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River  started,   62 
Tenney     interests      developing      in      Eastern 

Mass.,  526 
Thompson       (Iowa)       automatic       generating 

station,     *982;    comment,    969 

Topeka    (Kan.)    station,   operating  data,    1103 

United  Electric   l.icdit   Co..  Springfield,  Mass., 

niu    steam    turbine    plant,    510,   863 
West   Penn.    Traction   Co.   enlarges   important 

station    under    load,    *1°6 
Vashon    Island,    1'ugel     Sound,    construction 

and   operation    of   small    steam    plant.      By 

Glenvilh     \     Collins, 

Central    station    busi 

(See    also    advertising,    contracts,    contractors 

and      jobbers,     house  wiring     campaigns 

displays,     education,     welfare     work     and 

merchandising  methods) 
Advertising     a      community     to     win     power 

"prospects,"    *89 
Advertising    matter   inclosed   in    lighting  bills 

sells    vacuum    cleaners.    830 

Advertising  on  postcard  bill,  *1476 

\nnunciator    to    summon    waiting   customers. 

*999 


Central  station  business:   (Continued) 

Appliance    bargain    sales,    Kansas    City    Light 

&    Powi  r    <  o.,    1250 
Appliance   offer,   serving   table   given    free,   46 
ppliance    "try nuts''    In     salesmen    a 
cut    to    sales,    157 

Assisting  church  to  wire,  Dayton  (CO 

&  Ltg.   (  o..  439 
Breakdown    service    brings    substantial    reve- 
nue,   1425 
Brooders,  electric,   economy  and   safety,  713 

Bulletin    for    new   building  services,   "268 

Central    station    gains   in    zinc   mining  district 

due  to  war,  *249 
Change    to    Eastern    time    decreases    Detroit 

lighting    earnings,    621 
<  harity    sale    of    appliances,    Colo.    Springs 
Light    &    Tower    (  0.,    440 

Cheap     power     and     industrial     development, 

comment,    1393 
Christmas  candle  campaign,  205 
leveland    (Ohio)    Illuminating    Co.    aids    in 
nous    for    local    charities,    *272 
I  oal  nnn  I  station  customers,  1173 

Columb         I  >hio)    Rwy.   Power  &  Light  Co., 
uniforms    for    meter    readers,    1250 

Concentric  wiring  movement,  future  of,  *676 

Contest   suggestion   for  sales  department,  272 

Contractors     give     material      recognition     of 

benefit    from    central-station    advertising, 
1426 

"Cook-by-wire"    movement   in   the   rar   West, 

*924;    comment,    914 
Co-operative    public    skating    rink    at     Hones- 
dale,    Pa.      By    J.    M.    Walsh,    327 
Denver    Gas    &    Elec    Lt.    Co.    show    record 
year   for   appliances,   *328 

—  Dubuque    (Iowa)    company    finds   tenants    for 

wired    dwellings,    *887 

"Edison  power  pays,"  proof  of,  *271 

Education   of   salesmen   committee   report,   N. 

E.    I..    A.,    1233 

—  Educational    advertisements    reprinted,    Com- 

monwealth   Edison    Co.,    957 

Electric   supply,   extension   of,   187 

Electrically   equipped   office  exhibit,   M423 

Electricity    develops    rural    communities,    473 

"Electricity    on    the    farm"    exhibit,    Oregon 

State  'Fair,    *200 
■ — —Employee's    Building    Loan     Assn.,    Milwau- 
kee  Elec.   Ry.   &  Light   Co.,   551 

—  farm  customer,  high  cost  of  serving,   1047 
Filing      case      arrangement,      Commonwealth 

Edison    Co.,    *1001 

"Free"    electric    iron    with    purchase    0f    elec- 
tric  service   in  advance,   *716 

Great    Western    Power    Co.    sells   400    ranges 

in   one   year,    1344 
I  lelping     real-estate     men     find     tenants     for 
wired    dwellings,    *663 

How   a    10   per   cent   commission   boosted   ap- 
pliance  sales,   663 

Incandescent    lamp    delivery    by    parcel    post, 

619 

Income  from   flatirons  in  the  garment   trade, 

437 

Kansas  City  Electric  Light  Co.  supplies  grain 

elevators,    *  159 

Lamp   renewals,   rebate   coupons  for.      By    S. 

W.    Borden,    *990;    comment.    970 

— —Letting    customer     help     check     accuracy     of 
meters.     Minneapolis     General     Elec.     Co., 
*550 

Louisville    Gas    &    Elec.    Co.    offers    use    of 

offices    for    church    and    charitable    bene- 
fits,   1424 

—Making  of   a   salesman.      By   Earl    !•-.    White- 
horne,  1248 

Manila  (P.  I.)   electric  service  practices,  *476 

Manufacturers'      exhibits     in      central-station 

windows  at  Tonawanda,  N.  Y.,  552 

Meter-reading   device.      A.   R.   Mutton,   *1257 

— -Meters     left     connected     in     vacated     apart- 
ments, Worcester  (Mass.)   Electric  Light 
Co.,   550 
Minneapolis   General    Electric   new   business, 
1915.   398 

"Movie"     theater     as     an     energy     consumer, 

1475 

New-business   results   obtained  through   local 

contractor,   831 

New-business      tips      which      non-commercial 

employees   can   send   in,    1109 

New    bonus    in    Detroit   wired,    621 

New    year's   meeting  of  Omaha   Elec.   Light 

&   Power  Co.,  384 

Post-card    tags    for    re-connections    of    rental 

property,    Pittsfield    (Mass.)    Elec.    Co., 
*493 
I'ower    bills,    chart    for    estimating.       By     R. 
\V.    Parker,    *1422 

—Power  "prospects,"  map  of,  1473 

Railway    energy    supplied    in    Massachusetts, 

1370 

— — Range    campaign,    suggestions    for    planning. 
!!>    J.    P..    Crawford,    1468. 

Range  load   in   a   town   of  3500,   building  up, 

1426 

Range     salesmen,     college     students     to     be 

trained  for.  Washington  Water  Power  Co., 
810 

Reclamation    of   metal    from   junk,    1243 

Reduction     of    gas    pressure    increases    elec- 
tric  appliance  sales   in   Kansas  City,   286 

Residence     business,     value     of.       By     G.     A. 

Low  t  her,    888 

Resistance    heater   as   load   builder,    1227 

Restaurant    range    as    electric    cooking    adver- 
tisement.     By    Alb.    S.    Hull,    *604 

Rubber   stamps  as   aid   to  billing,   714 


Indicates  illustrated  articles. 
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Alexand  team    station    installation 

features.     B)    Francis  R.  Weller,  '1105 
Automobile   truck    for   emergency    line   work, 

icilian    equipment,  Selection  of,   Discussed 
■    Light   Ass'n  meeting,  548 
Baltimore's    Decerabei    peak   load    breaks   rec- 
ord, 398 
Batter]     connections     for    different     voltage 
busbars.  '  155 

Blow-torch  lighter,  Electric,   *660 

Boiler  for  powdered  coal,  (D.)   *610 
Boiler-furnace   air-supply,    Value    of    preheat 
ins.     By.  R.   I.    Elkin.  771 

Boiler-tube  troubles,   Detroit   Edison  supports 

fellowship  for  study  of,  678 
Bonus  system   and   steam   How    meter   maintain 

economical 

Boston    Edison   Co.   handling  hoilers  in   100,- 

000-kw.    station.    "814:    Comment,   S02 

Brooklvn    Edison's   maximum    load    increased. 

I"  15,  398 

Centralization  of  generating  sources,     liv  L. 

^uson,  "1156;  Comment,  1211 

Chain     and     belt     drive     to     prevent    slippage 

trouble.     By  Sydney   Fisher,  *1244 

Coal  consumption  per  kw-hr.,  2Ss 

Commonwealth  Edison  Co.  method  of  provid- 
ing coal  for  large  group  of  steam  sta- 
tions, 1168 

Commonwealth  Edison  Co.  turbine  test,   1285 

Concrete  cells  for  circuit  breakers  and  bus- 
bars.    By.  C.  H.  Sanderson,  *1402 

Condensing  prime  movers  operated  in  con- 
nection with  hot  water-heating  systems, 
324 

Connecting  underground  and  overhead  cir- 
cuits,  *267 

Conners    Creek   station,    Detroit    Edison    Co., 

Fuel  economy  in,  152 

Continuous  curve  records,   Handv  method  of 

filing,    323 

Continuous    curve    station    records,    Methods 

of  filing.     By  Geo.  B.  Brush,  *942 

Continuous  curve  station  records.  Method  of 

filing.     By  A.  R.  Haynes,  660 

Costsfor  industrial  plant  substations.     Bv  N. 

Nesbitt  Teague,  *1353;  Comment,  1337 

Daily  schedule  for  coal  passers,  Boston  Edi- 
son  Electric   Illg.   Co.,  943 

Dayton  Power  &  Light  Co.  transformer  rat- 
ing,  1164 

Design     and     construction     of     power-station 

equipment.  Tendencies  in.  By  Philip 
Torchio,    *19 

Detroit    municipal    plant,    Cost    of    operating, 

*997 

Diesel    engine    installations,    Operating   costs, 

*1419 

Diesel    engine    plans,    Texas    Power    &   Light 

C  By  R.  II.  Burdick,  *587:  Com- 
ment,   578 

Economies  of  unit  operation  and  management, 

*  1 146 

Economy  of  change  from  twelve  to  eight-hour 

shifts,   546 

Economy  of  large  turbines.  Comment,  241 

Electrolysis,   New   complaint   against,   720 

Emersency      control      batterv,      12-volt         Bv 

Frank  T.  Coldwell,  »1166 

Emergency  service,  Comment,   185 

Exciters,    Directly   connected    trouble    due   to 

polaritv  reversal.  Bv  Gilbert  Ruther- 
ford,   *658 

Fall  River  (Mass.)  Electric  Light  Co.  pro- 
duces energy  at  6  mills  per  kw-hr.,  99 

Firing  half  prate  to  improve  light-load  effi- 
ciency.    By  A.   E.  Anderson,  *881 

Fuel  cost  reduced  bv  revised  operating  sched- 
ule, 1165 

Generating    facilities     provided     economically 

for  small  lighting  system,  322 

Grounds  for  station  lightning  arrestors,   1246 
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ini ei  overcome,  '640 \  <  'ommenl . 
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S.  Williams,  "375;  Comment,  354 
Method  of  filing  station  graphic  charts,  "1244 
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Name    plates   used   on   apparatus  of  Conners 
Creek  station,   Detroit    Edison  Co.,  *377 
New    York   Edison   lectures  on   home  econo- 
mics, 454 
Operating  data  for  two  Kansas  plants,  M103; 
sent,   1082 
i  rating    economies    to    offset    higher    costs? 
5S5 
perating  expenses   for    Massachusetts  steam 
stations,   1418 

Operating   results   for  combined  electric  serv- 

i\ater  and  ice  plant.     By  C.  E.  Lay- 
ton,   M364 
Output    of    largest    generating    systems,    581; 

Comment,  577 
Over-all     power-plant    efficiencies,     Basis    for 
comparison.     By  H.  A.  Cozzens,  Jr.,  433 

Overcoming  cold  weather  operating  condi- 
tions in   Washington,  *693 

Ohio   Light  &   Power   Co.,   Line   construction 

and  operating  methods,   *761 

Pacific    Gas    &    Elec.    Co.,    Submarine    cable 

across  Golden  Gate,  *532;   Comment,  521 

Paint  for  boiler  fronts  and  stacks,  719 

Penn.  Water  &  Power  Co.  forms  electric  fur- 
nace company  to  increase  load  factor,  563 

Plant   defects,    Charts   showing   losses   caused 

by,   *828 

-Plant  insurance  rate  reduced,  Columbus   CO.) 

Ry.,   Power  &  Light  Co.,   545 

Poor     load     factor    proved    profitable,     *159; 

Comment,   130 

Power-factor  diagram.     By  C.  J.  M.  Constan- 

con,  (D.)  722 

■ Protective  system  for  consumers'  service  con- 
nection. H.  W.  Johns-Manville  Co., 
*1431 

Reconstruction  of  power  station  without  inter- 
ruption of  service,  *659 

Regulating  industrial  plant  loads  to  maintain 

high    load    factors.       By    W.     L.     Frost, 
*1363 

Regulator     controlling     dampers,     automatic, 

•1480 

Small-town    distribution    problem     solved    in 

Tipton,  Iowa,  *1243 

— — Small  town  generating  station,  *982;  Com- 
ment, 969 

Station    operating    costs,    Standardization    of, 

172 

Stone    &    Webster    station    betterment    work, 

230 

— - — Substation  operating  costs  for  a  New  Eng- 
land   electric-railway    system,    883 

Substitute  for  matting.     By  R.  L.  Elkin,  1366 

Testing      plant      materials      for      break-down 

voltage.     By  H.   A.   Cozzins,   Jr.,   *598 

Three  generators  operated  by  two  belts  from 

one   flywheel,   *1 107 

Transformers     for     sm-.Il     industrial     loads, 

methods  of  installation,  *1365 

Two-phase      to      three-phase      transformation 

made    at    small    cost,    *266 

Uniform    load    approached    by    bulk    supplv. 

By  W.  N.  Ryerson,  *697;  Comment,  690 

Unit  operating  expenses  of  Wisconsin  utili- 
ties,   603 

Universal    electricity    supply,    133 

Utah    Power    and    Lt.    Co.    extends   transmis- 

-  sion  lines  to  serve  coal  mines,   1242 

Water    rate   and    load    curves,    comparing   to 

check  leaks,  42 

Welding    flanges    of    steam    pipes    to    avoid 

gasket  and  steam  leakage,  657 

Steam  trap  that  handles  high  rates  of  dis- 
charge,   *434 

Chain  drives,  lubrication  of.  By  Dr.  A.  C. 
Scott,    1094 

Chamber  of  Commerce  of  the  U.  S.  fourth  an- 
nual convention,   395 

Chicago: 

— — Commonwealth    Edison    Co.: 

Commonwealth    Edison    Choral     Societv, 

•1424 
Commonwealth     Edison     Orchestra     con- 
certs,  *46 

'Indicates  illustrated  articles. 
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Cloth    .  .....     Wisconsin     Eli  1  iric    Co., 

'7M 
Coal: 

Dampening,     disadvantages     of.      By     Et.     I. 

Elkin,  97 
Fuel     economy     in     Conners     Creek     Station, 

Detroit  Edison,  152 

Increase   in   production,    1915,   230. 

Method    of    comparing    plant    values    of    coal, 

"545 
Providing  for  large  group  of  station,  method 

of,   1168 

Wet   coal,   weight  of,  266 

Coal    mines,    served    by    Utah    Power    and    Light 

Co.,  1242 
i  ..I.  i    mixtures.     By  II.  E.  Ives,  (D)  106 
Commercial   achievement  of  past  year,   *1161 
Commutation: 

Brushes,    properly    trimmed.      By    Lionel    W. 

Wyss,    *1366 
I '.rush-holder,    reaction    type,    proper    setting 

for.     By  R.  L.  TIearvey,  *215 
Improved    method    for    turning.      By    R.    L. 

Harvey,    *1366 
Commutators,      Determination      of      the      dimen- 
sions   of.       By    Thos.    Carter,     (D)     1482 
Commutators,  Repair  of.     B.  A.  Hervey,  494 
Computation,    rapid-reckoning    chart    for.      By    E. 

E.    Fournier   D'Albe,    (D)    *836 
Concentration  of  control  bv  public  utilities,  *302; 

Comment,   299 
Concentric   wiring    (See   also   Wires,    Wiring  and 

Conduits) 
■ Concentric    and    knob-and-tube    wiring,    com- 
parative cost,  *832 
Address    by     R.     S.     Hale     before     Western 

Association   of   Electrical   Inspectors,   317 
Fixtures    on   the    market,    General    Elec.    Co., 

503 

History   and   purpose  of,   317 

Minnesota     contractors     declare     themselves 

against,   244 
New  England   N.   E.   L.   A.   Section   discusses 

future  of,   *676 
Western   Association   of  Electrical   Inspectors 

object  to,   *244,  245 
Condenser,    electric: 

Adjustable,  permitting  construction   of   wave- 
meter    for    wireless    telegraphy.      By    H. 

Chireix,   (D.)    53 
Measuring   the   phase   difference.      By   H.   L. 

Dodge,    (D)    1429 
Condenser,  steam: 
Condenser    used 

vation  work. 
Tube     corrosion 

process,    215 
Tubes,     sea-water     corrosion     of     copper-zinc 

alloys  suitable  for,   266 
Utilizing  return   from  hot  water   heating  sys- 
tem, 324 
Conduction    of    electricity    through    human    body. 

By  G.   Bucky,    (D.)    612 
Conductivity    at    low    temperatures.      By    Dr.    A. 

E.   Kennelly,    18 
Conductors   (See  Wires,  wiring  and  conduit) 
Conduit    (See  Wires,   wiring  and  conduit) 
Connectors: 

Electrical   Eng'g  &   Equipment  Co.,   *897 

Improved  solderless  connector.     Frankel  Con- 
nector  Co.,   *1258 
Contracts,    contracting,    contractors    and    jobbers: 
—Attractive   contractor's  store   at   Salem,   Ore., 

*713 
Central-station  new  business  secured  through 

co-operation,    831 
Contractor    offers    to    pay    first    month's    bill 

for   each  old  house  wired,   549 
Contractor's     house-wiring     estimate     sheets, 

M91 
Contractors    plan    better    merchandising.      By 

John    R.    Galloway,   33 
Co-operation   of   electrical   interests   for   more 

business    of    Cincinnati,    1042 
Co  operation       with       Central       Station       at 

Wilkes-Barre,    Pa.,    *484 
Co-operative  credits  for  local  contractors  and 

dealers.      Bv    Earl    E.    Whitehorne,    711; 

Comment,  691 
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By  A.   V.   Wynne,  434 
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Contracts,  contracting,  contractors  and  jobbers: 
(Continued) 

Credit  the  solution  of  irresponsible  con- 
tractor problem,   1250 

Electrical  contracting,  charges  in,  606 

Expenses  and  profits  in  contracting,  esti- 
mating.     By   O.   G.    Pack,    *1466 

■ Jobbers  forced  out  by  central  station  hold- 
ing companies,  663 

Jobber's    small    order,    a    loss.      By    Earl    E. 

Whitehorne,  927 

Jobber's  stationery  tells  of  stock,   1368 

"Overhead,"    keeping   down,   930 

Prices    of    wiring    old    houses    at    Milwaukee, 

493 

Multipoint    control    in    already-wired    houses 

suggested,   716 

Testing  fitness  of  electrical  contractor,  712 

Topeka      (Kans.)      contractors     stage     highly 

successful  electrical  exhibit,  *937 

Widening   activities   of  jobber,   474 

Control: 

Motor-driven  grain  elevator,  scheme  to  pre- 
vent backing  up  when  service  is  inter- 
rupted,   *771 

Controllers: 

Double-acting     power     and     speed     regulating 

controllers.      Speed   Controller    Co.,   *336 

Hoisting  controllers  for  large  electric  re- 
volving cantilever   cranes,    (D)    1115 

Intermittent-duty,   Allen-Bradley    Co.,   *617 

Rope  operated,  for  small  cranes,  Cutler- 
Hammer  Mfg.  Co.,  *507 

Converter.     By  C.   F.   Ilolmboe,    (D)    1314 

Cooking,  electric:      (See  also  Stoves,  electric) 

All-electric  cafe  at   Glenwood,   Iowa,  *1367 

Baking    equipment,    Edgewater    Beach    Hotel, 

Chicago,   918 

British   railway    restaurant,    544 

Data     collected     to      show      what      American 

housewives  know   about   it,   1054 

Demonstrations,   Milwaukee,  *713;   New  York 

Edison  Co.,  208;  Salt  Lake  City,  1247 

Electric    range   instructress    installed    in   each 

town  served  by  a  Texas  company,  1312 

Establishing  range  in  Far  West,  *924;  Com- 
ment, 914 

Familiarizing    the    school    girl    with    electrical 

appliances,   *938 

Idea  expanding,   1128 

In   large   state   institution,   *940 

Lectures  arranged  by  Milwaukee   Free  Press, 

508 

National   electric   range   campaign,   918 

Profitable  day  load  in  Illinois,  *1112 

Range  committee  report,  N.   E.  L.  A.,  *1228; 

Comment,   1209;   Discussion,  1284 

Restaurant     range,     advertisement     for.       By 

Alb.    S.   Hall.   *604 

Sacramento     (Cal.)     cafeteria     finds     electric 

cooking  most  economical,  *932 

Self    cooked    dinner    of    South    Bend     (Ind.) 

Rotary   Club,    *49 

Utah    Power    &    Light    Co.    campaign,    *1053 

Copper: 

Exports   in   1915,   285 

January    production,    340 

Market   conditions,    1271 

Market  rising,   Comment,   353 

Output    1915,   230 

Prices,  reaction  in,   1384 

Production   in   20th  century,   453 

Production   1916,  961 

Reclaiming  from  existing  plants,    (D)   833 

Reconstruction  of  Austrian  plants  to  procure 

copper  for  war  purposes,   (D)   833 

World   production,    1915 

Corona   (See  also  Transmission  lines) 

At  constant  potentials.  By  Earle  H.  War- 
ner,   (D)    892 

As    a    measuring    standard.      By    Dr.    J.    B. 

Whitehead,   *1405;    Comment,    1394 

(Direct-current),     investigation     of     *881 

Cost  of  generating  electric  power.  By  B.  Soschin- 
ski,   (D)   500 

Cost  keeping,  better  method  needed,   1349 

Costs,  knowledge  of,  as  a  basis  for  manufactur- 
ing advance.     By  Edward  N.  Hurley,  *15 

Cotton    hauled    electrically,   *436 

Cranes: 

Horizontal    luffing    crane    with    balanced    jib, 

(D)    1372 

Shipyard    cranes    in    Rotterdam,    M.    G.    De 

Gelder,    (D)    1372 

Current,  mean  effective,  analytical  determination 
of.  By  C.  O.  Mailloux,  837.  By  Prof. 
D.  D.   Ewing,   949. 
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"Davlight     saving"     movement.       By     Dr.     Louis 

Bell,    1304 
Denver's   "mile-high"    electric   flag,   *886 
Depreciation    (See  Accounting) 
Diagrams,    electric.       Bv    P.    Rayner-Smith,     (D) 

1175 
Dielectrics    (See   also   insulation) 
Diesel   engines   (See   Oil  Engines) 
Direct-current     bell     ringer.       Terminal     Electric 

Co.,  *1318 
Dishwashers,   motor   driven: 

Crystal   Machine   Co.,  *617 

Fearless   Dishwasher   Co.,   *1376 

Metropolitan  Engineering  co.,  *1259 

Displays:      (See   also    Signs   and   decorative   light- 

. Appliance    manufacturers'    literature,    47 

Appliance    salesroom,    Merchants   Heat   &  Lt. 

Co.,   Indiana,   1109 
"Better    Business"    window    display    contest, 

*396  ,  . 
Electric  fountain   demonstrating  motor-driven 

pump,   *161 


1 1  ontinued) 
Electri<    incubator  window   display,  831 

nk   room   appliances   window,   "776 
Electrical     appliance     exhibit     in     Australia, 

*1001 

Fair    booth    profitable,     1475 

Joint     exhibit     conducted     by     companies     at 

State    Fair,    *200 

Lamp   display    rack    of    conduit, 

Panel   for   electrical    fittings,    160 

Patriotic   window   display,   *1425 

Patriotic    window    displa\    at    Oak    Park,    III., 

•1475 
Prize    winners    in     window     display     contest, 

Hurley  Machine  Co.,  174 

Rack   for   lighting   fixtures,   *156 

Replacing  fireworks,  Possibility  of,  1027 

■ -"Safety   first"  show  window,  927 

• Show-window    axioms,    715 

Show-window     contest,      Landers,      Frai  y      & 

Clark,   850 
Show      window      contest,      "Thor"      washing 

machines,    Hurley    Machine    Co.,    Ill 

Show-window,    enlarging    display    space,    *382 

Washington's   Birthday    window  display,   *327 

Window  displays,   N.   Y.   Edison  Co.,  810 

Door  opener,  automatic,  Chas.   E.  Lindig,   *  1 1 3 

Drafting : 

Electrical    diagrams,    uniformity    in    drawing. 

By   Gisbert   Kapp,    (D)    *833 
Drilling    machine,    motor-driven,    Baush     .Machine 

Tool   Co.,  *1432 
Duncan,    Dr.    Louis,   Comment,   465 
Dynamo-electric    machines,    current    in    axles    or. 

By   P.   Gireault,   (D)   666 


Economizers;  economies  of.  By  A.  A.  Potter 
and  S.  S.  Simmering,  371;  Comment,  354 

Edison  dictating  machine  installed  in  electric  car, 
*1319 

Education: 

Commercial     engineering     course     committee 

report,  N.  E.  L.  A.,  1233 

Committee  on  relations  with  educational  insti- 
tutions report,  N.  E.  L.  A.,  1220 

Correspondence   course   in   accounting,   N.    E. 

L.  A.,   1235 

Detroit  Edison  bulletin  boards,   *214 

Doherty    Co.    institutes   two    new    schools   for 

Cadet    Engineers,    981 

Electrical  engineering  students  fitted  for  re- 
sponsible positions,   1033 

Fabiliarizing  school  girls  with  electric  ap- 
pliances,  *938 

-Illumination  course  of  University  of  Pennsyl- 
vania, 805 

— — Illumination  lecture  course.  Comment,  857 

Military    training    in    educational    institutions 

advocated,  529 

New  York  Edison  Co.,  educational  work,  *979 

New  York  Edison  school  graduation,  1196 

■ — —Practical  Engineering  Course,  University  or 
Minn.,   1125 

Pratt   Institute,   exhibition    of    evening   work, 

565 

Scientific  management  course,  Pa.  State  Col- 
lege  for   factory   managers,    1122 

Stevens    Institute    prepares    for    enlargement, 

529 

Technical,    (D)    331 

Technical  report  writing  required  at  Stevens 

Institute,    1125 

Technical  training.     By   H.   H.   Wright,    (D) 

220 

Utility  management  courses  at   Harvard,  918 

Electric   furnaces    (See   Furnace,    Electric) 

Electric    Power    Club,    annual    meeting,    1122 

Electric  Vehicle  Association  of  America  now 
Electric  Vehicle  Section,  N.  E.  L.  A., 
636 

Electrical  accident  at  Eastbourne,  England,  (D) 
668 

Electrical  apparatus  committee  report,  N.  E.  L. 
A.,  1223 

Electrical  Credit  Association  of  Chicago,  an- 
nual  meeting,    120 

Electrical  Contractors'  Association  of  Kansas, 
annual  convention,  1326 

Electrical  Contractors'  Association  of  Massa- 
chusetts,   activities,     1491 

Electrical  Contractors'  Association  of  New  York 
State,    annual    convention,    232 

Electrical  Contractors'  Association  of  the  State 
of  Pennsylvania,  annual  convention,  1326 

Electrical  Contractors'  Association  of  Wisconsin, 
annual  meeting,  288 

Electrical  Dealers  and  Contractors'  Association 
of  Ontario   convention,   *  1435 

Electrical   engineers,   opportunities   for: 

Comment,   1449 

— —In  central  station  field.  By  John  F.  Gil- 
christ,  discussion   by   readers,   421 

■ In  research  and  testing.  By  Preston  S.  Mil- 
lar,   1416 

Tn  telephone  field.  By  M.  C.  Rorty,  discus- 
sion by   readers,  654 

In  the  electric  railway  field.     By  Chas.  Rufus 

Harte,  discussion  by  readers,  878 

Outline  of,  141 

To     differentiate    the    training    of     the    true 

engineer  from  that  of  the  technically 
trained  worker.     By  A.  L.  Cook,   1417 

Electrical   industry,  leaders  in,  *1399 

Electrical  League  of  Cleveland,  military  cam- 
paign  to   increase   membership,   751 

Electrical  machinery  demand.  By  E.  R.  Hard- 
ing,  *37  . 

Electrical  machinery,  starting  and  controlling. 
By   C.    C.   Garrard,    (D)    1372 

"Indicates  illustrated  articles. 


Electrical    Prosperity   Week: 

Good     public     relations     promoted      by.        By 

James   M.   VVakeman,  *35 
rchants'    Heat   &   Lignt   Co.,    Indianapolis, 
perpetuate   message   of,   327 

- Plans    for    1916 

Electrical   Supply   Jobbers   Association: 

Central   Division,  session-,,   subjects  discussed, 

1126 
(  onvention,    1340 

Detroit   meeting,  412 

Reports   of  committees,  508 

Electrical  supply  manufacturers,  opportunities  for 
By    Root.    K.    Sheppard,   *36 

Electro-analysis.      By    E.    D.    Koepping,    (1))    947 
'chemical: 

Economics,  Comment,   1337 

Hydroelectric     power,      Relation     to     i 

chemical   industries,   977 

Electrochemistry    (See   also   subjects    listed   alpha- 
betically) 

Amalgam  concentration  cells.     By  Gilbert  N. 

Lewis,    (D)    331 

Cyanamide  Works.     By  Kurt  Perlewitz,   ill) 

387 

In  war  and  peace.     By  E.  F.  Roeber,  *2(, 

Electrolysis: 

— (able    sheath    corrosion,    Minimizing,    884 

Feet   of   frequency   of  current   reversals   on, 
882 
Mitigation      methods     applicable      to      under- 
ground   pipes    and    structures,    (D)    273; 
Comment,   242 

—      Of   underground  structures.      By    liurton   Mc- 
Collum  and  K.  H.  Logan,  (D)   163 

Electrolytic-copper,  yearly  refining  capacity,  285 

Electromagnetic  separation.      By  E.   F.    Ilu^s,    'ID 
778 

Electromagnetic  theory  of  light.     By  Jacob  Kunz, 
(D)    219 

Ele<  tromagnetic    units,    971 

Electromagnetic     units,     interpretation     of,     Prof. 
Dr.   M.   Ascoli,  876 

hlectromagnets: 

Loading   scrap   iron   with,   *97 

Remagnetizing    device,     St.     Louis     Electrical 

Works,  *58 

Elect  rophysics: 

(See   also   subjects   listed   alphabetically) 

Alpha  particles  from   thorium  active   deposit. 

By   A.   B.   Wood,   (D)    53 

Atmospheric    electrical    variations    at    sunrise 

and    sunset,    (D)    1058 

Cathode   fall   with  glow   current   in   hvdrogen. 

By  W.   L.   Cheney,   (D)   667 

Distribution  of  current  between  a  gas  column 

and    a    metallic    shunt.       By    Robert     F. 
Earhart,    (D)    1316 

Double-cathode    mercury-vapor    tubes,    devel- 
opment of,   (D)    *385 

Filaments      electrically      heated      in      volatile 

liquids.     By  S.  W.  J.  Smith,   (D.)    1429 

Ignition    of    gases    by    impulse    electric    dis- 
charges,   (D)    1058 

Long-range     alpha     particles     from     thorium. 

By    Sir    Ernest    Rutherford    and     A.     B. 
Wood,   (D)    1253 

Natural     charges    of     metals.       By     Fernand 

Sanford,    (D.)    1004 

Photoelectricity.       By    R.    A.    Milliken,     (D.) 

836 

Rectifying    contact    of    two    solid    conductors. 

By  D.  Owen,  (D.)   1216 

Skin   effect.      By   H.    B.   Dwight,    (D)    1058 

Thermo-electricity,  theory  of.     Bv  A.   E.  Cas- 
well,   (D)    275 

Velocity    of    electrons    expelled   by    Roentgen 

rays.      By  C.  G.   Barkla  and  G.   Shearer, 
(D)    331 

Vibrations   from   straight   conductors       By   J. 

A.    Pollock,    (D.)    611 

Electroscope,  gold-leaf.     By  T.   Barratt,   (D)    1316 

Elevators,  electric.     By  H.  Marryat,   (D)   500 

Embosser     (electric)     for     shoe     making,     Boston 
Last  Co.,   *841 

Empire    State    Gas    &    Electric    Association,    mid- 
year  meeting,    1126 

Employees'    welfare    work: 

Cleveland      Elec.      Ill'g.      Co.     presents     em- 
ployees with   insurance   policies,    174 

Group   insurance   for   Rochester   Ry.   &   Light 

employees,    398 

Insuring    the    employee,    60 

Life    insurance    for    employees    of    Westches- 
ter   Lighting    Co.,    621 

Pacific    Gas    &    Electric    Co.    pension    svstem, 

1030 

United     Elec.     Light     &     Water     Co.     salary 

dividends,    622 

Engineer: 

Essential   factors  in  the  training  of,   528 

New   functions,  858 

Engineering: 

"Movie"   engineering,  913 

Public    interest   in,    73 

Engineers'   Society  of  Western  Pennsylvania,  lec- 
tures on  military  engineering,   1014 

Engines,  Oil: 

Combined     oil-engine     storage-battery     equip- 
ment   reduces    fuel    cost,    1165 

Developments  in.     By  Win.  F.  Durand,  21 

Diesel    engine: 

Operating   costs,    *  1419 
Cost   of   maintenance,   380 
Texas    installation,   performance   of.      By 
R.  H.   Burdick,  *587;   Comment,  578 
Heat  distribution  balance  for.     By  R.   II. 
Burdick,  *994 

Single-cylinder,    two-stroke    cycle.      Bessemer 

Gas   Engine   Co.,   *111 

Testing,  electric  dynamometer  for.     By  C.  V. 

Hull,   *1245 
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International  opportunit)   opened  to  America 

B>   (  bai    A    Stone,  *9 
Wai  and  the  electrical  induatriei  in  1915.     By 
r    C.   M.iitm,  »13 
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S>  dney    Fishei ,   ■  130 1 
Directly    connected    trouble    due    t"    polarity 

.    ,i      B\   i.iIIh-u  Rutherford,  *6S8 


I  ins,   ,  lecti  ic  . 

Adjustable  ceiling  fan.  Hunter  Pan  Sj  Motoi 

I 
"Breeaer,"  Lindstrom,  Smith  ('o.,  "223 
Carleton    I    ■  . 

iling    fan    with    adjustable    blades,    VYi   I 

era  Electric  Co  . 

Century  Elec.  Co.,  »223. 

Diehl   Mfg.   Co..   '222.  224 

i  merson    Elec,    Mfg    Co  .   ^222,  -'24 
Fideliti 

wtntei   service.     Bj   G.    V,  Koush,  270 

eral  Electrii 
Menominee  Elec.  Mfg.  Co.,  *223 
i')ib  types,  222 
Opcr.itniL:  exhaust   fan  foi  emergency  service. 

Bj   a    l.    Hearvey,  1419 
Ornamental  fans,  Crucet  Mfg.  Co.,  *S96 

Racine   Klectric  Co.,  *224 

Robbins  &  Myers  Co.,  *222,  224 

"Star"   Fullerton   Electric   Co.,  *223 

Vertical  type  witih  water  cooler,  Fred  J.  Col- 
lins, "1179 

Westinghouse  E.  &  M.  Co.,  *223,  224 

Federal    Trade    Commission    (See    also    Foreign 

trade,     trade     conditions     and     business 

conditions) : 
■w  Commission  can  be  of  constructive  help 

to  American  business,    1128 

■ Rulings  and   reports  issued,  356 

Standardization    and    better    cost    accounting, 

1199 
Iced- water,      filtei      and      crease     extractor,      La- 

gonda  Mfg.   Co.,   *670 
Financial    (See   also    Statistics) 

Competition   for   private   capital,    185 

Increase    in     public    utilities    securities    held 

by  banks,   399 
Fixtures,  incandescent  lamp: 

Adjustable     arm     for,     Universal     Appliance 

Co.,  *671 
Adjustable    bowl    hanger,    J.    H.    White    Mfg. 

Co.,   *674 
Crow-feet       and       hickey       interchangeable, 

Jorsch  Electric  Mfg.   Co.,   *897 
Diffusing    unit    double,    Geo.    C.    Lynch    Co., 

•1184 
Dust-proof      fixture,      Beardslee      Chandelier 

Mfg.  Co.,  *448 
Fixture     attachment,     Elandee     Construction 

Co.,    728 

Fixture  fittings,  Esler  Electric  Shop,  *506 

Illuminated    porch    number,    Stanley    &    Pat- 
terson, *618 
Ornamental  wall  brackets,  Herwig  Art  Shade 

&   Lamp  Co.,   *560 

Projectors  and   reflectors,    (D)    1057 

Reflector  holder.   Geo.  Cutter  Co.,   *1009 

Reflector     "Tumbo,"     National     X-Ray     Re- 
flector Co..  *616 

Reflectors,  steel,  Harvey  H'ubbell,  Inc.,  *1434 

Screwless    glassware    holders,    H.    G.    McFad- 

din   Co.,   *1260 
Selection    and    mounting    for    power    stations. 

Bv    M.    M.    Samuels,    *1091;    Comment, 

1081 
Socket  cover  and  shade   holder,   T.   H.   White 

Mfg.  Co.,  Ml  19 
Socket   for   indirect   lighting   fixtures,   Bryant 

Electric   Co.,   *1256 
Socket    for    preventing    theft,    Pass    &    Sey- 
mour,   Inc.,    *503 
Standardization    of    threads    of    sockets    and 

lamp  bases,  *260 

"Steelite"  fixtures,  Inland  Electric  Co.,  *616 

Vapor  proof,  Wheeler  Reflector   Co.,  *337 

White-glass  fixture,  Luminous  Unit  Co.,  *898 

Flash   lamps: 

Cigarette-case  type,  Anglo-American  Co.,  *56 

Fiber-covered,     Interstate     Electric     Noveltv 

Co.,    *169 
Flatiron,   electric: 

Rigelow   Co.,   *843 

Dover  Mfg.  Co.,  *729 

Flood    lighting     (See    Lighting,     Flood) 

Franchises: 

Dallas  votes  on   indeterminate   franchises  for 

utilities,   809 
Iowa  utilities  discuss  profit-sharing  franchise, 

1084 
New    York    asks    forfeiture    of    franchise    be- 
cause  of   non-use,    790 
Franklin  medal  to  J.  J.   Carty,   M190 
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Export   trade,   European  and   American  com 

petit i  i  in 

Export  trade  situation,  960,  1016,  1072,  1271, 

i  i  ii 

eminent,    521 
Government     to    nuke    export     suggestions, 

1071 

I I  ikIi    i  ecoi  d    tin    <•-  poi  is,    1 496 
Holland,  electrical  importations,   (D)   892 
Organization    t.>   combat    competition,   475 

Removal  tions   theme  of  Ex- 

poi  t  i  .>ii%  i  ration, 
Russia,   American  manufacturer!  organize  to 
promote  trade,  402 
—  Russian   electrical   market,      By    P.   Gurevitch, 
892 

Russian      trade      possibilities      for      electrical 

goods,  624 

Somli    American    tariffs,    I4C>5 

Spain,  electrical   imports,   (D)   612 

Tariffs  on  electrical  goods,   (D)    1484 

U.    S.    electrical    exports   to    Canada   decreas- 
ing,  569 

Foundry    riddle,    gyratorv,    Great    Western    Mfg. 
Co.,  *226 

Fuel    (See  also  Coal,  Oil  and   Gas) 

Gas      coke,      moisture      in.      By      Pakenham 

Beatty  and  A.  F.  Smith,  (D)   1115 

Furnace,   electric: 

Electric    furnace   committee   report,   N.    E.   L. 

A.,    1227 

Energy  consumption   and   operating  schedule. 

By  A.   L.   Scott,  943 

For    laboratory    use,    Comment,    1451 

Girod    furnace,   for   production    of   steel   cast- 
ings, *333 

Iron  ore   reduction.     By   R.   C.   Gosrow,    (D) 

1483 

Laboratory.      By   D.    F.   Calhane   and   H.   A. 

Lavene,   (D)   387 

Laboratory    arc   type,    (D)    1481 

— — Operating  characteristics  of,   *262 

Penn.  Water  and  Pr.  Co.,  forms  furnace  com- 
pany to  increase  load   factor,  563 

Rapid  progress  in  U.  S.,   (D.)   *1251 

Single-phase    steel    furnaces,    Snyder   Electric 

Furnace  Co.,  *670 

Steel,  U.   S.  lead  world,  285 

Furnaces   (See  Boilers) 

Fuses: 

Changing  stick,  *825 

Low-tension.       By     Tohn     A.     Crabtree,     (D) 

*1003 

Protective    power    fuses,    design.      By    E.    A. 

Dillard,    156 
Safetv-first    precautions    when    inserting.      By 
T.   H.   Reardon,   547 


Galvanometer.     By  Lindley   Pyle,    (D)    275 

Galvanometer   design,    1197 

Galvanometer,     moving-coil     type.        By     Paul     E. 

Klopsteg,    (D)     1483 
Gas-lilled  lamps   (See  lamps,  gas-filled) 
Gas    ignition    from    spark,    prevention    of.      By    J. 

D.    Morgan,    (D)    *274 
Gas   lighter,   electric,   R.    F.    Dowdy,    *1180 
Gear,  transmission,    (D)    1003 
Gear   variable    speed,    (D)    835 
General   Electric   Co.,   orders  received   1915,   1010 
Generators: 
Alternators,       single-phase       and       polyphase 

under  short  circuit  conditions.     By  A.  E. 

Clayton,    (D)    *722 
Alternators,  wave  shapes  of.     By  A.  E.  Clay- 
ton,   (D)    778 

Automobile  lighting  type,   Carleton   Co..  *787 

Cutting    out    series    coils    in     an    old     design 

of    alternator,     results     of.       By     ¥..     C. 

Parham,  99 
Direct-current  outfit,   Westinghouse    E.   &•   M. 

Co.,    *1256 
Eddv-current   loss   in    dynamo    teeth.      By   F. 

W.   Carter,   (D)   442 
Exciters  correcting  polarity  reversal.     By   B. 

W.   David,   *884 
Exciters,    directly    connected,    trouble    due   to 

polarity    reversal.       By    Gilbert    Ruther- 

fptd,   *658 
Gasoline-engine-driven    generating   plant,   Fri- 
day Machinery  &  Supply  Company,  *1319 
■ Gasoline-engine-operated     generating    set,     B. 

F.   Sturtevant  Co.,   *1183 
Gasoline-tractor  test  units  carry  part  of  plant 

load,  *995 
Generating     outfit,     small,     Universal     Motor 

Co.,   *507 

High-speed,    (D)    *386 

Hydroelectric    generator,    toy,    W.    N.    Mfg. 

Co.,   #673 
Interpole     type,     operation     of.       By     Justin 

Lebovici,  I  *594;  Comment,  579,  II  *651 
Magnetic  flux  in  commutating  zone,  distribu- 
tion of.     By  Ch.   Shenfer,   (D)    1175 

•Indicates  illustrated  articles. 
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B)    Mill     Walkei 
Predeti  i  mination    ol    perfi  ii    dyna 

in..  1 1.,  n  ii  machinery.    By  Miles  Walker 
■  in    554 
Singh  i ■.'  ■  ion       ii*     Philip    i  oi 

i  bio.  19 

i. it.ii    windings,      Hy    K     Sachs 
318 
10,000  v.ili   .In  ed  i  in  i  •  hi  By    VV 

I  in.,     operated    by    two    belts    from    one    By 

wheel,    "1107 
l  in. .  pha  i .    ill)    106 

I  in  i  <  pha  ii  .    » ii  ii    '  viiii'ii  ical    >  otoi  •■,    third 
in     ih,      p| 

Bj     V   I  .   '  layton,   CD) 

I  in  I,.,  i"  mi  stOI        units,  ,il.         By 

Philip   Torchio.   19 
Turbo-generator,   viln.it of.     Hy    Stunkel, 

'  I  1 1    274 
• Union    Light    X     Powi  r   Co,,  I     uis,    gets 

;  90 
Gerard,   Dt     Eric,  Obituai        B05;  (  omment,  801 
Gerard,    Dr.    Eric.      By    II.    Hubert,    (D)    1484 
Germany : 

Central    stations,    governn  rol    of   in 

Saxon] ,  399 

1    •  lit  r.il      stations      in      war     tunc.        Hy     Thler- 

bach,   mm   53 

Electricity  supplj  i  1 7-4 

Illuminating    Engineering   Society,   report   of 

annual    meeting,    (I;)    721 

Reclaiming    copper    in    lighting    plan 

833 

Substitutes    for    copper    wire    in,    984;    com- 

iM.  in,   969,   821  :   comment.  802 

Government  ownership  debate  in  Congress,  247 

Grates   (See   Boilers) 

Great  Britain: 

British    electric   engineering   companies,   new, 

(D)   442 

Rritish    electrical    industry    before    and    after 

the   war.      By   G.   II.    Nelson,    (D)    947 

British    Institution    of    Electrical    Engineers, 

(D)    1484 

Central-station    report,    (D)    107 

England,  bulk  supply  of  electricity   proposed, 

1048 

London,   growth   of  electrical   supply,   74 

Ground    clamp.      Chas.    G.    Robin,   *618 

Grounding    electrical    systems,    methods    for    pro- 
tection,  1031 

Grounding    of    bathroom    fixtures    unsatisfactory, 
1312 

Grounding    on    water    mains    permitted    in    Spo- 
kane,    118 
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Heaters,  electric: 

Air    heater,    Majestic    Electric    Development 

Co.,  *169 

Automobile  foot  warmer,  electric,  Interna- 
tional  Electric  Co.,   *394 

Automobile  radiator  type: 

Metals   Specialties  Mfg.   Co.,   *954 

Western   Electric   Co.,  *1 13 

Egg  boiling  device,  motor  driven,  Hamilton- 
Low  Co.,  *281 

For    cutting    chilled    butter,    47 

Plate      warmer,      electric,      Simplex 

Heating   Co.,    *1121 

''Ouickheat"     stove,     Quick     Electric 

Co.,  »281 

Restaurant     coffee     urn     electrically 

664 

C.   H.   Sharp  Mfg.   Co.,   NS97 

Water.     By  A.  Rittershausen,   (D)   442 

Water  heater: 

Ferranti,"  Ltd.,   London,   *448 

Foster    Electric   Co.,    *  1 184 

K.   D.   Mfg.   &   Sales   Co.,   *1256 

Lee  Electric  Radiator  Co.,   *955 

Heating:  Making  central  steam  heating  pay, 
608 

Heating  and  ventilation   laboratory,    (D)    *554 

Heating,   electric: 

Application    to    shoemaking    machinery,    *278 

Basis    for    present    and    future    growth.      By 

W.   S.   Hadawav,  *29 

Burley,     Idaho,     High     School.       By     F.     E. 

Ware,    *204 

Condensation  outfit,  electric,  for  low-pressure 

heating   systems,   Goulds   Mfg.   Co.,    *507 

Devices,     cooking     (See     Cooking,     Electric) 

Domestic,    (D)    *217 

Electrical    Machines.      By    J.    Guttman,    (D) 

106 

— ■ — Hardening  concrete  with  lamp  banks,  *152 

Heating    office    buildings    by    surplus    power, 

585 

Industrial.      By   W.    S.    Hadaway,   30 

Industrial,    economics   of,   831 

Industrial   electric   heating   committee   report, 

N.  E.  L.  A.,  1227 

Industrial,   progress   in,   919 

Luminous  radiators,  use  of,  *I0O 

Power    required,    453 

Rates  for.     By  W.  S.  Hadaway,  30 

Steel  tires,  heating  of  electrically,  231 

Heating  pad,  electric,  for  sick  horse,  Simplex 
Electric   Heating   Co.,   *1476 

Hoists,    electric: 

■ Gin,  pole-top,  Railway  &  Industrial  Engineer- 
ing Co.,  *1378 

Sprague    Electric    Works,    *281 

Horsepower,    latitude   and   varying   value   of,   236 

House  Wiring  Campaigns  (See  also  Central  Sta- 
tion Business  and  Wire-Your-Home 
Month"  Campaign)  / 
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Home  wiring  campaigns:     (Continued) 

Bonus   to   contractor   for   each   house    wired, 

662 

Boston  Edison  Co.,  *701 

Cleveland,  Ohio,  1056 

Colchester    (Conn.)    Electric    Light    Co.,    663 

Concord,  N.  H.,  703 

Continuous  wiring  campaign,   Louisville   Gas 

&  Elec.   Co.,  *1000 

Dayton,  Ohio.     By  Thomas  F.  Kelly,  757 

-Developing    unwired     communities    with    the 

help  of  journeymen  contractors,  1423 

-Dubuque,   la.,  *757 

Elkhart,  Ind.,  *754 

Enlisting     bank     to     finance     house     wiring, 

Cleveland    Elec.    Ill'g   Co.,    704 

Hartford,  Conn.,  1313 

House   wiring  and   appliance   sales   campaign 

at    Duluth,    Minn.,    *489 

House  wiring  at  47  cents,  Ohio  Lt.  &  Power 

Co.,   *662 

House-wiring  reminder  for  moving  day,  "887 

Lebanon,  Pa.     By  A.  Landreth  Scott,  *325 

Method    of    financing   new    wiring,   comment, 

522 

Methods     used     at     Boston     and     Worcester, 

Mass.,   and  at   Concord,   N.   H.,   701 

Minneapolis  General  Electric  Co.,  *1 110 

Oldest    house    in    Cambridge,    Mass.,    wired, 

M305 

Prices   for   wiring   old   houses   at   Milwaukee, 

493 

Providence,  R.  I.,  775 

St.  Louis,  *756 

Securing  customers  at  $1.00  each,  776 

Topeka,    Kans.,   *1056 

Two-room  installation  as  house-wiring  en- 
tering wedge,  Union  Gas  &  Elec.  Co., 
Cincinnati,  Ohio,  *492 

■ -Wiring  campaign  and  real  estate  men,  com- 
ment,   577 

Wiring-installation    rental,    form    of   contract 

for,   *888 

Wiring   tenant   houses   on    rental   basis,   *773 

Worcester,  Mass.,   *703 

Humidifier,  motor-driven,  Normalair  Co.,  *728 

Hydroelectric  Developments  (See  also  Water 
Power) 

—Alabama  Power  Co.,  plans  $100,000,000  bond 
issue   for.  future   increases,    748 

Alaska-Gastineau  Mining  Co.,  tunnels  through 

mountain   to   tap   lake,    510 

Automatic    operation    of    a    small    plant.    By 

D.   R.   Shearer,   *1454 

Central    Power    Co.,    Middle   Loup    River    in 

Nebraska,  *909 

Chicago's  Sanitary  District  Plant  to  increase 

capacity,  1265 

Civic  Investment  and  Industrial  Co.  consoli- 
dation of  Montreal  Lt.,  Ht.  &  Pr.  Co. 
and  Cedar  Rapids  Mfg.  &  Pr.  Co.,  1341 

Cumberland  County  Power  &  Light  Co.  new 

station,  846,   1379 

Economic  side  of,  129 

Economy   of   utilizing   maximum   stream   flow. 

By  H.  W.  Buck,  *148 

Georgia  Ry.  &  Power  Co.,  Tallulah  Falls  Sta- 
tion, *83 

Germany,   Walchen   Lake    water-power    plant. 

By  Oskar  von  Miller,   (D.)   1115 

Great  Lakes  Pr.  Co.,  Ltd.,  buys  water  power 

developments  at  Sault   Ste.   Marie,  692 

Great    Northern    Pr.    Co.    water    storage    to 

handle  bulk  industrial  loads,  *697;  Com- 
ment, 690 

— — Great  Northern   Railway   Co.   project,   790 

H'olter  development,  work  resumed,  511 

• Mammoth    Spring    (Ark.)     Electric    Light    * 

Power  Co.  Reconstruction  of  Dam  No.  3, 
*125 

Mexican  Northern  Power  Co.  to  resume  work 

on  40,000  hp.  plant,  398 

Montana  Power  starts  new  40,000  kw.  devel- 
opment, 675 

Ontario  Hydroelectric  Commission  gets  Sey- 
mour interests,  637 

Ontario  Power  Co.  builds  another  pipe  line, 

511 

Open-flume    development   on    Chippewa    River 

(Wis.),  *311 

Progress  committee  report,  N.  E.  L.  A.,  1224 

Spain,  1125 

Swiss  water-power  plant.     By  J.   Reybal,  219 

— — Tasmanian  water-power  plant,   (D.)   947 

Use  of  water  power  for  nitrogen  fixation,  40 

Washington  power  and  irrigation  project,  511 

Hydrogen.     By  H.  L.  Barnitz,   (D.)   947 


Ice-cream  freezer,  motor  drivers  Emery  Thomp- 
son Machine  &  Supply  Co.,  *1061 

Ice  making  (See  Refrigeration  under  Industrial 
applications   or   plants) 

Illinois  State  Electric  Association  Convention, 
468,   563 

Illuminating  engineering  research,   (D.)   1428 

Illuminating  Engineering  Society: 

Banquet     to     Edison,     honorary     membership 

conferred,  *413;  Comment,  409 

Convention  plans,  470 

. Lecture  course  planned,  1262 

Midwinter  convention,  189,  246,  *413 

N.  Y.  Section,  joint  meeting  with  A.  S.  M.  E., 

679;  Comment,  633 

Officers  elected,  1397 

Plans  for  1916.     By  Dr.  Chas.  P.   Steinmetz, 

*37 

Illumination   (See  also  Light,  Lamps  and  Lighting) 

"Movie"  engineering,  913 


Illumination:     (Continued) 

Need    for    closing    gap    between    science    and 

practice;  Comment,  411 

Psychology   of.      By    Prof.    Miinsterberg,    413 

Incandescent  lamp  fixtures  (See  Fixtures,  incan- 
descent lamp) 

Incandescent  lamps   (See  Lamps,   incandescent) 

Incubator  and  hover,  electric,  Electric  Specialty 
Co.,  *1006 

Incubators,  brooders  and  egg  testers,  electric. 
Lo-GIo  Electric  Incubator  Co.,  *504 

Indiana  Electric  Light  Association,  new  business 
committee  convention,  791,  916 

Indiana  Engineering  Society,  annual  meeting,  288 

Inductance: 

Comparison  of  mutual  inductance  and  self- 
inductance.     By  C.  H.  Lees,  (D.)   780 

Measurements,  Chas.  H.  Lees,  (D.)  *1253 

Mutual  and  self-inductance  formulae.      By  S. 

Buttcrworth,  (D.),  1004 

Induction  coils,  protective.  By  Arthur  Palme, 
(D.)  219 

Induction,  unipolar,  and  absolute  rotation.  By 
E.  H.   Kennard,   (D.)   892 

Inductive  circuit,  sparkless  break  of.  By  T.  F. 
Wall,  (D.)  554 

Industrial  applications: 

-Achievements  in  past  year,  *1161 

Bridge  erection  plant,   (D.)  219 

Excavation  and  construction  work,  motors  in, 

*1230 

— ■ — -Food  markets,  service  for,  *48 

Laundries  as  a  central  station  load,  210 

Lumber    elevator,    electric,    Seattle    Machine 

Works,  Inc.,  *783 

New  industrial  applications  of  electricity  com- 
mittee report,  N.  E.  L.  A.,  1229 

-Ohio  Wood  Preserving  Co.  finds  central-sta- 
tion drive  profitable,  *209 

— —Refrigeration,  central  station  service  in,  1229 

Sewage  pumping,  *882 

Shelling  nuts  with  motor-driven  blower,  1424 

Slate  quarries,  electric  power  for.     By  G.  K. 

Paton,   (D.)   1252 

Widening  the  field  for,  Comment,  241 

Industrial   plants: 

Bakeries,    motor    drives    for.    Comment,    1082 

Bakery  at  Boston,  electrically  equipped,  *481 

Rook  bindery,  flexible  plant  operation,  *596 

Brick    and    tile    manufacture,    electric    drive 

in.      By  Norman  G.   Meade,  *1470 

Business   factors   in   motor   drives,   Comment, 

353 

Central  Steel  Company,  steel  rolling-mill  load 

of,   *640;   Comment,  635 

Clothing  factories,  motor  drive,  *270 

Cost     of     substations     for.       By     N.     Nesbitt 

Teaque,  *1353;  Comment,  1337 

- — — -Cotton  duck  mill,  power  and  lighting  equip- 
ment, *252 

Crane    Co.    electric    service    for    new    works, 

*921;  Comment,  914 

Gasoline   tractors,   load  test   generators   carry 

part  of  plant  load,   *995 

Grain  elevators  Kansas  City,  electrical  opera- 
tion profitable,  *1 59 

Ice  factories  in  Chicago  electrically  operated, 

*1155 

Inland  Steel  Co.  new  steel  mill,  77 

Mine    locomotive    trolley    pole.       By     R.     h. 

Richards,  *547 

Mines  (British),  electricity  in,   (D.)    1115 

Mines,    electric    winding    in.      By    D.    Burns, 

(D.)   835 

Mines  (South  Africa),  electric  power  in.     By 

J.  Norman  Bulkley,   (D.)    1003 

-Monument  manufacture,  long-hour  motor  use 

in,  *714 

Motor  drives  reduce  costs,  Comment,   1081 

Oxygen  and  hydrogen  plant,  Chicago  Com- 
pressed  Gas  Co.,  *95 

Precipitation  of  smoke  and  dust  bv  elec- 
tricity. Bv  Halbert  P.  Hill,  *1097;  Com- 
ment, 1083 

Refrigeration     (electric),    factory     production 

increased  by,   774 

Refrigeration     in     a    modern    public    market, 

*1041 

Regulating  plant  loads  to   maintain   hi^h   load 

factors.     By  W.  L.  Frost,  *  1 363 

— — Sawmill,  motor  drive,  *268 

Shoe     factory,     electrically     heated     turners' 

irons  reduce  expense,   1001 

Shoe  manufacturing,  electric  drive.  By  Nor- 
man  G.    Meade,   *708 

Steel     mill     electric     furnaces,     characteristics 

of  and  reactors  for  use  with.  By  Harry 
llnllis,  *766:  Comment,   *746 

Sheet-mill   for  Chattanooga,  735 

Steel-mill    motor    drive.       By    Harry    Hollis, 

*766:  Comment,  746 

Steel    mills,    electrical    equipment,    905 

Steel  mills,  motor  equipment  for,  793 

Steel    rolling-mill    load    served    bv    Massillon 

(Ohio)  Elec.  &  Gas  Co.,  *640;  Comment, 
635 

Woodworking    shop,    practical    advantages    of 

motor  drive,  *939 

Woolen  mills,  Portland,  Ore.,  new  power  sta- 
tion, *1277 

Worsted    mill,    increased     production    chic    to 

motor  drive,  996 

Industrial    preparedness    (See    Preparedness) 

Institute  of  Radio  Engineers,  Meeting,   132 

Instruments: 

Polar   Oscillograph   attachment   and   harmonic 

analyzer,  Westinghouse  E.  &  M.  Co.. 
*335 

Insull,  Samuel,  on  Universal  Electricity  Serv- 
ice,   133 

*Indicates  illustrated  articles. 


Insulation: 

Insulating  tubing,  F.  M.  Locke,  #114 

Insulation  faults.     By  H.  Behrend,  (D.)   1372 

Mica-insulated  armature  coils,   (D.)    51 

■ Of  cable  joints  in  high-tension  cables,  *558 

Resistances    of    cables      measuring.       By     F. 

Fischer-Hinnen,   (D.)   836 
Sphere  gap    source  of  error  when  using.     By 

R.    11     Marvin,  649;   Comment,  691 
Top-groove  insulators  to  prevent  trouble  with 

tie  wires,  *1244 

Value  of,   for  transmission   lines,   378 

Insulators: 

Apparatus-supporting  insulators,  *720 

Artificial  insulating  materials,   (D.)  667 

Clamps,  insulator,  Edwin  G.  Hatch,  *118I 

Deterioration,  its  causes  and  prevention,  1107 
High-tension      porcelain      insulator,      Jeffery- 

Dewitt  Co.,  "1376 
Illinois  Traction  System,  troubles  with,  *1244 

Insulator  supports,  C.  C.  Korns  Co.,  *114 

Strain   and   pin-supported,   Louis   Steinberger,. 

"1065 
Suspension  type.     By  W.  Petersen,  (D.)  667. 

CD.)    1003 
International     Electrical     Commission,     Comment. 

1281 
International    Engineering   Congress    proceedings, 

399 
Interpole    direct-current    machines,   operations   of. 

By    Justin     Lebvici,    I     *594;     Comment 

579,  "II  *651 
Ionic  mobilities  in   hydrogen.      By   W.   B.   Haines 

(D.)   1253 
Ionic  velocities,  method  of  determining.     By  Mrs. 

C.   H.   Griffiths,    (D.)    1253 
Ionization  by  collision.     By  K.  T.  Compton,   (D.> 

1373 
Iowa   Electrical   Contractors'   Association,   conven- 
tion,  1086;   officers  elected,   1382 
Iowa    Public    Utility    Associations,    joint   meeting, 

1192 
Iron: 
— — Effect    of   cooling   on    magnetic    properties   of 

By   E.   Gumlich   and  W.   Steinhaus,    (D.> 

*501 
Electric    smelting    in    Norway    and    Sweden,. 

735 

Energy  consumption  for  electric  smelting,  790' 

Influence  of  crystals  in  pure  iron  on  electric 

and     magnetic     properties.       By     F.     C. 

Thompson,  (D.)   1176 
Magnetic    properties,    effect    of   electric    oscil- 
lations on.     By  T.  A.  Fleming  and  P.   R. 

Coursey,  (D.)  723 
Magnetic     transformation     of.       By     Kotaro 

Honda  and  Hiromu  Takagi,   (D.)   443 
Producing  high  permeability.     By  Ernest  Wil- 
son, (D.)  443 

-Testing.     By  N.  W.  McLachlan,   (D.)   53 

Iron  wire  lines,  construction  and  operation,  *821  ; 

Comment,  802 
Troners,  motor  driven,  Bergbom  &  Roberg,  *167 
Irrigation: 

Cost  to  irrigate  rice  crop  electrically,   510 

Italian    electrical    industry.      Bv    Guido    Semenza,. 

(D.)  667 


Jobbers  (See  contractors) 
Jovian  order: 

New  York  league,  officers  elected,  679 

Vulcan      degree      promoted      to      strengthen 

finances,   583 


Kitchen  driving  unit,  Reynolds  Electric  Co.,  *1182 


Labor : 

Federation     of    employees    in     America    pro- 
posed, 1200 

Move  settled,  1128 

Supply  dwindling,  1384 

Unrest,    1072 

Unrest  in  electrical  factories,  1017 

Unskilled  labor  situation  acute   in   New   Eng- 
land, 1271 

Laboratory  of  Pennsylvania,  Public  Service  Com- 
mission, *753 

Ladder    made    part    of    equipment,    216 

Lamps,    electric    (See   also    Arc   lamps,   lamps,    in- 
candescent,   and     lamps,    gas    filled) 

■ Automobile  headlamp  reducing  glare,  *59 

Automobile-lamp   kit,   National    Lamp   Works. 

G.  E.  Co.,  *1 121 

Lamp-bank    boards,    methods    of    varying    on 

two-wire    and    three-phase    circuits.       By 
Prof.  J.  O.  Kammerman,  *1246 
— Locking  lamp,  Harvey  HubbcII,  Inc.,   "1260 

Mercury -vapor      for      electric      blueprinting. 

Revolute   Machine   Co.,   *1319 

Mercury     vapor     pumps.        Bv     Horatio     B. 

Williams,     (D.)     *1372 

Munitions  inspection   lamp,   British  Thomson- 
Houston  Co.,  Ltd.,  *16S 

Portable.     By  Hiram  H.  Hirsch,  (D.)    1003 

Portable,    amphora    design,    Glenznr    Keramie 

Studio,   *785 

Signal  lamp,  901 

Spot-lamp    dimmer,    Ward    Leonard    Electric 

Co.,   *1488 

Spot  or  lens  lamp,  tungsten,  Sprague  Electric 

Works,  G.  E.  Co.,  *100^ 

Triangulation    signal    lamp,    H.    W.    McCand- 

less  Co.,   *1118 

Tungsten    lamp    patent    upheld,    1343;    Com- 
ment, 1337 
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WOlfe, 

Photomclr)    ■  ■ 

901 
Photomclr)   ,.i  gas-tilled  tun.    ten      B)   G    \\ 

Middlcknull    .in,i    I.    I-.    Skogland,    1 1>  ' 

946 

K.       I.      i     n      ..|      I, Mill  , 

.  t  omment, 

,- tilled  l.mi  p->  operated  from  110-voll 
i  ii.  nit       By  Ox 
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show  action  of  motor-driven  appliances. 
By   T.    Gruen,    *1111 

Range  campaign,  Indianapolis,  678;  Mil- 
waukee, *713;  Southern  California  Edi- 
son Co.     By  S.  M.  Kennedy,  *1169 

Range,    campaign,    suggestions    for    planning. 

By  J.  B.  Crawford,  1468 

— —Range   selling  in   small  town,   *986 

Range    selling   in    Seattle,    Cooperative    plan, 

692 

Range  selling  price  should  include  installa- 
tion  cost,   999  , 

Report  of  N.  E.  L.  A.,  1228 

— — -Sales  methods  that  have  doubled  income. 
By  R.   K.  Johnston,   1369 

Selling  heating  devices  by  "Baby  week"  ad- 
vertising, Kansas  Citv  Light  &  Power 
Co.,   *716 

Shopworn    appliances    as    premiums,    101 

— —Showcase   lamp   campaign,   210 

"Spring     opening"      doubles      electric      shop 

business   at   Chicago,   *899 

Suction   sweeper   campaign,  Toledo    (O.)    Ry. 

&   Light  Co.,    1054 

-Traveling  truck  demonstration  tour,  Results, 

1000 

Unlimited    vacuum-cleaner    inspection    proves 

good  sales  point,  1313 

Vacuum   cleaner  campaign  that  boomed  store 

sales,  Commonwealth  Edison  Co.  By 
Oliver  R.   Hogue,   *1171 

Vacuum  cleaner  sales  pushed  after  sand- 
storm in   Colorado   Springs,  713 

Washing    machine    sales    contest,    Pacific    Pr. 

&  Light  Co.,  714 

"Indicates  illustrated  articles. 


Meters: 

Ammeter     for     high     frequency     currents     of 

large      intensity.     By      M.      Pavlovskey, 

(D.)    #2"19 
Ammeter    without    shunt    as    substitute    for 

potentiometer.     By    Allen    R.    Greenleaf, 

*380 
Ampere-hour  meter  for  gas-electric  car,  San- 

gamo   Electric  Co.,  *1062 

Boiler  meter,  Bailey  Meter  Co.,  *1320 

Connecting   watt-hour   meters   for  comparison 

or    test,    Scheme    for.     By    Henry    Mul- 

ford,  "942 
Double   dynamometer    wattmeter.      By    C.    V. 

Drysdale,    (D.)    501,   (D.)    779 

■ Krrors  due  to  fluctuating  loads,   (D.)   *1252 

Filing     continuous     curve     station     records. 

By   A.    R.    Haynes,   660 

Filing   station   graphic  charts,   *1244 

F'low-meter,  Republic  F'low  Meter  Co.,  *  1 185 

Fluid  meters,  Bailey  Meter  Co.,  *895 

Frequency     type.     By     W.     Penkert,      (D.) 

*1059 
(Venerator    meter    shunts,    Proper    installation 

of.     By   Wm.   R.    Davis,   *266 
Graphic   voltmeters   and   ammeters,   Esterline 

Co.,  *113 
Indicating   frequency   meters.      By    G.    Kerin- 

ath,    (D)    *611 
Induction.      By   H.   W.    L.    Briickmann,    (D.) 

387 

Meter  committee  report,  N.  E.  L.  A.,  1226 

Meter  loop,    Determining   proper  connections 

for.      By  Llenry  Mulford,  *660 
Method   of  ascertaining  error.     By  Perry  A. 

Borden,    *495 
Numbering    customer's    meters    serially.     By 

W.  LI.  Fellows,  1100;  Comment,  1083 
Ohmmeter,  direct   reading,   Roller-Smith   Co., 

*952 
Protective     system     for     service     apparatus, 

Metropolitan   Engineering   Co.,      1120 

Test  current  from  portable  batteries,  *373 

Testing    by    nickel-iron    alkaline    storage    bat- 
tery cells.     By  R.  S.  White,  *657 
Voltmeter     (electro-static).    Construction    of. 

By  E.  R.  Wolcott,  (D.)   *1 1 13 

Wattmeter.    Largest    in   the   world,   904 

Michigan       Agricultural       College,       Engineering 

Building  burns,  *583 
Minnesota     Electrical     Association,     Convention 

679,   736,   748 
Minnesota     Electrical     Contractors'     Association 

Midwinter   meeting,   244 
Minnesota     Joint     Engineering,     Board     formed 

1382 
Missouri  Association  of  Public  Utilities,  Conven 

tion   cruise,    1194 
Missouri      Electrical      Contractors'      Association 

Semi-annual   meeting,    232 
Montana  Power  Co.,  Developments  and  earnings 

794 
Motion-picture    arc    operated     from    vehicle    bat 

teries     in      emergency.     By     Frank      G 

Taylor,  439 
Motor    generators: 
Effect    of    decreased    frequency    on   operation 

of.     By  E.  C.   Parham,  43 

Load   equalization,    (D.)    1314 

Motion-picture   service.     By   J.    H.    Hallberg, 

*952 
Motion-picture  appliances,  C.  &  C.  Electric  & 

Mfg.    Co.,    *727;    General    Electric    Co., 

•727 
Pacific    Gas    &    Elec.    Co.,    Station    C    new 

motor-generator    set,    Construction    fea- 
tures,  *377 
Two   light  set   for  motion-pictures,   Westing- 
house  E.  &  M.  Co.,  *1378 
Motors: 
Alternating-current      commutator      machines. 

Bv   Alfred  Winkler,   (D.)    778 

Ball  bearings   for  electric  motors,    (D.)    1314 

Calculating    size,     Method     of.     By     W.     D. 

Peaslee,   *644 
Changing   connections   of   starter   to   improve 

starting     torque.     By     Leonard     Kebler, 

*265 
Classification    and    nomenclature    of.     By    R. 

E.    Hellmund,    (D.)    946 
Countershaft    induction,    with    base,    Crocker- 
Wheeler  Co.,  *225 
Dental    engine,     light-weight,     Westinghouse 

E.  &  M.  Co..  *170 
Direct-current,  hire  and  maintenance  of.     By 

Henry  Joseph,  1482 
Eddy-current  motor  brake.     By  C.  W.  Green, 

•213 

Elevator  type,  Westinghouse  E.  &  M.  Co.,  *59 

Failure  to"  start.      By   A.   C.   Hewitt,   *96 

Four-pole      ventilating      motor.     By     B.      F. 

Sturtcvant    Co.,    *447 
Garage    synchronous   motor    for    power-factor 

correction.      Bv    Frank    C.    Taylor,    *600 

Heating    of.     By    Maurice    D'Aste,    (D.)    666 

Household     motor,     Peerless     Freezer     Co., 

*1119 
Induction    dispersion,    Coefficient   of.      By    E. 

W.  Biedermann,  (D.)   106 
Induction  motor  trouble  due  to  wrong  stator 

connections.     By  A.   C.   Hewitt,   156 
Interpole    type.    Operation    of.    I.    By    Justin 

T.ebovici,   *594;   Comment,   579 
Leasing   motors   on   trial-service   at   Brockton 

and  Abington,  Mass.,  47 
Multiple-drive     unit     for     looms,     Graton     & 

Knight  Mfg.   Co.,   *1120 
Overload   trouble   traced   to   fuse   block.      By 

R.  L.  Hearvey,   1477 
Peculiar     action     caused     by     service     trans- 
former connections.     By  G.  W.  TefTeau, 

Jr.,  601 
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— Starter,    direct-current    and    alternati 
rent    hand   type,   Sundh    Elec.    Cc 

Staiimn   .m.l   controlling   apparatus.     By    r. 

Switching  of  induction  motors.     By  R.  RUd- 

enbei  g,  1 1 ' 
Synchronous  motor-drive  problem  solved  by 

magnetic  dutch  brake.     By   C.   B.   Fer- 
.   *  1 53 
Talking-machine  motor.  Motrola,  Inc.,  *1 1 85 

'1185;  Victoi    Electrical  Equipment  Co., 

M375 

Three-phase     By  Karl  Metsler,  (D.)  163 

Three-phase  induction.   Dispersion  coefficient 

of.     By    K.   A.   Biedermann,   (l>.)   274 
Three-phase   induction  used  on  Single-phase 

circuits.      By    M.    Roscnbauni,    (D.)    *666 

Toy, 

\  ibiation    of,    Methods   of   minimizing   trans- 
mission of.     By  T.   W.   Reynolds,  *880 
Washing  machine  typo,  Robbins  &  Myers  Co., 

•335 
Mount   Whitney   Power  &   Electric  Co.  sale,   1457 

Meccano  Co.,  *784 

C.   D.  Wood  Electric  Co.,  *335 
Municipal    ownership: 
Bucklin,     K.ins,     returns     to     private     plant 

service,  453 
Concord.      Mass.,      may     abandon     municipal 

plant,    528 

Cost  of  energy  production  in  Mass.,  621. 

Defeated   in   Illinois,  918 

Eugene,     Ore.,    takes    over    private     system, 

181,   511 
Graymont   and    Summit,    Ga.,   to   have   joint 

plant,  118 

Hull    (Mass.)   plant  abandoned,  62 

lohannesburg,    So.    Africa,    (D.)    442 

Kansas,   340 

Los  Angeles  rejects  lighting  companies'  offer 

to    turn    over    properties    in    five    years, 

1084 

Los    Angeles    suburbs,    132 

Madisonville   (Ohio)   plant  abandoned,  622 

Mass.    Legislature    considers   bills   on,    678 

Richmond,   Ind.,   to  take   over   private   plant, 

231 

Seattle  gets  additional  plant.   118 

■ Seattle  needs  more  electricity,   251 

Ultimate  purchase  of  distributing  systems  by 

Los   Angeles,    1261 
Muscle    Shoals    project   on    Tenn.    River,    Attack 

on,   171 
Music    optigraph,    Electrically    operated.     Bv    B. 

F.   &  W.   O.   Miessner,  *1375 

N 

National     Association     of     Electrical     Inspectors, 

Western    New    England    section,    annual 

meeting,   288 
National   Chamber   of   Commerce,   meeting,   5 
National    Civic    Federation,    annual    meeting    of, 

228 
National     District     Heating    Association,     annual 

convention    program,    1069,    1190 
National   Electric   Light   Association: 

Accounting   section: 

Closer    union    of    the   industry   through.      By 

E.  W.   Lloyd,  *32 
Company   sections,   formation   and  method   of 

conducting,    1220 
Competitive     power     sources     committee     re- 
port,    1230 

Constructive   policy,   editorial,   1137 

Convention    dinner    bv    power    sales    bureau, 

862 

Customers'    records    committee    report,    1235 

Executive   committee  meets   in  Chicago,   *861 

Library    committee    report,    1235 

Membership   committee   report,    1235 

Purchasing  and   stores   accounting   committee 

report,    1235 
Convention,  748,  864,  913,  916,  920,  974,  1011, 

1032,  1033,  1034,  1085,  1189,  1239,  1285, 

•1291 
Convention   sessions  and   reports,   election   of 

officers,  *1212;  Comment,  1209,  1210. 

Electric  range  committee  meeting,   356 

Electric    Vehicle   Association   affiliates,   416 

Executive    Committee    meeting,    189 
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Publications    committee    report, 

"Questioi  ivention,    527,   675 

Review   "t   year'i   activities  and   Future  prob 
terns.     By   1'..   W.   Lloyd,   '1138 

Valuation    problems,   conference,   called,    637, 

860 

ctric  Safer]  Code:     (See  also  Bureau 
■  ii  Standards) 
Pinal    hearing    in    Chicago,    1287;    Comment, 

National  Electrical  Contractors'  Association,  con- 
vention   plans,    470,    1345 

National    Foreign    Trade    Convention,    312 
ii. il  Security  League,  convention,  248 

Naval    Advisory    Board: 

New    Jersey    Electrical    Contractors'    Association, 
.  on\  ention,  1452 

New    Jersey    Public    Service    Corporation    report, 
807 

New    Jersey    Utilities    Association,    annual    con- 
vention,   1198 

New     Yink     I  ity : 

Automobile    Show,    115;    Comment,    74 

Brooklyn  Edison's  maximum  load  increased  in 

1915,    398 

Equitable     Building,     electrical     maintenance 

methods,    *206 

Equitable    Building,    Electric   service   in.      By 

R.   D.  Ward,  *137 

New     York    Edison     Co.      educational    work, 

*979 

Season   peak  load   of  New   York   systems,   *2 

United   Electric   Lt.    &   Pr.    Co.      Compact  A, 

C.   city   substation,   *313 

— ■ — Utilities  tax  litigation  settled,  231 

Niagara    electrochemical    works    goes    to    Norway 
for    power,    1264 

Nitric    acid    from    ammonia.      Bv    G.    S.    Schulp- 
haus,    (D.)    1059 

Nitrogen,    fixation: 

By   F.   S.   Washburn,   (D.)    1004 

By  hydroelectric  power,  40 

Three   commercial   processes,   (D.)    329 

Government  plants  suggested,  5 

Nobel    prizes    for    1914-1915,    62 

Northern  States  Power  Co.,  consolidation,  864 

Northern   White  Cedar  Association,  annual  meet- 
ing, 227 

Northwest    Electric    Light    &    Power    Ass'n: 

Convention   plans,   470;    convention,   959 


Office  Buildings,  Equitable  Building  (New  York), 
electric  service  in.  By  R.  D.  Ward, 
•137 

Official    Public    Service    Reports,    958 

Ohio    Electric    Light    Association: 

Conference   of   station   operating   men,   416 

Convention,   188 

New-business  co-operations  committee  con- 
vention, 637,   1195 

Station    operating   committee    meeting,    1264 

Station    operating    men    discuss    selection    of 

auxiliary    equipment,    548 

Oil: 

Insulating  oil  tests,   (D.)    1316 

"Lectroseal,"    transformer    oil,   Westinghouse 

E.  &  M.  Co.,  *1318 

Transformer    oil    testing    and    filtering.      By 

E.  P.  Peck,  *1413;  Comment,  1394 

Oil,  lubricating: 

Characteristics  for  steam  turbines  and  en- 
gines, oil  engines,  ball  and  roller  bear- 
ings, rope  and  chain  drives.  By  Dr.  A. 
C.    Scott.    1094 

Considerations       in        securing       satisfactory 

lubrication  of  station  and  industrial 
machinery.     By  Dr.  A.  C.  Scott,  817 

Storage,   filtration   and   recovery  of.     By   Dr. 

A.  C.  Scott,  1351 

Oil-testing  outfit,  portable  30,000-volt — Ameri- 
can   Transformer    Co.,    *280 

Oil-well  in  Kern  River  district,  electrically  op- 
erated.    By  L.   R.   W.  Allison,   »261 

Oregon  Association  of  Electrical  Contractors  and 
Dealers  formed,  472 

Organizations  in   1915-1916,  electrical,  *31 

Oscillating  Systems.  By  A.  Blondel  and  F. 
Carbenay,    1164 

Oscillograph,    (D.)    780 

Oscillograph,  lecture-room,  construction  of.  By 
H.  G.  Crane  and  C.  L.   Davies,  *424 

♦Indicates  illustrated  articles. 
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Pan  American     Scientific     Congress,     second, 

proi  ■  nun,  lit,    73 

Panama   Pai  tion: 
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I  lectrical  energy  consumed,  398 
Panel    foi     dental    office    service.       Kill,  i     Dental 

Ufg,    <  0  ,    '842 
Paring  machine,  American   Machinery  Co.,  M007 
'       is)     in .  .    reconstrui  tion    under    way, 

irizer,  motor-driven,  Westinghou  •■  E.  ft  M. 

1318 
i    matters: 

Amendments  to  patent   law,   1436 

Automobile   manufacturers  to  exchange   pat 

■  ni    .  ighta,   174 

Mareoni  Sminii    Case,    749 

Nickel-chromium  patent  licensees  announced, 

524 

Nickel-chromium    patent    situation,    80 

Patent    office    reorganization,    417;    comment, 

409,    522 

Patents  in  Germany,  283 

Supreme    Court    to     review    right    of    patent 

bolder  to  fix  retail  sale  conditions,  619 

— — Tungsten-lamp   patent  decision,  417 

Penn.     Water    and     Pr.     Co.     forms    Shawinigan 
Electro-Products    Co.    to    increase    load 
factor,   563 
Percolators: 

"American      Beauty."     American      Electrical 

Heater    Co.,    *336 
Photoelectric  cells.     Bv  Jakob  Kunz  and  J.  Steb- 
bins,    (IX)    "275 

Philadelphia  Electric  Co.: 

Rate  case,   536,   638;    comment,   633 

Valuation,    experts    differ    on,    584 

Photometry: 

"Average  eye"  for  heterochromatic  pho- 
tometry. By  E.  C.  Crittenden  and  F. 
K.    Richtmyer,    415 

"Average    eye"    in    color    photometry,    (D.) 

•499 

Box    photometer,    experiments   with.      By    L. 

O.  Grondahl,  415 

Color  screens.     By  Paul  D.  Foote,   (D.)   947 

Development    1915.      By    Preston    S.    Millar, 

28 

Flicker.  By  H.  E.  Ives  and  E.  F.  Kings- 
bury,   (D.)    1176 

Gas-filled   lamps,    901;    (D.)    *162;    comment, 

130.      By  G.   W.   Middlekauff  and  J.   F. 
Skogland,    (D.)    946 

Integrating  sphere   of   Bureau   of   Standards, 

415 

Inter-laboratory    photometric    measurements. 

By   G.   W.   Middlekauff  and  J.   F.   Skog- 
land,  415 

Measuring  light  with  average  eye,  466 

Physical    photometry,   comment   on   Ives   and 

Kingsbury  reports,  355 

Pigment  mill,  motor-driven,  J.  H.  Day  Co.,  M065 

Pipes    and    piping: 

Expansion   joint,   *1062 

Grouping  control  valves  for  accessibility.   By 

T.    W.    Reynolds,    *1421 

Hanger,    *45 

Installation    of    discharge    pipes    for     safety 

valves,  1245 

— Measuring  heat  loss  from  underground  steam 

mains.      By   T.    W.    Reynolds,    497 

Minimum   nipples   for  use  with  flanged  pipe. 

By  T.  W.  Reynolds,  *98 

Rotary   check   valve   for    pumps   on    pressure 

lines.   Smolensky  Mfg.   Co.,  *614 

Steam  pipe  expansion  in  small  space,  com- 
pensating for,   *1308 

Strength  of  welded  joints  and  cost  of  mak- 
ing, 996 

Temperature    of    outside    surface    of    steam 

pipes,   380 

Thawing    f-ozen    pipes,    portable    equipment 

for.   *658 

— —  Valve    labeling,    method   of,    *883 

■ Valves,   electric  emergency  engine  stop  type, 

Crane    Co.,    *951 

Platinum,  world's  production  of,   119 

Plugs  and  receptacles: 

Cap    with    knurled    neck.      Harvey    Hubbell, 

Inc.,  *897 

Dimming  sockets,  Wirt  Co.,  *1064 

Key  and  keyless  sockets,  Benjamin  Elec.  Co., 

*225 

Plug  cap,  strain  relief,  Harvev  Hubbell,  Inc. 

*113 

Polarized  attachment  types,  Harvey  Hubbell, 

Inc.,    *170 

Polarized  separable  attachment  plug,  Har- 
vey   Hubbell,   Inc.,    *951 

Porcelain  socket  with  cast-iron  voke.  Har- 
vev Hubbell.  Inc.,  *448 

Sockets,   Cutler-Hammer  Mfg.   Co.,   *1063 

Sealable  fuse  plugs,  Metropolitan  Engineer- 
ing  Co.,   *169 

Separable    attachment    plug,    Cutler-Hammer 

Mfg.    Co.,    *1009 

Poles:  (See  also  Towers  and  Transmission  Sys- 
tems  and    overhead   construction) 

A-frame    to   erect    heavy    poles,    *547 

Aluminum  tag  for  numbering,  Benedict  Mfg. 

Co..   *505  ' 


Vol.  LXVII 


INDEX 


Poles:      (Continued) 

Climbing,  with  steel  shoes  for,  *97 

Concrete   collar   to   prevent   sinking,   *154 

Concrete    filler    for    reinforcing    hollow    steel 

poles,    *43 

Damage    caused    by    whittlers,    *62 

Erecting    and     equipping    street-lamp     posts, 

*827 

How    pole    was    moved    while    circuits    were 

alive.     By  A.  C.  Hewitt,  *378 

Joint  pole  line  in   Memphis,  Tenn.,  *602 

Mast-arm     construction     to     space     trees     at 

Johnston,   S.   C,   *5S0 
Nuisance  threatened  by  paralleling   distribut- 
ing systems  in  Los  Angeles,  357 
100,000-volt    construction    in     Kocky    Moun- 
tains, *1167 

Plain    poles   vs.    poles   with   steps,    1306 

Terminal-pole      construction       for       multiple 

street-lamps  circuits,     By  C.  L.  Wheeler, 
*S48 
Wood    pole    reinforcing,    Harding    Pole    Con- 
creting  Co.,   *1377 
Popcorn  vending  machine,  electric,  Lektric   Sales 

Co.,   *58 
Portland     (Ore.)     Railway     &     Light     valuation, 

1456 
Potheads,    cable,    Philadelphia    Electric   Co.,    Sup- 
ply Department,   114 
Power    factor    correction    by    synchronous    mo- 
tors  in    garage.      By    Frank    C.    Taylor, 
*600 
Power-factor,   method  for   determining,   454 
Preparedness: 

-Census  of  American  factories,  283 

Census  of  industrial  resources,  Comment,  745 

Chicago's   preparedness   parade,    *  1345 

Co-operation    prime    requisite,    469 

— —Engineers  declare  formally  for  preparedness, 
752 

Engineer  in  preparedness  program,  634 

Engineers   available,    735 

Engineers  organize  under  U.   S.  Army  super- 
vision, 300 

Fixation    of    atmospheric    nitrogen    a    tactor, 

(D.)  329 

Furthered  by  Chicago  Engineers,  804 

In   manufacturing,   Comment,   241 

Industrial,    comment,    1337 

Indorsed  by  Conservation  Congress,  1352 

Industrial    preparedness    committee,    state    di- 
rectors  named,   920 

Military  engineering  lectures,  415 

-Naval    Consulting    Board    indorsed    by    Con- 
servation Congress,   1352 
Naval  Consulting  Board,  industrial  prepared- 
ness community,   675;    Comment,   634 

New  defense  plans,  experts  in,  190 

Plattsburg     idea    backed    by    electrical    con- 
cerns,   1066 

Parade,   engineers   in,   *1 191 

Radio-telegraphy      and     preparedness,      com- 
ment,   1339 

State   directors   named   by    Naval    Consulting 

Board,   920 

Taking  an  industrial  census;  Comment,  745 

Test  by  wire  and  wireless,   1029 

Test  radio  preparedness  for  mobilization  pur- 
poses, 399,  511 

What    preparedness    means    in    the    electrical 

industry.     By   Frank  J.    Sprague,    *1036 

Wire  and  radio  tests  successful,  1154 

Prime   movers: 

Depreciation      dominated      by      obsolescence, 

212 
Committee  report,  N.  E.  L.  A.,  *1221;   Com- 
ment,   1210 

Developments  in.      By  Wm.   F.   Durand,   *20 

Public    relations: 

Cleveland    (O.)   Electric  Ill'g  Company's  co 

operation    in    civic    and    charity    affairs 
1054 

Complaints   killed   with    courtesy.      By    L.   J 

Wilhoite,   «102 

Forestalling   complaints   before   bills   go   out 

776 

Friendly  power  of  public  press.     By  Earl  E 

Whitehorne,  *479 

Meter  reading  encouraged,  *  1 61,  South  Man 

Chester     (Conn.)     Lt.,    Power    &    Tram 
way    Co.,   438 

Ohio  Service  Co.  shows  advantage  of  private 

over  municipal  operation,  *104 

Public  relations  in  paragraph,   129 

Relation  between  pleasing  public  and  increas- 
ing sales,   1292 

Service    and    courtesy    over    the    telephone. 

Ga.  Ry.  &  Power  Co.,  1055 

Service  begets  service,  comment,   185 

"Smoker"  for  power  customers  and  "pros- 
pects." Indiana  Lighting  Co.,  Lafay- 
ette, Ind.,   437 

What  utility  returns  to  the  public,  comment, 

745 

Winning     public     confidence     at     Glenwood 

Springs,  Colo.     Bv  H.  G.  Overbeck,  *383 

Winning   the    confidence    of   the   public.      By 

Ell  C.   Bennett,  *36 
Public   service   corporations: 

Advertising    the    public    utility,    552 

Danger   in   over-expansion,   803 

Michigan  utilities  taxation,   735 

Problems    of    small-town    utilities    discussed, 

1066  XT  •. 

■ -Selling    stock    among    consumers,     Northern 

States  Power  Co.  By  Earl  E.  White- 
horne,  *537 

Public  Service  Regulation  (See  Regulation  of 
Public    Utilities) 

Public  utilities,  present  conditions  discussed  in 
an  interview.     By  Guy  E.   Tripp,   310 


Pumps  and   pumping: 

Air     pump,     electric,     liishop-Babcock-Becker 

Co.,  *898 
Automatic    house    pump,     Buckeye    Pump    & 

Mfg.    Co.,    *786 
Automatic    motor-driven    pumping   outfit,    Co- 


lumbus   Pump  Supply  Co.,  *506 
-Centrifugal,     Wheeler     Condenser     & 


Engi- 


neering  Co.,   *392 
Centrifugal,    electric,    Lobce    Pump    &     Ma- 
chine Co.,  *618 

Centrifugal-sewage       pumps,       motor-driven, 

*882 

Deep    well    pump,    motor-driven,    Ft.    Wayne 

Engineering  &  Mfg.   Co.,  *615 

Domestic  pumping  outfit: 

Burnett-Lareh    Mfg.   Co.,  *1376 

Hill  Pump  Co.,  *841 

Leader  Iron  Works,  *787 

Geo.   T.   Roberts  Co.,   M063 

Double-acting  piston  pump,  Goulds  Mfg.  Co., 

*1009 
— —Electric   pump   for   pneumatic   water   systems, 
Goulds   Mfg.    Co.,    *449 

Garage  pump,  portable,  *672 

How  pump  motor  at  mine  is  controlled  from 

two  points.     By  F.  Maury  Gillespie,  *546 

Motor-driven,      double-acting,      Deming     Co. 

*168,   Ft.  Wayne  Eng.  &  Mfg.  Co.,  *671 

Motor-driven,    for    vacuum    heating    system, 

International   Steam    Pump   Co.,   *225. 
-Motor-driven    pumping    installation    at    Leon- 
ard Mine,  Butte,  Mont.     By  R.  H.  Rich- 
ards, *321 

"Nickle    Plate"    Railroad    to    use    electricity 

for    removing    dirt,    286 

Pumping   outfit   for   unloading  oil   tank   cars, 

Goulds  Mfg.  Co.,  *615 
Sand    pump,    motor-driven,    data    on    opera- 
tions.    By  Stuart  C.  Irby,  88 

Tire   inflator   electric,    Black   &   Decker   Mfg. 

Co.,   M008 
— ■ — -Water    pumping    with    a    labor    charge    only, 
*216 

Water    supply    pumping    with    motor    drive, 

1068 
Push  button,  double  contact,  Conn.   Telephone  & 

Elec.   Co..   *730 
Pyrometer,  radiation.      Bv   S.   L.    Brown    CD)    331 


Quicksilver,   domestic   output,   118 


R 

Radio: 

Antenna    constants,    A.    F.    Puchstein,    *147; 

comment,    131 

Coherer,  theory  of,  E.   Branly,   (D.)   668. 

Damped    oscillations.      Bv    David    Robertson, 

(D.)    1254 

Detectors  in  radio-telegraphy,   1026 

Determining  wave-lengths  in  wireless  teleg- 
raphy.     By  W.   Eccles,    (D.)    275 

Importance  of,   in  war  time,   1339 

Load   dispatching   by   wireless.   Northwestern 

Electric  Co.     By  L.  T.  Merwin.  *41 

Long  distance   radio-transmission.      By  Louis 

Cohen,    (D.)    724 

Minimizing   the    effect    of   wireless   apparatus 

on   an    electric   service   system,    1168 

Propagation  of  wireless  telegraph  waves.     By 

H.    Nagaoaka,    (D.)    724 

Radio-direction  finder,   *473 

Radium     antennae.       Bv     E.     Leimer.     (D.) 

1254 

Refinements   in    the   science   and   art   of.      By 

John  L.  Hogan,  Jr.,  *22 

Relav   for   wireless   telegraphy,    CD.)    "1115 

Transmitting    plant.      Bv    M.    Skritzky.    (D.) 

220 

Tufts   radio  station   rebuilt.   340 

-Wireless   communication   with   Japan,    118 

Wireless  receiving  station.     Bv  J.  Bethenod, 

CD.)    164 

Wireless  receiving  station.    By  H.  de  Belles- 

cize,    (D.)    164 

Wireless  telegraphy.    Bv  J.  A.  Fleming,  (D.) 

53 
—Wireless  telephony,  Philip  R.   Coursey,    (D.) 
1059  ,_. 

Wireless  telephony.     Bv   August  TTund,    (D.) 

107 
Radioactivity,  G.   I..  Wendt,  (D.1   836 
Radium.      By  B.   B.   Boltwood,   (PA    164 
Radium,  production  and  use  of,   (D.)   *105 
Railways:  .  , 

-British,    electrification    of,    (P.)     1482 

. British    railway,    electrification    of,    CD.)    386 

Chicago,  Milwaukee  &  St.  Paul  Rv..  elec- 
trified divisions  working  well  under  diffi- 
culties.   807 

Chicago,  Milwaukee  &   St.   Paul  Ry.   operates 

first  electric   train,   *  1 32 

Committee    on    energy    supply    for    electrinca- 

tion  of  steam  roads  report,  N.  E.  L.  A., 
1223 

ZZiJectric!   (By  H.  M.  Hobart.  (D.)   331,  (D.) 

442 
-French    railway,    electric    traction    on.      Bv   J. 

Reyval,    CD.)    890 

Giovi  Line   (Italy),    (D.)   331 

-Ifigh-voltaee  d.C.   practice  discussed  by   A.    I. 

E.  F...  956 

Tapanese  railway,   (P.)   386 

Leakaee    of    current    from.      Bv    Burton    Mc 

Collum   and   K.   H.   Logan.    (P.)    11/5 
locomotive,  electric.     By  L.   Pahin,   (P.)   53 

•Indicates  illustrated  articles. 


Railwaj  s:      ((  ontinued) 

Locomotives,    electric    built    in    recent    years, 

285 

London    tramways,    (D.)    890 

Motor-driven    railroad   crossing   gate,    liriggs 

Vutomatic    ( late    Co.,    '953 

Rail    joints    and    bonds    m    electric    railways. 

By   E.   R-   Shephard,   (D.)   947 

Receivership  <>t  in  1915,  230 

Steam   road  signaling,  alternating  current  for 

use    in,   285 

Swedish  state  railways,  electrification  scheme, 

i  D.)    835 
Terminal  and  trunk-line  electrification  direct- 
current  for.     By  Norman  Wilson  Storer, 
(D.)    890 
Ranges,     Electric     (See     Stoves,     Electric  I 

also    regulation    of   public    utilities) 

"Active    room"    rate    for    rural   customers    of 

Milwaukee   Elec.   Co.,   940 

"Active-room"  system,  774 

Area  rate  at   U'aterbury,  Conn.,   383 

Block   rate   superseding   step  rate   in   Illinois, 

*1087 

Boston  street   lighting  arbitration,   1011 

Boston    street-lighting-rate    hearing,    property 

of  engineering   charge  explained,    1033 

Columbus,  O.,  new  light   rates  ordinance,  62 

Commonwealth    Edison    Co.     rate    reduction, 

1191 

Complaints     before     California     Commission, 

1492 

Cooking: 

Illinois,   1324 
-Minneapolis,  621 
Washington,  D.   C,  605 
Differential  rates  supported  by  Mass.   Munic- 
ipal  Lighting  Ass'n,   580 

Electric  heating  service.     By  W.  S.  Hadaway. 

30 

Everett   (Wash.)   Gas  Co.  rate  case,   1380^ 

Flat  rate  appeals  to  the  poor  man.     By  Earl 

E.    Whitehorne,    *201;    Comment,    185 

Flat-rate   service   for   miners  at   Youngstown, 

Ohio,   493 

For  grain  elevators,   790 

Germany,    (D.)    1174 

Meter    tariff   versus    flat    rate   for   small    con- 
sumers.    By   Ihlefeld,   (D.)    1428 

Metered     service     abandoned      for      flat-rate 

schedule,  50 
Pacific  Power  &  Light  Co.  flat-rate  for  pump- 
ing would  end  rate  fight,   565 

Rate  research  committee  report  N.   E.  L.  A., 

1219 

Philadelphia    rate    case    settled,    972 

Pittsburgh   rates    reduced,    511 

Providence,   R.    I.,   reduction,   453 

Range-rate   committee   in   far   west,   863 

Reduction  for  southern   Idaho  millers,  678 

Reduction  in  Germanv    285 

Residence  rate  reduced  to  encourage  electric 

cooking,   Minneapolis   G.    E.   Co.,   439 

Residence    rate    reduced   to   secure   increased 

summer   load,    1368 

Revision,    Central    Ills.    Public    Service    Co., 

510 

Seattle  street  lighting  rates  increased,   678 

Sliding  scale  at   Boston    condemned    by   com- 
mission, 584 

Springfield.   (111.)    Gas    &    Electric    Co.,    rate 

reduction,  845 

St.    Louis    rate    reduction,    1493 

Toronto  rates  lowered,   119 

Vineyard  Ltg.  Co.   (Mass.)   rate  case,   1342 

Worcester   company   make    reduction,    1264 

Reactors: 

Cost   rating   and  effect  of,  *943 

Current-limiting.      Bv   H.    H.    Rudd,   and   W. 

M.   Dunn,   (D.)    1429 

Design  of.     Bv  Shiro  Sano,  *992:  Comment, 

971 

Developments  in.     By   Philip  Torchio,   20 

Requirements    for    electric    furnace    circuits. 

By    Harry    Hollis,    *766;    Comment,    746 
Recorders  for   rapidly  changing   phenomena.      By 

G.  Kelnath.  (D.)   501 
Rectifiers: 

Hot-cathode     argon     gas-filled,     G.      Stanley 

Meikle,    (D.)    *1174 

Magnetic  rectifiers,  France  Mfg.  Co.,  *895 

Neon-helium  tubes  as  voltage  reducers,  (D.) 

*441 

Portable,     magnetic,     Ohio     Electric     Works, 

*953 

Vapor-rectifier    losses,   analysis    of.      By    Dr. 

Wm.  Tschudy,  *1409 

With  oxide  cathodes,  (D.)   500 

Refrigeration: 

Central    station    service    in    ice    making,    1229 

Ice   making  by   central   stations   in   Germany, 

(D.)    *609 
Regulation    of    public    utilities     (See    also    rates) 

Allegheny  Valley  Light   Co.   rate  case,  284 

Amalgamation  of  utilities  opposed  by  Wash., 

D.   C,   commissioners,  846 

Appraisal   order   modified   in   Ohio,   62 

Arlington    (Mass.)    Gas   Light   Co.    rate   case, 

229 

Aroada    (Colo.)    Electric    Company    rate   case 

dismissed,  1267 

Boston   street  lighting   rate  hearing,  propriety 

ngineering  charge  explained,   1033 

Buffalo    General     Electric-     asks    approval    of 

bond  issue  for  much-needed  steam  plant, 
675 
— — Buffalo  General  Electrir  pays  i  ebates  as  di- 
rected 
Burlington  (Vt.)  Traction  Co.  ordered  to  sep- 
arate line  of  poles  from  poles  of  W.  U. 
Telegraph  Co.,  620 
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Free   service  to   stockholders  and   employees 
illegal,  397 

Governmental  attitude    intagonistic,  1379 

in.  Public  Utilities  Commission,  Washing- 
ton Watei  Powei  Co.  vs,  Federal  Mining 
.mil  Smelting  Co.  et  al.  case,  535 

Illinois    Commission    makes    rate    schedules 

public,     1493 

Illinois    Commission,    rules    and    regulations 

governing  overhead  electric  construction, 
1123 

Illinois   Commission,   Utility    rate   cases  valua- 
tions and   rates  of   return,   1323 

Indiana  Commission  merger  authorization,  452 

Indiana  utilit v  law,  interpretations.  5S6 

I    gislatton  affecting  Kentucky  public  utilities, 

:ondemnation  bearing,  555.  583 

Los  loses     Levining    Creek     power 

rights,  1013 

1. os  Angeles  seeks  power  permit  from  federal 

■  nment,  678 

Maine     Commission     authorizes     an     issue     of 

stock   dividend   as  a   division   of  surplus, 
900 
Maryland  Commission  and  lighting  companies 
conference,  339,   509 

Massachusetts  Commission,  annual  report,  173 

Massachusetts  (k-.s.  &   Electric  Light  Commis- 
sion, annual  report  for  1915,  1267 

Meter   rental  charge  declared   unjust,  734 

Missouri    Commission,    Third    annual    report, 

1123 

New   Britain    (Conn.)   Gas  Light  Co.   ordered 

to  extend  mains,  789 

New   Engbnd   hydro-electric  consolidation  ap- 
proved, 862 

New    York    Commission,    Cases   pending,    536 

New    York    Commission,    First    District,    An- 
nual report,  173 

New    York   X'ommission,    First    District,    De- 
nounced by  Senators,  864 

New  York  Commission  seeks  more  power,  810 

Ohio     Commission,     amounts     expended     for 

valuation,    1493 

Ohio  Public  Utilities  Commission,  Cases  pend- 
ing.  535 

Ohio  utilities  must  file  valuations,  790 

Pacific  Gas  &   Elec.   rate  case,   173 

Pacific  Gas  "stock  dividend  refused,  861 

Pacific    Power  &   Light   Co.'s  rate  case  decis- 
ion, 6 

Philadelphia     Electric     Co.     case,     536.     638; 

Comment.    633,   972 

Portlan  1    (Ore.-*    Railway    &   Light  valuation, 

1455 

Public   Service  Elec.   Co.,  New  Jersey,   Yalu- 

ation  of,  535 

Public   Service  Electric  Co.,  New  Jersey,  vs. 

City  of  Plainfield,  899 

Public     service     regulation.       By     James     D. 

Mortimer,   530 

Railway    poles    cannot    be    used    for    power 

wires,  735 

Rate  cases,  Commission  procedure  in,  Illinois 

1290 

Rate  case   rehearing  denied  by  Illinois   Com- 
mission,  1380 

Rate    reduction    by    legislation    indorsed    by 

New  York  Commission,  692 

Rate     reduction,     Springfield     (111.)     Gas     & 

Elec.   Co.,  845 

Rate    supervision    urged    by    Gov.    Fielder    of 

New  Jersey,   191 

Reforms    in    practice    of    Commission    regula- 
tion, *1044 

Relation  of  utility  employees  to  Commissions, 

74 
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Regulators: 

illation   of. 
I  mpi  ,,\  ing   \  oil  i|  e  condition, 
Pole-top   installation  t"   meel    unexpected   de 

iii.in.l,   '11111 
Pri    sure   regulators,   Westinghousi     l      &    M, 
•  1433 
e  type,  (D.)  947 
Relaj    i  '.    Automatic  Reclosing  <  ircuil 

Breaker  Co.,  »618 
nice: 

rthplatea.     Bj  G.  W    O.  Howe,  (D.)  219 
— -Of   moist   sandstone   al    various   frequencies, 

\\ .    McLachlan,  (D.)   1254 
Resistance    unit,      Ward    Leonard    Electi 

•ions 
Ri  sistoi  b: 

New    designs    (|).)    611 

Signal-type   foi    telephone  and   telegraph  cir- 
cuits, Ward  Leonard  Electric  Co.,  * 84 1 

Resuscitation   after   electrical   shock.      By   W.    P. 
Strickland,   498 

Rheostat : 

Field,     square-type.         Cutler- Hammer     Mfg. 

Co.,   "112 

For    use    in    charging    automobile    batteries, 

Cutler-Hammer   Mfg.    Co.,   *617 

Operating  chains,  Guard  for,  "435 

Starting  rheostats.     By   F.   Campanakis,    (V.) 

1429 

Water    rheostat    used    by    Boston    company. 

By  C.  L.  Kasson,  "1306 

Rivers  and   harbors  bill,   Attack  on,   17! 

Roentgen-rays: 

Apparatus,   (D.)    1316 

Bv   C.   G.    Barkla,    (D.)    1253 

Locating  bullets  by  X-Ray,  (D.)   1429 

Portable    X-ray    power    plant,    Austin    Motor 

Co..   Ltd.,   England,   *449 

Protection   from,    (D.)    668 

X-ray    spectronometer.      Bv    W.    S.    Gorton, 

(D.)    836 

Rotarv  converter: 

Installation.     By  E.  P.  Austin,   (D.)    1372 

Motion  picture  rotary: 

Electric  Products  Co.,  *726 
Northwestern    Electric   Co.,   *726 
Wayne  Electric  Mfg.  Co.,  *726 

Patent,   Recent   British,    (D.)    1175 

Russia: 

Electrical    industry.      By    T.    Vichniak,    (D.) 

722 

Electrical    market.      By    P.    Gurevitch,     (D.) 

892 

Electricity,    tax,    1452 

Moscow,    Electrical   developments   in.      Bv    T. 

Bichniak,    (D.)    892 

Russian  Chamber  of  Commerce  formed,  345 


Safety    (See   accident  prevention) 

Safety  lessons  from  fire  chiefs'  report.  Pitts- 
field    (Mass.)    Elec.    Co.,    *438 

Salesman,   necessary   qualifications,   328 

Salesmen's  bonus  system,   experience  with,   103 

San    Francisco: 

Flood    Lighting  at   Panama   Exposition,   *£ 

Luminous-arc    white    way,    *749 

Pacific   Gas  and   Electric  Co.'s  Extensions  to 

Drum    project,    171 

Pacific  Gas  &  Electric  Co.,  submarine  cables 

laid  across  Golden  Gate,  85,  *532;  Com- 
ment,   521 

Pacific    Gas    &    Electric    Co.,    2000-kw    motor 

generator   set,    Construction   of,   *377 

Pacific     Power    and     Light    Co.'s     Rate    case 

decision,    6 

Scheme  for  lighting  Market   Street,   471 

Scientific  research,  Organization  of.  By  J.  A. 
Fleming,    (D.)    667 

Searchlight,  portable,  Van  Dorn  Iron  Works 
Co.,   735 

Sector  cable  permits  duct  space  economy,  *457; 
Comment,    410 

Selenium.  Bv  Kathryn  Tohnstone  Dietrich,  (D.) 
1373' 

Selenium  cells.  By  W.  R.  Cooper,  (D.)  668, 
(D.)    780 

Ship  electrically  propelled,  U.S.S.  California. 
By    Philip    Torchio,    20 

Signaling    systems: 

Alarm  prevents  oil  tank  fires,   231 

Alarm  to  indicate  feeder  service  inter- 
ruptions.    By  R.  H.   Richards,   *1308 

Annunciator,   Edwards   &   Co.,   *784 

Annunciator  to  summons  waiting  customers, 

*999 
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,i  changing  signboards   with  disappearing 
legi  nd  .   "''in 
■■|  i.  ul"     igni    relighti  d,  20H 

i '.  id"  ign  relighted  al  low  cost,  "662 
"Dead"  sign  r<  itored  In  Baltimore,  272 
i  laboi  ati    flasher  effi 

in  in  .ii   Denver,  I  ol.,  ',07 

its  spn  SO    and    growth,    "705 
I  .   mile-high,    "886 

—   i  .  popular,  327 

Flag     (electric)    ■  >  i  esented    to    Athen 

"1011 
I  lag     lighting     with     projectors.        By     L.     B. 
\  an    Xuys,   939 

>d    lighted    lots   sold   rapidly   at    Rockford, 
III.,    101 
Interchangeable-letter  electric  sign,  Flexlume 

Co.,    "505 
I  ,,nt;  hour   display   lighting,   value  of,    104 
Merchandising  value  of  electric  sign  demon- 
strated,   1112 
National     flag    sign,     Commonwealth     Edison 
Co.,   Chicago,   "773 

Reclaiming    a    business    district    with    electric 

Bigns,    "998 

St.    Joseph,    Mo.      Special    Christmas    Street 

lighting    installed,    "101 
i     Louis  (las  Co.   sign,  *  1474 

Salina     (Kan.)     Light,     Power    &    Gas    Co. 

electric   sign   campaign.      By    B.    E.  Jack, 
"935 
Salina     'Kan.)     Light     &     Power     Co.     sign, 
•1473 

Signboard  ideas  furnished  by  Omaha   (Neb.) 

Electric  Light  &  Power  Co.,  "437 

Sign-lighting    problem    solved    by    flood-lamp 

projectors.     By  J.   L.   Stair,  *1247 

Signs,    electrically    driven,    on    horse    trucks 

of   Am.    Sugar   Refining   Co.,    286 
— — Signs  lighted  by  edge   reflectors.      By   H.    E. 
Weightman,    *210 

Sign   selling   in    California,   *487 

Signs    that    save    customers'    steps,    "1476 

Single   500-watt  flood  lamp  lights  large  sign, 

"831 

Skyrocket   sign,    Rialto   Theater,   New    York, 

♦1109 

Store   directory  sign,    "1424 

Traffic  signs  at  Mt.   Vernon,  Ohio,   "47 

Silver-palladium   alloy,    (D.)    501 

Siren,    electric,    Federal    Sign    System,    Electric, 

•59 
Skin     effect     in     strap    conductors.       By     H.     B. 

Dwight,    *593;    Comment,    579 
Sledmobile    used    by    line    patrolmen    of    Wiscon- 
sin    and     Minnesota,     *717 
Smoke,    electrical    precipitation.      By    Halbert    P. 

Hill,   "1097;    Comment,    1083 
Smoke    prevention: 

Activity  in.      By   Wm.   F.   Durand,   21 

Public    utilities    aid    in    smoke    abatement    at 

Boston,   1055 
Snowstorm    damage   wrought   in   Middle   West,   4 
Society    for   Electrical   Development: 

Annual    meeting,    246 

Changes  in  staff,  63 

Contractor    good-will    advertising,    1495 

Electric   range   committee   meets   at   Chicago, 

1266 
National    electric    range    campaign,     prelimi- 
nary   meeting,    918 

Window  display   material,   "Wire  your   home 

month,"    *604 

"Wire-Your-Home    Month"    campaign,     311; 

Commem,    297;    Comment,    466 
Society   for   the   Promotion   of   Engineeri'i"   Edu- 
cation,  fourth  annual  meeting,   1494 
Sockets    (See   Plugs   and    receptacles): 
Soldering    compound,    Hess    &    Son,    1121 
Soldering    hints,    1001 

Soldering  iron,  electric,  Dover  Mfg.  Co.,  *896 
South  Dakota  Electric  Light  Association  formed, 

679 
Southern    California    Edison    Company's    System 

appraised   by   commission,    192 
Southwestern    Electrical    &    Gas    Association,    an- 
nual convention,   679,    1014",    1192,   *1263 
Spain: 

Electrical   industries,    174 

Spark-plug     intensifier,     Bigelow     Company, 

"1063 
Speech,    investigating    the    nature    of;    Comment, 

409 
Standardization,     opportunities     for.       By    R.     I. 

Elkin,   781    . 
Station    design,    problems    in.      By   Wm.    F.    Du- 
rand,   22 
Statistics :_ 

American  Electrical  Industries  in    1915.     By 

T.   C.   Martin,   *13 

British    electricity    supply,     (D.)     722,     (D.) 

778 
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Statistics:      (Continued) 
Central    station     business, 

*764,    *1045,    *1300 

Ceylon,   electrical    imports,    (D.)    836 

English    central    station,    622 

Holland,    electrical   importations,    (D.)    892 

Iowa    central    station    figures,    *  1302 ;     Com- 
ment,   1282 

Light   and   power   bond   prices    1915,   235 

New    York    utilities,    operating   expenses   and 

taxes,    454 
Progress    committee    report,    N.     E.     L.     A., 

1220 
Russia,  electrical   industry.     By  J.    Vichniak, 

(D.)    722 

Russian    central    station    statistics,    398 

Statue   of   Liberty,   flood    lighting   for,    1268 

Steam  heating,  comparative  data  on  cost  of,  495 

Steel: 

Effect   of  cooling   on   magnetic  properties   of. 

By   E.   Gumlich  and   W.    Steinhaus,  (D.) 

*501 

Magnetic    properties    of    vacuum-fused    steel, 

(D.)    *1314;    Comment,    1282 

Magnetic   testing   of,    (D.)    *553 

Sterlizer,   electric,    Halverson    Co.,    *954 

Still     electrically     heated     for     water     supply     in 

garage,    *1422 
Stokers: 
Economies   of.      By   A.    A.    Potter   and   S.    S. 

Simmering,    371;    Comment,    354 

Mechanical,    Geo.    A.    Kohout    &    Co.,    *840 

Roanoke    (Va.)    Ry.    and    Electric    Co.    tests. 

By   W.    G.    Claytor    and    S.    S.    Williams, 

*375;    Comment,   354 
Storage    Batteries    (See    Batteries) 
Storeroom   bin   and   shelf   construction,    *883 
Storm    damage    in    Northwest,    508 
Storms,    on    Pacific    Coast,    300 
Stoves,    electric    (See    also    Ovens) 
Broiler,    electric,    to    supplement    gas    stoves, 

*384 

Caloric   Co.,    *955 

Campaign  in  Southern  California.     By  S.  M. 

Kennedy,    *1169 
Demonstrating    ranges    on    "prospects"    own 

porch,    383 
Electric    heater    stoves,     Stoneware     Electric 

Stove   Co.,   *672 
Establishing    in    far    West,    *924;    Comment, 

914 
For    table    cooking,    Quick    Electric    Heater 

Co.,    *506 
Great     Western     Power     Co.,     Range     cam- 
paign,   1344 

Hughes    Heating    Co.,    *1489 

Low-priced    range,    Westinghouse    E.    &    M. 

Co.,    *1377 

National    electric    range    campaign,    918 

Open-coil    heating    elements,    Hotpoint    Elec- 
tric   Heating   Co.,   *951 
Portable    range,    Landers,    Frary    &    Clarke, 

•1181 
Range     economy     demonstrated     by     kw.-hr. 

meter,   *157 
Ranges,     lower     prices    to     jobbers     objected 

to,    636 

Ranges,    Rathbone    Sard    &    Co.,    *1062 

Range   sales   booming   at    Boston,    *248 

Range  with  elevated  oven,  Estate  Stove  Co., 

*280 
Range    with    overhead    oven,    Globe    Stove    & 

Range   Co.,   *112 
Range    with    two    ovens,    A.    G.     Electric    & 

Mfg.    Co.,    58 
Sheathed-wire-element    type,    Rathbone    Sard 

&   Co.,   »898 

Six-inch  disk  stove,  Bigelow  Co.,   *952 

Submarine     explosion,     preliminary     investigation 

report,    190 
Substation    (See    also    Central    station) 
-Bus   structures,   design  of.      By   M.    M.   Sam- 
uels,  *142 
Consolidation    Coal    Co.    outdoor    substations. 

By    Richard    Percy    Hines,    *811;    Com- 
ment,   801 
How    an    isolated    plant    was    converted    into 

a   substation.      By   A.   J.    Goldjen,    *1050 
Industrial     plant     substations,     construction, 

operation    features,    costs    and    revenue. 

By  N.   Nesbitt  Teague,  *1353   and   1459; 

Comment,    1337 
Outdoor   high-tension    substations,    equipment 

and  protection.     By  L.   Lindley  Thomp- 
son and  S.  Austen  Stigant,    (D.)    721 
Outdoor     substation,     6000-kva.,     Railway     & 

Industrial    Eng'g    Co.,    *955 

Outdoor   substation    structures,    75 

Outdoor    type,    Middle    West    Utilities    Co., 

•1146 
Outdoor    type,    simplifications    in    design    of. 

By    M.    M.     Samuels,    *865;     Comment, 

857 
Small-town    distribution     problem     solved     in 

Tipton,   Iowa,   *1243 
Steel-tower    outdoor    type,    Delta-Star    Elec. 

Co.,    *114 

Storage-battery  substation,   (D.)    1115 

Transformer     equipment,     Crane     Company, 

1195 
United    Electric    Lt.    &    Power    Co.,    Compact 

a.c.    city    substation,    *313 
Superheaters,    economics    of.       By    A. 

and    S.    S.    Simmering,    371; 

354 
Switches: 
Adapter,      switch-box,       Fancleve 

Co.,    *1186 
Automatic    apparatus,    General    Electric    Co., 

*839 
Automatic   door-type,    Bryant    Elec.    Co.,  *840 


C.    Potter 
Comment, 


Specialty 


Switches:      (Continued) 

Automatic     for     charging     panels,     Haitman 

Electrical  Mfg.   Co.,  *843 

Battery-charging  panels,  ten-circuit,  Cutler- 
Hammer   Mfg.   Co.,   *1183 

Canopy    switch,    Bryant    Electric    Co.,    *1258 

Combination-inclosed    type,    Trumbull    Elec. 

Mfg.    Co.,   *843 

Controller    type,    Cutler-Hammer    Mfg.    Co., 

•I486 

Convenient     adjustable      resistance     scheme. 

By    John    B.    Leake,    *323 

Disconnecting     switch     and     fuse     box     for 

6600-volt  distribution   lines,   *1420 

Door,    switch,    Hart    &    Hegeman    Mfg.    Co., 

^506 

Guard     that     incloses     live     parts     of     field 

switches,  *323 

Hook  handle   for    high-tension   switches.      By 

M.   M.    Samuels,   *1166 

Lamp  bank  arrangement.  By  R.  N.  Lang- 
ley,   *85 

Lamp-bank    boards,    methods    of    varying    on 

two-wire  and  three-phase  circuits.  By 
Prof.   J.    O.   Kammerman,    *1246 

Master     switch     control     circuits     for     large 

residences.      By   Fred   Latzer,   *606 

Oil   type,    (D.)    892 

Oil   type.      By   Bruno   Bauer,    (D.)    *891 

Oil  type,  Wyssling     (D.)    *1058 

Panelboard,    Geo.    Cutter   Co.,   *560 

Protective  system  for  service  circuits,  Met- 
ropolitan  Eng.   Co.,   *1120 

Push-button    and    program    selectors,     Frank 

Adam   Elec.   Co.,   *785 

Push-button     control     system     for     cylinder 

printing  presses,  Kimble  Elec.   Co.,   *561 

Steel     Cabinets,     Columbia    Metal     Box    Co., 

*617 

Time   switch,    Kerwin    Bros.,    *1432 

— —Time  switches,  motor-wound,  Minerallac 
Electric  Co.,  *112 

Switchboard   cable  trenches,   construction   of. 

By   M;    M.    Samuels,   *1478 

Switching  equipment,  concrete  cells  for,  C.  H. 
Sanderson,    *1402 

Switzerland,  National  Exposition,  Berne.  By  F. 
Niethammer,    (D.)    164 

Synchronous  machines,  phase  characteristics  and 
excitation  of.  By  Theo.  Schon,  I, 
*368;    Comment,    354;    II,   *429 

Synchrono-phosphoroseope,     (D.)     *  1 3  7  3 


Tariff  Commission  urged  by   President,   247 
Technical   and  engineering  progress  in  1915,  *18 
Telegraphy: 

Multiple,   *723 

—Multiple.     By   O.   Srnka,    (D.)    275 

-Principles    of    modern     printing    telegraphy. 

By  H.   H.   Harrison,    (D.)    443 
Printing    telegraphy.      By    H.    H.    Harrison, 

(D.)    612 
-Single-phase    traction     and     telegraphy.       By 

Devaux-Charbonnel,    (D.)    1004 
Submarine   cable   rapid   telegraphy.      By   Bela 

Gati,  (D.)    107 
Telephony : 

Birthplace  of  telephone  dedicated,   *731 

Development   in  largest   cities,    399 

Hearing   device,    electric,    Electrical   Hearing 

Appliance    Co.,    *  1 179 
Interference     trouble     solved     by     strain     in- 
sulators.    By  J.  N.  Cadby,   1307 
Microphones   and    microphonic    contacts.     By 

P.  ().  Pederson,   (D.)   *554,   (D.)  611 

Montreal-Vancouver   service,   565 

Ocean    and    intercontinental    telephony.      By 

Bela   Gati,    (D.)    107 

Telephone  cables,   (D.)    724 

Telephone  cables.      By  E.   F.   Petritsch,    (D.) 

*387 
Telephone    "noise,"    causes    and    elimination. 

By  Frank  T.  Coldwell,  *1420 
Vestibule  telephone  set,   Conn.   Telephone  & 

Electric   Co.,   *450 
Vacuum    tubes    for    utilizing   electric    service 

voltage.      Fritz   Schroeter,    (D.)    *330 
Temperature      measurements,      absolute      thermo- 
pile,  (D.)   *945 
Temperature  rule  of  thumb.     By  A.   S.   Sutcliffe, 

497 
Temperature    rule-of-thumb   that   works   only   one 

way.     By   E.   C.   Parham,   216 
Temperature  scale,   (D.)    1316 
Tenney    interests    annual    convention,    356 
Tesla  coils.     By  W.   Morris  Jones,    (D.)    780 
Telsa  coils,  best  primary  capacity  for,   (D.)    501 
Testing     of    household     appliances.       By     IT.     A. 

Cozzens,  Jr.,   *1460 
Testing  installations,  high-tension,  wave  shape  in. 

By  Gustav  Benischke,  (D.)    164 
Testing    set,    alternating-current    type.      Western 

Electro-Mechanical  Co.,   *1009 
Therapeutic    device,    Violet-Ray    outfit,    portable, 

Bleadon-Dunn   Co.,   *59 
Thermo-electricity.     By  A.   E.    Caswell,    (D.)    723 
Thermo-elements,     protected.        By     Arthur     W. 

Gray,    (D.)     *1483 
Thermoelements,   protective  mountings,    1324 
Thermometers,  oxide  resistance.    By  S.  L.  Brown, 

(D.)  331 
Thermopile,  absolute,   (D.)   *945 
Thompson    Sylvanus    P.,    obituary.    *1397;    Com- 
ment,   1393 
Tools: 
Drill    electric,    Standard    Electric    Tool    Co., 

*57;  Wisconsin  Elec.  Co.,  *787 
Hand  pallet,  electric,  Wm.  H.  Dalton  &  Co., 

•615 

•Indicates  illustrated  articles. 


Tools:      (Continued)  . 

Nut-tapping  machine,  motor  driven,  -National 

Machinery    Co.,    *1118 

Splicing  clamp  attachment,   Mathias   Klein  & 

Sons,   *784 

Torch   (blow),  electric  lighter  for,  *660 

Torch,    gasoline,    how    to    avoid    trouble    in 

starting.      By   A.    llearvy,    154 
Torch,   gasoline,   how   to   avoid   trouble   with. 

By  IT.  11.  Kennedy,  *324 
Towers  (See  Transmission  systems  and  overhead 

construction ) 
Trade  Conditions.   (See  also  Business  Conditions, 

Central    Station    Business    and    Foreign 
Trade) 

-Allis-Chalmers  Mfg.   Co.,  sales  in  1915,   1265 

-British   industrial    problems   after    war,    (Dj 

1004 

Carbon  products  selling  well,  680 

Co-operation     of     wire     manufacturers     and 

customers,  456 

Copper   market,    792,    i\27,    1271,    1384,    1497 

Copper  production  in  U.    S.,  o2 

Electric   furnace,  growing  demand,    1441 

Electric  range  business,  '1015 

-Electrical  apparatus,  increase  in  price,  60 

Electrical   goods,   big  demands   for,    1327 

Electrical        manufacturers,        unprecedented 

business  for  1916,  960 
■ — —Fans,  sales  outlook  for   1916,  401 
Fan  selling  campaign,  Western   Electric  Co., 

290 
-Fewer   new  electrical   devices  and  appliances 

placed  on  market,    1072 

Generators,  revival  in  demand  for,  64 

Glassware  manufacturers  busy,  624,  680 

Heating    devices    discount,     1495 

Heating  device  situation,   1441 

High  prices  largely  responsible  for  increased 

exports,   1200 

High-tension  insulators  in  demand,   737 

Higher    prices    for    electrical    materials    and 

labor,  *78;  Comment,  73 
Lighting    standards,   good    1916    season    prom- 
ised,  513 

Manufacturing  costs  increase,  comment,  73 

Motor  sales  increasing,    1014 

Plug  and  receptacle  buying  heavy,    1127 

Poles,  wood,  demand  for,   1016 

Pressed   steel   ornamental   lighting   standards, 

903 

Production  costs  advancing,   849 

Ranges,    electric,    large    business    prophesied 

for   1916,    121 

Sellers'  market,  features  of,  456 

Small  light  plants  in  great  demand,    1071 

Steam    boiler    business    booming,    177 

Steam-turbine   industry   prosperity,   289 

Steel    prices,    peak   reached,    1271 

— —Storage  batteries,  increased  demand   for,  343 

Time   switches,    field    for,    121 

-Transformers,   advance  in   prices,    849 

Transformers,  brisk  demand  for,  233 

Transmission    tower   market,    568 

Vacuum   cleaner  sales  brisk,   1383 

Wire  industry  for  1914 

Transformers   (See  also   Substations) 

Bushings,    use    of    sulphur    in.       By     A.     C. 

Hewitt,   435 
Characteristics.      By    Ad.     Thoinaelen,     (U.) 

610,    (D.)    946 
-Connections    to    balance    load    of    two    banks. 

By  H.   H.   Cox,   *996 

Copper,  losses  in.      By  M.    Vidmar,   (D. )    163 

— —Crane  Co.   equipment,    1195 

Crane   (portable)   for  installing  pole-top  units. 

By  N.  M.  Longbothum,  *1165 
Current    type,     operating    characteristics    of. 

By   Mark  L.    Harned,   *869 
Design.     By  F.  M.  Denton,   (D.)    1114,   (D.) 

1428 
— —Design.     By   F.   Niethammer,    (D.)    778 

Development  in.     By  Philip  Toochio,  20 

Distribution     transformers    used     to     correct 

line  voltage   of  arc  circuit,   *45 
Eddy-current    losses    in    transformer    copper. 

By   M.    Vidmar,    (D.)    218 
For      small      industrial      loads,      installation 

methods,  *1365 
Hauling    12-ton    transformer    filled    with    oil, 

*1363 
High-tension,    radical    change    in    design    and 

construction,   60 
Incorrect    connections    responsible    for    volt- 
age conditions.     By  George   W.  Teffeau. 

Jr.,   *1307 
Indicator     to     show     faulty     arc-light     trans- 
former, *44 
Installing,     safe     method     of.        By     R.      E. 

Thompson,    *1477 
Instrument-type,  standardization  of.    By  Otto 

A.  Knapp,  *92 
Lightning  protection,  N.   E.   L.  A.   report  on, 

1223 

Lightning   protection   for,    1479 

Million-volt  experimental  transformer,  design 

of.     By  Guy   L.   Bayley,   M19 
Mounting,    low    down    vs.    pole    top,    Paul 

Capraro,   *96 
Oil    testing    and    filtering.      By    E.    P.    Peck, 

"1413;    Comment,    1394 
Pole-top    arrangement    for    three    units    with 

connections  to  current  transformers  and 

meters,    *1167 
Portable     outfit     for     photoplay     production. 

Bv    S.    M.    Kennedy,   *1469 

Rack  for  storing  compactly,   *99 

- — —Rating  of,  relation  to  Dayton  peak  load,   1 164 
Ratio    of,    determining.      By    Pestarini,    (D.) 

890 
Simple   rules   for  transformer   operation,   432 
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Development    in    1915.      Bj    Dr.    I  ouia   Hell. 

Disconnecting  switch  .m.l   i..m'  box   fo 
volt   distribution   lines,    *  I  tJO 
Guy-wire    protector,    Specialty     Dei 

—  High-tension  cable  testa,  (D.)  "065 
High  tension   measurements,  symposium  on, 

High  tension  switch  hook  handle.     Hy  M.  M. 

Samuels,    *Uo6 
Idaho    distribution    systems,    duplication    re- 
moved, 678 

Insulating  conductors  on  towers  at  angles  in 

the  lines.     By   ll.   B.  Sweeny,  "601 

Ipswich   (D.    D. )    Light  &   Power  Co.  changes 

from  underground  to   overhead  distribu- 
tion,   231 
Ir.m    wire    lines,   construction   and   operation, 
.    Comment,  802 

Iron    wire    transmission    line    undamaged    by 

sleet,  231 
Line  patrolmen's  signaling  system,  *1094 

Lineman's    safety     hoist.       By     A.     A      Paine, 

Jr.,    *1165 

Live  high  voltage  lines,  methods  for  work- 
ing on.  By  J.  O.  Hardin,  *1346;  Com- 
ment,   1338 

Northwestern    Electric   Co.,    load    dispatching 

by  wireless.     By  L.  T.  Mcrwin,  *41 

Ohio    Light   &    Power    Co.,   line   construction 

and   operating  methods,    *761 

Overhead    lines    and    inductive    interference 

committee   report,  N.    E.    L.   A.,    1224 

Patrolling  lines  by  motor-sled  in  winter,  *717 

Pole-test  stations   for  voltage  surveys,   627 

Pole-top  regulator  installation,  how  unex- 
pected  demand   was  met,   *1101 

Power  transmission  from  Sweden  to  Den- 
mark,   (D.)    1372 

Progress  committee   report,   X.    E.   L.   A.,   1224 

Protection   during  blasting,    1108 

Repairing  transmission  line  in  storm,   "808 

Rocky   Mountain   100,000  volt  wood-pole  line 

construction,  *1167 

Screw    anchor,    W.    X.    Matthews   &    Brother, 

*1009 

— — Sectionalizing  taps  on  heavy  feeder  lines, 
method  of  supporting.  By  G.  H.  Mc- 
Kelway,  *826 

Service   branches   from   high-tension   circuits. 

By    D.    M.    MacLeod    (D.)    1373 

Severing    while   energized,   Method   of,   *1164 

Sleet    conditions,    118 

Solution     of    operating    problems.       By    Dr. 

Louis   Bell,   24 

Structure    for    connecting    underground    and 

overhead   circuits,    *267 

Telephone  interference  trouble  solved.    By  J. 

N.    Cadby,    1307 

Three-wire    trolley     system    for    Springfield, 

Mass.,   119 

Tower    lines,    Mechanical    problems    of,    298 

Tower   steel    resists   land    slides,    286 

Transformer  and  meter  installation  in  Bed- 
ford   (Ind.)    stone  district,   *  1 167 

Value  of  adequate   insulation,    378 

Windsor,    W.    \"a.,    New    plant    Am.    Gas    & 

Elec.    Co.,    24S 

Trap,  steam,  handling  high  rates  of  discharge, 
*434 

Tungsten   lamp   patent   decision,    417 

Tungsten,  production  in  U.   S.  in   1915,  231 

Tunnel  construction,  use  of  central  station  power 
for,   *1358;   comment,    1339 

Turbines,    steam : 

Development  in.     By  Wm.   F.   Durand,  21 

Efficiencv    calculation    by     Mollier    diagram. 

H.   A.   Cozzens,  Jr.,   *93 

Empire    District     Elect.     Co.     8000-kw.    unit, 

*863 

For  N.   Y.  subways,   190 

Installation  features.     Bv  Francis  R.  Weller, 

*110S 

Large,    economy    of,    Comment,    241 

■ Low-pressure  steam  turbines,  advantages.   Bv 

W.    T.    Livingston,    1308 
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St.     I  .mis    companies    to    lay     underground 

w  ii.  s,    7.M 
Se<  permits    duel    ipace    economy, 

'4J7 ;   Comment,  4 id 
Underground      diatribution      systems,      high 

pressure.      By   .1.    R.    Beard,   (D.)    106 
Underwriters'     Lab,  function    of.      By 

W.     II      \l,  nill,    "1144 
I  Inited   Engineei  ing  Societj  i 
— -A.   S.   «      i     ma)    join,  338 
Units   (electrical),   dimensions   of.      By    S.    Ascoli, 

(D.) 
Universal   Engineer,  Comment,  46"5 
I   t.ih    Society    of    Engineers,    election    of    officers, 
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Vacuum    Cleaners: 

"Pneumode."      Bright   Circle   Mfg.   Co.,   "953 

Regina   Co.,   M14 

Stationary,    Spencer    Turbine    Cleaner    Co., 

•1119 
Valuation    (See  also   Rates) 
Cincinnati     Gas     &     Electric     property,     city 

files   brief   on,    751 

Conference  on,  N.    E.   L.   A.,  860 

Counting    cost    of    finding    costs,    Comment, 

521 

Indiana    Utilities,    398 

Los  Angeles  condemnation  hearing,   192 

N.  Y.  City  franchises,  286 

Portland     (Ore.)     Ry.,  ■  Lt.     &    Power    Co., 

1399,    1456 
-Public  Service  Elec.  Co.  New  Jersey,  valua- 
tion  of,   535 

Uniformity  of,  Comment,  801 

Wisconsin   electric   utilities,   raise   of,    174 

Vegetable-paring  Machines,   motor-driven,   Maxim 

Mfg.  Co.,  *1321 
Vehicles,    electric: 

Adaptability,   904 

Battery  exenange  system,  N.  E.  L.  A.     Paper 

by   P.   D.   Wagoner,   1237 

Cost  to  operate  industrial   electric  truck,   775 

Coal  trucks  for  night  delivery,  552 

Delivery    trucks,    large    fleets,    160 

Demonstrating  appliances  with,   1000 

"Dual-power"  automobile,  Woods   Motor   Ve- 
hicle  Co.,   *730 

Economy    of,    956  " 

Electric    system    for    Ford    pars.       Tohn     O. 

Heinze    Co.,    *897 

Exterminating  tree  moths  with,  "1055 

Gasoline-electric    tractors    clean     Xew    York 

streets,   *231 
Greater   garage   service,    X*.    E.    L.    A.    paper. 

By   Harry   Salvat,    1238 
— — Hauling  garbage  with  electric  trucks  at  New 
Industrial    truck    applications,'   X.    E.    L.    A. 

paper.     By   C.   W.    Squires,   jr.,   1238 

In  England,   6 

In     federal     and     municipal     transportation, 

*1237,    *1360 
In  municipal  dock  service  at  Portland,  Ore., 

440 
In    U.    S.    naval   gun    factory,    *1472 

York  City,  *937 

Increase  in  output,  511 

Joint    discussion    on,    by    Chicago    electrical 

societies,    750 
Manufacture,  progress  in,  X.   E.   L.   A.  paper. 

By    F.    E.    Whitney,    1237 

X".    E.   L.   A.    report  on,    1237 

Odorless,    for   delivery   of   foodstuffs,   858 

Operating  records  and  costs,   *1238 

Passenger    cars,    Walker    Vehicle    Co.,    *1434 

Proposals   called   for   by    government    depart- 
ments,   300 

Reid,   Murdock   &■  Co.,,  delivery   service,  *115 

Sales,  General  Vehicle  Co.,   738 

Sprinkling    wagons    converted    into    ash-carts 

during  winter,   *49 

Stability   of   rates   in   favor  of,   578 

Taxicabs    for   Chicago,    1345;    for   New   York 

City,   *61 
Tires    and    vehicle    efficiency,    N.    E.    L.    A. 

paper.      By    S.    V.    Xorton,    1238 

Touring  capacity   demonstrated,    *1173 

Tractors    in    farm    service,    1474 

Trouble     detector     for     automobile     engines, 

Lazarus   Mfg.    Co.,   *56 
Trucks    for    relieving    congestion    at    freight 

terminals,    1449 
Ventilator: 
Directly    connected    electric,    B.    F.    Perkins 

&   Sons,   *337 

*Indicates  illustrated  articles. 
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'  I 
All  mm  i. ,1  electric,  Modern  Laundry  Machine 

(  ,, 

Aim,  i.ii    Mil-    i  ..  ,   '226 

Automat  ii    Electrii    Waaher  Co.,  *7.i0 

•  amp   Hi os.   ,-.    I 

Cl.'ii  iimI.i     Lawn   M  '  I  IK  t 

Ci  |  ital    Mm  in,,'    *  "..    *673 

Home   Specialty    Mfg    Co..    "282 

"Thin"  machine,  window  display  conti 

Twin    type.      fiaag  '955 

Vacuum   type: 

I), i    M.mmI    mi-..    <  .,  .   "225 
Vai  iiiuii    V.  .    *58 

\\  aj  in-    M  fg,    <  ',.,    *336 

\ 

White    Lily    Mfg.    (  o.,    '784 

Washington    Association    of    Electrical    Contrac- 
tors and    Dealers   formed,   472 
Watches,    time    and    motion    study.      Mortimer   J. 
Silberberg,    »393 

Watei      111    tting,    domestic,    electricity    versus    gas. 

Bj    R.    I..    Webb,    '759 
Water-level    signal   system,    Louis   Stern,    *504 
Water  Powers:     ''See  also  Hydroelectric  Develop- 
ments) 

Appropriation     and    condemnation     of    sites, 

right    ot,    1325 

Bill    to  amend    hydroelectric  commission   act, 

752 
ills   sidetracked   in   Congress,    1085 
Canadian    government    asked    to    restrict    ex- 
port   of  power  to   U.  S.,   472 

Conference  under  auspices  of  A.   I.   E.   E.   & 

A.  E.  S.,  804,  *975;  Comment,  969 

Economy     of    using    maximum    stream     flow. 

By   H.    W.    Buck,    #148. 
— — European     nations     encourage     development, 
974 

European   water   powers,    398,    (D.)    835 

Federal   policy,   cardinal   principles  of,   430 

Ferris    Water-Power    Bill    passed    by    House, 

172 

French  water  powers  and  the  war.     By  Max 

Du    Bois,    386 

Lecture   before  members  of  Congress,    191 

Legislation    holds    up    400,000    hp.    plant    at 

Pend  Oreille  River,  Wash.,  565 

Legislation    on,    250 

Mexican   boundary,  plan   to  stabilize  and  de- 
velop  water-power,    735 
Muscle    Shoals    project    on    Tenn.    River,    at- 
tack on,   171 

Myers    bill    sidetracked,    692 

National   Conservation  Congress,    1028;   Com- 
ment,   1025 
N.    E.    L.    A.    discussion    of    federal    water- 
power  bills,    1219 

Niagara   Falls: 

Canadian   protest   regarding  power   utili- 
zation,   1191 
Electrochemical     industries,     symposium 

on,  977 
Hydroelectric     Power     Commission,     bill 

introduced  to   create,   846 
Industrial  development,   1027 
Power   bill,    189 

Power  situation,  471;  Comment,  467 
Ontario    hydroelectric    power    supply,    to    in- 
crease,  454 

Ontario    Power    Co.    delivers    power    in    bulk 

to  Niagara  Falls,  N.  Y.,   228 
— —Oregon,   claims   filed   in,   357,   622 

Ownership   of,   decision   on,    809 

Pinchot   on  water-power  report,   309 

Public  service  corporations  face  investigation, 

301 

Report    showing   control    of,    362;    Comment, 

353,    *302;    Comment,    299 

Russia.     By  P.   Gurewitch  (D.),  330 

Shields  bill,   357,   468,   580,   636 

Situation  in  Washington,   356 

States   win   power   rights,   244 

Statistics    on    large    units,    1453 

Status,    reason    for    stagnation.      By    H.    W. 

Buck,    *1153 

Synopsis   of  proposed  laws   before   Congress, 

1398 

Undeveloped   in   U.    S.,   286 

Washington     Water     Power     case     decision, 

1456 

Water-power  commission  probable,  525 

Water-Power         Development         Association 

formed,    524 

Water  Power  Development  Association  urges 

President   to   use   his   influence   in   favor 
of  Shields  bill,   1029 

Yosemite  power  project  hearing,   361 

Water   sterilizer,    electric,    Electric   Water   Steril- 
izer Co.,  *1180 
Water    urn,    electrically   heated,    Liquid   Carbonic 

Co.,   *168 
Waterwheels,   high-head,   tests  by   Georgia   Ry.   & 

Pwr.    Co.,    *82 
Weir    that    discharges    fluid    at    rate    proportional 

to   head,    *673 
Welding  and  heating,  electric   (D.),  612** 
Welding,    electric,    (D.),    443;    (D.),    722 
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Welding,  electric.     By  Julius  Sauer,  (D.),  1254 

Welding  lap  flanges  of  steam  pipes  to  avoid  gas- 
kets and  steam  leakage,   657 

Western  Association  of  Electrical   Inspectors: 

Conventions,    *244,    245 

Officers  elected,  400 

Wire  recommendations  passed,  338 

Western  Conduit  Co.  employees  get  10  per  cent 
.salary   increase,    1072 

Western   Electric  Co. : 

Earnings,   1915,  788 

Western   Society   of  Engineers: 

Annual  dinner,   132 

Westinghouse   Electric   &  Mfg.    Co.: 

Sales  for  year  ended  March  31,  1916,  1261 

Wire  manufacturers  consolidate,    190 

Wires,  wiring  and  conduit: 

Arc-circuit  construction  with  safe  clear- 
ances,  *997 

-Bond   plates   attached   to   cables,   T.   J.    Cope, 

♦113 

Cables,  electric,  three-conductor,   (D.)   *1427; 

Comment,    1394 

Cable    grip    of    cast    bronze.      By     Ira     H. 

Metzger,   *719 

Cables,    high    tension,    with    zinc    conductors. 

By  Leon  Lichtenstein,   (D.)   667 

Cable    joints,    high-tension     construction    of. 

By  Philip  Torchio,   *873;   Comment,  858 

Cables,   lead.      By   Paul   Humann,    (D.)    611 

— — Cable,  lead  covered  effect  of  high  tempera- 
ture  on.      Prof.   J.   O.    Kammerman,   941 

Cable     sheaths,     minimizing     electrolysis     of, 

*769,   884 

Cable  sheath  piled  up  at  edge  of  duct  owing 

to  expansion  and  contraction.  By  R.  A. 
Paine,  Jr.,  *212 

Cable,  telephone,  replacing  at  a  profit,   1412 

Cable  tests,  high  tension,   (D.)   *665 

Cable  trouble  prevented  by  fireproofing,  1439 

Code,  important  change  in,  285 

Cold-storage    warehouse.       By    F.    C.    Taylor, 

*938 

Concentric   wiring  devices   for  installation   in 

existing  buildings,   *557 

Concentric  wiring   (See  Concentric  wiring) 


Wires,   wiring  and   conduit:    (Continued) 

Conductors,  calculating  size  of.      By  W.   D. 

Peaslee,    *644 
Conductors,    pyroelectric.       By    C.    P.    Stein- 

metz,    (D.)    *1315 
Conductors,   strap,   calculation   of   skin    effect 

in.      By   H.   B.   Dwight,   *593;    Comment, 

579 

Conduit  fittings,  Chas.   G.  Robin,  *562 

Cut-out  cabinet,  thiefless,   *664 

Dielectric    losses    in    cables.      By    M.    Iloech- 

staedter,    (D.)   387 

Flexible-conduit  patent  suit   decision,   675 

Gage,    cable-rating,    Simplex    Conduits,    Ltd., 

*1180 
Grounding   bathroom    fixtures    unsatisfactory, 

1312 

Identification   system   for   feeders,   988 

Insulated  wire,  A.  A.  Wire  Co.,  *673 

Iron    wire,    alternating-current    resistance    of. 

By  W.   Peukert,   (D.)    1316 
Lamp    bank    loads    on    two-wire    and    three- 
phase  circuits,   methods   of  varying.      By 

Chester    H.     Keagle,    1480 

Metal-molding  fittings,  Edwards  &  Co.,  *842 

Method    for    placing    wires    in    flush-switch 

boxes,    *1309 
Reducing  size   of  service  wires  saves  a  com- 
pany $6,000  per  year,   1477 
Sector  cable  permits  economy   in  duct  space, 

*427;   Comment,  410 
— —Service  entrance  caps,  Jas.  C.  Phelps,  *561 

Single   braid   wire   allowed   in  Atlanta,   230 

Solderless      conductor      joint.         By      Emile 

Piepel,  *379 
Street    lighting    cable    installation    in    Boston, 

cost   of,    1165 
Submarine    cables    laid    across    Golden    Gate 

by  Pacific  Gas  &  Electric  Co.,  85,  *S32; 

Comment,   521 
Underground  cables,  testing  with  direct  cur- 
rent,   (D.)    722 
Variation     of     alternating-current     resistance 

of  iron  wires  with  temperature.     By  W. 

Peukert,    (D.)    53 
Wall  outlets  for  home  convenient,  *492 


Wire,,   wiring   and   conduit:    (Continued) 

Wires,   electric,   increasing  demand   tor,   <284 

Wires  (rubber-covered),  revisions  in  stand- 
ards,  792  r  „.         , 

Wiring    arrangements    for    controlling    lamps 

from  two,  three  or  more  positions,     211 

Wiring     committee     report,     N.     E.     L.     A., 

*1231  „  .      , 

Wiring,   concentric    (See   Concentric   wiring) 

Wiring  devices.  Advance  Electric  Co.,     1257 

Wiring  a  library  for  electric  lantern  pro- 
jectors, *103 

Zinc  used  in  Germany  for  conductors  during 

war,  984;  Comment,  969 

Zinc  wire,   (D.)   611 

"Wire-Your-Home-Month"  Campaign  (bee  also 
House    Wiring)  , 

"Book  of  rules"  as  interest  stimulator,  Elk- 
hart, Ind.,  887 

Brooklyn  Edison  lands  800  new  houses,  1172 

Comment,  689,  693 

Commonwealth  Edison  prize  offer  for  house- 
wiring   contracts,    1476 

Enlisting  the  drug  store,  661 

How  Dayton,  Ohio,  won  out,  *1310 

N.  E.  L.  A.  booklet,  *605 

Plans,  311;   Comment,  297 

Premium  appliance  offers  at  Columbus,  Ohio, 

*885 

Results,  860 

Results  at  Waycross,  Ga.,   1368 

Success  of,  *750 

Success  of  co-operative  movement,  *750 

Wisconsin    Electrical    Association: 

Annual  convention,  623,  *695 

Woodbury,  C.  J.  H.,  National  Fire  Protection 
Association  pass  resolutions  on  death, 
810 

Workmen's   Compensation   law: 

Kentucky  legislature  passes  bill,   678 
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On  the  Threshold  of  1916 


IN  keeping  with  the  season  when  every  branch  of  the 
industry  is  perfecting  plans  for  the  activities  of 
1916,  the  Electrical  World  presents  its  annual  re- 
view for  the  year  just  passed  as  a  basis  for  the  plans 
of  the  new  year.  The  year  1915  may  be  conceived 
broadly  as  an  inventory-taking  period  on  a  tremendous 
scale  throughout  the  industry.  Attention  was  given  not 
so  much  to  expansion  and  extension  as  to  the  more  in- 
tensive development  of  the  resources  in  finance,  in  ap- 
plied engineering  and  in  manufacturing. 

The  industry  is  entering  a  period  of  very  great  ac- 
tivity, reflected  for  the  last  three  or  four  months  in 
several  branches  but  now  being  felt  throughout  the 
field.  Because  of  these  conditions  it  is  believed  that  in- 
dividual readers,  whether  engineers,  business  execu- 
tives or  other  men  of  the  industry,  will  find  the  articles 
in  these  pages  particularly  interesting  and  stimulating. 

Naturally  the  great  war  is  reflected  by  the  authors  of 
the  financial,  commercial  and  engineering  reviews.  The 
United  States  is  taking  a  new  place  among  the  nations, 
and,  as  Charles  A.  Stone  points  out  in  his  article,  this 
means  new  responsibilities  for  the  country  and  partic- 
ularly for  the  electrical  industry.  How  these  tendencies 
in  foreign  trade  may  affect  the  individual  business  is 
emphasized  by  Maurice  Coster.  In  the  field  of  engi- 
neering the  war  has  given  the  engineer  a  new  concep- 
tion of  his  personal  responsibilities,  as  indicated  by 
Frank  J.  Sprague.  There  is  no  doubt  that  the  Naval 
Consulting  Board  inaugurates  a  movement  for  the  rec- 
ognition of  the  engineer's  contribution  to  society  which 
will  be  manifest  not  only  in  the  coming  year  but  for 
many  years  thereafter. 

T.  C.  Martin's  statistical  discussion  on  the  year's 
business  calls  particular  attention  to  the  general  condi- 
tions. A  very  practical  consideration  in  the  year's  plans 
is  the  cost  of  doing  business.  Edward  N.  Hurley  adds 
a  note  of  governmental  suggestion  to  this  consideration. 
Another  internal  subject  of  most  practical  significance 
is  the  crystallization  of  principles  in  commission  regu- 
lation of  public  utilities,  and  William  J.  Hagenah  pre- 
sents the  developments  of  the  year  in  a  way  that  ana- 
lyzes the  tendencies  of  the  times. 

IN  the  field  of  applied  science  our  reviews  are  contrib- 
uted by  engineers  notably  qualified  to  discuss  the 
subjects  treated.  They  touch  the  special  achieve- 
ments of  the  year  in  radio  communication,  the  super- 
conduction of  metals,  and  investigation  of  crystalline 
atomic  structures.  The  developments  in  the  design  and 
construction   of  power-station   equipment  present  cer- 


tain features,  particularly  in  the  direction  of  mechani- 
cal design,  and  the  year  has  been  marked  by  the  in- 
stallation of  very  large  generating  units  and  trans- 
formers. In  the  power-generation  field  larger  units, 
high  steam  pressures  and  greater  output  per  square 
foot  of  heating  surface  in  boilers  should  be  noted.  In 
the  transmission  of  electric  energy  no  unusual  tenden- 
cies are  marked. 

Out  of  the  war  has  arisen  a  popular  impression  of 
American  electrochemistry  which  is  erroneous.  As  is 
pointed  out  in  our  review,  economic  conditions  control 
the  commercial  development  of  our  chemical  industries 
and  the  American  chemist  has  done  and  is  now  doing 
his  duty. 

In  illumination  the  wonderful  Panama-Pacific  Inter- 
national Exposition  called  attention  once  more  to  the 
striking  possibilities  of  electric  lighting,  and  follow- 
ing the  beautiful  exhibition  of  flood-lighting  there  has 
been  a  very  decided  trend  toward  this  spectacular  ap- 
plication. In  the  more  utilitarian  developments  we  are 
moving  steadily  in  the  direction  of  better  and  more 
lighting  because  of  the  relatively  high  efficiency  of  our 
present  light  sources.  Both  domestic  and  industrial 
electric  heating  have  had  a  new  impetus.  This  branch 
for  the  coming  year  calls  for  investigations  both  in  ap- 
plied engineering  and  commercial  rate  problems. 

CONSTRUCTIVE  suggestions  for  association  activ- 
ities in  the  year  to  come  and  a  general  attitude  of 
optimism  are  expressed  in  the  articles  contributed  by 
the  executives  of  the  associations  and  societies.  No 
industry  has  within  it  a  better  basis  for  co-operative 
and  concerted  effort  than  ours.  It  is  generally  con- 
ceded, however,  that  there  is  some  duplication  of  effort 
which  should  be  avoided  and  that  the  opportunity  ex- 
ists for  combining  under  some  plan  by  which  all  groups 
may  present  a  united  front.  Steps  have  been  taken  in 
this  direction,  and  it  is  anticipated  that  the  year  to 
come  will  see  other  developments  in  a  more  definite  co- 
operation, if  not  closer  amalgamation  of  local  and  na- 
tional associations  and  societies. 

In  the  large  future  of  this  country  the  electrical  in- 
dustry is  destined  to  occupy  a  leading  and  honored  place. 
The  great  opportunities  which  are  within  its  grasp  call 
for  business  planning  of  a  high  order,  for  technical  and 
scientific  mobilization  of  resources,  for  constructive 
statesmanship  both  in  the  centers  of  finance  and  the 
legislative  halls  of  the  country,  and  for  a  patriotic  de- 
termined co-operation  which  shall  surpass  any  ever 
before  known. 
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Season  Peak  Load  of  New  York  Systems  Reaches  Record  Total  of  242,166  Kw. 
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of  the  city's  business  district 
when  office  lamps  are  lighted 
a  Iter  carls    nightfall. 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


Pan-American  Scientific  Congress 

The  second  Pan-American  Scientific  Congress  con- 
vened in  Washington,  D.  C,  Dec.  27  and  will  remain  in 
session  to  Jan.  8.  Three  general  sessions  have  been  pro- 
vided for,  one  of  which  took  place  on  Dec.  27.  The  sec- 
ond will  take  place  on  Jan.  1  and  the  third  on  Jan.  8. 
The  sessions  of  the  other  days  will  be  devoted  to  the 
sections  and  sub-sections.  All  sessions  of  the  congress 
are  held  in  the  Memorial  Continental  Hall. 

The  first  Pan-American  Scientific  Congress  was  held 
in  Santiago,  Chile,  1908.  When  it  adjourned  it  voted 
unanimously  to  hold  the  second  congress  in  Washing- 
ton. There  are  in  attendance  approximately  100  official 
delegates  from  the  twenty-one  American  republics  and 
sixty  by  special  invitation  or  representing  societies,  uni- 
versities, etc.  Aside  from  these  official  representatives 
there  are  also  in  attendance  approximately  1000  unoffi- 
cial delegates  and  members. 

At  the  first  general  session  the  speakers  in  their  ad- 
dresses referred  only  incidentally  to  science.  Pan- 
Americanism  was  their  theme,  and  following  the  lead  of 
Secretary  of  State  Lansing,  who  greeted  the  congress  in 
his  official  capacity,  representatives  from  the  Southern 
republics  asserted  that  the  Americas  were  united  for 
progress  and  would,  if  occasion  came,  be  united  political- 
ly for  defense.  Vice-president  Marshall  welcomed  the 
delegates  on  behalf  of  this  government  in  place  of 
President  Wilson. 

The  government  has  planned  to  give  the  gathering  as 
official  a  setting  as  possible.  While  the  congress  itself 
is  largely  unofficial  and  ten  other  private  associations 
are  meeting  in  conjunction  with  its  sessions,  nearly  all 


of  the  chairmen  of  the  technical  sections  into  which  the 
general  congress  resolved  itself  are  officials  of  technical 
bureaus  in  the  Departments  of  War,  Navy  and  Agri- 
culture and  other  departments.  The  objects  of  the  con- 
gress were  well  epitomized  by  Secretary  Lansing  in  his 
address,  in  which  he  said:  "Commerce  and  industry, 
science  and  art,  public  and  private  law,  government  and 
education,  all  those  great  fields  which  invite  the  intel- 
lectual thought  of  man  fall  within  the  province  of  the 
deliberations  of  this  congress.  In  the  exchange  of 
ideas,  in  comparison  of  experiences,  we  shall  come  to 
know  one  another  and  to  carry  to  the  nations  which  we 
represent  a  better  and  truer  knowledge  of  our  neigh- 
bors than  we  have  had  in  the  past.  I  believe  that  from 
that  wider  knowledge  a  mutual  esteem  and  trust  will 
spring  which  will  unite  these  republics  more  closely  po- 
litically, commercially  and  intellectually  and  give  to  the 
Pan-American  spirit  an  impulse  and  power  which  it  has 
never  known  before." 

Section  V  of  the  congress,  which  is  devoted  to  engi- 
neering, is  presided  over  by  Brig. -Gen.  W.  H.  Bixby. 
J.  B.  Whitehead  is  chairman  of  Sub-section  3,  which  is 
devoted  to  electrical  engineering.  The  official  represen- 
tatives of  the  American  Institute  of  Electrical  Engi- 
neers are  J.  B.  Whitehead,  J.  H.  Finney,  F.  L.  Hutchin- 
son and  Percy  H.  Thomas.  The  complete  list  of  papers 
scheduled  for  presentation  before  the  electrical  sub-sec- 
tion is  as  follows: 

Dec.  29 — "Electrochemical  Industries,"  by  G.  A. 
Roush;  "Present  Status  of  Water-Power,"  by  H.  W. 
Buck;  "Industrial  Applications  of  Electricity,"  by 
Philip  Torchio;  "Hydroelectric  Utilization  at  Niagara 
and  Elsewhere,"  by  Maurice  Deutsch. 
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Jan.  3 — "Electric  Power  Transmission  and  Distribu- 
tion Systems,"  by  Percy  H.  Thomas;  "Aluminum  Con- 
ductors for  Electric  Transmission  Lines,"  by  Theodore 
Varney;  "Underground  Cables,"  by  H.  W.  Fisher; 
"Electrification  of  Transportation  Lines,"  by  N.  W. 
Storer. 

Jan.  4 — -"Recent  Telegraph  and  Telephone  Develop- 
ment," by  F.  B.  Jewett;  "Electrical  Codes  and  Stand- 
ards," by  Edward  B.  Rosa. 

On  Tuesday  evening,  Jan.  4,  there  will  be  a  reception 
by  the  trustees  of  the  Carnegie  Institution.  On  Thurs- 
day evening,  Jan.  6,  there  will  be  an  address  by  the 
President  of  the  United  States,  and  on  Friday  evening 
he  will  give  a  reception  at  the  White  House. 


Decision  in  Refillable-Fuse  Controversy 

Report  of  the  Bureau  of  Standards  in  the  Case  of  the  Economy 
Fuse  8c  Manufacturing  Company  Versus  the  Underwriters' 
Laboratories,  Inc.,  Etc.,  Concerning  the  Fire  and  Acci- 
dent Hazard  of  the  Economy  Refillable  Fuse 

There  exists  a  permanent  arrangement  between  the 
Underwriters'  Laboratories,  Inc.,  of  Chicago,  111.,  and 
the  Bureau  of  Standards  whereby  in  the  event  of  dis- 
pute between  the  Underwriters'  Laboratories  and  the 
manufacturer  of  any  device  submitted  to  them  for  ap- 
proval the  dispute  may,  with  the  consent  of  both  parties, 
be  submitted  to  the  Bureau  of  Standards  for  decision. 

In  accordance  with  this  arrangement,  the  Underwrit- 
ers' Laboratories  and  the  Economy  Fuse  &  Manufactur- 
ing Company  of  Chicago,  111.,  jointly  appealed,  under 
date  of  May  17,  1915,  to  the  Bureau  of  Standards  for 
decision  on  the  following  question: 

"Has  it  been  shown  that  the  use  of  the  fuses  manu- 
factured by  the  Economy  Fuse  &  Manufacturing  Com- 
pany results  in  no  greater  fire  or  accident  hazard  than 
the  use  of  other  cartridge  inclosed  fuses  at  present  listed 
as  standard  by  Underwriters'  Laboratories,  Inc.?" 

It  was  originally  agreed  that  all  of  the  evidence  in 
the  case  must  be  presented  not  later  than  July  23,  1915 
— fifteen  days  after  the  formal  hearing  held  at  the  bu- 
reau on  July  8.  This  date  was  later  changed  to  Oct.  15, 
at  the  formal  request  of  the  manufacturers  of  approved 
fuses,  in  order  that  they  might  have  more  opportunity 
to  secure  and  present  to  the  Bureau  of  Standards  addi- 
tional evidence  bearing  on  the  case. 

At  the  outset  of  the  investigation  of  this  question  a 
considerable  amount  of  evidence  was  submitted  to  the 
bureau  by  both  the  Underwriters'  Laboratories  and  the 
Economy  Fuse  &  Manufacturing  Company.  On  July  8, 
1915,  a  public  hearing  was  held  at  the  offices  of  the 
Bureau  of  Standards,  when  evidence  and  arguments 
were  presented  by  representatives  of  the  Underwriters' 
Laboratories,  the  Economy  Fuse  &  Manufacturing  Com- 
pany, and  by  a  number  of  companies  manufacturing 
standard  inclosed  fuses. 

In  addition  to  the  evidence  presented  at  the  hearing, 
the  Bureau  of  Standards  made  many  tests  of  fuses, 
some  in  its  own  laboratories  and  others  at  large  power 
plants  in  other  cities.  A  majority  of  these  tests  were 
made  in  accordance  with  the  specifications  of  the  Un- 
derwriters' Laboratories,  but  a  considerable  number 
were  made  under  other  conditions  prescribed  by  the 
bureau  or  suggested  by  fuse  manufacturers. 

The  chief  objects  of  these  tests  were  to  determine  the 
relative  performance  on  heavy  overloads  of  new  and 
refilled  Economy  fuses  and  standard  inclosed  cartridge 
fuses  as  supplied  by  manufacturers  or  by  jobbers,  and 
further  to  determine  to  what  extent  the  performance  of 
such  fuses  might  be  deleteriously  affected  by  protracted 
service  under  normal  conditions  in  customers'  cut-outs. 


A  great  deal  of  attention  has  also  been  given  to  the 
question  of  the  actual  use  of  Economy  and  of  approved 
fuses,  and  the  experience  of  a  great  many  users  of 
fuses  was  obtained  by  correspondence  and  by  inspectors 
of  the  Bureau  of  Standards,  who  personally  visited  a 
great  many  installations  where  fuses  of  approved  makes 
as  well  as  fuses  of  the  Economy  company  were  in  use. 
Special  attention  was  given  to  the  possibilities  of  the 
dangerous  misuse  and  the  extent  of  observed  misuse 
both  of  Economy  fuses  and  of  approved  types  of  in- 
closed cartridge  fuses. 

The  question  was  carefully  considered  in  its  various 
aspects  by  a  committee  of  technical  experts  of  the  Bu- 
reau of  Standards  and  has  been  decided  on  the  technical 
questions  at  issue. 

The  report  of  the  bureau  gives  first,  in  about  twenty- 
five  typewritten  pages,  a  summary  of  the  evidence  sub- 
mitted and  the  investigation  made  by  the  bureau.  This 
is  followed  by  a  brief  statement  of  the  conclusion  and 
finding,  as  follows: 

Conclusion 

"It  appears  from  the  foregoing  resume  of  the  bureau's 
investigation  that  the  Economy  fuse,  when  new  and 
properly  filled  or  refilled,  operates  satisfactorily  under 
the  most  common  working  conditions  of  overload  and 
moderate  short-circuits  when  in  circuits  with  low  in- 
ductance, and  possesses  some  marked  advantages  over 
the  approved  fuses  with  which  it  has  been  compared. 
This  fuse  is,  however,  distinctly  inferior  to  most  of 
these  approved  fuses  under  severe  short-circuit  condi- 
tions. It  has  not  yet  been  established  that  it  will  not 
introduce  hazards  peculiar  to  refillable  fuses,  owing  to 
deterioration  from  repeated  blowing  of  the  fuse  ele- 
ments in  the  same  casing  and  possibly  from  long-con- 
tinued subjection  of  the  fuse  to  the  working  current. 
The  approval  of  the  present  type  of  Economy  fuse  for 
unrestricted  use  would  therefore  result  in  a  lowering  of 
the  standard  of  fuse  performance  under  severe  test  con- 
ditions, and  might  introduce  hazards  in  actual  use  the 
importance  of  which  it  is  difficult  to  estimate  at  this 
time.  The  experience  with  the  present  type  has  not  yet 
been  sufficient  to  determine  whether  the  total  hazard  is 
greater  or  less  than  it  is  with  approved  fuses  as  they 
are  actually  used  in  practice.  The  investigation  there- 
fore leads  to  the  following  finding: 

Finding 

"It  has  not  been  shown  that  the  use  of  the  fuses  man- 
ufactured by  the  Economy  Fuse  &  Manufacturing  Com- 
pany will  result  in  no  greater  fire  or  accident  hazard 
than  the  use  of  inclosed  Underwriters'  Laboratories, 
Inc. 

"On  the  other  hand,  the  evidence  in  the  case  does  not 
show  that  the  use  of  Economy  fuses  has  on  the  whole 
resulted  in  any  greater  fire  or  accident  hazard  than  is 
involved  in  the  use  of  standard  inclosed  cartridge  fuses. 

"In  comparison  with  fuses  listed  as  standard  by  Un- 
derwriters' Laboratories,  the  fuses  at  present  manu- 
factured by  the  Economy  Fuse  &  Manufacturing  Com- 
pany have  been  shown  to  possess  certain  features  which 
tend  to  increase  the  hazards  involved  in  the  use  of 
fuses  and  other  features  which  tend  to  reduce  such 
hazards.  The  relative  importance  of  these  features  can 
be  determined  only  by  extended  experience  under  work- 
ing conditions. 

"It  is  therefore  recommended  that  Economy  fuses  be 
not  approved  at  present  for  general  use  on  the  same 
basis  as  fuses  now  listed  as  standard  by  the  Under- 
writers' Laboratories,  Inc.,  but  that  a  continuation  and 
extension  of  their  use  be  permitted  by  municipal  and 
underwriters'  inspection  departments  under  conditions 
where  their  performance  can  be  observed  by  each  in- 


E  I.  ECT  RICAL    W  0  R  L  D 


Vol.  07,  No.   1 


I  ion  department  until  sufficient  axperlea  ding 

tiuir  performance  under  service  condition!  can  be  ob 
taiiini  to  justify  en  unqualified  approval  or  refusal  to 
sppro\  e." 

The  evidence  on  which  the  foregoing  decision  eras 
reached  la  reported  and  discussed  In  the  eighl  sections 
of  the  report,  which  together  occupy  about  526  type 
written  pages,  it  is  expected  thai  the  use  of  the  Econ- 
omy fuses  will  lie  sanctioned  by  municipal  and  under 
writers'  Inspection  departments  under  such  conditions 
as  to  answer  definitely  i>y  experience  some  of  tin'  q 

tiona   On   Which    further   information    is   needed,  so  that 

an  unqualified  approval  or  disapproval  may  be  given  in 
the  near  future. 


Snowstorm  Ties  Up  Middle    West 

A  heav\  snowstorm  swept  up  from  the  South  on 
Wednesday  through  parts  of  the  Middle  West  and  over 

Pennsylvania,  western  New  York  and  the  lake  region. 
The  worst  effects  of  the  storm,  according  to  the  Weather 
Bureau  at  Chicago,  were  felt  in  Ohio  and  Kentucky, 
Where  the  snow,  borne  along  by  a  gale,  blocked  all  traffic 
and  brought  down  large  numbers  of  wires. 

Cleveland  experienced  the  worst  storm  in  two  years. 
The  sleet  which  preceded  the  snowstorm  did  consider- 
able damage  to  telephone,  telegraph  and  transmission 
systems.  Officials  of  the  telephone  and  telegraph  sys- 
tems report  more  wires  down  than  has  been  the  case  for 
many  years. 

At  Indianapolis,  Ind.,  the  rain,  sleet  and  snow,  ac- 
companied by  the  high  wind,  brought  down  wires  and 
poles  throughout  the  city  and  suburbs. 

Reports  from  western  Kentucky  and  adjacent  parts  of 
Ohio  told  of  much  damage  by  high  wind  and  sleet,  espe- 
cially in  breaking  wires  and  telephone  and  telegraph 
poles. 

Messages  from  Chicago  stated  that  the  city  had  es- 
caped the  storm  and  that  the  sun  was  shining  brightly 
all  day. 

A  blinding  snowstorm  swept  over  the  lake  region, 
covering  western  New  York  with  a  blanket  of  snow 
from  10  in.  to  12  in.  deep  on  the  level.  High  winds, 
however,  piled  the  snow  in  drifts  from  5  ft.  to  7  ft.  deep, 
blocking  traffic  and  threatening,  according  to  last  re- 
ports, to  tie  up  railroad,  telegraph,  telephone  and  trans- 
mission facilities. 

All  traffic  was  held  up  in  Buffalo,  where  over  a  foot 
of  snow  fell.  Twenty  inches  of  snow  fell  in  Troy,  and 
over  three  and  a  half  feet  lay  on  the  ground  in  outlying 
districts.  The  fury  of  the  storm  was  so  great  in  Roch- 
ester that  it  was  feared  the  city  would  be  isolated  from 
the  world.  Considerable  snow  fell  at  Gloversville,  and  at 
Interlaken  the  storm  was  said  to  be  the  worst  since  1910. 

Throughout  Pennsylvania  both  light  and  telephone 
wires  are  down. 

For  40  miles  between  Christiania  and  Atolen  it  was 
reported  that  almost  every  pole  was  down  or  leaning 
dangerously.  For  8  miles  between  Atolen  and  Gap  not 
a  pole  was  left  standing.  All  poles  on  the  north  side 
of  the  Harrisburg  yards  went  down,  and  those  on  the 
south  side  were  not  considered  safe. 

Heavy  drafts  of  men  and  materials  were  sent  east 
from  Pittsburgh  to  repair  miles  and  miles  of-  telegraph 
lines  carried  down  by  the  storm.  The  Bell  Telephone 
Company  has  a  special  train  with  linemen  and  engi- 
neers working  between  Pittsburgh  and  Philadelphia, 
and  the  Pennsylvania  Railroad  has  added  all  available 
men  to  the  repair  service. 

The  German  radio  station  at  Sayville,  L.  I.,  now  oper- 
ated by  United  States  naval  operators,  was  out  of  com- 
mission on  account  of  the  Atlantic  Coast  storm.  Secre- 
tary Daniels  of  the  Navy  Department,  which  is  intrusted 


by  executive  order  <>i  President  Wilson  with  the  oper- 
ation of  the  station,  was  notified  late  tin  afternoon  by 
the    naval    Officers   on   duty    at    Sayville   that    the   station 

(mi  of  commission  temporarily  and  could  neither 
end  nor  receive  messages  from  Germany.    The  report 

made  1"  .Mr.  Daniels  stated  that  heavy  sleet  and  high 
winds  had  brOUghl  down  the  antennas  through  which 
messages  are  sent  and  received.  The  naval  officers  will 
endeavor  to  restore  the  use  of  the  station  promptly. 

The  storm  in  the  main  caused  but  little  damage  in 
New  York  City  and  vicinity.  A  rain,  accompanied  by 
a  heavy  wind,  and  an  occasional  Hurry  of  snow  were  the 
only  inclemencies  in  the  weather.  Sleet  formed  in  the 
morning  but  not  in  sufficient  quantities  to  cause  any 
widespread  prostration  of  wires  and  poles. 


Rapid  Spread  of  the  Community  Christmas- 
Tree  Custom 

Begun  in  a  small  way  only  a  few  years  ago,  the  "com- 
munity Christmas"  tree  custom  has  spread  until  during 
the  present  holidays  cities  and  towns  in  all  parts  of  the 
country  have  been  holding  neighborhood  celebrations, 
in  each  of  which  an  electrically  lighted  outdoor  tree  was 
the  central  feature. 

In  Greater  New  York,  for  example,  there  were  nearly 
a  dozen  such  local  celebrations  in  different  sectons  of  the 


COMMUNITY     CHRISTMAS     TREE     AND     PAVILION     IN     MADISON 
SQUARE,   NEW  YORK   CITY 

city.  In  several  instances  impressive  services,  with 
singing  by  choirs  and  by  the  assembled  spectators, 
marked  the  lighting  of  the  trees  for  the  first  time  on 
Christmas  Eve.  This  song  service,  repeated  at  inter- 
vals during  the  evening  and  later  during  Christmas 
week,  was  a  feature  of  the  Madison  Square  Park  observ- 
ance^— the  handsomely  illuminated  tree  and  the  pavilion 
erected  for  the  choir  being  shown  in  the  accompanying 
illustration.  Many  suburban  towns  erected  local  com- 
munity Christmas  trees,  and  several  staged  Christmas 
pageants  with  the  aid  of  projector-lantern  illumination. 


Spread  of  Workmen's  Compensation  Laws 

During  the  past  year  eight  commonwealths  enacted 
workmen's  compensation  legislation,  according  to  the 
Bureau  of  Labor  Statistics  of  the  United  States  Depart- 
ment of  Labor. 

Bulletin  No.  185  presents  the  legislation  for  the  years 
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1914  and  1915,  together  with  amendments  to  a  number 
of  earlier  laws,  which  in  some  cases  are  so  extensive  as 
to  necessitate  the  reprinting  of  the  entire  law.  This 
bulletin  is  in  effect  a  supplement  to  Bulletin  No.  126, 
issued  two  years  ago  as  a  complete  compilation  up  to 
that  date  of  existing  legislation  in  this  field. 

The  legislation  of  the  year  1914  included  three  States, 
Kentucky,  Louisiana  and  Maryland.  One  of  these  laws, 
that  of  Kentucky,  was  declared  unconstitutional  before 
it  came  into  operation.  That  of  Maryland  superseded 
an  earlier  statute  reported  as  unworkable.  The  new 
laws  of  1915  cover  eight  States,  Colorado,  Indiana, 
Maine,  Montana,  Oklahoma,  Pennsylvania,  Vermont  and 
Wyoming,  besides  the  Territories  of  Alaska  and  Hawaii. 
The  legislation  of  1914  included  also  a  presidential  order 
providing  a  compensation  system  for  employees  of  the 
Panama  Canal  and  the  Panama  Railroad,  while  that  of 
the  current  year  includes  a  similar  order  extending  the 
federal  compensation  act  of  1908  to  workmen  engaged 
on  or  about  the  government  railway  in  Alaska.  With 
the  legislation  of  these  two  years,  thirty-one  States  and 
the  Territories  of  Alaska  and  Hawaii  now  have  compen- 
sation laws.  A  federal  statute  covers  also  about  one- 
fourth  of  the  civilian  employees  of  the  United  States. 
All  of  this  legislation  has  been  enacted  since  1908,  and 
practically  all  of  the  existing  legislation  in  the  States 
since  1910. 

Of  the  new  laws  of  1914  and  1915,  one,  that  of  Wyo- 
ming, must  be  classed  as  a  compulsory  insurance  law, 
while  those  of  Maryland  and  Oklahoma  are  compulsory 
compensation  laws.  In  the  other  States,  eight  in  num- 
ber, the  law  permits  the  employer  to  elect  or  reject  the 
compensation  act.  In  case  he  rejects  it,  however,  he  is 
deprived  of  the  customary  defenses  under  the  liability 
laws. 


Ordnance  Chief  Advocates  Electric  Plant  for 
Nitrogen  Manufacture 

Extraction  of  nitrogen  from  the  air  for  use  in  the 
manufacture  of  gunpowder  and  high  explosives  for  the 
United  States  Army  and  Navy  is  advocated  by  Brig.- 
Gen.  William  M.  Crozier,  chief  of  ordnance  of  the  army, 
in  his  annual  report.  General  Crozier,  who  is  the  rank- 
ing expert  on  ordnance  and  explosives  in  the  army  and 
who  has  an  international  reputation  in  that  respect,  is 
anxious  that  the  United  States  should  do  what  Germany 
is  now  doing — make  nitric  acid  by  electrical  processes 
which  extract  nitrogen  from  the  air,  and  utilize  this  acid 
in  the  manufacture  of  explosives. 

General  Crozier  recommends  that  if  means  cannot  be 
found  to  promote  the  extraction  of  nitrogen  from  the 
air  through  private  enterprise,  the  government  estab- 
lish factories,  using  cheap  water-power  now  going  to 
waste.  He  said:  "There  are  in  successful  operation  in 
Europe,  in  several  countries,  plants  for  the  fixation  of 
atmospheric  nitrogen,  rendering  it  available  for  use  in 
the  manufacture  of  nitric  acid.  These  plants  require  for 
their  manufacturing  processes  electrical  energy  in  large 
amount. 

"In  order  that  they  may  be  commercially  successful 
the  electricity  must  be  very  cheaply  obtained,  and  it  is 
generally  thus  cheaply  obtained  by  the  employment  of 
water-power.  In  this  country  the  expense  of  the  em- 
ployment of  steam-generated  electrical  energy  would 
not,  in  my  opinion,  be  such  as  to  render  this  method 
prohibitive  for  such  an  amount  as  would  be  required  for 
the  manufacture  of  nitric  acid  for  gunpowder  and  other 
military  explosives. 

"I  believe  that  a  steam  plant  could  be  established 
which  would  contribute  effectively  to  the  supply  of  the 
nitric  acid  that  would  be  needed   in  the  manufacture 


of  powder  for  the  current  prosecution  of  a  considerable 
war;  but  the  expense,  while  not  prohibitive,  would  still 
be  such  that  this  kind  of  plant  could  probably  not  main- 
tain itself  commercially  in  ordinary  times  as  against 
the  production  of  nitric  acid  from  imported  nitrates, 
and  the  plant  would  probably  be  unused  during  peace. 

"Such  a  solution  of  the  problem  would  be  advisable 
if  no  better  solution  could  be  found,  but  the  possibility 
of  a  better  solution  is  apparent.  There  are  in  the  United 
States  various  opportunities,  under  the  control  of  the 
federal  government,  for  the  development  of  great  water- 
power.  Some  of  these,  I  am  informed,  are  such  as  to 
warrant  their  development  for  the  purpose  of  power 
alone,  and  others  would  justify  development  for  power 
in  connection  with  or  as  an  incident  to  the  improvement 
of  navigation.  Estimates  have  been  made  of  the  cost  of 
the  power  which  could  thus  be  made  available  and  have 
shown  it  to  be  such  as  to  permit  the  fixation  of  atmos- 
pheric nitrogen  in  compounds  which  could  be  used  in 
the  manufacture  of  nitric  acid  at  such  prices  as  to  en- 
able water-power  plants  to  maintain  themselves  in  suc- 
cessful competition,  in  the  nitrate  industry,  with  for- 
eign sources  of  supply  of  nitrates. 

"In  view  of  the  right  of  control  of  the  federal  gov- 
ernment of  the  sources  of  water-power,  it  ought  to  be 
possible  to  promote  their  development  by  private  parties 
under  such  conditions  of  consent  that  the  government 
would  be  assured  of  their  utilization  for  military  pur- 
poses, when  needed,  at  a  reasonable  cost;  and  as  the 
great  bulk  of  the  output  of  the  plants  would  be  for  com- 
mercial purposes,  it  would  not  appear  that  the  govern- 
ment should  itself  embark  in  this  development  and 
production." 

Nitrogen  Manufacture  in  Other  Countries 

There  are  two  processes  by  which  nitrogen  may  be 
extracted  from  the  air,  and  both  are  mentioned  by  Gen- 
eral Crozier  in  his  report.  One  is  the  arc  process,  the 
other  the  cyanamide.  In  Norway  the  arc  process  is 
used,  in  Germany  the  cyanamide. 

Even  before  the  war  such  factories  were  in  operation 
in  Europe.  The  cyanamide  plants,  or  lime  nitrogen 
plants,  were  used  in  Germany  in  the  manufacture 
of  fertilizers.  At  the  outbreak  of  the  war  there 
were  three  plants  manufacturing  nitrogen  in  Germany, 
two  in  Norway,  two  in  Sweden,  one  in  France,  one  in 
Switzerland,  two  in  Italy,  one  in  Austria,  one  in  Japan 
and  one  in  Canada.  These  fourteen  plants  had  a  total 
productive  capacity  of  200,000  tons  annually  and  rep- 
resented a  total  investment  of  $30,000,000.  They  had 
$15,000,000  output  annually. 

In  addition  to  the  operations  using  the  cyanamide 
process  when  the  war  began,  there  were  in  Norway  fac- 
tories producing  nitric  acid  and  fertilizers  through  util- 
ization of  hydroelectric  power  with  the  arc  process  to 
the  extent  of  over  200,000  hp.,  with  a  capital  investment 
of  $27,000,000. 

The  figures  given  do  not  take  into  consideration  the 
cyanamide  plants  built  in  Germany  since  the  beginning 
of  the  war. 


Meeting  of  National  Chamber  of  Commerce 

The  fourth  annual  meeting  of  the  Chamber  of  Com- 
merce of  the  United  States  will  be  held  at  the  New 
Willard  Hotel,  Washington,  D.  C,  on  Feb.  8,  9  and  10. 
It  is  expected  that  reports  at  this  meeting  will  deal 
with  the  subjects  of  permanent  tariff  commission,  na- 
tional budget,  labor  exchanges,  Federal  Trade  Commis- 
sion, commercial  arbitration,  rural  credits,  export  and 
import  statistics,  price  maintenance,  and  the  seamen's 
law.  So  far  as  is  practicable,  reports  will  be  printed 
in  advance  and   distributed  to  delegates  so  that  little 
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time  will  be  neceasarj    t<>i   then-  presentation  and  lull 
opportunity   given  for  discussion  and  action. 

Among  tin"  more  importanl  Bubjecti  which  the  cham 
ber  will  be  called  upon  to  consider  arc  national  defense, 
vocational  education,  employment  managers,  and  the 
railroads.  Foreign-trade  problems  will  occupy  at  least 
one  whole  session,  and  under  this  head  there  will  be 
discussed  means  of  protection  against  dumping  after 
the  war  ami  of  safeguarding  new  industries  which  have 
been  started  in  this  country  during  the  war  to  supply 
our  factories  with  products  for  which  this  country 
has  hitherto  been  dependent  on  those  nations  now  in 
arms. 


materially  to  reduce  the  number  of  batteries  nec< 
to  be  kept  on  hand  for  emergency  use  and  thus  ap- 
preciably  to  lower  Invest tnenl  chai 


Safety  Medal  Winners  Announced 

Winners    Of    the    medals    awarded    by    the    American 

Museum  of  Safety  for  meritorious  work  in  promoting 
safety  and  conserving  life  have  just  been  announced  by 
Arthur  Williams,  president  of  the  Museum.  The  Louis 
Livingston  Seaman  medal,  for  progress  and  achieve- 
ment in  the  promotion  of  hygiene  and  the  mitigation 
of  occupational  disease,  is  awarded  to  William  Arm- 
strong Fairburn,  president  of  the  Diamond  Match 
Company.  This  medal  was  awarded  last  year  to  Sur- 
geon-General William  C.  Gorgas,  U.  S.  A. 

The  Scientific  American  medal,  for  the  most  efficient 
9afety  device,  is  awarded  to  Elmer  A,  Sperry  for  his 
gyroscope  compass.  The  Travelers'  Insurance  Com- 
pany's medal  this  year  is  awarded  to  the  Hudson  & 
.Manhattan  Railroad  Company  for  achievement  in  the 
prevention  of  accidents  to  its  own  employees  and  to  the 
public.  The  medals  will  be  presented  to  the  winners 
at  the  annual  dinner  of  the  Museum  at  the  Waldorf- 
Astoria  Hotel  on  Feb.  3. 


The  Electric  Truck  in  England 

Because  the  English  government  has  commandeered 
over  50  per  cent  of  the  vehicles  in  the  nation  it  is 
very  difficult  to  sell  any  kind  of  vehicle  in  England  at 
the  present  time,  let  alone  electric  trucks.  This  was 
a  statement  made  by  E.  W.  Curtis,  Jr.,  at  the  meeting 
of  the  New  York  Section  of  the  Electric  Vehicle  Asso- 
ciation of  America  on  Dec.  28.  Mr.  Curtis  has  just 
returned  to  this  country  from  a  two  years'  residence 
abroad,  where  he  was  manager  of  the  London  office 
of  the  General  Vehicle  Company.  The  speaker  found 
it  difficult  to  sell  trucks  in  England  for  other  reasons 
than  those  cited  above.  No  corporation  can  increase 
its  capital  without  first  asking  the  permission  of  the 
government,  and  this  makes  financing  difficult.  So 
many  of  the  central  stations  are  functions  of  the  local 
government  that  it  is  difficult  to  enlist  any  co-opera- 
tion from  this  source,  and  in  fact  antagonism  is  fre- 
quently shown.  The  natural  conservatism  of  the  peo- 
ple is  a  further  drawback  besides  the  antipathy  of  all 
Englishmen  to  anything  imported.  In  London  it  is 
especially  difficult  to  sell  electric  vehicles  owing  to  the 
different  kinds  of  service  in  all  localities.  -The  city 
is  supplied  from  many  sources,  which  means  that 
there  is  a  wide  number  of  voltages  both  for  alternat- 
ing current  and  direct  current.  The  battery  situation 
is  about  the  same  in  England  as  in  the  United  States, 
all  kinds  being  available.  A  great  many  electric  vehicles 
now  in  use  in  England  are  of  German  make. 

The  other  speaker  at  this  meeting  was  S.  C.  Harris 
of  the  New  York  Edison  Company,  who  presented  a 
paper  on  standardizing  of  battery  compartments.  By 
making  minor  changes  in  the  battery  compartments  of 
the  company's  fleet  so  as  to  standardize  compartments 
for   a   truck   of   given    capacity   the   author   was   able 


Decision  in  Pacific  Power  &  Light  Company's 
Rate  Case 

Washington    Commission,    After    Investigation!    Covering  Two 

years,  Orders  Reduction  in  In  Ration  and  Residence  Rat' 
Company   May  Take  Case  to  Coin  t 

As  the  result  of  valuation  and  rate  hearings  held  in 
the  State  of  Washington  during  the  past  two  years,  the 
Public  Service  Commission  of  that  State  has  handed 
down  a  decision  in  the  Pacific  Power  &  Light  Company 
case  which  reduces  that  company's  residential  and  irri- 
gation rates.  The  case  and  the  decision  are  unusual 
from  a  number  of  points  of  view,  and  it  seems  prob- 
able that  the  Pacific  Power  &  Light  Company  will  ap- 
peal the  case  to  the  courts  because  of  some  features  of 
the  decision. 

The  company  serves  a  town  and  rural  business 
throughout  the  Columbia,  Yakima  and  Walla  Walla 
Valleys  in  Oregon  and  Washington.  Approximately 
100,000  people  are  served  with  electricity  and  a  smaller 
number  with  gas  and  water.  Only  the  electric-light 
rates  in  Washington  are  considered  in  the  order. 

The  company  maintains  about  a  dozen  schedules,  re- 
lating to  various  classes  of  business.  The  commission 
finds  that  all  but  three  of  these  schedules  are  just  and 
fair,  but  has  called  for  a  reduction  in  three  schedules. 

Apportionment  of  Property 

The  decision,  it  is  claimed,  is  not  based  on  an  analy- 
sis of  the  cost  to  serve  or  on  the  valuation  of  the  com- 
pany's property,  but  largely  upon  comparative  figures 
of  rates  in  other  communities.  All  the  towns  affected 
by  the  decision  are  served  from  one  generating  and 
transmission  system.  The  rates  in  two  communities 
not  attached  to  the  generating  and  transmission  sys- 
tem were  left  undisturbed,  these  communities  being 
White  Salmon  and  Goldendale.  The  valuation  of  the 
company's  property  was  apportioned  to  the  various 
communities  by  the  chief  engineer  of  the  commission 
by  charging  each  community  with  such  parts  of  the 
plant  as  were  directly  used  by  that  community,  such 
as  substations  and  distributing  systems.  The  generat- 
ing and  transmitting  plant  was  apportioned  to  the  va- 
rious communities  on  a  basis  of  maximum  demand,  all 
questions  of  distance  from  power  houses  and  other 
similar  points  being  disregarded.  This  was  done  for 
the  reason  that  there  were  power  plants  at  each  end  of 
the  transmission  system  and  also  other  power  plants 
situated  at  intermediate  parts  of  the  system.  The 
commission  has  adopted  the  chief  engineer's  report  in 
its  findings,  which  indicates  that  it  looks  with  favor 
upon  the  division  of  generating  and  high-tension  sys- 
tems on  the  basis  of  demand  rather  than  on  proximity 
to  a  power  house  or  any  other  conditions. 

Territory  Grouped  for  Rate-Making  Purposes 

The  company,  previous  to  the  hearings,  had  divided 
the  various  towns  on  its  system  into  groups,  the  resi- 
dential and  commercial  rates  in  each  group  varying 
slightly,  although  all  other  rates  were  practically  the 
same  regardless  of  the  location  of  the  branch.  The 
company  contended  that  there  were  various  local  rea- 
sons why  rates  should  be  higher  in  some  communities 
than  in  others,  although  it  contended  that  each  .branch 
should  be  charged  the  same  amount  for  the  energy  de- 
livered to  it  from  the  transmission  system.  The  com- 
mission has  also  divided  the  communities  into  various 
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groups,  giving  lower  rates  to  some  communities  than 
others,  on  the  theory  of  size  of  the  community  and 
other  similar  conditions. 

The  commission,  as  far  as  residential  lighting  is  con- 
cerned, divided  the  towns  served  into  four  groups,  the 
gross  rates  ranging  all  the  way  from  9.44  cents  per 
kilowatt-hour  in  the  larger  communities  up  to  13.33 
cents  in  the  smaller  communities,  all  subject  to  a  10  per 
cent  discount.  These  rates  are  for  the  first  60  kw.-hr. 
consumed  per  month.  All  above  that  number  are 
charged  for  at  somewhat  reduced  rates,  but  it  seems 
improbable  that  many  customers  in  these  communities 
will  use  more  than  60  kw.-hr  each,  so  the  secondary  and 
tertiary  parts  are  of  comparatively  little  importance. 
The  old  net  rates  of  the  company  ranged  from  10  cents 
in  the  larger  communities  up  to  13  cents  in  the  smaller 
communities,  with  the  exception  of  two  where  a  sliding 
scale  rate  beginning  at  15  cents  net  was  charged  be- 
cause of  franchise  requirements.  These  two  communi- 
ties are  small  and  do  not  affect  the  computation. 

Standby  Rate  for  Irrigation  Service  Modified 

The  Pacific  company  has  been  charging  for  its  irri- 
gation service  a  standby  rate  on  the  basis  of  $12  a  year 
per  horsepower  connected,  plus  either  metered  running 
charges  or  flat-rate  running  charges,  during  the  sum- 
mer months  when  the  energy  was  used.  The  commis- 
sion has  abolished  the  $12  a  horsepower-year,  connect- 
ed-load payments  and,  instead,  requires  a  fixed  charge 
of  $1  per  month  per  horsepower,  payable  only  during 
such  months  as  the  plant  may  operate.  As  a  practi- 
cable proposition,  this  has  the  effect  of  reducing  the 
company's  earnings  from  $6  to  $7  a  horsepower-year 
of  irrigation  load  connected.  The  company's  average 
irrigation  earnings  per  horsepower  connected  have  been 
approximately  $18  a  horsepower-year  of  connected  load. 
The  proposed  earnings  will  be  approximately  $11  per 
horsepower-year,  and  it  is  largely  on  this  account  that 
the  company  purposes  to  take  the  matter  into  court. 

Rate  of  Return,  5.7  Per  Cent 

The  commission  finds  that,  under  its  own  valuation 
of  this  estimate  of  the  rates  provided,  the  company  will 
earn  on  its  electrical  properties  in  Washington  a  return 
of  5.7  per  cent.  The  commission  contends  that  the  in- 
creased use  of  energy  will  raise  this  figure  considerably. 
The  company  at  the  hearing  showed  that  the  theory  of 
increased  use  because  of  lower  rates  was  incorrect  by 
citing  its  experience  at  North  Yakima,  where  a  reduc- 
tion in  rates  in  1911  reduced  the  annual  earnings  from 
about  $206,000  to  $175,000,  and  now  after  four  years 
the  earnings  are  up  to  $190,000,  or  still  $15,000  short 
of  the  former  earnings. 

Basis  of  Modified  Irrigation  Charge 

That  part  of  the  decision  regarding  the  charging  of 
a  "maintenance  and  investment"  type  of  rate  presents 
some  rather  unusual  views  of  the  electrical  business  and 
is  reproduced  below: 

"In   schedules   'C   and    'H'   of   respondent's   tariff   is 


found  a  charge  of  $12  a  horsepower-year  of  the  con- 
nected load,  payable  monthly.  This  charge  is  termed 
'maintenance  and  installation'  charge.  If  a  50-hp.  motor 
is  installed  by  a  consumer  of  electrical  energy,  to  be 
used  for  irrigation  purposes,  the  consumer  pays  $50  a 
month,  or  $600  a  year,  although  he  uses  the  motor  and 
consumes  electrical  energy  for  but  a  few  months  in 
the  irrigation  season.  The  cost  of  installation  and 
maintenance  varies  only  slightly  with  the  size  of  the 
motor.  A  1-hp.  motor  costs  the  consumer  $12  a  year 
for  maintenance  and  installation,  while  a  50-hp.  motor 
costs  the  consumer  $600  a  year  for  maintenance  and 
installation,  a  difference  of  $588.  No  such  difference 
in  cost  exists.  A  50-hp.  motor  will  operate,  under  ordi- 
nary conditions  and  under  the  conditions  in  this  case, 
with  the  same  wiring,  the  same  poles,  the  same  insu- 
lators, the  same  tie  wires  and  the  same  meter  that  a 
1-hp.  motor  would  require.  The  injustice  of  this  prac- 
tice may  be  clearly  illustrated  by  a  concrete  case.  Two 
farmers  are  situated  on  the  respondent's  main  line.  The 
one  installs  a  1-hp.  motor,  the  other  a  50-hp.  motor.  In 
each  case  the  farmer  pays  for  the  installation  of  his 
motor.  The  cost  to  the  company  of  reading  the  meters, 
maintenance  and  installation  is  practically  the  same, 
yet  one  farmer  is  required  to  pay  the  company  $588  a 
year  more  than  the  other.  If  the  commission  allows 
$2.50  as  a  'connecting  and  disconnecting'  charge,  it 
seems  that  all  of  the  rightful  demands  of  the  company 
for  this  service  have  been  recognized." 

Comparisons  with  Other  Communities 

The  commission  in  working  up  its  rate  comparisons 
used  rates  in  effect  in  Washington  in  a  number  of 
smaller  communities  in  the  Puget  Sound  region  to  show 
that  the  Pacific  company's  rates  were  high.  The  com- 
parative rates  used  were  all  those  of  the  Puget  Sound 
Traction,  Light  &  Power  Company,  and  prevail  in  places 
which  are  served  as  a  side  issue,  the  company's  main 
business  being  in  Seattle.  The  Pacific  company  believes 
that  this  method  of  comparison  is  grossly  unfair,  as 
the  Puget  Sound  company's  small-town  business  is  fur- 
nished at  much  lower  rates  than  would  obtain  if  Seattle 
were  not  a  part  of  the  system. 

Many  of  the  compared  rates  from  California  are  in 
the  same  category,  inasmuch  as  they  are  for  communi- 
ties served  by  the  Pacific  Gas  &  Electric  Company  as 
secondary  to  its  main  San  Francisco  business.  Some 
of  the  other  California  rates  are  used  in  cities  of  100,000 
population,  as  compared  with  towns  of  20,000  on  the 
Pacific  Power  &  Light  Company's  system. 

The  commission's  decision  states  that  the  company 
has  a  number  of  large  contracts  that  favor  special 
patrons  with  unduly  low  rates,  but  the  company  made 
clear  at  the  hearing  that  most  of  these  contracts  are  on 
regular  schedules  and  that  the  same  rates  are  open  to 
any  customers  with  the  same  type  of  load.  It  further 
appears  that  if  the  proposed  irrigation  rates  ordered  by 
the  commission  are  used,  these  larger  users  of  irriga- 
tion power  will  get  materially  lower  rates — not  higher 
ones. 


NEXT  week's  Electrical  World-  rhe  Comin*  IsSUeS 
the  second  issue  for  January — 
will,  following  the  usual  plan,  be  largely  de- 
voted to  the  subjects  of  station  and  operating  practice, 
with  an  important  leading  article  on  the  methods  and 
results  of  tests  on  the  high-head  waterwheels  of  the 
Tallulah  Falls  station  of  the  Georgia  Railway  &  Power 
Company.  Although  rated  as  16,000-hp.  units  when 
operating  under  an  effective  head  of  580  ft.,  these 
waterwheels  have  carried  loads  as  high  as   18,(500  hp. 


under  test.  Other  articles  will  discuss 
installation  and  operating  methods,  and 
there  will  be  the  usual  departments.  In  the  third  issue 
of  the  month,  the  engineering  number,  will  be  published, 
among  other  special  articles,  an  account  of  the  engi- 
neering features  of  the  new  Equitable  Building  in  New 
York  City.  The  fourth  issue  brings  the  cycle  around 
again  to  the  commercial  number  of  the  month,  and  in 
this  special  emphasis  will  be  given  to  merchandising 
methods  and  plans  for  broadening  uses  of  electricity. 


Influence  of  Panama  Exposition  Illumination  Seen  in  Widespread  Building  Flood-Lighting 


Although  the  illumination  of  the  matchless  Tower  of  Jewels  and  other  Exposition  structures  remains  only  as  a  memory,  the 
principle  of  flood-lighting  there  developed  on  so  extensive  a  scale  is  now  being  employed  for  the  exterior  illumination  of  many 
important  buildings  in  all  parts  of  the  country.  Prominent  among  these  installations  is  the  flood-lighting  of  the  Boston  State  House, 
pictured  at  the  top  of  this  page,  together  with  the  banks  of  projectors  used;  the  nightly  illumination  of  the  750-ft.  Woolworth  tower, 
New  York  City,  shown  at  the  right  of  the  Tower  of  Jewels;  the  Wadsworth  Atheneum,  at  Hartford,  Conn.,  with  its  gray  fagade  and 
towers  set  off  by  the  surrounding  dark  lawn;  and,  at  the  bottom  of  the  page,  the  Waterbury  (Conn.)  city  hall,  and  the  N.  E.  L..  A. 
"Welcome"  colonnade  erected  last  June  in  San  Francisco.  Other  pictures  herewith  show  commercial  applications  for  the  lighting  of 
signs  and  business  buildings  to  gain  the  attention  of  the  passing  public  after  nightfall. 
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Finance,  Commerce  and  Public  Policy 

A  Survey  of  the  Broad  Business  Conditions  of  the  Industry  for  1915  as  a  Basis  for  Development 

in  1916,  Including  Contributions  on  Foreign  Commerce,  the  Domestic  Market, 

Commission  Regulation,  and  the  Engineer  in  Public  Service 


"The  opportunity  which  is  presented  is 
one  that  is  without  precedent.  Public 
utility  and  other  classes  of  industries  in 
foreign  countries,  including  many  electrical 
properties,  will  be  in  imperative  need  of 
capital  for  extensions  and  for  rehabilita- 
tion purposes." — Charles  A.  Stone. 

The  International  Opportunity  Opened  to 

America 

By  Charles  A.  Stone 

President  American  International  Corporation 

THE  United  States  is  the  only  reservoir  of  capital 
which  remains  undiminished  by  the  European 
war,  and  this  unusual  condition  is  the  practical 
reason  why  the  American  International  Corporation  has 
been  organized  to  undertake  a  unique  work. 

The  opportunity  which  is  presented  is  one  that  is 
without  precedent.  There  will  be  a  great  many  demands 
for  capital  from  legitimate  going  enterprises  of  every 
description.  Public-utility  and  other  classes  of  indus- 
tries in  foreign  countries,  including  many  electrical 
properties,  will  be  in  imperative  need  of  capital  for 
extensions  and  for  rehabilitation  purposes.  To  a  large 
extent  they  will  be  obliged  to  turn  to  this  country.  In 
South  America,  for  instance,  many  properties  have 
been  controlled  by  European  interests,  which  provided 
new  capital  as  it  was  required  and  incidentally  stipu- 
lated that  they  should  have  power  to  place  the  orders  for 
supplies.  It  has  been  the  general  custom  to  place  orders 
controlled  under  such  conditions  in  the  country  which 
furnished  the  capital. 

Opportunity  Not  to  Be  Disregarded 

Now  the  world  is  forced  to  confront  the  fact  that  the 
European  countries,  which  heretofore  have  had  abun- 
dant capital  for  foreign  development,  have  drawn  so 
heavily  on  their  resources  that  their  margin  is  reduced 
or  gone.  They  will  need  capital  for  internal  recon- 
struction and  development  and  for  the  rehabilitation  of 


their  own  industries.  The  opportunity  presented  to  the 
United  States  to  become  a  banking  and  investment 
nation  of  international  importance  is  one  that  cannot 
well  be  disregarded.  If  the  country  as  a  whole  fails 
to  realize  the  opportunity,  its  chance  will  be  lost.  With- 
out regard  to  what  may  be  done  now,  the  ultimate  de- 
cision on  the  question  of  whether  or  not  the  country  shall 
become  a  permanent  international  investment  center 
rests  with  the  people.  If  the  nation  is  not  thrifty,  it 
may  not  have  the  necessary  surplus  to  lend. 

In  addition  to  the  going  enterprises  which  will  re- 
quire capital,  a  great  many  cities  in  South  America, 
and  in  other  parts  of  the  world,  lack  funds  for  furnish- 
ing necessary  public  facilities.  In  a  number  of  cases 
they  have  never  been  financed  properly.  While  the  basis 
of  their  credit  may  be  sound,  they  are  suffering  from 
the  inability  to  borrow.  Municipalities  in  such  coun- 
tries cannot  sell  bonds,  however  sound  they  may  be,  to 
United  States  investors  under  the  conditions  which 
prevailed  heretofore  in  this  country.  But  if  twenty 
loans  of  this  nature  should  be  made,  averaging,  say, 
$1,000,000  each,  they  might  be  used  as  collateral  secur- 
ity for  an  issue  of  debentures  of  a  United  States  com- 
pany and  find  instant  favor.  If  the  American  Inter- 
national Corporation  should  make  loans  of  this  nature 
in  connection  with  its  other  activities,  its  credit  would 
be  behind  the  debentures,  and  the  remote  foreign  city 
would  not  have  to  face  the  criticism  that  its  responsi- 
bility and  credit  were  unknown  factors. 

Another  large  field  for  activity  by  the  corporation 
will  be  the  financing  of  new  industries.  The  organiza- 
tions and  experience  represented  in  the  board  of  di- 
rectors assure  a  careful  technical  and  business  con- 
sideration for  every  proposition  of  merit  which  seeks 
our  aid  in  raising  capital.  While  at  the  present 
moment  we  are  considering  mainly  going  concerns,  in 
time  we  shall  be  prepared  as  readily  to  undertake  prom- 
ising projects  involving  new  construction  as  to  invest 
in  the  securities  of  established  companies. 

Large  Fields  for  Development 

Although  it  is  not  the  plan  to  restrict  our  operations 
to  any  one  group  of  countries,  or  even  to  any  specific 
part  of  the  globe,  we  feel  that  the  three  large  fields  for 
development  will  be  in  Latin  America,  the  Orient,  and, 
after  the  war,  in  Russia.  The  work  of  rehabilitation 
in  Europe  may  provide  an  important  outlet  for  our 
capital  In  whatever  fields  we  operate  we  shall  seek  to 
have  sufficient  organization  to  represent  our  interests, 
and  we  shall  plan  to  have  identified  with  us  ultimately 
a  large  number  of  young  men  of  character  and  promis- 
ing ability  who  will  undertake  business  missions  for  us 
which  will  make  them  familiar  with  our  affairs.  In  the 
Stone  &  Webster  organization  we  have  followed  with 
good  results  the  plan  of  forming  colonies  of  the  younger 
men,  who  learn  the  value  of  co-operation  and  gradually 
become  familiar  with  the  principles  of  management. 

In  its  progress  the  corporation  will  be  guided  by  the 
fundamental  idea  that  its  function  is  to  furnish  means 
for  the  investigation  of  propositions  so  as  to  determine 
whether  or  not  they  justify  American  investment.     We 
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do  not  look  on  the  situation  as  one  which  unites  i 
ncss  conquest,  but  rather  as  one  which  demands  the 
extreme]]  prudent  conservation  of  the  available  capital 
It'i'i  untouched  b)  the  war.  To  the  end  thai  the  economic 
ami  physical  damage  done  by  the  war  may  be  repaired 
and  the  world  i>e  m  a  position  to  resume  its  progress 

capital    is    essential.      Capital    must     lie    conserved    and 

invested  where  it  will  do  the  most  good,  in  order  thai 
our  capita]  may  not   be  overwhelmed  and  lost  in  the 

flood  of  demands  that  will  pour  upon  this  country  such 
a  corporation  as  ours  is  indispensable.  Careful,  analy- 
tical investigations  will  protect  American  investors. 
After  the  enormous  destruction  of  capital  involved  in 

the  war  it  would  be  an  economic  crime  to  permit  an 
era  Of  dotation  of  speculative,  worthless  enterprises. 
So  far  as  policies  can  be  determined  in  advance,  it 
will  be  our  idea  to  give  the  preference  in  investment  to 
going  concerns  serving  established  communities  or  in- 
dustries. We  shall  also  give  preference  to  municipali- 
ties and  other  governmental  agencies  which  need  capital 
for  legitimate  public  reasons.  We  shall  look  for  sound 
propositions  where  investment  assures  the  upbuilding 
of  countries  and  their  resources.  In  some  cases  the 
test  will  be  the  willingness  of  the  local  interests  to  par- 
take in  the  financing  by  investment  to  an  extent  which 
guarantees  their  confidence  in  their  own  proposition. 

Openings  for  Electrical  Manufacturers 

The  interest  of  electrical  manufacturers  in  the  cor- 
poration arises  from  the  usual  condition  which  is  ap- 
plied to  foreign  investments,  that  is  to  say,  that  the 
orders  for  supplies  shall  be  placed  in  the  country  which 
advances  the  capital.  Irrespective  of  markets  that  will 
be  developed  in  this  way,  however,  the  electrical  manu- 
facturers, in  my  opinion,  can  build  up  foreign  trade  if 
they  will  devote  time  and  study  to  its  possibilities. 
They  will  have  to  acquire  knowledge  of  the  character- 
istics of  foreigners  whose  trade  they  want.  They  will 
have  to  develop  the  courage  that  precedes  confidence  in 
the  granting  of  credits.  And,  if  they  are  also  reason- 
able in  the  matter  of  terms,  they  will  find  ample  oppor- 
tunity to  reach  markets  that  have  always  been  closed 
heretofore.  One  of  the  most  promising  of  these  is  in 
Russia,  to  which  Germany  supplied  most  of  the  elec- 
trical equipment  before  the  war.  The  field  there  will 
be  a  tremendous  one,  and  Germany  will  not  have  the 
advantage  that  she  held  before.  To  accept  the  oppor- 
tunities which  Russia  will  offer,  the  American  manufac- 
turers will  have  to  appreciate  the  large  possibilities  and 
be  prepared  to  meet  the  sales  requirements.  Certainly 
Russia  will  be  ready  to  come  more  than  half  way  to  do 
business  with  our  manufacturers.  The  only  method 
which  will  yield  the  fullest  measure  of  satisfactory 
results — whether  in  Russia,  Latin  America  or  any  other 
remote  district — will  be  to  send  the  ablest  available  rep- 
resentative to  the  field  which  the  American  manufac- 
turer wants  to  cultivate.  If  a  manufacturer  feels  that 
he  cannot  afford  the  expense  of  an  individual  representa- 
tive, he  can  co-operate  with  allied  concerns.  If  high- 
class  men  are  sent  to  build  for  permanent  success 
instead  of  salesmen  who  seek  at  all  hazards  for  single 
orders  at  high  prices,  real  development  will  follow. 

Our  purchase  of  steamships  from  the  Pacific  Mail 
Steamship  Company,  which  has  aroused  much  interest, 
was  made  because  an  emergency  was  presented.  If  this 
fleet  had  been  broken  up,  the  west  coast  of  Central  and 
South  America  would  have  been  left  without  service. 
Many  protests  arose  and  appeals  were  made  to  our  cor- 
poration, with  the  result  that  we  decided  to  step  in  and 
save  the  situation  at  least  temporarily.  We  are  not 
committed  permanently  to  the  shipping  business.  But 
we  shall  investigate  the  situation  and  in  the  meanwhile 
keep  the  service  in  operation. 


Friendly   <  lo  dpi  rai  ion  Found 

In  our  operations  we  hope  to  have  the  friendly  co- 
operation of  governmental  agencies  and  of  the  public 
generally.     So  far  as  government  officials  have  expressed 

an  opinion  to  the  officers  of  this  corporation  they  are 
favorable  and  friendly  to  our  purposes,  and  we  believe 

I  hat  they  will  give  us  aid  and  CO  operation  in  our  plans 
for  international  development.  All  of  those  with  whom 
we  have  talked  since  the  inception  of  the  enterprise 
realize  how  necessary  it  is  for  the  United  States  to 
develop  investment  interests  in   foreign  markets. 

The  broadest  aspect  of  our  work  is  emphasized  by  the 
statement  that  we  shall  seek  not  only  investments,  but 
opportunities  to  acquire  connections  and  interests  in 
foreign  countries  and  international  organizations,  with 
the  confident  assumption  that  the  future  United  States 
will  be  an  investment  nation. 


"The  formation  of  the  Naval  Consulting 
Board  by  Secretary  Daniels  .  .  .  is  a 
notable  recognition  of  the  engineer  and  of 
technical   societies."' — Frank    J.    Sprague. 

The  Electrical  Engineer  in  the  Nation's 

Service 

By  Frank  J.  Sprague 

Member  of  the  Naval  Consulting  Board 

THE  formation  of  the  Naval  Consulting  Board 
by  Secretary  Daniels  is  a  development  of  sig- 
nal character  in  the  engineering  history  of 
America.  It  is  a  notable  recognition  of  the  engineer 
and  of  technical  societies.  It  puts  many  engineers, 
both  directly  and  indirectly,  into  touch  with  an  hon- 
ored branch  of  the  public  service  under  conditions 
which   are   especially   gratifying. 

Being  absolutely  non-partisan  and  composed  of 
members  who  gladly  serve  without  compensation  of 
any  nature,  the  board  is  able  to  pass  wholly  disinter- 
ested judgment  upon  problems  submitted  to  it.  Secre- 
tary Daniels  is  entitled  to  praise  for  his  resistance  to 
suggestions  of  political  appointments  and  for  his  re- 
fusal to  appoint  members-at-large.  He  followed  strict- 
ly the  method  of  selection  from  nominations  by  the 
technical  societies.  While  it  is  true  that  electrical 
engineers  are  largely  represented  on  the  board,  this 
is  more  a  matter  of  chance  than  of  design.  Elec- 
trical engineers,  however,  are  certainly  well  equipped 
by  training  and  inclination  to  be  of  material  assistance 
in  the  work  which  is  contemplated,  for  they  deal,  per- 
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haps,  with  a  larger  variety  of  subjects  than  most  other 
engineers. 

It  is  the  first  time  in  the  history  of  our  government 
— and  so  far  as  I  know  in  any  government — that  the 
selection  in  a  case  of  this  importance  has  been  left  to 
technical  societies.  Many  members  of  the  board  were 
unknown  to  each  other,  and  the  names  of  several  were 
not  familiar  to  the  public  from  repetition  in  the  daily 
press.  They  came  together  with  open  hearts  and  a 
common  desire  to  help,  to  give  ungrudgingly  and  with- 
out price.  Their  function  is  to  be  constructive  critics, 
and  their  sympathies  are  with  the  navy  in  its  earnest 
desire  to  solve  its  problems. 

The  position  of  the  engineer  in  public  life  in  this 
country  has  been  marked  by  radical  differences  from 
that  of  the  similar  technically  trained  man  in  the  older 
countries  of  Europe.  We  know  that  English  engineers 
receive  special  consideration,  and  the  honored  rank  of 
Marconi  in  Italy  is  an  illustration  of  the  recognition 
that  engineering  achievements  receive  abroad.  We 
hear  much  of  the  efficiency  that  comes  from  engineer- 
ing research  in  Germany,  and  we  know  that  a  great 
many  of  the  industrial  leaders  in  that  country  are  in 
close  contact  with  the  Emperor.  Throughout  Europe 
the  heads  of  the  great  technical  organizations  receive 
merited  recognition.  Many  are  knighted  or  are  ap- 
pointed to  honorary  positions  which  attest  a  govern- 
mental acknowledgment  of  their  attainments.  Of 
course  ours  is  a  democratic  form  of  government,  and 
we  would  not  have  it  lose  a  particle  of  the  admirable 
spirit  of  equality  that  characterizes  it  as  such.  But 
engineering  works,  ability  and  originality  are  just  as 
great  here  as  in  Europe.  And  just  as  effective  results 
are  obtained  without  recognition  of  any  character  ex- 
cept that  which  the  engineer  receives  from  his  profes- 
sional brethren.  Though  the  engineer  here  may  be 
adding  to  the  wealth  of  the  nation  at  a  greater  rate 
than  anyone  else,  he  may  be  absolutely  unknown  here 
to  the  general  public.  This  condition  can  be  changed 
only  slowly,  but  it  is  to  be  hoped  that  such  an  institu- 
tion as  the  Naval  Consulting  Board  will  give  a  new 
idea  to  the  public  of  the  desire  of  engineers  to  be  of 
real  public  service. 

The  Board  Viewed  as  a  Connecting  Link 

With  a  board  of  this  character,  the  Secretary  of  the 
Navy  can  get  information  from  a  body  of  men  who 
are  a  sort  of  connecting  link  between  the  professional 
men  in  the  service  and  the  taxpayers  who  foot  the  bills. 
All  have  sufficient  technical  training  to  be  able  to 
understand  the  technical  problems  of  the  navy  better 
than  the  average  man.  Without  any  specific  standing 
in  law,  the  board  hears  the  problems  of  the  navy  and 
studies  them.  The  presentation  of  such  problems  be- 
fore the  board  means  that  minds  with  much  experi- 
ence in  different  industries  are  working  for  solutions. 
No  one  can  tell  from  which  one  the  best  solution  will 
come,  but  here  is  a  mobilized  group  of  individuals 
ready,  anxious  and  happy  to  give  a  service  to  the  gov- 
ernment. 

To  extend  this  work  so  that  more  engineers  will  be 
equally  ready  to  aid  is  one  of  the  thoughts  for  the 
future.  The  appointment  of  committees  by  one  of  the 
technical  societies  to  give  detailed  consideration  to  the 
problems  which  are  of  special  concern  to  its  appointed 
representatives  on  the  board  is  one  of  the  ways  in 
which  the  mobilization  of  engineers  is  being  carried 
further.  My  own  feeling  is  that  any  man  who  has  the 
capacity  to  give  needed  service  ought  to  be  willing  to 
use  a  little  time  to  help  the  government.  Personally, 
I  should  like  to  have  special  committees  appointed  by 
the  American  Institute  of  Electrical  Engineers  to  co- 
operate   in    the    study    of    problems    which    electrical 


knowledge  is  necessary  to  solve.  I  should  also  like  to 
see  the  board  enlarged  by  the  appointment  of  repre- 
sentatives from  three  additional  technical  organiza- 
tions— the  National  Academy  of  Sciences,  the  Physical 
Society,  and  the  Society  of  Naval  Architects  and  Ma- 
rine Engineers. 

I  can  see  ways  in  which  such  a  board  as  has  been 
created  can  be  of  service  along  additional  lines,  if  that 
is  not  objected  to  by  the  government.  If  its  activities 
stop  with  giving  advice,  when  asked,  only  with  regard 
to  new  inventions  and  devices  or  specific  problems  which 
may  be  troubling  departments,  they  stop  short  of  what 
can  be  accomplished.  With  great  advantage  they  might 
be  extended  to  all  questions  of  preparedness.  The  subject 
is  a  large  one.  It  does  not  stop  with  knowledge  of 
the  number  of  ships  necessary  and  with  studies  of  their 
proper  distribution.  It  has  to  go  back  to  the  facilities 
for  construction,  the  organization  of  plants,  men  and 
materials,  the  question  of  transportation  of  supplies, 
and  the  means  of  communication.  I  hope  ultimately 
to  see  such  a  board  take  a  permanent  position  in  our 
government  corresponding  to  that  of  the  royal  commis- 
sions in  England. 

The  public  appeared  to  have  an  idea  that  the  board 
would  be  composed  of  inventors  who  would  devote  them- 
selves to  making  brilliant  inventions.  As  a  matter  of 
fact  the  members  will  not  be  more  active  in  useful  in- 
ventions for  government  use  than  any  other  individuals 
except  as  they  may  conduct  experiments  naturally  and 
as  they  may  be  brought  into  closer  contact  with  prob- 
lems. Inventions,  like  the  products  of  genius,  repre- 
sent mainly  hard  work.  Engineering  inquisitiveness 
will  solve  problems,  but  only  occasionally  is  there  a  flash 
in  the  pan  which  is  really  a  brilliant  invention. 

Need  for  Continuity  of  Board's  Policy 

Sooner  or  later  I  hope  that  the  board  may  make  some 
sort  of  a  report  on  what  is  being  proposed  or  done,  and 
that  this  will  lead  to  a  better  understanding  of  its  work 
by  Congress  and  the  public.  Continuity  of  policy  is 
highly  essential  to  the  permanent  success  of  such  a 
board,  dealing,  as  it  does,  with  so  large  and  efficient  a 
business  organization  as  the  Navy  Department.  In  any 
critical  time,  when  Congress  may  be  deliberating  the 
expenditure  of  hundreds  of  millions  of  dollars,  it  is 
scarcely  possible  that  a  unanimous  sentiment  would  be 
found  on  specific  items.  Then  would  be  a  time  when 
Congress  could  call  upon  a  consulting  body  of  experi- 
enced men,  feeling  that  they  represented  the  taxpayers, 
that  they  were  serving  without  expense  to  the  govern- 
ment, and  that  they  were  the  experts  whose  allotted 
place  was  to  act  as  the  witnesses  for  Congress  in  helping 
to  settle  questions  of  grave  national  importance. 

The  early  suggestion  made  by  Mr.  Edison  for  a  labo- 
ratory, which  was  indorsed  by  the  board,  is  the  most 
important  definite  statement  of  its  views  on  any  subject 
which  thus  far  has  been  made  public.  The  board  recom- 
mends a  research  laboratory  and  experimental  station 
to  cost  ultimately  $4,000,000  or  $5,000,000  and  involving 
an  annual  expense  of  about  half  as  much.  This  would 
provide  a  laboratory  in  which  vast  and  sometimes  costly 
expenditures  could  be  conducted  without  regard  to  time 
if  haste  should  be  essential.  In  some  matters  time  is 
the  essence,  and  expense  must  be  disregarded.  With  a 
large  and  well-equipped  laboratory  the  government,  in 
case  of  need,  could  divert  all  of  its  resources  of  men  and 
facilities  to  the  settlement  of  problems  of  foremost  im- 
portance. The  entire  energy  of  the  organization  could 
be  diverted  for  the  forcing  of  rapid  tests.  At  some 
junctures  wholesale  tests  are  the  wisest  forms  of  re- 
search, because  they  assure  results  of  incalculable  value 
with  a  minimum  loss  of  time. 
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"The  Sherman  and  other  anti-trust  laws 
should  be  amended  so  as  to  authorize  com- 
binations in  foreign  trade  ivhich  ivould  not 
be  legitimate  in  domestic  trade.  The  sea- 
man's act  and  other  shipping  laws  should 
also  be  amended  in  order  that  we  may  com- 
pete with  the  merchant  marine  of  other 
countries  and  not  be  altogether  dependent 
on  foreign  shipping." — Maurice  Coster. 

European  Electrical  Manufacturing  Conditions 

and  Our  Trade 

By  Maurice  Coster 

Manager   Foreign   Department,   Westinghou.se  Electric  &  Manufac- 
turing Company 

BEFORE  the  beginning  of  the  war  the  electrical 
manufacturing  companies  of  England  and  of  Con- 
tinental Europe  were  doing  a  good  business, 
chiefly  in  export  trade.  While  the  home  consumption  of 
electrical  products  was  not  in  satisfactory  volume  be- 
fore the  war  in  any  of  the  countries  of  Europe,  the  de- 
mand for  export  to  the  non-manufacturing  countries  of 
the  world  was  good.  All  of  the  manufacturing  com- 
panies of  standing  were  making  money.  With  the  out- 
break of  hostilities  the  companies  began  to  manufac- 
ture war  materials  of  different  kinds,  and  now,  of 
course,  all  of  the  well-equipped  plants  are  converted  to 
this  purpose  and  are  operated  practically  under  the  su- 
pervision of  the  various  governments.  At  present, 
therefore,  the  business  of  these  companies  is  satisfac- 
tory because  they  are  working  at  full  capacity  with  as- 
sured profits  on  classes  of  output  which  are  sold  in  ad- 
vance of  production. 

Under  the  method  of  operation  adopted  for  some  of 
these  plants,  the  materials  are  furnished  by  the  gov- 
ernment and  the  companies  receive  a  certain  percentage 
over  the  costs  of  labor,  which  in  nearly  every  case  is 
sufficiently  large  to  provide  a  substantial  profit.  To 
protect  the  government  under  these  circumsjtances  in- 
spectors are  placed  in  the  plants,  not  to  supersede  the 
owners  in  control  but  merely  to  exercise  a  general  su- 
pervision in  the  interest  of  efficient  operation. 

Effect  of  Munition  Manufacture  on  Electrical 
Industry 

The  effect  of  such  an  arrangement — under  which 
shrapnel  cases,  guns  and  gun  carriages  are  made — is  to 
diminish  or  temporarily  to  end  the  use  of  the  facilities 
for  the  manufacture  of  electrical  equipment.  Well- 
equipped  plants  did  not  have  to  undergo  much  change 
to  be  ready  for  the  manufacture  of  war  materials. 
Standard  materials  are  used  and,  while  very  accurate 


workmanship  is  required,  not   much  training  is  essen- 
tia] for  men  who  were  «iii<- i<iit  workers  under  the  con 
ditions  prevailing  before  the  war. 
in  connection  with  the  war  an  enormous  amount  of 

electrical  apparatus  is  necessary,  some  of  which  is  re- 
quired directly  in  the  manufacture  of  war  materials  of 

One  kind  Or  another.  An  important  result  of  the  USC 
pf  European  plants  for  War  purposes,  however,  is  that 
the  orders  for  electrical  apparatus  which  they  would 
ordinarily  till  have  to  be  sent  to  this  country.  Orders 
have  been  received  here  for  non-military  apparatus 
which  our  manufacturers  never  would  have  dreamed  of 
supplying  to  Europe  under  normal  conditions.  With- 
out reference  to  war  materials,  the  electrical  manufac- 
turing companies  of  the  United  States  are  sending 
shipments  to  Europe  of  purely  electrical  materials 
which  would  usually  be  made  there  without  competi- 
tion from  this  country.  In  fact,  some  of  the  orders  that 
are  now  being  filled  by  United  States  manufacturers 
were  placed  here  directly  by  European  manufacturing 
companies  which  found  themselves  incapable,  because 
of  the  practical  seizure  of  their  plants  for  military  pur- 
poses, of  carrying  out  contracts  made  with  customers 
before  war  was  declared.  Sometimes  the  European 
companies  are  able  to  do  a  little  work  on  electrical  ap- 
paratus for  purposes  not  concerned  in  the  war,  but  find 
that  they  cannot  complete  it  because  unexpected  orders 
from  the  government  are  received.  Orders  for  war 
materials  have  preference  over  all  other  orders  of  every 
description. 

Scarcity  of  Raw  Materials 

Another  circumstance  which  makes  it  difficult  for  the 
European  companies  to  manufacture  electrical  appa- 
ratus at  the  present  time  is  the  scarcity  and  high  cost 
of  raw  materials.  Companies  in  some  of  the  belligerent 
countries  cannot  get  copper.  Some  of  the  sources  of 
raw  materials,  as  in  the  case  of  France  and  Belgium, 
are  in  the  theater  of  the  war  operations,  and  hence  are 
unavailable  to  the  Allies. 

Another  factor  is  that  the  difficulties  and  great  ex- 
pense of  shipping  make  it  almost  impossible  for  electrical 
manufacturers,  even  of  neutral  countries,  to  do  business 
on  a  normal  basis.  With  this  combination  of  circum- 
stances it  is  not  strange  that  in  only  a  very  slight  de- 
gree are  any  of  the  European  manufacturers  finding  it 
practicable  to  maintain  even  a  part  of  their  export 
business.  And  under  these  conditions  the  British  col- 
onies, such  as  Australia,  are  turning  to  this  country 
as  the  chosen  avenue  for  their  business. 

To  a  large  extent  all  of  the  European  electrical  manu- 
facturing companies  are  disorganized  by  the  absence  of 
trained  men  who  are  at  the  front.  Necessarily,  even  if 
peace  were  declared  now,  it  would  be  some  time  before 
they  could  train  new  men  and  reach  a  normal  basis. 
Many  of  their  best  men  will  have  been  killed,  others 
will  have  been  wounded,  and  some  will  have  been  made 
less  valuable  as  industrial  workers.  The  problem  of 
providing  men  for  places  requiring  a  high  quality  of 
skill  will  not  be  an  easy  one.  After  the  conclusion  of 
hostilities  it  will  take  time  to  effect  a  reorganization. 
Nevertheless,  the  equipment  of  tools  and  plant  will  be 
intact  in  many  instances,  whatever  may  be  the  extent 
of  disorganization  of  the  human  element. 

European  Activity  After  the  War 

In  my  opinion  the  treasuries  of  Europe  will  be  so 
depleted  of  gold  at  the  end  of  the  war  that  all  of  the 
countries  will  try  to  get  export  business  so  as  to  attract 
the  yellow  metal  and  thus  commence  anew  the  accumu- 
lation of  normal  reserves.  On  the  other  hand,  time 
may  show  that  the  burden  of  taxation  will  be  so  heavy 
and   skilled  labor  so  scarce  that  the  European  manu- 
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facturers  will  be  unable,  at  any  rate  for  a  long  period, 
to  get  their  costs  low  enough  to  compete  with  exports 
from  other  countries.  Although  all  precedents  show 
that  after  a  great  war  the  cost  of  labor  is  lower,  this 
conclusion  does  not  apply  to  skilled  workers. 

Certainly  the  commendable  interest  which  important 
United  States  financial  institutions  are  now  manifest- 
ing in  the  financing  of  foreign  industries  and  in  the 
establishment  of  branch  banks  in  foreign  countries — 
steps  which  European  nations  took  years  ago — will  tend 
largely  to  divert  business  to  this  country  in  the  future. 

For  business  to  be  permanently  diverted  to  this  coun- 
try, however,  it  will  be  necessary  to  educate  the  Amer- 
ican investor  to  purchase  securities  of  foreign  countries 
regardless  of  the  fine  opportunities  offered  him  to 
procure  domestic  investments.  The  American  investor 
must  be  made  to  feel  that  the  United  States  government 
is  going  to  protect  legitimate  investments  in  foreign 
countries. 

In  conclusion,  I  might  add  what  is  already  known  to 
leading  exporters  and  financial  institutions,  that  the 
Sherman  and  other  anti-trust  laws  should  be  amended 
so  as  to  authorize  combinations  in  foreign  trade  which 
would  not  be  legitimate  in  domestic  trade.  The  seamen's 
act  and  other  shipping  laws  should  also  be  amended  in 
order  that  we  may  compete  with  the  merchant  marine 
of  other  countries  and  not  be  altogether  dependent  on 
foreign  shipping  as  we  are  at  the  present  time. 


"Electricity  in  its  service  to  the  public- 
needs  a  constant  reinforcement  of  its 
means.  To-day  it  is  glad  to  pick  up  the 
crumbs  that  fall  from  the  banquet  of 
Mars."— T.  C.  Martin. 

Statistics  of  American  Electrical  Industries 

in  1915 

By  T.  C.  Martin 

Electrical  Expert,   United   States  Census 

AT  the  time  the  1914  review  corresponding  to  this 
was  written  the  world  had  already  known  some 
four  or  five  months  of  the  awful,  devastating 
war  that  still  continues,  unhappily  with  prospect  of 
long  duration.  In  that  review  it  was  pointed  out,  as  in 
the  review  of  1913,  that  the  elements  for  a  satisfactory 
summation  as  to  an  art  so  universally  pervasive  as  elec- 
tricity were  all  confused  and  doubtful.  That  is  no 
reason  why  the  effort  should  not  be  made,  as  now,  but 
it  leaves  the  chronicler  of  his  times  with  doubts  and 
fears  as  to  the  possibility   of  arriving  at  any  trust- 


worthy conclusions  or  offering  any  credible  facts.  Esti- 
mating billions  in  the  midst  of  dense  battle  smoke  is 
not  half  so  easy  as  blowing  those  billions  into  the  air 
once  a  day. 

The  figures  of  electrical  growth  and  advance  used  to 
inspire  one  almost  with  awe  because  of  their  magnitude 
as  a  record  of  human  progress.  Now,  placed  alongside 
the  statistics  of  destructive  war,  they  seem  to  sink 
into  sheer  insignificance  and  to  be  hardly  worth  the 
collation.  A  couple  of  weeks  ago  the  Secretary  of  the 
German  Imperial  Treasury  stated  to  the  Reichstag  that 
the  war  is  costing  the  nations  involved  thirty  billion 
dollars  a  year,  at  the  present  rate,  two-thirds  being 
contributed  by  the  Entente  Allies  and  one-third  by  the 
Central  Powers.  As  will  be  seen  from  what  follows, 
the  best  that  can  be  predicted  of  electrical  production 
and  service  in  the  United  States  for  either  1914  or 
1915  is  a  total  of  about  two  and  a  quarter  billions.  Our 
"incurable"  American  optimism  forbids  that  even  this 
ghastly  showing  should  be  accepted  as  the  final  analysis 
of  civilization  going  to  pieces,  but  one  may  be  permitted 
to  dream  a  bit  of  what  might  have  happened  if  all  this 
frightful  outlay,  which  takes  no  account  of  the  loss  in 
flowering  manhood  and  in  the  cruel  wastage  of  property 
painfully  accumulated  through  immemorial  years,  had 
been  devoted  to  the  arts  of  peace.  Electricity  in  its 
service  to  the  public  needs  a  constant  reinforcement  of 
its  means.  To-day  it  is  glad  to  pick  up  the  crumbs  that 
fall  from  the  banquet  of  Mars. 

The  War  and  the  Electrical  Industries  in   1915 

After  a  long  pause,  the  various  electrical  industries 
of  the  United  States  were  beginning  to  "go  strong"  in 
1914  until  the  war  hit  them.  Then  came  a  desolating 
drop  in  production  of  apparatus  and  in  income  from 
service,  and  at  the  moment  no  one  can  know  or  tell  what 
the  results  are  or  what  is  the  resultant  curve.  As 
usual,  the  writer  has  consulted  a  number  of  leaders  and 
authorities  in  the  industry,  whose  replies  are  marked 
with  friendly  frankness ;  but  their  estimates  are  as  far 
apart  as  the  assumptions  of  indemnity  which  the  two 
great  contending  parties  in  the  "world  war"  are  going 
to  collect  each  from  the  other.  At  this  point,  before 
submitting  estimates  which  will  naturally  go  at  once 
under  "condemnation  proceedings,"  the  writer  may  be 
allowed  to  quote  from  his  review  of  last  year  a  warn- 
ing which  to-day  needs  more  emphasis  than  there  was 
then  given  to  it:  "The  great  monumental  fact  con- 
fronting any  economic  student  is  that  the  electrical  in- 
dustries of  America  have  needed  and  will  need  millions 
of  dollars  every  week  for  their  legitimate  and  automatic 
expansion.  It  has  been  a  small  sum  perhaps,  compared 
with  the  horrid,  crazy  waste  of  war ;  but  the  trouble  is 
that  while  a  bankrupt  nation  can  still  put  up  a  fight  for 
destruction  with  an  empty  treasury,  a  constructive  cor- 
poration has  to  quit  unless  it  can  pay  its  bills  for  labor 
and  material.  This  should  be  one  of  the  great  under- 
lying arguments  against  government  ownership." 

The  branch  of  the  industry  with  largest  earnings  is 
the  street  railways,  including  a  rapidly  growing  propor- 
tion of  income  due  to  electrification  of  main  steam  lines, 
as,  for  example,  that  on  the  Pennsylvania  Railroad  from 
Philadelphia  to  Paoli  or  the  extension  on  the  New 
Haven  road  from  Stamford  to  New  Haven.  But  the 
street  railways  have  fallen  upon  evil  days  from  the 
coming  of  the  jitney,  just  as  they  did  in  the  days  of  the 
old  bicycle  craze  twenty-five  years  ago,  when  every  type- 
writer and  every  mechanic  rode  to  and  fro  on  the 
"bike,"  deserting  the  car.  However,  the  jitney,  like 
every  other  innovation,  is  rapidly  finding  its  circum- 
scribed limitations,  and  the  trolley  car  is  coming  back 
to  its  own.  The  episode  is  proving  to  be,  relatively,  the 
mere  raiding  of  bandits  rather  than  a  seizure  of  Bel- 
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gium  in  force.     Manj    useful  lessons  arc  being  taughl 
as  to  greater  flexibility  of  service,  but  the  industr 
a  whole  remains  intact,  with  only  a  few  dents.    The  i 
mated  income  of  electric  railways  last  year  was  not  loss 
than  $780,000,000,  a  perfectly  safe  figure.     Son* 
cellent  authorities  assume  a   falling  off  in  this  year  of 
at  least    8  or    10   per  rent;    hut    main    of   the   big   nil. an 

transportation  systems  have  been  doing  better,  and  in 

New  York  City  they  "are  practically  all  enjoying  a 
marked  hoom  in  traffic."  Let  US,  in  no  pessimistic 
spirit,  put  it  at  $700,000,000.  As  a  check  to  these  fig- 
ures it  may  he  stated  that,  according  to  statistics  col- 
lected by  the  Bureau  of  Fare  Research  of  the  Ameri- 
can Electric  Railway  Association,  from  twenty-four 
street-railway  companies  in  thirteen  States,  omitting 
New  York  City,  these  roads  showed  gross  earnings  for 
the  year  ended  June  30,  1915,  of  $81,355,948.  The  net 
income  of  these  roads  in  1914  was  $35,647,912,  and  in 
1915  it  was  $33,954,518.  There  was  a  falling  off  in 
gross  of  4.2  per  cent  and  in  net  of  4.7  per  cent.  As 
against  these  figures  it  may  be  noted  that  during  the 
first  half  of  November  New  York  elevated  travel  in- 
creased 11.3  per  cent  and  that  in  Brooklyn  13.1  per 
cent.  The  Interborough  of  New  York  City  was  doing 
$10,500  a  day  more  business  in  November  than  in  1914. 

Central  Station  Earnings  Show  Increase 

Coming  next  to  central-station  earnings,  the  same 
difficulty  is  encountered  of  finding  a  firm  basis  of  esti- 
mate. It  is  notorious  that  many  systems  in  cities  and 
sections  of  the  country  were  badly  hurt;  some  of  them 
suspended  payment  of  dividends  or  cut  the  rate  of  re- 
turn on  investment.  Yet  now  in  almost  every  case  they 
are  back  to  normal,  and  in  various  instances  the  gross 
and  net  earnings  have  jumped  far  beyond  any  previous 
records.  This  is  not  only  true  of  cities  like  Pittsburgh 
and  Detroit,  where  war  manufacturing  may  perhaps 
be  credited  with  much  of  the  gain,  but  applies  to  places 
where  the  picking  up  of  a  heavy  new  industrial  load  is 
in  evidence.  It  is  said,  for  example,  that  more  electric 
furnaces  have  been  sold  in  the  United  States  in  the  last 
six  months  than  in  the  previous  five  years.  That  goes 
for  something,  but  there  are  huge  gains  in  other  fields 
of  which  little  is  yet  generally  known.  Last  year  the 
amount  of  earnings  from  central-station  service  was 
placed  at  $400,000,000,  which  was  certainly  near  the 
mark,  possibly  an  underestimate.  A  gain  of  only  5  per 
cent  would  put  it  for  1915  at  about  $425,000,000.  Let 
it  go  at  that. 

The  estimate  for  telephone-service  earnings  in  1914 
was  $350,000,000.  The  last  report  of  the  Bell  system, 
which,  of  course,  did  not  include  the  independent  com- 
panies, showed  a  gross  revenue  of  $226,000,000,  and, 
allowing  only  half  as  much  more  for  the  "indepen- 
dents," the  figure  for  1914  is  fairly  reached.  But  has 
it  been  equaled  or  much  exceeded  during  1915?  This 
is  quite  doubtful.  The  best  evidence  obtainable  would 
show  that  the  Bell  system  has  gained  about  8  per  cent 
over  1914,  as  it  did  in  1915,  but  the  writer  fears  to  as- 
sume any  such  gain  on  the  "independent"  systems. 
Facts  seem  to  point,  if  anywhere,  the  other  way,  so  that 
it  is  safe  to  let  the  estimate  of  1914  stand  again. 

On  the  other  hand,  it  is  beyond  question  that  the  good 
old-fashioned  art  of  telegraphy  has  had  a  decided  boom. 
For  the  year  ended  Dec.  31,  1914,  the  Western  Union 
system  reported  gross  earnings  of  not  less  than  $46,- 
265,000.  The  estimate  in  these  pages  of  the  yield  of  all 
telegraph  service  in  the  country  in  1914  was  $85,000,- 
000,  which  under  the  circumstances  was  obviously  very 
conservative,  even  if  the  Postal  company's  system  did 
not  rival  that  of  its  opponent  in  gross  revenue.  There 
are  a  good  many  telegraph  systems  in  this  country  and 
many  varieties  of  telegraph  service.     According  to  an 


Official  statement  that  cannot  be  controverted,  the  West- 
ern Union  business  up  to  Sept.  30  was  o  per  cent  better 

than  last  year  ID  gross  and  not  loss  than  70  per  cent 
better  in  net  which  is  "going  some."  It  is  believed 
that  the  annual  statement  due  in  .January  will  show  an 
increase  in  gross  of  about  10  per  cent.  There  can 
hardly  be  any  cavil  if,  after  a  year  when  land  lines  and 
submarine  cable  have  done  the  biggest  stunts — not  for- 
getting the  wireless  by  any  means — the  telegraph  in- 
come all  told   is  put  at  $100,000,000. 

Extraordinary.  Year  for  Electric  Manufactures 
Possibly  of  all  fields  of  electrical  activity  that  in  elec- 
trical manufacturing  is  just  now  the  most  difficult  to 
estimate  closely,  one  reason  being  that  it  is  so  hard  to 
say  what  is  electrical  manufacturing  and  what  is  not. 
Of  course,  one  should  exclude  all  the  enormous  war 
products  of  the  munition  class  and  otherwise,  but 
everybody  knows  that  a  very  large  number  of  electrical 
factories  have  been  engaged  in  such  work  and  that  a 
good  deal  of  it  has  also  been  "legitimately"  electrical. 
One  authority  remarks:  "The  present  year  has  been 
somewhat  unique  as  regards  the  character  of  electrical 
production,  for  until  comparatively  recently  there  was 
a  scarcity  of  orders  for,  and  consequent  production  of, 
large  apparatus  for  both  central-station  and  electric- 
railway  purposes;  but  the  year  stands  unprecedented 
as  regards  the  extent  of  industrial  applications  of  elec- 
tricity, resulting  in  almost  a  'famine'  in  industrial 
motors."  This  is  true,  but  at  the  moment  the  cry  for 
generators  is  intense,  and  the  builders  are  loaded  up 
with  orders  carrying  them  a  year  ahead  at  full  capacity 
of  production.  As  a  general  proposition,  the  official 
figures  in  New  York  State  showed  for  November  in 
1300  manufacturing  plants  4  per  cent  increase  in  oper- 
atives and  6  per  cent  increase  in  wages  over  October. 
There  is  also  to  be  borne  in  mind  the  higher  cost  of 
materials,  notably  copper.  Hence,  if  the  figure  of  1914 
of  $450,000,000  for  electrical  manufacturing  was  cor- 
rect— and  it  was  surely  near  the  mark — a  total  of 
$500,000,000  might  be  assumed  for  1915.  Yet  one 
authority  with  wide  range  of  observation  says:  "We 
have  found  1915  in  general  to  be  not  so  good  as  1914. 
If  you  take  $450,000,000  for  your  figure  for  1914,  then 
1915  would  not  be  more  than  $400,000,000  to  $425,000,- 
000.  This  is  figuring  on  the  electrical  manufacturing 
business,  and  not  on  the  war  business  that  some  elec- 
trical manufacturers  have  taken."  If,  therefore,  the 
estimate  of  1914  be  allowed  to  stand,  there  cannot  be 
much  complaint  of  extravagant  optimism. 

The  income  of  "isolated  plants"  and  "miscellaneous" 
may  be  left  where  they  stood  last  year.  The  isolated 
plant  tends  to  diminish  relatively  year  by  year,  while 
"miscellaneous"  sources  of  electrical  service  and  in- 
come tend  to  rapid  multiplication,  especially  in  electro- 
metallurgy and  electrochemistry. 

The  table  of  gross  income  of  electrical  industries  and 
service  for  1915  herewith  submitted  is  subject  to  the 
calculations  and  checks  suggested.  It  can  at  best  be 
only  an  estimate,  but,  on  the  other  hand,  the  funda- 
mental data  are  not  far  to  seek  and  would  indicate  that 
it  cannot  be  very  far  wrong.  The  estimates  bring  out 
an  increase  of  only  $10,000,000  on  a  previous  grand 
total  of  $2,265,000,000  estimated  for  1914,  every  item 
in  the  total  having  since,  where  possible,  been  closely 
verified  or  more  than  made  good: 

Electric  railways    $700,000,000 

Central  stations    425,000,000 

Telephone  service 350,000,000 

Telegraph  service 100,000,000 

Electrical  manufacturing   450,000,000 

Isolated  plants    1257000,000 

Miscellaneous 125,000,000 

Total    $2,275,000,000 
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"The  development  of  efficiency  and  of 
systematic  methods  to  prevent  loss  and 
increase  gain  in  every  department  of  busi- 
ness means  that  all  standards  will  be  more 
exacting." — Edward  N.  Hurley. 

Knowledge  of  Costs  as  a  Basis  for  Manufac- 
turing Advance 

By  Edward  N.  Hurley 

Vice-chairman  Federal  Trade  Commission 

NO  constructive  work  that  the  Federal  Trade  Com- 
mission has  undertaken  is  of  more  fundamental 
importance  than  its  study  of  cost-keeping  meth- 
ods. The  failure  of  manufacturers  to  know  their  costs 
of  production  and  their  selling  expense  is  the  germ  of 
a  long  train  of  evils.  Experience  as  a  manufacturer 
has  taught  me  very  forcefully  the  truth  of  this;  and 
contact  as  a  public  official  with  many  business  men  in 
all  parts  of  the  country  has  deepened  my  feeling  that  the 
failure  to  calculate  costs  accurately  is  a  point  of  serious 
weakness  in  our  industrial  structure. 

In  speaking  to  the  electrical  industry  on  this  topic 
I  am  not  unmindful  of  the  fact  that  many  organizations 
have  followed  correct  accounting  systems  and  have  the 
invaluable  knowledge  that  comes  therefrom.  Those 
whom  the  Federal  Trade  Commission  hopes  to  benefit 
are  the  manufacturers  who  have  never  made  a  proper 
analysis  of  costs.  Indisputable  and  prompt  information 
of  such  a  nature  is  absolutely  indispensable  to  the 
seeker  for  trade  in  foreign  markets.  For  the  overseas 
commerce  has  been  developed  by  masterly  policies  of 
co-operation  between  European  manufacturers  and  gov- 
ernments, and  this  kind  of  competition  cannot  be  met 
successfully  by  any  American  who  has  not  at  his  com- 
mand at  all  times  the  fullest  and  most  detailed  data. 
Principle,  Not  Figures,  Important 

It  is  only  the  principle  involved  that  concerns  the 
Federal  Trade  Commission.  The  commission  believes 
that  it  can  be  of  real  service  to  business  interests  by 
promulgating  standard  systems  of  accounting  for  use 
in  different  industries.  That  this  plan  is  thoroughly 
practicable  is  shown  by  the  appointment  of  an  advisory 
council  by  the  American  Association  of  Public  Account- 
ants to  consult  with  the  commission  on  this  subject. 
With  the  co-operation  of  this  professional  body  the 
commission  desires  to  present  rules  that  will  materially 
strengthen  the  position  of  the  manufacturer  both  as  a 
selling  factor  in  world  trade  and  as  a  borrower  with 
sufficient  credit  to  carry  his  projects  to  a  successful 
conclusion.  The  results  obtained  from  the  introduction 
of  such  systems  are  not  the  business  of  the  commission. 


It  is  not  the  figures  that  interest  us.  It  is  the  oppor- 
tunity which  is  opened,  entirely  apart  from  the  work  of 
regulation  laid  down  in  the  law,  to  accomplish  some- 
thing constructive  in  a  large  field  for  usefulness. 

Many  a  manufacturer  doing  a  good  volume  of  busi- 
ness is  hampered  more  than  he  realizes  by  a  lack  of 
ready  capital.  If  he  knew  how  to  proceed  to  get  capi- 
tal, he  would  find  plenty  at  hand  for  his  legitimate  needs. 
He  knows  the  mechanical  details  of  his  business;  he 
has  solved  the  problem  of  finding  a  market  for  his 
products,  but  he  cannot  expand  at  a  rapid  rate.  He  is 
on  friendly  terms  with  his  banker,  who  regards  him  as 
a  business  man  of  small  affairs.  In  the  course  of  time, 
if  all  goes  well,  he  may  possibly  amount  to  something 
more,  the  banker  concludes.  He  is  one  of  many  thou- 
sands, all  rated  as  of  about  the  same  indifferent  grade. 
He  has  not  tested  his  standing  as  a  borrower;  the  bank 
does  not  know  enough  about  him  to  risk  much  on  credit. 

'An  Illuminating  System  of  Accounts" 

What  such  a  man  needs,  first  for  the  protection  of 
the  business  which  he  has,  and  second  in  order  that  he 
may  live,  grow  and  prosper,  is  an  illuminating  system 
of  accounts.  Without  it  he  cannot  make  himself  un- 
derstood by  the  banker.  He  is  assured  that  he  is  as 
sound  as  a  dollar,  but  the  banker,  who  deals  mostly  in 
the  money  of  other  people,  has  to  develop  his  own  con- 
fidence in  a  borrower  before  he  feels  at  liberty  to  in- 
trust capital  to  him.  And  the  best  introduction  to  the 
good  will  of  the  lender  of  commercial  funds  is  an  ade- 
quate statement — full  and  frank. 

The  business  man  must  talk  the  bankers'  language. 
Important  as  this  is  now,  it  will  be  absolutely  essential 
in  the  more  rigid  requirements  of  the  future.  The  de- 
velopment of  efficiency  and  of  systematic  methods  to 
prevent  loss  and  increase  gain  in  every  department  of 
business  means  that  all  standards  will  be  more  exacting. 
Against  the  day  of  closer  reckoning  which  will  have  to 
be  confronted  in  the  coming  years  every  business  man 
should  prepare  himself. 

Hampered  by  Failure  to  Grasp  Opportunities 

Why  should  a  business  man  be  hampered  by  lack  of 
capital  when  he  is  honestly  entitled  to  a  line  of  credit 
that  would  fit  him  to  enlarge  his  capacity,  his  markets, 
his  profits?  Yet  we  find  frequent  evidences  of  individ- 
uals who  are  held  back  simply  because  they  have  not 
appreciated  their  opportunities.  One  man,  whose  case 
is  typical  of  others,  said:  "Why  should  I  bother  about 
foreign  trade  when  domestic  orders  take  the  full  pro- 
duction of  my  plant?"  This  man  does  not  see  that  in 
failing  to  look  into  foreign  possibilities  he  is  overlooking 
markets  that  would  increase  his  output  and  lower  his 
costs.  Nor  does  he  understand  that  a  foreign  com- 
petitor, by  expanding  rapidly,  may  be  getting  ready  to 
offer  serious  competition  in  the  very  home  market  which 
he  is  nursing  so  carefully.  Opportunities  for  growth  are 
too  important  to  be  overlooked,  and  the  value  of  co-op- 
eration of  bankers  is  too  great  a  factor  to  disregard. 

When  a  scientific  record  of  costs  is  available  to  a 
manufacturer  it  is  inevitable  that  he  shall  study  his 
business  from  different  angles.  Some  years  ago,  as  a 
manufacturer,  my  attention  was  called  to  the  number  of 
machines  which  were  returned  by  prospective  purchasers 
after  a  trial.  An  investigation  into  the  cost  of  ship- 
ments showed  a  heavy  charge  per  machine  and  an  enor- 
mous aggregate  which  had  to  be  absorbed  in  total  costs. 
So  it  was  decided  that  an  initial  payment  of  $10  would 
be  required  in  every  case.  This  not  only  had  the  effect 
of  preventing  the  waste  of  shipment  expense,  it  also 
had  the  gratifying  result  of  accomplishing  this  end 
without  reduction  in  the  volume  of  sales,  because  no 
purchaser  wanted   to   lose  the   initial   payment.     It   is 
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Inventories  are  taken  and  plans  ami  policial  for  the  new 
period  of  twelve  months  arc  laid.    .Much  will  he  accom 
pliahed   for  the  future  >>t   American  Industry  If   1916 
nhaii  witness  the  adoption  of  better  accounting  systems 

by  manufacturers  who  have  heretofore  neglected  that 

vital   department   of  their  business. 
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"With  mutual  confidence  established  and 
the  greatest  frankness  prevailing  with  re- 
spect to  the  problems  of  the  industry,  the 
utilities  may  face  the  economic  conditions 
which  now  appear  large  on  the  world's 
horizon  with  a  greater  degree  of  assurance 
than  at  any  previous  time." — William  J. 
Hagenah. 

The  Development  of  the  True  Function  of  the 

Commission 

By  William  J.  Hagenah 

Public  Utility  Statistician 

HE  record  of  public-utility  regulation  during  1915 
is  a  story  of  conservative  but  substantial  prog- 
ress. Regulation  by  state  commissions  has  be- 
come a  generally  recognized  and  settled  fact.  The  char- 
acter of  legislation  on  this  subject  was  of  a  distinctly 
more  favorable  tone,  the  number  of  companies  involved 
in  rate  and  service  controversies  showed  a  tendency  to 
diminish,  and  in  the  decisions  which  issued  there  is 
manifest  a  clearer  insight  into  the  practical  problems 
of  utility  growth  and  operation,  a  misunderstanding  of 
which  has  so  often  been  responsible  for  the  lack  of  co- 
operation between  the  public  and  the  corporations.  The 
year  has  been  marked  by  a  large  number  of  decisions, 
and  while  only  a  few  were  of  more  than  local  interest, 
yet  upon  analysis  there  appeared  for  the  first  time  an 
approach  toward  uniformity  in  the  recognition  of  the 
underlying  fundamental  principles  and  in  their  practi- 
cal application  to  the  facts  presented. 

To  the  student  of  the  public-utility  movement  in 
America  nothing  has  been  more  discouraging  than  the 
apparent  confusion  in  the  opinions  of  the  different 
state  boards  and  the  difficulty  of  finding  precedents  on 
bases  at  all  comparable.  As  legislative  bodies,  engaged 
in  the  determination  and  interpretation  of  facts,  the 
early  opinions  of  these  commissions  showed  the 
widest  possible  variance.  As  illustrating  this  con- 
dition, some  commissions  refused  to  make  any  al- 
lowance for  going  value,  while  others  have  been 
insistent  that  this  is  a  legitimate  part  of  the  fair  value 


oi  the  property  bul  here  differed  in  the  measure  of  such 

allowance  l>\  amount-  ranging  I  nun  :;  per  cent  to  80 
per  cent  of  the  value  of  the  physical  plant  alone.  The 
allowances  lor  overhead  charee  have  ranged  in  ap- 
praisals of  the  same  class  of  properly  from  L2  per  Cent 
to  L'S  per  cent,  and  so  dill'erent  ha-  been  the  classifica- 
tion df  costs  and  the  manner  m  which  these  computa- 
tions have  been  made  that  in  some  cases  the  commission 

allowing  I  —  per  cent  was  in  tact  more  liberal  than  the 
one  allowing  20  per  cent.    The  provision  for  deprecia 

tion  in  some  states  has  been  more  than  twice  the  per- 
mitted charge  in  other  states.  A  like  variation  has  ex- 
isted in  the  methods  adopted  for  determining  the  pres- 
ent or  depreciated  value  of  the  property  and  the  pro- 
vision for  working  capital.  Some  commissions  have 
accepted  not  less  than  8  per  cent  as  the  measure  of  a 
reasonable  return,  and  this  in  the  great  investment  cen- 
ters of  the  East,  whereas  only  G  per  cent  has  been  al- 
lowed in  some  agricultural  states  of  the  Middle  West. 
So  wide  has  been  the  variation  in  the  decisions  of  dif- 
ferent commissions,  and  even  between  the  decisions  of 
the  same  commission  separated  by  an  interval  of  years, 
as  to  give  rise  to  the  belief  that  each  commission  was 
developing  methods  of  procedure  for  its  own  use,  with- 
out regard  to  the  rulings  of  other  states. 

Settlement  of  Disputed  Questions  by  the  Courts 

Two  facts  during  1915  have  tended  to  a  distinct  bet- 
terment of  this  condition,  namely,  a  growing  recogni- 
tion of  the  true  function  of  a  public  service  commission 
and  a  definite  settlement  of  many  disputed  points  by 
the  decisions  of  courts  of  last  resort.  It  is  not  many 
years  since  regulation  was  considered  synonymous  with 
reduction  of  rates.  That  public-utility  rates  were  too 
high  and  the  service  inadequate  and  inefficient  was  then 
a  common  impression.  However  one  may  regard  the 
subject  of  regulation,  it  is  impossible  from  a  reading 
of  some  of  the  early  decisions  not  to  feel  that  in  cer- 
tain cases  at  least  the  analyses  were  made  to  fit  the 
exigencies  of  the  situation.  Where  it  was  possible  to 
grant  a  reduction  in  rates  and  still  be  liberal  in  mat- 
ters of  valuation  and  the  rate  of  return,  liberality 
toward  the  utility  was. given  prominence.  Where  a  less 
favorable  interpretation  of  the  facts  was  necessary  to 
make  possible  a  reduction,  the  estimates  and  allowances 
were  reduced  apparently  without  regard  to  consistency 
with  other  decisions.  There  were  also  decisions  ob- 
viously prepared  to  appear  severe  on  the  surface,  but 
which  on  analysis  of  the  rates  prescribed  showed  a 
liberal  return  on  the  fair  value  of  the  property.  Other 
decisions,  seemingly  conforming  to  the  best  precedents, 
prescribed  rates  which  failed  to  earn  even  bond  interest 
when  put  into  effect. 

When  we  consider  the  temper  of  the  public  mind  out 
of  which  the  demand  for  regulation  grew,  this  condi- 
tion is  not  unnatural.  Smarting  under  the  activity  of 
certain  utilities  in  municipal  politics  and  the  undis- 
puted fact  that  large  profits  were  made  in  some  cases, 
the  public  launched  its  campaign  for  regulations  at  a 
time  when  but  one  conclusion  with  respect  to  the  offend- 
ing companies  was  possible.  That  a  substantial  reduc- 
tion in  rates  was  justified  in  every  case  was  generally 
felt,  and  the  decisions  for  some  time  were  all  in  this 
direction.  This  condition,  however,  no  longer  exists. 
The  most  conspicuous  instances  of  excessive  rates  have 
been  analyzed  and  adjusted,  and  it  lias  been  found  that 
these  widely  advertised  instances  of  great  profits  were 
not  typical  of  the  industry  as  a  whole.  In  fact,  peti- 
tions for  increases  in  rates  have  become  common,  and 
relief  from  unreasonably  low  rates  is  no  longer,  so  in- 
frequent as  to  incite  comment.  Our  commissions  to- 
day occupy  a  position  akin  to  that  of  a  court,  and  we 
discover  in  the  decisions  a  judicial  viewpoint  and  dis- 
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criminating  judgment  out  of  which  are  growing  uni- 
formity in  analysis  and  a  regard  for  precedents.  In 
fact,  it  is  now  becoming  possible  for  companies  acting 
alone  or  in  co-operation  with  the  city  authorities  to  ad- 
just rates  on  a  basis  approved  by  the  commissions  with- 
out the  former  lengthy  and  expensive  hearings. 

The  Functions  of  the  Commission  Recognized 

In  this  evolution  of  regulation  commissions  are  more 
nearly  discharging  the  functions  assigned  to  them.  The 
legislatures  have  declared  the  policy  of  the  states  and 
directed  that  values  shall  be  "fair"  and  returns  on  the 
investment  "reasonable."  Academic  discussion  and 
hair-splitting  refinements  of  matters  founded  on  esti- 
mate in  the  first  instance  are  giving  way  to  a  broader 
consideration  of  facts,  of  law  and  of  economics.  There 
is  less  disposition  to  describe  as  "reasonable"  rates 
which  are  just  on  the  safe  side  of  confiscation,  and 
there  is  a  greater  desire  to  find  conclusions  more  con- 
sistent with  the  earnings  in  other  fields  attracting  capi- 
tal and  with  which  the  public-utility  industry  must 
compete.  It  has  also  been  learned  that  proper  rates  and 
adequate  service  can  be  given  to  the  public  without 
embodying  in  the  decision  a  mass  of  dicta  having  a 
tendency  to  discourage  utility  investments. 

While  improvement  is  apparent  in  the  decisions  of 
the  commissions,  the  opinions  of  the  courts  during 
1915  have  been  important  and  far-reaching.  When 
precedents  were  lacking  and  the  law  with  respect  to 
valuation  and  rate-making  bases  was  uncertain  in  many 
important  particulars,  it  is  not  surprising  that  incon- 
sistency should  have  developed,  due  as  much  to  the 
loose  thinking  and  natural  bias  of  corporation  and 
municipal  partisans  as  to  the  individual  views  of  com- 
missioners. In  passing  on  matters  affecting  public 
regulation  our  courts  have  proceeded  slowly,  the  wis- 
dom of  which  course  is  generally  recognized.  Each 
year  we  have  received  definite  judicial  expression  on 
some  important  subject  of  controversy,  and  1915  has 
contributed  the  decision  of  the  United  States  Supreme 
Court  that  going  value  "is  a  property  right  and  should 
be  considered  in  determining  the  value  of  the  property 
upon  which  the  owner  has  a  right  to  make  a  fair  re- 
turn." This  opinion,  together  with  the  somewhat  earlier 
decisions  of  the  state  courts  of  New  York,  will  exercise 
a  most  important  influence  on  future  questions  of  val- 
uation and  rate-making. 

The  year  1915,  however,  has  not  seen  public  utilities 
entirely  out  of  the  woods.  The  baneful  influence  of  poli- 
tics still  makes  its  presence  felt.  The  existence  of  a 
great  utility  property,  whether  publicly  or  privately 
owned,  whose  service  enters  into  practically  every  home 
in  the  city,  offers  a  tempting  field  for  exploitation,  and 
it  is  probably  futile  to  hope  for  the  complete  elimina- 
tion of  that  type  of  citizen  who  seeks  to  arouse  public 
sentiment  against  utility  services  for  his  personal  ad- 
vantage. A  certain  amount  of  criticism  is  not  without 
beneficial  and  stimulating  effect,  and  although  at  times 
trying  and  also  expensive,  it  may  have  to  be  accepted 
as  a  part  of  the  price  for  operating  the  service  under 
our  lax  city  governments.  Contests  for  the  control  of 
commissions  still  arise  in  those  states  which  have  more 
recently  created  machinery  for  utility  regulation  and 
the  policy  of  the  commissions  frequently  changes  with 
a  change  in  the  political  complexion.  However,  most 
of  the  changes  have  been  in  the  direction  of  betterment, 
and  the  progress  which  has  been  made  along  these  lines 
during  the  last  five  years  justifies  the  hope  for  further 
improvement  in  the  coming  years. 

In  many  states  competition  in  utility  service  con- 
tinues. Franchises  for  competing  utilities  are  now  sel- 
dom granted,  but  the  evil  resulting  from  the  operation 
of-  duplicate  plants  is  still  apparent  in  many  cities.     If 


it  is  contrary  to  the  public  interest  to  permit  a  compet- 
ing plant  to  be  constructed,  it  is  equally  wrong  to  per- 
mit existing  competing  plants  to  make  large  extensions 
into  the  same  territory.  In  either  event  the  expendi- 
tures are  largely  economic  waste.  Some  day  the  con- 
tinuance of  an  erroneous  public  policy  will  be  deemed 
just  as  much  a  subject  calling  for  restrictive  legisla- 
tion as  are  attempts  to  institute  such  a  policy  in  the 
first  instance.  Another  illustration  of  incomplete  and 
inconsistent  regulation  has  existed  with  respect  to  the 
"jitney"  competition  against  street  railways.  Although 
deep  inroads  have  been  made  into  the  earnings  of  the 
traction  companies,  public  authorities  in  many  states 
have  been  slow  to  act.  That  this  competition  is  dimin- 
ishing must  be  attributed  more  to  the  natural  failure 
of  the  venture  than  to  a  constructive  exercise  of  the 
regulative  power. 

Effect  of  Increase  of  Commodity  Prices 

Another  condition  with  respect  to  which  the  public 
utility  position  has  not  been  improved  in  1915  is  the 
constant  increase  in  commodity  prices.  During  the 
last  fifteen  years  this  gradual  increase  has  been  noticed, 
but  not  until  1910  did  it  assume  a  serious  aspect.  The 
significance  of  this  condition  is  indicated  by  the  fact 
that  commodity  prices  and  wages  are  to-day  practically 
at  their  highest  point  since  the  civil  war,  and  there  is 
every  indication  that  they  will  continue  to  rise,  while, 
conversely,  the  purchasing  power  of  the  dollar  of  in- 
come is  diminishing.  Unlike  the  mercantile  and  manu- 
facturing establishments,  the  public  utility  is  unable  to 
shift  this  ever-increasing  burden,  and  it  is  probable 
that  in  the  near  future  petitions  for  increases  in  rates 
will  become  more  numerous.  Many  utilities — especially 
those  which,  like  traction  companies,  have  more  nearly 
reached  the  saturation  point  in  their  service — are  in  a 
weaker  condition  to-day  than  ten  years  ago,  even 
though  their  business  has  greatly  increased.  One  large 
street-railway  system  is  now  petitioning  for  relief  from 
a  schedule  of  rates  prescribed  by  a  commission  and  re- 
garded as  satisfactory  but  a  few  years  ago.  In  several 
of  the  largest  cities  telephone  companies  are  seeking 
increased  rates  and  changes  in  the  form  of  their  serv- 
ice which  will  tend  to  reduce  operating  expenditures. 
In  the  future  work  of  the  commissions  we  shall  doubt- 
less hear  more  of  operating  costs  and  less  of  investment 
costs,  for  it  is  in  the  operating  statement  that  the  full 
and  direct  effect  of  the  price  increases  is  most  felt. 

It  may  be  concluded  that  the  year  1915,  while  lack- 
ing in  any  spectacular  development  affecting  this  indus- 
try, has  witnessed  substantial  progress  in  the  solution 
of  those  problems  for  which  the  commissions  were 
created  and  has  seen  a  great  improvement  in  the  ac- 
curacy, efficiency  and  justice  of  their  work.  The  quest 
for  infinite  detail  is  giving  way  to  a  broader  Vision  and 
better  understanding  of  the  practical  problems  of  util- 
ity operation.  This  condition  has  also  been  aided  by 
the  greatly  changed  attitude  of  the  utilities  themselves 
with  respect  to  public  regulation  and  a  desire  for  closer 
co-operation  with  the  public.  The  highest  courts  by 
their  decisions  have  removed  from  the  realm  of  conten- 
tion some  of  the  matters  which  have  heretofore  been  the 
subject  of  the  widest  differences  between  the  public  and 
the  corporations.  It  may  safely  be  said  that  as  a  result 
of  the  present  attitude  of  the  commissions  and  the 
utilities  there  is  being  built  up  a  deeper  appreciation 
of  the  rights  of  each  party  and  a  realization  that  only 
through  co-operation  can  the  best  results  be  obtained. 
With  mutual  confidence  established  and  the  greatest 
frankness  prevailing  with  respect  to  the  problems  of  the 
industry,  the  utilities  may  face  the  economic  conditions 
which  now  appear  large  on  the  world's  horizon  with  a 
greater  degree  of  assurance  than  at  any  previous  time. 
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The  Development  of  Applied  Science 
in  1915 

By  Dr.  A.  E.  Kknni  i  i  1 
Profeuor  of  Electrical  [engineering,  Harvard  University 

DESPITE  the  unabated  continuance  of  a  war  of 
wholesale  destruction  and  of  reversion  toward 
barbarism  with  the  aid  of  modern  engineering 
methods,  the  year  L915  has  witnessed  some  noteworthy 
achievements  of  electricity  which  tend  to  wage  war  on 
war  and  make  constructively  for  the  permanent  uplift 
of  man. 

The  principal  electrical  event  of  the  year  has  prob- 
ably been  the  radio  transmission  of  speech  from  Arling- 
ton, Va.,  near  Washington,  D.  C,  to  Pearl  Harbor, 
Honolulu,  a  distance  over  the  globe  of  approximately 
7800  km.,  or  4200  nautical  miles.  Speech  from  Arling- 
ton is  stated  to  have  been  also  recognized  at  Paris, 
France,  at  Darien,  Panama,  and  at  San  Francisco  and 
San  Diego,  Cal.,  so  that  it  is  reasonable  to  assume  that 
under  favorable  atmospheric  conditions  it  might  also 
have  been  heard  in  all  directions  from  Arlington  to  the 
Honolulu  range  of  4200  nautical  miles,  or  from  beyond 
the  pole  in  the  north  to  beyond  Coquimbo,  Chile,  in  the 
south,  and  to  Italy  in  the  east.  Although  the  voice  is 
described  as  having  been  very  faint  at  Honolulu,  yet  it 
was  clear,  so  that  the  particular  speaker  at  Arlington 
was  recognized  by  the  listener  at  Honolulu. 

Since  the  angular  distance  from  Arlington  to  Hono- 
lulu is  70  deg.  of  arc  and  the  equator  with  reference 
to  Arlington  as  pole  would  be  90  deg.  distant,  the  in- 
ference is  that  the  human  voice  was  carried  in  these 
experiments  to  within  20  deg.  of  the  sending  station's 
equator.  This  means  that  one-third  of  the  total  sur- 
face of  the  globe  was  probably  invaded,  to  a  possibly 
recognizable  degree,  by  the  tones  of  one  human  voice. 

Previously  to  these  attempts  radiotelephony  had  been 
carried  to  a  range  of  a  few  hundred  kilometers,  but  the 
enormous  increase  in  range  suddenly  attained  this  year 
means  that  a  result  of  a  new  and  different  order  has 
been  achieved.  The  relation  of  human  beings  toward 
the  globe  they  inhabit  has  become  altered.  The  world 
has  not  actually  altered  in  its  dimensions,  but  the  great 
distance  to  which  man  has  suddenly  become  able  to 
make  his  voice  heard  has  virtually  caused  the  world  to 
shrink  to  relatively  small  dimensions  by  comparison. 
In  1915  the  whole  world  became  a  small  place* 

The  year  has  also  witnessed  appreciable  advance  in 
radio-engineering.  Rational  formulas  for  operating 
ranges,  tests  and  efficiencies  have  advanced  in  precision 
and  reliability.  New  data  have  become  available  to  en- 
gineers for  dealing  with  skin  effect  in  electric  con- 
ductors and  with  the  phenomena  of  oscillating-current 
circuits,  so  that  these  phenomena  are  rapidly  extending 
from  the  domain  of  mathematics  and  physics  into  the 
workshops  of  applied  science. 

Engineering  science  has  made  notable  advances  dur- 
ing the  year  in  the  design  and  construction  of  very 
large  turbo-generator  units.     Units  of  30,000  kva.  are 


in  service,  and  one  of  35,000  kva.  has  recently  been 
brought  into  operation.  The  kilowatt  and  kilovolt- 
ampere  are  actually  units  too  small  for  the  most  con- 
venient designation  of  such  large  outputs.  The  mega- 
watt and  megavolt-ampere  are  of  a  more  suitable  size; 
so  that  this  year's  accomplishment  is  a  35-megavolt- 
ampere  unit.  It  is  said,  moreover,  that  a  50-mva. 
turbo-generator  unit  has  been  ordered. 

The  success  of  the  United  States  collier  Jupiter,  built 
two  years  ago  with  high-speed  steam  turbo-generators 
and  low-speed  electric  motor-driven  propellers,  has  led 
to  the  commencement  this  year  of  the  first  electrically 
propelled  battleship,  the  U.  S.  S.  California,  which  is 
to  transmit  some  27.5  megawatts  from  high-speed 
turbo-generators  to  low-speed  electric  motors  on  the 
propeller  shafts,  the  gearing  or  speed  ratio  being  ad- 
justable electrically  by  changing  the  number  of  poles 
in  the  motors.  The  high  coal  economy  and  the  absence 
of  racing  of  the  propeller  shafts  are  notable  features 
of  this  electric  propulsion. 

Long-distance  main-line  railroad  electrification  has 
also  made  notable  strides  in  the  past  year,  and  part  of 
a  440-mile  section  of  railroad  has  already  been  equipped 
for  the  operation  of  direct-current  electric  locomotives 
at  3-kv.  pressure. 

Electrical  Conductivity  at  Low  Temperatures 

In  the  direction  of  electrical  engineering  theory,  one 
of  the  most  salient  results  of  the  year  has  been  an  ex- 
planation of  some  very  remarkable  phenomena  of  super- 
conduction in  metals  at  or  near  the  temperature  of 
liquid  helium,  i.e.,  4  deg.  on  the  absolute  or  Kelvin 
scale.  It  has  recently  been  demonstrated  experi- 
mentally by  Kamerlingh  Onnes  that  when  a  small  ring 
of  lead  at  the  temperature  of  liquid  helium  has  an 
electric  current  suddenly  started  around  it  by  the  in- 
ductive action  of  a  magnet  the  unsupported  current 
persists  for  a  wonderful  length  of  time.  About  four 
days,  or  nearly  100  hours,  has  been  estimated  as  the 
time  required  for  the  electric  current  in  the  leaden 
ring,  at  this  temperature,  to  fall  to  one-half  its  initial 
strength.  This  becomes  an  apparent  case  of  a  very 
appreciable  current  strength  persisting  for  a  long  time 
without  any  impressed  emf.  in  its  circuit;  so  that 
Ohm's  law  may  be  said  to  be  reliable  at  ordinary  tem- 
peratures, but  to  break  down  near  the  so-called  absolute 
zero,  or  under  the  lethal  influence  of  liquid  helium.  A 
mathematical  theory  to  account  for  this  break-down  of 
Ohm's  law  has  been  presented  by  Sir  J.  J.  Thomson. 
The  action  may  be  crudely  described  as  the  free  pas- 
sage of  electrons  from  one  doublet  atom  to  its  next 
neighbor  in  a  polarized  chain  by  means  of  a  sort  of 
perpetual  bucket  brigade,  when  the  temperature  is  so 
low  that  the  doublets  can  remain  quiescent  in  long  cir- 
cuital chains  under  the  stimulus  of  momentary  exter- 
nally impressed  emf. 

Steady  advance  has  also  been  made  in  the  laboratory 
investigation  of  crystalline  atomic  structure  thfough 
the  use  of  X-ray  reflections.  It  can  hardly  be  doubted 
that  these  investigations  will  lead  to  valuable  applica- 
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tions.    Already  we  are  led  to  perceive  why  a  diamond  is 
so  hard  and  rigid  in  its  structure. 

The  San  Francisco  Exposition 

A  great  event  of  the  year  in  all  departments  of  the 
world's  industry  has  been  the  International  Panama- 
Pacific  Exposition  at  San  Francisco.  So  far  as  con- 
cerns electrical  engineering,  it  is  noteworthy  that  for 
the  first  time  in  many  years  no  special  electricity  build- 
ing was  considered  necessary  for  the  proper  display  of 
electrical  engineering  exhibits.  On  the  other  hand, 
electricity,  electrical  science  and  electrical  engineering 
were  displayed  in  all  parts  of  the  Exposition,  and  espe- 
cially in  the  electric  illumination  at  night,  which  was 
greatly  admired.  Thus  electricity  has  come  to  be  vir- 
tually accepted  as  a  pervading  influence  in  modern  life 
that  needs  no  special  collection  of  exhibits  for  its  recog- 
nition. 

One  of  the  great  electrical  engineering  displays  at 
the  San  Francisco  exhibition  was  the  daily  telephonic 
communication  by  wire  with  New  York  City,  as  listened 
to  by  more  than  200  persons  simultaneously  in  one  of 
the  exhibition  buildings.  For  the  first  time  persons 
sitting  within  a  few  meters  of  the  Golden  Gate,  on  the 
Pacific  Ocean  shore,  could  hear  loudly,  by  telephone, 
the  sound  of  waves  breaking  on  the  Atlantic  Coast  in 
New  Jersey. 

Considering  how  many  active  workers  have  been 
taken  from  the  electrical  laboratories  of  Europe  to  join 
the  armies,  and  how  much  scientific  and  engineering 
work  has  thus  had  to  be  postponed,  it  is  remarkable 
how  much  has  been  accomplished  during  the  year  in 
the  world  as  a  whole.  The  war  has  revealed  abundantly 
the  necessity  of  organized  and  disciplined  co-operation 
in  all  branches  of  applied  science  for  the  accomplish- 
ment of  national  industrial  results.  No  country  can  in 
future  hope  to  achieve  social,  industrial  or  commer- 
cial success  without  enlisting  applied  science  through- 
out its  organization. 


Tendencies  in   Design   and   Construction   of 

Power-Station  Equipment 

By  Philip  Torchio 

Chief  Electrical  Engineer  New  York  Edison  Company 

GREAT  progress  has  been  made  in  the  design  and 
construction  of  large  three-phase  turbo-gener- 
ators for  single-phase  railway  operation,  as  illus- 
trated by  the  units  installed  by  the  United  Electric 
Light  &  Power  Company  supplying  the  New  York  end 
of  the  electrification  system  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  and  by  the  Norfolk  & 
Western  Railway  Company  on  its  electrification  in  the 
Elkhorn  grade-Bluefield  section  of  its  main  line. 

Single-Phase  Generator  Construction 

The  rotating  fields  of  such  generators  require  a  very 
special  construction  to  counteract  the  pulsating  flux  in 
the   field    poles   caused    by   the   single-phase    armature 


reaction.  To  prevent  serious  heating  in  the  field  poles 
produced  by  the  eddy  currents,  heavy  damper  windings 
are  required  in  the  poles  to  neutralize  this  pulsating 
flux.  It  may  be  of  interest  to  mention  in  detail  how 
the  difficulties  of  construction  have  been  overcome  in  the 
above-mentioned  generators. 

The  rotors  are  built  up  of  steel  plates  held  together 
between  heavy  stub-end  forgings  by  means  of  heavy 
chrome  nickel-steel  bolts  put  in  place  under  a  heavy 
initial  tension.  This  construction  enables  the  use  of 
material  which  is  practically  uniform  in  quality  in  all 
radial  directions,  and,  having  been  worked  in  the  forg- 
ing or  rolling  process  in  an  axial  direction,  its  proper- 
ties are  excellent  in  a  radial  direction.  It  also  permits 
of  the  elimination  of  the  through  shaft.  The  plates 
have  portions  milled  out,  and  the  rotor  slots  are  cut 
deeper  than  is  needed  for  the  field  coils  to  increase  the 
ventilation  by  providing  these  paths  for  the  air,  which 
passes  through  the  rotor  axially  and  is  discharged 
radially. 

The  caged  damper  windings  for  counteracting  the 
pulsating  field  flux  consist  of  slot  copper  wedges  in  one 
piece  and  are  also  provided  in  portions  of  the  rotor  in 
which  there  is  no  winding.  The  chrome  nickel-steel 
rings  pass  over  the  ends  of  the  windings  of  the  rotor 
and  secure  them  against  displacement  on  account  of 
centrifugal  force,  and  also  carry  copper  which  is  in- 
serted in  the  ring,  just  within  the  outer  periphery,  by 
dovetailing.  Three  heavy  copper  rings  encircle  each 
of  these  coil-retaining  rings  circumf erentially ;  various 
copper  feeder  bars  are  further  dovetailed  into  the  steel 
rings  in  an  axial  direction.  A  ring  of  special  brass 
composition  and  treatment  is  carefully  joined  with  the 
steel  ring  adjacent  to  the  rotor  core  and  engages  with 
the  copper  bars  in  the  rotor  body,  thereby  assisting 
materially  toward  completing  the  circuit  for  the  cur- 
rents which  are  induced  in  the  rotor.  The  caged  wind- 
ing of  the  retaining  rings  completes  the  circuit  of  the 
damper  windings  and  dampens  out  the  pulsating  flux 
arising  from  the  currents  flowing  into  the  projecting 
ends  of  the  stator  winding.  The  rotor  for  the  greater 
part  of  its  axial  length  has  grooves  cut  into  its  surface 
in  a  circumferential  direction  for  the  purpose  of  assist- 
ing the  induced  currents  to  flow  in  the  copper  bars 
provided  therefor. 

The  construction  of  the  stator  is  characterized  by  the 
use  of  mica  insulation,  the  bracing  of  the  stator  coil 
ends,  and  improvements  in  ventilation. 

Machines  so  constructed  are  guaranteed  for  single- 
phase  kva.  rating,  at  70  per  cent  power-factor,  of  over 
70  per  cent  of  the  three-phase  rating,  thereby  giving 
considerably  more  than  twice  the  single-phase  output  of 
a  three-phase  generator  of  former  standard  construc- 
tion. This  improvement  has  made  possible  material 
economies  in  first  cost  and  operation  of  single-phase 
power  services. 

Large  Turbo-Generator  Units 

Further  progress  in  turbo-generator  design  has  been 
made  in  the  size  of  units.  A  recent  contract  for  a 
45,000-kw.  unit  has  been  placed  with  one  of  the  large 
manufacturing  companies. 

Experience  with  the  compound  turbo-units  seems  also 
to  warrant  expectations  of  further  developments  along 
lines  of  very  large  units  subdivided  in  high-pressure  and 
low-pressure  units,  thereby  realizing  some  saving  in 
steam  economy  over  an  equivalent  single  unit  and  allow- 
ing operation  of  part  of  the  total  rating  in  case  of 
partial  disablement. 

The  largest  water-turbine  generators  ever  built  are 
those  which  have  been  installed  during  the  past  year 
in  the  Long  Lake  development  of  the  Washington  Water 
Power   Company   near   Spokane,   Wash.     They   have  a 
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normal  rating  "i   18,900  kva.  and  arc  capable  <>t  opei 
ating  continuously  :ii  26  per  cent  overload  and  '.»<i  pei 
cenl  power  factor,  with  an  additional  i">  per  cenl  over 
load  when  additional  i 'oivcd  ai r  circulation  la  supplied 
to  the  generator. 
The  water  turbines  driving  the  above  generatoi 

rated    at    22,600    hp.    and    are   of    the   double inllmv    lion 

iontal  Francis  type,  each  unil  being  made  up  of  88-in. 
twin  runners  inclosed  In  east  iron  volute  casings  and 
operating  at  200  r.p.m.  under  an  effective  head  of  L68 

ft.       Results    from    the    test    runner    have    indicated    an 

efficiency  of  91  per  cent. 

For  low-head  hydraulic  plants  the  improvements 
which  have  been  made  during  the  past  few  years  in  the 

scroll  eases  of  reaction  turbines,  and  which  have  pro- 
duced marked  increase  in  efficiency,  have  led  to  the  in- 
stallation of  such  turbines  in  several  plants,  and  in 
some  instances  even  to  the  replacement  of  turbines  of 
older  design. 

Transformer  Units  and  Reactance  Coils 

In  the  field  of  transformer  design  single-phase  self- 
cooled  transformers  were  built  rated  at  5000  kva.  con- 
tinuously and  capable  of  carrying  7500  kva.  for  one  hour 
following  the  5000-kva.  run,  not  to  exceed  a  temperature 
rise  of  55  deg.  C,  and  also  capable  of  carrying  10,000 
kva.  for  seven  minutes  following  the  7500-kva.  run, 
without  injurious  heating.  The  transformers  are  shell- 
type,  oil-insulated,  with  radiator-type  cases  for  outdoor 
mounting  and  connected  to  a  twenty-five-cycle,  23,000- 
volt  system. 

The  large  number  of  protective  reactance  coils  that 
have  now  been  in  service  for  several  years  have  proved 
without  question  their  great  value  in  increasing  the 
continuity  of  the  service  and  affording  protection  to 
apparatus.  Recent  development  in  reducing  the  size 
of  these  coils  has  facilitated  the  installation  of  reactance 
coils  also  on  the  feeder  circuits  in  steam  as  well  as 
hydroelectric  plants. 

Considerable  progress  has  also  been  made  in  the 
construction  of  relays  at  moderate  prices.  The  charac- 
teristics of  these  relays  and  their  consistency  of  opera- 
tion are  very  much  better.  This  greatly  facilitates  the 
selectivity  of  switch  operation,  thereby  increasing  the 
continuity  of  service. 

Electrical  Ship  Propulsion 

One  of  the  notable  developments  of  the  year  has  been 
the  order  by  the  United  States  Navy  Department  of  the 
equipment  for  the  electrical  propulsion  of  the  United 
States  battleship  California.  This  battleship,  which  has 
a  maximum  speed  of  about  22  knots,  will  require  ap- 
proximately 37,000  hp.  on  the  shaft.  Power  will  be 
furnished  by  two  steam-turbine-driven  bi-polar  alterna- 
tors, and  an  individual  two-speed  propelling  motor  will 
be  provided  for  each  shaft. 

This  will  insure  economical  operation  at  cruising 
speed  of  15  knots  or  less,  as  only  one  generator  will  be 
required  and  the  motors  will  operate  on  the  lower  speed 
connection.  The  ship  will  be  able  to  make  a -speed  of 
18*2  knots  with  only  one  generator  in  action.  Speed 
variation  is  secured  by  means  of  variable-speed  gov- 
ernors on  the  turbines.  These  governors  are  regulated 
automatically,  which  effectively  prevents  racing  and 
enables  the  ship  to  maintain  a  fixed  schedule  regardless 
of  the  sea,  weather  or  steam  conditions. 

The  estimated  weight  of  the  propelling  machinery 
without  condensing  auxiliaries  is  only  530  tons,  while 
the  simplicity  and  compact  arrangement  of  the  two  main 
generating  units  and  the  four  propelling  motors  will 
give  an  economy  in  engine-room  space  impossible  to 
attain  with  any  other  form  of  propelling  machinery  of 
equal   rating. 


Significant   Developments   in   Prime   Movers 
By  William  F.  Durand 

Professor  of  Mechanical   Kngineering,  Leland  Stanford  University, 
California 

IN  the  field  of  central-station  engineering  the  progress 
from  year  to  year  often  seems  slight,  perhaps  insig- 
nificant, and  it  is  not  until  we  can  group  a  series 
of  years  and  view  them  as  a  whole  that  we  are  able  to 
appreciate  the  long  way  we  have  come  during,  for  ex- 
ample, the  past  decade.  The  year  1915  has  made  its 
full  measure  of  contribution  to  this  progress,  though, 
in  the  glare  of  other  events  which  have  crowded  the 
year,  the  elements  of  such  progress  may  have  attracted 
only  passing  notice. 

The  main  work  of  the  central-station  engineer  still 
remains  primarily  concerned  with  the  increase  of  effi- 
ciency, the  saving  of  loss,  the  raising  of  output  per 
dollar  of  investment,  per  pound  of  equipment,  or  per 
unit  of  area  or  of  volume  occupied. 

Boilers  and  Fuels 

Thus  in  the  boiler  room  there  has  been  no  significant 
change  in  the  fuel  situation.  Coal  and  oil  stand  as  the 
great  sources  of  energy  for  central-station  service,  and 
the  attention  of  engineers  is  now  directed  simply  toward 
more  and  more  effective  means  of  realizing  the  condi- 
tions for  economical  combustion  and  transfer  of  the 
heat  to  the  water.  The  use  of  powdered  coal  for  fuel 
has  again  attracted  some  attention.  An  entirely  efficient 
and  satisfactory  means  of  burning  coal  in  such  form 
would  aid  in  utilizing  much  carbon  in  the  form  of  finely 
powdered  coal  or  dust  and  would  thus  result  in  economic 
gain  with  reference  to  our  sources  of  fuel  supply.  With 
oil  fuel  the  chief  advances  have  centered  around  methods 
of  mechanical  atomization,  with  its  improved  economy 
as  compared  with  steam  atomization. 

The  routine  work  in  the  fire  room  has  undergone 
little  change  during  the  year.  Central-station  engi- 
neers are  becoming  more  and  more  impressed  with  the 
feeling  that  the  fire  room  is  to  be  the  scene  of  the  next 
great  economies  in  power  production.  In  the  meantime 
the  attendant  conditions  in  the  fire  room  are  all  receiv- 
ing more  and  more  careful  attention.  Such  are  flue-gas 
analysis,  water  analysis  and  control  for  mineral  con- 
tent, supply  and  distribution  of  air  to  reduce  excess, 
temperature  measurements,  control  of  smoke  formation, 
time-regulated  firing,  more  carefully  arranged  schedules 
of  boiler  operation  when  carrying  a  widely  variable  load 
through  the  day,  etc. 

Bigger  Boilers  and  Higher  Steam  Pressures 

The  three  significant  features  regarding  the  boiler 
room  which  have  stood  out  boldly  in  the  work  and 
thought  of  power-plant  engineers  during  the  past  year 
are  larger  units,  higher  steam  pressures,  and  greater 
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output  per  square  foot  of  heating  surface  without  undue 
yielding  of  efficiency. 

For  some  years  600  boiler-hp.  to  750  boiler-hp.  (6000 
to  7500  sq.  ft.  heating  surface)  was  considered  about 
the  normal  upper  limit  in  size  for  central-station  boilers, 
though  much  larger  units  were  common  in  marine  prac- 
tice. The  tendency  now,  however,  seems  to  be  setting 
toward  larger  units,  as  shown  by  those  of  12,200  sq.  ft. 
each  recently  installed  by  the  Commonwealth  Edison 
Company  in  Chicago  and  the  giants  of  23,650  sq.  ft. 
each  installed  at  the  Conners  Creek  Edison  station  in 
Detroit.  Boilers  of  the  size  of  the  latter  will  probably 
not  often  be  duplicated  in  the  immediate  future,  but  a 
unit  of  1200  boiler-hp.  capacity  seems  rational  under 
present  conditions,  and  it  will  not  be  surprising  to  find 
such  boiler  units  coming  into  service  generally  in  large 
station  design. 

Again,  regarding  steam  pressures,  it  is  stated  on 
the  best  authority  that  in  certain  large  metropolitan 
power  plants  the  possibilities  of  advantage  in  such  in- 
crease are  now  undergoing  very  close  scrutiny,  and  with 
a  view  to  carrying  the  pressures  to  points  far  beyond 
anything  typical  of  present  practice.  Where  200  lb.  has 
stood  for  some  few  years  as  near  the  upper  limit,  with 
an  occasional  essay  forward  to  225  lb.  or  250  lb.,  the 
present  plans  contemplate  the  possibility  of  raising  the 
pressure  promptly  to  600  lb.  or  700  lb.,  or  even  perhaps 
as  high  as  1000  lb.  per  square  inch.  These  are  bold 
measures,  and  the  engineering  world  will  watch  the 
introduction  and  development  of  such  pressures  in  prac- 
tice with  the  most  acute  interest. 

Finally,  with  regard  to  output  of  steam  per  square 
foot  of  heating  surface,  we  have  long  been  led  to  con- 
sider 3.5  lb.  per  square  foot  as  a  so-called  normal,  be- 
cause it  agrees  substantially  with  a  standard  adopted 
in  1876.  It  is  well  known,  however,  that  without  over- 
strain on  the  boiler  and  without  loss  of  efficiency  this 
figure  may  be  considerably  increased. 

Thus  evaporations  of  5  lb.,  6  lb.  and  7  lb.  per  square 
foot  of  heating  surface  are  by  no  means  uncommon,  and 
without  sensible  loss  of  efficiency.  Quite  recently,  how- 
ever, we  have  learned  of  astonishing  advances  in  this 
figure — to  10,  12,  14  and  even  16  lb.  per  square  foot  of 
heating  surface,  and  even  at  these  highest  figures  still 
with  a  very  excellent  efficiency.  These  various  possibili- 
ties with  regard  to  the  boiler  of  the  future  indicate  the 
groundwork  of  changes  most  far-reaching  in  character 
and  which  the  next  few  years  may  see  in  full  realization. 

Smoke  Prevention 

The  general  subject  of  smoke  prevention  continues  to 
occupy  the  serious  attention  of  engineers  in  certain  of 
the  large  cities.  The  recent  appearance  of  the  monu- 
mental report  of  the  smoke  abatement  and  railroad  ter- 
minal electrification  committee  in  Chicago  is  an  evidence 
of  the  serious  effort  and  study  which  this  subject  is 
attracting.  This  report  presents  in  exhaustive  form  the 
factors  which  enter  into  the  problem  for  the  city  of 
Chicago,  including  a  complete  digest  of  the  literature  of 
the  subject  based  on  study  and  experience  all  over  the 
world.  Of  special  interest  is  the  attempt  to  develop 
for  Chicago  the  relative  importance  of  the  various 
sources  of  smoke  pollution,  such  as  railway  terminals 
and  switching,  central  power  stations,  manufacturing 
plants,  etc.  Notable  work  has  also  been  accomplished 
in  Pittsburgh  during  the  year  in  connection  with  smoke 
abatement.  Changes  of  a  restrictive  character  have 
been  made  in  the  smoke  ordinances,  improved  methods 
of  stoking  have  been  encouraged,  old,  inefficient  boilers 
have  been  replaced  with  others  of  modern  and  improved 
type,  especially  with  regard  to  furnace  arrangements, 
and  altogether  a  decided  improvement  in  the  appearance 
of  the  city  has  been  realized.    Like  all  other  good  things, 


smoke  prevention  becomes  an  economic  problem.  It  can 
be  realized  if  the  public  will  pay  the  price.  This  is  de- 
veloped in  emphatic  terms  by  the  Chicago  report  above 
mentioned,  from  which  it  appears  that  the  cost  of  rail- 
way terminal  electrification  as  a  means  toward  the  end 
of  smoke  prevention  is  so  staggering  as  to  make  the 
adoption  of  such  a  scheme  almost  out  of  the  question. 

Steam  Turbines 

As  a  prime  mover  for  large  central-station  service  the 
steam  turbine  has  no  rival.  The  only  question  now  is 
as  to  size,  type,  structural  details  and  arrangements. 
The  advance  in  size  goes  ever  marching  onward.  Units 
of  30,000-kw.  or  35,000-kw.  rating  are  becoming  common- 
place, and  we  shall  soon  see  units  of  50,000  kw.  or  more. 
An  interesting  recent  installation  is  at  the  Seventy- 
fourth  Street  station  of  the  Interborough  Rapid  Transit 
Company  of  New  York  City,  where  three  cross-compound 
turbine  units  of  30,000  kw.  each  have  replaced  old  5000- 
kw.  directly  connected  reciprocating  units  dating  from 
1901.  These  units  consist  of  a  high-pressure  and  low- 
pressure  half,  each  of  which  drives  a  generator,  the 
high-pressure  half  at  1500  r.p.m.  and  the  low-pressure 
half  at  750  r.p.m. 

There  is  also  in  evidence  a  trend  toward  turbo-units 
only,  rather  than  toward  the  combination  of  recipro- 
cating engines  with  low-pressure  turbines,  as  a  few 
years  ago  at  the  Fifty-ninth  Street  station. 

Coincident  with  the  advances  in  size  and  with  the 
general  improvement  in  detail  design  and  in  the  control 
and  design  of  auxiliary  equipment,  there  have  naturally 
come  advances  in  economy.  There  is  now  good  reason 
for  believing  that  with  large-size  units  and  good  gen- 
eral operating  conditions  water  rates  of  12  lb.  per  kilo- 
watt are  not  uncommon,  while  specific  instances  have 
been  given  of  a  rate  only  slightly  above  11  lb. 

These  figures  must,  from  the  nature  of  the  factors 
involved,  represent  a  result  not  far  from  the  best  attain- 
able under  the  present  general  range  of  operating  condi- 
tions, and  the  next  significant  advances  in  economy 
must  wait  upon  some  significant  change  in  the  latter, 
such  as  the  advance  to  steam  pressures  of  600  lb.  to 
1000  lb.  with  some  superheat,  as  noted  in  connection 
with  the  discussion  on  boilers. 

Internal-Combustion  Engines 

The  situation  regarding  internal-combustion  engines 
has  undergone  no  important  change  during  the  year. 
Such  engines,  especially  of  the  Diesel  type,  are  recog- 
nized as  presenting  very  strong,  even  commanding, 
claims  for  consideration  in  the  case  of  small  or  medium- 
size  units,  while  they  are  quite  removed  from  considera- 
tion for  the  case  of  large-size  units  such  as  those  typical 
of  present-day  central-station  service.  The  chief  ques- 
tion of  present  importance  relates  to  the  boundary  zone 
between  those  two  fields.  For  units  of  a  few  hundred 
kilowatts  rating  and  up  to  1000  kw.,  and  perhaps  higher, 
the  Diesel  engine  can  demonstrate  an  over-all  economic 
advantage.  Beyond  these  limits  the  situation  is  less 
clear,  and  as  the  size  of  the  unit  advances  into  the  thou- 
sands the  Diesel  engine  rapidly  loses  its  advantage  as 
compared  with  steam  turbo-units.  The  difference  in  the 
relative  status  of  the  Diesel  engine  in  Europe  and  in 
America  has  often  been  noted.  In  Europe  this  engine 
has  been  definitely  accepted  to  a  far  wider  extent  than 
on  this  side  of  the  Atlantic.  It  is  not  too  much,  perhaps, 
to  say  that  for  moderate-size  units,  both  for  central- 
station  service  and  for  general  power  and  industrial 
service,  the  Diesel  engine  is  naturally  accepted  as  nor- 
mal and  typical  of  good  engineering  practice,  while  in 
the  United  States  the  use  of  this  type  of  prime  mover  is 
still  considered  as  largely  experimental,  and  such  prac- 
tice is  far  from  being  accepted  as  normal  or  typical. 
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With  the  Increase  In  the  number  of  responsible  fli 
thai  are  undertaking  the  manufacture  of  this  engine 
in  the  United  states  and  with  the  increasing  experience 
which  engineers  are  acquiring  regarding  the  valuable 
features  of  the  engine,  and  in  particular  regarding  the 
features  of  reliability  and  durability,  there  should  be 
a  marked  growth  in  the  confidence  with  which  this 
engine  is  viewed  bj  the  engineering  public,  and  at  l< 
some  approach  toward  the  standing  which  the  engine 
has  achieved   in   European  countries. 

So  long,  however,  as  the  relative  costs  of  fuel  and 
labor  in  this  country  and  in  Europe  remain  substantially 
at  the  present  figures,  so  long  will  the  economic  point 
at  which  Diesel  engines  maj  be  profitably  employed 
differ  accordingly;  and  while  We  may  reach  a  condition 
in  which  the  elements  of  durability  and  reliability  will 
no  longer  he  considered  unknown  or  uncertain,  it  can 
Bcarcelj  be  expected  thai  we  shall  find  it  economical  to 
use  the  Diesel  engine  quite  to  the  same  extent  as  in 

European  countries. 

American  engineers,  however,  will  be  well  advised 
in  examining  very  carefully  the  possibilities  and  the 
guarantees  which  reliable  builders  of  Diesel  engines 
are  now  able  to  offer  them  for  any  and  all  cases  where 
power  units  in  moderate  sizes  are  required. 

•■  Station   DESIGN 

In  general  station  design  no  marked  features  or  prin- 
ciples have  developed  during  the  year.  Engineers  are, 
however,  finding  themselves  under  an  ever-increasing 
necessity  of  considering  the  problems  of  station  design 
ultimately  as  economic  in  character  and  of  reaching  the 
final  solution  adopted  in  any  particular  case  by  way  of 
economic  studies.  These  phases  of  station  design  were 
well  brought  out  in  a  paper  by  H.  F.  Parshall  presented 
at  the  engineering  congress  in  San  Francisco,  in  the 
course  of  which  he  points  out,  among  other  things,  that 
the  amount  of  capital  which  can  be  profitably  employed 
in  realizing  any  specific  economy  is  directly  proportional 
to  the  number  of  hours  in  the  year  during  which  such 
economy  may  be  made  effective. 

Further  recognition  is  also  noted,  in  recent  design, 
of  the  fundamental  principle  of  power-station  economics 
that  no  stream  of  heat  should  be  allowed  to  escape  from 
a  power  house  unless  it  be  at  a  temperature  too  low  to 
permit  of  economic  salvage.  Thus  power  and  heating 
uses  of  steam  in  series  are  coming  more  and  more  into 
recognition;  also  internal-combustion  engine  exhausts 
are  utilized  for  secondary  heating  purposes,  such  as 
warming  water  and  keeping  low  steam  in  boilers,  or 
for  industrial  purposes  where  available. 

The  central-station  engineer  cannot  recognize  too 
clearly  the  fact  that  his  function  is,  in  the  last  analysis, 
an  economic  one ;  that  his  duty  is  not  only  to  transform 
potential  sources  of  energy  into  other  more  available 
forms  but  to  produce  the  largest  possible  product  in 
exchange  for  a  given  over-all  expense,  and  his  selection 
of  type  and  character  of  equipment  and  mode  of  oper- 
ation must  be  made  always  with  the  economic  factors 
in  ultimate  control. 
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Refinements  in  the  Science  and  Art  of  Radio 

Communication 

By  John  L.  Hogan,  Jr. 

Chief   Research    Engineer   National   Electric  Signaling  Company 

LIKE  the  year  preceding,  1915  has  seen  a  gradual 
improvement  in  the  technique  of  radiotelegraphy 
rather  than  any  radical  change  in  apparatus  or 
methods.  For  short-distance  signaling,  which  is  almost 
entirely  confined  to  ship-to-ship  and  ship-and-shore 
telegraphy,  new  equipments  embodying  features  of  con- 
siderable practical  value  are  displacing  large  numbers 
of  older  sets.  Ship  service  is  also  being  improved  by 
the  installation  of  storage-battery  outfits  to  run  the 
radio  transmitters  and  to  light  portions  of  the  ships  in 
times  of  emergency;  obviously  such  installations  are 
great  safeguards  to  shippers  and  the  seagoing  public. 
An  interesting  tendency  in  radio  design  is  toward 
provision  for  rapid  change  of  signaling  wave-lengths  in 
sending  as  well  as  receiving  stations.  Heretofore  it  has 
been  customary  to  set  each  transmitter  for  operation 
upon  a  single  wave-length;  recently  the  advantages  of 
flexibility  in  wave-length  selection  have  become  more 
widely  appreciated,  and  apparatus  is  now  designed  with 
that  in  view. 

In  spark  transmitters  multiple  switches  are  arranged 
to  change  primary  and  secondary  inductances  in  suit- 
able amounts  by  a  single  motion ;  in  receivers  primary 
and  secondary  inductance  or  capacity  are  varied  to- 
gether, and  thus  the  sets  remain  tuned  over  a  large 
range  of  wave-lengths.  By  designating  a  single  wave 
for  calling  and  establishing  communication  between 
stations  and  by  carrying  on  all  exchange  of  messages  on 
other  wave-lengths  chosen  by  agreement  of  the  inter- 
linked stations  it  is  found  that  the  early  predictions  of 
interference  reduction  may  be  realized.  Such  a  traffic 
system  as  this  has  been  adopted  for  official  radio  signal- 
ing, but  it  appears  not  entirely  feasible  for  commercial 
ship  wireless  because  of  the  unfortunate  London  Con- 
vention rules  barring  public-service  radio  from  the  im- 
portant wave-length  zone  between  600  meters  and  1600 
meters. 

Long-distance  radiotelegraphy  is  tending  more  and 
more  toward  the  use  of  sustained  wave  apparatus  in 
place  of  spark  transmitters.  In  fact,  though  it  is  still 
used  in  some  important  trans-ocean  stations,  the  spark 
sender  is  considered  out  of  date,  and  it  is  unlikely  that 
spark-discharge  oscillators  will  be  greatly  used  in 
powerful  installations.  For  short  distances  the  quenched 
or  rotary  synchronous  spark  transmitter  of  high  group 
frequency  still  retains  great  practical  value  on  account 
of  its  economy  and  simplicity.  For  moderate  powers 
the  sustained-wave  system  seems  likely  to  oust  the 
grouped-wave  method,  and  for  high  powers  and  long 
distances  the  recent  conflict  between  these  rivals_  has 
been  definitely  settled  in  favor  of  continuous  waves. 
Dispute  now  exists,  however,  as  to  whether  undamped 
radiation  is  best  produced  by  the  arc  or  the  alternator. 
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Radio  Communication  with  Germany 

The  European  war  has  brought  under  close  observa- 
tion the  operation  of  two  pairs  of  transatlantic  stations 
which  afford  the  only  direct  communication  between  the 
United  States  and  Germany.  At  both  ends  of  one  of 
these  links — viz.,  Sayville  and  Nauen — sustained  waves 
are  produced  by  alternator  and  frequency  transformer 
combinations,  and  the  apparent  ability  of  these  installa- 
tions to  operate  almost  continuously  has  been  considered 
weighty  evidence  in  favor  of  machine  generation.  The 
distance  of  approximately  4000  miles  is  also  covered 
with  almost  equal  reliability  (that  is,  fair  communica- 
tion except  in  times  of  atmospheric  interference)  by 
the  Tuckerton  and  Eilvese  stations.  These  are  equipped 
with  alternators,  but  at  Tuckerton  a  powerful  arc  is 
used  a  large  part  of  the  time.  The  Navy  Department 
appears  to  have  concluded  that  arcs  are  preferable  for 
its  service,  and  it  is  purchasing  generators  of  that  type 
having  input  powers  as  great  as  350  kw.  for  use  at 
Pearl  Harbor,  the  Philippines  and  San  Diego.  For  the 
past  two  or  three  years  the  arc  has  given  good  results 
in  commercial  service  between  San  Francisco  and  Hono- 
lulu, and  it  is  now  proposed  to  communicate  directly  be- 
tween New  York  and  Buenos  Aires,  4600  miles,  with 
arcs  Installations  of  this  type  between  Nova  Scotia  and 
Newcastle,  England,  however,  were  not  successful,  and 
an  arc  recently  placed  in  the  Eiffel  Tower  station  is  said 
not  to  be  capable  of  the  service  anticipated.  It  is  fair, 
therefore,  to  state  that,  although  sustained-wave  trans- 
mission is  well  proved  to  be  superior  to  grouped-wave 
working,  there  is  not  sufficient  information  available 
to  demonstrate  whether  the  arc  or  the  alternator  may 
best  be  depended  upon  for  commercial  service.  Un- 
doubtedly much  depends  upon  the  design  of  the  indi- 
vidual units  of  each  type.  Under  many  conditions 
powerful  spark  senders  give  satisfactory  signaling  over 
long  distances.  Glace  Bay,  N.  S.,  and  Clifden,  Ireland, 
continue  to  operate  commercially,  and  spark  communi- 
cation between  San  Francisco  and  Japan  via  Honolulu 
has  lately  been  established.  The  Carnavon-New  Bruns- 
wick transatlantic  stations  are  still  closed. 

Continuous-Wave  Transmission 

In  considering  the  success  of  continuous  waves  it  is 
most  interesting  to  note  that  the  reasons  first  advanced 
in  their  favor  have  not  been  entirely  sustained  by  ex- 
perience. While  their  use  does  permit  of  somewhat 
sharper  tuning  at  receivers,  by  the  use  of  looser  coup- 
lings, this  is  not  so  marked  an  advantage  as  was  claimed 
in  some  quarters.  Neither  has  there  been  found  the 
great  decrease  in  absorption  alleged  in  the  arc-versus- 
spark  controversy  of  some  years  ago.  The  unquestioned 
point  of  superiority  lies  in  the  effect  produced  at  the 
receiver,  when  this  is  of  the  electrical  beats  or  hetero- 
dyne type.  To  understand  this  condition  it  must  be 
appreciated  that  the  greatest  remaining  problem  of  the 
radio  engineer  is  the  elimination  or  reduction  of  atmos- 
pheric interference  from  "strays,"  and  that,  of  all  so 
far  proposed,  the  method  of  probably  the  greatest 
proved  value  depends  upon  securing  a  musical  signal 
tone  which  the  receiving  operator  can  easily  distinguish 
from  the  irregular  noises  of  atmospherics.  One  other 
method  is  of  perhaps  equal  value.  It  consists  in  the  use 
of  a  receiver  which  responds  more  strongly  to  feebly 
damped  energy  than  to  abrupt  and  highly  decadent  im- 
pulses such  as  those  from  strays.  A  high  degree  of 
such  persistence  selection  is  secured  in  the  beats  re- 
ceiver, and,  combined  with  a  useful  amplification,  this 
is  had  whether  the  apparatus  is  used  with  grouped-wave 
or  sustained-wave  transmitters.  When  continuous  waves 
are  received,  however,  the  phase  relation  of  incoming 
energy  remains  such  that  the  heterodyne  produces  sig- 


nals of  a  pure  musical  character.  In  addition,  the 
maximum  of  persistence  selection  is  attained,  and  thus, 
since  static  disturbances  are  more  nearly  eliminated 
than  in  any  other  combination  now  used,  the  benefits 
secured  from  undamped  waves  become  incontestable. 

Use  of  the  Heterodyne  Receiver 

The  use  of  heterodyne  receivers  has  been  vastly  ex- 
tended during  the  past  year  by  the  gradually  spreading 
realization  that  three-element  vacuum  tubes  may  be  used 
as  radio-frequency  relays,  and  therefore  (on  the  hum- 
ming-telephone principle)  as  oscillation  generators  as 
well  as  detectors.  The  surprising  delicacy  of  these  re- 
ceivers is  well  known,  and  the  simultaneous  use  of  a 
single  bulb  as  rectifier,  amplifier  and  oscillator  has 
already  produced  almost  startling  results  in  long-dis- 
tance signaling  under  favorable  conditions.  In  appa- 
ratus so  employed  the  signals  are  produced  by  the 
conjoint  effects  of  incoming  and  locally  generated  radio- 
frequency  currents,  and,  as  in  any  other  heterodyne, 
musical  signal  tones  are  created.  As  would  be  expected, 
the  great  sensitiveness  of  the  device  makes  its  use 
subject  to  interruption  by  strays  which  would  not  affect 
seriously  less  delicate  and  consequently  more  reliable 
instruments.  When  atmospherics  are  at  a  minimum, 
however,  vast  distances  may  be  covered  by  virtue  of  the 
great  signal  amplification  obtained.  It  has  recently 
been  reported  that  Nauen,  Germany,  has  been  heard  at 
Honolulu,  Hawaii,  a  distance  of  some  9000  miles. 

If  success  rewards  the  efforts  to  find  an  entirely  new 
way  to  minimize  the  harmful  effects  of  static  inter- 
ference, it  will  become  possible  to  make  practical  use  of 
the  great  magnifying  properties  of  the  relays  already 
available.  This  will  result  in  great  saving  of  transmit- 
ter power  consumption  for  long-distance  radio,  since  at 
present  the  sending  installations  must  be  made  many 
times  more  powerful  than  they  need  be  for  communica- 
tion in  the  absence  of  static.  Among  the  "atmospheric 
preventing"  schemes  which  have  been  announced  during 
1915  is  a  loaded  antenna  for  which,  as  a  result  of  pre- 
liminary tests,  much  is  claimed.  This  aerial  system  is 
understood  to  consist  of  a  wire  broken  into  sections  by 
properly  proportioned  inductance  coils  and  grounded 
through  others  in  such  a  way  that  impulsive  disturb- 
ances set  it  into  vibration  at  frequencies  other  than  that 
of  the  received  signals.  Other  plans  of  corresponding 
interest  have  been  proposed,  but  nearly  all  are  awaiting 
demonstration  under  operating  conditions. 

Little  information  is  available  as  to  the  many  uses 
of  radio  in  the  European  war,  though  it  is  realized  that 
by  it,  in  combination  with  aeroplanes  and  airships,  the 
principles  formerly  applied  to  scouting  and  fire  control 
have  been  revolutionized.  Communication  with  sub- 
marines, transmission  of  orders  and  reports  along  the 
extended  firing  lines  of  intrenched  soldiers,  and  rapid 
exchange  of  information  between  temporary  military 
posts  are  a  few  of  the  more  important  ways  in  which 
radio  is  aiding  the  belligerents. 

Radio  Litigation  in  the  United  States 

Radiotelegraphy  is  also  involved  in  a  series  of  milder 
battles  of  another  sort.  Some  twenty  radio  patents  are 
in  process  of  litigation  in  the  federal  courts  of  the 
United  States,  between  nearly  as  many  parties  to  the 
suits.  The  inventions  involved  range  from  improve- 
ments in  receiving  instruments  to  basic  claims  on  tuning 
and  even  to  high-frequency  transmission  itself.  Deci- 
sions in  many  of  the  actions  are  awaited  with  consid- 
erable interest,  since  the  highly  complex  patent  situa- 
tion of  radio  is  in  great  need  of  being  clarified.  At  the 
present  time  both  patentees  and  alleged  infringers  are 
comparatively  helpless,  for  until  court  actions  sustain 
one  or  the  other  neither  can  proceed  with  security. 
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in  more  peaceful  lines  the  activities  of  the  Institute 
of   Radio   Engine*]     are  worthj    of  aote.  Thii  Inter 

national  organization  was   formed  only    three  years  ago 

by  the  coalition  of  tin-  two  oldest  wireless  but 

now  has  a  membership  of  more  khan  L000.  The  proceed 
lugs,  committee  reports  and  meetings  (including  those 
of  the  several  sections)  constitute  a  clearing  house  of 
modern  progress  in  radio  and  are  serving  in  no  small 

wa.\     to   spread    the    knowledge   and    create    the    interest 

which  are  essential  in  the  growth  of  any  new  art. 

Radiotelephone  has  in  the  pa8t  year  begun  to  come 
into  its  own.  The  principles  upon  which  work  must 
lie  based   have  been   realized   for  a  long  time,   and   many 

satisfactory  accomplishments  have  been  made  in  the 
pas1  ten  years.  Many  of  tin-  various  practical  problems 
have  been  solved  day  by  day;  the  need  of  useful  sus- 
tained wave  generators  was  met  some  years  ago,  but 
until  recently  it  has  not  been  possible  to  modulate  these 
waves  effectively  at  high  powers.  By  the  application 
of  trigger  vacuum-tube  devices  to  the  generators  this 
end  has  been  effected  to  a  valuable  degree,  and  within 
the  past  few  months  experimental  demonstrations  of 
radio  transmission  of  speech  from  Arlington  to  San 
Francisco.  San  Diego,  Panama,  Paris  and  even  Hono- 
lulu have  been  announced.  These  extreme  distances  are 
reached  by  the  utilization  of  extremely  delicate  ampli- 
fying receivers  in  connection  with  the  greater  modu- 
lation of  emitted  power,  and  so  are  subject  to  inter- 
ference from  the  almost  ever-present  atmospherics; 
nevertheless,  the  transmissions  mark  a  tremendous  step 
forward  and  serve  as  proof  of  the  approach  of  a  time 
when  telephone  lines  may  be  interconnected  with  ex- 
tensive radio  links  for  distortion-free  exchange  of  con- 
yersation. 
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Electrical   Transmission   and   the   Widening 

Use  of  Electric  Service 

By  Dr.  Louis  Bell 

Consulting  Engineer 

THE  year's  work  in  electrical  power  transmission 
may  be  described  as  intensive  rather  than  exten- 
sive, involving  a  building  up  of  load,  extension  of 
services,  the  growth  of  networks,  and  the  working  out  of 
plans  to  improve  continuity  of  service.  There  has  been 
no  sensational  increase  of  transmission  voltages,  and, 
indeed,  with  the  working  limit  already  raised  to  the 
vicinity  of  150,000  volts  there  seems  no  immediate  oc- 
casion for  such  increase.  The  reliability  of  pressures 
from  100,000  volts  to  150,000  volts,  however,  has  been 
well  tested  by  the  year's  work,  so  that  when  occasion 
requires  there  will  be  no  hesitancy  in  pushing  forward. 
The  distances  of  transmission  established  by  the  great 
Western  systems  have  not  been  increased.  It  is,  in- 
deed, a  little  difficult  to  say  just  now  what  we  mean  by 
transmission  distance  except  in  the  case  of  a  nearly 
straight-away  line.  One  seldom  has  to  consider  as  an 
engineering  or  commercial  problem  the  actual  delivery 


oi  a  considerable  amount  of  power  over  a  distance  of 

two,  three  or  more  hundred-  of  miles.  For  in  the  de- 
\  elopineut    '.f    transmission    systems    it    usually    happens 

that    in  covering  a  widely   spreading  district  several 

plants  CO-Operate,  BO  that,  while  in  theory  the  network 
actually  does  reach  a  possible  distance  of  transmission 
startling  in  its  magnitude,  as  a  matter  of  fact  the  com- 
bined plants  in  practice  work  over  very  conservative 
ranges.  The  longest  united  group  of  electrical  trans- 
mission circuits  is  probably  that  which  runs  through 
the  Southern  Appalachian  region  and,  in  its  various 
ramifications,  begins  not  far  from  Wilmington,  N.  C, 
and  stretches  into  western  Tennessee,  with  numerous 
changes  of  ownership,  many  stations,  and  yet  a  prac- 
tical continuity  of  metallic  circuits  which  gives  it  stand- 
ing as  a  transmission  network  in  full  extent  nearer  1000 
miles  in  length  than  500.  This  group  of  systems  has 
been  of  gradual  growth  from  year  to  year  and  if  fully 
utilized  would  exemplify  the  most  generalized  type  of 
transmission  system  drawing  its  power  from  several 
watersheds  and  uniting  their  diversified  resources  for  a 
common  purpose. 

Of  course,  in  point  of  fact,  such  widely  ramifying  lines 
are  practically  not  used  as  a  unit,  the  connections  being 
rather  a  convenience  than  an  operating  system  and  the 
line-carrying  capacity  not  being  great  enough  to  permit, 
even  could  the  stations  deliver  it,  any  considerable  trans- 
mission from  end  to  end.  Opportunities  for  such  joint 
use  of  power,  however,  exist  on  a  very  large  scale,  and 
it  may  be  possible  within  a  brief  period  for  some  con- 
necting link  to  enable  Niagara  power  to  be  delivered  as 
far  east  as  Providence,  R.  I.,  via  some  intervening  inde- 
pendent systems.  All  this  merely  shows  the  trend  of 
recent  practice  toward  a  fuller  utilization  of  water- 
powers.  And  this  is  but  one  of  the  lines  along  which 
progress  in  detail  has  been  carried  out. 

Solution  of  Operating  Problems 

The  complete  system  of  regulation  by  synchronous 
condensers  worked  out  in  the  Big  Creek  plant  and  now 
strengthened  by  experience  after  another  year's  oper- 
ation is  a  type  of  the  care  being  taken  with  the  condi- 
tions of  regulation  in  the  larger  transmission  systems. 
The  same  interesting  method  has  been  adopted  for  the 
regulation  of  other  and  smaller  plants  in  connection  with 
older  systems. 

Another  tendency  which  has  been  strong  in  the  last 
year  or  so  is  the  very  extensive  use  of  outdoor  sub- 
stations with  the  simplest  sort  of  air-break  switches,  at 
first  put  into  use  in  Southern  and  Western  plants  where 
climatic  conditions  are  not  severe.  They  are  now  being 
unhesitatingly  used  in  Northern  climates  and  have 
shown  capability  of  so  good  service  that  the  practice  will 
undoubtedly  grow.  Occasionally  a  shelter  roof  is  used 
in  connection  with  such  stations  sufficient  to  protect 
somewhat  against  rain  and  snow,  but  more  often  it  is 
merely  a  case  of  putting  big  transformers  in  the  open, 
just  as  always  is  done  with  those  on  the  distribution 
lines.  There  is  really  no  more  serious  difficulty  in  keep- 
ing a  100-kw.  unit  with  its  necessary  protective  devices 
in  the  open  air  than  in  keeping  a  10-kw.  transformer  of 
the  same  make  on  a  pole  in  front  of  a  factory  and,  save 
where  special  provisions  for  regulation  or  lightning 
protection  have  to  be  made,  the  walled-in  substation 
seems  to  be  decreasing  in  popularity. 

The  general  practice  seems  to  be  to  attempt  to  make 
the  distribution  system  as  simple  and  as  nearly  auto- 
matic in  its  operation  as  is  practicable.  These  same 
tendencies  pertain  not  only  to  the  hydroelectric  systems 
but  to  those  great  aggregations  of  distributing  Jines 
which  are  found  in  many  places,  particularly  through 
the  Middle  West.  More  trust  is  steadily  being  put  in 
automatic  induction  regulators  and  other  automatic  ap- 
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paratus  for  preserving  uniformity  of  voltage,  so  that 
if  the  motor  and  lighting  circuits  at  a  given  distribut- 
ing point  are  kept  separate,  at  least  as  regards  the 
heavier  units,  substation  regulation  becomes  practically 
automatic.  Aside  from  refinements  in  service,  the  gen- 
eral methods  of  transmission  by  alternating  currents  are 
changing  very  slowly.  Line  structures,  insulation,  volt- 
age and  frequency  are  now  fairly  well  standardized  for 
ordinary  conditions. 

The  storms  of  the  past  year  have  borne  a  serious  les- 
son as  to  line  design.  The  use  of  the  suspension  insula- 
tor, so  important  at  high  voltages,  has  resulted  in  towers 
upon  which  line  strain  works  through  the  rather  long 
lever  arm  necessary  to  keep  the  insulator  chains  clear 
of  each  other  and  of  the  tower,  with  the  result  that, 
while  the  towers  are  generally  strong  enough  with  re- 
spect to  lateral  and  longitudinal  stresses,  they  can  be 
twisted  to  the  buckling  point  with  comparative  ease. 
Some  of  the  storms  early  in  the  year  brought  serious 
results  in  this  way.  The  moral  would  seem  to  be  a  mod- 
ification of  tower  design  to  lessen  the  twisting  effort 
of  the  wires,  and  perhaps  in  addition  more  dependence 
on  anchoring  at  considerable  intervals  upon  very  stable 
structures,  leaving  the  rest  of  the  system  with  more 
flexibility  both  as  regards  the  supports  themselves  and 
the  bearing  of  the  wires  upon  them.  The  failure  of  the 
transmission  line  is  so  grave  a  matter  that  the  subject 
is  worth  rather  thorough  study. 

Tendency  Toward  a  Standard  Frequency  of  Sixty 
Cycles 

It  may  be  noted  in  passing  that  periodicity  in  trans- 
mission circuits  is  settling  down  more  and  more  upon 
sixty  cycles  as  the  standard,  except  for  such  few  systems 
as  are  devoted  to  operating  alternating-current  railway 
motors.  There  was  a  time  when  nearly  everybody  was 
talking  low  frequency  on  account  of  its  supposed  neces- 
sity in  operating  synchronous  converters,  and  conse- 
quently a  number  of  systems  were  quite  unnecessarily 
burdened  with  a  frequency  at  which  the  operation  of 
incandescent  lamps  becomes  exceedingly  troublesome, 
particularly  since  the  introduction  of  the  metallic  fila- 
ment. Recent  developments  make  it  clear  that  some 
plants  which  adopted  the  lower  frequency  of  twenty-five 
cycles  per  second  may  well  now  regret  the  lack  of  fore- 
sight. Systems  like  the  great  transmission  from  the 
Cedars  plant  on  the  St.  Lawrence  to  Massina  Springs, 
N.  Y.,  point  a  moral  which  may  well  be  taken  to  heart. 
This  plant  is  of  about  50,000  kva.  The  transmission  is 
at  sixty  cycles  at  110,000  volts,  aluminum  cables  with 
steel  core  being  used  for  the  line  conductors.  The  power 
is  all  utilized  as  direct  current  by  means  of  a  substation 
containing  eighteen  2500-kw.,  sixty-cycle  synchronous 
converters  of  commutating-pole  type.  The  commutating 
pole  and  the  general  improvement  in  the  design  of  big 
converters  have  put  sixty-cycle  operation  on  a  firmly 
established  basis  of  good  practice.  In  such  a  plant  as 
this,  if  anywhere,  there  would  be  plausible  cause  for 
going  to  twenty-five  cycles  on  account  of  lessening  the 
number  of  converter  units,  and  especially  because  the 
output  is  practically  for  electrochemical  purposes  only. 
Unquestionably  the  sixty-cycle  converter  was  originally 
rather  tender,  but  the  time  has  come  when  the  use  of 
such  machines  to  convert  energy  for  direct-current  use 
cannot  be  fairly  considered  to  imply  low  frequency. 

Aside  from  this  question  of  frequency,  there  has  been 
an  interesting  development  of  synchronous-converter 
practice  in  the  establishment  of  automatic  substations 
for  electric-railway  service,  one  excellent  example  hav- 
ing already  been  worked  out  on  a  line  near  Chicago.  In 
this  case  three  automatic  substations  have  been  put  in 
use  in  which  the  synchronous  converters  are  started  and 
stopped   automatically   in   response  to  load   conditions, 


thus  freeing  the  transmission  system  from  the  consid- 
erable burden  of  having  operators  constantly  on  duty 
at  the  substations  and  keeping  the  stations  running,  as 
is  usually  done,  through  the  periods  of  light  load.  The 
results  so  far  seem  to  have  been  favorable,  but  it  will 
take  considerable  experience  before  that  general  con- 
fidence will  be  established  in  the  practice  which  will 
bring  it  into  widespread  use.  It  certainly  is  a  long 
step  forward  to  be  able  to  supply  a  direct-current  trolley 
line  from  alternating-current  feeders  without  substa- 
tion attendance.  It  seems  evident  that  a  considerable 
extension  of  the  automatic  principle,  whether  involving 
synchronous  converters  or  not,  could  be  applied  with 
advantage  of  many  distribution  systems.  Automatic 
apparatus,  always  looked  at  a  little  askance  by  the  con- 
servative operating  engineer,  has  been  steadily  made 
more  reliable.  It  deserves  a  wider  place  than  has  yet 
been  accorded  to  it.  It  is  quite  obvious  that  regulating 
stations  with  synchronous  condensers  could  be  worked 
out  in  precisely  similar  fashion  so  as  to  relieve  some  of 
the  difficulties  which  now  exist  in  supplying  power  and 
light  from  branches  on  long  systems,  and  the  same 
scheme  may  prove  useful  in  automatically  adjusting  the 
feeding  of  current  for  auxiliary  interchange  between 
one  system  and  another. 

Another  feature  of  transmission  practice  which  has 
shown  material  growth  in  the  last  year  is  the  transmis- 
sion of  power  from  cheap  coal  supply,  the  most  dis- 
tinguished recent  example  of  which  is  the  Cabin  Creek 
plant,  described  in  the  Electrical  World  of  July  31 
and  Aug.  7,  which  is  actually  a  coal-operated  transmis- 
sion system  supplying  power  to  a  big  group  of  coal 
mines  in  the  famous  West  Virginia  fields.  To  obtain 
power  from  the  cheap  coal  at  the  mouth  of  the  mine 
and  be  able  to  transmit  it  over  long  lines  at  high  volt- 
age for  use  at  other  mines  is  a  feat  in  econonjjc  engi- 
neering worthy  of  a  conspicuous  place  in  an  account  of 
recent  progress.  The  same  sort  of  thing  will  unques- 
tionably grow  in  importance  and  must  be  regarded 
merely  as  an  extreme  case  of  the  transmission  from 
steam  stations  which  had  already  justified  itself  in  sev- 
eral Southwestern  plants. 

The  Initial  3000- Volt  Direct-Current  Railway 

Perhaps  the  most  striking  feat  of  the  year,  however, 
has  been  the  putting  into  experimental  operation  of 
the  very  notable  3000-volt  direct-current  railway  trans- 
mission on  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way, an  enterprise  the  fruition  of  which  will  probably 
come  within  the  view  of  next  year's  report  of  progress. 
The  locomotives  built  for  this  purpose  are  very  remark- 
able from  the  standpoint  of  electric  traction,  to  which 
field  the  description  of  them  properly  belongs.  Suffice 
it  here  to  say  that  they  are  of  unprecedented  hauling 
power,  of  the  articulated  type,  with  eight  motors  per 
locomotive,  each  having  a  continuous  service  rating  of 
375  hp.  It  is  remarkable  enough  that  the  locomotive 
should  have  been  successfully  designed  for  this  great 
output,  but  the  feature  of  most  importance  from  the 
point  of  view  of  electrical  transmission  is  that  the 
motors  are  arranged  in  pairs  to  operate  in  series  at 
3000  volts  on  the  trolley  wire,  each  motor  being,  there- 
fore, wound  for  1500  volts.  This  most  notable  achieve- 
ment has  a  profound  bearing  on  the  question  of  design 
of  distribution  systems  for  traction  purposes.  A  work- 
ing pressure  of  3000  volts  is  enough  to  require  a  recast- 
ing of  the  comparisons  which  have  customarily  been 
made  between  direct-current  and  alternating-current 
traction  systems.  In  working  on  the  scale  demanded 
for  trunk-line  operation,  and  with  unit  motors  of  the 
size  here  employed,  the  difficulties  of  direct-current  con- 
struction for  high  voltage,  as  found  in  ordinary  electric- 
traction  problems,   are  greatly   ameliorated.     There  is 
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no  reason  to  suppose  thai  with  machines  of  such  size 
1500  volts  per  motor  Is  to  be  considered  as  the  limit. 
Observation  of  tin'  high-voltage  construction  earned 
out  by  M.  Thurj  In  Switzerland  makes  it  perfectly  plain 
that  we  may  reasonably  look  forward,  at  least  bo  tar  as 
locomotive  practice  is  concerned,  to  doubling  the  voltage 
here  mentioned,  while  still  retaining  good  commutating 
conditions.  'The  higher  the  voltage  on  the  working  eon 
ductor  the  fewer  difficulties  will  be  experienced  in  col 
lecting  the  current,  and  if  some  skillful  engineer  has 
the  courage  of  his  convictions  and  combines  such  a  sys 
tern  with  the  installation  of  entirely  or  substantially  au- 
tomatic substations,  the  net  efficiency  between  gener- 
ator terminals  and  working  motors  will  rise  to  a  figure 
Which  will  give  a  new  impetus  to  heavy  electric  trac 
tion.  If  one  were  to  single  out  the  transmission  achieve- 
ment of  the  past  year  which  gives  the  greatest  promise 
of  fruit  fulness  in  the  general  advance  of  the  art,  his 
choice  would  certainly  have  to  fall  on  this  great  in- 
crease in  the  working  possibilities  of  direct-current  dis- 
tribution for  traction,  an  advance  quite  as  significant  as 
the  notable  rise  in  general  transmission  voltage  which 
followed  the  introduction  of  the  suspension  insulator. 


The  Place  of  Electrochemistry  in  the  Arts  of 
War  and  Peace 

By  E.  F.  Roeber 

Editor    Metallurgical   and  Chemical  Engineering 

THE  American  chemist  has  been  much  in  the  lime- 
light during  the  past  year.  What  no  amount  of 
lecturing  could  have  done  the  European  war  has 
accomplished — the  American  public  at  large  now  under- 
stands that  chemistry  is  a  great  deal  more  than  a  string 
of  drug  stores  and  that  the  whole  industrial  life  of  the 
nation  depends  in  many  ways  on  the  work  of  the  chem- 
ist. Unfortunately,  but  perhaps  naturally,  this  better 
understanding  of  the  scope  of  chemistry  has  come  so 
suddenly  as  to  cause  serious  misunderstandings  and 
most  unjust  criticisms  of  the  American  chemist. 

The  present  war  has  been  called  a  chemical  war,  be- 
cause its  physical  violence  has  been  rendered  possible 
chiefly  by  chemical  science.  But  the  chemist  should  not 
be  blamed  on  this  account.  The  chemical  inventor  never 
knows  to  what  different  purposes  his  inventions  may 
finally  be  put.  As  Dr.  L.  H.  Baekeland  pointed  out  in 
his  address  before  the  American  Chemical  Society  in 
Seattle  last  autumn,  the  chemist  should  not  be  re- 
proached for  the  fact  that  nitrocellulose,  of  which  the 
first  application  was  to  heal  wounds  and  to  advance  the 
art  of  photography,  was  stolen  away  from  these  ultra- 
pacific  purposes  for  making  smokeless  powder  and  for 
loading  torpedoes.  Nor  should  the  chemist  be  blamed 
because  phenol,  which  revolutionized  surgery,  turned 
from  a  blessing  to  humanity  into  a  fearful  explosive 
after  it  had  been  discovered  that  nitration  changes  it 


into  picric  acid.     "Science  ami   religion  have  this  in 
common,  that   their  noble  aims,  their  power  for  good, 

have   often    with    wrong    men    deteriorated    into   a    boom 

erang  t<>  tin-  human  race,  our  very  successes  will 
threaten  t<>  devour  us  as  long  as  all  of  us  have  not  yet 
become  imbued  with  the  truth  thai  greater  knowledge, 
like  greater  possession  of  wealth  ami  power,  demands  a 
ter  feeling  of  responsibility,  greater  virtues,  higher 

aims,   better   men." 

Tin  Chemical  Engineer  and  the  Finan<  use 

In  a  narrower  field  and  in  a  much  narrower  spirit  the 
American  chemist  has  been  bitterly  criticised  on  ac- 
< -on nt  of  the  lack  of  a  complete  American  dyestuff  in- 
dustry. Hut  the  attacks  made  on  this  account  by  the 
newspapers  on  the  "spunk"  and  ability  of  the  American 
chemist  were  addressed  to  the  wrong  party.  The 
American  textile  industry  and  aniline-dye  consumers 
in  general  could  have  had  all  the  dyes  they  needed  and 
the  fullest  support  of  American  chemistry  if  the  con- 
sumer had  been  willing  to  invest  the  necessary  capital 
for  such  an  industry  under  unfavorable  economic  con- 
ditions in  competition  with  the  highly  organized  Ger- 
man dyestuff  industry.  Why  should  the  industrial 
chemist  of  America  have  turned  just  to  this  special 
field  when  there  were  so  many  other  big  fields  open  for 
development  which  promised  very  much  better  returns 
for  the  invested  capital?  Common  sense  should  make 
it  obvious  that  chemical  ability  alone  can  do  little  if 
it  is  not  backed  up  by  the  financier.  In  spite  of  all 
this,  when  the  lack  of  dyestuffs  became  an  industrial 
calamity  in  this  country,  almost  at  the  start  of  the  war, 
the  American  chemist  was  quick  to  see  his  duty  and  to 
do  it.  He  quietly  went  his  way  and  started  things, 
many  things.  More  aniline  dyees  are  now  being  pro- 
duced, and  very  much  greater  quantities,  than  ever 
before  in  this  country ;  and  this  development  is  steadily 
going  on.  During  the  last  weeks  of  the  year  the  news 
came  of  the  erection  of  the  first  artificial  indigo  factory. 
The  American  chemist  has  done  and  is  doing  his  duty. 
The  only  question  is  now:  Shall  these  new  American 
industries  be  permitted  to  grow  after  the  war  until  they 
are.  firmly  and  permanently  established  ?  There  is  an 
absolute  consensus  of  opinion  among  those  familiar  with 
the  facts  that  these  new  industries  created  under  such 
special  conditions  can  be  made  permanent  only  if,  be- 
sides the  enactment  of  an  anti-dumping  law,  a  pro- 
tective tariff  is  imposed  for  a  sufficiently  long  time. 
The  decision  as  to  the  ultimate  outcome  rests  not  with 
the  American  chemist  but  with  the  American  people 
and  its  representatives  in  Congress. 

How  unfair  those  newspaper  criticisms  of  the  Amer- 
ican chemist  were  is  manifest  when  we  consider  that 
for  the  sake  of  the  attack  a  comparatively  small  special 
field  of  chemical  activity  was  singled  out  and  all  the 
really  brilliant  and  highly  successful  work  of  the  Amer- 
ican chemist  was  forgotten.  As  those  plants  grow  best 
which  are  best  adapted  to  the  soil,  those  branches  of 
an  industry  are  most  successful  which  conform  most 
closely  to  the  local  conditions  of  a  country,  such  as 
natural  resources  and  market  conditions,  and  to  the 
psychology  of  the  nation.  Of  industrial  chemistry  no 
other  branch  is  so  distinctly  American  in  origin  and 
evolution  as  the  electrochemical  industry.  And  the 
economic  importance  of  electrochemical  products  was 
not  exaggerated  in  the  least  by  F.  A.  Lidbury  when  in 
his  presidential  address  before  the  American  Electro- 
chemical Society  last  year  he  said  that,  in  spite  of  the 
youth  of  the  American  electrochemical  industry,  its  ab- 
sence at  the  present  time  from  among  the  industries 
of  the  country  would  cause  such  industrial  disturbance 
that  the  plaint  of  the  wearer  of  many  colors,  always 
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imminent,  but  not  up  to  the  present  moment  audible, 
would  pass  unnoticed. 

Electrochemical  Industries  Busy 

The  old-established  electrochemical  industries  of  this 
country,  with  Niagara  Falls  as  headquarters,  are  in  a 
very  prosperous  condition,  though  they  are  being  seri- 
ously affected  by  the  power  shortage  at  Niagara.  The 
war  has  had  the  same  effect  on  these  industries  as  a 
very  high  tariff  would  have,  cutting  off  imports  and 
foreign  competition.  This  effect  is  well  reflected  by  the 
present  price  of  aluminum,  the  consumption  of  which 
in  automobile  and  aeroplane  construction  and  in  steel 
manufacture  has  greatly  increased.  The  activity  in  the 
iron  and  steel  industry  has  also  resulted  in  a  whole 
carbide  factory  being  turned  over  to  ferro-silicon  man- 
ufacture. More  electric  steel  furnaces  have  been  in- 
stalled during  the  past  year  than  ever  before,  and  nat- 
urally this  has  been  of  great  benefit  to  the  artificial 
graphite  and  amorphous  carbon  electrode  industries. 
Cyanamide  production  is  increasing.  While  in  the 
electrolytic  production  of  caustic  soda  and  chlorine  the 
weak  end  commercially  was  formerly  chlorine,  this  is 
no  longer  the  case  since  the  importations  of  foreign 
bleach  have  stopped.  And  so  we  could  go  through  the 
whole  list  of  electrochemical  products.  It  would  be  al- 
ways the  same  story  of  well-deserved  prosperity. 

Only  one  more  example,  however,  must  suffice — that 
of  artificial  abrasives — because  in  the  mind  of  the  gen- 
eral public  they  are  hardly  connected  with  electrochem- 
istry, while  their  industrial  importance  is  certainly  not 
appreciated  in  general.  The  output  of  abrasives,  made 
in  electric  furnaces  by  the  two  Niagara  manufacturers, 
was  not  much  short  of  20,000  tons  in  1915  (including 
both  alumina  abrasives  and  silicon  carbide),  and  their 
value  may  be  conservatively  estimated  as  $2,000,000. 
Where  does  this  output  go  to?  Of  course,  largely  into 
the  iron  and  steel  industry.  But  it  is  not  generally 
realized  to  what  extent  abrasives  enter  into  the  equip- 
ment of  the  modern  machine  shop.  Hardly  an  essential 
in  our  daily  walks  of  life  but  is  dependent  on  this  new 
machine  tool  for  its  manufacture.  As  L.  E.  Saunders 
once  said,  the  breakfast  food  with  which  we  start  the 
day,  the  stove  on  which  it  is  prepared,  the  morning 
paper  which  gives  it  flavor,  the  street  car,  railroad  train 
or  motor  car  which  takes  us  to  business,  the  mahogany 
and  plate-glass  panels  in  our  palatial  offices,  the  type- 
writers which  write  our  letters,  the  pearl  buttons  on 
our  gloves,  the  leather  gloves  themselves,  nearly  all  our 
activities,  and  finally  the  polished  granite  columns  at 
our  graves,  would  not  be  here  in  their  present  perfec- 
tion were  it  not  for  the  artificial  abrasive  which  either 
makes  an  integral  part  or  a  machine  to  accomplish  the 
end  in  view. 

Electrometallurgy  of  Steel  and  Zinc 

In  electrometallurgy  great  progress  has  been  made 
during  the  past  year  chiefly  with  steel  and  zinc.  In  the 
enormous  prosperity  of  the  steel  trade  the  electric  steel 
furnace  has  had  its  proper  share,  while  in  zinc  metal- 
lurgy, as  a  result  of  the  very  high  prices  for  very  pure 
zinc  for  war  purposes,  electrolytic  zinc  has  come  to  the 
front  with  surprising  rapidity.  Perhaps  this  is  not  so 
surprising  after  all  as  the  fact  that  the  electric  zinc 
furnace  has  had  no  share  in  this  prosperity. 

The  whole  status  of  the  American  electrochemical 
industries  is  so  satisfactory,  so  healthy  and  substantial 
as  to  be  a  matter  of  just  pride  to  the  whole  chemical 
profession.  Nor  is  the  deserved  recognition  lacking. 
It  is  hardly  accidental  that  among  twenty-two  members 
of  the  Naval  Consulting  Board,  elected  by  eleven  na- 
tional engineering  societies,  there  are  three  past- 
presidents    of   the    American    Electrochemical    Society, 


its  present  president,  and  one  past-chairrnan  of  its 
New  York  Section.  And  it  may  be  sincerely  hoped 
that  the  American  nation  as  a  whole  will  appreciate 
more  and  more  keenly  the  eternal  truth  of  the  following 
words  which  Thomas  P.  Smith  spoke  almost  127  years 
ago  before  the  Chemical  Society  of  Philadelphia  on 
April  11,  1789:  "The  only  true  bases  on  which  the  inde- 
pendence of  our  country  can  rest  are  agriculture  and 
manufacture.  To  the  promotion  of  these  nothing  tends 
to  a  higher  degree  than  chemistry." 


Progress    in    Illuminants    and    Illuminating 
Engineering 

By  Preston  S.  Millar 

General  Manager  Electrical  Testing  Laboratories 

THE  outstanding  features  of  the  past  year  in  the 
field  of  illumination  are  the  progress  made  by 
the  gas-filled  tungsten  lamp  and  the  extension 
of  exterior  lighting,  of  which  the  highest  expression  is 
to  be  found  in  the  lighting  of  the  Panama-Pacific  In- 
ternational Exposition.  Each  of  these  developments 
appears  to  be  a  significant  beginning  which  presages 
further  large  extension  of  artificial  lighting. 

A  brief  review  of  these  and  other  features  of  the 
1915  record  will  be  facilitated  by  considering  in  turn 
illuminants,  lighting  accessories,  lighting  practice  and 
photometry. 

Progress  in  Illuminants 

At  the  end  of  the  year  the  metallized-filament  lamp 
appears  as  the  only  survivor  of  the  carbon-lamp  class, 
and  the  demand  for  this  type  has  fallen  to  something 
like  5  per  cent  of  the  total  demand  for  incandescent 
lamps. 

In  the  tungsten-lamp  class  there  has  been  added  to 
the  sizes  of  "Mazda"  vacuum  lamps  previously  avail- 
able the  7.5-watt  multiple  sign  lamp,  and  there  have 
been  eliminated  all  multiple  vacuum  lamps  larger  than 
100  watts  and  all  street  series  lamps  of  the  3.5-amp. 
and  4-amp.  classes,  as  well  as  the  32-cp.  and  40-cp. 
sizes  in  lamps  of  other  current  values.  As  the  year 
closes  the  new  50-watt  size  Mazda  lamp  makes  its  ap- 
pearance with  every  prospect  of  becoming  a  standard 
and  much-used  size. 

Vacuum  lamps  having  concentrated  tungsten  fila- 
ments have  been  made  available  in  25-watt,  40-watt  and 
60-watt  sizes.  These  are  recognized  as  possessing  little 
or  no  advantage  over  similar  lamps  having  filaments 
disposed  in  the  usual  way,  while  their  life  performance 
is  distinctly  inferior.  They  are  made  to  meet  a  de- 
mand arising  out  of  the  novelty  of  their  construction. 

There  has  been  no  increase  in  the  efficiency  of  Mazda 
vacuum  lamps.  The  rating  has  been  improved,  however, 
and  the  lamps  are  now  manufactured  more  accurately 
and  more  consistently  than  any  incandescent-lamp  prod- 
uct which  was  ever  before  available. 
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The   gaa-fllled   tungaten-fllamenl    i >  i > •  ■   ha     bean   ex 
tended  to  Lnoluda  severaJ  ilzea  and  classes  not  formerly 
available,     [n  the  Mazda  C  lampa  the  mora  ootable  ex 
tenaioni  have  Included  aeries  lampa,  whera  all  ara  now 
of  the  gaa-fllled  type;  the  L00-wat1  multiple  lamp,  and 
several  liiea  of  lampa  for  ipecial  service  such  as  auto 
mobile  headlamps  and  stereopticon   lampa.     Re-deaign 
o\   the  i»nlii  with  some  other  adaptations  has  brought 
improved  performance  throughout  life.    The  emciencie 
of  such  Ma. da  lamps  have  been  Increased  by  from  15 
to  20  per  cent,  the  largest  increase!  being  experienced 

in   the    100  watt    and  200-Watt    sizes,    in   which   argon    is 

now  used  with  nitrogen.  A  special  blue-bulb  multiple 
Mazda  C  lamp  has  met  with  considerable  success  in 
store  lighting  and  photography,  where  the  closer  ap- 
proach  to  white  light    is  appreciated. 

The  problem  Of  the  successful  operation  of  tungsten 
gas-tilled  lamps  on  direct-current  series  circuits  has 
not   yet   been  entirely  solved,  though  progress  has  been 

recorded. 

In  all  forms  of  Mazda  C  lamps  the  horizontal  candle- 
power  rating  has  now  been  abandoned  in  favor  of  the 
mean  spherical  candle-power  or  total  lumens. 

Developments  in  Arc  Lamps 

The  flaming-arc  lamp  has  been  developed  during  the 
year  principally  for  special  purposes,  including  a  white- 
light  carbon  electrode  especially  adapted  for  use  in  pho- 
tography and  in  those  kinds  of  commercial  and  indus- 
trial work  where  a  closer  approach  to  daylight  is 
esteemed  important. 

The  magnetite-arc  lamp  has  undergone  certain  de- 
velopments which  result  in  improved  efficiency  and 
greater  flexibility.  A  flat  electrode  for  4-amp.  service 
has  been  devised  which  permits  a  lower  arc  voltage 
adjustment  and  a  lower  wattage  per  lamp  without  ma- 
terial decrease  in  illuminating  value.  The  5-amp.  lamp 
is  now  entirely  standardized.  A  "high-efficiency"  elec- 
trode for  the  6.6-amp.  lamp  has  been  perfected.  Re- 
design has  brought  about  standardization  of  construc- 
tion common  to  all  three  current  values  with  increased 
conservation  of  the  light  from  the  arc. 

Among  tube  lamps,  improved  power-factor  in  alter- 
nating-current mercury-vapor  lamps  and  a  new  form 
with  renewable  tube  for  the  Moore  carbon-dioxide  lamp 
have  been  the  principal  developments. 

The  principal  advances  to  be  recorded  among  acces- 
sories are  the  further  development  of  the  prismatic  re- 
fractor for  street  lighting,  the  improvement  in  pro- 
jectors for  employment  with  Mazda  C  lamps  in  flood- 
lighting, etc.,  and  numerous  additions  to  the  list  of 
decorative  shades,  globes,  reflectors  and  fixtures  for 
interior  lighting. 

Lighting  Practice 

The  most  notable  development  of  the  year  in  lighting 
practice  appears  to  be  extension  of  the  use  of  light  in 
exterior  work,  especially  in  the  lighting  of  building  ex- 
teriors and  in  lighting  for  recreation  purposes.  The 
successful  development  of  the  tungsten  gas-filled  lamp 
has  been  largely  responsible  for  opening  up  -this  new 
field  of  lighting  activity.  Flood-lighting  of  buildings 
has  considerable  advertising  and  esthetic  value,  while 
the  extension  to  night-time  of  forms  of  recreation  here- 
tofore limited  to  daylight  hours  has  made  a  strong  appeal 
to  many  people.  In  both  respects  practice  appears  to 
be  in  the  formative  stage,  and  in  line  for  considerable 
further  development. 

The  lighting  of  the  Panama-Pacific  International 
Exposition,  referred  to  in  the  first  paragraph,  has  served 
as  a  notable  object  lesson,  illustrating  in  a  most  striking 
way  the  potentialities  of  exterior  lighting,  offering  in- 
spiration to  architects  and  illuminating  engineers  and 


uggeetion  for  extension  work  to  the  electrical  industry 

as   |    whole. 

in  interior  lighting  no  very  notable  developments  or 
radical  departures  from  earlier  practice  have  been  re- 
corded.   Everywhere  the  employment  of  higher  Intensi- 
of  Illumination  and  greater  attention  to  the  securing 

Of  pleasing  lighting  effects  appear  to  have  followed  the 

reduction  in  the  cost  of  lighl  and  the  advance  in  the  art 

of   illumination   which    have  characterized   the  past  few 
years. 

The  substitution  Of  tungsten-filament  for  carbon-fila- 
ment lamps  in  former  years  has  resulted  in  some  unde- 
sirable lighting  conditions  due  to  the  increased  filament 
brightness  of  the  newer  lamps.  The  introduction  during 
the  past  year  of  concentrated-filament  vacuum-type 
lamps  and  of  gas-filled  lamps  in  small  sizes  has  in  such 
instances  made  a  bad  condition  worse,  and  the  use  of 
excessively  bright  sources  without  proper  protection  has 
come  to  be  a  real  lighting  evil.  Progress  made  during 
the  past  year  in  the  replacement  of  old  fixtures  and  glass- 
ware was  not  sufficiently  rapid  to  cope  with  this  growing 
difficulty. 

In  street  lighting  the  tungsten  gas-filled  lamp  and  the 
magnetite-arc  lamp  emerge  as  the  principal  modern 
illuminants.  The  Mazda  gas-filled  lamps  especially  have 
been  employed  in  the  replacement  of  inclosed-arc  lamps. 
With  both  illuminants  the  refractor  has  been  employed 
successfully,  while  with  the  Mazda  gas-filled  lamp  the 
use  of  the  diffusing  globe  has  been  general  practice  ex- 
cept in  the  smaller  sizes.  The  substitution  of  Mazda 
lamps  for  carbon-inclosed  arc  lamps  has  usually  resulted 
in  dividing  the  benefit  by  securing  to  municipalities 
increased  illumination  at  a  less  price.  Too  often  the 
substitution  has  been  made  without  relocation  of  lamps 
or  improvement  in  mounting  which  might  have  been 
realized  at  the  time  of  replacement.  The  installation 
of  "white-way"  lighting  in  smaller  cities  and  towns  con- 
tinues to  offer  notable  and  stimulating  improvement  in 
street  lighting.  In  such  installations  the  use  of  clusters 
of  lamps  has  very  largely  given  place  to  the  employment 
of  single  illuminants  of  either  the  incandescent  or  arc 
type  in  ornamental  mountings. 

Automobile  lighting-  during  the  year  became  almost 
exclusively  lighting  by  tungsten-filament  lamps.  The 
artificial  lighting  of  photographic  studios,  including 
motion-picture  studios,  using  one  or  more  of  the  several 
varieties  of  suitable  electric  lamps,  constituted  an  addi- 
tional notable  development.  The  use  of  the  incandescent 
lamp  for  several  other  specialties,  including  miniature 
lamps  for  use  on  dry  batteries,  likewise  warrants 
mention. 

The  impetus  given  to  better  lighting  through  com- 
mercial agencies  was  continued  during  the  year.  Manu- 
facturers through  their  engineering  departments  and 
bulletins,  and  central  stations  through  their  illuminating 
engineering  departments  and  through  attention  to  the 
use  of  good  lamps  suitable  for  the  service,  must  once 
more  be  recorded  as  potent  factors  in  the  improvement 
of  artificial  lighting.  The  Illuminating  Engineering 
Society  produced  during  the  year  a  "Code  of  Factory 
Lighting"  and  continued  its  general  campaign  for  the 
improvement  of  illumination. 

Photometry 

In  the  realm  of  photometry  there  have  been  some  nota- 
ble developments.  The  variability  of  light  distribution 
among  Mazda  C  lamps,  the  variation  in  spherical  reduc- 
tion factor  of  these  lamps  throughout  life,  and  the  effect 
on  the  distribution  characteristic  of  the  shape  of  clear- 
glass  bulbs  have  combined  to  make  imperative  a  racing 
on  the  basis  of  total  flux.  The  integrating  sphere  has 
come  to  be  recognized  as  the  generally  accepted  appliance 
for  photometry  in  this  field.    Practically  all  lamp  manu- 


January  1,  1916 


ELECTRICAL     WORLD 


29 


facturers  during  the  past  year  installed  integrating- 
sphere  photometers,  and  all  their  lamp-standardization 
ratings  are  now  based  upon  measurements  with  this 
instrument.  The  integrating  sphere  has  also  been  used 
successfully  in  the  street  for  photometry  of  arc  lamps. 

The  standardization  and  calibration  of  color  niters 
have  received  much  attention,  and  progress  has  been 
made  during  the  past  year  in  this  important  phase  of 
heterochromatic  photometry.  Work  has  progressed  also 
upon  physical  photometers,  and  this  substitute  for  the 
human  eye  in  photometry  has  now  attained  a  position 
where  it  is  being  experimented  with  in  commercial  work. 

In  illumination  photometry  the  development  of  a  com- 
pensated test  plate  to  avoid  errors  due  to  departure  of 
the  test  plate  from  the  cosine  law  has  been  a  most  notable 
feature. 

In  the  matter  of  units  and  nomenclature  some  advance 
may  be  recorded.  In  the  adoption  of  the  lambert  (or 
millilambert)  as  the  unit  of  brightness  an  important 
gap  in  the  list  of  units  has  been  filled. 

International  co-operation  in  illumination  matters  is, 
of  course,  at  a  standstill.  Nevertheless,  the  United 
States  national  committee  of  the  International  Commis- 
sion on  Illumination  maintains  its  organization  and  looks 
forward  to  taking  the  initiative  in  restoring  interna- 
tional harmony  in  illumination  affairs  after  the  end  of 
the  war. 

In  conclusion,  the  past  year  has  not  been  marked  by 
any  radical  developments  in  illuminating  engineering. 
It  has  been  characterized  by  important  extensions  of 
activities  along  the  lines  previously  indicated  and  by  a 
continuance  of  effort  on  the  part  of  the  several  agencies 
whose  combined  activities  are  rapidly  advancing  the 
art  of  illumination.  Such  progress  in  directions  previ- 
ously determined  has  been  important  and  gratifying. 


The  Basis  for  Present  and  Future  Growth  in 
Electric  Heating 

By  W.  S.  Hadaway 

Electric   Heating   Engineer 

IN  considering  electric  heating  there  are  certain  fun- 
damental facts  which  must  be  recognized  more 
fully  before  electricity  takes  its  true  place  in  the 
heating  industry. 

Heat  at  low  temperatures  can  be  obtained  by  other 
means  independent  of  electricity,  at  a  cost  of  about  0.1 
cent  per  kilowatt-hour  heat  equivalent  (3412  B.t.u.). 

The  low-temperature  heat  required  for  both  domes- 
tic and  industrial  purposes  is  much  greater  than  the 
high-temperature  heat  required.  For  example,  in  cook- 
ing, more  than  two-thirds  of  the  total  demand  is  for 
low-temperature  heat. 

Electricity  is  well  adapted  for  producing  heat  at 
high  temperatures  and  can  successfully  compete  with 
heat  produced  in  other  ways.     Furthermore,  electricity 


has  the  great  advantage  of  being  particularly  easy  to 
control  and  regulate. 

An  enormous  field,  which  is  as  yet  practically  unde- 
veloped, is  open  for  electricity  to  supply  the  high-tem- 
perature heat  in  conjunction  with  other  heating  means 
which  are  better  fitted  to  supply  low-temperature  heat, 
the  working  level  from  which  the  electricity  acts  being 
elevated  to  an  economic  plane  and  the  range  of  tem- 
perature demanded  from  the  electric  heater  materially 
reduced. 

The  central-station  industry  should  not  be  expected 
to  reduce  its  rates  to  cover  the  entire  field  of  heating  at 
all  temperatures,  but  should  be  urged  to  promote  the 
application  of  electric  heating  to  the  field  for  which  it 
is  best  adapted  and  in  which  it  can  be  used  with  profit 
both  to  the  central  station  and  to  the  consumer. 

Electric-Heating  Specialties 

The  goods  made  by  the  hollow-ware  manufacturers 
formerly  centered  around  the  alcohol  lamp.  Many  of 
them  have  now  adapted  the  electric  heater  to  their  lines 
and  added  some  distinctively  electrical  appliances,  such 
as  toasters  and  table  stoves. 

The  alcohol  lamp  has  always  been  an  unimportant 
factor  in  the  broad  economics  of  heating;  the  equiva- 
lent electrically  heated  utensils  will  find  a  somewhat 
wider,  though  essentially  a  restricted,  field.  While 
these  devices  bring  the  electric  heater  into  the  home 
and  popularize  it,  and  while  large  numbers  are  sold, 
they  tend  to  specialize  rather  than  generalize  the  elec- 
trical service. 

The  very  great  prominence  given  this  class  of  goods 
by  the  electrical  industry  leaves  the  impression  that  the 
limits  of  economical  heating  service  from  the  central 
stations  are  very  narrow.  Insufficient  emphasis  is 
given  to  the  fact  that  lamp-socket  heating  conveniences 
have  a  relation  to  the  broader  heating  problems  similar 
to  that  of  lamp-socket  motors  in  the  power  industry. 

Increase  in  Use  of  Electricity  for  Cooking 

The  rapidly  growing  use  of  electric  ranges  in  the 
kitchens  of  institutions  and  apartment  houses  is  a 
noteworthy  achievement.  These  installations  are  in  ef- 
fect heating  substations.  The  range  is  the  high-tem- 
perature part  of  the  equipment,  and  the  steam  or  hot- 
water  service  cares  for  the  low-temperature  work. 

Now  that  the  electrical  method  of  cooking  is  firmly 
established  under  special  conditions,  the  next  great  step 
will  be  the  further  reduction  of  operating  costs  so  as  to 
bring  the  apparatus  into  general  use.  Where  a  steam 
or  hot-water  service  is  available  it  is  unnecessary  to 
use  electrical  apparatus  at  temperatures  below  that  of 
the   low-temperature  service. 

Saturated  water  vapor  at  atmospheric  pressure  gives 
a  temperature  level  of  212  deg.  Fahr.  for  electricity  to 
work  from,  instead  of  the  room  temperature  of  70  deg. 
Fahr.  or  142  deg.  Fahr.  higher.  Low-temperature  heat 
is  comparatively  cheap,  costing  from  0.05  cent  to  0.25 
cent  per  kilowatt-hour  heat  equivalent.  More  than 
two-thirds  of  the  heat  required  in  cooking,  both  direct- 
ly and  in  secondary  operations,  is  at  the  low-tempera- 
ture level.  The  electrical  service  is  an  economical 
source  for  the  remainder  at  prices  varying  from  3  cents 
to  5  cents  per  kilowatt-hour. 

It  is  obvious  that  the  central  station  cannot  compete 
with  fuel  at  the  low-temperature  level ;  it  is  equally  ob- 
vious that  it  can  supply  the  remainder  of  the  heat  re- 
quired at  profitable  power  rates.  The  establishment  of 
temperature  levels  is  a  vital  point  in  electric-heating 
development.  A  temperature  level  can  readily  be  se- 
cured for  cooking  over  three  times  as  great  as  that 
upon  which  agriculture  depends  with  its  annual  pro- 
duction of  billions  of  dollars  in  wealth ! 
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Am  interesting  paper  showing  the  merits  of  the  elec- 
tric oven  was  presented  at  tin-  last  annual  convention 
of  the  American  Institute  of  Electrical  Engineers.  The 
relation  of  time  and  temperature  in  baking  was  i;i\>- 
t'ulh  analyzed.  The  precision  with  which  electric 
cooking  apparatus  works  will  undoubtedly  bring  new 
methods  of  manipulation  and  materially  add  to  Its  value 
in  domestic  Bcience. 

Gas  and  electric  cooking  apparatus  share  in  common 
the  need  of  auxiliary  low-temperature  service,     Elec 
tricity  has  a  great  advantage  over  gas  in  thai  it  can  do 
all  its  work  above  the  low-temperature  level,  that  is,  it 
is  readily  confined  to  a  more  specific  high-temperature 

use  than  gas  and  hence   is  more  economical. 

The  kitchen  offers  an  enormous  field  for  electrical 
apparatus.  Present  electric-range  designs  are  better 
fitted  for  special  than  genera]  use.  When  broader  con- 
ceptions of  the  purpose  of  electricity  in  heating  pre- 
vail better  results  can  be  realized.  The  electric-heating 
designer  makes  his  apparatus  exclusive  by  aiming  to 
make  it  inclusive;  the  reverse  method  will  make  it  well- 
nigh  universal. 

Industrial  Electric  Heating 

Industrial  electric  heating  was  founded  upon  the 
basis  that  while  other  forms  of  heat  are  cheaper  than 
electricity  at  low  temperatures,  the  two  sources  of  heat 
used  together  make  a  combination  which  can  be  equaled 
in  no  other  way.  Conservation  of  heat  energy  is  of  even 
greater  importance  in  electric  heating  than  in  any 
other  direction. 

Considerable  prominence  has  recently  been  given  to 
several  large  equipments  of  japanning  and  enameling 
ovens,  and  the  results  confirm  the  value  of  a  high-tem- 
perature oven  heater  which  is  free  from  combustion 
products.  This  application,  however,  which  not  only 
requires  relatively  high  temperatures  but  large  quan- 
tities of  heat  as  well,  is  a  striking  example  of  what 
can  be  accomplished  by  using  a  temperature  level  for 
the  electric  heaters  to  work  from  equivalent  to  that  of 
the  lowest  temperature  wanted. 

These  plants  are  situated  near  the  bituminous  coal 
fields  where  fuel  is  cheap.  More  than  one-half  of  the 
required  heat  could  be  secured  at  a  cost  of  less  than 
0.10  cent  per  kilowatt-hour  heat  equivalent.  The  cen- 
tral stations  could  supply  the  rest  of  the  heat  at  more 
profit  to  themselves  and  with  a  saving  to  customers. 

Tabulations  of  collateral  advantages  are  impressive 
and  have  an  important  bearing  upon  factory  costs;  but 
if  the  running  cost  is  dearer  than  that  with  other 
methods,  these  appear  as  apologies  rather  than  as 
advantages.  The  big  things  which  electricity  has  made 
possible  have  saved  money  directly,  and  the  other 
advantages,  important  as  they  really  are,  have  still 
been   rated  of  minor  value  in  the  long  run. 

Temperature  control  is  a  distinctive  requirement 
of  industrial  heating.  That  is,  the  heater  should  func- 
tion through  a  definite  cycle  automatically.  This  is  well 
illustrated  in  the  crucible  of  the  linotype  machine, 
which  is  in  effect  a  miniature  type  foundry.  Accu- 
racy in  control,  sanitary  conditions,  reduction  "of  stray 
heat  losses,  coupled  with  more  and  better  work  at  a 
less  running  cost,  are  improvements  accomplished  by 
the  electric-heating  equipment. 

The  formation  of  the  Industrial  Electric  Heating 
Association  during  the  past  year  evidences  the  impor- 
tance of  this  branch  of  electric  heating.  The  annual 
meeting  was  recently  held,  and  the  subjects  discussed 
related  chiefly  to  the  metal  trades  such  as  enameling 
ovens  and  melting  furnaces. 

Reference  has  already  been  made  to  the  way  cook- 
ing and  industrial  heating  can  be  broadly  adapted 
to    central-station    conditions.      Another    example    will 


show  the  application  ol  u  similar  method  to  room  heal 
i Hi-  on  a  relal  ively  large  scali , 
Ventilation,  humidification  and  warmth  arc  the  three 

requisites   in    room   heating  and   hygiene.     Closeness  or 

vitiation  of  the  air  comes  from  stagnation  or  stratifies 

tion  more  than  from  increase  in  the  carhouic-acid  con- 
tent. Vigorous  Btirring  of  the  air  with  some  replenish- 
ment  is  equivalenl  to  complete  change  of  warmed  air 

as  in  plenum  systems,  and  the  total  heat  requirement 
is  lessened.  The  electric  Jan  is  available  for  stirring 
the   air   and   diffusing   its   warmth. 

When  the  air  is  properly  conditioned  by  humidifica- 
tion its  temperature  may  be  lowered  several  degrees. 
It  not  only  costs  less  for  heat  when  the  humidity  is 
right,  but  the  hygienic  conditions  are  much  better. 
One  pound  of  fuel  burned  with  electric  control  pro- 
duces 4  kw.-hr.  heat  equivalent.  At  3  cents  per  kilo- 
watt-hour the  electricity  used  costs  1.5  cents,  and  the 
fuel  cost  is  assumed  to  be  0.25  cent  ($5  per  ton  aver- 
age). The  total  heat  energy  therefore  costs  at  the 
rate  of  0.45  cent  approximately  per  kilowatt-hour  heat 
equivalent. 

Electricity  is  not  expected  to  supply  the  air  for  venti- 
lation nor  the  water  for  humidification.  It  controls 
the  things  which  already  exist.  Electricity  is  a  fuel 
in  only  a  limited  sense;  it  is  rather  a  service — an  im- 
personal servant  of  almost  infinite  capacity.  As  such, 
among  other  things,  it  controls  combustion,  which  gives 
heat;  it  moves  the  air,  which  gives  ventilation,  and 
it  controls  vaporization  of  water,  which  makes  the  air 
moist. 

Rates  for  Electric-Heating  Service 

The  trend  of  the  electric-heating  industry  has  been 
to  depress  central-station  rates  by  representing  that 
the  business  would  expand  rapidly  if  the  cost  of  power 
were  low  enough.  The  electric-heater  improves  the 
diversity  factor  and  is  consequently  entitled  to  favor- 
able consideration  in  rate  adjustments. 

It  can  readily  be  shown,  however,  that  the  central 
station,  even  under  the  most  favorable  general  con- 
ditions, cannot  compete  with  low-temperature  heat 
service.  It  is  therefore  desirable  for  heating  engineers 
to  build  their  work  up  to  a  level  which  will  make  it 
feasible  for  the  central  station  to  sell  heating  service 
at  rates  equivalent  to  those  regularly  obtained  from 
power  supply  of  similar  characteristics. 

Before  heating  rates  can  be  finally  adjusted,  there- 
fore, the  electric-heating  engineer  needs  to  broaden 
his  designs  and  raise  the  temperature  base  line  from 
which  he  works.  Central  stations  will  gradually  lower 
rates  as  diversification  and  load  increase.  A  satis- 
factory point  will  thus  ultimately  be  reached  without 
the  necessity  for  special  heating  rates.  Electric-heat- 
ing installations  will  therefore  bear  their  proper  per- 
centage of  overhead  burden  and  become  one  of  the 
most  desirable  as  well  as  the  biggest  of  load  builders. 
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Electrical  Organizations  in  1915  and  1916 

The  Year  Ahead,  as  Seen  by  the  Representatives  of  the  National,  Engineering  and  Commercial 

Organizations  Within  the  Industry — Statements  Which  Suggest  How  Mutual 

Co-operation   Will  Advance  the  Industry  as  a  Whole 


"In  the  increasing  complexities  of  mod- 
ern development,  both  civil  and  military, 
the  A.  I.  E.  E.  has  come  to  be  recognized 
by  the  state  and  national  authorities  as 
the  representative  body  of  electrical  engi- 
neers, and  it  is  called  upon  from  time  to 
time  to  take  action  in  matters  of  great 
public  importance." — J.  J.  Carty. 

The  Outlook  for  the  Work  of  the  A.  I.  E.  E. 

By  J.  J.  Carty 

President  American  Institute  of  Electrical  Engineers 

THE  outlook  for  the  American  Institute  of  Elec- 
trical Engineers  never  seemed  brighter  than  at 
present.  The  June  convention,  held  in  the  East, 
at  Deer  Park,  Md.,  and  the  Panama-Pacific  convention, 
held  on  the  Pacific  Coast,  at  San  Francisco,  in  Septem- 
ber, during  the  Exposition,  were  both  fully  attended. 
They  brought  together  our  members  from  all  parts  of 
the  United  States  and  Canada  and  splendidly  empha- 
sized the  national  character  of  our  society. 

At  these  conventions  valuable  papers  were  read  and 
fully  discussed,  and  in  addition  to  this,  owing  to  the 
excellent  management  of  the  committees  in  charge,  the 
members  and  their  families  were  provided  with  various 
forms  of  entertainment,  which  afforded  opportunities 
for  making  those  personal  acquaintances  which  are 
such  a  valuable  by-product  of  national  conventions  and 
which  contribute  so  much  to  harmonious  working  in  a 
society  whose  members  are  distributed  over  such  a  vast 
area  as  ours. 

The  participation  of  the  Institute  in  the  International 
Engineering  Congress  held  in  San  Francisco  last  Sep- 
tember indicates  the  international  character  of  its  sym- 
pathies. The  success  of  this  international  congress, 
which  was  due  to  the  co-operation  of  the  Institute  with 
the  other  great  national  engineering  bodies,  is  a  splen- 
did example  of  what  can  be  accomplished  for  engineer- 
ing as  a  whole  whenever  the  circumstances  permit  these 
great  societies  to  act  in  concert. 


Diversified  Activities  of  the  Institute 

The  activities  of  the  Institute  are  manifold  and  cover 
all  branches  of  electrical  engineering,  which  are  repre- 
sented by  committees  composed  of  the  leading  engineers 
in  their  respective  departments. 

In  the  increasing  complexities  of  modern  develop- 
ment, both  civil  and  military,  the  Institute  has  come  to 
be  recognized  by  the  state  and  national  authorities  as 
the  representative  body  of  electrical  engineers  in  this 
country,  and  it  is  called  upon  from  time  to  time  to  take 
action  in  many  ways  relating  to  matters  of  great  public 
importance  in  different  states  in  the  Union  and  by  the 
national  government  itself.  Recently,  upon  the  request 
of  the  Secretary  of  the  Navy,  the  institute  designated 
two  of  its  members  for  appointment  upon  the  Naval 
Consulting  Board,  and  upon  another  occasion  it  ap- 
pointed a  committee  to  co-operate  with  the  War  Depart- 
ment in  matters  pertaining  to  the  national  defense. 

So  important  has  the  work  of  the  Institute  become 
that  it  is  now  recognized  that  every  young  man  seeking 
for  a  career  in  electrical  engineering  should  qualify 
himself,  as  soon  as  practicable,  to  become  enrolled  in 
its  membership,  and  for  the  encouragement  of  such 
young  men  branches  have  been  established  in  our  uni- 
versities, so  that  students  may  be  enrolled  during  the 
time  of  their  college  studies  and  subsequently  become 
members.  The  usefulness  of  these  branches  has  been 
so  widely  recognized  that  from  less  than  six  in  1902 
they  have  grown  to  more  than  fifty  at  the  close  of  1915. 

Local  Sections  Emphasize  National  Character  of 
Institute 

To  extend  still  further  the  usefulness  of  the  Insti- 
tute and  to  emphasize  thoroughly  its  national  character, 
sections  were  started  in  the  principal  cities  of  the  coun- 
try. The  work  of  these  sections  became  so  important 
that  they  have  now  been  established  in  all  parts  of  the 
United  States,  increasing  from  five  in  1902  to  more 
than  thirty  in  1915. 

The  American  Institute  of  Electrical  Engineers 
stands  for  the  highest  achievement  in  electrical  engi- 
neering and  for  the  most  distinguished  attainments 
among  its  members. 

From  the  art  of  electrical  engineering  as  it  stands 
in  the  world  to-day  take  away  the  contributions  of  the 
members  of  the  American  Institute  of  Electrical  Engi- 
neers, and  that  which  would  be  left  would  make  a  sorry 
showing  by  comparison. 

The  art  of  telephony  would  disappear,  and  all  of  those 
wonderfully  co-ordinated  activities  of  both  peace  and 
war  depending  upon  that  means  of  communication 
would  instantly  be  paralyzed. 

In  electric  lighting  and  energy  distribution  for  all 
purposes  the  contributions  of  our  members  have  been 
so  fundamental,  so  important  and  so  numerous  that  it 
is  difficult  to  picture  the  chaos  which  would  result  if,  by 
some  magic,  their  wonderful  work  could  be  undone. 

By  its  papers  and  meetings  and  discussions,  by  the 
spread  of  knowledge  through  its  published  Proceedings 
and  Transactions,  and,  above  all,  by  the  high  ideals  of 
its  members  and  by  the  unsurpassed  character  of  their 
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achievements,  tin-  Institute  has  taken  a  foremoal  place 
among  tin-  forces  making  for  the  welfare  and  unit}  of 
our  count  n 


"The  industry  is  passing  into  a  new 
epoch  which  xoill  require  the  closest  atten- 
tion and  highest  ability  in  order  that  we 
shall  not  suffer  in  any  toay  in  our  develop- 
ment."— E.  W.  Lloyd. 

The  Closer  Union  of  the  Industry  Through 
the  N.  E.  L.  A. 
By  E.  W.  Lloyd 

President  National  Electric  Light  Association 

DURING  the  past  year  necessity  for  economy  in 
operation  and  in  expenditures  of  capital  has  been 
brought  home  very  forcibly  to  central-station 
operators.  To  the  credit  of  the  industry,  it  can  be  said 
fairly  that  economies  have  been  made  which  have  re- 
sulted in  maintaining  the  high  standard  of  service  es- 
tablished in  the  past,  and  at  the  same  time  investors 
in  our  securities  have  continued  to  receive  returns  on 
a  satisfactory  basis. 

The  situation  has  brought  to  our  attention  the  neces- 
sity for  closer  co-operation  inside  of  the  industry,  and 
as  a  consequence  has  shown  the  value  of  our  organiza- 
tion and  the  possibility  of  expanding  its  usefulness. 

Over  a  period  of  years  the  National  Electric  Light 
Association  has  compiled  valuable  data  which  have  been 
spread  broadcast,  with  the  result  that  the  efficiency  of 
the  business  has  reached  a  very  high  plane. 

Closer  Union  Between  Association  and  Members 

In  order  to  continue  this  education,  it  must  be  evi- 
dent that  a  still  closer  union  should  prevail  between  the 
individual  members  of  all  classes  and  the  association. 
Owing  to  the  fact  that  commissions  have  come  into  ex- 
istence in  the  large  majority  of  states  during- the  last 
five  years,  our  business  has  been  compelled  to  readjust 
itself.  In  many  instances  these  new  conditions  have 
resulted  in  the  enactment  of  legislation  pertaining  to 
our  business.  This  seems,  therefore,  to  call  for  greater 
activities  in  the  national  association  in  order  to  protect 
properly  both  the  public  and  our  rapidly  expanding 
industry. 

Member  companies  need  advice  covering  the  valua- 
tion of  their  properties  and  proper  legislation  by  the 
federal,  state  and  municipal  governments.  The  first 
step  to  accomplish  this  seems  to  be  to  divide  the  country 
into  state  and  geographical  sections,  depending  on  the 


density  of  population.  Already  some  results  have  been 
obtained  In  this  direction,  and  there  li  do  question  that 
in  the  next  few  years  ;iii  of  the  existing  itate  associa- 
tions not  affiliated  with  t  hi*  N.  E.  I>.  A.  will  join  our 

ranks.      Eventually   these  sections  will  consider  all  local 

problems  al  their  annual  conventions,  reaving  for  the 

main  hody  the  Interstate  and  national  questions.  The 
meetings  <>l  the  national  association  might  be  attended 
by  elected  delegates  from  the  sections.  Furthermore, 
the  subdivisions  into  sections  such  as  now  exist — name- 
ly, Commercial,  Accounting,  Technical  and  Hydro-Elec- 
tric -and  possibly  that  of  our  manufacturing  members, 
together  with  the  affiliation  of  existing  organizations 
outside  of  the  N.  E.  L.  A.,  would  lend  great  strength 
and  would  interest  more  brains  in  our  activities. 

It  would  seem  as  if  the  above  combination,  with  a 
fixed  policy  over  a  period  of  years,  would  result  in  great 
good  to  the  electrical  industry.  The  N.  E.  L.  A.  is  the 
logical  body  through  which  large  work  can  be  accom- 
plished, and  there  seems  to  be  no  doubt  that  the  in- 
dustry is  passing  into  a  new  epoch  which  will  require 
the  closest  attention  and  highest  ability  in  order  that 
we  shall  not  suffer  in  any  way  in  our  development. 

Problems  Before  the  Industry 

A  great  many  problems  need  attention  at  the  present 
time.  Some  of  them  are  receiving  individual  investiga- 
tion in  different  sections  of  the  country.  This  should 
not  be.  There  should  be  a  united  effort  which  would 
result  in  greater  good  to  all  than  can  be  obtained 
through  the  efforts  of  any  smaller  aggregation. 

Sections  of  the  association  should  be  formed  wher- 
ever necessary  to  cover  every  branch  of  the  industry 
not  now  covered.  Some  progress  has  been  made  in  this 
direction  and,  if  we  complete  our  affiliation  with  the 
Electric  Vehicle  Association  of  America,  excellent  re- 
sults will  have  been  accomplished,  particularly  as  we 
have  been  fortunate  in  being  able  to  change  our  con- 
stitution in  order  to  form  new  sections,  embodied  under 
the  titles  of  Technical  and  Hydroelectric  Section  and 
Manufacturers'  Section.  The  latter,  we  trust,  will  be 
in  active  working  condition  before  the  next  national 
convention. 

Perhaps  the  individual  will  wonder  how  the  N.  E.  L.  A. 
can  best  serve  his  interests.  The  information  available 
to  any  young  man  in  our  industry  through  close  study 
of  the  proceedings  and  activities  of  the  association 
would  undoubtedly  give  such  a  man  a  liberal  education 
that  could  be  secured  in  no  other  way.  Any  men  seek- 
ing advancement  to  higher  positions  in  our  business  can 
accomplish  the  result  better  through  affiliation  and 
study  of  the  association  work.  In  fact,  it  is  doubtful 
if  they  can  accomplish  their  purpose  without  such  an 
affiliation. 

So  far  as  the  man  farther  down  the  line  is  concerned, 
if  he  wishes  to  make  the  central-station  business  his 
life  work  (and  considering  its  very  prosperous  growth 
during  the  last  ten  years,  there  is  no  reason  why  a  man 
should  not  seek  such  a  connection),  then  if  he  cannot 
see  that  his  best  interests  are  served  by  affiliating  with 
us  and  that  his  annual  contribution  is  not  to  be  con- 
sidered merely  as  purchasing  a  volume  of  Proceedings 
but  as  a  contribution  toward  a  compilation  of  facts  and 
data  which  always  results  in  higher  general  efficiency 
and  might  result  in  actual  protection  of  our  business 
against  unjust  legislation,  that  man  has  not  reached 
the  point  where  he  thoroughly  understands  how  to  pro- 
tect his  best  interests. 

What  could  be  more  beneficial  to  the  business  than 
a  well-organized  body  such  as  is  suggested  above  where 
members  of  all  classes  have  a  reciprocal  interest  in  its 
prosperity  ? 


January  1,  1916 


ELECTRICAL     WORLD 


33 


"Electrical  contractors  have  learned  that 
the  way  to  get  business  is  to  look  for  it  in 
the  places  where  it  is  to  be  found,  and  to 
keep  steadily  at  the  work  of  building  up 
new  customers." — John  R.  Galloway. 


"We  are  beginning  to  see  in  clearer  pro- 
portion the  tremendous  development  that 
lies  ahead.  In  this  development  the  electric 
industry  will  play  a  notable  part." — Alan 
Sullivan. 


Better    Merchandising    a    Keynote    in    Con- 
tractors' Plans 

By  John  R.  Galloway 

President   National   Electrical   Contractors'    Association 

THE  era  of  prosperity  dawned  during  the  closing 
months  of  1915.  I  believe  that  we  can  expect 
very  different  conditions  in  the  coming  year  from 
those  that  we  had  in  the  first  year  of  the  European 
war.  Electrical  contractors  and  electrical  interests  in 
general  will  not  only  see  direct  benefits  from  the  cele- 
bration of  Electrical  Prosperity  Week;  they  will  realize 
also,  in  my  judgment,  substantial  results  from  the  im- 
proved conditions  of  business  in  all  other  industries. 
As  an  example,  my  business  has  been  particularly  good 
for  the  last  three  months,  and  the  close  of  the  year 
finds  the  situation  promising  for  the  work  of  the  im- 
mediate future.  Reports  of  the  same  state  of  affairs 
come  from  all  parts  of  the  country  and  are  very  en- 
couraging and  confident. 

In  the  last  few  years  electrical  contractors  have 
abandoned  the  old-time  attitude  of  waiting  in  their 
offices  for  business  to  come  to  them.  They  have  learned 
that  the  way  to  get  business  is  to  look  for  it  in  the 
places  where  it  is  to  be  found,  and  to  keep  steadily  at 
the  work  of  building  up  new  customers.  Contractors  have 
been  taught  by  experience  that  in  order  to  get  their  fair 
share  of  the  business  available  in  the  community  they 
must  practice  salesmanship.  Their  contact  with  the 
Electrical  Prosperity  Week  movement  has  helped  to 
teach  them  the  necessity  of  adopting  merchandising 
methods. 

Co-operation  Resulting  from  Prosperity  Week 

Undoubtedly  the  enthusiasm  developed  during  Elec- 
trical Prosperity  Week  gave  a  splendid  impetus  to  the 
encouraging  trade  conditions  which  mean  so  much  to 
electrical  contractors.  The  co-operation  of  merchants 
was  a  great  help  to  contractors.  It  meant,  in  effect,  that 
the  spirit  of  Electrical  Week  could  be  so  extended  as  to 
maintain  an  effective  interest  in  electrical  purchases  for 
the  entire  month  of  December. 

Another  good  result  which  was  observed  in  Washington 
is  characteristic  of  the  experiences  reported  by  others 
in  various  sections  of  the  country.  That  is  the  exhibi- 
tion of  hearty  co-operation  and  good  feeling  between  the 
central-station,  the  manufacturer,  the  jobber  and  the 
contractor.  With  this  kind  of  co-operation  in  the  com- 
mon cause  it  has  been  proved  to  be  so  much  easier  to 
produce  tangible  results  that  there  will  be  more  pulling 
together  in  the  future  and  much  less  conflict  in  matters 
involving  the  larger  interests  of  all  elements  of  the 
industry. 

Prospects  for  the  1916  Convention 

Unless  there  is  a  material  change  in  business  condi- 
tions and  prospects,  the  1916  convention  of  the  National 
Electrical  Contractors'  Association,  which  is  to  be  held 
in  New  York,  will  be  the  best  one  in  the  history  of  the 
organization.  It  will  give  emphatic  evidence  of  the 
prosperity  which  I  expect  will  be  indicated  at  the  meet- 
ing of  the  executive  committee  to  be  held  on  Feb.  7  at 
Richmond,  Va.  But  even  without  such  official  testi- 
monies to  the  encouraging  situation  we  have  the  glowing 
reports  from  all  sections  of  the  country  to  spread  hope 
and  faith  for  better  things  electrical. 


Canadian     Electrical    Industries    During    a 

War  Year 

By  Alan  Sullivan 

Secretary-Treasurer   Canadian   Electrical   Association 

THE  electrical  year  of  1915  in  Canada  showed  a 
very  satisfactory  development  among  the  pri- 
vately owned  corporations.  Its  early  months, 
shadowed  by  a  depression  which  was  the  natural  con- 
sequence of  economic  conditions  that  were  only  begin- 
ning to  be  understood,  revealed  a  falling  off  in  business 
and  a  general  atmosphere  of  commercial  uncertainty. 
This  soon  changed,  however,  to  a  feeling  of  confidence. 
It  became  apparent  that  excellent  crops  were  assured, 
and  the  war  demanded  most  of  the  products  that  Canada 
has  for  export. 

The  manufacture  of  munitions  has  occasioned  a  large 
demand  for  power.  Railway  returns  now  show  a  normal 
condition  of  traffic.  Much  money  that  was  formerly 
spent  abroad  is  now  spent  in  the  country,  and  our  ex- 
ports now  surpass  our  imports. 

Various  localities  reflect  national  conditions.  The 
Quebec  Railway,  Light,  Heat  &  Power  Company  had  the 
best  year  in  its  history.  The  Montreal  Light,  Heat  & 
Power  Company  states  that  the  new  business  taken  on 
in  the  six  months  preceding  Oct.  31  was  15,000  hp.  and 
120,000  lamps  of  16-cp.  equivalent.  The  new  installation 
of  this  company  at  Cedars  Rapids,  on  the  St.  Lawrence 
River  above  the  city,  went  into  service  in  January.  Its 
full  output  of  100,000  hp.  is  sold,  and  already  another 
unit  is  demanded.  This  company  has  one  customer,  the 
Aluminum  Company  of  America,  using  60,000  hp.  in 
Messina,  N.  Y. 

The  Shawinigan  Water  &  Power  Company  is  extend- 
ing rapidly,  and  purchased  recently  the  Dorchester  Elec- 
tric Company's  assets,  thereby  providing  another  source 
of  energy  for  the  city  of  Quebec. 

Ontario  Companies  Meet  Competition 

Further  west — in  the  Province  of  Ontario — it  is 
vastly  to  the  credit  of  the  privately  owned  companies 
that  they  have  extended  their  activities  successfully  in 
the  face  of  an  anomalous  system  of  competition.  The 
Hydro-Electric  Power  Commission  of  the  Ontario  gov- 
ernment, operating  through  various  municipalities,  ap- 
parently embarked  on  the  program  of  putting  the  private 
interests  out  of  business  by  supplying  power  at  cost. 
Although  relieved  of  all  municipal  and  corporation  taxes, 
government  dues  and  right-of-way  costs,  and  though  se- 
curing as  well  its  funds  at  the  low  interest  paid  on  city 
and  provincial  debentures,  the  power  commission's  activ- 
ities have  resulted  in  a  very  healthy  expansion  of 
its  competitors'  business. 

Rate  Reductions  in  Toronto 

The  municipality  of  Toronto,  distributing  power  in 
competition  with  the  Toronto  Electric  Light  Company, 
reduced  its  rate  in  January  last  by  a  cut  of  between  20 
per  cent  and  25  per  cent  in  its  lighting  charges  and 
between  7H  per  cent  and  10  per  cent  in  its  power 
charges.  As  the  privately  owned  company  was  already 
handicapped  in  the  competition  by  the  payment  of  large 
taxes  on  its  plant,  this  cut  looked  serious  and  appeared 
to  be  likely  to  result  in  loss  of  business  to  the  electric 
light  company.  However,  in  March  the  Toronto  Elec- 
tric Light  Company  brought  out  a  different  system  of 
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rates,  offering  inducements  to  its  customers  to  Increase 
their  load  factor  and  thereby  secure  an  earned  reduc- 
tion.    The  company  did  tins  instead  of  following  the 

rate    principle    adopted     In     the     1 1  vdro  Klcct  ric     Tower 

Commission,  which  was  a  general  reduction  regardless 

of  whether  or  not    it   was  earned. 

The  result  of  the  year's  operation  has  been  that  the 
lot  onto   Electric   Lighl   Company   has  increased  its  load 

and  slightly  increased  its  number  of  customers,  although 
owing  to  the  fierce  competition  more  energy  has  been 
expended  in  retaining  its  business  than  in  getting  new 
business.  This  lias  been  accomplished  successfully,  and 
the  output  in  kilowatt-hours  for  1915  will  be  approxi- 
mately the  same  as,  or  slightly  higher  than,  they  were 
in  L914. 

In  November  the  Toronto  Electric  Light  Company, 
realizing  that  outside  of  municipal  power  its  competi- 
tor's most  profitable  business  consisted  in  commercial 
lighting,  introduced  a  flat  rate  for  this  class  of  busi- 
ness, and  in  the  short  time  this  has  been  in  operation  it 
has  proved  highly  successful  in  obtaining  business  from 
the  competitor. 

This  company  is  in  an  especially  favorable  position 
to  adopt  a  flat  rate,  though  it  might  appear  generally 
to  be  a  retrograde  step.  It  obtains  its  own  power  from 
the  hydraulic  plant  at  Niagara  Falls,  owned  by  its  affili- 
ated company,  which  also  owns  transmission  facilities 
from  Niagara  Falls  having  a  reserve  of  at  least  100  per 
cent  of  the  local  demand.  It  has  itself  a  complete  dis- 
tribution system  in  the  streets  of  the  city,  requiring 
little  extra  capital  investment  to  take  on  all  the  com- 
mercial business  along  the  principal  thoroughfares. 
Under  these  circumstances  and  owing  to  the  municipal 
competition,  the  company  felt  that  it  was  justified  in 
giving  more  kilowatt-hours  to  its  customers  at  a  rate 
sufficient  to  allow  an  adequate  return  for  the  addition 
to  its  peak  demand  for  power. 

Load  from  War  Orders 

The  power  companies  on  the  Canadian  side  of  Niagara 
Falls  are  running  at  the  full  capacity  of  their  installed 
machinery.  The  combined  load  is  probably  50  per  cent 
higher  than  last  year. 

A  great  deal  of  this  load  appears  to  be  in  use  for 
manufacture  of  war  munitions  of  various  kinds  and 
may  be  more  or  less  temporary,  but  it  is  difficult  to 
believe  that  organizations  once  created  will  be  aban- 
doned when  the  war  is  over,  as  owing  to  the  increased 
demand  for  manufactured  articles  of  all  sorts  from 
Canada  and  the  United  States,  and  the  many  new  chem- 
ical and  other  processes  of  general  kinds  being  estab- 
lished to  replace  materials  formerly  imported  from 
Europe,  the  stability  of  the  power  demand  cannot  be 
questioned. 

The  Ontario  Power  Company  has  been  forced  to  buy 
energy  in  addition  to  its  own  output  of  190,000  kva. 
The  Toronto  Power  Company  has  sold  its  entire  capac- 
ity of  110,000  kva.  The  Canadian  Niagara  Power  Com- 
pany is  installing  three  more  generators  of  12,500  kva. 
each. 

Hamilton  reports  the  low-water  mark  of  business  as 
occurring  early  in  the  year.  It  is  now  normal,  with  a 
tendency  to  increase.  This  is  due  partly  to  the  muni- 
tion industry.  The  Algoma  Steel  Corporation  at  Sault 
Ste.  Marie  has  15,000  kva.  hydroelectric,  10,000  kva. 
gas-driven,  and  2000  kva.  steam  turbine-generated  en- 
ergy. At  Michipicoten,  on  the  north  shore  of  Lake 
Superior,  the  corporation  has  generated  hydraulically 
3000  kva.  for  use  in  its  iron  mines. 

North — in  New  Ontario — where  the  Cobalt  blooms, 
the  Northern  Ontario  Light  &  Power  Company  has  har- 
nessed waterfalls  and  transmits  about  10,000  kva.  for 
mining  purposes. 


The  Ottawa  Electric  Company  has  successfully  met 
i  he  Hydro  Electric  Commission  competition  in  the  shape 

of    a    rate    reduction    order    sent    from    Toronto   to   the 

municipality  of  Ottawa. 

Winnipeg  and  Vancouver  business  has  been  somno- 
lent, although  a  renewal  of  mining  on  a  large  scale  is 
observable  in  British  Columbia.  The  West  does  not 
manufacture  in  the  broad  sense,  but  grows  food  and 
lumber.  In  the  matter  of  economics  it  is  therefore 
soundly  established.  Its  wheat  crop  for  1915  is  worth 
$:*00,000,000. 

Great  Development  Ahead 

When  Canada  has  recovered  from  the  shock  of  war 
and  the  immense  sacrifices  involved,  the  country  will 
enter  on  a  new  era  of  progress.  We  are  beginning  to 
see  in  clearer  proportion  the  tremendous  development 
that  lies  ahead.  In  this  development  the  electric  indus- 
try will  play  a  notable  part. 


"Probably  the  largest  factor  which 
points  to  continued  prosperity  is  the  gen- 
eral feeling  of  confidence  that  is  manifested 
everyivhere." — A.  W.  Berresford. 

Exceptional  Conditions  Affect  Development 
of  Electrical  Manufacturing 
By  A.  W.  Berresford 

President  Electrical   Manufacturers'   Club 

AS  we  consider  the  conditions  of  1915  and  the  pros- 
pects for  1916  at  the  turn  of  the  year  many 
complex  factors  are  found.  No  one  can  doubt 
the  marked  revival  in  business  during  the  last  six 
months  of  1915;  and,  what  is  of  equal  importance, 
there  can  be  no  doubt  that  while  this  may  have  been 
initiated  by  war  orders,  it  is  to-day  on  a  foundation  of 
far  more  substantial  character.  As  to  the  future,  prob- 
ably the  largest  factor  which  points  to  continued  pros- 
perity is  the  general  feeling  of  confidence  that  is 
manifested  everywhere.  It  is  my  belief  that  at  least  a 
season  of  generally  good  business  may  confidently  be 
looked  forward  to. 

This  belief  is  based  on  several  facts  which  are  funda- 
mental: That  the  railways  in  general  are  showing 
marked  improvement  in  traffic  and  earnings,  and  are 
purchasing  materials  again;  that  the  steel  industry  is 
operating  under  pressure  with  advance  orders  booked 
which  are  far  in  excess  of  productive  capacity ;  that  the 
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basic  pig-iron  market  has  broadened  until  it  is  in  a 
generally  active  and  healthful  condition,  and  that  while 
possibly  there  will  be  some  decrease  in  the  orders  for 
munitions  placed  in  this  country  by  foreign  buyers,  still 
a  number  must  be  placed  that  will  be  sufficient  to  insure 
an  activity  that,  coupled  with  the  preparations  that  our 
own  government  must  make,  will  result  in  considerable 
production  in  these  lines.  The  continuation  of  orders 
for  munitions  means  that  the  allied  lines  which  manu- 
facture the  machinery  used  in  the  production  of  these 
materials  will  be  active  and  that  labor  in  general  should 
be  well  employed.  The  last-named  condition  must  result 
in  increased  business  in  the  lines  of  staple  consumption, 
and  already  this  increase  has  begun  to  make  itself 
distinctly  felt. 

Labor  and  Wages  at  Conclusion  of  European  War 

There  is  another  side  of  the  picture  which  should  not 
be  overlooked.  This  includes  the  labor  situation;  the 
fact  that  up  to  the  present  time  our  efforts  to  develop 
and  retain  foreign  trade  have  been  more  in  the  direction 
of  discussion  than  of  action,  and  the  impossibility  of 
predicting  with  reasonable  accuracy  what  the  European 
labor  conditions  will  be  at  the  close  of  the  war.  My 
opinion  on  the  influence  of  these  factors  is  summed  up 
as  follows : 

The  labor  situation  in  this  country  appears  to  be  in  a 
fair  way  to  be  handled  fairly  and  successfully.  The 
extreme  conditions  under  which  contractors  for  muni- 
tions were  obliged  to  operate  if  they  accepted  orders 
naturally  tended  to  upset  the  normal  balance  and  to 
create  an  undesirable  situation  in  that  part  of  the 
industry  which  was  not  directly  affected  by  the  orders 
from  the  belligerents. 

Analysis  of  these  conditions  by  the  employer  caused 
him  to  realize  the  danger,  with  the  result  that  arrange- 
ments were  made  to  present  to  employees  the  exceptional 
conditions  which  made  the  contemplated  wage  schedules 
possible,  and  at  the  same  time  to  compensate  them 
properly  and  in  such  a  manner  that  they  will  compre- 
hend the  reason  for  reductions  when  business  shall  re- 
turn to  a  normal  basis.  Unquestionably  there  will  be 
an  increase  in  labor  agitation  and  some  situations  will 
arise  which  will  be  difficult  to  handle.  However,  I  can 
see  no  reason  why  any  radical  change  in  the  relations 
between  labor  and  capital  should  be  necessary,  and  I 
do  not  myself  believe  that  such  a  change  is  at  all  likely 
to  occur. 

The  Outlook  for  Foreign  Trade 

In  the  foreign-trade  outlook  there  is  promise  in  the 
third  meeting  of  the  National  Foreign  Trade  Council, 
which  is  to  be  held  in  the  latter  part  of  January.  It 
is  my  understanding  that  the  purpose  of  this  convention 
is  to  reduce  theory  to  practice  and  to  try  to  obtain  action 
wherever  the  necessary  and  proper  steps  can  be  clearly 
indicated.  The  council  will  be  able  to  give  from  actual 
experience  adequate  reasons  why  some  of  our  past  and 
present  policies  serve  to  prevent  the  upbuilding  of 
foreign  trade. 

With  respect  to  the  conditions  in  Europe  at  the  close 
of  the  war  every  man  has  his  own  theory.  The  fact  that 
a  great  diversity  in  opinion  exists  is  encouraging.  It 
leads  to  a  hope  that  the  results  may  not  be  so  strongly 
adverse  as  some  of  the  analyses  indicate.  My  own  feel- 
ing at  present  is  that  an  attempt  of  considerable  propor- 
tions will  be  made  to  "dump"  articles  of  foreign  manu- 
facture in  this  country;  but  if  the  discussion  which  is 
now  taking  place  continues  and  becomes  even  more 
active,  as  would  seem  to  be  probable,  those  who  are  in 
authority  should  be  sufficiently  advised  and  aware  of 
the  danger  to  make  comprehensive  provisions  to  antici- 
pate and  offset  it. 


"The  Electrical  Prosperity  Week  move- 
ment has  yielded  results  of  a  public-policy 
character  which  are  substantial  and  of 
lasting  value." — James  M.  Wakeman. 

Good  Public  Relations  Promoted  by  Electrical 
Prosperity  Week 

By  James  M.  Wakeman 

General    Manager   Society   for   Electrical   Development,   Inc. 

IT  is  highly  encouraging  to  the  supporters  of  the 
Society  for  Electrical  Development  to  find  that  the 
Electrical  Prosperity  Week  movement  has  yielded  re- 
sults of  a  public-policy  character  which  are  substantial 
and  of  lasting  value.  Started  as  a  co-operative  venture 
to  interest  and  weld  together  the  various  branches  of 
the  industry,  this  movement  grew  into  a  great  trade  and 
sales  campaign;  but  underlying  it  was  a  golden  oppor- 
tunity to  improve  public  relations. 

The  full  importance  of  this  opportunity  was  scarcely 
realized  at  first  even  by  those  who  were  most  active  in 
the  work.  But  now  that  the  reports  of  successful  ex- 
periences are  reaching  us  from  every  direction  and  we 
have  time  to  appraise  the  advantages  obtained  by  the 
unprecedented  co-operative  effort  we  find  evidences  of 
a  splendid  harvest  in  improved  public  feeling  toward 
the  central-station  industry.  The  amazing  sales  returns 
alone  make  the  week  rank  as  one  of  the  most  notable 
achievements  of  the  year,  but  when  we  include  also  the 
more  friendly  feeling  which  was  developed  I  am  con- 
fident that  a  powerful  stimulus  has  been  given  to  the 
good-will  assets  of  the  entire  industry. 

The  fact  that  nothing  about  the  Electrical  Prosperity 
Week  movement  could  possibly  encourage  friction  was 
in  our  favor.  Its  foundation  of  "prosperity"  eliminated 
every  chance  for  antagonism.  Naturally  it  made  its 
strongest  direct  appeal  to  the  industry  which  was  re- 
sponsible for  it.  But  it  went  so  much  farther  in  its  log- 
ical, reasonable  appeal  to  merchants,  to  public  officials 
and  to  all  civic  organizations  that  it  enlisted  easily  their 
full  and  cordial  support.  With  such  a  spirit  in  the 
beginning  all  who  took  part  in  the  movement  were 
placed  on  an  equality  of  interest  and  purpose.  They 
joined  hands  whole-heartedly  to  work  toward  a  common 
end  whose  benefits  were  clear  to  all.  The  city  officials 
had  the  same  large  idea  of  benefiting  local  business  as 
the  central-station  man. 

The  desire  to  make  a  creditable  showing,  redounding 
to  the  advantage  of  each  community  and  its  home  in- 
dustries, is  one  on  which  all  classes  can  unite.  And  I 
believe  that  the  ultimate  effects  of  this  season  of  co- 
operation will  be  far-reaching  and  exceedingly  helpful 
to  the  companies  in  settling  public-policy  problems. 
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"We,  who  are  informed,  have  faith  in 
our  utilities  and  in  the  high  ideals  and 
integrity  of  the  men  responsible  for  them." 
— Ell  C.  Bennett. 

Shaping  Public  Opinion  Through  Local 

Electrical  Influence 

By  Ell  C.  Bennett 

Mercury  of  the  Jovian  Order 

LET  us  acknowledge  that  the  success  of  public  utili- 
ties is  not  only  one  of  the  most  important  factors 
in  the  development  of  any  community,  because 
good  service  and  low  rates  mean  comfort  and  conve- 
nience in  the  home  and  incentive  for  increase  in  in- 
dustrial activity,  but  that  it  is  also  essential  to  pros- 
perity in  all  other  branches  of  the  electrical  field. 

When  the  utility  is  hampered  and  harassed  by  an- 
tagonism from  its  public  and  restrictive,  injurious  leg- 
islation, which  is  but  a  political  reflection  of  the  spirit 
of  the  people,  the  community  suffers  and  the  business 
of  the  entire  industry  decreases  because  of  enforced 
retrenchment  policies  in  the  utility. 

We,  who  are  informed,  have  faith  in  our  utilities 
and  in  the  high  ideals  and  integrity  of  the  men  re- 
sponsible for  them.  If  the  public  thinks  otherwise,  it 
must  be  that  the  individuals  and  organizations  within 
our  industry  have  not  prosecuted  consistently  and  thor- 
oughly enough  the  task  of  properly  informing  those 
without  our  field. 

How  can  we  of  the  industry  get  the  facts  before  the 
public   and  form   public   opinion? 

Let  us  consider  any  community  and  the  individuals 
in  the  electrical  industry  who  are  occupying  positions 
of  importance  there.  With  few  exceptions  the  latter 
are  either  taking  no  interest  in  civic  matters  outside 
their  own  immediate  business  or  they  have  elected  to 
do  their  public  work  in  more  or  less  minor  capacities 
under  the  banner  of  the  "chamber  of  commerce,"  "busi- 
ness men's  league,"  or  whatever  name  their  pet  organ- 
ization may  carry.  In  general,  however,  it  is  not  called 
"Jovian"  or  "electrical,"  and  therein  one  great  possi- 
bility for  good  is  being  overlooked. 

Who  can  successfully  combat  the  logic  in  the  plan  that 
our  electrical  men  of  influence  and  power  shall  devote 
the  time  they  may  have  for  civic  work  as  leaders  in 
securing  for  the  local  electrical  organization  the  reputa- 
tion of  being  the  livest  of  all  local  business  organiza- 
tions, striving  always  not  alone  for  those  things  which 
benefit  only  the  electrical  industry  but  for  any  cause 
that  means  the  upbuilding  of  its  community? 

If  this  plan  is  consistently  and  intelligently  followed, 


imt  only  the  local  electrical  league,  but  the  individuals 
connected  with  it.  the  utilities  and  the  'nine  local  elec- 
trical  industry  thej  repre  ent,  will  be  raieed  to  a  high 
plane  of  confidence  and  respect. 

It  is  up  tn  the  big  men  in  our  industry  to  utilize  the 
organization  thai  Has  been  created  within  it;  their  pai 

sive  consent  tO  its  Continuance  and  the  interest  in  it  of 
their    subordinates    is    not    sufficient. 

There  are   in   existence  to  day   some  seventy-five  local 

electrical   leagues,  and  that   number  will  be  increased 

through  the  efforts  of  the  Jovian  Order  to  not  less  than 
100  within  six  months.  These  leagues  have  in  the  past 
with  very  few  exceptions  not  even  approached  a  realiza- 
tion  of  the  power  for  good  latent  within  them,  and  that 
fact  may  be  directly  traced  to  two  causes — first,  lack  of 
the  active  interest  of  the  big  men;  second,  failure  to 
appreciate  their  opportunity  and  responsibility  as  city- 
building  organizations. 

The  second  fault  will  be  remedied  by  instructive  ma- 
terial supplied  by  the  Jovian  Order,  but  the  first  is  up 
to  men  of  the  industry  in  positions  of  importance. 

If  you  are  a  utility  man  and  would  welcome  a  force 
that  would  cement  in  closest  relations  of  confidence, 
friendship  and  harmony  your  company  and  its  public; 

If  you  are  engaged  in  another  branch  of  the  industry 
which,  no  matter  what  it  is,  is  dependent  to  an  impor- 
tant degree  on  the  welfare  of  the  utility — 

Build  up  your  local  league  and  do  your  "city-father- 
ing" through  an  organization  where  not  only  your  com- 
munity but  your  business  will  secure  the  attendant 
benefits. 


"Co-operative  standardization  of  products, 
historical  publicity  of  business  procedures, 
of  average  commodity  prices,  and  possibly, 
within  each  given  industry,  historical  pub- 
licity of  average  commodity  costs,  may  be 
discerned  in  the  vista  of  the  new  year." — 
Robert  K.  Sheppard. 

Opportunities    Ahead    for    Electrical    Supply 

Manufacturers 

By  Robert  K.  Sheppard 

I 'resident  Associated  Manufacturers  of  Electrical  Supplies 

THE  opening  door  of  1916  discloses  tremendous 
opportunities  for  American  industries.  The 
sense  of  our  American  people  is  triumphing 
over  the  prejudice  of  individualisms.  Unrestrained 
competition  has  sorely  strained  and  withered  our  busi- 
ness   sinews    for   the    last   time.     Governmentally    our 
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•country  has  proclaimed  the  era  in  which  industry  may 
be  encouraged  and  upbuilt  by  our  public  commissions, 
and  the  laws  of  our  land  may  be  applied  righteously  if 
our  business  men  will  contribute  frankly  and  fully  to 
the  solution  of  the  problems  of  such  regulative  authori- 
ties as  our  Federal  Trade  Commission.  Co-operative 
standardization  of  products,  historical  publicity  of 
business  procedures,  of  average  commodity  prices,  and 
jDossibly,  within  each  given  industry,  historical  public- 
ity of  average  commodity  costs,  may  be  discerned  in 
the  vista  which  the  new  year  is  offering. 

The  electrical  fraternity,  already  a  well-developed 
child  in  the  family  of  modern  applied  science,  now  may 
exercise  its  strength,  its  inventive  genius,  its  enthusi- 
.asms,  even  more  constructively  than  in  the  past  fifty 
years  of  its  wonderful  growth.  The  foundations  of  in- 
dividual successes  are  firmly  laid,  and  the  achievements 
of  the  past  have  bequeathed  to  the  electrical  industry 
wealth,  position,  responsibility. 

The  manufacturers  of  electrical  supplies  already  are 
undertaking  with  thoughtful  and  accustomed  thorough- 
ness their  part  in  the  tasks  incident  to  the  rapid  enlarge- 
ment of  the  influence  of  our  country  on  the  commercial 
future  of  the  world.  They  are  bold  and  yet  discreet; 
they  are  honorably  cautious,  yet  abundantly  enthusiastic 
without  recklessness. 


"The  return  to  normal  conditions  in  the 
business  world  ivill  be  in  direct  ratio  to  our 
readjustment  and  recovery  from  our  over- 
stimulated  pace  of  the  last  decade." — 
E.  R.  Harding. 

Demand  for  Electrical  Machinery  Overtaking 

Capacity  to  Produce 

By  E.  R.  Harding 

President  Electric  Power  Club 

THE  demand  for  electrical  machinery  during  the 
first  half  of  1915  'indicated  an  endeavor  to  return 
to  normal  conditions.  Orders,  however,  were 
spasmodic,  and  the  inactive  periods  were  difficult  to 
analyze.  At  the  beginning  of  the  last  half  of  1915  a 
healthy  and  gradually  increasing  demand  for  electrical 
machinery  began.  It  has  continued  to  date,  with  the 
closing  months  the  best  of  the  year. 

Periods  of  depression  in  the  commercial  world  are 
traceable  to  the  same  natural  laws  that  govern  the  phys- 
ical world.  You  cannot  over-stimulate  the  physical  body 
in  brain,  nerve  or  muscle  without  having  a  period  of 
reaction  set  in  for  rehabilitation  and  adjustment.  In 
the  last  two  decades  the  business  world  has  gone  at  a 


terrific  gait  and  has  been  unnaturally  over-stimulated. 
The  result  was  that  we  found  our  factories  with  a  capac- 
ity greater  than  necessary,  business  houses  inefficiently 
organized  and  with  extravagant  methods,  and  the  in- 
vestment world,  especially  in  the  railroad  field,  quite 
generally  carrying  doubtful  investments  in  the  form 
of  over-capitalized  securities. 

All  of  these  conditions  must  be  adjusted:  Demand 
must  overtake  capacity;  organized  efficiency  must  take 
the  place  of  "first-aid"  methods ;  inflated  securities,  car- 
rying small  intrinsic  value,  must  be  liquidated.  The 
return  to  normal  conditions  in  the  business  world  will 
be  in  direct  ratio  to  our  readjustment  and  recovery  from 
our  over-stimulated  pace  of  the  last  two  decades.  The 
question  for  the  future  is,  At  what  place  have  we 
arrived   in  the  process  of  rehabilitation? 


"The  Illuminating  Engineering  Society 
expects  a  year  of  greater  activity  than  ever 
before  in  all  the  fields  covered  by  it." — 
Dr.  Charles  P.  Steinmetz. 

Plans  of  the  Illuminating  Engineering  Society 

for  1916 

By  Dr.  Charles  P.  Steinmetz 

President  Illuminating  Engineering  Society 

THE  Illuminating  Engineering  Society  in  1916  cele- 
brates the  decennial  of  its  existence.  This  will 
be  an  occasion  to  review  and  record  what  has 
been  accomplished  in  the  art  and  to  initiate  plans  for 
future  advance,  and  the  society  therefore  expects  a 
year  of  greater  activity  than  ever  before  in  all  the  fields 
covered  by  it.  The  illuminating  engineer  has  to  deal 
not  only  with  engineering,  like  other  engineers — that  is, 
with  applied  physics — but  his  work  includes  the  prob- 
lems and  the  knowledge  of  physiology  and  of  psychology, 
is  of  importance  to  the  ophthalmologist  and  to  the  sani- 
tarian, and  is  closely  related  to  that  of  the  architect, 
the  decorator  and  the  constructor.  It  is  one  of  the 
broadest  fields  of  human  activity,  and  it  is  hoped  that 
the  coming  year  will  enable  the  society  to  produce  a 
compendium  of  the  entire  field  of  the  science  and  art 
of  illumination  and  make  it  available  to  the  practicing 
engineer  or  architect  as  well  as  to  the  ophthalmologist, 
the  college  professor  and  the  student. 

In  celebration  of  the  decennial  of  the  society,  a  mid- 
winter convention  will  be  held  in  February,  with  numer- 
ous technical  papers,  and  the  feature  of  this  convention 
will  be  the  acceptance  of  honorary  membership  in  the 
society  by  the  man  who  has  made  modern  illuminating 
engineering  possible,  Thomas  A.  Edison. 
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Lighting  Industry  Earned  $360,000,000  in  1915 

The  Kilowatt-hour  Output  Estimated  at   18,400,000,000,  a  Gain  of  1,600,000,000 

Kw.-hr.  Over  1914— Earnings  Increased  by  $23,500,000  -October  Returns 

Reflect  Improved  Industrial  Conditions 


The  earnings  and  output  of  the  light  and  power  com- 
panies reporting  to  the  Electrical  World  for  October 
show  an  increase  of  9.8  per  cent  and  14.6  per  cent  re- 
spectively in  comparison  with  the  earnings  and  output 
for  the  preceding  October.  For  the  eighteen  months 
that  these  data  have  been  compiled  and  published  this 
increase  in  earnings  is  the  largest  on  record,  and  the 
percentage  increase  in  output  is  the  largest  with  the 
exception  of  that  for  September,  1915.  However, 
owing  to  the  size  of  the  October  output  in  comparison 
with  that  for  September,  the  actual  increase  in  the 
October  output  is  the  largest  reported  by  about 
10,000,000  kw.-hr. 

The  Central  States  gave  the  largest  percentage  in- 
crease in  income  during  October,  with  the  New  England 
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States,  the  Pacific  and  Mountain  States  and  the  Atlantic 
States  following  in  order.  In  output,  however,  the  New 
England  States  stand  first  in  percentage  increase,  with 
the  Pacific  and  Mountain  States  next,  followed  by  the 
Central  States  slightly  in  lead  of  the  Atlantic  States. 
In  both  the  New  England  States  and  the  Central  States 
the  percentage  increases  in  output  and  income  have 
varied  but  little  in  the  five  months  June,  July,  August, 
September  and  October.  In  the  other  two  sections, 
however,  these  percentages  of  increase  still  grow. 

Prosperity  in  Other  Lines  Reflected 

These  increases  are  strictly  in  line  with  the  glowing 
reports  of  prosperity  that  come  from  every  quarter  of 
the  country.     Bumper  crops,   renewed  activity   in   the 
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FIGS.   2  TO   5 — CENTRAL-STATION   INCOME  AND  OUTPUT  GAIN  BY 
MONTHS  IN   PER  CENT   SECTIONALLY 
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building  trade  and  copper  mining,  the  enormous  opera- 
tions in  zinc  mining,  the  increasing  output  of  automo- 
bile factories,  the  feverish  activity  of  munition  facto- 
ries, the  swamped  condition  of  the  iron  and  steel  trade 
and  of  the  factories  of  manufacturers  of  almost  all 
kinds  of  machinery  are  all  reflected  in  the  operations 
of  the  light  and  power  utilities.  Manufacturers  of 
electric  motors  report  that  never  in  the  history  of  their 
trade  have  they  had  so  much  business.  So  great  has 
been  the  demand  for  motors  that  it  is  practically  im- 
possible to  buy  a  second-hand  motor,  while  to  purchase 
new  motors  means  a  wait  of  weeks  for  delivery.  The 
demand  for  incandescent  lamps,  also,  is  the  greatest  it 
ever  has  been.  The  increased  demand  on  the  central 
stations  for  service  has  necessitated  extensions  by 
large  numbers.  Wire  and  cable  manufacturers  report 
an  excellent  and  increasing  business  for  extension 
work  even  in  the  face  of  the  present  high  prices. 

The  returns  show  that  the  best  business  is  being  en- 
joyed by  the  utilities  that  operate  in  cities  having  a 
population  of  over  25,000  inhabitants.  In  cities  having 
a  smaller  population  the  general  results  are  not  so  good, 
and  quite  frequently  they  are  very  poor. 

Increases  for  First  Ten  Months  of  1915 

During  the  first  ten  months  of  1915  the  increase  in 
income  for  the  entire  industry  was  6.1  per  cent,  and 
for  output  was  8.5  per  cent,  while  for  the  year  ended 
October,  1915,  the  percentage  increases  were  5.7  per 
cent  in  income  and  7.3  per  cent  in  output.  A  further 
division  of  these  returns  into  sections  shows  the  fol- 
lowing average  percentage  increases  for  the  first  ten 
months  of  1915:  New  England — income  8.4  per  cent, 
output  13.3  per  centr  Atlantic  States — income  4.4  per 
cent,  output  7.0  per  cent;  Central  States — income  9.5 
per  cent,  output  10.6  per  cent;  Pacific  and  Mountain 
States — income  4.8  per  cent,  output  7.0  per  cent.  For 
the  year  ended  October,  1915,  the  figures  are  as  follows: 
New  England — income  8.0  per  cent,  output  12.3  per 
cent;  Atlantic  States — income  4.0  per  cent,  output  5.7 
per  cent;  Central  States — income  8.9  per  cent,  output 
10.0  per  cent;  Pacific  and  Mountain  States — income  3.9 
per  cent,  output  5.2  per  cent. 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


Percent- 
age of 

Industry 
Repre- 
sented 

Income  from  the  Sale  op 
Energy 

Kw.-Hr 

OUTPDT 

1914 

1913 

Per 
Cent 
In- 

1914 

1913 

Per 
Cent 

In- 
crease 

crease 

1914 

Nov.. 

Dec. 

65 
65 

$19,777,650 
20,978,430 

$19,260,451 
20,281,812 

2.7 
3.3 

$986,456,324 
1,074,083,543 

$978,934,946 
1,043,457,795 

0.8 
3.0 

1915 
Jan. . 
Feb.. 
Mar.. 

65 
63 
64 

1915 
21,582,547 
19,395,518 
18,654,443 

1914 
20,697,423 
19,023,107 
17,529,054 

4.1 
2.0 
6.4 

1915 
980,085,036 
853,817,221 
939,117,179 

1914 

966,200,323 
835,288,039 
896,903,968 

1.4 

2.2 
4.8 

April. 

65 

18,406,412 

17,675,784 

4.2 

900,536,022 

859,235,144 

4.8 

May. 
June. 
July. 

Aug.. 
Sept  . 
Oct.. 

65 
65 
64 
64 
63 
63 

17,644,205 
17,603,614 
18,488,793 
17,342,796 
18,242,841 
19,494,911 

16,764,546 
16,476,255 
17,200,827 
16,024,893 
16,806,282 
17,757,263 

5.3 
6.9 
7.5 
8.2 
8.5 
9.8 

920,895,324 
925,067,308 
971,699,054 
951,752,053 
987,526,147 
1,062,152,014 

842,386,583 
836,292,076 
880,708,487 
853,381,696 
859,412,745 
927,578,152 

9.3 
10.6 
"10.4 
11.3 
15.0 
14.6 
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o  S 
<-<  a 

"o  § 

New  England  States 

3 

-c 

a-o 

g,  3 

Atlantic  States 

<->  a 

o  g 

g  >> 

Central  States 
(Illinois  Excluded) 

h 

Ph 

Pacific  and  Mountain  States 

Month 

1914 

1913 

PL,'-' 

1914 

1913 

1914 

1913 

1914 

1913 

Ph  — 

§ 

o  - 
o 

rNov 

Dec 

Jan 

Feb 

March .... 
April 

May 

June 

July 

August .... 
September. 
t  October .  . . 

67 
67 

67 
67 
67 
67 

67 
67 
66 
63 
64 
63 

$2,229,742 
2,385,711 

1915 

2,423,795 
2,246,794 
2,146,032 
2,109,767 

2,035.680 
2,063,423 
2,020,513 
2,057,635 
2,130,795 
2,284,530 

$2,115,957 
2,218,387 

1914 
2,271,881 
2,134,341 
1,999,326 
1,976,473 

1,887,606 
1,874,575 
1,835,968 
1,855,140 
1,927,-600 
2,038,557 

5  6 
7.5 

6.8 
5.4 
7.5 
6.8 

7.9 
10.2 
10.2 
11.0 
10.5 
12.2 

69 
69 

69 
69 
69 
69 

69 
69 
68 
68 
68 
68 

$8,373,772 
8,765,275 

1915 
9,075,335 
8,037,878 
7,777,126 
7,510,810 

7,100,334 
6,945,986 
6,710,217 
6,853,118 
7,288,842 
7,990,931 

$8,157,966 
8,594,773 

1914 
8,695,593 
7,968,625 
7,419,808 
7,241,164 

6,912,581 
6,628,523 
6,519,442 
6,511,307 
6,904,245 
7,451,022 

2.7 
2.2 

4.4 
0.9 
5.2 
3.9 

2.6 
4.8 
2.9 
5  3 
5.5 
7.2 

57 
57 

57 
55 
55 
57 

57 
57 
56 
56 
55 
54 

$5,408,672 
5,992,542 

1915 

5,827,997 
5,296,786 
4,885,384 
5,003,673 

4,946,907 
4,993,410 
4,801,699 
4,749,082 
5,021,511 
5,400,576 

$5,158,981 
5,654,740 

1914 
5,525,579 

5,14S,4:i!) 
4,465,728 
4,773,949 

4,577,818 
4,492,411 
4,211,641 
4,231,322 
4,454,140 
4,762,559 

4.8 
5.9 

5.4 
3.0 
9.5 
4.8 

8.1 
11.2 
13.9 
12.2 
12.9 
13.5 

88 
88. 

88 
85 
88 
88 

88 
88 
88 
88 
87 
87 

$3,503,499 
3,834,902 

1915 

3,960,608 
3,576,432 
3,605,893 
3,475,740 

3,383,749 
3,409,738 
3,539,168 
3,545,454 
3,655,002 
3,748,922 

$3,574,086 
3,813,912 

1914 
3,917,371 
3,534,864 
3,412,842 
3,366,830 

3,233,989 
3,281,696 
3,317,713 
3,288,729 
3,378,746 
3,429,867 

2.0' 
0.3 

1.0 
1.2 
5.8 
3.2 

4.8 
3.9 
6.8 
7.8 
8.2 
10.5 

H 
D 

a, 
y 
a 

0- 

fNov 
Dec 

Feb 

March .... 
April 

May 

June 

July    , 
August.. . . 
September. 
^October . . . 

67 
67 

67 
67 
67 
67 

67 
67 
66 
63 
64 
63 

69,480,163 
78,510,793 

1915 

72,550,608 
66,600,132 
72,121,319 
68,475,232 

68,823,914 
71,566,127 
71,025,184 
71,954,506 
74,120,515 
81,582,835 

66,988,456 
71,990,132 

1914 
69,317,803 
61,515,979 
65,343,335 
62,442,110 

61,060,621 
60,972  379 
60,755,381 
60,870,433 
63,378,193 
69,344,229 

3.8 

7.8 

4.7 
8.3 
10  5 
9.7 

12.9 

17.4 
17.0 
18.5 
17  0 
18.0 

69 
69 

69 
69 
69 
69 

69 
69 
68 
68 
68 
68 

361,364,405 
401,623,514 

1915 
374,972,536 
312,443,505 
346,341,496 
320,142,323 

326,191,569 
318,245,370 
320,371,761 
329,947,721 
358,765,971 
398,892,440 

364,155,759 
396,251,867 

1914 
373,336,906 
305,307,260 
335,506,429 
311,476,008 

301,440,779 
293,751,083 
293,909,832 
302,960,234 
319,549,780 
352,296,856 

0.7* 
1.2 

0.7 
2.4 
3.3 
3.0 

8.1 
8.5 
9.0 
8.9 
12.3 
13.2 

57 

57 

57 
55 
55 

57 

57 
57 
56 
56 
55 
54 

290,681,750 
315,027,232 

1915 
272,623,760 
238,938,034 
257,136,231 
257,967,434 

262,885,043 
265,930,311 
264,498,989 
272.508,518 
271,727,863 
284,521,946 

269,220,528 
291,511,670 

1914 
258,572,903 
232,520,476 
235,(56,647 
237,673,326 

236,154,464 
234,286,440 
232,541,585 
240,423,753 
235,386,720 
250,695,296 

8.0 
8.0 

5.5 
2.7 
9.2 
8.5 

11.2 
13.2 
13.9 
13  4 
15.3 
13.4 

88 
88 

88 
85 
88 
88 

88 
88 
88 
88 
87 
87 

255,651,947 
278,922,004 

1915 
252,531,483 
229,865,568 
255,529,704 
246,287,781 

254,586,394 
261,083,835 
274,488,334 
276,631,551 
278,933,924 
291,301,459 

269,467,354 
283,704,076 

1914 
256,198,272 
229,185,967 
253,423,951 
239,661,364 

236,082,868 
237,843,021 
258,475,004 
248,463,980 
237.633,240 
249,587,423 

5.1* 
1.6* 

1.4* 

0.3 

1.0 

2.8 

7.8 
9.8 
6.3 
11.3 
17.5 
16.8 
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TABLE  III— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  UNITED  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

INCOME: 

Group  1 .. . . 

2.0 

8.0 

3.8 

4.8 

6.5 

5.3 

7.2 

7.3 

8.6 

Group  2 . . . . 

3.7 

6.9 

5.0 

6.2 

2.8 

8.8 

9.1 

10.0 

11.8 

Group  3 

2.5 

5.2 

5.5 

5.8 

10.1 

9.7 

14.5 

15.4 

16.7 

Group  4 

6.8 

5.0 

3.9 

7.1 

6.9 

8.2 

8.0 

9.0 

9.0 

Group  5 

0.9 

1.6* 

1.9 

5.5 

4.7 

8.5 

7.5 

11.9 

7.5 

OUTPUT: 

Group  1 

2.8 

5.7 

5.4 

7.2 

10.1 

11.1 

9.7 

12.2 

10.2 

Group  2 

5.7 

7.9 

11.2 

13.1 

9.1 

18.1 

19.0 

18.9 

22.4 

Group  3 

3.9* 

3.6* 

1.2* 

6.1 

11.2 

4.5 

13.0 

24.0 

28.1 

Group  4 

5.5 

3.2 

3.0 

29.1 

6.0 

12.5 

10.9 

11.3 

14.0 

Group  5. . . . 

15.0 

7.0 

5.9 

15.5 

14.8 

20.5 

12.7 

19.3 

4.3 

Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

INCOME: 

Group  1 . . . . 

5.7 

6.6 

6.3 

9.4 

11.6 

11.2 

11.0 

10.6 

12.7 

Group  2 . . . . 

4.1 

9.0 

4.04 

7.5 

7.0 

7.0 

9.6 

10.3 

12.6 

Group  3 . . . . 

0.7 

7.8 

20.6 

8.9 

21.8 

10.2 

16.5 

14.7 

14.0 

Group  4. . . . 

9.4 

6.5 

8.4 

7.1 

11.9 

6.6 

9.2 

10.0 

8.9 

Group  5. . . . 

1.9 

14.7* 

0.4* 

1.0* 

2.8 

16.0 

21.2 

5.8 

8.4 

OUTPUT: 

Group  1 . . . . 

11.1 

12  0 

12.7 

16.0 

19.0 

17.2 

17.2 

19.2 

20.8 

Group  2 

6.4 

12.3 

12.3 

19.9 

20.8 

26.0 

26.0 

21.7 

18.3 

Group  3 

3.6* 

0.3* 

3.2 

7.0 

17.9 

13.5 

12.3 

14.4 

1.9 

Group  4. . . . 

9.4 

12.5 

12.1 

6.3 

17.1 

7.8 

13.6 

9.0 

20.4 

Group  5 . .. . 

6.1 

29.8* 

25.5* 

13.5* 

1.0 

11.0 

15.1 

8.5 

1.8 

1915  Estimates 

The  curves  shown  in  Fig.  6  present  the  totals  for  the 
monthly  income  and  output  of  the  entire  industry  with 
the  November  and  December  figures  estimated  on  an 
increase  over  the  1914  figures  which  are  at  hand.  By 
adding  these  monthly  totals  it  will  be  found  that  the 
earnings  of  the  light  and  power  industry  for  1915  are 
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roughly  $360,000,000,  and  the  output  roughly  18,400,- 
000,000  kw.-hr.  These  figures  represent  a  gain  of  ap- 
proximately $23,500,000  for  the  year  in  gross  income, 
and  an  increase  in  output  of  approximately  1,600,000,- 
000  kw.-hr.  The  percentage  increases  for  the  year  are 
roughly  7.0  per  cent  in  income  and  9.7  per  cent  in 
output. 


17,000,000.000 


15,000,000,000 


Jan.  Feb.  Man  Apr  May  June  Jujy 

FIG.    6 — TOTAL    ESTIMATED    MONTHLY    EARNINGS    AND    OUTPUT   FOR    CENTRAL    STATIONS    FOR   THE    YEAR    1915 
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Then  are  Included  In  these  figures  only  the  earnings 

and    output    from    lighl    and    power.      The  output    is   that 
which   [s  paid   for,  and  docs  not    include  any  energy  used 


I  Mil  I    \     PERCENTAGE  RATE  01    INCREASE  IN  INCOME  AND  K1L0WAT1 

B01  i;  01  ill  r  FOR   ATLANTIC     i  \n  ■    <  mi     qroi  p]  D 

ACCORDING  to  BIZE 


Fob 

V  |  T  1 1 

\l  i\ 

June 

Julj 

IVI 

INC0M1 

Qroup  I 

i    •■ 

I  8 

a  o 

1  8 

1  1 

i  0 

i   i 

Qrou) 

i  i 

l  i 

a  o 

II  ii 

II  o 

Qroup  8 

1  9 

I  I 

I  6 

7  6 

7  8 

s  B 

II    0 

Qroup  i 

10    1 

7  0 

B  I 

10  0 

10   0 

Qroup 

1 

is  a 

II    s 

t 

•  ,i- 

14  3 

in  'i 

01  TP1  l 

Qroup  i 

1  0 

8  i 

i  B 

8  0 

B  0 

B  o 

II  8 

12  I 

Qroup  - 

7  0 

8   7 

7  (i 

7    1 

11    0 

17  II 

18  o 

16  3 

Qroup  8 

a  :• 

i  r 

8  8 

7  a 

7  5 

6  I 

10  4 

IB  s 

Qroup  i 

a  s 

io  a 

I  D 

7  1 

18  B 

13  a 

12  :> 

ii  B 

Qroup  8 

t 

t 

.-.7  a 

71  6 

61  8 

t 

n   I 

13  B 

.,  g. 
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run  l:  \l     PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT 
HOUR  PI  ITUT  FOR  CENTRAL  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

INCOME:    ■ 

Group  1 . . . . 

3  6 

10.1 

7.3 

9.8 

11  4 

11.8 

12 .2 

12  4 

12  7 

Group  2. 

1.4 

5.9 

3.5 

3  0 

5.6 

7.0 

7.5 

8.6 

9  8 

Group  3. . . . 

6.2 

11  3 

10.4 

15.5 

19.6 

16.4 

21.0 

22.0 

22  7 

Qroup  4 . . .  . 

6.0 

8  3 

6.0 

6.7 

12.4 

13.0 

16.9 

17.9 

18.0 

Group  5  — 

a  s 

7  7 

7  6 

19.9 

5  0 

1.2 

20.2 

13.5 

11.0 

OUTPUT: 

Group  1 

4  7 

7.7 

6.8 

8.4 

10.8 

11.8 

12.2 

15.2 

9.1 

Group  2 

12 

8.0 

12.5 

9.7 

13.5 

11.1 

9.8 

9.0 

17.0 

Group  3. . . . 

6.2 

14  7 

13.1 

27.0 

26.1 

28.9 

31.0 

29.3 

34.2 

Group  4 

10  0 

12.8 

7.9 

10.0 

15.7 

18.2 

26.1 

29.0 

29.5 

Group  5 — 

18.3 

13.5 

39.7 

28.8 

20.4 

24.9 

25.1 

48.0 

28.0 

TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

INCOME: 

Group  1 . . . . 

0.4 

8  1 

4  0 

3.1 

9  0 

5.1 

7.0 

13  9 

7.5 

Group  2 . . . . 

8  0 

7.5 

9.4 

12  7 

11.1 

13.0 

11  l 

11.5 

14.3 

Group  3 

2.6* 

10* 

0.3* 

3.4 

3.6 

7.9 

17  1 

19.7 

21.4 

Group  4 . 

0.6 

2.6* 

3.8* 

8.7 

16* 

7.8 

0.2 

0.3 

0.2 

Group  5 . . . 

■2  0* 

3  5* 

2  7* 

2  4* 

3.3 

4  5 

17* 

15  0 

19  . 

OUTPUT: 

Group  1 . . 

0.5* 

2.5 

4.5 

2.3 

10.8 

6.2 

6.3 

8.4 

7.1 

Group  2 

13.5 

3.0 

11.6 

19.0 

14.9 

27.5 

39.3 

40.3 

41.3 

Group  3 

11  5* 

4  0* 

3.5* 

3  8 

12.4 

8.4* 

18.5 

49.2 

52.4 

Group  4 

0.6* 

9.5* 

4  7* 

87.0 

4.5* 

11.8 

0  2 

4  1 

1.4 

Group  5 

9.9 

18.0 

9  6 

18.5 

3.6 

10  9 

8  0 

21  0 

3.1 

•Decrease. 

by  the  utilities  for  which  no  income  is  derived.  The 
income  represents  only  the  revenue  derived  from  the 
sale  of  energy,  and  does  not  include  that  proportion  of 
the  expenses  paid  by  other  branches  of  the  utility  for 
energy  used.  Furthermore,  other  items  of  central-sta- 
tion income,  such  as  interest  on  bonds  held  in  the  treas- 
ury, gross  merchandising  revenues,  service-connection 
charges,  etc.,  which  tend  to  swell  the  total  by  many 
millions  of  dollars,  are  not  included  in  the  above  fig- 
ures. 

The  other  curves  show  graphically  the  percentage  in- 
creases in  Tables  I  and  II.  The  remaining  tables  give 
the  percentage  increases  for  companies  grouped  accord- 
ing to  size.  Group  1  is  based  on  returns  from  com- 
panies operating  in  cities  having  a  population  of  over 
100,000  inhabitants.  Group  2  includes  cities  having  be- 
tween 50,000  and  100,000  inhabitants;  group  3,  between 
25,000  and  50,000 ;  group  4,  between  10,000  and  25,000, 
and  group  5,  between  5,000  and  10,000. 


Hydroelectric  Development  and  Food  Supply 

The  paralysis  imposed  seven  years  ago  upon  the  de- 
velopment of  water  powers  in  the  United  States,  par- 
ticularly   LI!    the    West,    through    the    interpretation    of 

federal  laws  and  through  regulations  of  federal  depart- 
ments, is  still  in  effect,  but  while  development  lias  thus 
been  hindered  in  the  United  States  there  has  been  in 
marked  contrast  great  hydroelectric  development  in 
Europe,  where  over  1,200,000  water  hp.  has  been  utilized 
for  the  extraction  of  nitrogen  from  the  atmosphere. 
Not  a  single  horsepower  is  being  used  in  the  United 
States  for  that  purpose.  This  statement  was  made  by 
Henry  J.  Pierce  of  Seattle,  noted  hydroelectric  engineer, 
in  an  address  which  he  delivered  before  an  interested 
audience  at  the  Commercial  Club  in  Boise,  Idaho, 
recently. 

Mr.  Pierce  estimated  that  there  are  10,000,000  acres 
of  arid  lands  in  the  West  that  can  be  irrigated  through 
the  pumping  of  water  to  them  when  the  electricity  is 
available,  This  land,  he  said,  would  support  a  popula- 
tion of  2,000,000  people.  He  said  lands  are  being  irri- 
gated in  twenty-seven  States,  and  as  far  east  as  New 
Jersey  and  Florida.  Two  Western  States,  he  told  his 
audience,  have  nearly  5,000,000  acres  of  land  under 
irrigation. 

Some  very  interesting  facts  were  given  by  Mr.  Pierce 
in  relation  to  the  use  of  electricity  by  railroads.  He 
said  that  it  is  estimated  that  10,000  hp.  is  needed  to 
operate  100  miles  of  single  track,  and  therefore  it  would 
require  4,870,000  hp.  to  electrify  all  of  the  railroads  of 
Idaho,  Washington,  Oregon,  California,  Montana, 
Wyoming,  North  Dakota,  South  Dakota,  Utah,  Arizona, 
Colorado  and  Nevada. 

How  Germany  Gets  Nitrogen  from  the  Air 

Mr.  Pierce  said  he  had  visited  Germany  on  a  number 
of  occasions  and  in  his  talks  with  prominent  men  there 
learned  before  the  present  European  conflict  broke  out 
that  war  was  inevitable.  He  said  he  did  not  believe  it 
then,  but  he  was  informed  that  Germany  at  that  time 
had  brought  its  lands  under  cultivation  so  that  95  per 
cent  of  its  foodstuffs  could  be  raised  at  home,  and  had 
solved  the  problem  of  supplying  the  nitrogen  necessary 
for  explosives  by  extracting  it  from  the  air  through 
means  of  electricity. 

Speaking  of  the  necessity  of  taking  nitrogen  from  the 
air  in  this  country,  Mr.  Pierce  said:  "The  greatest 
reason  for  the  development  of  our  water-powers  is  the 
imperative  necessity — and  it  is  a  national  necessity — 
that  sufficient  fixed  nitrogen  should  be  produced  within 
the  boundaries  of  the  United  States  to  meet  its  require- 
ments. Nitrogen  is  absolutely  necessary  to  the  exist- 
ence of  animal  and  plant  life.  Without  fixed  nitrogen 
the  earth  would  soon  become  an  uninhabited  desert 
waste.  While  the  atmosphere  contains  an  exhaustless 
supply  of  nitrogen,  yet  90  per  cent  of  the  plant  life  that 
lives  in  it  does  not  absorb  it,  and  the  remaining  10  per 
cent  absorbs  but  a  small  proportion  of  that  which  it 
requires. 

"The  world  has  been  dependent  for  most"  of  its  sup- 
plies of  fixed  nitrogen  upon  the  nitrate-of-soda  beds 
of  Chile.  During  1913  the  United  States  imported 
625,000  tons  of  Chilean  nitrate,  valued  at  $21,000,000, 
upon  which  the  Chilean  export  duty  was  60  per  cent. 
The  United  States  thus  paid  to  the  Chilean  government 
$12,600,000,  which  may  be  considered  merely  a  part  of 
the  amount  which  the  people  of  the  United  States  pay 
for  its  policy  of  water-power  stagnation.  In  other 
words,  the  people  of  this  country  would  be  quite  as  well 
off  as  they  now  are  if  they  granted  a  subsidy  or-  bonus 
of  $12,600,000  per  annum  for  the  establishment  of  the 
water-power  nitrogen  industry  in  the  United  States." 
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STATION  AND  OPERATING  PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Load  Dispatching  by  Wireless  on 
Pacific  Coast 

How  a  Western  Transmission  Company  Uses  Wireless  Telegraphy 

When  Telephone  Line  Fails — Experiences  That  Demonstrate 

Its  Value — A  Suggested  Use  for  Wireless  Telephony 

By  L.  T.  Merwin 

General   Superintendent  Northwestern  Electric  Company, 
Portland,  Ore. 

OPERATING  engineers,  particularly  those  in  West- 
ern States  where  the  isolated  hydroelectric  plant 
is  often  the  source  of  energy,  should  find  special 
interest  in  recent  announcements  of  the  success  of 
transcontinental  wireless  telephony.  Wireless  telephony 
is  destined  to  become  an  invaluable  adjunct  in  station 
load  dispatching,  its  application  to  this  field  being  only 
a  question  of  time.  Complete  wireless  sending  and  re- 
ceiving stations  were  installed  one  year  ago  by  the 
writer  at  both  the  White  Salmon  River  generating  sta- 
tion and  the  Albina  substation  of  the  Northwestern 
Electric  Company.  The  substation  is  in  the  city  of 
Portland,  Ore.  Since  that  time  the  "air"  has  been  a 
regular  and  successful  means  of  communication  when- 
ever the  metallic  telephone  system  has  been  in  trouble. 

Difficulties   in   Communicating   Between   Isolated 
Stations 

The  distance  between  these  two  stations  is  65  miles, 
with  the  Cascade  Range  of  mountains  between.  The 
transmission  line  which  brings  the  energy  into  the  city 
follows  the  north  bank  of  the  Columbia  River  gorge  for 


some  50  miles — a  rugged,  rocky  right-of-way  necessitat- 
ing unusually  long  spans  and  being  subject  during  the 
summer  to  interruptions  from  road  blasting  and  logging 
operations,  and  in  the  winter  to  severe  sleet  storms  and 
high  winds.  Single  cedar  poles  are  used  on  spans  up 
to  600  ft.,  and  double-pole  construction  for  those  of 
greater  length.  The  greatest  span  is  some  1300  ft. 
long.  The  power  conductors  are  of  steel  reinforced 
aluminum,  302,000  circ.  mil  in  section.  A  telephone  line 
of  No.  9  iron  B.  W.  G.  is  strung  on  the  same  supports 
some  7  ft.  below  the  power  conductors. 

Wireless  Used  Between  Generating  Station  and 
Substation 

Many  miles  of  the  line  are  inaccessible  except  on  foot, 
and  telephone  communication  was  often  interrupted  for 
twenty-four  hours  at  a  time.  Telephone  service,  in  ad- 
dition to  that  by  the  company's  line,  is  secured  between 
the  power  house  and  the  Albina  substation  over  the  long- 
distance toll  lines  of  the  Pacific  States  Telephone  &  Tele- 
graph Company.  These  lines,  however,  follow  the  south 
bank  of  the  Columbia  River  gorge  and  suffer  from  sleet 
even  m&re  severely  than  the  company's  private  line. 
Consequently  exceptionally  severe  weather  often  isolates 
the  Condit  plant  absolutely  from  the  Portland  office,  the 
main  center  of  load  distribution  and  control. 

In  1913  it  was  suggested  that  wireless  telegraphy 
would  greatly  lessen  the  trouble  of  keeping  in  touch  with 
the  generating  station.  A  few  experiments  proved  the 
plan  to  be  entirely  practicable,  and  construction  on  two 
wireless  stations  was  commenced.  Wooden  masts  125 
ft.  high  were  erected  at  both  stations  with  the  inverted- 
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i.  type  "i  antenna  a  little  over  100  it.  long.    The  send 
ing  ;l|1(l   receiving  apparatus   is  of  standard   Marconi 
pattern  of    t  lew.  transformer  rating,  rotary   non  vyn 
chronous  spark-gap,  crystal  detector,  and   tuned  to  a 
wave  length  of  1700  meters. 

The  stations  have  been  examined  and  licensed  by  the 

federal  radio  Ber>  Ice  and  classed  as  limited  commercial. 
Communication  is  carried  on  freely  day  and  night,  and 

it    is    seldom    that    static    conditions    interfere    with   the 

free  interchange  of  messages.    The  wave-length  insures 

the  plaids  from  interference  by  amateurs  working  on  a 

short  wave,  and  the  navy  stations  of  1(500  meters  or 
12000  meters  are  easily  tuned  out.  The  receiving  at  both 
plants  is  unusually  good,  and  at  night  the  operators 
have  no  difficulty  in  picking  up  Alaska  stations  on  the 
north  and  San  Diego  on  the  south. 

At  the  generating  plant  the  receiving  and  sending 
equipment  is  installed  in  a  small  room  on  the  switch- 
hoard  gallery  near  the  attendant's  desk.  At  the  Albina 
substation  in  Portland,  where  it  is  comparatively  quiet 
owing  to  the  absence  of  rotating  machinery,  the  receiv- 
ing apparatus  is  mounted  directly  on  the  operator's 
table,  and  the  sending  transformer,  spark-gap,  induct- 
ances and  condenser  are  mounted  on  a  platform  above 
the  switchboard. 

No  Difficulties  in  Operating  Wireless  System 

The  general  routine  of  establishing  communication 
is  as  follows :  Clearance  between  the  two  stations  on  the 
telephone  line  is  made  regularly  every  half  hour.  Should 
the  line  be  found  inoperative,  the  attendants  at  each 
station  go  in  "on  the  air"  and  establish  communication 
by  wireless.  In  case  of  serious  power-line  trouble  the 
metallic  telephone  lines  are  nearly  always  found  useless, 
and  all  orders  are  then  sent  and  received  by  wireless. 
Should  the  trouble  be  of  a  nature  to  require  constant 
switchboard  attention,  one  of  the  operators  off  duty  is 
called  upon  to  "sit  in"  until  the  trouble  is  cleared. 

Several  times  since  the  original  installation  of  this 
system  the  cost  of  the  outfits  has  been  many  times  re- 
paid. In  fact,  wireless  has  become  an  invaluable  ad- 
junct to  our  load-dispatching  system,  and  it  seems  a 
wonder  that  power  companies  have  so  long  failed  to 
avail  themselves  of  a  so  valuable  and  comparatively  in- 
expensive a  means  of  communication.  This  is  one  of  the 
few  regularly  established  installations  of  its  kind;  yet 
the  entire  cost  at  both  stations  did  not  exceed  $600 — 
an  amount  that  might  easily  be  lost  many  times  over 
in  an  interruption  which  the  wireless  could  prevent. 

As  to  the  question  of  operators,  our  experience  has 
been  that  all  the  station  attendants  take  great  interest 
in  becoming  proficient  in  sending  and  receiving.  In  a 
month's  time  they  are  able  to  receive  with  fair  accur- 
acy, say  at  a  rate  of  twelve  to  fifteen  words  per  minute. 
Buzzer  systems  for  practice  are  easily  installed,  and 
it  needs  only  an  adjustment  of  the  receivers  to  permit 
all  the  practice  the  attendant  desires  in  "listening  in" 
on  press  dispatches  out  of  San  Francisco,  ocean-going 
ships  sending  to  and  receiving  from  shore,  and  routine 
commercial  work  up  and  down  the  coast.  In  fact,  what 
appeared  to  be  the  greatest  difficulty — to  get  competent 
station  attendants  who  were  wireless  operators  as  well 
— has  completely  solved  itself  in  the  natural  aptitude 
and  interest  of  the  average  station  operator  in  this  new 
line. 

A  Case  Where  Wireless  Proved  Its  Value 

Not  long  ago  a  message  from  the  generating  plant 
took  a  curiously  roundabout  path  to  reach  the  Portland 
station.  Shortly  after  the  telephone  line  between  the 
two  plants  had  been  cleared  the  operator  at  the  power 
house  wished  to  talk  with  the  Albina  substation,  but  the 
telephone  wires  had  gone  out  of  commission  during  the 


interim,  lie  "unit  in  on  the  air,"  hut  could  get.  no  re- 
sponse, lie  then  called  the  commercial  station  at  North 
Head  at  the  mouth  of  the  Columbia  River,  some  100 
miles  farther  on  and  west  of  Portland.  There  was  still 
no  response.  While  listening  for  a  reply  he  recognized 
a  familiar  tone  and  found  an  Alaska  station  inquiring 
if  he  could  be  of  any  assistance  by  raising  North  Head. 
This  latter  operator  succeeded  and  delivered  the  follow- 
ing message:  "Condit  plant  wants  North  Head  to  tele- 
graph by  wire  to  Portland  for  Western  Union  operator 
to  telephone  to  Albina  substation  that  the  power  house 
wants  him  to  sit  in  on  the  air."  The  message  was  de- 
livered and  communication  established. 

This  brings  up  the  one  serious  difficulty  in  the  scheme 
— the  lack  of  some  positive  means  whereby  one  station 
may  call  another.  The  writer  has  experimented  some- 
what along  that  line,  and  the  results  have  not  been  en- 
tirely satisfactory.  It  is  merely  a  matter  of  amplifica- 
tion, and  the  De  Forest  audion  bulb  or  the  new  tube  of 
the  General  Electric  Company  will  doubtless  solve  the 
problem.  When  this  is  done  the  last  objection  to  wire- 
less dispatching  is  overcome,  and  with  wireless  telephony 
now  an  established  fact,  the  writer  sees  for  it  in  the 
future  a  permanent  place  in  the  regular  equipment  of 
many  transmission  systems. 


Comparing  Load  and  Water-Rate  Curves  to 
Check  Leaks 

An  incident  which  happened  in  a  generating  station 
in  the  East  serves  to  illustrate  how  valuable  compari- 
sons of  station-performance  curves  may  be  made.  On 
the  occasion  referred  to  the  operating  engineer,  having 
observed  from  the  load  and  water-rate  curves  that  con- 
siderable water  was  being  pumped  to  the  boilers  during 
the  no-load  period,  advised  the  water  tenders  that  this 
condition  should  not  exist.  Thinking  that  the  boilers 
should  be  fed  only  when  carrying  load,  they  subsequently 
supplied  enough  water  to  the  boilers  before  banking  to 
prevent  the  level  becoming  dangerously  low  during  the 
time  of  no-load.  This,  made  a  hump  in  the  feed-water 
curve  which  was  noticed  by  the  operating  engineer  while 
making  the  usual  comparison  of  load  curves.  Upon 
noticing  that  his  former  instructions  had  not  been 
grasped  by  the  water  tenders,  he  ordered  them  to  look 
for  leaks  between  the  boilers  and  engines.  No  leaks 
were  found  and,  hoping  to  disguise  their  fruitless  at- 
tempt at  locating  the  trouble  and  still  prevent  the  water 
level  dropping  too  low  during  no  load,  they  pumped  the 
boilers  full  after  the  load  dropped  by  continuing  the 
usual  rate  of  feed  for  about  three-quarters  of  an  hour. 
Since  this  period  was  represented  by  only  a  small  sec- 
tion on  the  graphic  chart,  they  hoped  it  would  pass  by 
unnoticed.  When  the  operating  engineer  inspected  the 
records  closely  to  ascertain  whether  the  leak  had  been 
located,  he  found  that  water  was  still  being  fed  when 
no  load  was  being  carried.  He  investigated  the  plant 
himself  and  found  a  very  obscure  leak  which  accounted 
for  the  entire  loss.  It  was  caused  by  a  defective  valve 
in  a  large-diameter  blow-off  pipe  that  discharged  into 
an  inclosed  drain  which  had  concealed  the  escaping  hot 
water.  The  fault  was  remedied  and  all  water-gage 
tubes  were  marked,  the  water  tenders  being  instructed 
to  maintain  that  level  at  all  times.  After  this  experi- 
ence, during  which  the  attendants  learned  the  relations 
existing  between  various  station-performance  curves 
and  saw  that  defective  operation  could  not  be  concealed, 
they  took  an  interest  in  calling  attention  to  future  ap- 
parent inconsistencies  in  records.  Had  the  records  not 
been  carefully  compared.,  the  leak  might  have  escaped 
observation  for  a  longer  time  and  fuel  have  been  wasted. 
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Concrete  Filler  for  Reinforcing  Hollow 
Steel  Poles 

How  Trolley  Poles  Are  Strengthened  on  Chicago  Surface  Lines  at 
a  Cost  of  $6  Each 

AN  interesting  method  is  used  on  the  Chicago  Sur- 
face Lines  to  reinforce  hollow-steel  trolley  poles 
that  are  weakened  by  rusting  at  the  ground  line. 
The  poles  are  filled  with  concrete  after  placing  three  re- 
inforcing rods  of  V2-in.  twisted  square  steel  in  the 
core  of  the  pole.  These  rods  are  held  at  the  desired 
separation  and  position  by  spacers  passed  around  rods 
before  inserting.     Concrete  is  then  "poured"  through 


FIGS.    1   AND   2 — METHOD   OF  REINFORCING   STEEL   POLES    WITH 
CONCRETE    AND   ARRANGEMENTS   FOR   CARRYING    ON    WORK 

a  funnel  at  the  top  of  the  pole,  as  shown  in  the  accom- 
panying illustration. 

The  work  on  the  Chicago  lines  was  carried  on  during 
the  past  summer  by  a  gang  of  ten  men,  who  filled  on  the 
average  forty  poles  a  day.  Each  30-ft.  pole  7  in.  in 
diameter  required  about  one  and  one-half  bags  of  ce- 
ment and  0.2  cu.  yd.  of  concrete  to  fill  the  core;  also  75 
lb.  of  0.5-in.,  15-ft.  reinforcing  steel  (six  pieces)  and 
six  triangular  spreaders  were  used  for  each  pole.  The 
estimated  cost  for  material  is  approximately  $3.50  and 
for  labor  $2.50,  making  a  total  cost  for  each  pole 
amounting  to  $6. 

As  already  mentioned,  the  Chicago  Surface  Lines 
adopted  this  method  of  strengthening  the  poles  because 
the  rusting  at  ground  level  had  in  many  cases  seriously 
weakened   them.     The  concrete  core  permits  the  poles 


to  furnish  effective  service  until  the  steel  shell  has  prac- 
tically rusted  away. 

In  the  accompanying  illustration  a  peculiar  form 
of  tamper  is  shown  with  a  helical-shaped  head  used  to 
tamp  concrete  after  it  is  placed  in  the  pole.  Little  tamp- 
ing is  required,  this  device  being  used  to  make  certain 
that  the  concrete  has  settled  as  it  should  and  to  keep  it 
from  clogging  the  core  while  placing.  The  steel  ladder 
and  support  which  was  designed  to  carry  on  this  work  is 
also  shown.  Reinforcing  poles  in  this  manner  has  been 
practised  for  two  seasons  by  the  Chicago  Surface  Lines, 
and  the  work  will  be  continued  next  year  where  poles 
are  in  such  condition  as  to  require  attention. 


Effect  of  Decreased  Frequency  on    Operation 

of  an  Induction-Motor  Generator  Set 

By  E.  C.  Parham 

The  immediate  effect  of  operating  a  generator  below 
its  rated  speed  is  to  increase  the  amount  of  field  cur- 
rent required  in  order  to  maintain  normal  voltage. 
This  is  due  mainly  to  the  fact  that  the  maintenance  of 
normal  voltage  under  given  load  conditions  requires 
that  a  certain  number  of  field  lines  of  force  be  cut  each 
second  by  the  armature  conductors,  and  if  the  necessary 
rate  of  cutting  cannot  be  obtained  from  the  existing 
conductor  rate  of  motion  through  the  existing  field,  the 
field  strength  must  be  increased  until  the  increase 
makes  up  for  the  lack  of  conductor  speed.  If  the  field 
strength  cannot  be  increased  in  proportion  to  the  speed 
deficiency,  voltage  cannot  be  maintained  at  its  normal 
value. 

One  effect  of  decreasing  the  frequency  of  the  voltage 
that  is  applied  to  an  induction  motor  is  to  decrease  pro- 
portionally the  speed  of  the  motor  and  of  its  connected 
load.  It  follows,  then,  that  if  an  induction  motor  is 
the  driving  member  of  a  motor-generator  set  of  which 
the  driven  member  is  a  continuous-current  generator, 
the  effect  of  low  frequency  will  be  to  reduce  the  speed 
of  the  set.  If  the  speed  decrease  is  too  great,  the  gene- 
rator field  will  not  have  sufficient  margin  to  permit  of 
maintaining  normal  voltage  at  full  load — the  load  itself 
producing  further  speed  reduction  incident  to  the  in- 
crease of  the  amount  of  motor  slip. 

Such  a  situation  developed  where  an  operator  fur- 
nishing fifty-cycle  service  specified,  in  ordering  a  small 
motor-generator  set,  a  sixty-cycle  motor  because  he 
knew  that  ultimately  his  service  would  require  sixty- 
cycle  operation.  In  ordering  the  sixty-cycle  set  for 
temporary  fifty-cycle  operation  he  had  considered  only 
the  motor,  and  had  felt  safe  in  assuming  that,  it  could 
stand  the  larger  current  incident  to  operating  on  the 
lower  frequency.  The  safety  of  such  an  assumption 
would  largely  depend  on  how  nearly  the  motor  would 
operate  at  its  normal  rating  under  the  prospective  load 
conditions  and  with  the  proper  frequency.  The  point 
of  interest  in  the  present  instance,  however,  is  that 
when  the  sixty-cycle  set  was  put  into  service  it  was 
found  impossible  to  maintain  the  generator  voltage  at 
normal  value  even  with  the  generator  field  rheostat  re- 
sistance all  cut  out.  In  order  to  get  out  of  the  difficulty 
it  was  necessary  to  install  upon  the  generator  a  set  of 
shunt-field  coils  that  had  a  greater  number  of  ampere- 
turns. 

Alternating-current  motors  are  designed  and  are 
rated  to  stand  a  reasonable  amount  of  departure  from 
their  voltage,  current  and  frequency  specifications,  but 
before  abusing  them  with  eyes  wide  open  it  would  be 
advisable  for  operators  to  ascertain  the  permissible 
limits  of  abnormal  use. 
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Method  of  Supporting  Zinc  in  Boilers  to 

Prevent  Corrosion 

To  prevent  acid  thai  may  be  in  the  feed  water  from 
corroding  the  boilera  in  tin-  plant  of  the  Young  Men's 

Christian  Association,  Newark,  N.  J.,  about  GO  II).  of 
zinc  is  distributed  around  the  inside  of  each  unit  once 
every  six  months.  For  this  purpose  zinc-  castings  are 
broken  into  blocks  measuring  about  1  J  a  in.  I).\  6  In.  bj 
6    in.      Several    methods   Of   supporting   these    blocks   so 

they  will  not  become  attached  to  the  shell  and  lubes  have 
been  tried.  The  best  method  experimented  with  so  far 
has  been  to  divide  the  zinc  among  cast-iron  pots  hung 
from  the  braces.  The  pots  are  about  12  in.  in  diameter 
and  10  in.  deep. 

It  has  been  found  that  when  the  boilers  are  shut 
down  the  zinc  has  disintegrated  and  the  remaining  sub- 
stance swollen  until  it  fills  or  even  heaps  the  pots.  The 
contents  seems  to  be  a  complex  compound  or  mixture 
of  compounds  of  calcium,  magnesium  and  zinc.  Prob- 
ably part  of  this  is  precipitated  by  raising  the  feed 
water  to  boiler  temperature,  but  the  remainder  is  evi- 
dently caused  by  chemical  combination  of  the  zinc  with 
impurities  in  the  water.  Pitting  and  scale  have  been 
considerably  reduced  bv  these  measures. 


A  Telltale  to  Indicate  a  Faulty  Arc-Light 
Transformer 

The  operator  in  a  small  substation  often  experiences 
difficulty  in  promptly  noticing  when  a  constant-current 
transformer  or  arc-light  tub  drops  and  the  circuit  goes 
out.  Noise  from  rotaries  or  regulators  prevents  the 
operator  from  relying  on  the  sound  of  the  faulty  tub. 
It  is  obvious,  therefore,  that  prompt  attention  to  a  de- 
fective arc-light  circuit  is  very  desirable  so  that  care 
should  be  taken  to  provide  some  means  of  indicating  the 
interruption. 

Where  several  tubs  are  fed  from  one  plant  the  opera- 
tor in  the  generating  station  can  tell  when  a  circuit  is 
open  by  the  falling  off  of  the  load  as  shown  by  the  am- 
meter on  the  cable  supplying  the  transformers.     In  the 
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CONSTRUCTION    OP    AN    INDICATOR    TO    SHOW    WHEN    ARC-LIGHT 
TUB   DROPS   OUT 

substation  the  operator  may  notice  an  open  circuit  by 
closely  watching  the  pilot  lamp.  It  is  impossible,  how- 
ever, for  an  operator  to  look  after  his  regular  work  and 
pay  close  attention  to  the  tubs.  On  account  of  this 
situation  power  companies  find  it  advisable  to  equip  tub 
transformers  with  a  telltale  device  to  indicate  the  open- 
ing of  a  circuit. 


Man]  schemes  are  now  in  use,  and  the  one  illustrated 
here  merely  shows  the  general  form  and  application  for 
one  arrangement.  The  device  consists  of  a  piece  of 
tilier  tubing  held  stationary  against  the  framework.  In- 
side the  tubing  a  plunger  made  of  a  steel  ball  threaded 
on  a  rod  moves  freely.  At  the  center  of  the  tube  four 
spring  contacts  are  mounted,  two  for  the  bell-ringing 
circuit  and  two  for  the  indicator.  When  the  trans- 
former is  operating  on  the  line,  the  plunger  is  below 
the  contacts.  If  the  tub  coil  drops,  the  plunger  is  drawn 
up,  making  contact  with  the  clips,  ringing  the  bell,  and 
indicating  which  tut)  is  out  on  the  numerical  indicator. 


Inexpensive  Lamp  Standards  Suitable  for 

Many  Occasions 

Temporary  street-lighting  posts  for  use  during  spe- 
cial illumination  and  construction  are  shown  in  the 
accompanying  illustrations  as  employed  by  an  electric- 


O 

FIGS.    1    AND    2 — SIMPLE    BASES    FOR    LAMP    STANDARDS 

service  company  in  one  of  our  large  cities.  The  post 
in  Fig.  1  is  used  where  appearance  is  important.  The 
other  is  intended  for  use  where  the  installation  expense 
must  be  kept  at  a  minimum  and  where  special  equip- 
ment is  not  available.  The  latter  consists  of  a  2-in.  iron 
pipe  bent  at  the  top  to  form  a  support  for  the  lamp, 
with  the  lower  end  held  in  a  vertical  position  in  a 
barrel  filled  with  broken  rock  and  sand  ballast. 

From  the  lamp  to  a  switch  and  fuse  box  attached  to 
the  rod  support  just  above  the  ballast  is  a  lead-covered 
two-conductor  cable.  This  may  be  made  sightly  by 
clamping  or  taping  it  to  the  rod  support.  The  switch 
terminals  may  be  connected  with  a  service  outlet  from 
an  underground  system  by  a  steel-armored  cable. 

The  more  elaborate  standard  requires  the  use  of  a 
special  hollow  sheet-metal  base  which  may  be  filled  with 
concrete,  sand  or  gravel.  The  lamp  support  consists 
of  a  pipe  through  which  the  conductors  are  threaded  to 
make  them  invisible.  These  conductors  may  terminate 
in  a  switch  and  fuse  box  which  is  connected  with  the 
electric-service  system  as  previously  described,  or  the 
conductors  may  continue  through  the  base  and  connect 
with  a  concealed  outlet. 

The  bases  can  be  easily  made  by  any  sheet-metal 
worker  if  he  is  provided  with  patterns.  The  least 
amount  of  waste  is  insured  when  the  panels  are  cut 
separately  and  provided  with  flanges  for  riveting  to- 
gether. With  a  circular  hole  cut  in  one  of  the  inclined 
panels  and  provided  with  a  cover  which  can  be  bolted 
in  place,  a  base  is  provided  which  can  be  easily  emptied 
of  sand  or  gravel  ballast.  To  prevent  water  settling 
inside  the  base  and  corroding  it  the  upper  part  of  the 
ballast  may  be  covered  with  a  sloping  roof  of  fine 
concrete.  Temporary  supports  of  this  description  have 
been  used  on  numerous  occasions  in  New  York  City,  in- 
cluding street  entertainments  and  cases  where  streets 
have  been  torn  up  for  construction  purposes. 
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Improving  a  Boring-Mill  Drive  by  Re-locating 

Motor  Controller 

In  a  large  railroad  shop  a  54-in.  boring  mill  driven 
by  a  25-hp.,  220-volt  direct-current  motor  was  first  in- 
stalled with  the  controller  behind  the  tool.  A  study  of 
the  service  rendered  by  the  motor-driven  equipment  in 


MOTOR   CONTROLLER    MOUNTED   ON    SPECIAL   ANGLE-IRON    FRAME 
FOR    OPERATOR'S    CONVENIENCE 

the  shop  led  to  the  re-location  of  the  controller  on  a 
0.5-in.  by  4-in.  angle-iron  frame  at  the  side  of  the  tool, 
as  illustrated.  The  former  location  required  24  ft.  of 
travel  to  and  from  the  controller,  whereas  in  the  new 
location  the  controller  is  within  5  ft.  of  the  operator's 
normal  position. 


Long-Handled  Shovels  Found  Advisable  for 

Forced  Firing  in  Ohio  Station 

Feeding  fires  under  boilers  that  are  driven  at  175 
per  cent  rating  is  a  hot  job  for  the  fireman.  It  was 
found,  in  fact,  that  men  doing  such  work  steadily  at 
the  plant  of  the  Massillon  (Ohio)  Electric  &  Gas  Com- 
pany blistered  exposed  parts  of  their  bodies.  The  com- 
pany therefore  provides  all  firemen  with  long-handled, 
square-ended  coal  shovels.  A.  V.  Wynne,  general  su- 
perintendent for  the  company,  says  that  with  these 
shovels  the  men  fire  as  efficiently  as  formerly. 


How  Distribution  Transformers  Were  Used  to 

Correct  Line  Voltage  of  Arc  Circuit 

The  low  power-factor  of  a  series  street-lighting 
transformer  due  to  operation  on  small  loads  has  been 
corrected  in  one  case  by  the  scheme  shown  in  the  ac- 
companying diagram.  The  series  street-lighting  trans- 
former had  no  percentage  taps  on  the  primary  or  sec- 
ondary sides,  so  that  when  it  served  a  fewer  number  of 
lamps  than  that  for  which  it  was  designed  the  power- 
factor  was  so  low  as  to  make  it  necessary  to  operate  a 
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CONNECTION    OF    BUCKING    TRANSFORMER    TO    IMPROVE    POWER- 
FACTOR 

larger    generator    than    should    be    required    with    the 
transformer  fully  loaded. 

By  connecting  two  unused  distributing  transformers 
as  shown  to  buck  the  primary  voltage  of  the  arc 
transformer,  the  power-factor  of  the  series  lighting 
load  was  raised  and  the  load  on  the  generator  reduced 
by  8  amp.  This  reduction  permitted  the  operation  of 
the  transformer  on  a  smaller  generator  than  previously. 
This  scheme  is  being  used  by  Paul  E.  Capraro,  superin- 
tendent of  the  city  water  and  electric  light  plant, 
Shawano,  Wis. 


A  Convenient  Form  of  Pipe  Hanger 
A  form  of  pipe  hanger  and  a  table  of  dimensions  to 
show  how  it  may  be  made  up  to  suit  different  conditions 
in  a  steam  plant  or  factory  building  are  presented  here- 
with. The  table  gives  sizes  of  standard  parts  that  can 
be  used  for  the  different  sizes  of  pipes  that  are  to  be 
supported. 
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Commonwealth   Edison   Orchestra   Gives   Monthly  Concerts  Gratis  to  Company's  Customers 


<  >n  the  in. st  Thursday  <>r  each  month  the 
orchestra  <>f  the  Commonwealth  Edison 
Companj  ol  Chicago  la  giving  concerts 
which  are  free  to  the  company's  customers. 
.\t  the  Aral  of  these  musical  programs,  con- 
ducted In  Customers'  Hall  of  the  Edison 
Building  ••!  Dec  2,  600  people  were  present 
in  pplte  of  the  fad  thai  this  premiere  had 
not  in  in  whIi  ly  advertised.  It  Ih  planned, 
however,  that  in  the  event  that  the  crowds 
become  larger  than  can  be  handled  com- 
fortably  In  Customers'  Hall  a  limited  num- 
ber  of  tickets  will  I"-  issued  each  month  with 
.  u:  t •  >i 1 1.  i   ;'  electric  linhtitiK  and  service  hills. 

in  Chicago  and  neighboring  cities  the  Com- 
monwealth Edison  orchestra  has  won  a 
reputation  which  classes  this  amateur  or- 
ganlzatlon  well  to  the  front  among  local 
musical  organizations,  hoth  professional  and 
amateur.  Every  player  in  the  orchestra  is 
an  i  mployee  of  the  Commonwealth  Edison 
Company.  Its  officers  are:  Morgan  I,. 
Eastman,  conductor;  W.  L.  Abbott,  man- 
ager, and  W.  R.  White,  secretary  and  treas- 
urer. 


MARKETING    ELECTRICITY 

A   Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Electrically  Fitted  Serving  Table  Given  with 
$60  Worth  of  Appliances 

Several  interesting  offers  have  been  presented  by  the 
Merchants'  Heat  &  Light  Company  of  Indianapolis,  Ind., 
in  its  campaign  to  introduce  the  use  of  electrical  ap- 
pliances among  its  residence  customers. 

One  of  the  features  of  this  company's  appliance  propo- 
sition is  the  offer  of  a  very  handsome  serving  table 
wired  and  equipped  with  three  polished  flush  receptacles 
and  given  free  with  each  appliance  sale  aggregating 
$60,  provided  that  the  purchase  does  not  include  an 
electric  range  or  some  such  major  apparatus.  In  a  little 
booklet  issued  to  the  customers  this  table  is  described 


THE  ELECTRICALLY   EQUIPPED   SERVING  TABLE  WITH   ITS   THREE 
FLUSH  RECEPTACLES 

as  "made  in  all  woods  and  finishes — easily  used  in  any 
room — a  convenience  at  the  breakfast  table — a  delight 
for  summer  evening  teas — and  indispensable  in  the 
sick-room."  The  table  was  designed  and  built  in  Indian- 
apolis especially  for  this  central  station  and  contains 
two  sliding  shelves  and  a  commodious  drawer.     It  has 


proved  so  attractive  to  housewives  that  the  acquisition 
of  the  table  itself  has  often  been  the  chief  consideration 
of  the  appliance  purchaser.  Roy  A.  MacGregor  is  com- 
mercial manager  of  the  Merchants'  company  and  is  re- 
sponsible for  both  the  tent  demonstration  and  the  elec- 
tric table. 


Leasing  Motors  on  Trial -Service  Proposition 
at  Brockton  and  Abington,  Mass. 

For  a  number  of  years  the  Brockton  (Mass.)  Edison 
Company  has  made  use  of  a  trial-motor  offer  which  has 
proved  itself  a  deciding  factor  in  securing  many  im- 
portant motor-service  contracts.  The  plan  is  applied 
only  to  prospective  customers  who  are  already  using 
mechanical  drive,  for  it  is  not  considered  necessary  to 
offer  a  trial-motor  installation  to  a  new  factory.  Motors 
are  furnished,  however,  for  new  factories  on  a  lease 
plan  originated  to  care  for  customers  of  from  1  hp.  to 
25  hp.,  who  as  a  rule  start  business  with  little  or  no 
capital. 

To  protect  the  company  against  loss,  a  plate  is  at- 
tached to  each  motor  thus  leased,  stating  that  the  motor 
is  the  company's  property.  The  customer  is  then  re- 
quired to  sign  a  lease  and  makes  a  cash  payment  of  10 
per  cent  of  the  cost  of  the  motor,  after  5  per  cent  has 
been  added  to  the  list  price  to  cover  interest.  The  bal- 
ance is  covered  in  eleven  equal  monthly  payments. 

Leading  up  to  a  trial  proposition,  the  practice  is  first 
to  interest  the  man  at  the  head  of  the  company,  who, 
if  the  plan  appeals,  is  in  a  position  to  accept  it  without 
referring  it  to  anyone  else. 

With  the  consent  of  the  owner  or  manager  an  investi- 
gation is  then  made  of  the  power  requirements,  includ- 
ing methods  of  manufacture,  arrangement  of  machin- 
ery, handling   of  products,   etc. 

Estimates  of  wiring  cost  are  made  by  local  con- 
tractors, the  lowest  bidder  receiving  the  job.  Failing 
to  gain  the  prospective  customer  after  a  reasonable 
effort,  the  trial  proposition  is  offered  in  order  to  con- 
vince him  of  the  company's  faith  in  its  report.    - 

The  central  station  agrees  to  install  at  its  own  ex- 
pense all  electrical  equipment  required  and  to  allow  it 
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to  be  used  for  one  year.  The  company  does  not,  how- 
ever, furnish  belting  and  shaft  pulleys,  since  these  items 
can  be  cared  for  by  the  customer  at  little  cost.  It  is 
figured  that  if  at  the  end  of  the  trial  period  the  cus- 
tomer should  be  lost,  second-hand  belting  and  pulleys 
would  be  of  little  value,  whereas  the  motors  would  have 
depreciated  but  little.  The  customer  pays  in  equal 
monthly  installments,  as  a  rental,  15  per  cent  per  an- 
num on  the  total  cost  of  the  installation.  The  custo- 
mer at  the  end  of  the  year  is  the  judge  as  to  the  value 
of  the  service,  and  if  it  is  acceptable  he  agrees  to  pur- 
chase the  equipment  at  cost  less  60  per  cent  of  the 
amount  paid  as  rental. 

Since  1906,  out  of  trial  propositions  with  a  total  con- 
nected load  of  2500  hp.,  only  one  proposition  (one  of 
115  hp.)  has  been  lost.  The  cost  to  the  company  for 
these  installations  was  $42,400,  or  an  average  of  $16.96 
per  hp.,  all  of  which  was  returned  with  6  per  cent  in- 
terest, with  the  foregoing  exception.  The  average  gross 
yearly  income  from  this  2500  hp.  has  been  $65,200,  or 
$26.08  per  horsepower  of  motor  rating  per  year. 

The  Electric  Light  &  Power  Company  of  Abington  & 
Rockland,  another  Stone  &  Webster  property,  has  not 
yet  lost  a  single  installation  of  trial  motors,  and  its  con- 
nected power  load  has  increased  from  25  hp.  in  1906 
to  2810  hp.  to-day,  about  20  per  cent  of  which  was  se- 
cured by  the  trial  proposition.  In  1906  the  connected 
motor  load  of  the  Brockton  company  was  892  hp.,  with 
a  yearly  gross  income  of  $15,021,  and  it  is  now  7641 
hp.,  with  a  yearly  gross  income  of  $156,071,  about  37 
per  cent  having  been  gained  by  the  trial  plan. 


A  Place  at  the  Cashier's  Counter  for  Appliance 

Manufacturers'  Literature 

A  manufacturer's  representative  at  a  recent  electrical 
convention  asked  a  group  of  central-station  men, 
"Where  do  you  keep  the  general  advertising  literature 
we  manufacturers  send  to  you?"  Only  one  man  pres- 
ent cared  to  answer  the  question.  He  said:  "Of  course, 
the  majority  of  such  material  I  receive  is  stored  tem- 
porarily, but  I  always  see  to  it  that  a  complete  line  of 
appliances  is  represented  in  the  boxes  we  have  for  such 
literature  alongside  the  railing  where  our  customers 
pay  bills.  I  realize  that  manufacturers  spend  real 
money  and  thought  to  produce  this  advertising  matter 
for  us,  and  I  want  to  put  it  where  it  will  do  the  most 
good.  From  the  boxes  we  have  a  customer  can  help  him- 
self to  a  booklet  on  any  appliance  in  which  he  is  in- 
terested. Sometimes  our  appliance  salesman,  watching 
customers,  may  see  the  trend  of  a  man's  or  woman's 
interest  and  can  complete  a  sale  before  the  customer 
leaves  the  store." 


Chicago  Commission  Merchant  Uses   Electric 

Heat  to  Facilitate  Cutting  Chilled  Butter 

R.  Mangan  &  Company,  a  Chicago  commission  firm, 
have  installed  a  600-watt  open-wire  heater  in  a  10-ft. 
by  10-ft.  by  6-ft.  ice  box,  which  is  used  for  storing  but- 
ter. The  commission  firm  buys  butter  in  large  quan- 
tities and  sells  it  in  smaller  lots.  Consequently  large 
pieces  of  butter  must  at  times  be  cut  into  smaller  ones. 
In  the  summer  time  no  trouble  is  experienced  in  the 
process  of  cutting,  but  in  the  winter  heat  must  be  ap- 
plied to  bring  the  ice  box  temperature  to  about  70  deg. 
Fahr.  before  the  butter  can  be  parceled  out  at  the  de- 
sired speed.  Application  of  the  electric  heater  to  this 
work  has  satisfactorily  solved  this  problem  in  spite  of 
the  fact  that  the  unit  takes  but  1  watt  for  each  cubic 
foot  of  the  space  to  be  heated. 


APARTMENT-HOUSE   BILLBOARDS   AT    INDIANAPOLIS 

Electric  Billboards  Announce  the  Coming 

Apartment  House 

The  Indianapolis  Light  &  Heat  Company  has  insti- 
tuted a  billboard  service  for  the  proprietors  of  apart- 
ment houses  which  is  meant  to  advertise  their  proper- 
ties during  the  period  of  construction.  As  soon  as  the 
permit  is  issued  for  the  erection  of  the  building,  a  sales- 
man from  the  Indianapolis  company  gets  in  touch  with 
the  owner  and  offers  to  erect  an  electric  billboard  adver- 
tising the  building  and  also  the  fact  that  light  and 
power  will  be  provided  by  the  "Indianapolis"  company. 
It  makes  a  most  effective  advertisement.  This  company 
already  has  about  forty  of  these  installations  on  circuit, 
dotting  the  city's  outlying  boulevards  in  a  very  impres- 
sive manner. 


Electrically  Lighted  Traffic  Signs  at  Mount 
Vernon,  Ohio 

The  accompanying  illustrations  show  the  electric- 
lighted  traffic  signs  which  have  been  erected  at  the  four 
entrances  to  the  public  square  of  Mount  Vernon,  Ohio. 
Before  these  guides  were  erected  it  was  necessary  to 
keep  two  or  more  policemen  on  duty  at  the  middle  of 
the  intersections  every  Saturday  night  to  prevent  the 
cutting  of  corners  by  passing  vehicles.  Several  serious 
accidents  also  occurred  at  these  places. 

The  standards  are  constructed  of  1-in.  conduit,  to  the 
height  of  the  lamp  arms,  from  which  point  there  extends 
a  10-ft.  piece  of  3/i-in.  conduit  connecting  with  the  over- 
head 115-volt  metered  circuit.     The  25-watt  lamps  are 


ELECTRIC  TRAFFIC   SIGNS   IN   TOWN   SQUARE 

so  arranged  that  both  sides  of  the  sign  are  properly 
illuminated.  The  injunction  "Keep  to  the  right"  is 
plainly  visible  from  both  directions,  and,  according  to 
A.  J.  Darrah,  superintendent  of  the  Ohio  Light  &  Power 
Company,  Mount  Vernon,  Ohio,  the  installation  of  these 
signs  has  created  much  favorable  comment  locally. 
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MOTOR-DRIVEN     MEAT    CHOPPER    AND    GRINDER 

Electric  Service  in   Two    Large  New 
England  Markets 

Use  of  Motor -Operated  Conveyors  for  Transporting  Customers' 

Purchases  Between  Departments  —  Electric  Refrigeration 

and  Ventilation 

Motor-driven  belt  conveyors  for  carrying  packages 
from  the  counters  to  the  shipping  room  are  found  to  be 
an  efficient  means  for  handling  customers'  purchases  in 
several  New  England  food  markets. 

The  large  store  of  the  J.  B.  Blood  Company,  Lynn, 
Mass.,  recently  installed  such  a  system,  which  consists 
in  brief  of  a  canvas  belt  16  in.  wide  and  387  ft.  long, 
running  in  a  wood  channel  the  length  of  the  store,  with 
three  lateral  belts  of  the  same  description,  150  ft.  long, 
delivering  to  the  main  belt.  This  overhead  system  is  at 
a  height  of  about  8  ft.  above  the  floor,  within  easy  reach 
of  the  clerks,  who  toss  the  purchases  upon  the  conveyor, 
which  carries  them  to  the  shipping  room. 

A  steel  shaft  running  under  the  channel  for  the  main 
belt  is  provided  with  pulleys  for  the  travel  of  the  lateral 
belts  at  their  intersecting  points.  This  shaft  is  rotated 
by  a  5-hp.  motor  belted  to  a  pulley  on  one  end,  and  the 
same  motor  also  operates  two  chute  belts  which  convey 
goods  up  an  incline  to  the  shipping  room.  There  are  two 
16-in.  belts  which  convey  purchases  from  the  basement 
departments  to  the  shipping  room.  These  are  each 
driven  by  a  5-hp.  motor.  A  telephone-order  conveyor, 
operated  by  a  4-hp.  motor,  delivers  packages  from  a  cen- 
tral point,  where  such  orders  are  packed,  to  the  shipping 
room. 

The  store  refrigerating  plant  consists  of  an  8-ton  com- 


MOTOR-DRIVEN    REFRIGERATING   EQUIPMENT 

pressor  for  the  ammonia  system,  operated  by  a  20-hp. 
motor,  and  two  Remington  compressors,  for  circulating 
refrigeration  through  a  system  of  pipes  under  the  edge 
of  counter  cases  which  contain  meats  and  fish.  These 
machines  are  operated  with  one  as  a  stand-by,  the  motors 
being  rated  at  35  hp.  and  connected  by  a  Morse  chain. 

Elevators  in  the  store,  of  4000-lb.,  3000-lb.  and  1000-lb. 
capacity,  are  operated  respectively  by  10-hp.,  7. 5-hp.  and 
5-hp.  motors. 

The  bakery  of  the  Blood  store  manufactures  a  large 
quantity  of  bread  and  pastry  and  is  equipped  throughout 
with  motor  drive.     Forty  persons  work  in  the  bakery. 

A  5-hp.  General  Electric  motor  drives,  from  a  counter 
shaft,  a  potato  masher,  a  meat  chopper,  two  vegetable 
slicers  and  a  stale-bread  grinder.  Another  5-hp.  motor 
operates  a  flour  elevator,  whence  the  flour  goes  to  a 
Barbour  bread  mixer,  water  being  applied  by  a  rotary 
pump.  A  2-hp.  motor  drives  from  an  overhead  shaft  a 
dough  weigher,  a  dough  molder  and  a  cooky  machine. 
Three  cake  mixers  are  run  by  one  3-hp.  motor,  and  an 
egg  beater  by  a  2-hp.  motor  with  variable-speed  regula- 
tion. A  0.5-hp.  motor  is  geared  to  a  pie-crust  roller,  and 
another  unit  of  the  same  size  drives  a  ventilating  fan 
over  the  ovens. 

Other  motored  processes  in  the  bakery  are  apple  par- 
ing, cream  beating,  vegetable  chopping  and  pie-plate 
washing,  all  performed  by  one  5-hp.  motor.  There  are  in 
all  thirty  motors,  with  an  aggregate  of  191  hp.,  all  on 
550-volt,  three-phase  service  from  the  Lynn  Gas  &  Elec- 
tric Company.  The  prevailing  rate  of  about  2  cents  per 
kilowatt-hour  makes  electricity  an  economical  source  of 
power,  and  the  business  furnishes  the  central  station 
with  a  profitable  day  load. 


ARRANGEMENT    FOR    DRIVING    BELT    CONVEYOR   FOR    CUSTOMER'S        MOTOR-DRIVEN   VENTILATING   FANS   IN   THE    MANHATTAN    MAR- 
PURCHASES  KET,   CAMBRIDGE,   MASS. 
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Another  large  store  similarly  equipped  is  the  Man- 
hattan Market,  at  Cambridge,  Mass.  Here  are  installed 
nineteen  motors  for  various  uses.  An  overhead  carrier 
system,  similar  to  that  at  Lynn,  consists  of  two  length- 
wise 12-in.  belts  and  two  cross-lines,  12  in.  wide.  These 
are  for  conveying  packages  which  are  bought  to  be  taken 
home  by,  the  purchaser,  and  they  carry  such  articles,  ac- 
companied by  the  cash  slip,  to  the  bundle  counter,  where 
the  purchaser  claims  his  goods  with  a  duplicate  slip,  pay- 
ing for  them  at  the  cashier's  desk  near  by. 

A  separate  belt-conveyor  system  runs  under  the  floor, 
with  gravity  chutes  leading  to  it  from  each  counter. 
This  conveyor  delivers  onto  a  slow-moving  belt  making 
50  ft.  per  minute,  which  runs  between  two  tiers  of 
shelves  with  compartments  each  bearing  the  number  of 
delivery  accounts,  a  corresponding  number  being  con- 
spicuously displayed  on  the  charge  slips  attached  to  the 
packages.  The  main  belt  in  the  basement  is  24  in.  wide 
and  270  ft.  long,  and  the  slow-moving  belt  is  70  ft.  long. 

For  the  delivery  of  baskets  of  purchases  to  the 
wagons  two  18-in.  belt  conveyors  lead  about  20  ft.  up  in- 
clines to  the  loading  platform  at  the  rear  of  the  store. 
The  various  belt  lines  are  singly  motored  with  units  of 
from  5  hp.  to  0.5  hp.,  according  to  the  length  and  volume 
of  goods  each  is  designed  to  carry. 

The  application  of  0.5-hp.  motors  to  the  150-ft.  cross 
belt,  one  in  connection  with  each  system,  is  by  means  of 
a  reducing  gear,  recently  devised  by  Edgar  Hall,  the 
company's  machinist,  for  which  a  patent  has  been  asked. 
By  this  means  a  motor  which  runs  at  1700  r.p.m.  is  con- 
nected by  a  short  belt  to  the  drum  over  which  the  belt 
conveyor  runs  and  within  which  are  gears  giving  a  speed 
of  75  ft.  per  minute  to  the  conveyor. 

Water  is  supplied  to  the  condenser  of  an  ice  machine 
from  a  320-ft.  artesian  well  by  means  of  a  Dean  plunger 
pump  driven  by  a  15-hp.  Westinghouse  motor  and  deliv- 
ering 40  gal.  per  minute.  Two  York  compressors,  each 
operated  by  a  15-hp.  Westinghouse  motor,  produce  re- 
frigeration by  the  brine  process,  and  a  Dean  double-act- 
ing pump,  driven  by  a  10-hp.  motor,  circulates  the  brine 
through  the  showcases  of  the  provision  department. 

Other  motored  apparatus  are  a  meat  chopper  which  is 
driven  by  a  3-hp.  motor,  a  meat-slicer  with  a  0.5-hp. 
motor  connected,  and  a  set  of  two  40-in.  ventilating  fans 
which  are  driven  by  a  5-hp.  General  Electric  motor. 


A  Suggestion  for  Electrical  Publicity  at  Lunch- 
eons of  Local  Business  Men 

When  an  opportunity  for  unobtrusively  presenting  the 
advantages  of  the  domestic  applications  of  electricity 
forcibly  to  150  of  the  community's  leading  business  men 
— members  of  the  local  Rotary  Club — came  to  F.  A. 
Bryan,  president  and  general  manager  of  the  Indiana 
&  Michigan  Electric  Company  of  South  Bend,  Ind.,  he 


grasped  that  opportunity.  When  in  rotation,  as  rotary 
clubs  rotate,  it  became  his  turn  to  entertain,  he  had 
electric  grills  placed  before  the  plates  of  all  members, 
and  inside  the  group  of  tables,  arranged  in  a  hollow 
square,  he  placed  electric  ranges.  On  the  table  and 
along  its  entire  length  ran  a  miniature  railroad,  from 
which  an  electrically  propelled  train  distributed  relishes, 
cigars,  cigarettes  and  matches.  During  the  week  fol- 
lowing the  dinner  there  was  a  "run"  on  electric  grills. 


Small  Motors  Replace  Compressed  Air  for 

Operating  Railroad  Safety  Gates 

At  Hamilton,  Ohio,  fractional-horse-power  motors 
are  being  used  for  operating  safety  gates  at  railroad 
grade  crossings.  It  has  been  the  common  practice  in 
most  cities  to  operate  these  gates  with  compressed  air, 
but  the  motors  installed  at  Hamilton  have  proved  so 
successful  that  negotiations  are  being  made  for  chang- 
ing the  gates  at  Dayton  and  other  cities  to  electric 
drive. 


Watching  Marriage-License  Records  for  Pros- 
pective Appliance  Purchasers 

An  enterprising  electrical  appliance  salesman  in  a 
Western  city  keeps  close  watch  on  that  part  of  his  news- 
paper in  which  announcement  of  marriage  licenses  is- 
sued is  made.  Using  the  city  directory  and  the  telephone 
book,  this  salesman  finds  each  bride's  address  and  writes 
her  a  courteous  letter  giving  real  information  on  the 
use  of  electrical  appliances  in  her  home.  He  also  sug- 
gests that  certain  appliances  make  beautiful  gifts  and — 
strange  to  say! — this  information  sometimes  finds  its 
way  from  the  bride  to  persons  buying  presents  for  her. 


Electric  Sprinkling  Wagons  Converted  Into 
Ash-Carts  During  Winter  Season 

Early  last  summer  the  city  of  Lynn,  Mass.,  pur- 
chased two  5-ton  electric  sprinkling  trucks,  each  carry- 
ing a  1200-gal.  tank  measuring  13  ft.  10  in.  long  and 
4  ft.  6  in.  in  diameter.  An  air  tank,  2  ft.  long,  at  one 
end  of  the  main  tank  furnishes  compressed  air  with 
which  a  street  85  ft.  wide  can  be  flushed,  use  being  made 
of  two  nozzles. 

With  the  close  of  the  street-sprinkling  season  the 
tanks  are  removed  from  the  trucks,  and  the  bodies  are 
converted  into  electrically  operated  ash  wagons  for  col- 
lecting ashes  and  removing  them  to  the  public  dumping 
grounds.  Each  truck  is  considered  the  equivalent  of 
three  double  and  two  single  teams  for  both  sprinkling 
and  ash-cart  service. 


THE     SELF-COOKED     ELECTRIC     DINNER     OF     THE     SOUTH     BEND 
(IND.)    ROTARY    CLUB 


ELECTRIC   SPRINKLING   CART  AT   LYNN,   MASS.,   CONVERTED   INTO 
ASH   WAGON    IN    WINTER 
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Homemade  Conduit  Fixtures 


',  .  •/• 


STORE-FRONT     FIXTURE    RENTED     BY     LOGAN      (OHIO)     COMPANY 

Rental  Tungsten  Fixture  for  Store-Front 

Lighting  in  Small  Cities 

At  Logan,  Ohio,  a  city  of  4000  people,  the  new-busi- 
ness department  of  the  Ohio  Light  &  Power  Company 
has  had  considerable  success  in  lighting  store  fronts. 
The  plan  employed,  as  outlined  by  F.  C.  Morrison,  the 
company's  new-business  manager,  consisted,  first,  in 
adopting  a  fixture  which  can  be  made  and  installed  for 
about  $5  and  in  putting  this  fixture  out  on  a  rental 
basis.  The  fixture  equipped  with  a  100-watt  lamp  is 
furnished  and  maintained  for  50  cents  a  month,  and 
energy  for  the  lamp  is  sold  at  a  flat  rate  of  1  cent  a 
watt  a  month,  gross.  The  fixtures  are  mounted  on  the 
building  fronts  and  the  lamp  circuit,  which  is  of  No.  14 
wire,  is  strung  on  cleats  attached  to  the  fixture.  As  a 
rule  five  or  six  of  the  fixtures  are  included  in  a  circuit. 


Metered  Service  Abandoned  for  Flat-Rate 
Schedule 

The  central-station  properties  of  the  Boston  (Mass.) 
Electric  Associates,  including  the  Buzzards  Bay  Electric 
Company  of  Falmouth,  Mass.,  and  the  Vineyard  Light- 
ing Company  of  Oak  Bluffs,  Mass.,  serve  widely  scat- 
tered groups  of  customers  in  the  district  between  the 
island  of  Martha's  Vineyard  and  Chatham,  on  the  out- 
side of  Cape  Cod.  The  properties  distribute  energy 
over  an  area  of  about  400  square  miles  and  have  about 
2000  customers.  Formerly  metered  service  -was  gen- 
erally employed,  but  the  management  found  this  unsat- 
isfactory in  view  of  the  thinly  settled  territory  involved, 
and  it  has  adopted  the  flat  rate  in  preference  over  the 
greater  part  of  the  systems.  This  year  only  13  per  cent 
of  the  customers  on  Martha's  Vineyard  island  are  on  a 
metered  basis  and  only  6  per  cent  of  the  total  customers 
on  the  properties. 

The  rate  is  based  on  the  connected  load,  fixed  charges 
being  apportioned  over  the  four  summer  months.  In 
winter  there  is  a  discount  of  40  per  cent  from  summer 
bills,  which  gives  the  permanent  resident  advantageous 
rates.  The  rates  are  88  cents  per  month  for  a  20-cp. 


lamp,  $1.50  par  month  for  t\\<>  20-cp.  units,  .$2.12  per 

month  for  three  20-Cp.  units,  and  44  cents  per  month 
for  each  additional  20-Cp.  Unit.  From  October  to  May 
Inclusive  there  is  a  10  per  cent  discount  from  these  rates 
If   the  hill   is   paid   before  the    11th  of  each   month. 

According  to  the  management,  meters  could  not  he 
operated,  tested  and  read  and  bills  figured  for  less  than 

$5,000  In  excess  of  present  costs,  and  a  meter  and  service 
could  not  be  installed  for  less  than  $25  per  customer. 
The  demand  is  the  important  point,  less  than  25  per 
cent  of  the  expense  of  service  in  these  cases  being 
energy  cost.  Over  1000  customers  were  recently  checked 
for  demand  and  station  load,  and  there  was  not  3  per 
cent  variation.  Ultimately  these  customers  will  have 
to  be  placed  on  a  limiting  fuse.  Extra  flat  rates  are 
made   for  appliances. 


Individuality  in  Dealer  Advertising 

Every  manufacturer  faces  constantly  the  problem  of 
how  to  give  a  flavor  of  individuality  to  the  advertising 
helps  that  are  sent  to  dealers  for  distribution  locally. 
It  requires  clever  handling,  for  instance,  to  make  a  stock 
folder  exactly  fit  the  situation  in  every  dealer's  terri- 
tory, and  obviously  it  is  physically  impossible  to  provide 
exclusive  material  for  each  local  man. 

A  recent  "dealer  help"  was  prepared  by  the  Western 
Electric  Company  for  A.  S.  Green  &  Company,  con- 
tractors of  Westport,  Conn.,  and  it  very  cleverly  affords 
that  touch  of  personality  that  is  so  difficult  to  secure. 
The  Westport  fire  regulations  instruct  the  householder 
to  send  in  an  alarm  of  fire  by  telephone,  and  it  is  impor- 
tant that  such  messages  should  be  both  accurate  and 
specific.  A  special  fire-alarm  card  was  therefore  pre- 
pared, leaving  blanks  in  which  could  be  written  the  exact 
facts  necessary  for  each  person  to  specify  in  his  urgent 
message  in  time  of  fire.  These  cards  were  then  care- 
fully filled  in  by  Green  &  Company  and  distributed 
among  the  homes  of  Westport  with  full  assurance  that 
they  would  be  appreciated  and  kept  well  in  sight. 


DO  IT  ELECTRICALLY" 
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TECHNICAL  ADVANCE  IN  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


An  Electrically  Conducting  Paint 

Treating  Bronze  Powder  with  Hydrochloric  Acid  to  Produce  a 

Paint  Which  When  Applied  Has  Electrical  and  Physical 

Properties  Approximating  Those  of  a 

Continuous  Metallic  Foil 

By  Maxwell  James 

Bureau  of  Standards,  Washington,  D.  C. 

METALLIC  paints,  such  as  aluminum  and  bronze, 
are  non-conducting  when  applied  in  the  usual 
manner.  Bronze  or  aluminum  powder  itself  is 
electrically  non-conducting,  owing  probably  to  a  film  of 
oxide  or  fat  around  each  metallic  particle.  Bronze  pow- 
der may  be  cleaned  by  washing  with  concentrated  hy- 
drochloric acid,  so  that  the  particles  cohere,  and  the 
powder  then  becomes  conducting.  This  action  of  the 
hydrochloric  acid  on  bronze  powder  has  been  made  the 
basis  of  conducting  paint. 

Two  methods  have  been  employed  to  obtain  a  conduct- 
ing paint  film — one  by  treating  a  freshly  bronze-painted 
surface  with  concentrated  hydrochloric  acid,  the  other 
by  applying  a  paint  that  has  been  rendered  conducting 
by  mixing  with  the  hydrochloric  acid.  The  bronze  paint 
used  is  a  suspension  of  bronze  powder  in  an  amyl-acetate 
solution  containing  equal  parts  of  amyl  acetate  and 
acetone  and  4  per  cent  by  weight  of  transparent  cellu- 
loid. Rubbing  a  partly  dry  bronze-painted  surface  with 
concentrated  hydrochloric  acid  renders  it  conducting. 
Exposing  a  freshly  bronze-painted  surface  to  the  fumes 
of  hydrochloric  acid  also  yields  a  conducting  film.  The 
question  whether  the  entire  paint  film  thus  exposed 
becomes  conducting  has  been  answered  in  the  following 
way :  Both  sides  of  a  piece  of  plate  glass  were  painted 
and  exposed  to  hydrochloric-acid  fumes.  On  one  side 
a  circular  strip  of  paint  was  removed,  producing  a 
guard-ring  condenser  with  glass  as  a  dielectric  and  with 
the  painted  surfaces  as  the  metallic  plates.  Measure- 
ments of  the  capacity  of  this  condenser  gave  a  value 
for  the  dielectric  constant  of  the  glass  which  agreed 
with  an  independent  measurement  of  the  dielectric  con- 
stant. The  paint  films  thus  acted  as  metallic  plates. 
Although  the  entire  paint  film  became  conducting,  meas- 
urements showed  that  the  conductivity  of  the  paint  thus 
exposed  to  hydrochloric-acid  fumes  varied  greatly  from 
point  to  point  over  the  surface. 

Second  Method— A   Ready-Made  Conducting  Paint 

The  disadvantages  of  securing  a  conducting  film  by 
this  means  led  to  the  second  method,  that  of  making  a 
paint  which  when  applied  to  a  surface  became  conduct- 
ing without  further  treatment.  The  following  process 
yields  a  paint  which  combines  the  two  essential  factors 
of  being  conducting  and  having  the  covering  property 
of  a  paint:  Bronze  powder  is  mixed  with  the  amyl- 
acetate  solution.  Concentrated  hydrochloric  acid  is  then 
added  and  the  mixture  stirred  until  a  paste  is  obtained. 
The  hydrochloric  acid  is  then  washed  out  with  water. 
The  water  is  decanted  and  the  paste  mixed  with  ethyl 
alcohol  until  a  suspension  is  obtained.  The  alcohol  is 
then  decanted  and  the  residue  mixed  with  the  amyl- 
acetate  solution  until  a  uniform  paint  is  effected.  This 
paint,  if  applied  soon  after  it  is  made,  yields  a  uniformly 
conducting  film.    These  paint  films  differ  from  the  ordi- 


nary  bronze-paint   films    in   having   the   appearance   of 
gold  foil. 

Tests  were  made  to  determine  the  resistivity  and 
durability  of  these  paint  films.  The  results  obtained 
are  but  qualitative.  The  surface  resistivity  of  paint 
films  about  0.05  mm.  thick  varied  from  0.1  ohm  to  1 
ohm  per  square  centimeter  for  different  paint  mixtures. 
In  general,  the  finer  the  suspension  obtained  with  ethyl 
alcohol  the  more  uniform  the  final  paint  and  the  lower 
the  resistance.  Different  grades  of  bronze  powder  gave 
practically  the  same  results.  Different  surfaces,  such 
as  glass,  wood,  paper,  cardboard  and  varnished  cloth 
and  wood,  were  painted,  all  except  the  varnished  sur- 
faces giving  similar  results.  For  the  varnished  sur- 
faces the  resistivity  was  very  high.  Solutions  other 
than  the  commercial  amyl-acetate  solution  of  equal 
parts  of  amyl  acetate  and  acetone  gave  various  results. 
A  solution  containing  two  parts  of  amyl  acetate  to  one 
part  of  acetone  and  5  per  cent  of  celluloid  yielded  a 
paint  of  good  covering  qualities  having  a  surface  re- 
sistivity of  0.1  ohm  per  square  centimeter  for  a  thick- 
ness of  0.05  mm. 

Effect  of  Time  on  Resistance 

The  resistivity  of  these  paint  films  increases  with 
time.  A  definite  cause  for  this  increase  has  not  been 
determined.  The  resistance  of  a  paint  film  on  a  glass 
surface,  when  kept  in  the  dark,  showed  an  increase  of 
50  per  cent  in  four  months,  while  a  similar  surface 
exposed  to  sunlight  showed  an  increase  of  200  per  cent 
in  the  same  time.  For  the  hard-wood  surface  the  re- 
sistance of  the  paint  film  increased  300  per  cent  in 
four  months,  while  for  cardboard  surface  the  resistance 
increased  500  per  cent  in  the  same  time.  For  the  var- 
nished cloth  the  resistance  increases  very  rapidly  with 
time,  being  practically  infinite  at  the  end  of  four  months. 
A  varnished  or  shellacked  wood  surface  has  the  same 
deleterious  effect  upon  the  paint.  Varnish,  shellac  or 
any  of  the  gums  corrode  the  metallic  particles.  For 
this  reason  no  other  bronzing  solution  can  be  used  except 
the  solution  containing  amyl  acetate,  acetone  and  cellu- 
loid. 

Recipe  for  the  Conducting  Paint. — To  make  the  amyl- 
acetate  solution*  dissolve  5  grams  of  celluloid  in  50  cu. 
cm.  of  acetone  and  mix  with  50  cu.  cm.  of  amyl  acetate. 
To  make  the  conducting  paint  mix  bronze  powder  with 
amyl-acetate  solution  and  add  concentrated  hydro- 
chloric acid  in  slight  excess.  Wash  with  water  and 
decant.  Mix  with  ethyl  alcohol  until  suspension  is 
formed.  Decant  the  alcohol.  Add  amyl-acetate  solution 
and  mix  well. 


Generators,  Motors  and  Transformers 
Mica-Insulated  Armature  Coils. — An  editorial  note  on 
the  advantages  of  mica  as  an  insulating  material.  The 
mica  used  for  armature-coil  insulation  has  a  greater 
factor  of  safety  at  150  deg.  C.  than  impregnated  tape  at 
105  deg.  C,  and  it  shows  no  distress  under  conditions 
which  quickly  puncture  treated  tape,  causing  the  latter 

*Amyl-acetate  solution  is  sold  commercially  as  "banana  liquid  " 
The  "banana  liquid"  put  on  the  market  latelv  should  not  be  used 
in  making  the  conducting  paint,  because  the  present  commercial 
compound  does  not  contain   the  proper  ingredients 
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to  break  down  under  levers  operation!  Moreover,  mica 
shows  a  continuous!}  increasing  insulation  resistance 
at  temperatures  above  200  deg.  C.f  whereas  treated  tape 
breaks  down  structurally  at  temperatures  higher  than 
100  deg.  C.  and  the  insulation  resistance  rapidly  de- 
creases, ii  lias  been  Found  that  this  characteristic  alone 
prevents  the  safe  use  of  treated  tapes  and  Fabrics  for 
the  insulation  of  the  armature  of  high-tension  alter- 
nators ami  tor  temperatures  above  LOO  deg.  ('.  in  the 
latest  standardization  rules  of  the  American  Institute 
of  Electrical  Engineers  the  ability  of  manufacturers  to 
employ  mica  insulation  successfully  at  maximum  tem- 
peratures  of  L50  deg.  C,  and  even  higher,  is  recognized, 

hut  in  the  rules  it  is  stated  that  as  sullicient  data  cover- 
ing experience  over  an  extended  period  at  such  tempera- 
tures are  al  present  unavailable,  a  temperature  of  125 
deg.  C.  has  been  adopted  as  a  conservative  limit  for  this 
class  of  insulation,  and  any  increase  above  this  figure 
should  be  the  subject  of  special  guarantee  by  the  manu- 
facturer. In  the  British  standardization  rules  for  elec- 
trical machinery  a  maximum  observable  temperature 
of  115  deg.  C.  is  allowed  for  mica  insulation  for  rotating 
machines  wound  for  pressures  not  exceeding  5000  volts. 
For  a  machine  other  than  a  transformer,  wound  for  a 
pressure  exceeding  5000  volts,  the  limits  of  observable 
temperature  allowed  are  reduced  by  1.5  deg.  C.  for  each 
1000  volts  or  part  thereof  by  which  the  rated  pressure 
exceeds  5000  volts.  Reference  is  made  to  the  recent 
American  Institute  paper  of  F.  D.  Newbury,  and  it  is 
said  that  by  using  suitable  materials  manufacturers 
need  have  no  fear  in  giving  the  special  guarantee  called 
for  when  the  maximum  observable  temperature  exceeds 
that  laid  down  by  the  several  institutions. — London 
Electrician,  Nov.  26,  1915. 

Lamps  and  Lighting 

Tungsten  Arc  Lamp. — E.  A.  Gimingham  and  S.  R. 
Mullard. — A  communication  to  the  Journal  of  the  In- 
stitution of  Electrical  Engineers  on  a  new  arc  lamp 
developed  by  the  Edison  and  Swan  United  Electric  Light 
Company  of  Great  Britain.  It  is  an  arc  lamp  between 
tungsten  electrodes  in  an  inert  gas  such  as  nitrogen 
or  argon.  To  start  the  lamp,  an  incandescent  filament 
is  used  which,  instead  of  being  of  pure  tungsten,  is 
composed  of  tungsten  in  combination  with  refractory 


necessar}   through  the  lamp  Btem;  "n  one  Is  mounted 

tin'   electrode   /•-',    while  the  other   two   hold   the   filament, 
acting    as    an    ionizer    III','.      'The    positive    main    lead    is 
divided     into    two    circuits,    one    of     which,    A,    passes 
through    a    resistance   and    the   contacts   on   the   elect  ro 
magnetic    switch    ('   to   one   pole   of   the   ionizer   Ii,   the 


FIGS.    1    AND   2 — RECENT   TYPES   OF   TUNGSTEN    ARC   LAMPS 

oxide  such  as  zirconia,  yttria  or  thoria.  The  filament 
has  powerfully  ionizing  properties  and  is  employed  to 
ionize  the  gas  in  the  gap  between  the  electrodes,  so 
that  the  arc  can  strike  across.  The  arc  is  placed  be- 
tween two  small  globules  of  tungsten.  In  one  of  the 
later  types  of  lamp  developed   (Fig.  1)  three  leads  are 


fcrcwtAge    of     normal     wrrtnt 

FIG.     ."{ — VARIATION     AND     EFFICIENCY     CURVES     FOR    TUNGSTEN 
ARC   LAMPS 

other  being  taken  through  a  resistance  and  the  coil  on 
the  electromagnetic  switch  to  the  positive  electrode  of 
the  arc  circuit  E.  The  negative  main  lead  is  connected 
to  the  remaining  ionizer  lead  B'.  "In  operation  the 
current  first  passes  through  the  ionizer  circuit,  causing 
the  filament  to  incandesce  at  a  temperature  sufficient 
to  ionize  the  gas  between  it  and  the  positive  electrode. 
At  first  a  small  current  flows  in  the  arc  circuit,  this  cur- 
rent rapidly  increasing  until  the  cut-out  is  operated. 
This  breaks  the  ionizer  circuit  and  the  arc  is  'struck,' 
the  striking  being  assisted  by  the  removal  of  the  ionizer 
circuit,  which,  of  course,  shunts  the  arc  circuit.  The 
heat  rising  from  the  arc  causes  the  expansion  strip  F 
to  warp,  and  this  moves  the  arc  to  another  position  on 
the  ionizer.  On  switching  off  the  current  the  electrode 
returns  to  its  original  position,  having  left  the  inactive 
part  and  coming  to  rest  opposite  the  still  active  portion 
of  the  ionizer.  By  this  means  the  lamp  may  be  re- 
started at  any  period  of  its  life  without  difficulty.  In 
this  lamp  practically  the  whole  of  the  intense  white  light 
emanates  from  a  small  globule  of  fused  tungsten  0.1 
in.  in  diameter."  Any  size  or  shape  of  electrode  may 
be  made,  the  construction  of  the  higher  candle-power 
lamps  being  arranged  .as  shown  in  Fig.  2.  "Here  the 
expansion  strip  is  dispensed  with,  use  being  made  of 
the  fact  that  in  the  more  powerful  arcs  there  is  a  greater 
tendency  for  the  arc  to  pass  across  the  shortest  gap. 
In  this  case,  after  striking  from  the  filament  to  the 
edge  of  the  electrode,  the  arc  arises  to  the  thickened 
portion  immediately  opposite.  Another  method  adopted 
for  controlling  the  arc  stream  in  lamps  of  high  candle- 
power  is  to  employ  an  extra  lead  through  the  stem, 
holding  a  smaller  electrode  fixed  between  the  positive 
plate  and  the  filament  and  situated  at  a  definite  distance 
from  the  former.  By  the  operation  of  change-over 
switches  in  the  circuit  an  arc  is  first  struck  between  the 
filament  as  cathode  and  the  small  electrode  as  anode. 
On  this  electrode  becoming  brightly  incandescent  the 
change-over  switch  quickly  operated  brings  into  the  cir- 
cuit the  large  plate  electrode,  at  the  same  time  breaking 
the  negative  connection  to  the  filament  and  changing 
the  polarity  of  the  small  white-hot  electrode.  This 
latter  now  being  negative,  an  arc  is  immediately  formed 
between  it  and  the  large  positive  plate.  This  arrange- 
ment enables  electrodes  of  any  size  to  be  used,  and  the 
filament,  being  out  of  the  circuit,  is  completely  pro- 
tected. A  flat  electrode  is  also  employed.  To  obtain  the 
best  results  a  definite  relation  of  surface  to  volume  must 
be  maintained.  This  type  of  lamp  is  made  in  sizes  of 
500  cp.  to  1000  cp.,  the  maximum  intensity  being  given 
in  a  direction  of  right  angles  to  the  plane  of  the  elec- 
trode." Curve  A  (Fig.  3)  shows  the  percentage  varia- 
tion of  pressure  with  current.  As  will  be  seen,  the 
curve  is  similar  to  that  for  an   ordinary  carbon  arc, 
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though  showing  greater  stability.  The  pressure  across 
the  arc  steadily  decreases  with  an  increase  of  current, 
and  if  this  is  continued  until  the  sputtering  point  is 
reached,  the  pressure  suddenly  drops.  A  representative 
efficiency  curve  is  given  by  B  in  Fig.  3,  which  shows  the 
efficiency  for  the  normal  working  current  to  be  about 
0.5  watt  per  international  candle-power,  or  2  cp.  per 
watt.  The  current  may  be  increased  until  the  tungsten 
reaches  the  sputtering  point,  at  which  the  efficiency  is 
about  0.3  watt  per  candle-power,  or  3.33  cp.  per  watt. 
Curve  C  in  Fig.  3  shows  the  variation  of  candle-power 
with  current.  Lamps  have  been  made  with  a  life  of  500 
hours,  and  it  is  hoped  that  further  experiment  will  make 
it  possible  to  obtain  a  true  half-watt  lamp  with  a  life 
of  800  hours.  During  life  the  average  decrease  in 
candle-power  is  about  10  per  cent.  Some  experiments 
to  determine  the  effect  of  varying  the  pressure  across 
the  supply  mains  show  the  arc  to  be  very  stable.  A 
voltage  drop  of  20  per  cent  in  the  case  of  the  small  lamps 
and  25  per  cent  in  the  larger  sizes  was  necessary  before 
the  arc  was  extinguished.  The  color  of  the  light  can 
be  made  to  vary  from  a  bright  yellow  when  running  at 
low  efficiencies  to  a  very  intense  white  light  when  the 
lamp  is  run  to  the  sputtering  point  of  the  electrodes. 
The  range  of  intrinsic  brilliancy  between  these  limits  is 
approximately  400  cp.  to  30,000  cp.  per  square  inch. — 
London  Elec.  Review,  Dec.  10,   1915. 

Traction 

Electric  Locomotive. — L.  Pahin. — An  illustrated  note 
on  new  electric  locomotives  used  on  various  sections  of 
Italian  state  railways  which  have  been  electrified  in 
recent  years,  such  as  the  Valteline-Monza  line,  two  sec- 
tions of  the  Giovi  line,  and  the  Mont-Cenis  and  Savone- 
Ceva  lines.  The  three-phase  system  at  3000  volts  and 
fifteen  cycles  is  used.  One  type  of  locomotive  employed 
has  ten  wheels,  a  rating  of  2000  hp.  and  a  weight  of  60 
tons.  The  two  eight-pole  motors,  each  of  100  hp.,  may 
be  connected  in  parallel  or  cascade,  the  speed  of  the 
locomotive  being  45,022  km.  (27  or  30  miles)  per  hour. 
Another  type  of  locomotive  for  express  trains  weighs 
65  tons  and  has  three  motors.  This  type  may  run  at 
four  different  speeds,  37,  55,  75  and  100  km.  (22,  33, 
45  and  60  miles)  per  hour  respectively.  The  windings 
are  so  arranged  that  the  motors  may  operate  as  three- 
phase  or  two-phase  motors,  the  number  of  poles  being 
eight  or  six  respectively.  For  each  case  the  motors 
may  be  connected  in  parallel  or  in  cascade. — La  Lumiere 
Elec,  Nov.  15,  1915. 

Installations,  Systems  and  Appliances 

German  Central  Stations  in  War  Time. — B.  Thier- 
bach. — A  summary  of  the  answers  received  from  183 
German  central  stations  in  reply  to  an  inquiry  concern- 
ing the  conditions  in  war  times.  Most  of  the  stations 
state  that  they  have  not  undertaken  especial  measures 
to  increase  the  use  of  electricity  because  with  the  pres- 
ent scarcity  of  employees,  copper,  etc.,  in  Germany  it 
has  been  rather  difficult  to  meet  all  demands  for  new 
installations.  The  rate  of  charging  has  been  increased 
in  Baden-Baden  from  12.5  cents  to  15  cents  per  kilo- 
watt-hour for  lighting,  and  in  Karlsruhe  from  10  cents 
to  12.25  cents  for  lighting  and  from  5  cents  to  6.25  cents 
for  motor  service.  The  Burmbaum-Meseritz-Schwerin 
transmission  system  has  increased  the  lighting  rate  by 
1.25  cents.  Six  stations  have  decreased  the  rate  of 
charging  for  special  purposes.  To  facilitate  electricity 
supply,  eight  stations  have  introduced  flat  rates  and  pre- 
payment meters.  The  transmission  systems  in  agricul- 
tural districts  complain  concerning  the  great  reduction 
of  the  use  of  electricity  for  lighting.  All  stations  com- 
plain about  the  difficulty  of  getting  copper  and  other 


installation  materials  and  about  the  scarcity  of  men. 
The  power  consumption  in  small  shops  has  been  reduced, 
but  the  power  consumption  in  large  factories  has  been 
increased  on  account  of  ammunition  manufacture. — 
Elek.  Zeit.,  Nov.  4,  1915. 

Wires,  Wiring  and  Conduits 

Variation  of  Alternating -Current  Resistance  of  Iron 
Wires  with  Temperature. — W.  Peukert. — The  author 
discusses  the  variation  of  alternating-current  resistance 
of  iron  wires  with  temperature  on  the  basis  of  experi- 
ments. By  comparing  this  resistance  with  the  direct- 
current  resistance  he  shows  that  the  ratio  of  alternating- 
current  to  direct-current  resistance  decreases  with  in- 
creasing temperature  so  that  for  iron  wires  the  "addi- 
tional" joulean  heat  due  to  alternating  current  becomes 
smaller  with  increasing  temperature.  The  numerical 
results  are  given  in  tables  and  diagrams. — Elek.  Zeit., 
Nov.  4,  1915. 

Electrophysics  and  Magnetism 

Alpha  Particles  from  Thorium  Active  Deposit. — A. 
B.  Wood. — An  account  of  an  experimental  investigation 
of  the  velocities  of  the  two  groups  of  alpha  particles 
(ranges  4.8  cm.  and  8.6  cm.)  expelled  from  thorium 
active  deposit.  The  mean  value  of  the  ratio  of  these 
velocities  is  found  to  be  1  :  0.832,  whereas  the  value 
calculated  from  Geiger's  relation  gives  1  :  0.826.  To 
explain  this  difference  it  is  suggested  that  the  value 
4.8  cm.,  previously  accepted  as  the  range  of  alpha  parti- 
cles from  thorium  C,  should  be  increased  to  4.95  cm.  No 
evidence  has  been  obtained  indicating  a  difference  of 
mass  of  the  two  sets  of  alpha  particles. — Philos.  Maga- 
zine, November,  1915. 

Magnetic  Theory. — E.  H.  Williams. — A  paper  on  the 
saturation  value  of  the  intensity  of  magnetization  /m. 
Experiments  show  that  combining  pure  iron  for  which 
the  value  of  Im  is  1800,  when  the  iron  is  melted  in  a 
vacuum,  with  cobalt  for  which  the  value  of  Im  is  1500, 
when  melted  under  the  same  conditions,  an  alloy  is 
obtained  for  which  Im  is  2050,  or  14  per  cent  higher 
than  for  pure  iron  itself.  The  author  uses  his  experi- 
mental results  to  test  J.  Kunz's  mathematical  theory 
of  the  energy  of  the  hysteresis  loop.  He  finds  that  the 
experimental  results  agree  very  well  with  the  formula. 
— Phys.  Review,  November,  1915. 

Units,  Measurements  and  Instruments 

Testing  Iron. — N.  W.  McLachlan. — A  brief  note 
on  the  mathematical  investigation  of  the  distortion 
of  voltage  waves  obtained  in  testing  iron. — London 
Electrician,  Nov.  19,  1915. 

Adjustable  Condenser. — H.  Chireix. — An  article  il- 
lustrated by  diagrams  describing  a  continuously  vari- 
able condenser  which  permits  the  construction  of  a 
wave-meter  for  wireless  telegraphy  with  a  scale  pro- 
portional to'  the  wave-length.  The  condenser  consists 
of  two  disks  of  which  one  is  movable  around  an  axle 
with  respect  to  the  stationary  disk.  The  stationary  disk 
is  formed  of  a  half  circle.  The  movable  disk  is  of 
smaller  size  and  differs  from  a  half  circle  by  rounding 
off  one  end  according  to  a  certain  formula. — La  Lu- 
miere Elec,  Oct.  23,  1915. 

Telegraphy,  Telephony  and  Signals 

Wireless  Telegraphy. — J.  A.  Fleming.- — An  abstract 
of  a  lecture  on  science  in  the  war  and  after  the  war. 
The  author  deals  especially  with  the  difficulties  in  using 
wireless  telegraphy  in  connection  with  aeroplanes  and 
airships.  The  importance  of  engineering  in  large-gun 
construction  is  pointed  out. — London  Electrician,  Nov. 
12,  1915. 
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P.    M.    LINCOLN 


Paul  M.  Lincoln,  whose  connection 
with  the  Westinghouse  companies  in 
their  operating:  and  engineering  activi- 
ties extends  back  more  than  twenty- 
three  years,  becomes  associated  Jan.  1 
with  the  sales  organization  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  with  the  title  of  commer- 
cial engineer.  Mr.  Lincoln  retired  on 
Aug.  1  as  president  of  the  American 
Institute  of  Electrical  Engineers.  He 
is  also  a  well-known  writer  on  technical 
subjects  and  has  been  identified  with 
educational  work,  occupying  the  chair 
of  professor  of  electrical  engineering  of 
the  University  of  Pittsburgh.  Mr.  Lin- 
coln was  graduated  from  the  Ohio  State 
University  at  Columbus  in  1892. 

J.  H.  Grassman  has  resigned  as  di- 
rector and  assistant  secretary  and 
treasurer  of  the  Electric  Properties 
Corporation  of  New  York. 

H.  M.  Byllesby  has  been  appointed  a 
member  of  the  public  service  corpora- 
tion committee  of  the  Investment  Bank- 
ers' Association  of  America. 

J.  E.  Hauser,  sales  engineer  for  the 
National  Carbon  Company,  Cleveland, 
Ohio,  was  recently  elected  president  of 
the  Cleveland  association  of  the  alumni 
of  Purdue  University. 

B.  G.  Tarkington,  formerly  salesman 
with  the  Public  Service  Company  of 
Northern  Illinois,  is  now  power  engi- 
neer with  the  Hodenpyl-Hardy  Com- 
pany at  Jackson,  Mich. 

A.  B.  Gates,  formerly  assistant  oper- 
ating engineer  for  the  Sanitary  Dis- 
trict of  Chicago,  is  now  associated  with 
Gardner  S.  Williams,  consulting  engi- 
neer, at  Ann  Arbor,  Mich. 

H.  F.  Prichard  of  the  engineering  de- 
partment of  the  Sanitary  District  of 
Chicago  has  been  made  assistant  oper- 
ating engineer  to  fill  the  vacancy  left 
bv  the  resignation  of  A.  B.  Gates. 

Lynn  R.  MacBroom,  formerly  elec- 
trical engineer  and  general  superin- 
tendent of  the  Rutland  (Vt.)  Railway, 
Light  &  Power  Company,  is  now  man- 
ager of  the  electric-light  department 
of  Burlington,  Vt. 

Dr.  G.  E.  Magnusson,  professor  of 
electrical  engineering  at  the  University 
of  Washington,  Seattle,  Wash.,  has 
been  elected  chairman  of  the  Seattle 
Section  of  the  American  Institute  of 
Electrical  Engineers. 


L 


Men 
of  the  Industry 

<  'hangea  In  Personnel 

ami  Posil ion 
Biographical  Notes 


C.  L.  Stone,  who  has  been  appointed 
second  vice-president  and  general  man- 
ager of  the  Colliers  Light,  Heat  & 
Power  Company  and  the  Hartwick 
Power  Company,  Cooperstown,  N.  Y., 
was  formerly  vice-president  and  gen- 
eral manager  of  the  Manila  Electric 
Railroad  &  Light  Corporation,  Manila, 
P.  I.  Since  1904  he  has  been  connected 
with  the  J.  G.  White  Management  Cor- 
poration, New  York  City.  Mr.  Stone 
went  to  Manila  for  the  J.  G.  White  in- 
terests before  the  electric  railroad  and 
lighting  property  there  began  opera- 
tion, and  had  charge  of  a  considerable 
amount  of  construction  work.  Opera- 
tion in  Manila  was  started  in  1905  and 
Mr.  Stone  was  appointed  electrical  en- 
gineer of  the  property.  Later  he  was 
made  assistant  general  manager  of  the 
Manila  Electric  Railroad  &  Lighting 
Company,  in  which  capacity  he  served 
for  five  years.  He  was  vice-president 
and  general  manager  of  the  properties 
for  approximately  two  years  prior  to 
his  departure  from  the  Far  East. 

Bayard  W.  Mendenhall  has  resigned 
as  sales  superintendent  of  the  Salt  Lake 
City    division    of    the    Utah    Power    & 
Light   Company   to   enter   business   for 
himself.     Two  years  ago  Mr.  Menden- 
hall   organized    the    Electric    Specialty 
Company,  which  makes  a  line  of  elec- 
trically heated  chicken  and  bacteriologi- 
cal incubators,  and  he  will  now  devote 
his  entire  time  to  the  interests  of  that 
company.     Mr.  Mendenhall  entered  the 
employ  of  the  Utah  Light  &  Railway 
Company  in  the  fall  of  1905  as  power 
salesman,   and   he   has   been   with  that 
company  and  its  successor  continuously 
ever  since,  except  for  one  year  spent  at 
Ely,  Nev.,  as  manager  of  the  Ely  Light 
&  Power  Company.  Since  May,  1908,  he 
has    held    the    position    of    commercial 
agent  for  the   Utah   Light   &   Railway 
Company   and    of  sales   superintendent 
for   its   successor,   the    Utah   Power    & 
Light  Company.     Mr.  Mendenhall  was 
graduated     in     electrical     engineering 
from    the    Massachusetts    Institute    of 
Technology  in  1902  and  spent  the  next 
three    years    in    the   Stone    &    Webster 
organization. 

John  H.  Roemer,  who  resigned  as 
chairman  of  the  Wisconsin  Public  Utili- 
ties Commission  to  become  head  of  the 
law  firm  of  Cummins,  Roemer,  Milke- 
witch  &  McKenna,  Chicago,  which  has 
charge  of  the  legal  work  for  H.  M. 
Byllesby  &  Company,  was  born  in  Clar- 
ington,  Ohio,  April  26,  1866.  After  be- 
ing graduated  from  Marietta  College  in 
1887  with  the  degree  of  bachelor  of 
arts,  he  took  up  the  profession  of  teach- 
ing and  was  principal  of  Linsley  Insti- 
tute at  Wheeling,  W.  Va.,  for  two  years. 
Here  he  read  law  during  his  spare  time 
and  later  resigned  his  position  with  the 
intention  of  entering  Yale  to  pursue  the 


J.    H.   ROEMER 


study  of  law,  but  was  persuaded  by  the 
Board   of   Regents   to  become   head   of 
the  State  Normal  School  at  Fairmont, 
W.  Va.,  for  a  year.     Graduating  from 
the  Yale  Law  School  in  1892,  he  went 
West  and  located  in  Milwaukee,  where 
for  four  years  he  was  connected  with 
the  firm  of  Van  Dyke  &  Van  Dyke.     In 
May,  1899,  Mr.  Roemer  became  senior 
partner  in  the  firm  of  Roemer  &  Aarons 
of  Milwaukee,  a  partnership  that  con- 
tinued  until  his   appointment  as   Rail- 
road   Commissioner    of    Wisconsin    in 
1907.     Upon  the  resignation  of  Chair- 
man B.  H.  Meyer,  who  was  appointed 
by    President    Taft    to    the    Interstate 
Commerce     Commission,    Mr.    Roemer 
was  elected  chairman  of  the  Wisconsin 
commission,   and   at   the    expiration   of 
the   term   for  which   Mr.   Roemer  was 
appointed     Governor     McGovern    reap- 
pointed him  for  another  term  of  four 
years.     During  his  connection  with  the 
Railroad  Commission  of  Wisconsin  Mr. 
Roemer  prepared  several  important  ar- 
ticles on  state  regulation  of  public  utili- 
ties and  gave  a  course  of  lectures  on 
the  subject  at  the  University  of  Wis- 
consin.    He  has  also  rendered  valuable 
service  to  other  states  in  the  establish- 
ment of  utilities  commissions  similar  to 
that  existing  in  Wisconsin. 


Obituary 


W.  C.  Anderson,  vice-president  and 
manager  of  the  Canton  (Ohio)  Elec- 
tric Company,  died  at  Canton,  Dec.  22, 
following  an  operation.  Mr.  Anderson 
was  a  past-president  of  the  Ohio  Elec- 
tric Light  Association. 

Arthur  William  Wright,  professor  of 
experimental  physics  at  Yale  University 
from  1872  to  1906,  died  at  his  home  in 
New  Haven,  Conn.,  on  Dec."  19,  in  his 
eightieth  year.  He  was  graduated 
from  Yale  University  in  1859.  He  was 
professor  of  physics  and  chemistry  at 
Williams  College  from  1868  to  1872  and 
served  as  consulting  specialist  of  the 
United  States  Signal  Service  for  five 
years  up  to  1886.  He  was  said  to  have 
been  the  first  American  investigator  to 
obtain  definite  results  from  X-ray  ex- 
periments. From  1883  to  1906,  when 
he  retired  as  professor  emeritus,  he  was 
in  charge  of  the  Sloane  Physical  Labor- 
atory at  Yale,  which  was  built  from  his 
plans  and  under  his  supervision. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


FIG.  1 — ONE  OF  TWO  UNA-FLOW  ENGINES  IN  THE  QUITMAN    (GA.)    MUNICIPAL  LIGHTING  PLANT 

Una-Flow  Steam  Engines  for  Electric-Plant  Operation 


The  efficiency  of  the  una-flow  steam  engine  for  driv- 
ing electric  generators  under  a  wide  range  of  operating 
conditions  and  loads,  both  condensing  and  non-condens- 
ing, is  so  great  that  it  has  worked  its  way  into  general 
use  in  foreign  countries,  especially  in  Germany,  where 
it  is  being  employed  not  only  in  industrial  plants  for  a 
variety  of  purposes,  but  also  on  railways  to  operate 
locomotives. 

In  una-flow  engine  cylinders  internal  condensation  is 
practically  eliminated,  as  the  heads  are  kept  hot  by  the 
admission  of  steam  at  high  pressure  and  by  the  heat  of 
compression,  while  the  exhaust  ports  are  never  exposed 
to  the  hot  steam.  There  is,  therefore,  little  transfer 
of  heat  and  waste.  Steam  is  admitted  to  the  cylinder  of 
this  engine  by  double-beat  poppet  valves  at  each  end 


and  leaves  through  central  ports  shown  in  the  longitud- 
inal section  in  Fig.  2.  These  ports  open  directly  into  a 
central  exhaust  compartment  encircling  the  cylinder, 
from  which  direct  communication  is  made  with  the  ex- 
haust pipe  or  condenser  connection. 

In  the  accompanying  illustrations  are  shown  units 
of  the  una-flow  type,  the  design  of  which  has  been  based 
on  patents  of  Prof.  Johann  Stumpf  of  Berlin,  Germany. 
These  engines  were  made  by  the  Ames  Iron  Works, 
Oswego,  N.  Y.  The  engine  illustrated  in  Fig.  1  is  one 
of  two  units  installed  in  the  Quitman  (Ga.)  municipal 
lighting  plant,  each  of  which  is  directly  connected  to  a 
312-kva.  General  Electric  alternator.  Each  unit  is  20 
in.  by  22  in.  and  operates  at  200  r.p.m.  with  a  pressure 
of  165  lb.  per  square  inch.,  26-in.  vacuum  and  steam 


FIG.  2 — LONGITUDINAL  SECTION  OF  UNA-FLOW  ENGINE,  SHOWING  POPPET  VALVES  AT  ENDS  OF  CYLINDER 
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superheated  LOO  <i»'v..  Fear.  One  of  these  engines  In 
a  tfst  under  the  above  named  conditions  showed  a  steam 
consumption  of  L2.4  n>.  per  indicated  horsepower  per 
hour  ;it  one-quarter  load,  LI. 6  lb.  at  one  hair  load,  L1.2 
Ih.  at  three-quarters  load,  Ll.6  Lb.  at  full  load,  and  12.5 
11).  at  26  per  rent  overload. 


team    uperheated  from  50  deg,  Fahr.  to  90  <h'K-  Fahr., 

and    running   at    a   speed   of  2CA)   r.p.m.,   and   obtained   a 

steam  consumption  as  low  as    11.7   Lb.   per   indicated 
horsepower  per  hour.    The  engine  was  rated  at  i:to  hp. 

at    full   load,   and  the  highest  economy  was  obtained  at 
about    LOO   hp.     The  actual    friction   load  of  the  engine 


FIG.    3 — UNA-FLOW   ENGINE   OPERATING   250-KW.    GENERATOR   IN   PLANT  OF  WINDSOR    (VT.)    ELECTRIC  COMPANY 


The  engine  shown  in  Fig.  3  is  installed  in  the  plant 
of  the  Windsor  (Vt.)  Electric  Light  Company  and 
drives  a  250-kw.  Allis-Chalmers  generator.  The  unit  is 
18  in.  by  24  in.  and,  operating  under  a  pressure  of  140 
lb.  per  square  inch,  with  steam  superheated  108  deg. 
Fahr.  and  23  in.  vacuum,  showed  under  actual  tests  a 
steam  consumption  of  12.4  lb.  per  indicated  horsepower 
per  hour  at  one-eighth  load,  11.8  lb.  at  one-half  load, 
11.6  lb.  at  three-quarters  load,  and  12.6  lb.  at  full  load. 

Recently  the  Ames  Iron  Works  tested  a  125-kw.  16-in. 
by  17-in.  unit  operating  with  a  pressure  of  150  lb.  per 
square  inch,  vacuum  varying  from  22  in.  to  23.5   in., 


was  8.5  hp.,  as  shown  from  the  indicator  diagram  when 
operating  under  full  speed  and  pressure. 

Engines  designed  for  condensing  operation  are 
equipped  with  automatic  by-pass  valves  to  prevent  undue 
compression  in  the  cylinder  due  to  loss  of  vacuum.  Use 
is  made  of  a  Robb-Armstrong-Sweet  governor,  which  is 
carried  in  the  flywheel. 

In  view  of  the  fact  that  higher  pressures  make  a  pos- 
sible economy  in  small  engines,  the  design  of  the  una- 
flow  engine  seems  to  promise  interesting  results  in  cases 
where  working  pressure  up  to  600  lb.  per  square  inch 
can  be  used. 


Cigarette-Case-Type  Flashlamp 

A  flat-opening  vest-pocket  flashlamp 
of  cigarette-case  pattern  has  recently 
been  placed  on  the  market  by  the  An- 
glo-American Company,  717  New  Grant 
Street,    Pittsburgh,    Pa.      The    case    is 


battery  is  placed  in  the  case  is  obvi- 
ated, since  when  the  case  is  opened  the 
contacts  are  in  plain  view.  The  case  is 
being  made  in  two  sizes,  one  being  3.125 
in.  by  1.625  in.  by  0.875  in.  and  the 
other  3.75  in.  by  2.625  in.  by  1  in. 


sponding  with  the  numbers  of  the  cyl- 
inders. Terminals  or  contact  points  are 
arranged  within  the  detector  to  corre- 
spond with  the  various  openings.  Use 
is  made  of  an  indicator  hand  by  means 
of  which  the  driver  can  ascertain  in 
which   cylinder   trouble   has    developed. 


FLAT-OPENING    FLASHLAMP    CASE 

hinged  and  opens  flat  like  an  ordinary 
cigarette  case  and  is  provided  with 
rounded  corners  without  projections  so 
that  it  will  not  wear  out  the  pocket. 
With  the  flat-opening  type  of  case,  the 
manufacturer  points  out,  difficulty  in 
properly  adjusting  the  contact  when  the 


Electrically   Operated  Trouble 

Detector  for  Automobile 

Engines 

A  device  brought  out  by  the  Lazarus 
Manufacturing  Company,  746  Euclid 
Avenue,  Cleveland,  Ohio,  is  designed  to 
indicate  in  which  cylinder  of  a  multi- 
cylinder  automobile  engine  trouble  ex- 
ists. The  device  is  inclosed  in  a  nickel- 
plated  case  which  is  attached  to  the 
dash  of  the  car.  This  "trouble  detec- 
tor," as  it  is  called,  is  provided  with  a 
dial,  3  in.  in  diameter,  with  a  series  of 
window  openings  in  a  circle,  each  of 
which  is  consecutively  numbered  corre- 


AUTOMOBILE-ENGINE     TROUBLE     DETECTOR 


Wires  connect  the  trouble  detector  to 
each  cylinder.  The  interior  of  the  mech- 
anism is  embedded  in  an  insulating 
compound.  When  irregularities  develop 
in  the  engine,  a  center  button  is  pressed 
inward,  and  the  indicating  hand  desig- 
nates which  cylinder  is  affected. 
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Device  for  Washing  and 
Cooling  Air 

An  attachment  for  an  electric  fan 
for  cooling  and  washing  air  has  been 
developed  by  H.  R.  Windmiller,  338 
South  Fremont  Street,  Los  Angeles,  Cal. 
The  device  consists  of  a  metal  drum 
just  large  enough  in  circumference  to 
fit  over  the  guard  of  a  fan.  At  the 
lower  part  of  the  circle  is  a  water  tank 
which  requires  filling  not  oftener  than 
once  a  day.  Inside  the  drum  is  a  series 
of  blades,  similar  to  those  of  a  wind- 
mill, which  are  turned  by  the  breeze  of 
the    electric   fan,    and   as   they   revolve 


ELECTRIC-FAN     ATTACHMENT    FOR    WASH- 
ING  AND    COOLING    AIR 

the  tip  of  each  in  turn  enters  and 
leaves  the  water  tank.  The  blades  are 
of  wire  netting  which  holds  the  drops 
of  liquid  in  the  mesh,  so  that  a  consid- 
erable amount  of  water  is  undergoing 
evaporation  all  the  time  the  air  current 
passes  over  it. 


Light-Weight  Electric  Drill 

The  Standard  Electric  Tool  Company 
of  Cincinnati,  Ohio,  has  developed  and 
is  now  placing  on  the  market  what  it 
calls  its  midget  drill.  The  tool  is  made 
in  three  sizes.  The  3/16-in.  size  weighs 
6  lb.,  the  1/4-in.  size  weighs  7  lb.,  and 
the  5/16-in.  size  weighs  8  lb.  The  ar- 
mature runs  in  ball  bearings  which  are 
incased  in  grease  in  dust-proof  cham- 
bers,   and    the    chuck    spindle    is    fitted 


This  drill  is  designed  and  constructed 
on  the  unit  plan  and  consists  of  only 
five  parts.  All  electrical  wires,  connec- 
tions and  brush  holders  are  incased  in 
the  drill  frame.  Either  end  cap  may 
be  taken  off,  and  the  tool  can  be  easily 
dismembered  without  disturbing  any 
electrical  connection.  Although  the  tool 
is  light  in  weight,  the  manufacturer- 
states  that  its  design  and  construction 
are  sufficiently  rigid  to  enable  it  to 
stand  rigorous  continuous  service. 


Direct -Current  and  Alternat- 
ing-Current Hand  Starters 

A  line  of  direct-current  and  alter- 
r.ating-current  hand  starters  with  butt 
contacts  has  recently  been  developed  by 
the  Sundh  Electric  Company,  New 
York.    The  direct-current  starter  shown 


FIG.    1 — DIRECT-CURRENT    HAND    STARTER 

in  Fig.  1  is  of  the  multiple-switch  type 
with  no-voltage  release.  It  is  of  rugged 
construction  and  has  been  designed  to 
withstand  severe  service.  All  of  the 
lever  contacts  are  of  the  copper-to-cop- 
per butt-wiper  type  and  have  a  blow-out 
effect  on  the  current  when  breaking, 
thereby  decreasing  the  arcing  and  burn- 
ing of  contacts.  The  cutting  out  of 
each  step  of  resistance  is  accomplished 
by  moving  the  operating  handle  upward. 
This  handle  moves  a  cam  shaft,  the 
cams  being  so  set  that  the  contact  levers 
close  in  the  proper  order.  When  the 
last  contact  is  made  the  operating  lever, 
which     has    an     armature     pivoted     on 


SMALL    ELECTRIC    DRILL    WITH     PLUNGER- 
TYPE    SWITCH    IN    SIDE    HANDLE 

with  thrust  bearings.  The  motor  wind- 
ings are  impregnated  with  bakelite  and 
are  ventilated  by  means  of  fans.  A 
quick  make-and-break  switch  of  the 
plunger  type  is  inserted  in  the  side  han- 
dle of  the  drill,  placing  it  under  the 
operator's  control  at  all  times. 


FIG.    2 — HAND    STARTER    FOR    ALTERNAT- 
ING-CURRENT   MOTOR 

it,  is  held  by  the  no-voltage  magnet,  and 
when  low  voltage  occurs  the  operating 
lever  swings  downward,  assisted  by  the 
action  of  a  spring,  and  opens  all  con- 
tacts, reinserting  all  starting  resistance 
in  the  armature  circuit.  The  starter  is 
so  designed  that  it  is  impossible  to  close 


the  contact  levers  in  any  but  the  proper 
sequence.  By  a  special  interlock  it  is 
also  impossible  to  close  them  accident- 
ally. They  can  be  made  to  open  ox- 
close  only  by  moving  the  proper  oper- 
ating lever. 

In  Fig.  2  is  shown  an  alternating-cur- 
rent slip-ring-motor  hand  starter 
equipped  with  low-voltage  release 
device.  It  is  of  the  cam-operated,  butt- 
contact  type.  Both  the  primary  and 
rotor  circuits  are  operated  by  the  move- 
ment of  the  handle.  When  the  handle 
is  lifted  part  way  the  primary  circuit 
to  the  motor  is  closed  and  a  further 
movement  will  short-circuit  the  motor 
resistor.  When  all  resistance  is  cut 
out  of  the  rotor  the  handle  is  held  by 
the  low-voltage  release  magnet.  On 
failure  of  voltage  the  resistance  is  again 
inserted  in  the  rotor  circuit  and  the 
primary  circuit  is  opened. 


A  Flood  Lamp  for    Industrial 
Work 

The  American  Lighting  Company,  617 
West  Jackson  Boulevard,  has  developed 
and  is  marketing  a  flood  lamp  called 
the  "Sunlight  flood."  In  this  unit  a 
1000-watt  gas-filled  concentrated-fila- 
ment lamp  operating  tip  downward  is 
held  in  a  socket  which  can  be  adjusted 


FLOOD    LANTERN     WITH     1000-WATT    GAS- 
FILLED    LAMP 

to  center  the  filament  with  the  reflec- 
tor. The  reflector  is  also  made  adjust- 
able so  that  the  beam  can  be  expanded 
or  contracted  from  a  broad  beam  of 
flood-light  to  a  searchlight  beam.  In 
lamps  used  for  stationary  work  the  re- 
flectors are  of  glass,  but  in  outdoor  con- 
struction outfits  a  non-tarnishing  metal 
reflector  is  used  because  of  the  rough 
handling  given  such  lamps.  Both  the 
lamp  and  the  reflector  are  incased  in  a 
ventilated  steel  hood  equipped  with  a 
wire  glass  front.  The  entire  unit  is 
hung  on  a  universal  bracket  which  per- 
mits it  to  be  moved  to  right  or  left  or 
up  or  down.  The  lamp  is  being  used 
for  flood-lighting  building  exteriors, 
construction  work,  clock  towers,  streets, 
railroad  yards,  factory  assembling- 
rooms,  ice  fields,  bathing  beaches,  docks, 
levees,  playgrounds,  signs,  night  trap- 
shooting  events,  fair  grounds,  etc. 
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Re-magnetizing  Device 

\  device  for  magnetizing  permanent 
magnets,  consisting  of  a  powerful  elec 
tromagnel  mounted  on  a  wooden  base 
on  which  ia  a  switch  and  two  binding 
posts,  as  shown  in  the  accompanying 


ing     Company,     906      Howard     Avenue, 

North,  Seattle,  Wash.,  ami  the   Rialto 
Building,  San  Francisco,  Cal. 


DEVICE     POR 


RE-MAGNETIZING 

ON    MAGNETOS 


MAGNETS 


illustration,  has  been  developed  by  the 
St.  Louis  Electrical  Works,  Arlington 
and  Easton  Avenues,  St.  Louis,  Mo. 
The  device  may  be  operated  by  a  6-volt 
or  12-volt  storage  battery,  or  from  dry 
cells  if  desired.  Special  pole  pieces  may 
be  provided  for  charging  Ford  magne- 
tos without  removing  them  from  the 
cars.  The  device  weighs  8  lb.  and  meas- 
ures 7  in.  by  4.5  in.  by  5.25  in. 


Electric  Range  with  Two  Ovens 

The  electric  range  shown  herewith  is 
equipped  with  three  heating  elements 
on  its  top  and  with  two  ovens.  Each 
oven  is  itself  provided  with  two  heating 
elements,  and  each  element  has  three 
"heats,"  making  it  possible  to  obtain 
any  of  six  different  temperatures  in 
each  oven.  The  oven  walls  are  well  in- 
sulated, and  food  being  cooked  in  the 
oven  will  remain  at  practically  a  con- 
stant temperature,  it  is  claimed,  for  a 
considerable  length  of  time  after  the 
current   has    been    shut   off.      The   ele- 


ELECTRIC      RANGE      WITH      THREE      OPEN 
HEATING    ELEMENTS    AND    TWO    OVENS 

ments  employed  on  the  top  of  the  stove 
for  frying  and  boiling,  etc.,  may  be  of 
either  the  closed  or  open  type.  Equip- 
ment which  is  a  combination  of  the 
closed  and  open  type  is  also  being  made. 
The  range  is  being  placed  on  the  mar- 
ket by  the  A.  G.  Electric  &  Manufactur- 


Battery-Operated  Lantern  and 
House  Lamp 

Because  of  the  fact  that  the  case  of 
the  lantern  shown  in  Fig.  1  is  shaped 
like  a  mail  box  it  is  called  "Uncle  Sam's 
Mail  Box"  electric  lantern.  It  is  espe- 
cially well  adapted  for  use  when  doing 
chores  about  the  house,  garage  or  barn, 
and  may  be  hung  on  the  windshield  of 
an    automobile   or   the   dashboard    of   a 


FIG.    1 — ELECTRIC    "MAIL-BOX"    LANTERN 

buggy  as  a  headlamp  by  means  of  the 
handle  shown  in  the  illustration.  The 
lantern  is  provided  with  a  green  Patina 
finish  and  is  operated  by  a  three-cell 
dry  battery.  Lanterns  of  the  same  type 
are  also  provided  in  gunmetal  or  in 
nickel  finish. 

The  electric  house  lamp  or  "night 
light,"  as  it  is  called,  which  is  shown  in 
Fig.  2,  is  turned  on  by  lifting  up  the 
handle.  The  circuit  is  opened  automat- 
ically when  the  lamp  is  set  down.  In 
order  to  provide  a  permanent  light,  a 
screw  on  the  handle  may  be  turned. 
The  lamp  is  8.5  in.  high  and  is  of  nickel- 


fig.   2- 


-BATTERY-OPERATED    HOUSE    LAMP 
WITH    SIDE    HANDLE 


plated  brass  throughout.  It  is  equipped 
with  a  milk-glass  shade,  a  three-cell 
battery  and  a  tungsten  bulb. 

Both  lamp  and  lantern  are  being 
placed  on  the  market  by  the  Lincoln 
Electric  Works,  112  West  Adams 
Street,  Chicago,  111. 


Electric   Popcorn -Vending 
Machine 

A  machine  in  which  both  popcorn  and 
butter  are  heated  electrically  and  in 
which  the  corn  container  is  revolved  and 
the  heating  element  is  oscillated  by  an 
electric  motor  is  being  marketed  by  the 
Lektric  Sales  Company  of  Logansport, 
Ind.  The  electrical  equipment  of  the 
machine  is  controlled  by  three  switches. 
One  controls  the  lamps  which  serve  as 
attention  attractors  and  as  the  butter 
heaters.  Another  controls  the  flow  of 
energy  to  the  heating  element.  Still 
another  controls  the  operation  of  the 
motor,  but  the  motor  must  be  in  opera- 
tion before  the  heater  switch  can  be 
operated.  Stopping  the  motor  also 
stops  the  action  of  the  heater,  so  that 


CORN    POPPER    WITH    OSCILLATING    HEAT- 
ING  ELEMENT 

under  no  circumstances  is  the  operator 
in  danger  of  inadvertently  burning  a 
charge  of  corn. 

Contrary  to  usual  practice,  the  1800- 
watt  heating  element  in  this  machine  is 
not  stationary.  Through  a  cam  the 
1/40-hp.  Robbins  &  Myers  motor  drives 
the  heater  in  the  arc  of  part  of  a  circle 
so  that  its  heat  is  evenly  over  that  por- 
tion of  the  corn  container  on  which  the 
unpopped  grains  lie.  The  cabinet  com- 
plete stands  5.5  ft.  high  and  occupies  a 
2-ft.  by  2.5-ft.  floor  space.  The  ma- 
chine will  produce  sixty  3-ounce  bags  of 
popcorn  an  hour. 


Electric  Washer  of  Vacuum 
Type 

The  motor-driven  washer  shown  here- 
with is  provided  with  a  dasher  with 
four  spouts,  which  work  up  and  down. 
The  dasher  shaft  is  hollow  to  permit 
air  to  be  taken  in  at  the  top.  A  valve 
at  the  lower  end  of  the  dasher  shaft  is 
provided  for  taking  in  air  at  the  upward 
stroke;  the  valve  closes  on  the  down- 
ward stroke,  forcing  the  suds  and  hot 
water  through  the  clothes.  The  body  of 
the  machine  is  of  heavy  solid  sheet  cop- 
per, polished  on  the  outside  and  tinned 
inside.     The  wood   in   the  legs,  braces 
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and  moldings  is  hard  wood.  All  wood 
coming  in  contact  with  the  water  is  red 
cypress.  All  gears  are  cut  on  automatic 
gear-cutting  machines  and  are  covered. 
Use  is  made  of  a  web  flywheel  which 


ELECTRIC    WASHER   WITH    DASHER    WHICH 
WORKS    UP    AND    DOWN 

covers  all  gears  back  of  it.  A  lever  is 
employed  for  controlling  the  wringer  at 
the  right  hand  of  the  operator  and  may 
be  placed  either  in  the  forward  or  re- 
verse or  neutral  position.  A  release  de- 
vice is  also  provided  in  case  of  accident. 
The  wringer  is  driven  by  means  of  a 
high-grade  bicycle  chain.  A  faucet  is 
provided  at  the  bottom  of  the  tub  for 
draining  the  tub  without  tilting  the  ma- 
chine. The  motor  is  mounted  beneath 
the  tub  as  shown  in  the  accompanying 
illustration. 


Electric  Automobile  Lamp 
Reducing  Glare 

A  device  consisting  of  a  thin  alumi- 
num shield  which  fits  closely  around  the 
bulb  of  an  automobile  head-lamp  and  is 
held  in  place  by  means  of  springs  has 


AUTOMOBILE  HEADLAMP  EQUIPPED  WITH 
ALUMINUM  SHIELD  FOR  PREVENTING 
GLARE 

been  developed  by  the  Perrin  Manufac- 
turing Company,  Detroit,  Mich.,  for  re- 
ducing glare.  As  shown  in  the  accom- 
panying illustration,  the  device  fits 
around  the  lower  half  of  the  bulb  so 
that   the   light  is   concentrated   on   the 


upper  part  of  the  reflector  and  then  is 
deflected  downward  on  the  road  where 
it  is  desired.  The.  shield  cuts  off  the 
light  which  passes  downward  and  which 
would  be  otherwise  reflected  into  the 
eyes  of  drivers  of  other  vehicles,  caus- 
ing the  objectionable  head-lamp  glare. 


Portable  Violet-Ray  Outfit 

By  placing  a  condenser  of  high  ca- 
pacity in  a  special  circuit  with  dry  cells 
of  large  current  output,  the  Bleadon- 
Dunn  Company,  208  South  Fifth  Ave- 


Electric  Siren 


For  creating  general  alarms  in  small 
towns,  in  factories,  in  public  buildings, 
on  ranches  or  at  railway  crossings  the 
Federal    Sign    System    (Electric),    Chi- 


VIOLET-RAY   SET  OPERATED  BY  DRY  CELLS 

nue,  Chicago,  111.,  has  produced  a  "vio- 
let-ray" outfit  that  will  operate  suc- 
cessfully without  attachment  to  an  out- 
side source  of  energy.  The  machine, 
being  portable,  is  suitable  for  use  by 
physicians,  barbers  and  hairdressers. 
The  outfit  complete  weighs  only  15  lb. 


FIG. 


1 — MOTOR-DRIVEN 
SIREN 


EXTERIOR-TYPE 


cago,  has  brought  out  several  types  of 
motor-driven  sirens.  The  use  of  the 
siren  is  being  urged  by  the  manufac- 
turers to  supersede  bells  and  whistles 


FIG.       2 — MOTOR-DRIVEN       INDOOR-TYPE 
SINGLE-HEAD    SIREN 

on  the  ground  that  its  tone  is  unmis- 
takable. While  it  is  not  necessarily 
the  loudest  of  signals,  it  is  distinctive 
and    therefore    eliminates    the    danger 


mi  — 


Elevator  Motor 

In  order  to  adapt  its  alternating- 
current  motors  to  elevator  service,  so 
that  the  cars  may  be  stopped  and 
started  gradually,  as  is  the  case  with 
direct-current  machines,  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  has  brought 
out  a  motor  of  the  induction  type,  the 
rotor  of  which  is  provided  with  two 
windings,  so  that  two  speeds  can  be 
obtained.  For  low-speed  service  (250 
r.p.m.)  a  twenty-four-pole  winding  is 
utilized,  and  for  high-speed  work  (850 
r.p.m.)  an  eight-pole  winding  is  em- 
ployed. Use  is  made  of  a  five-point  con- 
troller with  "off,"  "low-speed"  and 
"high-speed"  forward  and  "low-speed" 
and  "high-speed"  reverse  positions.  A 
magnetic  switch  is  provided,  which 
gives  practically  the  same  effect  as  a 
dynamic  brake,  and  which  temporarily 
throws  the  motor  on  low  speed  when 
shutting  off  the  power  from  the  high- 
speed position.  The  motor  develops  a 
high  torque  at  low  speed  with  a  start- 
ing current  only  50  per  cent  above  the 


-DOUBLE-HEAD 

SIREN 


MOTOR-DRIVEN 


from  false  alarms  and  alarm  failures. 
The  illustrations  herewith  show  both 
the  indoor  and  outdoor  types  and  the 
large  double-headed  type.  From  the 
last-named  type  signals  are  clearly  au- 
dible within  a  two-mile  radius. 


ALTERNATING-CURRENT    ELEVATOR    MOTOR 

current  at  full  speed  with  full  load. 
The  machine  is  being  made  in  two  sizes, 
with  ratings  of  25  hp.  and  35  hp.,  re- 
spectively, at  full  speed.  It  is  designed 
to  operate  the  car  at  speeds  of  from 
450  ft.  to  500  ft.  a  minute. 
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NEWS  OF  THE  INDUSTRY 

Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 
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Increase  in  Price  of  Electrical  Apparatus 

Prices  of  generators,  motors,  rotaries,  transformers 
and  other  similar  electrical  equipment  are  beginning  to 
move  upward,  many  manufacturers  having  already  made 

an  advance  of  10  per  cent.  This,  from  all  indications, 
is  only  the  initial  step  in  greater  advances  to  come 
shortly,  due  to  increases  in  cost  of  material  and  labor. 
Those  well  in  formed  expect  a  rise  in  prices  of  about 
25  per  cent  before  many  months  have  passed. 

Steel  is  hard  to  get,  copper  has  been  steadily  increas- 
ing in  price,  and  labor  is  restive  in  spite  of  higher 
wages  and  shorter  working  hours.  Moreover,  there  is 
a  demand  for  better  deliveries  on  top  of  depleted  stocks, 
so  that  conditions  are  ripe  for  a  rising  market.  On  the 
other  hand,  manufacturers  claim  that  for  some  years 
now  the  profits  have  not  been  remunerative  but  have 
dwindled  away  almost  to  the  vanishing  point.  In  view 
of  the  present  high  prices  for  all  raw  materials  and  the 
difficulty  in  obtaining  them  even  at  these  prices,  and 
considering  also  the  demands  of  labor  for  better  wages 
and  fewer  working  hours  and  ever-threatening  labor 
strikes,  it  is  impossible,  it  is  stated,  to  continue  the  old 
prices  and  still  leave  a  profit. 

There  has  also  been  an  advance  in  wire  and  cable, 
which  has  been  caused  almost  entirely  by  the  increasing 
price  of  copper. 


Insuring  the  Employee 

As  the  first  of  each  year  approaches  corporations 
employing  large  numbers  of  wage-earners  make  plans 
for  the  more  efficient  working  of  their  help  through 
welfare  means.  One  of  the  commendable  means  of 
bettering  the  conditions  among  employees  is  that  of 
free  insurance  up  to  a  limited  amount.  Many  large 
manufacturing  and  industrial  companies  are  already 
working  along  these  lines  and  find  the  results  eminently 
satisfactory.  This  year  two  electrical  companies,  one 
a  manufacturing  company  and  the  other  a  central- 
station  company,  have  already  signified  their  intention 
of  making  provision  for  the  insurance  of  employees. 

The  officials  of  the  Robbins  &  Myers  Company  of 
Springfield,  Ohio,  have  notified  its  employees  that,  in 
appreciation  of  the  services  rendered  by  all  who  have 
been  connected  with  the  company  during  the  past  year, 
a  life-insurance  policy  has  been  taken  out  by  the  com- 
pany for  every  employee.  This  policy  is  paid  for  by 
the  company,  and  all  annual  premiums  will  also  be 
paid  by  the  company  as  long  as  the  employee  is  con- 
nected with  it.  The  amount  of  the  policy  increases 
with  the  length  of  time  served,  as  follows :~  One  year 
or  less,  $500;  one  year  and  under  two,  $600;  two  years 
and  under  three,  $700 ;  three  years  and  under  four, 
$800;  four  years  and  under  five,  $900;  five  years  and 
over,  $1,000.  As  soon  as  each  employee's  service  brings 
him  from  one  class  into  another,  his  insurance  is  in- 
creased automatically.  In  case  an  employee  leaves 
the  company  at  any  time,  the  policy  is  canceled. 

This  insurance  has  been  taken  out  with  the  Aetna 
Life  Insurance  Company  and  the  policy  took  effect 
Christmas  Day,  the  certificate  to  be  delivered  on  Jan.  1. 

A  holiday  gift  has  been  made  also  by  the  Nevada- 
California  Power  Company  in  the  form  of  a  life-insur- 


ance policy  upon  the  life  of  each  of  its  employees 

each  policy  being  for  the  sum  of  $1,000.  These  policies 
are  issued  by  the  Equitable  Life  Insurance  Society  of 
the  United  States,  and  the  premium  upon  each  policy 
will  be  paid  and  the  policies  kept  in  force  at  the  sole 
expense  of  the  power  company.  Coincident  with  the 
announcement  of  this  gift,  the  Nevada-California 
Power  Company  and  its  associate  companies  operating 
in  Nevada  and  California  have  established  a  plan  by 
which  their  employees  will  from  the  beginning  of  the 
new  year  maintain  a  hospital  or  sick  benefit  fund  for 
the  care  and  treatment  of  those  among  them  who 
from  time  to  time  shall  suffer  illness  or  personal  injury 
not  sustained  by  accident  arising  out  of  and  in  the 
course  of  their  employment.  This  means  that  the 
benefits  to  be  had  by  employees  from  the  use  of  this 
fund  are  entirely  separate  from  the  benefits  conferred 
by  the  Nevada  industrial  insurance  act  and  by  the 
workman's  insurance  and  safety  act  of  California. 
To  maintain  this  fund  a  nominal  monthly  contribu- 
tion is  made  by  each  employee,  depending  upon  the 
amount  of  monthly  salary  and  in  no  case  exceeding 
one  dollar,  and  this  contribution  entitles  him  to  receive 
medical  and  surgical  treatment,  with  hospital  care  if 
necessary,  including  medicines  in  case  of  sickness  or 
injury.  The  amount  in  each  case  is  limited  to  $250. 
The  creation  of  this  fund  is  for  the  sole  use  and  benefit 
of  the  employees,  and  the  custody  and  administration 
of  the  fund  will  be  entirely  separate  from  the  business 
of  the  company,  but  the  latter  will  co-operate  by  sup- 
plying its  facilities  and  the  services  of  its  officers  to 
look  after  the  general  details  of  administration. 


New  Chicago  Concern  Aims  to  Revolutionize 
Transformer  Manufacturing 

As  a  result  of  investigation  and  research  work  cov- 
ering a  period  of  seven  years  and  culminating  in  the 
construction  and  operation  of  a  1000-kw.,  2200/1,000,- 
000-volt  transformer  at  the  San  Francisco  Exposition, 
experience  has  been  gained  which,  according  to  C.  H. 
Thordarson,  will  revolutionize  the  design  and  construc- 
tion of  high-tension  transformers.  To  promote  this 
work  the  Thordarson  Transformer  Company,  Chicago, 
111.,  has  been  formed  and  some  small  33,000/220/110- 
volt  units  are  already  being  manufactured.  These 
small  units,  which  will  permit  transmission  companies 
to  serve  small  consumers  directly  from  their  lines,  are 
50  per  cent  lighter  and  at  the  same  time  are  much  less 
expensive  to  construct  than  the  standard  transformer 
types  of  to-day.  It  is  not  the  new  company's  intention, 
however,  to  confine  its  activities  to  making  small  units, 
for  the  San  Francisco  tests  have  shown  that  units  of 
high  rating  built  along  the  same  general  lines  may  be 
successfully  operated. 

The  new  units,  which  are  essentially  of  the  shell 
type,  contain  several  improvements.  All  windings  are 
circular  and  none  are  interlaced.  Consequently  only 
radial  stresses  are  produced  in  the  planes  of  both  the 
primary  and  secondary  turns.  The  core,  which  is  of 
the  common-yoke  type,  is  fitted  together  with  patented 
butt  joints.  At  the  joints  where  the  laminations  of 
the  yoke  ends  fit  against  those  of  the  center  core  and 
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exterior  magnetic  paths  V-shaped  grooves  and  tongues 
are  punched.  These  V-shaped  tongues  and  grooves  fit 
each  other  exactly  and  provide  just  twice  the  bearing 
surface  that  a  common  butt  joint  would  give. 

Next  to  the  core  the  low-tension  winding  is  placed. 
It  is  composed  of  coils  of  paper-insulated  copper  strips. 
The  coils  are  insulated  for  220  volts  and  are  connected 
in  multiple.  A  third  grounded  tap  from  these  coils  is 
brought  out  so  that  between  it  and  each  of  the  other 
two  wires  110  volts  is  available.  These  coils  are  flat 
layer-like  affairs  and  are  so  spaced  and  so  supported 
that  free  oil  space  is  available  about  each  of  them. 

Outside  this  low-tension  coil  a  cylindrical  sleeve  in- 
sulator is  placed,  and  the  primary  coils  are  placed  out- 
side the  insulating  cylinder.  Each  of  these  coils  is 
also  layer-like  and  is  placed  to  permit  free  oil  circula- 
tion about  it.  The  primary  coils  consist  of  bare  strip 
metal  some  of  which  is  only  1  mil  in  thickness.  Spe- 
cially prepared  paper  insulation  somewhat  wider  than 
the  metal  strip  is  used.  Automatic  machines  have 
been  developed  which  handle  this  delicate  metal  foil 
and  paper,  cutting  and  winding  it  at  rapid  rates. 


Electric  Taxicabs  for  New  York  City 

During  the  next  week  officials  of  the  Detroit  Taxicab 
&  Transfer  Company,  now  manufacturing  and  oper- 
ating electric  taxicabs  in  Detroit,  will  visit  the  East 
for  the  purpose  of  financing  a  new  company  to  operate 
electric  taxicabs  in  New  York  City.  August  Smith 
is  president  of  the  Detroit  company  and  I.  S.  Scrimger 
is  the  secretary-treasurer  and  general  manager. 


TYIE  OF  ELECTRIC  TAXICAB  TO  BE  OPERATED  IN   NEW  YORK  CITY 

One  of  the  Detroit  fleet  of  forty-seven  cars  has  been 
in  New  York  since  the  first  of  December  and  has  been 
tested  by  all  of  the  principal  hotels,  restaurants,  clubs 
and  other  large  users  of  taxicab  service.  The  results 
show  the  electric  taxicab  to  be  acceptable  to  the  New 
York  public  and  further  that  it  will  operate  success- 
fully under  the  conditions  of  New  York  traffic.  Ac- 
cording to  the  present  plans,  the  operation  of  the  New 
York  service  will  begin  sometime  in  July  with  a  fleet 
of  more  than  150  cars. 

The  new  company  to  be  formed  in  New  York  is  the 
first  step  toward  the  formation  of  similar  companies 
in  other  large  cities  in  the  United  States.  It  is  also 
expected  that  a  holding  company  will  be  formed  to 
control   the   separate   operating   companies. 

It  is  expected  that,  owing  to  the  high  price  of  gaso- 
line, which  is  now  well  above  20  cents  a  gallon  and  is 
expected  to  go  much  higher,  and  the  decreasing  price 
of  electric  energy,  electric  taxicabs  will  be  able  to  com- 
pete  more   than    successfully   with   gasoline   machines. 


Public  Service  Commission  News 

Ohio  Commission 

The  Alliance  Gas  &  Power  Company,  Alliance,  has 
appealed  an  ordinance  passed  by  the  City  Council  last 
August  to  the  Ohio  Public  Utilities  Commission  for 
adjustment.  The  ordinance  provides  for  a  service  rate 
of  6  cents  per  kilowatt-hour  for  light.  The  company 
claims  that  no  profit  can  be  made  at  this  rate  and  asks 
that  an  increase  be  permitted. 

Pennsylvania  Commission 

The  Pennsylvania  Public  Service  Commission  has 
refused  to  reopen  an  order  denying  a  charter  to  the 
South  Lebanon  Electric  Company,  thus  establishing  a 
precedent  for  public  service  corporations  in  the  State. 
The  commission,  according  to  the  order,  cannot  limit 
corporate  powers  as  suggested  by  the  attorneys  for  the 
company ;  neither  will  it  grant  charter  rights  where  the 
community  is  already  being  adequately  served  by  an 
existing  company. 

New  York  Commission 

Counsel  to  the  Public  Service  Commission  for  the 
First  District  has  submitted  an  opinion  in  regard  to 
the  effect  of  the  commission's  recent  order  directing 
electric  companies  to  install  a  master  meter  or  meters 
on  the  premises  of  one  customer  and  forbidding  the 
installation  of  more  than  one  meter  to  a  service  under 
each  contract.  At  the  time  this  order  was  made  the 
New  York  Edison  Company  had  contracts  with  several 
of  its  consumers  under  which  it  agreed  to  maintain 
more  than  one  meter  on  its  customers'  premises,  and 
some  of  these  contracts  have  several  years  to  run.  In 
accordance  with  the  general  principle  that  no  contract 
can  be  carried  into  effect  which,  although  legal  when 
made,  has  become  illegal  by  virtue  of  some  subsequent 
law,  counsel  holds  that  the  order  of  the  commission, 
when  it  becomes  effective,  will  abrogate  all  outstanding 
contracts  made  by  the  company  which  are  inconsistent 
with  the  provisions  of  the  order.  The  order  goes  into 
effect  Jan.   1,  1916. 

Idaho    Commission 

The  Public  Utilities  Commission  of  Idaho  has 
decided  to  rehear  the  application  of  the  Swan  Creek 
Electric  Company  for  a  certificate  of  public  convenience 
and  necessity  to  make  certain  extensions  of  its  system 
around  St.  Charles,  in  the  southeastern  part  of  the 
State,  which  will  bring  it  into  direct  competition  with 
the  Utah  Power  &  Light  Company.  In  granting  the 
application  for  a  rehearing  the  commission  says:  'A 
misapprehension  seems  to  have  arisen  in  regard  to  the 
grounds  upon  which  the  order  granting  said  certificate 
was  issued,  and  for  the  purpose  of  apprising  the  appli- 
cant and  the  intervenor  as  to  the  true  issues  in  this 
cause  in  further  proceedings  we  wish  to  state  that  the 
commission  did  not  find  in  said  opinion  that  the  service 
rendered  by  the  Utah  Power  &  Light  Company  was  un- 
satisfactory. On  the  contrary,  however,  the  evidence 
was  sufficient  to  satisfy  the  commission  that  the  Utah 
Power  &  Light  Company  was  rendering  good  service  to 
its  patrons  in  that  community.  The  only  vital  question 
in  issue  in  that  hearing,  and  the  ground  upon  which 
the  commission  ordered  the  certificate  granted,  was  that 
from  the  evidence  adduced  at  the  hearing  it  appeared 
that  the  Swan  Creek  Electric  Company  had  secured  its 
franchise  and  had  invested  its  money  in  good  faith 
prior  to  the  enactment  of  the  public  utilities  law,  and 
for  that  reason  the  commission  felt  that  the  investors 
in  the  Swan  Creek  company  should  be  protected  in  their 
investment." 
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Exposition  Scintillatoi  Projector! 
Purchased     for     Russisn      Irmy.    The 

banka  of  searchlamp  projectors  u  ed  to 
secure  the  "scintillator"  effects  at  the 
Panama  Pacific  International  Expos] 
tion,  San  Francisco,  have  been  pur« 
chased,  it  is  understood,  for  the  ■ 
the  Russian  army  in  its  operations  in 
the  European  war. 

\,  w  Lighi  Rate  Ordinance  at  Co- 
lumbus,  Ohio    On    Dec.   27    the    Cits 

Council    of    ColumbUS     passed    the     new 

ordinance,   providing   for  a   rate  of   6 

Cents  per  kilowatt   hour,  with  a  discount 

of  16%  per  cent.,  making  a  nei  rate  of 
6  cents,    it  is  anticipated  thai  the  Co 

lumbus    Railway.    Power  iV:    Lighl    Com 

pauy  will  refuse  to  accept  the  ordinance 

and    will    probably    appeal    to    the    State 

Public  I'tilitics  Commission.  Engineers 
employed  i>\  the  company  are  now 
making  an  appraisal  of  the  property, 
and  representatives  of  the  commission 
are  also  engaged  in  the  same  work. 

Youngstown  Electric  Signs  May  Have 
to  Pay  Additional  Tax. — An  ordinance 
is  before  the  City  Council  of  Youngs- 
town,  Ohio,  under  which  an  additional 
charge  will  be  made  for  all  electrical 
signs  erected  in  the  city  besides  that  now 
made  for  the  inspection  of  such  signs. 
Several  companies  interested  in  the 
electric-sign  business  have  complained 
of  the  proposed  double  charge,  but  the 
attitude  of  the  city  authorities  is  that 
each  department  is  entitled  to  its  fee 
for  supervision  and  inspection  and  that 
separate  charges  for  wiring  permits  and 
for  the  inspection  of  signs  are  therefore 
warranted. 

Hull  Municipal  Plant  to  Be  Aban- 
doned.— At  a  special  town  meeting  on 
Dec.  22  the  citizens  of  Hull,  Mass., 
voted  unanimously  to  abandon  the  ex- 
isting municipal  electric-lighting  plant 
and  to  purchase  electricity  from  a  pri- 
vate company.  The  Board  of  Select- 
men was  empowered  to  make  a  contract 
not  exceeding  ten  years'  life  with  a 
nearby  central  station,  probably  the 
Weymouth  Electric  Light  &  Power 
Company.  The  town  hopes  to  save 
$7,000  a  year  by  the  change  to  central- 
station  service.  It  is  expected  that  a 
reduction  in  rates  from  20  cents  to  17 
cents  per  kilowatt-hour  for  summer 
residents  will  result,  with  a  scaling 
down  of  prices  from  15  cents  to  14 
cents  per  kilowatt-hour  for  permanent 
inhabitants. 

Buffalo  General  Electric  Pays  Re- 
bates.— All  rebates  directed  by  the  Pub- 
lic Service  Commission  have  been  paid 
consumers  of  electric  light  and  power 
by  the  Buffalo  (N.  Y.)  General  Electric 
Company.  The  rebates  amounted  to 
$175,246.  All  refunds  of  $2  or  under 
were  credited  to  the  account  of  the  con- 
sumer and  were  deducted  from  the  De- 
cember bills.  If  the  refund  was  more 
than  $2,  a  check  was  sent  covering  the 
amount.  The  final  order  of  the  com- 
mission required  the  company  to  return 
to  its  consumers  in  discharge  and  can- 
cellation of  their  refund  certificates  the 
moneys  paid  to  it  in  reduction  of  its 
bills  for  motor  service  by  the  Cataract 
Power  &  Conduit  Company.  The  re- 
fund received  by  the  Buffalo  General 
Electric    Company    from    the    Cataract 
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company  enabled  the  former  company 
i"   refund   to   its  customers  69.51    per 

cent    of    the    amount    of    refund    certili 
CateS  issued. 

Nobel     Prizes     for     1914-1915.— The 
Nobel  prize  for  chemistry  for  mil  has 

been  awarded  to  Prof.  Theodore  \\ 
Richards  of  Harvard  University  in 
recognition  of  his  work  on  atomic 
weights.  The  prize  for  physics  for  the 
same  year  has  gone  to  Prof.  Max  von 
l.aue  of  Frankfort-on-the-Main  for  his 
study  of  the  diffraction  of  light  occur- 
ring in  crystals.  The  1915  prize  in 
physics,  which  was  incorrectly  noted  in 
these  columns  on  Nov.  18  as  having  been 
divided  between  Thomas  A.  Edison  and 
Nikola  Tesla,  has  been  divided  between 
Prof.  William  Henry  Bragg  of  Leeds 
and  his  son,  Prof.  W.  L.  Bragg  of 
Cambridge.  The  1915  prize  in  chem- 
istry, which  was  incorrectly  reported  to 
have  been  awarded  to  Prof.  Theodor 
Svedberg,  was  awarded  to  Dr.  Richard 
Willstatter  of  the  University  of  Berlin. 
Damage  to  Pole  Caused  by  Whittlers. 
— Idlers  who  have  nothing  to  do  find  it 
extremely  amusing  to  spend  hours 
whittling  poles.  While  an  occasional 
shave  or  two  would  not  have  any  no- 
ticeable effects,  the  continued  practice 
weakens  the  pole  in  a  short  time  and 
makes  it  very  likely  to  fall  in  any  heavy 
wind  or  sleet  storm.  Galvanized-tin 
coats  have  been  suggested  as  a  means 
to  prevent  such  unconscious  destruction 
of  property.  The  accompanying  illus- 
tration shows  the  damage  done  to  a 
pole  at  Newberry,  S.  C.  The  illustra- 
tion was  furnished  through  the  cour- 
tesy of  the  Southern  Telephone  News. 


POLE     GCUGED     BY     WHITTLERS     AT     NEW- 
BERRY,  S.   C. 


Work  Now  Started  on  (amy  Pork 
River      Plant.         The     Tennessee      Power 

Company  hai  begun  construction  of  the 

dam     near     Rock     Island,    Tenii.,    on     the 

( laney  Fori  Rh  er,  a1  which  point  I  be 
company  will  conatrucl  a  L0,000  hp.  hy- 
droelectric plant.  A  large  force  of  men 
will  be  put  at  work  on  the  fii  I  of  the 
year,  according  to  tatementl  made  in 
Nashville.  The  company  will  use  the 
power  from  this  plant   to  -upplenie.it   the 

|iower  from  the  plant  near  Cleveland, 

'I  'nil.,  on  t  lie  Ocoee  River. 

Copper     Production     in     the      United 

States.  The  production  of  copper  in  the 
United  States  has  increaj  ed  more  than 
twenty-five-fold  since  1880.  The  pro 
duction  in  191.*}  was  1,652,000,000  lb., 
valued  at  $255,500,000.  The  world's 
production  of  copper  is  approximately 
2,211,000,000  lb.,  of  which  the  United 
States  produces  60  per  cent,  Europe  18 
per  cent,  Canada  and  Mexico  8  per  cent, 
South  America  and  Cuba  7  per  cent, 
and  all  other  countries  12  per  cent.  In 
1913  the  United  States  consumed  about 
41  per  cent  of  the  world's  output  of  cop- 
per or  about  65  per  cent  of  her  produc- 
tion from  native  ores. 

Commission's  Right  to  Interfere  with 
Sale  of  Utility  Properties  May  Be  Ques- 
tioned.— Motions  have  been  filed  in  the 
United  States  District  Court  at  Cincin- 
nati, Ohio,  by  the  Middletown  Gas  & 
Electric  Company,  the  Franklin  Elec- 
tric Light  Company,  A.  H.  Walburg  and 
J.  A.  Aull  asking  for  the  dismissal  of 
the  suit  recently  filed  against  them  by 
Charles  A.  Monroe  of  Chicago  to  com- 
pel them  to  carry  out  a  contract  for  the 
sale  of  the  properties  at  Middletown 
and  Franklin  to  him.  They  allege  that 
the  facts  contained  in  Mr.  Monroe's  bill 
of  complaint  are  not  sufficient  to  war- 
rant a  decree.  In  his  bill  Mr.  Monroe 
alleged  that  the  defendants  refused  to 
carry  out  the  agreement  for  the  sale  of 
the  properties  after  the  Public  Service 
Commission  had  refused  to  approve  the 
deal.  The  right  of  the  commission  to 
interfere  with  the  purchase  and  sale  of 
public-utility  properties  may  be  ques- 
tioned in  this  case. 

Ohio  Commission  to  Modify  Ap- 
praisal Order. — It  is  expected  that  the 
Ohio  Public  Utilities  Commission  will 
shortly  issue  a  modification  of  its  or- 
ders that  all  utility  companies  make 
complete  appraisals  of  their  properties 
and  file  the  data  with  the  commission. 
This  can  be  done  under  an  amendment 
made  to  the  law  last  winter.  The  com- 
panies will  either  have  more  time  in 
which  to  do  the  work  or  complete  fig- 
ures will  be  required  only  where  the 
commission  is  asked  to  fix  rates  for 
service  or  approve  them.  A  conference 
on  this  subject  was  held  on  Dec.  21, 
and  it  was  attended  by  Attorney  Thom- 
as H.  Hoggsett,  representing  a  number 
cf  interurban  railways;  F.  C.  Dunbar, 
representing  the  telephone  companies; 
J.  C.  Martin,  representing  water-works 
companies,  and  Attorney  David  Gas- 
kell,  representing  electric  light  and 
power  companies.  They  argued  that 
making  appraisals  of  many  utilities  is 
a  needless  expense  and  that  the  ap- 
praisals would  be  of  no  benefit  to  the 
commission  or  the  companies. 
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Kansas  City  Rejuvenation. — Nine- 
teen new  members  were  taken  into  the 
Kansas  City  (Mo.)  Jovian  League  at 
the  Electrical  Prosperity  Week  re- 
juvenation. 

Detroit  Engineering  Society. — Alex 
Dow,  president  and  general  manager  of 
the  Detroit  Edison  Company,  addressed 
the  members  of  the  Detroit  Engineer- 
ing Society  on  Dec.  11.  His  subject 
was  "Electrical  Energy,  Wholesale  and 
Retail." 

Schenectady  Section,  A.  I.  E.  E.— The 
165th  meeting  of  the  Schenectady  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  at  Edison 
Club  Hall  on  Dec.  21,  1915.  Dr.  C.  P. 
Steinmetz  presented  a  paper  entitled 
"Electric  Conductors." 

Chicago  Electric  Club-Jovian  League. 

— The  annual  meeting  of  the  Chicago 
Electric  Club-Jovian  League  will  be 
held  at  the  Hotel  Sherman  on  Jan.  7. 
The  committee  in  charge  includes  G.  H. 
Porter,  chairman;  H.  E.  Niesz,  H.  R. 
Bone,  W.  R.  Pinckard,  W.  S.  Taussig 
and  P.  R.  Boole. 

Philadelphia  Jovian  League. — At  the 
regular  meeting  and  luncheon  of  the 
Philadelphia  Jovian  League  on  Dec.  23 
Theodore  Fregiere,  Mexican  Consul- 
General  at  Philadelphia,  spoke  on  "The 
Commerce  of  Mexico  After  the  War." 
Rev.  Lewis  Bowman  spoke  at  the  meet- 
ing on  Dec.  30,  on  "Modern  Inventions." 

Minnesota  Section,  A.  I.  E.  E. — The 

Minnesota  Section  of  the  American  In- 
stitute of  Electrical  Engineers  held  a 
meeting  on  Dec.  13  at  the  Heidelberg 
Cafe.  H.  C.  Kimbrough,  Western  man- 
ager of  the  American  District  Steam 
Company  of  Chicago,  read  a  paper  on 
"District  Steam  Heating  in  Conjunction 
with  Central-Station  Operation." 

Associated  Manufacturers  of  Elec- 
trical Supplies. — There  will  be  a  meet- 
ing of  the  board  of  governors  of  the 
Associated  Manufacturers  of  Electrical 
Supplies  on  Jan.  12,  at  the  Hotel  Bilt- 
more,  New  York,  at  8  p.  m.  At  the 
same  hotel  and  on  the  same  day,  at 
3  o'clock  in  the  afternoon,  there  will  be 
a  meeting  of  the  section  for  molded  or 
formed  insulations. 

New  England,  N.  E.  L.  A.,  Section 
Convention. — The  New  England  Section 
of  the  National  Electric  Light  Associa- 
tion will  hold  a  second  "question  box" 
convention  March  8  and  9,  1916,  at  the 
American  House,  Boston,  Mass.  An 
electrical  luncheon  will  be  held  at  the 
American  House  on  Jan.  6  to  stimulate 
co-operation  throughout  the  industry  in 
New  England.  The  headquarters  of 
the  section  are  at  149  Tremont  Street, 
Boston. 

Northern  White  Cedar  Association. — 

The  twentieth  annual  meeting  of  the 
Northern  White  Cedar  Association  will 
be  held  in  the  "Empire  Room"  of  the 
Hotel  Radisson,  at  Minneapolis,  Minn., 
on  Jan.  13  and  14,  1916.  As  has  been 
the  custom  in  years  past,  no  program 
other  than  the  usual  order  of  business 
has  been  arranged.  Among  the  topics 
to  receive  attention  will  be  the  matter 
of  publicity  for  Northern  White  Cedar 
products,  in  line  with  similar  action  by 
allied  lumber  interests. 


Associations 
and  Societies 

The  Directory  of  Electrical  Asso- 
ciations, which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page  71  of  this  number. 


Lynn  Section,  A.  I.  E.  E. — The  next 
meeting  of  the  Lynn  Section,  Amer- 
ican Institute  of  Electrical  Engineers, 
will  be  held  on  Jan.  5,  when  Dr.  John  A. 
Brashear,  president  of  the  American 
Society  of  Mechanical  Engineers,  will 
speak  on  "The  Telescope."  Besides  the 
annual  banquet,  there  will  be  four  more 
meetings  of  the  section  during  the 
present  season.  H.  H.  Barnes  of  New 
York  City  will  be  the  speaker  Feb.  2, 
W.  D'A.  Ryan  on  Feb.  16,  M.  Luck- 
iesh  on  March  1,  and  Prof.  Elihu  Thom- 
son at  the  final  meeting  on  March  15. 

Boston  Section,  Telephone  and  Tele- 
graph Society  of  New  England. — Ad- 
jutant-General Cole,  M.  V.  M.,  and  Cap- 
tain Chase,  chief  signal  officer,  M.  V. 
M.,  addressed  the  Boston  Section  of  the 
Telephone  and  Telegraph  Society  of  New 
England,  on  Dec.  28,  on  "Preparedness." 
The  speakers  explained  to  telephone 
and  telegraph  men  how  to  prepare 
themselves  to  render  the  nation  the 
most  efficient  military  service  in  the 
time  of  need.  It  is  proposed  to  meet 
once  a  week  and  be  instructed  by  mem- 
bers of  the  Massachusetts  Volunteer 
Militia  in  signal  corps  work. 

January  Conventions. — During  the 
month  of  January  conventions  of  in- 
terest to  electrical  men  will  be  held  as 
follows:  Continuation  of  Pan-American 
Scientific  Congress  at  Washington,  D. 
C,  Jan.  3-8;  secretary-general,  John 
Barrett,  Pan-American  Union,  Wash- 
ington, D.  C.  Electrical  Contractors' 
Association  of  Wisconsin,  annual  con- 
vention, Hotel  Wisconsin,  Milwaukee, 
Jan.  17-19;  secretary,  Albert  Peter- 
mann,  626  Lloyd  Street,  Milwaukee, 
Wis.  Western  Association  of  Electrical 
Inspectors,  eleventh  annual  meeting, 
Hotel  Sherman,  Chicago,  Jan.  25-27; 
secretary,  W.  S.  Boyd,  175  West  Jack- 
son Boulevard,  Chicago,  111. 

Society  of  Automobile  Engineers. — 
At  the  annual  meeting  of  the  Society 
of  Automobile  Engineers,  to  be  held  at 
the  Engineering  Societies  Building  on 
Jan.  5  and  6,  1916,  the  following  topics 
will  be  of  interest  to  the  electrical  pro- 
fession: Jan.  5  (morning  session),  re- 
port of  electrical  equipment  division  by 
A.  L.  Riker,  chairman,  and  report  of 
electric-vehicle  division  by  A.  J.  Slade, 
chairman;  Jan.  6  (morning  session), 
"Electric  Bulbs  for  Automobiles,"  by 
Henry  Schroeder;  (afternoon  session) 
"Battery  Versus  Magneto  Ignition,"  by 
Alexander  Churchward,  Frank  Conrad 
and  E.  Gassman,  and  "Electric  Lighting 
and  Starting,"  by  Joseph  Bijur. 

Electrical  Development  and  Jovian 
League  of  San  Francisco. — At  the  an- 
nual election  of  officers  on  Dec.  15  the 
following  were  chosen:  President, 
E.  M.  Cutting,  Edison  Storage  Battery 


Company;  vice-president,  C.  C.  Hillis, 
Electric  Appliance  Company;  secretary- 
treasurer,  J.  W.  Redpath,  secretary 
California  Association  Electric  Con- 
tractors and  Dealers.  The  members  of 
the  executive  committee  are:  R.  M. 
Alvord,  General  Electric  Company;  R. 
F.  Behan,  Western  Electric  &  Manu- 
facturing Company;  S.  Waldo  Coleman, 
general  manager  Coast  Counties  Gas  & 
Electric  Company,  and  S.  A.  Hamilton, 
Gas  &   Electric  Appliance  Company. 

Illinois  Manufacturers  and  Chicago 
Illuminating  Men  Meet. — Under  the 
auspices  of  the  safety  committee  of  the 
Illinois  Manufacturers'  Association  a 
program  dealing  entirely  with  factory 
illumination  was  presented  at  the  as- 
sociation's meeting  in  Chicago  on  Dec. 
15.  Those  who  spoke  were  J.  J.  Kirk, 
Commonwealth  Edison  Company;  G.  C. 
Keech,  Cooper  Hewitt  Company;  O.  L. 
Johnson,  Benjamin  Electric  Manufact- 
uring Company,  and  Ward  Harrison, 
National  Lamp  Works  of  the  General 
Electric  Company.  The  program  was 
prepared  under  the  direction  of  E.  W. 
Lloyd  of  the  Commonwealth  Edison 
Company  and  conducted  by  W.  C. 
Berry,  the  Commonwealth  Edison  Com- 
pany's claim  agent. 

Society  for  Electrical  Development. — 

A  number  of  changes  have  been  made 
in  the  staff  of  the  Society  for  Electrical 
Development.  George  B.  Muldaur,  who 
had  charge  of  the  field  co-operative 
work,  severed  his  connection  with  the 
society  Dec.  15.  H.  W.  Alexander,  who 
is  in  charge  of  the  editorial  and  adver- 
tising departments,  will  undertake  part 
of  the  work  formerly  done  by  Mr.  Mul- 
daur, assisted  by  G.  W.  Hill.  The  pub- 
licity work  of  the  society  has  been 
handled  by  J.  T.  Kelly,  who  will  remain 
with  the  society  and  will,  in  addition  to 
his  former  duties,  undertake  some  of 
the  work  formerly  handled  by  Mr. 
Alexander.  C.  H.  Griffith,  formerly 
with  the  McJunkin  Advertising  Agency 
in  Chicago,  has  been  engaged  to  pre- 
pare advertising  copy,  booklets,  etc.,  as 
successor  to  C.  Ridderhof.  The  Society 
for  Electrical  Development  is  continu- 
ing its  regular  work  and  has  under  con- 
sideration special  plans  for  1916. 

Joint  Meeting  at  Cleveland. — Charles 
F.  Brush,  of  arc-light  fame,  and  S.  E. 
Doane,  chief  engineer  of  the  National 
Electric  Lamp  Association,  were  the 
speakers  at  a  joint  meeting  of  the 
Cleveland  Engineering  Society,  the 
Cleveland  Section  of  the  American  In- 
stitute of  Electrical  Engineers,  the 
Electrical  League  of  Cleveland  and  the 
Cleveland  Advertising  Club  at  the  Hol- 
lenden  Hotel  on  the  evening  of  Dec.  20. 
Mr.  Doane  insisted  that  the  beauty  of 
streets  lies  in  unobstructed  curb  lines. 
The  joint  use  of  poles  by  public-service 
companies  would  enhance  the  beauty  of 
the  curb  line,  he  said,  and  he  suggested 
that  mail  and  fire-alarm  boxes  and  fire 
hydrants  be  set  flush  with  buildings  in 
order  to  relieve  the  curbs.  "Don't  clut- 
ter up  the  curb  line"  is  a  slogan  equal 
in  importance  to  "The  sixth  city,"  in 
Cleveland,  he  said.  Both  Mr.  Doane 
and  Mr.  Brush  spoke  on  the  various 
systems  of  street-lighting  and  ex- 
plained their  advantages. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
iiikI  Supplies     Notes  on  Industrial  Activities  and  Business  Method* 


Manufacturing  and  Industrial 

Revival  in  Demand  for  Generators 

"Enormous,"    "phenomenal,"    "record-breaking"    arc    the 

terms  in  which  the  present  business  in  generators  is  quali- 
fied by  some  manufacturers,  although  others  state  that  the 
business,  while  good,  is  not  extraordinary.  For  two  years 
the  demand  for  this  class  of  electrical  equipment  was 
almost  at  a  standstill.  The  reasons  are  not  hard  to  find. 
To  purchase  a  generator  means  the  outlay  of  a  large 
amount  of  additional  money  for  the  requisite  auxiliary 
equipment,  necessary  driving  apparatus  and  its  auxiliaries, 
and,  what  is  quite  frequently  the  case,  additional  sources  of 
primary  power.  Furthermore,  installation  costs  assume 
considerable  proportions,  especially  when  additional  building- 
is  required.  Therefore  to  purchase  a  generator  is  a  financial 
operation,  and  anything  during  the  past  two  years  which 
demanded  new  financing  and  which  was  not  absolutely 
necessary  was  put  to  one  side  to  await  a  better  market  for 
securities.  Since  the  market  for  bonds  with  good  security 
back  of  them  is  now  rising  and  has  the  best  of  prospects,  it 
has  become  safe  again  to  take  up  development  work  that  for 
the  past  two  years  has  been  stagnant.  This,  in  brief,  is  the 
existing  situation  back  of  the  present  market  for  genera- 
tors. 

The  demand,  however,  is  not  spread  over  the  entire  gen- 
erator trade.  As  a  matter  of  fact,  the  demand  is  particu- 
larly large  only  for  steam  turbo-generators.  There  is  still 
but  little  call  for  hydroelectric  equipment,  and,  moreover, 
it  is  felt  that  this  situation  will  remain  unchanged  until 
there  is  definite  legislation  in  regard  to  water-power  that 
will  attract  capital  in  this  direction.  Until  the  present  un- 
settled state  of  affairs  is  cleared  up  by  Congress  financiers 
will  hesitate,  it  is  believed,  to  put  their  capital  into  hydro- 
electric development. 

The  business  from  the  isolated-plant  field,  while  in- 
creasing, is  becoming  relatively  smaller  and  smaller  each 
year.  Central  stations  are  placing  on  their  lines  at  a 
greatly  increasing  rate  buildings  and  factories  that  for- 
merly had  plants  of  their  own.  One  manufacturer  said: 
"Where  formerly  we  would  have  installed  a  generator  we 
now  in  most  cases  install  a  transformer." 

A  further  significant  fact  that  was  pointed  out  is  the 
increasingly  larger  sizes  of  generators.  Generators  with  a 
rating  that  a  few  years  ago  would  have  been  termed  im- 
practicable, that  engineers  would  have  proved  conclusively 
could  not  be  used  efficiently  even  though  the  load  warranted 
it,  are  now  almost  in  common  use. 

Deliveries  are  delayed,  and  while  the  present  conditions 
exist  will  continue  to  be  delayed.  The  iron  and  steel  trade, 
besides  being  swamped  with  immediate  business,  is  booked 
ahead  to  capacity  for  many  months,  with  the  result  that 
it  now  takes  months  to  get  these  materials.  Copper  is  very 
difficult  to  obtain  for  anything  like  immediate  delivery. 
Other  raw  materials  are  also  delayed  in  delivery.  In  addi- 
tion, the  congested  condition  of  freight  service -is  causing 
delays  in  delivery  of  both  the  raw  materials  and  the  finished 
product.  Labor  scarcity  and  the  action  of  organized  labor 
are  of  such  a  serious  nature  as  to  be  causing  no  small  con- 
cern to  many  manufacturers.  These  circumstances,  in  addi- 
tion to  the  crowded  conditions  in  the  manufacturing  shops, 
are,  as  has  been  stated,  the  principal  causes  for  delayed 
deliveries. 

Increases  in  prices  of  raw  materials,  the  law  of  supply  and 
demand,  increased  cost  of  labor  and  production,  and  the 
demand  for  a  fairer  profit  commensurate  with  the  quality 
of  the  product,  are  also  responsible  for  the  increases  in 
prices  that  have  already  gone  into  effect  and  the  further 
increases  which  owing  to  conditions  in  the  industry  are 
bound  to  come  in  the  near  future.     Already  there  has  been 


an   advance  of  about    10  per  cent,  and   further  advances  are 
Id    be    expected. 

No  change  has  occurred  in  credits.  Collections  so  far  as 
they  relate  to  the  large  buyers  have  undergone  no  change, 
since  collections  from  this  source  have  always  been  good. 
From  the  small  buyers,  however,  collections  have  improved 
materially  and  are  now  excellent.  The  reason  for  this  is  to 
be  found  in  the  vastly  improved  condition  of  the  money 
market. 


Robbing  &  Myers  on  Twenty-two-Hour  Shift.— Beginning 
with  Jan.  3,  the  factory  of  the  Robbins  &  Myers  Company 
of  Springfield,  Ohio,  will  be  operated  on  a  twenty-two-hour 
shift. 

The  Crocker-Wheeler  Company,  Ampere,  N.  J.,  has  ap- 
pointed C.  A.  Gauss  publicity  manager.  Mr.  Gauss  was 
formerly  associate  editor  of  the  Electrical  Review  and  West- 
ern. Electrician  and  news  editor  of  the  Electrical  World. 

The  Champion  Carbon  Company. — Announcement  was 
made  recently  that  the  plant  of  the  Champion  Carbon 
Company  at  Loveland,  Ohio,  which  was  destroyed  by  fire 
about  six  months  ago,  will  be  rebuilt  and  that  the  company 
will  be  reorganized. 

Order  for  Crossing  Clamps. — The  Illinois  Traction  Com- 
pany has  recently  placed  a  repeat  order  with  Edwin  G. 
Hatch,  120  Broadway,  New  York,  for  a  number  of  overhead 
protective  crossing  clamps,  to  be  used  at  overhead  three- 
phase  line  crossings. 

The  Central  Station  Equipment  Company,  114  Liberty 
Street,  New  York,  has  been  engaged  by  the  Borough  Coun- 
cil of  Shippensburg,  Pa.,  to  revise  the  entire  lighting  system 
of  the  borough  and  to  make  recommendations  as  to  the 
proper  system  to  install. 

F.  W.  Ballard  &  Company.— F.  W.  Ballard,  light  and 
heat  commissioner,  will  open  an  office  on  the  eighth  floor 
of  the  Swetland  Building,  Cleveland,  Ohio,  on  Jan.  1,  as  an 
exp'ert  in  the  appraisal  of  utility  and  industrial  properties, 
as  well  as  consulting  engineering  work.  The  firm  which 
he  has  organized  will  be  known  as  F.  W.  Ballard  &  Company. 

The  Doehler  Die  Casting  Company  of  Brooklyn,  N.  Y., 
and  Toledo,  Ohio,  has  recently  placed  contracts  for  a  new 
factory  at  Toledo.  The  addition  will  include  70,000  sq.  ft. 
floor  space  and  will  consist  of  foundry,  machine  shop  and 
offices.  The  company  expects  to  have  the  buildings  in 
operation  May  1.  The  new  plant  will  enable  the  company 
to  give  better  service  to  its  Western  patrons  than  it  was 
possible  to  do  from  its  Brooklyn  establishment. 

The  Electric  Shop,  Inc.,  108  East  Fourth  Street,  St.  Paul, 
Minn.,  which  is  a  dealer  in  electrical  specialties  and  sup- 
plies, has  recently  been  formed.  Thomas  Hall,  who  is 
secretary  and  treasurer  of  the  Pioneer  Electric  Company, 
is  president,  R.  M.  Laird  of  the  R.  M.  Laird  Electric  Com- 
pany is  vice-president,  and  J.  E.  Bryan,  formerly  manager 
of  the  St.  Paul  branch  of  the  Sterling  Electric  Lamp  Di- 
vision, Warren,  Ohio,  is  secretary  and  treasurer. 

Tenney    Interests   Organize    Electrochemical   Company. — 

The  Boston  Electrolytic  Oxygen  Company  has  been  organ- 
ized by  the  C.  H.  Tenney  central-station  interests,  under 
Massachusetts  laws,  with  a  capital  of  $150,000  to  manu- 
facture and  sell  oxygen  and  hydrogen  gases.  The  plant  will 
be  established  at  Everett,  Mass.,  and  the  officers  of  the 
company  are:  President,,  Palmer  York;  vice-president, 
D.  E.  Manson;  treasurer,  E.  A.  Bradley;  assistant  treasurer, 
H.  A.  Gidney. 

The  Railway  &  Industrial  Engineering  Company,  manu- 
facturer    of     Burke     horn-gap     switching     and     protective 
apparatus  and  outdoor  substations,  has  moved  its  sales  office^ 
to  the  People's  Bank  Building,  Pittsburgh,  Pa.     L.  C.  Hart, 
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sales  manager  of  the  company,  has  arranged  at  the  new 
offices  an  exhibit  of  Burke  horn-gap  apparatus,  in  addition 
to  a  very  complete  file  of  blueprints,  photographs  and  data 
on  the  application  of  outdoor  equipment. 

Demand  for  1-Kw.  Turbo-Generators  Among  New  York 
Tugboat  Owners. — The  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  has  inaugurated 
quite  an  extensive  selling  campaign  to  dispose  of  its  1-kw. 
turbo-generators  to  tugboat  owners  in  the  vicinity  of  New 
York.  Circulars  descriptive  of  the  sets  have  been  sent  to 
the  various  owners,  while  actual  sales  of  the  sets  are  being 
made  by  the  dry-dock  people  who  act  as  middlemen.  The 
small  turbo-generators  are  becoming  quite  popular  on  the 
tugboats  and  are  used  exclusively  for  lighting. 

Holophane  Glass  Company  Resumes  Control  of  Its  Prod- 
uct.— The  arrangements  between  the  Holophane  Glass  Com- 
pany and  the  General  Electric  Company  under  which  the  lat- 
ter-named concern  has  had  the  exclusive  right  to  manufac- 
ture and  sell  "Holophane"  prismatic  glass  in  the  past  few 
years  terminated  Dec.  31,  and  the  Holophane  Glass  Company 
has  resumed  control  of  its  products.  The  latter-named  com- 
pany has  established  temporary  headquarters  at  340  Madison 
Avenue,  New  York,  and  Otis  A.  Mygatt  will  act  as  president 
and  C.  Franck  as  sales  manager.  The  company  is  working 
on  several  new  kinds  of  glassware  which  will  be  placed  on 
the  market  in  the  near  future. 

Information  Desired  Regarding  Effect  of  Vibration  of 
Structures. — Recognizing  the  fact  that  almost  everybody  is 
of  the  opinion  that  higher  speed,  better  work  and  greater 
human  efficiency  are  possible  in  a  stable  building  as  com- 
pared with  a  vibrating  structure,  but  that  exact  data 
proving  such  is  the  case  are  difficult  to  obtain,  the  Aber- 
thaw  Construction  Company  of  Boston,  Mass.,  is  under- 
taking an  exhaustive  investigation  in  the  effort  to  bring 
together  conclusive  evidence.  The  company  is  especially 
desirous  of  obtaining  suggestions  or  reports  of  experience 
regarding  the  matter  which  will  assist  in  the  collection  of 
facts  or  the  reaching  of  conclusions. 

Allis-Chalmers  Manufacturing  Company  Reimburses  Em- 
ployees for  Previous  Wage  Cut. — The  Allis-Chalmers  Manu- 
facturing Company,  Milwaukee,  Wis.,  recently  mailed  checks 
to  its  office  employees  whose  salaries  were  cut  a  year  ago 
owing  to  adverse  business  conditions.  About  1000  men  re- 
ceived checks  which  were  for  sums  equivalent  to  the  wages 
lost  as  a  result  of  the  cut.  In  a  letter  accompanying  each 
check  President  Otto  Falk  said:  "In  the  early  part  of  this 
year  business  conditions  with  our  company  were  so  unsatis- 
factory that  a  reduction  was  made  in  your  salary.  The 
improvement  has  been  such  that  it  has  been  decided  to  reim- 
burse this  reduction  to  our  present  employees." 

Prizes  Awarded  in  New  York  Ward  Special  Campaign. — 
The  two  cups  offered  by  Arthur  Williams  of  the  New  York 
Edison  Company  for  the  winners  of  the  Metropolitan  dis- 
trict "Ward  special"  campaign  were  presented  at  the  meet- 
ing of  the  New  York  Section  of  the  Electric  Vehicle  Asso- 
ciation of  America  on  Nov.  28  to  Edward  Friend,  winner 
in  the  New  York  Edison  central-station  salesmen's  group, 
and  to  the  New  York  team.  The  New  York  team  was  com- 
peting with  the  New  Jersey  team.  During  the  campaign, 
which  lasted  from  Oct.  1  to  Dec.  4,  there  were  sold  in  the 
metropolitan  district,  which  includes  Greater  New  York 
City  and  Newark,  from  twenty-five  to  thirty  "Ward  spe- 
cials." 

New  Lighting  System  for  Salt  Lake  City. — W.  D'A.  Ryan, 
chief  of  illumination  for  the  Panama-Pacific  International 
Exposition,  appeared  before  the  City  Commission  of  Salt 
Lake  City,  Dec.  17,  and  explained  to  the  members  of  the 
commission  details  for  the  special  lighting  system  on  Main 
Street  which  he  has  designed.  The  system  consists  of  special 
ornamental  posts,  which  will  fit  over  and  conceal  the  regular 
trolley  poles.  Each  post  will  carry  three  6.6-amp.  inverted 
luminous-arc  lamps.  The  standards  will  be  spaced  approxi- 
mately 100  ft.  apart  on  each  side  of  the  street  for  a  distance 
of  4000  ft.  The  commission,  after  the  conclusion  of  Mr. 
Ryan's  remarks,  approved  the  plans  as  submitted  and  in- 
structed the  recorder  to  prepare  an  advertisement  to  give 
notice  of  intention  to  make  the  improvement. 

Business  Good  for  Canadian  Firm. — According  to  Mr. 
Mainer,  president  of  the  Mainer  Electrical  Company,  Winni- 
peg, Can.,  one  of  the  largest  electrical  contracting  firms  in 


western  Canada,  electrical  utensils  and  fixtures  are  among 
the  necessities  that  have  held  their  own  this  year.  Mr. 
Mainer  also  stated  that  the  cash  business  done  over  the 
counter  has  been  just  as  good  as  in  any  year  before  the 
war,  and  that  the  past  three  months  have  been  considerably 
ahead  of  the  similar  period  in  previous  years.  The  country 
trade  has  been  especially  good,  Mr.  Mainer  declared,  while 
that  of  the  city  has  been  normal.  The  Christmas  business 
not  only  exceeds  that  of  last  year  but  is  as  good  as  in  1913. 
the  year  of  the  last  great  crop.  The  fact  that  this  year 
western  Canada  has  had  a  crop  placed  by  the  authorities 
at  almost  $500,000,000  has  stimulated  the  electrical  trade 
throughout  the  West. 

Danish  Concern  Seeking  Electrical  Supplies  in  This 
Country. — B.  Nordrup  and  H.  Hoffman,  representatives  of 
Aage  Havemann's  Eftf.,  Copenhagen,  Denmark,  dealer  and 
jobber  in  electrical  supplies,  have  recently  arrived  in  the 
United  States  and  are  in  the  market  for  various  types  of 
wiring  devices,  telephone  accessories,  annunciators,  etc. 
The  above-named  concern  is  sole  agent  in  Denmark  for  Mix 
&  Genest,  Berlin,  and  for  lamps  made  by  the  Siemens- 
Schuckert  Company.  Mr.  Nordrup,  who  is  manager  for  the 
company  mentioned  above,  has  established  temporary  head- 
quarters at  53  West  Forty-seventh  Street,  New  York.  Mr. 
Nordrup  states  that  his  company  is  prepared  to  give 
orders  for  low-priced  electrical  supplies  in  large  amounts 
for  Russian  establishments.  On  account  of  the  fact  that 
no  brass  or  copper  in  any  form  can  be  shipped  out  of 
Germany  in  large  amounts,  it  is  impossible,  Mr.  Nordrup 
says,  for  his  concern  to  get  the  electrical  supplies  containing 
parts  of  brass  or  copper  which  before  the  war  were  coming 
from  that  country. 

The  Electric  Steel  Company,  Chicago,  111.,  which  has  just 
been  formed,  will  operate  a  Snyder  Electric  furnace  and  will 
confine  itself  to  the  turning  out  of  small  castings,  especially 
of  alloy  steel.  The  officers  of  the  concern  are  Charles  Piez, 
president,  and  P.  L.  Coonley,  secretary  and  treasurer,  who 
are  respectively  president  and  vice-president  of  the  Link- 
Belt  Company,  at  whose  Thirty-ninth  Street  plant  in  Chi- 
cago they  have  been  in  charge  of  a  Zanzes  steel  converter 
for  a  number  of  years.  The  active  management  of  the  new 
company  will  be  in  the  hands  of  John  M.  Olmsted,  who  will 
act  as  vice-president  and  who  has  been  a  member  of  the 
sales  force  of  the  Link-Belt  Company.  The  board  of  direc- 
tors will  consist  of  Messrs.  Piez,  Coonley  and  Olmsted,  and 
W.  C.  Frye  and  C.  R.  Messinger  of  Milwaukee.  Mr.  Frye  is 
the  financial  head  of  the  Sivyer  Steel  Casting  Company,  the 
Federal  Malleable  Company  and  other  corporations  of  Mil- 
waukee, while  Mr.  Messinger  is  vice-president  and  in  active 
control  of  the  Sivyer  Steel  Casting  Company.  Although 
the  company  will  not  be  able  to  deliver  castings  before 
Feb.  15,  a  large  proportion  of  its  output  is  already  con- 
tracted for.  The  company  has  leased  the  plant  at  Thirty- 
first  Street  and  Wood  Street,  Chicago,  formerly  occupied  by 
the  Wildman  Boiler  Works.  Power  for  the  plant  will  be 
obtained  from  the  Commonwealth  Edison  Company. 


NEW  YORK  METAL  MARKET  PRICES 

, Dec.  21 ,,     , Dec.  2!> N 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid          Asked 

Copper                                 £        s       d  £         s        d 

London,  standard  spot 84       5       0  85       15       0 

Prime  Lake    20.12%  to  20.37%  21.75       to  22.00f 

Electrolvtic     20.12%  to  20.37%  21.75       to  22.00f 

Casting' 19.50       to  19.75  20.87  %  to  21.12  %  t 

Copper  wire  base 21.12%  to  21.37%t  --.75       to  23.25y 

Lead     5-40  5.40 

Nickel                      45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter. .  .               22.00f  22.00t 

Spelter,   spot    17.55       to  17.80  17.42%  to  17.67% 

Tin.    Straits    39.62  •,  f  39.12% 

Aluminum,  98  to  99  per  cent.   51.00      to  53.00  d3.00      to  55.00 

OLD  METALS 

Heavy  copper  and   wire 16.00      to  16.50f  17.00      to  17.50f 

Brass     heav\               U-00       to  11.25f  11.50       to  12.00f 

Brass'   li~ht'               9-00       to     9.25f  9.25       to     9.75f 

Lead.'hefvy  .  .  . 4.75      to    4.87%f  4.75      to    4.87%f 

Zinc,  scrap' H-00       to  12.00t  12.50       to  13.00f 

COPPER  EXPORTS 

Total  tons  to  Dec.   28 26,382 

tNominal. 
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Corporate  and  Financial 

Imeriean  (, .is  Company,  Philadelphia,  Pa. — An  issue  of 
$1,000,000  of  one  hundred  year  6  per  cent,  gold  bonds,  due 
Jan.  l.  2016,  has  been  sold  al  99.6  and  interest. 

Crawford  Counts  <i;ls  fi  Electric  Company,  Crestline. 
<>iiu». — The  Cleveland,  Southwestern  A  Columinis  Railway 
Company  haa  made  arrangements  to  purchase  the  property 
;ind  business  of  the  Crawford  County  Gas  &  Electric  Com 
pany,  and  joint  application  has  been  made  to  the  Ohio 
Public  Utilities  Commission  for  permission  to  close  negotis 
tions. 

Duquesne  Light  Company,  Pittsburgh,  Pa. —  A  plan  has 
been  announced  for  the  sale  of  preferred  stock  of  the  com- 
pany to  employees.  Each  employee  will  be  entitled  to  sub- 
scribe for  $100  of  7  per  cent,  cumulative  preferred  stock  for 
every  $100  of  bis  salary  for  1!)15.  Monthly  payments  of 
$1.26  per  share  are  to  be  made,  and  the  employee  subscrib- 
ing will  be  credited  with  dividends  at  7  per  cent  and  charged 
at  the  rate  of  5  per  cent  each  year  on  the  unpaid  balance 
of  his  subscription.  If  he  has  made  regular  payments  over 
a  period  of  five  years  he  will  receive  a  bonus  of  $5  for  each 
share  from  the  company  and  his  proportion  of  a  fund  that 
may  accumulate  from  the  aggregate  of  $5  per  share  On 
stock  that  has  been  canceled  before  termination  of  the 
arrangement. 

General  Gas  &  Electric  Company,  New  York,  N.  Y. — The 

directors  of  the  company  have  declared  a  regular  quarterly 
dividend  of  1.75  per  cent  on  the  cumulative  preferred  stock, 
payable  Jan.  3,  1916,  to  stock  of  record  Dec.  22.  They  have 
also  declared  an  accumulated  dividend  of  0.5  per  cent  on 
stock  outstanding  Sept.  30,  1914,  and  0.25  per  cent  on  stock 
outstanding  Sept.  30,  1915.  The  General  Gas  &  Electric 
Company  was  organized  in  July,  1912.  The  stock  was  a 
cumulative  6  per  cent  stock  until  July  1,  1915,  when  it  be- 
came a  cumulative  7  per  cent  stock.  The  dividends  just 
declared  pay  up  all  past  accumulations  and  place  the  stock 
on  a  regular  7  per  cent  basis.  The  company  reports  com- 
bined gross  earnings  of  its  subsidiaries  for  November  of 
$231,195,  an  increase  of  11.4  per  cent  over  1914,  and  for 
eleven  months  ended  Nov.  30  of  $2,178,564,  or  9.1  per  cent 
over  the  same  months  in  1914.  The  outlook  is  for  a  still 
greater  percentage  of  increase  during  1916,  as  there  are  a 
large  number  of  power  users  in  the  various  territories 
served  not  yet  supplied  by  electricity,  many  of  whom  are 
now  making  arrangements  for  electric  operation.  The  fol- 
lowing figures  show  the  proportion  of  gross  earnings  which 
was  derived  from  electric  light  and  power,  gas  and  electric 
railways  for  the  ten  months  ended  Oct.  31,  1915:  Electric 
light  and  power,  66.2  per  cent;  gas,  19.9  per  cent;  electric 
railways,  13.9  per  cent.  A  preliminary  forecast  of  1915 
results  (December  estimated),  made  by  the  managers,  W. 
S.  Barstow  &  Company,  shows  earnings  applicable  to  divi- 
dends on  cumulative  preferred  stock  of  the  company  to  be 
in  excess  of  one  and  a  half  times  dividend  requirements  for 
the  year.  The  managers  report  that  a  much  greater  per- 
centage of  earnings  has  been  spent  for  maintenance  than 
during  the  previous  year  and  that  the  properties  are  in 
excellent  physical  condition.  The  Sandusky  Gas  &  Electric 
Company,  one  of  the  subsidiaries,  has  recently  completed 
arrangements  for  the  sale  of  $750,000  bonds  to  refund  an 
issue  previously  outstanding  and  provide  for  construction 
expenditures  in  connection  with  the  new  street-lighting  sys- 
tem now  being  installed. 

Great  Shoshone  &  Twin  Falls  (Idaho)  Water  Power  Com- 
pany.— Van  W.  Hasbrouck,  special  master  of  the  United 
States  District  Court,  on  Jan.  8,  1916,  will  sell~all  of  the 
lands,  power  plants,  power  sites,  transmission  lines  and 
other  property  owned  by  the  Great  Shoshone  &  Twin  Falls 
Water  Power  Company.  This  sale  is  made  under  fore- 
closure and  receivership  proceedings,  and  it  is  understood 
will  be  followed  by  the  absorption  of  the  Great  Shoshone 
company  by  the  Electric  Investment  Company,  which  has 
taken  over  most  of  the  power  companies  in  southern  Idaho. 

Great  Western  Power  Company  of  California,  San  Fran- 
cisco, Cal. — An  issue  of  $4,500,000  of  ten-year  6  per  cent 
convertible  gold  debenture  bonds,  due  Nov.  1,  1925,  is  being 
offered  at  96.5  and  interest  to  yield  about  6.5  per  cent. 
These  debentures  are  convertible  from  Nov.  1,  1917,  to 
Nov.  1,  1920,  at  par  and  accrued  interest  into  7  per  cent 


preferred  stock  of  the  company  al  $96  pei  hare  and  accrued 
dividends.  Of  the  preferred  stock  Into  which  these  de- 
benturei  are  convertible  there  Is  al  present  none  outstand- 
ing, and  with  the  exception  of  thai  amounl  which  li  re  erved 
again  t  conversion,  none  may  be  Issued  without  the  approval 
of  the  California  commission  and  unless  the  surplus  after 

Axed   charges   is   at,  least  twice   the    preferred     tock    dividend 

requirements.     The  earnings  of  the  system  for  the  twelve 

months   ended    Sept.    30,    L916,   were   as    follows: 

I  8  I  E  I  0  I  t 

OroBB  earnings 12,830,821         ?:i,f;x4,042 

Operating  expenses  and  taxes 833,995  950,790 


Net  earnings $1,996,826         $1,733,252 

Other   Income,   Including   Interest   charged 

to  capital 195,329  230,282 


Total   Income $2,192,155         $1,963,534 

Bond    Interest    and   dividends  on   guaran- 
teed stock    1,882,450  


Surplus  aftei   bond  interest $n.. 

Interest  on  debentures 270,000 


Final  surplus $589,705  

Mountain  Light  &  Water  Company,  California. — The  Cali- 
fornia Railroad  Commission  has  authorized  the  Brookdale 
Land  Company  to  sell  its  electric  light  and  water  plant  to 
the  Mountain  Light  &  Water  Company,  Santa  Cruz  County. 
The  purchaser  is  authorized  to  issue  $23,500  bonds  and 
$25,000   stock. 

Official  Statement  of  Rules  for  British  Mobilization  of 
American  Securities. — The  official  statement  issued  for  the 
committee  of  the  London  Stock  Exchange  in  regard  to  the 
sale  of  securities  of  the  United  States  owned  by  British 
subjects  is  in  full  as  follows:  "The  Lords  Commissioners 
of  His  Majesty's  Treasury  have  agreed  that  the  committee 
for  general  purposes  should  have  power  to  allow  transac- 
tions for  sale  in  North  America  of  securities  which  have 
been  in  physical  possession  in  allied  or  neutral  countries 
since  the  outbreak  of  war,  subject  to  the  committee  being 
satisfied  in  each  case  that  the  sale  is  an  agency  transac- 
tion between  the  allied  or  neutral  country  and  North  Amer- 
ica, that  it  is  to  be  carried  out  through  a  member  of  the 
stock  exchange,  and  subject  to  satisfactory  assurances  being 
obtained  that  the  selling  order  is  not  on  behalf  of  or  for  the 
benefit  of  the  enemy  either  directly  or  indirectly.  Their 
lordships  have  further  approved  the  proposal  that  in  such 
cases  the  usual  green  form  should  not  be  attached  to  the 
bond  or  certificate,  but  that  in  each  case  the  committee 
should  be  informed  of  the  name  of  the  member  through 
whom  the  sale  had  been  transacted  and  that  special  permis- 
sion should  be  given  to  each  of  the  members  concerned  to 
complete  the  transaction  without  the  green  form.  Brokers 
wishing  to  avail  themselves  of  this  provision  should  apply 
by  letter  to  the  sub-committee  for  the  administration  of 
Temporary  Regulation  No.  10  at  the  share  and  loan  depart- 
ment, 26  Austin  Friars.  They  will  be  required  to  satisfy 
the  sub-committee  that  the  sale  is  an  agency  transaction 
between  the  allied  or  neutral  country  and  North  America, 
that  it  is  to  be  carried  out  through  a  member  of  the  stock 
exchange,  and  that  the  selling  order  is  not  on  behalf  of  or 
for  the  benefit  of  the  enemy  either  directly  or  indirectly. 
If  the  sale  is  authorized  by  the  sub-committee,  the  broker 
will  forward  the  name  of  the  member  through  whom  the 
sale  has  been  transacted  to  the  secretary  to  the  committee 
for  general  purposes,  who  will  issue  the  necessary  permit  for 
the  completion  of  the  transaction  without  the  green  form." 

Utah  Power  &  Light  Company,  Salt  Lake  City,  Utah. — 

The  Electric  Bond  &  Share  Company  is  offering  an  allot- 
ment of  the  7  per  cent  cumulative  preferred  stock  of  the 
Utah  Power  &  Light  Company  to  intermountain  investors 
through  Salt  Lake  City  bankers.  The  outstanding  shares 
of  this  stock,  amounting  to  $3,000,000,  were  recently  pur- 
chased by  the  Electric  Bond  &  Share  Company  from  the 
Utah  Securities  Corporation.  This  is  the  first  time,  it  is 
stated,  that  any  of  the  securities  of  the  Utah  Power  & 
Light  Company  except  bonds  have  been  offered  locally  to 
the  company's  patrons. 

Wagner  Electric  Manufacturing  Company,  St.  Louis,  Mo. 
— Announcement  has  been  made  of  an  extra  cash  dividend 
of  2  per  cent  in  addition  to  the  regular  quarterly  dividend 
of  2  per  cent  and  a  stock  dividend  of  10  per  cent  to  be  paid  < 
to  stockholders  on  Jan.  1. 


January  1,  1916 
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New  Utility  and  Industrial  Companies 

The  Union  Light  &  Power  Company  of  Augusta,  Me.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  Ernest 
L.  McLean,  Frank  E.  Southard  and  others. 

The  Detroit  Safety  Signal  Company  of  Detroit,  Mich., 
has  been  incorporated  with  a  capital  stock  of  $12,000  by 
H.  C.  Dolan,  Malcolm  J.  McLeod,  Clement  Althoff  and 
Laura  C.  Moore. 

The  Disco  Electric  Starter  Company  of  Detroit,  Mich., 
has  filed  articles  of  incorporation  with  a  capital  stock  of 
$250,000.  The  incorporators  are  S.  Meyer,  Sydney  W. 
Elston  and  Howard  Streeter. 

The  Southern  Wisconsin  Electric  Company  of  Lake  Gen- 
eva, Wis.,  has  been  incorporated  with  a  capital  stock  of 
$100,000.  The  incorporators  are  John  B.  Sanborn,  Chaun- 
cey  E.  Blake  and  J.  P.  Alberg  of  Lake  Geneva. 

The  Woodruff  Electric  Light  &  Power  Company  of  Bis- 
marck, N.  D.,  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $25,000.  The  incorporators  are  W.  G.  and 
E.  E.  Woodruff  and  G.  F.  Dullam  of  Bismarck. 

The  Richmond  Electric  Company  of  Richmond,  111.,  has 
been  incorporated  with  a  capital  stock  of  $1,000  to  generate 
and  distribute  electricity  in  Richmond.  The  incorporators 
are  Leslie  Latimer,  M.  Murphy  and  P.  L.  Miller. 

Brown  &  Ross,  Inc.,  of  Springfield,  Mass.,  have  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000  for 
the  purpose  of  manufacturing  electrical  apparatus.  The 
incorporators  are  George  B.  Brown,  Alexander  N.  Ross  and 
Laura  N.  Brown. 

The  Alamo  Light  Plant  Company  of  Omaha,  Neb.,  has 
been  incorporated  by  Bert  Le  Bron,  F.  L.  Tubbs  of  Omaha 
and  George  E.  Tubbs  of  Hillsdale,  Mich.  The  company  is 
capitalized  at  $100,000  and  intends  to  manufacture  and  sell 
electric-lighting  plants  for  farms. 

The  Electric  Stethoscope  Company  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $250,000  to 
manufacture  stethoscopes,  detectors,  surgical  instruments, 
etc.  The  incorporators  are  S.  B.  Wellington,  J.  C.  Gordon 
and  E.  R.  Dodge,  154  Nassau  Street,  New  York,  N.  Y. 

The  Tamms  Ice,  Light  &  Fuel  Company  of  Tamms,  111., 
has  been  incorporated  by  E.  J.  Hodges,  Sr.,  E.  J.  Hodges, 
Jr.,  and  Mildred  Hodges.  The  company  is  capitalized  at 
$2,500  and  intends  to  generate  and  distribute  electricity  in 
Tamms  and  to  manufacture  and  supply  ice  for  the  general 
public. 

The  Simplex  Magnet  Company  of  Millbrook,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  Charles 
Messerschmidt  and  Leo  L.  Lowry,  317  West  Ninety-third 
Street,  New  York,  N.  Y.  The  company  intends  to  manu- 
facture and  deal  in  magnetos,  internal-combustion  auto 
parts,  etc. 

The  Red  Top  Electric  Company  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of 
$500,000  for  the  purpose  of  manufacturing  electric  toasters, 
stoves,  heaters  and  other  appliances.  The  incorporators  are 
H.  J.  Lucke,  I.  E.  A.  Konigsberg  and  S.  H.  Dader,  2  Rector 
Street,  New  York,  N.  Y. 

The  Elevator  Efficiency  Appliance  Company  of  Albany, 
'N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
by  Charles  O.  Mark  and  Samuel  Bruckheimer,  1058  Madison 
Avenue,  Albany,  N.  Y.  The  company  purposes  to  manu- 
facture engines,  dynamos,  doors,  hangers,  structural  iron, 
steel,  etc. 

The  Pocock  Safety  Lamp  Company  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  under  the  laws  of  the 
State  of  Delaware  with  a  capital  stock  of  $500,000  for  the 
purpose  of  manufacturing  and  dealing  in  electric  safety 
lamps,  etc.  The  incorporators  are  Herbert  E.  Latter,  Nor- 
man P.  Coffin  and  Clement  N.  Egner,  all  of  Wilmington,  Del. 

The  Pouvailsmith  Corporation  of  Poughkeepsie,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of 
$2,500,000.  The  company  will  manufacture  appliances  for 
autos,  steering  wheels,  autos,  electric  and  other  motors,  etc. 
The  incorporators  are  G.  E.  Smith,  18  Hooker  Avenue;  J.  W. 
Poucher,  339  Mill  Street,  and  E.  C.  Vail,  8  South  Hamilton 
Street,  Poughkeepsie,  N.  Y. 


Trade  Publications 

Electric  Washer. — The  Vacuum  Washer  Company,  Ripon, 
Wis.,  is  sending  out  an  illustrated  folder  on  its  vacuum-type 
washing  machine. 

Suspension  Insulators. — The  R.  Thomas  &  Sons  Company, 
East  Liverpool,  Ohio,  is  sending  out  a  folder  descriptive  of 
its  No.  1141  suspension  insulator. 

Vulcanizers. — The  Lazarus  Manufacturing  Company,  746 
Euclid  Avenue,  Cleveland,  Ohio,  has  prepared  an  illustrated 
folder  on  its  electric  vulcanizers. 

Portable  Vacuum  Cleaners. — The  Regina  Company,  47 
West  Thirty-fourth  Street,  New  York,  is  sending  out  several 
illustrated  folders  on  its  portable  vacuum  cleaners. 

Splicing  Links  and  Insulators. — Thomas  M.  Harrigan, 
Woodstock,  Vt.,  is  sending  out  a  loose-leaf  calendar  which 
contains  information  on  splicing  links  and  insulators. 

Boiler  Compound. — The  Standard  Chemical  Company, 
Kalamazoo,  Mich.,  has  issued  a  booklet  descriptive  of  its. 
"Protecto,"  a  substance  for  removing  scale  from  boilers. 

Tandem  Boxes  for  Exposed  Work. — The  Fancleve  Spe- 
cialty Company,  Jamaica  Plain,  Mass.,  is  sending  out  a  leaf- 
let descriptive  of  its  new  tandem  boxes  for  exposed  work. 

Ornamental  Lighting  Fixtures. — Shapiro  &  Aronson,  20 
Warren  Street,  New  York,  have  issued  an  attractive  booklet 
which  lists  a  number  of  different  types  of  ornamental  light- 
ing fixtures. 

Steel-Inclosed  Switches. — The  Detroit  Fuse  &  Manufac- 
ihg  Company,  Detroit,  Mich.,  is  sending  out  illustrated 
folders  on  its  "Square  D"  steel-inclosed  switches  for  indus- 
trial safety. 

Cross-Over  Protecting  Clamps. — Hickey  &  Schneider,  61 
Broadway,  New  York,  are  sending  out  an  illustrated  loose- 
leaf  catalog  on  cross-over  protecting  clamps,  splicing  sleeves 
and  transmission-line  clamps. 

Oil  Engines. — The  De  La  Vergne  Machine  Company,  1186 
East  138th  Street,  New  York,  has  prepared  an  attractively 
illustrated  large-sized  calendar  which  shows  several  types 
and  actual  installations  of  its  oil  engines. 

Motor-Driven  Sirens. — The  Federal  Sign  System  (Elec- 
tric), Lake  and  Desplaines  Streets,  Chicago,  111.,  is  sending 
out  descriptive  leaflets  on  its  direct-current  and  alternating- 
current  sirens  for  outdoor  and  indoor  service. 

Demand  Indicators. — The  Fort  Wayne  Electric  Works  of 
the  General  Electric  Company,  Fort  Wayne,  Ind.,  is  sending 
out  Bulletin  No.  46,102,  on  Type  H  demand  indicators,  and 
Bulletin  No.  46,103,  on  Type  M-2  demand  indicators. 

Canteen-Shaped  Sign.— The  Solar  Electric  Company,  154 
West  Lake  Street,  Chicago,  111.,  is  sending  out  a  number  of 
illustrated  bulletins  containing  information  on  and  illus- 
trations of  its  various  types  of  canteen-shaped  electrically 
illuminated  signs. 

High-Tension  Equipment. — The  Delta-Star  Electric  Com- 
pany, Chicago,  111.,  is  distributing  Descriptive  Leaflet  No. 
910,  which  shows  special  high-tension  disconnecting  switches, 
"Unit-Type"  indoor  equipment,  suspension-type  disconnect- 
ing switches  and  surge  arresters. 

Electric  Power  Development. — "Notes  on  Electric  Power 
Development"  is  the  title  of  a  paper  presented  at  the  meeting 
of  the  Railway  Club  of  Pittsburgh  by  E.  M.  Herr,  reprints 
of  which  are  being  sent  out  by  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pittsburgh,  Pa. 

Electric  Pressure  and  Suction  Blowers  for  Organs  and 
Mechanical  Orchestras. — The  Kinetic  Engineering  Company, 
Philadelphia,  Pa.,  has  issued  several  illustrated  catalogs 
on  its  electrically  operated  blowers  for  organs  and  combi- 
nation suction  and  pressure  blowers  for  mechanical 
orchestras. 

Poles  and  Cross-Arms. — The  Southern  Exchange  Com- 
pany, 97  Warren  Street,  New  York,  has  issued  an  attractive 
and  interesting  booklet  which  contains  information  on  the 
felling  of  trees  used  for  lighting  poles  and  considerable  data 
on  poles  of  Southern  white  cedar,  long-leaf  yellow  pine, 
cypress  and  chestnut,  and  on  cross-arms  of  long-leaf  Georgia 
pine. 
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Middle  Atlantic 

CAN  \.i'  >HARIE,  N.  Y.  The  Public 
Service  Commission  has  authorized  the 
Alontgomerj  County  El.  Lt.  .x-  Pwr.  Co., 
Canajoharie,  to  extend  its  transmission 
lines  Into  the  towns  of  Sharon  and  Cherrj 
Vallej  and  the  village  of  Cherry  Valley. 
The  companj  is  also  authorized  to  issue 
(15,000  in  capita]  stock,  the  proceeds  to  be 
used  for  new  extensions  as  follows : 
Transmission  lint-  from  Sharon  Springs  to 
Cherrj  Valley,  6%  miles.  (6,000;  substa- 
tion in  Cherry  Valley,  $2,439,  and  the  dis- 
tribution system,  $4,372;  installation  of 
street-lighting  system,  consisting  of  44 
lamps,    $315. 

HORNELL,  N.  Y. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  Washington,  1).  (.'., 
until  Jan.  19,  1916,  lor  construction  com- 
plete, including  mechanical  equipment  and 
approaches,  of  the  United  States  post  of- 
fice at  Hornell,  x.   Y. 

SANBORN,  X.  Y. — The  Sanborn-Pekin 
Pwr.  Co.,  recently  incorporated  with  a 
capital  stock  of  $10,000,  proposes  to  supplj 
electricity  for  lamps  and  motors  in  towns 
and  villages  in  Niagara  County,  including 
Sanborn,  Lewiston,  Pekln,  Cambria,  North 
Ridge,  Wilson,  Bergholtz  and  Wheattield. 
The  directors  are  Henry  B.  Treichler,  Jr., 
.1.  B.  Hudson,  H.  L.  Hudson,  A.  W. 
Schoelles,  F.  R.  Stover,  (J.  H.  Stover  and 
Ralph   B.  Casselman. 

WEST  POINT,  X.  Y. — Bids  will  be  re- 
ceived at  the  office  of  the  quartermaster, 
West  Point,  until  Jan.  _'4,  for  two  water- 
tube  boilers  and  stokers.  Further  informa- 
tion on  application. 

ALLENTOWN,  PA.— The  Traylor  Engi- 
neering- iX-  Manufacturing  Co.  is  con- 
templating the  erection  of  new  buildings, 
including  a  large  machine  shop  and  a  four- 
story  warehouse,  involving  an  expenditure 
Of  about  $300,000.  All  new  machinery,  it 
is  understood,  will  be  electrically  driven, 
to  conform  with  the  rest  of  the  plant. 
Samuel    W.    Traylor   is   president. 

MEADVILLE,  I 'A. — Plans  are  being  con- 
sidered for  extensions  and  improvements 
to  the  municipal  electric-light  plant,  in- 
volving an  expenditure  of  about  $10,000. 

PHILAJ  iKU'HIA,  PA.  — Arrangements 
are  being  made  to  erect  a  power  house 
and  factory,  to  cost  about  $300,000,  at 
Westmoreland  Street  and  Frankford 
Avenue  for  Thomas  Wolstenholme,  Sons  & 
Co.  W.  E.  S.  Dyer,  Land  Title  Building. 
Philadelphia,   is  engineer  in  charge. 

READING,  PA. — The  Reading  Transit  & 
LI  Co.,  it  is  reported,  is  considering  plans 
for  improvements  to  its  power  plant  in  West 
Reading,  to  cost  about  $300,000. 

WEST  -MIDDLESEX,  PA. — The  West 
.Middlesex  El.  Lt.  &  Pwr.  Co.,  represented 
by  Dr.  J.  A.  Hunter  and  J.  R.  Hauden- 
shield,  has  petitioned  the  Borough  Council 
for  a  franchise  to  install  and  operate  an 
electric-lighting    plant    in    West    Middlesex. 

CAMDEN,  X.  J.— The  Public  Ser.  El.  Co. 
will  soon  submit  to  the  City  Council  a  pro- 
posal for  extension  of  the  new  arc-lamp 
lighting  system  on  a  number  of  streets  in 
the  business  section  of  the  city. 

[RVINGTON,  X.  J. — The  Town  Commis- 
sion is  considering  plans  for  the  installa- 
tion of  a  municipal  electric-lighting  plant 
and     water-works    system    in    Irvington. 

NEWARK,  X.  J. — A  power  plant,  it  is 
reported,  will  be  installed  in  the  new 
bottling  plant  to  be  erected  by  Seiler  Broth- 
ers,   I  n<'.,   on    Waverly  Avenue. 

WINDSOR  (not  a  post  office),  W.  VA. — 
The    American    Gas    &    El.    Co.,    30    Church 
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New    s  ork,   through   one  ..i    its  sub 
miIi.  11  v    ,,1  i;.i nlzatloni    ha     started   com  1 1  u< 
t  urn    of    a    steam  povt  ei     eleel  rlc    pla  ni      >i 
Windsor  on  i he   West  Vlrgl  of  th< 

1  iin..   River      Thi  >ply  of  I  he   plant 

will  I..-  derived  from  a  mine  the  tipple  of 
which  will  discharge  coal  dlrectlj  al  the 
plant.      The    Initial    equlpmenl    will    consist 

..ii 1  'in  lip    w  a  ter  1  ube  boilers  equipped 

with  automatic  stokers,  Buperheatera  ami 
economizers,      the      Induced-draft      system 

being      used.         The      .  <  1. 1 1      .and      the      ;i  ah  -  ha  11 

dllng  equlpmenl  will  be  electrically  oper- 
ated; auxiliaries  will  all  be  motor  driven. 
The  plant  is  designed  for  the  ultimate  In 
Btallatlon    of    six    30,000-kw.    turbines,    but 

the  Initil  1  equipment  as  at  present  planned 
will  consist  of  1  wo  30,000-kw.  General  Elec 
trie  (Curtis  type)  turbines.  For  arrange- 
ment  of  the   condensing   equipment    the  'ii 

gineers  propose  to  take  advantage  of  the 
elevation  of  the  planl  above  the  Ohio  Piver 
DJ  excavating  condenser  wells,  which  will 
be  completely  inclosed  ill  concrete  caissons, 
and  the  construction  of  intake  and  dis- 
charge tunnels  of  approximately  '■'*>  ft.  in 
diameter,  wherebv  water  from  the  river 
will  lie  diverted  to  How  through  the  con- 
densers,     thus     obviating      the     necessity     of 

pumping  large  quantities  of  condensing 
water  against  a  considerable  head.  The 
transmission  line  between  the  generating 
plant  and  Canton  will  consist  of  a  steel- 
tower  line  carrying  double  circuits  operated 
at  132,000  volts.  Extensions  of  this  line 
and  other  lines  in  different  directions  are 
now  being  planned  by  the  company.  The 
purpose  of  this  plant  is  primarily  to  supply 
energj  to  tin-  Wheeling  HI.  Co.  and  the 
Canton  101.  Co.  and  later  to  the  Ohio  Lt.  ix: 
Pwr.    Co.,    all    of    these    being    affiliated    with 
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ALEXAN1  iRIA.   VA,     The  I  lit  j    Point    [<  • 

I'oipn.  Alexandria,  is  contemplating  the 
purchase  of  an  electric  generating  unit, 
16-kw.,  1 25- volt  or  Z50  volt 
direct-current  generator,  dlrectlj  connected 
in  engine;  72-in.  by  18-ln.  horizontal 
return-tubular  boilers,  to  carry  not  lesi  than 
110  lb.  steam  pressure  (Heine  water  tube 
type  is  under  consideration)  ;  steam  con- 
denser Inr  .11  Ion  ice  plant,  Zeigh-r  verti- 
ca  1    preferred  ;    '■'•'<  hp.   a utomat Ic     1  ■  n 

gine  ;    self-supporting  stack,    a  1    in.    or   60    in. 

m  diameter,  a  bout    1 2:,  ft.  high. 

FREDERICKSBURG,  VA.  The  South- 
ern Gravel  Co.,  it  is  reported,  has  awarded 

a    contract     lo    the    Ka  ppa  ha  imock     El.     Lt.    .Si 

Pwr.  Co.,  Fredericksburg,  to  install  an  ele< 

trie-lighting    system    at    its    gravel     mines,     1 

miles  from  Fredericksburg. 

WASHINGTON,  D.  ('..— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
I  >.  C,  fur  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies: Newport,  R.  I.,  Schedule  9160 — 400,- 
111111  lb.  unannealed  brass  tubes.  Brooklyn, 
X.  Y.,  Schedule  9153 — 11,000  solid  and 
cored  arc-lamp  carbons,  18,200  ft.  single- 
conductor  wire;  Schedule  9151 — 140,000  ft. 
incandescent  lamp  cord;  Schedule  9158 — 54 
electric  portable  drills.  Pensacola,  Flu., 
Schedule  9146 — miscellaneous  sheet  brass 
and  miscellaneous  cold-rolled  sheet  Copper. 
Boston,  Mass.,  Schedule  9153 — miscellaneous 
hot-rolled  sheet  copper. 


The  Riverside  Steam  Turbine  Station  of  the  Minneapolis 
General  Electric  Company 


Extensive  improvements  are  being  made 
to  the  Riverside  steam  turbine  station  of 
the  Minneapolis  General  Electric  Company. 
The  turbine  room  is  now  being  enlarged,  as 
shown  in  the  accompanying  illustration,  to 
provide  space  for  a  new  15,000-kw.  electric 
generating'  unit.  New  equipment,  including 
condensing  apparatus,  boilers,  etc.,  will  also 
be  installed,  and  extensions  will  be  made 
tc  the  coal-handling  apparatus.  A  new  steel 
stack  has  been  built  to  take  care  of  the  in- 
creased boiler  capacity.  The  small  build- 
ing at  the  right  is  known  as  the  screen 
house  and  was  erected  for  the  purpose  of 
operating  the  screens  in  the  new  intake 
from  tile  river,  protection  of  the  apparatus 
being  necessary  owing  to  the  extremely  cold 
winters  in  this  section.'  The  original  power 
house,  which  has  a  rating  of  12,000  kw.,  was 
built  in  19i  1,  in  practically  150  days,  by  the 


Stone  <vj  Webster  Engineering  Corporation 
of  Boston,  Mass.  The  main  generating  sta- 
tion of  the  Minneapolis  company  was  previ- 
ously destroyed  by  fire  on  Jan.  6,  1911. 
Ground  was  broken  for  the  new  power  house 
on  Feb.  '!'<  and  electric  energy  was  produced 
Aug  1,  1911.  At  the  same  time  the  Stone 
iv  Webster  Corporation  also  built  a  large 
distributing  station  on  the  site  of  the  old 
Alain  Street  station  and  a  substation  on 
Sixth  Street,  with  several  miles  of  under- 
ground transmission  line.  The  distributing 
station  receives  the  output  not  only  of  the 
steam  station  "but  also  of  the  Taylor's  Falls 
hydroelectric  plant.  The  Minneapolis  Gen- 
eral Electric  Company  is  now  owned  and 
operated  by  H.  M.  Byllesby  &  Co.  of  Chi- 
cago, 111.,  and  the  hitter's  engineers  have 
had  charge  of  the  new  extensions  to  the 
Riverside  steam  plant. 


l-LXEU1^*  -i-iiii  I 


January  1,  1916 


ELECTRICAL     WORLD 


6i> 


WASHINGTON,  D.  C. — Foreign  trade 
opportunities  are  announced  by  the  Bureau 
of  Foreign  and  Domestic  Commerce  in  the 
Commerce  Reports  as  follows:  No.  19,436 
— The  commercial  attache  of  the  Depart- 
ment of  Commerce  in  England  writes  that 
a  firm  in  that  country  desires  to  be  placed 
in  direct  communication  with  manufac- 
turers of  wood  knobs  and  steel-coppered 
wire.  The  wire  should  be  13-gage  stand- 
ard, and  knobs  are  to  be  drilled  to  a  depth 
of  V4  in.,  so  that  the  wire  will  slide  easily 
without  play.  Samples  of  the  articles  may 
be  examined  at  the  bureau  or  its  branch 
offices.  (Refer  to  file  No.  914.)  No.  19,- 
464 — An  American  consular  officer  in  Por- 
tugal reports  that  there  is  a  demand  for 
immediate  delivery  of  copper  amounting  to 
about  12,000,000  lb.,  percentage  of  mineral 
to  be  about  98  per  cent.  Prices  and  terms 
on  100  tons  should  be  quoted  by  cable. 
No.  19,512 — An  American  consular  officer 
reports  that  a  firm  in  France  desires  to  be 
placed  in  communication  with  manufac- 
turers of  electrical  supplies  and  lamp 
shades  made  of  metal  and  porcelain.  Cor- 
respondence should  be  in  French.  No.  19,- 
525 — A  report  from  an  American  consular 
officer  in  Ecuador  states  that  a  new  tele- 
phone system  is  to  be  installed  in  one  of 
the  large  cities  of  that  country.  Specifia- 
tions  and  full  information  may  be  obtained 
from  the  bureau  or  its  branches.  (Refer 
to  file  No.  69,511.)  No.  19,562 — A  Por- 
tuguese firm  informs  an  American  consular 
officer  that  it  is  anxious  to  get  in  touch 
with  exporters  of  copper  and  brass  in 
sheets,  tubes  and  bars.  Quotations  should 
be  c.  i.  f.  port  of  destination  and  corre- 
spondence in  Portuguese  or  French.  No. 
19,595 — A  commercial  organization  in- 
forms the  bureau  that  a  business  man  in 
Spain  desires  to  correspond  with  manu- 
facturers of  galvanized-steel  cables,  manila 
cables  and  ropes  for  fishing  nets.  No.  19,- 
605 — A  firm  in  the  United  States  writes 
that  a  firm  in  Spain  desires  to  obtain  ex- 
clusive agencies  for  American  electrical 
goods  and  hardware.  No.  19,609 — A  com- 
mercial organization  in  the  United  States 
writes  that  the  manager  of  a  large  firm  in 
Peru  desires  to  communicate  with  manu- 
facturers of  electric  elevators,  electric  in- 
stallation for  cities  ;  also  electrical  mate- 
rial, such  as  copper  wire  and  insulators  for 
installations.  Catalogs,  quotations,  terms, 
etc.,  are  desired.  No.  19,615 — An  Ameri- 
can consular  officer  in  the  Far  East  reports 
that  a  company  in  his  district  desires  to 
import  seamless  steel  tubing  of  all  kinds 
and  tungsten  filament  in  large  quantities. 
No.  19,626 — A  manufacturer's  agent  in- 
forms an  American  consular  officer  that  he 
desires  to  act  as  agent,  on  a  commission 
basis,  for  manufacturers  of  real  and  imi- 
tation jewelry,  gas  and  electric  lighting  ap- 
paratus, photographic  accessories,  etc. 
No.  19,628 — A  report  from  an  American 
consular  officer  states  that  a  man  in  Spain 
desires  to  act  as  agent  for  firms  manu- 
facturing electrical  goods,  such  as  electric 
bulbs  of  0.5  watt  from  50  cp.  to  500  cp. 
for  voltages  of  110  and  220.  The  inquirer, 
it  is  stated,  can  sell  from  8000  to  10,000 
per  month.  Prices  and  terms  are  also  re- 
quested for  metal-filament  bulbs  from  10 
cp.  to  50  cp.,  for  which  there  is  a  sale  of 
about  25,000  per  month.  An  agency  is 
also  desired  for  electrically  driven  pumps 
and  apparatus.  Catalogs  and  correspon- 
dence should  be  in  Spanish,  but  prices,  if 
possible,  should  be  in  francs.  Further  in- 
formation may  be  obtained  on  application 
to  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,  D.  C,  or  its  branch  offices. 


North  Central 

DETROIT,  MICH. — Contract  for  the  15- 
story  addition  to  the  Hotel  Statler  (to  con- 
tain 250  rooms)  has  been  awarded  to  the 
F.  W.  Mark  Construction  Co.,  Cleveland, 
Ohio. 

IRON  RIVER,  MICH. — The  Cleveland 
Cliffs  Iron  Co.  has  awarded  the  contract 
for  the  construction  of  its  buildings  on  the 
Speis  lands  at  Iron  River  to  J.  S.  Wahl- 
man,  Ishpeming.  The  contract  includes  a 
power  house  (28  ft.  by  44  ft.),  a  boiler- 
house  (36  ft.  by  50  ft.),  shop  building,  dry 
office,  ten  single  dwellings  and  a  boarding 
house.  All  the  buildings  will  be  of  frame 
construction. 

CANAL  FULTON,  OHIO. — The  Village 
Council  has  granted  the  Massillon  (Ohio) 
Gas  &  El.  Co.  a  franchise  to  construct  and 
operate  an  electric  light  and  power  plant 
in    Canal    Fulton. 

CINCINNATI,  OHIO. — Plans  have  been 
prepared  bv  John  Boll,  architect,  Bodman 
Building,  Cincinnati,  for  the  construction 
of  a  10-story  concrete  power  building  at 
North  Street  and  Broadway,  to  cost  about 
$300,000. 

CINCINNATI.  OHTO. — The  Standard 
Engineering  Co.   has  sublet   to  the  Triumph 


El  Co.,  Cincinnati,  the  contract  for  the 
installation  of  an  ice  and  refrigerating  sys- 
tem in  the  new  Hamilton  County  Court 
House,    now    under    construction. 

HAMILTON,  OHIO — The  County  Com- 
missioners have  granted  the  Hamilton  Utili- 
ties Co.  a  10-year  franchise  to  erect  an  over- 
head transmission  line  along  the  pike  from 
Overpeck  to  Trenton. 

TOLEDO,  OHIO. — An  ordinance  has  been 
prepared  authorizing  the  Board  of  Park 
Commissioners  to  purchase  the  necessary 
equipment  for  lighting  the  parks  and  boule- 
vards with  electric  lamps. 

CARLISLE,  KY. — Arrangements  have 
been  made  bv  the  Carlisle  El.  Lt.  &  Pwr. 
Co.  for  the  erection  of  a  20-ton  ice  factory, 
to  be  operated  in  connection  with  tile  plant. 
M.  V.  Bostain  is  manager. 

COLUMBIA,  KY. — The  Columbia  Ltg. 
Co.  will  soon  install  a  50-hp.  crude-oil  en- 
gine. 

CYNTHIANA,  KY. — The  Kentucky  Utili- 
ties Co.,  Lexington,  which  recently  took 
over  the  property  of  the  Cynthiana  El.  Lt. 
Co.,  is  contemplating  the  installation  of 
additional  generating  equipment  and  es- 
tablishing a  24-hour  service. 

DIXON,  KY. — The  City  Council  has 
made  arrangements  with  the  Clay  (Ky.) 
Lt  &  Ice  Co.  for  furnishing  electrical 
service  (24  hours)  in  Dixon.  The  com- 
pany will  erect  a  transmission  line,  8  miles 
long,  from  Clay  to  Dixon,  and  will  also 
supply  electricity  to  the  farmers  along  the 
line. 

•GEORGETOWN,  KY. — The  construc- 
tion of  an  electric-light  plant  and  water- 
works system  is  under  consideration  by  the 
City  Council.  A  site  on  Elkhorn  Creek,  it 
is  understood,  has  been  purchased. 

MOUNT  OLIVET,  KY. — The  contract  for 
the  proposed  electric-light  plant  for  the 
Mount  Olivet  Lt.  &  Pwr.  Co.  will  be  award- 
ed in  the  near  future.  Oil  engines  will  be 
used  for  motive  power.  W.  S.  Chandler  is 
interested  in  the  company. 

COLUMBUS,  IND. — The  city  of  Colum- 
bus is  contemplating  the  installation  of  a 
3  75-kva.  electric  generating  unit  in  the  mu- 
nicipal electric-light  plant  the  first  of  the 
year.     J.  C.  Rush  is  manager. 

GOSHEN,  IND. — The  capital  stock  of  the 
Hawks  El.  Co.,  Goshen,  has  been  increased 
from  $155,000  to  $200,000. 

MILLER,  IND. — The  town  of  Miller  is 
building  a  water-works  system  instead  of 
an  electrical  plant.  Reported  in  the  issue 
of  Dec.  11  that  the  town  nad  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  issue  $12,500  in  bonds  for  the  con- 
struction of  a  new  municipal  electric-light 
plant.  The  municipal  electric-light  plant 
was  built  in  1910.  Carl  Olander  is  town 
clerk. 

AURORA,  ILL. — The  finance  committee 
has  asked  the  Council  to  authorize  an  ap- 
propriation of  $11,000  to  purchase  new 
machinery  for  the  pumping  and  power  sta- 
tion north  of  the  city. 

SPRINGFIELD,  ILL. — An  ordinance  has 
been  completed  by  City  Engineer  Wade  pro- 
viding for  the  proposed  ornamental  lighting 
svstem  in  Monroe  Street  from  Spring  to 
Tenth  Street,  and  in  "Washington  Street 
from  First  to  Tenth  Street,  to  cost  approxi- 
mately  $15,000. 

JANESVILLE,  WIS. — Bids  will  be  re- 
ceived at  the  office  of  the  Board  of  Public 
Works,  Janesville,  until  Jan.  11  for  furnish- 
ing f.o.b.  Janesville  125  to  135  lamp  stand- 
ards for  the  proposed  lighting  system.  Bids 
to  be  submitted  as  follows:  (1)  For  each 
standard  complete  with  post  and  lamp  unit  ; 
(2)  each  standard  complete  without  lamp 
unit;  (3)  each  lamp  unit  complete  without 
standard:  (4)  each  lamp  unit  complete 
without  standard  and  compensator.  Plans 
and  specifications  are  on  file  in  the  above 
office. 

MONTICELLO.  WIS. — Bonds  to  the 
amount  of  $12,000  have  been  voted  for  im- 
provements to  the  municipal  electric-light- 
ing system. 

ALEXANDRIA,  MINN. — Bids  will  be  re- 
ceived until  Jan.  5  for  central-office  equip- 
ment and  subscribers'  station  instruments, 
and  to  make  definite  arrangements  for  re- 
building all  telephone  lines  in  the  city. 

HALLOCK,  MINN. — Bonds  have  been 
voted  bv  the  towns  of  Greenbush  and  Hal- 
lock  for  the  construction  of  a  municipal 
electric-light  plant. 

VIRGINA,  MINN. — Plans  are  being  con- 
sidered, it  is  reported,  for  extending  the 
electric-lighting  system   to   Parkville. 

WADENA,  MINN. — The  Otter  Tail  Pwr. 
Co  ,  Fergus  Falls,  is  reported  to  be  con- 
templating extending  its  transmission  lines 
to  Wadena. 

CUMBERLAND,  IOWA. — The  installa- 
tion of  a  municipal  electric-lighting  plant 
in  Cumberland   is  under  consideration. 

MANNING,   IOWA — The   Manning  El.   Lt. 


Co.  expects  to  install  in  March  or  April  one 
150-kw.,  250-volt  direct-current  generator, 
switchboard  equipment,  etc.  A.  J.  Rushen- 
lierg   is  secretary  and   manager. 

VINTON,  IOWA — The  town  of  Vinton  ex- 
pects to  install  by  April  1  or  May  1  two  300- 
kva.  steam  turbines,  new  switchboard  and 
new  pumps  for  water-works  system,  which  is 
operated  m  connection  with  the  lighting 
plant.      W.   B.  Klingman  is  superintendent. 

WATERLOO,  IOWA. — The  installation 
of  ornamental  lamps  on  Sycamore  Street 
from  East  Park  Avenue  to  East  Third 
Street,  and  on  East  Park  Avenue  from 
Lafayette  to  Sycamore  Street,  is  reported 
to  be  under  consideration. 

WATERLOO,  IOWA. — The  Citizens'  Gas 
&  El.  Co.,  Waterloo,  has  submitted  a  pro- 
posal to  the  City  Council  asking  for  a  new 
franchise  for  a  period  of  twenty-five  years 
and  nullifying  the  present  franchise,  which 
expires  in  ten  years.  The  company  pro- 
poses to  erect  a  large  electrical  power  sta- 
tion, to  cost  between  $700,000  and  $800,- 
000,  making  Waterloo  a  center  for  generat- 
ing and  distributing  electricity  to  cities 
and  rural  communities.  Austin  Burt  is 
manager. 

CARROLLTON,  MO. — The  Wtr.,  Lt.  & 
Transit  Co.,  Carrollton,  has  secured  fran- 
chises in  Bogard  and  Bosworth  and  is 
erecting  a  transmission  line  (13,200  volts, 
three-phase)  to  supply  the  two  towns. 
The  company  has  also  applied  for  a  fran- 
chise in  the  town  of  Tina.  The  street- 
lighting  system  in  Bosworth  consists  of  30 
incandescent  lamps  of  60  cp.,  and  in  Bo- 
gard of  15  lamps  of  60  cp.  H.  W.  Graham 
is  manager. 

MAPLEWOOD,  MO. — The  residents  of 
Maplewood  have  voted  to  grant  the  West- 
ern Pwr.  &  Lt.  Co.,  a  subsidiary  of  the 
Light  &  Development  Co.,  St.  Louis,  a  ten- 
year  franchise  and  a  ten-year  street-light- 
ing contract.  The  new  contract  provides 
for   200   street  lamps  of  60  cp. 

ENDERLIN,  N.  D. — Frank  C.  Corson  & 
Co.,  it  is  reported,  have  been  granted  a 
franchise  to  install  an  electric-light  plant 
in  Enderlin. 

MILBANK,  S.  D. — Bids  will  be  received 
by  the  Board  of  County  Commissioners  of 
Grant  County,  Milbank,  S.  D.,  until  Jan. 
12  for  furnishing  and  installing  electric 
fixtures,  vault  doors,  vacuum  cleaner,  all 
wood  and  metal  furniture,  etc.,  for  the 
countv  court  house  at  Milbank.  Plans 
and  specifications  can  be  seen  at  the  office 
of  E.  M.  Harper,  county  auditor,  Milbank, 
and  at  the  office  of  Bell  &  Bentley,  archi- 
tects, Security  Building,  Minneapolis,  Minn. 

CORTLAND,  NEB. — A.  J.  Goodban,  it 
is  reported,  is  contemplating  the  installa- 
tion  of   an   electric-light   plant  in   Cortland. 

VALLEY,  NEB. — The  municipal  electric 
plant  has  been  leased  by  the  Central  Sta- 
tion Engineering  Co.,  City  National  Bank 
Building,  Omaha,  which  contemplates  im- 
provements to  the  plant  and  service,  includ- 
ing the  installation  of  a  new  generator  and 
boiler ;  also  a  new  street-lighting  system 
consisting  of  4  2  series  tungsten  lamps  of 
80  cp. 

BURLINGAME,  KAN. — The  City  Coun- 
cil, it  is  reported,  is  contemplating  im- 
provements to  the  municipal  electric-light 
plant. 

COFFEYVILLE,  KAN. — All  bids  sub- 
mitted for  additions  to  and  remodeling  the 
municipal  electric-light  plant,  it  is  re- 
ported, have  been  rejected.  New  bids  will 
be  called  for  later.  Earl  Cathers  is  city 
engineer. 

DWIGHT,  KAN. — The  R.  B.  Fegan  Co., 
Junction  City,  Kan.,  has  been  granted  a 
franchise  to  install  an  electric-light  plant 
in  Dwight. 

ESKRIDGE,  KAN. — The  installation  of 
a  municipal  electric-light  plant  in  Eskridge 
is  under  consideration. 

PAOLA,  KAN. — The  Council  has  awarded 
the  People's  El.  Lt.  Co.  a  contract  for  light- 
ing the  streets  of  the  city  for  a  period  of 
nine  vears.  The  proposal  to  establish  a 
municipal  electric-light  plant,  it  is  said,  has 
been  abandoned.  W.  H.  Moorehouse  is 
president  of  the  People's  company. 

PERRY,  KAN. — The  contract  for  new 
equipment  for  the  municipal  electric-light 
plant,  consisting  of  a  35-kw.,  125-volt  di- 
rect-current four-pole  generator  directly 
connected  to  a  50-hp.  semi-Diesel  oil  en- 
gine has  been  awarded  to  Fairbanks, 
Morse  &  Co.     F.  W.  Bettys  is  manager. 


Southern  States 


GREENSBORO,  N.  C. — The  Southern 
Pwr.  Co.,  it  is  reported,  contemplates  the 
construction  of  an  electric  railway  from 
Greensboro  to  Reidsville  and  Spray,  a  dis- 
tance of  about  30  miles.  W.  S.  Lee,  Char- 
lotte,   is    chief    engineer. 

SHELBY,    N.    C. — Bids    will    be    received 
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in    the   i.iiuv   ol    Hi.  i .  hlteot, 

urj     Department,    \\  |.     c 

until    Jan     86,    L916,    for   construction   com- 

i » t . - 1 . - .   Including    mechanlcnl   equli n1    and 

approaches,    oi    the    United    States    poi  i    ol 
Bee    ii   Shelby,   \    C 

D  \i;i.i\.;n  >\.    s     c       Bid!    will    bi     <■ 
eelved   i  .\    the    Darlington    Brick   A   Tils  Co. 

u     "i     second  hand     machlnei  \     and 

••in '  i  iikiii    as    follow  -        '  ine     .  ••  i.\  i      SO 
•  )  cle,    three  i  to  \,,h    i  leneral    I 

trie  generator  .  one  3  kw  .  i  25  voll  i '  \  C 
H. ii  compound  wound,  dlrecl  current  vene- 
rator one  panelboard,  natural  black  slate 
ls  In  bj  20  in  bj  i  '  .  in  .  in, Mini, .,i  on  re- 
in P'po  support,  equipped  with  ammeters 
■  -  ■  reci  pta<  le,  rheostat  mechanism, 
currenl  transformers,  synchroscope  lamp 
receptacle,  voltmeter  and  potential-synchro- 
plugs  .  one  50  hp.,  three-phasi 
•'>'  li'.   2200  voll   motor  \\  iili  controller     two 

'"'  »mP  •    " voll    automatic   oil   switches 

one    i"  hp.    three  phase,    60  cycle,    560  volt 
motor  with  compensator  (A-8)  ;  two  5-kva 

,llx  voll    oil-cooled    transformers;    one 

hp .  three  phase,  60-cycle,  2200  voll 
motor  with  controller.  Second-hand  ma- 
chiner>  In  good  condition  mas  be  con- 
sidered. 

UNION,  S.  C,  Contracts  have  been 
awarded  bj  the  Municipal  Electric  Light 
ana  water  works  Department  for  an  elec 
trie  generating  unit,  consisting  of  a  312-kw 
General  Electric  generator  directly  con- 
nected to  a  Harrisburg  uniflow  engine  R 
\     Easterling  is  superintendent. 

CHICKAMAUGA,  GA— The  Crystal 
Spring  Bleachery  has  submitted  a  propo- 
sal to  the  City  Council  offering  to  supplj 
electricitj  for  lighting  the  city.  The  in- 
stallation ol  an  Ice  plant  is  also  under  con- 
sideration. 

DAYTONA,   FLA.— The   Daytona  El    Lt 

&  Pwr.  Co.  will  install  additional  equipment 
in  the  spring:,  increasing  the  output  bv  an 
amount  ranging  from  400  hp.  to  4S0  hp 
Michael  Shorts  is  president  and  manager. 

PORT  MEADE,  FLA.— Bonds  to  the 
amount  of  $83,000  have  been  sold,  the  pro- 
ceeds to  be  used  for  the  construction  of  a 
new  electric-lighting  plant,  extension  of 
sewerage     system     and     municipal     water- 

HEBER  SPRINGS,  FLA.— The  Heber 
springs  Lt.  Co.  is  negotiating  for  a  contract 
tor  supplying  electricity  for  operating  the 
pumping  station  of  a  municipally  owned 
waterworks  system.  If  the  deal  goes 
through,  the  company  will  change  its  sys- 
tem to  three-phase,  60  cycles,  and  will  in- 
stall two  directly  connected  generating 
units,  one  120-kw.  and  one  60-kw.,  driven 
preferably  by  Corliss  engines;  one  125-hp 
DOUer,  one  pump,  complete  with  switch- 
hoards  exciters,  etc.  The  company  expects 
to  exchange  its  present  equipment  for  the 
aDOve.      H.  a.  Case  is  manager. 

TAMPA  FLA.— The  Palma  Ceia  Golf 
Association  is  contemplating  the  installa- 
,?,  C^  a,"  etectnc-light  Plant  in  connection 
with  land  development.  T.  E.  Brvan  presi- 
dent ot  the  Tampa  Auto  and  Golf  Club,  is 
interested   in   the  project. 

MAR  YVILL.K,  TKXX.-  The  Aluminum 
1  o.  oi  America.  Pittsburgh,  it  is  reported 
contemplates  the  construction  of  a  power 
aam  at   Maryville  in  connection  with  a  new 

ATMORE,  ALA.— The  W.  M.  Carney  Mill 
Co.,    which    operates    the   local   electric-light 

plant,  is  contemplating  the  installation  of 
a  pump  mil  25-hp.  motor  to  pump  the  water 
supply  for  the  town  of  Aimore.  Fred  Sintes 
is  superintendent  of  the  electric  department 

BIRMINGHAM,  ALA.— Martin  J.  Lide 
consu  ting  engineer,  Birmingham,  it  is  re- 
ported, is  contemplating  the  purchase  of  two 
directly  connected  250-volt  to  275-volt  di- 
rect-current units,  preferably  75  kw.  each. 

TUSCALOOSA,  ALA.— The  Birmingham- 
Tuscaloosa  Ry.  &  Utilities  Co.,  Tuscaloosa, 
has  recently  acquired  the  propertv  of  the 
Tuscaloosa  Ice  &  Lt.  Co.  O.  R.  Carter  is 
vice-president  and  treasurer. 

OXTORD,  MISS.— Bonds  to  the  amount 
or  $6,500,  it  is  reported,  will  be  issued  for 
improvements  to  the  municipal  electric- 
light   plant   and   water-works   system. 

DODD  CITY,  ARK.— The  Bear  Mining 
Co.  would  like  to  receive  prices  on  electric- 
lighting  equipment.  T.  H.  Braley,  Dodd 
City,   is   manager. 

BARTLESVILLE,  OKLA.— Surveys,  it 
is  reported,  will  soon  be  made  for  an  in- 
terurban  railway  from  Bartlesville  to  Paw- 
huska.  The  Illuminating  Oil  Co.,  Bartles- 
ville,   is    reported    interested    in   the   project. 

AUSTIN,  TEX.— Guy  Collett,  Austin, 
has  been  appointed  receiver  of  the  City 
Water  1'wr.  Co.  of  Hartford,  Conn.,  and  • 
Austin,  including  the  dam  and  hydroelec- 
tric plant  of  the  company  on  the  Colorado 
River  at  Austin,  for  this  city.  Improve- 
ments to  the  development  are  necessarv 
and   will   he  carried  out  under  the  direction 


of   Ah     c  loiii  ii      tii.    ...  i    |     .    tii    ited   at 

$  100,1 

HERM  \\.  ti:\      The  Tex« 
i  '.ill..- .  n    la  reported,  will   rebuild   the  local 
"i.  i  I,,  recontlj   .i.    troj  ed  bj   Are 


Pacific  SI  ales 

Bl  ii.i  \i;m  \.\i.       wash  The      Cltj 

Council  has  passed  a  iisuiiii ion  Instructing 
the  i  'ugel  Sound  Trac  .  i.i  A  Pwr.  Co  to 
replace  the  arc  lamps  now  In  use  with 
tungsten  lamps  throughout  thi  city.  The 
change     will     require    aboul     160     tungsten 

lamps,    which    will    be    installed    WlthOUl    COBi 

to  the  city. 

EVERETT,  wash.— Notice  has  been 
Bled  with  the  count}  auditor  of  Snohomish 
Countj    bj    ii.    K.   owens,   consulting   engi- 

1 r,    Empire    Building,    Seattle,    represent- 

i  '  Money,  Everett,  appropriating 
1200  cu.  ft.  per  sccnnii  of  water  on  the 
north  lurk  of  the  Skykomish  River  for  the 
developmenl  of  power,  Work  on  the  pro- 
ject  is  to  be  started  within   i  80  days. 

OKANOGAN,  wash.  The  County  Com- 
missioners, ii  is  reported,  have  granted  the 
Okanogan     Valley     Pwr.    Co.,     Brewster,    a 

franchise    tO    creel    an    electric    transmission 

line  over  the  public  roads  of  Douglas 
County  from   Bridgeport   to  Mansfield      The 

company  has  a  franchise  to  supply  elec- 
trical service   in  both  of  these  towns. 

SPOKANE,  WASH— Application  has 
been  made  to  the  City  Council  by  Fred 
B.  Grinnell  for  a  25-year  franchise  to  sup- 
ply steam  or  hot  water  for  heating  in  the 
City  Of  Spokane  and  electricity  for  lamps 
and  motors.  The  ordinance  provides  for 
an  investment  of  $100,000  within  three 
years. 

ASTORIA,  ORE. — Preparations  are  being 
made  by  1  >.  S.  Ewart,  Astoria,  electrical 
engineer,  for  the  installation  of  a  small 
elect  ric-light  plant  on  James  Jamieson's 
ranch,   near  Jewell. 

EUGENE,  ORE.— The  City  Council  has 
ratified  the  purchase  by  the  city  of  Eugene 
of  the  franchise  and  holdings  of  the  Oregon 
Pwr.   Co.   within  the  city  limits. 

JUNCTION  CITY,  ORE.— The  City  Coun- 
cil has  granted  the  Oregon  Pwr.  Co.  a  five- 
year  franchise.  Plans  are  being  considered 
by  the  company  for  a  redistribution  of  the 
street  lamps,  providing  for  replacing  the 
400-cp.  lamps  now  in  use  with  600-cp.  nitro- 
gen-gas filled  tungsten  lamps. 

BISHOP,  CAL. — The  Bishop  Lt.  &  Pwr. 
Co.  has  applied  to  the  State  Railroad  Com- 
mission for  permission  to  issue  a  first 
mortgage  covering  its  propertv  in  Cali- 
fornia, to  secure  funds  to  re-finance  its 
business  and  for  extensions  and  improve- 
ments  to    its   system. 

BROOKDALE,  CAT,.— The  State  Rail- 
road Commission  has  authorized  the  Brook- 
dale  Land  Co.  to  sell  its  electric  light  and 
water  plant  to  the  Mountain  Lt.  &  Wtr. 
Co.,  Santa  Cruz  County.  The  Mountain 
company  has  been  granted  permission  to 
issue  $25,000  in  bonds  and  $25,000  in  capi- 
tal  stock. 

BURBANK,  CAL. — Improvements  are 
contemplated  to  the  munipical  electric-light 
plant,  including  the  installation  of  three  75- 
kva.,  or  two  100-kva.,  15,000/2200-voIt,  50- 
cycle  transformers,  general  transmission- 
line  supplies  and  2200  '220  110-volt,  50-cyole 
single-phase  transformers.  T.  C.  Miller  is 
manager. 

SAN  FRANCTSCO.  CAL.— The  Universal 
El.  &  Gas  Co..  San  Francisco,  is  installing 
two  500-kw.  Westinghouse  motor-generator 
sets.     A.  K.   Harford  is  manager. 

WENDELL,  IDAHO.— The  Citv  Council 
has  entered  into  a  tentative  contract  with 
the  Great  Shoshone  &  Twin  Palls  Wtr. 
Pwr.  Co..  Twin  Falls,  for  the  installation 
of  a  new  lighting  system  in  Wendell.  The 
plans  provide  for  the  erection  of  400-cp., 
250-cp.  and  a  small  number  of  100-cp 
lamps.  H.  B.  King,  Twin  Falls,  is  su- 
perintendent of  the  company. 

FLORENCE,  ARIZ— The  proposed  con- 
tract between  the  State  of  Arizona,  the 
town  of  Florence  and  the  Salt  River  Valley 
Water  Users'  Association  for  electricity 
from  the  Roosevelt  dam  project  has  been 
approved  bv  the  LTnited  States  Reclamation 
Service.  Ristit-of-way  across  the  Pima 
Indian  Reservation  is  the  only  matter  to  be 
adjusted,  after  which  an  election  will  be 
called  to  vote  on  the  proposal  to  issue 
bonds  for  installing  an  electric  distributing 
system    in   Florence. 

GLOBE,  ARIZ.— Plans  are  being  consid- 
ered, it  is  reported,  by  the  Arizona  Com- 
mercial Co.  for  the  construction  of  a  power 
plant  to  cost  about  $50,000. 

MIAMI,  ARIZ. — At  an  election  held  re- 
cently bonds  to  the  amount  of  $40,000  were 
voted  for  the  installation  of  a  municipal 
electric  light  and  power  plant. 


I'REHi  :<  iTT,   ARIZ     The  const!  action  ol 
i    i.i  i  gi    watei  i  torage   dam   and    h   droelei 

'  1 1.    pi.,  ni   on   Burro  '  Ireek   Ii  under  .  . 

i.     Col    E    P.  Tha \ u,  i ndlanapoll 

hid.    and     a    SOClateS,    and     surveys    are    now 

being  n 

i.'i  h:t     k  i ■:<  H  ;n      i  not     i     po  I     offlo  I, 

M<  "NT      Bid      vlll  i Ived  bj    the  depot 

uuarterma  ter,  Poi  I  Keogh,  unl  d  Ja  n  1 5 
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POL.SON,   MONT      The  Count)    Commis- 
sioners   have    granted    the    Mission    Range 
I  'wr,    i  !o.    a    i  Ight  ot  way    i  rum    the    moun 
lams    east    of    Poison    to    ihis    city,      The 
companj    Is  erecting  a   hydroelectric 

plant     here    which     will    supply    electricity    in 

ami  surrounding   i" 
RENO,    NEV.     Plans    are    being    o 

.  red    bj    the   <  'it  j    I  louncl  I    for   i  he   Insta  lis 

lain  ol  electroliers  iii  the  downtown  dis- 
trict ami  the  gTadual  extension  of  the  sys- 
tem   into   the   residential   sections  of  the  city. 

CLOVIS,  N.  M.  The  City  Council,  it  is 
reported,  has  called  a  special  election  I"  VOtl 
On  the  proposal  to  issue  $25,000  in  bonds 
for  extensions  ami  improvements  to  the 
lighting,   sewer   and    water   Systems. 

ROSWELL,  N.  M.  The  Roswell  Gas  & 
Bl.  Co.  has  placed  an  order  with  the  Gen- 
eral Electric  Co.  for  a  500-kw.  steam  tur- 
bine and  Instruments  for  a  switchboard. 
The  work  is  being  done  by  the  company 
and  no  contracts  will  be  let.  C.  M.  Einhart 
is  superintendent. 


Canada 

EDMONTON,  ALTA. — The  city  of  Ed- 
monton has  entered  into  a  contract  with  G. 
W.  Parrell  &  Co.,  Montreal,  Que.,  whereby 
the  company  will  supply  electricity  to  the 
City  of  Edmonton.  The  company  proposes  to 
build  a  hydroelectric  power  plant  on  North 
Saskatchewan  Kiver,  60  miles  above  Ed- 
monton. The  construction  of  an  electric 
railway  is  said  to  be  included  in  the  plans. 
The  cost  of  the  project  is  estimated  at 
about  $6,000,000.  Preliminary  plans,  it  is 
understood,  have  been  prepared  by  R.  S. 
Kelseh,  consulting  engineer,  83  Craig 
Street  West,  Montreal. 

GLACE  BAY,  N.  S. — Plans  are  being 
prepared  by  A.  McKinnon,  town  engineer, 
for  the  installation  of  a  pumping  unit,  to 
cost   from   $5,000   to   $10,000. 

ARNPRIOR,  ONT. — The  Galetta  El.  Pwr. 
Co.,  Arnprior,  is  reported  to  be  contemplat- 
ing the  development  of  a  water-power  on 
the  Madawaska  River. 

TARA,  ONT.  —  A  by  -  law  authoriz- 
ing an  expenditure  of  $7,500  for  the  instal- 
lation of  a  hydroelectric  distribution  system 
will  be  submitted  to  the  ratepayers  on 
Jan.  3. 

WESTON,  ONT. — The  town  of  Weston 
has  decided  to  extend  the  lighting  system 
on  Beech,  Rosemount  and  Dufferin  Streets. 
COOKSHIRE,  QUE. — The  Westbury  Ei. 
Lt.  &  Pwr.  Co.,  Cookshire,  is  reported  to  be 
contemplating  extending  its  transmission 
lines  to  several  small  towns  and  developing 
another  water-power  on  Eaton  River.  The 
cost  of  the  proposed  plant  is  estimated  at 
from  $25,000  to  $30,000,  and  work  may  be 
undertaken  during  the  coming  summer. 

MONTREAL,  QUE. — Tenders  will  be  re- 
ceived by  the  Board  of  Commissioners,  City 
Hall,  Montreal,  until  Jan.  4,  for  furnishing 
and  erecting  at  the  Papineau  Avenue  pump- 
ing station  one  electrically  driven  turbine 
high-lift  centrifugal  pump,  with  electric 
motor  complete,  the  bidder  to  submit  with 
tender  the  design  of  the  pump  which  he  in- 
tends to  supply.  Copies  of  specifications  and 
forms  of  tenders  may  be  obtained  at  the 
office  of  the  superintending  engineer  of  the 
Water  Works  Department.  L.  N.  Senecal 
is  secretary. 

ST.  MAURICE,  QUE. — Financial  ar- 
rangements, it  is  said,  have  been  made  by 
the  Union  Bag  &  Paper  Co.  233  Broadway, 
New  York,  N.  Y.,  for  the  disposition  of  its 
Canadian  properties.  These  arrangements 
contemplate  the  sale  of  the  undeveloped 
water-power  on  St.  Maurice  River,  about 
13  miles  east  of  Three  Rivers,  Que.,  and 
the  consolidation  of  the  remainder  of  the 
assets  of  these  three  companies  under  a 
new  company  to  be  known  as  the  St.  Mau- 
rice Paper  Co.,  which  will  be  sufficiently 
financed  to  permit  the  erection  of  a  new 
paper  mill,  sulphite  mill  and  kraft  pulp 
mill,  to  be  situated  at  Cape  Madeleine,  Ar- 
rangements have  been  made  with  the 
Shawinigan  Wtr.  &  Pwr.  Co.,  Shawinigan 
Falls,  for  hydroelectric  power  sufficient  for 
the  present  proposed  development,  and 
also   to   provide    for   future   developments. 

WARWICK,  QUE. — Plans  are  being  con- 
sidered by  the  Town  Council  for  the  instal-  •» 
lation    of    an    electric    lighting    and    power 
system,  to  cost  about   $10,000.      Negotiations 


January  1,  1916 


ELECTRICAL     WORLD 


71 


are  under  way  with  the  Athabasca  Wtr.  & 
Pwr.  Co.,  Victoriaville,  to  supply  energy  to 
maintain  the  proposed  system. 

MELROSE,  SASK. — Improvements  are 
being  considered  for  the  municipal  electric 
plant  (to  cost  about  $17,000)  including  the 
installation  of  a  240-hp.  Diesel  oil  engine. 


Miscellaneous 


PANAMA — Bids    will    be    received    at    the 
office   of   the   general   purchasing   office,   the 


Panama  Canal,  Washington,  D.  C,  until 
Jan.  29,  for  furnishing  one  electrically 
driven  lathe  for  polishing,  butting  and  grind- 
ing. Major  F.  C.  Boggs  is  general  purchas- 
ing officer. 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C.,  until 
Jan.  4,  for  furnishing  (under  Pile  2165-E) 
5000  ft.  No.  12  B.  &  S.  gage  rubber-covered, 
flame-proof  copper  wire.  Major  P.  C.  Boggs 
is  general  purchasing  officer. 

PANAMA — Bids  will  be  received  at  the 
office    of    the    purchasing    officer,     Panama 


Canal,  Washington,  D.  C,  until  Jan.  17,  for 
furnishing  galvanized  sheet  steel  or  iron, 
spring  steel,  steel  and  iron  pipe,  locomo- 
tive oilers,  oil  cans,  lubricators,  steam  gages, 
porthole  glasses,  electric  detonators,  elec- 
trical attachments,  reflectors,  electric  fix- 
tures, panelboard,  carbon  brushes,  electric 
wire,  etc.  Blanks  and  general  information 
relating  to  this  circular  (No.  1000)  may  be 
obtained  from  the  above  office  or  the  of- 
fices of  the  assistant  purchasing  agents,  24 
State  Street,  New  York,  N.  Y.  ;  614  Whit- 
ney-Central Building,  New  Orleans,  La.,  and 
Port  Mason,  San  Francisco,  Cal.  Major  F. 
C.  Boggs  is  general  purchasing  officer. 


Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  op  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Midwinter  convention, 
New  York,  Feb.  8  and  9. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University,  Co- 
lumbus, Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

American  Society  of  Heating  and  Ven- 
tilating Engineers.  Secretary,  Edwin  A. 
Scott,  29  West  39th  St.,  New  York. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal, 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto   Building,    San  Francisco,   Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.   F.   Kennedy,   900   15th   St.,   Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
retary,  C.  A.  Littlefield,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretarv,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis.  Annual 
convention,  Hotel  Wisconsin,  Milwaukee, 
Jan.  17-19. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Salesmen's  Association. 
Secretary,  Francis  Raymond,  125  Michigan 
Ave.,  Chicago,  111. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of  Each  Month 


Electrical  Supply  Jobbers'  Association. 
General  secretary,  Franklin  Overbagh,  411 
South   Clinton   St.,   Chicago,   111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott,  34   Ellis  St.,   San  Francisco,   Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,    1410   West   Adams    St.,   Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Executive  secretary,  A.  Jackson  Mar- 
shall, 29  West  39th  St.,  New  York.  Sections 
in  the  principal  electrical  centers  through- 
out the  country. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.   Bozell,   Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation.    Secretary,  J.  A.  Wier,  Athens,  Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbock,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield.  15th  St.  and 
Irving  Place,  New  York.  Midwinter  con- 
vention, New  York,  Feb.  10  and  11. 

Independent  Telephone  Association  of 
America.  Secretary.  W.  S.  Vivian,  19  South 
LaSalle  St.,  Chicago. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,   Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretarv,  Homer  Kunz.  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Secre- 
tarv, David  Sarnoff,  71  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechntcal  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section.  N.  E.  L.  A.  Secretary,  W. 
H.  Thompson,  Des  Moines,  Iowa.  Annual 
meeting,  Dubuque,  la.,  May  9-12. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo,   Iowa. 

Jovian       Order.         Jupiter       (president), 
Thomas     A.     Wynne,     Indianapolis,      Ind 
Mercurv    (secretary),  E.  C.   Bennett,  Syndi 
cate  Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West  Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan, Kan. 


Louisiana  Electrical  Contractors  As- 
sociation. Secretary,  J.  J.  Ziegler,  LIl 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tarv, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh   St.,   N.,   Minneapolis,   Minn. 

Minnesota  Electric  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,  St.  Paul,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.   H.   Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,  Concord,  Mass. 

National  District  Heating  association. 
Secretary,  D.   L.   Gaskill,  Greenville,  Ohio. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  New  York.  Annual  convention, 
Chicago. 

National  Electrical  Contractors*  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Duffield,  41  Martin  Build- 
ing", Utica,  N.  Y.  Annual  meeting,  New 
York,  July  18-22,  1916. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederick  P.  Vose,  1343 
Marquette  Building,  Chicago. 

National  Fire  Protection  Association. 
Secretarv  of  electrical  committee.  Ralph 
Sweetland,   141   Milk  St.,  Boston,  Mass. 

National  Independent  Telephone  Asso- 
ciation. Permanent  headquarters,  Room 
204,  Hotel  LaSalle,  Chicago,  111. 

Nebraska  Section.  N.  E.  L.  A.  Secre- 
tarv-treasurer,  B.  E.  Egan,  Room  201, 
Union    Pacific    Building,    Omaha,    Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 
New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N  M.  Meeting,  Albuquerque,  Feb.  14-16, 
1916. 

New  York  Electrical  Society".  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New   York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  PaTourneau,  602  Electric  Build- 
ing, Portland,  Ore. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, "Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Annual  meeting,  Cleveland, 
June   15   and   16. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,  502  Dekum  Building,  Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer.  H.  N.  Miiller,  435  Sixth  Ave., 
Pittsburgh,    Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.     Secretary,  W.  C.  Davisson,  West 
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1.164.625  Impulsi  Sending  Mbchanibm  ; 
\  ii  wi  imi .  Sparklll,  N  v  App  Bled 
No>     10,   1914      « »vei  lapping  cj  cle  tj  pe, 

1.164.626  Impulbb-Transmittini  Mech 
inism  \  ii  Adams,  Sparklll,  N  ■» 
\i>p    filed   \u\     80,    191  I,      For  automatic 

excha  nges. 
1,16  1,683      Troi  lei    w  iri    Si  pport  ;    w      F 
I  vtw  Her,  Tai  entum,  Pa.     App    Hied    Ipril 
29,  1 9  i  i,     I  'I voted  supporl  Ing  arm. 

1.164.634  Electric  Riveter;  s.  S.  Eveland, 
Philadelphia,  Pa  App.  Bled  April  i.  1918. 
i  ; i ? i  be  used  on  circuits  <>t'  different  volt- 
ages. 

1.164.635  Electric   System    op    Distribu- 
G      R     Fessenden,    Jr.,    Lancaster 

\  S  App.  Bled  June  6,  1912.  For  car 
lighting. 

1,164,662.  Party-Line  Telephone  System  ; 
Q  E.  Mu.  Her,  La  Grange,  111.  App.  Bled 
14.  1911.  Ringing  currents  of  dif- 
ferent electrical  charactei 

1,164,719.  Electric  Motor-Control  Ap- 
paratus; n.  F.  Hitner,  .Mount  Vernon, 
Ohio.  App.  Bled  Auu.  18,  1911.  For  draw- 
ing glass  cylinders. 

1,164,720  Stand-Lamp  Reflector;  P.  M. 
Hotchkin,  Chicago,  111.  App.  filed  May  8, 
1912.  Reading  lamp  which  illuminates 
room. 

1,164,727.  Switch  for  LIGHTING  Installa- 
tions: f.  Kratz,  Stuttgart,  Germany. 
App.  Bled  July  l,  1915.  Locked-vehicle 
lighting  switch. 


1,164,634 — Electric  Riveter 

1,164,728.  Arc-Light  Electrode;  I.  La- 
doff,  Cleveland,  Ohio.  App.  filed  Nov.  27, 
1911.     Carbon  and  titanate  of  barium. 

1,164,734.  Electroplating  Generator;  D. 
McDermid,  Irvington,  N.  J.  App.  filed 
July  22,  1914.  Double  commutator  and 
arranged  to  deliver  different  voltages. 

1,164,737.  Signaling  System;  C.  F.  Mead, 
Cleveland,  Ohio.  App.  filed  Dec.  5,  1911. 
For  giving  calls  in  shops. 

1,164,746.  Secondary  or  Storage  Battery  ; 
W.  S.  O'Connor,  New  York,  N.  Y.  App. 
filed  April  29,  1911.  Ventilation  of  plates, 
enabling  free  circulation. 

1,164,757.  Lightning  Arrester;  E.  O. 
Schweitzer  and  N.  J.  Conrad,  Chicago,  111. 
App.  filed  March  20,  1915.  Horn-gap  ar- 
rester discharging  under  excessive  pres- 
sure but  not  under  line  pressure. 

1,1  (',4,767.  Electric  Cigar  Lighter;  M.  H. 
Spielman,  New  York,  N.  Y.  App.  filed 
July  26,  1915.  Openings  provide  for  cur- 
rent of  air. 

1,164,786.  Fire-Alarm  Box  Attachment; 
A.  and  L.  Cudosky,  Passaic,  N.  J.  App. 
filed  May  26,  1915.  Hand-cuff  construc- 
tion. 


Record  of 

Electrical 

Patents 

Notes  on  I  fluted  States  Patents  issued 
Dec,  21,  191"),  prepared  by  Mitchell 
&   Allyn,   41    Park    Row,   New    York. 


1,164,832,    Automobile  Signal  ;  P    McLaren, 
Wbittier,    Cal.      App.    Bled    Feb.    24, 
For  indicating  Intended  movements. 

1.164.906.  A i -Tn. math-  Circuit-Breaker  ; 
J.  P.  Arndt,  Neenah,  Wis.  App.  filed  June 
I.  1914.  Can  be  substituted  for  an  or- 
dinary  fuse  plug. 

1.164.907.  Printing  Telegraph  System; 
c.  G.  Ashley,  Chicago,  111.  App.  filed  Feb. 
6,  1911.     Composite  characters. 

1,164,932.  PLATING  Machine;  J.  A.  L. 
Inters,  Chicago,  111.  App.  filed  Aug.  12, 
1914.  Articles  automatically  removed 
after  thorough  plating. 

1,164.971.  Insulating  Joint;  C.  Wirt, 
Philadelphia,  Pa.  App.  filed  May  16,  1912. 
Cheap,  strong  construction  for  hickeys, 
etc. 

1,164,984.  Electric  Switch;  G.  Breed, 
Philadelphia,  Pa.  App.  filed  March  15, 
1912.  Flexible  blades  separated  by  blot- 
ting paper  or  like   compressible   material. 

1,164,987.  Method  of  and  Apparatus  for 
Projecting  Rontgen  Images  ;  G.  Buckv, 
Berlin,  Germany.  App.  filed  Feb.  3,  1914. 
Prevents  injurious  effect  of  secondary 
rays. 

1,165,205.  Fitting  "for  Electric  Conduits; 
J.  C.  Phelps,  Springfield,  Mass.  App.  filed 
July  8,  1914.  Designed  for  attachment  to 
metal  molding. 

1,165,038.  Variable-Speed  Power  Trans- 
mission; J.  G.  P.  Thomas,  Chiswick,  Eng. 
App.  filed  March  1,  191S.  For  rail  motor 
cars. 

1,165,055.  Electric  Furnace;  W.  J. 
Wrighton,  Philadelphia,  Pa.  App.  filed 
Feb.  19,  1915.  Resistance  conductor  em- 
bedded in  refractory  material. 

1,165,075.  Electric  Regulation;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
Nov.    5,    1910.      Storage-battery   charging. 

1,165,098.  Motor  Control;  C.  H.  Herr,  St. 
Louis,  Mo.  App.  filed  Jan.  30,  1915.  Re- 
sponsive to  pressure,  temperature  or  the 
like. 

1.165.100.  Combined  Filling  and  Gas 
Valve  for  Storage  Batteries  ;  W.  E. 
Holland,  East  Orange,  N.  J.  App.  filed 
June  17.  1911.  Plug  and  cover  construc- 
tion. 

1.165.101.  Storage  Battery  ;  M.  R.  Hutch- 
inson and  C.  W.  Norton,  West  Orange. 
N.  J.  App.  filed  Aug.  13,  1914.  Reduced 
resistance. 

1.165.113.  Electric  Fuse:  T.  E.  Murray, 
Jr.,  Brooklyn,  N.  Y.  App.  filed  May  28, 
1912.  Soldered  joints  and  ends  of  fuse 
strip. - 

1.165.114.  Insulating  Pipe  Coupling;  T. 
E.  Murray,  New  York,  N.  Y.  App.  filed 
March  25,  1915.  Fits  within  the  abutting 
pipe  ends. 

1,165,117.  Automobile  Signal;  J.  Nichol- 
son, Sacramento,  Cal.  App.  filed  April  14, 
1914.  Mounted  on  mud  guards  and  re- 
stored by  spring  motor. 

1,165,126.  Signal  Device:  N.  E.  Rennar, 
Jersey  City,  N.  J.  App.  filed  Oct.  17,  1913. 
Controlled  from  foot-brake  pedal. 

1.165.138.  X-Ray  Tube:  H.  C.  Snook  and 
G.  H.  White,  Philadelphia,  Pa.  App.  filed 
April  7,  1911.     Target-plug  construction. 

1.165.139.  Elevator  Signal  System;  J.  G. 
Somers,  New  York,  N.  Y.  App.  filed 
April  14,  1915.  Signal  restored  when  any 
car  stops  at  the  floor  signaled  from. 


1,165,1  10      Mi  inb  for  Preventing  Ci 
i  ,bak  \ia.     i  n     Electric    (  ables  ;     B.     I>. 

Sprong     a  ml      W.      K.      McCoy,     New      York, 

X.   Y.     App,  Bled   Fi  b    I  2,   I  91  5.     Pi  ■ 

leakage  al  joints  In  ca bli 
1,165,141.     Means  fob  Preventing  Current 

Lbakagi      in     Electric    Cables;     B.     p. 

Bprong    and    W.    !•:.    McCoy,    New    Fork, 

X.    Y.      App.    Bled    Feb.    L2,    1915. 

separating  plates  of  Insulating  material. 
1,165,164.       Insulating     Material;     John 

Ferla,    New    York,    X.    Y.      App.    file. I    ,\l;i 
16,  1907.    Asbestos,  binding  cemi  nt,  acetic 

aeiil   and   glue. 

1,165,192.      Circuit-Breakers;    J.    w"     Mc 

Million.  Mattewan,  W'.  Va.  App.  Bled  Jan. 
30,  Pi  15.  « Iverload  type. 
i ,  l  65,22 1 .  <  !ow  binatjon  Magneto-Genbr- 
\toi:  :  w.  C.  Berling,  Buffalo,  X.  Y.  App. 
filed  Dee.  12,  1913.  Designed  particularly 
for  motorcycles. 

1.165.254.  Sapeti  Ci  i  Out  fob  Electric 
Railways  ;  H.  H.  D.  Heiberg,  Simsbury, 
conn.  App.  filed  April  30,  1915.  For 
single   track. 

1.165.255.  Telephone  Transmitter;  C.  D. 
Herrold  and  A.  B.  Portal,  San  Jos§,  Cal. 
App.  filed  Jan.  12,  1914.  For  wireless 
work. 

1,165,273.  Wire  Connector;  R.  H.  Miller, 
Lansing,  Mich.  App.  filed  Sept.  4,  1914. 
Avoids  the  use  of  binding  posts. 


1,164,720 — Stand-Lamp   Reflector 

1,165,309.  Guide  for  Trolleys  for  Wheels 
of  Overhead  Trolleys  for  Electric 
Cars  ;  W.  N.  Bauer,  Cincinnati,  Ohio. 
App.  filed  March  13,  1914.  Pivoted  guide 
engages  in  groove  in  trolley  wheel. 

1,165,312.  Make-and-Break  Device  for 
Electric  Circuits  ;  J.  T.  Bovle,  Mount 
Vernon,  111.  App.  filed  Dec.  2,  1913.  For 
electric    signs,    etc. 

1,165,336.  Magneto  Switchboard  Cord 
Circuit  ;  O.  M.  Leich,  Genoa,  111.  '  App. 
filed  Oct.  19,  1914.  Gives  to  operator  a 
clearing-out  signal  and  also  a  recall  sig- 
nal. 

1,165,346.  Plating  Machine;  L.  Schulte, 
Chicago,  111.  App.  filed  Sept.  8,  1914.  Ob- 
jects caused  to  turn  over  in  plating  barrel. 

1,165,372.  Potential  Regulator;  E.  H. 
Porter,  Philadelphia,  Pa.  App.  filed  Sept. 
15,  1913.  For  alternating-current  ma- 
chines. 

1,165,374.  Ignition  Dynamo;  C.  T.  Mason, 
Sumter,  S.  C.  App.  filed  July  29,  1913. 
Prevents  excessive  sparking  at  high 
speed. 

14,035  (reissue).  Talking  Machine;  C.  E. 
Woods,  Bridgeport,  Conn.  App.  filed  Dec. 
3,  1914.  (Original  patent  No.  1,108,301* 
Aug.  25,  1914.)  Tone  arm  free  from  vi- 
bration. 
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Manufacturing  Costs  Increase 

THE  influence  of  high  prices  of  raw  materials  on 
manufacturing  costs  in  the  electrical  industry 
creates  a  problem  which  is  felt  acutely  at  the  present 
time.  The  rapid  advances  in  nearly  all  raw  material 
costs,  the  scarcity  of  some  supplies  even  at  the  pre- 
vailing high  level  and  the  mounting  costs  of  labor  con- 
stitute a  combination  which  has  upset  the  stability  of 
costs  in  many  lines  of  production.  Such  conditions 
have  not  prevailed  in  as  serious  a  degree  at  any  pre- 
vious time  in  the  history  of  the  industry.  Where  it 
is  possible  to  do  so,  many  manufacturers  have  intro- 
duced successful  economies,  with  the  result  of  over- 
coming in  part  the  greater  cost  of  their  basic  materials. 
In  most  instances,  however  creditably  these  efforts  have 
been  conceived  and  executed,  they  have  not  offset  the 
full  measure  of  extra  cost  which  is  one  of  the  indirect 
burdens  of  the  European  war.  While  efforts  of  this 
nature  will  be  continued,  the  large  advances  in  cost 
during  the  last  year  and  the  still  strong  and  uncon- 
trollable tendency  toward  further  increases  mean  read- 
justments in  prices. 


Public  Interest  in  Engineering 

IT  is  a  pity  that  it  is  so  universally  believed  that  the 
public  is  not  interested  in  matters  of  engineering. 
The  technical  side  of  the  central-station  development, 
for  instance,  is  seldom  presented  to  the  public  view. 
No  one  of  us  can  feel  enthusiasm  for  a  thing  we  fail 
to  comprehend ;  but  there  is  nothing  more  appealing  to 
every  American  man  and  woman  than  plain,  straight- 
forward stories  of  creative  achievement,  and  surely 
there  is  good  material  for  such  stories  in  the  work  of 
central-station  engineers  and  operators.  The  ear  of  the 
householder  may  not  be  attuned  to  enjoy  the  murmur- 
ings  of  the  slide  rule,  but  the  details  of  a  night's  struggle 
with  a  sleet  storm  for  public  service  is  a  subject  that 
arouses  us  all.  Stories  of  engineering  accomplishment 
and  descriptions  that  tell  how  "the  wheels  go  'round" 
are  universally  appealing.  Invite  the  editors  of  your 
local  newspapers  and  a  few  of  your  prominent  cus- 
tomers, occasionally,  to  make  an  inspection  tour  with 
you.  Show  them  all  about  the  plant.  Explain  the  prin- 
ciple of  your  distribution  system.  Tell  them  stories  of 
the  work  that  is  done  in  times  of  storm,  the  problems 
of  the  winter  peak,  of  load  dispatching.  It  will  bring 
you  interesting  evidence  that,  after  all,  the  trouble  has 
been  more  that  you  have  failed  to  talk  than  that  the 
people  have  not  listened.  And  the  more  this  service 
that  you  render  is  understood  by  your  neighbors  the 
stronger  will  be  the  bond  between  you. 


The  International  Mission 

^T^HE  reader  of  the  article  by  Charles  A.  Stone 
-i-  which  appeared  in  last  week's  issue  cannot  fail 
to  realize  that  America  is  in  the  presence  of  a  great 
opportunity.  This  country  cannot  grasp  the  opportu- 
nity without  taking  upon  itself  at  the  same  time  the 
heavy  responsibilities  that  are  joined  with  tremendous 
power.  Both  opportunity  and  responsibility  belong  in 
large  measure  to  the  electrical  industry.  Now,  it  is  the 
duty  of  the  industry  to  see  that  substance  is  not  wasted, 
that  capital  is  conserved,  that  this  country  shall  be  pre^ 
pared  to  render  an  international  commercial  service 
whose  importance  was  never  before  known.  It  is  nat- 
ural that  in  writing  for  the  Electrical  World  Mr. 
Stone  should  direct  particular  attention  to  the  promise 
which  the  organization  of  the  American  International 
Corporation  holds  for  this  industry.  His  connection 
with  the  industry  is  too  close  for  that  vital  part  of  his 
life  to  be  lost  in  the  background.  But  Mr.  Stone  and 
those  of  his  colleagues  in  the  new  movement  who  also 
have  large  electrical  interests  cannot  do  for  the  industry 
what  the  industry  can  do  for  itself.  To  become  inter- 
national in  hopes  and  accomplishments  the  industry 
must  be  ready  to  give  instant  co-operation,  to  take  the 
initiative,  to  accept  the  chances  that  will  mean  success. 


The  Pan-American  Scientific  Congress 

'  '  f")  NE  f  °r  a11  and  a11  f  °r  °ne"  became  the  keynote 
^^  of  the  second  Pan-American  Scientific  Con- 
gress, closed  this  week,  following  the  address  of  Sec- 
retary of  State  Lansing.  While  scores  of  papers  in  a 
most  catholic  program  were  excellent,  the  spirit  of  the 
conference,  reflecting  as  it  did  the  world  influences  of 
the  present  time,  is  probably  best  characterized  as  po- 
litical rather  than. scientific  or  engineering.  So  impor- 
tant is  the  promotion  of  a  sympathetic  understanding 
of  our  mutual  problems  in  the  Western  Hemisphere, 
however,  that  the  stabilizing  influence  engendered  at 
this  gathering  of  representative  men  may  underlie  not 
only  scientific  and  engineering  development  of  future 
meetings  but  many  larger  problems  of  state.  As  is  so 
often  the  case,  many  detail  questions  are  eliminated  if 
an  understanding  of  the  basic  principles  is  expressed 
and  mutual  confidence  established.  Delegates  are 
agreed  that  this  bond  of  understanding  between  nations 
was  cemented  more  closely  by  the  two  weeks'  inter- 
change of  ideas  on  scientific  and  economic  questions  of 
the  day.  While  the  sincerity  of  the  motives  that  prompt 
a  desire  for  closer  co-operation  has  been  established, 
unfortunately  that  cannot  of  itself  initiate  action.     Or- 


VI 


KLKCTKICAL     WORLD 


Vol.  07,  No.  2 


vram/.ation    for    definite    purpose    la    needed    tO    translate 

food  feeling  Into  results,  one  very  definite  problem  of 
transacting  business  between  parties  whose  wants  and 
products  respectively  are  relatively  unknown  to  each 
other  is  a  question  of  so  standardizing  quality  that  the 
buyer  maj   be  positive  thai  the  seller's  goods  are  what 

he    ordered.       It     lias    been    suggested    that    commercial 

laboratories,  agreed  on  between  representative  organ- 
izations or  representative  individuals  in  private  trans- 
actions between  the  United  States  and  South  American 
states,  act  as  inspectors  so  that  both  parties  in  these 
long-distance  commercial  interchanges  shall  have  a 
recognized  authority.  This  is  merely  one  detail  prob- 
lem out  of  many  that  will  be  solved  only  by  definite  or- 
ganized action,  but  whose  solution  is  at  least  made 
much  nearer  by  the  establishment  of  broadly  sympa- 
thetic relations  which  the  second  Pan-American  Con- 
gress has  forwarded. 


The'Automobile  Show  and  Its  Lessons 

THE  national  automobile  show  held  this  week  in 
New  York  serves  to  focus  attention  on  the  phe- 
nomenal growth  and  magnitude  of  the  automobile  indus- 
try. Numbered  among  the  youngest  of  our  great  en- 
terprises, the  sales  of  gasoline  automobiles  during  the 
year  just  closed  nevertheless  ranged  between  $625,000,- 
000  and  $700,000,000.  Exports  alone  totaled  over  $100,- 
000,000,  chiefly  in  commercial  trucks  to  two  of  the  war- 
ring nations.  What  a  contribution  toward  keeping 
business  running  during  the  dark  period  of  uncertainty 
following  the  outbreak  of  the  war!  Amazing  as  are 
these  figures,  they  do  not  tell  the  whole  story.  The 
automobile  exercises  a  certain  influence  over,  and  also 
reacts  upon,  other  industries.  We  have  already  alluded 
in  these  columns  to  the  menace  confronting  the  electric 
vehicle  in  the  growing  output  of  gasoline  trucks.  Ap- 
parently the  struggle  for  supremacy  has  already  begun, 
for  last  year  the  production  of  electric  vehicles  of  all 
types  was  less  than  $15,000,000. 


Employees  and  Commission  Work 

THE  relations  of  utility  companies  with  public  serv- 
ice commissions  are  so  important  a  part  of  modern 
administration  that  employees  in  general  ought  to  be 
better  posted  about  this  class  of  work.  It  commonly 
falls  upon  the  executive  officers,  and  occasionally  upon 
department  heads,  to  represent  a  company  in  these  pro- 
ceedings at  the  side  of  the  usual  legal  counsel.  Com- 
mission work  is  properly  handled  in  this  way,  but  it  is 
apparently  dropped  at  this  point  in  perhaps  99  per  cent 
of  the  cases.  Many  employees  have  no  more  compre- 
hension of  the  problems  their  superiors  are  meeting 
before  regulating  bodies  than  the  local  sewing  circle  of 
the  Evangelical  Alliance  has  of  the  plans  of  the  Ger- 
man general  staff  for  the  spring  of  1916.  Surely  some 
inkling  of  current  commission  proceedings  affecting  a 
company  may  profitably  be  given  to  interested  em- 
ployees, either  through  informal  talks  at  company  sec- 
tion  meetings,   by  bulletins,   or  through  the   company 


monthly  magazine,  it  such  a  publication  be  maintained. 

Commission  proceedings  are  matters  of  public  record, 
and  \et  the  rank  and  tile  of  the  employees  cannot  fol- 
low them  in  person  because  of  other  duties.  The  breadth 
<>l"  modern  regulation  is  such,  however,  that  it  affects 
Corporate  administration  and  policies,  commercial  and 
technical,  in  the  most  minute  details  of  daily  operation 
and  service,  and  organizations  striving  to  train  their 
employees  will  do  well  to  include  local  commission  work 
in  the  subjects  presented  for  study. 


The  Growth  of  Electrical  Supply  in  London 

THE  inaugural  address  of  President  Sparks  of  the 
Institution  of  Electrical  Engineers  is  a  striking 
resume  of  the  growth  of  electrical  supply  in  England 
for  the  last  thirty  years  or  more.  We  in  this  country 
have  a  very  limited  idea  of  the  peculiar  conditions  under 
which  the  electrical  industries  have  labored  in  Eng- 
land and  the  long  struggle  that  has  gone  on  to  bring 
electrical  development  to  a  point  commensurate  with 
the  importance  of  its  necessities.  Perhaps  nothing  is 
more  striking  in  the  whole  story  of  slow  advancement 
than  the  effect  of  well-intentioned,  perhaps,  but  never- 
theless adverse  legislation.  Electric  lighting  had 
scarcely  come  upon  the  field  before  the  trouble  began. 
In  England  rights  have  to  be  obtained  by  direct  act  of 
Parliament.  In  1882  an  electric-lighting  act  was  passed 
which  choked  the  industry  for  years,  since  Parliament 
in  passing  the  act  at  that  time  decreed  that  the  electric- 
lighting  enterprise  should  be  strictly  local.  The  metro- 
politan area  was  divided  into  no  less  than  forty-two 
local  government  areas  acting  independently.  Com- 
panies that  wished  to  go  into  business  could  obtain  only 
a  seven  years'  license,  or  at  best  a  provisional  order 
for  twenty-one  years,  with  an  opportunity  for  renewals 
for  seven-year  periods,  the  whole  undertaking  being 
subject  to  purchase  by  the  local  authority.  This  was 
discouraging  enough  to  capital,  and  in  six  years  only 
three  private  companies  were  put  under  license  in  Great 
Britain  for  public  supply  under  this  act.  This  was  the 
very  period  in  which  electric  lighting  had  a  startling 
growth  in  our  country  under  more  liberal  and  friendly 
legislation.  An  act  of  Parliament  in  1888  doubled  the 
life  of  the  private  undertakings  and  made  the  terms 
of  compulsory  purchase  less  rigorous,  but  still  left  the 
industry  in  bad  shape.  And  it  was  twenty-one  years 
more  before  really  important  legislation  was  secured 
giving  to  the  British  electric-supply  companies  any- 
thing like  the  rights  under  which  the  American  indus- 
try had  flourished.  The  act  of  1909  for  the  first  time 
gave  the  right  to  sell  electric  energy  in  bulk,  to  supply 
railway  undertakings,  and  to  allow  the  association  of 
supply  companies  under  a  common  management.  The 
result  of  all  this  was  that  the  electrical  supply  of  Lon- 
don was,  and  has  been,  cut  up  into  irreconcilable  frag- 
ments partly  under  private  and  partly  under  public 
ownership. 

We  have  more  than  once  discussed  in  these  columns 
the  various  projects  which  have  been  undertaken   for 
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the  unification  of  this  heterogeneous  collection  of  sta- 
tions. Nothing  has  yet  been  accomplished  by  reason  of 
the  brakes  put  upon  activity  by  unsuitable  legislation. 
London,  therefore,  is  supplied  now,  as  it  has  been  for 
years  past,  by  a  group  of  stations  neither  co-operating 
nor  possessed  of  any  unified  policy,  part  of  them  purely 
private  and  part  of  them  conducted  under  public  author- 
ity. That  they  have  done  as  important  and  extensive 
work  as  they  in  fact  have  speaks  volumes  for  the  skill, 
energy  and  efficiency  of  the  British  engineers  and  man- 
agers who  have  had  the  work  in  charge.  In  spite  of 
adverse  conditions,  many  of  the  enterprises  have  been 
conducted  with  remarkable  success,  although  a  vastly 
greater  measure  of  growth  would  have  been  achieved 
had  there  been  any  opportunity  for  carefully  ordered 
general  supply.  Whether  this,  can  be  worked  out  in  the 
near  future  remains  to  be  seen.  The  situation  is  so 
mixed  and  the  investment  in  separate  undertakings  so 
great,  owing  to  the  universal  use  of  underground  dis- 
tribution, that  it  is  a  very  difficult  matter  to  gain  unity. 
Any  comprehensive  scheme,  as  President  Sparks 
points  out,  must  involve  the  whole  overhead  charges  due 
to  a  new  high-pressure  network  and  to  the  complete 
conversion  plant  for  utilizing  the  new  distribution.  A 
new  network  must  deal  with  individual  areas  which  are 
now  supplied  by  alternating  current  at  eighty-three, 
sixty,  fifty,  forty-five  and  twenty-five  cycles,  together 
with  constant  current  supply  at  two  or  three  different 
pressures.  The  alternating-current  distributions  are 
single-phase,  two-phase  and  three-phase,  at  pressures 
running  from  10,000  volts  down  to  2000  volts.  If  any 
worse  combination  of  heterogeneous  elements  could  well 
be  imagined,  it  would  be  hard  to  specify  it.  In  spite  of 
all  these  difficulties,  there  has  been  profound  study  of 
the  opportunities  for  economy,  and  there  is  at  least  a 
possibility  of  the  finally  successful  achievement  of  the 
apparently  impossible.  The  whole  situation  should  serve 
as  a  most  impressive  lesson  regarding  the  effects  of 
short-sighted  legislation  in  discouraging  initiative. 
American  central  stations  have  their  own  difficulties  to 
contend  with,  some  of  them  serious  ones,  but  in  no 
great  city  has  so  desperate  a  situation  from  the  econom- 
ical standpoint  been  faced.  It  is  remarkable  evidence 
of  personal  efficiency  that,  in  spite  of  these  difficulties, 
the  great  British  metropolis  should  be  as  well  supplied 
as  it  is  from  the  standpoint  of  the  consumer.  A  retro- 
spect of  this  sort  by  an  engineer  who  has  been  in  serv- 
ice through  the  whole  development  of  the  art  is  par- 
ticularly valuable  in  giving  an  epitomized  view  of  such 
an  intricate  and  at  the  same  time  instructive  situation. 


Outdoor  Substation  Structures 

AVERY  useful  illustration  of  the  serious  thought 
now  being  given  to  the  development  of  outdoor 
substations  and  switching  stations  is  given  in  the  com- 
parison of  various  materials  and  sections  for  busbars 
and  in  the  tabulation  of  the  electrical  and  physical 
characteristics  of  such  members  elsewhere  in  this  issue. 
Outdoor  substation  construction  of  this  nature  has  per- 
haps been  more  generally  used  in  the  South,  but  it  is 
rapidly  growing  in  importance  in  the  North  as  well. 
The  number  of  stations  for  any  one  company,  in  north- 
ern climates  at  least,  is  as  yet  limited,  and  this  in  a 
measure  explains  the  lack  of  standardization  or  of 
comparative-cost  analysis. 

In  regions  subject  to  heavy  snow  and  sleet  loads  it 
seems  probable  that  long  busbar  beams  should  be  de- 
signed to  carry  such  loads  in  addition  to  their  own 
weight.  The  suggested  factor  of  safety  of  five  is  rather 
higher  than  is  common  in  transmission  lines  or  even 
in  building  construction.  On  the  other  hand,  the  ulti- 
mate strength  values  cannot  be  closely  approached 
without  deformation  or  buckling.  If,  for  example, 
medium  steel  members  are  used,  with  an  ultimate 
strength  in  tension  (bending)  of  80,000  lb.  per  square 
inch,  the  elastic  limit  of  such  material  would  probably 
not  exceed  48,000  lb.  per  square  inch.  Moreover,  80,000 
lb.  is  rather  excessive  for  ordinary  commercial  steel 
shapes,  the  standard  material  more  nearly  approaching 
64,000  lb.  In  columns  and  struts  the  limitation  of  the 
ratio  of  slenderness  is  always  advisable,  as  indicated 
by  the  compression  formula  of  19,000  —  100  L/B.  This 
value,  L/R,  acts  to  decrease  the  allowable  unit  stress 
of  long,  slender  members.  In  fact,  and  assuming  medium 
shapes,  the  allowable  unit  stress  for  a  ratio  of  100 
would  be  the  average  formula  of  7000  lb.  per  square 
inch.  This  value  in  ordinary  cases  would  represent  a 
factor  of  safety  of  about  three. 

Apart  from  the  question  of  the  comparative  esti- 
mated cost  of  the  two  materials  and  sections  between 
which  a  decision  is  to  be  made  for  any  particular  case, 
it  will  be  a  great  advantage  to  adapt  the  design  to  the 
capabilities  and  the  tools  of  the  small  line  crew.  It  is 
possible  that  many  more  installations,  some  perhaps 
temporary,  would  be  built  were  a  suitable  design  more 
generally  known.  It  is  a  fact  that  in  various  places 
around  the  country  there  are  home-made  pipe  frames 
forming  outdoor  switching  and  transformer  stations 
that  are  entirely  adequate  and  economical,  but  unfor- 
tunately unknown  beyond  a  very  limited  area. 


FOLLOWING  the  usual  plan,  next  The  Coming  Issues 
week's  Electrical  World,  the 
third  issue  for  the  month,  will  be  the  engineering 
and  technical  number  for  January,  with  articles  on  the 
engineering  design  of  the  electrical  features  of  the  new 
Equitable  Building,  New  York  City,  the  largest  office 
structure  ever  built,  and  the  layout  and  installation  of 
station  busbar  construction.  With  this  issue  of  Jan. 
15  there  will  also  be  begun  a  series  of  articles  on 
"Opportunities  for  Electrical  Engineering  Graduates," 


to  appear  regularly  in  the  third  or  engi- 
neering number  of  each  month.  In  the 
commercial  number  of  the  following  week,  dated  Jan. 
22,  there  will  be  presented  a  group  of  articles  bearing 
on  sales  campaigns  and  methods  for  extending  the  use 
of  electrical  service,  with  a  special  contribution  detail- 
ing actual  experience,  under  various  conditions,  and  a 
method  of  retailing  electrical  service  among  the  hum- 
bler homes  and  poorer  business  houses  which  heretofore 
have  generally  been  considered  barren  ground. 
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The  Pan-American  Scientific  Congress,  Whose  Two-Week  Session  at  Washington  Closes  To-day 


At  the  center  of  the  platform,  gavel  in  hand,  is  the  pre- 
siding officer  of  the  Pan-American  Scientific  Congress,  the 
Chilean  Ambassador  to  the  United  States,  Dr.  Eduardo 
Suarez  Mujica.  At  his  left  stand  Secretary  of  State 
Lansing,  John  Barrett,  director-general  of  the  Bureau  of 
American    Republics,    and    the    chairman    of   the    Brazilian 


delegation,  Domicio  da  Gama.  Seated  is  Senor  Don  Ignacio 
Calderon,  chairman  of  the  Bolivian  delegation.  Thomas  R. 
Marshall,  Vice-president  of  the  United  States,  stands  at 
Chairman  Suarez'  right.  Others  on  the  platform  include 
the  representatives  of  Peru,  Ecuador,  Guatemala,  Panama, 
Argentine,  and  other  South  American  republics. 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in    the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


Date  Set  for  N.  E.  L.  A.  Convention 

It  has  been  officially  announced  that  the  next  conven- 
tion of  the  National  Electric  Light  Association  will  be 
held  in  Chicago  during  the  week  of  May  22.  The  head- 
quarters will  be  at  the  Congress  and  Auditorium  hotels, 
where  it  is  proposed  that  all  the  meetings  shall  be  held 
as  well  as  the  usual  exhibit  by  manufacturers  of  elec- 
trical apparatus.  At  one  time  it  was  thought  to  hold 
the  convention  in  Chicago  during  the  early  part  of  June 
so  as  to  enable  delegates  to  take  advantage  of  the  re- 
duced railroad  fares  which  usually  go  into  effect  on 
June  1.  When  the  plans  were  about  ready  the  Re- 
publican party  decided  to  hold  its  convention  to  nomi- 
nate candidates  for  President  and  Vice-president  in  the 
same  city  and  at  the  same  time.  This  upset  the  plans 
of  President  Lloyd,  and  after  thoroughly  canvassing  the 
situation   the   date   noted   above  was   decided   on. 


To  Form  New  Sections  of  Associated  Manufac- 
turers of  Electrical  Supplies 

There  will  be  a  meeting  on  Jan.  12,  1916,  at  11  a.  m., 
at  the  Hotel  Biltmore,  New  York,  of  the  manufacturers 
of  outlet  boxes,  conduit  boxes,  covers  and  accessories 
for  the  purpose  of  forming  a  section  of  the  Associated 
Manufacturers  of  Electrical  Supplies.  Invitations  have 
been  sent  out  to  a  large  number  of  manufacturers  in 
this  line,  and  it  is  believed  the  meeting  will  be  of  con- 


siderable importance  to  the  trade.  In  the  afternoon, 
at  1  o'clock,  the  manufacturers  of  porcelain  products 
will  also  meet  to  consider  the  formation  of  a  section 
of  the  Associated  Manufacturers  of  Electrical  Supplies. 
This  meeting  has  been  called  at  the  request  of  a  num- 
ber of  manufacturers  in  this  line,  and  great  interest 
is  being  shown  in  the  formation  of  the  section. 

At  the  meeting  of  the  molded  or  formed  insulations 
section  to  be  held  later  in  the  afternoon,  at  3  o'clock, 
the  question  of  forming  a  separate  section  for  the  manu- 
facturers of  vulcanized  fiber  will  be  considered,  and 
also  the  appointment  of  standing  committees. 


New  York  City  Discards  the  Arc  Lamp  for 
Street  Lighting 

All  arc  lamps  in  the  city  of  New  York  are  to  be  re- 
placed with  large-sized  gas-filled  tungsten  units  under 
the  terms  of  the  contracts  entered  into  for  1916  with 
the  different  lighting  companies  supplying  the  city. 
Bids  for  supplying  different  parts  of  the  city  have  been 
accepted  from  the  New  York  Edison  Company,  the 
United  Electric  Light  &  Power  Company,  the  Bronx 
Gas  &  Electric  Company,  the  Westchester  Lighting  Com- 
pany, the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  the  Flatbush  Gas  Company,  the  New  York  & 
Queens  Electric  Light  &  Power  Company,  the  Queens- 
boro  Gas  &  Electric  Company  and  the  Richmond  Light 
&  Railroad  Company.    The  amount  of  money  which  the 
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city  is  authorized  to  spend  for  the  lighting  of  streets, 
parks  and  public  places  for  1916  is  $3,022,543,  divided 
as  follows  among  the  different  boroughs:  Manhattan 
and  the  Bronx,  $1,285,782;  Brooklyn,  $1,075,685; 
Queens,  $493,076,  and  Richmond,  $168,000. 

The  new  gas-filled  units  will  range  from  100  cp.  to 
400  watts  in  size,  and  the  vacuum  type  of  lamps  from  40 
watts  to  100  watts. 

During  the  year  1914  the  city  discontinued  the  use 
of  the  flaming-arc  lamp.  Beginning  with  1915  there 
were  in  service  18,211  arc  lamps,  many  of  which  during 
the  year  were  replaced  with  gas-filled  tungsten  incan- 
descent units.  In  1916  the  remainder  of  the  arc  lamps 
will  be  replaced. 

The  prices  which  the  city  will  pay  for  the  new  incan- 
descent units  will  mean  a  saving  in  the  larger  sizes  of 
approximately  $10  per  lamp  over  the  arc  lamps  they 
will  replace. 

Besides  the  saving  to  the  city  in  dollars  and  cents, 
it  was  found  after  a  careful  investigation  and  compari- 
son of  the  gas-filled  tungsten  units  with  the  arc  lamps 
that  the  gas-filled  unit  afforded  a  more  uniform  distri- 
bution of  light,  without  glare  or  flicker,  and  has  a  much 
greater  penetrating  power  in  stormy  or  foggy  weather. 


Annual  Meeting  of  the  American    Physical 

Society 

The  annual  meeting  of  the  American  Physical  Society 
with  Section  B  of  the  American  Association  for  the 
Advancement  of  Science  was  held  at  Columbus,  Ohio, 
Dec.  27-30,  1915.  The  local  headquarters  for  the  Ameri- 
can Physical  Society  were  at  the  Virginia  Hotel,  and 
the  headquarters  for  the  American  Association  for  the 
Advancement  of  Science  were  at  the  Hotel  Chittenden. 
All  sections  of  the  societies  met  at  the  Ohio  State 
University.  Some  sixty-two  papers  were  presented, 
about   half   of   which    were   electrical    in   their   nature. 


Million-Dollar    Contract    for    New    Steel-Mill 
Electrical  Equipment  at  Indiana  Harbor 

The  Inland  Steel  Company  of  Indiana  Harbor,  Ind., 
has  just  placed  with  the  Westinghouse  Electric  &  Man- 
ufacturing Company  an  order  for  the  power  and  elec- 
trical equipment  for  an  entire  new  mill  at  its  Indiana 
Harbor  plant.  The  contract  price,  which  is  authorita- 
tively stated  to  be  about  $1,000,000,  represents  one  of 
the  largest  single  orders  for  steel-mill  electrical  machin- 
ery ever  placed.  Two  5000-kw.  turbine-alternator  sets 
and  auxiliary  apparatus,  two  flywheel  motor-generator 
sets,  two  8000-hp.  motors  and  one  15,000-hp.  motor  are 
included   in   the   equipment  specified. 


Close  of  Pan-American  Scientific  Congress 

The  second  Pan-American  Scientific  Congress  will 
come  to  an  end  in  Washington  Saturday,  after  sessions 
which  have  lasted  two  weeks  and  which  were  partici- 
pated in  by  delegates  officially  sent  to  Washington  by 
the  governments  of  twenty  American  republics  in  ad- 
dition to  those  of  the  United  States.  The  first  congress 
was  held  in  Santiago,  Chile,  in  1908,  and  the  second  one 
was  held  in  Washington  because  of  the  changed  con- 
ditions brought  about  by  the  war  in  Europe  and  the 
desire  thus  caused  for  closer  co-operation  between  the 
American  republics  which  was  given  its  first  official 
impetus  at  the  Pan-American  Financial  Conference  held 
in  Washington  last  May. 


While  many  of  the  newspapers  of  the  country  in  their 
reports  of  the  proceedings  of  the  second  Pan-American 
Scientific  Congress  have  paid  principal  attention  to  the 
political  aspect  of  the  congress  and  its  object  of  draw- 
ing the  American  republics  closer  in  spirit  as  a  result 
of  the  war,  and  to  the  hope  of  a  trade  stimulation  be- 
tween the  countries  of  this  hemisphere  as  another 
result,  the  fact  is  that  many  questions  of  scientific 
interest  were  taken  up  by  the  delegates  to  the  congress, 
in  engineering,  electrical,  metallurgical,  chemical  and 
transportation  fields.  The  foremost  men  in  South  and 
Central  America  were  sent  to  Washington  by  their  re- 
spective governments  to  discuss  these  questions  with 
men  equally  prominent  in  these  lines  in  the  United 
States,  and  in  addition  a  number  of  unofficial  delegates 
from  Latin  America  attended. 

The  most  elaborate  entertaining  in  the  history  of 
Washington  took  place  in  honor  of  the  Latin-Americans,, 
a  unique  feature  of  this  entertaining  being  a  series  of 
dinner  parties  at  the  private  homes  of  Washington 
given  by  women  who  desired  to  be  of  patriotic  service 
to  the  country.  There  were  thirty-five  of  such  dinners, 
as  well  as  a  number  of  public  banquets  and  receptions, 
etc.,  among  the  latter  being  a  state  entertainment  at 
the  Pan-American  Union  building,  with  the  United 
States  government  as  host,  which  was  more  ceremoni- 
ous and  on  a  greater  scale  of  splendor  than  any  enter- 
tainment ever  before  given  in  Washington.  In  addition, 
President  Wilson  gave  a  reception  at  the  White  House 
Friday  night  which  took  the  place  this  year  of  the 
"diplomatic  reception"  of  previous  years  at  the  White 
House,  and  the  President  also  addressed  the  congress 
at  the  Pan-American  Union  building  Thursday  night. 

The  work  of  the  congress  was  organized  in  sections, 
there  being  nine  of  these  groups.  They  met  in  various 
Washington  hotel  and  other  auditoriums,  including  the 
new  National  Museum,  the  Carnegie  Endowment  Build- 
ing, the  Pan-American  Building  and  other  places,  and 
the  section  meetings  continued  simultaneously.  The 
United  States  government  appropriated  $85,000  for  the 
expense  of  the  congress,  and  each  of  the  governments 
of  other  countries  appropriated  a  large  sum,  the  Ar- 
gentine delegation  having  been  allowed  $90,000  for  its 
expenses.  Fifteen  national  and  international  societies 
also  held  conventions  in  Washington  in  connection  with 
the  congress,  meeting  in  joint  session  with  the  sections 
of  the  congress  in  whose  work  the  organizations  were 
particularly  interested. 

Questions  of  interest  to  the  electrical  industry  were 
taken  up  in  Section  III,  devoted  to  the  conservation  of 
natural  resources,  of  which  Dr.  George  M.  Rommel  of 
the  United  States  Department  of  Agriculture  was  chair- 
man, and  in  Section  IV,  devoted  to  engineering,  of 
which  Brig.-Gen.  W.  H.  Bixby,  U.  S.  A.,  retired,  was 
chairman.  Questions  of  interest  to  the  metallurgical 
and  chemical  industries  were  also  taken  up  in  Section 
III  and  Section  IV,  and  in  Section  VII,  devoted  to  min- 
ing, metallurgy,  economic  geology  and  applied  chem- 
istry, of  which  Hennen  Jennings,  former  president  of 
the  London  Institute  of  Mining  and  Metallurgy,  was 
chairman.  Questions  of  interest  to  the  electric-railway 
field  were  taken  up  in  Section  IX,  devoted  to  transporta- 
tion, commerce,  finance  and  taxation,  of  which  Dr.  Leo 
S.  Rowe  of  the  University  of  Pennsylvania  was  chair- 
man. 

John  Barrett,  director-general  of  the  Pan-American 
Union  and  secretary-general  of  the  congress,  was  the 
moving  spirit  of  the  congress,  although  William  Phil- 
lips, Third  Assistant  Secretary  of  State,  was  chairman 
of  the  executive  committee,  having  associated  with  him 
a  number  of  other  prominent  men.  Dr.  Suarez  Mujica, 
Ambassador  of  Chile  to  the  United  States,  was  presi- 
dent of  the  congress. 
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Higher  Prices  for  Electrical  Materials 

Unprecedented  Rise  in  Costs  of  Raw  Materials  and  Labor  Increases  Expense  of  Manu- 
facturing Electrical  Apparatus  and  Supplies  and  Leads  to  Advances  in  Prices 


Higher  costs  of  materials  have  brought  serious  prob 
lems  to  manufacturers  in  the  electrical  industry.  Ac- 
companied,  as  thej  are  in  many  cases,  by  higher  wages 
for  labor,  they  mean  a  radical  revision  in  the  cosl  of 
manufacturing  for  nearly  all  classes  of  machinery  and 
supplies.  Already  the  inevitable  resultant  effect  of 
higher  costs  is  apparenl  in  advances  in  prices  in  vari- 
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ELECTROLYTIC    COPPER    HAS    NEARLY    DOUBLED    IN    PRICE 

ous  branches  of  the  industry.  And  with  the  present 
tendencies  in  the  prices  of  basic  materials  and  labor, 
further  advances  in  the  quotations  for  the  finished  prod- 
ucts in  many  lines  appear  to  be  certain. 

The  unprecedented  advances  in  values  of  raw  mate- 
rials, which  are  the  responsible  cause  of  higher  prices 
for  finished  products,  result  from  a  war  which  calls  for 
a  consumption  of  metals  on  a  scale  that  is  without 
parallel  in  history.  And  substantially  all  of  the  metals 
that  are  used  in  the  manufacture  of  munitions  of  war 
are  those  that  are  necessary  for  electrical  manufac- 
turers. Probably  the  electrical  industry  is  suffering 
more  than  any  other  industry  from  the  shortage  and 
high  prices  of  its  raw  materials  as  a  result  of  the  tre- 
mendous demand  for  munitions  of  war  regardless  of 
cost. 

Copper  in  the  Industry 

The  most  conspicuous  metal  whose  use  is  indispensa- 
ble in  the  electrical  industry  is  copper,  and  the  fluctua- 
tions in  this  market  have  caused  changes  of  great  impor- 
tance in  values.  Since  the  publication  of  the  article  on 
the  copper  situation  in  the  Electrical  World  of  Nov. 
6,  1915,  the  price  of  the  red  metal  has  increased  still 
further.  It  has  gone  from  about  18  cents  to  23  cents 
per  pound,  and  large  recent  orders  from  the  Allied  gov- 
ernments in  Europe  have  absorbed  consumption  capacity 
still  more  closely  and  stimulated  copper  producers  to 
look  forward  to  even  greater  demands  and  higher  prices 
in  the  future. 

Admitting  that  the  time  of  conclusion  "of  the  war, 
and  hence  the  end  of  the  demand  for  war  purposes,  will 
mean  a  sudden  readjustment  of  the  bases  of  their  mar- 
ket, some  of  the  copper  authorities  still  express  confi- 
dence that  an  equally  insistent  demand  for  peaceful 
industrial  uses  will  follow  immediately.  They  point  to 
the  known  sacrificing  and  stripping  of  all  supplies  of 
copper  in  Germany  and  the  countries  allied  with  it  in 
the  war,  to  the  entire  destruction  of  thousands  of  in- 
dustrial plants,  and  to  the  expected  large  demand  in  this 
country.  They  do  not  fear  industrial  collapse  so  much 
as  they  hope  for  an  industrial  revival  throughout  the 
world  after  the  settlement  of  peace. 


New  Prick  LEVEL  in  COFFEB 

The  latest  changes  in  the  prices  of  copper,  carrying 
it  far  above  the  level  of  IK  cents,  at  which  central- 
station  buying  is  generally  curtailed,  have  contributed 
heavily  to  the  present  problems  of  the  electrical  manu- 
facturers. This  will  be  appreciated  by  reference  to  a 
rough  estimate  of  the  effect.  If  an  increase  of  1  cent 
per  pound  in  the  cost  of  copper  means  an  increase  of, 
say,  1  per  cent  in  the  cost  of  some  types  of  apparatus, 
a  rise  of  8  cents,  or  from  a  normal  price  of  15  cents  to 
23  cents,  means  an  advance  of  8  per  cent.  If  for  every 
increase  of  1  cent  in  the  price  of  copper  per  pound  there 
is  a  corresponding  increase  of  2  per  cent  in  the  manu- 
facturing cost  of  other  classes  of  electrical  products  the 
same  advance  in  the  copper  market  would  create  a 
change  of  16  per  cent  to  be  taken  into  account. 

The  copper  situation  in  the  electrical  industry  is  also 
affected,  however  slightly,  by  the  use  of  this  metal  as 
a  substitute  for  other  metals  which  are  unobtainable 
because  of  the  demands  for  war  munitions.  For  in- 
stance, the  difficulty  of  obtaining  brass  from  the  makers 
at  assured  dates  or  at  terms  corresponding  to  those  pre- 
vailing in  normal  times  has  led  some  manufacturers  to 
substitute  copper  for  certain  purposes.  The  action  of 
some  central-station  companies  in  various  parts  of  the 
country  in  replacing  aluminum  transmission  wires  with 
copper  and  making  a  profit  by  the  sale  of  the  scrap 
aluminum  was  illustrated  by  the  example  of  the  Roches- 
ter Railway  &  Light  Company,  which  was  reported  in 
the  Electrical  World  of  Dec.  25,  1915. 

Other  Advances 

Outside  of  the  prominent  instance  of  copper  substan- 
tially all  other  metals  have  risen  in  price  and  thus  have 
advanced  manufacturing  costs.  In  commenting  on  the 
situation  to  the  representative  of  the  Electrical 
World,  manufacturers  refer  to  the  higher  prices  of,  for 
instance,  steel,  lead,  aluminum,  spelter,  machine  tools, 
and,  more  recently,  rubber.  In  addition,  there  is  the 
great  difficulty  of  getting  deliveries  promptly,  and  this 
frequently  bears  directly  upon  the  price.  To  be  told 
by  a  machine-tool  maker  that  delivery  will  be  made  when 
it  is  possible  to  make  it,  and  that  the  price  will  be  the 


__ — „ — 

|  |   [  |  |   |  [  |   [  |  |    |  |  |    |  |  |   |7.5 

7                 | 

► 

-    jbb 

A.  f 

^  L                        t      4-^ 

I     i ' 

j&            .  ^^__i-S5 

r                      LONDON  PRIC£              l\    f 

i    v,         /U  >r J 

wK  r      i?1 

1       fif       f 

4  5                                    l<                !      r^i 

A  m---           is 

f              ^      '-^f    1 

X-  X     — T    - 

a    "K       ,_V           r-^rN£»Y-)kK  PRICE 

^    t. 

*n    "l-Lr 

ic  rrM 

-  i                    is 

Jan.   Feb.  (lor     Apr    flay  June 
K_ —                         lais- 

July    Aug.  Sept.  0c+     Nov.    Dec. 

— > 

SHARP  FLUCTUATIONS  IN  THE  PRICE  OF  LEAD  IN  1915 

current  market  quotation  at  the  time  of  delivery,  does 
not  give  the  electrical  manufacturer  any  definite  ground- 
work for  his  calculation  of  costs  or  promise  of  delivery 
in  dealing  with  his  customers.  Nor  does  it  clear  the 
atmosphere  to  find,  after  the  acceptance  of  a  contract, 
that  an  unexpected  double  price  must  be  paid  for  prompt 
delivery  of  some  of  the  materials  which  are  essential 


January  8,  1916 


ELECTRICAL     WORLD 


79 


for  the  finished  product.  Yet  those  are  typical  of  the 
experiences  that  electrical  manufacturers  are  having. 
To  the  difficulties  of  price  increase  are  added  the  diffi- 
culties of  delayed  or  uncertain  delivery  of  materials 
or  goods  which  are  needed  for  the  finished  apparatus. 

The  accompanying  table,  taken  from  the  records  of 
one  manufacturer,  gives  an  approximate  idea  of  the 
difference  between  values  for  raw  material  based  upon 
market  conditions  of  Jan.  1,  1915,  and  market  con- 
ditions of  Jan.  1,  1916.  In  the  individual  articles  an 
arbitrary  value  was  taken  in  order  to  show  the  rela- 
tions between  the  two  periods,  as  it  is  impossible  to 
represent  actual  value  of  different  classes,  weights  and 
types  of  cast  iron,  for  instance,  in  any  one  figure,  and 
that  is  true  of  other  materials. 

RAW-MATERIAL    PRICES    NOW    AND    A    YEAR    AGO 


Iron  castings 

Steel  castings .  . . 
Steel  shafting . . . 
Sheet  steel  at  mill 

Steel f orgings .  . . 

Ingot  copper 

Wrought  brass.  . 
Cast  brass 

Cotton  tape. .  .  . 
Asbestos  tape. . . 

Lumber 

Mica 


January  1,  1915 


3.50  cents  per  pound 
4.60  cents  per  pound 
1.70  cents  per  pound 
2.40  cents  per  pound 

2.25  cents  per  pound 
13  cents  per  pound 
13  cents  per  pound 
20  cents  per  pound 

50  cents  per  gross  yd. 
$1.00  per  pound 
$20.50  per  1000  bd.  ft. 
$1.00  per  pound 


January  1,  1916 


4.00  cents  per  pound 
5.40  cents  per  pound 
3.50  cents  per  pound 
2.90  cents  per  pound 

3.50  cents  per  pound 
23  cents  per  pound 
26  cents  per  pound 
30  cents  per  pound 

60  cents  per  gross  yd. 
$1.25  per  pound 
$24.00  per  1000  bd.  ft. 
$1.40  per  pound 


Increase 


$10.00  per  ton 
$14.00  per  ton 
i00  per  cent 
$10.00  per  ton 

100  per  cent 
10  cents  per  pound 
100  per  cent 
50  per  cent 

20  per  cent 
25  per  cent 
$3.50  per  1000  bd.  ft 
40  cents  per  pound 


Effect  on  Different  Classes 

The  very  marked  advances  in  raw  materials,  of  course, 
affect  different  classes  of  goods  in  different  ways.  Man- 
ufacturers of  wires  and  cables,  in  which  the  raw  material 
cost  comprises  nearly  the  entire  cost  and  the  labor  ele- 
ment is  slight,  are  able  to  follow  their  regular  practice 
of  substituting  new  price  lists  for  the  old  ones  with 
every  substantial  change  in  the  market.  Another  class 
of  apparatus  is  that  which  through  a  long  period  has 
been  somewhat  standardized  as  to  price.  In  such  a 
class  the  manufacturer  who,  notwithstanding  the  higher 
level  of  raw  materials,  hesitates  to  make  advances  to 
his  customers  faces  the  alternatives  of,  on  the  one  hand, 
cutting  his  costs  by  economies  or  through  larger  pro- 
duction or,  on  the  other  hand,  losing  or  lessening  his 
profit.  Then  there  is  another  class,  comprising  the 
apparatus  which  is  manufactured  on  individual  orders. 
Not  being  subject  to  predetermination  for  the  purposes 
of  a  price  list  and  being  in  a  competitive  field,  the  costs 
in  this  class  of  apparatus  necessarily  change  with  fluc- 
tuations in  material  costs. 

As  the  proportions  of  labor  and  material  costs  vary 
so  greatly  in  different  classes  of  materials,  it  is  not 
possible  to  state  how  much  effect  each  of  these  factors 
will  have  on  changes  in  prices.  In  some  well-known 
cases  the  cost  of  labor  represents  about  70  per  cent  of 
the  total  cost  of  the  finished  product.  In  other  cases,  of 
course,  the  inverse  proportion  holds  true.  But,  as  in 
the  case  of  raw  materials  the  electrical  manufacturers 
suffered  because  of  the  demand  for  war  munitions,  so 
have  they  felt  in  a  similar  way  the  results  of  the  demand 
for  labor  for  this  purpose. 

Production  Economies 
In  the  effort  to  keep  costs  from  mounting  in  the  same 
ratio  as  the  mounting  costs  of  raw  materials,  many 
economies  in  production  have  been  instituted.  In  some 
cases  these  have  been  sufficient  to  overcome  the  added 
costs  of  raw  materials,  so  that  in  such  instances  the 
manufacturers  concerned  do  not  at  this  time  expect  to 
make  increases  in  prices  to  consumers.  In  other  cases, 
however,  comprising  a  wider  range  of  classes  of  appa- 
ratus and  supplies,  the  discussions  of  officials  of  the 
manufacturing  companies  with  a  representative  of  the 


Electrical  World  show  that  the  costs  of  materials 
have  gone  beyond  control.  In  one  manufacturing  com- 
pany a  record  of  the  quotations  of  materials  comprising 
over  80  per  cent  of  the  raw  materials  used  shows  that 
present  prices  are  35  per  cent  higher  than  the  average 
prices  prevailing  during  1915. 

With  such  a  condition  the  manufacturers  take  the 
position  that  the  only  course  which  will  prevent  disaster 
is  some  increase  in  prices.  The  higher  costs  of  mate- 
rials are  already  reflected  by  advances  in  prices, 
and  others  are  expected  to  follow,  even  if  the  present 
level  of  raw  materials  remains  unchanged,  and  still 
greater  advances  are  predicted  if  the  costs  of  raw  mate- 
rials should  be  subjected  to  more  intense  demands  with 
consequent  higher  price  levels.  The  causes  of  higher 
costs  are  clear  in  the  quotations  in  all  markets  for  raw 
materials,  but  the  effects  have  been  slower  in  making 
their  appearance. 

Approximate  Increases 

As  the  materials  manufactured  by  many  of  the  elec- 
trical manufacturing  organizations  are  so  diversified, 
it  is  not  possible  to  estimate  except  as  a  frank  approxi- 
mation the  probable  extent  of  the  increases  in  prices. 
In  such  classes  as  wires  and  cables,  where  the  price  is 
dependent  largely  on  the  price  of  the  copper  metal,  the 
increase  already  has  been  very  sharp,  and  only  a  little 
further  increase  in  the  market  is  necessary  to  make  the 
advance  from  the  low  point  a  round  100  per  cent.  This, 
of  course,  is  not  characteristic,  but  it  is  a  positive  index 
of  some  of  the  undeniable  higher  costs.  Conservative 
judges  estimate  the  increased  cost  of  manufacturing 
in  general,  as  a  result  of  the  conditions  produced  by  the 
war,  at  not  less  than  15  or  20  per  cent.  In  certain  lines 
of  materials  it  is  not  believed  that  an  increase  of  more 
than  10  per  cent  will  be  required  in  order  to  cover  the 
advance  in  cost. 

Manufacturers  who  keep  exact  records  of  their  costs 
realize  the  full  extent  of  the  problem  created  for  them 
by  the  changes  in  the  markets  for  raw  materials.  Not 
all  of  the  manufacturers,  however,  make  a  careful  study 
of  their  production  costs. 

Dr.  Francis  B.  Crocker,  who  has  devoted  much  study 
to  the  subject  of  costs  of  electrical  manufacturing  in  his 
connection  with  the  Crocker-Wheeler  Company,  was 
asked  to  express  his  views  to  the  Electrical  World  on 
present  conditions.  He  discussed  the  crude,  inadequate 
methods  of  cost-keeping  in  the  early  days  of  the  indus- 
try and  attributed  many  of  the  difficulties  of  the  present 
situation  to  those  and  to  the  inherent  problems  in 
electrical  energy. 

Views  of  Dr.  Crocker 

Dr.  Crocker  declared  that  extreme  cheapness  is  a  very 
questionable  virtue  in  electrical  apparatus,  just  as  cheap 
dental  work  is  poor  economy.  The  contingencies  and 
troubles  that  may  arise  are  more  numerous  and  compli- 
cated than  in  any  other  branch  of  business.  In  its 
design,  construction  and  operation  every  electrical  ma- 
chine involves  difficult  questions  in  four  branches  of 
science— electricity,  magnetism,  mechanics,  and  heat. 
Very  often  these  are  mixed  up  in  most  puzzling  con- 
fusion. With  electrical  apparatus  the  slightest  defect 
in  the  insulation,  such  as  a  pinhole  or  a  hardly  visible 
chip  of  metal,  is  likely  to  start  serious  trouble  and  often 
results  in  a  burn-out  of  the  whole  machine  or  a  vital 
part,  involving  costly  delays  and  repairs.  A  break  or  a 
cross-connection  at  any  point  in  the  windings,  which 
usually  contain  hundreds  or  thousands  of  feet  of  wire, 
may  have  similarly  disastrous  effects. 

In  spite  of  these  undeniable  facts,  added  Dr.  Crocker, 
electrical  machinery,  including  generators,  motors  and 
transformers,  has  been  sold  on  the  average  with  less 
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percentage  of  profit     that   is,  Dearer  to  actual  coal 
than  almost  an)   other  manufactured  product.     Nearlj 
everyone  In  the  business  of  selling  goods  makes  similar 

claims   ami   complains   of   the   small    margin   Of   profil    m 

his  particular  trade,     in  general,  this   [s  merely  the 

Datura!  human  desire  to  sell  at  as  high  a  price  as  possi- 
ble. In  the  ease  of  elect  rical  machinery,  however,  there 
are   a    nuinlier   of   special    reasons   that    have    really    had 

the  effect  of  making  the  average  selling  price  abnormally 

Close  to   the  cost.      Some   of  these   reasons   are: 

Erroneous  Cost-Keeping 

First  It  is  a  new  business  tor  everyone,  and  new 
people  are  continually  coming  into  it  so  that  there  is  a 
great  tendency  to  omit  items  of  cost,  which  are  brought 
out  only  by  experience.  In  this  way  the  assumed  profit 
is  partly  or  entirely  used  up. 

Second — The  foregoing  would  be  true  of  any  new  or 
rapidly  growing  business.  In  addition  there  are  the 
many  technical  and  often  highly  scientific  questions  that 
continually  arise  in  the  manufacture  and  use  of  electrical 
apparatus.  Even  in  the  case  of  established  lines  of 
machines  of  which  thousands  have  been  made,  one  par- 
ticular, individual  machine  may  show  peculiar  actions 
that  are  difficult  for  the  most  experienced  engineer  to 
explain.  Most  of  this  is  impossible  to  foresee,  but  it 
increases  total  cost. 

Third — The  type  of  men  in  business,  particularly 
salesmen,  are  inclined  to  seize  upon  any  opportunity 
and  quote  very  close  prices.  They  are  the  opposite  of 
the  old-fashioned,  hard-headed  business  man,  who  asks 
a  certain  price  and  sticks  to  it. 

Fourth — The  novelty  and  rapid  extension  of  the  elec- 
trical business  puts  each  salesman  in  the  position  of  a 
pioneer  or  missionary  who  is  advancing  a  worthy  cause 
by  making  a  sale  even  at  a  low  price.  This  is  true,  but 
not  profitable.  Several  experienced  salesmen  recently 
took  that  position  about  a  very  successful  line  of  ma- 
chines that  had  been  on  the  market  for  four  years. 

Fifth — The  requirements  of  electrical  machinery  dif- 
fer widely  as  to  size,  power,  speed,  voltage,  temperature, 
open  or  inclosed,  horizontal  or  vertical,  and  waterproof 
construction,  shaft  extension,  gearing  or  other  mechan- 
ical connections,  and  many  other  features.  Hence  it  is 
not  feasible  to  manufacture  such  machines  and  keep 
them  in  stock  in  lots  with  the  same  simplicity  and  ad- 
vantages as  in  the  case  of  steam  engines,  pumps,  lathes, 
etc.,  which  do  not  have  so  many  variations. 

Sixth — There  has  been  a  tendency  to  build,  extend  and 
equip  electrical  manufacturing  plants  to  take  care  of  the 
maximum  demand  in  good  times.  Until  a  few  months 
ago  the  times  had  been  very  bad  in  the  electrical  ma- 
chinery business  for  several  years.  Consequently  to 
keep  the  shop  occupied  orders  had  been  taken  at  prices 
which  gave  little  or  no  profit.  That  is,  any  business  is 
better  than  no  business.  Of  course,  that  has  an  ex- 
tremely depressing  effect  on  prices. 

Higher  Prices  Predicted 
Dr.  Crocker  said  that  the  statements  made  by  him 
which  are  given  above  apply  to  the  prices  at  which 
electrical  apparatus  has  generally  been  sold  in  the  past. 
At  the  present  time  the  costs  of  materials  and  labor 
have  greatly  increased  compared  with  those  of  a  few 
months  ago.  Nevertheless,  electrical  machinery  has  not 
been  materially  advanced  in  price.  Of  course,  prices 
have  increased  somewhat,  but  this  rise  is  much  less  and 
later  than  that  in  the  cost  of  materials  and  labor.  They 
should,  of  course,  increase  in  direct  proportion.  Hence 
prices  of  electrical  apparatus  must  be  expected  to  be 
higher  very  soon  to  conform  to  the  present  market  for 
materials  and  labor.  In  the  opinion  of  Dr.  Crocker,  they 
will  go  still  higher  in  the  future  if  materials  and  labor 
costs  show  further  increase,  which  is  likely  to  occur. 


Nickel-Chromium  Patent  Situation 

Prominent  Electrical  Heating  Devict  Manufacturers 
to  Be  Licensed  Undo  Marsh  Patent 

Negotiation  by  the  manufacturers  of  electrical  heat- 
ing devices  using  an  alloy  of  nickel  and  chromium  as  a 

heating  element  in  regard  to  the  acceptance  of  the  terms 
offered  by  the  Hoskins  Manufacturing  Company  and  the 
Genera]  Electric  Company  for  licensing  under  the  Marsh 

patent  jointly   owned   by   these  two  companies  are  still 

pending. 

The  patent,  No.  811,859,  was  granted  to  A.  L.  Marsh 
for  an  electric  resistance  element  on  Feb.  4,  1906,  and 
was  assigned  to  the  Hoskins  Manufacturing  Company, 
which  manufactures  electric  furnaces.  The  patent 
claims  the  use  as  a  resistance  element  of  an  alloy  of 
nickel  and  chromium.  The  alloy,  being  particularly 
adaptable  to  heating  devices,  was  widely  used  without 
license  by  heating-device  manufacturers. 

To  protect  its  patent  the  Hoskins  company  brought 
suit  against  the  General  Electric  Company,  charging 
that  company  with  infringing  the  patent.  The  General 
Electric  Company  showed  that  its  element,  called 
calorite,  while  containing  chromium  and  nickel,  also 
contained  in  addition  15  per  cent  of  iron  and  8  per  cent 
of  manganese.  This,  it  was  held  by  the  United  States 
Circuit  Court  of  Appeals,  in  no  way  avoided  infringe- 
ment of  the  Marsh  patent.  The  iron  and  manganese 
acted  simply  as  diluents.  As  a  result  the  Hoskins 
company  won  its  suit  against  the  General  Electric 
Company. 

The  Hoskins  Manufacturing  Company  also  brought  a 
suit  against  a  large  and  prominent  central  station  to 
compel  it  among  other  things  to  pay  not  only  present 
and  future  royalties,  but  all  back  royalties  as  well.  This 
threatened  to  cause  a  considerable  upheaval  in  the 
entire  central-station  field.  In  order  to  obtain  rights 
under  the  patent  to  ward  off  the  attack  on  the  central 
stations  and  protect  this  field  as  far  as  possible,  the 
General  Electric  purchased  a  third  interest  in  the 
patent. 

The  two  companies  as  joint  owners  of  the  patent 
announced  several  months  ago  to  prominent  manufac- 
turers of  electrical  heating  devices  and  equipment  their 
intention  of  authorizing  the  use  of  nickel  chromium  as 
a  resistance  element  by  a  license  under  the  patent,  and 
since  then  frequent  meetings  of  those  interested  have 
been  held  in  New  York  and  Detroit.  It  is  expected  that 
these  negotiations  will  be  brought  to  a  satisfactory 
close  within  a  short  time. 

It  is  not  the  intention  of  either  company  to  hold  up 
the  heating-device  industry,  and  it  is  understood  that 
the  general  terms  under  which  these  licenses  will  be 
granted  are  very  liberal,  and  not  such  as  will  handicap 
the  industry. 

Legal  Decision 

Suit  was  brought  by  the  Hoskins  Manufacturing 
Company  against  the  General  Electric  Company  in  the 
District  Court  of  the  United  States  for  the  Northern 
District  of  Illinois,  which  granted  an  injunction  and 
accounting,  whereupon  the  General  Electric  Company 
appealed  to  the  United  States  Circuit  Court  of  Appeals. 
The  last-named  court  held  that  the  General  Electric's 
use  of  the  alloy,  nickel-chromium,  was  an  infringement 
of  the  Marsh  patent,  No.  811,859,  and  should  be  re- 
strained. 

The  claims  of  the  patent  are  five  in  number:  Claim 
one  calls  for  an  electric  resistance  element  composed 
of  an  alloy  consisting  of  one  of  the  metals  of  the  chro- 
mium group  and  of  a  metal  having  the  property  of 
nickel  and  cobalt,  combined  in  the  proportion  of  more' 
than   50  per  cent  of  the  latter  and  less  than  50  per 
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cent  of  the  former;  claim  two  calls  for  a  like  element 
comprising  a  strip,  strand  or  filament  formed  of  an 
alloy  of  nickel  and  one  of  the  metals  of  the  chromium 
group;  claim  three  carries  the  last-named  strip,  etc., 
annealed;  claim  four  calls  for  a  like  resistance  element 
formed  of  a  metal  alloy  consisting  of  nickel  and  chro- 
mium; claim  five  calls  for  a  like  resistance  element 
formed  of  a  metal  alloy  consisting  of  less  than  50  per 
cent  of  chromium  and  more  than  50  per  cent  of  nickel. 

"The  object,"  says  the  patentee,  "is  to  provide  as  an 
improved  electric  resistance  material  a  metal  which  has 
the  property  of  being  particularly  low  in  electrical  con- 
ductivity, has  a  melting  point  exceeding  that  of  pure 
copper,  and  may  be  drawn  or  otherwise  shaped  to  form 
particularly  durable,  efficient  and  desirable  strips, 
strands  or  filaments  suitable  for  use  in  various  connec- 
tions where  electric  resistances  are  desirable."  He  also 
says:  "Iron  is  readily  oxidizable  and  will  not  answer 
my  purpose  when  alloyed." 

While  the  patent  was  still  in  the  Patent  Office  the 
patentee  made  certain  changes  to  meet  the  objections 
of  the  examiner  which  the  General  Electric  held 
amounted  to  an  abandonment  of  the  alloy. 

The  strongest  reference  against  the  validity  of  the 
patent  was  that  to  the  English  patent  granted  to  Emile 
Placet,  which  was  not  before  the  examiner  nor  known 
to  Marsh  at  the  time  of  his  invention,  according  to  the 
records.  The  Placet  patent  relates  to  a  method  of  in- 
troducing pure  chromium  into  metals  and  alloys  in  a 
state  of  fusion.  "This  chromium,"  Placet  says,  "is  ab- 
solutely pure.  It  improves  all  metals  and  alloys  with 
which  it  is  mixed  by  imparting  to  them  the  qualities 
peculiar  to  itself.  It  renders  them  harder,  more  resistant 
to  shocks,  tension  and  friction,  and  also  renders  them 
more  proof  against  the  destructive  action  of  the  air, 
moisture,  acids  and  high  temperatures.  Chromium 
renders  metals  and  alloys  more  resistant  than  heretofore 
to  high  temperatures,  and  increases  the  electrical  re- 
sistance of  manganese,  ferro-manganese,  ferro-nickel 
and  other  metals  employed  in  the  manufacture  of  con- 
ductors of  high  electrical  resistance." 

It  was  testified  by  Marsh  that  his  discovery  came, 
not  through  disclosures  made  by  Placet,  but  by  acci- 
dent, when  he  was  working  in  another  field.  The  Hos- 
kins  company  contended  that  Placet  did  not  contem- 
plate a  complete  operative  resistance  element,  but 
merely  meant  to  make  a  statement  concerning  the  physi- 
cal property  of  resistivity;  that  a  disclosure  of  resist- 
ance is  not  a  disclosure  of  a  resistance  element,  and 
that  alloys  do  not  necessarily  partake  proportionately 
of  the  properties  of  their  ingredients. 

The  General  Electric  Company  sought  to  purchase 
the  patent  and,  failing,  took  the  Hoskins  company's 
alloy  of  nickel  and  chromium  and  added  a  small  quan- 
tity of  manganese  and  15  per  cent  of  iron,  admittedly 
for  the  purpose  of  coming  within  the  alleged  disclosures 
of  the  Placet  patent.  These  additions,  the  Hoskins  com- 
pany contended,  served  merely  as  diluents  and  in  no 
appreciate  degree  affected  the  characteristics  of  the  al- 
loy. This  element  is  termed  colorite  and  contains  nickel 
65  per  cent,  iron  15  per  cent,  chromium  12  per  cent  and 
maganese  8  per  cent.  The  Hoskins  company  insisted 
that  for  purpose  of  durability  as  an  electrical  resistance 
element  it  is  practically  identical  with  its  own  element. 

The  General  Electric  Company  contended  that  the 
claims  were  narrow  and  must  be  strictly  construed,  that 
its  own  resistance  element  did  not  infringe  the  claims 
as  they  read,  that  construed  in  the  light  of  prior  art 
and  the  file  wrapper  the  claims  cannot  cover  Marsh's 
element,  which  comes  within  the  Placet  patent  and 
Marsh's  abandoned  claim  four,  although  Placet  shows 
no  alloy  used  as  a  high-resistance  element  having  less 
than  56  per  cent  of  iron. 


The  invention  of  electric  heating  appliances  had  be- 
gun, and  it  was  apparent  that  the  need  of  conductors 
having  great  durability  when  subjected  to  heat  was  at 
hand.  This  involved  also  substances  which  possessed 
the  property  of  ductility  to  a  degree  sufficient  to  permit 
the  drawing  of  filaments,  strands,  wires,  etc.,  for  use 
as  electrical  conductors.  Platinum  alone  was  recognized 
as  an  enduring  material  suitable  for  conductors  which 
were  required  to  be  subjected  to  great  heat,  but  its  cost 
prohibited  its  commercial  use,  and  consequently  the 
Marsh  discovery  was  hailed  as  an  available  sub- 
stitute. 

The  court  says:  "It  was  and  is  a  most  valuable  re- 
sistance material,  and  it  lasts,  when  subjected  to  heat 
from  800  deg.  C.  to  1000  deg.  C,  150  times  as  long  as 
anything  in  the  prior  art  except  platinum,  unless  Placet 
may  be  construed  to  have  disclosed  the  concept;  for 
unless  Placet  anticipates  Marsh's  material  as  an  electri- 
cal resistance  element  it  is  not  anticipated.  It  will  be 
seen  from  Placet's  English  patent  that  the  patentee 
leaves  it  to  others  to  ascertain  by  experiment  products 
of  chromium  and  metals  in  alloy  suitable  for  high  re- 
sistance and  those  disclosing  the  element  of  resistance 
to  high  temperature.  Placet's  discoveries  were  before 
the  public  for  almost  eleven  years  before  Marsh's  pat- 
ent was  granted,  from  which  fact  it  may  be  at  least 
conjectured  that  the  valuable  resistance  and  duration 
properties  as  resistance  elements  which  appellant  finds 
disclosed  therein  were  not  ostentatiously  in  evidence. 
Now,  the  law  is  well  settled  that  in  order  to  anticipate 
a  later  invention  the  prior  description  must  be  such  as 
to  show  that  the  article  described  in  the  patent  can  be 
certainly  arrived  at  by  following  the  prior  description 
without  the  assistance  of  local  knowledge  or  local  prior 
use  in  the  locality  where  the  description  is  published, 
and  without  experimentation." 

The  main  feature  of  the  patent,  in  the  opinion  of 
the  court,  relied  upon  as  new  is  the  fact  that  Marsh 
found  by  experiment  that  the  alloy  of  the  patent  com- 
bined with  great  resistivity  marvelous  durability  sec- 
ond only  to  platinum,  under  conditions  which  made  its 
production  commercially  practicable.  Placet  says  that 
chromium  renders  certain  metals  more  resistant  to 
higher  temperatures,  which  is  not  durability.  "At  most 
he  (Placet)  is  speaking  of  externally  applied  heat,  which 
is  no  criterion  for  durability  under  internally  developed 
heat." 

It  seemed  clear  under  the  authorities,  the  court  held, 
that  Marsh  was  entitled  to  a  patent  for  the  service  he 
rendered  in  rescuing  the  alloy  from  obscurity  and  plac- 
ing it  in  the  forefront  of  electrical  resistance  elements. 

The  court  deemed  it  a  fair  deduction  from  the  evi- 
dence that  Marsh  was  not  thinking  of  a  diluent  of  iron 
but  of  iron  as  a  substitute  for  nickel  or  a  body  for  his 
alloy.  From  the  record  it  appeared  that  for  the  pur- 
poses of  an  all-around  element  of  great  specific  resis- 
tivity, including  the  essential  companion  property  of 
endurance  or  resistance,  to  the  encroachment  of  high 
temperature,  etc.,  15  per  cent  of  iron  has  no  appreci- 
able effect  on  a  chromium  and  nickel  alloy.  For  all 
practical  purposes  for  use  in  electric  heating  and  cook- 
ing appliances  and  other  devices  employing  high  tem- 
perature the  two  resistances  were  held  to  be  identical. 

"Thus  it  is  apparent,"  says  the  court,  "that  iron  and 
manganese  serve  no  purpose  other  than  as  diluents  and 
as  fictitious  bases  upon  which  to  construct  a  claim  for 
non-meritorious  distinctions  between  the  composition 
of  the  two  alloys.  Neither  composition  is  new,  and 
when  applied  in  electrical  resistance  elements  the  re- 
sults are  identical,  as  is  the  appearance  of  the  two. 
There  is  no  other  dissimilarity  than  the  presence  of 
small  and  inconsequential  ingredients  of  iron  and  man- 
ganese in  appellant's  alloy.    The  new  use  is  the  same." 
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Results  of  Tests  on  High-Head  Waterwheels 

Method  of  Making  Water  Tests  and  Electrical  Measurements —Calculating 
Losses  and  Arriving  at  Final  Results  for  Operation  at  580-Ft.  Head 

Till*;  waterwheels  in  the  Tailulafa  Falls  station  of 
the  Georgia  Railway  &  Power  Company  were 
placed  in  service  during  the  latter  part  of  Sep- 
tember,  L918.  They  were  originally  specified  tor  a  normal 
rating  of  16,000  hp.  at  580  ft.  effective  head  when  oper- 
ating at  514  r.p.m.  with  the  generators  connected  to 
them  rated  at  10,000  kw.  On  account  of  the  fact  that 
the  design  of  the  generators  exceeded  contract  specifi- 
cations, it  was  found  that  they  could  carry  12,000  kw. 
continuously  at  80  per  cent  power-factor  and  a  tem- 
perature rise  not  exceeding  the  specifications  for  10,000 
kw.  (40  deg.  C).  The  waterwheel  ratings  were  there- 
fore modified  by  the  builders  and  increased  to  18,000  hp. 
normal,  to  conform  with  the  increase  in  generator  rat- 
ing. The  units  have  carried  19,000  hp.  during  tests. 
Five  units  are  installed  with  provision  for  a  sixth,  mak- 
ing the  ultimate  station  capacity  108,000  hp.  under 
normal  operating  conditions.  These  units  have  been  in 
continuous  service  since  being  installed. 

The  waterwheels  are  of  the  vertical  shaft,  commonly 
known  as  the  Francis  type,  equipped  with  bronze  run- 
ners and  forged  steel  gates.  The  wheel  shaft  is  of 
a  special  grade  of  forged  steel,  made  in  two  sections, 
the  lower  14  in.  and  the  upper  section  16  in.  in  di- 
ameter. The  complete  shaft  weighs  20,000  lb.,  and  the 
complete  turbine  unit  weighs  300,000  lb.  The  spiral 
casing  of  each  unit  is  made  of  special  grade  cast 
iron  in  one  piece,  with  an  inlet  diameter  of  45  in.  con- 
nected to  a  hydraulically  operated  45-in.  gate  valve  for 
cutting  off  the  water  from  the  spiral  case.  A  20-in. 
nozzle  tangentially  opposite  the  45-in.  inlet  is  provided 
on  the  scroll  case  equipped  with  a  20-in.  heavy  gate 
valve  and  a  20-in.  relief  valve,  the  latter  being  under 
the  control  of  the  governor.  The  relief  valve  is  de- 
signed to  discharge  70  per  cent  of  the  discharge  of  the 
turbine  under  operating  head  with  sudden  closing  of 
the'  gates,  and  is  connected  to  the  scroll  case  of  each 
waterwheel  on  a  center  line  with  the  penstock  connec- 
tion. 

The  discharge  from  the  wheels  is  through  draft  tubes, 
the  upper  section  of  which  is  of  cast  iron  fitted  with 
two  large  man  doors  directly  opposite  one  another,  and 
this  section  passes  through  a  chamber  under  the  tur- 
bine floor  from  which  acess  can  be  had  to  the  draft  tube 
under  the  runner.  The  lower  end  of  this  section  termi- 
nates in  a  cast-iron  curbing  which  is  built  into  the 
floor  of  this  chamber,  and  the  connection  between  the 
draft  tube  and  the  curbing  is  made  by  means  of  a  bell 
and  spigot  joint.  To  the  lower  flange  of  this  curbing  is 
riveted  a  draft  tube  made  of  plate  steel  and  built  into 
the  concrete  from  the  floor  of  this  chamber  to  the  point 
where  it  discharges  into  the  tailrace.  The  center  of 
the  wheel  is  set  22  ft.  above  the  level  of  water  in  this 
tailrace. 

While  the  waterwheels  were  designed  to  operate  un- 
der and  tests  were  computed  for  a  net  effective  head  of 
580  ft.,  the  actual  head  under  which  the  plant  operates 
is  606  ft.,  owing  to  the  natural  fall  of  the  Tallulah 
River  and  a  110-ft.  dam.  This  is  at  present  the  highest 
head  under  which  turbine  wheels  are  being  operated  in 
the  United  States.  Other  details  of  this  installation 
were  given  in  the  Electrical  World  for  Dec.  20,  1913. 

Determining  Bonus  Payment  for  Waterwheels 
By  contract  agreement  between  the  builder  of  the 
wheels  and  the  Georgia  Railway  &  Power  Company  the 


FIG.    1 GENERATOR    FLOOR    OF    TALLULAH    FALLS    STATION 

The  generators  shown  are  operated  by  the  highest-head  reaction 
turbines  in  this  country.  Mounting  the  exciters  on  the  dome  of  the 
generators  has  obviated  the  use  of  separate  waterwheels,  auxili- 
aries and  penstocks,  and  in  addition  has  permitted  securing  a 
high  over-all  plant  efficiency.  The  rotating  element  of  each  unit 
is  supported  by  a  single  oil-pressure  thrust  bearing  situated  be- 
tween   the    exciter   and    the    generator. 
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Exciter 
f]  Thrust  Bearing 


FIG.      2 — SECTION      SHOWING     WATERWHEEL     SETTING,      INLET, 
RELIEF  VALVE  AND  DRAFT-TUBE  CONNECTIONS 

units  were  to  be  tested  before  acceptance  to  determine 
the  amount  of  bonus  or  forfeiture  to  be  considered  in 
connection  with  the  contract  price.  This  bonus  or  for- 
feiture by  agreement  was  based  on  the  difference  be- 
tween 83  per  cent  and  the  efficiency  shown  by  test  when 
the  unit  was  developing  0.8  of  its  maximum  power 
(about  19,000  hp.)    at  514  r.p.m.  under  580-ft.  head. 

Results  from  Tests 

The  tests  are  described  as  follows:  There  were  five 
units  installed  and  in  operation.  It  was  decided  to 
test  three  of  these  units,  and  for  convenience  of  oper- 
ation Nos.  2,  3  and  4  were  selected,  and  during  the 
test  of  each  of  these  machines  the  other  four  were 
shut  down  and  their  hydraulically  operated  gate  valves 
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FIG.  4- 


-PLAN  OF  TURBINE  SETTING  SHOWING  ARRANGEMENT  OF 
CONTROL   EQUIPMENT 


closed.  The  efficiency  of  unit  No.  2  at  80  per  cent  of 
its  maximum  output  was  88.3  per  cent.  The  highest 
efficiency  for  this  unit  was  89.3  per  cent  at  0.76  gate 
opening  and  16,750  hp.  The  efficiency  of  unit  No.  3  at 
80  per  cent  of  its  maximum  output  was  89.9  per  cent. 
The  highest  efficiency  for  this  unit  was  90.4  per  cent  at 
about  0.75  gate  opening  and  16,875  hp.  The  efficiency  of 
unit  No.  4  at  80  per  cent  of  its  maximum  output  was 
88.7  per  cent.  The  highest  efficiency  for  this  unit  was 
89.50  per  cent  at  approximately  0.76  gate  opening  and 
16,900  hp. 

A  standard  weir  was  installed  in  the  end  of  the  tail- 
race  on  the  concrete  wall,  which  had  been  built  for  the 
purpose.  This  weir  was  30  ft.  long  with  two  end  con- 
tractions  and   was   provided   with   still   boxes   on   each 


FIG.    3 — ONE    OF    THE    17,000-HP.    FRANCIS    WATERWHEELS,    ITS    RUNNER,  AND  A  VIEW  OF  IT  AS   INSTALLED  IN   TALLULAH   FALLS 

STATION 
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end,  which  were  connected  with  ■  pipe  crossing  the 
u;itrr  channel  8  ft.  above  tin-  weir  ami  t  ft.  below  the 
I  of  the  weir.  A  cumber  of  holes  were  drilled 
through  the  lower  section  of  this  pipe  (which  crossed 
the  tailrsce)  for  free  access  of  water  through  same  t<> 

the  still  l«i.\es.  In  each  of  these  still  ho\es  the  depth 
of  water  Over  the  weir  was  measured  !>y   means  of  hook 

gages.     Prof.  C.   M   Allen  of  Worcester,   Mass.,  took 

the  watt'i-  readings  from  this  weir.      In  addition  to  this 

there  was  a  pitometer  installed  in  the  supply  pipe  of 
each  unit,  the  reading  of  which  was  taken  by  Edward 
s.  Cole  of  the  Pitometer  Company  of  New  York,  and 
the  (plant ities  of  discharge  usal  were  the  average  of 
those  Obtained  by  these  two  readings.  In  addition  to 
this,  the  supply  pipe  of  each  unit  is  equipped  with  a 
Venturi  meter,  and  the  readings  of  this  meter  were 
recorded  by  the  engineers  of  the  Georgia  Railway  & 
Power  Company.  All  electrical  readings  were  taken  by 
the  engineers  of  the  Georgia  Railway  &  Power  Company. 
Both  the  S.  Morgan  Smith  Company  and  the  Georgia 
Railway  &  Power  Company  had  a  representative  at  the 
plant  during  these  tests,  and  these  representatives  had 
free  access  to  all  stations  and  all  readings.  After  the 
completion  of  the  work  at  Tallulah  Falls,  all  gages  used 
during  the  test  were  taken  to  the  government  lab- 
oratory at  Atlanta  and  calibrated,  and  all  electrical  in- 
struments used  during  the  test  were  sent  to  laboratories 
in  Atlanta  and  in  New  York  and  carefully  calibrated. 
All  weir  readings  were  taken  to  Worcester  by  Professor 
Allen,  who  worked  up  the  final  quantities  therefrom, 
and  all  pitometer  readings,  together  with  the  pitom- 
eter, were  taken  by  Edward  S.  Cole  and  were  calibrated 
at  the  laboratory  of  the  Worcester  Polytechnic  Insti- 
tute and,  with  the  assistance  of  Prof.  C.  M.  Allen,  the 
final  quantities  were  computed  therefrom.  The  results 
as  given  above  were  based  on  same. 

Electrical  Measurements 

Each  of  the  waterwheels  is  directly  connected  to  a 
10,000-volt  normal-rating  alternating-current  generator, 
which  has  an  exciter  mounted  on  the  waterwheel  shaft 
with  a  governor  pump  mechanically  connected  to  each 
wheel.  Another  pump,  electrically  driven,  is  also  used 
for  each  wheel.  The  electrical  measurements  were 
taken  for  the  purpose  of  determining,  in  the  most  con- 
venient and  correct  manner,  the  output  of  the  turbines. 

The  load  on  the  generators  was  obtained  by  means  of 
two  three-phase,  star-connected,  63,500-volt  water  rheo- 
stats connected  on  the  primary  side  of  the  station  step- 
up  transformers,  giving  approximately  equal  loads  on 
the  three  phases  at  approximately  unit  power-factor. 
The  output  of  the  generators  was  measured  by  means  of 
a  standard  indicating  wattmeter  connected  to  instru- 
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FIG.   5 — CURVES  SHOWING  AVERAGE  POWER  AND  EFFICIENCY  ON 
WHICH  BONUS  FOR  WATER  WHEELS  WAS  ACCEPTED  AND  PAID 
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PIG.  <> — POWER  ANIl  EFFICIENCY  FOR  UNIT  NO.  3,  WHICH  SHOWS 
THE    BEST    PERFORMANCE 

ment  transformers  which  were  connected  to  the  gener- 
ator terminals.  The  current  and  two  potential  trans- 
formers were  connected  in  open  delta  on  the  secondaries 
and  connected  to  the  coils  of  the  indicating  wattmeter 
to  measure  the  total  output.  In  addition  to  the  indi- 
cating wattmeter,  a  standard  watt-hour  meter,  an  indi- 
cating ammeter  and  voltmeter  were  used.  The  amme- 
ter and  voltmeter  were  transferred  to  all  the  three 
phases  for  three-phase  readings. 

In  order  to  avoid  errors  due  to  ratio  of  transforma- 
tion in  the  transformers  used  with  the  instruments,  the 
two-current  and  potential  transformers  were  carefully 
checked  in  a  testing  laboratory  and  proper  allowance 
was  made  for  errors,  as  shown  by  the  calibration  tests. 
Temperature  errors  were  not  present  since  the  types  of 
meters  used  would  not  change  their  indications  with 
the  slight  difference  in  temperature  from  the  tempera- 
ture at  the  laboratory  during  the  check.  Careful  atten- 
tion was  given  to  eliminate  the  effect  of  stray  field 
errors.  During  the  tests  readings  were  taken  simul- 
taneously at  all  points  at  one-minute  intervals,  the  start- 
ing time  being  given  by  flashing  all  station  lights,  all 
watches  having  been  set  to  agree  before  beginning  the 
test.-  At  least  five  accurate  readings  with  steady  load 
were  taken  at  all  points  on  the  power  curve,  namely,  50 
per  cent,  60  per  cent,  70  per  cent,  80  per  cent  and  90 
per  cent  gate  openings,  and  also  as  many  readings  at 
100  per  cent  gate  opening  as  were  necessary.  The  80 
per  cent  power  point  was  then  calculated  and  ten  read- 
ings were  taken  at  this  load  in  order  to  have  an  accurate 
point  on  the  curve  near  that  point  where  the  finally 
calculated  80  per  cent  power  output  would  fall. 

Efficiencies  of  Generator  and  Exciter 

The  efficiencies  of  the  exciters  for  the  various  outputs 
were  taken  from  a  large-sized  efficiency  curve,  which 
had  been  plotted  from  data  obtained  from  the  shop  tests 
of  the  machine  builders.  The  exciter  outputs  were 
divided  by  the  efficiencies  taken  from  the  curve  in  order 
to  obtain  the  exciter  input.  Efficiency  curves  for  the 
generators  were  plotted  from  shop-test  data  of  each 
machine,  and  the  efficiencies  obtained  from  these  curves 
for  the  various  outputs  were  used  to  obtain  the  gener- 
ator input.  The  efficiencies  obtained  in  this  way  in- 
cluded excitation. 

The  power  delivered  to  the  waterwheel  shaft  was  de- 
rived by  taking  the  generator  output  and  dividing  it 
by  the  shop  efficiency  of  the  generator,  which  included 
the  excitation  among  other  losses.  The  exciter  output 
was  then  divided  by  its  shop  efficiency.  These  two  re- 
sults were  then  added  together,  and  from  this  sum  a 
deduction  for  excitation  was  made.  The  final  result  was 
the  net  power  delivered  to  the  waterwheel  shaft. 
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Hydraulic  Calculations 

The  discharge  of  the  weir  was  corrected  for  the  veloc- 
ity of  approach  in  the  following  manner:  The  cross- 
section  of  the  channel  8  ft.  above  the  weir  was  taken, 
and  from  this  area  corresponding  to  the  depth  of  water 
over  the  weir  the  velocity  of  approach  was  obtained 
by  dividing  the  discharge  by  this  area,  and  the  in- 
creased discharge  due  to  the  velocity  of  approach  was 

V2 
obtained  by  the  formula  h  =  -Fr-.     The  weir  discharge 

2g 

was  then  taken  as  the  average  corrected  discharge  for 
both  ends  of  the  weir.  The  leakage  from  various 
sources  was  measured  with  the  plant  at  rest  by  reducing 
the  weir  to  1-ft.  length.  This  leakage  was  found  to  be 
0.25  cu.  ft.  per  second,  and  this  amount  was  deducted 
from  all  final  discharges. 

The  test  results  were  reduced  to  the  head  specified  in 


the  contract  agreements,  namely,  580  ft.,  by  the  use  of 
the  following  formula: 

where  P1  is  the  power  as  tested,  Hx  is  the  head  as 
tested,  P  is  the  power  at  580-ft.  head,  and  H  is  580  ft. 
The  discharge  of  the  wheel  to  correspond  with  the  head 
of  580  ft.  was  calculated  by  the  use  of  the  following 
formula : 

y/Hx~  VH 
where  Qt  is  the  discharge  as  tested,  Q  is  the  discharge 
at  580-ft.  head,  Hx  is  head  as  tested,  and  H  is  580  ft. 
The  data  from  field  tests  were  checked  and  recalculated 
from  original  field-test  data  by  C.  O.  Lenz,  chief  engi- 
neer Georgia  Railway  &  Power  Company,  71  Broadway, 
New  York  City,  and  accepted  by  the  machine  builders 
as  basis  for  the  bonus  payment  on  the  waterwheels. 


Convenient  Switching  Arrangement  for   a 

Lamp  Bank 

By  R.  H.  Langley 

In  many  cases  where  lamp  banks  are  used  as  resist- 
ance a  number  of  single-pole,  single-throw  knife  switches 
are  employed,  each  controlling  a  group  of  lamps  with 
each  group  having  a  different  number  of  lamps.  The 
accompanying  diagram  shows  an  arrangement  used  by 
the  writer  by  which  the  current  may  be  increased  or 
decreased  by  half-ampere  steps  (if  16-cp.,  110- volt  lamps 
are  used)  up  to  the  full  rating  of  the  bank.  The  diagram 
shows  thirty-two  lamps,  eight  small  switches,  numbered 
1  to  8,  and  four  large  switches,  lettered  A,  B,  C,  D.  Each 
of  the  small  switches  controls  one  lamp,  and  each  of  the 
large  switches  controls  one  group  of  eight  lamps.  In 
case  it  is  desired  to  build  the  current  up  by  half -ampere 


0  ©■ 


CONNECTIONS   OF    SWITCHES   TO    INCREASE   OR   DECREASE    LAMP- 
BANK   CURRENT    IN    SMALL   STEPS 

steps  from  0  amp.  to  16  amp.,  the  operation  of  the 
switches  is  as  follows:  Switch  A  is  closed  upward. 
This  connects  one  side  of  the  line  to  the  left  side  of  all 
the  switches  1  to  8.  By  closing  switches  1  to  8  suc- 
cessively to  the  left,  eight  lamps  are  lighted,  one  at  a 
time.  Switch  A  is  then  thrown  down.  This  puts  out 
the  eight  unit  lamps  and  replaces  them  with  group  1 


of  eight  lamps.  In  the  same  way  close  B  upward.  This 
connects  the  line  to  the  right  side  of  switches  1  to  8, 
and  by  closing  1  to  8  successively  to  the  right  all  the 
unit  lamps  are  lighted.  Now  throw  B  down.  This  puts 
out  the  unit  lamps  again  and  lights  group  2  of  eight 
lamps.  By  closing  switch  C  upward,  the  line  is  con- 
nected again  to  the  left  side  of  the  unit  switches,  which 
are  again  closed  to  the  left.  This  process  is  continued 
till  all  the  lamps  are  lighted.  The  current  is  decreased  by 
operating  the  switches  in  the  reverse  order.  The  entire 
load  may  be  cut  off  at  any  time  by  opening  switch  A. 
The  opposite  side  of  the  line  is  connected  permanently 
to  all  the  lamps  as  shown. 

It  is  obvious  that  the  same  system  may  be  applied  to 
any  number  of  lamps.  It  is  advisable  to  have  twice  as 
many  small  switches  as  large  switches.  The  large 
switch  A  carries  the  full  current.  Any  size  lamps  may 
be  used,  or  they  may  be  replaced  by  a  resistance  unit  of 
any  convenient  form. 

The  small  switches  are  of  the  type  commonly  used 
as  magneto  switches  on  stationary  gasoline  engines  and 
motorboats.  The  large  switches  are  of  the  extended 
knife  type,  and  in  the  case  shown  are  of  25-amp. 
rating.  They  are  used  in  order  that  the  time  required 
for  the  throw-over  may  be  short.  A  bank  of  this  kind 
was  built  by  the  writer  for  use  in  his  laboratory,  and 
all  the  parts  were  purchased  and  the  entire  bank 
assembled  in  one  day.  It  has  been  found  very  useful  and 
convenient  to  operate. 


Submarine  Cables   Laid   Across  Golden  Gate 

Two  11, 000- volt  submarine  power  cables  have  recently 
been  laid  across  the  Golden  Gate  at  San  Francisco 
for  the  extension  in  that  city  of  the  Pacific  Gas  &  Elec- 
tric Company  distributing  system.  The  power  is  to 
come  from  Cordelia  substation  at  high  voltage  and  will 
be  stepped  down  at  a  transformer  station  on  the  north 
side  of  the  Golden  Gate  to  11,000  volts,  at  Which  pres- 
sure it  will  be  transmitted  under  the  water  to  the  city 
substations.  The  cables,  which  are  about  13,000  ft. 
long,  were  laid  under  unusual  difficulties,  incident  to 
swift  currents  and  deep  water,  as  well  as  to  dangers  in 
the  heavy  fogs  from  the  shipping  that  plies  in  and  out 
continuously  through  the  entrance  to  the  harbor.  How- 
ever, the  work  was  completed  on  schedule  time  and  the 
cables  successfully  passed  the  22,000-volt  test  to  which 
they  were  subjected  immediately  after  the  work  was 
done.  The  contract  was  held  by  A.  J.  Pahl,  K-P-F 
Electric  Company,  San  Francisco. 
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Busbar    Data   for   Outdoor   Switching   Structures 


Structural  and  Electrical  Characteristics  of  Suitable  Materials,  Including  Iron  and  Steel 
Pipes,  and  Methods  of  Using  These  Data  in  Designing  Outdoor  Switching  Stations 


By  C.  A.  MEES 
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IN  designing  outdoor  substations  and  switching  sta- 
tions structural  as  well  as  electrical  characteristics 
of  differenl  busbar  materials  must  bo  known  BO  that 

the  structure  can  be  built  at  a  minimum  cost  consistent 
with  the  service  it  is  expected  to  give.  If  consideration 
be  given  in  design  only  to  conductivity  and  the  struc- 
tural strength  is  allowed  to  come  to  what  it  will,  many 
times  the  expense  of  supporting  the  busbars  will  amount 
to  more  than  it  should.  Busbar  design,  therefore,  in- 
volves a  balancing  of  the  cost  of  busbar  material  against 
the  cost  of  supporting  and  installing  it,  so  that  the  com- 
bined expense  will  be  a  minimum-  While  copper  is  the 
material  of  which  busbars  are  usually  constructed,  it  is 
not  the  only  material  that  can  be  used  and  straps  are 
not  the  only  shapes  which  should  be  installed.  Under 
some  conditions  aluminum,  brass,  or  even  iron  or  steel, 
may  be  desirable,  and  tubing  is  often  preferable  with 
high  voltages  because  the  skin  effect  is  not  so  noticeable. 

Results  of  investigations  of  busbar  material  and 
dimensions  made  by  the  writer  for  outdoor  stations  are 
given  in  the  data  tabulated  herewith.  The  structural 
characteristics  of  different  sizes  and  kinds  of  pipe  and 
the  formulas  should  assist  in  the  design  of  pipe  frame- 
work such  as  is  commonly  employed  in  transmission- 
line  switching   stations  and   other  outdoor  structures. 

To  show  how  the  accompanying  data  may  be  utilized 
in  ascertaining  the  relative  values  of  different  busbar 
materials,  a  specific  case  has  been  worked  out.  It  is 
assumed  that  a  busbar  B  in  the  accompanying  diagram 
must  support  two  cross-busbars  Al  and  A,  at  the  points 
indicated  and  that  each  must  carry  1650  amp.  The 
distance  between  the  supports  of  busbar  B  is  153  in., 
and  the  length  of  both  cross-busbars  is  15  ft.  One-half 
of  each  cross-busbar  must  therefore  be  supported  by 

TABLE  I— PROPERTIES  OF  BUSBAR  MATERIALS 


Material 


Tensile 

Strength 

(Lb./Sq.  In.) 


Ulti- 
mate 


Copper,  hard  drawn . 
Copper,  annealed .  .  . 


Work- 
ingt 


50,000      10,000 
25,000        5,000 

Aluminum,  99.5  per  cent  pure    25,000        5,000 

♦Brass,  rolled 

Iron,  wrought 

Steel,  medium 


45,000  9,000 
55,000  11,000 
80,000  !   16,000 


Weight  (Lb.) 


Cu.  Ft.     Cu.  In. 


Relative 
Conduc- 
tivity 
(per 
cent) 


555 
550 
168 
530 
480 
490 


0.321 

0.318 

0.0975 

0.307 

0.278 

0.283 


100 
103 

62 

60 

14.5 


♦Ordinary  rolled  brass — 60  per  cent  copper  and  40  per  cent  zinc;  best  brass 
wire — 70  per  cent  copper  and  30  per  cent  zinc. 
fWith  factor  of  safety  of  5. 

TABLE  III— CONSTANTS  FOR  USE  IN  COMPUTING  DEFLECTION 


Material 


C=5/384£ 


C'=l/48£ 


Wrought  iron  and  steel 28 ,  000 ,  000  0 .  000 ,  000 ,  000 ,  465  0 .  000 ,  000 ,  000 ,  744 

Annealed  copper 16,000,000  0.000,000,000,814  0.000,000,001,302 

Commercial  brass 13,500,000  0.000,000,000,965  0.000,000,001,531 

Aluminum  (cast  bars) 11,500,000  0.000,000,001,132  0.000,000,001,812 


busbar  />'.  The  busbar  materials  which  will  be  consid- 
ered arc  indicated  in  the  first  column  of  Table  XIII.  In 
the  fifth  column  are  the  tensile  strengths  taken  from 
Table  I,  giving  a  factor  of  safety  of  five.  The  per- 
missible current  densities,  taken  from  Table  II,  are  in 
the  next  to  the  last  column. 

Starting  with  this  information,  the  size  and  cross- 
section  of  tubing  required,  so  far  as  electrical  conduc- 
tivity is  concerned,  may  be  determined  by  referring  to 
Tables  IV  to  XII.  Under  the  permissible  current  density 
look  for  the  total  current  which  must  be  carried.  On 
the  same  line  to  the  left  the  size  and  cross-sectional 
area  of  the  tube  required  are  given.  The  cross-section 
required  for  strap  material  is  easily  computed  by  divid- 
ing the  total  current  by  the  permissible  current  density. 

To  find  the  weight  per  foot  of  rectangular  sections, 
multiply  the  cross-section  in  inches  by  twelve  and  by  the 
weight  per  cubic  inch  (shown  in  Table  I).  The  weight 
per  foot  of  pipe  may  be  read  direct  in  Tables  V  to  VIII. 
By  substituting  the  computed  weight  in  the  formula  for 
obtaining  the  maximum  bending  moment  in  a  uniformly 
loaded  beam  with  two  symmetrically  placed  concentrated 
loads,  the  following  is  obtained: 


M„ 


Wt.  B  X  153      Wt.  A  X  55 


8  ■  2 

By  inserting  Mmax  as  computed  from  this  equation 
and  /,  as  given  in  Table  I,  in  the  formula  S  =  Mmox 
-+-f,  the  required  section  modulus  of  busbar  B  is 
obtained. 

To  ascertain  whether  the  tube  size  previously  selected 
for  conductivity  has  the  correct  section  modulus,  Tables 
V  to  VIII  are  referred  to,  and  the  values  of  S  as  found 
there  are  compared  with  the  required  value  S  as  com- 

TABLE  II— CURRENT  DENSITIES  EMPLOYED  BY  WRITER 


Service 

Maximum 

Bus. 

Length 

(Ft.) 

Material 

Circ.  Mils/Amp. 

Amp./Sq.  In. 

D.C. 
D.C. 

! 

Short 
Short 

Copper  bars  and 

tubing 

Brass  tubing  and 

aluminum  bars 

1000 
1600 

1250 
800 

D.C. 

A.C.  lighting    ! 

D.C. 

A.C.  lighting 

501 
75/ 
50\ 
75/ 

Copper  bars  and 

tubing 

Brass  tubing  and 

aluminum  bars 

1200 
2000 

1000 
650 

A.C.  inductive 
A.C.  inductive 

75 
75 

Copper  bars  and 

tubing 

Brass  tubing  and 

aluminum  bars 

1500 
2500 

850 
500 

A.C.  inductive 
A.C.  inductive 

200 
200 

Copper  bars  and 

tubing 

Brass  tubing  and 

aluminum  bars 

1600 
2700 

800 
475 

TABLE    IV- 


-PERMISSIBLE   CURRENT   DENSITIES    (ORDINARY 
PRACTICE 


Copper  bars:   1000  circ.  mils/amp.  or  1000  amp.  /sq.  in. 
Aluminum  bars*:    1000  amp./sq.  in.  for  small  sizes 

750  amp./sq.  in.  for  general  work 

500  amp./sq.  in.  for  largest  sizes. 

♦1.56  times  cross-sectional  area  of  copper  bars,  of  same  conductivity;  there-    v 
fore  greater  current  densities  can  be  allowed  with  aluminum  bars  because  of  their 
greater  radiating  surface. 
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Physical  and  Structural  Properties  of  Pipes  and  Tubing 


TABLE  V— WROUGHT-IRON  AND  STEEL  STEAM,  GAS  AND  WATER 
PIPE   (STANDARD  IRON-PIPE  SIZES) 


TABLE  VII— SEAMLESS  COPPER  AND  BRASS  TUBING   (STANDARD 
IRON-PIPE  SIZES) 


Diameter  (in.) 

S-in.' 

J-in.« 

r-in.2 

Area 
(sq.  in.) 

Weight 
(lb./lin.ft.) 

Nominal 

Inside 

Outside 

H 

■    % 

i 

IK 
IK 

0.623 
0.824 
1.048 
1.380 
1.611 

0.840 
1 .  050 
1.315 
1.660 
1.900 

0.0405 
0.0704 
0.0959 
0.2341 
0.3248 

0.0260 
0.0370 
0.0630 
0.1944 
0.3085 

0.262 
0.334 
0.420 
0.562 
0.623 

0.2503 
0.3327 
0.4972 
0.6685 
0.7995 

0.837 
1.115 
1.668 
2.244 
2.678 

2 

2K 
3 
3K 

4 

2.067 
2.468 
3.067 
3.548 
4.026 

2.375 
2.875 
3.500 
4.000 
4.500 

0.5996 
1 . 0642 
1 . 7242 
2.3896 
3.2087 

0.6646 
1 . 5298 
3.0174 
4.7792 
7.2197 

0.787 
0.947 
1.163 
1 .  337 
1.509 

1 . 0740 
1.7120 
2.2380 
2.6800 
3.1750 

3.609 
5.739 
7.536 
9.001 
10.665 

5 
6 
7 
8 

4.508 
5.045 
6.065 
7.023 
7.982 

5.000      4.1555 
5.563      5.4770 
6.625  1   8.4086 
7.625  ,12.1785 
8.625  J16.7674 

10.3887 
15.1856 
28.0921 
46.4334 
72.3095 

1.681 
1.880 
2.245 
2.590 
2.948 

3.6750 
4.3210 
5.5860 
6.9210 
8.4050 

12.340 
14.501 
18.762 
23.271 
28. 177 

9 
10 

8.937 
10.019 

9.625    22.4312 
10.750    29.6158 

107.9506 
160.6550 

3.283 
3.673 

10.0400 
11.9400 

33.701 
40.065 

Weight  (lb./ 

Diameter   ( 

N.) 

I-in.* 

Area 
(sq.in.) 

LIN. ft.) 

s  in. 

r  in. 

Nomi- 

In- 

Out- 

Cop- 

nal 

side 

side 

per 

Brass 

K 

0.625 

0.8)0 

0.0403 

0.0169 

0.262 

0.2474 

0.95 

0.90 

% 

0.822 

1 .  050 

0.0708 

0.0372 

0.333 

0.3352 

1.31 

1.25 

l 

1 .  062 

1.315 

0.1280 

0.0842 

0.423 

0.4723 

1.79 

1.70 

IK 

1.368 

1.660 

0.2412 

0.2005 

0.560 

0.6944 

2.63 

2.50 

IH 

1.600 

1.900 

0.3342 

0.3174 

0.620 

0.8247 

3.15 

3.00 

2 

2.062 

2 .  375 

0.5664 

0.6732 

0.786 

1.0907 

4.20 

4.00 

2K 

2.500 

2.875 

0.9976 

1 . 4336 

0.950 

1.5831 

6.04 

5.75 

3 

3.062 

3.500 

1 . 7405 

3.0456 

1.160 

2.2572 

8.72 

8.30 

3K 

3.500 

4.000 

2 . 5955 

5.1909 

1.330 

2.9449 

11.45 

10.90 

4 

4.000 

4.500 

3.3559 

7.5491 

1.505 

3.3380 

13.33 

12.70 

4K 

4.500 

5.000 

4.2128 

10.5319 

1.700 

3.7307 

14.60 

13.90 

5 

5.062 

5.563 

5.2932 

14.7278 

1.880 

4.1808 

16.54 

15.75 

6 

6.125 

6.625 

7.6768 

25.4293 

2.256 

5.0069 

19.23 

18.31 

7 

7.062 

7.625 

11.4789 

43.7634 

2.598 

6.4913 

25.53 

23.74 

8 

8.000 

8.625 

16.3499 

70.5092 

2.941 

8. 1G07 

32.10 

29.86 

TABLE  VII— WROUGHT-IRON  AND   STEEL    PIPE   (DOUBLE  EXTRA 


TABLE  VIII— WROUGHT-IRON,  STEEL,  COPPER  AND  BRASS  PIPE 
(EXTRA  HEAVY) 


HEAVY) 

Diameter   (in.) 

Weighi 
(lb./lin.f 

Diameter  (in.) 

S-in.» 

J-in.« 

Area 
(sq. 

S-in.» 

J-in.« 

r-in.2 

Area 

Weight 

' 

(sq  in) 

(lb./lin.ft.) 

in.) 

W.I. 

Nominal 

Inside 

Outside 

Nomi- 
nal 

In- 
side 

Out- 
side 

and 

Steel 

Cop- 
per 

Brass 

1.491 

2.375 

1.1089 

1.3168 

0.705 

2.686 

9.02 

2 

K 

0.542 

0.840 

0.0480 

0.0202 

0.250 

0.3235 

1.09 

1.33 

1.20 

2H 

1.755 

2.875 

2.0055 

2.8829 

0.842 

4.073 

13.68 

K 

0.736 

1.050 

0.0861 

0.04521  0.321 

0.4405 

1.39 

1.75 

1.66 

1 

0.951 

1.315 

0.1619 

0.1064 

0.402 

0.6478 

2.17 

2.48 

2.36 

3 

2.284 

3.500 

3.4398 

6.0196 

1.045 

5.524 

18.56 

IK 

1.272 

1.660 

0.2940 

0.2438 

0.523 

0.8934 

3.00 

3.47 

3.30 

IK 

1.494 

1.900 

0.4152 

0.3945 

0.604 

1 . 0823 

3.63 

4.46 

4.25 

3K 

2.716 

4.000 

4 . 9388 

9.8777 

1.206 

6.772 

22.75 

2 

1.933 

2.375 

0.7370 

0.8749 

0.778 

1 . 4955 

5.02 

5.73 

5.46 

4 

3.136 

4.500 

6.8239 

15.3539 

1.371 

8.180 

27.48 

2K 

2.315 

2.875 

1.3464 

1.940  4   0.923   2.2827 

7.67 

8.72 

8.30 

3 

2.892 

3.500 

2.2432 

3.9255   1. 135  i 3. 0523 

10.25 

11.76 

11.20 

4K 

3.564 

5.000 

9.0877 

22.7192 

1.535 

9.659 

32.53 

3K 

3.358 

4.000 

3.1568 

6.3136   1.306 

3.7097!  12.47 

14.39 

13.70 

4 

3.818 

4.500 

4.3026 

9.6809   1.475 

4.4551 

14.97 

17.33 

16.50 

6 

4.063 

5.563 

12.0708 

33.5749 

1.722 

11.341 

38.12 

5 

4.181 

5.563 

7.4186 

20.6339   1.839 

6.1130 

20.54 

23.94 

22.80 

6 

4.875 

6.625 

20.1410 

66.7176 

2.056 

15.807 

53.11 

6 

5.750 

6.625 

12.3260 

40.8297  2.193 

8.4960 

28.58 

33.60 

32.00 

Note. — Extra-heavy  tubing  has  the  same  properties  as  extra-heavy  wrought-  iron  and  steel  pipe,  except  as  to  weights. 


Ampere  Capacity  of  Seamless  Tubing 


TABLES  IX  AND  X— STANDARD  IRON-PIPE 

SIZES 

Current  Density  (circ 

.  mils  per  amp. 

) 

Current  Density  (Amp.   per 

8Q      IN  ) 

Sect.  Area 

Sectional 

(circ. 
mils) 

Size 

(in.) 

Area 
(sq.  in.) 

(in.) 

1000 

1200 

1500 

1600 

2000 

2500 

2700 

1250 

1000 

850 

800 

650 

500 

475 

K 

315,000 

315 

262 

210 

197 

157 

126 

,., 

K 

0.2474 

309 

247 

210 

198 

161 

124 

117 

% 

426,790 

427 

356 

285 

267 

213 

171 

158 

K 

0.3352 

419 

335 

285 

268 

218 

168 

159 

1 

601,351 

601 

501 

401 

376 

301 

241 

223 

1 

0.4723 

590 

472 

401 

378 

307 

236 

224 

IK 

884,138 

884 

737 

589 

553 

442 

354 

327 

IK 

0.6944 

868 

694 

590 

555 

451 

347 

330 

IK 

1,050,041 

1,050 

875 

700 

656 

525 

420 

389 

IK 

0.8247 

1,031 

825 

701 

660 

536 

412 

392 

2 

1,388,723 

1,389 

1,157 

926 

868 

694 

555 

514 

2 

1 . 0907 

1,363 

1,091 

927 

873 

709 

545 

518 

2K 

2,015,666 

2,016 

1,680 

1,344 

1,260 

1,008 

806 

747 

2K 

1.5831 

1,979 

1,583 

1,346 

1,266 

1,029 

791 

752 

3 

2,873,957 

2,874 

2,395 

1,916 

1,796 

1,437 

1,150 

1,064 

3 

2.2572 

2,821 

2,257 

1,919 

1,806 

1,467 

1,129 

1,072 

3K 

3,749,565 

3,750 

3,125 

2,500 

2,343 

1 ,  875 

1,500 

1,389 

3K 

2.9449 

3,681 

2,945 

2 ,  503 

2,356 

1,914 

1,472 

1,399 

4 

4,250,075 

4,250 

3,542 

2,833 

2,656 

2,125 

1,700 

1,574 

4 

3.3380 

4,172 

3,338 

2,837 

2,670 

2,170 

1,669 

1,586 

4K 

4,750,076 

4,750 

3,958 

3,167 

2,969 

2,375 

1,900 

1,759 

4K 

3.7307 

4,663 

3,730 

3,171 

2,985 

2,425 

1,865 

1,772 

5 

5,323,162 

5,323 

4,436 

3,569 

3,327 

2,662 

2,129 

1,972 

5 

4.1808 

5,226 

4,181 

3 .  :>:>  i 

3,315 

2,718 

2,090 

1,986 

6 

6,374,985 

6,375 

5,312 

4,250 

3,984 

3,187 

2,550 

2,361 

6 

5.0069 

6,259 

5 ,  007 

4 ,  256 

4 ,  006 

3,254 

2,503 

2,378 

7 

8,268,802 

8,269 

6,891 

5,513 

5,168 

4,134 

3,308 

3,063 

7 

6.4943 

8,118 

6.494 

5 .  520 

5.  195 

4,221 

3,247 

3,085 

8 

10,390,530 

10,390 

8,659 

6,927 

6,494 

5,195 

4,156 

3,811 

8 

8.1607 

10,201 

8,161 

6.937 

6,529 

5,304 

4,080 

3,876 

TABLES  XI  AND  XII- 

-EXTRA-HEAVY  SIZES 

K 

411,893 

412 

343 

275 

257 

206 

165 

153 

K 

0.3235 

404 

323 

275 

259 

210 

162 

154 

K 

560,862 

561 

467 

374 

350 

280 

224 

208 

K 

0.4405 

551 

440 

374 

352 

286 

220 

209 

1 

824,805 

825 

687 

550 

515 

412 

330 

305 

l 

0.6478 

S10 

(its 

551 

518 

421 

324 

308 

IK 

1,137,513 

1,137 

948 

758 

711 

569 

455 

421 

IK 

0.8934 

1,117 

893 

759 

715 

581 

447 

424 

IK 

1,378,028 

1,378 

1,148 

919 

861 

689 

551 

510 

IK 

1.0823 

1,353 

1,082 

920 

866 

703 

541 

513 

2 

1,904,130 

1,904 

1,587 

1,270 

1,190 

952 

762 

705 

2 

1 . 4955 

1,869 

1,495 

1,271 

1 ,  196 

972 

748 

710 

2K 

2,906,425 

2,906 

2,422 

1,938 

1,817 

1,453 

1,163 

1,077 

2K 

2.2827 

2,853 

2,283 

1.940 

1,826 

1,484 

1,141 

1,084 

3 

3,886,310 

3,886 

3,239 

2,591 

2,428 

1,943 

1,555 

1,691 

3 

3.0523 

3,815 

3 ,  052 

2,594 

2,442 

1,984 

1,526 

1,450 

3K 

4,723,338 

4,723 

3,936 

3,149 

2,952 

2,362 

1,889 

1,749 

3K 

3.7097 

4,637 

3,710 

3,153 

2,968 

2,411 

1,855 

1,762 

4 

5,672,412 

5,672 

4,727 

3,782 

3,545 

2,836 

2,269 

2,101 

4 

4.4551 

5,569 

4,455 

3,787 

3,564 

2,896 

2,228 

2,116 

5 

7,783,316 

7,783 

6,486 

5,189 

4,865 

3,892 

3,113 

2,883 

5 

6.1130 

7,641 

6.113 

5,196 

4,890 

3,973 

3,056 

2,904 

6 

10,817,447 

10,817 

9,014 

7,212 

6,761 

5,409 

4,327 

4,006 

6 

8.4960 

10,620 

8,496 

7,222 

6,797 

5,522 

4,248 

4,036 

HH 
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puted.    The  dimt'iisiniis  chosen  for  strap  material  should 
be  such  that  then-  product  is  t he  cross  sc<t [on  required 

for  conductivity   and  also  such   that   when   the\    are  IUD- 

itituted  in  the  Formula  S       (oef  l       <'>  (where  i<  is  the 

thickness   and   </   the   depth   of   a   strap   laid   on   edge)    R 

value  equal  to  or  greater  than  the  required  sectional 
modulus  is  obtained. 
The  dimensions  required  to  prevent   a  deflection  <>f 

more   than    I    360   of   the   span    may    also   he  determined 
from  the  tables  with  the  help  of  the  Following  formulas: 
I'asr    1. — Bar    supported    at    both    ends    and    uniform 
load. 

:.U7-      cm 


I  Mil  I     \|\      H8KKUL  CUOH8-8KCTION  EQUIVALENTS 


'Cross  Busbar 


.v^r'- 


^Busborb 


I80,=6'0'  * 


CONDITIONS   ASSUMED  FOR  EXAMPLE   SHOWING   APPLICATION  OF 

DATA 

Case  2. — Bar  supported  at  both  ends  and  load  con- 
centrated at  mid-span. 

PC  5WJ   _  l°(C'P  +  CW,) 

48ED*3S4ED  ~  D 


Required  /  = 


Case  3. — Bar  supported  at  both  ends  and  two  sym- 
metrical loads. 

.     _  ,      Pa (SC  —  4a1)    ,     5W,P 
Required  /  = 


24ED 


384ED 


_  CPa(W  —  8at)  +  CWJC 
D 
In  which  a  is  distance  from  load  to  nearest  support;  W 
is  total  load  (in  pounds)  uniformly  distributed  and  in- 
cluding weight  of  bar;  W,  is  total  weight  of  bar  (in 
pounds)  ;  P  is  load  (in  pounds)  concentrated;  I  is  length 
of  span  (in  inches),  and  D  is  deflection  (in  inches). 

The  values  of  E,  C  and  C  are  given  in  Table  III. 
When  /  is  computed,  the  size  of  tube  needed  can  be  as- 
certained by  using  Tables  V  to  VIII. 

In  the  selection  of  straps  for  busbars  it  must  be  borne 
in  mind  that  twisting  occurs  before  the  safe  limits  for 

TABLE   XIII— CURRENT   1650  AMP.   (SEE  DIAGRAM) 


Metal 


Size 


"^  — 'i 


Aluminum 2  in.xj  in.xoj  in.   I  3.00 

Aluminum '2in.x-A  in.x4j  in.|   3.04 

Hard  copper ....  2  in.xj  in.  x3jin.      6. 74 
Soft  copper    . .  . .  2 in.x}  in.x35  in.      6.74 


Seamless    copper; 

tube 2 i  in.  std. 

Seamless    copper 

tube 2  in.  ex.  h. 


Seamless    brass 

tube 3  in.  std. 


Seamless    brass 

tube 2  J  ex.  h. 


Seamless    brass 

tube 3  5  std. 


Seamless    brass 
tube 


3  in.  ex.  h. 


2.235    5,000 

5,000 

10,000 

5,000 


2,235 
4,710 
4,710 


6.04  4,375 
5.73  4,140 

8.30  5,910 

8.30  5,910 

10.90  7,545 

11  20  7.775 


10,000 
10,000 


0.45 
0.45 
0.47 
0.94 

0.44 
0.41 

0.66 


CONDUC- 
TIV1TY 

(Amp.) 


2.88  620  1,628 

1.88  620  1,647 

1.  .02  1,000  1,750 

1 .02  1 , 000  1 ,  750 


1.00 
0.74 


1,000 
1,000 


9,000  0.66    1.74  :  600 

9,000  0.66  |  1.35  600 

9,000  0.84  '  2.60  600 

9,000  0.86  ;  2.24  j  600 


1,583 
1,496 

1,354 

1,370 

1,767 

1,831 


I  • 1.001  in 

I     mil 
I    M]     mil        I    278  'in      lull 

10  ,  Ire   .mi.     1,000,000  -i   mill 


other  phenomena  are  reached.  By  experiment  the  fol- 
lowing limitations  have  hcen  obtained:  The  unsupported 
span  should  not  exceed  7  ft.  G  in.  for  copper  and  10  ft. 
for  aluminum.  Furthermore,  it  has  been  found  that 
these  spans  should  not  be  attempted  without  providing 
rigid  clamps  over  separators  at  a  spacing  not  exceeding 
3  ft.  9  in. 

For  columns  or  struts  use  a  maximum  ratio  of  slend- 
erness  l-^r=  120  and  P  =  19,000  —  (1000  -4-  r  up  to 
a  maximum  value  of  13,000  lb.  per  square  inch. 


Data  on  Operations  of  a  Motor-Driven  Sand 

Pump 

By  Stuart  C.  Irby 

Motor-driven  sand  pumps  have  been  in  successful 
operation  for  some  time  by  the  Inland  Gravel  Company 
at  Hattiesburg,  Miss.,  to  pump  sand  from  the  bed  of 
a  pit  and  deliver  it  to  railroad  cars.  The  installation 
consists  of  a  150-hp.,  sixty-cycle,  three-phase,  2300-volt 
induction  motor,  operating  at  720  r.p.m.  and  belt-con- 
nected to  a  Morris  centrifugal  sand  pump  operating  at 
600  r.p.m.  Pump  and  motor  are  installed  on  a  barge 
and  in  one  operation  deliver  washed  gravel  directly  to 
the  railroad  cars  ready  for  shipment.  A  sloping 
screen  is  mounted  over  the  car  in  such  a  way  that  the 
gravel  from  the  mixture  discharged  on  it  from  the  pump 
is  separated  out  and  falls  into  the  car,  while  the  water 
and  sand  passes  through  the  screen  and  down  a  sluice- 
way. The  sand  is  recovered  by  means  of  a  settling  pond 
and  sold  for  building  purposes. 

Only  three  men  are  required  to  operate  the  pumping 
equipment,  while  five  were  formerly  required  when 
steam-driven  equipment  was  used.  The  maximum  daily 
output  is  eight  cars  of  washed  gravel  (about  80,000  lb. 
each)  and  approximately  three  times  as  much  sand. 

The  monthly  cost  of  operating  the  motor-driven  pump 
according  to  the  bills  rendered  is  shown  in  the  accom- 
panying table. 

The  cost  of  pumping  the  sand  and  gravel  varies  con- 
siderably owing  to  the  changing  distances  between  the 
barge  and  screen;  however,  the  average  kilowatt-hour 
cost  per  car  of  gravel  for  this  installation  is  around 
$125,  with  300  kw.-hr.  as  the  maximum  energy  demand. 

The  motor  is  operated  from  the  system  of  the  Hatties- 
burg Traction  Company  at  a  rate  based  on  2^2  cents 
per  kilowatt-hour  up  to  10,000  kw.-hr.  consumed  and  2 
cents  per  kilowatt-hour  for  energy  used  over  10,000 
kw.-hr.  The  motor  is  operated  on  an  average  forty 
hours  per  week. 

MONTHLY   COST  OF   OPERATING    150-HP   MOTOR   DRIVING   SAND 

PUMP 


Month 


Energy  Used  by  Motor, 

Kw. 


Amount  of  Bill 


March  . 
April  . 
May  . 
June . . 
July 


6,760 
12,740 
11,010 
15,690 
13,940 


5169.00 
254.80 
220.20 
313.80 
278.80 
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THE    SOUTH    BEND    (IND.)    STEAM-TURBINE   STATION   OF   THE   INDIANA    &    MICHIGAN    ELECTRIC    COMPANY 

Advertising  a  Community  to  Win  Power  "Prospects" 

Among  progressive  utility  managers  it  is  an  axiom  that  whatever  advances  a  community's 
interests  also  promotes  the  fortunes  of  its  public-service  corporations.  Although  knowing  this, 
few  of  these  managers  have  as  yet  backed  this  belief  by  spending  money  to  any  considerable 
amount  to  advertise  their  communities.  Some  have,  but  these  events  are  still  sufficiently  rare 
to  give  a  flavor  of  progressive  novelty  to  such  an  advertising  campaign  as  has  recently  been 
featured  in  Chicago  newspapers  by  the  Indiana  &  Michigan  Electric  Company  of  South  Bend, 
Ind.  It  is  an  interesting  story  taken  in  itself,  and  yet  it  has  a  greater  value  to  the  industry. 
It  is  a  bit  of  evidence,  a  blaze  along  the  trail  that  leads  to  broader  methods  of  co-operative 
participation  in  the  kind  of  civic  work  that  brings  both  popularity  and  profits  on  a  scale  that  every 
central  station  naturally  is  eager  for. 


THE  Indiana  &  Michigan  Electric  Company  of 
South  Bend,  Ind.,  operates  in  the  St.  Joseph  Val- 
ley and  serves  the  valley  cities  of  South  Bend, 
Elkhart,  Mishawaka,  Niles  and  Buchanan.  Situated  so 
near  Chicago,  these  thriving  cities  are  "in  the  heart  of 
things,"  as  they  are  wont  to  phrase  it,  and  F.  A.  Bryan, 
president  and  general  manager  of  the  central  station,  is 
strong  in  his  conviction  that  a  great  industrial  future 
awaits  the  growth  of  population  throughout  this  terri- 
tory. He  believes  also  that  this  period  of  waiting  may 
be  shortened  very  considerably  by  progressive  methods 
of  publicity  that  will  secure  the  attention  and  awaken 
the  interest  of  Chicago  manufacturers  and  convince 
them  that  they  can  find  in  these  neighboring  St.  Joseph 
Valley  cities  better  conditions  than  they  now  enjoy  in 
the  more  congested  metropolis.  Therefore  he  decided 
recently  that  the  central  station  might  well  afford  to 
lead  the  way  in  such  a  work,  because  the  power  service 


offered  such  advantages  as  to  insure  an  income  from  at 
least  a  fair  proportion  of  new  industries  attracted,  and 
so  a  campaign  was  prepared  to  advertise  the  "Valley 
Cities"  in  Chicago. 

In  brief,  the  South  Bend  company's  plan  was  carried 
out  as  follows :  Advertising  space  to  the  extent  of  about 
three  pages  was  purchased  in  the  Chicago  (111.)  Tribune 
for  both  Sunday  and  daily  issues.  In  this  space  an  ap- 
peal was  made  to  manufacturers  operating  in  Chicago 
to  move  their  plants  to  South  Bend,  just  two  hours  dis- 
tant by  rail.  Reasons  for  making  the  change  were,  of 
course,  stated,  and  after  these  advertisements  had  ap- 
peared in  Chicago  they  were  in  turn  reproduced  in  the 
South  Bend  daily  papers  and  in  the  local  Chamber  of 
Commerce  Bulletin.  Arrangements  were  made  to  fol- 
low up  all  inquiries  resulting  from  the  Chicago  adver- 
tisements by  mail  or  by  personal  calls  as  the  occasion 
demanded.    In  general,  the  scheme  of  the  campaign  was 


THE    BERRIEN    SPRINGS     (MICH.)    WATER-POWER    PLANT    ON    THE    ST.   JOSEPH   RIVER,  THE  FLOW  OF  WHICH    IS   ALSO   UTILIZED  FUR- 
THER  UP    STREAM    BY   THE    BUCHANAN     (MICH.)    AND    ELKHART     (IND.)     PLANTS  OF   THE   COMPANY 
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Indiana  &  Michigan  Electric  Co. 


South  Bend,  Indiana 


THE   "OPENING-GUN"   ADVERTISEMENT   IN   THE   METROPOLITAN     CAMPAIGN     AS    REPRODUCED,     WITH     A     PAGE    OF 
COMMENT,    IN    THE    SOUTH    BEND    PAPERS   FOUR   DAYS   LATER 


very  much  like  those  which  have  been  used  by  many 
local  co-operative  commercial  bodies  in  boosting  their 
home  towns,  but,  considered  from  all  angles,"It  had  any 
Chamber-of-Commerce  plan  beaten  to  death,"  to  use 
the  words  of  an  interested  advertising  man.  He,  of 
course,  was  thinking  of  the  results  produced. 

But,  to  get  back  to  the  plan,  it  should  be  said  that 
in  its  details  it  held  much  of  interest.  The  South  Bend 
company's  first  advertisement  occupied  a  full  page  in 
the  Chicago  papers.  It  was  addressed  to  the  metropoli- 
tan manufacturer,  and  it  offered  to  make  a  concrete 
proposition  for  improving  his  working  conditions  and 
his  profits,  an  argument  that  hit  the  manufacturer  at 
his  vulnerable  point.  Then,  too,  there  was  much  inter- 
esting information  about  the  strategic  position  of  the 
cities  in  the  St.  Joseph  Valley,  to  which  he  was  being 
invited  to  move.  The  whole  story  was  concise,  and  it 
was  readable. 

This  full-page  "ad"  was  then  reproduced  at  home,  also 
in  a  full  page  in  the  South  Bend  dailies,  and  on  the 
page   facing   it  was  published,   at  the  expense   of  the 


MAP   OF   THE   "VALLEY   CITIES"   AND  THE  TERRITORY   SERVED   BY 
THE   COMPANY 


Indiana  &  Michigan  Electric  Company,  another  full  page 
of  text  in  explanation  of  the  campaign.  It  was  pointed 
out  that  every  citizen  of  South  Bend  would  be  benefited 
by  the  electric  company's  advertising.  The  arguments 
presented  almost  proved  that  a  corporation  has  a  soul. 
In  fact,  from  a  public-relations  standpoint,  reproducing 
the  advertisements  at  home  proved  to  be  a  stroke  of  real 
genius  so  favorably  was  it  received.  But  we  are  getting 
ahead  of  our  story. 

The  second  advertisement  had  news  value.  It  dwelt 
at  length  upon  one  point  which  was  only  mentioned  in 
the  first  advertisement.  This  feature  turned  upon  the 
unexcelled  labor  conditions  in  the  St.  Joseph  Valley,  and 
the  point  was  well  taken,  for  just  at  that  time  a  great 
street-railway  strike  had  Chicago's  industries  in  its 
grip.  The  unregulated  "jitneys"  were  taking  a  daily 
toll  of  50  cents  from  the  toiler  whose  wage  was  less  than 
$2  a  day.  Everybody  was  late  to  work.  Manufactur- 
ing businesses  were  demoralized,  for  trucking  in  the 
down-town  streets  had  ceased  to  be  practicable.  So 
the  advertisement  said :  "Why,  Mr.  Manufacturer— why 
live  and  work  in  the  turmoil  of  a  crowded  city  with  its 
strained  relations?  .  .  .  Come  to  the  Valley  Cities." 
This  advertisement,  like  all  others,  mentioned  in  an 
incidental  manner  the  low  rates  available  for  electric 
service.  It  was  signed,  as  were  all  of  the  series,  by  the 
Indiana  &  Michigan  Electric  Company,  whose  name 
appeared  in  type  of  medium  size. 

Following  this  second  half  page,  at  irregular  inter- 
vals there  appeared  smaller  pieces  of  copy  ranging  in 
size  from  one-sixteenth  page  to  one-thirty-second  page. 
These  small  advertisements  repeated  and  emphasized 
much  of  the  material  used  in  the  larger  ones  that  pre- 
ceded them. 

Finally  the  campaign  was  closed  by  another  full  page 
in  the  Chicago  Tribune  for  Sunday,  which  page,  like 
the  first  one,  was  later  reproduced  with  an  appropriate 
explanation  in  the  South  Bend  papers.  The  character  of 
the  material  in  this  last  page,  however,  was  somewhat 
different  from  that  which  had  preceded  it.  Water-power 
was  here  made  the  feature.  Facts  were  given  concern- 
ing the  company's  four  hydroelectric  plants,  which  harT 
ness   the   St.   Joseph   River  at   Elkhart,   Twin   Branch, 
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Where  Wdter  Power  Is  Monarch 
^Economy  dnd  Indusirc 


1  £U  to   5U  ger  ■ 


i  do  a 


»ell  : 


The  Harnessed  St.  Joseph  River 

Which  Makes  the  Cities  of  the  St.  Joseph  Valley  the  Best  Places 
in  the  Middle  West  for  Both  Large  and  Small  Manufacturers 

The  electric  power  in  the  Valley  Cities— South 

Bend,  Elkhart,  Mishawaka,  Niles,  Buchanan  and  Berrien 

Springs — is  derived  from  lour  hydraulic  plants,  harnessing  t lie  St,  Joseph 
River,  supplemented  by  a  huge  auxiliary  steam  plant. 

The  four  dams  are  located  at  Elkhart,  Twin 

Branch,   Buchanan   and    Berrien   Springs.    The  auxiliary 

iteam  plant  is  in  South  Bend.  From  these  plants  current  is  distributed 
throughout  the  valley  by  duplicate  transmission  line.  This  duptiijt^ 
transmission  system  absolutely  05SUK1  Jo'V  priced  and  abundant  power  Jt 
all  times— it  guarantees  reliability. 

That  pozver  here  is  cheaper  —that  easts  of  operation  are  much 

lenver—ts  strongly  ,it/,\t<;l  by   Miinufattuttri   zc ho  have 
moved  their  plants  to  the  St.  Joseph  I  alley  from  Chicago. 

Thoc  Manufacturers  i 


take* 

-*n  the  St.  Joseph  Valley 

GET  IN  TOUCH  WITH  US! 

the  attached  coopon 


Indiana  &  Michigan  I  2=; 
Electric  Company 

South  Bead.  Indiana 


This  advertisement  appeared  originally  in  the  Chicago  Sunday  Tribune  of  November  21st 


If  You  Believe  in  South  Bend 
Tell  Somebody 


By  OLD  TIMER 


It's  the  Man  who  purs  his  shoulder  to  the 
wheel  and  gives  a  good,  healthy  heave  who  helps  most  in 
pushing  the  old  wagon  along.    lt>  the  same  with  a  town. 

South  Bend  is  a  good  town— it's  mighty  good 
for  us  to  believe  in  it  too — but  it  takes  more  than  just  be- 
lieving.   H  takes  enthusiasm — backed  by  action. 

Give  me  the  man  who  is  so  full  of  enthusiasm 
he  just  can't  keep  still  about  his  home  town.    If  you  believe 

in  South  Bind  tell  somebody  about  it. 

Did  you  see  the  Chicago  Tribune  last  Sunday?    W ell, 

no  matter,  for  I've  had  the  Indiana  &  Michigan  ad  put  right 

on  the  next  page.    Notice  what  the  Electric  Company  saysr    That's  the  spirit. 

Of  course  the  I.  &  M.  is  selling  power — but 
supposing  this  ad  brings  just  one  new  factory  to  town,  think 
of  the  general  good — benefits  us  ail. 

Then,  too,  having  the  spot  light  turned  on  us 
let's  the  whole  Middle  West  know  we're  here — and   what 

we  have  to  offer. 

It  just  does  my  heart  good,  I  tell  you,  to  see 
honest-to-goodness  enthusiasm  backed  up  by  action. 


A  PULL-PAGE  DISPLAY  ADVERTISEMENT,  WHICH  FEATURED  THE    POWER    OF    THE    HARNESSED    ST.    JOSEPH    RIVER, 

REPRODUCED  FOR  THE  BENEFIT  OF  THE   HOME  PUBLIC 


Buchanan  and  Berrien  Springs,  and  which  contain  gen- 
erators rated  at  3000  hp.,  6000  hp.,  4000  hp.  and  9000 
hp.  respectively.  Attention  was  also  called  to  the  14,000- 
hp.  steam  stand-by  station  at  South  Bend,  the  center 
of  the  company's  system,  at  which  a  steam  unit  is  al- 
ways held  in  readiness  to  be  put  on  the  lines.  Stress 
was  also  laid  on  the  fact  that  the  company's  transmis- 
sion lines  are  all  of  the  double-circuit  type,  insuring 
continuity  of  service.  The  advertisement  also  referred 
indirectly  to  the  variety  of  industries  already  thriving 
in  the  Valley  Cities  and  mentioned  the  low  operating 
costs  and  low  electricity  rates  enjoyed  by  these  con- 
cerns. The  advertisement  summed  up  former  argu- 
ments and  urged  the  manufacturer  to  mail  the  attached 
coupon  to  the  Indiana  &  Michigan  Electric  Company. 

The  Twofold  Result 

The  benefits  obtained  from  this  unique  and  aggressive 
campaign  must  be  viewed  from  two  angles  to  gage  the 
full  results.  The  effect  produced  on  the  Chicago  manu- 
facturers was  one  important  advantage,  and  the  in- 
fluence on  the  residents  in  the  Valley  Cities  was  another 
achievement,  no  less  important.  That  many  Chicago 
manufacturers,  including  important  firms  whose  credit 
rating  is  A  A  A,  were  impressed  by  the  advertisements 
is  certain,  for  a  stack  of  inquiries  has  been  received 
from  reputable  concerns.  What  ultimate  results  will 
be  obtained  from  following  up  these  inquiries  yet  re- 
mains to  be  developed. 

In  the  Valley  Cities,  however,  the  effect  was  still  more 
pronounced  and  was  immediate.  What  the  people  of 
these  communities  thought  of  the  campaign  and  of  the 
company  conducting  it  may  be  summed  up  briefly  by 
quoting  from  editorial  articles  in  the  South  Bend  papers. 
Under  the  title  "New  South  Bend  Spirit,"  the  South 
Bend  Tribune  in  its  editorial  columns  said: 

"South  Bend  and  the  other  cities  which  happen  by 
good  fortune  to  be  situated  in  the  St.  Joseph  Valley 
owe  recognition  to  the  company  which  thus  sets  these 


communities  in  such  favorable  light  before  the  manu- 
facturers of  Chicago.  Without  doubt  the  electric  com- 
pany will  gain  by  the  increased  growth  of  these  cities. 
Its  work  for  the  community  is  not  entirely  unselfish,  but 
in  working  for  itself  the  company  has  pointed  the  way 
for  other  South  Bend  concerns  to  benefit  themselves  by 
seeking  to  benefit  the  community  first.  The  new  South 
Bend  spirit  is  spreading." 

The  South  Bend  News-Times  a  few  days  later  said: 

"We  do  not  take  it  that  the  Indiana  &  Michigan  claims 
that  its  advertising  in  the  Chicago  paper  was  purely 
Utopian.  It  is  building  for  itself,  but  if  it  profits  the 
probability  is  that  South  Bend  will  also  profit.  The 
placing  of  the  St.  Joseph  Valley  before  a  huge  army 
of  readers,  such  as  the  Chicago  Tribune  has,  is  a  good 
invitation  for  the  whole  valley,  and  South  Bend,  as  the 
metropolis  of  that  valley,  naturally  stands  in  the  fore- 
ground. 

"It  is  the  first  time,  so  far  as  we  can  recollect,  that 
any  local  enterprise  has  demonstrated  so  much  of  civic 
pride  in  its  foreign  advertising.  The  advertising  tells 
the  story  of  the  St.  Joseph  Valley  as  well  as  the  story 
of  the  Indiana  &  Michigan  Electric  Company.  It  is  an 
invitation  to  locate  along  the  valley  where  Indiana  & 
Michigan  power  and  light  can  be  had,  to  be  sure,  but 
while  the  Indiana  &  Michigan  is  seeking  that  patronage, 
it  is  perforce  seeking  people  likely  to  become  patrons  of 
the  rest  of  us." 

The  newspapers  merely  voiced  the  sentiments  of  the 
business  men  of  the  community.  But  some  of  the  busi- 
ness men  were  not  content  to  let  the  newspapers  do  all 
of  the  complimenting.  Men  who  formerly  had  been  only 
lukewarm  supporters  of  the  Indiana  &  Michigan  Elec- 
tric Company  now  are  real  boosters  for  the  company 
and  its  service,  and  Mr.  Bryan  of  the  electric  company 
says  that  even  had  the  advertising  been  less  productive 
of  manufacturers'  inquiries  it  still  would  have  been 
worth  all  it  cost  since  it  placed  the  electric  company  in 
its  true  light  before  the  home  people  it  seeks  to  serve. 
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The  Commercial  Standardization  of 
Instrument  Transformers 

A  Method  of  Establishing  an  [ndependenl  Current  Ratio  Standard 

Without  1..1I...1  ,it..i  \  PacUitiei 

By  Otto  a.  Knopf 

Bnglneai    <t    Btandardiitng    Laboratory,    Pacific    Qaa    .*.    ESlectrlc 
Company,  Ban    Francisco,  *';ii 

Most  laboratories  of  electric-service  corporations  are 
well  equipped  with  the  apparatus  necessary  t<>  make  a 
primary  calibration  of  ammeters,  voltmeters  and  watl 
meters,  imt  few  are  equipped  to  make  a  primary  calibra- 
tion of  instrument  transformers.  Nearly  all  companies 
depend  on  a  secondary  standard  transformer  calibrated 
by  some  reliable  and  well-equipped  laboratory.  Some 
three  years  ago  the  writer  found  a  discrepancy  in 
the  calibration  of  his  standard  scries  transformer  at 
a  time  when  it  was  contemplated  to  check  the  ratio  of 
several  series  transformers  to  be  used  in  an  efficiency 
test  on  a  steam-turbine  generating  unit. 

To  be  independent  of  the  delay  incident  to  the  re- 
checking  of  standards  in  some  distant  laboratory,  an 
attempt  was  made  to  establish  a  standard.  After 
numerous  attempts  with  indicating  and  dynamometer 
type  instruments  had  failed  to  give  the  desired  ac- 
curacy of  at  least  0.1  per  cent,  a  very  simple  and  re- 
liable method  was  developed,  which  in  many  respects 
is  similar  to  the  method  recently  described  by  P.  G. 
Agnew1  of  the  Bureau  of  Standards.  It  differs  from 
Mr.  Agnew's  method  in  so  far  as  use  is  made  of  some 
additional  means,  and  it  thus  serves  a  new  purpose, 
namely,  the  establishing  of  an  independent  current- 
ratio  standard  without  laboratory  facilities. 

The  method  was  as  follows :  Two  induction-type  watt- 
hour  meters  were  adjusted  so  that  one  ran  10  per  cent 
faster  than  the  other.  Both  were  mounted  on  a  test 
board,  one  above  the  other,  about  12  in.  apart,  as  shown 
in  Fig.  1,  and  underneath  the  lower  meter  a  small  mir- 
ror was  placed  at  such  an  angle  that  with  the  meter 
covers  removed  the  observer  could  see  the  black  marks 
of  the  two  disks  traveling  one  alongside  the  other  in 
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FIG.    1 — METHOD   OF   OBSERVING   VARIATION    IN    SPEEDS   OF   TWO 
WATT-HOUR-METER  DISKS 

the  mirror.  Then  the  speed  ratio  of  the  two  meters 
was  determined  with  potential  coils  in  parallel  and 
current  coils  in  series,  as  shown  in  Fig.  2.  The  ob- 
server started  counting  the  revolutions  as  soon  as  the 
two  black  marks  exactly  lapped  in  the  mirror  and 
noted  the  number  of  revolutions  the  faster  meter  had 
to  make  to  gain  one  revolution  on  the  slower  one. 

In  order  to  make  use  of  this  method  for  the  estab- 
lishment of  a  standard,  a  circular  transformer  core3  was 
wound  with  primary  and  secondary  of  equal  number 
of  turns,  such  that  the  full-load  ampere-turns  of  each 
winding  numbered  some  600  to  1000.  By  connecting 
this  core  in  the  watt-hour-meter  circuits,  as  indicated 
in  Fig.  3,  the  difference  between  primary  and  secondary 
currents   was   determined   for  values   ranging   from   5 


•Electrical  World,  Vol.  64,  page  1004. 


2Some  current  transformers  are  on  the  market  where  a  circular 
hole  is  provided  for  the  insertion  of  a  primary  winding.  These 
can  be  used  very  conveniently.  If  the  ratio,  for  instance,  is  120  to 
1.  120  turns  have  to  be  threaded  through  the  opening. 


Aux.  Vol+age,  Supply 


Current-  Trans-former;  Ratio  l'-l 


Aux.  Voltage  Supply 

V 


« — ►■ 


Current  Transformer;  Ratio  /•/ 


FIG.    2 — CONNECTIONS   FOR   DETERMINING    SPEED   RATIO   OF   THE        FIG.  3 — CONNECTIONS  FOR  DETERMINING  DIFFERENCE  BETWEEN 
WATT-HOUR  METERS  USED  PRIMARY  AND  SECONDARY  CURRENTS 
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FIG.  4 METHOD  USED  BY  P.  G.  AGNEW  TO  DETERMINE  RATIO  OF 

INSTRUMENT   TRANSFORMERS 

per  cent  to  100  per  cent  of  full  load.  By  operating  the 
two  watt-hour  meters  in  the  same  way  as  before,  but 
at  50  per  cent  power-factor,  the  additional  error  due 


to  phase  displacement  was  determined,  and  by  referring 
to  the  convenient  tables  published  by  L.  T.  Robinson8 
the  phase  angle  was  computed. 

That  the  above  assumptions  and  the  methods  devel- 
oped were  correct  was  proved  to  our  entire  satisfaction 
a  year  later,  in  the  spring  of  1913,  when  our  standard 
transformer  calibrated  in  the  above  manner  was  checked 
by  L.  T.  Robinson  in  the  General  Electric  Company's 
laboratory,  the  result  of  this  test  agreeing  with  tests 
by  the  writer  within  a  few  hundredths  of  1  per  cent. 

In  the  test  method  used  by  P.  G.  Agnew  he  compared 
the  ratio  of  an  instrument  transformer  against  a  stand- 
ard one  of  the  same  ratio.  In  this  method  (Fig.  4)  for 
every  test  of  a  transformer  of  given  ratio  a  special 
standard  is  required,  whereas  in  the  above-described 
method  a  standard  is  established  which  is  good  for  a 
large  number  of  ratios.  The  means  employed  for  es- 
tablishing such  standards  of  any  ratio  are  identical 
with  those  employed  by  Mr.  Agnew;  namely,  two  watt- 
hour  meters.  The  method  of  employing  the  two  watt- 
hour  meters  is,  however,  somewhat  different  in  each 
case. 


^Transactions  A.  I.  E.  E.,  1909,  Part  II,  page  1005. 


Calculation  of  Turbine  Efficiency  by- 
Use  of  Mollier  Diagram 

Simple  Means  by  Which  an  Operator  May  Compute  Efficiency 
from  Test  Data 

By  H.  A.  Cozzens,  Jr. 

In  examining  the  results  of  turbine  trials  it  is  often 
found  that  the  figures  under  the  heading  of  efficiency 
for  one  test  differ  from  those  for  another  test  of  a 
machine  of  the  same  design  and  rating.  In  many  cases 
the  discrepancy  is  obviously  due  to  different  methods  of 
evaluating  the  heat  performance  of  the  turbine  in  ar- 
riving at  the  efficiency. 

The  term  "efficiency"  broadly  means  the  relation  ex- 
isting between  the  output  and  the  input  of  the  machine. 
Since  the  losses  may  vary,  the  efficiency  varies  accord- 
ingly. With  regard  to  the  mechanical  and  the  electrical 
efficiencies  little  need  be  said,  as  there  is  hardly  any 
confusion  as  to  the  significance  of  these  terms. 

When  computing  the  thermal  efficiency,  however,  the 
matter  becomes  somewhat  of  a  problem.  The  efficiency 
with  regard  to  the  heat  performance  may  be  divided 
into  three  classes — first,  an  efficiency  that  shows  what 
the  turbine  really  does  in  practical  operation;  second, 
what  an  ideal  turbine  without  losses  would  do  under 
like  conditions,  and,  third,  an  efficiency  which  is  a  com- 
parison of  what  the  turbine  actually  does  with  what  it 
is  possible  to  do  from  a  thermodynamic  standpoint. 

These  three  efficiencies  will  be  defined  and  a  prac- 
tical example  of  a  turbine  trial  quoted  to  illustrate  the 
meaning  of  each.  By  use  of  these  any  operating  engi- 
neer can  readily  analyze  the  efficiencies  of  his  turbines. 

The  following  turbine  trial  will  be  considered  as  an 
example  in  order  to  draw  conclusions  as  to  the  efficien- 
cies attained: 

Steam  pressure  at  throttle  valve   (gage),  lb 205 

Degrees  of  superheat,  deg.  Fahr 100 

Vacuum  at  turbine  exhaust,  deg.  Fahr 29.2 

Temperature  at  this  vacuum,  deg.  Fahr 72.2 

Water  rate,  pounds  per  kilowatt-hour  of  steam 13.3 

The  actual  efficiency  of  the  turbine  is  the  efficiency 
of  the  turbine  as  a  heat  engine  in  actual  practice.  This 
is  the  ratio  of  the  output  to  the  input,  both  measured 
in  heat  units.  The  output  expressed  as  1  kw.  for  one 
hour  and  measured  in  heat  units  is: 

(60  X  33,000  X  1-34)  -f-  778  =  3412  B.t.u. 


The  input  is  equal  to 

(Ht  —  qt)WR, 

where  H1  is  the  total  heat  in  1  lb.  of  steam  at  the  initial 
or  throttle  pressure;  q2  is  the  heat  of  the  liquid  in  1  lb. 
of  steam  at  the  terminal  pressure  or  at  the  vacuum  in 
the  exhaust,  and  WR  is  the  water  rate  of  the  turbine 
or  the  pounds  of  steam  used  in  making  1  kw.-hr. 

Then  the  efficiency  will  be: 

E  =  output  -f-  input  =  3412  ~  (Ht  —  q2)  WR. 

Applying  the  quantities  given  in  the  test,  the  expres- 
sion for  the  actual  efficiency  becomes: 

E  =  3412^  (1259.6  —  40.3)13.3  =  21.05  per  cent. 

The  ideal  efficiency  is  that  obtained  by  an  ideal  heat 
engine,  and  the  general  law  (Carnot  cycle)  for  this 
efficiency  is: 

E=  {tx  —  t2)^T„ 
where  tx  is  the  temperature  of  the  steam  at  the  initial 
pressure,  t2  is  the  temperature  of  the  steam  at  the  ter- 
minal  pressure,   and   Tx   or   tx   +   460   is   the  absolute 
initial  temperature. 

This  general  expression  for  the  efficiency  of  an  ideal 
engine  must  be  modified,  however,  to  suit  different  con- 
ditions, as  the  heat  performance  of  the  turbine  varies 
according  to  the  condition  of  the  steam  at  the  initial 
and  final  limits;  that  is,  whether  it  is  superheated,  dry- 
saturated   or  wet,  and  the  degree  of  wetness.     These 
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conditions  demand  the  use  of  complex  expressions,  which 
;uv  clumsy,  it'  not  altogether  meaningless,  to  the  oper 
sting  man. 

The  relative  efficiency  Is  the  ratio  between  the  actual 
:ukI  the  ulcal  efficiencies.    This  term  is  commonly  al 
luded   to  as   the   "Rankine  efficiency    percentage,"   or 
■ometimes   ambiguously    as    the   "Rankine   efficiency." 

The  relative  efficiency    is   the  mOSl    BXpreSSiVS   means  of 

stating  the  heat  performance  of  the  turbine,  it  is  a 
comparison  of  what  the  turbine  actually  does  as  against 
the  performance  of  an  ideal  turbine  or  engine,  using 
the  Rankine  cycle  as  the  base.    This  means  of  quoting 

the  efficiency   is  most   often  used,  since  it   givea  a  means 

of  comparison. 

Use  of  Diagrams  and  Formulas 

For  the  case  in  question  the  output  per  pound  of  steam 
for  the  actual  turbine  is  3412  13.3  =  256.5  B.t.u.  To 
effect  a  comparison  a  like  quantity  must  be  found  for 
the  ideal  turbine  operating  under  the  given  conditions. 
This  quantity,  or  the  heat  convertible  by  an  engine  in 
the  Rankine  cycle,  may  be  determined  by  use  of  the 
following  formula: 

U  =  Hl  —  q1—(Ni  —  n,)Ti, 
in  which  Hl  and  q.,  have  the  same  meaning  as  be- 
fore; Nl  is  the  entropy  of  the  steam  at  the  initial 
pressure,  and  n,  is  the  entropy  of  water  at  the  final 
pressure.  7\,  =  absolute  temperature  corresponding  to 
final  pressure.  For  the  given  example  these  values  are: 
U  =  (1259.6  —  40.3)  —532.2(1.6049  —  0.0787) 

=  1219.3  —  811  =  408.3  B.t.u., 
which  is  the  heat  convertible  by  an  ideal  engine. 


Another  Formula  tor  the    am.-  quantity  is: 
V      //,      //    i   (AT,  —  Nt)Tm 
where  Ht  is  the  total  heal  In  I  lb.  of  steam  at  the  ter- 
minal  pressure  and   A\   Is  the  entropy   of  steam  at  the 
terminal   pressure.      Applying   the   given  quantities, 

/         L259.6        L091.8       582.2(2.0550  —  1.6049) 

L68.8   I   240  =  408.3  B.t.u. 
Then  the  relative  efficiency  would  be 

E        actual  heat  content         ideal  heat  content 

=  256.5  -4-  408.3  =  63.0  per  cent. 

In  computing  the  heat  content  much  time  can  be  saved 
by  the  use  of  the  Mollier  diagram,  a  convenient  form  of 
which  is  shown  in  Fig.  2  and  a  sketch  showing  its  use 
in  Fig.  1.  The  initial  conditions  of  pressure  and  tem- 
perature are  found  and  the  total  heat  is  noted.  Then, 
assuming  adiabatic  expansion,  trace  along  a  vertical 
line  downward  to  the  intersection  with  the  terminal 
pressure  and  then  crosswise  to  get  the  total  heat.  The 
difference  will  be  the  heat  drop,  which  is  (1260  —  852) 
=  408  B.t.u. 

With  a  little  practice  in  the  use  of  this  diagram  any 
operating  man  can  readily  compute  turbine  efficiency. 
With  formulas  and  diagrams  to  compute  the  heat  drop 
it  is  a  simple  matter  to  compute  the  Rankine  cycle  or 
ideal  efficiency  by  use  of  the  following  expression : 
E  =  heat  drop  -f-  (H1  —  g_) 

=  408.3-4-  (1259.6  —  40.3)  =  33.5  per  cent. 

Applying  the  first  definition  for  the  relative  efficiency, 
E  =  actual  efficiency  -4-  ideal  efficiency 

=  21.05  -^  33.5  =  63.0  per  cent. 

This  is  a  check  with  the  other  method  of  determi- 
nation. 
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STATION  AND  OPERATING  PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Operating  Features  of  an  Illinois 
Oxygen  and  Hydrogen  Plant 

Arrangements  to  Use  Central -Station  Energy  in  the  Production 

of  Oxygen  and  Hydrogen  Gas — Methods  Adopted 

to  Employ  Rotary  Converter 

Several  engineering  problems  in  connection  with  the 
operation  of  a  plant  for  the  manufacture  of  oxygen  and 
hydrogen  have  been  worked  out  in  an  interesting  way 
by  the  Chicago  Compressed  Gas  Company  of  Clearing, 
111.  In  contrast  with  usual  practice  in  gas-producing 
factories  a  rotary  converter  instead  of  a  motor- 
generator  set  is  employed  for  changing  the  central-sta- 
tion energy  used  for  gas-making  from  alternating  to 
direct  current.  The  rotary  converter  employed  is  a 
96.8-kw.  machine  designed  to  deliver  440  amp.  at  220 
volts  at  the  direct-current  end. 

Reasons  for  Using  Rotary  Converter 
The  reasons  for  adopting  the  converter  as  set  forth 
by  Fred  J.  Postel,  consulting  engineer  for  the  gas  com- 
pany, are  as  follows:  The  gas-producing  apparatus, 
after  arriving  at  its  normal  working  temperature,  op- 
erates at  constant  voltage,  the  ideal  condition  for 
rotary-converter  service.  The  rotary  converter  is 
lower  in  first  cost  than  a  motor-generator  set  and  is 
also  more  efficient.  In  fact,  the  energy  saving  effected 
by  the  choice  of  the  rotary  in  this  case  is  9  per  cent. 
The  chief  difficulty — that  of  securing  a  sufficiently  high 
potential  across  the  cells  of  the  gas  machine  at  starting 
— was  overcome  by  establishing  end-cell  connections, 
which  permitted  ten  cells  in  each  of  the  two  banks  of 
gas-producing  cells  to  be  cut  out  temporarily  and  later 
replaced  in  the  circuit  as  the  working  cells  reached 
normal  operating  temperature.  A  higher  voltage  per 
cell  during  the  starting  period  of  the  gas  machines  is 
made  necessary  owing  to  the  fact  that  the  resistance 
per  cell  is  higher  when  the  cells  are  cold.  The  end- 
cell  connections  enable  the  operator  to  cut  in  the  ten 
end  cells  in  three  steps ;  that  is,  two  steps  of  three  cells 
each  and  one  step  of  four  cells. 

To  produce  220  volts  at  the  direct-current  end  of  the 
rotary  an  alternating  potential  of  140  volts  was  required 
from  the  central-station  feeders.  Special  transformers 
rated  at  2200/140  volts  were  suggested,  but  to  avoid 
the   additional    expense    of    special    apparatus    for   the 


rotary  and  of  other  standard  transformers  for  the  gas 
company's  220-volt  alternating-current  compressor 
motors  the  scheme  of  connections  shown  in  Fig.  2  was 
used.  On  the  secondary  side  of  each  of  three  standard 
2200/220-volt,  50-kw.  transformer  taps  were  taken  out 
at  such  points  in  the  windings  that  the  potential  across 
the  longer  leg  of  each  secondary  winding  was  160  volts. 
When  connected  in  delta,  as  illustrated,  the  taps  made 
it  possible  to  secure  a  140-volt,  three-phase  circuit  to 
feed  the  converter.     With  this  arrangement  it  was  also 
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FIG.    2 — TRANSFORMER    CONNECTIONS   TO    AVOID    SPECIAL   UNITS 

possible  to  operate  the  220-volt  compressor  motor  from 
the  same  transformer  bank.  The  110- volt  lighting, 
however,  was  taken  from  separate  units.  In  deciding 
in  favor  of  the  standard  transformers  instead  of  special 
apparatus  consideration  was  also  given  to  the  fact  that 
in  emergencies  standard  apparatus  is  more  readily  ob- 
tainable for  replacing  damaged  units. 

The  gas  machine  itself,  which  is  of  German  manu- 
facture and  which  has  been  shipped  to  United  States 
through  Holland  since  the  European  war  began,  uses 
for  electrolyte  a  20  per  cent  potash  solution.  This 
electrolyte,  together  with  the  metal  electrodes,  makes 
the  gas  machine  in  effect  a  storage  battery.  If  a  fuse 
is  blown  on  the  alternating-current  side  of  the  rotary, 
the  gas  machine  could  return  direct  current  to  the 
rotary  for  a  short  period.  A  precautionary  provision 
has  been  made,  however,  for  such  occurrences  through 
the  use  of  reverse-current  tripping  coils  on  the  direct- 
current  circuit-breakers. 


FIG.   1 — OXYGEN   AND   HYDROGEN   PLANT   AT   CLEARING,   ILL.  FIG.   3 — GAS  MACHINE  MAI^NG  7000  CU.  FT.  OF  OXYGEN   A  DAY 
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PIG.    4 — SECTIONS    THROUGH    OXYGEN    HYDROGEN    GENERATOR 

Another  electrical  contingency  which  must  be  guarded 
against  is  reversal  of  polarity  in  the  rotary.  If  the 
direction  of  flow  of  the  direct  current  were  reversed 
through  the  gas  machine,  oxygen  would  be  produced  in 
the  hydrogen  cells  and  hydrogen  in  the  oxygen  cells,  a 
condition  to  be  strictly  guarded  against  because  of  the 
possibility  of  explosions  resulting  from  such  a  gaseous 
mixture.  To  prevent  this  catastrophe  a  voltmeter  of 
the  permanent-magnet  type  equipped  with  special  con- 
nections has  been  placed  in  the  direct-current  circuit. 
When  the  voltmeter  needle  moves  off  the  scale  to  the 
left  owing  to  reversed  polarity  the  needle  short-circuits 
the  special  contacts,  as  shown  in  Fig.  5,  and  completes 
the  circuit  through  the  trip  coil  of  the  direct-current 
circuit-breaker.  With  this  breaker  open  energy  cannot 
be  delivered  to  the  gas  machine. 

At  full  rating  the  gas  machine  used  at  the  Clearing 
plant  produces  7000  cu.  ft.  of  oxygen  gas  a  day.  It 
occupies  a  floor  space  measuring  only  5  ft.  by  15  ft. 


Direct -Current 
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FIG.  5 SCHEME  USED  TO  PREVENT  REVERSAL  OF  POLARITY  IN 

ROTARY 

and  has  a  total  over-all  height  of  about  6  ft.  When 
operating  at  full  rating  it  delivers  nearly  3  cu.  ft.  of 
99.6  per  cent  pure  oxygen  to  the  balloon  containers  for 
each  kilowatt-hour  of  energy  delivered  to  the  rotary 
converter.  The  machine  is  made  by  the  Maschinen- 
fabrik  Surth  and  is  handled  through  the  Compressed  Gas 
Machinery  Company  of  Buffalo,  N.  Y. 


Low-Down  as  Against  Pole-Top  Transformer 

Mounting 

By  Paul  Capraro- 

In  the  Nov.  13  and  the  Dec.  4  issues  of  the  Electrical 
World  descriptions  of  a  portable  derrick  for  handling 
pole  transformers  were  presented.  The  writer  uses  a 
method  of  mounting  transformers  on  a  pole  that  does 
not  require  the  use  of  a  derrick  and  has  other  advan- 
tageous features,  although  the  installation  costs  are 
more  than  for  pole-top  mounting.  Among  the  advan- 
tages of  this  arrangement,  as  shown  from  the  accom- 
panying illustrations,  are:    (1)  Transformers  are  easily 


placed  In  position;  (2)  do  Interference  from  overhead 
wires;    (8)   no  porcelain  knobs  arc  required  on  cross* 

anus;     i  1  )     fuses    arc   easily    replaced    without   climbing 

through  wires  at  the  top  of  the  pole. 

As    shown    in    the    drawing,    a   coil    of    wire   of    about 
twelve  turns   is  used   between  the  transformers  and  the 

fuse  blocks.    Since  adopting  this  practice  the  blowing 


FIGS.    1   AND   2 — TRANSFORMER  SUPPORT   LOW  DOWN   ON   POLE 

of  fuses  and  transformer  burn-outs  during  lightning 
storms  have  been  reduced  at  least  15  per  cent.  Light- 
ning arresters  are,  however,  also  used  near  the 
transformers. 


Why  with  One  Motor  Running  Another 

Failed  to  Start  on  Same  Circuit 

By  A.  C.  Hewitt 

At  a  Southern  industrial  plant  where  440-volt,  three- 
phase,  sixty-cycle  energy  is  used  to  operate  motors  of 
various  sizes,  an  apparently  peculiar  trouble  happened 
one  day  when  one  of  three  fuses  was  blown  on  a  feeder 
circuit.  One  feeder  circuit  supplied  some  four  or  five 
motors,  one  of  which  was  rated  at  75  hp.  and  the  others 
at  10  hp.  each.  Each  motor  was"  equipped  with  a  knife 
switch,  fuses  and  starting  compensator,  and  the  feeder 
circuit  was  fused  at  the  distributing  switchboard.  The 
75-hp.  motor  was  delta-connected,  while  the  10-hp. 
motors  were  connected  "Y." 

The  75-hp.  motor  was  carrying  a  load  of  about  50  hp. 
Only  one  of  the  10-hp.  motors  was  in  use,  and  it  was 
driving  a  7-hp.  load  at  the  time  the  trouble  developed. 
Both  motors  had  been  running  for  about  four  hours 
when  it  became  necessary  to  stop  the  small  motor  for 
a  few  minutes.     Upon  trying  to  operate  it  again  it  re- 
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fused  to  start.  The  electrician  tested  the  motor  fuses 
with  two  250-volt  lamps  in  series,  without  removing 
the  fuses  from  the  circuit,  and  found  them  good.  The 
lamp  test  seemed  to  show,  however,  that  the  voltage  be- 
tween the  middle  and  either  outside  wire  was  not  so 
high  as  it  should  be.  He  then  tested  the  fuses  on  the 
75-hp.  motor  while  the  motor  was  running  and  found 
the  same  conditions  as  with  the  10-hp.  motor.  Evidently 
something  was  wrong,  and  with  reduced  voltage  be- 
tween the  middle  and  outside  wires  it  was  natural  to 
suppose  that  there  was  a  high-resistance  connection 
somewhere  in  that  feeder.  The  large  motor  was 
stopped,  and  the  fuses  were  tested  as  before,  but  this 
time  no  voltage  at  all  was  found  between  the  middle 
and  the  outside  wires.  Then  the  electrician  tried  to 
check  up  the  first  results  by  starting  the  large  motor, 
but  since  it  was  a  squirrel-cage  three-phase  induction 
motor  it  would  not  start  on  a  single-phase  circuit. 

He  next  tested  the  main-feeder  fuses  and  found  one 
of  them  had  blown.  A  new  feeder  fuse  was  put  in,  and 
everything  started  off  all  right.  The  reduced  voltage 
between  the  middle  and  the  outside  wires  was  just  one- 
half  of  the  line  voltage,  or  220  volts,  since  the  middle 
wire  amounted  to  a  50  per  cent  tap  on  the  winding  of 
the  large  motor  when  it  was  running  single-phase.  This 
case  seemed  quite  a  puzzler  at  the  time,  and  it  was  at 
first  thought  that  the  reduced  voltage  on  the  middle  wire 
was  being  generated  in  the  large  motor.  However,  a 
little  study  of  the  conditions  soon  made  plain  the  real 
reason  as  explained. 


Arrangements  for  Loading  Scrap  Iron  by   an 

Electromagnet 

An  effective  use  of  an  electromagnet  for  handling 
scrap  by  the  Boston  &  Albany  Railroad  at  the  West 
Springfield  (Mass.)  yards  is  shown  in  the  accompanying 
illustration.  The  electromagnet  is  43  in.  in  diameter, 
weighs  3500  lb.,  and  uses  35  amp.  at  250  volts.  It  is 
handled  by  an  electric  traveling  crane  of  the  gantry 
type,  direct-current  energy  being  supplied  by  a  22-hp. 
motor-generator  set  mounted  on  the  crane  bridge.  The 
general  yard  distribution  is  by  alternating  current. 
Rapid  transfer  of  classified  scrap  is  made  possible  be- 
tween bins  and  cars  by  this  equipment.  An  8700-lb. 
steel  girder  has  been  successfully  handled  by  the  elec- 
tromagnet shown. 


A  Way  of  Climbing  Latticed  Steel  Poles 

A  new  method  of  climbing  latticed  steel  poles  on  the 
lines  of  a  Middle  West  transmission  company  is  shown 
in  the  accompanying  illustration.  The  poles  are  made 
up  of  expanded  I-beam  sections,  and  the  climbers  are 
designed  to  engage  either  of  the  outer  flat  sides  of  the 
beam. 

The  climbers  resemble  the  frames  of  steel  hockey 
skates.  On  each  of  the  upturned  toes  two  contact  points 
are  provided,  which  grip  the  steel  beam  as  the  weight 
of  the  lineman  is  placed  on  the  shoe.  The  inner  contact 


LINEMAN    USING   STEEL   POLE   CLIMBERS   ON    A   LINE    IN    EAST 
CHICAGO,    IND. 

point  is  a  conical-shaped  projection,  while  the  outer  one 
may  be  either  a  partly  cylindrical  or  a  square  piece  of 
steel  with  knurled  gripping  surfaces.  With  the  weight 
of  the  climbing  lineman  at  the  outer  end  of  the  levers, 
to  which  these  contact  points  are  attached,  the  climber 
grips  the  pole.  When  the  foot  bearing  the  lever  is  lifted, 
however,  the  contact  points  become  disengaged  from 
the  pole  and  the  foot  may  be  lifted  for  another  step. 
This  method  of  climbing  steel  poles  has  been  devised 
by  the  Bates  Expanded  Steel  Truss  Company  of  Chicago. 


AN    ELECTROMAGNET   HANDLING   SCRAP   IRON    AT   YARDS   OF 
BOSTON    &   ALBANY   RAILROAD 


Is  There  a  Gain  in  Heat  When  Burning 

Watered  Coal  ? 

By  R.  I.  Elkin 

It  is  not  unusual  in  a  small  power  plant  to  see  a 
fireman  standing,  hose  in  hand,  and  wetting  the  coal. 
If  he  is  asked  why  he  does  it,  he  will  say  he  does  not 
know,  or  perhaps  that  it  makes  the  coal  burn  better. 
In  the  large  power  station  as  well  the  same  thing  is  often 
done,  but  here  it  is  not  a  one  man's  fancy  but  a  regular 
routine  operation,  the  train  of  coal  cars  being  brought 
under  a  stream  of  water.  When  the  large-plant  operator 
is  asked  why  the  water  is  used  the  answer  is  little 
different  from  that  given  by  the  man  in  the  small  plant. 
He  may  be  a  little  more  explicit  and  say  that  since  water 
contains  hydrogen  and  oxygen  the  coal  takes  the  oxygen 
from  the  water  and  liberates  the  hydrogen,  which  can 
thus  be  burned  in  the  furnace.  This  may  occur  under 
suitable  conditions,  but  the  answer  does  not  satisfy  the 
questioner,  who  desires  to  know  if  there  is  a  gain  in  heat 
through  the  practice. 

A  little  common-sense  consideration  will  show  that 
there  is  no  gain  in  heat;  in  fact,  there  is  a  loss  rather 
than  a  gain  as  a  result  of  watering  the  coal.  This  must 
be  obvious  when  it  is  remembered  that  the  amount  of 
heat  required  to  separate  the  hydrogen  of  the  water 
from  the  oxygen  with  which  it  is  combined  is  abso- 
lutely the  same  as  that  which  must  be  obtained  by  the 
complete  combustion  of  the  hydrogen  in  the  furnace. 
From  a  consideration  of  this  fact  it  must  be  apparent 
that  there  can  be  no  gain  in  heat  by  watering.     Not 
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o!ii>  is  there  ii"  ram  m  beat,  but  If  anj  of  the  hydrogen 
is  liberated  unburned  from  the  chimney,  which  is  quite 
likely  to  occur,  there  must  obviousl)  be  a  loss  of  heat. 
There  is,  besides,  :i  losa  of  heal  irrespective  of  thai 
due  to  the  escape  of  unburned  hydrogen  up  the  chimney. 
When  the  hydrogen  is  burned  it  la  transformed  into 
water  vapor,  and  in  thia  waj  the  water  which  lias  hern 
added  to  the  coal  passea  up  the  chimney  in  the  form  of 
steam.  The  number  of  heal  units  required  to  convert 
thia  water  into  strain  at  atmospheric  pressure  and  super 
heal  it  to  the  temperature  of  the  flue  gasea  is  thus  a 
real  heal  loss. 

Since  the  practice  of  watering  coal  is  not  apparently 
followed  for  chemical  reasons,  the  reason  for  it  is  still 
wanting.  Moisture  is  deleterious  in  coal  as  a  fuel;  it 
lowers  the  thermal  efficiency  of  the  fire  and  increases 
the  cost  per  ton  for  haulage.  It  is  for  these  reasons 
that  practically  all  specifications  for  the  purchase  of  coal 
Btipulate  the  maximum  percentage  of  moisture  that  will 
be  allowed.  When  coal  is  damp,  however,  the  very  small 
lumps  and  particles  of  dust  tend  to  cling  together  and 
form  into  lumps  instead  of  being  blown  up  into  the 
chimney  unburned  when  fired,  as  often  occurs  with 
forced  draft  and  the  high  air  velocities  employed.  The 
issuance  of  cinders,  grit  and  dust  particles  from  the  top 
of  the  chimney  is  not  only  inefficient,  but  is  unhealthful 
and  annoying  to  those  living  in  close  proximity  to  the 
power  plant  because  of  the  dirt  thrown  down,  and  this 
is  about  the  only  logical  reason  for  the  wetting  of  coal. 
Many  central-station  firemen  claim  that  dampened  coal 
tends  to  have  less  formation  of  clinker  than  undampened 
coal  and  that  the  clinker  that  forms  is  softer  and  less 
troublesome  to  remove.  Perhaps  this  is  true,  in  which 
case  coal  is  dampened  for  physical  rather  than  chemical 
reasons,  and  not  to  gain  heat. 

It  is  important  to  consider  further  that  when  chimney 
gases  are  liberated  direct  they  have  a  temperature  of 
300  deg.  and  above,  whereas  when  economizers  are  used 
and  the  water  supplied  them  is  cold  the  gases  may  be 
cooled  down  to  below  212  deg.  In  this  way  the  steam  in 
the  gases  is  condensed  and  its  latent  heat  of  evapora- 
tion is  utilized.  Under  these  circumstances  some  of  the 
heat  required  to  evaporate  the  water  used  for  dampen- 
ing coal  is  not  lost  but  used.  In  other  words,  the 
presence  of  economizers  raises  the  thermal  efficiency 
without  interfering  in  any  way  with  the  laying  of  dust 
particles. 

Guying  a  Stack  Under  Space  Difficulties 

The  owner  of  the  property  adjoining  the  power  house 
at  Coshocton,  Ohio,  refused  to  permit  an  anchor  to  be 
set  on  his  land.     The  power  house  itself  was  situated 

Insulahr 
Stack 
<% 
Flashing 


onl)  a  few  feel  from  the  property  line.  When  it  be- 
came necessary,  therefore,  In  the  procesa  of  plant  re- 

i  met  ion,  to  mn  a  stack  guy  in  the  direction  of  the 

land  owned  i>\  the  obstinate  neighbor,  tiie  problem  of 
setting  an  anchor  to  hold  the  guy  presented  Itself.  It 
was  finally  decided  to  run  the  guy  through  the  roof  and 

wall  of  the  power  house  and  attach   it,  to  an  anchor  on 

the  company's  own  narrow  strip  of  property.    The  way 

the  guy  was  incased  in  a  wooden  box  and  run  through 
the  power  house  structure  only  missing  the  2300-volt 
buses  by  a  narrow  margin  is  shown  in  the  accompany- 
ing sketch.  The  roof  around  the  top  of  the  box  was 
Hashed  to  prevent  leaking,  and  as  a  further  safety  meas- 
ure insulators  were  placed  in  the  guy  wire  itself. 


Minimum  Nipples  for  Use  with  Plugged  Pipe 

By  T.  W.  Reynolds 

In  laying  out  a  pipe  line  made  up  of  flanged  cast  iron, 
screwed  wrought  iron  or  steel  sections,  it  is  important 
from  the  viewpoint  of  installation  to  know  the  minimum 
length  of  nipples  that  can  be  used  for  the  different  sizes 
of  pipe,  both  standard  and  extra  heavy.  Such  data  are 
given  in  the  accompanying  table  with  the  minimum 
length  shown  as  that  allowable  for  the  withdrawing  of 
bolts.     The  length  a  is  determined  by  multiplying  the 


Length  A  , 
r 


I^CIearanc'l  *f*- 


.  ?AMinimum\_ 
\Mpple      | 


LIMITATIONS   TO  THE   LENGTH   OF   NIPPLES  THAT   CAN    BE    USED 
WITH    FLANGED    PIPE 

flanged  thickness  by  four,  the  thickness  of  the  bolt  head 
by  two,  and  the  thickness  of  the  nut  by  one.  To  this 
•summation  is  added  the  clearance  of  Vi  in->  no  allow- 
ance being  made  for  the  slight  thickness  of  gasket  be- 
tween flanges. 

The  thickness  of  flanges  and  the  size  of  bolts  given 
were  taken  from  the  American  standard  schedule,  these 
varying  in  accordance  with  the  weight  of  the  flanges, 
either  standard  or  extra  heavy.  The  dimensions  on 
thickness  of  bolt  heads  are  those  given  in  the  manu- 
facturers' standard  lists,  which  are  for  thickness  three- 

MINIMUM   LENGTH   OF  NIPPLES  FOR  DIFFERENT  SIZES 
OF  PIPE 


ARRANGEMENT   TO    SET    GUY    ANCHOR   TO    OVERCOME    OBJECTION 
OF   ADJOINING   PROPERTY    HOLDER 


: 

Length  "A" 

Length  "A" 

Size  of 
Pipe,  Indies 

Size  of 
Pipe,  Inches 

. 

Standard, 
Inches 

Extra 
Heavy, 
Inches 

Standard, 
Inches 

Extra 

.  Heavy, 

Inches 

2 

4  5/16 

5  5/16 

10 

7  3/16 

10  1/4 

2   1/2 

4  9/16 

•6  1/8 

12 

7  7/16 

11   1/16 

3 

4   13/16 

6  5/8       ■ 

14 

8  1/4 

11  9/16 

3  1/2 

5  1/16 

6  7/8 

15 

8  1/4 

12  1/8 

4 

5  9/16 

7  1/8 

16 

8  1/2 

12  3/8 

5 

5  7/8 

7  5/8 

18 

9  5/16 

12  7/8 

6 

6  1/8 

7  7/8 

20 

9  13/16 

13  11/16 

7 

6  3/8 

8  7/16 

22 

10  5/8 

14  1/2 

8 

6  5/8 

8  15/16 

24 

10  7/8 

15  5/16 
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fourths  the  diameter  of  the  bolt.  A  few  tables  on  the 
weight  and  dimensions  of  nuts  vary  in  the  thickness 
for  hexagonal  and  square  shapes.  In  this  instance  the 
thickness  of  the  nuts  has  been  taken  as  equal  to  the 
diameter  of  the  bolt.  Similarly,  some  tables  on  the 
weights  and  dimensions  of  bolt  heads  vary  slightly. 
The  Franklin  Institute  standard,  as  devised  by  William 
Sellers  of  Philadelphia,  has  been  disregarded,  as  the 
proportions  of  bolt  heads  and  nuts  are  not  always  ad- 
hered to.  The  size  of  bar  required  to  make  a  nut  is 
special,  and  extra  work  is  necessary  to  make  the  bolt 
heads.  Under  the  name  of  "United  States  standard," 
the  United  States  Navy  department  in  1868  adopted  the 
Sellers  system,  except  for  finished  heads  and  nuts,  which 
it  made  the  same  as  for  rough  heads  and  nuts.  In  some 
instances,  it  may  be  necessary  to  cut  the  ends  of  stand- 
ard or  commercial  length  bolts  to  the  length  desired  for 
use  with  minimum  nipples  according  to  the  diagram 
shown. 


Station  Rated  at  10,000  Kw.  Produces  Energy 
at  6  Mills 

With  a  coal  cost  of  $3.67  per  ton,  tidewater  delivery, 
and  a  yearly  load-factor  of  32.4  per  cent,  the  Hathaway 
Street  generating  station  of  the  Fall  River  (Mass.) 
Electric  Light  Company  produced  energy  at  a  net  cost 
of  5.95  mills  per  kilowatt-hour,  according  to  records  for 
the  year  ended  June  30,  1915,  filed  with  the  Massachu- 
setts Gas  and  Electric  Light  Commission.  This  is,  of 
course,  only  the  bare  station  cost  of  production  and  does 
not  include  fixed  charges  or  distribution  expenses. 

For  the  year  cited  the  total  energy  delivered  at  the 
station  buses  was  14,005,500  kw.-hr.  Twenty  men  were 
on  the  payroll  of  the  plant,  and  the  equipment  in  brief 
consists  of  eight  Babcock  &  Wilcox  water-tube  boilers  of 
350-hp.  rating  each,  with  four  Curtis-General  Electric 
4000-volt,  three-phase,  sixty-cycle  turbo-alternators  hav- 
ing an  aggregate  rating  of  10,000  kw.  Two  of  the  latter 
were  1000-kw.  vertical  units  and  two  were  4000-kw.  hor- 
izontal Westinghouse  units  having  Wheeler  surface- 
condensing  equipment.  The  coal  was  mechanically 
handled  from  the  barge  to  the  furnace,  and  each  boiler 
was  equipped  with  a  Taylor  stoker.  The  fuel  consump- 
tion was  14,870  tons  of  bituminous  coal  (2.38  lb.  per 
kw.-hr.),  and  the  maximum  load  was  4925  kw. 

Unit  operating  costs  from  station  performance  were 
as  follows: 

Coal   (0.39  cent  per  kw.-hr.) $54,621.48 

Oil,  waste  and  packing  (0.020  cent  per  kw.-hr.) 650.02 

Water   (0.020  cent  per  kw.-hr.) 2,210.55 

Wages  at  station  (0.125  cent  per  kw.-hr.) 17,430.40 

Tools  and  appliances   (0.011  cent  per  kw.-hr.) 1,557.25 

Station-structure  repairs    (0.050  cent  per  kw.-hr.) 1,600.26 

Steam-plant  repairs    (0.050   cent  per  kw.-hr.) 3,386.38 

Electric-plant  repairs    (0.050  cent  per  kw.-hr.) 2,063.38 

Total     $83,519.72 


A  Result  of  Cutting  Out  Series  Coils  in  an  Old 
Design  of  Alternator 
By  E.  C.  Parham 
On  a  compound-wound  generator  the  shunt  winding 
need  be  only  strong  enough  to  permit  normal  voltage  at 
no  load  at  the  maximum  temperature  at  which  the  ma- 
chine will  operate  under  working  conditions.     As  the 
load  comes  on,  the  series  winding  will  provide  the  mag- 
netization necessary  to  furnish  the  voltage  required  by 
the  drop  in  the  winding  in  the  armature  and  in  the 
external  circuit,   if  the  machine  is  to  over-compound. 
As  a  matter  of  fact,  the  shunt  winding  always  has  some 


margin,  and  if  the  shunt  field  rheostat  is  entirely  cut 
out,  the  no-load  voltage  will  be  considerably  above  nor- 
mal. On  a  compound-wound  machine  that  is  to  operate 
alone  it  will  seldom  be  necessary  to  change  the  field 
rheostat  from  its  original  no-load  setting,  and  any  ne- 
cessity for  departing  very  much  from  this  setting  should 
suggest  an  irregularity  in  the  field  circuit  or  in  the 
speed. 

An  operator  of  an  old  design  of  compound-wound 
alternator  complained  that  the  exciter  was  heating  too 
much.  Investigation  revealed  that  lightning  had  dis- 
abled the  series  winding  some  time  before.  Instead  of 
repairing  the  series  circuit  the  operator  had  lifted  the 
rectifier  brushes  and  short-circuited  the  rectifier,  there- 
by cutting  out  the  series  winding.  This  made  it  neces- 
sary to  operate  the  exciter  at  maximum  voltage  in  order 
to  get  sufficient  excitation  to  keep  the  alternating-cur- 
rent circuit  at  normal  voltage.  The  increased  exciter 
current  heated  the  exciter  armature  and  the  alternator 
fields  which  were  supplied  by  it,  and  the  increased  ex- 
citer voltage  heated  the  exciter-field  winding.  None  of 
the  windings  was  at  a  dangerous  temperature,  but  as 
automatic  voltage  regulation  was  a  feature  to  be  de- 
sired, the  machine  was  "rung  out,"  a  grounded  field  coil 
located  and  repaired,  and  the  required  exciter  voltage 
thereby  reduced  from  160  volts  to  110  volts.  All  ob- 
jectionable heating  then  ceased. 


A  Rack  for  Storing  Transformers  Compactly 

At  the  service  station  of  the  Greenfield  (Mass.)  Elec- 
tric Light  &  Power  Company  the  arrangement  shown 
in  the  accompanying  illustration  is  used  to  store  trans- 
formers.     It   consists    essentially    of   a    framework    of 


A   CHANNEL-IRON    RACK   FOR   STORING   SMALL   TRANSFORMERS 

channel  irons,  the  usual  size  being  2.5  in.  by  2.5  in.  by 
0.25  in.  The  central  portions  of  the  frame  are  provided 
with  5-in.  channels  to  give  increased  stiffness.  In  a 
space  4  ft.  6  in.  wide,  7  ft.  long  and  8  ft.  high  about 
seventy  transformers  are  carried  in  four  tiers.  The 
rack  is  served  by  a  traveling  hoist  which  makes  it  easy 
to  transfer  a  transformer  to  and  from  the  rack.  The 
sizes  of  transformers  carried  on  this  rack  range  from 
600  watts  to  3  kva. 
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Exposition    Jewels,"    [lluminated    by   Powerful    Projectors,   Decked    Chicago's   Community    Christmas   Tree 


in  bead  of  stringing  ■  maze  <>f  wire:  and  /nail  incan- 
descent lamps  hi  ihe  large  Christmas  tree  erected  annually 
on  tlie  lake  fidiit  at  Chicago,  those  in  charge  of  the  decora- 
tion of  the  tree  thia  year  bung  8600  "Exposition  jewels" 
among  it     branchea  and  projected  light  against  them.     A 

bag  effect  was  produced,  and  the  tree  was  pronounced 
to  be  the  most  beautiful  that  h;is  ever  graced  the  citv's 
lake  front  park.  Several  of  the  large  aearchlampa  used 
for  the  lighting,  including  one  18-in.,  one  10-in.  and  two 
L5-in.  lamps,  were  placed  on  buildings  across  the  street 
from  the  tree.  One  24  in.  searchlamp  was  installed  behind 
the  tree  and  BO  tipped  as  to  throw  its  rays  up  into  the  ever- 
green branches.  Grouped  in  B  semicircle  in  front  of  the 
tree  were  twenty-five  small  flood  lamps  in  each  of  which 
was  a  1000-watt  gas-filled  tungsten  unit.  In  the  base  of 
the  tree,  in  reflectors  which  pointed  skyward,  were  about 
100  smaller  lamps  ranging  in  size  from  500  watts  to  60 
watts.  The  light  from  these  units  was  thrown  up  through 
the  branches  of  the  trees,  causing  the  "novagems"  to  glit- 
ter and  sparkle  like  jewels.  Many  smaller  lamps  of  various 
colors  were  used  to  light  the  park.  The  total  connected  load 
of  all  the  tree  lighting  was  55.92  kw. 


MARKETING    ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Electric  Luminous  Radiators  Replace  Gas 

Logs  in  Chicago 

The  sales  department  of  the  Commonwealth  Edison 
Company  of  Chicago  has  during  the  last  year  been  able 
to  show  the  builders  of  several  apartment  houses 
enough  points  of  advantage  in  the  luminous-type  elec- 
tric radiator  over  the  ordinary  gas  log  to  effect  a  sale 
of  about  250  of  these  devices  for  fireplaces.  The  move- 
ment started  when  T.  C.  Collins,  a  building  contractor, 
narrowly  escaped  losing  his  little  daughter,  who  was 
suffering  from  pneumonia.  A  gas  log  in  her  sick-room 
was  being  used  as  an  auxiliary  source  of  heat.  Since 
each  cubic  foot  of  gas  burned  required  about  8  cu.  ft. 
of  air  for  its  complete  combustion,  the  oxygen  in  the 
sick   room   was    rapidly    becoming    depleted   when    the 


LIVING    ROOM    IN    CHICAGO    APARTMENT    WITH    ELECTRIC    FIRE- 
PLACE   FOR    AUXILIARY    HEATING 

physician  arrived,  ordered  the  admission  of  fresh  air, 
and  saved  the  child's  life.  Mr.  Collins  thereupon  in- 
stalled electric  fireplaces  in  the  next  building  he  erected. 
With  this  story  as  the  basis  of  a  selling  argument, 
other  installations  were  made,  and  experience  has  since 
taught  the  Edison  company  that  it  is  really  less  ex- 
pensive to  wire  an  apartment  building  for  electrically 
equipped  fireplaces  than  to  lay  the  pipes  for  gas,  be- 


cause the  gas  main,  which  generally  enters  at  the  rear 
of  the  building,  has  to  be  extended  the  full  length  of 
the  structure  to  reach  the  usual  position  of  the  fire- 
place. In  first  cost  the  luminous  radiators  are  also  a 
little  cheaper  than  the  gas  logs,  although  the  cost  of 
operation  of  the  former  is  about  25  per  cent  greater. 
Most  of  the  radiators  used  were  of  the  luminous  type. 
In  some  cases  the  portable  design  has  been  installed  in 
already-built  houses,  but  where  installations  were  made 
in  new  buildings  a  special  design  was  used.  The  apart- 
ments in  which  these  electric  "fireplaces"  are  installed 
rent  at  prices  ranging  from  $500  to  $1,000  a  year. 


Savings   Effected   by  Electric  Vehicle  Garage 

Superintendent  Through  Standardization 

of  Battery  Compartments 

The  desirability  of  standard  battery  dimensions  for 
electric  vehicles  and  the  uniformity  and  simplicity  of 
equipment  which  can  be  achieved  through  reconstruct- 
ing existing  battery  compartments  were  pointed  out  by 
S.  C.  Harris  of  the  New  York  Edison  Company  in  an 
address  before  the  New  York  Section  of  the  Electrical 
Vehicle  Association,  Dec.  28,  when  he  told  of  the  ex- 
perience of  a  large  private  garage  with  the  diversity  of 
equipment  among  its  vehicles. 

In  this  garage  there  are  130  electric  cars,  ranging 
in  size  from  a  two-passenger  runabout  to  a  5-ton  truck. 
The  work  of  assembling  this  fleet  has  extended  over  a 
period  of  about  twelve  years,  and  almost  every  make 
of  vehicle  is  included  in  it.  The  delivery  service  in 
this  particular  business  requires  that  extra  batteries 
be  kept  in  reserve  so  that  in  emergency  work  no  time 
may  be  lost  in  charging  batteries,  for  often  one  vehicle 
is  required  to  do  an  amount  of  work  in  one  day  equal 
to  the  capacity  of  two  batteries.  With  the  aid  of  re- 
serve batteries  the  time  the  vehicle  is  out  of  service  need 
only  be  the  time  consumed  in  changing  batteries,  which  s 
is  about  ten  minutes.  Eight  different  designs  of  vehi- 
cles are  represented   in  the  fleet,   and  the  number  of 
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cells  per  battery  formerly  varied  from  forty  to  forty- 
eight.  In  no  two  vehicles  of  the  same  capacity  but  of 
different  designs  would  the  same  battery  fit  when  re- 
ceived from  the  manufacturers.  Because  of  this  varia- 
tion in  the  dimensions  of  battery  compartments  155 
batteries  were  necessary  to  operate  120  cars. 

When  the  number  of  spare  batteries  had  reached  this 
point  the  superintendent  decided  to  try  to  standardize 
the  battery  compartments  where  it  was  possible  to  do 
so  without  too  much  alteration  in  the  construction  of 
the  vehicles.  As  each  machine  was  taken  out  of  service 
for  a  general  overhauling  the  battery  compartment  was 
made  to  agree  in  shape  and  size  with  a  standard  ar- 
ranged for  the  particular  group  into  which  it  could  be 
made  to  fit.  Since  this  work  was  started  the  battery 
compartments  have  been  rearranged  in  sixty-five  trucks. 

Before  overhauling,  the  number  of  extra  batteries 
needed  for  the  sixty-five  trucks  was  twenty-four.  By 
the  rearrangement  this  number  has  been  reduced  to 
eleven.  The  pressure  of  the  charging  bus  has  been 
lowered  14  volts  as  the  result  of  reducing  the  forty- 
eight-cell  batteries  to  forty-four  cells.  The  amount  of 
space  required  for  reserve  batteries  is  much  less,  and 
the  mind  of  the  battery  man  is  more  tranquil  because 
he  now  has  less  bookkeeping  to  do.  The  reduction  in 
the  investment  for  spare  batteries  so  far  has  been 
$5,000. 


Shopworn  Appliances  Given  as  Premiums  on 

Cash  Purchases  of  $7.50  or  Over 

With  all  cash  purchases  of  lamps  or  appliances 
amounting  to  $7.50  or  over  the  Worcester  (Mass.) 
Electric  Light  Company  during  Prosperity  Week  gave 
an  electric  appliance  worth  not  over  $4  to  the  customer, 
who  was  allowed  to  select  the  apparatus  from  the  dis- 
play in  the  showroom.  In  this  way  a  number  of  appli- 
ances which  have  been  improved  upon  somewhat  by 
later  designs,  but  which  were  nevertheless  in  perfect 
condition  and  ready  for  first-class  service,  were  dis- 
posed of  to  the  resultant  benefit  of  the  meter  record. 


Flood-Lighted  Lots  Sold  Rapidly  at  Rockford 

At  Rockford,  111.,  the  use  of  electric  lamps  to  illumi- 
nate a  real-estate  subdivision  at  night  played  a  con- 
siderable part  in  the  sale  of  210  lots  within  one  week. 
The  realty  company  contracted  with  the  Rockford  Elec- 
tric Company  to  erect  seventy-five  poles  in  the  sub- 
division, with  a  60-watt  lamp  and  reflector  on  each. 
This  illumination  attracted  a  great  deal  of  attention 
to  that  section  of  the  city  and  was  directly  responsible 
for  getting  a  large  number  of  people  on  the  ground  and 
hence  giving  the  realty  men  an  opportunity  to  interest 
them  in  purchasing  lots.  In  signing  the  contract  the 
realty  company  agreed  to  use  a  minimum  quantity  of 
energy  sufficient  to  warrant  the  electric  company  mak- 
ing the  installation. 


St.  Joseph  (Mo.)  Central  Station  Set  Pace  for 

Christmas  Decorations — Merchants 

Followed  with  Street  Streamers 

A  veritable  fairyland  spectacle  greeted  Christmas 
shoppers  in  the  down-town  streets  of  St.  Joseph,  Mo., 
as  the  result  of  the  electric  company's  setting  the  ex- 
ample. As  its  own  contribution  to  the  holiday  decora- 
tions of  merchants  in  the  two  blocks  surrounding  its 
office,  the  St.  Joseph  Railway,  Light  &  Power  Company 
strung  up  streamers  of  red  and  green  lamps  along  the 
curbs  and  a  large  sign  across  the  street  reading  "Merry 
Christmas."  This  proved  to  be  such  effective  advertis- 
ing that  the  merchants  on  the  other  streets  clubbed 
together  and  had  the  same  kind  of  decorations  installed 
in  front  of  their  stores. 

Special  attention  was  also  given  by  the  company  to 
the  attractiveness  of  its  show  windows,  one  of  which 
was  decorated  with  a  miniature  speedway  and  two  tiny 
electric  automobiles  running  at  high  speed.  A  sign  on 
the  speedway  reading  "Hoover  wins"  referred  to  the 
electric-sweeper  display  on  either  side  of  the  racing 
automobiles.  The  sweepers  were  arranged  to  best  ad- 
vantage with  Santa  Claus  in  one  corner  holding  a  sign 
reading  "Santa's  best  gift  to  the  housewife." 

The  pulling  power  of  these  well-dressed  windows  aided 
materially  in  making  December  the  biggest  month  of 
the  year  in  the  sale  of  electric  appliances  for  the  St. 
Joseph  company. 


THE    ST.    JOSEPH     (MO.)     ELECTRIC    COMPANY'S    DISPLAY-ROOM    TREE,    AND    THE    SPECIAL    STREET    LIGHTING    INSTALLED    BY    MER- 
CHANTS   AFTER   THE    ELECTRIC   COMPANY    HAD    INAUGURATED   THE    MOVEMENT   BY   EQUIPPING   TWO   BLOCKS    NEAR    ITS   OFFICE 
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Killing  Complaints  with  Courtesy 

I'M,  icta   from  .1  Bermon  to  tin-  Baleimcn  oi   the  cimttmiooKii 
i  enn     Railway  &.  Light  Company 

Bi  i..  .i.  \\  ii  hoiti  .  Con  n;\<  i  ali  n  i 
it  is  well  for  everj  central-station  man  to  appreciate 

that    it'   he   wants  to  make   friends   for   Ins  compain    and 

for  himself  the  best  waj  for  him  to  make  progress  is  to 

take  an  active  interest  in  the  complaints  made  t<>  that 
COmpanj  by  its  customers.  It'  he  doesn't  want  to  do 
this,  he  had  better  go  into  some  other  line  of  husiness, 
tor  otherwise  he  will  never  gel  Very  far  as  a  public-util- 
ity man.  This  is  true  not  only  of  sales-department  em- 
ployees hut  also  of  tln>  members  of  other  departments. 

Central  stations  are  seeking  "gentlemanly  represent  a 
tives,"  and  if  yon  don't  belong  to  this  class  you  will 
never  get  out  of  the  work  all  it  has  to  offer.  If  you 
are  not  interested  in  the  grievances  of  the  company's 
customers,   you   "don't    belong." 

It  is  impossible  to  formulate  a  set  of  rules  to  follow 
m  adjusting  a  complaint,  because  the  manner  of  ad- 
justing must  in-  varied  to  suit  the  nature  of  the  fellow 
with  the  complaint,  and  human  nature  in  different 
"humans"  is  seldom  exactly  the  same.  However,  some 
"dos"  and  "don'ts" — mostly  "dos" — can  be  laid  down 
that  will  tit  a  large  number  of  cases,  and  in  the  follow- 
ing paragraphs  some  of  these  are  set  forth  with  the 
hope  that  they  will  prove  of  assistance  in  converting 
"knockers"  into  "boosters." 

The  Proper  Mental  Attitude  Toward  the  Man  with 
a  "Kick" 

In  the  first  place,  when  a  customer  comes  to  you  and 
says,  "That  bill  is  too  much,"  never  let  him  get  the 
impression  that  you  think  he  is  a  nuisance.  And  if 
'way  down  inside  you  feel  that  he  is  one,  no  matter  how 
hard  you  try  to  conceal  your  opinion,  he  is  going  in- 
stinctively to  fathom  your  feelings,  and  you  will  never 
be  able  to  adjust  his  grievance  satisfactorily.  You'll 
probably  get  rid  of  him  all  right,  but  he'll  go  off  feeling 
worse  than  he  did  when  he  came  in.  The  first  essential 
then  is  for  you  to  "get  right  with  yourself."  If  a 
customer's  complaint  really  does  exasperate  you,  and 
if  you  can't  help  feeling  that  such  complaints  are  nui- 
sances, be  honest  with  yourself  and  seek  employment  in 
a  line  where  you  will  never  have  to  hear  about  "high 
bills" ;  because  if  you  can't  get  enjoyment  out  of  trying 
to  convince  sincere  consumers  that  your  company  is 
treating  them  fairly  and  justly,  you  certainly  cannot 
convince  them. 

We  frequently  hear  people  make  the  remark:  "I  think 
the  bills  are  too  high,  but  what's  the  use  of  kicking? 
They  won't  do  anything  about  it."  This  way  of  looking 
at  the  thing  is  pretty  general  among  a  lot  of  people  and 
isn't  wholly  unfounded  on  fact.  The  central  station  is 
in  many  instances  responsible  for  this  feeling  on  the 
part  of  the  public,  and  it's  right  square  up  to  the  men 
who  represent  that  corporation  to  kill  this  popular  prej- 
udice by  square  and  honest  dealings  with  all  customers 
and  a  conscientious,  painstaking  investigation  of  every 
complaint. 

The  complaint  man  has  two  factors  to  deal  with  in 
his  work:  (1)  a  preconceived  suspicion  and  prejudice 
against  his  company,  and  (2)  a  specific  instance  in 
which  this  suspicion  has  been  borne  out  by  apparent 
facts.  In  other  words,  the  customer  "thought  all  the 
time  that  they  would  stick  him,  and  now  he  knows  it." 
It  pays  to  give  this  fellow  as  much  of  your  time  as  he 
wants,  show  him  some  of  the  difficulties  of  the  lighting 
business,  explain  to  him  how  you  do  things,  take  him 
into  your  confidence,  and  make  him  feel  that  you  are 
interested  in  him  and  in  his  business.     Nine  times  out 


Of  ten  he'll  yn  away  a  booster  for  yOU  and  your  husiness, 
and  J  on  ean  never  men  me  in  dollars  and  cents  the  value 
of    the    Influence    which    that     fellow    is    sure   to    scatter 

among  his  circle  of  friends  and  acquaintan 

Alter  all,  the  word  "complaint"  is  a  very  unfortunate 

term  to  ii  e  in  referring  to  a  report  from  a  customer 

that  his  hill  is  not  right.  Such  a  report  should  not  be 
considered  a  complaint,  because  it  isn't  a  Complaint — it 
is  a  report  from  a  customer  that  he  lias  apparently 
been  overcharged.  lie  isn't  making  a  complaint,  he's 
asking  for  an  investigation,  and  it  should  be  referred 
to  as  such  and  not  as  a  complaint.  Do  not  consider  it 
a  complaint.  It  is  wiser  and  better  to  look  upon  it  as 
an  opportunity  to  make  a  friend  for  yourself  and  for 
your  company,  and  then  to  take  advantage  of  that  op- 


portunity by  listening  attentively  to  everything  the  cus- 
tomer has  to  say.  He'll  want  to  tell  you  how  many 
lights  he  has  and  how  long  he  burns  them;  how  saving 
he  and  his  wife  and  family  are  with  electricity;  how 
they  always  cut  off  every  light  when  they  aren't  using 
it;  how  they  never  entertain;  how  it  couldn't  possibly 
be  "that  much  if  he  turned  on  every  light  in  the  house," 
ajid  all  the  many  other  reasons  why  his  bills  ought  not 
to  be  half  as  much  as  they  are. 

Listening  to  "the  Same  Old  Story" 

It's  a  little  trying  at  times  to  sit  or  stand  and  listen 
to  all  this,  because  the  chances  are  you  have  heard  the 
same  story  a  dozen  times  from  others.  You  may  have 
heard  it  several  times  just  before  he  came  in,  and  it  is 
about  as  entertaining  as  seeing  the  same  moving-pic- 
ture show  several  times  during  the  same  day.  But  re- 
member two  things:  (1)  You  haven't  heard  the  story 
from  him  before.  It's  new  to  him,  and  unless  you  re- 
ceive it  as  a  new  thing  and  a  matter  of  importance 
you'll  disappoint  him  and  offend  him.  No  man  likes  to 
think  that  he  has  been  considered  a  nuisance,  especially 
when  he  feels  his  grievance  to  be  just.  (2)  Also,  if 
you'll  listen  closely,  you'll  discover  that,  after  all,  his 
story  is  not  precisely  like  the  other  fellow's,  because  he 
himself  is  different  and  so  his  story  is  different.  His 
tale  will  show  his  personality,  and  you'll  tell  instinctively 
from  his  talk  and  manner  what  to  say  to  him  if  you 
listen  and  observe  attentively. 

Examine  his  bill  carefully,  ask  him  the  kind  of  lamps 
he  uses  and  other  questions  which  are  of  interest  to  him, 
and  at  the  same  time  throw  light  on  the  conditions  of 
his  light  or  motor  equipment.  Take  the  ledger  and 
place  the  whole  thing  before  him;  run  over  his  account 
month  by  month,  checking  the  readings  over  with  him 
and  explaining  to  him  how  the  amount  of  energy  used* 
from  month  to  month  is  determined  each  time  by  sub- 
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tracting  the  previous  readings  from  the  last  readings; 
compare  the  bill  he  is  complaining  about  with  the  bill 
for  the  previous  month,  for  the  purpose  of  determining 
whether  or  not  the  meter  was  correctly  read  on  the 
previous  reading  date.  Look  out  for  a  possible  over- 
reading  on  the  last  reading  date;  compare  the  bill  in 
question  with  the  bill  for  the  same  period  of  the  pre- 
vious year,  explaining  carefully  in  the  meantime  how 
and  why  lighting  costs  vary  with  the  different  seasons 
and  how  an  incorrect  reading  of  the  meter,  while  caus- 
ing an  abnormal  increase  or  decrease  in  the  amount  of 
the  bill  affected,  will  nevertheless  adjust  itself  on  the 
following  bill. 

Using  the  Language  the  Customer  Can  Understand 

Remember  that  all  this  is  new  to  the  customer— that 
he  doesn't  understand  your  business  as  you  do — and  ex- 
plain it  all  in  a  courteous  way.  Never  talk  in  a  con- 
descending way,  but  rather  in  a  plain,  frank,  open  man- 
ner that  shows  sincerity.  Don't  try  to  show  an  air  of 
superior  wisdom  by  talking  fluently  about  "watts"  and 
"kilowatts"  and  "over-readings"  and  "under-readings" 
and  "previous  readings,"  or  about  "so  many  at  10"  and 
"so  many  at  6"  and  "high  initial  rate"  on  account  of  a 
large  "connected  load."  This  stuff  is  all  perfectly  clear 
to  you,  but  remember  that  the  customer  doesn't  make 
his  living  by  juggling  electricity,  and  you  do,  and  con- 
sequently he  doesn't  understand  all  these  things,  and, 
besides,  he  isn't  interested  in  them.  Familiarize  your- 
self with  the  best  way  to  explain  these  terms  to  a  fellow 
that  knows  nothing  about  them  and  put  it  into  practice 
only  when  it's  absolutely  necessary. 

In  other  words,  do  your  utmost  to  control  your  atti- 
tude. At  the  outset  put  yourself  in  the  customer's 
shoes  and  try  to  see  it  as  he  sees  it.  It  is  not  neces- 
sary for  you  to  tell  him  that  you  believe,  as  he  does, 
that  his  bill  is  too  big,  but,  on  the  other  hand,  don't 
try  to  convince  him  that  it  is  correct  until  you  have 
absolutely  convinced  yourself  that  it  really  is  correct. 
You  only  antagonize  him  by  insisting  that  his  bill  must 
be  correct,  because  he  honestly  believes  it  isn't,  and  so 
it  becomes  a  case  of  your  opinion  against  his,  and  he 
naturally  concludes  that  his  knowledge  of  the  case  is 
entitled  to  more  respect  than  yours.  Therefore  never 
hesitate  to  agree  with  him  that  his  bill  "does  seem  a 
little  large"  and  make  him  feel  that  if  it  isn't  right  it's 
sure  to  be  made  right  by  you.  For,  to  avoid  all  preju- 
dice, you  must  take  the  position  mentally  that  he  takes 
— namely,  that  a  mistake  has  been  made  somewhere  in 
the  rendering  of  that  bill  and  that  you  and  he  are 
working  together  to  find  that  error.  You  can  do  this 
without  compromising  yourself  or  the  company,  and 
always  the  customer  will  feel  that  you  have,  in  a  sense, 
become  his  agent,  which  is  exactly  what  you  are.  You 
are,  in  fact,  a  public  servant  on  the  payroll  of  a  public 
utility  company,  and  you  represent  both  your  customer 
and  your  company,  with  a  duty  to  both — to  see  that  each 
renders  unto  the  other  that  which  is  due. 

Then  suppose  that  you  and  the  fellow  with  the  com- 
plaint have  by  this  time  become  pretty  good  friends. 
You  have  gone  over  his  account  with  him,  explained  it 
to  him  as  best  you  could,  and  he  has  said  what  he 
thinks;  but  one  or  the  other  of  you,  or  both,  still  feel 
that  possibly  there  is  something  wrong  which  your  "of- 
fice investigation"  has  failed  to  reveal.  Suppose  he 
leaves  his  bill  with  you  with  the  assurance  that  you 
will  investigate  further  and  report  your  findings  to  him. 
When  matters  have  reached  this  point  don't  make  a 
haphazard  investigation,  but  get  right  down  to  busi- 
ness and  dig  up  the  facts  in  the  case.  Check  the  account 
carefully  and  look  out  for  the  following  possible  er- 
rors: (1)  Incorrect  meter  readings ;  (2)  incorrect  trans- 
fer of  readings  from  meter-reading  slip  to  ledger  sheet; 


(3)  mistakes  in  calculating  the  kilowatt-hours  con- 
sumed; (4)  wrong  classification  of  consumer's  business, 
resulting  in  overcharges  on  primary  rate;  (5)  wrong 
primary  rate  on  account  of  erroneous  installation  rec- 
ord. If  these  fail  to  show  any  irregularities,  secure  an 
investigation  of  the  customer's  premises.  If  possible, 
go  over  the  ground  with  the  customer,  point  out  to  him 
the  lamps  that  are  inefficient  and  recommend  different 
equipment.  Test  carefully  for  grounded  circuits,  and, 
if  occasion  demands,  put  the  meter  on  test. 

But,  above  all  things,  avoid  all  talk  of  "meter"  and 
"rate."  Don't  suggest  to  a  man  that  his  meter  isn't 
running  right,  because  99  times  out  of  100  it  is, 
and  if  a  customer  wants  his  meter  tested  he'll  tell  you. 
If  he  doesn't  say  he  wants  a  test,  it's  an  indication  that 
that  phase  of  things  hasn't  occurred  to  him,  and  for 
you  to  bring  it  up  is  to  start  something  you  may  never 
be  able  to  finish. 

But  the  all-important  thing  in  settling  complaints  is 
interest.  For  if  you  are  interested  the  thing  is  three- 
fourths  done. 


Wiring  a  Library  for  Electric  Lantern  Projectors 

The  library  of  the  Boston  (Mass.)  Society  of  Civil 
Engineers  has  lately  been  equipped  with  an  electric 
projector  for  use  in  informal  illustrated  lectures,  and 

the  introduction  of  elec- 
tric service  for  this 
purpose  required  the 
provision  of  two  out- 
lets, one  of  which  is 
shown  herewith.  The 
space  available  was 
greatly  limited,  and  the 
desirability  of  placing 
the  outlets,  which  are 
used  only  occasionally, 
out  of'  the  way  was  a 
controlling  feature. 
The  outlets  have  been 
installed  about  24  in. 
below  the  ceiling,  and 
the  arrangement  con- 
sists of  a  two-wire  feed 
carried  from  an  upper- 
floor  branch  circuit 
through    1-in.    conduit 

OUTLET  FOR  PROJECTION  LANTERN  d    condulet    outlet    to 

IN   LIBRARY  .  ,  ,      .       ,     .,. 

a  fuse  block  holding 
two  50  amp.,  250-volt  inclosed  fuses  and  mounted  on  a 
6-in.  by  11-in.  slate  panel  carried  on  a  0.75-in.  wooden, 
asphaltum-treated  block  10  in.  square.  The  fuses  are 
separated  by  porcelain  barriers  1.25  in.  deep  and  0.25  in. 
thick,  and  beyond  the  fuses  the  leads  terminate  in  a 
Bryant  porcelain  receptacle  of  25-amp.  rating.  The  re- 
ceptacle is  about  9  ft.  6  in.  above  the  floor. 


Experience  with  Salesmen's  Bonus  System 

John  M.  Bruce,  one-time  saies  manager  of  the  Amer- 
ican Tobacco  Company,  related  an  experience  before 
the  Executives'  Club  of  Chicago  that  should  interest  all 
sales  managers  employing  bonus  systems.     He  said: 

"I  used  to  give  our  men  a  raise  in  wages  at  the  end  of 
the  year,  provided  that  a  certain  mark  was  reached  in 
their  sales.  I  checked  up  the  results  of  about  500  men. 
I  found  that  the  record  of  the  eleventh  month  made  an 
abrupt  climb  upward.  Then  I  tried  checking  up  at  the 
end  of  the  month.  I  found  that  the  fourth  week  showed 
the   same   symptoms   as   the   eleventh   month.     Then   I 
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analyzed  the  week,  with  the  same  results,  and  then  the 
day,  and  i  found  thai  the  men  did  three  times  as  much 
work  in  the  afternoon  as  thej  did  In  the  morning." 
in  other  winds,  the  natural  ambition  to  make  r  re  ord 

and  a  bonus   for  the  (lav,  the  week,  (he  month,   the  \ear 

brought  a  powerful  stimulus  thai  resulted  in  far  greater 
achievement 


Publicity  Campaign  of  Ohio  Service  Company 

Contrasts  Electric  Rates  Under  Municipal 

and  Private  Operation 

An  interesting  publicity  campaign  lias  just  been  com- 
pleted for  the  Ohio  Service  Company  at  Uhrichsville, 
Ohio.  The  problem  was  to  conduct,  a  general  pood-will 
campaign  and  at  the  same  time  to  present  authoritative 
information  regarding  municipally  owned  electric  plants 
in  the  State  of  Ohio.  The  general  impression  had  ex- 
isted,   without    any    information    in    the   hands    of   the 


Is  Municipal  Ownership 
Successful? 


Some   time   ago 

H.  0.   Snyder,  Corporation 

Clerk   of   Uhrichsville,  made 

Inquiries    regarding 

municipal    ownership    In    v 

arlous   Ohio    cities.      He    has 

been  good  enough  t 

9  let  a  representative  of  th 

e  Ohio  Service  Company  tec 

the    reeulU    of    tome 

of   the    Inquiries.     During 

the   next  few  days   It    Is   our 

purpose    to    publish 

soms   of  the   answers  rec 

ived    by    Mr.   Snyder,  togeth 

•r  with  comment  th 

ereon.     Ons  of  the   places 

to   which    Mr.    Snyder    wrote 

was    Cellna.    the    cc 

mmunication,    with  answer 

being  as  follows: 

Uhrichsville.   Ohio,   Sept.   28.   1913. 
City  Auditor.  Cellna,  Ohio. 

Dear  Sir:— Will  you  kindly  answer  the  following  questions  regarding 
your  municipality,  and  return  this  sheet  to  me  hi  the  enclosed  envelope,  at 
your  earliest  convenience. 

Population  of   your  municipality?      3800. 

Is  electric  tight  plant  owned  by  your    municipality?      Yea. 

When  was  plant  Installed?     1900. 

What  was  the  original  coat  of  plant?     J30.000. 

Was  original  plant  of  sufficient  capacity?     No. 

Annual  cost  for  maintaining  plant.  Our  plant  la  operated  In  connec- 
tion wth  water  plant  and  we  are  unable  to  separate  the  cost  of 
light  maintenance  from  water. 

What  rate  Is  charged  for  arc  lights?  None.  The  city  has  never  made 
any  fixed  price  for  either  the  arc  lamps  or  fire  plugs,  but  Just  takes 
care  of  the  Interest  on  the  bonds,  and  make  up  the  deficiency.  If 
any,  each  year. 

What  rate  Is  charged  for  Incandescent  lights?     10c  to  6c 

Is  plant  being  operated  with  profit  to  municipality?     Yes. 

In  the  above  report,  sent  to  Mr.  Snyder  by  the  officials  of  Celins,  there 
ts  a  direct  contradiction.  You  will  notice  that  the  plant  Is  reported  to  be 
operated  with  profit  to  the  municipality,  but  you  also  note  that  the  CITY 
MAKES  UP  THE  DEFICIENCY!  It  has  never  been  possible,  as  far  as  our 
knowledge  goes,  to  have  a  profit  and  a  deficiency  at  the  same  time.  This 
report  does  not  state  what  the  interest  and  sinking  fund  payments  on 
bonds  amount  to  each  year,  nor  does  It  state  the  number  of  hydrants  and 
street  lights  which  the  city  gets  In  return.  Therefore  the  report  gives 
very  little  information  which  could  be  used  as  the  basis  for  deciding  on  the 
advisability    of    municipal    ownership. 

There  Is  one  FACT,  however,  which  stands  out,  and  that  is  that  the 
rates  charged  In  Celina  under  municipal  ownership  are  10c  to  6c  white  the 
rates  charged  here  by  this  company  are  from  8   V10c  to  J'-jc. 


Ohio  Service  Co. 


ONE    OF    THE    NEWSPAPER    ADVERTISEMENTS 

public  on  which  to  base  it,  that  the  rates  of  the  Ohio 
Service  Company  were  too  high  and  that  municipal 
ownership  might  offer  a  means  of  securing  reduced 
rates. 

The  first  few  advertisements  in  the  local  newspaper 
campaign,  which  was  conducted  by  Glenn  Marston,  dealt 
with  the  facilities  that  had  been  provided  by  the  com- 
pany for  giving  an  unusually  high  character  of  service. 
The  next  "copy"  showed  the  evils  of  competition, 
whether  by  a  municipal  plant  or  by  another  private 
company,  and,  lastly,  the  series  dealt  with  the  facts 
regarding  municipal  plants.  Mr.  Marston  had  person- 
ally examined  the  accounts  and  physical  property  of 
many  Ohio  municipal  plants,  and  was  able  to  supply 
information  which  had  been  omitted  from  reports  fur- 
nished by  officials  connected  with  the  various  municipal 


plants  addressed  by  1 1 1 « -  Uhrichsville  authorities  in  an 
attempt  t<>  secure  comparative  data. 

An  analysis  Of  the  rates  and  service  conditions  of 
Seventy  six  municipal  plants  in  Ohio  disclosed  some  in- 
teresting  tacts.     Practically  every  one  of  the  municipal 

plants,  according  t<»  Mr.  Marston,  Is  being  operated  at 

a  deficit,  If  proper  fixed  charges  are  included  and  proper 
credits  are  made  for  street  Lighting  and  hydrant  rental. 
It  was  shown  that  thirty-seven  plants  charged  higher 
rates  for  L00  kw.-hr.  a  month  than  were  charged  by  the 
Ohio  Service  Company,  four  charged  the  same  price, 
and  twenty-seven  charged  less.  The  remaining  plants 
serve  street-lighting  systems  only.  The  average  price 
per  kilowatt-hour  for  the  first  100  kw.-hr.  from  the 
seventy-six  plants  on  which  information  could  be  ob- 
tained was  7.3  cents  per  kilowatt-hour,  while  the  price 
in  Uhrichsville  from  the  Ohio  Service  Company  was  7.2 
cents.  In  plants  charging  less  than  this  amount,  when 
the  deficits  were  added  to  the  cost  of  operation,  the 
actual  cost  per  kilowatt-hour  was  in  all  cases  higher 
than  7.2  cents,  and  in  one  case  as  high  as  64  cents  per 
kilowatt-hour.  It  was  also  brought  out  that  about  half 
the  municipal  plants  in  Ohio  operate  only  six  to  twelve 
hours  a  day,  as  compared  with  the  continuous  twenty- 
four-hour  service  of  the  Ohio  Service  Company. 

Near  the  close  of  the  publication  of  the  series  of 
advertisements  the  chairman  of  the  local  lighting  com- 
mittee stated  that  he  did  not  think  it  would  be  possible 
for  some  time  for  the  city  to  secure  enough  information 
to  justify  a  decision  as  to  whether  the  people  should  be 
asked  to  vote  on  issuing  bonds  for  a  municipal  plant. 


Tungsten  Lamps  Solve  Difficulty  in  Zinc  Ore 

Cleaning 

The  use  of  gas-filled  tungsten  lamps  has  been  found 
to  be  most  successful  in  the  process  of  cleaning  zinc 
ores,  where  by  ordinary  lamplight  it  is  very  difficult  to 
distinguish  between  the  "black  jack"  (dark  zinc  ore) 
and  lead,  as  they  appear  about  the  same  color.  Under 
the  white  light  of  the  gas-filled  lamp  the  two  ores  are 
readily  distinguishable,  however,  and  practically  all 
the  zinc  refineries  are  now  installing  750-watt  and  1000- 
watt  lamps  for  this  purpose. 


Proving  the  Value  of  Long-Hour  Display 
Lighting 

Speaking  on  electrical  advertising  before  the  sales- 
men of  the  Ohio  Electric  Light  Association,  W.  A. 
Wadsworth  of  Cincinnati  said  he  knew  of  a  merchant 
who  for  years  had  followed  the  practice  of  turning  out 
his  window  lamps  when  he  closed  his  store.  This  man 
was  finally  induced  to  try  the  experiment  of  leaving  the 
lamps  in  operation  until  11  o'clock  every  night  for  a 
month.  It  was  necessary  for  the  central  station  to  loan 
the  lamps  and  reflectors  and  to  donate  the  energy  for 
this  period,  but  the  company  was  willing  to  do  this  since 
the  merchant  was  established  on  a  street  with  heavy 
night  traffic  and  it  was  thought  that  his  example  would 
be  followed  by  his  neighbors. 

As  a  result  of  this  experiment  the  merchant  bought 
the  window-lighting  equipment  and  placed  his  window 
lighting  on  a  midnight  schedule.  Furthermore,  he  em- 
ployed some  moving  feature,  usually  electrically  oper- 
ated, in  every  window  trim.  He  has  since  then  entirely 
remodeled  his  interior  lighting,  replacing  gas  arcs  with 
gas-filled  electric  units,  and  has  offered  to  use  the  best 
exterior  electrical  advertising  suggestion  made  him  that 
will  not  call  for  an  expenditure  of  more  than  $500. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Production  and  Use  of  Radium 

Successful  Work  of  the  United  States  Bureau  of  Mines  on  the  Ex- 
traction and  Recovery  of  Radium,  Uranium  and  Vanadium 
from  Colorado  Carnotite 

OF  all  the  brilliant  physical,  chemical  and  physico- 
chemical  researches  of  the  last  decades  none  has 
been  more  fascinating  and  fundamentally  far- 
reaching  in  scope  than  the  study  of  the  phenomena  of 
radioactivity.  While  former  generations  regarded  the 
atom  as  the  smallest  indivisible  particle  of  matter  and 
differing  chemical  elements  as  fundamentally  different, 
non-interchangeable  kinds  of  matter,  the  facts  of  radio- 
activity have  taught  us  that  there  is  such  a  science  as 
the  "anatomy  of  the  atom,"  that  there  is  such  a  thing  as 
transmutation  of  elements,  and  that  in  the  last  analysis 
matter  is  made  up  of  electrons. 

The  study  of  radioactivity  in  Europe  has  been  based 
on  radioactive  substances  extracted  from  pitchblende, 


ARRANGEMENT    OF    MODIFIED   EMANATION    ELECTROSCOPE 

while  in  this  country  Colorado  and  Utah  carnotite  has 
been  the  one  mineral  most  promising  as  the  starting 
point  for  such  researches.  Besides  one  private  com- 
pany which  has  been  largely  interested  in  carnotite 
treatment,  the  United  States  Bureau  of  Mines  in  co- 
operation with  the  National  Radium  Institute  has  car- 
ried out  extended  researches  during  the  last  three  years 
under  the  direction  of  Dr.  Charles  L.  Parsons.  These 
have  now  been  carried  to  a  successful  outcome,  and  on 
Dec.  17,  1915,  Dr.  Parsons  lectured  in  the  Chemists' 
Club  of  New  York  before  the  New  York  Section  of  the 
Society  of  Chemical  Industry  on  the  results  of  this  work. 
While  this  lecture  was  made  particularly  interesting  by 
the  exhibit  and  demonstration  of  samples  of  radioactive 
substances,  the  methods  of  the  recovery  of  radium  from 
carnotite  have  since  been  described  very  fully  in  Bulle- 
tin 104  of  the  Bureau  of  Mines,  entitled  "Extraction  and 


Recovery  of  Radium,  Uranium  and  Vanadium  from  Car- 
notite," by  Charles  L.  Parsons,  R.  B.  Moore,  S.  C.  Lind 
and  0.  C.  Schaefer. 

The  enormous  difficulty  of  the  problem  will  be  appre- 
ciated from  the  fact  that  one  part  by  weight  of  radium 
has  to  be  extracted  from  some  200,000,000  parts  of  ore. 
The  capacity  of  the  plant  of  the  Bureau  of  Mines  and 
the  National  Radium  Institute  is  3.5  tons  per  day,  and 
up  to  Oct.  10,  1915,  nearly  5  grams  of  radium  were 
extracted  and  approximately  2.5  grams  of  element  were 
delivered  in  the  form  of  radium  bromide,  of  such  degree 
of  purity  as  desired  by  the  two  hospitals  concerned  (the 
Kelly  Hospital  in  Baltimore  and  the  General  Memorial 
Hospital  in  New  York),  some  also  being  supplied  to 
the  hospital  of  the  Army,  Navy  and  Public  Health  Serv- 
ice. "With  ore  obtained  from  government  land  or 
produced  at  a  cost  as  low  as  that  maintained  in  the 
operations  of  the  bureau,  it  has  been  shown  that  the 
cost  of  producing  radium  need  not  exceed  $40,000  per 
gram  and  that  the  extraction  of  at  least  90  per  cent 
of  the  radium  present  may  be  obtained  from  good- 
quality  ore,  such  as  the  bureau  has  been  able  to  pro- 
cure." The  market  price  of  radium  for  some  two  or 
three  years  has  been  $120,000  and  up  per  gram  of  ele- 
ment, according  to  the  purity.  "As  to  the  selling  price 
of  radium  in  the  future,  the  bureau  makes  no  predic- 
tion, but  it  does  not  follow  that  the  selling  price  will 
decline  because  of  the  development  of  cheaper  methods 
of  production.  .  .  .  It  is  highly  improbable  that  the 
variety  of  uranium  ores  will  ever  be  greatly  modified, 
so  that  the  price  of  the  finished  material  will  largely 
depend  on  the  ability  to  procure  the  raw  material."  The 
essential  principle  of  the  bureau's  method  of  treatment 
is  leaching  of  the  carnotite  ore  with  hot  nitric  acid. 
The  final  product  of  the  first  step  is  precipitated  radium- 
barium  sulphate.  This  is  reduced  with  carbon  to  sul- 
phide, which  by  treatment  with  hydrochloric  acid  is 
changed  to  radium-barium  chloride.  By  fractional 
crystallization  barium  chloride  is  separated  from  radium 
chloride. 

From  the  standpoint  of  the  electrical  engineer  radium 
measurements  are  especially  interesting.  By  electrical 
methods  of  measurement  radioactive  elements  can  be 
detected  and  even  quantitatively  measured  in  quantities 
far  below  the  limits  of  any  methods  based  on  other 
properties.  It  is  this  very  property  more  than  any  other 
which  has  made  possible  the  concentration  of  an  element 
from  an  ore  containing  about  one  part  in  200,000,000 
by  weight  to  a  product  of  any  desired  purity  up  to  100 
per  cent,  with  a  total  loss  not  exceeding  15  per  cent. 
Three  general  methods  of  radium  measurement  may  be 
used — first,  an  alpha-ray  method  suitable  for  solids  of 
low  radium  content,  where  no  great  degree  of  accuracy 
is  desired;  second,  a  gamma-ray  method  suitable  for 
solids  with  a  comparatively  high  radium  content,  where 
accuracy  is  desired,  and,  third,  an  emanation  method, 
suitable  to  any  substance  from  which  the  radium  emana- 
tion can  be  quantitatively  liberated  and  in  the  use  of 
which  an  accuracy  of  1  to  2  per  cent  is  obtainable. 

In  the  work  of  the  Bureau  of  Mines  a  modified  form 
of  the  aluminum  or  gold-leaf  electroscope  of  the  C.  T.  R. 
Wilson  type  (see  diagram)  has  been  found  entirely 
satisfactory  for  all  quantitative  purposes.     The  chief 
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modification  consisted  In  making  the  upper  pari  of  the 
Instrument  carrying  the  telescope  and  leaf  system 
separable  from  and  Interchangeable  with  ■  large  uum 
bar  of  gas-tighl  Ionization  chambers.  The  emanation 
chamber  Is  ■  gas-tighl  brass  cylinder  a  with  plain  brass 
outlet  tubes  o  to  which  connection  is  made  by  rubber 
tubing  to  glass  stop-cocks.  The  electrode  s  is  s  brass 
cylinder,  which  screws  into  the  top  of  the  electrode, 
passes  upward  through  the  insulating  material  '/.  and 
terminates  In  s  small  conical  cap  c,  serving  to  make 
metallic  contact  with  the  leaf  system  above.  The  leaf 
system  ./'  la  Bupported     from  the  top  of  the  cylinder, 

where  it  is  held  in  place  by  sealing-wax  insulation  set 
in  a  milled-head  cap  g,  which  screws  into  a  vertical 
collar  on  the  cylinder.  The  cap  is  hollowed  out  inside  to 
contain  the  insulating  wax,  from  which  a  Hat  brass  rod 
/  projects  downward,  terminating  below  in  a  light  brass 
spring  s,  to  make  a  slight  contact  with  the  conical  top  of 
the  electrode  of  the  ionization  chamber.  The  spring 
should  touch  the  electrode  lightly  or  it  will  throw  the 
leaf  system  out  of  position.  The  aluminum  leaf  itself 
is  attached  to  a  small  offset  at  the  top  of  the  brass  rod 
by  a  moisture  contact.  The  whole  leaf  system  may  be 
removed  by  unscrewing  the  cap  without  disturbing  the 
rest  of  the  instrument.  The  charging  device  k  consists 
of  a  brass  rod  threaded  horizontally  through  a  hard- 
rubber  insulation  n  in  the  side  of  the  case.  Inside  the 
case  the  rod  slopes  upward  at  an  angle  of  45  deg.  and 
then  extends  horizontally,  so  that  contact  can  be  made 
with  the  brass  rod  of  the  leaf  system  while  being 
charged,  or  so  that  it  may  be  turned  and  grounded 
against  the  wire  grating  of  the  outer  case.  The  leaf 
system  and  telescope  are  carried  by  the  upper  part  of 
the  instrument  and  have  the  advantage  of  being  fixed 
in  a  perfectly  rigid  position  with  respect  to  each  other. 
The  ends  of  the  horizontal  cylinder  6  containing  the 
leaf  system  are  closed  by  sheet  mica.  A  glass  tube  fixed 
in  the  wooden  base  of  the  instrument  serves  to  hold  a 
small  sealed  tube  of  radium  salt  used  in  controlling  the 
calibration  of  the  instrument.  A  suitable  quantity  of 
radium  (about  1  milligram  of  element  in  a  sealed  tube) 
furnishes  a  constant  source  of  penetrating  radiation, 
which  may  be  conveniently  employed  to  control  the  cali- 
bration by  measuring  the  rate  of  discharge  when  this 
tube  is  placed  in  the  glass  tube  fixed  into  the  base,  and 
by  making  comparison  with  the  discharge  obtained  in 
the  same  way  at  the  time  of  calibration  with  emanation. 
The  principle  underlying  the  use  of  the  emanation 
electroscope  is  that  in  a  given  discharge  chamber  con- 
taining at  two  different  times  different  quantities  of 
radium  emanation  the  ionization  and  consequent  rate 
of  discharge  will  be  proportional  to  the  quantity  of 
emanation  present.  If  in  one  case  this  quantity  is 
known,  the  unknown  quantity  can  be  determined  by  a 
direct  comparison  of  the  two  rates  of  discharge.  The 
principle  seems  simple  and  with  the  observation  of  a 
few  essential  precautions  is  really  so  in  application. 


Generators,  Motors  and  Transformers 

Heating  of  Electrical  Machines. — J.  Guttmann. — An 
article  giving  in  a  table  a  comparative  summary  of  the 
different  regulations  in  force  in  Germany  and  Austria 
concerning  the  permissible  heating  of  the  windings, 
commutators,  iron  parts  and  bearings  of  dynamo-elec- 
tric machines. — Elek.  u.  Masch.  (Vienna),  Aug.  29, 
1915. 

Three-Phase  Generators. — An  illustrated  description 
of  three-phase  generators  built  by  a  Norwegian  com- 
pany for  the  Rjukanfos  power  station.  They  are  to  be 
used  for  supplying  energy  to  Birkeland-Eyde  furnaces 
for  the  fixation   of  atmospheric  nitrogen  and  are  be- 


lieved  t<>  be  the  largest   three-phase  generators  built 

for  direct  Coupling  to  water  turbines.  The  output  of 
each  generator  was  fixed  at.  l*.t,K()()  kva.,  9500  volts,  tilts 
periods,  power  factor  0.65  as  the  maximum  continuous 
rating.  The  speed  of  the  sets  is  250  r.p.m.  Curves 
how  results  of  tests.  London  Electrician,  Dec.  10,  1915. 
Dispersion  Coefficient,  of  Induction  Motors. — E.  A. 
BlEDERlfANN. — A  continuation  of  his  long  mathematical 
article  on  the  estimation  of  the  dispersion  coefficient 
of  three-phase  induction  motors  and  its  application  to 
their  design.  The  author  separates  the  dispersion  co- 
efficient into  three  components,  termed  the  main,  the 
peripheral,  and  flank  dispersions.  In  the  present  in- 
stallment the  author  discusses  the  calculation  of 
peripheral  dispersion  with  semi-inclosed  slots. — London 
Electrician,  Dec.  10,  1915. 

Lamps  and  Lighting 

Metallic  Filament. — A  note  on  a  recent  British  pat- 
ent (No.  22,057,  1914)  of  E.  R.  Grote  and  W.  H.  Rey- 
nolds for  a  binder  for  making  tungsten  filaments  by 
the  squirting  process,  consisting  of  gelatinous  alumi- 
num hydrate  in  conjunction  with  a  solution  of  tungsten 
acid  or  other  tungsten  compound. — London  Elec. 
Eng'ing,  Dec.  9,  1915. 

Color  Mixtures. — H.  E.  Ives. — A  mathematical  paper 
illustrated  by  diagrams  in  which  the  author  discusses 
how  measurements  on  one  trichromatic  system  can  be 
transformed  to  another  system,  and  haw  measurements 
on  any  trichromatic  system  can  be  transferred  to  the 
monochromatic  system,  and  vice  versa. — Journal  Frank- 
lin Inst.,  December,  1915. 

Generation,  Transmission  and  Distribution 

High-Pressure  Underground  Distribution  Systems. — 
J.  R.  Beard. — A  long  illustrated  abstract  of  a  paper 
read  before  the  (British)  Institution  of  Electrical  En- 
gineers on  the  design  of  high-pressure  three-phase 
distribution  systems  by  underground  cables.  After 
notes  on  underground  mains  and  switch  gear,  the  author 
deals  with  the  economical  section  of  mains.  Although 
it  is  generally  known  that  the  economical  cross-section 
of  a  main  is  that  at  which  the  sum  of  the  annual  charges 
and  the  value  of  the  energy  lost  is  a  minimum,  it  is 
seldom  that  any  practical  use  is  made  of  the  formula. 
The  author  shows  that  for  high-pressure  distribution 
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Cross-section  of  -copper  per  phase,  m  square  inches 

FIG.    1 — COMBINED    ANNUAL   COST    OF    INTEREST,    DEPRECIATION 
AND    ENERGY    LOSSES    PER    MILE 

systems  the  formula  appears  to  give  commercially  use- 
ful results.  By  adding  the  curves  of  annual  charges 
and  value  of  losses  for  mains  of  various  sizes  for  any 
particular  maximum  current  a  curve  is  obtained  of  the 
type  shown  in  Fig.  1,  which  refers  to  a  6000-volt  under- 
ground cable  required  to  deal  with  a  maximum  current 
of  100  amp.    The  most  interesting  feature  of  this  curve 
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is  that  the  most  economical  section  is  not  very  definite; 
it  is  actually  0.09  sq.  in.,  but  for  2.5  per  cent  increase 
in  the  total  annual  costs  the  section  can  be  increased 
44.5  per  cent,  or  decreased  27.2  per  cent,  the  correspond- 
ing figures  for  5  per  cent  increase  in  annual  costs 
being  65.5  per  cent  and  36.1  per  cent  respectively.  It 
follows  that  it  is  not  sound  practice  to  cut  the  section  of 
mains  too  fine,  more  especially  since  it  is  a  most  ex- 
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FIG.    2 — ECONOMICAL   DISTRIBUTION    VOLTAGE 

pensive  matter  after  a  main  is  once  laid  to  increase  its 
carrying  capacity  if  this  should  prove  too  small.  The 
author  then  discusses  the  layout  of  the  distribution 
system.  For  the  protection  of  substations  some  form 
of  discriminating  protective  device  must  be  installed 
in  each  feeder,  and  a  fault  on  one  feeder  must  not  in- 
terfere with  the  supply  through  a  sound  feeder.  The 
balanced-current  protective  system  with  pilot  wires  and 
the  split-conductor  protective  system  are  the  only  forms 
of  protection  which  meet  these  conditions.  They  in- 
crease the  cost  per  mile  of  main  of  a  given  section,  but 
this  is  counterbalanced  by  the  possibility  of  using  an 
interconnected  system  allowing  of  (a)  reduction  in  cost 
of  mains  due  to  the  saving  in  spare  feeders,  (b)  reduc- 
tion in  cost  by  using  a  few  large  feeders  instead  of 
many  small  ones,  (c)  reduction  in  amount  of  switch- 
gear,  and  (d)  reduction  in  the  total  annual  cost  of 
mains  owing  to  the  effect  of  diversity  factor.  The 
author  compares  the  following  three  types  of  distribu- 
tion systems:  (1)  An  interconnected  system  equipped 
with  balanced  current  or  split-conductor  protection  of 
a  fault  on  a  feeder;  (2)  a  simple  radial  system  with 
duplicate  feeders  direct  from  the  power  station  to  each 
substation,  equipped  with  time-limit  overloads  at  the 
power  station  end  and  reverse-power  relays  at  the  sub- 
station end;  (3)  a  series  radial  system  with  duplicate 
feeders  to  each  substation  protected  as  in  (2)  but  with 
direct  feeders  from  the  power  station  to  only  half  the 
substations,  each  of  these  in  turn  feeding  one  of  the 
remaining  substations.  For  the  purpose  of  the  com- 
parison a  typical  case  is  assumed  of  an  area  of  25  square 
miles  with  the  power  station  at  the  center  and  a  sub- 
station with  a  maximum  load  of  500  kw.  at  0.8  power- 
factor  and  a  load-factor  of  30  per  cent  situated  at  the 
center  of  each  square  mile,  the  distribution  being 
effected  by  underground  mains  at  6000  volts.  The  re- 
sult of  this  comparison  is  that  the  annual  cost  of  the 
simple  radial  system  (2)  and  that  of  the  series  radial 
system  (3)  are  61  per  cent  and  28  per  cent  higher  re- 
spectively than  the  annual  cost  of  the  interconnected 
system  (1).  This  is  the  result  for  6000  volts.  Speak- 
ing generally,  the  higher  the  system  voltage  the  greater 
is  the  economy  to  be  obtained  by  interconnection.  For 
discussion  of  the  most  suitable  distribution  voltage  for 


underground  mains,  the  author  considers  a  system  com- 
prising twenty-four  substations  evenly  spaced  and  al- 
lowing an  average  of  two  and  one-half  switches  per 
substation  for  controlling  the  step-down  transformers. 
The  total  annual  cost  of  switch-gear  and  mains  is  cal- 
culated for  various  distribution  voltages  and  various 
substation  loadings.  In  addition,  the  spacing  of  the 
substations  is  also  varied  so  as  to  give  several  compara- 
tive proportions  between  the  number  of  switches  and 
the  mileage  of  mains.  From  these  results  the  series  of 
curves  given  in  Fig.  2  are  plotted,  showing  the  most 
economical  voltage  under  the  varying  conditions.  As 
might  be  expected,  Fig.  2  shows  that  the  heavier  the 
loads  to  be  supplied  and  the  more  they  are  concentrated 
the  higher  is  the  most  economical  voltage.  The  curves 
show  no  signs  that  at  20,000  volts  the  maximum  eco- 
nomical voltage  has  been  reached,  provided  the  system 
loading  is  heavy  enough,  and  hence  for  the  larger  sys- 
tems of  the  future  we  may  expect  that  for  economical 
reasons  alone  the  distribution  voltage  will  be  raised 
above  20,000  volts.  These  calculations  refer  only  to 
underground  mains;  with  overhead  mains  the  econom- 
ical voltage  will  be  higher,  since  there  is  so  little  differ- 
ence between  their  cost  at  various  voltages. — London 
Electrician,  Dec.  17,  1915. 

Installations,  Systems  and  Appliances 
British  Central-Station  Account. — An  abstract  of  the 
last  annual  report  of  the  St.  Marylebone  electric  central 
station  for  the  year  ended  March  31,  1915.  Altogether 
22,547,171  kw.-hr.  was  generated,  of  which  15,926,167 
kw.-hr.  was  sold,  against  17,038,516  kw.-hr.  the  year 
before,  so  that  there  is  a  decrease  of  6.35  per  cent, 
chiefly  due  to  the  lighting  restrictions  imposed  by  the 
British  authorities.  The  cost  of  fuel  has  increased. 
The  number  of  consumers  was  10,175,  against  9755  the 
year  before.  The  average  price,  excluding  the  meter 
rent,  was  5.18  cents  against  5.16  cents.  The  total  cost 
excluding  capital  charges  per  kilowatt-hour  sold  was  2.22 
cents,  against  2.12  cents  the  previous  year,  and  the  total 
cost  including  capital  charges  was  5.80  cents,  against 
5.38  cents.  The  total  revenue  was  5.58  cents,  against 
5.50  cents.  Therefore,  while  there  was  a  profit  balance 
of  0.12  cent  per  kilowatt-hour  sold  in  the  preceding 
year,  there  was  a  deficit  balance  of  0.22  cent  during  this 
year. — London  Electrician,  Dec.  17,  1915. 

Telegraphy,  Telephony  and  Signals 
Submarine  Cable  Rapid  Telegraphy  and  Ocean  and 
Intercontinental  Telephony. — Bela  Gati. — In  this  paper, 
which  was  presented  before  the  International  Engi- 
neering Congress  in  San  Francisco,  the  author  enumer- 
ates the  tendency  and  researches  with  reference  to  im- 
provements in  both  cable  telegraphy  and  long-distance 
telephony.  The  various  cable  relays  are  discussed,  as 
also  are  the  attempts  with  the  high-frequency  system 
on  ordinary  cables.  The  theory  of  the  resistance  of  the 
cable  is  given,  and  different  cables  are  taken  into  com- 
putation. The  problem  is  nearly  the  same  also  for  ocean 
telephony.  For  connecting  continental  circuits  strong 
current  microphones,  more  sensitive  receivers,  improved 
single-wire  loaded  circuits  and  telephone  relays  can  be 
applied. — London  Electrician,  Dec.  3,  1915. 

Wireless  Telephony. — AyGUST  Hund. — The  author 
gives  an  illustrated  review  of  the  research  work  carried 
out  by  Langmuir,  Dushman,  Alexanderson,  White  and 
Hund  in  the  research  department  of  the  General  Elec- 
tric Company  on  the  development  of  "a  new  system  of 
wireless  telephony."  The  principle  and  use  of  the 
pleiotron  as  a  relay  for  wireless  telephony  is  first  dis- 
cussed and  the  arrangement  of  the  wireless  telephone 
system  is  then  outlined. — Elek  u.  Masch.  (Vienna), 
Oct.  31,  1915. 
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Book  Reviews 


Ford  Methods  and    nn    Ford  Shops.     B3    Horace 

Lucien  Arnold  and  Fay  Leone  Faurote.    New  York: 
The  Engineering  Magasine  Company.     110  pages, 

illustrated.    Price,  ■ 
It  is  said  that  size  makes  a  universal  appeal  in  Amer- 
ica.   If  a  thing  is  the  biggest  of  its  kind  it  Immediately 

gets  an  audience.  This  is  at  least  one  factor  in  the 
general    interest    in    the   Ford   plant   at    Detroit.      Quite 

apart  from  the  material  on  detail  methods  embraced  in 
this  book,  many  engineers  and  managers  in  the  elec- 
trical industry  will  find  a  very  real  interest,  in  a  con- 
sideration o(  how  mere  size  alone  affects  methods.  This 
one  tremendous  lesson  of  the  Ford  plant  at  the  same 
time  is  a  limiting  factor  in  the  universal  application  of 
the  methods  described  with  such  care  in  the  book.  Few 
other  engineers  or  manufacturers  may  adopt  them  in 
detail.  But  at  least  the  book  is  full  of  suggestions  and 
well  worth  the  consideration  of  every  engineer  whose 
work  brings  him  into  contact  with  manufacturing  and 
industrial  operations.  In  this  respect  the  book  trans- 
cends its  authors  and  gets  its  interest  and  value  more 
from  the  "personality  of  the  Ford  plant."  The  mate- 
rial in  the  book  was  first  published  in  the  Engineering 
Magazine  as  a  series  of  articles  started  by  Horace  L. 
Arnold.  Mr.  Arnold  died  in  the  midst  of  his  task,  and 
Fay  Leone  Faurote  finished  the  series.  Charles  B. 
Going  has  managed  and  edited  the  material  so  that  the 
book  has  a  unity  which,  because  of  the  circumstances, 
was  not  the  case  as  the  articles  were  published.  The 
book  runs  to  nearly  500  pages  in  length  and  contains 
scores  of  photographs  of  detail  operations  which  aid 
materially  in  making  its  contents  useful  as  well  as 
interesting. 


The  Mechanical  Engineers'  Pocket-Book.  By  Wil- 
liam Kent.  A  Reference  Book  of  Rules,  Tables, 
Data  and  Formulas.  Ninth  edition,  thoroughly  re- 
vised with  the  assistance  of  Robert  Thurston  Kent. 
New  York:  John  Wiley  &  Sons,  Inc.  1526  pages, 
250  illus.  Price,  $5. 
Professor  Kent's  handbook  is  one  of  the  best  known 
and  most  used  reference  books  of  its  kind,  a  reputation 
gained  by  the  extremely  practical  nature  of  the  mate- 
rial it  contains  and  its  accuracy.  The  ninth  edition 
has  just  been  issued,  with  revisions  in  400  pages  of 
the  eighth  edition  and  with  150  pages  of  new  material 
added.  Extensive  revisions  in  the  mechanical  section 
are  noticed  under  the  headings  of  steam  boilers  and  en- 
gines, fans  and  blowers,  heating  and  ventilation,  and 
machine  shop.  Under  the  last  heading  seventy-five 
pages  are  now  given,  as  against  forty-five  in  the  eighth 
edition.  Under  the  heading  of  steam  boilers  and  en- 
gines up-to-date  data  on  boiler  testing  are  given  with 
directions  according  to  the  1915  A.  S.  M.  E.  boiler  code, 
also  rules  for  conducting  engine  tests  from  the  1915 
code  of  the  A.  S.  M.  E.  power  test  committee.  Five 
pages  have  been  added  to  the  steam-turbine  section  giv- 
ing data  on  turbine  tests,  a  discussion  of  the  Rankine 
cycle  and  Rankine  efficiency,  effects  of  pressure,  vacuum 
and  superheat  on  efficiency,  and  data  on  steam  consump- 
tion for  new  and  large  installations.  Additional  mate- 
rial is  also  given  on  the  work  of  air  pumps  and  the 
economical  vacuum  for  a  turbine.  New  material  also 
appears  on  air  supply  for  cooling  towers,  water-evapo- 
rated, with  several  tables.  The  most  extensive  revi- 
sion of  the  handbook  is  found  in  the  section  devoted  to 
electrical  engineering.  The  author  acknowledges  the 
assistance  in  this  work  of  David  B.  Rushmore,  con- 
sulting engineer  of  the  General  Electric  Company.  This 
part  of   the  book  has   been  completely   rewritten   and 


much  material  added.  The  action  on  electric  trans- 
mission has  been  greatly   improved,  and  material  under 

the  heading  of  electric  railways  has  been  added,  in- 
cluding date  to  show  the  relative  efficiencies  or  different 

railway  distribution  systems.  The  subject  of  electric 
welding,    tO   which    less   than    a    page   was   given    in   the 

eighth  edition,  now  takes  up  more  than  twice  the  space, 

with  data  on  energy  required  and  cost  of  welding.  Elec- 
tric heating  and  electric  furnaces,  which  had  a  little 
more  than  two  pages  in  the  last  edition,  now  take  up 
nearly  five  pages,  with  steam-generating  and  room- 
heating  requirements  given.  Less  descriptive  matter 
appears  under  electric  furnaces  in  the  new  edition  and 
more  useful  information  on  operating  characteristics 
and  uses,  with  data  on  refining  steel  and  on  costs.  Under 
the  heading  of  dynamo-electric  machines  three  pages 
of  useful  information  and  data  on  rating,  temperature 
and  limitations  of  capacity  are  given,  all  new  material, 
first  printed  in  the  ninth  edition.  Ten  pages  of  mate- 
rial on  alternating-current  generators,  transformers, 
synchronous  converters  and  motor  generators  are  new 
and  give  data  on  rating,  efficiency,  regulation  and  oper- 
ation. Characteristics  of  motors  affecting  their  appli- 
cation are  included  as  taken  from  the  section  by  Mr. 
Rushmore  in  the  "American  Handbook  for  Electrical 
Engineers."  Many  of  the  old  data  on  motors  and  gen- 
erators have  been  discarded.  The  subject  of  illumina- 
tion has  been  moved  to  the  end  of  the  book  and  con- 
siderably expanded,  giving  illumination  data  and  char- 
acteristics of  the  latest  lighting  units.  A  slight  type 
change  has  been  made  in  the  index  which  has  greatly 
improved  its  service  to  the  user  of  the  book.  Each  of 
the  section  or  subject  headings  has  been  set  in  a  dis- 
tinct boldface  letter  which  makes  it  possible  to  locate 
the  subject  looked  for  under  this  heading  very  easily 
and  quickly. 


Books  Received 

Inventions  and  Patents.  By  Philip  Edelman.  New 
York:  D.  Van  Nostrand  Company.  288  pages.  Price, 
$1.50. 

.  Die  Funkentelegraphie.  By  H.  Thurn.  Leipzig  and 
Berlin:  B.  G.  Teubner.  112  pages,  51  illus.  Price,  1.25 
marks. 

Safety  Engineering  Applied  to  Scaffolds.  Hartford, 
Conn.:  The  Travelers  Insurance  Company.  354  pages, 
127  illus.    Price,  $3. 

Arithmetic  of  Electricity.  By  T.  O'Conor  Sloane. 
New  York:  The  Norman  W.  Henley  Publishing  Com- 
pany.   160  pages.    Price,  $1. 

Beitrag  zur  Berechnung  von  Mastfundamenten.  By 
Dr.  Ing.  H.  Frohlich.  Berlin:  Wilhelm  Ernst  &  Sohn. 
60  pages,  61  illus.     Price,  2.60  marks. 

The  Telephone  and  Telephone  Exchanges.  Their  In- 
vention and  Development.  By  J.  E.  Kingsbury.  New 
York:  Longmans,  Green  &  Co.  558  pages,  170  illus. 
Price,  $4. 

Overhead  Transmission  Lines  and  Distributing  Cir- 
cuits: Their  Design  and  Construction.  By  F.  Kapper. 
New  York:  D.  Van  Nostrand  Company.  300  pages,  397 
illus.     Price,  $4. 

Power  for  Profit.  Principles  Governing  the  Use  of 
Machinery  and  Labor  in  Modern  Buildings.  By  Regi- 
nald Pelham  Bolton.  New  York:  The  DeVinne  Press. 
210  pages.    Price,  $2.50. 

Principles  and  Practice  of  Cost  Accounting  for  Ac- 
countants, Manufacturers,  Mechanical  Engineers, 
Teachers  and  Students.  By  Frederick  H.  Baugh,  Balti- 
more, Md. ;  published  by  the  author.  194  pages.  Price, 
$3. 
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Charles  P.  Sparks,  the  new  presi- 
dent of  the  British  Institution  of  Elec- 
trical Engineers,  succeeding  Sir  John 
Snell,  is  engineer-in-chief  to  the  Coun- 
ty of  London  Electric  Supply  Com- 
pany, the  metropolitan  central-station 
organization  which  supplies  service 
over  an  area  covering  nearly  200  sq. 
miles  in  the  city  of  London.  Mr. 
Sparks  was  associated  with  Mr.  S.  Z. 
de  Ferranti  in  the  development  of  his 
system  of  high-pressure  distribution 
with  transformers,  first  becoming  a 
partner  of  the  firm  with  Mr.  Ferranti 
and  Francis  Ince  in  1887.  Prior  to 
1891  Mr.  Sparks  took  a  leading  part 
in  the  erection  of  the  Grosvenor  Gal- 
lery lighting  station  and  the  famous 
Deptford  plant,  leaving,  however,  in 
1891  to  become  works  manager  for  the 
Ferranti  company,  in  which  position  he 
continued  until  his  return  as  chief  en- 
gineer of  the  County  company.  Since 
1899,  with  his  brother,  Captain  H.  C. 
Sparks,  the  president-elect  has  con- 
ducted a  consulting-engineering  busi- 
ness and  has  supervised  the  erection  of 
electric  power  plants  for  collieries, 
metal  mines  and  mills  in  Great  Britain, 
India  and  the  British  colonies,  and  in 
the  United  States. 

Bernard  Lester  has  been  appointed 
manager  of  the  small-motor  section  of 
the  industrial  department  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company. 

R.  Y.  Conklin  has  assumed  tem- 
porary charge  of  the  Daytona  (Fla.) 
Public  Service  Company  for  the  win- 
ter months,  succeeding  Ira  A.  Blalock 
as  manager. 

W.  S.  Hanbridge,  secretary-treas- 
urer of  the  California  Association  of 
Electrical  Contractors  and  Dealers, 
has  resigned  to  enter  private  practice 
and  will  be  succeeded  by  James  Red- 
path. 

John  L.  Harper,  chief  engineer  for 
the  Hydraulic  Power  Company,  Inc.,  of 
Niagara  Falls,  N.  Y.,  has  been  ap- 
pointed supervising  engineer  of  the 
Niagara  Falls  Grade  Crossings  Com- 
mission. 

F.  H.  Brooks,  formerly  manager  of 
the  Red  Oak  Electric  Company  at  Red 
Oak,  Iowa,  has  purchased  an  interest 
in  the  Mid-West  Electric  Company  of 
Omaha,  Neb.,  and  will  take  up  his  res- 
idence in  that  city. 


Men 

of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Charles  A.  Stone,  president  of  the 
American  International  Corporation, 
New  York,  and  a  member  of  the  firm 
of  Stone  &  Webster,  Boston,  Mass.,  has 
been  elected  president  of  the  alumni 
council  of  the  Massachusetts  Institute 
of  Technology. 

Maurice  Sarbinsky,  for  several  years 
secretary  of  the  city  department  of 
public  utilities  at  Cleveland,  Ohio,  has 
been  appointed  president  of  the  Service 
Electrical  Company  of  Cleveland,  re- 
cently incorporated  to  do  an  electrical 
contracting  business. 

H.  A.  Steen,  who  for  the  past  eight 
years  has  been  manager  of  the  Custer 
Electric  Company  at  Broken  Bow. 
Neb.,  has  been  appointed  manager  of 
the  Red  Oak  Electric  Company  at  Red 
Oak,  Iowa,  to  succeed  F.  H.  Brooks, 
who  has  resigned  to  start  in  business. 
W.  D'Arcy  Ryan,  illuminating  engi- 
neer of  the  General  Electric  Company 
and  chief  of  illumination  at  the  San 
Francisco  Exposition,  h.  s  been  retained 
by  the  corporat|pn  of  Salt  Lake  City, 
Utah,  to  carry  tki  special  work  in  con- 
nection with  a  .new  city  street-lighting 
system.  Mr.  Ryan  is  at  present  en- 
gaged in  street-lighting  work  for  the 
city  of  San  Francisco. 

William  K.  Vanderpoel,  who  had 
been  division  superintendent  of  dis- 
tribution for  the  Newark  (N.  J.)  dis- 
trict of  the  Public  Service  Electric 
Company,  was  on  Jan.  1  appointed 
general  superintendent  of  distribution 
for  the  entire  Public  Service  system  in 
New  Jersey.  Mr.  Vanderpoel's  new 
headquarters  will  be  at  the  main  office 
of  the  company  at  Broad  and  Bank 
Streets,  Newark. 

Ell  C.  Bennett,  Mercury  of  the 
Jovian  Order,  St.  Louis,  Mo.,  is  re- 
ceiving the  sympathy  of  his  friends 
upon  the  death  of  his  mother,  Mrs. 
Julia  M.  Bennett,  a  noted  woman  editor 
and  author  of  St.  Louis,  who  died  Dec. 
26  at  the  age  of  seventy-three  years. 
Mrs.  Bennett  was  at  one  time  con- 
nected with  the  St.  Louis  Republic, 
and  afterward  became  editor  and  pro- 
prietor of  the  Hannibal  (Mo.)  Courier. 
Since  1884  Mrs.  Bennett  had  occupied 
herself  with  the  preparation  of  maga- 
zine articles,  and,  still  in  intellectual 
vigor  despite  her  advanced  age,  she 
had  only  a  month  prior  to  her  death 
completed  a  motion-picture  scenario 
for  one  of  the  large  film  syndicates. 

Frank  H.  Golding,  who  for  the  last 
two  years  has  been  general  manager 
of  the  Atlantic  City  Electric  Company, 
Atlantic  City,  N.  J.,  has  just  been  ap- 
pointed general  manager  of  the  Can- 
ton (Ohio)  Electric  Company,  succeed- 
ing W.  C.  Anderson,  the  vice-president 
and  general  manager  of  the  company, 
who,   as   noted   in   these   columns,   died 


on  Dec.  23.  Before  going  to  Atlantic 
City  Mr.  Golding  was  general  manager 
of  the  Rockford  (111.)  Electric  Com- 
pany, and  prior  thereto  he  was  con- 
tract agent  for  the  Dayton  (Ohio) 
Power  &  Light  Company. 


Obituary 

Thomas  J.  Agnew,  vice-president 
and  operating  head  of  the  United  Gas 
&  Electric  Improvement  Company  of 
Merida,  Yucatan,  Mexico,  died  at  New 
York,  Dec.  22.  Mr.  Agnew  had  lived 
in    Merida   for  the   last   sixteen   years. 

H.  P.  Kernochan,  for  several  years 
manager  of  the  Syracuse  (N.  Y.)  office 
of  the  General  Electric  Company,  and 
more  recently  a  member  of  the  com- 
pany's New  York  City  staff  engaged 
in  special  sales  and  promotion  work, 
died  of  pneumonia  Jan.  3. 

T.  L.  Willson,  who  took  a  prominent 
part  in  the  early  development  of  the 
calcium-carbide  industry,  is  dead  at 
New  York  City.  Mr.  Willson  began 
his  scientific  work  in  1880,  when  he 
constructed  an  arc  outfit  used  for 
street  lighting  at  Hamilton,  Ontario, 
Canada.  Another  achievement  was  the 
acetylene  gas  buoy  which  bears  his 
name.  Until  two  years  ago  Mr.  Will- 
son  was  president  of  the  International 
Marine  Signal  Company.  Since  that 
time  he  had  devoted  his  entire  atten- 
tion to  a  new  process  for  producing 
nitrogenous    fertilizers    from    the    air. 

Thomas  Wallace,  managing  director 
of  the  W.  A.  Clark  Wire  Company  of 
New  York  and  a  pioneer  in  the  manu- 
facture of  copper  wire,  died  on  Jan.  1 
at  the  age  of  eighty-nine.  He  was 
born  in  Manchester,  England,  and 
came  to  this  country  when  he  was  five 
years  old.  In  1839  his  father  estab- 
lished the  first  wire  mill  in  this  coun- 
try at  Annsville,  N.  Y.,  and  in  1841  the 
elder  Wallace  moved  his  business  to 
Derby,  Conn.  In  1849  the  firm  of  Wal- 
lace &  Sons  was  established  at  An- 
sonia,  Conn.,  and  was  the  first  concern 
to  make  copper  wire  in  this  country. 
Mr.  Wallace  was  the  first  manufac- 
turer to  introduce  continuous  fine- 
wire  machinery  for  drawing  fine  brass 
and  copper  wire,  a  process  which  rev- 
olutionized the  industry.  For  the  last 
fifteen  years  he  was  managing  director 
of  the  W.  A.  Clark  Wire  Company. 
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NEW  APPARATUS  AND  APPLIANCES 

.1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers1  Products 

Used  in  the  Electrical  Field 


Electric  Transmission  Increases  Flexibility  of  Gasoline-Operated  Automobiles 


Although  the  principle  of  the  Entz  electric-transmis- 
sion system  for  automobiles  has  not  been  changed  since 
the  system  was  first  described  in  the  Electrical  World 
of  Jan.  31,  1914,  many  improvements  in  the  electric 
apparatus  utilized  on  cars  provided  with  the  Entz  trans- 
mission as  manufactured  by  R.  M.  Owen  &  Company, 
Fifty-seventh  Street  and  Broadway,  New  York,  are 
worthy  of  mention. 

With    this    electric    transmission    system,    it    will    be 


shown  a  diagrammatic  section  of  the  transmission  sys- 
tem. The  two  armatures  are  identical  and  both  are 
fastened  to  a  hollow  shaft  which  is  attached  to  the  pro- 
peller shaft.  Change  in  speed  is  accomplished  by  grad- 
ually decreasing  the  motor-field  excitation  and  finally 
short-circuiting  the  generator  brushes  at  high  speed. 
The  car  is  operated  by  a  six-cylinder  Buda  engine, 
which  is  started  by  the  generator  operating  as  a  motor 
and  taking  energy  from  the  battery.     Attached  to  the 


FIG.     1 — DIAGRAMMATIC     SECTION     OF     TRANSMISSION     SYSTEM 


FIG.    2 — STEERING    WHEEL    AND    CONTROLLER    LEVER 


noted,  the  engine  flywheel,  clutch  pedal,  gears,  starting 
and  lighting  apparatus,  etc.,  are  eliminated.  The  trans- 
mission unit  consists  of  a  generator,  the  field  of  which 
is  bolted  to  the  engine  crank  shaft,  and  a  motor  whose 
armature  is  attached  to  the  same  shaft  to  which  the 
armature  of  the  generator  is  fastened  and  whose  field  is 
stationary.  There  is  no  mechanical  connection  between 
the  rear  axle  and  the  gasoline  engine,  but  the  torque  of 


steering  wheel  is  a  controller  lever,  as  shown  in  Fig.  2. 
When  this  lever  is  turned  to  the  charging  position,  en- 
ergy is  taken  from  the  generator  to  charge  the  battery. 
On  the  first  car  motion  the  field  windings  of  the  gener- 
ator are  connected  through  resistance,  the  control  lever 
being  placed  in  the  first  position,  marked  (1)  in  Fig.  2. 
In  the  second  position  the  generator  field  is  short-cir- 
cuited.   In  the  third  position  resistance  is  switched  into 


&u.- 


FIGS.     3    AND    4 — COMPLETE    TRANSMISSION     OUTFIT,     SHOWING    ENGINE  AND  MOTOR  AND  GENERATOR  INCLOSED  IN  CASE 


the  engine  is  transmitted  to  the  driving  axle  electrically 
and  the  car  is  operated  through  what  is  in  effect  a  slip- 
ping clutch.  Instead,  however,  of  wasting  in  resistance 
the  energy  generated  by  the  slip  the  power  is  utilized  at 
intermediate  speeds  to  drive  the  motor.     In  Fig.  1  is 


the  field  coils  of  the  motor,  thereby  throwing  a  greater 
load  on  the  generator,  which  is  equivalent  to  tightening 
the  magnetic  grip  on  the  armature.  In  the  fourth  posi-s 
tion  more  resistance  is  put  into  the  motor  field.  In 
successive  positions  resistance  is  added  until  the  seventh 
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or  high-speed  position,  when  all  the  energy  generated  is 
utilized  to  drive  the  armature.  When  the  car  is  running 
the  electric  transmission  acts  as  a  brake  if  the  lever  is 
turned  to  the  neutral  position. 

In  Fig.  4  is  shown  the  controller  box  at  the  base  of 


the  steering  column,  containing  all  switches  and  re- 
sistance coils.  The  cars  operating  by  electric  transmis- 
sion are  being  made  in  the  familiar  touring,  limousine 
and  roadster  types.  The  weight  of  the  seven-passenger 
car  complete  is  4250  lb. 


Rectangular  Lubricator 

A  lubricator  which  is  built  in  sizes  of 
from  one  to  seventy-two  feeds  and  is 
designed  for  use  with  any  type  of  re- 
ciprocating power-plant  unit,  steam 
pump,  dredge,  steam  shovel,  etc.,  has 
been  developed  by  the  Richardson- 
Phenix  Company,  Milwaukee,  Wis.  The 
device  shown  herewith  is  a  one-speed 
lubricator  and  known  as  model  T.  The 
shaft  runs  the  entire  length  of  the 
lubricator  and  is  given  a  positive  ro- 
tary motion  by  means  of  an  external 
lever  arm  and  ratchet  wheel.  Eccen- 
trics on  the  shaft  cause  a  double  pump- 
ing unit  for  each  feed  to  oscillate  ver- 
tically. The  lower  pump  measures  out 
a  definite  quantity  of  oil  and  forces  it 
up  to  the  sight-feed  glass,  where  the 
rate  of  flow  of  the  oil  is  readily  visible. 
The  top  or  forcing  plunger  takes  it3 
suction  from  the  bottom  of  the  sight- 
feed  chamber  and  forces  the  oil  out 
into  the  discharge  line.  The  amount  of 
oil  fed  for  each  stroke  of  the  pump- 
ing plungers  depends  upon  the  vertical 
location  of  the  sleeve  around  the  lower 
or  measuring  plunger.     This  sleeve  is 


Heavy-Construction  Hot-Bon- 
net Oil  Engine 

The  Bessemer  Gas  Engine  Company, 
Grove  City,  Pa.,  has  developed  a  line 
of  type  IV  oil  engines,  as  they  are 
called,  of  the  single-cylinder  and  twin- 
cylinder    two-stroke-cycle     types    with 


SINGLE-FEED     LUBRICATOR     WITH     MEANS 
FOR  REGULATING  RATE  OF  FLOW  OF  OIL 

moved  up  or  down  by  means  of  the 
adjusting  thumb  nut  at  the  top  of  the 
lubricator.  When  the  sleeve  is  at  the 
highest  position  the  entire  amount  of 
oil  drawn  in  by  the  upward  stroke  of 
the  lower  plunger  is  forced  out  through 
the  sight  feed,  whereas  when  the  sleeve 
is  at  its  lower  position  the  plunger  does 
not  go  entirely  to  the  end  of  the  cylinder 
and  therefore  only  a  small  amount  of 
oil  is  forced  out.  Any  rate  of  feed 
from  a  drop  or  two  a  minute  to  a 
steady  stream  can  be  secured.  The 
lubricator  tank  is  filled  through  a  cov- 
ered opening  in  the  top,  the  oil  passing 
through  a  strainer.  A  cored  opening 
threaded  at  each  end  runs  the  entire 
length  of  the  lubricator  tank,  so  that 
if  the  oil  is  very  heavy  or  the  lubricator 
is  in  a  cold  place  a  steam  line  can  be 
connected  up  to  keep  the  oil  warm.  A 
drain  plug  near  the  bottom  of  the  tank 
permits  of  emptying  the  lubricator 
without  removing  it  from  its  setting. 


FIG.      1 — SINGLE-CYLINDER      TWO-STROKE- 
CYCLE  OIL  ENGINE 

ratings  up  to  85  hp.  for  the  former  type 
and  up  to  180  hp.  for  the  latter  type. 
The  crank  end  of  the  cylinder  is  used 
as  an  air  pump,  furnishing  the  air 
necessary  for  combustion  of  the  oil. 
Into  this  crank  end  of  the  cylinder  dur- 
ing the  head-end  stroke  of  the  piston 
air  is  drawn  through  the  valve  at  the 
bottom,  filling  the  evacuated  space  at 
atmospheric  pressure.  During  the 
crank-end  stroke  of  the  piston  the  air 
is  compressed  slightly  (to  about  5  lb. 
per  square  inch),  and  immediately  upon 
the  uncovering  of  the  inlet  port  in  the 
upper  side  of  the  cylinder  by  the  piston 
the  compressed  air  rushes  to  the  head 
end  of  the  cylinder,  sweeping  before  it 
and  out  of  the  exhaust  ports  at  the  bot- 
tom of  the  cylinder  the  burned  products 
of  the  previous  charge.  Upon  the  fol- 
lowing head-end  stroke  the  fresh  charge 
is  compressed  in  the  combustion  end  of 
the  cylinder  while  a  new  charge  is  be- 
ing drawn  in  at  the  crank  end  of  the 
cylinder.  Near  the  dead  center  a  pump 
injects  fuel  into  the  combustion 
chamber,  which  is  ignited  by  contact 
with  the  hot  surface  of  the  ignition  bon- 
net in  the  head  and,  upon  burning,  pro- 


the  combustion   supplies  the  necessary 
heat  for  ignition. 

The  fuel  is  injected  in  a  finely  atomized 
state  from  the  bottom  of  the  combus- 
tion chamber  in  an  upward  direction  in 
order  not  only  that  the  fuel  may  seek 
its  oxygen  for  combustion  in  passing 
through  the  air  charge  as  a  result  of 
injection  but  also  that  the  unconsumed 
portions  of  the  fuel,  carbon,  etc.,  shall 
have  no  other  course  than  to  shower 
downward  again  through  the  rapidly 
agitated  and  burning  gases  below  and 
be  consumed.  The  fuel  consequently 
has  no  opportunity  to  cake  and  car- 
bonize on  the  red-hot  metal.  The  en- 
gines are  started  by  a  4-in.  by  4-in. 
vertical  single-acting  air  compressor 
with  water-jacketed  cylinder,  which  is 
equipped  with  an  air  tank. 

The  bedplate  and  cylinder  of  the  en- 
gines are  of  heavy  construction.  Use  is 
made  of  steel  cross-heads  with  phos- 
phor-bronze shoes  and  a  governor  of 
the  inertia  type. 


FIG>    2 — TWIN-CYLINDER    OIL    ENGINE 

duces  a  rise  in  pressure  that  drives  the 
piston  outward  upon  its  power  stroke. 
The  ignition  bonnet  is  heated  by  means 
of  a  gas  or  kerosene  torch  for  a  few 
minutes    before    starting,    after    which 


Waterproof  Dry  Battery 

To  overcome  the  usual  objections  to 
dry  batteries  on  account  of  atmospheric 
and  temperature  changes,  a  dry  battery 
of  waterproof  construction  has  been  de- 


FIGS.  1  AND  2 — SECTIONAL  DRAWING  AND 
OUTSIDE  VIEW  OF  IGNITION  DRY  BAT- 
TERY 

veloped,  in  which  the  active  part  of  the 
battery — that  is,  the  zinc  electrode — 
has  been  insulated  in  such  a  manner  as 
to  minimize  the  retarding  effect  upon 
the  electrolyte  due  to  low  temperatures 
and  to  restrain  the  violent  chemical 
action  caused  by  extremely  high  tem- 
peratures. It  is  generally  known  that 
dry  batteries  decrease  in  efficiency 
through  age.  This  is  caused  by  the 
transference  of  energy  between  the 
negative  and  positive  poles  as  a  result 
chiefly  of  moisture  in  the  atmosphere 
affecting  the  zinc  container.  As  shown 
in  the  sectional  view  in  Fig.  1,  the  zinc 
cup  of  the  weatherproof  battery  is 
formed  with  an  outwardly  flaring  upper 
edge.  This  flaring  edge  engages  the 
upper  edge  of  the  outside  container, 
and  as  the  inner  member  is  spaced  cen- 
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trally   within   t  lu<  outer  COnt  aincr,  a      in 

rounding  dead  sii    pa<  <•  i    pro\  Ided  for. 
Thi  cell   il  natcd   wild   .i     pecial 

adhesive  varnish  which  la  Impervious 
to  moisture,  thus  forming  an  Insulat* 
Ing  coating.  A  jacket  formed  oi  i 
sheet  of  s  ibs  to  or  some  similar  heal 
Insulating  materiel  is  placed  around  the 
line  container  while  the  varnish  coat 
is  still  sticky,  thus  providing  a  pro- 
tecting covering  which  is  s  poor  con 
ductor  of  heat;  consequently  the  cell 
retains  a  comparatively  uniform  tem- 
perature, since  outside  changes  of  teni- 

perature  affed   it    bul   slowly.     When 

the  cell  IS  placed  within  the  external 
cover  the  top  is  sealed  BO  that  the 
ing  wax  extends  over  the  top  of  the 
ed  sine  container,  effectively  clos- 
ing the  air  space  Burrounding  the  cell 
and  thereby  forming  an  insulating 
jacket  which  is  effective  Bgainsl 
changes  in  temperature.  The  seal  ex- 
tending beyond  the  top  edge  of  the 
inner  container  secures  the  outer  carton 
to  the  cell  and  forms  a  unit  from  which 
the  outer  carton  cannot  be  removed 
and  replaced  in  a  fraudulent  manner. 
To  secure  the  bottom  cap  of  the  outer 
carton  and  to  make  this  carton  water- 
proof, the  ordinary  fiber-bottom  cap  has 
been  replaced  by  a  black-japanned 
metal  bottom  which  on  the  inside  is  in- 
sulated from  the  zinc  cup  by  a  special- 
ly formed,  paraffined  paper  cup.  The 
batteries  are  being  manufactured  in  the 
standard  No.  6,  No.  7  and  No.  8  sizes 
and  are  being  made  especially  for  ig- 
nition and  telephone  service.  Water- 
proof batteries  are  also  being  developed 
for  flashlamps.  The  "master"  batteries, 
as  they  are  called,  are  being  made  by 
the  United  Battery  Corporation,  160 
John  Street,  Brooklyn,  N.  Y. 


Square-Type    Field    Rheostats 

The  circular-plate  type  of  field  rheo- 
stat made  in  several  sizes  by  the  Cut- 
ler-Hammer Manufacturing  Company, 
Milwaukee,  Wis.,  has  recently  been 
superseded  by  a  new  line  of  6-in.,  9-in., 
12-in.  and  15-in.  square-plate  rheostats, 
which  are  said  to  be  more  economical 
of  space.  They  may  be  used  singly  or 
mounted  in  tandem  and  are  provided 
with  a  common  operating  shaft.  Each 
plate  is  a  complete  rheostat  with  radial 


FIELD  RHEOSTAT  WITH  SQUARE  PLATE 

lever,  contacts  and  resistor.  The  re- 
sistance wire  is  reflexed  to  provide  for 
expansion  and  to  cover  the  surface  ade- 
quately. It  is  fastened  to  the  soapstone 
base  and  covered  with  a  special  fire- 
proof cement.  The  rheostats  are  of  the 
"convertible"  type  provided  with  a  sub- 
stantial insulated  knob  on  the  front  and 


with    a   clutch    member    at    the    rear   and  former    model    only    one    is    used    in    the 

may    therefore   be    mounted   either  on  new    type.     Tin     performs    ■    double 

the  front  or  back  of  the  switchboard,  duty.    Power  Is  taken  from  one  end  of 

[f  the  rheostat  Is  to  be  mounted  on  the  this  spring  for  driving  tin'  clod,  tram 

back    of   the    iwitchboard,   ■     operate  and  from  the  other  end  for  operating 

hand  wheel  and  dial   plate  are,  of  course, 
employed. 


Electric  Range  with  Overhead 
Oven 
Three  models  of  electric  ranges  have 

been  added  to  the  line  of  the  Globe 
Stove  &  Range  Company  of  Kokomo, 
Ind.  In  one  of  these,  a  picture  of  which 
is  shown  herewith,  the  oven  has  been 
elevated  to  a  position  above  the  cooking 
surface.  The  advantages  of  this  type 
of  range,  as  pointed  out  by  the  manu- 
facturer, are  that  greater  convenience 
is  afforded  the  range  operator  and  less 
floor  space  is  occupied  by  the  range. 

On  the  cooking  surface  of  the  stove 
the  two  8-in.  heating  elements  in  front 
are  arranged  for  operating  at  three 
temperatures  when  using  1100  watts, 
880  watts  and  370  watts  respectively. 
The  two  6-in.  elements  in  the  rear  are 
rated  at  880  watts  and  operate  at  only 
one  temperature.  In  the  center  of  the 
stove  is  a  500-watt  totally  inclosed 
simmering    unit.      The    oven    measures 


ELECTRIC  RANGE  WITH  OVERHEAD  OVEN, 
FOUR  HEATING  UNITS  AND  ONE  SIM- 
MERING UNIT 

13.25  in.  by  13.5  in.  by  19.25  in.  inside 
and  is  heated  by  two  1000-watt  ele- 
ments placed  one  at  the  top  and  one  at 
the  bottom.  The  range  complete  can  be 
placed  in  a  2.5-ft.  by  2.5-ft.  floor  space. 


Improvements  in  Motor- Wound 
Time  Switches 

Changes  which  have  been  made  in  the 
design  of  the  motor-wound  time  switch 
produced  by  the  Minerallac  Electric 
Company  of  1043  West  Washington 
Boulevard,  Chicago,  have  reduced  the 
number  of  necessary  parts,  making  the 
switch  simpler  and  at  the  same  time 
more  reliable.  The  switch  is  built  on 
the  unit-part  plan  and  consists  of  an 
escapement,  a  spring  and  winding  dif- 
ferential, a  motor,  a  cast-iron  frame 
and  a  case.  Each  unit  is  easily  acces- 
sible. 

Where  two  springs  were  used  in  the 


FIGS.  1  AND  2 — FRONT  AND  SIDE  VIEWS  OF 
AIR-BREAK    TIME    SWITCH 

the  switch.  Power  which  is  supplied 
from  the  motor  for  winding  is  applied 
at  the  center  of  the  spring,  and  the 
whole  mechanism  is  so  arranged  that 
either  of  the  two  operations  performed 
by  power  from  the  spring  ends  may  be 
successfully  accomplished  while  the 
motor  is  winding  the  spring  from  the 
middle.  The  motor  will  also  rewind  the 
spring  regardless  of  whether  the 
switching  mechanism  or  the  clock  train 
runs  it  down.  Regardless  of  how  long 
the  line  on  which  the  switch  is  placed  is 
without  energy,  the  motor  will  immedi- 
ately and  completely  rewind  the  spring 
upon  restoration  of  energy  to  the  line. 
The  spring  itself  has  sufficient  power  to 
open  and  close  the  switch  many  times 
should  the  rewinding  current  fail. 

In  the  design  of  the  clock,  as  well  as 
in  the  design  "of  all  operating  parts,  it 
was  the  manufacturer's  aim  to  attain 
freedom  of  action  without  allowing 
back-lash,  so  that  sudden  temperature 
changes  could  not  cause  the  switch  to 
stick.  It  is  claimed  that  the  switch  will 
not  fail  to  operate  even  under  severest 
weather  conditions  because  if  the  switch 
should  be  temporarily  stopped  by  cold 
the  motor  windings  would  soon  produce 
enough  heat  to  release  the  cold  parts. 

The  switch  gear  proper  with  which 
this  unit  may  be  equipped  is  of  several 
types.  The  one  shown  herewith  is  of 
the  three-pole,  air-break,  wiping-con- 
tact  type  with  arcing  tips.  By  replac- 
ing the  eccentric  driving  this  type  of 
switch  with  a  set  of  beveled  gears  a 
rotary  snap  switch  may  be  inserted  and 
operated.  For  circuits  of  higher  poten- 
tials an  oil  switch,  similar  in  type  to  the 
air-break  switch  shown,  may  be  used. 
It  can  be  used  on  circuits  carrying  4 
amp.  and  operating  at  4400  volts.  When 
the  oil  switch  is  employed,  however,  it 
is  incased  in  a  tank  suspended  beneath 
the  time-switch  frame.  For  all  of  these 
combinations  the  connection  terminals 
are  placed  just  below  the  bed-plate. 
The  covers  of  the  terminal  case  and  the 
time  switch  have  been  arranged  so  that 
one  lock  closes  and  holds  both  parts*- 
locked. 
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Improved  Strain-Relief  Cap 

The  strain-relief  cap  which  was  de- 
scribed in  the  Electrical  World  of 
Sept.  25,  1915,  page  712,  has  been 
strengthened  and  improved,  making  it, 
according  to  the  manufacturer,  Harvey 
Hubbell,  Inc.,  Bridgeport,  Conn.,  prac- 
tically indestructible.  In  the  accom- 
panying illustration   the   cap   is   shown 


FIGS.     1    AND    2 — PLUG    CAP    WITH    REIN- 
FORCED  CORD   AND   ARMORED   CABLE 

in  service  with  an  armored  cable  and 
a  reinforced  cord.  The  cap  is  particu- 
larly adapted  for  use  in  the  industrial 
field,  where  both  armored  and  rein- 
forced .cord   are   employed. 


Automatic  Door-Releasing    or 
Opening  Device 

A  spring-operated  device  designed  to 
release  the  lock  of  a  door  of  an  apart- 
ment-house entrance  when  an  apart- 
ment bell  is  operated  from  a  button  in 
the  vestibule  is  shown  in  the  illustra- 
tion herewith.  This  automatic  door- 
opening  or  releasing  device  is  connect- 
ed by  three  wires  to  the  bell  and  but- 
ton found  in  the  kitchen  or  hall  of  the 
apartment  and  utilized  to  operate  the 
vestibule  door  lock.  A  caller  wishing 
to  enter  presses  the  button  in  the  vesti- 
bule, causing  the  bell  to  ring  and  the 
opener  to  operate  the  vestibule  door 
lock  by  a  series  of  clicks,  the  clicks  be- 
ing continued  long  enough  for  the  caller 
to  pass  through  and  enter  the  apart- 
ment-house hall.  The  period  between 
the  ringing  and  the  opening  can  be  ad- 
justed, since  the  distances  between  the 


MECHANISM  OF  SPRING-WOUND  DEVICE 
FOR  OPENING  APARTMENT-HOUSE  EN- 
TRANCE DOORS 

button  in  the  vestibule  and  the  door 
vary.  After  the  bell  has  rung  and  the 
device  has  opened  the  door,  the  opener 
causes  one  stroke  to  be  sounded  on  the 
bell,  thus  informing  the  resident  that 
it  has  released  the  lock.  After  about 
350  operations  the  opener  automatically 
stops  the  door-opening  mechanism  but 


does  not  interfere  with  the  ringing  from 
the  vestibule.  If  a  single  stroke  is  not 
sounded  on  the  bell  after  it  has  been 
rung  from  the  entry,  the  spring  is  un- 
wound and  the  opener  does  not  operate 
the  vestibule-door  lock.  On  rewind- 
ing the  device  it  will  be  able  to  operate 
another  350  times.  The  device  can  be 
switched  off  by  a  mechanical  switch  so 
as  to  stop  it  from  opening  the  door 
after  the  bell  has  been  rung  without  in- 
terfering with  the  ringing  from  the 
vestibule.  It  can  also  be  switched  off 
to  prevent  ringing.  The  automatic  re- 
leasing device  is  valuable  for  deceiving 
thieves  who  ring  the  bell  of  an  apart- 
ment to  see  whether  the  residents  are 
home  or  not;  naturally,  if  the  person  in 
the  vestibule  hears  a  clicking  sound,  he 
assumes  that  the  residents  are  in.  The 
device  has  been  developed  by  Charles 
E.  Lindig,  5  Woodcrest  Avenue,  White 
Plains,  N.  Y. 


Graphic  Voltmeters  and 
Ammeters 

A  new  line  of  graphic  meters  de- 
signed for  checking  up  voltage  and 
current  on  alternating-current  circuits 
has  just  been  brought  out  by  the  Es- 
terline  Company,  Indianapolis,  Ind. 
The  instruments  are  being  made  in 
both     the     switchboard     and     portable 


Copper  Bond  Plates 

A  bond  plate  made  by  T.  J.  Cope,  3244 
North  Fifteenth  Street,  Philadelphia, 
Pa.,  and  designed  to  take  care  of  stray 
currents  on  underground  and  other 
types  of  lead-sheathed  cables,  is  shown 
herewith  attached  to  a  bond  wire.  The 
plates  are  of  copper,  perforated  and 
coated  with  solder.    The  wire  is  placed 


FIGS.     1     AND     2 — ALTERNATING-CURRENT 
GRAPHIC    METER 

types  and  weigh  only  9.5  lb.  Although 
light  in  weight,  they  are  designed  for 
heavy  service.  The  case  is  of  cast 
aluminum,  the  front  half  being  remov- 
able. The  portable  type  of  instru- 
ment is  provided  with  a  brass  handle, 
while  the  switchboard  type  is  fitted 
with  mounting  studs.  The  chart  is  26 
ft.  in  length  and  is  driven  at  a  speed 
of  either  0.75  in.  per  hour  or  1.5  in. 
per  hour  by  an  eight-day  jeweled  lever 
clock.  A  re-roll  is  also  provided  for 
the  used  chart.  A  clear,  open  scale  is 
obtained,  the  manufacturer  claims,  the 
scale  being  4.5  in.  in  width  and  printed 
on  perforated  paper  6  in.  wide.  An 
indicating  scale  is  also  utilized,  en- 
abling readings  to  be  taken  without 
opening  the  front.  The  movement  is 
of  the  moving  iron-vane  type,  the 
armature  being  mounted  in  jewel  bear- 
ings. The  clock  movement,  scale  plate 
and  all  parts  are  mounted  on  a  center 
casting,  thus  insuring  true  alignment 
and  making  all  parts  interchangeable 
and  easily  accessible  for  inspection  or 
replacement.  The  ink  is  contained  in 
a  large  stationary  ink-well,  and  the 
manufacturer  points  out  that  a  con- 
tinuous record  can  be  obtained  with  a 
metal  pen  with  minimum  friction. 


BOND  PLATES  ATTACHED  TO  CABLES 

in  position  in  the  plate  and  the  plate  is 
soldered  to  the  cable.  The  wire  used 
for  bonding  can  be  grounded  when  de- 
sired or  attached  to  a  return  feeder, 
thus  carrying  off  stray  currents  and 
reducing  electrolysis.  The  bond  plate 
is  being  made  in  two  sizes — 2  in.  by 
1.25  in.  and  2.875  in.  by  1.75  in. 


Electric   Automobile  Radiator 
Heater 

The  increasing  use  of  automobiles 
during  the  winter  season  has  brought 
into  prominence  the  problem  of  the  cold 
garage.  To  allow  a  car  to  stand  in  an 
unheated  garage  for  any  length  of  time 
presages  a  frozen  radiator  and  a  hope- 
lessly cold  engine.  To  avoid  the  former 
evil  the  radiator  can  be  drained,  al- 
though this  means  a  great  amount  of 
work  and  trouble;  the  latter  evil  is  un- 
avoidable no  matter  how  many  rugs  are 
piled  on  the  radiator.  The  Western 
Electric  Company,  463  West  Street, 
New  York,  has  put  on  the  market  an 
electric  heater  7.5  in.  long  and  provided 
with  10  ft.  of  cord,  the  plug  of  which 
can   be   attached   to   any   lamp    socket, 


AUTOMOBILE  RADIATOR  HEATER 

which  may  be  placed  inside  the  hood  of 
the  automobile,  thereby  obviating  cold 
engines  and  frozen  radiators.  The  cost 
of  the  heater  is  small  and  its  energy 
consumption  low,  the  makers  point  out, 
giving  the  motorist  complete  protection 
against  one  of  the  worst  obstacles  to 
winter  motoring. 


Ill 
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Electric  Vacuum  Cleaner  with 

Inclosed  Dust  Bag 

\    mall,  compacl  electrically  operated 
vacuum  cleaner  with  its  dual  bag  en 
tirely    Inclosed   in   a   cylinder   between 
the  Intake  <>r  nozzle  ami  the  motor  ami 
fan  has  just  been  developed  by  tin-  Re 
gina  Company,    1/   Weal  Thirty  fourth 
Street,  New  york.    The  model  MC  ma 
chine,  as  it  la  called,  is  operated  by  a 

Genera]   Electric  Company  motor  and  is 

designed  to  produce  a  very  large  air 
displacement  The  intake  is  12  in.  wide, 
ami  directly  behind   it  is  a   revolving 

brush  for  picking  up  threads  ami  lint. 
The  dust  bag  may  be  easily  removed 
for  emptying,  and  extra  attachments 
are  provided  for  cleaning  draperies,  up- 
holstery, mattresses,  walls,  etc.  The 
machine  may  also  be  utilized  as  a 
blower  by  attaching  a  hose  to  the  ex- 
haust opening.  Lubrication  of  the  mo- 
tor is  accomplished  by  self-feeding  oil 
cups  on  top  of  the  motor  case,  which  re- 


PORTABLE  VACUUM  CLEANER  WITH   12-IN. 
INTAKE 

quire  only  occasional  refilling.  The  ma- 
chine measures  19.5  in.  long,  12  in.  wide 
and  7.75  in.  high,  not  including  the 
handle.  The  attachments  for  the  ma- 
chine include  8  ft.  of  reinforced  cloth- 
covered  rubber  hose,  a  suction  attach- 
ment for  connecting  the  hose  to  the 
cleaner,  a  blower  connection  for  con- 
necting the  hose  to  the  exhaust  opening 
of  the  cleaner,  a  tool  for  connecting  the 
hose  to  the  extension  tube,  a  nickel- 
plated  extension  tube,  a  tool  for  clean- 
ing draperies,  curtains,  upholstery,  etc., 
a  brush  for  cleaning  walls,  moldings, 
books,  clothes,  etc.,  and  a  nozzle  to  be 
attached  to  hose  for  blowing  purposes 
and  for  drying  hair,  etc.,  also  for  clean- 
ing radiators,  mattresses,  inside  of  pi- 
anos, etc. 


Cable  Pot-Heads 

In  an  article  entitled  "Cable  Pot- 
Heads  for  Disconnecting  and  Non-Dis- 
connecting Service,"  which  appeared  in 
the  Electrical  World  of  Dec.  25,  1915, 
it  was  erroneously  stated  that  the  pot- 


bead     were  developed  by  the  Philadel 

phia   Electric  Company.    The  nan r 

ill.-  manufacturer  1  hould  h.-n a  been  the 
Philadelphia  Electric  Company  Supply 
Department,  182  South  Eleventh  street, 
Philadelphia,  Pa. 


Insulating  Tubing 

In  the  accompanying  illustration  arc 
shown  several  types  of  tubing  made  of 
an  insulating  material  called  "boro- 
porcelain."      The    tubes    vary    in   length 


INSULATING   TUBING    FOR    HIGH-VOLTAGE 
CIRCUITS 

from  3  in.  to  7  ft.  and  are  designed  for 
use  on  high-voltage  circuits.  The  ma- 
terial, the  manufacturer  claims,  has  a 
low  electrostatic  capacity  and  high  and 
uniform  dielectric  strength.  Boro- 
porcelain  is  also  utilized  for  insulators, 
as  already  mentioned  in  the  Electrical 
World  of  May  29,  1915,  page  1429,  and 
April  3,  1915,  page  869.  The  material 
is  being  placed  on  the  market  by  Fred 
M.  Locke,  Victor,  N.  Y. 


Insulator  Supports 

Several  types  of  supports  for  insula- 
tors and  conduits  which  can  be  at- 
tached to  the  steel  framework  of  build- 
ings without  drilling  holes,  and  which 
are  especially  well  adapted  for  electric 
wiring  in  mills,  foundries,  shops,  train 
sheds,  etc.,  are  being  made  by  the  C. 
C.  Korns  Company,  Johnstown,  Pa.  The 
supports  consist  of  malleable-iron 
brackets  or  clamps  with  a  piece  of 
tempered  tool  steel  inserted  in  one  of 
the  clamping  members.  The  opposing 
clamping  member  has  its  bearing 
spaced  in  relation  to  the  tempered  bit- 
ing element  and  the  projection  at  the 


SUPPORT  WITH   INSULATOR  ATTACHED 

end  of  the  clamp.  On  screwing  up  the 
nut  on  the  clamp  bolt  of  the  insulator 
support,  the  tempered  steel  biting  ele- 
ment is  forced  into  the  structural  mem- 
ber to  which  it  is  being  attached.  Sim- 
ilarly, in  the  case  of  the  conduit  sup- 
port,  on    screwing  up   the   nut   on  the 


boh,  the  j  11 1  ii-  or  conduil  1  securely  held 
between  the  concaved  ends  of  clamping 

member.;,    while    at     the    |  :imc    I  imc    the 

tempered  steel  biting  element  at  the 
opposite  end  of  the  damp  is  forced  into 
tin-  tructural  member.  The  Insulator 
suppoii  1  being  made  In  four  sizes — 
1  in.,  1.5  in.,  '1  in.  and  2.6  In.— which 
arc  designed  to  accommodate  No.  1  to 
No.  I  inclusive  B.  &  I),  cleats.  The 
pipe     or     conduit     supports     are     being 

made  in  standard  pipe  sizes  from  0.5 
in.  to  '.',. 5  in.  inclusive. 


Steel-Tower  Outdoor  Sub- 
stations 

Progress  in  high-tension  distribution 
made  during  the  past  four  years  has 
demonstrated  the  fact  that  it  is  no 
longer  a  question  of  whether  outdoor 
substations  should  be  used,  but  rather 
of  how  many  can  be  advantageously 
installed  in  a  given  territory.    The  out- 


33,000-VOLT,    150-KW.,   THREE-PHASE 
STEEL-TOWER    OUTDOOR    SUBSTATION 

door  substation  now  occupies  a  very 
definite  place  in  high-tension  service, 
and  there  is  a  tendency  to  employ  the 
steel-tower  type.  The  substation  illus- 
trated herewith  occupies  a  ground 
space  of  6  ft.  by  6  ft.  and  is  designed 
for  a  maximum  capacity  of  150-kw.  at 
33,000  volts.  The  three-pole  switch  is 
controlled  by  a  locking-type  handle 
which  can  be  either  near  the  ground 
or  approximately  12  ft.  above,  as  in 
the  installation  shown.  A  feature 
of  the  outfit  is  the  steel  hous- 
ing, which  is  4  ft.  by  4  ft.  by  7  ft.,  at 
the  base  of  the  tower.  In  this  house 
are  the  various  metering  equipments, 
distribution  panels,  feeder  regulators, 
etc.  The  equipment  was  made  by  the 
Delta-Star  Electric  Company,  Chicago. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 
and  Central-Station  Fields 


New  York  Automobile  Show 

The  annual  New  York  Automobile  Show  was  opened 
to  the  public  on  Dec.  31  at  the  Grand  Central  Palace, 
where  were  exhibited  automobiles  of  both  gasoline  and 
electric  drive.  The  gasoline  motors  showed  a  tendency 
to  a  higher  speed  and  higher  efficiency. 

In  the  1916  models  the  single-ignition  and  two-unit 
lighting  and  starting  equipments  stand  out  prominently 
in  the  electrical  systems.  The  electrical  generators  are 
mostly  simpler  and  neater,  and  a  tendency  is  shown 
toward  standardization  of  the  connection  to  the  motor. 
Of  the  1916  models  98.8  per  cent  have  electric  lighting 
and  starting. 

It  was  in  1912  that  electric  lighting  and  starting 
became  a  part  of  the  equipment  of  automobiles,  and  in 
that  year  2  per  cent  of  all  of  the  cars  manufactured  were 
so  equipped.  The  1912  system  was  merely  tacked  on 
the  car,  while  the  present  demands  are  for  a  simple, 
compact,  workmanlike  system  that  is  not  an  accessory 
but  an  integral  part  of  the  machine. 

Generator  installation  has  greatly  increased  the  use 
of  the  battery-ignition  system,  and  it  is  now  used  on 
62  per  cent  of  all  makes.  All  of  the  eight-cylinder  cars 
have  battery  ignition,  as  have  three  of  the  twelve- 
cylinder  makes. 

The  cantilever  spring  is  now  an  established  type,  and 
but  few  platform  springs  were  noticed.  The  frames 
of  the  new  cars  are  stronger.  The  bodies  of  the  1916 
cars  differ  largely  from  those  of  1915.  There  are  fewer 
makes  of  car  and  fewer  designs  of  chassis,  but  because 
of  the  many  new  types  of  cars  the  choice  is  wider  than 
ever  before. 


New  Enterprise  to  Establish  Market  for  Amer- 
ican Goods  in  the  Orient 

With  offices  already  established  in  England,  France, 
Russia,  Spain,  Portugal,  Italy,  Cuba  and  South  Africa, 
Gaston,  Williams  &  Wigmore,  Inc.,  of  New  York  City, 
are  now  starting  a  campaign  for  the  development  of  a 
broader  market  for  goods  of  American  manufacture 
throughout  the  Orient.  Joseph  J.  Keegan  and  Hilliard 
J.  Rosencrantz,  who  have  been  associated  with  American 
trade  development  in  the  Far  East  for  the  last  sixteen 
years,  are  leaving  for  China  in  January  as  managing 
directors  of  the  Far  Eastern  division  of  the  company, 
and  will  establish  an  office  and  showrooms  in  Shanghai 
as  early  as  possible  in  the  new  year.  The  business  of 
the  company  will  be  divided  into  departments  to  include 
electric-railway  materials,  plant  and  accessories. 

A  selling  force  will  be  organized,  formed  of  ex- 
perienced Americans  and  technically  educated  Chinese 
already  familiar  with  the  trade.  Later  branches  will 
be  opened  in  other  centers  throughout  China  and  also 
in  Japan  and  the  Dutch  East  Indies.  The  branch  in 
Japan  will  be  in  charge  of  J.  B.  J.  Gibbs,  who  has  been 
engaged  in  similar  commercial  work  in  that  country  for 
the  last  ten  years. 

The  organization,  which  does  a  general  import  and 
export  business,  will  sell  at  the  manufacturers'  prices 
to  the  Eastern  customer,  paying  cash  in  New  York  and 
extending  credit  on  the  other  end  through  its  own 
facilities.  The  company  is  endeavoring  to  establish  con- 


nections with  American  manufacturers,  making  units 
to  form  complete  electrical  installation  and  maintenance 
necessities,  and  where  it  is  possible  and  the  line  is  of 
sufficient  magnitude  to  have  the  co-operation  of  the 
manufacturers'  own  technical  men,  who  will  be  directed 
from  the  local  offices  and  whose  sales  will  be  guaranteed 
by  the  company. 

A  large  part  of  the  concern's  business  will  be  to 
finance  the  Chinese  undertakings  in  electrical  and  con- 
structive lines,  and  it  was  stated  that  the  company 
through  its  financial  connections  would  be  able  to  extend 
credit  wherever  necessary  even  up  to  two  years.  The 
company,  which  has  been  doing  a  large  business  in  the 
Russian  trade  until  lately,  had  a  nominal  capitalization 
of  $1,000,  which  has  since  been  increased  to  $1,000,000 
paid  up. 


Parade    Marks   Entrance   of  Electric  Vehicle 
Into  Wholesale  Grocery  Field 

Eighty-nine  electric  trucks  loaded  with  twenty  car- 
loads of  coffee  and  tea  paraded  through  Chicago's 
"Loop"  district  on  the  morning  of  Dec.  22.  The  pro- 
cession marked  the  inauguration  of  exclusive  electric- 
truck  delivery  service  by  Reid,  Murdock  &  Company, 
wholesale  grocers.  Twenty-four  mounted  policemen 
and  sixty  pieces  from  the  Commonwealth  Edison  Com- 
pany's band  preceded  the  parade  and  helped  attract  the 
attention  of  thousands  of  Christmas  shoppers  in  the 
crowded  streets. 

The  groceries  in  the  parade  were  consigned  to  1920 
of  the  company's  customers  in  875  cities  in  the  United 
States.  Each  of  these  retail  merchants  had  previously 
been  told  of  the  electric  feature  of  the  parade.  Con- 
sequently as  an  advertising  campaign  for  the  electric 
vehicle  the  parade  was  of  national  interest  in  the  gro- 
cery trade. 


HOW    A    CHICAGO    GROCERY    FIRM    ANNOUNCED    ITS    EXCLUSIVE 
ELECTRIC    DELIVERY    SERVICE 

The  initial  purchase  of  trucks  by  the  grocery  concern 
included  eleven  Walker  vehicles  of  the  3-ton  and  5-ton 
sizes.  These  vehicles  are  the  nucleus  of  a  large  fleet 
which  the  company  will  buy,  and  it  is  rumored  that 
some  additional  electric  vehicles  will  be  bought  in  1916. 
For  the  time  being  Reid,  Murdock  &  Company  will 
garage  its  own  electric  fleet. 
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Public  Service  Commission  News 

Vermont  Commission 
Ths  Verraonl   Public  Service  Commission  has  issued 

an  order  which  virtually   upholds  the  Vermont    Power  it 

Manufacturing  Company's  method  of  charging  for  en 
ergy  on  the  basis  of  the  number  of  outlets  in  a  house. 
The  company,  which  has  its  headquarters  at  St.  Albans, 
is  required  within  thirty  days  to  modify  aeral 

rates  so  as  to  include  therein  the  sale  of  electricity  for 
the  operation  of  domestic  housekeeping  appliances,  but 
excluding  industrial  motor  service,  charging  storage 
batteries,  electric  furnace  and  electrolytic  service,  and 
the  operation  of  generators  for  electric-lighting  pur- 
poses. It  is  also  ordered  to  submit  for  approval  a  block 
form  of  quantity  discounts  on  its  commercial,  general 
and  general  limited  rates  in  place  of  the  step  form  of 
quantity  discounts  now  in  force,  the  new  system  to  be 
■o  framed  as  not  to  decrease  existing  discounts. 

Rhode  Island  Commission 
The  Rhode  Island  Public  Utilities  Commission  has 
handed  down  a  decision  on  the  petition  of  citizens  of 
Portsmouth  asking  that  the  Bay  State  Street  Railway 
Company,  which  supplies  electricity  in  that  town,  be 
required  to  extend  its  service  to  Bristol  Ferry.  The 
commission  orders  that  extensions  shall  be  made  where 
consumers  will  guarantee  a  return  of  $560.79  for  a 
period  of  six  years.  This  amount  was  arrived  at  after 
going  into  detailed  figures  of  construction  costs. 

Wisconsin  Commission 
The  application  of  the  Frederic  Rural  Telephone  Com- 
pany for  authority  to  establish  an  exchange  at  Frederic 
was  not  allowed  by  the  Railroad  Commission  of  Wiscon- 
sin. It  appears  that  the  Tri-State  Telephone  &  Tele- 
graph Company  furnishes  either  direct  or  switching 
service  for  practically  the  entire  community,  and  that 
the  alleged  poor  service  furnished  by  this  company  was 
given  as  the  reason  for  the  desired  competitive  ex- 
change. In  denying  the  application  the  commission 
noted  that  the  lines  for  which  switching  service  is  fur- 
nished by  the  Tri-State  company  are  heavily  overloaded 
and  kept  in  poor  repair,  and  that,  therefore,  all  of  the 
defects  of  service  are  not  chargeable  to  the  Tri-State 
company.  The  evidence  showed,  moreover,  that  this 
company  is  attempting  to  furnish  as  good  service  as  the 
facilities  of  the  connecting  lines  will  permit.  A  con- 
solidation of  all  lines  in  the  district  was  suggested  by 
the  commission. 

California  Commission 

An  order  dismissing  the  various  complaints  of  the 
Pacific  Telephone  &  Telegraph  Company  against  the 
Coast  Counties  Gas  &  Electric  Company,  the  Great 
Western  Power  Company  and  the  Sierra  &  San  Fran- 
cisco Power  Company  in  induction  interference  cases 
has  finally  been  granted  by  the  Railroad  Commission  of 
California.  These  complaints,  which  were  filed  in  1912 
and  alleged  that  the  proximity  of  power  lines  to  tele- 
phone lines  made  telephone  communication  impossible 
and  created  a  hazard  of  fire  and  electrical  shock,  were 
the  direct  cause  of  the  appointment  of  the  general  com- 
mittee on  inductive  interference.  Based  upon  the  re- 
port of  the  committee,  which  indicates  that  the  principal 
remedy  for  interference  is  in  the  transposition  of  wires, 
the  commission  now  requires  electric  companies  to  make 
every  reasonable  effort  to  avoid  lines  paralleling  those 
of  telephone  companies,  but  holds  that  where  such  lines 
are  necessary  they  should  be  arranged  so  as  to  minimize 
the  dangers  of  inductive  interference. 

The  California  Railroad  Commission  has  rendered  a 
decision  authorizing  the  Great  Western  Power  Company 
of  California  to  issue  $27,498,600  par  value  of  common 


capital  stock,  $5,268,200  par  value  of  7  per  cent  pre 
ferred  stock,  and  $5,000,000  face  value  of  ten  year  6  per 
cent  convertible  gold  debentures.    These  securities  will 

lie  used  to  acquire  the  stock  of  Great  Western  1'ower 
Company   and   to  provide    fund      f<  [oni   and    im- 

provements. 

The  commission  statei  that  it  lias  been  unable  to 
ascertain    to   what    extent,   it    at    all,   the  capital  st<x:k  of 

the  Great  Western  Power  Company  at  the  time  of  its 

issue  represented  tangible  value,  nor  does  the  evidence 
show  what  consideration  the  Great  Western  Power  Com- 
pany received  when  it  issued  $2,500,000  par  value  of 
its  capital  stwk  as  part  payment  for  the  stock  of  the 
City  Electric  Company.  The  stock  of  the  Great  West- 
ern Power  Company  was  issued  prior  to  the  enactment 
of  the  public  utilities  act,  and  is  the  only  property 
which  the  Western  Power  Company,  a  subsidiary  of  the 
Great  Western,  owns.  Against  this  stock  the  Western 
Power  Company  has  issued  its  $20,670,000  par  value  of 
capital  stock,  which  is  held  by  the  general  public. 

The  authority  granted  to  issue  stock  is  given  upon 
the  express  condition  that  each  certificate  of  the  com- 
mon capital  stock  issued  by  the  Great  Western  Power 
Company  of  California  shall  contain  this  language: 

"This  certificate  of  stock  has  been  issued  pursuant 
to  Decision  No.  2985,  rendered  on  Dec.  20,  1915,  by  the 
Railroad  Commission  of  the  State  of  California,  in 
Application  No.  1999.  In  said  decision  the  Railroad 
Commission  states  that  the  issue  of  this  stock  is  au- 
thorized only  because  of  the  practical  necessity  of  ex- 
changing the  same  for  a  like  amount  of  stock  of  Great 
Western  Power  Company,  issued  before  the  law  of 
California  required  the  Railroad  Commission's  consent 
to  the  issue  of  capital  stock  by  public  utilities.  The 
Railroad  Commission  of  the  State  of  California  in  its 
decision  states  that  it  has  been  unable  to  ascertain  to 
what  extent,  if  at  all,  the  capital  stock  of  Great 
Western  Power  Company  at  the  time  of  its  issue  repre- 
sented tangible  value." 

The  commission  further  says: 

"It  should  be  distinctly  understood  that  the  Railroad 
Commission's  action  in  authorizing  the  issue  of  the 
common  capital  stock  as  herein  requested  must  not  be 
-taken  as  a  precedent.  The  authorization  is  being  made 
solely  because  the  capital  stock  of  the  Great  Western 
Power  Company  was  issued  prior  to  the  effective  date 
of  the  public  utilities  act  and  is  now  outstanding,  and 
because  applicant  herein  earnestly  insists  that  the 
exchange  of  an  equivalent  amount  of  its  common  capital 
stock  for  the  stock  of  the  Great  Western  Power  Com- 
pany now  held  by  the  New  Jersey  corporation  is  a  con- 
dition precedent  to  the  success  of  further  satisfactory 
financing  by  the  Great  Western  Power  system." 

In  a  statement  submitted  to  the  commission  with  its 
application,  the  Great  Western  Power  Company  of  Cali- 
fornia proposed  to  use  $3,000,000,  the  capital  stock  of 
the  City  Electric  Company;  to  cause  $1,500,000  to  be 
expended  for  a  transmission  line  from  Big  Bend  to 
Oakland,  and  $250,000  for  two  cables  to  be  laid  under 
the  waters  of  San  Francisco  Bay.  In  regard  to  these 
proposed  expenditures  the  commission  says: 

"This  commission  is  not  informed  as  to  the  value  of 
the  capital  stock  of  the  City  Electric  Company,  for  which 
stock,  under  this  amended  statement,  the  Great  West- 
ern Power  Company  of  California  is  to  pay  $3,000,000. 
We  are  not  informed  whether  the  transmission  line 
from  Big  Bend  to  Oakland  and  the  third  and  fourth 
bay  cables  are  to  be  installed  by  and  become  the  prop- 
erty of  the  Great  Western  Power  Company  of  Califor- 
nia, or  whether  it  is  intended  that  these  properties 
shall  be  constructed  by  and  remain  the  property  of  some 
one  or  more  of  the  other  corporations  of  the  Great 
Western  Power  system." 
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In  regard  to  the  approval  of  the  general  financial 
plan  of  the  Great  Western  Power  Company  of  Califor- 
nia, the  commission  says: 

"The  Railroad  Commission  approves  of  the  general 
plan  of  consolidating  the  properties  of  the  Great  West- 
ern Power  system  and  of  thereafter  executing  a  gen- 
eral mortgage  and  issuing  bonds  thereunder  for  proper 
purposes  and  in  proper  amounts  as  may  hereafter  be 
authorized  by  the  Railroad  Commission,  but  cannot 
commit  itself,  in  advance  of  the  presentation  of  the 
usual  formal  application  or  applications,  to  the  details 
of  such  general  plan." 

In  order  that  it  may  act  intelligently  upon  these  ap- 
plications when  they  are  filed,  the  commission  suggests 
that  a  valuation  be  made  of  the  constituent  companies 
of  the  Great  Western  Power  system. 

The  Railroad  Commission  has  dismissed  the  San 
Joaquin  Light  &  Power  Corporation's  application  for 
authority  to  renew  six  promissory  notes  totaling  $86,- 
722.44,  the  company  stating  that  it  has  sufficient  funds 
to  pay  notes  at  maturity. 

Colorado  Commission 

The  Public  Utilities  Commission  of  the  State  of  Colo- 
rado has  handed  down  an  order  in  the  case  of  the  Colo- 
rado Springs  Light,  Heat  &  Power  Company,  holding 
that  its  rates  for  electrical  energy  are  excessive  and  un- 
reasonable. After  considering  all  of  the  testimony  and 
evidence  in  the  case  bearing  upon  the  value  of  the  plant 
and  the  cost  to  reproduce,  the  original  costs,  the  invest- 
ment, the  present  value,  including  preliminary  and  de- 
velopment costs,  engineering  and  supervision,  interest, 
insurance,  organization  and  legal  expense  during  con- 
struction, contingencies,  working  capital  and  all  other 
elements  of  value  (tangible  and  intangible),  and  taking 
into  consideration  that  the  plant  is  in  successful  opera- 
tion and  a  "going  concern,"  the  commission  finds  the 
fair  value  of  the  electric  and  hydro  property  of  the  Colo- 
rado Springs  Light,  Heat  &  Power  Company  for  the 
purposes  of  determining  reasonable  and  just  rates  to  be 
$1,481,762. 

It  also  found  that  the  Colorado  Springs  Light,  Heat  & 
Power  Company  was  earning  12.27  per  cent  per  annum 
on  the  fair  and  reasonable  value  of  its  electric  and  hydro 
property,  and  under  its  instructions  the  electrical  en- 
gineer of  the  commission  prepared  a  schedule  of  rates 
and  charges,  the  revenues  of  which  will  yield  a  return 
in  excess  of  7^2  per  cent  per  annum  upon  the  present 
value  of  the  property  of  the  corporation  as  found  by  the 
commission.  It  is  ordered  that  the  new  schedule  of  rates 
and  charges  shall  become  effective  Jan.  1,  1916,  and 
shall  apply  to  all  service  furnished  after  that  date. 

The  commission  finds  the  fair  value  of  the  gas  prop- 
erty of  the  company  for  the  purposes  of  determining 
reasonable  and  just  rates  to  be  $710,917,  and  that  the 
company  is  earning  1.16  per  cent  per  annum  on  the  fair 
and  reasonable  value  of  its  gas  property.  The  commis- 
sion expressed  its  willingness  to  entertain  a  complaint 
from  the  corporation  in  the  form  of  a  request  for  an  in- 
crease in  its  rates  and  charges  covering  the  sale  of  gas, 
accompanied  by  evidence  sufficient  to  justify  the  com- 
mission in  ordering  an  increase  in  such  rates  and 
charges. 

The  present  fair  value  of  the  steam  property  of  the 
corporation  in  use  and  useful  in  the  sale  of  steam  heat, 
according  to  the  commission,  is  $122,774.  It  was  also 
found  that  there  is  an  annual  deficit,  which  includes 
$8,000  annual  depreciation  reserve  in  the  sum  of  $13,912 
The  laws  of  Colorado  pertaining  to  public  utilities  and 
the  regulation  thereof  by  the  Public  Utilities  Commis- 
sion of  the  State  of  Colorado  enumerate  by  name  all 
public  utilities  which  shall  be  under  the  jurisdiction  of 
the  commission,  and  the  commission  has  come  to  the  con- 


clusion that  it  is  without  jurisdiction  in  the  regulation 
of  the  sale  of  steam. 

New  York  Commissions 

The  Public  Service  Commission  for  the  Second  Dis- 
trict, New  York,  has  approved  the  transfer  of  the  fran- 
chise of  John  Kimmel  to  the  Silver  Creek  Electric 
Company  and  the  exercise  by  that  company  of  the  rights 
and  privileges  to  construct  and  maintain  an  electric 
plant  granted  by  the  franchise.  The  commission  finds 
that  the  franchise  granted  to  Kimmel  by  the  village 
trustees  on  Feb.  15,  1915,  was  a  valid  one;  that  Kimmel 
four  days  later  duly  accepted  the  franchise  and  agreed 
to  carry  out  its  terms,  thus  making  it,  under  decisions 
of  the  United  States  Supreme  Court,  a  binding  contract 
not  susceptible  of  revocation;  that  its  alleged  revoca- 
tion by  a  new  village  board  was  not  valid,  and  that  as 
about  $10,000  has  already  been  invested  in  the  rehabili- 
tation of  the  Silver  Creek  plant,  which  is  now  prepared 
to  give  the  community  better  service  than  it  has  ever 
had,  and  for  twenty-four  hours  instead  of  twelve,  the 
public  interest  of  the  community  demands  that  the 
transfer  and  exercise  of  the  franchise  be  approved. 

The  Public  Service  Commission  for  the  First  District 
has  instructed  its  secretary  to  communicate  immediately 
with  the  Attorney-General  of  the  United  States,  call- 
ing his  attention  to  facts  brought  out  in  recent  gas-rate 
cases  showing  what  seems  to  be  a  discrimination  in  the 
price  at  which  gas  oil  is  sold  to  different  gas  companies 
in  the  city  of  New  York.  The  commission  in  addi- 
tion called  for  a  public  hearing,  in  order  to  inves- 
tigate further  the  prices  charged  for  gas  oil.  In  a 
recent  case  involving  the  rates  charged  by  the  Kings 
County  Lighting  Company  it  developed  that  the  com- 
pany was  paying  a  much  higher  price  for  gas  oil  than 
other  companies  in  the  city.  Recently  the  company 
notified  the  commission  that  the  price  of  gas  oil  had 
increased  even  beyond  the  figure  named  in  the  contract 
referred  to.  The  company  asked  the  advice  of  the  com- 
mission as  to  the  propriety  of  making  another  contract 
at  an  increased  price.  When  this  communication  came 
before  the  commission  the  action  above  stated  was 
taken.  It  is  understood  that  all  oil  gas  is  supplied  by  the 
Standard  Oil  Company  or  its  subsidiaries,  and  the  com- 
mission believes  that  the  United  States  Attorney-Gen- 
eral should  investigate  the  various  prices  charged  to 
different  companies  in  the  same  locality  with  the  view 
of  determining  whether  there  has  been  discrimination 
within  the  meaning  of  the  federal  anti-trust  law. 

Massachusetts  Commission  News 

The  Public  Service  Commission  conducted  an  investi- 
gation of  rates  for  telephone  extension  service  at  its 
offices  in  Boston  on  Dec.  30.  E.  K.  Hall,  vice-president 
of  the  New  England  Telephone  &  Telegraph  Company, 
opposed  a  decrease  from  the  existing  usual  charge  of 
$6  per  instrument  per  year,  submitting  figures  indi- 
cating that  the  actual  yearly  cost  of  maintaining  an 
extension  set,  including  all  charges,  is  over  $6.75  per 
year.  He  conceded  that  the  service  is  accelerated  by 
the  use  of  such  equipment  and  that,  if  the  rates  are 
to  be  altered,  they  should  be  raised  in  flat-rate  installa- 
tions and  lowered  in  measured-service  stations.  In  gen- 
eral the  company  protested  against  any  piecemeal  modi- 
fication of  its  rates.  Arthur  A.  Noel,  superintendent 
of  the  Automatic  Telephone  Company,  New  Bedford, 
Mass.,  also  opposed  a  reduction,  stating  that  in  his 
system  extension  service  is  rendered  virtually  at  a  loss 
and  merely  to  accommodate  customers.  During  the 
hearing  independent  manufacturing  interests  urged  the 
commission  to  investigate  the  barring  of  independently 
manufactured  apparatus  from  connection  with  local 
Bell  exchanges. 
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Knob  and  i  ube  ^  ••■  i>  Prohibited  in 
Mil* aukee.  \ fter  Mai ch  l  knob  and« 
tube  wiring  will  not  be  permitted  In 
Milwaukee.  All  electric  wires  mu  t  be 
placed  in  conduit  or  armored  cables 
mu  it    be  ii  ed. 

Ground  Broken  for  Nen  200,000-Hp. 
Steam  Plant.  Ground  was  broken  on 
Dec.  l  i  for  a  200,000  hp.  steam  power 

plant  to  be  I'uilt  on  the  river  front  in 
the  town  of  Tonawanda,  N.  v.,  for  the 
Buffalo  Genera]  Electric  Company, 
rhe  plant  will  cost  $1,600,000. 

Dotaeatie  Output  of  Quicksilver  In 
1916.' — The  domestic  output  of  quick- 
silver in  1916  was  20,681  Masks  of  75 
lb.  each,  valued  at  $1,768,225.  Statis- 
tics for  1914  gave  a  production  of  L6,- 
648  Masks,  valued  at  $811,680.  The 
production     was    the     largest     in    value 

since  1881  and  the  greatest  in  quan- 
tity since  L912. 

Must  Furnish  Free  Service  to  City. — 
The  City  Council  of  Youngstown,  Ohio, 
enacted  an  ordinance  on  Dec.  21  re- 
quiring: that  during:  the  next  nine  years 
the  Youngstown  &  Sharon  Railway  & 
Light  Company  must  furnish  free  light 
service  to  the  city,  amounting  to  $25,- 
000.  It  is  reported  that  the  company 
has  agreed  to  this  demand. 

Single  Public  Service  Commission 
for  New  York  Proposed. — The  chair- 
man of  the  legislative  committee  in- 
vestigating: the  Public  Service  Commis- 
sions of  New  York  proposes  to  abolish 
both  the  city  and  the  upstate  commis- 
sions and  substitute  in  their  places  a 
single  commission  of  seven  members, 
the  powers  of  which  would  be  purely 
regulatory. 

Sleet  Conditions. — Engineers  of  some 
of  the  most  important  Canadian  power- 
transmission  lines  have  decided,  from 
experience,  that  for  ordinary  sizes  of 
conductors  used  the  worst  conditions 
may  be  taken  as  %  in.  of  sleet  adhering 
to  the  wire  at  32  deg.  Fahr.  and  a  wind 
pressure  of  11  lb.  per  square  foot  of 
effective  area.  Under  these  conditions 
it  is  held  that  a  factor  of  safety  of  two 
is  required.  * 

Eugene  (Ore.)  Takes  Over  Private 
Plant.  —  The  City  Council  of  Eugene 
has  ratified  the  purchase  by  the  city  of 
the  franchise  and  holdings  of  the  Ore- 
gon Power  Company  within  the  city 
limits,  thereby  ending  the  competition 
between  the  municipal  plant  and  the 
plant  and  system  of  the  power  com- 
pany. The  deal  involves  $150,000,  $50,- 
000  of  which  is  to  be  paid  at  once,  with 
deferred  payments  of  $1,250  per  month, 
interest  at  5  per  cent. 

Opportunities  in  Electrical  Work  as  a 
Life  Occupation. — The  opportunities  in 
electrical  work  as  a  life  occupation  were 
discussed  at  a  meeting  of  the  Society 
for  the  Promotion  of  Vocational  Educa- 
tion and  Occupational  Guidance  in 
Berkeley,  Cal.,  on  Dec.  9.  The  speak- 
ers were  Dr.  Thomas  Addison,  Pacific 
Coast  manager  of  the  General  Electric 
Company;  John  A.  Britton,  general 
manager  of  the  Pacific  Gas  &  Electric 
Company;  F.  W.  Alder,  teacher  of  elec- 
trical construction  in  the  Vocational 
High  School  of  Oakland,  and  E.  Rush, 
past-president  of  the  International 
Brotherhood  of  Electrical  Workers. 


Current  News 
and  Notes 

riraclj  items  on  tl'ci rical  happ 
throughout  the  world,  together  with 
brief  notes  of  general  interest 


Government   Radio  Monopoly  Sought. 

Recommendations  that  the  govern- 
ment control  and  operate  all  coastal 
radio  stations  within  the  jurisdiction 
Of  the  United  States  and  establish  a 
practical  monopoly  for  transmission  of 
all  government  business  are  included  in 
the  annual  report  of  Captain  W.  H.  G. 
Bullard,  superintendent  of  the  Navy 
Radio   Service. 

Permission  Granted  to  Ground  on 
Water  Mains  in  Spokane.  —  The  City 
Council  at  Spokane,  Wash.,  has  agreed 
to  the  request  of  the  Washington  Wa- 
ter Power  Company  for  permission  to 
attach  ground  wires  from  the  second- 
ary alternating-current  light  and  pow- 
er system  to  city  water  mains.  Mayor 
C.  M.  Fassett  presented  the  result  of 
an  investigation  into  the  methods  of 
operation   in   other  cities. 

Rat  Throws  Ohio  Town  Into  Dark- 
ness.— One  night  recently  a  large  rat 
found  its  way  to  the  switchboard  of 
the  light  plant  of  the  Ohio  Electric 
Railway  at  Lima,  Ohio,  and  ran  across 
the  circuit  near  one  of  the  large  oil 
switches.  The  flash  from  this  short- 
circuit  threw  bits  of  the  carbonized 
body  of  the  animal  over  other  switches 
on  the  board,  and  within  a  few  sec- 
onds every  circuit  was  out  of  com- 
mission. It  i-equired  half  an  hour  to 
get  the  remnants  of  the  animal  out  of 
the  switches  and  put  the  plant  in  oper- 
ation  again. 

Power  Company,  Fearing  Plots, 
Bars  Visitors. — The  Niagara  Falls 
(N.  Y.)  Power  Company,  whose  plant 
has  been  one  of  the  show  places  for 
visitors  to  the  falls,  has  issued  orders 
barring  all  outsiders  from  the  plant. 
This  action  was  taken,  it  is  explained 
by  officers,  to  prevent  the  plant  from 
being  destroyed  or  damaged  by  plot- 
ters. The  order  was  issued  soon  after 
the  disclosures  in  New  York  City  con- 
cerning the  alleged  conspiracy  to  de- 
stroy the  Welland  Canal.  It  is  under- 
stood that  the  Hydraulic  Power  Com- 
pany will    soon   issue   a   similar   order. 

Dayton  to  Have  Large  New  Plant. — 
One  of  the  largest  power  plants  in 
Ohio  -will  be  constructed  by  the  Dayton 
Power  &  Light  Company  to  serve  its 
customers  in  southwestern  Ohio,  ac- 
cording to  a  decision  arrived  at  by  the 
board  of  directors  on  Dec.  30.  The 
plant  is  to  be  constructed  at  Miller's 
Ford,  south  of  Dayton,  and  will  cost 
about  $1,000,000.  It  is  to  have  a 
rating  about  five  times  that  of  the  two 
power  plants  now  operated  by  the  com- 
pany, or  165,000  hp.,  and  will  be  large 
enough  to  take  care  of  all  power  re- 
quirements of  Dayton  and  the  other 
towns  now  served  by  the  company  for 
some  time  to  come. 


iuo  Towns  to  Own  Lighting  Plant 

in    Common.--  Bondl    have    been    passed 

by  the  twin  cities  of  Graymont  and 
Summit,  Ga.,  for  s  jointly  owned  el* 

trie  plant  to  lie  cicrlcd  midway  be- 
t  ween    the    two   towns. 

Fleet  lie      Cooking      in      Twelve      Salt 

Lake  City  Apartment  Bouses. — D.  C. 
Green,  manager  of  the  Salt  Lake  City 
district,  of  the  Utah  Light  &  Power 
Company,  reports  that  twelve  new 
apartment  houses  recently  erected  in 
Salt  Lake  City  have  been  equipped 
throughout  with  electric  ranges. 

Wireless  Communication  with  Japan 
Soon. — The  Japanese  government  has 
notified  the  Marconi  Wireless  Tele- 
graph Company  of  America  that  the 
new  wireless  station  at  Funabashi, 
near  Tokio,  is  completed  and  will  be 
ready  for  transpacific  communication 
soon  after  New  Year's.  The  Funa- 
bashi plant,  which  is  owned  and  will 
be  operated  by  the  Japanese  govern- 
ment, has  a  rating  of  300  kw.  Mes- 
sages will  be  relayed  to  San  Francisco, 
a  distance  of  5600  miles,  through  Hon- 
olulu. Continental  messages  to  and 
from  the  Pacific  Coast  station  will  be 
handled  by  the  Western  Union  Tele- 
graph Company. 

Seattle  Municipal  Plant  to  Get  Addi- 
tional Plant. — J.  D.  Ross,  superintend- 
ent of  lighting  of  Seattle,  Wash.,  re- 
ports that  Peter  Hebb  has  announced 
his  willingness  to  construct  a  light  and 
power  plant  on  the  Hebb  site  on  the 
White  River  and  turn  it  over  to  the  city 
ready  for  operation  as  an  adjunct  to  the 
municipal  plant,  which  is  inadequate  to 
serve  Seattle's  growing  needs.  The 
price  of  the  developed  project  has  not 
yet  been  set,  although  Mr.  Hebb  has 
several  times  offered  the  undeveloped 
r.ite  to  the  city  for  $1,000,000.  Because 
the  city  prefers  purchasing  a  developed 
site,  Mr.  Hebb  has  agreed,  tentatively,  to 
construct  a  plant  and  turn  it  over  to  the 
city,  taking  utility  bonds  to  be  paid  from 
earnings  of  the  plant  in  payment. 

A  Profitable  Power-Plant  Club.— Tak- 
ing the  initials  of  the  company  for  its 
name,  a  recently  organized  club  of  em- 
ployees at  the  Webster  Street  generat- 
ing station  of  the  Worcester  (Mass.) 
Electric  Light  Company  is  making 
progress  along  educational  lines.  For 
the  present  a  weekly  meeting  is  held  at 
which  an  informal  talk  on  some  topic 
of  engineering  or  sales  importance  is 
given.  At  one  recent  meeting  a  thor- 
ough explanation  of  the  construction 
and  operating  features  of  a  set  of  new 
boilers  now  being  installed  in  the  plant 
was  given  to  the  club  by  the  erecting 
engineer  of  the  manufacturer,  and  at 
another  meeting  one  of  the  skilled  ma- 
chinists on  the  staff  gave  a  talk  on 
"Pump  Repairs."  Full  discussion  and 
questioning  follow  each  talk,  the  talks 
being  given  with  the  blackboard  close 
at  hand  for  graphic  illustration. 
Thirty-three  out  of  thirty-five  station 
employees  have  joined  the  "Welco" 
Club,  and  the  prospects  of  a  good  win- 
ter's work  are  bright.  In  the  near  fu- 
ture talks  will  be  given  on  the  policies 
and  methods  of  the  company  by  Presi-  >. 
dent  R.  W.  Rollins  and  Assistant  Gen- 
eral Manager  Fred  H.  Smith. 
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Lighting  Company  Not  to  Blame  if 
Street  Lights  Go  Out. — Justice  La- 
mothe  of  the  Montreal  courts,  in  de- 
ciding that  the  Montreal  Light,  Heat  & 
Power  Company  is  not  to  blame  if  a 
street  light  is  extinguished,  held  that 
often  what  are  technically  known  as 
outages  are  due  to  unavoidable  causes. 

Dinner  to  Wireless-Telephone  Engi- 
neers— The  men  who  arranged  the  re- 
cent international  wireless-telephone 
test  were  entertained  at  dinner  on  Dec. 
29  by  President  H.  B.  Thayer  of  the 
Western  Electric  Company  as  a  testi- 
monial to  their  services.  On  the  ends 
of  the  speakers'  table  were  fac-simile 
reproductions  of  the  Arlington  Naval 
Station,  from  which  the  wireless  mes- 
sages were  sent,  and  the  Eiffel  Tower 
at  Paris,  where  the  messages  were  re- 
ceived in  France. 

Street-Lighting  Bond  Issue  Passes 
Milwaukee  Council. — On  Dec.  30  the 
City  Council  of  Milwaukee  approved 
the  1916  budget,  which  included  a 
$750,000  bond  issue  for  the  establish- 
ment of  a  municipally  owned  street- 
lighting  distribution  system.  Author- 
ization of  the  bond  issue  has  been 
fought  strenuously  by  the  local  tax- 
payers' league  and  by  other  interests. 
According  to  the  present  plan,  energy 
for  operating  the  system  will  be  pur- 
chased by  the  city  from  the  Milwaukee 
Electric  Railway  &  Light  Company. 

New  Home  for  San  Francisco  Sec- 
tion, N.  E.  L.  A.— The  "Pacific  Serv- 
ice" Section  of  the  National  Electric 
Light  Association  in  San  Francisco  is 
to  have  a  new  and  permanent  head- 
quarters on  property  of  the  Pacific  Gas 
&  Electric  Company,  which  is  now  a 
part  of  the  Exposition  area.  The 
property  owned  by  the  company  in- 
cludes parts  of  the  site  now  occupied 
by  the  Service  Building,  Festival  Hall 
and  the  adjacent  fire  station.  Plans 
which  have  been  approved  for  pre- 
serving and  remodeling  the  fire  sta- 
tion as  an  association  building  include 
provision  for  a  theater,  lounging  rooms 
for  both  men  and  women  visitors,  and 
sleeping  accommodations  for  members 
who  may  have  far  to  travel  to  attend 
the  meetings. 

World's  Production  of  Platinum. — In 
1914  the  United  States  produced  570  oz. 
of  crude  and  525  oz.  of  refined  plati- 
num from  placer  sands  and  110  oz.  from 
deep  mines.  In  all  3430  oz.  of  refined 
platinum  were  recovered  in  1914  from 
the  electrolytic  refining  of  gold  bullion, 
platinum  sands  and  copper  matte,  of 
which  probably  2500  oz.  came  from 
domestic  sources.  During  1914  about 
70,000  oz.  of  platinum,  having  a  value 
of  $2,908,000,  was  imported  into  the 
United  States.  This  was  about  42  per 
cent  below  the  1913  import,  and  indi- 
cates the  extent  to  which  the  world  is 
dependent  on  Russia  for  platinum. 
Russia  produces  about  90  per  cent  of 
the  platinum  of  the  world,  and  Colom- 
bia, South  America,  the  next  largest 
producer,  about  6  per  cent.  In  former 
years  platinum  was  considered  essential 
in  electrical  work,  where  it  is  now 
replaced  by  "nichrome"  and  other 
alloys  of  metallic  molybdenum  and 
tungsten. 


San  Francisco  Considers  Transplant- 
ing  Exposition   Lighting   Units. — At  a 

recent  meeting  of  the  Board  of  Super- 
visors of  San  Francisco  a  resolution 
was  adopted  which  recommended  to  the 
consideration  of  the  city's  bureau  of 
consulting  architects  the  use  of  some 
of  the  lighting  equipment  from  the 
Exposition  for  decorative  lighting  of 
the  structures  in  the  new  civic  center. 
The  use  of  the  heraldic  lighting  stand- 
ards is  suggested  for  illuminating  the 
facades  of  the  buildings,  while  search- 
lights could  be  used  for  the  dome  of  the 
city  hall.  If  the  scheme  were  carried 
out  as  recommended,  the  resolution 
states,  it  would  result  in  making  "the 
civic  center  when  completed  an  object 
of  interest  and  attraction  unique  on  the 
American  continent." 

Three  -  Wire  Trolley  System  for 
Springfield,  Mass.  —  The  three-wire 
overhead-trolley  system  of  distribution 
will  shortly  be  adopted  by  the  Spring- 
field (Mass.)  Street  Railway,  according 
to  a  statement  issued  by  President  C. 
V.  Wood.  The  United  States  Bureau  of 
Standards  and  the  Stone  &  Webster 
Engineering  Corporation  recently  in- 
vestigated the  electrolysis  situation  at 
Springfield,  and  both  reports  recom- 
mended the  sectionalizing  of  the  trolley 
into  alternate  positive  and  negative  por- 
tions and  the  virtual  elimination  of  the 
rail  return.  It  was  found  desirable  to 
adopt  this  system  rather  than  to  change 
over  the  plant  for  alternating-current 
transmission  to  substations.  Recon- 
struction work  will  begin  at  once  under 
the  general  direction  of  the  Bureau  of 
Standards. 

Former  Royal  Residence  Fitted 
with  Electric  Ranges. — The  pavilion  in 
which  the  kitchen  illustrated  below  is 
situated  was  erected  at  Brighton,  Eng- 
land, as  a  royal  residence  for  King 
George  IV,  when  Prince  of  Wales,  be- 
tween the  years  1784  and  1786,  and 
was  subsequently  purchased,  at  a  cost 
of  over  $250,000,  by  the  Brighton  Town 
Commissioners,  who  have  recently  had 
it  restored  as  far  as  possible  to  its 
original  condition.  The  principal 
rooms  are  now  used  by  the  Mayor  and 
Corporation  as  state  apartments  on 
public  occasions.  When  not  so  en- 
gaged, these  rooms  are  hired  for  balls, 
receptions  and  similar  affairs.  The 
work  of  restoration  is  evident  in  the 
kitchen  with  its  huge  roasting  oven, 
the  only  modern  note  being  the  two 
electric  ranges. 
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HUGE     OLD-FASHIONED      ROASTING     OVEN 
FLANKED  WITH   ELECTRIC  RANGES 


Louisville  to  Trim  Trees,  Charging 
Utilities  Therefor. — Any  trimming  of 
trees  on  the  streets  of  Louisville  here- 
after to  expedite  passage  of  electric 
wires  will  be  done  by  the  park  com- 
mission, which  has  supervision  of  all 
trees  in  the  streets,  and  the  costs  will 
be  charged  to  the  utility  companies  for 
which  the  trimming  is  done,  according 
to  a  resolution  adopted  by  the  city 
board  at  its  last  meeting  on  complaint 
of  members  of  civic  organizations  and 
individuals.  Some  time  ago  an  agree- 
ment was  entered  into  by  the  board 
and  the  Louisville  Gas  &  Electric  Com- 
pany, by  which  the  park  commission 
was  to  name  a  tree  trimmer  to  be  paid 
by  the  company  at  $75  a  month.  It  is 
stated  that  his  services  proved  un- 
satisfactory, and  the  new  method  does 
away  with  the  "pruning  gangs." 

Samuel  Insull  Gives  Engine  to  Uni- 
versity of  Illinois. — The  College  of 
Engineering  of  the  University  of  Illi- 
nois is  to  receive  from  the  Common- 
wealth Edison  Company  of  Chicago, 
through  the  courtesy  of  its  president, 
Samuel  Insull,  as  a  museum  exhibit,  a 
vertical  triple-expansion  engine  with 
its  directly  connected  generators  and 
their  equipment  of  transformers,  regu- 
lators, switches  and  instruments.  This 
engine,  which  was  one  of  ten  similar 
units,  has  a  normal  rating  of  600  hp. 
and  was  built  in  the  year  1893  by  the 
Southwark  Foundry  &  Machine  Com- 
pany of  Philadelphia,  Pa.  It  was 
erected  during  the  winter  of  1893-4  in 
the  power  house  of  the  then  existent 
Chicago  Edison  Company.  Directly 
connected  to  the  engine,  one  on  each 
side,  were  two  200-kw.,  150-volt  direct- 
current  generators  built  by  the  Gen- 
eral Electric  Company.  The  Chicago 
Edison  Company  later  replaced  these 
generators  with  the  present  double- 
current  machines,  which  were  among 
the  first  of  this  type  of  generator 
built.  The  unit  was  put  into  service 
on  Aug.  1,  1894. 

Toronto  Rates  Lowered. — The  Hydro- 
Electric  Power  Commission  of  Ontario 
has  decided  upon  a  reduction  in  rates 
to  sixty  municipalities.  The  reduc- 
tions will  vary  considerably  according 
to  the  year's  showing  of  the  various 
systems.  Several  of  them,  it  is  stated, 
are  even  larger  than  those  to  be  made 
effective  in  Toronto.  The  new  rates  in 
Toronto  are  as  follows:  Domestic — 
3  cents  per  100  sq.  ft.  of  floor  area  per 
month,  plus  2  cents  per  kw.-hr.  for  all 
consumption  per  month  up  to  3  kw.-hr. 
for  each  100  sq.  ft.  of  floor  area 
charged,  plus  1  cent  per  kw.-hr.  for  all 
additional  consumption  per  month;  dis- 
count, 10  per  cent.  Commercial — 5 
cents  per  kw-hr.  for  the  first  30 
kw.-hr.;  2.5  cents  per  kw.-hr.  for  the 
next  70  kw.-hr.;  0.5  cent  per  kw.-hr. 
for  all  additional  consumption  per 
month;  discount,  10  per  cent.  Motor 
Service — $1.35  per  hp.  per  month  of  load 
for  first  10  hp.;  $1  per  hp.  per  month 
of  load  for  all  over  10  hp.;  1.5  cents 
per  kw.-hr.  for  first  50  kw.-hr.;  0.5 
cents  per  kw.-hr.  for  second  50  kw.-hr.; 
0.15  cents  per  kw.-hr.  for  all  additional 
consumption  per  month;  discount,  20 
per  cent. 
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Electrical   Supplj    Jobber*'    luocia* 
tion.    The  nexl    meeting  of  the   Elec 
trie*]  Supply  Jobbei  '    \    ociation  will 
l>e  held  ;K   the   Hotel  Statler,  Detroit, 
Mich.,  Feb.  15,  L6  end   1 7. 

Buffalo  Section,  N.  E.  I..  A.— H.  Gor- 
don   Stott    spoke    before    tiu>    Dec.    11 
meeting  of  the  Buffalo  (N.  Y.)  Section 
of  the  National  Electric  Light 
tion  on  "The  Greal   Engineering  Prob 
loms  of  tin>  Panama  Canal." 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
aaeodationi  ii  regularly  printed  In 

the  first  issue  of  etch  month  on  the 

next-to-lait  text  page. 


Indianapolis-Lafayette  Section,    \.  I 

I'  1  J.  W.  Stickney  was  the  speaker 
at  the  Dec.  17  meeting  of  the  Indiana- 
polis-Lafayette Section  of  the  American 
Institute  of  Electrical  Engineers.    The 

speaker's  topic  was  the  "Past  and  Fu- 
ture of  the  Telephone." 

Western  Society  of  Engineers. — 
Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company  of  Chi- 
cago, will  deliver  the  principal  address 
before  the  Western  Society  of  Engi- 
neers at  its  annual  dinner,  to  be  held 
at  the  Hotel  Sherman,  Chicago,  on 
Jan.  12. 

Meeting  of  Minnesota  Contractors  in 
January.— T.  W.  Findley  of  the  Findley 
Electric  Company,  Inc.,  Minneapolis, 
Minn.,  president  of  the  Minnesota 
Branch  of  the  National  Electrical  Con- 
tractors' Association,  has  announced 
that  the  contractors  of  the  State  will 
meet  at  St.  Paul,  Minn.,  Jan.  20. 

Technical  Publicity  Association. — A 
meeting  of  the  Technical  Publicity  As- 
sociation was  held  at  the  Advertising 
Club,  New  York  City,  on  Dec.  16.  The 
subjects  discussed  at  this  meeting  were 
"Why  an  Advertising  Department?" 
and  "Broadening  Its  Functions  as  a 
Specialized  Technical  Unit,"  the  speak- 
ers being  G.  M.  Rasford,  of  J.  T.  Ryer- 
son  &  Company,  and  D.  R.  Wall,  of  the 
Splitdorf  Electrical  Company. 

Yale  Engineering  Association. — At 
the  annual  meeting  of  the  Yale  Engi- 
neering Association  held  at  the  Yale 
Club,  New  York  City,  on  Dec.  29,  the 
members  had  the  opportunity  of  listen- 
ing by  long-distance  telephone  to 
prominent  alumni  speaking  from  San 
Francisco  and  Chicago.  Edwin  M. 
Herr,  president  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
was  elected  president  of  the  associa- 
tion, and  Richard  Dana,  secretary- 
treasurer. 

New    York    Jovian    League. — A.    D. 

Page,  manager  of  lamp  sales  of  the 
Edison  Lamp  Works  of  the  General 
Electric  Company,  spoke  at  the  Jan.  5 
meeting  of  the  New  York  Jovian 
League  on  the  watchword  of  the  organ- 
ization— "Co-operation."  It  was  an- 
nounced that  J.  J.  Carty,  president  of 
the  American  Institute  of  Electrical 
Engineers,  would  speak  at  the  next 
meeting  on  Jan.  19,  and  Edward  J. 
Cantell,  chief  statistician  of  the  city  of 
Philadelphia,  on  Feb.  16. 

A.  I.  E.  E.  Meeting  in  New  York. — 

The  317th  meeting  of  the  American 
Institute  of  Electrical  Engineers  will 
be  held  in  the  Engineering  Societies 
Building,  New  York  City,  on  Jan.  14, 
1916.  Dr.  Charles  P.  Steinmetz  will  be 
the  speaker  of  the  evening  and  will 
present   a    paper   entitled    "Outline    of 


Theory  of  Impulse  Currents,"  in  which 
he  shows  that  from  the  integral  of 
the  general  differential  equation  of  the 
electric  circuit  all  types  of  electric 
currents  are  derived  as  special  cases 
corresponding  to  particular  values  of 
the  integration  constants.  Dr.  Stein- 
metz will  supplement  the  printed  paper 
by  an  explanation  of  the  general  sub- 
ject as  full  as  the  time  will  permit. 

Midwinter  Convention  of  A.  I.  E.  E. 
— The  fourth  midwinter  convention  of 
the  American  Institute  of  Electrical 
Engineers  will  be  held  in  the  Engineer- 
ing Societies  Building,  New  York,  Feb. 
8  and  9.  The  Institute  convention  will 
be  followed  by  a  convention  of  the 
Illuminating  Engineering  Society,  in 
the  same  building,  on  Feb.  10  and  11, 
1916.  These  dates  were  decided  upon 
by  co-operation  of  the  two  societies 
for  the  convenience  of  members  of 
either  society  who  desire  to  attend  the 
technical  sessions  and  other  events  of 
both  conventions,  and  cordial  invita- 
tions have  been  exchanged  by  the  socie- 
ties. 

Washington  Society  of  Engineers. — 
At  the  annual  meeting  of  the  Wash- 
ington (D.  C.)  Society  of  Engineers, 
held  on  Dec.  15  at  the  Cosmos  Club, 
T.  H.  Cowling  of  the  United  States 
Reclamation  Service  gave  a  lecture  on 
the  Yosemite  Valley  and  the  Grand 
Canyon  of  Colorado.  At  the  business 
session  the  following  officers  were 
elected:  John  C.  Hoyt,  hydraulic  en- 
gineer for  the  United  States  Geodetic 
Survey,  president;  A.  L.  Baldwin  of 
the  Coast  and  Geodetic  Survey,  vice- 
president;  F.  W.  Albert  of  the  District 
Water  Department,  secretary;  C.  B. 
Mirick  of  the  National  Electric  Com- 
pany, treasurer,  and  Elliott  Woods, 
Maurice  Hacker  and  T.  M.  Taliaferro, 
directors. 

Electrical  Credit  Men  of  Chicago 
Hold  Annual  Meeting. — At  the  twen- 
tieth annual  meeting  of  the  Electrical 
Credit  Association  of  Chicago  the  fol- 
lowing addresses  and  papers  were  pre- 
sented: "The  Chief's  Attitude  Toward 
the  Association,"  by  W.  W.  Low  of 
Chicago  and  W.  R.  Herstein  of  Mem- 
phis, Tenn.;  "The  Salesman's  Attitude 
Toward  the  Association,"  by  A.  G.  Mc- 
Givern  of  Chicago;  "Value  of  Associa- 
tion Service,"  by  G.  A.  Richard  of 
Watertown,  Wis.;  "Expansion  of  the 
Service,"  by  W.  P.  Johnson;  "House 
and  Departmental  Conferences,"  by 
C.  H.  Minor  of  Chicago;  "What  Credit 
Data  Should  the  Salesman  Obtain?"  by 
A.  H.  Powell  of  Lincoln,  Neb.,  and  J.  L. 
Hall  of  Indianapolis;  "Membership 
Campaigns,"  by  V.  G.  Fullman  of  Phila- 
delphia, and  "Preparedness,"  by  W.  J. 
Calhoun,  ex-Minister  to  China.  Officers 
for  the  ensuing  year  were  elected  as 


follows:     Tie:  [dent,     Henry     Schwab, 

•Monarch      Electric     A      Wire     Company; 

vice  pre  [dent,  A.  0.  Keuhmsted,  Greg 
ory  Bled  i  Ic  I  lompany;  national  repre 
sentative,  P.  M.  Pelrce,  Manhattan 
Electrical  Supply  Company;  ecretary 
an.i   treasurer,   Frederic    P.    Vo  i 

Slstant   secretary   and    treasurer,    \\      S 

Vose  of  Vote  A  Vose;  members  of  the 

executive  committee,  II.  0.  Clare  of  the 
General  Electric  Company,  Thomas  I. 
Stacey  of  the  Electric  Appliance  Com- 
pany, and  S.  E.  Kennedy  of  the  Central 
Electric  Company. 

Portland  Section,  N.  E.  L.  A.— At  its 
regular  bi-weekly  luncheon,  held  in 
Portland,  Ore.,  Dec.  23,  the  Portland 
Section  of  the  N.  E.  L.  A.  and  A.  I.  E. 
E.  had  its  Christmas  celebration.  J.  E. 
Davidson  of  the  Pacific  Power  &  Light 
Company  acted  as  toastmaster,  and  A. 
C.  McMicken  of  the  Portland  Railway, 
Light  &  Power  Company  distributed  the 
gifts,  which  were  of  a  fun-making  na- 
ture. The  principal  speech  of  the  day 
was  by  W.  H.  Galvani,  engineer  in 
charge  of  property  and  taxation  of  the 
Pacific  Power  &  Light  Company.  The 
next  evening  meeting  of  the  Portland 
Section  will  be  on  Jan.  11,  at  which 
time  the  question  of  inductive  interfer- 
ence will  be  taken  up  by  representa- 
tives of  the  power  and  telephone  com- 
panies of  Portland. 

Missouri  Association  Appoints  Uni- 
form Rules  Committee. — The  executive 
committee  of  the  Missouri  Association 
of  Public  Utilities  has  authorized  the 
appointment  of  a  committee  which  is 
to  have  full  power  to  act  in  behalf  of 
the  association  before  the  Public  Serv- 
ice Commission  of  Missouri  when  the 
latter  body  shall  meet  to  consider  the 
adoption  of  uniform  rules  and  stand- 
ards of  service.  George  E.  Hayler, 
Jr.,  president  of  the  association,  has 
appointed  the  following  committee: 
J.  D.  Bowles,  Springfield  Gas  &  Elec- 
tric Company;  F.  C.  Pratt,  Empire  Dis- 
trict Electric  Company,  Joplin;  John 
Fay,  Union  Electric  Light  &  Power 
Company,  St.  Louis;  S.  E.  Bronson, 
Water,  Power  &  Light  Company, 
Ozark,  Mo.,  and  A.  N.  Richardson,  Kan- 
sas  City  Electric  Light  Company. 

Program  of  Ohio  Commercial  Men's 
January  Meeting.— The  following  pro- 
gram has  been  arranged  for  the  meet- 
ing of  the  new-business  co-operations 
committee  of  the  Ohio  Electric  Light 
Association  at  Akron,  Ohio,  on  Jan.  19: 
Address  of  welcome,  Charles  Currie, 
vice-president  and  general  manager  of 
the  Northern  Ohio  Traction  &  Light 
Company;  "The  Mazda  Lamp  in  Pho- 
tography," by  J.  R.  Colville  of  Cleve- 
land; "Electric  Furnaces,"  by  J.  C. 
Mathieu  of  Dayton,  and  general  dis- 
cussion of  the  following  questions:  "Is 
it  good  policy  to  sell  appliances  on  the 
installment  plan?"  "What  is  the  best 
plan  of  paying  central-station  sales- 
men?" "What  is  the  best  way  to  in- 
crease minimum-charge  customers?" 
and  "How  much  can  the  central  station 
afford  to  pay  for  old-house  business?" 
The  delegates  will  also  visit  the  plant 
of  the  Miller  Rubber  Company.  J.  E.  x 
North  of  Springfield  will  be  in  charge 
of  the  meeting. 
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News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

A    Big    Field    of    Opportunity    for    Reliable    Time 

Switches 

Two  large  Middle  Western  central-station  companies  are 
now  engaged  in  tests  which  will  either  prove  or  disprove  that 
it  is  economical  to  place  time  switches  in  the  substation 
circuits  of  large  power  customers.  These  companies  by 
metering  the  energy  losses  of  transformers  which  are  idle 
each  night  on  these  large  customers'  premises  will  deter- 
mine how  much  waste  is  actually  taking  place.  Some  en- 
gineers connected  with  the  experiments  claim  that  the 
nightly  operation  of  one  central-station  turbine  can  be  dis- 
continued if  transformer  losses  are  stopped  in  the  sub- 
stations- of  all  the  company's  large  day-power  customers. 
Others  think  it  will  lead  to  the  adoption  of  a  new  form  of 
power  contract  for  large  users  in  which  the  hours  between 
which  energy  is  to  be  available  will  be  specified.  The  most 
enthusiastic  commentators  on  the  experiments  are  the  time- 
switch  manufacturers,  who  say  they  are  now  making  appa- 
ratus sufficiently  reliable  for  this  service  and  who  see  possi- 
bilities of  a  broadened  market  for  their  products. 


One  Million  Dollars  for  Electric  Ranges  in  1916 

Through  interviews  with  electric  range  manufacturers  and 
through  information  coming  from  central-station  companies 
data  have  been  obtained  which  make  it  possible  to  prophesy 
what  will  be  the  extent  of  the  electric  range  business  in 
1916.  All  of  the  range  manufacturers  are  optimistic.  Some 
in  their  business  planning  for  the  coming  year  are  giving 
evidence  of  marked  enthusiasm.  Others  are  more  conserva- 
tive, and  it  is  on  the  estimates  of  this  more  conservative 
class  that  the  Electrical  World  bases  its  prophecy.  Think- 
ing conservatively,  therefore,  the  conclusion  is  reached  that, 
at  manufacturers'  prices,  at  least  $1,000,000  worth  of  ranges 
will  be  sold  in  1916. 

When  the  expense  of  handling  is  added  to  a  legitimate 
profit  for  dealers,  is  augmented  by  the  cost  of  necessary 
additional  wiring,  and  is  totaled  with  the  manufacturers' 
cost,  it  appears  that  consumers  this  year  will  pay  the  elec- 
trical industry  about  $1,750,000  for  electric  ranges  and  for 
their  necessary  equipment.  Such  a  sum  of  money  is  a  con- 
siderable amount  for  a  business  yet  in  its  infancy  to  bring 
to  its  parent  industry. 

Considering,  again  conservatively,  that  the  energy  for 
operating  these  ranges  costs  $3  a  month  a  range,  it  may  be 
easily  estimated  that  the  additional  revenue  accruing  to 
central-station  companies  from  the  ranges  placed  in  opera- 
tion in  1916  will  amount  to  $180,000  annually.  Viewing  the 
situation  from  this  angle,  it  seems  that  central  stations 
which  are  failing  to  promote  electric  cooking  energetically 
are  missing  a  golden  opportunity. 


The  Railway  &  Industrial  Engineering  Company,  Greens- 
burg,  Pa.,  has  moved  its  sales  office  in  Pittsburgh,  Pa.,  to 
the  People's  Bank  Building. 

H.  E.  Walker,  who  for  a  number  of  years  has  represented 
the  S.  K.  F.  Ball  Bearing  Company,  New  York,  as  railway 
representative,  has  resigned  from  that  organization.  Mr. 
Walker's  plans  for  the  future  have  not  been  announced. 

The  Electric  Controller  &  Manufacturing  Company  of 
Cleveland,  Ohio,  recognized  the  good  service  of  its  em- 
ployees by  the  distribution  of  an  amount  of  cash  among 
them  at  New  Year's  amounting  to  something  like  5  per  cent 
of  the  past  year's  earnings. 


The  Electric  Panelboard  Company,  Rochester,  N.  Y.,  was 
recently  formed  and  is  engaged  in  the  manufacture  of  panel- 
boards,  switchboards  and  cabinets.  J.  B.  Tucker  is  president 
and  treasurer,  W.  J.  Pierce  vice-president,  and  C.  T. 
McDonald  secretary. 

The  Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
has  appointed  G.  R.  Murphy  soliciting  agent,  with  offices 
in  the  Rialto  Building,  118  New  Montgomery  Street,  San 
Francisco,  Cal.,  in  charge  of  its  Pacific  Coast  territory,  to 
succeed  Pierson,  Roeding  &  Company,  who  have  been  the 
company's  sales  agents  on  the  Coast  since  1910. 

Increase  in  Price  of  Quicksilver.— The  wholesale  price  of 
quicksilver  has  been  advancing  rapidly  of  late.  On  Dec.  29 
there  was  an  advance  of  $10  per  flask  of  76.5  lb.,  making  the 
price  $140,  and  again  on  Dec.  30  a  further  increase  of  $10. 
The  average  price  of  quicksilver  in  1914  was  $48.31  per 
flask,  while  the  average  price  for  the  last  ten  years  has 
been  $43.71. 

The  Arthur  Jones  Electric  Company,  which  recently  moved 
from  223  South  Clinton  Street  to  55  East  Twenty-eighth 
Street,  Chicago,  111.,  as  already  noted  in  the  Electrical 
World  of  Dec.  11,  1915,  is  dealing  in  both  new  and  second- 
hand electrical  machinery  and  is  also  maintaining  a  repair 
department.  On  Dec.  1  the  company  organized  a  new 
department  for  electrical  equipment  for  both  gasoline  cars 
and  electric  vehicles.  A  storage-battery  station  is  main- 
tained in  connection  with  this  department. 

Big  Year  for  General  Electric  Company. — It  is  reported 
that  the  business  of  the  General  Electric  Company,  Schenec- 
tady, N.  Y.,  for  1915  is  close  to  $100,000,000  (exclusive  of 
war  orders),  which  is  the  largest  total  for  the  company  out- 
side of  1913,  when  orders  were  received  for  $111,819,142, 
and  1912,  when  orders  were  received  for  $102,934,788  worth 
of  goods.  Judging  from  present  indications,  the  business 
in  1916  will  be  far  in  excess  of  that  of  any  previous  year. 
The  demand  for  electrical  machinery  in  the  past  few  weeks 
from  various  public-service  concerns  and  industrial  com- 
panies, it  is  stated,  has  been  considerable. 

Cutler-Hammer  Employees  Have  Christmas  Party.— 
Twenty-five  hundred  people,  representing  1400  employees  of 
the  Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.,  and  their  families,  were  entertained  at  a  Christmas 
party  on  Dec.  22  by  an  entertainment  committee  consisting 
entirely  of  employees  of  the  company.  An  entertainment 
given  early  in  November  was  so  successful  financially  as  to 
make  it  possible  for  the  committee  to  provide  the  Christmas 
party  at  no  cost  to  employees  and  their  families.  Music 
for  dancing  was  provided  by  an  orchestra  composed  entirely 
of  Cutler-Hammer  employees.  Six  hundred  pounds  of  candy 
and  many  small  gifts  were  distributed  to  a  thousand  children 
present. 

Youngstown  Sheet  &  Tube  Company  Announces  5  Per 
Cent  Profit-Sharing  Distribution- — The  Youngstown  (Ohio) 
Sheet  &  Tube  Company  has  just  announced  that  a  profit- 
sharing  distribution  will  be  made  in  the  near  future  on 
5  per  cent  of  the  earnings  for  1915  of  employees  eligible 
under  the  company's  profit-sharing  plan.  The  amount  dis- 
tributed will  be  approximately  $350,000,  and  about  9000 
men  will  be  affected.  This  profit-sharing  plan  has  been  in 
operation  since  1909,  and  in  1910  the  first  distribution  of 
5  per  cent  was  paid.  In  1913  the  distribution  was  5  per  cent 
and  in  1914  3  per  cent.  The  payment  authorized  for  1915 
will  be  made  as  soon  as  the  clerical  work  can  be  completed, 
which  will  probably  be  the  second  pay  period  in  March.  It 
will  be  of  special  interest  this  year,  since  the  company  has 
already  appropriated  about  $8,000,000  for  extensions  made 
in  the  past  year,  some  of  which  are  now  approaching  com- 
pletion.     Included    in   the   additions   are    new   bar   mills,   a 
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coke-oven  bat  04  (Coppers  ovens,  an  additional  blast 

furnace,  office  building,  emergency   hospitals,   laborato 
building,  additional  open  hearth  furnaces,  and  other  mill 
tensions   which   will    increase   the  annual   output    of     tee! 
about    300,000 

Interest  in  Electric  <  ooking  Apparatus  Growinf  in  Pacific 
Coast  Territory.  According  to  11.  D.  Munger,  salesman  for 
the  Hughes  Electric  Heating  Company  <>f  Chicago,  who  has 

spent    (he    last    two    months    in    various    parts    of    the    Pacific 

t  territory,  a  rapidly  increasing  interest  among  com- 
panies in  this  section  is  being  evinced  in  electric  cooking  and 
baking  as  an  outlet  for  the  sale  of  central-station  energy. 
Many  of  the  companies,  he  reports,  arc  organizing  aggres- 
sive sah's  campaigns  for  the  coming  season.  An  order  which 
includes  some  Hughes  equipment  has  recently  been  placed 
t>y  the  Hoard  of  Education  of  Salt  Lake  City  with  the 
Utah  Power  &  Light  Company  for  use  in  the  domestic- 
science  departments  of  three  of  the  city's  graded  public 
schools.  The  cooking  equipment  of  these  departments  will 
be  exclusively  electric  and  will  consist  of  twenty-four  Hughes 
No.  10  hot-plates  provided  with  three-heat  control  and  1100- 
watt  heating  units  and  two  No.  74  General  Electric  ovens 
for  each  school.  The  order  also  includes  a  special  10-gal. 
soup  boiler,  the  walls  of  which  are  insulated  and  which  is 
heated  by  a  4.5-kw.  immersion  heater.  The  kettle,  will  be 
utilized  in  preparing  soup  for  the  pupils'  luncheons.  If  the 
kettle  proves  successful,  it  is  expected  that  more  will  be 
used. 

Electrochemical  Expansion  at  Niagara  Falls. — Prosperity 
in  the  field  of  electricity  is  evidenced  by  building  permits 
granted  for  additions,  alterations  and  other  improvements 
to  the  electrical  and  allied  companies  in  Niagara  Falls,  N.  Y. 
The  Castner  Electrolytic  Chemical  Company  recently  pur- 
chased a  structure  as  an  addition  to  its  plant  on  the  upper 
river  and  is  contemplating  the  erection  of  another  big  addi- 
tion. The  E.  I.  du  Pont  de  Nemours  Company,  which 
recently  came  to  the  Cataract  City,  contracted  for  ten  build- 
ings at  a  cost  of  $150,000,  then  added  another  costing 
$25,000,  and  is  now  receiving  estimates  on  four  other  struc- 
ures.  The  company  will  begin  operations  within  the  next 
ten  days,  employing  upward  of  200  men.  The  plant  of  the 
Hooker  Electro-Chemical  Company,  which  will  supply  a 
by-product  to  the  du  Pont  company,  has  awarded  contracts 
for  a  large  addition  to  its  plant  to  cost  upward  of  $150,000. 
The  Aluminum  Company  of  America  plans  a  large  addition 
to  its  No.  3  plant,  and  the  Carborundum,  the  Norton,  the 
Acheson  Graphite,  the  Star  Electric,  the  Oldbury  Chemical, 
the  Niagara  Bleaching  Gas,  the  Niagara  Electro-Chemical 
and  other  companies  in  the  upper  electrical  district  are 
making  additions  and  extensions  costing  from  $20,000 
upward. 

Increasing  Demand  for  Fault-Locating  Apparatus. — 
Following  the  publication  of  articles  in  the  Electrical 
World  on  Sept.  11  and  18,  1915,  describing  the  Vahey  fault- 
locating  apparatus  for  electrical  distribution  systems,  the 
Lundin  Electric  &  Machine  Company,  Boston,  Mass.,  re- 
ports a  steadily  increasing  demand  for  this  equipment.  Be- 
ginning with  a  few  installations  in  Massachusetts,  the  ap- 
paratus has  now  been  adopted  by  central  stations  in  more 
distant  parts  of  New  England  and  in  the  Middle  West,  and 
inquiries  are  being  received  from  other  quarters.  One  re- 
cent inquiry  presumably  due  to  the  Electrical  World 
articles  came  from  the  Canary  Islands.  About  two  dozen 
sets  have  now  been  sold.  A  notable  installation  was  re- 
cently made  by  the  Connecticut  River  Transmission  Com- 
pany, the  largest  transmission  system  in  New  England, 
after  a  six  weeks'  test  which  proved  the  usefulness  of  the 
equipment  in  certain  classes  of  trouble  hunting  on  66,000- 
volt  lines.  The  Worcester  (Mass.)  Electric  Light  Com- 
pany and  other  central  stations  are  also  recent  customers. 
The  Lundin  company  is  about  to  published  a  condensed 
illustrated  manual  of  operation  which  will  make  the  use  of 
the  equipment  still  easier  for  the  lineman  without  special 
technical  training.  J.  F.  Beedle  of  the  company  told  a  rep- 
resentative of  the  Electrical  World  last  week  that  the 
outlook  for  1916  in  the  marketing  of  this  apparatus  is  most 
encouraging. 

Expansion  of  Robertson-Cataract  Electric  Company. — The 
sixth  annual  so-called  "ginger  dinner"  of  the  Robertson- 
Cataract  Electric  Company,  electric  jobber  of  Buffalo,  N.  Y., 


held  at.  the  Ellicott  Club,  proved  i"  be  the  most  successful 

in    lb.'    Company's    career.     Incidentally    it    was    the    birthday 

of  .1.  I).  Robertson,  president  of  the  company,  and  tie  was 

surprised  by  a  present  of  an  imposing  birthday  cake.  Will- 
iam E.  Robertson,  general  manager  of  the  company,  mads 
the  presentation  speech,     lie  also  presided  at.  the  banquet 

and  acted   as   t  oast  mast  it.      Kvei  yonc  connected  with  the  or 

ganization  was  present,  from  the  general  manager  down  to 

I  be  newest  ollice  boy.  lie  pile  the  lire  which  completely 
de  itroyed  the  company's  offices,  warehouse,  storerooms,  etc., 
on  the  night  of  Aug.  Lib  last,  the  company  had  a  very  suc- 
cessful year.  It  was  perhaps  the  best  evidence  of  its  pros- 
perity that  the  Bpeakers  could  laugh  at  the  expensive  blaze, 
which  forced  the  company  to  change  its  offices  three  times 
within  as  many  days.  Now  the  company  is  building  a 
duplicate  to  the  four-story  building  it  has  used  as  a  factory 
and  warehouse  at  South  Elmwood  Avenue  and  Mohawk 
Street.  General  Manager  Robertson  announced  that  the 
company  would  move  into  the  new  structure  May  1.  It  is  at 
present  established  in  the  Curtis  Building,  at  Franklin  and 
West  Huron  Streets,  occupying  the  entire  ground  floor  and 
part  of  the  upper  floors  as  executive  offices  and  shipping 
rooms.  Among  those  who  made  informal  remarks  at  the 
dinner  were  D.  F.  Potter,  manager  of  the  apparatus  depart- 
ment; F.  R.  Morris,  sales  manager;  W.  M.  Mashinter,  factory 
manager;  K.  M.  Palmer,  credit  manager,  and  B.  W.  Clark, 
advertising  manager. 

Small  Single-Phase  Motor  Meeting  with  Favor. — Accord- 
ing to  R.  J.  Russell,  secretary  of  the  Century  Electric  Com- 
pany, St.  Louis,  Mo.,  the  demand  on  the  part  of  central- 
station  operators  in  the  past  few  years  for  a  single-phase 
motor  which  would  require  less  starting  current  than  the 
split-phase  motor,  and  thus  make  it  possible  to  maintain 
good  voltage  regulation  on  secondary  circuits  without  the 
installation  of  an  abnormal  amount  of  copper,  prompted  the 
Century  company  to  begin  some  years  ago  to  develop  smaller 
sizes  of  repulsion-induction  motors  than  it  had  been  manu- 
facturing. The  beginning  of  1915  witnessed  the  first  real 
introduction  of  these  motors  to  the  market  and  the  com- 
mencement of  their  application  in  fair  quantities  to  various 
classes  of  machinery,  with  the  result  that  the  motor  is  now 
being  used  in  sizes  with  ratings  of  1/6  hp.,  1/8  hp.  and 
1/10  hp.  as  regular  equipment  by  a  large  number  of  manu- 
facturers of  machines  which  are  started  frequently,  among 
these  being  carbonators,  beer  pumps,  coffee  mills,  house 
pumps,  small  air  compressors,  bread-wrapping  machinery, 
etc.  These  small  motors  are  advantageous,  Mr.  Russell 
states,  because  of  the  fact  that  the  starting  torque  is  more 
than  three  times  full-load  torque  and  starting  current  less 
than  three  times  full-load  current,  making  it  possible  to 
start  so  quickly  that  most  of  the  machines  driven  by  the 
motors  require  a  fuse  of  the  same  size  only  as  that  needed 
to. protect  the  motor  while  operating  with  full  load.  Use  is 
made  of  a  radial  type  of  commutator  brushes  bearing  on 
the  commutator  only  during  the  period  of  starting.  When 
the  motor  is  accelerated  to  a  speed  closely  approaching  the 
full-load  speed  of  the  motor  the  governor  acts,  taking  the 
tension  off  the  brushes  and  short-circuiting  the  commutator. 


NEW  YORK  METAL  MARKET  PRICES 

, Dec.  28 v     , Jan.  4 v 

Selling  Prices         Selling  Prices 
Bid  Asked  Bid  Asked 

Copper  £       s      d  £       s      d 

London,  standard  spot 85      15      0  87      12      6 

Prime  Lake    21.75       to  22.00t        23.00  to  23. 50t 

Electrolytic     21.75       to  22.00f        23.00  to  23.50t 

Casting    20.87y2  to  21.12i/2t   22.00  to  22.50f 

Copper    wire    base 22.75       to  23.25f        24.00  to  24. 50t 

Lead  5  40  5  75 

Nickel    .....................    45.00      to  50.00  45.00  to  50.00 

Sheet  zinc,  f.o.b.  smelter 22.00t  23.00t 

Spelter   17.42%  to  17.67%      17.30  to  17.50 

Tin,    Straits    39.12y2  45.00f 

Aluminum,  98  to  99  per  cent..    53.00      to  55.00  53.00  to  55.00 

OLD  METALS 

Heavy  copper  and  wire 17.00  to  17.50t  17.50  to.18.00t 

Brass,  heavy    11.50  to  12.00f  12.00  to  12. 25t 

Brass,   light    9.25  to    9.75f          9.50  to    9.87y2t 

Lead,  heavy 4.75  to    4.87y2f      4.75  to    4.87%t 

Zinc,   scrap   12.50  to  13.00f  12.50  to  13.001 

COPPER  EXPORTS 
Total  tons  to  Jan.  4 

f  Nominal. 
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Corporate  and  Financial 

Consolidated  Gas,  Electric  Light  &  Power  Company,  Bal- 
timore, Md. — The  company  has  arranged  to  issue  quarterly 
statements  of  earnings,  and  the  first  report  of  this  kind  will 
be  issued  early  in  January,  showing  the  revenues  of  the  cor- 
poration for  the  last  quarter  of  1915.  Heretofore  the  com- 
pany has  only  issued  annual  reports  covering  operations  for 
the  fiscal  year 

Middletown  (Ohio)  Gas  &  Electric  Company. — The  Public 
Utilities  Commission  of  Ohio  has  authorized  the  company  to 
issue  $143,700  of  6  per  cent  preferred  stock  at  not  less 
than  85.  The  proceeds  from  the  sale  of  the  stock  are  to  be 
used  to  reimburse  the  company's  treasury  for  expenditures 
made  for  extensions,  to  provide  funds  for  new  construction, 
and  to  discharge  certain  bonded  indebtedness. 

Newton  (N.  J.)  Gas  &  Electric  Company. — The  Board  of 
Public  Utility  Commissioners  of  New  Jersey  has  refused 
the  application  of  the  company  for  permission  to  increase 
its  rates  and  recommends  the  sale  of  the  property  of  the 
company,  which  has  been  in  the  hands  of  William  L.  Kep- 
linger,  receiver,  since  August,  1911,  through  chancery 
proceedings. 

Northern  States  Power  Company,  Chicago,  111. — The  board 
of  directors  has  been  increased  from  nine  to  fourteen  mem- 
bers and  the  following  new  members  have  been  elected:  S. 
W.  Childs  of  William  P.  Bonbright  &  Company;  W.  H. 
Clarke,  manager  bond  department  H.  M.  Byllesby  &  Com- 
pany; George  H.  Harries,  president  Louisville  Gas  &  Electric 
Company  and  president  Omaha  Electric  Light  &  Power 
Company;  R.  F.  Pack,  general  manager  Minneapolis  Gen- 
eral Electric  Company;  J.  H.  Roemer,  counselor  H.  M.  Byl- 
lesby &  Company;  W.  R.  Thompson,  H.  M.  Byllesby  &  Com- 
pany. The  board  is  now  composed  of  these  seven  men  and 
H.  M.  Byllesby,  A.  S.  Huey,  Otto  E.  Osthoff,  J.  J.  O'Brien,  R. 
J.  Graf,  R.  G.  Hunt,  all  of  H.  M.  Byllesby  &  Company,  and 
F  W.  Stehr  of  William  P.  Bonbright  &  Company. 

Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J. — 
It  has  been  voted  to  increase  the  dividend  on  the  corpora- 
tion's stock  from  6  to  7  per  cent.  A  dividend  for  the  quarter 
ended  Dec.  31,  of  1.75  per  cent,  has  been  declared. 

Rocky  Mountain  Hydro-Electric  Company,  Lyons,  Col. — 
It  has  been  announced  that  work  will  start  in  the  spring  on 
a  large  hydroelectric  development  on  the  north  fork  of  the 
St.  Vrain  River  between  Billings  and  Cabin  Creek.  Capital 
to  finance  the  development,  which  it  is  estimated  will  cost  in 
excess  of  $1,000,000,  has,  it  is  stated,  been  secured.  Lines 
will  be  built  to  Denver,  and  from  there  the  energy  will  be 
distributed  to  the  surrounding  territory. 

Southwestern  Power  &  Light  Company,  New  York,  N.  Y. 

— This  company,  a  subsidiary  of  the  American  Power 
&  Light  Company,  has  issued  a  sixty-eight-page  re- 
port giving  detailed  financial  and  physical  data  per- 
taining to  the  company  and  its  operating  subsidiaries 
and  many  photographs  of  cities  and  industries 
served  and  of  properties  owned.  The  company,  which 
through  its  subsidiaries  serves  eighty-three  commu- 
nities in  Texas  and  two  in  Mexico,  has  had  a  large  growth 
since  its  organization  on  July  30,  1912.  The  properties  then 
controlled  had  annual  gross  earnings  of  $580,867,  as  com- 
pared with  $3,241,961  for  the  twelve  months  ended  Oct.  31, 
1915.  The  number  of  communities  served  was  seven,  with  a 
combined  population  of  84,000,  as  compared  with  eighty-five 
communities  now  served,  with  a  combined  population  of  ap- 
proximately 500,000.  The  total  number  of  customers  served 
in  1912  was  11,739,  as  compared  with  a  total  of  66,495  served 
on  Oct.  31,  1915.  When  the  company  was  organized  there 
was  not  a  mile  of  high-voltage  transmission  line  in  Texas  ex- 
cept that  used  by  the  interurban  railway  companies.  Since 
its  organization  the  operating  subsidiaries  have  built  700 
miles  of  high-voltage  transmission  lines,  a  large  part  of 
which  is  of  steel-tower,  double-circuit  construction.  A 
statement  of  earnings  of  the  company  for  the  twelve  months 
ended  Oct.  31,  1915,  shows  a  balance  of  $766,390  applicable 
to  the  payment  of  interest  on  the  first  lien  5  per  cent  bonds. 
Interest  on  these  bonds  amounted  to  $93,796.  Miscellaneous 
interest  amounted  to  $55,130,  leaving  a  balance  of  $617,464 
applicable  to  the  payment  of  dividends  on  the  preferred 
stock.  These  dividend  payments  called  for  $115,019,  leaving 
a  balance  after  their  payment  of  $502,445. 


Standard  Gas  &  Electric  Company,  Chicago,  111. — A  block 
of  $500,000  6  per  cent  gold  notes  is  being  offered  at  91  and 
interest  to  net  6.75  per  cent.  These  notes  are  part  of  the 
loan  which  was  recently  offered  for  subscription  by  the 
Standard  Company. 

Western  Canada  Power  Company,  Ltd.,  Vancouver,  B.  C. 
— The  company  in  December,  1914,  obtained  the  consent  of 
the  holders  of  its  first  mortgage  bonds  to  the  issue  of 
$1,000,000  of  additional  first  mortgage  bonds,  increasing  the 
existing  authorized  issue  from  $5,000,000  to  $6,000,000. 
Negotiations  were  in  progress  for  the  sale  in  Great  Britain 
of  a  considerable  block  of  these  additional  first  mortgage 
bonds,  when  the  company  learned  that  these  bonds  could  be 
issued  in  Great  Britain  only  with  the  express  consent  of  the 
treasury  board.  A  formal  application  was  made  to  the 
treasury  board  for  permission  to  sell  a  part  of  this  new  issue 
in  Great  Britain,  but  permission  was  refused.  The  company 
had  previously  ceased  all  work  of  construction,  and  since 
that  time  it  has  largely  devoted  its  net  earnings  to  meet 
pressing  capital  expenditures  which  had  previously  been 
incurred.  Under  these  circumstances  the  company  was  un- 
able to  raise  money  to  pay  the  half-yearly  interest  on  the 
first  mortgage  bonds  which  became  due  and  payable  on 
Jan.  1,  1916.  For  some  time  negotiations  have  been  pending 
with  a  committee  representing  the  holders  of  the  three-year 
notes,  due  on  March  1,  1916,  which  are  secured  by  a  pledge 
of  the  second  or  refunding  mortgage  bonds  of  the  company, 
and  this  committee  has  tentatively  agreed  to  convert  these 
notes  at  par  and  accrued  interest  into  7  per  cent  preference 
shares  of  the  company,  provided,  among  other  things,  that 
the  holders  of  the  first  mortgage  bonds  will  agree  to  convert 
the  next  two  years'  interest  coupons  at  par  into  preference 
shares  of  the  same  issue.  This  agreement  will  also  involve 
the  raising  of  approximately  $350,000  in  cash  within  a 
period  of  two  years  for  the  purpose  of  completing  the  con- 
struction of  the  third  generating  unit  and  providing  for 
other  necessary  expenditures  within  said  period  of  two 
years;  and  to  this  sum  the  holders  of  the  ordinary  shares  of 
the  company  will  be  asked  to  contribute  by  subscriptions  to 
preferred  snares  of  the  company  at  par,  payable  in  install- 
ments within  two  years.  In  case  the  proposed  financial 
arrangement  can  be  carried  out,  the  capitalization  of  the 
company  would  stand  as  follows:  First  mortgage  bonds, 
$5,000,000;  7  per  cent  preference  shares  (approximately), 
$2,850,000;  ordinary  shares,  $5,000,000.  With  the  expected 
improvement  of  industrial  conditions  in  British  Columbia  at 
the  close  of  the  war,  the  company  believes  it  should  be  in  a 
position  to  earn  its  fixed  charges  and  a  dividend  upon  its 
preference  shares.  As  soon  as  possible  the  holders  of  each 
class  of  the  company's  securities  will  be  called  together  to 
approve  of  the  tentative  arrangements  that  are  now  being 
made. 

Western  Electric  Company  of  Illinois. — This  company  has 
reduced  its  capital  stock  from  $25,000,000  to  $70,000,  and 
removed  its  official  residence  from  Chicago  to  New  York,  as 
noted  in  these  columns  on  Nov.  27.  In  commenting  upon 
the  change,  Judge  C.  S.  Cutting,  counsel  for  the  company, 
said  that  the  laws  of  Illinois  were  too  stringent  to  permit 
successful  operation  of  corporations  like  the  Western  Elec- 
tric Company. 

West  Kootenay  Power  &  Light  Company,  Ltd.,  Rossland, 
B.  C,  Canada. — The  annual  report  of  the  company  for  the 
year  ended  Aug.  31,  1915,  shows  a  net  decrease  in  revenue 
of  $24,009.58,  which  was  due  to  the  shutting  down  of  the 
copper  mines  served  by  the  company  on  account  of  the 
demoralized  condition  of  the  copper  market.  These  mines, 
however,  with  one  exception,  now  are  taking  their  full  load 
again.  The  earnings  of  the  company  for  the  year  ended 
Aug.  31,  1915,  were  as  follows: 

Gross  revenue $388,193 

Operating  expenses,  maintenance  and  repairs 106,296 

Net  revenue $281,897 

Bond  interest,  sinking  fund  and  premium 122,992 

Balance $158,905 

Dividends    128,000 

Balance     $30,905 

Adjustments     1,327 

Surplus      $29,578 

Surplus  brought  forward    307,062 

Total    surplus    $331,640 


E  L  ECT  R  I  ('  A  I.     \\  o  R  L  D 


Vfii..  67,  No.  2 


New  Utility  and  Industrial  Companies 

rii.  Dacoma  Light  A  Power  Com  pan  j  of  Dacoma,  Okla., 
has  bean  Incorporated  with  a  capital  stock  of  $8,000  by  Levi 
0,   LaDou,  G.   B.  Selfridge  and  others. 

ill.  i  ii ki ii  Light  x  Power  Companj  of  lugu  ta,  Me., 
ha    bean  chartered  with  a  capital  stuck  of  (50,000  by  Erne  I 

I       Mel  t-an,    Frank    E.    Southard   and   others. 

The  Marshall  Electric  Lighl  A  Power  Companj  of  Mar 

shall.  Wis.,  has  been  incorporated  wth  a  capital  stock  id' 

$10,000    by    K.    .1.    BU8S,   J.    I>.    .Meyers   and    otli. 

The  Chafee  Electric  Corporation  of  Chafee,  N.  5 .,  baa 
been  organized  with  a  capital  stock  of  $6,000  by  A.  .1.  O'Dell, 

K.   B.   Fisher,  J.  G.  Allen.  R.  S.  Allen  and  ('.  W.  Ilillinan. 

The   Melton    Electric  Company   of   Henderson,   Ky.,  has 

been    incorporated   with   a   capital   stock   of  $2,000.     The    iii 
corporators  are  M.  ('.   Melton,   R,   A     I  >a\    and    E.   \\  .   Melton. 

The  Saline  Electric  Companj  of  Eldorado,  111.,  has  been 

incorporated  by  .1.  .1.  Frey,  Charles  A.  Ramsey,  Guy  C. 
Lane  and  Wiley  F.  Core.  The  company  is  capitalized  at 
00. 
The  Comstock  Electric  Company  of  High  Point,  N.  C, 
has  been  chartered  with  a  capital  stock  of  $20,000  to  deal 
in  electrical  appliances.  The  incorporators  are  C.  W. 
Comstock,  R.  L.  Comstock  and  H.  A.  Miller. 

The  At  wood- Lee  Company  of  Wasco,  Ore.,  has  been  in- 
corporated by  Walter  A.  May,  W.  H.  Lee  and  L.  D.  Robin- 
son. The  company  is  capitalized  at  $15,000  and  will  fur- 
nish  electricity   for   lamps   and   motors   in   Wasco. 

The  Uupo  Electric  Light  &  Rower  Company  of  Dupo, 
111.,  has  been  incorporated  with  a  capital  stock  of  $5,000 
to  supply  electricity  in  Dupo.  The  incorporators  are  J.  L. 
Burnett,  L.  J.  Dyroff  and  W.  A.  Schwartztrauber. 

The  Rotary  Electric  Sign  Company  of  Chicago,  111.,  has 
been  chartered  with  a  capital  stock  of  $10,000  to  manufac- 
ture and  deal  in  electric  signs  and  electrical  appliances. 
The  incorporators  are  P.  M.  Gunnell,  T.  Carlson  and  Harold 
J.  Finder. 

The  Kanthro  Chandelier  Company  of  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $2,500  by  Harry 
W.  Rosenbloom,  Samuel  Spitzer  and  Mary  Wolf.  The  com- 
pany intends  to  manufacture  and  deal  in  electrical  and  gas 
fixtures  and  appliances. 

The  Moore  Development  Company  of  Nashville,  Tenn., 
has  been  chartered  with  a  capital  stock  of  $10,000  by  J.  C. 
Collins,  J.  S.  Neely  and  others.  The  company  purposes 
to  construct  a  hydroelectric  plant  in  connection  with  cer- 
tain Tennessee  property. 

The  Oakland  Electric  Talking  Sign  Company  of  Chicago, 
111.,  has  been  incorporated  by  Thomas  Korwin,  F.  C.  Otis 
and  H.  B.  Houck.  The  company  is  capitalized  at  $70,000  and 
purposes  to  manufacture  and  deal  in  machinery  and  equip- 
ment for  advertising  purposes. 

The  Welsch  Manufacturing  Company  of  Indianapolis, 
Ind.,  has  been  incorporated  with  a  capital  stock  of  $50,000 
to  manufacture  electrical  appliances,  mechanical  and  other 
devices.  The  directors  are  John  H.  Welsh,  Joseph  L. 
Gasper   and   Lewis    S.   MacEnamey. 

The  Neseo  Corporation  of  New  York,  N.  Y.,  has  been 
incorporated  by  J.  P.  Nolan,  I.  and  R.  A.  Manes,  7  Man- 
hattan Avenue,  New  York.  The  company  is  capitalized  at 
$25,000  and  intends  to  manufacture  and  deal  in  electrical 
supplies,  packing  rubber  goods,  engineering  supplies,  etc. 

The  Sanborn-Pekin  Power  Company  of  Sanborn,  N.  Y., 
has  been  incorporated  by  Henry  B.  Treichler,  J.  B.  Hudson, 
W.  L.  Hudson,  Ralph  W.  Casselman  and  others.  The  com- 
pany is  capitalized  at  $10,000  and  purposes  to  supply  elec- 
tricity in  towns  and  villages  in  Niagara  County,  including 
Sanborn,  Wilson,  Cambria,  Wheatfield,  Pekin  and  Lewiston. 

The  Simplex  Magneto  Company  of  Milbrook,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $50,000  to  manufac- 
ture magnetos,  appliances,  etc.,  for  motors.  The  incorpo- 
rators are:  L.  L.  Lowy,  317  West  Ninety-third  Street; 
W.  J.  Goldsmith,  652  West  End  Avenue,  New  York  City, 
and  C.  Messerschmidt,  1411  Bedford  Avenue,  Brooklyn, 
N.  Y. 


Trade  Publications 

Signal-Lamp     Caps.      Harvey     llubbell,     Inc.,     Bridgeport, 

Conn.,  is  tending  out  an  Illustrated  folder  on  Hubbell 
"Signalil  i 

oil  Switch. — Thi'  Condil    Electrical   Manufacturing  Com 
pany,    Boston,    Mass.,    has    published    Bulletin    No.    101-A, 
which  describes  its  type  n>  oil  switch. 

Graphic   Meters. — Bulletin    No.  865,    published   by   the   Es- 

terline  Company,   Indianapolis,  Ind.,  contains  information  on 

type  (ill  graphic  ammeters  and  voltmeters. 

Motor-Driven     Ironer. — The    American     Ironing     Machine 

Company,  166  North  Michigan  Avenue,  Chicago,  111.,  hai 
prepared  a  booklet  on  Its  several  types  of  motor-driven 
ironing  machines. 

Motor-Operated  Doners. — Bergbom  &  Roberg,  218  North 
Jefferson  Street,  Chicago,  111.,  are  sending  out  an  illus- 
trated bulletin  on  their  class  A  and  class  B  "Roma"  motor- 
dn\  en   ironing  machines. 

Underground    Construction   Tools   and    Equipment. — T.   J. 

Cope,  3244  North  Fifteenth  Street,  Philadelphia,  Pa.,  has 
prepared  an  illustrated  bulletin  on  electrical  underground 
construction  tools  and  equipment. 

Oil  Engines. — The  Bessemer  Gas  Engine  Company,  Grove 
City,  Pa.,  has  issued  an  illustrated  catalog  which  describes 
and  illustrates  its  type  IV  single-cylinder  and  twin-cylinder 
two-stroke-cycle  heavy-construction  oil  engines. 

Electric-Railway  Motors. — The  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  is  sending 
out  Leaflets  No.  3765,  No.  3833  and  No.  3835,  on  its  No. 
807-V,  No.  306-V  and  No.  547-A  railway  motors. 

Heavy  Conveying  Equipment. — The  Robins  Conveying 
Belt  Company,  13  Park  Row,  New  York,  has  issued  a 
booklet  entitled  "January  1916  Reminder,"  which  contains 
information  on  belt  conveyors,  hoisting  machinery,  coal  and 
ore  bridges,  etc. 

Motors. — The  Lincoln  Electric  Company,  East  Thirty- 
eighth  Street  and  Kelley  Avenue,  Cleveland,  Ohio,  has  pre- 
pared catalogs  on  its  type  C  alternating-current  motors, 
motors  for  elevator  and  hoist  service,  and  alternating-cur- 
rent type  I  mill  motors. 

Electric  Air  Heaters. — Several  types  of  electrically  oper- 
ated air  heaters  which  are  designed  to  attain  a  temperature 
of  2000  deg.  Fahr.  are  described  in  a  folder  issued  by  the 
Majestic  Electric  Development  Company,  428  O'Farrell 
Street,  San  Francisco,  Cal. 

Electric-Railway  Renewal  Parts  and  Supplies. — Bulletin 
No.  44,001H,  which  is  a  price  list  of  renewal  parts  and 
supplies  for  car  equipment,  mine  locomotives  and  railway 
and  mine-line  material,  has  just  been  issued  by  the  General 
Electric  Company,  Schenectady,  N.  Y. 

Electric  Pumps. — The  Deming  Company,  Salem,  Ohio, 
has  prepared  a  large-sized  catalog  entitled  "Pumping  Ma- 
chinery," which  contains  information  on  a  number  of  differ- 
ent types  of  electrically  operated  pumps.  The  company  is 
also  sending  out  a  smaller  catalog  entitled  "Water  Supply 
Systems." 

Storage  Batteries  for  Electric  Vehicles. — The  first  edition 
of  Bulletin  No.  500,  on  storage  batteries  for  electric  com- 
mercial vehicles,  has  recently  been  prepared  by  the  Edison 
Storage  Battery  Company,  Orange,  N.  J.  The  bulletin  is 
illustrated  with  views  of  trucks  from  practically  all  of 
the  manufacturers  and  in  a  great  variety  of  services. 

New  Western  Electric  Year  Book. — The  second  edition  of 
the  Western  Electric  Company's  Year  Book,  known  as  the 
"Electrical  Supply  Year  Book  for  1916,"  has  just  been 
published.  The  current  book  continues  the  practice  of  a 
simple  series  of  list  prices  upon  which  a  basic  discount 
applies,  such  a  discount  indicating  to  the  holder  of  the 
catalog  his  approximate  price  for  all  the  articles  listed. 
The  1916  book  has  a  stiff  light-blue  artistically  designed 
cover  and  differs  from  the  1915  issue  only  in  that  its  listings 
are  more  complete  and  comprehensive,  the  number  of  pages 
being  1504  as  compared  with  1296  last  year.  One  of  the 
features  of  the  present  book  is  a  section  in  which  are  listed 
all  the  sales  helps  that  the  company  furnishes  its  agents 
gratuitously. 
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New  England 


PORTSMOUTH,  N.  H. — The  new  orna- 
mental street-lighting  system  to  be  installed 
by  the  Rockingham  County  Lt.  &  Pwr.  Co. 
will  consist  of  43  standards  (Cutter  No. 
21,119),  each  carrying  three  100-watt  type 
"C"  lamps,  maintained  by  underground 
wires.  The  cost  of  the  posts  is  estimated  at 
11,000  and  the  installation  of  system  at 
$4,000.     P.  A.  Belden  is  manager. 

LOWELL,  MASS. — The  City  Council  is 
considering  the  installation  of  a  power  plant 
for  the  proposed  municipal  school  group  in 
Kirk    Street. 

SOUTH  NORWALK,  CONN. — Extensions 
are  contemplated  to  the  municipal  electric 
plant  during  1916,  including  generating  ap- 
paratus (probably  both  alternating-current 
and  direct-current),  with  steam  or  fuel-oil 
engine  motive  power  and  some  distribution 
equipment ;  also  ornamental  street-lighting 
equipment.  Plans  have  not  yet  been  pre- 
pared. A.  E.  Winchester  is  general  superin- 
tendent. 

WATERBURY,  CONN.— Preparations  are 
being  made  by  the  Housatonic  Pwr.  Co., 
New  Haven,  for  the  installation  of  a  new 
10,000-kw.  generator  at  its  power  station  in 
the  West  End.  The  company  is  also  con- 
sidering the  advisability  of  installing  an 
oil-burning  system  at  the  plant,  instead  of 
using  soft  coal  for  fuel  purposes. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts. Notes  on  Work  Under  Way 


Middle  Atlantic 

ALEXANDRIA  BAY,  N.  Y. — The  Village 
Board  has  awarded  the  contract  for  street- 
lighting  to  the  Northern  New  York  Utilities, 
Inc.,  Watertown.  The  company  will  begin 
work  at  once  on  the  erection  of  a  transmis- 
sion line  from  Clayton  to  Alexandria  Bay. 

BUFFALO,  N.  Y.— The  Police  Commis- 
sioners have  awarded  the  contract  for  the 
installation  of  an  electric  flashlight  auto- 
matic police  signal  system  in  the  Third, 
Seventh  and  Eighth  precincts  to  the  Na- 
tional Police  Signal  Co.,  Buffalo,  at  $50,000. 

ELMIRA,  N.  Y. — Application  has  been 
made  to  the  Public  Service  Corporation  by 
the  Elmira  Wtr.,  Lt.  &  R.  R.  Co.  for  per- 
mission to  issue  $325,000  in  capital  stock 
and  $100,000  in  bonds,  the  proceeds  to  be 
used  to  purchase  the  stock  of  the  Elmira 
Transmission  Co.,  to  merge  that  company 
with  itself  and  to  acquire  the  property  and 
franchises  of  the  Elmira  &  Seneca  Lake 
Trac.   Co. 

ENDICOTT,  N.  Y.— The  Binghamton  Ry. 
Co.  will  soon  rebuild  its  local  station  and 
install  a  300-kw.,  three-phase,  2300-volt 
motor-generator  set  and  also  will  rebuild 
its  transmission  line  in  the  spring.  E.  L. 
Barnes,  Endicott,  is  manager  of  the  light 
department. 

FAIRPORT,  N.  Y.— The  Municipal  Com- 
missioners expect  to  install  a  water-soften- 
ing plant  for  boiler-feed  water  this  spring; 
also  a  72-in.  by  16-ft.  return  tubular  boiler 
for  150  lb.  pressure.  The  installation  of  a 
200-kva.  steam-driven  generating  unit  com- 
plete is  also  under  consideration.  C.  J. 
Sullivan  is  manager. 

MORRISTOWN,  N.  Y. — The  Gregory  El. 
Co.  is  preparing  to  erect  a  transmission  line 
from  Heuvelton  to  Morristown,  a  distance 
of  15  miles.  At  Heuvelton  the  company 
will  purchase  electricity  from  the  Northern 
Pwr.  Co.,  taken  from  the  transmission  line 
of  the  St.  Lawrence  River  Pwr.  Co.  It  is 
expected  to  have  the  line  completed  by  April 
15.     A.  W.  Gregory  is  owner. 


NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  William  Williams,  commissioner 
of  water  supply,  gas  and  electricity,  Room 
2351,  Municipal  Building,  New  York,  until 
Jan.  11,  as  follows:  (1)  For  furnishing 
automobiles  of  the  two-passenger  type  with 
a  Hare-board  body  in  rear  of  covered  seat ; 
(2)  for  furnishing  lV-j-ton  motor  trucks 
with  bodies  and  other  appurtenances,  com- 
plete: (3)  for  furnishing  5-ton  motor  truck 
with  body  and  appurtenances  complete. 
Blank  forms  of  bid,  proposal  and  contract 
including  specifications  can  be  obtained  at 
the  above  office. 

NIAGARA  FALLS,  N.  Y.— The  Hooker 
Electrochemical  Co.  of  Niagara  Falls  is 
planning  to  duplicate  its  plant  in  the  upper 
milling  district,  at  a  cost  of  about  $1,000,- 
000,  for  which  plans  have  already  been 
prepared. 

RENSSELAER,  N.  Y. — Arrangements  are 
being  made  by  the  Albany  Southern  R.  R. 
Co.  for  the  installation  of  a  new  lighting 
system  in  Rensselaer.  The  company  has 
submitted  a  proposal  to  the  city  offering  to 
improve  the  lighting  system  and  to  double 
the  present  number  of  lamps  at  a  cost  of 
about  $5,000  per  year  more  than  the  exist- 
ing contract.  James  E.  Hewes,  Rensselaer, 
is  general  manager. 

ROCHESTER,  N.  Y. — Plans  are  under 
way  by  the  Rochester  Ry.  &  Lt.  Co.  for  the 
installation  of  a  15,000-hp.  steam  turbine 
and  generator  in  Station  No.  3,  at  Brown's 
Race  and  Mill  Street.  Contracts,  it  is  un- 
derstood, have  been  placed  for  equipment. 

TROY,  N.  Y. — Bids  will  be  received  at  the 
office  of  the  supervising  architect,  Treasury 
Department,  Washington,  D.  C,  until  Feb.  1 
for  changes  in  plumbing,  conduit  and  wir- 
ing system  and  lighting  fixtures  in  the 
United  States  post  office,  court  house,  etc., 
in  Troy.     For  details  see  proposal  columns. 

ALTOONA,  PA. — Work  has  been  started 
on  the  construction  of  a  building  for  the 
power  and  heating  plant  for  the  new  Strand 
Theater,  now  being  erected  by  Silverman 
Brothers  at  Eleventh  Avenue  and  Fifteenth 
Street.  The  plant,  it  is  understood,  will 
furnish  light,  heat  and  power  to  the  build- 
ings on  the  entire  block. 

DUNLO,  PA. — Preparations  are  being 
made  by  the  Penn  Pub.  Ser.  Co.  for  re- 
modeling the  plant  of  the  Dunlo  Ht.,  Lt. 
&  Fwr.  Co.,  which  it  recently  acquired. 

MEDIA,  PA. — An  appropriation  has  been 
made  for  the  installation  of  an  additional 
engine  and  generator  in  the  municipal  elec- 
tric-light and  water-works  plant.  Twenty 
fixtures  for  type  C  lamp  with  compressors 
will  be  purchased  about  Jan.  20.  A  new 
sedimentation  basin  and  sterilization  plant 
is  now  being  installed.  P.  E.  Ahern  is  man- 
ager. 

PHILADELPHIA,  PA. — Bids  will  soon 
be  asked  for  the  construction  of  a  10-story 
brick,  stone,  cement  and  steel  building  for 
the  Pennsylvania  Taximeter  Co.  at  329  to 
355  Broad  Street,  Philadelphia.  Carl  P. 
Berger,   Philadelphia,  is  architect. 

POMPTON,  N.  J. — The  Pompton  Town- 
ship Committee  has  adopted  a  resolution 
granting  the  borough  of  Butler  a  franchise 
to   furnish   electricity  from   the   Butler  mu- 


nicipal plant  for  commercial  purposes  in 
the  Bloomingdale  section. 

CENTERVILLE,  MD. — The  electric  light 
commissioners  expect  to  install  a  175-hp. 
boiler  in  the  municipal  electric-light  plant 
some  time  this  year.  L.  B.  Shank  is  man- 
ager. 

KERMIT,  W.  VA. — The  contract  for  in- 
stalling an  electric  plant  for  the  Wolf 
Creek  Lumber  Co.  at  Kermit  has  been 
awarded  to  the  J.  A.  Castle  El.  Co.,  Hunt- 
ington. 

WHEELING,  W.  VA. — Plans  are  being 
prepared  for  the  construction  of  a  two- 
story  power  house,  100  ft.  by  100  ft.  (to 
cost  about  $80,000),  for  the  Block  Brothers 
Tobacco  Co.    G.  Frederick  is  chief  engineer. 

WASHINGTON,  D.  C. — The  contract  for 
building  the  central  power  station  for  gov- 
ernment buildings  in  "the  White  House  dis- 
trct,"  planned  for  several  years,  has  been 
awarded  by  the  Treasury  Department  to 
the  W.  G.  Cornell  Co.,  Washington,  D.  C., 
at  $1,397,484.  The  plant  will  be  erected  on 
Water  Street  at  the  foot  of  Fifteenth  Street, 
S.  W. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Brooklyn,  N.  Y.,  Schedule  9167 — 
60,000  ft.  portable  ship-lighting  cable; 
Schedule  9168 — 12,000  chemical  sounding 
tubes;  Schedule  9166 — six  electrically  oper- 
ated ice-cream  freezers.  Philadelphia,  Pa., 
Schedule  9163 — furnishing  and  erecting  a 
passenger  and  freight  elevator.  Norfolk, 
Va.,  Schedule  9172 — 6500  steel  boiler  tubes; 
Schedule  9181 — three  electric  food  grinders. 
Boston,  Mass.,  Schedule  9172 — 2000  lb.  sheet 
brass.  Portsmouth,  N.  H,  Schedule  9170 — 
2400  lb.  rod  copper.  Washington,  D.  C, 
Schedule  9164 — 9000  lb.  sheet  copper; 
Schedule  9169 — 185,000  lb.  hot-rolled  or 
forged  carbon  steel,  33,500  lb.  special  carbon 
steel;  Schedule  9165 — 13  12-in.  powder  con- 
veyor hoists.  Puget  Sound,  Schedule  9177 
— "miscellaneous  pumps,  accumulator  and 
accessories.  Applications  for  proposals 
should  designate  the  schedule  desired  by 
number. 


North  Central 

ALLEGAN,  MICH. — Arrangements,  it  is 
reported,  are  being  made  by  the  Consumers' 
Pwr.  Co.,  Jackson,  to  extend  its  transmis- 
sion line  from  Allegan  to  South  Haven,  via 
Fennville,  Pullman  and  Lee.  The  company 
has  purchased  10  acres  of  land  on  the  south 
side  of  the  city  on  which,  it  is  understood, 
a  new  dam  across  the  Kalamazoo  River 
will  be  built. 

CHARLEVOIX,  MICH.— The  city  of 
Charlevoix  is  contemplating  the  erection  of 
a  two-phase  transmission  line  1  mile  from 
the  municipal  plant,  for  an  auxiliary  plant. 
A.  J.  Hamilton  is  superintendent. 

DURAND,  MICH. — Improvements  are 
contemplated  to  the  municipal  electric-light 
and  water  plant,  including  the  installation 
of  a  350-hp.  engine  directly  connected  to  a 
250-kw.  generator.  D.  M.  Trumbull  is 
secretary. 

HUDSON,  MICH. — A  new  company,  to 
be  known  as  the  Southern  Michigan  Lt.  & 
Pwr.  Co.,  has  been  organized  to  take  over 
the  properties  of  the  Hudson  (Mich.)  El. 
Lt.  Co.  and  the  Morenci-Fayette  Lt.  &  Pwr. 
Co.,  Morenci.  The  new  company  will  ex- 
tend the  transmission  lines  to  furnish  elec- 
tricity   for    lamps,    heaters    and    motors    in 


Reconstruction  of  Dam  No.  3  of  the  Mammoth  Spring  (Ark.)  Electric  Light  &  Power  Company 


The  accompanying  illustrations  show  re- 
spectively the  condition  of  Dam  No.  3  of 
the  Mammoth  Spring  (Ark.)  Electric  Light 
&  Power  Company,  situated  3  miles  below 
Mammoth  Spring,  after  the  flood  of  Aug.  20, 
1915,  and  the  dam  in  process  of  reconstruc- 
tion. The  failure  of  the  core  wall  was  due 
to   the  water  washing  away  the  earth  em- 


bankment on  each  side  of  it.  The  river  rose 
to  a  height  of  11  in.  over  the  core  wall,  and 
the  embankment  on  the  down-stream  side 
was  completely  washed  out,  carrying  away 
all  of  the  124  ft.  of  core  wall.  The  plant 
building,  which  is  normally  5  ft.  above  the 
tailwater,  was  filled  to  a  depth  of  nearly  6 
ft.  The  core  wall  is  being  replaced  by  an 
Ambursen-type  spillway  which  will  have  a 
crest  elevation  4  ft.  higher  than  the  pres- 
ent spillway  and  2  ft.  lower  than  the  crest 
of  the  former  core  wall.  The  lower  part  of 
the  power  house  will  also  be  made  water- 
tight to  a  height  of  9  ft.  above  the  floor. 
This  plant  supplies  electricity  (transmitted 
at  33,000  volts)  to  the  cities  of  Mammoth 
Spring,  Ark.,  and  Thayer,  Koshkonong, 
Brandsville  and  Westplains,  Mo.  Emer- 
gency service  was  established  in  West- 
plains  five  days  after  the  storm.  A  100-kw. 
generator  was  sent  from  Mammoth  Spring 
and  driven  by  the  engine  which  was  dis- 
placed when  the  transmission  line  was  put 
into  operation.  Steam  was  supplied  by  a 
nearby  ice  factory.  Meanwhile  a  temporary 
water-power  plant  was  installed  at  Mammoth 
Spring  as  soon  as  the  150-kw.  generator 
was    brought    from    Dam    No.    3    and    dried 


out.  A  few  days  later  Thayer,  Koshkonong 
and  Brandsville  were  supplied.  An  order 
has  been  placed  with  the  Westinghouse  El. 
&  Mfg.  Co.  for  a  375-kw.  generator,  dupli- 
cating the  present  directly  connected  unit 
remaining  in  the  power  station.  A.  L. 
Dabney  of  Memphis,  Tenn.,  is  consulting 
engineer ;  E.  C.  Bellamy  is  general  manager 
of  the  Mammoth  Spring  company,  and  A. 
E.  Main  is  electrical  engineer. 
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CINCINN  \ 'i'i.  OHIO  \  com  Iderable 
amount  ol  power  and  electrical  equipment 
will  be  required  bj  the  Roche  Bruner  Con- 
struction   ( !o  .    Cincinnati,    In    earn  li 

•ntracl     for    the    construction    ol    the 
power  house,  tunnels  and  other  work  al  the 
'  "    Hijfh   School.     The  amount  of  the 
inii  was  |S90, 

CINCINNATI,  OHIO  plans  are  being 
prepared  bj  the  American  Machine  Tool 
Co.,   Cincinnati,    for   the   construction    of   a 

new  plant,  to  cos!  about  $400,1 this  year 

Tentative  plans  contemplate  a  building  four 
high    and    250    ft    square.      Large 
Power     and      electrical     units     and     other 
mechanical  equipment   will  be  required 

CINCINNATI,  onto.  The  construction 
ot  a  large  power  station  to  Berve  Cincin- 
nati and  vninit \  for  the  Onion  Gas  &  El 
it  is  reported,  has  been  definitely  de- 
cided by  the  directors.  The  proposed  plant 
win  be  situated  at  some  point  on  the  Ohio 
...  .  V'  Jm  tho.  s,u>  has  not  ^t  been  made 
public,  rhe  <■  Inclnnatl  Gaa  &  El.  Co.,  which 
owns  the  distributing  plant  now  leased  to 
the  l  lu.iii  Gas  ft  El.  Co.,  will  erect  the 
power   plant   and   lease   it   to   the   latter   com- 

COLUMBUS,  OHIO— The  capital  stock  of 
the  Northwestern  Ohio  Lt  Co.,  Van  Wert 
has   been    increased   from   $10,000   to  $1,000,- 

JS^iSSFS^  OHI°— IJlans  have  been 
completed  it  is  reported,  by  H.  S.  Riddle 
superintendent  of  construction  for  the  Board 
of  Administration,  for  the  new  power  plant 
to  be  erected  at   the  Columbus  state  Hos- 

about   ?40,000  '  °f  the  Plant  iS  estimated  ^ 

rion^M   i   'iCH'  OHI°— At  a  special  elec- 

'°"  h,e'i'   >anstf  summer  it  was  voted   to  ex- 

Jt,?1";00     for  improvements  to  the  water 

and    light   plant,    including  enlarging   reser- 

»rinJr1pairxnB  sp}lUv*y-  »ew  Pump  and  low- 
ering pumps  and  other  improvements.  F 
Daniels  is  clerk. 

LEIPSIC,  OHIO.  —  The  Northwestern 
unio  Lt.  Co.,  Leipsic,  will  erect  a  13,000- 
volt  transmission  line  this  spring,  tying  in 
Ottawa,  Leipsic,  Deshler  and  Hoytville. 
Plants  at  Ottawa,  Leipsic  and  Deshler  are 
all  to  be  operated.  The  main  power  sta- 
tion and  office  is  to  be  at  Leipsic.  F  R 
Harris  is  division  manager. 

NORWOOD,  OHIO.— Wiring  and  other 
electrical  equipment  will  be  included  in 
proposals  to  be  opened  by  the  Norwood 
Board  of  Education  on  Jan.  24  for  the  con- 
struction of  a  new  school  building  Plans 
are  on  file  at  the  office  of  Bausmith  & 
ntL'   archltects>   Gerke   Building,   Cincin- 

ZANESVILLE,  OHIO.— Plans  prepared 
by  C  E.  Stevens,  engineer,  of  Pittsburgh, 
Pa  have  been  adopted  by  the  City  Council 
Under  the  proposed  plans  the  city  will  have 
700  nitrogen-filled  lamps,  as  compared  with 
the  present  550  arc  lamps.  On  Main  Street 
each  post  will  carry  two  lamps  and  will 
also  be  used  for  trolley  poles.  The  stand- 
ards will  have  a  fancy  base.  On  Market 
Street  an  ornamental  standard  of  Corinthian 
SfSP'    ™rr>'inS    a    single    globe,    will    be 

ThirH  Thfe»,  Same  c?-tyle  wil1  be  used  on 
JrhlriJth  and  Sixth  Streets  and  later 
on  Fourth  and  Seventh  Streets  between 
Main  and  Market  Streets.  '    Detween 

CLAY,  KY.— The  Clay  Ice  &  Lt.  Co.  is 
negotiating  with  the  towns  of  Providence 
and  Dixon  to  supply  electricity.  If  the  deal 
goes  through  the  companv  will  erect  14 
miles  of  transmission  line  and  install  a  200- 
•  ,  ^en_erator  and  engine,  discarding  the 
OAnngLe"phase  machine  now  in  use;  also  a 
300-hp.  water-tube  boiler.  C.  R  Clark  is 
secretary. 

HAZARD,  KY— The  Kentuckv  River 
Pwr.  Co.  is  now  installing  additional  equip- 
ment, including  a  750-hp.  engine  (Pennsyl- 
^am,a  Iron  Works),  one  General  Electric 
500-kw.,  three-phase,  60-cvcle,  2300-volt 
generator,  one  150-hp.  return-tubular  boiler- 
is  also  erecting  10  miles  of  2300-volt  trans- 
mission system  and  5  miles  of  2300-volt  dis- 
tribution lines.  The  company  expects  to 
take  over  the  municipal  and  commercial 
lighting  and  power  business  about  the  first 
of  February.  It  will  begin  work  on  the 
construction  of  a  steam  turbine  plant  in 
Hazard  in  the  spring.  The  proposed  equip- 
ment   will    include   a    1500-kva.    turbo-gene- 


ratoi     'i   with  two  500  np    watai  i  ubs  boll 

u .ii  |c    ■  tokei  ■  .   coal    and    u   h    han 

dllng     •  uulpmenl         \     reinforced     concrete 
and  brick  building,  pro\  Idlng  i  p  u  e  foi    ad 
dltlonal  8000  kva.  generating  unll   and   boil 
•  i     for  i  a n  ill  bi   ■  rected 

m:\\  ii  IRT,  nv      The  proposal  to 

■'"    "'  namental  i >n 

various  streets  In  the  downtown   section  of 

the  city  is  iimi.  -  ii  by   the  Cltj 

( 'ommissloners. 

PIK  EV1 LLE.   k  v      i  i ,  pai  al  loni    are  be 
Ing   made  bs    the  Sand}    valley   Lt.  A   Pwr. 
Co.,    Plkevllle,   t<>   build   a    new    powi 
tlon,   to   meet    the    Increasing   demands   for 
sled  ilea  i   si-i  \ 

KNOX,    i\D     During    0 oming    year 

i'"1  Knox  El.  i.i  &  Pwr.  Co  i  cpects  to  in- 
■tall  ■  200  kw.  alternating  currenl  gene 
rator  to  be  connected  to  b  Corliss  engine 
The  65-kw,  direct-current  generator  will  be 

taken  out.     ti ias  a.  Grist   Is  owner  and 

manager. 

•i  \<'KS"\\  ii.i.i:.   M. i.     The  City  Coun 
cii  is  considering  the  question  of  equipping 
the  South   End  pumping  station  for  electri- 
cal  operation. 

RANKIN,  ILL  The  Rankin  i;i.  Lt  Co 
is  Installing  a  2-ton  distilled- water  Ice  plant. 
Contract  for  machinery  (except  motors) 
has  been  awarded  to  the  v..ri<  Mfg.  Co 
\ork,  Pa.  Charles  J.  Crump  is  president 
and  manager. 

SPRINGFIELD,  ILL.— Included  in  the 
contract  awarded  to  Frank  Fitzsimmons  of 
Springfield  lor  remodeling  the  State  Cap- 
itol  Building  are  two  electric  elevators. 

TAMMS,  ILL.— The  Tamms  Ice,  Lt  & 
Fuel  Co.  has  applied  for  a  certificate  of 
convenience  and  necessity  to  construct  and 
operate  an  electric-light  and  fuel  plant  in 
Tamms. 

WEST  SALEM,  ILL.— Application  has 
been  made  by  the  West  Salem  Ice  &  Lt  Co 
for  a  certificate  of  convenience  and  neces- 
s't,Trtoig^n?rate  electricity  for  distribution 
in    West  Salem. 

DELAVAN,  WIS.— The  City  Council  is 
contemplating  the  installation  of  a  mu- 
nicipal electric  distributing  plant.  It  is  pro- 
posed to  purchase  energy  to  maintain  the 
system. 

MANITOWOC,  WIS.— The  city  has  voted 
to  consolidate  the  municipal  electric-light 
plant  and  water-works  pumping  station. 

WAUWATOSA,  WIS.— The  project  to 
build  a  central  heating  and  lighting  plant 
in  Wauwatosa  (to  cost  about  $355,000)  has 
been  revived,  it  is  reported,  by  the  County 
Board  of  Control. 

CARVER,  MINN.— The  Minneapolis  Gen- 
eral El.  Co.  will  extend  its  transmission  line 
from  Chaska  to  Carver,  a  distance  of  2 
miles,  to  supply  electrical  service  here  T 
D.  Crocker  is  assistant  general  manager. 

ISANTI,  MINN.— Application  has  been 
made  to  the  Village  Council  bv  R.  P.  Allen 
manager  of  the  Eastern  Minnesota  Pwr  Co  ' 
Pine  City,  for  a  franchise  to  install  an  elec- 
tric-lighting system  in  Isanti. 

Tr^IT^E  FALLS,  MINN.— The  Little 
Falls  Wtr.  Pwr.  Co.  of  Minnesota  is  con- 
?«nenrms  the  installation  of  an  additional 
1000-kva.  generating  unit  and  also  the  erec- 
tion of  approximately  80  miles  of  high-ten- 
sion transmission  lines  to  connect  ten  or 
more  smaller  communities.  T.  C.  Gordon  is 
secretary  and  treasurer. 

WASECA,  MINN.— The  municipal  elec- 
tric-hght  plant  was  badly  damaged  by  fire 
on  Dec.    22. 

BIRMINGHAM,  IOWA.— A  franchise,  it 
is  reported,  has  been  granted  to  the  Inter- 
state Pwr.  Co.,  Fairfield,  to  supplv  elec- 
tricity in  Birmingham.  Energv  to  operate 
the  system,  it  is  understood,  will  be  secured 
from  the  Oakland  Mills. 

BODE,  IOWA. — Bonds  have  been  voted 
for  the  installation  of  a  municipal  electric- 
lighting  system  in  Bode.  Energy  will  be 
obtained  from  the  Humboldt-Livermore 
transmission  line  of  the  Northern  Iowa 
Pwr.  Co. 

CLEMONS  GROVE  (not  a  post  office), 
IOWA.— At  an  election  to  be  held  Jan.  10 
the  proposal  to  grant  the  Iowa  Rv.  &  Ltg. 
Co.,  Cedar  Rapids,  a  franchise  to  construct 
and  operate  an  electric-light  plant  in 
Clemons  Grove  will  be  submitted  to  the 
voters. 

ELMA,  IOWA. — Plans  are  being  consid- 
ered for  the  erection  of  a  new  power  sta- 
tion (brick)  for  the  municipal  electric  plant. 
E.  M.  Streitch  is  manager. 

KNOXVILLE,  IOWA — During  this  month 
the  Marion  County  El.  Co.  will  change  its 
system  from  250  volts,  three-wire,  direct 
current,  to  2300  volts,  three-phase,  60 
cycles,  alternating  current.  Work  is  prac- 
tically completed.  The  company  furnishes 
electrical  service  in  the  towns  of  Dallas  and 
Melcher.     Herbert  Bellamy  is  manager. 

NEVADA,  IOWA. — Bids  will  be  received 
by    J.    R.    Larson,    secretary    of    the    school 


ol    tin-  Indi  p<  iiri.ni     chool  dli  trli  I   ol 
da,  until  .Ian    24.  foi   thi    ereel  Ion  of  a 
building,  Including  gi  n<  ral  eon 
•  ii  ii'  i  ion,    heatin  plumb 

i")-..  elect  rlcal  work,  sell  n<  •    and  laboi  atoi  j 
equipment,  gj  mnai  lum  equipment,  und 
Ing.     i'i. ins  und  specifications  are  "ii  die  al 
the  ottlc<    of  O     I .    i  -ockhai  i.  architect,   286 
Endlcotl    Building,   St    Paul,    Mum.   at    the 
•■""  •    "i   ii"    Been  i. H  i    ol    the  school   board 
Nevada,  and  at   thi    Bulldei    '   Exchangee  al 
1 '•       Holn<        Iowa,    St.    Paul,    .Minn.,    and 
Mlnneapolli  ,    Mum        c  lonli      of    pis  n 
be  obtained   fi  om  the  an  Int.  cl   upon   i 
in 

VINTON,    iowa.     The   town   of    Vinton 
it  is  reported,  has  engaged  .1.   B.  Hill,  Iowa 
1  !ltj ,  consul!  Ing  engineer,  i<-  take  chs 
the  proposed  Improvi  mi  nti    to  the  municipal 
electrli    llghl    plant 

JOPUN,  MO.     Plans  are  being  considered 
ibmlt  a  bond  issue  of  $ioo,o<in  to  the 
for  the  purpose  of  enlarging  the  mu- 
nicipal     .  i.  .ti  lc  light      plant.        Charles      A. 
Patti  rson  is  commissioner  of  public  utilities 
MARSHALL,     .Mo.      The     installation     of 
an   .  I.  .  l  in-  lighting  system   is  reported  to  be 

under  consideration  by  the  City  Count 

PLEASANT  HILL.  MO. — The  Pleasant 
Hill  Lt.  &  Pwr.  Co.,  it  is  reported,  contem- 
plates the  erection  of  an  electric  transmis- 
sion Line  from  Pleasant  Hill  to  Strasbourg- 

SPRINGFIELD,  MO. — Plans  are  being 
considered  by  the  board  of  directors  of  the 
Young  Men's  Christian  Association  of 
Springfield  for  the  installation  of  an  inde- 
pendent electric-light  plant  in  its  building. 
A  committee,  consisting  of  Rev.  J.  T.  Ba- 
con, C.  H.  Cole  and  George  G.  Helde,  has 
been  appointed  to  make  investigations. 

BEACH,  N.  D. — Arrangements,  it  is  re- 
ported, are  being  made  by  Leander 
Greiner,  Ollie,  for  the  installation  of  an 
electric-lighting  plant   in   Beach. 

HETTINGER,  N.  D. — The  town  has 
granted  Smith  Schmickrouth  a  franchise  to 
install  and  operate  an  electirc  lighting  and 
power  plant  in  Hettinger. 

KENMARE,  N.  D. — The  property  of  the 
Kenmare  Lt.  &  Pwr.  Co.,  it  is  reported,  has 
been  sold  to  the  General  Utilities  Co.  of 
Fargo. 

SURREY,  N.  D. — Plans  are  being  con- 
sidered for  the  installation  of  an  electric- 
lighting  system  in  Surrey.  The  Con- 
sumers' Pwr.  Co.,  St.  Paul,  Minn.,  is  said 
to  be  interested. 

WILLISTON,  N.  D.— Bids  are  now  being 
asked  by  the  city  of  Williston  for  the  in- 
stallation of  an  ornamental  street-lighting 
system,  to  cost  about  $30,000. 

OVERTON,  NEB. — W.  H.  Hill,  owner  of 
the  local  electric-light  plant,  expects  to  ob- 
tain electricity  from  a  transmission  line 
from  Kearney,  Neb.,  next  spring. 

ALTOONA,  KAN. — The  installation  of  an 
electric-light  plant  in  Altoona  is  under  con- 
sideration. Frank  Adams  of  Overleese  & 
Askins,  Bartlesville,  Okla.,  is  reported  in- 
terested in  the  project. 

BLUE  RAPIDS,  KAN. — Plans,  it  is  re- 
ported, are  being  considered  by  the  Mar- 
shall County  Pwr.  &  Lt.  Co.,  Blue  Rapids, 
for  extending  its  service  to  nearby  towns. 

TROY,  KAN. — Plans  are  being  considered 
by  the  towns  of  Bendena  and  Denton  for 
the  installation  of  electric-lighting  sys- 
tems, the  service  to  be  supplied  from  Troy. 


Southern  States 

WAKE  FOREST,  N.  C. — Beginning  this 
month,  electricity  for  operating  the  munic- 
ipal electric-lighting  system  will  be  ob- 
tained from  the  Carolina  Pwr.  &  Lt.  Co., 
Raleigh.  A  24-hour  service  will  be  estab- 
lished.    J.  L.  Bullard  is  superintendent. 

WILMINGTON,  N.  C— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  Jan.  25,  for  installation  of  a 
conduit  and  wiring  system,  lighting  fixtures, 
etc.,  at  the  Unted  States  post  office  and 
custom  house  at  Wilmington,  N.  C.  For 
details  see  proposal  columns. 

GREENVILLE,  S.  C— Plans  have  been 
prepared  by  the  Southern  Pub.  Utilities  Co., 
Greenville,  for  the  installation  of  an  orna- 
mental lighting  system,  consisting  of  84 
standards  mounted  with  600-cp.  series  nitro- 
gen lamps,  maintained  by  overhead  wires, 
to  cost  about  $20,000.  Material  has  already 
been  purchased. 

ORANGEBURG,  S.  C— Bids  will  be  re- 
ceived by  the  Mayor  and  Councilmen  of  the 
city  of  Orangeburg  until  Feb.  1  for  furnish- 
ing either  one  or  two  engine-driven  exciter 
units,  one  surface  condenser,  one  jet  con- 
denser, one  motor-driven  triplex  pump,  com- 
plete with  switchboard  and  approximately 
300  tons  of  cast-iron  pipe,  together  with 
valves,    fittings,    etc.      Further    information 
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may  be  obtained  upon  application  to  James 
E.  Salley,  superintendent  water  and  light 
plant,  or  to  T.  O.  S.  Dibble,  city  clerk. 

BLAKELY,  GA.-  -The  municipal  street- 
lighting  system  is  being  changed  from  arc 
lamps  to  incandescent  lamps.  The  work 
will  soon  be  completed.  E.  R.  Adams  is  su- 
perintendent. 

LEESBURG,  FLA. — Arrangements  are 
being  made  by  the  Leesburg  Ice  Co.  to  in- 
stall a  30-ton  ice  machine  for  cold-storage 
system.  J.  Y.  Clark  is  president  and  man- 
agei. 

ORANGE  SPRINGS,  FLA.— The  Florida 
Farms  &  Homes  Co.,  Orange  Springs,  it  is 
reported,  is  contemplating  the  installation 
of  ah  electric-light  plant.  James  R.  Mur- 
phy, Palatka,  is  president. 

CHATTANOOGA,  TENN. — Arrangements 
have  been  made  by  the  business  men  and 
property  owners  on  East  Seventh  Street 
for  the  Installation  of  an  ornamental  light- 
ing system  (to  cost  about  $5,000)  on  that 
thoroughfare.  The  lamps  will  be  main- 
tained by  underground  cables.  The  sys- 
tem will  be  installed  by  the  Chattanooga 
Ry.  &  Lt.  Co. 

MARYVILLE,  TENN. — Preparations  are 
being  made  by  the  Aluminum  Co.  of 
America,  Pittsburgh,  Pa.,  to  begin  work  by 
May  1  on  the  construction  of  the  first  dam 
In  connection  with  hydroelectric  develop- 
ments on  the  Little  Tennessee  River.  The 
first  in  a  series  of  dams  will  be  built  at 
Alcoa  and  will  be  185  ft.  high.  The  com- 
pany has  riparian  rights  on  40  miles  of 
Little  Tennessee  River,  it  is  said,  capable  of 
developing  a  maximum  of  400,000  hp.  The 
company  now  obtains  energy  from  the 
Ocoee  River  plant  of  the  Knoxville  Pwr.  Co. 
to  operate  the  Maryville  aluminum  plant. 
Charles  E.  Sudler  is  engineer  for  the  com- 
pany. 

SHARON,  TENN. — Bonds  to  the  amount 
of  $25,000  have  been  voted  for  the  installa- 
tion of  an  electric-light  plant  and  water- 
works system.  Of  the  proceeds  $10,000  will 
be  used  for  the  lighting  plant. 

BIRMINGHAM,  ALA. — The  Alabama 
Pwr.  Co.,  Birmingham,  will  have  its  trans- 
mission lines  completed  to  Tuscaloosa  by 
Feb.  1,  and  connection  made  with  the  Tus- 
caloosa Ry.  &  Utilities  Co.,  which  will  dis- 
tribute the  power.  Plans  for  extending  the 
lines  of  the  Alabama  company  into  "Walker 
County  have  been  completed,  and  it  is 
expected  that  work  will  begin  in  a  few 
weeks.  The  lines  will  first  run  to  Cor- 
dova. It  is  understood  that  extensions  will 
be  made  immediately  to  Jasper  and  other 
cities. 

FAIRHOPE,  ALA.— At  an  election  to  be 
held  Jan.  10  the  proposal  to  issue  bonds  for 
the  installation  of  an  electric-light  plant  will 
be  submitted  to  the  voters.  Xavier  A. 
Kramer,  Magnolia,  Miss.,  is  engineer. 

MOULTON,  ALA. — The  installation  of  an 
electric-light  plant  in  connection  with  the 
Moulton  water-works  system  is  under  con- 
sideration.    H.  C.  Dunn  is  general  manager. 

NEW  DECATUR,  ALA. — The  installation 
of  a  municipal  electric-light  plant  is  under 
consideration  by  the  City  Council. 

CLARKSDALE,  MISS.— Bids  will  be  re- 
ceived by  the  Commissioners  of  Clarksdale 
until  Jan.  18  for  construction  of  power  sta- 
tion and  for  furnishing  certain  equipment 
for  same,  and  for  erecting  certain  other 
equipment  already  purchased  for  the 
Clarksdale  electric-light  and  water-works 
plant.  Plans  and  specifications  mav  be  seen 
at  the  office  of  the  city  clerk,  Clarksdale,  or 
copies  may  be  obtained  at  the  office  of  the 
W.  G.  Shurgar  Engineering  Co.,  Meridian, 
Miss.,  upon  receipt  of  $3  to  cover  cost  of 
printing,  etc.      M.  W.   Purnell. 

COLUMBUS,  MISS. — An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
posal to  issue  $10,000  in  bonds  to  establish 
a  municipal  electric-light  plant  in  Columbus. 

GRENADA,  MISS. — Within  the  next  six 
months  the  Municipal  Light  and  Water  De- 
partment expects  to  install  an  ornamental 
lighting  system  on  the  principal  streets  of 
the  city.     H.  C.  West  is  superintendent. 

ITTA  BEND,  MISS.— Bonds  to  the 
amount  of  $20,000,  it  is  reported,  have  been 
voted  for  the  installation  of  an  electric- 
light  plant. 

PONTOTOC,  MISS. — The  Pontotoc  El.  Lt. 
&  Pwr.  Co.  will  change  its  system  from 
single-phase  to  three-phase  and  install  a 
60-kw.,  three-phase  generator,  to  be  driven 
by  the  present  steam  engine  in  the  plant, 
and  will  also  install  a  50-hp.  oil  engine  and 
a  40-kva.,  three-phase  generator ;  new 
switchboards  will  also  be  installed.  The 
establishment  of  a  24-hour  service  is  con- 
templated. The  Pontotoc  Water  Works  Co. 
will  install  a  water-works  system  in  Ponto- 
toc and  will  purchase  energy  from  the 
Pontotoc  El.  Co.  to  operate  the  pumping 
station.  L.  E.  Price  is  owner  and  manager 
of  the  electric  plant. 

MORRILLTON,  ARK. — The  property  of 
the   Morrillton    Lt.    &    Pwr.    Co.    was   taken 


over  by  the  Arkansas  Lt.  &  Pwr.  Co.  on 
Nov.  1,  1915.  The  power  station  will  be 
rebuilt  and  new  equipment  installed,  in- 
cluding engines,  generators  and  boilers. 
The  distribution  system  will  be  rebuilt  this 
year.  The  company  will  also  erect  6  miles 
of  transmission  lines  to  connect  Plumer- 
ville  in  February  or  March.  The  main 
office  of  the  company  is  located  in  Arkadel- 
phia,  Ark.     J.  F.  Mullins  is  local  manager. 

PARAGOULD,  ARK. — Plans  are  being 
considered,  it  is  reported,  by  the  Arkansas 
Lt.  &  Pwr.  Co.,  Arkadelphia,  to  remodel  the 
local  plant  and  install  a  turbine  engine  and 
condenser,  etc. 

FRANKLINTON,  LA. — The  Hood  Lt.  Co., 
Franklinton,  is  installing  equipment  to 
operate  its  plant  by  water-power. 

NEW  ORLEANS,  LA. — The  proposal  sub- 
mitted by  the  New  Orleans  Ry.  &  Lt.  Co.  in 
regard  to  electric-lighting  rates  has  been 
accepted  by  the  City  Council.  The  company 
has  also  agreed  to  install  a  new  street- 
lighting  system,  at  an  estimated  cost  of 
$160,000. 

OPELOUSAS,  LA. — Bids  will  be  received 
by  the  Mayor  and  Board  of  Aldermen,  Ope- 
lousas,  until  Jan.  18,  for  rebuilding  of  the 
electric-light  and  water-works  plant  that 
was  destroyed  by  fire  on  Oct.  28,  1915,  and 
for  the  purchase  of  one  150-hp.  crude-oil 
engine  directly  connected  to  a  100-kva. 
alternator,  one  generator  panel,  one  auto- 
matic voltage  regulator,  three  series  incan- 
descent regulators  and  transformers,  40 
electric  meters  and  200  water  meters.  Plans 
for  building  can  be  obtained  from  T.  G. 
Chachere,  architect,  Opelousas,  upon  deposit 
of  $10.  Specifications  for  machinery  may 
be  obtained,  without  deposit,  from  A.  C. 
Jones,  Opelousas,  superintendent  of  the  mu- 
nicipal plant. 

GOLTRY,  OKLA. — Bonds  to  the  amount 
of  $15,000  have  been  voted  to  establish  a 
municipal  electric  plant  and  acquire  a  tele- 
phone system.  W.  L.  Benham,  Oklahoma 
City,  is  engineer. 

LAWTON,  OKLA. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  Jan.  25,  for  installing  an  electric  pas- 
senger elevator  in  the  United  States  post 
office  at  Lawton,  Okla.,   and   McCook,  Neb. 

MARSHALL,  OKLA. — The  contract  for 
the  construction  of  an  electric-light  plant 
and  water-works  system,  it  is  reported,  has 
been  awarded  to  F.  W.  Keeney  &  Co.,  Okla- 
homa City.  The  cost  is  estimated  at  about 
$20,000. 

SHAMROCK,  OKLA.— The  Oil  Fields  Gas 
&  El.  Co.,  recentlv  incorporated  with  a 
capital  stock  of  $200,000,  proposes  to  con- 
struct an  electric  generating  station  to  sup- 
ply electricity  to  operate  railways,  lighting 
system  and  for  power  purposes.  The  plant 
will  be  erected  under  the  supervision  of 
S.  W.  Barnes,  Kansas  City,  Mo.  The  com- 
pany is  affiliated  with  the  Sapulpa  &  Oil 
Field  Ry.  Co.  Most  of  the  machinery,  it  is 
understood,  has  been  purchased.  Among 
the  incorporators  are  S.  W.  Barnes,  of  the 
Westinsrhouse  El.  &  Mfpr.  Co.,  J.  A  Frntes 
of  the  Frisco  Lines  of  Springfield,  Mo.,  C.  F. 
Hopkins  of  Sapulpa,  and  others 

WELCHES,  OKLA. — The  proposal  to 
issue  bonds  for  the  installation  of  an  elec- 
tric-lighting plant  in  Welches,  we  are  in- 
formed, did  not  carry.  Reported  in  the  issue 
of  Dec.  18  that  $8,000  in  bonds  was  voted 
for  lighting  plant.     S.  M.  Booton  is  clerk. 

BEEVILLE,  TEX. — -Improvements  are 
contemplated  to  the  local  plant  of  the  Texas 
Southern  El.  Co.,  including  the  installation 
of  a  125-kw.  generator  and  engine.  F.  C. 
Greer  is  local  manager. 

CENTER,  TEX.- — The  property  of  the 
Pittman  Ice  &  El.  Co.,  Center,  is  reported 
to  have  been  purchased  by  the  Texas  South- 
ern El.  Co.,  Houston.  Improvements,  it  is 
understood,  will  be  made  to  the  plant,  in- 
cluding the  installation  of  new  machinery 
and  rebuilding  of  distribution  system. 

CLAUDE,  TEX. — The  city  of  Claude,  it 
is  reported,  is  ready  to  grant  a  franchise 
for  an  electric-light  plant  and  water-works 
system.  For  further  information  address 
Board  of  City  Development. 

TEMPLE,  TEX. — The  city  water  com- 
missioners have  decided  to  adopt  electricity 
at  the  water-works  pumping  station.  A 
new  motor-driven  pump  will  be  purchased. 
The  present  steam  plant  will  be  used  as  an 
auxiliary. 


Pacific  States 

ELLENSBURG,  WASH. — Bids  will  he  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasurv  Department,  Washington, 
D.  C,  until  Jan.  27,  for  construction,  includ- 
ing mechanical  equipment  and  approaches, 
of  the  United  States  post  office  at  Ellens- 
burg,  Wash. 

PROSSER,  WASH. — Preliminary  surveys 
have  been  completed  for  a  dam  on  the 
Yakima    River   for   the   proposed    municipal 


electric  light  and  power  plant  for  Prosser. 
Estimates  of  cost  of  plant,  transmission 
lines  and  distributing  system  will  soon  be 
submitted  to  the  Council.  Should  the  Coun- 
cil approve  the  recommendations,  a  special 
election  will  be  called  to  vote  on  a  bond 
issue  for  construction,  and  the  plant  will 
be  built  during  1916. 

IH'KHAM,  CAL — The  Durham  Lt.  &. 
Pwr.  Co.  is  contemplating  the  erection  of 
3  miles  of  11,000-volt  transmission  line 
early  in  the  spring  and  will  require  poles, 
wire,  transformers,  pole  hardware,  etc.  The 
company  is  considering  using  steel  or  i'on 
poles  instead  of  wooden  poles.  It  is  also 
considering  inaugurating  a  campaign  for 
the  use  of  heating  and  cooking  utensils.  J. 
A.   Foster  is  manager. 

OCEANSIDE,  CAL. — The  Oceanside  El. 
&  Gas  Co.  contemplates  the  installation  of 
a  new  pump  for  125-hp.  and  70-hp.  hori- 
zontal tubular  boilers  and  a  new  4-in.  cen- 
trifugal pump  for  pumping  water  from 
the  ocean,  16-in.  to  18-in.  vacuum  pull,  10- 
ft.  lift  (estimated  48-ft.  head).  The  com- 
pany is  also  arranging  for  day  service  for 
one  day  a  week  to  supply  electricity  for 
electric  irons. 

PASADENA,  CAL. — The  installation  of  a 
3000-kw.  turbine  in  the  municipal  electric- 
light  plant  has  just  been  completed.  C.  W 
Koiner  is  general  manager. 

CALDWELL,  IDAHO. — The  Caldwell 
Trac.  Co.  is  planning  to  equip  for  electrical 
operation  the  Wilder  Branch  of  the  Oregon 
Short  Line  R.  R.  Co.  (11  miles  long),  re- 
cently leased  to  it. 

MACKAY,  IDAHO. — The  Mackay  Lt.  & 
Pwr.  Co.  is  installing  a  220-hp.  Pelton  im- 
pulse waterwheel.     J.  D.  Carr  is  manager. 

TWIN  FALLS,  IDAHO. — All  the  property 
owned  bv  the  Great  Shoshone  &  Twin  Falls 
Wtr.  Pwr.  Co.,  including  lands,  power 
plants,  power  sites,  transmission  lines,  etc., 
will  be  sold  under  foreclosure  and  receiver- 
ship proceedings  by  Van  W.  Hasbrouck, 
special  master  of  the  United  States  District 
Court,  on  Jan.  8.  The  sale,  it  is  under- 
stood, will  be  followed  by  the  absorption  of 
the  Great  Shoshone  company  by  the  Elec- 
tric Investment  Co. 

P ALAMOS,  ARIZ. — S.  H.  Woodruff,  Los 
Angeles,  Cal.,  and  associates  plan  to  utilize 
the  underflow  of  the  Gila  River,  near  Pa- 
lamos,  to  reclaim  a  large  tract  of  land  by 
means  of  irrigation.  Electrically  operated 
pumps  will  be  installed  in  connection  with 
a  number  of  large  wells  that  will  be  dug 
in  the  dry  bed  of  the  river  to  lift  the  water 
to  the  surface. 

CANON  CITY,  COL. — The  Arkansas  Val- 
ley Rv.,  Lt.  &  Pwr.  Co.,  Pueblo,  will  build 
an  addition  to  its  local  plant  and  increase 
the  generating  capacity  by  7500  kw.,  com- 
plete with  boilers,  one  turbine  and  neces- 
sarv  transformers,  and  will  also  erect  23 
miles  of  22,000-volt  transmission  line.  The 
work  will  be  done  under  the  direction  of 
H  M.  Bvllesby  &  Co.,  206  South  La  Salle 
Street,  Chicago,  111.  W.  N.  Clark  is  local 
superintendent. 

DENVER,  COL. — Arrangements  are  being 
made  bv  business  men  and  property  owners 
on  Champa  Street  for  the  installation  of  an 
ornamental  street-lighting  system  on  that 
thoroughfare. 

ST10RLTNG,  COL.— The  Sterling  Consol 
El.  Co.  is  contemplating  the  installation 
of  a  19-in.  bv  24-in.  Chase  uniflow  engine 
directlv  connected  to  a  250-kva.,  three- 
phase,  '2300-volt  alternator.  H.  L.  Titus  i» 
manager. 


Canada 

HALIFAX,  N.  S. — Extensions,  it  is  re- 
ported, are  contemplated  by  the  Halifax 
Tramway  Co.  to  its  power  system,  involv- 
ing an  expenditure  of  about  $500,000.  The 
additions  will  include  a  complete  gas  plant 
bavins  a  capacity  of  600,000  cu.  ft.,  with 
provision  for  further  extensions.  A  machine 
shop,  146  ft.  by  150  ft.,  will  also  be  erected. 

HALIFAX,  N.  S. — The  Board  of  Public 
Utilities  has  denied  the  application  of  the 
Nova  Scotia  Lt.  &  Pwr.  Co.  to  increase  its 
capital  stock  from  $6,000,000  to  $12,000,000. 
the  amount  required  to  finance  the  scheme 
proposed  for  using  the  Gaspereaux  power 
and  the  acouirement  of  the  property  of  the 
Halifax  El.  Tramway  Co.  The  refusal  was 
made  on  the  ground  that  the  company  had 
not  been  organized  and  therefore  couid  not 
•  iass  a  vote  of  the  shareholders  authorizing 
the  increase  of  capital  as  required  by  the 
charter. 

PORT  ELGIN,  ONT. — A  by-lay  authoriz- 
ing the  installation  of  a  hydroelectric  sys- 
tem in  Port  Elgin  will  be  submitted  to  the 
ratepayers. 

WATFORD,  ONT. — Plans,  it  is  reported, 
are  being  considered  for  the  use  of  hydro- 
electric power  and  for  installation  of  a  dis- 
tribution system  to  cost  about  $10,000.  W. 
S.  Fuller,  Watford,  is  interested  in  the 
project. 
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ii     M     ii. Ti. ui.    New     Fork.    N     v. 
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1,166,418        CONTROLLIl 

■  :i  \m  Movbi  i  ii  Kerr,  Pitts- 
burgh, Pa  App  Hied  I  >c1  LI,  L918  si.it, • 
lit  charge  ,>!  batter)  controla  prima  mover 
which  operatea  generator. 

1,16  -.  !  10        Mf  MI(  IP  w.    Si  k\  hi     POST  ;   O     I  I 

Klelnsteuber.  Milwaukee,  Wla  App,  Bled 
Ocl  SO,  I'.'ii  For  Ore-alarm,  police  and 
telephone  appai  al  ua 

L, 166, 447,  Switch  Controller  System;  F. 
N  i:.  ■  \ ea.  New ai  k,  N  .i  .  and  A  B. 
Lundell,  New  Fork,  N.  JT.  App  Bled 
l  >.-,■    18,   1914,     For  telephone  exchanges. 

1,166,451  Electric  Heating  Element: 
i-:.  ii.  Ruckle,  Chicago,  ill.  App.  Bled 
l  >.-.'    88,   191  i.     For  brollera  and  the  1 1 u<-. 

LPPARATU6     POD     1  tECEl  vi  n'i;     AND 

Strengthening  Ei  bctric  Oscillations  ; 
,i  Schlessler,  Baden,  Austria-Hungary, 
App.  Bled  Now  88,  1910  For  both  wire 
and  wireless  telephony  and  telegraphy. 

1,166,479.  Electric  Switch  .  A.  u.  Witt- 
wer,  Sabatha,  Kan.  App.  filed  Sept.  2s, 
1914      Permutation  type 

1,165,492.  Dual  [qnition  System  for  In- 
ternal-Combustion Motors:  E.  A. 
Brlggs,  Hopewell,  N.  .).  App.  Bled  April 
14,    1915.      Design    for    Ford    automobiles. 

1,165,619.  Spring  Binding  Post;  D.  K. 
Kuskin.  Now  York,  N.  Y.  App.  filed 
July   25,   1913.      For  dry  cells. 

1,165,542.  Electric  Door  Lock;  O.  B. 
Schnerre,  Galena,  III.     App.  filed  Oct.  18, 

1913.  Key-controlled;  electrically  oper- 
ated. 

1.165,553.  Electrical  Connecting  Sock- 
et; J.  c.  Stearns,  Worcester,  Mass.  App. 
filed  March  19,  1915.  For  mounting  in 
automobile  lamps. 

1,165,568.  Method  of  Producing  Elec- 
tromagnetic Coils;  C.  H.  Thordarson, 
Chicago.  111.  App.  filed  Jan.  11,  1915. 
From   thin,   narrow,   flat  wires. 

1,165,563.  Electrical  Fuse  :  H.  W.  Young, 
Chicago,  ill.  App.  filed  March  25,  1914. 
Cartridge   type. 

1,165,572.  Junction  Box  and  Switch;  F. 
A.  Culver,  Worcester,  Mass.  App.  filed 
Jan.  16,  1912.     For  use  on  automobiles. 

1,165,596.  Magneto-Electric  Machine:  O. 
Heins,  New  York,  N.  Y.  App.  filed  Jan. 
22,    1915.      Reversible;    for   small    motors. 

1.165.601.  Electrical  Ignition  Device;  G. 
Honold,  Stuttgart,  Germany.  App.  filed 
March  21,  1908.     Battery  and  coil  system. 

1.165.602.  Automatic  Replacing  Device 
for  Circuit-Breakers  ;  G.  S.  Hoover, 
Tippecanoe,    Ohio.       App.     filed    April    4, 

1914.  Operates  as  soon  as  abnormal 
condition  is  removed. 

1,165,610.  Timing  Device  for  Explosion 
Engines  :  F.  H.  Landsdell,  Atlanta,  Ga. 
App.  filed  Dec.  31,  1914.  Designed  for 
Ford  engines. 

1,165,619.  Electrode  for  Projection  Ap- 
paratus ;  M.  H.  Moffett,  Lakewood,  Ohio. 
App.  filed  Oct.  1,  1913.  Insulation  for 
ends  of  electrodes. 

1,165,639.  Electropneumatic  Brake  Ap- 
paratus :  W.  V.  Turner,  Edgewood,  Pa. 
App.  filed  July  10,  1914.  Electromagnetic 
vent  valve. 

1,165,663.  Controller  ;  H.  E.  Goldberg, 
Chicago,  111.  App.  filed  Jan.  10,  1911. 
Control  sheet  for  electric  signs,  etc.  Six- 
ty-three claims. 

1,165,683.  Electric  Switch  Mechanism; 
J.  B.  Lee,  Savannah,  Ga.  App.  filed 
March  21,  1911.  For  simultaneously 
making  or  breaking  a  plurality  of  cir- 
cuits. 

1,165,690.  Telephone-Exchange  Trunk- 
ing  System  :  T.  G.  Martin,  Chicago,  111. 
App.  filed  Dec.  10,  1910.  Semi-automatic, 
with  two-way  trunk  lines. 

1,165,709.  Automatic  Telephone  System  ; 
W.  T.  Powell,  Chicago,  111.  App.  filed 
Nov.  28,  1913.  Prevents  trunk  lines 
being  unnecessarily  tied  up  after  a  con- 
nection has  been  released. 

1,165,728.  Telephone  Trunking  System  ; 
J.  A.  Taggart,  Rochester,  N.  Y.  App. 
filed  May  1,  1915.  Increased  speed  of 
distribution  of  trunked  calls. 

1,165,745.  Electrical  Measuring  Instru- 
ment ;  A.  O.  Benecke,  Foxboro,  Mass. 
App.  filed  Feb.  14,  1912.  Permanent  mag- 
net-moving coil  type. 

1,165,747.  Coupling  for  Conduit  Rods; 
E.  L.  Brockway,  Glenside,  Pa.  App.  filed 
Jan.  7,  1915.  Enables  coupling  of  rods 
at  any  angle. 
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\,,i,s  ,m  United  State*  Patenta  iaaued 
Dee  28.  1915,  prepared  by  Mitchell 
\   Ml vn.  41  Park  Row,  New   York. 


.,;        CABLB    'I'm.  i        l :     Cook, 

'Chicago,  in  Vpp  Bled  F(  b  25,  1910. 
Terminal  head  tor  holding  wlrea  of  cable 
In  distribution. 

MEANS      i  \tinc:      Tin-: 

Speed  op  Electric  Motors  ;  F.  O.  LllJen 
roth  VeBteras,  Sweden.  App-  Bled  Dec 
2i,   1914,     More  perfect   speed  regulation. 

i  165,843       Removable   Unit  Oil    Switch; 

'<;  \  Burnham,  CUftondale,  Mass.  App. 
filed  Feb.  8,  1911.  Protects  operator 
from  danger. 

1,165,844.  Protecting:  Means  for  Elec- 
trical  Distribution  Systems;  G.  A. 
Burnham,  Saugus,  Mass.  App.  filed  Nov. 
27,  1911.  Protecting  circuit  extends 
throughout. 

1  166,850.  FREQUENCY  Meter  for  Measur- 
ino  Electrical  Current:  l.  Cohen,  Brant 
Rock,  Mass.  App-  Bled  Sept.  20,  1910. 
Continuous  and  direct  indication  of  cur- 
rent and  frequency. 

1,165,853.  Sicnal-Lamp  Control  for  Ve- 
hicles; C.  W.  Davis,  Chicago,  111.  App. 
filed  March  28,  1914.  Rear  lamp  cannot 
be  extinguished  without  dismounting  from 
the  vehicle. 

1,165,862.  Apparatus  for  Wireless  Sig- 
naling: R.  A.  Fessenden,  Brant  Rock, 
Mass.  App.  filed  Sept.  16,  1907.  Produc- 
tion of  high-frequency  oscillations. 

1165  903       Plating   Apparatus   for   Musi- 
'  cal    Instruments;    W.    C.    Reed,   Dalton, 
Mass.     App.  filed  Jan.   29,  1913.     "Telec- 
tric"   construction. 

1,165,904.  Electromagnet;  W.  C.  Reed, 
Dalton,  Mass.  App.  filed  Feb.  12,  1913. 
For  electric  piano-players. 

1,165,916.  Safety  Elevator  Device  ;  I. 
Spiradek,  S.  Kalisz  and  W.  Wilkosz,  Chi- 
cago. 111.  App.  filed  June  8,  1914.  Door- 
controlled  switches. 

1165  928.  Power-Factor  Regulator;  F. 
H.  Winter,  Schenectady,  N.  Y.  App.  filed 
Aug.  4,  1913.  Regulation  of  field  excita- 
tion. 

1,165,943.  Electrically  Controlled  Lock  ; 
L.  Cadenel,  Paris.  France.  App.  filed 
March  12,  1914.     Keyless  combination. 

1  165  949      Direction  Indicator  for  Motor 
'  Vehicles  :    S.    F.    Douglass,    Prairie    du 
Rocher,    111.       App.    filed    May    21,    1915. 
Controlled  from  steering  wheel. 

1165  958.  Heating  System  for  Constant- 
Temperature  Baths  :  T.  B.  Freas,  New 
York.  N.  Y.  App.  filed  March  17,  1913. 
Maintains  temperature  accurately,  irre- 
spective of  room  temperature. 

1165,983.  Electrolytic  Rectifier;  A.  Le- 
Blanc,  New  York,  N.  Y.  App.  filed  April 
12,  1913.  Simple  and  inexpensive  con- 
struction. 

1,166,030.       Controlling    Mechanism    for 
'  Electric-Light   Signs  ;   W.    A.   Willower, 
C.  W.  Angell  and  J.   W.  Gallaspie,  Lima, 
Ohio.      App.    filed   Aug   20,   1913.      Perfo- 
rated   control    sheet. 

1  166,034.  Electrical  Apparatus  for  Trans- 
mitting Signals;  W.  Akemann,  Essen- 
on-the-Ruhr,  Germany.  App.  filed  March 
9,  1915.  Transmitter  and  receiver  with 
a  reading  device. 

1,166,055.  Electric  Switch;  J.  A.  Keyes, 
New  York,  N.  Y.  App.  filed  March  21, 
1912.     Actuated  by  a  door. 

1,166,069.  Regulating  Device  for  Regen- 
erative Furnaces  ;  C.  H.  Macmillan, 
Limerick,  Me.  App.  filed  April  14,  1915. 
Employs  heat-responsive  devices. 

1,166,075.  Clutch  Mechanism  for  Trans- 
mitting Motion  ;  M.  P.  Otto,  Paris, 
France.  App.  filed  Nov.  18,  1913.  Re- 
mote control  for   steering  torpedoes. 

1,166,081.  Thermostat;  J.  H.  Royall, 
Houston,  Tex.  App.  filed  Aug.  3,  1914. 
Positive  and  automatic  action. 

1,166,087.  Electric  Coupling;  A  Schmidt, 
Flint,  Mich.  App.  filed  Nov.  6,  1912. 
Clip  for  attaching  wires  to  a  spark  plug. 

1,166,090.  Indicating  System  for  Tele- 
phone Pay  Stations  ;  A.  J.  Seymour, 
Minneapolis,  Minn.  App.  filed  Nov.  1, 
1910.  Indicates  denomination  of  coin 
deposited. 


ii:n-     Heating     I 
ii    i .    Van  1  »oren,  Boul  h  Bend,  Ind,    App 
Hied   March  7.   1914,     Utlll»(      high  n 

1.1 66.1 01  Broi  I  T  a  wil- 
i,,,i.  i  'leveland,  <  into  App  Bled  July  6, 
i  'i  i ;,  Terminal  poi  It  ■  nap<  d  to  enable 
u  e  of  narrow  - 

1.166.102  Btobaob    I'.ai  '       a     WW 
lard,  Cleveland,  Ohio.     App    died  Aug.  9, 

I'll..         Vent     plug. 

1,166,108.  Si'aiik  PLUOj  C.  K.  Austin, 
Woodi  lock,  in.  App.  Bled  Jan  16,  1914 
Plurality  of  removable  electrodes. 

i  .i  66,1  19.       Binding     i  >i;\  tea    i  or     Paw 

r     ii     Olley,    I  J.    Y. 

App     Bled    Nov.    80,    1914.       Built    of    a 
plurality  of  rings. 

1.166.160.  Voltage  Regulator;  a.  ii.  oim- 
Altrlncham,    Eng.      App.    iil<-<i   Nov. 

is,  1914,     For  varying  the  excitation. 
1,166,162,     Telephone    Receiver  ;   T.   Rho- 

dus,  Chicago,  in.    App.  Bled  Feb.  16,  1915. 

For  head  set. 
1,166,154.     Sadiron:   lO.  EJ.   Rose,  Swissvale, 

Pa.      App.    Bled   June   28,    1911.      May  be 
rlcafiy  disconnected  without  severing 

mechanical   connections. 

1,166,157.  Liquid  Rheostat;  K.  A.  Sim- 
mon and  A.  J.  Hall,  Wilkinsburg,  Pa 
App.  filed  June  20,  1914.  System  for 
supplying  electrolyte. 

1,166,159.  Method  of  Measuring  Capacity 
and  Power-Factor;  P.  Thomas,  Wilkins- 
burg, Pa.  App.  filed  Dec.  4,  1913.  Simul- 
taneously measures  capacity  and  power- 
factor. 

1.166.161.  Brush-Holder;  M.  Walker, 
Hale,  Eng.  App  filed  Jan  17,  1912. 
Brushes  always  maintained  at  same 
angle. 

1,166,186.  Starting  Means  for  Vapor- 
Electric  Devices  ;  F.  Conrad,  Swissvale, 
Pa.  App.  filed  Jan.  7,  1911.  Operated 
from  exterior  of  rectifier  casing. 

1,166,194.  Automatic  Electric  Coupling 
Mechanism  for  Car-Line  Circuits  ;  J. 
S.  Doyle,  Yonkers,  and  F.  Hedley,  Mount 
Vernon,  N.  Y.  App.  filed  Jan.  27,  1912. 
Protected  from  dirt,  etc. 

1,166,196.  Vapor  Rectifier;  G.  M.  Eaton, 
Pittsburgh,  Pa.  App.  filed  March  30, 
1914.  Supports  for  the  shielding  mem- 
bers between  the  anodes. 

1,166,229.  Regulator;  H.  A.  Laycock, 
Schenectady,  N.  Y.  App.  filed  Oct.  7, 
1912.      Resistance   type. 

1,166,331.  Method  and  Apparatus  fob 
Safeguarding  Navigation  ;  A.  G.  Davis, 
Schenectady,  N.  Y.  App.  filed  Dec.  4, 
1911.      Iceberg  detection. 

1,166,339.        Electromagnetic    Switch  ;    J. 

Eaton,    Schenectady,    N.    Y.       App.    filed 

Aug.    4,    1913.      Contacts   prevented   from 

"freezing." 
1,166,345.      Switch   Handle;    F.    P.    Gates, 

Hartford,  Conn.     App.  filed  May  24,  1915. 

Porcelain  ;  for  rotary  snap  switches. 

1,166,349.  Attachment  Plug  and  Re- 
ceptacle ;  G.  W.  Goodridge,  Bridgeport, 
Conn.  App.  filed  Jan.  2,  1912.  Flush 
type. 

1,166,366.  Sparking  Indicator;  C.  E.  Har- 
lan, Watsonville,  Cal.  App.  filed  Dec.  9, 
1914.  Portable  testing  set  for  gas  en- 
gines. 

1,166,375.  Apparatus  for  Refining  Pe- 
troleum ;  R.  G.  Jones,  Los  Angeles,  Cal. 
App.  filed  Dec.  11,  1913.  Oil  in  any 
given  retort  of  substantially  uniform 
temperature   throughout. 

1,166,385.  Spark  Plug;  D.  W.  Peck,  Syra- 
cuse, N.  Y.  App.  filed  Jan.  10,  1912. 
Has  hollow  central  electrode 

1.166.391.  Insulator  ;  L.  Steinberger, 
Brooklyn,  N.  Y.  App.  filed  March  14,  1911. 
Disk  strain  insulator. 

1.166.392.  Insulator;  L.  Steinberger, 
Brooklyn,  N.  Y.  App.  filed  Feb.  10,  1912. 
High  potential ;  great  strength. 

1.166.393.  Insulator  ;  L.  Steinberger, 
Brooklyn,  N.  Y.  App.  filed  July  25,  1912. 
Protected  against  lightning. 

1.166.394.  Spool-Type  Disk-Strain  In- 
sulator ;  L.  Steinberger,  Brooklyn,  N.  Y. 
App.  filed  Aug.  7,  1912.  Vertical  column 
concatenated  units. 

1,166,407.  Air-Brake  Hose  Coupling  ;  W. 
O.  Benn,  McAdam  Junction,  New  Bruns- 
wick, Canada.  App.  filed  Dec.  12,  1914. 
Complete  and  electric  circuit. 

1,166,410.  Electrical  Instrument;  G.  W. 
W.  Cornman,  Philadelphia,  Pa.  App. 
filed  May  12,  1914.  Improved  means  for 
correlating  the  several  parts. 

1,166,414.  Galvanic  Cell;  M.  L.  Kaplan, 
Brooklyn,  N.  Y.  App.  filed  May  1,  1915., 
Acid,  manganous,  polymanganite,  depolar- 
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High  Prices  and  Rates 

HIGH  prices  and  expanding  demand  travel  together. 
Low  prices  prevail  when  demand  is  no  longer 
active.  In  the  electrical  industry  the  great  advance  in 
costs  of  raw  materials,  with  consequent  price  readjust- 
ments by  manufacturers,  is  coincident  with  plans  for 
construction  outlays  on  a  large  scale.  Every  legal  and 
moral  obligation,  every  instinct  and  principle  of  a  wise 
public  policy,  make  it  necessary  for  the  companies  to 
meet  the  public  demand  for  service.  No  one  can  foresee 
how  long  the  higher  level  of  costs  will  last  or  to  how 
great  an  extreme  the  present  tendencies  will  go.  Higher 
costs  introduce  an  element  of  expense  which  central- 
station  companies  will  bear  in  mind  in  making  rates  for 
consumers  of  their  energy.  It  is  important  that  finan- 
cial structures  should  not  be  weakened  by  ill-advised  or 
uncertain  reductions  in  rates. 


Economic  Side  of  Water-Power  Development 

ONE  of  the  strangest  features  of  our  times  is  the 
attitude  of  the  federal  government  toward  the  un- 
developed water-powers  of  the  country.  The  energy  of 
our  streams  is  wasted  because  capital  cannot  be  obtained 
for  their  development  under  present  restrictive  federal 
laws.  On  the  one  hand  the  government  raises  the  bogie 
of  the  water-power  trust  and  on  the  other  it  deludes  it- 
self as  to  the  value  of  the  water-powers  still  awaiting 
development.  Misunderstanding  of  economic  factors 
beclouds  the  issue.  The  Ferris  bill,  after  extended 
hearings,  was  passed  by  the  House  of  Representatives 
Aug.  24,  1914,  only  to  meet  with  a  setback  in  the  Senate. 
Greatly  altered,  the  bill  again  passed  the  House  of  Rep- 
resentatives on  Jan.  8  of  this  year,  and  it  is  now  up  for 
consideration  in  the  Senate.  What  fate  awaits  it  there 
no  one  can  tell. 

It  is  well  to  direct  attention  to  the  fact  that  the  ma- 
jority of  the  water-power  sites  in  this  country  which 
show  exceptional  advantage  in  low  cost  and  availability 
of  market  have  already  been  developed  and  loaded  up. 
This  throws  the  present  choice  of  new  water-powers 
largely  into  the  second  or  less  favorable  class  of  situa- 
tions, and  this  class  is  a  constantly  dwindling  one  be- 
cause of  the  increasingly  active  competition  between 
water-power  and  the  steam  turbine.  Restrictive  legis- 
lation still  further  reduces  the  number  of  sites  in  this 
class  which  can  be  favorably  considered. 

The  solution  of  the  economic  struggle  between  the 
modern  steam-turbine  plant  and  the  water-power  plant 
appears  to  lie  in  a  combination  of  the  two,  with  the 


relative  outputs  adjusted  to  maximum  combined  output 
at  minimum  annual  cost.  Elsewhere  in  this  issue  are 
given  some  combination  curves  which  show  how  greatly 
the  typical  water-power  site  can  increase  its  continuous 
rating  by  the  supplying  of  a  surprisingly  small  per- 
centage of  steam  energy  in  the  annual  load  curve.  The 
low  capital  cost  of  the  modern  steam  plant,  and  conse- 
quently the  low  interest  account,  make  possible  the  ad- 
dition of  the  necessary  steam  equipment  to  a  hydro- 
electric system  without  exceeding  reasonable  limits  for 
combined  investment  cost. 

The  importance  to  the  electrochemical  industries  of 
the  utilization  of  water-power  under  seasonable  varia- 
tions in  load,  in  order  to  obtain  the  largest  energy  out- 
put at  the  lowest  kilowatt-hour  cost,  is  an  interesting 
point  to  which  Mr.  Buck,  in  the  paper  alluded  to,  calls 
attention.  The  rapid  growth  of  the  electrochemical  in- 
dustries in  this  country  appears  to  open  up  a  large  field 
for  future  water-power  enterprises,  under  such  a  sys- 
tem of  development,  among  water-powers  which  through 
location,  physical  characteristics  or  otherwise  could  not 
profitably  be  developed  along  the  usual  lines  of  constant 
power  output. 


Public  Relations  in  a  Paragraph 

SPEAKING  of  railroad  problems  in  his  inaugural  ad- 
dress at  Boston  last  week,  Governor  McCall  of 
Massachusetts  expressed  the  whole  problem  of  public- 
service  relations  in  a  concise  and  telling  way  which 
deserves  attention.  He  said:  "The  railroads  should  be 
governed  by  just  laws,  framed  broadly  in  their  own 
and  the  public  interest.  The  public  is  entitled  to  just, 
reasonable  and  equal  rates  and  efficient  service,  and  the 
railroads  are  entitled  to  charge  rates  which  under  good 
management  will  enable  them  to  render  proper  service 
and  to  secure  a  fair  return  upon  the  investment.  Prop- 
erty invested  in  a  public  service  is  at  least  as  fairly 
entitled  to  the  protection  of  the  laws  as  is  property  in 
its  more  selfish  forms.  Regulation  should  not  be  car- 
ried to  the  point  where  it  becomes  destructive  of  prop- 
erty rights,  and  it  should  give  to  the  railroad  owner  a 
ready  access  to  the  courts.  Partial  confiscation  through 
unjust  law  will  deter  people  from  making  further  in- 
vestments, and  further  investments  are  constantly 
necessary  in  order  to  keep  railroads  abreast  of  the  times 
and  make  them  efficient  public  servants.  If  the  law 
will  not  give  due  protection  to  railroad  properties,  the 
investor  will  seek  other  forms  of  investment  and  the 
public  will  receive  poorer  service,  ride  in  cars  of  pre- 
historic construction,  and  in  the  end  be  likely  to  pay 
higher  fares."    These  views  apply  to  every  public  utility 
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and  expree  concisely  prettj  nearlj  the  whole  law  ami 
the  prophets  m  applied  t«>  modern  electric  service  ad 
ministration  bj   manager    ami  public  officials  working 

on    the    basic    principles    "f    truth    ami    justice. 


Photometry  and  Rating  of  Electric  Lamps 

ON  die  introduction  of  the  Edison  Incandescenl  lamp 
to  industrial  Bervice,  in  the  earl;  eighties,  its 
photometric  rating  commenced  on  the  already  existing 
basis  of  the  photometric  rating  of  gas  flames,  namely, 
the  maximum  luminous  intensity  in  all  directions  from 
the  lamp,  m  the  horizontal  plane,  was  sought  for  and 
measured  in  terms  of  the  British  standard  candle.  This 
was  called  the  candle-power  of  the  lamp. 

The  steadiness  of  the  incandescent  lamp  under  steady 
impressed  voltage  and  the  ease  with  which  it  could  be 
rotated  in  the  photometer  soon  led  to  arguments  as 
to  the  validity  of  this  method  of  rating,  and  electric 
incandescent  lamps  soon  came  to  be  rated  in  mean  hori- 
zontal candle-power,  so  that  the  rating  of  a  lamp  ceased 
to  be  its  maximum  luminous  intensity  and  became 
reduced  to  its  average  luminous  intensity  in  the  hori- 
zontal plane. 

Different  types  of  incandescent  lamp  were  recognized 
as  having  different  spherical  reduction  factors  or  ratios 
of  mean  spherical  to  mean  horizontal  candle-power. 
These  differences  gave  rise  to  some  difficulties  with  the 
rating,  which  was  manifestly  only  a  rough  and  partial 
estimate  of  a  lamp's  performance.  A  lamp  rating  on 
the  basis  of  mean  horizontal  candle-power  is  almost  as 
indefensible  as  the  rating  of  the  sizes  of  men  on  the 
basis  of  their  girth  at  the  waist-belt.  In  spite  of  dis- 
crepancies, contradictions  and  objections,  the  mean  hori- 
zontal rating  nevertheless  persisted  in  the  incandescent 
lighting  industry  for  a  number  of  years. 

In  the  case  of  arc  lamps  the  mean  horizontal  rating 
was  found  entirely  unsatisfactory.  Early  attempts  were 
made  to  rate  naked  arc  lamps  on  the  basis  of  their  maxi- 
mum candle-power  in  the  most  favored  direction.  This 
practice,  although  it  persisted  for  a  time,  by  mere 
inertia,  could  not  be  sustained.  The  difficulties  incident 
to  arc-light  photometry,  added  to  the  unsteadiness  of 
the  arc  and  the  complexities  of  reflectors  or  inclosing 
globes,  made  the  candle-power  rating  of  arc  lamps  very 
unsatisfactory.  A  great  variety  of  makeshifts  and  cir- 
cumventions have  been  used  in  specifications  at  different 
times,  but  the  ratings  on  the  basis  of  structure,  types 
of  carbon  and  watts  input  have  probably  been  the  most 
serviceable. 

The  introduction  of  the  nitrogen-filled  lamps  has 
added  new  difficulties  to  the  rating  of  electric  "incan- 
descents."  The  mean  horizontal  basis  has  practically 
broken  down.  Many  tungsten-filament  lamps  are  pur- 
chased at  the  present  time  without  any  rating  other 
than  watts  input,  a  condition  nearly  as  indefinite 
photometrically  as  that  of  the  arc  lamp. 

The  German  manufacturers,  as  explained  on  page  162, 
appear  to  have  decided  to  rate  their  incandescent  lamps 


in    future   on    a   spherical   candle  power   hasis   ami    to    be 

in  favor  of  rating  arc  lamps  similarly.    There  can  be 

no    doubt    that    a    spherical   candle  power    hasis    is    tech 
nieally  correct   and   much  superior  to  a  mere  mean   hori- 
zontal   candle-power    basis.      There    is    the    que  I 

however,  whether  the  change  is  not.  inexpedient  com- 
mercially. An  incandescenl  lamp  of,  say,  50  cp.  on  the 
old  basis  might  he  perhaps  only  'M  cp.  on  the  proposed 
new  hasis.  That  is  to  say,  there  would  in  many  cases 
he  nothing  to  indicate  the  transition  from  mean  hori- 
zontal to  mean  spherical  candles,  and  even  if  the  addi- 
tional words  were  always  used,  it  is  improbable  that 
the  transition  could  be  explained  to  the  average  pur- 
chaser in  such  a  way  that  he  could  appreciate  its 
meaning. 

It  seems,  therefore,  very  desirable  to  rate  all  illumi- 
nants  on  a  basis  of  luminous  flux,  or  lumens,  instead 
of  on  candle-power.  A  lamp  of  10  mean  spherical 
candles  is  necessarily  a  lamp  of  125.7  lumens,  or  a  lamp 
of,  say,  500  lumens  is  necessarily  also  a  lamp  of  39.8 
mean  spherical  candles.  The  lumen  is  a  more  logical 
unit  than  the  candle,  and  the  new  term  would  soon 
become  adopted,  especially  since  there  is  no  photometric 
rating  at  present  in  general  use. 

Once  the  lumen  is  introduced,  which  only  calls  for  its 
use  being  actually  carried  out,  since  it  has  been  recom- 
mended by  the  standards  committee  of  the  Illuminating 
Engineering  Society,  the  methods  of  measurement  are 
essentially  the  same  as  those  for  mean  candle-power, 
and  whatever  device  is  serviceable  for  one  becomes 
immediately  applicable  to  the  other. 


TheJSummation  of  Load-Factors 

THERE  are  two  ways  of  leveling  a  piece  of  ground. 
One  can  smooth  off  the  hummocks  or  fill  up  the 
hollows,  and  one  will  very  likely  combine  the  processes 
by  using  surplus  material  for  filling.  But  if  the  normal 
level  of  the  ground  is  to  be  raised,  filling  up  the  hollows 
and  laying  more  material  above  is  the  logical  procedure. 
Just  so  in  dealing  with  the  load  curve  of  an  electrical 
supply  station.  One  can  lay  on  successive  strata  with- 
out much  change  in  the  general  contour,  or  he  can  so 
plan  the  work  as  to  level  while  he  is  building  up,  filling 
up  the  hollows  and  smoothing  the  hilltops,  but  all  the 
while  keeping  the  load  constantly  moving  upward.  A 
brief  paper  on  taking  over  a  grain-elevator  load  in 
Kansas  City,  published  elsewhere  in  our  columns,  fur- 
nishes a  good  example  of  the  building-up  process.-  The 
elevator  load  is  a  peculiar  one,  since  it  varies  enormously 
from  season  to  season  and  from  month  to  month,  yet  it 
is  always  substantially  a  day  load.  Intrinsically  the 
load-factor  is  bad,  yet  as  a  matter  of  fact  it  succeeds, 
in  spite  of  its  irregularities,  in  filling  up  and  making 
more  uniform  the  day  load,  which  in  most  stations  is 
much  lower  than  it  should  be.  The  elevator  is  a  helter- 
skelter  kind  of  load,  but  its  one  point  of  uniformity, 
keeping  off  the  main  peak,  is  an  exceptional  virtue 
from  the  central-station  point  of  view. 
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The  electrical  drive  for  the  elevators  has  proved  to  be 
a  great  success,  giving  lessened  fire  risk,  great  ease  of 
control,  a  higher  efficiency  for  the  driving  machinery 
due  to  better  control,  and  a  very  considerable  reduction 
in  the  operating  costs,  in  one  case  showing  a  saving  of 
a  third  of  a  cent  per  bushel  of  grain  received.  But  the 
main  point  of  the  situation  is  its  importance  in  steady- 
ing the  total  load-factor  of  the  station.  As  the  normal 
station  peak  grows  higher  and  higher  from  accretions 
of  load,  the  need  of  filling  material  to  level  the  output 
becomes  more  and  more  acute.  It  must  be  looked  for  in 
all  sorts  of  places.  Electrochemical  work  is  one  of  the 
promising  things  for  investigation,  to  say  nothing  of 
the  general  use  of  heating  appliances,  which  at  prices 
now  not  infrequently  quoted  can  be  successfully  ex- 
ploited. Cooking  apparatus,  too,  is  an  admirable  re- 
source, since  in  most  communities  it  is  likely  to  fall 
wholly  off  the  peak,  particularly  in  large  centers  of 
population  where  cheap  supply  makes  it  all  the  more 
readily  accessible  to  the  public.  Its  general  effect  is 
to  bring  up  the  morning  load  and  the  noon  load,  while 
;oward  evening  the  cooking  peak  will  generally  be 
found  to  succeed  the  main  station  peak,  lengthening  it 
somewhat  and  making  it  fall  off  more  gradually  without 
perceptibly  increasing  the  maximum. 

The  only  case  in  which  it  is  likely  to  add  perceptibly 
it  times  of  heavy  load  is  when  big  manufacturing  plants 
ire  working  overtime,  or  more  than  one  shift,  in  a  small 
community,  and  in  this  case  the  general  load-factor  is 
so  greatly  improved  that  one  can  quite  forgive  the 
nodest  demands  made  by  electric  ranges.  The  domestic 
leating  load,  of  course,  is  strictly  off  the  peak,  being 
confined  to  comparatively  brief  periods  in  morning  and 
evening.  It  is  the  manager  who  keeps  his  eyes  open 
;vho  will  find  the  off-peak  loads  sometimes  in  rather 
mexpected  places.  For  example,  there  are  many  small 
nanufacturing  concerns  operated  on  water-power  which 
!s  not  sufficiently  continuous  to  take  care  of  the  full  load 
ill  day.  If  energy  is  to  be  had  at  a  favorable  price, 
which  could  be  well  afforded  in  such  cases,  it  will  fre- 
mently  prove  to  be  entirely  practicable  to  use  the 
necessary  amount  of  electric  power  during  the  early 
part  of  the  day  to  permit  storing  the  water  for  the 
ifternoon.  In  some  industries,  too,  power  is  used  to 
my  material  extent  only  for  a  few  hours  per  day,  and 
inducements  can  readily  be  made  to  cause  these  hours 
;o  be  off  the  peak.  Such  cases  are  perhaps  not  frequent 
mough  to  serve  as  a  basis  for  generalization,  but  they 


do  occur  and  can  be  worked  to  the  advantage  of  all 
concerned.  The  main  thing  is,  in  keeping  after  busi- 
ness, to  watch  carefully  for  every  opportunity  that  may 
come  to  steady  the  load  curve,  even  if  the  load  assumed 
should,  considered  by  itself,  be  as  bad  as  were  the  grain 
elevators  which  form  the  text  for  these  suggestions. 


Radio  Antenna  Constants 

THE  method  of  predetermining  the  effective  capacity 
and  inductance,  and  thereby  the  oscillation  fre- 
quency, of  a  simple  loaded  or  unloaded  antenna  which 
was  described  by  Louis  Cohen  in  our  issue  for  Jan.  30, 
1915,  assumed  a  uniformly  distributed  capacity  and  in- 
ductance along  the  aerial  system.  In  the  earlier  days  of 
radiotelegraphy  antennas  meeting  this  restriction  were 
not  uncommon.  It  was  usual  practice  to  erect  "harps" 
of  six  or  eight  parallel  wires  in  vertical  or  nearly  ver- 
tical positions,  and  in  even  the  more  complicated  forms 
of  aerial  there  was  no  sharp  transition  point  within  the 
antenna  structure.  Since  the  desirability  of  concentrat- 
ing the  capacity  of  the  antenna  at  the  highest  possible 
point  has  become  appreciated,  however,  it  has  become 
customary  to  build  extended  "flat-top"  or  umbrella  an- 
tennas with  closely  bunched  "rat-tail"  or  leading-in 
wires.  It  is  obvious  that  in  such  networks  the  vertical 
lead  has  larger  inductance  and  smaller  capacity  per 
unit  length  than  has  the  widely  extended  upper  portion. 
Realization  of  the  desirability  of  extending  Mr.  Cohen's 
method  of  calculation  to  the  more  modern  form  of  an- 
tenna has  led  A.  F.  Puchstein  to  work  out  the  parallel 
mathematical  development  which  is  given  in  this  week's 
issue.  The  present  article  should  be  studied  in  con- 
nection with  that  of  Mr.  Cohen.  Taken  thus,  it  will 
prove  of  considerable  interest  to  those  who  have  fol- 
lowed the  various  methods  by  which  the  numerical  prob- 
lems of  aerial-wire  vibrations  have  been  attacked. 

At  the  present  time  radio  engineers  need  comprehen- 
sive analytical  treatment  of  antenna  systems.  The  pre- 
determination of  the  mechanical  stresses  in  aerials  under 
varying  conditions  of  wind  and  sleet  is  not  difficult,  be- 
cause the  mass  of  data  obtained  in  transmission-line 
building  has  led  to  numerous  useful  numerical  relations. 
The  purely  electrical  properties  present  greater  hard- 
ships, however.  Systematic  observations  of  the  vari- 
ation of  capacity,  inductance,  total  resistance  and  radia- 
tion resistance  with  height,  etc.,   are  needed. 


FOLLOWING  the  present  number,  The  Coming  Issues 
which  is  the  technical  and  engineer- 
ing issue  of  the  month,  next  week's  Electrical 
World,  the  fourth  issue  for  January,  will  be  the  com- 
mercial number,  wherein,  in  accordance  with  the  usual 
program,  particular  emphasis  will  be  given  to  the  sales 
problems  of  the  electrical  industry.  A  leading  article, 
"The  Value  of  the  Poor  Man's  Business,"  will  describe 
methods  and  experience  in  bringing  electric  light  to 
hundreds  of  modest  homes,  summarizing  the  success  of 
a  plan  of  selling  begun  at  Hartford,  Conn.,  six  years 
ago.  Electric  heating,  which  is  now  attracting  the  in- 
terested  attention  of  the   entire  industry,  will   be  the 


subject  of  several  articles — one  a  descrip- 
tion of  a  large  high-school  building  in  the 
far  West  heated  entirely  from  a  near-by  water-power. 
Methods  of  storing  stock  and  maintaining  electrical 
equipment,  discussed  on  other  pages,  will  be  of  interest 
to  operating  men,  contractors  and  dealers  alike.  In  the 
Jan.  29  number,  the  fifth  issue  of  the  month,  engineering 
applications  of  electricity  will  be  featured.  Resuming 
the  customary  schedule,  the  first  issue  of  February  will 
be  the  public  relations  number,  in  which  will  begin  the 
first  of  a  series  of  "Talks  with  Leading  Men  in  the 
Electrical  Industry,"  and  the  Feb.  12  number  will  be  the 
regular  power  and  operating  issue. 
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Chicago,   Milwaukee  &•  St.   Paul  Railway  Operates  First  Electric  Train  Over  the  Rocky  Mountains 
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i  in-  afonta n.i  i  'i.-A .  i  i  lotn- 
pany,  the  Chicago,  mii- 
waukee  &  si  Paul 
way  l.s  now  operating 
traina  by  electricity 
the  Bral  i  1  8  mile  iiiviHlon 
of  iih  440  mile  electi  Iflca- 
tion  in  the  Rocky  Moun- 
tains. Tin-  Oral  test  train, 
which  Inaugurated  elec- 
tric ■<  r  the  i  oadj 

la    pictured     herewith.      All 

frelghl  traina  over  the 
mountain  division  are 
now  being  handled  by 
electric  locomotives,  and 
full  electric  passenger 
service  will  be  begun 
shortly.  On  down  gradea 
the  eight  motors  in  each 
3r>00-hp.  locomotive  pro- 
vide regenerative  braking, 
returning  energy  to  the 
3000  -  volt  direct  -  current 
overhead  trolley,  and  thus 
serving  to  help  haul  as- 
cending trains  on  other 
parts  of  the  system. 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Asc  Dela- 
tions   and    Societies 


Western   Society   of  Engineers  Holds  Dinner 

Samuel  Insull,  president  of  the  Commonwealth  Edi- 
son Company  of  Chicago,  made  the  main  address  at  the 
annual  dinner  of  the  Western  Society  of  Engineers  on 
Jan.  12,  on  the  subject  "Universal  Electricity  Supply." 

John  W.  Alvord,  past-president  of  the  Western  So- 
ciety of  Engineers,  has  given  the  organization  without 
restrictions  securities  to  the  amount  of  $1,000  to  pro- 
vide funds  for  a  medal  to  be  awarded  annually  to  men 
who  perform  great,  though  perhaps  inconspicuous,  serv- 
ice to  mankind  through  the  practice  of  engineering. 

W.  B.  Jackson,  the  outgoing  president,  in  his  address 
discussed  the  ethics  of  the  profession,  and  B.  E.  Grant, 
the  newly  elected  president,  spoke  briefly  on  the  prob- 
lems of  the  society  and  the  means  of  overcoming  them. 

The  Chanute  medals  were  awarded  respectively  to  An- 
drews Allen,  consulting  engineer,  for  the  best  general 
engineering  paper,  "The  Engineering  Opportunities  of 
Our  Coal-Mining  Fields";  to  N.  M.  Stineman  for  the 
best  civil  engineering  paper,  "Reactions  in  a  Three- 
Legged  Stiff  Frame  with  Hinged  Column  Bases,"  and 
to  H.  E.  Goldberg  for  a  mechanical  engineering  paper 
on  "Arithmetical  Machines." 

The  officers  elected  for  1916  are:  President,  B.  E. 
Grant,  division  engineer  of  the  Board  of  Local  Improve- 
ments, Chicago;  first  vice-president,  C.  H.  Cartlidge, 
bridge  engineer  for  the  Chicago,  Burlington  &  Quincy 
Railroad;  second  vice-president,  D.  W.  Roper,  assistant 
chief  operating  engineer  of  the  Commonwealth  Edison 
Company ;  third  vice-president,  Prof.  F.  H.  Newell,  Uni- 
versity of  Illinois,  and  trustee,  Ernest  McCullough,  con- 
sulting engineer. 


Municipal  System  for  Los  Angeles  Suburbs 

The  Los  Angeles  Public  Service  Commission  on  Jan. 
8  adopted  a  resolution  directing  its  chief  electrical  engi- 
neer to  prepare  and  report  as  soon  as  practicable  plans  and 
specifications  for  municipal  distributing  substations  in 
Garvanza  and  Hollywood,  also  for  all  material  and  equip- 
ment necessary  for  constructing  electric  distributing 
systems  in  East  Los  Angeles,  Highland  Park,  Garvanza, 


Hollywood  and  East  Hollywood  districts,  and  "that  such 
other  provision  be  made  by  the  chief  electrical  engineer 
as  may  be  necessary  for  meeting  the  requirements  of 
these  districts  for  municipal  electrical  energy  for  com- 
mercial light,  heat  and  street  lighting." 

This  action  is  in  accordance  with  the  recommenda- 
tions of  the  commission's  committee  on  extensions,  and 
it  was  taken  after  the  Pacific  Light  &  Power  Company 
and  the  Los  Angeles  Gas  &  Electric  Corporation  had 
refused  to  sell  their  respective  distributing  equipment 
in  these  districts  to  the  city.  It  is  the  first  definite  step 
toward  paralleling  the  lines  of  the  private  companies. 
Chief  Electrical  Engineer  Scattergood  is  reported  to 
have  stated  that  the  distributing  system  in  Hollywood 
and  East  Hollywood  districts  will  cost  about  $350,000, 
and  that  in  the  other  three  districts  the  cost  will  be 
about  $375,000. 


Institute  of  Radio  Engineers  Elects  Officers 

At  the  meeting  of  the  Institute  of  Radio  Engineers 
held  at  Columbia  University,  New  York  City,  Jan.  5 
the  following  officers  and  managers  were  elected  for 
1916:  President,  Dr.  A.  E.  Kennelly  of  Harvard  Uni- 
versity; vice-president,  John  L.  Hogan,  Jr.;  treasurer, 
Warren  F.  Hubley ;  secretary,  David  Sarnoff.  The  board 
of  managers  comprises  the  following:  Louis  W.  Austin, 
John  Hays  Hammond,  Jr.,  Robert  H.  Marriott,  Guy  Hill, 
Edwin  H.  Armstrong,  Capt.  W.  H.  G.  Bullard,  Lloyd 
Espenschied,  John  Stone  Stone  and  Roy  A.  Weagant. 
Prof.  Alfred  N.  Goldsmith  is  editor  of  publications. 

A  very  interesting  paper  was  presented  by  Prof.  A. 
Hoyt  Taylor  on  "Variations  in  Nocturnal  Transmis- 
sion," prepared  by  himself  and  A.  S.  Blatterman. 
Among  those  who  discussed  the  paper  were  Capt. 
W.  H.  G.  Bullard,  head  of  the  United  States  Naval  Radio 
Service,  and  V.  Ford  Greaves  of  the  Department  of 
Commerce.  After  the  meeting  at  Columbia  University 
the  new  board  of  directors  met  at  the  Holland  House, 
where  three  additional  directors  to  serve  on  the  board 
for  1916  were  appointed  and  a  general  discussion  was 
held  as  to  the  best  methods  by  which  to  increase  the 
activities  of  the  institute. 
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Samuel  Insull  Speaks  on   "Universal 
Electricity  Supply" 

Enormous  Possibilities  for  Central -Station  Expansion  in  Electri- 
fication of  Railroads  and  Concentration  of  Power 
Production 

Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company  of  Chicago,  addressed  the  Alumni  Associa- 
tion of  the  Massachusetts  Institute  of  Technology  at  its 
annual  meeting  in  Boston  on  Jan.  8  upon  "Universal 
Electricity  Supply."  He  also  gave  an  address  on  the 
same  subject  before  the  Western  Society  of  Engineers  in 
Chicago  on  Jan.  12.  Extending  his  well-known  views 
upon  the  economic  value  of  the  central  station,  Mr.  Insull 
presented  new  and  striking  figures  of  the  savings  possi- 
ble through  centralized  production  and  distribution. 
Thirty  years  ago  the  area  supplied  from  a  central  sta- 
tion in  New  York  City  was  less  than  a  mile  square. 
Now  there  are  generated  yearly  in  the  United  States 
more  than  17,500,000,000  kw.-hr.  Central-station  plant 
rating  has  risen  from  3,000,000  hp.  in  1902  to  11,000,000 
hp.  in  1912,  with  a  probable  further  increase  of  20  to 
25  per  cent  since.  The  main  impetus  of  the  industry 
in  the  last  few  years  comes  from  the  development  of 
large  prime  movers  and  improvements  in  transmission 
and  distribution. 

The  efficiency  of  the  steam  turbine  has  increased  35 
per  cent  in  the  last  two  or  three  years.  A  few  years 
ago  only  8  to  10  per  cent  of  the  energy  of  coal  was 
delivered  to  the  line.  The  early  Parsons  and  Curtis 
turbines  raised  the  plant  efficiency  to  12.5  per  cent. 
Improvements  in  the  past  two  or  three  years  have  in- 
creased this  to  17  per  cent.  How  far  that  efficiency  can 
be  increased  by  other  means,  such  as  gas  turbines  or 
the  production  of  electrical  energy  direct  from  some 
mineral,  is  a  matter  of  conjecture.  The  industry  is  in 
so  vastly  improved  a  condition  compared  with  ten  or 
fifteen  years  ago  that  the  possibilities  of  extending 
service  over  very  much  greater  areas  are  becoming  more 
and  more  apparent  to  those  who  follow  the  industry. 

At  Chicago  500  kw.-hr.  per  capita  is  generated  yearly, 
compared  with  about  74  kw.-hr.  in  the  county  of  Lon- 
don, or,  say,  150  kw.-hr.  in  Greater  London,  for  a  fairer 
comparison,  including  electric  railways.  The  electrifi- 
cation of  steam  railroads  at  Chicago  is  a  pressing  ques- 
tion. The  politicians  assume  that  it  is  only  necessary 
to  ask  the  railroads  to  accomplish  this  and  it  will  be 
done,  but  3500  miles  of  track  are  involved,  and  the 
solution  of  the  problem  requires  years  of  experience, 
since  a  comprehensive  and  not  a  piecemeal  solution  is 
desirable.  The  speaker  said  that  he  did  not  assert  that 
the  electrification  of  railroads  is  an  economic  proposi- 
tion to-day,  that  being  a  question  which  must  be  deter- 
mined by  the  railroads  themselves.  "My  business,"  said 
Mr.  Insull,  "is  manufacturing  energy  and  not  manufac- 
turing transportation.  I  do  not  want  to  be  quoted  as 
arguing  in  favor  of  immediate  electrification  at  any 
point  in  this  country,  but  I  do  wish  to  emphasize  the 
economic  value  of  diversity  of  industries  as  users  of 
electric  service." 

The  speaker  said  that  if  the  railroads  in  the  Chicago 
district  should  be  electrified  they  would  add  125,000  kw. 
to  the  present  load,  and  that  one  system  would  be  ob- 
liged to  carry  728,000  kw.  if  no  account  was  taken  of 
the  diversity  factor.  Owing  to  overlapping  peaks,  how- 
ever, the  service  could  be  rendered  by  577,000  kw., 
making  a  saving  of  150,000  kw.  through  centralization. 
This  represents  a  capital  saving  of  $30,000,000,  and  the 
saving  in  fuel  consumption  would  be  5,900,000  tons 
yearly  on  a  total  assumption  of  11,000,000  tons. 

"Now  suppose,"  said  Mr.  Insull,  "that  we  carry  this 
idea  farther  afield,  considering  the  electrification  of  all 


the  railroads  in  the  country.  It  takes  about  2,800,000 
tons  of  coal  yearly  to  operate  the  railroads  in  the  Chi- 
cago district  by  steam  locomotives.  Applying  the  same 
figures  to  the  entire  country  and  correcting  by  figures 
of  the  Interstate  Commerce  Commission,  we  find  that 
135,000,000  tons  of  coal  are  yearly  required  for  steam 
railroads  in  this  country.  If  the  same  process  is  fol- 
lowed with  the  diversity  factor  as  in  Chicago,  we  find 
that  if  we  could  marshal  all  the  energy  requirements  of 
central  stations,  railways,  manufactories,  mines,  street 
cars,  etc.,  the  43,000,000  hp.  now  required  for  separate 
operation  would  be  reduced  to  30,000,000  hp.  if  operated 
under  one  system  of  production  and  distribution.  I 
am  not  suggesting  a  single  system  for  the  United 
States — that,  of  course,  is  impossible — but  I  do  sug- 
gest a  series  of  state-wide  organizations  where  the 
density  of  use  is  sufficient  for  all  the  energy  require- 
ments of  one  territory  to  be  met  by  one  system  per 
territory.  One  might  embrace  Boston  and  New  York, 
another  New  York  and  Philadelphia,  a  third  Philadel- 
phia and  Pittsburgh.  The  savings  of  such  group  sys- 
tems would  be  almost  fabulous,  amounting  to  from 
12,000,000  hp.  to  15,000,000  hp.  at,  say,  $200  per  horse- 
power. The  annual  saving  in  fuel  consumption  would 
be  about  250,000,000  tons,  or  $500,000,000. 

"The  coming  of  a  universal  system  of  electrical  supply 
is  as  inevitable  as  day  and  night.  It  will  mean  enor- 
mous savings  to  manufacturers  of  transportation,  a 
very  large  saving  in  labor,  interest,  depreciation,  gen- 
eral capital  charges,  the  preservation  of  natural  re- 
sources, lower  relative  consumption  of  copper,  lead  and 
other  metals,  and  will  lead  to  a  lower  cost  of  production, 
and  so  to  a  lower  unit  price  to  the  smallest  user,  corre- 
sponding to  the  most  efficient  mobilization  of  the 
business.  There  would  be  a  gain  to  all  classes  down  to 
the  occupants  of  the  smallest  city  flat — cheaper  power 
and  low-priced  light  for  rich  and  poor  alike.  Although 
it  does  not  seem  possible  to  try  this  out  on  a  national 
basis,  the  unification  of  electrical  supply  is  steadily 
proceeding,  and  in  adding  to  the  wealth  of  the  country 
and  as  a  factor  in  reducing  costs  it  is  putting  us  in  a 
better  position  to  compete  in  the  markets  of  the  world." 


Los  Angeles  Condemnation  Hearing 

Testimony  Regarding  the  Severance  Damages  to  Be  Paid  by  City 

in  Taking  Over  Los  Angeles  Property  of  South 

California  Edison  System 

In  the  continuation  of  the  condemnation  suit  brought 
by  the  city  of  Los  Angeles  against  the  Southern  Cali- 
fornia Edison  Company,  earlier  reports  of  which  have 
appeared  in  the  Electrical  World  for  Dec.  4,  18  and 
25,  1915,  Dr.  George  L.  Hoxie  showed  the  relation 
of  the  capacity  of  the  water  plants  to  the  demand 
on  them  by  consumers.  The  average  in  the  fiscal 
year  1915  was  89  per  cent.  The  chart  showed  that  with 
partial  severance  the  demand  would  be  79  per  cent,  and 
with  the  Los  Angeles  city  business  and  the  Pacific  Elec- 
tric both  severed,  62  per  cent. 

About  90  per  cent  of  the  available  developed  power 
is  actually  used  in  the  Edison  system,  and  if  the  Los 
Angeles  business  is  lost  this  percentage  would  be  80 
per  cent,  granting  that  the  Pacific  Electric  company's 
load  is  kept. 

The  water-power  available  in  the  streams  up  to  the 
capacity  of  the  plants  is  240,000,000  kw.-hr.  The  energy 
actually  used  was  214,000,000  kw.-hr.,  of  which  151,- 
000,000  kw.-hr.  was  used  on  business  outside  Los  An- 
geles. This  last  is  for  complete  severance.  Water- 
power  waste  at  generating  stations  was  given  as  24,000,- 
000  kw.-hr.     Valued  at  65  mills  per  kilowatt-hour,  this 
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would  mean  $132,000,  equal  to  6  per  cent  on  (2,200,000. 
Thai  is  the  money  winch  would  be  Idle  under  condition! 
of  partial  severance. 

I»     M    Trott,    itatistieian  tit"  the  company,  ollVred  tea 

timonj  showing  total  phj  ileal  property  used  [n  the 
operation  of  the  company's  business,  Including  cost  of 
water  rights,  franchisee,  licensee,  organizations,  etc., 
!28.  The  value  of  the  Los  Angeles  electrical  dis- 
tributing system  In  Los  Angeles,  Including  poles,  wires 

and    meter   service,    is    |  1,089,602.      The   total   value,    In- 
cluding the  San  Pedro  district,  is  14,429,888. 
S.  M.   Kennedy,  general  agenl   for  the  ESdison  com- 


Aiici  reading  Into  t h<-  record  the  Edgar  deposition, 
the  deposition  of  Samuel  insull,  president  of  the  Com- 
monwealth Edison  Company  of  Chicago,  was  taken  up. 

lie  also  testified  on  severance  damage.  Mr,  insull  uses 
a  method  differenl   from  that  used  by  Mr.  Edgar  and 

divides  the  severance  into  four  items,  namely:  (1)  In- 
vestment damage  due  to  loss  of  diversity,  81,681,816.04; 
(2)  operating  damage  din;  to  loss  of  diversity,  $4,235,- 
808.64;  (8)  fixed  charges  on  idle  investment,  $2,340,- 
917.31  ;  (4)  damage  due  to  difference  between  8  per  cent 
net  return  on  investment  obtainable  without  severance 
and  continuance  of  present  basis  on  which  his  calcula- 
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pany,  testified  that  territory  outside  of  Los  Angeles 
has  been  developed  close  to  the  point  of  saturation. 

Assistant  General  Manager  R.  H.  Ballard,  recalled 
by  the  company,  testified  as  to  plant  expenditures  which 
would  be  required  up  to  1923,  totaling  $1,768,380.  If 
the  company  were  to  retain  the  Los  Angeles  business, 
it  would  enlarge  the  Long  Beach  steam  plant  by  30,000 
kw.,  perhaps  in  1917. 

Charles  L.  Edgar,  president  of  the  Boston  Edison  com- 
pany, by  deposition,  explained  his  theories  of  estimat- 
ing severance  damages  as  follows:  After  severance  the 
company  would  earn  substantially  less  than  8  per  cent 
per  annum  on  its  outside  business,  and  since  8  per  cent 
is  considered  a  fair  return,  the  deficits  below  this  are 
charged  to  the  city  for  eight  years  and  the  permanent 
loss  at  the  end  of  that  period  is  capitalized  at  6  per 
cent.  This  gives  a  total  severance  damage,  according 
to  Mr.  Edgar's  method  of  computation,  of  $11,096,283.88. 
Mr.  Edgar  said  that  he  estimated  the  present  value  of 
the  Southern  California  Edison's  electric  business,  as 
arrived  at  by  his  own  experience  in  valuing  properties, 
at  $37,631,000.  Using  the  same  method  of  reasoning, 
he  estimated  that  the  total  value  of  the  electric  prop- 
erties of  the  Southern  California  Edison  Company,  after 
the  Los  Angeles  distributing  system  and  franchises 
had  been  taken  away,  would  be  $13,245,000.  The  differ- 
ence between  these  two  amounts,  $24,386,000,  would 
represent  just  compensation  to  the  company,  including 
all  values  and  severance  damage. 


tions  are  based,  $2,786,497.68,  making  a  total  severance 
damage  of  $10,945,039.58. 

Prof.  David  Friday,  of  the  University  of  Michigan, 
deposed  as  to  franchise  rights  in  connection  with  a  dep- 
osition by  Prof.  Henry  C.  Adams,  who  was  formerly 
with  the  Interstate  Commerce  Commission.  Professor 
Adams  classes  all  values,  such  as  going-concern  value, 
development  cost,  value  as  a  business  and  other  non- 
physical  values,  under  the  term  "franchise  values,"  and 
takes  as  the  franchise  value  the  combination  of  what 
he  calls  the  cost  of  maintaining  the  investment  and  the 
actual  gross  earnings  of  the  company.  In  the  case  of 
the  Southern  California  Edison  Company  the  cost  of 
maintaining  the  plant  is  taken  at  6  per  cent  of  gross 
and  the  total  earnings  are  taken  at  8  per  cent,  leaving 
2  per  cent  of  gross  to  be  capitalized,  which  gives  as  the 
sum  for  going-concern  value  attributable  to  the  portion 
of  the  Edison  company's  business  sought  to  be  con- 
demned by  the  city  of  Los  Angeles,  assuming  complete 
severance,  $4,606,555.  Of  this  total,  Professor  Adams 
assigns  $4,164,991.04  to  the  value  of  the  light  franchise, 
which  is  a  constitutional  franchise,  and  $441,563.96  to 
the  value  of  the  power  franchise,  which  expires  in  1921. 

Arthur  R.  Kelley,  valuation  engineer,  formerly  engi- 
neer of  the  Railroad  Commissions  in  the  States  of 
Washington  and  California,  testified  that  the  cost  of 
carrying  the  idle  plants  amounts  to  $4,461,483.22.  In 
addition  to  the  severance  damage,  Mr.  Kelley  stated  that 
the  value  as  a  going  concern  is  $5,187,000. 
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New  Construction  Plans  on  a  Large  Scale 

The  plans  of  many  of  the  public-utility  companies  make  it  reasonable  to  estimate  that 
these  properties  as  a  whole  will  spend  for  new  construction  in  1916  double  the  amount  they 
devoted  to  this  purpose  in  1915. — Statement  by  Holton  H.  Scott,  vice-president  and  general 
manager  Doherty   Operating  Company,  to  the  Electrical  World. 


NEW  construction  by  public-utility  companies,  ac- 
cording to  all  present  indications,  will  be  on  a 
large  scale  during  1916.  Many  companies  will 
invest  in  additions  and  betterments  twice  as  much  cap- 
ital as  they  did  in  1915.  In  certain  individual  instances 
companies  will  spend  in  1916  more  than  enough  to 
balance  the  reduction  enforced  in  their  1915  expendi- 
tures by  the  war,  so  that  their  combined  outlay  for  the 
two  years  will  be  greater  than  the  usual  investment  in 
such  a  period.  It  appears  that  the  higher  range  of 
prices  for  metals  and  raw  materials,  which  was  discussed 
in  last  week's  Electrical  World,  will  not  have  much 
effect  on  the  construction  programs  of  the  established 
companies.  Notwithstanding  the  expected  higher  costs 
of  apparatus  and  materials,  most  of  the  public-utility 
companies  are  looking  forward  confidently  to  unusual 
expansion  in  1916  because  of  the  great  demands  for 
service  and — what  is  an  essential  factor  in  their  calcu- 
lations— the  excellent  market  which  has  developed  for 
their  securities. 

On  account  of  the  European  war  the  construction 
programs  were  curtailed  very  sharply  in  the  latter  part 
of  1914  and  in  1915.  Not  only  was  there  widespread 
apprehension  as  to  the  business  situation  in  this  coun- 
try, but  the  companies  found  that  it  was  impossible  to 
market  securities  on  a  normal  scale  or  at  reasonable 
rates  of  interest.  Among  the  officials  of  companies 
which  were  financed  in  part  by  European  investors  con- 
siderable discussion  took  place  as  to  the  effect  of  the 
closing  of  the  foreign  sources  of  funds.  It  was  agreed 
pretty  generally  that:  (1)  this  country  would  be  ob- 
liged to  buy  back  a  large  volume  of  investment  securi- 
ties from  European  holders;  (2)  hereafter  public-utility 
companies  would  be  forced  to  rely  on  investors  in  this 
country  and,  because  of  the  waste  of  resources  in  Europe 
and  the  resultant  world-wide  scarcity  of  capital,  would 
have  to  pay  higher  rates  of  interest  for  funds. 

The  Effect  of  New  Wealth 

Subsequent  developments  have  made  a  revision  of 
these  conclusions  necessary.  European  selling  of  public- 
utility  securities  has  been  on  a  smaller  scale  than  was 
anticipated.  The  curtailment  of  the  investment  demand 
in  this  country  for  a  time  and  the  slowing  down  of 
general  industry  led  to  an  enormous  accumulation  of 
banking  funds.  This  was  followed  by  a  sudden  return 
of  industrial  activity  as  the  outcome  of  enormous  war 
orders,  by  resultant  new  and  large  wealth,  and  by  a 
gradual  development  of  an  investment  demand.  The 
investment  demand  found  the  bankers  with  shelves 
almost  bare  of  securities.  At  the  present  time  repre- 
sentatives of  the  bond-distributing  houses  are  asking 
the  great  public-utility-holding  companies  for  offerings 
of  securities.  The  advantage  of  this  situation  to  the 
public-utility  companies  is  obvious.  The  difference  be- 
tween having  to  go  to  the  bankers  and  having  the 
bankers  come  to  you  is  worth  several  points  on  bonds. 

Undoubtedly  the  position  of  the  electric  central- 
station  companies  has  been  strengthened  substantially 
by  the  fact  that  as  a  rule  their  bonds  were  not  affected 
much  during  the  gloomy  period  after  the  war  was 
started.  While  the  companies  were  handicapped  by  the 
inability  to  sell  securities  in  substantial  volume,  they 
did   not   see   a   material   decline   in    quotations.      "The 


dealers  are  asking  now  for  even  small  blocks  of  securi- 
ties," said  one  executive  to  the  representative  of  the 
Electrical  World. 

A  Good  Market  for  Bonds 

The  assured  market  for  securities  relieves  the  public- 
utility  companies  from  a  situation  that  might  have 
become  very  embarrassing.  War-order  business  and 
the  broader  general  prosperity  which  has  sprung  from 
it  have  caused  an  increase  in  the  demand  for  public- 
service  facilities.  At  this  time  the  demand  is  greater 
than  some  of  the  public  utilities  can  meet.  At  certain 
points  if  additional  facilities  were  ready  the  companies 
would  be  able  to  find  customers  for  them  instantly. 
Some  business  is  practically  being  lost  because  it  can- 
not be  cared  for  in  a  satisfactory  manner.  The  develop- 
ment of  additional  business  followed  so  quickly  after 
the  period  of  curtailment  that  a  number  of  companies 
found  that  they  were  not  prepared  for  it.  This  is  not 
consistent  with  the  theory  on  which  the  well-managed 
companies  are  operated,  and,  desiring  to  furnish  the 
service  wanted  by  the  public,  they  will  expand  at  an 
unusual  rate  in  the  coming  year. 

In  answer  to  a  question  by  the  representative  of  the 
Electrical  World  as  to  whether  the  present  peak 
demand  is  regarded  as  permanent,  and  therefore  de- 
manding construction  up  to  its  full  equivalent,  an 
executive  of  a  company  with  extensive  interests  in 
different  parts  of  the  country  said:  "No;  we  think  that 
the  part  which  is  due  to  acute  war-order  business  will 
decline  after  awhile,  and  therefore  we  are  not  making 
permanent  provision  for  all  of  it.  However,  in  the 
course  of  time  partial  loss  of  this  character  of  business 
will  be  overcome  by  the  normal  growth." 

A  Generator  to  Pay  for  Itself 

An  executive  of  a  holding  company  which  has  among 
its  properties  a  central-station  company  in  a  busy  war- 
order  district  told  of  an  experience.  For  this  company 
a  second-hand  generator  was  bought  with  the  idea  that 
it  would  pay  for  itself  in  three  months.  It  is  figured 
that  the  war-order  business  is  certain  to  last  for  that 
length  of  time.  And  even  if  the  unusual  business  is  not 
held  for  a  long  period  the  company  will  have  responded 
without  loss  to  the  necessary  demands  of  its  customers 
for  service. 

Looking  forward  with  confidence  to  the  requirements 
of  the  present  year,  various  companies  let  their  contracts 
for  construction  materials,  or  for  part  of  them,  last 
fall.  These  properties  have  saved  substantially  by 
avoiding  the  existing  level  of  prices.  A  canvass  cover- 
ing a  number  of  properties  shows  that  while  high  prices 
of  materials  will  lead  to  substitutes,  to  a  postponement 
of  construction  or  to  temporary  plans  in  certain  in- 
stances, the  general  policy  will  be  to  provide  service  as 
it  is  wanted. 

As  an  indication  of  the  enormous  new-construction 
program  of  the  industry,  the  manufacturers  of  elec- 
trical equipment  are  confronted  with  a  volume  of  buy- 
ing orders  far  in  excess  of  their  normal  output.  Steam- 
turbine  factories  are  booked  up  to  capacity  for  twelve 
months  ahead.  Manufacturers  of  generators,  trans- 
formers, steam  boilers  and  wire  and  cable  are  reporting 
the  largest  business  on  record. 


The  illumination  in  the  Bankers'  Club,  in  the  Equitable  Building, 
which  occupies  the  entire  thirty-eighth,  thirty-ninth  and  fortieth 
floors,  is  characteristic  of  the  effects  produced  throughout  the 
building  to  suit  particular  conditions.  Here  the  lighting  fixtures 
are  not  only  decorative  but  harmonize  with  the  architecture  and 
furnishings  in  such  a  way  that  a  proper  color  effect  is  produced 
and  so  that  eye  strain  is  eliminated.  Several  different  forms  of 
illumination  are  employed.  In  the  lounging  room,  shown  directly 
above,  are  employed  both  indirect  cove  lighting  and  direct  lighting. 
The  former,  which  is  furnished  by  fixtures  concealed  in  cornices 
around  the  columns  and  walls,  provides  general  illumination,  while 
the  latter  is  afforded  by  table  lamps  and  chandeliers  which  help 
to  carry  out  the  architectural  scheme  of  the  room  and  lend  color 


to  the  upper  portions.  Indirect  illumination  by  means  of  cove 
fixtures  is  also  employed  in  the  dining  and  grill  rooms.  A  very 
elaborate  semi-indirect  fixture  lighting  a  rotunda  on  the  thirty- 
eighth  floor  of  the  Bankers'  Club  is  shown  in  the  upper  left- 
hand  corner.  The  main  corridor,  illustrated  in  the  center  of 
the  right-hand  side,  is  illuminated  by  ornamental  wall-bracket 
fixtures  in  the  shape  of  flambeau  torches.  In  the  Savarin  restau- 
rant, which  is  in  the  basement  and  shown  at  the  center  of  the 
top  row,  still  another  method  of  illumination  is  employed.  It  con- 
sists of  illuminated  translucent  glass  cornices  around  the  columps. 
The  remaining  views  show  the  methods  of  illuminating  the  Em- 
pire Trust  Company's  banking  rooms  and  a  barber  shop.  The 
Empire  Trust  fixtures  are  like  those  used  in  the  main  entrance. 
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Electric  Service  in  Largest  Office  Building 

Engineering  Features  of  Methods  of  Distributing  Energy  in  the  New  Equitable  Building  for 
Illumination,  Elevators  and  Building  Motors  from  a  2600-Kw.  Plant  in  Basement 

By  R.  D.  Ward 

Mechanical  Engineer  for  the  Equitable  Office  Building  Corporation 


EQUIPPING  large  office  buildings  for  electric  serv- 
ice involves  many  considerations,  among  which 
are:  The  layout  of  main  feeders  and  distribution 
circuits  so  that  the  proper  voltage  may  be  maintained 
at  each  outlet  with  the  least  investment  in  copper;  ar- 
rangement of  controlling  and  protective  equipment  so 
that  too  much  time  will  not  be  required  in  turning  pub- 
lic lamps  on  or  off  and  in  replacing  fuses;  methods  of 
illuminating  offices  and  main  corridors,  and  choice  and 
grouping  of  elevators.  When  a  private  generating  plant 
instead  of  central-station  service  is  employed,  the  prob- 
lem becomes  more  extended,  for  then  a  station  must  be 
designed  to  serve  loads  which  are  nearly  as  varied  in 
character  as  those  in  a  small  city.  The  method  of  solv- 
ing the  last  problem  for  the  Equitable  Building,  New 
York  City,  the  largest  office  building  in  the  world,  was 
described  in  the  July  10,  1915,  issue  of  the  Electrical 
World.  Some  of  the  other  subjects  referred  to  above 
are  discussed  in  what  follows. 

As  mentioned  in  the  former  article,  the  generating 
equipment  consists  of  six  General  Electric  240-volt  com- 
pound-wound direct-current  generators  directly  con- 
nected with  Rice  &  Sargent  Corliss  engines.  Three  of 
the  units  are  rated  at  600  kw.,  two  at  300  kw.  and  one 
at  200  kw.,  the  latter  being  used  for  night  loads.  Since 
energy  is  distributed  over  a  three-wire,  240/120-volt 
system,  two  motor-generator  balancer  sets  are  employed, 
furnishing  a  connection  for  the  neutral  wire.  Each  set 
is  capable  of  taking  care  of  a  totally  unbalanced  load. 
To  save  space  in  the  engine  room,  a  machine  panel  was 
installed  back  of  each  generator  and  equipped  with  a 
motor-operated  inverse-time-limit  circuit-breaker  con- 
trolled from  the  main  switchboard.  From  the  breakers 
risers  lead  to  an  overhead  busbar  system  which  connects 
the  six  generator  panels  and  feeds  the  main  distributing 
boards.      Switching   facilities   and   busbar  connections 


between  the  balancer  sets,  generators  and  feeder  panels 
permit  supplying  energy  to  either  power  or  lighting 
busbars  from  any  generator,  thus  making  for  flexible 
plant  operation. 

Arrangement  of  Main  Feeders 

Four  main  distributing  panels  are  provided,  one  at 
the  base  of  each  of  four  vertical  wire  shafts  which  ex- 
tend from  the  sub-sub-basement  to  the  thirty-eighth 
floor  in  each  quarter  of  the  building.  On  these  boards 
are  mounted  knife  switches  controlling  the  risers,  while 
back  of  the  panels  on  slate  slabs  are  link  fuses.  Com- 
mencing at  the  second  floor  and  arranged  at  intervals 
of  three  floors  are  boxes  for  supporting  the  risers.  Nu- 
merous building  auxiliaries  such  as  fans  and  pumps  are 
supplied  with  energy  from  distribution  board  A.  This 
board  and  board  C  each  serve  eight  elevator  motors, 
while  boards  B  and  D  feed  sixteen  each  in  addition  to 
the  regular  distribution  cabinets  on  each  floor.  Several 
exhaust  fans  on  the  roof  are  also  fed  by  board  B. 

As  shown  on  page  138,  the  distributing  panels  on  each 
floor  are  fed  in  groups,  the  number  in  each  group  de- 
pending in  most  cases  on  the  length  of  riser  required 
to  reach  the  load.  For  instance,  the  third  to  the  eleventh 
floor  inclusive  are  served  in  groups  of  five  floors,  the 
twelfth  to  the  twenty-third  floor  inclusive  in  groups  of 
four  floors,  and  floors  from  the  twenty-fourth  up  are 
served  in  groups  of  three  floors.  The  loads  on  the  floors 
below  the  third  floor,  being  larger  in  comparison  with 
those  on  a  similar  number  of  floors  higher  in  the  build- 
ing, are  supplied  with  energy  in  a  group  of  four  floors 
instead  of  five.  With  these  arrangements  the  long  feed- 
ers are  required  to  feed  smaller  loads  than  the  short 
ones,  thereby  approximately  equalizing  the  voltage  drops 
in  all  risers.  While  it  may  appear  from  the  riser  dia- 
gram that  a  different  method  of  distribution  is  used  in 


Features  of  General  Illumination 

Two  methods  of  illumination  are  employed 
in  the  ground-floor  corridors — indirect  cove 
lighting  and  direct  lighting  by  pendent  fix- 
tures. The  latter,  which  consist  of  ornament- 
ally supported  horizontal  rings  studded  with 
radially  projecting  frosted  bulbs,  are  em- 
ployed in  the  corridors  leading  from  the  en- 
trances to  the  central  arcade.  To  make  the 
coffered  ceiling  of  the  latter  stand  out  in 
relief,  10-in.  tubular  lamps  backed  with 
trough  reflectors  are  concealed  in  the  cornice. 
Illuminated  directional  signs  of  a  pleasing 
design  at  the  cross-passages  and  elevators 
harmonize  with  the  architecture  of  this  floor. 
Corridors  and  other  passageways  on  the 
upper  floors  are  illuminated  by  canopy-type 
direct-lighting  fixtures.  In  the  offices,  how- 
ever, semi-indirect  fixtures  are  used.  A  feature 
of  the  fixtures  is  that  they  are  designed  so 
they  can  be  used  for  either  direct  or  semi- 
indirect  lighting  by  simply  changing  the 
lower  member  of  the  fixture.  In  general, 
there  are  four  fixtures  to  a  bay,  controlled 
by  two  local  push-button  switches  on  the 
columns.  About  270  fixtures  are  installed  on 
each  floor,  each  equipped  with  100-watt  lamps, 
making  about  1  watt  per  square  foot  of  floor 
space. 
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lhaftfl  /•'  and  ('  than   in     I   ami  l>.  it    i     ii"l     ,,.      The  fcddi 

tionaJ  risen  In  the  former  consist  of  two  risen  for 
ridor-lighting  circuits,  two  for  night-lighting  circuits, 

two   for   utility   rooms,   and   two   tor  stair  lamps.      'I Y 

feeden  arc  (out rolled  from  the  main  distributing  boards 

at  the  bottom  <>!'  the  riser  shafts,  hut  for  convenience  in 
it  is  desired  to  cont  rol  the  circuits  locally  switch 
Cabinets  are  provided  on  each  tloor.  These  public  light- 
ing Circuits  are  also  divided  into  zones,  those  up  to  the 
nineteenth  Moor,  except  the  stair  lamps,  being  served  by 

one  set  of  feeden  and  those  higher  in  the  building  by 

another   set.      The   stair    feeders   lead    to  the   tenth   and 
thirtieth    Boon    and    feed    ten    floors    above   and    below. 

RISER   DIAGRAM   SHOWING   GROUPING   OF  HRANCH  DIKTKi 
TIONS,    LENGTHS,   CURRENTS  AND 


The  arrangement  of  office  outlets,  corridor  lamps,  di- 

rectional  BignS,  service  outlets,  and  the  like,  for  a  typi- 
cal floor  Is  indicated  mi  page  189.  All  circuits  leading 
from  the  distributing  cabinets  to  the  local  control 
swil<  In       |,.i        through    COnduitfl    laid    in    the    tloor    Jill. 

Prom  the  control  switches  to  the  ceiling  fixtures,  how- 
ever, the  conduits  extend  up  the  wall  and  run  in  the 
floor  (HI  above.  The  baseboard  receptacles  are  served  by 
circuits  passing  through  the  same  floor  on  which  they 
are  installed.  No  conduit  contains  more  than  one  cir- 
cuit. About  18,000  ft.  of  0.5-in.  and  0.75-in.  conduit 
was  used  per  floor,  making  a  total  of  approximately 
1,000,000   ft.   for  the  entire  building. 
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Feeder 
No 

Highest  Floor 
Fed 

Type  of  Service 

Length 
(Ft.) 

Amp. 

Voltage 
I  >rop 

<  londuit 

Diameter 

(In.) 

Conductor 
Cross-Section 
(Circ.    Mil) 

L-A-l. 

2-A 

Tenant  lights 

85 

245 

1 .  50 

One  3-in. 

Three  300.000 

i    \  j 

l.-A 

Tenant  lights 

158 

292 

2.80 

One  3-in. 

Three  350.000 

L-A-3 

11-A 

Tenant  lights 

225 

300 

3.61 

One  3-in. 

Three  400.000 

L-A-l. 

16   \ 

Tenant  lights 

277 

236 

3.50 

One  3-in. 

Three  400.000 

L-A-5. 

19-A 

Tenant  lights 

327 

239 

3.72 

One  3-in. 

Three  450,000 

L-A-6. 

23-A 

Tenant  lights 

375 

245 

3.58 

One  3-in. 

Three  550.000 

L-A-7. 

26-A 

Tenant  lights 

454 

197 

3.84 

One  3-in. 

Three  500.000 

L-A-8. 

29-A 

Tenant  lights 

490 

201 

3.90 

One  3-in. 

Three  550.000 

L-A-fl 

32-A 

Tenant  lights 

528 

188 

3.86 

One  3-in. 

Three  550  000 

L-A-10 

34J4-A 

Tenant  lights 

564 

190 

3.82 

One  3-in. 

Three  600,000 

L-A-l  1 

36-A 

Tenant  lights 

600 

176 

3.77 

One  3-in. 

Three  600,000 

L-B-l. 

2-B 

Tenant  lights 

65 

167 

1.20 

One  2-in. 

Three  No.. 3/0 

L-B-2 

(i-B 

Tenant  lights 

130 

324 

2.30 

One  3-in. 

Three  400  000 

L-B-3. 

11-B 

l  enani  lights 

196 

285 

3.42 

One  3-in. 

Three  350,000 

L-B-4 . 

15-B 

Tenant  lights 

247 

225 

3.40 

One  3-in. 

Three  350,000 

L-B-5. 

19-B 

Tenant  lights 

295 

228 

3.60 

One  3-in. 

Three  400,000 

L-B-6. 

23-B 

Tenant  lights 

344 

224 

3.66 

One  3-in. 

Three  450.000 

L-B-7. 

26-B 

Tenant  lights 

393 

157 

3.78 

One  3-in. 

Three  350.000 

L-B-8. 

29-B 

Tenant  lights 

429 

165 

3.80 

One  3-in. 

Three  400.000 

L-B-9. 

32-B 

Tenant  lights 

467 

160 

3.56 

One  3-in. 

Three  450.000 

L-B-10 

34^-B 

Tenant  lights 

503 

170 

3.88 

One  3-in. 

Three  500.000 

L-B-ll 

37-B 

Tenant  lights 

570 

141 

3.83 

One  3-in. 

Three  450.000 

L-B-12 

G-B 

Public  lights 

103 

149 

2.46 

One  2-in 

Three  No.  2/0 

L-B-13 

19-B 

Public  lights 

245 

292 

3.44 

One  3-in. 

Three  400,000 

L-B-14 

29-B 

Public  lights 

380 

238 

3.88 

One  3-in. 

Three  500,000 

L-B-l  5 

37-B 

Public  lights 

503 

240 

3.98 

One  3-in. 

Three  650.000 

L-B-l  6 

19-B 

Corridor  lights 

194 

33 

3.30 

One  \%  in. 

Three  No.  4 

L-B-l  7 

37-B 

Corridor  lights 

441 

52 

3.78 

One  2-in. 

Three  No.  2/0 

L-B-18 

19-B 

Night  lights 

194 

18 

2.85 

One  \\i  in. 

Three  No.  6 

L-B-19 

35-B 

Night  lights 

429 

19 

2.70 

One  134  in. 

Three  No.  2 

L-B-20 

10  &  30-B 

Stair  lights 

453 

57 

3.30 

One  2-in. 

Three  No.  3/0 

L-C-l. 

2-C 

Tenant  lights 

58 

185 

1.10 

One2J^-in. 

Three  No.  4/0 

L-C-2. 

6-C 

Tenant  lights 

134 

296 

2.42 

One  3-in. 

Three  350.000 

L-C-3. 

11-C 

Tenant  lights 

201 

350 

3.36 

One  3-in. 

Three  450.000 

L-C-4. 

15-C 

Tenant  lights 

253 

264 

3.58 

One  3-in. 

Three  400,000 

L-C-5. 

19-C 

Tenant  lights 

302 

270 

3.88 

One  3-in. 

Three  450,000 

L-C-6.  23-C 

Tenant  lights 

351 

254 

3.82 

One  3-in. 

Three  500.000 

L-C-7J26-G 

Tenant  lights 

400 

182 

3.90 

One  3-in. 

Three  400.000 

L-C-8.I29-C 

Tenant  lights 

436 

188 

3.53 

One  3-in. 

Three  500.000 

L-C-9.  32-C 

Tenant  lights 

504 

201 

3.62 

One  3-in. 

Three  600,000 

L-C-10|34^-C 

Tenant  lights 

540 

210 

3.74 

One  3-in. 

Three  650.000 

L-C-l  136-C 

Tenant  lights 

576 

184 

3.79 

One  3-in. 

Three  600.000 

L-C-l 2    6-C 

Public  lights 

110 

172 

2.42 

One  2-in. 

Three  No.  3/0 

L-C-13  19-C 

Public  lights 

253 

264 

3.57 

One  3-in. 

Three  400,000 

L-C-14|29-C 

Public  lights 

387 

206 

3.80 

One  3-in. 

Three  450,000 

L-C-15  36-C 

Public  lights 

510 

128 

3.50 

One  3-in. 

Three  400.000 

L-C-16  19-C 

Corridor  lights 

188 

33 

2.50 

One  lJ4-in. 

Three  No.  3 

L-C-l  7i35-C 

Corridor  lights 

436 

35 

3.10 

One  2-in. 

Three  No.  0 

L-C-18J19-C 

Night  lights 

188 

19 

2.90 

One  \x/i-\a.. 

Three  No.  6 

L-C-19 

35-C 

Night  lights 

436 

19 

2.70 

One  lK-in. 

Three  No.  2 

L-C-20 

10  &  30-C 

Stair  lights 

460 

72 

3.35 

One  2-in. 

Three  No.  4/0 

L-D-l. 

2-D 

Tenant  lights 

40 

213 

0.90 

One  3-in. 

Three  No.  4/0 

L-D-2. 

6-D 

Tenant  lights 

116 

336 

2.10 

One  3-in. 

Three  400,000 

L-D-3. 

11-D 

Tenant  lights 

183 

289 

3.20 

One  3-in. 

Three  350.000 

L-D-4. 

15-D 

Tenant  lights 

235 

236 

3.40 

One  3-in. 

Three  350,000 

L-D-5. 

19-D 

Tenant  lights 

314 

263 

3.53 

One  3-in. 

Three  500,000 

L-D-6. 

23-D 

Tenant  lights 

363 

275 

3.97 

One  3-in. 

Three  550.000 

L-D-7 

26-D 

Tenant  lights 

412 

189 

3.70 

One  3-in. 

Three  450.000 

L-D-8. 

29-D 

Tenant  lights 

448 

183 

3.90 

One  3-in. 

Three  450,000 

L-D-9.32-D 

Tenant  lights 

486 

196 

3.71 

One  3-in. 

Three  550,000 

L-D-10;34H-D 

Tenant  lights 

522 

197 

3.67 

One  3-in. 

Three  600.000 

L-D-l  1|37-D 

Tenant  lights 

558 

204 

3.75 

One  3-in. 

Three  650,000 

L-A-12 

1st  floor 

Public  panel 

178 

One  2}^  in. 

Three  No.  4/0 

L-A-l  3 

1st  floor 
SSB 

Sign  lights 

Eng.  <fc  B.  R.  lights 

One  2-in. 
One  lj^-in. 

Three  No.  2/0 

L-SSB 

84 

Two     No.  1 

P-A  1. 

!22-Elev. 

Power 

459 

980 

280  hp. 

Four  2-in. 

Four    900,000 

P-B  1.  34-Elev. 

Power 

565 

980 

280  hp. 

Four  2-in. 

Four    900,000 

P-B  2.  38-Motor 

Power 

685 

546 

156  hp. 

Four  2-in. 

Four    700,000 

P-B  3.|38-Elev. 

Power 

685 

980 

280  hp. 

Four  2-in. 

Four    900 , 000 

P-C  1.  30-Elev. 

Power 

533 

980 

280  hp. 

Four  2-in. 

Four    900,000 

P-D  1.  15-Elev. 

Power 

333 

980 

280  hp. 

Four  2-in. 

Four    900 ,  000 

P-D  2.  36-Elev. 

Power 

661 

980 

280  hp. 

Four  2-in. 

Four    900 . 000 

P-D  3.  S.B.-Motor 

Power 

110 

960 

240  hp. 

Four  2-in. 

Four    600 , 000 

P-B  4.1 

Laundry 

170 

157 

45  hp. 

One  2-in. 

Two     No.  4/0* 

P-A  2    3H&10Elev. 

Power 

300 

75  hp. 

One    3-in. 

Two     400,000 

January  15,  1916 


ELECTRICAL     WORLD 


139 


P'or  clearness  in  showing  the  circuits  controlled  from 
each  main  distributing  board  the  elevator  feeders  have 
been  indicated  as  passing  up  the  main  riser  shafts,  but 
they  actually  extend  up  the  elevator  shafts.  Each  group 
of  elevators  is  provided  with  one  set  of  feeders  consist- 
ing of  two  positive  and  two  negative  conductors.  The 
division  of  conductors  was  made,  as  it  permitted  using 
more  easily  handled  cables  and  smaller  conduit.  In  case 
either  pair  of  these  conductors  should  become  defective, 
it  can  be  disconnected  from  the  switch  lugs  at  each 
terminal  and  three-fourths  of  the  elevators  can  still  be 
operated  on  the  other  pair  of  feeders.  On  the  elevator 
controller  boards  are  mounted  hand-operable  inverse- 
time-element  circuit-breakers.  These  permit  restoring 
interrupted  service  much  more  quickly  than  when  fuses 
are  employed. 

Feeders  supplying  energy  for  lighting  the  boiler,  en- 
gine, pump  and  refrigerating  rooms  are  connected  with 
a  bus  which  may  be  energized  directly  by  any  generator 
without  any  automatic  switch  in  circuit.  This  arrange- 
ment prevents  the  station  lights  being  extinguished 
when  the  circuit-breakers  open.  Continuity  of  station- 
lighting  service  is  further  insured  by  feeding  alternate 
lamps  from  separate  circuits  connected  with  separate 
generators.  In  case  one  generator  becomes  inoperative, 
only  half  the  lights  are  therefore  extinguished. 

Arrangement  of  Elevators  to  Provide  Rapid  Service 
and  Prevent  Corridor  Congestion 

The  type,  number  and  grouping  of  elevators  employed 
were  determined  in  such  a  way  that  persons  can  travel 
between  the  upper  and  main  floors  almost  as  quickly  as 
between  the  lower  and  main  floors,  and  so  that  passage- 
ways will  not  be  congested  by  persons  waiting  for  ele- 
vators. These  facilities  were  provided  by  installing  six 
groups  of  eight  Otis  elevators  on  cross  aisles  connecting 
with  the  main  corridors.    Some  of  the  elevators  are  for 


typical    corridor    and    office    fixtures    which    can 
equipped  for  direct  or  indirect  illumination 


BE 


local  service  to  the  lower  floors  of  the  building,  others 
are  for  local  service  throughout  the  entire  height,  while 
still  others  are  for  express  service  the  greater  portion 
of  their  travel  and  local  service  for  the  upper  floors. 
To  provide  for  carrying  about  50,000  persons  a  day, 
with  a  rush  load  of  3000  persons  every  fifteen  minutes 
(the  estimated  traffic),  the  cars  were  designed  with  an 
average  floor  space  of  37.5  sq.  ft.  each  and  equipped 
with  motors  capable  of  propelling  them  at  550  ft.  to 
650  ft.  per  minute,  depending  on  the  service.  Com- 
parisons of  the  elevator  equipment  with  that  in  other 
large  buildings  in  New  York  City  are  given  on  page  140. 

Provisions  for  Emergency  Operation  and  Stops 

A  safety  arrangement  is  provided  for  the  elevators  of 
the  Equitable  Building,  permitting  the  operation  of  the 
elevators  by  gravity  in  an  emergency.  For  this  pur- 
pose a  small  independent  supply  of  energy  is  provided 


U= Ceiling  Outlet 
^Bracket       " 
•b  =  Base  Receptacle  Outlet 
©= Clamp  Screw  Socket 
®=Fan  Outlet 
S  =  Switch  Outlet 
5M2t  Scrubbing  Machine  Outlet 
^Combination  Gas  and  Electric  Outlet 


$  --  Night  Light 

©  =  Drop  Cord 

<">  =  Intercommunicating  Telephone  Outlet 
nO  =  Poom  Sign 

®  =  Public  Telephone   Outlet 

<b  =  Fire  Alarm  Outlet 

®  =  Gong  Outlet 
s.lO  =  Signal  Light  For  Elevators 


Indicates  Run  of  Circuit  to  Panel  Board 
"  2  Circuits 

"  Public  Light 

"  Corridor  Light 

Night       •> 


ARRANGEMENT  OF  LAMP  AND  OTHER  ELECTRIC-SERVICE  OUTLETS   ON   TYPICAL  OFFICE  FLOOR 
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TYPICAL  UNIT  AND  TOTAL  LOAD  CURVES  FOR  DEC.    14,   1915 

for  exciting  the  shunt  field  of  the  elevator  motor  and 
energizing  the  potential  and  safety  switches  and  brake 
magnet  coil.  In  an  emergency  requiring  the  exit  of  the 
occupants  of  the  building  after  the  failure  of  the  regu- 
lar energy  supply  the  elevator  car,  empty  except  for 
the  operator  and  overbalanced  by  the  heavier  counter- 
weight, may  be  run  to  the  upper  floors  by  the  action  of 
gravity.  When  loaded  with  passengers,  it  will  descend 
without  electric  power  by  overhauling  the  counter- 
weight. During  emergency  operation  the  elevator 
motor  acts  as  a  generator  or  dynamic  brake,  counter- 
acting gravity  to  an  extent  governed  by  the  controller. 

Each  elevator  is  equipped  with  an  electro-mechanical 
safety  stop  which  applies  a  strong  mechanical  force  in 
case  of  a  free  falling  car  with  ropes  parted  and  a  light 
retarding  force  in  case  of  overspeed  with  ropes  intact. 

The  following  figures  show  the  energy  consumption 
for  elevator,  motor  and  lamp  service  in  the  month  of 
December,  1915: 


Kw.-hr. 

General   lighting    15,205 

Generating  station  lighting    10,241 

Elevator     71,681 

Motor  service  exclusive  of  elevators.  .    43,070 


Percentage  of 

Total  Consumption 

10.9 

7.3 

51.1 

30.7 


Total   140,197  100.0 

Distinctive  illuminated  letter  signs  for  indicating  of- 
fice location,  elevators,  etc.,  are  employed  on  each  of 
the  office  floors.  Those  designating  office  location  are 
situated  where  they  can  be  seen  immediately  on  step- 
ping off  the  elevator,  being  placed  at  both  ends  of  the 
elevator  corridors  and  bearing  the  numbers  of  the  of- 
fices which  can  be  reached  from  their  respective  ends  of 


( Iroup 

No. 

far 

1  I.,  Mi„ 

1  |  |„    ,,f   hnve 

l 

B 

I.IM-lll 

1    12 

650 

Gcarlcan  11  bntta 

i 

8 

i  iombined  sxprt  ■  tnd  boil 

1    1 1  express 

ii  18  loeel 

Qearlam  1:1  traction 

3 

8 

Combined  aspri 

i  local 

600 

(icarlcsR  1:1  traction 

4 

B 

Combined  expreai  and  local    l  28  ex  prow 
0  loom] 

Cearlcss  1:1  traction 

S 

8 

Combined  expre 

1   81  express 
81  88  local 

880 

.-,.-,11 

QearleM  1:1  traction 

e 

8 

Local  for  intercommunica- 
tion 

1-37 

550 

Gearless  1:1  traction 

7 

3 

Equitable  Co.  private  car 

Public  Safe  Co. 

Empire  Trust  Co.  private 
car 

Sub-bascment-9 
Sul>-bapcmcnt-l 
Sub-basement^3 

450 
150 
250 

Gearleaa   2:1,*" rope- 
wared  drive 
Worm-geared  trac- 
tion 
Worm-geared,  trac- 
tion 

Sidewalk  plunger  elevator 

1 

Boiler  room-1 

125 
50 

Hydraulic 

Three  and  a  quarter  miles  of  vertical  rails  and  92  miles  of  cables  (six  per  car),  including 
that  for  counterbalancing,  are  employed  for  the  elevator  equipment. 

the  corridor.  Signs  indicating  local  or  express  eleva- 
tors are  hung  from  the  ceiling  opposite  the  correspond- 
ing elevator  shafts. 

On  the  main  floor  at  the  ends  of  each  cross  passage 
are  triangular-shaped  elevator  signs  which  can  be  read 
from  either  end  of  the  corridor  by  which  the  elevator 
passageway  is  approached.  These  indicate  whether  the 
elevators  on  a  particular  corridor  are  express  or  local 
and  what  floors  they  serve. 

All  tenants'  telephones  are  served  by  direct  lines  from 
the  New  York  Telephone  Company's  nearby  exchange 
instead  of  by  central  operators  inside  the  building.  Tel- 
ephones belonging  to  the  Equitable  Office  Building  Cor- 
poration, however,  of  which  there  are  about  200,  are 
served  from  a  local  switchboard  on  the  fourth  floor. 

On  each  floor  of  the  building  is  a  combined  fire-alarm 
and  night-watchman  signaling  box  which  is  connected 
with  the  National  District  Telegraph  Company's  main 
office.  Should  it  so  happen  that  a  fire  alarm  is  "turned 
in"  at  the  same  time  that  a  watchman  is  sending  his 
signal,  the  fire-alarm  signal  will  take  precedence  over 
the  other. 

The  Equitable  Building  was  designed  by  E.  R.  Gra- 
ham, architect,  Chicago,  and  constructed  by  the  Thomp- 
son-Starrett  Company,  New  York  City,  Henry  C.  Meyer, 
Jr.,  being  consulting  engineer  for  the  Equitable  Society 
and  Charles  E.  Knox  engineer  on  elevators.  H.  J.  Davi- 
son, New  York,  was  decorator  for  the  Bankers'  Club. 


COMPARISONS  OF  EQUITABLE  BUILDING  ELEVATOR  EQUIPMENT  WITH  THAT  IN  OTHER  NEW  YORK  BUILDINGS* 


Name  of 

Number  of 

Gearless 

Traction 

Elevators 

per  Building 

Hp.  Rating 
of  Motor 

Load  in  Pounds 
Capacity  of  Elevator 

Nominal 

Car 

Speed  in 

Ft.  per 

Min. 

Rise  or  Travel  of 
Car  in  Ft. 

Average 
Floor 

Heights 
in  Ft. 

Car  Area  in  Sq.  Ft. 

Approx. 
Rentable 
Floor 

Building 

Average 

Total  per 
Building 

Maximum            Safe 
Passenger            Lift 

Maximum 

Total  per 
Building 

Average 

Total  per 
Building 

Area  of 
Building 
in  Sq.  Ft. 

Equitable 

Hudson  Terminal. 

Whitehall 

Woolworth 

Adams  Express. . . 
Western  Union. . . 
Fifth  Avenue. 

48 
39 
29 
26 
24 
20 
19 
18 
15 
14 

36.5 
33 
35 
39 
32 
35 
35 
40 

1,752 

1,287 

1,015 

1,014 

768 

700 

665 

720 

2,500-3,600 
2,500-3,000 
2,500-3,000 
2,500-4,000 
2,500-3,000 
2,500-3,000 
2,500 
2,000-4,200 

7,000 
8,000 
8,000 
6,000 
8,000 
6,000 
8,000 

550-650 

500-600 

500-600 

550-700 

550-600 

550-600 

600 

450 

600 

600 

547 
285 
383 
680 
420 
376 
184 
195 
547 
271 

16,532 
7,785 
7,237 

10,041 
7,968 
5,590 
3,405 
3,067 
4,023 
3,549 

13.0 
12.4 
12.0 
13.7 
13.1 
13.4 
13.1 
16.2 
13.3 
15.0 

37.5 
37.4 
35.2 
31.5 
39.2 
35.6 
34.1 
45.9 

1,800 
1,458 
1,021 
819 
940 
712 
647 
826 

1,200,000 
915,000 
550,000 
600,000 
460,000 
364,000 
464,000 

Singer 

N.  Y.  Telephone 

35 
46 

525 
644 

2,500 
3,300-3,600 

5,000 
5,000 

35.7 
43.6 

535 
610 

335,000 
217.80/) 

•Data  furnished  by  David  Lindquist,  chief  engineer  Otis  Elevator     Company. 
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The  Young  Electrical  Engineer's  Opportunities 

Next  June  about  1600  young  men,  in  round  numbers,  will  be  graduated  in  electrical 
engineering .  From  noiv  to  that  time  each  of  these  men  will  be  considering  what  is  to  be  his 
life  work.  The  article  that  follows  is  the  first  of  a  series  in  which  opportunities  for  electrical 
engineers  in  the  various  branches  of  the  industry  and  the  allied  arts  will  be  presented. 


MOST  of  us  get  into  our  life  work  by  accident 
rather  than  by  design.  Work  is  an  evolution. 
So  at  the  start  of  this  series  of  articles  it  may 
be  well  to  say  that  there  are  very  few  of  us  who  may 
so  plan  our  lives  in  detail  that  we  may  determine  what 
we  will  be  doing  ten,  fifteen  or  twenty-five  years  from 
now.  When  such  a  plan  exists  its  owner  is  apt  to  be 
accused  of  being  too  perfect  for  this  world,  and,  as 
they  sometimes  put  it  on  the  New  England  peninsula, 
"The  boy  is  too  good  to  live."  Yet  when  we  have  taken 
the  step  of  choosing  our  profession  and  determined 
that  we  will  be  engineers  rather  than  doctors  or 
preachers  or  patients  or  parishioners,  it  seems  worth 
while  to  analyze  the  scope  for  our  activities  and  to  esti- 
mate the  measure  of  service  which  we  can  render  in 
each  of  the  fields  that  lie  open  to  us. 

The  first  step  in  making  this  analysis  is  to  try  to  sepa- 
rate specific  training  from  capacity  and  inclination. 
One  engineer  with  whom  this  series  of  articles  was  dis- 
cussed said:  "I  always  compare  men  on  my  staff  with 
the  guns  in  my  cabinet  at  home.  Some  men  are  twenty- 
two-caliber  men,  and  no  amount  of  training  will  increase 
their  gage.  Others  are  elephant  guns,  with  brains  that 
will  bring  down  the  biggest  game.  We  cannot  assume 
that  men  are  all  'elephant-gun'  men  or  can  be  trained 
to  become  large-gaged.  On  the  other  hand,  we  need 
twenty-two-caliber  men.  Nor  does  this  mean  that  the 
small-gaged  man  is  a  pop-gun.  On  the  contrary,  I  have 
a  gun  of  0.22-in.  caliber  which  will  bore  a  hole  in  a  steel 
plate  3  miles  away.  I  have  a  man  in  my  organization 
who  is  this  kind  of  a  twenty-two-caliber-man.  He  will 
never  think  in  big  units,  but  he  is  drawing  a  salary 
out  of  proportion  to  his  gage  because  he  'carries'  in  a 
detail  situation." 

Differing  Degrees  of  Capacity 

Degrees  of  capacity  and  degrees  of  responsibility  are 
found  in  all  groups  of  individuals,  whether  they  call 
themselves  engineers  or  doctors  or  business  men.  Ca- 
pacity is  a  factor  in  opportunity  we  cannot  altogether 
control.  Some  men  at  thirty-five  have  lived  fifty  years 
in  experience.  They  are  bigger  men.  Let's  admit  it 
and  let  it  go  at  that.  The  main  point  is  that  we  must 
have  enough  faith  in  our  fellows,  enough  imagination, 
strength  of  purpose  and  moral  courage  not  to  assume 
that  we  are  "twenty-two  short"  when  we  begin. 

Then  before  we  come  to  technical  knowledge  there  is 
the  question  of  inclination.  Few  of  us  at  twenty-two 
have  a  philosophy  of  life  or  a  formula  for  success.  It 
is  fair  to  say  that  most  of  us  are  finishing  life  with  the 
same  indefiniteness  of  purpose.  Yet  a  mere  cataloging 
of  our  inclinations  may  help  set  us  in  the  right  direction 
and  then  turn  our  knowledge  in  a  special  field  to  the 
greatest  mutual  benefit  to  society,  which  made  that 
knowledge  possible,  and  to  ourselves. 

Our  industry  is  an  inclusive  one.  The  adjective 
"electrical"  precedes  science,  engineering  and  business. 
As  electrical  engineers  it  is  possible  to  classify  our 
natural  inclinations  under  many  heads,  but  it  has  al- 
ways seemed  to  the  writer  that  there  are  two  types  of 
men  in  the  industry,  the  "business  type"  and  the  "labo- 
ratory type."  Before  determining  our  future  work  it 
may  be  worth  while  to  set  down  these  two  headings,  list 
the    qualifications    under    each,    mark    ourselves    on    a 


percentage  basis,  sum  up  our  columns,  and  see  whether 
by  this  rough  test  of  capacity  and  inclination  we  are 
strong  one  way  or  the  other. 

As  a  matter  of  observation  of  a  good  many  successful 
men  the  writer  ventures  to  classify  the  qualities  under 
each  of  these  headings  in  the  following  parallel: 


Business   Type 
Looking  for  new  ideas 
Great  initiative 
Personally   resourceful 
Discounts  the  past 
Guesses  intuitively 
Creates 
Knows  human  nature  best 


Laboratory  Type 
Inclined  to  be  intolerant 
Works  better  under  a  plan 
Relies  on  past  performance 
Discounts  the  future 
Measures 
Plans 
Strong  sense  of  physical  value* 


Quickly  understands  what  people    Sees    better    how    to    supply    th« 

want  and  will  pay  for  want 

Sees  in  terms  of  results  Sees  in  terms  of  quality 

Sees  the  ends  to  be  obtained  Sees    the    machinery    of    accom- 

plishment 

In  the  writer's  judgment  the  leaders  in  the  industry 
to-morrow  will  combine  these  qualities  in  some  degree. 
They  are  set  down  here  for  their  directive  value  and 
not  for  the  purpose  of  stating  that  one  group  of  quali- 
ties is  better  than  the  other. 

Surveying  the  Field  as  a  Whole 

Having  determined,  or  at  least  considered,  his  in- 
clinations, a  young  man  with  mind  trained  in  electrical 
theory  and  to  some  extent  in  practice  stands  looking 
out  over  this  great  industry  of  ours.  In  the  writer's 
judgment  the  horizon  of  the  young  electrical  engineer's 
opportunities  should  not  be  the  boundary  line  of  those 
fields  of  applied  engineering  or  research  which  are 
stamped  electrical.  This  does  not  mean  that  a  man  who 
is  graduated  in  electrical  engineering  should  become  a 
milkman  if  he  sees  a  chance  to  make  some  money.  It 
does  mean  that  in  the  industries  of  mining,  for  example, 
steel  making,  textiles,  leather  and  wood,  there  are 
opportunities  for  constructive  electrical  invention  and 
application,  as  well  as  in  the  more  immediate  central- 
station,  railroad,  telephone  and  electrical  manufactur- 
ing fields.  It  means  also  that  within  the  electrical 
industry  itself  the  young  electrical  engineer's  four  years 
of  special  education  is  not  lost  if  he  does  not  become  an 
electrical  designer.  It  means,  in  short,  that  the  field 
of  electrical  engineering  is  very  broad  and  that  in  its 
financial,  commercial,  engineering  and  research  branches 
there  are  opportunities  for  the  men  who  are  coming. 

In  the  articles  to  follow,  these  opportunities  will  be 
presented  in  greater  detail  with  tables  and  charts  which 
it  is  hoped  will  help  young  men  to  find  their  places  in 
the  industry  and  assist  the  men  already  established  in 
finding  young  men  to  help  them. 

The  articles  to  follow  will  include  a  discussion  of  the 
electrical  engineer's  place  in  the  manufacturing  fields, 
in  the  telephone  and  telegraph  branches,  in  the  electric- 
railway  industry,  in  the  fields  of  invention  and  research, 
and  in  allied  arts  and  industries.  The  central-station 
industry  is  calling  for  men  not  only  in  the  operating  and 
transmission  departments  but  in  the  commercial,  finan- 
cial and  management  sides  of  the  business.  Many  men, 
too,  have  entered  the  profession  of  patent  law,  and  the 
government  service  offers  a  class  of  work  whose  im- 
portance has  received  a  new  impetus  following  the  em- 
phasis recently  given  to  the  engineer  and  his  relation 
to  national  defense. 
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The  Design  of  Power-Station  and  Substation  Bus  Structures 

•isnl<  i. iti. >ns  When  Laying  Out  and  Installing  Switching  Apparatus  in  New  and  Old  Stations 
1      ttun  a  "l  Typical  Installations  Showing  How  Space  Restrictions  Were  Overcome 

\w   m.  .m.  Samuels 


IN  the  design  of  a  power  house  or  substation  it   is 
necessary  in  nearly  all  cases  to  determine  the  size 
of  the  building,  and  in  many  cases  even  t<>  start  con 
struct  ion  on  building  foundations  and  walls  before  the 
type    and    number    of    switches    is    decided    upon.      The 

space  required  for  the  bus  structure  must  therefore  in 

many  cases  he  estimated.  Later  on  the  problem  of  ar- 
ranging the  necessary  switching  apparatus  in  the 
allotted  space  presents  itself.  It  is  seldom  the  case  that 
there  is  too  much  space  tor  a  bus  structure,  so  that  it  is 
necessary  to  figure  closely  on  clearances  and  thickness  of 
walls.  The  saving  of  '  i  in.  on  the  thickness  of  a  bar- 
rier will  often  make  it  possible  to  get  an  additional  cell 
into  the  structure.  The  problem  is  most  difficult  when 
it  becomes  necessary  to  install  new  switch  gear  in  old 
buildings  or  add  new  cells  for  a  different  type  of  switch 
in  an  old  structure.     It  is  therefore  futile  to  attempt 


FIG.    1 — BUS   STRUCTURE   SHOWN   IN   FIGS.   10,   11    AND   12 

to  suggest  any  sort  of  standard  arrangement  for  bus 
structures.  However,  the  accompanying  illustrations 
may  help  in  many  cases  to  estimate  space  requirements, 
and  in  some  cases  suggest  designs  with  the  necessary 
modifications  for  individual  requirements. 

Design  of  Brick  Compartments 

The  question  of  concrete  versus  brick  construction 
has  been  frequently  discussed,  and  opinions  as  to  which 
is  preferable  will  always  differ.  However,  at  the  pres- 
ent time  the  majority  of  engineers  who  design  bus 
structure  construction  seem  to  favor  brick.  Other 
materials,  such  as  hollow  tile  and  hollow  concrete  brick 
with  grout  poured  in  later,  have  been  and  are  now  being 
tried  out  with  varying  results.  There  are  two  strong 
arguments  in  favor  of  brick — first,  the  possibility  of 
making  changes  and  installing  new  switches  in  an  old 
structure;   second,  the  good  appearance  of  brick. 


The  genera]  rim  of  bricks  used  tor  bus  structures 
measure   i   in.  by  8Vi  in.  by  2'/i   in.     The  walls  will 

therefore  be  1  in.  or  8 '  |  in.,  and  in  some  extreme  cases 
\'Z]  •_.  in.,  thick,  allowing  ',  j  in.  for  a  joint.  Through 
bolts  with  washers  should  he  set  in  the  8'/i-in.  wall 
for  holding  oil  switches  and  other  heavy  apparatus. 
However,  it  will  often  be  found  cheaper  to  drill  the 
walls  and  use  expansion  bolts  for  apparatus  of  small 
weight,  such  as  disconnecting  switches,  insulators,  in- 
strument transformers  and  the  like.  It  is  not  advisable 
to  drill  4-in.  brick  walls,  as  the  thin  wall  will  not  usually 
withstand  a  heavy  hammer.  It  may  be  considered  good 
practice  whenever  it  is  possible  to  make  the  vertical 
spacing  of  bolts  a  multiple  of  1x/z  in.,  so  that  the  bolts 
can  be  set  in  a  brick  joint.  Forged  bolts,  such  as  are 
shown  in  Fig.  2  (A  and  B),  can  be  used  for  such  pur- 
poses and  have  been  used  in  many  cases  with  good 
results. 

When  concrete  slabs  are  used  it  is  advisable  to  make 
them  upon  the  floor  and  make  sure  that  they  are  thor- 
oughly dried  before  being  set.  A  three-to-one  mixture 
will    usually   be   found    satisfactory.      The   reinforcing 


Bolt  Head  Ham- 
mered Flat 
f  Forged 


Forged  from 
{Round  Rod 


s£" Cement  Joint 
Reinforcing^  -M  H- 


~*i*"  r"  Cement  Joint 


pRaaV  -Af>?" 


■Af>r" 
D 


FIGS.  2,  3  AND  4 — METHODS  (A  AND  B)  OF  SETTING  BOLTS  IN 
BRICK  JOINTS  FOR  MOUNTING  APPARATUS  IN  BUS  STRUC- 
TURES, AND  TWO  METHODS  (C  AND  D)  OF  MAKING  A  JOINT 
BETWEEN    CONCRETE    SLABS 

In  scheme  C  a  round  groove  is  left  in  the  edge  of  each  of  two 
slabs  to  be  joined.  The  slabs  are  made  %  in.  shorter  than  re- 
quired in  order  to  provide  adjustment  after  they  are  in  place.  The 
space  between  is  filled  with  cement  which  works  itself  into  the 
grooves  and  makes  a  tight  joint.  The  form  for  the  second  method 
(D)  is  more  simple  than  that  for  the  first;  however,  the  joint  is 
not  so  good. 

depends  in  many  cases  on  the  engineer's  taste,  and  in  a 
good  many  instances  on  the  material  left  over  from  other 
concrete  work.  Expanded  metal  can  be  recommended, 
and  most  slabs  should  be  of  brick  thickness,  or  21/4  in. 
The  slab  joints  can  be  made  as  shown  in  either  Fig.  3 
or  Fig.  4.  Fig.  3  is  preferable,  but  Fig.  4  will  probably 
be  found  cheaper.  Slabs  should  not  be  over  4  ft.  long. 
The  clearances  of  Table  II  can  be  applied  to  bus 
structures  as  well  as  to  interior  wiring. 

INSTALLATION   OF  BUS-STRUCTURE  EQUIPMENT 

Insulators  for  supporting  buses  and  other  live  parts 
should  be  as  compact  as  possible,  and  should  be  bolted 
or  clamped  to  the  wall  or  slab.  They  should  not  be 
cemented  into  the  wall  or  slab,  since  this  construction 
causes  considerable  disturbance  in  operation  when  it 
becomes  necessary  to  exchange  an  insulator.  When 
clamping  bus  insulators,  the  clamp  should  be  made  in 
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FIGS.   5,  6,  7  AND  8 — DESIGN  OF  STRUCTURES  AND    ARRANGEMENT  OF  EQUIPMENT  IN  FOUR  DIFFERENT  STATIONS 
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two  parts  to  avoid  the  necessity  of  lifting  the  bus  when 
exchanging  en  insulator.  For  bolting  down  Insulator 
Jims,  slots  can  be  conveniently  provided  In  the  Insulator 

pin   instead   of  boll    holt's,  as  shown    in    Fig.    18 

Oil  switch  cell  doors  may  be  made  either  of  asbestos 

wood  or  sheet    iron,   with  angle  or  channel   framing.      It 
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FIG.    9 — CONCRETE   STRUCTURE   IN    OCOEE    (TENN.)    POWER   STA- 
TION   NO.   2   OF  TENNESSEE  POWER  COMPANY 

In  this  installation  6600-volt,  1200-amp.  General  Electric  H3  oil 
switches  are  used.  Reasons  for  concrete:  (1)  Large  number  of 
conduits  had  to  be  run  through  main  wall;  (2)  owing  to  lack  of 
space  barriers  between  poles  inside  oil  switch,  cell  could  not  be 
made  more  than  3  in.  thick.  Compartment  under  oil  switch  ac- 
commodates potheads  for  1,500,000-circ.  mil  cables.  A  pit  is  pro- 
vided for  cable  pulling. 

is  advisable  to  suspend  the  door  from  the  top  without 
bolts  at  the  bottom  so  that  it  can  swing  out  automat- 
ically in  case  of  air  pressure  inside  the  cell  caused  by 
an  oil-switch  blow-out.  In  some  cases  where  the  cell 
doors  have  been  bolted  considerable  damage  has  been 
done  to  structures  and  apparatus  from  oil-switch 
explosions. 

Special  attention  should  be  paid  to  the  layout  of  poten- 
tial transformers,  especially  when  the  voltage  is  above 
2300.  Potential  transformers  and  potential  fuses  for 
higher  voltages  require  considerable  space  and  have  to. 
be   installed    in   certain   positions,    especially   oi'1-cooled 


transformers  and  expulsion  type  fuses,  so  that  if  in  the 

preliminary  design  these  points  are  doI  taken  into  con- 
[deration  considerable  difficulty  rn.iy  be  encountered  in 
finding  suitable  accommodation  for  them. 

In   most   eases  it  will  be  possible  to  install  ;i  positive 

and  negative  operating  bus  at  the  bus  structure,  and 

the  control  cables  from  the  switchboard  to  each  oil 
switch  may  be  made  up  of  three  conductors,  which  can 
be  installed  in  a  :;,-in.  conduit  instead  of  the  five-con- 
ductor cables  which  would  be  required  when  no  buses 
are  provided  at  the  structure  and  which  need  1%-in. 
conduits.  The  operating  buses  should  be  installed  in 
conduits,  with  outlet  boxes  at  each  oil  switch.     In  the 
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FIG.   11 — MAIN   AND  GROUP  BUS  ARRANGEMENT  IN   STRUCTURES 
AT  POWER  STATION   OF  PARR  SHOALS    (S.  C.)    POWER  COMPANY 

structures  shown  in  Figs.  6  and  8  the  control  buses  are 
installed  in  one  1^-in.  conduit,  which  is  used  at  the 
same  time  for  mounting  the  operating  relays. 

When  current  and  potential  transformers  are  in- 
stalled in  separate  compartments,  holes  should  be  left  in 
the  partition  walls  to  accommodate  conduits  for  the 
secondaries  between  phases,  and  in  case  of  potential 
transformers  porcelain  tubes  should  be  provided  for  the 
primaries.  Fiber  conduit  is  being  satisfactorily  sub- 
stituted in  some  cases  for  porcelain  tubes. 

The  shape  and  general  design  of  bus  structures  will 
generally  depend  on  the  following  conditions:  (1)  Type 
of  oil  switches,  current  transformers,  potential  trans- 
formers and  disconnecting  switches;  (2)  whether  dis- 
connecting switches  are  installed  on  one  side  or  both 
sides  of  the  oil  switch;  (3)  on  the  amount  and  direction 
of  the  available  space — that  is,  the  structure  may  be 
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FIGS.    10  AND   12 — ARRANGEMENT  OF  EQUIPMENT  IN  A  BRICK  STRUCTURE  IN  POWER  STATION  OF  PARR  SHOALS  POWER  COMPANY. 

(SEE  ALSO  FIG.   11) 

The  structure  consists  of  several  blocks  of  switching  and  a  continuous  bus  structure  which  is  205  ft.  long.  Each  block  contains  two 
generator  switches  (1200-amp.  non-automatic  Westinghouse  type  E),  one  transformer  switch  (200-amp.  automatic  Westinghouse  type  C), 
and  one  tie  switch  (2000-amp.  non-automatic  Westinghouse  type  E).  One  generator  and  tie  switch  are  installed  on  one  side  and  the 
other  generator  and  transformer  switches  on  the  other  side  of  passageway. 
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iade  wide,  long  or  high;   (,4)  whether  the  cables  leave  Figs.  10  to  13.    Three  such  blocks  were  installed  in  the 

le  structure  overhead  or  underground;    (5)    arrange-  Stevens   Creek    (Ga.)    power  station,   described   in  the 

lent  of  solenoid  or  motor  mechanism.     It  cannot  be  Nov.  20  issue  of  the  Electrical  World.     Four  similar 

npressed  too  strongly  upon  the  manufacturers  of  new  blocks  were  installed  in  the  power  house  of  the  Parr 


TABLE  I— DATA  ON  SEVERAL  BUS  STRUCTURE  INSTALLATIONS 


Fig.  No. 

Voltage 

No.  of 
Phases 

Type  of  Oil  Switch 

Location  of 
Mechanism 

Width  of  Cell 

Length  of 
of  Cell 

Height  of 
Structure 

5 

2,300 

Three 

G.  E.  type  K12 

Under  floor 

4  ft.  9      in. 

1  ft.  Ki      in. 

12  ft.    3,4  in. 

6    ' 

13,000 

Three 

'  G.  E.  type  K12 

On 

Moor  under  oil  switch 

5  ft.  ">'  ■>  in. 

i  it.    ii      in 

13  It.     6       in. 

4  .  800 

Four 

G.  E.  type  K12 

On 

floor   in   rear   of   oil 
switch 

1  ft,  74  in 

t  H      7      in. 

12  ft.     1       in. 

8 

13.000 

Three 

G.  E.  type  K12 

On 

floor  under  oil  switch 

10  ft 

.x  in.  for  two  cells  and 
passages  aj 

1  It      0      in. 

12  ft.     7%  in. 

<) 

(i .  600 

Three 

G.  E.  type  113 

(  hi  top  of  cell 

.">  it.  6      in. 

1  it.     »>      in. 

11  ft.     1      in. 

10,  11,  12 

2,300 

Three 

West,  type  E— 1200  amp. 

( )n  top  of  cell 

7  ft. 

9  in.  for  two  cells  and 
passageway 

1  it      34  in. 

10  ft.  104  in. 

10,  11,  12 

2 .  300 

Three 

West,   types   E   .-111(1   (' 
2000  amp. 

<  )n  top  of  cell 

8  ft. 

1  in.  for  two  cells  and 

passageway 

5  ft.     3:H  in. 

10  ft.  104  in. 

14 

13.000 

Three 

G.  E.  type  H3 

On  top  of  cell 

5  li    ti       in. 

1  ft.    ii      in. 

1  switches  to  build  the  solenoid  or  motor  mechanisms 
)  that  they  can  be  placed  in  many  different  locations 
i  relation  to  the  oil  switch.    The  influence  of  the  flexi- 
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G.    13 — DESIGN    OF    INSULATOR    PIN    FOR    BUS    SUPPORT.      IN- 
SULATOR   CAN    BE   REMOVED   WITHOUT    LIFTING    THE    BUS 

lity  of  oil-switch  mechanism  on  bus-structure  design 
tn  be  clearly  seen  in  Figs.  5,  6,  7  and  8. 
In  Fig.  6  the  13,000-volt  structure  in  the  Augusta 

TABLE  II— MINIMUM  AND  RECOMMENDED  CLEARANCES  FOR 
BUS  STRUCTURES 


Working 
Voltage 

Clearance  Between  Live 
Parts,  Inches 

Clearance  to 
Inches 

Ground, 

Minimum 

Recommended 

Minimum 

Recommended 

2.300 

2  4 

4 

_> 

3 

2  500 

4 

4  4 

3 

4 

15.000 

5 

«4 

3', 

■-> 

22.000 

74 

9 

fi 

71  4 

35,000 

12 

].*> 

111 

12 

45,000 

it; 

lit 

14 

16 

70,000 

24 

30 

21 

21 

90 . 000 

32 

38 

07 

32 

110.000 

38 

is 

33 

38 

140.000 

50 

60 

42 

50 

Ga.)  substation  described  in  the  Nov.  27  issue  of  the 
LECTRICAL  World  is  shown.  The  arrangement  of  sole- 
aids,  potential  transformers  and  back-connected  dis- 
mnecting  switches  is  of  interest  in  this  installation. 
A  very  complicated  2300-volt  structure  in  shown  in 


Shoals  (S.  C.)  Power  Company,  in  which  case  the  trans- 
fer bus  is  over  200  ft.  long. 

The  apparatus  for  the  structures  shown  in  Figs.  10 
to  12  was  furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  and  that  in  all  other  cases  by 
the  General  Electric  Company.  All  structures  shown 
were  designed  and  installed  by  the  J.  G.  White  Engi- 
neering Corporation. 


Section  AA 


Cross-Section 


Section  BB 


FIG.  14 — DOUBLE-BUS  THREE-STORY  BRICK  STRUCTURE  IN  TERMI- 
NAL STATION  OF  CANADIAN  LIGHT  &  POWER  COMPANY 

In  this  case  13,000-volt  General  Electric  H3  oil  switches  are  used. 
Each  oil  switch  can  be  connected  to  each  bus  by  disconnecting 
switches.  Two  disconnecting  switches  and  tie  bus  are  mounted  on 
common  4-in.  concrete  blocks  set  in  the  brick  wall.  Buses  are 
made  of  bars.  Connections  are  of  lVi-in.  outside-diameter  copper 
tubing.    Removable  soapstone  barriers  are  used  as  in  Fig.  7. 
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Following  the  Flag  with  American  Central-Station  Methods 

How  the  Manila  Electric  Railway  &  Light  Company  Applies  the  Principles  of  Progressive  Utility 
Management  to  Serving  the  Native  Population  of  the  Capital  of  the  Philippines 


At  the  left  is  the  Manila 
trie  company's  exhibit  building 
at  a  recent  native  exposition 
Above  and  at  the  right  are  pic- 
tured typical  electric  services  to 
some  of  the  curiously  ornate 
homes  of  the  wealthier  Filipinos 
and  Spaniards. 


jmm, 


MANY  OF  THE  THATCHED  BAMBOO  HUTS  OF  THE  POORER  NATIVE  POPULATION  OF  MANILA  ARE  LIGHTED  BY  ELECTRICITY 

Applying  characteristic  Ameri- 
can methods  to  the  development 
of  electric  service  in  Manila,  P. 
I.,  now  a  city  of  350,000  people, 
the  local  electric  utility  company 
now  supplies  some  18,000  cus- 
tomers, 6000  of  whom  are  on  me- 
tered circuits.  The  company's 
plant  contains  10,000  kw.  in 
steam-driven  units.  The  con- 
nected lighting  load  aggregates 
10,000  kw.  and  the  motor  load 
3500  hp.  Nearly  350  kw.  is  used 
for  municipal  street  lighting. 
Following  is  a  census  of  the 
equipment  connected'  to  the  com- 
pany's lines,  as  recently  com- 
piled by  its  commercial  depart- 
ment:  Motors  installed,  537; 
commercial  incandescent  lamps, 
111,298  16-cp.  equivalents;  com- 
mercial arcs,  246  ;  municipal  in- 
candescent lamps,  885  60-cp. 
equivalents ;  municipal  arcs, 
470 ;  distributing  transformers, 
390.  The  Manila  Electric  Rail- 
way &  Light  Company  is  one  of 
the  J.  G.  White  properties,  C.  N. 
Duffy  being  general  manager  at 
Manila.  . 
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Electrical  Constants  of  Compound  Antennas 

Method  for  Predetermining  the  Oscillation  Frequency  of  an  Aerial  System  in 
Cases  Where  Capacity  and  Inductance  Are  Not  Uniformly  Distributed 

By  A.  F.  Puch stein 
N  the  Electrical  World  for  Jan.  30  there  appeared     Eliminating  the  A  constants  between  (6)  and  (7), 


an  editorial  calling  attention  to  the  desirability  of 
**••  a  more  general  method  of  calculation  for  antenna 
constants  than  that  covered  by  Louis  Cohen's  article, 
"The  Electrical  Constants  of  Antennas,"  in  the  same 
issue.  The  following  is  the  result  of  an  attempt  to  meet 
this  suggestion.  It  applies  to  the  case  where  two  an- 
tennas, A  and  B,  are  connected  as  shown  herewith. 

For  either  antenna  part  there  is  a  pair  of  equations 
of  the  form 
/  =  (A^cos  pi  +  A,  sin  PO  (Bx  cos  KS  +  Bt  sin  KS)  ] 

y        /^(A,  sin  pt  —  A,  cos  PO  f  CD 

M  C  (£,  sin  KS  —  B,  cos  KS)  ) 

where 

K 

These  apply  to  all  harmonic  components  of  the  wave. 
For  each  antenna  part  (denoted  by  subscripts  a  and 
b)   the  oscillation  frequency  of  the  fundamental  com- 
ponent is, 

p0  Ka  Kala 

fa  =  2^  =  2rc  y/LC  =  2^TaCa 
ft*  Kb  Kbh 


b* 


B,a  COS  Kala  +  #20  sin  Kala 


(B,a  Sin  Kala  B2a  COS 


*-wVfe 


(8) 


Eliminating  the  B  constants  with  the  aid  of   (4)   and 
(5),  we  get 


^oLo  Vcix*  ~*~  V  cT tan  K{ 

la  —  _ — 

Wyr- —  Po-^o  tan  Kbh 


COt  Xoio  =  Z= 


(9) 


Substituting  now 

for  pa,  and  Kala  -d  s— 


\/LaCt 
COt  i£ak  = 


'  for  K&J&,  we  have, 


J^_-^tan^aJ^ 

MCb         VLaCa  MLa 


ca 


cb 

Co 


(10) 


2tt      2rcyLC      2%yLbCb. 
When  oscillating  in  unison  fa  and  /&  are  evidently  equal, 
whence  we  get  p0  =  P&,  and  also, 

Kala  Kbh  ,„. 


\/LaCa       ~\/LbCb 
The  expressions  for  fundamental  wave-length  are 


2nuy/LaCa         ,  , 
X«  =  — i^r-, ,  and  a& 


2xU\/ LbCb 


-\/LaCa 

This  is  a  transcendental  equation  which  may  be  solved 
for  any  particular  case  in  the  same  manner  as  is  the 
simpler  equation 

cot  Kl  =  Kl^, 
Lx 

in  Mr.  Cohen's  article  referred  to  above. 

When  h  =  0  in  (9)  the  formula  reduces  to  Mr.  Cohen's 

result.    A  more  complete,  but  still  partial,  check  on  the 


,  respectively. 


Kala  Kbh 

The  final  resultant  frequency,  or  the  wave-length,  is  a 
function  of  the  inductances,  capacities  and  constants  K, 
of  which  the  latter  must  be  determined  from  the 
boundary  conditions  of  the  problem. 

When  the  antenna  system  is  grounded  at  one  end,  say 
at  Sa  =  0,  through  a  coil  having  an  inductance  L0  and 
negligible  resistance,  and  is  open  at  the  other  end  of  the 
other  part,  say  at  Sb  —  h,  the  terminal  conditions  are 
the  following: 

At  Sb  =  h,  h  =  0. 

At  Sa  =  0,  va  +  L^r  =  0. 
at 


lA= Length  of  Part  A 
LA=Total  Inductance  of  A 
CA= Total  Capacity  of  A 


lB  =  Length  of  Part  B 
L3 =Total  Inductance  of  B 
Cg'Total  Capacity  ofB 


METHOD  OF  CONNECTING  ANTENNAS  IN   CASE  DISCUSSED 

result  may  be  had  by  noticing  that,  if  correct,  it  must 
for  a  given  simple  antenna  of  length  I,  inductance  Llf 
and  capacity  C,  give  the  same  result  for  oscillation  fre- 


At  the  junction  of  A  and  B  where  Sa  =  la  and  Sb  =  0,     quency  as  does  Mr.  Cohen's  formula 
ia  =  ib  and  va  4-  vb  =  0.     Making  the  proper  substitu- 
tions in  (1), 

0  =  Ib  =  Blb  cos  Kbh  +  B2b  sin  Kbh-  (4) 


Va  +  L 


dla  -  R    JLa 


+  L0$aBia 


(5) 


0  =  ia  —  h  gives,  after  time  is  eliminated, 
0  =  [Al0(£l0  cos  Kah  +  B2a  sin  Kala)  —  Al65l6]' 


As  an  example,  we  may  take  the  case  for  which  the 
author  has  found    Kl  =  0.82   (0.86  is  nearer).     If  we 

L     '  C,    .  I  ,   U 

put  La  =  U  =  ~,  Ca  =  Cb=  -—,  la  =  h=  g-,  and  j- 

Kl  Kala 

=  2,  then  /  must  equal  - — ====  and  also 

&%  S/  L/1L/1 


+  [A2a(BiacosKala  +  B2a  sin  Kala)  — A2bBxbY     (6)      and  if  our  formula  (9)   is  correct  it  must  give  a  value 

Similarly,  0  =  va-\-Vb  leads  to  wI  0.86        .  ,„      „       ...  /1AN        , 

Kala  equal  to  -=—  =  0.43.     For  this  case   (10)   reduces 


0  =    Aia(Bia  sin  Kah—  B„a  cos  Kah)y-^-  +  AlbB2bJ~ 
-f-   A<a (Bia  sin  Kala  —  B2a  cos  Kala)  y-jj-  +  A2bB2b  -J-^- 


tO    COt   Kala  = 


Kala   -jl    +  tan  Kala 

Lin 


1  —  Kala  -A-  tan  Kal„ 

La 


,   and   we  can    verify 


1   is 
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col 


I    ) 


the    nlciltlt\ 

I       0.86  •  0.469' 
Th«  bigher  harmonica  may  be  followed  oul   on  the 
principle  Indicated  by   Fig.  -  of  Mr.  Cohen's  article. 

Shut   the   present    note   is   of   interest    mainly   Bfl   :n 

ion    Of    the    earlier    resulta,    tlie    same    symbols    and 

general  method  of  attack  have  been  used. 

•hose  who  may  care  to  go  deeper  Into  the  subject, 
the  following  outline  of  procedure  is  given: 

1.  Hine!  PrOCCSS.      With  /,„,  ('„,  L,„  ('■,.  and  /,,,  known, 
find  A',/,,  from    (10)   and  thenee  /   from    i  2  ) . 

2.  Inverse  Process,  Case  l.    With  any  two  of  the  four 

OUantitii  /.  .  C    unknown,  to  find  the  other  pair. 

two  different  loading  inductances  L0|  and  7,,,?  and 


note   corresponding   oscillation    frequencies   /,   and  /,. 

Then    set    up   two   pairs   of   equations   of   the    forms    (2) 

and  (10)  respectively;  tK.J.j,  and  (Kola}  will  appear 
as  two  additional  unknowns.    All  fouc  are  necessary  for 

the  BOlul  ion. 

3.  hirer.-.,   Process,  Case  2. — Ln,  Cn,  L,„  Ci,  unknown. 

Use  four  different    loading   indurtan<  <      /,    .  />,,  ,  />„„  and 

/  .  and  note  corresponding  oscillation  frequencies  /,,  /„ 
/..  and  /,.  Set  up  four  pairs  of  equations  of  the  form 
(2)  and  i  10).  There  will  then  be  eight  equations  with 
eight  unknowns. 

The  unwieldy  character  of  (10)  will  probably  pre- 
clude any  practical  use  of  the  inverse  process,  but  it 
appears  to  be  of  sufficient  theoretical  interest  to  warrant 
its  inclusion  here. 


Status  of  Water-Power  Development* 

Economic  Advantages  of  Utilizing  Maximum  Stream  Flow  with  Auxiliary  Steam 

Stations  to  Compensate  for  Water  Deficiency 

By  H.  W.  Buck 


Vieie,  BlackweU  &  Buck 

IN  the  beginning  of  the  eighteenth  century  steam 
pressure  was  first  applied  to  the  driving  of  a  train 
of  mechanism  by  a  piston  and  the  performance  of 
mechanical  work.  It  was  not,  however,  until  about  fifty 
years  later  that  Watt,  through  extensive  original  work, 
had  developed  the  steam  engine  to  a  point  where  it  could 
be  considered  as  available  for  industrial  use.  Its  appli- 
cation was  immediate,  and  modern  industry  dates  its 
beginning  from  that  time. 

The  development  of  the  use  of  steam-power  by  Watt 
and  others,  and  the  resulting  availability  of  the  steam 
engine  for  application  in  all  kinds  of  industrial  work, 
caused  an  increase  of  demand  for  power  at  a  cumulative 
rate,  and  all  industry  became  dependent  upon  power  of 
a  magnitude  far  beyond  the  potentialities  of  human 
muscles  or  animal  horsepower.  The  steam  engine  of 
that  time  was,  however,  very  inefficient  mechanically 
and  from  the  standpoint  of  thermodynamics,  and  fuels 
were  expensive  and  not  easily  available.  A  search  was 
consequently  stimulated  among  engineers  for  a  method 
of  producing  power  on  a  large  scale  by  means  more 
economical  than  the  steam  engine. 

The  energy  of  falling  water  was  the  most  obvious 
alternative,  and  the  engineers  of  the  day  devoted  their 
attention  to  the  development  of  means  of  utilizing 
water-power  commercially.  The  early  efforts  were  prin- 
cipally along  the  lines  of  the  well-known  undershot  and 
overshot  wheels,  now  looked  upon  with  considerable 
humor  as  relics  of  more  or  less  prehistoric  times. 

Early  Competition  Between  Water-Power  and 

Steam 

The  contest  for  supremacy  then  began  between  the 
two  classes  of  prime  movers,  water  and  steam,  which 
has  continued  to  this  day  with  increasing  vig^r,  the  rela- 
tive advantage  alternating  between  the  one  and  the  other 
from  period  to  period.  The  popular  notion  that  water- 
power  is  and  always  has  been  more  advantageous  than 
steam-power  is  not  in  accordance  with  the  records  of 
engineering. 

In  the  United  States,  New  England  and  its  vicinity 
contained  many  river  situations  which  could  easily  be 
developed  by  the  early  methods  prevailing  in  water- 
power  engineering,  and  as  a  result  that  section  of  this 
country  underwent  a  rapid  expansion  in  industrial  de- 

•Paper  presented  at  Pan-American  Scientific  Congress,  Wash- 
ington, D.  C,  Dec.  29,  1915. 


i  Consulting  Engineers 

velopment  during  the  nineteenth  century,  beginning 
about  1825.  The  steam  engine  of  that  period  could  not 
compete  with  the  New  England  water-powers,  and  con- 
sequently the  New  England  district  held  a  commanding 
position  for  many  years  in  industrial  progress.  Indus- 
trial communities  grew  up  around  all  of  the  waterfalls 
of  reasonably  large  volume  and  moderate  head. 

The  next  change  in  conditions  which  came  about  was 
in  favor  of  steam-power.  Economical  methods  of  coal 
mining  were  developed,  and  railroad  systems  for  the 
distribution  of  coal  grew  up,  so  that  coal  supplies  in 
volume  sufficient  for  power  purposes  became  available 
at  many  new  centers  of  industry.  Furthermore,  new 
and  radical  improvements  in  steam-engine  design  were 
introduced,  as  exemplified  by  the  relatively  large  engine 
units  of  the  Corliss  type.    Water-powers  no  longer  con- 
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FIG.    1 — ANNUAL   OUTPUT    CURVE   FOR    75,000-HP.    PLANT    (PRO- 
POSED)   SITUATED  ON   RIVER  IN   SOUTH,  WITH   SEASONAL 
VARIATION   OF  LOAD 

trolled  industry,  and  industrial  centers  grew  up  in  Penn- 
sylvania, Ohio  and  elsewhere  where  cheap  coal  of  good 
quality  could  be  obtained  in  large  quantities. 

About  the  year  1875  the  development  of  the  gas  en- 
gine as  a  commercial  source  of  power  began  as  a  fur- 
ther competitor  of  water-power.  In  large  stationary 
power  units,  however,  the  gas  engine  has  been  disap- 
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pointing  and  has  not  proved  the  universal  prime  mover 
which  it  was  at  first  expected  to  become.  Its  field  has 
been  confined  largely  to  the  smaller  units. 

The  steam  engine,  the  gas  engine  and  the  waterwheel 
then  became  the  three  great  sources  of  power,  each  hav- 
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FIG.    2 — HYDROGRAPH   FOR  REPRESENTATIVE   YEAR   OF   MOHAWK 
RIVER  AT   COHOES,  N.  Y.,  NET  HEAD  OF   103  FT. 

ing  advantages  under  particular  conditions.  The  rela- 
tive advantages,  however,  of  water-power  became  less 
and  less  as  the  steam  engine  and  the  gas  and  oil  engine 
were  improved. 

In  the  old-fashioned  mill  town,  where  the  presence 
of  a  water-power  constituted  the  reason  for  the  exist- 
ence of  the  town,  it  was  necessary,  in  order  that  all  of 
the  mills  might  utilize  the  water-power,  to  group  them 
close  together  about  some  strategic  location  where  a 
canal  or  headrace  could  be  favorably  constructed.  The 
water  from  such  canal  was,  as  a  rule,  fed  through  the 
various  mills,  which  discharged  the  water  thus  supplied 
through  their  own  individual  waterwheels  to  the  lower 
levels.  Sometimes  several  levels  were  employed,  the 
water  passing  in  series  through  the  mills  from  one  level 
to  another. 

When  the  water-power  development  at  Niagara  Falls 
was  at  first  proposed,  before  electric  transmission  was 
definitely  established,  the  distribution  of  water  to  vari- 
ous manufacturing  plants  to  be  established  in  the  vicin- 
ity by  means  of  an  extensive  system  of  radial  canals 
was  seriously  considered.  Customers  were  to  purchase 
water  and  not  power  from  the  company  and  use  it  to 
operate  their  own  individual  waterwheels.  .  All  of  the 
proposed  consumers  were  to  discharge  their  water  into 
a  common  tailrace  tunnel  at  the  lower  level. 

All  of  these  general  schemes  of  utilizing  water-power 
were  inefficient  and  expensive.  Since  the  headrace  canal 
systems  were  limited  necessarily  in  extent,  the  indus- 
trial development  in  a  water-power  community  resulted 
in  a  huddled  mass  of  factory  buildings,  jammed  in  to- 
gether as  closely  as  they  could  be  constructed,  with  the 
whole  zone  honeycombed  with  shafts,  tunnels,  etc. 

In  these  communities,  with  the  expanding  business  of 
the  various  factories,  more  power  was  required  than  the 
water  system  could  supply.  Consequently,  the  water- 
power  system  was  usually  outgrown,  and  it  became 
necessary  to  supplement  the  water-power  with  a  steam 
auxiliary.  Such  steam  plants  were  enlarged  from  time 
to  time,  and  ultimately  have  become  the  chief  source  of 
power  in  those  communities,  with  the  water-power  only 
as  an  auxiliary.  Many  of  the  old  mill  towns  which  are 
popularly  regarded  as  dependent  upon  water-power  have 
long  since  outgrown  the  underlying  water-power  and  are 
to-day  essentially  steam-driven. 

Hydroelectric  Development  and  Electric 
Transmission 

A  change  and  a  new  era  in  water-power  application 
began  in  the  year  1892,  when  power  to  the  extent  of  300 
hp.  was  first  transmitted  on  a  semi-commercial  scale 
from  Lauffen  to  Frankfort  in  Germany,  a  distance  of 


100  miles,  at  about  30,000  volts,  and  the  commercial 
success  of  high-tension  electric  transmission  was  demon- 
strated. It  proved  that  power  could  be  generated  in  one 
place  and  transmitted  efficiently  by  alternating  electric 
current  to  points  many  miles  away.  At  the  same  time 
evolution  had  taken  place  in  alternating-current  electric 
motors,  so  that  the  transmitted  power  could  be  utilized 
efficiently  at  the  point  of  delivery. 

This  immediately  relieved  the  congestion  of  the  old 
water-power  towns  and  made  it  possible  to  make  hydro- 
electric developments  of  water-power  sites,  regardless 
of  any  consideration  of  industrial  plants  to  be  located 
in  the  immediate  neighborhood,  and  transmit  the  power 
output.  In  other  words,  the  power  could  be  taken  to 
the  consumer  instead  of  having  to  bring  the  consumer 
to  the  power. 

Electric  transmission  from  central  water-power  sta- 
tions on  a  large  scale  began  in  this  country  about  the 
year  1895  with  the  great  enterprise  at  Niagara  Falls. 
In  Europe  plants  of  considerable  size  were  built  at  an 
earlier  date.  The  voltage  limit  for  transmission  at  that 
time  was  about  10,000,  and  the  transmission  distance 
limit  was  about  20  miles.  Since  that  time  an  extraor- 
dinary evolution  has  taken  place,  so  that  voltages  of 
transmission  are  now  commercially  as  high  as  150,000 
and  lines  up  to  250  miles  in  length  are  in  operation. 

This  development  and  change  in  methods  has  opened 
up  an  entirely  new  group  of  water-powers  which  were 
too  remote  from  suitable  manufacturing  and  railroad 
centers  to  consider  as  sites  under  the  old  hydraulic 
scheme  of  application  of  water-power.  As  a  rule,  water- 
powers  are  situated  in  mountainous  regions  where  the 
topography  is  too  rough  for  the  satisfactory  layout  of 
an  industrial  town  and  yet  well  suited  for  the  construc- 
tion of  a  modern  hydroelectric  plant. 

Under  this  new  method  of  using  water-power  for  in- 
dustrial purposes  its  utilization  has  received  a  tremen- 
dous stimulus.  During  the  past  fifteen  years  many 
water-powers  have  been  able  to  show  a  good  margin  of 
saving  over  the  best  steam  costs,  and  numerous  large 
central  hydroelectric  stations  have  been  constructed. 
The  margin  of  saving  in  water-power  operation  since 
the  year  1870  has  not,  however,  been  sufficient  to  pre- 
vent a  far  greater  expansion  in  steam-power  for  manu- 
facturing purposes  than  in  water-power,  and  the  follow- 
ing table  will  give  an  idea  of  the  relative  growth  of  the 
two  as  given  in  the  United  States  Census  report: 

Total  Total 

Steam-Power,  Water-Power, 

Hp.  Hp. 

1869 1,215,711  1,130,431 

1879 2,185,458  1,225,379 

1889 4,581,305  1,255,045 

1899 8,139,579  1,454,112 

1904 10,825,348  1,641,949 

1909 14,199,339  1,807,439 
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FIG.   3 — TYPICAL  HYDROGRAPH   OF   NEW  RIVER  NEAR  FRIES,  VA., 
HEAD  OF  50  FT. 

The  above  figures  do  not  include  the  large  central  sta- 
tions generating  power  by  either  steam  or  water-power. 
Including  these,  it  is  estimated  that  the  total  water- 
power  developed  at  the  present  time  is  about  6,000,000 
hp.  and  the  total  steam-power  about  27,000,000  hp. 
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Ai'\i  \  i    OP  Sham    TURBINl 

The  modern  development   of  the  commercial  steam 
turbine  dates  from  about  the  year  L900.    This  ha 
complished   for  the  extension   of  steam  power   use  as 

much  as  electric  transmission  has  dune  lor  water  power. 
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FIG.  4 — HYDRO-GRAPH  OF  HOOSICK  RIVER  AT  SCHAGHTICOKE  AND 
JOHNSONVILLE,  N.  Y.,  COMBINED  HEAD  OF   175  FT. 

The  evolution  has  been  rapid  and  is  still  continuing. 
During  the  past  fifteen  years  it  has  resulted  in  reducing 
the  capital  cost  of  central  steam-power  houses  from 
more  than  $100  per  horsepower  to  about  $40  per  horse- 
power, and  has  reduced  the  consumption  of  coal  from 
3  lb.  to  4  lb.  per  kilowatt-hour  down  to  a  coal  rate  of 
about  1.5  lb.  under  favorable  conditions  at  the  present 
time.  The  steam  turbine  has  so  much  reduced  the  size 
and  complexity  of  the  steam  plant  that  the  operating 
expense  and  maintenance  are  much  lower  than  before. 

All  of  this  has  caused  a  serious  setback  to  the  expan- 
sion of  water-power  development.  It  has  brought  about 
conditions  that  make  it  now  usually  a  serious  question, 
where  an  average  water-power  is  under  consideration, 
whether  the  water-power  can  produce  the  power  as 
cheaply  as  the  modern  steam  plant.  Water-powers  are 
often  situated  many  miles  from  the  community  where 
the  power  is  wanted  for  use,  which  necessitates  the 
transmitting  of  the  water-generated  power  over  a  long 
line.  Such  electric  transmission  not  only  operates  to 
increase  the  cost  of  construction  of  the  water-power 
plant  as  a  whole,  and  consequently  the  fixed  charges 
against  the  power,  but  also  increases  the  operating  ex- 
pense in  line  patrol  and  maintenance.  Furthermore,  not 
less  than  15  per  cent  of  the  power  is  usually  lost  in  the 
long-distance  transmission,  which  raises  the  cost  pro- 
portionately at  the  point  of  delivery. 

Where  a  steam  turbine  is  the  prime  mover  it  can  in 
most  cases  be  installed  at  or  near  the  consumer's  prem- 
ises. This  may  give  the  steam  plant  the  controlling 
advantage. 

Cost  of  Generating  Systems 
A  water-power  transmission  system  of  average  merit 
may  range  in  cost  at  the  present  time,  including  trans- 
mission, from  $150  to  $300  per  horsepower  of  rating.  A 
steam-turbine  plant,  if  it  can  be  established  at  the 
center  of  use  where  a  long  transmission  will  not  be 
required,  and  if  of  fairly  large  size,  will"  not  cost  over 
$50  per  horsepower.  The  capital  charges,  therefore,  in 
favor  of  the  steam  plant  will  be  in  the  ratio  of  from 
three  to  six  to  one.  The  water-power  plant  must  there- 
fore have  a  low  annual  operating  and  transmission  ex- 
pense in  order  to  overcome  the  financial  advantage  of 
the  steam  plant. 

There  are,  of  course,  a  few  water-powers  in  the  United 
States  and  Canada,  such  as  Niagara  Falls,  Shawinigan 
Falls  and  others  which  have  been  developed,  that  can 
produce  power  at  an  exceptionally  low  cost,  with  which 
steam  cannot  possibly  compete.  It  is  such  plants  that 
have  led  to  the  remarkable  growth  of  the  electrochem- 
ical industry,  which  cannot  operate  except  at  the  ex- 


tremely low  energj  cosl  of  from  2  mills  to  •''.  mills  per 

kilowatt  -hour. 

There    are    very    lew     w  at  er  poss  er    sites,    however,    on 

this  continent  which  could  afford  to  sell  energy  for  such 

low    rates   where   COntitfUOUS   twenty   four-hour   power   is 

required  at  a  constanl  rate  throughout  the  year,    The 

only  possible  was  to  obtain  low  kilowatt-hour  cost  for 
electrochemical  processes  from  most  of  our  rivers  is  to 
develop  the  water-power  for  the  maximum  flow  of  the 
stream  for,  say,  three  months  of  the  year,  and  then 
operate  for  the  rest  of  the  year  at  reduced  output. 

Economic  Utilization  of  Stream  Flow 

Fig.  1  illustrates  such  a  use  of  power  from  a  proposed 
site  on  a  large  river  in  the  East,  operating  on  about  a 
65-ft.  head,  for  an  average  year  of  flow.  The  flow  in 
the  river  is  such  that  if  the  plant  were  rated  only  on  the 
minimum  flow  its  output  would  be  only  a  little  over 
10,000  hp.  By  developing,  however,  for  the  three 
months'  maximum  flow  an  output  of  75,000  hp.  can  be 
obtained  for  those  months  and  a  reduced  rate  for  the 
rest  of  the  year. 

The  cost  of  a  dam  is  proportional  to  its  length  and 
height,  and  it  does  not  vary  materially  with  the  capacity 
of  the  power  plant  built  in  connection  with  it.  Further- 
more, it  does  not  cost  much  more  to  operate  at  a  given 
locality  a  plant  of  large  capacity  than  a  small  one. 
Therefore,  if  a  large  annual  kilowatt-hour  output  can  be 
secured  the  fixed  expenses  can  be  prorated  over  a  larger 
total  and  the  unit  energy  cost  be  much  reduced.  The 
annual  output  shown  in  Fig.  1  amounts  to  264,000,000 
kw.-hr.  If  the  stream  were  to  be  developed  for  the  mini- 
mum flow  only,  the  annual  output  would  be  65,000,000 
kw.-hr. 

It  is  probable  that  the  electrochemical  industries 
could  adapt  their  process  of  operation  to  such  monthly 
variations  in  power  delivery  without  material  incon- 
venience and  certainly  with  great  reduction  in  cost  of 
energy. 

Such  a  scheme  of  power  supply  as  shown  in  Fig.  1 
would  not,  of  course,  be  applicable  to  an  ordinary  manu- 
facturing establishment,  where  constant  production 
.throughout  the  year  is  required,  but  as  a  rule  there  is 
not  the  extreme  necessity  in  such  cases  for  power  at 
low  cost.  In  an  electrochemical  process  the  power  item 
is  generally  a  large  part  of  the  total  cost  of  manufacture. 

Within  the  range  of  feasible  development  at  a  cost 
of  construction  which  would  make  the  cost  of  such 
power  about  equal  to  that  of  steam-power,  it  is  estimated 
that  there  is  still  undeveloped  in  the  streams  of  the 
United  States  about  35,000,000  hp. 

It  is  a  popular  misconception  that,  owing  to  a  dimin- 
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FIG.   5 — HYDROGRAPH   OF  CUMBERLAND  RIVER,   KENTUCKY,   NET 
HEAD   OF   140  FT. 

ishing  coal  supply,  the  cost  of  steam-power  is  constantly 
rising,  so  that  water-powers  are  becoming  more  and 
more  in  control  of  the  power  situation.  The  fact  is 
exactly  the  reverse.  Methods  of  deriving  the  energy 
of  the  coal  are  constantly  improving  in  efficiency,  and 
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even  if  the  cost  of  coal  should  rise  it  would  in  all  prob- 
ability be  more  than  offset  by  the  increased  economy  of 
use.  There  is  nothing  to  indicate  that  the  limit  to  the 
reduction  in  cost  of  steam-power  has  been  reached  or 
is  in  sight,  inasmuch  as  the  best  type  of  steam-electric 
plants  to-day  utilize  only  about  20  per  cent  of  the  total 
energy  of  the  coal.  Water-power  plants  are  at  present, 
however,  about  as  efficient  as  can  be  hoped  for,  with 
93  per  cent  efficiency  for  water  turbines  and  98  per  cent 
for  electric  generators. 

As  the  cost  of  steam-power  falls,  the  total  water- 
power  of  the  country  susceptible  of  profitable  commer- 
cial development  continually  shrinks,  and  many  water- 
powers  which  a  few  years  ago  could  have  successfully 
competed  with  steam  plants  and  might  have  been  de- 
veloped will  not  be  developed  to-day  on  account  of  steam- 
turbine  competition.  The  proposed  taxation  of  water- 
powers  and  other  legislative  restrictions  will  increase 
the  list  of  water-powers  that  cannot  be  developed  with 
a  profit. 

Even  California  and  other  Western  States,  where  a 
few  years  ago  the  high  price  of  coal  gave  water-power 
a  practical  monopoly  in  the  power  field,  no  longer  hold 
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:his  position,  on  account  of  the  development  of  the  local 
>il  fields,  which  makes  fuel  available  at  a  cost  low  enough 
for  successful  exploitation  of  the  steam  turbine  where 
ong  transmissions  are  required  from  the  competing 
ivater-power  plant  and  where  the  hydraulic  development 
is  not  of  exceptionally  low  cost. 

In  South  America  there  are  apparently  numerous 
water-powers  which  could  be  economically  developed, 
rhe  present  high  cost  there  of  coal  and  oil  should  give 
water-power  development  a  great  economic  advantage 
in  the  South  American  countries.  The  same  is  true  of 
Oanada  to  a  great  extent,  where  there  are  a  large  num- 
ber of  exceptionally  favorable  water-power  sites  and 
where  coal  and  oil  are  both  relatively  high  in  price. 

Where  a  water-power  plant  is  required  to  deliver  a 
practically  uniform  daily  load  throughout  the  year, 
which  is  generally  necessary  on  a  miscellaneous  power 
iistribution  system,  and  where  seasonable  variations  in 
load,  as  in  Fig.  1,  are  not  permissible,  the  deficiency  at 
low  water  flow  must  be  made  up  either  by  storage  of 
water  or  by  steam.     Usually  both  are  required. 

Nearly  all  water-powers  are  subject  to  a  period  of 
low  water  for  at  least  two  or  three  months  in  the  year, 
and  in  order  to  utilize  the  energy  available  during  the 
high-water  months  a  combination  of  steam  and  water- 


power  is  necessary  and  profitable.  The  two  together 
will  be  found  in  most  cases  to  give  a  lower  cost  of  annual 
output  than  either  one  or  the  other  alone. 

Fig.  2  shows  a  hydrograph  for  a  representative  year 
for  the  Mohawk  River  at  Cohoes,  N.  Y.,  as  an  example, 
together  with  the  effect  of  adding  steam-power  to  the 
annual  output.  If  the  river  at  this  point  were  to  be 
developed  for  low  flow  alone,  and  this  output  main- 
tained throughout  the  year,  the  rating  of  the  plant 
would  be  only  4600  kw.  continuous  twenty-four-hour 
power.  For  outputs  at  lower  load-factors  the  installed 
.  rating  would  be  correspondingly  greater.  As  shown, 
however,  in  the  curve  sheet,  this  output  can  be  increased 
to  12,000-kw.  continuous  twenty-four-hour  power  by 
supplying  less  than  10  per  cent  of  the  total  annual 
kilowatt-hours   by   steam  auxiliary. 

Fig.  3  illustrates  a  typical  hydrograph  on  the  New 
River  in  Virginia,  where  the  capacity  of  the  plant  for 
continuous  delivery  of  power  throughout  the  year  by 
the  supply  of  17  per  cent  of  auxiliary  steam-power  in 
kilowatt-hours  is  more  than  doubled. 

Fig.  4  illustrates  a  situation  on  the  Hoosic  River, 
where  the  low  natural  flow  is  so  small  that  no  develop- 
ment would  be  commercially  profitable  based  upon  low 
flow  alone  if  uniform  load  throughout  the  year  were  a 
requirement.  By  the  addition  of  stored  water  as  shown 
and  by  the  supply  of  about  32  per  cent  of  steam-power 
in  kilowatt-hours  the  rating  of  the  plant  above  the  low- 
flow  capacity  can  be  increased  sevenfold. 

Fig.  5  shows  a  hydrograph  of  the  Cumberland  River 
in  Kentucky  and  the  situation  with  respect  to  a  pro- 
posed development  at  Cumberland  Falls.  Here  the  nat- 
ural flow  of  the  river  at  low-water  season  is  such  that 
for  three  or  four  months  in  the  year  practically  no  out- 
put could  be  delivered  from  a  water-power  plant  alone. 
Both  storage  and  steam  are  required.  The  available 
storage  would  bring  the  output  up  to  a  continuous 
annual  delivery  of  4000  kw.,  and  by  the  addition  of 
about  25  per  cent  of  steam-power  in  kilowatt-hours  to 
the  annual  output  the  rating  of  the  plant  can  be  raised 
to  10,000  kw. 

Importance  of  Steam  Auxiliaries 

All  of  the  above  curves  show  what  an  important  and 
necessary  part  of  a  water-power  development  a  steam 
auxiliary  is.  This  steam-generated  power  can  either  be 
secured  by  operating  occasionally  the  old  steam  plants 
of  power  customers  which  have  been  shut  down  by  pur- 
chase of  power  from  a  water-power  company  or  by  con- 
structing new  steam-turbine  plants  as  part  of  the  water- 
power  system. 

Where  steam-power  is  to  be  supplied  to  make  up  the 
deficiency  in  the  water-generated  power  it  is  important 
to  operate  the  steam  plant,  when  running,  in  the  most 
economical  way.  The  lowest  labor  and  fuel  cost  will  be 
obtained  per  kilowatt-hour  when  the  steam  plant  is 
operating  at  practically  constant  load  throughout  the 
day.  Fig.  6  shows  a  specific  instance  which  has  been 
figured  out  for  a  large  combination  plant  in  Japan.  The 
curve  shows  the  characteristic  daily  load  curve  and  the 
proposed  division  of  load  between  the  steam  and  water- 
power  which  gives  the  lowest  steam  cost.  The  operating 
expense  and  efficiency  of  a  water-power  plant  is  not  so 
dependent  upon  constant  output,  so  that  it  can  be  oper- 
ated in  the  combination  at  a  lower  load-factor,  taking 
the  peaks  of  the  load. 

The  outlook  for  the  future  development  of  water- 
powers  appears,  therefore,  to  be  largely  in  the  line, 
either  of  power  plants  exclusively  driven  by  water- 
power  for  seasonable  variation  in  output,  as  illustrated 
in  Fig.  1,  or  for  constant  output  developments,  where 
steam  storage  and  water-power  are  combined,  each  con- 
tributing to  the  economy  of  the  joint  operation. 
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High  Coal  Economy  at  Conners  Creek 
Station  of  Detroit  Company 

Records  Covering  Six  Months  Show  1.47  lb.  per  Kilowatt-hour 
turea  of  Operation  and  of  the  Steam-Station 
Equipment 

Records  from  the  Conners  Creek  station  of  the  De- 
troit Edison  Company  covering  six  months'  operation 
ended  November,  1*)  15,  show  that  only  1.47  lb.  of  coal 
has  been  consumed  per  kilowatt-hour  of  energy  delivered 
to  the  23,000-volt  transmission  system.  The  monthly 
output  was  9,000,000  kw.-hr.  and  the  maximum  load 
20,000  kw.,  making  the  monthly  load-factor  66  per  cent. 

This  station  operates  in  multiple  with  the  Detroit 
Edison  Company's  Delray  steam  station  and  outlying 
water-power  plants,  the  23,000-volt  cables  and  overhead- 
transmission  lines  being  linked  into  a  network.  At 
present  the  Conners  Creek  station  contains  four  Stirling 
boilers,  each  having  23,654  sq.  ft.  of  heating  surface 
and  generating  steam  at  225  lb.  pressure  and  200  deg. 
superheat.  They  are  equipped  with  twenty-six-retort, 
sloping-grate,  underfeed  stokers,  which  feed  fuel  from 
opposite  ends  of  the  furnaces  into  combustion  chambers 
33  ft.  high.  West  Virginia  coal  is  used,  the  price  of 
which  ranges  between  $2.20  and  $2.40  per  short  ton 
delivered  on  tracks.  The  average  heat  content  per 
pound  of  coal  fired  in  the  six  months  was  13,606  B.t.u. 

While  the  station  is  designed  to  house  six  25,000-kva. 
turbo-generators,  only  two  units  have  been  installed, 
pending  the  completion  this  winter  of  additional  23,000- 
volt  cable  links  between  Conners  Creek  and  the  genera) 
system.  So  far  the  economical  load  has  been  within  the 
capacity  of  one  of  the  two  turbines,  but  the  day  load  will' 
presently  be  raised  to  30,000  kw.,  and  by  next  autumn 
the  economical  load  will  be  approximately  45,000  kw. 

Ordinarily  each  of  the  turbines  is  supplied  with  steam 
by  two  boilers,  but  two  turbines  can  be  driven  at  full 
load  by  only  three  boilers,  provided  that  they  are  oper- 
ated at  225  per  cent  of  rating.  The  turbines  permit 
nine  stages  of  expansion  and  operate  at  1200  r.p.m., 
driving  4800-volt,  three-phase,  sixty-cycle  generators. 
Surface  condensers,  each  having  32,500  sq.  ft.  of  water- 
contact  surface,  are  employed.  All  auxiliaries  except 
boiler-feed  pumps  are  motor-driven.  Boiler-feed  water 
is  heated  in  a  barometric  condenser  receiving  exhaust 
steam  from  a  1000-kw.  house-service  turbo-generator. 

Provision  is  made  for  discharging  the  air  which  has 
been  used  in  ventilating  the  generators  into  the  boiler 
furnaces,  thereby  reclaiming  energy  lost  in  electrical 
equipment.  While  this  saving  of  heat  losses  is  a  factor 
in  the  coal  economy,  it  cannot  be  considered  the  chief 
cause  for  the  high  coal  economy,  as  part  of  the  heat 
radiated  from  equipment  usually  finds  its  way  to  the 
furnaces  in  nearly  every  case  on  account  of  the  air  draft 
produced  thereby.  Accurate  computation  of  the  saving 
caused  by  reclamation  of  heat  losses  is  impossible,  be- 
cause in  cool  weather  part  of  the  generator  ventilation 
is  diverted  into  the  engine  room  to  warm  it,  and  because 
steam  coils  are  employed  in  the  boiler  room  for  the  com- 
fort of  the  men.  The  latter  arrangement  is  necessary 
because  every  effort  has  been  made  to  prevent  radiation 
losses  from  boilers  and  steam  pipes. 


Electric  Heating  Used  to  Rush  Com- 
pletion of  Concrete  Work 

How  Small    Car  Heaters    and  Lamp  Banks    Were   Used   Under 

Forms  to  Provide  Necessary  Heat  to  Hasten  Hardening 

of  Concrete  at  Freezing  Temperatures 

In  the  accompanying  illustrations  arrangements  are 
shown  for  the  use  of  small  car  heaters  and  banks  of 
electric  lights  to  maintain  a  hardening  temperature 
during  the  recent  laying  of  the  concrete  floor  of  the 
State  Street  viaduct  in  Chicago.  On  account  of  the  fact 
that  the  working  head-room  was  a  minimum  and  that 
heavy  traffic  was  impatient  to  reoccupy  the  roadway,  the 
results  made  possible  by  these  heating  methods  are  of 
interest. 
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-ARRANGEMENTS    AND    CONNECTIONS    OF    CAR    HEATERS 
AND    LAMP    BANKS 


During  the  placing  of  concrete  on  the  viaduct  floor, 
Dec.  3  and  4,  the  lowest  outdoor  temperature  was  33 
deg.  Fahr.,  with  a  mean  temperature  ranging  from  34 
deg.  to  35  deg.  On  Dec.  5  the  temperature  dropped  tc 
32  deg.,  and  on  Dec.  6  a  heating  system  was  required. 
On  the  6th,  7th  and  8th  the  concrete  was  covered  with 
heavy  tar  building  paper  and  steam  blown  under  this 
covering  to  supply  the  necessary  warmth  and  moisture 
to  hasten  the  hardening  action.  On  Dec  10  electric 
heaters  supplied  with  current  from  the  trolley  circuit 


FIG.    2 — RECORDING   THE    TEMPERATURE   OF   THE   HOT   CONCRETE 
AS   IT   WAS   PLACED   IN    THE   FORMS 
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were  placed  under  the  forms  and  inclosed  with  tar 
building  paper  to  retain  the  heat  generated.  The  fact 
that  there  was  but  a  3-in.  clearance  between  the  locomo- 
tive smokestacks  and  the  under  side  of  the  floor  made 
it  impossible  to  use  a  heating  system  for  supplying 
warmth  to  the  concrete  that  would  necessitate  consider- 


FIG.   3 — VIEW   OF  FORMS  FROM   BELOW,   SHOWING   SOME   OF   THE 
LIGHT  BANKS   IN   PLACE  FOR  WARMING   CONCRETE 

able  space  for  housing.  The  small  car  heaters,  however, 
were  of  such  dimensions  as  not  to  decrease  the 
head-room.  Ten  sets  of  heaters  were  at  first  used,  but 
in  order  to  supply  additional  heat  forty  la'mp  banks,  each 
carrying  five  32-cp.,  120-volt  incandescent  lamps,  were 
added  to  the  heating  equipment.  The  effect  of  this 
addition  was  very  noticeable.  The  exposed  surface  of 
the  floor  was  warm  to  the  touch.  A  light  snow  which 
fell  upon  it  immediately  melted,  and  the  consequent 
moisture  evaporated  quickly.  At  this  time  the  tempera- 
ture of  the  surrounding  air  was  considerably  below 
freezing. 

Although  some  of  the  floor  was  completed  before  the 
mean  temperature  fell  below  32  deg.  Fahr.,  the  last 
sections  were  placed  during  freezing  weather,  the  last 
two  panels  being  placed  on  Dec.  15.  It  was  planned  to 
resume  traffic  on  Dec.  20,  so  that  unusual  precautions 
had  to  be  taken  to  supply  and  maintain  a  warmth  that 
would  insure  the  concrete  attaining  sufficient  strength 
to  be  proof  against  injury  from  vibrations  and  deflec- 
tions caused  by  street  cars  in  their  passage  over  the 
bridge. 

On  the  night  of  Dec.  14  the  temperature  was  8  deg. 
above  zero,  but  at  10  a.  m.  on  the  15th  it  had  gone  up 
again  to  25  deg.  Forms  and  steel  members  were  in 
place  coated  with  ice  and  snow,  and  it  required  one 
hour  to  melt  the  ice  and  warm  up  the  steel  with  steam 
supplied  through  a  2-in.  hose.  Following  this  procedure 
forms  were  washed  with  clean,  scalding  hot  water.  At 
11.15  a.  m.  Dec.  15  deposition  of  concrete  was  begun, 
the  mixing  water  being  heated  by  steam  to  190  deg. 
Sand  and  gravel  had  previously  been  heated  to  a  tem- 
perature of  from  140  deg.  to  190  deg.  Concrete  came 
from  the  mixer  at  a  temperature  of  120  deg.  Even 
after  it  had  been  in  the  forms  for  fifteen  minutes  the 
temperature  ranged  from  100  deg.  to  110  deg.  At  11.30 
a.  m.  the  temperature  of  the  air  was  31  deg.,  but  by  1 
p.  m.  it  had  dropped  to  27  deg.  At  1.30  p.  m.  the  con- 
crete that  was  first  placed  still  had  a  temperature  on 
the  surface  of  61  deg.  At  3  p.  m.  the  temperature  of 
the  air  was  30  deg.,  and  as  a  result  of  further  cooling 
of  aggregates  the  concrete  of  the  last  few  batches  was 
placed  at  a  temperature  of  70  deg.  At  5  p.  m.  the  sur- 
face temperature  of  the  concrete  was  at  no  place  lower 
than  58  deg.  Surface  troweling  was  commenced  at  5.30 
p.  m.,  and  the  job  was  completed,  heating  apparatus  was 


installed,  tarpaulins  were  spread  over  the  panels  and  the 
workmen  were  on  their  way  home  by  9  p.  m. 

Throughout  this  work  a  1  :  2  :  4  concrete  with  gravel 
as  coarse  aggregate  was  used.  The  consistency  of  the 
concrete  was  regulated  so  that  surplus  water  would  be 
absorbed  as  far  as  possible,  yet  so  that  the  concrete  would 
be  sufficiently  plastic  to  settle  readily  about  the  I-beams 
and  reinforcing  with  light  spading.  The  first  concrete 
deposited  was  of  rather  wet  consistency,  but  subsequent 
batches  contained  less  water.  A  1-in.  thick  1  :  2  mix- 
ture of  cement-mortar  surface  finish  was  used  finally, 
this  being  simply  of  moist  consistency. 


How  a  Magnetic  Clutch  Brake  Solved  a  Syn- 
chronous-Motor-Drive Problem 
By  C.  B.  Ferguson 

In  the  plant  of  the  Boston  (Mass.)  Woven  Hose  & 
Rubber  Company  the  rubber  mills  are  driven  in  groups 
from  a  single  shaft.  In  order  to  improve  the  power- 
factor  of  the  system  a  650-hp.  synchronous  motor  was 
proposed  for  driving  this  shaft.  Two  problems  were 
presented — first,  providing  the  safety-stop  feature  es- 
sential with  a  rubber-mill  drive;  second,  the  starting 
of  the  synchronous  motor.  The  safety-stop  feature  is 
important  since  the  throwing  off  of  the  driving  power 
and  applying  a  powerful  brake  has  saved  many  hands, 
arms  and  even  lives.  In  the  installation  mentioned  this 
feature  was  provided  by  use  of  a  Cutler-Hammer  mag- 
netic clutch  brake  installed  as  shown  in  Fig.  1.  At  the 
same  time  a  gradual  acceleration  of  the  synchronous 
motor  under  considerable  load  without  pulling  it  out 
of  step  was  made  possible. 

The  motor  drive  and  its  equipment  consist  of  a  650- 
hp.  synchronous  motor  mounted  on  a  common  sub-base 
with  a  rope  sheave,  the  magnetic  clutch  brake  furnish- 
ing the  connection  between  the  motor  and  the  rope 
sheave.  The  motor  operates  at  240  r.p.m.  and  under 
normal  conditions  carries  practically  full  load  when  the 
mill  line  is  in  service.  Safety  switches  are  installed  in 
the  mill  room  and  a  slack  cable  switch  in  the  motor 
room  to  stop  the  motor  and  line  shaft  in  case  the  driving 
rope  breaks. 

The  clutch  brake  used,  or  clutch-brake  accelerator,  as 
it  is  sometimes  called,  consists  of  a  solid  circular  steel 
casting  mounted  on  the  driving  or  motor  end  of  the 
shaft.  This  member  of  the  clutch  carries  embedded  in 
its  periphery  a  single  cylindrical  magnetizing  coil,  the 
terminals  of  which  are  brought  out  to  an  ordinary  pair 
of  slip-rings.  Mounted  concentrically  with  the  coil  and 
the  outer  periphery  is  an  adjustable  friction  ring  so 
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FIG.  1 — MAGNETIC  CLUTCH  BRAKE  USED  ON  650-HP.  SYNCHRON- 
OUS-MOTOR   DRIVE    IN    PLANT    OF   BOSTON    COMPANY 
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that  the  metal  faces  of  the  driving  and  driven  members 
do  not  come  directly  in  contact  with  each  other.  'This 
also  serves  t ho  purpose  of  providing  s  permanent  air 
gap  in  the  magnetic  circuit.  The  other  member  of  the 
dutch,  keyed  to  the  driven  or  rope  pulley  side  of  the 
shatt.  consists  of  a  circular  steel  armature  secured  to 


FIG.  2 — SAFETY  SWITCH  TRIPPED  BY  OPERATION  OF  ROD  SHOWN 

OVER  THE  ROLLS;    THIS  THROWS  THE   MOTOR   CLUTCH 

OUT    AND    APPLIES    THE    BRAKE    INSTANTLY 

the  hub  by  means  of  a  fiat  circular  spring  plate,  so  that 
when  the  magnetizing  coil  is  energized  this  circular 
armature  is  drawn  toward  the  driving  member  of  the 
clutch,  the  motion  along  the  shaft  being  accomplished 
by  a  slight  dishing  of  the  spring  plate  upon  which  it  is 
mounted.  This  form  of  clutch  possesses  the  advantage 
of  instant  disconnection  in  case  of  interruption  of  the 
magnetizing  current  and  does  not  require  a  portion  of 
a  revolution  for  its  disengagement.  Also,  there  is  no 
tendency  for  it  either  to  release  itself  or  to  lock  itself 
because  of  the  mechanical  forces  exerted  as  it  comes  up 
to  speed  and  while  it  is  running  at  full  speed.  Secured 
to  the  hub  of  the  driven  member  is  an  ordinary  brake 
pulley,  over  which  is  carried  a  band  brake  of  the  locking 
type  automatically  released  by  a  solenoid  mounted  on 
a  separate  stand  in  proper  relation  to  the  brake  beam. 
The  clutch  itself  is  54  in.  in  diameter. 

The  safety  switches  throughout  the  mill  room  are 
installed  and  arranged  in  series  electrically  so  that  the 
clutch  will  be  disengaged  and  the  brake  simultaneously 
applied  if  a  safety  bar,  one  of  which  is  provided  for  each 
mill,  is  tripped.  In  the  motor  room  there  is  provided  a 
single  push-button  for  engaging  the  clutch,  the  latter 
being  energized  by  means  of  an  automatic  rheostat  in 
such  a  way  as  to  make  it  pick  up  the  load  gradually  and 
at  the  same  rate  of  speed  for  each  start.  If  the  clutch 
is  disengaged  by  the  operation  of  any  one  of  the  mill 
safety  stations,  the  brake  is  simultaneously  applied. 
If,  however,  the  clutch  is  disengaged  by  means  of  a 
stopping  button  on  the  motor-control  panel,  the  brake 
is  not  applied  but  the  load  is  allowed  to  coast  to  rest. 
The  quick  stop  is  therefore  obtained  only  in  case  of  an 
accident. 

Another  feature  of  this  control  system  is  that  when 
the  safety  stations  have  once  been  tripped  they  can  be 
reset  immediately,  but  power  cannot  be  put  back  on  the 
mill  line  until  the  single  starting  button  on  the  motor- 
control  panel  has  been  operated.  A  slack-cable  switch  is 
also  provided  so  that  in  case  of  breakage  of  the  rope 
drive  the  clutch  is  automatically  disengaged  and  the 
brake  applied. 


How  to  Avoid  Trouble  in  Starting  an  Elec- 
trician's Gasoline  Torch 

Bl    A.   Ill  \K\I  1 

The  Ordinary  gasoline  torch   is  abOUt    the  most   aim   i<l 

tool  found  in  shops  and  power  plants.  The  first  thing  a 
man  not  familiar  with  a  torch  will  do  when  it  starts 
to  give  trouble  is  to  pump  more;  air  into  it,  which  in  the 
majority  of  cases  will  not,  be  a  remedy. 

On  several  occasions  the  writer  has  taken  torches 
from  men  who  were  having  trouble  in  keeping  them 
burning  and,  under  the  pretext  of  seeing  how  much 
gasoline  there  was  in  the  tank,  has  removed  the  plug 
in  the  bottom  to  let  out  all  of  the  air.  If  the  tank  is  full, 
three  or  four  strokes  of  the  air  pump  will  give  plenty 
of  pressure.  When  lighting  a  cold  torch  the  proper 
pressure  can  be  judged  by  the  distance  the  stream  of 
gasoline  will  be  carried — 6  ft.  is  far  enough.  After 
the  reservoir  of  gasoline  has  been  lighted,  the  valve 
should  be  "cracked"  a  little,  so  that  when  the  torch  is 
hot  enough  to  vaporize  the  gasoline  it  will  start  at  once, 
giving  the  characteristic  blue  flame.  By  this  method  a 
relighting  is  not  needed,  as  the  torch  will  take  care  of 
itself.  If  there  are  no  leaks  in  the  tank,  it  will  be  un- 
necessary to  pump  more  air  into  the  torch  after  it  is 
properly  started,  since  the  heat  which  is  conducted  to 
the  tank  from  the  burner  will  vaporize  the  gasoline  fast 
enough  to  maintain  sufficient  pressure.  The  air  that 
is  pumped  into  the  torch  takes  no  part  in  the  combus- 
tion, as  the  gasoline  is  forced  from  the  bottom  of  the 
tank  to  the  burner. 

If  two  or  more  torches  are  to  be  used,  the  work  of 
starting  may  be  lessened  by  playing  the  blast  of  the 
first  one  on  the  burners  of  the  others. 


How  Poles  May  Be  Kept  from  Sinking   Into 

Swampy  Earth 

When  poles  are  set  in  swamps  they  may  be  held  in  a 
vertical  position  by  proper  guying,  but  under  such  con- 
ditions something  besides  guy  wires  must  be  used  to 
prevent  them  from  sinking  axially  into  very  soft,  yield- 
ing earth.  Poles  bearing  heavy  apparatus  or  poles  un- 
der compression  due  to  the  line  itself  are  especially  liable 
to  sink.  This  tendency  was  overcome  by  the  builders 
of  an  Ohio  transmission  line  by  the  scheme  shown  in 
the  accompanying  illustration.     At  the  ground  line  and 
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WEDGE-SHAPED   CONCRETE   COLLAR   TO   PREVENT   POLES   SINKING 

just  below,  heavy  nails  were  driven  part  way  into  the 
pole  as  shown.  Around  the  pole  and  over  these  nails  a 
circular,  wedge-shaped  section  of  concrete  was  molded. 
The  nails  held  the  concrete  firmly  to  the  pole,  and  the 
concrete  itself  gave  sufficient  additional  bearing  sur< 
face  to  prevent  further  sinking. 
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usbars   at  Different  Voltages   Energized    by- 
Same  Standby  Battery  in  Emergencies 

A  large  electric-service  company  in  the  West  which 
is  been  employing  reverse-current  relays  in  its  direct- 
rrent  distributing  stations  has  found  it  necessary  to 
ock  these  relays  so  that  the  standby  storage  battery 
ill  maintain  practically  normal  voltage  on  all  the 
rect-current  busbars  in  case  the  alternating-current 
pply  to  the  rotary  converters  is  interrupted.  Before 
is  was  done  interruption  of  the  alternating-current 


BATTERY   CONNECTIONS  TO   BUSES  OF  DIFFERENT  VOLTAGES 

rvice  caused  large  voltage  drops  at  some  points  in  the 
rect-current  network.  By  blocking  the  reverse-current 
lays,  however,  energy  from  the  storage  battery  is  per- 
itted  to  feed  back  through  the  rotary  converters  con- 
cted  with  it,  and  thence  through  the  remaining  rotary 
nverters  to  the  busbars  not  directly  connected  with 
e  storage  battery.  This  permits  direct-current  energy 
be  distributed  through  the  normal  number  of  paths 
stead  of  through  only  a  few,  as  would  happen  if  re- 
rse  current  opened  the  rotary-converter  circuits.  This 
rangement  applies  to  a  station  in  which  there  are 
veral  direct-current  busbars  maintained  at  different 
essures  to  allow  for  feeder  drop.  Where  all  busbars 
e  kept  at  the  same  voltage,  these  provisions  are  usually 
>t  required,  since  the  standby  battery  may  be  per- 
anently  connected  with  all  of  them  at  the  same  time. 


Detailed  Cost  of  13,000- Volt  Line 

The  detailed  cost  of  building  a  13,000-volt  line  11.6 
iles  long  from  Quincy  to  Brockton,  Mass.,  was  re- 
ntly  investigated  for  the  Bay  State  Street  Railway 
'  Boston  by  Sloan,  Huddle,  Feustel  &  Freeman,  con- 
ilting  engineers,  Madison,  Wis.,  in  connection  with  an 
ctensive  valuation  of  the  entire  property  of  the  com- 
iny.  The  data  were  drawn  from  actual  construction 
>st  records  in  the  company's  possession,  including  unit- 
>st  figures.  For  the  above  length  of  line  the  costs  are 
5  tabulated  below: 


Item 
nestnut  poles : 
60-ft.  grade  B.  . 
55-ft.  grade  B.  . 
50-ft.  grade  AA. 
50-ft.  grade  A.  . 
50-ft.  grade  B. . 
50-ft.  grade  C.  . 
45-ft.  grade  AA. 
45-ft.  grade  A.. 
45-ft.  grade  B.  . 


Unit 

Quantity 

Price 

4 

$24.45 

10 

19.10 

2 

19.02 

5 

16.70 

8 

14.96 

1 

12.62 

2 

14.10 

13 

11.31 

30 

10.2!) 

Total 

$98 

191 

38 

84 

120 

13 

28 

147 

309 


Unit 

Item                                                          Quantity  Trice  Total 

Chestnut  poles    (continued)  : 

45-ft.    grade    C 9  $8.76  $79 

45-ft.  grade  D 1  7.00  7 

40-ft.   grade  AA 1  12.75  12 

40-ft.  grade  A 7  10.65  75 

40-ft.  grade  B 22  9.69  213 

40-ft.  grade  C 29  7.81  226 

40-ft.  grade  D 13  5.88  76 

35-ft.   grade  AA 1  8.86  9 

35-ft.  grade  A 73  6.66  486 

35-ft.  grade  B 297  4.99  1,482 

35-ft.  grade  C 42  4.62  194 

30-ft.  grade  A 7  5.40  38 

30-ft.  grade  B 9  4.44  40 

30-ft.  grade  C 3  3.22  10 

25-ft.  grade  B 1  3.43  3 

20-ft.  guy  stub .".  1.25  f> 

Cross-arms  wood   (gallows)  : 

4-in.  by   6-in.  by   10-in 817  1.00  817 

4-in.  by  6-in.  by  7-in 688  0.86  592 

Miscellaneous,   including   3% -in.    by 

5%-in.  by  12-in.,  at  $1.26 .....  76 

Space  blocks,  painted,  4-in.  by  6-in.  by 

6y2-in 595  0.084  50 

Angle  pins,  wood 974  0.378  368 

Straight-line  pins,  iron 3,294  0.252  830 

Wood  bracing,  per  1000  bd.  ft 0.325  28.00  9 

Cross-arm  braces,  angle  iron,  gal- 
vanized, 2-ft.  by  2-in.  by  Vi-hn 542  0.63  341 

Cross-arm  braces,  angle  iron,  gal- 
vanized, 2-ft.  by  2-in.  by  3/16-in...          668  0.49  327 

Cross-arm  braces,  angle  iron,  gal- 
vanized, 2-ft.  by  2-in.  by  %-in 60  0.37  22 

Strap-iron,  1%-ifl.  by  5/16-in 101  ft.  0.084  8 

Bolts,    galvanized,     %-in.    by     18-in., 

machine 754  0.074  56 

Bolts,    galvanized,     %-in.    by     14-in., 

machine 1,798  0.052  93 

Bolts,    galvanized,     y2-in.     by     18-in., 

machine 595  0.05  30 

Bolts,  galvanized,  %-in.  by  7-in.,  ma- 
chine          4,888  0.032  156 

Bolts,    galvanized,    %-in.    by    4%-in., 

carriage 8,338  0.014  117 

Bolts,  galvanized,  %-in.  by  4-in.,  lag.      2,545  0.013  33 

Messenger,    5/16-in.    strand,  guys,   per 

1000  in 9.580  8.08  77 

Three-bolt  clamps    205  0.131  27 

Strain   insulators .              4  0.14  1 

Anchors,  %-in.  by  6-in 131  0.42 

Anchors,   %-in.  by  6-in.,  T.  B 37  0.79  29 

Anchors,   %-in.  ledge 25  0.37  9 

Anchor  logs   168  0.52  87 

Turnbuckles 12  0.945  11 

Pole  platforms,  wood -  2.52 

Timber  plank,  2-in.  by  8-in.,  per  1000 

bd.  ft 6.5  28.00  182 

Wire,    aluminum    cable,    342,000-circ. 

mil,  main  conductors,  per  1000  in..  .197.168  86.95  17,144 

Wire,    aluminum    cable,    262,000-circ. 

mil,  main  conductors,  per  1000  in..  .152.716  66.:>3  10.160 

Wire,    aluminum,    No.    1-0    cable,    per 

1000  in 3.96.".  26.78  106 

Wire,  aluminum,  solid  No.  2,  per  1000 

in 8.6  16.83  145 

Wire,    aluminum,    solid    No.     10,    per 

1000  in 1-56  2.61  4 

Porcelain  insulators,   angle 974  1.94  1,890 

Porcelain   insulators,  collars 974  0.062  60 

Porcelain  insulators,  straight-line.  ..  .      3,312  0.315  1.043 

Erection  of  line,  including  clearing 
right-of-way,  teaming,  tools,  miscel- 
laneous supplies — miles 11.016  $1,728  19,036 

Terminal    structures    ■  •  ■  •  ■  •■  18:' 

Total  construction  cost   $58.1  66 

With  11  per  cent  allowance  for  engineering,  organiza- 
tion, insurance  and  contingencies  and  3.5  per  cent  for 
taxes  during  construction  and  organization,  cost  is 
increased S.434 

Total           $66,600 

Land    and    easements,    Quincy   and    Brockton  terminal 

houses    f  2,107 

Grand   total   cost    $138,707 

Cost  per  mile  of  line   (two  circuits) 1,196 

Line  contains  two  three-phase  circuits,  no  ground  wire  or  feeders. 
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A   Pipe   Rack    for  Display  of  Lighting  Fixtures 

.\t  the  new  offices  of  the  Beverly  (Mass.)  Gas  & 
Electric  Company  a  convenient  combination  displaj  of 
light in).-,  fixtures  is  maintained  In  the  form  of  a 
double  pipe  rack  carrying  kras  lighting  units  at  the  top 


■ 
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RACK  TO  SUPPORT  LIGHTING  FIXTURES 

and  incandescent  lamps  at  the  bottom,  as  shown  in  the 
accompanying  illustration.  The  rack  is  installed  parallel 
to  the  walls,  which  change  direction  at  two  points. 


The  Design  of  Protective  Power  Fuses 
By  E.  A.  Dillard 

Assistant  Engineer  Alabama  Power  Company 

The  comment  by  E.  P.  Peck  in  the  Dec.  25  issue  of  the 
Electrical  World,  page  1434,  on  "The  Design  and 
Operation  of  Horn-Gap  Fuses,"  has  made  it  possible 
to  bring  out  an  interesting  comparison  between  two 
schemes  for  obtaining  protection  to  high-tension  appa- 
ratus by  the  use  of  fuses.  Mr.  Peck  raises  an  objection 
to  the  method  proposed  by  the  writer  in  the  Dec.  11 
issue  of  the  Electrical  World  on  the  ground  that  in 
order  to  obtain  the  results  outlined  a  fuse  must  be  in- 
stalled that  is  much  lighter  than  is  consistent  with  good 
operating  practice.  He  seems  to  confuse  the  time  re- 
quired to  melt  a  fuse  wire  with  the  time  required  by  the 
fuse  equipment  to  clear  off  the  arc  resulting  from  a 
fuse  opening.  In  the  design  of  high-tension  fuses  thirty 
cycles  were  assumed  as  the  maximum  time  permissible 
for  the  fuse  equipment  actually  to  open  the  circuit. 
This  might  be  considered  as  the  equivalent  time  required 
by  an  automatic  oil  switch  to  open  the  main  circuit 
after  the  tripping  circuit  had  been  closed.  The  time 
required  to  melt  the  copper  is  entirely  independent  of 
this  and,  of  course,  is  dependent  only  on  the  current 
value  in  the  fuse. 

For  the  Alabama  Power  Company's  system  a  series 
of  computations  has  been  made  to  determine  the  actual 
current  values  which  may  be  expected  with  trouble  at 
any  point  and  with  any  possible  feed  to  this  point.  If 
a  set  of  fuses  is  to  be  installed  to  protect  a  transformer 
bank,  an  estimate  is  made  of  the  current  that  will 
actually  flow  through  these  fuses  in  case  of  a  failure  in 
these  transformers,  and  then  a  size  of  fuse  is  selected 
that  will  melt  at  some  time  before  the  automatic  oil 
switch  at  the  station  or  the  fuse  at  the  tap-off  has  had 
time  to  operate. 

An  actual  example  of  this  method  may  be  of  interest. 
A  44-kv.  feeder  runs  from  a  substation  approximately 
56.5  miles  to  a  1200-kva.  substation  at  the  end  of  the 
line.  From  impedance  calculations  it  was  found  that 
280  amp.  would  flow  in  this  feeder  with  a  short-circuit 


at  the  far  transformer  bank;  also  that  L50  amp.  woul 
flow  in  the  primary  line  with  a  i  hort  circuit  on  the  low 
tension  side  of  these  transformers.    The  automatic  oi 

switch  at  the  substation  from  which  this  feeder  runs  i 
Bet  to  trip  on  200  amp.  in  two  seconds.  Hence  the  fus 
installed  at  the  far  end  of  the  line  musl  operate  in  les 
than  two  seconds  in  order  to  maintain  service  to  th 
other  customers  from  this  feeder.  From  time-curren 
curves  it  is  found  that  No.  20  copper  wire  will  melt  it 
one  and  one  fifth  seconds  with  280  amp.  flowing  througl 
if  and  in  five  seconds  with  J50  amp.  flowing  through  it 
Since  the  automatic  oil  switch  will  not  open  on  150  amp. 
No.  20  wire  gives  complete  protection  to  the  trans 
formers.  However,  this  protection  cannot  always  bi 
obtained,  so  that  it  is  considered  advisable  to  protec 
the  transformers  further  with  low-tension  fuses  oj 
automatic  switches.  Again,  it  is  important  to  considei 
the  relative  importance  of  service  to  the  different  cus 
tomers  that  will  be  affected.  For  instance,  it  may  b< 
advantageous  to  use  light  fuses  in  small  customers'  sub 
stations  that  are  connected  to  a  feeder  serving  an  impor 
tant  synchronous  load  so  as  to  guard  against  losing  thi« 
load  on  a  heavy  "dip"  in  voltage  lasting  relatively  long 
From  the  tables  submitted  by  Mr.  Peck,  the  write] 
infers  that  he  would  recommend  either  a  No.  20  or  i 
No.  22  fuse  for  this  installation.  Since  an  exceptionallj 
long  feeder  is  being  considered,  the  value  of  the  short 
circuit  current  at  the  end  of  the  line  is  lower  than  th( 
average  value  obtained  on  primary  feeders;  hence,  bj 
using  the  writer's  method,  this  particular  transforms 
bank  should  have  a  lighter  fuse  than  the  average  ban! 
of  the  same  rating. 


Induction  Motor  Trouble  Due  to  Wrong 

Stator  Connections 

By  A.  C.  Hewitt 

In  a  Southern  cement  plant  where  a  50-hp.,  three- 
phase,  440-volt,  sixty-cycle  squirrel-cage  induction 
motor  operating  at  450  r.p.m.  was  used  to  drive  a  33-in. 
Fuller  mill  for  pulverizing  limestone  the  motor  on  sev- 
eral occasions  was  overloaded  by  feeding  the  material 
to  the  mill  too  fast  and  in  large  sizes.  This  overload- 
ing, combined  with  fluctuations  of  voltage  as  much  as 
30  per  cent  below  normal  rating,  caused  the  motor  to 
heat  and  finally  called  for  the  replacing  of  several  stator 
coils.  The  motor  was  repaired  by  the  plant  electrician 
and  again  placed  in  operation,  but  still  it  ran  hot,  with 
the  mill  showing  a  smaller  output  than  a  duplicate  in- 
stallation where  the  motor  was  running  cooler. 

The  writer  was  called  to  investigate  the  installation 
and  noticed  that  the  upper  half  of  the  motor  was  much 
hotter  than  the  lower  half.  An  inspection  of  the  con- 
nections seemed  to  show  that  they  were  correctly  made 
and  that  there  were  no  grounds  or  open  circuits.  The 
fuses  were  in  good  condition  and  the  auto-transformer 
motor  starter  operated  satisfactorily.  All  of  the  con- 
nections for  the  starter  windings  checked  with  the  dia- 
gram furnished  with  the  motor. 

The  winding  was  a  two-circuit  delta  arrangement  and 
the  motor  had  sixteen  poles.  In  checking  over  the  num- 
ber of  poles  in  each  of  the  two  circuits  it  was  finally 
found  that  the  winding  was  divided  in  a  horizontal 
plane  through  the  stator,  and  that  instead  of  each  cir- 
cuit having  eight  poles  the  upper  circuit  had  only  seven 
and  the  lower  had  nine  poles.  This  explained  why  the 
upper  half  ran  hotter  than  the  lower.  The  electrician 
had  made  a  miscount  when  connecting  up  the  windings, 
with  the  result  that  the  load  was  unevenly  distributed. 
The  connections  were  changed  so  that  each  circuit  con- 
tained an  equal  number  of  poles,  and  the  motor  oper- 
ated without  the  heating  trouble  previously  experienced. 


NUARY    15,    1916 


ELECTRICAL     WORLD 


157 


MARKETING    ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


emonstrating  Electric-Range  Economy  with 

a  Kilowatt-Hour  Meter 

With  the  aid  of  a  kilowatt-hour  meter,  duly  sealed  and 
jularly  read  by  the  local  electrical  authorities,  the 
■ake-Clapp  Electric  Company  of  Los  Angeles,  Cal., 
ide  an  interesting  demonstration  of  the  economy  of 
j  automatic  electric  range  shown  in  the  accompanying 
istration.  The  two  ovens  of  this  range  were  started 
full  baking  heat  (425  deg.  Fahr.)  on  Monday  morn- 


rER  AND  CHART  SHOWED  ENERGY  CONSUMPTION  DAY  BY  DAY 

•,  Nov.  29,  and  were  not  cut  off  until  the  following 
nday  morning  at  8  o'clock,  making  a  continuous  run 
seven  days,  or  168  hours,  without  variation  of  the 
iperature.  The  electric  range  used  was  of  the  auto- 
tic  type  built  by  the  C.  H.  Sharp  Manufacturing 
npany  of  Los  Angeles.  This  range  is  equipped  with 
rmostatic  control,  by  which  the  temperature  of  the 
;n  is  held  constant.  The  uniformity  of  temperature 
;h  which  the  range  operated  throughout  the  week  is 
>wn  by  the  chart.  With  electricity  at  4.5  cents 
•  kilowatt-hour,  the  average  cost  of  operating  this 
ctric  range  during  the  week  was  only  1.7  cents  per 
ir. 


Personal  Experience  and  Appliance  Sales 

rhe  central-station  man  or  dealer  who  "tries  out" 
2trical  conveniences  in  his  own  home  will  often  find 
s  a  short  cut  to  sales.  A  liberal  policy  in  lending 
h  apparatus  to  solicitors  specializing  along  strictly 
ined  lines  will  pay,  and  if  the  apparatus  can  be  kept 
service  permanently  by  letting  employees  have  it  at 
rock-bottom  price,  so  much  the  better.  One  instance 
what  personal  experience  will  do  is  worth  citing, 
rhe  head  of  a  certain  central-station  appliance  de- 
•tment  used  to  be  obliged  to  arise  in  the  middle  of 


the  night  and  descend  to  the  pantry  in  pursuit  of  milk 
for  an  offspring  of  tender  years,  the  second  step  in  the 
program  consisting  of  heating  said  milk  on  the  gas 
stove,  followed  by  a  return  to  the  cribside. 

But  now  behold  the  results  of  electrification!  A  450- 
watt  electric  milk  warmer  was  obtained  from  the  com- 
pany's office,  the  bottle  of  milk  inserted  and  surrounded 
with  cracked  ice,  and  the  whole  device  placed  on  the 
window  sill,  with  the  twisted  cord  leading  to  a  chain- 
pull  socket  within  reach  of  the  bed.  Upon  the  arrival 
of  feeding  time  it  became  necessary  only  to  pull  the 
chain  and  allow  energy  to  flow  for  four  minutes  into  the 
appliance.  The  milk  was  then  ready  for  use,  and  with- 
out stirring  from  bed  the  father  of  the  family  trans- 
ferred the  milk  to  the  adjacent  youngster,  and  all  was 
well.  The  point  is,  however,  that  the  mere  recounting 
of  this  experience  has  resulted  in  several  immediate 
sales  of  milk  warmers. 


The  "  Electrical-Page  "  Idea  to  Dress  a  Folder 

The  Commonwealth  Edison  Company  of  Chicago  has 
made  a  unique  application  of  the  "electrical-page"  idea 
by  printing  a  typical  display  of  newspaper  articles  along- 
side a  forceful  advertisement  of  Edison  service  for  big 
buildings.  The  whole  was  printed  as  a  folder  and  dis- 
tributed to  a  special  mailing  list.  These  reading  articles 
were  carefully  selected  to  interest  and  influence  the  man 
who  is  concerned  with  lighting  and  providing  power  for 
good-sized  buildings. 


FOLDER  EMBODYING   NEWS   MATTER  WITH  DISPLAY  ADVERTISING 
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Electrically  Equipped  Grain  Elevator  of  the  Chicago  &  Alton  Railroad  at  Kansas  City,  Mc 


CONVEYOR  OVER  BINS  AND   MECHANISM  FOR  DISCHARGING   INTO 
ANY  CONTAINER 
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AT  LEFT — MOTORS  CHAIN-CONNECTED  TO  RECEIVERS  AND  CLEAN- 
ER LEGS.    AT  RIGHT — A  50-HP.  MOTOR  DRIVING  CLIPPER 


CAR-PULLER  DRIVEN  BY  30-HP.   MOTOR,  USED  FOR  SHIFTING  CARS 
ON   TRACK   SIDINGS  NEAR  THE  ELEVATOR 


The   Chicago   &    Alton    Railroad   Company's   new   elevatj 

i  the  most  recent  addition  to  the  electrically  operated  ni 
elevators  served  by  the  Kansas  City  Electric  Light  Con 
pany.  Tin  elevator  is  a  new  concrete'  building  with  eigl 
cylindrical  bine  of  25.000  bushels  capacity  each  and  seve 
smaller  bins  which  bring  the  storage  capacity  up  to  275,00 
buehelfl.  There  is  a  small  boiler  and  drier  house  scparat 
from  the  main  building,  which  eliminates  all  fire  of  an 
kind  from  the  elevator  proper.  In  this  drier  house  a  25-h] 
motor  (I lives  the  fans  for  blowing  air  through  the  heatin 
coils  and  thence  up  through  the  grain  as  the  latter  is  siftc 
down  through  the  drier.  In  the  elevator  proper  there  at 
a  elevator  legs  and  an  upper  and  lower  belt  convey< 
which  serve  to  carry  the  grain  back  to  the  top  and  distribu' 
it  to  various  bins  as  it  is  newly  received  from  cars.  Fro: 
these  it  may  also  be  run  through  the  drier  or  to  any  of  tl 
machines  installed  in  the  plant.  The  latter  include  a  dua 
less  compound  "shake"  machine  which  cleans  the  gra 
when  there  is  much  chaff  or  tare  mixed  in  with  it,  a  "cli 
per"  machine  used  to  clean  up  grown  wheat,  a  car  pull 
used  to  shift  the  cars  on  the  sidings  over  the  dump  pit 
and  a  mechanism  for  pulling  unloading  shovels  along  tl 
car  floors.  When  grain  is  received  or  shipped  out  it  is  el 
vated  to  the  garner  room  at  the  top  of  the  elevator,  when 
it  flows  into  the  automatic  weighing  scales  on  the  floor  t 
low  and  thence  is  spouted  either  to  some  bin  or  to  a  car  f 
shipment. 

The  complete  motor  layout,  comprising  326.5  hp.,  is  i 
controlled  from  a  bank  of  starting  compensators  on  t 
ground  floor.  The  motors  can  be  started  only  from  tl 
point,  but  any  motor  can  be  stopped  in  case  of  emergen 
by  simply  turning  one  of  two  snap  switches  installed  ] 
spectively  beside  the  motor  itself  and  in  the  office  on  t 
scale  floor.  This  arrangement  requires  one  four-w 
switch  and  two  three-way  switches  in  each  control  circu 
any  one  of  which  will  open  the  circuit  through  the  lo 
voltage  release  coil  and  restore  the  compensator  handle,  i 
wiring  in  the  plant  is  carried  in  conduit. 

All  motors  and  compensators  are  of  Allis-Chalmers  mal 
and  the  motors  have  dust-proof  bearings.  The  comph 
motor  installation  includes  four  35-hp.  motors  on  two  ] 
ceiving  elevator  legs,  a  30-hp.  motor  on  the  cleaner  leg, 
20-hp.  motor  on  the  clipper  leg,  a  15-hp.  motor  to  open 
the  car  shovels,  a  10-hp.  motor  on  the  upper  conveyor  b< 
and  three  7%-hp.  motors  on  the  two  cleaners  and  low 
conveyor.  All  of  the  foregoing  machines  are  squirr 
cage  motors  with  starting  compensators  and  fuse  and  rel 
protection.  Three  3-hp.  motors  of  the  same  type,  fu 
protected  but  without  starting  compensators,  operate  1 
screener  leg,  drier  conveyor  and  man  lift.  A  30-hp.  anc 
50-hp.  phase-wound  motor,  with  drum-type  controllers  a 
fuse  and  oil-switch  protection,  operate  the  car  puller  a 
clipper.  The  electrical  installation  for  the  entire  plant  v 
laid  out  and  installed  by  Henry  Aberer  for  the  Heidenre: 
Engineering  Company,  Kansas  City,  Mo.,  designer  of  1 
elevator. 
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BATTERY  OF   STARTING   COMPENSATORS  WITH   OVERLOAD  RELAYS 

AND   FUSE   PANELS,   WHICH    CONTROL   AND   PROTECT 

ALL   MOTORS   IN   THE  ELEVATOR 
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ELEVATION    SECTION    THROUGH    ELEVATOR,    SHOWING    ARRAN 
MENT   OF   MOTORS   AND    (IN    INSERT)     CIRCUITS 
FOR  EMERGENCY  STOPS 
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When  Poor  Load- Factor  Brings  Good 
Business 

Electrical   Operation   of  Grain   Elevators   in    Kansas   City    Has 

Proved  Profitable  to  Both  Central  Station  and  Customer, 

Despite  Limited  Number  of  Hours  of  Daily  Use 

It  is  of  much  importance  in  considering  the  value  of 
prospective  power  business  that  the  relation  of  the 
local  load-factor  and  the  local  conditions  at  the  station 
be  carefully  compared.  The  experience  of  the  Kansas 
City  Electric  Light  Company  in  developing  grain-ele- 
vator business  will  illustrate  the  point.  A  particular 
industrial  load  may  exhibit  characteristics  that  seem 
very  undesirable,  and  yet,  as  in  this  case,  the  burden 
of  demand  may  fall  exclusively  at  a  period  in  the  day 


THE    CHICAGO    &    ALTON'S    NEW    ELECTRICALLY    EQUIPPED    ELE- 
VATOR  AT   KANSAS   CITY.      (SEE   DATA   AND   DETAILS  OF 
MOTOR    DRIVE    ON    PAGE    OPPOSITE) 

when  the  station  load  lies  in  the  valley  and  every  kilo- 
watt-hour of  added  business  is  most  profitable. 

The  grain  elevator,  for  instance,  owing  to  the  nature 
of  the  business,  is  operated  only  during  a  few  hours 
through  the  middle  of  the  day,  a  time  when  the  load 
is  most  welcome. 

A  Short-Hour  Working   Day 

The  work  of  the  grain  elevator  is  interesting.  The 
grain  cars  are  drilled  onto  the  siding  during  the  night, 
and  in  the  early  morning  the  few  men  necessary  to  the 
operation  of  the  elevator  get  things  in  readiness.  Soon 
after  9  o'clock  the  machinery  is  set  in  motion  for  the 
handling  of  the  grain,  and  the  elevating,  sorting  and 
cleaning  processes  are  completed  in  a  few  hours'  time. 
But  the  plant  must  be  liberally  designed  to  handle  large 
quantities  of  grain  during  shipping  seasons,  a  feature 
which  results  in  the  low  load-factor  of  the  plant  in  the 
off-seasons  when  the  entire  work  at  hand  is  turned  out 
in  a  few  hours,  and  which,  naturally,  makes  the  opera- 
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DAILY   LOAD   CURVE  FOR   A  GRAIN   ELEVATOR 
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tion  of  a  private  power  plant  exceedingly  expensive. 
The  elevator  load  is  bound  to  be  very  irregular 
throughout  the  year,  since  it  is  dependent  on  so  many 
variables.  It  will  vary  with  the  size  of  the  grain  crop 
each  year,  with  the  condition  of  the  grain,  and  with  the 
trend  of  the  market.  If  the  grain  is  damp,  it  must 
first  be  dried.  This  requires  frequent  handling  while 
the  grain  is  in  the  elevator,  and  energy  is  consumed  in 
"turning"  it.  If  the  grain  becomes  damp  while  en 
route  in  bad  weather,  it  again  has  to  be  "turned"  fre- 
quently. This  is  done  by  stopping  the  car  and  running 
it  through  an  elevator — which  brings  what  might  be 
termed  transient  business  to  the  elevators.  Then,  again, 
if  the  market  is  poor,  the  grain  will  remain  in  storage 
longer  and  have  to  be  "turned"  more  times,  whereby  the 
load-factor  of  the  elevator  will  be  maintained  at  a  better 
figure.  The  curve  shown  below  gives  an  idea  of  the 
variation  of  energy  consumption  over  a  period  of 
twenty-five  months,  during  which  time  it  ranges,  for 
the  particular  plant,  from  zero  to  almost  6000  kw.-hr. 
a  month. 

Advantages  as  Central-Station  Load 

Linked  with  these  peculiar  characteristics  of  the  grain 
elevator  load  which  make  it  so  desirable  to  the  central- 
station  company  are  the  material  advantages  of  elec- 
trical operation  to  the  elevator  company,  and  the  ex- 
perience of  the  Kansas  City  Electric  Light  Company  has 
brought  out  many  points  that  appeal  strongly  to  the 
grain  man.  Looking  at  the  subject  from  this  viewpoint, 
the  elevator  company  gains,  as  the  result  of  electrical 
operation,  all  the  advantages  of  reduced  fire  risk,  ease 
and  flexibility  of  control  of  individual  parts,  reduced 
space  requirements  for  driving  machinery,  a  cleaner 
plant,  and  a  decided  reduction  in  operating  costs. 

On  one  old  elevator  in  Kansas  City  the  power  cost 
with  steam  operation  was  $4.59  per  1000  bushels  of 
grain  received,  or  $2.04  per  1000  bushels  of  grain  in 
and  out.  These  figures  include  the  cost  of  coal  wages 
of  engineer,  firemen  and  helpers  and  all  straight  oper- 
ating costs  without  any  overhead  charges.     But  when 
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the  1 1 1 ; 1 1 1 1  was  electrified  it  consumed  42.07  kw.  hr.  pei 
looo  bushels  of  grain  received,  25.5  lew.  hr.  per  1000 
bushels  of  grain  in  ami  out,  or  5.8  kw.-hr.  per  looo 
bushels  of  grain  handled;  and  the  energy  consumed  cost 
$1.72  per  LOOO  bushels  received,  $0.97  per  LOOO  bushele 
m  ami  out,  or  .v<o.l,.">  per  LOOO  bushels  handled.  The  fig- 
ures  arc  based  on  the  average  for  eight  months'  opera 
tion  of  1,250,000  bushels  a  month  handled,  and  thej  do 

not  show  so  good  an  efficiency  as  would  he  possible  in  a 
new  plaid.  If  the  fixed  charges  wore  included  in  both 
cases,   however,   the  comparative   figures  would   be   in 

about    the  same  rat  io. 

Some  of  these  elevators  in  Kansas  City  are  old  plants 
in  which  Steam  equipment  has  been  discarded  in  favor 
of  electric  power,  and  some  of  them  were  electrified  when 
built,  but  the  character  of  the  load  they  represent  can 
be  seen  from  the  daily  load  curve.  One  elevator 
during  a  seven  months'  operating  period  consumed  an 
average  of  2540  kw.-hr.  per  month  with  a  maximum  for 
any  month  of  3680  kw.-hr.  and  a  minimum  of  1020 
kw.-hr.  This  meant  a  load-factor  for  the  period  of  37.7 
per  cent  based  on  the  thirty-minute  demand  and  eight- 
hour  working  day,  and  figuring  this  over  a  full  month 
of  720  hours  gives  a  load-factor  of  16.5  per  cent.  These 
are  low  load-factors,  but  it  must  be  remembered  that  the 
load  is  practically  all  carried  during  the  middle  of  the 
day  when  a  good  part  of  the  central  station's  machines 
are  running  at  only  part  load  any  way,  and  the  elevator 
load  when  it  comes  can  be  easily  carried  and  improves 
the  station  load-factor  materially. 


I.  <)n  meters  having  three  or  four  dials  the  figures 
on  the  righl  hand  dial  represent  units  or  kilowatt- 
hours.  On  meters  having  live  dials  the  figures  on  the 
right   hand    dial    represent    tenths    of   a    unit. 


An  Effective  Panel  for  Displaying  Electrical 
Fittings 

Electrical  manufacturers  and  jobbers  who  wish  to 
display  small  fittings  at  conventions  are  generally  at  a 
loss  for  some  easy  and  striking  way  of  accomplishing 
this  end.     The  Crouse-IIinds  Company,  Syracuse,  N.  Y., 


y/////w//////////////////////////////////. 


STEEL  PANEL  WITH   KEYHOLE  OPENINGS 
FOR    MOUNTING  FITTINGS 


Encouraging  Customers  to  Read  Their  Meters 

The  Cleveland  Electric  Illuminating  Company  has 
just  issued  a  little  booklet  the  purpose  of  which  is  to 
show  its  customers  how  to  read  their  own  kilowatt-hour 
meters.  The  subject  has  been  treated  in  simple  terms 
so  that  it  will  be  easily  understood  by  the  general  pub- 
lic, and  instructions  are  given  for  all  classes  of  meters. 
Four  simple  rules,  applicable  to  reading  any  type  of 


PRESENT  READING 


The  above  is  a  sample  of  a  four 
dial  meter  marked  Present  Reading 
with  the  pointers  set  in  position  to 
read  8889.  The  way  to  take  this 
reading  is  as  follows: 

The  pointer  on  the  first  nght  hand 
dial  points  to  9.  Write  down  the  fig- 
ure 9  and  then  read  the  dial  to  the 
left.  This  pointer  is  between  8  and  9. 
Write  down  the  figure  the  pointer  last 
passed,  which  is  8,  to  the  left  of  the 
first  figure  you  wrote  down.  This 
gives  you  89.  Then  read  the  next 
dial  to  the  left.  This  pointer  is  be- 
tween 8  and  9.  Write  down  8  to  the 
left  of  89  and  you  have  889.  Then 
read  the  next  dial  to  the  left.  This 
pointer  is  also  between  8  and  9.  Write 
down  8  to  the  left  of  889.  and  you 
have  8889,  which  is  the  present  read- 
ing of  the  meter. 


To  get  the  amount  of  current  con- 
sumed for  any  period,  subtract  the 
previous  reading  from  the  present 
reading. 


PREVIOUS  READING 


In  this  case,  if  the  previous  reading 
was  8800,  as  shown  on  dial  above, 
marked  Previous  Reading,  then  the 
difference  will  be  8889  less  8800  -  89, 
which  is  the  number  of  units  con- 
sumed between  readings. 

The  previous  reading  for  any 
month  will  be  mailed  upon  request. 
Any  further  explanation  that  may  be 
desired  can  be  obtained  by  calling 
Main  6380  or  Central  8000.  Ask  for 
the  Service  Department. 


PAGES    FROM    THE    BOOKLET    DISTRIBUTED    TO    CLEVELAND    CUS- 
TOMERS   ON    "HOW    TO    READ    THE    METER" 

meter,    are    given    as    follows    in    the    preface    of    the 
booklet : 

1.  Read  the  dials  from  the  right  to  the  left. 

2.  The  pointers  on  the  dials  always  turn  from  the 
lowest  number  toward  the  highest  number ;  that  is,  from 
1  to  9. 

3.  When  the  pointers  are  between  any  two  numbers, 
always  read  the  smaller  number — the  number  which 
the  pointer  last  passed. 


solved  this  problem  at  a  recent  Chicago  show  by  using 
a  perforated  steel  panel  mounted  on  a  pipe  frame  as  a 
vertical  support.  A  short  machine  screw  in  the  back 
of  each  fitting  held  it  in  place  securely  but  allowed 
visitors  to  remove  it  for  observation  by  lifting  the 
device  slightly  upward  and  then  pulling  it  toward  them. 
The  key-hole  shape  of  the  perforations  punched  in  the 
board  is  shown  in  the  sketch. 


Some  Large  Fleets  of  Electric  Delivery  Trucks 

Albert  J.  Marshall,  secretary  of  the  Electric  Vehicle 
Association  of  America,  has  compiled  some  interesting 
figures  which  show  the  widespread  use  of  electric  trucks 
and  delivery  wagons  by  firms  doing  a  large  delivery 
business. 

The  American  Express  Company,  for  example,  has 
been  a  consistent  buyer  of  all  forms  of  electric  trucks 
for  the  past  seven  years.  It  now  has  about  300  "elec- 
trics" in  use  in  two  cities  alone,  and  the  additions  to 
its  various  fleets  during  the  fall  and  winter  of  1915-16 
have  been  practically  all  of  the  electric  type.  The 
Adams  Express  Company  operates  326  electrics  in  two 
large  cities  and  has  just  received  the  final  shipment 
of  an  increase  in  one  fleet  of  forty-two  electrics.  The 
Ward  Baking  Company  is  now  using  610  electric  de- 
livery wagons.  The  Jacob  Ruppert  Brewing  Company 
has  145  electrics,  many  of  which  are  5-ton-capacity 
units,  and  the  George  Ehret  Brewery  has  136.  The 
New  York  Edison  Company  has  130.  A  number  of 
large  fleets  of  electric  coal  trucks  varying  from  the 
light  2-ton  size  to  5-ton  and  6-ton  trucks  are  used  in  and 
around  Boston,  where  they  are  operated  eighteen  hours 
a  day,  hauling  coal  to  the  business  houses  and  office 
buildings  at  night,  thus  avoiding  the  difficulty  and  de- 
lay of  operating  in  the  sections  where  traffic  is  more 
congested  during  the  day. 

In  the  lighter  class  of  delivery  wagons  the  department 
stores  have  shown  a  strong  preference  for  the  electric 
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vehicle.  Gimbel  Brothers  operate  119.  Lord  &  Taylor, 
B.  Altman  &  Company,  R.  H.  Macy  &  Company,  Bonwit- 
Teller  Company,  Stern  Brothers,  Tiffany  Company 
and  Franklin  Simon  Company,  all  of  New  York,  have 
adopted  electric  delivery  service.  In  Chicago  the  Mar- 
shall Field  Company  operates  230.  Woodward  &  La- 
throp  of  Washington,  the  Houghton  &  Dutton  Com- 
pany of  Boston  and  the  Bullock  Company  of  Los  An- 
geles are  also  representative  department  stores  using 
large  fleets  of  electric  vehicles.  It  is  significant,  points 
out  Mr.  Marshall,  that  in  nearly  every  case  where  a 
concern  has  adopted  the  electric  vehicle  large  repeat 
orders  have  been  the  result,  evincing  a  certain  confi- 
dence in  its  substantial  solidity  for  city  and  suburban 
transportation  service. 


Electric  Fountain  Attracted  Farmers'  Attention 
to  Motor-Driven  Pumping  Outfits 

The  Athol  Gas  &  Electric  Company  was  the  prime 
mover  in  an  electric  carnival  held  recently  at  Orange, 
Mass.,  and  in  connection  with  one  of  the  local  con- 
tractors leased  a  temporary  store  where  an  exhibit  was 
made  of  all  kinds  of  electric  devices,  appliances  and 
fixtures.  As  the  territory  surrounding  Orange  is  one 
which  includes  many  excellent  farms,  a  special  effort 
was  made  to  have  on  exhibit  as  many  farm  electrical 
appliances  as  possible. 

To  attract  attention  to  the  use  of  electric  pumps  the 
electric  fountain  illustrated  herewith  was  installed  in 
front  of  the  store.  This  consisted  of  a  motor-driven 
pump  and  a  5-ft.  galvanized  pan  measuring  about  5 
ft.  in  diameter  and  1  ft.  deep.  Through  the  center  of 
the  pan  extended  the  fountain  nozzle,  and  around  the 
rim  of  the  basin  were  installed  incandescent  lamps  of 
various  colors.  By  an  arrangement  of  switches  the  dif- 
ferent colored  lamps  could  be  turned  on  separately  or 
altogether,  and  the  effect  of  the  light  from  these  vari- 
colored units  reflected  on  the  water  proved  the  "talk 
of  the  town"  for  some  days  after  the  exhibit  was  re- 
moved. Many  of  the  farmers  showed  great  interest  in 
the  electric  pumping  outfits. 
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EACH   SNAP  SWITCH   CONTROLS  THE   CORRESPONDING  LAMP 

Handy  Lamp-Display  Rack  Made  Up  of 

Conduit 

In  the  exhibition  room  of  the  Cumberland  County 
Power  &  Light  Company  of  Portland,  Me.,  a  handy 
lamp-display  rack  of  home  manufacture  is  utilized  in  the 
comparison  of  the  energy  consumption  and. illumination 
of  different  types  and  sizes  of  lamps.  The  rack  is  built 
of  1-in.  conduit,  with  condulet  fittings,  and  contains 
about  sixteen  lamps  ranging  from  a  2-cp.  carbon  incan- 
descent to  a  300-watt  gas-filled  lamp.  Each  lamp  is 
wired  to  a  snap  switch  below  it  on  the  frame,  and  half 
the  lamps  are  wired  to  one  of  a  pair  of  open-cased  meters 
carried  on  a  9-in.  by  18-in.  white-enameled  plate  of  sheet 
iron  held  on  the  horizontal  pipe  rack  by  hooks.  Each 
meter  is  of  the  5-amp.  size.  The  rack  is  6  ft.  8  in.  high, 
4  ft.  8  in.  wide,  and  stands  18  in.  away  from  the  wall, 
two  0.75-in.  horizontal  bracing  rods  being  provided  at 
the  ends.  The  horizontal  pipes  of  the  rack  proper  are 
spaced  from  11  in.  to  18  in.  apart.  Energy  is  supplied 
by  a  flexible  cord,  plug  and  wall  receptacle. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Photometry  of  Electric  Lamps 

Determination  of  the  Mean  Spherical  Candle-power  from  Meas- 
urements of  the  Candle-power  in  Two  Different  Directions  for 
Nitrogen-Filled  Tungsten  Lamps  with  Various  Filament  Arrange- 
ments— Differences  in  the  Ratings  of  Incandescent  Lamps  and 
Arc  Lamps 

SINCE  the  introduction  of  nitrogen-filled  tungsten 
lamps  the  conviction  has  become  general  that  the 
only  candle-power  rating  which  has  a  certain  dis- 
tinct meaning  is  the  mean  spherical  candle-power.  With 
older  types  of  electric  incandescent  lamps,  which  had  in 
general  similar  curves  of  the  distribution  of  candle- 
power  in  space  around  the  lamp,  the  ratio  of  the  mean 
horizontal  candle-power  to  the  mean  spherical  candle- 
power  was  approximately  fixed  so  that  when  the  mean 
horizontal  candle-power  was  given  the  mean  spherical 
candle-power  could  be  easily  determined.    With  the  new 


/„,  deg.     The  exact  figures  for  the  five  types  of  lamps  of 
Fig.  1  are  as  follows: 


FIG.    1 — ARRANGEMENT    OF    FILAMENT    IN    VARIOUS    NITROGEN- 
FILLED   TUNGSTEN    LAMPS 

nitrogen-filled  tungsten  lamps,  in  which  the  filament  is 
arranged  in  many  different  ways,  this  is  no  longer  the 
case,  because  the  distribution  curves  of  the  candle-power 
around  the  lamp  are  so  very  different  in  different  types. 
Nevertheless,  there  are  some  points  in  which  these  dif- 
ferent points  coincide,  and  on  the  recognition  of  this 
fact  a  simple  method  of  photometric  measurement  may 
be  based. 

This  matter  has  lately  been  investigated  by  Prof. 
K.  Zickler  of  Briinn,  Austria,  and  the  results  are  given 
in  an  interesting  paper  published  in  the  Elektrotechnik 
und  Maschinenbau  (Vienna)  of  Sept.  26  and  Oct.  3, 1915. 
The  arrangement  of  the  filaments  in  the  different  lamps 
where  were  investigated  is  given  in  Fig.  1.  The  author 
determined  the  distribution  curve  of  the  candle-power 
for  all  these  lamps  in  detail  and  found  that  the  curves 
cut  each  other  approximately  at  points  at  an  angle  of 
54  deg.  against  the  vertical  for  the  lower  hemisphere 
and  at  an  angle  of  126  deg.  against  the  vertical  for  the 
upper  hemisphere,  as  shown  in  Fig.  2.  The  curves  /, 
//,  ///,  IV  and  V  in  Fig.  2  correspond  to  the  filament 
arrangements  a,  b,  c,  d,  e  in  Fig.  1  respectively.  From 
this  fact  the  author  deduces  the  result  that  it  is  suffi- 
cient to  measure  the  mean  candle-power  or  the  rotating 
lamp  only  in  the  two  directions  of  54  deg.  and  126  deg. 
against  the  vertical.  If  these  two  values  of  candle- 
power  are  called  IM  deg.  and  I12e  deg.  respectively,  the  mean 
spherical  candle-power  is  with  sufficient  practical  ac- 
curacy   equal    to    0.478    times    the    sum    of   7M  ieg    and 


/ 

54  Deg. 

/ 
126  I)<'«. 

/ 
Sph.  Calc. 

/ 

Spb.  Meas. 

Difference. 
Per  Cent 

l 

21.8 

20.5 

20.2 

20.1 

+0.ft 

[I 

26.0 

23.0 

24.26 

23.7 

+2.4 

III... 

21.2 

20.6 

20.0 

10.9 

+0.6 

IV.... 

29.7 

25.6 

26.4 

26.9 

-1.8 

V 

24.6 

21.5 

22.0 

22.0 

0 

K1G.    2 — CANDLE-POWER-DISTRIBUTION     CURVES    FOR    THE 
VARIOUS   LAMPS 

In  this  table  the  values  for  the  mean  spherical  candle- 
power  calculated  by  this  formula  are  given  under  "/ 
sph.  calc,"  while  the  next  column,  marked  "I  sph.  meas.," 
gives  the  values  found  by  measuring  the  candle-power 
in  all  directions  and  determining  from  the  total  diagram 
the  mean  spherical  candle-power.  The  last  column  gives 
the  differences  between  calculated  and  measured  value 
in  per  cent.  Further  comparisons  between  calculation 
and  measurement  for  other  types  of  lamps  show  that 
the  differences  always  remain  below  ±  3  per  cent. 
These  experimental  investigations  are  supplemented  by 
the  author  by  theoretical  considerations;  and,  finally, 
some  notes  are  added  on  the  present  discussion  in  Ger- 
many and  Austria  concerning  the  rating  and  marking 
of  electric  lamps.  An  agreement  has  been  reached  that 
incandescent  lamps  should  be  universally  rated  by  the 
mean  spherical  candle-power,  but  it  has  been  recom- 
mended that  on  the  lamp  globes  the  candle-power  should/ 
not  be  marked  at  all  but  that  onlv  the  volts  and  watts 
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consumed  should  be  given.  Professor  Zickler  thinks 
that  this  last  recommendation  goes  too  far.  He  wants 
the  volts  and  the  watts  consumed  to  be  stated  on  the 
lamp  globes,  but  he  thinks  that  the  consumer  has  also 
a  right  to  know  something  concerning  the  light  he  may 
expect  from  the  lamp.  He  recommends  that  besides  the 
volts  and  watts  the  specific  light  output  in  mean  spher- 
ical candles  per  watt  should  also  be  stated. 

In  the  Elektrotechnische  Zeitschrift  of  Nov.  25,  1915, 
Heyck  discusses  the  rating  of  incandescent  lamps  by 
mean  spherical  candle-power — which  he  approves — and 
the  further  recommendation  that  this  method  of  rating 
should  also  be  extended  to  arc  lamps — which  he  abso- 
lutely disapproves.  He  argues  that  from  the  illuminat- 
ing engineering  standpoint  a  distinction  should  be  made 
between  a  "lighting  element"  (a  bare  source  of  light) 
and  a  finished  lamp  which  is  ready  far  use  for  room  or 
space  illumination  and  which  includes  fittings,  reflec- 
tors, extra  globes,  etc.  A  lighting  element  should  be 
rated  according  to  the  mean  spherical  candle-power, 
while  for  a  finished  lamp  both  the  lower  hemispherical 
candle-power  and  the  upper  hemispherical  candle-power 
should  be  given.  If  this  were  not  done  and  lamps  should 
be  generally  rated  according  to  mean  spherical  candle- 
power,  an  arc  lamp  for  direct  lighting  and  an  arc  lamp 
of  the  same  mean  spherical  candle-power  for  indirect 
lighting  would  be  rated  as  equivalent,  which  would  be 
evidently  wrong  from  the  illuminating  engineering 
standpoint.  Incandescent  lamps  are  simply  lighting 
elements,  according  to  the  above  definition,  and  should 
be  rated  according  to  their  mean  spherical  candle-power. 
Arc  lamps  are  finished  lamps  and  should  be  rated  by 
both  their  upper  and  lower  hemispherical  candle-powers. 
The  author  also  recommends  that  the  same  distinction 
and  method  of  rating  be  extended  to  gas  lighting. 


Generators,  Motors  and  Transformers 

Three-Phase  Motors. — Karl  Metzler. — A  mathemat- 
ical article  on  the  design  of  three-phase  induction  mo- 
tors. The  author  discusses  how  to  determine  the  di- 
mensions in  order  to  get  as  small  a  stray  flux  coefficient 
as  possible.  He  applies  his  equation  to  a  small  5-hp. 
motor  and  a  larger,  slow-running  750-hp.  motor. — Elek. 
u.  Masch.  (Vienna),  Aug.  29  and  Sept.  5,  1915. 

"Additional  Losses"  in  Transformer  Copper. — M. 
Vidmar. — A  mathematical  article  on  a  new  kind  of  "ad- 
ditional losses"  in  transformer  copper  due  to  tempera- 
ture differences  in  the  copper.  The  same  phenomenon 
is  strongly  manifest  with  aluminum  coils.  The  losses 
are  calculated,  and  some  hints  are  given  how  this  kind 
of  loss  may  be  reduced  by  proper  design. — Elek.  u. 
Masch.   (Vienna),  Sept.  19,  1915. 

Lamps  and  Lighting 

Electric  Lighting  in  Small  Houses. — J.  Cleary. — The 
author  describes  in  detail  the  methods  adopted  at  Brigh- 
ton, England,  for  dealing  with  the  problem  of  wiring  ar- 
tisans' dwellings  on  a  remunerative  basis.  In  dealing 
with  any  class  of  property  the  most  satisfactory  course 
is  to  wire  houses  during  construction.  The  Brighton 
houses  were  in  existence  and  had  to  be  wired  afterward. 
In  some  schemes  the  service  cable  has  been  run  along 
the  front  of  a  block  of  houses,  but  at  Brighton  the  spe- 
cial construction  of  the  houses  did  not  allow  this  simple 
course  to  be  followed.  In  this  case  lead-covered  cable 
has  been  adopted,  and  the  houses  are  looped  together, 
the  work  being  carried  out  inside  the  houses.  Similarly, 
twin  lead-covered  wire  is  used  in  the  internal  wiring, 
and  thus  the  cost  per  point  comes  out  at  the  low  price 
of  about  $2.62,  including  first-quality  switches,  holders, 
ceiling  rosettes  and  drop  cords.  The  results  are  sat- 
isfactory in  different  ways.    It  has  provided  the  tenants 


with  a  good  light  in  each  room  and  proved  to  be  more 
economical  than  gas;  it  has  saved  the  cost  of  redeco- 
rating for  the  health  committee  (which  was  always 
necessary  with  gas)  and  also  improved  the  health  condi- 
tions, and  it  has  proved  beyond  doubt  that  this  class  of 
work,  given  favorable  conditions,  can  be  made  remunera- 
tive, thereby  opening  up  a  vast  field  for  future  opera- 
tions. It  is  found  that  drawn-wire  tungsten  lamps  have 
an  average  life  of  1000  hours'  use.  The  price  per  kilo- 
watt-hour is  12  cents,  which  includes  free  lamps,  free 
slot  meter  and  "free  installation."  The  average  re- 
ceipts per  week  are  about  12  cents  per  house,  and  the 
result  is  found  to  be  financially  satisfactory.  Lights 
are  fixed  in  every  room  and  in  the  hall,  there  being  six 
points  in  the  flats  and  seven  points  in  the  houses. — 
London  Electrician,  Dec.  3,  1915. 

Traction 

Electrolysis  of  Underground  Structures. — BURTON 
McCollum  and  K.  H.  Logan. — An  account  of  an  in- 
vestigation which  shows  that  the  resistivity  of  the  soil 
in  which  metallic  structures  are  buried  is  of  much  im- 
portance with  respect  to  electrolysis  of  these  structures. 
Three  methods  of  measuring  the  specific  resistance  of 
the  soil,  two  of  which  do  not  require  the  removal  of  the 
soil  from  its  original  position,  are  described.  The  re- 
sults of  a  large  number  of  measurements  of  resistivity 
of  soil  samples  from  widely  separated  points  in  the 
United  States  are  tabulated.  These  data  show  great 
variations  in  soil  resistivity  and  indicate  the  desirability 
of  a  study  of  local  soil  conditions  in  connection  with 
any  complete  electrolysis  survey.  The  majority  of  soils 
tested  have  resistivities  of  between  1000  ohms  and  5000 
ohms  per  centimeter  cube.  A  number  of  factors  influence 
the  resistivity  of  the  soil.  Increasing  the  pressure  on  a 
sample  of  soil  under  test  tends  to  increase  the  conduc- 
tance of  the  sample  slightly,  especially  if  the  original 
pressure  is  low.  Increase  in  moisture  increases  the 
conductance  of  the  soil  if  it  is  not  saturated  with  water. 
The  amount  and  kind  of  soluble  material  in  the  soil 
affects  its  resistivity.  The  resistivity  of  soil  increases 
as  its  temperature  falls,  especially  when  the  freezing 
point  of  water  is  reached.  The  flow  of  current  through 
the  soil  produces  an  apparent  temporary  increase  in 
soil  resistivity  in  the  neighborhood  of  the  electrodes. 
The  relation  of  soil  resistivity  to  electrolysis  is  consid- 
ered from  the  standpoint  of  leakage  from  street-rail- 
way lines  using  the  track  as  a  return  circuit.  The  im- 
portance of  good  rail  bonding  and  of  well-drained  road- 
bed is  pointed  out.  The  relation  of  the  various  factors 
affecting  leakage  resistance — namely,  character  of  the 
soil,  pressure,  moisture,  freezing  and  polarization — and 
surface  films  to  the  electrolysis  problem  is  described, 
and  it  is  shown  that  a  knowledge  of  the  resistivity  of 
the  soil  is  of  importance  in  estimating  the  danger  in- 
dicated by  potential  difference  and  potential  gradient 
measurements.  It  is  also  shown  that  the  moisture  and 
temperature  of  the  soil  materially  affect  the  amount  of 
current  escaping  from  a  grounded  track  used  as  a  re- 
turn circuit,  and  that  these  factors  must  receive  due  con- 
sideration in  the  interpretation  of  data  obtained  during 
an  electrolysis  survey. — Technologic  Paper,  Bureau  of 
Standards,  No.  26,  Dec.  20,  1915. 

Installations,  Systems  and  Appliances 

Electric  Accidents. — The  first  part  of  the  annual  re- 
port of  the  (British)  electrical  inspector  of  factories, 
G.  Scott  Ram,  on  electrical  accidents  in  power  stations 
and  factories.  To  prevent  careless  installation  work, 
he  recommends  that  consulting  engineers  and  owners 
specify  that  the  installation  shall  comply  with  the  (Brit- 
ish) Home  Office  regulations,  and  if  it  does  not,  that 
the  contractor  shall  be  compelled  to  put  it  right.     The 
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mechanical  accident!  Ln  electrical  generating  itatiom 
and  mbatationi  are  fewer  by  eight]  five  than  in  the 
previous  year,  ;i  reduotion  of  i:;  percent.  The  Dumber 
«>i  electrical  accidents  la  slightly  larger  ninety-nine 
tgainsl  ninety  four  In  the  previoui  year,  with  four 
fatalities  aa  against  three.  One-hall  of  the  total  accl 
dents  ui  electrical  stations  occurred  to  men  when  work- 
ing »)ii  live  conductors  mostly  on  switchboards.  Bight 
occurred  on  extra-high-tension  systems  and  three  on 

high-tension   systems.      TWO  cases   wore    fatal.      One  of 

these  occurred  in  a  consumer's  substation  to  a  man  dilat- 
ing a  switch  (6000  volts)  in  a  compartment  with  a  door 
normally  kept  locked  but  which  he  had  himself  opened. 
He  was  probably  under  the  impression  that  the  switch 
was  dead,  but  the  controlling  switch  in  another  com- 
partment had  been  left  "on."  The  other  case  was  to  a 
man  working  in  an  underground  substation  making  con- 
tact with  an  inadequately  protected  temporary  cable 
(2400  volts).  In  most  of  the  high-tension  accidents 
the  injured  persons  were  doing  work  which  was  un- 
authorized and  were  themselves  to  blame.  In  one  case 
an  engineer  tried  to  do  some  work  in  a  switch  com- 
partment (10,000  volts).  The  switch  was  not  in  use,  al- 
though live  on  one  side,  and  it  could  have  been  made 
dead  by  means  of  the  isolating  switches  provided  for 
the  purpose.  This,  however,  involved  the  taking  down 
of  a  heavy  iron  screen,  and  rather  than  take  the  trouble 
to  do  this  he  took  the  risk.  This  accident  emphasizes 
the  desirability  that  such  doors  should  be  hinged  or 
made  to  slide  on  runners  so  that  they  may  be  readily 
opened.  One  accident  was  caused  through  a  short- 
circuit  to  the  framework  of  the  switchboard  by  the 
metal  end  of  the  insulating  pole  provided  for  operating 
the  isolating  switches.  Another  accident  was  due  to 
the  misunderstanding  of  a  telephone  message.  Of  the 
accidents  on  medium-pressure  and  low-pressure  sys- 
tems, sixteen  were  caused  by  making  short-circuits  with 
ordinary  spanners,  screwdrivers  or  pliers.  One  acci- 
dent was  due  to  a  short-circuit  in  attempting  to  remove 
the  tank  on  a  live  oil  switch.  Under  the  miscellaneous 
accidents,  the  fatal  case  occurred  to  a  man  who  touched 
with  his  head  a  neutral  conductor  of  a  high-tension 
alternator.  Several  alternators  were  running  in  paral- 
lel, the  neutral  point  of  one  being  definitely  connected 
to  earth.  It  had  previously  been  assumed  that  the  neu- 
tral points  of  the  other  machines  would  be  very  nearly 
at  earth  potential.  In  this  case  it  proved  that  there 
was  500  volts  pressure  to  earth.  The  machines  were 
of  different  types,  and  the  one  in  question  was  of  lower 
voltage  than  the  others  and  connected  through  a  step- 
up  auto-transformer.  The  electrical  accidents  in  fac- 
tories are  fewer  by  sixty-eight,  or  16  per  cent,  than  in 
the  previous  year,  the  number  of  fatalities,  sixteen, 
being  one  less. — London  Elec.  Eng'ing,  Dec.  2,  1915. 

Electrophysics  and  Magnetism 

Radium. — B.  B.  Boltwood. — An  article  giving  a  sum- 
mary of  the  different  determinations  of  the  "life  of 
radium,"  defined  as  the  period  in  which  half  of  the 
radium  is  formed  into  other  substances.  An  account  is 
given  of  former  estimates  as  well  as  a  recent  inde- 
pendent determination  by  Ellen  Gleditsch.  The  dif- 
ferent methods  which  have  been  used  for  estimating  the 
life  of  radium  give  results  which  are  in  excellent  agree- 
ment with  one  another.  This  agreement  increases  the 
assurance  with  which  the  estimated  values  of  certain 
important  physical  constants  involved  in  the  calculation 
can  be  accepted  as  approximating  closely  to  the  true 
values.  The  principal  data  are  as  follows:  Number  of 
alpha  particles  emitted  per  second  by  1  gram  of  radium 
(element)  =  3.57  X  10"M.  The  charge  carried  by  a 
hydrogen  ion  in  electrolysis  =  4.65  X  10""  E.  S.  units. 
The    number    of    atoms    in    1    gram    of    hydrogen  = 


6.2        10".      The    mass    of    the   hydrogen    atom        1.61  X 

10*  gram,    The  number  of  molecules  in  l  cu.  cm.  of 

any  ga-  a1  I. unlaid  pressure  and  temperature  = 
~.7L'        L0         The   volume   Of   the   radium   emanation    in 

equilibrium  with  l  gram  of  radium  o.G2  cu.  mm.  cal- 
culated 0.68  cu.  mm.  found.  The  rate  of  production 
of  helium  per  year  per  gram  of  radium  m  16.'i  cu.  mm. 
calculated  =  164  cu.  mm.  found. — Science,  Dec.  17, 
1915. 

Units,  Measurements  and  Instruments 

Oscillating  Systems. — A.  Blondel  and  F.  Carbenay. 
— It  is  generally  admitted  that  the  damping  of  recording 
instruments  is  practically  proportional  to  the  speed,  and 
in  the  same  way  the  oscillation  of  a  large  number  of 
mechanical  or  electrical  systems  is  usually  dealt  with. 
As  a  matter  of  fact,  there  are  many  cases  in  which  this 
simple  assumption  is  incorrect  on  account  of  the  pres- 
ence of  a  discontinuance  force  which  is  opposed  to  the 
effect  producing  the  oscillation.  This  is,  for  instance, 
the  case  with  pivot  friction  in  recorders.  The  authors 
analyze  in  this  serial  the  part  played  by  this  supplemen- 
tary friction,  and  more  generally  the  role  of  a  term  of 
discontinuance  damping  in  all  free  or  forced  oscillating 
phenomena  in  which  inertia,  elasticity  and  the  ordinary 
damping  effect  are  concerned.  They  also  show  how  it 
is  possible  to  measure  the  characteristic  constants  of 
the  "complex  damping"  effect  and  to  utilize  the  resonance 
phenomenon.  Finally  they  indicate  how  by  analogy  one 
may  derive  the  same  results  for  electric  oscillation 
phenomena.  Experimental  confirmations  are  given  for 
a  particular  interesting  case  in  which  the  very  impor- 
tant influence  of  hysteresis  as  a  cause  of  damping  in 
the  oscillation  of  a  bar  of  soft  iron  is  manifest. — La 
Lumiere  Elec,  Nov.  27  and  Dec.  4,  1915. 

Wave-Shape  in  Testing — Gustav  Benischke. — An 
illustrated  English  translation  in  abstract  of  his  recent 
German  paper  on  variations  in  the  wave-shape  in  high- 
tension  testing  installations. — London  Electrician,  Dec. 
17,  1915. 

Telegraphy,  Telephony  and  Signals 

Wireless-Telegraph  Receiving  Station. — J.  Beth- 
enod. — A  mathematical  article  on  a  wireless-telegraph 
receiving  station  operated  by  continuous  waves  pro- 
duced by  high-frequency  machines.  The  author  deter- 
mines mathematically  the  conditions  of  maximum  effi- 
ciency.— La  Lumiere  Elec,  Oct.  2,  1915. 

Wireless-Telegraph  Receiving  Station. — H.  DE  Bel- 
lescize. — The  author  first  discusses  mathematically 
the  different  energy  transformations  in  a  wireless-tele- 
graph receiving  station  and  determines  the  efficiencies 
of  the  different  transformations  and  the  total  efficiency. 
He  then  discusses  the  operation  of  a  receiving  station 
with  reference  to  damping,  tuning  and  coupling. — La 
Lumiere  Elec,  Oct.  16,  1916. 

Miscellaneous 

Exposition  in  Berne. — F.  Niethammer. — An  illus- 
trated article  describing  the  various  exhibits  of  Brown, 
Boveri  &  Company  at  the  National  Exposition  in  Berne, 
Switzerland. — Elek.  u.  Masch.  (Vienna),  July  -25  and 
Aug.  2,  1915. 

Hartmann. — A  sketch  from  the  pen  of  J.  Epstein  of 
the  life  and  work  of  the  late  Eugen  Hartmann  of  Hart- 
mann &  Brown,  physical  and  electrical  instrument 
makers  in  Frankfort.  He  was  one  of  the  founders  of 
the  German  Association  of  Electrical  Engineers. — Elek. 
Zeit.,  Nov.  18,  1915. 

Sauer. — A  biographical  sketch  with  portrait  of  the 
late  Hubert  Sauer,  director  of  the  Vienna  Municipal 
Electricity  Works. — Elek.  u.  Masch.  (Vienna),  July  25, 
1915. 


ANUARY    15,    1916 


ELECTRICAL     WORLD 


165 


T.    D.    YENSEN 


Trygve  D.  Yensen,  whose  production 
f  vacuum-fused  iron  having  a  permea- 
lility  four  or  five  times  that  of  the 
est  magnetic  iron  or  iron-alloy  hereto- 
ore  produced,  has  attracted  wide 
ttention  in  the  scientific  and  industrial 
elds,  has,  in  recognition  of  this  work, 
ast  been  appointed  research  assistant 
rofessor  of  electrical  engineering  at 
tie  University  of  Illinois,  Urbana.  Mr. 
'ensen  was  born  in  Christiania,  Nor- 
way, in  1884,  and  was  graduated  from 
le  University  of  Illinois  in  1907,  taking 
n  M.S.  degree  in  1912  and  an  E.E. 
egree  in  1913.  In  1907  his  thesis  for 
is  B.S.  degree  won  him  the  Edison 
[edal  of  the  A.  I.  E.  E.  Following 
raduation  he  served  for  a  time  in  the 
jsting  department  of  the  General  Elec- 
•ic  Company  and  later  became  assist- 
nt  engineer  of  the  Shawinigan  Water 
;  Power  Company  of  Montreal,  Can- 
ia.  Iron  of  extreme  chemical  purity 
nd  remarkable  magnetic  properties 
as  been  produced  by  Mr.  Yensen  by 
lelting  electrolytically  refined  iron  in 
n  electric  furnace  in  a  vacuum,  thus 
reventing  contamination  by  surround- 
lg  gases  during  the  melting  process, 
he  maximum  of  magnetic  permeability 
f  this  iron  was  found  to  be  about 
3,000,  which  is  two  or  three  times  as 
igh  as  that  for  the  best  magnetic  iron 
r  alloy.  Later,  by  alloying  the 
acuum-fused  iron  with  silicon,  the 
laximum  permeability  was  raised  to 
Dove  50,000.  Meanwhile  the  hysteresis 
isses  of  the  silicon-iron  alloys  have 
sen  fc-and  to  be  from  one-fifth  to  one- 
ventieth  of  the  corresponding  losses 
>r  ordinary  grades  of  iron. 
E.  C.  Ryder,  who  has  been  general 
iunsel  of  the  Bangor  (Me.)  Railway  & 
lectric  Company,  has  been  elected 
•esident  of  the  company,  succeeding 
ie  late  John  R.  Graham. 
Alva  Apple  of  Fortville,  Ind.,  has 
Jen  appointed  superintendent  of  the 
lunicipal  electric-light  plant  at  Pendle- 
m,  Ind.,  succeeding  Frank  Rector.  Mr. 
ector  has  moved  to  Muncie,  Ind., 
here  he  will  enter  business. 
H.  K.  Lugger,  formerly  local  man- 
ner of  the  North  Coast  Power  Com- 
my,  Vancouver,  Wash.,  successor  to 
e  Washington-Oregon  Corporation, 
is  been  appointed  master  of  mainte- 
ince  for  the  North  Coast  Power  Com- 
iny. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Clarence  W.  Marsh  has  announced 
the  opening  of  an  office  at  201  Devon- 
shire Street,  Boston,  Mass.,  as  consult- 
ing and  chemical  engineer.  For  twelve 
years  Mr.  Marsh  was  chief  engineer  and 
director  of  the  Hooker  Electrochemical 
Company  of  New  York  City,  and  he  has 
devoted  particular  attention  to  the  man- 
ufacture of  electrolytic  caustic  soda, 
bleach  and  chlorine  products. 

H.  E.  Cleland,  formerly  advertising 
manager  and  manager  of  the  copy- 
service  department  of  the  Hill  Publish- 
ing Company,  New  York  City,  has 
joined  the  organization  of  the  McGraw 
Publishing  Company,  Inc.,  and,  effec- 
tive Jan.  10,  was  appointed  business 
manager  of  the  Electrical  World.  Mr. 
Cleland  has  had  an  exceptionally 
broad  experience  in  publicity  and 
modern  sales  methods  employed  in 
the  distribution  of  engineering  prod- 
ucts. 


H.   L.   MONTGOMERY 


H.  L.  Montgomery,  who  has  been 
appointed  general  manager  of  the  At- 
lantic City  (N.  J.)  Electric  Company, 
succeeding  Frank  H.  Golding,  was  for- 
merly general  manager  of  the  Ohio 
Light  &  Power  Company,  Newark, 
Ohio.  The  Atlantic  City  company,  like 
the  Newark  company,  is  one  of  the 
properties  of  the  American  Gas  &  Elec- 
tric Company. 

Frank  M.  Tait,  president  of  the  Day- 
ton (Ohio)  Power  &  Light  Company 
and  past  -  president  of  the  National 
Electric  Light  Association,  was  the 
guest  of  honor  at  a  dinner  tendered  by 
the  board  of  directors  of  the  Dayton 
Company  in  connection  with  its  recent 
annual  meeting,  and  as  a  token  of  re- 
gard was  presented  with  a  handsome 
large  bronze  clock.  On  the  dial,  in 
place  of  the  usual  numerals,  there  were 
etched  the  portraits  of  the  twelve  di- 
rectors, and  in  the  center  of  the  group 
appeared  the  portrait  of  Mr.  Tait. 


Charles  H.  Hodskinson  has  been  ap- 
pointed head  of  the  bureau  of  statistics 
of  the  Edison  Electric  Illuminating 
Company  of  Boston,  Mass.,  the  bureau 
having  been  formally  established  on 
Jan.  4  with  headquarters  at  70  State 
Street,  Boston.  Mr.  Hodskinson,  who 
through  his  work  with  the  national  as- 
sociations is  one  of  the  most  widely 
known  men  in  the  central-station  field, 
is  a  native  of  Salem,  Mass.,  and  was 
educated  in  the  local  schools  and  at  the 
Salem  Business  College.  Entering  the 
service  of  the  Boston  Edison  company 
twenty-three  years  ago  as  an  office  boy, 
he  later  had  nine  years  of  varied  expe- 
rience in  the  accounting,  supply  and 
distribution  departments,  during  which 
time  he  held  the  chief  clerkship  in  each. 
Fourteen  years  ago  Mr.  Hodskinson  be- 
came identified  with  the  executive  offi- 
ces of  the  company  and  has  since  been 
the  chief  assistant  of  President  C.  L. 
Edgar  with  reference  to  statistical 
work,  including  the  preparation  of  com- 
mission data,  analyses  for  the  board  of 
directors,  and  many  other  financial  and 
operating  investigations.  Mr.  Hodskin- 
son was  a  prime  mover  in  the  organiza- 
tion of  the  New  England  Section  of  the 
National  Electric  Light  Association,  un- 
der the  direction  of  Mr.  Edgar,  and  was 
the  first  secretary  and  treasurer  of  the 
section.  From  1910  to  1912  inclusive 
he  served  the  N.  E.  L.  A.  with  conspicu- 
ous ability  as  master  of  transportation. 
He  was  recently  elected  treasurer  of 
the  Massachusetts  Electric  and  Gas  As- 
sociation, the  membership  of  which  now 
represents  over  90  per  cent  of  the  light- 
ing utility  interests  of  the  State.  Un- 
der his  new  title  with  the  Boston  Edi- 
son Company  Mr.  Hodskinson  will  have 
executive  charge  of  all  the  statistical 
work  of  the  company. 


Obituary 

George  A.  Redmond,  one  of  the  or- 
ganizers of  the  Rochester  (N.  Y.)  Elec- 
tric Light  Company,  and  later  superin- 
tendent of  the  old  Brush  Electric  Light 
Company  of  that  city,  is  dead  at  Roch- 
ester, at  the  age  of  sixty-eight  years. 
Mr.  Redmond  was  a  member  of  the 
A.  I.  E.  E.  and  served  for  several  years 
as  a  member  of  the  executive  commit- 
tee of  the  National  Electric  Light  As- 
sociation. 
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NEW   APPARATUS   AND  APPLIANCES 

I  Record  oj  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Modern  Projector  Equipment  Designed  for  Flood-Lighting 


By  L.  C.  Porter 


The  principle  of  Hood-lighting  has  recently  been  ap- 
plied to  outdoor  publicity  in  a  way  that  has  filled  a 
long-felt  want,  making  it  now  possible  to  illuminate 
from  a  distance  a  sign,  the  entire  side  of  a  building  or 
any  other  large  area,  and  in  this  way  to  extend  the  ad- 
vertising effectiveness  of  the  display,  sign  or  building 


1 1  I  7      ^3  4  5  €  7  i 


Degrees  from  Center  of  Beam 

FIG.    1 — DISTRIBUTION    CURVE   FOR   BEAM   FROM    500-WATT   LAMP 
IN    PROJECTOR 

into  the  hours  of  darkness  when  it  would  otherwise  be 
lost  to  sight  and  public  attention. 

Publicity  by  flood-lighting  does  not  conflict  with  the 
ordinary  electric  sign,  but  rather  supplements  it.  Elec- 
tric signs  are  generally  installed  on  brightly  lighted 
thoroughfares  or  surrounded  by  bright  backgrounds  and 


require,  therefore,  high  intrinsic  intensities.  Floot 
lighting,  of  course,  does  not  show  up  to  good  advantag 
under  such  conditions.  On  the  other  hand,  such  advei 
tising  matter  as  signs  painted  on  water  tanks,  tall  chirr 
neys  and  other  more  or  less  inaccessible  places  can  b 
economically  and  well  illuminated  by  flood-lighting,  thu 
continuing  the  advertising  value  of  the  signs  after  darl 
For  illuminating  such  displays  it  is  simply  necessar 
to  install  a  flood-lighting  projector  at  any  convenier 


FIG.    3 — 500-WATT    EDISON     MAZDA    FLOOD-LIGHTING    LAMP 

spot  within  100  ft.  to  500  ft.  of  the  sign  and  train  tt 
beam  of  light  onto  the  area  to  be  lighted. 

The  flooding  of  the  entire  outside  surface  of  a  buil< 
ing,  statue,  fountain  or  other  object  with  light  is  moi 
effective,  particularly  where  the  subject  illuminated  : 
white  or  light  in  color.  There  are  many  beautifi 
pieces  of  architecture  which,  so  lighted,  will  continu 
to  be  admired  after  dark  and  thus  become  dignified  sn 
vertisements  for  the  owner  and  the  illuminating  con 
pany.  In  fact,  buildings  so  lighted  are  frequent] 
more  conspicuous  after  dark  than  during  the  day,  c 
account  of  contrast  with  their  surroundings. 


FIG.  2 MERCHANT'S  WALL  SIGN  AND  A  FACTORY  WATER  TANK, 

EACH    LIGHTED    BY   A    SINGLE   PROJECTOR    UNIT 


FIG.    4 FLOOD-LIGHTING      WITH      NITROGEN-FILLED    PROJECT! 

LAMPS   USED   TO   EXPEDITE   CONSTRUCTION    WORK    . 
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The  Projector  Equipment 

The  General  Electric  flood-lighting  projector  used  in 
i  number  of  these  installations  and  illustrated  herewith 
consists  of  a  highly  polished  aluminum  reflector,  a  heat- 
resisting  cover  glass,  and  a  simple  focusing  device,  by 
neans  of  which  the  beam  may  be  varied  from  a  5-deg. 
to  15-deg.  spread.  The  entire  unit  is  well  ventilated 
but  weatherproof.  It  can  be  screwed  or  bolted  onto  any 
convenient  place,  such  as  a  roof,  a  side  wall  or  a  pole, 
rhe  complete  unit  measures  16  in.  in  diameter  and 
weighs  about  30  lb.  The  cover  glass  is  hinged  to  facili- 
tate lamp  renewals. 

These  projectors  have  been  particularly  designed  for 
use  with  500-watt  G-40  bulb  "MoguP'-base  Mazda  C 
flood-lighting  lamps.  However,  100-watt  and  250-watt 
focus-type  filament  lamps  can  also  be  used  if  desired. 
There  is  avarkible  a  simple  adapter  from  medium  to 
"Mogul"  base  for  these  lamps.  The  accompanying  curve 
shows  the  distribution  of  this  projector  equipped  with  a 
500-watt  flood-lighting  lamp  and  focused  for  maximum 
concentration  of  the  beam. 

Layout  of  Installation — Surface  Intensities 

When  installing  flood-lighting  units  to  illuminate  the 
face  of  a  building,  it  is  good  practice  to  choose  two  lo- 
cations for  the  projectors,  each  at  least  100  ft.  away 
ind  diagonally  from  the  corners  of  the  structure  to  be 
lighted.  By  having  the  illumination  come  at  two  dif- 
ferent angles  in  this  way,  deep  shadows  from  projec- 
tions on  the  building  will  be  minimized  and  a  more 
jven  distribution  obtained.  The  sketch  shows  such  a 
ighting  scheme  and  indicates  the  method  of  distribut- 
ing the  various  beams  of  light. 

The  question  of  the  intensity  and  wattage  necessary 
s  one  which  depends  largely  upon  local  conditions.  If 
the  object  to  be  lighted  is  of  light  color  and  is  seen 
against  a  dark  background,  probably  0.25  watt  per 
square  foot  of  area  lighted  is  ample.     If,  however,  the 


object  is  dark  in  color  or  surrounded  by  objects  which 
are  also  illuminated,  it  may  be  necessary  to  use  0.5 
watt  or  even  1  watt  per  square  foot. 

Flood-lighting  has  also  been  applied  with  advantage 
to  the  illumination  of  outdoor  theatricals,  pageants  and 
athletic    grounds.      This    method    of    lighting    has,    of 


Building  A 


Building  B 


FIG.   5 — LOCATION    OF   PROJECTOR   LAMPS   ON    ADJACENT   STRUC- 
TURES TO   ILLUMINATE  CORNER  BUILDING 

course,  the  great  advantage  of  ease  of  installation  for 
temporary  work.  The  projectors  can  be  so  located  that 
the  light  sources  are  not  visible  to  the  audience.  Color 
screens  can  be  used  and  the  beams  easily  varied  from 
narrow  spot-light  effects  to  broad  fan-shaped  beams  to 
cover  large  areas. 

There  are  innumerable  other  uses  to  which  flood- 
lighting projectors  can  be  put,  such  as  lighting  winter 
sports,  construction  jobs,  manufacturing  plants,  prison 
walls,  freight  wharves,  clock  towers,  advertising  ban- 
ners, confetti  bombs  in  place  of  fireworks,  rifle  ranges, 
etc. 


Motor-Driven  Ironers 

The  ironing  machines  shown  here- 
with are  operated  by  small  motors,  and 
the  ironing  rollers,  which  are  provided 
with  polished-iron  surfaces,  may  be 
heated  either  by  electricity  or  gas. 
The  material  to  be  ironed  is  held  in 
place  by  padded  rollers.  The  axles  of 
the  padded  rollers  fit  in  bearings  held 
in    place    by    springs    and     adjustable 


hand-screws  so  that  perfect  contact,  it 
is  asserted,  can  be  maintained  between 
the  padded  rollers  and  the  ironing 
roller. 

The  class  A  machine,  as  it  is  called, 
is  equipped  with  three  compression 
rollers,  which  are  heavily  padded  with 
felt  and  muslin  and  arranged  around 
the  heated  ironing  cylinder  in  such  a 
way  as  to  give  an  ironing  surface  90 
in.  wide  by  8.5  in.  long.     The  locking 


and  unlocking  of  the  padded  rollers 
can  be  effected  easily  and  quickly  by 
means  of  a  bar  running  the  full  length 
of  the  machine.  Pulling  the  bar 
toward  the  operator  raises  the  padded 
rollers  from  the  heated  cylinder  and 
pushing  it  from  the  operator  lowers 
the  rollers,  locking  them  securely  into 
place.  An  additional  roller  is  pro- 
vided on  the  feed  table  to  aid  the  op- 
erator   in   feeding  the    material    to   the 
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PIG.  1 — LARGE-SIZED  TWO-SPEED  THREE-ROLL  IRONING  MACHINE 


FIG.  2 — TWO-ROLL  MOTOR-DRIVEN   IRONING   MACHINE 
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machine  The  material  on  coming  out 
of  the  machine  dropa  on  to  the  lower 
table  end  may  bs  removed  either  from 

the    front    or    n';ir   of    (he    machine.    The 

maehine  ii  operated  by  a  0.26  hp. 
motor  and  is  designed  e  pecially  for 
use   in    laundries,   large   hotels,  clubs, 

hospitals  and  Other  institutions  where 
pnat  quantities  of  work  are  to  be 
done. 

What  is  called  the  class  B  machine, 
designed    for    use    In    private    homes, 

laundries  hotels,  clubs,  etc.,  is  shown 
in  Fig.  -•  It  is  provided  with  a  -1  li - i n . 
ironing  surface.  Use  is  made  of  a  con- 
vex ironing  shoe  which  works  the  ma- 
terial on  the  outside  between  the 
padded  rollers  and  the  heated  ironing 
surface,  thus  allowing  the  steam  to  es- 
cape. The  machine  is  equipped  with 
two  padded  rollers  and  the  material  is 
thus  given  two  ironings  while  going 
through  the  machine  but  once.  The 
heated  convex  shoe  is  built  into  the 
machine  in  such  a  manner  as  to  per- 
mit a  partly  revolving  movement.  This 
feature  is  advantageous,  the  manufac- 
turer points  out,  when  ironing  articles 
having  uneven  surfaces,  as  it  will  not 
tear  the  fabric  but  roll  over  it.  All 
kinds  of  flat  work  can  be  ironed  on 
this  machine,  such  as  napkins,  table- 
cloths, sheets,  pillow  slips,  curtains, 
lace  and  all  kinds  of  embroidery,  etc. 
The  two  rollers  are  of  steel,  heavily 
padded  with  felt  and  muslin,  to  give 
them  a  spring-like  action  when  rolling 
over  the  cloth. 


Munitions  Inspection  Lamps 

Not  the  least  remarkable  feature  of 
modern  shell  construction  is  the  minute 
care  with  which  every  part  is  inspected 
at  each  stage  of  its  construction.  One 
of  the  most  important  and  at  the  same 
time  one  of  the  most  awkward  of  the 
inspection  operations  is  that  of  exam- 
ining carefully  the  interior  of  the  shells. 
To  facilitate  this  operation  the  two 
lamps  shown  herewith  have  been  devel- 
oped by  English  manufacturers. 

The  British  Thomson-Houston  Com- 
pany, Ltd.,  of  Mazda  House,  77  Upper 
Thames  Street,  London,  E.  C,  England, 
has  brought  out  the  hand-lamp  illus- 
trated in  Fig.  1.  It  is  equipped  with  a 
stout  brass-wire  guard  with  top  and 
bottom  plates,  which  forms  a  "squirrel 
cage"  accommodating  a  tubular  lamp  of 
size  not  exceeding  4.875  in.  in  length 


The    lamp    Is    supplied   as    Illustrated, 
ready  wired  with  l-  ft.  of  "86/40  work 

shop  flex,"  winch  Is  fastened  to  s  "corn: 
adapter"    for    connecting    to    existing 

lighting  circuits.     In  every   respect,  I  he 

maker  s    srl  .  this  useful  accessory  is 

built  to   withstand   hard   service,  and    it 
can  be  Supplied  In  any  length  desired. 

Another  type  Of  shell-inspection  lamp 
illustrated  in  Fig.  2  has  been  developed 
by  Simplex  Conduits,  Ltd.,  of  Garrison 
Lane,  Birmingham,  England,  for  illumi- 
nating the  interior  surface  of  shells  and 
Other  munitions.  The  lamp  is  designed 
for  rough  factory  use,  and  is  equipped 
with  a  robust  push  switch  in  the  han- 
dle and  a  strong  guard  for  the  lamp. 
Small  tubular  lamps  are  employed.  To 
avoid  the  risk  of  shock  to  the  operator 
the  lamp-holder  is  insulated  from  the 
body  of  the  apparatus  and  the  metal 
portion  is  grounded  by  using  a  three- 
pin  plug  and  socket. 


Electrically  Operated  Pump 

Several  interesting  types  of  pumps 
adapted  for  motor  drive  have  recently 
been  placed  on  the  market  by  the  Dem- 
ing  Company,  Salem,  Ohio.  Among 
these  are  the  "Atlas"  double-acting 
power  pump  for  wells  and  cisterns  25 


FIG. 


1 — MOTOR-DRIVEN 
PUMP 


DOUBLE-ACTING 


ft.  deep  or  less  and  the  "Atlas  Junior" 
self-contained  outfit  consisting  of  a 
180-gal.  pump,  53-gal.  tank  and  1/6- 
hp.  motor.  The  "Atlas"  pump  adapted 
for  type  CI  drive,  as  it  is  called,  is 
shown  in  Fig.  1.     The  outfit  includes  a 


trimmed  maximum  or  minimum  point 
The  pump  is  also  adapted  lor  what  1; 

called    the    type    B    drive,    consisting    o 

Intermediate  gear  and  rawhide  pinioi 

for  connecting  to  the  motor  mounted  oi 
iron  sub-base,  and  the  type  C  drive 
which  is  the  same  as  the  type  CI  drivi 


FIG.   2 — SELF-CONTAINED   ELECTRIC   PUMF 
ING  OUTFIT 

except  that  a  cast-iron  sub-base  is  pro 
vided.  The  "Atlas"  pump  is  equippei 
with  a  brass-lined  cylinder  which  is  cas 
in  one  piece  with  the  base.  The  gearinj 
is  machine-cut  and  fully  guarded,  th 
ratio  being  five  to  one. 

The  self-contained  outfit  shown  ii 
Fig  2  consists  of  a  pump,  a  motor  ani 
electrical  appliances  which  are  mount 
ed  on  an  18-in.  by  48-in.  horizontal  tank 
Economy  of  space  and  freedom  fror 
contact  with  damp  floors  and  walls  o 
cellars  are  advantages  claimed  for  thi 
outfit.  If  lack  of  floor  space  will  no 
permit  the  use  of  a  horizontal  tank,  i 
vertical  tank  of  any  desired  capacit; 
can  be  substituted.  An  adjustabl 
spring-belt  tightener  is  employed  t 
take  up  the  slack  in  the  belt  and  preven 
slippage.  The  usual  maximum  am 
minimum  pressures  maintained  are  4 
lb.  per  square  inch  and  20  lb.  per  squar 
inch  respectively.  The  complete  outfi 
is  54  in.  long,  18  in.  wide  and  38  in 
high. 


Electric  Hot- Water  Urn 

The  "lighthouse"  urn  shown  here 
with,  which  has  recently  been  brough 
out,  is  another  electrically  operated  de 
vice  of  attractive  appearance  which  i 
certain  to  add  to  the  enticements  o 
soda-fountain  concoctions.  The  devic 
is  designed  for  quick-heating  servic 
and  has  no  easily  breakable  parts.  Botl 
heating  units  and  the  flow  of  water  ar 


FIGS.    1    AND    2 — GUARDED   TUBULAR   LAMPS   DESIGNED    FOR    USE   IN    INSPECTING    THE    INTERIOR    OF    SHELLS 


by  1.5  in.  in  diameter.  This  guard, 
which  can  be  removed  if  required,  is 
carried  by  a  bayonet  lamp  holder 
mounted  on  a  brass  carrying  rod.  At 
the  outer  end  of  the  rod  is  a  boxwood 
handle,  incorporated  with  which  is  a 
sturdily    constructed    push-bar    switch. 


tight  pulley,  20  in.  in  diameter  or  less, 
with  belt  tightener  of  the  gravity  type. 
The  control  apparatus  of  the  outfit  is 
automatic  in  operation  and  is  designed 
to  start  and  stop  the  pump  when  the 
pressure  in  the  tank  employed  with  the 
system   rises   or   falls   below   a   prede- 


controlled  by  the  handwheel  shown  ii 
the  center  in  the  accompanying  illus 
tration.  An  indicator  is  attached  to  th 
wheel,  and  by  revolving  the  wheel  t 
the  right  the  indicator  revolves  ove 
the  nameplate  on  the  face  of  the,  uri 
and  gives  the  operator  all  the  necessar 
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information.  Use  is  made  of  two  heat- 
ing units  for  providing  low  heat  and 
high  heat.  With  the  reservoir  filled 
with  water  at  ordinary  temperatures,  6 
oz.  of  water  can  be  brought  to  a  tem- 
perature of  135  deg.  Fahr.  in  ninety 
seconds  on  high  heat.  The  urn  is  de- 
signed to  operate  on  circuits  of  from 
100  volts  to  125  volts,  either  alternating 
current  or  direct  current.  The  heating 
element  is  constructed  of  material 
which  will  not  deteriorate  at  a  temper- 
ature below  that  giving  a  dull  red  heat. 


ELECTRICALLY     HEATED     WATER     URN 

The  coils  are  of  substantial  non-corrod- 
ing resistance  wire,  and  therefore,  it  is 
claimed,  can  be  left  on  the  circuit  for 
an  indefinite  time  without  damage,  pro- 
vided that  the  heating  well  and  the 
bottom  of  the  urn  are  filled  with  water. 
Use  is  made  of  a  reservoir  entirely  of 
metal,  which  is  provided  with  a  low, 
deep  well  that  can  be  easily  emptied 
and  cleaned  thoroughly.  The  height  of 
the  water  is  indicated  on  the  protected 
glass  water  gage  at  the  right,  and  a 
small  red  pilot  lamp  at  the  base  of  the 
urn  shows  whether  or  not  the  circuit  is 
closed.  The  urn  is  18  in.  high,  is 
mounted  on  a  10-in.  base,  and  has  a 
capacity  of  1.5  gal.  It  is  being  placed 
on  the  market  by  the  Liquid  Carbonic 
Company,  Thirty-first  Street  and  Ked- 
zie  Avenue,  Chicago,'  111. 


Sealable  Fuse  Plugs 

The  Metropolitan  Engineering  Com- 
pany, 30  East  Forty-second  Street,  New 


PIGS.  1  AND  2 — SINGLE  SEALABLE  FUSE 
PLUGS  AND  PLUGS  INSTALLED  IN  CUT- 
OUT 

York,  has  recently  brought  out  the  seal- 
able  fuse  plugs  shown  herewith  for  use 
by  central  stations  to  prevent  interfer- 
ence or  tampering  with  circuits.     The 


plugs  are  of  porcelain,  the  heads  being 
slotted  to  permit  of  passing  a  sealing 
wire  through  their  bodies  so  that  two 
or  more  fuses  may  be  sealed  in  position 
in  a  cut-out.  The  ordinary  meter  seal 
may  be  used  for  this  purpose.  Dummy 
plugs,  as  well  as  those  equipped  with 
fuse  elements,  are  being  made.  Among 
the  uses  to  which  these  fuses  can  be 
put  are  the  following:  (1)  For  "cut-off" 
customers,  or  those  disconnected  for 
non-payment,  dummy  fuses  are  placed 
in  the  cut-out  and  sealed  in  position  to 
prevent  unauthorized  reconnection;  (2) 
for  "flat-rate"  circuits  any  size  of  plug 
fuse  can  be  sealed  in  the  cut-out  to 
limit  the  load  on  the  circuit,  and  (3) 
for  the  control  of  any  circuit  where  it 
is  desired  to  limit  the  amount  of  cur- 
rent the  fuses  of  any  desired  size  are 
installed  and  sealed  in  position. 


Electric  Rear-Car  Signal  Device 

An  electrically  operated  automobile 
signaling  device  which  can  be  included 
in  the  category  of  "safety-first"  appli- 
ances is  the  "Nokolyd"  rear  signal 
shown  herewith.  The  device  is  designed 
to  indicate  whether  the  car  on  which  it 
is  mounted  is  to  be  stopped  or  to  be 
turned  to  the  right  or  the  left,  and  may 
be  operated  by  the  automobile  storage 
battery  or  by  ordinary  dry  cells.  As 
soon  as  any  signal  is  set  the  current  is 
automatically  cut  off;  hence  the  actual 
energy  consumption  is  quite  low.  The 
controlling  mechanism  shown  in  Fig.  1 
is  fastened  to  the  steering  wheel.  With- 
in the  case  is  an  automatic-stop  device 
which  operates  in  the  same  way  as  a 
telegraph  call  box.  At  the  rear  of  the 
car  is  a  dust-proof  box  inside  of  which 


FIGS.  1  AND  2 — CONTROLLING  MECH- 
ANISM AND  SIGNALING  DEVICE  AT 
REAR  OF  CAR 

is  a  square  member  with  four  faces, 
three  of  which  are  marked  "Stop," 
"Right"  and  "Left"  respectively,  while 
the  fourth  space  is  plain  white  and  in- 
dicates when  the  controller  is  in  the 
neutral  position.  The  controlling  lever 
may  be  turned  to  four  positions,  indi- 
cated by  the  letters  S,  R,  L  and  O  re- 
spectively, the  square  member  in  the 
rear  being  turned  by  an  electric  mag- 
netic device  so  that  "Stop,"  "Right," 
"Left"  or  the  blank  space  will  be  shown, 
corresponding  to  the  letters  mai-ked  on 
the  controller.  When  the  controller  is 
turned  one  complete  revolution  without 
stopping  at  intermediate  points,  the 
square  member  at  the  rear  of  the  car 
will  also  turn  one  complete  revolution. 
The  "stop"  signal  shows  white  letters 
on  a  red  background,  the  "right"  signal 
black  letters  on  an  orange  background, 
and  the  "left"  signal  white  letters  on  a 
green  background.  Both  the  "right" 
and  the  "left"  signals  are  supplemented 


by  arrows,  showing  the  direction  which 
the  car  will  take.  By  day  the  signal  is 
plainly  visible,  it  is  claimed,  for  a  con- 
siderable distance,  and  at  night  it  is 
illuminated.  A  small  bell  rings  when 
the  signal  is  given,  informing  the  oper- 
ator that  the  instrument  has  registered 
correctly.  The  device  is  being  manu- 
factured by  the  Nokolyd  Signal  Com- 
pany, 40  West  Thirteenth  Street,  New 
York. 


Electric  Air  Heaters 

Several  types  of  electrically  operated 
heaters  the  units  of  which  are  designed 
to  attain  a  temperature  of  2000  deg. 
Fahr.  have  been  developed  by  the  Ma- 
jestic   Electric   Development    Company, 


FIGS.   1   AND  2 — AIR   HEATERS  OF   SUSPEN- 
SION   AND    PORTABLE    TYPES 

428  O'Farrell  Street,  San  Francisco, 
Cal.  In  Fig.  1  is  shown  one  of  the  heat- 
ers for  extension  from  ceiling  or  brack- 
et. It  is  especially  adapted  for  heating 
small  rooms,  nurseries,  bathrooms, 
offices,  etc.  A  special  reflector  is  pro- 
vided for  reflecting  the  heat  downward. 
The  device  is  rated  at  480  watts  and  is 
convenient  for  travelers  to  take  in  their 
bags  or  trunks  for  use  in  hotels  or 
temporary  lodging.  A  portable  heater 
of  the  stove  type  equipped  with  a  guard 
in  the  front  and  a  handle  for  carrying 
purposes  is  illustrated  in  Fig.  2.  The 
cold  air  is  drawn  up  through  two  heat- 
ing elements.  It  is  provided  with 
nickel-plated  trimming  and  dome  and 
reflector  and  white-enameled  or  black- 
enameled  back  and  guard.  The  heater 
is  27  in.  high  and  weighs  14  lb.  It  is 
rated  at  960  watts. 


Fiber-Covered  Flashlamp 

The  advantages  of  a  non-short-cir- 
cuiting flashlamp  to  automobilists,  en- 
gineers, mechanics  and  everyone  else 
whose  work  brings  the  lamp  into  con- 


TUBULAR    FIBER-COVERED    FLASHLAMP 

tact  with  metal  objects  are  quite  appar- 
ent. The  fiber-covered  flashlamp  illus- 
trated cannot,  according  to  the  manu- 
facturer, the  Interstate  Electric  Novelty 
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Company,  29  Park  Place,  New  York,  be 
shorl  circuited  under  any  condition!. 
Flashlamps  of  tht  type  shown  herewith 

are     being    made    tiy     (In-    above  named 

manufacturer  in  eight  differant  sixes, 
ranging  Prom  the  "baby"  tubular  lamp 

shown  in  tln>  Illustration,  which  can 
M  lilj    be    llipped   into   the   pocket,  up  to 

powerful    miners1   lamps,   which 
designed  for  rougb  usage. 


Light-Weight  Dental  Engine 

An  ingenious  little  motor,  said  to  be 
the  smallest  commercial  machine  on  the 
market,  weighing  only  ■  4  ounces  and 
designed  for  operating  dentists'  drills 
and  other  types  of  dental  instruments, 
has  been  developed  by  Dr.  H.  A.  White- 
side, a  practicing  dentist  of  24  East 
Forty-eighth  Street,  New  York.  Dr. 
Whiteside  first  conceived  the  idea  of 
such  a  machine  in  1894  while  in  charge 
of  a  clinic  in  the  Ohio  College  of 
Dental  Surgery,  University  of  Cincin- 
nati. At  that  time  he  had  in  mind  a 
small  motor-driven  hand-piece  which 
could  be  placed  in  a  dental  student's 
instrument  case  and  be  employed  as  a 
convenient  substitute  for  the  ordinary 
foot-operated  engine.  Dr.  Whiteside's 
first  successful  machine  weighed  14 
ounces  and  was  tried  out  for  the  first 
time  in  1908. 

The  4-ounce  dental  engine,  as  it  is 
called,  is  being  made  for  Dr.  White- 
side by  the  Westinghouse  Electric  & 
Manufacturing  Company  of  East  Pitts- 
burgh, Pa.,  and  is  only  1.25  in.  in 
diameter.  It  is  designed  to  operate  on 
either  alternating  current  or  direct  cur- 
rent at  from  6  volts  to  250  volts.  No 
gearing-down  device  is  employed,  the 
drive  being  direct,  insuring  a  minimum 
amount  of  noise  and  vibration,  it  is 
asserted,  and  no  gyroscopic  effect. 
Variations  in  speed  are  accomplished 
by  means  of  a  foot  controller,  giving 
four     speeds     forward     and     reverse, 


The  armature    haft  and  i\    beai 
.ii i  ,.i  hardened  t""i    teel,  and  tin 

SO    constructed     that     they    can     he    oiled 

from   the  out.  i.ie.     Enamel   Is  utilized 

as  an  insulating  material.  No  silk- 
insulated  or  cotton  insulated  wire  is 
employed.  The  motor  and  hand  piece 
are  insulated  from  each  oilier  o  that 
there    is    no    danger    •'!'      hock    either    to 

the  operator  or  patient.    The  tempera 

ture  rise  is  very  low,  and  the  machine 
can  he  given  the  hardest  kind  of  grind- 
ing usage  that  a  patient  would  toler- 
ate, it  is  claimed,  without  becoming  too 
warm. 

The  floor  controller  is  operated  in 
the  usual  manner  and  is  generally 
placed  at  the  rear  or  at  the  side  of  the 
patient's  chair.  A  protected  cable  leads 
from  the  floor  controller  to  a  metal 
connecting  wall-block  which  is  fastened 
to  the  wall  or  woodwork.  Seven  feet 
of  cord  is  attached  to  the  engine  with 
a  four-point  connecting  plug  which  tele- 
scopes into  the  four-point  receptacle  on 
the  front  of  the  wall  box,  thus  enabling 
the  operator  to  connect  or  disconnect 
the  engine  in  a  moment.  The  light 
portable  controller  is  equipped  with  a 
four-point  receptacle  of  similar  design, 
which  also  takes  the  four-point  connect- 
ing plug  on  the  end  of  the  engine  cord. 

The  advantages  of  a  small  dental 
engine  of  the  type  described  above  are 
many.  The  fact  that  it  is  free  from 
the  vibration  of  cables,  duplex  springs, 
joints,  pulleys,  wheels  and  belts  makes 
it  a  simple  device  and  proves  its 
superiority  to  both  patients  and  oper- 
ators. It  can  be  placed  on  a  table  or 
cabinet  alongside  of  the  other  instru- 
ments and  does  not  have  an  alarming 
appearance.  At  the  close  of  the  day's 
work  the  engine  can  be  disconnected 
and  locked  in  a  drawer  of  the  dentist's 
cabinet,  desk  or  safe,  thus  preventing 
injury  by  employees  during  closing 
hours.  The  machine  is  especially  con- 
venient for  use  by  dentists  who  call  at 
patients'  homes  or  visit  them  in 
hospitals.     For   the   purpose   a   leather 


Polarized  Attachment  Plug 
and  Receptacles 

A    new    line    of    polarized    attachment 
plutfs    and    wall    and     flu    h     receptaclei 

•  en  brought  out  by  Harvey  Hub- 
bell,    Inc.,    Bridgeport,    Conn.      Jn    Fig. 

l  is  shown  a  small  separable  polarised 
attachment  plu^  and  in  Fig.  2  a  polar 

ized  flush  receptacle  which  are  charac- 


FIGS.  1  AND  2 — PLUG  AND  RECEPTACLES 
WITH  KNIFE-BLADE  CONTACTS  OF  UN- 
EQUAL  SIZES 

teristic  of  the  line.  The  polarized  fea- 
ture has  been  accomplished  by  making 
one  knife-blade  contact  smaller  than 
the  other  in  both  length  and  width  and 
also  reducing  the  size  of  the  slot  in 
the  base  proportionately.  The  larger 
blade  is  of  standard  size  and  cannot, 
therefore,  be  inserted  in  the  small  slot; 
hence  it  is  impossible  to  insert  the  cap 
in  the  base  in  any  way  but  the  right 
way. 

The  variation  in  the  length  of  the 
knife  blade  is  also  of  assistance,  the 
manufacturer  points  out,  in  making 
rapid  connections,  since  by  rotating 
the  cap  the  longer  blade  is  led  into  the 
proper  slot  by  the  bevel  and  at  the 
same  time  the  opposite  blade  is  auto- 
matically engaged.  The  cap  can  be 
interchanged  not  only  with  the  com- 
plete line  of  polarized  receptacles  but 


FIGS.    1    AND    2 — DENTAL    ENGINE    IN    HAND    OF    OPERATOR,    AND    COMPLETE    OFFICE     OUTFIT,     INCLUDING     ENGINE,     FLOOR     CON- 
TROLLER,   WALL   BOX    AND    FOUR-POINT    CONNECTING    PLUG 


ranging  from  600  r.p.m.  to  2800  r.p.m. 
The  motor  is  powerful  enough  to  drive 
a  0.5-in.  grindstone  on  first  speed  and 
stones  of  larger  diameters  on  the  three 
highest  speeds.  Speed  regulation  can 
also  be  obtained  with  a  portable-type 
controller  which  is  employed  by  dentists 
when  visiting  their  patients.  The  motor 
takes  40  watts. 


carrying  case  is  provided  with  com- 
partments so  arranged  as  to  carry  all 
the  necessary  instruments,  medicines, 
filling  materials  and  engine,  with  the 
portable-type  controller,  cord  and  at- 
tachment plug  to  connect  to  a  lamp 
socket  in  the  patient's  home  or  hospital. 
This  carrying  case  is  11  in.  by  8  in. 
by  4.5  in. 


also  with  the  entire  line  of  T-slot  wall 
and  flush  receptacles  made  by  the 
above-mentioned  manufacturer.  The 
concealed-contact  feature  which  dis- 
tinguishes various  types  of  Hubbell 
plugs  is  retained  in  this  line,  com- 
mending itself  to  those  who  desire 
the  greatest  possible  degree  of  electrical 
safety.  ' 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Two  New  Plants  to  Deliver  25,000  Kw. 
for  San  Francisco  Territory 

Pacific  Gas  &  Electric  Company  Is  Building  Extensions  of  the 

Drum  Project,  Including  79-Mile  Transmission  Line  to 

San  Francisco 

Two  new  power  houses  known  as  No.  4  and  No.  5  in 
the  Drum  project  are  being  constructed  by  the  Pacific 
Gas  &  Electric  Company  for  supplying  additional  load 
in  the  San  Francisco  Bay  region.  This  company  de- 
velops most  of  its  power  north  of  Sacramento,  deliver- 
ing it  to  the  San  Francisco  territory  via  the  Cordelia 
substation.  In  providing  the  additional  transmission- 
line  capacity  to  convey  energy  from  the  new  stations 
a  north  and  south  line  will  be  constructed  which  will 
tie  into  the  Electra  line  just  east  of  Stockton,  from 
which  point  the  existing  lines  would  be  used  in  connec- 
tion with  a  short  cut  across  the  lower  end  of  the  bay  at 
the  Dumbarton  bridge. 

The  additional  25,000  kw.  which  the  new  plant  will 
deliver  will  be  absorbed  partly  in  San  Francisco  and 
partly  in  outlying  cities.  The  energy  which  is  now 
generated  by  steam  in  Sacramento  and  also  in  Oakland 
substations  will  be  replaced  by  energy  from  the  new 
plants  when  these  are  in  service.  Thus  the  two  new 
plants  will  take  the  load  of  the  auxiliary  steam  stations, 
will  increase  the  reserve  supply  of  the  system,  and  will 
materially  increase  its  flexibility  and  dependability  by 
virtue  of  the  new  route  to  San  Francisco  as  well  as  its 
connection  via  the  Drum  line  with  the  main  transmis- 
sion arteries. 

The  two  plants  will  both  be  supplied  with  water  from 
the  22-mile  canal  which  was  built  two  years  ago  to  con- 
vey water  from  Bear  River  to  the  irrigation  districts 
near  Auburn  which  this  company  supplies.  The  canal 
terminates  near  Plant  No.  4,  a  few  miles  above  Auburn, 
and  water  is  conveyed  from  the  canal  to  the  plant  , 
through  a  riveted  steel  pipe,  varying  from  8  ft.  to  6  ft. 
in  diameter,  which  delivers  the  water  under  a  head  of 
342  ft.  From  the  tailrace  of  Plant  No.  4  the  water 
enters  a  S^-mile  canal  leading  to  the  forebay  of  Plant 
No.  5,  whence  a  steel  pipe  line  6000  ft.  long  conveys  it 
to  the  power  house,  delivery  being  made  under  a  head 
of  520  ft. 

From  the  tailrace  of  Plant  No.  5  the  water  is  deliv- 
ered into  the  irrigation  system  which  the  company  main- 
tains. There  is  a  possibility  of  this  water  being  still 
further  used  in  a  plant  lower  down  which  would  be 
known  as  No.  6,  provided  that  the  irrigation  require- 
ments in  later  years  warrant  such  development. 

The  steel  work  for  the  power  house  at  Plant  No.  4 
was  erected  and  the  crews  were  ready  to  begin  pouring 
concrete  on  Jan.  1.  This  plant  will  be  equipped  with 
two  9000-hp.  Allis-Chalmers  turbines,  which  will  drive 
a  single  12,500-kw.,  6600-volt  Westinghouse  generator. 
Plant  No.  5  will  be  equipped  with  the  20,000-hp.  Pelton- 
Doble  waterwheel  of  the  Francis  type  that  was  on  ex- 
hibition in  Machinery  Palace  at  the  Panama-Pacific 
International  Exposition.  Plant  No.  5  will  have  the 
same  type  of  generating  unit  as  No.  4. 

The  entire  electrical  installation  at  both  plants  will 
be  practically  the  same.    A  single  bank  of  transformers 


will  be  used  with  H-6  General  Electric  switches  from 
which  the  lines  will  run  direct  to  the  transformers.  The 
only  difference  in  the  transformer  connections  will  be 
that  at  Plant  No.  4  the  current  will  be  taken  off  at 
110,000  volts,  requiring  what  is  really  a  three-winding 
transformer,  while  at  Plant  No.  5  the  connections  are 
for  60,000  volts  only. 

The  reason  for  this  difference  in  voltage  is  that  from 
Plant  No.  4  a  110,000-volt  tower  line  will  run  north 
to  connect  with  the  transmission  line  from  Drum  power 
house,  while  from  Plant  No.  5  a  60,000-volt  transmission 
line  will  run  south  for  a  distance  of  about  63  miles  and 
connect  with  the  60,000-volt  line  from  Electra  just  east 
of  Stockton.  The  tower  line  south  of  Plant  No.  5  will 
eventually  be  used  under  a  tension  of  110,000  volts,  so 
that  tower  construction  and  insulators  are  according  to 
specifications  for  the  higher  voltage.  At  present  a 
single  circuit  will  be  installed,  and  this  will  later  be 
made  a  double  circuit.  The  line  construction  will  be 
practically  the  same  as  on  the  line  from  the  Drum  power 
house,  having  70-ft.  towers  spaced  800  ft.  apart. 

At  the  present  time  the  route  of  the  transmission  line 
from  Plant  No.  4  north  is  being  brushed  out  and  the 
tower  footings  will  probably  be  placed  in  the  early 
spring.  The  towers  for  the  entire  length  of  the  trans- 
mission line  will  have  concrete  footings.  Most  of  the 
property  rights  on  the  line  from  Plant  No.  5  south  have 
been  acquired,  but  active  construction  on  this  section 
of  the  work  will  not  be  started  until  summer  time.  It 
is  estimated  that  the  two  plants  will  be  put  in  service 
about  November,  1916. 


Attack  on  Muscle  Shoals  Development 

Representative  Frear  of  Wisconsin  delivered  an  at- 
tack on  the  general  rivers  and  harbors  bill  Monday  in 
the  House  of  Representatives,  in  advance  of  the  intro- 
duction of  the  bill,  in  which  he  declared  that  the  project 
to  harness  Great  Falls  at  Washington,  D.  C,  so  as  to 
provide  cheaper  light,  power  and  heat,  as  well  as  an  in- 
creased water  supply,  for  Washington  is  being  held  up 
uselessly.  He  criticised  the  engineer  department  of 
the  United  States  Army,  declaring  that  the  Great  Falls 
project  is  being  held  up  while  at  the  same  time  the  en- 
gineers are  urging  the  government  to  spend  millions  of 
dollars  "in  the  far-off  backwoods  of  northern  Alabama." 
He  had  reference  to  the  Muscle  Shoals  improvement 
project  in  that  State,  which  has  been  the  cause  of  many 
hard  fights  in  Congress.  He  characterized  the  Great 
Falls  project  as  one  of  the  most  worthy  before 
Congress  and  said  that  the  Muscle  Shoals  project  had 
no  merit  at  all.  Concerning  this  later  development  Mr. 
Frear  said: 

"Although  Washington's  water  supply  is  an  impera- 
tive question,  General  Kingman  refuses  to  recommend 
the  submission  of  an  estimate.  General  Kingman  rec- 
ommends immediate  advancement  of  $18,700,000,  never- 
theless, for  the  Alabama  Power  Company,  although  the 
hearings  show  that  no  present  demand  exists  for  power. 
Heretofore  it  was  demonstrated  that  the  Alabama  im- 
provement may  cause  an  eventual  loss  to  the  government 
of  $50,000,000  to  aid  a  private  power  company." 
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Activit  u  s  of  Associated  Manufacturers  of  Eh  c 

trical  Supplies 

During  the  month  of  December  marked  progress  • 
made  In  t  ho  formation  of  sections  of  the  Associated 
Manufacturers  of  Electrical  Supplies  and  in  the  work 
of  sections  already  formed.    As  already  noted  in  tl 
columns,  <>n  Dec.  ii  there  was  a  meeting  of  the  mania 
facturera  of  panelboarda  and   switchboards,  at    which 
time  a  section  covering  thai  branch  of  the  industry  was 
formed, 

Last  Wednesday  afternoon  there  was  a  meeting  of 
the  molded  or  formed  insulations  section  held  at  the 
Hotel  Biltmore,  New  York,  to  consider  the  formation  of 
a  separate  section  for  vulcanized  liber,  and  for  the  ap- 
pointment of  standing  committees.  Earlier  in  the  day 
the  manufacturers  of  outlet  boxes,  conduit  boxes,  covers 
and  accessories  met  and  formed  a  new  section.  The 
manufacturers  of  porcelain  products  also  held  a  meet- 
ing at  the  Hotel  Biltmore  and  formed  a  porcelain 
products  section. 

The  officers  and  standing  committees  of  the  sections 
recently  formed  are  as  follows: 

Snap-Switch  Section. — Shiras  Morris,  Hart  &  Hege- 
man  Manufacturing  Company,  Hartford,  Conn.,  chair- 
man; Frank  E.  Watts,  Hart  Manufacturing  Company, 
New  York,  secretary;  J.  C.  Dallam,  General  Electric 
Company,  Schenectady,  N.  Y.,  treasurer.  Standing 
committees — flush  switches,  five  members;  surface 
switches,  three  members;  pendent  and  miscellaneous 
switches,  three  members. 

Knife-Switch  Section. — J.  H.  Trumbull,  Trumbull 
Electric  Manufacturing  Company,  Plainville,  Conn., 
chairman;  T.  A.  McDowell,  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburgh,  secretary;  P.  J. 
Shelly,  Metropolitan  Electric  Manufacturing  Company, 
Long  Island  City,  N.  Y.,  treasurer.  Standing  commit- 
tees— knife  switches,  mounted  and  unmounted,  five 
members;  knife  switches  mounted  on  porcelain,  five 
members;  knife  switches,  disconnected  and  miscellane- 
ous, five  members. 

Fuse  Section. — H.  R.  Sargent,  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  chairman;  R.  C.  Buell,  the 
Johns-Pratt  Company,  Hartford,  Conn.,  secretary;  F. 
V.  Burton,  Bryant  Electric  Company,  Bridgeport,  Conn., 
treasurer.  Standing  committees — cartridge  fuses,  five 
members;  plugs  and  open  fuses,  five  members;  cut-outs 
and  accessories,  five  members. 

Molded  or  Formed  Insulations  Section. — E.  B.  Hatch, 
Johns-Pratt  Company,  Hartford,  Conn.,  chairman;  R. 
W.  Seabury,  Boonton  Rubber  Manufacturing  Company, 
Boonton,  N.  J.,  secretary;  Joseph  Steinberger,  General 
Insulate  Company,  Brooklyn,  N.  Y.,  treasurer.  Stand- 
ing committees — molded  rubber  insulation,  fiber  insula- 
tion, suspension  and  third-rail  insulation,  high-heat 
molded  insulation,  molded  composition  insulation,  and 
miscellaneous  insulation. 


Standardization    of    Station   Operating  Costs 

Discussed  by  New  York  Section,  A.  S.  M.  E. 

At  the  annual  meeting  of  the  New  York  Section  of 
the  American  Society  of  Mechanical  Engineers,  held 
Jan.  11  in  New  York  City,  the  program  for  the  coming 
year  was  reviewed.  The  local  committee  plans  to  ap- 
point three  new  sub-committees,  one  responsible  for 
ways  to  make  those  attending  meetings  acquainted  with 
each  other,  another  responsible  for  planning  and  con- 
ducting excursions  to  points  of  engineering  interest  in 
the  city,  and  a  third  in  charge  of  entertainment  fea- 
tures. Members  of  these  committees  are  to  be  selected 
from  names  submitted  by  members.     It  is  the  aim  of 


the  local  section  to  make  Its  meetings  during  1916  a1 
t  racl  Ive  as  well  a    profitable. 

In  the  paper  presented  at  this  meeting  on  "Standard- 
ization of  Power  Plant  Operating  Costs"  the  author, 
Walter  N.  Polakov,  outlined  a  suggestion  which  he  pro- 
posed as  a  method  hy  which  the  owner  of  a  power  plant 

may  judge  how  close  actual  performance  is  to  the  possi- 
ble minimum  cost  at  any  time,  lie  advocated  a  classi- 
fication of  expenses  into  two  groups,  one  constant  for 
any  output  and  one  variable  in  some  direct  proportion 
with  the  output;  the  use  of  curves  showing  standard 
costs;  standardization  of  protective  charges  for  standby 
equipment,  and  comparisons  of  costs  and  efliciencies  of 
different  plants. 

The  paper  was  discussed  by  George  L.  Fowler,  H.  G. 
Stott,  Prof.  William  Kent,  John  W.  Lieb,  J.  C.  Percy, 
J.  A.  Kinkead  and  Selby  Haar.  The  discussion  brought 
out  the  considerable  difference  of  opinion  on  the  meth- 
ods and  basis  for  standardization  of  costs.  One  speaker 
maintained  that  a  segregation  of  costs  was  more  im- 
portant than  standardization  unless  the  latter  were 
based  upon  thermodynamic  efficiencies  and  cost  of 
power.  Another  speaker  referred  to  the  necessity  of 
considering  the  heating  value  of  coal  in  standardization 
methods  so  as  to  compare  boiler-room  performance  of 
different  stations  on  the  same  basis.  It  was  the  opinion 
of  a  number  of  those  taking  part  in  the  discussion  that, 
while  the  aim  of  the  author  was  in  general  good,  the 
standardization  proposed  would  meet  with  serious  ob- 
stacles and  be  of  little  practical  value. 


House  Passes  Ferris  Water-Power  Bill 

The  House  of  Representatives  has  passed  the  Ferris 
water-power  bill,  providing  for  the  development  of 
water-power  on  public  lands,  and  it  has  been  referred 
to  the  Senate  committee  on  public  lands.  In  the  House 
the  measure  had  the  support  of  Representative  Mann 
and  other  leading  Republicans,  although  it  is  character- 
ized as  an  administration  measure  and  is  part  of  the 
administration's  conservation  program. 

The  bill  was  amended  in  a  number  of  important  par- 
ticulars, one  of  which  extended  its  provisions  to  Alaska. 
Another  important  amendment  was:  "That  each  lease 
under  this  act  shall  be  conditioned  upon  the  acceptance 
by  the  lessee  of  all  the  terms  and  conditions  of  this  act 
and  of  conditions  authorized  by  law  and  specified  in 
the  lease,  which  acceptance  shall  be  expressed  in  the 
lease.  Another  amendment  was  the  placing  in  the  bill 
of  the  language:  "Nothing  in  this  act  shall  be  con- 
strued as  affecting  or  intended  to  affect,  or  in  any  way 
to  interfere  with,  the  laws  of  any  State  relating  to  the 
control,   appropriation,   use  or  distribution  of  water." 

During  the  debate  on  the  bill  in  the  House,  Represen- 
tative Mondell  of  Wyoming  referred  to  two  features 
which  he  characterized  as  "iniquitous."  One  of  these 
provided  that  by  passing  a  transmission  line  over  a 
State  border  all  control  over  the  operations  of  a  power 
company  and  all  control  over  its  rates  would  cease  and 
be  transferred  from  the  State  to  the  Secretary  of  the 
Interior.  Also,  Mr.  Mondell  said:  "Even  admitting 
that  it  is  right  and  just  for  the  federal  government  to 
lease  its  land  and  charge  rental  for  power  development, 
there  certainly  could  be  no  justification  or  defense  of 
legislation  under  which  a  great  power  plant,  all  on  pri- 
vate land,  would,  if  compelled  to  use  even  a  small  frac- 
tion of  public  land  of  little  value,  be  laid  under  a  heavy 
federal  charge  having  no  relation  to  the  value  of  the 
public  land  used,  thus  placing  a  burden  which  must  be 
paid  by  consumers  and  depriving  the  State  of  a  portion 
of  its  power  of  taxation."  , 

The  bill  will  soon  come  up  in  the  Senate. 
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Public  Service  Commission  News 

Pennsylvania  Commission 

On  complaint  that  the  Eastern  Pennsylvania  Light, 
Heat  &  Power  Company  refused  to  extend  its  mains  a 
distance  of  350  ft.  from  their  former  terminus  because 
the  laying  of  the  additional  main  would  not  be  prof- 
itable, the  Public  Service  Commission  of  Pennsylvania 
held  that  the  rights,  powers  and  privileges  which  are 
conferred  upon  public  service  companies  are  likewise 
accompanied  with  duties  and  obligations.  It  is  a  part  of 
the  contract  with  the  commonwealth  that  they  shall  per- 
form the  service  undertaken  as  a  whole.  The  public 
service  company,  holding  a  monopoly  as  it  does,  cannot 
be  permitted  to  select  the  most  profitable  parts  of  the 
service  and,  supplying  them,  treat  such  performance  as 
a  compliance  with  its  duty.  While  that  which  is  un- 
reasonable will  not  be  required,  it  may  be  stated  as  a 
general  proposition  that  a  corporation  which  undertakes 
to  light  a  borough  must  be  ready  to  furnish  reasonable 
lighting  to  all  parts  of  the  borough. 

New  York  Commissions 

The  annual  report  of  the  New  York  Public  Service 
Commission  for  the  First  District  shows  that  during 
1915  the  commission  awarded  contracts  aggregating 
about  $26,000,000.  Almost  $20,000,000  of  these  con- 
tracts were  for  subway  and  elevated  railroad  construc- 
tion. The  running  expenses  of  the  commission 
amounted  to  about  $3,600,000  for  the  year,  of  which 
$3,000,000  was  devoted  to  rapid-transit  work.  The  com- 
mission employs  about  2300  persons.  There  are  at  pres- 
ent under  the  jurisdiction  of  the  commission  more  than 
100  corporations  in  addition  to  some  holding  companies 
and  trunk-line  railroads  entering  the  city  of  New  York. 
Of  these  companies  thirty-one  are  gas,  electric  and 
steam  companies  having  a  combined  capitalization  of 
$411,602,806.  The  commission  received  during  the  year 
5732  complaints,  a  decrease  of  704  from  the  year  1914. 
The  report  shows  that  during  1914  electric  companies 
sold  687,582,209  kw.-hr.  and  received  from  sales  $34,- 
878,022.  The  gas  and  electric  companies  combined  paid 
during  the  year  aggregate  dividends  of  $12,556,486  and 
together  showed  an  accumulated  surplus  of  $60,938,642. 
The  receipts  for  sales  of  electric  energy  were  equivalent 
to  about  $6.40  per  capita.  During  the  year  the  com- 
mission authorized  the  issuance  of  securities  by  public- 
service  corporations  to  the  extent  of  about  $23,000,000. 
This  makes  a  total  of  $635,159,477.64  authorized  during 
the  life  of  the  commission,  namely,  from  July  1,  1907, 
to  Dec.  31,  1915.  The  total  amount  of  all  applications 
for  such  securities  filed  during  this  period  was  $824,- 
160,657.48. 

Governor  Whitman  of  New  York  State  has  sent  to  the 
Senate  the  names  of  Oscar  S.  Straus  and  Henry  W. 
Hodge  as  members  of  the  Public  Service  Commission 
for  the  First  District,  the  former  to  fill  out  the  unex- 
pired two-year  term  of  Edward  E.  McCall,  recently 
removed  from  office,  and  the  latter  to  serve  out  the 
unexpired  three-year  term  of  R.  C.  Wood,  resigned. 
The  plans  of  the  Governor  call  for  Mr.  Straus  to  resign 
his  position  on  Feb.  1,  when  the  Governor  will  appoint 
him  for  the  full  five-year  term  in  the  place  of  J.  Ser- 
geant Cram,  whose  term  expires  on  that  date.  That 
will  leave  still  unprovided  for  on  Feb.  1  the  commis- 
sionerships  now  held  by  Mr.  Straus  and  by  George  V.  S. 
Williams,  whose  resignation  takes  effect  on  that  date. 

California  Commission 

In  the  case  for  the   establishment   of   rates   to  be 

charged  by  the  Pacific  Gas  &  Electric  Company  in  San 

Jose  the  California  Railroad  Commission  held  that  a 

fair  allowance  for  overhead  percentages  on  estimated 


reproduction  cost  of  hydroelectric,  steam  and  transmis- 
sion construction  is  as  follows :  One  year's  construction 
period,  20  per  cent;  two  years',  23.5  per  cent;  three 
years',  27  per  cent.  An  allowance  of  two  months'  oper- 
ating expenses  for  working  capital  was  held  to  be  a  just 
and  reasonable  amount.  As  regards  the  apportionment 
of  investment  in  individual  steam  plants,  the  commis- 
sion held  that,  though  on  the  face  it  would  appear  that 
such  investment  is  more  or  less  assignable  to  the  imme- 
diate locality  in  which  the  plant  is  situated,  it  is  more 
proper  to  consider  such  plants  as  feeding  the  system  as 
a  whole,  particularly  as  in  times  of  low  production  at 
the  hydroelectric  production  centers  the  steam  plants 
are  called  upon  to  develop  considerable  energy  for  con- 
sumption throughout  the  system  as  a  whole. 

Colorado  Commission 
The  Colorado  Power  Company  in  serving  the  Primos 
Mining  &  Milling  Company  was  granted  a  right-of-way 
for  its  high-tension  lines  across  the  mining  company's 
property  and  permission  to  inspect,  repair  and  main- 
tain these  lines,  which  at  all  times  were  to  be  under  the 
control  of  the  power  company.  In  the  contract  for 
service  there  appeared  the  following  clause,  to  which 
the  mining  company  objected  as  unreasonable  and  which 
the  two  companies  placed  before  the  Public  Utilities 
Commission  of  Colorado  for  a  decision :  "The  user  shall 
indemnify  the  [power]  company  from  all  demands  and 
expenses  for  injury  or  damage  to  person  or  property 
upon  or  about  the  property  of  the  user,  except  injury  to 
the  company's  employees,  and  not  caused  by  the  act  or 
negligence  of  the  company."  The  commission  held  that 
the  clause  was  both  unreasonable  and  inequitable  and 
should  be  stricken  from  the  contract. 

Massachusetts  Commission 

The  Public  Service  Commission  has  issued  its  third 
annual  report.  The  advance  copy  is  a  volume  of  185 
pages,  and  in  addition  to  the  usual  statistical  data  of 
transportation,  telephone  and  telegraph  company  opera- 
tions for  the  year  ended  June  30,  1915,  contains  an 
exhaustive  report  on  the  rise  and  fall  of  the  jitney  bus 
and  an  investigation  of  the  cost  of  energy  in  1914  to 
the  street  railways  of  the  State,  taking  the  twenty-five 
larger  companies.  Fourteen  of  the  twenty-five  compa- 
nies purchase  energy.  In  its  recommendations  for  legis- 
lation the  commission  asks  for  $25*000  to  enable  an 
investigation  of  telephone  rates  to  be  conducted  at 
Boston.  ui 

Idaho  Commission 

The  annual  report  of  the  Public  Utilties  Commission 
of  the  State  of  Idaho  shows  that  fewer  cases  were  filed 
during  the  year  covered  by  the  report  than  during  the 
preceding  year.  Among  the  most  important  cases  that 
occupied  the  attention  of  the  commission  were  an  inves- 
tigation into  electric  light  and  power  rates  in  southern 
Idaho,  reduction  of  electric  rates  in  some  towns  served 
by  the  Washington  Water  Power  Company,  and  the 
issuance  of  rules  and  regulations  governing  pole  and 
wire  construction.  The  report  shows  the  following  utili- 
ties of  record:  One  auto-stage  line,  six  electric  rail- 
roads, fifty-two  electric  companies,  eleven  express 
companies,  four  gas  companies,  one  sleeping-car  com- 
pany, sixteen  steam  railroads,  thirty-eight  telephone 
companies,  eight  telegraph  companies,  seven  vessels, 
twenty-six  warehousemen  and  sixty-five  water  compa- 
nies. This  is  an  increase  of  thirty-two  utilities  over  last 
year.  Of  this  number,  nine  had  commenced  during  the 
year — that  is,  two  electric  railroads,  two  electric  com- 
panies, two  water  companies,  two  express  companies 
and  one  auto-stage  line.  The  other  twenty-three  utili- 
ties were  operating  but  failed  to  report  to  the  com- 
mission. 
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Revenue   pax    ion   el    Refrigerating 
Capacity .     It  is  es1 [mated  by  tin-  Phila- 
delphia Electric  Company  that  the  a\ 
erage  revenue  per  ton  capacity  for  re 

frigerating   plants  on    its   linos   amounts 

Women    Electricians    tor    Kngland. 
The    Electric   Contractors'    Association 
of  Liverpool,  England,  Has  decided  to 
train  a  number  of  women  in  electrical 

work  in  order  to  release  men  for  mili- 
tary duty. 

Lead  Production  in  1915.— The  pro 
duction  of  refined,  antimonial,  desilver 
laed  ami  soft  lead  from  Foreign  and  do- 
mestic ores  in  L916  was  approximately 
0    short   tons,   as    compared  with 
558,789  tons  in  1914. 

Trice  of  Lead  During  1915. —  The 
price  of  lead  per  pound  in  New  York 
rose  from  3.8  cents  in  February,  1915, 
to  7.5(5  cents  in  June,  and  closed  the 
year  at  about  5.4  cents.  The  average 
price  during  the  year  was  4.7  cents, 
compared  with  3.9  cents  in  1914  and 
4.4  cents  in  1913. 

Radio  Communication  Established 
Between  Tahiti  and  San  Francisco. — 
The  first  wireless  message  from  the 
station  completed  recently  by  the 
French  government  at  Papeete,  Tahiti, 
was  received  in  San  Francisco  Jan.  5. 
The  station  is  approximately  3500  miles 
from  San  Francisco. 

Raise  Valuation  of  Wisconsin  Elec- 
tric Utilities. — The  preliminary  valua- 
tion of  the  property  of  Wisconsin 
street-railway  companies  and  light, 
heat  and  power  companies  operating  in 
connection  with  them  made  by  the 
State  Tax  Commission  for  1916  is  $64,- 
973,000,  an  increase  of  $3,000,000  over 
1915. 

Smoke  Ordinance  Held  Valid.— The 
power  of  cities  to  enact  ordinances 
against  the  emission  of  smoke  of  a  cer- 
tain degree  of  density  for  a  certain 
length  of  time  was  upheld  Monday  by 
the  United  States  Supreme  Court  in 
pronouncing  valid  the  Des  Moines  (la.) 
smoke  ordinances  attacked  by  a  laun- 
dry in  that  city. 

Embargo  on  Logwood  Exports  Ends. 
— The  Governor  of  Jamaica  has  issued 
a  notice  removing  the  embargo  on  the 
export  of  logwood  and  logwood  chips 
and  extract  to  America  and  other  coun- 
tries. The  embargo  on  logwood  was 
becoming  a  serious  matter  with  manu- 
facturers of  wire  using  a  brown-colored 
protective  braiding. 

Wireless  Amateurs  Incorporated. — 
Articles  of  incorporation  for  the  Na- 
tional Amateur  Wireless  Association 
were  signed  on  Jan.  6  by  Supreme 
Court  Justice  Ford  of  New  York.  _  The 
purpose  of  the  new  association  is  to 
prepare  for  war  by  forming  amateur 
wireless  telegraph  and  telephone  opera- 
tors into  a  military  signal  corps. 

Ohio  Cannot  Collect  Willis  Franchise 
Tax  from  Corporations  in  Bankruptcy 
or  in  Hands  of  Receivers.— The  United 
States  Court  of  Appeals  at  Cincinnati 
handed  down  a  decision  on  Jan.  4  con- 
firming the  decisions  of  the  lower  court 
that  the  Willis  franchise  tax  cannot  be 
recovered  from  corporations  in  the 
bankruptcy  courts  or  receivers'  hands. 


Current  News 
and  Notes 

inii.ls  items  on  electrical  bappeningj 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Automobile  Manufacturers  to  Ex- 
change Patent  Rights. — Announcement 
has  been  made  that  a  cross-licensing 
agreement  in  connection  with  patent 
lights,  which  had  been  under  discussion 
among  the  members  of  the  National 
Automobile  Chamber  of  Commerce,  has 
been  made  effective  by  seventy-nine 
companies,  which  hold  more  than  350 
verified  patents. 

Tearing  Up  Streets  in  Winter  For- 
bidden.— In  the  future  public-service 
companies  having  pipes,  conduits,  rails 
or  other  equipment  in  the  streets  of 
Providence,  R.  I.,  will  be  forbidden,  ex- 
cept in  case  of  emergency  or  absolute 
necessity,  to  extend  or  repair  them, 
when  such  work  would  involve  the  tear- 
ing up  of  the  street  surface,  between 
Dec.  1  and  March  1  of  each  year. 

Cleveland  Company  Presents  Em- 
ployees with  Insurance  Policies. — As  a 
New  Year's  gift,  the  Cleveland  Electric 
Illuminating  Company  gave  each  of  its 
employees  a  thousand-dollar  life-in- 
surance policy.  The  company  will  pay 
the  premiums.  This  insurance  is  in 
addition  to  the  protection  furnished 
through  the  State  compensation  fund, 
in  which  the  Cleveland  company  par- 
ticipates. 

Philadelphia's  90-ft.  Poles  to  Be  Re- 
moved.— The  two  90-ft.  chestnut  poles 
erected  by  the  Philadelphia  Electric 
Company  to  clear  the  railroad  bridge 
shown  in  the  illustration  will  have  to 
be  removed  because  the  bridge  is  to 
be  reconstructed.  The  cost  of  these  two 
poles,  which  have  a  diameter  of  8.5  in. 
at  the  top  and  3  ft.  4  in.  at  the  ground 
line,  was  $125  apiece.  The  poles  are  set 
in  concrete  to  a  depth  of  8  ft. 


90-FT.    CHESTNUT    POLES,    PHILADELPHIA 
ELECTRIC  COMPANY  LINES 


Spain's     Electrical     Industries. — Ac- 

COrdlng    to    the    latest   statistics   on    the 

electrical  Industry  in  Spain,  there  an 

WZ    plants    I'm  in   bing    electric    lighting 
for    public    u:c   and   DTK    :  iich    plants    for 

private  use;  L26  electric  plants  supply 
motor  service.     There  are  six  electric 

lamp  factories,  while  four  are  di 
to  making  oi  her  elect  ric    iipplie 

Plans  Discussed  Placing  Regulation 
of  All  Public  Utilities  Under  Nebraska 
Commission. — Officials  of  several  Ne- 
braska electric-light  companies  held  a 
meeting  the  last  week  in  December  in 
Nebraska  and  discussed  plans  for  se- 
curing passage  through  the  next  Legis- 
lature of  a  law  placing  the  regulation 
of  all  public  utilities  under  the  Ne- 
braska State  Railway  Commission. 

Edison  Illuminating  Company  of  De- 
troit Pays  Michigan  Largest  Automo- 
bile Tax.— The  Secretary  of  the  State 
of  Michigan  reports  that  the  largest 
check  received  for  automobile  licenses 
last  year  from  a  single  company  came 
on  Dec.  18  from  the  Edison  Illuminating 
Company  of  Detroit.  The  check  was 
for  $1,683.39  to  cover  license  plates  for 
the  various  machines  used  by  the  com- 
pany in  Detroit. 

Prize  Winners  in  Washing-Machine 
Window  Display  Contest. — The  prizes 
for  the  best  Electrical  Prosperity  Week 
window  display  featuring  the  Thor 
washing  machine  which  were  offered  by 
the  Hurley  Machine  Company  of  Chi- 
cago have  been  awarded  as  follows: 
First  prize  of  $100,  Arkansas  Valley 
Railway,  Light  &  Power  Company, 
La  Junta,  Col.;  second  prize  of  $75, 
Public  Service  Electric  Company,  Mont- 
clair,  N.  J.,  and  third  prize  of  $50, 
Northern  Indiana  Gas  &  Electric  Com- 
pany, Hammond,  Ind. 

Finding  on  Economy  Refillable  Fuses. 
— In  the  findings  of  the  Bureau  of 
Standards  in  regard  to  Economy  refill- 
able  fuses,  published  in  the  Electrical 
World  of  Jan.  1,  the  words  "cartridge 
fuses  at  present  listed  as  standard  by 
the"  were  omitted  from  the  first  para- 
graph. The  paragraph  should  read: 
"It  has  not  been  shown  that  the  use  of 
the  fuses  manufactured  by  the  Economy 
Fuse  &  Manufacturing  Company  will 
result  in  greater  fire  or  accident  hazard 
than  the  use  of  inclosed  cartridge  fuses 
at  present  listed  as  standard  by  the 
Underwriters'  Laboratories,  Inc." 

Los  Angeles  Prevented  by  Law  from 
Acquiring  Distributing  System. — That 
the  city  of  Los  Angeles  is  prevented 
by  insurmountable  legal  obstacles  from 
acquiring  the  distributing  system  of 
the  Los  Angeles  Gas  &  Electric  Cor- 
poration,, or  any  part  of  it,  is  the  sub- 
stance of  a  communication  from  R.  M. 
Adams,  secretary-treasurer  of  the  cor- 
poration, to  the  chairman  of  the  com- 
mittee on  extension  of  the  Los  Angeles 
Department  of  Public  Service.  "By  the 
terms  of  trust  deeds  all  the  property 
of  the  Los  Angeles  Gas  &  Electric  Cor- 
poration is  conveyed  in  trust  to  trustees 
as  security  to  the  holders  of  the  bonds 
issued  by  it  and  its  predecessors,"  Mr 
Adams  stated.  "These  covenants  art 
such  that  neither  the  whole  nor  anj 
part  of  the  property  could  be  sold,  ever 
with  the  consent  of  the  trustees." 
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Right  to  Operate  Lines  in  Streets. — 
The  right  of  a  telephone  company  to 
operate  its  lines  through  the  streets  of 
a  city  is  held  by  the  Supreme  Court  of 
Iowa  (154  N.  W.  678)  to  be  subject  to 
regulation  under  the  city's  police  power. 

Right  of  City  to  Access  to  Utility's 
Books.  —  In  granting  an  extension  of 
franchise  to  the  Wichita  Railroad  & 
Light  Company  the  city  of  Wichita  pro- 
vided for  annual  verified  statements 
from  the  company  showing  its  earnings 
and  expenses,  for  the  purpose  of  taxa- 
tion. The  city  now  seeks  by  instituting 
a  proceeding  in  mandamus  to  compel 
the  company  to  permit  an  audit  and  in- 
spection of  its  books  in  order  to  verify 
its  statements.  The  Supreme  Court  of 
Kansas  held  (152  P.  768)  that  since  the 
action  at  hand  was  in  the  nature  of  a 
bill  of  discovery  the  writ  of  mandamus 
could  not  be  employed. 

Injury  to  Property  Caused  by  Erec- 
tion of  Flashboards. — By  erecting  flash- 
boards  at  its  dam  the  Pennsylvania 
Water  &  Power  Company  caused  the 
flooding  of  certain  lands,  and  a  bill  was 
filed  to  enjoin  the  company  from  so  in- 
creasing the  height  of  its  dam.  It  was 
argued  by  the  company  that  the  injunc- 
tion should  not  be  granted  since  the 
remedy  would  result  in  greater  injury 
to  the  defendant  company  than  that 
which  had  been  caused  to  the  plaintiff, 
and,  moreover,  that  the  injury  is  not  ir- 
reparable. The  Supreme  Court  of  Penn- 
sylvania (95  A.  717),  however,  upheld 
the  injunction,  holding  that  there  was 
no  doubt  as  to  the  right  of  the  plaintiff 
to  the  protection  of  a  court  of  equity. 

Validity  of  Regulation  of  Hours  for 
Firemen. — The  "stationary-fireman"  act 
of  Louisiana  provides  that  a  full  day's 
work  shall  be  eight  hours  and  no  more 
and  makes  it  a  misdemeanor  to  compel 
a  stationary  fireman  to  work  longer 
than  eight  consecutive  hours  in  one  day 
in  a  city  having  a  population  of  50,000 
or  more.  The  Supreme  Court  of  Louis- 
iana has  handed  down  the  opinion  (70 
S.  70)  that  the  act  is  an  arbitrary  and 
unreasonable  discrimination  against  the 
employers  and  employees  embraced 
within  its  provisions,  that  it  invades  the 
fundamental  right  of  freedom  of  con- 
tract, and  finally  that  it  has  no  real  or 
reasonable  relation  to  public  health, 
public  morals  or  public  safety  and  is 
beyond  the  police  power  of  the   State. 

Oral  Contracts. — The  city  of  Browns- 
ville, Tex.,  contracted  orally  through 
the  city  superintendent  to  furnish  en- 
ergy to  a  motion-picture  theater  and 
later,  because  of  an  indebtedness  made 
prior  to  the  contract,  the  city  cut  off 
the  theater's  supply,  whereupon  suit 
was  brought  against  the  city  for  dam- 
ages. Among  other  things  the  city  con- 
tended that  it  could  not  be  bound  since 
the  contract  was  oral.  However,  the 
court  of  Civil  Appeals  of  Texas  held 
(179  S.  W.  107)  that,  since  the  statutes 
authorizing  cities  to  construct  light 
plants  and  water-works  are  silent  as  to 
how  contracts  shall  be  made  with  their 
customers,  and  since  the  superintendent 
who  made  the  contract  had  express  au- 
thority to  make  oral  or  written  con- 
tracts, the  city's  contention  was  with- 
out merit. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Defective  Handling  of  Lines. — It  was 

held  by  the  Court  of  Appeals  of  Ken- 
tucky (179  S.W.  251)  that  a  limitation 
made  by  the  owner  of  the  land  on  the 
method  of  fastening  wires  does  not  ex- 
cuse companies  for  injury  caused  by 
defective  fastening  of  wires. 

Assurance  of  Safety  in  Ditch  Dig- 
ging.—  It  was  held  by  the  Supreme 
Court  of  Tennessee  (179  S.  W.  808) 
that  a  foreman  in  charge  of  digging  a 
ditch  had  a  right  to  make  in  good  faith 
assurances  of  the  safety  of  the  ditch  in 
order  to  keep  the  men  at  work,  and 
that  such  assurances  would  be  binding 
on  the  part  of  the  employer. 

Provision  of  Safe  Working  Place. — 
A  wireman's  helper  brought  suit 
against  the  Southern  California  Edison 
Company  for  injuries  received  from 
falling  against  some  live  wires  because 
the  wireman  under  whom  he  was  work- 
ing suddenly  jerked  a  bit  out  of  a  hole 
thereby  causing  the  helper  to  fall 
against  the  wires.  The  District  Court 
of  Appeals  in  the  Second  District  of 
California  held  (151  P.  757)  that  non- 
suit was  properly  granted  upon  a  count 
based  upon  the  claim  that  the  place 
where  the  helper  was  to  work  was  not 
reasonably  safe,  inasmuch  as  he  was 
an  experienced  electrician  and  aware  of 
all  dangers  of  the  place  where  he  was 
employed  at  the  time  of  the  accident. 

Rehearing  Before  a  Commission. — A 
hearing  on  an  application  for  a  rehear- 
ing at  a  time  and  place  fixed  by  the 
California  Railroad  Commission,  when 
the  matter  was  submitted  for  final  de- 
cision on  the  merits  of  the  controversy, 
is  sufficient  to  warrant  the  commission 
to  dismiss  the  complaint  and  to  vacate 
its  former  order  restraining  an  indi- 
vidual from  constructing  a  hydroelec- 
tric system  to  compete  with  the  com- 
plaining company,  according  to  the  Cal- 
ifornia Supreme  Court  in  the  case  of 
the  Mount  Konocti  Light  &  Power  Com- 
pany vs.  Max  Thelen  et  al.  (P.  U.  R. 
1915,  E.  291),  although  the  commission 
has  no  authority  to  change  or  vacate  a 
former  order  without  giving  the  ad- 
verse party  an  opportunity  to  be  heard. 
The  provision  of  a  statute  "that  if  a 
public  utility,  in  constructing  or  extend- 
ing its  line,  plant  or  system,  shall 
interfere  or  be  about  to  interfere 
with  the  operation  of  the  line,  plant 
or  system"  of  an  established  public 
utility,  the  commission  on  complaint 
may  make  such  order  for  the  location 
of  the  systems  affected  as  may  be  just 
refers  solely  to  an  interference  with 
the  physical  operation  of  the  system  of 
the  public  utility  already  constructed, 
and  cannot  be  invoked  by  one  utility 
to  prevent  another  from  extending  its 
lines  to  be  able  to  compete  with  it. 


Assumption  of  Risk. — The  Court  of 
Appeals  of  Kentucky  held  in  the  case  of 
White  versus  Louisville  Gas  &  Electric 
Company  (179  S.  W.  418)  that  a  labor- 
er directed  by  his  foreman  to  remove  a 
wooden  horse  from  its  position  across  a 
freshly  cut  ditch  assumed  the  obvious 
risk  of  the  ditch  caving  in  from  his 
placing  his  weight  too  close  to  the  edge. 

Safety  Belt  an  Appliance.  —  A  tele- 
phone lineman  injured  by  falling  from 
a  pole  when  the  snap  on  his  safety  belt 
became  unfastened  brought  suit  for 
damages,  claiming  that  the  telephone 
company  was  negligent  in  furnishing 
an  unsafe  appliance.  The  safety  belt 
was  held  by  the  Supreme  Court  of  Iowa 
(154  N.  W.  591)  to  be  an  appliance,  and 
action  for  injuries  resulting  from  its 
use  must  be  judged  under  the  law  pro- 
viding for  safe  appliances  for  use  by 
employees. 

Reasonable  Time  for  Replacing  De- 
fective Parts.  —  Fairbanks,  Morse  & 
Company  sold  the  Twin  City  Supply 
Company  an  oil  engine,  guaranteeing 
good  material  and  construction  and 
free  replacement  of  parts  that  might 
prove  defective  within  a  year,  without 
assuming  liability  for  any  damages 
caused  by  such  defect.  Provision  was 
made  for  the  reservation  of  title  as  se- 
curity for  purchase-money  notes  and 
that  acceptance  of  the  engine,  when  de- 
livered, should  cause  all  claims  for 
damages  by  reason  of  any  delay  to  be 
waived.  It  was  not  contemplated,  how- 
ever, the  Supreme  Court  of  North  Caro- 
lina decided  (86  S.  E.  1051),  that  the 
seller  should  be  allowed  an  unreason- 
able or  indefinite  time  to  make  good 
any  defect  in  the  engine,  but  only  a 
reasonable  time  to  do  so. 

Injury  to  Lineman  Caused  by  Fall- 
ing of  Decayed  Pole. — A  lineman  in  the 
employ  of  the  Bell  Telephone  Company 
of  Pennsylvania  who  was  injured  by 
the  falling  of  a  pole  on  which  he  was 
working  and  which  was  shown  to  be  de- 
cayed at  the  base  sued  the  company  for 
damages  for  personal  injuries.  The  Su- 
preme Court  of  Pennsylvania  (95  A. 
579)  held  that  while  it  is  true  that  an 
employee  is  deemed  to  assume  such 
risks  as  are  ordinarily  and  reasonably 
connected  with  his  employment,  and 
while  he  is  presumed  to  have  notice  of 
those  dangers  which  are  obvious,  it  is 
equally  true  that  the  employer  is 
charged  with  the  duty  of  maintaining 
and  keeping  in  reasonably  safe  repair 
instrumentalities  and  appliances  used 
in  the  operation  of  the  business  so  as 
not  to  expose  the  employee  to  dangers 
not  ordinarily  or  reasonably  incident  to 
the  employment.  While  it  was  contend- 
ed that  the  pole  in  question  belonged  to 
a  lighting  company  and  had  been  used 
jointly  by  the  two  companies  for  years, 
the  burden  of  proof  of  ownership  was 
on  the  telephone  company,  and  the  line- 
man had  the  right  to  assume  the  safe- 
ness  of  the  pole  in  question.  The  court 
would  not  agree  that  the  breaking  of 
the  pole  was  due  to  the  negligence  of  a 
fellow  workman  who  cut  the  wires.  The 
proximate  cause  of  the  injury  was  the 
breaking  of  the  pole,  which  resulted 
from  its  decayed  condition,  a  fact 
which,  it  was  held,  was  easily  discover- 
able by  proper  inspection. 
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Philadelphia  Jovian  League. — A  bull 
meeting  of  the  Jovian  League  of 
Philadelphia    was    held    .-it    the    Bote! 
Adelphia  on  Jan.  6. 

laaociation  of  iron  and  Steel  Elec- 
trical Engineers.-  The  nexl  monthly 
meeting  will  be  held  at  the  Seventh 
Avenue  Hotel,  Pittsburgh,  Pa.,  on  Jan. 
i.. 

Wisconain  Electrical  Contractora1  ^.a- 
•odation.— The  annual  meeting  of  this 
association  will  be  held  <>n  Jan.  17,  18 
mid  l!»  at  the  Hotel  Wisconsin,  Milwau- 
kee. 

Philadelphia  Section,  I.  E.  S.— W. 
D*A.  Ryan  will  speak  at  the  Jan.  21 
meeting  of  the  Philadelphia  Section  of 
the  Illuminating  Engineering  Society  on 
"Illumination  Problems  at  the  Panama- 
Pacific    Kxposition." 

Pittsfield  Section,  A.  I.  E.  E.— Prof. 
W.  I.  Slichter  of  Columbia  University 
spoke  before  the  Pittsfield  Section  of 
the  American  Institute  of  Electrical 
Engineers  on  Dec.  30  on  "Education 
for  a  Career  in  Electrical  Engineering." 

Michigan  Engineering  Society. — The 
thirty-seventh  annual  convention  of  the 
Michigan  Engineering  Society  will  be 
held  at  Grand  Rapids,  Mich.,  on  Jan.  18, 
19  and  20.  Papers  will  be  presented  of 
special  value  and  interest  to  those  en- 
gaged in  state,  county  and  city  work. 

Pittsburgh  Section,  I.  E.  S.— The  reg- 
ular monthly  meeting  of  the  Pittsburgh 
Section  of  the  Illuminating  Engineer- 
ing Society  will  be  held  on  Jan.  21  at 
the  rooms  of  the  Engineers'  Society  of 
Western  Pennsylvania.  T.  W.  Rolph  of 
Cleveland  will  present  a  paper  on  "The 
Laws  of  Reflection  and  Transmission  of 
Light." 

Annual  Convention  of  New  Mexico 
Electrical  Association.  —  The  annual 
convention  of  the  New  Mexico  Elec- 
trical Association  will  be  held  in  Albu- 
querque Feb.  14,  15  and  16.  The  head- 
quarters will  be  at  the  Alvarado  Hotel. 
E.  A.  Phiele,  112  West  Third  Street, 
Roswell,  N.  M.,  is  secretary-treasurer 
of  the  association. 

St.  Paul  Society  of  Electrical  Con- 
tractors.— The  newly  organized  Society 
of  Electrical  Contractors  of  St.  Paul, 
Minn.,  held  its  first  business  session 
at  the  North  Central  Commercial  Club 
rooms  on  Dec.  22  with  a  discussion  of 
trade  matters.  Officers  of  the  society 
are:  E.  S.  Drake,  president;  Thomas 
Daly,  vice-president,  and  R.  H.  Eddy, 
secretary  and  treasurer. 

Utah  Society  of  Engineers. — E.  C. 
La  Rue,  United  States  drainage  engi- 
neer, delivered  a  lecture  before  the 
Utah  Society  of  Engineers  on  Dec.  17 
in  Salt  Lake  City  on  the  Colorado 
River  Basin.  F.  M.  Thebo,  superin- 
tendent of  the  Oneida  plant  of  the 
Utah  Power  &  Light  Company,  gave 
an  address  on  the  "Engineering  Feats 
of  the  Big  Creek  Hydroelectric  Plant." 

Los  Angeles  Jovian  League. — Ernest 
Ingold,  vice-president  of  the  Jenner- 
Ingold  Company,  whose  business  is  ad- 
vertising and  selling,  spoke  at  the  Dec. 
8  meeting  of  the  Los  Angeles  Jovian 
Electric  League  on  "After-Effects." 
Benjamin  F.  Pearson,  general  superin- 
tendent of  the  Southern  California  Ed- 
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ison  Company,  spoke  at  the  Dec.  29 
meeting  on  "The  Snowflake  in  Indus- 
try." 

New  England  Section,  N.  E.  L.  A., 
Holds  Boston  Luncheon. — One  hundred 
and  seventy-five  members  and  friends 
of  the  New  England  Section  of  the 
N.  E.  L.  A.  attended  a  luncheon  at  the 
American  House,  Boston,  Mass.,  Jan.  6, 
to  organize  monthly  meetings  at  which 
informal  question-box  discussions  of 
electrical  topics  will  be  featured.  The 
meetings  will  be  held  on  the  first 
Thursday  after  the  first  Monday  until 
summer. 

Brooklyn  Company  Section, 
N.  E.  L.  A. — At  the  next  meeting  of 
the  Brooklyn  Company  Section  of  the 
National  Electric  Light  Association,  to 
be  held  Jan.  18,  the  annual  review  of 
the  progress  made  by  the  company 
during  the  previous  year  will  be  out- 
lined in  an  illustrated  talk  by  T.  I. 
Jones,  general  sales  agent  of  the  Edi- 
son Electric  Illuminating  Company  of 
Brooklyn.  W.  F.  Wells,  vice-president 
and  general  manager,  will  also  be 
among  the  speakers. 

Electrical  Contractors'  Association  of 
Missouri. — The  semi-annual  meeting  of 
the  Electrical  Contractors'  Association 
of  Missouri  will  be  held  at  Kansas  City 
on  Jan.  15,  when  the  date  of  the  annual 
meeting  will  be  changed  from  midsum- 
mer to  January  and  the  election  of  offi- 
cers will  be  held.  The  semi-annual 
meeting  of  July  will  hereafter  be  held 
either  at  St.  Louis  or  Kansas  City,  in 
accordance  with  the  location  of  the  na- 
tional convention,  for  the  convenience 
of  Missouri  members.  The  Kansas  as- 
sociation will  meet  informally  with  the 
Missourians  at  the  session  next  week. 

Roof  Raising  Marks  Passing  of  Old- 
Time  Electric  Building. — Members  of 
the  Commonwealth  Edison  Company 
section  of  the  N.  E.  L.  A.  and  other 
employees  of  the  company  on  Dec.  29 
conducted  a  "roof  raising  at  old  120 
West  Adams  Street,"  the  building 
which  had  for  so  many  years  been  the 
central-station  headquarters  in  Chi- 
cago. With  the  coming  of  1916  the 
old  building  has  ceased  to  be  used  for 
electrical  purposes,  and  the  fete  was 
arranged  to  celebrate  its  abandonment 
and  the  complete  occupation  of  the 
company's  new  home  in  the  Edison 
Building. 

Lecture  on  Storage  Batteries  at 
Franklin  Union,  Boston. — John  W. 
Cooke,  engineer  for  the  Electric  Stor- 
age Battery  Company,  gave  an  illus- 
trated lecture  on  storage  batteries  be- 
fore the  classes  in  telephony  and  indus- 
trial electricity  at  the  Franklin  Union 
Dec.  15.  A  miniature  storage  cell  capa- 
ble of  being  placed  in   a  lantern  was 


projected  on   tie  in   01  del    to  il- 

lu  i  rate  the  effi  d    of  too  rapid  charg- 
ing and  discharging.     By  means  of  lan- 

tiin  tildes  Mi.  I  ooke  also  showed  the 

various  methods  of  Installing  batteries, 

as    well   as    then-    wide    industrial    appli- 

eat  IOI1. 

Inventors'  League  Elects  Officers. — 
At  the  annual  meeting  of  the  Inventors' 
League  of  the  United  States,  held  in 
New  York,  Dec  27,  the  election  of  offi- 
cers for  1916  resulted  as  follows:  Pres- 
ident, George  Whigelt;  first  vice-presi- 
dent, Thomas  R.  Beggs;  second  vice- 
president,  F.  K.  Maximilian;  treasurer, 
E.  A.  Munns;  corresponding  secretary, 
R.  J.  Lackner;  financial  secretary,  H.  D. 
Haggerty;    custodian,    M.    Shampanier. 

New   England   Section,   I.   E.  S.— At 

the  first  1916  meeting  of  the  New  Eng- 
land Section  of  the  Illuminating  Engi- 
neering Society,  which  was  held  at  the 
Engineers'  Club,  Boston,  Mass.,  on  Jan. 
13,  Dr.  Louis  Bell  led  the  discussion  on 
the  general  topic  for  the  evening — 
"Flood-Lighting."  Two  meetings  of  the 
section  will  be  held  on  Feb.  16.  At  the 
afternoon  session,  to  be  held  at  the  Gen- 
eral Electric  Company's  building  in 
West  Lynn,  Mass.,  the  topic  will  be 
"Street-Lighting  Problems  as  Solved  by 
Miniature  Streets,"  and  the  evening  ses- 
sion, to  be  held  at  Lynn,  will  be  ad- 
dressed by  W.  D'A.  Ryan  on  "Illumi- 
nation at  the  Exposition."  At  this 
session  the  section  will  meet  jointly 
with  the  Lynn  Section  of  the  American 
Institute  of  Electrical  Engineers.  A 
gas  meeting  will  be  held  at  the  Engi- 
neers' Club,  Boston,  on  March  16,  and 
on  April  13  Dr.  C.  P.  Steinmetz,  presi- 
dent of  the  society,  will  address  the 
section   in   Boston. 

Ohio  Electric  Light  Association  Com- 
mittee Meetings.  —  As  announced  in 
these  columns  on  Dec.  25,  the  standing 
committees  of  the  Ohio  Electric  Light 
Association  will  hold  meetings  at 
Akron  in  January  on  succeeding  days 
as  follows:  Transmission  and  distribu- 
tion committee,  Jan.  18;  new-business 
co-operations  committee,  Jan.  19,  and 
meter  committee,  Jan.  20.  The  pro- 
gram for  the  new-business  co-opera- 
tions committee  was  announced  in  the 
Electrical  World  of  Jan.  8.  The  pro- 
gram of  the  transmission  and  distribu- 
tion committee  has  been  arranged  as 
follows:  Address  of  welcome  by  H.  B. 
Bixler,  superintendent  lighting  division 
of  the  Northern  Ohio  Traction  &  Light 
Company,  Akron,  Ohio;  "Erection  of 
Transmission  Lines,"  by  Mr.  Howard, 
Wheeling  (W.  Va.)  Electric  Company; 
"The  Porcelain  Industry,"  by  M.  A.  0. 
Austin',  chief  engineer  Ohio  Insulator 
Company,  Barberton,  Ohio.  In  the  af- 
ternoon the  members  will  make  an  in- 
spection trip  through  the  Ohio  Insula- 
tor Works,  and  the  evening  will  be  giv- 
en over  to  a  talk  and  demonstration  of 
resuscitation  by  E.  S.  Lyon,  coroner  of 
Summit  County,  Ohio.  The  principal 
subject  for  consideration  at  the  meet- 
ing of  the  meter  committee  will  be 
"Maximum-Demand  Determinations  and 
Modern  Apparatus  for  Recording  the 
Same."  Representatives  of  prominent 
manufacturers  of  these  apparatus  will 
be  on  hand  to  give  demonstrations. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes,  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Steam -Boiler  Business  Booming 

Beginning  with  the  fall  months,  the  demand  for  steam 
boilers  began  to  break  all  former  records.  Throughout  the 
first  half  of  1914  industrial  conditions  were  slack  and  the 
boiler  trade  was  correspondingly  depressed,  while  in  the 
last  half  of  1914  the  bottom  dropped  out  of  the  market. 
Early  in  1915,  however,  the  volume  of  orders  began  slowly 
to  increase,  only  to  fall  off  again  during  the  summer 
months.  With  the  easy  money  market,  the  return  of  better 
business  conditions  and  the  threatening  aspect  of  the  raw 
material  market  in  the  fall,  orders  for  boilers  began  to 
pour  in  until  at  the  present  time  manufacturers  find  them- 
selves booked  far  ahead  of  their  normal  capacity.  Al- 
most all  the  orders  are  for  boilers  in  electric  power  plants. 

The  reasons  for  this  large  influx  of  orders  are  evident. 
For  almost  two  years  construction  work  was  at  a  stand- 
still. During  this  time  there  was,  of  course,  little  or  no 
industrial  growth  that  would  demand  additional  boiler 
equipment,  but  there  was  a  growth  in  the  central  stations' 
output  which  cut  down  to  a  large  extent  their  reserve 
boiler  capacity.  With  the  return  of  industrial  prosperity 
there  was  an  immediate  demand  from  the  industrial  plants, 
because  of  increased  output,  for  increased  motive  power. 
This  same  condition  was  felt  by  the  central  stations.  More 
steam  generating  equipment  became  immediately  necessary. 
Another  reason  is  to  be  found  in  the  fact  that  a  number 
of  plants,  both  industrial  and  utility,  that  had  expected  to 
make  additions  necessitating  boilers  found  it  economically 
unsafe  to  do  so  until  the  money  market  should  return  to  a 
safer  plane.  This  meant  that  a  number  of  orders  that 
would  have  been  placed  earlier  were  held  back  until  the  fall. 
Moreover,  it  was  generally  known  that  owing  to  the  ad- 
vancing prices  of  raw  materials  a  corresponding  advance 
would  take  place  in  boilers,  so  that  many  plants  that  were 
expecting  to  purchase  boilers  later  began  to  place  orders 
earlier.  Also  some  orders  are  coming  in  from  central  sta- 
tions in  anticipation  of  a  new  load  already  contracted  for. 

Deliveries  are  far  behind  what  they  would  be  under 
normal  conditions.  There  are  four  reasons  for  this — first, 
the  congestion  of  the  factories  owing  to  the  enormous 
volume  of  buying;  second,  the  difficulty  in  getting  tubing 
and  castings,  or  iron  and  steel  of  any  description,  in  any- 
thing like  a  reasonable  amount  of  time;  third,  the  scarcity 
of  skilled  labor,  and,  fourth,  the  difficulty  in  obtaining  ade- 
quate freight  service.  While  some  manufacturers  had  both 
the  foresight  and  the  capital  to  stock  up  in  raw  materials 
when  prices  were  low,  others  had  not,  and  the  latter  are 
finding  it  especially  difficult  to  supply  their  customers  even 
on  greatly  delayed  deliveries. 

Second-hand  dealers  are  also  receiving  many  orders. 
With  them,  however,  the  conditions  are  somewhat  different. 
Their  orders  are  coming  almost  entirely  from  industrial 
plants  which  because  of  a  suddenly  increased  output  need 
further  equipment  and  need  it  immediately.  For  that  rea- 
son they  are  willing  to  take  what  they  can  get,  provided 
that  they  can  have  immediate  delivery.  Cost  is  no  consid- 
eration. Delivery  is  everything.  Nothing  holds  up  the 
second-hand  dealers'  deliveries  but  freight  congestion,  and 
they  therefore  can  make  deliveries  just  as  soon  as  the 
railroad  can  get  its  cars  to  the  customer's  depot. 

Credits  and  collections  have  undergone  a  great  better- 
ment in  the  last  few  months.  Customers  no  longer  find 
it  necessary  to  demand  long  credits,  and  accounts  are  paid 
much  more  promptly. 

As  has  been  stated,  prices  have  made  a  material  ad- 
vance and  will  continue  to  advance  with  the  price  of  raw 
materials. 


M.  Kirchberger  &  Company,  manufacturers  of  lava  prod- 
ucts, have  moved  their  office  and  factory  to  116  East 
Twenty-seventh  Street,  New  York. 

Trumbull  Company  Increases  Wages  of  Employees. — On 
Dec.  15  the  Trumbull  Electric  Manufacturing  Company, 
Plainville,  Conn.,  granted  to  the  employees  of  all  its  depart- 
ments an  increase  in  wages  of  10  per  cent. 

F.  J.  Klenck,  with  office  at  225  Sharon  Building,  San  Fran- 
cisco, Cal.,  is  acting  as  manufacturers'  representative,  cov- 
ering the  entire  Pacific  Coast  territory  and  calling  on  the 
manufacturers  of  lighting  fixtures  and  jobbers  of  electrical 
supplies. 

Electrical  Specialty  Company  Changes  Name  and  Loca- 
tion.— The  0.  K.  Electric  Company,  which  formerly  had  its 
quarters  at  3233  West  Lake  Street,  Chicago,  111.,  has  moved 
its  factory  and  office  to  Benton  Harbor,  Mich.,  and  has 
changed  its  name  to  the  Electric  Specialties  Manufacturing 
Company.  Walter  W.  Hoefen  is  president  of  the  new 
concern. 

Bates  Expanded  Steel  Truss  Company  Sells  400  Poles. — 

The  Wetmore  Electric  Company  of  Lowville,  N.  Y.,  has  pur- 
chased 400  expanded  steel  poles  from  the  Bates  Expanded 
Steel  Truss  Company  of  Chicago.  On  these  poles  a  44,000- 
volt,  15-mile  transmission  line  will  be  built  through  the 
Adirondack  Mountains.  The  poles  are  35  ft.  in  length  and 
will  be  spaced  on  250-ft.  centers. 

A.  H.  Keleher,  who  is  a  traveling  representative  of  the 
following  concerns  in  all  the  South  American  countries,  has 
established  headquarters  at  114  Liberty  Street,  New  York: 
Pass  &  Seymour,  Inc.,  Solvay,  N.  Y.;  the  Benjamin  Electric 
&  Manufacturing  Company,  Chicago;  the  Hart  Manufactur- 
ing Company,  Hartford,  Conn.;  the  Hotpoint  Electric  Heat- 
ing Company,  Ontario,  Cal.,  and  the  Faries  Manufacturing 
Company,  Decatur,  111. 

New  Manufacturers'  Agency  Opened  in  Kansas  City,  Mo. 
— A  new  firm,  known  as  the  O.  &  M.  Supply  Company,  at 
Nineteenth  and  Campbell  Streets,  Kansas  City,  Mo.,  is  now 
doing  an  agency  business  in  electrical  supplies,  hardware  and 
automobile  specialties.  L.  J.  Osborne  and  H.  E.  Merrithew, 
members  of  the  new  firm,  were  formerly  in  the  sales  depart- 
ments of  different  companies  in  the  electrical  business  at 
Kansas  City  and  St.  Louis,  Mo.,  respectively. 

The  Chicago  Switchboard  Manufacturing  Company,  with 
factory  and  offices  at  426  South  Clinton  Street,  was  re- 
cently organized  for  the  purpose  of  manufacturing  a  line 
of  power  and  lighting  apparatus,  switchboards,  panelboards, 
steel  cabinets  and  electrical  specialties.  G.  N.  Jennings, 
for  seven  years  secretary  of  the  Cuthpert  Electric  &  Manu- 
facturing Company,  is  president  of  the  new  company,  E.  L. 
Brenk  is  secretary,  and  George  Meyer,  Jr.,  is  treasurer. 

Electric-Range  Manufacturer  Discontinues  Chicago  Office. 
— The  Globe  Stove  &  Range  Company  of  Kokomo,  Ind.,  a 
manufacturer  of  electric  cooking  apparatus,  has  discon- 
tinued its  Chicago  office,  which  has  been  maintained  at  731 
Edison  Building.  The  entire  organization,  comprising  both 
the  manufacturing  and  sales  branches  of  the  electrical  de- 
partment, is  now  united,  with  its  headquarters  at  the 
home  office  in  Kokomo.  P.  L.  Miles  is  sales  manager  and 
J.  H.  Risser  is  manager  of  the  central-station  department. 

Extension  to  Plant  of  Electro  Dynamic  Company. — The 
Electro  Dynamic  Company,  maker  of  interpole  motors,  is 
to  increase  the  size  of  its  present  plant  at  Bayonne,  N.  J., 
in  the  near  future  by  an  addition  which  will  be  approxi- 
mately 100  ft.  square.  The  contract  has  already  been 
placed  with  the  John  W.  Ferguson  Company  of  New  York 
and  Paterson,  N.  J.  The  addition  will  consist  of  one  high 
story  with  mezzanine  galleries,  and  will  be  built  on  mill- 
construction  lines  with  brick  walls  and  a  felt  and  slag  roof. 
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Cleveland   Batter]   \    Electric  Company.    Thli  company 
has  opened  ■  factory  el  1974  ESael  sixty  sixth  Street!  Clove 
land,  Ohio,  where   H    la   manufacturing  dry  cell    batti 
under  tin-  trade  name  of  "Hiwatt."    The  batteriea  are  of 

tin-   llat    type,   Willi    tWO  OT   miuiv  cells  combined   in   a   unit    of 

construction  with  only  two  binding  posts.    They  ere  water 
proof  end  are  laid  i<»  weigh  less  than  the  usual  battery. 
ii    I?.  Palmer  la  the  inventor  of  the  battery,  while  R.   F. 
Smith  la  the  general  manager  and  c.  k    Ward    alea  man 
ager. 

The  Rlchardeon-PhenU  Company,  Milwaukee,  Wis.,  manu- 
facturer  of  lubricating  apparatus,  has  recently  opened  a 
branch  office  at  Ml  Fulton  Street,  Boston,  Mass.,  which  will 
be  in  charge  of  C.  E.  Blake,  who  has  had  many  years' 
experience  with  the  company  in  the  design  and  installation 
of  power-plant  lubricating  systems.  The  company  has  also 
moved  its  New  York  office  to  30  East  Forty-second  Street. 
E.  M.  May  is  manager  of  this  office  and  J.  J.  May  is  asso- 
ciated with  him  and  will  have  charge  of  the  company's 
"No  Kut"  valve  department. 

Gibraltar  Agent  Seeking  Connection  with  American 
Electrical  Firms.— A.  E.  Serfaty,  P.  O.  box  106,  Gibraltar, 
is  desirous  of  becoming  an  agent  for  American  manufac- 
turers of  electric  motors,  whose  products  he  wishes  to 
substitute  for  those  formerly  brought  from  Germany.  Mr. 
Serfaty  states  that  single-phase,  seventy-six-cycle,  110- 
volt  alternating-current  motors  with  slip-rings  and  440- 
volt  direct-current  motors  are  the  machines  generally  used 
in  his  section.  He  would  also  like  to  get  in  touch  with 
manufacturers  of  Edison  screw  lamp-holders  of  the  "Con- 
tinental" type,  with  "Continental"  screws,  lectrical  appli- 
ances, novelties,  etc. 

Big  Demand  for  Wire. — Discussing  the  wire  business  in 
this  country,  a  well-informed  Pittsburgh  banker  said: 
"There  has  never  been  a  demand  for  American  wire  to  equal 
what  our  manufacturers  are  experiencing  at  present.  To  a 
great  extent  this  is  due  to  the  war,  considerable  wire  being 
utilized  by  the  belligerent  nations.  In  addition  to  that,  the 
foreign  countries  which  formerly  were  competitors  of  ours 
are  now  out  of  the  market,  either  because  they  are  pro- 
ducing none  at  all  or  else  because  their  production  is  cur- 
tailed. About  50  per  cent  of  the  wire  made  in  this  country 
to-day  is  sent  abroad,  and  this  percentage  could  be  con- 
siderably increased  if  it  were  not  that  our  manufacturers 
have  to  take  care  of  their  domestic  trade." 

Ships  Export  Apparatus  by  Express. — A  special  trans- 
former built  by  the  Kuhlman  Electric  Company  of  Bay 
City,  Mich.,  for  a  firm  in  Chile  has  been  shipped  from  the 
factory  to  New  York  City  by  express.  The  unit  was 
finished  and  was  ready  for  shipment  so  that  under  ordi- 
nary circumstances  time  would  have  been  available  to 
permit  its  rail  journey  by  freight.  The  possibility  of  de- 
lay resulting  from  the  freight  congestion  at  the  Atlantic 
seaboard  influenced  the  transformer  manufacturer  not  to 
risk  freight  shipment  for  fear  of  missing  the  steamer  sail- 
ing Jan.  8.  The  transformer  itself  is  unusual.  It  is  rated 
at  300  kva.  and  will  operate  at  a  frequency  of  fifty  cycles. 
Its  primary  winding  is  designed  for  a  potential  of  5000 
volts,  and  the  secondary  is  a  special  winding.  The  unit 
complete  weighs  6000  lb. 

1200-kw.  Electric  Furnace  to  Be  Operated  on  Central- 
Station  Energy. — The  Eastern  Pennsylvania  Power  Com- 
pany, Dover,  N.  J.,  a  W.  S.  Barstow  &  Company  property, 
closed  a  contract  on  Dec.  31  with  the  International  High 
Speed  Steel  Company  to  supply  energy  for  a  1200-kw. 
Heroult  electric  furnace  which  the  latter-named  company 
is  to  operate  at  Rockaway,  N.  J.  The  furnace  will  have 
a  capacity  of  50  tons  of  steel  per  day  from  an  open-hearth 
furnace.  The  steel  plant  is  10  miles  from  the  power  station 
at  Boonton,  N.  J.,  from  which  three-phase  energy  is  sup- 
plied at  33,000  volts.  A  special  type  of  transformer  will 
be  employed  to  deliver  the  energy  to  the  furnace.  The  con- 
tract is  considered  one  of  the  best  for  central-station  serv- 
ice made  in  the  above-mentioned  section  in  a  long  time, 
and  it  is  thought  that  it  is  a  forerunner  of  others  of  like 
size. 

Condition  of  Iron  and  Steel  Market  Boosts  Arc-Welding 
Machinery. — There  is  at  present  a  very  brisk  demand  for 
electric  arc-welding  machinery.  While  there  has  always 
been  a  good  call  for  this  type  of  apparatus,  the  present 


conditiona  In  the  Iron  and  steel   market   have  greatly  In- 
creased the  volume  «»f  building.     Small  castings  that   become 
broken  <>r  from  which  lugs  have  been  knocked  off  arc-  now 
being  welded  together  with  the  ne.     Formerly  this  casi 
Ing  would  have  been  thrown  int..  the    crap  pile  and  an 

other   one   ordered    with    Hie    expectation    of  getting    tfcu     '  ■    1 
one    from    BtOCk    in    a    couple    of   days,    hut    now    it   is   a 
of    waiting    a    couple    of    months    or    more    to    get    delivery. 
There  are  a   number  of  similar  small  jobs   for  which,  under 
ordinary     circumstances,     the     arc-welding     process     would 

prove  too  expensive  but  for  which,  now  that  time  of  de- 
livery outweighs  the  element  of  cost,  arc-welding  is  found 
to  be  economically  very  suitable. 

$3,000,000  Weekly  in  Orders  for  General  Electric  Com- 
pany.— Orders  received  during  the  past  few  weeks  by  the 
General  Electric  Company,  Schenectady,  N.  Y.,  have  been 
averaging  in  value,  it  is  reported,  about  $3,000,000  a  week, 
or  at  the  rate  of  over  $150,000,000  a  year.  These  figures 
do  not  embrace  the  company's  "special  export  business." 
As  already  stated  in  the  Electrical  Wo^ld  of  Jan.  8,  the 
company's  business  for  1915  has  been  reported  to  be  close 
to  $100,000,000,  making  it  the  third  best  year  in  the  his- 
tory of  the  company.  The  largest  amount  of  business  done 
in  any  year  by  the  General  Electric  Company  was  in  1913, 
when  the  total  was  $111,819,142.  If  the  orders  keep  up 
at  the  present  rate  throughout  1916,  the  year  will  easily 
be  a  record-breaking  one.  In  recent  months  the  company 
has  noted  a  demand  not  only  for  electrical  equipment  for 
manufacturers  engaged  in  turning  out  war  materials  and 
other  requirements  for  European  armies  but  also  for  pub- 
lic-service companies  and  industrial  concerns  generally. 
The  turbine  business  is  said  to  be  especially  active  at  the 
present  time. 

Business  of  $62,000,000  for  Western  Electric  Company 
in  1915. — According  to  a  statement  recently  made  by 
Gerard  Swope,  vice-president  of  the  Western  Electric  Com- 
pany, 463  West  Street,  New  York,  the  total  business  of  the 
company  for  1915  approximated  $62,000,000  in  amount,  as 
compared  with  $66,000,000  for  1914.  The  following  is  from 
a  recent  message  by  Mr.  Swope  to  the  employees  of  the 
company:  "The  year  1915  started  out  under  poor  business 
conditions,  this  country  not  having  then  commenced  to  feel 
the  impetus  which  came  from  war  business.  Our  business 
activity,  both  in  our  factory  and  in  the  distribution  of  all 
our  merchandise,  was  accordingly  much  curtailed.  During 
the  year,  however,  conditions  gradually  improved,  owing  to 
the  larger  portion  of  the  world's  requirements  in  foods,  raw 
material  and  manufactured  products  which  is  being  supplied 
by  the  United  States.  This  could  not  help  but  have  its  in- 
direct effect  upon  other  industries,  and  it  has  so  stimulated 
the  telephone  industry  and  business  in  general  that  during 
the  latter  part  of  the  year  the  activities  of  our  factory  and 
our  business  were  much  increased.  We  will,  therefore,  end 
the  year  with  sales  larger  than  we  had  anticipated.  They 
will  approximate  $62,000,000,  which  is  still,  however,  less 
than  the  business  we  did  in  1914,  when  we  did  $66,000,000. 
We  look  forward  to  1916  as  a  year  of  great  activity  in 
the  factory  and  in  all  the  departments  of  the  company." 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  4 s 

Selling  Prices 
Bid     Asked 
Copper  £       s      d 

London,  standard  spot 87     12     6 

Prime  Lake    23.00  to  23.50t 

Electrolytic     23.00  to  23.50t 

Casting    22.00  to  22.50t 

Copper  wire  base   24.00  to  24.50f 

Lead 5.75 

Nickel    45.00  to  50.00 

Sheet  zinc,  f.o.b.  smelter 23.00t 

Spelter,   spot    17.30  to  17.50 

Tin,   Straits 45.00t 

Aluminum,   98   to  99  per  cent....    53.00  to  55.00 


, Jan.  11 , 

Selling  Prices 
Bid     Asked 
£       s      d 
84     15     0 
23.00  to  23. 50t 
23.00  to  23.50t 
22.00  to  22.50t 
24.75  to  25. 25f 

5  85 
45.00  to  50.00 
23.00t 

to  17.42% 

41.37% 
53.00  to  55.00 


OLD  METALS 


Heavy  copper  and   wire 17.50  to  18. 00f  17.50      to  18.50t 

Brass,  heavy   12.00  to  12. 25f  13.00      to  13.25t 

Brass,  light    9.50  to    9.87%f  10.50      to  ll.OOt 

Lead,    heavy    4.75  to    4.87%t  5.12 y2  to    5.25t 

Zinc,  scrap    12.50  to  13.00f  14.50      to  15.00f 

COPPER  EXPORTS 

Total  tons  to  Jan.  11 4884 


fNominal. 


January  15,  1916 
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Corporate  and  Financial 

Arkansas  Valley  Railway,  Light  &  Power  Company, 
Pueblo,  Col. — A  new  issue  of  $450,000  of  three-and-one- 
half-year  6  per  cent  gold  notes  is  being  offered  at  98.5  and 
interest.  The  proceeds  from  the  sale  of  the  notes  will  be 
used  for  important  additions  to  the  generating  equipment 
and  for  extensions  of  the  transmission  lines,  including  the 
installation  of  a  7500-kw.  steam-turbine  generating  unit 
at  the  Canon  City  (Col.)  plant.  The  earnings  of  the  com- 
pany for  the  twelve  months  ended  Nov.  30,  1915,  were  as 
follows: 

Gross  earnings $1,166,673 

Expenses,  maintenance  and  taxes 669,281 

Net   earnings    $497,392 

Bond  interest   330,878 

Balance $166,514 

British  Government  Announces  Prices  It  Will  Pay  for 
British-Owned  American  Securities. — The  British  govern- 
ment made  known  on  Jan.  7  the  first  list  of  prices  it  is 
prepared  to  pay  for  American  securities  owned  in  Great 
Britain  under  the  plan  for  the  mobilization  of  American 
securities.  The  list  will  be  corrected  daily  to  correspond 
with  the  market  and  underlying  conditions.  The  bonds 
purchased  under  this  plan  are  paid  for  in  London  in 
pounds  and  are  to  be  sold  in  the  United  States  for  dol- 
lars, which  will  mean  a  large  margin  of  profit  on  the  ex- 
change transaction,  since  money  is  worth  considerably 
more  in  New  York  than  in  London.  While  there  is  a  large 
difference  between  the  prices  offered  by  the  British  gov- 
ernment and  the  New  York  prices,  it  is  explained  by  the 
difference  in  exchange. 

Consumers'  Power  Company,  Jackson,  Mich. — A  block 
of  $1,000,000  of  first  lien  and  refunding  5  per  cent  gold 
bonds  is  being  offered  at  97  and  interest  to  yield  about 
5.25  per  cent.  The  earnings  for  the  year  ended  Nov.  30, 
1915,  were  as  follows: 

Gross  earnings $3,819,528 

Operating  expenses,  maintenance,  taxes  and  renewals...    1,573,082 

Net   earnings    $2,246,446 

Bond  interest   841,225 

Balance    $1,405,221 

Fort  Worth  (Tex.)  Power  &  Light  Company. — A  compara- 
tive statement  of  earnings  for  the  twelve  months  ended  Oct. 
81,  1914  and  1915,  follows: 

1915  1914 

Gross   earnings    $862,874  $876,696 

Operating  expenses  and   taxes 361,702  405,813 

Net   earnings    $501,172  $470,883 

Interest   charges    114,111  102,587 

Net   income  after   ch»rges $387,061  $368,296 

Dividends  on  preferred  stock 66,732  66,732 

Balance     $320,329  $301,564 

The  decrease  in  gross  earnings  was  due  to  the  smaller  sales 
of  power  during  this  period  to  the  Texas  Power  &  Light 
Company,  owing  to  the  completion  by  the  latter  company  of 
its  Waco  plant.  A  larger  decrease  in  expenses,  however, 
served  to  increase  the  net  earnings  over  the  previous  twelve- 
month period  by  about  $30,000. 

Iowa  Electric  Company,  Cedar  Rapids,  Iowa. — A  block 
of  500  shares  of  7  per  cent  preferred  stock  is  being  offered 
at  97.5  and  accrued  dividend. 

Kansas  City  (Mo.)  Light  &  Power  Company. — The  Kan- 
sas City  Electric  Light  Company  is  making  plans  to  com- 
ply with  the  orders  of  the  Public  Utilities  Commission,  fol- 
lowing the  adoption  of  plans  under  Judge  Hook's  sugges- 
tions for  the  separation  of  the  railway  and  light  interests. 
The  Kansas  City  Light  &  Power  Company  has  been  incor- 
porated, with  paid-up  capital  stock  of  $2,000.  It  is  said 
that  the  commission  will  be  asked  to  indorse  the  issuance 
of  at  least  $5,700,000  of  securities  for  the  company,  that 
being  the  valuation  placed  on  the  light  and  heat  company 
properties  by  the  commission's  experts. 

Merchants'  Heat  &  Light  Company,  Indianapolis,  Ind. — 
The  Public  Service  Commission  of  Indiana  has  authorized 
the  company  to  issue  $70,000  of  its  common  stock  at  not 
less  than  95  and  $280,000  of  its  bonds  at  not  less  than 
89.5.  The  order  shows  that  the  company  has  expended 
the   sum   of   $351,136.67   for   permanent  additions   and   im- 


provements at  its  plants  and  on  its  transmission  lines,  and 
that  these  improvements  have  not  been  capitalized  by  the 
company.  The  assets  of  the  company  were  shown  to  be 
$6,873,052.  The  outstanding  capital  for  the  year  ended 
Nov.  30,  1915,  was  $5,536,000.  The  money  expended  for 
improvements  went  in  part  for  adding  to  the  company's 
equipment  to  handle  the  street-lighting  contract  for  the 
city  and  in  part  for  the  improvement  of  its  stations 
throughout  the  city. 

Newport  News  &  Hampton  (Va.)  Railway,  Gas  &  Elec- 
tric Company. — An  issue  of  $2,000,000  of  first  and  re- 
funding mortgage  5  per  cent  gold  bonds  due  Jan.  1,  1944, 
is  being  offered  at  91  and  interest  to  yield  5.65  per  cent. 

Northern  New  York  Utilities,  Inc.,  Watertown,  N.  Y. — 

The  Public  Service  Commission  for  the  Second  District 
of  New  York  has  authorized  the  company  to  issue  a  total 
of  $541,950  in  securities,  with  which  it  will  pay  certain 
debts,  provide  for  new  extensions,  absorb  the  Cape  Vin- 
cent municipal  plant,  the  Chaumont  Electric  Light  Com- 
pany and  the  Thousand  Islands  Electric  Light  &  Power 
Company,  and  exercise  eight  new  town  franchises  in  Jeffer- 
son County.  The  proceeds  will  be  disposed  of  as  follows: 
From  the  proceeds  of  $218,000  of  the  company's  5  per  cent 
fifty-year  first  mortgage  bonds,  to  be  sold  at  87.5,  and 
$22,700  common  and  $60,000  7  per  cent  cumulative  pre- 
ferred stock,  both  to  be  sold  at  par,  there  will  be  paid  a 
demand  note  held  by  John  B.  Taylor  for  $267,500,  and  the 
treasury  will  be  reimbursed  for  option  and  interest  money 
already  paid.  The  Taylor  note  was  used  to  purchase  a 
water-power  property  on  the  Beaver  River  between  Effley 
Falls  and  Baird-Violet  Falls  for  $78,500  and  property  on 
the  Oswegatchie  River  for  $18,900.  From  the  proceeds  of 
$92,000  of  bonds  at  87.5  and  $23,000  common  stock  and 
$165,000  preferred  at  par,  making  a  total  of  $268,500,  the 
Northern  New  York  Utilities  will  pay  the  village  of  Chau- 
mont $5,500  for  its  electric-light  plant  clear  of  all  debts, 
will  acquire  the  sixty-one  shares  of  the  Chaumont  Electric 
Light  Company's  stock  for  $6,000  and  cancel  them  upon 
merger,  and  will  pay  $26,250  for  the  250  shares  of  the 
Thousand  Islands  Electric  Light  &  Power  Company,  Ltd., 
also  canceling  these  shares  upon  merger.  It  will  also  pay 
$80,182  of  bills  and  accounts  payable,  spend  $77,603  for 
new  construction  and  reimburse  its  treasury  for  fixed 
assets  hitherto  acquired  by  it  or  through  its  subsidiary, 
the  Watertown  Light  &  Power  Company,  to  the  amount 
of  $73,077. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  CaL — 

The  California  Railroad  Commission  has  given  authority  to 
the  company  to  issue  $2,500,000  of  first  preferred  stock 
and  $2,000,000  of  general  and  refunding  gold  bonds.  The 
company  is  also  authorized  to  use  $2,473,046.58  cash  on 
hand  from  the  sale  of  preferred  stock,  together  with  $130,- 
005  due  on  unpaid  subscriptions  for  this  stock,  to  reimburse 
its  treasury  for  expenses  from  May  1,  1914,  to  Aug.  31, 
1915.  The  first  preferred  stock  must  net  the  company  $90  a 
share  and  the  bonds  85  per  cent  of  face  value  plus  accrued 
interest.  The  funds  received  from  the  sale  of  the  first 
preferred  stock  and  the  bonds  will  be  used  to  reimburse 
the  company's  treasury  for  plant  expenditure  to  Aug.  31, 
1915,  in  the  sum  of  $491,744.43  and  to  pay  for  extensions, 
additions  and  betterments  amounting  to  $3,150,000.  This 
amount  is  necessary,  the  company  believes,  owing  to  the 
development  of  its  business  and  the  foreseen  addition  of 
new  consumers  in  1916. 

St.  Lawrence  River  Power  Company,  Massena,  N.  Y. — 

The  Public  Service  Commission  for  the  Second  District 
of  New  York  has  authorized  the  company  to  sell  to  the 
St.  Lawrence  Securities  Company  a  total  of  $1,941,655  of 
securities,  the  proceeds  of  which  will  be  used  by  the  Se- 
curities company  toward  the  payment  of  its  two-million- 
dollar  advance  to  the  power  company  for  construction  pur- 
poses. The  power  company  is  also  authorized  to  purchase 
for  $10,000  in  cash  all  of  the  outstanding  stock  at  per  of 
the  St.  Lawrence  Transmission  Company,  to  purchase  all 
the  outstanding  shares  of  the  Hannawa  Falls  Water 
Power  Company,  paying  $300,000  in  cash  for  them  at  par, 
and  to  purchase  all  the  outstanding  stock  of  the  North- 
ern Power  Company,  consisting  of  2960  shares  to  be  pur- 
chased for  cash  at  par  for  $296,000,  and  200  shares  to  be 
purchased  for  $18,000  in  cash. 


L80 


E  L  BCT  RICAL     Wo  R  L  I) 


Vol.  67,  No.  : 


New  Utility  and  Industrial  Companies 

lit.  \d.ui  (  « 1 1 1 1 1 1 >  Light,  Power  »v  Ice  Company  of  Kirks- 
viiic.  Mo.,  has  been  Incorporated  with  a  capital  stock  of 
1,000  by  Harry  M.  Still,  John  C.  Mills  and  Charlei  V. 
Miller. 

The  Dresden  Electric  Light  Company  <>f  Dre  den,  Ohio, 
ha  been  incorporated  with  a  capital  stock  of  110,000  by 
Maxwell  Prazier,  \.  Prazier,  William  s.  Lemert,  C.  M. 
Haas  and  w.  A.  Walcott 

The  Pratt  Electric  Company  of  Indianapolis,  Ind.,  has 
been  incorporated  by  Henry  P.  Pratt,  A.  T.  Pratt  and 
Edward  \v.  Hohlt  The  company  is  capitalized  at  $10,000 
and   purposes   to   deal   in   electrical   lixtures,  etc. 

The  Corwin  Telephone  Manufacturing  Company  of  Lafay- 
ette, I  ml.,  has  been  incorporated  with  a  capital  stock  of 
$100,000  to  manufacture  telephone  and  electrical  devices. 
The  incorporators  are  Elmer  R.  Corwin,  Merton  J.  Corwin 
and  Junior  A.  Gordon. 

The  Hurdick-St afford  Electric  Corporation  of  Lancaster, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
by  Elmer  J.  Stafford  of  Buffalo,  N.  Y.,  and  George  W.  Bur- 
dick  of  Lancaster,  N.  Y.  The  company  intends  to  do  a 
general  electrical  contracting  and  electrical  engineering 
business. 

The  Guaranteed  Magneto  Parts  Corporation  of  Brooklyn, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
to  manufacture  and  deal  in  generators,  lighting  outfits, 
vehicles,  etc.  The  incorporators  are  L.  H.  Washburn,  C.  H. 
Spolander  and  H.  B.  Tibbetts,  1822  Albemarle  Road,  Brook- 
lyn, N.  Y. 

The  Cathay  Development  Corporation  of  Portland,  Me., 
has  filed  articles  of  incorporation  under  the  laws  of  the 
State  of  Maine  with  a  capital  stock  of  $1,000,000  to  oper- 
ate electrical  industrial  enterprises  of  all  kinds,  general 
lighting,  heating,  power,  railway,  telephone  and  telegraph 
business. 

The  Abner  Manufacturing  Company  of  Wapakoneta,  Ohio, 
has  been  incorporated  by  J.  H.  Goeke,  R.  B.  Anderson, 
Charles  F.  Herbst,  A.  J.  Brown  and  C.  A.  Syueve.  The 
company  is  capitalized  at  $25,000  and  purposes  to  manufac- 
ture and  deal  in  gas  generators,  lighting  fixtures  and  other 
appliances. 

The  Byron  Electric  Light  &  Power  Company  of  Byron, 
111.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
to  furnish  electricity  for  lamps  and  motors  and  deal  in 
electrical  appliances.  The  incorporators  are  Thomas  M. 
Henck,  William  H.  Dillon,  George  W.  Sherman,  James  Wood- 
burn  and  others. 

The  Commonwealth  Utilities  Company  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $1,000,000  for  the  purpose  of  doing 
a  general  utility  business.  The  incorporators  are  Herbert 
E.  Latter,  C.  L.  Himlinger  of  Wilmington,  Del.,  and  Clement 
M.  Egner  of  Elkton,  Md. 

The  United  Electrical  Stores,  Inc.,  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $100,000  to  manufacture  electrical,  gas 
and  combination  fixtures.  The  incorporators  are  W.  L. 
Stone  and  Norman  W.  Cole  of  Scranton,  Pa.,  and  J.  W. 
Swail,  Wilkes-Barre,  Pa. 

The  New  Jersey  Power  &  Light  Company  of  Jersey  City, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $2,000,- 
000  by  Albert  B.  Cheadle,  601  West  112th  Street,  New  York, 
N.  Y.;  Clifton  N.  Wilson  of  Ossining,  N.  Y.,  and  John  M. 
Enright  (authorized  agent  of  the  company),  75  Montgomery 
Street,  Jersey  City,  N.  J.  The  company  purposes  to  gen- 
erate and  distribute  electricity  for  lamps,  heaters  and  mo- 
tors. 

The  Southern  Michigan  Light  &  Power  Company  of  Hud- 
son, Mich.,  has  been  chartered  with  a  capital  stock  of  $200,- 
000  for  the  purpose  of  taking  over  the  properties  of  the 
Hudson  Electric  Light  Company  and  the  Morenci  &  Fayette 
Light  &  Power  Company  and  to  extend  the  transmission 
lines  to  a  number  of  towns  in  southern  Michigan  and  north- 
ern Ohio.  The  officers  are:  George  F.  Avis,  president;  Oren 
Howes,  vice-president;  Floyd  D.  Avis,  secretary,  and  C.  J. 
Avis,  treasurer. 


Trade  Publications 

i!ti(i  Calendar.— The  Holtzer-Cabol  Electric  Company 
Boston,  Mass.,  is  lending  oul  a   L916  calendar  which  con 

tains    Information    on    itl    various    products. 

Trolley    Guard.— The    Ohio    Brass    Company,    Man  field 

Ohio,  is  sending  out  an  illustrated  folder  which  contain! 
information  on  its  "National"  trolley  guard. 

Cords. — "Cords  and  Portables,  N.K.  Code,"  is  the  tith 
of  publication  B  8865,  which  has  just  been  issued  by  th( 
General    Electric  Company,  Schenectady,  N.  Y. 

Una-Flow  Engines. — Bulletins  No.  <',<;  |',  and  No.  07  issuec 
by  the  Ames  Iron  Works,  Oswego,  N.  Y.,  contain  informa- 
tion on  and  illustrations  of  Stumpf  "Una-flow"  engines. 

Electric  Washers. — The  Globe  Manufacturing  Company 
Perry,  Iowa,  has  prepared  a  catalog,  illustrated  in  colors 
descriptive  of  its  electrically  operated  washing  machines. 

Electric  Washer. — The  Wayne  Manufacturing  Company 
St.  Louis,  Mo.,  has  issued  an  illustrated  folder  on  it* 
vacuum  type  No.  50  electrically  operated  washing  machine 

Clay  Products. — The  Laclede-Christy  Clay  Products 
Company,  Manchester  and  Sulphur  Avenues,  St.  Louis,  Mo. 
gives  information  on  the  scope  of  the  company's  service  ir 
a  folder  just  circulated. 

Electrically  Operated  Rotary  Planing  Machines. — Catalog 
No.  50  issued  by  the  Newton  Machine  Tool  Works,  Phila- 
delphia, Pa.,  contains  information  on  some  motor-drivei 
rotary  planing  machines. 

Phonograph  Motor. — The  Shelton  Electric  Company,  3( 
East  Forty-second  Street,  New  York,  is  sending  out  a  leaf- 
let which  contains  information  on  its  small  vertical-typ( 
motors  for  operating  phonographs. 

Tungsten  Lamps  in  Photography. — Bulletin  No.  26  pre- 
pared by  the  National  Lamp  Works  of  the  General  Electri< 
Company,  Cleveland,  Ohio,  contains  a  large  amount  of  in- 
formation on  the  uses  of  "Mazda"  lamps  in  photography. 

Batteries  for  Farm-Lighting  Plants. — "Isolite"  batteries 
in  glass  jars  for  farm-lighting  plants,  burglar-alarm  and 
fire-alarm  systems  are  the  subject  of  Bulletin  No.  15,  which 
is  being  distributed  by  the  General  Lead  Battery  Company 
Newark,  N.  J. 

Automatic  Weighing  of  Coal  and  Water. — Bulletin  No 
101,  entitled  "Automatic  Weighing  of  Coal  and  Water  ir 
Power  Plants,"  has  been  issued  by  the  Richardson  Scab 
Company,  Passaic,  N.  J.  It  is  attractively  illustrated  and 
consists  of  sixty-three  pages. 

Small  Portable  Motor-Driven  Sewing  Machine. — "Har- 
nessing Electricity  to  Your  Needle"  is  the  title  of  a  foldei 
prepared  by  the  Willcox  &  Gibbs  Sewing  Machine  Com- 
pany, 658  Broadway,  New  York,  descriptive  of  a  small 
portable  motor-driven  sewing  machine. 

1916  Model  Starting,  Lighting  and  Ignition  Equipment.— 

Circular  1532-B  just  issued  by  the  automobile  equipmenl 
department  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  describes  in  detail  its  19K 
model  starting,  lighting  and  ignition  equipment. 

Battery  for  Isolated  Plants. — Hand  Book  FL  just  issued 
by  the  Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
contains  information  on  "Hyray-Exide"  batteries  for  iso- 
lated plants  and  for  lighting  and  power.  The  company  has 
also  recently  prepared  Hand  Book  HX,  on  "Hyray-Exide' 
battery  and  switchboard  units  for  small  electric  plants. 

Electric  Systems  for  Gasoline  Automobiles. — The  West- 
inghouse Electric  &  Manufacturing  Company,  .East  Pitts- 
burgh, Pa.,  has  issued  Instruction  Book  No.  5140-C  on  its 
automobile  ignition  and  lighting  system,  Instruction  Book 
No.  5142-B  on  its  automobile  lighting  system,  Instruction 
Book  No.  5143-B  on  its  electric  starting  motors  with  me- 
chanical pinion  shift  for  automobiles,  Instruction  Book  No. 
5154  on  its  electric  motors  and  generators  for  automobiles, 
Instruction  Book  No.  5157-A  on  its  starting,  lighting  and 
ignition  system  for  Ford  cars,  Instruction  Book  No.  5159-A 
on  its  automobile  lighting  system  with  automatic  voltage 
regulation,  Instruction  Book  No.  5160-A  on  its  vertical  igni- 
tion system  of  the  reverse-current  type  for  automobiles,  and 
Instruction  Book  No.  5161  on  electric  starting  motors  with 
automatic  electromagnetic  pinion  shift  for  automobiles/ 


lNUaky  15,  1916 


ELECTRICAL     WORLD 


181 


New  England 


AUGUSTA,  MAINE — Negotiations  have 
len  completed  for  the  consolidation  of  the 
antral  Maine  Pwr.  Co.,  Augusta,  and  the 
enobscot  Bay  El.  Co.,  Bucksport,  and  the 
reenville  Lt.  &  Pwr.  Co.,  to  be  operated  by 
e  Central  Maine  company,  subject  to  the 
>proval  of  the  Public  Utilities  Commission. 

FRANKLIN,  N.  H. — Arrangements  are 
iing  made  by  the  Franklin  Lt.  &  Pwr. 
j.  for  the  installation  of  an  additional 
!0-hp.  generating  unit  at  its  station.  The 
mtract  for  the  generator  has  been  award- 
[  to  the  General  Electric  Co.,  the  water- 
heel  is  being  supplied  by  the  S.  Morgan 
nith  Co.,  and  a  Woodward  governor  will 
i   used. 

LUDLOW,  VT. — The  question  of  purchas- 
g  energy  from  the  Colonial  Pwr.  &  Lt.  Co., 
anchester,  to  operate  the  municipal  elec- 
ic  system  is  under  consideration.  As  yet 
sthing  has  been  decided  upon.  In  any 
rent  nothing  will  be  done  before  May.  T. 
.  Horan  is  chief  engineer. 

BROCKTON,  MASS.— Plans  are  being 
repared  by  the  Edison  El.  Illg.  Co.  of 
rockton  for  an  addition  to  its  power  plant 
i  East  Bridgewater,  to  cost  about  $475,- 
)0.  New  equipment,  including  two  600-hp. 
Dilers,  equipped  with  automatic  stokers, 
10,000-kw.  turbo-generator  set,  with 
mdensing  apparatus,  switchboards,  etc., 
ill  be  installed.  The  work  will  be  done 
nder  the  supervision  of  the  Stone  & 
/ebster  Engineering  Corpn.,  Boston. 

STAFFORD  SPRINGS,  CONN. — A  com- 
iny  has  been  organized  here  known  as 
ie  Stafford  Worsted  Co.  for  the  manufac- 
ire  of  worsted  yarns.  The  company  is 
ipitalized  at  $160,000,  and  proposes  to 
■ect  a  new  mill  on  the  Faulkner  site  in 
ie  spring.  The  building  will  be  200  ft. 
/  115  ft.,  two  stories  high,  with  power 
suse  and  office  buildings  separate.  Walter 
2ott  is  general  manager. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts. Notes  on  Work  Under  Way 


Middle  Atlantic 

BROOKLYN,  N.  Y. — Plans  are  being 
repared  by  Francisco  &  Jacobus,  archi- 
jcts,    200    Fifth    Avenue,    New    York,    for 

power  house  for  the  American  Machine 
'oundry  Co.,  346  Carroll  Street,  Brooklyn, 
d  be  situated  at  Fifty-fifth  Street  near 
econd  Avenue,  to  cost  about  $12,000. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
eived  by  C.  B.  J.  Snyder,  superintendent 
f  school  buildings,  Department  of  Educa- 
ion,  Park  Avenue  and  Fifty-ninth  Street, 
■Jew  York,  until  Jan.  17  for  installing  elec- 
ric-light  equipment  in  the  frame  buildings 
if  Erasmus  Hall  High  School  on  Flatbush 
Avenue   near   Church   Avenue. 

DEPOSIT,  N.  Y.— The  Deposit  El.  Co.  is 
onsidering  the  question  of  extending  its 
ransmission  lines  to  Cannonsville.  Dela- 
ware County,  in  the  spring.  George  W.  Vail 
s  superintendent. 

NEWARK,  N.  Y. — Bids  will  be  received 
ly  Albert  W.  Beaven,  president  of  board 
tf  managers,  New  York  State  Custodial 
Lsylum  for  Feeble-Minded  Women,  New- 
irk,  until  Jan.  25  for  alterations  and  addi- 
ions  to  power  house,  construction,  heat- 
ng  and  electric  work  at  the  New  York 
State  Custodial  Asylum  for  Feeble-Minded 
it  Newark.  Drawings  and  specifications 
nay  be  consulted  at  the  above  asylum,  at 
he  New  York  office  of  the  Department  of 
Architecture,  1224  Woolworth  Building,  and 
it  the  Department  of  Architecture,  Capitol, 
Albany.  Copies  of  drawings  and  specifica- 
;ions  and  blank  forms  of  proposal  may  be 
jbtained  at  the  Department  of  Architecture, 
Dapitol,  Albany,  upon  deposit  of  $10.  Lewis 
F.  Pilcher  is  State  architect. 

NEW  YORK,  N.  Y. — Edward  Robinson, 
Jirector  of  the  Metropolitan  Museum  of 
Art,  has  asked  the  Board  of  Estimate  to 
:onsider  an  appropriation  of  $110,000  to 
construct  a  new  electric  generating  plant 
for   the   museum. 

NEW  YORK,  N.  Y. — Plans  for  improve- 
ments and  extensions  for  the  coming  year 
mi  the  properties  operated  by  the  Cities 
Service  Co.,  60  Wall  Street,  New  York,  are 
now  being  made.  Included  in  the  new  con- 
struction will  be  four  steam  turbo-gener- 
itors  at  Alliance,  Ohio,  Athens,  Ga.,  and 
Hutchinson  and  Salina,  Kan.  ;  twenty  new 
motor  cars  for  the  electric  railways  at  Dur- 
ham, N.  C,  Sedalia,  Mo.,  and  Cumberland, 
Md.,  and  improvements  and  extensions  at 
St.  Joseph,  Mo.,  Elyria  and  Warren,  Ohio, 
and  other  cities. 

PERRY,  N.  Y. — The  Perry  El.  Lt.  Co.  is 
erecting  a  13,200-volt  transmission  line  to 
Silver  Springs,  a  distance  of  6  miles,  to 
supply  electricity  at  wholesale  to  the  mu- 
nicipality of  Silver  Springs.  It  is  expected 
to  connect  the  Silver  Springs  line  with  the 


Warsaw  plant  during  the  coming  summer 
and  to  erect  a  central  generating  station, 
the  location  not  yet  decided  upon.  C.  W. 
Torrey  is  treasurer  and  superintendent. 

POUGHKEEPSIE,  N.  Y. — The  installa- 
tion of  an  electric-lighting  and  heating 
plant  for  the  Dutchess  County  court  house 
is  under  consideration.  The  cost  is  esti- 
mated at  between  $10,000  and  $11,000. 

ROCHESTER,  N.  Y. — Plans  are  being 
considered  by  the  City  Council  for  the  in- 
stallation of  a  new  street-lighting  system  in 
the   Charlotte   district. 

SILVER  SPRINGS,  N.  Y. — The  Public 
Service  Commission  has  decided  that  the 
franchise  granted  to  John  Kimmel  of  the 
Silver  Creek  El.  Co.  is  valid  and  legal. 

WATERTOWN,  N.  Y. — The  Northern 
New  York  Utilities,  Inc.,  Watertown,  it 
is  reported,  has  started  work  on  the  devel- 
opment of  a  new  power  project  at  Elmer 
Falls  on  Beaver  River,  where  it  is  expected 
that  2000  hp.  will  be  developed.  J.  B.  Tay- 
lor, Watertown,  is  treasurer  and  general 
manager. 

WATERTOWN,  N.  Y. — The  Public  Serv- 
ice Commission  has  authorized  the  North- 
ern New  York  Utilities,  Inc.,  Watertown, 
to  issue  $541,950  in  securities,  the  pro- 
ceeds to  be  used  to  pay  certain  debts,  pro- 
vide for  new  extensions,  absorb  the  Cape 
Vincent  municipal  electric  plant,  the  Chau- 
mont  (N.  Y.)  El.  Lt.  Co.  and  the  Thousand 
Islands  El.  Lt.  &  Pwr.  Co.,  Clayton.  The 
commission  has  also  approved  the  erection 
of  a  plant  and  the  exercise  of  a  franchise 
therefor  granted  to  the  Thousand  Islands 
Co.  by  the  village  of  Clayton,  and  the  ex- 
ercise of  franchises  granted  to  the  North- 
ern New  York  company  by  the  towns  of 
Champion,  Le  Roy,  Clayton,  Wilna,  Rut- 
land, Cape  Vincent  and  Hounsfield,  Jeffer- 
son County. 

YONKERS.  N.  Y. — Bids  will  be  received 
by  Col.  Franklin  W.  Ward,  secretary  State 
Board  of  Armory  Commissioners,  158  State 
Street.  Albany,  until  Jan.  28  for  construc- 
tion, heating,  plumbing  and  drainage  and 
electric  work  of  armory  for  Company  "G  " 
Tenth  Infantry,  National  Guard  New  York, 
Yonkers.  Drawings  and  specifications  may 
be  consulted  at  the  Department  of  Archi- 
tecture. Capitol.  Albany,  and  at  the  New 
York  office  of  Department  of  Architecture. 
1224  Woolworth  Building.  Drawings  and 
specifications  and  blank  forms  of  proposal 
mav  be  obtained  at  the  Department  of 
Architecture,  Capitol.  Albany.  Lewis  F. 
Pilcher  is  State  architect. 

BANGOR.  PA. — The  property  of  the 
Bangor  &  Portland  Trac.  Co.,  Bangor,  has 
been  taken  over  by  the  Northampton  Trac. 
Co.,  Easton,  which  contemplates  some 
changes  in  the  power  supnlv  and  lines.  One 
or  more  substations,  probably  of  the  auto- 
matic tvpe,  may  be  erected.  Plans  are  now 
being:  prepared  by  James  T.  Rood,  consult- 
ing engineer,  Easton. 

BEAVER  FALLS,  PA. — Application  has 
been  made  through  Martin  &  Swaney  of 
Beaver  Falls  for  charters  for  the  Clover- 
dale  El  Co  .  to  furnish  electricity  for  lamps, 
heaters  and  motors  in  Big:  Beaver  Town- 
ship, and  for  the  Little  Beaver  El.  Co..  to 
furnish  eler-tHral  service  in  Little  Beaver 
Township.  The  incorporators,  it  is  under- 
stood, are  interested  in  an  electric  plant  at 
Darlington,  from  which  it  is  proposed  to 
furnish  energy  in  the  townships  named. 
The  petitioners  are  W.  S.  Craig.  Dr.  R.  M. 
■Patterson.  J.  D.  Perrott.  F.  C.  Perrott  and 
T.  M.   Gilchrist,  all  of  Beaver  County. 

HARRISBURG.  PA. — Application  will  be 
made  to  the  State  Department  by  S.  D. 
Warriner,  Rollin  H.  Wilbur  and  H.  F. 
Baker  for  a  charter  for  a  corporation  to 
bo  known  as  the  Ruscombmanor  Township 
El.  Co.,  which  is  to  supply  electricity  for 
lamps,  heaters  and  motors  in  said  town- 
ship The  same  parties  will  also  make 
application  for  similar  privileges  in  Rock- 
land. Muhlenberg  and  Upper  Alsace  Town- 
ships. 

KULPMONT,  PA. — The  Edison  El.  Co., 
Lancaster,  it  is  reported,  is  contemplating: 
extending  its  system  to  Kulpmont  in  the 
spring. 

LANCASTER,  PA. — The  Lancaster  & 
York  Furnace  St.  Ry.  Co.,  the  Lancaster  & 
Southern  Rv.  Co.  and  the  Colemanville  Wtr. 
&  Pwr.  Co.,  all  with  headquarters  in  Lancas- 
ter, have  suspended  operations  for  an  in- 
definite period,  owing,  it  is  said,  to  financial 
troubles.  The  Coleman  Wtr.  &  Pwr.  Co. 
supplies    electricity    in    Marticville,    Cones- 


toga,    Centre,    Pequea,    Colemanville,    Raw- 
linsville  and  Mount  Nebo. 

PHILADELPHIA,  PA. — Bids  will  soon 
be  asked,  it  is  understood,  for  construction 
of  power  house  at  the  Philadelphia  Institu- 
tion for  the  Feeble-Minded  at  Byeberry. 
Dr.  Krusen  is  city  director  of  health  and 
charities. 

PHILADELPHIA,  PA. — The  contract  for 
the  electrical  equipment  for  the  office  build- 
ing at  Sixteenth  and  Walnut  Streets  has 
been  awarded  to  the  United  El.  Construc- 
tion Co.,  Philadelphia,  at  $10,000.  The  com- 
pany  lias  also  secured  the  contract  for  elec- 
trical  equipment  of  the  St.  Charles  Hotel  at 
Atlantic  City,  N.  J.,  for  $5,000. 

PITTSBURGH,  PA. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  Jan.  17  for  installing  two  cast- 
iron  socket  fixtures  and  two  cast-iron  lamp 
stands  in  the  United  States  experimental 
station,  Bureau  of  Mines,  Pittsburgh,  Pa. 

STRING  CITY,  PA. — The  contract  for 
electrical  work  in  the  new  building  to  be 
erected  at  the  Pennsylvania  Institution  for 
the  Feeble-Minded  at  Spring  City  has  been 
awarded  to  Walker  &  Kepler,  Philadelphia, 
Pa. 

STATE  COLLEGE,  PA. — The  State  Centre 
El.  Co.,  State  College,  will  erect  a  new 
6600-volt  transmission  line,  30  miles  long, 
in  the  spring;  also  a  12-mile,  22,000-volt 
transmission  line.  H.  J.  Thompson  is  man- 
ager. 

HARPERS  FERRY,  W.  VA.— Extensions 
and  improvements  are  considered  by  the 
Harpers  Ferry  El.  Lt.  &  Pwr.  Co.,  it  is  re- 
ported, involving  an  expenditure  of  about 
$17,000,  to  include  the  erection  of  a  third 
transmission  line  between  Harpers  Ferry 
and  Brunswick,  Md.,  and  the  installation 
of  a  generator  in  power  plant,  a  new  wheel 
and  meters'  for  all  consumers.  The  com- 
pany, it  is  said,  is  also  contemplating  an 
extension  of  its  system  to  Burkittsville, 
Md.,  along  the  State  road  to  provide  elec- 
trical service  to  farmers   in   that  section. 

MARTINSBURG,  W.  VA.— The  Potomac 
Lt.  &  Pwr.  Co.,  successor  to  the  Martins- 
burg  Pwr.  Co.,  is  considering  the  erection 
of  an  electric  plant  at  Dam  No.  5.  The 
company  also  proposes  to  enlarge  and  im- 
prove its  plants  at  Dams  Nos.  4  and  5, 
at  a  cost  of  about  $100,000. 

SHEPHERDSTOWN,  W.  VA.  —  The 
Shepherdstown  El.  Lt.  &  Pwr.  Co.,  it  is  re- 
ported, has  engaged  A.  L.  Alder,  Bruns- 
wick, Md.,  to  take  charge  of  the  engineer- 
ing work  in  connection  with  construction 
of  a  hydroelectric  plant  and  repairs  to 
dam.  Cost  of  the  work  is  estimated  at 
$15,000. 

CREWE,  VA. — The  Norfolk  &  Western 
R  R.  Co.,  it  is  reported,  is  increasing  the 
output  of  its  power  plant  in  Crewe  for  the 
purpose  of  supplying  electricity  for  operat- 
ing and  lighting  the  signals  on  the  line  be- 
tween Phoebe  and  Norfolk,  as  well  as  for 
lighting  all  the  stations  and  station  prem- 
ises The  capacity  of  the  plant  is  to  be 
doubled  and  transmission  lines  are  to  be 
erected  along  the  Forest-Concord  Belt  Line 
from  Thoebe  west,  to  furnish  energy  for  the 
signals  on  the  belt  line  around  Lynchburg. 
WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Board  of  Award, 
Department  of  Agriculture,  Washington, 
D.  C,  until  Jan.  18  for  furnishing  one  volt- 
meter and  one  milliwatt  meter. 

WASHINGTON,  D.  C. — The  contract  for 
engineering  and  construction  work  for  the 
proposed  extension  of  the  Bennings  steam- 
power  plant  of  the  Potomac  El.  Pwr.  Co., 
^Washington,  has  been  awarded  to  the  J.  (j. 
White  Engineering  Corpn.,  43  Exchange 
Place,  New  York,  N.  Y.  An  extension  will 
be  built  to  the  power  house  and  an  addi- 
tional  15,000-kw.  generator  installed. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect Treasury  Department,  Washington, 
D  C,  until  Jan.  25  for  installation  com- 
plete of  an  electric  passenger  elevator  in 
the  United  States  post  office  and  court 
house  at  McCook,  Neb.,  and  for  an  electric 
passenger  elevator  and  hydraulic  freight 
lilt,  pumping  plant,  etc.,  in  the  United 
States  post  office  and  court  house  at  Law- 
ton,  Okla.,  in  accordance  with  specifica- 
tions, copies  of  which  may  be  obtained  at 
the  above  office. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D  C,  as  follows :  Washington,  D.  C, 
Schedule  9192 — 1900  ft.  single-conductor 
cable  Boston,  Mass.,  Schedule  9193 — six 
exhaust  fans.  Brooklyn,  N.  Y.,  Schedule 
9187 — miscellaneous  insulating  material; 
Schedule  9193 — seven  motors  and  con- 
trollers and  spares ;  Schedule  9196 — 1000 
ft  leaded  and  armored  wire;  Schedule  9184 
20,000  ft.  plain  twin-conductor  wire.  Ap- 
plications for  proposals  should  designate 
the   schedule   desired  by   number. 
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c  \\\i:i.\  [LL.E,       OHIO      The       power 
house  of  the   Rise   Hill   Mining  Co    In  Can- 
nelvllle   was   destroyed   by   Ore  on    1  >■  ■ 
causing  ;«   lose  «'i   about    116,000. 

CHRIST!  \.\si:i  RG,   OHIO      The  Chris 
tlansburg  1.1.   111    .^    Pwr,  Co.,  recently    In 
oorporated   with  a  capital  stock  <>f  15,000, 
proposes    to    supplj    electricity     for    lamps. 

and   motors   in   Chrlstlansbui  ■ 
vicinity.     Pred  Green  and  others  are  Inter- 
sated, 

CINCINNATI,  oiiio.  .The  Business 
Men's  cinh  of  Cincinnati,  ii  is  reported,  lias 
decided  to  construct  a  now  building,  to  cost 

about    |600,000.      The    installation    01   a   light 

and  power  plant  in  connection  with  the 
building  Is  under  consideration. 

DAYTON,  OHIO. — The  Dayton  Pwr.  & 
LI  Co.,  it  is  reported,  has  decided  to  erect 
a  large  central  station,  to  cost  about 
ll.OOO.ooii.  The  proposed  plant  will  be  situ- 
ated at  Miller's  Ford,  south  of  the  citv. 
The  power  station  will  bo   182   It.   by   2S0  ft. 

and  will  have  a  generating  capacity  of  165,- 
000  hp..  about  five  times  the  capacity  of 
the  two  power  plants  now  operated  by  the 
company.  Prank  M.  Tait  is  president  of 
the  company. 

DRESDEN,  OHIO.— Preparations  are  be- 

Ing  made  by  the  Dresden  El.  Lt.  Co.,  re- 
>  <  ntlj  Incorporated  with  a  capital  stock  of 
$10,000,  to  install  electric  equipment  in  its 
plant  in  Dresden.  Maxwell  Frazier  and 
others  are  interested. 

NEWCOMERSTOWN,  OHIO.— The  Vil- 
lage Council  is  considering  municipal  owner- 
ship of  electric-light  and  water-works 
plants. 

NEW  CONCORD,  OHIO.— The  municipal 
electric-light  plant  has  been  purchased  by 
the  Ohio  Ser.  Co.,  Cambridge.  The  com- 
pany will  be  granted  a  25-year  franchise 
and  a  ten-year  contract  for  lighting  the 
village.  A  transmission  line  will  be  erected 
by  the  company  from  Cambridge  to  New 
Concord  to  supply  the  service. 

NORWOOD,  OHIO.— The  City  Council 
has  authorized  bonds  to  be  sold  to  provide 
funds  for  the  installation  of  an  ornamental 
lighting  system  in  the  business  district.  H. 
J.  Pierson  is  service  director  and  manager 
of  the  municipal  electric-light  plant. 

SALEM,  OHIO.— The  Salem  Ltg.  Co.,  re- 
cently organized  with  a  capital  stock  of 
$15,000,  it  is  reported,  is  planning  to  install 
an  electric  plant  to  supply  electricity  in  this 
vicinity.  H.  T.  Hartman  and  others  are  in- 
terested. 

SPRINGFIELD,  OHIO.— Plans  are  being 
prepared  by  the  Springfield  Lt.,  Ht.  &  Pwr. 
Co.  to  begin  work  on  the  installation  of 
new  equipment  to  increase  the  output  from 
600  hp.  to  1300  hp.  about  March  1. 

ZANESVILLE,  OHIO.— The  Southeastern 
Ohio  Ry.  Co.,  Zanesville,  has  applied  to  the 
Public  Utilities  Commission  for  permission 
to  issue  $800,000  in  capital  stock,  the  pro- 
ceeds to  be  used  for  the  purchase  of  the 
electric  line  of  the  Southeastern  Ohio  Ry.  & 
Lt.  Co.,  running  between  Zanesville  and 
Crooksville,  and  in  extending  the  lines  to 
New  Lexington. 

LOUISVILLE,  KY.— Work  will  soon  be- 
gin on  the  construction  of  a  new  branch  ex- 
change, to  cost  about  $100,000,  for  the 
Louisville  Home  Tel.  Co.  in  the  eastern  part 
of  the  city.  The  initial  equipment  will  pro- 
vide for  2500  wires  with  an  ultimate  ca- 
pacity of  7500  lines. 

WARSAW,  IND. — The  capital  stock  of 
the  Commercial  Tel.  Co.,  Warsaw,  has  in- 
creased its  capital  stock  from  $100,000  to 
$200,000. 

CHICAGO,  ILL. — Bids  will  be  received 
by  the  South  Park  Commissioners,  Fifty- 
seventh  Street  and  Cottage  Grove  Avenue, 
Chicago,  until  Jan.  19  for  furnishing  all 
incandescent  lamps  required  for  one  year, 
beginning  March  1,  1916.  J.  F.  Neil  is  sec- 
retary. 

CHICAGO,  ILL.— Bids  will  be  received 
by  the  First  Cavalry,  Illinois  National 
Guard,  Armory  Commission,  in  the  office  of 
the  state  architect,  130  North  Fifth 
Avenue,  Chicago,  until  Jan.  24  for  con- 
struction of  the  First  Cavalry  Armory 
Building.  Separate  bids  to  be  submitted 
for  general  work ;  plumbing,  drainage  and 
standpipes ;  boiler  plant,  heating  and  venti- 
lation ;  electric  wiring ;  electric  elevators, 
and  hay,  grain  and  ash  elevators.  Plans 
and  specifications  may  be  obtained  at  the 
office  of  J.  B.  Dibelka,  state  architect,  upon 
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uniii    .lan,    ::  i ,    for    a    conduit    and    wiring 
system,  Lighting  fixtures,  etc.,  in  tni    I 
States  post   office  at    Ashland.     For  details 
s.e  proposal  columns. 

BUTTERNUT,  wis  The  Village  Board 
has  granted  E  M  Bchultz,  Butternut,  a 
franchise  to  construct  and  operate  an 
eiectric  light   plant   hi 

GLENWI  H  il>  i'i'l"i  .  \\  IS  The  Glen- 
wood  &  Downing  Lt  &  Pwr  Co.,  Glenwood 
City,  is  contemplating  the  election  of  a 
6600  M'li  transmission  line  to  Boycevllle. 
During   the   coming   year   the   street    lamps, 

which      are      at       present       operated      directly 

from    pole    transformers    with    commercial 
lighting  service,  will   be  put   on  a  separate 

circuit        I,.    Al.    Libby   is  superintendent. 

MILWAUKEE,  WIS  The  City  Council 
is  considering  a  proposal  to  include  :m  item 
for  $750,000  in  the  1916  budgel  for  the  pur- 
chase  of   the   street-lighting   system. 

MILWAUKEE,  WIS.  Hans  are  being 
prepared  lor  the  construction  of  a  steel 
finishing  mill  and  power  plant  for  the  Fitz- 
simmons  Steel  &  Iron  Co.,  Chicago,  111.,  to 
be  erected  at  Eighth  Avenue  and  Park 
Street. 

SPOONER,  WIS.— A  permit  has  been 
granted  to  the  city  of  Spooner  by  the  State 
Railroad  Commission  to  construct  a  power 
dam  on  Namekagon  River.  The  plans  pro- 
vide for  the  development  of  2000  hp.  under 
a  2 5 -ft.  head.  The  cost  is  estimated  at 
$40,000. 

VIOLA,  WIS.— The  Viola  Lt.  &  Pwr.  Co. 
is  considering  the  erection  of  a  2300-volt 
transmission  line  and  the  installation  of  an 
ornamental  street-lighting  system.  H.  II. 
Wagner    is    interested    in    the    company. 

FAIRMONT,  MINN.— Bids  will  be  re- 
ceived by  A.  Ward,  Fairmont,  until  Jan. 
25  for  construction  of  a  four-story,  fire- 
proof children's  home  and  power  house  and 
barn.  Plans  and  specifications  may  be  ob- 
tained upon  application  to  George  Pass  & 
Son,  architects,  Mankato,  upon  deposit  of 
$15,   of  which   $10   will   be   returned. 

FLOODWOOD,  MINN.  —  Arrangements 
are  being  made  by  the  Superior  Box  Co.  to 
enlarge  its  factory  and  install  an  electric 
plant  to  light  the  mill.  The  company  may 
apply  for  a  franchise  to  supply  electricity 
to  light  the  village. 

JACKSON,  MINN. — Improvements  to  the 
municipal  electric-lighting  plant  and  the  in- 
stallation of  an  ornamental  lighting  system 
are  under  consideration  by  the  Village 
Council   and    Commercial   Club. 

MARIETTA,  MINN. — The  Interstate  El. 
Lt.  &  Pwr.  Co.,  Marietta,  is  planning  to 
install  an  electric-lighting  plant  In  Mari- 
etta to  supply  electricity  in  Marietta  and 
three  other  towns.  The  proposed  plant  will 
be  driven  by  oil  engines.  Otto  Schultz  is 
interested   in  the  company. 

MONTEVIDEO,  MINN. — The  Minnesota 
Valley  Pwr.  Co.,  Montevideo,  will  install  a 
300-hp.  water-tube  boiler  (160  lb.  pressure) 
and  erect  about  10  miles  of  three-phase, 
three-wire  transmission  line  in  the  spring. 
J.  W.  Campbell,  Jr.,  is  manager. 

REDWOOD  FALLS,  MINN. — Bids  will 
be  received  by  H.  M.  Aune,  secretary  of  the 
board  of  education,  Redwood  Falls,  until 
Jan.  25  for  alterations  and  additions  to 
high  school,  separate  bids  to  be  submitted 
as  follows:  (a)  general  construction;  (b) 
plumbing  contract;  (c)  heating  contract; 
(d)  electrical  contract.  Plans  and  specific- 
ations may  be  obtained  upon  application  to 
Tyrie  &  Chapman,  architects,  Auditorium 
Building,  Minneapolis,  upon  deposit  of  $15 
for  general  contract  and  $10  for  each  of 
the  other  contracts. 

ROCHESTER,  MINN.— The  St.  Paul 
Southern  El.  Ry.  Co.,  it  is  reported,  contem- 
plates the  construction  of  an  electric  rail- 
way from  Hastings  to  Rochester,  a  distance 
of  64  miles,  during  1916.  K  A.  Schaller, 
Hastings,   is   superintendent.   • 

THIEF  RIVER  FALLS,  MINN. — Plans 
are  being  considered  by  the  Minnesota- 
Northwestern  El.  Ry.  Co.,  Thief  River 
Falls,  for  the  construction  of  about  20 
miles  of  new  line  during  1916. 

WACONIA,  MINN. — The  Waconia  Lt.  & 
Pwr.  Co.  has  been  granted  a  franchise  to 
supply  electricity  for  lamps  and  motors  in 
the  village  of  Cologne,  and  will  erect  a 
transmission  line  to  that  village  soon.  The 
company   will   be   in   the   market   for  mate- 
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LOCKRIDGE,  IOWA,  At  an  election 
held  recently  the  proposal  i"  grant  a   fran> 
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Bupply  electricity  in  Lockridge  was  earrled. 
Energy    to  operate   tin-  system   will   be  ob- 
tained from  th<    Intt  n  tate  Pwr.  Co.  at  Oak- 
land   Mills. 

McCALLSBl  RQ,  IOWA  —  The  City 
Council  has  decided  to  submit  to  the  voters 
the  proposal  lo  Kraut  a  franchise  to  the 
Iowa  Ry.  &  Lt  CO.,  Cedar  Raplda  to  erect 
an  electric  distribution  system  in  McCalls- 
burg. 

CAMDEN,  MO,  Application  has  been 
tnadi  to  the  Public  Service  Commission  by 
the  .Missouri  Gas  &  El.  Co.,  Lexington,  for 
permission  to  install  and  operate  an  elec- 
tric-llght  plant  in  Camden.  The  company 
has  been  granted  a  municipal  franchise. 

GALLATIN,  MO. — The  city  of  Gallatin  is 
installing  a  new  municipal  electric  plant, 
which  will  be  completed  about  next  April. 
J.  J.  A.  Carter  is  superintendent. 

HOLTON,  MO. — At  an  election  held  re- 
cently bonds  to  the  amount  of  $7,000  were 
voted,  it  is  reported,  for  a  municipal  elec- 
tric  plant. 

KANSAS  CITY,  MO. — Plans  are  being 
prepared  by  the  Ford  Motor  Co.,  Detroit, 
Mich.,  it  is  reported,  for  the  construction 
of  a  power,  lighting  and  heating  plant  at 
Twelfth  and  Winchester  Streets.  C.  C. 
Mead    is    local    manager. 

RYDER,  N.  D. — A  franchise  for  the  in- 
stallation of  an  electric-lighting  plant  in 
Ryder  has  been  granted  to  E.   E.  Fredeen. 

MARION,  S.  D. — The  Council  has 
granted  a  20-year  franchise  to  John  Heib 
to  install  and  operate  an  electric-light 
plant    in    Marion. 

WOONSOCKET,  S.  D. — The  Schuler  El. 
Co.,  Woonsocket,  is  now  installing  a  150- 
hp.  engine,  one  150-hp.  boiler,  one  100-kw. 
and  one  50-kw.  alternating-current  gen- 
erator, and  erecting  transmission  lines  to 
the  towns  of  Forestburg,  Artesian  and 
Lane.  Energy  will  be  transmitted  at  6600 
volts.  The  company  will  install  a  50-kva. 
synchronous  motor  to  drive  the  direct-cur- 
rent generator.  A.  G.  Schuler  is  president 
and  manager. 

DESHLER,  NEB. — The  Deshler  Lt.  & 
Pwr.  Co.  will  install  a  complete  new  steam 
plant  early  in  the  spring.  J.  H.  Boken- 
kamp  is  manager. 

ELKHART,  KAN. — Application  has  been 
made  to  the  Council  by  General  Woods  for 
a  franchise  to  install  and  operate  an  elec- 
tric-light plant  in  Elkhart. 

LINWOOD,  KAN. — Arrangements  are 
being  made  for  the  installation  of  an  elec- 
tric-lighting system  in  Linwood.  Nego- 
tiations are  under  way  between  the  City 
Council  and  the  Heim  Interurban  Co.  to 
furnish  energy  to  maintain  it. 


Southern  States 

ORANGEBURG,  S.  C. — Bonds  to  the 
amount  of  $30,000  have  been  sold,  the  pro- 
ceeds to  be  used  for  the  construction  of  a 
new  power  station.  James  E.  Salley  is  su- 
perintendent. 

GRAYMONT,  GA. — The  contract  for  con- 
struction of  an  electric-light  plant  to  sup- 
ply electricity  in  Graymont  and  Summit 
has  been  awarded  to  the  Singleton-Smith 
Co.,  Macon.  The  cost  is  estimated  at  about 
$10,000. 

CLEARWATER,  FLA.  —  Surveys  are 
being  made  for  an  electric  railway  to  be 
constructed  from  Tampa  to  Clearwater  on 
the  west  coast,  a  distance  of  30  miles.  E. 
W.  Parker,  Curry  Building,  Clearwater,  is 
interested. 

DANDRIDGE,  TENN. — The  local  elec- 
tric-light plant  has  been  purchased  by  John 
A.  Walker.  Plans,  it  is  understood,  are 
being  considered  to  operate  the  electric 
plant  by  water-power  from  the  Walker  mill 
and  establish  a  day  service. 

HENDERSON,  TENN. — The  property 
of  the  Priestley-Lloyd  Lt.  &  Pwr.  Co.,  Hen- 
derson, has  been  purchased  by  the  city  of 
Henderson.  Contracts  have  been  awarded 
by  the  city  for  the  installation  of  a  water- 
works system  in  connection  with  the  elec- 
tric plant.     Size  and  type  of  pumps  not 'yet 
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^finitely  decided  upon.  P.  R.  Priestley  is 
lgineer  of  power  station  of  municipal 
ant. 

HUMBOLDT,  TENN. — The  city  of  Hum- 
)ldt  is  considering  extending  the  trans- 
ission  lines  of  the  municipal  electric-light 
'stem  to  small  towns  within  a  distance 
'  12  miles.  W.  M.  Case  is  secretary  and 
anager. 

DECATUR,  ALA. — The  installation  of  a 
unicipal  electric-light  plant  (to  cost  about 
10,000)  in  under  consideration  by  the 
ayor  and  the  Board  of  Aldermen. 

RUSSELLVILLE,  ALA.  —  Plans  are 
jing  considered,  it  is  reported,  by  the 
oss-Sheffield  Steel  &  Iron  Co.,  Birming- 
ira,  for  the  construction  of  a  power  plant, 
l  cost  about   $50,000. 

BATESVILLE,  ARK. — The  Board  of 
rater  and  Light  Commissioners  is  plan- 
ing to  install  an  ornamental  lighting  sys- 
im  (iron  posts)  on  four  blocks,  to  be 
laintained  by  underground  wires.  W.  H. 
ralkup   is   superintendent. 

BOONEVILLE,  ARK. — The  Booneville 
t.  &  Pwr.  Co.  contemplates  the  erection 
:  a  16,500-volt,  single-phase  (cedar-pole) 
•ansmission  line,  28  miles  long,  to  supply 
>ur  towns  with  electricity.  Equipment 
ill  be  required  for  street-lighting  and  dis- 
puting systems,  meters,  etc.  ;  also  mate- 
al  for  a  4-mile,  2300-volt  line,  same  as 
bove,  for  one  town  only.  The  company 
considering  three  installations,  using 
ngle-phase  motors  from  5  hp.  to  25  hp.  ; 
nity-power-factor  motors  desired.  H.  P. 
;arley    is  manager. 

GRAVETTE,  ARK. — Improvements  are 
mtemplated  to  the  municipal  electric-light 
ant,  including  the  installation  of  boilers, 
lgines,  generators  and  pumps.  Will  also 
urchase  some  heating  and  cooking  appa- 
itus.     E.  H.  Crayton  is  superintendent. 

PARAGOULD,  ARK. — The  City  Council 
is  passed  an  ordinance  extending  the 
anchise  of  the  Arkansas  Lt.  &  Pwr.  Co. 
Paragould  to  50  years.  The  present 
anchise  was  granted  in  1908  for  20  years. 
i  consideration  of  the  extension  of  the 
anchise  the  company  has  agreed  to  re- 
odel  its  plant,  installing  a  turbine  engine 
id  condenser,  and  to  install  an  ornamental 
reet-lighting  system,  consisting  of  64 
andards  carrying  five-lamp  clusters,  and 
so  to  make  a  reduction  in  the  lighting 
id  power  rates. 

NEW  ORLEANS,  LA. — The  Federal 
ruit  &  Cold-Storage  Co.,  New  Orleans,  is 
mtemplating  the  construction  of  an  ice 
nd  cold-storage  plant.  The  plans  provide 
>r  a  compound  condensing  plant,  electri- 
illy  operated  loading  and  unloading  de- 
ices,  elevators  and  conveyors.  The  cost 
;  estimated  at  $250,000.  Plans  are  also 
sing  considered  by  the  company  for  a 
astern  of  cold-storage  plants  at  Macon, 
a.,  and  other  cities  where  the  company 
perates. 

DURANT,  OKLA. — The  Durant  Ice  &  Lt. 
o.  will  erect  a  high-tension  transmission 
ne  to  Caddo  and  connect  the  plant  there 
ith  the  Durant  plant  in  the  spring.  W.  J. 
'Brien  is  secretary  and  manager. 

SHAMROCK,  OKLA — The  Oil  Fields 
as,  El.  &  Pwr.  Co.,  recently  organized, 
is  reported,  will  erect  a  transmission 
ne  (20  miles  long)  connecting  Shamrock, 
>umright  and  Depew.  S.  W.  Barnes, 
rear-Leslie  Building,  Kansas  City,  Mo., 
as  charge  of  the  construction  of  the  pro- 
osed   plant. 

SPIRO,  OKLA. — The  installation  of  a 
atural-gas  system  has  just  been  completed 
y  the  light  and  water  commission.  The 
urchase  of  a  gas-engine  unit  this  sunn- 
ier for  the  electric  plant  is  under  consid- 
ration.     H.  R.  Walder  is  superintendent. 

BRYAN,  TEX. — The  installation  of  an 
rnamental  lighting  system,  consisting  of 
I  standards,  on  Main  Street  is  reported 
j  be  under  consideration  by  the  City 
ouncil. 

CORSICANA,  TEX.— The  Corsicana  Cot- 
)n  Mill  Co.  is  planning  to  erect  a  factory 
uilding  (100  ft.  by  140  ft.,  two  stories 
igh),  increasing  capacity  from  8000  to 
0,000  spindles,  and  will  also  add  100  looms. 
t  is  proposed  to  install  gas  engines  (500 
p.),  costing  $17,500.  The  company  is  also 
stimating  on  electrical   power. 

NOCOMA,  TEX. — The  Nocoma  Ice  &  Lt. 
o.  is  planning  some  line  extensions  in  the 
ity  and  will  install  another  oil  engine  in 
le  fall.  J.  W.  Lehman  is  president  and 
lanager. 

SHERMAN,  TEX. — The  Municipal  Water 
nd  Light  Department  will  replace  all  arc 
imps  with  tungsten  lamps  (making  a  total 
f  700  lamps  of  100  cp. )  within  the  next 
wo  months.  S.  C.  Gates  is  superintendent 
f   electric-light    plant. 

TROUP,  TEX. — The  Troup  Lt.  &  Pwr. 
!o.  will  install  a  50-hp.  oil  engine  and  a 
0-kw.  generator  in  March.  J.  D.  Nance 
3    owner    and    manager. 


Pacific  States 

KELSO,  WASH. — The  North  Coast  Pwr. 
Co.,  Vancouver,  it  is  reported,  will  soon  be- 
gin work  on  the  erection  of  an  electric 
transmission  line  to  furnish  electricity  to 
diking  district  No.  1,  situated  in  Kelso. 
Other  extensions  are  also  contemplated  by 
the  company. 

JOSEPH,  ORE.— The  Joseph  Lt.  &  Pwr. 
Co.  expects  to  erect  5  or  6  miles  of  trans- 
mission   line    next   spring. 

SALEM,  ORE. — F.  A.  Legg,  architect, 
Salem,  has  been  engaged  to  prepare  plans 
for  the  installation  of  a  switchboard  and 
lighting  system  in  the  Odd  Fellows'  Opera 
House  Building.  Bids  for  installation,  it  is 
reported,  will  soon  be  asked  for. 

BANNING,  CAL. — The  Lt.  &  Pwr.  Utility 
Co.,  Banning,  contemplates  making  a  few 
extensions  and  installing  a  street-lighting 
system  this  spring.  C.  H.  L.  Ghriest  is 
manager. 

EUREKA,  CAL. — The  Western  States 
Gas  &  El.  Co.,  Eureka,  is  installing  1200-hp. 
Stirling  boilers.     H.  L.  Jackman  is  manager. 

LOS  ANGELES,  CAL. — The  Pacific  J  A. 
&  Pwr.  Corpn.,  Los  Angeles,  contemplates 
an  expenditure  of  between  $1,500,000  and 
$2,000,000  for  extensions,  additional  sub- 
station equipment,  etc.,  during  the  year 
1916.  Definite  plans  have  not  as  yet  been 
worked  out.  E.  R.  Davis  is  general  man- 
ager. 

REDDING,  CAL. — The  City  Trustees 
have  rejected  all  bids  submitted  for  the 
erection  of  the  first  unit  of  the  municipal 
lighting  system,  on  the  ground  that  the  bids 
were  too  high.  The  work  will  now  be  done 
under  the  supervision  of  the  board. 

SAN  DIEGO,  CAL. — The  San  Diego  Con- 
sol.  Gas.  &  El.  Co.  contemplates  the  con- 
struction of  a  new  garage,  the  extension 
of  rock  jetties  at  condenser  intake,  and 
installation  of  underground  cables  on 
Fifth  Street  from  H  to  K  Street.  During 
the  year  the  company  contemplates  pur- 
chasing the  usual  quantity  of  transformers, 
meters,  wire  and  cables,  poles,  cross-arms 
and  miscellaneous  line  hardware  for  ordi- 
nary commercial  extensions.  L.  M.  Klau- 
ber  is  superintendent  of  electrical  depart- 
ment. 

SAN  FRANCISCO,  CAL. — The  Fleish- 
hackers  and  interests  associated  with  them, 
it  is  reported,  are  organizing  a  company  to 
be  known  as  the  Western  Electro-Chemical 
Co.,  which  will  be  capitalized  at  $2,500,000. 
The  company  will  manufacture  by  an  elec- 
trical process  caustic  soda,  bleaching  pow- 
der and  other  chemicals. 

SAN  FRANCISCO,  CAL. — The  State 
Railroad  Commission  has  authorized  the 
Great  Western  Pwr.  Co.,  San  Francisco,  to 
issue  $5,000,000  in  debentures,  the  proceeds 
to  be  used  as  follows:  (a)  $3,000,000  for  the 
acquisition  of  the  stock  of  the  City  El.  Co., 
San  Francisco,  on  the  condition  that  the 
City  El.  Co.  invests  the  $3,000,000  in  addi- 
tions and  extensions  to  the  properties  be- 
longing to  it  and  the  Great  Western  Pwr. 
Co.;  (b)  $1,500,000  for  the  erection  of  a 
second  transmission  line  from  the  hydroelec- 
tric development  at  Big  Bend,  Butte  County, 
to  Oakland;  (c)  $250,000  for  the  construc- 
tion of  two  cable  lines  across  San  Francisco 
Bay  from  Alameda  County  to  San  Fran- 
cisco. 

PEACH  SPRINGS,  ARIZ.  —  Arrange- 
ments are  being  made  for  the  construction 
of  the  first  of  the  series  of  power  plants 
which  it  is  proposed  to  build  west  of  Grand 
Canyon.  The  site  of  the  first  dam  will  be 
just  east  of  the  Diamond  Creek  Canyon. 
The  present  plans  provide  for  a  develop- 
ment of  50,000  hp.,  which  later  will  be 
doubled.  It  is  expected  to  have  the  first 
unit  in  operation  within  eighteen  months. 
James  G.  Girand  of  Phoenix  is  engineer  in 
charge. 

GREAT  FALLS.  MONT. — The  Montana 
Pwr.  Co.,  Great  Falls,  has  announced  its 
intention  of  erecting  transmission  lines  to 
supply  electricity  for  lamps  and  motors  in 
the  Sun  River  Valley.  Work,  it  is  under- 
stood, will  start  early  in  the  spring. 

MALTA,  MONT. — The  Malta  Lt.  Co.  will 
soon  install  a  35-hp.  gas-producer  engine 
and  a  75-hp.  gas  producer,  changing  60-hp. 
kerosene  engine  for  gas  producer.  C.  H. 
McCreary    is   manager. 

DEL  NORTE,  COL. — The  town  of  Del 
Norte  may  possibly  extend  the  transmission 
lines  of  the  municipal  electric-lighting  sys- 
tem about  5  miles  during  this  year  to  sup- 
ply electricity  to  farmers.  George  A.  Bank- 
ert  is  chief  engineer  and  electrician. 

DURANDO,  COL. — Arrangements  are 
being  made  by  the  Western  Colorado  Pwr. 
Co.,  Montrose,  to  equip  a  steam-driven 
electric  plant  in  Durango,  to  be  used  as  an 
auxiliary  to  the  hydroelectric  plant  at 
Rockwood. 

FORT  MORGAN,  COL. — The  city  of  Fort 
Morgan  is  contemplating  the  installation  of 
a  coal  conveyor  from  the  railroad  track  to 


its  coal  bin,  a  distance  of  135  ft.  George  G. 
Cox  is  general  superintendent. 

LITTLETON,  COL. — The  Arapahoe  El. 
Lt.  &  Pwr.  Co.  is  now  installing  a  new 
street-lighting  system  in  Englewood  and 
Sheridan,  using  6.6-amp:  nitrogen  lamps 
ranging  from  60  cp.  to  250  cp.  The  com- 
pany is  also  contemplating  the  installation 
of  a  substation  (high-tension)  with  modern 
•qupment.    O.  F.  Nats  is  superintendent. 

STERLING,  COL. — The  control  of  the 
Sterling  Consolidated  El.  Co.  is  reported  to 
have  passed  into  the  hands  of  J.  Foster 
Symes  and  L.  P.  Hammond  of  Denver  and 
H.  L.  Titus  of  Sterling.  The  new  owners,  it 
is  understood,  contemplate  extending  the 
transmission  lines  to  cover  a  large  terri- 
tory in  northeastern  Colorado. 

VICTOR,  COL. — The  Arkansas  Valley 
Ry.,  Lt.  &  Pwr.  Co.,  Victor,  is  contemplat- 
ing a  general  overhauling  of  its  lines.  W. 
T.  Clark  is  superintendent  of  the  mountain 
division. 


Canada 

MEDICINE  HAT,  ALTA. — Plans  ar© 
being  considered  by  the  Lake  of  Woods 
Milling  Co.,  Medicine  Hat,  for  the  installa- 
tion of  heavier  power-plant  machinery. 

MERRICKVILLE,  ONT.  —  The  by-law 
providing  for  lighting  the  street  by  elec- 
tricity has  been  approved  by  the  ratepayers. 

NIAGARA  FALLS,  ONT. — Plans  are  be- 
ing considered  by  the  City  Council  for  the 
installation  of  ornamental  lamps  along  the 
River  Road  similar  to  those  in  the  business 
district. 

SARNIA,  ONT. — The  by-law  authorizing 
an  appropriation  of  $120,000  for  the  pur- 
chase of  the  electric  generating  plant  and 
distributing  system  of  the  Sarnia  Gas  &  El. 
Co.  and  for  remodeling  same  was  approved 
by  the  ratepayers  on  Jan.  3.  The  rate- 
payers also  voted  in  favor  of  the  by-law 
providing  for  securing  energy  from  the  Hy- 
dro-Electric Power  Commission  of  Ontario. 

TORONTO,  ONT. — The  ratepayers  in 
several  towns  in  the  l'rovince  of  Ontario, 
including  Baden,  Forest,  Cobden,  Komoka, 
Parkhill  and  Tara,  have  approved  by-laws 
authorizing  contracts  with  the  Ontario 
Hydro-Electric  Power  Commission  for  elec- 
tricity 

WINDSOR,  ONT. — The  City  Council,  it  is 
reported,  is  contemplating  extensions  and 
improvements  to  the  hydroelectric  system, 
involving  an   expenditure  of  about   $70,000. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Jan.  29  for  a  refrigerating  apparatus,  elec- 
tric cable,  cable  end  bells,  barbed  wire, 
staple-steel  locomotive  pilots,  tank  wells, 
copper  gaskets,  etc.  Blanks  and  general  in- 
formation pertaining  to  the  circular  (No. 
1004)  may  be  obtained  at  the  above  office 
or  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y.  ; 
614  Whitney  Building,  New  Orleans,  La., 
and  Fort  Mason,  San  Francisco,  Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Feb.  23,  for  bronze  castings,  malleable-iron 
castings,  steel  castings,  steel  forgings,  ma- 
chinery-steel bars,  steel  plates  and  shapes, 
steel  springs,  lock  washers,  electric  cable 
and  wire.  Blanks  and  general  information 
relating  to  this  circular  (No.  1005)  may  be 
obtained  from  the  above  office  or  from  the 
office  of  the  assistant  purchasing  agents,  24 
State  Street,  New  York,  N.  Y.  ;  64  Whitney- 
Central  Building,  New  Orleans,  La.,  and 
Fort  Mason,  San  Francisco,  Cal. 

MANILA,  P.  I. — Bids  will  be  received 
by  the  Central  Sugar  Board,  Manila,  until 
April  15  for  constructing  and  equipping, 
complete,  sugar  plantation  in  the  district 
of  Isabel-Binabagan.  The  work  to  include 
factory  to  work  up  1000  tons  of  cane  per 
day,  adequate  mechanical  apparatus  for 
discharging  cane  from  cars  and  wagons 
and  distributing  on  cane  carrier,  cane  car- 
rier, crusher  and  four  sets  of  three-roll 
mills,  engines,  hand-power  traveling  crane, 
clarification  plant,  concentration  plant, 
pumps,  crystallizers,  mixers,  tanks,  piping, 
valves,  electric  power  plant,  water  supply, 
including  electrically  operated  pumping 
plant  and  steel-pipe  line,  factory  building, 
workshops,  tools  and  repair  appliances, 
chemical  laboratory,  sugar  house,  36-in.- 
gage  railway,  rolling  stock,  track  scales, 
etc.  The  project  is  financed  by  the  govern- 
ment of  the  Philippine  Islands.  Specifica- 
tions may  be  obtained  from  the  Bureau 
of  Insular  Affairs,  War  Department,  Wash- 
ington,   D.    C. 


INI 


E  LECTRIC  A  I-    WORLD 


Vol,  67,  No. 


IDARD , 
C    B    and  .1     M     Bi  1  k,   Philadelphia,   Pa 
App    died    !•'■  b     B,    1  '.'i  2       Immersed   coll 

1.1  iii 

R    B  ilonvllle,  Conn      App    Bled 

1,    1911,      Made   ol    ■peolal    pi 
pa  pi 

1. 1  86, 111  .11, 

Crevellng,  New  fork,  N  *i  App  Bled 
March  ,.  1911  Automatic  regulator 
which  oan  be  cut  in  or  cut  out 

1,166,4  .11, 

Crevellng,  \>  «  fork,  N  ">  .\|>p  Hied 
June  81,  1911.  Governs  generator  In  ac- 
cordance with  dutj  performed  thereby, 

1,166,  i  I  on;    J.    L. 

Crevellng,    \<  w    Fork,    N,    v.      App 
Sept.    29,    r.n  1.     Particularly   (or  battery 
charging. 

1,166,464,  Method  or  Maintaining  the. 
.Mi  tai  lic  -  Filament 
Lamps;  a  .1  Llebmann,  New  Fork,  N.  v. 
App.  ill,. 1  Oct  26,  1918,  Evaporates 
catalytic  Bubstance  within  lamp  by  heat 
of  filament 

1,166,466.  Automatic  Telephone  system; 
a.    k    Lundell,    New    fork,    N.    "> .      App' 

died  March  lit,  1916.  Always  has  a 
plurality  of  connecting  currents  pre-se- 
lected  or  allotted. 

182.     Wireless   Apparatus   for   Pro- 
ducing        AND         TU  AN'SMITTINQ         MUSICAL 

Bounds;  George  Deailets,  Nicolet,  Que- 
bec. Canada.  App.  Bled  June  29,  1914. 
Plurality  of  musical  sending  keys. 

1,166.605.  Automatic  Electric-Winding 
Clock  ;  U.  S.  Kreider,  Arcanum,  Ohio. 
App.  Hied  Sept.  1,  1914.  Clock  spring 
controls   electric  rewinding. 

1,166,617.  Holder  for  Trolley  Poles;  H. 
E.  Mattoz,  Sherman,  Cal.  App.  filed 
March  24,  1914.  Firmly  holds  pole 
lowered. 

1,166,620.  Telephone-Calling  Mechan- 
ism and  System  ;  J.  H.  Melvin,  Colum- 
bus, Ohio.  App.  filed  Jan.  20,  1909. 
Switches  have  vertical  and  rotary  motion. 

1,166,624.  Alarm  Device  for  Valves;  J.  D. 
Nelson,  Cincinnati,  Ohio.  App.  filed  Feb. 
9.  1911.  Time-service  distribution  sys- 
tem. 

1,166,637.  Collector  for  Electric  Trac- 
tion ;  R.  C.  Sayer,  Redland,  near  Bris- 
tol, England.  App.  filed  July  12,  1912. 
Enables  passing  of  cars  on  parallel 
tracks,  drawing  current  from  single 
wire. 

1,166,64  5.  Lock-Out  Party-Line  Tele- 
phone System  ;  B.  D.  Willis,  Chicago, 
111.  App.  filed  Feb.  29,  1912.  Particu- 
larly for  automatic  or  semi-automatic 
systems. 

1,166,648.  Electric  Welding  Machine; 
C.  M.  Agnew,  Milwaukee,  Wis.  App. 
filed  May  4,   1914.     For  "butt-welding." 

1,166,650.  Automatic  Circuit-Breaker; 
C.  C  Badeau,  Winthrop,  Mass.  App. 
filed  Feb.  17,  1911.  Wide  break  secured 
by  inclined  mounting  of  breaker 

1.166.6S2.  Electromagnetic  Separator  ;  C. 
T.  Henderson,  Milwaukee,  Wis.  App. 
filed  March  5,  1915.  Magnetic  pulley  con- 
struction. 

1,166.693.  Car  Truck;  W.  F.  Kiesel,  Jr., 
Altoona,  Pa.  App.  filed  July  2,  1914. 
Pedestal,  brake  hanger  and  transom  con- 
struction. 

166,696.  Locomotive;  W.  F.  Kiesel,  Jr , 
Pa.  App.  filed  Aug.  20,  1914. 
special   mounting  of  jack-shaft 


Altoona, 
Electric  ; 
crank. 


1,166,699.  Alternating-Current  Magnet; 
W.  D.  Lutz,  Allendale,  N.  J.  App.  filed 
March  20,  1912.  Particularly  for  elevator 
brakes. 

1,166,706.  Electromagnet;  T.  W.  Morgan, 
Waterloo,  Iowa.  App..  filed  April  19, 
1915.  Quick  demagnetizing  for  ignition 
work. 

1,166,725.  Brake;  A.  R.  Trezise,  Sr., 
Brooklyn,  N.  Y.  App.  filed  Dec.  24,  1913. 
Brake  levers  capable  of  rotary  movement 
for  "easing  off"  brakeshoes. 

1.166.752.  Ball  Joint  for  Lamp  Supports 
and  the  Like  ;  T.  D.  Finizio,  New  York, 
N.  Y.  App.  filed  May  10,  1915.  Permits 
the  lamp  being  set  and  held  in  any  posi- 
tion. 

1.166.753.  Bracket  for  Electric  Lamps 
and  the  Like  ;  T.  D.  Finizio,  New  York, 
N.  Y.  App.  filed  May  10,  1915.  Self- 
winding reel  for  the  cord. 

1,166.765.  Apparatus  for  Indicating  at  a 
Distance  the  Speeds  of  Shafts  or  the 
Like  ;  Paul  Kaminski,  Spandau,  Ger- 
many. App.  filed  Jan.  13,  1912.  Em- 
bodies a  system  of  magnets. 

1,166,792.  Evacuation  Process;  H.  C 
Snook.  Cynwyd,  Pa.  App.  filed  Oct.  8, 
1912.  Shortens  length  of  time  required 
for  evacuating  lamp  bulbs. 


Record  of 
Electrical 

Patents 

Notes  on  1  mi..]  States  Patents  issued 
.Ian  i.  1916,  prepared  by  Mitchell 
\  AIK 11.   11    Park   Row,  New   York. 


1 ,1 66, .  :>7.       Photoor  uphic     I'i.  ■ 

LJ sb    with    X-Ratb;    <;.    11.    White, 

Haverford,  Pa.     App.  filed  June  21,   1918. 

Accommodates  on,'  or  a  number  "i  plates, 
1,166.826.     Rail-Joint  Bond;  11.  Etherldge, 

Zellenople,     Pa.       App.     died     March     24, 

1914.       Hooks    into    liicascmeiit    with    foot 

ol'  rail. 

1,166,862.  Phonograph  System  for  Re- 
volving Auditorii  Ms.  1,  1:,  Myers,  Chi- 
1,  111.  App,  Bled  June  1 2,  1  :>  1 ...  De- 
signed for  the  s.in  Francisco  Ex  position 
in  connection  with  the  Panama  Canal  ex- 
hibit. 

1,166,871.  Dry  Battery  Cell;  Henry  Wil- 
li.lni  and  Harold  Olaneta,  Brooklyn,  N. 
Y.  App.  Bled  Nov.  3,  1914.  Porous  ma- 
terial wrapped  about  cartridge  and  then 
pressed  into  cell. 

1.166.892.  Apparatus  for  Producing 
High-Frequency  Oscillations  ;  R.  A. 
Fcssenden,  Brant  Rock,  Mass.  App.  filed 
March  22,  1905.  Decharged  gap  con- 
struction. 

1.166.893.  Method  for  Producing  High- 
Frkquency  Oscillations  ;  R.  A.  Fessen- 
den,  Brant  Rock,  Mass.  App.  filed  March 
22,  1905.     Continuous  or  practically  so. 

1,166,898.  Frog  for  Trolley  Wires;  C. 
E.  Gierding,  Mansfield,  Ohio.  App.  filed 
Feb.  26,  1912.  Made  of  simple  metal 
casting. 

1,166,912.  Trolley-Wire  Apparatus;  W. 
H.  Kempton,  Mansfield,  Ohio.  App.  filed 
April  8,  1912.  Castings  requiring  no 
machining. 

1,166,915.  Railway  Signaling;  C.  H.  Lay, 
Wilkinsburg,  Pa.  App.  filed  Nov.  21, 
1914.     Controlled  by  track  circuits. 

1,166,919.  Electric  -  Traction  -  Control 
System  ;  S.  D.  McCaleb,  Louisville. 
App.  filed  July  29,  1912.  For  single- 
track  roads. 

1,166,923.  Commutator  Brush;  G.  S. 
Neeley,  St.  Louis,  Mo.  App.  filed  Jan. 
21,  1915.  Flexible  conductor  from  pivot 
of  roller-carrying  arm  to  roller. 

1,166,928.  Insulator-Supporting  Bracket; 
C.  L.  Peirce,  Jr.,  Pittsburgh,  Pa.  App. 
fled  May  4,  1914.  For  high-tension  dis- 
tribution service. 

1,166,930.  Telescopic  Combined  Portable 
Flashlight  and  Writing  Pad  ;  J.  A. 
Petrie,  Westville,  Conn.  App.  filed  July 
6,  1915.  Telescoping  shell  with  writing 
material,  applied  over  flashlamp. 

1.166.950.  Electrical  Hot-Water  Ap- 
paratus ;  Johann  von  Hentzel,  New  York, 
N.  Y.  App.  filed  Dec.  16,  1914.  Water 
flowing  between  electrodes  serves  as  re- 
sistance. 

1.166.951.  Resonating  Relay;  Hans  von 
Kramer  and  Gisbert  Kapp,  Birmingham, 
England.  App.  filed  June  4,  1913.  Im- 
proved arrangement  of  flanking  contact 
member  for  reed. 

1,166,974.  Machine-Tool  Control;  A.  L. 
De  Leeuw,  Plainfield,  N.  J.  App.  filed 
Feb.  19,  1913.  Particularly  designed  for 
milling  machines  and  the  like. 

1,167,020.  Magnetic  Display  Device;  W. 
G.  Reuter,  Cincinnati,  Ohio.  App.  filed 
May  18,  1915.  For  moving  an  advertis- 
ing object  over  a  circuitous  path. 

1,167,026.  Electric  Furnace;  F.  T.  Sny- 
der, Oak  Park,  111.  App.  filed  Jan.  19, 
1914.  Permits  electrode  being  adjusted 
vertically  and  swung  to  one  side  of  fur- 
nace. 

1.167.037.  Socket  Shell;  L.  W.  Ander- 
son, Waterbury,  Conn.  App.  filed  Feb. 
24,  1915.  Screw  connection  for  securing 
parts  of  shell  together. 

1.167.038.  Circuit  -  Controller  Switch 
and  Casing  Therefor  ;  V.  G.  Apple,  Day- 
ton, Ohio.  App.  filed  May  19,  1914.  For 
automobile  starting  and  lighting  systems. 

1.167.039.  Electric-Conduit  Fitting  and 
Electric  Appliance  ;  C.  H.  Bissell,  Syra- 
cuse, N.  Y.,  and  D.  C.  Gidley,  Boston, 
Mass.  App.  filed  Oct.  28,  1911.  Socket 
resiliently  held  by  clamp  conduit  coupling. 

1,167,041.  Insulator  Support;  R.  C. 
Boozer,    Chicago,    111.      App.    filed   June   8, 


I  '1  1  1        'I  i.-i  .1    In    alio 

foi  m.i  molded  Insulator. 

1,167,042,       Insulator     Support;     Et     ( 

Bled  July  1 
181  dally  deslgni  'i   for   high  tei 

on  wires. 

L,167,04E  1  I  MO     AND     li 

Die  vi  1  Nu    Means  ,    m     i  ;    1  !ad<  .    1 

and      vV  I'll  1  la.  I  ilp! 

App.    Bled   .inn.     L7,    1914,      Selenium-04 
smoke  Indlcat 
L,167,058      Telephone  Btstbm;  a.  11    i>: 

noil,     MontClalr,     N,    J.       App     filed     Mar. 

::  1 ,  1:111.     Automatic  connecting  swltchs 
1,167,067.      Electro  maoni  1 

N.    Hill,   New    York,   N.    Y.      App.   Bled    1  »■• 
12,       1913.         Constant       air-gap      b.  I  wet 

armature  and  pole  pieces. 
1,167,085.    Automatic  Door-Rblbasi 

VIOB;     C.     E,     Llndlg,     New     York,     N.     ' 
App.    filed    Jan.     IK,     1  !i  I  r,.       Door    i 
operated  each  time  call  bell  is  rung. 

1,167, 095.  Electric  HBATBB  J  .1.  B.  Mu 
ray,  Brooklyn,  N.  Y.  App.  filed  June  2 
1915.     Sheet-metal  toaster. 

1,167,115.     Signal  for  Automobiles;  Hem 
le,    Shreveport,    La.      App.    filed     Ke 
18,   1915.     Extensible  fanlike  structure. 

1,167,119.  Buffer  Machine  for  Ai.tk 
nating  -  Current  Systems;  Arthi 
Scherbius,  Baden,  Switzerland.  Ap 
filed  June  27,  1908.  Returns  energy  ; 
proper  frequency. 

1,167,125.  Method  ok  Manufacture 
Strain  Insulators  ;  Thomas  Sloper,  D 
vizes,  England.  App.  filed  March  3 
1915.  Built-up  construction  in  which  a 
threads  take  share  of  load. 

1,167,132.  Attachment  for  Calculate 
Machines;  Martin  Teetor,  Des  Moine 
Iowa.  App.  filed  March  3,  1911.  Moti 
controlled  by  treadle. 

1,167,138.  Block-System  Switchboari 
R.  L.  Turk,  Minneapolis,  Minn.  Ap 
filed  March  21,  1912.  Eliminates  need  i 
removable  plugs. 

1,167,157.  Maximum  Indicator;  C  ( 
Durfee,  Rochester,  N.  Y.  App.  filed  Ju 
20,  1912.  Alternating-current  motor  d 
termines  the  intervals  of  time. 

1,167,163.  Coherer;  C.  F.  Frank,  Schene 
tady,  N.  Y.  App.  filed  June  10,  191 
Thorough  decoherence. 

1,167,176.  Smelting  of  Ores  and  Appar. 
tus  Therefor  ;  F.  W.  Highfield,  Caver 
ham,  England.  App.  filed  Feb.  23,  191 
Reduction  of  complex  sulphide  ores. 

1,167,185.  Telephone  Protector;  O.  "V 
Kurth,  Berlin,  N.  D.  App.  filed  Man 
26,  1915.  Lightning  arrester  wil 
cleaner. 

1,167,208.  Insulator;  W.  Oppelt,  Metuche 
N.  J.  App.  filed  Feb.  8,  1915.  Elim 
nates  need  for  tie  wires. 

1,167,232.  Attachment  Plug;  S.  Troo 
Pittsburgh,  Pa.  App.  filed  Oct.  26,  191 
Swiveling  construction. 

1,167,247.  .  System  and  Apparatus  of  Ai 
tomatic  Elevation  and  Lateral  Dire, 
tion  of  One  or  More  Guns  ;  F.  Ande 
sen,  Haaogen,  near  Tonsberg,  Norwa 
App.  filed  April  29,  1912.  Embodii 
synchronously  running  motors. 

1,167,294.  Railway  Block  Signaling  Syi 
tem  ;  W.  Grunow,  Jr.,  New  York,  N.  "! 
App.  filed  Jan.  16,  1915.  Signal  aut< 
matically  set  as  car  enters  and  leav< 
blocks. 

1,167;310.  Interrupter  Mechanism  fc 
Ignition  Dynamos  ;  C.  T.  Mason,  Sun 
ter,  S.  C.  App.  filed  Nov.  21,  1912.  In 
proved  interrupter  and  condenser  stru< 
ture. 

1,167,318.  Magnetic  Latch;  F.  j 
Schoenle,  Buffalo,  N.  Y.  App.  filed  Apr 
18,  1914.     For  elevator  doors. 

1,167,325.  Combined  Central  Energ 
Telephone  and  Watchman's  Cloc 
System  ;  L.  Airhart,  West  Reading,  P; 
App.  filed  Dec.  4,  1913.  Raising  receivt 
records  the  station  and  time. 

1,167,344.  Automatic  Organ  ;  M.  C  B> 
man  and  F.  A.  Pilcher,  Binghamton,  1 
Y.  App.  filed  April  16,  1913.  Represen 
thirty  different  musical  instrument 
(Forty  claims.) 

1,167,366.  Dynamo-Electric  Machineri 
R.  A.  Fessenden,  Brookline,  Mass.  Ap; 
filed  Jan.   29,  1913.     Submarine  signalini 

1,167,368.  Head  Support  for  Telephon 
Receivers  ;  C.  Adams-Randall,  Bostoi 
Mass.  App.  filed  March  24,  1914.  Vei 
tical  and  swivel  adjustment  of  receivera 

1,167,370.  Rail  Bond;  J.  Lindley,  Prov 
dence,  R.  I.  App.  filed  April  14,  191 
Completely  concealed  by  fishplates. 

14,041      (reissue).     Rear-End    Signal    fc 
Vehicles  ;  C.  F.  Marston,  Cedarhurst,  1 
Y.     Original  No.   1,095,902,  dated  May 
1914;   reissue   filed   Aug.    18,    1915.  /  Coi 
trolled  by  foot  pedal. 
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Organizing  for  Emergencies 

ONE  advantage  the  small  business  will  always  have 
over  its  big  brother  is  that  it  can  change  front  and 
dapt  itself  more  quickly  to  unexpected  conditions, 
'he  larger  corporation  necessarily  must  move  more 
lowly  than  the  smaller  concern.  Yet  so  important  is 
tie  factor  of  flexibility  that  it  seems  worth  emphasizing 
i  an  industry  like  the  electrical  one,  in  which  concen- 
ration  into  larger  units  has  proved  economical  both  in 
lanufacturing  and  public  utilities.  Accidents  will  al- 
ways happen.  We  guard  ourselves  in  contract  against 
acts  of  God"  but  often  do  not  carry  out  the  spirit  of 
le  maxim  that  "Heaven  helps  those  who  help  them- 
jlves."  It  would  seem  worth  while  to  standardize  not 
illy  for  the  day-after-day  conditions  but  for  the  unex- 
ected.  After  all,  buyers,  whether  they  are  purchasing 
laterials,  riding  on  trains  or  buying  light,  form  their 
pinions  of  the  seller  of  the  commodity  or  the  service 
ot  upon  the  fact  that  90  per  cent  of  the  time  they  get 
hat  they  expect  but  upon  the  10  per  cent  of  failures, 
fe  ride  day  after  day  on  the  train,  for  example,  on 
ihedule  time.  An  unexpected  sleet  storm  throws  trans- 
lation completely  out  of  gear.  Our  opinion  of  the 
lilroad  company  is  formed  not  on  the  basis  of  its 
mtine  practice  but  on  the  way  it  handles  the  emer- 
sncy.  Here  is  an  opportunity  for  superorganization. 
;  ought  to  be  possible,  in  the  hour  of  such  an  emer- 
sncy,  automatically  to  cut  in  a  group  of  executives  and 
it  out  a  mass  of  routine.  These  steps  would  straighten 
it  the  tangle  in  service.  Similarly,  in  many  other  busi- 
;sses  an  "emergency  cord"  that,  when  pulled,  would 
ill  into  action  a  group  of  executives  would  go  far 
ward  establishing  a  correct  public  sentiment. 


ervice  Begets  Service 

TNDERLYING  the  development  of  public  utilities 
-^  is  the  principle  that  service  begets  a  demand  for 
rvice.     When  a  company  builds  the  needed  facilities 

a  promising  district  it  does  so  with  full  confidence 
at  public  use  of  the  service  is  assured.  Extensions  of 
le  by  central  stations  in  the  early  days  had  to  be  made 
merally  on  faith  in  the  market.  If  this  faith  had 
sen  less  certain,  many  communities  would  lack  to-day 
service  which  is  a  necessity  of  comfortable  life.     But 

times  like  the  present  many  companies  have  the 
easing  experience  of  a  demand  which  absorbs  all  the 
rvice  that  their  overburdened  systems  can  furnish, 
ley  are  getting  the  full  benefits  of  construction  policies 
liich  were  well  in  advance  of  immediate  needs.  They 
e   reaping    a   harvest   from    intensive   cultivation    of 


territory.  It  is  because  of  the  settled  policy  of  build- 
ing in  advance  of  the  immediate  demand  that  we  are 
able  to  see  to-day  some  instances  of  increases  in  monthly 
gross  earnings,  as  compared  with  the  previous  year,  of 
25  to  50  per  cent  and  even  higher.  The  lesson  which 
this  carries  is  that  companies  can  afford  to  provide 
facilities  before  they  have  contracts  for  them  in  hand. 
In  fact,  if  they  are  to  gain  the  full  reward,  they  cannot 
afford  not  to  follow  such  a  policy. 


The  Competition  for  Private  Capital 

THERE  are  something  like  6500  securities  listed  in 
the  open  market  for  investment,  said  a  speaker 
discussing  the  development  of  water-powers  on  the  pub- 
lic domain  at  the  Pan-American  Scientific  Congress. 
Developments  of  water-power,  in  other  words,  compete 
for  capital  with  a  tremendous  list  of  industrial  and  other 
securities.  The  broad  question  of  supply  and  demand  of 
capital  must  be  recognized  by  legislators  and  other  of- 
ficers in  the  public  trust  unless  they  wish  to  turn  private 
capital  away  from  developing  water-powers  on  the  public 
domain.  Capital  will  go  in  the  direction  of  greatest 
return  consistent  with  safety  and  permanence.  If  either 
federal  or  state  laws  are  enacted  which  impose  condi- 
tions that  reduce  the  return  from  capital  or  make  perma- 
nent improvements  an  uncertain  quantity,  capital  simply 
will  not  turn  to  these  enterprises  but  will  find  a  market 
in  other  securities  from  which  there  is  greater  return 
and  a  more  certain  future. 


Winning  the  Small  Consumer 

WE  have  so  often  discussed  the  relation  of  the 
central-station  industry  to  the  business  of  the 
small  consumer  that  we  almost  hesitate  again  to 
raise  the  issue.  It  is  not  a  sensational  business,  this 
putting  half  a  dozen  electric  lights  into  the  poor  man's 
home,  but  it  brings  its  reward  to  the  central  station  in 
the  long  run,  and  it  also  accomplishes  an  end  toward 
which  the  central  station  is  bound  to  advance — the  end 
of  serving  all  the  citizens  of  the  community  to  which 
it  owes  its  franchise  rights.  The  people  who  welcome 
electrical  supply  have  a  right  to  ask  that  the  company 
assuming  the  duty  shall,  in  so  far  as  in  it  lies,  see  to 
it  that  even-handed  justice  is  dealt  out  to  all  consumers. 
The  public  does  not  expect  the  central-station  company 
so  to  conduct  its  business  that  only  the  prosperous  few 
can  profit  from  the  rights  which  have  been  assigned  by 
all.  To  do  the  central  stations  justice,  they  are  look- 
ing at  their  duty  to  the  community  in  just  the  broad- 
minded  way  here  indicated.     They  have,  however,  too 
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often  neglected  the  small  consumer,  t<>  his  and  their 
detriment,     it   was  the  fashion  of  the  central  itation 

man  at  one  time  to  speak  with  contempt  of  the  customer 

whose  requirements  were  limited  to  half  ■  do/en  lights 

and  whose  lulls  were  conspicuously  small. 

\  central  station,  however,  tails  in  its  duty  to  the 
community  it'  it  draws  the  line  at  customers  who  can- 
not be  profitably  served  by  expensive  methods,  and  it 
is  right  here  that  the  Hat  rate  comes  to  the  front.  In 
an  article  on  another  page  the  author  shows  that  even 
in  territory  where  the  distribution  is  scattered  the 
aggregate  amount  of  small  business — too  small  to  be 
profitably  metered,  but  yielding  good  returns  on  a  fiat 
rate — is  sufficient  to  make  a  very  material  addition  to 
the  company's  profits.  A  station  which  is  taking  in 
over  $100,000  worth  of  business  from  these  petty  cus- 
tomers has  no  right  to  bemoan  its  fate,  and  the  experi- 
ence of  years  in  Hartford,  Conn.,  where  the  company 
has  taken  in  nearly  $125,000  a  year  from  contract  cus- 
tomers, shows  that  the  small  consumer's  load  in  the 
long  run  pays;  for  Hartford,  as  nearly  as  can  be  ascer- 
tained, is  getting  from  its  contract  consumers  a  price 
per  kilowatt-hour  actually  delivered  which  compares 
favorably  with  that  received  from  its  other  consumers, 
and  the  cost  of  carrying  on  the  business  is  singularly 
small.  One  electric  company  in  a  small  city  is  shown  to 
have  obtained,  at  the  total  cost  of  about  $5  per  customer 
for  the  commercial  campaign,  nearly  $20,000  worth  of 
business  from  between  1300  and  1400  customers,  and 
when  the  work  is  done  upon  a  larger  scale  the  relative 
cost  of  getting  business  is  likely  to  be  still  smaller. 

The  main  thing  in  working  out  the  problem  of  reach- 
ing the  small  consumer  with  the  contract  system  is  to 
organize  a  low-cost  wiring  program,  a  thing  which  can 
be  much  more  easily  done  in  places  of  moderate  size 
than  in  large  centers.  Then  comes  the  organization  of 
distribution  in  such  wise  that  the  investment  of  the 
company  shall  not  be  disproportionately  large  consider- 
ing the  revenues.  And,  finally,  the  campaign  should 
be  so  organized  as  to  get  all  the  density  of  service  that 
conditions  permit.  Three  or  four  little  houses  can  be 
perfectly  well  served  by  one  small  transformer.  A  block 
of  apartments  can  be  treated  by  the  contract  system  at 
a  minimum  cost,  and  in  general  if  one  can  make  a  clean 
sweep  of  all  the  buildings,  big  and  little,  in  a  given  ter- 
ritory, the  distribution  costs  will  come  down  to  the  point 
where  they  ought  to  be.  Ordinarily  the  contracts  are 
made  on  something  like  a  cent  per  watt  per  month  for 
the  smallest  consumer,  and  at  this  figure,  if  the  small- 
business  campaign  is  thoroughly  carried  out,  good 
profits  can  be  shown. 


Impulse  Currents 

THE  paper  read  by  Dr.  Steinmetz  last  week  before 
the  American  Institute  of  Electrical  Engineers, 
on  the  "Outline  of  Theory  of  Impulse  Currents,"  was 
devoted  to  pure  theory  and  mathematical  reasoning. 
Nevertheless,  its  teachings  convey  a  valuable  contribu- 
tion to  the  classification  of  electric  currents  from  a 
practical  point  of  view. 

With  characteristic  incisiveness,  Dr.   Steinmetz  pre- 


sent   the  fundamental  relations  of  the  electric  circuit  in 

a  mathematical  form  so  simple  that  it  seems  impossible 
to  get  any  nearer  to  the  natural  bed-rock  of  the  subject. 
He  starts  with  the  two  well-known  fundamental  con- 
ditions, namely,  first,  that  the  voltage  drop  in  any  ele- 
ment of  a  conductor  at  any  instant  must  be  the  sum 
of  the  Ir  drop  and  of  the  drop  in  overcoming  inductive 
inertia;  second,  that  the  instantaneous  current  drop  in 
the  same  conductor  element  is  the  sum  of  the  leakage 
drop  and  of  the  capacitance  absorption  due  to  change  of 
voltage.  He  then  reproduces  the  well-known  second- 
order  differential  equation  of  current  along  the  con- 
ductor, which  comprises  both  these  relations,  and  pre- 
sents the  essential  integral  or  primitive  relations  of 
both  current  and  voltage  which  satisfy  the  differential 
equation. 

The  integral  primitive  condition  of  any  possible  volt- 
age or  current  relation  in  any  conductor  is  shown  to  be 
a  certain  arbitrary  constant,  depending  upon  the  physi- 
cal limitations  of  setting  up  the  disturbance,  multiplied 
by  a  certain  exponential  a  of  the  length  and  by  another 
exponential  b  of  the  time.  The  ratio  of  the  voltage  to 
the  current  at  any  place  and  moment,  for  the  particular 
disturbance  considered,  is  always  a  certain  characteris- 
tic impedance  for  the  conductor,  including  its  linear 
constants,  and  the  time  exponential  6.  The  salient  re- 
lation, however — and  the  essence  of  the  disclosures  in 
the  paper — is  that  these  two  exponential  factors  a  and 
6,  affecting  the  decay  of  the  disturbance  in  distance  and 
the  decay  in  time  respectively,  are  interlocked  in  a  cer- 
tain manner  with  each  other  and  with  the  linear  con- 
stants of  the  conductor;  i.e.,  its  resistance,  inductance, 
capacitance  and  leakage.  Consequently,  a  given  time 
exponential  &  in  a  conductor  of  any  one  set  of  linear 
constants  will  determine  a  corresponding  definite  dis- 
tance exponential  a.  The  decay  in  time  and  in  space  is 
definitely  associated.  With  the  very  large  range  in 
numerical  values  of  the  various  types  of  conductor  that 
engineers  work  with,  underground  and  overhead,  an  im- 
mense range  and  scope  of  possible  connection  exists  be- 
tween the  space  and  time  exponentials  a  and  b.  The 
field  of  intellectual  inquiry  is  awful  to  contemplate  in 
its  immensity,  so  far  as  concerns  pure  theory ;  and,  even 
limiting  the  mental  horizon  to  those  regions  which 
occur  in  every-day  practice,  the  field  is  so  vast  that  it 
is  possible  to  make  at  this  stage  of  our  experience  only 
a  rough  reconnaissance  survey  of  the  whole,  leaving  de- 
tailed mapping  to  the  future. 

Certain  broad  generalizations  of  a  very  interesting 
nature  are  outlined  in  the  paper.  In  the  first  place,  all 
those  numerical  values  of  the  time  exponential  6  which 
are  numerically  real  condemn  themselves  to  rapid  dis- 
solution; i.e.,  they  become  quickly  damped  out,  or  decay 
quickly  to  nothingness.  These  correspond  to  transients 
generally.  Only  numerical  values  of  6  which  are  not 
real — i.e.,  either  zero  or  imaginary — can  persist.  The 
former  persist  as  steady  or  continuous  currents,  such 
as  are  given  by  a  storage  battery.  The  latter  persist 
as  sinusoidal  alternating  currents.  When  6  is  a  com- 
plex number,  with  both  real  and  imaginary  components, 
the  latter  determines  an  alternating  current,  but  the 
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former  sentences  it  to  death,  so  that  it  soon  disappears 
as  an  oscillatory  transient. 

The  regions  of  simple  sustained  alternating  and  con- 
tinuous currents  of  unreal  b  have  been  already  fairly 
well  mapped  out  by  engineers.  The  principal  interest 
lies  to-day,  then,  in  the  suicidal  transients  of  real  b, 
which  are  often  bugbears  to  engineers.  The  paper  dis- 
cusses them  in  outline  at  considerable  length.  They 
are  essentially  of  two  kinds  from  a  numerical  stand- 
point, namely,  real  b's  associated  with  real  a's  and  real 
b's  associated  with  imaginary  a's.  As  to  which  condi- 
tion will  present  itself,  this  depends  on  the  linear  con- 
stants, i.e.,  on  the  kind  of  conductor.  The  paper  calls 
these  two  classes  of  transient  impulses  non-periodic  and 
periodic  impulse  currents.  This  name  is  very  unsuit- 
able, because,  as  the  paper  itself  points  out,  there  is 
nothing  periodic  about  their  recurrence  in  time,  for  they 
all  decay  steadily  to  zero.  There  is  only  a  certain  con- 
dition of  recurrence  in  distance.  It  would  seem  better, 
therefore,  to  call  them  non-spacic  and  spacic  impulse 
currents,  even  though  these  words  are  not  yet  found 
in  dictionaries.  This  is,  of  course,  a  mere  matter  of 
nomenclature. 

It  seems  doubtful  at  present  whether  there  is  enough 
distinction  between  these  two  classes  of  transient  im- 
pulses to  make  their  separate  and  independent  mapping 
worth  while.  This  is  a  matter  for  the  future  to  deter- 
mine. Both  are  transients  and  are  not  depended  upon 
as  yet  for  any  useful  result.  Both  decay  steadily  in 
time.  Both  have  general  and  parallel  possible  relations 
of  current  and  voltage  phase  at  certain  corresponding 
spacings  apart.  In  the  one  case  the  characteristic 
separation  of  voltage  and  current  phases  is  a  hyperbolic 
line  angle  and  in  the  other  a  circular  line  angle.  Gen- 
eral trigonometry  covers  both  under  its  broad  wings. 


The  Extension  of  Electric  Supply 

A  RECENT  address  by  Samuel  Insull  emphasizes 
anew  the  possibilities  of  widespread  networks  in 
increasing  the  efficiency  of  electrical  supply.  As  our 
readers  know,  the  Commonwealth  Edison  Company,  of 
which  Mr.  Insull  is  president,  has  made  enormous 
progress  in  the  supply  of  electricity  in  bulk,  particu- 
larly for  railway  purposes.  The  fundamental  point  to 
which  he  draws  attention  is  that  if  all  the  railways  in 
the  Chicago  district  should  be  electrified,  as  is  not  un- 
likely in  the  near  future,  they  would  add  125,000  kw. 
to  the  present  call  for  power  and  would  require,  taking 


no  account  of  the  diversity  factor,  a  total  output  for  a 
single  system  of  728,000  kw.  Owing  to  the  distribution 
of  the  railway  load,  however,  the  net  effect  of  the  addi- 
tion would  be  a  reduction  in  the  total  full  demand  of 
150,000  kw.  In  other  words,  the  effect  of  the  diversity 
factor  due  to  the  addition  of  the  railway  load  would  be 
in  point  of  fact  to  steady  the  output  of  the  whole  system 
to  an  extent  that  would  actually  cut  down  the  necessary 
investment  to  deliver  the  power  by  not  less  than  $30,- 
000,000,  could  the  whole  saving  be  accomplished,  and, 
in  addition,  the  saving  in  total  fuel  would  be  nearly 
6,000,000  tons  of  coal  per  year. 

In  other  words,  the  addition  of  a  railway  load  calling 
for  125,000  kw.  would,  owing  to  the  distribution  of  that 
load  throughout  the  day,  add  nothing  to  the  investment 
and  would  be  likely  to  save  something  by  a  steadying  of 
the  demand  at  critical  periods.  Figures  of  this  kind 
are,  of  course,  subject  to  correction  owing  to  the  some- 
what uncertain  data;  but  Mr.  Insull's  success  in  carry- 
ing out  the  bigger  problems  of  electrical  distribution 
has  been  so  signal  as  to  give  his  words  great  weight, 
and  one  can  say  with  perfect  safety  that  the  larger  the 
distribution  and  the  more  diversified  the  interests  which 
it  supplies  the  greater  opportunity  for  heavy  saving  in 
the  total  investment  per  kilowatt  of  output.  In  this 
particular  instance  it  seems  possible  to  put  on  an  added 
load  of  more  than  20  per  cent  without  substantial  in- 
crease in  the  capital  charges.  What  this  means  for 
economy  goes  without  saying.  Probably  the  Chicago 
case  is  the  more  striking  from  the  enormous  concentra- 
tion of  railway  business  about  that  great  center,  but 
Mr.  Insull's  main  contention  of  the  desirability  of  very 
wide  distribution  of  power  covering  large  areas  and 
very  diversified  industries  is  in  theory  and  in  practice 
thoroughly  sound. 

It  is  a  thing  to  which  legislators  and  commissions 
should  give  most  grave  attention,  for  it  furnishes  added 
evidence  that  electrical  distribution  is  a  natural 
monopoly  from  the  physical  standpoint,  in  that  it  is 
a  business  which  gains  enormously  from  unified  con- 
trol if  that  control  involves  physical  unification  of  the 
distribution  systems.  We  have  over  and  over  pointed 
out  the  advantages  of  this,  particularly  in  connection 
with  hydroelectric  systems,  and  there  are  to-day  three 
or  four  great  networks  delivering  power  from  varied 
sources,  and  even  from  varied  watersheds,  at  a  great 
joint  gain  in  efficiency.  The  half  has  not  been  done 
in  such  systems  as  these,  and  the  lessons  which  may  be 
drawn  from  Mr.  Insull's  address  may  be  well  taken  to 
heart  by  those  in  charge  of  all  such  large  enterprises. 


THIS  is  the  regular  commercial  is- 
sue of  the  Electrical  World  — 
the  fourth  number  of  the  month,  in  which  special 
emphasis  is  given  to  subjects  of  sales  methods  and 
increasing  the  extent  and  number  of  the  uses  of  electric 
service.  The  issue  of  next  week,  Jan.  29,  will  be  largely 
devoted  to  engineering  applications  of  electricity,  with 
articles  on  motor-drive  arrangements  in  textile  mills, 
electricity  in  excavating  work,  the  application  of  stor- 
age batteries  to  alternating-current  systems,  etc.  In 
the     first — or     public-relations — number     of     February 


The  Coming  Issues 

fliiniiiiiiiiiiiiiiiJiiiiiimiiiiiuiiUitiiiuniuiiaiiimiiuiuiiiiuiiJiiiumi 


there    will    be    inaugurated    a    series    of 
monthly   "Talks   in   the    Industry"   with 


leading  electrical  men,  the  first  of  the  group  being  an 
interview  with  Guy  E.  Tripp,  chairman  of  the  board  of 
directors  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  on  "Public  Utilities."  Continuing  the 
customary  schedule  of  rather  specialized  numbers,  the 
second,  third  and  fourth  issues  of  the  month  will  fea- 
ture respectively  station  operating  practice,  technical 
and  engineering  topics,  and  subjects  connected  with  the 
commercial  side  of  the  industry. 
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Rl  pnits  of  Convcn 
1 1 1 1   Meeting 

of  Electrical  AmOcU 
lions    and    Societiei 


Institute  of  Consulting  Engineers  Hold 

Annual  Meeting 

rhe  opportunity   of  the  engineer   to   render  public 
service  was  the  keynote  of  the  presidential  address  <>t 

Dr.  Iv  L.  Curt  hell  at  the  annual  meeting  of  the  Ameri- 
can  Institute  of  Consulting  Engineers  at  the  Engi- 
neers' Club,  New  York,  Jan.  17.  He  cited  the  instances 
during  the  year  in  which  the  institute  as  a  body  had 
undertaken  work  for  the  general  good  and  also  indicated 
directions  in  which  further  work  was  possible.  He 
emphasized  the  desirability  of  co-operation  between  the 
institute  and  the  Chamber  of  Commerce  of  the  United 
States  of  America,  of  which  the  institute  is  a  member. 
The  chamber  is  about  to  take  up  inland  waterways  and 
the  merchant  marine,  in  which  there  should  be  a  large 
engineering  interest  and  in  which  the  advice  of  the 
institute  would  be  of  material  assistance  to  the  chamber. 
Dr.  Corthell  urged,  too,  that  the  membership  of  the 
institute,  now  numbering  eighty,  be  enlarged  by  the 
addition  of  those  with  a  professional  record  and  experi- 
ence commensurate  with  the  institute's  requirements. 

Following  the  reading  of  the  committee  reports 
there  was  a  discussion  on  the  matter  of  valuation,  par- 
ticipated in  by  Gustav  Lindenthal,  Gardner  S.  Wil- 
liams, Dr.  A.  C.  Humphreys  and  F.  A.  Molitor.  As  a 
result  of  this  discussion  it  was  resolved  that  the  council 
of  the  institute  be  asked  to  take  under  consideration  the 
advisability  of  appointing  a  standing  committee  on  the 
matter  of  valuation.  It  was  pointed  out  that  in  this  sub- 
ject, now  of  exceedingly  great  interest  and  importance, 
because  of  the  government's  valuation  of  railroads,  the 
institute  might  bear  an  important  part  in  shaping  the 
views  of  the  public  along  sane  lines. 

An  incident  of  the  evening  was  a  brief  tribute  to  the 
memory  of  C.  C.  Schneider  by  Mr.  Lindenthal  and  a 
suspension  of  the  proceedings  while  the  members  stood 
silent  as  a  mark  of  respect  for  the  deceased  member. 

Reporting  on  the  matter  of  the  institute's  part  in  the 
preparedness  movement,  Ralph  Mershon  told  of  the 
formulation  of  bill  for  an  officers'  reserve  corps,  which 
has  been  made  part  of  the  administration's  prepared- 
ness program.  Mr.  Mershon  also  called  attention  to  a 
bill  introduced  in  the  Senate  by  Senator  Pomerene  of 
Ohio  which  makes  possible,  through  additional  instruc- 
tional officers  detailed  from  the  army,  the  improvement 
of  the  courses  of  military  instruction  in  the  land-grant 
colleges.  The  meeting  approved  of  Mr.  Mershon's  pro- 
posal to  give  the  support  of  the  institute  to  this  measure. 

There  was  present  as  a  guest  of  the  president  R.  E. 
Mathot,  president  of  the  Chamber  of  Consulting  Engi- 
neers of  Belgium  and  chairman  of  th£  council  of  the 
International  Federation  of  Consulting  Engineers.  Mr. 
Mathot  recounted  briefly  the  progress  of  the  interna- 
tional federation,  pointing  out  that  at  the  Ghent  con- 
vention, which  was  the  first,  there  were  eleven  associa- 
tions represented.  In  1914,  at  the  Berne  convention, 
there  were  fourteen  associations,  the  new  ones  being 
the  Swiss.  Polish  and  Austrian  societies.  He  stated 
that  an  assocation  now  in  process  of  formation  in  Italy 
would  come  into  the  federation,  and  that  only  England 
and  the  United  States  would  then  be  unrepresented  in 
the  international  body.  He  urged  strongly  that  the 
American  institute  come  in,  pointing  out  the  advantages 


in  standardizing  codes  of  ethics  and  in  making  possibh 
the  recommendation  by  engineers  in  one  country  o] 
thoroughly  competent  men  in  others.  Among  the  pro 
posed  activities  of  the  international  federation  is  th< 
publication  of  a  year  book  giving  fully  the  qualification! 
of  the  members,  so  that  their  selection  for  work  by  theii 
fellows  in  foreign  countries  will  be  made  easy. 

The  election  of  the  following  members  of  the  council 
was  announced:  S.  Whinery,  A.  C.  Humphreys,  G.  F 
Swain,  F.  A.  Molitor. 


Meeting  of  Ohio  Utility  Managers 

Several  transmission,  distribution,  new-business  co- 
operation and  meter  subjects  of  general  interest  were 
discussed  at  the  Akron  convention  of  the  Ohio  Electric 
Light  Association's  standing  committees  on  Tuesday, 
Wednesday  and  Thursday  of  this  week.  The  papers 
presented  included  "The  Value  of  Periodic  Transformer 
Testing,"  by  W.  E.  Salber,  superintendent  of  lines  of 
the  Northern  Ohio  Traction  &  Light  Company;  "The 
Erection  of  High-Tension  Street-Tower  Transmission 
Lines,"  by  Frank  Howard,  general  superintendent  of 
the  Wheeling  (W.  Va.)  Electric  Company;  "The  Porce- 
lain Industry,"  by  A.  0.  Austin,  chief  engineer  of  the 
Ohio  Insulator  Company ;  "The  Mazda  Lamp  in  Photog- 
raphy," by  J.  R.  Colville,  National  Lamp  Works;  "Elec- 
tric Furnaces,"  by  J.  C.  Mathieu,  power  engineer  Day- 
ton Power  &  Light  Company,  and  "Maximum-Demand 
Meters  and  Apparatus,"  by  William  Bradshaw  and 
Chester  I.  Hall  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  and  the  General  Electric  Company 
respectively. 

Many  commercial  suggestions  were  presented  in  a 
general  discussion  of  the  advisability  of  selling  appli- 
ances on  the  installment  plan,  the  best  method  of  pay- 
ing central-station  salesmen,  ways  of  inducing  mini- 
mum-charge consumers  to  use  more  energy,  and  the 
amount  which  companies  can  afford  to  spend  for  secur- 
ing new  business.  Some  of  the  qualifications  of  a  good 
salesman  were  brought  out  in  an  address  on  salesman- 
ship by  T.  L.  Barnes,  sales  manager  of  the  insulated 
wire  department  of  the  B.  F.  Goodrich  Company. 

Among  other  events  at  the  convention  were  an  ad- 
dress by  Will  Christy,  vice-president  of  the  Northern 
Ohio  Traction  &  Light  Company;  a  talk  on  "Resuscita- 
tion from  Electric  Shock,"  by  Dr.  E.  S.  Lyon,  and  in- 
spection trips  to  various  places  of  interest,  including  the 
Northern  Ohio  Traction  &  Light  Company's  steam  gen- 
erating station  and  factories  of  the  Ohio  Insulator  Com- 
pany and  the  Kelly-Springfield  Tire  &  Rubber  Company. 
The  papers  brought  forth  interesting  discussion. 

The  next  committee  meeting  will  be  held  at  Spring- 
field on  March  15,  and  following  that  one  will  be  held 
at  Newark  on  May  17.  The  annual  convention  will  be 
held  at  Cedar  Point,  Ohio,  July  18,  19,  20  and  21.  The 
first  day  of  the  convention  will  be  devoted  to  executive 
and  public  policy  sessions,  the  second  to  technical  ses- 
sions, the  third  to  commercial,  and  the  last  day  to  gen- 
eral sessions.  Instead  of  individual  papers  each  com- 
mittee will  make  a  report,  which  will  be  followed  by  a 
round-table  discussion.  A  few  addresses  will  be  made 
by  men  prominent  in  their  line. 
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The  Niagara  Falls  Power  Bill 

Representatives  of  the  power  companies,  the  State 
f  New  York  and  others  interested  in  the  so-called  Cline 
[iagara  Falls  power  bill  have  appeared  before  the 
[ouse  of  Representatives  committee  on  foreign  affairs, 
rhich  has  charge  of  the  bill,  to  urge  that  the  committee 
escind  its  announced  intention  to  hold  no  more  hear- 
igs  on  the  bill  except  on  matters  which  may  have  come 
p  since  the  exhaustive  hearings  on  the  proposed  meas- 
re  during  the  last  Congress. 

The  result  was  that  the  committee  announced  that  it 
rould  make  a  visit  to  Niagara  Falls  and  Buffalo,  for  the 
urpose  of  going  into  questions  raised  in  connection 
ritK  the  bill.  The  work  is  not  to  be  intrusted  to  a  sub- 
jmmittee,  but  it  is  expected  that  the  full  membership 
f  the  House  foreign  affairs  committee  will  make  the 
•ip  to  inspect  the  sites  and  plants  under  discussion  in 
Hinection  with  the  bill.  It  is  said  at  the  office  of  the 
>mmittee  in  Washington  that  as  representatives  of 
le  private-citizen  element  have  not  heretofore  been 
eard  by  the  committee,  attention  will  be  paid  to  any- 
ling  any  citizen  may  wish  to  present  at  the  coming 
earing,  especially  as  there  has  been  so  much  said  as  to 
le  possibility  of  destroying  the  scenic  beauty  of  Ni- 
agara Falls.  The  suggestion  that  the  committee  should 
isit  the  cities  of  Buffalo  and  Niagara  Falls  met  with 
le  approval  of  the  representatives  of  the  power  com- 
mies and  others  interested  who  went  to  Washington, 
hey  pointed  out,  informally,  that  so  many  things  have 
>me  up  in  connection  with  the  Cline  bill  since  the  last 
sarings  were  held  that  they  believed  it  would  be  wise 
>r  the  committee  to  visit  the  plants  and  the  falls. 

Henry  D.  Flood,  chairman  of  the  House  foreign  af- 
lirs  committee,  informed  a  representative  of  the  Elec- 
itlCAL  WORLD  in  Washington  that  the  committee  has 
ist  begun  the  consideration  of  the  diplomatic  appro- 
bation bill.  Work  on  this  will  engage  its  attention 
)r  two  weeks,  so  that  it  will  be  some  time  before  it 
in  make  its  proposed  trip.  The  committee  has  placed 
l  Mr.  Flood's  hands  arrangements  for  the  trip  and  the 
xing  of  the  date. 


Section  Activities  of  I.  E.  S.  Increasing 

A  meeting  of  the  council  of  the  Illuminating  Engi- 
eering  Society  was  held  in  New  York  on  Jan.  13.  The 
etailed  plans  for  the  special  midwinter  convention  to 
e  held  Feb.  10  and  11  were  outlined.  Reports  on  see- 
on  activities  were  given  by  J.  L.  Minick,  vice-president 
f  the  Pittsburgh  Section;  Prof.  George  A.  Hoadley, 
ice-president  of  the  Philadelphia  Section,  and  Clarence 
.  Law,  vice-president  of  the  New  York  Section.  W.  A. 
'urgin  reported  on  the  Chicago  Section  activities  and 
>r.  Louis  Bell  on  the  activities  of  the  New  England 
ection.  All  these  reports  indicated  that  the  several 
actions  of  the  society  are  to  have  a  very  successful 
ear  in  the  point  of  papers,  attendance,  etc.  Dr.  E.  P. 
[yde,  chairman  of  the  committee  on  lectures,  presented 

report  outlining  the  plans  for  the  series  of  lectures 
u  illuminating  engineering  which  are  to  be  given  in 
le  fall  of  1916  at  one  of  the  Eastern  universities. 

The  following  committee  appointments  were  con- 
rmed:  Committee  on  education,  F.  K.  Richtmyer, 
liairman ;  sub-committee  on  industrial  lighting  of  the 
:>mmittee  on  popular  lectures,  H.  H.  Magdsick,  George 
i.  Halvorson ;  committee  on  ways  and  means  of  the  lec- 
ure  course,  J.  D.  Israel,  Dr.  A.  S.  McAllister,  W.  J. 
errill,  G.  H.  Stickney ;  committee  on  editing  and  puli- 
ation, Dr.  A.  S.  McAllister.  Fourteen  applicants  were 
ransferred  from  the  grade  of  associate  member  to  that 
f  member.  One  applicant  was  elected  an  associate 
lember. 


A.  I.  E.  E.  Convention  to  Be  Held  in  Cleveland 
in  June 

The  board  of  directors  of  the  American  Institute  of 
Electrical  Engineers  held  its  regular  monthly  meeting 
in  New  York  on  Jan.  14.  Upon  the  recommendation  of 
the  meetings  and  papers  committee  it  was  voted  to  hold 
the  1916  annual  convention  in  Cleveland,  Ohio,  during 
the  last,  week  in  June,  and  the  president  was  authorized 
to  appoint  a  convention  committee  to  co-operate  with  the 
meetings  and  papers  committee  in  making  the  arrange- 
ments and  preparing  the  program. 

Upon  the  recommendation  of  the  board  of  examiners, 
104  applicants  were  elected  to  the  grade  of  associate,  71 
students  were  ordered  enrolled,  three  applicants  were 
elected,  and  three  associates  were  transferred  to  the 
grade  of  member.  One  member  was  transferred  to  the 
grade  of  fellow.  Upon  the  petition  of  Dr.  Erich  Hous- 
mann  and  the  approval  of  the  sections  committee,  au- 
thority was  granted  for  the  organization  of  a  branch  at 
the  Brooklyn  Polytechnic  Institute.  The  constitutional 
revision  committee  submitted  its  report,  recommending 
certain  amendments  to  the  constitution,  which  were 
approved  by  the  board  of  directors,  and  the  committee 
was  authorized  to  prepare  an  explanatory  letter  and  the 
ballots  and  to  submit  the  amendments  to  the  member- 
ship for  a  vote,  as  required  by  the  constitution. 


Executive    Committee    Meeting,  N.  E.  L.  A. 

A  largely  attended  meeting  of  the  executive  commit- 
tee of  the  National  Electric  Light  Association  was  held 
on  Jan.  14  at  the  offices  of  the  association  in  New  York 
City,  when  a  very  extensive  program  of  business  was 
transacted.  Resolutions  of  regret  were  adopted  in  re- 
gard to  the  death  of  James  I.  Ayer,  who  was  president 
of  the  association  in  1893. 

W.  H.  Atkins,  the  treasurer,  in  presenting  his  report, 
showed  from  the  balance  sheet  that  the  national  body 
was  in  better  financial  circumstances  than  ever  before 
in  its  history,  and  that  there  had  been  added  to  the 
reserve  some  $15,000  in  securities. 

A  list  of  1015  new  members  was  passed  upon.  The 
formation  of  four  new  company  sections  at  Newport 
News,  Va.,  Middleton,  Ohio,  Clearfield,  Pa.,  and  Salt 
Lake  City,  Utah,  was  authorized. 

President  Lloyd  made  a  complete  statement  of  the 
plans  for  this  year's  convention,  to  be  held  at  Chicago 
during  the  week  of  May  22.  The  exhibition  and  trans- 
portation committees  met  in  Chicago  on  Jan.  21  to  con- 
summate various  arrangements  necessary  for  the  carry- 
ing of  these  plans  into  effect. 

On  the  application  of  several  manufacturing  compa- 
nies in  Class  D,  it  was  voted  to  authorize  the  forma- 
tion of  the  proposed  manufacturers'  section,  the  matter 
being  referred  back  to  the  Class  A  membership  for 
constructive  action. 

On  the  report  of  a  special  committee  composed  of  H. 
A.  Wagner  and  W.  C.  L.  Eglin,  and  on  recommendation 
of  the  committee  on  company  sections,  the  executive 
committee  voted  to  deliver  to  every  member  of  the  asso- 
ciation advance  reports  on  papers  as  soon  as  these  are 
printed  in  their  respective  sections,  instead  of  waiting 
for  the  issuance  of  this  material  at  the  end  of  the  year 
in  the  bound  volume  of  Proceedings.  This  will  expedite 
the  delivery  of  valuable  material  at  least  six  months. 

President  Lloyd  called  attention  to  the  present  inade- 
quacy of  the  offices  to  take  care  of  all  the  work  now 
developing,  and  was  authorized  to  make  arrangements 
for  increasing  the  office  space.  If  present  plans  are  fol- 
lowed out,  the  association  will  occupy  almost  the  entire 
eighth  floor  of  the  Engineering  Societies  Building  in 
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Now  York  City,  instead  >>t  about  hail  that  floor  ■ 
present 

in  view  (>r  tin-  fact  that  the  library  of  the  engineering 
societies  of  the  building  now  maintains  ■  complete  set 
lectrical  periodicals,  the  association  has  discontinued 
the  maintenance  of  Its  flies  for  reference.  With  the 
spproval  of  \v.  i>.  Weaver,  who  presented  the  associs 
tion  with  bound  sets  of  several  of  the  leading  electrical 
publications,  both  American  and  European,  the  asso- 
ciation voted  to  present  these  sets  to  the  University  of 
Virginia  to  serve  as  a  nucleus  of  the  library  of  its  en- 
gineering  department.  Through  its  committee  on  rela- 
tions with  educational  institutions  the  association  has 
developed  and  is  maintaining  constant  co-operation  with 
about  115  colleges  and  universities  in  the  United  States 
which  are  giving  electrical  engineering  courses. 


Experts  in  New  Defense  Plan 

Details  of  the  plan  devised  by  a  committee  of  the 
Naval  Consulting  Board  for  rendering  available  in  time 
of  war  the  industrial  resources  of  the  United  States 
were  announced  last  Saturday  by  the  Secretary  of  the 
Navy. 

The  scheme  of  organization,  to  which  public  attention 
was  drawn  for  the  first  time  on  Jan.  14  in  a  letter  from 
President  Wilson  read  at  the  National  Democratic  Club, 
is  to  be  carried  out  through  five  scientific  societies,  the 
American  Institute  of  Mining  Engineers,  the  American 
Society  of  Civil  Engineers,  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Elec- 
trical Engineers  and  the  American  Chemical  Society. 

These  societies  will  be  called  upon  to  appoint  a  board 
of  five  members  for  every  state  in  the  Union,  which  will 
undertake  the  task  of  getting  information  regarding 
manufacturing  facilities,  resources,  and  capacity  for  the 
production  of  military  supplies.  With  the  manufactur- 
ing plants  so  enrolled,  it  is  proposed  to  place  small  or- 
ders which  will  keep  them  in  touch  and  trained  for  use 
in  emergencies. 


Gas  from  Storage  Battery  Wrecks  Submarine 

Hydrogen  gas  was  responsible  for  an  explosion  on  a 
submarine  at  the  Brooklyn  Navy  Yard  last  Saturday, 
resulting  in  the  death  of  four  men  and  injuries  to  a 
number  of  others,  according  to  the  report  of  the  pre- 
liminary board  of  investigation  convened  by  Rear- 
Admiral  Usher,  commandant  of  the  yard.  The  report 
was  received  at  the  Navy  Department  in  Washington  on 
Jan.  18,  and  its  conclusions  were  at  once  made  public 
by  Secretary  Daniels.    They  were  as  follows: 

"1.  The  board  concludes  that  the  explosion  was  due 
to  an  excessive  amount  of  gas,  namely,  hydrogen,  gen- 
erated from  the  storage  battery,  forming  with  the  air  a 
highly  explosive  mixture;  that  there  were  two  pockets 
of  this  mixture,  one  at  the  after  end  of  the  after  bat- 
tery and  th£  other  at  the  forward  end  of  the  forward 
battery,  and  it  appears  that  the  initial  explosion  oc- 
curred at  the  after  end  of  the  after  battery. 

"2.  That  the  ignition  was  caused  by  a  spark,  the 
origin  of  which  the  board  is  unable  to  determine. 

"3.  The  exact  conditions  existing  in  battery  compart- 
ments at  the  moment  of  an  explosion  cannot  be  deter- 
mined, as  Chief  Electrician  L.  L.  Miles,  U.  S.  N.,  who 
was  in  charge  at  the  time,  and  the  other  enlisted  men  in 
the  compartment  at  the  time  are  too  seriously  injured  to 
be  questioned. 

"4.  The  condition  of  the  batteries  at  the  low  voltage 
and  amperage  of  82  and  940  respectively  at  about  12.25 
p.  m.  would  probably  cause  a  reversal  of  voltage  in  some 
of  the  cells,  and,  in  the  opinion  of  the  board,  this  caused 


the  generation   ot  an  excessive  amounl   ot  hydrogen 
gas." 

Secretary  Daniels  said  later  that  the  work  of  install- 
ing the  new  Edison  batteries  on  the  submarine  now 
huilding  at  the  Portsmouth  (N.  H.)  Navy  Yard  would 
be  continued.  It  is  the  intention  of  the  Secretary  finally 
to  determine  whether  the  battery  itself  was  responsible 
for  the  explosion  on  the  submarine  at  the  New  York 
Navy  Yard  before  he  decides  what  the  policy  will  be 
regarding  its  use  by  the  navy  for  submarines. 

A  special  court  of  inquiry  appointed  by  Secretary 
Daniels  to  find  for  the  benefit  of  the  navy  the  reason 
for  the  explosion  is  headed  by  Capt.  William  H.  Bullard, 
superintendent  of  the  Naval  Radio  Service,  and  com- 
prises besides  him  Lieut.-Commander  H.  G.  Sparrow  of 
the  Bureau  of  Steam  Engineering,  Lieut.  McDowell, 
and  Lieut.  J.  0.  Fisher,  judge  advocate. 


Wire  Manufacturers  Consolidate 

In  order  to  fill  the  requirements  of  the  constantly  in- 
creasing domestic  market  for  insulated  wire  and  cable, 
interests  connected  with  the  Electric  Cable  Company, 
the  Habirshaw  Wire  Company  and  the  Waterbury  Com- 
pany have  organized  and  are  about  to  incorporate  a  new 
wire  and  cable  manufacturing  company,  under  the  name 
of  the  Habirshaw  Electric  Cable  Company,  with  offices 
in  New  York  City,  Bridgeport,  Conn.,  and  Yonkers,  N.  Y. 
It  is  proposed  to  make  improvements  and  additions  to 
the  Habirshaw  Wire  Company's  plant  on  the  Hudson 
River  at  Yonkers,  N.  Y. 

The  officers  of  the  new  company  are:  Edwin  W. 
Moore  of  the  Electric  Cable  Company,  president;  Robert 
S.  Satterlee  of  the  Habirshaw  Wire  Company,  vice-pres- 
ident; J.  Nelson  Shreve  of  the  Electric  Cable  Company, 
treasurer,  and  Grenville  F.  Waterbury  of  the  Waterbury 
Company,  secretary.  No  other  details  of  the  new  com- 
pany are  yet  available. 


Turbines  Rated  at  60,000  Kw.  Being  Considered 

for  New  York  Subways 

Both  the  General  Electric  Company  and  the  Westing- 
house  Electric  &  Manufacturing  Company  handed  in 
bids  and  specifications  on  Wednesday  to  Henry  G.  Stott 
of  the  Interborough  Rapid  Transit  Company  of  New 
York  City  for  two  60,000-kw.  steam-turbine  units.  Each 
unit  will  be  made  up  of  three  separate  electric  genera- 
tors driven  by  one  high-pressure  and  two  low-pressure 
turbines,  the  latter  being  connected  in  multiple.  These 
will  be  the  largest  steam  turbines  in  the  world,  the  next 
largest  having  been  ordered  from  the  General  Electric 
Company  recently  by  the  Detroit  Edison  Company  and 
rated  at  50,000  kva.  No  decision  has  been  reached  as 
yet  on  the  choice  of  turbines,  the  Interborough  Rapid 
Transit  Company  being  undecided  on  single  60,000-kw. 
units  or  the  equivalent  in  30,000-kw.  turbines. 


Governor  Fielder  Urges  Rate  Supervision 

Governor  James  F.  Fielder  of  New  Jersey  in  his 
message  delivered  at  the  opening  of  the  Legislature  in 
Trenton,  on  Jan.  11,  took  up  the  question  of  rates 
charged  by  New  Jersey  public  utilities  and  recommended 
that  the  Board  of  Public  Utility  Commissioners  be 
granted  increased  power  in  its  regulation  and  super- 
vision over  them  so  that  the  board  may  not  be  limited  to 
the  review  only  of  those  rates  initiated  by  public  utili- 
ties, but  that  it  be  authorized  to  fix  an  established  rate 
for  services  when  the  conditions  warrant  such  action. 
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Members  of  Congress  Hear  Lecture  on 
Water- Power 

Benefits  Which  Will  Accrue  to  the  Railroads  and  Manufactures  of 
the  Far  West  from  Hydroelectric  Development 

Henry  J.  Pierce  of  Seattle,  Wash.,  delivered  an  ad- 
dress at  the  new  National  Museum  in  Washington  on 
Tuesday,  before  a  large  gathering  of  members  of  the 
Senate  and  House  of  Representatives,  on  the  necessity 
for  the  development  of  the  water-power  resources  of 
the  United  States.  The  lecture  was  arranged  for  mem- 
bers of  Congress  by,  and  given  under  the  auspices  of, 
the  delegation  in  Congress  from  the  State  of  Wash- 
ington. The  intention  was  to  show  members  of  Con- 
gress how  important  the  development  of  water-power  is 
to  the  West.  Mr.  Pierce  spoke  especially  upon  the  plants 
which  have  been  established  for  the  purpose  of  manu- 
facturing nitrogen  from  the  air,  and  in  this  connection 
the  National  Conservation  Association,  of  which  Gif- 
ford  Pinchot  is  the  head,  has  sent  out  a  bulletin  quoting 
Secretary  Lane  of  the  Interior  Department  as  follows : 

"The  nitrates  in  the  atmosphere,  a  source  of  wealth 
and  a  means  of  providing  for  the  rejuvenation  of  ex- 
hausted soils  and  of  providing  an  available  source  of  nec- 
essary materials  for  munitions  of  war,  continue  unused 
because  of  the  lack  of  cheap  and  extensive  power  devel- 
opment." 

Necessity  for  Water-Power  Development 

Mr.  Pierce's  address  was  illustrated  with  pictures  of 
water-powers  and  plants  taken  in  Norway  and  Canada. 
He  said  three  great  principal  uses  for  electrical  energy 
await  the  development  of  our  water-power — the  opera- 
tion of  pumping  plants  in  connection  with  irrigation 
projects;  the  electrification  of  railroads;  for  manufac- 
turing purposes  in  the  production  of  fertilizers,  ex- 
plosives and  electrochemicals,  wood-pulp  paper,  iron,  etc. 

It  is  estimated  that  there  are  at  least  10,000,000  acres 
of  arid  lands  in  the  far  Western  States  lying  above  the 
reach  of  gravity  water  that  can  be  reclaimed  only 
through  water  raised  by  pumps  operated  by  the  hydro- 
electric power  now  latent  and  wasting  in  the  various 
streams  from  which  the  water  would  be  pumped.  Given 
water,  these  lands  will  produce  every  fruit,  vegetable 
and  grain  that  is  native  to  the  temperate  zone  and  are 
capable  of  supporting  a  population  of  2,000,000  people. 
If  capital  can  be  safeguarded,  it  is  safe  to  say  that  hun- 
dreds of  thousands  of  water  horsepower  will  be  utilized 
within  the  next  ten  years  in  connection  with  the  rec- 
lamation of  arid  lands. 

With  reference  to  the  electrification  of  railroads,  Mr. 
Pierce  said:  "In  view  of  the  great  and  apparently  sure 
economical  success  of  the  electrification  of  450  miles  of 
the  Milwaukee  road,  it  is  almost  certain  that  within  the 
next  ten  years  the  majority  of  the  railroads  operating 
through  the  mountainous  country  of  the  Far  West, 
where  hydroelectric  power  can  be  developed  cheaply, 
will  adopt  electricity  as  motive  power.  No  less  than 
48,700  miles  of  railroad  is  now  being  operated  in  the 
States  of  Washington,  Oregon,  California,  Idaho,  Mon- 
tana, Wyoming,  North  Dakota,  South  Dakota,  Utah, 
Arizona,  Colorado  and  Nevada.  It  is  estimated  that 
10,000  hp.  is  needed  to  operate  100  miles  of  single 
track,  and  therefore  it  will  require  4,870,000  hp.  to 
electrify  all  the  railroads  of  these  States,  or  one-ninth 
of  the  total  hydroelectric  power  possible  to  develop  in 
the  territory  traversed  by  these  railroads.  As  the  rail- 
roads consume  20  per  cent  of  the  total  coal  used  for  all 
purposes,  the  substitution  of  electricity  for  coal  as  mo- 
tive power  will  conserve  this  enormous  amount  of  fuel 
for  future  use,  and  water-power  wasted  from  the  begin- 
ning of  time  will  be  utilized." 


Power  for  Manufacturing  Purposes 

Referring  to  the  production  of  fixed  nitrogen  by 
means  of  electricity,  Mr.  Pierce  said:  "The  people  of 
this  country  would  be  quite  as  well  off  as  they  are  now 
if  they  granted  a  subsidy  or  bonus  of  $12,600,000  per 
annum  for  the  establishment  of  the  water-power  nitro- 
gen industry  in  the  United  States." 

Several  years  ago  an  effort  was  made  to  establish  an 
atmospheric  nitrogen  plant  upon  the  Coosa  River  in 
Alabama,  where  a  large  water-power  would  have  been 
developed.  The  capital  could  not  be  obtained  under  our 
restrictive  federal  water-power  laws,  and  the  result 
was  that  the  plant  was  established  at  Niagara  Falls, 
Canada.  In  anticipation  of  a  change  in  federal  water- 
power  laws,  a  company  was  projected  during  the  winter 
of  1914-1915  which  expected  to  build  nitrogen  plants 
in  the  South  and  on  the  Pacific  Coast  which  would  cost 
upward  of  $35,000,000,  but,  owing  to  the  failure  of  the 
Sixty-third  Congress  to  enact  practical  legislation,  the 
attention  of  the  organizers  has  been  turned  toward  the 
development  of  Canadian  water-powers.  It  is  esti- 
mated that  an  investment  of  $860,000,000  would  bo 
necessary  to  produce  mechanically  from  the  atmosphere 
as  much  nitrogen  as  Chile's  nitrate  deposits  yield  every 
year. 

Speaking  of  the  manufacture  of  paper  and  wood 
pulp,  Mr.  Pierce  said  that  with  the  production  of  cheap 
electrical  energy  through  the  development  of  the  coun- 
try's water-powers  the  pulp  and  paper  industry  would 
come  back  to  its  own  in  the  United  States.  It  is  inev- 
itable that  the  industry  must  spread  westward  and  that 
through  the  utilization  of  the  water-powers  and  the 
forests  of  the  Northwest  the  imports  of  wood  pulp  and 
paper  will  be  displaced  with  products  made  in  our  own 
country. 

Manufacture   of   Electro-Metallurgical   Products 

While  coal,  coke  and  gas  are  principally  used  in  the 
smelting  and  refining  of  iron  and  steel,  students  of  the 
question  believe  that  the  use  of  cheap  hydroelectric 
power  in  the  making  of  iron  will  eventually  bring  about 
a  commercial  revolution  in  the  leading  nations. 

Over  200,000  homes  are  lighted  by  acetylene  gas  pro- 
duced from  calcium  carbide,  in  the  manufacture  of 
which  at  Niagara  Falls  great  quantities  of  hydroelectric 
energy  are  used.  Because  of  our  restrictive  water- 
power  laws  the  American  Carbide  Company  could  not 
increase  its  production  in  this  country,  and  it  is  now 
building  a  plant  on  the  seacoast  of  Norway,  where  it 
has  contracted  for  the  delivery  of  80,000  hp.  developed 
from  water-power.  It  expects  to  ship  most  of  its  prod- 
ucts to  the  United  States. 

Electrochemical  products  were  reported  for  the  last 
census  to  be  made  in  thirty-four  establishments  of 
Niagara  Falls  to  a  value  of  $18,450,000,  but  no  more 
hydroelectric  energy  can  be  obtained  at  Niagara  Falls, 
and  as  a  result  an  80,000-hp.  steam  plant,  to  be  oper- 
ated by  coal,  is  being  built  on  the  shores  of  the  Niagara 
River  to  provide  for  further  demand.    Mr.  Pierce  said: 

"With  the  abolition  of  our  present  faulty  laws  and 
the  enactment  of  practical  legislation,  great  water- 
power  development  which  has  been  held  back  for  years 
would  be  undertaken  on  the  Connecticut  River,  on  the 
Tennessee  and  Coosa  Rivers  of  the  South,  on  the  upper 
reaches  of  the  Mississippi,  and  on  the  Columbia,  Snake 
and  Pend  d'Oreille  Rivers  of  the  Northwest. 

"It  seems  almost  unbelievable  that  an  enlightened  gov- 
ernment like  ours  should  not  only  fail  to  encourage  but 
blindly  bar  the  way  to  the  development  of  a  great 
natural  resource  so  important  to  the  farming  and  man- 
ufacturing interests  of  the  country  and  so  necessary  to 
national  safety." 
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Valuation  of  Los  Angeles  Distributing  System 

Chiei  Engineer  of  the  California  Railroad  Commission  Offers  Elaborate  Report  on 
the  Value  of  Distributing  System  ol  the  Southern  California  Edison  Company 


A  GREAT  deal  of  interest  is  centered  In  the  hearings 
now  being  held  before  tin1  California  Railroad 
Commission  in  Los  Angeles  on  the  valuation  of 
the  l-os  Angeles  distributing  system  of  the  Southern 
California  Edison  Company.  The  city  proposes  to  take 
over  the  distribution  system  of  the  Southern  California 

Edison  Company  in  preference  to  the  distribution  sys- 
tems of  the  Pacific  Light  &  Power  Corporation  and  of 
the  Los  Angeles  Gas  &  Electric  Corporation,  both  of 
which  utilities  also  supply  electricity  in  Los  Angeles.  It 
applied  some  time  ago  to  the  Railroad  Commission  of 
California,  requesting  that  body  to  place  a  valuation  on 
the  property  it  seeks  to  purchase  by  condemnation  pro- 
ceedings. Inasmuch  as  taking  over  the  distribution  sys- 
tem in  the  city  of  Los  Angeles  will  deprive  the  South- 
ern California  Edison  Company  of  a  large  part  of  its 
business  and  call  for  a  readjustment  not  only  of  distri- 
bution circuits  outside  of  the  city  but  of  rates,  etc.,  this 
severance  brings  up  many  knotty  questions  for  adjudi- 
cation. Chief  Engineer  Saches  of  the  California  Rail- 
road Commission  has  been  at  work&or  some  time  on  the 
valuation  of  the  distributing  sysfem  in  question  as  of 
June  30,  1915,  and  his  report  was  presented  in  evidence 
on  Tuesday  of  this  week. 

The  report  is  very  large,  consisting  of  about  1250 
pages.  It  is  divided  into  three  parts,  part  one  being  the 
valuation  report  and  dealing  with  the  properties,  scope 
and  details  of  the  valuation,  and  also  with  the  organiza- 
tion, history,  capitalization  and  operation  of  the  prop- 
erty and  with  the  elements  affecting  its  value.  Part 
two  consists  of  the  inventory  and  appraisal  on  the  Cali- 
fornia commission's  standard  inventory  forms  in  three 
divisions,  while  part  three  is  taken  up  with  a  number  of 
charts,  maps  and  other  exhibits.  It  is  stated  in  the 
report  that  the  information  as  to  quantities,  unit  cost 
and  the  condition  of  the  property  is  shown  in  more  com- 
plete detail  than  is  usual  in  the  commission's  reports 
and  that  this  extra  work  was  incurred  upon  the  special 
request  of  the  city  of  Los  Angeles.  The  information  is 
made  available  in  a  form  which  will  render  it  useful  to 
the  city  for  construction  and  operating  purposes  if  the 
acquisition  of  the  Los  Angeles  distributing  system  by 
the  city  should  become  an  accomplished  fact. 

Extracts  from  the  report  follow: 

Purpose  of  Report 

On  Nov.  23,  1914,  and  Sept.  2,  1915,  the  city  of  Los 
Angeles  filed  with  the  commission  applications  asking 
that  the  commission  "make  its  order  fixing  and  deter- 
mining the  amount  of  compensation  to  be  paid  the 
Southern  California  Edison  Company,  a  corporation, 
under  eminent  domain  proceedings,  for  the  distribution 
system  and  property  of  said  company  -sought  and  pro- 
posed to  be  condemned  by  applicant.     . 

The  property  which  the  city  of  Los  Angeles  proposes 
to  condemn  comprises  only  a  part  of  the  company's 
entire  plant,  and  the  report  is  made  in  order  to  establish 
certain  elements  of  value  which  must  enter  into  the 
determination  of  the  "just  compensation"  to  be  paid 
for  this  property.  The  elements  of  value  on  which  a 
conclusion  can  be  reached  by  the  engineering  depart- 
ment pertain  to  the  physical  property  primarily,  and  are 
the  original  cost,  the  estimated  reproduction  cost,  and 
the  reproduction  cost  less  depreciation  of  the  property 
valued. 


Description  of  Property 

The  property  covered  by  this  report  consists,  briefly, 
of  the  electrical  distribution  system  of  the  Southern 
California  Edison  Company  in  the  city  of  Los  Angeles, 

as  I  he  city  limits  existed  on  the  date  of  valuation,  and 
in  fifteen  districts  of  unincorporated  territory  contigu- 
ous to  the  city. 

A  difference  of  opinion  appears  to  exist  between  the 
applicant  and  the  company  as  to  the  meaning  of  the 
application  with  reference  to  certain  transmission  prop- 
erty inside  the  city  limits  of  Los  Angeles  and  to  certain 
franchise  rights.  The  commission's  engineer  has  only 
tried  to  follow  exactly  the  listing  of  property  submitted 
by  the  city  and  to  include  nothing  more  nor  anything 
less. 

The  property  covered  in  the  valuation  includes  all 
such  property  of  the  Southern  California  Edison  Com- 
pany and  such  items  of  expense  as  fall  properly  into  the 
following  accounts,  as  set  forth  in  the  "Uniform  Classi- 
fication of  Accounts  for  Electric  Corporations"  pre- 
scribed by  the  Railroad  Commission  of  the  State  of 
California : 

(a)  ACCOrXTS   COVERING    PHYSICAL    ITEMS: 
Account  C-   f> — Land  devoted  to  electric  corporations. 

C-14 — Poles   and    fixtures. 

C-15 — Overhead    system. 

C-16- — Underground  conduits. 

C-17 — Substation  buildings  and  general  structures 

C-18 — Substation  equipment. 

C-20 — Line  transformers  and  devices. 

C-21 — Electric  services. 

C-22 — Meters. 

C-23 — Municipal   street-lighting   system. 

C-25 — Electric  motors  and  heaters. 

C-26 — Installations  on  consumers'  premises. 

C-27 — General  structures. 

C-29 — Telephone  lines. 

(b)  ACCOUNTS   COVERING   NON-PHYSICAL    ITEMS: 
Account  C-   1 — Organization. 

C-  2 — Franchise   (electric). 

C-   3 — Patent  rights. 

C-   4 — Other  intangible  capital. 

C-31 — Undistributed  construction  expenditures. 

C-32 — Interest  during  construction. 

C-33 — Cost   of   plant    purchased    in   lieu    of    plant    con 

structed. 
C-34 — Fixed  capital  in  other  departments. 

Under  (b)  above  are  listed  certain  items  of  expenst 
connected  with  the  acquisition  of  the  physical  property 
listed  under  (a)  above. 

Basis  of  Valuation 

As  in  all  valuations  made  by  the  engineering  depart 
ment,  it  is  attempted  to  ascertain  three  elements  oJ 
value,  viz.,  (1)  original  cost,  (2)  reproduction  cost,  (3) 
reproduction  cost  less  depreciation. 

The  definitions  adopted  by  the  engineering  depart 
ment  are  as  follows : 

"The  term  'original  cost'  means  the  original  book  cost 
and  is  denned  as  the  actual  expenditures  chargeable  t( 
capital  account,  in  accordance  with  this  commission'! 
accounting  classifications,  in  cash  or  its  equivalent  ir 
terms  of  cash,  by  the  public  utility  for  its  property,  as 
of  the  date  of  valuation. 

'The  term  'reproduction  cost'  means  the  estimate( 
cost  in  cash  of  reproducing  in  the  condition  in  which  i 
was  acquired  (new  or  second-hand)  the  physical  prop 
erty  of  the  public  utility  as  of  the  date  of  valuation,  t< 
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which  is  added  the  value  of  operative  lands,  based  on 
;he  market  value  of  adjacent  or  similar  lands,  the  actual 
>r  estimated  cost  of  acquiring  franchises,  and  the  esti- 
nated  cost  of  overhead  expenditures  for  engineering, 
aw,  interest  and  other  similar  items. 

"The  term  'reproduction  cost  less  depreciation'  is  de- 
ined  as  the  reproduction  cost  less  the  diminution  in  the 
/alue  of  the  physical  elements  due  to  use,  age,  obsoles- 
:ence,  inadequacy  or  other  causes,  this  diminution  being 
:alled  depreciation,  and  plus  the  increase  in  the  value 
)f  the  physical  elements  of  the  property  due  to  age  or 
)ther  causes,  this  increase  being  called  appreciation." 

Original  Cost 

It  is  not  practicable  to  ascertain  accurately  the  orig- 
nal  cost,  in  accordance  with  the  given  definition,  of  the 
^articular  property  embraced  in  the  application.  The 
•eason  for  this  will  be  evident.  The  city  desires  to  ac- 
uiire  the  distribution  system  within  certain  clearly 
lescribed  limits  and  leave  to  the  company  all  other 
jroperty.  It  is  impossible  to  segregate  from  the  com- 
mny's  books  and  records  the  true  original  cost  of  such 
i  portion  of  the  plant.  It  is  practicable,  however,  to  get 
it  the  cost  to  the  company  of  the  property  under  con- 
sideration approximately  and  with  sufficient  reliability 
;o  use  the  result  as  an  element  in  determining  the  just 
lompensation  and  as  a  check  on  the  other  elements  of 
ralue. 


The  items  of  intangibles  are  shown  as  follows: 

( >ther  suspense  $1,7 

Water  rights : 

Sant;i  Ana   River  and   Mill  Creek 209,282.18 

Kern  River    244,222.66 

Lytle  Creek    15,805.85 

Franchises     11 8,707.01 

Edison   license    5,000.00 

( Organization   1 4,387.55 

Total    $609,163.80 

The  reconstructed  balance  sheet  in  that  statement 
shows  total  assets  of  $31,170,415.47.  Table  I  shows 
comparisons,  according  to  three  sets  of  figures. 

The  differences  between  these  figures  are  too  large  to 
be  ignored,  and  I  believe  the  facts  can  be  established 
by  a  comparison  with  our  total  reproduction  cost  on  the 
historical  basis. 

It  is  my  conclusion  that  for  purposes  of  this  report 
the  "original  cost"  of  this  company's  entire  system  is 
approximately  $25,000,000,  and  that  the  "original  cost" 
of  the  property  included  in  Application  No.  1424  may  be 
taken  at  between  $4,000,000  and  $4,500,000. 

Reproduction  Cost 

Under  "Reproduction  Cost"  two  estimates  have  been 
made,  using  two  different  methods,  the  historical  method 
and  reproduction  cost  new. 

It  is  my  understanding  that  the  company's  valuation 


TABLE  1-COMPARISON  OF  BALANCE  SHEET  AND  COST  STATEMENT  FIGURES  TO  DETERMINE  ORIGINAL  COST  OF  SOUTHERN  CALIFORNIA  EDISON 

COMPANY'S 

PROPERTY 

Item 

1 

Company's 

Balance  Sheet 

as  of 

December  31,  1914 

! 

Auditor's 

Statement 

as  of 

December  31,  1914 

3 

Company's 

Cost  Statement 

as  of 
June  30,  1915 

4 
Difference 
Between 
Columns  1 

and  2 

S 

Difference 

Between 

Columns  2 

and  3 

$36,031,598.86 
31,271,288.31 

$35,728,302.93 
23,602,643.19 

$31,170,415.47 
25,569,228.04 

S303.295.93 
7,668,645.12 

$4,557,887.46' 

.    Entire  system,  including  gas,  fixed  capital 

1,966,584.85 

.    Entire  system,  excluding  gas,  fixed  capital . 

30,231,815.24 

22,618,306.81 

24,419,278.79 

7,613,508.43 

1,800,971.98 

.    Entire  system,  excluding  gas,  intangible  capital 

6,206,954.13 

1,157,911.00 

609,163.80 

5,049,041 .13 

548,747.20* 

.    Entire  system,  excluding  gas,  tangible  capital 

24,024,863.11 

21,460,395.81 

23,810,114.99 

2,564,467.30 

2,349,719.18 

.    Property  covered  in  Application  1424,  tangible  capital 

4,694,023.70 

3,787,307.94 

4,429,383.07 

906,715.76 

642,075  13 

.    All  tangible  electric  property,  except  property  covered  in  Application 
1424  (Item  5  minus  61 

19,330,839.41 

17,673,087.87 

9,380,731.92 

1,657,751.54 

1,707,644.05 

•Company  lower  than  auditor. 

The  annual  report  of  the  company  to  the  commission 
s,  however,  not  the  only  measure  available  for  the  de- 
;ermination  of  the  original  cost.  The  commission's 
tuditor  has  made  a  very  thorough  analysis  of  the  entire 
inancial  history  of  this  property  from  its  inception  to 
;he  present  time,  and  a  separate  report  from  him  is 
)efore  the  commission. 

The  company  realizes  that  the  present  balance-sheet 
igures  do  not  correctly  reflect  the  true  investment  in 
slant  on  the  actual  cost  basis,  and  it  has  from  its  rec- 
)rds  compiled  a  statement  of  "Cost  of  Plant  and  General 
Balance  Sheet  as  of  June  30,  1915  (on  Cost  Basis)." 
rhis  statement  should  be  compared  with  the  results  of 
:he  auditor's  investigation  referred  to  above  and  is 
summarized  as  follows: 

DRIGINAL  COST  OF  PHYSICAL  PROPERTY  AS  OF  JUNE  30, 

1915— SUMMARY. 


Los  Angeles  City    (Los  Angeles  and   San  Pedro  dis- 
tricts)        $4,429,383.07 

Dutside   districts    5,941,925.52 

General   investment    12,769,289.18 

3as     1,149,949.25 

Non-operating     669,517.22 

Total   physical  property $24,960,064.24 


will  show  reproduction  cost  on  the  historical  basis,  and 
in  order  to  have  a  basis  for  proper  comparison  we  have 
tried  to  ascertain  an  analogous  figure. 

Our  reproduction  cost,  new,  figure  may  be  considered 
a  measure  of  what  it  would  reasonably  cost  the  city  of 
Los  Angeles  to  duplicate  the  plant  it  seeks  to  condemn. 

Our  estimates  on  both  bases  are  as  follows: 

Reproduction 
Account  Cost —         Reproduction 
Nos.                 Items  of  Property                  Historical  Cost — New 
C-l,  31,  32     Overhead    expense,    includ- 
ing    organization,      engi- 
neering,     law      expenses, 
taxes,    injuries  and   dam- 
ages, interest  during  con- 
struction, etc $533,472.2.",  $531,447.29 

C-2  Franchises     2,453.50  2,453.50 

C-5  Land     42,688.91  182,690.00 

C-14to30     All   other  physical   property   4,292,214.71       '4,089,718.63 

All  Total     $4,S70.829.37      $4,806,309.42 

It  is  not  remarkable  that  the  two  estimates  compare 
so  closely  in  this  valuation.  When  it  is  remembered  that 
a  large  portion  of  this  property  is  comparatively  new, 
and  that  cost  prices  in  most  instances  agree  with  aver- 
age present  market  prices,  the  explanation  is  not  diffi- 
cult.     The   principal    difference   exists    in    land   values, 
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where  on  the  historical  basil  the  cost  is  $42,688.91,  while 
the  present  value  of  the  same  lands,  as  taken  under 
reproduction  cost  new,  amounts  to  (182,690 

EtEFBODUt  piom  Cost  Lass  Dbpuciatiom 
Since    tin-    reproduction   cost,    using    the   historical 
method,  Is  an  estimate  of  the  cost  of  reproducing  the 

actual  property  Of  the  company  and  not  Of  any  substi- 
tute property,  the  reproduction  cost  less  depreciation  is 
based  upon  that  estimate  of  reproduction  cost  rather 
than  on  the  reproduction  cost  new,  and  is  found  to  be, 
for  the  entire  physical  property  covered  in  applications, 
0,094.61. 

Depreciation 

The  question  of  depreciation  has  an  important  bear- 
ing on  the  determination  of  the  "just  compensation" 
and   deserves   particular  attention   in   this  proceeding. 

Consider  first  physical  depreciation.    There  are  three 


wearing  value.  This  wearing  value  is  then  divided  by 
the  estimated  or  probable  life  of  the  property,  on  a 
straight-line  basis,  and  the  quotient  is  called  the  annual 
depreciation.  The  actual  age  of  the  item  of  property  is 
then  multiplied  by  this  annual  depreciation  to  find  the 
total  depreciation.  This  total  depreciation  subtracted 
Prom  the  cost  or  "reproduction  cost"  gives  what  is  called 
reproduction  cost  less  depreciation,  and  the  relationship 
which  this  quantity  bears  to  the  reproduction  cost  is 
called  the  condition  percentage.  If  through  mainte- 
nance the  life  of  a  property  item  is  lengthened  or  its 
normal  condition  improved,  this  fact  is  also  reflected 
and  taken  care  of  in  the  appraisal  by  the  condition  per 
cent  determined  from  inspection. 

It  seems  to  me  logical  to  maintain  that  legal  expendi- 
tures, general  organization  expenditures  and  certain 
other  overhead  construction  costs  hold  their  value  in- 
tact, provided  value  was  received,  as  long  as  a  live  prop- 


TABLE  II— VALUATION  SOUTHERN  CALIFORNIA  EDISON  COMPANY 


C.R.C. 

Acct. 

No. 


Items 


Engineering  Department  Valuation 


REPRODUCTION   COST 


Now  Historical 

1  2 


Less  Depreciation 
3 


Company's 

Valuation 

Historical 

Reproduction 

Cost 


Difference 
Between 
Columns 
1  and  4 


Difference 
Between 
Columns 
2  and  4 


Organization  (includes  part  of  Account  C-31) 

Franchises  (electric) 

Land  devoted  to  electric  operations 

Poles  and  fixtures 

Overhead  system 


C-  1 
C-  2 
C-5 
C-14 
C-15 


C-16  Underground  conduits 

C-17  Substation  buildings  and  general  structures. 

C-18  Substation  equipment 

C-19  Miscellaneous  equipment 

C-20  Line  transformers  and  devices 


C-21  Electric  sendees 

C-22  Meters 

C-23  Municipal  street-lighting  system. 

C-24  Commercial  lamps  and  lamp  equipment. 

C-25  Electric  motors  and  heaters 


C-26  Installations  on  consumers'  premises 

C-27  General  structures 

C-28  General  equipment 

C-29  Telephone  lines 


C-31    Undistributed  construction  accounts: 

A.  Engineering  and  superintendence 

B.  Law  expenses  during  construction 

C.  Injuries  and  damages 

D.  Taxes  during  construction 

E.  Miscellaneous  construction  expenditures 


C-32    Interest  during  construction . 
Grand  total 


$288,804.48 

2,453.50 

179,590  00 

371.410  69 

589,907.30 

648,972.39 
258,853,84 
622,089.21 

334! 606 .59 

398,176.36 

490,534.39 

66,047.83 


96,938.76 
16,507.73 


9,035.42 


148,270.05 

t 
29,478.56 

t 
t 

43,838.69 


$288,804.48 

2.453.50 

41,983.11 

374,309.51 

548,118.83 

682,151.84 
258,853.84 
622,089.21 

'373.456!8i 

381,201.48 
681,732.10 
65,179.56 

'  12.232! i5 

94,335.68 
16,507.73 

'9,'m.U 


147,820.05 

t 
29,478.56 

t 
t 

45,878.38 


$4,607,297.94 


$4,675,699.26 


Accounts  0-1,  C-31  and  C-32 

Accounts  C-2  and  C-5  inclusive 

Accounts  C-14  to  C-29  inclusive 

Contingencies  included  in  above 

Contingency  percentages  of  C-14  to  C-29 . 


$509,941.78 

182,043.50 

3,915,312.66 

150,220.37 

3.99 


$511,981.47 

44,436.61 

4,119,281.18 

155,491.88 

3.92 


$288,804.48 

2,453.50 

179,590.00 

253,745.68 

438,651.15 

475,678.68 
210,713.24 
459,984.97 

'266!22i!i8 

265,693.83 

440,424.02 

48,737.31 

"9!  174!  12 

73,581.83 
15,211.17 

"6,522.20 


147,820.05 

t 
29,478.56 
t 
t 

45,878.38 


$288,804.48 

'264 ',248 '.70 
375,161.96 
549,500.09 

794,301.54 
253,043.73 
624,036.25 
11,596.08 
388,633.98 

375,802.73 
709,817.25 

66,501.62 
158,840.64 

11,113.01 


15,552.73 
57,296.64 
9,325.00 


147,820.05 
"W.m'M 


42,722.56 


$2,453.50 
24.658  70* 
3.751  27* 
40,407.21 

145.329. 15* 

5,810.11 

1,947  04* 

11,596.08* 

54,027.39* 

22,373.63 

219,282.86* 

453  79* 

158,840  64* 

1,219.14 

96,938.76 
955  00 

57,296  64* 
289.66* 


1,116.13* 


$3,652,364,35 


$5,113,497.68 


$506,199.74* 


$511,981.47 

182,043.50 

2,958,339.38 

112,087.34 

3.94 


$508,825  65 

204,248.70 

4,400,423.33 

128,167.66 

3.00 


$1,116.13* 

22,205.20* 

485,110.67* 

22,052.71 

0.99 


*Company  in  excess  of  engineering  department,     tlncluded  in  Account  C-l. 

viewpoints  from  which  it  can  be  examined  and  applied. 
The  first  of  these  viewpoints  is  called  the  market  view- 
point; the  second  can  be  termed  the  investment  view- 
point, and  the  third,  the  present  ownership  and  present 
condition  point  of  view. 

The  first  of  these  viewpoints  is  seldom  considered  in 
a  public  utility  appraisal,  while  the  second  and  third 
are  often  confused  and  mixed  in  one  valuation.  In  our 
use  of  present  value  or  reproduction  cost  less  depre- 
ciation we  consider  at  this  time  only  the  third  viewpoint, 
and  we  would  define  depreciation  in  a  property  as  the 
loss  in  value  due  to  use,  age,  weather,  and  to  the  wear 
to  which  it  is  subjected. 

Having  thus  to  some  extent  defined  what  deprecia- 
tion means,  as  used  in  this  report,  it  is  necessary  to 
examine  what  method  we  have  used  to  arrive  at  a  depre- 
ciated value.  The  procedure  has  been  this:  From  the 
cost  of  the  property  new  there  is  deducted  the  scrap 
value  at  the  point  of  usage.     The  result  is  called  the 


$2,453  50 

162.265  59* 

852  45* 

1,381.26* 

112.149.70* 

5,810.11 

1.947  04* 

11.596.08* 

15,177.17* 

5.398.75 

28,085.15* 

1,322.06* 

158,840.64* 

1,219.14 

94,335.68 
955  001 

57,296  64* 
212.64* 


3,155.82* 


$437,798.42* 


$3,155.82* 
159,812.19* 
281,142.15* 

27,324.22 
0.92 


erty  remains  a  going  concern.  If  the  property  as  £ 
whole  and  as  a  business  passes  out  of  existence,  such 
overhead  capital  charges  lose  their  value,  as  does  the 
rest  of  the  property  in  such  a  case,  at  once;  but  there 
can  be  no  gradual  depreciation,  because  there  is  nc 
expected  life. 

So-called  Intangible  Values  and  Other 
Considerations 

In  addition  to  the  value  of  the  physical  property,  the 
company  makes  claims  for  certain  non-physical  values 
and  for  certain  other  items  of  compensation,  viz. : 

1.  Going  concern  value  and  franchise  value. 

2.  Severance  damage. 

3.  Discount  on  securities. 

4.  Cost  of  reconstruction  of  transmission  lines  anc 
damage  to  Los  Angeles  Station  No.  3. 

5.  Cost  of  financial  readjustments  after  compensa- 
tion is  paid. 
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Items  3  and  5  are  not  considered  in  this  report.  Item 
4  rests  upon  the  company's  interpretation  of  the  mean- 
ing of  the  application  in  so  far  as  the  taking  by  the  city 
of  franchises  and  franchise  rights  is  concerned.  We 
do  not  believe  that  under  the  language  of  the  applica- 
tion transmission  lines  need  be  taken  out  of  the  city 
and  reconstructed  or  that  Los  Angeles  Station  No.  3 
will  be  damaged.  No  estimates  of  such  damages,  there- 
fore, are  made  in  this  report. 

This  leaves  items  1  and  2.  Franchise  value,  as  con- 
sidered by  the  company,  includes  in  this  one  term  what 
in  other  valuations  has  often  been  classified  separately 
under  other  names,  such  as  going  concern,  commercial 
value,  development  value,  organization  value,  value  as 
&  business,  assured  market  value,  etc.,  and  the  sum  of 
$4,550,639.38  is  claimed  as  that  value.  As  a  matter  of 
fact,  franchise  value  as  here  used  is  nothing  but  a  cap- 
italization of  profits.  Whether  or  not  such  a  capitaliza- 
tion, in  addition  to  the  capitalization  of  the  physical 
property,  is  proper  for  certain  purposes  is  solely  a  ques- 
tion of  public  policy  and  of  law,  and  the  equities  are 
not  discussed  in  this  report.  The  method  used  by  the 
company  to  arrive  at  a  money  value  has,  however,  been 
analyzed,  and  reference  is  made  to  that  analysis.  The 
item  of  severance  damage  is  claimed  by  the  company  as 
an  element  of  loss  for  which  the  city  is  to  recompense 
the  company.  Two  methods  of  determining  that  loss 
have  been  advanced  in  two  depositions  filed  with  the 
commission  by  the  company.  The  methods  are  called 
respectively  the  Edgar  and  the  Insull  method.  By  the 
Edgar  method  severance  damage  is  calculated  as 
amounting  to  $10,974,522.23,  while  the  Insull  method 
results  in  a  total  of  $13,140,685. 

Underlying  the  company's  claim  for  franchise  value, 
going-concern  value  and  severance  damage  is  the  theory 
that  the  company's  security  holders,  both  bond  holders 
and  stock  holders,  must  not  be  injured  by  this  proceed- 
ing. The  theory  is  that  the  stock  holder  or  bond  holder 
should  find  himself  after  severance  in  precisely  the  same 
condition  as  regards  securities  and  present  and  pros- 
pective profits  as  he  finds  himself  in  before  severance. 
In  order  to  bring  this  condition  about  after  severance, 
the  company  must  be  reimbursed  for  all  losses,  and  a 
sufficiently  large  amount  of  money  must  be  paid  by  the 
city  and  set  aside  to  yield  annual  returns  large  enough 
to  make  good  all  future  estimated  profits  that  the  com- 
pany will  not  be  able  to  earn  by  reason  of  this  severance. 

Our  conclusion  as  to  both  franchise  value  and  sever- 
ance damage  is  that  such  items,  assuming  they  exist  and 
should  be  considered  in  the  determination  of  the  just 
compensation  to  be  paid  for  this  property,  cannot  be 
determined  with  mathematical  exactness,  and  that  all 
attempts  so  to  determine  them  must  of  necessity  rest 
largely  on  assumptions  and  theories,  all  of  which  are 
susceptible  of  attack  and  serious  criticism. 

Comparisons 

A  table  comparing  the  valuation  of  the  physical  prop- 
erty, including  cost  of  franchises,  overhead  expenses  and 
interest  during  construction,  as  made  by  the  company's 
valuation  engineer,  Arthur  R.  Kelley,  and  by  this  de- 
partment, and  covering  the  property  included  in  the 
city's  original  application,  is  given  herewith. 

The  property  listed  in  the  application  of  Sept.  2,  1915, 
is  not  included  in  this  table,  for  the  reason  that  the 
company's  report  dealing  with  that  property  has  not  yet 
been  filed.  It  will  be  noted  that  this  department  has 
made  three  separate  estimates — first,  reproduction  cost 
new;  second,  reproduction  cost  historical,  and,  third, 
reproduction  cost  less  depreciation.  The  company's 
valuation  shows  historical  reproduction  cost  only.  The 
company's  historical  reproduction  cost  is  compared  with 
our  reproduction  cost  new  and  with  our  historical  repro- 


duction, and  the  differences  are  noted  in  columns  five 
and  six  of  that  table.  The  result,  considering  grand 
totals  only,  is  as  follows: 

Cmmission's 
Engineering 
Company  Department  Difference 

1.  Reproduction        cost, 

historical     $5,113,497.68     $4,675,699.26  $437,798.42 

2.  Reproduction    cost, 

new    4,607,297.94  '506,199.74 

3.  Reproduction       cost, 

less   depreciation 3,652,364.35  

4.  Difference       between 

engineering  depart- 
ment's reproduction 
cost  new  and  re- 
production cost 
historical    68,401.32 

5.  Difference       between 

engineering  depart- 
ment's reproduction 
cost  historical  and 
reproduction  cost 
less    depreciation 1,023,334.91 

6.  Difference       between 

engineering  depart- 
ment's reproduction 
cost  new  and  re- 
production cost  less 
depreciation    954,933.59 

•Compared  with  company's  reproduction  cost  historical. 

Conclusions 

It  is  not  possible  for  the  engineering  department  to 
arrive  at  definite  conclusions  considering  the  entire 
problem.  The  company  has  not  yet  furnished  the  com- 
mission with  the  physical  inventory  and  appraisal  of  the 
property  covered  in  the  supplemental  application  filed 
by  the  city  Sept.  2,  1915,  and  neither  has  the  company 
filed  an  estimate  of  the  reproduction  cost  less  deprecia- 
tion. The  claims  for  non-physical  values  and  other  ele- 
ments of  "just  compensation"  have  also  not  as  yet  been 
fully  presented  by  the  company. 

In  order  to  give  a  general  survey  of  the  company's 
contentions  a  tentative  schedule  of  items  which  will  be 
held  by  the  company  as  constituting  "just  compensa- 
tion" is  appended  (all  figures  are  approximate)  : 

1.  Value    of    all    physical    property    included    tn    Appli- 

cation No.  1424,  including  supplement.  (His- 
torical reproduction  cost  without  depreciation  is 
used,  since  no  estimate  of  depreciated  reproduction 
cost  has  been  filed  by  the  company ;  on  the  basis  of 
our  estimate  of  the  property  covered  in  the  supple- 
mental application,  $200,000  has  been  added  to  the 
company's  figures  as  filed) $5,300,000 

2.  Franchise  value    4,560,000 

3.  Severance   damage    (by   Edgar   method,    $10,975,000  ; 

by  Insull  method,  $13,140,000),  average 12,000,000 

4.  Discount   on   securities * 

5.  Cost    of    reconstruction    of    transmission    lines    and 

damage  to  Los  Angeles  Station  No.  3 • 

6.  Cost  of  financial  readjustment  after  compensation  is 

paid    * 

Total  for  items  1,  2  and  3 $21,860,000 

*No  estimate  available. 

As  against  this  schedule,  this  department  has  the  fol- 
lowing definite  items  of  value,  as  far  as  the  physical 
property  is  concerned: 

1.  Reproduction    cost   new,    all    physical    property,    in- 

cluding   cost    of    franchises,    overhead    expenses, 

interest   and    contingencies $4,806,309.42 

2.  Reproduction    cost    historical,    including    the    same 

items  as  in  "reproduction  cost  new" 4,S70,829.37 

3.  Reproduction  cost  less  depreciation    (based  on  his- 

torical   reproduction    cost) 3,830,094.51 

The  "just  compensation"  for  the  physical  property 
the  chief  engineer  of  the  commission  considers  to  be  the 
last  item,  namely,  the  reproduction  cost  less  deprecia- 
tion, amounting  to  $3,830,094.51. 
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Enlarging  Important  Steam  Station  Under  Load 

Changes  ill  System  of  West  Penn  Traction  Company  Due  to  Growing  Load     Improvements  in 
Mam  Station.  Which  Will  Be  Standby  to  Future  40,000-Kw.  Water-Power  Plant 


Till-;  network  of  distribution  lines  making  up  the 
system  of  the  West  Penn  Traction  Company 
covers  tin*  southwestern  portion  of  Pennsylvania 
and  sections  of  West  Virginia  and  Ohio.  A  diversified 
load  is  carried,  including  railway,  lighting  and  mining 
service,  in  a  territory  having  a  population  approximat- 
ing l. odd, ooo  people.  The  accompanying  map  shows  the 
extenl  of  the  system  and  the  location  of  the  important 
erating  stations.    The  main  steam  station,  rated  at 

50,000  kw..  is  at  Connellsville,  Pa.,  ">.r)  miles  southeast  of 
Pittsburgh.  The  second  largest,  at  Wheeling,  W.  Ya., 
has  a  rating  of  approximately  7000  kw.,  and  eight 
others,  with  a  total  combined  rating  of  9349  kw.,  are 
at  various  points,  some  of  which  are  shown  on  the  map. 
A  40,000-kw.  hydroelectric  station  is  under  construc- 
tion on  the  Cheat  River  near  Morgantown,  W.  Va. 
When  this  station  is  completed,  it  is  the  intention  of  the 
company  to  shut  down  the  small  plants  and  carry  the 
entire  load  of  the  system  on  three  stations,  the  water 
plant  mentioned  and  the  steam  stations  at  Connellsville 
and  Wheeling. 

The  district  which  the  West  Penn  system  covers  stands 
pre-eminent  as  the  iron  and  steel  center  of  the  world. 
Trade  authorities  credit  over  75  per  cent  of  the  iron  and 
steel  exports  to  this  section.  The  district  is  also  under- 
laid with  rich  veins  of  bituminous  coal,  including  the 
famous  Pittsburgh  gas  and  steam  and  Connellsville  cok- 
ing coals,  which  are  primarily  responsible  for  the  in- 
dustrial supremacy  of  the  section.  Abundant  beds  of 
fine  clay,  glass  sand,  sandstone  and  limestone  are  found 
and  afford  raw  material  for  a  varied  list  of  manufac- 
turing enterprises.  The  section  is  also  adjacent  to  and 
partially  within  the  great  oil  and  natural-gas  belt  of 
the  Appalachian  Mountain  range. 

An  interesting  feature  in  connection  with  the  topo- 
graphical layout  of  the  territory  is  the  semi-mountain- 


ous surroundings  which  confine  the  settlement  larj 
along  the  valleys  of  the  Ohio,  Allegheny,  Dlonongahela 

and  Youghioghein  Rivers.  This  tends  to  produce  an 
unusually  dense  interurban  traffic  and  also  to  permit  an 
economical  supply  of  energy  by  continuous  and  intercon- 
nected t  ransmission  lines. 

Coal  mining  forms  a  considerable  portion  of  the  in- 
dustry of  the  territory,  and  electric  operation  of  coal 
mines  is  prevalent  throughout.  The  Pittsburgh  Coal 
Company — the  largest  individual  bituminous-coal  pro- 
ducer in  the  world — has  equipped  all  its  mines  for  elec- 
trical operation.  Energy  for  these  installations  is  fur- 
nished from  the  West  Penn  lines.  Iron  and  steel,  coke, 
sand,  glass  and  numberless  other  industries  are  also 
served  by  the  company.  The  possibilities  for  future 
growth  are  indicated  by  the  census  data,  which  give  a 
total  of  2,000,000  hp.  generated  by  steam  within  a  radius 
of  70  miles  of  Pittsburgh. 

The  original  plans  laid  to  care  properly  for  additional 
load  included  the  construction  of  a  water-power  plant 
large  enough  to  supply  the  major  portion  of  the  yearly 
increasing  demand.  The  program  for  the  water-power 
project  was  suddenly  changed,  however,  and  adequate 
extensions  to  the  steam-power  stations  were  undertaken. 
Improvements  and  enlargements  to  the  generating  sta- 
tions at  Connellsville  and  at  Wheeling  have  been  made 
of  such  a  nature  that  these  will  be  economical  standby 
stations  when  the  water-power  development  has  been 
completed. 

Features  of  Steam  Equipment  Changes  in 
Connellsville  Station 

The  changes  in  the  Connellsville  station  have  been 
made  in  seven  distinct  stages  extending  over  a  period  of 
twelve  years.  These  stages  are  shown  in  the  accom- 
panying table  of  equipment  by  the  gradation  in  the  sizes 


FIG.    1 — CONNELLSVILLE    (PA.)    STEAM   STATION,   SHOWING  OUTGOING   LINE    STRUCTURES,    COAL   SIDINGS   AND   TURBINE   ROOM 

Six  turbo-generators  with  a  combined  rating  of  50,000  kva.  are  installed,  which  are  operated  from  thirty-two  boilers  of  372  hp. 
each.  The  boilers  are  equipped  with  mechanical  stokers  and  forced- draft  fans  capable  of  driving  equipment  at  300  per  cent  rating.  The 
boilers  were  originally  hand-fired,  the  stoker  and  draft  equipment,  as  well  as  additional  turbine  units,  being  installed  without  inter- 
rupting station  operation. 
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of  generating  units.  The  1500-kw.  turbo-generator  was 
installed  in  1904,  the  single  flow  4875-kw.  units  in  1907 
and  1908,  the  9990-kva.  single-double  flow  units  in  1910 
and  1912,  and  the  19,000-kva.  double-flow  unit  in  1914. 
The  boilers  were  originally  hand-fired  and  operated 
continuously  under  full  load.  The  labor  charges  were 
naturally  quite  high,  since  it  required  twenty  men  on 


FIG.    2 — MAP    OF   TRANSMISSION    SYSTEM    OF    WEST    PENN    TRAC- 
TION   COMPANY 

each  of  three  shifts  to  supply  the  coal.  In  order  to  carry 
the  high  ratings,  it  was  necessary  to  use  a  high  grade  of 
coal,  and  notwithstanding  this  the  firemen  were  scarcely 
able  to  meet  the  demands  on  the  boiler  equipment.  It 
was  therefore  decided  to  install  suitable  stokers  and  use 
slack  and  lower-priced  coal.  This  equipment  has  re- 
duced the  boiler-room  labor  by  about  75  per  cent.  After 
thorough  investigation  and  trials,  class  E  American 
stokers  were  adopted,  which  at  present  use  run-of-mine 
and  slack  coal.  This  grade  of  coal  averages  from  12,000 
B.t.u.  to  13,000  B.t.u.  per  pound  and  costs  about  $1  per 
ton  delivered  at  the  power  house.  The  maintenance 
of  the  boilers  has  been  considerably  reduced  since  the 
installation  of  the  stokers,  and  a  marked  reduction  in 
the  amount  of  smoke  has  been  possible  although  the 
coal  is  high  in  volatile  matter  and  of  the  long-flaming 
variety.  Baffles  of  T-tile  are  laid  on  the  lower  row  of 
tubes,  exposing  their  under  portion  and  resulting  in  a 
lower  furnace  temperature  and  reduced  trouble  from 
clinkers. 

The  forced-draft  apparatus  constitutes  an  interesting 
part  of  the  recently  installed  equipment  and  consists  of 
sixteen  No.  5  Buffalo  conoidal  double-inlet  high-speed 
fans  driven  by  Westinghouse  steam  turbines.  Each 
unit  consists  of  one  turbine  and  two  fans  and  serves 
four  boilers.  The  fans  are  capable  of  forcing  the  boilers 
to  300  per  cent  rating.  The  arrangement  of  this  equip- 
ment is  shown  in  Fig.  5.  The  boilers  are  equipped  with 
"S-C"  boiler-feed  regulators,  which  have  saved  the 
wages  of  one  boiler-room  attendant  and  will  more  than 
pay  for  the  equipment  during  the  first  year.  In  addi- 
tion, the  water  is  fed  more  uniformly,  with  a  reduction 
of  trouble  due  to  fluctuation  of  the  water  level,  even 


though  before  the  installation  of  the  regulators  the  time 
of  one  man  was  given  to  the  supply  of  feed  water. 

The  ashes  were  handled  in  the  old  plant  by  means  of 
a  sluice  running  under  the  ash  pits.  An  industrial  rail- 
way is  now  installed  along  the  front  of  the  boilers  and 
the  ashes  are  discharged  from  the  pits  through  two 
counterbalanced  doors  2  ft.  wide  by  3  ft.  high.  The 
ashes  are  transported  by  means  of  a  home-made  electric 
locomotive  in  side-dump  cars.  To  obtain  sufficient  head 
room  in  the  basement  for  the  draft  fans  and  the  railway, 
the  basement  floor  was  lowered  an  average  of  8  ft., 
which  called  for  the  underpinning  of  the  boilers  and 
about  two-thirds  of  the  boiler-room  columns.  This  work, 
was  carried  on  while  the  boilers  were  in  operation  and 
without  interrupting  the  operation  of  the  station  in  any 
way.  The  fan  foundations  were  combined  with  the 
column  footings  and  the  fans  set  in  the  middle  of  the 
alley  between  the  boiler  foundations. 

Three  Worthington  centrifugal  boiler-feed  pumps 
driven  by  Kerr  turbines  are  piped  so  as  to  take  water 
either  from  the  heaters  or  from  clear  wells.  Another 
boiler-feed  pump  is  piped  so  that  it  can  take  condensate 
direct  from  the  condenser  before  it  passes  through  the 
heaters.  Two  other  reciprocating  pumps  draw  water 
direct  from  a  discharge  tunnel  and  are  for  emergency 
use  only.  In  addition  to  these  sources,  a  connection  is 
made  from  a  local  water  company  so  that  water  under 
250  lb.  pressure  can  be  turned  directly  into  the  boiler- 
feed  mains.  To  guard  against  the  failure  of  all  of  these 
sources,  an  emergency  tank  is  provided  in  the  upper  part 
of  the  boiler  room  large  enough  to  operate  the  plant  at ' 
its  full  rating  for  about  twenty  minutes. 

The  exhaust-steam  piping  is  laid  out  with  free  ex- 
haust valves  at  the  ends  of  all  pipe  lines  furthest  from 
the  heaters.  This  permits  sectionalizing  any  of  the  ex- 
haust lines  for  repairs  and  the  operation  of  equipment 
at  the  end  of  the  line  by  allowing  the  steam  to  escape 
to  the  atmosphere.  A  meter  box  is  placed  so  that  it 
measures  all  of  the  water  fed  to  the  boilers.  Each  boiler 
is  also  equipped  with  a  Republic  steam-flow  meter  with 
a  totalizer  placed  in  the  office  of  the  boiler  foreman.     A 
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FIG.  3 — WIRING  DIAGRAM  OF  CONNELLSVILLE  STATION,  SHOW- 
ING STEP-UP  TRANSFORMERS  IN  MACHINE  CIRCUITS  AND 
HIGH-TENSION     SWITCHING    ARRANGEMENTS 

comparison  of  the  Hoppes  V-notch  meter  and  the  total- 
izer readings  shows  the  amount  of  loss  due  to  blowing 
down  or  escape  of  steam  from  the  pop  valves.  A  sepa- 
rate Hoppes  V-notch  meter  measures  the  make-up  water 
and  is  arranged  in  such  a  way  that  by  turning  the  make- 
up in  at  another  point  this  meter  can  be  used  to  test  any 
of  the  turbo-generators.    These  three  meters  give  a  com- 
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plete  racord  »»i  the  water  used  in  the  |)l;nit  ami  provide 
a  means  for  cheeking  up  plant  operation  to  maintain 
best  efficiency. 
Before  the  changes  were  begun,  all  the  condenser!  and 

air  pnmpfl  were  paralleled   in  a  general  .system  so  that 

the  vacuum  in  the  poorest  condenser  governed  the  vac 

UUm   for  the  station.     Three  A.  E.  (J.  turbo  air  pumpfl 

■Xe  used  and  each  of  the  large  machines  has  its  individ- 
ual air  pump.  Trouble  therefore  may  be  isolated  and 
confined  to  one  unit.  The  water  piping  for  the  turbo 
air  pumps  is  arranged  so  that  the  water  can  be  taken 
either  from  the  river  after  passing  through  coarse  and 
fine  screens  or  from  wells  placed  under  the  pumps. 

Reasons  for  Changes  in  Electric  Equipment 

The  conditions  arising  from  the  operation  of  a  double- 
frequency  system,  namely  twenty-five  and  sixty  cycles, 
and  the  increasing  demands  on  the  generating  equip- 
ment made  certain  changes  in  electrical  equipment  nec- 
essary as  outlined  in  what  follows.  In  the  old  station 
layout  twenty-five-cycle  engine-generator  sets  were  used 
to  supply  current  to  the  railway  system  through  rotary 
converters  and  were  not  efficiently  loaded  owing  to  the 


sixty  cycle  generatori  ol  the  same  size.  All  the  ma 
chines  were  connected  to  the  low-tension  buses,  with  a 
consequent  low  reactance  between  generator!  and  the 
possibility  of  switch  failure  due  to  the  rupturing  of  ex- 
cessive current,  in  fact,  station  capacities  were  in- 
creasing to  such  an  extent  that  high-tension  switches 
were  showing  distress  when  breaking  the  heavy  currents 
on  severe  short-circuit. 

By  reconstructing  the  rotary  converters  for  sixty- 
cycle  operation  through  rebuilding  the  armatures  on  the 
old  shafts  and  operating  at  higher  speeds  it  was  possible 
to  increase  their  rating  and  change  the  drooping  direct- 
current  voltage  characteristic  to  that  of  a  rising  one. 
This  change  permitted  the  elimination  of  a  booster  set 
on  the  twenty-five-cycle  engine  sets  and  direct-current 
feeders,  thereby  increasing  both  the  efficiency  and  the 
operating  factor.  The  change  from  twenty-five  to  sixty 
cycles  resulted  in  increasing  the  line  rating  and  enabled 
the  load  to  be  balanced  on  two  lines  instead  of  one.  It 
also  increased  the  line  efficiency  by  lowering  the  line 
losses  and  decreasing  power  failures  owing  to  the  use  of 
two  sources  of  power  supply,  which,  of  course,  permitted 
greater  flexibility  in  maintenance.     The  elimination  of 
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FIG.    4 — SECTION    THROUGH    CONNELLSVILLE    STATION,    SHOWING  ARRANGEMENTS    OF    TURBINES,    CIRCULATING    PUMPS,    BOILERS, 

DRAFT  FANS  AND   SWITCHING 'EQUIPMENT 


varying  conditions  inherent  in  railway  work.  This  re- 
sulted in  low  operating  factor  for  long  periods  of  service. 
The  twenty-five-cycle  high-tension  lines  were  likewise 
inefficiently  loaded  and,  being  single-circuit  to  all  points, 
their  maintenance  involved  high  cost.  In  addition  there 
was  the  constant  menace  of  a  service  failure  through 
having  only  one  source  of  supply. 

The  sixty-cycle  transformers  for  stepping  up  to  the 
transmission  voltage  were  Scott-connected,  and  there 
was  an  unbalancing  of  voltage  and  current  with  de- 
creased transformer  output  caused  by  the  inability  to 
load  the  transformers  equally.  Furthermore,  the  loss 
of  one  transformer  meant  the  loss  from  service  of  the 
transformer  with  which  it  was  banked.  The  generator 
voltage  due  to  line  extensions  and  losses  had  been  raised 
on  peak  loads  to  2600  volts  per  terminal  on  the  2300- 
volt,  two-phase  generators,  with  the  consequent  exces- 
sive iron  losses.  The  two  phases  were  unbalanced  to  the 
extent  of  over  15  per  cent  on  account  of  the  Scott  con- 
nection. 

On  account  of  these  two  factors — generator  voltage 
and  unbalanced  load — a  considerably  reduced  capacity, 
or,  rather,  an  additional  rating,  was  possible  by  use  of 


the  twenty-five-cycle  generating  sets  afforded  floor  space 
for  the  installation  of  additional  turbo-generator  units 
without  an  addition  to  the  building. 

By  the  change  to  three-phase  and  the  use  of  closed 
delta  connections  on  the  step-up  transformers  a  balanced 
voltage  is  obtained,  with  the  consequent  balancing  of 
current  on  each  of  the  three  phases.  The  unbalancing 
of  current  on  the  low  side  of  these  transformers  was 
over  15  per  cent,  with  the  resultant  loss  of  rating.  The 
closed-delta  connection  permits  operation  of  open-delta 
connection  if  there  is  a  failure  of  one  of  the  transform- 
ers, thereby  cutting  out  of  service  only  the  transformer 
that  has  failed. 

All  two-phase,  2300-volt  generators  were  reconnected 
three-phase  star,  and  the  normal  terminal  voltage  of 
these  machines  was  increased  from  2300  volts  to  2660 
volts,  with  a  consequent  decrease  in  armature  iron  and 
field  loss  and  exciter  load.  This,  in  connection  with  the 
delta-connected  transformers  equalizing  the  current  on 
all  phases,  increased  the  station  rating  and  efficiency  by 
allowing  greater  loads  to  be  carried  with  the  same  tem- 
perature rise. 

The  increased  station  rating  and  resulting  increased 
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TURBINE  ROOM 

Dne  turbo-generator,  Westinghouse  horizontal  double-flow  design, 
rated  at  19,000  kva.  (maximum),  2700  volts,  sixty-cycle,  three- 
phase,  operating  at  1800  r.p.m.  with  steam  pressure  170  lb. 

rwo  turbo-generators,  Westinghouse  horizontal  single-double-flow 
design,  rated  at  9990  kva.  (maximum),  operating  conditions 
same  as  above  unit. 

rwo  turbo-generators,  Westinghouse  single-flow  design,  rated  at 
4875  kw.,  2700  volts,  three-phase,  sixty-cycle,  operating  at  1200 
r.p.m.  with  steam  pressure  170  lb. 

Dne  turbo-generator,  Westinghouse  single-double-flow  design,  rated 
at  1500  kw.,  2700  volts,  two-phase,  sixty-cycle,  operating  at  1200 
r.p.m.,  with  steam  pressure  170  lb. 

rwo  turbo-generators  as  exciters,  Westinghouse  single-flow,  rated 
at  100  kw.,  125  volts,  operating  at  2400  r.p.m. 

Dne  motor-generator  exciter,  rated  at  200  kw.,  2700  volts,  three- 
phase,  sixty-cycle,  alternating  current,  to  125  volts  direct  current. 

Dne  motor-generator  exciter,  rated  at  125  kw.,  with  voltage  and 
operating  conditions  same  as  for  200-kw.  unit. 

Dne  Gould  storage  battery  of  seventy  cells  for  emergency  excita- 
tion, rated  at  800  amp.-hr.,  140  volts. 

BOILER    ROOM 

rwelve  Oil  City  water-tube  boilers,  rated  at  372  hp..  each  operat- 
ing at  200  lb.  pressure. 

rwenty  Bonus  Freeman  water-tube  boilers,  same  rating  and  same 
operating  pressure. 

rhirty-two  American  Class  E  Combustion  Engineering  Company's 
stokers  operated  by  individual  drives  with  sixteen  No.  5  Buffalo 
Forge  Company's  conoidal  double-inlet  high-speed  turbine-driven 
fans  operating  at  1200  to  200  r.p.m.,  furnishing  forced  draft. 

Dne  Wheeler  30,000-sq.  ft.  surface  condenser  for  19,000-kv.  tur- 
bine unit. 

rwo  Rosedale  Foundry  &  Machine  Company's  surface  condensers, 
13,600  sq.  ft.  each,  for  9990-kva.  units. 

Cwo  Wheeler  surface  condensers,  9000  sq.  ft.  each,  for  4825-kw. 
units. 

)ne  Alberger  Pump  &  Condenser  Company's  surface  condenser  of 
4000  sq.  ft.,  for  1500-kw.  unit. 

)ne  Buffalo  Steam  Pump  Company's  36-in.  centrifugal  pump, 
driven  by  Harrisburg  engine  and  rated  at  30,000  gal.  per  minute, 
for  cooling  water  of  19,000-kva.  unit. 

rwo  Buffalo  Steam  Pump  Company's  24-in.  centrifugal  pumps, 
rated  at  18,000  gal.  per  minute,  at  280  r.p.m.,  driven  by  Westing- 
house engine,  for  cooling  water  of  9990-kva.  unit. 

["wo  Wheeling  Condenser  &  Engineering  Company's  18-in.  cen- 
trifugal pumps,  rated  at  9000  gal.  per  minute,  one  driven  by 
Westinghouse  engine  at  280  r.p.m.  and  one  driven  by  Terry  tur- 
bine at  580  r.p.m.,  for  cooling  water  of  4875-kw.  unit. 

)ne  De  Laval  12-in.  centrifugal  pump,  rated  at  3000  gal.  per 
minute,  at  1200  r.p.m.,  motor-driven,  for  cooling  water  of  1500- 
kw.  unit. 

Pwo  Wheeler  A.  E.  G.  vacuum  pumps  of  the  hydraulic  entrain- 
ment  type,  operating  at  2600  r.p.m.  ;  also  one  Alberger  Pump  & 
Condenser  Company's  vacuum  pump  of  same  type.  The  three 
above  vacuum  pumps  are  operated  by  Kerr  steam  turbines. 

)ne  Alberger  two-stage  reciprocating  vacuum  pump,  steam-driven. 

rhree  Buffalo  Steam  Pump  Company's  vertical  centrifugal  5-in. 
pumps  for  hot  wells,  operating  at  1720  r.p.m. 

)ne  Buffalo  Steam  Pump  Company's  5-in.  vertical  centrifugal  pump 
for  hot-well,  operating  at  2000  r.p.m.  Two  hot-well  pumps  are 
motor-driven  and  two  driven  by  Terry  turbines.  Both  motors 
and  turbine  are  rated  at  20  hp. 

Chree  Worthington  6-in.  three-stage  centrifugal  pumps,  rated  at 
1000  gal.  per  minute,  are  operated  by  Kerr  turbines  for  boiler 
feed. 

Dwo  Worthington-Duplex  station  service  pumps,  6  in.  by  8  in.  by 
6  in.,  operated  on  170  lb.  steam  and  1  lb.  back  pressure. 

)ne  10-in.  vertical  centrifugal  pump  is  used  for  make-up  water, 
motor-driven. 

MISCELLANEOUS 

)ne  McMyler  Interstate  Company's  two-roll  coal  crusher,  rated 
at  50  tons  per  hour,  is  driven, by  40-hp.  motor.  A  Webster  ele- 
vator and  conveyor,  driven  by  10-hp.  and  30-hp.  Westinghouse 
motors,  are  used  in  connection  with  the  coal  crusher;  also  a  50- 
ton  electric  locomotive  for  shifting  coal  cars. 

Sight  1-yd.  side  dump  Toungstown  Car  Company's  ash  cars  are 
used  to  move  ashes. 

rhree  tapered  natural-draft  brick  chimneys,  12  ft.  in  diameter, 
serve  thirty-two  boilers. 

rwo  Hoppes  Manufacturing  Company's  open-type  feed-water 
heaters,  rated  at  500,000  lb.  per  hour,  and  one  Hoppes  V-notch 
meter  for  measuring  feed  water. 

)ne  Toledo  Bridge  &  Crane  Company's  50-ton  crane  for  turbine 
room. 

)ne  Northern  Engineering  Company's  10-ton  crane  for  auxiliary 
bay  and  machine  shop. 

)ne  1-ton  Barrett  Manufacturing  Company's  ammonia-compres- 
sor-type ice  machine  is  used  for  furnishing  drinking  water. 


short-circuit  current  with  machines  tied  rigidly  to  the 
low-tension  busbars,  having  only  the  machine  reactance 
to  limit  the  flow  of  current  on  short-circuit  or  faulty 
synchronizing,  necessitated  additional  reactance  in  each 
machine  circuit.  This  was  obtained  with  the  least  ex- 
pense and  greatest  economy  of  space  by  means  of  the 
following  arrangement,  which,  at  the  same  time,  elimi- 
nated losses  that  would  otherwise  have  been  incurred 
in  additional  external  reactances: 

The  step-up  transformers,  as  shown  in  Fig.  3,  are  in 
the  machine  circuit,  the  synchronizing  being  done  at  the 
high-tension  busbars.  This  arrangement  added  the  8V2 
per  cent  transformer  reactance  to  the  generator  circuit. 
No.  5  and  No.  6  machines,  having  small  capacities  and 
high  reactance,  are  synchronized  on  a  small  section  of 
the  low-tension  busbar,  which  is  separated  from  the 
main  bus  by  an  oil  switch.  This  section  is  directly  con- 
nected in  turn,  through  a  bank  of  step-up  transformers 
and  an  oil  switch,  to  the  high-tension  busbar.  The  wir- 
ing arrangement  allows  for  the  working  of  machines  or 
transformer  banks  separately  through  the  low-tension 
bus  connections,  the  oil  switches  being  of  sufficient  ca- 
pacity to  transfer  the  load. 

There  has  also  been  installed  an  800-amp.-hr.  storage 
battery  on  the  exciter  system,  so  connected  with  a  relay 
switch  that  it  is  automatically  closed  on  the  field  cir- 
cuit when  the  exciter  voltage  drops 

In  Charge  of  the  Work 

The  work  of  reconstruction  at  the  Connellsville  sta- 
tion, which  has  amounted  to  a  complete  rehabilitation 
without  service  interruptions,  was  carried  on  under  the 
supervision  of  W.  E.  Moore,  formerly  general  manager 
and  now  consulting  engineer  of  the  company,  assisted 
by  J.  S.  Jenks.  G.  G.  Bell  is  mechanical  engineer,  A.  N. 
Cartwright  superintendent  of  power,  L.  E.  Hankison 
superintendent  of  power  house  and  in  charge  of  changes 
to  equipment,  and  C.  W.  Kenney  superintendent  of 
construction. 


FIG.  5 — ONE  END  OF  THE  BOILER-ROOM  BASEMENT,  SHOWING 
FORCED-DRAFT  EQUIPMENT,  AIR  DUCTS,  ASH  PITS  AND  TRACKS 
FOR  ASH   CARS 

The  fans  deliver  air  to  two  main  ducts  running  the  entire 
length  of  the  boiler  room.  In  the  flue  connecting  each  fan  to 
the  duct  is  a  counterbalanced  olieck  valve  which  automatically 
closes  when  the  fan  stops  and  opens  when  the  discharge  pres- 
sure is  sufficient  as  the  fan  starts.  Each  stoker  is  connected 
to  the  duct  by  a  nozzle  with  a  hand-controlled  butterfly  valve 
at  its  entrance.  The  air  ducts  are  sectionalized  by  butterfly 
valves.  The  turbines  driving  the  fans  have  two  nozzles,  one 
capable  of  operating  at  a  speed  sufficient  to  supply  air  for 
200  per  cent  rating  of  the  boilers  and  the  other  for  250  per 
cent  rating,  while  both  together  supply  air  for  300  per  cent 
rating.  The  boiler  pressure  is  automatically  regulated  to  a 
variation  of  3  lb.  by  a  reacting  relay-type  pressure  regulator, 
which  is  placed  at  the  central  point  of  the  steam  supply  to 
the    blower    turbine    and    thus    controls    the    speed    of    the    fan. 
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WHAT    THE    FARM    WOMAN    OF    TO-DAY    MOST    WANTS    FOR    HER   HOMK     IS     A     SUPPLY     OF     RUNNING     WATER.        THESE     EXHIBIT 
SHOWED    HOW    ELECTRICITY   CAN   SUPPLY   IT,   AND   DEMONSTRATED  LABOR-SAVING    DEVICES    FOR    FARM     KITCHEN    AND    DAIRY 


Eight  Western  Power  Companies 
Conduct  Joint  Exhibit 

How  Applications   of  Electricity    on    the    Farm  Were    Shown  to 

More  than  6000  Farmers  a  Day  During  the 

State  Fair  at  Salem,  Ore. 

WHEN  a  number  of  electric-service  companies 
operating  in  the  Pacific  Coast  States  decided  to 
put  in  a  strong  bid  for  rural  business  they  went 
after  it  co-operatively.  Eight  companies  temporarily 
merged  their  endeavors  and  determined  to  erect  an 
"electricity  on  the  farm"  exhibit  at  the  Oregon  State 
Fair  which  could  not  fail  to  attract  attention.  The  com- 
panies which  contributed  to  the  expense  of  conducting 
this  exhibit  were  the  Portland  Railway,  Light  &  Power 
Company,  the  Northwestern  Electric  Company  and  the 
Pacific  Power  &  Light  Company  of  Portland,  the  East- 
ern Oregon  Power  Company  of  Baker  City,  the  Oregon 
Power  Company  of  Eugene,  the  California-Oregon 
Power  Company  of  Medford,  the  Yamhill  Electric  Com- 
pany of  Newberg,  and  the  Coast  Power  Company  of 
Tillamook. 

A.  C.  McMicken,  sales  manager  of  the  Portland  (Ore.) 
Railway  &  Light  Company,  was  made  chairman  of  the 
committee  of  central-station  men  who  planned  and 
erected  the  exhibit  and  conducted  it  during  the  fair. 
Throughout  the  fair  each  of  the  power  companies  con- 
cerned had  a  representative  on  the  ground  who  was  able 
to  talk  on  local  conditions  to  any  farmer  from  any  sec- 
tion of  the  State  represented  by  one  of  the  power 
companies.  In  this  way  the  companies  were  not  only 
able  to  answer  the  questions  of  the  interested  farmers 
but  also  to  secure  names  and  addresses  of  "prospects" 
to  be  followed  up  in  the  future. 

Reporting  in  detail  on  the  methods  used  in  erecting 
the  exhibit  and  on  the  interest  of  the  fair's  visitors, 
J.  A.  Brownson  of  the  Portland  Railway,  Light  &  Power 
Company's  Salem  office  said: 

"We  secured  a  tent  measuring  35  ft.  by  105  ft.  This 
we  set  up,  using  four  35-ft.  poles  for  supports.  About 
20  ft.  of  the  back  portion  of  the  tent  was  then  parti- 
tioned off  as  a  farm  residence,  and  in  this  part  a  floor 
was  laid  about  6  in.  off  the  ground,  using  1-in.  by  12-in. 
common  lumber.  The  house  front  was  made  of  2-in.  by 
4-in.  lumber  covered  with  brown  burlap,  and  enough 
vacant  floor  space  was  left  outside  of  this  front  parti- 
tion for  a  porch  about  6  ft.  wide.  The  space  back  of  the 
partition  was  divided  into  two  rooms,  a  kitchen  equipped 
with  three  electric  ranges,  one  of  them  connected  and 
used  for  demonstrations.  In  the  living-room  were  elec- 
tric household  appliances,  a  portable  electric  lamp,  an 


electric    sewing    machine,    a    vacuum    cleaner    and    ai 
electric  fan. 

"In  the  center  portion  of  the  tent  a  railing  was  buil 
about  a  space  12  ft.  wide  by  50  ft.  long,  within  whicl 
3-in.  planks  were  laid  on  the  ground  and  leveled  up  t 
form  a  foundation  for  five  shaft  hangers  which  sup 
ported  two  20-ft.  lengths  of  1  7/16-in.  line  shaftin; 
coupled  together.  Along  both  sides  of  this  line  shaf 
and  belted  to  it  were  a  feed  chopper,  a  corn  sheller, 
feed  cutter,  a  fanning  mill,  a  churn,  an  ice-crear 
freezer,  a  milking  machine,  a  washing  machine,  a  crear 
separator,  a  grindstone  and  a  wood  saw.  These  device 
were  all  driven  from  the  line  shaft  by  a  10-hp.  motoi 
but  the  machines  were  all  run  empty  so  that  the  moto 
at  no  time  was  pulling  more  than  a  3-hp.  load. 

"Near  the  entrance  to  the  tent  a  small  domestic  wate 
system  driven  by  a  2-hp.  motor  with  automatic  contrc 
attracted  considerable  attention,  and  in  conjunction  wit 
this  water  system  we  had  rigged  up  a  barrel  into  whic 
we  allowed  the  water  to  run  from  the  tank.  When  th 
barrel  was  full  the  pressure  on  the  tank  would  drop  t 
a  point  low  enough  to  allow  the  automatic  control  t 
start  the  motor,  when  with  the  barrel  dry  and  the  wate 
back  in  the  tank  the  pressure  in  the  tank  would  caus 
the  automatic  control  to  cut  off  the  motor.  This  oper* 
tion  was  repeated  continuously.  In  another  watei 
pumping  exhibit  a  large  5-in.  centrifugal  pump  belted  t 
a  5-hp.  motor  was  kept  running  all  day  long  and  move 
about  1200  gal.  of  water  per  minute. 

"On  the  opposite  side  of  the  tent  from  the  pump  w 
had  an  electric  incubator,  with  a  representative  froi 
the  factory  to  demonstrate  it.  Adjoining  this  displa 
was  a  booth  put  in  by  three  of  the  local  contractin 
firms  in  which  all  kinds  of  lighting  fixtures  as  well  a 
cooking  and  heating  appliances  were  displayed.  Ow 
doors,  about  20  ft.  from  the  entrance  to  our  tent, 
large  tile  silo  had  been  erected  by  a  contracting  firm  i 
Salem.  Having  secured  permission  from  this  firm  1 
use  this  silo  in  connection  with  our  exhibit,  we  boi 
rowed  an  ensilage  cutter  from  a  local  machinery  hous< 
and  to  this  we  belted  a  5-hp  motor,  so  that  each  day  w 
were  able  to  chop  some  green  corn  and  demonstrate  th 
machine. 

"The  tent  was  well  lighted  both  inside  and  outsid 
and  very  many  compliments  were  received,  the  publi 
and  especially  the  farmers,  showing  very  keen  intere; 
in  the  exhibit.  The  attendance  on  the  one  day  whe 
we  kept  tally  was  6400,  not  counting  children.  All  ( 
the  farm  implements  were  loaned  by  implement  dealei 
of  Portland  and  Salem.  They  showed  a  willingness  1 
co-operate  with  us  in  every  way  possible  to  make  tl 
exhibit  a  success." 
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The  Value  of  the  Poor  Man's  Business 

By  Earl  E.  Whitehorne 

Six  years  ago  the  industry  was  interested  to  hear  of  a  most  successful  experiment  by  the 
Hartford  (Conn.)  Electric  Light  Company  in  introducing  electric  lighting  into  the  small  homes 
of  factory  workers  under  a  system  of  demand  contract  which  made  possible  the  offer  of  a  very 
small  monthly  flat-rate  charge.  Since  then  the  practice  has  been  applied  in  many  other  cities 
with  a  degree  of  achievement  little  appreciated  by  most  central  stations.  This  experience  has 
proved  that,  after  all,  "the  poor  man's  business"  has  a  very  definite  and  considerable  value,  and 
it  has  demonstrated  that  this  controlled  flat-rate  offer  is  appealing  to  all  classes  of  poor  men 
under  a  wide  variety  in  local  conditions.  It  seems  to  give  effectual  answer  to  the  man  who 
fears  to  venture  into  this  new  field  because  he  looks  upon  his  situation  as  so  essentially  "differ- 
ent" that  no  outside  man's  opinion  can  apply.    But  this  article  shows  the  error  of  such  an  attitude. 


CENTRAL-STATION  managers  do  not  like  the 
term  "flat  rate."  Because  the  idea  of  flat  rates 
was  put  to  death  back  in  our  early  history  to  make 
he  meter  king,  the  industry  in  general  has  turned  its 
lack  upon  the  apparent  walking  of  this  ghost.  Yet  it  is 
lot  a  ghost  that  we  see  abroad  again.  It  is  not  the  old 
lat-rate  idea  come  back.  It  is  a  new  idea,  a  modern, 
>road-gage,  twentieth-century  business  principle  and 
lolicy  that  has  withstood  the  acid  test  of  trial  in  cities 
arge  and  small,  rich  and  poor,  awake  and  sleeping — in 
he  North,  the  South,  the  East,  the  Middle  West.  In 
(very  case  it  has  been  forced  to  fight  three  battles — 
irst,  against  the  hard-shelled  prejudice  that  makes  the 
ocal  manager  insist  "it  can't  be  done" ;  then,  second,  to 
mild  up  enthusiasm  among  the  local  selling  force,  and 
inally  to  produce  the  actual  business.  And  yet  time 
ifter  time,  in  town  after  town,  we  see  the  miracle,  and 
shall  prove  it. 

The  Kind  of  Homes  It  Wires 

As  I  sit  here- writing  from  the  mass  of  data  that  I 
lave  collected,  all  about  me  on  the  desk  and  propped 
igainst  the  wall  are  photographs  of  shanties,  hovels, 
hacks  and  cabins.  Here,  for  example,  is  a  miner's 
hanty  perched  up  on  the  mountainside  in  the  rugged 
ountry  north  of  Scranton,  Pa.  Here  is  a  ramshackle 
legro  cabin  down  in  Asheville,  N.  C.  This  one  is  a 
legro  store  outside  of  Augusta,  Ga.  There  is  a  "Polack" 
bundry  worker's  resting  place,  a  God-forsaken  shed- 
Lffair  near  Allentown,  Pa.  Every  one  of  them  bespeaks 
he  poor  man.  Many  of  them  are  typical  of  shiftless- 
less  and  totally  destitute  of  modern  comfort,  and  yet 
onspicuous  in  every  picture  are  central-station  service 
vires.  It  is  almost  unbelievable,  but  every  single  one 
»f  these  apparently  penniless  homes  is  using  electric 
ight. 

"What  of  it?"  you  say.  "What  good  does  it  do  the 
entral  station?     There's  no  money  in  it."     That's  the 


very  attitude  that  stands  to-day  between  so  many  cen- 
tral stations  and  literally  hundreds  of  thousands  of 
dollars  in  profitable  added  income.  For,  look  you!  1 
am  not  talking  about  that  single  negro  cabin  in  Augusta 
that  pays  one  dollar  monthly  to  the  Augusta-Aiken  Rail- 
way &  Electric  Corporation.  I  am  thinking  of  1500 
similar  customers  whose  annual  contributions  amount 
to  more  than  $20,000.  That  miner's  shack  in  Pitts- 
burgh did  not  bring  much  business  to  the  Duquesne 
Light  Company,  but  the  fact  remains  that  from  the 
aggregate  of  over  5000  such  controlled  flat-rate  accounts 
this  company  enjoys  an  annual  income  of  $126,000. 
Just  so,  one  such  account  in  Worcester  is  not  worth 
much,  but  about  1200  of  them  brought  in  $29,920.44. 
Forget  past  prejudice  against  flat  rates  and  close  your 
eyes  to  the  unprepossessing  appearance  of  the  indi- 
vidual buildings  that  make  up  these  groups  of  cus- 
tomers; just  consider  totals  for  a  minute,  and  you  begin 
to  see  how  much  the  general  attitude  has  been  at  fault. 

The  Present  Situation 

Consider  the  present  situation — your  situation.  The 
central  station  is  a  manufacturer.  Its  business  is  to 
sell  electric  service  (which  it  produces)  to  the  occupants 
of  buildings  in  the  territory  it  serves.  Shall  this  great 
industry,  which  prides  itself  with  such  enthusiasm  on 
its  acumen  and  enterprise,  continue  to  ignore  the  fact 
that  it  is  only  doing  business  with  about  one-tenth  of 
the  good  customers  that  wait  for  service?  That's  just 
what  it  amounts  to.  And  the  greater  part  of  this  un- 
served and  non-productive,  yet  available,  90  per  cent  is 
made  up  of  the  small  homes  of  the  laboring  man.  This 
is  the  class  of  waiting  business  that  the  central-station 
manager  has  shut  out  because  it  cannot  profitably  be 
handled  on  the  meter  basis  that  has  been  designed  spe- 
cifically for  the  sale  of  service  to  bigger  buildings  in 
much  larger  quantities.  This  is  the  great  majority  of 
all  the  homes  in  the  land  that  the  industry  has  con- 
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demned  as  valueless,  although  in  Hartford,  Conn.,  just 
such  customers  paid  to  the  Hartford  Electric  Light 
Company  last  year  almost  $125,000  In  profitable  Income 
a  i,  laboring  men  in  Hartford,  then,  more  desirable  as 
customers  than  laboring  men  in  your  town?  Expert- 
ence  in  New  Orleans,  Dubuque,  Elmira,  Gulfport, 
Raleigh,  Ailentown,  Little  Rock,  Hazleton,  Harrisburg, 
Gardner,  Wheeling,  Wilkes-Barre,  AJtoona  and  a  good 

long   list    of   Other   cities    says    emphatically    "No!" 

Experience  in  New  Orleans 

For  instance,  down  in  New  Orleans  there  are  enor- 
mous numbers  of  "po'  whites  and  niggers"  living  in 
poverty  in  one  and  one-and-a-half  story  houses.  There 
are  miles  of  them,  all  burning  oil  for  light;  yet  oil 
annoys  and  electricity  appeals  to  people  of  this  class  no 
less  than  to  ourselves.  But  the  Consumers'  Electric 
Light  &  Power  Company  never  had  been  able  to  secure 
them  on  a  profitable  basis,  though  it  operates  against 
keen  gas  and  electric  competition  and  is  eager  to  de- 
velop every  possible  market  opportunity.  Finally  the 
manufacturers  of  the  "excess  indicator"  or  flat-rate 
controller  that  has  been  used  in  all  these  campaigns 
succeeded  in  converting  the  management  from  its  preju- 
dice against  flat  rates,  and  a  campaign  was  begun.  It 
ran  ten  months  with  a  varying  sales  force.  At  the 
end  of  the  period  upward  of  1000  contracts  had  been 
signed,  and  from  these  customers  can  be  directly  traced 
a  revenue  of  more  than  $25,000  a  year.  About  200  of 
these  customers  have  since  changed  over  to  meters,  and 
here  is  what  Thomas  Rhodes,  then  manager  of  the  Con- 
sumers' company,  has  to  say  about  it  in  the  course  of 
a  long  letter  to  the  manufacturer  discussing  the  experi- 
ence in  detail: 

"Your  campaign,"  he  says,  "has  made  the  writer 
change  his  opinion  on  the  flat-rate  proposition.  I  am 
free  to  admit  that  prior  to  its  inception  I  was  quite 
averse  to  this  method  of  selling  service,  but  I  am  glad 
that  I  was  open  to  the  conviction  which  has  since  come. 

"The  business  secured  was  of  the  most  ordinary  kind; 
in  fact,  we  were  very  much  amused  at  the  class  of 
'prospects'  your  men  assured  us  they  could  secure — 
people  burning  coal  oil  and  ordinary  tallow  candles. 
This  amusement  has  given  place  to  admiration.  We 
would  further  state  that  we  were  afraid  that  some  of 
our  meter  customers  would  desire  to  take  advantage  of 
the  flat-rate  proposition,  but  have  found  that  this  fear 
was  groundless." 

In  Little  Rock,  Ark.,  a  three  months'  campaign  by 
four  salesmen  to  a  similar  grade  of  prospective  cus- 
tomers brought  in  300  accounts. 

In  Muncie,  Ind.,  with  a  population  of  45,000,  the  com- 
petition of  cheap  natural  gas  was  a  great  barrier  to  the 
central  station  until  the  Muncie  Electric  Light  Com- 
pany adopted  the  controlled  flat-rate  proposition  and 
made  a  campaign  to  secure  the  many  small  homes  of 
glassworkers  which  up  to  then  had  been  looked  upon  as 
beyond  the  pale.  The  campaign  brought  in  2607  cus- 
tomers and  added  revenue  of  $34,412.40  the  first  year. 

In  Pittsburgh  and  Hartford 
In  Pittsburgh  for  nearly  five  years  a  steady  campaign 
for  controlled  flat-rate  accounts  has  been  carried  on 
among  the  homes  of  steel  workers  and  miners,  mostly 
a  very  low  order  of  foreign  population  that  admittedly 
could  never  bring  a  dollar  to  the  central  station  on  any 
other  basis.  I  make  these  extracts  from  letters  written 
by  W.  A.  Donkin,  general  agent  of  the  Duquesne  Light 
Company,  and  his  assistant,  F.  F.  Kellogg: 

"We  have  found  this  controlled  flat-rate  basis  of  sell- 
ing electricity  an  excellent  business-getter,"  says  Mr. 
Donkin,  "particularly  in  our  territory,  where  we  com- 
pete with  natural  gas  at  27%  cents  per  1000  ft.  It  has 
its  objectionable  features,  inasmuch  as  it  prohibits  the 


use  of  domestic  heating  and  cooking  appliances;  but  we 

have  found  that  the  class  of  customers  who  are  willing 
to  invest  in  these  appliances  usually  desire  a  meter  in 

preference  to  an  indicator,  which  would  limit  the  sup- 
ply. In  our  schedule  of  rates  we  provide  for  a  flat-rate 
control  service  for  residential  purposes  at  1.1  cents  per 
watt  of  demand  with  a  discount  of  0.1  cent,  or  1  cent 
net.  For  commercial  purposes  we  supply  service  at  IVi 
cents  per  watt  net.  We  write  contracts  on  this  basis 
for  installations  of  from   100  watts  to  2500  watts." 

Average  Monthly  Income  per  Customer  $2.10 

Then  Mr.  Kellogg  writes:  "We  now  have  approxi- 
mately 5000  customers  on  the  controlled  flat-rate  basis. 
The  total  revenue  directly  traced  to  indicator  business 
would  be  rather  hard  to  determine  with  any  degree  of 
accuracy.  We  might  say,  however,  that  the  average 
revenue  per  indicator  per  month  is  $2.10." 

This  makes  an  aggregate  annual  income  of  $126,000, 
and  check  meters  placed  on  the  service  show  that  the 
income  per  kilowatt-hour  compares  favorably  with  other 
business  taken  on  a  regular  meter  basis.  In  the  course 
of  this  campaign  about  1000  flat-rate  customers  have 
changed  to  meters. 

But  the  Hartford  Electric  Light  Company  was  the 
pioneer  in  this  work,  for  years  ago  the  wonderful  in- 
tuitive foresight  of  Austin  C.  Dunham,  then  its  presi- 
dent, had  recognized  that  all  this  untouched  treasure  lay 
awaiting  some  device  that  would  assure  the  poor  man 
that  he  need  not  fear  the  cost  of  electric  light.  Since 
then  this  company  has  built  up  a  total  of  6200  con- 
trolled flat-rate  accounts,  from  which  its  last  year's 
revenue  was  $124,250.71,  and  F.  W.  Prince,  superin- 
tendent of  lighting,  writes: 

"I  think  there  is  no  doubt  in  the  minds  of  the  officials 
of  this  company  that  the  contract  flat-rate  system  opens 
up  a  residential  field  of  business  and  secures  certain 
customers  for  the  central  station  who  could  not  be 
secured  as  easily  any  other  way,  although,  of  course, 
with  our  low  meter  rates,  many  of  these  customers 
switch  over  to  a  meter  eventually." 

The  Opposing  Prejudice 

And  such  has  been  the  evidence  in  each  campaign. 
The  wonder  is  that  every  central-station  manager  in 
every  city  where  the  poor  man's  home  exists  in  num- 
bers has  not  eagerly  reached  out  for  the  idea  and  used 
it.  But  ask  them  why,  and  ten  to  one  the  answer  is: 
"It  won't  do  here.  Conditions  are  so  different."  In 
other  words,  this  old,  old  bugaboo  has  lulled  them  to 
sleep  and  tied  their  hands  in  double  knots. 

Men  sit  back  snugly  and  talk  on  about  their  "local 
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MINER'S  store  near  allentown,  pa.,  that  makes  a 

MONTHLY   PAYMENT   TO   THE  CENTRAL  STATION 

conditions,"  how  the  thing  that  works  in  Philadelphia 
won't  go  in  New  York,  how  the  people  who  reside  in 
Boston  can't  be  influenced  as  Chicago  men  and  women 
are,  how  the  citizens  of  Podunk  can't  be  made  to  buy 
the  things  the  Bingville  people  clamor  for.  One  time 
in  ten  they  may  be  right,  but  usually  it's  prejudice  that 
does  the  talking — just  old-fashioned,  stiff-necked,  hide- 
bound prejudice.  And  when  it  comes  to  such  an  issue 
as  this,  it  is  absurd.     Consider — 

Down  in  Gulfport,  Miss.,  among  the  "po'  white  and 
nigger"  cabins  scattered  along  the  Gulf  shore,  there  are 
264  controlled  flat-rate  customers  who  are  paying  $4,678 
a  year  to  the  Gulfport  &  Mississippi  Coast  Traction 
Company.  Among  the  mines  that  dot  the  valley  north 
and  south  of  Scranton,  Pa.,  there  are  2623  coal  miners' 
shacks  connected  to  the  service  of  the  Scranton  Elec- 
tric Company.  The  aggregate  result  is  a  yearly  revenue 
of  $44,000.  Can  you  conjure  up  a  greater  difference 
in  local  conditions?  Yet  the  same  controlled  flat-rate 
appealed  alike  to  negro  and  to  Slav. 

Compare  again  the  1164  customers  of  this  sort  in 
Raleigh,  N.  C,  who  pay  in  $12,666.66  each  year,  with 
1500  accounts  in  Harrisburg,  Pa.  Any  similarity  in 
local  conditions  here? 

Elmira  is  a  manufacturing  city  in  a  rich  agricultural 
section  of  New  York.  Asheville,  N.  C,  is  a  Southern 
tourist  city  with  a  typical  negro  district.  Allentown, 
Pa.,  is  a  center  of  the  steel  industry  with  foreign  labor 
in  profusion.  But  the  same  flat-rate  proposition  has 
won  in  these  three  very  different  towns  respectively 
400,  361  and  378  consumers,  and  respective  annual  in- 
comes of  $6,000,  $4,400  and  $5,676.  Did  diverse  local 
conditions  have  much  to  say  about  it  here? 

When  it  comes  to  selling  electric  light  to  the  poor 
man's  home  these  celebrated  "local  conditions"  that  the 
central-station  manager  is  wont  to  take  so  seriously 
have  very  little  influence.  He  is  dealing  with  a  basic 
human  impulse — the  desire  for  light — fettered  by  the 
limitations  of  the  poor  man's  pocketbook.  In  this  re- 
gard there  is  no  difference  between  the  very  poor  in 
Hartford  and  the  very  poor  in  Boston,  New  York, 
Brooklyn,  Philadelphia,  Chicago,  St.  Louis  or  any  other 
city.  In  the  bigger  cities  there  are  more  of  them,  that's 
all.  And  whereas  Hartford  has  developed  a  profitable 
annual  income  of  $125,000  from  these  controlled  flat- 
rate  accounts,  the  bigger  cities  with  their  greater  num- 
bers of  these  poor  man's  households  can  enjoy  a  greater 
income  in  proportion  just  as  soon  as  they  can  lay  aside 
the  prejudice  against  the  words  "flat  rate"  and  open  up 
the  door  to  this  great  modern  comfort.  This  door  they 
have  shut  against  the  man  who  cannot  afford  to  buy 


the  service  through  a  meter.  Yet  men  are  men  and 
dollars  are  dollars  and  profits  are  profits,  and  if  the 
business  pays  in  Pittsburgh  and  in  Hartford  it  will 
pay  no  less  in  the  populous  mill  towns  of  New  England 
and  in  the  tenement  districts  of  the  greater  cities  in 
the  South  and  Middle  West.  In  Hartford  50  per  cent 
of  all  the  residences  are  using  electric  light.  Compare 
the  figures  for  other  places  and  think  it  over. 

How  They  Got  the  Contracts 
How  did  they  win  so  many  contracts  in  these  cam- 
paigns I  have  cited?  In  most  cases  the  manufacturer 
of  the  controlling  device  sent  a  crew  of  trained  men, 
specialists  in  the  house-to-house  soliciting  of  this  type 
of  business  and  inspired  by  experience  in  past  cam- 
paigns. For  the  average  central-station  salesman  has 
his  mind  on  the  value  of  the  business  that  he  closes,  and 
he  finds  it  hard  to  ring  doorbells  that,  at  best,  promise 
only  $1  or  $2  a  month.  The  local  man  is  apt  to  start 
believing  that  "it  can't  be  done,"  while  the  other  fellow 
knows  it  has  been  done  and  can  be  done  again  right 
there.  He  proves  a  valuable  "exciter."  Then  a  flat- 
price  wiring  schedule  is  agreed  upon  between  the  central 
station  and  the  contractors,  and  the  actual  selling  be- 
comes a  simple  matter  of  offering  the  "prospect"  so  many 
lights  for  so  much  down  for  wiring  and  so  much  a 
month. 

The  wiring  schedule  that  was  adopted  by  the  Muncie 
Electric  Light  Company,  for  instance,  was  the  one  shown 
in  the  following  table: 

Outlets  open  Concealed 

Three    $4.50  $9.00 

Four    5.85  10.65 

Five 7.00  12.25 

Six 8.25  13.80 

Seven    9.50  14.35 

Eight 10.75  15.90 

Nine    12.00  17.45 

But  the  purpose  of  this  article  is  not  to  marshal  the 
figures  and  provide  full  data  to  enable  you  to  organize 
a  paying  campaign  of  your  own.  Every  company  that 
has  made  a  campaign  will  be  glad  to  give  you  the  full 
benefit  of  its  experience.  For  pay  it  does,  as  is  inter- 
estingly shown  in  these  few  totals  from  the  Harwood 
Electric  Company  of  Hazleton,  Pa.  This  company  has 
1383  controlled  flat-rate  consumers,  who  pay  in  a  yearly 
revenue  of  $18,448,  and  here  are  other  figures  on  the 
year's  campaign: 

Total  flat-rate  contracts  secured 1,383 

Flat-rate  accounts  changed  to  meters 75 

Meter  accounts  changed  to  flat  rate 58 

Estimated  annual  income $18,449 

Total  commercial  cost  of  campaign $6,745 

Orders  taken  by  central  station  for  wiring 1,071 

Value  of  these  wiring  orders $9,094 

Profit  to  central  station  on  these  wiring  jobs $770 

The  Lesson  of  It  All 

But  the  point  I  want  to  make  is  this — that  the  central- 
station  industry  cannot  afford  to  go  along  complacently 
ignoring  this  great  wealth  of  poor-man  business  that 
is  now  available  to  it.  Here  is  this  large  proportion  of 
our  population  that  would  like  to  buy  electric  light  if 
they  could  buy  it  on  a  basis  that  seemed  safe  to  them. 
These  families  often  have  but  $50  a  month  to  spend, 
and  dare  not  trust  a  meter  and  risk  bigger  bills  than 
they  expected;  but  if  he  can  contract  for  four  lamps 
and  pay  $1  or  $1.25  a  month,  the  poor  man  is  eager  for 
the  comfort  that  it  brings — and  he  will  pay  his  bills. 

For  the  value  of  one  customer  of  this  class  is  as 
nothing,  but  the  value  of  500  or  1000  such  accounts  can 
be  measured  in  respectable  proportions  in  the  profits 
of  the  year. 

It  is  not  theory  unsupported.  The  moral  of  these 
campaigns  I  have  just  mentioned  cannot  be  denied. 
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r.iirl.-v'H      new      <■!<■(•(  i  lc.  1 1 1  \-      li.nt.il      hlgh- 

■ohool  building  ih  of  concrete  with  ■  length 
..i  i  88  ft  nviT  ail  and  ■  depth  of  L27  fl  U 
In    thTM    stories    high,    with    only    the    gym- 

n. i :: i ii M i  and  the  beeting-plant  roonu  colon 
tin;  ground  level  The  Hurley  board  of 
truateel  chose  tho  electric  beating  system 
after  Investigating  the  electric  heating  plant 
in  tin  school  at  Rupert,  Idaho,  B  miles  from 
Burley.  The  Burley  school  has,  however,  ■ 
cubical  content  aboul  twice  thai  of  the  Ru 
pert   building.     The    Burley   structure  was 

planned  by  D.  L.  Wilson  &  Company  of 
Butte,  M < o 1 1 . ,  working  with  J.  J.  Rae,  su- 
perintendent of  schools  at  Burley.  i  B 
w  ire,  city  electrician  of  Burley,  computed 

the  requirements  of  t In-  electric  heating 
plant  and  drew  up  the  specifications  for 
heating  the  building.  The  contract  was 
given  to  the  Utah  Machinery  &  Engineering 
Company  of  Salt  Lake   City 


The  Electrically  Heated  High  School 
at  Burley,  Idaho 

Three-Story  Concrete  Structure  Heated  Successfully  with  Cheap 

Water-Power  for  $1,800  Yearly — Close  Temperature 

Control  and  Reduction  in  Space  and  Labor 

By  F.  E.  Ware 

City  Electrician  of  Burley 

At  Burley,  Idaho,  there  was  recently  completed  a 
three-story  concrete  high-school  building  the  heating  of 
which  is  carried  out  entirely  by  electricity  generated  at 
the  Minidoka  plant  of  the  United  States  Reclamation 
Service  on  the  Snake  River,  22  miles  distant.  The  new 
Burley  high  school  has  a  total  cubical  content  of  780,000 
cu.  ft.,  although  at  the  present  time  only  two  of  its  three 
stories  are  in  use  and  heated.  Already  this  winter  the 
installation  has  been  tested  under  conditions  of  outside 
temperature  as  low  as  7  deg.  below  zero. 

A  total  of  762  kw.  in  heaters  is  installed  in  the  build- 
ing, but  at  the  present  time  the  maximum  demand 
reaches  only  about  275  kw.  Energy  is  furnished  on  a 
flat  rate  of  $1  per  kilowatt  per  month,  based  on  the  max- 
imum demand  during  the  month.  The  Reclamation 
Service  has  a  contract  with  the  city  of  Burley,  from 
which  in  turn  the  school  board  purchases  its  supply  of 
electricity  to  heat  the  building. 

Even  the  present  maximum  demand  of  275  kw.  is 
seldom  taken  after  11  a.  m.  or  noon,  and  in  the  afternoon 
the  heating  load  rarely  exceeds  135  kw.  At  the  present 
flat-rate  schedule,  the  heating  bill  for  the  year  will  be 
about  $1,800.  This  service,  it  will  be  noted,  gives  ample 
heat  at  any  and  all  times  without  the  services  of  a  fire- 
man. 
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PLAN    OF   EQUIPMENT   INSTALLED    IN    HIGH    SCHOOL   FOR    HEAT- 
ING AIR  ELECTRICALLY 


Besides  regular  school  work  the  building  is  also  used 
frequently  for  lecture-course  numbers,  literary  programs 
and  musicales,  and  there  is  a  reading  room  which  is 
open  every  evening.  This  additional  evening  heating 
service  is,  of  course,  available  on  the  flat  rate  without 
extra  cost  for  electricity. 

ELECTRICAL   EQUIPMENT  OF  THE  BUILDING 

Energy  enters  the  building  underground  over  three- 
phase  steel-taped  feeders  at  2200  volts.  In  the  trans- 
former room  three  200-kva.  General  Electric  sixty-cycle 
transformers  step  this  primary  energy  down  to  440  volts 
for  heating  service  at  full  rated  output,  and  to  220  volts 
for  supplying  the  resistor  grids  at  those  times  when  less 
heat  is  being  used  and  the  draft  fan  is  not  in  motion. 
The  transformers  are  installed  in  a  compartment  in  the 
front  portion  of  the  basement  heating  room.  An  auto- 
matic no-voltage  and  overload  release  switch  controls 
their  operation  from  the  superintendent's  office. 

From  the  transformer  room  the  energy  is  conveyed 
to  the  switchboard  by  three  500,000-circ.  mil  three-phase 
steel-taped  cables  and  there  distributed  to  the  different 
relays  which  feed  the  heating  grids.  These  grids  are 
arranged  in  two  batteries — the  tempering  grids  and  the 
heating  grids — the  first  battery  being  at  the  foot  of  the 
air  shaft  which  supplies  fresh  air  from  the  roof  level. 
This  "tempering"  group  of  grids  heats  the  incoming  air 
to  a  temperature  of  60  deg.  Fahr.  before  the  air  strikes 
the  washer  and  humidifier.  An  automatic  temperature- 
control  arrangement  maintains  the  air  at  this  tempera- 
ture by  turning  the  grids  on  and  off  as  changes  in  the 
temperature  outdoors  require.  This  operation  is  en- 
tirely automatic,  and  only  enough  energy  is  used  to  keep 
the  air  temperature  at  the  point  predetermined. 

The  water  in  the  air  washer  is  circulated  by  a  3.5-hp. 


To  Rooms    Heffid 


To  Rooms 


56  Heating  Grids  7Kw.  Each 
Plenum  (Chamber 

Double  Floor    \ 


Tempered  and  Washed  Air 


SECTION    THROUGH    PLENUM    CHAMBER    SHOWING    MIXING 
DAMPERS    AND    HEATING    GRIDS 
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motor  driving  a  centrifugal  pump,  the  spray  playing 
over  three  sets  of  louvers.  Beyond  the  air  washer  is 
the  fan  (driven  by  a  7-hp.  motor),  from  which  the  air 
passes  to  the  plenum  chamber.  This  chamber  is  divided 
into  an  upper  and  a  lower  compartment.  At  the  fan 
side  of  the  upper  compartment  is  the  second  battery  of 
grids.  The  air  in  this  compartment  is  kept  at  the  de- 
sired temperature  by  means  of  an  automatic  control 
which  turns  the  grid  on  and  off  as  the  temperature  re- 
quires. 

Room  Temperatures  Regulated  by  Air  Supply  from 
Warm  or  Hot  Chambers 

The  temperature  of  each  room  is  controlled  by  means 
of  a  thermostat,  actuating  dampers  at  the  plenum- 
chamber  openings  so  that  when  the  room  is  too  warm  the 
air  supplied  to  the  room  is  taken  from  the  lower  or  cooler 
compartment  of  the  plenum  chamber,  while  if  the  room 
temperature  falls  low  the  supply  is  taken  from  the  upper 
or  warmer  section  of  the  chamber. 

In  any  case,  it  will  be  noted,  the  air  intake  is  from 
the  roof  level  and  this  air  is  washed  and  humidified  and 
delivered  to  the  rooms  at  a  temperature  which  is  con- 
trolled automatically.  An  overheated  room  is  not  cooled 
by  introducing  more  cold  air  and  dissipating  the  over- 
supply  of  heat,  but  the  energy  is  cut  off  before  the  over- 
supply  has  been  produced.  So  far  the  system  has  proved 
very  satisfactory. 

Advantages  of  Electric  Heating 

While  the  cost  of  electric  heating,  even  at  the  ex- 
tremely low  rate  offered,  is  more  than  heating  by  coal 
would  be,  the  reader  must  not  overlook  several  factors 
which  enter  into  the  problem  to  alter  the  conclusions  as 
to  the  total  cost. 

The  first  concerns  the  matter  of  room  and  building 
space.  The  electric-heating  plant  occupies  only  a  small 
space  in  the  basement,  whereas  any  other  form  of  heat- 
ing equipment  would  probably  require  an  extra  building 
and  a  smokestack. 

The  life  of  the  electric-heating  equipment  installed 
will  be  from  five  to  eight  times  the  life  of  a  correspond- 
ing steam  plant. 

The  labor  required  to  operate  the  electric-heating 
equipment  is  almost  negligible,  and  the  services  of  a 
fireman — necessary  with  a  coal-burning  plant — are  en- 
tirely eliminated. 

The  absence  of  coal  and  smoke  is  also  an  important 
feature. 

Electric  heat  is,  of  course,  always  ready,  and  the  plant 
can  be  put  into  operation  without  delay  at  any  time  that 


BANK   OF   HEATING   GRIDS   FOR   TEMPERING   AIR 

heating  service  is  required.  In  the  four  years  that  the 
government  plant  has  been  generating  electrical  energy 
at  the  Minidoka  dam  the  service  has  never  been  off  for 
fifteen  minutes  at  one  time. 

So  many  conditions  enter  into  the  problem  of  drawing 
comparisons  between  the  cost  of  heating  the  Burley  high 
school  by  electricity  and  the  corresponding  outlay  for 
operating  a  coal-heating  plant  under  similar  conditions, 
that  final  or  definite  figures  cannot  be  given  at  the  pres- 
ent time.  However,  careful  records  are  being  kept  on 
the  cost  of  operating  the  electric-heating  installation, 
and  definite  comparisons  with  coal  systems  of  similar 
size  will  be  made  after  figures  for  a  year's  trial  of  elec- 
tric heating  are  available. 


MAIN     SWITCHBOARD     WITH     REMOTE-CONTROLLED     SWITCHES 


Those  Christmas  Candles  in  Chicago — and 
Elsewhere 

It  is  interesting  to  note  the  effect  of  the  campaign 
which  the  Commonwealth  Edison  Company  featured 
during  the  weeks  before  Christmas  to  revive  the  old 
custom  of  burning  candles  in  the  front  windows  of 
Chicago  homes  during  Christmas  week.  Modernizing 
the  old-world  custom  and  making  it  convenient  and  safe, 
special  electric  candles  were  sold  at  cost,  as  described 
in  the  Electrical  World  of  Dec.  11.  The  suggestion 
met  with  immediate  favor,  and  although  only  700  pairs 
of  these  electric  candles  were  sold  by  the  Commonwealth 
Edison  Company,  thousands  of  other  electric  candles, 
borrowed  from  the  boudoir  and  dining-room,  were 
seen  burning  in  front  windows  along  the  residence 
streets  of  the  city  during  the  holidays.  There  were  also 
a  large  number  of  wax  candles  similarly  used.  This 
same  custom  is  observed  quite  generally  in  Baltimore, 
Cleveland  and  other  cities,  and  it  suggests  an  oppor- 
tunity for  other  central  stations  to  inaugurate  the  move- 
ment in  their  towns. 

The  attention  of  the  Dayton  Power  &  Lighting  Com- 
pany was  attracted  to  the  movement  too  late  to  make  a 
feature  of  the  idea  during  the  recent  holidays,  but  a 
special  advertisement  was  run  in  the  newspapers  sug- 
gesting that  the  porch  lamps  in  all  homes  be  kept  burn- 
ing each  evening  during  the  holidays.  It  was  explained 
that  if  a  25-watt  lamp  was  used  the  expense  would  be 
very  small,  although  the  spirit  of  Christmas  cheer  would 
be  delightfully  emphasized.  The  idea  won  immediate 
popularity  with  the  company's  customers,  and  as  a  re- 
sult of  their  ready  response  the  home  streets  of  Dayton 
were  aglow  with  these  cheerful  porch  lamps,  and  the 
effect  was  most  delightful. 
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Electrical  Maintenance  Methods  in  a  Great  Office  Building 

The  increasing  iize  of  modern  office  buildings  and  the  resultant  increase  in  the  use  of  electric 
energy  in  such  buildings  hare  correspondingly  added  to  the  magnitude  and  detail  of  the  work 
of  their  electrical  departments  until  the  house  electricians  of  latter-day  office  structures  have 
been  forced  to  consider  the  use  of  every  possible  system  help  for  performing  the  work  involved 
in  maintaining,  repairing  and,  from  time  to  time,  altering  the  electrical  wiring  and  equipment 
in  their  charge.  In  the  case  of  the  new  Equitable  Building,  New  York  City,  the  engineering 
features  of  which  irere  described  in  these  columns  last  week,  C.  W.  Kalb,  chief  electrician,  en- 
deavored to  incorporate  in  the  operation  and  layout  of  his  department  a  number  of  practical 
efficiency  measures,  hereafter  described,  which  years  of  experience  as  chief  electrician  of  a 
number  of  large  office  buildings  convinced  him  would  be  desirable. 


SOME  idea  of  the  magnitude  of  the  work  required 
of  the  electrical  department  of  the  Equitable  Build- 
ing, New  York  City,  can  be  obtained  from  the  fact 
that  this  structure  has  a  "resident"  population  of  about 
12,000  and  a  combined  "resident"  and  "floating"  popu- 
lation of  about  50,000.  The  problems  of  keeping  the 
electrical  equipment  in  proper  order,  of  repairing  and 
making  such  changes  in  the  wiring  as  become  necessary, 
and  of  renewing  lamps,  are  hence  tasks  of  considerable 
magnitude. 

In  addition  to  the  usual  work  of  the  building  elec- 
trician, however,  the  electrical  department  of  the 
Equitable  Building  also  engages  to  some  extent  in  the 
electrical  contracting  business,  doing  such  work  as  the 
tenants  of  the  building  may  desire.  This  service  elim- 
inates the  necessity  of  tenants  putting  themselves  to 
considerable  inconvenience  in  order  to  find  a  reliable 
electrician  to  perform  electrical  work  for  them  and  at 
the  same  time  makes  the  electrician's  department  of  the 
building  partly — and  will,  it  is  hoped,  in  time  make  it 
entirely — self-sustaining. 

One  of  the  problems  that  have  always  confronted  the 
house  electrician  of  the  large  building,  and  even  the 
electrical  dealer,  central  station,  etc.,  is  that  of  stocking 


various-sized  lamps  in  a  manner  that  will  enable  one 
to  locate  any  size  or  type  of  lamp  in  a  minimum  amount 
of  time,  and  yet  keep  the  loss  due  to  breakage  down  to 
a  low  figure.  This  problem  was  solved  in  the  case  of  the 
Equitable  Building  in  a  way  which  not  only  brought 
about  the  two  desired  results  mentioned  but  also  greatly 
improved  the  appearance  of  the  stock  room.  Thousands 
of  dollars'  worth  of  incandescent  lamps  of  various 
sizes  and  types  and  of  two  voltage  ratings  are  there 
arranged  in  a  systematic  and  convenient  manner  along 
one  side  of  the  stock  room,  as  shown  in  the  accompany- 
ing illustration,  all  lamps  being  unpacked  and  placed  on 
these  racks  upon  receipt. 

These  shelves  are  constructed  of  %-rn.  wood  held  by  a 
frame  composed  of  strips  of  flat-section  and  angle 
iron,  about  1  in.  by  3/32  in.,  fastened  to  the  wall,  the 
shelves  being  about  18  in.  in  depth.  Each  shelf  has 
bored  in  it  a  number  of  staggered  holes  of  sufficient 
size  to  accommodate  the  screw  bases  of  the  lamps  to  be 
kept  on  the  shelf.  These  holes  are  arranged  so  as  to- 
allow  a  maximum  number  of  the  predetermined  size 
of  lamp  to  be  kept  on  the  shelf.  The  screw  bases  of  the 
lamps  are  inserted  in  these  holes,  and  the  lamps  are 
thus  held   upright,   free  of  danger  of  breakage,   until 
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needed.  The  shelves  and  frames  are  painted  black,  and 
each  shelf  has  on  its  front  face  a  brass  plate  giving  the 
type,  size  and  voltage  of  the  lamps  kept  on  it,  as  well 
as  the  total  number  which  can  be  accommodated  on  the 
shelf.  As  the  lower-wattage  lamps  are  kept  on  the  lower 
shelves  and  the  higher-wattage  lamps  on  the  higher 
shelves,  it  takes  little  time  for  a  new  helper  to  learn 
the  system  of  stocking  lamps. 

Another  useful  feature  of  this  system  is  that  the 
placing  of  the  number  of  lamps  the  shelf  can  hold  on 
the.  brass  nameplates  enables  one  to  tell  almost  at  a 
glance  the  condition  of  the  stock  of  the  corresponding 
size  of  lamp,  thus  eliminating  any  chance  of  the  stock 
of  that  size  of  lamp  running  low  without  the  knowledge 
of  the  man  responsible. 

The  bottom  shelves  of  these  racks  do  not  rest  upon 
the  floor,  but  are  raised  about  9  in.  above  it.  This  was 
done  for  two  reasons.  First,  it  eliminates  any  chance 
of  breakage  due  to  accidental  contact  with  a  shelf  of 
lamps  by  the  foot  of  a  passer-by.  Second,  it  permits 
the  sweepers  to  clean  under  the  racks,  and  the  height 


HANDY    CARRIER    USED    BY    MEN    WHO    RENEW    LAMPS 

of  the  bottom  shelves  from  the  floor  is  also  sufficiently 
great  to  prevent  men  from  hiding  rubbish  under  them. 

Carriers  Used  by  Lamp  Renewers 

But  the  lamp  woes  of  a  house  electrician  are  not  con- 
fined to  the  stock  room  alone.  Considerable  breakage 
occurs  in  carrying  lamps  about  the  building  for  the  pur- 
pose of  making  renewals.  Ordinarily,  the  house  elec- 
trician has  his  choice  of  allowing  the  lamp  renewers  to 
carry  with  them  a  large  number  of  lamps,  with  the 
liability  of  considerable  breakage,  or  permitting  such 
men  to  carry  only  a  few  lamps  at  a  time  and  make 
frequent  returns  to  the  stock  room  for  additional  lamps. 
Whichever  policy  is  adopted  a  considerable  loss  is  in- 
volved— in  the  first  method  through  breakage  and  in  the 
second  method  through  waste  of  time.  In  the  Equitable 
Building  the  problem  was  solved  by  allowing  the  men 
engaged  in  renewing  lamps  to  carry  a  large  number  of 
different  sizes  and  styles  of  lamps,  but  furnishing  them 
with  lamp  carriers  that  are  designed  to  eliminate  loss 
due  to  breakage. 

One  of  these  handy  carriers  is  shown  in  one  of  the 
illustrations.  It  is  about  24  in.  long  and  9  in.  wide, 
being  made  of  strap  iron  about  3/32-in.  thick  and  of 
%-in.  wood,  with  the  whole  painted  black.  This  carrier 
is  equipped  with  four  rubber  bumpers  at  its  bottom  to 
reduce  the  shock  effect  when  the  carrier  is  set  down. 
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STEEL    BINS    FOR    STORING    SUPPLIES    AND    MATERIALS  I 

The  two  shelves  of  these  carriers  are  provided  with 
holes  for  the  reception  of  the  screw  bases  of  the  lamps, 
tubular  lamps  being  passed  through  holes  in  the  upper 
shelf  and  supported  by  the  usual  holes  in  the  bottom 
shelf.  By  means  of  one  of  these  carriers  a  man  can 
carry  forty-one  lamps  of  various  sizes  at  one  time  with 
absolute  safety. 

Another  great  time-waster  in  the  process  of  renew- 
ing lamps  is  the  extension  ladder  usually  employed  in 
order  to  reach  lamps  at  a  great  distance  above  the  floor. 
In  addition  to  the  man  who  makes  the  renewals,  another 
man — and  in  many  cases  two  others — are  required  to 
steady  the  ladder  and  to  assist  in  moving  it,  and,  of 
course,  it  cannot  be  moved  with  the  first  man  on  it.  In 
order  to  eliminate  the  services  of  these  additional  men,  a 
special  extension  ladder  was  devised  by  Mr.  Kalb,  who 
has  applied  for  a  patent  on  the  invention.  This  ladder 
possesses  the  advantage  of  being  so  secure  for  the  man 
upon  it  that  he  can  be  pulled  around  while  remaining 
on  it  with  safety. 

Two  adjustable  steps  are  provided  for  fastening  to 
the  rungs  near  the  top  of  the  ladder,  and  the  man 
straddles  the  ladder,  his  feet  resting  on  these  steps,  thus 
giving  him  a  secure  and  natural  position  in  which  to 
work  and  permitting  the  use  of  both  hands.  The  bot- 
tom part  of  the  ladder  is  fastened  by  hand  bolts  to  a 
substantial  movable  base  equipped  with  rubber-tired 
wheels  capable  of  turning  at  any  angle.  This  base  is 
made  of  wood,  and  in  order  to  eliminate  the  danger  of 
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the  dm  on  the  ladder  Losing  ins  balance  In  case  <ine  of 

the  wheels  becomes  defective,  two  safety  planks  are 
fastened  to  the  wood  base  in  such  a  way  that  the  clear 
anco  between  them  and  the  lloor  is  about  0.25  in.  Hence, 
if  a  wheel  or  its  support  fails,  the  ladder  can  drop  only 
0.25  in.  at  that  point,  a  drop  that  would  not  cause  the 
man  aloft  to  lose  his  balance.  Under  such  conditions  it 
is.  o(  course,  unnecessary  to  have  anyone  steady  the 
ladder. 

Two  truck  handles,  one  at  each  end,  are  provided  for 
pulling  the  ladder  around,  the  lamp  renewer  being  able 
to  pull  the  ladder  around  without  aid,  or,  if  desired,  he 
oan  remain  on  the  ladder  and  have  a  helper  pull  it 
around.  In  designing  the  ladder  base  the  possibility  of 
the  lamp  renewer  letting  one  of  the  iron  handles  drop 
on  the  floor  and  cracking  or  nicking  the  tiles  was  fore- 
seen, and  the  handles  were,  therefore,  so  fastened  that 
the  frame  of  the  base  prevents  them  from  hitting  the 
floor  upon  being  released.  When  not  in  use,  the  handles 
are  thrown  upward  and  are  thus  out  of  the  way. 

Several  of  the  illustrations  show  the  methods  of  stor- 
ing materials  and  supplies  other  than  lamps  in  the  stock 
room.  It  will  be  noticed  that  on  the  ceiling  of  the  stock 
room  a  number  of  pipes  provided  with  hooks  are  fas- 


tened. Upon  these  electric-lamp  fixtures  will  be  sus- 
pended, as  indicated  by  the  few  fixtures  Bhown  in  the 
illustration  of  the  lamp  racks.  In  this  way  the  fix- 
tures will  always  be  out  of  the  way,  free  from  the  dan- 
ger of  being  bent  or  broken,  yet  readily  accessible. 

For  the  storing  of  outlet  boxes,  receptacles,  wire,  and 
other  material  that  must  be  kept  on  hand  by  a  house 
electrician,  steel  storage  bins,  as  illustrated,  are  pro- 
vided. These  bins  extend  from  the  floor  to  a  point  near 
the  ceiling  level,  the  top  surface  of  the  bins  being  em- 
ployed as  a  shelf  on  which  electric-fan  brackets  are 
kept.  Each  bin  is  equipped  with  a  small  brass  number 
plate,  and  all  materials  on  hand  are  listed  in  alphabet- 
ical order  on  a  wall  sheet  giving  the  corresponding  bin 
numbers.  By  reference  to  the  wall  sheet  any  desired 
material  can  hence  be  quickly  located. 

In  order  to  keep  a  check  on  all  material  used,  the  men 
in  taking  material  from  the  store  room  must  record 
their  names,  the  amount  and  kind  of  material  taken  and 
the  purpose  for  which  it  was  taken  on  a  storekeeper's 
sales  record  machine,  which  makes  duplicate  records. 
These  records  serve  to  check  the  men  as  to  the  material 
being  used  and  also  serve  to  permit  an  accurate  record 
of  stock  on  hand  to  be  maintained. 


MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Teaching   Mistress   and  Maid   How  to  Cook 
with  Electricity 

To  demonstrate  the  value  of  electricity  to  the  house- 
wife and  to  acquaint  the  women  of  New  York  City  with 
the  possibilities  of  electric  cooking  and  heating  appli- 
ances, the  Bureau  of  Home  Economics  of  the  New  York 
Edison  Company  has  arranged  a  series  of  daily  lectures 
in  its  Forty-second  Street  building. 

The  method  has  been  to  devote  each  day  to  a  separate 
cooking  appliance.  Several  grills  are  operated  at  the 
same  time,  and  the  lecturer  demonstrates  what  can  be 
done  with  them  and  how  they  can  best  be  used. 


An  interesting  departure  in  this  new  work  under- 
taken by  the  Edison  company  is  a  class  for  servants 
which  will  soon  be  inaugurated.  Maids  will  be  taught 
the  use  of  various  household  appliances  and  will  be 
given  thorough  training  in  cooking  with  electric  utensils. 
This  maids'  course  has  been  instituted  in  an  effort  to 
overcome  one  of  the  chief  difficulties  encountered  by 
electric-appliance  salesmen,  who  contend  that  the  ig- 
norance of  domestics  regarding  electric-cooking  appli- 
ances is  responsible  for  the  loss  of  a  number  of  possible 
sales. 


DEMONSTRATING    THE    PROPER    USE    OF    ELECTRIC-COOKING    AP- 
PLIANCES   BEFORE    A    CLASS    OF    NEW    YORK    WOMEN 


How  a  Sign   Painter  Helped   to   Relight  the 
Town's  "Dead"  Electric  Signs 

In  a  Western  city  of  about  16,000,  many  of  the 
existing  electric  signs  were  old  and  in  bad  order.  Be- 
cause of  this  fact  some  of  the  sign  owners  had  ceased 
to  operate  them.  The  central  station's  new-business 
manager  realized  this  undesirable  condition  of  affairs 
and  was  casting  about  for  new  arguments  to  use  in  in- 
ducing these  merchants  to  resume  operation  of  their 
signs,  when  a  local  sign  painter  came  to  his  office  with 
an  offer  to  paint  the  front  of  the  central-station  office. 
Like  a  flash  came  the  idea  that  the  sales  manager  had 
been  looking  for,  and,  taking  the  painter  into  his  office, 
he  outlined  his  plan.  After  preliminary  discussion,  this 
is  how  the  painter  and  the  sales  manager  worked  the 
scheme: 

The  painter  with  an  advance  of  petty  cash  from  the 
sales  manager  called  on  the  merchants  whose  signs  were 
not  in  operation  and  advised  them  that  their  signs 
should  be  lighted  as  well  as  painted. 

Invariably  the  sign  owners,  after  listening  to  the 
painter,  called  the  central-station  sales  manager  to  learn 
what  would  be  the  cost  of  putting  new  lamps  in  their 
signs  and  placing  them  in  operating  condition  again. 
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Following  up  these  calls,  the  central-station  sales  man- 
ager backed  up  the  painter's  argument  by  advising  the 
sign  owner  at  least  to  paint  the  sign.  He  also  pointed 
out  that  the  sign  would  be  more  effective  if  it  were 
lighted,  but  insisted  that  first  it  should  be  painted.  In 
turn,  the  painter,  when  he  had  painted  a  sign,  urged  its 
owner  to  buy  some  new  lamps  and  light  the  sign. 

The  upshot  of  this  co-operative  campaign  was  that 
every  "dead"  sign  in  the  city  was  revived.  The  painter 
repainted  them  and  then  the  central-station  relighted 
them.  In  the  future,  this  sales  manager  says,  he  does 
not  propose  to  let  the  signs  in  his  town  become  shoddy- 
looking  for  the  want  of  a  little  paint.  He  declares  he 
will  keep  in  touch  with  a  good  painter  and  have  him 
call  on  customers  whose  signs  need  a  brightening  coat. 


Securing  Future  Business  by  Co-operation  with 

Real  Estate  Interests 

Through  his  friendship  with  a  local  real-estate  opera- 
tor the  sales  manager  of  an  Ohio  central  station  was 
enabled  to  secure  the  insertion  of  an  unusual  clause  in 
the  deeds  to  lots  in  a  new  residential  addition  of  the 
city.  This  clause,  which  is  a  part  of  each  deed,  specifies 
that  each  house  erected  on  the  lots  shall  be  wired  for 
electric  lighting  and  shall  be  equipped  with  purely  elec- 
tric fixtures.  Thus  at  one  stroke  the  sales  manager  has 
assured  himself  of  lighting  contracts  in  all  of  the  new 
houses  and  has  eliminated  the  possibility  of  having  to 
share  any  of  the  lighting  with  his  gas  competitor.  It 
is  also  specifically  stated  that  gas  in  this  addition  shall 
be  used  only  for  cooking  and  heating.  Another  part  of 
the  deed  sets  aside  a  2-ft.  strip  along  the  rear  of  each 
piece  of  property  for  the  installation  of  utility  poles  and 
service  mains. 


Why 


a  Wood-Working  and  Wood -Preserving 

Plant  Finds  Central-Station 

Drive  Profitable 

Because  it  has  other  and  more  economical  means  of 
utilizing  its  sawdust  and  waste  wood  than  employing 
them  in  making  steam  for  power  purposes,  the  Ohio 
Wood  Preserving  Company  of  Orrville,  Ohio,  finds  the 
use  of  central-station  electric  service  profitable.  The 
products  of  this  company  are  creosoted  wooden  ties  and 
wooden  paving  blocks.  It  is  in  the  manufacture  of  the 
paving  blocks  that  most  of  the  wood  waste  is  caused, 
since  the  blocks  are  made  from  pieces  of  long-leaf  yel- 
low pine  timber  of  commercial  sizes.     This  off-fall  is 


MOTORS  IN  ORRVILLE   (OHIO)   WOOD-WORKING  PLANT 

Motor  Rating  in  Hp. 

Gang  saw  for  blocks 35.0 

Crank  motion  on  saw 5.0 

Cut-off  saw    7.5 

Planer   35.0 

Sawdust  blower    7.5 

Block  conveyor 20.0 

Machine  lathe 5.0 

Tenoner 10. 0 

Planer  grinder    1.5 

Saw  sharpener    0.5 

Portable   rip-saw    5.0 

Portable  cut-off  saw .  : 5.0 

Tie  piler   5.0 

Motor  generator  to  supply  direct-current  crane  motors 10.0 

Two  adzing  machines   10. 0 

Block  groover   7.5 

Total    169.5 

burned  under  two  155-hp.  boilers,  which  produce  steam 
for  two  purposes.  Part  of  the  steam  is  used  in  heating 
coils  in  the  creosoting  tanks.  The  remainder  is  used 
to  operate  a  special  type  of  switching  locomotive,  the 
boiler  of  which  is  periodically  charged  to  150-lb.  pres- 
sure with  live  steam  from  the  two  155-hp.  stationary 
units.  With  its  fresh  charge  of  steam  the  engine  goes 
about  its  duties  until  the  engineer  notices  by  the  gage 
that  the  pressure  is  nearing  10  lb.  Then  he  returns  it 
to  the  boiler  house  for  another  charge  of  live  steam. 
The  use  of  this  engine,  which  was  made  by  the  H.  K. 
Porter  Locomotive  Company  of  Pittsburgh,  Pa.,  elimi- 
nates fire  hazard  in  the  company's  lumber  storage  yards 
and  offers  an  economical  disposition  of  the  waste  wood. 
In  the  manufacture  of  the  creosoted  paving  blocks 
the  lumber  is  taken  from  piles  and  placed  on  gravity 
roller  conveyors  which  lead  directly  to  a  35-hp.  motor- 
driven  gang  saw.  This  saw  is  of  special  design,  con- 
sisting of  an  arbor  containing  ten  saws  running  on  ball 
bearings.  The  saws  automatically  cut  the  blocks  and 
dump  them  into  a  conveyor,  where  they  are  passed 
over  an  inspection  platform  and  discharged  directly 
into  the  vertical  treating  cylinder.  Inside  the  vertical 
cylinder  is  a  movable  platform  somewhat  similar  to 
those  used  in  the  modern  hydraulic  elevators.  When 
the  conveyor  is  starting  to  load  a  creosoting  cylinder 
the  platform  is  placed  near  the  cylinder  top,  and  as 
the  cylinder  is  filled  this  platform  is  gradually  lowered. 
In  this  manner  a  long  fall  for  the  blocks  is  prevented 
and  consequently  few  are  broken.  When  a  cylinder  is  full 
the  top  cap  or  door  is  put  into  place  and  is  bolted  closed, 
whereupon  the  blocks  are  treated  in  the  usual  manner. 
The  top  door  is  then  opened  and  the  hydraulic  pump  is 
started  to  discharge  the  blocks  gradually  over  the  cylin- 


MOTOR-DRIVEN   GANG    SAW   AND   BLOCK   CONVEYOR 
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der    apron     into     W&gQM    or    cars.       (Jrant     B.     Shipley, 

owner  of  tin-  plant,  claims  that  on  accounl  of  their 
cheapness  and  economical  and  efficient  operation  the  use 
of  vertical  treating  cylinders  will  permit  small  plant  to 
be  built  throughout  the  country,  where  blocks  can  be 

treated  and   local   tars,  creosote,  crude  oil  or  other  pre 
scrvatives    used.       This    practice,    he    says,    will    tend    to 

reduce  the  price  of  creosoted  blocks. 

Energy  for  this  plaid  is  supplied  from  the  Orrville 
transmission  line  of  the  .Massillon  (Ohio)  Electric  & 
(las  Company.  The  accompanying  table  shows  what 
industrial   applications   of   motors   are   now   being  ©per 

ated  at  the  wood-preserving  plaid. 


To  Demonstrate  the  Showcase  Lamp 

The  sales  department  of  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company  has  been  conducting  an 
interesting  campaign  for  the  installation  of  showcase 
lighting  among  Baltimore  stores,  and  reports  good 
progress.  An  effort  is  made  at  least  to  secure  trial 
installation  in  one  showcase  in  each  store  to  provide  a 
demonstration  of  this  modern  application  of  electric 
light.  In  the  majority  of  instances  the  customer  dis- 
covers before  long  that  the  illuminated  case  is  actually 
selling  goods,  for  more  attention  is  attracted  to  the  dis- 
play in  this  case  and  more  sales  are  made  from  it,  and 
the  merchant  naturally  appreciates  the  value  of  such 
an  influence.  Often  telephone  calls  have  come  within 
a  week  from  such  merchants,  requesting  that  the  other 
cases  be  similarly  equipped  at  once. 


Superior  Definition  of  Sign  Lighted  by  Edge 

Reflectors 

By  H.  E.  Weightman 

In  the  accompanying  photograph,  which  pictures  part 
of  the  elaborate  display  of  electric-lighted  signs  on  Park 
Row,  Chicago,  facing  Grant  Park,  and  visible  through- 
out the  entire  lake-front  section  of  Michigan  Boulevard, 
opportunity  is  given  to  compare  the  definition  obtained, 
by  mounting  the  lighting  units  in  one  case  at  the  edges 
and  in  the  other  directly  in  front  of  the  space  to  be 
illuminated. 

In  the  "Red  Crown"  sign  shown  the  spotting  or  glare 
caused  by  direct  reflection  from  the  lamp  images  ap- 
pearing on  the  sign  surface  was  so  great  as  to  interfere 
with   reading  the  legend.     In  the  case  of  the  "Olus" 


sign  just  above,  however,  the  display,  although  illumi- 
nated to  a  very  much  lower  intensity  than  t  he  other  sign, 
was  easily  legible,  as  the  picture  shows  for  itself.  'I  he 
photograph  was  taken  at  a  considerable  distance  from 
the  signs,  which  were  nearly  outside  the  range  of  the 
camera    in    daylight. 

Another  novel  sign  is  that  at  the  right  depicting  a 
baseball  game.  There  are  four  players  the  pitcher 
under  the  letter  "d,"  a  batter  and  a  catcher  in  the  lower 
right-hand  corner  of  the  sign,  and  a  fielder  (not  shown 
in  the  print)   in  the  extreme  upper  left-hand  corner. 

First  the  pitcher  tosses  the  ball  and  the  batter 
"passes"  it  up.  A  second  ball  is  then  thrown,  which 
the  batter  hits,  knocking  up  a  high  foul.  On  the  third 
attempt  the  batter  hits  the  ball  and  the  fielder  catches 
it.  The  main  sign  legend  then  appears  and  the  whole  is 
repeated,  except  that  this  time  the  pitcher,  instead  of 
the  fielder,  catches  the  ball. 


The    Influence  of   Factory    Lighting   on    the 
Workman's  Home 

An  interesting  aspect  of  industrial  lighting  will  be 
considered  and  reported  on  by  a  sub-committee  of  the 
N.  E.  L.  A.  Lighting  Sales  Bureau  which  has  this  sub- 
ject in  charge.  This  is  the  psychological  effect  of  good 
lighting  in  a  factory  upon  the  individual  employees  as 
it  influences  their  attitude  toward  proper  lighting  in 
their  own  homes.  It  is  not  hard  to  imagine  how  the 
workman  will  feel  who  comes  home  from  a  well-lighted 
factory  to  enter  a  little  house  dimly  and  clumsily  illumi- 
nated by  oil  lamps,  and  the  rapid  development  of  com- 
fortable and  efficient  illumination  in  the  factory  is- 
bound  to  bring  a  profitable  increase  in  business  from 
the  small  residences  of  the  factory  workers. 

Another  unique  phase  of  the  factory-lighting  subject 
on  which  the  committee  will  report  is  the  protective 
or  "police  lighting"  which  has  sprung  up  since  the  be- 
ginning of  the  war  in  Europe.  Factories  that  are 
engaged  in  the  manufacture  of  munitions  have  almost 
invariably  installed  chains  of  lamps  of  high  candle- 
power  about  the  building  to  aid  the  watchmen  on  their 
rounds  and  to  protect  the  plants  from  possible  depreda- 
tion. 


ELECTRIC    SIGNS    OVERLOOKING    GRANT    PARK,    CHICAGO 


Laundries  as  a  Central-Station  Load 

Though  laundries  are  commonly  regarded  as  difficult 
customers  for  central  stations  to  obtain,  the  United 
Electric  Light  Company,  Springfield,  Mass.,  has  secured 
all  the  laundry  power  business  in  that  city.  Its  rates, 
which  are  based  on  horsepower  of  connected  load,  range 
from  5  cents  to  1  cent  a  kilowatt-hour,  which  is  some- 
what below  the  average  power  rate  in  Massachusetts. 
The  lighting  company  is  able  to  hold  its  laundry  cus- 
tomers despite  the  fact  that  each  of  the  concerns  is- 
obliged  to  operate  a  steam  boiler  at  about  90  lb.  pressure 
for  process  work. 

One  of  the  principal  steam  laundries  in  Springfield 
is  the  Royce  Laundry,  which  makes  an  advertising  fea- 
ture of  its  electric  sanitary  process,  recently  installed. 
The  laundry  acquired  the  county  rights  to  operate  the 
Electric  Laundry  Equipment  Company's  process,  the 
last-named  company  having  headquarters  in  Cincinnati, 
Ohio.  Energy  is  applied  to  the  contents  of  the  rotary 
washing  machines  from  electrodes  installed  within  the 
machines.  The  flow  of  electricity,  it  is  claimed,  destroys 
the  bacteria  in  the  wash. 

As  woolen  wear  cannot  properly  be  subjected  to  boil- 
ing, and  as  chloride  of  lime,  which  many  laundries  use 
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in  washing,  is  likely  to  be  very  destructive  of  fabric, 
the  electric  process  is  of  particular  value  since  it  accom- 
plishes the  almost  perfect  cleaning  of  the  wash  with  the 
use  of  lukewarm  water.  Dr.  H.  C.  Emerson,  head  of  the 
Emerson  Laboratories  at  Springfield,  reported  that 
after  five  minutes'  rinse  of  a  load  of  underwear  the  test 
showed  21,050  bacteria  per  cubic  centimeter.  After  the 
electrical  process  at  the  Royce  Laundry,  the  test  showed 
only  thirty-three  bacteria  per  cubic  centimeter.  Thus 
99.8  per  cent  of  the  original  number  had  been  destroyed. 
The  Royce  Laundry  operates  three  Troy  "Big  6" 
mangles,  each  operated  by  a  3-hp.  General  Electric 
motor  at  1200  r.p.m.,  and  its  seventeen  washing  ma- 
chines are  operated  from  line  shafts  by  two  10-hp. 
motors,  one  of  which  drives  a  Warren  generator  for 


making  bleach  by  the  Buckeye  Electric  Company's 
process. 

Nine  extractors  are  operated  at  1200  r.p.m.  from 
shafts,  five  units  being  connected  to  one  of  the  10-hp. 
motors  and  four  units  to  the  other.  A  Troy  Laundry 
Machine  Company  rotary  drier  is  operated  by  a  5-hp. 
General  Electric  motor,  at  900  r.p.m.  Two  American 
Trolley  driers,  steam-heated  at  220  deg.,  are  operated 
by  2-hp.  motors,  and  starching  machines,  a  collar  ironer 
and  two  body  ironers  are  motor-driven. 

Electric  flatirons,  supplied  by  the  Simplex  Electric 
Heating  Company,  Boston,  are  used  in  finishing  wom- 
en's wear,  these  irons  being  connected  to  the  220-volt 
alternating-current  circuits  supplying  the  motors  and 
having  been  specially  made  for  the  laundry. 


Wiring  Arrangements  for  Controlling  Lamps  from  Two,  Three  or  More  Positions 

Ordinary  and  Special  Circuits  Making  Use  of  Three-Way  and  Four- Way  Switches  for  Independent  Manipulation — 
Provisions  for  Master-Switch  Control  or  "Burglar-Chaser"  Connections 


■3-WaySwitch  (3-WaySwitch 


/■3-Way^witch  ,3-Way5wi 


9  y  Lamps 


© 


Standard  SWqy  Circuit  for 
Two  Points  of  Control 


r4WaySwitch 


4-WaySwitch 


r4HayJwircn  /«-nay~ 


§  §  Lamps 


© 


Standard  Circuit  for  Two  Points 
of  Control,  Using  4-Way  Switches 
•Instead  of S-Way Switches 


SWaySwitch  r4-WaySwitch  ^SWaySwitch 


<p  <j  §  Lamps 


© 


Standard  Circuit  for  3  Points  of 
Control,  Using SWqy ana '4Way  Switches 


4WaySwitch  j-4-WaySwitch  j4WaySwitch 


j4-nayowitcn             /-4-n, 
Lamps     1 — 


TTTT 


Standard  System  for  3  Points  of  Control, 
Using4IVay Switches  throughout 

®  (For  Additional  Points  of  Control, 

See  Rules  Below) 


"Carter'System  for 
Two  Point  Control 


© 


© 


"Carter'System  for  Control  at 
Two  Points,  Using4-Way  Instead 
of  SWay Switches 


MasterSwitch 

Double  Pole  and  Double  Throw 


"Carter"  Circuit  Arranged 
for  Master  Control  at  a 
Fourth  Point 


© 
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SWay     r  . 
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-^        Lamps 
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"Carter  "System  for  Control 
at  Three  fhints 


"Carter"  System  for  Control  at 
Three  Points,  Using  4-Wqy  Switches 


r4WaySwitch 
/SWaySwitch    l^  I 1 

= j — , — j—  Single  Pole     y 

<j>    <f    (j>  Lamps MasterSwitch 


Standard  Circuit  Arranged  for 
Master  Control  at  a  Fourth  Pbint 


SWaySwitch  /SWaySwitch  L-  4-Way Switch 


n. 


Single-    f 
'Pole  Switch* 


2E 
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Another  Arrangement  for  Mult i -point 

Control  with  Additional  MasterSwitch  Position 


The  diagrams  show  circuits  in 
common  use  for  switching  on 
and  off  groups  of  lamps,  mo- 
tors, etc.,  from  two,  three  or 
more  positions,  so  that  from 
any  switch  the  operation  of  the 
lamps,  etc.,  can  be  controlled 
independently  of  the  position  in 
which  the  other  switches  have 
been  left. 

In  general,  it  may  be  pointed 
out,  however,  that  four-way 
switches  may,  of  course,  be 
used  in  each  case  where  three- 
way  switches  are  indicated. 
The  three-way  switches,  on  the 
other    hand,    usually    cost    less. 

In  circuits  Nos.  2  and  4,  al- 
though only  three  points  of  con- 
trol are  shown,  it  will  be  evi- 
dent that  the  scheme  indicated 
can  be  extended  to  include  any 
number  of  points  of  control  by 
adding  additional  four-way 
switches  connected  in  the  same 
way  as  the  middle  switch.  The 
rule  to  remember  is  that  the 
"travelers" — the  two  wires 
which  run  parallel  between  the 
switches — must  be  tied  onto  the 
four-way  switches  in  such  a 
manner  that  they  lead  to  points 
diagonally  across  the  switch 
from  each  other. 

Circuit  No.  10  is  essentially 
the  same  as  the  circuit  shown  in 
No.  2,  except  that  a  master 
switch  is  here  added  connected 
between  the  three-way  and  four- 
way  switches.  This  single-pole 
switch  may,  of  course,  be  con- 
nected across  the  "travelers"  at 
any  convenient  point.  When 
this  master  switch  is  closed  the 
regular  switches  are  rendered 
inoperative  and  all  lamps  are 
lighted.  Such  a  switch  is  often 
placed  in  the  master's  bedroom 
of  a  residence,  and  has  been 
called  a  "burglar  chaser." 

Circuit  No.  9  shows  how  the 
Carter  system  may  be  provided 
with  a  master  switch,  although 
this  master  circuit  is  rather  in- 
convenient and  expensive  to  in- 
stall. 

The  circuit  in  No.  11  can  be 
used  as  a  repair  measure  when 
it  becomes  necessary  to  change 
an  existing  system  from  the 
Carter  circuit  to  the  standard 
circuit  with  the  addition  of  a 
master  switch. 
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STATION   AND   OPERATING   PRACTICE 

I  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  <ukI  Distribution  of  Electrical  Energy 


The  Result  of  Expansion  and  Contraction  on 

a  Lead  Cable  Sheath 

By  R.  A.  Paine,  Jr. 

llu'  accompanying  photograph  shows  a  piece  of  the 
lead  sheath  taken  from  a  concentric  cable  containing 
two  1,000,000-circ.  mil  conductors.  This  section  of  the 
sheath  was  in  a  manhole  where  the  cable  entered  a 
square  tile  duct.  From  7  a.  m.  to  5.30  p.  m.  the  cable 
carried  full  load,  while  at  night  there  was  no  load  on  it. 


SECTION  OF  CABLE  SHEATH  SHOWING  HOW  IT  PILED  UP  AT  EDGE 
OF    DUCT   OWING   TO    EXPANSION    AND    CONTRACTION 

Owing  to  the  changing  load  conditions  the  cable  con- 
tracted and  expanded  until  the  duct  leader  dropped  to 
the  bottom  of  the  manhole,  and  the  lead  sheath  scraped 
against  the  tile  duct  until  it  piled  up  as  shown  in  the 
photograph.  This  condition  was  discovered  when  a  hole 
was  worn  through  the  sheath  allowing  moisture  to  enter 
and  causing  a  ground  on  the  cable. 


A  Case  Where  Prime-Mover  Depreciation  Was 

Dominated  by  Obsolescence 

The  floor  space  required  by  modern  turbine  sets  and 
the  cost  per  kilowatt  as  compared  with  old  cross-com- 
pound-engine-driven units  are  well  illustrated  by  a  re- 
cent change  in  the  plant  of  the  Cambridge  (Mass.) 
Electric  Light  Company.  Fourteen  years  ago  the  com- 
pany installed  a  vertical  cross-compound  condensing 
engine  with  a  directly  connected  600-kw.  alternator  be- 
tween the  two  cylinders.  The  unit  gave  perfect  satis- 
faction, ran  almost  continuously,  and  when  inspected 
recently  prior  to  removal  by  a  new  owner  was  found 
to  be  in  the  best  of  condition  with  boxes  in  good  shape 
and  oil  ways  clean  and  open.  Exclusive  of  erection,  this 
machine  cost  $32,000,  or  about  $54  per  kilowatt.  The 
growth  of  the  company's  load  made  it  necessary  better 
to  utilize  the  space  occupied  by  the  engine-driven  alter- 
nator, and  the  machine  was  therefore  sold  for  $4,800 
and  a  6250-kw.  horizontal  turbo-alternator  installed. 
The  new  unit  cost  about  $80,000,  or  $12.80  per  kilowatt, 


and  occupies  less  room  in  the  station  than  its  prede- 
cessor. 

It  is  a  striking  commentary  upon  the  advance  of 
prime-mover  design  that  a  machine  costing  only  two 
and  one-half  times  the  total  factory  price  of  the  first 
unit  can  be  placed  inside  the  space  formerly  occupied 
and  still  yield  over  ten  times  the  total  output  of  the 
smaller  equipment.  It  would  be  hard  to  find  a  better 
example  of  depreciation  dominated  by  obsolescence. 
While  the  unit  was  substantially  as  useful  within  its 
range  of  capacity  as  at  any  time  during  its  service,  its 
second-hand  value  was  $8  per  kilowatt.  This  shows  the 
importance  of  allowing  liberally  for  obsolescence  in  fig- 
uring annual  charges  upon  generating  units  of  moderate 
capacity  which  are  likely  to  be  replaced  long  before 
such  units  are  worn  out. 


Furnace   Used   with   Hand-Fired  Water-Tube 

Boilers  in  St.  Louis  to  Prevent  Smoke 

The  design  of  furnace  shown  in  the  accompanying 
illustration  has  been  installed  under  a  number  of  hand- 
fired  water-tube  boilers  in  St.  Louis  and  embodies 
recommendations  of  the  city's  smoke  abatement  de- 
partment. According  to  William  A.  Hoffman,  inspector 
of  boilers  of  the  city  of  St.  Louis,  in  a  recent  paper 
read  before  the  Engineers'  Club  of  St.  Louis,  it  has 
given  satisfactory  results.  The  construction  consists  of 
a  baffle  wall  having  a  series  of  arched  openings  extend- 
ing from  the  floor  of  the  combustion  chamber  to  within 
12  in.  or  13  in.  of  the  top  of  the  bridge  wall.  The  com- 
bustion chamber  is  paved,  and  the  side  and  back  walls 
are  lined  with  firebrick.  The  illustration  shows  the 
lower  row  of  tubes  inclosed  in  box  tile.    In  more  recent 
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Firebrick  on  Edge 

Sectional  Elevation. 
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Section  B-B 


1 — FURNACE    CONSTRUCTION    TO    PREVENT    SMOKE,    SHOW- 
ING   RELATION    OF    BAFFLE    AND    BRIDGE    WALLS 
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forms  of  construction  T-tile  has  been  substituted  for 
the  box  tile  over  the  grates,  the  box  tile  inclosing  only 
that  portion  of  the  tubes  between  the  baffle  wall  and  the 
front  face  of  the  bridge  wall.  The  results  of  a  test  on 
a  furnace  of  this  type  are  shown  in  Fig.  2.  The  draft 
readings  were  taken  at  the  base  of  the  stack,  which 
rested  upon  the  walls  of  the  setting  directly  over  the 
uptake.  The  temperature  readings  were  taken  through 
a  1-in.  pipe  inserted  through  the  side  wall  of  the  fur- 
nace at  the  bridge  wall,  half  way  between  the  top  of 
the  bridge  wall  and  the  tubes.  No  attempt  was  made 
to  coach  the  firemen  or  to  interfere  in  any  way  with  the 
usual  handling  of  the  boiler. 

The  emission  of  dense  smoke  just  after  firing  was 
prevented  by  "cracking"  the  fire  doors  about  3  in.  The 
doors  remained  "cracked"  for  a  period  averaging  three 
minutes  after  each  firing  and  were  then  closed  until 
the  next  firing  period.  All  fire  doors  (three  in  num- 
ber) were  used  at  each  firing  period  by  a  spreading 
method,  a  1.5-in.  clean  nut  coal  being  used.  While  there 
has  been  some  question  in  regard  to  the  economy  of 
furnaces  of  this  type  when  fire  doors  are  "cracked"  to 
prevent  smoke  emission,  it  is  interesting  to  note  that 
the  maximum  C02  readings  were  obtained  during  the 


fig.  2- 


-RESULTS    OF    TEST    ON    TYPE    OF    FURNACE    SHOWN    IN 
FIG.    1 


periods  of  air  admission  over  the  fire  through  the  fire 
doors.  The  furnace  temperature  increased  during  this 
period  of  air  admission,  the  maximum  reading  after 
each  firing  lagging  behind  the  maximum  CO,  reading. 
The  average  readings  taken  showed:  Draft,  0.61  in.; 
steam  pressure,  116  lb.;  temperature  of  furnace,  2050 
deg.  Fahr.,  and  CO„,  11.4  per  cent.  Nut  coal  has  been 
found  extremely  difficult  fuel  to  handle  smokelessly, 
and  its  use  is  therefore  not  encouraged  where  methods 
are  being  used  to  prevent  smoke. 


Construction  and  Operation  of  Eddy-Cur- 
rent Brake  to  Serve  as  Motor  Load 
By  C.  W.  Green 

The  eddy-current  brake  because  of  its  ease  of  control, 
smoothness  in  operation  and  cleanliness  is  admirably 
adapted  to  accurate  testing.  It  is  particularly  valuable 
for  use  in  tests  on  series  motors  where  the  speed  is  so 
very  sensitive  to  changes  in  torque.  While  the  eddy- 
current  brake  is  not  new,  there  are  few  data  available 
for  use  in  working  up  a  design.  The  following  informa- 
tion may  therefore  be  useful. 

The  brake  shown  in  Fig.  1  was  constructed  to  act  as 
load  on  a  2-hp.,  230-volt  series  motor  having  a  full  load 
speed  of  900  r.p.m.    The  disk,  which  is  2  ft.  in  diameter, 


FIG.     1 — CONSTRUCTION    OF    EDDY-CURRENT     MOTOR    BRAKE 

was  turned  down  from  a  piece  of  boiler-plate.  The 
thickness  at  the  hub  is  1  in.  and  at  the  circumference 
3/32  in.    This  disk  is  keyed  to  the  motor  shaft. 

There  are  four  independent  magnetic  circuits.  A 
circuit  is  composed  of  two  cylindrical  poles,  1  in.  long 
and  1.5  in.  in  diameter,  and  a  U-shaped  yoke  consisting 
of  three  rectangular  steel  pieces,  IV2  in.  square  and  5.3 
in.  and  5  in.  long  respectively.  Each  pole  is  wound  with 
750  turns  of  No.  20  wire.  The  two  magnets  on  either 
side  of  the  center  of  the  disk  are  spaced  8  in.  between 
centers  and  held  in  a  brass  frame,  as  shown  in  Fig.  1. 
This  frame  is  mounted  on  the  brake  arms,  which  are 
made  from  two  identical  brass  castings,  elliptical  in 
cross-section  and  having  a  width  of  IV2  in.  and  a  thick- 
ness of  %  in.  The  arms  are  free  to  turn  about  the  shaft 
on  ball  bearings. 

The  magnet  poles  may  pull  into  contact  with  the  disk 
when  the  magnets  are  excited.  This  horizontal  twisting 
of  the  arms  may  be  prevented  by  mounting  upon  the 
table,  with  the  motor,  two  vertical  braces  which  press 
against  the  arm  nearer  the  motor  at  each  side  of  the 
shaft.  To  decrease  the  friction  between  these  braces 
and  the  brake  arm  the  latter  may  be  provided  with 
rollers  which  ride  on  the  vertical  strips.  The  tendency 
of  the  poles  to  pull  over  will  be  found  to  diminish  very 
considerably  after  the  motor  begins  to  rotate. 

A  knife  edge  is  set  into  the  arms  2  ft.  from  the  center 
of  the  motor  shaft  and  a  spring  balance  attached  to  the 
knife  edge  by  means  of  a  loop.     The  balance  is  sup- 
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FIG.    2 — SPEED-TORQUE    CURVES    FOR    DIFFERENT    MAGNET 
CURRENTS 
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ported  bj  ■  frame  from  the  floor.  Any  vibration  in  the 
balance  tnaj  be  decreased  by  connecting  between  the 
balance  hook  and  the  brake  arm  a  spring  lighter  than 
tln>  balance  spring.  A  pound  weight  fastened  t<>  the 
balance  hook  will  still  further  remedy  this  difficulty. 
A  permanent1  rheostat  Is  connected  with  the  magnet 

windings  and  the  motor  switch.     'Phis   is  adjusted  to  a 

value  which  will  give  the  minimum  safe  load  on  the 

motor.     Thus  the  scries  motor  will  always  have  a  safe 
lead  as  long  as  the  magnet  windings  remain  intact.     By 

shunting  a  variable  resistance  around  the  fixed  resist- 
ance any  desired  Increase  of  load  may  be  obtained. 

The  torque  developed  by  this  brake  at  varying  speeds 
with  different  magnet  excitations  is  shown  in  Fig.  2. 
The  disk  temperature  does  not  become  excessive  when 
absorbing  any  of  the  loads  corresponding  to  these 
various  points. 


How  the  Detroit  Edison  Company  Keeps  Its 

Bulletin  Boards  in  Good  Order 

Instead  of  permitting  each  company  organization  to 
post  a  separate  sheet  of  paper  on  all  bulletin  boards 
announcing  its  meetings,  the  Edison  Illuminating  Com- 
pany of  Detroit  has  adopted  a  company  calendar  plan. 
Under  this  system  calendar  cards  and  calendar  sheets, 
such  as  shown  in  the  accompanying  illustration,  are 
printed  each  week  designating  the  time,  place  and  pro- 
gram for  each  meeting  to  be  held  during  two  weeks. 
The  cards  are  then  posted  on  the  bulletin  boards  and  the 
calendar  sheets  are  mailed  to  each  interested  employee. 
In  this  way  the  company's  bulletin  boards  always  carry 
all  necessary  information  and  yet  are  kept  orderly  in 
appearance. 


CALENDAR 

THE  EDISON  ILLUMINATING  COMPANY 

OF  DETROIT 


W-.li  of  Jeo.  2d.  to  Jan.  9th,  1916 


Engineering    Depart- 


iynchronoui  Club:  8:00  P.  M.  D«]r«y  Auditorium.  -  Mr.  Dow  w»  address  lh« 
Club  on  "Electrical  Energy.  Wholesale  and  Retail."  A  ■pecHu'  cat  will  leave 
Pootthsrtram  Houl  «'•■'<>  **•  M  *»1>.  *""*  "•  <"""  te'  Auditorium  <>rltr»»ee, 
returning  afiei  the  lecture-     All  employee*  are  welcome  to  attend. 


Week  of  Jan.  9th.  to  Jan.  15th,  1916 


MONDAY 
10 


Engineering    Uepart- 

TUESDAY  Ediaon  Band:     Rehearsal  Elisabeth  SC.  9:00  P.   M.      Any  member  of  the  Edison 

U  Company  who  plays  a  band  instrument  ia  tnvncd  to  join. 

Class:     Mr.  Cope.  Delray  Auditorium.  6:15  P    M     Sobject:     "Boiler  Feed  Pomp*. 
Reciprocating   and   Centrifugal .  Steam  Driven  and  Motor  Driven  Type*." 

WEDNESDAY       Class:     Mr    Hiri.   Delray  Auditorium.  4:45    P.    M.       Continuation    of    the    subject. 
12  Electric  Powei  Plant  Apparatus."  ^ 

Ediaon  Meter  Clubr    Annual  Keno  Party  for  member,  only.      Qaroea  and   refreeV 


THURSDAY 
13 


Ediaon  Pow 
Flow  II 
"Flow  Metei 


illustrated   talk  t 


LEE:  Aon  Arbor.  New  Engineering  Bldg.  8:00  P.  M.  Eastern  Standard 
T.me  Address  by  Prof  Franklin.  Columbia  University.  New  York,  on  subject 
of.  "Mechanical  Analogies  in  Electricity  and  Magnetism."  illustrated  by  slides 
and  models.     All  interested  are  invited  to  attend 


SPECIAL  NOTICE 
Edison  Meter  Club:     Eighth  Annual  Dancing  Party,  at  the  Arcadia.  February  3.  1916. 


How    the    Tap   Hole    of   a    Blast    Furnace   Is 
Opened  by  an  Electric  Arc 
in  the  accompanying  Illustration  Fig.  1  an  operator  is 

shown  in  the  act  of  opening  the  tap  hole  of  a  blast  fur- 
nace by  means  of  an  electric  arc  which  is  drawn  between 
an  electrode  and  the  chilled  metal  in  the  tap  hole.  The 
heat  of  the  electric  arc  burnt  through  the  chilled  metal 
until  the  fluid  contents  of  the  furnace  are  reached.  If 
during  the  opening  operation  non-conducting  material 


FIG.    1 OPENING   THE   TAP   HOLE   IN   A   BLAST   FURNACE  BY   AN 

ELECTRIC  ARC 

is  encountered,  it  is  necessary  to  stop  the  arc  and  drive  a 
steel  bar  through  this  mass.  The  process  of  melting  is 
then  continued,  the  arc  following  this  bar  of  metal. 

In  Fig.  1  a  250-volt  circuit  is  being  used,  the  potential 
being  reduced  by  means  of  a  water-barrel  rheostat 
shown  at  the  left  in  the  illustration.  A  current  of  from 
800  amp.  to  1000  amp.  is  ample  for  the  operation.  In 
Fig.  2  the  apparatus  required  is  shown.  It  consists  of 
a  special  electrode  holder,  electrodes,  cable,  a  resistor 
and  a  head  shield  or  protector  for  the  operator.  All 
of  the  apparatus  illustrated  except  the  resistor  and  the 
cable  was  in  this  case  home-made.  The  electrode  holder 
consists  of  an  iron  pipe  4  ft.  or  5  ft.  long,  in  one  end 
of  which  the  electrode  material  is  placed  and  clamped  by 
means  of  a  ring.  The  end  of  the  pipe  is  split  in  order 
to  give  a  clamping  effect  when  the  ring  is  forced  down 
toward  the  end  of  the  pipe.  In  the  other  end  of  the 
pipe  a  wooden  pole  is  placed,  the  cable  connection  being 
made  to  the  iron  pipe.  The  entire  length  of  the  electrode 
and  its  holder  is  about  12  ft. 

The  illustrations  show  the  method  as  used  at  the 
Edgar  Thompson  works,  United  States  Steel  Corpora- 
tion, at  Bessemer,  Pa.,  and  devised  by  the  engineering 
department  of  the  Westinghouse  Electric  &  Manufac- 
turing Company. 


CALENDAR     CARD     USED    BY    DETROIT    COMPANY    TO     ANNOUNCE 
ORGANIZATION   MEETINGS 


FIG.    2 — HOME-MADE    EQUIPMENT    FOR    DRAWING    AN    ARC    AND 
GUARDING    THE    OPERATOR 
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Scheme  to  Connect  Power-Station  Signal  Bell 
with  Factory  Fire-Alarm  System 
By  John  W.  Hanover 
The  scheme  shown  in  the  accompanying  illustration 
was  devised  by  the  writer  to  connect  a  power-house 
signal  bell  with  the  fire-alarm  system  of  a  group  of 
manufacturing  buildings.     The  arrangement  was  sug- 
gested on  account  of  the  fact  that  a  2300-volt  transmis- 
sion line  runs  very  close  to  some  of  the  buildings  and 
it  was  considered  advisable  to  "kill"  the  line  in  case  of 
fire  in  the  buildings.     The  scheme  makes  use  of  a  tele- 
phone line  which  extends  from  the  transformer  house  at 
the  works  to  the  power  house,  which  is  5000  ft.  away. 


W.£.  Co  Lightning 
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TRANSFORMER 
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ARRANGEMENTS  TO  OPERATE  A  SIGNAL  BELL  FROM  A  TELEPHONE 

LINE 

The  coils  of  an  ordinary  5-ohm  telegraph  relay  were 
connected  across  the  two  wires  of  the  fire-alarm  system 
as  shown  to  prevent  trouble  occurring  on  the  telephone 
line  from  interfering  with  the  operation  of  the  fire- 
alarm  system.  One  relay  contact  was  connected  to  the 
lightning-arrester  ground  wire  and  the  other  to  one  side 
of  the  telephone  line.  At  the  power  house  one  side  of 
a  6-in.  vibrating  bell  was  connected  to  the  telephone 
lightning-arrester  ground  wire,  and  the  other  side 
through  eight  dry  cells  to  the  side  of  the  telephone  line 
that  was  connected  to  the  relay  at  the  transformer  house. 
On  account  of  the  noise  in  the  power  station,  the  tele- 
phone was  installed  in  a  booth,  making  it  impossible  to 
hear  the  sound  of  ordinary  telephone  bells  at  any  dis- 
tance from  the  booth.  An  ordinary  push-button  was 
installed  across  the  relay  contacts  at  the  transformer 
house,  and  by  using  a  code  of  signals  the  operator  at 
the  power  station  is  able  to  know  whether  he  is  wanted 
at  the  telephone  or  for  a  fire  at  the  works.  '  The  scheme 
has  been  in  operation  for  one  and  one-half  years  and  has 
given  satisfactory  service. 


Preventing  Corrosion  of  Condenser  Tubes  by 
an  Electrolytic  Process 

At  a  meeting  of  the  Faraday  Society  held  in  London, 
England,  Dec.  8,  1915,  the  prevention  of  corrosion  of 
metals  immersed  in  liquids  by  means  of  an  electrolytic 
process  devised  by  Elliott  Cumberland  was  explained. 
The  method  consists  of  introducing  a  higher  counter 
electromotive  force  than  that  causing  the  corrosive 
action.  It  has  proved  itself  effective  in  overcoming  the 
dezincification  of  condenser  tubes.  Continuous  current 
is  supplied  by  a  dynamo,  working  at  10  volts,  to  pieces 
of  iron  suspended  in  the  liquid  and  suitably  insulated 
from  the  vessel  being  protected.  All  agents  of  corrosion 
are  transferred  from  the  structure  to  the  inserted  iron, 
which  is  connected  as  anode,  and  any  detrimental  differ- 
ences of  potential  are  overcome.  The  structure  is  pro- 
tected at  the  expense  of  these  iron  anodes,  which  are 
designed  to  last  from  eighteen  months  to  two  years. 

For  many  years  this  system  has  been  used  in  steam- 
ships and  in  large  power  plants  on  shore,  and  it  has 


proved  successful  in  severe  cases  where  other  methods 
had  failed.  The  regular  working  of  this  electrolytic 
system  also  has  a  remarkable  effect  in  removing  hard 
scale  from  heating  surfaces,  etc.,  and  preventing  its  fur- 
ther formation.  The  system  may  be  applied  to  all  types 
of  steam  boilers,  economizers,  feed-water  heaters,  tanks, 
propellers  and  stern  frames  of  ships — in  fact,  all  metals 
in  contact  with  water  or  other  corrosive  materials. 

The  amount  of  zinc  necessary  for  the  protection  of 
the  internal  surfaces  of  steam  boilers  is  stated  to  be 
as  1  sq.  ft.  of  zinc  to  50  sq.  ft.  of  heating  surface.  In 
the  boilers  of  the  Mauretania  there  are  eighty-four  zinc 
plates  in  each  boiler,  and  these  are  renewed  four  times 
per  year.  Each  plate  is  of  pure  rolled  zinc  and  weighs 
about  20  lb.  At  the  present  price  of  zinc  (22  cents  per 
pound)  this  would  mean  a  cost  of  about  $4.40  per  plate, 
or  an  annual  cost  for  the  ship  of  about  $37,000.  The 
method  therefore  has  an  economical  aspect  as  well  as  a 
protective  one. 


Proper  Adjustment  of  Brushes  in  Holders  to 

Secure  Good  Operation 

By  R.  L.  Hearvey 

The  angle  at  which  a  reaction-type  brush-holder  is 
set  on  a  commutator  plays  an  important  part  in  the 
life  of  the  brush  and  commutator.  When  the  brush  is 
set  against  the  direction  of  rotation  of  the  commutator, 
as  shown  in  the  accompanying  sketch,  the  correct  set- 
ting of  the  brush  is  of  greater  importance  than  when 
set  in  the  opposite  direction.  If  the  brush  is  set  too 
straight,  the  friction  will  pull  it  away  from  the  holder 
and  cause  a  chattering  and  sparking.  If  it  is  set  too 
flat,  there  will  be  a  tendency  for  the  brush  to  wedge 
between  the  holder  and  the  commutator.  Some  machine 
manufacturers  using  this  style  of  brush-holder  furnish 
a  templet  by  which  the  holder  can  be  accurately  set,  and 
in  such  a  case  it  should  be  carefully  used. 

Some  time  ago  the  writer  was  called  upon  to  locate 
the  cause  of  sparking  with  a  generator  using  this  type 


fig.  1- 


-DIAGRAM     SHOWING    PROPER    SETTING 
TYPE    BRUSH-HOLDER 


FOR     REACTION- 


of  holder.  Upon  making  inquiries  it  was  learned  that 
the  engineer  had  purchased  a  sheet  of  high-grade  car- 
bon, so  called,  and  made  his  own  brushes.  To  save  car- 
bon and  work,  both  ends  were  made  with  the  same  angle 
and  the  holder  was  turned  to  suit  the  brush.  The  brush 
length  had  been  made  so  great  that  the  arm  pushed 
the  brush  away  from  the  holder  instead  of  against  it. 
The  length  L  should  never  be  so  great  that  the  end 
of  the  arm  B  will  be  above  the  line  AO  drawn  perpen- 
dicular to  the  face  and  through  the  arm  center  O.  The 
manufacturers  of  this  holder  recommend  that  the  holder 
be  set  as  shown;  nevertheless,  there  are  a  great  many 
installations  working  in  the  opposite  direction. 
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Ladder  Made  B  Part  of  Substation  Equipment 

by  Ohio  Company 

I'hf  Hardin-Wyandot   Lighting  Company,  which  has 
its  genera]  offices  at  Kenton.  Ohio,  and  operates  outdoor 

substations   in   several   Ohio  towns,   makes  a   practice  of 
locking  an  ordinary  wooden  ladder  about   16   It.  long  to 

each  station  structure.     P.  M.  Magly,  manager  of  the 

Company,  considers  this  practice  both  a  time  saver  and 


LADDER   ATTACHED   TO   TRANSFORMER   POLES    IN    ORDER   TO    SAVE 
TIME    IN    EMERGENCIES 

a  safety  measure.  In  emergencies  a  ladder  is  generally 
not  an  easy  thing  to  find  in  a  small  community,  and  the 
kind  which  are  available  are  generally  of  the  heavy 
home-made  type  that  are  not  easily  handled  by  one  man. 
Mr.  Magly  also  contends  that  the  poles  in  substation 
structures  should  not  be  stepped  because  of  the  tempta- 
tion they  present  to  small  boys  with  an  inborn  desire 
to  climb.  The  company  also  provides  ladders  at  all  large 
transformer  installations  which  are  not  adjacent  to 
substations. 


A  Temperature  Rule-of-Thumb   That    Works 
Only  One  Way 

By  E.  C.  Parham 

When  the  resistance  of  a  copper  winding  at  a  certain 
temperature  is  known,  its  resistance  at  any  other  tem- 
perature or  at  the  temperature  corresponding  to  any 
other  value  of  resistance  can  be  obtained  by  means  of 
formulas.  For  approximate  results  there  is  an  old  rule 
that  is  based  on  the  assumption  that  the  resistance  of 
copper  increases  1  per  cent  for  each  2y2  deg.  C.  of  tem- 
perature increase.  In  other  words,  given  the  resistance 
corresponding  to  a  certain  temperature,  the  tempera- 
ture corresponding  to  a  higher  resistance  or  the  re- 
sistance at  a  higher  temperature  is  obtainable  within  the 
limitations  of  the  rule.  However,  neither  the  resistance 
corresponding  to  a  lower  temperature  nor  the  tempera- 
ture corresponding  to  a  lower  resistance  is  obtainable, 
because  in  such  cases  the  percentage  is  taken  of  a  quan- 
tity that  includes  the  resistance  increase,  whereas  in  the 
case  of  an  increasing  resistance  the  percentage  is  taken 
of  only  the  lower  value  of  the  resistance. 

In  one  case  an  electrician  was  running  a  heat  test  on 
a  generator.  The  temperature  rise  was  to  be  deter- 
mined by  means  of  thermometers  as  well  as  by  the  rise 
of  resistance.  He  had  noted  the  room  temperature  at 
the  time  of  starting,  and  at  the  end  of  the  run  thermom- 
eter readings  were  taken  and  the  hot  resistance  of  the 
shunt  winding  was  measured.  It  was  then  recalled  that 
no  measurement  of  the  cold  resistance  had  been  made. 
Not  wishing  to  wait  the  length  of  time  required  for  the 


machine  to  cool  to  its  original  temperature,  and  know- 
ing the  thermometer  corrections  and  what  the  cold  re- 
sistance of  the  winding  should  be,  he  proceeded  as  fol- 
lows : 

The  temperature  of  the  room  at  the  start  was  20  deg. 

C,  the  measured  hot  resistance  was  llG  ohms,  and  the 
collected  Anal  temperature.'  was  60  deg.  C.  Knowing 
the  characteristics  of  similar  machines  of  the  same  rat- 
ing, he  knew  that  these  values  of  final  resistance  and 
temperature  were  about  right.  He  also  knew  what  the 
cold  resistance  should  be,  and  he  might  safely  have 
assumed  it,  but  he  did  not  choose  to  do  so.  Instead, 
he  checked  back  with  the  1  per  cent  rise  per  2V2  deg. 
rule-of-thumb,  as  follows: 

Temperature  rise  =  60  —  20  =  40  deg.  C. 
40  -i-  2.5  =  number  times  1  per  cent  of  resistance  =  16 

16  X  0.01  X  116  =  18.56  ohm  =  resistance  rise. 
116  —  18.56  =  97.44  ohm  =  resistance  cold. 
The  resistance  of  the  winding  at  20  deg.  C.  was  actually 
100  ohms  as  checked  by  applying  the  rule  to  the  increas- 
ing function  on  the  assumption  of  that  initial  value. 

Temperature  rise  =  60  —  20  =  40  deg.  C. 
40  -h-  2.5  =  16  =  number  times  1  per  cent  resistance. 

100  +  (0.01  X  16  X  100)  =  100  +  16  =  116  ohm. 
It  is  thus  demonstrated  that  within  the  limits  of  accu- 
racy of  the  rule  it  will  work  for  increasing  values  but 
not  for  decreasing  values. 


A  Pumping  Scheme  with  a  Labor  Charge 
Only 

The  accompanying  illustration  shows  a  method  of 
pumping  water  used  by  the  Mobile  &  Ohio  Railroad 
for  its  water  supply  at  Booth,  Ala.  The  installation 
comprises  a  crude  waterwheel  and  two  force  pumps. 
The  pumps  deliver  water  through  a  2-in.  line  500  ft. 
long  to  a  20,000-gal.  tank. 

The  waterwheel  is  14  ft.  in  diameter,  with  twenty- 
four  radial  paddles,  each  6  ft.  by  12  in.  by  1  in.  The 
radial  spokes  are  2  in.  by  6  in.,  radiating  from  a  3-in. 
steel  shaft  to  which  is  fixed  a  28-in.  driving  wheel 
belted  to  a  pulley  18  in.  in  diameter.  To  the  shaft  of 
this  pulley  are  fixed  two  eccentrics  which  actuate  the 
pump  pistons  as  shown.  The  pumps  have  an  8-in.  stroke 
and  deliver  16  gal.  of  water  a  minute  through  a 
2-in.  pipe. 

The  difference  in  head  between  the  pumps  and  the 
outlet  at  the  top  of  the  tank  is  36  ft.,  and  the  delivery 
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A   WATER-PUMPING  ARRANGEMENT  THAT   IS   MORE  NOVEL  THAN 
EFFICIENT 

actually  measured  was  16  gal.  a  minute.  The  installa- 
tion requires  very  little  supervision,  one  man  attend- 
ing two  plants  of  this  type,  at  a  labor  charge  of  $30 
per  month  for  each  plant. 

As  a  case  where  inefficiency  may  be  tolerated  on  ac- 
count of  the  expense  of  becoming  efficient,  this  is  an 
excellent  example.  ' 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Electric  Domestic  Heating 

Nhe  Physiological  and  Psychological  Problems  Involved,  Aside 
from  the  Purely  Technical  Considerations — Radiation  Heaters 
Versus  Convection  Heaters — An  Electrical  Method  of  Main- 
taining a  Room  at  Constant  Temperature 

THAT  we  are  still  far  from  a  complete  solution — 
nay,  even  a  complete  understanding — of  all  the 
problems  which  await  solving  in  order  to  make 
omestic  electric  heating  useful  on  the  largest  commer- 
ial  scale  is  forcibly  brought  home  to  us  in  two  papers 
ecently  presented  in  Great  Britain  by  Prof.  A.  H. 
larker  and  George  Wilkinson  respectively.  The  two 
uthors  approach  the  problem  from  totally  different 
oints  of  view. 

Professor  Barker,  whose  paper  is  published  in  the 
,ondon  Electrical  Review  of  Dec.  17,  1915,  emphasizes 
lie  personal  element  which  makes  the  problem  so  elusive 
nd  which  enables  a  man  to  be  comfortable  when  he 
kinks  he  is  comfortable.  Experiments  have  convinced 
he  author  that  the  oppression  due  to  heat  is  the  worst 
actor  in  feeling  uncomfortable.  Extended  investiga- 
ions  have  been  carried  out  at  London  University  College 
n  the  subject.  It  is  necessary  to  take  into  account  the 
rue  temperature  of  the  air  apart  from  the  effect  of 
adiation,  which  is  totally  independent  of  the  air  tem- 
erature,  and  the  author  has  devised  special  thermom- 
ters  for  ascertaining  these  quantities,  with  the  result 
fiat  he  claims  to  have  proved  that  "stuffiness"  is  due 
irgely  to  the  fact  that  the  air  temperature  is  too  high 
nd  the  radiant  temperature  too  low.  Hence  he  favors 
adiation  rather  than  convection  heaters.  The  open 
re  is  very  popular,  having  a  high  radiant  temperature 
rithout  heating  the  air  excessively,  while  it  also  draws 
i  fresh  cool  air  which  at  the  same  time  is  at  a  lower 
bsolute  humidity.  One  feature  of  the  open  fire  is  that 
le  temperature  is  not  uniform  all  over  the  room — an 
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1   AND  2 — THERMOSTAT  AND   CIRCUIT-BREAKER  FOR  AUTO- 
MATIC  TEMPERATURE    CONTROL 


dvantage,  not  a  defect.  To  warm  the  incoming  air  as 
;  enters  a  room  is  an  utterly  mistaken  plan;  the  cold- 
ess  and  dryness  of  the  fresh  air  are  essential  qualities. 
>r.  Leonard  Hill  and  the  author  investigated  complaints 
f  the  defective  ventilation  in  the  British  House  of 
ommons  and  found  that  immense  volumes  of  fresh  air 
re  poured  into  it,  yet  the  atmosphere  produces  lassitude. 


This  feeling  was  found  to  be  due  to  the  feet  of  the  mem- 
bers being  cooled  more  than  their  heads,  which  is  pre- 
cisely the  wrong  effect  to  be  aimed  at.  In  the  open  air 
the  contrary  is  the  case.  Hence  a  good  proportion  of 
radiant  energy  should  be  projected  downward  in  a  room. 
Electric  carpets  are  admirable  heaters. 

On  the  invitation  of  a  British  company  the  author  has 


FIG.    3 — CONNECTIONS   FOR   AUTOMATIC    TEMPERATURE    CONTROL 

carried  out  an  extended  series  of  experiments  on  electric 
radiators  and  has  devised  methods  of  separately  testing 
the  radiation  and  convection  from  them.  By  means  of 
a  thermopile  and  a  device  for  holding  the  radiator  in 
various  positions  he  has  obtained  polar  curves  showing 
the  distribution  of  the  radiation  in  all  directions.  All 
electrical  radiators  have  an  efficiency  of  100  per  cent  in 
converting  electrical  into  heat  energy,  but  the  propor- 
tion of  radiant  to  total  energy  varies  with  the  construc- 
tion of  the  apparatus.  The  best  he  found  was  69.4  per 
cent.  He  also  determined  the  proportion  of  the  total 
radiation  which  was  directed  on  a  zone  4  ft.  high  and  5 
ft.  from  the  radiator,  this  being  the  part  that  would  fall 
upon  a  person  sitting  in  a  chair  at  that  radius.  In  the 
course  of  his  experiments  he  ascertained  that  a  person 
could  feel  comfortable  while  sitting  still,  in  air  at  a 
temperature  of  50  deg.  Fahr.,  if  the  radiant  heat  falling 
upon  him  from  one  side  was  at  least  2.5  watts  per  square 
foot  of  normal  surface.  When  the  air  temperature  was 
below  48  deg.  Fahr.  he  could  not  feel  warm,  no  matter 
what  the  radiation  from  one  side  only,  but  if  radiant 
heat  were  supplied  from  both  sides,  a  flow  of  1.7  watts 
per  square  foot  on  each  side  enabled  him  to  feel  com- 
fortable in  air  at  a  temperature  of  40  deg.  Fahr. 

George  Wilkinson,  whose  paper,  presented  before  the 
British  Institution  of  Electrical  Engineers  at  Edin- 
burgh, is  printed  in  the  London  Electrical  Review  of 
Dec.  24,  1915,  discusses  the  problem  of  the  use  of  electric 
heat  to  maintain  a  room  at  a  uniform  temperature.  For 
long  periods  during  the  spring  and  autumn  there  are 
days  when  the  mornings  and  evenings  are  cold  while  the 
rest  of  the  day  is  warm  and  comfortable. 

These  considerations  led  the  author  to  give  serious 
attention  to  the  production  of  a  suitable  automatic  tem- 
perature control.  The  apparatus  consists  of  two  parts, 
the  thermostat,  shown  in  Fig.  1,  and  the  circuit-breaker, 
shown  in  Fig.  2.  A  diagram  of  connections  is  shown  in 
Fig.  3.  The  thermostat  (Fig.  1)  is  constructed  with 
a  steel  tubular  body  (3)  terminating  in  a  faucet  at  the 
top  (4),  surmounting  which  is  a  fine-bore  glass  tube 
(6)  inclosed  by  an  inverted  glass  dome  (7).  The  steel 
tubular  body  is  charged  with  mercury,  which,  owing  to 
expansion  and  contraction  under  the  influence  of  heat 
variation,  rises  and  falls  in  the  fine-bore  glass  tube  into 
which  the  mercury  chamber  vents.  Within  this  glass 
tube  a  platinum  wire   (11)   is  suspended,  which  makes 
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and  breaks  contact  with  the  mercury  aa  the  latter  rieea 

•  >r  tails,  in  older  to  enable  the  thermostat  to  operate 
without  oxidation  of  the  mercury  or  destructive  spark- 
ing, the  "make  aml-brcils"  contact    is  surrounded  by  an 

mert  gas  (hydrogen),  by  carrying  tin'  platinum  wire 
through  tlif  top  of  a  superimposed  Krl;>-s*  dome  Into  which 
it  is  hermetically  sealed.    The  rim  of  the  glass  dome  is 

Closed  round  the  bottom  by  a  mercury  seal  in  the  lancet. 
Hie  temperature  at  which  the  instrument  operates  can 
be  controlled  by  screwing  or  unscrewing  the  adjusting 
screw  (5)  protruding  through  the  top  of  the  cover. 

The  circuit-breaker  (Fig.  2)  is  formed  by  two  bodies 
of  mercury  concentrically  arranged  and  forming  the  two 
poles  of  the  electric  circuit.  The  point  of  "make  and 
break"  is  on  the  top  rim  of  the  hollow  porcelain  insulator 
(5)  separating  the  two  concentric  mercury  poles  (6)  and 
(7).  The  "make  and  break"  takes  place  in  hydrogen, 
which  is  impounded  by  the  superimposed  glass  tube  (4) 
carried  in  the  earthenware  fixing  block  (1).  The  outer 
pole  of  mercury  (7)  also  fulfills  the  function  of  a 
permanent  gas-tight  seal  to  the  tubular  glass  chamber. 
The  inner  mercury  pole  makes  contact  with  the  bottom 
insulated  metal  bar  (3),  to  which  one  line  wire  is  at- 
tached. The  outer  mercury  pole  makes  electrical  contact 
with  the  metal  dish  (2)  surmounting  the  earthenware 
fixing  block,  and  to  this  metal  dish  the  other  line  wire 
is  attached.  The  "make  and  break"  is  effected  between 
the  two  poles  by  the  slow  rise  and  fall  of  the  concentric 
ring  of  mercury.  Notwithstanding  this  slow  rise  and 
fall,  however,  both  the  "make"  and  the  "break"  are  in- 
stantaneous, owing  to  the  surface  tension  of  the  mer- 
cury, and  the  breaker  can  be  depended  upon  to  interrupt 
a  current  of  20  amp.  at  250  volts  without  oxidization. 
The  breakers  have  successfully  dealt  with  a  current  of 
30  amp.  at  200  volts  (6  kw.),  but  the  standard  rating 
is  fixed  at  15  amp. 

A  small  coil  of  enameled  high-resistance  wire  (22) 
is  wound  upon  the  cylindrical  glass  chamber  of  the 
breaker.  This  coil,  which  takes  approximately  8  watts, 
is  connected  through  the  thermostat  to  one  wire  of  the 
supply  circuit,  as  shown  in  Fig.  3.  When  the  mercury 
rises  to  a  point  corresponding  with  the  temperature  for 
which  it  is  set  contact  is  made  in  the  fine-bore  tube  with 
the  platinum  wire  and  the  circuit  is  thus  completed 
through  the  coil  upon  the  circuit-breaker.  This  coil 
quickly  becomes  warm  and  causes  the  inert  gas  within 
the  glass  cylinder  to  expand,  thus  expelling  a  portion  of 
the  outer  concentric  column  of  mercury  through  a  con- 
necting duct  into  the  surrounding  receiver  until  the 
connection  with  the  center  pole  is  broken,  thus  opening 
the  circuit  and  putting  the  radiator  out  of  action.  After 
the  radiator  circuit  has  been  broken,  the  thermostat, 
owing  to  cooling,  also  breaks  the  heating-coil  circuit. 
The  heating  coil  on  the  circuit-breaker  now  cools  and 
the  gas  contracts,  causing  the  mercury  forming  the 
outer  pole  to  rise  until  it  stands  well  above  the  center 
mercury  contact.  Gradually  the  surface  tension  of  the 
mercury  is  overcome,  when  it  rolls  over  the  edge  of  the 
concentric  insulator  and  forms  a  complete  contact  over 
the  whole  surface,  thus  putting  the  radiator  to  work 
once  more.  The  cycle  is  repeated  from  time  to  time  as 
the  temperature  of  the  apartment  reaches  the  maximum 
and  minimum  temperature  variation  allowed. 


Generators,  Motors  and  Transformers 
Eddy-Current  Losses  in  Transformer  Copper. — M. 
Vidmar. — An  article  in  which  the  author  develops  a 
mathematical  theory  of  the  losses  caused  by  eddy  cur- 
rents in  the  thicker  copper  conductors  of  transformers. 
These  losses  are  calculated,  with  an  accuracy  sufficient 


tor  practice!  for  various  typical  cases  occurring  in  pras 

lice.  The  case  of  an  induction  furnace  is  finally  con 
lidered.     The  results  obtained  by  the  author's  formula! 

are  practically  very  exact.     Elek.  u.  Match.  (Vienna) 
Nov.  28  and  Dec.  5,  L915. 
Single-Phase  Stator  windings. — K.  Sachs. — A  lonj 

and  highly  mathematical  article  on  single  phase  statoi 
windings  in  which  different  slots  do  not  all  contain  th< 
same  number  of  wires,  this  difference  in  the  number  o; 
wires  per  slot  being  utilized  to  produce  certain  beneficia 
effects.  Elek  a.  Masch.  (Vienna),  Oct.  24  and  31  an( 
Nov.  7,  1916. 

Lamps  and   Lighting 

A  New  Displacement  Law. — P.  D.  Foote. — The  tw< 
well-known  displacement  laws  of  Wien  are  consequence 
of  Planck's  radiation  law,  but  any  number  of  displace 
ment  laws  may  be  derived  from  the  Planck  equation 
The  new  law  derived  by  the  present  author  states  tha 
the  product  of  the  absolute  temperature  and  the  X  com 
ponent  of  the  center  of  gravity  of  the  spectral  energ; 
curve  is  a  constant.  This  relation  may,  for  instance 
be  used  for  determining  the  important  constant  C,  ii 
Planck's  law. — Scientific  Papers,  Bureau  of  Standard* 
No.  259,  Dec.  3,  1915. 

Arc  Lamp. — A  note  on  the  first  public  demonstratioi 
of  the  new  Ediswan  arc  lamp,  recently  described  in  th 
Digest,  before  a  meeting  of  the  Illuminating  Engineer 
ing  Society  in  London.  The  arc  is  between  a  tungstei 
anode  and  a  carbon  cathode.  "The  tungsten  takes  th 
form  of  a  small  sphere,  and  the  carbon,  which  is  com 
bined  to  some  extent  with  rare  earths  in  order  to  giv 
it  a  greater  ionizing  power,  is  in  the  form  of  a  thic] 
filament.  The  arc  is  started  simply  by  ionizing;  n 
contact  between  the  poles  is  necessary.  The  warmin; 
up  of  the  carbon  filament  gives  the  necessary  ions  t 
render  the  space  between  the  two  electrodes  sufficient! 
conducting  to  carry  the  current.  Those  who  saw  th 
demonstration  were  struck,  on  the  one  hand,  by  th 
intense  brilliancy  of  the  tungsten  sphere,  and,  on  th 
other,  by  the  very  small  amount  of  heating  that  occur 
where  the  arc  passes  into  the  carbon  filament.  Th 
latter  is  barely  at  a  dull  red  heat  over  a  proportion  o 
its  length,  and  as  the  arc  itself  does  not  give  any  appre 
ciable  light  the  glowing  tungsten  is  the  only  luminou 
source  which  is  noticeable." — London  Electrician,  De< 
17,  1915. 

Arc  Lamp. — A  note  on  a  recent  British  patent  (N< 
22,437,  1914)  for  the  arc  lamp  noticed  in  the  precedin 
abstract.  It  is  "a  lamp  of  the  same  size  and  shape  a 
an  ordinary  incandescent  lamp,  in  which  an  arc  is  pre 
duced  between  tungsten  electrodes  in  an  inert  gas.  i 
heater  is  provided  for  ionizing  the  gas.  One  electrod 
is  in  parallel  with  one  end  of  the  heater,  and  the  othe 
electrode  is  formed  by  the  ionizer  or  by  a  shield  thereor 
The  current  is  automatically  cut  off  from  the  heater 
short  time  after  starting.  A  small  quantity  of  bariur 
chlorate  is  provided  in  the  bulb,  which  at  the  workin; 
temperature  gives  off  a  minute  quantity  of  oxygen  fo 
facilitating  the  initiation  of  the  arc." — London  Elet 
Eng'ing,  Dec.  16,  1915. 

Tungsten  Arc  Lamp. — A  note  giving  an  illustratio 
of  the  first  commercial  tungsten  arc  lamp  placed  o 
the  market  in  England,  as  noticed  in  the  preceding  at 
stracts.  It  is  called  the  "Pointolite"  lamp,  and  is  to  b 
used  specially  for  optical  projection  lanterns,  for  whic 
purpose  it  is  well  suited,  as  the  light  emanates  from 
small  ball  of  tungsten,  shown  almost  full  size  in  th 
illustration.  The  ionizing  filament  is  seen  under  th 
ball,  and  the  latter  when  the  arc  is  struck  is  immediatel 
moved  by  an  automatic  bimetallic  support  to  a  differer 
position,  slightly  lengthening  the  arc  and  avoiding  th 
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aging  of  the  portion  of  filament  opposite  the  ball  when 
;old.  The  extreme  concentration  of  the  source  of  light, 
practically  all  of  which  emanates  from  the  ball,  enables 
the  most  accurate  focusing  of  the  lamp  with  regard  to 
both  the  lens  and  the  reflector  to  be  effected,  giving  a 
perfectly  uniform  disk  of  light  on  the  screen,  while  the 
light  is  almost  indistinguishable  from  daylight  in  color. 


J 
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TUNGSTEN   ARC   LAMP   USED   FOR   PROJECTION    LANTERNS 

At  present  the  lamp  can  be  used  only  on  direct-current 
circuits,  and  a  resistance  box  is  provided,  with  plug 
connections  which  enable  the  outfit  to  be  used  on  any 
voltage  from  100  to  250. — London  Elec.  Review,  Dec. 
24,  1915. 

Generation,  Transmission  and  Distribution 

Swiss  Water-Power  Plant. — J.  Reybal. — An  illus- 
trated description  of  the  Biaschina  and  Ticinetto  water- 
power  plant,  which  will  have  a  total  capacity  of  40,000 
hp.,  that  can  be  raised  at  times  to  48,000  hp.  For  the 
present  only  three  generating  sets,  each  of  10,000  hp., 
have  been  installed.  The  sets  generate  three-phase  cur- 
rents at  8000  volts  and  fifty  cycles.  The  energy  is  not 
intended  for  transmission  but  to  supply  the  industrial 
district  near  the  station,  chiefly  consisting  of  electro- 
chemical plants  for  the  manufacture  of  artificial  abra- 
sives, ferrosilicon,  ferrochrome  and  the  fixation  of  at- 
mospheric nitrogen. — La  Lumiere  Elec,  Dec.  11  and  18, 
1915. 

Installations,   Systems  and   Appliances 

Protective  Induction  Coils. — Arthur  Palme. — An 
article  on  the  construction  of  reactance  coils  for  use  as 
protective  devices  against  short-circuits  in  the  network. 
The  author  discusses  in  succession  reactance  coils  for 
the  protection  of  generators  and  transformers,  for  bus- 
bar protection,  and  for  feeder  protection,  and  describes 
the  designs  of  Brown-Boveri,  Westinghouse,  the  Gen- 
eral Electric  Company,  and  Murray  and  Torchio. — Elek. 
u.  Masch.   (Vienna),  Aug.  22  and  29,  1915. 

Calculation  of  Effective  Resistance  of  Earth  Plates.— 
G.  W.  O.  Howe. — The  author  refers  to  a  paper  read 
recently  by  E.  W.  Marchant  before  the  British  Associa- 
tion for  the  Advancement  of  Science,  in  which  it  is 
suggested  that  the  resistance  of  earth  plates  should  be 
expressed  in  terms  of  an  equivalent  length.  In  the 
present  paper  it  is  pointed  out  that  this  equivalent  can 


be  calculated  without  resorting  to  measurements  of 
specific  resistance. — London  Electrician,  Dec.  10,  1915. 
Bridge  Erection  Plant. — The  first  part  of  a  fully 
illustrated  article  on  the  crane  equipment  used  in  erect- 
ing the  first  Quebec  bridge.  A  brief  description  is 
given  of  the  new  bridge  and  of  the  method  to  be  followed 
in  its  erection,  and  the  remainder  of  the  article  is  de- 
voted to  a  detailed  account,  including  many  valuable 
drawings,  of  the  crane  equipment  used  for  the  purpose. 
— London  Electrician,  Dec.  17,  1915. 

Electrophysics  and  Magnetism 

Electromagnetic  Theory  of  Light. — Jacob  Kunz.— 
There  is  at  present  a  difficult  situation  with  respect  to 
physical  theories.  The  electromagnetic  undulatory 
theory  of  light  explains  the  phenomena  of  reflection,  re- 
fraction, interference,  diffraction,  etc.,  but  it  fails  to 
explain  the  phenomena  of  radiation,  the  photoelectric 
and  the  related  effects.  The  corpuscular  theories  and  the 
quantum  theories,  on  the  other  hand,  are  especially  in- 
vented for  the  explanation  of  the  latter  group  of  phe- 
nomena, failing  to  account  for  the  first  group.  More- 
over, the  older  electromagnetic  undulatory  theory  vis- 
ualizes phenomena,  while  the  quantum  theories  do  not. 
The  author  shows  in  the  present  paper  how  the  electro- 
magnetic theory  of  very  hard  Roentgen  and  y  rays  leads 
to  conclusions  which  remind  us  of  an  emission  or  cor- 
puscular theory  of  rays. — Phys.  Review,  December,  1915. 

Units,  Measurements  and  Instruments 

Ammeter  for  High-Frequency  Currents  of  Large  In- 
tensity.— M.  Pavlovsky. — When  alternating  currents  of 
high  intensity  are  to  be  measured  a  transformer  must  be 
used  since  a  shunt  would  lead  to  serious  errors  of  meas- 
urement, especially  in  the  case  of  high-frequency  cur- 
rents. The  problem  to  be  solved  in  the  present  case  is 
to  devise  a  transformer  without  iron  which  gives  a 
constant  transformation  ratio,  to  make  the  readings 
practically  independent  of  the  frequency,  and  to  avoid 
all  effects  on  the  measuring  circuit  which  might  be 
produced  by  external  currents  such  as  the  eddy  currents 
set  up  in  the  little  metallic  mirrors.  The  principle  of 
the  transformer  is  shown  in  the  diagram.    The  current 


ARRANGEMENT    OF    TRANSFORMER   FOR    HIGH-FREQUENCY 
CURRENTS 

is  wound  on  a  non-magnetic  ring  in  a  plane  perpendicu- 
lar to  the  current  /,  to  be  measured  so  that  the  circuit 
which  carries  the  current  /,  forms  the  central  axle.  A 
current  /,  is  induced  in  the  coil  of  the  ring  and  is  meas- 
ured by  a  high-frequency  ammeter  A  of  the  usual  hot- 
wire type.  Under  these  circumstances  external  fields  do 
not   influence  the  current  of  measurement.     The  ratio 
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of  transformation  equals  the  number  n  of  the  windings 
"'  the  coil,  in  assuming  thai  /,  ni  an  error  is  made 
which  is  different  in  the  two  cases  of  undamped  cur- 
rents and  damped  oscillations.  The  mathematical  theory 
of  both  cases  is  briefb  riven.  On  this  principle  an 
ammeter  has  been  constructed  for  currents  up  to  800 
amp.  aini  frequencies  corresponding  to  wave  lengths  of 
i(>. ooo  meters.    The  primary  is  a  copper  tube,  while  the 

ring  around   Which   the  COil   is  wound   is  made  of  wood. 

The  transformation  ratio  is  iooo.  l,i  Lumi&re  Elec, 
Dec.  26,  191$, 

Telegraphy.    Telephony   and    Signals 

Wireless     Transmitting     Plant. — N.     Skeitzky. — A 

paper  giving  "some  considerations  on  the  Marconi  high- 
power  transmitting  plant."  The  author  reaches  the 
following  conclusions:  The  Marconi  high-power  trans- 
mitting plant  may  be  considered  as  based  on  the  same 
principle  as  the  transmitters  with  long  and  stationary 
spark,  employed  by  Braun,  Marconi  and  others.  The 
most  advantageous  degree  of  coupling  of  the  closed  cir- 
cuit and  serial  K^M  \L,LZ  is  comprised  within  the 
limits  A'  —  1  per  cent  to  2.5  per  cent;  there  is  no  excita- 
tion by  shock.  The  damping  of  the  oscillations  in  the 
secondary  system  (aerial)  can  be  considerably  less  than 
that  of  the  two  coupled  circuits  when  measured  sepa- 
rately. This  diminution  of  damping  is  apparent,  and 
it  can  be  explained  by  the  peculiarities  of  the  primary 
circuit  (premature  extinction  of  the  spark).  The  rela- 
tion between  the  observed  damping  in  the  secondary  and 
the  damping  of  the  primary  circuit  is  in  fair  accordance 
with   the  theory  of  feebly  coupled  circuits.     The  effi- 


ciency of  the  transfer  oi  energy  to  the  secondary  circuit 

can   attain    as    high    values  as    in   the   plants   excited  by 

hock,  that  is  56  per  cent  to  05  per  cent. — Proceedings 

of  Electrotechnical  institute,  Petrograd,  Vol.  XII,  1915; 

abstracted  at  length  with  illustrations  in  London  FAec- 
trician,  Dec.   10,  1916. 

Miscellaneous 
Technical    Training.  -H.    H.    Wright.    The    chair* 

man's  address  before  the  Yorkshire  Section  of  the 
(British)  Institution  of  Electrical  Engineers.  The 
author  urged  that  a  higher  and  more  general  standard 
of  specialized  technical  education  is  needed  for  British 
electrical  engineers.  A  much  closer  study  of  foreign 
markets  is  needed,  and  for  that  purpose  a  thorough 
technical  and  commercial  education  is  as  necessary  for 
the  salesmen  as  for  the  engineers.  Far  too  little  atten- 
tion has  been  given  by  sales  engineers  to  the  study  of 
foreign  languages.  One  of  the  first  duties  of  British 
legislators  after  the  war  should  be  to  provide  the  coun- 
try with  an  organized  system  of  compulsory  primary 
and  secondary  education,  forming  a  co-ordinated  step 
to  the  technical  high  schools  and  universities.  The 
leaving  age  for  primary  schools  should  be  raised,  and 
the  continuation  schools  made  compulsory.  The  last 
period  at  the  primary  school  should  be  devoted  to  a  pre- 
apprenticeship  training  to  test  aptitude.  "In  England 
we  make  the  mistake  of  allowing  technical  instruction 
too  early.  It  should  be  under  public  control,  and  pri- 
mary, secondary  and  technical  education  should  be  in- 
separable and  correlated." — London  Electrician,  Nov. 
19,  1915. 


Book  Reviews 

Smoke  Abatement  and  Electrification  of  Railway 
Terminals  in  Chicago.  Report  of  the  Committee 
of  the  Chicago  Association  of  Commerce  on  Smoke 
Abatement  and  Electrification  of  Railway  Terminals 
in  Chicago.  W.  F.  M.  Goss,  chief  engineer.  Chi- 
cago: Rand,  McNally  &  Company.  1177  pages,  505 
tables,  719  illus.  Price,  $6. 
This  is  a  compilation  of  a  great  mass  of  statistics  and 
research  findings  bearing  on  the  subject  of  smoke  abate- 
ment and  electrification  of  railway  terminals  in  Chicago 
and  the  relation  of  these  to  each  other.  The  book  con- 
tains an  introduction,  six  general  headings  and  an  ap- 
pendix. In  the  introduction  is  given  a  brief  outline  of 
the  history  and  activities  of  Chicago,  including  the 
classification  problem,  territorial  and  population  growth, 
Chicago  as  a  manufacturing  center  and  as  a  mercantile 
center,  etc.  Part  I  deals  with  the  necessity  for  the 
electrification  of  Chicago's  railway  terminals.  It  first 
takes  up  the  subject  of  smoke  abatement  in  large  cities, 
both  domestic  and  foreign,  and  then  discusses  the  phys- 
ical, mechanical  and  chemical  means  of  abating  smoke, 
its  effect  on  health,  on  vegetation,  and  the  loss  and  dam- 
age to  property  due  to  smoke.  The  properties  of  smoke 
are  then  treated  at  some  length.  The  relative  impor- 
tance of  steam  locomotives,  steam  vessels,  high-pressure 
steam  stationary  power  and  heating  plants,  low-pressure 
steam  and  other  stationary  heating  plants,  and  metal- 
lurgical and  manufacturing  plants,  as  sources  of  smoke, 
are  considered,  and  data  and  drawings  are  given  to  show 
the  results  obtained.  Some  space  is  also  given  to  the 
pollution  of  the  atmosphere  due  to  conditions  in  the 
city  which  contribute  considerable  dust  to  the  air  and 
the  importance  of  these  conditions  as  allies  of  smoke  in 
the  atmospheric  pollution.  Part  II  deals  with  the  tech- 
nical feasibility  and  cost  of  electrifying  the  railway 
terminals  of  Chicago.     In  this  section  a  complete  review 


is  made  of  the  statistics  of  operation,  traffic  and  train 
movements,  and  the  possibility  of  using  other  than  elec- 
trical means  of  transportation.  A  general  review  of 
the  steam-railroad  electrification  already  accomplished 
is  also  given.  Following  this  is  a  consideration  of  the 
estimated  cost  of  electrification  under  three  different 
systems,  the  single-phase,  the  high-voltage  direct-cur- 
rent system,  and  the  600-volt  direct-current  system. 
Part  III  deals  with  the  results  which  are  to  be  antici- 
pated from  electrification  in  Chicago,  showing  the  ef- 
fect upon  operating  expenses  divided  among  the  several 
accounts,  and  the  effect  upon  safety.  Part  IV  consid- 
ers the  financial  practicability  of  electrification,  and 
Part  V  is  the  summary  of  conclusions  with  reference 
to  the  electrification  of  railway  terminals.  Part  VI  is 
the  summary  of  the  conclusions  with  reference  to  at- 
mospheric pollution,  together  with  the  recommendations 
based  upon  the  committee's  studies. 


Telephone  Appraisal  Practice.  By  J.  C.  Slippy.  Pub- 
lished by  the  author  at  429  Oliver  Building,  Pitts- 
burgh, Pa.  100  pages.  Price,  $4. 
A  fragmentary  compilation,  arranged  in  six  chapters, 
on  the  subject  of  appraising  telephone  properties.  The 
chapter  titles  embrace  the  following:  General,  inven- 
tory, costs,  depreciation,  commission  requirements,  and 
bibliography.  Frequent  quotations  are  given  from  a 
number  of  well-known  authorities,  together  with  notes 
and  extracts  from  commission  cases  and  public  utility 
laws,  some  nine  or  ten  different  forms  recommended 
for  use  in  preparing  inventories,  unit  cost  data,  life 
tables,  depreciation  estimates,  and  a  very  short  bibli- 
ography. While  this  book  is  clearly  not  intended  to 
cover  all  phases  of  the  subject  of  valuation  and  possesses 
but  little  interest  for  the  expert,  it  nevertheless  brings 
together  considerable  information  which  will  interest 
the  non-technical  manager  or  superintendent. 
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J.    G.    LEARNED 


John  G.  Learned,  the  chairman  of  the 
;w  Lighting  Sales  Bureau  of  the 
ational  Electric  Light  Association,  is 
;sistant  to  vice-president  of  the  Public 
ervice  Company  of  Northern  Illinois, 
ith  headquarters  at  Chicago.  Mr. 
earned  entered  central-station  work  in 
)00  as  a  salesman  for  the  old  Common- 
ealth  Electric  Company  of  Chicago, 
id  in  1905  was  appointed  general  con- 
act  agent  for  the  North  Shore  Electric 
ompany  with  supervision  of  the  sales 
■ganization  covering  the  large  sub- 
rban  territory  of  the  company.  When 
le  North  Shore  Electric  Company  be- 
ime  part  of  the  present  Public  Service 
>mpany,  Mr.  Learned  was  appointed 
jneral  contract  agent  for  its  northern 
id  western  divisions.  In  his  present 
ork  Mr.  Learned  is  associated  with 
harles  A.  Munroe,  vice-president  of 
ie  Public  Service  Company  of  Nor- 
lern  Illinois,  in  charge  of  the  manage- 
ent  of  commercial  department  affairs 
iroughout  the  large  suburban  territory 
srved  by  the  company  north,  west  and 
>uth  of  Chicago. 

F.  H.  Williams,  Jr.,  for  the  past  two 
;ars  superintendent  of  the  municipal 
ater  and  light  plant  at  Brownsville, 
3X.,  has  been  appointed  city  manager 
'  Brownsville. 

H.  W.  Peck,  vice-president  and  gen- 
•al  manager  of  the  Schenectady  (N. 
.)  Illuminating  Company,  has  been 
ected  president  of  the  Schenectady 
oard  of  Trade. 

John  R.  Galloway,  president  of  the 
ational  Electrical  Contractors'  Asso- 
ation  and  a  well-known  figure  in  the 
ectrical  field,  has  moved  his  business 
to  his  large  new  store  at  907  Ninth 
:reet,  N.  W.,  Washington,  D.  C. 
John  C.  McLaughlin  has  been  ap- 
)inted    as    the    successor    of    the    late 

S.  Marlow,  commercial  manager  of 
e  Potomac  Electric  Light  &  Power 
ompany,  Washington,  D.  C.  Mr.  Mc- 
lughlin  has  had  the  title  of  chief  clerk 

the  company  for  a  number  of  years. 
W.  G.  Heacock  has  been  appointed 
les  manager  for  the  Electrical 
aintenance  Company  of  Youngstown, 
iio.  Mr.  Heacock  went  to  Youngs- 
wn  from  Harrisburg,  Pa.,  where  he 
id,  twenty-four  years  of  practical  ex- 
igence in  the  electrical  contracting 
isiness. 


Men 

of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Frank  J.  Sprague,  who  is  a  member 
of  the  Naval  Consulting  Board,  is  the 
guest  of  Capt.  Hugh  Rodman  of  the 
superdreadnaught  New  York  during  the 
maneuvers  and  target  practice  of  the 
Atlantic  fleet  this  month.  Mr.  Sprague 
purposes  to  renew  his  study  of  ship 
construction  and  naval  gunnery,  a  sub- 
ject in  which  he  specialized  when  an 
officer  of  the  construction  corps  of  the 
navy.  Mr.  Sprague  is  a  graduate  of 
the  Naval  Academy  at  Annapolis,  hav- 
ing been  graduated  at  the  head  of  his 
class  in  ship  construction  and  electrical 
engineering. 

F.  Hopkins,  owner  of  the  Compahia 
de  Luz  y  Fuerza  Electrica  of  San 
Ramon,  Costa  Rica,  who  is  visiting  the 
United  States  for  the  purpose  of  secur- 
ing capital  and  electrical  equipment  to 
enlarge  his  generating  and  transmis- 
sion system,  is  making  his  headquarters 
at  504  Federal  Building,  Chicago.  Born 
and  educated  in  the  United  States,  Mr. 
Hopkins  moved  to  Central  America 
from  South  Dakota  about  twenty-two 
years  ago  and,  beginning  with  little 
capital  and  a  small  plant,  has  built  up 
a  central-station  system  serving  sev- 
eral towns  and  one  mining  district  in 
the  vicinity  of  San  Ramon. 


Thomas  Bibber,  who  has  been  prom- 
inent in  the  Jovian  Order,  has  been 
appointed  general  sales  manager  of  the 
Adams-Bagnall  Electric  Company  of 
Cleveland,  Ohio,  and  will  make  his 
headquarters  in  that  city.  Mr.  Bibber 
was  formerly  sales  manager  for  Ed- 
wards &  Company,  New  York  City,  and 
for  some  months  has  been  Eastern  field 
manager  for  the  Adams-Bagnall  com- 
pany, with  offices  at  New  York. 

L.  M.  Graham  has  resigned  his  posi- 
tion in  the  Department  of  Water  Sup- 
ply, Gas  and  Electricity  of  the  city  of 
New  York  to  take  charge  of  sales  for 
the  Connecticut  Dynamo  &  Motor  Com- 
pany of  Irvington,  N.  J. 


Dr.  Arthur  Edwin  Kennelly,  who  has 

just  been  elected  president  of  the 
American  Institute  of  Radio  Engineers, 
is  professor  of  electrical  engineering  in 
Harvard  University,  Cambridge,  Mass., 
and,  under  the  new  consolidation  plan 
with  the  Massachusetts  Institute  of 
Technology,  is  director  of  the  electrical- 
engineering  research  laboratory  of  the 
latter  institution.  Dr.  Kennelly  was 
born  at  Bombay,  India,  in  1861.  He 
received  his  degree  of  doctor  of  science 
from  the  Western  University  of  Penn- 
sylvania. Following  several  years  of 
varied  experience  in  the  field  of  ocean 
telegraphy,  he  served  from  1887  to 
1894  as  principal  assistant  to  Thomas 
A.  Edison,  and  from  1894  to  1901  he 
was  associated  with  Prof.  Edwin  J. 
Houston  in  the  firm  of  Houston  &  Ken- 
nelly, consulting  electrical  engineers, 
Philadelphia.  Since  1902  Dr.  Kennelly 
has  been  professor  of  electrical  engi- 
neering at  Harvard.  In  1902  he  also 
acted  as  engineer  in  charge  of  laying 
the  Mexican  government  Gulf  of  Mex- 
ico cables.  From  1898  to  1900  he  was 
president  of  the  American  Institute  of 
Electrical  Engineers,  and  in  1904  he 
acted  as  general  secretary  and  United 
States  delegate  to  the  International 
Electrical  Congress  at  St.  Louis.  He 
is  a  member  of  the  American  Electro- 
therapeutic  Association,  a  fellow  of  the 
Royal  Association  for  the  Advancement 
of  Science  (of  Great  Britain),  and  a 
member  of  the  (British)  Institution  of 
Electrical  Engineers.  Dr.  Kennelly  is 
the  author  of  a  number  of  works  on 
electrical-engineering  theory  and  prac- 
tice, including  "Dynamic  Machinery," 
"Electro-Dynamic  Machinery,"  "Elec- 
tricity Made  Easy,"  "The  Interpreta- 
tion of  Mathematical  Formula?,"  "Wire- 
less Telegraphy,"  and  "The  Application 
of  Hyperbolic  Functions  to  Electrical 
Engineering  Problems,"  besides  numer- 
ous articles,  monographs  and  papers  in 
the  technical  press. 

C.  E.  Allen  has  been  appointed  man- 
ager of  the  supply  division  in  the  Chi- 
cago office  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  to  suc- 
ceed W.  R.  Pinckard,  who  will  continue 
his  duties  in  the  supply  division  as  spe- 
cial representative.  Mr.  Allen  was  re- 
cently transferred  to  the  Chicago  office 
from  the  East  Pittsburgh  works  of  .the 
company. 
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NEW   APPARATUS   AND   APPLIANCES 

.1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 

Refinements  in  Design  of  Electrically  Operated  Fans  for  1916 


The  keynote  of  the  1916  fan  types  is  improvement  in 
exterior  design  and  finish,  and  many  new  and  artistic 
effects  have  been  attained  by  unusual  and  striking 
methods  of  mounting  and  suspension.  As  a  matter  of 
fact,  the  natural  evolution  of  fan  mechanism  has  pro- 
gressed to  a  point  of  such  perfection  in  operation  and 


fans  except  the  6-in.  and  9-in.  types  are  provided  wit! 
six  blades.  The  6-in.  fan  is  equipped  with  four  bladei 
and  the  9-in.  fan  with  five  blades.  The  steel  shells  01 
the  machines  are  of  extra  heavy  metal,  3/32-in.  thick 
The  new  6-in.  desk  fan  is  driven  by  a  Universal  motoi 
which  will  operate  on  direct  current  of  any  voltage  fron 


t 


FIGS. 


AND    3 — DIEHL,    EMERSON    AND    WESTINGHOUSE    ORNAMENTAL  ELECTROLIER  CEILING-TYPE  FANS 


efficiency  that  from  year  to  year  small  change  can  be 
expected  or  desired.  The  genius  of  the  manufacturer 
is  now  directed  mainly  to  such  measures  of  refinement 
as  will  improve  its  features  of  convenience  and  utility. 
Of  the  strictly  new  models,  attention  may  be  called  to 
the  Westinghouse  gyrating  fans  which  were  first 
described  in  the  Electrical  World  of  Nov.  13, 
1915.  These  fans  are  made  in  the  ceiling,  floor- 
column  and  counter-column  types,  and,  according  to 
the  manufacturer,  the  thorough  circulation  pro- 
duced by  the  fans  has  earned  for  them  the  name 
of  the  "scientific  breeze  makers."  Attractive  com- 
binations of  ceiling  fans  and  lighting  fixtures  sus- 
pended either  by  chain  or  single-pipe  supports  are  also 
among  the  recent  developments,  as  exemplified  by  the 
Diehl,  Westinghouse  and  Emerson  makes  shown  in  the 
accompanying  illustrations.  Another  interesting  fan 
is  the  Menominee  socket  fan,  as  it  is  called,  which  is 
suspended  from  the  ceiling  by  a  cord  and  is  designed 
particularly  for  use  in  hospitals  and  over  desks.  Other 
models  of  attractive  appearance  are  the  so-called  table 
fans,  one  of  which  is  the  Racine  fan,  shown  herewith. 
The  hand-painted  pedestal-type  fans  placed  on  the  mar- 
ket by  the  Crucet  Manufacturing  Company,  256  West 
Twenty-eighth  Street,  New  York,  which  were  described 
in  the  Electrical  World  of  Sept.  4,  1915,  should  also 
be  mentioned  in  this  connection. 

Desk  and  Bracket  Fans 

Many  improvements  and  refinements  have  been  intro- 
duced in  the  design  of  desk  and  bracket  and  combination 
desk-and-bracket  fans  of  both  the  oscillating  and  sta- 
tionary types,  and  nearly  every  manufacturer  of  fans  has 
one  or  more  new  models  of  these  very  useful  machines 
ready  for  distribution.  For  the  1916  season  the  Robbins 
&  Myers  Company  has  brought  out  a  complete  new  line 
of  desk  and  oscillating  fans  of  drawn-steel-frame  con- 
struction. In  this  line  two  new  sizes  have  been  intro- 
duced, the  6-in.  desk  fan  and  the  9-in.  oscillator.    All  the 


100  to  120  and  on  alternating  current  of  any  frequency 
from  twenty-five  cycles  to  sixty  cycles  or  any  pressure 
of  from  100  volts  to  120  volts.  A  switch  in  the 
base  enables  one  to  operate  the  fan  at  two  speeds.  Th« 
9-in.  oscillating  fan  is  designed  especially  for  house- 
hold service.  It  may  be  operated  by  either  a  model  2t 
alternating-current  motor  or  a  model  27  direct-currenl 
machine.  The  oscillating  mechanism  is  of  the  geai 
type.  Three-speed  regulation  is  provided.  The  12-in. 
and  16-in.  desk  fans  are  operated  by  model  21  induction 
motors  and  are  provided'  with  a  three-speed  switch. 
These  machines  may  also  be  operated  by  a  model  22 
direct-current  motor.  The  alternating-current  fans  of 
the  12-in.  and  16-in.  oscillating  type  are  operated  by 
model  24  induction  motors,  which  require  no  centrifugal 
or  automatic  starting  switches,  and  model  25  direct- 
current  machines. 

The  1916  fans  of  the  Diehl  Manufacturing  Company 
Elizabeth,  N.  J.,  include  machines  of  the  8-in.,  12-in.  anc 
16-in.,  desk  and  bracket,  oscillating  and  non-oscillating 
types.  The  bodies  are  one-piece  die  castings  which,  un 
marred  by  angles  or  protuberances,  pass  in  unbrokei 
curves  to  the  rounded  base.  Clasping  this  base  is  i 
soft-rubber  pad,  giving  a  non-scratch  seating  to  the  fan 
Access  to  the  motor  is  provided  by  a  detachable  dust 
proof-fitting  end  cover.  A  convenient  joint  is  employe* 
for  changing  the  angle  of  the  fan  body  when  bracke 
mounting  is  desired.  The  fans  are  equipped  with  three 
speed  regulators.  The  oscillating  fans  have  simple  gea 
reductions  and  oscillate  through  an  arc  which  measure 
90  deg.  Black  has  been  adopted  as  standard  finish  fo 
these  fans. 

The  Emerson  Electric  Manufacturing  Company,  202 
Washington  Avenue,  St.  Louis,  Mo.,  has  recently  place 
on  the  market  a  Universal-type  motor  for  operating  8-ii 
fans.  This  "Northwind"  fan  motor,  as  it  is  called,  is  d< 
signed  to  operate  on  pressures  of  from  100  volts  to  12 
volts,  alternating  current  or  direct  current.  The/  mote 
operates  at  two  speeds,  the  starting  switch  being  in  tr 
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motor  base.  The  fan  shown  in  the  illustration  is  pro- 
vided with  a  convertible  desk-bracket  base  and  weighs 
4  lb. 

The  drawn-steel  construction  of  the  frames  is  one  of 
the  noteworthy  features  claimed  for  the  desk  and  bracket 
fans  placed  on  the  market  by  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pittsburgh,  Pa.  The 
manufacturer  also  asserts  that  the  fans  operate  quietly 
and  are  of  pleasing  appearance.  The  six-blade  fan  is 
particularly  quiet  in  operation,  it  is  declared,  because 
of  its  lower  speed,  the  extra  blades  compensating  for 
decrease  in  speed,  so  that  the  same  volume  of  air  can  be 
moved  as  in  the  higher  speed  four-blade  fans. 

One  of  the  latest  types  of  machines  added  to  the  fans 
orought  out  by  the  Menominee  Electric  Manufacturing 
Company,  Menominee,  Mich.,  is  the  type  No.  150  single- 
speed  8-in.  fan.  It  is  a  low-price  machine  and  is  of 
:ast  iron  throughout,  being  so  constructed,  the  manu- 
facturer points  out,  as  not  to  suggest  its  low  price.  The 
fan  is  operated  by  a  Universal-type  motor. 

All  of  the  fans  excepting  those  designed  for  125  cycles 
>r  higher  frequencies  made  by  the  Century  Electric 
Company,  St.  Louis,  Mo.,  are  provided  with  a  five-point 
switch  and  speed  coil  in  the  base.  The  speed  coil  is 
designed  for  a  reduction  of  speed  of  35  per  cent  to  40 
per  cent  on  sixty-cycle  circuits  with  normal  voltage  at 
;he  fan-motor  terminals.  Century  fan  motors  are  what 
ire  generally  known  as  the  split-phase  induction  type 
)f  single-phase  motor.  The  base  is  of  drawn  steel.  Each 
fan  is  provided  with  swivel  and  trunnion  and  can  be 
inverted  to  a  bracket  type  without  the  use  of  extra 
sarts  by  loosening  a  cap  screw  and  turning  the  fan- 
notor  body  at  a  right  angle  to  the  base.  The  oscillating 
nechanism  of  the  oscillating  fans  consists  of  a  double 
vorm-gear  crank  disk  and  connecting  rod.  Two  ranges 
)f  oscillation  may  be  secured  by  shifting  the  crank  pin 
;o  the  different  holes  in  the  crank  disk,  the  maximum 
Deing  about  100  deg. 

The  Fidelity  Electric  Company,  Lancaster,  Pa.,  has 
recently  placed  on  the  market  a  new  8-in.  fan  and  a 
L2-in.  fan.  Each  machine  is  provided  with  a  single 
searing,  which  is  of  ample  size,  it  is  pointed  out,  and 
s  rigidly  fitted  into  the  bearing  bracket,  being  so  placed 
;hat  a  balance  is  obtained  between  the  fan  blades  and 
:he  armature,  thus  equalizing  the  strain  and  insuring 
minimum  wear.  The  bearing  is  of  phosphor  bronze  and 
is  lubricated  by  a  one-wick  oiler.  The  support  for  the 
motor  head  is  of  the  swivel-trunnion  type.  The  sup- 
port is  non-rigid  and  therefore  acts  as  a  cushion  for 


type.  It  is  especially  well  adapted  for  use  in  small 
rooms,  telephone  booths,  by  the  bedside,  on  the  desk, 
and  in  inclosed  motorboats  and  automobiles.  It  is 
finished  either  in  nickel  or  oxidized  copper.  The  fan  is 
11  in.  high  and  9  in.  wide  over  all,  and  may  be  attached 
to  the  wall.  The  weight  complete  is  6  lb.  The  motor 
operates  on  either  direct  current  or  alternating  current 
at  pressures  of  from  8  volts  to  120  volts. 

The  "Star"  fans,  as  they  are  called,  which  are  being 
placed  on  the  market  by  the  Fullerton  Electric  Company, 
109  West  Twenty-sixth  Street,  New  York,  are  provided 
with  pressed-steel  frames  and  laminated  field  cores,  and 
are  designed  to  operate  at  a  speed  of  1400  r.p.m.  The 
motor  bodies  in  the  oscillating  fans  operate  on  ball 
bearings.  The  worms  in  the  oscillating  fans  can  be 
placed  in  position  or  removed  without  touching  the 
armatures.  The  12-in.  fan  takes  35  watts  and  the  16-in. 
50  watts.  Special  safety  devices  are  provided  for  ob- 
viating stripping  of  gears  or  burning  out.  Thumb- 
screw adjustment  is  provided  for  changing  the  flow  of 
air  without  moving  the  base  of  the  fan.  A  readily 
adjustable  oscillating  cone  permits  three  degrees  of 
oscillation  or  no  oscillation.  A  ball-and-socket  joint 
with  stirrup  lock  in  the  base  permits  easy  and  secure 
adjustment  of  the  fan  at  any  angle. 

The  most  important  addition  to  the  line  of  fans  placed 
on  the  market  by  the  General  Electric  Company,  Sche- 
nectady, N.  Y.,  is  the  9-in.  machines.  All  8-in.,  9-in., 
12-in.  and  16-in.  fans  are  arranged  for  two  or  three 
operating  speeds  with  "off"  position.  The  control 
switch,  which  is  mounted  in  the  base,  is  of  improved 
lever  design  with  notched  guide,  insuring  a  positive 
setting  for  each  speed.  The  12-in.  and  16-in.  types  have 
swivel  and  hinged-joint  mounting,  permitting  the  move- 
ment of  the  fan  horizontally  or  vertically  through  a  wide 
angle.  Ease  of  conversion  from  desk  to  bracket  type 
is,  the  manufacturer  points  out,  a  notable  feature.  The 
8-in.  and  9-in.  fans  are  provided  with  a  hinged  mount- 
ing only,  the  swivel  feature  being  omitted  because  of 
the  lightness  of  the  fan.  The  reduction  mechanism  of 
the  new  oscillating  desk-bracket  fan  is  inclosed  in  a 
dust-proof  cast-iron  box  mounted  on  the  rear  cap. 
The  oscillator,  having  a  maximum  stroke  of  90  deg. 
and  a  swivel  adjustment  of  90  deg.,  may  be  adjusted  to 
any  point  within  an  arc  of  180  deg.  A  simple  friction 
device  in  the  reducing  mechanism  prevents  the  motor 
from  overturning  or  burning  out  should  it  encounter 
an  obstruction  during  the  stroke  of  oscillation.  The 
General  Electric  Company  is  also  placing  on  the  market 


'IG.   4,   5   AND   6— ROBBINS   &    MYERS   SIX-BLADE   DESK   FAN    AND   ELECTROLIER  CEILING  FAN,  AND  HUNTER  REVERSIBLE  CEILING  FAN 


dissipating  to  a  large  degree  any  vibration,  thereby 
conducing  to  smooth  running.  The  fans  are  operated 
ay  Universal-type  110-volt  motors,  which  operate  on 
ilternating  current  of  any  frequency  from  sixty  cycles 
iown. 

The  "Breezer"  No.  60  fan,  as  it  is  called,  recently 
developed  by  the  Lindstrom,  Smith  Company,  Chicago, 
[11.,  is  of  the  8-in.  Universal  non-oscillating  desk-bracket 


a  six-blade  fan  for  slow-speed  operation,  which  is  de- 
signed especially  for  residence  use. 

Another  fan  operated  by  a  Universal-type  110-volt 
motor  is  an  8-in.  machine  placed  on  the  market  by  the 
Carleton  Company,  170  Summer  Street,  Boston,  Mass. 
The  fan,  according  to  the  manufacturer,  is  especially 
well  adapted  for  use  in  hotels  and  motion-picture  the- 
aters.   Use  is  made  of  a  die-casting  case,  built-up  com- 
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mutator,  bronze  bearings,  wick  feed  oileri  and  witch 
and  controller  in  base  for  giving  three  speedi  A  joint 
of  a  special  type  [a  employed,  permitting,  it  ie  claimed, 
;i  variety  of  adjustments. 

Ceiling  Fans 

In  ceiling  fans  a  variety  of  new  and  improved  models 
being  offered  for  distribution  by  the  Emerson  Elec 


FIGS.    7    AND    8 — CENTURY    AND    FIDELITY    DESK    FANS 


trie  Manufacturing  Company,  2024  Washington  Avenue, 
St.  Louis,  Mo.  The  type  38,641  fan  shown  in  the  illus- 
tration is  provided  with  four  blades  having  a  sweep  of 
52  in.  and  is  of  the  ornamental  type,  being  finished  in 
light  matte  brass.  The  three-point  chain  suspension, 
together  with  the  ornamental  lighting  fixture  mounted 
below,  adds  to  the  artistic  effect  of  the  entire  outfit. 
Chains  are  provided  of  suitable  length  to  hold  the  tip 
of  the  lamp  3.5  ft.  from  the  ceiling.  Another  so-called 
electrolier  fan  is  a  type  39,661  fan,  as  it  is  called,  which 
is  provided  with  32-in.  sweep,  six  blades  and  three-point 
chain  suspension.  New  plain  ceiling  fans  placed  on 
the  market  by  the  Emerson  company  are  the  type  No. 
36,641,  four-blade,  52-in.-sweep  fan  and  the  type  No. 
37,641,  three-speed  machine,  with  four  blades  and  52-in. 
sweep.  All  the  ceiling-type  fans  are  operated  by  motors 
of  the  induction  type. 

The  Robbins  &  Myers  Company,  Springfield,  Ohio,  has 
developed  a  new  ceiling  fan  for  1916  known  as  the  style 


FIGS.    9    AND    10- 


-MENOMINEE    SOCKET    FAN    AND    LINDSTROM- 
SMITH   DESK   FAN 


H  machine,  designed  for  fifty  cycles  and  sixty  cycles, 
alternating  current.  The  motor  utilized  in  operating  the 
fan  is  of  the  self-starting  shaded-pole  type.  A  three- 
speed  switch  is  employed,  giving  speeds  of  215  r.p.m., 
175  r.p.m.  and  120  r.p.m.  on  sixty  cycles  and  165  r.p.m., 
124  r.p.m.  and  125  r.p.m.  on  fifty  cycles;  175  watts,  160 


waits  and  L85  watts  and  MO  watts,  1Z7  watts  and  llf 
wall  air  taken  on  si\t\  cycle  and  fifty-cycle  current  re 
Bpectively.  When  so  desired,  the  tan  can  be  equippec 
with  electrolier  fittings  as  shown  in  the  illustration 
ThUS  equipped,  the  fixture  bOX  of  the   fan   is  fitted  with 

3.5-in.  light  brackets  and  elbows. 

The  Westinghouse  Electric  &  Manufacturing  I  on 
pany,   fat    Pittsburgh,  Pa.,  has  developed  a  six-blad< 

ceiling  fan  which  is  said  to  be  very  quiet  in  operatior 
because  of  the  lower  speed  possible  with  the  extn 
blades.  In  the  accompanying  illustration  a  56-in.  ceil 
ing  fan  equipped  with  a  "Brascolite"  fixture  is  shown 

The  Diehl  Manufacturing  Company,  Elizabeth,  N.  J. 
has  brought  out  nine  1916-model  ceiling  fans  for  dired 
currenl  and  three  for  alternating  current,  a  type  No.  4f 
ceiling  fan  equipped  with  a  four-light  electrolier  fittinf 
being  shown  herewith.  The  latter-named  fan  is  of  tin 
semi-ornamental  iron-clad  type  provided  with  foui 
blades  with  a  sweep  of  56  in.  The  fan  is  normallj 
equipped  with  one-speed  regulation,  but  three-spee( 
regulation  may  be  provided  if  desired.  The  fans  ar< 
handsomely  embellished  with  spun-brass  work. 

All  the  ceiling   fans   made  by   the   Century   Electri< 


FIGS.  11  AND  12 — RACINE  TABLE  FAN  AND  FULLERTON  DESK  FA* 

Company,  St.  Louis,  Mo.,  are  of  the  alternating-curren 
type  and  are  provided  with  a  sweep  of  58  in.  If  s< 
desired,  these  fans  may  be  equipped  with  electroli& 
arms.  ' 

The  Hunter  Fan  &  Motor  Company,  114  Libert} 
Street,  New  York,  has  brought  out  an  adjustable  ceil 
ing  fan  which  is  designed  to  blow  the  air  either  upwarc 
or  downward  and  which  can  be  adjusted  so  as  to  mak< 
the  air  current  strong  or  moderate.  The  adjustment 
can  be  made  while  the  fan  is  in  motion  without  screw 
driver  or  any  other  tool.  The  fan  is  being  made  ii 
both  the  plain  and  ornamental  types  with  or  withou' 
electrolier  attachments.  It  can  also  be  equipped  with  i 
wall  rheostat  and  switch  for  obtaining  seven  speeds. 

Table  Fans 

A  table  fan,  as  it  is  called,  which  is  provided  with  j 
deflecting  plate  of  rigid  construction  on  which  can  b< 
mounted  suitable  table  decorations,  has  been  brough 
out  by  the  Racine  Electric  Company,  Racine,  Wis.  Th< 
fan  is  8  in.  in  diameter  and  is  particularly  advantageoui 
because  of  the  fact  that  the  breeze  will  not  disturb  anj 
loose  objects  on  the  table.  With  such  a  fan  a  breez< 
is  thrown  in  all  directions  at  the  same  time.  Othei 
table  fans  of  comparatively  recent  development  ar< 
being  made  by  the  Menominee  (Mich.)  Electric  Manu 
facturing  Company  (see  Electrical  World,  Jan.  23 
1915)  and  the  Lindstrom,  Smith  Company,  Chicago.  Ill 
(see  Electrical  World,  May  15,  1915). 
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Pump     for    Vacuum    Heating 
System 

The  motor  shown  herewith  is  em- 
)loyed  in  connection  with  a  vacuum 
leating  system  in  which  a  low-working 
jressure  throughout  the  entire  heating 
lystem  is  made  possible  by  introducing 
i   vacuum    in    the    return    lines.      This 


to  the  lower  end  of  a  vertical  plunger 
rod  set  in  extra-long  bearings  and  is 
driven  by  a  Westinghouse  motor 
mounted  beneath  the  tub  as  illustrated 
and  protected  from  all  water  and  mois- 
ture. The  wringer,  too,  is  driven  by 
the  motor,  which  is  designed  to  operate 
the  washer  and  the  wringer  at  the  same 
time.  A  release  lever  is  provided  to 
protect  the  operator  from  injury  in  the 
wringer  and  all  working  parts  of  the 
machine  are  guarded.  The  benches  can 
be  easily  folded  up  compactly  with  the 
machine  when  not  in  use. 


[OTOR-DRIVEN    PUMP   FOR   VACUUM    HEAT- 
ING  SYSTEM 

)eane  8-in.  by  7-in.  power  vacuum 
ump,  which  is  marketed  by  the  Inter- 
atrial Steam  Pump  Company  of 
[olyoke,  Mass.,  is  able  to  take  care  of 
n  entire  system  having  about  10,000 
}.  ft.  of  radiating  surface.  It  is  driven 
y  a  Westinghouse  7.5-hp.  motor 
irough  a  worm  gear,  which  eliminates 
le  r.oise  usually  accompanying  spur- 
ear  drive  and  makes  a  quiet  pump 
iitable  for  service  in  residences  and 
ffices  and  other  places  where  noise  is 
bjectionable. 


Countershaft  Induction  Motor 
with  Base 

The  countershaft  induction  motors 
shown  herewith  are  designed  for  use 
where  service  conditions  are  severe.  In 
both  cases  a  standard  Crocker-Wheeler 
induction  motor  is  mounted  on  a 
massive  base  which  serves  as  a  support 
for  the  countershaft  bearings.  This 
method  of  construction  results  in  a  low 
center  of  gravity  and  makes  it  possible 


acuum-TypeElectric  Washing 
Machine 

When  the  Du  Mond  Manufacturing 
ompany  of  Cedar  Falls,  Iowa,  designed 
ie  "Klean  Kwick"  washing  machine 
lown  herewith,  it  worked  on  the  prin- 
ple  that  soap  and  water  clean  clothes 
7  the  action  of  the  soapy  water  pass- 
g  through  the  fabric.  Pounding 
othes  with  a  slab  on  a  rock  at  the  side 
'  a  stream  or  rubbing  them  back  and 
rth  on  a  washboard  cleans  the  clothes, 
it  the  work  is  fatiguing  and  the 
athes  are  soon  worn  out  from  the 
yere  usage  in  laundering.  So,  to  ob- 
in  the  desired  action  of  the  water 
rough   the  clothes  without  wear  and 


ELECTRIC    WASHER    WITH    FOLDING 
BENCHES 

th  little  effort,  a  stomper  or  vacuum 
P  has  been  designed  by  the  above- 
med  concern  to  be  moved  up  and 
wn  in  the  tub  of  clothes  and  to  force 
i  water  back  and  forth  through  the 
rments  first  by  suction  and  then  by 
assure.     The  vacuum  cup  is  attached 


FIG.  1 — COUNTERSHAFT  MOTOR  WITH 
BEARING  SUPPORT  CAST  INTEGRAL 
WITH   BASE 

to  have  the  countershaft  bearings  the 
maximum  distance  apart,  thus  taking 
care  of  the  heavy  thrust  that  occurs  at 
the  pinion  end  of  the  countershaft. 
Alignment  of  the  countershaft  bear- 
ings is  insured  by  this  mounting  and 
by  using  a  semi-self-aligning  design 
of  bearing. 

Additional  rigidity  is  given  to  the 
supports  of  the  design,  shown  in  Fig.  1, 
by  the  use  of  two  webs  or  braces  on 
the  outside  surface  of  the  base.  The 
bearings  proper  are  castings  designed 
to  hold  the  journal  box  and  to  have  an 
oil  well  in  the  lower  portion.  The  oil 
wells  are  tapped  for  oil  gages  and  drain 
plugs  and  are  fitted  with  dust-proof 
sight-hole  covers.  The  ends  are,  in 
addition,  protected  by  tightly  fitting 
dust  covers.  The  journal  box  fits  into 
the  bore  of  the  bearing  housing  as 
accurately  as  do  the  journal  boxes  of 
the  rotor  in  the  motor  shields,  the  con- 
struction being  similar.  The  journal 
box  is  maintained  in  position  by  a  set 
screw  projecting  into  a  drilled  hole  in 
the  top.  Oil-ring  lubrication  is  used 
on  all  bearings. 

The  pinion  on  the  rotor  shaft  and 
the   gear    on   the   countershaft  are   in- 


closed in  a  two-part  gear  case,  each 
half  being  securely  bolted  to  the  base 
of  the  motor.  A  hand-hole  with  a  self- 
closing  cover  is  provided  in  one  half  of 
the  gear  case  to  render  the  gearing 
readily  accessible  for  inspection  and 
lubrication.  When  it  is  desired  to  at- 
tach the  motor  to  the  ceiling  or  on  a 
wall,    the    motor    shields    and    bearings 


FIG.      2 — MOTOR      WITH       SPLIT-COUNTER- 
SHAFT   BEARINGS 

and  the  two  countershaft  bearings  can 
easily  be  rotated  through  the  necessary 
angle,  so  that  the  oil  rings  in  the  four 
bearings  will  operate  properly. 

In  Fig.  2  is  shown  another  type  of 
construction,  the  base  of  the  motor 
being  more  massive  and  the  counter- 
shaft mounted  to  one  side  of  the  base 
of  the  machine.  Split  countershaft 
bearings  are  employed,  the  lower  halves 
of  which  are  cast  integral  with  the 
base.  The  caps  are  held  together  by 
means  of  four  bolts.  Otherwise  the 
general  construction  is  similar  to  that 
employed  in  the  type  of  motor  previ- 
ously described. 

As  both  types  of  construction  per- 
mit the  use  of  a  standard  induction 
motor,  the  owner  of  a  standard  plain 
motor  can  easily  change  it  at  any  time 
into  a  geared  countershaft  machine  by 
purchasing  the  countershaft  parts.  The 
countershaft  motors  are  being  made 
by  the  Crocker- Wheeler  Company, 
Ampere,  N.  J. 


Key  and  Keyless  Sockets 

The  Benjamin  Electric  Manufactur- 
ing Company,  Chicago,  111.,  has  placed 
upon  the  market  a  new  line  of  sockets, 


BENJAMIf' 


PORCELAIN     SOCKETS     OF     KEY    AND     KEY- 
LESS   TYPE 

consisting  of  two  types,  the  one  having 
a  lever  key  and  the  other  being  keyless, 
both  types  being  interchangeable  with 
a  variety  of  caps  and  bases.  Two  gen- 
eral forms  of  caps  are  provided.  The 
first  type  is  a  porcelain  cap  for  use  in 
pendent   work,    while    the    second    is    a 
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metal  cap  with  buihini 
diameter  from  M  In.  to  £  In.  ^»"iy  one 
form  of  base  has  thai  far  been  de- 
veloped, but  the  company  la  contem- 
plating bringing  oul  other  type  En 
every  case  the  socket  is  held  to  the  cap 
or  base  by  means  of  two  screws*  The 
binding  terminals  ere  attached  to  the 
face  of  the  mp  or  base.  The  be  a  of 
the  metal  cap  la  permanently  attached 

to    the    Cap.       All    Of    the    sockets    have 

been  approved  by  the  National  Board  of 

Underwriters.     They   are   rated   as   fol- 
lows:    The  keyless  type,  GOO  watta  at 
600  volts;  the  type  with  key,  2.r)0  watts 
10  volts. 


Gyratory  Foundry  Riddle 

The  device  shown  herewith  has  been 
designed  to  reduce  the  cost  of  labor  in 
making  castings.  The  machine  is  a  re- 
cently developed  foundry  riddle  of  the 
gyratory  type.  The  motion  of  the  rid- 
dle is  obtained  by  the  inertia  effect  of 
an  unbalanced  flywheel  which  causes 
every  part  to  gyrate.  The  sand  travels 
around  in  a  circle.  The  outfit  complete 
weighs  about  90  lb.  and  so  can  be  eas- 
ily moved  from  place  to  place  as  it  is 
needed.  The  riddle  is  particularly  use- 
ful suspended  from  a  trolley  running 
on  a  cable  stretched  parallel  with  the 
line  of  molders  in  the  foundry.  Owing 
to  its  design  there  are  no  obstructions 
in  the  way  of  a  shovel,  and,  being  sup- 
ported from  above,  a  wheelbarrow  can 
be  run  under  the  riddle  for  receiving 
the  sand. 

The  riddle  is  operated  by  a  Westing- 
house  totally  inclosed  1/6-hp.  vertical 
motor  made  especially  for  the  Great 
Western  Manufacturing  Company  of 
Leavenworth,  Kan.,  the  maker  of  the 
outfit.  A  cord  and  plug  are  provided 
which  may  be  connected  to  any  lamp 
socket.  The  motor  is  equipped  with  a 
ball  thrust  bearing,  and  a  total  of  only 


Self  St; utcr    for  Small    Direct- 
Current  Motors 

\  ,  K  .•.  elf  in  ter  for  small  direct- 
current  motora  rated  at  from  0.5  hp.  to 
8  hp.,  operating  at  I L6  volt    and  280 

volts,    has    recently    been    developed    foi 
nit  speed    machine  tool   or   similar 
Service    where    frequent   starting    is   re- 
quired.    The   starter  consists   of  a   line 

switch,  line  contactor,  accelerating  con- 
tactor and  reaistor.  The  units  are  de- 
signed to  regulate  automatically  the 
acceleration  and  open  the  circuit  in 
case  the  voltage  fails.  Fuses  protect 
the  motor  against  overload.  The  switch 
is  totally  inclosed  in  a  cast-iron  case 
and  is  provided  with  certain  safety  fea- 
tures which  protect  the  operator  from 
injury.  The  cover  over  the  switch  parts 
can  be  opened  only  when  the  line  switch 
is  open.     The  line  switch,  operated  by 


motor     Thus  air  at   the  desixyd  pres 

sure  i  I  alway  available.  The  com 
pre  ..i  i  equipped  with  a  2.5-in.  b; 
;;  in.   cylinder   which   is  air-cooled  am 

provided    with    a    hand    unloader        Kit 


MOTOR-DRIVEN    FOUNDRY    RIDDLE 

three  bearings  are  used  in  the  drive,  all 
of  which  are  dust-proof.  The  riddle  is 
provided  with  a  sieve  20  in.  in  diame- 
ter and  is  designed  to  do  as  much  work 
as  would  be  performed  by  a  crew  of 
ten  men  sifting  sand  by  hand  in  the 
old-fashioned  way. 


TWO-POINT  CONTACTOR  PANEL  FOR  SMALL 
DIRECT-CURRENT    MOTORS 

a  lever  outside  of  the  case,  can  be  closed 
only  when  the  cover  is  shut.  In  addi- 
tion, the  cover  can  be  locked  shut  or  the 
switch  can  be  locked  open.  The 
CR-2271  starter,  as  it  is  called,  can  be 
operated  by  push-buttons  at  convenient 
points  or  by  a  line-switch  handle  on 
the  right-hand  side  of  the  starter.  It 
is  being  manufactured  by  the  General 
Electric  Company,  Schenectady,  N.  Y. 


ELECTRIC  TIRE  INFLATER 

tings  for  connection  are  provided  a 
well  as  a  5-in.  pressure  gage,  a  po 
valve,  a  drain  cock  and  other  cor 
venient  accessories. 


Motor-Driven  Automobile  Air- 
Supply  Outfit 

Automobilists  usually  like  to  be  able 
to  inflate  their  tires  while  buying  gas- 
oline or  accessories,  and  the  station 
that  is  best  and  most  conveniently 
equipped  in  this  respect  will  usually 
get  their  business.  The^  economical 
portable  air-supply  outfit  which  is 
shown  in  the  illustration  is  being  man- 
ufactured by  the  Leader  Iron  Works 
of  Decatur,  111.  The  complete  set  con- 
sists of  a  motor,  an  air  compressor,  an 
automatic  controller,  an  air  tank  and 
fixtures.  The  motor  is  a  Westinghouse 
1-hp.  repulsion-induction-type  machine 
having  a  high  starting  torque  and  low 
starting  current.  Frequent  starting  and 
stopping  of  the  motor  is  eliminated 
by  the  use  of  a  14-in.  by  36-in.  welded 
air  tank  which  is  of  sufficient  capacity 
to  inflate  several  tires.  The  air  pres- 
sure in  the  tank  is  maintained  at  be- 
tween 110  lb.  and  150  lb.  per  square 
inch  by  an  automatic  controller  on  the 


Electric    Vacuum-Plunger 
Washing  Machine 

An  all-metal  washing  machii 
equipped  with  a  vacuum  plunger  whic 
is  operated  by  a  crank  belted  to  tl 
motor,  as  shown  herewith,  has  just  be( 
developed.  It  is  provided  with  a  gi 
burner  mounted  directly  under  the  t\ 
for  heating  the  water.  Boiling  suds  ai 
steam  are  forced  upward  from  the  bo 
torn  of  the  boiler  through  the  clothe 
and  then  downward  on  the  returnii 
stroke  of  the  plunger.  All  parts  are 
metal  and  are  of  copper  or  galvaniz< 
aluminum  finish  as  desired.  The  mot( 
which  is  rated  at  0.20  hp.  and  operat 


ALL-METAL   ELECTRIC   WASHER 

at  1750  r.p.m.,  is  being  made  by  t 
Robbins  &  Myers  Company,  Springfie 
Ohio,  and  is  mounted  on  a  plate  unc 
the  tub.  The  machine  is  being  plac 
on  the  market  by  the  Almetal  Mai 
facturing  Company,  7227  Manches 
Avenue,  St.  Louis,  Mo. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Helling 

and  Central-Station  Fields 


Electricity  a  Factor  in  Capturing   Trade 

E.  W.  Lloyd  of  the  Commonwealth  Edison  Company 

Chicago,  president  of  the  National  Electric  Light 
isociation,  who  was  in  New  York  this  week,  believes 
at  if  the  United  States  is  ever  permanently  to  acquire 
me  of  the  choicest  manufacturing  monopolies  of 
irope,  electricity  will  be  the  factor  which  will  bring 
is  result  about,  according  to  newspaper  accounts  pub- 
hed  in  that  city. 

"There  is  no  indication,"  said  Mr.  Lloyd,  "that  the 
sctric  power  business  has  reached  the  saturation  point 

any  American  city.  The  companies  managed  by 
)dern  electric  light  and  power  men  with  modern 
jthods  cannot  help  but  increase  their  business.  In 
ery  line  of  manufacturing  electricity  is  impressing 
ielf  more  and  more  strongly,  and  especially  so  since 
e  European  war  has  thrown  into  our  hands  oppor- 
nities  for  electrical  manufacturing  in  which  Germany, 
•ance  and  England  formerly  held  the  balance  of  power. 
"Better  steel  is  wanted,  and  the  demand  for  lighter 
rts  has  necessitated  the  use  of  electrically  manufac- 
red  steel  in  increasingly  large  quantities.  In  a  recent 
ur  of  the  country  looking  after  electrical  matters  I 
ticed  a  great  growth  in  the  electrolytic  production  of 
Jtals,  particularly  zinc  and  copper.  I  feel  quite  cer- 
in  in  saying  that  there  will  be  a  tremendous  increase 

the  demand  for  central-station  power  in  the  near 
ture.  Already  the  demand  for  manufacturing  is  such 
at  individual  consumers  using  25,000,000  kw.-hr.  of 
ergy  annually  are  quite  common. 

"The  manufacture  of  chemicals  by  electricity  is  al- 
ady  taking  place  in  this  country.  Although  but  little 
yet  said  in  regard  to  it,  plans  based  on  production 

these  chemicals  on  a  large  scale  are  rapidly  being 
itured.  One  of  these  chemicals  is  the  chloride  which 
so  much  heard  of  in  connection  with  the  war  opera- 
>ns,  but  which  in  more  peaceful  times  is  used  in 
iking  soap,  bleached  cotton  cloth  and  paper  pulp,  and 
r  other  purposes.    Norway  is  utilizing  large  amounts 

water-power  in  the  electrochemical  industry,  and 
;rmany  is  now  using  electricity  to  obtain  a  supply  of 
trogen.  The  United  States  government  is  being  urged 
utilize  our  available  water-powers  in  the  manufacture 

nitrogen  as  one  phase  of  its  program  of  prepared- 

!SS." 


More  Publicity  for  Cedar  Poles 

At  the  twentieth  annual  meeting  of  the  Northern 
hite  Cedar  Association  in  Minneapolis,  Minn.,  Jan. 
,  two  subjects  of  importance  were  brought  up  by 
•esident  L.  L.  Page,  Jr.,  in  his  annual  address.  He 
id:  "There  has  been  a  slight  tendency  on  the  part  of 
me  of  our  members  to  disregard  the  association's 
ecifications  by  giving  a  better  product  than  the  rules 
quire,  and  there  has  also  been  a  tendency  on  the 
irt  of  others  to  give  a  little  less.  Both  these  tenden- 
2s  should  be  corrected  and  the  necessary  uniformity 
grade  established.  The  prestige  of  our  specifications 
nnot  be  maintained  otherwise.  A  most  valuable  sug- 
;stion  has  been  made  that  we  inclose  a  copy  of  the 
►ecifications  with  each  quotation.     Let's  try  it.     I  am 


sure  the  results  will  be  far-reaching  if  all  of  us  do  it." 
Speaking  with  regard  to  the  future  of  the  cedar-pole 
business,  Mr.  Page  said:  "If  the  cedar  industry  is  even 
to  maintain  its  present  position,  we  must  advertise  the 
value  of  our  product.  We  were  first  on  the  market,  and 
have  enjoyed  unrestricted  sale  until  recently.  Why 
have  the  substitutes  made  inroads  upon  our  business? 
Is  it  because  other  products  are  superior  to  cedar?  No; 
it  is  because  they  have  been  so  thoroughly  advertised 
and  cedar  has  not.  The  hit-and-miss  advertising  which 
each  of  us  has  done  in  the  past  has  amounted  to  very 
little.  We  must  concentrate  our  efforts  in  order  to  meet 
this  competition.  The  Western  Red  Cedar  Men's  Asso- 
ciation has  just  decided  to  spend  $5,000  on  a  campaign 
to  increase  the  use  of  its  products.  As  its  field  is 
identical  with  ours,  your  directors  thought  best  to  seek 
co-operation,  thus  gaining  in  economy  for  both  asso- 
ciations." 

The  Northern  White  Cedar  Association  acted  favor- 
ably on  the  suggestion  of  the  president  and  will  join 
in  the  educational  campaign  on  cedar. 

Officers  elected  for  the  ensuing  year  are:  President, 
H.  F.  Partridge  of  the  T.  M.  Partridge  Lumber  Com- 
pany, Minneapolis,  Minn.;  vice-president,  J.  C.  Kirk- 
patrick  of  the  National  Pole  Company,  Escanaba,  Mich. ; 
treasurer,  W.  B.  Thomas  of  the  White  Marble  Lime 
Company,  Manistique,  Mich.;  directors  for  two  years, 
F.  W.  Wilhelmi  of  the  Cloquet  Tie  &  Post  Company, 
Cloquet,  Minn.,  and  J.  E.  Gerich  of  the  McGillis  &  Gibbs 
Company,  Milwaukee,  Wis.  Secretary  N.  E.  Boucher 
of  Minneapolis,  Minn.,  was  continued  in  office. 


Formation  of  Outlet  Box  and  Porcelain 
Sections  of  A.  M.  E.  S. 

On  Jan.  12,  at  the  Hotel  Biltmore,  New  York,  there 
was  a  meeting  of  the  manufacturers  of  outlet  boxes, 
conduit  boxes,  covers  and  accessories  to  consider  the 
formation  of  a  section  of  the  Associated  Manufacturers 
of  Electrical  Supplies.  Representatives  were  present 
from  the  leading  manufacturers  in  the  industry,  and  it 
was  unanimously  voted  to  form  a  section  to  be  known 
as  the  "outlet  box"  section,  as  noted  in  last  week's  issue. 
R.  B.  Corey  of  the  R.  B.  Corey  Company,  New  York, 
was  elected  secretary  of  the  section,  and  Frank  W.  Hall 
of  the  General  Electric  Company  was  elected  treasurer. 
At  a  meeting  of  the  board  of  governors  of  the  associa- 
tion held  the  same  evening  N.  L.  Otis  of  the  Chicago 
Fuse  Manufacturing  Company  was  appointed  chairman 
of  the  section.  The  section  will  have  the  following 
standing  committees,  each  consisting  of  three  members : 
Outlet  boxes,  switch  boxes,  and  fittings  for  same. 

During  the  afternoon  of  Jan.  12  the  manufacturers 
of  porcelain  products  held  a  meeting  at  the  Hotel  Bilt- 
more for  the  purpose  of  forming  a  section  of  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies.  About 
twenty-five  of  the  largest  porcelain  manufacturers  were 
represented,  and  it  was  unanimously  voted  to  form  a 
section  to  be  known  as  the  "porcelain"  section.  J.  W. 
Cleveland  of  the  Locke  Insulator  Company,  Victor,  N. 
Y.,  was  elected  secretary  of  the  section,  and  Herbert 
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Sinclair  of  the  Star  Porcelain  Company,  Trenton,  N.  J., 
was  elected  treasurer,  Nominations  for  permanenl 
chairman  of  the  Bection  were  submitted  to  the  board  of 
governors  of  the  association,  and  .1.  B.  Waj  of  the  it. 
Thomas  &  Sons  Company,  Baal  Liverpool,  Ohio,  was 
appointed  chairman  of  the  section.  The  section  will 
have  the  following  standing  committees,  consisting  of 
throe  members  each:  Line  porcelain,  standard  porce- 
lain, and  special  porcelain. 

Charles  L  Eidlitz  of  the  Metropolitan  Electric  Manu- 
facturing Company  of  Long  Island  City  was  appointed 
chairman  of  the  panelboard  and  switchboard  section 
recently  formed. 


Compensation  Law  Decisions 

The  United  States  Supreme  Court  on  Jan.  17  handed 
down  a  decision  construing  the  Washington  State  work- 
men's compensation  law  as  abolishing  all  damage  actions 
in  the  court  by  workmen  in  the  hazardous  employment 
covered  by  the  law,  whether  against  employers  or 
against  third  persons.  The  decision  was  in  a  case  in 
which  the  District  Court  held  that  the  compensation 
law  abolished  all  action  for  damages  and  dismissed  the 
suit,  but  the  Circuit  Court  of  Appeals  held  that  it  abol- 
ished litigation  only  of  employees  against  their  em- 
ployers. The  Supreme  Court  upheld  the  District  Court's 
interpretation  and  reversed  the  Circuit  Court  of  Ap- 
peals. The  validity  of  the  Indiana  employers'  liability 
law  was  also  upheld  by  the  Supreme  Court. 


Block  of  Power  Sold  at  Niagara  Falls,  N.  Y.  • 

The  Niagara,  Lockport  &  Ontario  Power  Company, 
which  distributes  in  New  York  State  electricity  gener- 
ated by  the  Ontario  Power  Company  on  the  Canadian 
side  of  the  Niagara  River,  has  practically  closed  nego- 
tiations to  deliver  40,000  hp.  to  Niagara  Falls  (N.  Y.) 
manufacturing  plants.  The  Union  Carbide  Company 
will  take  a  block  of  20,000  hp.,  a  new  electrochemical 
company  to  locate  in  Niagara  Falls,  the  name  of  which 
has  not  been  divulged,  will  take  10,000  hp.,  and  the  re- 
maining 10,000  hp.  will  be  distributed  among  a  number 
of  smaller  electrochemical  plants  in  the  north  end  of 
the  city.  The  Ontario  Power  Company  is  now  deliver- 
ing this  energy  to  Syracuse  and  other  central  New  York 
cities.  The  Salmon  River  plant  of  the  Ontario  company, 
generating  45,000  hp.,  will  supply  the  needs  of  Syra- 
cuse and  other  central  New  York  cities  now  supplied  by 
the  Canadian  plant.  Ontario  power  has  never  heretofore 
been  delivered  in  large  quantities  in  Niagara  Falls,  N.  Y. 


Exposition  Lamps  Proposed  for  San  Francisco 

At  a  luncheon  of  the  Downtown  Association  of  San 
Francisco  held  in  the  St.  Francis  Hotel  Jan.  5,  W.  D'A. 
Ryan  discussed  the  question  of  how  to  make  Market 
Street  the  best  lighted  thoroughfare  in  the  world. 

He  pointed  out  that  a  system  as  effective  as  any 
that  could  be  specially  designed  could  be  installed  on 
the  poles  that  are  now  in  use  by  using  new  tops  for  the 
poles  equipped  with  the  lamps  which  were  used  on  the 
heraldic  lighting  standards  at  the  Exposition.  The 
spacing  of  90  ft.  to  100  ft.  between  the  trolley  poles  that 
are  now  in  use  on  Market  Street,  as  well  as  their  26-ft. 
height,  is  well  adapted  to  the  advantageous  illumination 
of  the  "Broadway  of  the  West,"  the  only  change  neces- 
sary being  in  the  tops  of  the  poles  and  the  new  circuits. 

He  suggested  the  use  of  three  luminous  arcs  to  each 
pole,  which  would  give  approximately  twenty  times  the 


candle-power  of  the  lights  now  in   use.     These  thi 

lamps  could  all  lie  Inirned  up  In  midnight,  he  point 
"lit,  and   then   the  two  miter  ones  could   be  I  witched  < 

leaving  a  single  uni1  for  service  during  the  early  mo 

ing  hours.  At  important  crossings  like  that  at  Th 
and  Market  Streets  he  suggested  the  Use  of  two  M 
tional  arms  so  that  each  pole  would  carry  five  lighti 
units.  On  side  streets  the  poles  could  be  surmouoj 
by  a  single  unit,  and  in  that  case,  if  the  cost  had 
be  kept  down,  Mazda  lamps  could  he  substituted  for  t 
luminous  arcs. 

Basing  his  estimates  on  work  of  a  similar  nature  n 
under  way  in  Salt  Lake  City,  Mr.  Ryan  thought  t 
plan  he  proposed  for  San  Francisco  might  cost  fr 
$3  to  $4  per  front  foot,  and  the  annual  lighting  1 
would  be  about  $1.50  per  front  foot  per  annum. 


Lighting  Sales  Bureau  of  N.  E.  L.  A.  Organiz 
for  Work  of  Year 

The  Lighting  Sales  Bureau,  which  has  been  torn 
this  year  under  the  Commercial  Section  of  the  Natioi 
Electric  Light  Association,  held  its  second  meeting  J; 
11  at  the  N.  E.  L.  A.  headquarters  in  New  York  a 
announced  the  personnel  of  the  various  sub-committi 
which  are  to  report  at  the  coming  convention.  Owi 
to  the  early  date  of  the  convention  at  Chicago  this  ye 
the  Lighting  Sales  Bureau  does  not  plan  to  begin 
active  work  as  a  headquarters  bureau  for  the  gatheri 
and  dissemination  of  lighting  sales  data  until  after 
annual  meeting  at  Chicago,  but  through  its  sub-comn 
tees  will  make  a  careful  scrutiny  and  classification 
present  conditions  in  the  field  as  a  groundwork  for 
ture  activities.  The  committees  named  below  with  th 
respective  chairmen  have  been  appointed  and  the  fi 
of  lighting-sales  work  has  been  divided  among  them 
that  the  entire  scope  will  be  covered  in  a  comprehens 
manner:  Residence  lighting,  F.  H.  Scheel,  Streator,  I 
electric  advertising  and  signs,  A.  K.  Young,  Tole 
Ohio;  stores  and  public  buildings,  S.  B.  Burrows,  Nc 
ark,  N.  J.;  municipal  and  highway,  Thomas  F.  Ke] 
Dayton,  Ohio,  and  industrial  power,  Oliver  R.  Hog 
Chicago,  111.  The  personnel  of  the  committees  has  be 
very  carefully  chosen  from  among  active  central  static 
throughout  the  country,  and  includes  also  represen 
tives  of  a  number  of  manufacturers.  The  work  is  w 
under  way,  and  the  individual  reports  of  these  sub-co 
mittees  promise  a  very  valuable  contribution  to  the  1 
erature  of  the  industry. 


National  Civic  Federation  and  Welfare  Wor 

The  sixteenth  annual  meeting  of  the  National  Ci1 
Federation,  of  which  Seth  Low  is  president,  was  held 
Washington  on  Jan.  17  and  18.  Many  subjects  of  gn 
importance  to  the  industrial  world  were  taken  up  as  t 
result  of  various  reports  submitted  by  committee  cha 
men,  among  them  being  profit-sharing  plans  betwe 
employer  and  employee,  the  status  of  workmen's  co 
pensation  laws,  the  causes  of  industrial  accidents,  mil 
mum  wage  by  law,  pensions  for  industrial  employe 
progress  in  industrial  hygiene,  changes  in  labor  com 
tions  during  the  past  thirty  years,  and  the  growth 
employers'  welfare  work.  The  subject  of  increased  m 
itary  preparedness  was  considered  at  one  whole  sessi 
of  the  convention,  and  the  subject  of  immigration 
another  session.  At  the  latter  session  the  chairman 
the  committee,  Prof.  Jeremiah  W.  Jenks  of  New  Yo 
University,  reported  that  a  restriction  of  immigrati 
on  the  part  of  the  United  States  is  immediately  neci 
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in  order  to  protect  the  American  workman  from 
expected  influx  of  Europeans  after  the  war. 
le  address  of  Louis  B.   Schram,  chairman   of  the 
onal  committee  on  the  prevention  of  industrial  acci- 
s,  was  based,  he  said,  on  an  advance  copy  of  the  re- 

of  the  New  York  State  Bureau  of  Labor  Statistics 
:h  had  been  furnished  him.  After  outlining  the 
omic  importance  of  accident  prevention,  Mr.  Schram 

dost  of  us  would  be  led  to  suspect  that  light — or, 
er,  the  lack  of  it — might  be  a  very  fruitful  proxi- 
i  cause  of  accident.     Yet  the  New  York  employers' 
rt  blank  makes  no  inquiry  about  light." 
e  said  that  wastage  due  to  specific  causes  is  impres- 

continuing:  "If  we  read  that  New  York  State  em- 
ers  lost  $100,000  last  year  by  accidents  on  power 
smission,  we  would  almost  in  spite  of  ourselves  keep 
Dser  eye  on  our  belts  and  shafting."     Mr.  Schram 

that  the  number  of  industrial  accidents  is  greater 

hitherto  supposed. 

illiam  R.  Willcox,  chairman  of  the  pension  depart- 
t  of  the  federation,  presented  with  the  report  of 

department  an  analysis  of  pension  plans  for  work- 
n  industrial  plants,  which  was  prepared,  he  said,  by 
fficial  of  a  large  public  utility  corporation  who  has 
ialized  in  such  matters,  the  name  not  being  men- 
id. 


v  Trade  Is  Reaching  American  Merchants 
from  Costa  Rica 

great  deal  has  been  written  lately  about  foreign 
e  and  its  possibilities,  and  in  what  has  been  written 
mtained  a  wealth  of  truth  and  much  good  advice,  in 
i  of  the  fact  that  it  deals  largely  in  generalities. 
Luse  specific  instances  must  deal  with  real  business 
sactions  from  which  the  romance  of  foreign  trade 
been  removed,  few  of  them  are  cited.  One  instance, 
sver,  which  demonstrates  that  American  trade  will 
w  American  capital  investments  and  which  shows 
Tican  manufacturers  a  way  to  keep  in  touch  with 
ign  trade  opportunities  may  be  given. 

Hopkins,  owner  of  the  Compania  de  Luz  y  Fuerza 
trica,  a  central-station  and  electrical  transmission 
Dany  at  San  Ramon,  Costa  Rica,  is  now  making  his 
[quarters  at  504  Federal  Building,  Chicago,  which 
le  Chicago  office  of  the  federal  Bureau  of  Foreign 
Domestic  Commerce.  Mr.  Hopkins  is  in  the  United 
es  for  the  dual  purpose  of  interesting  capitalists  in 
nsions  which  are  to  be  made  to  his  property  and  of 
hasing  electrical  equipment  for  making  the  improve- 
ts.     Government   concessions   or   franchises   which 

Hopkins  holds  in  Costa  Rica  control  the  sale  of 
rical  energy  in  five  cities.  In  San  Ramon,  Palmares 
Atenas,  which  are  now  receiving  energy,  the  fran- 
2s  have  fifteen  years  yet  to  run.  In  Esparta  and  in 
tarenas,  which  is  the  principal  port  in  Costa  Rica, 
lty-year  concessions  have  been  granted, 
ates  for  electricity  in  Costa  Rica  are  stipulated  in 
federal  concessions.  Mr.  Hopkins'  company  charges 
er  horsepower  per  month  for  power  in  small  quan- 
s  and  $3.50  per  horsepower  per  month  for  installa- 
s  of  more  than  50  hp.     Lighting  is  sold  at  a  flat 

of  50  cents  a  month  a  lamp  where  more  than  seven 
)s  are  used  and  at  higher  unit  prices  for  smaller 
allations.  Electric  cooking  has  not  yet  become  fash- 
ble  in  San  Ramon,  but  in  San  Jose,  across  the  isth- 
,  500  ranges  have  been  sold  in  the  last  two  years, 
account  of  the  high  price  of  coal  in  Costa  Rica,  Mr. 
kins  says  it  is  likely  that  electric  cooking  will  be 
nsively  used  in  the  several  towns  reached  by  his 
pany. 


Public  Service  Commission  News 

Massachusetts   Commission 

The  decision  of  the  Massachusetts  Gas  and  Electric 
Light  Commission  reducing  the  price  of  gas  from  $1.15 
to  $1.10  per  1000  cu.  ft.  on  the  system  of  the  Arlington 
Gas  Light  Company  discusses  the  question  of  deprecia- 
tion and  holding-company  control.  In  the  past  twelve 
years  the  company  has  built  virtually  a  new  plant,  in  the 
course  of  which  the  value  of  much  of  the  property  still 
in  existence  and  in  use  at  its  beginning  has  disappeared, 
and  a  valuation  by  the  board  disclosed  a  substantial 
impairment.  No  dividends  were  paid  in  three  of  the 
years,  and  in  the  remaining  nine  the  dividends  aver- 
aged less  than  6  per  cent.  Prior  to  last  year  little  or  no 
provision  was  made  for  depreciation,  and  it  appears 
that  the  dividends  paid  were  not  fully  earned.  All  the 
major  expenditures  upon  the  plant  during  this  period 
have  been  made  by  the  Massachusetts  Lighting  Compa- 
nies at  a  substantial  profit  to  the  security  holders  of 
the  latter,  but  are  still  represented  in  the  Arlington 
company's  floating  debt.  A  similar  managerial  arrange- 
ment existed.  The  board  holds  that  the  dividends  paid 
hardly  represent  the  return  actually  received  by  the 
Arlington  company's  stockholders  or  indicate  that  the 
entire  outstanding  debt  is  free  from  challenge.  The 
present  management  is  eliminating  some  of  the  most 
objectionable  features  of  the  system  with  a  view  to 
placing  this  and  other  properties  owned  on  a  sounder 
basis.  But  even  so,  the  decision  holds,  the  c<  mpany  can 
hardly  ask  the  consumers  to  assume  the  burden  of  a 
return  upon  a  profit  already  taken  or  to  provide  more 
than  once  directly  or  indirectly  lor  a  return  upon  the 
capital  properly  invested  for  their  service.  The  com- 
mission believes  that  with  prudent  management  the 
price  named  will  yield  a  sufficient  revenue  to  cover  all 
operating  costs,  a  fair  return  upon  the  property  actively 
and  necessarily  being  used  for  the  public  convenience, 
and  a  liberal  provision  for  the  depreciation  which  the 
facts  of  the  case  so  greatly  emphasize.  There  is  also 
good  cause  to  believe  that  this  price  can  be  bettered  as 
soon  as  the  company  has  realized  the  full  earning  power 
of  its  recent  investment  in  its  distribution  system. 

Pennsylvania  Commission 

A  rural,  unincorporated  telephone  company  entered 
into  a  contract  with  the  Bell  Telephone  Company  of 
Pennsylvania  for  the  operation  of  its  line  by  and 
through  the  exchange  of  the  Bell  system  at  Greencastle, 
which  contract  contained  provisions  that  the  rural  com- 
pany should  use  no  equipment  not  approved  by  the  Bell 
company,  and  that  it  should  connect  its  line  and  instru- 
ments solely  with  the  Bell  system  and  use  the  same  only 
as  stated  in  the  contract,  and  in  no  instance  for  per- 
forming any  service  in  competition  with  the  service 
which  the  Bell  system  might  undertake  to  perform. 
The  Bell  company  disconnected  the  rural  service  because 
of  a  violation  of  these  conditions  in  the  contract,  and 
the  Public  Service  Commission  of  Pennsylvania  was 
asked  by  the  smaller  company  to  order  the  restoration 
of  this  connection. 

The  testimony  showed  that  the  rural  company  in- 
stalled at  its  respective  telephones  a  knife  switch  so 
arranged  that  by  throwing  the  switch  one  way  the  tele- 
phone was  connected  with  the  line  of  the  Bell  system 
and  by  throwing  the  switch  the  other  way  it  was  con- 
nected with  the  line  of  a  competing  company,  and  the 
use  of  this  device  was  the  cause  of  the  refusal  of  the 
Bell  system  to  continue  service  under  the  contract  men- 
tioned. The  commission  held  that  the  conditions  of  the 
contract  were  not  unreasonable,  and  that  the  Bell  system 
acted  within  its  rights  when  it  disconnected  the  service 
for  the  violation  of  said  conditions. 
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rW0   Adjacent    linns    I  si-  Same   Kler- 

tric  Sign.  Two  Philadelphia  Anns  with 
adjacenl  antrancai  hava  contracted  fox 

a  jointly   owned    ami   u  .ed   electric   sign. 

One  side  will  advertise  "hate"  and  the 
other  aide  "shirta."  The  two  Arm  i  not 
being  very  large,  the  saving  affected 
of  Importance. 
standard  Vehicle-Charging  Ping  and 
Socket  for  Great  Britain. — The  engi- 
neering standards  committee,  in  con- 
jnnction  with  the  electric-vehicle  com- 

mittee  Of  the  Incorporated  Municipal 
Electrical  Association,  has  issued  a 
standard    specification   for    a    charging 

plug  and  socket  for  electric  vehicles. 

Old  Electric  Car  Heaters  Keep  Sand 
Pile  Workable. — Five  electric  car  heat- 
ers taken  from  old  cars  and  placed  in 
the  bottom  of  the  sand  box  on  the  big 
work  car  of  the  Anderson  division  of 
the  Southern  Public  Utilities  Company 
have  made  it  possible  to  have  a  satis- 
factory supply  of  sand  on  hand  regard- 
less of  the  weather. 

River  Surveys  Carried  on  in  Wash- 
ington and  Oregon. — The  United  States 
Geological  Survey  has  just  issued,  as 
Water  Supply  Paper  377,  the  results  of 
river  surveys  made  in  the  Spokane 
River  basin,  Washington,  and  the  John 
Day  River  basin,  Oregon,  to  determine 
the  location  of  undeveloped  water- 
powers  on  the  rivers. 

An  Electric  "Hobo." — An  up-to-date 
"hobo"  is  traveling  along  the  Northern 
Electric  Railway  line  in  northern  Cali- 
fornia, according  to  recent  reports,  who 
carries  a  folding  frame  of  iron  inter- 
laced with  copper  that  he  connects  with 
the  third  rail  so  as  to  cook  his  meals 
by  electricity.  He  also  carries  a  long 
wire  which  can  be  hooked  over  a  trol- 
ley line  to  supply  current  to  the  same 
appliance. 

Copper  Beats  All  Records. — The  cop- 
per mines  passed  all  records  for  previ- 
ous years,  the  1915  output  having  a 
value  of  $236,000,000,  or  $83,000,000 
more  than  the  value  of  the  production 
for  1914.  Statistics  and  estimates  place 
the  output  of  blister  and  lake  copper  at 
1,365,500,000  lb.,  or  more  than  120,- 
000,000  lb.  in  excess  of  the  largest  pre- 
vious production  and  18  per  cent  above 
last  year's  figures. 

Electricity  Greatest  Factor  in  Reduc- 
ing Cost  of  Mining. — In  his  annual  re- 
port to  the  Governor,  W.  B.  Oser,  Mon- 
tana State  mine  inspector,  says:  "By 
installing  electric  power  in  nearly  every 
mining  camp  of  importance  in  Montana 
it  has  been  made  possible  for  operators 
to  resume  work  on  properties  which 
otherwise  would  have  been  idle.  This 
has  done  more  to  reduce  the  cost  of 
mining  than  any  other  thing." 

Large  Saving  from  Station  Better- 
ment Work. — Station  betterment  work 
undertaken  by  the  Stone  &  Webster  As- 
sociation in  the  properties  under  its 
management,  in  which  all  methods  are 
founded  primarily  on  an  effort  to  im- 
prove the  operator  of  the  plants,  has 
resulted  in  a  financial  gain  of  $700,000. 
The  present  annual  rate  of  saving 
amounts  to  over  2  per  cent  on  the  out- 
standing common  stock  of  the  com- 
panies affected. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 

brief  notes  of  general  interest. 


Single-Ignition  System  for  Automo- 
biles    Growing     in     Popularity. — As    a 

testimony  of  the  improving  quality  of 
ignition  apparatus  76  per  cent  of  the 
1916  automobiles  are  using  the  single- 
ignition  system,  as  compared  with  56 
per  cent  in  1915,  23  per  cent  in  1914 
and  15  per  cent  in  1913.  The  double- 
ignition  system,  which  was  used  on  68 
per  cent  of  the  1913  models,  is  used  on 
but  1.8  per  cent  of  the  1916  models. 

Power  Permit  Revoked. — The  right  of 
the  United  States  government  to  revoke 
power  permits  was  upheld  Jan.  11  in  a 
decision  by  Judge  R.  E.  Lewis  of  the 
United  States  District  Court  of  Colo- 
rado ordering  the  Colorado  Power  Com- 
pany of  Denver  to  pay  a  monthly  rental 
of  $100  for  government  land  in  Gar- 
field County  on  which  its  power  plant  is 
situated.  Failure  to  pay  the  rental,  it 
said,  would  subject  the  three-*million- 
dollar  plant  to  confiscation  by  the  gov- 
ernment in  sixty  days. 

Large  Temporary  English  Generat- 
ing Station. — In  order  to  take  care  of 
a  greatly  increased  load,  the  Birming- 
ham Corporation  has  now  practically 
completed  a  10,000-kw.  temporary  gen- 
erating station,  the  contracts  for  which 
were  let  last  February.  When  peace  is 
declared  it  is  planned  to  make  this  in- 
stallation part  of  a  new  permanent  sta- 
tion of  an  ultimate  rating  of  100,000 
kw.  The  preliminary  work  on  the 
permanent  station  was  halted  by  the 
treasury  of  the  corporation  when  the 
war  began. 

Reports  from  Wisconsin  Private  and 
Municipal  Railway  Plants. — The  re- 
ports received  by  the  Railroad  Com- 
mission of  Wisconsin  from  the  various 
utilities  for  the  year  ended  June  30, 
1914,  have  been  divided  into  three 
classes — good,  fair  and  poor.  Electric 
plants  have  been  divided  into  two 
classes — private  and  municipal.  Of  the 
former,  47  per  cent  had  good  reports, 
36  per  cent  fair,  and  17  per  cent  poor. 
Of  the  municipal  plants,  29  per  cent 
made  good  reports,  35  per  cent  fair,  and 
36  per  cent  poor. 

Electrolysis     and     Its    Mitigation. — 

The  Bureau  of  Standards  has  just  is- 
sued Technologic  Paper  52,  which  is  a 
careful  consideration  of  the  general 
subject  of  electrolysis  mitigation.  The 
bureau  has  made  in  the  paper  a  num- 
ber of  deductions  as  a  result  of  ex- 
tensive investigations  made  by  it  dur- 
ing the  past  five  years.  A  portion  of 
this  matter  has  been  previously  pub- 
lished in  reports  of  the  bureau  in  dif- 
ferent form,  but  there  is  given  in  this 
paper  a  general  summary  and  digest 
of  practically  all  of  the  material  deal- 
ing with  electrolysis  which  the  bureau 
has   accumulated. 


Klertric-Knilway  Receivership  in 
1915. — Twenty-seven       electric-railway 

companies,  having  a  total  track  mileage 

Of  L162  and  being  capitalized  at  $40,- 
298,060  stock  and  $39,372,375  funded 
debt,  went  into  rerei vership  in  1915,  the 
largest  number  in  five  years,  according 
to  statistics  compiled  by  the  Electl% 
Railway  Journal.  Nineteen  companies, 
the  largest  number  since  1911,  were 
sold  under  foreclosure,  having  a  totsl 
track  mileage  of  308  and  being  capi- 
talized at  $30,508,817  stock  and  $16,- 
759,997  funded  debt. 

New  Rules  of  Philadelphia  Electru 
Beneficial  Association. — Owing  to  thi 
Philadelphia  Electric  Company's  elec 
tion  to  operate  under  the  workmen*! 
compensation  act  of  1915,  it  becami 
necessary  to  make  certain  changes  ii 
the  rules  of  the  employees'  beneficia 
association.  The  association,  beside 
extending  the  extreme  limit  of  the  pe 
riod  for  payments  for  sickness  fron 
twenty  to  thirty  weeks,  will  pay  mem 
bers  the  difference  between  the  amoun 
allowed  to  injured  persons  under  th> 
compensation  act  and  the  amount  o 
regular  wages. 

Electric  Heaters  Used  in  Emergenc 
at  Everett  (Mass.)  City  Hall.— Whe: 
the  boilers  in  the  City  Hall  Building  a 
Everett,  Mass.,  were  put  out  of  com 
mission  recently,  as  a  result  of  tub 
trouble,  one  of  the  city  officials  com 
municated  with  the  Maiden  Electri 
Company,  which  made  a  special  deliv 
ery  of  a  number  of  electric  heaters  t 
the  building.  These  heaters  were  se 
up  in  various  rooms  of  the  structur 
and  served  their  purpose  quite  as  we 
as  the  regular  heating  system,  quickl 
making  the  building  warm  and  con; 
fortable. 

Single-Braid  Wire  Now  Allowed  i 
Atlanta. — The  superintendent  of  elec 
trical  installations  of  Atlanta,  Ga.,  ha 
issued  notice  that  from  the  first  of  th 
year  single-braid  rubber-covered  wir 
will  be  accepted  by  his  department  i 
all  electrical  installations.  Double  brai 
was  required,  but  it  was  found  tha 
the  additional  braid  did  not  contribut 
any  extra  degree  of  safety  and  ir 
creased  considerably  the  cost  of  ir 
stallations  in  which  it  was  used.  Th 
change,  it  is  estimated,  will  result  i 
saving  30  per  cent  or  more  on  the  cos 
of  wire  used  in  the  city.  Single  brai 
will  be  allowed  on  conductors  of  a 
sizes. 

1915   Increase  in  Coal  Production.- 

The  production  of  bituminous  coal  ar. 
anthracite  in  1915  is  estimated  to  ha% 
increased  between  4,000,000  and  5,000 
000  short  tons,  or  less  than  1  per  cen 
The  quantity  of  bituminous  coal  mine 
increased  about  6,500,000  tons,  and  th; 
of  anthracite  decreased  over  2,000,0( 
short  tons.  Owing  mainly  to  steady  d< 
mands  for  export  coal  and  for  coke  f< 
steel  making,  the  output  in  Pennsy 
vania,  West  Virginia,  Kentucky  ar 
Alabama  increased  over  last  year,  bi 
little  change  is  recorded  in  other  Eas 
ern  States.  The  region  west  of  Ohi 
including  the  Mississippi  Valley,  shov 
a  general  decrease,  Colorado  being  tl 
only  one  of  the  Western  States  to  sho- 
betterment.  / 
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ichmond  (Ind.)  to  Take  Over  Pri- 
i  Plant. — The  city  of  Richmond, 
,  has  been  authorized  to  purchase 
electric   light  and   power   plant   of 

Richmond  Light,  Heat  &  Power 
ipany  for  $174,155. 
onsumption  of  Aluminum  in  the 
ted  States. — The  consumption  of 
ninum  in  the  United  States  in  1914 
i  the  largest  on  record  and  amounted 
r9,129,000  lb.,  valued  at  $14,523,000. 
!  consumption  of  metallic  aluminum 
the  United  States  is  much  greater 
n  the  output.  Although  some  metal 
xported,  more  is  imported. 
915  Record  Year  for  Production  of 
igsten. — The  production  of  tungsten 
s  in  the  United  States  during  1915 
ke  all  records.  It  was  equivalent 
about  2165  short  tons  of  concen- 
tes,  carrying  60  per  cent  of  tungsten 
>xide,  and  was  valued  at  more  than 
D00,000.  The  largest  previous  out- 
i  of  tungsten  ore  was  in  1910,  when 
!1  tons  was  produced.  The  price  of 
igsten  as  metal,  or  ferro-tungsten, 
e  from  $1  a  pound  in  January,  1915, 
$8  a  pound  in  December. 
ron-Wire  Transmission  Line  Undam- 
;d  by  Sleet. — Some  months  ago  the 
St  Haddam  Electric  Light  Company 

East  Hampton,  Conn.,  erected  a 
200-volt  transmission  line,  using 
a  conductor  carried  on  seventeen 
es  per  mile.  Including  right-of-way, 
nming  of  trees  and  line  construc- 
ts this  novel  line  was  built  at  a  cost 
only  $527  per  mile.  The  iron-wire 
;  is  in  the  midst  of  the  territory 
ich  was  visited  by  the  severe  sleet 
rm  of  several  weeks  ago,  and,  ac- 
ding  to  L.  P.  Perry,  general  man- 
sr  of  the  company,  the  line  went 
•ough  the  storm  without  being  in- 
ed  or  affected  in  any  way,  although 
rere  damage  was  done  to  other  elec- 
c  lines  in  the  vicinity.  The  present 
ison  is  the  second  winter  of  sleet  and 
jw  to  which  this  iron-wire  line  has 
m  subjected. 

Changes  from  Underground  to  Over- 
ad  Distribution.— The  Ipswich  (S.  D.) 
?ht  &  Power  Company  has  nearly 
mpleted  changing  its  three-wire, 
0-220-volt  lighting-service  second- 
ies  from  underground  to  overhead 
stribution  in  one  section  of  the  city, 
le  cause  of  the  reversal  of  the  usual 
der  of  improvement  is  attributed  to 
e  continual  trouble  experienced  last 
11  with  grounding  of  circuits  which 
;re  not  lead-covered  and  were  in- 
alled  in  ordinary  galvanized  conduit, 
le  water  in  Ipswich  contains  some 
emical  that  attacks  the  conduit  with 
msual  severity,  and  owing  to  ex- 
emely  wet  weather  during  the  past 
ason  the  water  stood  very  near  the 
irface  of  the  ground  in  this  particular 
ction,  which  is  quite  low,  with  the 
suit  that  the  conduit  was  practically 
ibmerged.  Work  has  been  suspended 
i  this  project  until  spring,  when  the 
>mpany  will  undertake  to  find  the  ex- 
it cause  of  the  trouble. 
Europe's  Largest  Battery.— There 
is  been  installed  at  the  Dickinson 
;reet  station  of  the  Manchester 
England)  corporation's  electricity  sup- 
y  system  to  meet  the  peak-load  con- 


ditions what  is  said  to  be  the  largest 
storage  battery  in  any  power  plant  in 
Europe.  The  battery,  which  is  made 
up  of  210  cells,  weighs  630  tons,  has  a 
voltage  of  400-450,  and  is  rated  at  11,- 
700  amp.-hr.  when  discharged  in  three 
hours.  Its  five-minute  discharge  rat- 
ing is  15,000  amp. 

Searchlamps  Augment  Police  Protec- 
tion.— To  avoid  any  possible  attack  on 
its  powder  mills  at  Emporium,  Pa.,  the 
Aetna  Explosive  Company  is  installing 
on  the  top  of  a  large  water  tank  near 
by  a  searchlamp,  the  light  from  which 
can  be  thrown  on  any  part  of  the  mam- 
moth mills  at  any  time.  It  will  assist 
the  armed  guards  on  night  duty. 

To  Standardize  Ratings  of  Farm 
Lighting  Sets. — At  the  annual  meeting 
of  the  American  Society  of  Agricul- 
tural Engineers  held  in  Chicago,  Dec. 
28,  29  and  30,  it  was  decided  to  appoint 
a  committee  to  seek  the  co-operation 
of  manufacturers  of  farm  electric- 
lighting  sets  in  standardizing  the 
method  of  rating  these  units.  The 
present  practice  is  for  each  manufac- 
turer to  use  his  own  method  of  rating, 
a  practice  confusing  to  a  prospective 
purchaser. 

German  Wireless  Wins. — Judge  J.  M. 
Mayer,  in  the  Federal  District  Court 
of  New  York,  upheld  on  Jan.  7  the 
Atlantic  Communication  Company,  the 
German-American  concern  operating 
the  wireless  station  at  Sayville,  L.  I., 
in  its  contention  that  it  is  not  in- 
fringing upon  patent  rights  held  by  the 
National  Electric  Signaling  Company. 
The  suit  begun  against  the  German 
company  was  dismissed.  The  National 
Electric  Signaling  Company  holds  pat- 
ent rights  to  radio  inventions  by  R.  A. 
Fessenden,  and  in  his  opinion  Judge 
Mayer  held  that  certain  claims  in  the 
Fessenden  radio  patents  are  invalid. 
The  court  declared  that  Dr.  Lee 
de  Forest  had  worked  out  the  musical- 
toned  receiver  to  a  commercial,  possi- 
bility and  was  operating  stations  in 
New  York  while  Fessenden  was  still 
experimenting. 

Gasoline-Electric  Tractors  Clean  New 
York  Streets.— The  New  York  City 
Street-Cleaning  Department  Is  now 
using  gasoline-electric  tractors  for  the 
collection  of  ashes,  garbage  and  street 
sweepings  and  for  mechanical  sweep- 
ing and  flushing  of  streets.  These 
tractors,  which  were  built  by  the  Gen- 
eral Vehicle  Company,  have  a  40-hp. 
gasoline  motor  which  drives  a  15  kw., 
125-volt  generator  supplying  the  driv- 
ing and  other  motors.  For  flushing  the 
streets  the  trailer  carries  a  tank  hold- 
ing 1500  gal.  of  water,  from  which  the 
water  is  pumped  electrically.  The 
trailer  is  also  provided  with  a  rotary 
broom  driven  by  an  electrical  motor. 


GASOLINE-ELECTRIC  TRACTOR  WITH  TRAIL- 
ER IN  NEW  YORK  STREET-CLEANING 
SERVICE 


Zeeland  (Mich.)  Municipal  Light 
Plant  Sold  to  Consumers'  Company  of 
Maine. — The  Consumers'  Power  Com- 
pany of  Maine  has  purchased  the 
municipal  light  and  water  plant  at 
Zeeland,  Mich.,  for  $12,000,  including 
the  generating  plant  and  total  distribu- 
tion system.  The  local  generating 
plant  will  be  discontinued  and  power 
supplied  from  the  13,500-volt  high-ten- 
sion line  of  the  Grand  Rapids,  Holland 
&  Chicago  Interurban  Company  for  the 
present,  until  a  separate  transmission 
line  is  built. 

Electric  Alarm  for  Preventing  Oil- 
Tank  Conflagrations. — A  scheme  for 
preventing  oil-tank  conflagrations  which 
has  been  used  with  success  in  the  West 
employs  a  fusible  connection  which 
closes  an  electric  valve  circuit,  releas- 
ing the  controlling  valves  of  a  tank 
containing  a  foam-producing  liquid. 
Through  mixers  this  foaming  liquid 
spreads  out  over  the  surface  of  the 
burning  oil  and  prevents  the  access  of 
the  air  necessary  to  its  combustion.  In 
recent  tests  of  the  device  incipient 
conflagrations  have  been  extinguished 
in  less  than  a  minute  and  with  negli- 
gible damase. 

Automobile  Concern  Heats  Steel  Tires 
Electrically. — Steel  tires,  which  have  to 
come  to  a  red.  heat  before  being  placed 
on  wooden  wheels,  are  now  being 
heated  electrically  by  the  Pierce  Arrow 
Motor  Car  Company  by  being  laid  in  a 
steel  tub  around  a  transformer  coil,  the 
tires  thus  forming  the  secondary. 
Three  minutes  is  taken,  it  is  claimed, 
to  heat  in  this  manner  motor-truck 
tires  that  are  about  0.5  in.  thick,  10  in. 
wide  and  36  in.  in  diameter.  Besides 
eliminating  the  danger  of  fire  in  the 
shop,  the  method  presents  the  advan- 
tages of  quick  and  uniform  heating 
without  soot  or  oxidation. 

New  York  City  Utilities  Tax  Litiga- 
tion Settled. — The  tax  litigation  be- 
tween the  city  of  New  York  on  the  one 
hand  and  the  New  York  Edison  Com- 
pany, the  United  Electric  Light  & 
Power  Company,  the  Brush  Electric 
Illuminating  Company  and  the  Consoli- 
dated Telegraph  &  Electrical  Subway 
Company  on  the  other  hand  over  the 
special  franchise  taxes  of  these  com- 
panies for  1913,  1914  and  1915  has  been 
settled  for  the  aggregate  sum  of  $3,- 
442,662.  The  total  tax  levied  against 
the  four  companies  was  $3,177,764  for 
the  three  years.  The  amount  the  com- 
panies finally  paid  was  $3,140,485,  a 
reduction  from  the  original  tax  levy  of 
$37,279.  In  addition  to  the  principal, 
the  city  receives  $302,176  in  interest, 
the  rate  being  7  per  cent  a  year.  The 
New  York  Edison  Company  obtained  a 
reduction  of  $29,000  in  its  1915  tax, 
paying  the  1913  and  1914  taxes  in  full. 
Its  total  taxes  amount  to  $2,181,031  in 
addition  to  $214,151  interest.  The 
United  company  agreed  to  pay  $337,402 
plus  $31,715  interest,  having  received  a 
reduction  of  $8,000.  The  other  two 
companies  agreed  to  pay  their  taxes  in 
full.  The  Brush  company  paid,  in  addi- 
tion to  its  taxes  of  $14,905,  interest 
amounting  to  $1,486,  and  the  Consoli- 
dated company  paid  $607,146  in  taxes 
and  interest  of  $54,823. 
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American   Electric   Rallwaj     kaaocis 
tlon.    The   annual    mid  winter   conven 
(i. in  of  tin-  American  Electric  Railway 
\    ocial Ion  will  be  held  In  i Ihicago  on 

•i. 

Illinois    Electrical    Contractors,     The 

Elect  rical    < ' « » i * t  ractor  '    \    ocial  ion   of 

Illinois   will    hold    its   .mmiu  annual    meet 

ing   at    the   Congress    Hotel,    tin.  i 

on   Jan.   'JT    and    28. 

Loa  Ingeles  Jovian  League,  At  the 
regular  weekly  meeting  of  tin-  league 
held  on  Jan.  .>  Clarence  E.  Adams  spoke 
on  "Tin-  Kaiser  and  His  Empire — a 
i  .    ion  in  Effl<  iency." 

Detroit  Engineering  Society.  —  A 
meeting  of  the  Detroil  (Mich.)  Engi- 
neering Society  was  held  on  Jan.  7, 
when  Edwin  Henderson,  attorney-at- 
law,  spoke  on  "Bonus  and  Penalty 
Clauses   in   Contracts." 

Joint  Association  Meeting  in  Wis- 
consin.— The  annual  convention  of  the 
Wisconsin  Electrical  Association  and 
the  Wisconsin  Gas  Association  will  be 
held  March  15.  16*  and  17  at  Milwaukee, 
with  headquarters  at  the  Hotel  Pfister. 

New  York  Section,  S.  C.  I. — The  pres- 
entation of  the  Perkin  medal  to  Dr. 
L.  H.  Baekeland  was  made  at  the  meet- 
ing of  the  New  York  Section  of  the 
Society  of  Chemical  Industry  by  Charles 
F.  Chandler,  senior  past-president  of  the 
society,  on  Jan.  21. 

Schenectady    Section,    A.    I.    E.    E. — 

The  lRGth  meeting  of  the  Schenectady 
Section  of  the  American  Institute  of 
Electrical  Engineers  was  held  at  Edi- 
son Club  Hall  on  Jan.  4.  Prof.  W.  S. 
Franklin  presented  a  paper  entitled 
"The  Second  Law  of  Thermodynam- 
ics." 

Electrical  Development  and  Jovian 
League  of  San  Francisco. — A  1916  in- 
augural luncheon  was  held  by  the  Elec- 
trical Development  and  Jovian  League 
at  the  Palace  Hotel  on  Jan.  5.  The 
speaker  of  the  day  was  Dr.  J.  Wilson 
Shiels,  who  spoke  on  the  subject  "Man: 
His  Various  Types." 

Chicago  Electric  Club-Jovian  League 
Annual  Meeting. — The  annual  meeting 
of  the  Electric  Club-Jovian  League  of 
Chicago  for  the  installation  of  officers 
was  held  at  the  Sherman  Hotel  on  Jan. 
7,  with  an  attendance  of  about  650. 
The  treasurer's  report  showed  a  bal- 
ance in  the  treasury  for  the  year  of 
about  $4,000. 

Union  Gas  and  Electric  Section,  N. 
E.  L.  A.— The  Union  Gas  &  Electric 
Company  Section  of  the  National  Elec- 
tric Light  Association  held  its  annual 
meeting  and  election  of  officers  at  Cin- 
cinnati on  Jan.  6,  1915.  The  new  of- 
ficers elected  were:  C.  W.  DeForrest, 
chairman;  H.  J.  Hoover,  vice-chairman; 
Mitchell  M.  Jackson,  secretary,  and 
Benjamin  Ruskaup,  treasurer;  executive 
committee,  T.  F.  Wickham,  J.  T.  Nyhan, 
G.   H.  Lakeham. 

The  New  York  Section,  E.  V.  A.— 
Day  Baker,  manager  of  agencies  of  the 
General  Vehicle  Company  of  Long  Is- 
land City,  will  talk  on  the  sales  prob- 
lems connected  with  the  marketing  of 
electric  vehicles  at  the  next  meeting  of 
the  New  York  Section  of  the  Electric 
Vehicle   Association,  to  be  held  in  the 
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auditorium    of    the    Consolidated    Gas 

Company's   Building  on  Jan.  25. 

\e\>       lurk     Section,     1.     E.     S.— Two 

papers  were  presented  :it   the  Jan.  13 

meeting  of  the  New  York  Section  of 
the  Illuminating  Engineering  Society, 
one  on  "Light  Transmission  in  Tele- 
scopes," by  I''.  L.  G.  Kolmorgen,  East- 
ern Optical  Company,  Brooklyn,  N.  Y., 
and  the  other  on  "The  Projection  Lan- 
tern,  Some  of  Its  Uses,  Abuses  and  Mis- 
conceptions," by  John  Bellamy  Taylor. 

New    York    Jovian    League. — At   the 

meeting  and  luncheon  of  the  New  York 
City  Jovian  League  on  Jan.  19,  general 
discussion  was  had  on  the  topic  "Should 
the  Manufacturer  Protect  the  Middle- 
man and  the  Jobber?"  The  question 
was  discussed  by  J.  R.  Strong,  president 
of  the  Tucker  Electrical  Construction 
Company,  and  C.  L.  Eidlitz,  president 
of  Charles  L.  Eidlitz  Company,  from  the 
contractors'  standpoint;  by  A.  H.  Pat- 
terson, president  of  Stanley  &  Patter- 
son, and  Mr.  Scott,  of  the  Royal  Eastern 
Electrical  Supply  Company,  from  the 
standpoint  of  the  jobber,  and  by  Frank 
E.  Watts,  of  the  Hart  Manufacturing 
Company,  and  R.  B.  Corey,  manufac- 
turers' agent,  from  the  standpoint  of 
the  manufacturer. 

Joint  Meeting  Portland  Section, 
N.  E.  L.  A.  and  A.  I.   E.   E.— At  the 

regular  monthly  meeting  of  the  Port- 
land sections  of  the  American  Institute 
of  Electrical  Engineers  and  National 
Electric  Light  Association,  held  on 
Jan.  11,  the  subject  of  "Inductive  Inter- 
ference" was  taken  up  and  discussions 
were  made  by  representatives  of  the 
telephone  and  of  the  power  companies. 
A.  H.  Griswold  and  R.  W.  Mastick  of 
the  general  offices  of  the  Pacific  Tele- 
phone &  Telegraph  Company  in  San 
Francisco  represented  the  telephone 
industry  and  J.  C.  Martin,  engineer  of 
the  Pacific  Power  &  Light  Company  of 
Portland,  with  J.  B.  Fisken  and  V.  H. 
Greisser  of  the  Washington  Water 
Power  Company  of  Spokane,  discussed 
the  question  from  the  point  of  view  of 
the  power  companies.  Additional  ad- 
dresses were  made  by  F.  D.  Nims  of 
the  Olympic  Power  Company  and  L. 
T.  Merwin  of  the  Northwestern  Elec- 
tric Company  of  Portland. 

Electrical  Contractors'  Association  of 
New  York  State. — The  annual  conven- 
tion of  the  Electrical  Contractors'  As- 
sociation of  New  York  State  was  held 
at  the  Hotel  McAlpin  in  New  York 
City  on  Jan.  17  and  18.  The  speakers 
at  the  convention  were  Assemblyman 
Powers  of  Rochester,  who  is  to  intro- 
duce a  bill  in  the  Legislature  for  the 
licensing  of  electrical  contractors; 
Commissioner  Williams,  of  the  Depart- 
ment of  Water  Supply,  Gas  and  Elec- 
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and  Ah.  f  ii  u.n.  of  ti,,-  Board  Ol  I  -lie 
Underwriters,  and  .1.  P.  Ryan,  membai 

of    I  he     \ew     V01  I.     (    ily    eonimi       ion     for 

the  licensing  of  electrician  .  The  ofl 
fleers  elected  to  serve  for  the  follow] 
ing  year  are:  Pre  lident,  Levi  1  ll. 
Wood;  secretary,  G.  W.  Russell,  Jr.,  am 

net,  J.    !•'.    Bums,  all   of   New    York 

I  lity.    The    lemi  annual  meeting  will  In- 
held  in  New  York  City  in  June  and  the 
annual  meeting  in  Buffalo  on  Jan. 
17,  L917. 

Missouri  Contractors  Fleet  Officers. — 
The  fifteenth  semi-annual  Bession  of  the 
Missouri  Electrical  Contractors'  Asso- 
ciation was  held  in  Kansas  City,  Mo., 
Jan.  15,  and  the  following  officer 
elected:  President,  Fred  B.  Adam, 
Frank  Adam  Electric  Company,  St. 
Louis;  first  vice-president,  William 
Koeneman,  Guarantee  Electric  Com- 
pany, St.  Louis;  second  vice-president, 
Robert  Baker,  Baker  Electric  Construc- 
tion Company,  Kansas  City;  treasurer, 
E.  H.  Heath,  Heath  Electric  Company, 
Kansas  City,  and  secretary,  A.  J.  Burns, 
Economy  Construction  Company.  Mr. 
Burns  has  served  as  secretary  for  sev- 
eral years.  The  legislative  committee, 
of  which  Mr.  Burns  is  chairman,  was 
empowered  to  prosecute  the  project  for 
the  enactment  of  a  State  law  regulating 
electrical  contracting.  The  committee 
on  concentric  wiring,  of  which  W.  L. 
Hutchinson,  Kansas  City,  is  chairman, 
reported  progress  and  will  make  its 
final  report,  which  may  later  be  trans- 
mitted to  the  national  association  as 
the  sentiment  in  Missouri,  at  the  semi- 
annual meeting  in  St.  Louis  next  July. 
A.  P.  Denton  of  Kansas  City  was 
elected  national  director. 

January  Meeting  of  Brooklyn  Section, 
N.  E.  L.  A. — More  than  600  persons  at- 
tended the  January  meeting  of  the 
Brooklyn  Company  Section  of  the  Na- 
tional Electric  Light  Association  last 
Tuesday  evening  to  listen  to  addresses 
by  W.  F.  Wells,  vice-president  and  gen- 
eral manager,  and  T.  I.  Jones,  general 
sales  agent  of  the  Edison  Electric  Illu- 
minating Company  of  Brooklyn.  Prior 
to  the  meeting  a  number  of  guests  from 
nearby  utility  companies  were  enter- 
tained at  the  Crescent  Athletic  Club. 
The  chief  address  of  the  evening  was 
made  by  T.  I.  Jones,  who  spoke  on  the 
growth  of  the  Brooklyn  Edison  com- 
pany during  the  year  1915.  The  talk 
was  illustrated  by  lantern  slides  show- 
ing some  of  the  prominent  installations 
made  during  the  year,  together  with 
statistics  on  the  output  of  the  company 
during  the  past  five  years,  the  sale  of 
appliances,  the  number  of  isolated 
plants  displaced,  and  the  connected  load 
in  motors  and  50-watt  equivalents.  Mr. 
Wells  spoke  of  the  future  of  the  com- 
pany and  said  that,  while  because  of 
the  war  it  was  enjoying  a  greatly  in- 
creased motor  load,  it  would  suffer  no 
loss  if  the  war  should  end  suddenly  be- 
cause what  load  would  be  lost  owing  to 
the  suspension  of  hostilities  would  be 
more  than  offset  by  the  increased  motor 
load  secured  since  the  first  of  the  year. 
G.  J.  Leibman  also  showed  in  a  paper 
how  the  sales  department  keeps  the 
company's  investment  in  services  and 
meters  working  as  steadily  as  possible. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Brisk  Demand  for  Transformers 

The  volume  of  transformer  buying  is  said  to  be  larger  at 
he  present  time  than  it  ever  was  before,  with  excellent 
irospects  for  a  continuation  of  large  buying.  The  present 
evelopment  was  noticed  to  start  during  the  early  fall  and 
as  gained  momentum  ever  since.  This  trade,  which  follows 
o  a  large  extent  the  motor  trade,  was  to  be  expected  in 
iew  of  the  swamped  condition  of  that  market.  While  a 
arge  number  of  motors  sold  were  for  direct  current,  by 
ar  the  larger  proportion  of  orders  were  for  induction 
tiotors,  so  that  almost  every  installation  meant  also  the 
retaliation  of  the  additional  required  transformer  equip- 
nent.  While  much  of  this  has  gone  into  industrial  plants 
forking  on  war  orders,  it  is  not  thought  likely  that  more 
han  a  very  small  percentage  will  be  thrown  back  on  the 
narket  in  the  event  of  peace.  It  will  find  its  way  into  the 
manufacture  of  goods  necessary  for  the  rehabilitation  of 
hose  areas  laid  waste  by  the  fighting. 

While  orders  are  being  received  all  the  time,  it  is  with 
;reat  difficulty  that  they  are  filled.  Deliveries  on  all  raw 
iroducts,  especially  iron  castings  and  copper,  are  now 
delayed  by  months,  and  consequently  hold  up  the  manu- 
acturer  by  just  so  much  time.  This  is  in  addition  to  con- 
;estion  of  freight  service,  the  difficulty  in  obtaining  suf- 
icient  skilled  labor  and  the  loaded  condition  of  the  shops 
f  the  manufacturers. 

Inasmuch  as  about  80  per  cent  of  the  cost  of  transformers 
s  for  the  raw  materials,  any  appreciable  rise  in  the  cost  of 
he  principal  raw  products,  iron  and  copper,  will  find  expres- 
ion  in  advanced  transformer  prices.  While  certain 
dvances  have  been  made  following  the  demand,  these 
>rices  are  almost  automatically  governed  by  the  raw 
naterial  market. 

Credits  and  collections  remain  practically  unchanged. 

It  was  pointed  out  that  the  present  tendency  in  trans- 
ormers  is  toward  larger  sizes  for  central-station  service, 
rhis  is  in  keeping  with  the  larger  generator  units.  The 
;ize  of  industrial  transformers  remains  unchanged  in 
general. 


The  Import  Sales  Company,  importer  and  manufacturer 
)f  electrical  products,  has  recently  moved  from  19  East 
rwenty-first  Street,  New  York,  to  larger  quarters  at  318 
East  Thirty-second  Street. 

H.  W.  Gottfried,  Apartado  5270,  Mexico  City,  Mexico,  who 
las  opened  an  office  as  commercial  engineer  and  contractor, 
lesires  catalogs  and  trade  literature  of  manufacturers  of 
electrical  machinery  and  supplies. 

The  McLain-Hadden-Simpers  Company,  220  Broadway, 
Mew  York,  has  been  recently  formed  and  is  in  the  technical 
advertising  business.  W.  R.  McLain  is  president,  H.  S. 
Hadden  vice-president,  and  R.  S.  Simpers  treasurer. 

The  Sarco  Company,  South  Ferry  Building,  New  York, 
has  recently  been  formed  by  the  Sarco  Engineering  Com- 
pany and  the  Roller-Smith  Company  of  New  York  and 
Bethlehem,  Pa.  The  new  concern  has  been  formed  on  ac- 
count of  the  great  increase  in  the  sales  of  "Sarco"  steam 
traps  and  temperature  regulators  during  1915. 

Wesco  Company  Sales  Conference. — The  annual  sales  con- 
ference of  the  Wesco  Supply  Company,  Seventh  Street  and 
Clark  Avenue,  St.  Louis,  Mo.,  dealer  in  electrical  machinery, 
telephones  and  supplies,  was  held  Jan  4  to  7.  All  the  com- 
pany's traveling  salesmen  were  in  attendance,  and  represent- 
atives of  manufacturers  whose  products  the  company  dis- 
tributes spoke  to  the  men. 


The  Precision  Radio  Equipment  Company,  Inc.,  868  Put- 
nam Avenue,  Brooklyn,  N.  Y.,  has  been  formed  for  the  pur- 
pose of  manufacturing  and  placing  on  the  market  radio 
apparatus  based  on  the  inventions  of  the  president  of  the 
company,  Charles  Horton.  The  company  will  manufacture 
wireless  instruments  for  use  by  both  amateurs  and  profes- 
sionals. 

The  F.  R.  Jennings  Company,  Free  Press  Building,  De- 
troit, Mich.,  has  been  appointed  district  representative  in 
Michigan  for  the  Sangamo  Electric  Company,  the  Pitts- 
burgh Transformer  Company,  the  Electrical  Engineers 
Equipment  Company,  and  the  Condit  Electrical  Manufac- 
turing Company.  Mr.  Jennings  was  until  recently  treasurer 
of  Ludwig  Hommel  &  Company  of  Pittsburgh. 

Large  Electric  Heating  and  Motor  Service  Contracts 
Closed  in  Chicago. — The  department  in  charge  of  which  is  G. 
H.  Jones,  power  engineer  of  the  Commonwealth  Edison 
Company  of  Chicago,  has  just  succeeded  in  closing  two 
large  electric-service  contracts.  One,  a  contract  with  the 
local  branch  of  the  Ford  Motor  Company,  calls  for  a  650-kw. 
installation  for  heating  enameling  ovens.  The  other  con- 
tract, which  was  made  with  the  Chicago  Cold  Storage 
Company,  calls  for  1000  hp.  in  motor  service. 

Gold-Medal  Award  for  Open-Feed  Water  Heater.  —  The 
combined  open-feed  water  heater  and  hot-water  meter 
known  as  the  "Cochrane"  metering  heater  exhibited  at  the 
Panama-Pacific  Exposition  by  the  Harrison  Safety  Boiler 
Works  of  Philadelphia,  Pa.,  has  received  a  gold-medal 
award.  The  apparatus  is  designed  to  heat  boiler-feed  water 
by  means  of  exhaust  steam  from  engines,  pumps,  etc.,  and 
simultaneously  to  meter  the  water  and  record  the  rate  of 
flow  and  to  integrate  the  total  flow  in  any  elapsed  period. 

National    Transit    Pump    &    Machine    Company. — E.    F. 

Walker,  formerly  manager  of  the  water-works  department 
of  the  International  Steam  Pump  Company  and  until  re- 
cently Eastern  representative  of  the  John  H.  McGowan 
Company,  is  now  connected  with  the  National  Transit  Pump 
&  Machine  Company  of  Oil  City,  Pa.,  as  its  representative 
in  eastern  New  York,  New  Jersey  and  the  New  England 
States,  with  headquarters  at  30  Church  Street,  New  York. 
The  National  Transit  Pump  &  Machine  Company  was  for- 
merly a  subsidiary  of  the  Standard  Oil  Company,  and  is  a 
pioneer  builder  of  oil-pumping  machinery. 

Charles  E.  Knox,  consulting  engineer,  New  York  City, 
has  been  appointed  consulting  engineer  on  elevators  for 
the  new  county  court  house,  New  York  City,  which  is  to  be 
the  largest  building  of  its  kind  in  this  country.  Another 
installation,  the  Remington  Arms-Union  Metallic  Cartridge 
Company,  Bridgeport,  Conn.,  for  which  Mr.  Knox  has  been 
acting  as  consulting  engineer  on  the  electrical  installation 
in  general,  is  just  being  completed.  The  major  group  of 
the  new  factories  is  about  500  ft.  wide  by  2200  ft.  long  and 
five  stories  high,  having  been  designed  for  the  production 
of  5000  rifles  a  day  and  employment  of  16,000  to  20,000  men. 

Fan  Window-Display  Contest. — The  Western  Electric 
Company,  463  West  Street,  New  York,  announces  that  it 
has  inaugurated  a  fan  window-display  contest  for  dealers 
which  will  be  similar  to  that  instituted  by  the  company  last 
year,  except  that  instead  of  six  prizes,  amounting  to  $100, 
ten  prizes,  totaling  $250,  will  be  offered.  The  first  prize 
will  be  $100,  the  second  $50,  the  third  $25,  the  fourth  $!■",, 
and  six  prizes  will  be  of  $6  each.  In  addition  to  these  prizes 
$1  will  be  paid  for  every  photograph  submitted.  The  con- 
test for  the  coming  year  calls  for  the  use  of  a  cut-out  simi- 
lar to  the  one  used  in  the  1915  display.  It  will  close  Oct.  1 , 
1916,  at  which  time  a  board  of  judges  consisting  of  repre- 
sentatives of  the  leading  trade  papers  and  the  Society  for 
Electrical  Development  will  award  the  prizes. 
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Recent  Orders  for  Gas  Engines.-  Tht  Bract  Macbeth 
Engine   Company)   Cleveland)  Ohio,   hai   recentl]    received 

the    following    order      for    its    gas    on^iiien:      The    Faultless 

Rubber  Company,  Ashland,  Ohio,  one  860-hp.  engine  di- 
rectly connected  to  a  260-kw.  generator  (third  engine); 
the  II.  C.  Pry  Class  Company,  Rochester,  Pa.,  two  L60-hp. 
engines,  each  of  which  is  to  he  directly  connected  t<>  a 
100-kw.  Crocker-Wheeler  generator  (making  Ave  L50-hp. 
engines  for  this  arm);  the  American  steam  (lace  &  Valve 
Manufacturing  Company,  Boston,  Mass.,  one  150-hp.  en- 
gine, directly  connected  to  one  125-kvn.  Westinghi 
alternator  (third  engine  in  three  months);  the  Alhambra 
Theater,  Sandusky,  Ohio,  one  GO-hp.  engine  directly  con- 
nected to  a  40-kw.  generator;  the  C.  P.  Jackson  Company, 
Norwalk,  Ohio,  one  60-hp.  engine  directly  connected  to  a 
35-kw.  generator  for  lighting  a  department  store;  the 
C.  F.  Jackson  Company,  Findlay,  Ohio,  one  90-hp.  engine 
directly  connected  to  a  50-kw.  generator;  the  Catawba 
Candy  Company,  Sandusky,  Ohio,  one  90-hp.  engine  di- 
rectly connected  to  a  Burke  75-kva.  alternator;  the  Murray 
Hill  School,  Cleveland,  one  125-hp.  engine  for  lighting, 
power  and  ventilation;  the  city  of  Philippi,  W.  Va.,  one 
150-hp.  engine  directly  connected  to  an  alternator  for  a 
city   lighting  plant. 

New  Company  to  Produce  Electric  Steel. — The  Apollo 
Electric  Steel  Company,  which  has  just  been  organized,  has 
acquired  an  8-acre  tract  of  land  at  Apollo,  Armstrong 
County,  Pennsylvania,  and  has  let  contracts  for  buildings 
and  equipment  to  start  operation.  The  Snyder  Electric 
Furnace  Company  of  Chicago  has  secured  an  order  from 
this  concern  for  two  12-ton  single-phase  furnaces,  each  of 
which  will  have  a  daily  output  capacity  of  100  tons  of 
steel.  The  new  steel  concern  plans  to  market  high-grade 
steel  in  the  shape  of  bars,  billets  and  special  products.  The 
company's  plant  will  be  erected  on  the  site  of  the  old 
Apollo  Iron  &  Steel  Company,  and  it  is  reported  that  elec- 
trical energy  from  the  lines  of  a  near-by  central-station 
company  will  be  used  to  operate  most  of  the  company's 
machinery.  The  firm  will  be  incorporated  with  a  capital  of 
$500,000,  of  which  only  $400,000  will  be  issued.  Of  this 
amount  $230,000  has  already  been  subscribed.  The  man- 
agement of  the  affairs  of  the  company  will  be  in  the  hands 
of  the  following  experienced  steel  men:  Robert  Lock,  presi- 
dent and  general  manager,  formerly  of  the  Allegheny  Steel 
Company  and  the  American  Sheet  &  Tin  Plate  Company;  J. 
Arthur  White,  metallurgical  engineer,  Pittsburgh,  formerly 
with  the  American  Sheet  &  Tin  Plate  Company;  W.  E. 
Troutman,  manager  of  the  Vandergrift  plant  of  the  United 
Engineering  &  Foundry  Company;  J.  E.  Gallagher,  real- 
estate  broker,  Apollo,  and  Carl  H.  Booth,  vice-president 
of  the  Snyder  Electric  Furnace  Company,  Chicago.  The 
incorporation  and  legal  affairs  of  the  company  will  be  in 
charge  of  Walter  J.  Guthrie,  attorney,  Pittsburgh,  Pa. 

The  Arc  Welding  Machine  Company,  220  West  Forty- 
second  Street,  New  York,  has  recently  been  formed  and 
purposes  to  manufacture  arc-welding  machinery  of  three 
distinct  types,  as  follows:  (1)  Emergency  welding  plants, 
(2)  one-arc  to  three-arc  automatic  externally  regulated 
welding  plant,  and  (3)  one-arc  to  six-arc  automatic  self- 
regulated  welding  plant.  The  emergency  plant  is  adapted 
for  direct  connection  to  service  mains  and  is  of  the  ballast- 
resistance  type.  Steady  current  regulation  is  obtained,  it 
is  pointed  out,  by  utilizing  resistance  material  with  neg- 
ligible temperature  coefficient.  The  plant  is  designed  espe- 
cially for  use  where  welding  is  to  be  done  at  intervals  and 
where  immediate  repairs  to  apparatus  are  necessary  to 
prevent  shut-downs  and  delays.  The  automatically  regu- 
lated plant  is  a  moderate-priced  welding  outfit  in  which  the 
exact  amount  of  energy  required  for  welding  is  developed. 
No  ballast  resistance  is  employed  and  the  only  loss  between 
the  generator  and  the  welding  is  in  the  line.  The  third 
type  is  a  more  elaborate  machine  and  more  closely  regulated 
than  the  second.  It  also  requires  only  the  exact  amount  of 
energy  used  in  the  arc  plus  that  lost  in  the  line  for  its 
operation.  With  less  than  three  arcs  the  plant  is  more 
expensive  to  operate  than  the  second  plant.  Above  three 
arcs,  however,  the  price  per  arc  decreases  rapidly  on  ac- 
count of  the  relatively  small  capacity  required.  The  maxi- 
mum rating  of  this  type  of  plant  has  been  set  at  six  arcs, 
although   it  may   go   to   seven   or   eight  arcs  in   some  in- 


The  company  is  prepared  to  recommend  design, 

build  and  install  complete  plants  suited  for  the  work  to  be 
done.      F.   N.    Mathews   Of  the    F.    N.   Mathews   Construction 

Company,  railway  contractor,  I  pre  Ident;  G.  L  Robinson, 
lawyer,  is  vice  president;  C.  G.  Ballin,  sales  manager  of  the 

Electric  Welding  Company,  is  treasurer,  and  Otis  A.  Ken- 
yon,  electrical  engineer  of  the  Electric  Welding  Company, 
is   secretary. 

Orders  for  Air  Washers  and  Coolers. — Auxiliary  appa- 
ratus in  the  form  of  air  washers  and  coolers  made  by  the 
Spray  Engineering  Company,  Boston,  Mass.,  for  use  with 
a  .'{f),000-kw.  and  a  30,000-kw.  steam  turbo-generator  set, 
has  recently  been  installed  in  the  new  A-2  Christian  Street 
station  of  the  Philadelphia  Electric  Company.  Other  recent 
in  tallations  of  air  washers  and  coolers  made  by  the  Spray 
Engineering  Company  are  the  following:  The  Lawrence 
(Mass.)  Gas  Company;  the  Lynn  (Mass.)  Gas  &  Electric 
Company;  the  Cambridge  (Mass.)  Electric  Light  Company; 
the  United  Electric  Light  &  Power  Company,  New  York 
(three  sets);  the  National  Conduit  &  Cable  Company, 
Hastings,  N.  Y.;  the  Commonwealth  Edison  Company,  Chi- 
cago, 111.  (three  sets);  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  Baltimore,  Md.;  the  Merchants'  Heat  & 
Light  Company,  Indianapolis,  Ind.;  the  Toledo  (Ohio)  Rail- 
ways &  Light  Company;  the  Public  Service  Electric  Com- 
pany, Essex,  N.  J.  (three  sets) ;  the  North  American  Chem- 
ical Company,  Bay  City,  Mich.;  the  Evansville  (Ind.)  Public 
Service  Company;  the  Eastern  Pennsylvania  Railways  Com- 
pany, Palo  Alto,  Pa.;  the  Minneapolis  (Minn.)  General  Elec- 
tric Company;  the  New  Orleans  (La.)  Railway  &  Light 
Company;  the  Mobile  (Ala.)  Electric  Company,  and  the 
Lowell  (Mass.)  Electric  Light  Corporation. 

Electrical  Equipment  for  the  Inland  Steel  Company. — The 

addition  to  the  plant  of  the  Inland  Steel  Company  at  Indi- 
ana Harbor,  Ind.,  now  in  the  course  of  erection  will  be  pro- 
vided with  electric  drive  throughout,  including  that  for  the 
main  rolls.  It  will  be  practically  a  complete  steel  plant  in 
itself  and  will  consist  of  open-hearth  furnaces,  blooming 
and  finishing  mills.  About  two  years  ago  the  Inland  Steel 
Company  installed  electrical  apparatus  in  its  plate  and  steel 
mills,  the  operation  of  which  has  proved  so  successful  that 
when  the  decision  was  made  to  erect  a  new  mill,  electric 
drive,  it  is  said,  was  the  only  form  of  motive  power  con- 
sidered. Accordingly  a  contract  was  awarded  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pittsburgh, 
Pa.,  for  the  complete  electrical  equipment  of  the  mill,  in- 
cluding two  5000-kw.,  twenty-five-cycle,  2400-volt  turbo- 
generators complete  with  surface  condensers,  exciters  and 
switchboards;  two  1000-kw.  synchronous  motor-generator 
sets,  one  15,000-hp.  direct-current  motor  equipment,  two 
8000-hp.  motor  equipments,  and  auxiliary  apparatus  with  a 
rating  of  several  thousand  horsepower.  The  Inland  com- 
pany's installation  includes  many  new  and  novel  features, 
and  the  contract  is  said  to  double  practically  in  value  any 
one  ever  given  by  a  steel  company  for  electrical  equipment 
and  is  exceeded  in  total  horsepower  rating,  but  not  in  size 
of  units,  only  by  one  other  installation.  The  15,000-hp. 
direct-current  motor  will  be  directly  connected  to  a  40-in. 
reversing  blooming  mill,  receiving  its  power  from  the  gen- 
erator of  a  flywheel  motor-generator  set.  The  direction  of 
rotation  of  the  mill  motor  is  obtained  by  means  of  voltage 
control  of  the  generator  supplying  it  with  energy.  The 
structural  mill  consists  of  one  32-in.  reversing  roughing 
mill  and  one  28-in.  finishing  mill  of  three  "three-high"  mills. 
Each  mill  is  driven  by  an  8000-hp.  (maximum)  directly 
connected  direct-current  motor,  and  the  scheme  of  control 
is  the  same  as  that  of  the  blooming  mill.  One  flywheel 
motor-generator  set  with  a  generator  unit  for  each  motor 
supplies  the  power  for  the  mills,  and  by  a  special  system 
of  control  and  design  of  apparatus  the  power  taken  from 
the  line  is  equalized  to  practically  a  constant  load  with  vari- 
ations of  not  more  than  10  per  cent  plus  or  minus,  although 
the  load  on  the  mill  motors  will  vary  from  several  thousand 
horsepower  in  one  direction  to  several  thousand  horse- 
power in  the  opposite  direction  several  times  a  minute.  The 
energy  for  the  auxiliaries,  most  of  which  are  direct-current 
motor  drive,  is  supplied  from  the  two  motor-generator  sets. 

Changes  in  Personnel  of  Standard  Underground  Cable 
Company. — The  Standard  Underground  Cable  Company  an- 
nounces the  following  promotions  and  rearrangements  in 


January  22,  1916 


ELECTRICAL     WORLD 


235 


its  general  office  and  factory  staffs:  In  the  general  of- 
fices P.  H.  W.  Smith,  formerly  vice-president  with  duties 
of  general  sales  manager,  becomes  vice-president  and  as- 
sistant general  manager  under  President  and  General  Man- 
ager J.  W.  Marsh  and  as  such  will  have  general  oversight 
•  f  the  manufacturing  and  sales  activities  of  the  company. 
His  headquarters  will  be  in  Pittsburgh,  as  formerly.  Mr. 
Smith  has  been  connected  with  the  company  since  1893  in 
various  important  departments  and  capacities.  Charles  W. 
Davis,  formerly  manager  of  the  company's  central  sales  de- 
partment, general  superintendent  of  construction  and  man- 
ager of  the  accessories  department,  becomes  vice-president 
and  general  sales  manager.  Mr.  Davis'  connection  with 
the  company  dates  from  1900,  and  his  former  duties  and 
experience  with  the  Standard  company  have  been  both 
broad  and  long.  Arthur  A.  Anderson,  also  for  many  years 
connected  with  the  company's  sales  organization  at  Pitts- 
burgh, has  been  made  manager  of  the  central  sales  depart- 
ment in  the  Pittsburgh  district.  A.  F.  Hovey  has  been  made 
manager  of  the  construction  department  and  J.  H.  Lytle 
manager  of  the  accessories  department.  In  the  factory  or- 
ganization C.  C.  Baldwin,  formerly  superintendent  of  the 
wire  and  rod  mill  and  weatherproof  and  magnet  wire  de- 
partments and  of  the  company's  brass  and  tubing  depart- 
ments at  Perth  Amboy,  N.  J.,  has  been  made  a  vice-presi- 
dent of  the  company  and  general  manager  of  the  Perth 
Amboy  plant.  Mr.  Baldwin  is  well  known  in  the  electrical 
industry  as  an  expert  wire  and  rod  mill  man,  having  built 
several  well-known  wire  and  rod  mills  before  becoming  con- 
nected with  the  Standard  company  in  1903.  H.  W.  Fisher 
continues  as  chief  electrical  engineer  of  the  company  and 
now  becomes,  in  addition,  manager  of  the  lead-cable  works 
and  rubber  wire  and  cable  factories,  under  the  assistant 
general  manager  and  president.  He  is  also  made  an  officer 
of  the  company  by  virtue  of  his  appointment  as  assistant 
secretary,  but  will  be  stationed  at  Perth  Amboy  as  hereto- 
fore. Mr.  Fisher  is  well  known  in  electrical  and  scientific 
circles  and  for  many  years  has  been  active  in  the  American 
Institute  of  Electrical  Engineers,  particularly  in  matters 
concerning  insulated  wires  and  cables,  and  his  experience 
and  qualifications  in  such  matters  are  unquestioned.  Other 
advancements  at  the  Perth  Amboy  plant  are:  Tracy  D. 
Waring,  to  be  assistant  manager  of  the  lead-cable  works 
and  of  the  rubber-wire  factory;  Albert  C.  Meyers,  to  be 
superintendent  of  the  rubber-wire  factory,  and  E.  J.  War- 
ing to  be  assistant  purchasing  agent,  in  addition  to  his 
former  duties  as  business  manager  at  the  plant.  At  the 
Pittsburgh  factory  Charles  Barbour  is  given  the  title  of 
manager  of  that  factory  and  also  of  the  manufactory 
of  the  Standard  Underground  Cable  Company  of  Canada, 
Ltd.,  at  Hamilton,  Ont.,  the  duties  of  which  positions  he 
has  performed  for  some  time.  At  the  Oakland  (Cal.)  fac- 
tory H.  H.  Gribbon  continues  as  superintendent  of  the  fac- 
tory with  the  same  duties  as  heretofore.  The  above  changes 
are  in  practically  all  cases  enlargements  of  previous  duties 
which  result  from  the  death  at  Perth  Amboy,  N.  J.,  on  Dec. 
6  last,  of  W.  A.  Conner,  late  vice-president  in  charge  of 
the  company's  manufacturing  activities. 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.   11 v  , Jan.   18 „ 

Selling  Prices         Selling  Prices 
Bid     Asked  Bid     Asked 

Copper  £        s      d  £        s      d 

London,  standard  spot 84     15     0  85     15     0 

Prime  Lake   23.00      to  23.50t  23.75      to  24.00t 

Electrolytic     23.00      to  23.50f  23.75      to  24.00J 

Casting    22.00      to  22.50f  22.75      to  23.00| 

Copper  wire  base 24.75      to  25.25f  25.00      to  25.50t 

Lead 5.85  5.90 

Nickel    45.00      to  50.00  45.00      to  50.00 

Sheet  zinc,  f.o.b.  smelter 23.00f  23.00f 

Spelter 17.42y2  18.42^ 

Tin,  Straits 41.37y2  40.87% 

Aluminum,  98  to  99  per  cent. . .    53.00      to  55.00  51.00      to  53.00 

OLD  METALS 

Heavy  copper  and  wire 17.50      to  18.50f  18.00      to  18.50f 

Brass,  heavy 13.00      to  13.25f  12.50      to  13.00f 

Brass,  light    10.50       to  ll.OOf  10.75       to  ll.OOt 

Lead,  heavy 5.12 y2  to    5.25t       4.87 y2  to    5.00t 

Zinc,   scrap 14.50       to  15.00t  12.50       tol3.00f 

COPPER  EXPORTS 

Total  tons  to  Jan.  18 12,665 

tNominal. 


Corporate  and  Financial 

Light  and  Power  Bond  Prices  During  1915 

Light  and  power  utility  bond  prices  advanced  during  1915 
on  the  av.erage  2.5  points,  80  per  cent  of  the  gain  occurring 
during  the  last  quarter.  Active  trading  was  resumed  in 
January,  1915,  with  a  very  poor  investment  demand,  which 
resulted  in  somewhat  lower  prices.  The  market  strength- 
ened a  point  or  so  during  the  spring,  but  on  the  approach 
of  summer  fell  off  half  a  point.  No  appreciable  improve- 
ment was  then  noticed  until  the  beginning  of  the  last 
quarter,  when  buying  orders  for  high-class  investment 
securities  began  to  pour  in.  The  prices  at  the  close  of 
business  on  Dec.  31,  1915,  were  higher  than  at  the  close  of 
either  of  the  two  previous   years. 

Electric  utility  bonds  vary  only  slightly  under  normal 
investment  conditions,  but  under  extreme  conditions  they 
reflect  the  trend  of  the  financial  market  as  a  whole.    During 
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AVERAGE  PRICE  OF  NINETY-SIX  LIGHT  AND  POWER  BONDS  DURING 
1914  AND   1915 

all  the  recent  months  of  distress  in  the  investment  market 
these  bonds  were  but  1.8  points  below  the  highest  prices 
during  the  normal  months  of  1914.  These  prices  are  taken 
from  the  monthly  averages  of  ninety-six  representative 
issues,  of  which  there  is  now  outstanding  more  than 
$375,000,000,  or,  roughly,  36  per  cent  of  the  aggregate  par 
value  of  all  American  light  and  power  utility  bonds. 

Compared  with  the  1914  prices  which  were  available  for 
the  first  seven  months  of  the  year  the  1915  prices  for  the 
corresponding  period  were  low.  The  prices  continued  low 
throughout  the  months  of  enormous  speculation  in  the  "war 
babies."  With  the  last  quarter  of  1915  a  reaction  set  in. 
Funds  had  been  gradually  accumulating  that  had  to  be 
invested.  Speculation  offered  little  hope,  for  it  was  seen 
that  the  market  had  about  hit  the  top  notch  and  a  decline 
could  be  expected  at  almost  any  time.  Moreover,  diplomatic 
relations  were  such  as  to  cause  considerable  worry  to  specu- 
lators. A  great  bond-buying  movement  then  started,  and 
with  it  prices  advanced.  This  movement  has  lasted  ever 
since,  and  at  present  the  demand  far  exceeds  the  supply. 
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\    large   amount    of    buying    ha     bean    taken   care   of   by 

European  liquidation  of    American  securities.     This  supply 

w  falling  off  and  at  tin'  present  rate  of  liquidation  will 

top  in  a  i'i-u   months.     \    Liming  thai  tin-  present  buying 
will  continue,  and  there  Is  no  reason  to  ■  sums  othei 
in   view   of  the  growing   bank   deposits,     urplu 
numbers  of  employed  and  wages,  price    mu  t  ;r"    oaring  or 
enough  new  financing  must  be  done  to  sat!  fj  the  demand. 
The  latter  la  hardly  probable  with  the  prices  of  new  equip 

incut     what     they     now     arc     until     the     invest  nicnl      market 

strengthens  to  Buch  a  point  that  the  increases  in  bond  prices 

will  offset    the  increases  in  equipment  and  development   costs. 

The  average  price  of  the  ninety-six   bonds  during   L915 

was   92.23,   which    is   0.7:;    point    above   the   low    point    for    the 

and    1.77    points    below    the    high    point    for    (he    year. 

The    average    during    the    first    six    months    was    91.9,    and 

during  the  last  six  months  it  was  92.56.  The  average  by 
quarters  was  as  follows:  First  quarter,  91.66;  second 
quarter,  92.18;  third  quarter,  !>-.<>:  fourth  quart<  r,  93.13. 


Great  Shoshone  &  Twin  Palls  (Idaho)  Water  Tower  Com- 
pany.—The  sum  o\'  $2,000,000  lias  been  fixed  by  Judge  I 
rich  of  the  United  States  court  as  the  price  at  which  the 
company  may  he  sold.  The  company's  books  show  an  ex- 
penditure of  $'J,7r>0,000,  it  is  reported,  but  Judge  Dietrich's 
opinion  is  that  probably  a  large  part  of  this  was  paid  for 
the  acquisition  of  power  sites  and  for  investments  made 
in  financing  the  project  which  are  not  now  apparent.  The 
decision  took  into  consideration  an  estimate  which  rated 
the  cost  of  reproducing  the  property,  without  allowing  for 
depreciation,  at  $l,!>(w,826. 

Indiana  &  Michigan  Electric  Company,  South  Bend,  Ind. — 
The  Public  Service  Commission  of  Indiana  has  appraised 
the  value  of  the  company's  property  at  $4,736,036,  which 
is  a  little  less  than  one-half  of  the  valuation  claimed  by 
the  company. 

Martinsburg  (W.  Va.)  Power  Company. — The  company 
will  go  into  bankruptcy,  instructions  to  that  effect  having 
been  issued  at  a  meeting  of  stockholders  held  in  Martins- 
burg on  Jan.  4.  This  step  was  taken,  according  to  officers 
of  the  company,  in  order  to  stop  pending  litigation  and  to 
prevent  future  costly  litigation  which  is  threatened  both 
in  the  federal  and  the  state  courts.  The  company,  which 
is  capitalized  at  $500,000,  has  for  some  years  operated  two 
plants.  It  became  financially  involved  several  years  ago, 
and  efforts  to  readjust  its  affairs  were  unsuccessful.  It  is 
thought  probable  that  the  company's  plants  will  be  sold  and . 
a  new  company  organized  to  operate  them. 

Nevada-California  Power  Company,  Denver,  Col. — Under 
the  terms  of  a  transfer  agreement  signed  at  Riverside, 
Cal.,  on  Jan.  10,  the  Nevada-California  Power  Company  be- 
comes the  owner  of  the  Holton  Power  Company,  the  Coach- 
ella  Valley  Ice  &  Electric  Company  and  the  Holton  Interur- 
ban  Railway  Company,  all  of  which  are  properties  of  W.  F. 
Holt  of  Redlands.  For  the  present  the  affairs  of  the  three 
utilities  involved  will  be  managed  by  Mr.  Holt.  It  is  under- 
stood, however,  that  he  will  continue  in  charge  only  until 
the  purchasers  are  able  to  take  over  their  operation.  The 
transfer  does  not  affect  the  Imperial  Valley  Gas  Company, 
which  will  continue  to  be  operated  by  Mr.  Holt. 

Pacific  Light  &  Power  Corporation,  Los  Angeles,  Cal. — 
The  California  Railroad  Commission  has  issued  an  order 
authorizing  the  corporation  to  issue  $4,000,000  of  6  per 
cent  general  mortgage  serial  convertible  gold  bonds  and 
$4,120,000  par  value  of  7  per  cent  prior  .preferred  stock. 
Authority  is  also  given  to  execute  a  mortgage  or  deed 
of  trust  to  secure  payrment  of  the  bonds.  Notes  valued  at 
$2,724,639.28  will  be  paid  when  the  bonds  are  sold,  and 
the  remaining  sum  is  to  be  used  for  extensions,  additions 
and  other  improvements  to  the  corporation's  plant. 

Portland  Railway,  Light  &  Power  Company,  Portland, 
Ore. — Preliminary  statements  of  the  gross  and  net  earnings 
of  the  company  for  December  and  for  the  calendar  year 
1915  show  considerable  improvements  during  the  last  quar- 
ter of  the  year.  The  net  earnings  in  the  last  quarter  are 
reported  as  follows:  September,  $196,000;  October,  $237,- 
800;  November,  $246,300;  December,  $268,500  The  net  earn- 
ings for  the  year  are  given  as  $2,987,974. 


w  Utility  and  Industrial  Companies 

The  Hellyer  Electric  Company   of  BSa  I    Liverpool,  Ohio, 

i n  incorporated  with  a  capita]  stock  of  $10,000  by 

l     w.  Hellyer,  \\\  ll.  Weaver,  T.  II.  Fisher  and  Alexandei 

I  .owe. 

Tlie    Vulco    Engineering    Corporation    of    Babylon,    N.    V., 

has  been  incorporated   by  R.   I!.  Campbell,  <'.   i».   Froelich 

and    C    E.    Hoover,    L188    P.roadway,    New    York,    N.    Y. 
company    is    capitalized    at     SjJO.OOO    and    will    do    a    general 
mechanical,  mining,  civil  and  electrical  engineering  busil  i 
The    Triumph    Lamp    Works,    L49    I'alisade   Avenue,    Union 

I I  ill,  N,  .1.,  have  been  incorporated  with  a  capital  stock  of 

$100,000.      The    company    will     he    engaged    in    the    manu- 
facture!   of    gas-lilled    tungsten    lamps.      Edward    Simon    is 
president,   Frederic   Cribcr   secretary,  and   Arnold   Mos< 
treasurer. 

The  .Monarch  Vacuum  Specialties  Corporation  of  Brook- 
lyn, N.  Y.,  has  been  incorporated  with  a  capital  stock  of 
$12,500  by  M.  Dittenhoefer,  W.  F.  Brothers  and  W.  P.  Scully, 
565  Fifth  Street,  Brooklyn.  The  company  proposes  to  man- 
ufacture and  deal  in  vacuum  cleaners,  electric  and  mechani- 
cal supplies. 

The  Craig  Foundry  Company  of  Brooklyn,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $15,000  by  S.  W.  Low,  W. 
II.  Jones  and  J.  Craig,  602  Bedford  Avenue,  Brooklyn,  N.  Y. 
The  company  purposes  to  manufacture  and  deal  in  factory 
and  foundry  supplies  and  heavy  hardware  and  to  do  a 
general  mechanical  and  electrical  engineering  business. 

The  Kraus  Auto  Oil  Motor  Corporation  of  New  York,  N. 
Y.,  has  been  chartered  with  a  capital  stock  of  $40,000  by 
J.  Werner,  O.  Kraus  and  J.  A.  Feldman,  218  West  Twenty- 
sixth  Street,  New  York,  N.  Y.  The  company  intends  to 
manufacture  engines,  machinery,  motors,  gas  engines,  etc., 
and  to  do  a  general  machinist  and  engineering  business. 


Trade  Publications 

Graphite  Products. — The  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.,  has  just  issued  an  illustrated  booklet 
entitled  "Valuable  Graphite  Products." 

High-Tension  Insulators  and  Insulating  Parts. — The  Elec- 
trose  Manufacturing  Company,  Brooklyn,  N.  Y.,  is  sending 
out  several  illustrated  folders  which  contain  information  on 
its  high-tension  insulators  and  insulating  parts. 

Centrifugal  Pumps. — Catalog  No.  1633-A,  issued  by  the 
Allis-Chalmers  Manufacturing  Company,  Milwaukee,  Wis., 
contains  a  large  amount  of  information  and  numerous  illus- 
trations of  centrifugal  pumps  and  pumping  units. 

Electric  Gear  Shifter. — The  Cutler-Hammer  Manufactur- 
ing Company,  Milwaukee,  Wis.,  is  sending  out  a  folder  which 
contains  information  on  and  illustrations  of  an  electric  gear- 
shift mechanism  for  gasoline-operated  automobiles. 

Continuous-Duty  Split-Ring  Induction  Motor. — Leaflet 
No.  3860  published  by  the.  Westinghouse  Electric  &  Man- 
ufacturing Company,  East  Pittsburgh,  Pa.,  describes  its 
type   CW  continuous-duty  split-ring  induction  motors. 

Electric  Stoves  and  Ranges. — The  Globe  Stove  &  Range 
Company  of  Kokomo,  Ind.,  has  issued  a  series  of  four 
pamphlets  which  set  forth  concisely  the  talking  points  on 
the  company's  products.  The  information  is  especially  in- 
tended for  use  by  salesmen  presenting  the  electric-cooking 
r  reposition  to  central-station  customers. 

Tungsten  Lamps. — The  sixth  edition  of  "How  to  Figure 
Illumination  and  a  Complete  Catalog  of  Sunbeam  Mazda 
Lamps"  has  just  been  published  by  the  Western  Electric 
Company,  463  West  Street,  New  York.  The  booklet  gives 
tables  and  complete  illuminating  data  as  well  as  illustrating 
and  describing  various  sizes  of  tungsten  lamps. 

Lifting  Magnets  and  Magnetic  Separator  Pulley. — Bulle- 
tin No.  12,  recently  issued  by  the  Cutler-Hammer  Clutch 
Company,  Milwaukee,  Wis.,  is  an  attractively  illustrated 
twenty-four-page  bulletin,  containing  over  forty  illustra- 
tions and  much  interesting  information  on  lifting  magnets. 
The  company  has  also  issued  an  illustrated  circular  on  its 
magnetic  separator  pulley,  designed  to  remove  stray  pieces 
of  iron  or  steel  from  material  which  is  passed  through  pul- 
verizing and  crushing  machinery.  ' 
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New  England 


BATH,  ME. — Arrangements  are  being 
made  by  the  Central  Maine  Pwr.  Co., 
Augusta,  for  the  erection  of  an  electric 
transmission  line  from  Gardiner  to  Bath. 

WESTBROOK,  ME. — A  new  electrolytic 
plant  is  being  established  at  the  paper 
mills  for  the  purpose  of  manufacturing 
chlorine  liquor   for  bleaching  purposes. 

PORTSMOUTH,  N.  H. — The  Rockingham 
County  Lt.  &  Pwr.  Co.,  Portsmouth,  con- 
templates installing  a  1500-kw.  or  2500-kw., 
two-phase,  60-cycle  steam  turbine  and  two 
boilers.     P.  A.    Belden   is  superintendent 

CHICOPEE,  MASS. — The  Quigley  Fur- 
nace &  Foundry  Co.  has  entered  into  a  con- 
tract (providing  for  850  hp. )  with  the  city 
of  Chicopee  for  electrical  service  from  the 
municipal  electric  plant.  I.  T.  Benedict  is 
manager  of  the  municipal  plant. 

NEW  BEDFORD,  MASS. — The  New  Bed- 
ford Gas  &  Edison  Lt.  Co.  is  contemplating 
the  erection  of  a  11,000-volt  transmission 
line  to  Lakeville.  The  company  is  build- 
ing a  22,000-volt  transmission  line  (on 
steel  towers)  to  Wareham.  W.  H.  Snow 
is   general    manager. 

NORTH  ATTLEBORO,  MASS. — Plans  are 
being  considered  by  the  Electric  Light  De- 
partment for  rebuilding  the  transmission 
lines  on  Chestnut  and  Washington  Streets, 
covering  a  distance  of  about  1 14  miles.  Esti- 
mates are  also  being  received  for  placing 
the  wires  underground  on  South  Washing- 
ton and  other  streets,  a  distance  of  about 
1  mile.  William  Plattner  is  superintend- 
ent of  the  municipal  electric-light  plant. 

WESTERLY,  R.  I. — Bonds  to  the  amount 
of  $25,000,  it  is  reported,  have  been  sold 
by  the  Westerly  Lt.  &  Pwr.  Co.,  the  pro- 
ceeds to  be  used  for  extensions  and  im- 
provements in  Carolina,  Kenyon,  Hope  Val- 
ley  and   Richmond. 

NEW  HAVEN,  CONN. — Work  has  begun 
on  the  construction  of  the  new  boiler 
foundations  at  the  Grand  Avenue  power- 
house of  the  United  Illg.  Co.  The  cost  of 
the  work  is  estimated  at  $15,000.  This  con- 
tract is  preliminary  to  another  enlarge- 
ment of  the  power  house,  which  will  be 
started  in  about  six  months.  As  soon  as 
the  boilers  are  moved  to  the  new  founda- 
tions the  old  structure  will  be  removed  and 
a  new  one  erected.  50  ft.  by  100  ft.,  and 
extending   to  the  river's   edge. 

PU'INAM,  CONN.- — Plans  are  being  pre- 
pared by  Jenks  &  Ballou,  Grosvenor  Build- 
ing, Providence,  R.  I.,  for  an  extension  to 
the  power  plant  of  the  Putnam  Lt.  &  Pwr. 
Co.    of    Mechanicsville.      The    proposed    im- 
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provements  include  a  new  1000-kw.  turbine, 
boiler,  oil-feed  pump,  heater  and  con- 
denser. 


Middle  Atlantic 

COHOES,  N.  Y. — The  installation  of  or- 
namental street  lamps  on  Remsen  and  Mo- 
hawk Streets,  from  White  Street  to  the 
junction  of  Remsen  and  Mohawk  Streets,  is 
under  consideration.  Arrangements  have 
been  made  by  the  public  service  corpora- 
tions operating  in  this  city  for  the  removal 
of  all  poles  from  this  area  and  to  use  poles 
jointly  in  all  other  parts  of  the  city. 

LEWISTON,  N.  Y.— Bids  will  be  re- 
ceived by  the  Board  of  Water  and  Light 
Commissioners  of  the  village  of  Lewiston, 
Town  Hall,  Lewiston,  until  Feb.  15  for  im- 
provements to  water-works  system,  includ- 
ing pumping  equipment  consisting  of  two 
low-lift  centrifugal  pumps,  two  high-lift 
triplex  plunger  pumps,  two  electric  motors 
and  two  oil  engines.  Plans  and  specifica- 
tions of  the  proposed  work  may  be  seen 
at  the  residence  of  the  village  clerk  and  at 
the  office  of  A.  O.  Peabody,  engineer, 
Lewiston.  Copies  may  be  obtained  of  the 
engineer  upon  deposit  of  $5. 

NEW  YORK,  N.  Y. — A  new  agreement 
has  been  entered  into  between  the  city  of 
New  York  and  the  New  York  Central  R.  R. 
Co.  in  connection  with  the  reconstruction  of 
the  company  right-of-way  along  the  west 
side  of  the  city  and  the  elimination  of 
tracks  at  grade  along  Eleventh  Avenue. 
The  entire  cost  of  the  improvement,  includ- 
ing complete  electrification,  will  be  about 
$50,000,000,  and  it  will  take  six  years  to 
complete. 

NIAGARA  FALLS,  N.  Y. — The  Niagara 
Gorge  R.  R.  Co.,  Niagara  Falls,  has  placed 
a  contract  with  the  General  Electric  Co. 
for  the  installation  of  forty  16-in.  project- 
ors with  500-watt  General  Electric  tungsten 
lamps   for   illuminating   the   gorge. 

ROCHESTER,  N.  Y. — Plans  have  been 
completed  by  the  Rochester  Ry.  &  Lt.  Co. 
for  the  erection  of  a  new  substation  be- 
tween Atlantic   Avenue  and   Leighton   Ave- 


nue,    lea:      the     Culver     Road.       The    station 

will  lie  equipped  with  two  1400-hp.  rotary 
convert!  is  to  supply  eneregy  for  street- 
railway  system  and  7500  kvu.  in  stationary 
transformers  to  furnish  electricity  for 
lamps  and  motors  New  equipment,  Includ- 
ing I'  i'000-hp.  rotary  converter,  will  be 
insti'lled  at  No.  1;  substation  on  South 
Water  Street,  and  also  a  2000-hp,  rotary 
converter  in   No.   5   substation. 

ALBURT1S,  PA—  The  Lehigh   Valley   Lt. 

&  Pwr.  Co.,  Allentown,  has  been  granted  a 
franchise  to  supply  electricity  for  lamps  and 
motors  in  Alburtis.  The  transmission  lines 
will  be  extended  from  Macungie,  a  distance 
of  about  V,  miles. 

GROVE  CITY,  PA. — Work  will  begin  on 
the  installation  of  an  ornamental  street- 
lighting  system  (consisting  of  52  three-lamp 
concrete  lamp  standards)  as  soon  as  the 
weather  permits.  Material  has  been  pur- 
chased. 

HARRISBl'RG,  PA. — Charters  have  been 
granted  by  the  State  to  the  following  com- 
panies :  The  Farmers'  El.  Cos.  of  East 
Lampeter  Township,  of  Manheim  Township 
and  of  Upper  Leacock  Township,  all  in  Lan- 
caster County.  FJach  company  is  capitalized 
at  $5,000  and  John  H.  Ware  is  treasurer. 

PHILADELPHIA,  PA. — Plans  are  being 
prepared  by  William  Steele  &  Sons,  archi- 
tects, lfiOO  Arch  Street,  Philadelphia,  for  the 
erection  of  four  five-story  brick  and  rein- 
forced concrete  buildings  to  occupy  an  en- 
tire city  block  between  Twenty-fifth,  Twen- 
ty-sixth, Reed  and  Dickinson  Streets  for  S. 
B.  &  B.  W.  Fleisher,  Inc.  The  main  power 
plant  will  be  in  the  center  of  the  block 
The  total  cost  of  the  project  is  estimated  at 
$1,000,000. 

POTTSVILLE,  PA.— Charters  have  been 
granted  to  several  electric  light  and  power 
companies  (subsidiaries  of  the  Eastern 
Pennsylvania  Lt.,  Ht.  &  Pwr.  Co.)  with 
headquarters  in  Pottsville  as  follows:  Cass, 
Norwegian,  Foster,  Reilly,  Tremont  and 
Wayne  Township  Lt.,  Ht.  &  Pwr.  Cos.  and 
the  Gordon  and  Landisville  Lt.,  Ht.  &  Pwr. 
Cos.  Each  company  is  capitalized  at  $5,000, 
and  the  incorporators  are :  W.  B.  Rockwell, 
Vandusan  Rickert  and  Ira  G.  Walborn,  all 
of  Pottsville. 

BUCKHANNON,  W.  VA. — The  city  of 
Buckhannon  is  considering  the  purchase 
of  the  property  of  D.  T.  Farnsworth  and  is 
planning  to  convert  it  into  a  power  house 
to  furnish  electricity  for  the  city  and  to 
establish    a    high-pressure    water    system. 

WINCHESTER,  VA. — The  Council  has 
adopted  a  resolution  authorizing  an  intro- 
duction   of   a   bill    in    the    State   Legislature 


New  Plant  of  Dayton  (Ohio)  Power  &  Light  Company  to  Be  Erected  at  Miller's  Ford 


The  board  of  directors  of  the  Dayton 
Power  &  Light  Company  of  Dayton,  Ohio, 
has  just  authorized  the  construction  of  a 
new  million-dollar  steam-turbine  station  at 
Miller's  Ford,  south  of  the  city,  the  in- 
itial equipment  of  which  it  is  hoped  to 
have  in  regular  operation  before  the  close 
of    1916.      Designed    for    an    ultimate    total 


rating  of  105,000  kw.,  the  first  machines 
to  be  installed  will  be  two  15,000-kw.  tur- 
bine sets.  The  plans  call  for  the  use  of 
comparatively  large  boilers  and  high  steam 
pressures.  With  the  new  station  in  service 
it  will  be  possible  to  shut  down  the  com- 
pany's two  existing  plants  in  the  city 
of  Dayton  and  to  carry  the  large  lighting 


and  industrial  load  of  the  city,  as  well  as 
the  demands  of  the  large  suburban  and 
interurban  territory  into  which  the  busi- 
ness of  the  Dayton  company  is  expanding, 
from  the  new  turbine  station.  Frank  M. 
Tait  is  president  of  the  company,  O.  H. 
Hutchings  associate  general  manager,  and 
Thomas  F.   Kelly  commercial  manager. 
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provldl  .1  election  to  » 

Hi-'    pi  uposul    to    Inci  ■  .i  u    the    bonded    In- 
ilebtedi  van    bj     I  10.000    for    the    pui  p 
Inalnlllng    ■    municipal    electrlc-llghl    plan! 
to    be    operated     In    conjunction    with    tin* 
oltj    watei  works  pumping  station. 

u  iSHINOTi  in,   1 1  win  be  re 

ceived   .it    the    Bureau   of   Supplies   and    \< 
counts,      Navj      Department,      Washington. 
i  >    C,  until  Feb    i .  for  fui  nlshlng  eli 
cable    and    wire,    (Ire    clay,    rlvetlnj 
standing  lamps,  Insulating  material,  motors 
and  conl  roll  1 1  .i  nsmittlng  sets,  etc., 

.it  the  navy  yard,  Brooklyn.  Applli 
m. iy  be  made  to  the  Navy  Pay  Omci  • 
York.  N    v  .  or  in  the  bureau. 

u  ISHINQTON,  D.  C-  Kids  will  be  re 
oelved  al  the  Bureau  of  Bupplles  and  i» 
counts,  Navy  Department,  Washington, 
i'  C,  tor  furnishing  supplies  as  follows: 
Brooklyn,  N.  v.,  Schedule  9216— Oi 
hauster.  complete  with  controller  and  spare 
parts:  Schedule  9206-  -400  standing  lamps, 
miscellaneous  wrought  pipe;  Schedule  9208 

6000  it.  Interior  communication  cable, 
680,000  ft.  antenna  silicon  bronse  wire,  100,- 
000  ft  double-conductor  wire,  5000  ft. 
single-conductor  wire;  Schedule  9217 — mis- 
cellaneous Bearchllght  mirrors,  miscel- 
laneous safely,  relief,  etc.,  valves;  Schedule 
^ - 1 - — 14  radio  transmitting  Bets;  Schedule 
9214 — 16  radio  transmitting  sets.  Boston, 
Mass.,  Schedule  9207—50  lb.  uncut  mica, 
miscellaneous  rod  and  sheet  hard  rubber, 
live    portable    ventilating    sets,    460    terminal 

tubes  and  fittings,  Washington,  D.  c. 
Schedule  9213 — 40  radio  receivers  and  48 
wive  meters;  Schedule  9208 — 237,000  lb. 
lap-welded  steel  tubes.  Puget  Sound,  Wash  , 
Schedule  8211 — 200  lb.  sheet  rubber.  Mare 
Island.  Cal.,  Schedule  8211 — 70  low-pres- 
sure gate  valves,  4S  low-pressure  globe  and 
check  valves.  Applications  for  proposals 
should  designate  the  schedule  desired  by 
number. 

WASHINGTON,  D.  C— Foreign  trade  op- 
portunities are  announced  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  in  the 
commerce  reports  as  follows:  No.  19,696 — 
An  American  consular  oflicer  in  Venezuela 
reports  that  a  firm  in  his  district  is  inter- 
ested in  motor  trucks  of  from  1  ton  to  2 
tons  capacity  and  desires  to  receive  cata- 
logs, prices  and  discounts.  No.  19,730 — A 
letter  to  the  bureau  states  that  a  company 
in  Paraguay  expects  to  establish  a  hydro- 
electric plant  for  lighting  and  power  pur- 
poses. No.  19,736 — A  letter  from  a  business 
man  in  Norway  states  that  he  has  inquiries 
for  seamless  steel  cylinders,  steel  tubing  for 
electric  conduits,  crucibles,  white  and  col- 
ored cotton  waste,  electric  automobiles  and 
trucks,  and  complete  cable  plant,  including 
all  machinery  for  manufacturing  electric 
wires  and  cables  of  all  kinds.  No.  19,745 — 
A  commercial  attach^  of  the  Department  of 
Commerce  reports  that  a  business  man  in 
Chile  desires  to  represent  firms  manufac- 
turing machinery  for  flour  mills  and  brew- 
eries, turbines  and  installations  for  han- 
dling malt.  No.  19,748 — A  report  from  an 
American  consular  officer  in  Spain  states 
that  a  business  man  desires  to  represent 
manufacturers  of  mechanical  and  electrical 
supplies,  etc.  Correspondence  mav  be  in 
Spanish,  French  or  German.  No.  19,762 — 
A  company  in  the  near  East  desires  to  re- 
ceive price  lists  and  terms  on  electric-light 
flashing  signs.  No.  19,768 — An  American 
consular  officer  in  France  reports  that  a 
firm  in  his  district  desires  to  receive  quota- 
tions, f.o.b.  port  of  shipment,  with  freight 
and  insurance  estimates  for  transportation 
to  destination,  on  electrical  fans  for  cold- 
storage  rooms.  Correspondence  in  French 
is  preferred.  No.  19,771 — The  bureau  is 
informed  by  an  American  consular  officer 
in  the  United  Kingdom  that  a  man  in  his 
district  desires  to  represent  manufacturers, 
especially  of  materials  used  by  engineers. 
It  is  stated  that  he  could  undertake  sale,  ad- 
vertising, exhibition  work,  etc.,  and  if  neces- 
sary, open  a  retail  store.  No.  19,774 — A 
commercial  agent  of  the  bureau  has  trans- 
mitted an  inquiry  from  a  firm  in  France 
which  desires  to  be  placed  in  communica- 
tion with  American  manufacturers  of  pliers 
for  cutting  piano  cords  and  of  electric-light 
bulbs  and  sockets.  No.  19.781 — Tenders  will 
be  received  at  the  Negociado  Quinto  de  la 
Segunda  Seccion  del  Estado  Mayor  Central 
de  la  Armada,  Ministerio  de  Marina, 
Madrid,  Spain,  until  Jan.  26  for  construc- 
tion and  installation  in  the  Cadiz  Naval 
Arsenal  of  an  electric  power  plant.  Tend- 
ers must  be  in  Spanish.  Local  representa- 
tion is  necessary.  No.  19,783 — Tenders  will 
be  received  by  the  Metropolitan  Board  of 
Water  Supply  and  Sewerage,  341  Pitt 
Street,  New  South  Wales,  Australia,  until 
Feb.  7,  for  furnishing  and  delivering  at  the 
No.  1  pumping  station  at  Ultimo,  Sydney, 
New  South  Wales,  two  units,  consisting  of 
centrifugal  pumps  and  electric  motors,  each 
to  have  a  capacity  of  4000  gal.  per  minute, 
together  with  the  necessary  switchboards, 
starters,  etc.,  and  spare  parts.  No.  19,820 
— An  American  consular  officer  in  India 
reports  that  a  firm  in  his  district  desires  to 
be    placed    in    touch    with    American    manu- 


facturers    •  ■  i     e  1  oi  ippll     .      ucri     ai 

No 

Ti  ndi  n      will     be     d     al     tin 
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I'oininto,      .Madrid,      Spain,     until 

18,   for  the  construction   and   working 
for  n  period  ol  ol    in  electric  1  ra  m 

i  Madrid  (  Monte  di  I  Pardo  dl  trlct) 
The  minimum  rolling  atocl  to  commence 
operntlng  the  line  It  three  motor  coaches 
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wori,  tu  begin  within  three  months  and  to 
be  completed  within  a  year  from  the  date 
ot  the  a  ward  ol  tl  The  bureau 

has  no  further  Information  relative  to  this 
opportunity.      Further   Information   may  i>e 

obtained     on     application     to     the     I  In  i  . 

Foreign  and  Domestic  Commerce,  Washing- 
ton, I  •   < '  .  or  it  •  branches 


North  Central 

CALUMET,  MICH. — Plans  are  being 
prepared  by  the  Houghton  (Mich.)  County 
El.  Lt.  Co.  to  install  tin  ornamental  street- 
lighting  system   in  Calumet. 

DETROIT,  MICH.— Bids  will  be  received 
at  the  office  of  the  Public  Lighting  Commis- 
sion until  .Tan.  25  for  furnishing  transform- 
ers required  for  the  municipal  electric-light- 
ing plant.      F.   T.   Bowler   is  secretary. 

GRAND  RAPIDS,  MICH. — The  Cascade 
El.  Co.,  owner  of  the  water-power  rights  on 
the  Thornapple  River  at  Cascade  (esti- 
mated to  develop  about  1200  hp. ),  and  at 
Alaska,  near  Grand  Rapids,  capable  of  de- 
veloping 400  hp.,  will  develop  this  power 
during  the  coming  summer. 

VANDERBILT,  MICH. — The  property 
of  the  Vanderbilt  El.  Lt.  &  Pwr.  Co.,  it  is 
reported,  has  been  sold  to  Fred  King  of 
Gay  lord.  The  new  owner,  it  is  under- 
stood, will  make  extensive  improvements 
to  the   plant   and   service. 

ZEELAND,  MICH. — The  municipal  elec- 
tric-light plant  has  been  purchased  by  the 
Consumers'  Pwr.  Co.,  Grand  Rapids,  for 
$12,000,  including  the  generating  plant  and 
distributing  system.  The  local  generating 
plant  will  be  closed  down  and  energy  sup- 
plied from  the  high-tension  transmission 
line  of  the  Grand  Rapids,  Holland  &  Chi- 
cago Interurban  Co.  until  a  separate  trans- 
mission  line  is  erected. 

CLEVELAND.  OHTO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  Jan.  28  for  substation  trans- 
formers for  the  municipal  electric-light 
department.  Specifications  may  be  ob- 
tained at  the  office  of  the  commissioner  of 
light  and  heat  division. 

MASSILLON.  OHTO.— Bids,  it  is  report- 
ed, will  be  received  by  the  director  of  pub- 
lic service  for  the  installation  of  an  elec- 
tric-lighting   system. 

TOUNGSTOWN,  OHIO.— The  Mahoning 
&  Shenango  Valley  El.  Lt.  Co.  will  soon  ap- 
ply for  charters,  it  is  reported,  for  separate 
local  companies  to  serve  a  number  of  com- 
munities reached  by  its  transmission  lines 
where  it  proposes  to  supply  electrical 
service. 

TOUNGSTOWN.  OHIO. — The  new  orna- 
mental street-lighting  system  which  was  in 
process  of  installation  in  East  Youngstown. 
by  the  Youngstown  &  Sharon  St  Ry.  Co. 
was  practically  destroyed  during  the  recent 
riots,  causing  a  loss  of  about  $3,000.  About 
75  meters  were  destroyed  and  much  of  the 
underground  work. 

ZOAR.  OHIO. — The  County  Commis- 
sioners have  granted  the  Zoar  Fire  Clay 
Co.  permission  to  erect  poles  and  wires  for 
transmitting  electricity  and  for  telephone 
purposes  from  its  plant  near  Zoar  to  the 
village  of  Zoar. 

LOUTSA,  KY. — The  Sandy  Valley  Lt.  & 
Pwr.  Co.  is  contemplating  the  construction 
of  a  power  plant  in  Louisa. 

MURRAY.  KY. — The  City  Council  has  de- 
cided to  submit  to  the  voters  the  pTposal 
to.  issue  bonds  for  the  installation  of  a 
municipal   electric-lighting  plant. 

PROVIDENCE,  KY. — Bonds  to  the 
amount  of  $20,000.  it  is  reported,  have  been 
sold  by  the  city  of  Providence,  the  proceeds 
to  be  used  for  the  installation  of  a  munici- 
pal electric-lighting  plant. 

COLUMBIA  CITY,  IND.— Plans,  it  is  re- 
ported, are  being  prepared  by  Charles 
Brossman,  engineer,  Indianapolis,  for  the 
installation  of  a  new  generating  unit  in 
the  municipal  electric-light  plant. 

NEWCASTLE,  IND.— The  City  Council 
has  decided  to  enlarge  the  municipal  elec- 
tric-light plant  to  supply  electricity 
throughout  the  city  for  lamps  and  motors. 
At  present  the  plant  only  furnishes  street- 
lighting  service.  The  cost  of  extension  to 
the  plant  is  estimated  at  about  $40,000. 

SOUTH  BEND,  IND.— A  committee  has 
been   appointed   by  Fred   W.   Keller,   Mayor, 


to     make     Investigations     relative     to     th* 
a   ol   a  municipal  electric-light 

plant    iii   South    Bend 

CHICAGO,    ii. i.      During    L916    thi     I  >• 
partmenl  of  Qai    and   Electricity  will  place 
Ii  e    61 B   addit lonal   arc   lamps,   8084 
800  watl   Incandescent   lamps,  and   i:i72  75- 
watl   lamps.     The  construction  worl    i 

1 1 1 1 1 .     has   practically   bet  a 

c pleted.      William   <;     Keith    Is   comml 

gas  ami  electi  icity. 
i  (ECATUR,   ii. I..     The  city  •  i 
been   instructed  to  pup. .re  plans  and 

mates   for   lie     Installation   Of  an   ornamental 

lighting    system    on    both    Bides    of    South 
Main  street,  from   Lincoln  Square  to  Wash- 
Street,    and    on    the    north    Bide   of 
w.mm!  street  from  Mam  to  Water  Street. 

DIXON,  II. I.  Th.  Illinois  Northern 
Utilities  CO.,  Dixon,  is  erecting  ;i  transmis- 
sion line  to  Poplar  Orove  and  will  noon 
furnish   electrical   service  there. 

MURRATVTLLE,    ILL.-    The    installation 
municipal    electric-lighting    plant    in 
Mm  i  a yville    is    under   consideration   by    the 
town  officials. 

SULLIVAN.  ILL— Bids  will  be  received 
by  the  city  or  Sullivan  until  Feb.  7  a 
lows:  (1)  For  furnishing  and  installing 
equipment  for  the  electric-light  and  water 
plant,  including  one  lfiO-kva.  and  one  100- 
kva.  alternating-current  generator  directly 
connected  to  two  single-valve  engines  of 
200  hp.  and  160  hp.  respectively;  two  re- 
turn tubular  boilers  of  12a  hp.  and  150  hp.  ; 
one  duplex  feed-water  pump,  one  three- 
panel  switchboard  and  one  400-hp.  heater, 
piping,  etc.  (2)  For  furnishing  line  ma- 
terial, including  poles,  wires,  etc.  (3)  For 
the  purchase  of  certain  second-hand  ma- 
chinery from  the  city,  approximately  as 
follows:  12-in.  by  12-in.  Ideal  engine,  60- 
kw.,  60-cycle,  1100-volt  generator,  59  Fort 
Wayne  type  C  multiple-arc  lamps  with 
transformers,  150-hp.  Cochran  heater,  etc. 
Copies  of  plans,  specifications  and  bidding 
blanks  will  be  furnished  upon  payment  of 
$2  to  Hiram  Phillips  or  Clifford  Phillips, 
consulting  engineers,  716  International  Life 
Building,  St.  Louis,  Mo. 

MEDFORD,  WIS. — Extensive  changes 
are  being  made  to  the  plant  of  the  Medford 
Lt.  &  Htg.  Co.,  including  the  installation  of 
a  Diesel  engine  directly  connected  to  a 
150-kva.,  three-phase,  2300-volt  generator. 
The  company  also  contemplates  replacing 
the  present  arc-lamp  street-lighting  system 
with  new  type  "C"  incandescent  lamps 
within  a  few  months.  As  yet  no  proposi- 
tion has  been  submitted  to  the  city.  Also 
expects  to  operate  the  pumps  for  the  city 
water  supply  within  the  next  six  months 
William    Ungrodt    is    superintendent. 

MONDOVI,  WIS. — The  Wisconsin-Minne- 
sota Lt.  &  Pwr.  Co.,  Eau  Claire,  purchased 
the  property  of  the  Mondovi  Lt.  &  Pwr. 
Co.  last  October.  The  electric  plant  was 
destroyed  by  fire  on  Sept.  1.  A  temporary 
plant  is  being  operated  at  the  present  time. 
Connection  will  be  made  with  the  hydro- 
electric plant  of  the  Wisconsin-Minnesota 
Lt.  &  Pwr.  Co.  at  Cedar  Falls  in  the  spring. 
A.   D.   Alt  is  local   manager. 

SHEBOYGAN.  WIS. — Rudolph  R.  Jahn, 
architect,  802  Michigan  Street,  Sheboygan, 
has  been  engaged  to  prepare  plans  for  a 
new  central  lighting,  heating  and  power 
plant  for  the  county  institutional  build- 
ings. J.  Olson  is  county  commissioner  of 
public    property. 

WAUKESHA,  WIS.  —  The  Milwaukee 
(Wis.)  El.  Ry.  &  Lt.  Co.  has  been  granted 
a  franchise  to  erect  electric  transmission 
lines  through  the  town   of  Waukesha. 

WAUSAU,  WIS. — The  capital  stock  of 
the  Wisconsin  Valley  El.  Co.  is  reported  to 
have  been  increased  to  $800,000  and  the 
sale  of  $200,000  in  stock  authorized.  Work, 
it  is  understood,  will  begin  at  once  on 
the  extension  from  Merrill  and  southward 
to  Mosinee. 

BLUE  EARTH,  MINN. — Preparations 
are  being  made  to  change  the  municipal 
electric-light  plant  from  direct  current  (110 
volts)  to  alternating  current  (2300  volts). 
It  is  proposed  to  install  a  250-kw.  gen- 
erator. The  type  of  engine  has  not  yet 
been  decided  upon ;  will  use  either  oil  or 
steam.      Don   Fitch   is   superintendent. 

COLOGNE,  MINN. — The  installation  of 
an  electric-lighting  plant  in  Cologne  is  re- 
ported to  be  under  consideration. 

MANKATO,  MINN. — Bids  will  be  re- 
ceived by  G.  Widell,  chairman  of  building 
committee,  First  National  Bank  Building, 
Mankato,  until  Feb.  10,  for  remodeling  the 
Masonic  Temple  at  Mankato,  including 
general  construction,  heating  and  ventila- 
tion, plumbing  and  wiring.  Separate  bids 
to  be  submitted  for  each  classification  of 
the  work.  Plans  and  specifications  may 
be  obtained  upon  application  to  George 
Pass,  Jr.,  Elks'  Building,  Mankato,  upon 
deposit  of  $15,  of  which  $10  will  be  re- 
funded. 

PRINCETON,  MINN.  —  The  Building, 
Light  and  Water  Committee  is  contemplat- 
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Ing  purchasing  energy  from  the  Elk  River 
(Minn.)  Pwr.  &  Lt.  Co.  (20  miles  distant) 
to  operate  the  municipal  electric  plant.  If 
the  proposition  is  carried  through,  the  local 
plant  will  be  closed  down.  O.  B.  Randall  is 
manager. 

AUDUBON,  IOWA. — The  Council  has 
passed  an  ordinance  granting  R.  G.  Weiland 
a.  franchise  to  install  and  operate  an  elec- 
tric-light plant  in  Audubon. 

LATIMER,  IOWA. — The  Town  Council 
has  granted  the  Cedar  Valley  Pwr.  Co., 
Charles  City,  a  franchise  to  supply  elec- 
tricity for  lamps  and  motors  in  .Latimer. 

MAPLETON,  IOWA.— The  installation  of 
in  electric-light  plant  in  Mapleton  is  re- 
ported, to  be  under  consideration.  B.  Leit- 
sen  is  reported  interested. 

SIOUX  CITY,  IOWA.— The  Sioux  City 
Gas  &  El.  Co.  is  reported  to  be  contem- 
plating extending  its  transmission  line  to 
Riverside,  at  a  cost  of  about  $8,000. 

CHILLICOTHE,  MO. — Preparations  are 
being  made  by  the  Board  of  Public  Works 
for  the  installation  of  a  300-kw.  generator 
directly  connected  to  a  De  Laval  steam 
turbine  for  which  contracts  have  already 
been  placed.     P.  J.  Dixon  is  superintendent. 

HIGGINSVILLE,  MO.— The  City  Council 
has  authorized  the  city  attorney  to  pre- 
pare an  ordinance  calling  an  election  to 
submit  to  the  voters  the  proposal  to  issue 
{15,000  in  bonds  for  enlarging  the  munici- 
pal electric-light  plant. 

KIRKSVILLE,  MO. — The  City  Council  is 
considering  the  question  of  issuing  bonds 
[or  the  installation  of  an  electric-light 
slant  and  rebuilding  water-works  system. 

SLATER,  MO. — The  city  of  Slater  has 
purchased  a  300-hp.  Skinner  uniflow  engine 
iirectly  connected  to  a  250-kva.,  three- 
phase,  2300-volt  alternator  for  the  mu- 
nicipal electric-light  plant.  A  33,000-volt 
:ransmission  line  (8  miles  long)  will  soon 
De  put  into  operation.  Two  or  three  water- 
:ube  boilers  will  probably  be  installed.  L. 
E.  Shepard  is  superintendent. 

SPICKARD,  MO.— The  City  Council  is 
planning  to  install  an  electric-lighting  sys- 
;em  in  Spickard. 

WARRENTON,  MO. — The  Warrenton  El. 
Lit.,  Ice  &  Pwr.  Co.  is  contemplating  the 
irection  of  a  6600-volt,  three-phase  trans- 
mission line  to  Wright  City,  a  distance  of 
I  miles,  this  spring.  H.  C.  Boettger  is 
proprietor  and  manager. 

SHELDON,  N.  D. — The  Town  Council 
has  passed  an  ordinance  granting  Frank 
E.  Corson  &  Co.  a  franchise  to  construct 
md  operate  an  electric-lighting  system  in 
Sheldon. 

IPSWICH,  S.  D. — The  Ipswich  El.  Lt. 
&  Pwr.  Co.  has  nearly  completed  changing 
ts  three-wire,  110/220-volt  service  lighting 
secondaries  from  underground  to  over- 
head distribution  in  a  certain  section  of 
the  city.  The  work  has  been  suspended 
until  spring.  L.  E.  Gorman  is  super- 
intendent. 

AINSWORTH,  NEB.— The  Ainsworth  Lt. 
&  Pwr.  Co.  is  reported  to  be  considering 
:he  installation  of  a  turbo-generator  in 
the  spring. 

BARTLEY,  NEB. — Bids  will  be  received 
py  the  city  of  Bartley  until  Jan.  26  for  fur- 
nishing and  installing  a  30-amp.-hr.  storage 
pattery  in  the  municipal  electric-light  plant, 
lames  Finnegan   is   manager. 

BLOOMFIELD,  NEB. — The  Bloomfield 
El.  Co.  is  planning  to  establish  a  24-hour 
service  by  June  1,  1916.  Lew  B.  Knudsen 
is  proprietor. 

DAWSON,  NEB.— The  State  Railway 
Commission  has  granted  the  Dawson  El. 
Lt.  &  Pwr.  Co.  permission  to  erect  a  trans- 
mission line  between  Dawson  and  Hum- 
boldt. It  is  proposed  to  secure  energy 
from  the  electric  plant  in  Humboldt  to 
operate  the  system  in   Dawson. 

EDGAR,  NEB. — The  municipal  electric 
plant  is  now  being  rebuilt,  a  three-phase, 
three-wire,  2300-volt  alternating-current 
Bystem  being  installed.  It  will  be  completed 
in  about  two  months.  R.  C.  Strawser  is 
general  superintendent. 

ARGONIA,  KAN.— The  city  of  Argonia 
is  contemplating  the  installation  of  a 
municipal  electrical  distribution  system. 
Energy  to  operate  the  proposed  system 
will  be  secured  from  the  municipal  elec- 
tric plant  at  Wellington. 

ELKHART,  KAN. — The  City  Council  is 
considering  calling  an  election  to  submit  to 
the  voters  the  proposal  to  issue  bonds  for 
the  installation  of  water-works  system  and 
electric-light  plant. 

MARION,  KAN. — An  entirely  new  power 
station  has  been  built  for  the  municipal 
electric-light  plant.  The  old  power  house 
was  destroyed  by  fire  last  September.  An 
additional  120-hp.  Diesel-engine-driven  unit 
w:ll  be  installed  within  the  next  six  months. 
D.    Hazen    is    superintendent. 

PLAINS,  KAN. — Bonds  to  the  amount 
of  $20,000  have  been  voted  for  the  instal- 


lation of  an  electric  lighting  and  power 
system  in  Plains.  H.  W.  McGruder,  Lib- 
eral,  is  engineer. 

ZENITH,  KAN. — Plans  are  being  con- 
sidered for  the  erection  of  a  transmission 
line  and  distribution  system  for  Zenith. 
Energy  to  operate  the  system  will  be  ob- 
tained from  the  plant  at  Stafford. 


Southern  States 

WINNSBORO,  S.  C. — Within  a  month  or 
two  energy  to  operate  the  municipal  elec- 
tric-light plant  will  be  obtained  from  the 
plant  of  the  Parr  Shoals  Pwr.  Co.  on  Broad 
River,  transmitted  at  23,000  volts  and 
stepped  down  to  2300  volts,  60  cycles, 
through  three  75-kva.  transformers.  T.  R. 
Ellison  is  superintendent. 

GRIFFIN,  GA. — The  Light,  Water  and 
Sewerage  Commission  contemplates  the  in- 
stallation of  approximately  15  series  in- 
candescent street  lamps.  Extensions  will 
probably  be  made  to  the  ornamental  street- 
lighting  system.  G.  J.  Drake  is  superin- 
tendent. 

"WOODLAND,  GA.— The  city  of  Wood- 
land is  contemplating  the  installation  of  a 
gasoline-tngine-driven  electric  generating 
plant,   to  cost  about   $2,000. 

WALDO,  FLA. — The  organization  of  a 
company  to  construct  an  electric-light  and 
ice  plant  in  Waldo  is  being  promoted  by 
the  Board  of  Trade. 

FRIENDSHIP,  TENN.— The  local  elec- 
tric-light plant  is  reported  to  have  been 
purchased  by  W.  H.  Sudbury.  The  new 
owner,  it  is  understood,  will  make  im- 
provements to  the  property. 

DEMOPOLIS,  ALA. — The  Demopolis  El. 
Lt.  &  Pwr.  Co.  is  contemplating  placing  its 
boilers  in  steel  settings.  G.  D.  Cornish  is 
superintendent. 

PIEDMONT,  ALA. — The  generating  plant 
of  the  municipal  electric-light  system  has 
been  closed  down  and  energy  is  purchased 
from  the  Alabama  Pwr.  Co.,  Birmingham. 
J.  P.  Haslam  is  superintendent. 

TUSKEGEE,  ALA. — A  complete  generat- 
ing set,  consisting  of  a  General  Electric 
generator  directly  connected  to  a  four- 
valve  Harrisburg  engine,  with  switchboard 
apparatus,  has  recently  been  installed  in 
the  municipal  electric-light  plant.  Karle 
N.    Browne    is    superintendent. 

OXFORD,  MISS. — The  city  of  Oxford  has 
authorized  an  issue  of  $6,000  in  bonds  for 
improvements  to  the  municipal  electric-light 
plant.  The  plans  provide  for  the  installa- 
tion of  a  150-kw.  generator  and  engine, 
directly  connected.  J.  H.  Lawshire  is  city 
clerk. 

ENID,  OKLA. — The  Enid  El.  &  Gas  Co., 
it  is  reported,  is  contemplating  the  erection 
of  a  transmission  line  to  Lahoma  to  supply 
electricity   there. 

GOTEBO,  OKLA.— The  Gotebo  Lt.  & 
Pwr.  Co.  is  now  installing  a  25-kva.  gen- 
erating unit  and  changing  its  system  from 
direct  current  to  alternating  current.  J.  A. 
Litel    is    president   and    manager. 

TUTTLE,  OKLA. — The  installation  of  an 
electric-light  plant  in  Tuttle  is  under  con- 
sideration by  the  City  Council. 

COLUMBUS,  TEX. — The  electric  plant 
of  the  Columbus  Lt.  Co.  has  been  purchased 
by  Samuel  Harburger  and  Leo  Steiner.  The 
new  owners,  it  is  understood,  will  enlarge 
and  remodel  the  plant  and  extend  the  sys- 
tem to  Glidden  and  other  nearby  towns.  It 
is  also  proposed  to  add  an  ice  and  cold- 
storage  plant. 

CROCKETT,  TEX.— The  Crockett  Ice, 
El.  Lt.  &  Pwr.  Co.  contemplates  the  in- 
stallation of  a  150-hp.  horizontal  tubular 
boiler  and  rebuilding  cooling  tower  and 
hoisting  apparatus  for  loading  ice  from 
cold-storage  room  into  railroad  cars,  some- 
time during  1916.  C.  W.  LeGory  is  secre- 
tary   and    manager. 

DENTON,  TEX. — Plans  are  being  con- 
sidered for  extension  to  the  ornamental 
lighting  system  on  West  Oak  Street. 

LA  PORTE,  TEX. — The  La  Porte  Wtr., 
Lt.  &  Ice  Co.  is  contemplating  the  installa- 
tion of  an  ice-manufacturing  plant  of  15 
tons  capacity  (raw- water  system)  and 
would  like  to  receive  prices  from  manu- 
facturers of  ice-making  machinery.  The 
company  also  expects  to  erect  about  3 
miles  of  transmission  lines,  for  which  poles 
have  been  purchased.  Phil  J.  Pfeiffer  is 
president  and  manager. 

MARBLE  FALLS,  TEX. — M.  M.  Barry, 
lessee  of  the  local  electric-light  and  water 
plant,  it  is  reported,  will  install  new  ma- 
chinery and  make  other  improvements  to 
the  system. 


small  electric-light  plant  and  distributing 
system  in  Cathlamet. 

CLE  ELUM,  WASH. — The  City  Council 
is  considering  the  installation  of  a  municipal 
electric-light  plant.  Definite  action  has 
been  deferred  until  a  final  decision  on  rate 
reductions  can  be  obtained  from  the  North- 
west Improvement  Co.,  which  supplies  elec- 
trical service  in  the  city. 

RUSTON  (not  a  post  office),  WASH  — 
The  City  Council  has  granted  tue  Puget 
Sound  Trac,  Lt.  &  Pwr.  Co.,  Tacoma 
branch,  a  franchise  to  supply  electricity  for 
lamps  and  motors  in  Ruston. 

EUGENE,  ORE. — Negotiations  are  under 
way  between  the  Eugene  Water  Board  and 
the  Oregon  Pwr.  Co.  for  the  purchase  of 
the  local  distribution  system  of  the  com- 
pany by  the  city.  If  consummated  the 
agreement  will  also  include  contract  for 
standby  service.  C.  W.  Geller  is  general 
superintendent. 

HOOD  RIVER,  ORE. — The  Farmers' 
Irrigation  Co.,  Hood  River,  is  considtring 
the  construction  of  an  electric-power  plant 
near  Hood  River,  to  cost  about  $40,000. 
August  Guignard,  Hood  River,  is  president 
of  the  company. 

ALTURAS,  CAL. — The  Alturas  El.  Lt.  & 
Pwr.  Co.  has  applied  to  the  State  Railroad 
Commission  for  permission  to  increase  its 
bonded  indebtedness  to  provide  funds  for 
extensions  and  improvements.  It  is  pro- 
posed to  erect  a  substation  at  Alturas  and 
extend  its  transmission  lines  to  the  Hess 
mine,   a  distance   of  about   30   miles. 

LOS  ANGELES,  CAL. — Bids  will  be  re- 
ceived by  the  Board  of  Education  of  Los 
Angeles  until  Feb.  17  for  the  construction 
of  a  high  school,  three  and  four  stories,  with 
separate  agricultural  and  power  building, 
also  all  sub-contracts.  Amount  available 
is  $375,000.  John  C.  Austin,  1012  Baker 
Detwiler  Building,  Los  Angeles,  is  architect. 

NORTH  SACRAMENTO,  CAL. — Tenta- 
tive plans  have  been  prepared  for  lighting 
practically  all  of  the  streets  of  North 
Sacramento  by  next  spring.  H.  P.  Brown 
is    chairman    of   committee. 

SACRAMENTO,  CAL.— The  Great  West- 
ern Pwr.  Co.  expects  to  start  work  this 
spring  on  the  erection  of  another  100,000- 
volt  double  transmission  line,  124  miles 
long.  B.  E.  Hannon  is  manager  of  the 
Sacramento   division. 

SAN  FRANCISCO,  CAL. — Bids  will  be 
received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washing- 
ton, D.  C,  until  Jan.  27  for  furnishing 
lighting  fixtures  for  the  second  floor  of  the 
new  United  States  Sub-treasury  building, 
San  Francisco.  For  details  see  proposal 
columns. 

VENTURA,  CAL.— The  City  Council  is 
considering  the  installation  of  a  municipal 
electric-lighting  plant   in   Ventura. 

CASA  GRANDE,  ARIZ. — Steps  have  been 
taken  by  the  City  Council  toward  the  in- 
stallation of  a  municipal  electric-light  plant, 
for  which  bonds  to  the  amount  of  $35,000 
have  been  issued. 

NOGALES,  ARIZ. — The  International 
Gas  Co.,  Nogales,  is  erecting  a  transmission 
line  from  its  central  station  in  Nogales  to 
Duquesne  to  supply  electricity  to  the  Du- 
quesne  Mining  &  Reduction  Co.  Other  ex- 
tensions are  also  contemplated  by  the  Inter- 
national company. 

BILLINGS,  MONT.— The  City  Council  is 
considering  the  proposition  of  installing  a 
new    street-lighting   system. 

HAVRE,  MONT. — The  Montana  Pwr.  Co., 
Great  Falls,  is  reported  to  be  contemplating 
extending  its  high-tension  transmission  line 
east  from  Havre  to  Malta.  Representatives 
of  the  company  are  negotiating  with  small 
towns  along  the  route  to  furnish  them  with 
electrical  service,  and  if  satisfactory  ar- 
rangements are  made  work  will  begin  on 
the  extension  in  the  spring. 


Pacific  States 


CATHLAMET,  WASH. — Plans  are  being 
considered  by  James  West  and  D.  Ewart 
of   Astoria,    Ore.,    for   the    installation   of   a 


Canada 

HARRISTON,  ONT. — Plans  are  being 
made  to  operate  the  municipal  electric- 
light  plant  with  energy  supplied  by  the 
Hydro-Electric  Power  Commission  of  On- 
tario. It  is  expected  to  make  the  change 
in  about  two  months.  John  Patterson,  Jr., 
is  manager. 

KINGSTON,  ONT. — The  Utilities  Com- 
mission has  decided  to  ask  the  Seymour 
Pwr.  Co.,  Campbellford,  to  submit  estimates 
for  furnishing  electricity  to  the  city. 

TORONTO,  ONT. — Plans  have  been  pre- 
pared by  the  Bell  Tel.  Co.  for  placing  a 
large  number  of  wires  underground  on 
streets  in  the  northwest  section  of  the  city. 

ZURICH,  ONT. — The  ratepayers  have  ap- 
proved the  by-law  authorizing  the  town  to 
enter  into  a  contract  with  the  Ontario 
Hydro-Electric  Power  Commission  for 
hydroelectric   power. 
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Illustrates  upon  a  display  board  tin 

1.1 .  in   mo 

Ignition   System   fob   Internal- 

Combustion    Engines;    11.   C,    Well,   New 

Fork,    N     v       App.    Bled    Aug.    27,    1914. 

Rotarj    tinier  operated  by   a   piston   rod. 

1,187,478.     Lamp-Clamping  Socket;    R.    B. 

nun.  Chicago,   Ul.     App.   Bled   April 

LI,    1918,      Special    lamp   clamp   mounted 

in  socket 
1,167,474.     Attach  mi  nt   I'm,;.    B,    l :.    Ben- 
jamin, Chicago,   ill.     App.   filed  April   19, 

1918,      Two-part    plug. 

1,167,488,     Ignition   Ststbm  ;    B.   Dick,  st. 

Louis,  Mo.  App.  tiled  April  13,  1914. 
Single  spark  or  vibrator  sparks  at  will. 

1,167,484.  Production  op  Nickel  Hy- 
droxide; t.  a.  Edison,  Llewellyn  Park, 
West  Orange,  N.  J.  App.  Bled  April  8, 
1911.  Precipitated  from  solution  of  nickel 
salt 

1,167,486.  Storage  Battery;  t.  a.  Edison, 
Llewellyn  Park,  Wesl  Orange,  N.  J.  App. 
Bled  April  30,  1912.  Oxide  of  cerium  de- 
polarizer. 

1,167,486.  Starter  for  Induction  Motors; 
P.  U.  Ellguth,  Chicago,  111.  App.  filed 
June  13,  1914.     Magnetically  actuated. 

1,167,499.  Primary  Battery;  W.  E.  Hol- 
land. Bast  Orange,  N.  J.  App.  filed  Dec. 
8,  1909.     Zinc  plate  with  thickened  edges. 

1,167,522.  Electromechanical  Selecting 
Mechanism  for  Telephones;  W.  C. 
Richardson,  Boston,  Mass.  App.  filed 
July  26,  1912.  For  exclusive  party-line 
service. 

1,167.532.  Process  of  Manufacturing 
Tungsten  Anti-Cathodbs  for  Roentgen 
Tubes  ;  O.  A.  Simpson,  Charlottenburg, 
Germany.  App.  filed  Feb.  4,  1913.  Melts 
annular  pieces  of  compressed  powdered 
tungsten. 

1,167,546.  Automobile  Tail  Lamp;  M.  B. 
Danneiser,  Huntsville,  Ala.  App.  filed 
Sept.  3,  1914.  Automatically  produces 
brighter  light  when  gears  are  shifted  to 
reverse  position. 

1,167,579.  Lamp  Socket;  A.  C.  McWilliams, 
South  Bend,  Ind.  App.  filed  Jan.  12,  1914. 
For  outdoor  or  street  lamps. 

1,167,594.  Electrolytic  Cell;  L.  E.  Por- 
ter, Los  Angeles,  Cal.  App.  filed  May  11, 
1914.  Extracts  metal  directly  from 
metallic  ores. 

1.167.601.  Electrically  Operated  Sound 
Producer  ;  C.  J.  Schwarze,  Adrian,  Mich. 
App.  filed  Sept.  17,  1912.  Electromag- 
netically  vibrated  metal  diaphragm. 

1.167.602.  Escalator-Controlling  Sys- 
tem ;  W.  C.  Strang,  Yonkers,  N.  Y.  App. 
filed  March  10,  1913.  New  motor  auto- 
matically put  into  operation  upon  dis- 
abling of  the  driving  motor. 

1,167,606.  Switch  Mechanism  ;  A.  Wendel- 
burg,  New  York,  N.  Y.  App.  filed  April 
20,  1915.  Particulars  for  electric  ham- 
mers and  calking  tools. 

1,167,613.  Electrically  Heated  Radiator; 
P.  F.  Apfel,  Seattle,  Wash.  App.  filed 
Oct.  5,  1915.  Heater  in  oil  within  cast- 
iron  radiator. 

1,167,646.  Machine  Telephone  Switching 
System  ;  F.  R.  McBerty,  Antwerp,  Bel- 
gium. App.  filed  June  25,  1913.  Uses 
both  alternating  current  and  direct  cur- 
rent. 

1,167,654.  Self-Induction  Coils  for  Du- 
plex Telephone  Connections  Accord- 
ing to  the  Pupin  System  ;  A.  H.  Olsson 
and  H.  B.  M.  Pleijel,  Stockholm,  Sweden. 
App.  filed  Nov.  2,  1914.  Two  double  load- 
ing coils  inserted  one  in  each  of  two 
double  lines. 

1,167,663.  Pulsation  Device  for  Musical 
Instruments  ;  G.  B.  Sinclair  and  G.  I. 
Fiske,  Boston,  Mass.  App.  filed  Nov.  16, 
1911.  Particular  construction  of  rotary 
pulsation-producing  device. 

1,167,677.  System  for  Measuring  Capaci- 
ties ;  G.  A.  Campbell,  Brooklyn,  N.  Y., 
O.  B.  Blackwell,  Maplewood,  N.  J.,  and 
E.  H.  Colpitts,  East  Orange,  N.  J.  App. 
filed  April  11,  1912.  For  determining 
capacity  unbalancer  in  telephonic  phan- 
tom circuit. 

1,167,693.  Artificial  Line;  R.  S.  Hoyt, 
Brooklyn,  N.  Y.     App.  filed  Aug.   7,  1915. 
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i'i,  computed    reBli  ta  nee,    Inductance    and 
capacity  elements. 

■  1.      Artificj  m.    Line  ;    R.    s.    1  [oj  t, 
Brooklyn,  N.   v.     App.  Bled  Aug.  7.   1915. 

Two  element    Miii.  tin. ■    elo.lv    simulating 

Impedance  of  acl  us  1 

(  lATHODE  for  Ei  dctrolttic 
Cells;  F.  McDonald,  Roaring  Spring,  Pa. 
App.  Bled  Aug.  •".,  1915.  For  diaphragm- 
t  j  pe  cells. 

1,167,707.  Portable  Self-contained  Elec- 
tric Lamp;  F.  w.  Mebold,  St.  Louis,  Mo. 
App.  tiled  Feb.  27,  1915.  Constructed  for 
attachment  to  binding  post  of  ordinary 
dry  cell. 

t, 167, 720.  Machine  FOR  Winding  Coils;  a. 
D,  Seen.  Jersej  City,  N.  J.  App.  filed 
Sept  27,  1910,  Special  mandrel  and  guide 
construction. 

1,1 67,722.  Method  of  Winding  and  the 
Product  Thereof;  A.  D.  Scott,  Jersey 
City,  N.  J.  App.  filed  Sept.  27,  1910. 
"Offset"  method  of  winding. 

1.167.749.  Electric-Heating  Apparatus; 
W.  S.  Hadawav,  Jr.,  New  Rochelle,  N.  Y. 
App.  filed  Sept.  26,  1913.  Electric  radi- 
ator. 

1.167.750.  Electric  Heater  for  Laundry 
Rolls  ;  W.  S.  Hadaway,  New  Rochelle, 
N.  V.  App.  filed  July  13,  1914.  Has  sim- 
ple and  compact  terminal  structure. 

1,167,762.  Ignition  System  ;  C.  F.  Ketter- 
ing, Dayton,  Ohio.  App.  filed  Nov.  14, 
1910.  Shifting  of  spark  lever  changes 
from  battery  to  magneto. 

1,167,780.  Connector;  E.  Q.  Moses,  New 
York,  N.  Y.  App.  filed  July  3,  1915. 
Spring  terminal  for  ends  of  circuit  wires. 

1,167,804.  Spark  Plug;  A.  A.  Edey,  Mobile, 
Ala.  App.  filed  Oct.  1,  1915.  Protected 
against  entrance  of  lubricating  oil. 

1,167,820.  Electric  Cable  Terminal;  G. 
L.  Herz,  Vienna.  Austria-Hungary.  App. 
filed  April  9,  1913.  For  attachment  to 
spark  plugs. 

1,167,839.  Automatic  Control  for  Igni- 
tion Devices  ;  L.  T.  Rhoades,  Mont  Clare, 
Pa.  App.  filed  March  6,  1915.  Thermo- 
stat opens  circuit  when  timer  stops  with 
contacts  together. 

1,167,868.  Rheostat;  G.  M.  Willis.  Chicago, 
111.  App.  filed  Feb.  24,  1911.  Clip  slides 
over  polygonal  coil. 

1,167,872.  Electromechanical  Exchange 
System  ;  F.  G.  Agrell,  Stockholm,  Sweden. 
App.  filed  Aug.  23,  1907.  Automatic  tele- 
phone. 

1.167.878.  Portable  Electric  Light;  B. 
Benedict,  New  York,  N.  Y.  App.  filed 
Feb.  12,  1915.  Lamp-supporting  case  ap- 
plied to  ordinary  dry  cell. 

1.167.879.  Switch  Box;  J.  Z.  Bayliss  and 
C.  Raus,  Cleveland,  Ohio.  App.  filed  Aug. 
31,  1914.  Improved  means  for  fastening 
the  box  in  place. 

1.167.880.  Electrical  Switch  Mounting; 
J.  A.  Bennan,  Chicago,  111.  App.  filed 
Nov.  9,  1914.  Applied  to  battery  box; 
"indestructible"  construction. 

1,167,890.  Electric  Motor;  F.  S.  Denison, 
Minneapolis,  Minn.  App.  filed  Nov.  2, 
1914.  For  use  with  thermostat  for  con- 
trolling dampers. 

J., 167. 891.  Electric-Light  Shifter;  W.  H. 
Eisenhart.  York,  Pa.  App.  filed  Nov.  12, 
1914.    Adjustable  lamp-supporting  bracket. 

1,167,931.  Electrical  Signal  System;  E. 
A.  and  H.  V.  Reynolds,  Anderson,  Ind. 
App.  filed  May  3,  1915.  Co-operating 
train  and  track  circuits. 

1,167,946.  Starting  and  Accelerating  De- 
vice for  Motors  ;  W.  S.  Smith,  Cambridge, 
Mass.  App.  filed  April  19,  1912.  Partic- 
ularly for  elevators. 

1.167.961.  Station  Box  for  Watchmen 
and  Fire-Alarm  Signaling  :  F.  Williams, 
Somerville,  Mass.  App.  filed  Sept.  18, 
1912.  Includes  time  and  destination  sig- 
naling devices. 

1.167.962.  Cable  Splice;  W.  O.  Wilson, 
Chicago,  111.  APP-  filed  Dec.  12,  1913. 
May  be  readily  detached  for  testing  pur- 
poses. 
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Furnace  .  a.  I  lelfensteln,  Vienna,  Au 
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1 .1  68,008.    M  1  .  a   J.  Hoi  ton, 

White    I 'la  ins,    N.    v.      App.    Bled    May    28, 
191  1.     For  dental  motors. 

1,168.005.      Elb<  tric   Switch  ;   C.  J     I 

Milwaukee,    Wi:         App     fill  d    Aug.    14,    1912. 

Push-button  socket  switches. 

1,168,019.        I '"i    Hi     D     ok     Conni 

i  rica]  Condi  i  tors  ;  i  i    P.  ] 
Bala,  Pa.     App   Bled  March  .",,  L915,     For 
high-tension  cs  hies. 

1,168,021.  Brush  Holder  for  Dynamo- 
Electric  Machines;  C  b.  Mills,  East 
McKeesport,  Pa.  App.  filed  May  9,  Kill. 
Made  from  shei  I  metal. 

1,168,031.  Suspension-Type  Insulator  ;  K. 
C.  Randall,  Edgewood  I'ark,  Pa.  App, 
filed  May  4,  1915.  Uses  small  amount  of 
circulating  material  but  secures  maximum 
circulation  of  ail 

1,168,038.  Control  System  ;  K.  A.  Simmon, 
Edgewood  Park,  and  A.  J.  Hall,  Wilkins- 
burg,  Pa.  App.  filed  Jan.  6,  1915.  For 
polyphase  and  induction  motors  of  elec- 
tric vehicles. 

1,168,048.  Motor-Control  System  ;  H.  L. 
Beach,  Edgewood  Park,  Pa.  App.  filed 
Oct.  23,  1913.  Dynamic  braking  automat- 
ically brings  motors  to  rest. 

1,168,054.  Electrical  Protection  Device; 
H.  W.  Brown,  Ithaca,  N.  Y.  App.  filed 
Dec.  19,  1913.  Relay  with  adjustable 
torque  characteristics. 

1,168,065.  System  for  Distributing  and 
Regulating  Electrical  Energy  in  the 
Form  of  Alternating  Currents  ;  W.  M. 
Fairfax,  Washington,  D.  C.  App.  filed 
Dec.  24,  1897.  For  distributing  single- 
phase  and  polyphase  from  the  same 
source. 

1.168.077.  Incandescent  Lamp  with  Con- 
centrated Metallic  Filament  ;  H.  J. 
Jaeger,  Weehawken,  N.  J.  App.  filed  Dec. 
17,  1914.  Loosely  mounted  concentrated 
filaments. 

1.168.078.  Terminal  Seal  for  Batteries; 
E  W.  Jefferson,  Winnipeg,  Manitoba, 
Canada.  App.  filed  May  21,  1915.  Center 
of  binding  post  sealed  against  usage. 

1,168,090.  Mechanicax  Horn;  G.  Marsico, 
New  York,  N.  Y.  App.  filed  March  2, 
1914.  Diaphragm  displaced  by  electric 
magnet.  - 

1  168,146.      Electric   Heater   for   Steering 
'  Wheels  ;  G.  H.  Barnes,  Dunham,  Quebec, 
Canada.       App.     filed     March     25,     1915. 
Heating  element  laced  to  wheel. 

1  168,177.       Means     for    Labeling     Radio- 
'  graphs;  A.  De  Yoanna,  New  York,  N.  Y. 
App.  filed  May  8,  1915.     Label  forms  part 
of  the  picture. 

1,168,184.  Circuit  Closer;  E.  Flanagan, 
Philadelphia,  Pa.  App.  filed  Jan.  15,  1913. 
Thermostatic  fire-alarm  system. 

1168,190.  Electric-Lamp  Receptacle;  G. 
A.  Gauthier,  Hartford,  Conn.  App.  filed 
Dec.  30,  1913.  Improved  means  for  mount- 
ing screw  terminal  on  receptacle  body. 

1,168,195.  Circuit-Closing  Switch  ;  W. 
Grunow,  Jr.,  New  York,  N.  Y.  App.  filed 
Jan.  16,  1915.  Momentum  wheel  opens 
and  closes  the  circuit. 

1168  241       Flashlight;    B.   Benedict,   New 
'  York,    N.    Y.      App.    filed    Sept.    8,    1914. 
Switch    construction    for    portable    pocket 
lamp. 

1168,247.  Cut-Out  and  Switch;  J.  J. 
Buero,  Charleston,  S.  C  App.  filed  April 
21,  1914.  For  use  between  high-tension 
conductors  in  buildings. 

1,168,258.  Means  for  Insulating  Lamp 
Sockets  and  the  Like  ;  M.  Matson,  Mil- 
waukee, Wis.  App.  filed  Jan.  28,  1 
Cap  lining  attached  to  socket  body. 

1  168  259. '    Telephone-Exchange    System  ; 

'  J    L    Wright,  Cleveland,  Ohio.     App.  file  ' 

Oct.  15,  1908.     Records  duration  of  call. 

1168,261.     Commutator  Bar;   F.   J.   Bair 
'  Cleveland,  Ohio.     App.  filed  Oct.  17,  1914 
Made   up   of   two   elements,    a   main-boo 
portion  and  radial  portions. 

1,168,263.     Automatic  Load   Adjuster; 
H.    Flanders,   Edgewood   Park,   Pa.      Api 
filed  March  15,  1909.     Maintains  avferag 
load   on   generating  circuit. 
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'reparedness  in  Manufacturing 

\T  a  juncture  when  they  are  planning  to  enter 
foreign  fields  on  a  larger  scale  electrical  manu- 
icturers  are  confronted  by  a  great  and  expanding 
Hnestic  demand.  Just  what  effect  this  will  have  on 
ie  effort  to  broaden  markets  remains  to  be  seen, 
mong  the  manufacturers  who  have  not  tried  to  develop 
rerseas  trade  there  has  been  a  tendency  in  the  past  to 
■gue  that,  with  domestic  business  in  good  shape,  for- 
gn  business  was  not  essential  to  their  prosperity.  If 
fe  markets  at  fair  profits  could  be  found  at  home, 
ey  maintained,  what  was  the  use  of  going  abroad 
id  deliberately  adding  unknown  problems?  No  one 
ill  say  that  the  war  has  not  raised  new  considerations 
lich  are  of  paramount  importance.  At  present  this 
untry  is  filling  orders  from  quarters  of  the  globe 
lich  are  turning  to  our  manufacturers  for  the  first 
ne.  After  the  conclusion  of  the  war  we  shall  prob- 
ly  receive  inquiries  from  Europe  for  enormous  quan- 
;ies  of  materials  for  reconstruction.  And  the  Pan- 
nerican  countries  are  turning  to  this  nation  more 
lole-heartedly  than  ever  before.  In  the  last  year 
d  a  half  United  States  investors  have  filled  for  Canada 
e  place  formerly  occupied  by  England.  All  of  these 
ctors  point  to  an  international  interest,  opportunity 
d  sympathy  which  will  mean  commerce  provided  our 
mufacturers  are  prepared. 


Significant  Power  Investigation 

)WING  to  the  continual  growth  of  its  load,  the 
Boston  Elevated  Railway  will  shortly  be  obliged 

extend  its  power-plant  facilities.  An  investigation 
ticluded  not  long  since  indicates  the  wisdom  of  add- 
l  a  35,000-kw.  turbo-generator  to  the  main  alternat- 
e-current station  of  the  company  at  South   Boston. 

some  of  its  aspects  this  investigation  is  of  unusual 
gineering  interest,  for  the  reason  that  the  company's 
nsulting  experts  took  a  very  broad  view  of  the  power 
oblem,  looking  at  least  five  years  ahead,  taking  the 
isting  plants  and  substations  in  a  group  as  related 

the  total  anticipated  load  increase,  and  studying  the 
jnomics  of  turbo-units  with  keen  appreciation  of  the 
portance  of  the  total  of  the  small  gains  in  efficiency 
read  through  half  a  decade.  To  the  operating  engi- 
er  the  most  interesting  phase  of  the  investigation  is 
5  conclusion  that  by  the  installation  of  a  35,000-kw. 
rbo-unit,  instead  of  a  20,000-kw.  outfit,  the  gains  in 
erating  economy  will  pay  the  added  cost  of  the  former 

the  five-year  period.  The  estimated  output  for  five 
ars   is   1,180,000,000  kw.-hr.     The   approximate  cost 


of  this  energy  is  $3,200,000  for  the  larger  unit  and 
$3,400,000  for  the  smaller,  or  a  unit  rate  of  0.27 
cent  per  kilowatt-hour  for  the  35,000-kw.  machine  and 
0.28  cent  for  the  20,000-kw.  set.  Here  a  difference  of 
one-hundredth  of  a  cent  per  kilowatt-hour,  multiplied 
into  a  five-year  output,  reaches  the  total  of  $200,000, 
which  is  said  to  be  practically  the  difference  in  cost  of 
the  two  units.  What  an  argument  for  the  use  of  large 
turbines  this  is!  And  if  the  use  of  a  boiler  pressure 
of  perhaps  double  to  three  times  the  present  practice 
should  accompany  the  installation,  who  can  doubt  that 
the  unit  production  cost  may  come  close  to  2  mills? 
Clearly,  steam  engineering  is  a  long  way  from  attain- 
ing the  limits  of  economy,  and  even  if  the  vast  majority 
of  installations  can  never  hope  to  obtain  the  labor 
economies  of  these  immense  units,  there  is  still  much 
hope  that  by  the  use  of  boiler  pressures  of  400  lb.  and 
upward  remarkable  gains  may  be  realized  even  in 
moderate-sized  plants. 


Widening  the  Application  of  Electricity 

ELECTRIC  motor  applications  have  very  greatly  in- 
creased within  a  comparatively  few  months.  Both 
motor  manufacturers  and  second-hand  dealers  in  motors 
have  been  sold  out  and  the  industrial  power  load  of  cen- 
tral stations  has  been  very  greatly  increased  because 
of  the  pressing  demand  for  power  from  the  owners  of 
industrial  plants.  War  orders  are  largely  responsible 
for  this  increase.  Coming  quickly,  the  demand  for  power 
has  been  met  not  by  the  slower  process  of  enlarging  the 
industrial  steam  plant's  capacity  but  by  putting  in  mo- 
tors to  take  care  of  the  extra  load.  In  some  cases,  no 
doubt,  this  recognition  of  the  flexibility  of  electric  serv- 
ice has  been  forced  on  the  owners  of  plants  by  the  im- 
mediateness  of  their  needs.  That  it  will  have  real  edu- 
cational value  in  showing  those  hitherto  immune  to  all 
the  advantages  of  the  motor  drive  how  effective  is  the 
electric  motor  as  a  method  of  transmitting  power  there 
is  no  doubt.  In  this  same  period,  too,  has  come  in- 
creased activity  in  mining,  and  the  application  of  elec- 
tricity in  the  extractive  industries  has  received  a  de- 
cided impetus.  In  the  zinc  regions  about  Joplin,  Mo., 
one  central  station  has  reported  increases  in  kilowatt- 
hour  output  of  more  than  375  per  cent  between  Decem- 
ber, 1914,  and  December,  1915,  due  largely  to  the  de- 
mand for  electricity  in  the  zinc  mines.  The  automobile 
industry  and  the  steel  industry  have  each  called  upon 
electricity  for  industrial  heating,  and  very  comprehensive 
statistics  gathered  by  The  Iron  Age  show  an  increase 
of  78  per  cent  in  electric  steel  furnaces  during  1915. 
There  are  now  seventy-three  such  furnaces  in  the  United 
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States,     Many  ingenious  applications  for  electric  heal 

are  also  being  worked  out.     Absence  of  fumes  and  nicety 

of  temperature  control  are  two  factors  in  this  advance, 

Of     Which     examples     ;ire     melting     pots    on     type  Betting 
machines  and  enameling  and  baking  ovens  in  the  auto 
mobile   industry,     Several  articles  in  this  issue  call  at- 
tention    in     detail     to     the     widening     application     of 
electricity. 


Legislation  Regarding  Lighting 

A  PA  PER  read  by  L.  B.  Marks  before  the  Phila- 
delphia Section  of  the  Illuminating  Engineering 
Society  is  an  admirable  resume  of  the  few  things  which 
have  been  done  and  of  the  many  things  which  have  not 
been  done  in  legislation  regarding  lighting.  The  subject 
has  many  ramifications  leading  back  to  the  same  funda- 
mental necessity  of  having  such  definite  and  wise  enact- 
ments as  may  compel  the  proper  lighting  of  buildings 
and  other  spaces  in  which  the  public  is  concerned. 
There  are  many  sides  to  the  topic — school  lighting, 
factory  lighting,  the  suitable  provision  of  headlamps 
for  locomotives  and  motor  vehicles,  the  proper  disposi- 
tion of  street  lighting — and,  besides  all  these  things 
concerning  artificial  light,  there  remains  the  huge  prob- 
lem of  the  proper  use  and  distribution  of  daylight. 

Merely  a  cursory  glance  over  Mr.  Marks'  paper 
indicates  in  what  a  hopeless  muddle  the  whole  matter 
now  is.  The  intentions  of  our  legislators  are  good  in 
matters  of  this  kind,  but  the  statutes  have  been  drawn 
up  for  the  most  part  without  any  assistance  from  those 
possessing  expert  knowledge,  and  often  in  such  vague 
terms  as  to  lead  to  no  definite  results.  A  relatively 
small  group  of  states,  for  example,  has  statutes  bearing 
on  schoolhouse  affairs  which  prescribe  at  least  some- 
thing in  the  way  of  natural  and  artificial  lighting.  As 
regards  the  former  matter,  the  amount  of  window  space, 
required  varies  from  a  seventh  to  a  fourth  of  the  floor 
space.  It  is  generally  prescribed  that  the  lighting  shall 
be  from  the  left  and  rear  of  the  direction  in  which  the 
desks  face,  that  the  windows  shall  have  rather  high 
windowsills,  and  that  the  glass  shall  be  carried  quite 
near  the  ceiling.  The  intent  of  all  this  is  of  the  best. 
The  results  would  be  fairly  satisfactory  were  the 
requirements  coupled  with  suitable  legislation  regarding 
the  cutting  off  of  proper  light  by  neighboring  buildings. 
As  a  rule,  the  statutory  regulations  go  very  little  fur- 
ther than  to  state  that  schoolhouses  must  be  lighted  in 
a  "proper"  manner  or  so  as  "to  minimize  eye  strain." 
In  Ohio  they  have  progressed  far  enough  to  have  a  law 
specifying  the  candle-power  per  square  foot  of  floor 
area  to  be  allowed  for  the  electric  lamps,  a  figure  scarcely 
high  enough,  but  permitting  fairly  satisfactory  lighting 
if  very  skillfully  arranged.  On  the  latter  point,  how- 
ever, nothing  is  said.  The  Illuminating  Engineering 
Society  is  formulating  a  code  for  illuminating  school- 
houses  which  will  undoubtedly  help  matters  very  much 
if  it  can  be  put  into  effect. 

The  lighting  of  factories  is  in  almost  as  chaotic  a 
state  as  the  lighting  of  schools.  In  about  a  dozen 
states  the  subject  is  taken  under  consideration,  usually 


in  an  extremely  vague  manner.  Legislators  cannot  be  al- 
together blamed  for  uncertainty  in  this  particular,  since 
it  is  only  within  a  very  few  years  that  the  conditions 
of  factory  lighting  have  been  worked  out  thoroughly 
enough  to  insure  proper  codification  of  the  data.  At 
the  present  time,  however,  ample  evidence  is  at  hand  to 
permit  the  formulation  of  a  suitable  code.  The  Wis- 
consin commission  is  the  only  official  body  which  has 
really  gone  into  the  matter  carefully.  It  has  issued 
instructions  which,  if  intelligently  carried  out,  would 
meet  the  situation  reasonably  well — even  though  the  reg- 
ulations leave  a  great  deal  to  be  desired  in  point  of  defi- 
niteness.  The  New  York  State  Factory  Investigating 
Commission,  taking  up  the  improvement  of  the  vague 
existing  regulations,  obtained  the  co-operation  of  the 
Illuminating  Engineering  Society  and  prepared  pre- 
liminary regulations  which  at  least  start  the  movement 
in  the  right  direction.  A  code  precise  enough  to  meet 
required  conditions  reasonably  well  is  the  thing  needed. 
Mr.  Marks  calls  attention  also  to  the  wide  variation  in 
state  laws  covering  locomotive  and  automobile  head- 
lamps. A  committee  of  the  American  Master  Me- 
chanics' Association  investigated  the  subject  carefully 
from  the  practical  standpoint  and  reported  in  favor 
of  a  standard  headlamp — according  to  its  tests  quite 
sufficient  to  meet  all  practical  requirements — which 
would  constitute  a  violation  of  law  in  many  states.  Re- 
specting automobile  headlamps,  the  regulations  now  in 
force  point  to  diminishing  their  power  so  as  to  prevent 
the  blinding  glare  which  keeps  other  automobilists  or 
pedestrians  from  avoiding  imminent  danger.  Three  or 
four  states  have  already  passed  enactments  covering  this 
matter.  Mr.  Marks'  summary  clearly  shows  the  oppor- 
tunity for  closer  co-operative  effort  between  legislative 
committees  and  engineering  societies. 


Electrolysis  and  Its  Mitigation 

THE  new  experimental  results  given  in  the  paper  by 
Dr.  E.  B.  Rosa  and  Burton  McCollum  of  the  Bu- 
reau of  Standards  at  Washington  indicate,  in  general, 
the  futility  of  such  protective  expedients  against  elec- 
trolysis as  painting  or  covering  the  buried  pipes  in 
the  streets.  Insistence  is  therefore  laid  upon  the  known 
and  tried  methods  of  thoroughly  bonding  and  cross- 
bonding  the  street  rails,  insulating  pipe-joints,  installing 
insulated  return-track  feeders,  and  limiting  the  potential 
difference  in  the  track  system.  It  is  pointed  out  that 
restrictive  regulation  has  been  in  force  in  Europe 
for  a  number  of  years  and  has  there  reduced  the  de- 
structive electrolytic  corrosion  of  steel  pipes  to  a 
negligible  quantity.  If  the  gas,  water  and  electric  com- 
panies would  co-operate  in  American  cities  for  their 
mutual  benefit,  the  difficulties  here  would  likewise  tend 
to  disappear.  Restrictive  regulation  by  state  commis- 
sions is  urged,  to  be  exerted  not  only  on  the  electric 
railways  but  also  on  the  owners  of  the  street  pipes.  It 
is  suggested  that  exploring  potential  wires  be  leased 
from  the  city  telephone  companies  to  enable  the  poten- 
tial   differences    in    the   track    system    to   be    recorded 
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graphically  from  hour  to  hour  and  month  to  month  in 
a  central  office,  the  cost  to  be  distributed  equitably  be- 
tween the  electric  railways,  the  water,  gas  and  signaling 
companies  and  the  city.  The  average  system  potential 
difference  recorded  in  this  way  should  not  exceed  a 
small  specified  number  of  volts.  All  new  pipes  should 
be  laid  down  in  the  streets  in  such  a  manner  as  to 
minimize  corrosion  danger.  The  pamphlet  holds  out 
encouragement  for  the  belief  that  by  such  procedure 
metallic  corrosion  in  American  city  streets  due  to  elec- 
trolytic corrosion  may  yet  become  insignificant  without 
excessive  cost  to  bring  this  about. 

We  think  that  the  purport  and  conclusions  of  the 
pamphlet  are  sound  and  should  receive  careful  con- 
sideration by  all  concerned.  The  question  is  one  that 
affects  many  owners,  not  merely  the  electric  railways 
but  also  the  pipe  lines,  the  signaling  companies,  the 
cities  and  the  public.  The  burden  of  expense  should 
neither  be  unnecessarily  magnified  nor  thrown  lightly 
upon  the  electric  companies  that  are  carrying  the  city 
traffic,  to  the  exclusion  of  all  other  participants.  A 
broad-minded  co-operative  policy  is  called  for  in  apply- 
ing reasonable  regulations. 


Installing  ''Light"  Rather  than  "Lamps" 

ALTHOUGH  central  stations,  contractors  and  man- 
ufacturers of  the  progressive  sort  have  been  ac- 
tively pushing  the  gas-filled  tungsten  lamp  along  some 
of  the  lines  of  least  resistance  and  sometimes  least 
profit,  many  have  failed  to  grasp  the  larger  opportuni- 
ties open  to  them  to  maintain  or  increase  lighting  reve- 
nues and  at  the  same  time  render  a  public  service. 
The  facility  with  which  earlier  electric  lamps  could  be 
placed  in  all  sorts  of  positions  encouraged  their  use 
for  decorative  effects  not  before  possible.  However, 
the  arc  lamp  and  even  the  carbon  filament  of  the  old 
days  were  considerably  brighter  than  any  artificial 
illuminant  to  which  we  were  before  accustomed,  and  it 
gradually  began  to  be  evident  that  such  promiscuous 
use  of  the  new  lamps  without  any  means  of  diffusion  or 
softening  the  light  was  in  many  cases  bad  both  artisti- 
cally and  hygienically,  and  was  sometimes  a  positive 
interference  with  clear  vision.  Gradually  the  resultant 
glare  began  to  be  considered  garish  and  incompatible 
with  real  refinement  in  lighting,  to  say  nothing  of  its 


hygienic  aspect.  On  top  of  this  came  the  improvement 
in  the  efficiency  of  the  incandescent  lamp,  which  rap- 
idly increased  its  brightness  or  intrinsic  brilliancy  so 
as  to  make  the  need  of  shading  or  diffusion  still  more 
imperative  for  comfortable  use.  Scientific  men  devised 
methods  of  measurement  and  began  to  acquire  much 
more  definite  knowledge  of  the  bad  effects  of  glare. 
All  these  factors  have  worked  together  to  encourage 
and  increase  the  use  of  indirect  and  semi-direct  light- 
ing and  other  methods  by  which  the  brightness  of  the 
original  source  of  light  is  diffused  or  reduced  before 
exposure  to  the  eye.  Each  increase  in  the  brightness 
of  the  incandescent  lamp  brought  about  by  increase  in 
efficiency  has  made  it  more  necessary  to  diffuse  that 
brightness  and  at  the  same  time  has  made  it  more  prac- 
ticable to  do  so.  The  gain  in  lamp  efficiency  has  more 
than  offset  the  losses  necessary  with  indirect  and  semi- 
direct  lighting  for  interiors  at  all  adapted  to  such  sys- 
tems. A  given  working-plane  illumination  can  now  be 
obtained  in  a  typical  modern  office  area,  for  example, 
for  less  energy  than  was  required  twenty  years  ago 
with  a  carbon-filament  lamp  installation  very  much 
worse  from  the  standpoint  of  glare.  Besides  this,  the 
rates  for  electrical  energy  have  declined. 

All  this  being  the  case,  what  is  the  proper  course  for 
the  central-station  company,  the  contractor  and  the 
manufacturer  of  lighting  equipment?  Obviously  it  is 
to  push  for  the  best  in  lighting  rather  than  for  the 
cheap,  garish  effect.  Specifically,  at  the  present  time 
this  means  for  interior  work,  in  much  occupied  rooms, 
wherever  feasible,  the  adoption  of  semi-direct  lighting 
with  very  dense  bowls,  or  indirect  lighting,  and  for  ex- 
teriors the  use  of  concealed  flood  lights  in  place  of  the 
old  outlining  idea.  Even  the  electric  sign  with  exposed 
lamps  is  susceptible  to  diffusive  treatment  which  makes 
it  more  comfortably  legible  and  hence  more  effective. 
In  such  cases  the  adoption  of  these  ideas  usually  means 
greater  first  cost  and  more  electrical  energy  used  for 
lighting  than  in  the  case  of  a  cheap  make- 
shift, but  these  are  justified  by  the  better  re- 
sults to  consumer  and  public.  It  is,  of  course, 
true  that  there  are  still  many  consumers  who 
insist  upon  glaring  methods  of  illumination  and  will 
have  nothing  else,  but  the  combined  efforts  of  all  who 
sell  illumination,  if  exerted  in  the  right  direction,  are 
powerful. 
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THE  first  issue  of  February  — 
public-relations  number  of 
month — will  inaugurate  the  series  of  "Talks  in 
the  Industry,"  previously  announced,  with  an  interview 
with  Guy  E.  Tripp,  chairman  of  the  board  of  directors  of 
the  Westinghouse  Electric  &  Manufacturing  Company, 
on  the  subject  of  public  policy.  The  electrical  fixation  of 
atmospheric  nitrogen  as  a  factor  in  national  defense  will 
be  the  topic  of  a  leading  article  in  the  department  "Ad- 
vance in  Technical  Theory  and  Practice."  An  abstract 
of  R.  S.  Hale's  address  before  the  inspectors'  convention 
at  Chicago  the  past  week,  tracing  the  history  of  the  con- 
centric-wiring movement  and  defining  its  aims  as  a 
means  of  extending  electric  service  to  the  small  custom- 
er, is  also  planned  for  the  Feb.  5  issue.     In  the  station- 


The  Coming  Issues 
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operating  number  of  Feb.  12  there  will 
appear  articles  taking  up  the  economics 
of  the  steam  equipment  of  the  medium-sized  electric  gen- 
erating station  and  the  problems  involved  in  the  excita- 
tion of  synchronous  machines.  To  the  third  or  engineer- 
ing issue  of  February  John  F.  Gilchrist,  vice-president 
of  the  Commonwealth  Edison  Company,  Chicago,  contrib- 
utes an  article  on  "Opportunities  in  Central-Station 
Work  for  the  Young  Electrical  Engineer."  Means  of 
amplifying  the  oscillograph  for  lecture-room  work,  to  be 
described  in  the  same  number,  will  be  of  particular  edu- 
cational interest.  Tendencies  and  practices  in  handling 
large  loads  over  cable-distributing  systems  will  be  the 
subject  of  an  engineering  article  which  will  appear  in 
this  issue. 
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Bxhibil    Installation  of  Concentric  Wiring  at   Chicago' Convention  of  Electrical  Inspectors 


To  afford  a  practical  demonstration  of  house  wir- 
ing with  bare  concentric  conductor,  during  the  con- 
vention of  the  Western  Association  of  Electrical 
Inspectors,  held   at  the   Hotel    Sherman   in   Chicago 


this  week,  the  Commonwealth  Edison  Company  had 
erected  in  the  hotel  a  temporary  room  which  was 
wired  for  ceiling  and  bracket  lamps  with  the  pro- 
posed conductor  and  fittings. 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


States  Win  Power  Rights 
In  a  decision  of  wide  application  to  water-power  de- 
velopments throughout  the  United  States,  the  Supreme 
Court  of  the  United  States  decided  on  Jan.  24  that 
States  possess  the  power  to  enact  laws  authorizing  con- 
demnation of  power  sites  and  water  rights  by  right  of 
eminent  domain.  The  decision  was  announced  by  Jus- 
tice Holmes  in  upholding  the  constitutionality  of  the 
Alabama  water-power  condemnation  statutes  in  a  case 
touching  the  improvement  of  the  Tallapoosa  River. 
"The  principal  argument,"  said  Justice  Holmes,  "is  that 
the  purpose  of  the  condemnation  is  not  a  public  one. 
To  gather  the  streams  from  waste  and  to  draw  from 
them  energy,  labor  without  brains,  and  so  to  save  man- 
kind from  toil,  is  to  supply  what,  next  to  intellect,  is 
the  very  foundation  of  all  of  our  achievements  and  all 
our  welfare.  If  that  purpose  is  not  public,  we  should 
be  at  a  loss  to  say  what  is." 


Plans  for  N.  E.  L.  A.  Geographic  Sections 
Meeting 

Chairman  L.  D.  Gibbs  of  the  N.  E.-L.  A.  geographic 
sections  committee  sent  out  a  notice  this  week  outlining 
various  topics  for  consideration  at  the  meeting  of  the 
committee  at  the  Hotel  Statler,  Cleveland,  Ohio,  Feb. 
3  and  4,  1916.  The  opening  session  will  be  held  at  10 
a.  m.  the  first  day,  and  the  list  of  subjects  for  sug- 
gestive discussion  includes  numerous  questions  of  pol- 
icy. Among  these  are  the  matter  of  allowing  the  at- 
tendance of  representatives  of  other  public  utilities  at 
conventions  when  not  objected  to  by  Class  A  member 
companies,  the  centralization  of  publication  work  at 
the  association  headquarters,  the  possibilities  in  the 
way  of  establishing  a  standard  schedule  of  conventions 
to  avoid  conflicts  of  dates  and  make  attendance  easier 


for  the  national  officials,  and  the  feasibility  of  securing 
more  uniformity  in  geographic-section  convention  pro- 
grams, leading  to  national  discussion  of  topics  in  a 
"United  States  symposium."  Greater  cumulative  value 
of  papers  and  discussions,  it  is  thought,  may  be  secured 
in  this  way. 


Minnesota    Contractors    Against     Concentric 

Wiring 

The  midwinter  meeting  of  the  Minnesota  Electrical 
Contractors'  Association  was  held  at  the  Builders'  Ex- 
change, St.  Paul,  Minn.,  on  Jan.  24,  with  President 
T.  W.  Findley  presiding.  A  paper  by  A.  W.  Lindgren 
of  Duluth  on  "The  Electrical  Contractor  in  Business" 
induced  considerable  discussion  on  the  position  of  the 
contractor  with  reference  to  the  sale  of  fixtures  and 
household  appliances.  It  was  the  consensus  of  opinion 
that  the  contractor  must  establish  modern,  well  ar- 
ranged and  equipped  stores  for  this  phase  of  his  business 
if  he  expects  to  be  the  electrical  dealer  of  the  future, 
and  that  he  must  act  before  the  hardware  stores,  depart- 
ment stores  and  drug  stores  succeed  in  securing  a  firm 
hold  on  the  trade.  It  was  pointed  out  that  it  is  a  mis- 
take for  the  small  contractor  to  think  that  he  must 
engage  in  this  appliance-sales  business,  since  it  can- 
not be  a  success  when  capital,  proper  display  room  and 
merchandising  and  advertising  talent  are  limited.  There 
was  also  discussion  to  the  effect  that  there  is  no  con- 
nection between  the  contracting  and  merchandising 
businesses,  each  being  separate  in  itself.  Others  re- 
lated experiences  showing  how  the  sales  work  brought 
them  additional  contracting  work  in  providing  neces- 
sary wiring  and  control  for  apparatus  sold,  indicating 
the  close  relation  of  the  two  phases  of  the  industry. 
However,  it  was  generally  agreed  that  there  must,be  a 
segregation  of  the  sales  room  from  the  stock  room  and 
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ihop  and  that  expert  merchandising  ability  should  be 
smployed  in  selling  electrical  devices. 

A  paper  on  "Facts  About  Concentric  Wiring,"  by 
7.  S.  Beck  of  Minneapolis,  in  which  he  reviewed  the 
isage  and  status  of  this  form  of  wire  up  to  the  pres- 
>nt  time,  brought  out  a  general  discussion,  all  in  dep- 
recation of  the  use  of  the  wire.  As.  a  result  the  fol- 
owing  resolution  was  passed  by  the  association : 

"The  Minnesota  Electrical  Contractors'  Association 
n  convention  assembled  is  of  the  opinion  that  the  sys- 
;em  of  concentric  wiring  will  prove  detrimental  from 
in  engineering  and  contracting  standpoint.  Should  this 
system  be  adopted  it  would  greatly  increase  the  life  and 
ire  hazard  and  would  be  a  move  in  the  wrong  direction, 
rherefore,  be  it  resolved,  that  the  National  Electrical 
Contractors'  Association  is  hereby  requested  to  use  its 
?ood  influence  and  best  efforts  to  prevent  its  adoption 
md  general  use  in  this  country." 

A.  W.  Abbott  of  St.  Paul  gave  a  very  interesting  talk 
illustrated  with  charts  on  "Lighting  an  Art  Gallery." 
j.  G.  Ryder  of  Minneapolis  discussed  the  changes  in 
:he  National  Electrical  Code,  and  this  was  followed  by 
i  suggestion  that  the  contractors  get  together  at  fre- 
jaent  intervals  for  the  purpose  of  going  through  the 
jode  and  discussing  it  in  detail  with  the  view  of  a 
comprehensive  understanding  of  the  requirements. 

The  members  in  attendance  were  entertained  by  the 
3t.  Paul  contractors  at  luncheon  and  dinner  at  Car- 
ting's and  with  a  theater  party  in  the  evening. 


Inspectors  Voice   Objections  to 
Concentric  Wiring 

Western  Association  of  Electrical  Inspectors  at  Chicago   Hears 

Addresses  by  R.  S.  Hale  and  C.  W.  Abbott,  but  Expresses  Fear 

of  Undue  Life  and  Fire  Hazards  of  Proposed  System 

The  Wednesday  meeting  of  the  Western  Association 
of  Electrical  Inspectors,  held  at  the  Hotel  Sherman, 
Chicago,  this  week,  was  characterized  by  a  rapid-fire 
two-hour  discussion  of  the  advisability  of  indorsing 
the  adoption  of  concentric  wiring.  Two  papers  on  the 
subject — one  by  R.  S.  Hale  of  Boston,  presenting  the 
central-station  view,  favoring  the  introduction  of  con- 
centric construction,  and  one  by  C.  W.  Abbott,  an  ex- 
inspector  and  a  representative  of  the  American  Con- 
duit &  Manufacturing  Company  of  Pittsburgh,  giving 
views  of  the  manufacturers  of  present  fittings — summed 
up  the  general  points  in  the  situation. 

An  abstract  of  Mr.  Hale's  paper — which  traced  the 
history  of  the  concentric-wiring  movement,  described 
the  purposes  of  the  proposed  construction,  and  pointed 
out  that  the  advocates  of  the  concentric  system  are  at 
present  asking  not  that  it  be  made  to  supersede  exist- 
ing methods  but  that  its  optional  use  be  permitted — 
has  been  held,  for  lack  of  space,  until  next  week. 

Mr.  Abbott  said  the  supposed  opposition  of  manufac- 
turers to  the  adoption  of  concentric  wiring  is  not  based 
solely  upon  their  opinion  that  such  adoption  would  hurt 
their  businesses.  Rumors  of  the  wonderful  advantages 
of  concentric  wiring  which  floated  about  when  the  sys- 
tem was  first  proposed  had,  he  said,  made  the  manu- 
facturers a  little  panicky  and  had  created  the  impres- 
sion, which  still  exists,  that  the  manufacturers  bitterly 
opposed  the  adoption  of  concentric  wiring  in  America. 
They  have  no  desire,  continued  the  speaker,  to  stand  in 
the  way  of  any  movement  which  is  a  step  toward  uni- 
versal electric  service.  They  do  not  believe,  however, 
that  adoption  of  concentric  wiring  is  a  step  in  the  right 
direction,  and  they  base  their  opinion  upon  advices  re- 
ceived from  Europe  and  upon  the  opinions  of  those  fa- 
miliar with  electric  material  in  practice. 


What  Will  Insure  Proper  Grounding  of  Conductor? 

"They  ask  the  sponsors  of  concentric  wiring,"  said 
Mr.  Abbott,  "what  the  janitors  and  the  ten-year-old 
Thomas  Edisons  will  do  in  making  extensions  with  con- 
centric wire.  The  manufacturers  believe  dangerous 
conditions  are  bound  to  result  from  the  use  of  this  wire 
by  such  people,  particularly  since  it  is  not  necessary  to 
ground  the  concentric  wire  in  order  to  make  a  lamp 
burn  or  a  toaster  toast;  and  even  if  grounds  are  orig- 
inally made,  the  manufacturers  deprecate  the  idea  that 
they  may  be  maintained,  as  some  contend,  by  occasional 
re-inspections.  Every  American  citizen  thinks  that  the 
constitution  guarantees  him  the  right  to  tamper  with 
his  lighting  system  whenever  he  sees  fit." 

The  speaker  ridiculed  the  idea,  therefore,  that  a  small 
force  of  inspectors  could  maintain  the  systems  properly 
grounded  if  the  wire  came  into  general  use.  He 
likened  the  conditions  existing  in  the  houses  employing 
concentric  wire  to  a  group  of  homes,  in  each  of  which 
a  stick  of  dynamite  was  hung  by  a  string,  the  safety 
of  the  occupants  depending  upon  occasional  re-inspec- 
tions of  the  string  to  see  that  it  was  not  deteriorating. 
The  manufacturers  believe  further,  he  said,  that  the 
wire  will  not  be  cheap  when  it  is  surrounded  by  some 
of  the  safeguards  inspectors  will  demand. 

Commenting  upon  the  sample  installation  at  the 
Hotel  Sherman  (pictured  on  page  244),  Mr.  Abbott 
said  the  work  showed  evidence  of  high  mechanical  skill 
on  the  part  of  the  workmen  who  had  constructed  it. 
Yet,  he  continued,  many  of  the  bends  employed  were 
sharper  than  the  3-in.  radius  specified  in  the  tentative 
rules  for  concentric  wiring  construction.  To  obviate 
the  recurrence  of  such  dangerous  practices  in  every- 
day use  of  the  wire  he  argued  that  labor  of  such  high 
skill  would  need  to  be  employed  that  all  features  of 
cheapness  in  the  installation  would  disappear.  He  said 
further  that  he  did  not  believe  the  sponsors  of  the 
system — the  central  stations — had  carefully  considered 
all  phases  of  the  problem  or  they  would  have  realized 
that  the  accidents  which  will  follow  the  adoption  of  the 
wire  would  wreck  the  carefully  constructed  and  ex- 
pensively obtained  public  opinion  which  has  recently 
been  built  up  in  favor  of  the  lighting  companies.  Re- 
verting to  the  views  of  the  manufacturers,  the  speaker 
declared  it  to  be  his  belief  that  they  were  ready  to 
co-operate  with  any  other  electrical  interests  in  reduc- 
ing the  cost  of  electrical  construction,  and  he  asked  that 
the  manufacturers  be  given  a  chance  to  work  out  some 
cheaper  system  meeting  all  the  essentials  of  the  present 
code  but  not  including  the  dangers  which  the  manu- 
facturers see  in  the  adoption  of  concentric  wiring. 

Many  Inspectors  Regard  Proposed  Wiring  as 
Hazardous 

It  seemed  to  be  the  almost  unanimous  opinion  of  the 
inspectors  who  spoke  in  the  discussion  that  the  use  of 
concentric  wire  would  introduce  undue  life  and  fire 
hazards.  Among  those  who  spoke  were  men  from 
Texas,  Minnesota,  Ohio,  Illinois  and  many  other 
States.  The  queries  they  propounded  and  the  objec- 
tions they  raised  were  answered  or  explained  by  S.  E. 
Doane  of  Cleveland,  H.  B.  Gear  of  Chicago  and  R.  S. 
Hale  of  Boston. 

The  remarks  of  V.  H.  Tousley  of  Chicago  sum- 
marized concisely  what  seemed  to  be  the  general  opin- 
ion of  the  inspectors.  He  said  the  fact  that  concentric 
wiring  has  proved  successful  in  Europe  does  not  augur 
its  success  in  America,  because  the  American  citizen 
and  the  European  citizen  are  such  widely  varying 
types.  In  Europe  the  common  person  has  a  wholesome 
respect  for  the  majesty  of  the  law;  the  American  cit- 
izen always  does  as  he  pleases,  regardless  of  the  law. 
For  this  reason,  he  said,  railroad  and  other  accidents 
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are  less  frequent  in  Europe  because  people  reepecl  laws 
such  as  those  which  forbid  then  walking  on  the  tracks. 
American  citizens  walk  on  the  tracks  as  they  bos  tit.  In 
spite  of  the  laws.  Mr.  Tousles  contended  further  thai 
adoption  of  concentric  wiring  would  not  appreciably 
decrease  the  cost  of  Berving  the  small  customer,  and 
he  contended  thai   the  sponsors  of  the  system  should 

first  see  to  it  that  the  costs  of  pole-line  construction, 
serviie  connect  ions,  metering  equipment  and  the  like 
were  reduced,  and  then  approach  the  subject  of  cheaper 
interior  wiring. 

Dr.  E.  B.  Rosa  Of  the  National  Bureau  of  Standards, 
Washington,  D.  ('.,  at  the  first  day's  session,  spoke  of 
the  work  of  the  bureau  on  the  National  Safety  Code, 
describing  the  history  of  the  movement  and  making  a 
plea  to  the  inspectors  tor  their  assistance  in  seeing  that 
the  provisions  of  the  code  are  carried  out  if  it  is 
adopted.  He  predicted  that  the  code  would  be  printed 
for  adoption  in  about  two  months,  and  stated  that  dur- 
ing its  first  year  in  force  its  adoption  would  be  tenta- 
tive. He  hoped,  he  said,  that  during  the  first  year  in- 
spectors would  carefully  watch  its  application  in  prac- 
tice and  suggest  such  changes  as  seemed  necessary. 

The  Refillable  Fuse  Situation 
H.  E.  Clifford,  consulting  engineer,  and  Gordon  Mc- 
Kay, professor  of  electrical  engineering  at  Harvard 
University,  speaking  on  the  present  fuse  situation, 
likened  it  to  the  one  that  existed  twelve  years  ago,  when 
there  were  no  fuses  or  fuse  blocks  of  standard  size,  with 
the  result  that  the  customer  paid  more  than  was  neces- 
sary for  his  fuse  equipment  and  many  times  used  im- 
proper fuse  material,  introducing  a  hazard. 

The  question  which  now  confronts  the  fuse  industry 
is:  Shall  a  fuse  that  cannot  be  refilled  be  made  stand- 
ard, or  shall  a  fuse  that  can  be  easily  refilled  be  made 
standard?  The  adoption  and  strict  adherence  to  one  of 
these  principles  would  perhaps  minimize  the  tendency 
to  tamper  with  the  product.  The  all-important  question 
is  which  plan  shall  be  adopted.  Test  results  in  this 
instance  can  be  only  indicative,  and  nothing  but  experi- 
ence in  the  field  can  determine  the  real  fitness  of  fuse 
apparatus.  In  this  connection  the  speaker  commented 
upon  the  recent  decision  of  the  Bureau  of  Standards 
wherein  it  was  recommended  that  the  continuation  and 
extension  of  the  use  of  Economy  renewable  fuses  be 
permitted  by  the  municipal  and  Underwriters'  inspec- 
tion departments,  under  conditions  where  their  per- 
formance can  be  observed  by  each  inspection  department, 
until  sufficient  experience  regarding  their  performance 
under  service  conditions  can  be  obtained  to  justify 
unqualified  approval  or  refusal  to  approve. 

Mr.  Clifford  said  further  that  the  code  specifications 
under  which  fuse  tests  are  now  conducted  are  very 
incomplete  and  that  they  make  no  mention  of  the  amount 
of  reactance  to  be  used  in  the  circuit  and  hence  do  not 
clearly  define  the  conditions  under  which  the  tests  are 
to  be  made. 


Annual  Meeting  of  Society  for  Electrical 
Development 

The  board  of  directors  of  the  Society  for  Electrical 
Development  held  its  annual  meeting  at  the  offices  of  the 
society  in  the  Engineering  Societies  Building,  New  York, 
on  Monday.  General  Manager  Wakeman's  annual  re- 
port was  read  and  accepted,  and  a  budget  of  $100,000 
for  the  1916  expenditures  was  approved. 

A  committee  was  appointed  to  formulate  plans  for 
the  work  of  the  society  during  1916,  and  with  it  rest  the 
plans  for  another  "electrical  week,"  which  it  is  quite 
probable  will  be  held  this  fall. 

It  was  decided  to  hold  a  1916  house-wiring  campaign, 


the  plans  for  which  arc  under  Way.      In  connection  with 

this  campaign  another  meeting  will  be  held  next  Mon 
day  at  the  society's  headquarters  at  L0.80  a.  m.    The 
ciety  will  work  in  co-operation  with  the  manufactun 
centra]  stations  and  others  Interested  in  a  centralized 
house-wiring   campaign    to   bring   about   an    inter 
movemenl  within  the  industry. 

Plans  were  formulated  for  the  cooperative  work  to 
be  carried  on  by  the  society  during  the  year. 

A  special  commit  tee  was  appointed  to  co-operate  with 
the  National  Electric  Light  Association,  the  Associated 
.Manufacturers  of  Electrical  Supplies,  the  Electrical 
Supply  Jobbers  and  one  trade  press  representative  with 
the  object  of  bringing  about  more  intensive  work  in 
communities  where  the  commercial  development  has 
been  slow. 

A  committee  composed  of  J.  M.  Wakeman  and  Ell  C. 
Bennett  was  appointed  to  further  a  development  of  field 
activities  by  the  Society  for  Electrical  Development  and 
the  Jovian  Order  working  in  co-operation. 


Midwinter    Convention    of  the    Illuminating 
Engineering   Society 

The  midwinter  convention  of  the  Illuminating  Engi- 
neering Society  will  be  held  in  New  York  City  at  the 
Engineering  Societies  Building  on  Feb.  10  and  11.  At 
this  time  the  society  will  celebrate  the  decennial  of 
its  existence. 

The  list  of  the  papers  to  be  presented  will  be  a  re- 
view and  record  of  what  has  been  accomplished  in'  the 
art  and  science  of  illuminating  engineering,  and  it  is 
expected  that  the  discussion  will  bring  forth  plans  for 
the  future  advance  of  the  art.  From  this  discussion  the 
society  expects  a  year  of  greater  activity  than  ever 
before  in  all  the  fields  that  have  been  covered. 

The  feature  of  the  convention  will  be  the  acceptance 
of  an  honorary  membership  in  the  society  by  Thomas 
A.  Edison,  who  will  receive  this  honor  at  a  banquet  to 
be  tendered  to  him  at  the  Biltmore  Hotel  on  Thursday 
evening,  Feb.  10.  An  entertainment  program  is  being 
arranged  to  follow  the  banquet. 

The  committee  has  invited  ladies  especially  to  this 
convention,  and  arrangements  are  being  made  for  their 
entertainment.  Among  other  features  a  luncheon  will 
be  given  at  the  Biltmore  Hotel  to  visiting  ladies  on 
Thursday  noon,  when  a  special  exhibition  of  ice  skating 
will  be  arranged. 

On  Friday  afternoon  a  popular  lecture  will  be  given 
by  W.  D'Arcy  Ryan,  the  designer  of  the  lighting  of  the 
Panama-Pacific  Exposition.  This  will  be  illustrated  by 
colored  transparencies,  which  will  convey  more  fully  to 
those  who  did  not  visit  the  Exposition  the  wonderful 
lighting  effects  produced  with  color. 

No  provision  has  been  made  for  a  hotel  or  trans- 
portation committee,  in  view  of  the  fact  that  the  many 
hotels  in  New  York  afford  a  range  in  price  and  con- 
venience which  should  suit  all  delegates. 

The  program  as  arranged  for  the  convention  follows: 

Morning  Session,  Feb.  10. — Auditorium  Engineering 
Societies  Building.  Address  of  welcome  by  John  Pur- 
roy  Mitchel,  Mayor  of  the  city  of  New  York;  response 
to  address  of  welcome  by  Dr.  A.  E.  Kennelly,  professor 
electrical  engineering  at  Harvard  University;  address 
of  president  by  Dr.  Charles  P.  Steinmetz ;  addresses  by 
L.  B.  Marks,  illuminating  engineer  and  first  president 
of  the  society;  Dr.  Hugo  Munsterberg,  psychologist, 
Harvard  University;  J.  Lawrence  Mauran,  architect; 
Dr.  F.  Park  Lewis,  physiologist,  and  George  B.  Cortel- 
you.  , 

Afternoon  Session,  Feb.  10. — Papers. 
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Evening  Session,  Feb.  10. — Hotel  Biltmore.  Address 
y  Dr.  Charles  P.  Steinmetz;  presentation  of  honorary 
lembership  to  Thomas  A.  Edison  by  John  W.  Lieb, 
ollowed  by  an  address  by  Dr.  A.  E.  Kennelly. 

Morning  Session,  Feb.  11. — Papers. 

Afternoon  Session,  Feb.  11. — Papers  and  a  popular 
ddress  by  W.  D'Arcy  Ryan,  entitled  "Lighting  of  Pana- 
la-Pacific  Exposition." 

The  program  of  papers  to  be  presented  at  the  tech- 
ical  sessions  is  as  follows:  "Relation  of  Lighting  to 
Lrchitectural  Interiors,"  by  Prof.  Morgan  Brooks; 
Candle-Power  Measurements  of  Series  Gas-Filled  In- 
andescent  Lamps,"  by  Ralph  C.  Robinson;  "Theater 
ighting,"  by  Bassett  Jones ;  "Illuminating  Engineering 
'hotographs,"  by  B.  H.  Norris;  "Lighting  of  the  Gen- 
ral  Offices  of  the  Consolidated  Gas  and  New  York 
Idison  Companies,  Consolidated  Gas  Building,  New 
ork  City,"  by  Thomas  Scofield  and  Clarence  L.  Law; 
Gas  Lighting  of  a  Large  Cathedral  in  Philadelphia," 
y  J.  D.  Lee;  "An  Interlaboratory  Photometric  Com- 
arison  of  Glass  Screens  and  of  Tungsten  Lamps,  In- 
olving  Color  Differences,"  by  G.  W.  Middlekauff  and 
.  F.  Skogland;  "An  'Average  Eye'  for  Heterochromatic 
'hotometry,  and  a  Comparison  of  a  Flicker  and  an 
!quality-of-Brightness  Photometer,"  by  E.  C.  Critten- 
en  and  F.  K.  Richtmyer;  "An  Integrating  Sphere," 
y  E.  B.  Rosa  and  A.  H.  Taylor;  "The  Box  Photometer," 
y  Prof.  L.  O.  Grondahl. 


President  to  Urge  a  Tariff  Commission 

It  is  said  in  Washington  that  the  bill  which  was  in- 
troduced early  in  the  present  Congress  by  Representa- 
ive  Longworth  of  Ohio  (Republican)  providing  for  a 
ariff  commission  may  be  passed,  or  at  least  that  it  will 
e  the  basis  for  debate  and  action  by  Congress  looking 
j  the  creation  of  such  a  commission,  with  the  approval 
f  President  Wilson. 

President  Wilson  is  understood  to  have  reached  a 
ecision  to  ask  Congress  to  create  such  a  commission, 
nd  it  is  said  that  he  has  changed  his  mind  as  to  his 
nee  expressed  opinion  that  the  Federal  Trade  Com- 
lission  has  all  the  powers  necessary  for  a  tariff  com- 
lission.  At  a  recent  session  of  the  Senate  many  Sena- 
ors  advocated  a  tariff  commission,  among  them  Sena- 
ors  Newlands,  Owen,  Shafroth,  Sutherland,  Gore, 
Vorks,  Smoot  and  others. 

The  President,  it  is  said,  now  desires  a  broad-gaged 
ommission,  with  power  to  act,  to  keep  foreign  goods 
rom  being  "dumped"  into  the  United  States  after  the 
far  in  Europe.  It  is  said  that  he  will  outline  his  views 
n  the  subject  at  the  coming  meeting  of  the  Chamber  of 
Commerce  of  the  United  States  on  the  night  of  Feb.  10. 

Mr.  Longworth's  bill  does  not  give  any  power  to  act 
gainst  foreign  goods  which  there  might  be  reason  to 
uppose  were  being  "dumped"  on  the  United  States, 
iut  he  and  his  friends  believe  that  an  amendment  could 
asily  be  placed  in  the  bill  which  would  give  the  neces- 
ary  powers.  The  bill  provides  for  a  commission  of 
ive  members,  at  salaries  of  $7,000  a  year  for  four  and 
17,500  for  the  chairman,  all  of  them  eventually  to  have 
ix-year  terms.  Power  is  given  to  require  the  produc- 
ion  of  papers  and  books  of  manufacturers  but  the  bill 
>rohibits  the  making  public  of  information  that  would 
)e  of  value  to  business  competitors. 

The  duties  of  the  commission  are  outlined  as  follows : 

"That  it  shall  be  the  duty  of  said  commission  to  in- 
vestigate the  cost  of  production  of  all  articles  which 
)y  any  act  of  Congress  now  in  force  or  hereafter  en- 
icted  are  made  the  subject  of  tariff  legislation,  with 
special  reference  to  the  prices  paid  domestic  and  foreign 
abor  and  the  prices  paid  for  raw  materials,  whether 


domestic  or  imported,  entering  into  manufactured  arti- 
cles; producers'  prices  and  retail  prices  of  commodities, 
whether  domestic  or  imported ;  the  condition  of  domestic 
and  foreign  markets  affecting  the  American  products, 
including  detailed  information  with  respect  thereto,  to- 
gether with  all  other  facts  which  may  be  necessary  or 
convenient  in  fixing  import  duties  or  in  aiding  the 
President  and  other  officers  of  the  government  in  the 
administration  of  the  custom  laws,  and  said  commission 
shall  also  make  investigation  of  any  such  subject  when- 
ever directed  by  either  house  of  Congress." 


A.  I.  E.  E.  Midwinter  Convention 

The  fourth  midwinter  convention  of  the  American 
Institute  of  Electrical  Engineers  will  be  held  in  the  En- 
gineering Societies  Building,  33  West  Thirty-ninth 
Street,  New  York  City,  Feb.  8-9. 

There  will  be  four  technical  sessions,  morning  and 
afternoon,  on  Tuesday  and  Wednesday,  and  a  dinner- 
dance  at  the  Hotel  Astor  on  Tuesday  evening.  The 
technical  program  is  of  a  diversified  character  and  in- 
cludes a  variety  of  subjects  which  will  insure  wide 
interest.  The  meeting  of  the  board  of  directors  will 
be  held  at  the  Institute  headquarters  on  Wednesday 
afternoon  at  the  close  of  the  technical  session. 

The  Institute  midwinter  convention  will  be  followed 
by  a  convention  of  the  Illuminating  Engineering  So- 
ciety in  the  same  building  on  Feb.  10-11,  1916,  the  dates 
of  both  conventions  having  been  decided  through  co- 
operation of  the  two  societies  for  the  convenience  of 
members  who  desire  to  attend  both. 

The  program  of  papers  to  be  presented  at  the  A.  I. 
E.  E.  convention  follows: 

Tuesday  Morning. — "The  A.  I.  E.  E.  and  the  Tech- 
nical Committee,"  by  D.  B.  Rushmore;  "Municipally 
Operated  Electric  Utilities  of  Western  Canada,"  by  A. 
G.  Christie. 

Tuesday  Afternoon. — Symposium  on  high-voltage 
measurements:  "Crest  Voltmeters,"  by  Clayton  H. 
Sharp  and  E.  W.  Doyle;  "The  Crest  Voltmeter,"  by  L. 
W.  Chubb;  "The  Voltmeter  Coil  in  Testing  Trans- 
formers," by  A.  B.  Hendricks,  Jr. ;  "Notes  on  the  Meas- 
urement of  High  Voltage,"  by  William  R.  Work. 

Wednesday  Morning. — Symposium  on  electric  railway 
operation:  "Operation  on  the  Norfolk  &  Western  Rail- 
way," by  F.  E.  Wynne ;  "Chattering  Wheel  Slip  in  Elec- 
tric Motive  Power,"  by  G.  M.  Eaton;  "The  Liquid 
Rheostat  in  Locomotive  Service,"  by  A.  J.  Hall. 

Wednesday  Afternoon. — "Method  of  Determining  the 
Correctness  of  Polyphase  Wattmeter  Connections,"  by 
W.  B.  Kouwenhoven;  "The  True  Nature  of  Speed,"  by 
John  B.  Flowers. 


Government  Ownership  Debate  in  Congress 

A  resolution  which  was  offered  in  the  Senate  by  Sen- 
ator Newlands  providing  for  a  joint  congressional  in- 
vestigation into  interstate  and  foreign  commerce  has 
"struck  a  snag,"  following  an  attempt  made  during  the 
debate  by  Senator  Borah  and  others  so  to  amend  it 
that  the  investigation  would  be  extended  specifically  to 
include  the  question  of  government  ownership. 

The  resolution  is  one  that  was  introduced  following 
the  message  read  to  Congress  in  December  by  President 
Wilson,  in  which  he  recommended  that  the  transporta- 
tion systems  of  the  country  be  looked  into.  It  was  un- 
derstood at  the  time  that  the  President  had  in  mind  the 
possibility  of  ascertaining  what  could  be  done  to  aid 
the  transportation  systems,  and  that  he  had  no  idea 
of  government  ownership  or  regulation  investigations. 
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Senator  Newlands  during  the  debate  on  the  resolu- 
tion u;is  willing  thai  it  should  be  so  phrased  as  to  cover 
an  inquiry  into  government  regulation,  but,  he  said, 
to  agitate  the  question  of  government  ownership  at  this 
time  would  not  he  wis,'  and  would  have  the  sffeel  of 
producing  uncertainty  in  the  business  world. 

The  resolution  was  therefore  not  amended  to  include 
government  ownership  as  suggested  by  Senator  Borah. 

It  was  laid  aside  in  the  Senate,  upon  the  objection  to 
its  passage  DJ  Senator  N'orris  that  any  investigation  of 
the  railroads  would  necessarily  lie  a  lengthy  one.  It  is 
understood  in  Washington  that  the  question  of  amend- 
ing the  resolution  to  include  government  ownership  will 
come  up  again. 


Electric-Range  Sales  Booming  at  Boston 

Sinee  Oct.  1,  1915,  the  Edison  Electric  Illuminating 
Company  of  Boston  has  sold  211  electric  ranges,  and  the 
popularity  of  this  equipment  is  rapidly  increasing,  in 
large  measure  because  of  the  2-cent  energy  rate  apply- 
ing to  the  larger  portion  of  the  consumption  of  such 


Stetson  is  in  receipt  of  letters  inviting  investigation 
from  no  less  than  fifteen  manufacturers  of  gas  ranges 

who  have  seen  the  handwriting  on  the  wall  and  begun 
to  develop  Or  produce  electric  ranges  for  the  market 
they  see  corning. 


ELECTRIC     RANGES     FOR     BOSTON     APARTMENT     HOUSE 

units.  A  striking  evidence  of  this  development  is  shown 
in  the  accompanying  halftone,  illustrating  a  5-ton  elec- 
tric truck  loaded  with  no  less  than  thirty-six  ranges, 
all  destined  for  the  "New  Beacon  Apartments,"  the 
latest  Boston-Brookline  establishment  to  be  completed 
for  residence  uses.  W.  Graydon  Stetson,  superintendent 
of  the  Edison  appliance  department,  stated  this  week 
that  no  other  type  of  range  than  the  electric  could  have 
been  successfully  used  in  these  apartments,  on  account 
of  their  arrangement  and  space  requirements.  The 
thirty-six  suites  in  this  building  are  each  equipped  with 
two  meters,  one  for  lighting  and  one  for  cooking  service, 
all  the  meters  being  mounted  on  a  single  service  board 
in  the  basement.  In  some  of  the  suites  the  electric 
range  is  mounted  on  a  sheet-iron  shelf  supported  by 
angle  irons  on  the  inside  of  a  closet  door,  there  being  no 
separate  room  for  cooking  in  these  instances.  When 
not  in  use,  the  range  is  swung  out -of  sight  behind  the 
door.  The  ranges  in  the  "New  Beacon  Apartments" 
add  about  182  kw.  to  the  Edison  company's  connected 
load  and  are  of  Westinghouse  and  Globe  make. 

About  540  electric  ranges  are  now  in  use  on  the  Edi- 
son system,  and  builders  are  specifying  them  for  indi- 
vidual houses.  W.  J.  MacDonald,  Boston,  has  just  in- 
stalled eighteen  electric  ranges  in  as  many  houses  newly 
completed;  twenty  ranges  have  been  provided  by  the 
Old  Colony  Real  Estate  Trust  for  separate  homes,  and 
the  Wadsworth  interests  have  also  selected  this  method 
of  cooking  in  new  apartments.  Sixteen  different  makes 
are  represented  in  the  Edison  range  sales  since  the 
fall   opened.     Highly   significant  is  the  fact   that   Mr. 


The  National  Security  League  Convention 

William  Barclay  Parsons  of  New  York  delivered  an 
address  in  Washington  last  Saturday  at  the  convention 
of  the  National  Security  League  on  "The  Development 
of  Auxiliary  Forces  of  Reserve  Officers  Drawn  from 
the  Professional  Class,"  in  which  he  urged  the  estab- 
lishment of  an  engineer  reserve  corps  by  the  United 
States  similar  to  the  already  established  medical  reserve 
corps. 

Mr.  Parsons  said  it  was  his  good  fortune  to  be  able  to 
present  "a  definite  move  for  a  definite  detail  of  national 
defense."  He  told  of  the  steps  taken  last  spring  by  five 
national  engineering  societies  of  the  United  States, 
when  separate  committees  were  appointed  to  consider 
the  problems  involved,  out  of  which  grew  a  joint  com- 
mittee representing  26,000  engineers  of  the  United 
States.  He  pointed  out  the  small  number  of  engineer 
officers  in  the  United  States  army — 210 — and  paid  a 
tribute  to  their  high  character  for  engineering  skill  and 
their  experience,  at  the  same  time  declaring  that  in 
number  they  would  be  totally  inadequate  should  a 
serious  situation  arise  to  demand  their  services.  He 
described  the  British  organization,  telling  how  inade- 
quate that  was  found  to  meet  conditions  when  Great 
Britain  went  to  war  and  how  the  engineer  corps  had 
to  be  heavily  increased. 

Confining  his  attention  to  the  engineers  in  the  pro- 
posed reserve,  Mr.  Parsons  said  the  men  could  be  se- 
lected as  the  President  or  Secretary  of  War  would  dic- 
tate. They  could  be  classified  geographically  and  pro- 
fessionally; that  is  to  say,  according  to  the  particular 
line  in  which  their  experience  lay,  so  that  the  War 
Department  would  know  where  to  call  for  men  especially 
versed  in  all  kinds  of  construction. 

The  convention  of  the  National  Security  League  drew 
to  Washington  more  than  1000  business  and  professional 
men  from  all  over  the  United  States.     Addresses  were 
made  on  the  subject  of  the  necessity  for  increased  mili- 
tary preparedness  for  the  United  States  by  such  men 
as  Frederic  R.  Coudert,  Dr.  David  Jayne  Hill,  former 
Ambassador  to  Germany;   Robert  Bacon,  former  Am- 
bassador  to   France   and   former   Secretary   of   State 
John   B.   Stanchfield   of  the  New  York  bar;   Luke  E 
Wright,  former  Secretary  of  War ;  George  von  L.  Meyer 
former  Secretary  of  the  Navy;  Samuel  Gompers,  presi 
dent  of  the  American  Federation  of  Labor;  Elihu  Root 
former  Secretary  of  War  and  former  Senator;  Henr: 
L.  Stimson,  former  Secretary  of  War ;  George  W.  Wick 
ersham,  former  Attorney-General,   and  others. 


Large   Plant  for  Sale  of  Energy  in  Bulk 

Work  has  been  started  on  the  foundation  and  tunne' 
of  a  large  steam  plant  under  the  management  of  th 
American  Gas  &  Electric  Company  at  Windsor,  15  mik 
from  Wheeling,  W.  Va.,  where  one  of  the  company 
subsidiaries,  the  Wheeling  Electric  Company,  is  sit' 
ated.  Tunnels  are  now  being  put  in  to  take  care  of  s 
ultimate  rating  of  180,000  kw.  The  tunnel  and  found 
tion  work  is  being  done  by  the  Foundation  Company  ' 
New  York  City. 

The  present  plans,  which  will  necessitate  an  outl; 
of  approximately  $2,500,000,  call  for  two  30v000-k 
turbine-driven  units,  with  another  similar  unit  to  .' 
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installed  soon  afterward.  The  turbines  will  be  fur- 
nished by  the  General  Electric  Company. 

Five  Babcock  &  Wilcox  boilers,  working  at  250  lb. 
pressure  and  having  approximately  12,625  sq.  ft.  heating 
surface  each,  will  be  installed.  Each  boiler  will  be 
equipped  with  a  superheater  working  at  a  maximum  of 
250  deg.  Fahr.  of  superheat.  The  stokers,  condensers, 
boiler-feed  and  service  pumps  will  be  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company  and 
the  economizers  by  the  Sturtevant  company.  The  en- 
gineering work  is  in  charge  of  Sargent  &  Lundy  of 
Chicago. 

The  American  Gas  &  Electric  Company  has  purchased 
about  110  acres  of  land,  part  of  which  has  been  set 
aside  for  the  new  plant  and  the  remainder  for  factory 
sites.  Already  the  Whittier,  Glassner  Company  has 
purchased  400  to  500  acres  adjacent  to  the  plant,  where 
there  will  be  erected  a  large  new  steel-rolling  mill. 

A  double-steel-tower,  130,000-volt  transmission  line 
will  be  built  to  Canton,  Ohio,  costing  approximately 
$1,000,000.  The  right-of-way  for  this  line  has  been 
secured  and  work  will  start  shortly.  It  is  expected  to 
have  this  line  in  operation  by  the  first  of  next  July.  The 
American  Bridge  Company  has  the  contract  for  fur- 
nishing the  steel  for  the  tower  and  the  Riverside  Bridge 
Company  for  supplying  the  steel  for  the  new  plant. 
The  construction  of  the  line  to  Canton  will  be  under  the 
supervision  of  Frank  Howard,  superintendent  of  dis- 
tribution at  Wheeling. 

Other  lines,  the  number  of  which  has  not  been  defi- 
nitely decided,  will  be  run  from  the  plant  at  a  pressure 
of  66,000  volts  and  will  connect  with  the  present  Wheel- 
ing distributing  system. 

The  plant  will  supply  only  large  consumers  of  energy 
and  will  not  serve  any  domestic  load  except  through  the 
distributing  system  of  some  other  company.  A  contract 
has  been  made  for  the  purchase  of  all  coal  requirements 
for  the  next  forty-five  years  at  a  very  satisfactory  fig- 
ure.    The  mouth  of  the  mine  is  right  beside  the  plant. 


Central-Station  Gains  in  a  War-Order 
Zinc-Mining  District 

Great  Increase  in  Earnings  in  Joplin,  Mo.,  as  a  Result  of  Demand 
for  Zinc  at  High  Prices 

Amazing  figures  of  growth  are  shown  by  some  central 
stations  as  a  result  of  an  increased  demand  for  energy 
by  consumers  who  have  "war  orders."  One  of  the 
typical  instances  is  that  of  the  properties  in  the  zinc- 
mining  district  of  Joplin,  Mo. — the  Empire  District 
Electric  Company  and  the  Ozark  Power  &  Water  Com- 
pany. The  former  company  is  controlled  by  the  Cities 
Service  Company,  and  both  of  the  properties  are  oper- 
ated by  the  Doherty  Operating  Company. 

The  extent  of  the  great  change  which  has  been 
wrought  in  the  position  of  these  companies  by  the  un- 
precedented activity  and  prosperity  in  the  Joplin  dis- 
trict, due  to  the  large  demand  for  zinc  at  high  prices,  is 
shown  by  the  accompanying  table.  In  December,  1915, 
the  gross  earnings  of  the  Empire  District  Company 
showed  a  gain  of  84.1  per  cent  over  the  record  for  De- 
cember, 1914;  the  kilowatt-hour  output  for  the  month 
gained  103.8  per  cent.  In  the  calendar  year  1915  the 
gross  earnings  of  the  company  were  41.2  per  cent 
greater  than  in  1914;  the  kilowatt-hour  output  was  52.2 
per  cent  greater.  The  maximum  load  reached  in  De- 
cember, 1914,  was  11,655  kw.  In  December  of  the 
following  year  it  was  21,550  kw. 

The  contrast  between  the  1914  and  1915  results  of 
operation  of  the  Ozark  company  was  even  sharper, 
owing  to  the  fact  that  the  earnings  of  this  property  in 


the  earlier  year  were  below  those  shown  normally.  The 
earnings  for  December,  1915,  increased  242.6  per  cent 
over  those  of  December,  1914;  the  gain  in  kilowatt-hour 
output  in  the  same  period  was  377.3  per  cent.  In  the 
entire  year  1915  the  earnings  were  73.5  per  cent  above 
those  for  1914,  and  the  kilowatt-hour  output  was  87.8 


ELECTRICALLY    OPERATED    ZINC    MILL    IN    JOPLIN    DISTRICT 

per  cent  higher.  The  maximum  load  in  December,  1915, 
was  10,800  kw.,  as  compared  with  10,150  kw.  in  Decem- 
ber, 1914. 

The  large  gains  which  these  figures  indicate  come 
mainly  from  the  increased  demand  for  energy  in  zinc 
mines,  although  the  unparalleled  activity  in  that  indus- 
try has  also  stimulated  consumption  by  the  other  classes 
of  consumers.  The  power  business  of  the  company  as 
a  whole  furnishes  about  80  per  cent  of  its  total  earnings. 

In  preparation  for  the  large  business  which  it  antici- 
pated from  zinc  mines  even  under  normal  conditions, 
the  company  built  line  extensions  five  years  ago  which 
entirely  covered  the  district.  When  the  unprecedented 
demand  for  zinc  developed  almost  directly  after  the  be- 
ginning of  the  war,  therefore,  the  company  did  not  have 
to  construct  additional  lines.  Within  six  months  from 
the  time  the  European  war  was  started  the  price  of  zinc 
ore  rose  from  $36  per  ton  to  $100  per  ton.  Since  then 
it  has  gone  as  high  as  $135  per  ton,  and  the  present 
market  price  is  about  $110  per  ton.  The  normal  export 
business  to  England  and  the  usual  domestic  demand 
were  succeeded  by  enormous  buying  orders  from  brass 
manufacturers  and  from  foreign  buyers.  The  situation 
was  accentuated  by  the  closing  of  Mexican  mines  and 
the  destruction  of  Belgian  mines  and  smelters  by  the 
Belgians  before  the  oncoming  German  invasion. 


TYPICAL   MOTOR  DRIVE   IN   JOPLIN    ZINC   MILL 

Under  the  stimulus  of  the  high  prices  the  mines  which 
can  secure  sufficient  energy  are  being  operated  continu- 
ously with  three  shifts  of  men.  A  number  of  contracts 
for  limited  service  have  been  made.  For  the  last  four 
months  some  of  the  mines  which  could  not  get  a  supply 
of  energy  otherwise  have  been  operated  for  twelve  hours 
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per  day,  or  Prom  •>  o'clock  a1  night  in  6  o'clock  In  the 
morning.    They  thus  take  the  load  released  by  the  stop 
page  of  the  demand  from  stone  (marries  at  Carthage, 
which  are  Berved  through  the  daylight  hours  by  the 
Empire  District  company.    The  consequence  of  the  <le 
mand  for  all  of  the  energj   which  the  company  has  at 

its    disposal    is    that    it    has    stopped    Soliciting    business, 
and  BOme  Of   the  power  salesmen   have  been  transferred 

to  other   properties  controlled   by   the  Cities  Service 
Company. 

Supplementing  the  25,000  kw.  produced  at  its  steam 
station  in  the  Joplin  district,  the  Empire  District  com 
pany  purchases  8000  kw.  from  the  hydroelectric  plaid 
Of  the  Ozark  company.  The  latter  company  has  mar- 
keted or  contracted  to  market  all  of  its  supply  of  energy. 
In  order  to  provide  additional  facilities  the  Empire  Dis- 
trict company  has  purchased  a  second-hand  turbine  from 
the  Edison  Electric  Illuminating  Company  of  Brooklyn. 
The  rating  of  this  turbine  is  6000  kw.,  but  it  has  carried 
a  load  of  9000  kw.  to  10,000  kw.  The  company  figures 
that  this  turbine  will  pay  for  itself  in  three  months.  It 
was  found  to  be  impossible  to  obtain  prompt  delivery  of 
a  new  turbine,  and  in  view  of  the  great  demand  which 
confronted    the    company,    the    only    alternative    was 

MONTHLY  CROSS  EARNINGS  AND  KILOWATT-HOIK  OUTPUT  OF  COMPAMIS 
IN  THE  .IOIM.1N  ZINC-MINING  DISTRICT 


increase    in    proportion    as    tin-    price    of    zinc    advam  «■ 

above  thai  quotation.    This  means  that   many  miner 
receive  from  (6  to  $8  per  day. 


Gross  Revenue 


1915 


Empire  District  Electric  Company: 

January 

February        

March  

April 


May 
June . . 
July... 
August 


September 
October .  . 
November 
December 

12  months 


Ozark  Power  &  Water  Company: 

January 

February 

March .  

April 


May 
June   . 
July... 

August . 


September . 
October    . 
November 
December 


M,s..7(i:i 
62,119 
66,017 
60,859 

56,437 
55,796 
56,688 
57,155 

58,755 
60,718 
59,015 
61,751 


$724,013 


511,967 
12,039 
12,128 
11,274 

11,471 
5,776 
7,213 
5,569 

8,040 
5,705 
5,362 
6,909 


Output:   Kilowatt-Hour^ 


$63,091 
63,231 
71,403 
70,828 

73,324 
81,151 
82,499 
96,608 

98,000 
102,377 
106,227 
113,711 


$1,022,450 


$10,509 
13,423 
14,078 
14,730 

13,465 
14,534 
11,074 
11,348 

15,226 
19,257 
18,198 
23,670 


12  months  $103,453   $179,512   26,249,795   49,307,100 


4,986,309 
4,500,210 
4,961,000 
4,668,950 

4.310,490 
4,231,617 
4,233,141 
4,434,955 

4,385,607 
4,658,572 
4,547,663 
4,612,870 


4,891,960 
4,873,510 
5,784,815 
5,583,570 

5,942,065 
6,532,920 
6,822,760 
8,109,320 

7,893,980 

8,497,665 
8,675,780 
9,402,638 


54,531,384  83,010,983 


3,681,095 
3,861,600 
3,880,400 
3,407,400 

3,481,200 
939,700 

1,571,600 
806,900 

1,960,500 
836,700 
667,200 

1,155,500 


2,965,200 
4,410,400 
4,651,100 
5,160,100 

4,515,000 
4,980,700 
3,167,200 
3,089,500 

4,230,300 
3,826,200 
2,796,400 
5,515,000 


the  purchase  of  a  second-hand  machine.  In  order  to 
provide  for  the  turbine  which  has  been  purchased  the 
Empire  District  company  will  build  an  addition  to  the 
power  station  which  it  built  five  years  ago.  The  addi- 
tion will  add  about  50  per  cent  to  the  size  of  the  struc- 
ture.    Construction  work  is  now  under  way. 

While  the  rate  under  the  schedule  for  zinc  mines  is 
low,  it  is  practically  a  continuous  load  under  present 
conditions.  The  schedule  provides  for  a  sliding  scale, 
according  to  the  consumption.  In  addition  the  com- 
pany furnishes  part  of  the  energy  for  two  interurban 
roads  which  traverse  the  district  and  provides  general 
service  in  the  cities  of  Joplin,  Webb  City  and  Carthage, 
Mo.,  and  in  Galena  and  Columbus,  Kan.  The  accumu- 
lating wealth  which  is  transforming  the  district  may  be 
indicated  by  the  statement  that  the  normal  price  of  zinc 
ranges  from  $30  to  $40  per  ton.  Labor  troubles  have 
been  averted  by  agreement  of  the  mining  companies  to 
base  wages  on  a  market  price  of  $40  per  ton,  with  an 


Federal  Water-Power  Legislation 

Senate  Committee    Offers  a  Substitute  Measure  for  Ferris  Bill 

Nat  lonal  Conservation  Association  Pi  (pares  Act  tve 
Campaign  to  Combat  Movement 

The  public  lands  committee  of  the  Senate  has  reported 
to  that  body  a  substitute  for  the  Ferris  water-power 
bill  recently  passed  by  the  House  of  Representatives 
The  substitute  recognizes  both  state  and  federal  juris- 
diction over  water-power  sites  in  the  United  States  and 
directs  that  all  interstate  business  in  connection  with 
water-power  grants  shall  be  under  control  of  the  Inter- 
state Commerce  Commission,  leaving  to  the  respective 
states  the  regulation  of  intrastate  business.  The  leas- 
ing period,  fifty  years,  is  the  same  in  both  bills,  but  the 
Ferris  bill  gives  the  federal  government  at  all  times 
full  control  and  regulation  of  projects. 

The  indication  in  this  substitute  bill,  as  well  as  other 
indications,  points  to  the  fact  that  there  is  to  be  a 
prolonged  debate  and  many  parliamentary  skirmishes 
over  the  passage  of  this  and  the  other  water-power 
measures  before  Congress,  a  situation  made  still  more 
likely,  according  to  reports  from  the  representative  of 
the  Electrical  World  at  Washington,  by  the  report  on 
water-power  subjects  recently  sent  to  the  Senate  by  the 
Secretary  of  Agriculture  claiming  monopoly  in  water- 
power  developments  on  the  Pacific  Coast. 

Furthermore,  bulletins  being  issued  in  Washington 
by  the  National  Conservation  Association,  of  which 
Gifford  Pinchot  is  president,  are  being  so  phrased 
that  there  is  an  intimation  that  if  bills  are  passed  in 
Congress  not  satisfactory  to  the  conservation  element 
represented  by  the  association  attempts  will  be  made 
to  have  President  Wilson  veto  them.  A  recent  bulletin 
issued  by  the  association  (Jan.  25)  quotes  the  language 
of  President  Roosevelt  when  he  vetoed  the  James  River . 
Dam  bill  January,  1909,  in  which  he  said  of  corpora- 
tions  interested  in  water-power: 

"They  pay  no  attention  to  state  boundaries  and  are 
not  interested  in  the  constitutional  law  affecting  navi- 
gable streams  except  as  it  affords  what  has  been  aptly 
called  a  'twilight  zone,'  where  they  may  find  a  conve- 
nient refuge  from  any  regulation  whatever  by  the  pub- 
lic, whether  through  the  national  or  state  governments." 

These  words,  the  conservation  association's  bulletii 
of  Jan.  25  says,  "could  equally  apply  to  the  situatioi 
to-day,"  and  it  is  announced  that  Congress  and  the  press 
are  to  be  supplied  with  further  bulletins  outlining  the 
association's  attitude. 

The  Shields  bill,  providing  for  the  development  oi 
water-powers  on  interstate  streams,  has  been  favorablj 
reported.  It  is  on  the  Senate  calendar  and  may  come 
up  at  any  time.  This  bill  is  similar  to  the  Adamson  bill 
in  its  more  important  particulars.  The  latter  passed 
the  House  at  the  last  Congress  and  has  been  reintrc 
duced  in  the  present  House  with  some  changes.  As  the 
Adamson  bill  now  stands  it  is  approved  by  the  conserva 
tionists.  There  may  be  additional  hearings  granted  or 
the  newly  introduced  Adamson  bill. 

In  the  report  of  the  Senate  committee  on  public  lands 
on  the  substitute  for  the  Ferris  bill  submitted  by  Sen- 
ator Myers,  it  is  said : 

"The  bill  distinctly  recognizes  the  ownership  of  anc 
the  right  of  control  in  the  states  of  the  use  of  the  water; 
in  the  flowing  streams  of  the  states.  In  cases  when 
latent  power  is  going  to  waste  in  the  streams  pf  th< 
states  and  where  the  land  adjacent  thereto  and  neces 
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ary  for  the  location  of  power  sites  belongs  to  the  United 
Itates  government  this  measure  recognizes  that  there 
lust  be  co-operation  between  the  states  which  control 
he  water  and  the  United  States  government,  which 
wns  the  land.  Neither  alone  can  successfully  develop 
rater-power. 

"The  bill  in  no  wise  seeks  to  encroach  upon,  impair 
t  destroy  any  of  the  rights  of  the  states.  It  is  not 
ntended  in  any  wise  or  in  any  degree  to  trench  upon 
he  right  of  the  state  to  the  control  of  the  water  flowing 
n  the  streams  within  its  borders." 


Seattle  Needs  More  Electricity 

j  Number  of  Sites  Which  Can  Be  Paid  for  with  Utility 
Bonds  Are  Offered  to  City 
J.  B.  Ross,  superintendent  of  lighting  for  the  city  of 
Seattle,  Wash.,  has  submitted  to  the  Mayor  and  City 
Council  a  report  on  the  needs  of  further  electricity  for 
he  city  lighting  system.  The  present  hydroelectric 
lant  at  Cedar  Falls  delivers  approximately  9600  kw. 
n  Seattle,  and  the  steam  plant  on  Lake  Union  is  capable 


the  municipal  system  will  not  hold  water,  and  the 
question  of  the  method  of  sealing  it  is  now  still  under 
discussion  and  investigation.  It  is  suggested  that  the 
building  of  a  new  plant  at  a  location  entirely  different 
has  several  distinct  advantages.  The  transmission  lines 
will  be  independent  and  so  not  subject  to  trouble  at  the 
same  time  as  the  Cedar  River  plant  from  lightning,  fires 
or  other  hazards.  The  conditions  of  floods  or  snow- 
storms will  also  be  different,  and  the  city  will  have  an 
entirely  independent  source  of  supply,  better  guarantee- 
ing continuous  operation  of  the  lighting  system. 

The  Olympic  Power  Company,  owning  the  Elwha 
plant,  has  offered  to  sell  its  present  holdings  to  the  city 
for  5  per  cent  utility  bonds  at  par.  The  offer  is  for  the 
sale  of  the  entire  holdings  of  the  company,  personal 
and  realty,  including  all  transmission  lines,  developed 
units  and  the  undeveloped  power  sites  at  McDonald  and 
Glines  Canyon,  and  all  contracts  and  good-will,  the 
sum  asked  being  $1,775,000.  There  are  four  sites  on 
the  Elwha  which  will  permit  a  total  economical  develop- 
ment of  120,000  kw.  on  50  per  cent  power-factor. 

The  Western  Power  Company  has  offered  to  construct 
complete  and  deliver  to  the  city  a  40,000-kw.  develop- 


JMMARY  OF  DEVELOPMENT  COSTS  AND  COST  OF  POWER  FOR  VARIOUS  WATER-POWER  AND  STEAM  PLANTS.    POWER   COST    FIGURED   ON  40  PER  CENT 

STATION  FACTOR,  POWER  AT  1.5.000  VOLTS  IN  SEATTLE 


Development 


Iwha 

lwha 

ushmau 

ushman 

•eer  Creek 

'eer  Creek 

ackwood  Lake 

ackwood  Lake 

uiattle 

»uk-Suiattle 

iebb 

!ebb 

team  plant  in  Seattle,  oil  at  80c 

team  plant,  eoal  at  $1.55 

team  plant,  mill  refuse  at  $1 
per  unit 

team  plant  at  mine,  coal  at  $1 

per  ton 


Kw. 
Delivered 
in  Seattle 


32,000 
110,000 
27,000 
54,000 
27,000 

40,000 
25,000 
55,000 
30,000 
125,000 

30,000 

45,000 

7,500 

7,500 

7,500 


Miles 
Transmis- 
sion 


Total 
Cost 


184 
184 
92 
92 
54 

54 
93 
93 

75 
75 

45 

45 

0 

0 


Cost 
per  Kw. 


Operation 
per  Kw.-Hr. 

Cents 


Deprecia- 
tion per 
Kw.-Hr., 

Cents 


$4,018,700 
11,268,915 
4,132,500 
5,607,208 
3,853,770 

4,568,220 
3,463,900 
7,444,962 
4,315,000 
16,000,000 

5,177,000 

6,600,000 

378,357 

413,357 

418,357! 


$125  58 

0.033 

102.44 

0.018 

153.06 

0.023 

103.84 

0  019 

142.73 

0.021 

114.21 

0.024 

138.55 

0.025 

135.36 

0.018 

143.83 

0  020 

128.00 

0.014 

172.57 

0.019 

146  70 

0  021 

50  45 

0.097 

55.12 

0.108 

55.78 

0.119 

86.72 

0.064 

0  162 
0  160 
0.231 
0.162 
0.225 

0.183 
0  217 
0.223 
0.246 
0.219 

0.238 
0.213 
0  086 
0.094 

0.095 


l)  148 


Interest  Fuel 

per  Kw.-        per  Kw.- 
Hr.,  Cents  '  Hr.,  Cents 


0.179 
0.146 
0.218 
0.148 
0.204 

0.163 

0.198 
0  193 
0  203 
0.183 

0  246 
0  209 
0  072 
0.079 

0.080 


0  472 
0  323 


Total 

Total 

per  Kw.- 

per  Kw.- 

Hr.,  Cents 

Year 

Cost  After  Sinking 

Fund  Retires  Interest 

Charges 


Per  Kw.- 
Hr.,  Cents 


0  400 
0.332 
0.472 
0  329 
0.450 

0  370 
0  440 
0  434 
0  471 
0.416 

0.503 
0  443 
0.727 
0  604 

0  607 


$14  04 
11.61 
16.54 
11.52 
15.77 

12.94 
15  40 

15  21 

16  52 
14.57 

17.64 
15.55 
25.49 
21.16 

21.45 


0  221 
0  186 
0  254 
0.181 
0  246 

0.207 
0.242 
0  241 
0  266 
0.233 

0  257 
0  234 
0  655 
0.525 

0.527 


Per  Kw. 
Year 


$7.76 
6  49 
8.89 

6  33 

S  63 

7  23 
8.47 
8.44 
9  33 
8.17 

9.00 
8.21 
22.97 
18  41 

18.16 


if  producing  a  maximum  of  approximately  10,000  kw. 
Although  the  latter  plant  was  intended  primarily  as 
in  emergency  plant,  it  is  now  carrying  2750  kw.  regu- 
arly.  In  order  to  meet  the  growing  demands  on  the 
nunicipal  system  it  is  estimated  that  a  plant  of  22,500 
:w.  should  be  installed  soon. 

Although  water-power  in  the  State  of  Washington  is 
)lentiful,  yet  large  water-powers  that  will  give  good 
)ermanent  service  at  reasonable  cost  are  comparatively 
ew.  Some  large  sites  worth  developing  that  lie  within 
i  100-mile  radius  of  Seattle  are  given  in  the  report  as 
'ollows : 

Skagit  River— 200,000  kw. 

Elwha  (four  plants)— 50,000  kw. 

Sauk-Suiattle  (one  plant)— 50,000  kw. 

Cushman  site   (one  plant) — 40,000  kw. 

Packwood  Lake  (one  plant) — 30,000  kw. 

Skyhomish  River  (two  plants) — 30,000  kw. 

Deer  Creek — 18,000  kw. 

The  great  majority  of  the  developments  are  in  the 
government  reserve,  and  the  largest  of  them,  that  on 
;he  Skagit  River,  was  filed  on  some  time  ago  by  the 
Puget  Sound  Traction,  Light  &  Power  Company  of 
Seattle. 

As  is  probably  well  known,  the  Cedar  River  basin  of 


ment  on  the  Deer  Creek,  with  permanent  flume,  for 
$5,550,000. 

John  C.  Eden  has  offered  the  city  a  25,000-kw. 
development  on  the  Skyhomish  River,  with  sufficient 
water  to  operate  continuously  at  17,000  kw.  and  to  carry 
a  peak  of  25,000  kw.  for  five  hours  a  day,  together  with 
a  transmission  line,  for  $2,215,000. 

The  project  on  Packwood  Lake  has  been  offered  by 
the  Valley  Development  Company,  which  will  build  and 
sell  to  the  city  of  Seattle  a  hydroelectric  plant  capable 
of  delivering  25,000  kw.  on  the  low-tension  side  of  sub- 
station transformers,  for  $132  a  kilowatt. 

A  number  of  other  projects  were  considered,  four  of 
which  were  worthy  of  more  than  passing  mention.  As 
a  guide  to  the  comparison  of  the  various  plants  the 
summary  given  in  the  table  herewith  was  prepared. 

The  city  of  Seattle  has  filed  on  the  water  rights  of  the 
Cushman  and  Sauk-Suiattle  projects,  and  the  superin- 
tendent of  the  lighting  department  recommends  that 
several  of  the  best  offers  for  a  complete  plant  be  further 
investigated  without  delay.  If  no  new  plant  is  to  be  in 
operation  in  the  winter  of  1917  or  the  following  summer, 
it  is  recommended  that  during  1917  a  5000-kw.  steam 
addition  be  made  to  the  Lake  Union  plant  to  tide  over 
the  city  until  the  water-power  development  is  complete. 
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Electric  Service  in  a  Cotton-Duck  Mill 


Pown  and  Lighting  Equipment  of  Cotton  Mill  at  Woodberry,  Md.     Methods  of  Serving  Motors 
and  Lamps     Data  on  the  Operating  Requirements  of  Departments  in  the  Mill 


A  LARGE  remodeled  cotton-duck  mill  operated  bj 
William  E.  Hooper  \  Sons  at  Woodberry,  Mil., 
now  contains  ii(.»  motors  of  a  combined  rating  oi 
nearly  2000  hp.  Berved  from  the  system  of  the  Consoli 
dated  Gas,  Electric  Light  &  Power  Company  of  Balti- 
more. In  what  here  follows  the  construction  and  lay- 
out features  of  the  plant  are  presented,  together  with 
data  covering  the  motor  drives,  control  apparatus,  me- 
chanical  transmission  and  mill  equipment. 

Three-phase,  twenty-five-cycle,  13,500-volt  energy  is 
furnished  this  mill  by  the  Baltimore  company  and  is 
brought  to  the  plant  through  underground  cables  which 
emerge  in  a  transformer  house,  separate  and  distinct 
from  the  mill  building.  In  this  house,  a  portion  of 
which  is  shown  in  Fig.  3,  are  installed  three  400-kva., 
13,500  550-volt  transformers  and  one  spare  unit,  a 
100-kva.,  13,500  110-volt  lighting  transformer,  and  the 
high-tension  switching  and  instrument  equipment.  The 
conductors  from  the  incoming  cable  fan  out  back  of  the 
high-tension  switchboard  and  join  disconnecting 
switches  separated  by  barriers.  From  the  switches 
jumpers  lead  to  horizontally  arranged  busbars  from 
which  taps  extend  to  a  bank  of  single-pole  oil  switches 
set  in  concrete  compartments.  The  13,000-volt  indi- 
cating, integrating  and  recording  meters  are  shown  on 
the  panels  in  front  of  the  oil  switches.  From  the  high- 
tension  oil  switches  circuits  extend  through  a  tile-duct 
line  which  opens  at  one  end  of  the  transformer  row 
about  9.5  ft.  above  the  floor.  There  the  cables  connect 
with  the  transformer  bus,  which  consists  of  insulated 
copper  rods  supported  by  insulators  attached  to  a  pipe 
framework. 

Connecting  the  power  transformers  with  the  low-ten- 
sion switchboard  are  two  three-wire,  three-phase  feed- 
ers which  terminate  in  disconnecting  switches  mounted 
on  the  rear  of  the  board.  This  switchboard  consists  of 
one  main  and  one  feeder  panel  for  lighting  circuits  ahd 


on  ■    main    panel    and    five    feeder    panels    for    motor 
circuits. 

Main  Switching  and  Metering  Equipmeni 

AM  energy  for  operating  motors  first  passes  through 
an  oil  circuit-breaker  without  time-limit  relay  but  set 
to  open  when  a  serious  short-circuit  occurs.  This  switch 
energizes  a  bus  to  which  are  connected  the  sub-main 
oil  switches.  These  are- equipped  with  time-limit  relays. 
On  the  same  panel  with  the  main  oil  switch  are  mounted 
apparatus  for  indicating  grounds,  an  indicating  volt- 
meter, and  a  combined  indicating  wattmeter  and  to- 
talizing watt-hour  meter.  Attached  to  an  adjacent 
panel  is  a  recording  voltmeter. 

The  lighting  circuits  are  protected  by  a  three-pole, 
individual-trip,  independent-arm  circuit-breaker.  The 
lighting  sub-mains  are  controlled  by  three-pole  fused 
knife-blade  switches.  .  The  main  lighting  panel  is  also 
equipped  with  an  integrating  watt-hour  meter  and  pilot 
lamps  for  indicating  grounds.  Each  motor  sub-main 
panel  is  also  equipped  with  an  integrating  watt-hour 
meter. 

The  circuits  for  serving  the  motors  constitute  the 
greater  portion  of  the  cotton-mill  wiring  installation. 
In  general,  a  separate  main  is  run  in  each  department  so 
that  the  amount  of  energy  required  for  any  particular 
operation  can  be  accurately  determined.  As  a  rule,  the 
motor  mains  terminate  in  centers  of  distribution,  al- 
though in  some  cases  where  the  number  of  motors 
grouped  near  one  point  is  small  the  power  main  nearest 
the  group  is  tapped  and  branches  extended  to  the  motors. 

The  majority  of  motors  are  rated  at  15  hp.  to  25  hp. 
and  thrown  directly  on  the  line  by  textile  switches  when 
started  without  load.  Where  they  are  required  to  ac- 
celerate with  a  load,  however,  oil  switches  with  time- 
limit  relays  are  employed.  In  all  cases  each  motor  is 
protected  by  fuses.    Where  motors  of  large  rating,  such 


figs.  1  and  2- 


-FOUR-FRAME    MOTOR   DRIVES   IN    SPINNING  ROOM,   SHOWING    CUT-OUT    BOXES   AT    THE    SIDE    OF    CEILING    RADIATORS 
AND    (ON   THE   RIGHT)     MOTOR   STARTERS    MOUNTED   IN    WINDOWS 
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FIGS.   3   AND  4 — INTERIOR  OF  TRANSFORMER   HOUSE,   AND    LOW-TENSION     MILL    SWITCHBOARD 


VTA  COVERING  MOTORS,  CONTROL  EQUIPMENT  AND  MACHINES  DRIVEN 


Number  and 

Type  of 

Number  and 

Speed, 

Size  of 

Type  of 

Machine.? 

Hp.« 

R.p.m. 

Pulleys  on 
Each  Motor 

Starting  Devicet 

Driven  by 
Each  Moto 

?ht 

10 

1,420 

Two  10.5x4x4 

Textile,  style  176,923 

Lap  breaker 

n 

7.5 

1,420 

Two  10.5x4x4 

Do. 

Lap  finisher 

e 

5 

705 

One  7^x4x4 

Do. 

Two  slubbers 

ree 

7.5 

705 

Two  7^x4x4 

Do. 

Four  slubbers 

to 

7.5 

705 

One  7jx5 

Do. 

Drawing  framer 

e 

100 

720 

One  20.5x10x10 

Auto    starter,    type    E,    style 
148,201;  O.  L.  and  N.  V.  re- 
lease, 151,646  A 

Cards 

e 

125 

720 

One  20.5x10x10 

Type  Q,  style  150,049;  two  auto 
transformers,  style  10,315 

Do. 

ree 

7  5 

705 

Two  9.5x4x4 

Textile,  style  176,923 

Four-fly  frame? 

ra 

7  5 

705 

Two  8.2x4x4 

Do. 

Do. 

e 

10 

580 

One  17.2x5 

Elevator  switch,  style  146,630 

Elevator 

re 

15 

1,440 

Two  9.1x6x6 

Type  H  oil  circuit-breaker,  style 
115,338  A;  O.  L.  and  N.  V. 
release. 

Four  twisters 

le 

15 

1,440 

Two  9.5x6x6 

Do. 

Do. 

e 

25 

720 

Two  Il?x6x6 

Do.,  style  115,339  A 

Do. 

VO 

25 

720 

Two  14^x6x6 

Do. 

Do. 

c 

20 

720 

Two  17.75x6x6 

Do.,  style  115,338  A 

Do. 

le 

20 

720 

One  18  4/15x6x6; 
one  17.75x6x6 

Do. 

Do. 

e 

1,430 

One  7.25x4x4 

Auto  starter,  style  90,846;  re- 
lay, 151,642  A;  O.  L.  and  N. 
V.  release 

Spooling  frames 

ree 

20 

1,440 

Two  7^x6x6 

Type   H   circuit-breaker,   style 

Four     spinning 

115,338  A;  O.  L.  and  N.  V. 

frames 

release 

iventv-one  20 

1,440 

Two  9.1x6x6 

Do. 

Do. 

le 

10 

1,420 

One  7x5 

Auto-starter,  style  90,845;  relay 
H  151,641  A 

Fan-picker-room 

vo 

10 

705 

One  7|xo 

Do. 

Drawing  frame 

le 

7.5 

705 

One  20x4;  one  4| 
x2.5 

Textile  176,923 

Lap  machine 

le 

5 

1,420 

One  6^x2.5x2.5 

Do. 

Spoolers 

iree 

30 

1,430 

One  12x4x4 

Type    E     auto-starter;     style, 
148,799;  relay,  151,643  A 

Waste  machines 

ght 

5 

1,420 

One  7x4 

Textile 

Openers 

1C 

5 

1,420 

One  7|x4 

Do. 

Do. 

vo 

75 

480  lOi 

Type  E:l  auto-starter  with  re- 

Looms 

17x10 

lay 

ic 

75 

480 

One  21x14 

Do. 

Filling  winders 

le 

15 

710 

Two  12x6x6 

Do. 

Tube  winders 

ra 

30 

470 

Two  15x8 

Do. 

Wick  loom 

1C 

5 

700 

Gear    74-T    6-P; 
pinion  39-T  6-P 

Textile 

Sewing  machine 

j     1.5-in.  face 

vo 

3 

700  [Gear    64-T    6-P; 
pinion  34-T  &-P 
1-in.  face 

Do. 

Do. 

le 

10 

710  JTwo  9x5 

Auto-starter 

Seamers 

le 

3 

460  !One  6x5 

Textile 

Printing  press 

ic 

10 

710   One  9x7 

Auto-starter 

Starchers 

le 

50 

470   One     20x8;     one 
18x8 

Do. 

Branders 

le 

20 

470  lOne     11x6;     one 
1     16x6 

Do. 

Bailers 

ic 

20 

710  [One  14x9 

Do. 

Seamers 

le 

5 

705   One  6x5 

Textile 

Warpers 

le 

40 

470 

One  20x12 

Auto-starter 

Looms 

vo 

3 

700 

One  7x4 

Textile 

Beamers 

>e 

10 

1,420 

One  8.75x8  (flat) 

Auto-starter 

H.  beamer 

vo 

1 

455 

One  5.25x3 

Textile 

Warp  mill 

le 

7.5 

1,420 

None 

Auto-starter 

Lathe 

le 

3 

1,410 

One5|x4 

Textile 

Machine  shop 

as  100  hp.,  are  used,  auto-transformers  are  provided. 
Wherever  feasible  the  starting  devices  have  been 
grouped,  usually  in  front  of  windows.  Considerable 
care  has  been  taken  to  make  the  installation  as  nearly 
fireproof  as  possible,  special  junction  boxes  having  been 
provided  over  the  terminals  of  various  motors  and  start- 
ing devices  so  as  to  shield  them  from  cotton  and  lint. 
The  construction  employed  for  inclosing  connections  be- 
tween starting  devices  and  feeders  is  similar  to  that 
shown  in  the  accompanying  illustration. 

Practically  every  machine  has  an  individual  motor, 


''Textile  Swifches 
Elevation 

!     i  j     j|    -ij— : l5  '  ! 


Sec+ional      Plan 


•Total  number,  119;  total  horsepower,  1982.5.    tTypes  and  style  symbols  refer  to  West- 
jhouse  equipment. 


FIG.    5 — ARRANGEMENT    OF    MOTOR    STARTERS    IN    FRONT    OF 
WINDOWS 

the  units  as  a  rule  being  attached  to  ceiling  beams  in  a 
straight  line  across  the  mill. 

Lighting  System 

Separate  lighting  feeders  are  run  to  each  floor  of  the 
main  mill  and  various  outbuildings,  where  they  connect 
with  panel  boxes.  Two  panels  are  provided  on  each  floor 
of  the  main  mill,  so  that  only  half  of  a  floor  is  served  on 
each  panel.    From  these  boxes  two  lines  of  conduit,  each 
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FIG.   6- 


-MOTORS    MOUNTED   ON    MACHINES   AND   OPERATING   TWO 
BELTS 


containing  three-wire,  three-phase  sub-mains,  extend  in 
opposite  directions.  In  each  bay  the  sub-mains  pass 
through  an  iron  cut-out  box  having  a  hinged  cover. 
Three  double-pole  main-line  porcelain-fused  cut-outs  are 
installed  in  each  box  to  protect  the  branch  circuits  fed 
therefrom.  By  this  arrangement  an  evenly  balanced 
system  is  maintained. 

At  each  lamp  outlet  is  a  condulet  fitting  with  a  metal 
cover  containing  a  nipple  with  a  female  thread.  Into 
these  nipples  are  screwed  pipe  pendants  equipped  with 
extensive-type  steel  reflectors.  By  extending  the  branch- 
circuit  conductors  down  the  pipe  pendants  and  connect- 
ing with  the  socket  terminals  insulating  joints  were  not 
required. 

The  fixtures  are  designed  so  that  the  steel  reflectors 
are  secured  in  position  by  screwing  them  into  caps 
which  are  attached  directly  to  their  respective  pendants. 
The  caps  were  designed  to  fit  all  sizes  of  the  type  of 
reflectors  used  so  that  no  change  or  disconnecting  of 
fixtures  will  be  required  if  differently  rated  lamps  are 
substituted  for  those  now  in  use. 
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in   providing   Illuminating  equipment   for  this   mill 

special  attention  was  paid  to  the  select  ioti  of  reflectors 
and    the    spacing    employed,    so   that   the   production    of 

material  would  Dot  be  decreased,  the  quality  of  output 
impaired,  or  the  number  of  accidents  increased,  as 
might  happen  with  inadequate  illumination.  Porcelain- 
enameled  steel  reflectors  were  employed  because  they 
do  not  rust  readily  and  do  not  collect  dust,  lint,  etc. 
These  latter  qualities  were  considered  especially  con- 
ducive to  minimum  cleaning  expense  and  constant  re- 
flective power.     Extensive  types  of  reflectors  were  used 

ILLUMINATION  INTENSITIES.  TYPE  OF  REFLECTORS  AND  RATING  OF  I 
RECOMMENDED  FOR  COTTON-Dl  CK  MII.I, 


Operation 


I  oot- 

Candle  Lamp 

Inten-  Rating 

sity  Watte 


Type  of 

de- 
flector 


Mounting  and 


l(  weiring  12 

Opening  and  lapping  machine  1 5 

Carding  machine 2  0 

Drawing  frame.  2  0 

Roving,  spinning  and  spooling  2  5 

Warping |  2.0 


Slasher .... 
Drawing  in . 


Weaving    . 
Dyeing 
Inspection. 
Packing. .  . 


1.5 

3.0 

2to5 
2.5 

7  0 
2.5 


fiO  or  40 

60  or  40 

60  or  40 

60  or  40 

60  or  40 

60  or  40 

60 

60 
60 

100 


At  ceiling  for  general  illumina- 
tion. 

Extensive  One  over  each  end  of  machine 
8  f l .  above  floor. 

Extensive  8  ft.  above  floor,  staggered  be- 
tween macli 

Extensive  8  ft.  above  floor,  in  from  of 
machine  on  8-ft.  centers. 

Extensive  8  ft.  above  floor  in  aisle  on  7-ft. 
centers. 

Intensive  One  lamp  over  beam,  one  over 
inside  reed,  8  ft.  above  floor. 

Extensive  One  lamp  over  each  end  of 
machine  8  ft.  above  floor. 

Extensive  General  illumination  8  ft. 
above  floor  on  8-ft.  centers. 

Extensive   In  center  of  weavers'  alley. 

Extensive  |  Local  or  general  illumination. 
,  Color-matching  light. 

Extensive  |General  illumination  16-ft. 
centers. 


for  general  illumination  of  floor  areas  and  also  for  the 
localized  general  illumination  of  most  of  the  machinery. 
Intensive-type  reflectors  were  employed,  however,  over 
the  smallest  looms  where  the  area  to  be  lighted  was 
relatively  small  and  where  high  intensity  was  consid- 
ered desirable. 

In  the  above  table  are  given  the  intensities  of  illumi- 
nation, types  of  reflectors  and  locations  which  were  rec- 
ommended for  this  plant.  Seventy-three  of  the  extensive 
reflectors  were  equipped  with  100-watt  tungsten  lamps 
and  611  were  provided  with  60-watt  lamps.  Fifty  of 
the  intensive  reflectors  were  also  equipped  with  60-watt 
lamps.  Some  250-watt  lamps  were  employed,  although 
not  listed  in  the  table. 

Emergency  Lighting 

For  use  in  emergencies  there  have  been  provided  at 
various  points  on  all  floors  lamps  which  will  give  suffi- 
cient illumination  to  enable  persons  to  see  their  way  to 
elevators,  stairs  or  fire  escapes  in  case  the  central- 
station  service  is  interrupted.  These  lamps  are  con- 
nected with  circuits  supplied  with  energy  by  small 
directly  connected  generator  sets. 

The  conductors  throughout  the  plant  are  inclosed  in 


fig.   8- 


-DISTRIBUTION     CURVES    FOR    THE    EXTENSIVE    AND    IN- 
TENSIVE   REFLECTORS    EMPLOYED 


FIG.    7- 


-NIGHT    ILLUMINATION    IN    SPINNING    ROOM    OF    WOOD- 
BERRY    COTTON    MILL 


iron  conduit.  The  motors  used  in  this  plant  were  fur- 
nished by  the  Westinghouse  Electric  &  Manufacturing 
Company,  the  reflectors  by  the  Wheeler  Reflector  Com- 
pany, and  the  entire  installation,  including  that  oi 
switchboard,  reflectors  and  lamps,  was  designed  anc 
carried  out  by  the  Keller-Pike  Company,  Philadelphia 
Pa.  ' 


January  29,  1916 


ELECTRICAL     WORLD 


255 


The  Montana  Power  Company's  transmis- 
sion line  from  Rainbow  Falls  to  the  diver- 
sion dam  at  the  upper  end  of  the  canal  line 
is  75  miles  long.  Energy  is  transmitted  at 
4  8,600  volts  over  wires  strung  on  45-ft.  ce- 
dar poles  with  a  span  length  of  about  350 
ft.  At  three  points  on  the  canal  power  is 
delivered  to  substations  of  700-kva.  to  1600- 
kva.  rating,  where  the  pressure  is  reduced 
from  48,600  volts  to  16,500  volts  for  dis- 
tribution along  the  canal.  The  distribution 
line  is  carried  on  30-ft.  fir  or  cedar  poles 
with  span  lengths  of  150  ft.  For  trans- 
forming this  16,500-volt  energy  down  to  the 
voltage  required  by  the  motors  two  sets  of 
transformers  are  used.  One  set,  stepping 
from  16,500  volts  to  2200  volts,  is  mounted 
on  heavy  trucks  and  hauled  along  by  teams 
as  the  work  proceeds.  Connection  is  made 
to  the  16,500-volt  line  at  some  convenient 
point  and  energy  is  transmitted  at  2200 
volts  through  a  triple-conductor,  steel-ar- 
mored cable  to  the  second  set  of  transform- 
ers, which  are  mounted  under  the  floor  on 
the  frame  of  the  machine,  and  step  the 
energy  down  to  the  motor  pressure,  440 
volts.  The  steel  cable  is  about  1000  ft.  long 
and  obviates  moving  the  high-tension  con- 
nection at  frequent  intervals. 


Canal  Excavation  with  Electric  Drag-Line  Scrapers 

Low  Unit  Cost  for  Excavating  1,500,000  Cu.  Yd.  in  Two  Seasons  with  Two  Machines 
on  Sun  River  Reclamation  Service  Project,  Near  Great  Falls,  Mont. 


ELECTRICALLY  driven  drag-line  scrapers  have 
excavated  economically  a  long  canal  on  the  Sun 
River  project  of  the  United  States  Reclamation 
Service,  at  a  distance  of  from  8  miles  to  20  miles  from 
the  nearest  railroad  from  which  fuel  for  steam-driven 
excavators  could  have  been  obtained.  The  low  unit  cost  at 
which  the  material  was  handled  makes  the  records  here- 
with of  special  value  to  the  engineer  who  has  excavation 
jobs  that  are  ordinarily  executed  with  steam  power  on 
the  job. 

The  project  is  situated  immediately  west  of  the  junc- 
tion of  the  Sun  River  with  the  Missouri  at  Great  Falls, 
Mont.  Construction  of  the  first  unit  of  the  north  side 
development  involves  the  building  of  a  45-mile  canal 
in  heavy  material.  On  account  of  the  high  cost  of  fuel 
for  construction  machinery  it  was  determined  by  the 
engineers  of  the  Reclamation  Service  to  supplant  coal 
with  electricity  from  the  nearby  hydroelectric  develop- 
ments on  the  upper  Missouri. 

Early  in  the  spring  of  1913  arrangements  were  made 
with  the  Great  Falls  Power  Company  for  the  delivery 
of  energy  from  its  plant  at  Rainbow  Falls  to  three  points 
en  the  canal  line,  from  which  the  energy  could  be  dis- 
tributed along  the  work  as  required  by  the  type  of  equip- 
ment used. 

The  Motor-Driven  Drag  Lines 

The  contract  for  the  excavation  of  the  canals,  stipulat- 
ing that  electrical  energy  should  be  used  wherever  power 
was  required,  was  let  to  the  MacArthur  Brothers  Com- 
pany of  New  York.  The  contractor  decided  to  use  drag- 
line excavators  for  the  major  part  of  the  work,  sublet- 
ting to  team  outfits  such  sections  of  the  canal  as  could 
not  be  economically  worked  with  drag-line  machines. 
The  larger  of  the  machines,  a  Bucyrus  class  24,  is 
equipped  with  a  100-ft.  boom  and  a  3y2-yd.  extra  heavy 
Page  bucket.  The  motors  are  of  the  slip-ring  induction 
type,  designed  for  heavy  intermittent  reversing  service, 
and  are  wound  for  440  volts.  The  main  motor  is  200 
hp.  and  the  swinging  motor  115  hp.  The  machine  is 
operated  through  a  remote-control,  solenoid-operated 
Cutler-Hammer  switchboard,  set  at  the  rear  of  the  deck- 
house and  so  arranged  that  it  is  impossible  for  the 
operator  to  overload  the  motors  by  improper  handling 


of  the  levers.  Brakes  and  frictions  are  air-controlled 
from  a  compressor  run  by  a  2Mj-hp.  motor  in  the  rear  of 
the  house.  The  machinery  is  mounted  on  a  heavily 
braced  structural-steel  frame,  set  on  skids.  The  drag 
line  is  moved  on  rollers  and  timbers.  The  smaller  ma- 
chine is  a  class  20,  similar  in  design  to  the  larger  one, 
but  equipped  with  an  85-ft.  boom  and  a  2y2-yd.  Bucyrus 
bucket. 

The  machines  were  hauled  to  the  site  of  the  work 
knocked  down,  and  were  erected  in  the  field.  Excavation 
was  started  in  March,  1914,  and  has  continued  steadily 
ever  since,  with  the  exception  of  minor  break-downs  and 
the  shutting  down  of  the  class  20  machine  for  three 
months  during  the  winter  of  1914-15.  At  the  time  the 
work  was  started  the  construction  of  irrigation  canals 
in  heavy  material  by  electrically  driven  drag  lines  was 
more  or  less  of  an  experiment,  but  the  results  have  been 
far  better  than  were  expected,  and  this  method  of  pro- 
cedure has  ceased  to  be  experimental. 

Excavating  Roads  for  Side-Hill  Work 

It  was  expected  that  the  handling  of  the  machines 
on  side-hill  slopes  as  steep  as  21/2"1  would  be  slow  and 
probably  dangerous.  Whenever  side  hills  were  encoun- 
tered the  machines  were  used  to  excavate  and  level  ahead 
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of  themselves  a  road  from  80  it.  to  •  ">•">  it.  wide,  on  winch 
the  timber  track  was  laid.  This  advance  grading  was  at 
such  elevation  u  would  produce  the  most  efflcienl  work 
of  the  buckel  and  still  Keep  the  track  excavation  within 
the  lines  of  the  completed  canal,  thereby  rendering  un- 
necessary  any   non-productive  excavation   bj    the   ma 

chines.  At  several  points  on  the  canal  the  upper  CUtfl 
were  as  e.ieat   as  90  ft.      Bj    6X(  avating  the  grade  of  the 

track  50  ft.  above  canal  grade,  however,  the  upper  pari 

Of  the  slope  was  e\ca\ated  without  double  handling  of  the 
material. 

The  material  excavated  varied  from  a  gravelly  loam 
to  cemented  gravel,  glacial  drift  and  sandstone,  and  the 
topography  from  a  level  prairie  to  a  steep,  rocky  hillside 
with  transverse  slopes  of  2%:1.  In  the  heaviest  mate- 
rial blasting  was  resorted  to,  but  in  several  instances 
the  machines  have  dug  8  ft.  or  10  ft.  of  seamy  sandstone 
without  the  use  of  explosives.  About  1,500,000  cu.  yd. 
of  excavation  has  been  handled  by  these  two  machines 
in  two  seasons,  and  costs  are  given  here  for  some  of 
the  work,  showing  the  nature  of  the  material  handled 
and  the  working  conditions. 

Amount  of  Electrical  Energy  Consumed 

Energy  consumption  has  varied  from  0.8  kw.-hr.  to  3.0 
kw.-hr.  per  cubic  yard  of  material  moved.  No  attempt 
was  made  to  obtain  record-breaking  outputs  for  the  ma- 
chines, as  it  was  realized  that  with  frequent  moves, 
rough  topography  and  the  condition  imposed  of  placing 
the  material  so  as  to  produce  a  water-tight  bank,  out- 
puts would  not  be  comparable  with  those  of  machines 
working  in  a  large  pit  and  wasting  the  material  or  load- 
ing it  into  cars.  Outputs  of  1450  cu.  yd.  per 
eight-hour  shift  and  32,000  cu.  yd.  per  shift  per 
month  have,  however,  been  obtained  under  the  above 
conditions.  The  crew  required  to  operate  a  machine  for 
one  shift  has  comprised  one  operator  at  from  $175  to 
$200  a  month,  one  oiler  at  $2.50  a  day,  four  trackmen  at 
from  $2  to  $2.50  a  day,  and  one  team  to  move  track 
timbers,  etc.  Electrical  work  for  all  shifts  has  been  per- 
formed by  an  electrician  or  electrical  foreman,  who  has 
received  from  $150  to  $175  a  month. 

Interest  on  investment  includes  all  charges  for  insur- 
ance, bond  premium  and  interest  on  cash  capital  re-- 
quired.  Preparatory  expense  includes  all  charges  for 
the  delivery  and  installation  of  plant  and  accessories. 
Plant  depreciation  includes  all  charges  for  repairs  and 
depreciation  of  tools  and  machinery.  Under  the  classifi- 
cation adopted  for  excavation,  class  1  includes  all  mate- 
rial that  can  be  plowed  to  a  depth  of  6  in.  with  six 
animals  of  1400  lb.  or  over,  and  boulders  of  less  than  2 
cu.  ft. ;  class  2  includes  indurated  material  that  cannot 
be  plowed  to  a  depth  of  6  in.  with  six  animals,  but  after 


being  loosened  can  he  excavated  by  teams  and  scrapers, 
and  also  boulders  from  2  to  10  cu.  ft.  in  size;  class  3  is 
rock  in  place  not   included  in  classes  1  and  2. 

Costs  for  the  class  21  drag  line  are  for  the  construc- 
tion of  2  miles  of  canal  on  heavy  side  hill  and  '  :>  mile  of 
canal  entirely  in  cut.     The  sections  excavated  were  from 

TABLE  i      EXCAVATION  COSTS  IN  CENTS  PER  YAltl)  WITH 

class  l'i    i :  i .  i  ;<  -i'  i :  i  <  •  dkaii   i.im:  \  \i.i  i:i.    vi    <  :.,.:;;26.63 


I  Qteroat  on  investment 
Preparatory  i 
I'hint  depreciation 
Executive 

I .: il  ><  <r 

Electric  power 

Supplies 

Miscellaneous 

Total 


CIiuhh  1, 
.'{.'CyiH'J 
Cu    VI 


<:iiu«»2,  r 
23,319 
Chi    JTd. 


(i  gl 
i  :i.-i 

3.63 
0.89 
5.98 
0.73 
1.13 
0.16 


14.66 


1.21 

1.99 
5.4] 

1.24 

7.8.r. 
1.03 
1.67 
0.15 


Cu.  vi. 


.i.T.i 
10    IL' 

3.09 
21.08 

1.82 
6.72 
0.29 


20.55 


49.05 


12  ft.  to  22  ft.  in  bottom  width  with  side  slopes  of  1 : 1 
and  IV'2  : 1-  Costs  include  the  hand  trimming  of  9000  ft. 
of  the  canal  for  placing  concrete  lining. 

The  general  contractors  are  represented  by  Roderick 
McClure,  superintendent,  and  the  work  has  been  under 


TABLE  II — EXCAVATION  COSTS  IN  CENTS  PER  YARD  WITH 
CLASS  20  ELECTRIC  DRAG  LINE  VALUED  AT  $20,957.13 

Item 

Class  1,                Class  2, 
410,747                   4,180 
Cu.  Yd.                Cu.  Yd. 

Class  3, 

9,546 
Cu.  Yd. 

0.44                        0.76 
1.12                        1.20 
1.86                         3.22 

1.61 
2.52 

6.79 

0.71 
3.70 
0.78 

1.31 
8.22 
1.78 
1.53 

3.14 

15.77 

2.80 

Supplies 

Total 

1.29 

7.50 

9.90 

18.02 

40.13 

the  immediate  supervision  of  C.  L.  Bailey,  A.  F.  Ross 
and  V.  W.  Russell,  resident  engineers  for  the  United 
States  Reclamation  Service.  A.  H.  Ayers  was  construc- 
tion engineer  on  about  75  per  cent  of  the  work,  under 
R.  M.  Snell  and  Charles  P.  Williams,  project  managers 
for  the  Reclamation  Service. 


MOTOR-OPERATED    DRAG    EXCAVATORS    AT    WORK    ON    SUN    RIVER  PROJECT  OF  UNITED  STATES  RECLAMATION   SERVICE 
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standby   Battery   for  A.  C.   Distribution   Service 

Use  of  a  Storage  Battery  in  Suburban  Substation  to  Protect  Against  Interruptions  in  Service 
— Ways  to  Maintain  Normal  Frequency  and  Voltage  During  Emergency  Discharge 


By  J.  Lester  Woodbridge 

Chief  Engineer  Electric  Storage  Battery  Company 


A  N  interesting  application  of  a  standby  storage  bat- 
L\  tery  to  supplement  alternating-current  distribu- 
■  ■*•  tion  service  in  a  growing  suburban  district  has 
een  worked  out  by  the  Edison  Electric  Illuminating 
ompany  of  Boston  for  its  Newton  (Mass.)  substation. 
his  substation  is  fed  from  the  L  Street  power  house 
f  the  Boston  Edison  company,  and  receives  energy  at 
3,800  volts,  three-phase,  sixty  cycles,  over  duplicate 
•ansmission  lines,  the  transmission  distance  being  12 
liles.  Several  high-tension  tie  lines  also  extend  from 
lis  substation  to  other  substations  supplying  adjoining 
istricts.  The  substation  supplies  three  classes  of  serv- 
:e,  namely,  (1)  the  local  alternating-current  commercial 
•ad  of  lighting  and  power,  which  is  supplied  to  the 
istribution  feeders  at  2300 '4000  volts,  four-wire,  three- 
hase;  (2)  direct-current  series  arc  lights  for  street 
ghting,  and  (3)  575-volt  direct  current  for  operating 
le  suburban  electric  railway  in  the  district. 

This  substation  was  chosen  for  the  first  installation 
f  this  character  partly  because  of  the  importance  of 
le  district  served  and  partly  because  the  existing  appa- 
atus  in  the  substation  was  adapted  for  the  purpose  with 
ut  little  change.  The  original  arrangement  of  the 
pparatus  is  shown  in  Fig.  2  in  full  lines,  while  the 
pparatus  added  in  connection  with  the  battery  installa- 
ion  is  shown  in  dotted  lines.  The  diagram  is  conven- 
ional  and  shows  only  one  phase  of  the  three-phase  cir- 
uits  and  one  side  of  the  direct-current  railway  circuit, 
luplicate  high-tension  busbars  were  provided,  and  du- 
licate  oil  switches  for  each  incoming  and  outgoing  cir- 
uit  permit  each  circuit  to  be  connected  at  will  to  either 
et  of  busbars.  Step-down  transformers  furnish  the 
300/4000-volt  current  for  the  local  commercial  load, 
onstant-current  "tub"  transformers  with  mercury-arc 
ectifiers  are  used  for  the  street  lighting,  and  three 
00-kw.  motor-generator  sets  furnish  the  575-volt  direct 
urrent  to  the  railway  bus.     Each  of  these  units  con- 


sists of  a  13,800-volt  synchronous  motor  directly  con- 
nected to  a  575-volt  interpole  direct-current  generator. 

Problems  Involved  at  Substation 

The  problem  presented  to  the  storage-battery  engi- 
neers was  to  install  a  battery  to  float  on  the  railway 
bus,  but  so  arranged  as  to  provide  a  reserve  source  of 
power  for  the  local  alternating-current  distribution  cir- 
cuits in  case  of  any  interruption  in  the  power  supply 
from  L  Street  by  feeding  its  energy  through  the  motor- 
generator  sets  into  the  alternating-current  circuit.  It  was 
necessary  to  arrange  this  apparatus  so  that  in  case  of 
trouble  the  battery  would  take  up  the  local  alternating- 
current  load  without  interruption,  but  would  not  feed 
into  the  entire  high-tension  distribution  system  through 
the  13,800-volt  feeders  and  tie  lines.  It  was  necessary 
that  the  battery  should  take  up  the  local  load  automat- 
ically, and  without  even  the  briefest  interruption,  and 
it  was  also  important  to  maintain  the  frequency  and 
voltage  on  the  local  distribution  circuit  as  nearly  normal 
as  possible  without  attention  on  the  part  of  the  oper- 
ators. 

In  order  to  accomplish  these  results,  it  was  decided  to 
use  one  of  the  duplicate  alternating-current  busbars  for 
interconnecting  all  of  the  incoming  high-tension  feeders 
and  outgoing  tie  lines,  while  to  the  other  set  of  busbars 
would  be  connected  all  of  the  local  distribution  circuits, 
including  the  motor  generators  which  supply  the  rail- 
way load.  It  will  be  noted  that  one  of  the  high-tension 
busbars  is  divided  into  two  sections,  and  this  one  was 
chosen  for  connection  to  the  incoming  high-tension 
feeders  and  tie  lines.  Two  new  oil  switches,  B  and  C  in 
Fig.  2,  were  installed  for  connecting  the  distribution 
busbars  to  the  busbars  connected  to  the  high-tension 
feeders.  Normally,  therefore,  the  entire  current  supply 
from  the  L  Street  power  house  is  received  on  one  set 
of  busbars  and  transmitted  through  either  or  both  of 
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tin-  oil  switches  />'  and  C  to  the  other  set  for  local  di  i1  rl 
bution.    The  opening  of  the  two  "ii  iwitche    B  and  C 
will,  therefore,  completely  separate  the  high  tension  dis- 
tribution system  from  the  local  supply  circuits,  Includ 
Ing  the  railway  circuit. 

An  "Exide"  storage  battery  of  844  cells,  having  ;i 
capacity   of  2250  amp.  for  one  hour  or  4650  amp.  for 
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FIG.  2 — ARRANGEMENT  OF  APPARATUS  AND  CIRCUITS  IN  NEW- 
TON (MASS.)  SUBSTATION.  DOTTED  LINES  INDICATE  APPARA- 
TUS  ADDED   WITH    STORAGE   BATTERY 

twenty  minutes,  designed  to  float  across  the  575-volt 
railway  bus,  has  been  installed.  This  battery  is  con- 
nected to  the  railway  bus  between  the  terminals  of  the 
motor-generator  sets  and  the  outgoing  railway  feeders, 
and  a  reverse-current  relay  A  is  installed  in  the  direct- 
current  circuit  between  the  battery  and  the  motor-gen- 
erator sets.  Upon  reversal  of  current  between  the  bat- 
tery and  the  generators  of  sufficient  magnitude,  due  to 
any  trouble  on  the  high-tension  circuits,  this  relay  closes 
a  contact  which  trips  the  two  oil  switches  B  and  C,  thus 
opening  up  the  connection  between  the  high-tension 
feeders  and  the  local  distribution  circuits,  leaving  the 
battery  connected  to  the  latter  through  the  motor-gen- 
erator sets. 

After  this  general  arrangement  of  apparatus  had  been 
decided  upon,  it  remained  to  provide  for  maintaining 
normal  frequency  and  voltage  on  the  alternating-current 
circuit  during  an  emergency  discharge  from  the  battery. 
The  local   alternating-current  distribution   feeders   are 
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FIG.  3 — AUTOMATIC-CONTROL  CIRCUITS  AT  NEWTON  SUBSTATION 

provided  with  feeder  regulators  of  the  induction  type, 
automatically  operated  by  contact-making  voltmeters, 
and  these  are  relied  upon  to  control  the  voltage  of  the 
distribution  circuits.  To  maintain  normal  frequency 
was  a  more  serious  problem,  the  frequency  depending 
upon  the  voltage  of  the  battery  and  the  characteristics 
of  the  motor-generator  sets  when  running  inverted. 


Method  of  Obtaining  Constant  Voltage  During 

i:\111  i;i    Dll  I  11  \i:u 

in  order  to  insure  constant  voltage  during  an  emer« 
gency  discharge  the  battery  is  provided  with  motor- 
operated  end  cell  switches  automatically  controlled  by  a 

contact  making  voltmeter  connected  across  the  battery 

terminals.  This  contact  making  volt  meter  closes,  select- 
ively, the  exciting  circuits  of  two  relays  arranged  to 
operate  the  end-cell  switches,  one  for  either  direction 
of  travel,  so  that  when  the  direct-current  bus  voltage 
is  high  cells  will  be  cut  out,  and  when  the  voltage  is  low 
cells  will  be  added  until  normal  voltage  is  restored.  The 
exciting  circuit  of  these  two  relays  is,  however,  nor- 
mally open,  but  is  closed  by  the  operation  of  the  revei 
current  relay  A  at  the  same  time  that  the  latter  trips 
the  oil  switches  B  and  C.  Fig.  3  shows  the  arrangement 
of  these  control  circuits.  There  are  seventy-two  cells 
of  the  battery  connected  as  end  cells,  three  cells  between 
adjacent  points  of  the  cell  switches,  and  in  order  to  avoid 
the  use  of  an  end-cell  switch  with  twenty-five  points,  two 
cell  switches,  each  provided  with  thirteen  points,  were 
installed  in  tandem  connected  as  shown  in  Fig.  6. 

Having  thus  provided  for  the  maintenance  of  constant 
voltage  during  an  emergency  discharge,  the  only  re- 
maining point  to  be  determined  was  the  characteristic 
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of  the  motor-generator  sets  when  running  inverted. 
The  direct-current  generators  of  these  machines  were 
designed  to  give  practically  constant  voltage  from  no 
load  to  full  load,  with  a  decidedly  drooping  character- 
istic on  overloads,  thus  protecting  the  machines  by  re- 
lieving them  of  a  part  of  any  excessive  load  when  the 
substation  is  operating  in  parallel  with  adjacent  sub- 
stations. This  characteristic  was  secured  by  so  design- 
ing the  machine  that  a  distortion  of  the  field  flux  due  to 
armature  reaction  on  overload  would  produce  saturation 
in  the  trailing  pole  tip  and  in  the  teeth  under  this  pole 
tip,  thus  reducing  the  total  magnetic  flux  and  the  result- 
ing voltage.  It  was  found  that  this  design  gave  quite 
undesirable  characteristics  to  the  machines  when  oper- 
ated inverted.  Two  of  these  machines  when  thus  oper- 
ated in  parallel  would  become  unstable  at  less  than  half 
load,  even  when  running  as  shunt  machines  with  the 
series  field  entirely  cut  out,  and  the  slightest  unbalance 
would  cause  one  machine  to  take  all  of  the  load,  and 
reverse  the  other  machine  until  the  circuit-breakers 
would  open.  The  reason  for  this  is  evident  from  an 
inspection  of  the  speed-load  characteristic,  as  shown  in 
Fig.  7,  from  which  it  will  be  seen  that  for  loads  exceed- 
ing about  100  kw.  the  speed  increases  at  a  continually 
increasing  rate  with  increase  of  load.  Obviously,  two 
such  machines  could  not  operate  with  stability  when  con- 
nected in  parallel  at  both  ends,  since  the  slightest  change 
tending  to  throw  additional  load  on  one  of  them  w,ould 
cause  it  to  speed  up,  and  the  slightest  increase  in  speed 
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would  cause  it  to  take  additional  load,  the  effect  becom- 
ing rapidly  cumulative. 

Changes  in  Design  of  Motor-Generator  Pole  Pieces 

A  study  of  the  design  of  the  machines  showed  that 
this  result  was  due  to  the  same  effects  of  armature  re- 
action and  saturation  which  produced  the  drooping 
characteristic  on  overload  when  operating  direct.  To 
overcome  this  difficulty,  the  pole  pieces  of  the  machine 
were  re-designed  by  introducing  a  step  in  the  middle 
of  the  pole  face  to  produce  a  sudden  change  in  the  length 
of  the  air-gap,  as  illustrated  in  Fig.  8.  The  length  of 
air-gap  was  thus  reduced  on  the  leading  side  and  length- 
ened on  the  trailing  side.  At  no  load  and  normal  excita- 
tion the  armature  teeth  and  pole  tips  on  the  leading  side 
would  thus  become  saturated  owing  to  the  distortion  of 
the  field  flux  on  the  side  of  the  short  air-gap.  The  effect 
of  armature  reaction  when  the  machine  is  operating 
direct  is  to  restore  a  more  uniform  distribution  of  field 
flux  by  shifting  the  flux  toward  the  trailing  pole  tip  and 
weakening  the  field  under  the  leading  tip.  As  this  con- 
tinues, the  effects  of  saturation  under  the  leading  tip 
disappear,  and  the  weakening  effect  of  armature  reac- 


FIG. 


5 — THE   THIRTEEN-POINT   END-CELL   SWITCH    FOR   NEWTON 
(MASS.)     SUBSTATION    BATTERY    INSTALLATION 


tion  on  the  field  strength  becomes  more  pronounced,  thus 
maintaining  the  original  drooping  characteristic  on 
overloads.  When  running  inverted,  however,  the  effect 
of  armature  reaction  is  reversed,  tending  still  further 
to  strengthen  the  field  under  the  leading  tip  and  still 
further  to  weaken  it  under  the  trailing  tip.  The  new 
design  was  such  that  the  effect  of  saturation  under  the 
leading  tip  was  about  equal  to  the  effect  of  the  long  air- 
gap  under  the  trailing  tip,  and  the  resulting  effect  of 
armature  reaction  on  the  total  flux  was  practically  neg- 
ligible. These  new  pole  pieces  were  applied  first  to  one 
of  the  machines  for  test  and,  this  proving  satisfactory, 
the  other  two  machines  were  thus  equipped.  The  result- 
ing speed-load  characteristic  when  running  inverted  was 
practically  a  straight  line  for  all  loads. 

In  order  to  secure  still  further  stability,  one  turn  of 
series  field  was  added  inside  of  the  equalizer  connection, 
connected  to  oppose  the  original  series  field,  so  as  to  act 
cumulatively  when  the  machine  is  running  inverted.  The 
effect  of  this  inside  series  field  on  the  normal  voltage 
characteristic  of  the  machine  was  counterbalanced  by 
removing  the  shunt  from  the  outside  series  field,  and  a 
final  adjustment  was  made  by  partially  shunting  the  in- 
side series  field.  As  a  result  of  these  changes,  the  ma- 
chines continue  to  operate  as  before  when  running 
direct,  while  the  effect  of  suddenly  inverting  the  ma- 
chines when  running  in  parallel  is  to  divide  the  load 
equally  between  them  with  no  tendencv  to  instability. 


Operation  of  Battery  in  Case  of  Trouble 

During  normal  operation,  therefore,  the  battery  is 
floating  directly  across  the  railway  busbars,  which  are 
maintained  at  a  substantially  constant  voltage,  so  that 
the  battery  is  doing  no  work.  In  case  of  any  trouble 
on  the  high-tension  distribution  system  of  sufficient 
magnitude  to  cause  the  battery  to  take  up  all  of  the 
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FIG.    6 — CONNECTIONS   OF   TANDEM   END-CELL   SWITCHES 

railway  load,  and  actually  feed  back  through  the  motor- 
generator  sets  into  the  alternating-current  circuit,  the 
reverse-current  relay  A  will  act,  closing  the  tripping 
circuits  of  the  oil  switches  B  and  C,  thus  opening  these 
switches  and  clearing  the  local  distribution  circuit  from 
the  high-tension  feeders,  leaving  the  battery  as  the  only 
source  of  energy  to  supply  the  local  load.  At  the  same 
time  the  relay  A  closes  the  exciting  circuits  of  the  end- 
cell  switch-control  relays,  and  the  drop  in  battery  voltage 
due  to  its  discharge  is  immediately  restored  by  the 
automatic  operation  of  the  end-cell  switches. 

When  normal  conditions  are  restored  on  the  high-ten- 


520 


200 


FIG.  7 — ORIGINAL  SPEED-LOAD  CHARACTERISTIC  OF  SUBSTATION 
MOTOR-GENERATORS  WHEN  OPERATING  INVERTED  WITHOUT 
SERIES  FIELD 

sion  circuits,  the  motor-generator  sets  may  be  syn- 
chronized with  the  high-tension  busbars  by  means  of  a 
field  rheostat,  shown  in  Fig.  9,  which  serves  to  control 
the  fields  of  all  of  the  motor-generators  simultaneously. 
During   normal   operation   the   resistance   in   this   syn- 
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chronising  rheostat  [a  entirely  cu1  oul  bo  that  it  hie  n<» 
effed  on  the  individual  field  control  of  the  machii 
This  rheostat,  therefore,  eervee  to  increase  the  speed  of 
the  machinei  bj  cutting  resistance  into  the  field  circuits. 
Should  it  happen  thai  the  speed  la  a  little  higher  than 
the  bus  frequency  when  attempting  to  synchronize,,  the 
speed  maj   be  reduced  by  cutting  oul  end  cells  of  the 

battery,    for  which   manual  control    is   provided   in  addi 


PIG.   8-     REDESIGNED    POLE    SHOE   OP    MOTOR   GENERATOR   AT 
DIRECT-CURRENT   END 

tion   to  the   automatic   control   by   the  contact-making 
voltmeter. 

Instead  of  providing  a  booster  for  charging  the  bat- 
tery in  one  series,  which  would  have  involved  a  consid- 
erable additional  investment  and  abnormally  high  volt- 
age, it  was  decided  to  divide  the  battery  into  two  halves 
and  charge  them  in  parallel  from  one  of  the  motor- 
generator  sets  whose  voltage  can  be  reduced  for  this 
purpose.    Each  of  the  motor-generators  is  provided  with 


a  double-throw  switch,  permitting  it  to  he  thrown  over 
on  a  charging  bUfl  for  this  purpose,  while  switches  are 
also  provided    in   the  battery  circuits    for  disconnect  in/ 

the  battery  from  the  railway  but   and  connecting  it  in 
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PIG.     9 — MAIN     D.C     CIRCUITS,     INCLUDING     BATTKKY-CM  ARGING 
CONNECTIONS,    ALSO    D.C    FIELD-CONTROL    CIRCUITS 

two  halves  in  parallel  to  the  charging  bus,  as  shown  in 
Fig.  9. 

The  details  of  this  installation  were  worked  out  by 
the  engineering  departments  of  the  Electric  Storage 
Battery  Company  and  the  Edison  Electric  Illuminating 
Company  of  Boston.  The  re-design  of  the  pole  pieces  of 
the  motor-generator  sets  to  give  the  proper  character- 
istics when  operated  inverted  as  described  was  done  by 
the  engineers  of  the  former  company. 


Standardization  of  Threads  of  Sockets 
and  Lamp  Bases 

Recommendations  of  American  Society  of  Mechanical  Engineers 

on  Design  of  Screw-Shell  Lamp-Socket  Threads  for  Lamp 

Bases,  Fuse  Plugs,  Attachment  Plugs  and  the  Like 

The  committee  on  standardization  of  special  threads 
of  the  American  Society  of  Mechanical  Engineers  has 
recommended  that  the  dimensions  of  the  threads  of  the 
screw  shells  of  electric  sockets  and  lamp  bases  be  stand- 
ardized as  shown  in  the  accompanying  table.  Only 
minor  changes  from  the  generally  recognized  standards 
for  these  threads  have  been  made,  and  twenty-seven 
out  of  thirty-eight  of  the  largest  manufacturers  ap- 
proved the  recommendations,  no  objections  to  the  recom- 
mended standards  having  been  received.  An  investiga- 
tion of  the  German  standard  for  medium-size  shells 
showed  that,  although  the  same  number  of  threads  per 
inch  are  used  as  in  the  American  standard,  the  depth  of 
thread  is  greater  and  different  diameter  dimensions  are 
in  use.  It  was,  therefore,  deemed  unwise  to  consider 
this  standard.  The  dimensions  given  for  lamp-base 
screw  shells  in  the  accompanying  table  apply  to  the  male 
threads  used  on  lamp  bases,  fuse  plugs,  attachment 
plugs,  etc.,  and  the  dimensions  given  for  socket  screw 


shells  apply  to  female  threads  such  as  used  on  lamp 
sockets,  receptacles  and  similar  devices.  For  male 
threads  two-threaded  ring  gages  should  be  used  in  each 
case  to  govern  the  diameter  of  the  bottom  of  the  thread 
outside  and  the  form  of  the  thread,  and  two  plain  ring 
gages  should  be  used  to  govern  the  diameter  of  the  top 
of  the  thread  outside.    For  female  threads  two-threaded 
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DESIGN    OF    THREADS    FOR    SCREW-SHELL    LAMP     SOCKETS    AND 

BASES 

plug  gages  should  be  used  in  each  case  to  govern  the 
diameter  of  the  top  of  the  thread  inside  and  the  form 
of  the  thread,  and  two  plain  plug  gages  should  be  used 
to  govern  the  diameter  of  the  bottom  of  the  thread 
inside.  The  gages  in  each  case  should  be  marked  "Go" 
and  "Not  go"  respectively,  according  to  the  dimensions 
given  in  the  table. 


DIAMETER  DIMENSIONS  OF  STANDARD  THREADS  FOR  LAMP  BASES  AND  RECEPTACLES 


Miniature                                         Candelabra                                                 Medium                                                   Mogul 

Socket  Screw           Lamp-Base      '     Socket  Screw           Lamp-Base      i     Socket  Screw           Lamp-Base 
Shell                  Screw  Shell                  Shell                  Screw  Shell                  Shell                  Screw  Shell 

Socket  Screw           Lamp-Base 
Shell                  Screw  Shell 

1.045  in.                1.037  in. 
1.053  in.                1.031  in. 
0.979  in.                0.971  in. 
0.987  in.                0.965  in. 

7                             7 
0  033  in.                0.033  in. 

1.565  in.                1  555  in. 
1.577  in.                1.545  in. 
1.465  in.                1.455  in. 
1.477  in.                1.445  in. 

4                            4 
0.050  in.                0.050  ir/. 

"Not  go"  gage,  top  of  thread ;       0.3835  in.              0.3700  in.               0.476in.                0.460  in. 

"Go"  gage,  bottom  of  thread !       0.3375  in.              0.3350  in.               0.420  in.                0.415  in. 

"Not  go"  gage,  bottom  of  thread .  ...       0.3435  in.              0.3300  in.               0.426  in.                0.410  in. 

Threads  per  inch 14                           14                           10                           10 

Depth  of  thread 0  020    in.              0  020    in.               0  025  in.                0  025  in. 
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A   SCENE  IN   THE  ELECTRICALLY  OPERATED   KERN   RIVER  OIL-WELL  DISTRICT — "BUTTERFLY"   EQUALIZER   GUIDE 


Electric  Operation  of  Oil  Properties 

Pumping  Wells  and  Transportation   Pipe   Lines  from  a  Central 

Power  Station,  Effecting  Continuous  Operation  and 

Reduction  in  Attendance 

By  L.  R.  W.  Allison 

THE  Kern  River  oil  fields,  about  5  miles  from 
Bakersfield,  are  among  the  most  productive  oil 
properties  in  California.  In  the  district  are  about 
1400  active  wells,  producing  an  average  of  14  barrels 
of  oil  per  well  each  day,  or  an  aggregate  monthly  out- 
put approximating  600,000  barrels.  The  oil  from  this 
locality  is  of  high  specific  gravity,  varying  from  10.4 
deg.  to  17.0  deg.  Baume,  with  productive  depths  rang- 
ing from  300  ft.  to  600  ft. 

In  the  Kern  River  field  electric  operation,  with  energy 
furnished  from  a  central  generating  station,  is  fast 
superseding  the  isolated  gas  and  steam-engine  plants 
formerly  employed,  affording  greater  economy  in  operat- 
ing facilities,  the  simplification  of  general  methods,  and 
increased  efficiency  of  production.  Electric  drive  for 
oil-well  pumping,  it  may  be  pointed  out,  brings  about 
practically  automatic  operation  from  well  to  tank  car. 
Labor  and  inspection  costs  are  reduced  to  a  minimum, 
and  continuity  of  the  service  is  greatly  enhanced.  In 
one  installation  on  the  Central  Point  Division  prop- 
erties of  the  Associated  Oil  Company  in  the  Kern  River 
field  a  central  electric  power  station  operates  sixteen  oil 
wells  and  a  pipe  line. 

The  standard  Fulton  pumping  jack  or  power  head, 
which  operates  upon  the  principle  of  an  eccentric,  is 
driven  by  a  35-hp.  constant-speed  motor,  taking  electric 
energy  from  the  system  of  the  San  Joaquin  Light  & 
Power  Company.  The  motor,  which  is  installed  at  one 
end  of  the  building,  is  belt-connected  to  the  jack, 
mounted  at  the  other  end,  through  the  means  of  an 
intermediate  floor-stand  countershaft  provided  with 
a  friction  clutch. 

The  pumping  jack  is  operated  by  gears  on  a  vertical 
countershaft  and  by  two  eccentrics  on  top  of  the  shaft, 
which  extends  through  the  roof  of  the  station.  Aerial 
cables  or  jack  lines  are  connected  and  strung  from 
these  eccentric  yokes  to  the  different  oil  wells,  each  line 
in  turn  being  attached  to  a  rocker  beam  or  arm  of  the 
pump  at  the  well  head. 

While  simplicity  of  operation  is  obtained  when  the 
jack  is  installed  in  the  middle  of  a  group  of  wells,  this 
is  not  always  feasible  owing  to  the  continual  opening 
up  of  new  properties  and  the  abandonment  of  old  wells. 
Accordingly,  the  cables  reaching  to  the  wells  vary  con- 
siderably in  length,  ranging  from  150  ft.  to  1000  ft. 
and  more,  a  condition  which  necessitates  a  balancing  of 
the  load  upon  the  two  eccentrics.     This  is  effected  by 


means  of  grooved  circular-disk  cable  guides  mounted 
on  substantial  wood  poles,  as  pictured  at  the  head  of 
this  column.  These  guides,  termed  "butterflies,"  are 
situated  so  as  to  divert  the  cables  at  the  desired  angle, 
equalizing  the  load  in  all  directions.  Similar  connec- 
tions with  the  pumping  jack  are  also  arranged  for  the 
pumps  forcing  the  oil  through  the  pipe  lines.  In  this 
way  there  is  accomplished  the  pumping  and  transpor- 
tation of  oil  with  one  operation  from  the  central  jack. 

The  central  pumping  station  is  equipped  with  a 
switchboard  for  motor  control,  but  following  the  start- 
ing of  the  motor  little  further  attention  is  required. 
An  automatic  gravity  oiling  system,  with  supply  tank 
mounted  on  the  wall,  provides  for  lubricating  the  bear- 
ings of  the  motor  drive  and  jack  shaft,  while  the  waste, 
drawn  off  into  a  container,  is  utilized  for  the  lubrication 
of  the  eccentrics.  The  operation  and  supervision  of 
this  system  is  the  work  of  one  operator,  eliminating 
the  presence  of  oilers  and  other  auxiliary  station  labor. 

The  pressure  furnished  by  the  settling-tank  pump  is 
sufficient  to  run  the  oil  to  the  automatic  gas  furnace, 
where  it  is  heated  200  deg.  and  on  to  a  concrete  storage 
reservoir  with  a  capacity  of  about  14,000  barrels,  from 
which  final  shipment  is  made.  From  this  storage  tank 
the  oil  is  run  by  gravity  flow  into  shipping  tanks,  tank 
cars  or  the  like,  being  measured  at  the  same  time. 

The  installation  described  was  made  by  Charles  L. 
Easton,  electrical  superintendent  of  the  Bakersfield  dis- 
trict of  the  San  Joaquin  Light  &  Power  Company,  and 
W.  M.  Thurston,  chief  electrician  for  the  oil  company 
in  the  Kern  River  fields. 


ROCKER    ARM    AT    WELL   HEAD   OPERATED   FROM    CENTRAL   MOTOR 
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PKRFORMANCE    CURVES    FOR    TRIAL    RUNS    OF    A    1-TON    ELECTRIC  FURNACE  SERVED  BY  DAYTON   COMPANY 


Operating  Characteristics  of  Small  Electric  Furnace 

Experience  of  Dayton  Power  &  Light  Company  in  Serving  a  Furnace  That  Calls 
for  600  Kva.  and  Returns  $1,700  per  Month 


THE  operating  features  of  a  small  single-phase 
electric  furnace  for  the  manufacture  of  steel, 
connected  to  the  system  of  the  Dayton  (Ohio) 
Power  &  Light  Company,  were  outlined  by  J.  C. 
Mathieu  in  a  paper  presented  last  week  before  the  Ohio 
Electric  Light  Association. 

The  author  pointed  out  the  fact  that  the  single-phase 
furnace  in  most  cases  when  served  by  a  central  station 
requires  an  individual  feeder  directly  from  the  generat- 
ing station.  This  is  called  for  because  of  the  fact  that 
furnaces  smaller  than  1  ton  capacity  are  not  strongly 
recommended  in  commercial  practice,  and  that  such  a 
furnace  takes  about  600  kva.  at  rather  low  power-fac- 
tors. Companies  having  a  four-wire,  three-phase  dis- 
tribution system  can  furnish  the  necessary  single-phase 
service  by  a  suitable  arrangement  of  transformers. 
Energy  at  any  voltage  can  be  furnished,  as  transformers 
form  a  part  of  the  furnace  equipment. 


2PU 

A   1-TON   ELECTRIC  FURNACE  IN   A  DAYTON    (OHIO)    FOUNDRY 


The  variations  in  current  in  a  small  electric  furnace 
arc  due  to  changes  in  condition  in  the  furnace  are 
shown  by  the  accompanying  curves,  the  disturbances 
being  greater  at  the  beginning  than  at  the  end  of  the 
heat.  This  is  caused  by  the  cold  scrap  melting  down 
and  changing  the  arcing  distance  between  the  top  elec- 
trode and  the  charge.  As  the  heat  continues,  the  sur- 
face of  the  charge  becomes  more  even,  and  as  it 
reaches  a  molten  state  an  even  curve  can  be  maintained 
with  proper  furnace  operation.  The  disturbances  that 
occur  during  the  heat1  are  usually  due  to  the  manner  in 
which  the  flux  is  thrown  into  the  furnace.  If  thrown 
in  carelessly,  the  arc  will  be  broken  and  the  electrodes 
must  be  brought  together,  giving  a  decided  drop  in  the 
curve. 

The  input  to  the  1-ton  furnace  for  which  operating 
data  are  given  is  approximately  350  kw.,  and,  with  the 
exception  of  the  disturbances  outlined  above,  the  load 
is  fairly  constant.  It  requires  about  two  hours  per 
heat,  and  with  ten  heats  per  twenty-four  hours  the 
energy  consumption  is  approximately  170,000  kw.-hr. 
per  month.  The  rate  for  this  load  is  approximately 
1  cent  per  kilowatt-hour  under  a  guaranteed  load-factor 
of  50  per  cent.  The  average  power-factor  for  this  in- 
stallation is  slightly  over  55  per  cent.  This  apparently 
low  power-factor  is  due  to  the  reactance  that  has  been 
placed  in  the  circuit  to  hold  down  the  flow  of  current 
during  such  times  as  the  electrodes  are  in  direct  con- 
tact. A  smaller  reactance  would  improve  the  power- 
factor  but  at  the  same  time  increase  the  effect  of  dis- 
turbances at  the  generating  station. 

From  the  tests  made  by  the  Dayton  company  the 
average  input  to  this  furnace  per  ton  of  steel  has  been 
approximately  660  kw.-hr.  after  the  furnace  has  been 
brought  up  to  heat.  The  single-phase  furnace  has  been 
operated  when  the  station  load  was  6000  kw.  with  an 
available  generating  rating  of  9000  kw.,  and  no  severe 
disturbances  have  been  suffered.  The  extreme  fluctua- 
tions occur  when  the  furnace  goes  on  and  off  suddenly, 
requiring  the  station  exciters  to  operate  through  a  wide 
voltage  range.  The  load  as  handled  by  a  direct  feeder 
and  transformer  is  considered  fairly  satisfactory  fror 
an  operating  standpoint;  however,  it  was  suggested  in 
case  smaller  stations  encountered  a  large  single-phase 
load  that  a  phase  converter  be  used. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Construction  and  Operation  of  a  Small 
Steam  Plant 

Conditions  Governing  Nature  of   Generating    and    Distribution 

System  to  Furnish  Energy  to  Small  Communities  and  to 

Some  Twenty -five  Industrial  Plants  on  Vashon  Island 

By  Glenville  A.  Collins 

Consulting  Engineer,  Seattle,  Wash. 

VASHON  ISLAND  is  in  Puget  Sound  between 
Seattle  and  Tacoma,  Wash.  It  is  12  miles  long 
and  4  miles  wide,  with  its  northern  extremity  8 
miles  from  the  center  of  Seattle's  business  district  and 
its  southern  end  about  3  miles  from  Tacoma's  city  hall. 
There  are  23,000  acres  of  rich  soil  on  this  island  avail- 
able for  cultivation,  of  which  about  3500  are  now  used 
as  orchards  and  berry  gardens.  The  climate  of  the 
island  is  somewhat  warmer  than  that  of  Seattle,  owing 
to  its  sheltered  position,  and  this  fact  has  been  taken 
advantage  of  by  many  horticulturists  in  nurseries  and 
in  greenhouses.  There  is  one  greenhouse  at  Vashon 
that  has  7  acres  under  glass,  and  this,  with  several  other 
plants,  covering  a  total  of  about  20  acres  of  houses,  re- 
quires artificial  heating  for  the  raising  of  cucumbers, 
tomatoes,  lettuce,  flowers,  etc. 

There  are  a  number  of  small  towns  and  summer 
resorts  on  the  island  with  a  population  of  from  200  to 
700  people,  which  together  represent  a  population  of 


about  5000.  These  various  towns  have  no  water  systems 
other  than  local  wells.  In  connection  with  these  pump- 
ing by  gasoline  engines  has  been  the  practice.  There 
are  two  canneries  on  the  island,  three  small  shipbuilding 
plants,  five  sawmills,  seven  shingle  mills  and  one  plan- 
ing mill,  besides  a  creamery,  slaughter  houses,  bone 
factory,  cabinet  works  and  an  ice-cream  factory.  The 
opportunities  for  the  use  of  electrical  energy  for  light- 
ing and  power  purposes  are  apparent,  especially  in  view 
of  the  fact  that  the  nearest  point  to  the  mainland  where 
energy  is  available  would  require  about  3  miles  of  sub- 
merged high-tension  cable  laid  at  a  maximum  depth  of 
over  1500  ft. 

Nature  of  Distribution  System  for  the  Island 

An  analysis  of  the  possible  light  and  power  users 
showed  that  they  were  situated  about  400  ft.  apart,  re- 
quiring long  distribution  lines  and  arrangements  to 
generate  and  distribute  energy  at  a  low  cost.  The  dis- 
tribution problem  was  worked  out  by  using  35-ft.  andl 
40-ft.  live-cut  cedar  poles  with  minimum  tops  of  7  in- 
set about  170  ft.  apart  and  employing  5-ft.  fir  cross- 
arms  with  locust  pins  and  galvanized  hardware.  Thomas- 
6600-volt  insulators  are  used. 

Owing  to  the  fact  that  nearly  all  of  the  distribution 
lines  parallel  telephone  lines  and  invariably  run  over 
them  in  close  proximity,  it  was  deemed  advisable  to  use 
weatherproof  wire  for  the  transmission  lines.     For  all 


FIG-     * — A     100-KVA.    GENERATOR     DRIVEN     BY     140-HP.     CORLISS   ENGINE,   WITH    ITS   SWITCHBOARD,    IN   VASHON    STATION 
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of  these  lines,  i hcici Hie,  No.  ti  double  braid  copper  on 
both  primary  and  secondary  circuiti  was  u  ''ii.  The 
primary  circuits  are  2800  volts,  three  pha  i  ycle, 

and  the  seconder]  circuits  two  wire,  126  volts.    At  in  I 
the  cost  of  transformers  seemed  prohibitive,  but  it  sra 
Snail)  decided  to  use  General  Electric  type  ll  units  of 
large    size    at    several    distant    points,    rather    than 


FIG.    2 — CORRUGATED    GALVANIZED-IRON    STRUCTURE,    20    FT.    BY 
60   FT.,    HOUSING   STATION   EQUIPMENT 

small  transformers  of  1  kw.  and  2  kw.  at  the  customers' 
service  connection.  This  has  worked  out  satisfactorily 
owing  to  the  fact  that  the  generating  voltage  of  2400 
permits  a  voltage  of  not  less  than  112  at  the  ends  of  the 
distribution  lines.  There  are  18  miles  of  this  type  of 
line,  none  of  which  is  over  4Vfe  miles  from  the  generating 
plant. 

The  cost  of  constructing  this  distribution  system  was 
very  reasonable.  The  40-ft.  poles  were  contracted  for 
and  erected  complete,  including  the  digging  of  a  hole  5 
ft.  deep,  for  $4  each,  and  the  35-ft.  poles  for  $3.50  each. 
The  company  furnished  the  cross-arms  and  hardware. 

Method  of  Erecting  Poles 

In  setting  the  poles  an  A-frame  25  ft.  high  mounted 
on  a  wagon  frame  was  effectively  used.  After  the  poles 
had  been  distributed  and  the  holes  dug,  it  was  found 
possible  for  two  men  and  a  team  to  erect  thirty  poles 
per  day  in  the  following  way:  The  A-frame  was  backed 
into  position  at  the  pole  hole,  and  a  block  and  tackle  was 
fastened  to  the  pole  well  above  its  center.  The  fall  line 
from  the  block  and  tackle  fastened  to  the  pole  and  the 
top  of  the  A-frame  was  then  passed  through  another 
block  at  the  base  of  the  A-frame.  The  team  used  to 
haul  the  wagon  was  hitched  to  this  fall  line  and  the  pole 
raised  clear  of  the  ground  for  lowering  into  position. 
Two  men  were  required  for  this  operation.  As  soon  as 
the  pole  was  lowered  into  its  hole  the  team  and  A-frame 
were  moved  to  the  next  pole.  A  second  crew  of  two  men 
followed  and  lined  up  the  poles,  filled  and  tamped  the 
holes,  and  guyed  those  poles  where  such  construction 
was  necessary. 

Operating  Features  Considered  in  Station  Design 

The  power  station  is  situated  close  to  tidewater  by  a 
small  brook,  where  fresh  water  is  available,  and 
near  a  large  greenhouse.  An  interesting  feature  of  this 
situation  is  that  a  contract  has  been  made  with  the 
greenhouse  company  to  use  steam  for  heating  at  the 
same  price  it  previously  paid  for  coal  plus  labor.  This 
greenhouse  company  had  been  using  250  tons  of  coal  per 
season,  costing  $2.50  per  ton,  and  fired  in  a  small  tubular 
boiler.  California  crude  oil  is  used  under  the  boilers 
of  the  plant.  This  costs  82  cents  per  barrel,  delivered 
in  500-barrel  lots  at  the  plant.     The  oil  is  purchased 


under  contracl  at  this  price  for  a  term  of  three  years. 
I  In-  fuel  Oil  is  stored  in  a  large  tank  100  It.  from  Ha- 
lation and  fed  by  gravity  or  pump  to  an  oil  set  con- 
sisting of  one  Worthington  duplex  oil  pump  mounted 
over  an  oil  heater  and  fitted  with  an  oil  overflow-return 

pipe  and  strainers.     The  strain  pump  exhaust  is  used  iii 

the  oil  heater.  The  oil  line  contains  a  meter,  a  water 
extractor  and  a  Crombie  atomizer  and  burner.  Steam 
for  atomization  is  secured  from  the  main  steam  line 
through  a  l-in.  pipe  and  passed  through  the  fire  box  for 
superheating,  thus  supplying  oil  to  the  fire  box  at  high) 
temperature,  practically  at  the  Hash  point. 

In  designing  the  station  it  was  estimated  that  100  kva. 
of  equipment  would  be  sufficient  to  serve  the  demands 
on  the  system  for  the  first  two  years  on  the  basis  of 
being  able  to  handle  a  200-kw.  connected  load  of  a  well- 
diversified  character.  Water-tube  boilers  and  directly 
connected  Corliss  engine  generating  sets  with  the  usual 
auxiliaries  were  decided  upon.  The  plant  equipment  as 
now  operated  consists  of  one  125-hp.  Murray  water- 
tube  boiler,  oil-fired,  and  one  140-hp.  Murray  Corliss 
engine  directly  connected  to  a  100-kva.  Westinghouse 
2400-volt,  three-phase,  sixty-cycle  alternator,  operating 
at  150  r.p.m.,  with  a  steam  pressure  of  150  lb. 

Features  of  Station  and  Its  Equipment 

The  equipment  of  the  plant  is  housed  in  a  galvanized 
corrugated  building,  20  ft.  by  60  ft.,  built  on  concrete 
foundations  and  provided  with  a  concrete  floor.  Owing 
to  the  fact  that  the  ground  was  rather  spongy,  the  boiler 
foundation  slab  was  heavily  reinforced  so  that  an  un- 
equal settling  would  not  crack  the  brickwork  but  move 
as  a  body  with  its  load.  This  slab  was  built  20  ft.  by 
10  ft.  by  20  in.  thick,  and  under  load  of  the  boiler  and 
stack  has  settled  only  y2  in.  The  engine  foundation  was 
made  in  mass,  8  ft.  deep,  resting  on  sand  and  gravel 
over  blue  clay.  All  concrete  was  made  from  sand  and 
gravel  shoveled  from  the  beach  without  screening. 

The  exhaust  of  the  engine  passes  through  a  Murray 


FIG.      3 — BOILER-ROOM      END     OF      STATION,      SHOWING     CLOSE 
HEATER  PUMP  AND  PIPING  WITH  ENGINE  IN  FOREGROUND 

30-in.  closed  heater.  The  exhaust  pipe  is  equipped  wit 
a  Davis  back-pressure  valve  so  that  the  exhaust  pressur 
can  be  set  to  balance  the  heating  load  at  the  statio 
greenhouse.  The  exhaust  steam  line  is  provided  wit 
an  oil  separator  and  an  Empire  water  trap.  Owing  t 
the  fact  that  the  station  is  operated  only  until  midnigh 
an   auxiliary   high-pressure   line   is   brought  fr®m  th 
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boiler  and  passed  through  a  Squires  pressure-reducing 
valve,  so  that  steam  is  furnished  the  greenhouse  at  such 
times  as  the  engine  is  not  operating  or  the  exhaust 
steam  is  insufficient. 

There  is  a  5-hp.  vertical  tubular  boiler  for  use  in 
starting  the  pumps  or  for  cleaning.  The  feed  water  is 
pumped  by  a  Blake-Knowles  boiler-feed  pump  from  a 
well  and  discharged  through  the  heater  to  the  boiler,  so 
that  the  pump  handles  only  cold  or  luke-warm  water. 
The  feed-water  temperature  averages  223  deg.  Fahr. 
when  using  the  exhaust  heating  system  and  about  210 
deg.  when  operated  without  it.  A  part  of  the  return 
water  from  the  greenhouses  is  used  by  the  company  in 
mixing  hot  feed  for  a  herd  of  hogs,  which  seems  to 
justify  the  claims  of  this  herd-raiser  for  warm  feeding 
and,  besides,  makes  good  use  of  the  by-product. 

It  is  planned  to  install  a  6-ton  ice  machine  to  operate 
during  the  summer  season  when  no  heating  is  required. 
There  is  no  ice  available  on  the  island,  although  there 
is  considerable  demand  for  it. 

Operating  Costs 

The  steam  consumption  of  the  Corliss  engine  is  ap- 
proximately 24.8  lb.  per  i.hp.-hr.  at  full  load,  so  that  cal- 
culations seem  to  show  that  energy  at  the  switchboard 
costs  approximately  0.82  cent  per  kw.-hr.  The  rate 
charged  customers  for  lighting  service  is  12  cents  per 
kilowatt-hour  for  the  first  30  kw.-hr.  and  10  cents  for 
each  kilowatt-hour  in  addition.  The  rate  for  power  is 
8  cents  per  kilowatt-hour  for  the  first  60  kw.-hr.  and 
6  cents  for  all  in  addition. 

Two  operators  are  required  at  the  plant  during  its 
nineteen  hours  of  service  per  day  in  addition  to  a  super- 
intendent who  acts  in  the  capacity  of  a  bookkeeper, 
making  out  and  collecting  bills  and  taking  care  of  all 
line  work.  Three  men  are  thus  required  to  handle  the 
entire  system  from  an  operating  standpoint.  The  cost 
of  distributing  energy  is  about  2.4  cents  per  kilowatt- 
hour  in  addition  to  the  0.82  cent  per  kilowatt-hour  as 
cost  of  generating  the  energy  at  the  switchboard. 

The  plant  and  entire  project  was  designed  by  the 
writer  and  constructed  under  his  supervision. 


Changing  Connections  of  a  Motor  Starter  to 

Improve  Starting  Torque 

By  Leonard  Kebler 

President  Ward  Leonard  Electric  Company 

The  writer  is  interested  in  the  article  entitled  "How 
an  Operator  Secured  a  Better  Starting  Torque  from  a 
Shunt  Motor,"  published  on  page  1317  of  the  Dec.  11 
issue  of  the  Electrical  World.  If  the  motor  is  con- 
nected as  shown  in  the  diagram  accompanying  that  arti- 
cle, there  will  be  an  inductive  discharge  at  the  knife 
switch  every  time  it  is  opened  when  the  starting  arm 
is  in  the  off  position.  This  in  itself  should  be  enough 
[  to  condemn  the  arrangement.  The  article  further  says : 
"This  arrangement  gives  full  field  strength  at  the  in- 
stant the  main-line  switch  is  closed  and  relieves  arcing 
at  the  point  X  when  starting  the  motor."  The  arcing 
at  the  point  X  as  shown  in  the  diagram  is  due  to  the 
armature  current  only,  while  connected  in  the  standard 
way  it  would  be  that  due  to  the  armature  current  plus 
the  field  current.  As  the  field  current  is  usually  about 
3  per  cent  of  the  full-load  armature  current,  the  dif- 
ference in  arcing  would  not  be  noticeable.  With  stand- 
ard connections  the  field  is  connected  to  the  point 
marked  X,  and  when  the  starting  arm  touches  the  first 
live  contact,  which  is  the  point  X,  the  field  is  placed 
directly  across  the  line  at  the  time  the  armature  cur- 
rent is  made.  Just  how  the  operator  secures  a  better 
condition  than  this  was  not  explained. 


When  the  motor  is  connected  in  either  of  the  two 
ways  mentioned  in  the  article,  it  would  have  exactly 
the  same  torque  and  exactly  the  same  tendency  to  start 
on  the  first  step  of  the  resistance,  because  in  either 
case  the  field  would  be  connected  directly  across  the  line 
and  the  armature  connected  directly  across  the  line  in 
series  with  the  resistance  of  the  starter.  The  mere 
fact  that  the  field  was  connected  permanently  in  one 
case  and  only  at  the  time  when  making  the  first  contact 
in  the  other  would  have  no  bearing  on  the  matter  unless 
the  field  were  of  such  a  type  that  it  took  several  seconds 
to  reach  full  flux  and  the  operator  did  not  leave  his  re- 
sistance-controlling arm  on  the  first  button  for  this 
length  of  time. 

Apparently  the  key  to  the  situation  lies  in  the  fact 
that  the  operator  considered  he  was  improving  the 
equipment  by  dispensing  with  the  small  contact  marked 
X,  since  relief  from  arcing  is  mentioned.  This  small 
contact  is  connected  directly  to  the  first  resistance  con- 
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A  MOTOR  STARTER  THAT  PROVIDES  FULL  FIELD  STRENGTH 
DURING  OPERATION  AND  PREVENTS  INDUCTIVE  ARCING  WHEN 
MAIN  CIRCUIT  IS  BROKEN 

tact  and  is  put  there  solely  for  the  purpose  of  standing 
the  arcing  so  that  the  arcing  will  not  roughen  the  first 
resistance  contact  and  keep  the  lever  from  moving  freely 
over  the  starting  contacts. 

In  order  to  keep  full  field  strength  constantly  during 
the  operation  of  a  motor  starter  of  this  type,  it  is 
only  necessary  to  place  a  small  brass  arc  near  the  cen- 
ter post  of  the  starter,  as  shown  in  the  accompanying 
diagram.  A  contact  on  the  starter  arm  touches  this 
plate  before  the  starter  arm  leaves  the  first  live  contact, 
when  moved  to  start  the  motor.  When  the  starter  arm 
is  moving  to  stop  the  motor,  contact  with  the  plate 
is  broken  before  the  starter  arm  breaks  the  contact  on 
the  first  terminal.  Thus  the  main  motor  circuit  is 
broken  with  the  field  and  the  armature  connected  to- 
gether in  a  local  loop,  and  all  inductive  arcing  is 
prevented. 

This  small  plate  is  sometimes  added  on  starting  rheo- 
stats that  have  very  high  resistances,  but  as  there  is  an 
additional  cost  of  from  5  to  10  per  cent  for  such  an 
arrangement,  its  practical  advantage  is  usually  found 
to  be  less  than  the  additional  cost. 
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So    \\';itii   CoiTOWOn  of  Coppii   Zinc  Alloys 

Suitable  fur  Condenser  Tubes 

in  the  discussion  on  tea-water  corro  Ion  of  tnetala 
at  a  recent  meeting  of  the  Faraday  Society  at  London, 
England,  W,  E.  Gibbe  of  Liverpool  pointed  out  thai 
the  rate  of  corrosion  of  copper-sine  alloys  diminishes  as 
the  sine  content  increases,  and  reaches  a  minimum  at 
the  composition  which  corresponds  t<>  equal  atomic  con 

cent  rat  ion  of  /inc  ami  copper.  A  further  increase  in 
the  concentration  Of  /inc  leads  to  a  gradual  increase  of 
the  rate  of  corrosion  until  pure  zinc  is  reached.  Up 
•'i  deg,  ('.  the  initial  rate  of  corrosion  of  70  .".0  hrass 
is  greater  at  higher  temperatures  than  at  low.  At  the 
same  time  the  rapidity  with  which  the  initial  rate  of 
corrosion  falls  oil'  with  time  is  greater  the  higher  the 
temperature.  At  60  deg.  C,  however,  the  initial  rate  of 
corrosion  is  smaller  than  at  15  deg.  C.  Hard-drawn 
70  30  brass  dissolves  less  rapidly  than  the  annealed 
alloy,  but  undergoes  dezincification  more  readily.  This 
seems  to  explain  the  lower  rate  of  corrosion  of  metal 
of  high  zinc  content,  such  as  Muntz  metal  and  Ad- 
miralty metal,  when  used  for  surface  condenser  tubes 
where  salt  water  is  used  for  cooling. 


How    a    Two-Phase-to-Three-Phase    Transfor- 
mation in  a  Station  Was  Made 
at  Small    Cost 

In  the  power  house  of  the  Ames  (Iowa)  municipal 
electric-light  plant  an  old  reciprocating  unit  is  used  as 
a  standby  for  a  new  Curtis  turbine  unit  by  means  of  a 
scheme  which  cost  $442  less  than  arrangements  to  use 
standard  methods  would  have  done.  Charles  E.  War- 
saw, manager  of  the  plant,  had  two  old  transformers  in 
stock,  a  60-kva.  unit  and  a  30-kva.  unit,  which  he  sent 
to  the  makers  with  instructions  to  rearrange  the  wind- 
ings and  provide  auto-transformer  connections  through- 
out. The  ratio  of  transformation  was  small,  so  that  a 
guaranteed  rating  for  the  two  small  units  of  200  kva. 
was  obtained.  With  a  T-connection  of  the  transformers 
and  the  30-kva.  unit  used  as  the  teaser,  these  two  trans- 
formers were  connected  between  the  two-phase,  1100- 
volt  and  the  three-phase,  2200-volt  buses,  as  shown. 

This  arrangement  made  it  possible  to  operate  the  old 


I IOO  Volts  Two  Phase 


2200  Volts  Three  Phase 


CONNECTIONS   FOR   TRANSFORMING   TWO-PHASE,   1100  VOLTS,   TO 
THREE-PHASE,    2200   VOLTS 

145-kva.,  two-phase,  1100- volt  reciprocating  unit  as  a 
standby  for  the  single  new  500-kva.,  three-phase,  2200- 
volt  turbine  unit. 

The  same  end  could  have  been  accomplished  by  re- 
winding the  generator  or  by  buying  two  100-kva.  trans- 
formers and  using  a  straight  Scott  transformation. 
The  former  plan  was   not   entirely  feasible,   however, 


since    ihe   manufacturer   e  timated    thai    the   machine 

would  be  out  of  service  between  two  and  three  weeks 
while  the  change  was  being  made,  and  that  it  would 
cost  an  excessive  amount,  which  was  $558  more;  than 
I  hat  for  the  <  limie  used.  The  cost  of  the  other  possi- 
ble plan,  Using  the  Scott  transformation,  was  also  ex- 
cessive and  would  have  been  $  1  12  more  than  that  of  the 
scheme   used. 


Importance  of  Proper  Installation  of  Generator 

Meter  Shunts 

By  William  K.  Davis 

A  case  recently  came  to  the  writer's  attention  illus- 
trating the  importance  of  proper  installation  of  cur- 
rent shunts  on  direct-current  generator  circuits  when 
two  machines  are  operated  in  parallel.    The  accompany- 
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OF     GENERATOR    METERS    WHEN    READINGS    DID    NOT 
CHECK  WITH  TOTALIZING  METER 


ing  diagram  shows  how  the  shunts  were  installed  when 
it  was  found  that  the  sum  of  the  readings  of  two  record- 
ing wattmeters  connected  to  the  generators  did  not 
equal  the  reading  of  the  meter  connected  to  the  main 
bus,  which  recorded  the  total  output.  The  meters  were 
checked  and  found  to  be  correct.  When  only  one  gen- 
erator was  in  operation,  the  reading  of  the  meter  con- 
nected to  it  checked  with  the  total  output,  as  recorded 
by  the  totalizing  meter.  As  soon  as  the  generators  were 
paralleled,  however,  the  sum  of  the  readings  of  the  two 
generator  meters  would  be  from  5  to  15  per  cent  less 
than  that  of  the  totalizing  meter,  growing  with  the  load. 
To  correct  the  error  the  shunt  on  the  larger  gener- 
ator was  placed  in  the  same  side  of  the  generator  cir- 
cuit as  the  one  on  the  smaller  machine.  The  readings  of 
the  two  meters  then  checked  with  the  reading  of  the 
totalizing  meter.  It  was  plain  that  some  current  from 
the  larger  machine  was  flowing  through  the  equalizer, 
through  the  series  field  of  the  smaller  machine,  and  then 
through  the  main  bus,  where  it  was  recorded  by  the 
totalizing  meter  but  not  by  the  generator  meters. 


Weight  to  Specify  When  Purchasing  Wet  Coal 
By  W.  F.  Schaphorst 
The  writer  agrees  with  R.  I.  Elkin  in  his  claim  thi 
there  is  no  gain  in  heat  when  burning  watered  coal 
explained  in  the  Jan.  8  issue  of  the  Electrical  World 
page  97.  When  wet  coal  is  purchased,  therefore, 
greater  weight  per  ton  than  2000  lb.  should  be  specifiec 
— about  2011  lb.  This  weight  per  ton  is  arrived 
from  the  observation  that  10  lb.  of  water  will  wet  a  tc 
of  coal  fairly  well,  although  much  depends  upon  tl 
kind  of  coal.  Bituminous  coal  in  small  chunks,  ar 
really  dusty,  will  carry  much  more  water  per  ton  thai 
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/ould  larger  chunks.  The  same  is  true  for  anthracite 
oal.  It  is  always  worth  while,  therefore,  for  the  pur- 
haser  to  correct  for  watering  when  buying  coal  in  large 
uantities. 

The  extra  pound  to  make  up  the  11  lb.  is  added  be- 
ause  about  1  lb.  of  coal  would  be  required  to  evaporate 
he  10  lb.  of  water  into  steam.  Roughly,  then,  2011  lb. 
if  watered  coal  is  equivalent  to  2000  lb.  of  dry  coal. 


iow  Underground  and  Overhead  Circuits  at 

Holyoke,  Mass.,  Are  Connected 

An  effective  means  of  transferring  overhead  circuits 
o  underground  conduits  has  been  devised  by  J.  L.  Free- 
ze, chief  engineer  of  the  Holyoke  (Mass.)  municipal 
lectric-light  plant,  in  a  recent  rearrangement  of  cir- 
uits  in  that  city.     Owing  to  a  canal  between  the  sta- 


TRUCTURE  FOR   CONNECTING   UNDERGROUND   CIRCUITS  TO  OVER- 
HEAD LINES 

ion  and  the  portion  of  the  city  to  be  served,  the  feeders 
vere  carried  on  poles  about  800  ft.  to  a  structure  such 
s  shown  in  the  accompanying  illustration,  consisting 
>f  two  poles  14  ft.  apart  with  four  double  cross-arms  on 
ach  pole.  These  double  cross-arms  are  connected  by 
ix  pairs  of  connecting  arms  and  two  single  arms,  the 
atter  supporting  sections  of  25-in.  iron  conduit  which 
xtend  from  about  14  ft.  above  ground  to  a  manhole  at 
he  edge  of  the  sidewalk. 

Three  arc,  two  three-phase  power  and  five  commer- 
ial  feeders  run  to  the  left-hand  pole  in  the  illustra- 
ion  and  are  there  dead-ended.  The  wires  are  tapped 
ff  to  insulators  on  the  connecting  arms  at  the  same 
ivels,  the  lines  on  either  end  of  the  cross-arms  being 
onnected  to  the  insulators  of  the  cross-arm  on  that  side, 
bus  obviating  the  crossing  of  wires.  From  the  lower 
ows  of  insulators  the  wires  are  carried  to  a  double  row 
f  G.  &  W.  pot-heads  which  surmount  the  nine  parallel 
onduits  on  either  side  of  the  supporting  arms.  Thir- 
een  of  the  eighteen  conduits  are  occupied  each  by  a 
ingle  circuit,  the  other  five  being  in  reserve  for  future 
xtensions. 


Engineering  Features  of  a  New  Illinois  High- 
Pressure  Steam  Station 

Work  has  been  started  on  the  new  power  station  of 
the  Public  Service  Company  of  Northern  Illinois  on  the 
Desplaines  River  1  mile  south  of  Joliet,  111.  As  men- 
tioned in  the  Electrical  World  of  Oct.  15,  1915,  this 
installation  will  embody  the  latest  ideas  in  high-pres- 
sure steam  generation.  The  three  Babcock  &  Wilcox 
boilers  to  be  installed  will  be  of  the  cross-drum  type 
with  a  heating  surface  of  10,000  sq.  ft.  and  will  pro- 
duce steam  at  350  lb.  pressure  with  225  deg.  Fahr. 
superheat.  Superimposed  on  each  boiler  there  will  be 
a  Babcock  &  Wilcox  all-steel  economizer  with  6700  sq. 
ft.  of  heating  surface.  Each  boiler  with  its  economizer 
will  comprise  a  complete  unit  which  will  be  incased  in 
a  steel  shell  to  prevent  air  leakage.  Two  of  these  units 
will  supply  enough  steam  to  operate  one  12,000-kva. 
turbo-generator.  The  third  boiler  will  be  held  in  re- 
serve. 

Two  Babcock  &  Wilcox  chain-grate  stokers  placed  side 
by  side  in  a  single  furnace  will  serve  each  boiler.  The 
stokers  will  each  measure  8  ft.  wide  by  14.5  ft.  long,  giv- 
ing a  grate  area  of  232  sq.  ft.  per  boiler.  The  ratio  of 
grate  area  to  heating  surface  will  be  1  to  42.5.  This  is 
one  of  the  highest  ratios  used  by  any  power  house  in 
the  Middle  West.  Induced  draft  will  be  supplied  by 
motor-driven  blowers.  An  individual  self-supporting 
steel  stack  will  be  installed  for  each  boiler.  The  only 
steam-driven  auxiliaries  in  the  plant  will  be  the  boiler- 
feed  pumps,  which  are  to  be  of  the  multi-stage,  turbine- 
driven  type.  A  bucket  elevator  will  be  used  to  convey 
the  coal  from  the  cars  to  overhead  bunkers,  and  the 
ashes  will  be  handled  entirely  by  conveyors  from  the 
furnace  until  deposited  in  outgoing  gondola  cars.  The 
fuel  which  is  to  be  used  will  be  screenings  from  the 
Illinois  mines. 

At  present  one  turbine  of  the  Curtis  horizontal  type 
with  an  exciter  on  the  same  shaft  will  be  installed.  It 
will  be  rated  at  12,500  kva.  or  10,000  kw.  at  80  per  cent 
power-factor,  and  will  produce  energy  at  12,000  volts, 
three-phase,  sixty  cycles.  The  turbine  is  designed  for  a 
working  pressure  of  300  lb.  In  the  steel  and  masonry 
building  which  will  be  erected  space  will  be  provided 
for  a  second  future  unit  which  will  probably  have  a 
rating  of  20,000  kw. 

The  Westinghouse  surface  condenser  into  which  the 
turbine  will  exhaust  will  contain  20,000  sq.  ft.  of  cool- 
ing surface  and  will  be  designed  for  a  back  pressure  of 
0.77  in.  absolute.  With  the  turbine  operating  at  full 
load  the  condenser  will  take  18,000  gal.  of  circulating 
water  a  minute.  The  condenser  auxiliaries,  including 
the  Leblanc  air  pump,  are  all  to  be  motor-driven. 

Most  of  the  energy  from  the  station  will  be  stepped 
up  to  33,000  volts  and  fed  into  the  company's  transmis- 
sion loop,  which  reaches  towns  in  the  Fox  River  Valley 
and  the  Illinois  River  Valley,  and  extends  as  far  south 
as  Pontiac  and  Kankakee.  Besides  supplying  energy 
for  lighting  and  industrial  power  in  this  district,  the 
company  also  sells  energy  for  operating  several  street 
railways  and  interurban  lines.  When  the  new  plant  is 
placed  in  operation,  as  it  is  expected  to  be  in  about  a 
year,  it  will  augment  the  company's  generator  rating  by 
just  12,500  kva.,  since  operation  of  none  of  the  com- 
pany's other  plants  will  be  discontinued  at  that  time. 

The  station  is  being  designed  by  Sargent  &  Lundy, 
consulting  engineers,  Chicago,  assisted  by  Von  Hoist  & 
Fyfe,  architects.  It  will  be  operated  by  the  Public 
Service  Company  of  Northern  Illinois,  of  which  Samuel 
Insull  is  president,  F.  J.  Baker  is  vice-president  in 
charge  of  operation  and  construction,  G.  H.  Lukes  gen- 
eral superintendent,  and  J.  L.  Hecht  mechanical  engi- 
neer. 
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Flood  Lamps  Light  Ice  Trestle  on  Shore  and  Ice-Harvesting  Field  Nearly  a  Mile  Distant 


At  Round  Lake,  111.,  Armour  &  Com- 
pany of  Chicago  have  installed  four 
1000-watt  open  flood  lamps  on  top  of 
the  ice  house,  the  direct  and  the  indirect 
rays  from  which  are  used  to  light  re- 
spectively the  distant  ice  field  and  the 
ice  trestle  near  the  house.  The  ice 
field  lighted  by  these  lamps  is  about 
three-quarters  of  a  mile  long  and  half 
a  mile  wide.  The  lamps  are  mounted 
on  adjustable  standards  so  that  any 
half-mile  section  of  the  lake  in  front  of 
the  house  may  be  illuminated  at  will. 


Before  flood-lighting  was  tried  at 
Round  Lake  it  was  necessary  to  employ 
an  electrician  and  a  helper  during  the 
entire  ice-harvesting  season,  because 
poles  were  set  and  wires  were  strung 
to  all  parts  of  the  lake  as  the  work  of 
harvesting  progressed.  Now  the  wages 
of  these  two  men  are  saved  because  no 
skilled  labor  is  required  to  operate  the 
flood  lamps.  A  further  saving  is  ef- 
fected since  no  equipment  will  be  lost 
with  the  new  system  if  a  sudden  thaw 
should  occur.     It  is  also  reported  that 


the  number  of  accidents  among  the 
workmen  has  been  reduced.  So  far  this 
year  no  one  has  fallen  into  the  open 
water.  The  total  efficiency  of  the 
workmen  is  said  to  be  increased  about 
25  per  cent,  since  the  scheme  of  general 
illumination  eliminates  the  possibility 
of  loafing  unseen  in  the  darkness.  The 
entire  flood-lighting  installation  at 
Round  Lake  was  erected  in  about  two 
hours.  Lamps  and  equipment  were 
supplied  by  the  American  Lighting 
Company  of  Chicago. 


MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Comprehensive   Follow-Up    Bulletin  for  New 

Building  Services 

The  Cumberland  County  Power  &  Light  Company  of 
Portland,  Me.,  maintains  a  bulletin  board  5  ft.  4  in.  long 
by  2  ft.  10  in.  wide,  as  shown  herewith,  which  shows 

the  status  of  new- 
building  services  on 
every  day  in  the 
month.  One  solicitor 
is  detailed  to  follow 
all  such  new-building 
work,  keeping  in 
touch  with  the  city 
building  inspector,  the 
local  architects  and 
the  building  contrac- 
tors in  the  Portland 
district.  He  makes 
suggestions  to  see 
that  the  wiring  speci- 
fied is  large  enough  to 
care  for  further  needs 
in  the  fixture  and  ap- 
pliance line,  and  as  a 
result  of  recent  per- 
sonal work  among 
architects  he  has  con- 
siderably enhanced  lo- 
cal interest  in  electric 
service  and  has  done  a 
good  deal  to  insure 
more  outlets  than  were  formerly  provided.  The  bulletin 
board  shows  in  chalked  figures  the  number  of  residences, 
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INSTALLATIONS      UNDER      WAY 


apartments  and  other  buildings  secured  for  electric 
service  on  each  day  of  the  current  month,  with  a  total 
for  each  week,  giving  connected  load  data  and  totals  as 
shown.  A  valuable  feature  is  a  monthly  summary,  also 
in  chalked  figures,  at  the  bottom  of  the  bulletin,  with  a 
total  showing  all  necessary  data  for  the  fiscal  year  up  to 
the  beginning  of  the  current  month.  The  bulletin  is 
mounted  in  the  offices  of  the  sales  department. 


Motor  Drive  of  the  Small   Sawmill 


Extending  Electric  Service  to  Replace  Steam  in  Four  Such  Plants 

Resulting  in  Central -Station  Incomes  Averaging  $110 

per  Month  per  Mill 

By  A.  A.  Laughton 

Manager  Athol   (Mass)   Gas  &  Electric  Company 

The  lines  of  the  Athol  (Mass.)  Gas  &  Electric  Com- 
pany serve  a  territory  situated  in  the  north-central  part 
of  the  State  of  Massachusetts  and  directly  in  the  heart 
of  a  wood-growing  section.  For  many  years'  the  stand- 
ing timber  in  this  part  of  the  State  has  been  cut  off  a 
little  each  year,  using  old-fashioned  steam  sawmills. 

Recognizing  the  fact  that  there  here  existed  an  oppor- 
tunity for  the  substitution  of  electric  drive  in  place  of 
steam,  certain  of  these  sawmill  owners  were  approached 
with  the  idea  of  electrifying  their  plants. 

Since  the  proposition  was  a  new  one  in  that  section 
of  the  country,  and  in  consequence  practically  unknown, 
it  was  found  to  be  very  difficult  to  arouse  enthusiasm 
among  the  sawmill  operators.  Also,  it  was  soon  learned 
that  in  many  cases  it  would  be  necessary  to  construct 
lines  of  considerable  length  in  order  to  supply  service 
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to  the  point  at  which  it  was  desired  to  establish  a  given 
sawmill. 

However,  in  spite  of  what  seemed  to  be  unsurmount- 
able  obstacles,  the  promoters  of  the  plan  soon  found 
there  were  several  very  important  factors  in  favor  of 
the  electrically  driven  sawmill.  Chief  among  them  was 
the  elimination  of  the  necessity  of  locating  the  mill  near 
some  source  of  water,  as  was  necessary  in  the  case  of 
a  steam  outfit  in  order  that  the  boiler  might  be  supplied 
with  feed  water.  With  electric  drive,  also,  no  licensed 
engineer  was  required,  and  the  many  mechanical  diffi- 
culties in  the  use  of  a  steam  unit  were  avoided. 

The  first  contract  was,  of  course,  the  most  difficult  to 
secure.  Under  it  the  sawmill  operator  was  furnished 
with  energy  at  a  pressure  of  2300  volts  at  the  rate  of  2 
cents  per  kilowatt-hour.  Further,  the  central-station 
company  agreed  to  build  a  mile  of  transmission  line 
free,  provided  that  all  rights-of-way  and  poles  required 
were  furnished  by  the  sawmill  operator.  If  any  addi- 
tional line  was  required  in  excess  of  the  first  mile,  the 
company  agreed  to  construct  it  and  lease  it  to  the  oper- 
ator for  a  period  not  exceeding  two  years  for  the  sum 
of  $30  per  1000  ft.,  provided  that  the  operator  furnished 
the  right-of-way  and  poles  required.  Standing  trees 
were  in  many  cases  used  as  poles. 

Under  this  agreement,  the  operator  equipped  his  mill 
with  a  three-phase,  50-hp.,  2300-volt  motor,  operating 
at  720  r.p.m.  The  saw,  which  was  56  in.  in  diameter, 
was  directly  connected,  thus  obviating  any  belt  slippage. 
The  installation  worked  perfectly,  and  it  was  found  that 
the  motor  kept  its  speed  exceedingly  well,  even  when 
cutting  through  logs  of  large  diameter.  With  the  steam 
drive  the  engine  would  "lie  down"  very  appreciably 
when  large  logs  were  cut,  and  the  superiority  of  the 
electric  drive  over  the  steam  drive  in  this  instance  re- 
sulted, on  the  average,  in  20  per  cent  more  wood  being 
cut  per  day  with  the  electric  drive. 

Another  feature  was  the  installation  of  electric  light- 
ing in  the  office  and  in  the  sleeping  quarters  of  the  saw- 
mill crew.  For  this  service  a  single-phase,  1-kw.  trans- 
former of  2300/110  volts  was  used. 

Curiously,  this  electric  portable  sawmill  became  well 
known  for  many  miles  around  within  a  very  few  days. 
Although  the  mill  was  situated  at  a  point  which  was 
more  than  a  mile  from  the  highway,  yet  during  the  first 
two  weeks  of  its  operation  fully  300  persons  visited  it, 
many  of  them  coming  long  distances. 

Within  a  few  weeks  from  the  time  that  this  first  elec- 
tric sawmill  was  put  into  service  there  were  two  other 
similar  mills  in  operation  on  the  company's  lines.  The 
motors  of  each  installation  were  50  hp.  in  size,  but  some 
were  designed  for  220  volts  as  well  as  for  2300  volts. 
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CHARACTERISTIC    DEMAND    OF    SAWMILL    AT    ATHOL,    MASS. 

In  the  case  of  the  220-volt  motors,  step-down  trans- 
formers of  2300/220  volts  were  furnished  by  the  com- 
pany without  extra  charge.  The  meters,  however,  were 
in  each  case  installed  on  the  primary  side  of  the  trans- 
formers. Some  of  the  mills  were  belt-driven  and  some 
were  directly  connected,  but  in  all  cases  with  the  latter 
arrangement  a  speed  of  720  r.p.m.  was  the  maximum 
employed.  Besides  the  large  saw  itself,  a  small  slab-saw 
and  a  high-speed  blower  were  included  in  each  mill's 
equipment,  the  latter  being  to  blow  away  the  sawdust. 

With  such  a  mill  in  operation  and  no  logs  being  cut,  a 
load  of  at  least  16  kw.  was  developed.  While  cutting  a 
log  the  load  varied  from  16  kw.  to  75  kw.  and  was  of 
a  very  fluctuating  character.  A  recording  wattmeter 
was  connected  with  the  circuit  of  one  of  the  mills,  and 
the  accompanying  copy  of  a  graphic  chart  from  it  shows 
clearly  the  character  of  the  load.  This  chart  was  made 
during  weather  of  moderate  temperature.  It  was  found 
that  slightly  more  energy  was  used  in  cold  weather. 

The  wood  cut  by  these  mills  averages  about  85  per 
cent  pine,  and  the  logs  vary  in  diameter  from  8  in.  to  24 
in.  The  energy  consumed  by  each  mill  in  proportion  to 
the  feet  of  lumber  cut  was  practically  the  same,  and 
averaged  17  kw.-hr.  per  1000  ft.  The  electricity  which 
operated  all  of  these  mills  was  generated  by  water-power 
at  the  company's  hydroelectric  plant  at  Wendell 
Mass.,  which  is  situated  on  the  Millers  River. 

At  the  present  time  there  are  four  motor-driven  saw- 
mills in  operation  in  the  vicinity  of  Athol,  the  bills  of 
which  average  $110  per  month.  Negotiations  are  now 
pending  which  will  doubtless  result  in  two  more  of  these 
mills  being  served  with  electricity  within  a  few  weeks. 


MOTOR-DRIVEN   SAWMILLS   LIKE  THAT   HERE   PICTURED   CONSUME  ABOUT   17   KW.-HR.  PER   1000  FT.   OF  LUMBER  SAWN 
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S1XTY    SEWING    MACHINES   AND   CUTTERS   GROUP-DRIVEN 
BY    ELECTRIC    MOTORS 


Data  on   Motor  Drive  in  Clothing  Factories 

Motors  are  hardly  in  evidence  in  the  accompanying 
photograph  of  a  clothing  factory  (Fig.  1),  but  every 
one  of  the  sewing  machines  and  cutters  shown — some 
sixty  in  number — is  operated  by  group-drive  electric 
motors  concealed  beneath  the  benches.  In  this  posi- 
tion they  take  up  no  useful  space  and  yet  obviate  the 
necessity  of  dangerous  and  unsightly  overhead  shafts. 
Individual  drive  was  not  necessary  in  this  case  as  the 
machines  are  operated  almost  continuously,  hence  the 
group-drive  arrangement  can  be  operated  at  nearly  max- 
imum efficiency.  As  the  line  shafts  extend  between 
parallel  lines  of  benches,  practically  all  possibility  of 
operators'  clothing  being  caught  is  removed.  The  mo- 
tors are  operated  continuously  during  working  hours, 
the  starting  and  stopping  of  the  individual  sewing  ma- 
chines and  cutters  being  effected  by  treadle-operated 
friction  clutches.  Each  motor  operates  ten  machines 
and  is  rated  at  2.5  hp.,  450  r.p.m.  and  220  volts.  A  2-hp. 
motor  is  used  to  drive  a  blower.  Operating  fifty  hours 
a  week,  this  equipment  requires  about  1375  kw.-hr.  of 
energy  a  month  on  the  average,  or  81  kw.-hr.  per  con- 
nected horsepower.  The  plant  is  owned  by  Harris 
Brothers  &  Barnett,  clothing  manufacturers,  New  York 
City. 

Generally  similar  conditions  of  drive,  control  and 
position  of  motors  and  line  shafts  exist  in  the  clothing 
shops  of  the  Heller  Company  and  Reisman,  Rothman  & 
Bieber  of  the  same  city.  The  arrangement  of  the  motor 
shown  in  Fig.  2  and  its  connections  with  the  sewing 
machines  are  typical  of  each  of  these  plants.  A  switch 
cabinet  is  placed  near  each  motor,  so  it  is  convenient 
for  the  attendant  to  operate.  As  shown  in  this  illus- 
tration, the  machines  are  connected  with  the  line  shaft 
through  friction  clutches  operated  by  treadles. 

Group  Arrangement  of  Motors 

At  the  Heller  factory  two  2.5-hp.  motors  are  employed 
to  drive  about  thirty-two  sewing  and  cutting  machines. 
These  are  used  about  fifty-three  hours  a  week  and  con- 
sume 673  kw.-hr.  of  energy  per  month  on  the  average, 
or  134.5  kw.-hr.  per  connected  horsepower.  In  the  Reis- 
man, Rothman  &  Bieber  factory  five  motors  having  an 
aggregate  rating  of  8.625  hp.  are  employed.  One  of 
these,  an  0.125-hp.  motor,  drives  a  single  sewing  ma- 
chine. Another  unit  rated  at  1  hp.  operates  a  blower, 
and  the  other  three  motors,  rated  at  2.5  hp.  each,  are 
connected  for  group  drive  to  about  forty  sewing  ma- 
chines. This  plant  also  operates  fifty  hours  a  week. 
The  average  monthly  energy  consumption  is  1127 
kw.-hr.,  or  129.5  kw.-hr.  per  connected  horsepower. 

The  difference  in  energy  consumption  per  connected 


FIG.   2 — ARRANGEMENT   FOR    MOUNTING    MOTOR   TO   DRIVE  GROUP 
OF   SEWING    MACHINES 

horsepower  for  these  factories  may  be  due  to  several 
causes,  among  which  are  the  number  of  hours  each  ma- 
chine is  operated,  the  number  of  machines  connected 
per  horsepower  of  motor  rating,  the  weight  of  goods 
handled,  friction  losses  in  machine  connections,  etc. 
Energy  for  the  foregoing  factories  is  supplied  by  the 
United  Electric  Light  &  Power  Company,  New  York 
City. 


Uses  for  the  Electric  Fan  in  Winter 
By  G.  A.  Roush 

Most  electric  fans  are  packed  away  in  the  fall,  to  lie 
idle  until  the  warm  weather  of  the  following  summer 
calls  for  their  reinstatement.  To  the  average  owner 
the  fan  is  a  comfort  in  summer  but  a  nuisance  in  winter, 
because  it  takes  up  so  much  storage  room.  The  fact  that 
the  electric  fan  may  be  applied  quite  as  efficiently  to 
overcome  the  cold  of  winter  as  the  heat  of  summer  is 
appreciated  by  comparatively  few  people,  and  the  mes- 
sage is  of  importance  enough  to  merit  more  attention. 

Every  form  of  artificial  heating  depends  to  a  greater 
or  less  extent  on  a  single  principle — the  transfer  of  the 
heat  to  the  air  of  the  room  to  be  heated  and  its  distribu- 
tion through  the  rooms  by  means  of  the  circulation  of 
this  heated  air.  In  most  cases  the  only  circulation  that 
is  depended  on  is  the  natural  circulation  of  the  warm 
air,  and  as  this  tends  to  rise  to  the  top  of  the  room,  the 
heating  is  naturally  not  regular  and  uniform  through- 
out the  room.  Here  is  where  the  electric  fan  can  be 
made  use  of,  for  it  will  serve  for  moving  warm  air  away 
from  the  source  of  heat  and  distributing  it  through  the 
room. 

In  cases  where  a  base  burner  or  other  stove  does  not 
heat  the  room  uniformly  an  electric  fan  may  be  set  so 
that  its  current  of  air  is  directed  over  the  stove  and 
toward  the  part  of  the  room  most  needing  heat.  The 
heated  air  from  the  stove  will  then  be  directed  where  it 
is  needed,  instead  of  ascending  to  the  ceiling.  In  a  hot- 
air-heating  system,  similarly,  the  tendency  is  for  the 
hot  air  to  rise  from  the  hot-air  vent  to  the  top  of  the 
room.  Hence  the  fan  should  be  placed  with  its  back  to 
the  vent  if  the  register  is  in  the  wall,  or  the  fan  may  be 
placed  over  the  vent  if  the  latter  is  in  the  floor.  In  this 
way  the  heated  air  will  be  directed  toward  the  center  of 
the  room.  With  a  hot-water  or  steam-heated  radiator 
the  fan  should  preferably  be  placed  behind  the  radiator, 
so  that  its  current  of  air  is  forced  out  through  the  radi- 
ator into  the  room.  The  fan  cools  the  radiator — in- 
creasing condensation  in  the  case  of  a  steam  system  or 
cooling  the  hot  water  in  a  hot-water  system — thu,s  set- 
ting up  circulation  and  causing  more  steam  or  hot  watei 
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to  flow  into  the  radiator.  In  this  way  the  efficiency  of 
the  radiator  is  greatly  increased,  and  its  equivalent  rat- 
ing is  raised  much  above  that  of  such  a  radiator  without 
the  fan. 

The  following  results  were  obtained  in  a  recent  test 
with  a  steam  radiator  so  placed  that  the  fan  could  be 
applied  only  to  blow  the  cold  air  from  the  floor  level  onto 
the  radiator,  from  which  it  was  diffused  into  the  room. 
Before  the  fan  was  used  steam  had  been  turned  on  for 
several  hours  and  the  thermometer  had  become  prac- 
tically constant  at  56  deg.  The  fan  (a  9-in.  unit  on 
intermediate  speed)  was  then  started  and  the  thermom- 
eter observed.  At  the  end  of  ten  minutes  it  had  risen 
to  63  deg.,  in  twenty  minutes  to  67  deg.,  and  within  an 
hour  it  had  reached  75  deg.,  where  it  remained.  This 
was  in  a  room  about  14  ft.  square,  with  one  door  opening 
into  a  hallway  and  a  double  door  leading  into  another 
room,  both  open.  The  thermometer  was  hanging  in  the 
center  of  the  room,  behind  the  fan,  where  no  direct  cur- 
rent of  warm  air  could  strike  it.  After  maintaining  a 
•constant  temperature  of  75  deg.  for  the  greater  part  of 
the  day,  the  fan  was  turned  off,  with  all  other  conditions 
remaining  unchanged,  and  in  ten  minutes  the  thermom- 
eter had  dropped  5  deg.  On  re-starting  the  fan,  the 
original  temperature  was  regained  in  approximately  the 
same  time. 


ing  wattage  on  this  offer,  and  the  results  were  very 
satisfactory  to  the  storekeepers  as  well  as  to  the 
company. 

Moreover,    Mr.    Schwabe   states,   a   number   of   mer- 
chants will  use  the  added  lighting  permanently. 


Central  Station  Encourages  "  Shop-at-Home  " 
Movement  with  Discount  Offer 

In  order  to  encourage  and  assist  the  "shop-at-home" 
movement  inaugurated  by  the  merchants  of  Thompson- 
ville,  Conn.,  during  the  holidays,  Walter  P.  Schwabe, 
general  manager  of  the  Northern  Connecticut  Light  & 
Power  Company,  made  a  special  offer  of  a  discount  of 
one-half  on  all  electric  service  consumed  by  special 
window  displays  or  outside  lighting.  In  his  letter  ad- 
dressed to  the  local  merchants  Manager  Schwabe  wrote : 

"We  believe  that  window  displays  kept  illuminated 
every  night  will  attract  passers-by  at  a  time  when  they 
are  at  their  leisure,  and  will  yield  a  greater  advertising 
return  than  day  window  displays  only. 

"We  want  to  assist  the  merchants  in  making  a  suc- 
cess of  the  'purchase-at-home'  spirit  and  are  willing  to 
do  our  share.  We,  therefore,  offer  to  all  merchants 
making  a  special  window  or  outside  display  a  discount 
of  50  per  cent  on  the  amount  of  electricity  for  equip- 
ment used  or  added  in  excess  of  regular  window  or 
outside  lighting." 

Twenty-two  Thompsonville  merchants  increased  their 
lighting  by  additional  wiring  or  the  increase  of  exist- 


Proof  that  "  Edison  Power  Pays  "—The  Cus- 
tomers' Testimony 

One  of  the  most  impressive  presentations  of  direct 
evidence  that  have  ever  been  published  by  a  central  sta- 
tion in  quest  of  power  business  is  a  booklet  entitled 
"Edison  Power  Pays,"  issued  by  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  It  is  a  clever  com- 
bination of  testimonials,  showing  the  reproduction  of 
a  letter  from  the  customer  beside  a  photograph  of  the 
factory  served,  supported  by  a  paragraph  of  descriptive 
matter  covering  the  size  of  the  installation,  the  period 
over  which  service  has  been  rendered,  and  other  general 
facts. 

Only  nine  installations  are  featured,  but  ninety  cases 
could  not  have  strengthened  the  impression,  for  though 
in  size  the  installations  pictured  ranged  from  175  hp.  to 
18,000  hp.  each,  one  of  them  is  seen  to  be  a  very  large 
modern  industry,  presumably  representative  of  the 
most  favorable  conditions  for  the  operation  of  a  private 
plant. 

In  character  the  installations  cited  range  through  the 
manufacture  of  rope,  hoisting  machinery,  clothing,  to- 
bacco, drop  forgings,  groceries,  a  bakery,  a  department 
store,  dry  docks,  terminals  and  warehouses.  It  is  evi- 
dence unquestionable  that  there  must  be  something  in 
the  central-station  power  proposition,  for  if  so  many 
big  men  can  save  money  by  abandoning  their  private 
generating  equipment,  the  small  man  can  surely  find 
profit  in  electric  service.  The  pages  reproduced  here 
illustrate  the  great  Bush  Terminal,  and  the  letter  from 
the  president  of  the  Bush  Terminal  Company  reads: 

"I  believe  that  a  concern  which  does  only  one  thing 
can  do  it  better  than  one  which  attempts  many.  We 
buy  our  energy  from  the  Brooklyn  Edison  Company  on 
that  principle.  The  service  has  always  been  most  sat- 
isfactory, and  we  have  felt  that  the  'break-down  danger' 
was  safeguarded  more  effectively  than  we  could  possibly 
do  with  a  single  plant.  We  buy  electricity  wholesale 
and  sell  it  on  a  co-operative  basis  to  250  tenants.  Our 
plant  is  based  upon  the  cutting  out  of  useless  expense 
and  lost  motion  for  our  tenants.  Up  to  date  we  feel 
that  we  have  served  them  better  because  you  have 
served  us  so  well." 
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Cleveland    Illuminating  Company  Aids  in 

Collections  for  Local  Charities 

The  Cleveland  Electric  Illuminating  Company,  Cleve- 
land, (»hi<>.   ha^  adopted  a  plan    for  Collecting  donations 

for  thf  local  charity  society  and  thus  removing  a  portion 

at   [east  oi'  (lie  load  from  the  shoulders  of  the  officials  Of 

that  organization.     On  its  regular  monthly  statement 

forms   the  company   has   provided  a  line  printed   in   red 

Ink  reading:  "Gift  to  Federation  for  Charity,  $ ". 

A  corresponding  lino  appears  on  the  cashier's  stuh,  and 
the  donor  receives  a  receipt  from  the  company  for  his 
mone\  on  the  lull  itself.  But,  in  addition  to  this,  a 
receipt  is  also  mailed  to  him  by  the  society  for  the 
amount  he  has  given.  The  company  turns  the  money 
over  to  the  organization  in  an  itemized  form,  with  the 
street  addresses  of  all  who  donate. 

The  Cleveland  company  has  participated  in  many  un- 
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MONTHLY     STATEMENT     WITH     SPACE    FOR     NOTING    THE     CUS- 
TOMER'S CONTRIBUTION   TO   CHARITY 

dertakings  for  the  benefit  of  the  local  public,  but  the 
assumption  of  this  phase  of  work  for  the  Cleveland 
charitable  organizations  is  something  apart  from  any- 
thing else  it  has  attempted. 


Nearly  700  Washers  Sold  as  Result  of  Window- 
Display  Contest 

Just  before  Electrical  Prosperity  Week  the  Hurley 
Machine  Company  of  Chicago,  111.,  offered  three  cash 
prizes  aggregating  $225  to  the  three  dealers  with  the 
best  window  displays  featuring  the  "Thor"  electric 
washing  machine  during  the  week  from  Nov.  29  to  Dec. 
4.  To  enter  the  competition  a  dealer,  of  course,  had  to 
purchase  a  Thor  machine  for  display  purposes.  The 
machines  used  for  filling  these  window-display  orders 
were  finished  in  an  especially  attractive  manner  and 
were  sold  at  the  regular  prices.  Machines  ordered  for 
displays  did  not  need  to  be  paid  for,  however,  until  Feb. 
1.  Granting  the  dealers  such  a  long  payment  period 
gave  them  a  chance  to  sell  the  display  machine  and  sev- 
eral others  before  remitting  to  the  Hurley  company. 

All  photographs  of  displays  to  be  entered  in  the  con- 
test had  to  be  in  the  mail  by  Jan.  5.  Shortly  after  that 
date  three  judges — Sam  A.  Hobson  of  the  Electrical 
World,  J.  H.  Ewing  of  the  Ewing  Press,  and  H.  G. 
Carnahan  of  the  Hawtin  Engraving  Company — se- 
lected the  best  photographs  from  those  submitted  and 
announced  the  following  central-station  companies  as 
the  prize  winners:  First  prize,  Arkansas  Valley  Rail- 
way, Light  &  Power  Company,  La  Junta,  Col.;  second 
prize,  Public  Service  Electric  Company,  Montclair, 
N.  J.;  third  prize,  Northern  Indiana  Gas  &  Electric 
Company,  Hammond,  Ind. 

The  first  prize  was  given  to  the  Arkansas  Valley  com- 
pany because  of  the  broad  scope  of  its  displays.  The 
company  had  rented  three  large  store  windows,  had  used 
live  models  in  its  portrayal  of  the  "Old  Kitchen"  and 


the  "Thor  Kitchen,"  and  had  put  plenty  of  action  into 
its  exhibits.  The  second  prize  wa«.  awarded  the  Public 
Service    Klect  i  ic   Company   of   .Montclair,    N.   .1.,    |,e<  . 

its  display  conveyed  an  idea  to  the  passerby  at  a  glance, 

Figuratively  the  display  said  "Wash  your  good  clothes 
in  an  elect  l-ic  washer.  It  does  not  wear  them  out  or 
tear  them."  The  Northern  Indiana  Gas  &  Electric 
Company's  display,  featuring  an  electric  washer  shown 
at  the  summit  of  "Mount  Perfection,"  was  awarded 
third  prize  mainly  because  in  it  its  designer  had  been 
able  to  demonstrate  marked  artistic  ability.  The  fol- 
lowing companies  received  honorable  mention:  Sterling 
&  Welch  Company,  Cleveland,  Ohio;  Winters  Hardware 
Company,  Fremont,  Ohio;  Chatham  (Ont.  i  Gas  Com- 
pany, and  the  Denver  (Col.)  Gas  &  Electric  Company. 
In  no  instance  did  the  judges  know  the  identities  of  the 
companies  to  which  awards  were  being  made  until  after 
the  winning  displays  had  been  selected. 

In  results  this  campaign  was  the  greatest  the  Hurley 
company  has  ever  conducted.  A  total  of  668  orders  I  or 
washing  machines  which  retail  at  $90  each  was  re- 
ceived. 


Lumber  Mill  Installed  Electric  Yard  Lighting 

After  Burglar's  Visit 

A  large  lumber  company  in  the  State  of  Washington 
has  for  some  time  been  supplied  with  electric  motor 
service  from  the  lines  of  the  Puget  Sound  Traction, 
Light  &  Power  Company's  system,  although  operating 
its  own  lighting  plant.  This  plant  is  shut  down  when 
the  mill  closes  in  the  evening,  necessitating  the  use  of 
a  lantern  for  the  watchman  in  making  his  hourly 
rounds.  Lighting  service  from  the  central-station  sys- 
tem was  suggested  to  the  lumber  company's  manager 
so  as  to  aid  the  watchman  and  reduce  the  fire  hazard, 
but  without  avail.  Some  time  later,  however,  a  large 
piece  of  belt  was  stolen  from  one  of  the  outbuildings, 
and  after  this  incident  it  became  an  easy  matter  to 
persuade  the  manager  to  have  lamps  installed  in  the 
yards  and  buildings,  not  only  eliminating  the  fire  risk, 
but  also  serving  as  very  good  burglar  insurance. 


Restoring  the  "Dead"  Electric  Sign 

A  movement  is  on  foot  in  the  city  of  Baltimore  to 
compel  the  owners  of  electric  signs  to  burn  them  from 
dusk  to  11  o'clock,  the  point  having  been  raised  by  a 
member  of  the  City  Council  that  unlighted  signs  are  a 
decided  disfigurement  to  the  streets  and  that  the  feature 
of  electric  signs  which  makes  them  acceptable  to  the 
public  is  their  usefulness  in  the  lighting  of  the  streets 
and  the  general  improvement  in  the  night  appearance 
of  the  city.  He  maintains  that  the  issuance  of  a  sign 
permit  in  a  city  is  a  contract  between  the  merchant  and 
the  city  which  entitles  the  community  to  the  full  bene- 
fit of  such  lighting. 


A  Contest  Suggestion  for  Sales  Departments 

The  central-station  sales  manager  who  is  cudgeling 
his  brain  for  a  different  method  of  securing  a  new  list 
of  prospective  appliance  purchasers  may  be  glad  to  hear 
of  a  plan  used  at  Massillon,  Ohio.  0.  A.  Acuff,  new- 
business  manager  of  the  Massillon  Electric  &  Gas  Com- 
pany, recently  inaugurated  a  contest  among  the  com- 
pany's customers  by  inviting  them  to  see  which  of  them 
could  compose  the  most  words  from  the  letters  in  the 
slogan  "Do  it  electrically."  The  winner  of  the  contest 
made  a  list  of  2898  words  and  received  an  electric  ,silver 
coffee  set  as  a  prize. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Electrolysis  of  Underground  Pipes  and 
Structures 

Results  of  Extended  Research  by  the  National  Bureau  of  Stand- 
ards— Electrolysis  Mitigation  Methods  Applicable  to  Pipes 
and  to  the  Railway  Negative  Return 

WHEN  the  track  of  an  electric  railway  is  em- 
ployed as  the  return  conductor  to  carry  the 
current  from  the  motors  back  to  the  generat- 
ing station,  part  of  the  current  usually  leaves  the  rails 
and  chooses  its  own  way  back  to  the  station  through 
the  earth.  Such  stray  currents  are  likely  to  enter  and 
leave  metallic  underground  structures  like  gas  and 
water  pipes.  Where  the  current  enters  a  pipe  no  harm 
is  done,  the  pipe  being  the  cathode  at  that  point.  But 
where  such  stray  currents  leave  pipe  the  pipe  acts  as 
an  anode  and,  according  to  the  laws  of  electrolysis,  oxi- 
dation takes  place  at  the  anode,  so  that  at  such  points 
the  pipes  are  liable  to  corrosion  and  are  in  time  de- 
stroyed. 

The  "electrolysis  problem"  was  for  a  long  time  neg- 
lected in  this  country,  and  partly  as  a  result  of  this  it 
is  now  more  serious  than  in  those  European  countries 
which  early  met  it  by  government  regulation.  During 
the  last  few  years,  however,  much  more  attention  is 
being  given  to  this  subject  by  railway  companies  gen- 
erally. The  Bureau  of  Standards  has  been  engaged  for 
some  time  past  in  a  general  investigation  of  the  sub- 
ject of  electrolysis  and  its  mitigation,  the  work  being 
carried  on  by  special  appropriation  by  Congress.  The 
outcome  of  this  research  is  a  very  elaborate  report  of 
143  pages,  entitled  "Electrolysis  and  Its  Mitigation," 
by  E.  B.  Rosa  and  Burton  McCollum,  published  as 
Technological  Paper  No.  52  of  the  Bureau  of  Standards 
(issued  Dec.  27,  1915). 

Pipe  Remedial  Methods  Only  Secondary 

Messrs.  Rosa  and  McCollum  emphasize  that  the  prin- 
cipal reliance  to  prevent  electrolysis  must  always  be 
on  proper  construction  and  maintenance  of  the  railway 
return  circuit.  Those  remedial  measures  which  are  ap- 
plicable to  the  pipe  system  can  be  regarded  only  as  sec- 
ondary means  of  mitigation  of  electrolysis  trouble.  In 
special  cases,  however,  mitigation  measures  may  be 
applied  only  to  the  underground  structure. 

After  a  critical  discussion  of  the  mitigation  methods 
applicable  to  pipes,  the  authors  conclude  that  of  the  vari- 
ous methods  that  have  been  tried  none  is  suitable  for 
general  use  as  a  primary  means  of  preventing  electrol- 
l    ysis  troubles.     The  methods  of  chemical  protection,  ce- 
ment coatings,  cathodic  protection  and  conducting  coat- 
1    ings  are  regarded  as  substantially  worthless  in  their 
present   state   of   development.      Surface   insulation   of 
pipes  by  means  of  paints  or  dips  is  not  much  more  re- 
liable, but  insulation  by  putting  the  pipes  in  troughs  or 
conduits  filled  with  pitch  may  be  used  in  special  cases 
where  the  expense  can  be  justified.     The  practice  of 
placing  all  pipes  as  far  as  possible  from  railway  tracks 
affords  a  certain  measure  of  protection  of  which  ad- 
:  vantage  should  always  be  taken  wherever  practicable 
1  in  laying  new  lines  or  relaying  old  ones,  and  the  use 
i  of  electric  screens  is  often  a  valuable  expedient  in  tak- 


ing care  of  acute  local  cases  of  trouble  in  existing 
mains.  These  methods,  with  the  exception  of  that  re-, 
lating  to  the  proper  location  of  pipes  in  new  work,  are 
suited  only  to  special  conditions,  however,  and  are  not 
usually  to  be  considered  as  important  factors  in  any 
general   plan   for   electrolysis   mitigation. 

Insulating  Joints  and  "Pipe  Drainage" 

The  two  methods  of  mitigation  most  commonly  ap- 
plied to  pipe  systems,  and  valuable  under  certain  con- 
ditions, are  the  installation  of  insulating  joints  and  the 
use  of  "pipe  drainage."  The  essential  features  of  the 
pipe-drainage  system  consist  in  connecting  conductors 
at  suitable  points  in  the  pipe  system  where  the  latter 
tend  to  become  positive  to  the  earth  to  take  the  current 
off  the  pipe  through  these  conductors  instead  of  per- 
mitting it  to  discharge  directly  into  the  earth.  The 
conductors  may  either  take  the  form  of  bonds  con- 
nected directly  between  the  pipes  and  tracks  wherever 
the  pipes  are  found  positive  to  the  tracks,  or  the  con- 
ductors may  take  the  form  of  special  feeders  running  di- 
rectly from  the  negative  busbar  out  to  various  points 
on  the  pipe  system. 

Messrs.  Rosa  and  McCollum  conclude  that  pipe  drain- 
age is  sometimes  useful  but  should  be  used  with  proper 
restriction  and  with  due  precaution  against  setting  up 
any  dangerous  condition  either  in  the  system  drained  or 
in  neighboring  systems.  In  general,  in  city  networks 
where  there  are  a  number  of  independent  underground 
systems  to  be  protected,  pipe  drainage  should  be  used  as 
little  as  possible,  the  chief  reliance  being  placed  on 
mitigative  measures  applied  to  the  railway  negative  re- 
turn. The  drainage  of  lead-cable  systems  will,  however, 
usually  be  desirable,  but  these  should  always  be  drained 
by  means  of  suitable  insulated-feeder  systems  so  ar- 
ranged as  to  drain  the  least  practicable  current  from  the 
cables  in  order  that  neighboring  structures  may  not  be 
subjected  to  unnecessary  danger  thereby. 

The  most  valuable  mitigative  measure  that  can  be  ap- 
plied to  pipe  systems  consists  in  the  proper  use  of  insu- 
lating joints,  and  the  extensive  use  of  such  joints 
should  be  encouraged  in  new  work  and  in  making  re- 
pairs.   Precautions  are  necessary  in  their  use,  however. 

Maintenance  of  Bonding 

Of  the  methods  applicable  to  railways  the  most  im- 
portant of  those  which  have  been  thoroughly  tried  out 
are  the  adequate  maintenance  of  track  bonding,  the 
proper  number  and  location  of  power  houses  or  sub- 
stations, and,  where  the  carrying  capacity  of  the  rails  is 
not  sufficient  to  return  current  to  stations  without  ex- 
cessive drop,  the  use  of  insulated  negative  feeders  for 
the  return  of  such  current,  these  latter  being  much  more 
economical  than  uninsulated  feeders  where  large  reduc- 
tions of  potential  drop  are  required.  The  three-wire 
system  has  proved  effective  in  relieving  electrolysis  and 
should  prove  satisfactory  from  the  electrolysis  stand- 
point where  operating  conditions  are  favorable  to  its 
use.  Thus  far,  however,  too  little  experience  has  been 
had  with  this  system  to  justify  more  than  tentative  con- 
clusions. 

Such  remedial  measures  as  have  been  adopted  in  this 
country  have  usually  been  applied  to  the  pipes,  and  in 
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general  thej  have  proved  much  leaa  effective  than  m< 
urea  used  In  certain  foreign  eountriee  where  regulations 
limiting  voltage  drops  In  the  negative  return  nave  long 
been  in  effect  and  have  i»«t-n  iccompanied  by  substantial 
freedom  from  electrolysis  troubles.  Experience  both 
here  and  abroad  Indicates  thai  Buch  limitation  of  voltage 
•imp  is  i  to  s  satisfactory  solution  of  the  prob- 

lem. 

Voltage  Limi  i  \  i  ions  Specified 

in  defining  the  voltage  limitations  either  the  all-day 
average  value  or  the  average  value  for  a  period  not  less 
than  one-halt"  hour  may  be  used.     The  former,  however, 

is  preferable,  since  it  affords  the  best  criterion  of  the 
actual  danger  involved  and  is  also  more  satisfactory 
from  the  standpoint  of  the  railway  companies.  A 
shorter  period  than  half  an  hour  is  too  short  to  give  a 
satisfactory  basis  for  voltage  regulations  that  are  to 
be  applied  to  the  railway  systems. 

In  fixing  voltage  limitations  some  plan  analogous  to 
the  zone  system  should  be  adopted,  the  voltage  limits 
prescribed  for  the  various  zones  being  determined  large- 
ly by  the  degree  of  development  of  the  underground 
utilities  in  them. 

The  voltage  drops  either  in  the  tracks  or  in  the  pipes 
and  earth  may  be  used  as  the  basis  of  fixing  limitations, 
but  in  general  the  latter  is  to  be  preferred.  Under  most 
conditions  over-all  voltages  in  railway  tracks  should 
be  limited  to  about  2  volts  to  4  volts,  and  the  potential 
gradients  should  in  general  be  restricted  to  about  0.3 
volt  to  0.4  volt  per  1000  ft.,  these  figures  being  all-day 
average  values,  or  to  corresponding  values  based  on 
averages  for  a  period  of  not  less  than  half  an  hour. 
The  higher  over-all  voltage  limit  will  generally  apply  to 
the  longer  feeding  distance  and  outlying  districts,  while 
the  higher  potential  gradient  limit  can  be  permitted 
where  feeding  distances  are  relatively  short.  Potential 
drops  on  pipe  systems  should  be,  roughly,  half  of  these 
figures. 

Measuring  Voltage  Drop 

In  order  that  ready  determination  of  voltage  drop  can 
be  made  at  any  time,  potential  wires  should  be  installed 
running  from  some  central  point  to  selected  points  on 
the  railway  or  pipe  networks.  These  points  should  in- 
clude the  points  of  approximately  highest  and  lowest 
potential,  and  preferably  also  some  intermediate  points. 

Exemption  from  any  regulations  regarding  track 
voltages  should  be  made  in  special  cases  where  local  con- 
ditions make  it  improbable  that  any  serious  damage 
would  result.  Any  regulations  governing  electrolysis 
mitigation  should  be  made  to  apply  not  alone  to  the 
railway  system,  but  should  also  define  the  responsibili- 
ties of  the  owners  of  underground  utilities,  since  the 
latter  can  often  contribute  materially  to  the  diminution 
of  the  trouble  at  a  practically  negligible  cost. 


Generators,  Motors  and  Transformers 

Dispersion  Coefficient  of  Three-Phase  Induction 
Motors. — E.  A.  Biedermann. — The  continuation  of  his 
long  mathematical  article  on  the  estimation  of  the  dis- 
persion coefficient  of  three-phase  induction  motors  and 
its  application  to  their  design.  The  author  separates 
the  dispersion  coefficient  into  three  components,  termed 
the  main,  peripheral  and  flank  dispersions,  and  shows 
how  these  components  may  be  expressed  in  terms  of  the 
coefficients  of  self  and  mutual  induction  of  the  stator 
and  rotor  windings.  The  main  and  peripheral  disper- 
sions have  been  discussed  in  former  installments.  In 
the  present  one  he  takes  up  flank  dispersion  and  then 
compares  the  dispersion  coefficients,  calculated  from  his 
formulas,  with  those  obtained  experimentally. — London 
Electrician,  Dec.  31,  1915. 


Lamps   and    Lighting 

Radiation  from  Tungsten  Filaments  »/"/  the  Meehaeu 
ical  Equivalent  of  Light.     [EYING  Langmuib. — An  ab- 
tracl  of  an  American  Physical  Society  paper  on  a  care 
I'ul  Investigation  of  the  phenomena  of  radiation  from 

tungsten  filaments,  carried  out  on  fifteen  specially  con- 
structed tungsten  lamps.  The  results  were  applied  to 
determine  the  mechanical  equivalent  of  light,  which 
was  found  to  be  0.00121  watt  per  lumen. — Phys.  Review, 
.January,    L916. 

High  Vacua. — A  note  on  a  recent  British  patent  (No. 
II, !I1S,  L915)  of  the  Siemens  &  Halske  company.  "A 
vacuum  initially  produced  by  a  mechanical  pump  is  in- 
creased or  regulated  by  a  method  depending  on  the 
'blowing'  or  repulsive  action  of  heated  surfaces,  whereby 
molecules  of  residual  gas  can  be  given  a  mean  velocity 
greater  in  one  direction  than  in  another,  and  thus  pro- 
pelled from  one  space  to  another." — London  Elec. 
Eng'ing,  Jan.  6,  1916. 

Generation,  Transmission  and  Distribution 

Erection  Plant  for  Quebec  Bridge. — The  conclusion 
of  the  illustrated  article  on  the  erection  of  the  new 
Quebec  bridge.  This  installment  gives  various  details 
of  the  electric  crane  equipment  used  in  the  erection. — 
London  Electrician,  Dec.  24,  1915. 

Vibration  of  Turbo-Generator. — Stunkel. — An  illus- 
trated description  of  a  case  of  very  obnoxious  vibrations 
of  a  turbo-generator  due  to  mechanical  resonance  with 
the  foundation.  The  trouble  was  solved  by  the  installa- 
tion of  a  "Pearson  cushion,"  which  is  illustrated. — From 
Vestnik  Ingenerov  (Russia),  translated  in  abstract  by 
J.  Vichniaf  in  La  Revue  Elec,  Oct.  1,  1915. 

Traction 

Electric  Railways. — The  first  part  of  a  long  abstract 
of  the  James  Forrest  lecture  delivered  before  the  (Brit- 
ish) Institution  of  Civil  Engineers.  Curves  are  given  in 
the  original  paper  showing  the  cost  of  electrical  energy 
obtained  from  steam,  electric  and  hydroelectric  stations 
respectively.  From  these  it  appears  that  the  curves  of 
the  total  cost  cross  at  a  20  per  cent  station  load-factor, 
the  hydroelectric  station  then  showing  lower  costs  than 
the  steam  station.  Taking  as  a  basis  a  station  of 
150,000-kw.  rating  equipped  with  five  three-phase  turbo 
sets  of  30,000  kw.  at  unity  power-factor,  the  author 
gives  figures  of  running  costs  with  fuel  of  14,000  B.t.u. 
per  ton  and  a  load-factor  of  50  per  cent.  It  is  shown 
that  with  coal  at  $1  per  ton  the  total  cost  per  kilowatt- 
hour  is  0.456  cent,  and  with  coal  at  $3  per  ton  it  is  0.604 
cent;  thus  increasing  the  price  of  fuel  threefold  in- 
creases the  cost  of  electric  energy  by  only  33  per  cent. 
The  first  installment  of  the  abstract  deals  almost 
exclusively  with  the  Butte,  Anaconda  &  Pacific  2400-volt 
railway. — London  Electrician,   Dec.   31,   1915. 

Installations,   Systems  and   Appliances 

Ignition  of  Explosive  Gas  Mixtures  by  Electric 
Sparks. — J.  D.  MORGAN. — An  abstract  of  a  paper  read 
before  the  Birmingham  Section  of  the  (British)  Insti- 
tution of  Electrical  Engineers.  The  author'  discusses 
the  proportions  of  gas  mixtures  which  are  explosive 
and  points  out  that  it  is  necessary  to  distinguish  be- 
tween the  energy  which  produces  a  spark  and  that  qual- 
ity of  the  spark,  termed  by  him  "incendivity,"  which 
enables  the  spark  to  cause  ignition,  and  that  the  magni- 
tude of  the  one  is  not  a  measure  of  the  other.  The 
prevention  of  ignition  by  sparks  in  the  power  and  light 
circuits  of  mines  has  been  thoroughly  investigated,  but 
the  open  sparking  on  the  bare  wires  of  bell  systems 
needs  more  attention.  Danger  of  gas  ignition  at  the 
trembler  of  a  bell  has  been  minimized  by  the  use  of/ an 
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inclosing  case,  but  experiments  show  that  when  using  a 
bell  of  the  ordinary  type  the  break-spark  which  occurs 
on  the  bare  circuit  when  a  signal  is  given  cannot  be 
less  dangerous  than  the  trembler  spark.  An  arrange- 
ment, illustrated  herewith,  has  been  found  to  give  good 
results  at  both  the  trembler  and  the  break.  The  action 
at*  the  trembler  is  the  reverse  of  the  ordinary  action. 
Instead  of  interrupting  the  circuit,  the  trembler  short- 
circuits  the  magnets.  The  magnet  windings  are  indi- 
cated by  a  and  the  spring-controlled  armature  by  b. 
One  end  of  the  armature  is  connected  to  one  end  of  the 
magnet  coils,  and  the  fixed  contact  c  is  connected  to 
the  other  end.  When  the  external  circuit  is  closed,  as 
indicated  diagrammatically,  at  d,  the  magnet  is  excited 
and  the  armature  is  attracted.  Near  the  end  of  the 
movement  a  spring  blade  e  on  the  armature  touches  the 
fixed  contact  c  and  short-circuits  the  magnet.  By  means 
of  its  spring  the  armature  is  returned  and  the  parts 
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c  and  e  are  separated.  The  action  is  then  repeated  and 
a  vibratory  motion  of  the  armature  is  obtained.  Only 
a  very  minute  spark  is  produced  at  the  trembler,  and 
this  is  entirely  negligible.  The  intensity  of  the  single 
break-spark  at  d  is  not  reduced,  however,  to  the  same 
extent,  and  although  it  is  much  less  active  than  when 
the  ordinary  trembler  construction  is  used  in  the  bell,  it 
is  possible  to  produce  ignition  of  an  explosive  coal-gas 
mixture.  Notwithstanding  such  improvements  as  these, 
the  author  said  that  the  complete  solution  lay  in  a 
suitable  relay  system.  By  using  a  small  relay  arranged 
to  be  actuated  by  a  4-volt  battery  he  obtained  perfect 
operation  of  the  bell  with  a  current  of  0.1  amp.  in  the 
relay  circuit.  Sparking  in  the  external  circuit  of  the 
relay  was  quite  insignificant,  and  no  ignition  of  coal 
gas  could  be  obtained.  It  was  necessary  to  increase  the 
relay  current  to  0.6  amp.  before  ignition  of  the  explosive 
mixture  could  be  produced. — London  Elec.  Eng'ing,  Jan. 
6,  1916. 

Switching  of  Induction  Motors. — R.  Rudenberg. — 
An  illustrated  English  translation  in  abstract  of  his 
recent  German  paper  on  the  surges  caused  by  switching 
off  non-synchronous  motors. — London  Electrician,  Dec. 
31,  1915. 

Electrophysics  and  Magnetism 

Theory  of  Thermo-Electricity. — A.  E.  Caswell. — 
An  abstract  of  an  American  Physical  Society  paper 
which  gives  experimental  data  on  the  Peltier  emf.  and 
thermo-electric  power  of  pure  bismuth  and  of  alloys  of 
bismuth  and  tin  containing  small  percentages  of  tin. 
It  is  shown  that  if  the  mean  free  path  of  the  electrons 
in  an  alloy  is  practically  the  same  as  in  the  pure  bis- 
muth, and  if  the  electrons  which  take  part  in  electrical 
and  thermal  conductivity  are  identical  with  those  which 
take  part  in  thermo-electric  phenomena,  we  have  a 
means  of  testing  the  thermo-electric  formulas  deduced 
from  the  electron  theory  by  different  investigators  using 
different  methods.  The  author  uses  his  results  for  a 
decision  between  Drude's  theory  of  the  Peltier  effect  and 
the  theory  of  J.  J.  Thomson  and  Richardson.  He  finds 
that  Drude's  formulas  are  satisfied,  but  Thomson's  are 
not.  He  believes  that  this  work  definitely  links  the  phe- 
nomena of  thermo-electricity  to  those  of  conductivity  in 
metals. — Phys.  Review,  December,  1915. 


Units,  Measurements  and  Instruments 

Photoelectric  Cells. — Jakob  Kunz  and  J.  Stebbins. — 
An  illustrated  description  of  their  latest  form  of  photo- 
electric cell,  which  is  satisfactory  with  respect  to  sen- 
sitiveness, constancy,  absence  of  dark  currents,  etc.  It 
is  illustrated  below.  The  glass  bulb  is  3.4  cm.  in  diam- 
eter. It  contains  a  small  platinum  cathode  C  and  a 
platinum  ring  of  1.8  cm.  in  diameter  as  an  anode  A, 
which  passes  through  a  platinum  cylinder  B.  This 
cylinder  is  necessary  to  lead  surface  and  electrolytic 
currents  of  the  glass  to  earth.  Strips  of  tinfoil  may  be 
wrapped  around  the  glass  cylinder  at  D  and  the  cathode 
C  in  order  that  dark  currents  may  be  suppressed.  The 
tubes  are  connected  to  the  mercury  pump  and  heated 
two  or  three  hours  to  330  deg.  C.  to  drive  off  the  remain- 
ing gases.  A  small  quantity  of  the  pure  alkali  metal  is 
distilled  on  the  silver  mirror  of  the  cell,  which  is  kept 
cool  by  cold  water  or  ice,  while  at  the  same  time  the 
end  AD  of  the  cell  is  heated  from  160  deg.  to  240  deg., 
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according  to  the  alkali  metal,  by  means  of  a  heating  coil. 
The  most  sensitive  cells  have  been  obtained  when  the 
metal  was  deposited  in  a  thin  uniform  layer.  Pure 
hydrogen  from  palladium  is  then  admitted  and  its  pres- 
sure so  adjusted  that  a  potential  difference  of  280  volts 
to  400  volts  between  the  electrodes  produces  a  uniform 
glow  discharge.  As  a  rule  the  formation  requires  only 
one  to  three  seconds  for  the  maximum  sensitiveness. 
During  the  formation  the  electrode  C  is  negative  and  A 
positive.  But  in  certain  gases  like  ammonia  and  ethane 
a  sensitive  layer  is  also  formed  if  the  current  is  re- 
versed. After  the  formation  the  gas  is  carefully 
pumped  out  and  replaced  by  an  inert  gas,  helium,  argon 
or  neon.  The  pressure  is  so  chosen  as  to  get  a  maximum 
sensitiveness.  Four  alkali  metals  have  been  used, 
namely,  sodium,  potassium,  rubidium  and  caesium.  The 
best  results  have  been  obtained  with  rubidium  and 
neon. — Phys.  Review,  January,  1916. 

Galvanometer. — Lindley  Pyle. — A  mathematical  note 
on  the  correct  formula  for  the  damping  factor  in  highly 
damped  periodic  motion  of  the  coil  of  the  D'Arsonval 
galvanometer. — Phys.  Review,  December,  1915. 

Telegraphy,   Telephony  and  Signals 

Multiple  Telegraphy. — O.  Srnka. — Illustrated  notes 
on  a  system  of  multiple  telegraphy  in  which  not  direct 
current  but  alternating  current  is  used.  The  receiving 
apparatus  on  each  station  is  tuned  to  a  certain  fre- 
quency so  that  only  waves  of  this  frequency  are  received 
at  this  station  and  not  at  any  other  station.  By  sending 
waves  of  different  frequencies  at  the  same  time  over  the 
line  different  stations  on  the  line  may  communicate  with 
each  other  simultaneously  without  disturbing  each  other. 
The  monotelephone  is  used  as  receiving  instrument. — 
Elek.  u.  Masch.  (Vienna),  Nov.  14,  1915. 

Determining  Wave-Lengths  in  Wireless  Telegraphy. 
— W.  Eccles. — A  brief  illustrated  article  describing  a 
graphical  method  for  determining  the  wave-length  I  of 
an  oscillatory  circuit  from  given  values  of  inductance 
L  and  capacity  C.  The  author  describes  a  simple  "align- 
ment abac"  for  this  purpose  which  has  three  scales,  one 
each  for  L,  C  and  I,  which  are  so  placed  and  graduated 
that  points  which  satisfy  the  wave-length  equation  must 
lie  on  a  straight  line. — London  Electrician,  Dec.  17, 
1915. 
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The  Death  of  John  A.  Hill 


John  A.  Hill,  president  of  the  Hill 
Publishing  Company,  New  York  City, 
died  suddenly  from  heart  disease  Jan. 
24,  while  traveling  in  his  motor  car 
from  his  residence  in  East  Orange, 
N.  J.,  to  his  place  of  business.  He  had 
been  engaged  as  usual  in  business  af- 
fairs and  was  to  all  outward  appear- 
ances in  perfect  health. 

Mr.  Hill  was  fifty-seven  years  of  age. 
For  twenty-eight  years  he  had  been 
identified  with  technical  journalism. 
The  standards  which  he  set  for  those 
enterprises  that  he  established  have 
done  much  to  give  editorial  character 
and  business  strength  to  this  branch  of 
journalism.  During  his  life  he  wit- 
nessed and  had  a  large  part  in  the  de- 
velopment of  this  tremendous  force  for 
the  upbuilding  of  the  nation's  in- 
dustries. 

Mr.  Hill  was  a  self-made  man.  He 
started  to  work  in  a  country  printing 
office  when  fourteen.  Born  in  Vermont, 
he  had  a  Yankee  boy's  liking  for  me- 
chanics, however,  and  soon  became  half 
owner  of  a  machine  shop  where  he  did 
repair  work  for  a  variety  of  local  con- 
cerns. In  1878  he  moved  to  Colorado 
and  ran  a  locomotive  on  the  Denver  & 
Rio  Grande  Railroad,  becoming  later 
roundhouse  foreman  and  assistant  su- 
perintendent of  motive  power. 

Mr.  Hill's  bent  toward  journalism 
and  the  printing  office  was  shown  by 
his  founding  in  1885  the  Daily  Press  of 
Pueblo,  Col.,  which  he  edited  for  some 
time.  As  a  writer  he  had  a  forceful 
and  breezy  style  and  a  thorough  famil- 
iarity with  practical  matters.  A  num- 
ber of  articles  were  contributed  at  this 
time  to  a  modest  sheet  called  Locomo- 
tive Engineering,  which  was  published 
in  New  York  by  a  company  that  also 
published  the  American  Machinist.  In 
1888  Mr.  Hill  was  invited  to  come  to 
New  York  and  take  charge  of  Locomo- 
tive Engineering.  Later  he  purchased 
this  paper  and  as  editor  and  publisher 
achieved  for  it  marked  success.   In  18%, 


however,  Mr.  Hill  sold  his  interest 
in  Locomotive  Engineering  to  his  part- 
ner, Mr.  Sinclair,  purchased  the  Amer- 
ican Machinist,  and  laid  the  foundation 
for  the  present  Hill  organization.  Mr. 
Hill's  next  purchase  was  Power.  Later 
the  Engineering  and  Mining  Journal 
passed  under  his  control.  In  1912  he 
purchased  the  Engineering  News  from 
its  founder  and  owner,  G.  H.  Frost.  A 
fifth  journal,  Coal  Age,  was  established 
in  1911.  Mr.  Hill  was  also  the  president 
of  the  McGraw-Hill  Book  Company,  a 
large  publisher  of  technical  books. 

Some  of  Mr.  Hill's  practical  views  of 
life  were  reflected  in  his  early  writings, 
which    were    published    in    book    form, 
among  them  "Stories  of  the  Railroads" 
and    "Jim    Skeever's    Object    Lessons." 
An  enterprise  in  which  Mr.  Hill  took 
great    pride   and   to   which   he    devoted 
some    of   the    best    energy   of    the    last 
years  of  his  life  was  the  construction 
on  the  west  side  of  New  York  City  of 
the  great  building  to  house  his  publi- 
cations, which  was  completed  in   1914. 
The  story  of  Mr.  Hill's  life  is  a  re- 
markable illustration  of  a  man  winning 
his  way  by  sheer  strength  and  ability. 
Born  in  the  humblest  surroundings  and 
with  only  such  education  as  was  afford- 
ed by  the  country  schools  in  the  woods 
of  Wisconsin  nearly  half  a  century  ago, 
he  well  proved  the  saying  of  the  presi- 
dent of  one   of  the  leading   American 
engineering  colleges  that  "life  itself  is 
an  education."    From  his  early  boyhood, 
in    whatever    occupation    he    was    en- 
gaged,  his   personality   was    such   that 
his    associates    instinctively   recognized 
him    as   a  leader.     The   impression   he 
made  on  those  who  met  him  invariably 
was   that  of   a   man   of   strength   and 
force.      By    nature,    however,    he    was 
modest  and  retiring.     He  was  a  genial 
man,  fond  of  companionship,  and  with 
an  endless  fund  of  good  stories,  but  so- 
cial life  had  little  attraction   for  him, 
and   his   two   chief  interests   were   the 
enterprise  he  had  created  and  his  home. 


A.  L.  Martin,  local  manager  of  the 
Oregon  Power  Company  at  Dallas,  Ore., 
has  been  elected  president  of  the  Dallas 
Commercial  Club. 

R.  M.  Jennings,  manager  of  the 
Oregon  Power  Company,  Marshfield 
Division,  has  been  re-elected  president 
of  the  executive  committee  of  the 
Marshfield  Chamber  of  Commerce. 

Leo  Zimmer  has  been  appointed  sup- 
erintendent of  the  municipal  electric- 
light  plant  at  Bath,  N.  Y.,  succeeding 
Archie  Larrowe,  resigned.  Mr.  Zim- 
mer  will    take   charge    on    Feb.    1. 

John  H.  Roemer,  former  chairman 
of  the  Wisconsin  Railroad  Commission 
and  now  the  head  of  the  legal  staff  of 
H.  M.  Byllesby  &  Company,  Chicago, 
111.,  is  incapacitated  with  a  broken  leg. 
C.  E.  Fahrney,  manager  of  the  Ot- 
tumwa  Railway  &  Light  Company,  Ot- 
tumwa,  Iowa,  has  been  appointed  a 
member  of  the  Commercial  Associa- 
tion committee  which  has  in  charge  the 
promotion  of  a  county  fair  for  1916. 

Robert  W.  Boyd,  who  has  recently 
been  in  consulting  engineering  practice 
in  New  York  City,  has  been  appointed 
secretary  to  Henry  W.  Hodge,  the 
r.ewly-appointed  member  of  the  New 
York  Public  Service  Commission  for 
the  First  District. 

Robert  O.  Bentley,  who  has  been  su- 
perintendent of  the  Bergen  (N.  J.)  dis- 
trict of  the  Public  Service  Electric 
Company,  is  now  superintendent  of  the 
Newark  district  of  the  company,  suc- 
ceeding William  K.  Vanderpoel,  who 
has  been  promoted  to  be  general  su- 
perintendent of  the  entire  New  Jersey 
system. 

John  A.  Bookwalter,  who  has  just 
been  elected  president  of  The  James 
Leffel  &  Company,  manufacturer  of 
turbine  waterwheels,  steam  engines  and 
boilers,  Springfield,  Ohio,  to  fill  the 
vacancy  caused  by  the  death  of  his 
uncle,  John  W.  Bookwalter,  has  been 
the  vice-president  and  treasurer  of  the 
company  for  a  number  of  years.  The 
new  president  is  the  son  of  Frank  M. 
Bookwalter,  who  has  been  identified 
with  the  waterwheel  company  for  the 
last  forty-eight  years. 

T.  W.  Reynolds,  formerly  a  member 
of  the  engineering  staff  of  R.  D.  Kim- 
ball &  Company,  consulting  engineers, 
New  York  City,  has  been  appointed  to 
have  charge  of  the  Toronto  office  of 
MacMullen,  Riley  &  Durley,  consulting 
engineers,  Toronto,  Canada.  Mr.  Rey- 
nolds' experience  has  been  largely  in 
the  design  of  steam  plants  and  me- 
chanical systems  for  building  service, 
and  in  his  new  connection  he  will  have 
to  do  with  the  lay-out  of  plants  for  a 
number  of  Canadian  government  struc- 
tures. 
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H.  C.  Riggs  has  resigned  as  head  of 
the  power  sales  department  of  the  To- 
ledo (Ohio)  Railways  &  Light  Com- 
pany. 

G.  C.  Miles  has  resigned  as  superin- 
tendent of  the  Kilbourn  (Wis.)  plant 
of  the  Southern  Wisconsin  Power  Com- 
pany to  enter  agricultural  work  near 
Dowagiac,  Mich.  Mr.  Miles  resigned  on 
account  of  continued  ill-health. 

William  G.  Merowit,  recently  with 
the  Northern  Electric  Company,  Ltd., 
of  Montreal,  Canada,  as  power-appa- 
ratus sales  specialist,  has  been  ap- 
pointed manager  of  the  electrical  de- 
partment of  the  St.  Louis  office  of  the 
H.  W.  Johns-Manville  Company. 

U.  S.  Arnold,  who  for  the  last  thir- 
teen years  has  been  connected  with  the 
Western  Electric  Company  with  head- 
quarters at  Dallas,  Tex.,  is  now  the 
representative  for  the  Commercial 
Electrical  Supply  Company  of  St. 
Louis  in  Oklahoma  and  Texas. 

D.  W.  Blakeslee,  who  resigned  as  as- 
sistant professor  of  electrical  engineer- 
ing of  the  University  of  Arkansas,  Is 
now  engaged  in  power-plant  design  for 
the  H.  Kappers  Company,  Pittsburgh, 
Pa.  Mr.  Blakeslee  was  formerly  con- 
nected with  the  Westinghouse  Electric 
&  Manufacturing  Company  and  with 
;he  Carnegie  Steel  Company. 

M.  C.  Pierce  has  been  appointed  su- 
)erintendent  of  the  Kilbourn  (Wis.) 
alant  of  the  Southern  Wisconsin 
Power  Company,  succeeding  G.  C. 
Miles.  Mr.  Pierce  was  formerly  in  the 
.mall-motor  sales  department  of  the 
?ort  Wayne  Electric  Works  at  Fort 
»Vayne,  Ind.  He  is  a  graduate  of  the 
Sheffield   Scientific   School   of  Yale. 

Frederic  P.  Vose,  secretary  of  the 
National  Electrical  Credit  Association 
tnd  past-president  of  the  Chicago  Elec- 
ric  Club,  is  receiving  the  sympathy  of 
lis  friends  upon  the  death  of  his 
ather,  William  M.  Vose,  who  died  sud- 
lenly  in  Chicago  on  Jan.  20.  For  many 
'ears  William  M.  Vose  was  engaged  in 
tanking,  but  recently  he  had  been  en- 
raged in  the  real-estate  business  with 
lis  two  sons,  Frederic  P.  Vose  and 
Walter  S.  Vose. 

A.  B.  Gates,  who  was  formerly  as- 
istant  electrical  engineer  of  the  Sani- 
ary  District  of  Chicago,  is  assisting 
Gardiner  S.  Williams,  a  consulting  engi- 
ieer  of  Ann  Arbor,  Mich.,  in  appraisal 
vrork.  Mr.  Gates  is  a  graduate  of  Pur- 
ue  University,  and  upon  joining  the 
ngineering  staff  of  the  Sanitary  Dis- 
rict  after  leaving  college  he  conducted 
he  arc-lamp  photometric  tests  for  the 
ehabilitation  of  Chicago's  street-light- 
ng  equipment. 

i  Max  Loewenthal,  who  managed  the 
Electrical  Prosperity  Week  campaign 
n  Los  Angeles,  has  been  appointed 
ommercial  electrical  engineer  by  the 
)ohrmann  Commercial  Company  of 
ian  Francisco.  He  will  advise  in  re- 
ard  to  the  purchase  and  sale  of  elec- 
fical  appliances  and  undertake  the 
raining  of  salesmen,  demonstrators 
nd  window  dressers  for  the  electrical 
epartments  of  the  ten  stores  of  the 
'ohrmann  company  in  central  and 
buthern  California. 


H.  W.  Gottfried,  who  was  formerly 
connected  with  the  manufacturing, 
production  and  commercial  divisions  of 
the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  who  for  the 
last  three  years  has  held  the  post  of 
chief  of  the  electrical  department  of 
the  Compania  Ingeniera,  Importadora 
y  Contratista,  S.  A.,  representatives  of 
the  Westinghouse  interests  in  Mexico, 
has  severed  his  connection  with  this 
Mexican  firm  and  has  opened  an  office 
at  Mexico  City  as  commercial  engi- 
neer and  contractor  on  business  per- 
taining to  electrical  machinery  and  ac- 
cessories. Mr.  Gottfried  was  a  mem- 
ber of  the  charter  graduating  class  of 
the  School  of  Applied  Science  of  the 
Carnegie  Institute  of  Technology  at 
Pittsburgh,  Pa. 

Dr.  Ernest  Fox  Nichols,  president  of 
Dartmouth  College,  Hanover,  N.  H.,  has 
offered  his  resignation  to  the  board  of 
trustees  to  take  effect  at  the  close  of 
the  college  year,  when  he  will  occupy 
a  new  chair  in  physics  at  Yale  Uni- 
versity. Dr.  Nichols  was  born  at 
Leavenworth,  Kan.,  in  1869,  was  grad- 
uated in  1888  from  the  Kansas  Agricul- 
tural College,  and  after  graduate  study 
at  Cornell  University  spent  three  years 
at  the  University  of  Berlin.  He  re- 
ceived the  degree  of  doctor  of  science 
from  Cornell  in  1897  and  was  professor 
of  physics  at  Colgate  University  for 
six  years  before  coming  to  Dartmouth 
College  to  fill  a  new  chair  in  1898.  Dr. 
Nichols  later  became  professor  in  ex- 
perimental physics  at  Columbia  Uni- 
versity, and  about  six  years  ago  he  was 
made  president  of  Dartmouth.  He  has 
performed  many  notable  researches,  his 
best-known  achievement  being  the  in- 
vention of  a  radiometer  for  stellar 
measurements,  and  is  a  member  of 
many  scientific  societies. 

H.  C.  Mason,  general  manager  of  the 
Benton  Harbor-St.  Joe  (Mich.)  Rail- 
way &  Light  Company,  one  of  the  pio- 
neers of  electric  railway  and  lighting 
in  the  Central  West,  has  resigned.  Mr. 
Mason  was  born  in  Mason  County, 
Ky.,  in  1860  and  began  his  public- 
utility  activities  in  1881  as  a  conduc- 
tor with  the  old  Newport  &  Dayton 
(Ky.)  Railway,  a  horse-car  line  3 
miles  in  length.  Later  he  was  advanced 
to  be  superintendent,  and  on  this  prop- 
erty he  began  his  business  association 
with  W.  Worth  Bean.  In  1889  Mr. 
Bean  sold  his  interest  in  the  Dayton 
property  and  purchased  an  old  horse- 
car  line  in  Benton  Harbor,  Mich.  As 
superintendent  of  this  property  Mr. 
Mason  installed  an  electric-lighting 
system  which  since  has  been  extended 
so  that  it  now  supplies  electricity  to 
practically  all  of  Berrien  County, 
Michigan.  In  1906  Mr.  Bean  and  C.  B. 
Holmes,  of  Chicago,  who  were  asso- 
ciated with  Mr.  Mason,  sold  their  por- 
tion of  this  lighting  and  railway  prop- 
erty to  the  C.  K.  Minary  interests. 
Mr.  Mason  continued  with  the  prop- 
erty and  was  made  manager.  Soon  af- 
ter Mr.  Mason's  resignation  took  effect 
he  left  for  California,  where  he  has  a 
home  in  Alhambra.  After  an  extended 
vacation  he  will  again  return  to  active 
work. 


Harry  R.  Westcott  has  opened  a  con- 
sulting-engineering office  in  the  Cham- 
ber of  Commerce  Building,  New  Haven, 
Conn.  His  practice  will  include  the 
investigation,  design  and  supervision 
of  the  erection  and  operation  of  power 
stations,  mills,  electrical  installations, 
etc.,  as  well  as  engineering  work  con- 
nected with  industrial  and  power 
projects  from  their  inception  to  their 
completion.  Mr.  Westcott  was  origi- 
nally associated  with  a  firm  of  consult- 
ing engineers,  then  served  as  mechan- 
ical engineer  with  a  large  textile  com- 
bine, later  was  plant  engineer  with  one 
of  the  largest  manufacturers  of  rub- 
ber footwear  in  this  country,  and  re- 
cently has  been  superintendent  of  con- 
struction for  the  United  Illuminating 
Company  of  New  Haven,  Conn.,  mak- 
ing extensive  improvements  in  its 
plants.  He  has  been  retained  by  this 
company  as  its  consulting  engineer. 

Walter  S.  Wyman,  the  new  presi- 
dent of  the  New  England  Section  of 
the  N.  E.  L.  A.,  was  born  at  Oakland, 
Me.,  in  1874.  After  taking  the  elec- 
trical engineering  course  at  Tufts  Col- 
lege he  was  employed  from  1896  to 
1899  as  assistant  superintendent  of  the 
Maine  Water  Company,  then  becoming 
general  manager  of  the  Waterville  & 
Fairfield  Railway  &  Light  Company. 
Mr.  Wyman  entered  into  partnership 
in  1901  with  Harvey  D.  Eaton  of  Water- 
ville, Me.,  under  the  name  of  the 
Messalonskee  Electric  Company,  sup- 
plying electricity  in  Oakland  and 
Waterville.  In  1907  the  Fort  Halifax 
Power  Company  was  organized  and  a 
2000-kw.  development  made  on  the 
Sebasticook  River  in  Winslow  to  supply 
the  Lewiston,  Augusta  &  Waterville 
Street  Railway  with  energy,  Mr. 
Wyman  being  secretary  and  treasurer 
of  the  company.  In  1910  these  and 
other  properties  were  consolidated  into 
the  Central  Maine  Power  Company,  Mr. 
Wyman  becoming  general  manager  and 
treasurer.  This  company  serves  thirty 
municipalities,  has  about  15,000  hp.  de- 
veloped, and  owns  privileges  of  from 
50,000  hp.  to  75,000  hp.  About  75,000 
people  reside  in  the  territory,  and  the 
company  does  a  considerable  wholesale 
power  business.  Mr.  Wyman  has  been 
active  in  the  affairs  of  the  Maine  Elec- 
tric Association  and  is  president  of  the 
Augusta  Board  of  Trade,  also  being  a 
member  of  the  American  Institute  of 
Electrical  Engineers. 


Obituary 

Clarence  A.  Stimpson,  assistant  su- 
perintendent of  installation  of  the 
Philadelphia  Electric  Company,  died  at 
the  Presbyterian  Hospital  in  that  city 
Jan.  15,  after  an  illness  of  about  two 
weeks.     He  was  born  in  Maine  in  1861. 

Florentine  J.  Machalske,  an  analyti- 
cal metallurgist,  died  of  heart  disease 
at  his  home  at  Plattsburg,  N.  Y.,  on 
Jan.  16.  Since  November,  1912,  he  had 
been  experimenting  with  a  new  electri- 
cal process  for  manufacturing  steel 
which  he  hoped  would  revolutionize  the 
steel  industry.  He  was  a  member  of 
many  scientific  societies  in  this  country 
and  Europe. 
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NEW  APPARATUS  AND  APPLIANCES 

.1  lift ■(>>■(/  <>f  Latest  Developments  uml  I m provemcnts  in  Manufacturers'  Products 

Used  in  ///<■  Electrical  Field 


Electric  Heating  in  Its  Application  to  Shoemaking  Machinery 


The  comparatively  recent  application  of  electric  heat 
to  shoe  machinery  for  process  work  has  brought  about 
some  marked  economies  in  operation  besides  effecting 
other  important  advantages.  Electric  heat  is  supplied 
exactly  whore  and  when  required,  it  does  not  vitiate  the 
air  like  gas  or  steam,  and  in  ironing  its  application  gives 
a  better  finish  to  the  leather  than  any  of  the  other 
processes  employed  heretofore. 

Electrical  shoe  machines  and  their  uses  include  the 
following:  The  electrically  heated  backing  press,  used 
for  the  cloth  backing  of  thin  or  defective  leather;  the 
turner's  iron,  for  heating  the  upper  leather  when  draw- 
ing it  around  the  sole;  the  heated  seam  rubber,  for 
smoothing  the  seams;  the  treeing  iron,  for  smoothing 
the  tops;  the  bench  heater,  for  a  similar  purpose;  the 
edge-setting  machine,  for  setting  the  edges  of  soles; 
the  vamp  creaser,  for  producing  corrugations  on  the 
upper  side  of  the  toe;  electric  heating  attachment  for 
the  crimping  machine;  burnishing  shank  iron,  for  hand- 
finishing  the  shanks  of  shoes  and  also,  for  ironing  the 
bottom  of  oak  soles;  electric  tool  and  knife  heaters,  the 
former  used  in  connection  with  burnishing  bottoms  and 
wheeling  shanks,  and  the  latter  for  tip  repairs,  and  elec- 
trically heated  stamping  and  embossing  machines  for 
die-stamping  shoe  bottoms  and  printing  on  top  facings. 

Besides  the  above,  most  of  which  are  complete  units 
in  themselves,  several  electrical  heating  attachments 
have  been  brought  out  for  vamping,  lasting,  thread  wax- 
ing, etc. 

By  the  use  of  the  backing  press,  which  consists  of  a 
circular  revolving  metal  disk  on  which  an  electrically 


I  Mill.   I      DATA   ON    I'.l.l  (    I  l:l<     TttliEING-IHON  OUTFIT  IN  HHO 
FACTORS 


Rheostat  Point! 

Watts  in  Iron 

Not    Cimt,    N m'- J  lour 
Day 

1 

110.3 

$0.0630 

2 

13(5.8 

0.0730 

3 

152.7 

0.0805 

4 

173.2 

0.0910 

5 

191.5 

0.0995 

BOTTOM-STAMPING  MACHINE  EQUIPPED  WITH  ELECTRIC   HEATER 


heated  half-round  disk  of  the  same  diameter  is  in 
posed  by  the  action  of  a  foot  lever,  a  large  America 
shoe  factory  has  successfully  solved  the  problem  ( 
backing  glazed  kid,  which  for  years  had  been  attempte 
with  little  satisfactory  result.  The  uppers,  vamps,  qua: 
ters,  tops,  etc.,  are  cut  and  backed  by  being  laid  on  tr 
round  lower  disk,  with  adhesive  cloth  also  cut  to  prop* 
sizes  upon  the  parts,  and  the  heated  iron  produces  tr 
union  of  the  two  without  the  puckering  which  was  inc 
dent  to  attempts  at  backing  this  kind  of  leather  wit 
flatirons.  After  the  shoes  have  been  made  up,  ar 
while  still  on  the  lasts,  they  are  given  a  final  finish  ( 
the  face  of  the  leather  with  an  electric  treeing  iro 
which  removes  all  piping  and  puckering. 

The  electrically  heated  backing  press,  with  rheost 
control,  gives  any  desired  degree  of  heat  with  uniforr 
ity.  This  permits  of  work  being  turned  over  to  youi 
and  comparatively  inexperienced  help  with  safety,  b 
cause  the  heat  can  be  established  by  the  foreman.  Tl 
operative  can  disregard  the  heat  and  apply  himself 
the  actual  work. 

Plumping  cloths  are  now  made  so  as  to  be  used  wi 
a  small  amount  of  heat.  There  is  said  to  be  less  da 
ger  of  underheating  than  of  overheating.  When  t 
adhesive  coating  is  overheated  with  too  hot  an  iron  t 
permanency  of  the  union  with  the  leather  is  impair* 
There  is,  however,  a  reasonable  amount  of  variation 
heat  required  for  the  process,  only  care  and  comm 
sense  being  needed  to  perform  the  work  properly  wit 
the  aid  of  the  electric  backer,  whereas  with  a  comm; 
flatiron  its  wide  variation  in  heat  makes  constant  pair- 
taking  care  necessary. 

The  backing  press  enables  the  utilization  of  pieces 
side  leather  containing  neck  wrinkles,  which  when  p 
into  the  machine  are  given  a  grain  effect,  entirely  cc- 
cealing  the  defects.  By  this  means  leather  is  used  til 
would  otherwise  be  sold  for  scrap.  It  is  said  the  savi ', 
is  sufficient  to  pay  for  the  machines  in  a  very  brief  tir. 

A  Lynn  (Mass.)  shoe  factory  producing  3000  pa  J 
of  shoes  per  day  has  installed  electrically  heated  ap]- 
ratus  in  several  departments.  In  the  lasting  roc, 
where  the  electric  machines  have  been  run  sevel 
months,  they  have  not  burned  or  damaged  a  single  sh, 
where  formerly  there  was  constant  liability  of  burnij 
the  leather.  The  operators  like  the  new  apparatus  i 
account  of  its  being  absolutely  sanitary.  The  forerra 
of  this  department  pointed  out  that  the  use  of  ck-o 
irons  is  the  secret  of  good  results.    With  electric  ir<s 
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constant  proper  temperature  is  obtained,  which  is 
npossible  with  other  types  of  machines.  On  patent- 
father  shoes  a  little  vaseline  is  applied  to  prevent  the 
•ons  adhering  to  the  leather.  Electric  treeing  irons  are 
ow  being  installed  in  this  factory,  which  already  oper- 
tes  an  electrically  heated  stamping  machine,  a  vamp- 
•easing  machine,  and  a  knife  and  tool  heater,  all  made 
y  the  Simplex  Electric  Heating  Company,  Cambridge, 
[ass. 

A  large  shoe  factory  at  Drummondville,  Quebec,  is 
)mpletely  equipped  with  electrically  heated  apparatus, 
icluding  the  Expedite  heel  burnisher,  Ross  Moyer  edge 
itter  and  Booth  indenting  machine.  The  manager 
jports  that  the  electrical  apparatus  is  not  only  econom- 
al,  but  that  it  is  also  more  satisfactory.  An  impor- 
mt  advantage  which  users  of  this  type  of  apparatus 
•cognize  is  that  the  heat  is  conveyed  without  loss  in 
■ansmission  and  is  maintained  at  constant  tempera- 
ire;  there  is  no  smut,  and  the  iron  imparts  a  finish 
lat  is  not  obtained  with  any  other  methods. 
The  electrically  heated  embossing  machine  has  a  dis- 
nct  advantage  over  other  types  in  that  top  facings 
ay  be  embossed  after  having  been  stitched  to  the 
ling.  This  obviates  waste  of  material  which  is  in- 
stable when  top  facings  are  sent  out  of  the  factory  to 
5  embossed,  as  allowance  has  to  be  made  to  trim  off 
ie  ends  and  center  the  design.  Inasmuch  as  the  degree 
'  heat  in  the  electric  embosser  is  regulated  by  a  rheo- 
at  controller,  adjustment  to  the  precise  degree  neces- 
,ry  for  the  perfect  adherence  of  the  embossing  sub- 
ance  is  possible. 

The  electric  stamping  machine  is  constructed  and 
>erated  in  much  the  same  manner  as  the  embosser, 
:cept  that  the  heated  die  is  impressed  on  the  sole.  Gas 
led  for  heating  the  die  involved  more  or  less  burning 
•  discoloration  of  the  work. 
The  electrically  heated  crimping  machine  enables  the 

BLE  II-ELECTRICALLY  HEATED  SHOE  MACHINES  NOW  MANUFACTURED 


Machine 

Application 
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Voltages 

Remark 

ing  cementer 

urling  machine 

Knurl  holder 

Wax  pot 
Take-up 
Truck  on  wax  pot 

Shuttle 

Wax  receptacle. .  . 

Take-up 
Shuttle 
Wax  pot 

Turret   . . 

1 

1 

2 
1 
1 
1 

1 

1 
1 

2 

2 

2 
1 

1 

1 

2 
1 
1 
1 

1 

1 

2 

1 
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1 

200 
126 

75 
250 

63 
150 

63 

200 
126 
75 

182 

121 
38 

200 

126 

75 
182 
75 
38 

300 

75 

100 

425 
200 

750 

110 
110  and  220 
110  and  220 

110  and  220 
110  and  220 

110  and  220 
110  and  220 

110  and  220 
110  and  220 
110  and  220 

110  and  220 

110  and  220 

110  and  220 
110  and  220 

110  and  220 

Maximum  wattage,  200 
Time,  10  to  15  min. 

ent-leather  repairer . 
«her  (old) 

Time,  20  to  25  min. 

Maximum  watts,  63. 
Time  5  to  10  min. 

Approx.  initial  heating 
time,  20  min. 

bossing  machine 

>er-Ieather  stamping 
lachine 

Die  holder 
Paste 

Die  holder 

Knurl  holder 

Wax  pot 
Looper 
Tension 
Thread  tube 

Die  holder 

Knurl  holder 

Wax  pot 

Burnishing  iron 
Wax  pot 

Boiler 

Time,  20  min. 

Maximum  watts,  280. 
Time,  5  to  10  min. 

lenter  and  burnisher, 
ter 

Time,  5  to  10  min. 

Maximum  watts,  126. 
Time,  10  to  15  min. 

Maximum  watts,  445. 
Time,  20  to  25  min. 

Maximum  watts,  300. 
Time,  10  to  15  min. 

Maximum  watts,  75. 
Time,  10  to  15  min. 

Maximum  watts,  625 
Time,  25  to  30  min. 



■  iyear    stitch    bur- 

>|bin  winder 

'pedite" 

1 

fjsoftening  machine. 
-1 

ELECTRICALLY     HEATED     EMBOSSING     OR     STAMPING     MACHINES 

operator  to  crimp  equally  well  the  lightest-colored  stock 
and  heavy-grain  or  split  leather,  either  wet  or  dry. 
Specialists  in  shoe-factory  equipment  say  that  there 
should  be  an  electrically  heated  iron  in  every  lasting 
room  for  use  in  touching  up  shoes  which  may  be  found 
with  slight  process  defects. 

The  cost  of  operating  shoe  machines  is  a  very  impor- 
tant consideration,  in  view  of  the  narrow  margin  of 
profit  in  shoe  manufacturing.  Figures  presented  at  the 
New  England  Section  convention,  N.  E.  L.  A.,  Sept. 
14-17,  and  quoted  in  the  Electrical  World  of  Oct.  9, 
1915,  page  816,  indicate  results  obtained  at  Brockton, 
Mass.  For  an  electric  treeing-iron  outfit  the  figures 
given  in  Table  I  were  formulated  at  Brockton,  where 
energy  was  obtained  from  the  central  station.  In  an 
electrified  shoe  plant  at  Haverhill,  Mass.,  the  net  cost 
of  operating  an  electric  backing  press  was  38  cents  per 
case  of  thirty-six  pairs,  or  about  1  cent  a  pair. 

The  importance  of  properly  installing  the  apparatus 
is  recognized  by  the  manufacturers  of  the  electrical  de- 
vices, who,  as  a  rule,  recommend  that  their  own  agents 
do  the  wiring.  Operating  costs,  of  course,  depend  very 
largely  on  the  measure  of  economy  with  which  electrical 
energy  is  consumed,  and  operators  are  taught  not  to 
waste  the  electricity.  With  the  use  of  gas  or  steam  a 
large  percentage  of  the  fuel  or  energy  goes  for  naught, 
and  there  is  no  incentive  for  checking  the  supply,  as  it 
must  be  at  the  maximum  of  flow  at  all  times  to  procure 
results.  With  electricity  the  initial  demand  is  relatively 
heavy,  but  once  heated  a  machine  is  maintained  at  the 
required  temperature  with  a  reduced  flow  of  current. 

The  use  of  motors  for  driving  shoe  machinery  is  no 
longer  argued,  and  most  up-to-date  shops  are  thus 
operated.  One  obstacle  in  the  way  of  all  electric  opera- 
tion of  shoe  factories  was  the  claim  that  live  steam  was 
needed  to  heat  both  the  building  and  the  various  ma- 
chines which  required  heat.  This  argument  has  been 
met  with  the  introduction  of  the  electrically  heated 
devices,  the  only  requirement  now  being  low-pressure 
steam  for  heating  in  winter,  without  the  requirement 
of  highly  paid  licensed  attendants.  Central-station 
power  is  therefore  coming  to  be  recognized  as  the  logical 
•energy  for  shoe  manufacturing,  with  its  relatively 
uneven  demand  and  the  many  processes  necessary  to  the 
completion  of  each  pair  of  shoes. 

Table  II  gives  a  list  of  electrically  heated  shoemak- 
ing  equipment  now  on  the  market.  The  values  given  in 
this  table  apply  to  the  so-called  standard  equipment. 
Practically  all  are  subject  to  change  in  wattages  to  suit 
ideas  and  requirements  of  individual  customers  of  this 
type  of  machinery.  Variations  in  voltage  of  5  volts  in 
either  direction  are  usually  satisfactory.  The  heat  and 
initial  periods  vary  as  the  square  of  the  voltage. 
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Electric  Range  with  Elevated 
Oven 

\\  hen  a  company  which  haa  been 
making  stoves  of  the  ordinary  gas  and 
coal  types  for  yeara  Launches  <>ut  on  the 
manufacture  of  new  modela  of  electric 


FIG.    1 — ELECTRIC    RANGE    WITH    HEAT-RE- 
TAINING COOKER  ATTACHED 

heating  and  electric-cooking  appliances 
and  utilizes  the  results  of  its  extensive 
study  to  produce  stoves  which  are  de- 
signed to  meet  the  average  housewife's 
requirements,  the  event  is  indeed 
worthy  of  particular  comment.  Such  a 
concern  is  the  Estate  Stove  Company 
of  Hamilton,  Ohio,  which  was  founded 
in  1845  and  has  recently  brought  out  a 
new  No.  84  electric  cabinet  range,  as  it 
is  called,  shown  herewith,  which  in  de- 
sign is  very  similar  to  its  cabinet  gas 
range  and  other  types  of  electric 
ranges,  ovens,  air  heaters,  portable 
heaters,  etc. 

The  oven  of  the  range  shown  in  the 
accompanying  illustration  is  built  on 
the  fireless-cooker  principle,  being  2  in. 
thick  and  so  insulated  that  radiation  of 
heat  is  reduced  to  a  minimum.  The 
oven  door  is  built  like  a  door  of  a  re- 
frigerator and  is  just  as  heavily  in- 
sulated as  the  walls.  The  temperature 
inside  the  oven  may  be  500  deg.  Fahr., 
it  is  declared,  while  that  outside  of  the 
wall  is  not  more  than  50  deg.  Fahr. 
above  the  room  temperature.  With  a 
bake  oven  of  the  type  utilized  on  this 
range  "rule-of-thumb"  methods,  which 
have  generally  been  followed  in  baking 
by  even  the  most  expert  domestic 
scientists,  it  is  pointed  out,  may  be  com- 
pletely abandoned.  In  place  of  the 
terms  "slow  oven,"  "quick  oven"  and 
similar  terms  commonly  found  in  recipe 
books  exact  temperatures  can  be  spec- 
ified. A  mercurial  thermometer  which 
shows  the  actual  temperature  of  the 
inside  of  the  bake  oven  is  installed 
in  the  oven  door,,  and  a  time-table 
which  is  provided  with  the  range  indi- 
cates the  exact  temperature  at  which 
food  of  various  kinds  should  be  placed 
in  the  oven,  how  soon  thereafter  the 
current  should  be  turned  off,  and  how 
long  the  food  should  be  left  in  the 
oven.  Thus  the  element  of  guesswork 
is  entirely  eliminated  from  baking. 
Heating  plates  are  installed  in  both 
the  top  and  bottom  of  the  oven  and  are 
controlled      by      a      single      three-heat 


witch,  The  oven  heata  up  to  baking 
ii  mpei ature,  11  ia  claimed,  In  ten  to 
fourteen  minutes,  depending  upon  the 
c  ii.n  actei  of  baking  winch  La  to  be 
done,  and  in  moi  i  baking  operai  iona 
this  temperature  Is  approximately 
maintained  withoul  further  u 
energy  until  the  baking  operation  La 
completed. 

The  oven  is  IS  in.  by  IS  in.  by  12  in. 
There  arc  four  three  heat  platea  in  the 
top  of  the  oven,  cadi  of  which  is  2.25 
in.  by  l.">  in.  The  total  energy  con- 
sumption on  high  heat  is  1500  watts,  on 
medium  beat  750  watts,  and  on  low 
bent  375  watts.  There  are  also  four 
three  heat  plates  in  the  bottom  of  the 
oven,  each  of  which  is  6.5  in.  in  diam- 
eter. The  total  energy  consumption  of 
these  plates  is  2000  watts  on  high  heat, 
1000  watts  on  medium  heat,  and  500 
watts  on  low  heat.  The  total  wattage 
of  the  oven,  therefore,  is  3500  watts  on 
high  heat,  1750  watts  on  medium  heat, 
and  875  watts  on  low  heat. 

The  broiling  compartment,  which  is 
below  the  oven,  is  18  in.  by  18  in.  by 
0  in.  The  heating  element,  which  is  at 
the  top  of  the  compartment,  takes  1500 
watts  on  high  heat,  750  watts  on  me- 
dium heat,  and  375  watts  on  low  heat. 

Use  is  made  of  four  heating  plates  in 
the  cooking  part  of  the  range.     These 


hcai  retaining  i  hov,  n  in  E  Lgj 

L,  if  dei  ii  ed.  Thi  appliance  it  ,a  cylin< 
di  Leal  compari  ment,  the  outer  wall  bej 
ing  made  of  blue  i  teel,  the  inner  wall  of 
aluminum  with  a  space  of  2  in.  between 
the  wall  packed  with  in  ulating  mate- 
rial. The  top  and  bottom  are  also 
heavily  Insulated  and  the  top  is  held 
tightly  in  place  with  three  clamp  .  The 
appliance   is  hinged   to  the   leg  of  the 

range    and    OCCUpie      a    space    under    the 

body  of  the  range  where  it  is  completely 

out  of  the  way,  but  can  be  easily  swung 
OUt,  as  shown  in  the  illustration,  to  in- 
sert or  remove  utensils.  By  employing 
a  three-section  stew  pan  three  vege- 
tables can  be  cooked  in  this  device  at 
one  time.  The  type  II  cooker,  as  it  is 
called,  is  11.75  in.  high  and  13  in.  in 
diameter,  weighs  50  lb.,  and  ha 
energy  rating  of  500  watts. 
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FIG.  2 — HOW  HEATING  PLATES  IN  TOP  CAN 
BE  REMOVED  WITHOUT  TOOLS 

can  be  removed  and  replaced  without 
the  use  of  tools,  as  shown  in  Fig.  2. 
The  plates  are  of  the  inclosed  "iron- 
clad" type  and  are  said  to  give  com- 
plete protection  to  the  heating  parts 
and  afford  a  perfectly  smooth  surface 
for  contact  with  cooking  utensils. 
Three  of  these  plates  are  6.5  in.  in 
diameter,  each  of  them  taking  650  watts 
on  high  heat,  325  watts  on  medium 
heat,  and  165  watts  on  low  heat.  The 
remaining  plate  is  8  in.  in  diameter  and 
is  employed  for  rapid  work.  It  takes 
1200  watts  on  high  heat,  600  watts  on 
medium  heat,  and  300  watts  on  low 
heat. 

The  range  is  equipped  with  a  high 
shelf  over  the  cooking  top,  as  shown 
in  the  illustration,  white-enameled 
doors,  white  -  enameled  splasher  back 
and  white-enameled  broiler  pan.  The 
cooking  top  (less  side  shelf)  is  22  in. 
by  25  in.;  the  side  shelf  is  22  in.  by 
6.5  in.  The  height  over  all  is  58  in., 
the  width  over  all  (less  side  shelf)  is 
50.5  in.,  and  the  depth  over  all  is  30 
in.  The  height  to  the  cooking  top 
is  30  in.  and  the  shipping  weight  is  360 
lb.  The  maximum  rating  of  the  range 
is  8150  watts,  while  the  probable  aver- 
age demand  according  to  the  manufac- 
turer is  3000. 

The   range   may  be  equipped  with  a 


Portable  30,000-Volt  Oil-Test- 
ing Outfiit 

A  self-contained  30,000-volt  portable 
oil-testing  outfit,  consisting  essentially 
of  a  1-kva.  transformer  designed  for 
sixty-cycle,  single-phase,  110-volt  cir- 
cuits on  the  primary  side  and  to  give 
a  pressure  of  33,000  volts  on  the  sec- 
ondary side,  a  potentiometer  regulator 
for  varying  the  applied  low-tension 
current,  a  Weston  alternating-current 
voltmeter  with  scale  calibrated  directly 
in  kilovolts,  a  circuit-breaker  and  main 
switch,  an  oil  cup  and  1-in.  disk  elec- 
trode, has  recently  been  brought  out  by 
the  American  Transformer  Company, 
Newark,  N.  J.  The  type  "Ts-6"  oil 
tester,  as  it  is  called,  is  inclosed  in  a 
hard-wood  case  with  reinforced  cor- 
ners and  edges  and  is  provided  with 
two  padlocked  doors. 

The  center  of  the  high-tension  wind- 
ing of  the  transformer  is  grounded  to 
the  core  and  the  case,  as  is  also  the 
voltmeter  coil.  The  maximum  voltage 
strain  then  from  either  high-tension 
lead  to  ground  is  16,500  volts,  or  half 
the  maximum  potential:  The  potenti- 
ometer regulator  is  of  the  slider,  wire- 
resistance  type.  When  the  circuit 
breaker  and  switch  are  closed  the  en 


SELF-CONTAINED    OIL    TESTER 

tire  resistance  of  the  regulator 
thrown  across  the  110-volt  line.  Or 
transformer  primary  lead  is  perm; 
nently  connected  to  one  end  of  the  re| 
ulator  and  line,  while  the  other  pr 
mary  lead  is  connected  to  the  slider  ro 
By  moving  the  slider  to  the  right,  tl 
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resistance  in  series  with  the  primary 
is  cut  out  and  resistance  is  added  in 
parallel,  thus  increasing  the  voltage. 
The  voltmeter,  which  is  shown  mounted 
directly  over  the  potentiometer  and  pilot 
lamp,  is  of  the  dead-beat  station  type. 
The  actual  pressure  applied  to  the 
meter  varies  from  0  volt  to  100  volts, 
but  the  scale  readings  are  calibrated  in 
kilovolts  as  ascertained  from  the 
definite  ratio  between  the  voltmeter 
coil  and  the  high-tension  winding  of 
the  transformer.  The  high-tension  ter- 
minals at  the  top  of  the  box  are  brought 
up  directly  to  a  treated  wood  inside 
cover.  The  tips  of  these  terminals  are 
slotted  to  receive  the  electrode  arms  of 
the  oil  gap.  The  container  is  turned  out 
of  a  solid  piece  of  insulating  material 
which,  the  manufacturer  claims,  is  thor- 
oughly treated.  The  electrode  arms  are 
threaded  directly  into  opposite  ends  of 
the  container  and  tipped  on  the  inside 
with  removable  1-in.  disks,  the  separa- 
tion of  which  can  be  adjusted  by  means 
of  clamping  nuts.  A  1/10-in.  steel  oil 
gage  is  also  provided.  The  door  at  the 
front  of  the  box  gives  access  to  the 
voltage  regulator,  switches  and  meter, 
and  the  door  at  the  top  of  the  box  en- 
ables one  to  get  at  the  oil-cup  electrodes 
and  high-tension  terminals.  The  net 
weight  of  the  outfit  is  205  lb.,  and  the 
over-all  dimensions  are  18.5  in.  by  19.5 
in.  by  21.5  in.  high. 


Motor-Driven  Egg-Boiling 
Device 

An  egg  boiler  which  is  provided  with 
paddles  driven  by  a  motor,  as  shown 
in  the  accompanying  illustration,  and 
controlling  the  length  of  time  the  eggs 
remain  in  the  boiling  water,  has  been 
developed  by  the  Hamilton-Low  Com- 
pany, 145  East  Forty-second  Street, 
New  York.  The  machine  is  absolutely 
"fool-proof,"  the  manufacturer  points 
out,  and  is  far  superior  to  the  ordinary 
clock-controlled  machine.  The  boiler  is 
divided  into  six  compartments  by  the 
paddles.  When  the  eggs  are  placed  in 
the  No.  1  compartment,  which  is  the 
nearest  to  the  drain  board,  they  are 
immersed  in  boiling  water  one  minute; 
in  the  next  compartment  they  are  im- 
mersed two  minutes,  and  so  on.  After 
the  eggs  pass  through  the  boiling  water 


I    ELECTRICALLY  CONTROLLED  EGG  BOILER 

they  are  delivered  to  the  drain  board. 
Each  compartment  is  designed  to  take 
six  eggs  at  a  time.  The  paddles  are  of 
German  silver  and  are  carried  on  a 
chain  which  is  driven  by  the  motor 
through  a  shaft  with  a  worm  gear. 
iUse   is   made    of   a    Robbins    &    Myers 


motor  rated  at  1/40  hp.  The  base  and 
body  of  the  machine  are  of  cast  iron 
which  is  handsomely  finished  and 
nickel-plated.  The  traveling  chain, 
sprockets  and  trimmings  are  of  brass. 
The  base  of  the  machine  is  20  in.  long 
by  9.5  in.  wide,  while  the  tank,  includ- 
ing the  drain  board,  is  32  in.  long. 
The  height  from  the  bottom  of  the 
base  to  the  top  of  the  tank  is  11.5  in. 
The  machine  complete  weighs  80  lb. 
Fittings  are  provided  on  the  boiler  for 
gas  or  steam  heating  as  desired. 


Electric  Hoist 

In  the  design  of  the  type  1-5  500-lb. 
hoist,  as  it  is  called,  safety  require- 
ments and  economy  in  operation  have 
received  special  attention.  The  hoist  is 
light  in  weight  and  is  particularly  well 
adapted  for  use  over  such  tools  as 
lathes,  planers,  boring  mills,  drill 
presses,  etc.  An  upper-limit  device  of 
the  lever  type  is  provided,  which 
positively  returns  the  controller,  it  is 
asserted,  to  the  "off"  position  when 
the  hook  has  reached  the  upper  limit  of 


FIG.    1 — 500-LB.    ELECTRIC    HOIST 

travel.  The  machine  is  equipped  with 
a  mechanical  brake  of  the  disk  type 
which  is  so  designed  that  the  brake  is 
released  when  the  controller  is  turned 
to  the  "on"  position  and  is  applied  when 
the  controller  is  turned  "off."  Pro- 
vision is  made  so  that  a  load  on  the 
hook  cannot  overhaul  the  drum.  The 
operating  ropes  are  equipped  with  ar- 
rows which  show  the  direction  the  hook 
will  move  in  when  each  rope  is  pulled. 
Furthermore,  the  "up"  rope  is  fitted 
with  an  elongated  handle  and  the 
"down"  rope  with  a  spherical  handle, 
as  shown  in  Fig.  1,  to  indicate  by  the 
feeling  which  is  the  correct  rope  to 
pull  at  any  time.  This  feature  allows 
the  operator  to  give  his  entire  atten- 
tion to  the  material  being  moved,  as 
the  instant  a  controller  handle  is 
grasped  the  direction  the  hook  will  take 
is  indicated. 

By  means  of  a  hoist  of  the  type 
shown  in  the  accompanying  illustration, 
the  manufacturer  points  out,  the  mate- 
rial can  be  moved  in  a  very  short 
time,  thereby  reducing  the  period  the 
tool  is  idle,  increasing  its  output  per 
year,  and  keeping  the  efficiency  of  the 
machine  operator  at  the  maximum.    The 


hoist  is  provided  with  one  rope  and 
operates  at  a  speed  of  25  ft.  per 
minute.  It  will  lift  an  object  through 
a  distance  of  25  ft.,  and  the  maximum 
number  of  lifts  per  hour  that  can  be 
made  is  fifteen.  The  machine  is 
operated    by    a    1-hp.    motor.      Use    is 


FIGS.  2  AND  3 — HOIST  LIFTING  GEAR  FROM 
LATHE  AND  FLOOR 

made  of  a  frame  consisting  of  a  single 
iron  casting  in  which  are  cast  recesses 
for  the  gears,  drum  and  motor.  All 
bearings  are  of  bronze,  easily  remov- 
able and  automatically  lubricated  by 
oil.  The  drum  is  of  cast  iron  with  deep 
flanges  and  is  keyed  to  the  driving 
shaft.  It  is  rigged  with  flexible-steel 
0.25-in.  crane  rope. 

All  bearings  and  gears  are  lubricated 
by  oil,  the  gears  and  adjacent  bearings 
by  the  splash  system  and  the  other 
bearings  by  the  chain  oiling  system. 
The  service  brake  is  of  the  multiple- 
disk  type  and  is  held  on  by  a  spring 
when  applied  and  removed  from  the 
controller  lever  by  a  cam  when  not 
applied.  The  brake  is  automatically 
placed  in  position  at  all  times  when 
the  controller  is  turned  "off"  and  re- 
mains in  position  until  the  controller 
is  again  turned  on. 

The  hoist  is  being  made  by  the 
Sprague  Electric  Works  of  the  Gen- 
eral Electric  Company,  527  West 
Thirty-fourth    Street,   New   York. 


Electric  Heating  Stove 

An  electric  stove  of  attractive  design 
which  is  especially  adapted  for  heating 
bathrooms,  offices,  small  rooms,  etc.,  re- 
quiring a  moderate  amount  of  heat  is 
shown  herewith.  The  No.  30  "Quick- 
heat"  stove,  as  it  is  called,  is  12  in. 
long,  12  in.  high  and  6  in  wide.  It  is 
rated   at   6   amp.   at   110   volts   and   is 


SMALL   ELECTRIC    HEATER 

equipped  with  8  ft.  of  cord  and  a  sep- 
arable plug  so  that  it  can  be  attached 
to  any  ordinary  lighting  socket.  Use  is 
made  of  a  perforated  jacket  of  steel 
which  is  provided  with  an  oxidized  cop- 
per finish.  The  ornamental  ends  are 
of    cast    metal    and    nickel-plated    and 
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poli  bed.  The  heating  core  within  the 
perforated  jacket  becomei  red  hot  when 
the  circuit  la  closed  and  give  ;i  ruddy 
glow.  Nothing  can  come  Into  accidental 
contact  wild  the  core.  The  heater  ia 
provided  with  an  ornamental  cast  Iron 
top  with  an  open  flat  surface  which  is 
verj  useful  for  warming  small  vessels 
or  heating   towels,  thus  making  it   an 

ideal    Btove    for    siek-rooni    or    nui    i  i  \ 

use.  The  stove  is  being  placed  (iii  the 
market  by  the  Quick  Electric  Heater 
Company,  Cincinnati,  Ohio. 


Machine  for  Washing  and  Dry- 
ing Clothes 

An  interesting  departure  from  the 
ordinary  type  of  laundry  apparatus  is 
the  machine  shown  herewith,  which  not 

only  washes  the  clothes  but  also  dries 
them  in  the  same  tub  without  the  need 
of  the  operator  handling  the  clothes  or 
putting  her  hands  in  the  hot,  soapy 
water.  The  clothes  are  first  washed  by 
means  of  vacuum  cups  and  then  are 
dried  by  centrifugal  force.  The  ma- 
chine consists  of  two  tubs,  both  of 
which  are  of  sheet  copper,  tinned  on 
the  inside  to  prevent  corroding.  The 
outside  tub,  which  is  double-seamed  and 
soldered  to  prevent  leaking,  serves  as 
the  container  of  the  washing  solution, 
while  the  inside  tub  holds  the  clothes. 
While  the  cups  are  working  up  and 
down,  the  inside  tub  is  slowly  revolv- 
ing, so  that  the  cups  work  evenly  on  all 
the  clothes.  The  inner  tub  is  per- 
forated and  is  about  1  in.  above  the 
outside  tub,  thus  permitting  the  wash- 
ing solution  to  be  forced  through  the 
clothes  and  perforations  of  the  tub  in- 
stead of  against  a  solid  bottom.  After 
the  clothes  have  been  washed  (the 
operation  usually  requiring  ten  or  fif- 
teen minutes),  the  vacuum  cups  are  re- 
moved and  the  inner  tub  is  raised  abov^ 
the  water  to  what  is  called  the  drying 
position.  The  inner  tub  is  then  re- 
volved at  the  rate  of  about  750  r.  p.  m., 


ami  the  w  ater  i  foi  ced  fi  om  I  be  clot  hea 
through  the  perforations  by  centrifugal 

force.       A     full     tub    Of    clothes    can     be 

dried   more   thoroughly,  it   la  declared, 

in   thirty  seconds   than  can   lie  done   by  ■ 

wringer,  and  sufficiently,  it  ia  asserted, 

BO  that   ordinary   flat    work   is  practically 

ready  foi  the  iron.  All  operationa  of 
the  machine  are  simple  and  arc  said  to 

be  virtually  "fool  proof."  The  inside 
till)  is  raised  or  lowered  with  a  foot 
lever,  Which  automatically  locks  in 
both  positions  and  automatically  con- 
nects and  disconnects  the  medianism 
when  washing  or  drying  the  clothes, 
one  lever  controlling  liotli  processes 
Friction  drive  is  employed  to  prevent 
the  overloading  of  the  Vs-hp.  motor 
which  is  used  to  drive  the  machine.  The 
shaft  which  operates  the  vacuum  cups 
is    so    connected    that    it    can    be    stalled 


2 — INNER  TUB  RAISED  FOR  DRYING 


without  damaging  the  motor  or  ma- 
chine. The  washer  is  being  made  by 
the  Home  Specialty  Manufacturing 
Company,  Cleveland,  Ohio. 


FIG.  1 — VACUUM  CUPS  USED  FOR  WASHING 


Large   Lifting    Magnets 

When  the  so-called  "Mississippi"  type 
of  Cutler-Hammer  magnet  performed 
the  feat  of  salvaging  a  boatload  of 
barbed  wire  and  nails  from  the  muddy 
bottom  of  the  Mississippi  River  in  1907, 
the  ruggedness  and  water-tightness  of 
this  class  of  magnets  received  a  severe 
test.  Since  then  no  important  changes 
have  been  made  in  the  design  of  the 
magnets,  but  recently  the  maker,  the 
Cutler-Hammer  Clutch  Company  of  Mil- 
waukee, announced  the  development  of 
a  new  series  of  magnets  of  the  same 
kind  of  construction  with  lifting  ca- 
pacities ranging  from  20  per  cent  to 
60  per  cent  greater  than  before.  The 
lifting  capacity,  for  instance,  of  the 
62-in.  magnet  as  given  up  to  the  pres- 
ent time  has  been  about  2600  lb.  to  3000 
lb.  It  has  been  now  increased  to  4000 
lb.  and  over.     This   increase   in   lifting 


WATERPROOF   LIFTING   MAGNET 

capacity  permits  the  handling  of  more 
material  in  the  same  time  or  the.  same 
amount  in  a  shorter  period.  It  also 
reduces  the  number  of  magnets,  cranes 
and  crane  operators  needed,  since  in 
many  cases  two  of  the  new  magnets  can 
do   the   work    formerly   done   by   three. 


Gas-Filled  Lamps 

The  nitrogen  and  argon  products 
utilized  in  incandescent  lamps  recently 
developed  by  the  Triumph  Lamp  Works, 
149  Palisade  Avenue,  Union  Hill,  N.  J., 
are  prepared  by  what  the  manufacturers 
describe  as  a  simple  and  efficient 
method,  which  consists  practically  of 
maintaining  the  gases  at  a  very  low 
pressure  and  then  passing  them  over 
certain  liquids  preparatory  to  admitting 
them  into  the  bulbs.  The  lamps,  one 
of  which  is  shown  herewith,  are  being 
made  in  ratings  of  40  watts,  60  watts, 
100  watts,  200  watts  and  300  watts  for 


GAS-FILLED   INCANDESCENT  LAMP 

from  100-volt  to  125-volt  operation. 
They  are  of  rugged  construction,  it  is 
claimed,  and  operate  at  high  efficiency. 
The  25-watt  and  40-watt  units  have 
been  so  designed  that  they  can  be 
utilized  at  high  temperatures,  with  a 
useful  life,  it  is  asserted,  of  from  500 
hours  to  700  hours. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M anufacturing ,  Selling 

and  Central-Station  Fields 


Engineering  Bodies  Aiding  to  Take  Census  of 
American   Factories  as  Defense   Measure 

The  census  of  American  factories  available  for  the 
manufacture  of  munitions  of  war  shortly  to  be  under- 
taken through  the  aid  of  the  five  national  engineering 
societies,  in  line  with  a  policy  of  industrial  prepared- 
ness for  the  national  defense,  was  outlined  by  W.  L. 
Saunders,  vice-chairman  of  the  Naval  Consulting  Board 
and  vice-president  of  the  American  International  Cor- 
poration, before  the  New  York  Trade  Press  Association, 
Jan.  20. 

Mr.  Saunders  suggested  that  in  each  factory  suitable 
for  the  purpose  a  corner  be  set  aside  for  special  tools, 
gigs,  sketches,  models,  etc.,  of  the  product  which  the 
plant  might  be  called  upon  to  make  in  event  of  war,  and 
that  a  certain  number  of  these  articles  be  manufactured 
each  year  upon  governmental  order  to  insure  the  smooth 
working  of  the  plans  for  industrial  preparedness.  Al- 
ready such  a  census  taken  in  the  State  of  New  Jersey 
has  revealed  the  presence  of  some  880  factories  suitable 
for  making  war  munitions  and  supplies,  and  with  the 
aid  of  the  great  engineering  associations  it  is  hoped  to 
secure  soon  a  complete  record  of  the  facilities  of  the 
manufacturing  plants  of  every  State. 


Electrical  Exports  During  October 

The  exports  of  electrical  goods  of  American  manufac- 
ture during  October,  1915,  as  reported  by  the  Bureau 
of  Foreign  and  Domestic  Commerce,  totaled  $2,145,594. 
This  value,  which  is  slightly  greater  than  the  average 
for  the  first  ten  months  of  1915,  exceeds  the  figures  for 
October,  1914,  by  $650,000,  or  42  per  cent. 

For  the  first  ten  months  of  1915  the  exports  of  elec- 
trical goods  amounted  to  $19,386,325,  or  approximately 

TABLE  I— VALUE  OF  ELECTRICAL  EXPORTS  FOR  OCTOBER  AND  FOR  TEN- 
MONTH  PERIOD 


Articles  Exported 

October 

Ten  Months  Ended 
October 

1914 

1915 

1914 

1915 

Batteries 

$69,061 

131,286 

6,684 

144,906 

47,551 

9,846 

4,625 

42,007 

34,418 
229,605 

9,454 
64,544 
40,655 
660,150 

$82,554 

137,445 

34,042 

201,856 

63,397 

1,219 

8,516 
115,105 

56,272 
290,623 

30,171 

72,493 

31,540 

1,020,361 

$532,439 

1,997,707 

278,357 

1,150,653 

4X3,111 

41,180 

78,655 
191,624 

104,125* 
2,691,855 

88,095 

994,384 

756,260 

7,309,384 

$1,069,932 

Dynamos  or  generators 
Fans 

1,696,958 
297  956 

Insulated  wire  and  cables 

Interior  wiring   supplies,   etc.,   in- 
cluding fixtures  

Arc  lamps 

2,284,634 

726.434 

18,461 
112,980 
654  161 

Meters  and  other  measuring  instru- 
ments   

Motors 

Telegraph    instruments    (including 
wireless  apparatus) .  .  . 

503,553 
2,752,384 

110,535 
792  532 

Telephones 

Transformers 

483  264 

Allother 

7,882,541 

Total 

$1,494,792 

$2,145,594 

$16  697  829    K1P.  ssfi  39S 

•Figures  cover  pe  iod  beginning  July  1. 

$2,700,000  more  than  for  the  corresponding  period 
of  the  previous  year.  The  increase  amounts  to  16  per 
cent. 


The  principal  increases  in  October,  1915,  over  the 
previous  October  were  in  insulated  wire  and  cable,  39 
per  cent;  wiring  supplies,  33  per  cent;  metal-filament 
lamps,  174  per  cent,  and  meters,  219  per  cent.  During 
the  first  ten  months  of  1915  the  principal  increases  over 
the  first  ten  months  of  1914  were  in  batteries,  100  per 
cent;  insulated  wire  and  cable,  99  per  cent;  wiring  sup- 
plies, 50  per  cent,  and  metal-filament  lamps,  240  per 
cent. 

The  exports  were  less  during  October,  1915,  than 
during  October,  1914,  in  arc  lamps  and  transformers, 

TABLE  II— EXPORTS  OF  MOTORS  AND  INSULATED  WIRE  AND  CABLE  DURING 
FIRST  TEN  MONTHS  OF  1913,  1914  AND  1915 


1913 

1914 

1915 

$4,036,134 
885,339 

$2,691,855 
1,150,653 

$2,752,384 

Iurulated  wire  and  cable.  . . . 

2,284,634 

and  during  the  first  ten  months  of  1915  in  generators, 
arc  lamps,  telephones  and  transformers. 

The  export  trade,  however,  is  still  far  behind  what  it 
was  when  Europe  was  at  peace.  During  the  first  ten 
months  of  1913  American  manufacturers  exported  elec- 
trical goods  to  the  value  of  $23,719,904.  This  is  about 
$4,350,000,  or  over  20  per  cent,  more  than  during  the 
similar  period  in  1915.  In  comparing  the  1915  figures 
with  the  1913  figures  it  was  found  that  the  exports  of 
batteries,  insulated  wire  and  cable,  wiring  supplies  and 
metal-filament  lamps  had  increased  enormously.  The 
export  of  telegraph  instruments,  including  wireless,  had 
increased  slightly.  Everything  else,  as  far  as  the  rec- 
ords show,  was  exported  in  less  quantity  than  before. 
The  greatest  falling  off  occurred  in  the  exports  of 
motors,  telephones  and  miscellaneous  equipment. 

One  feature  which  a  study  of  the  1913,  1914  and  1915 
figures  revealed  was  the  increasing  importance  of  insu- 
lated wire  and  cable  exports  in  comparison  with  what 
used  to  be  the  most  important  of  electrical  exports, 
namely,  motors.  The  figures  are  given  in  Table  II  here- 
with. In  1913  the  exports  of  motors  represent  17  per 
cent  of  the  total  electrical  exports  and  insulated  wire 
and  cable  but  3.7  per  cent.  In  1914  motors  represented 
16.2  per  cent  and  insulated  wire  and  cable  6.7  per  cent. 
In  1915  motors  represented  14.2  per  cent  and  insulated 
wire  and  cable  11.8  per  cent. 


Patents  in  Germany 

Arthur  von  Briesen,  who  for  many  years  was  chair- 
man of  the  Merchants'  Association's  committee  on  the 
protection  of  industrial  property,  makes  the  following 
statement  to  the  Merchants'  Association  of  Greater  New 
York  regarding  the  granting  of  patents  by  Germany : 

"I  am  informed  that  many  inhabitants  of  the  United 
States  believe  that  the  German  Patent  Office  does  not 
accept  applications  for  patents,  trademarks  or  designs 
submitted  by  Americans  or  other  persons  residing  in 
the  United  States.  Such  a  misleading  and  erroneous 
report  is  perhaps  based  on  the  fact  that  British  patent 
agents  are  prohibited  from  doing  business  with  Ger- 
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m.ui>   for  foreigners  and  from  transmitting  ordei     re 
ceived   from  abroad  to  Germany,  such  dealings  beinji 
idered  bj  Great  Britain  as  'trading  with  the  enemy' 
and  punishable. 

"The  fact   ia  that   the  German  Patent  Office  aocepl 
all  applications  from  the  United  States,  and  even  from 
subjects  of  hostile  belligerenl  slates.     The  safest   way 

of  filing  eases  ill  the  (Ionian  l'atent  Olhee  is  to  trans 
nut  them  through  Ameriean  solicitors  direct  to  (ler 
main  .'" 


Increasing  Demand  for  Electric  Wires 
There  are  thirty-seven   manufacturers  of   insulated 

wire    in   Ameriea   and   their  cut  put,   despite   their  equip 
nient   and  t went y-four-hour  operation,  eannot   equal  the 
demand    for   this    important    electrical    product.      Edwin 
W.  Moore,  president  of  the  Electric  Cable  Company,  in 

discussing  this  situation,  said  recently: 

"The  gross  income  in  the  past  year  of  the  electrical 
industry  and  service  must  have  totaled  more  than 
^.:>00,000,000.  This  includes  central  stations,  electric 
railways,  telegraph  and  telephone  service,  electrical 
manufacturing  and  the  like.  This  will  give  some  idea 
of  the  vast  sum  which  is  tied  up  in  electrical  interests 
in  this  country.  The  income  from  the  lighting  industry 
alone  last  year  was  $360,000,000.  Electric  railways, 
which  are  knitting  the  country  more  closely  together 
than  ever,  had  receipts  of  $700,000,000.  The  telegraph 
and  telephone  service  brought  in  $350,000,000. 

"Our  interest  as  makers  of  insulated  wire  lies  in  the 
fact  that  every  kilowatt  of  electricity  sooner  or  later 
passes  through  an  electrical  conductor.  The  electric 
locomotive  in  the  mine,  the  motor  in  the  factory,  the 
electric  heating  iron  or  one's  electric  light — all  reach  to 
the  source  of  power  generation  through  insulated  wire. 
Naturally  we  have  kept  in  touch  with  conditions 
throughout  the  country,  and  we  have  found  that  the 
demand  for  electricity,  and,  of  course,  for  wire,  has 
proved  a  most  accurate  measure  of  the  country's  recent 
commercial  expansion.  There  can  be  no  important  de- 
velopments of  building  operations  without  a  large  de- 
mand for  insulated  wire.  Increased  activity  in  mining 
operations  is  similarly  evidenced.  Manufacturing  is- 
turning  to  motor  drive  as  more  efficient  than  shaft  drive 
— a  further  demand  for  insulated  wire. 

"There  are  two  phases  in  which  we  are  interested — 
the  industrial  demand  for  electricity  and  the  demand 
in  the  home.  The  latter  is  just  as  much  a  measure  of 
prosperity  as  the  former.  When  times  are  good  the 
housewife  is  in  a  receptive  mood  for  the  purchase  of 
electrical  devices  as  short-cuts  to  a  number  of  house 
operations.  When  times  are  not  so  good  common  sense 
in  the  matter  may  be  overruled  by  an  illogical  fear  of 
extravagance,  and  she  may  go  back  to  costly  antique 
methods  of  toasting  bread,  ironing,  etc. 

"To  put  it  in  a  nutshell,  the  better  the  times,  the 
greater  the  amount  of  electricity  used;  the  more  elec- 
tricity, the  more  wiring.  The  manufacturers  of  wire  in 
this  country  have  doubled  their  output  in  six  months — 
on  orders  coming  from  within  the  country,  not  from 
without.  The  export  of  insulated  wire  is  trifling  com- 
pared with  the  volume  of  the  demand  created  by  condi- 
tions in  our  own  country. 

"This  has  a  deeper  significance  than  the  gain  to  the 
industry  itself.  The  demand  for  electricity  is  a  sign  of 
progress.  While  we  may  look  upon  conditions  across 
the  sea  as  an  unfortunate  misuse  of  science,  let  us  not 
forget  that  the  triumphs  of  our  electrical  engineers  and 
chemists  are  steps  forward  by  which  every  part  of  the 
community  benefits,  so  that  we  can  regard  the  output 
of  the  insulated-wire  industry  as  an  actual  contribution 
to  the  country's  welfare." 


Public  Service  Commission  News 
Pennsylvania  Commission 

According    to    a    decision    of    the    Pennsylvania    Public 

Service  Commission,  public-utility  companies  in  Penn 

sylvania   cannol    furnish   lighting  service   to  churches  at 

a  lower  rate  than  to  the  general  public.    The  decision 

was  a  result  of  the  application  for  the  approval  of  a  con 

trad  between  the  Allegheny  Valley  Light  Companj  and 

the  borough  <>f  ParnaSSUS.  The  decision  state  that,  the 
rates  at  which  the  Allegheny  Valley  Light  Company 
agrees  to  furnish  electric-light  services  to  the  chun 
in  Parnassus  are  at  variance  with  the  rates  set  forth  in 
the  published  tarilis  of  this  company  on  file  with  the 
commission.  By  the  express  terms  of  the  law  the  filed 
rates  are  made  the  legal  rates,  and  the  different  rates 
for  this  service  especially  provided  for  under  the  con- 
tract submitted  for  approval  were  held  to  be  discrimi- 
natory and  contrary  to  the  law. 

Vermont  Commission 

The  Vermont  Public  Service  Commission  has  dis- 
missed the  petition  for  the  incorporation  of  the  Central 
Power  Corporation  for  the  development  of  water-power 
on  the  Middlebury  River,  on  the  ground  that  no  terri- 
torial limits  were  included  in  the  proposed  corporation. 
The  opinion  says :  "If  this  certificate  were  granted,  the 
corporation  would  be  endowed  with  the  right  of  eminent 
domain  as  conferred  by  the  acts  of  1915  anywhere  with- 
in the  territorial  limits  of  the  State.  Further,  we  are 
of  the  opinion  that,  without  regard  to  the  question  of 
eminent  domain,  it  would  not  be  conducive  to  the  public 
good  to  grant  any  public-service  corporation  of  the  kind 
and  character  of  the  petitioner  a  roving  charter  to  oper- 
ate anywhere  within  the  limits  of  the  State  of  Vermont. 
Consequently  we  are  of  the  opinion  that  this  petition 
should  be  dismissed,  and  it  is  ordered  that  the  petition 
be  dismissed." 

Indiana  Commission 

Under  a  ruling  made  long  ago  by  the  Indiana  Public 
Service  Commission  that  so  long  as  an  electric  company 
operating  under  an  indeterminate  permit  keeps  its 
plant  in  good  condition  and  abides  by  the  commission's 
rate  ruling  the  commission  will  tolerate  no  competitors 
in  the  same  field  without  sufficient  cause,  the  commission 
has  decided  that  the  city  of  Elkhart  has  a  right  to  adopt 
such  plans  for  lighting  as  it  sees  fit  so  long  as  the 
plans  are  reasonable — excepting  that  the  city  cannot 
provide  for  municipal  ownership  nor  can  other  compa- 
nies than  the  Indiana  &  Michigan  Electric  Company  bid 
on  the  city  lighting  contract.  In  case,  however,  the 
lighting  company  refuses  to  bid  by  a  certain  date,  then, 
upon  petition  by  the  city,  the  commission  will  grant 
others  than  the  company  or  the  city  the  right  to  con- 
struct and  own  the  street-lighting  equipment.  The  city 
is  now  compelled  to  take  bids  on  a  flat-rate  basis. 

New  Jersey  Commission 

The  New  Jersey  Board  of  Public  Utility  Commis- 
sioners has  ordered  the  Wildwood  Gas  Company  not  to 
discontinue  service  in  the  future  without  giving  the 
subscriber  at  least  three  days'  written  notice.  It  holds 
that  the  present  practice  of  arbitrarily  discontinuing 
service  without  notice  is  unjust  and  unreasonable.  The 
company  has  also  been  ordered  to  modify  its  regula- 
tions so  that  consumers  will  only  be  charged  the  mini- 
mum for  each  entire  month  and  such  proportion  of  the 
minimum  for  the  first  and  last  month  in  which  service 
is  given  as  the  number  of  days  during  which  the 
service  is  connected  bears  to  the  number  of  days  in  the 
month  or  months.  Heretofore  consumers  have  been 
charged  the  full  monthly  minimum. 
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Railway  Electrification  in  Great 
Britain. — At  the  end  of  1913  there  were 
eighty-three  electric  locomotives  in  use 
on  British  railways,  1019  electric  mo- 
tor cars  and  1467  electric  trailer  cars. 

Topeka  Arcs  to  Be  Replaced  with 
Tungsten  Lamps. — Topeka  (Kan.)  offi- 
cials have  decided  to  replace  gradually 
within  the  next  few  years  the  city's 
ninety-four  miles  of  arc-lamp  lighting 
with  tungsten  lamps. 

World's  Production  of  Copper  More 
Than  a  Million  Metric  Tons  in  1915. — 
The  world's  production  of  copper  in 
1915  has  been  estimated  at  1,061,000 
metric  tons.  This  is  about  137,000  tons 
more  than  was  produced  in  1914. 

Large  Model  Electrical  Apartment 
House  for  New  York. — Plans  are  being 
drawn  up  for  a  model  sixteen-story 
apartment  house  soon  to  be  erected  in 
New  York  City  in  which  electricity  will 
be  employed  in  every  possible  way,  in- 
cluding cooking  and  refrigeration. 

Cheaper  Electricity  in  Berlin. — The 
Berlin  (Germany)  electrical  works, 
which  supply  Berlin  with  electric 
energy  and  are  owned  by  the  city,  are 
planning  a  reduction  in  the  rates  to 
large  consumers.  The  new  rates,  it  is 
expected,  will  be  as  low  as  1.4  cents  per 
kilowatt-hour.  The  output  of  the  works 
has  increased  from  37,000  kw.-hr.  in 
1885  to  267,600,000  kw.-hr.  in  1915. 

Exports  of  Copper  in  1915. — The 
total  exports  of  copper  in  1915  were 
276,344  tons,  a  decrease  of  23.3  per 
cent  compared  with  1914.  France  took 
102,440  tons  of  the  1915  exports,  or  40 
per  cent  more  than  she  took  in  1914. 
Great  Britain  took  80,985  tons  in  1915, 
a  decrease  from  1914  of  nearly  7000 
tons.  Russia  took  20,456  tons  in  1915, 
compared  with  425  tons  in  1914. 

Town  Boards  and  Not  Superintend- 
ents of  Highways  Grant  Franchises — 
Franchises  must  be  sought  from  town 
boards  and  not  from  superintendents  of 
highways,  according  to  an  opinion  from 
Justice  Howard  of  the  Appellate  Divis- 
ion of  the  Supreme  Court,  made  for 
the  Public  Service  Commission  for  the 
Second  District  of  New  York  in  the 
case  of  the  Niagara  &  Lake  Erie 
Power  Company.  The  power  company 
appealed  from  a  decision  of  the  com- 
mission, and  the  matter  in  question  con- 
cerned the  interpretation  of  "town  au- 
thorities" cited  in  the  law.  Justice 
Howard  holds  that  this  term  applies  to 
town  boards  and  not  to  superintendents 
of  highways. 

All-Metal  Conduit  in  Louisville  After 
May  1.— All-metal  conduit  installations 
will  be  the  order  in  Louisville,  Ky., 
after  May  1.  It  had  been  provided  that 
the  new  regulations  were  to  go  into 
effect  on  July  1,  but  the  date  has  been 
moved  forward  at  the  instance  of  the 
contractors  themselves.  This  action 
was  taken  in  part  on  account  of  the 
alleged  fact  that  solicitors  had  been 
urging  Louisville  property  owners  to 
let  their  contracts  before  Feb.  1,  since 
contracts  for  wiring  let  after  that  time 
would  represent  a  marked  advance. 
The  former  rule  provided  that  con- 
tracts signed  before  Feb.  1  might  be 
carried  out  under  the  old  regulations. 
I  The  new  order  makes  no  exemptions. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


December  Exports  of  Copper  Near 
Record. — The  exports  of  copper  in  De- 
cember amounted  to  42,426  tons.  This 
figure  was  exceeded  only  in  March, 
1913,  when  the  exports  of  copper  were 
42,428  tons. 

National  Safety-First  Exhibit. — 
There  will  be  held  in  Washington  dur- 
ing the  week  of  Feb.  21  a  "safety-first" 
exhibit  in  which  all  of  the  government 
departments  are  taking  an  active  part. 
This  exhibit  will  take  on  a  national  as- 
pect, as  manufacturers  and  operators 
from  all  over  the  country  are  invited  to 
be  present  in  order  that  they  may  see 
what  the  government  of  the  United 
States  is  doing  in  "safety-first"  work. 

New  Type  of  Apparatus  Necessary 
for  Larger  Increase  of  Railroad  Elec- 
trification.— Electric  traction  cannot 
supersede  steam  traction  for  all  or  even 
a  large  part  of  the  railway  mileage  of 
the  country,  according  to  George  Gibbs, 
chief  engineer  of  electric  traction  for 
the  Long  Island  Railroad,  unless  some 
radically  new  type  of  apparatus  should 
be  developed,  a  contingency  which,  he 
thinks,  does  not  seem  at  present  to  be 
pending. 

Changes  Made  in  Offices  of  Wiscon- 
sin-Minnesota Light  &  Power  Com- 
pany.— Some  changes  have  just  been 
made  in  the  offices  of  the  Wisconsin- 
Minnesota  Light  &  Power  Company 
which  include  the  elimination  of  the 
Eau  Claire  department  of  engineer- 
ing, the  affairs  of  which  will  be  han- 
dled by  the  Kelsey-Brewer  Company 
at  Grand  Rapids,  and  a  consolidation 
of  the  power-plant  and  transmission 
operations,  and  such  engineering  as  is 
not  done  by  the  Kelsey-Brewer  Com- 
pany will  be  under  the  supervision  of 
G.  W.  Mclver,  Jr.,  at  the  general  of- 
fices in  Eau  Claire.  Hereafter  the 
purchasing  of  supplies  will  be  looked 
after  by  each  district  manager  in- 
stead of  by  a  special  central  depart- 
ment. 

Coal  Consumption  per  Kilowatt- 
hour. — The  average  coal  consumption 
per  kilowatt-hour  for  thirty  corpora- 
tions generating  electricity  largely  by 
steam  power  in  New  York  State  in 
1914  and  having  a  gross  revenue  of 
over  $25,000  per  annum  was  4.44  lb. 
This  compares  with  4.90  lb.  in  1913,  5.03 
lb.  in  1912,  and  4.82  lb.  in  1911.  The 
consumption  for  seven  companies  gen- 
erating largely  from  water-power  in 
1914  was  4.46  lb.  of  coal  per  kilowatt- 
hour  generated  by  steam;  in  1913  it 
was  5.26  lb.,  in  1912  6.11  lb.,  and  in  1911 
8.72  lb.  In  the  case  of  twelve  com- 
panies that  purchased  over  half  of  their 
output,  the  coal  consumption  in  1914 
was  5.78  lb.  per  kilowatt-hour  gener- 
ated from  steam;  in  1913  it  was  6.13 
lb.,  in  1912  8.65  lb.,  and  in  1911  9.55  lb. 


Seven  Years'  Franchise  Life  in  Lon- 
don.— Franchises  to  operate  private 
light  and  power  plants  in  London  are 
limited  to  seven  years  and  are  extended 
usually  for  periods  of  seven  years. 

Electrolytic-Copper  Refining  Capac- 
ity Almost  Two  Billion  Pounds  per 
Annum. — Excluding  the  small  capacity 
for  refining  Lake  copper,  the  electro- 
lytic-copper refining  capacity  of  the 
United  States  at  the  end  of  1915  was 
1,827,000,000  lb.  per  annum. 

More  Than  400  Electric  Locomotives 
Ordered  in  Last  Five  Years. — During 
the  last  five  years  the  number  of  elec- 
tric locomotives  built  amounted  to  430. 
One  hundred  and  thirty-three  were  or- 
dered in  1911,  seventy-five  in  1912, 
ninety-four  in  1913,  fifty-nine  in  1914 
and  sixty-nine  in  1915. 

College  Graduates  to  Build  Up  For- 
eign Trade. — The  American  Interna- 
tional Corporation,  the  new  fifty-mill- 
ion-dollar corporation  to  promote  for- 
eign trade,  purposes  to  employ  a  large 
number  of  young  men,  most  of  whom 
will  be  selected  from  college  graduates, 
and  to  educate  them  for  permanent 
positions  in  the  foreign  field. 

More  Cables  Across  San  Francisco 
Bay. — The  Great  Western  Power  Com- 
pany has  been  granted  permission  by 
the  California  Railroad  Commission  to 
lay  a  third  cable  across  San  Francisco 
Bay  for  $150,000  and  a  fourth  cable  for 
$100,000.  At  the  same  time  the  com- 
pany was  authorized  to  build  a  trans- 
mission line  from  South  Bend  to  Oak- 
land. 

Engineering  Students  Deliver  Lec- 
tures to  Electricians. — A  series  of  tech- 
nical lectures  by  seniors  of  the  electri- 
cal engineering  department  of  the 
State  University  of  Washington  have 
been  arranged  to  be  given  before  the 
Electrical  Workers'  Union  of  Seattle. 
The  first  lecture  was  by  E.  C.  Miller  on 
"Elementary  Electricity"  and  the  sec- 
ond by  R.  S.  Gillett  on  "Ohm's  Law 
and  Simple  Direct-Current  Circuits." 

Important  Change  in  Wiring  Code. — 
The  Department  of  Gas  and  Electricity 
of  the  city  of  Chicago  has  issued  a 
notice  calling  attention  to  the  fact  that 
the  new  code  rule  on  rubber-covered 
wire  will  go  into  effect  on  Feb.  15,  1916. 
This  rule  permits  the  use  of  single- 
braid  wire,  in  sizes  from  No.  14  to  No.  8 
inclusive,  in  conduit  on  all  installations 
on  and  after  Feb.  15.  Formerly  all 
wire  regardless  of  the  size  had  to  carry 
a  double  braid  to  pass  inspection  if  it 
was  installed  in  conduit. 

Alternating  Current  Coming  More 
Into  Use  for  Steam-Road  Signaling. — 
In  discussing  the  progress  of  signaling 
for  railroads  during  1915  W.  J.  Eck, 
president  of  the  Railway  Signal  Asso- 
ciation, said  that  the  most  marked 
tendency  of  the  year  has  been  the  very 
extensive  use  of  alternating  current  for 
the  operation  of  signals  on  steam  rail- 
ways. First  employed  on  electrified 
lines  from  necessity,  its  advantages 
were  so  apparent  that  its  use  has  rap- 
idly extended  to  steam-railroad  lines, 
and  the  coming  years,  Mr.  Eck  thinks, 
will  probably  see  the  employment  of 
alternating  current  with  the  majority 
of  semaphore  signals  installed. 
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Horse    Trucks    Equipped    vrith    Elec« 
tricallj     Driven     Advertising    si^ns. 
Seventy  Ave  of  the  hoi  ■<■  drawn  truck, 
of  the    American  Sugar  Refining  Cow 
pany  of  Nevi   Sfork  are  equipped  with 
electrically     driven     signs    advertising 
the  company's  products.     \  8  volt,  60 
watt  motor  supplied  i>y  a  L20-amp.-hr. 
Btorage   battery    furnishes    the    motive 

|io\\cr. 

Cincinnati  Valuation  Testimony  Com- 
pleted. -The  Ohio  commission  lias  com- 
pleted taking  testimony  in  the  «■ 
Cincinnati  against  the  Union  Gas  & 
Electric  Company  on  .Ian.  19,  and  the 
attorneys  have  until  Feb.  10  to  present 
briefs,  after  which  oral  arguments  will 
be  hoard  and  the  commission  will  fix 
the  tiual  valuation  upon  which  a  rate 
for  service  will  be  based. 

No  Reduction  in  Kates  for  County  in 
Consideration  of  Right-of-Way.-  -Judge 
Clifford  of  the  Pierce  County  Superior 
Court  recently  ruled  that  no  reduced 
rates  on  electricity  can  be  given  by 
the  Tacoma  (Wash.)  municipal  plant  to 
Tierce  County.  The  decision  sustains 
the  contention  of  the  city  that  under 
the  public  service  act  all  consumers  of 
energy  under  similar  conditions  must 
pay  the  same  rate,  even  though  some  of 
the  users  are  municipal  corporations 
like  the  county  or  school  district.  The 
county's  defense  was  that  the  city 
agreed  to  give  the  county  a  low  rate  in 
consideration  of  right-of-way  for  power 
lines  through  the  county. 

New  Standard-Price  Bill. — Under  the 
title  "To  protect  the  public  against  dis- 
honest advertising  and  false  pretenses 
in  merchandising,"  Representative  Dan 
V.  Stephens  of  Nebraska  has  reintro- 
duced in  the  House  of  Representatives 
the  original  Stevens-Ayres  bill  with  a 
number  of  important  amendments  de- 
signed to  meet  the  views  of  many 
friends  of  the  measure.  The  new  bill 
specifically  permits  discounts  for  cash 
and  for  quantity  and  for  allowances  and 
rates  covering  costs  of  transportation. 
A  final,  new  paragraph  exempts  sales 
to  libraries  and  other  public  institutions. 
There  are  also  drastic  provisions 
against  the  use  of  the  privileges  of  the 
bill  in  connection  with  any  monopolized 
product  or  one  concerning  which  there 
is  any  combination  between  makers. 

Reduction  of  Gas  Pressure  Increases 
Sales  of  Electrical  Appliances  in  Kan- 
sas City. — Nearly  1000  electric  grills, 
several  hundred  irons  and  many  tailors' 
irons,  besides  several  radiators  and  sim- 
ilar devices,  were  sold  in  January  by  the 
Kansas  City  Electric  Light  Company. 
The  dropping  of  the  temperature  to  14 
deg.  below  zero  resulted  in  the  reduc- 
tion of  gas  pressure  to  the  point  where 
on  several  mornings  in  thousands  of 
homes  water  could  not  be  boiled  or  toast 
made.  The  light  company,  in  its  ad- 
vertising this  winter,  had  been  empha- 
sizing the  dependability  of  electric  light 
in  the  coldest  weather,  and  public 
-thought  was  ready  to  turn  to  electricity 
:for  cooking  and  heating  as  well  as  for 
lighting.  In  its  display  window  the 
company  showed  many  devices  useful 
for  getting  light  meals,  ribbons  being 
irun  from  the  articles  to  legends  on  the 
window  denoting  their  purposes. 


I   nited    Stales    Leads    World    in    Nnin- 

bei  ot  Electrical  Steel  Furnaces,     With 
e\ enty  thi ee   eleel  rical    steel   furnace;, 

|>ei  al  [OR    at    I  be   end    of    191  •',    thirl  V 

two    of    which    were    COH    liinled    during 
tbe    year.   I  be    1  Initcd    States   has    |> 
Germany,    which    bad    led    tbe    world    in 
the    number   of   electrical    steel    furnaces 

since   1910.     Three  hundred  and  three 

electrical   steel    furnaces   is   the  estimate 

of    tbe    world's    total. 

Reading  Transit   A    Light    Exempted 

from  Workmen's  Insurance. — .The 
Reading  Transit  &  Lighl  Company  has 
been  advised  by  the  Workmen's  Com- 
pensation Hoard  of  Pennsylvania  that 
it  has  been  granted  exemption  from  in- 
surance under  the  workmen's  com- 
pensation act  of  1915.  One  factor 
which  influenced  the  hoard  in  granting 
this  exemption  was  the  comparative 
freedom  from  accidents  to  employees 
of  the   corporation. 

Utilities  in  Kentucky  Town  Must 
Paint  Poles. — City  authorities  of  May- 
field,  Ky.,  are  undertaking  to  compel 
the  pole-using  utilities  operating  in 
that  community  to  paint  their  poles 
and  have  served  notice  to  that  effect. 
A  fine  of  $100  has  been  assessed  against 
a  telephone  company  and  will  serve  as 
a  test  case.  The  city  ordinance  pro- 
vides that  each  pole  unpainted  for  a 
week  shall  constitute  a  separate  of- 
fense and  subject  the  owner  to  a  fine  of 
$10. 

Latitude  and  the  Varying  Value  of 
the  Horsepower. — A  table  prepared  by 
the  Bureau  of  Standards,  Washington, 
D.  C,  indicates  that  the  variation  with 
latitude  of  the  locally  defined  horse- 
power reaches  a  value  as  high  as  0.6 
per  cent.  It  has  therefore  been  recom- 
mended that  the  value  of  the  English 
and  American  horsepower  be  recog- 
nized as  746  watts  (or  550  foot-pounds 
per  second  at  50  deg.  latitude  at  sea 
level,  approximately  the  latitude  of 
London),  the  value  in  foot-pounds  per 
recond  being  computed  from  the  above 
for  other  latitudes.  The  continental 
horsepower  is  correspondingly  taken 
uniformly  as  736  watts  (or  75  kilo- 
gram-meters per  second  at  north  lati- 
tude 52  deg.  30  min.,  the  position  of 
Berlin). 

Potential  Water-Power  of  the  United 
States. — Recent  hearings  before  the 
public  lands  committee  of  the  House  of 
Representatives  disclosed  that  various 
estimates  have  been  made  as  to  the 
amount  of  undeveloped  potential  water- 
power  in  the  United  States.  Most  care- 
ful estimates  indicate  the  potential 
horsepower  in  the  United  States  as 
ranging  from  28,000,000  to  35,000,000. 
The  government  has  made  an  estimate 
on  a  basis  of  28,000,000  potential  horse- 
power in  the  United  States  and  has 
divided  it  into  groups  and  states  as 
follows:  North  Atlantic  States,  2,200,- 
000  hp.,  or  7.9  per  cent;  South  Atlantic 
States,  2,300,000  hp.,  or  8.2  per  cent; 
the  North  Central  States,  1,700,000  hp., 
or  6  per  cent;  the  South  Central  States, 
1,500,000  hp.,  or  5.3  per  cent;  the  West- 
ern States,  20,400,000  hp.,  or  72.6  per 
cent.  This  includes  the  potential  horse- 
power for  navigable  streams  as  well  as 
non-navigable  streams. 


Major     Keeps    City     Streets     Dark. — 

Effoi  i    oil  in-  City  I  louncil  of  Princeton, 
Ky.,  to  pass  an  electric-lighting  mes 
are   over  tbe   veto  of   Mayor   Lisanby 

have  been   fore    tailed   by   tin-   Mayor,  who 

refuses  to  entertain  a  motion  to  neb 
effect.     The   city's     tree!      have    been 

dai  I.  for  a  year  as  a  result  of  ;i  differ 
ence  with  tbe  local   lighting  company. 

Valuation  Of  New  York  City  Fran- 
chises  Almost    Malta   Billion*-    Tbe   New 

York  State  Tax  Commission  has  an- 
nounced that  the  special  franchl  0 
valuation  of  corporations  in  New  York 
City  amounts  to  $455,888,400.  This  is 
the  largest  valuation  ever  placed  on 
the  city's  utilities.  The  increase  over 
the  1015  valuation  amounts  to  II. 
970,700. 

Steel  Tower  Resists  Land  Slides. — 
An  interesting  instance  showing  the 
stability  of  heavy,  well-proportioned 
square-base  steel  towers,  properly  in- 
stalled, is  furnished  by  F.  G.  Allen,  sec- 
retary to  C.  O.  Lenz,  consulting  engi- 
neer, New  York.  A  tower  which  is  one 
of  a  main  line  of  the  Virginia  Power 
Company  from  its  Cabin  Creek  steam 
station,  carrying  six  No.  000  copper  con- 
ductors of  two  44,000-volt  circuits, 
stood  in  an  upright  position  after  a 
landslide  had  carried  it  some  50  ft. 
down  a  steep  incline. 

Civil  Service  Examination  for  Junior 
Mechanical  or  Electrical  Engineer. — 
The  United  States  Civil  Service  Com- 
mission invites  attention  to  the  fact 
that  in  the  open  competitive  exami- 
nation for  junior  mechanical  or  elec- 
trical engineer,  engineer  department 
at  large,  to  be  held  on  March  15-16, 
1916,  students  in  mechanical  or  elec- 
trical engineering  in  colleges  or  uni- 
versities of  recognized  standing  who 
expect  to  be  graduated  not  later  than 
June,  1916,  will  be  admitted  if  other- 
wise eligible,  but  the  names  of  such 
students  will  not  be  certified  for  ap- 
pointment .in  the  event  that  they  attain 
eligibility  in  the  examination  until  they 
have  furnished  proof  of  graduation. 

"Nickel  Plate"  Railroad  Will  Use 
Electricity     for     Moving     Dirt.  —  The 

"Nickel  Plate"  Railroad  has  signed  a 
contract  with  the  municipal  plant  at 
Cleveland,  Ohio,  for  energy  with  which 
to  operate  centrifugal  pumps  for  mov- 
ing dirt  in  its  crossing-elimination  work 
in  that  city.  This  will  amount  to  about 
$50,000  a  year  to  the  city  plant  while 
the  work  continues.  Four  12-in.  cen- 
trifugal dredge  pumps,  each  with  a 
capacity  of  about  4000  gal.  of  water  per 
minute,  will  be  directly  connected  with 
variable-speed  motors  of  about  250  hp. 
These  pumps  are  expected  to  handle  all 
kinds  of  earth  and  stones-  up  to  6  in. 
in  diameter.  The  impellers  will  operate 
at  about  500  r.p.m.  and  will  be  capable 
of  lifting  by  suction  from  a  depth  of  12 
ft.  water  carrying  as  much  as  35  per 
cent  of  dirt.  Pumps  will  be  installed 
along  the  excavation  for  a  distance  of 
two  and  a  half  miles  and  will  be  con- 
nected by  12-in.  steel  pipe.  They  will 
pump  the  earth-laden  water  from  one 
to  another  and  finally  empty  it  into 
Walworth  run,  where  the  water  will 
be  carried  off  by  that  stream  and  the 
dirt  be  left  for  filling  purposes.      ' 
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Los   Angeles  Jovian   League. — H.   L. 

Carnahan,  Commissioner  of  Corpora- 
tions of  California,  spoke  at  the  Jan. 
19  meeting  of  the  Los  Angeles  Jovian 
League  on  the  topic  "A  Year  of  the 
Blue-Sky  Law." 

New  York  Section,  E.  V.  A.  —  Day 
Baker,  manager  of  agencies  of  the  Gen- 
eral Vehicle  Company  of  Long  Island 
City,  spoke  on  sales  problems  before 
the  New  York  Section  of  the  Electric 
Vehicle  Association  on  Jan.  25. 

Pittsburgh  Section,  I.  E.  S. — A  paper 
entitled  "The  Laws  of  Reflection  and 
Transmission  of  Light"  was  presented 
by  T.  W.  Rolph  before  the  Pittsburgh 
Section  of  the  Illuminating  Engineering 
Society  at  its  meeting  on  Jan.  21. 

Buffalo  Section,  N.  E.  L.  A.— A.  A. 
Landon,  vice-president  and  general 
manager  of  the  American  Radiator 
Company,  addressed  the  Buffalo  branch 
of  the  National  Electric  Light  Associa- 
tion on  Jan.  11  on  the  subject  of  "Pre- 
paredness." 

Detroit  Engineering  Society. — The 
next  meeting  of  the  Detroit  Engineering 
Society  will  be  held  on  Feb.  4,  1916,  at 
the  society's  hall.  Walter  N.  Crafts, 
consulting  engineer,  Oberlin,  Ohio,  will 
speak  on  "Recent  Developments  of  the 
Electric  Furnace." 

New  York  Electrical  Society.— The 
343d  meeting  of  the  New  York  Elec- 
trical Society  was  held  in  the  Engineer- 
ing Societies  Building,  New  York  City, 
on  Jan.  27,  1916.  Dr.  Michael  I.  Pupin 
gave  an  address  on  "Wireless  Trans- 
mission Problems." 

Schenectady  Section,  A.  I.  E.  E. — 
The  167th  meeting  of  the  Schenectady 
Section  of  the  American  Institute  of 
Electrical  Engineers  was  held  on  Jan. 
18.  Elmer  A.  Sperry  presented  an  il- 
lustrated paper  entitled  "The  Electri- 
cally Driven  Gyroscope  and  Its  Uses." 

Lynn  Section,  A.  I.  E.  E.— The  Lynn 
Section  of  the  American  Institute  of 
Electrical  Engineers  held  its  annual 
banquet  at  the  Boston  City  Club  rooms 
on  Jan.  22.  O.  T.  Crosby  of  Washing- 
ton, D.  C,  a  retired  military  officer, 
spoke  on  "An  Armed  Tribunal  and  Pre- 
paredness." 

Poughkeepsie  Electrical  Contractors' 
Association. — The  following  officers 
have  been  elected  by  the  Electrical  Con- 
tractors' Association  of  Poughkeepsie, 
N.  Y.,  to  serve  for  1916:  President, 
E.  S.  Pickenpack;  vice-president, 
Joseph  Quinn;  secretary,  A.  Smith,  and 
treasurer,  L.  Jaminet. 

Cohasset  (Mass.)  Electric  Club.— The 
Cohasset  Electric  Club  has  elected  the 
following  officers  to  serve  for  1916: 
Paul  Gilman,  president;  Harold  Brown, 
vice-president;  Anselm  Beal,  secretary 
and  treasurer.  A  question  box  depart- 
ment has  recently  been  created  and 
placed  in  charge  of  George  Jason,  Jr. 

Association  of  Engineering  Societies. 
— The  Association  of  Engineering  Soci- 
eties has  disbanded,  and  with  the  De- 
cember number  of  the  Journal,  which 
completed  the  fifty-fifth  volume,  the  as- 
sociation went  out  of  existence.  This 
action  was  brought  about  by  the  desire 
on  the  part  of  member  societies  to  pub- 
lish journals   of   their   own. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  fhst  issue  of  each  month  on  the 
next-to-last  text  page. 


Ohio  Society  of  Mechanical,  Electrical 
and  Steam  Engineers. — The  next  meet- 
ing of  this  society  will  be  held  in  Cleve- 
land, Ohio,  June  15  and  16.  The  pres- 
ident for  the  coming  year  is  Joseph  L. 
Skeldon  of  Toledo,  and  the  secretary- 
treasurer  is  Frank  E.  Sanborn,  Ohio 
State  University,  Columbus,  Ohio. 

Dayton  Jovian  League. — Members  of 
the  Dayton  Jovian  League  were  joined 
by  100  members  of  the  order  from  Cin- 
cinnati, Columbus,  Indianapolis,  Toledo 
and  other  towns  at  a  banquet  at  the 
Miami  Hotel  on  Jan.  20.  This  was  in- 
tended as  a  "get-together"  session  dur- 
ing the  Dayton  Industrial  Exposition, 
which  the  Jovians  attended  in  a  body. 

Minnesota  Electrical  Association. — 
The  Minnesota  Electrical  Association 
will  hold  its  annual  meeting  at  the 
Radisson  Hotel,  Minneapolis,  Minn.,  on 
Tuesday  and  Wednesday,  March  21  and 
22.  T.  D.  Crocker  of  Minneapolis  is 
president  of  the  association  and  F.  A. 
Otto  of  the  electrical  department  of  the 
St.  Paul  Gas  Light  Company  is  secre- 
tary. 

Pittsfield  Section,  A.  I.  E.  E.— 
Giuseppe  Faccioli  of  the  Pittsfield 
Works  of  the  General  Electric  Company 
spoke  before  the  Pittsfield  (Mass.)  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  on  Jan.  13  on  "Power 
Transformers  and  Transmission  Lines." 
At  the  meeting  on  Jan.  20  A.  R.  Smith 
of  Schenectady  lectured  on  "Substa- 
tions and  Their  Equipment." 

Schenectady  Section,  A.  I.  E.  E. — 
A  special  meeting  of  the  Schenectady 
Section  of  the  American  Institute  of 
Electrical  Engineers  was  held  at  Edi- 
son Club  Hall  on  Jan.  25,  when  R.  J. 
McClelland,  chief  engineer  of  the  Elec- 
tric Bond  &  Share  Company,  gave  an 
illustrated  lecture  on  the  "Physical  De- 
velopment of  a  Large  Western  Hydro- 
electric Transmission  System." 

Philadelphia  Section,  I.  E.  S.— At  the 
meeting  of  the  Philadelphia  Section  of 
the  Illuminating  Engineering  Society 
held  at  the  Engineers'  Club  on  Jan.  21 
two  papers  were  presented,  one  on 
"Lighting  Legislation,"  by  L.  B.  Marks, 
consulting  engineer,  and  the  other  on 
"The  Work  of  the  Lighting  Service  De- 
partment of  the  Philadelphia  Electric 
Company,"  by  G.  Bertram  Regar. 

Attendance  at  Electric  Club-Jovian 
League  of  Chicago. — During  the  last 
year  the  Electric  Club  of  Chicago, 
which  about  midyear  was  amalgamated 
with  the  local  Jovian  League,  held 
thirty-nine  regular  monthly  meetings, 
at  which  the  average  attendance  was 
148.  The  largest  meeting  was  the  one 
held  on  Oct.  26,  at  which  Dr.  C.  P. 
Steinmetz  of  the  General  Electric  Com- 
pany addressed  the  club. 


Pittsburgh  Section,  A.  I.  E.  E.— The 

January  meeting  of  the  Pittsburgh  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  at  the  Car- 
negie Institute  of  Technology  on  Jan. 
11.  Prof.  Arthur  F.  Van  Dyck  pre- 
sented a  paper  on  "Recent  Progress  in 
Radiotelegraphy."  A  demonstration 
was  given  of  the  recently  installed  radio 
station  at  the  Carnegie  Institute  of 
Technology. 

Dallas  (Tex.)  Electric  Club.— The 
following  have  been  elected  to  serve  as 
officers  of  the  Dallas  Electric  Club  for 
1916:  H.  C.  Bramley,  president;  C.  E. 
Calder,  first  vice-president;  Mac  Ster- 
rett,  second  vice-president;  Henry 
Lange,  third  vice-president;  J.  H.  Mose- 
ley,  secretary-treasurer,  and  O.  T. 
Hazelton,  assistant  secretary-treasurer. 
The  club  held  an  inaugural  ball  at  the 
Adolphus  Hotel  on  Jan.  14  for  the  new 
president. 

Illinois  State  Electric  Association 
Convention. — J.  J.  Frey,  president  and 
manager  of  the  Southern  Illinois  Light 
&  Power  Company,  has  been  appointed 
by  the  executive  committee  of  the  Illi- 
nois State  Electric  Association  to  ar- 
range for  a  convention  to  be  held  at 
Champaign,  111.,  on  Feb.  23  and  24. 
E.  MacDonald,  Lincoln,  111.,  is  president 
of  the  association;  H.  E.  Chubbuck, 
Peoria,  111.,  is  secretary,  and  A.  G. 
Miller,  Hillsboro,  111.,  is  assistant  secre- 
tary. 

Institute     of     Radio     Engineers. — A 

meeting  of  the  Institute  of  Radio  En- 
gineers was  held  on  Jan.  5  at  Fayer- 
weather  Hall,  Columbia  University, 
New  York  City,  when  a  paper  on  "Va- 
riations in  Nocturnal  Transmission," 
by  Prof.  A.  H.  Taylor  and  A.  S.  Blat- 
terman,  was  presented.  This  paper 
gave  an  interesting  account  of  experi- 
ments in  nocturnal  transmission  which 
have  been  carried  on  between  the  Uni- 
versity of  North  Dakota  and  Washing- 
ton University  in  St.  Louis,  Mo. 

American  Society  of  Heating  and 
Ventilating  Engineers. — The  annual 
meeting  of  the  American  Society  of 
Heating  &  Ventilating  Engineers  was 
held  at  the  Engineering  Societies  Build- 
ing, New  York,  on  Jan.  18,  19  and  20, 
when  a  comprehensive  entertainment 
and  business  program  was  carried  out. 
The  officers  elected  to  serve  for  the 
ensuing  year  are:  President,  H.  M. 
Hart;  first  vice-president,  F.  P.  Chap- 
man; second  vice-president,  A.  K. 
Ohmes;  secretary,  J.  J.  Blackmore,  and 
treasurer,  Homer  Addams. 

Joint  Meeting  of  Iowa  Public  Utility 
Associations. — It  has  been  voted  to  hold 
a  joint  convention  of  the  Iowa  Electric 
Light  Association,  the  Iowa  Street  Rail- 
way and  Interurban  Association  and  the 
Iowa,  Nebraska  and  South  Dakota  Gas 
Association  at  Dubuque,  Iowa,  during 
the  second  week  in  May,  1916.  This  will 
be  the  first  joint  meeting  of  the  three 
organizations,  and  a  gas  and  electric 
show  will  be  held  in  connection  there- 
with. The  executive  members  of  these 
associations  have  adopted  resolutions 
commending  closer  co-operation  be- 
tween the  college  and  public-utility  com- 
panies in  the  matter  of  technical  in- 
vestigations. 
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ociation  ol  Iron  and  Steel  Electri* 
cal  Engineers.     The  L916  convention  of 
the    Association  of  Iron  and  Steel  Elec 
trical  Engineers  will  be  held  in  Chicago, 

Sept.  is  22  in.  in  ive.  w.  0.  Oachmann 
of  the  ohver  Iron  &  Steel  Company, 
Pittsburgh,  Pa.,  is  secretary  . 

American  Wood  I'h-itmis'    Issoda- 

lion    Convention.  —  At    the   annual    meet 

inj.r  of  the  American  Wood  Preservers1 

Association,  which  was  held  at  Chicago 

Jan.  18,  L9  and  'Jo,  the  program  was  re- 
plete with  papers  showing  results  of 
tests  on  treated  paving  blocks,  bridge 
and    structural    timbers    and    cross-ties. 

Very  little  attention  was  given  to  treat- 
ing poles  or  cross-arms.  The  officers 
of  the  association  elected  for  the  en- 
suing year  are  as  follows:  President, 
Carl  (i.  Crawford,  general  manager  of 
the  American  Creosoting  Company, 
Louisville,  Ky.;  first  vice-president, 
John  Foley,  chief  forester  of  the  Penn- 
sylvania Railroad  Company,  Philadel- 
phia; second  vice-president,  Morris  K. 
Trumbull,  vice-president  of  the  Na- 
tional Lumber  &  Creosoting  Company, 
Kansas  City,  Mo.;  secretary-treasurer, 
F.  J.  Angier,  superintendent  of  timber 
preservation  for  the  Baltimore  &  Ohio 
Railroad,  Baltimore;  members  of  the 
executive  committee,  F.  S.  Pooler,  Chi- 
cago, Milwaukee  &  St.  Paul  Railroad, 
and  A.  R.  Joyce,  Joyce-Watkins  Com- 
pany. Chicago. 

Boston  Section,  A.  I.  E.  E. — Seven 
hundred  persons  attended  a  meeting 
of  the  Boston  Section  of  the  American 
Institute  of  Electrical  Engineers  at  the 
Franklin  Union,  Boston,  Mass.,  on  Jan. 
14,  at  which  a  demonstration  of  the 
oscillograph  was  made  in  connection 
with  a  Boston-San  Francisco  telephone 
talk.  C.  L.  Dawes,  an  instructor  at 
Franklin  Union,  and  H.  S.  Crane  of 
Harvard  University  lectured  upon  the 
functions  and  construction  of  the  in- 
strument, and  R.  W.  Hicks  of  the  Amer- 
ican Telephone  &  Telegraph  Company, 
New  York,  conducted  the  telephone 
demonstration.  Dr.  M.  I.  Pupin,  in- 
ventor of  the  loading  coil,  and  Chief 
Engineer  John  J.  Carty  of  the  Ameri- 
can company,  president  of  the  Insti- 
tute, addressed  the  gathering  from 
New  York,  and  H.  G.  Bates,  commer- 
cial representative  of  the  Pacific  Tele- 
phone &  Telegraph  Company,  was  in 
charge  of  the  San  Francisco  end  of 
the  affair.  Owing  to  a  blizzard  west 
of  Reno,  Nev.,  the  line  had  to  be  looped 
1500  miles  further  through  Portland, 
Ore.,  but  the  demonstration  was  en- 
tirely successful  notwithstanding  this 
condition. 

California  Electrical  Contractors, 
Dealers  and  Jobbers.— The  regular 
meeting  of  the  California  Association 
of  Electrical  Contractors  and  Dealers 
was  held  at  the  Palace  Hotel  in  San 
Francisco  on  Jan.  21.  The  final  report 
of  the  retiring  secretary,  W.  H.  Han- 
bridge,  was  read  and  accepted.  In  ac- 
cepting the  resignation  of  L.  R.  Boyn- 
ton,  one  of  the  oldest  members,  it  was 
voted  that  he  be  made  an  honorary 
member  of  the  association,  the  first 
time  this  honor  has  been  conferred. 
The  meeting  was  followed  by  a  ban- 
quet, which  was   attended  by  the  job- 


bers as  well  as  contractors  and  <l< 

Among  the  after  dinner  speakers  were 
\v.  II.  Holabird,  San  Francisco,  Hola- 
bird  Reynolds  Company;  Prank  Sum- 
mers, San  .lose,  Century    Electric   Com 

pany,  and  ll.  B.  Farquarson,  San  Fran- 
cisco, Building  Trades  Employers'  As- 
sociation.   In  recognition  of  the  retiring 

Secretary's  many  years  of  service,  the 
association  presented  him  with  a  hand- 
some solid  silver  tea  and  coll'ee  service. 

<;.  A.  Cleary,  San  Francisco,  Board  of 
Fire  Underwriters  of  die  Pacific,  re- 
viewed the  changes  in  wiring  regula- 
tions which  appear  in  the  new  1915 
code,  and  S.  J.  Lisberger,  San  Fran- 
cisco, Pacific  Gas  &  Electric  Company, 
gave  a  talk  on  the  laying  of  the  Golden 
Gate  submarine  cable,  illustrated  with 
slides  and  moving  pictures. 

Indiana  Engineering  Society. — The 
annual  meeting  of  the  Indiana  Engi- 
neering Society  will  be  held  at  the 
Claypool  Hotel,  Indianapolis,  on  Feb. 
3,  4  and  5.  The  morning  sessions  of 
Feb.  3  and  5  will  appeal  more  particu- 
larly to  the  electrical  interests.  The 
program  for  the  Friday  morning  ses- 
sion includes  the  presentation  of  the 
following  papers:  "Efficiency  in  the 
Utility  Plant,"  by  Charles  Brossmann, 
consulting  engineer,  Indianapolis;  "Mu- 
nicipal Ownership,  Yes  or  No,"  by  F.  F. 
Chandler  of  the  Chandler  &  Taylor 
Company,  Indianapolis;  "Method  of 
Measuring  Consumers'  Electric  De- 
mand," by  E.  T.  Selig,  United  Gas  & 
Electric  Engineering  Corporation,  New 
York  City;  "Handling  Coal  by  the  Car- 
Dump  Method,"  by  Scott  W.  Linn, 
president  of  the  Cavanaugh-Leim  Com- 
pany, Cleveland,  Ohio,  and  "Efficiency 
of  Hand-Fired  Furnaces,"  by  E.  B. 
Smith,  Marion  (Ind.)  Machine  & 
Foundry  Company.  On  Saturday  morn- 
ing C.  F.  Harding,  professor  of  elec- 
trical engineering  at  Purdue  Uni- 
versity, will  present  a  paper  on  "Test- 
ing High-Voltage  Insulators."  The 
remainder  of  the  program  of  this 
session  includes,  among  other  reports 
and  papers,  the  reports  of  the  commit- 
tees on  electrical  engineering,  central- 
station  lighting  and  power,  electrical 
railroads,  and   mechanical   engineering. 

Wisconsin  Contractors  Meet. — At  the 
thirteenth  annual  meeting  of  the  Elec- 
trical Contractors'  Association  of  Wis- 
consin, held  in  Milwaukee,  Jan.  17  and 
18,  the  following  officers  were  elected 
for  the  ensuing  year:  President,  F.  J. 
Natwick,  Natwick  Electric  Company, 
Grand  Rapids;  vice-president,  Paul 
Honola,  Honola  Electric  Company,  She- 
boygan; treasurer,  George  Knoerr, 
.  Knoerr  &  Fischer,  Milwaukee;  secre- 
tary, Albert  Petermann,  Milwaukee.  B. 
L.  Burdick  of  the  Burdick  Electric  Com- 
pany, Milwaukee,  was  elected  a  director 
for  a  three-year  term  of  office,  and  W. 
R.  Johnson  of  Wausau  and  Paul  F. 
Harloff  of  Madison  hold  over  as  direc- 
tors for  two  years  and  one  year  re- 
spectively. Herman  Andrae  of  the  Her- 
man Andrae  Electrical  Company,  Mil- 
waukee, was  elected  a  director  of  the 
National  Electrical  Contractors'  Asso- 
ciation. The  program  of  the  convention 
was  as  follows:  "Enforcing  the  Code," 
by  B.  Berssenbrugge,  electrical  inspec- 
tor  for   the    city    of    Milwaukee;    "The 


<  ontractor  as  a  healer,"  by  B.  I..  Bur- 
dick, Burdick  Electric  Company,  Mil- 
waukee; "Liability  Insurance,"  by  H. 
L.  Geisler  of  Geisler,  Neckerman  & 
Bullock,  Madison;  "The  Manufacture  ><f 
I  try  Bal  terie  ,"  l>y  Prof.  Charle  h 
Burgess,  French  Carbon  &  Battery 
Company,  Madison;  "Remote  Control  of 
Electrical  Apparatus,"  by  L.  L.  Tatum, 
Cutler-Hammer  Manufacturing  I 
pany,  Milwaukee;  "Storage  Battel 
by  L.  F.  Meissner,  Jr.,  Edison  Storage 
Battery  Company,  Chicago,  and  "Man- 
ufacture of  Rubber-Insulated  Wire 
Cables,"  by  Henry  A.  Morss,  vice-pie. r 
dent  Simplex  Wire  &  Cable  Company. 

Electrical  Section,  Western  Society  of 
Engineers. — The  officers  of  the  electri- 
cal section  of  the  Western  Society  of 
Engineers  elected  to  serve  for  the  en- 
suing year  are  as  follows:  Chairman, 
C.  A.  Keller;  vice-chairman,  William  J. 
Crumpton,  and  trustee,  Edward  N. 
Lake. 

Milwaukee  Engineers'  Society. — The 
Engineers'  Society  of  Milwaukee  met 
on  Jan.  12  for  a  public  discussion  of  the 
engineering  questions  in  connection 
with  the  plans  for  a  new  street-lighting 
system  for  the  city.  Frank  A.  Vaughn 
of  Vaughn,  Meyer  &  Sweet  of  Milwau- 
kee, who  prepared  the  plans,  gave  an 
illustrated  talk  on  the  subject,  "Should 
the  City  of  Milwaukee  Own  Its  Street- 
Lighting  System?"  S.  B.  Way,  gen- 
eral manager  of  the  Milwaukee  Electric 
Railway  &  Light  Company,  A.  J.  Sweet 
and  J.  R.  Cravath  of  Chicago  discussed 
the  topic. 

Western  New  England  Section,  Na- 
tional Association  of  Electrical  Inspec- 
tors.— Representatives  of  the  Connecti- 
cut Electrical  Contractors'  Association 
and  the  Massachusetts  Electrical  Con- 
tractors' Association  and  Connecticut 
members  of  the  National  Electric  Light 
Association  attended  the  annual  meet- 
ing of  the  Western  New  England  Sec- 
tion of  the  National  Association  of 
Electrical  Inspectors,  held  in  Hartford, 
Conn.,  on  Jan.  12.  The  meeting  was 
divided  into  two  sessions.  At  the  open- 
ing meeting  in  the  afternoon  members 
of  the  American  Insurance  Institute 
were  invited  to  be  present.  During  the 
morning  session  questions  on  standards 
for  electrical  wiring  were  discussed.  In 
the  afternoon  Past-president  Thomas 
H.  Day  of  Hartford  read  a  paper  on 
"Concentric  Wiring."  Samples  of  fit- 
tings and  pictures  secured  from  Eng- 
land illustrated  Mr.  Day's  talk,  con- 
trasting American  and  English  stand- 
ards. In  order  to  secure  first-hand  in- 
formation Mr.  Day  corresponded  with  a 
number  of  leading  authorities  on  the 
subject  in  England.  It  was  the  opinion 
of  the  experts  in  that  country  that  in- 
crease in  new  connections  was  greatly 
restricted  by  the  cost  of  wiring.  Offi- 
cers for  the  ensuing  year  were  elected 
as  follows:  President,  A.  W.  Hopkins, 
of  Springfield,  Mass.;  vice-president, 
L.  N.  Heebner,  of  South  Manchester, 
Conn.;  secretary  and  treasurer,  R.  J- 
Forsyth,  of  Greenfield,  Mass.;  executive 
committee,  Arthur  H.  Soper,  chairman, 
Hartford;  M.  H.  Mahoney,  Turners 
Falls,  Mass.;  George  S.  Pitt,  Middle- 
town,  Conn.;  P.  O.  Neumann,  Holyoke, 
Mass.;  F.  A.  Whiting,  Canaan,  Conn. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Prosperity  in  Steam -Turbine  Industry 

Manufacturers  of  steam  turbines,  both  large  and  small, 
without  exception  report  a  larger  volume  of  business  than 
has  ever  before  been  obtained.  Factories  are  rushed  and 
are  working  night  and  day.  In  the  case  of  the  large  central- 
station  units  the  production  for  1916  has  already  been  con- 
tracted for,  while  the  factory  capacity  for  manufacturing 
small  units  is  taken  care  of  up  to  the  fall. 

It  was  the  opinion  of  all  of  the  manufacturers  interviewed 
that  the  prosperity  of  the  trade,  which  began  about  four 
or  five  months  ago,  could  not  be  traced  to  war  orders. 
The  volume  of  buying  is  rather  an  indication  of  the  wave 
of  prosperity  which  is  creeping  over  the  industrial  busi- 
ness of  the  country.  Orders  have  been  received  from  every 
conceivable  industry  that  could  use  steam  turbines,  in- 
dicating that  the  period  of  industrial  depreciation  and  cur- 
tailment of  expenditure  for  additions  and  improvements 
has  come  to  an  end.  Some  of  the  units  have  naturally 
found  their  way  into  those  factories  working  exclusively  on 
the  manufacture  of  war  munitions,  but  by  far  the  greater 
part  of  the  orders  have  come  from  industries  neither 
directly  nor  indirectly  connected  with  such  activities. 
Furthermore,  it  is  not  thought  that  the  present  buying 
is  a  flash  in  the  pan  incited  by  an  inflated  conception   of 

;  the  present  industrial  situation.     In  the  small-turbine  busi- 

!  ness  it  was  the  consensus  of  opinion  that  the  present 
volume  of  buying  would  not  be  restricted  to  any  appreciable 

i  amount    for    some    time.      The    manufacturers    anticipate 

|  during  the  coming  months  an  extraordinarily  good  demand 

|  for  steam  turbines.     The  demand  for  large  steam  turbines, 

;  for  use  particularly  in  central  stations,  is  of  such  a  fluc- 
tuating nature  that  no  prediction  whatever  for  the  future  is 
made. 
Another  feature  which  is  influencing  the  present  market 

'  and  which  will  influence  the  future  market  to  a  consid- 
erable  degree   is   the   introduction   of   the   reduction   gear. 

1  By  the  use  of  reduction  gears  it  is  possible  to  use  the 
steam   turbine    both    economically    and    efficiently   for   low- 

i  speed  work.  Steam  turbines  in  small  units  for  compact 
isolated  plants  thus  become  direct  competitors  of  motor- 

J  generators,   small   low-speed   engines   and   electric   motors. 
Owing  to  the  slow  delivery  of  raw  materials,  the  prom- 
ised delivery  on  steam  turbines  has  been  advanced  in  the 

\  case  of  small  turbines  about  two  to  three  or  more  months. 

;  It  was  also  found  that  actual  deliveries  were  being  delayed 
at   the   present   time   owing   to    a   shortage   of   labor   and 

|to  the  freight  congestion.  Advancing  wages,  however, 
are  relieving  the  labor  situation,  and  the  freight  situa- 
tion is  receiving  the  active  attention  of  railroad  officials. 
As  soon  as  it  is  cleared  up,  of  course,  better  deliveries  can 
be  had.  Only  this  week  it  was  announced  that  the  New 
Haven  line  had  lifted  its  embargo  on  freight  consigned  via 
steamship  routes.  This  will  not  only  help  those  manufac- 
turers whose  plants  are  in  the  New  England  States  but 
will  help  materially  to  relieve  the  situation  at  the  western 
terminals  of  this  road's  lines,  in  that  way  helping  to  a 
certain  extent  manufacturers  in  every  section  of  the 
country. 

Manufacturers  have  been  forced  to  advance  steam-tur- 
bine prices.  Production  costs  had  increased  to  such  an 
extent  that  it  was  not  possible  to  maintain  the  former 
scale  of  prices. 

While  during  the  preceding  two  or  three  years  of  in- 
dustrial inactivity  long-stretched-out  credits  were  given 
where  necessary  to  procure  the  order,  it  is  now  the  prac- 
tice to  accept  no  orders  for  long  credits.  Collections  are 
therefore  excellent. 


When  asked  what  effect  the  introduction  of  high-pressure 
boilers  would  have  on  the  steam-turbine  business,  the  manu- 
facturers said  that  the  effect,  if  any,  would  be  beneficial. 
Certain  changes  would  have  to  be  made,  but  it  was  ex- 
pected that  the  result  would  be  a  more  efficient  and  eco- 
nomical unit  that  would  cause  an  increase  of  sales. 

As  an  indication  of  the  future,  it  was  pointed  out  that 
one  of  the  first  steps  necessary  toward  largely  increasing 
the  steam-turbine  business  will  be  standardization  of 
smaller  units.  By  standardization  it  will  be  possible  to 
relieve  the  present  sale  of  turbines  from  its  technical  atmos- 
phere and  put  it  on  a  merchandising  plane.  While  noth- 
ing definite  has  been  done  in  this  direction  so  far,  it  is 
felt  that  this  action  is  not  distant. 


The  Berton  Elliot  Publicity  Service,  Illuminating  Build- 
ing, Cleveland,  Ohio,  technical  advertising  agent,  is  the 
successor  to  the  Elliot  &  Ball  Company.  The  new  concern 
is  in  charge  of  Berton  Elliot. 

Angus  S.  Hibbard  has  announced  that,  in  addition  to  his 
activities  with  the  Chicago  Telephone  Company,  of  which 
he  has  been  general  manager  for  the  past  eighteen  years, 
he  is  prepared  to  act  as  consulting  engineer  for  organiza- 
tions desiring  advice  concerning  commercial  and  technical 
business  organization. 

W.  B.  Pierce,  who  for  several  years  has  been  employed  in 
the  domestic-appliance  department  of  the  Western  Electric 
Company,  has  accepted  a  position  with  the  Hughes  Elec- 
tric Heating  Company.  Mr.  Pierce  will  have  charge  of 
sales  work  for  the  Hughes  company  in  the  New  England 
States  and  will  make  his  headquarters  in  Boston,  Mass. 

Engineering  Publicity. — Walter  B.  Snow  and  staff,  ad- 
vertising agents  and  publicity  engineers,  Boston,  Mass., 
have  added  to  their  organization  Charles  W.  Burrage, 
formerly  of  the  instruction  staff  of  the  Massachusetts  In- 
stitute of  Technology  and  later  associated  with  the  F.  W. 
Dodge  Company  in  connection  with  the  preparation  of 
Sweet's  Index. 

Graphic   Instrument    Business   Growing   Continually. — H. 

T.  Glover,  sales  manager  of  the  Esterline  Company,  In- 
dianapolis, Ind.,  reports  that  in  the  field  covered  by  his 
company  business  conditions  are  very  bright.  The  business 
in  graphic  meters  is  growing  continually.  During  Decem- 
ber, 1915,  shipments  of  graphic  instruments  were  made  to 
more  than  fifty  different  companies. 

Inspection  of  South  American  Shipments. — Edwin  G. 
Hatch,  consulting  engineer,  Equitable  Building,  New  York 
City,  has  recently  inspected  and  shipped  electrical  appar- 
atus furnished  by  the  Westinghouse  and  General  Electric 
companies,  R.  Thomas  &  Sons  Company,  Milliken  Brothers, 
Inc.;  Hotpoint  Electric  Heating  Company,  etc.,  to  South 
Africa  and  China.  Mr.  Hatch  is  giving  special  attention 
during  the  war  to  these  foreign  shipments. 

Pittsfield    Plant    of    General    Electric    Company    Busy. — 

Business  at  the  Pittsfield  (Mass.)  works  of  the  General 
Electric  Company,  it  is  reported,  is  ten  times  better  than 
it  was  at  this  time  last  year.  More  employees  are  being 
taken  on  the  company's  force  at  this  place,  100  being  added 
last  week  to  the  working  staff,  which  is  now  said  to  num- 
ber over  4500.  The  plant  is  being  worked  day  and  night. 
Recently  night  workers  were  granted  a  5  per  cent  increase 
in  pay,  it  is  stated,  and  shorter  hours. 

Errors  in  Government  Trade  Statistics. — According  to  a 
special  committee  of  the  Chamber  of  Commerce  of  the 
United  States,  the  trade  statistics  compiled  by  the  federal 
government   are    full    of    inaccuracies.      According    to    the 
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chairman  <>r  the  committee.   "Because  of  the  ob  olete  tneth 
."i    under  which  our  custom  house  officials  are  obliged  to  ob 
tain  their  data   relating  t<>  exports,  cargoei  whose  value 
run  into  thousands  of  dollars  on  single  vessels  leave  our 
port  without  being  recorded  in  our  statistics  of  export." 

The  Edison  Storage  Battery  Company,  Orange,  N.  J.,  has 
appointed  Paul  Sutcliffe  advertising  manager.  Mr.  Su1 
cliffe  got  his  earlier  advertising  and  selling  experience  in 
California.  On  coming  oast  in  1912  he  joined  the  Edison 
company,  but  resigned  at  the  end  of  a  year  to  become  sec- 
retary of  the  w.  s.  Hill  Advertising  Company,  Pittsburgh, 

Pa.      For   the    past    year    he    has   been    in    the   advertising   de- 
partment of  the  Edison  Storage  Battery  Company. 

Diehl    Motor    Plan!    LeasecL— The    Diehl    Manufacturing 

Company  has  leased  its  plant  on  Newark  Avenue,  Elizabeth, 
X  I  .  to  Woodward  &  Company,  Inc.,  a  Philadelphia  concern. 
The  Woodward  company  has  also  purchased  all  of  the  ma- 
chinery, equipment  and  accessories  of  the  plant,  valued  at 
".000.  The  lease  is  Cor  one  year  and  the  rental  is  $L\r>,000. 
Since  1896  the  Diehl  company  has  been  engaged  in  the  manu- 
facture of  electric  motors  and  has  furnished  employment  to 
500  men. 

Gasoline  Trucks  for  Central-Station  Service. — The  Pack- 
ard Motor  Car  Company,  Detroit,  has  developed  a  gasoline 
motor  truck  which  it  recommends  particularly  for  central- 
station  delivery  work.  The  truck  is  being  built  in  two  sizes, 
one  ranging  in  capacity  of  from  1  ton  to  1.25  tons,  the  other 
from  1  ton  to  1.5  tons.  The  trucks  are  designed  for  carry- 
ing the  loads  at  relatively  high  speeds  and  from  this  point 
of  view  have  been  designed  to  have  a  short  turning  radius 
and  centralized  control. 

The  American  Insulating  Machinery  Company,  Fairhill 
and  Huntingdon  Streets,  Philadelphia,  Pa.,  has  recently  been 
incorporated  under  the  laws  of  the  State  of  Pennsylvania. 
R.  W.  Withington  has  been  elected  president,  and  H.  L. 
Benner  secretary  and  treasurer.  The  business  of  the  firm 
dates  back  to  1855,  at  which  time  it  was  established  by  Ralph 
Withington,  the  grandfather  of  the  present  president  of  the 
company.  The  company  is  not  only  manufacturing  a  large 
amount  of  wire-insulating  machinery,  wire-enameling  ma- 
chinery, etc.,  for  domestic  distribution,  but  is  also  producing 
considerable  material  for  export.  For  this  reason  the  com- 
pany has  just  prepared  a  general  catalog  of  its  products, 
which  is  printed  in  English,  French,  German  and  Spanish. 

Factory  Appliance  Company. — Arrangements  have  re- 
cently been  made  so  that  the  Factory  Appliance  Company, 
Illuminating  Building,  Cleveland,  Ohio,  will  have  charge 
of  all  purchases  made  in  this  country  by  the  Consortium 
dTmportateurs  et  Exportateurs,  Paris,  France,  the  commer- 
cial department  of  the  Banque  Mutuelle  d'Etude,  8  Rue 
Nouvelle,  Paris.  The  Consortium  dTmportateurs  et  Ex- 
portateurs has  a  listed  capital  of  2,000,000  francs  and  is 
carrying  on  extensive  engineering  and  development  work 
throughout  France.  The  above-named  concern  is  especially 
interested  in  electric  power  and  lighting  supplies,  instru- 
ments, insulated  and  bare  wire,  lamps,  batteries,  etc.  The 
Factory  Appliance  Company  is  desirous  of  getting  in  touch 
A'ith  manufacturers  who  want  to  make  permanent  business 
connections  in  France. 

Electric  Equipment  for  Gasoline  Automobiles. — The  West- 
inghouse  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  reports  the  receipt  of  the  following  recent  con- 
tracts for  automobile  equipment:  The  Gerlinger  Motor  Car 
Company,  Portland,  Ore.,  for  its  No.  750  starting  motor 
with  outboard  "Bendix"  gear  shift  and  its  No.  400  generator 
unit  with  six-cylinder  vertical  ignition;  the  Martin  Carriage 
Company,  York,  Pa.,  for  its  No.  507  starting  motor  with 
six-cylinder  vertical  ignition  set  and  its  No.  208  lighting 
generator;  the  Stegeman  Motor  Car  Company,  Milwaukee, 
"Wis.,  for  its  No.  318  starting  motor  with  out-board  "Bendix" 
transmission  and  its  No.  240  ignition  and  lighting  generator. 
The  Westinghouse  company  reports  that  during  the  month 
of  December,  1915,  its  automobile  equipment  works  produced 
200  per  cent  more  equipment  than  in  the  corresponding 
month  of  the  previous  year.  This  production  was  also  30 
per  cent  in  excess  of  that  of  the  preceding  month,  Novem- 
ber, 1915.  Anticipating  continued  increase  in  production, 
the  company  has  made  provision  to  meet  a  continued  in- 
crease of  25  per  cent  each  month,  which  is  expected  for 
several  months  to  come. 


Recent  Orders  for  Oil  Engines.— The  August  Miets 
Machine  Works,  126  Moti  street,  New  York,  manufacturers 
of  two-stroke-cycle  oil  engines,  have  recently  received  the 
following   orders    foi    then-   .\i.   ,v    w.   engine       Melchior, 

\iin    1 1  une     &     I).       .hi,    New     York,    a    80-hp.    and    ;i     15  hp. 
engine;    the    Wayne    Cold    Storage    Company,    East    William 
son,    N.    Y.,    an    80-hp.    engine;    the    hill    Machine    Company, 

Philadelphia,  Pa.,  a  50  hp.  engine;  the  American  Steamship 

lane.  New  Vorl.,  two  85-hp.  engines  to  be  directly  connected 
to  generator  sets;  the  American  Mineral  Company,  Johnson, 

VI.,  a  HHi  hp.  engine  to  be  installed  in  a  plant  where  an 
M.  &  W.  80-hp.  engine  is  already  in  operation;  the  Atlantic 
Fruit  Company,  New  York,  a  12-hp.  engine  for  operating 
a  generator  set;  the  Pennsylvania  Railroad  Company, 
Altoona,  Pa.,  eight  40-hp.  engines  to  he  directly  connected 
to  generators;  the  Shipley  Construction  &  Supply  Company, 
Brooklyn,  N.  Y.,  three  50-hp.  engines;  Baer  Brothers,  Stain 
ford,  Conn.,  one  150-hp.  engine,  making  the  second  unit  of 
the  same  size  added  to  the  plant;  the  McCreery  Machinery 
Company,  Seattle,  Wash.,  two  150-hp.  engines;  Swayne  & 
Hoyt,  San  Francisco,  Cal.,  one  200-hp.  engine;  the  Harding 
Creamery  Company,  Omaha,  Neb.,  one  150-hp.  engine;  the 
Hind  Steel  &  Wire  Works,  Huntington,  L.  I.,  a  50-hp.  en- 
gine, making  two  units  in  this  plant;  the  American  Trading 
Company,  New  York,  one  30-hp.  engine,  and  Albert  R. 
Reynolds,  Silver  Lake,  N.  H.,  one  50-hp.  engine. 

Western  Electric  Company  Launches  Extensive  Fan-Sell- 
ing Campaign.  —  More  people  naturally  can  afford  to  pay 
$5.95  for  an  electric  fan  than  $10  or  $12.  A  good  fan  selling 
for  this  price  consequently  should  have  a  wide  market  and 
meet  a  waiting  demand  for  electric  fans  among  customers 
who  have  before  wanted  a  fan  but  thought  the  price  to  be 
too  high.  The  Western  Electric  Company,  463  West  Street, 
New  York,  has  developed  a  well-rounded  campaign  for  put- 
ting such  a  fan  at  this  price  on  the  market.  The  company 
believes  the  fan  will  appeal  particularly  to  dealers  not  only 
because  the  machine  itself  is  well  made  and  attractive  but 
because  it  has  planned  a  special  publicity  campaign  to  edu- 
cate the  public  as  to  the  desirability  of  all  electric  fans,  and 
this  fan  in  particular.  The  fan  weighs  but  5  lb.  and  is  8.75 
in.  high  with  a  blade  diameter  of  6  in.  It  will  sell  for  $5.95 
and  is  known  as  the  "Western  Electric  Six."  The  fan  gives 
a  steady  breeze,  it  is  asserted,  and  furnishes  it  quietly.  I 
is  equipped  with  a  universal  motor  that  runs  equally  well  on 
alternating  current  or  direct  current  at  a  very  small  con 
sumption.  The  frame  and  base  are  in  one  piece  and  finishec 
a  dull  black,  making  the  fan  substantially  compact  anc 
pleasing  to  the  eye.  The  blades,  protected  by  a  guard  s« 
curely  fastened  to  the  frame,  are  of  polished  brass.  The  far 
is  furnished  with  cord  and  plug.  The  Western  Electric 
Company  has  worked  out  a  special  advertising  campaign  to 
dispose  of  this  fan  and  is  offering  a  comprehensive  set  o: 
sales  helps  for  the  dealer.  Those  helps  include  newspaper 
electrotypes,  lantern  slides,  window  displays  and  circulai 
matter.  The  fans  come  in  individual  cartons  and  are  packed 
in  case  lots  of  ten.  The  dealer  can  secure  less  than  cast 
lots,  but  gains  a  special  discount  by  purchasing  his  stock  ir 
lots  of  ten  or  more. 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  18 N      , Jan.  25 \ 

Selling  Prices  Selling  Prices 

Bid     Asked  Bid     Asked 

Copper                                       £        s      d  £       s     d 

London,  standard  spot 85      15      0  91      5      0 

Prime  Lake    23.75       to  24.00f  25.00      to  25.50t 

Electrolytic     23.75       to  24.00t  25.00       to  25.501 

Casting"     22.75       to  23.00f  24.00       to24.25f. 

Copper  wire  base    25.00       to  25.50t  26.00       to  26.50 

Lead 5.80  6.10            > 

Nickel                45.00       to  50.00  45.00       to  50.00   I 

Sheet  zinc,  f.o.b.  smelter 23.00t  23.00t 

Spelter             18.42  i.,  19.17  %  to  19.42  V 

Tin,   Straits    40.87%  42.12%        j 

Aluminum,  98  to  99  per  cent.  .    51.00       to  53.00  51.00       to  53.01 

OLD  METALS 

Heavv  copper  and  wire ■.    18.00       to  18.50f  19.50      to  20.00] 

Brass    heavy               12.50       to  13.00f  13.00      to  13.501 

Brass'  light"                       10.75       to  ll.OOt  10.50      to  11.001 

T  eTfl  '  heavy  '  '             4.87%  to    5.00,  5.00       to    5.251 

Zinc, 'scrap   ..!... 12.50       to  13.00,  12.50       to  13.001' 

COPPER  EXPORTS 

Total  tons  to  Jan.  25 ]  v"' 

tNominal.  ' 
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Corporate  and  Financial 

American  Gas  &  Electric  Company,  New  York,  N.  Y. — An 

ssue  of  $1,079,000  of  6  per  cent  cumulative  preferred  stock 
s  being  sold  at  par,  $50,  and  accrued  dividend.  The  pro- 
eeds  from  the  sale  are  to  be  used  for  extensions  and  addi- 
ions  to  subsidiary  companies.  The  combined  statement  of 
arnings  for  the  twelve  months  ended  Nov.  30,  1914,  and 
915,  follows: 

1914  1915 
•rpss  earnings  of  all  subsidiary  companies.  .$4,305,604      $4,938,478 
Jalance   of   subsidiary    companies'    earnings, 
after   all   deductions,   applicable   to   Ameri- 
can Gas  &  Electric  Company $1,004,823      $1,284,724 

ither    income    of   American    Gas    &    Electric 
Company    456,436  457,717 

Total  gross  income  applicable  to  American 

Gas  &  Electric   Company    51,461,259      $1,742,441 

'otal  expenses  and  interest  charges  of  Amer- 
ican Gas  &  Electric  Company 679,607  711,456 

Balance    - $781,652      $1,030,985 

American  Telephone  &  Telegraph  Company,  New   York, 

i.  Y.— An  issue  of  $50,000,000  of  4.5  per  cent  notes  of  the 
ompany  has  been  sold.  The  opening  price  of  99.5  soon 
dvanced  to  par.  Part  of  the  notes  are  direct  obligations 
f  the  parent  company,  while  others  are  issued  by  sub- 
idiaries  and  guaranteed  by  the  American  Telephone  & 
'elegraph  Company.  The  proceeds  will  take  care  of  the 
laturity  in  April  and  May  of  $26,325,000  of  two-year  5  per 
ent  notes  of  several  of  the  subsidiaries,  leaving  upward  of 
23,000,000  for  new  construction  in  the  next  two  years. 

Central  Maine  Power  Company,  Augusta,  Me. — The 
laine  Public  Utilities  Commission  has  authorized  the  corn- 
any  to  acquire  the  Penobscot  Bay  Electric  Company  and 
le  Greenville  Light  &  Power  Company.  The  acquisition 
f  the  Greenville  company  will  come  through  the  authoriza- 
on  of  the  commission  to  the  Penobscot  company  to  take 
vrer  this  property.  The  financial  operations  are  several, 
he  Central  Maine  Power  Company  is  authorized  to  pur- 
lase  the  entire  capital  stock  of  the  Penobscot  Bay  Elec- 
•ic  Company,  the  amount  of  which  is  2000  shares,  of  the 
ar  value  of  $200,000,  of  which  1317  shares  are  issued  and 
le  balance  in  the  treasury,  and  in  addition  all  outstanding 
lortgage  bonds  of  the  Penobscot  company  and  of  the  Bel- 
ist  Gas  &  Electric  Company.     The  Central  Maine  company 

to  pay  $618,000  for  these  securities,  of  which  amount 
538,000  is  to  be  in  cash  and  $80,000  in  its  6  per  cent 
lmulative  preferred   stock.     The   Central   Maine  company 

to  issue  its  5  per  cent  mortgage  bonds  due  Nov.  1,  1939, 
i  the  aggregate  amount  of  $433,000,  and  its  6  per  cent 
imulative  preferred  stock  to  the  aggregate  amount  of 
J07.000.    The  terms  of  the  transfer  of  the  Greenville  Light 

Power  Company  are  contained  in  a  contract  between  the 
>mpanies,  which  are  owned,  except  for  $57,000  in  underly- 
ig  bonds,  by  Albert  H.  Shaw  of  Bath  and  members  of 
le   Shaw  family.     The   Penobscot  Bay   Electric   Company 

authorized  to  issue  securities  in  the  form  of  promissory 
)tes  to  the  amount  of  $243,000,  payable  in  two  years  from 
ite  and  bearing  interest  at  5  per  cent,  for  the  purposes  of 
•quiring  the   Greenville   Light   &   Power   Company. 

Electric  Transmission  Companies  of  Virginia. — An  issue 

$500,000   of   first   mortgage    6   per   cent,   five-year   gold 

>nds,   due    Dec.    15,    1920,    is    being    offered    at   96.86    and 

terest  to  yield  6.75  per  cent.    The  proceeds  have  been  used 

payment  for  the  property  acquired  and  now  owned  by 
e  company  and  for  the  cost  of  extensions,  additions  and 
'tterments  heretofore  made.  The  company  was  recently 
ganized  under  the  laws   of  Virginia  for  the  purpose  of 

erating  public-utility  properties  and  has  acquired  the 
loperties  of  the  former  Electric  Transmission  Company, 
le  Powell  Valley  Light  &  Power  Company  and  the  Penn- 
i?ton  Light  Companies,  Inc.  The  outstanding  capitaliza- 
tn  consists  of  $200,000  of  6  per  cent  preferred  stock, 
Imulative  after  Jan.  1,  1917;  $200,000  of  common  stock, 
id  the  above  issue  of  bonds,  which  is  part  of  an  authorized 
i  ue  of  $1,250,000.  The  entire  stock  issue  is  owned  or  con- 
tilled  by  the  Middle  West  Utilities  Company  and  affiliated 
cnpanies.  The  company  operates  in  southwestern  Virginia 
i;the  counties  of  Lee  and  Wise,  which  are  underlaid  with 
etensive  coal  beds.  In  addition  to  furnishing  power  to 
ming  companies,  which  is  its  principal  business,  the  com- 


pany also  serves  the  towns  of  Big  Stone  Gap,  Appalachia, 
Pennington  and  St.  Charles  and  has  an  advantageous  power 
contract  with  the  Kentucky  Utilities  Company.  Under  a 
contract  for  fifty  years,  the  company  has  been  able  to  put- 
chase  coal  for  60  cents  per  ton  at  the  mouth  of  the  mine, 
which  is  at  the  door  of  the  station.  The  company  has  at 
present  in  operation  about  22  miles  of  33,000-volt  trans- 
mission line.  In  addition  to  the  generating  plant  and  dis- 
tributing system,  it  is  the  owner  of  upward  of  200  acres  of 
valuable  coal  lands,  which  it  is  estimated  is  underlaid  with 
1,000,000  tons  of  accessible  coal. 

Great  Shoshone  &  Twin  Falls  (Idaho)  Water  Power  Com- 
pany.— The  company  has  been  sold  under  the  hammer  ir 
Twin  Falls  for  $2,000,000  to  the  Electric  Investment  Com- 
pany, parent  of  the  recent  southern  Idaho  hydroelectric 
merger.  The  property  was  sold  under  foreclosure  proceed- 
ings instituted  at  the  instance  of  the  Equitable  Trust  Com- 
pany of  New  York.  Since  November,  1914,  the  Great 
Shoshone  has  been  in  the  hands  of  William  T.  Wallace  as 
receiver,  who  prior  to  assuming  these  duties  was  general 
manager  of  the  company.  The  Great  Shoshone  company 
was  established  by  the  Kuhns  of  Pittsburgh  and  was  the 
pioneer  hydroelectric  power  concern  of  southern  Idaho.  It 
operates  in  twenty  cities  and  towns,  including  Twin  Falls 
and  Shoshone,  with  300  miles  of  high-tension  lines.  When 
the  power  war  broke  out  in  its  territory  over  the  advent 
of  the  then  Beaver  River  Power  Company  (later  the  Idaho 
Power  &  Light  Company),  in  the  southern  part  of  the  State, 
the  Great  Shoshone  company  put  up  a  stubborn  fight  to 
hold  control.  Numerous  suits  were  instituted  in  the  courts 
over  power  sites  and  before  the  Public  Utilities  Commission 
over  the  exclusive  rights  to  territory  occupied.  The  Kuhns 
at  about  this  time  became  financially  embarrassed,  and  the 
Great  Shoshone,  with  other  properties,  was  placed  in  ch^ 
hands  of  a  receiver.  The  Great  Shoshone  company  gave  a 
ten-million-dollar  deed  of  trust  to  the  Equitable  Trust  Com- 
pany. Judge  Dietrich  of  the  federal  district  court  wherein 
the  latter  company  sought  to  foreclose  held  that  the  Equi- 
table Trust  Company's  claim  was  not  a  lien  on  the  personal 
property  of  the  Great  Shoshone  company  and  that  the 
Great  Shoshone  must  be  sold  separately  from  the  personal 
property.  This  latter  property  consists  of  supplies,  mate- 
rial, tools,  bills  or  accounts  receivable,  cash  on  hand,  bank 
balances,  stocks  of  merchandise,  ferries,  etc.  Other  cred- 
itors of  the  company  have  liens  on  the  personal  property, 
and  these  were  held  by  the  court  to  be  prior  to  those  of  the 
Equitable  Trust  Company. 

New  England  Company,  Boston,  Mass. — An  issue  of 
$1,450,000  of  ten-year  6  per  cent  convertible  gold  debenture 
coupon  bonds,  due  Nov.  1,  1925,  is  being  offered  at  98  and 
interest.  The  bonds  are  convertible  par  for  par  at  the 
option  of  the  holder  at  any  time  into  first  preferred  shares 
of  the  company,  which  pay  5.5  per  cent  dividends  until  Janu- 
ary, 1920,  and  6  per  cent  thereafter.  These  bonds  are 
issued  for  permanently  retiring  various  notes  of  the  com- 
pany which  have  been  issued  during  the  last  few  years  and 
for  financial  requirements  during  the  coming  year. 

Northern  New  York   Utilities,  Inc.,  Watertown,  N.   Y. — 

A  block  of  $218,000  of  fifty-year  first  mortgage  and  re- 
funding 5  per  cent  bonds,  due  July  1,  1963,  is  being  offered 
at  94  and   interest. 

Pacific   Gas   &   Electric   Company,   San   Francisco,   Cal. — 

A  block  of  $1,900,000  of  general  and  refunding  mortgage  5 
per  cent  bonds  due  Jan.  1,  1942,  is  being  offered  at  92.5  and 
interest. 

Union  Heat,  Light  &  Power  Company,  Cincinnati,  Ohio. 

— In  connection  with  the  new  issue  of  $5,000,000  5  per  cent 
fifty-year  bonds  holders  of  $1,608,000  of  outstanding  old 
bonds  now  maturing  have  been  advised  that  the  new  bonds 
will  be  exchanged  for  the  old  ones  at  par,  besides  a  pay- 
ment of  a  cash  difference  of  1  per  cent  on  the  face  value  of 
each  bond.  Under  the  mortgage  agreement  the  old  bonds 
became  redeemable  after  May  1,  1906,  at  110  and  interest, 
but  the  company  did  not  exercise  its  option,  and  the  bonds 
now  fall  due  May  1,  1918.  They  are  at  present  quoted  on 
the  Cincinnati  exchange  at  96.25  bid.  The  new  issue  will 
become  a  first  mortgage  on  the  company's  properties  as 
soon  as  the  old  bonds  now  outstanding  are  retired  from  cir- 
culation. 
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New  Utility  and  Industrial  Companies 

riif  Empire  District  Electric  Companj  of  Miami,  Okla., 
in     i Kin   incorporated  with  ;i  capital  sto  10,000  by 

.    \\    Beck,  •!  i ..  ami  othei 

The  Francis  <.as  A  Electric  Company  of  Francis,  Okla., 
bai  been  incorporated  with  a  capital  .stock  of  $10,000  by 
.hunt's  Mascho  of  Ada,  (ins  Howerton  of  Oklahoma  City 
and  others. 

Tin-  Salem  Lighting  Companj  of  Salem,  Ohio,  bai  fjled 
articles  of  Incorporation  with  a  capital  stock  of  $15,000. 
The  incorporators  arc  ll.  T.   Hartman,  .1.  \v.  Swain,  Jr., 

.1.    K.  Carey.   N.   B.  S\v;in   and   E.   A.  Miller. 

The  Olive  Branch  Lighting  Company  of  Noblesville,  Ind., 
has  been  incorporated  by  C.  D.  Zimmer,  Marvin  Jessup  and 

Adam    Kcpncr.      The    company    is    capitalized    at    SI  1)00   and 
intends  to  generate  and  distribute  electricity. 

The  National  Electric  Protective  Company  of  Providence, 
R.  I.,  has  heen  incorporated  by  Harold  R.  Bassett,  Ma\ 
Potter  and  Claude  C.  Ball.  The  company  is  capitalized  at 
$5,000  and  will  install  burglar  and  fire  alarms  and  similar 
apparatus. 

The  Seneca  Power  Corporation  of  Seneca  Falls,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $5,000  to 
construct  and  operate  power  plants,  mills,  factories,  ma- 
chinery, etc.  The  incorporators  are  H.  B.  Cutler,  P.  B. 
Kendig  and  H.  R.  Micks  of  Seneca  Falls. 

The  E.  R.  Benson  Motor  Company  of  Portland,  Me.,  has 
been  incorporated  with  a  capital  stock  of  $150,000  by  E.  R. 
Benson,  C.  F.  Robinson  and  A.  L.  Robinson,  all  of  Portland, 
Me.  The  company  purposes  to  manufacture  and  deal  in 
motors  and  all  kinds  of  electrical  devices. 

The  Requa  Electrical  Supply  Company  of  Rochester,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $25,000  to 
manufacture  electrical  apparatus,  appliances,  etc.  The  in- 
corporators are  W.   A.   Requa,  478   Arnett  Boulevard,  and 

D.  R.  Cole,  476  Arnett  Boulevard,  Rochester. 

The  Schultz  Electric  Company  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  to  do  a 
general  contracting,  mechanical  and  electrical  engineering 
work.  The  incorporators  are  E.  Rothstein,  Y.  and  E.  P. 
Schultz,  22  East  Twenty-first  Street,  New  York,  N.  Y. 

The  Weehawken  Tungsten  Lamp  Company  of  Weehaw- 
ken,  N.  J.,  has  been  incorporated  with  a  capital  stock  of 
$10,000  by  Helma  Puskas,  Weehawken,  N.  J.;  Joseph  Kel- 
bersberger,  Weehawken,  and  Joseph  Force,  New  York,  N.  Y. 
The  company  intends  to  manufacture  tungsten  lamps.    " 

The  Barber  Electric  Manufacturing  Company  of  North 
Attleboro,  Mass.,  has  been  chartered  with  a  capital  stock 
of  $50,000  by  Orin  W.  Clifford,  J.  Frank  Mason,  Charles  E. 
Riley,  Harry  C.  Barber  and  Louis  E.  Freeman.  The  com- 
pany intends  to  manufacture  and  deal  in  electrical  supplies, 
etc. 

The  Underground  Specialties  Company  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
by  F.  B.  Knowlton,  A.  K.  Bliss  and  E.  M.  Bayhl,  154  Nassau 
Street,  New  York,  N.  Y.  The  company  proposes  to  do  a 
general  mechanical,  electrical  and  sanitary  engineering 
business,  etc. 

The  Nolen  Accessories  Company  of  New  York,  N.  Y., 
has  been  incorporated  by  L.  Rommel,  F.  Spencer  Vickery 
and  J.  C.  Nolen,  452  Fort  Washington  Avenue,  New  York. 
The  company  is  capitalized  at  $5,000  and  purposes  to  manu- 
facture and  deal  in  talking  machines,  magnetic  reproducers 
and  electrical  contrivances. 

The  European  Carbon  Corporation  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of 
$5,000  for  the  purpose  of  dealing  in  carbon,  carbon  prod- 
ucts, electrical  appliances,  machinery,  equipment,  etc.  The 
incorporators  are  H.  Guler,  C.  Monash  and  J.  Hopkins,  1564 
Broadway,  New  York,  N.  Y. 

The  Kansas  City  Light  &  Power  Company  of  Kansas 
City,  Mo.,  has  been  granted  a  charter  with  a  capital  stock 
of  $2,000,  which  will  be  increased  later  when  all  formalities 
of  the  separation  of  the  lighting  company  and  the  street- 
railway  company  are  complied  with.  The  incorporators  of 
the  new  company  are  Frank  Hagerman,  Clyde  Taylor  and 

E.  E.  Ball. 


Trade  Publications 

Motor-Driven    Egg-Boiling    Equipment.-  -An    electrical]! 

controlled  egg  boiler  in  Mm-     ubjeel   of  an  illustrated  fa 
prepared  by  the  Hamilton  l.ow  Company,  New  York. 

Desk    ami    Exhaust    Fans.— The    Eck    Dynamo   a-    Motel 
Company,  Belleville,  N.  .1.,  has  prepared  a  booklet,  whii 
illustrated,  on  [ts  "Hurricane"  desk  ami  exhausl  fans. 

Mternating-Currenl  Fans.  Bulletin  No.  '!'■',  issued  by  the 
Century  Electric  Company,  St.  Louis,  Mo.,  describe  and 
illustrates  its  various  types  of  alternating-current   fi 

Electric  Fans. — The  General  Electric  Company,  Sch< 
ady,  N.  V.,  has  issued  an  illustrated  booklet  which  h 
and  illustrates  a  number  of  different   types  of  electric   : 

Semi-Indirect-Lighting  Fixture. — Engineering  data  on  the 
"Keflectolyte"  semi-indirect-lighting  fixture  are  contained 
in  a  bulletin  issued  by  the  Frank  Adam  Electric  Company, 
St.  Louis,  Mo. 

Table  and  Desk-and-Wall  Fan.— The  Racine  (Wis.)  Elec- 
tric Company  has  prepared  an  illustrated  leaflet  which 
describes  and  illustrates  its  table  fan  and  its  combined  desk- 
and-bracket  fan. 

Electrical  Instruments. — The  Queen-Gray  Company,  Phil- 
adelphia, Pa.,  has  issued  Bulletin  E7,  on  Wheatstone  and 
low-resistance  bridges,  ohmmeters,  resistance  boxes  and 
standard  resistances. 

Electrically  Operated  Fans. — Catalog  No.  15-F  describes 
and  illustrates  the  various  types  of  fans  placed  on  the 
market  by  the  Menominee  Electric  Manufacturing  Com- 
pany, Menominee,  Mich. 

Wiring  Devices. — Bulletins  Nos.  15-15  and  15-17,  pre- 
pared by  Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.,  contain 
information  on  and  illustrations  of  side-outlet  current  taps, 
side-wire-outlet  current  taps,  and  shade  holders. 

Electric  Water  Heaters  and  Urns. — Catalog  No.  297  of 
the  Liquid  Carbonic  Company,  Chicago,  111.,  containing  in- 
formation on  and  illustrations  of  several  types  of  electrically 
heated  water  heaters  and  hot-water  urns,  has  been  issued. 

Centrifugal  Pumps. — The  Allis-Chalmers  Manufacturing 
Company,  Milwaukee,  Wis.,  is  sending  out  an  illustrated 
bulletin  which  gives  a  summary  of  a  test  on  a  10-in.  centrif- 
ugal pump  showing  a  maximum  efficiency  of  85  per  cent. 

Color  Hoods. — The  Reynolds  Electric  Company,  422  South 
Talman  Avenue,  Chicago,  111.,  is  sending  out  a  placard  illus- 
trated in  colors,  which  it  designates  as  Suggestion  No.  14 
on  color  hoods  for  electric  signs  and  other  apparatus  for 
sign   illumination. 

Electric  Railway  Light  and  Power  Materials. — Catalog 
No.  3  prepared  by  the  Drew  Electric  &  Manufacturing 
Company,  Indianapolis,  Ind.,  describes  and  illustrates  £ 
large  number  of  devices  for  electric  railways  and  ligh 
and   power   companies. 

Wood-Preserving    Compound. — "Conservation    by    Preser 
vation"  is  the  subject  of  an  illustrated  catalog  which  con    | 
tains  much  information  on  a  compound  for  treating  wooi 
poles,  cross-arms,  etc.,  prepared  by  the  C-A-Wood-Preserve 
Company,   St.   Louis,   Mo. 

Electric    Pianos. — "Daylight    Consumption    of    Electrica 
Current"  is  the  title  of  a  placard  being  sent  out  by  th 
Music  Trades,  505  Fifth  Avenue,  New  York,  and  which  is 
reprint  of  an  address  on  electric  pianos  made  by  Elmer  A 
Sperry  before  the  New  York  Electrical  Society. 

Ball  Bearings. — A  very  complete,  attractively  illustrate 
catalog  designated  as  Catalog  No.  105,  prepared  by  th 
Norma  Company  of  America,  1790  Broadway,  New  Yorl 
contains  much  information  on  the  use  of  ball  bearing 
Included  in  the  catalog  are  numerous  tables  and  diagram 
of  applications  of  "Norma"  bearings. 

Railway  Motors  and  Switches.— The  Westinghouse  Elei 
trie  &  Manufacturing  Company  has  recently  issued  a  seri< 
of  leaflets,  designated  as  No.  3837,  No.  3765,  No.  3833  ar 
No.  3835,  which  are  descriptive  of  its  railway  motors  N 
306-V,  307-V,  333-V  and  547-A.  The  company  has  als 
prepared  Leaflet  No.  3551-A,  on  its  Type  F  alternatim 
current  magnet  switches  for  industrial  service,  and  Lean 
No.  3849,  on  its  Type  EA  alternating-current  low-voltaf 
switches. 


WUARY  29,  1916 


ELECTRICAL     WORLD 


293 


New  England 


TURNER,  ME. — The  Public  Utilities 
ommission  has  granted  the  Turner  Lt.  & 
wr.  Co.  permission  to  issue  $25,000  in 
Dnds,  the  proceeds  to  be  used  for  the 
•ection  of  transmission  lines  within  the 
iwn  of  Turner  and  for  improvement  to 
[ant  and  purchase  of  equipment. 

BOSTON,  MASS. — The  New  England 
tructural  Steel  Co.  is  reported  to  have  se- 
lred  the  contract  for  structural  steel  for 
le  power  station  for  the  Boston  Elevated 
.R.  Co. 

TAUNTON,  MASS. — The  city  of  Taunton 
jntemplates  rebuilding  its  main  power  line 
•om  the  power  station  to  the  center  of  the 
>wn  ;  also  installing  about  2  miles  of 
iree-phase,  60-cycle,  2300-volt  main-feeder 
ne,  using  2-0  wire.  Leland  D.  Wood  is 
lanager  of  municipal  plant. 

BRIDGEPORT,  CONN. — A  new  turbine 
snerator,  additional  boilers  and  other 
luipment  will  be  installed  in  the  Seaview 
venue  power  house  of  the  Connecticut  Co., 
aubling  the  output  of  the  plant. 

NORTH  GROSVENORDALE,  CONN. — 
he  Grosvenor-Dale  Co.  is  contemplating 
le  construction  of  a  power  house  (60  ft.  by 
D9  ft.)  at  its  plant  in  North  Grosvenordale. 
harles  M.  Praray,  New  Bedford,  Mass.,  is 
-chitect. 

NORWICH,  CONN. — The  commissioners 
i  the  municipal  electric  plant  have  secured 

contract  to  supply  the  Hopkins  &  Allen 
orpn.  with  electrical  energy  to  operate  its 
ant.  Motors  (700-hp. )  and  transformers 
ne  now  being  installed.      Stephen  J.   Kehoe 

superintendent  of  the  municipal  plant. 


Middle  Atlantic 

BINGHAMTON,  N.  Y. — Bids  will  be  re- 
lived by  the  State  Hospital  Commission, 
lbany,  until  Feb.  2  for  addition  to  power 
)use,  construction  and  heating  work,  and 
ldition  to  boiler  plant  and  equipment  at 
inghamton  State  Hospital.  Drawings  and 
>ecifications  may  be  consulted  at  the 
inghamton  State  Hospital,  at  the  New 
ork  office  of  the  Department  of  Archi- 
cture,  Room  1224,  "Woolworth  Building, 
id  at  the  Department  of  Architecture, 
apitol,  Albany.  Specifications  and  blank 
irm  of  proposal  may  be  obtained  at  the 
epartment  of  Architecture,  Capitol,  Al- 
iny.  Lewis  F.  Pilcher  is  State  architect. 
GOWANDA,  N.  Y. — Improvements  are 
iing  made  to  the  plant  of  the  Gowanda 
t.  &  Pwr.  Corpn.  (office  1330  Woolworth 
uilding,  New  York,  N.  Y.),  including  re- 
lirs  to  power  plant,  rebuilding  flume,  in- 
allation  of  new  generator  and  switch- 
yard panel ;  new  street-lighting  system 
stalled  and  distribution  system  over- 
luled  ;  all  meters  have  been  changed  from 
13  to  60  cycles.  Extension  of  transmis- 
on  line  to  Perrysburg  and  Collins  is  un- 
:r  consideration.  H.  A.  Waldron,  Gow- 
lda,    is   manager. 

LOCKPORT,  N.  Y. — The  Council  has 
lopted  resolutions  directing  the  corpora- 
>n  counsel  and  city  engineer  to  prepare 
ans  and  specifications  in  the  city's  appli- 
,tion  to  be  submitted  to  the  State  Con- 
irvation  Commission  and  State  Canal 
bard  for  permission  to  tap  the  State 
:nnel  in  Lockport  and  to  use  the  surplus 
liters  of   the   canal   for   a   municipal   elec- 

c-light  plant. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ived by  Robert  Adamson,  Are  commis- 
;)ner,  Municipal  Building,  New  York,  un- 
Feb.  2  for  furnishing  three  motor- 
iven     service     hook     and     ladder     trucks. 

ils  will  also  be  received  on  the  same 
•'te  for  furnishing  ten  automobile  run- 
Jouts.  Blank  forms  and  further  informa- 
>n  may  be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
1  ved  by  Robert  Adamson,  fire  commis- 
:>ner,  Municipal  Building,  New  York,  un- 
1  Feb.  9,  for  furnishing  300  fire-alarm 
lxes  of  non-interference,  succession  type. 
Ids  will  also  be  received  at  the  same  place 
Itil  Feb.  8  for  furnishing  three  motor- 
jiven  75-ft.  aerial  hook  and  ladder  trucks. 

uik  forms  and  further  information  mav 
i>  obtained  at  the  office  of  the  Fire  Depart- 
fent,    eleventh    floor,    Municipal    Building. 

w  York. 

MEW  YORK,  N.  Y. — Bids  will  be  received 
i  the  Board  of  Health  of  the  Health  De- 
lrtment,     corner    of     Centre     and     Walker 

<ets.  New  York,  until  Feb.  8  for  furnish- 
U  and  installing  lighting  fixtures,  etc.,  to- 
ner with  all  necessary  alterations  and 
J  i'->'  work  incidental  thereto,  for  the  dor- 
Rtory  for  female  help  on  the  grounds  of 
Is  Willard  Parker  Hospital,  at  the  foot  of 
1  St  Sixteenth   Street.      Plans  may  be  seen 

a  blank  forms  for  the  above  work  and 
jner  information  obtained  at  the  office  of 
t|'  chief  clerk  of  the  Department  of  Health. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
eved by  the  Department  of  Public  Chari- 
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ties,  tenth  floor,  Municipal  Building,  New 
York,  until  Feb.  7  for  furnishing  and  in- 
stalling electric  wiring,  gas  piping  and  Iia.- 
ture  work  for  the  group  of  buildings  in  the 
New  York  City  Home  District,  Blackwell's 
Island.  Blank  forms  and  further  informa- 
tion may  be  obtained  at  the  office  of  Frank 
Sutton,  consulting  engineer,  80  Broad- 
way, New  York,  where  plans  and  specifica- 
tions may  be  seen.  John  A.  Kingsbury  is 
commissioner. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  board  of  trustees,  Bellevue  and  Al- 
"ftd  Hospitals,  Staff  Room,  Bellevue  Hos- 
pital, 415  East  Twenty-sixth  Street,  New 
Vork,  until  Feb.  7  as  follows:  (1)  For  fur- 
nishing and  installing  equipment  for  the 
power  plant  in  the  Bellevue  Hospital;  (2) 
for  furnishing  and  installing  equipment  for 
power  plants  at  Gouverneur  Hospital,  situ- 
ated at  Gouverneur  Slip  and  Front  Street ; 
Harlem  Hospital,  136th  Street  and  Lenox 
Avenue,  and  Fordham  Hospital,  Crotona 
Avenue  and  Southern  Boulevard.  Blank 
forms  and  further  information  may  be  ob- 
tained at  the  office  of  the  chief  clerk  and 
auditor,  400  East  Twenty-ninth  Street,  New 
York. 

PAINTED  POST,  N.  Y. — Extensions  are 
being  made  to  the  power  plant  at  the  works 
of  the  Ingersoll-Rand  Drill  Co.  in  Painted 
Post. 

ROCKWOOD,  N.  Y. — Plans  are  being  pre- 
pared by  Morrell  Vroom,  consulting  engi- 
neer, Gloversville,  for  a  1000-hp.  hydroelec- 
tric power  development  and  storage  dam  of 
100,000,000  cu.  ft.  capacity  for  the  Rock- 
wood  (N.  Y. )  Mfg.  Co.  Work  will  begin  as 
soon  as  weather  permits  in  the  spring. 

SENECA  FALLS,  N.  Y.—  A  company  to 
be  known  as  the  Seneca  Pwr.  Corpn.  has 
been  organized  by  the  water-power  owners 
for  the  purpose  of  constructing  a  hydro- 
electric power  plant  just  below  the  new 
clam  in  Seneca  Falls.  The  officers  of  the 
company  are :  Henry  R.  Micks,  president ; 
Paul  B.  Kendig,  vice-president ;  Henry  B. 
Cutter,  secretary ;  C.  W.  Maier,  treasurer. 

APOLLO,  PA. — Application  has  been 
made  for  a  charter  for  the  Apollo  Electric 
Steel  Co.,  with  a  capital  stock  of  $400,000. 
The  company  has  taken  options  on  a  site 
(eight  and  one-half  acres)  and  proposes  to 
erect  a  plant  to  manufacture  steel  billets, 
bars  and  specialty  products.  Two  electric 
furnaces  will  be  erected,  the  daily  canacity 
of  each  being  about  100  net  tons.  Robert 
Lock,    formerly    with    the    Allegheny    Steel 


Co.,  will  be  president  and  general  manager 
of  the  Apollo  company. 

PHILADELPHIA,  PA. —  Plans  are  being 
prepared  by  Day  &  Zimmerman,  engineers, 
611  Chestnut  Street,  Philadelphia,  for  the 
construction  of  three  brick  and  concrete 
buildings,  including  a  power  house,  for  the 
Philadelphia   Textile   Machinery   Co. 

PHILADELPHIA,     PA. —  An     ordinance 

has  been  introduced  in  the  City  Council  ask- 
ing lor  an  appropriation  for  lighting  the 
city  hall  from  6  p.  m.  to  12  p.  m.  every  night 
in  the  year.  The  plans  provide  for  installa- 
tion of  additions  to  the  present  plant  and 
additional  lamps  to  flood  the  William  I'enn 
statue,  to  cost  about  J9.000.  The  Mayor 
has  extended  the  original  plans  to  include 
the  installation  of  200  lamps  on  Broad 
Street,  from  Oregon  to  Albany  Avenue, 
which  will  increase  the  cost  to  about  $20,000. 

RIDGWAY,  PA. — The  Ridgway  El.  Lt. 
Co.  is  erecting  a  new  power  station,  which 
will  be  equipped  with  two  2000-kw.,  2200- 
volt,  three-phase,  60-cycle  turbo-generator 
units,  three  500-hp.  Heine  boilers,  complete 
with  condensers,  transformers,  etc.  The 
machinery  is  now  being  installed.  This 
station  when  completed  will  supply  elec- 
tricity for  lamps,  heaters  and  motors  in  St. 
Marys,  Johnsonburg,  Rolfe  and  Wilcox. 
Transmission  lines  have  already  been  erect- 
ed to  these  places.  J.  George  Kaelber, 
Rochester,  N.  Y.,  is  president  of  the  com- 
pany. 

HOBOKEN,  N.  J.— Plans  have  been  ap- 
proved by  the  Delaware,  Lackawanna  & 
Western  R.R.  Co.  for  additions  to  its  ter- 
minals at  Fourteenth  Street,  Hoboken,  call- 
ing for  an  expenditure  of  $500,000,  to  in- 
clude new  ferry  house,  extension  of  pier3, 
building  new  boiler,  machine  and  carpenter 
shops.  Electricity  will  supplant  steam  as 
motive  power  in  the  new  terminal  build- 
ing. 

NEW  BRUNSWICK,  N.  J. — Bids  will  be 
received  by  the  Commissioners  of  New 
Brunswick,  380  George  Street,  New  Bruns- 
wick, until  Feb.  1,  for  designing,  construc- 
tion and  erection  of  two  steam-turbine  re- 
duction-gear centrifugal  pumping  units  hav- 
ing a  capacity  of  5,000.00.0  gal.  of  water  per 
24  hours  each,  against  a  head  of  125  ft. 
and  a  steam  pressure  of  165  lb.  per  square 
inch  at  throttle  ;  together  with  all  machin- 
ery, tools  and  appurtenances,  in  accordance 
with  specifications  on  file  in  the  office  of 
Asher  Atkinson,  city  engineer,  40  Paterson 
Street,  New  Brunswick. 

PAULSBORO,  N.  J. — The  public  prop- 
erty committee  of  the  Council  is  negotiat- 
ing with  the  officials  of  the  American 
Ammunition  Co.  to  furnish  the  borough  of 
Paulsboro  with  electricity  for  street  light- 
ing. A  resolution  authorizing  an  issue  of 
$10,000  in  bonds  for  the  installation  of  a 
municipal  plant  will  be  held  up  pending  the 
outcome   of  the   negotiations. 

PRINCETON,  N.  J. — The  Princeton  Lt.. 
Ht.    &  Pwr.    Co.    is   reported   to   be   contem- 


New  Ornamental  Boulevard  Lighting  System  Completed 
at  Clarinda,  Iowa 


The  contract  lor  the  installation  of  the 
ornamental  lighting  system  shown  in  the  ac- 
companying illustration  was  awarded  to  the 
Lee  Light  &  Power  Company  of  Clarinda, 
Iowa,  by  the  city  of  Clarinda  on  Oct.  20, 
1915,  and  progress  with  the  work  had  ad- 
vanced far  enough  by  Dec.  1  to  permit  the 
lamps  to  be  lighted  for  the  first  time.  The 
Clarinda  boulevard  system  consists  of 
eighty-one  single-lamp  "Old  Colony"  posts, 
each  equipped  with  a  100-cp.  type  C  Mazda 
lamp.  These  standards  are  placed  around 
the   boulevard,    which   is   a   double-roadway. 


paved  street,  extending  two  blocks  each  way 
trom  the  public  square.  All  lamps  are 
connected  in  series  on  a  6.6-amp.  circuit. 
No.  6  safety  steel-taped  cable  being  placed 
underground  and  running  directly  to  the 
power  house.  A  ten-year  contract  for 
maintaining  the  lamps  was  also  given  to 
the  company  at  $955.50  per  year.  This  sys- 
tem was  installed  at  the  expense  of  the  city, 
at  a  cost  of  approximately  $3,000.  Orna- 
mental lamps  have  also  been  erected  around 
the  public  square.  Rufus  E.  Lee  is  general ' 
manager  of  the  company. 
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(ranted    bj    the    United   Si  ei  nmeni 

to  the  federal  i.i  i  Pwi  Co  ol  Detroit 
in  la)  cable  In  the  i  tetroll  River  foi  the 
purpose  hi'  transmitting  hydroelectric  powei 
from  Niagara  Palls  to  Detroit.  The  federal 
compimj  is  an  allied  company  t>i  the  Elec- 
tric Distributing  Co.  of  Windsor,  Ont.  which 
organised  six  years  ago  to  Induce  the  On 
i. Hi..  Hydro  Electric  Commission  to  extend 
Remission  line  to  Windsor  with  b  view 
of  exporting  power  i"  i  »etroit, 

FLINT,    MICH.     The    Citj     Council    baa 
granted    the   Consumers'    Pwr.   Co.    permls 
sum    to    erect    eight    ornamental    lamps   on 
South     Saginaw     Street     tor     experimental 
purposes. 

HIGHLAND  PARK,  MICH  The  con 
tract  for  the  installation  of  the  ornamental 
lighting  system  In  Highland  Park 
has  Ik'cii  awarded  to  the  Edison  El.  lllg. 
in.  Detroit  The  plans  provide  tor  the 
erection  ol  :•".  ornamental  standards 
mounted  With  a  Single  400-Cp.  lamp,  main- 
tained by  underground  wires.  The  cost  ol 
the  installation   is  estimated  at   115,000. 

LUDINGTON,  Alien.— The  Stearns  Ltg. 
i<:  Pwr.  Co.,  Ludlngton,  has  submitted  a 
proposal    to    the    Cltj    Council    offering    to 

replace    all    of    the    are     lamps    now    in     use 

with  400-cp,  Mazda  lamps  at  845  per  year, 
and  to  reduce  the  price  of  the  10'0-cp. 
lamps  to  820  each  per  year,  provided  that 
the  city  will  give  the  company  a   ten-year 

contract  for  not  less  than  38  lamps  oi  I11" 
cp.,  not  less  than  126  lamps  of  100  cp., 
and  not  less  than  L'n  Qve-larap  cluster 
standards,  or  its  equivalent,  and  also  re- 
new the  company's  franchise  for  a  period 
of   20   years. 

MONROE,  Alien. -The  general  contract 
for  the  construction  of  a  new  school  for 
St.  Mary's  College  in  Monroe,  to  cost 
$300,000,  has  been  awarded  to  John  Finn 
&  Son,  Detroit.  Considerable  electric 
equipment,  it  is  understood,  will  be  re- 
quired. 

AKRON,  OHIO.— The  Goodyear  Tire  & 
Rubber  Co.,  it  is  reported,  is  contemplating 
the  construction  of  a  power  plant  on  River 
Street,  to  cost  about  $500,000. 

JERRY  CITY,  OHIO.— The  proposal  to 
issue  $4,000  in  bonds  to  install  a  street- 
lighting  system  in  Jerry  City  will  soon  be 
submitted   to  the  voters. 

KENT,  OHIO. — Plans  are  being  consid- 
ered for  the  installation  of  a  municipal 
electric-light  plant  in  Kent,  to  cost  about 
$35,000. 

OAKWOOD,  OHIO.— The  Oakwood  Pwr. 
&  Lt.  Co.  has  applied  to  the  State  Public 
Utilities  Commission  for  authority  to  issue 
$12,000  in  bonds  for  certain  extensions  and 
improvements  ordered  by  the  Village 
Council 

URBANA,  OHIO. — Plans  are  being  con- 
sidered by  the  Urbana  Lt.  Co.  to  extend  its 
transmission  lines  to  Mingo,  Cable  and 
intermediate  points  to  supply  electrical 
service.  An  effort  will  be  made  to  secure  in- 
stallation of  electrical  equipment  in  a  num- 
ber of  grain  elevators  in  the  two  towns 
named. 

WILMINGTON,  OHIO.— Bids  will  be  re- 
ceived until  Feb.  17  by  the  County  Commis- 
sioners for  the  construction  of  a  new  court 
house  and  jail,  including  electrical  equip- 
ment, in  accordance  with  plans  and  specifi- 
cations prepared  by  Weber,  Werner  &  Ad- 
kins,  architects,  Cincinnati,  copies  of  which 
may  be  obtained  from  the  countv  auditor 
upon  deposit  of  $20.  Bids  may  be  submit- 
ted on  separate  branches  of  the  work. 

MOUNT  STERLING,  KY.— The  City 
Council  has  appointed  R.  G.  Kern  and  W.  B. 
White  to  negotiate  with  the  Kentucky 
Utilities  Co.,  Lexington,  regarding  the  in- 
stallation of  an  electric-lighting  system  in 
Mount   Sterling. 

ANDERSON,  IND. — Improvements  are 
contemplated  to  the  municipal  electric-light 
plant  during  the  coming  year,  involving  an 
expenditure  of  about  $100,000. 

BLOOMINGTON,  IND— The  contract 
for  the  electric  work  for  the  new  men's 
gymnasium  of  the  Indiana  University,  to 
cost  $150,000,  has  been  awarded  to  the 
Sanborn   El.   Co.,   Indianapolis,   at   $6,650. 

JASONVILLE,  IND.— The  Sullivan  (Ind.) 
County  El.  Co.  has  purchased  the  plant  and 
holdings  of  the  Jasonville  Wtr.  &  Lt.  Co„ 
which  operates  water  and  lighting  systems 
in  Jasonville  and  furnishes  eleetricj^v  for 
lamps  and  motors  in  Hymera  and  C'oalmont. 
C.  M.  Poor  is  vice-president. 
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MARENGO,  IM'      'ii"-  electric-lighl  and 
watii   wink:;   pumping   station   was  recently 
deatroyed   bj    Are,     M.    R,  Churchill   It    pro 
prletoi 
sr.YMOUR,  IND,     steps  have  hiin  taken 

bj     local     business    nun    to    organize    a     new 

companj    to   i»-   Known   as   the  Commercial 
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electric-lighl  plant  in  Seymour,  Applica- 
tion has  been  made  to  the  City  ''"lined  Tor 
a  21  year  franchise  to  operate  in  the  city. 
The    project     has    Hie    support     of    the    Com- 

m<  r<  iai  Club. 

SULLIVAN.  tND.  The  capital  stock  of 
the  Sullivan  Counts  El.  Co.  has  increased 
its  capital  stock  from  $60,000  to  $150,000. 
The  company  is  contemplating  extending 
its  service  to  many  of  the  larger  towns 
in   Sullivan  County. 

CHICAGO,  ILL. — A-„  >ort  submitted  to 
iii  Commissioners  of  Lincoln  Park  Jan.  1, 
1916,  recommends  the  installation  of  one 
500-kw.,  three-phase,  60-cycle,  2300/4000- 
volt  turbo-generator  set  (non-condensing) 
taking  steam  at  150  lb.  and  exhausting  into 
heating  system,  and  350  new  400-cp.  type 
"C"  boulevard  lamps.  Extension  of  heat- 
ing system  is  also  advised.  C.  H.  Shepard 
is  electrical  engineer  in  charge. 

DECATUR,  ILL. — The  City  Council  is 
considering  the  installation  of  a  new  gen- 
erator  in  the  municipal  electric-light  plant. 

J0LD3T,  ILL. — Preparations  are  being 
made  by  the  Pub.  Ser.  Co.  of  Northern 
Illinois,  Joliet,  for  the  construction  of  a 
steam-driven  generating  plant  near  Bran- 
don's Bridge,  southwest  of  Joliet,  to  cost 
about  $1,500,000.  Sargent  &  Lujruly,  con- 
sulting engineers,  Edison  Building,  Chicago, 
111.,  will  supervise  the  construction  of  the 
plant. 

VIOLA,  ILL. — Bids  will  be  received  by  B. 
D.  Baxter,  president  board  of  trustees,  Vi- 
ola, until  Feb.  14  for  construction  of  water- 
works system,  including  one  60-000-gal. 
steel  tank  on  100-ft.  tower  (alternate  50,- 
000-gal.  tank),  pumping  station  building 
complete,  piping,  valves  and  connections,  one 
80-gal.-per-minute  deep-well  pump,  chain- 
driven  from  electric  motor  directly  con- 
nected to  electric  motor  and  a  check-valve 
manhole.  Specifications  may  be  obtained 
from  the  president  of  the  board  or  from 
Terhune  &  Hopton,  engineers,  Central  Na- 
tional Bank  Building,  Peoria,  111. 

SPARTA,  WIS. — Bids  will  be  received  by 
H.  B.  Sowle,  chairman  building  committee, 
Monroe  County  Insane  Asylum,  care  of 
county  clerk,  Sparta,  until  Feb.  10  for  con- 
struction of  addition  and  alterations  to  the 
Monroe  County.  Insane  Asylum  at  Sparta, 
a  power  house  and  also  a  heating-  plant  and 
plumbing.  Copies  of  plans  and  specifica- 
tions may  be  obtained  on  application  to 
Parkinson  &  Dockendorff,  architects,  La 
Crosse.    Wis. 

WESTBY,  WIS. — The  electric-light  com- 
mittee contemplates  establishing  a  24-hour 
service  in  the  near  future.  Earl  D.  Slach 
is    superintendent. 

APPLETON,  MINN. — Bids  will  be  re- 
ceived by  the  board  of  education,  school 
district  No.  9.  of  Swift  County,  at  the  of- 
fice of  O.  B.  Carlson,  clerk  of  board,  Apple- 
ton,  until  Feb.  14  for  construction  of  new 
two-story-and-basement  high-school  build- 
ing and  for  additions  to  and  alterations  in 
the  present  high-school  building  in  Apple- 
ton,  separate  bids  to  be  submitted  as  fol- 
lows: (a)  General  contract  work  and  all 
material,  except  brick,  sand  and  gravel  : 
(b)  heating:  (c)  plumbing:  (d)  electrical 
wiring.  Plans  and  specifications  may  be  ob- 
tained on  amplication  to  Edwins  &  Edwins, 
architects.  Northwestern  Building.  Minne- 
apolis, upon  deposit  of  $15  for  (a)  plans 
and  $9  for  each  set  of  (bl.  rc>  and  (d) 
plans,  two-thirds  to  be  refunded  upon  re- 
turn  of  plans. 

BRANDON.  MINN. — The  installation  of 
an  electric-light  plant  in  Brandon  is  under 
consideration.  Alfred  J.  Christensen  is  in- 
terested  in   the   project. 

CYRUS,  MINN. — A  franchise  has  been 
granted  to  R.  C.  Oust.  Cyrus,  for  the 
installation  of  an  electric-lighting  system 
here. 

ST.  CLOUD,  MINX.— The  St.  Cloud  Pub. 
Ser.  Co.  is  contemplating  extensive  addi- 
tions to  its  hydroelectric  power  plant, 
which    may    mean    the    construction    of    an 
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school    district     oi     Ii,  linoiid,    until     I- ■ 
foi    thi    erection  of  a    high  and  grade  school 
I. ml. hue.     according     to     plan:;     pi  I  pari  'I     Ii. 
(i.    L.    Lockhart,    architect,    Endlcotl     Build 
ing,    St.     Paul.    .Minn        Separate    bldl 
submit  ted     as    follows         (leneral     co 
lion,      heating      and      ventilating,      plumbing, 
electrical       work,      scienci       and      laboi 
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retary,      Belmond,      and      at      tie 
Builders'    Exchanges   at    Des   .Moines, 
Omaha,     Neb.,    and     St.     Paul    and     Minni 
apolis,   Minn. 

CLARINDA,    IOWA.— The    Lee    Light    & 
Power  Co.,  Clarinda,  is  now  erecting 
power  house  and  office  building.      Rufui    I 
Lee  is  general  manager. 

NEW    HAMPTON,    IOWA.— The    Count 
Commissioners   have  granted    F.   A.    Si 
A.    D.     McKinely    and     W.     \V.     Muri 
franchise     to    erect     and     operate     electrl 
transmission   lines   on   the  public  highwaj 
in  Chickasaw  County. 

OELWEIN,  IOWA. — The  Fayette  Count> 
Utilities  Co.,  Oelwein,  is  reported  to  bi 
templating   extending  its   electric  transmis 
sion    from    Oelwein   to    Hazleton    to   suppl; 
electrical    service    in   that   town. 

VINTON,    IOWA. — Plans    are   being 
sidered   by   the   Iowa  Ry   &  Lt.    Co.,   Ceda 
Rapids,    to    extend    its    transmission    line 
from  Vinton  to  Shellsburg,  Benton  Count> 
and  to  Reinbeck,  Grundy  County. 

AURORA,    MO. — The    Lawrence    Count 
Wtr.,    Lt.    &    Cold    Storage    Co.,    Aurora,   ij 
now    erecting   a    6600-volt,    three-phase,    Z\ 
cycle    transmission    line    to    the    subs 
of   the   Ozark   Pwr.    &  Wtr.    Co.,    1  ]/2    mile 
from    its    station.      Will    make    connectio 
with  the  lines  of  the  Ozark  company  withi    I 
the    next    30    days.      J.    R.    Woodfill,    Jr.,   i 
president    and    manager. 

CUMBERLAND,  MO. — The  proposal  t 
issue  $25,000  in  bonds  for  remodeling  th 
municipal  electric-light  plant  will  be  sul 
mitted  lo  the  voters. 

DEARBORN,  MO. — A  franchise  has  bee 
granted  to  F.  E.  Jeffers  to  supply  electric-it     ] 
in   Dearborn.      Energy   to   operate    t li- 
tem   will    be    secured    from    the    McCom£    | 
dam  on  Platte  River. 

JOPLIN,  MO. — A  new  steam  turbo-get 
erator  set  having  a  rating  of  10,000  hj 
with  necessary  transformers  and  auxiliai 
machinery,  will  be  installed  at  the  Rivertc 
(Kan.)  plant  of  the  Empire  District  El.  C 
An  addition  will  also  be  built  to  the  poW' 
house.  The  cost  of  these  improvements 
estimated  at  $20,000.  George  Hayler 
general  superintendent  of  the  company.  ■ 

KANSAS  CITY,  MO. — Bonds  to  tl 
amount  of  $50,000  have  been  sold,  the  pr 
ceeds  to  be  used  for  extension  to  the  ele 
trie-lighting  system. 

MONETT,  MO. — The  Ozark  Pwr.  &  Wl 
Co.,  Branson,  is  contemplating  the  co 
struction  of  a  substation  in  Monett,  to  co 
about    $40,000. 

MOUNT    VERNON,    MO. — Improvemen 
are  contemplated  to  the  municipal  electri 
light    plant,     involving    an     expenditure 
about  $10,000. 

SPRINGFIELD,  MO. — At  an  election  hi 
Jan.    11    the    proposal    to    issue    $400,000 
bonds    for    the    installation    of   a   municif 
electric-light  plant  was  defeated. 

BOWMAN,  N.  D.— The  Bowman  El.  1 
&  Pwr  Co.  has  purchased  complete  n< 
equipment  for  its  plant,  which  will 
installed  in  the  spring.  When  complet 
a  day  service  will  be  established.  T 
company  is  also  planning  to  establish 
steam-heating  service  next  winter.  W. 
McKenzie   is   president. 

LAKE   NORDEN,   S.   D. — The  Council 
considering  the  question  of  calling  an  el. 
tion   in   the   spring   to   submit   the   propo 
to    issue    bonds    for    the    installation   of 
electric-lighting   system  in   Lake   Norden 

SPRINGFIELD,  S.  D.— The  Artes 
Lt.  Co.  is  planning  the  installation  of 
larger  plant  in  the  spring.  J.  L.  Tur 
is  president. 

WINNER,  S.  D. — Work  will  begin  bef 
April  1  on  the  installation  of  the  electi 
lighting  system  by  Floyd  D.  Hunt,  Chica. 
111.,  who  was  recently  granted  a  20-y 
franchise  in  Winner. 
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HOLDREDGE,  NEB. — The  Intermuuntaiii 
Ry.,  Lt.  &  Pwr.  Co.,  which  recently  took 
over  the  property  of  the  Holdredge  Ltg.  Co., 
has  just  completed  the  installation  of  a 
180-kva.  Allis-Chalmers  generator  and  a 
100-hp.  Diesel  oil  engine.  The  erection  of 
a  20,000-gal.  steel  elevated  tank  is  nearing 
completion,  and  transmision  lines  are  being 
erected  to  Funk,  Wilcox  and  Hildreth  to 
supply  electrical  service  in  those  towns. 

VARPARAISO,  NEB. — The  plant  of  the 
Valparaiso  El.  Co.  was  destroyed  by  fire 
recently.  Arrangements,  it  is  said,  are 
being  made  to  rebuild  the  plant  at  once. 

BUCKLIN,  KAN. — The  village  of  Bucklin 
has  decided  to  abandon  its  municipal  elec- 
tric-light plant  and  to  purchase  electricity 
from  the  Midland  Wtr.,  Lt.  &  Ice  Co.,  Dodge 
{Sty.  Arrangements  are  being  made  by  the 
Midland  company  to  extend  its  transmis- 
sion lines  to  Bucklin,  and  its  service  will 
include  the  town  of  Ford.  The  cost  of  the 
extension  is  estimated  at  $20,000.  Otto 
Thies  is  general  manager  of  the  Midland, 
company. 

CEDAR,  KAN. — The  local  electric-light 
plant  was  recently  destroyed  by  fire.  .  The 
plant,  it  is  understood,  will  be  rebuilt  in 
the   near   future. 

McPHERSON,  KAN.  —  Improvements 
contemplated  to  the  municipal  electric-light 
plant  and  water-works  system  this  year  will 
consist  of  an  electric  generating  unit,  a 
voltage  regulator  and  probably  a  reservoir 
for  water-works.  Arthur  Groesbeck  is 
manager. 

OAKLEY,  KAN. — Contracts  have  been 
awarded  by  the  Municipal  Water  and  Light 
Department  for  the  installation  of  a  new 
electric  generating  unit,  consisting  of  a  70- 
hp.  De  La  Vergne  crude-oil  engine,  a  62i/>- 
kva.,  three-phase,  60-cycle,  2300-volt  gen- 
erator, and  one  20-hp.  motor.  W.  B.  Day 
is  superintendent. 


Southern  States 

LENOIR,  N.  C. — The  Citizens'  Lt.  & 
Pwr.  Co.,  Lenoir,  has  closed  a  contract 
with  the  Ivey  Pwr.  Co.  for  hydroelectric 
power  for  a  period  of  10  years.  The  Ivey 
Pwr.  Co.,  Lenoir,  will  construct  a  plant  on 
Gunpowder  Creek,  near  Granite  Falls,  and 
would  like  to  receive  catalogs,  etc.,  from 
manufacturers  of  electrical  machinery, 
equipment,  etc.  E.  C.  Ivey,  Lenoir,  is  man- 
ager of  the  Ivey  company. 

MADISON,  GA. — The  managers  of  the 
municipal  electric-light  plant  expect  to  pur- 
chase a  voltage  regulator.  G.  W.  Hubbard 
is  superintendent. 

PEARSON,  GA. — A  franchise  has  been 
granted  to  the  Pearson  Mfg.  Co.  for  the 
installation  of  an  eleotric-light  plant  and 
water-works  system. 

KINGSPORT,  TENN—  The  Federal  Dye- 
stuff  &  Chemical  Co.,  30  Pine  Street,  New 
York,  N.  Y.,  is  reported  to  have  engaged 
the  Southwestern  Engineering  Co.,  Bristol, 
Va„  to  design  and  build  a  steam-driven 
electric  generating  plant  for  its  chemical 
factory,  to  cost  about  $100,000. 

KINGSPORT,  TENN. — Plans  are  being 
considered  by  the  Clinchfleld  Portland  Ce- 
ment Corpn.,  Kingsport,  to  increase  the  out- 
put of  its  power  plant  to  supply  electricity  to 
industrial  plants  in  this  vicinity.  It  is 
proposed  to  build  a  new  station  of  from 
7000  kw.  to  10,000  kw.  rating.  L.  L.  Grif- 
fiths,  Kingsport,    is   general    superintendent. 

FAIRHOPE,  ALA— At  an  election  held 
recently  the  proposal  to  issue  $5,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light  plant  was  carried.  Xavier 
A.  Kramer,  Magnolia,  Miss.,  is  engineer. 

MOBILE,  ALA. — The  City  Commission- 
ers are  reported  to  be  considering  having 
all  wires  placed  underground  in  the  city. 

PASS  CHRISTIAN,  MISS.— The  proposal 
to  issue  $7,000  in  bonds  for  the  installation 
of  an  ornamental  street-lighting  system  will 
be  submitted  to  the  voters  on  Jan.  31. 
Xavier  A.  Kramer,  Magnolia,  Miss.,  is  en- 
gineer. 

ASHDOWN,  ARK. — The  Ashdown  Lt.  & 
Pwr.  Co.  will  install  two  Morse-Fairbanks 
oil  engines  (one  25-hp.  and  one  75-hp)  in 
about  60  days.     L.   M.  Warmack  is  owner. 

HEBER  SPRINGS,  ARK.— The  Heber 
Springs  Lt.  Co.  is  negotiating  for  a  contract 
for  supplying  electricity  for  operating  the 
pumping  station  of  the  municipally  owned 
water-works  system.  If  the  deal  goes 
through,  the  company  will  change  its  sys- 
tem to  three-phase,  60  cycles,  and  will  in- 
stall two  directly  connected  generating 
units,  one  of  120  kw.  and  one  of  60  kw~ 
(1"ven  preferably  by  Corliss  engines ;  one 
12o-hp.  boiler  and  one  pump,  complete  with 
switchboards,  exciters,  etc.  The  companv 
expects  to  exchange  its  present  equipment 
for  the  above.     H.  N.  Case  is  manager. 

MARIANNA,  ARK.— The  Arkansas  Lt.  & 
iwr.   Co.,  Arkadelphia,  expects  to  install  a 


new  engine  and  generator  in  its  local 
plant. 

NEWPORT,  ARK. — The  Arkansas  Lt.  & 
Pwr.  Co.,  Arkadelphia,  expects  to  erect  a 
new  power  plant  in  Newport  and  install  new 
equipment,  including  engines,  generator 
and  switchboard. 

MOUNTAIN  VIEW,  OKLA. — Bonds  to 
the  amount  of  $8,000  have  been  voted  for 
the  municipal  electric-light  plant. 

STRATFORD,  OKLA. — The  proposal  to 
issue  $10,000  in  bonds  for  the  installation 
of  a  municipal  electric-lighting  plant  will 
soon  be   submitted   to  the  voters. 

AUSTIN,  TEX. — Plans  are  being  consid- 
ered by  the  Texas  Pwr.  Co.,  Dallas,  it  is 
reported,  for  the  erection  of  a  large  power 
plant  in  Austin.  The  company  is  also 
planning  to  extend  its  electric  transmission 
lines   to  points  south  of  Waco  and  Austin. 

GALVESTON,  TEX. — Bids  will  be  re- 
ceived by  John  D.  Kelly,  city  secretary, 
Galveston,  until  Feb.  10  for  sinking  three 
12-in.  wells  for  the  city  water  supply  at 
Alta  Loma  and  for  equipment,  and  also  the 
necessary  pumping  apparatus,  having  a 
daily  capacity  of  3,000,000  gal.,  to  be  elec- 
trically operated.  Specifications  may  be 
seen  at  the  office  of  the  city  secretary,  from 
whom  copies  may  be  obtained  upon  appli- 
cation. 

GALVESTON,  TEX. — The  committee  of 
engineers  appointed  by  the  Mayor  to  re- 
port on  water-works  system  at  Alta  Loma 
as  to  the  advisability  of  installing  an  air 
compressor  recommends  that  bids  be  asked 
for  drilling  four  wells,  each  producing 
1,000,000  gal.  daily;  also  that  a  steam- 
driven  generating  unit  of  high  efficiency  be 
installed.  The  cost  of  wells,  pumps  and 
motors  is  estimated  at  $28,000,  and  that  of 
pipes,  electrical  equipment  and  other  neces- 
sary equipment  at  $15,000  additional. 

NIXON,  TEX. — -Application  has  been 
made  to  the  City  Council  for  a  franchise  to 
install  and  operate  an  electric-light  plant  in 
Nixon. 

TYLER,  TEX. — The  property  of  the  Tyler 
Trac.  Co.,  it  is  reported,  has  been  pur- 
chased by  F.  C.  Cotton  of  Denver,  Col.  The 
new  owner,  it  is  understood,  will  install 
new  machinery  in  the  power  plant  and  make 
extensions  to  the  lines. 


Pacific  States 

COUPEVILLE,  WASH. — The  local  elec- 
tric-light plant  has  been  purchased  by 
H.  E.  Wood,  Langley,  who,  it  is  said, 
intends  to  make  extensions  and  improye- 
ments  to  the  system.  Mr.  Wood  will  take 
over  the  management  of  the  property 
Feb.    1. 

EPHRATA,  WASH. — Application  has 
been  made  to  the  City  Council  by  the  Grant 
County  Pwr.  Co.,  Wilson  Creek,  for  per- 
mission to  erect  an  electric-light  and  power 
system  in   Ephrata. 

NORTHPORT,  WASH. — The  Northport 
Smelting  &  Refining  Co.  is  reported  to 
have  purchased  a  power  site  at  the  source  of 
the  smelter's  flume,  several  miles  out  of 
Northport.  The  site  includes  what  is  known 
as  the  old  Morrill  mill  site. 

PE  ELL,  "WASH.— The  electric  plant  of 
the  Central  Lt.  &  Mfg.  Co.,  Pe  Ell,  has 
been  put  out  of  commission  by  the  washing 
out  of  its  dam  across  the  Chehalis  River. 
The  dam  cannot  be  repaired  until  the  dry 
season  sets  in  next  summer.  The  company, 
it  is  reported,  is  considering  the  installa- 
tion of  an  engine  to  drive  the  plant  in 
the   meantime. 

PORT  TOWNSEND,  WASH. — The  City 
Council  has  instructed  the  city  attorney  to 
prepare  an  ordinance  to  submit  to  the  voters 
the  proposal  to  purchase  the  electric  plant 
of  the  Key  City  Lt.  &  Pwr.  Co.,  to  be  owned 
and  operated  by  the  municipality.  The 
companv  has  offered  to  sell  the  plant  for 
$75,000. 

SPOKANE,  WASH. — Property  owners  on 
Sprague  Avenue  have  petitioned  the  City 
Council  for  a  curb-lighting  system  on  that 
thoroughfare. 

BURNS,  ORE. — The  El.  Lt.  &  Pwr.  Co. 
of  Burns  expects  to  purchase  a  Diesel  or 
similar  engine  of  about  100  hp.  within  the 
next  12  months.     H.  M.  Horton  is  president. 

CONDON,  ORE. — The  Condon  El.  Co.  is 
negotiating  with  the  city  for  contract  for 
pumping  the  city  water  supply.  If  the  deal 
goes  through,  the  company  expects  to  in- 
stall a  100-kw.,  three-phase,  2300-volt  gen- 
erator.    A.  B.  Bowers  is  manager. 

OSWEGO,  ORE. — The  Commissioners  of 
Multnomah  County  have  granted  the  Os- 
wego Lake  Wtr.,  Lt.  &  Pwr.  Co.  a  25-year 
franchise  to  erect  and  operate  electric 
transmission  lines  over  the  county  roads. 

PRAIRIE  CITY,  ORE. — Permits  have 
been  granted  by  the  State  engineer  to  the 
Prairie  Pwr.  Co.  for  the  development  of 
952   hp.    from   John   Day   River   and   Warm 


Springs,  near  Prairie  City.  The  company 
proposes  to  extend  canal  near  Prairie  City 
about  2  miles,  construct  a  reservoir  at 
Strawberry  Lake  and  develop  power  to  gen- 
erate electricity  to  be  transmitted  to  Prairie 
City,  Canyon  City  and  John  Day.  The  cost 
of  the  work  is  estimated  at  $45,000. 

SALEM,  ORE.— Mayor  H.  O.  White  has 
i ecornmcndod  the  installation  of  a  municipal 
electric-lighting  plant  to  the  City  Council. 

RIVERSIDE,  CAL. — The  Council  has 
approved  the  recommendation  of  an  exten- 
sion of  the  lighting  system  along  Palmy- 
rita   Avenue. 

SAN  FRANCISCO,  CAL.— The  City  El. 
Co.  has  purchased  a  site  on  Bush  Street 
west  of  Grant  Avenue,  on  which  it  proposes 
to  erect  a  substation  two  or  three  stories 
high. 

SAN  FRANCISCO,  CAL. — Plans  are  be- 
ing considered  by  the  Downtown  Association 
and  the  lighting  committee  of  the  super- 
visors for  the  installation  of  luminous-arc 
lamps  on  Market  Street,  from  the  Em- 
barcardero  to  Fulton  Street,  to  cost  about 
$35,000  per  year.  The  Pacific  Gas  &  El. 
Co.  will  bear  the  cost  of  installing  the  new 
lamps,  which  is  estimated  at  $100,000. 

VICTORVILLE,  CAL. — The  Southern 
Sierra  Pwr.  Co.,  Victorville,  has  secured  a 
contract  to  furnish  energy  to  the  South- 
western Portland  Cement  Co.,  Victorville, 
with  1400-kw.  load,  using  three  500-kva., 
33,000/1440-volt  transformers.  The  com- 
pany will  erect  10  miles  of  three-phase,  33,- 
000-volt  transmission  line  from  substation 
to  cement  plant.  B.  T.  Ergenbright  is  local 
superintendent. 

HAILEY,  IDAHO. — The  City  Council  has 
granted  R.  W.  Ferris  a  second  franchise 
to  install  and  operate  an  electric  light  and 
power  plant  and  distribution  system  in 
Hailey.  Under  the  terms  of  the  franchise 
work  must  be  started  before  May  1,  1916. 

KINGMAN,  ARIZ. — The  Desert  Pwr.  & 
Wtr  Co.,  Kingman,  is  extending  its  trans- 
mission lines  to  Chloride  and  Oldtrails.  F. 
A.  Wilde,  Jr.,  is  treasurer  and  manager. 

PHOENIX,  ARIZ. — The  Citv  Council  has 
engaged  Burns  &  McDonnell,  consulting  en- 
gineers, Interstate  Building,  Kansas  City, 
Mo.,  to  prepare  preliminary  plans  and  esti- 
mates and  report  on  the  installation  of  a 
complete  municipal  electric-light  plant  and 
a  new  municipal  gas  plant  for  the  city  of 
Phoenix.  After  completion  of  preliminary 
plans  a  bond  election  will  be  called.  The 
cost  of  these  improvements  is  estimated  at 
$750,000.  In  connection  with  these  improve- 
ments the  city  has  under  consideration  the 
purchase  of  energy  from  the  Roosevelt  dam. 
George  W.  Barrows  is  chairman  of  com- 
mittee. 

BOZEMAN,  MONT. — The  City  Council 
has  recommended  the  installation  of  a 
special  lighting  system  to  include  the  whole 
city  of  Bozeman,  supplementing  the  clus- 
ter lamns  recently  installed  on  Main 
Street.  The  new  plans  provide  for  orna- 
mental steel  posts  placed  along  the  curb, 
to  cost  approximately  $85,428. 

TRINIDAD,  COL. — A  number  of  im- 
provements are  contemplated  by  the  Trini- 
dad El.  Trans.  Ry.  &  Gas.  Co.,  including 
the  installation  of  a  new  turbine,  depend- 
ing on  closing  certain  power  contracts. 
The  company  expects  to  conduct  a  vigorous 
campaign  for  house-wiring  and  for  the  sale 
of  heating  appliances.  F.  P.  Wood  is  gen- 
eral manager. 


Canada 

COBDEN,  ONT. — The  ctty  of  Cobden  is 
contemplating  the  installation  of  a  dis- 
tributing system  for  hydroelectric  power, 
to  cost  about  $20,000. 

MONTREAL,  QUE.  —  The  Montreal 
Tramways  Co.  is  contemplating  extensions 
and  improvements  to  its  steam  generating 
plant  on  Notre  Dame  Street,  to  cost  be- 
tween   $2,000,000   and   $3,000,000. 

YORKTON,  SASK. — The  Yorkton  Munici- 
pal Power  and  Light  Department  expects 
to  install  a  500-hp.  boiler  unit  about  next 
October,  for  which  contracts  have  been 
placed.  W.  D.  Macpherson  is  general  su- 
perintendent. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Feb.  10  for  furnishing  masthead  lamps, 
generator  brushes,  lead  bends,  steel  clamps, 
vises,  drills,  etc.  Blanks,  and  general  in- 
formation relating  to  this  circular  (No. 
1008)  may  be  obtained  at  the  above  office 
or  the  office  of  the  assistant  purchasing 
agents.  24  State  Street.  New  York.  N.  Y.  : 
614  Whitney-Central  Building,  New  Or- 
leans, La.,  and  Fort  Mason,  San  Francisco. 
Cal. 
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ai..i  i)ii-ii  .-I  s       i :      i :.     t  llaussen,     i  larl 
l,. nl.    ('..mi         \pp      in. -.1    Oct,     '-'7.     1914 
Constructed  <>f  paper  with   Range  to  grip 
mouthpli 

1,168,812      Loading  Coil   \m>  Cash  Theri 
por  ;  9    B    Kent,   New    fork,  N.   JT.     A.pp 
died  Bept.   12.   1914       Mr  gap  construction 
coil  of  minimum  si/.c. 

1,168,314.  Ignition  System;  C.  F.  Ketter- 
ing, Dayton,  Ohio.  App.  died  No>  B, 
1910  Dissipates  conductive  currents 
In  the  secondary  circuits. 

1,168,819       Automatic       Telephone     E3x 
change    System;    a      E.     Lundell,     New 
Fork,    N     v       App.    filed    Aug.    22,    1918. 
Operator's    set    automatically     associated 
witii  selected  connecting  circuit. 

1,168,322.     Automobile  Horn;   k.   ii.   Man 
son,    Elyria,    Ohio.      App.    died    April    24, 
1911.       Contacts     arranged     to     prevent 
accidental    operation. 

1,168,346.   Apparatus    por    Electric    Weld 

INO ;      E.      Thomson,      Swampseolt,      Mass. 
App.    tiled    Feb.    20,    1915.      "Snap"    weld. 

1,168,851.  BATTERY  Lamp;  P.  W.  Wake- 
field. Vermilion,  Ohio.  App.  filed  Feb. 
20,  1915.  Lantern  construction  using 
ordinary  dry  cell. 

1,168,871.  Circuit  Controller;  W.  P. 
Anderson,  Dayton,  Ohio.  App  filed  Sept. 
12,  1912.  Compensates  for  inaccuracies 
in  the  switch  elements. 


1,168,378 — Transformer-Bell  Device 


1,168,378.  Transformer-Bell  Device  ;  C. 
E.  Campbell,  Lynn,  Mass.  App.  filed 
Sept.  2,  1915.  Bells  and  transformer 
mounted   on   common  base. 

1,16S,3S3.  Method  of  Starting  Synchro- 
nous Polyphase  Motors;  C.  J.  Fech- 
heimer.  Glen  Ridge,  N.  J.  App.  filed 
May  6,  1913.  Applies  to  motor  arma- 
ture voltages  which  are  fractions  of  the 
working    voltages. 

1,168,385.  Attachment  for  Electric 
Welding  Machines  ;  E.  Fulda,  New 
York,  N.  Y.  App.  filed  Aug.  6,  1913. 
Includes  an  auxiliary  hinged  electrode 
arm. 

1,168,411.  Electric  Filament  Lamp;  T. 
O'Donnell,  Ironwood,  Mich.  App.  filed 
Nov.  6,  1914.  Separate  filaments  of  two 
or  more  lamps  are  combined  in  a  single 
lamp. 

1,168,419.  Selector  Switch;  J.  N.  Rey- 
nolds. Greenwich,  Conn.  App.  filed  Dec. 
16,  1913.  Improved  terminal  bank  struc- 
ture. 

1,168.432.  Telegraphone  ;       F.       Seelau, 

Berlin-Wilmersdorf,        Germany.  App. 

filed  May  2S,  1914.  Set  into  operation 
to  record   incoming  calls. 

1.168.438.  Electric  Relay;  R.  W.  Tarrant, 
Clapham,  London,  England.  App.  filed 
June  3,  1914.  Embodies  field  electro- 
magnet  and    armature    electrode   magnet. 

1.165.439.  System  of  Constant-Current 
Distribution  ;  P.  H.  Thomas,  Upper 
Montclair,  N.  J.  App.  filed  March  22, 
1913.  Overcomes  tendencies  to  disturb 
series  operation. 

1,168,506.  Pneumatic  Electric  Fire 
Alarm  ;   C.   J.  Jenne,  San  Francisco,  Cal. 
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uiiii  pressure  cylinder  and  gage 
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i;     AND    THE     LlK  B        K       EL     I  ,i  Ijebl.id, 

Jartva,    near    Stockholm,    Sweden.      App. 

Bled    Dec    I,    1918.      Juxtaposed   coils    with 
I  BS  on   single  shaft. 

"9.  Connector  tor  Electric  Con- 
ductors; II  P.  Maxim,  Norfolk,  Ya 
\pp  Bled  Jan.  15,  1913.  Spring  clip  for 
dry  cell. 

1,168,538.   Electricity  Rectifier;     T.     J. 

.Murphy,     Rochester,  N.     V.       App.     filed 

March     15,      1910.  Synchronous     light- 
running   motor. 

1,168,541.  Apparatus  for  Wireless 
Telephone  :  10.  B.  Myers,  Now  York. 
N.  Y.  App.  Bled  Dec.  27,  1911.  Selec- 
tively   and    secretly    tuned. 

1,168,571.    Elk's    Clock;    T.    W.  Shepherd, 

Waltham,     Mass        App.     filed  Dec.     10, 

1913.       Elk's    head    attachment  for    clock 
dial. 

1,168,587.  Means  for  Indicating  Faults 
and  Breaks  in  Electric  Conductors; 
E.  Baillat,  T'ont  de  Beauvoisin.  France. 
App.  filed  May  4,  1914.  Independently 
acting  indicating  and  circuit-breaking 
devices. 

1.168.595.  Lightning  Arrester:  A.  J. 
Bowie,  Jr.,  San  Francisco,  Cal.  App. 
filed  Feb.  26.  1910.  Discharges  without 
materially  affecting  line  voltage. 

1.168.596.  Cable-Bonding  Device;  E.  L. 
Brockway,  Glenside,  Pa.  App.  filed  Jan. 
16.  1915.  Readily  applied  to  adjoining 
cables. 

1,168.603.  Printing  Telegraph;  L,.  Cere- 
botani,  Munich,  Germany.  App.  filed  April 
24,  1913.  Type  wheel  continues  to  ro- 
tate  after  an    impression. 

1,168.624.  Trolley  Retriever;  R.  E.  Gear- 
hart.  Maryville,  Mo.  App.  filed  May  8, 
1915.     Particularly  simple  construction. 

1,168,630.  Signal  System:  B.  B.  Hatch, 
Roston,  Mass.  App.  filed  July  16,  1915. 
Two  normally  closed  disarrangement  cir- 
cuits. 

1.168.637.  Self-Restoring  Switch  for  Ig- 
nition Systems  of  Internal-Combus- 
tion Engines  •  F.  R.  Hoyt.  East  Orange, 
N.  J.  App.  filed  Jan.  29,  1915.  Thermo- 
stat breaks  circuit  when  contacts  stop  in 
closed  position. 

1.168.638.  Periodic  Interrupter  for  Igni- 
tion Systems  of  Intfrnal-Combustion 
Engines  ;  F.  R.  Hovt.  East  Orange.  N.  J. 
App.  filed  Jan.  29.  1915.  Two  breaker 
arms  simultaneously  moved  in  opposite 
direction. 

1.168.639.  Battery  Alternator  for  Igni- 
tion Systems  of  Internal-Combustion 
Engines  ;  F.  R.  Hoyt.  East  Orange,  N.  J. 
App.  filed  Feb.  2,  1915.  Battery  current 
.pv^rsed  at  each  separation  of  the  con- 
tacts. 

1.168.696.  Telegraphic  Transmitting  De- 
vice ;  J.  H.  Abernethy,  Danville.  Va.  App. 
Pled  Anril  17  1915.  Series  of  dots  pro- 
duced by  single  operation. 

1.1*68.699.  Water-Level-Actuated  Mech- 
anism: A.  Arbib.  New  York,  N.  Y.  App. 
filed  Nov.  12,  1913.  Rings  alarm  when 
bathtub  is  filled. 

1,168,704.  Type-Operating  Mechanism  for 
Typewriting  Machines  :  O.  Bennett,  Pla- 
cerville,  Cal.  App.  filed  Jan.  18,  1915. 
Electrically  operated  type. 

1,168,706.  Tension  Indicator  for  Felts, 
fourdrinier  wires  and  paper  sheets; 
J.  W.  Brassington,  Wilmington,  Del.  App 
filed  June  9,  1915.  Indicates  tension  con- 
dition of  Fourdrinier  wire  to  spuerin- 
tendent. 

1,168.724.  Electric  Lantern;  W.  P.  Hart- 
ford and  C.  M.  Rickoff,  Chicago,  111.  App. 
filed  Aug.  7,  1915.  Dry  cell  in  base  of 
lantern  structure. 


Clev<  land,  Ohio      App   flli  L91I 

\pph.  .i  io  i all  b)    i"  ncil  arc  w<  Idlng 

• 
Inhii  i      ti     Smith,    Philadelphia, 

r.-i  \pp  filed  m  ■  16.  1910  Automatic 
pla  )  •  i .     particularly      toi      grs  nd     piano 

pla     I 

1,168,76  u  Ait.M     Mechanism: 

i  i aux,  Ingle?  App    filed 

May   L6,  1914 

"74       Meteri no    Panxlboard;    i      B 

Adam,  st  Lone  Mo  App.  Bled  Apni  i, 
1911.      i  '.iii  Icula  r   meter   bu  bai     can    be 

■   ■   led. 

1,168,79  Holder    and    Insulator: 

C,    s.    [Trench.    Balem,    Ohio       App 
Sept.    5,     1912.      Obviates    necessity    for 

Wrapping   Wire   around   insulator. 

1,168,826.     Electric  Lantern;  .i    <;    Petei 

son,    Jersey    <  * i I  >' ,    N.    J.       App.    Bled 

28,   1915.      Lantern  case  receives  standard 

dry  cell. 

l,16S,8:s7.      Method    op     Producing 

tions  ;  E.  von  Lepel,  Ber- 
lin-Wilmersdorf, Germany.  App.  filed 
Dec.  29.  1914  Extinguishes  spark  after 
flrsl   half  oscillation 

1,168,846.      Electrical    Bell    Attachment 

FOR  Pianos  ;  R.  A.  Bessingcr,  Wellington, 
Ohio.  App.  filed  July  16,  1915.  Electric 
bell-ringing  device  attachable  to  any 
piano. 

1,168,892.  Battery  Lamp;  N.  Kribs,  Dun- 
dee, 111.  App.  filed  May  10,  1915.  Uses 
ordinary  dry  cell;  pivoted  lamp  holder. 

1,168,894.  Telephone-Exchange  Trunk- 
ing  System  ;  F.  Lubberger,  Chicago,  111. 
App.  filed  Nov.  29,  1909.  Semi-automatic 
(seventy-three  claims). 

1,168,904.  Extension  or  Party-Line  Tele- 
phone ;  R.  Owens,  Chicago,  111.  App. 
filed  July  5,  1906.  Automatic  or  semi- 
automatic. 

1,168,957.  Indicating  Apparatus;  N.  J. 
Nessa,  Sioux  F"alls,  S.  D.  App.  filed  Sept. 
9,  1914.     Float-operated  circuit  closer. 

1,168,971.  Mail-Box  Signal;  A.  Sinickl, 
Pittsburgh,  Pa.  App.  filed  Feb.  27,  1915. 
Flag  on  mail  box  indicates  where  push- 
button  in   house  is  pressed. 


1,168,753.       Rail     Bond 


Silliman, 


1,168,385 — Attachment    for     Electric    Weld- 
ing Machines 

1,168,977.  Electric  Switch  ;  G.  B.  Thomas, 
Bridgeport,  Conn.  App.  filed  March  28, 
1913.     Quick  make-and-break  key  socket. 

1,169,005.  Combined  Level  and  Plumb;  G. 
W.  Caswell  and  C.  E.  Welt,  Cliftondale, 
Mass.  App.  filed  Sept.  15,  1915.  Dry 
cell   and    bulbs    contained    in    level    stock. 

1,169,011.  Insulator;  H.  A.  Cook,  Dixon, 
Neb.  App.  filed  Sept.  26,  1914.  Made 
of  reinforced  glass. 

1,169,038.  Telephone  Receiver  ;  A.  D. 
Jones,  Philadelphia,  Pa.  App.  filed  May 
7,  1913.  Novel  mounting  of  diaphragm 
and  armature. 

1,169,067.  Method  and  Means  for  Auto- 
matic Accounting  ;  W.  J.  Crumpton,  Su- 
perior, Wis.  App.  filed  Aug.  4,  1908. 
Timer,  counting  wages,  etc.   (126  claims). 

1,169,078.  Accounting  System  ;  F.  O.  Heu- 
ser,  Chicago,  111.  App.  filed  Jan.  3,  1910. 
Wage  accounting  and  distribution  to  a 
plurality  of  jobs. 

1,169,082.  Discharge  Tube:  R.  von  Lieben, 
E.  Reisz  and  S.  Strauss,  Vienna,  Austria- 
Hungary.  App.  filed  June  29,  1912.  In- 
candescent  metallic  oxide  cathodes. 

1,169,089.  Electric  Switch;  B.  L.  Law- 
ton  and  B.  A.  Spitzer,  Meriden,  Conn. 
App.  filed  July  6,  1915.  For  automobile 
lights  particularly. 

1,169,099.  Snap  Switch;  E.  C.  Wilcox  and 
B.  A.  Spitzer,  Meriden,  Conn.  App.  filed 
June    22,    1914.      For   automobile   lighting 

systems. 

1,169,102.  Measured-Service  Telephone 
System  ;  T.  G.  Martin,  Chicago,  111.  App. 
filed  Jan.  17,  1907.  Common  battery, 
automatic  or  semi-automatic. 
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The  "  Wire-Your-Home  Month  "  Campaign 

THE  inauguration  of  a  nation-wide  "wire-your- 
home"  campaign  by  the  Society  for  Electrical  De- 
velopment is  of  particular  interest  because  it  is  the 
first  time  that  any  effort  has  been  made  to  synchronize 
the  industry  in  such  a  work.  The  spring  house-wiring 
campaign  has  come  to  be  an  institution  in  every  com- 
munity blessed  with  progressive  contractors  and  cen- 
tral stations,  but  it  has  been  a  purely  local  movement 
with  a  local  influence.  Much  greater  will  be  the  im- 
pulse from  a  co-operation  that  will  tie  in  the  advertis- 
ing and  selling  activities  of  both  manufacturers  and 
jobbers  and  put  the  strength  of  the  whole  industry  into 
a  concerted  campaign.  It  will  focus  the  attention  of 
the  entire  public  simultaneously  in  all  cities,  and  the 
movement  will  gather  strength  as  it  travels.  There  are 
probably  few  central  stations  that  have  not  already 
given  some  thought  to  spring  wiring  plans,  but  the 
society's  announcement  comes  in  good  time.  The  wir- 
ing of  a  home  is,  after  all,  the  very  basis  of  electrical 
development,  and  no  activity  that  the  Society  for  Elec- 
trical Development  could  engage  in  could  in  truer  sense 
advance  its  cause  or  prove  a  greater  service  to  the  in- 
dustry. 


Co-operating  for  Export  Trade 

IT  is  fair  to  say  that  the  average  American  manu- 
facturer knows  little  about  foreign  trade.  The 
United  States  broadly  has  been  sufficient  unto  itself,  and 
American  industries,  with  relatively  few  exceptions, 
have  developed  in  a  domestic  market  of  free  trade  be- 
tween states  of  our  United  States.  Other  nations- 
Great  Britain  and  Germany,  for  example — have  for 
years  depended  largely  on  their  trade  with  foreign 
countries  and  consequently  not  only  have  the  knowledge 
of  the  business  which  comes  with  experience  but  have 
built  up  a  vast  fabric  of  commercial  machinery  in  finan- 
cial, exchange,  transportation  and  selling  methods  with 
which  relatively  few  concerns  in  the  United  States  have 
had  direct  competition.  Temporarily  this  tremendous 
foreign  merchandising  machine  has  been  thrown  out 
of  gear  by  the  war,  and  for  the  first  time  in  their  his- 
tory manufacturers  of  the  United  States  have  an  op- 
portunity to  enter  foreign  markets  with  relatively  little 
competition.  Different  phases  of  this  unusual  interna- 
tional trade  situation  were  discussed  by  delegates  at  the 
third  Foreign  Trade  Convention  at  New  Orleans  on  Jan. 
27  to  29.  A  paper  on  export  co-operation,  dealing  with 
its  necessity  and  advantage  and  with  legislative  enact- 
ments relating  to  it,  by  M.  A.  Oudin,  manager  of  the 
foreign  department  of  the  General   Electric  Company, 


crystallized  a  most  important  side  of  the  discussion. 
Mr.  Oudin  showed  that  one  of  the  most  effective  instru- 
ments for  the  promotion  of  foreign  trade  on  the  part  of 
England  and  Germany  was  co-operation  between  differ- 
ent business  interests.  In  Germany  cartels  and  syndi- 
cates often  finance  and  equip  complete  installations, 
dividing  the  business  among  the  different  members.  In 
England  the  Wire  and  Cable  Association  is  a  powerful 
co-operative  organization  for  promoting  the  sale  of 
British  wire  and  cable.  Our  export  statistics  indicate 
that  a  goodly  proportion  of  our  sales  of  manufactured 
articles  abroad  are  made  by  a  comparatively  few  large 
concerns.  These  companies  have  done  pioneer  work  in 
establishing  a  market  for  American-made  products. 
The  smaller  manufacturers  have  followed  the  larger 
ones  into  these  established  markets.  In  one  case  a 
large  corporation  turned  over  its  credit  information  to 
a  manufacturers'  association  without  charge.  Com- 
plete freedom  of  action  for  co-operative  effort  to  meet 
the  conditions  of  foreign  trade,  however,  cannot  come 
without  the  assurance  that  such  co-operation  will  not 
be  interpreted  by  the  government  as  combination  in 
restraint  of  trade  under  the  Sherman  and  Clayton  acts. 
Chairman  Davies  of  the  Federal  Trade  Commission 
stated  emphatically  at  the  National  Foreign  Trade  Con- 
vention that  the  Federal  Trade  Commission  realizes 
this  condition  and  stands  ready  to  aid  in  the  promotion 
of  foreign  trade  by  any  means  within  its  power.  We 
are  face  to  face  to-day  with  this  anomalous  situation, 
that  restrictive  legislation  enacted  in  part  at  least  to 
equalize  opportunities  for  the  small  manufacturer  is 
now  reacting  to  prevent  him  from  combining  with  his 
fellows  to  enter  the  foreign  market  on  an  equal  basis 
with  European  competition.  The  Federal  Trade  Com- 
mission has  been  investigating  the  subject  of  export 
co-operation.  If  it  will  do  the  unusual  thing  and  show 
what  the  American  manufacturer  can  do,  and  not  make 
it  necessary  for  him  to  make  plans  with  the  fear  that 
what  he  proposes  may  be  interpreted  as  illegal,  it  will 
give  a  real  impetus  to  the  development  of  the  foreign 
trade  of  the  United  States. 


Lighting  and  Accidents 

IT  is  generally  enough  agreed  that  good  lighting,  in- 
doors or  out,  tends  to  prevention  of  accidents,  and 
some  statistical  data  on  the  matter  are  already  at  hand. 
In  the  discussion  of  industrial  lighting  recently  before 
the  Illuminating  Engineering  Society  in  London  some 
additional  data  and  suggestions  appear  which  are  worth 
consideration.  In  the  first  place,  a  four  years'  record 
of  accidents  to  persons  on  railways,  obtained  from  the 


E  L  ECT  RICAL     WORLD 


Vol..  (57,  No.  6 


Board    of    Trade    returns,    gave    striking    evidence    thai 

darkness  brings  accidents  in  Increasing  numbers.  In 
this  instance  no  accidents  occurring  to  trains  were  con- 
sidered, hut  only  those  which  Involved  simply  persons, 

and  these  Increased  by  nearly  'JO  per  cent  in  the  mid- 
winter period.  The  Increase  was  specially  noticeable 
in  connection  with  accidents  to  employees.  This  agrees 
in  the  main  with  the  general  data  obtained  from  fac- 
tories, all  of  which  seem  to  show  that  the  dark  seasons 
and  the  dark  hours  are  the  dangerous  ones.  Inciden- 
tally, one  of  those  discussing  the  problem  intimated 
there  was  some  evidence  at  hand  to  show  that  the  period 
of  transition  from  natural  to  artificial  lighting  was  one 
more  than  usually  productive  of  accidents.  Whether 
the  observed  difference  is  actually  due  to  the  transition 
period,  or  merely  to  the  fact  that  this  period  occurs  at 
dusk,  when  the  total  lighting  is  apt  to  be  a  minimum, 
remains  to  be  seen. 

Further,  some  very  pertinent  suggestions  regarding 
the  lighting  of  stairways  were  brought  out.  Stairways 
are  generally  rather  badly  lighted,  since  those  going  up 
or  down  them  are  too  often  in  their  own  shadows  and 
exposed  to  over-bright  sources  of  light,  if  light  there 
be.  Well-shaded  and  well-placed  lamps  lighting  the 
stairways  somewhat  obliquely  so  as  to  diminish  the 
shadow  difficulties  would  save  many  a  tumble.  In  this 
same  line  one  may  mention  the  all  too  frequent  fault  of 
placing  street  lamps  exactly  along  the  line  of  a  cross- 
ing so  that  everyone  walking  in  it  away  from  the  light 
is  in  dense  shadow  and  cannot  in  the  least  see  whether 
the  crossing  is  clear  or  beset  with  more  or  less  serious 
pitfalls.  It  is  quite  as  bad  in  going  toward  the  light 
on  a  crowded  crossing,  because  of  the  shadows  of  the 
persons  ahead.  The  result  is  generally  more  annoying 
than  serious,  but  the  same  fault  carried  out  on  a  long 
staircase  might  produce  grave  accidents.  Staircases  in 
factory  buildings  are  usually  not  well  lighted,  generally, 
through  sheer  carelessness.  Well-shaded  and  ample 
light  is  the  industrial  insurance  company's  best  friend. 
A  company  engaged  in  this  sort  of  business  ought  ac- 
tively to  co-operate  in  enforcing  suitable  lighting.  The 
fire  underwriters  have  done  an  enormous  amount  of 
work  in  improving  the  safety  of  electrical  installations. 
They  have  power  to  enforce  their  decrees,  and  so  have 
those  who  in  dealing  with  industrial  insurance  find 
additional  risks  produced  by  inefficient  and  improper 
lighting.  It  is  a  case  where  a  little  forethought  will 
give  great  assistance  in  helping  to  enforce  statutory 
regulations  by  efficient  insurance  rules. 


Mechanical  Problems  of  Tower  Lines 

THE  manifest  purpose  of  a  tower  line  for  overhead 
power-transmission  conductors  is  to  support  the 
latter  safely  under  all  reasonable  contingencies  of  wind 
and  weather.  This  means  that  the  towers  must  be 
capable  of  supporting  reasonably  balanced  loads  in  the 
direction  of  the  lines,  and  a  reasonable  maximum  of  lat- 
eral wind  force,  when  the  conductors  are  in  their  worst 
condition  as  to  deposited  snow  and  sleet.  The  problems 
involved  in  tower  design  are  then  not  very  difficult. 


if,  however,  one  or  more  of  the  suspended  conductors 
should  accidentally  break,  then  the  fore  and  aft  loads. 
instead  of  being  nearly  balanced,  become  greatly  dis- 
torted, tending  to  pull  the  towers  over  in  opposite  direc- 
tions away  from  the  break.  The  towers  must  then  be 
sufficiently  stiff  fore  and  aft  to  carry  this  load,  or  an- 
chor guys  must  be  installed  at  suitably  short  intervals 
to  take  the  stresses;  otherwise  the  line  of  towers  may 
collapse  like  a  pack  of  cards.  It  is  in  this  direction  that 
the  problem  of  mechanical  design  is  most  difficult.  To 
make  each  and  every  tower  sufficiently  strong  to  stand 
the  fore-and-aft  stresses  occasioned  by  a  complete  rup- 
ture of  all  the  conductors  in  an  adjacent  span  frequently 
involves  massive  construction  and  heavy  expense.  A 
certain  degree  of  fore-and-aft  flexibility  in  the  towers 
is  necessary,  in  order  that  the  stresses  of  rupture  may 
be  shared  in  fair  proportion  by  a  number  of  adjacent 
towers  along  the  line. 

Any  adequate  mechanical  design  of  a  tower  line  there- 
fore involves  a  proper  safeguarding  against  stresses 
in  accidental  rupture,  by  tower  rigidity,  tower  flexibil- 
ity and  guy  reinforcements. 

The  mechanical  problem  of  the  distribution  of  rup- 
ture stresses  along  a  line  of  adjacent  towers  is  clearly 
very  complicated.  Nevertheless,  it  can  be  brought  un- 
der practical  control  by  the  use  of  certain  approxima- 
tions. The  subject  has  been  already  discussed  in  the 
Electrical  World,  more  than  once  during  the  last  few 
years,  and  certain  approximate  formulas  have  been  pre- 
sented to  our  readers. 

A  new  and  extensive  investigation  of  the  subject  has 
recently  been  made  by  a  Japanese  engineer,  Koga  Kato, 
and  published  in  the  Journal  of  the  Society  of  Mechani- 
cal Engineers  of  Tokyo.  The  paper  is  divided  into  three 
sections.  The  first  deals  with  the  ordinary  catenary  and 
parabolic  discussion  of  a  span  whose  ends  are  level  with 
each  other.  The  second  discusses  the  mathematical 
theory  of  a  flexible  tower.  The  third  treats  of  the 
strength  of  a  long  column,  its  own  weight  being  taken 
into  consideration.  The  mathematical  formulas  derived 
are  long,  but  are  interesting  as  throwing  light  on  the 
engineering  theory.  The  paper  forms  only  the  first 
three-section  part  of  a  full  discussion  of  eight  sections, 
so  that  the  publication  is  at  present  incomplete. 

It  is  interesting  to  note  that  the  mechanical  design 
of  tower  lines,  although  it  usually  falls  to  the  lot  of 
electrical  engineers,  is  a  matter  naturally  pertaining 
more  to  mechanical  and  civil  engineering  than  to  elec- 
trical engineering  as  ordinarily  defined.  This  is  an 
indication  of  the  tendency  of  engineering  to  break  down 
the  barriers  of  distinction  between  different  self-assort- 
ments of  engineers.  It  is  essential  that  any  engineer- 
ing student  should  become  acquainted  with  the  funda- 
mental principles  underlying  all  branches;  i.e.,  me- 
chanics, physics,  mathematics  and  chemistry.  A 
student  graduating  in  electrical  engineering  may  find 
himself  assigned,  by  the  course  of  commercial  circum- 
stances, to  either  mechanical  or  civil  engineering  work, 
and  reciprocally;  so  that  specialization  should  be  de- 
ferred in  the  training  of  engineers  to  the  latest  possible 
stage.  ' 
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The  Phantom  Water-Power  Trust 

THE  national  government  is  once  more  obsessed 
with  a  notion  that  there  is  a  water-power  trust. 
After  marshaling  and  mobilizing  its  statistics,  it  finds 
that  eighteen  corporations  control  more  than  one-half  of 
the  total  water-power  used  in  public-service  operation 
in  the  United  States,  while  six  corporations  control 
more  than  one-quarter.  Moreover,  it  is  claimed  that 
the  data  also  show  a  marked  tendency  toward  associa- 
tion or  community  of  interests,  particularly  between 
the  principal  holding  companies.  We  thought  it  was 
definitely  proved  to  the  Senate  committee  on  public 
lands  in  December,  1914,  that  there  is  no  such  thing  as 
a  water-power  monopoly  in  the  United  States,  but  ap- 
parently the  ghost  will  not  down.  In  one  breath  the 
government  damns  monopoly  and  in  the  next  says: 
"Monopolization  of  the  supply  in  any  given  territory 
makes  possible,  through  interconnections  of  stations 
and  through  diversification  of  load,  economies  of  opera- 
tion that  would  not  be  possible  for  isolated  independent 
stations.  Interruptions  to  service  may  be  lessened,  the 
needs  of  the  customer  may  be  better  served  and  rates 
may  be  lower  with  a  single  power  system  than  with  sev- 
eral. No  better  service  is  given  and  no  lower  rates 
charged  than  in  California,  where,  notwithstanding  the 
considerable  municipal  developments,  90  per  cent  of 
the  total  primary  power  is  used  by  public-service  cor- 
porations, or  in  Montana,  where  89  per  cent  is  owned 
by  two  affiliated  corporations.  Having  the  ability  to 
give  the  better  service  and  the  lower  rate,  it  only  re- 
mains for  the  proper  public  agency  to  require  it."  It 
is  right  here  that  the  government's  case  falls  to  pieces, 
because  the  proper  public  agency  to  require  it  is  al- 
ready provided  in  the  various  public  service  commis- 
sions which  now  regulate  electric  utilities  in  all  but  fif- 
teen states. 

As  to  the  charge  of  monopoly,  we  admit  that  monop- 
oly in  a  measure  exists.  The  whole  central-station 
structure  is  reared  on  the  foundation  of  monopoly,  be- 
cause electric-lighting  business  is  essentially  monopolis- 
tic in  character,  and  not  even  the  government  will  deny 
that  interconnection  between  contiguous  hydroelectric 
or  other  systems  offers  decided  and  important  engineer- 
ing advantages.  For  purely  economic  reasons  the  day 
of  little  plants  and  distributing  systems  and  of  little 
companies  in  the  electric-lighting  business  has  gone, 
just  as  it  has  gone  in  the  railroad  business.  Granted 
proper  encouragement,  the  electrical  industry  can  build 
up  the  country  with  results    as    splendid  and  as  far- 


reaching  as  those  that  attended  the  development  of  the 
railroads. 

It  is  evident  that  the  government  has  gathered 
statistics  and  grouped  them  for  the  purpose  of  creating 
a  sensation.  Witness,  for  instance,  the  chart  of  inter- 
locking directorates,  as  hideous  in  appearance  as  an 
ancient  Chinese  warrior,  and  just  about  as  formidable. 
What  interlocking  directorates  have  to  do  with  water- 
power  legislation  is  not  so  apparent.  If  they  involve 
infractions  of  anti-trust  laws,  there  are  remedies  al- 
ready at  hand  for  dealing  with  them.  However,  it 
may  be  pointed  out  that  almost  all  of  the  cases  cited  are 
not  in  connection  with  interstate  business,  but  wholly 
intrastate,  and  hence  come  within  the  purview  of  the 
state  and  not  the  federal  laws.  Besides,  what  competi- 
tion can  there  be  between  a  company  distributing  elec- 
tricity in  the  State  of  Washington  and  another  in 
Florida  or  Iowa  that  should  make  it  a  crime  for  such 
companies  to  have  common  directors  or  officials?  Who 
are  better  qualified  to  direct  the  activities  of  power 
companies  than  the  men  who  have  devoted  their  lives 
to  the  business  and  who  possess  experience  in  the  con- 
struction, operation  and  financing  of  such  properties? 

There  are  other  phases  of  water-power  legislation 
that  are  clean-cut  and  ought  to  give  the  government 
more  concern  than  those  cited.  These  do  not  involve  the 
mooted  question  of  state  rights.  There  is,  for  instance, 
and  has  been  for  years,  a  lack  of  hydroelectric  energy 
at  Niagara  Falls,  N.  Y.  An  international  agreement 
between  the  United  States  and  Canada  specifies  exactly 
how  much  water  may  be  taken  from  the  Niagara  River 
at  that  point,  and  yet,  notwithstanding  that  there  is 
over  4000  cu.  ft.  of  water  per  second  still  available  on 
the  American  side,  no  permit  for  developing  the  power 
has  been  granted.  Meanwhile,  American  manufac- 
turers in  search  of  cheap  electrical  energy  have  been 
forced  over  the  border  inf-  Canada,  where  their  wants 
can  be  supplied.  Not  only  have  American  industries 
suffered  thereby,  but  one  of  New  York's  chief  cities 
has  been  handicapped  in  its  development.  To  remedy 
this,  there  is  now  being  erected  almost  within  sight  of 
the  mighty  cataract  at  Niagara  a  mammoth  steam  sta- 
tion to  supply  the  needs  of  the  city  of  Buffalo.  This  is 
one  of  the  greatest  crimes  ever  sanctioned  by  a  people 
claiming  to  want  to  conserve  their  natural  resources. 
Might  it  not  be  well  for  the  government  to  remove  the 
beam  from  its  own  eye  so  it  can  see  clearly  when  it  at- 
tempts to  pull  the  mote  from  the  eye  of  an  industry 
endeavoring  to  develop  the  country? 


EXT     week's     issue— the     second      The  Coding  Issues      of   the   following   week,   dated   Feb.    19, 


l^kl  number  of  the  month,  which  is  ■HiniHiiiiiiiiiiiiiiiiiiumua 
-A*  ^  regularly  devoted  to  station-operating  topics — 
will  include  an  article  on  the  subject  of  the  excitation 
of  synchronous  machines,  presenting  practical  data  on 
the  excitation  requirements  of  alternators  and  the  be- 
havior of  synchronous  motors  under  different  conditions 
of  field  current  at  various  power-factors.  The  impor- 
tant subject  of  boiler-room  economies  is  also  to  be 
treated  in  one  of  several  articles  on  plant  operation 
to  appear  in  the  same  issue.    In  the  engineering  number 


some  of  the  larger  problems  of  power 
generation  and  distribution  will  be  taken  up,  includ- 
ing recent  tendencies  and  practice  in  the  handling  of 
large  loads  by  underground  systems.  In  this  number 
there  will  also  appear  the  second  of  the  series  of 
articles  on  opportunities  for  the  young  electrical  engi- 
neer— a  contribution  by  John  F.  Gilchrist,  vice-presi- 
dent of  the  Commonwealth  Edison  Company,  Chicago, 
pointing  out  what  the  central-station  industry  of  to- 
day has  to  offer  the  technical  graduate. 
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Devastating  Storms  Visit  Pacific  Coast 

Raging    winds    and    heavj     rains    marked    January 
weather  as  of  the  most  disastrous  kind  ever  experi 
enced  on  the  Pacific  Coast.     The  worst   effects  of  the 

Storm  were  tVlt  in  California,  where  small  .streams 
Swollen  with  the  continued  downpour  became  devastat- 
ing Hoods.  While  in  the  mountains  there  are  great 
"drifts  of  snow,  only  occasional  flurries  were  reported 
from   the  valleys. 

Southern  California  was  visited  on  Jan.  16  by  a  driv- 
ing rain,  and  in  a  short  time  Lytle  Creek  and  Santa  Ana 
River,  outlets  for  the  surplus  water,  were  full  to  their 
banks.  Continued  rain  through  the  next  day  resulted 
in  an  overflow  of  the  banks  of  the  river,  together  with 
the  cutting  of  deep  and  new  channels  through  fertile 
soil.  Houses,  animals  and  debris  of  all  kinds  were  car- 
ried against  the  abutments  of  the  bridges  and  the 
towers  used  by  the  power  companies  to  span  the  stream. 

The  lines  of  the  Southern  Sierras  Power  Company 
are  carried  across  the  Santa  Ana  River  in  the  vicinity 
of  Colton,  with  steel  towers  firmly  set  in  blocks  of  con- 
crete 8  ft.  by  8  ft.  by  20  ft.  Service  is  supplied  from 
the  lines  to  the  cities  of  Riverside,  Corona,  Perris,  San 
Jacinto,  Hemet  and  Elsinore;  also  to  a  thickly  settled 
agricultural  district  dependent  upon  electricity  for  the 
operation  of  machinery  generally  found  on  the  ranch. 
Buffeted  with  debris  and  their  foundations  undermined, 
four  of  the  towers  crossing  the  Santa  Ana  River  began 
to  settle  and  wash  out  of  line.  Service,  however,  was 
continued  without  interruption  until  other  river  cross- 
ings were  swept  away,  when  a  temporary  shut-down  of 
a  few  hours  interrupted  service  to  the  towns  of  Elsi- 
nore, San  Jacinto  and  Hemet. 

As  soon  as  the  crest  of  the  flood  was  past  large  crews, 
under  the  direction  of  eng"'"~ers,  began  to  repair  the 
damage,  and  in  twenty-hours  hours  by  continuous  work 
a  1100-ft.  span  linked  up  one  of  the  largest  of  the  gaps 
in  the  vicinity  of  Riverside.  A  young  engineer  in  the 
employ  of  the  company  swam  the  torrent  at  this  point, 
carrying  the  necessary  hand  line  across,  so  that  block 
and  tackle  and  wire  might  follow.  In  another  twenty 
"hours  a  further  gap  of  750  ft.  was  repaired,  and  service 
■was  again  delivered  from  the  power  company's  line  at 
33,000  volts  to  the  city  of  Riverside. 

Other  damage  suffered  by  the  Southern  Sierras 
Tower  Company  included  the  washing  out  of  its  trans- 
mission system  in  the  vicinity  of  Whitewater,  shutting 
off  all  service  to  the  Imperial  Valley.  A  large  force 
rapidly  repaired  the  break,  and  service  was  again  re- 
sumed on  this  important  branch  of  the  company's  sys- 
tem on  Jan.  21. 


Electric-Truck  Proposals  Called  for  by 

Government  Departments 

Secretary  McAdoo  has  issued  a  call  for  specifications 
and  bids  for  electric  and  gasoline  trucks  for  the  execu- 
tive and  other  departments  of  the  United  States  govern- 
ment at  Washington  for  the  fiscal  year  beginning  July 
1,  1916.  The  sizes  specified  are  trucks  of  1000  lb.,  1500 
lb.,  2000  lb.,  3000  lb.,  and  6000  lb.  rating,  and  sealed 
proposals  will  be  received  until  Monday,  March  6,  by  the 
general   supply   committee   at  Washington.      Proposals 


must  be  made  out  on  the  blanks  and  data  sheets  which 
will  be  issued  by  the  committee  to  interested  parties 
upon  application. 


Lighting  Sales  Bureau,  N.  E.  L.  A.,  Committee 
Meeting 

Active  work  on  the  report  of  the  committee  on  munici- 
pal and  highway  lighting,  Lighting  Sales  Bureau,  N.  E. 
L.  A.,  of  which  Thomas  J.  Kelley,  Dayton  Power  & 
Light  Company,  is  chairman,  began  with  a  meeting  of 
the  committee  in  the  office  of  N.  H.  Boynton  at  Nela 
Park,  Cleveland,  on  Jan.  31. 

Written  reports  were  received  from  these  committee 
members:  F.  D.  Shaffer,  Public  Service  Company  of 
Oklahoma,  Chickasha,  Okla. ;  S.  H.  Conkey,  General 
Electric  Company,  Minneapolis,  Minn.;  C.  M.  Masson, 
Southern  California  Edison  Company,  Los  Angeles, 
Cal.,  and  S.  N.  Clarkson,  Union  Electric  Light  &  Power 
Company,  St.  Louis,  Mo.  Plans  were  adopted  for  the 
preparation  of  a  report  on  ways  and  means  for  the  sale 
of  lighting  for  all  classes  of  municipal  thoroughfares 
and  roads  under  the  jurisdiction  of  various  political 
divisions,  as  states,  counties  and  townships.  It  is  the 
intention  of  this  committee,  as  expressed  by  Chairman 
Kelley,  to  make  its  report  of  as  much  practical  value  as 
possible  to  central  stations  seeking  business  having  to 
do  with  the  lighting  of  public  thoroughfares  of  all 
classes.  Another  meeting  of  the  committee  will  be  held 
late  in  February. 


Engineers  Organize   for   Preparedness    Under 
United  States  Army  Supervision 

In  line  with  President  Wilson's  plan  for  national  pre- 
paredness, and  under  the  direction  of  Major-General 
Leonard  Wood,  U.  S.  A.,  representative  men  of  the  four 
national  engineering  societies  have  adopted  a  plan  to 
organize  a  course  of  lectures  in  military  engineering 
and  to  arouse  interest  in  a  tour  of  field  duty  at  Platts- 
burg,  N.  Y.,  next  summer. 

The  American  Society  of  Civil  Engineers,  the  Ameri- 
can Institute  of  Mining  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  and  the  American  In^ 
stitute  of  Electrical  Engineers  have  a  membership  of 
approximately  30,000. 

Officers  of  the  United  States  Army,  Corps  of  Engi- 
neers, have  consented  to  deliver  a  series  of  seven  lec- 
tures on  the  following  subjects,  preparatory  to  per- 
manent organization,  and  to  assist  those  who  desire  to 
enter  the  engineering  battalion  which  is  to  be  formed 
at  Plattsburg: 

Feb.  14. — "Organization  and  Duties  of  Engineers  in 
War,  and  What  Engineers  in  Civil  Life  Will  Be  Called 
Upon  to  Do  in  the  Defense  of  the  United  States,"  by 
Capt.  Thomas  M.  Robins. 

Feb.  21. — "The  Service  of  Reconnaissance,  Including 
Surveying,  Mapping  and  Sketching,  Photography  and 
Map  Production,"  by  Capt.  Richard  T.  Coiner. 

Feb.  28. — "Field  Fortifications,  Sieges  and  Demoli- 
tions," by  Capt.  Thomas  M.  Robins. 

March  6. — "Seacoast  Defenses  and  Battlefield  Illumi- 
nations," by  Capt.  Edward  D.  Ardery. 
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March  13. — "The  Construction,  Maintenance  and  Re- 
pair of  Roads,  Bridges  and  Ferries;  the  Selection  and 
Preparation  of  Fords,"  by  Capt.  Thomas  M.  Robins. 

March  20. — "The  Selection,  Laying  Out  and  Prepara- 
tion of  Camps  and  Cantonments;  the  Service  of  General 
Construction,  and  the  Special  Services,  Including  All 
Public  Work  of  an  Engineering  Nature  Which  May  Be 
Required  in  a  Territory  Under  Military  Control,"  by 
Capt.  Richard  T.  Coiner. 

March  27. — "The  Construction,  Maintenance  and  Op- 
eration of  Railways  Under  Military  Control,  and  the 
Construction  and  Operation  of  Armored  Trains,"  by 
Capt.  Thomas  M.  Robins. 

The  first  lecture,  by  Capt.  Thomas  M.  Robins,  will 
be  given  in  the  auditorium  of  the  Engineering  Societies 
Building,  New  York,  at  8  o'clock  Monday  evening,  Feb. 
14.  Major-General  Leonard  Wood  is  expected  to  be 
present. 

These  lectures  are  free,  and  all  engineers,  whether  or 
not  members  of  the  above  societies,  are  invited  to  be 
present,  without  any  further  obligation  on  their  part. 

The  organization  committee  in  charge  of  this  move- 
ment is  composed  of  the  following:  J.  Waldo  Smith, 
chairman;  Gano  Dunn,  chairman  Engineering  Founda- 
tion; E.  L.  Corthell,  president,  Charles  Warren  Hunt, 
secretary,  American  Society  of  Civil  Engineers;  W.  L. 
Saunders,  president,  Bradley  Stoughton,  secretary, 
American  Institute  of  Mining  Engineers;  D.  S.  Jacobus, 
president,  Calvin  W.  Rice,  secretary,  American  Society 
of  Mechanical  Engineers;  J.  J.  Carty,  president,  F.  L. 
Hutchinson,  secretary,  American  Institute  of  Electrical 
Engineers;  Charles  F.  Rand,  president  United  Engi- 
neering Society;  Richard  S.  Buck,  J.  Parke  Channing, 
Alfred  Craven,  Thomas  Crimmins,  George  Gibbs,  Alex- 
ander C.  Humphreys,  John  W.  Lieb,  William  Barclay 
Parsons,  George  H.  Pegram,  Robert  Ridgway,  Merritt 
H.  Smith  and  W.  H.  Wiley.  J.  S.  Langthorn,  250  West 
Fifty-fourth  Street,  New  York  City,  is  secretary. 


Washington  Interested  in  Water- 
Power  Prosecutions 

Intimation  That  Investigations  Will  Follow  the  Publication  of  the 

Report  of  Secretary  of  Agriculture  to  Determine  Infractions 

of  Clayton  and  Sherman  Laws 

Directors  of  some  of  the  biggest  public-service  cor- 
porations of  the  country,  especially  those  connected 
with  electric-light,  street-railway  and  electric-power 
companies,  as  well  as  banks  and  trust  companies,  are 
facing  investigation  by  the  Federal  Trade  Commission, 
the  Interstate  Commerce  Commission  and  the  Federal 
Reserve  Board,  as  well  as  the  Department  of  Justice. 

It  is  said  that,  according  to  the  report  recently  sent 
to  the  Senate  by  the  Secretary  of  Agriculture,  which 
declares  there  is  a  monopoly  in  water-powers  in  the 
United  States,  there  is  the  possibility  of  prosecution  of 
directors  and  corporations  under  the  Sherman  act  for 
combinations  in  restraint  of  trade,  and  under  the  Clay- 
ton act,  which  forbids  interlocking  directorates.  The  re- 
port charges  that  many  of  the  combinations  which  have 
been  made  among  the  great  companies  and  financial  in- 
stitutions were  effected  in  1915,  after  the  passage  of 
the  Clayton  act,  approved  Oct.  15,  1914,  some  provisions 
of  which  are  retroactive. 

Information  as  to  the  possibility  of  such  investiga- 
tions was  obtained  Tuesday,  following  an  inquiry  at 
the  offices  of  the  Federal  Trade  Commission  as  to  the 
manner  in  which  the  report  sent  to  the  Senate,  which 
was  made  by  the  Forestry  Service  of  the  Department  of 
Agriculture,  will  reach  the  commission  or  be  looked  into 
by  that  body.     As  a  result  of  this  inquiry  it  is  under- 


stood that  the  Federal  Trade  Commission  will  take  cog- 
nizance on  its  own  responsibility  of  the  report  as  soon 
as  it  is  published.  If  it  is  found  that  directors  of  elec- 
tric light  or  power  companies,  or  the  big  corporations 
as  such,  have  made  themselves  amenable  to  the  provi- 
sions of  the  Clayton  act,  they  will  be  summoned  by  the 
Federal  Trade  Commission,  granted  hearings,  and  told 
to  desist  from  practices  contrary  to  the  law.  The  Fed- 
eral Trade  Commission  files  its  own  complaints  and  does 
not  wait  for  complaints  to  be  presented  to  it.  Under 
the  Clayton  act  it  is  specifically  charged  with  enforcing 
the  provisions  of  the  Clayton  act  which  do  not  affect 
common  carriers  or  banks  and  trust  companies.  The 
Interstate  Commerce  Commission  is  charged  with  en- 
forcing provisions  of  the  act  which  affect  the  street 
railways — common  carriers — and  the  Federal  Reserve 
Board  is  charged  with  enforcing  provisions  of  the  act 
which  affect  banks  and  trust  companies. 

The  Senate  committee  on  printing,  of  which  Senator 
Duncan  U.  Fletcher  of  Florida  is  chairman,  met  Tues- 
day morning  and  decided  to  recommend  to  Congress 
that  the  report  be  published  as  a  public  document.  Only 
brief  extracts  of  it  have  so  far  been  published.  It  will 
cost  $21,000  to  print  the  report,  which  is  voluminous 
and  carries  many  plates  and  diagrams,  but  in  view  of 
the  millions  of  dollars  involved,  the  conservation  legis- 
lation as  to  water-powers  before  Congress,  etc.,  it  is 
believed  by  the  Senate  committee  that  the  expense  of 
$21,000  is  more  than  justifiable. 

The  Forestry  Service  is  being  besieged  by  hundreds 
of  persons  all  over  the  United  States — lawyers,  bankers, 
public  service  corporation  officials  and  others — who  have 
heard  of  the  report  and  who  want  copies  of  it,  "to  find 
out  where  they  are  at,"  as  one  man  expressed  it. 

A  rather  complete  abstract  of  one  section  of  the  re- 
port appears  in  this  issue  of  the  Electrical  World. 

Section  VII  of  the  Clayton  act  is  as  follows : 

"That  no  corporation  engaged  in  commerce  shall  ac- 
quire directly  or  indirectly  the  whole  or  any  part  of  the 
stock  or  other  share  capital  of  another  corporation  en- 
gaged also  in  commerce  where  the  effect  of  such  ac- 
quisition may  be  to  substantially  lessen  competition 
between  the  corporation  whose  stock  is  so  acquired  and 
the  corporation  making  the  acquisition,  or  to  restrain 
such  commerce  in  any  section  or  community,  or  tend  to 
create  a  monopoly  of  any  line  of  commerce." 

Lawyers  said  that  this  paragraph  of  the  act  foibids 
corporations  to  acquire  stock  under  the  circumstances 
mentioned  from  the  date  the  act  was  approved,  Oct.  15, 
1914.  The  Forestry  Service  report  says  some  of  these 
acquisitions  have  been  made  since  then. 

Lawyers  for  water-power  companies  have  raised  the 
question  of  late  years  whether  the  transmission  of 
power  made  by  water  companies  from  one  state  to  an- 
other is  "commerce,"  but  other  lawyers  say  that  inas- 
much as  the  power  is  bought  and  sold  such  transmis- 
sion or  delivery  constitutes  "commerce." 

Bank  directors  were  forbidden  by  the  Clayton  act, 
"from  and  after  two  years  from  the  date  of  the  ap- 
proval of  this  act,"  to  be  directors  in  other  banks  hav- 
ing deposits,  capital,  surplus  and  undivided  profits  of 
more  than  $5,000,000.  So  that  such  bank  directors,  of 
whom  there  are  hundreds  mentioned  in  the  report  by 
name,  must  rearrange  their  affairs  by  next  October. 
If  any  investigation  based  on  the  Forestry  Service  re- 
port were  to  be  made  as  to  bankers  by  the  Federal 
Reserve  Board,  it  would  probably,  it  is  said,  be  directed 
to  ascertaining  to  what  extent  banks  are  holding  com- 
panies for  electric-light,  railway  and  water-power  com- 
panies, etc.,  and  the  Interstate  Commerce  Commission, 
similarly,  it  is  said,  would  direct  its  attention,  if  it 
should  make  an  investigation,  to  recently  formed  com- 
binations among  railway  companies. 
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Concentration  of  Control  of  Public  Utilities 

Government  Report  to  Senate  on  Water-Power  Situation  Claims  Tendency  Toward  Community 
of  Interests,  Particularly  Between  Principal  Holding  Companies 


THE  special  report  submitted  to  the  Senate  on  Jan. 
20  by  the  Secretary  of  Agriculture  presents  the 
results  of  an  investigation  of  the  water-power 
situation  in  the  United  States  made  by  the  Forest  Serv- 
ice during  the  last  year. 

This  report  was  made  in  response  to  a  Senate  resolu- 
tion of  the  last  Congress  which  called  upon  the  Secre- 
tary of  Agriculture  to  furnish  the  Senate  with  all  the 
information  in  his  possession  as  to  the  ownership  and 
control  of  the  water-power  sites  in  the  United  States, 
showing  what  proportion  of  such  water-power  sites  is 
in  private  control  and  by  whom  owned,  and  any  facts 
bearing  upon  the  question  of  the  existence  of  a  monopoly 
in  the  ownership  and  control  of  hydroelectric  power  in 
the  United  States. 

In  response  to  this  resolution  Secretary  Houston  has 
transmitted  voluminous  data  in  the  form  of  more  than 
800  large-sized  tables  and  charts,  presenting  in  far 
greater  detail  than  has  ever  been  attempted  before  an 
exhaustive  analysis  of  the  general  power  situation.  The 
inquiry  was  made  thus  extensive,  the  report  itself  states, 
"because  only  by  this  means  can  a  clear  understanding 
be  had  of  the  relation  of  water-power  development  to 
general  power  development  and  of  the  movement  toward 
concentration  of  control  in  the  electric  power  industry." 

The  report  states  that  eighteen  corporations  control 
more  than  one-half  of  the  total  water-power  used  in 
public-service  operations  in  the  United  States,  while  six 
corporations  control  more  than  one-fourth.  The 
character  of  this  control  is  definite  and  complete. 
Further  relationships  through  common  directors  and 
principal  officers  are  disclosed  and  tabulated.  These 
data  show,  says  the  report,  "a  marked  tendency 
toward  association  or  community  of  interests,  particu- 
larly between  the  principal  holding  companies." 

Ninety  Per  Cent  of  All  Power  on  Pacific  Coast 
Owned  by  Public  Utilities 

"Of  all  the  primary  power  employed  in  the  electrical 
industries  and  in  manufactures  in  1902,"  says  the  re- 
port, "11.2  per  cent  was  installed  in  commercial  central 
stations.  This  proportion  had  risen  to  23.8  per  cent  in 
1912,  more  than  doubling  in  the  ten  years.  The  move- 
ment toward  concentration  is  found  in  all  sections  of 
the  United  States.  For  the  ten  years  1902  to  1912  the 
rate  of  concentration  was  highest  in  the  South  Atlantic 
States,  which  had  three  times  as  great  a  proportion  of 
primary  power  in  commercial  stations  in  1912  as  in 
1902.  The  extent  of  concentration  was  greatest  in  the 
Western  States.  Fifty  per  cent  of  all  primary  power 
of  all  kinds  in  the  Mountain  States  in  1912  was  owned 
by  public-service  corporations,  and  54  per  cent  in  the 
Pacific  States.  In  California  the  proportion  was  three- 
fourths.  To-day,  only  three  years  later,  public-service 
corporations  own  90  per  cent  of  all  the  primary  power 
in  these  two  groups  of  States." 

The  report  was  presented  in  three  parts — Part  I  con- 
taining the  text  of  the  report,  Part  II  the  plates  and 
tables  concerning  primary  power,  power  generated 
and  financial  statistics,  and  Part  III  the  data  on  the 
interrelations  of  public-service  holding  companies  and 
in  turn  the  relations  they  bear  to  certain  financial  insti- 
tutions. 

A  very  full  abstract  of  this  last  part  of  the  report  is 
given  in  the  following  columns: 


Concentration  in  Control  of  Electric  Power 

There  are  several  lines  of  evidence  which  show  a  con- 
tinuously increasing  tendency  in  the  direction  of 
concentration  in  the  control  of  the  development,  distri- 
bution and  sale  of  electric  power.  Each  year  shows  a 
greater  percentage  of  electric  power  being  produced  by 
commercial  central  stations — the  public-service  corpora- 
tions. Each  year  also  shows  a  few  of  the  more  promi- 
nent groups  of  interests  securing  control  of  a  larger 
proportion  of  the  central-station  business.  Some  cor- 
porations, like  the  Utah  Securities  Corporation,  the 
Montana  Power  Company  and  the  Pacific  Gas  &  Electric 
Company,  dominate  a  single  compact  territory;  others, 
like  Stone  &  Webster,  H.  M.  Byllesby  &  Company  and 
the  Doherty  Operating  Company,  spread  their  opera- 
tions widely,  controlling  smaller  groups  of  operating 
companies  in  many  distinct  territories.  Sometimes  the 
character  of  the  control  is  definite  and  distinct  through 
actual  ownership  of  properties,  or  majority  holdings  of 
the  stock,  or  direct  management  of  operating  companies ; 
sometimes  it  is  indistinct  and  indefinite  through  repre- 
sentation on  boards  of  directors.  How  great  a  degree 
of  control  is  exercised  in  any  particular  case  through 
mere  representation  on  boards  of  directors  is  uncertain. 
It  is  scarcely  to  be  supposed,  however,  that  such  repre- 
sentation is  without  influence,  even  though  the  degree 
of  influence  may  be  problematical.  Again,  it  will  be 
found  that  many  electric-power  corporations,  particu- 
larly the  holding  companies,  have  representation  through 
common  directors  in  certain  of  the  larger  banking  cor- 
porations. Whether  this  means  the  exercise  of  an  influ- 
ence by  power  corporations  over  the  policies  of  the  bank- 
ing corporations,  or  vice  versa,  or  how  important  such 
influence  may  be  in  any  given  instance,  is  indetermin- 
able from  any  public  sources  of  information.  Suffice  it 
to  say  that  did  such  influence  reach  to  the  extent  of  con- 
trol it  would  be  of  serious  public  concern.  A  control  of 
the  sources  of  credit  would  mean  a  control  of  the  entire 
industry,  would  be  the  most  effective  means  of  stifling 
competition,  and,  regardless  of  how  well  the  industry 
might  be  controlled  in  its  service  operations  by  public 
agencies,  would  leave  the  opportunities  of  engaging  in 
the  business  and  the  initiation  of  new  enterprises  in 
the  hands  of  the  few. 

The  Secretary  of  Agriculture  discusses  the  general 
concentration  of  the  electric-power  business  into  the 
hands  of  public-service  corporations,  the  proportion  of 
control  which  certain  corporations  exercise  over  the  de- 
velopment of  electric  power  in  the  several  States,  the  ex- 
tension of  the  operations  of  certain  holding  companies 
into  several  States  and  the  steps  by  which  they  secured 
control,  the  relation  by  common  directors  which  exists 
between  the  several  holding  companies,  and  the  relation 
through  common  directors  of  certain  banking  corpora- 
tions to  the  electric-power  holding  companies. 

Increase  in  Proportion  of  Central-Station  Power 

The  tendency  toward  concentration  of  power  develop- 
ment into  the  control  of  public-utility  corporations,  he 
claims,  is  clearly  indicated  by  the  statistics  of  primary 
power  presented  in  the  reports  of  the  Bureau  of  the  Cen- 
sus for  1902,  1907  and  1912.  Of  all  primary  power, 
steam,  water  and  gas,  employed  in  the  electrical  industry 
and  in  manufactures  in  1902  11.2  per  cent  was  installed 
in  commercial  central  stations.    The  proportion  rose  to 


TABLE    TAKEN    FROM    REPORT  OF  SECRETARY  OF  AGRICULTURE,  SHOWING  EIGHTY-FIVE  PUB- 
LIC-SERVICE CORPORATIONS  EACH  OF  WHICH  CONTROLS  NOT  LESS  THAN 

30,000  HP.  OF  PRIMARY  POWER 


Name  of  Company 


Sione  &  Webster 

Commonwealth  Edison  Co.  (111.) 

Consolidated  Gas  Co.  (N.  Y.) 

North  American  Co 

H  M.  Byllesby  &  Co 

E.  W.  Clark  &  Co.  Management  Corporation . 

Pacific  Gas  &  Electric  Co.  (Cal.) 

Interborough  Metropolitan  Co.  (N.  Y.) 

Public  Service  Corporation  of  New  Jersey 

Doherty  Operating  Co 


No. 
of 

States 


Southern  Power  Co.  (S.  C,  N.  C.) 

Utah  Securities  Corporation 

Brooklyn  Rapid  Transit  Co.  (N.  Y.) 

Pacific  Light  &  Power  Corporation  (Cal.) 

Montana  Power  Co 7 

International  Paper  Co 

United  Gas  &  Electric  Corporation  of  Connecticut . 

Commonwealth  Power,  Railway  &  Light  Co 

The  Pniladelphia  Co.  (Penn.) 

Hydroelectric  Power  Co.  of  Niagara  Falls 

Edison  Electric  Illuminating  Co.  (Mass.) 

Central  States  Electric  Corporation  (Ohio) 

■Southern  California  EJison  Co .' 

Georgia  Railway  &  Power  Co 

Boston  Electric  Railways  Co.  (Mass.) 

Washington  Water  Power  Co 

Pennsylvania  Water  &  Power  Co 

The  Niagara  Falls  Power  Co.  (N.  Y.) 

Western  Power  Co.  (Cal.) 

American  Gas  &  Electric  Co 


Philadelphia  Rapid  Transit  Co 

N.  Y.,  N.  H.  &  H.  R.  R.  Co 

W.  S.  Barstow  &  Co.,  Inc 

N.  Y.  C.  &  H.  R.  R.  R.  Co 

American  Power  &  Light  Co 

Twin  City  Rapid  Transit  Co.  (Minn.) .  . 
Alabama  Traction,  Light  &  Power  Co  . . 
United  Railways  Investment  Co.  (Cal.) . 

Middle  West  Utilities  Co 

Pennsylvania  R.  R.  Co 


New  England  Power  Co.  of  Maine 

Lehigh  Coal  &  Navigation  Co.  (Pa.) 

Kings  County  Electric  Light  &  Power  Co.  (N.  Y.). 
San  Joaquin  Light  &  Power  Corporation  (Cal.).   . 

Ohio  Traction  Co 

Virginia  Railway  &  Power  Co 

Illinois  Traction  Co 

United  Railways  &  Electric  Co.  of  Baltimore 

Northwestern  Power  Co.  (Minn.) 

C.  II.  Tenney  &  Co 


Public  Service  Co.  of  Northern  Illinois 

American  Water  Works  &  Electric  Co 

Consolidated  Gas,  Electric  Light  &  Power  Co.  (Md.) 

Massachusetts  Electric  Cos 

Pillsbury  Flour  Mills  Co.  (Minn.) 

Washington  Railway  &  Electric  Co.  (D.  C.) 

Kansas  City  Railway  &  Light  Co.  (Mo.) 

Carolina  Power  &  Light  Co.  (N.  C.) 

American  Gas  Co 

United  Light  &  Railways  Co 


New  England  Investment  Co.  (Mass.) 

Nevada-California  Power  Co.  (Cal.) 

Detroit  United  Railways 

Colorado  Power  Co 

G.  White  &  Co 

American  Public  Utilities  Co 

American  Light  &  Traction  Co 

Louisville  Traction  Co 

United  Gas  Improvement  Co 

Chattanooga  &  Tennessee  River  Power  Co.  (Tenu.) 


National  Securities  Corporation 

Indianapolis  Light  &  Heat  Co 

Niagara,  Lockport  &  Ontario  Power  Co.  (N.  Y.) . 

Aluminum  Co.  of  America  (N.  Y.) 

Columbia  Gas  &  Electric  Co.  (Ohio) 

Georgia  Light,  Power  &  Railway  Co 

Turners  Falls  Power  Co.  (Mass.) 

Pacific  Lighting  Corporation  (Cal.) 

Columbia  Railway,  Gas  &  Electric  Co.  (S.  C.) .  . 
Northern  Ohio  Traction  &  Light  Co 


United  Properties  Co.  (Cal.) 

Federal  Light  &  Traction  Co 

Fort  Wavne  &  Northern  Indiana  Traction  Co 

United  Illuminating  Co.  (Conn.) 

General  Electric  Co.  (N.  Y.) 

Union  Carbide  Co.  (Mich.) 

Cohoes  Co.  (N.  Y.) 


Totals  for  eighty-seven  corporations . 

Municipal  stations 

All  other  stations 


Grand  totals 

Total  manufacturing  power  included. 


Central  stations  and  electric  railways,  1915 . 
Central  stations  and  electric  railways,  1912. 


Increase  1912  to  1915. 
Per  cent  of  increase .  .  . 


No. 
of  Sta- 
tions 


62 

4 

8 
30 
53 
36 
13 

2 
16 
43 

9 
43 

5 
13 
19 
23 
17 
47 
10 

3 

3 
1 

11 
7 
6 
5 
2 
2 
4 

20 

5 

16 

32 

4 

40 

3 

7 

5 

113 

2 

7 
4 
3 
8 
6 
4 

36 
4 
2 

18 

13 
14 

7 

13 
2 
1 
1 
9 
17 
7 

4 
7 
9 
7 

17 
9 
5 
2 


Individual  Totals 


1042 
1600 
4299 


6941 


Cumulative  Totals 


Individual 
Percentages 


Water- 
Power 


340,211 

0 

0 

5,583 

116,155 

162,330 

152,080 

0 

0 

43,100 

157,850 
171,702 

0 
117,950 
179,700 
156,830 
5,250 
70,813 

0 
153,000 

0 

0 
56,400 
100,400 

0 
109,200 
118,000 
115,000 
73,330 

0 

0 

8,050 
13,475 
22,325 
22,978 
25,000 
72,500 
65,600 
16,824 
0 

80,700 
5,367 

0 
40,150 

0 
19,000 
4,415 

0 
57,000 
10,730 

5,300 

0 

1,000 

0 

57,500 

0 

0 

44,400 

15,525 

500 

49,400 

37,750 

0 

41,750 

20,880 

13,350 

13,400 

0 

350 

42,000 

39,350 

0 

40,000 

40,000 

0 

33,000 

36,900 

0 

26,000 

2,270 

0 
0 
0 

0 
31,000 
30,800 
30,000 


Steam  and 
Gas  Power 


All 
Power 


189,643 
511,150 
481,895 
420,377 
160,341 
103,365 
108,540 
246,500 
232,905 
180,401 

47,010 

30,374 
198,025 

79,300 
8,300 

29,945 
181,110 
112,160 
161,508 
0 

140,850 
135,700 

79,120 

33,720 
126,300 

16,000 
0 
0 

38,670 
109,970 

105,730 
96,500 
82,545 
70,800 
69,221 
66,700 
18,920 
25,330 
69,890 
85,370 

730 
70,500 
74,670 
28,950 
65,611 
46,420 
59,026 
61,875 
4,670 
50,728 

55,930 
59,097 
56,710 
57,575 
0 
53,800 
53,300 
7,725 
36,350 
50,025 

0 
10,670 
46,986 
4,870 
25,599 
31,895 
31,584 
44,130 
43,641 
0 

2,000 

40,900 

0 

0 

38,930 

4,750 

0 

34,202 

7,330 

31,000 

33,025 

32,373 

32,160 

31,200 

0 

0 

0 


W'ater- 
Power 


3,521,423 

231,525 

1,593,751 


5,346,699 
736,197 


4,610,502 
2,942,388 


1,668,114 
36.2% 


6,275,092 

496,984 

2,752,367 


,524,443 
172,210 


,352,233 
,251,311 


1,100,922 

11.8% 


529,854 
511,150 
481,895 
425,960 
276,496 
265,695 
260,620 
246,500 
232,905 
223,501 

204,860 
202,076 
198,025 
197,250 
188,000 
186,775 
186,360 
182,973 
161,508 
153,000 

140,850 
135,700 
135,520 
134,120 
126,300 
125,200 
118,000 
115,000 
112,000 
109,970 

105,730 
104,550 
96,020 
93,125 
92,199 
91,700 
91,420 
90,930 
86,714 
85,370 

81,400 
75,867 
74,670 
69,100 
65,611 
65,420 
63,441 
61,875 
61,670 
61,458 

61,230 
59,097 
57,710 
57,575 
57,500 
53,800 
53,300 
52,125 
51,875 
50,525 

49,400 
48,420 
46,986 
46,620 
46,479 
45,245 
44,984 
44,130 
43,991 
42,000 

41,350 
40,900 
40,000 
40,000 
38,930 
37,750 
36,900 
34,202 
33,330 
33,270 

33,025 
32,373 
32,160 
31,200 
31,000 
30,800 
30,000 


345,794 
461,949 
624,279 
776,359 


819,459 

977,309 
1,149,011 

iJ266\961 

1,446,661 
1,603,491 
1,608,741 
1,679,554 

i' 832 '554 


1,888,954 
1,989,354 

2, 098^554 
2,216,554 
2,331,554 
2,404,884 


2,412,934 
2,426,409 
2,448,734 
2,471,712 
2,496,712 
2,569,212 
2,634,812 
2,651,636 


2,732,336 
2,737,703 

2, 777^853 

2^796, 853 
2,801,268 

2^ 858^268 
2,868,998 

2,874,298 

2, 875^298 

2, 932! 798 


2,977,198 
2,992,723 
2,993,223 

3,042,623 
3,080,373 


All 
Power 


9,796,515 

728,509 

4,346,118 


14,871,142 
908,407 


13,962,735 
11,193,699 


2,769,036 
19.8% 


3,122,123 
3,143,003 
3,156,353 
3,169,753 

3J70J03 
3,212,103 

3,251,453 

3, 291 ! 453 

3,331,453 

3, 364 \ 453 
3,401,353 

3 ] 427 \ 353 
3,429,623 


3,460,623 
3,491,423 
3,521,423 


3,752,948 
5,346,699 


529,854 
1,041,004 
1,522,899 
1,948,859 
2,225,355 
2,491,050 
2,751,670 
2,998,170 
3,231,075 
3,454,576 

3,659,436 
3,861,512 
4,059,537 
4,256,787 
4,444,787 
4,631,562 
4,817,922 
5,000,895 
5,162,403 
5,315,403 

5,456,253 
5,591,9o3 
5,727,473 
5,861,593 
5,987,893 
6,113,093 
6,231,093 
6,346,093 
6,458,093 
6,568,063 

6,673,793 
6,778,343 
6,874,363 
6,967,488 
7,059,687 
7,151,387 
7,242,807 
7,333,737 
7,420,451 
7,505,821 

7,587,221 
7,663,088 
7,737,758 
7,806,858 
7,872,469 
7,937,889 
8,001,330 
8,063,205 
8,124,875 
8,186,333 

8,247,563 
8,306,660 
8,364,370 
8,421,945 
8,479,445 
8,533,245 
8,586,545 
8,638,670 
8,690,545 
8,741,070 

8,790,470 
8,838,890 
8,885,876 
8,932,496 
8,978,975 
9,024,220 
9,069,204 
9,113,334 
9,157,325 
9,199,325 

9,240,675 
9,281,575 
9,321,575 
9,361,575 
9,400,505 
9,438,255 
9,475,155 
9,509,357 
9,542,687 
9,575,957 

9,608,982 
9,641,355 
9,673,515 
9,704,715 
9,735,715 
9,766,515 
9,796,515 


Water- 
Power 


All 
Power 


Cumulative 
Percentages 


Water- 
Power 


6.36 

0 

0 

0  11 

2.17 

3  04 

2.84 

0 

0 

0.81 

2.95 

3.21 

0 

2  21 

3  36 
2  94 
0.09 
1.32 

0 
2.86 

0 

0 
1.06 
1.88 

0 
2.04 
2.21 
2.15 
1.37 

0 

0 
0.15 
0.25 
0.42 
0  43 
0.47 
1.35 
1.23 
0.31 

0 

1.51 
0.10 

0 
0.75 

0 
0.36 
0.08 

0 
1.07 
0.20 

0.10 

0 

0.02 

0 

1.07 

0 

0 

0.83 

0.29 

0.01 

0.93 
0.70 

0 
0.78 
0  39 
0.25 
0.25 

0 
0.01 
0.79 

0.73 

0 

0.75 

0.75 

0 

0.62 

0.69 

0 

0.48 

0.04 

0 

0 

0 

0 

0.58 

0  58 

0  56 


10,525,024 
14,871,142 


65.86 

4.33 

29.81 


3.56 
3  44 
3.24 
2.86 
1.86 
1.79 
1.75 
1.66 
1.57 
1.50 

1.38 
1  36 
1  33 
1.32 
1.27 
1.25 
1.25 
1.24 
1.08 
1.03 

0.95 
0.91 
0.91 
0  90 
0.85 
0.85 
0.79 
0.77 
0.76 
0.74 

0.71 
0.70 
0.65 
0.62 
0.62 
0.62 
0.61 
0.61 
0  59 
0.57 

0.55 
0.51 
0.50 
0.47 
0.44 
0.44 
0.42 
0.42 
0.42 
0.41 

0.41 
0.40 
0.39 
0.38 
0.38 
0.37 
0  36 
0.35 
0.35 
0.34 

0.33 
0.33 
0.32 
0.31 
0.31 
0.30 
0.30 
0  30 
0  30 
0.28 

0.28 
0  27 
0  27 
0.27 
0.26 
0.26 
0.24 
0.23 
0  23 
0.22 

0.22 

0.22 
0  22 
0.21 
0.21 
0  20 
0  20 


65.87 

4  90 

29.23 


6.36 


6.47 
8.64 
11.68 
14.52 


15.33 

18.28 
21.49 

23  '70 
27.06 
30.00 
30.09 
31.41 

34^27 


35.33 
37.21 

39^25 
41.46 
43.61 
44.98 


45.13 
45.38 
45.80 
46  23 
46.70 
48.05 
49.28 
49.59 


51.10 
51.20 


52.31 
52.39 

53.46 
53.66 

53.76 

53^78 

54^85 


55.68 
55.97 
55.98 

56.91 
57.61 

58 '39 
58.78 
59  03 
59  28 

59  29 
60.08 

60.81 

61 '56 
62.31 

62  93 
63.62 

64  i0 

64.14 


64  72 
65.30 

65  86 


70.19 
100.00 


Note.— All  but  two  of  the  corporations  Ibtsd  hereon,  the  International  Paper  Company  (16)  and  the  Union  Carbide  Company  (33),  are  engaged  in  public-service  operations. 
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17.2  per  cent  in  1907  and  to  23.8  per  cent  in  1912,  more 
than  doubling  in  the  ten  years  from  1902  to  1912.  This 
movement  toward  concentration  is  found  in  all  sections 
of  the  United  States.  The  rate  of  increase  in  concentra- 
tion was  highest  in  the  South  Atlantic  States,  which  had 
three  times  as  great  a  proportion  of  primary  power  in 
commercial  central  stations  in  1912  as  in  1902.  The  ex- 
tent of  the  concentration  is  greatest  in  the  Western 
States.  One-half  of  all  primary  power  of  all  kinds  in 
the  Mountain  States  in  1912  was  owned  by  public-serv- 
ice corporations,  and  54  per  cent  in  the  Pacific  States. 
In  California  the  proportion  was  three-fourths.  To-day, 
only  three  years  later,  public  service  corporations  own 
90  per  cent  of  all  the  primary  power  in  those  two  groups 
of  States.  Although  the  1915  data  are  not  sufficiently 
complete  in  the  other  sections,  particularly  concerning 
power  used  in  manufactures,  to  give  definite  percentages, 
it  is  probable  that  in  the  South  Atlantic  States  the  per- 
centage of  power  controlled  by  public  utility  companies 
is  well  above  50  per  cent  as  compared  with  less  than  20 
per  cent  in  1912.  Wherever  marked  activity  in  hydro- 
electric power  development  exists,  as  it  has  existed  in 
recent  years  in  the  Western  and  Southern  States,  there 
especially  is  found  in  its  highest  degree  the  concentra- 
tion of  ownership  by  public-service  corporations. 

This  particular  tendency  toward  concentration  need 
by  no  means  be  of  ill  omen.  Monopolization  of  the  sup- 
ply in  any  given  territory  makes  possible,  through  inter- 
connections of  stations  and  through  diversification  of 
load,  economics  of  operation  that  would  not  be  possible 
for  isolated  independent  stations.  Interruptions  to  serv- 
ice may  be  lessened,  the  needs  of  the  customer  may  be 
better  served,  and  rates  may  be  lower  with  a  single 
power  system  than  with  several.  No  better  service  is 
given  and  no  lower  rates  are  charged  than  in  California, 
where,  notwithstanding  the  considerable  municipal  de- 
velopment, 90  per  cent  of  the  total  primary  power  is 
owned  by  public  service  corporations,  or  in  Montana, 
where  89  per  cent  is  owned  by  two  affiliated  corpora- 
tions. Having  the  ability  to  give  the  better  service  and 
the  lower  rates,  it  only  remains  for  the  proper  public 
agency  to  require  it. 

Extent  of  Control  by  Certain  Corporations 

Control  by  Ownership  of  Stock  or  Properties,   or  by 

Lease  or  Management 

From  detailed  tabulations  of  companies,  stations  and 
installations  by  states  summary  tables  have  been  made 
showing  the  total  water-power,  the  total  steam  and  gas 
power,  and  the  total  power  of  all  kinds,  controlled  by 
the  principal  corporations  in  each  state,  together  with 
individual  and  cumulative  percentages. 

In  general,  there  have  been  included  in  these  sum- 
mary tables  all  corporations  that  own  or  control  more 
than  1  per  cent  of  the  total  power  in  a  state.  Only  that 
degree  of  control  which  is  represented  by  ownership  of 
properties,  majority  stock  ownership,  management  or 
lease  has  been  considered.  Each  table  also  gives  the 
amount  and  the  percentage  of  water-power  and  of  total 
power  owned  by  municipalities,  the  total  installation 
for  the  state  in  1915  as  appearing  in  the  detailed  tabu- 
lations, and  the  total  installation  in  central  stations  and 
electric  railways  as  reported  by  the  Bureau  of  the  Cen- 
sus for  1912.  The  data,  in  general,  include  only  com- 
mercial and  municipal  central  stations  and  street  and 
electric  railways.  For  the  Western  States,  however,  it 
is  believed  that  the  data  are  practically  complete  for  all 
power.  This  is  true  as  far  as  water-powers  are  con- 
cerned in  many  of  the  other  states,  but  no  attempt  has 
been  made  to  secure  complete  statistics  of  steam-power 
in  manufactures  in  the  Central,  Eastern  or  Southern 
States.  The  chief  purpose  of  this  branch  of  the  inves- 
tigation has  been  to  determine  what  proportion  of  the 


total  power  developed  by  municipalities  and  by  public- 
service  corporations  is  controlled  by  a  limited  number 
of  such  corporations.  The  percentages  of  control,  there- 
fore, as  given  in  the  resume  by  individual  states,  have 
reference,  unless  otherwise  noted,  to  the  proportions 
controlled  by  certain  corporations  and  municipalities 
out  of  the  total  power  developed  by  commercial  and 
municipal  central  stations  and  by  street  and  electric 
railways. 

(Brief  resumes  for  each  state,  showing  to  what  extent 
the  movement  toward  concentration  has  progressed,  will 
be  published  in  a  future  issue  of  the  Electrical,  World.) 

United  States. — On  page  303  is  given  a  list  of 
eighty-seven  corporations  each  of  which,  according  to 
the  data  given,  controls  not  less  than  30,000  hp.  of 
primary  power.  Two  companies  contained  in  the  list, 
the  International  Paper  Company  and  the  Union  Car- 
bide Company,  are  engaged  in  manufacturing.  The  re- 
maining eighty-five  are  public-service  corporations. 
These  eighty-seven  corporations  control  3,521,423  water 
horsepower  and  6,275,092  steam  and  gas  horsepower,  a 
total  of  9,796,515  hp.,  or  65.9  per  cent  of  the  total  listed 
for  the  United  States.  If  the  two  manufacturing  con- 
cerns are  eliminated  and  the  amount  of  manufacturing 
power  contained  in  the  tables  is  subtracted  from  the 
total,  the  eighty-five  concerns  remaining  control  68.6 
per  cent  of  the  total  public-service  power  in  the  United 
States.  Thirty-five  of  the  eighty-five  control  one-half 
of  this  total;  sixteen  control  one-third,  and  ten  control 
one-fourth.  Of  the  eighty-five  corporations  shown  in 
the  table,  fifty-nine  have  water-power  developments  and 
control  65.9  per  cent  of  the  total  water-power  listed. 
If  the  two  manufacturing  concerns  are  eliminated  from 
this  number  and  the  water-power  used  in  manufactur- 
ing is  subtracted  from  the  total  water-power,  the  re- 
maining fifty-seven  concerns  control  72.3  per  cent  of 
the  total  water-power  in  the  United  States  used  in  pub- 
lic-service operations.  Of  these  fifty-seven  concerns, 
the  following  eighteen: 

(1)  Stone  &  Webster, 

(2)  Montana  Power  Company, 

(3)  Utah  Securities  Corporation, 

(4)  E.  W.  Clark  Company  Management  Corporation, 

(5)  Southern  Power  Company, 

(6)  Hydraulic  Company  of  Niagara  Falls, 

(7)  Pacific  Gas  &  Electric  Company, 

(8)  Pennsylvania  Water  &  Power  Company, 

(9)  Pacific  Light  &  Power  Corporation, 

(10)  H.  M.  Byllesby  &  Company, 

(11)  The  Niagara  Falls  Power  Company, 

(12)  Washington  Water  Power  Company, 

(13)  Georgia  Railway,  Light  &  Power  Company, 

(14)  New  England  Power  Company  of  Maine, 

(15)  Western  Power  Company, 

(16)  Alabama  Traction,  Light  &  Power  Company, 

(17)  Commonwealth  Power,  Railway  &  Light  Com- 
pany, and 

(18)  United  Railways  Investment  Company, 
together  control  2,356,521  water  horsepower,  more  than 
one-half  (51.1  per  cent)  of  the  total  water-power  used 
in  public  service  operations  in  the  United  States.  Of 
the  eighteen  corporations  named,  the  first  nine  control 
more  than  one-third  (33.7  per  cent)  of  the  total,  and 
the  first  six  more  than  one-fourth  (25.3  per  cent). 

Stone  &  Webster,  through  their  management  of 
operating  companies,  control  more  water-power  and 
more  total  power  than  any  other  corporation,  having 
under  their  direct  management  340,211  water  horse- 
power and  529,854  total  horsepower. 

Twenty-nine  of  the  eighty-seven  companies  listed  con- 
trol operating  plants  in  more  than  one  state.  Three  of 
these,  H.  M.  Byllesby  &  Company,  the  Doherty  Operating 
Company  and  Stone  &  Webster,  operate  in  seventeen, 
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fourteen  and  thirteen  states  respectively.    The  Middle 
w  (   i  Utilities  Company  has  tin-  largest  number  of 
tions  under  Its  control     L18  in  nine  different  states. 

Attention  is  again  called  to  the  feci  thai  the  charac- 
ter of  control  which  has  been  discussed  with  reference 

to  the  several  states  is  definite  and  complete.  It  con- 
sists either  in  actual  ownership  of  properties,  in  ma- 
jority stex'k  ownership,  in  lease  or  in  direct  manage 
ment.  The  relation  between  the  various  operating  com- 
panies and  the  controlling  or  holding  companies  is  best 
shown  upon  the  organization  charts.  (One  of  these  is 
reproduced  in  part  on  this  page.) 

Interrelationship*  Through  Common  Directors 

A  study  of  the  interrelation  of  the  various  public- 
utility  electric  corporations  with  each  other  through 
common  directors  or  principal  officers  leads  one  into  an 
almost  endless  maze  of  interconnections.  It  is  ex- 
tremely difficult  to  correlate  the  mass  of  information 


to  permit  Of  its  use  In  this  line  of  investigation.  The 
relations  shown,  therefore,  unless  otherwise  noted,  are 
those  existing  in  1914.  It  has  not  been  possible,  of 
Course,  even  had  it  been  desirable,  to  verify  the  data  as 
presented  In  the  several  corporation  manuals.  The 
standing  which  they  have  and  the  presumption  that  all 
the  information  which  they  contain  has  been  furnished 
by  t  he  corporations  the  activities  of  which  are  described 
would  seem  to  make  further  verification  unnecessary. 
The  accuracy  of  the  data  herein  presented  is  dependent, 
therefore,  upon  the  accuracy  of  the  sources  from  which 
they  have  been  derived. 

The  report  gives  in  alphabetical  order  a  list  of  some 
1500  corporations  engaged  in  the  power  business,  under 
each  of  which  is  listed,  also  in  alphabetical  order,  both 
the  power  corporations  and  the  banking  corporations 
with  which  it  is  affiliated  through  principal  officers  or 
common  directors.  The  list  gives  also  the  total  number 
of  principal  officers  and  directors  in  each  corporation 
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ORGANIZATION    CHART    OF    MIDDLE    WEST    UTILITIES    COMPANY.      THIS    COMPANY    FURNISHES    ONE    OR    MORE    CLASSES    OF    PUBLIC 
UTILITY  SERVICE  TO  331   COMMUNITIES,  OF  WHICH  218  ARE  IN  ILLINOIS 
(Upper  section  shows  left  half  of  chart  and  lower  section  right  half) 


and  to  determine  in  many  instances  whether  a  partic- 
ular company  has  the  closer  association  with  one  or 
another  group  of  interests.  In  studying  the  extent  of 
such  interrelationships  the  chief  source  of  information 
has  been  Moody's  Manual  of  Corporations  for  1914.  The 
1915  edition  was  not  available  at  a  sufficiently  early  date 


and  the  number  common  to  such  corporations  and  every 
other  affiliated  corporation.  The  principal  officers  con- 
sidered are  the  president,  vice-president,  secretary  and 
treasurer,  but  such  officers  have  not  been  counted  a  sec- 
ond time  if  they  serve  also  as  directors.  There  is  also 
given  in  the  report  a  list  in  alphabetical  order  of  2172 
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directors  and  principal  officers  common  to  two  or  more 
of  the  corporations  studied,  and  under  each  director  or 
principal  officer  a  list  both  of  the  power  corporations 
and  of  the  banking  corporations  in  which  he  serves. 

In   contradistinction   to  the  corporate   relationships 
discussed  in  preceding  pages  of  this  report,  where  only 


ing  company  and  more  than  one  of  the  major  holding 
companies. 

Each  of  the  sixteen  diagrams  is  preceded  by  a  pref- 
acing sheet  explaining  the  relations  shown  upon  the 
diagram.  Upon  the  several  prefacing  sheets  is  given 
a  table  showing  the  authorized  and  outstanding  stock 


RELATIONS   BETWEEN    BANKING   INSTITUTIONS   AND   ELECTRIC   PUBLIC-UTILITY  COMPANIES 

(Each  line  indicates   one  director) 


ownership,  lease  and  management  were  considered,  and 
where  the  connection  was  definite  and  direct,  the  inter- 
relationships which  are  evidenced  by  common  directors 
are  indefinite  and  the  extent  of  control  cannot  be  quan- 
titatively determined,  except  in  those  instances  where  a 
majority  of  the  directorate  is  common  to  two  corpora- 
tions. Where  the  preceding  data  show  accomplished 
control  these  data  show  potential  control,  a  marked 
tendency  toward  an  association  or  community  of  inter- 
est, particularly  between  the  principal  holding  com- 
panies, that  cannot  be  viewed  without  concern. 

From  the  general  data  just  described  have  been  pre- 
pared three  charts.  The  first  chart  shows  the  interre- 
lations, through  common  directors  or  principal  officers, 
that  exist  between  195  of  the  principal  electric-power 
holding  companies.  The  second  chart  shows  the  rela- 
tionship through  common  directors  between  158  of  the 
electric-power  holding  corporations  shown  on  Chart  1 
and  147  of  the  banking  corporations  shown  on  Chart  3. 
The  third  chart  shows  the  interrelation  through  com- 
mon directors  of  174  banking  corporations  of  New 
York,  Boston,  Philadelphia  and  other  cities. 

Each  of  the  companies  shown  upon  the  first  chart  is 
either  directly  or  indirectly  connected  with  every  other 
company  shown  thereon.  From  this  chart  have  been 
prepared  diagrams,  sixteen  in  number,  which  show 
graphically  the  relations  between  certain  selected  hold- 
ing companies  and  other  holding  companies  with  which 
the  first  appear  to  have  the  closest  relation.  There  is 
ta  certain  amount  of  duplication  of  companies  between 
these  diagrams,  since  it  has  often  been  found  desirable 
to  show  the  relation  which  exists  between  a  minor  hold- 


and  the  outstanding  bonds  of  the  individual  concerns 
listed  and  the  amount  of  developed  water-power,  steam 
and  gas  power  and  total  power  controlled. 

The  character  of  the  control  over  such  developed  power 
by  the  individual  companies  included  in  the  several 
groups  is  direct  and  complete  and  is  exercised  either 
through  ownership  of  the  properties,  majority  owner- 
ship of  stock,  lease  or  direct  management.  What  may 
be  the  character  of  the  group  control,  or  whether  such 
control  actually  exists,  cannot  be  determined.  The  only 
evidence  available  shows  merely  an  interrelation  be- 
tween certain  interests  through  common  officers  or 
through  the  medium  of  common  representation  upon 
boards  of  directors.  It  is  scarcely  to  be  supposed,  how- 
ever, that  such  representation  is  devoid  of  significance 
and  that  no  influence  exists  because  its  amount  cannot 
be  quantitatively  determined. 

The  individual  public-service  companies  which  make 
up  the  sixteen  groups  control  2,226,000  water  horse- 
power, or  48.3  per  cent  of  total  public-service  water- 
power  in  the  United  States,  as  indicated  by  the  special 
census  made  for  this  report.  These  companies  also  con- 
trol 4,160,000  steam  horsepower,  or  44.5  per  cent  of  the 
total  used  in  public-service  operations,  giving  a  com- 
bined total  of  6,386,000  hp.,  or  45  per  cent  of  all  public- 
service  power  in  the  United  States. 

The  companies  which  are  given  here  are  the  com- 
panies the  interrelations  of  which  with  other  companies 
have  been  studied,  and  with  which  the  others  appear  to 
be  most  closely  related.  As  a  means  of  distinguishing 
the  several  groups,  the  names  of  the  principal  companies 
have  been  applied  to  the  groups  in  which  they  appear : 
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W,  S.  Bar$tow  &  <  'ompany.  The  Individual  companies 
appearing  In  this  group  control  84,776  water  horsepower 
and  121,862  steam  horsepower,  ■  total  of  166,687  horse- 
power, slightly  more  than  l  percent  of  the  total  public 

service  power  m  the   United  States  in   1916. 

William  /'.  Bonbrighl  £  Company.  The  Individual 
companies  in  this  group  together  cunt  ml  886,726  water 

horsepower,  Or  L9.2  per  cent  of  the  total  used  in  public 
service  operations  in  the  United  States,  and  666,618 
steam  horsepower,  or  7  per  cent  of  the  total  of  such 
power  in  public-service  use,  making  an  aggregate  of 
1,641,888  hp.,  or  11  per  cent  of  the  total  in  the  United 
States  in  1916. 

//.  M.  Byliesby  X-  Company. — The  aggregate  amount 

of  power  controlled  by  the  individual  companies  shown 
within  this  group  is  345,692  water  horsepower  and  469,- 
386  steam  horsepower,  a  total  of  815,078  hp.,  or  7.5  per 
cent,  5  per  cent  and  5.8  per  cent  respectively  of  the 
water-power,  steam-power  and  total  power  in  the  United 
States  employed  in  public-service  operations. 

E.  W.  Clark  &  Company  Management  Corporation. — 
With  the  exception  of  the  International  Paper  Company, 
all  the  companies  included  in  this  group  are  public- 
service  corporations.  If  the  amount  of  power  controlled 
by  the  International  Paper  Company  is  subtracted  from 
the  aggregate  amount  controlled  by  all  the  individual 
corporations,  the  remainder  amounts  to  843,049  water 
horsepower  and  1,266,183  steam  horsepower,  a  total  of 
2,109,232  hp.,  or  18.3  per  cent,  13.5  per  cent  and  15.1 
per  cent  respectively  of  the  total  water-power,  steam- 
power  and  combined  power  in  the  United  States  operated 
by  public-service  corporations. 

Doherty  Organizations. — Individual  concerns  in  this 
group  control  an  aggregate  of  271,752  water  horsepower 
and  552,417  steam  horsepower,  a  total  of  824,169  hp.,  or 
5.9  per  cent  of  the  total  of  each  class  of  power  used  in 
public-service  operations. 

Electric  Bond  &  Share  Company. — The  relations 
through  common  directors  or  principal  officers  of  the 
Electric  Bond  &  Share  Company  to  forty-one  other  cor- 
porations is  shown.  This  company  is  controlled  by  the 
General  Electric  Company  through  the  ownership  of  the 
entire  common  stock.  The  aggregate  amount  of  public- 
service  power  controlled  by  the  individual  concerns 
shown  within  this  group  is  928,486  water  horsepower 
and  1,300,370  steam  horsepower,  a  total  of  2,228,856  hp., 
or  20.1  per  cent,  13.9  per  cent  and  16  per  cent  re- 
spectively of  the  total  amount  of  each  class  of  power 
employed  in  public  service  uses. 

Electric  Securities  Corporation. — The  entire  common 
stock  of  this  company  also  is  owned  by  the  General  Elec- 
tric Company.  The  amount  of  power  controlled  by  the 
individual  concerns  aggregates  497,533  water  horse- 
power and  819,045  steam  horsepower,  a  total  of  1,316,- 
578  hp.,  or  10.8  per  cent,  8.8  per  cent  and  9.4  per  cent 
respectively  of  the  total  amounts  in  the  United  States  in 
public-service  use. 

General  Electric  Company. — The  direct  connections 
through  common  directors  or  principal  officers  between 
the  General  Electric  Company  and  twenty-nine  affiliated 
corporations  is  also  shown.  If  there  be  subtracted  from 
the  aggregate  controlled  by  the  individual  corporations 
the  amount  under  the  control  of  the  International  Paper 
Company,  the  connection  of  which  with  the  General 
Electric  Company  is  shown,  the  balance  remaining  will 
amount  to  703,306  water  horsepower  and  1,298,514  steam 
horsepower,  a  total  of  2,001,820  hp.,  or  15.2  per  cent, 
13.9  per  cent  and  14.3  per  cent  of  the  respective  totals 
for  the  United  States  developed  for  public-service  use. 

The  number  of  concerns  with  which  the  General  Elec- 
tric Company  is  affiliated  through  common  directors  or 
principal  officers,  either  directly  or  through  the  medium 
of  the  Electrical  Securities  Corporation  and  the  Electric 


Bond  A  share  Company,  both  <>i  which  the  General  Elec 
trie  controls  through  the  ownership  of  the  entire  com 

mon  stock,  was  too  great  to  he  shown  upon  a  Bingle  chart 
in  the  manner  employed  in  this  report.  Accordingly 
separate  charts  were  prepared  lor  the  General  Electric 
Company  and  its  two  owned  subsidiaries.  It'  the  three 
groups  are  combined  without  duplication  and  t  in-  amount 
controlled  by  the  international  Paper  Company  is  elimi- 
nated, the  General  Electric  groups  control  1,290,466 
water  horsepower  and  1,678,657  steam  horsepower,  a 
total  of  2,978,124  hp.,  or  28  per  cent,  IK  per  cent,  and 
21.3  per  cent  respectively  of  the  total  public-service 
power  in  the  several  classes  in  the  United  States. 

Electrical  Utilities  Company. — The  aggregate  amount 
of  power  controlled  by  the  individual  concerns  shown 
within  this  group  is  867,615  water  horsepower  and  891,- 
224  steam  horsepower,  a  total  of  1,758,839  hp.,  or  18.8 
per  cent,  9.5  per  cent  and  12.6  per  cent  respectively  of 
the  totals  in  each  class  used  in  public-service  operations. 

Federal  Utilities,  Inc. — The  connections  through  com- 
mon directors  or  principal  officers  of  the  Federal  Utili- 
ties, Inc.,  the  Electric  Investment  Corporation,  the 
Republic  Railway  &  Light  Company,  American  Gas  & 
Electric  Company,  American  Power  &  Light  Company, 
Central  States  Electric  Corporation  and  Federal  Light 
&  Traction  Company  with  each  other  and  with  fifty- 
eight  other  concerns  are  shown.  If  the  amount  of  power 
employed  in  industrial  use  is  eliminated,  the  balance 
controlled  by  the  individual  concerns  appearing  on  this 
chart  aggregates  914,646  water  horsepower  and  1,845,- 
496  steam  horsepower,  a  total  of  2,760,142  hp.,  or  19.8 
per  cent  of  the  total  in  each  class  of  power  employed  in 
public-service  operations. 

Middle  West  Utilities  Company. — The  connections 
through  common  directors  or  principal  officers  of  the 
Middle  West  Utilities  Company,  the  Public  Service  Cor- 
poration of  Northern  Illinois  and  the  United  Light  & 
Railways  Company  with  each  other  and  with  twenty- 
five  other  corporations  are  shown.  The  amount  of  power 
controlled  by  the  individual  companies  appearing  on 
this  chart  aggregates  480,257  water  horsepower  and 
959,685  steam  horsepower,  a  total  of  1,439,942  hp.,  or 
10.3  per  cent  of  the  totals  of  the  public-service  power 
in  each  class  in  the  United  States. 

North  American  Company. — A  plate  shows  the  con- 
nections through  common  directors  or  principal  officers 
between  the  North  American  Company  and  its  subsidi- 
aries, the  Detroit  Edison  Company,  the  Electric  Com- 
pany of  Missouri  and  the  Wisconsin  Edison  Company, 
with  each  other  and  with  fourteen  other  corporations. 
The  aggregate  amount  of  power  controlled  by  the  indi- 
vidual concerns  shown  upon  this  chart  is  499,365  water 
horsepower  and  748,906  steam  horsepower,  a  total  of 
1,248,271  hp.,  or  10.8  per  cent,  8  per  cent  and  8.9  per 
cent  respectively  of  the  totals  for  the  United  States  in 
public-service  use. 

Stone  &  Webster  Management  Association. — A  plate 
shows  the  relations  through  directors  or  principal  offi- 
cers of  the  Stone  &  Webster  Management  Association, 
the  Electric  Corporation  and  forty-five  other  corpora- 
tions. The  individual  concerns  control  an  aggregate 
of  1,353,886  water  horsepower  and  920,549  steam  horse- 
power, a  total  of  2,274,435  hp.,  or  29.4  per  cent,  9.8  per 
cent  and  16.3  per  cent  respectively  of  the  totals  of  each 
class  employed  in  public-service  operations. 

United  Equities  Corporation. — The  aggregate  amount 
of  power,  after  deducting  industrial  power,  controlled 
by  the  individual  concerns  shown  within  this  group  is 
956,474  water  horsepower  and  1,355,907  steam  horse- 
power, a  total  of  2,312,381  hp.,  or  20.8  per  cent,  14.5 
per  cent  and  16.6  per  cent  respectively  of  the  totals  for 
the  United  States  as  developed  for  public-service  use. 

Westinghouse  Electric  &  Manufacturing  Company. — 
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A  plate  shows  the  relations  through  common  directors 
and  principal  officers  of  the  Westinghouse  Electric  & 
Manufacturing  Company  and  the  Electric  Properties 
Corporation  with  each  other  and  with  thirty-eight  other 
companies.  The  aggregate  public-service  power  con- 
trolled by  the  individual  concerns  appearing  within  this 
group  is  405,705  water  horsepower  and  1,989,432  steam 
power,  a  total  of  2,395,137  hp.,  or  8.8  per  cent,  21.3  per 
cent  and  17.2  per  cent  respectively  of  the  totals  for  the 
United  States  within  each  class  used  in  public-service 
operations. 

J.  G.  White  &  Company,  Inc. — The  relations  between 
J.  G.  White  &  Company,  Inc.,  and  the  J.  G.  White  Man- 
agement Corporation  and  with  forty-five  other  public 
service  corporations  is  shown.  The  total  power  con- 
trolled by  the  individual  concerns  in  this  group  is  816,- 
683  water  horsepower  and  1,599,324  steam  horsepower, 
a  total  of  2,416,007  hp.,  or  17.7  per  cent,  17.1  per  cent 
.and  17.3  per  cent  respectively  of  the  totals  of  public- 
service  power  in  the  United  States. 

Relation  Between  Banking  Corporations  and  Elec- 
tric-Power Holding  Companies 

Numerous  plates  show  the  relations  which  exist  be- 
tween certain  banking  corporations  chiefly  in  New  York, 
Boston  and  Philadelphia  and  certain  electric-power 
holding  corporations  due  to  the  fact  that  directors  in 
the  banking  corporations  are  also  directors  or  principal 
officers  in  the  electric-power  holding  companies.  No  at- 
tempt has  been  made  to  determine  the  amount  of  power 
under  the  control  of  the  groups  of  power  corporations 
with  which  the  several  banking  corporations  are  affili- 
ated. The  plates  merely  indicate  the  extent  to  which 
•certain  banking  corporations  are  interested  in  electric 
power  corporations,  or  vice  versa. 

Control  of  Undeveloped  Water-Power 

In  connection  with  the  other  studies  made  for  this 
report  considerable  information  was  collected  concern- 
ing the  amount  of  undeveloped  power  reported  to  be  in 
the  ownership  or  control  of  public-service  corporations. 
Time  has  not  been  available  for  verifying  the  data  or 
for  determining  whether  or  to  what  degree  such  unde- 
veloped water-powers  are  claimed  by  those  interests 
which  control  the  majority  of  the  developed  powers. 
The  data  show,  however,  that  120  out  of  about  1500  pub- 
lic-service corporations  the  developments  of  which  have 
been  listed  in  this  report  claim  to  own  or  control  a  total 
•of  3,683,000  undeveloped  water  horsepower,  or  80  per 
cent  of  the  total  water-power  at  present  developed  by 
public-service  corporations.  Whether  or  not  these  fig- 
ures are  wholly  reliable,  it  may  be  pertinent  to  remark 
that  those  who  lay  claim  to  such  extensive  ownership  or 
•control  of  undeveloped  power  sites  are  hardly  in  a  posi- 
tion to  contend  that  any  legislation  or  lack  of  legislation, 
or  any  administrative  policies  of  the  executive  depart- 
ments of  the  government,  should  be  held  responsible  for 
the  stagnation  in  water-power  development  which  they 
allege  exists.  The  fact — if  it  be  a  fact — that  a  com- 
paratively few  corporations  hold  unused  nearly  4.000,000 
water  horsepower  would  of  itself  furnish  sufficient  ex- 
planation. 

Ownership  or  control  of  undeveloped  water-powers, 
even  to  the  extent  claimed  by  these  corporations,  is  not 
the  most  effective  method  of  securing  control  of  the 
business.  If,  as  is  probably  the  case,  the  sites  owned 
are  those  most  immediately  valuable  and  best  suited  for 
early  development,  then  those  who  own  or  control  them 
hold  the  initial  advantage;  but  the  chief  factor  in  con- 
trol is  not  so  much  the  ownership  of  undeveloped  power 
sites  as  it  is  the  domination  of  the  market.  An  enter- 
prise once  started  and  with  its  market  established  oc- 
cupies a  position  of  such  distinct  advantage  that  it  can 


finance  and  extend  its  developments  upon  terms  that  a 
new  and  untried  enterprise  cannot  secure.  The  propor- 
tion of  entirely  new  enterprises  will  for  this  reason  grow 
progressively  less.  This  tendency  is  being  further  aug- 
mented by  the  attitude  of  public  utility  commissions, 
which  are  increasingly  manifesting  a  disposition  to 
favor  the  extension  of  established  enterprises  into  new 
territory  rather  than  the  development  of  such  territory 
by  new  and  competent  enterprises.  No  other  state  has 
had  such  a  remarkable  water-power  development  as 
California  within  the  last  few  years.  Hundreds  of 
thousands  of  horsepower  have  been  developed  and  hun- 
dreds of  millions  of  dollars  have  been  invested  in  the 
electric-power  business.  Yet  a  most  careful  investiga- 
tion could  not  discover  that  a  single  new  public-utility 
enterprise  involving  the  development  of  water-power 
had  been  started  in  that  state  within  the  last  six  years. 
The  remarkable  development  which  has  taken  place  con- 
sists entirely  of  extensions  to  the  business  of  concerns 
already  in  the  field.  Great  concentration  of  power  de- 
velopment under  present  conditions  will  depend  only  in 
a  minor  degree  upon  control  of  undeveloped  sources  of 
power;  the  determining  factors  will  be  control  of  the 
markets  and  control  of  the  sources  of  credit. 


Pinchot  Elated  Over  Report 

Gifford  Pinchot,  president  of  the  National  Conserva- 
tion Association,  gave  out  at  the  Washington  office 
of  the  association  a  statement  declaring  that  attempts 
will  be  made  to  "smother"  the  report  made  to  the  Senate 
by  the  Secretary  of  Agriculture,  which  charges  that 
there  is  a  monopoly  of  water-power  control  in  the  United 
States,  and  urging  that  the  Senate  committee  on  print- 
ing, to  which  the  report  was  referred,  make  it  public. 
In  his  statement  Mr.  Pinchot  says  in  part: 

"The  report  on  water-power  just  made  to  the  Senate 
by  the  Secretary  of  Agriculture  completely  and  finally 
disproves  the  one  and  only  plausible  argument  of  the 
water-power  grabbers. 

"The  report  shows  that  where  the  water-power 
grabbers  have  complained  most  loudly  about  the 
retarding  of  development  by  the  conservation  move- 
ment, just  there,  in  Washington,  Oregon  and  Cali- 
fornia, development  has  gone  on  until  it  is  now  actually 
in  excess  of  market  requirements.  What  these  men  are 
really  after  is  not  development  but  the  control  of  water- 
powers  for  speculative  purposes  and  to  escape  govern- 
ment regulation  by  acquiring  the  ownership  of  water- 
power  sites.  This  is  proved  by  the  fact  that  a  few 
groups  of  water-power  interests  are  holding  undeveloped 
at  this  moment  water-power  to  the  amount  of  4,000,000 
hp.  That  is  to  say,  the  water-power  monopolists  are 
holding  out  of  use  more  than  half  as  much  as  all  the 
developed  water-power  in  the  whole  territory  of  the 
United  States. 

"All  this  does  not  mean  that  the  water-power  laws 
now  in  force  are  ideal.  They  are  not  ideal,  but  they 
remain  defective  solely  because  the  repeated  efforts  of 
the  friends  of  conservation  to  get  the  defects  of  the 
present  laws  remedied  were  defeated  by  the  water- 
power  men  and  their  friends,  more  particularly  in  the 
Senate  of  the  United  States.  The  latter  have  steadily 
insisted  on  handing  over  immensely  valuable  public 
water-power  properties  without  charge  and  without 
regulation,  and  when  they  could  not  do  so  they  would 
let  no  bill  pass. 

"On  Jan.  20  Secretary  Houston's  report  was  referred 
to  the  Senate  committee  on  printing.  There  is  grave 
danger  that  its  publication  will  be  held  up  until  too  late 
to  affect  legislation  now  before  Congress." 
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Talks  in  the 
Industry 

Guy  E.  Tripp,  Chairman  of  the  Board  of  the  Westinghouse 
Compuny,  Discusses  Public  Utilities,  Commenting  Partic- 
ularly on  the  Economical  Large  Central -Station  Unit 

By  Frederic  Nicholas 


However  serious  the  collective  problems  of  an  industry 
are  for  the  man  whose  contact  with  them  is  daily  and  inti- 
mate, they  wear  a  different  aspect  for  one  who  sees  them 
from  a  little  distance.  There  is  no  substantial  alteration  in 
the  problem,  but  the  point  of  view  is  changed.  A  detachment 
from  constant  association  with  the  issues  brings  a  new  ap- 
preciation  of  the  facts.  With  a  different  perspective  there 
M  (mother  grouping  of  causes  and  effects. 

Four  years  ago  Guy  E.  Tripp,  who  had  been  actively 
identified  with  the  development  of  public  utilities,  left  that 
branch  of  the  industry  to  become  chairman  of  the  board  of 
directors  of  the  Westinghouse  Electric  &  Manufacturing 
Company.  Early  in  his  career  he  had  been  associated  with 
the  manufacturing  end  of  the  electrical  industry.  But  for 
fifteen  years,  until  1912,  Mr.  Tripp  was  with  Stone  &  Web- 
ster of  Boston.  At  the  time  of  his  resignation  he  was  vice- 
president  of  the  Stone  &  Webster  Management  Corporation 
and  the  Stone  &  Webster  Engineering  Corporation. 

For  two  years  prior  to  his  resignation  from  Stone  & 
Webster  Mr.  Tripp  was  in  charge  of  the  New  York  office. 
His  work  in  the  reorganization  of  the  badly  wrecked  finan- 
cial affairs  of  the  Metropolitan  Street  Railway  system, 
which  had  been  intrusted  to  the  firm  after  numerous  fail- 
ures to  perfect  a  satisfactory  readjustment,  brought  him 
into  close  touch  with  New  York  bankers.  The  plan  of  reor- 
ganization which  he  drafted  was  adopted.  After  this  work 
was  completed  he  became  chairman  of  the  board  of  the 
Westinghouse  company. 

Mr.  Tripp  has  personal  knowledge  of  public  utilities  and 
a  deep  interest  and  faith  in  them,  and  he  still  considers 
their  affairs  from  a  viewpoint  which  is  somewhat  removed 
from  that  of  immediate  responsibility.  He  was  asked  to  dis- 
cuss present  conditions  for  the  Electrical  World,  dealing 
with  the  changes  in  the  public  utility  situation  since  he 
withdrew  from  his  active  connection  with  it.  The  remarks 
of  Mr.  Tripp  are  confined  mainly  to  public-policy  issues. 


£  £  T  THINK  that  the  companies,  by  the  gradual 
improvement  in  practices  which  concern  the 
public,  have  lessened  the  discouraging  public 
suspicion  which  they  formerly  had  to  face,  and  that  for 
a  few  years  at  least  there  will  be  a  better  understanding 
with  less  hostility  in  the  attitude  of  public  officials  and 
agencies  toward  these  properties,"  said  Mr.  Tripp. 

"The  necessity  which  has  confronted  central  stations 
of  making  what  appear  to  the  public  to  be  uselessly 
complicated  schedules  of  rates  has  caused  misunder- 
standings in  some  cases.  However,  I  believe  that  the 
public  service  commissions  in  general  are  becoming 
more  familiar  with  the  inherent  difficulties  and  pecu- 
liarities of  the  industry,  and  that  the  tendency  will  be 
toward  more  tolerant  policies  of  regulation  and  public 
control. 

"There  is  no  doubt  in  my  mind  that  responsible  execu- 
tives of  the  public  utilities  realize  the  wisdom,  if  for 
no  other  than  business  reasons,  of  doing  all  that  they 
can  to  improve  their  relations  with  the  public.  I  believe 
that  they  are  doing  their  work  well." 

Mr.  Tripp  then  discussed  the  principal  changes  which 
he  observes  from  the  conditions  of  four  years  ago.  They 
are  the  development  of  large  units  in  central  stations 


and  Hi''  dangers  in  the  electric  street-railway  .situation. 
In  reply  to  inquiries  he  talked  of  these  as  follows: 

Large  Central  Stations  Economic 

"The  day  of  the  small  central  station  covering  a 
limited  area  and  serving  only  a  small  portion  of  the 
possible  needs  of  the  community  has  passed  perma- 
nently. The  merging  of  small  plants  into  large  proper- 
ties is  an  economic  movement  and  inevitable.  Great 
central  stations  serving  a  wide  area  and  containing 
installations  of  large  units  of  machinery  which  are 
capable  of  producing  power  at  costs  unheard  of  a  few 
years  ago  are  the  economic  successors  of  the  small 
plants  with  which  the  industry  began. 

"Single  generating  units  of  40,000-hp.  rating  have 
been  built  and  are  being  operated  successfully,  and  the 
Westinghouse  company  is  designing  a  unit  of  67,000-hp. 
rating.  I  have  not  the  figures  at  hand,  but  I  feel  confi- 
dent that  one  of  these  units  will  produce  more  elec- 
trical power  than  was  used  in  the  entire  State  of  Massa- 
chusetts twenty-five  years  ago. 

"The  establishment  of  the  large  central  stations,  and 
the  consequent  assumption  of  the  entire  demand  in  a 
large  area — street  railway,  trunk-line  railroad,  indus- 
trial, lighting,  residence,  etc. — result  in  a  high  load- 
factor  which  permits  very  low  average  rates  for  service. 

Further  Centralization  Assured 

"I  believe  that  in  the  near  future  there  will  be  a 
general  linking  up  of  the  large  central-station  develop- 
ments. To  feed  into  a  common  system  will  mean  a  fur- 
ther extension  of  the  possibilities  of  electric  service 
with  uses  now  unthought  of.  Thus  far  the  evolution 
which  is  in  progress  has  resulted  in  combinations  and 
consolidations  and  holding  companies.  The  economic 
reasons  which  underlie  this  movement  assure  a  further 
centralization.  The  clear  interests  of  the  public  demand 
that  this  should  be  permitted,  subject,  of  course,  to  fair 
regulation,  so  that  in  the  future  electric  service  may 
become  somewhat  like  the  telephone  service,  where  a 
subscriber  anywhere  can  be  connected  for  the  kind  of 
service  he  requires. 

"The  result  of  this  will  be  greater  economy  in  capital 
investment  and  a  lower  interest  rate.  The  investment 
situation  will  also  be  improved  by  such  a  development 
of  the  industry,  because  the  securities  of  electrical 
projects  will  rest  upon  a  broader  basis  and  the  enlarged 
properties  will  not  be  affected  by  fluctuations  in  the 
business  conditions  of  isolated  communities.  If  the 
present  commercial  activity  should  continue  for  a  few 
years,  there  will  be,  of  course,  an  increasing  amount 
of  capital  for  investment  which  will  accentuate  the 
tendency  toward  low-cost  development  funds. 

Competition  for  Electric  Railways 

"The  electric  street-railway  business,  which  was  popu- 
larly thought  to  be  an  impregnable  monopoly  owing  to 
the  occupation  of  the  streets  by  tracks,  has  been  found 
to  be  vulnerable  and  open  to  most  serious  competition 
from  the  jitney  service  which  has  sprung  up  all  over 
the  United  States. 

"In  this  new  situation  the  street  railways  have  not 
received  proper  compensation  in  the  reduction  of  bur- 
dens which  were  placed  upon  them  by  the  public  on  the 
erroneous  assumption  that  they  would  be  monopolies. 
The  result  has  been  a  very  large  decrease  in  gross 
earnings  without  a  corresponding  decrease  in  operating 
expenses,  fixed  charges  or  taxes. 

"This  seems  to  me  to  be  a  problem  which  must  be 
solved  either  by  imposing  the  same  conditions  on  all 
public  carriers  that  use  the  streets,  or,  if  there  is  to  be 
open  competition,  by  giving  a  free  hand  to  street  rail- 
ways in  order  that  they  may  reduce  service,  abandon 
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unprofitable  lines,  or  increase  fares  to  such  extent  and 
in  such  localities  as  the  management  deems  wise.  All 
of  these  privileges  are  now  exercised  by  the  operators 
of  jitneys,  and  certainly  there  is  no  justice  in  with- 
holding the  right  from  street  railways  unless  they  are 
to  receive  some  compensating  protection." 

Frankness  and  Publicity 

Mr.  Tripp  was  asked  to  suggest  some  foundation 
principles  to  guide  central  stations  in  strengthening 
their  public  relations.    This  was  his  reply : 

"The  only  basic  principles  which  occur  to  me  are 
frankness  and  publicity,  even  though  frankness  some- 
times costs  something  and  publicity  is  occasionally  em- 
barrassing." 

National  Spring  House-Wiring  Campaign 

Plans  for  a  nation-wide  house-wiring  campaign  this 
spring — to  be  known  as  "wire-your-home  month" — were 
formulated  at  a  meeting  of  representative  manufac- 
turers, central  stations  and  contractors  held  in  the 
offices  of  the  Society  for  Electrical  Development,  Inc., 
New  York,  on  Monday,  and  an  executive  committee  was 
formed  to  carry  on  the  work.  The  date  designated  was 
the  period  from  March  15  to  April  15. 

The  object  of  the  campaign  is  to  co-ordinate  the 
various  individual  house-wiring  campaigns  conducted 
each  year  by  electrical  interests  into  a  general  campaign. 
The  facts  that  not  8  per  cent  of  the  homes  of  this 
country  are  wired  for  electricity  and  that  not  20  per 
cent  of  the  houses  on  the  existing  lines  of  the  central 
stations  have  electric  service  strengthened  the  commit- 
tee's belief  that  if  a  great  campaign  drive  were  made  to 
wire  more  homes,  all  interests  co-operating,  greater  re- 
sults could  be  obtained  than  by  a  series  of  disconnected 
campaigns. 

The  following  were  appointed  as  an  executive  com- 
mittee to  have  supervision  of  the  campaign:  P.  L. 
Thomson,  chairman;  T.  J.  McManis,  Elliot  Reid,  N.  H. 
Boynton,  Joseph  F.  Becker,  George  Weiderman,  E.  E. 
Whitehorne,  J.  M.  Wakeman,  H.  W.  Alexander,  A.  J. 
Edgell,  J.  T.  Kelly  and  C.  H.  Griffith. 

The  campaign  is  to  be  conducted  by  the  Society  for 
Electrical  Development,  and  while  it  was  recognized  that 
the  time  is  short,  the  fact  that  some  of  the  advertising 
material  is  about  ready  for  distribution  convinced  the 
committee  that  a  short  campaign  would  be  sufficient  to 
equip  the  industry  with  all  material  for  the  big  drive 
and  to  awaken  the  public  to  the  advantages  of  complete 
electric  service.  Since  house-wiring  campaigns  are  con- 
ducted each  spring  by  most  manufacturers  and  central 
stations,  it  is  planned  this  year  to  make  a  great 
co-operative  campaign,  using  a  standard  window  dis- 
play, much  of  the  same  advertising  material,  together 
with  such  special  individual  campaign  matter  as  the 
manufacturers  care  to  distribute.  It  is  the  intention 
of  all  interested  to  boost  house  wiring  rather  than  to 
specialize  in  the  sale  of  their  own  supplies.  A  special 
window  display  will  be  sent  to  the  central  stations  and 
contractors  throughout  the  country. 

A  booklet  entitled  "Successful  House-Wiring  Plans" 
will  be  mailed  about  Feb.  15.  It  will  contain  suggestions 
for  conducting  house-wiring  campaigns  and  data  on  how 
various  central  stations  and  contractors  have  effectively 
worked  them  out.  Bulletins  of  progress  containing  sell- 
ing suggestions  for  household  appliances  as  well  as  new 
ideas  for  house-wiring  campaigns  will  also  be  issued. 
The  executive  committee  has  urged  that  a  concession  by 
local  electrical  interests  be  offered  to  householders  as  an 
inducement  to  wire  their  homes  this  spring. 

The  Commercial  Section  of  the  National  Electric  Light 
Association  and  other  electrical  organizations  will  co- 


operate with  the  society  in  the  movement,  and  if  the 
"wire-your-home"  campaign  this  year  proves  as  suc- 
cessful as  anticipated,  it  is  proposed  by  leading  electrical 
interests  that  it  be  made  an  annual  affair. 


Large  Open-Flume  Development  on 
Chippewa  River 

Work  has  been  begun  by  the  Wisconsin-Minnesota 
Light  &  Power  Company  on  the  Chippewa  River  at 
Wissota,  Wis.,  3  miles  above  Chippewa  Falls,  on  what 
is  said  to  be  the  largest  open-flume  development  in  the 
Middle  West.  This  development  calls  for  the  invest- 
ment of  over  $2,000,000  of  new  capital.  The  financial 
arrangements  to  provide  this  sum  for  construction  pur- 
poses have  already  been  made.  At  the  point  where  the 
dam  is  to  be  built  on  the  Chippewa  the  river  runs 
through  a  bed  underlaid  with  pre-Cambrian  granite, 
which  has  been  tested  to  a  depth  of  from  20  ft.  to  40  ft. 
below  the  water  surface.  From  end  to  end  the  dam  and 
the  spillway  which  will  be  imposed  upon  this  base  will 
be  6100  ft.  long.  The  portion  to  run  out  from  the  slopes 
of  the  adjacent  hills  to  the  ends  of  the  concrete  spill- 
way will  be  of  earth  with  a  concrete  core  wall  running 
continuously  through  it  and  forming  a  whole  with  the 
spillway.  The  latter  will  be  900  ft.  long,  rising  from 
60  ft.  to  80  ft.  above  the  channel,  which  will  be  cut  into 
the  rock  bed  of  the  river  to  receive  it. 

The  dam  itself  will  stand  60  ft.  above  the  low  water 
on  its  down-stream  side,  and  is  to  be  built  strong  enough 
to  withstand  the  failure  at  full  flood  of  every  dam  either 
built  or  contemplated  up-stream  from  its  location.  It 
is  to  be  composed  of  900  ft.  of  concrete  spillway  and 
equipped  with  thirteen  Stanwerke  automatic  gates  each 
64  ft.  long  and  10  ft.  6  in.  high.  These  gates  will 
operate  as  the  control  of  the  flood  water. 

There  will  be  225  ft.  of  concrete  power  station  built 
into  and  made  part  of  the  dam,  besides  300  ft.  of  con- 
crete dam  from  the  power  station  to  the  earth  embank- 


CROSS-SECTIONAL    elevation    of    power    house 

ment  on  its  side  of  the  river.  All  the  rest  of  the  dam 
will  be  of  earth  work,  with  a  concrete  core  wall  anchored 
in  the  rock  from  the  edges  and  being  integrally  con- 
tinuous from  the  dam  itself. 

From  the  top  of  the  embankment  to  its  junction  with 
the  hillside  the  earth  embankment  will  have  a  slope  of 
one  to  four.  On  the  down-stream  side  the  slope  will  be 
two  and  a  half  to  one.  To  provide  this  slope  will  involve 
the  placing  in  position  of  650,000  cu.  yd.  of  earth,  nearly 
all  of  which  will  be  done  by  sluicing.  In  addition  the 
dam  will  be  composed  of  60,000  yd.  of  reinforced  con- 
crete, entailing  the  consumption  of  85,000  barrels  of 
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cement    and    BOO    tons    of    reinforcing    steel.      'I'lie    planl 

will  in>  equipped  with  six  directly  connected  turbine 
driven  generators,    These  will  have  s  combined  rating 
of  40,000  kw.    Later  on  additional  energy  will  be  tran 
mitted  to  the  Wissota  switching  station  at   L8,000  volts 

from  Chippewa  Falls  ami  will  be  raised  to  the  line  pres- 
sure of   120,000  volts. 

A  satisfactory  contract  has  been  entered  into  for  the 

sale  of  the  major  pari  of  the  power  at   the  Wissota  plant 

to  the  Consumers'  Power  Company  of  st.  Paul  and  the 
Minneapolis   General   Electric   Company.     H   was  the 

prospective    revenue    from    these  contracts   which    made 

the  preliminary  financing  of  the  enterprise  possible. 

The  transmission  of"  power  to  the  Twin  Cities  will 
necessitate  the  construction  of  74  miles  of  a  double  line 
of  steel  towers  47  ft.  high  and  spaced  60  ft.  apart.  One 
will  be  built  for  use  in  1917  and  the  other  for  service 
in  15) IS.  It  is  expected  that  the  construction  work  on 
the  Wissota  development  will  be  completed  by  Jan.  1, 
1917. 


Removal  of  Legal  Restrictions  Recurring 
Theme  of  Export  Convention 

The  removal  of  legal  restrictions  now  hampering 
foreign  trade  development  was  a  recurring  theme  at 
the  third  National  Foreign  Trade  Convention,  held  in 
New  Orleans  last  week  under  the  auspices  of  the 
National  Foreign  Trade  Council.  It  was  shown  that  the 
three  chief  agencies  needed  for  the  extension  of  our 
foreign  trade — American  banks  in  foreign  lands,  co- 
operation between  manufacturers  and  a  merchant 
marine — are  each  prevented  from  playing  their  full 
part  by  adverse  federal  laws. 

In  the  meeting  which  discussed  foreign  banking,  the 
handicap  imposed  by  the  Federal  Reserve  act,  which 
prevents  member  banks  from  subscribing  to  the  stock 
of  other  banks  even  though  formed  for  operation  in 
foreign  lands,  was  discussed,  and  the  delegates  present 
indicated  plainly  that  they  favored  an  amendment  which 
would  remove  the  restriction.  The  legislation  adversely 
affecting  co-operation  between  manufacturers  who  desire 
to  extend  their  export  business  was  the  theme  of  an 
able  paper  by  M.  A.  Oudin,  manager  of  the  foreign 
department  of  the  General  Electric  Company.  He 
showed  that  the  anti-trust  laws  do  not  discriminate 
between  foreign  and  domestic  business  in  prohibiting 
co-operation.  Finally,  Capt.  Robert  Dollar,  the  well- 
known  San  Francisco  ship  owner,  told  graphically  how 
the  seamen's  law  has  driven  American  shipping  from 
the  Pacific  and  how  the  high  operating  costs  entailed 
by  it  prevent  the  development  of  a  merchant  marine. 

The  sentiment  of  the  delegates  was  that  the  restric- 
tions affecting  all  three  necessary  features  for  foreign 
trade  development  should  be  removed. 

Aside  from  these  three  outstanding  features  of  the 
convention,  the  function  which  a  large  foreign  trade 
plays  in  stabilizing  domestic  industry  was  repeatedly 
pointed  out.  Mr.  Oudin,  for  example,  said:  "Co- 
operative foreign  efforts  would  help  keep  our  factories 
running  at  100  per  cent  capacity.""  This  stabilizing 
feature  of  foreign  trade  was  very  keenly  appreciated. 

Frank  A.  Vanderlip,  president  of  the  National  City 
Bank  of  New  York,  gave  another  angle  to  the  im- 
portance of  foreign  trade.  He  pointed  out  that  we  are 
piling  up  tremendous  gold  reserves  in  this  country, 
while  at  the  same  time  European  gold  reserves  are  being 
depleted.  After  the  war  the  foreign  countries  will  direct 
their  attacks  on  our  reserves.  The  best  way  to  safe- 
guard them  is  by  building  a  huge  foreign  credit  here, 
and  that  can  be  accomplished  only  by  a  large  volume 
of    foreign    trade.      Mr.    Vanderlip,    as    well    as    other 


peakers,    pointed    out     that     the    present    is    the    p.syrho 
logical    moment     for    foreign  trade    expansion,    not    only 

because  of  the  adverse  conditions  affecting  European 

nations,   Iml    because  of  the  need  of  preparing  ourselves 

for  what  depression  may  come  after  the  conclusion  of 

the  world  conllict. 

Prof.  II.  C.  Emery  made  a  idea  for  a  "bargaining1] 

tariff  and  pointed  out  that  anti-dumping  legislation 
would  be  of  no  avail,  for  even  if  European  manufac- 
turers should  sell  over  here  at  their  foreign  cost  plus  a 
reasonable  profit,  we  should  not,  in  many  articles,  be 
able  to  compete.  Moreover,  he  defended  dumping  as  a 
perfectly  legitimate  trade  practice,  pointing  out  that  it. 
has  been  commonly  employed  in  this  country. 

Gilbert  H.  Montague  of  New  York  City  discussed 
export  trade  and  the  anti-trust  laws,  proposing  amend- 
ments which  would  give  relief. 

On  the  conditions  here  after  the  close  of  the  war 
there  were  diverse  views.  Alba  B.  Johnson,  president 
of  the  Baldwin  Locomotive  Works,  took  a  pessimistic 
view.  He  expects  a  very  severe  depression.  On  the 
other  hand,  James  A.  Farrel,  president  of  the  United 
States  Steel  Corporation,  at  a  luncheon  given  him  by 
the  New  Orleans  Association  of  Commerce  during  the 
convention,  expressed  the  opinion  that  the  wave  of 
prosperity  in  the  United  States  is  too  powerful  to  be 
easily  rolled  back  or  resisted.  He  does  not  look  for  a 
crash  in  this  country  at  the  conclusion  of  the  war,  for 
while  Europe  will  undoubtedly  make  an  effort  to 
re-establish  her  foreign  trade  she  will  find  herself  handi- 
capped in  so  many  unexpected  ways  that  it  will  take 
years  to  overcome  the  difficulties. 

Other  topics  discussed  at  the  convention  were  as 
follows:  "Investment  in  Central  America,"  by  John 
Clausen,  manager  of  the  foreign  department  of  the 
Crocker  National  Bank  of  San  Francisco;  "How  the 
Smaller  Manufacturer  May  More  Largely  Share  the 
Benefits  of  Foreign  Trade,"  by  L.  S.  Smith  of  the 
American  Laundry  Machine  Company,  Cincinnati,  Ohio; 
"Details  of  Co-operative  Foreign  Selling — How  Business 
May  Be  Fairly  Divided,  Method  of  Distribution,  Etc.," 
by  H.  C.  Lewis,  general  manager  of  the  National  Paper 
&  Type  Company,  New  York;  "Investment  in  Latin 
America,"  by  Edward  J.  Berwind,  president  of  the  Ber- 
wind  White  Coal  Company,  New  York;  "Export  Trade 
and  the  Anti-Trust  Laws — The  Legal  Status  To-day  and 
Some  Proposals  for  Relief,"  by  Gilbert  H.  Montague, 
New  York  City,  and  "Unfair  Discrimination  Against! 
American  Exports,"  by  J.  J.  Culbertson  of  the  Interstate! 
Cottonseed  Crushers'  Association.  There  were  also 
reports  from  the  merchant  marine  committee  and  the 
committee  on  commercial  education  for  foreign  trade. 


Dinner  to  Brooklyn  Electrical  Men 

The  tenth  annual  dinner  given  to  the  electrical  men  of 
Brooklyn  by  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  was  held  in  that  borough  Wednesday 
About  400  electrical  contractors  were  present.  The 
list  of  speakers  included  T.  I.  Jones,  general  sales  agent 
of  the  company,  who  acted  as  toastmaster ;  W.  F.  Wells, 
vice-president  and  general  manager,  who  spoke  on  the 
company  and  also  on  preparedness;  Louis  Kalischer 
past-president  of  the  Kilowatt  Club,  who  represented  th« 
electrical  contractors;  Lewis  H.  Pounds,  president  ol 
the  borough  of  Brooklyn;  William  Hayward,  Publk 
Service  Commissioner,  First  District,  New  York;  A.  B 
Fry,  consulting  engineer  of  the  Department  of  Watei 
Supply,  Gas  &  Electricity,  and  Frank  W.  Smith,  vice 
president  of  the  United  Electric  Light  &  Power  Com 
pany  of  New  York.  , 
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A  Compact  Alternating-Current  City  Substation 

The  New  Forty-fifth  Street  Substation  of  the  United  Electric  Light  &  Power  Company,  New 
York  City,  Has  an  Ultimate  Rating  of  About  1  Kva.  per  10  Cu.  Ft.  of  Volume 


WING  to  the  growth  of  alternating- 
current  service  in  the  upper  business 
and  residential  section  of  New  York 
City,  the  United  Electric  Light  & 
Power  Company  has  built  a  new  sub- 
station at  354  West  Forty-fifth  Street, 
one  of  the  chief  features  of  which  is 
the  unusually  high  ultimate  rating 
per  unit  of  cubical  contents  and  land 
area.  Space  is  provided  for  12,500 
kva.  of  equipment  in  a  building  25 
ft.  wide  by  100  ft.  long  by  about  57  ft. 
above  the  basement  floor.  This  compact  arrangement 
was  required  because  of  the  high  land  value.  Other 
points  of  interest  about  the  station  are  the  provisions 
which  were  made  to  facilitate  rapid  installation  of  equip- 
ment and  to  minimize  the  cost  thereof,  the  connections 
of  equipment  which  permit  continuing  service  even 
when  some  piece  of  apparatus  becomes  inoperative,  the 
relay  control  for  preventing  injury  to  equipment  in  case 
of  trouble,  the  methods  of  minimizing  vibration,  the  con- 
struction which  affords  convenient  access  to  all  wiring 
and  apparatus,  and  the  method  of  ventilation  that  has 
been  employed. 

Aside  from  representing  tangibly  the  United  com- 
pany's idea  of  a  correctly  equipped  alternating-current 
substation,  the  building  has  been  designed  architec- 
turally with  the  interest  and  welfare  of  the  neighbor- 
hood in  view,  it  being  in  a  residential  section,  and  in 
this  respect  it  adds  to  the  appearance  of  the  neighbor- 
hood. 

Despite  delay  on  the  part  of  the  building  contractor, 
the  United  company  installed  the  electrical  equipment 


and  put  it  in  service  in  record  time.  The  pouring  of 
concrete  for  bus  and  switch  compartments  was  com- 
menced Sept.  2,  in  advance  of  the  completion  of  the 
building,  and  only  six  weeks  later  apparatus  had  been 
installed  and  connected  and  everything  was  in  readiness 
to  carry  a  load. 

High-Tension   Feeder  Arrangement  to   Insure 
Continuity  of  Service 

The  substation  receives  7500-volt,  three-phase  alter- 
nating-current energy  from  the  United  company's  201st 
Street  generating  station  directly,  and  also  indirectly 
through  the  Elizabeth  Street  substation,  over  several 
sets  of  cables  which  are  carried  through  widely  sepa- 
rated duct  lines.  Continuity  of  service  is  further  in- 
sured by  terminating  the  feeders  in  four  separate  man- 
holes outside  the  substation.  With  these  arrangements 
a  burn-out  in  one  cable  cannot  cripple  the  entire  sub- 
station. 

Like  other  substations  of  the  United  company,  this 
station  distributes  energy  to  a  two-phase,  three-wire 
system.  Lighting  loads  are  connected  across  the  out- 
side wires,  connection  to  the  third  wire  being  made 
only  when  two-phase  energy  must  be  supplied.  The 
unbalancing  of  the  load  on  the  generating  station  bus 
caused  by  this  system  of  distribution  is  compensated 
for  at  the  generating  station  by  connecting  the  feeders 
to  one  station  with  busbars  A,  B  and  C,  those  to  another 
substation  with  B,  C  and  A,  to  another  with  C,  A  and  B, 
and  so  on. 

In  the  wiring  diagram  (Fig.  6),  showing  the  connec- 
tion of  equipment,  it  can  be  seen  that  any  incoming- 
tension  feeder,  including  the  tie,  may  be  connected  with 


FIGS.  1  AND  2 — GENERAL  VIEW  OF  OPERATING   ROOM  AND  REAR  OF  CURVED  SWITCHBOARD 

).Soms  °f  the  circuit-breaker-operating  mechanisms  require  too  large  a  current  to  be  handled  by  ordinary  barrel-type  switch  con- 
iw'*ES  smce  the  air-gap  between  contacts  is  not  sufficient  to  break  the  arc.  On  such  switches  Palmer  magnet-type  wide-air-gap 
tfitcnes  are  employed.  These  are  mounted  on  the  back  of  the  switchboard  just  below  the  relays  controlling  them.  Special  relays 
rm«°^'  for  automatically  changing  the  station  lighting  circuits  from  alternating-current  to  direct-current  supply  in  case  the 
at  to£  1S  lnteiTuPted.  Hinged  to  the  panel  back  of  the  totalizing  graphic  meter  is  a  resistance  and  terminal  box  which  may  be  swung 
in  h  T*  ltrr^vi11  be  accessible  when  tests  are  being  conducted.  Stops  are  provided  to  prevent  the  box  striking  contacts  or  wiring  on 
■le  Doard  This  arrangement  makes  the  numerous  connections  accessible  without  incurring  the  drawback  that  is  entailed  by  the 
licriflce  of  valuable  space. 
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PIG.     3 — WALL    PULL    BOXES    IN     WHICH     VERTICAL    RISERS    ARE 
SUPPORTED 

any  of  the  transformers,  and  that  all  of  the  transformers 
may  be  operated  in  parallel  or  independently  of  each 
other.  Ordinarily,  however,  each  transformer  is  oper- 
ated independently  of  all  others.  To  convert  from 
three-phase,  7500-volt,  to  two-phase,  3000-volt,  for  dis- 
tribution, three  T-connected  air-cooled  transformer  sets 
are  employed.  Each  set  consists  of  a  main  transformer 
and  a  teaser  unit  placed  next  to  each  other.  The  former 
are  rated  at  2000  kva.,  7500/4100  volts,  and  the  teasers 
at  500  kva.,  6500/2100  volts.  The  transformers  were 
selected  so  that  the  iron  and  copper  losses  will  balance 
the  interest  on  investment,  or,  in  other  words,  so  that 
the  sum  of  the  interest  and  the  value  of  the  power  lost 
will  be  a  minimum  under  existing  load  conditions. 

The  primaries  of  the  main  units  are  connected  across 
one  phase  of  the  incoming  three-phase  line  and  the 
secondaries  across  the  outside  wires  of  the  two-phase, 
three-wire  system.  Between  the  remaining  wires  of  the 
primary  and  secondary  systems  and  the  mid-taps  of  the 
corresponding  main-unit  windings  are  connected  the 
teasers.  With  these  connections  the  teasers  are  re- 
quired to  carry  energy  only  when  two-phase  loads  are 
connected  with  the  secondary  system. 

Switching  facilities  permit  connecting  the  trans- 
former secondaries  with  either  of  two  3000-volt  busbars, 
each  of  which  is  divided  into  four  sections.  Under  ordi- 
nary conditions  each  unit  is  connected  with  its  corre- 
sponding section  of  bus  No.  1,  and  then  to  its  individual 
regulator  and  the  corresponding  outgoing  feeders.  In 
case  any  regulator  becomes  inoperative,  however,  it 
may  be  isolated  by  oil  switches,  and  the  feeders  nor- 
mally connected  with  it  may  be  fed  directly  from  bus 
No.  1  without  any  regulator  in  circuit  or  joined  with 
bus  No.  2,  the  voltage  of  which  may  be  regulated  by  the 
spare  regulator  through  the  low-tension  bus  tie. 

Synchronous  Condensers  for  Balancing  Two-Phase 
Load  and  Improving  Power-Factor 

To  balance  the  load  on  the  two-phase  system  and  im- 
prove the  power-factor  one  1000-kva.  synchronous  con- 
denser has  been  installed  and  provision  made  for  another 
of  the  same  rating,  which  will  be  installed  when  re- 
quired. The  condenser  is  connected  directly  with  bus 
No.  1,  but  may  be  joined  with  bus  No.  2  through  the 
low-tension  bus  tie.  Automatic  starting  equipment  is 
provided   so   that   the   synchronous   condenser  may   be 


started  by  its  exciter  operating  as  a  direct-current 
motor.  When  synchronous  speed  has  been  obtained,  the 
motor  may  be  Connected  BO  as  to  perform  its  normal 
function  of  exciting  the  field.  Direct  current  for  start- 
ing the  synchronous  condenser  as  well  as  for  exciting 
it  in  emergencies  is  furnished  by  a  motor-generator  set. 
The  condensers  are  completely  inclosed  and  self-ven- 
tilating. 

It  may  be  pointed  out  that  the  motor-generator  and 
the  synchronous-condenser  exciter,  as  well  as  the  one 
which  will  be  installed  later,  are  each  capable  of  exciting 
two  condensers  on  peak  load.  Consequently,  when  both 
condensers  are  in  operation,  the  motor-generator  may 
be  stopped,  one  exciter  connected  to  a  direct-current 
bus  supplying  all  station  switching  and  switchboard- 
lighting  energy,  and  the  other  exciter  employed  to  excite 
both  condensers. 

Ten  Westinghouse  voltage  regulators  capable  of  buck- 
ing or  boosting  the  voltage  10  per  cent  are  installed  at 
present,  and  space  is  provided  for  as  many  more.  The 
operating  mechanisms  are  mounted  so  that  they  do  not 
extend  beyond  the  circumference  of  the  regulator  case, 
thereby  affording  a  neat  appearance  and  requiring  the 
minimum  amount  of  floor  space.  All  of  the  regulator 
terminal  conductors,  including  feeders  and  motor  cir- 
cuits, emerge  from  the  bottom  of  the  regulators,  where 
they  are  connected  with  cables  leading  to  other  parts 
of  the  station  on  special  terminal  blocks  supported  just 
below  the  basement  ceiling. 

Although  the  substation  receives  energy  at  only  7500 
volts  pressure  at  present,  the  equipment  has  been  de- 
signed for  15,000  volts  in  anticipation  of  changing  to 


FIG.   4 — WAY  OF   MOUNTING   MODIFIED   STANDARD  OIL  SWITCH 

The  operating  mechanism,  which  is  screwed  to  the  front  of  th< 
oil-switch  frame,  is  locked  automatically  in  the  open  and  closet 
positions  by  a  ball  lock.  When  either  opening  or  closing  coil  ii 
energized,  a  small  magnet  unlocks  the  mechanism,  allowing  th' 
switch  to  operate,  after  which  the  ball  drops  back  into  place 
Provision  is  made  so  that  the  mechanism  may  be  unlocked  manu 
ally  when  it  is  necessary  to  operate  the  switch  by  hand.  The  oi 
switch  was  developed  by  the  engineering  department  of  the  Unitet 
Electric  Light  &  Power  Company  and  is  now  manufactured  by  th< 
Westinghouse  Electric  &  Manufacturing  Company. 
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that  pressure  when  the  ultimate  installation  of  12,500 
kva.  has  been  made.  The  cables  enter  and  leave  the 
building  through  4-in.  terra-cotta  ducts.  Inside  the 
station  the  cables  are  carried  through  fiber  conduits, 
which  have  been  laid  out  with  long  radius  bends  to  pre- 
vent injury  to  cable  and  to  facilitate  replacement  of 
conductors  whenever  it  becomes  necessary.  The  ease 
of  replacement  has  been  further  enhanced  by  installing 
the  cables  in  short  sections  joined  by  Franklin  pot- 
heads.  These  are  supported  on  brackets  to  carry  the 
weight  of  the  risers.  Access  to  joints  is  provided  by 
pull  boxes  situated  at  convenient  places  in  the  walls  and 
floors.  The  pot-heads  employed  permitted  considerably 
quicker  jointing  than  is  the  case  where  sweated  joints 
are  used.  Dossert  connectors,  many  of  which  were 
designed  specially  for  this  station,  are  used  extensively, 
notably  in  the  high-tension  and  low-tension  busbars  and 
branches.  The  7500-volt  bus  is  made  of  3/4-in.  round 
copper  rods,  and  the  3000-volt  busbars  of  %-in.  round 
copper  stock. 

Busbar  and  Switch  Compartments 

The  busbar  and  switch  compartments  consist  of 
2  •  o :  1  concrete,  which  was  poured  in  place,  the  vertical 
barriers  being  formed  first  and  the  horizontal  shelves 
after  the  former  had  set.  Steel  insulator-pin  anchors 
were  cast  in  the  compartment  walls  to  simplify  sup- 
porting the  busbars,  voltage-transformer  fuses,  etc.  By 
doing  so  it  was  necessary  only  to  screw  the  insulator 
studs  in  place  to  mount  them.  Holes  for  insulating 
bushings  were  made  by  attaching  tapered  plugs  to  the 
forms  before  pouring  the  concrete.  When  these  were 
removed  the  bushings  were  grouted  in  place.  The  bar- 
riers between  disconnecting  switches  are  IV2  in.,  while 
those  on  each  side  of  the  oil  switches  are  3V2  in.  Thin 
asbestos  boards  set  in  steel  frames  with  handles  are 
employed  to  inclose  the  compartments.  Besides  giving 
a  neat  appearance,  the  panels  are  light  and  consequently 
easily  handled  by  the  attendant. 

Types  of  Oil  Switches  and  Method  of  Mounting 

Except  in  the  incoming  feeders  and  high-tension  tie, 
where  type  C  oil  switches  are  employed,  all  oil  switches 
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FIG.    5 — CROSS-SECTIONS    THROUGH    FRONT   AND    REAR    PORTIONS 
OF   SUBSTATION 
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FIG.     6 — WIRING     AND     SWITCHING     ARRANGEMENTS     WHICH 
PERMIT  INDEPENDENT  OR  PARALLEL  OPERATION  OF  UNITS 

are  of  the  modified  Westinghouse  type  E  design,  em- 
bodying new  details  of  construction.  The  chief  feature 
of  the  new  switch  is  the  attaching  of  all  oil  pots  and 
the  switch-operating  mechanism  to  a  single  frame, 
which  permits  installation  of  the  assembled  unit  and 
eliminates  the  necessity  of  leveling  each  switch  pot 
separately  and  lining  up  shafts.  Each  set  of  switches 
may  be  lifted  as  a  unit,  slid  into  a  compartment,  and 
hung  on  two  angle  irons  previously  bolted  to  the  com- 
partment walls.  Set  screws  permit  leveling  the  oil 
switch.  Attached  to  the  frame  and  also  to  the  top  and 
bottom  of  the  compartments  between  each  pole  are 
sheet-steel  channels,  which  serve  to  hold  Alberene  stone 
barriers.  This  arrangement  makes  it  possible  readily 
to  remove  the  barriers  at  any  time  without  disturbing 
any  part  of  the  circuit-breaker. 

Relay  Control 

Relays  are  provided  for  automatically  opening  the 
circuit-breakers  on  both  the  7500-volt  and  3000-volt  sides 
of  the  transformer  banks  under  overloads  of  a  definite 
duration.  They  are  also  differentially  connected  so  that 
in  case  of  trouble  within  the  transformer  the  bank  will 
be  disconnected  from  both  sides.  This  automatic  fea- 
ture is  provided  by  Westinghouse  type  CO  and  type  C 
relays  in  the  incoming  feeder  circuits  and  type  CO 
relays  connected  differentially  with  each  side  of  the 
transformer  bank  as  shown  in  Fig.  8.  The  relays  con- 
nected with  the  incoming  feeders  operate  an  auxiliary 
relay  which  acts  on  the  trip  coil  of  the  incoming  feeder 
only.  The  differentially  connected  relays,  however,  act 
on  a  master  relay  which  opens  the  trip  coils  of  all  oil 
switches  between  the  incoming  feeder  and  the  No,  1 
and  No.  2  3000-volt  busbars. 

Some   Features  of  the  Switchboard  Construction 

The  switchboard  panels  are  arranged  in  the  arc  of  a 
circle  with  the  operator's  desk  approximately  at  the 
center.  The  board  is  supported  on  8-in.,  HVi-lb.,  and 
4-in.,  5 14 -lb.  channels.  To  prevent  the  congestion 
usually  caused  by  control  wiring  on  the  back  of  panels, 
asbestos  boards  have  been  attached  radially  to  the  back 
of  the  switchboard  between  each  panel  to  serve  as  fuse 
and  terminal  boards  for  the  control  wires,  which  are 
grouped  in  cables  so  that  they  will  occupy  less  space. 
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FIG.    7— ARRANGEMENT  OF  TRANSFORMERS,   VOLTAGE  REGULATORS  AND  SYNCHRONOUS  CONDENSERS 


Another  point  of  interest  on  the  switchboard  is  the 
wiring  of  the  switch  controllers,  which  compels  an  alarm 
bell  to  ring  when  an  oil  switch  opens  automatically  until 
the  controller  handle  is  turned  to  the  opening  or  closing 
position.  With  this  arrangement  it  is  impossible  for 
the  operator  to  stop  the  alarm  bell  without  first  operat- 
ing the  switch  controller.  As  shown  in  Fig.  1,  all 
relays  are  mounted  on  the  switchboard.  Relays  involv- 
ing a  time  element  are  of  the  spring-retained  induction 
type. 

In  the  basement  below  the  switchboard  is  a  room  in 
which  all  connections  between  the  switchboard  and  con- 
trol wiring  are  made.  Each  terminal  is  numbered  so 
that  it  may  be  readily  identified.  Openings  have  been 
left  in  the  ceiling  at  the  base  of  the  switchboard  above 
so  that  men  working  there  may  talk  directly  with  others 
in  the  terminal-rack  compartment.  This  arrangement 
makes  every  wire  accessible  for  inserting  instruments 
for  test  without  disturbing  any  of  the  permanent  wiring. 

Regulator  relays  and  terminals  have  been  arranged 
so  that  no  contacts  are  exposed,  though  they  remain 
accessible.  The  relays  and  auxiliaries  are  attached  to 
the  wall  of  the  compartment  where  the  regulator  motor 
terminals  emerge.  The  wires  connected  with  the  relays 
pass  through  the  wall  to  a  fuse  and  terminal  compart- 
ment on  the  opposite  side. 


FIG.  8 — RELAY-CONTROL  CIRCUITS 


Vibration   Minimized  by  Special  Supports  fob 
Machines 

Special  precautions  were  taken  in  designing  this  sub- 
station to  minimize  vibration,  which  usually  exists 
where  moving  machinery  or  apparatus  subjected  to 
magnetic  pulsations  is  employed.  Accordingly,  the  syn- 
chronous condensers  have  been  supported  on  island 
foundations  extending  down  to  bed-rock  and  separated 
from  the  rest  of  the  building  by  an  air-gap  packed  with 
felt.  Between  the  floor  and  the  voltage  regulators  and 
transformers  are  cushions  composed  of  a  0.5-in.  layer 
of  cork  next  to  the  floor,  covered  with  a  0.25-in.  steel 
gasket,  a  0.75-in.  layer  of  cork,  another  steel  gasket, 
and  a  third  layer  of  cork  1  in.  thick.  Any  vibration 
that  may  be  transmitted  to  the  substation  walls  is  pre- 
vented from  reaching  adjoining  buildings  by  a  2.5-in. 
clear  space  between  them. 

Ventilating  System 

As  the  substation  is  without  windows,  except  on  the 
front,  special  arrangements  have  been  made  so  that  all 
parts  of  the  building  shall  be  thoroughly  and  well  ven- 
tilated at  all  times.  Air  is  taken  in  through  the  rear 
penthouse  and  drawn  through  the  stair-well  to  the  base- 
ment, where  it  is  passed  through  a  30,000-cu.  ft.  Metro- 
politan air  washer  into  a  separate  passage.  Here  it  is 
taken  by  the  transformer  and  regulator  blowers  and 
forced  up  through  the  apparatus  to  the  first  floor.  The 
discharge  path  is  up  the  front  stair-well  and  out  of  the 
front  penthouse  on  the  roof.  With  this  arrangement 
the  doors  on  the  several  floors  can  be  opened  and  closed 
so  that  the  air  may  be  circulated  within  the  building 
or  taken  from  the  outside. 

Each  transformer  is  equipped  with  its  individual 
motor-driven  blower,  which  is  electrically  connected 
with  an  auxiliary  winding  on  the  transformer  so  that 
the  motor  starts  automatically  when  the  transformer  is 
energized.  In  case  any  fan  becomes  inoperative  its  cor- 
responding transformer  may  be  ventilated  by  the  other 
blowers  by  opening  the  doors  normally  separating  the 
compartments  under  the  transformers.  Motor-driven 
blowers  have  also  been  provided  for  ventilating  the 
voltage  regulators,  but  these  are  served  in  common 
rather    than    individually. 

Miscellaneous  Electrical  Apparatus 
No  heating  apparatus  has  been  installed  in  the  sta- 
tion, since  it  is  expected  that  the  electrical  apparatus 
will  radiate  sufficient  heat  to  make  the  building  com 
fortable  for  the  attendants.  In  the  absence  of  a  heat 
ing  plant,  "Geyser"  instantaneous  electric  water  heater: 
were  installed  in  the  lavatory  and  over  the  janitor': 
slop  sink  in  the  basement. 

With  the  exception  of  the  magnet  switches  in  the  oil 
switch  circuits,  all  of  the  electrical  apparatus  in  th 
station  was  furnished  by  the  Westinghouse  Electric  <! 
Manufacturing  Company. 
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The  History  and  Purpose  of  Concentric  Wiring 

Abstract  of  an  Address  by  R.  S.  Hale  of  the  Edison  Electric  Illuminating  Company  of 
Boston  Before  the  Western  Association  of  Electrical  Inspectors,  Chicago,  Jan.  25 


IN  one  sense  the  subject  of  concentric  wiring  is  of 
very  limited  scope,  but  in  another  sense  it  includes 
not  only  concentric  wiring  itself  but  many  of  the 
problems  of  grounding.  This  naturally  brings  in  the 
matter  of  the  solid  neutral,  and  from  these  topics  the 
discussion  might  be  extended  to  cover  the  whole  subject 
of  making  wiring  better,  safer  and  cheaper  than  is  now 
permitted  under  the  code. 

At  one  time  the  code  absolutely  forbade  the  grounding 
of  either  side  of  a  circuit  or  of  the  neutral.  The  code 
has  been  much  improved  by  changing  it  so  as  to  make 
grounding  obligatory,  but  although  this  improvement 
has  been  made,  yet  various  other  code  rules  have  not 
been  changed.  These  other  rules  were  good  and  sound 
when  grounding  was  prohibited,  but  are  worded  so  that 
they  prevent  our  making  the  wiring  on  grounded  sys- 
tems as  good  and  safe  as  it  might  be  made. 

The  Small  Users  of  Electricity  Here  and  Abroad 

The  concentric-wiring  movement  began  with  some 
visits  made  by  various  central-station  people  and  others 
to  Europe.  We  found  that  while  on  the  whole  Europe 
was  far  behind  America,  yet  in  a  few  places,  of  which 
Strasburg  and  Milan  were  the  chief  but  not  the  only 
ones,  Europe  was  far  ahead  of  us.  In  proportion  to  the 
population,  they  had  a  great  many  more  customers, 
:hiefly  small  ones,  using  electricity  than  have  even  some 
)f  the  newest  cities  of  the  West.  If  Boston  were  as 
.veil  developed  as  Strasburg,  it  would  have  more  than 

wice  its  present  number  of  customers,  New  York  would 
lave  five  times  as  many,  and  Chicago  would  have  nearly 

wice  as  many  as  it  has  now. 

;    We  then  inquired  why  this  condition  should  exist. 
I   It  was  not  due  to  the  price  of  electricity,  because  the 
)rice  in  Europe  is  usually  higher  than  in  all  but  a  very 

ew  American  cities.     In  Strasburg,  for  instance,  it  is 
practically  10  cents  per  kilowatt-hour,  and  the  customer 

n  addition  pays  a  retail  price  for  all  his  lamps,  pays 
government  tax  on  the  lamps,  and  pays  a  meter  rent, 

o  that  his  total  cost,  including  lamps  and  meter  rent, 
b  probably  25  per  cent  to  50  per  cent  higher  than  in 

hicago.      The  greater  development  was  not  due  to  the 

ase  of  wiring  houses  when  they  are  built,  because  these 

luropean  cities  are  composed  almost  entirely  of  stone 

nd  brick  houses  which  were  built  before  the  days  of 

lectricity. 

The  Answer  in  European  Wiring  Methods 

•  But  the  difference  we  did  find,  and  the  difference  that 
?ems  to  account  for  the  development  in  certain  cities, 
as  that  they  were  using  wire  and  wiring  systems  quite 
ifferent  from  ours. 

Before  I  take  up  the  wiring  I  may  give  our  answer  to 
lie  question  as  to  why  it  is  only  a  few  foreign  cities, 
id  not  all,  that  have  shown  this  great  development,  and 
lis  answer  is  that  they  get  the  development  only  when 
iey  apply  American  methods  of  business-getting  and 
lvertising  on  top  of  their  better  and  cheaper  wiring, 
he  foreign  cities  which  merely  sit  still  and  let  the 
Jsiness  come  of  itself  are  far  behind  us  in  develop- 
ent  in  spite  of  their  wiring  methods,  but  American 
jsiness  methods  plus  European  wiring  methods  beat 
jrything  we  have  here. 

Now,  why  is  it  that  the  foreign  wiring  methods  are 
f  different?    The  reason  is  that  our  code  has  since  the 


early  days  had  rules  about  grounding  and  not  grounding 
that  prevent  the  use  of  these  foreign  methods. 

The  foreign  methods  are,  according  to  all  available 
statistics,  at  least  as  safe  as  ours  and  apparently  a  good 
deal  safer,  for  they  have  fewer  fires  than  we  do  and 
fewer  accidents  to  persons.  Of  course,  their  better 
record  on  fires  and  accidents  is  not  due  to  their  wiring 
methods  alone,  but  their  good  record  certainly  indicates 
that  their  wiring  methods  are  no  more  dangerous  than 
ours  and  are  probably  safer. 

There  is  no  question,  too,  that  our  old  code  rule  that 
forbade  grounding  was  a  danger  rule,  nor  is  there  any 
question  that  when  we  changed  this  rule  and  allowed 
grounding  we  added  to  the  safety  of  our  wiring.  The 
old  rule,  however,  which  forbade  grounding  also  re- 
quired that  the  neutral  be  insulated.  This  was  covered 
by  many  clauses,  all  of  which  involved  expense. 

We  changed  one  clause,  first  so  as  to  allow  and  then  to 
require  the  grounding  of  the  neutral;  but  we  provided 
for  grounding  it  at  only  one  point,  or  rather  at  only  a 
few  points,  while  all  the  other  clauses  which  involved 
expensive  insulation  at  other  points  were  left  in. 

Now,  the  grounding  of  the  neutral  at  one  point  re- 
moved the  great  danger  that  exists  in  low-tension  un- 
grounded systems,  but  it  did  not  decrease  the  expense 
except  in  a  very  minor  degree.  In  fact,  it  added  to 
the  expense  if  anything. 

The  Grounded  Neutral  as  Harmless  as  the  Steam 
Radiator 

In  the  old  days  we  required  that  the  neutral  should  be 
protected  and  insulated  as  though  it  might  have  the 
same  potential  as  the  other  wires.  We  still  require 
this  same  insulation  and  protection  and  expense,  al- 
though the  neutral  or  grounded  wire  can  never  be  more 
than  a  very  few  volts  above  or  below  ground  pressure. 
It  is  no  more  dangerous  than  a  telephone  wire  or  a  bell 
wire;  in  fact,  no  more  dangerous  than  a  water  pipe  or 
a  radiator.  The  water  pipe  is  solidly  connected  to  the 
neutral  by  the  ground  wire.  Then  what  is  the  use  of 
putting  insulation  for  600  volts  between  two  substances 
that  are  at  the  same  potential?  Would  it  not  be  better 
engineering  and  safer  in  every  way  to  put  all  this  insu- 
lation between  the  wire  that  has  a  potential  of  100  volts 
or  more  and  the  neutral,  or  between  this  potential  wire 
and  the  water  pipe  or  ground,  than  to  have  so  much 
expensive  insulation  between  bodies  which  are  always 
at  substantially  the  same  potential  ? 

It  seems  so  obvious  that  I  must  ask  your  close  atten- 
tion to  the  reason  why  this  change  has  not  been  made. 
The  reason  is  that  the  only  people  interested  to  have  it 
done  have  been  the  people  whose  houses  were  being 
wired,  and  these  customers  have  never  been  organized. 

When  it  was  a  question  of  danger,  the  central  sta- 
tions and  every  one  else  were  interested  to  get  the  seri- 
ous danger  of  ungrounded  systems  out  of  the  old  rules, 
because  this  change  affected  all  the  installations,  old 
as  well  as  new,  and,  if  anything,  made  a  little  more 
work  for  wireman  and  manufacturer.  The  result  was 
that  the  rules  were  changed  so  as  to  get  rid  of  the 
danger  of  ungrounded  systems,  but  the  rules  still  require 
the  expense  of  this  insulation  which  is  now  unnecessary. 

Consider  our  present  conduit  system  with  a  neutral 
or  grounded  wire  inside  the  conduit  as  well  as  the  poten- 
tial wire.     The  potential  wire  must  have  insulation  to 
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keep  it  clear  from  the  neutral  wire  or  from  the  conduit, 
rhal  insulation  is  necessary,  bu1  what  good  is  done  bj 
the  insulation  between  the  neutral  wire  and  the  rem  in  it  ? 

Doi  in  i     I  v  i  i  \  i  ION    FOR    I  HE    POTI  NTIA1     W  [HI 

Suppose,  instead,  we  put  double  insulation  around  the 

potential  wire  ami  none  ground  the  neutral?  'That 
means  the  system  would  carr\  double  potential  with  the 
same  sat'et>.  or  be  twiee  as  safe  at  the  same  potential. 
Then  suppose  we  make  the  conduit  of  copper,  and  then 
that  we  omit  the  neutral  wire  entirely.  The  result  is 
still  twice  as  sale  as  the  present  conduit  system.  When 
we  have  done  this  we  have  the  equivalent  of  the  hare 
concentric  system,  except  that  the  copper  conduit   would 

require  a  great  deal  more  labor  to  install  and  then  pull 
the  wire  through  than  the  concentric  system  by  which 
the  conduit   and  wire  are  put  up  as  one  operation. 

Remember  this:  In  the  concentric  system  the  poten- 
tial wire  is  better  protected  than  in  the  conduit  system. 

Please  note  that  the  bare  concentric  system  is  not  at 
all  the  old  one-wire  system,  such  as  that  used  for  tele- 
graphs or  telephones  and  occasionally  for  ships.  On 
the  one-wire  system  the  ground  or  frame  of  the  ship  was 
used  as  the  return,  and  this  caused  trouble.  The  con- 
centric system  is  not  a  one-wire  system,  but  a  thor- 
oughly good  return  is  provided. 

Possibility  of  Foreign  Currents 

The  danger  of  foreign  currents  entering  the  structure 
should  be  guarded  against  once  for  all  for  gas  pipes, 
water  pipes  or  any  path  where  dangerous  street-railway 
current  might  enter,  but  the  neutral  or  grounded  wire 
is  no  more  dangerous  than  the  water  pipe  or  gas  pipe, 
and  so  long  as  the  neutral  is  grounded  its  own  current 
is  not  a  danger.  The  experience  of  this  country  is  all 
in  this  direction,  and  the  much  greater  experience 
abroad  confirms  it  entirely.  Do  you  suppose  that  mil- 
lions of  dollars'  worth  of  concentric  wire  would  be  used 
abroad  every  year,  and  do  you  suppose  that  insurance 
companies  would  wire  their  own  buildings  with  it,  if  it 
were  not  safe? 

1  am  describing  to  you  the  line  of  thought  that  we 
went  through  when  we  decided  that  concentric  wire  and 
the  things  that  go  with  it  would  be  for  the  advantage 
of  the  American  public  and  for  the  advantage  of  all  the 
wiremen,  nearly  all  the  manufacturers,  and  all  the  un- 
derwriters. Of  course,  the  advantage  will  be  the  same 
for  all,  and  not  for  any  particular  wiremen  or  manufac- 
turers or  insurance  companies  as  compared  with  their 
rivals. 

All  this  study  and  investigation  took  time.  The  next 
step  was  to  get  the  wire  introduced.  For  this  we  had 
to  get  many  persons  working.  The  first  step  was  Mr. 
Doane  and  Mr.  Eisenmenger's  paper  [published  in  the 
Electrical  World  of  May  23,  1914]  read  before  the 
National  Electric  Light  Association  convention  of 
1914.  That  did  not  mean  either  wire  or  fittings,  but 
in  the  fall  of  1914  the  General  Electric  Company  con- 
sented to  develop  both,  a  very  public-spirited  thing  to 
do,  for  there  were  no  patents  and  all  the  company's 
development  work  would  be  for  the  advantage  of  its 
rivals  as  well  as  of  itself. 

Wire  and  Fittings  Available 

In  the  spring  of  1915  some  wire  and  models  of  fit- 
tings were  ready  and  were  submitted  to  the  Under- 
writers, and  a  committee  of  the  Underwriters  reported 
very  favorably  at  the  March  meeting.  However,  in- 
fluences were  at  work  which,  while  they  could  not 
prevent  progress,  yet  aimed  to  delay  it.  Some  people 
have  got  the  impression  that  that  March  meeting  re- 
jected the  system.  If  a  system  with  the  credentials  of 
this  one  had  been  rejected  on  the  arguments  offered,  it 


would    have   been    a    very    serious    matter    for   our   whole 
in  of  making   rules  and  codes;   but   the  system,   in- 

tead  of  being   rejected,   was  merely   referred  back  to 

the  BUb-COmmittee  lor  further  investigation  and  report. 
This  investigation  is  now  going  on,  but  has  been  delayed 
by    the   wait    while  getting   out    the   fittings. 

Even  without  the  fittings,  several  installations  have 
been  made,  using  ordinary  American  fittings.  The  ab- 
ence  of  specially  designed  fittings  involved  extra  labor 
and  expense,  and  in  any  case  it  takes  a  long  time  for 
workmen  to  acquire  the  same  skill  and  speed  that  they 
have  acquired  by  long  experience  with  the  old  methods. 
Enough  has  been  done,  however,  to  satisfy  us  that  as 
soon  as  the  workmen  have  had  anything  like  the  experi- 
ence with  the  new  system  that  they  have  had  with  the 
old  the  costs  will  be  much  less,  as  well  as  the  safety 
greater. 

The  Boston  Experiment 

In  Boston  we  wired  three  houses.  The  first  was  very 
expensive,  the  second  less  so,  and  the  third  moderately 
reasonable.  To  illustrate  the  expense  in  the  beginning, 
1  may  note  that  the  third  house  had  eighteen  outlets, 
and  that  over  twenty  hours  of  workmen's  time  was 
devoted  to  interviews  with  inspectors  and  other  visitors, 
besides  the  time  spent  in  acquiring  the  necessary  skill. 
All  the  time  they  were  learning  better  and  quicker 
methods  of  handling  the  wire,  and  when  the  fittings  are 
ready  the  labor  costs  will  be  still  less.  We  are  also 
satisfied  of  one  thing  which  should  make  the  skilled 
workman  in  favor  of  concentric  wire.  Such  wire  can- 
not be  handled  by  the  janitor  any  more  than  he  can 
handle  logarithms  without  being  taught,  or  than  he 
could  wipe  joints  like  a  plumber  or  cable  splicer  without 
being  instructed.  Good  workmen,  as  soon  as  they  have 
acquired  the  same  skill  that  they  now  apply  to  our 
present  wire,  will  work  very  quickly  with  the  concentric 
wire,  and  the  cost  per  outlet  will  be  low  with  such  work- 
men, even  though  pay  per  day  be  high.  But  the  un- 
skilled workman  cannot  handle  it  at  all. 

This  point  should  be  remembered,  since  one  way  to 
discredit  the  wire  will  be  to  put  up  poor  installations  or 
to  give  it  to  unskillful  workmen  and  then  to  put  forward 
their  experience  to  delay  the  development. 

I  have  tried  to  give  you  briefly  the  main  points  of  the 
movement  for  wiring  that  shall  be  safer  and  better 
when  all  the  money  available  can  be  devoted  to  making 
it  safer  and  better,  instead  of  wasting  money  in  carry- 
ing out  rules  that  were  useful  years  ago  but  whose 
usefulness,  now  that  we  have  the  grounded  neutral,  has 
disappeared. 

Permission  for  Optional  Use  of  Concentric  Wirinc 
All  That  Is  Now  Asked 

I  may  make  one  point  in  closing.  We  are  not  trying 
to  forbid  anyone  from  wiring  by  present  methods.  Tha' 
time  may  come,  just  as  grounding  was  made  obligatory 
after  it  was  made  optional,  but  all  we  are  asking  foi 
now  is  the  option  of  putting  in  wiring  and  using  meth 
ods  that  are  theoretically  sound  and  that  have  beei 
proved  practically  successful  in  a  great  many  installa 
tions. 

Of  course,  if  our  movement  succeeds,  the  demand  fo 
certain  devices  may  disappear;  but  I  can't  see  where  i 
will  hurt  anyone  to  have  it  allowed  so  long  as  it  is  no 
required.  No  one  need  use  it  unless  he  finds  it  bette 
and  safer  than  the  present  methods,  which  I  am  sur 
will  be  the  case.  We  welcome,  of  course,  suggestion 
and  constructive  criticism.  We  don't  want  every  one  t 
wait  until  some  one  else  has  worked  out  the  very  be? 
possible  plan,  but  let  us  all  put  our  shoulders  to  the  whei 
and  get  the  best  and  safest  wiring  that  we  can  as  soo 
as  oossible.  ' 
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November  Energy  Output  1,765,000,000  Kw.-hr. 

Increase  for  That  Month  of  300,000,000    Kw.-hr.  Is    the  Largest  Increase  in  Output  in  the 
History  of  the  Lighting  Industry — Earning  Gain  $3,500,000 


DATA  received  by  the  Electrical  World  on  the 
income  derived  from  the  sale  of  electrical  energy 
by  central  stations  and  the  kilowatt-hour  output 
for  November,  1915,  show  an  average  increase  over  No- 
vember, 1914,  of  10  per  cent  in  income  and  21.3  per  cent 
in  output.  The  compilations  were  made  from  the  re- 
turns received  from  63  per  cent  of  installed  generator 
rating  of  both  municipal  and  private  operating  plants 
in  the  United  States.  Only  that  output  which  is  actually 
sold  and  money  derived  therefrom  are  included  in  these 
compilations.  On  the  basis  of  these  figures  it  is  esti- 
mated that  the  November,  1915,  earnings  totaled  $34,- 
100,000,  or  $3,500,000  more  than  was  earned  in  the  pre- 
vious November.  The  November  output  is  estimated 
at  1,765,000,000  kw.-hr.,  which  is  the  largest  amount 
that  the  central-station  industry  has  ever  sold  in  any 
one  month.  The  increase  in  output  of  300,000,000  kw.- 
hr.  is  larger  than  that  for  any  previous  month  by  about 
100,000,000  kw.-hr. 

The  New  England  States  and  the  Central  States  seem 
to  be  keeping  pace  with  each  other  in  so  far  as  the  rate 
of  growth  is  concerned,  although  the  volume  of  busi- 
ness in  the  Central  States  is  considerably  more  than  in 
the  New  England  States.  The  increase  in  November 
earnings  in  the  New  England  States  was  13  per  cent 
and  in  the  Central  States  was  13.9  per  cent.  In  output 
the  November  increase  in  the  New  England  States  was 
25.8  per  cent  and  in  the  Central  States  was  23.8  per 
cent.  That  part  of  the  industry  operating  in  the  At- 
lantic States  has  been  rapidly  gaining.  Although  the 
volume  of  business  carried  on  in  the  Atlantic  States  is 
larger  than  in  any  other  group,  its  rate  of  growth  is 
not  so  large.  The  November  increases  in  the  Atlantic 
States  were  8.9  per  cent  in  earnings  and  18.2  per  cent 
in  output.  Companies  in  the  Far  West  are  again  re- 
porting large  percentages  of  growth  both  for  earnings 
and  output.  Earnings  show  a  gain  of  10.3  per  cent  in 
output,  an  increase  of  22  per  cent,  for  the  month. 
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1  TO  5 — CENTRAL-STATION   INCOME  AND  OUTPUT  GAIN   BY 
MONTHS    IN    PER    CENT 


These  large  percentages  of  growth  are  but  another 
indication  of  the  wave  of  prosperity  which  began  to 
sweep  over  the  United  States  last  fall  and  which,  as 
present  reports  indicate,  is  still  gaining  in  momentum. 
In  the  South  12-cent  cotton  brought  a  boom  to  almost 
every  industry  there  located.  In  the  iron  and  steel  mill 
region  from  Pennsylvania  to  Ohio  there  was  more  work 
in  sight  than  could  be  handled.  Those  that  for  a  long 
time  before  had  been  working  on  but  part  time  and 
struggling  along  were  forced  daily  to  turn  away  orders, 
because  deliveries  could  not  be  made  for  many  months. 
In  the  Middle  West  the  effects  of  the  bumper  harvest 
had  begun  to  become  apparent  in  swelling  bank  de- 
posits, money  easiness  and  buying.  In  the  copper 
region  from  Montana  to  the  Mexican  border  every  mine 
that  could  get  labor  and  equipment  was  busy.  The  ad- 
vancing price  of  copper  and  the  increased  consumption 
foretold  a  boom  time  for  the  copper  mines.  In  the 
Northwest  the  predominating  influence  of  the  lumber 
industry  was  again  adding  its  note  of  optimism  to  the 
chorus.  The  New  England  States,  of  course,  have  long 
enjoyed  a  period  of  prosperity  as  a  thickly  settled,  pri- 
marily industrial  center  easy  of  access  and  close  to  the 
Atlantic  Ocean.  The  manufacture  of  war  munitions, 
however,  had  by  November  lost  to  the  manufacture  of 
articles  needed  in  peaceful  occupations  its  place  of  first 
importance.  In  fact,  so  closely  dependent  is  one  sec- 
tion of  the  country  upon  the  products  of  another  that 
prosperity  in  one  leaves  its  impression  everywhere. 

Owing  to  the  suddenness  with  which  this  wave  of 
prosperity  swept  over  the  country,  the  electrical  indus- 
try reaped  enormous  benefits.  Industrial  plants  oper- 
ating on  isolated-plant  energy  found  themselves  with- 
out motive  power  in  most  instances  sufficient  to  cope 
with  the  large  volume  of  orders.  It  was  impossible  at 
the  time  to  enlarge  their  stations  and  therefore  they  re- 
sorted to  electricity.  Many  industries  with  a  small  in- 
dividual power  equipment  or  inadequate  equipment 
found  it  economical  and  more  efficient  to  make  an  en- 
tire installation,  taking  energy  from  the  central  stations' 
mains.  This  is  particularly  noticeable  in  the  steel  in- 
dustries and  in  mining  industries.  Those  factories 
which  were  shut  down  during  the  past  lean  years  and 
have  been  again  put  into  commission  found  in  many 
cases  the  motive-power  equipment  to  be  in  almost  un- 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


Percent- 
age of 

Industry 
Repre- 
sented 

Income  prom  the  Sale  of 
Energy 

Kw.-Hr 

Output 

1914               1913 

Per 
Cent 

In- 
crease 

1914 

1913 

Per 

Cent 

crease 

1914 
Dec.. 

65 

1 
$20,978,430i$20,281,812 

3.3 

1,074,083,543 

1,043,457.795 

3  0 

1915 
Jan.  . 
Feb.. 
Mar.. 

65 
63 
64 

1915 
21,582,547 
19,395,518 
18,654,443 

1914 
20,697,423 
19,023,107 
17,529,054 

4.1 
2.0 
6.4 

1915 
980,085,036 
853,817,221 
939,117,179 

1914 
966,200,323 
835,288,039 
896,903,968 

1.4 
2.2 

4.8 

April 

65 

18,406,412 

17,675,784 

4.2 

900,536,022 

859,235,144 

4.8 

May. 

June. 

July. 

Aug.. 

Sept.. 

Oct.. 

Nov.. 

65 
65 
64 
64 
64 
64 
63 

17,644,205 
17,603,614 
18,488,793 
17,342,796 
18,458,131 
20,016,861 
21,463,672 

16,764,546 
16,476,255 
17,200,827 
16,024,893 
16,999,624 
18, 243, 191 
19,348,613 

5.3 
6.9 
7.5 
8.2 
8.6 
9.7 
10.0 

920,895,324 
925,067,308 
971,699,054 
951,752,053 
995,021,322 
1,079,729,114 
1,111,852,632 

842,386,583 
836,292,076 
880,768,487 
853,381.fi<") 
864,540,235 
941,966,241 
916,586,764 

9.3 
10.6 
10.4 
11.3 
15.2 
14.8 
21.3 
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1915 
72,550,008 
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72,121,818 

68,475,232 


May 
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July 

August.. . . 
September 
Ootober.  - 
^November 


71,000,183 

1014 

69,317,803 
61,515,979 
65.343,335 
62,442,110 


7.8 


4.7 
8.3 
10  5 
9.7 


68,823,914 
71,566,127 
71,025,184 
71,954.506 
74,835,203 
82,568,951 
87,193,883 


61,000,621 
00,(172  870 
60,755,381 
60,870,433 
63,716,246 
69,882,867  18.3 
69,359,620  J25.8 


12  9 
17  4 
17.0 
18.5 
17.3 
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401,623,514 

1915 
874,072.530 

312,443,505 
346.341.496 
320.142,323 

326,191,569 
318,245,370 
320,371,761 
329,047,721 
358,765,971 
400,409,650 
415,244,000 


306,251,867 

1914 
373,336,906 
305,307,260 
335,506.429 
311,476,008 


0.7 

2  i 

'.',   8 

3  0 


57   315,027,232 


1915 
272,623,760 
238,938,034 
257,136,231 
257,967,434 


301,440,779  i  8.1 

203,751.083  I  8.5 

293,909,832  I  9.0 

302,960,234 

310,540,780 

353,594,256 

351,500,177 


12.3 
13.1 

18.2 


291,511,670  8.0 


1914 
258,572,003 
232,520,476 
235,066,647 
237,673,326 


ss 


5.5 

2  7 

8.5 


262,885,043 
265,930,311 
264,498,989 
272,508,518 
279,108,350 
298.226,414 
313,274.244 


236,154,404  11  2 

234,286,440  13.2 

232,541.585  13.9 

240,423,753  113.4 

240,176,157  16.3 

261,933,219  14.0 

252,919,776  23.8 


278.922,004 

1915 
252,531,483 
229,865,568 
255,529,704 
246,287,781 


88  254,586.394 

88  I  261,083,835 

88  I  274,488,334 

88  |  276,631,551 

87  278,933,924 

87  292,670,773 

87  I  288,550,881 


288,704,070 

1914 
256,198,272 
229,185,967 
253,423,051 
239,661,364 

236.082,868 
237,843,021 
258,475,004 
248,463,980 
237,633,240 
250,903,551 


14* 
0.3 
10 
2.8 

7.8 
9.8 
6.3 
11  3 
17.5 
16.7 


236,397,558  122.0 


TABLE  III — 
HOUR 


PERCENTAGE 
OUTPUT  FOR 


RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT  - 
UNITED  STATES— CITIES  GROUPED  BY  SIZE 


March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

INCOME: 

Group  1 

8.0 

3.8 

4.8 

6.5 

5.3 

7.2 

7.3 

8.7 

9.8 

Group  2 

6.9 

5.0 

6.2 

2.8 

8.8 

9.1 

10.0 

11.4 

12.1 

Group  3 

5.2 

5.5 

5.8 

10.1 

9.7 

14.5 

15.4 

23.4 

18.0 

Group  4 

5.0 

3.9 

7.1 

6.9 

8.2 

8.0 

9.0 

8.9 

12.5 

Group  5... . 

1.8* 

1.9 

5.5 

4.7 

8.5 

7.5 

11.9 

7.1 

12.1 

OUTPUT: 

Group  1 

5.7 

5.4 

7.2 

10.1 

11.1 

9.7 

12.2 

10.7 

17.0 

Group  2 

7.9 

11.2 

13.1 

9.1 

18.1 

19.0 

18.9 

21.4 

28.2 

Group  3.. . . 

3.6* 

1.2* 

6.1 

11.2 

4.5 

13.0 

24.0 

27.3 

36.0 

Group  4 . . . . 

3.2 

3  0 

29.1 

6.0 

12.5 

10.9 

11.3 

13.5 

18.5 

Group  5  — 

7.0 

5.9 

15.5 

14.8 

20.5 

12.7 

19.3 

4.4 

15.2 

TABLE  IV-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW   ENGLAND   STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


usable  condition  owing  to  the  long  period  of  disuse;  but 
by  using  central-station  power  no  delay  was  caused. 
Night  and  day  shifts  and  more  intensive  work  have 
increased  the  lighting  load  beyond  all  former  record. 

The  curves  shown  herewith  present  graphically  the 
percentage  increases  in  Tables  I  and  II.  The  remain- 
ing tables  give  the  percentage  increases  for  companies 
grouped  according  to  size.  Group  1  is  based  on  the 
joint  companies  operating  in  cities  having  a  population 
of  over  100,000  inhabitants.  Group  2  includes  cities 
having  between  50,000  and  100,000  inhabitants;  group 
3,  between  35,000  and  50,000;  group  4,  between  10,000 
and  35,000,  and  group  5,  between  5000  and  10,000. 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED    BY  SIZE 


March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

INCOME: 

Group  1 . . . . 

6.6 

6.3 

9.4 

11.6 

11.2 

11.0 

10.6 

12.7 

13.8 

Group  2 . . . . 

9.0 

4.04 

7.5 

7.0 

7.0 

9.6 

10.3 

12.6 

12.7 

Group  3 

7.8 

20.6 

8.9 

21.8 

10.2 

16.5 

14.7 

17.3 

15.5 

Group  4  — 

6.5 

8.4 

7.1 

11.9 

6.6 

9.2 

10.0 

8.8 

9.0 

Group  5 

14.7* 

0.4* 

1.0* 

2.8 

16.0 

21.2 

5.8 

8.3 

13.7 

OUTPUT: 

Group  1 

12  0 

12.7 

16.0 

19.0 

17.2 

17.2 

19.2 

20.8 

28.7 

Group  2 

12.3 

12.3 

19.9 

20.8 

26.0 

26.0 

21.7 

18.3 

30.0 

Group  3 

0.3* 

3.2 

7.0 

17.9 

13.5 

12.3 

14.4 

8.7 

23.0 

Group  4 

12  5 

12.1 

6  3 

17.1 

7.8 

13.6 

9.0 

20.6 

20.1 

Group  5 

29.8* 

25.5* 

13.5* 

1.0 

11.0 

15.1 

8.5 

1.8 

51.0 

March 

April 

May 

June 

July 

Aug. 

:   Sept. 

Oct. 

Not. 

INCOME: 

Group  1 

10.1 

7.3 

9.8 

11.4 

11.8 

12.2 

12.4 

12.3 

13.1 

Group  2 . . . . 

5.9 

3.5 

3.0 

5.6 

7.0 

7.5 

8.6 

9.8 

10.0 

Group  3 

11.3 

10.4 

15.5 

19.6 

16.4 

21.0 

22.0 

22.7 

24.0 

Group  4 

8.3 

6.0 

6.7 

12.4 

13.0 

16.9 

17.9 

16.3 

20.3 

Group  5 

7.7 

7.6 

19.9 

5.0 

1.2 

20.2 

13.5 

10.6 

12.1 

OUTPUT: 

Group  1 

7.7 

6.8 

8.4 

10.8 

11.8 

12.2 

15.2 

10.4 

22.3 

Group  2 

8.0 

12.5 

9.7 

13.5 

11.1 

9.8 

:    9.0 

18.0 

20.1 

Group  3 . . . . 

14.7 

13.1 

27.0 

26.1 

28.9 

31.0 

29.3 

34.2 

43.0 

Group  4 

12.8 

7.9 

10.0 

15.7 

18.2 

26.1 

29.0 

23.5 

385 

Group  5 

13.5 

39.7 

28.8 

20.4 

24.9 

25.1 

48.0 

27.0 

33.8 

TABLE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

INCOME: 

Group  1 

4.7 

1.6 

2.0 

3.8 

1.4 

4.0 

4.4 

6.2 

7.6 

Group  2 

7.1 

5.6 

8.2 

8.0 

9.7 

11.6 

11.0 

11.9 

13.2 

Group  3 

3.8 

4.1 

1.6 

7.5 

7.5 

8.5 

8.9 

11.0 

10.0 

6.8 

2  9 

6.2 

3.9 

7.0 

8.4 

10.0 

10.0 

13  9 

Group  5 

t 

15.2 

19.6 

14.8 

t 

2.0* 

14.3 

10.9 

14.6 

OUTPUT: 

Group  1 . . . . 

6.1 

4.8 

9.0 

8.2 

8.0 

9.0 

11.6 

12.1 

16.0 

Group  2 

9.7 

7.6 

7  1 

11.0 

17.0 

15.0 

16.3 

16.8 

23.0 

Group  3 

8.5* 

4.1* 

3.2 

7.2 

7.5 

6  4 

10.4 

15.8 

22.1 

Group  4 

10.2 

1.9 

22.5 

7.1 

13.8 

13.2 

12.5 

14.8 

22.6 

Group  5 

t 

57.2 

71.5 

61.8 

t 

11.4 

13.8 

2.8* 

18.6 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

INCOME: 

Group  1 

8.1 

4.0 

3.1 

9  0 

5.1 

7.0 

13.9 

7  5 

8.0 

Group  2 

7.5 

9.4 

12.7 

11.1 

13.0 

11.1 

11.5 

14.3 

15.7 

Group  3. . . . 

1.0* 

0.3* 

3.4 

.  3.6 

7.9 

17.1 

19.7 

21.4 

20.  U 

Group  4 

2.6* 

3.8* 

8.7 

1.6* 

7.8 

0.2 

0.3 

0.2 

h  4 

Group  5 . . . . 

3  5* 

2.7* 

2.4* 

3.3 

4.5 

1.7* 

15.0 

3.1 

10.9 

OUTPUT: 

Group  1 . . . . 

2.5 

4  5 

2  3 

10.8 

6.2 

6.3 

8.4 

7.1 

10.7 

Group  2.. .  . 

3.0 

11.6 

19.0 

14.9 

27.5 

39.3 

40.3 

41.3 

51.0 

Group  3 

4.0* 

3.5* 

3.8 

12.4 

8.4* 

18.5 

49.2 

52.4 

67. U 

Group  4 

9.5* 

4.7* 

87.0 

4.5* 

11.8 

0.2 

4.1 

1.4 

2.7 

Group  5. . . . 

18.0 

9  6 

18.5 

3.6 

10.9 

8.0 

21.0 

3.5 

7.6 

'Decrease.    fResults  omitted  owing  to  insufficient  returns. 


•Decrease. 
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STATION  AND   OPERATING   PRACTICE 

I  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Vtotor-Driven  Pumping  Installation  at 
Leonard  Mine,  Butte,  Mont. 

Automatic    Contactor    Control    of    150-Hp.    Motors    Geared    to 
Pumps  Working  Against  1200 -Ft.  Head,  and 
Arrangement  of  the  Drives. 

By  R.  H.  Richards 

FIVE  pumps,  each  able  to  deliver  300  gal.  per  min- 
ute against  a  head  of  1200  ft.  and  each  directly 
connected  through  herringbone  gears  to  two  150- 
lp.  induction  motors,  are  installed  on  a  1200-ft.  level  of 
he  Leonard  Mine  at  Butte,  Mont.,  operated  by  the  An- 
iconda  Copper  Mining  Company.  The  pumps  are  of  the 
[uintriplex  type,  with  the  two  150-hp.  three-phase,  440- 
'olt,  490-r.p.m.  induction  motors  mounted  above  them 
;s  shown  in  Fig.  2.  The  amount  of  water  delivered  by 
his  equipment  varies  from  a  minimum  of  1100  gal.  to 
.  maximum  of  1400  gal.  per  minute.  The  pumps  are 
iperated  in  connection  with  a  storage  reservoir,  which 
s  large  enough  to  take  care  of  five  hours'  storage. 

The  structure  housing  the  pumping  equipment  is  120 
t.  long  by  19  ft.  wide  and  19  ft.  high,  built  of  24-in.  by 
4-in.  timbers,  made  up  of  four  12-in.  by  12-in.  timbers 
lolted  together.  The  roof  of  the  structure  is  made  in 
he  form  of  a  half-hexagonal  arch  and  lagged  with  2-in. 
>y  10-in.  rough  boards.  All  timbers  were  fitted  com- 
pete on  the  surface  and  lowered  in  a  3-ft.  4-in.  by  4-ft. 
-in.  shaft  to  the  1200-ft.  level.  In  Fig.  2  the  switching 
oom  housing  the  equipments  in  Fig.  3  is  shown  at  the 
nd  of  the  station.  This  switching  room  is  of  rein- 
orced  concrete  34  ft.  by  11  ft.  by  9  ft.  high.  The  con- 
rol  equipment  consists  of  one  main  2000-amp.  auto- 
natic  three-pole  oil  switch  with  overload  and  no-voltage 
elease.     Four  Westinghouse  automatic  contactor  con- 


FIG.    2 — PUMP   ROOM,    SHOWING    GEARS    CONNECTED    TO    MOTORS 
ABOVE,  ALSO  SWITCH  ROOM   IN  THE  REAR 

trol  switches  each  equipped  with  a  set  of  air-brake  dis- 
connecting switches  and  an  ammeter  and  one  General 
Electric  automatic  control  switch  similarly  equipped  are 
installed.  Stop  push-buttons  are  mounted  on  the  wall 
in  front  of  each  pump,  and  starting  push-buttons  on 
each  control  panel.  There  is  a  50-kw.r  three-phase,  440- 
volt  to  110-volt  transformer  for  emergency  lighting  also 
installed  in  this  switch  room. 

All  wiring  in  the  pumping  station  is  installed  in  con- 
crete, and  all  wire  used  in  the  switching  room  has  a 
slow-burning  asbestos  insulation.  Energy  is  brought 
to  this  pumping  station  through  five  three-conductor 
4/0  lead-covered  cables  formerly  used  to  furnish  energy 


50K.VA.  3 Phase  Trans  f 
Pump  Station  and 
Aux.  Mine  Lighting 


#5 


*3     !  *2 


*1  Pump  Panel 
A.C.  Full  Automatic  Control  Auto-5farter 


MainSw.  Fbnel 


Dis.Sw. 

20HpMotor 
Vent.  Fan  " 


3?Trans. 


Vent. Fan  \\       ^ 


200  Amp.  Automatic 
OilSwitch 


PumpSta. 
Lighting 


Bs  1 


Relay 


2      2 


Accel.  Relay 

■ To  Motor  — 

Scheme  of  Automatic  Connection 


->J— 

Relay 


:w 


Operation 


B 


Sequence  of 
Switches 


J  Phase  Equipment 


Ammeter 


■  Cable  Distributing  Cabinet 
atShaft 


Automatic 
Oil  Switch 


*>/ S.B.Cable 


3Cond.LC. 
j$foCgble_ 


Stop  Button  \^y    i^        ^      %  Auto  Trans  f. 
Mounted  at  /so  Hp  150  lip      As    Bs  Connection 
Pump  Motors 
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FIG-    1 — DIAGRAM    SHOWING    FEEDER    AND    AUTOMATIC    CONTROL  ARRANGEMENTS  FOR  PUMP   MOTORS   IN   LEONARD   MINE 


KLKCTJUCAL     WORLD 


Vol,.  67,  No.  6 


bo  other  equipment.     A  steel  cabinel  is  installed  at  the 

shaft,  and  the  Cablefl  are  Connected  by  air  Incak  switches 

to  the  three  2,000,000-circ.  mil  cables  leading  to  the 

main    switch.       The    control    circuits    for    the    contactor 

switches  and  feeder  arrangements  are  shown  in  thi 
companying  diagram. 

The  pumps   for  this  installation  were  designed  and 


FIG.     3- 


-AUTOMATIC    CONTROL    PANEL    IN 
LEONARD    MINE 


SWITCH     RO:)M     OF 


built  by  the  A.  C.  M.  foundry  at  Anaconda,  Mont.,  and 
all  valves,  plungers  and  pipes  in  the  station  are  of  cast 
bronze.  The  column  pipes  are  of  cast  steel,  wood-cov- 
ered, and  two  in  number.  Each  pump  is  arranged  to 
operate  on  either  column  pipe.  Four  of  the  pumps  are 
operated  by  Westinghouse  induction  motors,  and  one 
pump  by  General  Electric  induction  motors. 


How  Generating  Facilities  Are  Provided  Eco- 
nomically for  Small  Lighting  System 

The  Provincetown  (Mass.)  Light  &  Power  Company 
operates  a  small  central-station  lighting  system  on  Cape 
Cod.  Recently  a  125-kw.  Curtis  turbo-generator  has 
been  installed  in  the  plant  of  the  Cape  Cod  Cold  Storage 
Company,  near  the  center  of  the  town  on  the  water 
front  under  conditions  to  secure  economical  and  reliable 
service.  The  electric  company  owns  this  machine,  with 
its  foundations,  piping  and  switchboard,  but  the  unit  is 
operated  by  the  engineers  of  the  Cold  Storage  company, 
the  lighting  company  paying  for  this  service  on  a  con- 
tract basis  which  takes  into  account  fuel,  lubrication, 
labor  and  rent.  By  this  arrangement  the  unit  is  oper- 
ated at  night  without  the  maintenance  of  an  exclusive 
staff  for  central-station  service,  and  the  lighting  com- 
pany is  not  required  to  carry  an  investment  in  boilers, 
handling  equipment,  stack  or  other  portions  of  the 
"steam  end"  of  the  station. 

The  turbine  is  connected  with  a  C.  H.  Wheeler  con- 
denser and  operates  at  3000  r.p.m.  -The  turbo-generator 
cost  $4,400,  the  switchboard  (a  2300-volt  outfit)  $1,063, 
the  turbine  foundation  $759,  piping  and  fittings  $1,661, 
and  labor  of  installation  $3,135. 

Prior  to  the  installation  of  the  turbo-generator  the 
company  operated  an  oil-engine  plant  situated  about  a 
mile  outside  the  village.  This  plant  is  now  held  in  re- 
serve and  contains  two  belted  generators  of  165  kw. 
total  rating  and  a  120-hp.,  three-cylinder  Diesel  engine, 
one  generator  being  held  in  reserve.  The  engine  was 
purchased  in  1907  and  has  since  been  rebuilt.  The  value 
of  this  plant  in  1913,  as  appraised  by  Walter  R.  Eaton 
of  the  Cambridge  (Mass.)  Electric  Light  Company,  was 


$12,598.    The  old  plant  is  surrounded  by  sand  dunes  and 

is  out  of  reach  of  any  fire  likely  to  occur  in  the  town, 
even  in  view  of  tin-  lii}-;li  winds  which  sweep  the  tip  of 
Cape  Cod  at  many  seasons.  It  is  connected  with  the  dis- 
tribution system  by  an  Independent  line  and  can  be 
started  in  a  few  moments  by  the  company's  superintend- 
ent, without  the  aid  of  a  licensed  engineer  or  fireman,  in 
case  of  trouble  at  the  steam  plant  of  the  ('old  Storage 
company.  This  reserve  is  carried  at  less  cost  than 
would  be  the  case  if  the  company  had  disposed  of  the 
oil-engine  station  and  added  extra  steam  equipment. 
In  the  past  two  years  the  company  has  expended 
$19,037  in  line  extensions  as  follows: 

Wire   (35,806  ft.  of  No.   1  to  No.  8) $3,045 

KiRhty-nine  poles — 40-ft 441 

356  cross-arms — two-pin  to  eight-pin 226 

Labor  and   miscellaneous  items 15,326 

Total    $19,037 

Provincetown  is  a  small  seaside  place  characterized  by 
frame  buildings  and  unusually  narrow  streets.  On  ac- 
count of  the  fire  risk,  the  central-station  company  has 
insured  its  poles,  wires  and  transformers  along  the 
main  street.  This  system  is  operated  by  C.  D.  Parker 
&  Company  of  Boston,  Mass.,  and  Provincetown  is  the 
only  town  in  which  the  company  has  found  such  insur- 
ance necessary.    No  day  load  is  carried  at  present. 


How  a  Bonus  System  and  Steam-Flow  Metei 

Are  Used  to  Maintain  Economical  Loads 

on  Boilers  in  Wisconsin  Station 

The  accompanying  table  has  been  prepared  by  th< 
Mineral  Point  (Wis.)  Public  Service  Company  to  shov 
firemen  the  actual  loss  in  coal  and  money  when  boiler 
are  not  operated  at  their  most  economical  rating.  A 
the  Mineral  Point  station  of  the  company  firemen  ar 
paid  a  bonus  to  operate  boilers  at  best  rating,  as  indi 
cated  by  a  steam-flow  meter.  This  bonus  ranges  up  t 
$10  a  month,  averaging  about  $6,  and  is  based  on  th 
quality  of  work,  taking  into  consideration  evaporatior 

LOSS  OF  COAL  AND  MONEY  FOR  POSITIONS  OF  THE  POINTER  0 
A  STEAM-FLOW   METER  ABOVE   AND  BELOW  A  CERTAIN 
READING 


Position  of 

Load  on 

Loss  in  Coal,  Lb. 

Loss  IN 

Money 

Steam-Flow 

Boiler- 
Horsepower 

Pointer 

Per  Day 

Per  Hour 

Per  Day 

Per  Houi 

2.5 

293 

21,600 

900 

$28.00 

$1 .  16 

3.0 

354 

16,400 

685 

21.30 

0.89 

3 . 5 

413 

10,000 

417 

13.00 

0.54 

4.0 

472 

2,800 

116 

3.75 

0.16 

4.5 

531 

0 

0 

0 

0 

4.75* 

562 

0 

0 

0 

0 

5.0 

587 

400 

16 

52 

0.02 

5.5 

648 

3,200 

133 

4.17 

0.17 

6.0 

707 

7,200 

299 

9.36 

0.39 

6.5 

766 

10,000 

417 

13.00 

0.54 

7.0 

825 

17,600 

745 

22.90 

0.95 

7.5 

885 

22,400 

935 

29.10 

1.21 

8.0 

945 

27,600 

1145 

35.90 

1.49 

*Blue  circle. 

steam  pressure,  water  level,  CO,  readings,  flue-gas  tei 
perature,  position  of  fires  in  relation  to  bridge  wall  i 
chain  grate,  prevention  of  pops,  blowing  down,  blown 
flues,  and  general  operation.  The  bonus  is  awarded  i 
a  percentage-marking  system  under  control  of  the  boik 
room  foreman,  who  receives  a  salary  and  does  not  ps 
ticipate  in  the  bonus  system.  Thus  far  the  method  h 
worked  out  satisfactorily  in  the  Mineral  Point  plai 
according  to  H.  G.  D.  Nutting,  who  is  consulting  enj 
neer  for  the  company.  ' 
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Handy   Method    of  Filing    Continuous -Curve 
Records 

The  ordinary  method  of  preserving  continuous-curve 
sheets  made  by  recording  instruments  is  to  roll  up  long 
sections  and  store  the  roll  in  a  desk  drawer.  A  better 
method  of  handling  such  plant  data  is  used  by  the  engi- 
neers of  the  Ohio  Light  &  Power  Company  at  Newark. 
This  consists  simply  of  cutting  the  sheets  into  twenty- 
four-hour  sections  and  placing  them  in  chronological 
order  on  a  series  of  steel  wall  pegs  arranged  so  as  to 
fit  the  side  holes  in  the  sheets.  Curves  filed  in  this  way 
form  an  information  bureau  which  may  be  referred  to 
without  the  inconvenience  and  loss  of  time  incident  to 
unrolling  yards  of  paper  ribbon. 


Convenient  Adjustable-Resistance  Scheme 

for  Testing  Work 

By  John  B.  Leake 

On  page  85  of  the  Jan.  8  issue  of  the  Electrical 
World  R.  H.  Langley  described  a  switching  arrangement 
for  a  lamp  bank.  In  the  accompanying  diagram  the 
writer  suggests  another  scheme  which  makes  possible 
a  considerable  saving  by  replacing  lamps  by  resistance 
coils.  A  finer  range  of  adjustment  is  also  possible  and 
the  wiring  somewhat  simplified.  The  arrangement 
shown  gives  currents  up  to  15  amp.,  with  changes  of  0.1 
amp.  in  some  of  the  combinations  when  built  with  five 
lamps  and  five  pieces  of  resistance  wire  capable  of  car- 
rying the  equivalent  of  five  lamps  in  parallel,  controlled 
by  twelve  single-pole,  double-throw  switches.  With 
220-ohm  lamps  on  a  110-volt  circuit  the  following  re- 
sults can  be  obtained: 

By  placing  the  lamps  across  the  line  one  at  a  time 
the  current  is  increased  0.5  amp.  up  to  2.5  amp.  Then 
by  raising  all  lamp  switches  and  connecting  one  resist- 
ance coil  across  the  line  2.5  amp.  flows,  with  the  lamps 
free  for  securing  a  further  0.5-amp.  adjustment.  This 
process  can  be  continued  to  the  full  capacity  of  the 
board. 
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Resistance*  to  5 lamps 
in  Parallel 


AN  ARRANGEMENT  OF  LAMPS  AND  RESISTANCE  COILS  THAT  GIVES 
CURRENT  VALUES  UP  TO  25  AMP. 

Other  combinations  can  be  made  as  follows :  By  leav- 
'  ing  switch  1  open  and  closing  switch  6  up  the  five  lamps 
are  in  series  across  the  line,  and  the  current  can  be 
increased  by  placing  5,  4,  3,  etc.,  in  the  position  of  6, 
thus  cutting  down  the  series  resistance.  The  same 
process  can  be  worked  on  the  resistance-coil  switches,  to 
place  the  five  coils  in  series,  making  the  equivalent  of 
one  lamp,  thus  freeing  the  lamp  switches  for  further 
fine  adjustment.     It  should  be  noted,  however,  that  de- 


creasing the  units  in  series  does  not  produce  an  equal 
effect  on  the  current  each  time,  as  the  ratio  of  the  unit 
to  the  number  in  series  increases  as  the  coils  are  cut 
out.  The  small  cost  of  this  equipment  makes  its  con- 
struction practical  even  in  places  not  having  constant 
demand  for  such  a  resistance.  The  writer  has  used  a 
slightly  different  form  of  this  arrangement  with  entire 
satisfaction. 


A  Guard  for  Field  Switches  Used  in  Detroit 

Station 

In  the  Conners  Creek  station  of  the  Detroit  Edison 
Company  the  live  parts  of  generator  field  switches  are 
inclosed.  The  covering  used  is  of  fiber  arranged  as 
shown  in  the  accompanying  diagram  to  fit  against  the 
switchboard  and  to  inclose  all  parts  of  the  switch  ex- 
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FIBER  GUARD  THAT  INCLOSES  LIVE  PARTS  OF  FIELD  SWITCH 

cept  the  end  of  the  operating  handle.  It  protects  oper- 
ators, therefore,  from  coming  in  contact  with  live  parts 
and  from  the  possibility  of  receiving  burns  in  case  an 
arc  is  drawn. 


Heat  Transmission  Through  the  Metal  of 
Boiler  Tubes 

The  results  of  a  study  of  the  transmission  of  heat 
through  the  metal  of  the  heating  plates  of  boilers  are 
presented  in  Technical  Paper  114  of  the  Bureau  of 
Mines,  as  compiled  by  Henry  Kreisinger  and  J.  F.  Bark- 
ley.  A  large  number  of  temperature  determinations 
were  made  of  both  surfaces  of  boiler  tubes  in  a  Heine 
water-tube  boiler  while  the  unit  was  in  operation. 

The  results  of  these  temperature  measurements  show 
that  the  temperature  of  a  boiler  tube  is  within  10  deg. 
C.  to  20  deg.  C.  of  the  temperature  of  the  boiler  water, 
and  that  the  temperature  of  the  tube  is  affected  very 
little  by  the  temperature  of  the  hot  gases  but  follows 
the  temperature  of  the  boiler  water.  As  the  tempera- 
ture drop  along  the  path  of  heat  travel  is  nearly  pro- 
portional to  the  resistance  to  heat  travel,  the  resistance 
appears  to  be  very  high  from  the  hot  gases  to  the  gas- 
side  surface  of  the  tube  and  very  low  from  this  surface 
to  the  boiler  water.  This  fact  indicates  that  a  boiler 
tube  can  transmit  very  easily  all  the  heat  that  can  be 
imparted  to  it  by  the  hot  gases,  and  that  as  long  as  the 
tubes  are  kept  free  from  scale,  oil  and  other  deposits 
and  filled  with  water  it  is  impossible  to  overheat  the 
tubes,  no  matter  how  hard  the  boiler  may  be  worked. 
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The  slow  part  in  the  path  of  travel  ia  from  (he  hot 

pases  to  the  boiler  lubes.  It  is  this  part  of  the  path 
that  is  responsible  for  the  slow  rate  of  heat  transmis- 
sion in  boilers  as  now  designed  and  operated.  Any- 
thing that  will  increase  the  rate  of  heat  impartation 
from  the  hot  gases  to  the  boiler  tubes  will  almost  di- 
rectly increase  the  rate  of  working  of  the  boiler.  This 
is  an  important  fact  and  should  be  kept  in  mind  by  the 
designer  when  designing  a  boiler  which  is  to  be  oper- 
ated at  high  rating. 

In  Fig.  1  the  approximate  temperature  drop  of  the 
gases  and  of  the  gas-side  surface  of  the  heating  plate 
along  the  path  of  the  gases,  as  they  pass  over  the  heat- 
ing plates  of  the  boiler,  is  given.  It  is  pointed  out  that 
it  is  not  a  question  of  how  much  heat  a  boiler's  heating 
plate  can  transmit  but  how  much  heat  can  be  imparted 
to  it  by  the  hot  gases.    The  heat  conductivity  of  iron  is 
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so  high  that  only  a  small  difference  in  temperature  is 
needed  on  the  two  sides  of  the  heating  plate  to  transmit 
heat  at  the  rate  of  1  boiler-hp.  per  square  foot  of  heat- 
ing plate.  The  ability  of  the  boiler  water  to  take  heat 
away  from  the  heating  plate  is  so  great  that  only  a  small 
temperature  drop  is  necessary  to  transmit  the  heat  from 
the  plate  to  the  water.  These  facts  seem  to  prove  that 
in  steam  boilers  it  is  the  gas-side  surface  of  the  heating 
plate  that  counts.  The  water-side  surface  has  very 
little  effect  on  the  rate  of  heat  transmission.  The  equa- 
tion given  in  some  textbooks  which  states  that  the  rate 
of  heat  transmission  is  proportional  to  the  square  of 
the  temperature  difference  between  the  hot  gases  and 
the  boiler  water  is,  the  authors  point  out,  only  roughly 
approximate  and  is  practically  worthless  for  steam-boiler 
problems. 

The  rate  of  heat  conduction  of  iron  at  a  temperature 
of  100  deg.  C.  to  200  deg.  C.  is  given  as  2300  B.t.u.  per 
hour  per  square  foot  of  area  when  the  iron  plate  is  Ys 
in.  thick,  and  the  difference  of  temperature  between  the 
two  surfaces  is  1  deg.  Fahr.  It  is  considered  that  1 
boiler-hp.  per  0.357  sq.  ft.  of  heating  plate  is  not  high. 


Utilizing     Return     from     Hot-Water-Heating 

System  for  Condensing  Turbine  Exhaust 

By  circulating  the  return  water  from  its  hot-water- 
heating  system  through  a  Westinghouse-LeBlanc  jet 
condenser,  into  which  exhausts  a  900-kw.  turbo-genera- 
tor, the  Merchants'  Light  &  Heating  Company,  In- 
dianapolis, Ind.,  has  been  able  to  secure  a  24-in.  vacuum 
with  a  load  of  850  kw.  on  the  turbine.  This  perform- 
ance was  obtained  with  the  unusually  high-water  inlet 
temperature  of  138  deg.  Fahr.  and  an  outlet  temperature 
of  144  deg.  Fahr.,  which  seems  to  indicate  that  con- 
densing prime  movers  may  be  operated  in  connection 
with  hot-water-heating  systems  at  relatively  high 
vacuum  while  maintaining  a  proper  temperature  of  the 
circulating  water  in  the  heating  system.  It  may  be 
pointed  out  that  the  exhaust  steam  temperature  corre- 
sponding to  the  24-in.  vacuum  was  within  1  deg.  of  the 
average  circulating-water  temperature.  When  systems 
are  laid  out  with  this  method  of  condensing  in  view  the 
turbines  should  be  specified  with  a  maximum  efficiency 
at  the  vacuum  corresponding  to  the  circulating-water 
temperature  required  during  the  greatest  number  of 
hours  that  the  turbine  is  to  be  operated. 


How  to  Avoid  Trouble  with  an  Electrician's 

Gasoline  Torch 

By  H.  H.  Kennedy 

In  the  Jan.  15,  1916,  issue  of  the  Electrical  World, 
page  154,  A.  Hearvey  refers  to  troubles  with  an  elec- 
trician's gasoline  torch.  This  article  recalled  to  the 
writer  a  simple  and  ingenious  device  which  made  it 
possible  to  overcome  troubles  with  torches  experienced 
some  time  ago.  In  the  ordinary  gasoline  torch  it  seems 
that  gasoline  works  its  way  up  through  the  check  valve 
of  the  pump,  cuts  out  the  packing,  and  eventually  fills 
the  pump  cylinder.     This  is  caused  by  faulty  seating  at 
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A    JACKET    THAT   EXCLUDES    GASOLINE   FROM    TORCH    PUMP   AND 
PREVENTS    OIL    FROM    MIXING    WITH    GASOLINE 

times  of  the  check  valves  after  the  torch  is  in  service. 
Also,  when  the  pump  cylinder  is  flooded  with  lubricating 
oil  occasionally,  the  oil  promptly  works  out  into  the 
gasoline,  through  the  check  valve,  later  clogging  the 
burners  and  causing  much  trouble.  In  short,  all  of  our 
torch  troubles  were  traceable  to  the  pump  as  the  initial 
source.  Several  makes  of  torches  were  tried,  but  the 
above-mentioned  troubles  would  soon  develop. 

In  the  usual  construction  of  torches  the  pump  check 
valves  are  immersed  in  the  gasoline.  To  overcome  this 
handicap  on  the  pump,  a  clever  manufacturer  puts  the 
pump  in  a  tube  or  jacket,  as  shown  in  the  accompanying 
drawing.  This  jacket  is  closed  at  the  lower  end,  leav- 
ing a  small  clearance  between  pump  and  jacket,  but 
entirely  inclosing  the  pump  and  its  valve,  except  for  a 
small  hole  punched  in  the  side  of  the  jacket  near  the  top 
edge  and  above  the  gasoline  level.  Since  the  jacket  is 
sealed  around  the  top  of  the  pump  and  the  hole  is  very 
small,  gasoline  will  not  flow  into  the  jacket  air-pocket 
space,  even  with  the  torch  inverted,  as  there  is  no  outlet 
for  the  displaced  air.  This  arrangement  was  devised  by 
the   Sherwood   Manufacturing   Company,   Liberty,'  Ind. 
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A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Enlisting  the  People's  Aid  in  a  House- 
Wiring  Campaign 

A  Story  of  Unusual  New-Business  Measures  That  Proved  Very 

Successful  in  the  Territory  of  the  Edison  Electric 

Illuminating  Company  of  Lebanon,  Pa. 

By  A.  Landreth  Scott 

Sales  Manager. 

IN  spite  of  the  number  of  stories  of  house-wiring 
campaigns  that  we  all  have  read  within  the  last  few 
years,  I  believe  that  the  details  of  our  recent  experi- 
ence in  Lebanon,  Pa.,  will  interest  central-station  com- 
mercial men.  It  was  a  short  campaign  and  an  intensive 
one,  but  it  was  successful  and  productive,  though  it  was 
worked  in  a  field  long  cultivated,  because,  fortunately, 
we  were  able  to  build  up  a  spirit  of  "opportunity"  that 
won  the  public  interest — and  the  contracts. 

Lebanon  is  a  city  of  approximately  22,000  inhabi- 
tants, and  the  Edison  Electric  Illuminating  Company 
has  been  at  work  among  them,  year  by  year,  exerting 
constant  influence  to  increase  the  sale  of  electricity  for 
every  kind  of  service.  We  have  been  successful  in  good 
measure,  but  the  number  of  unwired  houses  still  looms 
large,  just  as  it  does  in  almost  every  other  city,  and  it 
was  decided  last  October  to  put  on  a  house-wiring  cam- 
paign that  if  possible  would  spread  the  modern  concep- 
tion of  electric  service  with  enthusiasm  and  sweep  in 
as  many  as  possible  of  those  homes  that  are  denying 
themselves  this  most  essential  comfort,  principally 
through  failure  to  appreciate  the  ease  with  which  it  is 
obtained  to-day.  The  idea  was  to  make  a  rapid-fire 
campaign  for  fifteen  days,  and  we  planned  enough  novel 
features  to  insure  the  winning  of  the  popular  attention 
and  interest. 

The  Plan  of  the  Campaign 

As  the  first  step  we  compiled  a  mailing  list  of  513 
names,  combed  from  our  telephone  directory,  from  elec- 
tric-show records,  and  from  our  sales-department  lists. 
We  adopted  and  advertised  a  slogan,  "Yesterday's 
Luxury,  To-day's  Necessity — Electricity,"  and  prepared 
five  letters  on  special  tinted  stationery,  with  a  different 
color  for  each  mailing,  and  on  each  an  artistic  picture 
that  attracted  the  attention  and  harmonized  with  the 

SCHEDULE   OF   CONTRACTORS'    WIRING   PRICES 


First  six  outlets,  including  celiar  conduit $19.20 

All  other  outlets  and  switches 2.60 

One    lamp    fixture    complete    with    pull-chain    socket    and 

lamp    1.52 

Two-lamp    fixture    complete    with    pull-chain    sockets    and 

lamps     3.24 

Three-lamp    fixture    complete    with    pull-chain    sockets    and 

lamps 4.51 

One  lamp  bracket  complete  with  lamp 1.17 

One  lamp  ball  and  bank  complete  with  pull-chain  socket.  .  .        1.17 
Special  flatiron  receptacle  with  ruby  light  wired  for  special 

circuit    5.00 

(When  house  is  already  piped  for  gas,  an  additional 
charge  of  32  cents  is  made  for  each  fixture  hung  on  gas 
pipe.) 

Set  of  three-way  flush  switches r>.00 

Set  of  three-way  switches  and  one  four- way  switch 7.00 

Discount,  5  rer  cent  for  cash.     Additional  10  per  cent  discount 
for  contracts  closed  within  fifteen  days  from  start  of  campaign. 


subject  of  the  letter.  Our  idea  in  compiling  the  list  and 
not  making  a  straight  canvass  was  to  create  a  simul- 
taneous interest  all  over  the  city,  as  our  list  covered 
every  nook  and  corner.  Had  we  canvassed,  some  time 
at  least  must  have  elapsed  before  our  men  could  have 
reached  all  sections  of  the  city,  and  interest  in  one  end 
might  have  waned  before  the  last  section  was  reached. 
So  the  letters  were  sent  out  to  open  the  campaign,  one 
letter  each  week. 

To  insure  the  hearty  co-operation  of  the  local  con- 
tractors and  make  it  possible  for  our  men  to  take  wiring 
orders  at  the  time  of  selling,  with  assurance  that  imme- 
diate installation  could  be  made,  we  made  arrangements 
with  three  of  our  leading  contractors  to  handle  our 
work  at  flat  prices  as  given  in  the  table  on  this  page. 
These  prices  included  lamps,  Underwriters'  inspec- 
tion, and,  in  fact,  everything  complete,  ready  to  light. 

Huge  Glass  Balls  as  Auxiliaries  to  Newspaper  "Ads" 
The  Lebanon  co-operative  campaign  was  energetically 
advertised  in  the  city's  newspapers  and  commanded 
immediate  attention,  especially  when,  just  five  days 
after  the  opening  of  the  campaign,  a  reduction  in  rates 
was  announced  that  made  the  cost  of  lighting  homes 
and  stores  figure  11  cents  per  kilowatt-hour  for  the  first 
sixty  hours'  use  each  month  and  6  cents  for  all  consump- 
tion in  excess  of  that.  Naturally  this  reduction  appealed 
to  every  one;  the  newspapers  commented  extensively  on 
it,  and  many  people  who  had  been  wavering  before  de- 
cided to  "wire  up"  at  once. 

The   newspaper   advertising   was,    moreover,    supple- 
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We  write  you  today  feeling  that  you  will  be  inter- 
ested in  the  illumination  of  your  home  by  electricity   The 
wiring  of  your  residence  for  electric  service  can  now  be  accom- 
plished with  no  inconvenience  to  your  household,  without  injury 
to  your  decorations,  and  at  a  very  small  oost  compared  to  the 
advantages  and  conveniences  secured. 

You  are  doubtless  familiar  with  many  of  the  advan- 
tages of  electric  service  in  the  home:- 

No  matches  required. 

A  twitch  of  the  switch  produces  light. 

It's  a  protection. 

It  is  modern. 

If  your  cellar  is  dark,  you  can  have  light  before  en- 
tering it  by  touching  the  button  on  the  kitchen  floor  and  you 
can  return  from  the  cellar  and  extinguish  it  in  the  same  fay 
Any  room  in  your  home  can  be  controlled  from  any  other  spot  more 
convenient  to  you. 


Fill  out  and  mail  the  enclosed  post-card  and  a  Rep- 
resentative will  call  and  give  you  further  details  and  any  ojt 
information  you  may  desire 


ONE  OF  THE  LETTERS  WHICH  OPENED  THE  CAMPAIGN 
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tin-lit fii  with  another  must  effective  method  ol  keeping 
the  campaign  In  the  public  eye  bj  Installing  along  the 
streets  throughout  the  iit>  i  i  in.  glaei  kills  with  catchj 
phrases  painted  on  them,  such  as  "Do  it  electrically," 
"Have  your  home  wired  now,"  "it  is  cheap,  clean  and 
convenient,"  "If  it  isn't  electric,  it  isn't  modern," 
"Electricity  is  protection,"  "Safety  flrsl  use  electric 
ity,"  and  others  <>f  a  like  character. 

These  glass  balls,  with  ;i  800  watt  type  C  Ma/da  lamp 
in  each,  were  placed  on  our  poles  and  <>n  numerous  Btore 

fronts,    turned    on    at    dusk    and    left    to   burn    until    the 

"wee.  sma'  hours"  of  the  morning.     They  attracted  a 

great    deal    Of    attention,    brought    much    comment     from 

the  public  in  general,  and  received  complimentary  recog 

nit  ion    from   the   newspapers. 

Bu1  the  great  objective  in  this  campaign  was  to  create 

a  widespread  interest    in  the  homes  themselves  and  get 

the  people  talking  about  electric  light  and  "boosting" 
for  the  company,  and  so  we  introduced  two  innovations 
that  brought  direct  results  immediately  and  put  into 
the  field  a  hundred  independent  advocates  of  electric 
service  who  combed  the  city  for  us. 

Enlisting  thk  Little  Folks 

Everyone  knows  the  value  of  children  both  as  ad- 
vertisers and  as  solicitors,  for  they  are  good  little  chat- 
terboxes  and   good  little  coaxers.     To  enlist  their  aid 


in  our  campaign  to  gel  the  public  thinking  electrically 
and  doing  electrically,  \\r  offered  to  all  the  school  chil 

(lien  a  commission  of  $1    for  the  submission  of  tin-  name 
"I    any  person  who  should  subsequently  sign  a  contract 
lor  the  wiring  of  Ins  house.     The  onh   thing  necei 
lor  the  children  to  do  was  to  call  on  their  many   frii 

and   what   school   "kid"  doesn't    have  hosts  of  them'.' 
and  to  inquire  if  thej   had  considered  using  electricity. 
If   the   answer    was    in    any    way    favorable,    a   card 
made  out,  giving   the   name  and   address  of  the  prosper 
tive   patron,  and   turned   in   to  our  office,   whereupon  our 
salesman   called    and    did    his    utmost    to   supplement    'ln- 
work  of  the  children  with  arguments  on  the  advant. 
and  cost   of  installing  wiring  and  fixtures  in  the  home 
We  thought  that  we  could  trust  the  youngsters  to  make 
a  success  of  anything  involving  a  dollar  of  spending 
or  saving— money,  and  so  it  proved.     In  all,  eighty  ai 
names  were  received,  of  which  12  per  cent  were  turned 
to  cont racts. 

Discounts  to  the  Customer  for  "Leads" 

Another  inducement  that  we  utilized  with  good  suc- 
cess was  that  after  the  new  consumer  had  had  his  house 
wired  under  our  schedule  of  prices  he  had  the  privilege 
of  submitting  to  us  as  many  names  of  "prospects"  ai 
he  could  collect  or  desired  to  suggest.  Our  salesman 
then  called  on  these  people,  and  for  each  contract  se- 


{_  BY  CO-OPERATION 

With  3  Of  The  Leading  Contractors 


We  Otter  a  Spec/*/  mduoemont  in  Way  of  An    Exceedingly   Low    Pr/om    Jo   Mama   THAT  Hoam 
and  Domlro  oi  Yoi'~a  Come  True. 

A  Complete  Modern  Electric  Epuipment  In  Your 

Home  and  at  a  Price  You  Can 

Afford  to  Pay! 

Whoever  has  stepped  into  a  house  completely  fitted  with  electric  lighting  without  at 
once  appreciating  its  superior  beauty  and  convenience^  Perhaps  YOU  have  pictured  your 
own  home  equipped  in  like  manner,  and  almost  ENVIED  the  comfort  and  satisfaction  of  it  all. 

But— -"It  costs  too  much"  you  have  said  "I  can't  afford  it." 

BUT  YOU  CAN  AFFORD  IT.  Now  by  taking  advantage  of  the  co-operation  plan— as 
the  three  Contractors  of  this  city  have  for  a  short  period  agreed  to  purchase  all  material  joint- 
ly in  *  large  quantities  thereby  earning  larger  discounts  than  heretofore,  thereby  enabling 
them  to  do  housewiring  at  a  very  low  figure 

Figure  out  what  it  would  cost  you  to  WIRE  VOIR  HOME  at  an  average  COST  OF 

$4.50  PER  ROOM 

Complete,  ready  to  light,  including  Underwriters    Inspection,    and    we    tan    guaraniee    ihat    your  bill  fcr 
clcctncitv  WILL  NOT  EXCP.ED 

SI.OO   PER   MONTH 


A  Word  to  the 
Wise 


f  ■  modern  houK  when  the  houte  i*n't 
m.  and  the  term  "Modem"  ha*  come 
an  ELECTRIC  Jisht  no  leu  ih.n  fur- 


'DO    IT    ELECTRICALLY' 


READ  THIS— Actual  Time 
Two  Minutes 

Selling  in  unwired  hou*e  u  like 
— Tfal    ■    hortc    with   one    blind    eye" 
when    the    purchaser    tee*    the    blemuh    he 
*hake*  hi*  head  ud  taya-  "Well  bow  much 
do  you  want  for  thU  old  tkate?"  So  if 

everybody  dUcover  a  blind  eye  and  bid  jwn 


Lebanon  Electric  Co.     Electric  Utility  Co.       Bender  &  Schropp 


I  NINTH  STREET 


40  SOUTH  EIGHTH  STREET 


906  CUMBERLAND  STREET 


EDISON  ELECTRIC  ILLUMINATING  CO.,  =  742  Cumb.  St. 


SOME  OF   THE   HUGE   GLASS-BALL   SIGNS   WHICH   WERE   FEATURES  OF   THE  LEBANON    (PA.)    HOUSE-WIRING   CAMPAIGN,   AND  A  PAGE 
NEWSPAPER    ADVERTISEMENT   ADDRESSED   TO    THE    OWNERS   OF  UNWIRED  PROPERTY 
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cured  from  the  names  turned  over  to  us  by  the  new 
customer  this  consumer  received  a  5  per  cent  discount 
on  the  price  of  wiring  his  house,  regardless  of  what  it 
amounted  to.  In  other  words,  if  his  house  wiring  cost 
$175,  and  we  secured  twenty  consumers  from  the  list  of 
names  he  gave  us,  he  received  his  wiring  free  of  charge. 

This  proved  quite  an  influence,  for  newly  acquired 
customers  are  so  pleased  with  the  possibilities  and  ad- 
vantages of  electricity  that  they  naturally  talk  about 
it  to  their  friends  and  neighbors,  and  the  added  incen- 
tive of  a  reward  made  them  an  excellent  advertising 
medium.  We  secured  150  names  in  this  way,  and  they 
brought  us  thirty  additional  house-wiring  contracts. 
The  expense  of  these  discounts  was  paid  by  the  con- 
tractors alone,  and  they  were  very  well  satisfied  with 
the  proposition.  As  a  further  auxiliary  concession, 
we  allowed  a  special  10  per  cent  discount  for  cash  on 
all  wiring  contracts  secured  during  the  first  fifteen  days. 
Of  the  fifty-two  house-wiring  contracts  received  there 
was  only  one  customer  who  asked  for  time  payments. 

With  only  three  salesmen  taking  care  of  commercial 
and  residence  business,  we  secured  fifty-two  old-house 
wiring  contracts,  no  contract  being  for  less  than  $40 
and  several  figuring  around  $150.  From  information 
we  have  secured,  we  understand  that  the  smaller  con- 
tractors in  the  city,  who  number  about  four  and  did 
not  participate  in  this  campaign,  secured  more  than 
thirty  house-wiring  jobs  which  were  due  indirectly  to 
our    advertising    and    the    resultant    general    interest. 

Altogether,  we  feel  that  our  venture  was  a  success, 
and  that  we  have  made  a  very  gratifying  forward  step 
in  the  great  work  of  educating  our  own  people  to  "Do 
it  electrically." 


The  Co-operative  Public  Skating  Rink  at 
Honesdale,  Pa. 
By  J.  M.  Walsh 

The  ice-skating  craze  so  widespread  this  winter  has 
led  the  citizens  of  Honesdale,  Pa.,  to  flood  and  freeze 
the  city's  Central  Park  in  order  to  create  a  suitable 
rink  for  lovers  of  the  sport.  The  Honesdale  Consoli- 
dated Heat,  Light  &  Power  Company  took  an  active 
interest  in  the  movement  to  obtain  a  community  skating 
place  and  is  furnishing  the  lighting  for  the  arena  free 
of  charge  during  the  skating  season.  The  ice  surface 
of  the  rink  was  formed  by  banking  snow  12  in.  high 
around  the  border  of  the  park  and  impounding  water  in 
the  shallow  basin  thus  made.  The  local  street  depart- 
ment furnished  the  labor  necessary  for  this  work  and 
also  flooded  the  inclosure.  The  park  includes  an  entire 
city  block  and  contains  a  number  of  well-placed  shade 
trees  which  serve  admirably  as  supports  for  the  eight 
1000-watt  gas-filled  tungsten  lamps  used  to  light  the 
rink,  making  the  scene  decidedly  attractive  by  night. 
No  admission  charge  is  made,  and  the  increased  popu- 
larity of  the  lighting  company  as  the  result  of  its  public- 
spirited  work  has  well  repaid  the  efforts  of  the  com- 
pany's commercial  department  in  promoting  it. 


A  Window  Display  for  Washington's  Birthday 

The  show  window  which  by  appropriate  dress  keeps 
pace  with  events  and  seasons  gains  and  holds  the  at- 
tention of  the  passing  public.  The  display  pictured 
herewith  shows  how  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  last  February  took  the  birthday 
of  the  nation's  first  President  as  its  motif  and,  enlarg- 
ing upon  the  idea,  built  up  a  patriotic  window.  In  ad- 
dition to  the  flags  and  bunting,  an  engraving  of  Wash- 
ington was  used  to  decorate  the  window,  and  the  less 


A  PATRIOTIC  WINDOW  FOR  THE  MONTH  OF  FE3RUARY 

evident  connection  between  electric  heating  appliances 
and  the  father  of  his  country  was  indicated  by  a  card 
which  read:  "If  George  Washington  were  alive  to-day, 
many  good  friends  would  send  him  electrical  devices  for 
birthday  remembrances.  Isn't  there  some  one  to  whom 
you  should  send  a  coffee  percolator  or  toaster  or  tea 
samovar  this   month?" 


Electric-Lighted  Flag  Campaign  Spreads  to 
Residences 

The  remarkable  wave  of  interest  in  electric-lighted 
flag  signs  which,  as  already  recounted  in  these  columns, 
has  swept  those  cities  and  towns  of  the  Middle  West 
where  flag-sign  campaigns  have  been  inaugurated  by 
the  local  central-station  sales  organizations  has  spread 
from  business  buildings,  factories,  shops,  schools,  etc., 
to  even  the  private  residences  of  patriotic  citizens. 

At  Toledo,  Ohio,  where  the  "flag  idea"  has  had  per- 
haps its  largest  development,  R.  A.  Stranahan,  who 
owns  a  beautiful  home  on  the  outskirts  of  the  city,  has 
installed  an  electric  flag  on  his  second-story  porch  so 
that  it  can  be  seen  from  all  directions.  At  Denver,  Col., 
also,  Dr.  L.  E.  Lemen,  a  leading  physician,  has  followed 
the  example  with   an  electric  flag  sign  on  his  house. 

In  several  of  these  flag  campaigns,  conducted  under 
the  auspices  of  the  Doherty  properties,  a  4-ft.  flag  con- 
taining 94  to  200  lamps  has  been  standardized  for  pro- 
duction and  sale  in  large  numbers.  Complete  with 
lamps,  color  caps,  etc.,  the  selling-price  of  such  a  ninety- 
four-lamp  sign  is  $75,  and  it  is  estimated  that  the  sign 
can  be  operated  at  an  average  energy  cost  of  6  cents 
per  hour. 


Perpetuating  the  Prosperity  Week  Message 

Shortly  after  the  close  of  Electrical  Prosperity  Week 
the  Merchants'  Heat  &  Light  Company  of  Indianapolis, 
Ind.,  prepared  for  distribution  among  its  friends  and 
patrons  a  booklet  which  summarized  the  local  events  of 
importance.  The  pamphlet  opened  with  the  following 
foreword :  "To  those  of  our  friends  who  were  unable  to 
join  us  in  the  glorious  celebration  of  Electrical  Pros- 
perity Week  we  are  tendering  this  little  brochure  to 
carry  to  you  personally  our  message  of  'service  first,' 
giving  efficiency,  economy  and  courtesy."  Then  followed 
reproductions  of  the  company's  local  newspaper  adver- 
tising, photographs  of  buildings  flood-lighted  for  the 
first  time  during  that  week,  and  a  view  of  the  company's 
electrical-appliance  exhibit,  featuring  "Service,  effi- 
ciency and  courtesy,"  the  central-station  slogan. 
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Persistence  and  Courage  in   the  Salesman 

The  qualifications  of  the  successful  salesman   were 
outlined  by  T.  L.  Barnes,  sales  manager  of  the  Insulated 
wire  department  of  the  B.  P.Goodrich  Company,  Akron, 
Ohio,  in  a  talk  before  the  commercial  men  of  the  Ohio 
Electric  Lighl  Association. 

The  salesman  must  refiecl  the  policy  of  the  company 
he  represents,  and  must  be  able  to  inspire  the  confidence 
of  the  people  with  whom  he  deals,  declared  the  speaker. 

Moreover,  the  BUCCessful  salesman  must  have  a  thor- 
ough knowledge  of  the  article  or  product  he  is  selling, 
for  an  incomplete  answer  may  be  interpreted  as  an 
evasion  of  facts.  The  peculiarities  of  each  customer 
must  be  studied  before  interviewing  him.  Probable 
questions  must  be  mapped  out  and  answers  provided. 
The  salesman  must  not  misrepresent  facts,  and  he  should 
not  leave  a  customer  with  an  indefinite  understanding. 
Above  all  things,  the  salesman  should  not  make  a 
"black  list"  of  customers  who  are  hard  to  approach,  and 
interview  only  those  who  are  easy  to  sell  to.  After  a 
territory  has  been  thoroughly  canvassed  it  is  time 
enough  to  consider  what  persons  are  unprofitable  to 
approach.  Fear  must  never  be  present  in  the  salesman's 
mind,  because  the  apprehensive  man  is  beaten  before 
he  starts.  Persistent  effort  and  courage  are  absolutely 
essential  to  success. 


Record    Year  for  Electric  Appliance  Sales  at 
Denver 

The  Denver  Gas  &  Electric  Light  Company  during 
1915  sold  9218  electrical  appliances. 

The  sales  of  all  appliances,  according  to  William  J. 
Barker,  general  manager  of  the  company,  showed  a 
splendid  increase,  but  the  best  record  was  probably  that 
of  the  electric  irons,  4851  being  sold  in  1915,  as  against 
3124  in  1914 — an  approximate  increase  of  50  per  cent. 

The  appliances  sales  in  detail  were  as  follows : 

Irons    4,851 

Toasters      1,597 

Curling  irons   355 

Warming   pa  :1s    302 

Percolators     738 

Heaters    227* 

Stoves    458 

Cleaners    236 

Lamps    !     139 

Fans 158 

Miscellaneous:    Kettles,  sewing-machine  motors,  washing  ma- 
chines,   etc.    etc 157 

Total 9,218 

During  the  six  weeks  preceding  Christmas  more  than 
2100  appliances,  aggregating  1050  kw.,  were  sold  by  a 
special  crew  of  thirty  salesmen  secured  through  local 
newspaper  advertisements  and  trained  for  the  task  of 
household  demonstration  by  Milton  Henoch  of  the 
Westinghouse  sales  organization.     None  of  these  sales- 


men to-be  had  had  an\   previous  experience  in  central 

station  work.      Instruct  inn   was  given   them   in  the  form 

of  evening  lectures,  illustrated  with  blackboard  sketches 

and    With    demonstrations    of    the    devices    themselves. 

Bach  man  was  equipped  with  a  black  traveling  bag,  caul  , 

and  samples  of  the  standard  6-lb.  electric  iron,  the  toa 
er  stove,    percolator,   heating  pad   and   the  curling  iron. 

Consumers  were  prepared  lor  the  advent  of  these 
salesmen  by  announcements  sent  out  in  advance  inform- 
ing them  that  demonstrators  would  call,  exhibit  and 
explain  these  devices  in  their  homes.  Accompanying 
each  announcement  was  an  elaborate  Christmas  sugges- 
tion  folder,  containing  illustrations  and  prices. 

As  the  campaign  progressed  the  men  who  proved 
themselves  poor  salesmen  were  gradually  weeded  out, 
until  the  personnel  was  as  perfect  as  possible  under  the 
rather  unusual  conditions.  The  following  figures  testify 
to  the  efficiency  of  the  sales  force: 

First  Week. — Total  sales  were  295  pieces,  amounting 
to  $1,330.50,  representing  a  load  of  129,688  watts. 

Second  Week— 226  pieces;  $1,042.65;  106,933  watts. 

Third  Week— 331  pieces;  $1,469;  141,838  watts. 

Fourth  Week— 347  pieces;  $1,507.05;  158,659  watts. 

Fifth  Week— 485  pieces;  $2,228;  213,966  watts. 

Encouraged  by  the  success  of  the  first  five  weeks  for 
which  the  campaign  had  been  planned,  it  was  considered 
advisable  to  continue  the  work  another  week,  bringing 
it  up  to  Dec.  24.  The  results  of  this  extra  week  justified 
all  expectations  as  follows : 

Sixth  Week— 478  pieces;  $2,122.55;  212,569  watts. 

The  total  wattage  connected  during  the  campaign  ap- 
proximated practically  1050  kw. 

The  method  of  exhibiting  the  devices  in  the  home  of 
the  consumer,  and  there  explaining  and  demonstrating 
their  uses,  together  with  the  cost  of  operation,  was 
proved  to  be  a  vital  factor  in  making  sales. 

Although  more  than  800  irons  were  sold  in  the  Denver 
territory,  a  peculiar  fact  brought  out  by  the  campaign 
was  that  other  devices  ran  two  to  one  against  the  irons, 
seeming  to  indicate  that  the  saturation  point  had  been 
more  nearly  reached  with  respect  to  irons  than  to  the 
other  devices.  The  campaign  also  demonstrated  that 
there  is  a  desire  and  a  demand  for  the  toaster-stove, 
percolator  and  numerous  other  devices  which  central 
stations  as  a  rule  do  not  canvass  for. 

The  Denver  Gas  &  Electric  Light  Company  co-oper- 
ated actively  during  the  entire  campaign  by  advertise- 
ments in  the  newspapers  and  street  cars,  and  the  entire 
local  field  was  given  over  to  the  Westinghouse  company 
to  develop  business  during  this  period,  with  the  under- 
standing that  the  men  should  confine  their  sales  strictly 
to  Westinghouse  goods.  Where  "prospects"  for  other 
products  materialized,  such  as  washing  machines,  vacu- 
um cleaners,  etc.,  their  names  were  turned  over  to  the 
regular  solicitors  of  the  Denver  Gas  &  Electric  Light 
Company  to  close,  and  a  number  of  additional  orders 
were  taken  from  this  source. 


THE   SALES   CREW    WHICH    MADE   HOUSE-TO-HOUSE  DEMONSTRATIONS   IN    THE   CHRISTMAS   CAMPAIGN    AT   DENVER 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Fixation  of  Atmospheric  Nitrogen  as  a 
Factor  of  National  Defense 

To  Make  the  United  States   Independent   of  Chilean   Saltpeter 
Importations,  Fixation  of  Atmospheric  Nitrogen  Is  a  Neces- 
sity— The  Three  Commercial  Fixation  Methods 

FOR  fertilizers,  as  well  as  for  explosives,  nitrates 
and  nitric  acid  are  fundamentally  important.  As 
long  as  Chilean  saltpeter  can  be  freely  imported 
there  will  be  no  trouble.  But  if  for  some  reason  these 
imports  should  be  cut  off — for  instance,  in  time  of  war 
— one  of  the  most  fundamental  raw  materials  for  ex- 
plosive as  well  as  fertilizer  manufacture  would  be 
unavailable.  Germany  has  solved  this  very  problem  in 
the  present  war  by  producing  the  immense  quantities 
of  nitric  acid  needed  for  ammunition  from  atmospheric 
air.  Germany  was  well  prepared  for  this,  as  it  had  large 
plants  for  atmospheric  nitrogen  fixation  which  could  be 
turned  from  fertilizer  manufacture  to  ammunition 
manufacture.  It  is  very  evident  that  the  self-contained- 
ness  of  any  nation  that  has  depended  in  the  past  on 
Chilean  saltpeter  alone  requires  that  it  take  atmospheric 
nitrogen  fixation  into  most  serious  consideration  on  a 
sufficiently  large  peace  scale  to  facilitate  the  solution 
of  any  war  problem  that  could  arise. 

The  Naval  Consulting  Board  at  its  last  meeting  in 
New  York  attacked  this  problem  with  characteristic 
foresight  and  vigor.  Through  its  sub-committee  on 
ordnance  and  explosives  it  recommended  that  the  gov- 
ernment of  the  United  States  erect  at  least  one  unit 
for  the  synthetic  manufacture  of  nitrates  and  nitric 
acid,  so  as  to  get  at  least  one  plant,  however  small,  in 
which  to  learn  methods  of  production  on  a  commercial 
scale.  This  unit  would  make  it  possible  to  train  a  staff 
of  competent  engineers  and  chemists  to  acquire  the 
necessary  experience  and  to  provide  means  so  that  in 
time  of  war  other  units  could  be  added  in  a  relatively 
short  time.  The  plans,  drawings  and  specifications 
would  be  prepared  in  advance  for  such  an  emergency, 
and  the  initial  staff  would  be  able  to  train  additional 
men  for  the  work. 

The  Three  Commercial  Processes 

In  view  of  this  situation  a  concise  review  of  atmos- 
pheric nitrogen  fixation  should  be  of  interest.  Atmos- 
pheric air  is  essentially  a  mixture  (not  a  chemical 
compound)  of  80  per  cent  by  volume  of  nitrogen  and 
20  per  cent  of  oxygen.  Elementary  nitrogen  as  con- 
tained in  air  is  inert  and  practically  useless,  while  nitro- 
gen compounds  are  of  great  commercial  and  industrial 
value.  As  there  are  various  useful  nitrogen  compounds, 
there  are  various  fixation  processes  possible.  Three 
have  become  of  great  commercial  importance;  for  the 
present  we  may  distinguish  them  as  the  direct-combus- 
tion process,  the  synthetic-ammonia  process,  and  the 
cyanamide  process. 

The  direct-combustion  process  is  the  simplest  one 
imaginable.  It  takes  the  air  just  as  it  is  and  by  sending 
electric  discharges  through  it  (sparks  or  arcs  which 
produce  temporarily  an  intense  temperature  in  a  limited 
zone  of  action)  the  oxygen  and  nitrogen  are  forced  to 
combine.     The  result  is  a  dilute  mixture  of  nitrogen 


oxide  gas  in  air.  By  rather  laborious  processes  this  is 
then  worked  up  into  nitric  acid.  The  first  investigators 
to  try  such  a  process  were  Bradley  and  Lovejoy  at 
Niagara  Falls,  but  it  was  not  a  commercial  success,  as 
the  power  cost,  even  at  Niagara,  was  too  high.  They 
used  a  rotating  wheel  carrying  one  set  of  electrodes 
which  continuously  passed  along  an  opposite  and  sta- 
tionary set  of  electrodes,  so  as  to  cause  and  break  con- 
tinuously a  great  many  sparks.  All*  other  later  processes 
use,  not  sparks,  but  arcs,  which  greatly  simplifies  the 
mechanical  construction.  Birkeland  and  Eyde  use  arc 
disks  produced  by  deviating  arcs  magnetically  by  means 
of  a  single-phase  field.  Schoenherr  uses  a  very  long 
alternating-current  arc  around  which  the  air  moves  in  a 
helical  path.  Pauling  uses  electric  discharges  quite 
similar  to  those  obtained  in  horn  lightning  arresters. 

The  greatest  success  with  these  "direct-combustion" 
processes  has  been  attained  in  Scandinavia,  where  the 
Birkeland-Eyde  process  is  used  and  power  is  three  or 
four  times  cheaper  than  at  Niagara.  The  Pauling 
process  is  used  in  two  plants  in  Tyrol  and  France.  A 
small  plant  in  the  South  operated  by  a  subsidiary  of 
the  Southern  Power  Company  and  using  the  Pauling 
process  is  the  only  representative  of  these  processes  in 
this  country. 

This  group  of  processes  is  the  only  one  in  which  the 
air  is  used  as  raw  material  just  as  it  is.  In  all  other 
fixation  processes  the  nitrogen  is  first  separated  from 
the  oxygen  in  the  air.  Various  processes  for  this  pur- 
pose are  possible  and  are  in  use.  One  of  the  simplest 
is  liquefying  the  air,  followed  by  fractional  distillation. 

The  synthetic-ammonia  process  of  Haber  starts  with 
nitrogen  gas  and  hydrogen  gas  as  raw  materials  (the 
hydrogen  gas  being  produced,  for  instance,  by  electroly- 
sis of  water)  and  produces  directly  ammonia.  The 
process  is  carried  out,  not  at  a  very  high  temperature, 
but  at  an  unusually  high  atmospheric  pressure.  A 
catalytic  agent  is  used.  The  process  has  been  in  indus- 
trial use  on  a  large  scale  for  the  past  few  years  in  Ger- 
many. The  ammonia  produced  went,  before  the  war, 
into  the  fertilizer  field,  and  had  to  compete  chiefly  with 
ammonia  from  by-product  coke  ovens. 

The  cyanamide  process  starts  with  calcium  carbide 
(produced  in  the  electric  furnace)  and  nitrogen  gas  as 
raw  materials.  In  an  electric  furnace  reaction  calcium 
cyanamide,  CaCN3,  is  produced,  which  has  chiefly  gone 
into  the  fertilizer  field.  The  process  has  been  in  use  for 
a  number  of  years  in  many  European  countries  and  at 
Niagara  Falls  on  the  Canadian  side. 

At  first  sight  it  would  seem  that  while  all  these  groups 
of  processes  start  from  atmospheric  air,  they  are  little 
interrelated  commercially  as  far  as  their  end  products 
— nitric  acid,  ammonia,  cyanamide — are  concerned. 
That  this  would  be  a  wrong  conclusion  was  brought  out 
forcibly  in  a  very  interesting  paper  presented  by  W.  S. 
Landis  before  the  American  Institute  of  Chemical  Engi- 
neers at  the  Baltimore  meeting  last  month  and  published 
in  the  issue  of  Jan.  15  of  Metallurgical  and  Chemical 
Engineering.  This  paper  deals  with  the  production  of 
ammonia  from  cyanamide,  and  gives  technical  details 
and  figures  of  cost.  The  process  is  simple:  on  treating 
lime  nitrogen  with  steam,  ammonia  is  produced  accord- 
ing to  the  reaction :     CaCN,  -f  3H20  =  CaCO,  +  2NHS. 
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in  tins  w:i.\  the  cyanamide  process  enters  Into  competi* 

tion    with    the   s\  nt  het  ir  -ammonia   process. 

Bven  more  important  from  the  viewpoint  of  prepared 
nous  for  war  la  the  further  fart  that  a  prOCeSI  foi  COS 
verting   the  ammonia    into   nitric   acid   is   now    in   use   in 

Germany  on  a  very  large  scale.    While  no  details  of  this 

process  have  been  published,  it  is  known  that  it  is  dif- 
ferent   from  the  Ostwald  process,  which  serves  the  same 

purpose  According  to  Mr.  Landis,  "Germany  is  pro- 
ducing at  the  present  time  enormous  quantities  of  nitric 
acid  from  this  eyanamide-anmionia  by  a  newly  developed 
oxidation    process,    and     is     erecting    cyanamide    plants 

equipped  with  ammonia  apparatus  at  various  places." 

A  small  plant  of  this  kind  is  in  experimental  operation 

in  the  Bast  in  this  country. 

The  whole  development  is  another  triumph  of  electro- 
chemistry. This  latest  stage  of  atmospheric  nitrogen 
fixation  processes  may  be  summed  up  in  the  statement 
that  nitric  acid  may  be  produced  in  any  of  these  three 
ways — first,  by  direct-combustion  methods  by  the  Birke- 
land-Eyde  or  Pauling  process;  second,  by  the  Haber 
synthetic-ammonia  process,  followed  by  conversion  of 
the  ammonia  into  nitric  acid;  third,  by  the  cyanamide 
process,  followed  by  conversion  of  the  cyanamide  into 
ammonia  and  of  the  ammonia  into  nitric  acid.  As  to 
the  important  question  of  relative  costs,  no  exact  figures 
are  yet  available,  but  costs  cut  a  small  figure  in  war 
times  and  in  a  preparedness  program. 


Generators,  Motors  and  Transformers 
Dispersion  Coefficient. — E.  A.  Biedermann. — The 
conclusion  of  his  long  mathematical  paper  on  the  esti- 
mation of  the  dispersion  coefficient  of  three-phase  in- 
duction motors  and  its  application  to  their  design.  In 
order  to  get  a  small  dispersion  coefficient  it  is  first  neces- 
sary that  the  air-gap  should  be  as  small  as  mechanically 
feasible.  A  second  requirement  is  as  small  a  slot  pitch 
as  possible.  The  two  factors,  slot  pitch  and  gap  ratio, 
have  about  equal  importance.  In  small  machines  the 
slot  pitch  tends  to  have  the  greater  influence,  while  in 
large  machines  the  gap  ratio  becomes  rather  the  more 
important,  but  the  difference  is  in  any  case  slight. 
Given  the  slot  pitch  and  certain  other  quantities,  fixed 
by  various  considerations,  there  is  a  definite  diameter 
for  the  stator  of  the  motor  which  will  insure  its  having 
the  least  possible  dispersion  coefficient.  This  diameter 
may  be  departed  from  considerably  without  causing 
much  increase  in  the  dispersion  coefficient,  though  it  is 
better,  if  possible,  for  certain  reasons,  to  select  a  value 
for  the  diameter  not  differing  much  from  the  one  ob- 
tained for  the  ideal  diameter. — London  Electrician,  Jan. 
7,  1916. 

Generation,  Transmission  and  Distribution 
Water-Power  in  Russia. — P.  Gurewitch. — In  Euro- 
pean Russia  alone  (including  Finland,  Ural  and  Cauca- 
sia) the  available  water-power  is  roughly  10,000,000  kw. 
(equal  to  13,400,000  hp.),  yet  Russia's  water-power  is 
less  developed  than  in  any  other  country  in  Europe. 
The  total  rating  of  the  water-power  .plants  in  Russia 
amounted  in  1910  to  hardly  250,000  hp.  About  80  per 
cent  of  these  plants  had  only  a  capacity  of  some  10  hp. 
to  supply  flour  mills,  sawmills,  small  factories,  farm 
equipments,  etc.,  the  generating  machinery  being  mostly 
of  a  primitive  character.  Lately,  however,  a  tendency 
to  change  from  the  primitive  waterwheels  to  the  more 
perfect  turbines  is  noticeable.  A  discussion  of  the 
different  Russian  water-powers  is  given,  together  with 
a  map.  The  important  problem  of  exploiting  Finland 
water-powers  for  supplying  the  district  of  Petrograd 
with  electrical  energy  is  discussed. — London  Electri- 
cian, Jan.  7,  1916. 


Installations,  Systems  and  Appliances 

Taking  Direct  Current  for  Telephone  and  Signal  Cir- 
cuits from  Commercial  Lighting  Networks. — Fritz 
SCHBOETl  k  There  Is  a  very  large  field  where  primary 
batteries  are  used  at  present  (for  operating  bells,  tele- 
phone systems,  signal  systems,  etc.),  to  which  the  use 
of  commercial  lighting  circuits  could  be  extended  if  it 
were  possible  to  reduce  the  voltage  properly  in  a  con 
venient  manner.  With  alternating  current  this  is  easy 
with  small  transformers,  so-called  "reductors."  For 
direct  current  the  author  recommends  the  use  of  vacuum 
tubes  in  the  form  in  which  they  have  already  been  used 
as  lightning  arresters  for  the  protection  of  telephone 
lines.  They  are  Geissler  tubes,  and  in  their  ordinary 
form  they  are  effective  down  to  300  volts.  The  author 
has  formerly  described  a  modified  form,  effective  down 
to  150  volts  and  less,  in  which  a  negative  electrode  of 
potassium  or  sodium  is  used  in  an  atmosphere  of  argon, 
helium  or  neon  at  a  pressure  of  1  mm.  to  3  mm.  These 
rare  gases  are  now  comparatively  inexpensive  by-prod- 
ucts of  the  industry  of  liquefying  air.  (These  vacuum 
tubes  were  described  in  the  Digest  of  the  Electrical 
World  for  March  27,  1915.)  If  a  tube  of  this  kind  is 
connected  across  a  line  of  220  volts  in  series  with  an 
adjustable  resistance  and  if  the  latter  is  of  several 
thousand  ohms,  a  brush  discharge  ("Glimmentladung") 
takes  place  through  the  tube,  the  current  being  small 
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FIGS.  1  AND  2 — ARRANGEMENT  OF  VACUUM  TUBES  FOR  REDUCING 
VOLTAGE  ON   BRANCH   CIRCUITS 

and  the  voltage  at  the  terminals  of  the  tube  high,  100 
volts  or  above.  This  is  caused  by  the  fact  that  at  the 
cathode  alone  there  is  a  voltage  drop  of  85  volts  to  150 
volts.  The  following  figures  show  how  the  voltage  at 
the  terminals  of  the  tube  depends  on  the  current 
through  the  tube  with  a  cathode  of  potassium  in  an 
atmosphere  of  a  mixture  of  neon  and  helium : 


Volts 
100 
108 
115 
128 
139 


Mllllamperes 

1.8  (brush  discharge) 

6.6 

10.6 

47.0 

76.1 

175.0  (arc) 


When  the  current  arises  above  a  certain  value  the 
discharge  becomes  an  arc.  A  tube  of  this  kind  is  shown 
in  Fig.  1,  in  which  1  is  a  vacuum  tube,  2  is  an  iron 
wire  anode,  3  the  alkali  amalgam  cathode,  4  and  5  the 
connections  for  the  circuit.  It  will  be  seen  that  ac- 
cording to  the  value  of  the  series  resistance  the  vacuum 
tube  has  a  very  different  resistance.  The  latter  is  high 
for  a  brush  discharge  and  very  low  for  an  arc.  If,  as 
shown  in  Fig.  2,  such  a  tube  1  in  series  with  the  re- 
sistance 2  is  connected  across  the  outer  conductor  and 
the  earthed  middle  wire  of  a  commercial  220-volt  direct- 
current  system,  a  bell  or  telephone  or  signal  system 
may  be  connected  to  the  terminals  of  the  series  re- 
sistance 2.     If  the  dimensions  of  the  vacuum  tube  are 
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correctly  chosen,  the  voltage  consumed  in  the  vacuum 
tube  may  be,  say,  190  volts,  so  that  the  voltage  at  the 
terminals  of  the  resistance  2,  or  the  voltage  available 
for  the  bell  or  telephone  system,  is  30  volts.  The  no- 
load  current  consumption  is  very  low.  The  article  is 
to  be  concluded.— Elek.  Zeit.,  Dec.  23,  1915. 

Traction 

Electric  Railways. — H.  M.  Hobart. — The  second  in- 
stallment of  his  James  Forrest  lecture  before  the  (Brit- 
ish) Institution  of  Civil  Engineers.  The  discussion  of 
the  Butte,  Anaconda  &  Pacific  Railway  is  concluded,  and 
the  author  begins  to  deal  with  the  Chicago,  Milwaukee 
&  St.  Paul  3000-volt  electrification.  The  paper  is  to  be 
concluded. — London  Electrician,  Jan.  7,  1916. 

Giovi  Line. — The  conclusion  of  the  illustrated  article 
on  electric  traction  on  the  Giovi  line.  Auxiliary  appa- 
ratus are  described,  especially  the  controlling  mechan- 
ism for  starting  and  regulating  the  power  taken  by  the 
motors.  The  power  plant  at  Chiappella  has  a  total  rating 
of  10,000  kw.  There  are  two  generating  sets,  each  con- 
sisting of  a  5000-kw.  steam  turbine  coupled  directly  to 
a  three-phase  alternator  and  an  exciter.  Current  is 
generated  at  13,000  volts  and  sixteen  and  two-thirds 
cycles. — London  Electrician,  Jan.  7,  1916. 

Electrophysics  and  Magnetism 

Velocity  of  Electrons  Expelled  by  Roentgen  Rays. — 
C.  G.  Barkla  and  G.  Shearer. — If  the  electrons  in  the 
corpuscular  radiation  from  substance  exposed  to 
X-radiation  were  ejected  under  the  same  conditions  as 
those  ejected  by  ultra-violet  light,  the  experiments  of 
A.  L.  Hughes  would  lead  us  to  expect  well-marked  dif- 
ferences in  the  velocities  from  various  substances. 
Careful  experiments  show  that  these  differences  do  not 
exist.  The  maximum  velocity  of  ejection  does  not  de- 
pend upon  the  particular  substance  from  which  the  elec- 
tron is  ejected.  The  K  and  L  electrons  ejected  from  a 
particular  substance  under  the  action  of  X-rays,  though 
those  electrons  are  different  in  origin  and  in  associa- 
tion, are  emitted  with  approximately  the  same  velocity. 
—Philos.  Mag.,  December,  1915. 

Electrochemistry  and  Batteries 
Amalgam  Concentration  Cells. — Gilbert  N.  Lewis. — 
A  brief  abstract  of  an  American  Physical  Society  paper. 
The  accepted  statement  that  electromotive  forces  can 
occur  in  completely  metallic  circuits  only  when  different 
parts  of  the  circuit  are  at  different  temperatures  is  true 
only  when  no  process  involving  a  diminution  in  free 
energy  accompanies  the  transfer  of  electricity.  This  is 
not  the  case  when  two  amalgams  of  different  concentra- 
tion are  adjacent  portions  of  the  electrical  circuit. 
Experiments  made  in  the  author's  laboratory  by  Dr. 
Adams  and  Miss  Lanman  show  that  a  measurable  trans- 
fer of  the  dissolved  metal  accompanies  the  passage  of 
the  current  through  an  amalgam.  From  such  measure- 
ments can  be  calculated  the  potential  of  a  concentration 
cell  composed  of  two  amalgams  of  the  same  metal  in 
contact  and  connected  by  platinum  wires.  The  poten- 
tial thus  calculated  proves  to  be  an  easily  measurable 
quantity,  and  its  experimental  determinations  for  a 
number  of  amalgams  will,  it  is  hoped,  afford  a  means 
of  finding  the  concentration  of  electrons  in  pure  mer- 
cury.— Phys.  Review,  December,  1915. 

Units,  Measurements  and  Instruments 
Origin  of  British  Measures  of  Length. — Sir  Charles 
M.  Watson,  in  a  recent  lecture  at  the  Royal  Society  of 
Arts;  pointed  out  that  English  measures  are  no  hap- 
hazard modern  invention  but  have  survived  from  pre- 
historic times.  The  English  inch  is  equal  in  length  to 
three  barleycorns  set  end  to  end,  or  in  width  to  eight 
barleycorns  set  side  by  side.     The  inch  on  a  carpenter's 


rule  is  still  divided  into  eighths,  and  the  shoemaker's 
tape  is  divided  into  thirds.    The  measures  were: 

3  barleycorns  =  1   Inch  12  palms  =  1   yard 

3  inches  =  1   palm  11   cubits  =  1   perch 

4  palms  =  1  foot  405  cubits  =  1    cable's  length 
6  palms  =  1  cubit 

The  lecturer  pointed  out  also  that  the  division  of  the 
circle  into  360  deg.  has  never  been  improved  upon.  He 
considers  the  English  units  most  convenient  and  thinks 
the  adoption  of  the  metric  system  would  assist  foreign 
trade  competitors. — London  Electrician,  Jan.  7,  1916. 

Oxide  Resistance  Thermometer. — S.  L.  Brown. — A 
brief  abstract  of  an  American  Physical  Society  paper. 
The  rapid  variation  of  resistance  of  the  metallic  oxides 
with  temperature  has  been  utilized  to  measure  tempera- 
ture. The  greatest  obstacle  in  the  use  of  the  oxide  re- 
sistance thermometer  is  the  difficulty  in  making  elec- 
trical connections  to  the  oxides.  Heretofore  connections 
have  been  made  by  clamping  wires  against  the  ends  of 
the  oxide  resistance  element.  The  author  now  makes 
electrical  contact  by  brazing;  that  is,  a  small  globule 
of  the  molten  oxide  and  the  molten  ends  of  the  wires 
are  brought  into  contact  and  allowed  to  cool.  If  good 
connections  are  made  in  this  manner,  a  very  satisfactory 
resistance  thermometer  can  be  had  which  will  have  a 
resistance  of  only  50  ohms  to  100  ohms  at  room  tem- 
perature, but  the  resistance  will  be  nearly  doubled  if 
its  temperature  is  reduced  to  ice-point.  Frequently 
thermometers  made  in  this  manner  will  have  many  thou- 
sand ohms  resistance.  In  all  probability  poor  connec- 
tion to  the  wires  accounts  for  this  high  resistance.  The 
high-resistance  thermometers  have  variable  resistances 
depending  on  the  strength  of  the  current  sent  through 
them.  Heat  produced  at  poor  contact  would  decrease  the 
resistance,  and  hence  the  element  would  have  lower  re- 
sistance for  higher  currents.  Such  a  high-resistance 
element  makes  a  very  satisfactory  and  sensitive  ther- 
mometer if  used  at  constant  current.  Temperatures 
may  be  recorded  in  terms  of  the  resistance,  which  must 
be  added  in  series  with  the  thermometer  in  order  to 
keep  a  constant  current,  which  is  furnished  by  a  con- 
stant-voltage supply.  A  temperature  change  of  20  deg.  C. 
may  cause  a  resistance  change  of  15,000  or  20,000  ohms 
in  such  a  thermometer. — Phys.  Review,  December,  1915. 

Radiation  Pyrometer. — S.  L.  Brown. — An  abstract  of 
an  American  Physical  Society  paper  on  a  modified  radi- 
ation pyrometer.  The  plan  in  this  instrument  is  to 
replace  the  thermo-junction  of  the  Fery  radiation  py- 
rometer with  an  oxide  resistance  element.  The  radia- 
tion from  the  hot  body  whose  temperature  is  to  be  meas- 
ured is  focused,  by  means  of  a  concave  mirror,  on  a 
very  small  and  thin  oxide  element.  This  element  is 
connected  in  series  with  a  constant-voltage  battery  and 
a  high-resistance  millivoltmeter.  The  current,  as  in- 
dicated by  the  deflection  of  the  millivoltmeter,  is  a  meas- 
ure of  the  temperature  of  the  body  whose  radiation  is 
focused  on  the  high-resistance  oxide  element.  The  in- 
strument may  be  adapted  to  any  temperature  interval 
by  shunting  the  millivoltmeter  with  the  proper  resist- 
ance. For  example,  a  temperature  change  from  1600 
deg.  to  2100  deg.  Fahr.  may  cause  a  deflection  of  the 
millivoltmeter  from  50  to  125  with  a  particular  shunt, 
while  this  same  district  of  the  millivoltmeter  scale  may 
correspond  to  temperatures  below  1600  deg.  Fahr.  when 
a  higher  resistance  shunt  is  used. — Phys.  Review,  De- 
cember, 1915. 

Miscellaneous 

Technical  Education. — An  abstract  of  the  annual  re- 
port on  the  work  of  the  technology  department  of  the 
City  and  Guilds  of  London  Institute,  with  special  ref- 
erence to  the  training  in  electrical  subjects. — London 
Electrician,  Jan.  7,  1916. 
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A.  J.  Bemis  has  been  appointed  gen- 
oral  manager  of  the  St.  Cloud  Public 
Service  Company,  the  Union  Power 
Company  and  the  Light  &  Power  Com- 
pany, all  of  St.  Cloud,  Minn.,  and  will 
hereafter  make  his  headquarters  in  that 
city  in  charge  of  the  above  A.  G.  Whit- 
ney interests.  The  St.  Cloud  Public 
Service  Company  controls  the  electric, 
gas  and  street-railway  properties  in  St. 
Cloud  and  Sauk  Rapids,  while  the  other 
two  companies  operate  public-service 
properties  in  about  twenty  neighbor- 
ing towns.  Mr.  Bemis  still  retains  his 
connection  as  supervising  general  man- 
ager of  the  Vicksburg  Light  &  Trac- 
tion Company  Vicksburg,  Miss.,  and 
the  Mineral  Point  Public  Service  Com- 
pany at  Mineral  Point,  Wis.,  and  will 
also  continue  to  act  as  consulting  en- 
gineer for  the  banking  interests  with 
which  he  has  been  associated. 

Stephen  G.  Thompson,  who  has  been 
the  general  electric-vehicle  representa- 
tive of  the  Public  Service  Electric 
Company,  with  headquarters  at  New- 
ark, N.  J.,  has  been  appointed  factory 
representative  and  special  transporta- 
tion engineer  for  the  White  Motor 
Car  Company,  Cleveland,  Ohio. 

H.  H.  Barter,  who  designed  and  in- 
stalled the  electric  lighting  of  the 
Panama-California  Exposition  at  San 
Diego,  Cal.,  and  for  the  last  ten  months 
of  1915  was  director  of  works  of  the 
Exposition,  has  just  been  appointed 
director  of  the  technical  department  at 
Universal  City,  the  great  motion-pic- 
ture production  plant  near  Los  An- 
geles. Mr.  Barter  is  a  graduate  of  the 
University  of  Illinois  at  Champaign. 
Upon  going  West  after  graduation  he 
was  engaged  in  engineering  work  for 
the  Stone  &  Webster  interests  for 
seven  years,  handling  both  steam 
power  and  hydroelectric  work.  In 
1909  he  planned  and  installed  the  elec- 
tric distributing  system  on  the  grounds 
of  the  Alaska-Yukon  Pacific  Exposition 
at  Seattle. 

R.  S.  Huntington,  the  senior  member 
of  the  new  firm  of  Huntington  & 
Guerry,  electrical  engineers  and  con- 
tractors for  mill,  power  and  lighting 
plants,  Greenville,  S.  C,  is  a  graduate 
of  Pratt  Institute,  Brooklyn,  N.  Y., 
class  of  1902.  After  experience  in  the 
Schenectady  and  Pitts  field  factories  of 
the    General    Electric     Company,    Mr. 


Huntington  went  to  the  Atlanta  office 
of  the  company  as  a  foreman  of  con- 
trition in  the  engineering  depart- 
ment, taking  part  in  this  connection  in 
several  important  power  and  industrial 
developments  in  the  South.  In  191.'5 
Mr.  Huntington  opened  an  office  at  At- 
lanta as  a  contractor  for  large  power 
and  lighting  equipments,  and  early  in 
1915  he  moved  his  headquarters  to 
Greenville,  S.  C,  to  specialize  in  tex- 
tile-mill work. 

Victor  H.  Tousley,  the  new  president 
of  the  Electric  Club-Jovian  League  of 
Chicago,  is  chief  electrical  inspector 
in  charge  of  the  electrical  inspection 
department  of  the  city  of  Chicago.  Just 
a  year  ago  Mr.  Tousley  was  elected 
president  of  the  Chicago  Jovian  League, 
and  upon  the  consolidation  of  that  body 
with  the  Electric  Club  he  was  appoint- 
ed acting  vice-president  of  the  com- 
bined organization.  Mr.  Tousley  is  a 
graduate  of  the  1897  class  of  the  Ar- 
mour Institute  of  Technology.  He 
joined  the  Chicago  bureau,  of  electrical 
inspection  in  1901,  was  appointed  as- 
sistant chief  inspector  in  1907,  and  be- 
came chief  inspector  in  1910.  Mr. 
Tousley  has  been  a  close  student  of 
electrical  construction  methods  and  is  a 
past-president  of  the  Western  Associa- 


Chemical  Engineers.  He  is  well  known 
among  electrical  men  for  his  produc- 
tion of  bakelite,  and  in  the  photo- 
graphic field  by  his  invention  of  Velox 
paper.  Dr.  Baekeland  was  born  in 
Belgium  and  in  1884  received  the  de- 
gree of  doctor  of  science  from  the 
University  of  Ghent.  Later  he  studied 
at  Charlottenburg,  Germany,  and  in 
1889  he  came  to  the  United  States, 
where  he  has  been  engaged  successive- 
ly in  his  work  on  photographic  paper, 
on  a  commercial  process  for  manufac- 
turing caustic  soda,  and  on  the  produc- 
tion of  benzylmethylenglycolanhydride, 
the  insulating  compound  to  which  the 
commercial  name  of  bakelite  has  beer 


given. 


tion  of  Electrical  Inspectors.  He  is 
also  a  member  of  the  electrical  com- 
mittee of  the  National  Fire  Protection 
Association.  With  H.  C.  Horstmann 
Mr.  Tousley  is  the  author  of  a  number 
of  books  on  wiring. 

Dr.  L.  H.  Baekeland,  inventor  of 
synthetic  insulating  materials,  was 
awarded  the  Perkins  Medal  for  emi- 
nence in  industrial  chemical  research 
at  a  meeting  of  the  Society  of  Chem- 
ical Industry  at  New  York,  Jan.  21. 
Dr.  Baekeland  is  a  member  of  the 
Naval  Consulting  Board  and  is  a  past- 
president  of  the  American  Institute  of 


Obituary 

Frank    H.    Varney,   manager   of   the 
steam-electric  department  of  the  Pacific 
Gas   &   Electric    Company,    San    Fran- 
cisco,  Cal.,  died  in  that  city  Jan.   21, 
after  an  illness  of  several  months.   Mr. 
Varney,  who  was  forty-three  years  of 
age,  was  born  in  San  Francisco  and  re- 
ceived his  early  training  in  that  city. 
When  the  San  Francisco  Gas  &  Elec- 
tric Company  became  a  part  of  the  Pa- 
cific Gas  &  Electric  Company  Mr.  Var- 
ney was  placed  in  charge  of  the  steam- 
electric    section    of   the    operation    and 
maintenance  department,  having  under 
his   immediate    supervision   the   exten- 
sive  system   of   electric   plants   in   the 
San  Francisco  Bay  district,  Sacramento 
and   San  Jose.     Mr.  Varney  was  well 
known  for  the   energy  with   which  he 
organized  the  work  under  his  direction, 
— the    department    he    controlled    was 
marked  "100  per  cent  efficient"  in  the 
company  competition.     At  the  time  of 
his    death    Mr.    Varney    was    presiding 
officer  of  the  Pacific  Service  Section  of 
the  N.  E.  L.  A.  and  was  an  active  mem- 
ber of  the  A.  S.  M.  E.,  the  A.  I.  E.  E., 
and  the  Engineers'  Club  of  San  Fran- 
cisco.   At  the  funeral  services  the  pall- 
bearers were  John  A.  Britton,  George 
C.    Holberton,    P.    M.    Downing,   W.    S. 
Hyde  and  C.  A.  Eastwood,  representing 
the  Pacific   Gas   &   Electric   Company; 
C.    R.   Weymouth,   representing    C.   C. 
Moore  &  Company;  E.  O.  Shreve,  repre- 
senting the  General  Electric  Company, 
and  Frederic  Gay,  representing  the  J. 
G.  White  Company. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Electric  Furnaces  for  Producing  Refined- Steel  Products 


The  use  of  electric  furnaces  for  the  production  of 
steel  castings  of  superior  quality,  high-grade  steel  alloys 
for  use  on  automobiles,  aeroplanes,  etc.,  and  tool  steel 
has  increased  during  the  past  year  until  the  United 
States  now  stands  first  in  the  making  of  electric  steel, 
taking  the  place  held  by  Germany  a  year  ago.  Accord- 
ing to  statistics  compiled  by  the  Iron  Age  during  1915 
the  number  of  electric  furnaces  in  the  steel  industry  in- 
creased from  forty-one  in  this  country  and  two  in  Can- 
ada to  seventy-three  in  this  country  and  eight  in  Canada, 
or  eighty-one  in  both  countries,  an  increase  of  thirty- 
eight  furnaces,  or  over  88  per  cent.  The  total  number 
of  electric  furnaces  now  in  use  throughout  the  world 
has  increased  from  213  to  303,  a  gain  of  ninety  furnaces, 
or  42.3  per  cent,  the  greater  number  of  which  are  in- 
stalled in  the  United  States.  Of  the  various  types  of 
furnaces,  the  Heroult  arc  furnace  has  shown  the  great- 
est increase,  there  being  over  forty  sets  in  the  United 
States  alone,  with  a  total  production  placed  at  1,470,350 
tons  a  year.  Other  types  employed  in  this  country  in 
the  manufacture  of  steel  are  the  Snyder,  Wile,  Renner- 
felt,  Stassano,  Gronwal  and  Girod  furnaces. 

Electric  furnaces  are  especially  well  adapted  for 
making  steel  because  of  the  fact  that  heat  is  generated 
without  the  contamination  of  oxidizing  conditions  and 
because  materials  with  objectionable  ingredients  can 
be  refined,  giving  a  steel  of  high  quality.  Castings 
made  from  steel  produced  in  electric  furnaces  are  de- 
sirable on  account  of  their  solidity  and  freedom  from 
blowholes.  So  well  can  oxidizing  gases  be  excluded  from 
the  bath,  it  is  claimed,  that  metal  even  better  than  cru- 


cible steel  can  be  produced.  Electric  steel  is  partic- 
ularly in  demand  for  large-sized  castings,  such  as  car 
couplers,  where  quality  is  the  first  consideration.  Elec- 
tric furnaces  are  also  being  utilized  to  refine  cupola 
iron  for  making  malleable  castings,  and  various  muni- 
tion manufacturers  are  using  them  in  ever-growing 
numbers  for  making  high-grade  steel  for  projectiles. 

In  the  accompanying  illustrations  are  shown  two  types 
of  Girod  furnaces,  that  illustrated  in  Fig.  1  being  a  12- 
ton  furnace  employed  in  the  plant  of  the  Compagnie  des 
Forges  et  Acieries  Electriques,  Paul  Girod,  Ugine, 
Savoy,  France,  and  that  shown  in  Fig.  2  a  2-ton  set 
employed  by  Oehler  &  Company,  Aarau,  Switzerland. 
The  Girod  electric  furnace  is  a  hearth  furnace  formed 
by  a  rectangular  or  circular  iron  shell  and  lined  with 
refractory  material.  The  furnace  is  fitted  with  a  sliding 
door,  through  which  the  furnace  is  charged  and  slag 
is  removed.  Opposite  the  door  is  a  tap  hole.  The 
arched  roof  is  of  silica  brick  with  metal  framework. 

Energy  is  supplied  by  carbon  electrodes  hanging  ver- 
tically into  the  furnace,  the  lower  ends  being  near  the 
slag  level.  In  the  bottom  of  the  furnace,  and  as  far 
away  as  possible  from  the  upper  carbon  electrodes,  are 
six  or  more  steel  electrodes  which  pass  through  the  re- 
fractory bottom  and  are  in  direct  connection  with  the 
furnace  shell  and  the  low-tension  side  of  the  power 
plant.  The  steel  electrodes  are  water-cooled.  The  steel 
frame  is  placed  on  rollers  so  that  it  can  be  tilted  for- 
ward for  the  tapping  or  backward  for  the  removing  of 
the  slag,  which  is  done  through  the  charging  door. 
Since  there  is  only  one  door,  easy  access  to  the  furnace 


FIG.    1 — TWELVE-TON    ELECTRICALLY   OPERATED   GIROD   FURNACE  EMPLOYED  IN   PLANT  IN   SAVOY,  FRANCE 
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is  assured  and   the  entrance  ol   t-< »«>  much  sir   li  pre 
vented.    The  furnace  le  tilted  by  means  <>f  an  electric 
motor  or  hydraulic  plunger. 

The  2  ton  to  8-ton  furnaces  operate  preferably  with 
single-phase,   twenty  five-cycle,   70-voli   current,   which 
will  give  a  power-factor  above  0.80.    When  using  single 
phase  energy,  only  one  upper  carbon  electrode  is  re- 
quired.    Furnaces  with  capacities  of   i  tons  up  to  25 

tons    per    heat    are    usually    operated    with    three-phase 

current  and  any  number  of  cycles  up  to  sixty.    A  higher 

power-factor  is  obtained,  however,  with  B  lower  num- 
ber of  cycles.  The  2-ton  to  3-ton  furnaces  are  equipped 
with  one  700-kva.  transformer,  the  5-ton  to  6-ton  fur- 
naces with  three  475-kva.  transformers,  the  10-ton  to 
12-ton  furnaces  with  three  750-kva.  transformers,  and 
the  20-ton  furnace  with  three  1000-kva.  transformers. 
It  is  usually  preferable  to  install  transformers  of  large 
rating  so  as  to  heat  the  charges  in  as  short  a  time  as 
possible. 

At  the  works  of  Gutehoffnungshutte,  Germany,  a  3- 
ton  Girod  electric  furnace  is  employed  for  refining 
molten  steel  from  a  25-ton  open-hearth  furnace.  The 
single-phase  energy  for  this  furnace  is  furnished  by  a 
motor-generator  set  consisting  of  a  3000-volt,  95-amp., 
575-hp.,  three-phase  induction  motor  (with  a  power- 
factor  of  0.92)  and  a  single-phase,  75-volt,  6700-amp., 
twenty-five-cycle,  500-kw.  generator  (with  a  power- 
factor  of  0.8)  with  exciter  unit.  The  well-known  firm 
of  Krupp  &  Company  of  Essen,  Germany,  is  working  a 
15-ton  Girod  furnace  which  is  utilized  in  the  produc- 
tion of  special  steel  for  war  materials.  This  concern  is 
also  installing  a  5-ton  furnace  which  is  to  be  used  for 
the  melting  of  ferromanganese,  the  manganese  loss  be- 
ing reduced,  it  is  claimed,  by  an  electric  furnace.  The 
following  are  concerns  which  are  using  or  installing  the 
Girod  electric  furnaces  in  this  country:  Bethlehem 
Steel  Company,  South  Bethlehem,  Pa.;  Simonds  Manu- 
facturing Company,  Lockport,  N.  Y.;  Washington  Iron 


FIG.    2 — TWO-TON    ELECTRIC    FURNACE    IN    SWITZERLAND    PLANT 

Works,  Seattle,  Washington,  and  Electric  Steel  Foundry, 
Portland,  Ore.  The  Girod  electric  furnace  is  being 
placed  on  the  market  in  the  United  States  by  C.  W. 
Leavitt  &  Company,  30  Church  Street,  New  York  City. 


Electric  Drive  for  Contractors' 
Machinery 

The  electric  motor  is  being  used  more 
extensively  every  year  for  operating 
contractors'  machinery,  such  as  hoists, 
concrete  mixers,  pumps,  air  compress- 
ors, shovels,  and  the  like.  As  a  result 
of  a  study  of  this  field,  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany is  building  a  line  of  motors  espe- 
cially adapted  for  contractors'  use. 
Their  special  features  are  ruggedness 
and  strength  to  withstand  hard  usage. 
Motors  for  hoists,  concrete  mixers  and 
shovels  may  be  totally  inclosed  if  de- 
sired. The  machines  are  designed  to 
produce  considerable  power  within  lim- 
ited dimensions,  especially  in  starting, 


MOTOR-DRIVEN     HOIST    ON     SIDEWALK 


where  the  demand  for  power  is  great- 
est. The  speed  -is  adjustable,  and  the 
motors  can  be  stopped  and  reversed  al- 
most instantly  without  injury.  The 
extensive  use  of  electric  power  in  such 
operations  as  the  building  of  the  Pan- 
ama Canal  and  the  Catskill  Aqueduct 
proves  its  desirability  for  large  work, 
while  it  is  also  advantageous  for  small 
operations. 

The  motor-driven  hoist  shown  in  the 
accompanying  illustration,  the  photo- 
graph of  which  was  secured  with  diffi- 
culty owing  to  the  limited  space,  is  on 
the  sidewalk  at  Fifth  Avenue  and  Four- 
teenth Street,  New  York  City,  where  it 
is  used  in  connection  with  repairs  to  a 
building.  This  is  typical  of  the  many 
uses  to  which  the  electric-motor  hoist 
is  applicable  where  the  steam  hoist 
would  be  unsuitable. 


Remagnetizer   for  Automobile 
Magnetos 

Owing  to  the  fact  that  frequently 
trouble  in  automobile  ignition  systems 
can  be  traced  to  weak  magnets  in  mag- 
netos, devices  for  recharging  the  mag- 
nets are  especially  useful  to  automobil- 
ists.  The  "Treco"  magnet  charger,  as  it 
is  called,  shown  herewith,  can  be  oper- 


ated on  an  ordinary  6-volt  storage  bat- 
tery, on  five  or  six  dry  cells,  or  from  a 
storage-battery-charging  outfit.  The 
outfit  consists  of  a  charger,  charging 
board,  polarity  indicator,  switch,  con- 
ducting cords  and  attachments  for  mag- 
netizing Ford  magnetos  without  taking 
out  the  magnets.  The  device  is  simple 
in  operation  and  economical  in  use. 
Three  or  four  applications  of  current 
on  each  leg  of  the  magnet  are  sufficient 
to  bring  any  magnet,  it  is  declared,  up 
to  the  "full  saturation  point."  The  re- 
magnetizer is  being  placed  on  the 
market  by  the  Townsan-Remington 
Electric  Company,  Fort  Worth,  Tex. 


BEMAGNETIZING    DEVICE    FOR    AUTOMOBILE 
MAGNETO  MAGNETS 
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Single-Phase  Induction- 
Repulsion  Motors 

Type  I-R  motors  of  the  single-phase 
induction-repulsion  type,  equipped  with 
simple  and  accessible  short-circuit- 
ing devices,  are  being  marketed  by 
the    Emerson    Electric    Manufacturing 


ALTERNATING-CURRENT  MOTOR  WITH  SIM- 
PLE SHORT-CIRCUITING  DEVICE 

Company,  2024  Washington  Avenue, 
St.  Louis,  Mo.  The  fields  of  the  ma- 
chines, which  are  of  the  repulsion- 
start  type,  consist  of  steel  laminations. 
A  noteworthy  feature  of  these  ma- 
chines, according  to  the  manufacturer, 
is  the  small  number  of  parts.  These 
parts  include  an  armature  with  com- 
mutator and  shaft,  a  rocker  arm  with 
two  brushes  and  holders,  a  retaining 
collar  for  segments,  a  ring  of  short- 
circuiting  segments,  a  spring  to  hold 
retaining  collar,  an  adjusting  nut  and 
a  cotter  pin.  In  service  the  retaining 
collar  surrounds  the  small  end  of  the 
short-circuiting  segments.  At  starting 
centrifugal  force  causes  the  segments 
to  fly  out,  thus  short-circuiting  the 
commutator  so  that  the  brushes  do 
not  carry  energy.  The  motors  have 
been  designed  to  start  under  100  per 
cent  overload  and  on  two  and  one-half 
times  full-load  running  current,  and 
while  running  to  have  a  capacity  of  100 
per  cent  temporary  overloads. 


Toy  Motor 

The  "Monocoil  one  -  mouse  -  power" 
motor,  as  it  is  called,  shown  herewith, 
embodies  an  unusual  principle  in  toy 
motors,  namely,  a  rotating  armature 
without  windings.  The  energy  con- 
sumption is  said  to  be  low  and  the 
power  developed  comparatively  great 
on  one  dry  cell,  while  with  two  or 
three  cells  in  series  sufficient  motive 
force  is  provided  for  running  any  toy, 


SMALL   MOTOR  FOR  OPERATING  TOYS 

it  is  declared,  such  as  "Meccanno"  or 
"Mysto"  sets.  The  construction  of  the 
device  is  very  simple;  therefore,  accord- 
ing to  the  manufacturer,  there  is  noth- 
ing to  get  out  of  order.  This  interest- 
ing little  device  is  placed  on  the  market 
by  the  C.  D.  Wood  Electric  Company 
136  Liberty  Street,  New  York. 


Curve-Recording  and  Curve- 
Analyzing  Devices 

Among  the  recent  developments  of 
instruments  for  studying  engineering 
problems  are  the  polar  oscillograph  at- 
tachment, for  recording  curves,  shown 
in  Fig.  2,  and  the  harmonic  analyzer, 
for  analyzing  curves,  shown  in  Fig.  1. 
These  devices  are  designed  for  use  in 
obtaining  quick  and  accurate  analysis 
of  any  periodic  wave,  such  as  the  cur- 
rent or  voltage  wave  of  a  motor,  gen- 
erator or  power  system.  It  has  been 
customary  for  a  long  time  to  regard 
current  and  voltage  values  as  vector 
quantities  and  use  these  trigonometric 
relations  to  express  the  various  phase 
relations.  This  procedure,  however,  is 
only  correct  when  the  waves  of  current 
or  voltage  are  sine  values.  When  these 
waves  are  distorted  large  errors  may 
result  by  making  these  assumptions. 
The  only  positive  method,  therefore,  of 


FIG.   1 — CURVE-ANALYZING  DEVICE 

solving  such  problems,  it  is  declared, 
is  to  obtain  an  actual  analysis  of  the 
wave  by  means  of  an  adequate  analyz- 
ing device  such  as  the  harmonic 
analyzer  previously  referred  to. 

The  polar  oscillograph  attachment 
used  to  obtain  a  polar  oscillogram  of 
the  wave  which  is  to  be  analyzed  is 
shown  in  Fig.  2.  This  attachment  car. 
be  used  interchangeably  with  the  regu- 
lar rectangular  film  holder  on  the 
standard  oscillograph.  The  oscillogram 
is  made  on  a  photographic  film  about 
10  in.  in  diameter  and  is  then  printed 
on  a  sensitized  piece  of  bristol  board, 
from  which  a  templet  is  cut  for  use  on 
the  analyzer.  Fig.  2  shows  the  analyzer, 
which  has  been  designed  to  give  any 
one  harmonic  at  a  time,  odd  or  even,  as 
high  as  the  fiftieth.  The  method  of 
analyzing  is  simple  and  entirely  me- 
chanical. Although  the  operation  of 
the  machine  is  based  on  the  Fourier 
theorem,  the  actual  procedure  for 
analyzing  can  be  performed  by  a  person 
with  no  knowledge  of  the  mathematics 
involved.     Selecting  the   proper  gears, 


turning  the  crank  and  reading  the 
planimeter  are  the  only  operations  re- 
quired. The  device  can  be  applied  to 
electrical  problems  of  wave  shapes  of 
generators  and  problems  arising  from 
the  paralleling  of  generators  or  from 
cross-currents    in    machines    or    trans- 


FIG.  2 — DEVICE  FOR  RECORDING  CURVES 

former  connections.  The  use  of  the 
analyzer,  however,  is  not  limited  to 
electrical  problems.  Any  periodic  wave, 
such  as  sound  waves,  waves  of  magnetic 
flux  and  torque  curves  of  gas  engines, 
can  be  analyzed  and  the  related  waves 
derived  by  simple  mathematical  trans- 
formation. 

Both  devices,  it  is  asserted,  will  prove 
to  be  valuable  additions  to  any  stand- 
ard oscillograph  equipment.  The  case 
and  the  metal  parts  of  the  analyzer  are 
well  finished,  so  that  the  instrument 
has  an  attractive  appearance  and  fits 
in  very  well  with  other  instruments  in 
a  well-equipped  laboratory.  They  are 
being  manufactured  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  and  re- 
ceived a  bronze  medal  at  the  Panama- 
Pacific  Exposition. 


Washing-Machine  Motor 

The  motor  shown  herewith  is  of 
special  design  and  has  been  developed 
by  the  Robbins  &  Myers  Company, 
Springfield,  Ohio,  for  washing-machine 
service.  The  end  heads  are  cast  in 
the  form  of  louvers  which  are  said  to 


MOTOR  DESIGNED  FOR  WASHING-MACHINE 
SERVICE 

give  absolute  protection  from  water 
that  may  splash  on  the  motor  casing, 
while  at  the  same  time  permitting  free 
circulation  of  air  through  the  motor. 
Ventilation  is  further  enhanced  by  a 
fan  connected  to  the  shaft.  The  base 
of  the  machine  is  cast  separately  from 
the    motor   frame,   to    which    it    is    at- 
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bached  l>y   four  snows.     It  may  also  be 

attached  to  the  top  of  tha  motor,  per- 
mitting overhead  mounting  when  so 
i  .1  without  making  it  necessary  to 
turn  tha  motor  over  and  Invert  the  end 
The  motor  terminals  arc  pro 
tected  by  an  iron  box  which  fits  over 
them  and  is  held  in  place  l>y  two 
screws.  The  cord  enters  this  boa 
through  a  hole  provided  with  a  rubber 
bushing.  The  motor  is  equipped  with 
10  it.  of  reinforced  cord  and  a  separ- 
able attachment  plug.  It  is  also  fitted 
with  a  V-groove  pulley.  Use  is  made 
of  bearings  of  phosphor  bronze  which 

arc  lubricated  by  wick  oilers.  The  lu- 
bricating system  is  so  constructed  as 
to  prevent  any  leakage  of  lubricant 
which  might  soil  the  clothing.  The 
motor  is  being  made  for  use  with 
direct  current  of  all  standard  voltages 
and  alternating  current  of  all  standard 
frequencies  and  voltages.  The  machine 
operates  at  1750  r.p.m.  on  direct  cur- 
rent  and   60-cycle   alternating  current. 


Electric-Driven  Vacuum-Type 
Washer 

A  motor-driven  washer  which  is 
equipped  with  a  funnel-shaped  dasher 
designed  for  washing  without  dam- 
aging the  most  fragile  fabrics  is  shown 
herewith.  No  pegs  are  employed,  and 
the  perforations  in  the  cone  are  smooth, 
so  that  they  will  not  tear  the  clothes. 
The  dasher  rotates  and  reverses  uni- 
formly and  automatically  with  each 
stroke,  thereby  keeping  the  clothes  free 
from  tangle.     The  tub  is  of  Louisiana 


ELECTRIC  WASHER  WITH   FUNNEL-SHAPED 
DASHER 

red  cypress  and  is  mounted  on  a  plat- 
form frame  of  angle  steel,  the  left  or 
supplementary  half  of  which  is  re- 
movable in  order  to  economize  space 
between  washdays.  The  platform  is 
of  hardwood  strips  bolted  to  the  metal. 
In  addition  to  supporting  the  washer, 
the  platform  is  designed  to  hold  a  tub  of 
rinsing  water,  a  tub  of  bluing  water  and 
a  basket.  Use  is  made  of  a  reversible 
wringer  which  can  be  swung  and  locked 
in  any  position  desired.  A  quick  lever- 
release  is  provided,  and  by  a  single 
movement  of  the  reverse  lever  the 
wringer  can  be  run  in  either  direction 
or  the  entire  machine  brought  to  a  dead 
stop.  This  lever  is  situated  in  the 
center  of  the  machine  and  is  always  in 


convenient  reach  of  the  operator.    The 
tub  gearing   is  controlled   by   a   hand 

wheel  on  the  top  of  the  lid,  and  the 
.•r  by  I  lever  always  convenient 
to  the  right  hand.  The  washer  is 
driven  by  an  0.85-hp.  motor  which  is 
Connected  to  the  machine  by  a  grooved 
pulley  and  which  operates  at  1800  r.p.m. 
Power  is  transmitted  from  a  2-in. 
pulley  to  the  grooved  pulley  on  the 
machine,  which  has  a  diameter  of  10 
in.,  reducing  the  speed  on  the  drive  pul- 
ley to  approximately  3(55  r.p.m.  The 
washer  is  being  made  by  the  Wayne 
Manufacturing  Company,  St.  Louis,  Mo. 


Electric  Coffee  Percolator 

A  handsome  type  of  coffee-making 
machine,  designated  by  its  maker  as 
the  "American  Beauty"  percolator,  is 
shown  herewith.     The  device  has  a  ca- 


NICKEL-PLATED  COFFEE  PERCOLATOR 

pacity  of  six  cups  of  coffee,  which  it 
prepares  quickly,  the  manufacturer 
points  out.  The  percolator  is  finished 
in  polished  nickel  and  is  rated  at  350 
watts.  The  American  Electrical  Heater 
Company,  Detroit,  Mich.,  is  the  maker 
of  this  coffee  percolator. 


Electrically  Heated  Lubricator 

In  the  accomanying  illustration  is 
shown  a  method  of  heating  lubricators 
by  a  low-efficiency  incandescent  bung- 
hole  lamp  devised  by  the  Richardson- 
Phenix  Company,  Milwaukee,  Wis.  The 
lamp  is  supported  in  a  moisture-proof 
socket  from  the  lubricator  tank  cover. 
It  is  usually  employed  with  lubricators 


LUBRICATOR    HEATED    BY    AN    INCAN- 
DESCENT LAMP 

used  on  gas  engines,  and  is  utilized  only 
when  very  heavy  oil  is  employed  or 
where  the  lubricators  are  so  placed  that 
they  are  subject  to  cold  drafts.  The 
oil  is  heated  only  slightly  to  keep  it  in 
a  fluid  state. 


Double-Acting      Power      and 

Speed  Regulating 

Controllers 

The  Speed  Controller  Company,  269 
William  Street,  New  York,  has  brought 
out  a  new  automatic  double-acting  pre- 
cision  governor,  as   it   is  called,  which 


INTERIOR    VIEW    OF    DOUBLE-ACTING    CON- 
TROLLER 

is  a  speed  controller  of  the  centrifugal 
governor  type  and  is  similar  in  several 
respects  to  the  single-acting  controller 
described  in  the  Electrical  World  of 
Oct.  24,  1914.  In  the  accompanying 
illustration  is  shown  an  interior  view 
of  the  oil-retaining  case  with  cover  re- 
moved. 

The  shaft  1  of  the  controller  carries 
the  governor  parts  and  a  steel  worm 
and  is  connected  to  the  shaft  of  the 
machine  providing  the  power.  The 
secondary  shaft  2  carries  differential 
gearing,  and  is  connected  to  the  device 
or  means  of  adjustment,  which  may 
be,  for  instance,  a  valve  or  rheostat. 
A  predetermined  speed  of  the  appara- 
tus to  be  controlled  is  adjusted  for  in 
the  tension  of  spring  10.  The  width  of 
the  "neutral  zone"  in  which  no  adjust- 
ment is  made  may  be  as  large  or  small 
as  desired  by  the  adjustment  of  the 
link  P3. 

When  placed  in  operation  the  primary 
shaft  and  its  connected  parts  revolve 
continuously,  and  while  running  in  the 
neutral  zone  the  two  differentials  oper- 
ate idly  upon  the  secondary  shaft.  All 
parts,  being  in  continuous  motion  and 
in  a  state  of  exact  balance,  are  ready 
at  all  times  to  respond  to  changes  in 
velocity  of  the  primary  shaft  without 
lost  motion.  At  the  normal  speed  for 
which  spring  10  may  have  been  set 
there  will  be  no  adjustment  at  the  sec- 
ondary shaft,  it  is  pointed  out,  but 
when  the  speed  varies  0.5  per  'eent  "6n 
either  side  of  the  "neutral"  a  positive 
connection  is  established  between  the 
primary  shaft,  through  one  or  the 
other  of  the  differentials,  and  the  sec- 
ondary shaft.  The  secondary  shaft  is  ' 
thereby  caused  to  rotate  to  effect  either 
an  increase  or  a  decrease  of  speed  as 
required,  and  to  continue  its  motion. 
it  is  stated,  until  the  speed  for  which 
it  is  adjusted  shall  have  again  been 
reached.  , 
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Directly  Connected  Electric 
Ventilators 

Disk  or  propeller  fans,  directly  con- 
I      nected  to  motors  as  shown  in  the  ac- 
companying illustrations   and   designed 
for   removing    large    quantities    of    air 


FIG.    1- 


-VERTICAL-SHAFT     VENTILATING 
FAN 


under  light  pressures,  are  being  made 
by  B.  F.  Perkins  &  Sons,  Holyoke, 
Mass.  The  fans  are  generally  installed 
in  an  outside  wall  or  ceiling,  driving 
the  air  from  the  interior  ana  discharg- 
ing it  into  the  open  atmosphere.  Un- 
der certain  conditions  they  can  also  be 
utilized  in  connection  with  piping  sys- 
tems, if  the  pipes  are  made  of  the 
proper  size  and  kept  free  from  sharp 
bends.  Directly  connected  fans  of  the 
type  shown  can  be  installed,  the  manu- 
facturer points  out,  where  they  are 
wanted  without  regard  to  their  relation 
to  any  line  shaft  or  previous  driving 
arrangement,  and  they  can  be  con- 
trolled from  a  switch  placed  any  dis- 
tance away  or  wherever  most  con- 
venient to  operate.  In  Fig.  1  is  shown 
a  vertical-shaft  fan  outfit  which  is  use- 
ful where  a  vertical  movement  of  air 
is  required.  The  fan  which  is  shown 
in  Fig.  2  is  designed  for  use  where  it 
is  desirable  to  build  the  fan  into  a 
brick  or  cement  wall.  The  fans  are 
built  of  steel  throughout.  The  direct- 
current  outfits  include  regulating  rheo- 
stats which  will  reduce  the  speed  50 
per  cent  from  normal.  The  single- 
phase  alternating-current  outfits  in- 
clude resistance-reactance  starting 
boxes  with  no-voltage-release  devices. 
The  direct-current  fans  are  built  in 
sizes  of  18  in.  to  48  in.  and  are  oper- 
ated by  motors  varying  in  rating  from 
0.2  hp.  to  2  hp.  The  alternating-cur- 
rent fans  are  built  in  sizes  from  18  in. 
to  48  in.  and  are  operated  by  motors 
varying  in  rating  from  0.2  hp.  to  2  hp. 
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All-Metal  Electric  Washer 

The  electric  washing  machine  shown 
in  the  accompanying  illustration  and 
manufactured  by  the  Modern  Laundry 
Machine  Company,  Kansas  City,  Mo., 
is  of  metal  construction  throughout, 
rendering  it,  the  maker  points  out, 
strong  and  rigid,  light  in  weight,  easy 
to  clean  and  durable.  The  tank  is  of 
heavy  sheet  metal,  double-seamed  and 
soldered,  and  is  water-tight  and  rust- 
proof. The  cylinder  is  made  of  heavy 
galvanized  steel  and  the  frame  of  steel 
angles,  rigidly  braced  and  double-riv- 
eted. A  standard  Westinghouse  small 
motor  is  employed  to  operate  both  the 
washer  and  the  wringer.  All  gears 
in  the  operating  mechanism  of  the 
washer  and  between  the  washer  and  the 
wringer  run  at  slow  speed  in  hard  oil 


LIGHT-WEIGHT    MOTOR-DRIVEN    WASHER 

contained  in  grease-proof  cases.  A  gas 
burner  is  provided  under  the  tank  for 
heating  the  water.  All  operations  are 
controlled  by  two  small  levers  at  the 
side  of  the  machine.  Use  is  also  made 
of  a  safety  device  on  the  wringer  for 
safeguarding  the  operator  and  the 
mechanism  from  injury.  The  capacity 
of  the  cylinder  is  sufficient,  it  is 
claimed,  to  care  for  the  needs  of  the 
ordinary  family. 


Vapor-Proof   Lighting 
Fixture 

Simplicity  of  parts  and  substantial 
mechanical  construction  are  the  features 
claimed  for  the  fixture  shown  herewith, 
which  is  designed  for  industrial  light- 
ing with  tungsten  lamps  arranged  in 
multiple.  It  is  especially  adapted  for 
use  in  plants  where  processes  are  car- 
ried on  requiring  perfect  isolation  not 
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only  of  the  lamp  but  of  accessory  parts 
on  account  of  the  presence  of  ex- 
plosives, volatile  liquids,  inflammable 
gases,  corrosive  fumes,  steam  and 
moisture.  The  fixture  is  designed  for 
use  with  lamps  of  the  nitrogen-filled 
type  with  ratings  up  to  100  watts, 
equipped  with  medium-screw  bases. 
Use  is  made  of  a  strong,  heavily  gal- 
vanized cast  fitting,  threaded  for  0.5-in. 
conduits,  which  is  securely  riveted  from 
below  to  a  canopy  or  socket  housing 
formed  in  one  piece  with  a  15-in.  porce- 
lain-enamaled  steel  reflector,  an  as- 
bestos washer  being  inserted  between 
the  two  parts  to  make  a  tight  joint  and 
prevent  abrasion  of  the  enamel  in  wind 
stress.  For  use  immediately  over  vats 
with  dense  acid  fumes  a  solid  aluminum 
casting  is  substituted  for  the  galvan- 
ized fitting.  A  screw  thread  is  cut  into 
the  canopy  before  enameling  and  a  va- 
por-proof globe  with  a  threaded  collar 
is  screwed  into  the  canopy  with  an  as- 
bestos gasket  to  seal  the  joints.  The 
fixture  is  equipped  with  a  medium- 
screw-base  porcelain  socket,  which  is 
readily  accessible  for  wiring  and  is 
firmly  secured  inside  the  canopy  to  pre- 
vent turning  as  the  lamp  is  screwed  in 
or  out.  The  fixture  is  being  placed  on 
the  market  by  the  Wheeler  Reflector 
Company,  156  Pearl  Street,  Boston, 
Mass. 


Ceiling  Fans 

Two  new  types  of  ceiling  fans  have 
recently  been  placed  on  the  market  by 
the  Western  Electric  Company,  463 
West  Street,  New  York.  One  of  these 
fans,  which  is  shown  herewith,  is 
equipped  with  adjustable  blades  for 
"breeze  control."  A  rod  extending 
down  from  the  base  of  the  fan  termi- 
nates in  a  pear-shaped  handle,  and 
with  this  rod  the  blades  of  the  fan  can 
be  so  adjusted  that  any  desired  vol- 
ume of  breeze  can  be  secured.  This  is 
a  simple  and  adequate  method,  it  is 
claimed,  of  controlling  the  breeze  from 
a  ceiling  fan  and  does  away  with  rheo- 
stats. 

The  other  model  is  provided  with  an 
indirect-lighting  unit  attached  from 
below,  so  that  it  gives  both  ventilation 
and  light.  A  very  attractive  combina- 
tion is  obtained  by  attaching  the  orna- 
mental fixture  to  the  fan  in  this  way. 
Both  these  fans  will  find  wide  applica- 
tion, it  is  pointed  out,  in  hospitals,  pub- 
lic institutions,  restaurants,  etc. 


FIG.  2 — FAN   FOR  BRICK  OR  CEMENT  WALL 


VAPOR-PROOF     INDUSTRIAL 
LIGHTING     FIXTURE 


CEILING    FAN    WITH    ADJUSTABLE    BLADES 
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NEWS  OF   THE  INDUSTRY 

I   Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 
ami  Central-Station  Fields 


Civils  May  Join  United  Engineering  Society 

Ballots  were  sent  out  this  week  to  the  members  of 
the  American  Society  of  Civil  Engineers  in  order  that 
they  may  vote  on  the  invitation  of  the  United  Engi- 
neering Society  to  their  society  to  become  a  founder 
member  and  to  relinquish  its  present  home  on  West 
Fifty-seventh  Street,  New  York  City,  and  take  up  per- 
manent headquarters  at  the  Engineering  Societies 
Building.    The  ballots  will  be  counted  on  June  15. 

Action  on  the  matter  has  been  pending  since  the 
official  invitation  of  the  United  Engineering  Society, 
which  was  transmitted  on  June  28,  1915.  Two  proposi- 
tions are  submitted  to  the  civil-engineering  body  the 
acceptance  and  fulfillment  of  either  of  which  will  make 
it  a  founder  society  on  an  equality  with  the  present 
three  founder  societies,  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Mining  Engi- 
neers, and  will  make  the  value  of  its  interest  equal  to 
that  of  the  present  founder  societies,  namely,  $650,000. 
By  the  first  proposition  the  civil  engineers  shall  erect 
for  their  use  two  additional  stories  on  the  top  of  the 
Engineering  Societies  Building  at  a  cost  to  them  not  to 
exceed  $250,000.  By  the  second  proposition  the  civil 
engineers  shall  take  for  their  future  home  one  floor  of 
the  Engineering  Societies  Building  and  pay  into  the 
treasury  of  the  United  Engineering  Society  the  same 
amount  that  the  present  founder  societies  paid  in  the 
beginning,  namely,  $244,000. 


Inspectors   Pass  Wire  Recommendations 

Aside  from  the  session  at  which  concentric  wiring 
was  discussed,  the  meetings  of  the  Western  Association 
of  Electrical  Inspectors  at  Chicago,  Jan.  25,  26  and  27, 
were  occupied  largely  with  routine  matters.  Discus- 
sion of  the  following  topics  created  casual  interest: 
Grounded  fixtures,  inclosing  of  live  parts,  gas-filled 
lamps,  fixtures  and  wiring,  safeguarding  electrical  haz- 
ards in  garage  wiring,  organ  wiring,  1916  National  Elec- 
trical Code  rules,  use  of  distinctive  marker  for  neutral 
wire,  and  automatic  substations.  The  reports  of  the 
following  committees  were  read  and  returned  to  the 
committees  for  further  investigation :  Architects'  spec- 
ifications, traction  properties,  installation  and  operation 
of  induction  motors,  electric  signs,  and  theater  wiring. 

The  report  of  the  committee  on  rubber-covered  wire, 
of  which  V.  H.  Tousley  of  Chicago  is  chairman,  was 
adopted,  together  with  the  following  resolution: 

"Be  it  resolved,  first,  that  the  Underwriters'  Labora- 
tories be  requested  to  furnish  copies  of  this  report  to 
all  manufacturers  of  rubber-covered  wires  and  cords  in 
the  United  States  and  Canada  and  to  urge  upon  all  such 
the  discontinuance  of  the  manufacture  of  'old  code' 
wires  and  cords  for  light,  heat  or  power  purposes  when 
same  are  to  be  used  within  the  United  States  or  Canada ; 
and,  furthermore,  that  the  Underwriters'  Laboratories 
be  requested  to  keep  this  association  informed  as  to  the 
effectiveness  of  such  efforts; 

"Second,  that  (a)  all  rubber-covered  wires  or  cords 
designed  for  light,  heat  or  power  purposes  be  provided 


with  a  distinctive  marker  so  that  they  may  be  easily 
identified  in  the  field;  or  (b)  all  rubber-covered  wires 
or  cords  designed  for  purposes  other  than  light,  heat 
or  power  be  provided  with  a  distinctive  marker  so  that 
they  may  be  easily  identified  in  the  field; 

"Third,  provided  that  if  the  recommendation  in  para- 
graph two  is  found  to  be  impracticable,  all  rubber-cov- 
ered wires  or  cords  designed  for  purposees  other  than 
light,  heat  or  power  be  so  labeled  that  the  purpose  for 
which  they  are  manufactured  shall  be  plainly  shown  on 
the  label; 

"Fourth,  that  the  use  of  flexible  cord  having  1/64-in. 
rubber  insulation  be  investigated  with  a  view  to  discon- 
tinuing its  approval; 

"Fifth,  that  the  use  of  the  words  'old  code'  be  discon- 
tinued for  the  reason  that  these  words  carry  with  them 
an  implication  of  recognition  by  the  National  Electric 
Code  and  thus  tend  to  continue  in  use  this  class  of  wire 
for  electric-lighting  purposes,  while  as  a  matter  of  fact 
the  wire  designated  by  this  title  is  not  made  according 
to  any  standard  and  is  not  recognized  in  any  way  by 
the  code; 

"Sixth,  that  every  inspector  of  this  association  use 
his  best  effort  to  stamp  out  the  use  of  sub-standard 
wires  and  cords  in  the  territory  covered  by  the  associa- 
tion." 

At  one  of  the  business  sessions  a  new  constitution  for 
the  association  was  adopted  and  officers  were  elected. 


Massachusetts  Electricians'  License  Law 

Herbert  A.  Dallas,  clerk  of  the  Massachusetts  Board 
of  Electrical  Examiners,  appeared  before  the  legislative 
committee  on  mercantile  affairs  last  week  in  advocacy 
of  strengthening  the  license  law  of  1915,  basing  his 
recommendations  upon  experience  with  the  act  since  its 
adoption  last  summer.  The  act  requires  master  and 
journeymen  electrical  workers  to  procure  State  licenses, 
and  Mr.  Dallas  contended  that  the  definition  of  "mas- 
ter electrician"  should  be  made  more  explicit,  and 
pointed  out  that  the  expression  "for  hire"  in  connection 
with  the  employment  of  journeymen  has  been  taken  to 
mean  that  anyone  not  employed  by  a  master  was  au- 
thorized to  do  wiring  on  his  own  account.  Special  cer- 
tificates were  recommended  for  fixture  hangers,  mov- 
ing-picture operators  and  steam  engineers  who  may  be 
required  to  do  minor  work  in  connection  with  lighting 
systems.  Student  apprentices  also  should  have  special 
certificates,  the  speaker  urged. 

Mr.  Dallas  also  said  that  the  present  law  does  not 
stipulate  clearly  enough  that  it  is  the  duty  of  the  local 
wiring  inspector  to  follow  up  the  attempts  of  unlicensed 
workmen  to  install  wiring  and  equipment.  A.  J.  Hixon 
of  Boston,  president  of  the  Electrical  Contractors'  As- 
sociation of  Massachusetts,  favored  the  foregoing 
amendments,  and  the  point  was  made  that  in  many 
small  towns  the  absence  of  local  wiring  inspectors 
makes  it  difficult  to  safeguard  the  public  from  the  work 
of  unlicensed  installers.  Frederick  Manley  Ives,  for 
the  Massachusetts  Electric  and  Gas  Association,  favored 
the  amendments  and  suggested  that  they  be  formulated 
by  the  legislative  committee  on  public  lighting. 
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Public  Service  Commission  News 

Maryland  Commission 

Testing  facilities  and  voltage  variation  were  the  prin- 
cipal topics  taken  up  at  the  first  day's  session  of  the 
conference  between  representatives  of  Maryland  light 
and  power  companies  and  the  Maryland  Public  Service 
Commission.  It  is  proposed  to  require,  according  to  the 
rules  which  were  prepared  by  Chief  Engineer  Phelps 
of  the  commission,  that  each  utility  company  shall  after 
May  1,  1916,  provide  portable  indicating  voltmeters  for 
testing  voltage  regulation  and  that  each  utility  serving 
more  than  250  consumers  shall  in  addition  provide  one 
or  more  portable  recording  voltmeters  giving  a  contin- 
uous record  of  not  less  than  twenty-four  hours'  duration. 
The  records  made  shall  be  preserved  for  the  inspection 
of  the  commission.  Testing  equipment  for  service  watt- 
hour  meters,  switchboard  instruments,  recording  volt- 
meters and  other  electrical  instruments  in  use  must  be 
provided  by  March  1  next.  Reference  standards  of  all 
kinds  will  be  adjusted  by  the  commission  at  least  once 
a  year. 

It  is  proposed  to  test  the  voltage  at  the  junction  of 
the  trunk  line  and  the  consumer's  service  line  instead 
of  at  the  service  cut-off.  In  this  way  it  will  be  found 
out  whether  there  is  sufficient  copper  to  give  the  con- 
sumer proper  service.  There  is  a  clause  in  the  new 
rules  also  that  insures  continuous  services.  In  this  con- 
nection the  "voltage  variation"  paragraph  caused  much 
discussion.     This  paragraph  states: 

"Each  utility  supplying  a  constant-potential  service 
shall  adopt  standard  supply  voltage  or  voltages  for  its 
system  or  large  division  thereof,  and  every  reasonable 
effort  shall  be  made  to  maintain  such  voltage  constant 
at  all  times  during  which  service  is  supplied.  The  vari- 
ations above  or  below  standard  voltage  shall  not  exceed 
6  per  cent  of  such  standard  voltage  at  all  times  during 
lighting  hours  (lighting  hours  are  those  from  about 
sunset  to  11  p.  m.).  On  power  circuits  and  during  other 
than  lighting  hours  the  voltage  shall  not  vary  at  any 
time  more  than  8  per  cent  from  the  standard  (except 
in  the  case  of  power  supplied  for  electric-railway  lines) . 
In  the  case  of  special  contracts  for  lighting  or  power 
service  not  connected  with  the  principal  distribution 
system  of  the  utility,  such  service  may  be  supplied  under 
conditions  of  greater  voltage  variations  when  approved 
by  the  commission." 

Meter  and  testing  accuracy  will  be  the  first  topic  taken 
up  at  a  further  session,  and  then  periodic  and  installa- 
tion tests  will  be  discussed. 

Missouri  Commission 

In  the  case  of  the  complaint  of  the  Rhodes-Burford 
House-Furnishing  Company  and  others  against  the 
Electric  Light  &  Power  Company,  the  points  involved 
were,  first,  the  custom  of  the  lighting  company  in  select- 
ing rates  for  its  patrons  "based  on  observation,"  and, 
second,  a  finding  by  the  Public  Service  Commission  that 
complainants  are  entitled  to  the  recovery  of  the  amounts 
overpaid  by  them  on  account  of  the  selection  by  defend- 
ant of  an  improper  rate. 

The  commission  denied  its  ability  to  order  the  return 
of  alleged  overcharges,  claiming  that  this  was  a  ques- 
tion for  the  courts  to  decide.  In  connection  with  rates 
on  a  demand  basis,  the  commission  in  its  order  ruled  as 
follows : 

"The  defendant  shall,  as  soon  as  practicable,  during 
the  normal  peak-demand  period  peculiar  to  each  class 
of  business,  make  an  inspection  of  the  installation  of 
each  customer  of  a  class  having  the  choice  of  more  than 
one  schedule,  for  the  purpose  of  checking  up  his  con- 
nected load,  maximum  or  assessed  demand  or  other  con- 
ditions of  use,  and  shall  study  the  cousumer's  monthly 


energy  consumption  for  the  past  year  and  secure  any 
other  reasonable  data  necessary  to  determine  whether 
the  consumer  is  still  being  served  under  the  most 
economical  schedule  then  in  effect,  and  to  place  the 
consumer  under  the  existing  schedule  most  advan- 
tageous. This  shall  not  be  required,  however,  where 
such  an  inspection  has  been  made  at  the  beginning  or 
during  the  consumer's  present  term  of  agreement. 

"If  a  new  customer  having  the  choice  of  a  schedule 
based  on  measured  maximum  demand  is  placed  on  a 
schedule  not  based  on  measured  maximum  demand,  or 
if  the  demand  is  temporarily  obtained  by  assessment 
pending  the  determination  of  the  measured  demand, 
such  schedule  or  such  assessment  shall  prevail  until  the 
demand  is  actually  measured,  which  shall  be  the  next 
succeeding  normal  peak-demand  period,  and  in  case  the 
consumer  then  elects  to  be  placed  under  the  demand 
schedule,  or  in  case  the  actual  measurement  of  demand 
effects  a  change  in  the  consumer's  account  from  that 
computed  on  the  assessed  demand,  the  consumer  shall 
be  credited  with  the  excess  or  may  be  charged  with  the 
decrease  accruing  between  the  amount  paid  and  the 
amount  computed  on  the  basis  of  the  measured  demand. 

"When  the  defendant  shall  make  an  investigation  of 
the  customer's  connected  load  and  assessed  or  measured 
demand,  together  with  a  study  of  the  consumer's 
monthly  energy  consumption,  either  at  intervals  or  in 
connection  with  new  business,  the  consumer  shall  then 
either  be  placed  on  the  most  advantageous  schedule  or 
advised  of  the  result  of  the  investigation  and  proffer 
made  of  the  company's  assistance  in  determining  under 
which  schedule  consumer  would  be  most  benefited.  The 
company  shall  not  be  required,  however,  to  effect  more 
than  one  change  in  schedule  existing  at  time  demand  is 
measured  or  assessed  in  any  twelve  months'  period. 

"When  defendant  introduces  an  entirely  new  schedule 
of  rates  and  charges  which  will  possibly  offer  advan- 
tages to  existing  consumers,  each  consumer  possibly  so 
affected  shall  be  furnished  with  notice  of  new  schedule 
and  proffer  made  of  the  company's  assistance  in  deter- 
mining whether  consumer  would  be  benefited  by  being 
served  and  billed  under  such  schedule. 

"If  a  customer,  in  accordance  with  any  of  the  fore- 
going, shall  elect  to  be  placed  on  any  other  schedule 
than  the  one  under  which  he  is  being  served,  he  shall 
not  be  required  to  enter  upon  a  service  agreement 
extending  beyond  the  time  of  expiration  of  the  original 
agreement,  unless  compliance  with  the  new  agreement 
shall  entail  expense  to  the  company  for  the  installation 
of  new  apparatus  or  facilities  for  serving  a  customer, 
in  which  case  the  company  may  require  the  standard 
term  of  agreement  before  putting  into  effect  the  new 
schedule." 

New  York  Commissions 

Though  abdicating  none  of  its  regulatory  powers,  the 
Public  Service  Commission  for  the  Second  District  of 
New  York  has  decided  that  it  cannot  assume  the  re- 
sponsible functions  of  the  managers  of  a  corporation 
and  pass  on  the  business  wisdom  or  unwisdom  of  the 
acts  of  a  board  of  directors  made  in  good  faith  and 
within  the  provisions  of  the  law.  The  commission  has 
denied  the  application  of  Marvin  Schiebler  to  have  re- 
voked a  previous  authorization  of  the  commission  for  an 
issue  of  $134,000  of  bonds,  with  the  proceeds  of  which 
the  Suffolk  Gas  &  Electric  Light  Company  was  to  make 
extensions  to  its  gas  lines.  Mr.  Schiebler  objected  that 
the  issue  of  these  bonds  jeopardized  his  equity  in  bonds 
of  a  previous  three-hundred-and-fifty-thousand-dollar 
issue  by  this  company,  in  that  the  later  issue  saddled  the 
company  with  an  unprofitable  extension,  for  which  it 
paid  an  excessive  price  through  large  profits  to  the  E. 
L.  Phillips  Company,  which  did  the  construction  work. 
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Sweden  Prohibits  Export  of  Carbons, 

The  Swedish  government  has  prohib 
(tad  tlir  exportation  as  from  Dec.  it)  of 
carbon  electrode  , 

January  Copper  Production. — The 
production  of  refined  copper  in  the 
United  stales  during  January  lias  been 
estimated  at   167,000,000  lb.  ' 

Japanese  Hydroelectric  stations. — 
According  to  the  Japanese  statistics  of 
the  Ministry  of  Traffic,  there  are  in 
Japan  88S  hydroelectric  stations,  with 
■  total  estimated  capacity  of  -,  17*2,000 
hp. 

(ierman  Vtithoritics  Not  to  Confiscate 
Copper  Parts  of  Equipment  at  Present. 

German  authorities  have  announced 
that  it  is  not  intended  at  the  present 
time  to  call  in  for  confiscation  copper 
parts  of  machinery  equipment. 

Oklahoma's  ."Meter  -  Deposit  "Baby 
Bonds"  in  Demand. — The  coupon  "baby 
bond"  used  by  the  Oklahoma  Gas  & 
Electric  Company  instead  of  the  cus- 
tomary receipt  for  customers'  deposits 
is  having  a  large  demand  among  the 
company's  customers.  The  bonds  re- 
ferred to  and  the  method  of  issuance 
were  described  in  the  Electrical 
World  of  Nov.  6. 

Tufts  Radio  Station  Rebuilt.— The 
experiment  station  of  the  American 
Radio  &  Research  Company  at  Tufts 
College  has  been  completed  and  experi- 
ments have  begun.  The  tower  which 
will  replace  the  one  nearly  completed 
that  blew  over  last  fall  is  over  300  ft. 
high,  being  the  largest  in  New  England 
and  the  third  largest  in  the  United 
States.  It  is  supported  on  four  specially 
designed  porcelain  insulators  inserted 
in  15  tons  of  reinforced  concrete.  This 
station,  as  the  name  of  the  company  in- 
dicates, will  be  devoted  entirely  to  re- 
search problems  in  the  wireless  field. 

British  Institution  to  Waive  Exami- 
nation Regulations  for  Admission  to 
Those  Engaged  in  War  Service. — Can- 
didates for  admission  as  associate  mem- 
bers of  the  British  Institution  of  Elec- 
trical Engineers  who  are  engaged  in 
naval  or  military  service  or  employed 
in  an  engineering  capacity  in  manufac- 
ture of  munitions  or  other  war  work 
will  be  exempted  from  complying  with 
the  examination  regulations,  and  any 
such  service  may  be  accepted  in  part 
fulfillment  of  the  conditions  laid  down 
with  regard  to  experience,  provided  that 
in  other  respects  the  candidate  satisfies 
the  necessary  requirements  as  to  age 
and  training. 

Remote-Control  Lighthouse  Station 
Successful. — Remote-control  light  and 
fog  signal  stations,  equipped  with  500- 
watt  incandescent  lamps  in  lens  lan- 
terns and  with  electric  sirens,  have  been 
in  successful  operation  on  Angel  Island, 
<2a\.,  since  Feb.  11,  1915,  according  to 
the  report  of  the  United  States  Bureau 
of  Lighthouses.  The  controlling  station 
is  situated  at  the  keeper's  dwelling, 
about  one  mile  distant  from  one  station 
and  about  two  miles  from  the  other.  An 
arrangement  of  relays  in  conjunction 
with  a  telephone  enables  the  keeper  at 
the  control  station  to  open  and  close 
the  siren  circuit  and  to  listen  to  the 
operation  of  the  fog  signal  through  the 
medium  of  a  single  wire. 


Current  Mews 
and  Notes 

Timely  itenu  on  electrical  happening! 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Hills  Introduced  by  Kentucky  Legis- 
lature to  Regulate  Energy  Distribution. 

Representative  Webb  of  the  Kentucky 
Legislature,  now  sitting  at  Frankfort, 
has  introduced  two  bills  which  would 
regulate  the  manner  of  distributing 
electricity  in  the  State  and  of  laying 
mains  and  conduits  in  public  roads  and 
would  otherwise  regulate  the  distribu- 
tion activities  of  electric  utilities. 

Having  Plants  in  Two  States  De- 
lays    Power     Company's     Mortgage. — 

The  granting  of  a  privilege  to  the  New 
Jersey  Light  &  Power  Company  to  is- 
sue a  mortgage  against  its  property, 
part  of  which  is  in  Pennsylvania  and 
part  in  New  Jersey,  is  being  delayed 
by  the  New  Jersey  Public  Service  Com- 
mission. It  is  contended  that  the  prop- 
erty in  Pennsylvania,  being  under  the 
jurisdiction  of  the  Pennsylvania  com- 
mission, could  not  be  mortgaged  except 
with  that  board's  consent. 

Magnetic  Hand  for  War  Cripples. — 
The  German  nation,  with  its  usual  fore- 
sight, has  already  developed  appliances 
which  will  enable  those  who  have  been 
crippled  in  the  war  to  take  their  trades 
up  again.  One  of  these  appliances  is 
the  magnetic  hand,  an  illustration  of 
which  is  shown  below.  The  hand  is  pro- 
vided with  an  armlet  which  straps  over 
the  stump  of  the  arm,  and  it  has  a  ball 
and  socket  joint,  allowing  freedom  of 
movement.  Energy  is  supplied  to  the 
holding  magnet  by  a  flexible  cord  from 
a  small  specially  designed  battery. 
The  movement  necessary  to  close  the 
circuit  and  energize  the  magnet  has  all 
been  carefully  worked  out  and  will  de- 
pend to  a  large  extent  on  the  degree 
to  which  the  soldier  has  been  crippled. 
The  "hand"  shown  below  is  holding  a 
file,  but  can  be  made  to  perform  almost 
any  kind  of  useful  work.  As  a  further 
instance  of  the  ingenuity  of  the  device, 
planes  have  been  fitted  with  iron  plates 
so  that  if  the  soldier  was  a  carpenter 
before  the  war  the  mere  losing  of  an 
arm  will  in  no  way  lessen  his  ability  to 
ply  his  trade. 


MAGNETIC    HAND   DESIGNED   FOR   CRIPPLED 
GERMAN    SOLDIERS    AND    SAILORS 


Lighting  Utilities  in  Almost   Half  of 

Kansas  ( 'hies  Municipally  Owned. — 
Eighty-eight  Of  the  L66  cities  in  Kan- 
sas having  electric  service  own  their 
own   plants. 

Ottumwa  Company  Returns  to  Old 
Location. — The  building  formerly  occu- 
pied by  the  Ottumwa  (Iowa)  Railway 
&'  Lij'.'bt,  Company,  destroyed  by  lire 
in  1915,  has  been  rebuilt  and  the  com- 
pany's offices  have  been  re-established 
in  the  old  location. 

Nitrogen-Filled  Lamps  for  Street 
Lighting  in  Victoria,  B.  C. — The 
gradual  replacing  of  the  ordinary  tung- 
sten lights  with  the  new  nitrogen -filled 
lamps  at  Victoria,  B.  C,  will  cut  the 
cost  of  the  street  lighting  35  per  cent, 
according  to  a  report  recently  filed  by 
the  Victoria  city  electrician. 

Consumption  of  Electricity  in  Euro- 
pean Capitals. — P.  Gorewitch  in  a  re- 
cent issue  of  the  Electrician  of  London 
gives  the  following  statistics  on  the  per 
capita  consumption  of  electricity  in  the 
chief  cities  of  Europe:  Petrograd  has 
thirty-eight  consumers  of  electrical 
energy  to  every  1000  inhabitants,  the 
five  stations  in  that  city  delivering  in 
1913  125,000,000  kw.-hr.  and  the  aver- 
age rate  received  for  lighting  being 
19.13  kopeks  (10  cents).  In  1911-12 
Berlin  consumed  170  kw.-hr.  per  inhab- 
itant; in  1910-11  London  consumed  110 
kw.-hr.,  Vienna  72  kw.-hr.,  and  Petro- 
grad 64  kw.-hr.  The  per  capita  con- 
sumption of  Chicago,  it  might  be  of 
interest  to  add,  is  more  than  300  kw.-hr. 
and  that  of  San  Francisco  300  kw.-hr. 

Tacoma  Signs  Contract  for  Supple- 
mentary Power. — Mayor  Fawcett  of 
Tacoma,  Wash.,  has  signed  the  power 
ordinance  approving  a  contract  by 
which  the  Tacoma  Railway  &  Power 
Company  agrees  to  furnish  the  city 
with  10,000  hp.  of  power  to  supple- 
ment the  municipal  plant  whenever 
necessary.  The  company  will  now  start 
at  once  making  the  connections  between 
the  city  plant  and  the  plants  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company,  an  affiliated  company.  The 
contract  requires  the  power  company 
to  bear  the  cost  of  placing  the  appa- 
ratus necessary  for  the  connection. 
The  supplemental  10.000  hp.  will  in- 
sure the  city,  it  is  said,  a  minimum  of 
18,000  hp.  and  a  maximum  of  42,000 
hp. 

Connecticut  Corporation  Tax  Law  to 
Be  Tested. — Test  suits  have  been 
brought  against  the  United  Electric 
Light  &  Water  Company  of  Waterbury, 
Conn.,  and  the  Fountain  Water  Com- 
pany of  Ansonia  for  non-payment  of 
taxes  under  the  terms  of  the  corpora- 
tion tax  law,  according  to  which  water, 
gas,  electric  and  water-power  companies 
shall  pay  an  annual  tax  upon  gross 
earnings  and  operations  in  Connecticut, 
and  no  deduction  shall  be  allowed  from 
such  gross  earnings,  nor  any  commis- 
sion, rebate  or  other  payment  except  a 
refund  resulting  from  an  error  or  over- 
charge. The  tax  charged  is  1.5  per 
cent.  The  decision  will  affect  some 
forty  companies  which  have  neglected 
to  pay  this  tax.  The  tax  is  being 
fought  on  the  ground  that  by  taxing 
gross  earnings  expenses  are  also  tarfed. 
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Liability  for  Death  Caused  by  Jerk- 
ing Arc-Lamp  Wire. — The  New  Or- 
leans Railway  &  Light  Company  was 
held  by  the  Supreme  Court  of  Louisiana 
(70  So.  110)  not  to  be  liable  for  the 
death  of  a  person  of  more  than  average 
height  who  met  his  death  by  reaching 
up  and  jerking  a  wire  to  brighten  an 
arc  light  when  that  wire  was  purposely 
fastened  out  of  ordinary  reach. 

Compensation  in  Condemnation  Pro- 
ceedings.— On  the  application  of  the 
Public  Service  Commission  for  the 
First  District  of  New  York  to  condemn 
land  for  a  public  improvement  it  was 
held  by  the  Supreme  Court  (155  N.  Y. 
S.  985)  that  the  owner  of  the  land  is 
entitled  to  the  true  market  value  but 
not  to  an  increased  price  due  to  the 
fact  that  the  land  is  to  be  used  for  the 
public  improvements. 

Extent  of  Right  to  Appropriate  Wa- 
ter.— The  Supreme  Court  of  Pennsylva- 
nia (95  A.  803)  has  held  in  the  case  of 
Rider  versus  York  Haven  Water  & 
Power  Company  that  a  water  company 
invested  with  the  power  of  eminent  do- 
main can  appropriate  the  water  of  a 
stream  outside  the  limits  of  the  dis- 
trict for  which  it  was  incorporated  to 
supply  the  public  in  the  territory  where 
it  has  the  right  to  transact  business. 

Necessity  of  Appeal  to  Commission 
Before  the  Courts. — In  a  case  before 
the  Supreme  Court  of  New  York  State 
(156N.Y.S.  151)  on  a  petition  to  recover 
for  illegal  telephone  rates,  the  plain- 
tiff ignored  the  Public  Service  Commis- 
sion of  the  State  and  brought  its  action 
directly  in  the  courts.  The  court  held, 
however,  that  recovery  for  illegal 
charges  could  not  be  obtained  without 
an  appeal  to  the  commission,  from 
whose  decision,  as  discriminatory,  the 
plaintiff  could  appeal  to  the  courts. 

Measure  of  Damages  for  Injury  to 
Land.  —  A  riparian  owner  whose  land 
has  been  permanently  injured  by  an  un- 
lawful diversion  of  water  cannot;  elect 
to  treat  the  trespass  as  of  a  transient 
character  and  sue  for  special  damages, 
it  was  held  by  the  Supreme  Court  of 
Pennsylvania  (95  A.  803)  in  the  case  of 
Rider  versus  York  Haven  Water  & 
Power  Company.  The  measure  for 
damages  for  permanent  injury  is  the 
difference  in  the  market  value  before 
and  after  injury  unless  the  cost  of  re- 
moving the  obstruction  would  be  less, 
in  which  event  the  latter  measure  of 
damages  should  be  adopted. 

Right  of  City  to  Condemn  That  Por- 
tion of  a  Company's  System  Within  Its 
Borders.  —  The  Wisconsin  Traction, 
Light,  Heat  &  Power  Company  supplies 
service  from  its  plant  at  Appleton  to 
Menasha,  and  the  latter  municipality 
sought  to  condemn  the  company's  prop- 
erty within  the  city's  corporate  limits. 
The  Supreme  Court  of  Wisconsin  (155 
N.  W.  139)  held  that  under  the  defini- 
tion by  statute  of  a  public  utility  the 
property  or  plant  of  a  public  utility 
might  consist  of  a  part  of  the  plant, 
and  that  the  city  could  condemn  there- 
fore such  part  of  the  company's  plant 
as  was  within  its  territory,  since  when 
it  granted  a  franchise  to  the  power 
company  its  grant  constituted  that 
company  a  public  utility  in  the  city. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Lighting  Companies  Not  Bound  to 
Inspect  Customer's  Appliances. — In  a 
case  against  the  Northumberland 
County  Gas  &  Electric  Company  be- 
fore the  Supreme  Court  of  Pennsyl- 
vania (96  A.  135)  for  damages  arising 
out  of  a  fire  caused  by  a  short-circuit 
where  the  service  wires  passed  through 
the  outer  wall  of  a  building  it  was  held 
that  a  lighting  company  is  not  bound 
to  inspect  appliances  owned  and  main- 
tained by  the  customer,  nor  is  it  liable 
for  damages  from  defect  therein. 

Duty  to  Warn  of  Present  High-Ten- 
sion Line. — A  railroad  company  oper- 
ating a  power  substation  had  agreed 
with  a  lighting  company  for  the  erec- 
tion of  a  contiguous  substation  so  that 
the  same  crew  of  employees  might 
operate  both  and  that  the  light  com- 
panies might  use  one  of  the  railroad's 
substation's  walls  as  a  wall  of  the 
new  substation.  The  Supreme  Court 
of  Utah  (153  N.  W.  585)  held  that  the 
railroad  company  thus  licensed  the 
light  company's  contractors  to  go  upon 
its  premises  to  remodel  the  wall,  and 
was  under  a  duty  that  could  not  be  dele- 
gated to  warn  the  contractors  and  their 
employees  of  the  danger  of  the  high- 
tension  uninsulated  electric  wires  on 
the  roof  of  the  railroad's  substation. 
Parties  maintaining  electric  uninsu- 
lated lines  carrying  high-tension  cur- 
rent must  exercise  the  necessary  care 
and  prudence  to  prevent  injury  to 
others  who  have  the  right  to  be  on  the 
premises  where  the  wires  are  main- 
tained. 

Nature  of  Private  and  Public  Utili- 
ties and  Regulation. — Whether  a  cor- 
poration is  private  or  public,  it  was  held 
by  the  Supreme  Court  of  Illinois  (110 
N.  E.  334),  is  not  to  be  decided  from 
the  number  of  persons  in  the  enterprise 
for  their  mutual  advantage,  but  from 
the  terms  of  its  charter  and  the  general 
law  under  which  it  is  organized.  The 
diversion  of  streets  and  alleys  from 
their  legitimate  use  by  constructing  a 
telephone  system  thereon  would  not 
give  the  Public  Utilities  Commission 
jurisdiction  over  the  association.  Where 
a  mutual  telephone  association  has  no 
authority  under  its  charter  to  engage 
in  public  telephone  service  or  to  devote 
its  property  to  public  use,  but  is  organ- 
ized for  the  private  use  of  its  members 
only  and  not  for  profit,  an  order  of  the 
Public  Utilities  Commission  requiring 
the  association  to  cease  operations  for 
failure  to  obtain  a  certificate  of  conve- 
nience and  necessity  is  void,  since  the 
jurisdiction  of  the  commission  is  con- 
fined, by  the  terms  of  the  act  creating 
it,  to  control  and  supervision  of  owners 
and  operators  of  property  devoted  to  a 
public  use. 


Rights  of  Companies  Supplying  Elec- 
tricity Where  There  Are  Statutory 
Provisions. — It  was  held  by  the  Ap- 
pellate Division  of  the  Supreme  Court 
of  New  York  in  the  case  of  Tismer  vs. 
New  York  Edison  Company  (165  N.  Y. 
S.  28)  that  while  the  transportation  cor- 
porations law,  if  read  literally,  makes 
it  the  unqualified  duty  of  light  and 
power  companies  to  furnish  energy 
upon  application,  it  is  a  company's 
right  and  duty  to  make  reasonable 
rules  and  regulations  to  assure  the 
sufficiency  and  safety  of  the  equipment 
within  the  building  to  which  the  energy 
is  to  be  supplied,  and  it  was  a  reason- 
able condition  of  a  contract  between 
an  electric-light  company  and  an  ap- 
plicant for  service  that  before  energy 
was  supplied  this  equipment  should  be 
approved  by  the  constituted  authori- 
ties and  by  the  company.  It  was  fur- 
ther held  to  be  lawful  and  reasonable 
for  an  electric-light  company  to  re- 
quire that  a  party  applying  for  service 
should  furnish  a  certificate  of  the 
Board  of  Fire  Underwriters  as  to  the 
sufficiency  and  safety  of  his  wiring  and 
equipment,  and  it  was  immaterial  that 
such  board  charged  a  fee  of  $2.50  for 
such  certificate,  as  the  company  had  a 
right  to  make  its  own  inspection  or  to 
determine  whose  examination  and  ap- 
proval would  be  satisfactory  to  it,  and,, 
if  it  made  the  inspection  itself,  was  en- 
titled to  make  a  reasonable  charge  for 
such  service. 

Liability  for  Death  by  Shock  Caused 
in  the  First  Instance  by  Negligence  of 
Another. — The  Richmond  (Ind.)  Light, 
Heat  &  Power  Company  was  sued  for 
the  death  of  a  city  electrical  inspector 
who  was  electrocuted  by  a  stray  cur- 
rent caused  as  follows:  The  munici- 
pality and  the  lighting  company  were 
transmitting  a  2200-volt  primary  cur- 
rent stepped  down  to  110  volts  from 
the  same  poles.  One  of  the  light  and 
power  company's  primaries  was  about 
18  in.  from  one  of  the  city's  secon- 
daries. A  traction  company's  trolley 
wire  was  supported  by  cross-wires  at- 
tached to  these  poles,  which  were  small 
and  not  adapted  to  this  strain.  The 
vibration  of  the  trolley  wire  pulled  the 
tops  of  the  poles  to  the  east,  causing 
the  electric-light  wires  to  rub  against 
each  other  and  also  rub  against  the 
pole,  thereby  destroying  the  insulation- 
Although  this  happened  six  months-, 
prior  to  the  electrocution,  no  actioni 
was  taken  to  repair  the  damage,  andi 
it  was  while  the  decedent  was  in- 
specting some  appliances  in  a  house 
that  the  two  wires  again  came  to- 
gether, causing  the  full  2200  volts  to 
pass  over  the  secondary  circuit,  with 
which  he  came  in  contact  and  was; 
killed.  The  Supreme  Court  of  Indiana 
held  (110  N.  E.  666)  that  while  the  im- 
mediate cause  of  the  accident  was  the 
negligent  act  of  the  traction  company, 
the  electric-light  company's  negligence 
in  permitting  the  dangerous  condition 
to  arise  and  continue  was  a  proximate 
cause  of  the  accident,  and  the  com- 
plaint was  not  erring  in  stating  a 
cause  of  action  against  the  light  com- 
pany as  failing  to  show  that  the  con- 
tact of  the  wires  resulted  proximately 
from  its  negligence. 
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[llinoll    BUU     I  I.  .in.  ..1    Association. 

Tho  annual  convention  of  the  Dlino 

State    Elactrical    A    Delation    will    bi 

hald     al      the      I   I  Of      Illinois, 

Champaign,  on  Feb.  28. 

Watthour   Club,    Gaorga    B.    Druan, 

luparintendenl  of  the  electrical  dapart- 

mant  of  the  Suburban  Fire  Insurance 

hange,  was  the  Bpaaker  on  Jan.  26 

:lt  the  meeting  Of  the  Watthour  Club 
in   Long   Island   City,   N.    V. 

Fort  Wayne  Section,  a.  I.  E.  E. — 
"Modern   Automobile  Tendencies"  was 

the  subject  of  an  uddress  on  Jan.  20 
by  C.  P.  Kettering  of  the  Dayton  En- 
gineering Laboratories  Company  be- 
fore the  Fort  Wayne  Section  of  the 
American  Institute  of  Electrical  En- 
gineers. 

Dayton  Power  &  Light  Section,  N. 
E.  L.  A.— Members  of  the  Dayton 
Power  &  Light  Company  Section  of 
the  National  Electric  Light  Associa- 
tion met  on  Jan.  21  to  listen  to  a  lec- 
ture by  Victor  Jann  on  the  7500-kw. 
turbines  installed  in  the  Third  Street 
power  house  of  the  company. 

American  Society  of  Mechanical  En- 
gineers.—On  Feb.  8  T.  Russell  Robin- 
son, statistical  engineer  for  W.  S.  Bar- 
stow  &  Company,  Inc.,  New  York,  will 
address  the  American  Society  of  Me- 
chanical Engineers  at  the  Engineering 
Societies  Building,  New  York  City,  on 
"Ways  of  Presenting  Data  for  Execu- 
tive Purposes." 

Minneapolis  Section,  A.  I.  E.  E. — 
The  meeting  of  the  Minneapolis  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  on  Jan.  24  at 
the  Elks'  Club.  A.  L.  Abbott,  manager 
of  the  Electric  Construction  Company 
of  St.  Paul,  read  a  paper  on  "Recent 
Developments  in  Illumination."  Charles 
Clapper  of  the  Toltz  Engineering  Com- 
pany made  an  address. 

Fourteenth  Jovian  Congress.— Reign- 
ing   Jupiter    Thomas    A.    Wynne    has 
called  a  meeting  of  the  fourteenth  Jo- 
vian congress  in  conjunction  with  the 
quarterly  meeting  of  the  National  Elec- 
trical  Jobbers'   Association   in    Detroit 
on  Wednesday,  Feb.  16,  to  convene  at 
6  p.  m.     Dinner  will  be  followed  by  a 
business    session    at   which    plans    and 
policies  of  the  order  will  be  discussed. 
Pacific  Service  Section,  N.  E.  L.  A. — 
The  Pacific  Service  Section  of  the  N.  E. 
L.  A.  held  an  "educational"  meeting  in 
San  Francisco  on  Jan.  25  at  which  three 
papers     were     presented     as     follows: 
"Gas    and   Electric    Heating    of   Build- 
ings," by  L.  H.  Galbraith;  "Industrial 
and 'Gas    Heating,"   by    Charles    Ross, 
and  "The  Relation  of  the  Individual  te 
the   Electrical   Industry   as   a   Whole," 
by  R.  E.  Fisher.     Appropriate  resolu- 
tions referring  to  the  recent  death  of 
Frank  H.  Varney,  presiding  officer  of 
the   section,  were   adopted,  and  W.   S. 
Coleman  was  elected  as  his  successor. 
New    York   Jovian    League.— At   the 
Jovian  luncheon  on  Feb.  2  held  at  the 
Hotel  Martinique,  New  York  City,  there 
was  an  important  discussion  of  the  ad- 
visability of  organizing  a  new  league 
to  be  called  the  Electrical  and  Jovian 
League  of  New  York  City.    A  form  of 
constitution    and    by-laws    which    was 
drafted  by  a  sub-committee  consisting 
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of  J.  R.  Strong,  J.  M.  Becker  and  J.  H. 
Betts  was  submitted  at  the  meeting  for 
consideration.  The  new  league,  which 
will  be  formed  for  the  purpose  of  en- 
couraging and  increasing  the  use  of 
electricity  in  all  its  branches  and  for 
the  active  consideration  of  civic  affairs, 
will  have  three  kinds  of  membership — 
Jovian,  non-Jovian  and  honorary.  The 
reorganization  of  the  local  Jovian 
League  has  been  made  necessary  by  the 
lack  of  interest  of  its  members  and  by 
the  small  attendance  at  the  semi- 
monthly luncheons. 

Boston  Engineers'  Annual  Dinner. — 
With  President  Charles  L.  Edgar  of 
the  Boston  Edison  Company  acting  as 
toastmaster,  the  annual  dinner  of  the 
engineering  profession  at  Boston,  Mass., 
will  be  held  at  the  Boston  City  Club 
on  the  evening  of  Feb.  8.  The  presi- 
dents of  the  local  and  national  engi- 
neering societies  are  expected  to  be 
present,  and  the  program  includes  ad- 
dresses by  Col.  W.  E.  Craighill,  United 
States  Engineers;  William  Barclay  Par- 
sons of  New  York,  and  Dr.  John  A. 
Brashear  of  Pittsburgh,  Pa.  The  pur- 
pose of  the  gathering  is  to  promote  the 
professional  and  social  relationships 
and  stimulate  broader  civic  interest  in 
the  engineering  industry  in  New  Eng- 
land. 

National  Electric  Piano  Makers'  Or- 
ganization  Committee. — As   the   result 
of  a  movement  which  has  been  actively 
prosecuted    for    the    last    six    months 
among  the  piano  and  music  trades  and 
the  electric  light  and  power  and  elec- 
trical manufacturing  interests  to  fur- 
ther   the    commercial    exploitation    of 
player-pianos,    talking    machines    and 
other  electrically  driven  musical  instru- 
ments,   the     National    Electric     Piano 
Makers'    organization    committee    has 
been  formed  and  will  hold  its  prelimi- 
nary meeting   at  the  Engineering   So- 
cieties   Building,    New   York    City,    on 
Feb.  10.     The  National  Electric  Light 
Association  has  appointed  a  committee 
of  three  to  attend  the  meetings  of  the 
new   organization    and   to   receive    the 
suggestions    and    recommendations    ad- 
vanced by  the  piano  and  musical-instru- 
ment manufacturers. 

Sales  Activities  of  United  Electric 
Light  &  Power  Company. — At  the  reg- 
ular monthly  meeting  of  the  United 
Electric  Light  &  Power  Company's  Em- 
ployees' Association  on  Feb.  2  in  New 
York  City  Joseph  F.  Becker,  sales  man- 
ager of  the  United  company,  outlined 
the  activities  of  the  sales  department 
in  the  past  year,  presenting  data  on 
growth  of  peak  load,  energy  consump- 
tion and  revenue,  and  compared  differ- 
ent forms  of  advertising  as  to  their 
cost  and  value.  Frank  W.  Smith,  vice- 
president  of  the  company;  H.  W.  Grove, 
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assistant  to  the  electrical  engineer;  T. 
I.  Jones,  general  I  ales  agent  of  the  Kdi- 
BOn  Electric  Illuminating  Company  of 
Brooklyn,  and  II.  M.  Edwards,  auditor 
of  I  lie  New  York  Edison  Company,  also 
spoke. 

\< w  York  Section,  American  Electro- 
chemical Society.— The  New  York  Sec- 
tion of  the  American  Electrochemical 
Society  has  arranged  a  symposium  on 
"Electrochemical  War  Supplies"  which 
it  will  hold  jointly  with  the  New  York 
Section  of  the  American  Chemical  So- 
ciety and  the  Society  of  Chemical  In- 
dustry at  the  Chemists'  Club  in  New 
York  City  on  Feb.  11.  The  program, 
which  will  emphasize  the  impetus  the 
war  has  given  the  nation's  electrochem- 
ical industries,  will  include:  Lawrence 
Addicks  on  "Electrochemical  War  Sup- 
plies," W.  F.  Landis  on  "Air  Saltpeter," 
E.  D.  Ardery  of  the  United  States 
Navy  on  "Hydrogen  for  Military  Pur- 
poses," Albert  H.  Hooker  on  "New 
War  Products,"  William  M.  Grosvenor 
on  "Magnesium,"  G.  Ornstein  on 
"Liquid  Chlorine,"  and  George  W.  Sar- 
gent on  "Electric  Steel." 

Conference  of  Station-Operating  Men 
in  Ohio. — The  station-operating  men  of 
the  Ohio  Electric  Light  Association  will 
meet   on   Feb.   16,  under  the   direction 
of  the  station-operating  committee,  at 
the  Chittenden  Hotel,  Columbus,  Ohio. 
Following   an   address   of   welcome  by 
W.  A.  Wolls,  new-business  manager  of 
the  Columbus  Railway,  Light  &  Power 
Company,  William  Long  of  the  Toledo 
Railways   &   Light  Company  will  pre- 
sent a  paper  entitled  "Problems  Aris- 
ing in  Station  Operation."     Discussion 
of    this    topic    will    be    led    by    R.    H. 
Feather  of  Columbus,  C.  A.  Spiehler  of 
Dayton,  and  L.  C.  Anderson  of  Middle- 
town.     At  luncheon  the  delegates  will 
be  addressed  by  M.   S.  Hopkins,  vice- 
president  of  the  E.  W.  Clark  Manage- 
ment  Corporation.     Thomas   G.   Cogh- 
lan,  efficiency  engineer  of  the  Ameri- 
can Gas  &  Electric  Company,  will  speak 
on  boiler-room  economics,  and  Norman 
G.  Reinicker,  New  York  Edison  Com- 
pany, on  boiler-room  operation  at  the 
afternoon  session. 


February    Meetings.-^The    following 

meetings  are  scheduled  to  be  held  dur 

ing  February:    American  Electric  Rail 

way    Association    at    Chicago,    111.,   or 

Feb.  4;  National  Electrical  Contractors 

Association  at  Richmond,  Va.,  on  Feb. ' 

and  8;  American  Society  of  Mechanica 

Engineers,  at  the  Engineering  Societie: 

Building,  New  York,  on  Feb.  8;  mid 

winter  convention  of  the  American  In 

stitute  of  Electrical  Engineers  at  th 

Engineering  Societies  Building  on  Fet 

8  and  9;  midwinter  convention  of  th 

Illuminating  Engineering  Society  at  th 

Engineering  Societies  Building  on  Fel 

10  and  11;  New  Mexico  Electrical  As- 

sociation,    annual    convention,    at    th 

Alvarado  Hotel,  Albuquerque,  on  Fel 

14  to  16;  operating  section  of  the  Ohi 

Electric  Light  Association  at  the  Chii 

tenden   Hotel,   Columbus,   on   Feb.   1* 

Electrical   Supply  Jobbers'  Associatio 

at   the    Hotel    Statler,    Detroit,    Mich 

on  Feb.  15  to  17;  and  the  twenty-fir; 

quarterly    meeting    of   the    New   Yoi 

Electric  Railway  Association  at  the  Te 

Eyck  Hotel,  Albany,  N.  Y.,  on  Feb.  5 

and  25. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Increase  in  the  Demand  for  Storage  Batteries 

Since  the  first  of  last  September  the  demand  for  storage 
batteries,  which  was  never  very  poor,  has  been  constantly 
increasing.  Present  business  is  excellent,  and  the  outlook 
for  the  future  is  even  more  brilliant.  The  volume  of  buying 
has  increased  in  every  field  that  utilizes  storage  batteries, 
and  particularly  so  in  mine-locomotive  and  safety-lamp 
work,  commercial-vehicle  transportation  and  railroad  equip- 
ment. Coal  and  iron  mines  were  the  largest  purchasers  of 
storage-battery  mining  equipment.  In  order  to  take  care 
of  the  increasing  consumption  of  both  coal  and  iron,  the 
mining  activities  in  these  commodities  were  extended  con- 
siderably. 

Owing  primarily  to  a  better  co-operation  between  those 
interested  in  promoting  electric-vehicle  transportation  and 
secondly  to  the  high  and  steadily  rising  price  of  gasoline, 
commercial  electric  vehicles  are  having  a  wider  sale  to-day 
than  they  ever  had.  In  the  allied  field,  that  of  the  in- 
dustrial truck,  the  increase  in  battery  sales  has  been  con- 
spicuous. 

One  of  the  features  in  the  storage-battery  business  has 
been  the  buying  by  railroads.  Starting  in  1913,  the  rail- 
roads began  to  intrench  and  the  purchasing  of  equipment 
was  kept  down  to  the  minimum.  This  continued  throughout 
1914,  but  in  1915  the  purse  strings  of  the  railroads  were 
again  open.  Storage  batteries  provide  the  energy  for  the 
lighting  equipment  in  modern  passenger  rolling  stock,  and 
any  change  in  the  equipment-purchasing  program,  there- 
fore, registers  its  imprint  on  the  storage-battery  business. 
Storage  batteries  for  central-station  peak  service  are  in 
large  demand.  Only  recently  was  it  announced  that  the 
largest  storage  battery  in  the  country  was  contracted  for 
by  the  Detroit  Edison  Company.  It  is  expected  that  there 
will  be  considerable  buying  of  batteries  by  the  United 
States  government. 

In  the  pleasure  field,  both  automobile  and  motorboat,  the 
sale  of  batteries  is  practically  regulated  by  the  production 
of  the  vehicle.  Since  this  year  promises  to  be  a  record 
breaker  for  sales  in  both  automobiles  and  motorboats,  the 
storage-battery  outlook  in  this  direction  is  very  gratifying 
to  the  manufacturers.  It  was  pointed  out,  however,  that 
this  business  was  always  increasing.  Even  in  the  past 
depression  economies  were  made  in  necessities  but  seldom 
in  luxuries.  The  sale  of  automobiles  and  motorboats  was 
higher  than  ever. 

Deliveries  of  batteries  have  not  as  yet  been  held  up  to 
an  appreciable  extent.  The  freight  embargo  on  Eastern- 
bound  consignments  at  one  time  was  very  threatening,  and 
even  now  the  inability  of  the  railroads  to  supply  rolling 
stock  whenever  and  wherever  needed  is  causing  some  slight 
delay  in  shipments.  While  the  costs  of  the  raw  material 
have  gone  up  materially,  it  has  always  been  possible  to  ob- 
tain supplies  without  delay.  There  has  been  some  shortage 
in  skilled  labor  but  nothing  serious.  For  these  reasons, 
and  because  the  manufacturing  plants  are  equipped  to  take 
care  of  a  steadily  increasing  volume  of  orders,  deliveries 
have  not  been  lengthened. 

No  changes  have  occurred  in  price.  In  some  directions  it 
was  thought  that  an  increase  would  have  to  come  shortly 
unless  the  prices  of  the  raw  materials  stopped  rising.  Oth- 
ers, however,  were  of  the  opinion  that  prices  would  not 
advance  but  that  any  increased  production  cost  in  one  di- 
rection would  be  taken  care  of  by  a  more  intensive  drive 
for  business  in  order  to  derive  the  benefits  of  the  economies 
which  are  incident  to  quantity  production. 

Collections  are  excellent  and  becoming  better.  Credits 
are  still  subjected  to  a  rigid  examination. 


Henry  Exall  Elrod,  Dallas,  Tex.,  an  engineer,  has  been 
retained  to  design  the  water-works  and  the  electric  light 
and  ice  plant  for  the  Citizens'  Water,  Light  &  Power  Com- 
pany of  Lockhart,  Tex. 

The  Davis-Brown  Electric  Company,  115  South  Cayuga 
Street,  Ithaca,  N.  Y.,  has  appointed  E.  J.  Williams  sales 
manager.  Mr.  Williams  was  formerly  connected  with  the 
Simplex  Electric  Heating  Company. 

The  Loew  Manufacturing  Company,  Cleveland,  Ohio, 
manufacturer  of  gas  engines,  has  purchased  two  pieces  of 
land  adjoining  its  plant  at  9100  Madison  Avenue,  which  will 
be  utilized  for  an  addition  to  its  factory. 

The  Rowan  Electric  Manufacturing  Company,  Baltimore, 
Md.,  has  moved  from  208  North  Holliday  Street  to  308 
North  Holliday  Street.  The  new  location  will  enable  the 
company  to  take  care  of  its  large  increase  in  business. 

The  Moloney  Electric  Company,  St.  Louis,  Mo.,  has  ap- 
pointed R.  B.  Coleman,  formerly  of  the  Electric  Machinery 
Company,  as  a  traveling  representative  in  the  Chicago 
district.  Mr.  Coleman  will  cover  the  States  of  Iowa,  Minne- 
sota, Michigan  and  Wisconsin. 

The  Corwin  Telephone  Manufacturing  Company,  Lafay- 
ette, Irid.,  has  recently  been  formed  and  is  engaged  in  the 
manufacture  of  telephone  appliances  and  various  types  of 
electrical  devices.  E.  R.  Corwin  is  president  of  the  concern, 
and  M.  J.  Corwin  is  secretary  and  treasurer. 

J.  C.  Jones,  1302  South  Columbia  Street,  Frankfort,  Ind., 
has  opened  an  electric  shop  which  is  provided  with  depart- 
ments devoted  to  the  sale  of  electric  fixtures,  general  con- 
tracting, and  repair  of  electric  apparatus.  Mr.  Jones  was 
formerly  the  chief  senior  member  of  Jones  &  Burk. 

The  Diehl  Manufacturing  Company,  Elizabeth,  N.  J.,  has 
changed  the  location  of  three  of  its  branch  offices.  The 
new  addresses  of  these  offices  are  as  follows:  New  York 
office,  Singer  Building,  149  Broadway,  room  916;  Boston 
office,  201  Devonshire  Street,  room  234,  and  Chicago  office, 
1641  Edison  Building. 

Clarence  W.  Marsh  has  become  a  consulting  and  chemical 
engineer  with  headquarters  in  the  Boston  Saf#  Deposit  & 
Trust  Company  Building,  201  Devonshire  Street,  Boston, 
Mass.  Mr.  Marsh  was  formerly  connected  with  the  Hooker 
Electrochemical  Company  and  the  Development  &  Funding 
Company  of  New  York. 

Cutler-Hammer  Company  to  Increase  Prices. — Beginning 
March  1,  1916,  the  Cutler-Hammer  Manufacturing  Com- 
pany, Milwaukee,  Wis.,  will  increase  the  prices  of  its  con- 
trollers approximately  10  per  cent.  This  increase,  the  com- 
pany states,  has  been  made  necessary  on  account  of  market 
conditions  and  the  higher  price  of  materials. 

The  Driver-Harris  Wire  Company,  Harrison,  N.  J.,  has 
moved  its  office  from  565  West  Washington  Boulevard, 
Chicago,  to  larger  quarters  at  28  South  Jefferson  Street. 
S.  M.  Tracy,  who  has  acted  as  the  company's  assistant  sales 
manager  for  several  years,  with  headquarters  at  Harrison, 
has  been  appointed  Western  district  sales  manager  and  will 
be  in  charge  of  the  company's  Western  branch  office. 

The  Lux  Manufacturing  Company,  Hoboken,  N.  J.,  maker 
of  gas-filled  tungsten  lamps,  has  appointed  R.  A.  Berren- 
berg  general  sales  manager.  Mr.  Berrenberg  has  been  in 
the  incandescent-lamp  business  for  the  past  twenty  years. 
He  first  became  interested  in  the  manufacture  of  lamps 
under  the  supervision  of  his  father,  Adolf  Berrenberg,  one 
of  the  pioneers  of  the  lamp  industry.  He  was  at  one  time 
foreman  in  the  General  Electric  Company's  lamp  works  and 
has  been  affiliated  with  some  of  the  largest  European  lamp 
concerns.  He  was  formerly  advertising  manager  of  the  Lux 
Manufacturing  Company. 
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The  Genera]  Insulate  Company!  L008  Atlantic  Avenue, 
Brooklyn,  N.  v.,  manufacturer  of  Insulating  devices,  reports 
thai  the  year  just  closed  has  been  the  best  year,  with  the 
exception  of  1913,  thai  the  company  has  ever  had  for  both 
Del  results  and  volume  of  Bales.  Many  satisfactory  orders 
ire  being  received,  and  the  company  is.  looking  forward  to 
still  better  times  in  il.»it;. 

Nelson  P.  Hall,  who  formerly  was  connected  with  the 
Electric  Service  Supplies  Company  as  traveling  representa- 
tive in  the  Southwest,  has  opened  a  manufacturers'  agency 
;it  1  1  Bast  Jackson  Boulevard,  Chicago.  At  present  Mr. 
Hall  is  carrying  the  accounts  of  the  National  Brake  Com- 
pany, the  Locke  Insulator  Manufacturing  Company,  the 
Coil  Manufacturing  &  Repair  Company,  and  a  few  other 
concerns. 

The  Simplex  Magneto  Company,  1723  Eighth  Avenue, 
Brooklyn,  N.  Y.,  which  was  recently  formed,  is  engaged  in 
the  manufacture  of  high-tension  magnetos.  L.  L.  Lowy, 
formerly  with  the  Magneto  Parts  Company,  is  president  of 
the  company;  C.  Messerschmidt,  formerly  with  the  Mag- 
neto Repair  Company,  is  vice-president,  and  W.  J.  Gold- 
smith, formerly  with  the  Magneto  Parts  Company,  is 
treasurer. 

Big  Demand  for  Automobile  Lighting  Systems. — During 
the  week  ended  Jan.  15  the  assembling  department  of  the 
Dayton  Engineering  Laboratories  Company,  Dayton,  Ohio, 
manufacturer  of  automobile  lighting  and  starting  systems, 
broke  all  former  records  by  turning  out  5789  complete  sets. 
This  is  said  to  be  the  greatest  week  in  the  history  of  the 
company,  the  former  record  being  4750  "Delco"  outfits,  as 
they  are  called,  in  one  week. 

The  American  Gas  &  Electric  Company,  30  Church  Street, 
New  York,  has  appointed  E.  Chesrown  special  salesman. 
Mr.  Chesrown  was  formerly  connected  with  the  Westing- 
house  Electric  &  Manufacturing  Company,  in  whose  employ 
he  had  been  for  twenty-two  years.  For  three  years  and  a 
half  he  was  district  engineer  for  the  Westinghouse  company 
at  Pittsburgh  and  for  ten  years  in  charge  of  sales  to  the 
steel  trade  in  the  Pittsburgh  district. 

Thordarson  Company  Opens  Western  Office.— The  Thor- 
darson  Transformer  Company  of  Chicago  has  opened  an 
office,  which  will  be  headquarters  for  its  Western  States 
territory  at  436  Rialto  Building,  San  Francisco,  Cal.  A.  S. 
Lindstrom,  formerly  assistant  chief  in  the  department  of 
machinery  at  the  Exposition,  and  who  was  later  in  charge 
of  the  1,000,000-volt  transformer  demonstrations  at  the 
Palace  of  Machinery,  is  in  charge  of  the  new  office. 

The  Bristol  Company,  Waterbury,  Conn.,  has  opened  a 
new  branch  office  at  727  Rialto  Building,  San  Francisco, 
and  one  of  its  sales  engineers,  B.  J.  Klein,  has  been  ap- 
pointed Pacific  district  manager  with  headquarters  at  the 
above-mentioned  office.  Mr.  Klein  is  a  mechanical  engineer 
and  instrument  expert,  having  had  a  long  experience  with 
the  Bristol  company,  including  a  period  of  more  than  six 
years  as  Chicago  district  manager  and  of  one  year  as  man- 
ager of  the  company's  exhibit  at  the  Panama  Exposition. 

Expanded  Steel  Poles  Prove  Popular  in  Southwest. — The 
Bates  Expanded  Steel  Truss  Company  of  Chicago  has  re- 
cently closed  contracts  for  its  one-piece  steel  poles  with  the 
Midland  Water,  Light  &  Ice  Company  of  Dodge  City,  Kan., 
and  the  Public  Service  Company  of  Oklahoma  City.  The 
Midland  company  has  purchased  500  30-ft.  poles  upon 
which  it  will  construct  a  23,000-volt  transmission  line.  The 
line  will  be  27  miles  long  and  will  carry  three  No.  6  iron 
wires.  The  poles  will  be  spaced  on  300-ft.  centers.  The 
Public  Service  Company  has  purchased  150  poles  with  which 
to  build  a  10-mile  line. 

Lack  of  Mangesite  Hinders  the  Building  of  Electric  Fur- 
naces.—On  account  of  the  difficulty  in  obtaining  mangesite, 
a  mineral  which  is  used  in  making  brick  for  lining  electri- 
cal furnaces,  it  is  feared  that  there  will  be  delays  in  the 
delivery  of  new  furnaces  unless  a  satisfactory  substitute 
can  be  obtained.  Mangesite  is  a  magnesium-bearing  clay 
which  is  usually  obtained  from  Hungary.  There  are  some 
deposits  in  the  West,  particularly  in  California,  which  are 
now  being  developed.  The  price  of  the  mineral  has  ad- 
vanced 300  per  cent  since  the  war  began.  Mangesite  has  a 
basic  reaction  and  is  essential  in  the  process  to  get  rid  of 
sulphur  and  phosphor. 


Wagner  Company  to  Build  New  Plant. — The  Wagner 
Electric    Manufacturing   Company    of   St.    Louis,   Mo.,    is   re- 

ported  to  he  contemplating  the  con  traction  of  an  addition 

to    its    plant    which    will    entail    a    cost    of    $55,000.      W.    A. 

Layman,  president  or  the  company,  states  that  the  building 

will  he  started  within  a  month.  The  addition  will  incres  t 
the  area  of  the  plant  65,000  sq.  ft.,  and  it  will  be  two  stories 
high  at  one  end  and  five  stories  at  the  other.  The  two- 
story  section  will  be  00  ft.  by  125  ft.,  and  the  five-story 
section  !)()  ft.  by  100  ft.  The  Wagner  Electric  Manufactur- 
ing Company  has  in  its  employ  2000  persons  and  is  said  to 
be  the  third  largest  company  in  the  United  States  in  its 
line  of  products. 

Demand  for  Electrical  Machinery  in  Mexico  Increasing. — 

Considerable  electrical  machinery  and  equipment,  it  is  re- 
ported, is  being  shipped  into  Mexico  from  the  United  States. 
Practically  all  of  the  public-service  electric  light  and  power 
plants  are  badly  in  need  of  new  machinery,  it  is  declared, 
and  orders  for  equipment  are  being  placed  exclusively  in 
the  United  States.  Much  of  this  business  used  to  go  to 
Germany.  Furthermore,  the  electrical  equipment  of  many 
of  the  mines  and  industrial  plants  must  be  renewed,  and 
this  class  of  business  will  be  large  for  some  time  to  come. 
Transportation  facilities  in  Mexico  are  improving  rapidly, 
and  before  long  regular  traffic  will  have  been  established 
upon  all  of  the  divisions  of  the  National  Railways  of  Mexico 
and  other  roads. 

Allis-Chalmers   Company   Notes   Increased   Earnings. — It 

is  reported  that  the  Allis-Chalmers  Manufacturing  Com- 
pany, Milwaukee,  Wis.,  has  noted  a  net  profit  of  $559,446 
for  the  quarter  ended  Dec.  31,  1915,  which  is  considerably 
larger  than  that  for  the  quarter  ended  in  September,  which 
was  $333,008,  and  that  for  the  quarter  ended  in  June,  which 
was  $194,813.  In  the  quarters  ended  March  31,  1915,  and 
Dec.  31,  1914,  there  were  deficits  of  $8,910  and  $46,903  re- 
spectively. Preferred  dividend  requirements  amount  to 
$245,000,  leaving  $311,946  from  the  net  profit  for  the  quar- 
ter ended  Dec.  31,  1915,  available  for  common  dividends,  or 
at  the  rate  of  about  5  per  cent.  Sales  billed  for  the  quarter 
amount  to  $3,770,149,  as  compared  with  $3,062,371  and 
$2,816,181  respectively  for  the  two  previous  quarters.  Un- 
filled orders  on  hand  Dec.  31,  1915,  totaled  $11,056,584. 

Manufacturer  Plans  to  Secure  Data  on  Range  Operation. 
— The  Globe  Stove  &  Range  Company  of  Kokomo,  Ind.,  has 
put  a  plan  into  effect  for  collecting  data  on  a  large  number 
of  its  ranges  in  service.  When  a  shipment  of  ranges  is 
made  from  the  factory  the  company  obtains,  whenever  pos- 
sible, the  names  and  addresses  of  the  ultimate  purchasers 
of  the  equipment.  An  effort  is  then  made  to  learn  the  cost 
of  installation  from  the  lighting  company  supplying  energy 
for  the  stove.  Then  a  duplicate  service  sheet  is  mailed  to 
the  individual  and  a  suggestion  is  made  that  he  keep  the 
record  for  his  own  information.  This  printed  form,  it  is 
thought,  will  appeal  to  the  customer  when  he  recognizes 
in  it  a  method  by  which  he  can  keep  an  accurate  account 
of  his  electric  cooking  expenditures.  It  is  planned  that  the 
meter  readings  shall  be  obtained  monthly  from  the  lighting 
companies  and  that  the  columns  on  the  sheet  headed  "Num- 
ber of  meals  prepared"  and  "Number  of  persons"  will  be 
filled  by  figures  obtained  from  the  range  users.  At  present 
these  service  records  are  being  kept  on  a  large  number  of 
stoves  operating  under  widely  different  conditions. 

Exide  Batteries  for  Electric  Vehicles. — The  Electric 
Storage  Battery  Company,  Allegheny  Avenue  and  Nine- 
teenth Street,  Philadelphia,  Pa.,  announces  that  the  fol- 
lowing is  a  list  of  manufacturers  of  electric-pleasure  and 
commercial  vehicles  using  its  "Exide"  batteries:  The 
American  Electric  Car  Company,  Saginaw,  Mich;  the  An- 
dover  Motor  Vehicle  Company,  Andover,  Mass.;  the  At- 
lantic Electric  Vehicle  Company,  New  York;  the  Baker  R. 
&  L.  Company,  Cleveland,  Ohio;  the  Commercial  Truck 
Company,  Philadelphia,  Pa.;  the  Empire  Electric  Vehicle 
Company,  Owego,  N.  Y.;  the  General  Motors  Truck  Com- 
pany, Pontiac,  Mich.;  the  General  Vehicle  Company,  Long 
Island  City,  N.  Y.;  the  Kentucky  Wagon  Manufacturing 
Company,  Louisville,  Ky.;  the  Ohio  Electric  Car  Company, 
Toledo,  Ohio;  the  Walker  Vehicle  Company,  Chicago,  111.; 
the  Waverley  Company,  Indianapolis,  Ind.,  and  the  Woods 
Motor  Vehicle  Company,  Chicago,  111.  Following  is  also 
a    list    of    prominent    manufacturers    of    battery    industrial 
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trucks  using  the  "Exide"  batteries:  The  Atlas  Car  &  Manu- 
facturing Company,  Cleveland,  Ohio;  the  Bettendorf  Com- 
pany, Bettendorf,  Iowa;  the  Buda  Company,  Harvey,  111.; 
the  Cowan  Truck  Company,  Holyoke,  Mass.;  the  Galion 
Dynamic  Motor  Truck  Company,  Galion,  Ohio;  the  General 
Vehicle  Company,  Long  Island  City;  the  C.  W.  Hunt  Com- 
pany, West  New  Brighton,  N.  Y.;  the  Jeffrey  Manufactur- 
ing Company,  Columbus,  Ohio;  the  Mercury  Manufacturing 
Company,  Chicago,  111.,  and  the  Orenstein-Arthur  Koppel 
Company,  Koppel,  Pa.  The  company  also  states  that  its 
batteries  are  being  used  in  over  300,000  gasoline  auto- 
mobiles for  starting,  lighting  and  ignition. 

Increasing  Use  of  Electric  Trucks  in  England. — Because 
of  war  enlistments  there  is  a  scarcity  of  labor  in  many 
English  industries,  and  women  are  therefore  often  taking 
places  formerly  filled  by  men.  This  is  particularly  the  case 
in  truck  driving,  and  as  a  result  instead  of  the  heavy  trucks 
the  lighter  units,  which  are  easier  to  operate,  are  being 
employed.  Also,  on  account  of  the  simpler  mechanism  and 
ease  of  control  electric  trucks  are  becoming  popular.  While 
women  are  proving  themselves  efficient  and  careful  drivers, 
the  constant  changing  of  gears  and  the  necessity  of  crank- 
ing by  physical  force  make  the  operation  of  heavy  gasoline 
trucks  a  severe  tax  on  their  strength.  The  electric  vehicle 
is  therefore  being  utilized  to  a  large  extent  for  duties 
formerly  filled  bv  the  gasoline  car.  In  a  recent  letter  ad- 
dressed to  the  Electric  Vehicle  Association  of  America,  the 
English  engineering  firm  of  Heenan  &  Froude.  Ltd.,  states 
that  the  number  of  electric  vehicles  in  use  and  on  order  in 
England  is  steadily  increasing.  The  letter  in  part  reads  as 
follows:  "The  number  of  electric  trucks  is  now  660,  as  com- 
pared with  150  a  year  ago.  This  does  not  aDpear  verv 
manv  at  first  sight.  Under  the  circumstances,  however,  it 
is  distinctly  encouraging."  The  firm  of  Harrods,  Ltd., 
which  operates  a  large  department  store  in  London,  has 
recently  received  a  shipment  of  eighteen  0.5-ton  electric 
delivery  wagons.  maWng  a  total  of  seventy-three  electric 
vehicles  now  operated  by  this  company.  Other  large  installa- 
tions are  being  made,  and  in  manv  cases  whe^e  gasoline 
cars  were  commandeered  during  the  early  weeks  of  the 
war  they  have  been  entirely  replaced  by  electric-vehicle 
equipment.  While  the  export  of  gasoline  cars  from  this 
countrv  greatlv  exceeds  that  of  the  electric  vehicles,  it  is 
a  significant  fact  that  the  majority  of  gasoline  cars  are 
sent  to  the  war  zone,  where  they  have  an  average  life  of 
only  a  few  months,  while  the  electric  equipment,  being 
used  onlv  for  commercial  purposes,  becomes  a  permanent 
installation. 

New  Russian   Chamber  of   Commerce  Formed. — For  the 

purpose  of  upbuilding  trade  in  Russia  a  new  organization 
called  the  Russian  Chamber  of  Commerce  was  recently  in- 
corporated at  Albany  by  interests  having  important  busi- 
ness dealings  with  that  country.  Charles  H.  Boynton  of 
C.  H.  Boynton  &  Company  is  president  of  the  new  organiza- 
tion, and  Thomas  B.  Adams  is  treasurer.  The  election  of  a 
vice-president  and  secretary  will  take  place  later.  The  pro- 
visional board  of  directors,  which  will  be  added  to,  consists 
of  Samuel  McRoberts,  first  vice-president  of  the  National 
City  Bank;  Darwin  P.  Kinersley,  president  of  the  New  York 
Life  Insurance  Company;  Charles  H.  Sabin,  president  of  the 
Guaranty  Trust  Company;  A.  B.  Hepburn,  chairman  of  the 
Chase  National  Bank;  Frederick  W.  Allen  of  Lee,  Hieginson 
&  Company;  George  McFadden  of  Philadelphia;  William  J. 
Chalmers  of  the  Chalmers-Frazer  Company  of  Chicago; 
Charles  S.  Sargent,  Jr.,  of  Kidder,  Peabody  &  Company: 
Daniel  G.  Wing,  president  of  the  First  National  Bank  of 
Boston;  Hayden  B.  Harris  of  Harris,  Forbes  &  Company; 
Charles  Hayden  of  Hayden,  Stone  &  Company,  and  C.  H. 
Boynton.  The  association  has  no  capitalization  and  will  be 
supported  only  by  dues  and  contributions.  It  will  employ 
a  paid  secretary,  whose  offices  will  be  at  60  Broadway.  It 
is  stated  that  the  local  chamber  will  be  in  effect  a  part  of 
the  Russian-American  Chamber  of  Commerce  of  Moscow. 
C.  J.  Medzikhovsky,  commercial  attache  of  the  Russian 
Embassy  in  Washington,  it  is  reported,  was  largely  instru- 
mental in  getting  the  New  York  organization  under  way. 
Among  the  members  of  the  association  will  be  the  American 
International  Corporation,  the  International  Harvester  Cor- 
poration, the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, the  American  Woolen   Company,  the  United   States 


Steel  Corporation,  the  Midvale  Steel  Company,  the  National 
City  Company,  and  other  concerns.  One  of  the  first  prob- 
lems to  be  taken  up,  it  is  stated,  will  be  the  negotiation  of 
a  commercial  treaty  between  the  United  States  and  Russia. 
Consolidation  of  Wire  Interests  Effected  for  Management 
Purposes. — The  Habirshaw  Electric  Cable  Company  was  in- 
corporated under  the  laws  of  the  State  of  New  York  on 
Jan.  26  with  a  capitalization  of  $1,000,000,  $600,000  of 
which  is  in  common  stock  and  the  balance  in  preferred 
stock.  The  new  company  will  own  the  Habirshaw  Wire 
Company  of  Yonkers,  N.  Y.,  which  will  go  out  of  existence, 
and  also  the  wire  and  cable  department  of  the  Waterbury 
Company  of  Brooklyn,  N.  Y.,  and  will  in  turn  be  controlled 
by  the  Electric  Wire  &  Cable  Company,  a  Connecticut 
corporation.  Besides  having  a  strong  banking  connection, 
it  will  be  backed  by  practically  the  same  interests  which 
controlled  the  acquired  properties.  The  Habirshaw  Wire 
Company  was  owned  by  the  J.  P.  Morgan  interests,  and 
the  Waterbury  Company  by  Harry  Payne  Whitney.  The 
Electric  Wire  &  Cable  Company  is  capitalized  at  $1,000,000. 
No  change  will  be  made  in  its  organization  as  a  conse- 
quence of  this  new  development.  It  took  charge  of  the 
management  of  the  properties  on  Tuesday.  By  this  con- 
solidation of  wire  interests  whose  annual  output  has  a  value 
of  between  $4,000,000  and  $5,000  000  the  Electric  Wire  & 
Cable  Company  will  be  in  a  position  to  take  care  of  orders 
for  every  form  of  insulated  wire  and  cable.  No  one  of  the 
three  companies  affected  manufactures  all  kinds  of  insu- 
lated wire  and  cable,  and  for  that  reason  it  was  necessary 
in  the  past  in  many  cases  of  large  orders  to  split  the  order 
and  take  contracts  for  only  such  material  as  could  be  manu- 
factured in  the  separate  plant.  This,  it  was  thought,  re- 
sulted in  a  considerable  confusion  to  large  buyers  and  in  a 
loss  of  a  certain  amount  of  business  which  it  is  now  possible 
to  obtain  under  the  consolidation.  A  feature,  however,  to 
which  more  significance  is  attached  is  the  management 
control  of  the  properties  by  the  Electric  Wire  &  Cable 
Company.  All  of  the  manufacturing  plants  and  commer- 
cial activities  of  the  companies  affected  will  now  be  under 
a  central  management  which  it  is  expected  will  effect 
greater  economy  and  efficiency.  Expenses  will  be  reduced 
and  larger  earnings  will  result.  It  will  be  possible  so  to 
place  the  orders  for  manufacture  that  better  deliveries  will 
result  and  delays  become  less  frequent  owing  to  possible 
accidents  or  to  large  volumes  of  buying.  Furthermore, 
larger  economies  can  be  effected  by  a  central  management 
organization,  especially  from  the  purchasing  end.  The  offi- 
cers of  the  new  company,  the  Habirshaw  Electric  Cable 
Company,  are  as  follows:  President,  Edwin  W.  Moore  of 
the  Electric  Cable  Company;  vice-president,  H.  S.  Satterlee 
of  the  Habirshaw  Wire  Company;  vice-president  and  treas- 
urer, J.  N.  Shreve  of  the  Electric  Cable  Company;  secretary, 
G.  F.  Waterbury  of  the  Waterbury  Company;  directors: 
H.  S.  Satterlee.  Cortland  Betts,  J.  Nelson  Shreve,  Thomas 
D.  Perkins,  G.  F.  Waterbury  and  Edwin  W.  Moore. 


NEW  YORK  METAL  M/RKET  PRICES 

, Jan.  25 N  , Feb.    1- — , 

Selling  Prices  Selling  Prices 
Bid      Asked  Bid     Asked 

Copper  f.      s     d  £        s      d 

London,   standard  spot 91      5      0  94      10      0 

Prime  Lake    25.00       to  25.50  +  25.25       to  25.75  + 

Electrolytic     25.00       to  25.50  +  25.25       to  25.75+ 

Casting    24.00       to  24.25  +  24.12  %  to  24  37  % 

Copper  wire  base 26.00       to  26.50  +  26.75       to  27.25  +  " 

Lead     6.10  6.10 

Nickel    45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter....  23.00+  24.00  + 

Snelter     19.17%  to  19.42%  18.67%  to  18.92% 

Tin.   Straits    42.12%  41.80 

Aluminum,  98  to  99  per  cent.    51.00       to  53.00  53.00       to  55.00 

OLD  METALS 

Heavy  copper  and  wire 19.50       to  20.00+  19.50       to  20.00  + 

Brass,  heavy    13.00       to  13.50+  13.00       to  13.50  + 

Brass,  light    10.50       to  11.00+  10.50      to  11.00  + 

Lead,  heavv 5.00       to    5.25+  5.00      to    5.25  + 

Zinc,  scrap 12.50       to  13.00+  15.00       to  15.25  + 

COPPER  EXPORTS 

Total  tons  to  Feb.   1 21,863 

fNominal. 
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Corporate  and  Financial 

Vmriu.iii   TtlcphOM   A    Telegraph    Company,    New    York, 

N.  V. — Figures  for  the  year  L915  bo>ve  not  yet  been  made 

ii[i,  bttt,  taking  the  figures  for  eleven  months  ami  esti- 
mating December,  it  is  probable  that  the  gross  earnings  of 
(he  Hell  telephone  System  for  the  year  were  ahout  $240,- 
000,000,  as  compared  with  $225,1)52, 12:5  for  l'.U  1.  Iir.au  , 
of  better  operating  methods  and  greater  efficiency  and  in 
spite  of  general  Improvement  in  wages,  the  expenses  have 
been  kept  within  such  limits  that  the  balance  for  surplus 
after  paying  interest  and  dividends  was  substantially  larger 
than  in  1918  or  1914.  Plant  additions  for  the  year  were 
about  (81,600,000,  which  is  less  than  in  any  recent  year. 
The  increase  in  gross  earnings  for  the  year  is  below  the 
normal  increase  of  recent  years,  although  there  has  been 
an  abnormal  increase  in  the  long-distance  toll  business  in 
certain  sections  which  taxed  the  company's  facilities  to 
the  utmost  limits.  During  the  past  year  no  new  financing 
has  been  necessary.  In  1916  the  company  expects  to  re- 
sume construction  on  about  the  same  scale  as  experience 
had  shown  was  advisable  before  the  outbreak  of  the  Euro- 
pean war.  This  will  necessitate  a  normal  amount  of  new 
capital,  or  about  $25,000,000,  for  the  associated  companies. 
Arrangements  for  this  financing  and  for  refinancing  all 
indebtedness  maturing  in  1916  have  been  practically  com- 
pleted. The  amount  of  capital  stock  outstanding  on  Dec. 
31,  1915,  was  $380,477,100,  an  increase  during  the  year 
of  $35,795,200,  all  of  which  was  issued  in  exchange  for  con- 
vertible bonds  retired  and  canceled.  There  were  outstand- 
ing on  Dec.  31,  1915,  $28,063,700  of  4.5  per  cent  convertible 
bonds,  a  decrease  of  $38,936,300  since  conversion  began. 

Central  Maine  Power  Company,  Augusta,  Me. — A  block 
of  $200,000  of  first  mortgage  5  per  cent  bonds,  due  Nov.  1, 
1939,  is  being  offered  at  96.5  and  accrued  interest  to  yield 
5.25  per  cent. 

Cities  Service  Companies,  New  York,  N.  Y. — Gross  earn- 
ings for  the  calendar  year  1915  showed  an  increase  over 
the  previous  year  of  more  than  $600,000.  Expenses  in- 
creased by  about  $56,000,  note  interest  by  $70,000,  while 
dividends  on  the  preferred  stock  decreased  by  approxi- 
mately $66,000.  There  were  no  dividends  to  common  stock, 
so  that  the  net  surplus  and  reserve  was  larger  than  that 
of  the  previous  year  by  almost  $1,000,000.  The  total  sur- 
plus and  reserves  at  the  end  of  1915  amounted  to  $4,656,- 
247.  The  company  is  now  earning  over  15  per  cent  on  the 
outstanding  common  stock.  The  gross  earnings  of  all  sub- 
sidiary properties  for  the  twelve  months  ended  Nov.  30, 
1915,  were  $22,082,178.  The  earnings  statement  of  the  Cities 
Service  Companies  for  the  year  ended  Dec.  31,  1915,  fol- 
lows: 

1915  1914 

Gross    earnings    $4,479,800     $3,934,4.53 

Expenses    172,856  116,908 

Net  earnings $4,306,944     $3,817,545 

Interest  on  notes 490,000  420,000 

Net   to    stock $3,816,944     $3,397,545 

Dividends  preferred  stock  paid  or  accrued.  .    1,570,005       1,635,993 

Net  to  common $2,246,939     $1,761,552 

Dividends   to   common   stock 471,048 

Net  to  surplus  and  reserve $2,246,939     $1,290,504 

Contingent  fund $296,344 

Surplus  reserve 539,782 

Surplus 3,820,121 

Total  surplus  and  reserve $4,656,247 

Commonwealth  Edison  Company,  Chicago,  111. — At  the  an- 
nual meeting  on  Feb.  28  stockholders  will  vote  on  a  proposi- 
tion to  increase  the  authorized  stock  from  $50,000,000  to 
$60,000,000,  as  recommended  by  the  board  of  directors.  It 
is  understood  that  $4,500,000  of  the  new  stock  will  be  sold 
during  the  current  year,  and  if  the  company  follows  its 
previous  practice,  the  issue  will  be  offered  to  stockholders 
for  subscription  at  par.  The  company  now  has  outstanding 
$45,838,936  of  stock,  and  the  new  issue  will  be  in  the  ratio 
of  one  share  of  new  stock  to  ten  shares  of  old.  The  pro- 
ceeds of  the  sale  will  be  used  for  normal  purposes. 

Consumers'  Power  Company,  Jackson,  Mich. — Employees 
have  been  offered  an  opportunity  to  become  holders  of  com- 
mon stock  at  the  reduced  price  of  $60  a  share,  to  be  paid 
for  at  the  rate  of  $1  per  month.  The  amount  of  stock  that 
may  be  purchased  is  governed  by  the  employee's  salary. 


Louisville  (Ky.)  <<a*  \  Electric  Company. — A  new  allot- 
ment of  the  $7o0,000  issue  of  the  three-and-one-half-year  6 
pel  cent  gold  note  of  the  company,  due  April  1,  1918,  are 
being  offered  R>t  a  price  to  yield  investors  5.75  per  cent. 
The  proceeds  from  the  sale  of  notes  will  provide  for  exten- 
sions to  generating  and  distributing  equipment  made  neces- 
sary by  the  growth  of  Louisville  and  the  increasing  de- 
mand for  gas  and  electric  service  for  commercial,  indus- 
trial and  domestic  purposes. 

Middletown  (Ohio)  Gas  &  Electric  Company. — The  com- 
pany has  increased  its  capital  stock  from  $350,000  to 
$700,000. 

Middle  West  Utilities  Company,  Chicago,  111. — Through 
the  sale  of  bonds  to  a  Chicago  banking  syndicate  the  com- 
pany has  provided  funds  for  the  retirement  of  its  three-year 
6  per  cent  collateral  notes,  of  which  the  original  issue  was 
$3,500,000,  at  maturity  June  1  next.  The  new  issue  con- 
sists of  ten-year  collateral-trust  6  per  cent  bonds,  due  Jan. 
1,  1925.  Out  of  its  current  cash  resources  during  the  year 
the  company  has  purchased  and  retired  $800,000  of  the 
notes,  due  June  1,  leaving  $2,700,000  outstanding. 

Pacific  Light  &  Power  Company,  Los  Angeles,  Cal. — 
Amended  articles  of  incorporation  of  the  company  have 
been  filed  with  the  clerk  of  Fresno  County.  By  the  change 
the  capital  stock,  which  is  $40,000,000,  divided  into  400,000 
shares  of  the  par  value  of  $100  each,  will  consist  of  144,405 
shares  of  7  per  cent  cumulative  prior  preferred  stock,  50,000 
shares  of  6  per  cent  cumulative  first  preferred,  100,000 
shares  of  second  preferred,  and  105,595  common  shares. 

Provincetown    (Mass.)    Light    &    Power   Company. — The 

Massachusetts  Gas  and  Electric  Light  Commission  has  just 
approved  the  issue  by  the  company  of  600  shares  of  stock  at 
$100,  to  purchase  the  property  of  its  predecessor,  the  Prov- 
incetown Light  &  Power  Associates. 

South  Dakota  Light  &  Power  Company,  Armour,  S.  D. — 
For  financial  and  other  reasons  the  South  Dakota  plants 
and  business  of  the  Interstate  Power  Company  have  been 
reorganized  as  a  separate  and  distinct  organization,  to  be 
known  as  the  South  Dakota  Light  &  Power  Company,  which 
has  been  incorporated  under  the  laws  of  the  State  of  South 
Dakota.  The  officers  of  the  company  are:  President,  W.  H. 
Burtis,  Decorah,  Iowa;  vice-president  and  manager,  J.  F. 
Cameron,  Armour,  S.  D.,  and  secretary  and  treasurer,  R.  T. 
Stewart,  Chicago,  111. 

Springfield  (Ohio)  Light,  Heat  &  Power  Company.— The 
Public  Utilities  Commission  of  Ohio  has  authorized  the 
company  to  issue  $181,000  of  its  twenty-year  5  per  cent 
general  and  refunding  mortgage  bonds  and  $100,000  of  its 
6  per  cent  preferred  stock,  both  to  be  sold  for  not  less  than 
80.  The  proceeds  from  the  sale  of  $150,000  worth  of  bonds 
and  all  of  the  capital  stock  are  to  be  used  for  the  reim- 
bursement of  the  company's  treasury  to  the  sum  of  $220,- 
000,  which  was  expended  from  income  for  the  construction 
of  additions,  extensions  and  improvements  to  its  plant  and 
for  facilities  for  the  first  nine  months  of  1915.  The  pro- 
ceeds from  the  remaining  $31,000  of  bonds  are  to  be  used 
for  the  reimbursement  of  the  company's  treasury  for  the 
amount  paid  from  income  into  the  sinking  fund,  under  the 
provisions  of  its  first  mortgage. 

Sullivan  County  Electric  Company,  Jasonville,  Ind. — The 
company  has  been  authorized  by  the  Public  Service  Commis- 
sion of  Indiana  to  purchase  from  a  bondholders'  committee 
the  entire  property  of  the  Indiana  Transmission  Company 
in  the  town  of  Jasonville  for  $58,200  and  to  assume  all  bills 
and  accounts  payable,  which  amount  to  approximately 
$5,000.  The  commission  also  has  authorized  the  Sullivan 
County  Electric  Company  to  issue  $24,000  of  common  stock 
and  $49,000  of  bonds,  the  proceeds  to  be  used  principally 
in  the  purchase  of  the  Jasonville  properties. 

Trumbull-Vanderpole  Electric  Manufacturing  Company, 
Bantam,  Conn. — The  company  recently  filed  a  certificate 
with  the  Secretary  of  State  of  Connecticut  showing  an  in- 
crease in  its  capital  stock  amounting  to  $22,200,  making 
the  total  stock  $92,000.  The  number  of  additional  shares 
authorized  was  222. 

United  Electric  Securities  Company,  Boston,  Mass.— An 
issue  of  $500,000  of  collateral  trust  5  per  cent  gold  bonds 
due  Aug.  1,  1944,  is  being  offered  at  99  and  interest  to 
yield  5.07  per  cent. 
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New  Utility  and  Industrial  Companies 

The  Thornton  Light  &  Power  Company  of  Thornton,  Iowa, 
has  been  incorporated  with  a  capital  stock  of  $10,000  by 
H.  0.  Chase  and  others. 

The  Smitherman  Power  Company  of  Troy,  N.  C,  has  been 
incorporated  with  a  capital  stock  of  $300,000  to  supply  elec- 
tricity for  lamps  and  heaters  and  motors. 

The  Tiskilwa  Electric  Light  Company  of  Spring  Valley, 
111.,  has  been  chartered  with  a  capital  stock  of  $10,000  by 
C.  H.  Brown,  Constant  Brown  and  others. 

The  Rock  Run  Light,  Heat  &  Power  Company  of  Burn- 
side,  Pa.,  has  been  granted  a  charter  with  a  capital  stock  of 
$5,000.    W.  O.  Hoover  of  Clearfield,  Pa.,  is  treasurer. 

The  Spirit  Lake  Company  of  Portland,  Me.,  has  been  in- 
corporated with  a  capital  stock  of  $30,000  for  the  purpose 
of  constructing  and  operating  electric-lighting  and  power 
plants. 

The  Ponca  Light  &  Power  Company  of  Sioux  City,  Iowa, 
has  been  chartered  with  a  capital  stock  of  $50,000.  The 
officers  are  E.  L.  Snyder,  president,  and  W.  J.  McFadden, 
secretary. 

The  Southwestern  Public  Service  Company  of  Ardmore, 
Okla.,  has  been  incorporated  with  a  capital  stock  of  $50,000 
by  J.  L.  Hamon  of  Ardmore,  W.  F.  Kerr  of  Oklahoma  City, 
and  F.  L.  Hamon  of  Weatherford,  Tex. 

The  A.  B.  Wilson  Company  of  Cleveland,  Ohio,  has  been 
incorporated  by  A.  B.  Wilson,  N.  J.  Wilson,  M.  C.  Haugh, 
C.  D.  Simmons  and  C.  B.  Bayly.  The  company  is  capitalized 
at  $10,000  and  intends  to  deal  in  electrical  goods,  supplies, 
etc. 

The  Commercial  Power  Company  of  Jersey  City,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $250,000  to 
generate  and  distribute  electricity.  The  incorporators  are 
L.  H.  Gunther,  C.  H.  Jarvis  and  H.  O.  Black  of  Jersey  City, 
N.  J. 

The  Progressive  Electric  Light  Company  of  Franklin 
Springs,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of 
$6,000  by  J.  W.  Dawes,  C.  B.  Vanslyke  and  J.  B.  Coleman 
of  Franklin  Springs,  to  supply  electricity  for  lamps,  heat- 
ers and  motors. 

The  Bridgeport  Electric  Manufacturing  Company  of 
Bridgeport,  Conn.,  has  been  incorporated  by  Robert  Weber, 
Jr.,  Charles  S.  Ferrett  and  Willy  E.  Heldt,  all  of  Bridge- 
port, Conn.  The  company  is  capitalized  at  $100,000  and 
will  manufacture  electrical  goods,  etc. 

The  Electric  King  Sales  Department  of  Buffalo,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $5,000 
for  the  purpose  of  manufacturing  and  dealing  in  sewing 
machines  and  electrical  devices.  The  incorporators  are 
C.  G.  Babcock,  J.  Markel  and  W.  Grant  King,  101  Chapin 
Parkway,  Buffalo,  N.  Y. 

The  Washington  Lighting  Company  of  Washington,  N.  C, 
has  been  incorporated  by  Clausen  Bachman,  Philadelphia, 
Pa.;  J.  T.  Bland  and  Stephen  C.  Bragaw  of  Washington, 
N.  C.  The  company  is  capitalized  at  $10,000  and  intends 
to  construct  and  operate  electric  and  gas  plants  and  also  to 
do  a  general  contracting  business. 

The  General  Brass  &  Supply  Company  of  New  York,  N. 
Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to 
manufacture  and  deal  in  electrical  machinery  and  devices 
and  to  do  a  general  engineering  contracting  business.  The 
incorporators  are  David  Eisenstat,  Mitchell  Lubow  and  Isidor 
P.  Heller,  866  Manida  Street,  the  Bronx,  New  York,  N.  Y. 

The  Wilson  Electric  Devices  Company  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
to  manufacture  and  deal  in  instruments  and  machinery 
and  to  do  a  general  electrical  and  mechanical  engineering 
business.  The  incorporators  are  M.  C.  Dobson,  A.  M.  Lovi- 
bond  and  D.  H.  Wilson,  230  West  114th  Street,  New  York, 
N.  Y. 

The  Sarco  Company  of  Esopus,  N.  Y.,  has  been  chartered 
with  a  capital  stock  of  $150,000  to  manufacture  machinery, 
steam  traps,  temperature  regulators,  engineering,  railway 
and  electrical  supplies.  The  incorporators  are  M.  D.  Isrel, 
201  West  107th  Street,  New  York,  N.  Y.;  H.  Huber,  1390 
East  Fifteenth  Street,  and  G.  E.  Kimmerle,  1034  Forest 
Avenue,  Brooklyn,  N.  Y. 


Trade  Publications 

Starters.— The  Sundh  Electric  Company,  New  York,  has 
recently  issued  leaflets  on  its  motor  starters  and  magnet- 
operated  switches. 

Exhaust  Fan. — Exhaust  and  duplex  cone  fans  are  the  sub- 
ject of  an  illustrated  catalog,  No.  180,  published  by  Howard 
&  Morse,  45  Fulton  Street,  New  York. 

Reflectors.— The  A-A  Electric  Manufacturing  Company, 
Bridgeport,  Conn.,  has  issued  Bulletin  H,  which  contains 
information  on  the  company's  steel  reflectors. 

Electrically  Operated  Fans.— The  Fidelity  Electric  Com- 
pany, Lancaster,  Pa.,  has  prepared  an  illustrated  leaflet 
which  describes  and  illustrates  its  electric  fans. 

Insulation-Testing  Sets.— James  G.  Biddle,  1211  Arch 
Street,  Philadelphia,  Pa.,  has  issued  an  illustrated  pamphlet 
entitled  "A  Stitch  in  Time"  on  "megger"  insulation-testing 
sets. 

Steel  Conduit.— The  National  Metal  Molding  Company, 
Pittsburgh,  Pa.,  has  recently  prepared  an  illustrated 
pamphlet  on  its  "Sherarduct"  sherardized  rigid-steel 
conduit. 

Lamp  Guards. — A  large-sized  folder  illustrated  in  colors 
has  been  issued  by  Harvey  Hubbell,  Inc.,  Bridgeport,  Conn., 
which  is  descriptive  of  various  types  of  incandescent-lamp 
guards. 

Electric  Appliances. — Catalog  No.  64,  prepared  by  the 
Lindstrom,  Smith  Company,  1100  South  Wabash  Avenue, 
Chicago,  111.,  describes  its  "White  Cross"  electric  vibrators 
and  other  electric  specialties. 

Telephone  Holders  and  Accessories. — The  K  &  B  Com- 
pany, 25  North  Seventh  Street,  Philadelphia,  Pa.,  has  re- 
cently published  a  revised  edition  of  a  catalog  on  its  tele- 
phone  holders   and   accessories. 

Small  Electric-Lighting  Plants. — Descriptive  Leaflet  No. 
3795,  published  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  contains  illustrations 
of  and  information  on  its  small  generating  plants. 

Dry  Storage  Battery.— J.  P.  Mentzer  &  Company,  Chi- 
cago, has  issued  a  pamphlet  which  is  a  fac-simile  of  its  dry 
storage  battery.  The  booklet  contains  data  on  operating 
characteristics,  construction  and  uses  of  the  battery. 

Electric  Ranges. — The  Globe  Stove  &  Range  Company 
of  Kokomo,  Ind.,  has  issued  a  pamphlet,  of  such  size  that 
it  may  be  used  as  an  envelope  stuffer,  which  gives  direc- 
tions for  using  and  tells  the  cost  of  operating  Globe 
electric  ranges. 

Single-Phase  Motors.— The  Century  Electric  Company,  St. 
Louis,  Mo.,  has  prepared  Bulletin  No.  21,  which  contains  a 
large  amount  of  information  and  numerous  illustrations  of 
applications  of  its  single-phase  self-starting  motors  of  the 
repulsion-induction  type. 

Electrically  Operated  Fans.— The  Robbins  &  Myers  Com- 
pany, Springfield,  Ohio,  has  prepared  Catalog  No.  1081, 
which  is  illustrated  and  printed  in  colors,  on  its  desk,  os- 
cillating, ceiling  and  exhaust  fans  and  its  hat-cleaning  mo- 
tors, for  alternating-current  and  direct-current  operation. 

Centrifugal  Pumps.— Bulletin  108-A,  prepared  by  the 
Wheeler  Condenser  &  Engineering  Company,  Carteret, 
N.  J.,  contains  information  on  and  illustrations  of  a  large 
number  of  types  of  centrifugal  pumps  for  condenser,  irriga- 
tion, drainage,  dry-dock  and  general  mill  and  power-plant 
service. 

Municipal  Installations  of  Diesel  Engines.— The  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  St.  Louis,  Mo.,  has 
recently  issued  several  attractively  illustrated  bulletins 
which  contain  information  on  Diesel-engine  sets  employed 
by  the  city  of  Esterville,  Iowa,  the  city  of  Menasha,  Wis., 
and  the  Northwest  Light  &  Power  Company,  Hutchinson, 
Minn. 

Ornamental  Lighting  Standards. — The  Electric  Railway 
Equipment  Company,  Cincinnati,  Ohio,  has  prepared  Cata- 
log E,  which  describes  and  illustrates  its  lamp  standards 
for  supporting  high-efficiency  tungsten  lamps,  Catalog  D 
(fourth  edition)  on  one-light,  three-light  and  five-light  orna- 
mental lamp  standards,  and  Catalog  No.  16  on  tubular-steel 
poles  and  pole  fittings. 
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and    which    Includes    taking    over    the    Port 
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st. ill. ii  nui  of  wires  Mini  lighting  over  I  miles 
of  terrltorj   in  Ciown  Point,  N.   3T.,  and  ad 
joining   towns,   together   with   the  construe 
tmn  oi  .i  8000  lip    power  plant  and  a  wood 
on  Bta  ve    and    steel    pipe    line    5200    ft.    In 
length,   thus   Increasing   the  statu-  bead  of 
ompany's   power   source    from    LOO   ft. 
to   100  it.,  lias  peen  completed  by  the  pur- 
chase of  the  stork   iii   tin-  company   owned 
i>\   Wall. mi    Murray  of  Saranac  Lake,  N.  v.. 
and    !•'.    Mum  in-    Dyer    d    Co.,    New     fork, 
N     \  .    who    own    iin-    ii. hi. una    Pwr,    Co., 
Rutland,     In  addition  to  the  rights  owned 
by  the  Port  Eienrj   company,  the  now  Inter 
eats  have  acquired  additional  rights,     Con- 
traits   have  already   been   placed    with   the 
National   Pipe  &  Tank  Co.,  Portland,  Ore  ; 
the  Lupins  Steel  Cov   Boston,  .Mass.,  the  S. 
Morgan-Smith  Co.,  York,  Pa.,  and  the   Cos 
ton  office  of  the  General  Electric  Co.  for  the 
hydroelectric     equipmenl     tor     the     power 
house    to    be    built   by    Fred    II.    Remington, 
Rutland. 

ST.  A  I. BANS,  VT. — The  Public  Service 
Commission  has  granted  the  Vermont  Pwr. 
&  Mfg.  Co.,  St.  Albans,  permission  to  sell 
its  property  anil  holdings  to  the  Public  EL 
Lt.  Co.  of  Boston,  Mass.  It  has  also 
granted  a  certiticate  to  the  Pub.  El.  I.t, 
Co.  to  do  business  in  the  same  towns  where 
the   Vermont   company    has   been   operating. 

BOSTON,  MASS.— Bids  will  be  received 
by  the  Schoolhouse  Commissioners  of  the 
City  of  Bostor.  until  Feb.  8  for  furnishing 
and  installing  elevator  and  elevator  machine 
in  the  Boston  Industrial  School  for  Boys, 
Parker  and  Halleck  Streets,  Roxbury,  Bos- 
ton, Mass.  Copy  of  proposal  may  be  ob- 
tained at  the  office  of  the  commissioners, 
Room  1009,  City  Hall  Annex,  Boston. 

BRIDGEPORT,  CONN. — The  Board  of 
Apportionment  has  been  asked  again  this 
year  to  provide  funds  for  extensions  to  the 
ornamental  street-lighting  system. 

CROMWELL,  CONN. — The  Connecticut 
River  Pwr.  Co.,  New  London,  is  planning 
to  extend  its  transmission  lines  from  Ber- 
lin to  the  Connecticut  River  front  in  Crom- 
well, thence  to  Middletown.  The  company 
also  contemplates  the  erection  of  a  steam 
plant  in  Cromwell,  to  be  used  as  an  aux- 
iliary. 

NEW  LONDON,  CONN.— The  city  has 
awarded  the  Connecticut  Pwr.  Co.  a  con- 
tract for  lighting  the  city  for  a  period  of 
five  years.  Under  the  terms  of  the  new 
contract  the  flaming  lamps  now  in  use  will 
be  replaced  with  inclosed-arc  lamps. 


Construction 

Newa  of  Projects,  Plans,  Bids  and  Con 

trails,    \olrson   Wi.rl.    I   mid    \\  I J 


Middle  Atlantic 

BALDWIN,  N.  Y. — Bids  will  be  received 
by  P.  D.  Smith,  secretary,  at  the  office  of 
the  board  of  education,  Baldwin,  L.  I.,  until 
Feb.  15  for  construction  of  Baldwin  Public 
School  No.  3.  Separate  bids  to  be  submitted 
for  heating,  plumbing,  electrical  work  and 
general  construction.  Copies  of  plans  and 
specifications  may  be  obtained  at  the  office 
of  Tooker  &  Marsh,  architects,  101  Park 
Avenue,  New  York,  N.  Y.,  upon  deposit 
of   $25. 

DUNDEE,  N.  Y. — E.  L.  Bailey,  owner  of 
the  local  electric-light  plant,  has  been 
granted  a  franchise  to  extend  the  trans- 
mission lines  throughout  the  town  of  Star- 
key,  which  will  reach  Seneca  Lake.,  covering 
a  territory  of  1500  additional  population. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner.  Mu- 
nicipal Building,  New  York,  until  Feb.  15  for- 
furnishing  electrical  fittings  and  supplies. 
Blank  forms  and  further  information  may- 
be obtained   at   the  above   office. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings,  Department- of  Educa- 
tion, Park  Avenue  and  Fifty-ninth  Street. 
New  York,  until  Feb.  14,  for  installing 
electric  equipment  in  new  Public  School  93. 
on  Forest  Avenue,  between  Woodbine  and 
Madison  Streets,  Ridgewood  Heights,  bor- 
ough of  Queens.  Blank  forms,  plans  and 
specifications  may  be  obtained  or  seen  at 
the  above  office  and  at  branch  office,  69 
Broadway,    Flushing. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Board  of  Health  of  the  Department 
of  Health,  corner  of  Centre  and  Walker 
Streets,  New  York,  until  Feb.  15  for  fur- 
nishing material  required  for  the  equipment 
of  the  various  power  plants  in  operation  at 


the  various  hospital!  ot  the  Department  of 
Health    with    biowei  ail     ducts, 

gra i.  ba n  and  certa i n  uppllei  a nd  work  to 
repair  brickwork  In  boiler  furnaces,  Plans 
maj  be  seen  and  blank  forma  for  the  above 
work  maj  be  obtained  at  the  office  of  the 
chief  clerk  of  i  he  i  lepartment  of  i  [ealth. 

NIAGARA    FALLS,    N.    V.     Negotiations 

:  practicall)    been    closed    between    the 

ra,  i  .ockporl  &  I  intai  lo  Pwr.  (  to.,  Buf- 

falo,   and    the    Union   Carbide  Co.,    Niagara 

Falls,  whereby  the  former  will  furnish  the 

tatter  20,000  l.|>.  to  operate  its  plant  here. 
The  new  chemical  plant  to  be  ■ 
oi'  tin-  Allows  Co.  plant  at  the  north  end 
will  take  10,000  hp.,  and  1(1,000  lip.  will  be 
distributed  among  a  number  of  smaller 
manufacturing  plants.  The  company  ex- 
pects to  have  Its  transmission  line  to  Niag- 
ara Falls  coin,  .'ted  and  in  operation  in 
about  two  months. 

NTACK,  N.  Y. — The  capital  stock  of  the 
Rockland  Lt  &  Pwr.  Co.,  Nyack,  has  been 
increased    from    $800,000    to    $1,000,000. 

OLEAN,  N.  T. — The  Olean  El.  Lt.  &  Pwr. 
Co.  has  applied  to  the  Public  Service  Com- 
mission for  permission  to  issue  and  sell 
$126,000  in  bonds  and  $33,300  in  capital 
stock. 

PATCHOGUE,  N.  Y.— The  Board  of  Vil- 
lage Trustees  has  awarded  the  Patchogue 
El.  Lt.  Co.  the  contract  for  street-lighting 
for  a  period  of  five  years  and  a  50-year 
franchise.  Under  the  terms  of  the  new 
contract  the  company  will  install  a  new 
street-lighting  system.  In  the  business  sec- 
tion ornamental  standards  will  be  used. 
R.  R.  Haw'-ins  is  manager  and  treasurer  of 
the  company. 

WATERVLIET,  N.  Y. — Plans  are  be- 
ing considered  for  improvements  to  the 
municipal  electric-light  plant,  for  which 
$20,000  has  been  appropriated. 

BARNESBORO,  PA. — The  North  Cam- 
bria St.  Ry.  Co.,  Johnstown,  is  considering 
extending  its  street  railway  from  Barnes- 
boro  to  Hastings,  a  distance  of  about  4 
miles. 

HAUTO,  PA.— The  Lehigh  Navigation 
El.  Co.,  Hauto,  has  applied  for  charters  in 
Ruscombmanor,  Rockland,  Muhlenberg  and 
Upper  Alsace  Townships   in   Berks  County. 

MILTON,  PA. — The  Northumberland  Gas 
&  El.  Co.,  Sunbury,  has  purchased  a  site  in 
Milton  on  which  it  proposes  to  erect  a 
power  plant,  to  be  equipped  with  two  500- 
hp.  boilers  and  steam  turbine.  Provision 
will  be  made  for*  the  installation  of  addi- 
tional  units   as   required. 

MOUNT  GRETNA,  PA. — The  property  of 
the  Mount  Gretna  Lt.  &  Pwr.  Co.  has  been 
purchased  by  the  Weimer  El.  Co.  of  Leba- 
non. The  Weimer  company,  which  will 
merge  the  seven  companies  supplying  elec- 
trical service  in  the  territory  adjacent  to 
Mount  Gretna  with  the  Mount  Gretna  Co  , 
will  secure  energy  from  the  Edison  El. 
Illg.   Co.   of  Lebanon. 

PHILADELPHIA,  PA. — The  contract 
for  e'ectrical  work  in  the  new  Citv  Club. 
313  South  Broad  Street,  has  been  awarded 
to  the  LTnited  Electrical  Construction  Co., 
Philadelphia,  and  that  for  elevators  to  the 
Otis   Elevator   Co. 

PHILADELPHIA,  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C,  until  March  1,  for  a  new  engine  and 
generator  in  the  United  States  post  office 
and  court  house  at  Philade^hia,  Pa.  For 
details   see   proposal   columns. 

PHILADELPHIA,  PA.— Contracts  have 
been  awarded  for  equipment  at  the  St. 
Mary's  Hospital  at  Frankford  Avenue  and 
Calmer  Street,  as  follows:  For  lighting 
fixtures  to  the  H.  W.  Johns-Manville  Co.  ; 
for  electric  dumbwaiters  to  the  Otis  Ele- 
vator Co.,  and  for  refrigerating  machinery 
to   H.    Dantelsorg,    Philadelphia,   Pa. 

PITTSBURGH.  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  ar- 
chitect. Treasury  Department,  Washing- 
ton. D.  C,  until  Feb.  17  for  extension  of 
power  house  in  connection  with  the  experi- 
ment station.  Bureau  of  Mines.  Pittsburgh. 
Pa.  Drawings  and  specifications  may  be 
obtained  from  the  superintendent  of  con- 
struction. 4902  Forbes  Street,  Pittsburgh, 
Pa.,  or  at  the  above  office. 

HAMMONTON.  N.  J.— The  Hammonton 
El.  Lt.  Co.  is  installing  a  directly  con- 
nected generating  unit,  consisting  of  on* 
300-hp.  Ames  single-valve  engine  and  a 
275-kva.  Westinghouse  generator.  Herbert 
C.    Doughty    is    superintendent. 


JERSEY     CITY,    N     .1      Thi     Clt}     Coma 

otiuUng    wiiii    tin-    ii. i.i  on 

Board    ol    Trudu    foi    the    In  tallatlon 

oi   a    ii.  v.    :  1 1 . .  i  lighting  t->  i  !■  in  along  i  t  n- 

1 1 . 1 1     \  \ .  1 1 1 1 . 

SALEM,  N.  .1  The  Board  ot  Public 
L'lilltli  runted    I  he    Sulem    &    I'enns- 

i  i    •      ■  . . 
'nui   ii.   Im.ii.i     .iii.i    •,  i    ,  .nun   in   cunilul 

i  he  "in  Ire  pi Ii    to  bi    u  cd   loi    thi    con« 

structlon    oi     a     new     line    from    Salem    to 

BALTIMi  »RE,  MD  The  baltlmon 
per  Smelting  ,v  Rolling  < '..  ,  Kouith  Avenue 
and  Fifth  Stieet,  is  planning  a. I. in 
its  plant  a  ml  piopo  i  i ..  •  i  '< ■■  I  build; 
land  recent  l>  pui chaw  .1  1 1  om  I  he  < 
iron  it  Steel  <  '<>.  and  to  place  tanl 
electrolytic  treatment  ol  coppi  i  to  tl 
i.  m   of   nun.  to  5000  i. .us  pi  .    month      <  ton* 

tracts     for     buildings    and     maclnnei  ;. 

been   Let. 

I  IAMBRIDGE,    MD.      Thi  Shore 

Gas    &     El.     Co.,     which    controls    the    Can> 
in  Idge   Gaa   .<    LCI.    Co.,   is  erecting  an 
trie    transmission    line    from    Sharptown   to 
Cambridge. 

CUMBERLAND,  AID. — The  proposal  to 
issue  $2.,,0oo  in  bonds  for  improvements  to 
the  municipal  electric-light  plant  wui  be 
submitted  to  the  voters. 

COWEN,  \v.  VA.  Application  has  been 
in. 1. 1.  in  the  Council  by  Walter  Mills  and  J. 
S.  Mills  lor  a  franchise  to  install  an  elec- 
tric-light plant  and  to  lay  water  mains  in 
Cowen. 

SISTERSVILLE,  W.  VA. — A  site  haa 
been  secured  in  Sistersville  by  the  Caldwell 
Chemical  Co.,  Evansviile,  Ind.,  on  which  it 
Will  erect  a  plant  lor  the  manufacture  of 
chemicals,  at  a  cost  of  about  $100,000.  Con- 
siderable electric  equipment,  it  is  under- 
stood, will  be  required. 

BIG  STONE  GAP,  VA. — The  El.  Trans- 
mission Co.  of  Virginia,  recently  organized 
as  a  subsidiary  ot  the  Middle  West  Utili- 
ties, Chicago,  111.,  has  taken  over  the  El. 
Transmission  Co.,  the  Powell  Valley  Lt.  & 
Pwr.  Co.,  Big  Stone  Gap,  and  the  Penning- 
ton Lt.  Co.  The  new  company  owns  a 
generating  station  of  3500-kw.  rating  and 
22  miles  of  30,000-volt  transmission  lines,  all 
on  private  right-of-way,  and  about  200 
acres  of  coal  lands.  It  has  closed  contracts 
with  several  coal-mining  companies  to 
furnish  electrical  energy,  the  largest  being 
with  the  Stonega  Coke  &  Coal  £!o.  of  Big 
Stone  Gap  for  a  minimum  of  3000  hn. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  general  supply 
committee,  the  Auditors'  Building,  Wash- 
ington, D.  C,  until  March  6,  for  furnishing, 
as  they  may  be  ordered  from  time  to  time 
during  the  fiscal  year  beginning  July  1, 
1916,  and  ending  June  30,  1917,  the  follow- 
ing material,  supplies  and  equipment  to  the 
various  governmental  departments  and  in- 
dependent establishments  in  the  city  of 
Washington.  Class  (1)  stationery  and 
drafting  supplies;  (2)  hardware,  metals, 
leather  and  saddlery;  (5)  laboratory  ap- 
paratus and  hospital  appliances  and  sur- 
gical instruments;  (6)  electrical,  engineer- 
ing and  plumbing  supplies;  (12)  photo- 
graphic supplies,  meteorological  instru- 
ments, towers,  etc.;   (15)  incandescent  elec- 


New  Lighting  System  Proposed 
for  New  Orleans 

On  March  15,  1916,  W.  B.  Thompson,  com- 
missioner of   public   utilities   of   the  city   of 
New    Orleans,    will    sell    at    auction    a    ten- 
>rear    franchise    governing    the 
lighting    of    streets    and    parks 
—  and  the  supplying  of  electrical 

energy  for  the  public  buildings. 
The  street-lighting  system 
which  it  is  planned  to  erect 
under  the  new  franchise  will 
consist  of  404  series  magnetite 
5.5  amp.,  412.5-watt  direct- 
current  arc  lamps  equipped 
with  refractors'  and  fed  from 
underground  wires;  2683  arc 
lamps  of  the  same  type  fed 
from  overhead  lines  ;  1758  sin- 
gle 250-cp.  incandescent  lamps, 
mounted  on  ornamental  iron 
standards  like  the  one  shown 
in  the  accompanying  illustra- 
tion, maintained  from  under- 
ground circuits,  and  128  five- 
lamp  standards,  also  fed  from 
underground  mains.  The  en- 
tire lighting  system  must  be 
ready  for  operation  within  18 
months  from  the  date  of  the 
acceptance  of  the  franchise. 
The  single-lamp  standards,  as 
well  as  much  of  the  remainder 
of  the  system,  have  been  de- 
signed under  the  direction  of 
Foster  Olroyd,  city  electrician 
of  New  Orleans. 
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trie  lamps  (special  form  A)  ;  (16)  incan- 
descent gas-lamp  supplies;  (17)  motor 
trucks  (special  torm  A)  ;  (18)  computing 
machines  and  typewriter  equipment  and 
repair  parts  (special  form  A)  ;  (19  electric 
service;  (20)  telephone  service.  Bidders 
desiring  to  submit  proposals  should  apply 
to  the  superintendent  of  supplies,  general 
supply  committee,  the  Auditors'  Building, 
Washington. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C.i  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies: Newport,  R.  I.,  Schedule  9235 — 400 
air-pressure  gages.  Annapolis,  Md.,  Sched- 
ule 9233 — one  50-kw.  generator  set.  Phila- 
delphia, Pa.,  Schedule  9230 — 16  steam 
traps.  Brooklyn,  N.  Y.,  Schedule  9238 — 
miscellaneous  steam  traps ;  Schedule  9222 
— three  auxiliary  feed  pumps,  three  main 
boiler-feed  pumps,  two  circulating  distiller 
pumps,  two  condenser  air  dynamo  pumps ; 
Schedule  9230 — 25  vertical,  simplex-feed 
pumps;  Schedule  9221 — six  oil  service 
pumps.  Washington,  D.  C,  Schedule  9225 
— one  outfit  for  pumping  water.  Pensa- 
cola,  Fla.,  Schedule  9223 — one  automatic 
cylindrical  grinder.  Portsmouth,  N.  H., 
Schedule  9249 — 200  copper  dies.  Boston, 
Mass.,  Schedule  9251 — miscellaneous  copper 
wire.  Mare  Island,  Cal.,  Schedule  9244 — 
one  storage  battery,  one  motor-generator 
set,  one  switchboard,  and  three  trans- 
formers. Brooklyn,  N.  Y.,  Schedule  9252 — 
6500  ft.  interior  communication  cable,  mis- 
cellaneous telephone  cable,  950  lb.  hard 
sheet  rubber;  Schedule  9245 — two  direction- 
finding  radio  sets.  Philadelphia,  Pa., 
Schedule  9252 — miscellaneous  magnet  wire. 
Washington,  D.  C,  Schedule  9254 — 1500  lb. 
brass  tubing;  Schedule  9255 — miscellaneous 
steel  tubing;  Schedule  9253 — one  hydraulic 
pump.  Applications  for  proposals  should 
designate   the  schedule   desired  by  number. 

WASHINGTON,     D.     C.— Foreign     trade 
opportunities  are  announced  by  the  Bureau 
of    Commerce     Reports    as    follows :       No. 
19,842 — An    American    consular    officer    in 
Spain   reports   that   a   company    in   his   dis- 
trict is  in  the  market  for  steel  axles,  wheels 
and    tires    for    trolley    cars,    rails,    switch- 
points  and  frogs,  safety  signals  with  oper- 
ating apparatus,  iron  and  steel  beams,  lum- 
ber   and    all    classes    of    building    material. 
It  is  also  stated  that  the  firm  will  soon  be 
in  the  market  for  equipment  of  a  connecting 
line  of  about   2y2   miles,   consisting  of  four 
first-class  cars   suitable   for  suburban   traf- 
fic,  overhead-trolley    system.      No.    19,845 — 
An  American  consular  officer  in  one  of  the 
neutral    European    countries    states    that    a 
firm  which   is  building  a   post  office  in  his 
district  is   in   the  market   for   11,000   sq.   m. 
(about   118,300   sq.    ft.)    of   prismatic  glass, 
extra  transparent,  3  cm.    (about  1   1/5  in.) 
thick,  interior  telephone  system,  connecting 
200  rooms,   250   electric  clocks,   250   electric 
bells,    150    desk   keyboards    with   from    four 
to  six  bells  each,  and  pneumatic-tube   sys- 
tem,    diameter     of     tubing     3     in.       Corre- 
spondence should  be  in  Spanish.     Weights 
and  measures  should  be  in  the  metric  sys- 
tem.    Discounts,  terms  and  full  details,  ac- 
companied  by   illustrations  or  photographs, 
should  be  furnished.     No.  19,854 — An  Amer- 
;  ican  consular  officer  in   China  reports   that 
;  a  firm   in   his  district   is  in  the  market  for 
'  equipment  and  accessories  for  the  installa- 
,  tion  of  an  electric-lighting  plant.     It  is  pro- 
i  posed  to  install  a  water-tube  boiler,  a  sur- 
face condenser,  a  reciprocating  100-hp.   en- 
gine  of   400   r.p.m.    and    a    60-kw.,    220-volt 
dynamo.     About  40,000   ft.   to   50,000   ft.   of 
insulated   wire  of  various  sizes  will  be  re- 
quired.    Correspondence   should   be   in   Chi- 
nese,   but   may    be   sent    in    English   to   the 
consulate,    where   translation   will   be   made 
and   forwarded   to   the   firm.      No.    19,872 — 
An     American     consular     officer     in     India 
writes  that  a  firm  in  his  district  wishes  to 
communicate    with    American    manufactur- 
ers of  electric  bells,   lamps,   telephones,   oil 
motor   fans,    novelties,    etc.      No.    19,876 — A 
man    in    Spain    informs    an    American    con- 
sular   officer    that    he    desires    to    purchase 
steel    cables    in    large    quantities.       Corre- 
spondence should   be   in   Spanish.      No.    19,- 
,913 — A    commercial    agent    of    the    bureaj 
transmits  an  inquiry  from  a  firm  in  Switz- 
.  erland   which    desires   to   purchase   electric- 
lamp  sockets,  both  with  and  without  keys. 
Samples,     catalogs     and     full     information 
should  be  sent.     No.   19,917 — A  commercial 
:  organization    in    the    United    States    writes 
that  a  firm  in  the  United  Kingdom  desires 
to    communicate    with    American    manufac- 
turers of  lenses   for   electric   pocket   lamps. 
No.  19,926 — A  commercial  agent  of  the  bu- 
reau transmits   an    inquiry   from   a  firm   in 
the    Netherlands    which    desires    to    receive 
samples,   prices   and   full   information    from 
American  manufacturers  of  tungsten  metal- 
'filament    electric     lamps,     similar    to     that 
known  as  "Astra";  bulbs  for  electric  lamps 
and    accessories   for   same.      No.    19,934 — A 
commercial   agent  of  the  bureau   transmits 
ari  inquiry  from  a  firm  in  the  United  States 
which  desires  to  communicate  with  Ameri- 


can manufacturers  of  tools,  hardware, 
builders'  supplies,  wire  goods,  electrical 
supplies  and  specialties,  kerosene  and  gaso- 
line engines,  pumps,  lubricating  oil,  etc., 
with  a  view  to  the  introduction  of  such 
goods  in  China.  No.  19,945 — The  British 
Trade  Commissioner  in  New  Zealand  re- 
ports that  tenders  will  be  received  at  the 
office  of  the  town  clerk,  Raetihi  (North 
Island),  until  March  14,  for  supplying  and 
erecting  a  40-kw.  hydroelectric  generating 
set,  switchboard,  etc.  Copies  of  specifica- 
tions and  drawings  may  be  obtained  from 
H.  W.  Climie  &  Son,  Raetihi,  New  Zealand, 
upon  deposit  of  $4.86,  which  will  be  re- 
funded upon  a  bona  fide  tender.  The  bu- 
reau has  no  further  information  in  regard 
to  this  opportunity.  No.  19,866 — An  Amer- 
ican consular  officer  in  Spain  writes  that  a 
man  in  his  district  desires  to  represent 
American  manufacturers  of  brass  tubing 
such  as  is  used  for  certain  rods  and  light- 
ing fixtures.  No.  19,965 — A  commercial 
agent  of  the  bureau  transmits  an  inquiry 
from  a  man  in  Colombia  who  desires  to 
receive  catalogs,  prices  and  full  information 
from  American  manufacturers  and  export- 
ers of  pumps,  rams,  gas  engines,  plumbing 
outfits,  hot  and  cold  water  systems,  burglar 
alarms,  etc.  Further  information  may  be 
obtained  upon  application  to  the  Bureau 
of  Foreign  and  Domestic  Commerce,  De- 
partment of  Commerce,  Washington,  D.  C, 
or  its  branches. 


North  Central 

ISHPEMING,  MICH.  —  The  Cleveland- 
Cliffs  Iron  Co.,  it  is  reported,  is  contem- 
plating the  construction  of  a  large  hydro- 
electric plant  on  Dead  River  north  of  Ish- 
peming. 

MONROE,  MICH. — At  an  election  held 
Jan.  24  the  proposal  to  issue  $75,000  for 
the  installation  of  a  municipal  electric- 
light  plant  was  defeated. 

PETOSKEY,  MICH. — At  an  election  to 
be  held  Feb.  14  the  proposal  to  issue  $35,000 
in  bonds  to  purchase  the  power  plant  of 
the  W.  L.  McManus  Lumber  Co.  will  be 
submitted  to  the  voters.  It  is  proposed  to 
operate  it  in  connection  with  the  municipal 
electric-light  plant. 

AKRON,  OHIO. — Preparations  are  being 
made  by  the  Northern  Ohio  Trac.  &  Lt.  Co., 
Akron,  it  is  reported,  to  triple  the  output  of 
its  plant  at  the  Gorge.  The  plans  provide 
for  the  installation  of  two  20,000-kw.  turbo- 
generators and  accessories. 

ALLIANCE,  OHIO. — The  installation  of 
a  municipal  electric-light  plant,  to  cost 
about  $10o,000,  is  under  consideration. 
Joseph  McConnell  is  director  of  public 
service. 

CLEVELAND,  OHIO. — Plans  have  been 
filed  with  the  City  Building  Department  by 
the  Cleveland  El.  Illg.  Co.  for  the  erection 
of  a  substation  (56  ft.  by  50  ft.),  to  be 
erected  at  6513  Union  Street,  to  cost  about 
$16,000. 

COLUMBUS,  OHIO. — Preparations  are 
being  made  by  the  Columbus  Ry.,  Pwr.  & 
Lt.  Co.  for  the  installation  of  a  6500-kw., 
4150-volt  Curtis  turbo-generator  at  its 
Columbus  station.  The  company  is  also 
planning  to  erect  a  three-phase,  13,200-volt 
transmission  line  to  South  Columbus,  to 
cost  about  $60,000.  The  line  will  be  part 
overhead  and  part  underground  construc- 
tion. 

OLMSTED  FALLS,  OHIO. — Bids  will  be 
received  by  F.  R.  Gallagher,  clerk  of  the 
board  of  education  of  the  Olmsted  Town- 
ship Rural  School  District,  until  Feb.  28 
for  the  construction  of  school  building,  in- 
cluding electric  wiring.  Plans  and  specifica- 
tions are  on  file  with  W.  H.  Nicklas,  Euclid 
Building,    Cleveland. 

SPRINGFIELD,  OHIO. — Plans  are  being 
considered  by  the  Robbins  &  Myers  Co., 
Springfield,  for  the  construction  of  a  large 
addition  to  its  plant.,  which  with  machin- 
ery will  cost  about  $200,000.  Considerable 
electrical  equipment,  it  is  understood,  will 
be    required. 

STEUBENVILLE,  OHIO. — An  entire  new 
street-lighting  system  will  be  installed  if 
the  lamps  installed  on  trial  prove  satisfac- 
tory. The  Steubenville  &  East  Liverpool 
Ry.  &  Lt.  Co.  has  the  contract  for  street 
lighting. 

YOUNGSTOWN,  OHIO. — Work  will  be- 
gin at  once  on  the  construction  of  the  pro- 
posed McDonald  Merchant  bar  mills  (to 
cost  $5,000,000)  on  the  Mahoning  River 
between  Youngstown  and  Niles.  The  cost 
of  the  plant  and  of  railroad  connecting  the 
proposed  mills  with  this  citv  and  the  power 
plant  is  estimated  at  about  $7,000,000. 
Plans  also  have  been  prepared  for  a  by- 
product coke  plant  of  more  than  200  ovens 
and   a  large  general  office  for  this  district. 

BERRY.  KY. — The  Juanite  Hotel  Co.  is 
contemplating  the  installation  of  an  iso- 
lated electric-power  plant.  B.  J.  Gillespie 
is  president. 


KUTTAWA,  KY. — The  installation  of  an 
electric-lighting  and  power  plant  is  re- 
ported to  be  under  consideration  by  the 
Kuttawa  Milling  Co.  William  Eades  is 
manager. 

LOUISVILLE,  KY. — Plans  have  been 
approved  by  the  Louisville  Gas  &  El.  Co. 
for  increasing  the  output  of  its  electric 
generating  system  from  20,000  kw.  to  35,000 
kw.  by  the  installation  of  a  15,000-kw.  gen- 
erating unit.  The  proposed  addition  will 
include  extension  to  power  station,  a  250-ft. 
smokestack,  cooling  tanks,  and  a  tunnel  to 
the  Ohio  River.  The  cost  of  the  pro- 
posed work  is  estimated  at  $1,000,000. 

TAYLORSV1LLE,  KY. — New  equipment 
is  being  installed  in  the  plant  of  the  Tay- 
lorsville   Ltg.    Co. 

HEBRON,  IND. — The  Hebron  Lt.,  Ht.  & 
Pwr.  Co.  has  increased  its  capital  stock 
from    $25,000    to    $100,000. 

DANVILLE,  ILL— The  Danville  St.  Ry. 
&  Ltg.  Co.  has  applied  for  a  certificate  of 
convenience  and  necessity  to  extend  its 
electric  transmission  line  to  territory  in 
Vermilion  County  adjacent  to  the  plant  of 
the   Hegeler  Zinc  Co. 

DUNNING,  ILL. — Bids  will  be  received 
by  Frank  G.  Whipp,  fiscal  supervisor, 
Springfield,  until  Feb.  15  for  furnishing  and 
installing  complete  power  plant  piping  and 
accessories  for  a  power  house  at  the  Chi- 
ago  State  Hospital,  at  Dunning.  Martin  C. 
Schwab,  Mailers  Building,  Chicago,  is  con- 
sulting engineer. 

HILLSBORO,  ILL. — The  Southern  Illi- 
nois Lt.  &  Pwr.  Co.,  Hillsboro,  has  applied 
to  the  State  Public  Utilities  Commission  for 
authority  to  issue  $200,000  in  bonds. 

IVESDALE,  ILL. — The  village  of  Ives- 
dale  has  granted  the  Bement  (111.)  El.  Lt. 
&  Pwr.  Co.  a  franchise  to  supply  electricity 
in  Ivesdale  for  a  period  of  30  years  and  a 
contract  for  street  lighting  for  a  term  of 
ten  years.  Work  will  soon  be  started  on 
the  erection  of  the  transmission  line. 

MACOMB,  ILL. — Bids  will  be  received 
at  the  office  of  John  Grams,  city  clerk, 
Macomb,  until  Feb.  17  for  furnishing  and 
installing  an  ornamental  street-lighting 
system,  consisting  of  61  five-lamp  stand- 
ards. 

ST.  CHARLES,  ILL. — Bids  will  be  re- 
ceived by  the  State  Board  of  Administra- 
tion, Capitol  Building,  Springfield,  until 
Feb.  23  for  construction  of  an  employees' 
building  at  the  St  Charles  School  for  Boys. 
St.  Charles.  Separate  bids  to  be  submitted 
on  general  work,  heating,  plumbing  and 
electric  wiring. 

SPRINGFIELD,  ILL. — The  contract  for 
electric  wiring  and  fixtures  for  the  new 
high  school  has  been  awarded  to  the  F.  H. 
Cheyne  Co.  of  Indianapolis,  at  $6,380,  ari3 
also  that  for  bells,  telephones  and  clock 
system,   at   $3,000. 

STREATOR,  ILL. — Bids  will  be  received 
by  the  Board  of  Local  Improvements, 
Streator,  until  Feb.  8  for  the  installation 
of  an  ornamental  street-lighting  system  on 
Main  and  Vermilion   Streets. 

BUTTERNUT,  WIS.  —  The  Wisconsin 
Railroad  Commission  has  granted  the  But- 
ternut El.  Lt.  &  Pwr.  Co.  permission  to 
issue  $5,000  in  capital  stock,  the  proceeds 
to  be  used  for  the  construction  of  an  elec- 
tric light  and  power  plant  in  Butternut. 

MANITOWOC,  WIS.  —  The  Wisconsin 
Pub.  Ser.  Co.,  Green  Bay,  has  acquired  the 
property  of  the  West  Side  El.  Pwr.  &  Ht. 
Co.,  Manitowoc.  The  Wisconsin  Pub.  Ser. 
Co.,  which  owns  and  operates  a  large  elec- 
tric-power plant  at  High  Falls  on  the  Pesh- 
tigo  River,  it  is  reported,  contemplates  the 
construction  of  another  dam  and  power 
plant  at  Johnson  Falls,  near  High  Falls, 
and  proposes  to  extend  its  electric  trans- 
mission line  through  Manitowoc  to  She- 
boygan, where  it  owns  the  gas  plant. 

MILWAUKEE.  WIS. — Preparations  are 
being  made  by  the  El.  Steel  Casting  Cc.  to 
begin  work  on  the  construction  of  a  modern 
steel  plant  to  be  erected  on  a  20-acre  tract, 
extending  from  Sixty-second  to  Sixty-eighth 
Avenue  on  the  north  side  of  West  Allis. 
The  entire  plant  will  be  operated  by  elec- 
tricity. Leo  G.  Smith  is  president  and  gen- 
eral manager. 

OSHKOSH,  WIS. — Bids  will  be  received 
bv  the  Board  of  Regents  of  the  Normal 
Schools  of  .Wisconsin  at  the  office  of  the 
board  in  Madison  until  March  1  for  con- 
struction, complete,  of  a  three-story-and- 
basement  normal  school  building  for  the 
State  Normal  School  at  O'shkosh.  Separate 
bids  to  be  submitted  for  plumbipg  and 
sewerage  work,  heating  and  ventilating, 
tile  and  marble  work,  and  electrical  work. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  board  of  regents.  Madison  ;  at 
the  office  of  Van  Ryn  &  De  Gelleke,  archi- 
tects, 726  Caswell  Block,  Milwaukee,  and 
at  the  Builders  &  Traders'  Exchanges  in 
Oshkosh  and  Milwaukee.  Copies  of  plans 
and  specifications  may  be  obtained  at  the 
office  of  the  state  engineer  upon  deposit 
of   $10. 
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i  'am  BE,  MINN.  The  Installation  of 
an  electric-lighting  plant  in  Danube  la 
under   consideration, 

UIBBINQ,  min.x  The  CItj  Council,  II 
is  reported,  is  contemplating  extensive  tm 
provements  to  the  municipal  electric  Ughl 
plant  or  the  installation  of  an  entirelj  new 
plant 

SOUTH  BT  PAUL,  MINN. — Bldl  will  bo 
received  by  the  Board  of  Police  and  Fire 
Commissloneri  of  Smith  Bt  Paul  until  Feb. 
1 1  for  erecting  electric  wires  and  other 
work  in  connection  with  the  Ore  and  police 
alum  system.  rians  ami  specifications 
may  be  obtained  of  J.  Bears,  secretary1  of 
tii«-  board, 

SPRINQFIELD.  MINN. — The  new  plant 
of  the  Ocha  Brick  &  Tile  Co.  will  be 
equipped  with  electrically  driven  machinery. 
The  company  will  install  an  electric  gener- 
ating plant  of  about  300-hp.  rating, 

CEDAR  RAl'IDS.  IOWA. — The  Iowa  Ry. 
&  Lt.  Co.,  Cedar  Rapids,  has  been  granted 
franchises  to  operate  electric  light  and 
power  systems  in  the  villages  of  Bearing, 
McCallsburg  and  demons. 

CHESTER,  IOWA. — At  an  election  to  be 
held  Feb.  S  the  proposal  to  grant  a  fran- 
chise to  D.  W.  Davis  to  install  and  operate 
an  electric-light  plant  in  Chester  for  a  pe- 
riod of  20  years  will  be  submitted  to  the 
voters. 

LAWLER,  IOWA. — The  proposal  to  Issue 
$8,000  in  bonds  for  the  installation  of  an 
electric-lighting  system  in  Lawler  will  be 
submitted  to  the  voters  on  Feb.   10. 

MASON,  IOWA. — Improvements,  it  is  re- 
ported, are  contemplated  by  the  People's 
Gas  &  El.  Co.,  Mason  City,  to  cost  about 
$15,000. 

ORIENT,  IOWA. — At  an  election  to  be 
held  Feb.  7  the  proposal  to  issue  $10,000 
for  the  installation  of  an  electric-lighting 
plant  will  be  submitted  to  the  voters. 

SHEFFIELD,  IOWA. — The  installation 
of  a  municipal  electric-light  plant  in  Shef- 
field   is    under   consideration. 

MEMPHIS,  MO. — Preliminary  surveys 
are  being  made  for  the  installation  of  a 
municipal  electric-light  plant  in  Memphis. 
David  G.  Fischer  &  Co.,  Davenport,  Iowa, 
are  engineers. 

ANAMOOSE,  N.  D.— The  Anamoose  El. 
Co.  is  contemplating  installing  a  200-amp.- 
hr.  storage  battery  in  the  spring.  N.  J. 
Walper  is  president  and  manager. 

ARMOUR,  S.  D. — For  financial  and  other 
reasons  the  South  Dakota  plants  and  busi- 
ness of  the  Interstate  Pwr.  Co.  have  been 
reorganized  as  a  separate  and  distinct  or- 
ganization, to  be  known  as  the  South 
Dakota  Lt.  &  Pwr.  Co.  The  officers  of  the 
company  are :  W.  H.  Burtis,  Decorah, 
Iowa,  president ;  J.  F.  Cameron,  Armour, 
vice-president  and  manager,  and  R.  T. 
Stewart,  Chicago,  111.,  secretary  and  treas- 
urer. 

BROOKINGS,  S.  D. — The  municipal 
electric-lighting  plant  is  being  enlarged  and 
new  equipment  installed,  including  a  200- 
kw.  General  Electric  generator,  a  20-in.  bv 
22-in.  Ball  engine  and  two  100-hp.  Murray 
boilers,  equipped  with  Allan  stokers.  The 
cost  of  the  improvements  is  estimated  at 
$30,000.     A.  W.  Morton  is  superintendent. 

AINSWORTH,  NEB. — The  Ainsworth  Lt. 
&  Pwr.  Co.  is  contemplating  the  erection  of 
between  20  and  25  miles  of  transmission 
lines  to  connect  up  two  towns  during  the 
coming  summer.  W.  V.  Finney  is  manager. 
FAIRBURY,  NEB. — Plans  are  being  pre- 
pared by  the  Lincoln  (Neb.)  Tel.  &  Teleg. 
Cj.  for  extensions  to  its  local  system,  in- 
cluding additions  to  its  switchboard  and  ex- 
tensions to  telephone  lines,  to  cost  approx- 
imately  $75,000. 

GUIDE  ROCK,  NEB. — Bids  will  be  re- 
ceived by  the  School  Board,  District  No.  1, 
Webster  County,  Guide  Rock,  until  Feb.  29 
for  construction  of  a  high-school  building. 
Bids  will  be  received  at  the  same  time  for 
the  plumbing,  heating  and  ventilation,  and 
electric  wiring.  Plans  and  specifications 
are  on  file  with  J.  H.  Crary,  secretary, 
Guide  Rock,  and  with  R.  A.  Bradley  & 
Co.,  architects,  Hastings,  Neb.  Copies  may 
be  obtained  on  application  to  the  archi- 
tects, for  which  a  deposit  of  $25  is  re- 
quired. 

OMAHA,  NEB. — Work  will  begin  at  once 
on  the  construction  of  the  Masonic  Temple 
in  Omaha,  to  cost  about  $375,000.  George 
B.  Prin7,  Omaha  National  Bank  Building, 
is  architect. 

OMAHA,  NEB. — Bids  are  being  received 
by  Harry  Lawrie,  architect,  Paxton  Build- 
ing, Omaha,  for  construction  of  the  Princess 
Theater,  including  general  contract,  steam 
heating,  electric  wiring,  sidewalk  lamps, 
temperature  regulator,  fire  escapes,  etc. 
The  cost  of  the  building  is  estimated  at 
$70,000. 

ANTHONY,  KAN. — The  installation  of  a 
municipal  electric-lighting  system  in  Bluff 
City  is  under  consideration.     It  is  proposed 


to  erect   an  electric  transmission   Line   fr 

Anthony  t<>  seoure  energy  t"  operate  the 
system. 

AURORA,  KAN.  The  election  recently 
held,  at  which  the  cltlsena  voted  to  issue 
146,000  in  bonds  for  an  electric  light  plant. 
has  been  declared  illegal,     a  new  election 

will   probably   be   I 

CHERRYVALB,  KAN,  The  Kansas  Gas 
&  I'M.  Co.,  Wichita,  is  contemplating  Im- 
provements to  its  plant  in  Cherryvale.  C. 
I  [11]   is  local  man 

FOWLER.  KAN.  The  City  Council  la 
reported  to  nave  engaged  ii.  m.  McGruder. 

Liberal,  Consulting  engineer,  to  overhaul 
and  Improve  the  electric-lighting  system. 

NORTON,  KAN. — The  installation  of  an 
additional  generating  unit  In  the  municipal 
electric-light  plant  is  under  consideration. 

OLATHE,  KAN. — The  City  Commission- 
ers have  decided  to  call  an  election  to  sub- 
mit to  the  voters  the  propositi  to  Issue  $55,- 
000  in  bonds  to  install  or  purchase  an 
electric-light  plant.  The  Olathe  El.  Lt.  & 
Pwr.  Co.  has  petitioned  for  an  extension  of 
ten  years  to  its  franchise,  which  expires  in 
two  years.  In  return  for  the  extension  the 
company  has  offered  to  install,  at  its  own 
expense,  ornamental  lamps  around  the 
square  and  also  a  new  street-lighting  sys- 
tem. 

TOPEKA,  KAN.— The  erection  of  an  ad- 
ditional lighting  circuit  on  the  West  Side  to 
make  possible  future  suburban  extensions, 
to  cost  about  $1,000,  has  been  announced 
by  E.  G.  Stahl,  superintendent  of  the  mu- 
nicipal plant. 

TOPEKA,  KAN. — The  report  of  Elmer 
G.  Stahl,  superintendent  of  the  municipal 
electric-light  plant,  recommending  that  all 
arc  iamps  be  replaced  (when  worn  out) 
by  400-cp.  tungsten  lamps,  has  been  ap- 
proved by  Commissioner  Frank  M.  New- 
land.  The  installation  of  a  turbo-gener- 
ator in  the  municipal  electric  plant  for 
auxiliary  purposes  is  also  recommended  in 
the  report. 


Southern  States 

MORGANTON,  N.  C. — A  water-power 
site  on  the  Catawba  River,  15  miles  west  of 
Morganton,  has  been  purchased  by  H.  L. 
Millner  and  associates.  Contracts,  it  is 
understood,  have  been  awarded  for  con- 
struction of  dam  and  power  house. 

NASHVILLE,  N.  C. — At  an  election  to 
be  held  Feb.  15  the  proposal  to  issue  $10,- 
000  in  bonds  for  the  construction  of  an 
electric-light  plant  will  be  submitted  to  the 
voters. 

CHARLESTON,  S.  C. — In  the  annual  re- 
port for  1915  submitted  by  Pon  Simons,  city 
electrician,  the  installation  of  a  new  and 
complete  police-alarm  system  is  recom- 
mended. 

HONEA  PATH,  S.  C. — Negotiations  are 
under  way  between  'the  Southern  Pwr.  Co., 
Charlotte,  N.  C,  and  the  Chiquola  Mfg.  Co., 
Honea  Path,  whereby  the  former  will  fur- 
nish the  latter  with  energy  (secondary  pow- 
er) to  the  amount  of  1600  hp.  to  operate 
its  plant.  The  Southern  Pwr.  Co.  is  plan- 
ning to  erect  a  100,000-volt  transmission 
line  from  Greenwood  to  Belton  and  from 
Anderson  to  tap  its  line  from  Tallulah 
Falls  at  some  point  on  the  Air  Line. 

ATLANTA,  GA. — The  Georgia  Ry.  & 
Pwr.  Co.,  Atlanta,  is  contemplating  extend- 
ing its  Atlanta-Lindale  transmission  line  to 
Cedartown,  to  furnish  electrical  service  in 
the  latter  town. 

AUGUSTA,  GA. — Swift  &  Co.,  it  is  re- 
ported, are  planning  to  erect  an  oil  mill,  to 
cost  $200,000,  in  Augusta,  which  will  be  op- 
erated entirely  by  electricity.  A  contract 
has  been  closed  with  the  Georgia-Caro- 
lina Pwr.  Co.  to  furnish  the  mill  with 
600  hp. 

DALTON,  GA. — Plans  are  being  consid- 
ered by  the  Board  of  Water,  Light  and 
Sinking  Fund  Commissioners  for  extensions 
to  the  municipal  water,  light  and  gas  plants 
this  year. 

~MILLEN,  GA. — An  additional  100-hp. 
boiler  is  now  being  installed  in  the  munici- 
pal light  and  water  plant  and  also  a  6-in. 
suction  water  pump.  The  installation  of  a 
50-kw.  generating  unit,  directly  connected, 
is  contemplated.  H.  B.  Davis  is  superin- 
tendent. 

CAVE,  TENN. — The  Cave  Wtr.  &  Pwr. 
Co.,  it  is  reported,  contemplates  further  de- 
velopment of  its  hydroelectric  plant.  J.  M. 
Taylor  is  manager. 

NASHVILLE,  TENN. — The  Nashville 
Ry.  &  Lt.  Co.  is  contemplating  the  instal- 
lation of  a  substation  between  West  Nash- 
ville and  the  West  End  car  lines. 

SEVIERVILLE,   TENN. — The   Sevierville 

Milling  Co.   is  reported  to  be  contemplating 

the  installation  of  an  electric-lighting  plant. 

HURTSBORO,  ALA. — An  election  will  be 

held  Feb.  9  to  submit  the  proposal  to  issue 


(9,000   in  bonds  for  extensions  to  the  light 

and    Water  systems   to   the    Vi 

FORT  smith,  ARK.— Plans  are  being 
considered  by  T,  J.  Hays,  city  commission- 
er, for  tin  .la  I, h:  hiii.  nt  of  ti  municipal 
electric-light  plant  in  Fori  smith. 

HARTFORD,  AUK.  The  City  Council 
has  engaged  1 1 » » -  Benham  Engineering  Co., 
Oklahoma  City,  Okla..  t.>  prepare  plana  for 
municipal  electric-light  plant  and  water- 
works system. 

SULPHUR  ROCK,  ARK.— The  Installa- 
tion of  an  electric-light  plant  in  Sulphur 
Rock  Is  under  consideration.  Smith  Broth- 
ers are  reported  to  be  Interested  in  the 
project. 

CHANDLER,  OKLA.—  If  granted  a  new 
franchise,  Johnson  &  Henderson,  lt  is  re- 
ported, will  rebuild  the  local  electric-light 
plant. 

RUSH  SPRINGS,  OKLA. — The  Installa- 
tion of  an  electric-lighting  system  In  Rush 
Springs    is    under   consideration. 

CLEBURNE,  TEX. — The  Cleburne  street- 
railway  system  is  reported  to  have  been 
purchased  by  F.  C.  Cotton  of  Denver,  Col. 
Improvements,  it  is  understood,  will  be 
made. 

CORPUS  CHRISTI,  TEX. — The  property 
of  the  People's  Lt.  Co.,  Corpus  Chrlsti. 
has  been  purchased  by  the  Corpus  Christl 
Ry.   &   Lt.   Co. 

EL  PASO,  TEX. — The  contract  for  the 
installation  of  an  electric  plant  for  the  new 
court  house  has  been  awarded  to  the  Ham- 
ilton   Co.,    Dallas,    at    $15,000. 

GEORGETOWN,  TEX. — During  the  lat- 
ter part  of  the  year  an  engine  and  genera- 
tor will  be  installed  in  the  municipal  elec- 
tric-light and  water  plant.  R.  E.  Ward  is 
manager. 

HOUSTON,  TEX. — A  report  has  been 
submitted  to  the  Mayor  by  Clarence  George, 
city  electrician,  recommending  an  appropri- 
ation of  $10,000  for  the  removal  of  overhead 
wires  and  extending  the  police  and  fire- 
alarm  boxes  throughout  the  city  during  the 
year. 

McALLEN,  TEX. — Contract  has  been 
awarded  by  the  McAllen's  Pub.  Ser.  Corpn. 
for  the  construction  of  its  power  station. 
The  company,  it  is  understood,  will  expend 
about  $25,000   for  equipment  for  the  plant. 

PHARR,  TEX. — The  Pharr  Ice,  Lt.  & 
Pwr.  Co.,  it  is  reported,  will  install  new 
machinery  in  its  plant. 

SOUR  LAKE,  TEX. — Steps  have  been 
taken  by  F.  H.  Carpenter  and  others  to  or- 
ganize a  company  to  be  known  as  the 
Sour  Lake  Ice  &  Lt.  Co.  to  install  and  op- 
erate a  combined  electric-light  and  Ice 
plant,  to  cost  about  $40,000. 

TEAGUE,  TEX. — The  electric  plant  of 
the  Telluride  Pwr.  Co.,  Teague,  was  recent- 
ly damaged  by  fire,  causing  a  loss  of  from 
$5,000  to  $10,000. 

VICTORIA,  TEX. — The  City  Council  has 
ordered  a  survey  made  to  determine  the 
feasibility  of  building  a  municipal  electric- 
lighting   plant   in   Victoria. 


Pacific  States 

VALLEYFORD,  WASH. — The  Valley- 
ford  Wtr.  Co.  has  applied  to  the  commis- 
sioners of  Spokane  County  for  permission 
to  erect  and  operate  transmission  lines  in 
the  streets  of  the  town  of  Valleyford  and 
on   the   county   roads   of   the  township. 

LA  GRANDE,  ORE. — The  Mill  Creek 
power  plant  of  the  Eastern  Oregon  Lt  & 
Pwr.  Co.,  Baker,  was  recently  destroyed  by 
fire. 

OREGON  CITY,  ORE. — Investigations 
are  being  made  by  Mayor  Hackett  of  the 
power  rights  of  Oregon  City  at  the  falls 
of  the  Willamette,  with  a  view  of  advo- 
cating the  installation  of  a  municipal  elec- 
tric plant.  The  city  holds  a  lease  of  sev- 
eral hundred  horsepower  at  the  falls. 

SALEM,  ORE. — A  permit,  has  been 
granted  by  the  State  engineer  to  Horace  G. 
Campbell,  West  Lake,  to  develop  power  at 
the  outlet  of  Whoahink  Lake  in  Lane 
County. 

LOS  ANGELES,  CAL. — Plans  have  been 
completed  by  George  Low,  architect,  904 
Hall  of  Records,  Los  Angeles,  for  addi- 
tional buildings  to  be  erected  at  the  County 
Hospital,  including  tuberculosis  -  ward 
buildings,  to  cost  $250,000 ;  service  build- 
ing, $100,000,  and  a  new  power  house  and 
stack,  $26,000.  The  cost  of  the  equipment 
for  the  proposed  buildings  is  estimated  at 
$69,150. 

LOS  ANGELES,  CAL. — Bids  will  be  re- 
ceived by  the  Board  of  Public  Service,  Los 
Angeles,  until  Feb.  15  for  street-lighting 
equipment  as  follows :  Nine  arc-lamp  regu- 
lators and  rectifiers  and  650  arc  lamps; 
with   alternate   proposal  for  lour  incandes- 
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cent  lamp  regulators  and  650  incandescent 
street-lighting  fixtures.  Specifications  are 
one  file  in  the  office  of  the  secretary,  506 
Knickerbocker    Building,    Los    Angeles. 

LOS  ANGELES,  CAL. — Specifications  for 
the  street-lighting  equipment  in  the  East 
Los  Angeles-Garvanza-Highland  Park  dis- 
trict (to  cost  $375,000)  and  the  Hollywood 
and  East  Hollywood  district  (to  cost  $350,- 
000),  where  the  city  proposes  to  parallel 
the  distributing  systems  of  the  private  com- 
panies, have  been  approved  by  the  Public 
Service  Commission.  Bids  for  equipment 
will  be  called  for  at  once.  The  commission, 
it  is  understood,  has  authorized  bids  to  be 
asked  for  transformers  for  the  proposed 
power  system.  E.  P.  Scattergood  is  chief 
electrical  engineer. 


TROPICO,  CAL. — An  election  will  prob- 
ably be  called  to  submit  to  the  voters  the 
proposal  to  issue  $75,000  in  bonds  for  the 
construction  of  an  electric-lighting  and 
water-works  system. 

WELLSVILLE,  UTAH.— The  city  offi- 
cials are  negotiating  with  the  Utah.  Lt.  & 
Pwr.  Co.  for  the  sale  of  the  municipal 
electric-lighting  system.  The  city  owns  the 
distributing  system  and  purchases  energy 
from  the  Utah  company. 

HELENA,  MONT. — Plans  have  been  pre- 
pared for  the  installation  of  a  new  street- 
lighting  system,  consisting  of  225  straight 
posts  and  globes,  mounted,  with  a  60-cp. 
lamp,  maintained  by  underground  wires,  to 
cost  about  $16,000.     Contracts  for  installa- 


tion of  system  will  be  awarded  in  the  near 
future.     John  D.  McLeod  is  city  engineer. 


Canada 

MONTREAL,  QUE. — Plans  and  specifica- 
tions, it  is  reported,  will  be  started  soon  for 
a  hydroelectric  power  and  pumping  station 
at  the  end  of  the  aqueduct  canal  for  the 
city  of  Montreal.  The  proposed  plant  will 
have  a  generating  capacity  of  10,000  hp., 
the  greater  part  of  which  will  be  used  for 
pumping  water  into  the  city  reservoir,  the 
remainder  for  lighting  purposes.  The  cost 
of  power  station,  including  machinery, 
equipment,  etc.,  is  estimated  at  $1,500,000. 
Frederick  E.  Field  is  resident  engineer. 


Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington,  D.   C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Midwinter  convention, 
New  York,  Feb.  8  and  9. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University,  Co- 
lumbus, Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

American  Society  of  Heating  and  Ven- 
tilating Engineers.  Secretary,  Edwin  A. 
Scott,  29  West  39th  St.,  New  York. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Convention,  May 
9-11. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 
Annual  convention,  Chicago,  Sept.  18-22. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Building,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.   F.   Kennedy,   900    15th   St.,   Denver,   Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, C.  A.  Littlefield,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,   Schenectady,  N.   Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,    N.    Y. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of  Each  Month 


Electrical  Supply  Jobbers'  Association. 
General  secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Annual 
meeting,  Hotel   Statler,  Detroit,  Feb.   15-17. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Executive  secretary,  A.  Jackson  Mar- 
shall, 29  West  39th  St.,  New  York.  Sections 
in  the  principal  electrical  centers  through- 
out the  country. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29   West   39th   St.,   New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.   Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation.    Secretary,  J.  A.  Wier,  Athens,  Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbock,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Irving  Place,  New  York.  Midwinter  con- 
vention, New  York,  Feb.  10  and  11. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Secre- 
tary, David  Sarnoff,  71  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines,  Iowa.'  An- 
nual meeting,  Dubuque,  Iowa,  May  10-12. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo,  Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wynne,  Indianapolis,  Ind.  ; 
Mercury  (secretary),  E.  C.  Bennett,  Syndi- 
cate Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West  Eighth  Ave.,   Topeka,   Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan,  Kan. 


Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon  St.,   New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electric  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,  St.  Paul,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.   Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.    Smith,   Concord,   Mass. 

National  District  Heating  Association. 
Secretary,  D.  L.  Gaskill,  Greenville,  Ohio. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  New  York.  Annual  convention, 
Chicago,   May  22-27. 

National  Electrical  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Duffield,  41  Martin  Build- 
ing, Utica,  N.  Y.  Annual  meeting,  New 
York,  July  18-22,  1916. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederick  P.  Vose,  1343 
Marquette   Building,   Chicago. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E  Egan,  Room  201, 
Union   Pacific   Building,   Omaha,   Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M.  Meeting,  Albuquerque,  Feb.  14-16, 
1916. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.. 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing,  Portland,  Ore. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Annual  meeting,  Cleveland, 
June   15   and   16. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,  502  Dekum  Building,  Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Miiller,  435  Sixth  Ave., 
Pittsburgh,  Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 
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Bank    Building,    Milwaukee,    Wis.       Annual 
ting,  Milwaukee,  March   16  and   17. 


1  L69.188.     Bafbti    Signal    Device;    B     M 
Downs,   Buffalo,  and   W,  S.  Cook,   1 
wanna,   N     "i       App.  Bled  March   15,   L91B. 
For  automobiles  and  Btreet  cars. 

1  189,174.      Electric    Driving    apparatus; 
M    B    McLauthlin,  Maiden,  and  A    K    T3 
ler.    Brookllne,   Mass.     App.   Bled   July    9, 
1909.     For  dumbwaiters  and  the  like. 

1  169  179.        Magneto-Armature;      BL      C. 

'  Mueller,      .Milwaukee,      Wis.         App.      filed 

June  1.   1915.     Built  In  flywheel. 
1  1 1; ;» .  1  s ir      Thrrm ionic   Translating    De- 
vicb;  A.  McL.  Nlcolson,  Now  ¥ork,  N.   v. 

App     flled    April    19.    1915.      Cathode    ele- 
ment   heated    by    radiation    from    adjacent 

heater. 
1,169,187.      Plug   Switching  Device;  A.   S. 
Pearl,   Maynard,  and  c.   A.   Jansen,  Chi- 
cago,      1U."      App.      Tiled      Dec.      26.      1912. 
Socket    member    of    plug    is    mounted    in 

casing. 
1,169.190.      Sign   Receptacle;    C.    D.    Piatt, 
Bridgeport,    Conn.      App.    filed    Aug.    10, 
1914.        For     application     to     sheet-metal 
Sign. 
1,169,194.         Switch       Device      for      Fire 
Alarms  ;    G.    B.    Ratterman    and    W.    W. 
Garrison,    Birmingham,    Ala.      App.    filed 
Aug.    3,    1914.      Normally   inactive   switch 
moved   by   heat. 
1,169,211.      Electric   Conductor;   C.   J.    E. 
Waxbom,     Columbus,     Ohio.       App.     filed 
Dec.   16,   1910.     Trolley  wire  for  mine  lo- 
comotives. 
1169,213.     Electric  Heating  Unit;  H.  G. 
Weeks,   Chicago,    111.     App.   filed  Jan.    10, 
1012.     Stoves  and  flatirons. 
1,169,215.       Electric     Vulcanizer  ;     E.     J. 
Wiggins,  Chicago,  111.     App.  filed  July  27, 
1914.      Operable    by    a    current    of    auto- 
mobile battery. 
1,169,246.     Insulator;  A.  J.  Folstad,  Bala- 
ton,   Minn.      App.    filed    March    22,    1915. 
Glass  insulator  of  hook  form. 
1,169,251.     Electric  Relat  ;  J.   F.  Gaffney, 
Steelton,    Pa.      App.    filed    May    24,    1915. 
Telephone-line  relay. 
1,169,258.     Cell;     W.     Hopper,     Lawndale. 
Cal.      App.    filed   June   1,    1915.      Dry   cell 
with    one    electrode    coated    with    glucose 
and  a  dry  powder. 
1169,262.      Electric   Heater;   W.    D.   Huff, 
Lafayette,   La.     App.   filed  May   27,   1915. 
For  submerging  in   crude  oil,   water,   etc. 
1,169,263.      Casing    for    Electrical    Appa- 
ratus and  Removable  Locking  and  In- 
sulating Means  ;  J.  Keefe,  Boston,  Mass. 
App.  filed  April  24,  1912.     Removable  cap 
lining  with  shell-locking   means. 
1,169,273.     Interlocking   Relay  for  Rail- 
way Signals  ;  C.   E.   Mason,  Chicago,  111. 
App.    filed   Sept.    13,    1907.      For   crossing 
signals. 
1169,291.       Telephone     System;     F.     M. 
Slough,  Elvria,   Ohio.      App.   filed  Oct.   18, 
1913.        Automatically     rings     subscriber 
after  connection  is  set  up. 
1,169,314.     Terminal  Plug;  R.  E.  Zannoth 
and  V.   B.    Dickson,   Detroit,   Mich.      App. 
filed  April  12,  1915.     For  electric  irons. 
1,169,320.     Telephone  Exchange  System  ; 
W.    W.    Dean,    Elyria,    Ohio.      App.    filed 
May   20,   1907.     ''Clearing  out"  and  "cut- 
ting   off"    effected    by    acts    of    the    sub- 
scribers jointly. 
1,169,338.    Electric-Lighting  Device;  J.  A. 
Martin,   Spokane,  Wash.     App.   filed  May 
11,   1914.      Mounted   on   automobile   dash- 
board  with  extensible  cord. 
1,169,346.       Electric    Cluster    Lamp;     T. 
O'Donnell,    Ironwood,    Mich.      App.    filed 
Sept.  30,  1914.     Plurality  of  bulbs  having 
a  common  neck. 
1,169,350.      Electrical    Accumulator;    L. 
WT.    Pullen,    Philadelphia,    Pa.      App.    filed 
June    16,    1911.       Improved    construction 
and    increased    efficiency. 
1  169,362.        Electric     Storage      Battery  ; 
J.   M.   Skinner  and  V.   R.   Bottone,   Phila- 
delphia,   Pa.       App.    filed    April    9,    1914. 
Particularly    for    round    lamps. 
1,169,372.      Bushing    for    Covered    Wires; 
'  H     J.    White,    San   Francisco,    Cal.      App. 
filed    Feb.    25,    1914.      Cheap    and    easily 
applied. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
Jan.  25,  1916,  prepared  by  Mitchell 
&  Allyn,  41    Park  Row,  New  York. 


1,169,382.  Bridge  for  Electrical  Con- 
ductors ;  L.  W.  Crompton  and  E.  N.  Oli- 
ver, Tampa,  Fla.  App.  filed  Dec.  18, 
1914.      Open   cleat  and   molding  work. 

1,169,384.  Apparatus  for  Sintering  and 
Smelting,  ores;  A.  S.  Dwight,  New  York, 
N.  Y.  App.  filed  March  31,  1910.  For 
treatment  of  iron,  etc. 

1.169.3S7.  Automatic  Switch  for  Tele- 
phone System  ;  K.  E.  Ericsson,  Salfsjo- 
Storangen,  and  G.  W.  Dahlstrom,  Stock- 
holm, Sweden.  App.  filed  July  16,  .1913. 
No  reaction  from  currents  belonging  to 
same  station  can  take  place. 

1.169.390.  Panel  Box;  H.  J.  L.  Frank  and 
L.  H.  Frank,  Wheeling,  W.  Va.  App. 
filed  Feb.  20,  1912.  Cover  and  switch 
construction. 

1.169.391.  Electrical  Switch  ;  H.  J.  L. 
Frank  and  L.  H.  Frank,  Wheeling,  W. 
Va.  App.  filed  Feb.  20,  1912.  Snap 
switch   for   mounting  on   panelboard. 

1,169,394.  Portable  Electric  Lamp;  H. 
M.  Greist,  New  Haven.  Conn.  App.  filed 
May   13,   1915.     Has  suction  cup  in  base. 

1,169,422.  Thermionic  Repeater;  A.  McL. 
Nicolson,  Tarrytown,  N.  Y.  App.  filed 
June  6,  1914.  Input  electrode  and 
cathode  are  entwined. 

1,169,426.  Plug  Switch;  F.  J.  Ravlin  and 
J.  Lofgren,  Chicago,  111.  App.  filed  Dec. 
3,  1914.  For  three-phase,  three-wire  sys- 
tems. 

1,169,428.  Means'  for  Removing  Static 
Electricity  from  Materials  ;  G.  D. 
Rogers,  Lakewood,  Ohio.  App.  filed  Jan. 
14,  1915.  Designed  particularly  for 
printing  presses. 

1,169,431.  Electrical  Connector;  G.  A. 
Schaefer,  Chicago,  111.  App.  filed  April 
23,  1914.  Has  yielding  jaws  to  receive 
a   switch. 

1,169,450.  Controlling  Mechanism  for 
Electric-Motor  Vehicles  ;  S.  S.  Am- 
dursky,  Rochester,  N.  Y.  App.  filed  Dec. 
17,   1914.     Prevents  waste  of  current. 


1,169,518 — Electric    Starter   for 
Automobile  Engines 

1,169,459.  Train-Service  Coupling;  A.  J. 
Campbell,  Marion,  Iowa.  App.  filed  Jan. 
25,  1915.  Combined  air  brake  and  elec- 
trical   coupling. 

1.169.465.  Electric  Regulation;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
Dec.    29,    1910.      Battery   charging. 

1.169.466.  Electric  Regulation;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
April  13,  1911.  Automatic  governing  of 
generator. 

1.169,475.       Magnetic     Apparatus;     G.     P. 


Flnnigan,     Wilton  on-James,     near 
iii.ind,    Va.      App     Bled    March    26,    1914. 
Neutralizing  or  eliminating  residual 

net  ism. 

1,169,484.       Process    and    Apparatui 
Making    Brazed   Joints;    F.    W.    Heuser, 
Gross-Lichterfelde,  near  Berlin,  Germany, 

App.   filed  Feb.   6,   1914.     For  making  rail 
joints. 

1,169,497.       Device    for    Fastenino     I 
tric-Lioiit    Bulbs    to   a    Socket;    C     I 
Kohlmann,   Fresno,  Cal.     App.   filed   May 
20,    1915.      Attachable    to    ordinary    lamp 
socket. 

1,169,508.  Demand  Apparatus;  W.  E.  Por- 
ter,   Lynn,    Mass.      App.    filed    March    18, 

1913.  Records   character  and   magnitude 
of  demand  made  on  generating  station. 

iii  i     iv      Electric  Starter  for  At 
bile  Engines  ;  A.  W.  Smith,  Washington, 
D.  C.      App.   tiled  .Nov.  2U,  1915.     In  mag- 
netic relation  to  flywheel. 

1,169,532.  Electric  Attachment  Device; 
H.  W.  Denhard.  San  Francisco,  CaL 
App.  flled  Nov.  15,  1911.  Particularly  for 
electric-heating   devices. 

1,169,537.  Combined  Alternating  and  Di- 
rect Current  Distributing  System  j 
J.  H.  Gugler  and  G.  W.  Colles,  Milwau- 
kee, Wis.  App.  filed  Feb.  8,  1911.  Di- 
rect current  automatically  turned  on 
lighting  system  when  alternating  current 
is   discontinued. 

1,169,545.  Insulator  Bracket;  F.  P.  Ko- 
bert,  Milldale,  Conn.  App.  filed  Jan.  21, 
1915.     For  attachment  to  a  wall. 

1,169,549.  Electrothermostat  ;  T.  Lld- 
berg,    Chicago,    111.      App.    filed    May    19, 

1914.  Particularly   sensitive   for   incuba- 
tors  and   the    like. 

1,169,552.  Operating  Circuit  and  Switch 
Arrangement  for  Car  Motors  ;  J.  S. 
McWhirter,  New  York,  N.  Y.  App.  filed 
Oct.   9,   1913.     Special  controller  features. 

1.169.611.  Thermo-Electric  Couple;  W. 
H.  Bristol,  Waterbury,  Conn.  App.  filed 
April  28,  1915.  Consists  of  elements  con- 
taining nickel-aluminum  and  nickel- 
chromium. 

1.169.612.  Magneto  Machine;  W.  Brown, 
Racine,  Wis.  App.  filed  May  3,  1915. 
Has  a  spring-returned   rotor. 

1.169.613.  Attachment-Plug  Receptacle; 
F.  V.  Burton,  Bridgeport,  Conn.  App. 
filed  June  23,  1915.  Arranged  to  receive 
jack  blades  of  plugs  of  different  construc- 
tion. 

1,169,676.  Frequency  Converter;  P.  F. 
Pichon  and  A.  Meissner,  Berlin,  Ger- 
many. App.  filed  July  19,  1913.  Iron 
core  highly  saturated  magnetically. 

1  169,692.     Alarm  Controller  for  Sprink- 
ler    System  ;     N.     H.     Suren     Needham, 
Mass.     App.  filed  April  6,  1914.     Obviates 
false    alarms    through    "water    hammer, 
etc. 

1,169,703.  Process  for  the  Cathodic  Pro- 
duction of  Solid  Peroxide  Compounds  ; 
W  Weber,  Dusseldorf,  Germany.  App. 
filed  March  1,  1915.  Electrolyzes  watery 
electrolyte   containing  oxygen   gas. 

1  169,713.  Electric  Selective  Instru- 
ment ;  T.  Bodde,  Westfield,  N.  J.  App. 
filed  Dec.  30,  1907.  Specially  designed 
for  signal  systems. 

1  169,723.  Protective  Device  for  Three- 
Phase  Motors;  N.  Joleen,- Chicago,  111. 
App.  filed  May  12,  1913.  Applicable  to 
motor-generators    for    charging   batteries. 

1  169,736.  Telephone-Exchange  System  ; 
F  Schoenwolf,  Chicago,  111.  App.  filed 
Dec.  16,  1908.  Two-wire  automatic  or 
semi-automatic. 

1  169  744       Spark    Intensifier    for    Spark 
'  Plugs  ;  A. .  F.   Gillet,   Omaha,   Neb.     App. 
filed  Dec.   17,   1914.     Spark  gap  attached 
to   spark  plug. 

1  169,754.  Automatic  Telephone  System; 
F.  Schoenwolf,  Chicago,  111.  App.  filed 
Aug.  3,  1908.  Selective  switch  construc- 
tion. 

14,051  (re-issue).  Electric  Battery"; 
FSB.de  Mello,  Rio  de  Janeiro,  Brazil. 
App.  filed  Nov.  20,  1915  ;  original  No. 
1,148,152,  dated  July  27,  1915.  Protosul- 
phide  of  copper  depolarized. 
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The  Enigma  of  Monopoly 

ELSEWHERE  in  this  issue  we  present  information 
supplementary  to  that  published  last  week  on  con- 
centration of  control  of  public  utilities  as  given  in  the 
report  of  the  Secretary    of    Agriculture.     The  Forest 
Service  is  at  pains  to  show  just  to  what  extent  the  de- 
veloped power  of  the  various  states  is  monopolized  by 
a  few  corporations,  and  the  data  are  quite  impressive  to 
the  government  at  least.     But  why  was  not  advantage 
taken  to  magnify  the  record  still  more?     If  monopoly 
is  such  a  terrible  thing,  why  not  single  out  the  monsters 
and  show  them  in  their  most  hideous  form?    A  certain 
company  in  Illinois,  for  instance,  is  quoted  as  control- 
ling 55.6  per  cent  of  the  total  developed  power  of  that 
State.     This  does  not  appear  to  be  so  bad  when  com- 
pared with  a  certain  corporation  in  Utah  which  controls 
84.3  per  cent  of  the  total  power  of  that  State.     How- 
ever, as  a  matter  of  fact,  the  Illinois  company  turns  out 
more  electrical  energy  than  all  of  the  central  stations  in 
Wyoming,     South    Dakota,     New    Mexico,     Louisiana, 
Arkansas,    Virginia,    Mississippi,    Florida,    Delaware, 
Maryland,  Arizona,  Wisconsin,  Vermont,   New  Hamp- 
shire, Nevada  and  Oklahoma  combined.     And  yet  this 
company,  which  must  appear  to  be  an  awful  monster  to 
the  government,  is  one  of  the  most  beneficial  and  vital 
forces   in  the   upbuilding    of    industrial   Chicago.     In 
character  and  scope  of  its  service  it  is  without  question 
the   most   advanced    lighting   company    in   the   world. 
Nevertheless,  however  highly  it  may  be  regarded  by  the 
inhabitants  of  Chicago,  however  cheaply  it  may  supply 
electrical  energy  to  its  manufacturers,  however  much 
it  may  share  its  earnings  with  the  great  city  in  which 
it  operates,  its  existence  is  viewed  with  apprehension 
by  the  national  government.     Here  is  an  enigma.     Do 
men  gather  grapes  of  thorns  and  figs  of  thistles?    Ap- 
parently the  government  believes  they  do. 


The  Rising  Copper  Market 

THE  continued  advance  in  the  copper  market  de- 
stroys all  the  traditions  upon  which  the  electrical 
industry  has  been  accustomed  to  act  in  its  dealings  in 
the  red  metal.  Before  the  war  the  large  buyers  for 
electrical  consumption  figured  that  if  the  price  of  elec- 
trolytic copper  rose  above  18  cents  per  pound  it  would 
not  remain  there  long.  But  the  value  of  these  calcula- 
tions, based  on  other  conditions,  has  disappeared  under 
the  extraordinary  stress  of  world  conflict.  Now,  in 
addition  to  the  enormous  demand  for  the  manufacture 
of  munitions  of  war  there  is  a  domestic  demand  for 
peaceful  purposes  which  is  very  large  and  still  growing 
rapidly.    Certainly  the  need  for  copper  in  the  electrical 


industries  is  undergoing  no  shrinkage ;  on  the  contrary, 
it  has  increased  apace  with  the  improvement  in  business 
conditions.  If  supply  and  demand  operate  to  elevate 
the  price  still  higher,  the  electrical  industry  cannot 
combat  the  facts.  Improvements  will  continue,  but 
the  new  level  of  material  prices  means  that  the  relation 
of  the  high  cost  of  material  to  total  costs  must  be  care- 
fully analyzed,  and  that  when  the  public  asks  additional 
service  there  will  be  an  investigation  to  show  how 
profitable  the  proposed  contracts  will  be  and  how  long 
the  demand  is  likely  to  continue. 


Business  Factors  in  Motor  Drives 

AN  exhaustive  study  of  the  motor-drive  and  heating 
requirements  of  a  textile  mill  at  present  run  by 
three  steam  engines  totaling  492  hp.  has  recently  been 
made  by  the  engineering  department  of  a  central  sta- 
tion.    This  engineering  investigation  disclosed  certain 
factors  that  seem  worth  emphasizing  because  they  are 
not  thought  of  always  as  bearing  on  the  problem.     It 
was    found    that    by    the    installation    of   twenty-eight 
motors  in  place  of  the  existing  steam  units  there  would 
be  a  saving  of  57.8  hp.  on  a  145-hp.  friction  load.    The 
motors  range  in  capacity  from  3  hp.  to  50  hp.  and  total 
507.5  hp.  in  connected  load.     Without  going  into  the 
details  of  financial  saving  worked  out  for  the  electric 
drive    (the  engineers  of  the  central  station,  of  course, 
did  this),  it  is  interesting  to  note  that  the  installation 
of  central-station  service  will  enable  the  mill  to  utilize 
850  sq.  ft.  of  floor  space  for  production  hitherto  ren- 
dered of  no  avail  through  the  obstruction  of  main  belt 
drives  from  the  engines.     This  is  1.12  per  cent  of  the 
total  productive  mill  area  and  means  a  possible  increase 
in  yearly  output  of  4  tons  of  spun  material.     Viewing 
the  electric  drive  from  this  aspect  gives  the  mill  owner 
a  new  insight  into  the  possibilities  of  purchased  energy 
accompanied  by  a  reconstruction  of  his  power  installa- 
tion.   Again,  the  point  made  in  the  report  that  only  one- 
twenty-eighth  of  his  establishment  would  be  shut  down 
in  case  of  a  temporary  failure  at  one  motor  compared 
with  a  shut-down  of  one-third  in  the  event  of  engine 
failure  was  well  received.    It  is  a  mistake  for  central- 
station  power  engineers  to  overlook  expressing  the  gen- 
eral advantages  of  the  electric  drive  from  purchased 
energy  in  completing  reports  of  this  kind,  since  in  many 
cases  the  points  which  may  be  emphasized  are  fresh  to 
the  factory  owner,  trite  as  they  may  appear  to  the  elec- 
trical man.     Wherever  an  arithmetical  value  can   be 
placed  upon  any  of  these  general  advantages,  thereby 
making  them  more  specific,  the  power  report  becomes 
correspondingly    strengthened.      More    and    more    the 
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manufacturer  is  looking  to  the  central  station  for 
analyses  "i  greater  refinement  in  studying  his  power 
situation,  ami  the  proper  handling  of  prospective  • 

turners  with  large  and  complex  establishments  is  indeed 
a   task    for   the  specialist,   worthy   of   the   best    efforts  of 

the  central-station  power-engineering  department  ami 
offering  the  reward  of  a  substantia]  volume  of  business 

if  even  a  modest  difference  can  he  shown  yearly  in  favor 
i^\'   central  station    sen 


The  Excitation  of  Synchronous  Machines 

DIRECT  CURRENT  generators  are  always  expected 
to  have  inherent  regulation  of  terminal  voltage 
under  varying  loads.  They  are  shunt-wound,  compound- 
wound  or  overcompounded  to  meet  the  conditions  of 
each  particular  case.  It  is  ordinarily  not  supposed  to 
be  necessary  to  watch  and  readjust  the  terminal  voltage 
of  such  machines  when  changes  of  load  occur. 

When  alternating-current  generators  first  came  into 
use  an  effort  was  made  to  have  inherent  voltage  regu- 
lation in  their  operation.  At  the  best,  however,  it  was 
found  impracticable  to  obtain  a  degree  of  inherent 
regulation  such  as  even  a  direct-current  shunt  machine 
of  similar  capacity  could  offer.  Moreover,  alternators 
so  constructed  as  to  maintain  close  automatic  pressure 
regulation  were  likely  to  become  dangerously  overloaded 
in  the  event  of  an  accidental  short-circuit  near  the 
machine  terminals.  The  recent  tendency  in  construc- 
tion has,  therefore,  been  away  from  close  inherent  pres- 
sure regulation,  relying  upon  either  automatic  or 
manual  regulating  devices  for  adjusting  the  field  ex- 
citation under  varying  loads. 

The  article  by  Theo.  Schou  this  week  discusses  the 
principles  of  field  excitation  with  respect  to  the  voltage 
of  synchronous  alternators  under  variations  of  load  and 
power-factor,  and  also  with  respect  to  the  behavior  of 
synchronous  motors  under  variations  either  of  load  or 
terminal  voltage. 

The  novel  features  presented  in  the  article  are  put 
forward  in  Figs.  5  and  6.  It  is  easy  to  understand  that 
the  percentage  of  alternator  capacity  in  an  exciter 
should  diminish  as  the  capacity  of  the  alternator  in- 
creases. It  is  also  easy  to  understand  that  the  per- 
centage in  the  exciter  should  diminish  as  the  speed  of 
the  alternator  increases.  It  is  not,  however,  easy  to 
see  why  the  percentage  should  fall  off  as  the  0.5th  and 
0.6th  exponents  respectively,  with  corresponding  rela- 
tions in  the  "cold"  field-winding  resistance. 


Test  of  a  Mechanical  Stoker 

THE  brief  account  of  the  test  of  an  underfeed 
stoker  made  by  W.  G.  Claytor  and  S.  S.  Williams 
at  the  plant  of  the  Roanoke  (Va.)  Railway  &  Electric 
Company  gives  some  exceedingly  practical  information 
regarding  methods  and  results.  It  is  particularly  to 
the  point  as  showing  the  economy  attainable  in  apply- 
ing the  stokers  to  an  old  plant,  taken,  as  it  was,  without 
any  of  the  somewhat  impracticable  refinements  often 
introduced  into  tests  of  an  entirely  new  equipment.  The 


boiler  ami  furnace  plant  was  merely  Overhauled  to  see 
that    it    was  clean,   the   steam    gage   tested,   ami   a     team- 

flow  meter  installed  to  measure  the   steam  produced. 

The  first    readings  were  taken  with   full  load  on  and  full 

tires  on  the  grates,  and  thereafter  readings  were  re- 
peated every  fifteen  minutes,  while  samples  were  taken 

from  each  lot  of  coal  weighed  for  the  purpose  of  anal- 
ysis. The  ash  was  determined  by  the  verj  practical 
process  of  weighing  all  the  accumulation  of  the  ash 
pit  for  the  period  of  the  test.  The  results  of  the  run 
with  the  new  stokers  was  very  gratifying.  An  equiva- 
lent evaporation  of  10.72  lb.  of  water  per  pound  of  dry 
coal  was  obtained  when  pushing  the  boilers  to  more  than 
two  and  a  half  times  their  nominal  rating  and  burning 
36.6  lb.  of  coal  per  square  foot  of  grate  per  hour.  The 
corresponding  equivalent  efficiency  of  the  combination 
of  boiler,  furnace  and  grate  was  a  little  over  74  per 
cent,  certainly  an  exceedingly  good  record.  The  coal 
consumption  per  kilowatt-hour  was  nothing  to  brag  of, 
being  2.26  lb.  without  the  auxiliaries,  but  considering 
the  fact  that  the  turbines  are  of  rather  old  pattern  and 
of  only  moderate  capacity  they  did  perhaps  as  well  as 
was  to  be  expected,  particularly  since  the  vacuum  was 
not  good — only  a  trifle  over  27  in.  The  main  point  of 
the  test  is  the  excellent  efficiency  of  the  production  of 
steam,  showing  the  very  material  advantage  to  be  de- 
rived from  using  mechanical  stokers  even  on  a  rela- 
tively small  plant.  In  these  days  of  somewhat  precari- 
ous labor  conditions  the  mechanical  stoker  may  very 
properly  find  its  way  into  many  plants  which  in  former 
years  would  hardly  have  seemed  worth  while  changing 
over  to  automatic  firing.  All  the  tendencies  now 
effective  in  plant  design  point  toward  a  steady  decrease 
in  dependence  upon  hand-firing,  and  such  tests  as  the 
one  before  us  accelerate  the  march  of  progress. 


Closer  Thinking  on  Furnace  Auxiliaries 

AVERY  sane  viewpoint  on  the  conditions  of  economy 
in  stokers,  economizers  and  superheaters  is  found 
in  the  paper  by  A.  A.  Potter  and  S.  L.  Simmering  in 
our  current  issue.  Their  investigation  indicates  par- 
ticularly the  correlation  of  savings  with  cost  and  upkeep 
in  these  classes  of  apparatus.  The  authors  point  out, 
for  instance,  the  percentage  of  labor  saving  by  the  use 
of  mechanical  stokers  and  roughly  their  probable  cost 
and  upkeep.  The  actual  results  are  somewhat  dependent 
upon  the  class  of  fuel  used,  but  this  again  influences 
the  amount  of  labor,  so  that  the  averages  perhaps  may 
be  trusted  as  a  fair  approximation.  With  respect  to 
economizers  the  situation  is  somewhat  different,  for 
here  the  saving  is  not  in  labor  but  in  thermal  units, 
which  can  be  reckoned  with  greater  certainty.  One 
suggestion  which  the  authors  make  with  respect  to  the 
installation  of  economizers  strikes  us  as  being  particu- 
larly sound.  They  recommend  installing  the  plant  on 
the  unit  plan  with  a  separate  economizer  for  each  boiler. 
The  results  reported  from  this  practice  are  good,  and  it 
would  seem  a  sound  proceeding  in  large  plants  as  tend- 
ing to  the  most  efficient  use  of  the  apparatus.  There 
seems  to  be  no  good  reason  why  in  a  plant  big  enough 
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to  have  a  sufficient  number  of  large  units  to  distribute 
the  output  properly  under  varying  load  the  whole  in- 
stallation should  not  be  upon  a  unit  plan.  It  is  very 
questionable  whether  elaborate  cross-connected  steam 
piping  and  other  provisions  for  interchangeability  do 
not  cost  more  than  they  come  to  in  the  long  run.  As 
regards  superheaters,  the  practical  information  given 
by  the  authors  is  much  to  the  point.  We  have  been 
somewhat  overcautious  in  this  country  in  the  employ- 
ment of  superheat.  It  is  only  within  a  very  few  years 
that  more  than  very  slight  superheating  was  looked 
upon  as  really  sound  practice.  In  point  of  fact  the  gain 
in  economy  is  so  considerable  as  to  make  the  practice 
extremely  desirable,  particularly  as  it  can  be  applied 
with  great  effect  to  comparatively  simple  engines  as 
well  as  to  steam  turbines.  In  fact,  with  high  pressure 
and  superheat  well  within  the  bounds  of  safe  practice, 
a  simple  engine  of  moderate  speed  may  be  pushed  to 
an  economy  at  least  as  great  as  that  obtainable 
by  a  turbine  of  similar  moderate  output.  Practical 
engineers  will  do  well  to  bear  in  mind  the  last  paragraph 
of  the  paper  before  us,  pointing  out  that  superheated 
steam  requires  first-class  fittings  in  the  use  of  steel, 
and  to  cause  these  to  be  recommended  in  such  cases,  as 
well  as  better  and  heavier  pipe  than  is  commonly  em- 
ployed. All  this  again  points  to  the  good  features  of 
simple  design  which  minimize  expensive  auxiliaries. 


Physical  Photometry 

A  RE  CENT  paper  in  the  Physical  Review  by  Ives  and 
Kingsbury  reports  the  development  of  a  practical 
method  for  photometric  comparisons  independent  of 
physiological  phenomena  and  based  entirely  on  consid- 
erations of  energy.  The  idea  is  not  a  new  one,  but  its 
evolution  into  a  practical  method  means  a  large  amount 
of  laborious  investigation.  Especially  in  comparing 
lights  of  different  colors  does  the  eye  show  its  incapacity 
for  systematic  and  accurate  judgments.  Heterochro- 
matic  photometry,  in  fact,  has  been  the  snag  upon  which 
the  best-meant  efforts  at  precision  have  struck.  The 
flicker  photometer  eliminates  many  of  the  difficulties  of 
the  situation,  yet  since  this  type  of  instrument  depends 
on  somewhat  intricate  physiological  phenomena  it  is  not 
free  from  objections.  The  physical  photometry  here 
described  merely  evaluates  the  energy  of  the  physical 
radiation   produced   by   the   source   after   transmission 


through  a  screen  which  has  a  transmission  curve 
equivalent  to  the  sensation  curve  of  the  eye.  In  other 
words,  by  such  a  screen  the  incident  energy  is  reduced 
to  its  visual  values  and  is  then  measured  in  the  ordinary 
way  with  the  thermopile.  A  liquid  screen  has  been  very 
ingeniously  devised  closely  to  approximate  the  peculiari- 
ties of  the  eye  in  its  transformation  of  energy  into 
sensation.  Obviously  such  a  screen  must  represent,  not 
a  single  isolated  observer,  but  the  average  of  a  large 
number.  An  auxiliary  water-tank  screen  is  used  to 
hold  back  the  residual  infra-red  radiation,  and  between 
the  luminosity  screen  and  this  tank  are  interposed  a 
shutter  and  a  sector  disk.  The  energy  received  from 
the  illuminant  is  thus  sifted  to  its  true  luminosity  value 
and  measured  by  the  thermopile  connected  to  a  sensitive 
galvanometer. 

Such  an  apparatus  enables  a  ready  comparison  to  be 
made  between  the  luminous  values  of  various  sources 
of  light,  each  being  obtained  in  terms  of  energy  re- 
corded by  the  thermopile,  and  the  results  being  strictly 
comparable.  The  difficulties  of  the  situation  are  pri- 
marily those  belonging  to  thermopile  measurements  in 
general.  In  addition,  Ives  and  Kingsbury  adopted  a  de- 
vice of  using  the  sector  disk  so  that  all  the  deflections 
are  held  to  approximately  the  same  amount,  which 
greatly  facilitates  accurate  comparisons.  With  all 
proper  precautions  taken,  the  experimenters  report  that 
they  can  secure  a  precision  better  than  1  per  cent  in 
the  results.  This,  of  course,  assumes  that  there  is 
no  change,  either  accidental  or  progressive,  in  the  ab- 
sorption produced  by  the  tanks.  Such  a  change  would 
cut  very  little  figure  in  successful  comparisons  as  be- 
tween one  source  and  another,  but  it  might  be  serious 
in  an  attempt  to  evaluate  the  candle-power  of  a  lamp  in 
absolute  measure  while  depending  on  the  constants  of 
the  apparatus.  A  little  difference  of  cleanliness  in  the 
bounding  surfaces  of  the  tanks  might  easily  introduce 
an  error  larger  than  all  the  other  experimental  errors 
put  together. 

With  proper  precautions,  however,  it  looks  as  if  Ives 
and  Kingsbury  had  devised  a  very  useful  photometric 
method  which  many  a  time  will  prove  convenient  in 
attacking  the  problem  of  comparing  lights  varying  in 
color.  It  is  no  small  achievement  merely  to  have  devised 
a  solution  corresponding  accurately  to  the  sensibility 
curve  of  the  eye,  which,  after  all,  was  the  real  problem 
to  be  solved. 


THE  million-volt  transformer  in- 
stalled at  San  Francisco  during 
the  closing  days  of  the  Exposition — its  perform- 
ance and  operation — will  be  the  subject  of  an  illustrated 
article  in  the  engineering  number  next  week — the  third 
issue  of  the  month.  Opportunities  for  the  young  electri- 
cal engineer  in  central-station  work  will  be  discussed  by 
John  F.  Gilchrist,  vice-president  of  the  Commonwealth 
Edison  Company,  Chicago,  in  the  same  number.  Other 
articles  will  treat  of  tendencies  in  handling  large  loads 
on  underground  distribution  systems,  with  details  of  re- 
cent practice  in  the  use  of  sector  cable;  the  construction 
of  an  oscillograph  for  demonstrating  voice  waves  and 


The  Coming  Issues 


similar  harmonic  phenomena  before  lec- 
ture classes,  and  other  topics  of  engineer- 
ing interest.  In  the  commercial  issue  of  Feb.  26  a  lead- 
ing article  will  point  out  how  the  central  station  may 
utilize  the  local  newspapers  to  educate  the  public  to  a 
better  appreciation  of  the  utilities  and  their  service. 
Successful  sales  campaigns  in  the  lighting  and  appli- 
ance fields  will  be  described  in  detail,  and  there  will  be 
articles  of  special  interest  to  the  electrical  dealer  and 
contractor,  besides  the  regular  departments.  An  ac- 
count of  a  successful  effort  to  encourage  a  lighting  com- 
pany's customers  to  share  in  its  business  will  be  a  fea- 
ture of  the  first  or  public-relations  issue  of  March. 
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Important  Conference  on  Electric  Ranges 

A  two-day  meeting  of  the  electric  range  committee 
of  the  National  Electric  Light  Association  was  held  in 
Sail  Lake  City  on  Feb.  7  and  8.  Chairman  W.  R.  Put- 
nam had  with  him  all  the  members  of  the  committee. 
In  addition  there  were  in  attendance  representatives  of 
a  number  of  the  largest  manufacturers  of  electric 
ranges.  Reports  of  the  sub-committees  were  read  and 
discussed.  Such  subjects  as  rates  for  service,  co-opera- 
tive advertising,  intercourse  between  central  stations 
and  manufacturers,  merchandising  problems  and  water- 
heating  developments  were  brought  up.  The  form  of 
report  for  presentation  to  the  Chicago  convention  next 
May  was  agreed  upon,  and  there  is  little  doubt  that  this 
paper  will  be  one  of  the  most  complete,  instructive  and 
valuable  reports  along  the  line  of  central-station  devel- 
opment ever  prepared  by  an  association  committee. 
The  data  compiled  demonstrated  that  all  live  operating 
companies  are  intensely  interested  in  this  very  impor- 
tant subject  and  that  the  expectations  of  sales  of 
Pacific  Coast  and  Rocky  Mountain  States  for  the  year 
1916  will  reach  a  total  of  10,000  ranges. 


One  report  which,  it  is  said,  will  be  ready  in  about 
a  month  will  give  the  result  of  an  extensive;  inquiry 
into  the  health  of  business  in  the  United  States.  More 
than  300  lines  of  business  came  within  the  scope  of 
the  inquiry.  On  or  about  April  15  a  report  on  competi- 
tive conditions  in  foreign  trade  will  be  made  to  Con- 
gress. Twenty  special  agents  have  gathered  the  mate- 
rial for  this  in  the  United  States  and  abroad. 

Another  report  soon  to  be  made  will  cover  an  inves- 
tigation of  laws  relating  to  commerce  all  over  the  world. 
This  is  principally  the  work  of  Chairman  Davies  and 
is  said  to  consist  in  the  main  of  a  compilation  of 
statutes. 

There  are  said  to  be  about  200  complaints  before  the 
commission.  About  forty  cases  have  been  settled  with- 
out formal  action  by  the  commission. 


Tenney  Interests  Convene  at  Boston 
The  annual  convention  of  the  central-station  proper- 
ties managed  by  Charles  H.  Tenney  &  Company,  Bos- 
ton, Mass.,  was  scheduled  to  be  held  at  the  Engineers' 
Club,  Boston,  Feb.  11  and  12.  The  opening  session  was 
planned  to  include  seven  papers  on  accounting,  the  sub- 
jects being  as  follows:  "Accounting  Organization,"  by 
I.  S.  Hall;  "Delegating  the  Details,"  by  G.  W.  Hurn; 
"The  Accounting  Department  and  the  Customer's  Good-, 
will,"  by  C.  N.  Alexander;  "Handling  Stock  as  Money, 
or  the  Storekeeper  as  a  Member  of  the  Accounting  De- 
partment," by  W.  H.  Phillips ;  "The  Accounting  Depart- 
ment and  the  Public  Service  Commission,"  by  H.  F. 
Peirce;  "Prepayment  Meters,"  by  A.  G.  Neal,  and 
"Garage  Costs,"  by  E.  A.  Harris.  The  general  sessions 
program  included  ten  papers  devoted  to  gas  or  electri- 
cal topics,  among  these  being  the  following:  "Cover- 
ing 200  Miles  of  Territory,"  by  E.  C.  Peebles ;  "Making 
Over  an  Old  Building  into  a  Modern  Office  Building," 
by  F.  L.  Ball;  "Salem's  Recovery,"  by  S.  Fred  Smith; 
"The  Science  of  Buying,"  by  G.  A.  Rust;  "Accident 
Prevention,"  by  C.  E.  Paige,  and  "Inspections,"  by  A. 
E.  Bliss.  The  convention  program  is  to  close  with  the 
celebration  of  "Flag  Night"  at  the  Copley-Plaza  Hotel, 
when  a  reception  to  delegates  and  ladies  will  be  fol- 
lowed by  a  dinner  and  dance,  the  principal  speaker  at 
the  former  being  Levin  J.  Chase,  Concord,  N.  H.,  on 
"The  Soul  of  a  Nation." 


Federal  Trade  Commission  About  to  Issue 

Rulings  and  Reports 

The  Federal  Trade  Commission  is  about  to  issue  a 
number  of  rulings  and  reports.  Among  the  most  im- 
portant of  these  will  be  a  series  of  rulings,  based  on 
the  results  of  forty  cases  which  have  been  investigated, 
which  will  define  what  unfair  competition  is. 


Water-Power  Situation  in  Washington 

A  minority  of  the  Senate  lands  committee  has  now 
filed  a  report  protesting  against  the  bill  which  that  com- 
mittee by  a  majority  vote  substituted  for  the  Ferris 
bill  as  the  latter  passed  the  House  of  Representatives. 
There  is  about  to  take  place  in  Washington  a  lining  up 
for  and  against  the  various  water-power  measures,  as 
the  Shields  bill  is  on  the  Senate  calendar  and  is  now  be- 
ing debated  in  the  Senate. 

Statements  have  been  issued  by  Gifford  Pinchot  and 
by  Senator  Underwood  of  Alabama,  taking  sides  for  and 
against  the  bills.  Mr.  Pinchot's  statement  is  in  the  form 
of  an  open  letter  to  President  Wilson,  asking  him  to  aid 
in  defeating  the  Shields  bill  and  asking  him  also  to  aid 
in  defeating  the  substitute  for  the  Ferris  bill  reported 
out  by  the  majority  of  the  Senate  committee  on  public 
lands.  In  his  statement  he  draws  attention  again  to 
the  Secretary  of  Agriculture's  recent  report  to  the  Sen- 
ate on  water-powers,  claiming  that  there  is  a  monopoly 
of  water-powers  in  the  United  States.  The  Senate 
committee  on  printing  recommended  that  the  report  be 
published,  but  the  Senate  has  held  up  the  printing  of 
the  report,  perhaps  only  temporarily. 

Secretary  Garrison  has  been  heard  by  the  House  com- 
mittee on  interstate  and  foreign  commerce  in  regard 
to  the  Adamson  bill  and  has  drawn  attention  to  the 
fact  that  the  United  States  is  without  a  sufficient  supply 
of  nitrates  from  which  to  manufacture  ammunition.  If 
Chile,  he  said,  were  to  put  an  embargo  on  her  nitrates, 
the  United  States  would  find  itself  practically  helpless 
if  engaged  with  a  foreign  foe,  unless  the  Adamson  bill 
is  passed,  providing  as  it  does  opportunity  for  the  manu- 
facturing of  nitrogen  from  hydroelectric  plants. 

In  his  statement  Senator  Underwood,  combating  Mr. 
Pinchot's  views,  said  in  part: 

"One  of  Mr.  Pinchot's  main  objections  to  the  Shields 
bill  is  based  upon  the  idea  that  if  the  bill  passes  it  will 
enable  great  corporations  to  monopolize  the  water- 
powers  of  the  country.  If  it  be  true  that  there  is  a 
monopoly  of  the  water-powers  of  the  United  States 
to-day,  which  I  do  not  recognize  to  be  a  fact,  the  failure 
to  pass  legislation  only  makes  that  monopoly  more  secure 
in  its  actual  vested  interests  because  the  competition  is 
throttled  by  the  failure  to  develop  the  water-powers  on 
the  navigable  streams  of  the  United  States. 
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"There  has  been  no  development  of  the  water-powers 
on  navigable  streams  under  existing  legislation  in  the 
last  decade,  and  if  the  obstructionists  who  have  endeav- 
ored to  prevent  legislation  that  will  bring  about  the 
development  of  the  water-powers  of  the  navigable 
streams  of  the  country  should  succeed  in  their  efforts 
to  block  legislation,  there  would  be  no  relief  from  the 
monopoly  they  complain  about. 

"The  Shields  bill  does  not  grant  rights  or  privileges 
to  any  one,  but  merely  places  in  the  hands  of  the  Secre- 
tary of  War,  acting  through  the  government  engineers, 
the  right  to  grant  permits  to  build  dams  for  the  purpose 
of  aiding  navigation  and  the  production  of  hydroelec- 
tric power  on  such  terms  as  the  government  in  its 
wisdom  shall  accept. 

"I  am  not  prepared  to  agree  to  a  statement  that  im- 
plies that  our  government,  acting  through  the  Secretary 
of  War  and  the  engineers  of  the  United  States,  would 
consent  to  permits  that  would  continue  or  produce  a 
monopoly  of  the  hydroelectric  power  of  this  country." 


Claims  Filed  on  Oregon  Water-Powers 

John  H.  Lewis,  State  engineer  of  Oregon,  has  issued 
a  statement  showing  that  under  the  State  law  requiring 
persons  or  corporations  claiming  the  right  to  use  water 
for  power  purposes  to  file  annually  a  statement  of  their 
claims  219  claims  were  filed  on  Jan.  1,  1916,  totaling 
456,410  hp.  This  includes  water  actually  being  used 
and  that  claimed  for  future  use.  Claims  were  filed  for 
water  in  every  county  in  the  State  except  three,  Clatsop, 
Gilliam  and  Wheeler. 

The  number  of  horsepower  claimed  in  each  county 
follows:      Washington,    513;    Benton,    186;    Umatilla, 
8862;  Marion,  8237;  Wallowa,  1887;  Linn,  3127;  Doug- 
las, 7927;  Harney,  219;  Baker,  5685;  Clackamas,  349,- 
716;  Hood  River,  25,737;  Wasco,  4413;  Morrow,  123 
Union,  1529;  Polk,  170;  Jackson,  14,498;  Yamhill,  503 
Klamath,  3869;  Grant,  4681;  Lane,  992;  Sherman,  25 
Lincoln,  20;  Crook,  11,719;  Curry,  29;  Multnomah,  818 
Lake,  236;  Josephine,  626;  Jefferson,  5000;  Tillamook, 
133;  Coos,  10;  Columbia,  11;  Malheur,  454. 

The  principal  claimant  in  Umatilla,  Hood  River  and 
Wasco  Counties  was  the  Pacific  Power  &  Light  Com- 
pany, with  plants  on  the  Walla  Walla,  Hood  and  White 
Rivers.  The  principal  claimant  in  Clackamas  County 
was  the  Portland  Railway,  Light  &  Power  Company, 
with  plants  on  the  Sandy,  Clackamas  and  Willamette 
Rivers,  serving  the  city  of  Portland.  A  license  of  10 
cents  each  for  the  first  100,000  hp.,  5  cents  each  for  the 
next  900,000  hp.,  and  1  cent  each  for  all  in  excess  of 
1,000,000  hp.  is  required.  State,  federal  or  city  plants, 
or  those  of  less  than  25,000  hp.,  pay  no  license  fee.  The 
money  is  used  by  the  State  for  stream  gaging  and  topo- 
graphic surveys. 


Water-Power  Bill  Being  Debated  in  the  Senate 

The  Shields  bill,  otherwise  known  as  the  dam-site 
bill,  is  now  on  debate  in  the  Senate  as  the  unfinished 
business  of  that  body,  and  is  expected  to  occupy  the  at- 
tention of  the  Senate  for  some  time.  Notwithstanding 
the  fact  that  this  bill  is  the  unfinished  business  of  the 
Senate  and  therefore  takes  precedence,  the  foreign  re- 
lations committee  has  brought  in  such  measures  as  the 
Haitian,  Nicaraguan  and  Colombian  treaties,  and  when 
motions  are  made  to  go  into  executive  sessions  to  con- 
sider these  treaties  behind  closed  doors  the  water-power 
bill  is  laid  aside. 

For  this  reason  it  is  believed  that  not  more  than  an 
hour  or  so  each  day  will  be  given  to  debate  on  the  water- 
power  bill. 


Preliminary  to  the  taking  up  of  the  water-power  bill, 
the  Senate  voted  to  have  printed  what  is  known  as  Part 
I  of  the  report  on  the  development  of  electrical  power 
recently  made  by  the  Secretary  of  Agriculture.  Part  I 
of  this  document,  which  charges  that  there  is  a  monop- 
oly of  water-powers  in  the  United  States,  consists  of 
the  text,  and  Part  II  consists  of  the  plates,  diagrams, 
etc.  In  a  long  debate  in  the  Senate,  some  of  which  was 
aimed  at  preventing  the  publication  of  the  report  as  a 
public  document,  it  was  brought  out  that  the  prepara- 
tion of  the  material  cost  about  $20,000.  It  was  also 
stated  that  the  printing  of  the  report  as  a  whole  would 
cost  another  $20,000.  Senators  who  are  favorable  to  the 
publication  of  the  report  brought  out  the  fact,  as  at- 
tested by  documents  from  many  persons,  that  much  of 
the  information  therein  has  never  become  public  before. 
Much  of  this  material  was  published  in  the  Electrical 
World  last  week. 

The  belief  continues  in  Washington,  according  to  the 
representative  of  the  Electrical  World  at  the  capital, 
that  the  whole  fate  of  the  so-called  conservation  bills, 
so  far  as  water-power  matters  are  concerned,  at  this 
session  of  Congress  rests  upon  the  opinion  Senators 
gather  from  the  Secretary  of  Agriculture's  report  when 
they  see  it.  Only  a  few  Senators  have  seen  it  in  manu- 
script form.  On  the  House  side  of  the  Capitol  likewise 
the  appearance  of  the  report  is  awaited  with  interest, 
and  many  Representatives  have  declared  their  intention 
to  "mark  time"  until  Part  I  is  available  for  examina- 
tion as  a  public  document,  so  far  as  the  water-power 
bills  in  the  House  are  concerned. 


Pole  Nuisance  Threatened  by  Municipal 
Paralleling  in  Los  Angeles 

The  plan  proposed  by  the  city  of  Los  Angeles  for 
paralleling  the  distributing  systems  of  the  Southern 
California  Edison  Company,  the  Pacific  Light  &  Power 
Corporation  and  the  Los  Angeles  Gas  &  Electric  Cor- 
poration will  in  effect  offset  years  of  the  work  accom- 
plished by  the  joint-pole  committee,  according  to  a 
statement  by  J.  E.  Macdonald,  secretary  of  the  com- 
mittee, in  an  address  before  the  Jovian  Electric  League 
in  Los  Angeles  on  Jan.  19. 

For  nine  years  the  joint-pole  committee  has  been 
working  to  reduce  the  pole  nuisance,  Mr.  Macdonald 
said,  and  it  has  so  co-ordinated  the  distributing  sys- 
tems that  all  consumers  are  served  by  the  use  of  70,000 
fewer  poles  than  would  be  required  had  the  companies 
not  initiated  the  joint-pole  movement.  In  order  to  carry 
out  the  lighting  plans  now  proposed  by  the  city,  45,000 
new  poles  will  be  required,  costing  in  the  aggregate, 
erected,  over  $900,000.  He  stated  further  that  the  city 
could  not  hope  to  get  more  than  half  the  business,  and 
under  such  conditions  could  not  hope  to  make  sufficient 
profit  to  provide  for  maintenance  and  depreciation  and 
at  the  same  time  take  care  of  its  interest  and  sinking- 
fund  requirements,  thus  making  the  pole  duplication  a 
useless  waste  and  burden  upon  the  taxpayers. 

Present  duplication  of  distribution  facilities  does  not 
exceed  5  per  cent,  and  this  largely  represents  main 
feeder  lines  or  construction  installed  years  ago,  before 
the  advantages  of  the  co-operative  scheme  were  recog- 
nized. The  practice  now  is  for  each  company  to  develop 
certain  territory  fully  and  not  to  construct  lines  in 
localities  already  adequately  served  by  another  com- 
pany. The  interest,  maintenance  and  depreciation  on 
the  poles  which  the  city  proposes  to  erect  represent  an 
annual  charge  of  over  $150,000,  which  is  part  of  the 
price  the  citizens  of  Los  Angeles  will  pay  for  pole  dupli- 
cation alone. 
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Midwinter  A.  I.  E.  B.  Convention 

m    iiuiuNti i.ii    i'i i  p. ii edn 
nut!  .11.  .in, .n  Proposed     Comminion  Regulation, 

High  Voltag<  Measurement*,  and  Electric  Raita 

IN  opening  the  fourth  midwinter  convention  of  the 
American  institute  of  Electrical  Engineers,  held  at 
New  y/ork  City,  Feb.  8  and  9,  President  J.  J.  Carty 
called  particular  attention  to  the  government's  recogni- 
tion of  engineers'  advisory  ability  as  evidenced  by  ap- 
pointments to  the  Naval  Consulting  Hoard  and  the 
recenl  request  of  Presidenl  Wilson  to  the  major  engi- 
neering societies  for  support  in  collecting  data  to  lie 
used  in  organizing  the  manufacturing  resources  of  the 
country  in  ease  of  emergency.  To  comply  with  this 
request  the  societies  are  now  selecting  representatives 
in  each  State  who,  after  being  officially  appointed  by 
the  Secretary  of  the  Navy,  will  supervise  the  collection 
of  the  data  desired.  President  Carty  urged  every  engi- 
neer to  assist  in  this  industrial-preparedness  cam- 
paign. 

The  Future  of  the  A.  I.  E.  E. 

Following  the  address,  D.  B.  Rushmore  pointed  out 
that  the  A.  I.  E.  E.  technical  committees  may  soon  be 
handicapped  in  meeting  the  demands  of  Institute  mem- 
bers because  of  the  rapid  growth  in  electrical  science 
and  the  increase  in  membership  and  activities.  Several 
tentative  suggestions  were  offered  for  improving  the 
organization  and  procedure  of  these  committees.  These 
provoked  considerable  discussion. 

Several  members  advocated  confining  the  Institute's 
activities  to  electrical  science,  others  favored  extending 
the  scope  of  the  Institute  to  include  commercial  appli- 
cations of  electricity,  still  another  speaker  suggested 
consolidation  of  all  engineering  associations,  and  one 
speaker  suggested  limiting  proceedings  to  general  en- 
gineering problems.  Among  those  who  took  part  in  the 
discussion  were  Philip  Torchio,  E.  H.  Martindale,  Prof. 
Alexander  Gray,  Prof.  C.  F.  Scott,  W.  A.  Del  Mar,  L.  T. 
Robinson,  H.  G.  Stott  and  Farley  Osgood. 

Municipally  Operated  Utilities 

Data  on  the  equipment  and  operation  of  numerous 
municipally  operated  electrical  utilities  in  western 
Canada,  together  with  information  on  the  methods  of 
financing  these  organizations  and  disbursing  the  ex- 
penses, were  presented  in  a  paper  by  A.  G.  Christie 
of  Baltimore,  Md. 

Speakers  who  were  called  upon  to  express  their  ideas 
of  municipal  ownership  contended  that  while  many 
municipally  owned  organizations  issue  reports  which 
apparently  indicate  that  they  are  furnishing  service  at 
lower  rates  than  privately  owned  corporations,  it  will 
generally  be  found  that  they  are  not  properly  disburs- 
ing their  expenses,  providing  for  obsolesence  and  de- 
preciation, and  carrying  their  legitimate  share  of  the 
cities'  overhead  expenses.  Attention  was  called  to  the 
chaotic  condition  of  municipal  accounts  jn  New  Jersey, 
and  the  belief  was  expressed  that  municipal  as  well  as 
privately  owned  utilities  should  be  regulated  by  com- 
missions. The  discussion  was  participated  in  by  P. 
Betts  of  the  New  Jersey  commission,  H.  G.  Stott,  Far- 
ley Osgood,  R.  P.  Bolton,  E.  S.  Cheney  and  others. 

Symposium  on  High-Voltage  Measurements 

At  the  Tuesday  afternoon  session  the  symposium  on 
"High-Voltage  Measurements"  included  four  concise 
papers.  These  papers  were  read  consecutively  and  the 
subject  was  discussed  as  a  whole.  The  first  paper,  by 
Dr.  C.  H.  Sharp  and  E.  W.  Doyle  of  the  Electrical  Test- 
ing Laboratories,   New  York  City,  on  "Crest  Voltme- 


took  up  brieflj  methods  advanced  by  different 
neera  i<>  mea  are  the  crei  I  voltage.  The  greater 
pari  of  the  paper,  however,  was  devoted  to  a  method 
devised  by  the  authors  whereby  crest  voltage  can  be 
read  by  an  indicating  instrument.  The  apparatus  i 
sists  of  a  combination  of  an  electrostatic  voltmeter  and 
an  electric  valve.    The  electrostatic  volt  meter  is  placed 

in  series  with   the  valve  so  that  the  volt  meter  becomes 
charged    With    the   maximum    value   of   the   waves.      The 

indications  are  independent  of  the  frequency  of  the  cur- 
rent  and  of  the  Shape  Of  the  waves  except   as  to  its  ci 
value.    The  pure  ionic  discharge  tube  of  Langmuir,  the 
"kenotron,"  is  the  most  available  form  of  valve. 

The   second   paper,   also   on   "Crest   Voltmeters,"   was 


Pot  Trans  Sec  or 
Voltmeter  Winding 


METHOD  USED  BY  SHARP  AND  DOYLE   IN   MEASURING  CREST 
VOLTAGE 

V — voltmeter;  C — condenser;  K — electric  valve;  B,  T — trans- 
former ;  S — switch  short-circuiting  valve. 

presented  by  L.  W.  Chubb  of  the  research  department 
of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. This  paper  took  up  the  construction,  operation 
and  applications  of  a  modified  type  of  crest  voltmeter. 
The  essential  modifications  of  a  form  devised  by  Messrs. 
Whitehead  and  Gorton  consist  of  the  substitution  of  a 
hot-cathode-tube  valve  for  the  mercury-arc  rectifier. 
The  apparatus  as  described  consists  of  a  testing  trans- 
former with  a  condenser  terminal  to  bring  out  the  high- 
tension  lead,  two  hot  cathode  valves,  a  permanent-mag- 
net indicating  instrument,  and  two  bell-ringing  trans- 
formers for  heating  the  cathode  filaments  of  the  valves 
from  a  lighting  circuit.  The  condenser  terminal  takes 
a  charging  current  proportional  to  the  rate  of  change 
of  voltage  across  its  terminal.  The  arrangement  of 
circuits  is  such  that  the  charging  current  in  one  direc- 
tion passes  through  the  indicating  instrument  and  one 
valve,  while  current  in  the  opposite  direction  passes 
through  the  other  valve  without  passing  through  the 
meter.  The  indication  is  therefore  proportional  to  the 
crest  value  of  the  voltage  wave  on  account  of  the  varia- 
tion of  torque  with  current  in  a  permanent  magnet 
meter. 

The  third  paper  of  the  session,  on  "The  Voltmeter 
Coil  in  Testing  Transformers,"  by  A.  B.  Hendricks,  Jr., 
transformer  engineer  of  the  General  Electric  Company, 
was  a  brief  discussion  of  the  accuracy  of  construction 
in  testing  work.  The  last  paper,  on  "Notes  on  the 
Measurement  of  High  Voltage,"  by  Prof.  William  R. 
Work,  Carnegie  Institute  of  Technology,  Pittsburgh, 
Pa.,  took  up  experiments  to  determine  the  accuracy  of 
methods  used  in  measuring  high  voltages.  Data  cover- 
ing the  experiments  and  records  of  wave-forms  used 
were  discussed  to  show  the  range  of  the  meter  coil  in 
the  high-tension  transformer,  the  crest  voltmeter,  and 
derivation  of  low-tension  from  primary  voltage. 

The  general  conclusions  of  the  papers  were  as  follows : 
The  Sharp-Doyle  crest- voltmeter  method  offers  possi- 
bilities in  the  study  of  surges  since  the  apparatus  might 
be  adapted  for  trapping  current  or  voltage  surges 'to 
indicate  their  maximum  value.     The  indications  of  the 
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Chubb  crest  voltmeter  are  independent  of  atmospheric 
conditions  and  require  no  corrections  except  for  varia- 
tions from  normal  frequency,  being  correct  for  all  com- 
mercial wave-shapes  and  all  distorted  waves  having  not 
more  than  one  maximum  and  one  minimum  value  per 
cycle.  The  crest  voltmeter  is  the  equivalent  of  the 
sphere  spark-gap  but  gives  a  continuous  indication  in- 
stead of  the  limited  indication  of  the  spark-gap.  The 
A.  I.  E.  E.  standard  spark-gaps  should  be  used  as  pri- 
mary standards  for  calibration  only,  and  a  crest  volt- 
meter as  a  secondary  and  working  standard.  It  was 
also  concluded  by  Professor  Work  in  his  paper  that  it 
is  possible  to  wind,  in  a  high-tension  transformer,  a 
voltmeter  coil  so  that  the  voltage  induced  when  cor- 
rected for  crest-factor  is  a  satisfactory  measure  of 
secondary  terminal  pressure. 


A.  C.  Lighting  Circuit 
THE  CHUBB   METHOD  OF   MEASURING  CREST  VOLTAGE 

T — Testing  transformer  in  grounded  case  ;  C — condenser  termi- 
nal to  bring  out  high-tension  lead  H;  Vi  and  V2 — two  rectifiers  or 
valves  ;  M — permanent-magnet  indicating  instrument  ;  SG — safety 
gap  ;  Bi  and  B2 — bell-ringing  transformers. 

In  the  discussion  of  the  four  papers,  interesting 
points  were  brought  out  by  Prof.  E.  E.  F.  Creighton, 
F.  W.  Peek,  Jr.,  F.  M.  Farmer,  Prof.  Frederick  Bedell, 
Prof.  Comfort  A.  Adams,  W.  I.  Middleton,  Prof.  J.  E. 
Whitehead,  C.  L.  Dawes  and  L.  T.  Robinson. 

Professor  Creighton  of  Union  College  commented  on 
the  practical  value  of  the  "kenotron"  as  a  valve  in  crest- 
voltage  measurements,  while  calling  attention  to  the 
importance  of  a  study  of  transient  voltages. 

Mr.  Peek,  General  Electric  Company,  reviewed  the 
practical  features  of  three  methods  of  measuring  crest 
voltages,  namely,  the  spark-gap,  the  crest-voltmeter  and 
the  voltmeter-coil  methods.  He  pointed  out  that  while 
the  spark-gap  works  over  a  considerable  voltage  range, 
at  any  frequency,  with  direct  current  and  transient 
voltages  of  short  durations,  it  does  not  read  continu- 
ously. The  crest  voltmeter  of  Mr.  Chubb's  paper  is 
limited  by  double-peak  waves  and  requires  a  high-volt- 
age condenser.  He  considered  the  method  proposed  by 
Dr.  Sharp  valuable  for  laboratory  work  but  limited  in 
practical  work  by  being  unable  to  handle  transient  volt- 
ages satisfactorily.  He  maintained  that  with  the  volt- 
age-coil method,  using  a  transformer  of  good  design, 
accurate  results  can  be  obtained  over  a  wide  range  of 
conditions,  and  that  the  voltages  and  waves  secured 
seem  to  compare  closely  with  those  of  primary  windings. 

Mr.  Farmer,  Electrical  Testing  Laboratories,  New 
York  City,  called  attention  to  transformer-ratio  diffi- 
culties, and  showed  that  while  these  were  overcome  by 
the  crest-voltmeter  methods,  electrostatic-field  effects 
were  encountered. 

Professor  Bedell  of  Cornell  University  recalled  the 
work  of  Professor  Duncan  and  Professor  Ryan  in  meas- 
uring crest  voltages. 

Professor  Adams  of  Harvard  University  agreed  with 
Mr.  Hendricks'  paper  in  reference  to  the  use  of  the 
ordinary  voltmeter.  Professor  Adams  maintained  that 
the  ordinary  voltmeter  indicates  effective  values  suffi- 
ciently accurate  for  most  practical  work.     He  pointed 


out,  however,  that  any  method  that  does  not  measure 
or  prevent  transients  is  ineffective. 

Professor  Whitehead  of  Johns  Hopkins  University 
compared  the  results  of  the  crest-voltmeter  with  the 
accuracy  of  the  oscillograph  and  showed  a  variation  of 
only  two-tenths  of  1  per  cent.  He  reported  successful 
experience  with  the  "kenotron"  on  voltages  up  to  7000. 
Professor  Whitehead  also  outlined  investigations  with 
a  corona-type  voltmeter,  showing  that  its  limitations 
are  largely  those  of  observations.  He  mentioned  the 
use  of  the  telephone  transmitter  in  detecting  changes 
of  voltage  values  while  conducting  corona  experiments. 

Professor  Dawes  of  Harvard  University  described  an 
electrostatic-peak  voltmeter  which  has  been  developed 
for  30,000-volt  use  where  small  currents  are  handled. 

The  discussion  was  closed  by  Mr.  Chubb  and  Dr. 
Sharp.  Mr.  Chubb  pointed  out  that  corona  involved  no 
serious  errors  in  the  use  of  the  condenser-terminal  crest- 
voltmeter  method  described  by  him.  He  considered  the 
devices  in  a  standard  form  to  be  practical  and  rela- 
tively inexpensive,  since  comparatively  large  currents 
are  available  for  measurement  and  extremely  sensitive 
instruments  are  not  required. 

Dr.  Sharp  emphasized  the  fact  that  the  method  de- 
scribed in  his  paper  is  essentially  a  low-voltage  method, 
and  that  the  use  of  condenser  multipliers,  as  has  been 
shown  by  tests,  does  not  involve  serious  difficulties. 

Electric-Railway  Topics 

Three  electric-railway  papers  were  presented  at  the 
Wednesday  morning  session:  "Operation  of  the  Nor- 
folk &  Western  Railway,"  by  F.  E.  Wynne;  "Chatter- 
ing Wheel  Slip  in  Electric  Motive  Power,"  by  G.  M. 
Eaton,  and  "The  Liquid  Rheostat  in  Locomotive  Serv- 
ice," by  A.  J.  Hall.  Among  those  participating  in  the 
discussion  were  A.  H.  Armstrong,  F.  H.  Shepard,  B.  A. 
Behrend,  W.  I.  Slichter,  William  Arthur,  H.  M.  Hobart, 
and  R.  E.  Hellmund.  Desirability  of  constant-speed  mo- 
tors for  traction  purposes,  possibility  of  securing  uni- 
form acceleration  with  liquid  rheostats  and  some  of 
their  operating  problems,  and  results  achieved  in  elec- 
trification of  steam  roads,  were  points  discussed. 

The  two  papers  of  the  last  session  of  the  convention 
were  "Method  of  Determining  the  Correctness  of  Poly- 
phase Wattmeter  Corrections,"  by  W.  B.  Kouwenhoven, 
and  "The  True  Nature  of  Speech,"  by  John  B.  Flowers. 
Among  the  speakers  who  discussed  this  subject  were 
G.  A.  Sawin,  L.  W.  Chubb,  C.  A.  Adams,  W.  H.  Pratt 
and  L.  T.  Robinson.  Most  of  the  remarks  pointed  to- 
ward other  methods  than  those  described  by  Mr.  Kou- 
wenhoven for  determining  the  power  measured  by  dif- 
ferent connections  and  ascertaining  whether  connec- 
tions are  properly  made. 

In  Mr.  Flower's  paper  it  was  contended  that  the  rec- 
ognition of  uttered  consonant  and  vowel  sounds  depends 
on  the  association  of  certain  variations  in  vibration 
amplitude  rather  than  infrequency  of  vibration  with 
certain  sounds.  The  experiments  as  described  in  this 
paper  seem  to  indicate  that  this  assumption  is  true 
since  any  particular  sound  whispered  by  either  a  male 
or  a  female  has  definite  variations  in  amplitude.  The 
construction  and  operation  of  a  device  which  will  con- 
vert whispered  sounds  into  readable  amplitude  patterns 
were  described. 

Considerable  interest  was  shown  in  the  subject  by 
noted  investigators  such  as  Dr.  A.  C.  Crehore,  H.  P. 
Williams,  W.  Maver,  Jr.,  W.  J.  Hammer  and  others. 
Some  questioned  whether  amplitude  of  vibration  is  the 
distinguishing  difference  between  sounds. 

The  dinner-dance,  which  was  held  at  the  Hotel  Astor 
on  the  evening  of  Feb.  8,  far  surpassed  the  same  func- 
tion of  previous  years  as  regards  attendance,  about  420 
being  present  as  compared  with  300  last  year. 
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Talks  in  the 
Industry 

Edward  W.  Rockafellow  of  the  Western  Electric  Company 

the  Jobber,  the  Dealer  and  Contractor  as  the  Ideal 
Agencies  to  Develop  1  [oust  hold  -Appliance  Sales 

l'.v  Frederic  Nicholas 


Every  man  in  the  industry  agrees  that  the  successful 
merchandising  of  household  appliances  is  a  troublesome 
problem,  and  that  the  producers  have  only  begun  to  reach 
the  possible  large  markets.  There  is  a  difference  of  opinion' 
as  to  the  best  means  of  distribution  of  appliances  to  th<' 
public.  Jobbers  and  dealers  and  contractors  are  confident 
that  fhei/  offer  the  most  satisfactory  avenues  for  sales.  But 
the  practice  and  judgment  of  central-station  officials  pre- 
sent conflicting  ideas;  sonic  believe  in  the  jobber  and  the 
dealer  and  contractor,  and  others  hold  that  the  central-sta- 
tion company  screes  its  own  interest  most  surely  when  it 
engages  directly  in  the  business. 

A  perennial  issue  which  is  so  important  as  this  one  has 
strong  advocates  on  both  sides.  One  of  those  who  is  most 
widely  known  as  an  earnest  supporter  of  the  jobber  and 
dealer  and  contractor  is  Edward  W.  Rockafellow,  assistant 
general  sales  manager  of  the  Western  Electric  Company. 
For  a  number  of  years  he  has  been  either  selling  personally 
or  in  charge  of  others  who  sell  directly.  Now  he  has  direct 
supervision  of  sales  in  the  various  jobbing  branches  of  the 
Western  Electric  Company  in  the  United  States  and  is 
therefore  in  immediate  contact  with  the  conditions  which 
these  marketing  organizations  meet.  His  interview  with 
the  Electrical  World  representative  presents  a  new  point 
of  view  on  the  important  question  of  development  through 
merchandising . 


GREAT  and  encouraging  as  is  the  past  and  present 
development  in  the  sales  of  socket  appliances,  I 
am  satisfied  that  it  is  being  retarded  by  the 
inefficient  methods  of  merchandising  which  are  found  in 
many  communities,"  declared  Mr.  Rockafellow.  "The 
lack  of  co-operation  is  a  discordant  note  in  the  process. 
"Taking  the  country  at  large,  a  most  conspicuous 
illustration  of  the  maximum  benefits  of  co-operation 
between  central  station  and  contractor  and  dealer  and 
jobber  is  that  found  in  the  district  served  by  the  Pacific 
Gas  &  Electric  Company.  There  the  men  who  are  en- 
gaged in  business  as  jobbers,  dealers  or  contractors  are 
real  supporters  of  the  central-station  company. 

Better  Understanding  Will  Promote  Development 

"I  am  in  full  sympathy  with  the  desire  of  each  branch 
of  the  industry  to  do  the  best  that  it  can  for  itself,  but 
conflict  of  effort  means  waste  of  effort.  The  develop- 
ment of  a  better  understanding  between  the  different 
parts  of  the  industry,  especially  in  those  localities  where 
friction  has  arisen,  will  be  a  substantial  help  in  the 
promotion  of  that  permanent  upbuilding  which  we  all  so 
greatly  desire.  As  one  step  in  the  direction  of  a  better 
understanding,  I  am  trying  to  further  a  proposal  among 
the  electrical  supply  jobbers  to  ask  a  number  of  central- 
station  officials  to  attend  our  meetings.  This  should 
lead  to  genuine  movements  for  co-operation  in  many 
communities.  Unfortunately  the  jobbers  and  the 
dealers  and  contractors  in  some  of  the  cities  have  not 
been  in  touch  with  or  even  met  the  principal  executives 
of  the  central-station  companies.  In  some  instances,  as 
I  happen  to  know,  it  is  regrettably  true  that  they  are 
timid  about  going  to  the  head  of  the  central-station 
company.    That  is  a  condition  which,  in  the  interest  of 


the  larger  future  before  the  Industry,  ought  to  bo  o 

come.     It'  out-  side  in  an  Internal  Issue  docs  not,  know 
the  point  of  \  lew  of  the  other  side,  how  can  there  1" 
eration? 

Room  for  Every  Good  i  mfli  i  n<  i 

"I  am  one  of  those  who  believe  that  there  is  ample 
field    lot-   useful   work    foe  every    Influence   that    we  have 

within   the   industry.     The  Societj    tor   Electrical   De 

vclopment,  for  instance,  lias  a  tremendous  opportunity 
in  reaching  the  public.  The  Jovian  League  should  weld 
the  different  trade  interests  together.  But  there  is  a 
local  situation  in  each  community  which  requires  study 
in  order  that  adequate  measures  of  co-operation  may  be 
worked  out. 

"As  a  rough  guess  I  should  say  that  50  per  cent  of 
the  central  stations  engage  in  the  business  of  merchan- 
dising appliances  and  that  the  other  half  do  not.  Al- 
though some  companies  abandon  the  practice  of  direct 
merchandising  every  year,  others  take  it  up,  so  that,  in 
my  opinion,  the  proportions  have  remained  about  the 
same  for  several  years.  The  position  of  the  central 
station  which  goes  into  this  business  is  that  it  does  so 
in  order  to  educate  the  public  in  the  use  of  household 
appliances.  Usually  it  gets  a  man  from  a  department 
store,  who  may  not  be  informed  about  electricity,  to 
manage  the  display  and  sale  of  its  appliances.  Some- 
times it  employs  a  man  who  is  familiar  with  electrical 
matters  but  has  no  knowledge  of  merchandising 
principles. 

"The  result  frequently  has  been  that  the  jobber  and 
the  dealer  and  contractor — both  the  large  operators  and 
the  smaller  neighborhood  men — have  become  discour- 
aged at  the  idea  that  the  central  station  might  acquire 
a  monopoly  in  merchandising,  and  they  have  stopped 
handling  household  appliances.  I  know  of  one  territory 
covering  considerable  area  where  household  appliances 
are  not  carried  by  a  single  jobber  or  dealer  or 
contractor. 

Make  It  Easy  for  People  to  Buy 

"When  there  is  just  one  store  for  the  distribution  of 
appliances  it  means  that  the  public  has  to  go  to  that 
store  if  it  desires  anything.  I  believe  that  it  is  better 
to  have  many  distributing  centers  than  to  have  only 
one.  I  believe  that  if  a  housewife  makes  up  her  mind 
suddenly  that  she  wants  an  electric  iron  it  is  an  advan- 
tage that  she  should  be  able  to  buy  it  just  around  the 
corner,  even  if  she  has  to  go  to  a  hardware  store.  We 
want  to  make  it  easy  for  people  to  buy. 

"I  believe  that  the  lighting  companies  should  adver- 
tise the   advantages   of   household   electric   appliances, 
using   sufficient   space   and    agencies   to  arouse   a   live 
public  interest  in  the  new  developments.    Certainly  with 
this  stimulus  to  trade  the  jobbers  and  contractors  will 
be  ready  to  meet  the  public  demands.     Here  is  a  large 
number  of  men — 200  jobbers  and   10,000   dealers  and 
contractors — making   with   their   organizations   a   very 
much  greater  number,  who  are  a  vital  part  of  the  elec 
trical   industry.     The  jobbers    are    doing  considerable 
advertising,  and  their  use  of  newspaper  space  is  grow 
ing  very  fast.     Whatever  they  do  to  expand  or  build 
up  trade  helps  the  central   stations  to   increase  thei 
sales  of  energy. 

Large  Developments  in  the  Future 

"There  is  a  tremendous  field  ahead  in  the  sale  of 
socket  appliances.  I  always  get  very  enthusiastic  wher 
I  think  of  the  prospects.  If  central-station  companies 
decrease  rates  for  heating  and  cooking,  we  shall  see 
remarkable  development  in  that  direction.  Until  verj 
recently  most  of  the  appliances  which  have  been  pjacec 
on  the  market  were  for  use  in  lessening  household  labor. 
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But  there  will  be  ingenuity  and  progress  in  other  direc- 
tions. For  instance,  there  is  now  a  toy  range;  there 
never  has  been  anything  for  a  little  girl  before.  A 
little  iron  is  now  in  process  of  development,  and  this 
will  be  another  practical  toy  which  will  promote  educa- 
tion in  domestic  science.  Another  possibility  is  the 
new  6-in.  fan.  But  we  are  only  on  the  threshold  of  the 
possibilities  in  many  different  directions. 

"Central  stations  need  the  support  of  every  branch 
of  the  industry.  Each  branch  needs  every  other  branch 
in  a  whole-hearted  co-operation  that  shall  give  us  the 
benefits  of  the  unparalleled  opportunities  which  the 
future  holds.  The  jobber,  so  long  as  he  is  creative,  is 
sure  to  prosper.  If  he  fails  to  be  creative,  he  will  re- 
duce himself  to  the  position  of  a  local  retailer  of  staple 
articles.  He  should  be  one  of  the  strongest  constructive 
forces  in  the  industry." 


Condemnation  of  Land  for  Overflow  Legal 

The  formation  of  power  companies  with  the  right  to 
condemn  land  for  overflow  for  the  purpose  of  using  the 
waters  of  streams  to  generate  electricity  is  legal,  ac- 
cording to  a  decision  of  the  Supreme  Court  of  Indiana, 
handed  down  at  Indianapolis  on  Feb.  10,  upholding  the 
decision  of  the  Lawrence  Circuit  Court  in  holding  the 
Indiana  act  of  1907  constitutional.  The  decision  is 
made  in  holding  that  the  Lawrence  Circuit  Court  did 
not  err  in  appointing  appraisers  for  the  purpose  of  ap- 
praising the  damages  to  the  lands  of  Edmund  J.  Miller 
by  the  building  of  a  dam  by  the  Southern  Indiana 
Power  Company  across  White  River  for  the  purpose  of 
furnishing  electricity  to  the  cities  of  Bloomington  and 
Ooolitic,  Ind.,  as  well  as  to  private  individuals  and  fac- 
tories. 

On  the  appeal,  among  other  objections,  it  was  urged 
that  the  law  under  which  the  company  was  organized 
and  sought  to  condemn  the  land  was  unconstitutional 
because  it  granted  special  privileges  to  the  company  and 
because  it  was  taking  Miller's  property  for  private  and 
not  for  public  benefit. 

The  Supreme  Court  reviews  the  law  and  holds  that 
there  is  no  showing  that  any  special  privilege  is  given. 
The  court  holds  that  the  uses  contemplated  by  the 
statute  and  sought  by  the  company  are  public  ones,  and 
consequently  not  in  violation  of  the  constitution,  which 
inhibits  any  taking  for  a  private  use. 


Hearing  on  Yosemite  Power  Project 

At  special  hearings  on  Jan.  26,  27  and  28,  at  Wash- 
ington, D.  C,  Secretary  of  the  Interior  Lane  heard  legal 
arguments  on  the  application  of  the  Yosemite  Power 
;  Company  for  permission  to  make  hydroelectric  develop- 
ments on  the  Main  Tuolumne  River,  in  the  Yosemite  Na- 
tional Park.  This  application  of  the  Yosemite  company, 
or  that  of  its  predecessors  in  interest,  has  been  pending 
in  the  Department  of  the  Interior  for  several  years.  Ac- 
tion by  the  department  has  been  deferred,  owing  to  ob- 
jections from  irrigation  districts  further  down  the 
river  and  from  the  city  and  county  of  San  Francisco, 
which  also  has  rights  on  the  river  within  the  park. 

The  application  of  the  Yosemite  Power  Company  is 
specifically  for  the  right  to  erect  a  dam  and  maintain 
a  reservoir  in  the  Poopenaut  Valley,  which  lies  immedi- 
ately below  the  Hetch  Hetchy  Valley.  By  special  act  of 
Congress,  passed  Dec.  19,  1913,  the  city  and  county  of 
San  Francisco  obtained  the  right  to  construct  a  dam 
and  flood  Hetch  Hetchy  Valley  and  impound  waters 
therein  for  the  purpose  of  making  certain  hydroelectric 


developments  and  supplying  the  city  of  San  Francisco 
and  the  adjoining  districts  with  water  for  municipal 
purposes.  Under  the  terms  of  the  grant  by  Congress, 
San  Francisco  is  compelled  to  release  certain  amounts 
of  water  from  the  Hetch  Hetchy  Reservoir  for  the  bene- 
fit of  the  Modesto  and  Turlock  irrigation  districts,  and 
the  city  objects  to  any  department  of  the  government 
granting  permits  for  other  corporations  or  individuals 
to  make  developments  along  the  Main  Tuolumne  River 
between  the  Hetch  Hetchy  dam  and  a  point  12  miles 
further  down  stream,  known  as  "Early  Intake,"  where 
the  water  in  the  stream  will  first  be  diverted  into  the 
aqueduct  to  be  constructed  by  the  city. 

The  grounds  for  protest  are  that  regulation  of  the 
flow  by  the  city  would  be  interfered  with  and,  moreover, 
the  building  of  a  dam,  aqueduct  lines  and  power  house 
by  other  interests  would  cause  physical  conflict  with  the 
structures  to  be  erected  by  the  city.  The  irrigation  dis- 
tricts object  to  the  granting  of  any  application  to  the 
power  company  on  the  ground  that  they  have  prior 
rights  to  the  use  of  water  in  the  river. 

The  Yosemite  Power  Company  claims  to  own  water 
rights  prior  to  rights  granted  by  Congress  to  the  city 
of  San  Francisco,  and  as  the  act  of  Congress  specifically 
provided  that  nothing  in  the  act  should  "be  construed 
as  affecting  or  intending  to  affect  or  in  any  way  to  inter- 
fere with  the  laws  of  the  State  of  California  relating 
to  the  control,  appropriation,  use  or  distribution  of  wa- 
ter used  in  irrigation  or  for  municipal  or  other  uses,  or 
any  vested  rights  acquired  thereunder,  and  the  Secre- 
tary of  the  Interior,  in  carrying  out  the  provisions  of 
this  act,  shall  proceed  in  conformity  with  the  laws  of 
said  State,"  the  attorneys  for  the  power  company  argue 
that,  under  the  laws  of  California,  pursuant  to  which 
the  company  made  its  water  filings  in  the  Poopenaut 
Valley,  the  Secretary  of  the  Interior  is  in  effect  com- 
pelled to  recognize  the  prior  rights  of  the  power  com- 
pany as  derived  under  the  state  laws  and  issue  a  permit 
for  the  proposed  development.  The  company's  repre- 
sentatives further  call  attention  to  Section  3  of  the  act 
of  Congress,  which  says  that  "the  rights-of-way  hereby 
granted  shall  not  be  effective  over  any  lands  upon  which 
homesteads,  mining  or  other  existing  valid  claim  or 
claims  shall  have  been  filed  or  made,  and  which  now  in 
law  constitute  prior  rights  to  any  claim  of  the  grantee, 
until  said  grantee  shall  have  purchased  such  portion  or 
portions  of  such  homestead,  mining  or  other  existing 
valid  claims  as  it  may  require." 

As  the  Yosemite  Power  Company  early  last  year  con- 
tinued to  urge  the  granting  of  its  application  by  the 
Department  of  the  Interior,  the  latter  employed  Henry 
Floy,  consulting  engineer  of  New  York  City,  to  go  to 
California,  examine  the  physical  conditions  on  the 
ground,  and  report  particularly  with  regard  to  the  en- 
gineering questions  involved  and  possible  interference 
in  the  construction  plans  proposed  by  the  different  par- 
ties interested.  Mr.  Floy  twice  visited  California  last 
year  and  spent  considerable  time  ascertaining  the  vari- 
ous engineering  features  involved,  and  while  there  in 
November  he  held  a  public  hearing  at  which  the  offi- 
cials, engineers  and  attorneys  of  the  various  parties  in- 
terested appeared  and  presented  evidence,  testimony  and 
argument,  particularly  along  engineering  lines.  Upon 
submission  of  Mr.  Floy's  report,  Secretary  Lane  ap- 
pointed Jan.  24,  at  which  time  he  agreed  to  hear  the 
legal  arguments  of  the  respective  parties  as  to  their 
rights  in  the  case  and  objections  as  to  why  the  applica- 
tion of  the  power  company  should  not  be  granted.  This 
hearing  was  continued  for  three  days,  and  at  its  con- 
clusion Secretary  Lane  took  the  whole  matter  under 
advisement  for  further  consideration.  It  is  expected 
that  he  will  hand  down  his  decision  some  time  during 
the  present  month. 
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Control  of  Developed  Power  in  the  United  States 

Government  Report  Shows  What  Proportion  of  the  Total  Power  Developed  by 

Municipalities  and  by  Public  Service  Corporations  Is  Controlled 

by  a  Limited  Number  of  Corporations 


Li   week  we  presented  sonic  of  the  results  of  an 
Investigation  of  the  water-power  situation  in  the 
United  states  made  by  the  Forest  Service  and  sub- 
mitted \o  the  Senate  for  action.    In  connection  with  that 

report  we  give  below  brief  resumes  for  each  state  taken 
from  the  report  ami  purporting  to  show  the  extent  to 
which    the    movement    toward    concentration    of    control 

has  progressed. 

Alabama. — One  company,  the  Alabama  Traction,  Light 
&  Power  Company,  has  87.9  per  cent  of  the  developed 
water-power  and  57.1  per  cent  of  the  total  power  of 
the  State.  Eight  corporations  control  90.1  per  cent  of 
the  total  power,  and  three  of  these  98.8  per  cent  of  the 
water-power.  Thirty-four  municipalities  have  but  0.8 
per  cent  of  the  water-power  and  4.7  per  cent  of  the  total 
power. 

Arizona. — Five  companies  control  47.4  per  cent  of  the 
total  power.  Only  one  of  these,  the  Arizona  Power  Com- 
pany, has  developed  any  water-power.  It  has  26.8  per 
cent  of  the  total  for  the  State.  The  greater  part  of 
developed  water-power  is  owned  by  the  United  States 
Reclamation  Service,  which,  together  with  two  munici- 
palities, has  72.1  per  cent  of  the  water-power  and  27.6 
per  cent  of  the  total  power. 

Arkansas. — Water-power  affords  but  little  over  4  per 
cent  of  the  total  power.  So  far  as  data  of  developed 
water-power  could  be  secured,  the  total  appears  to  be 
owned  by  two  companies.  Eleven  companies  control 
73.5  per  cent  of  the  total  power  from  all  sources.  The 
seventeen  municipal  power  stations  have  no  water-power 
and  but  9.9  per  cent  of   the  total  power  in  the  State. 

California. — Fifteen  corporations  control  88.6  per  cent 
of  the  total  primary  power  in  the  State,  and  twelve  con- 
trol 87.8  per  cent  of  all  the  developed  water-power.  .Of 
these,  the  largest  is  the  Pacific  Gas  &  Electric  Company, 
with  20.1  per  cent  of  the  water-power,  or  152,080  hp., 
and  25.5  per  cent  of  the  total  power,  or  260.620  hp.  Four 
corporations,  the  Pacific  Gas  &  Electric  Company,  the 
Pacific  Light  &  Power  Corporation,  the  Southern  Cali- 
fornia Edison  Company  and  the  Western  Power  Com- 
pany, together  control  more  than  half  of  both  the  water- 
power  and  the  total  power  in  the  State.  Municipal  de- 
velopments comprise  6.3  per  cent  of  the  water-power 
and  4.5  per  cent  of  the  total  power. 

Colorado. — Eight  corporations  control  73  per  cent  of 
the  total  power,  and  five  of  these  control  77  per  cent  of 
the  water-power.  The  largest  is  the  Colorado  Power 
Company,  with  45.2  per  cent  of  the  water-power  and  24 
per  cent  of  the  total  power.  This  company,  together 
with  the  Doherty  Operating  Company,  the  Utah  Secur- 
ities Corporation  and  H.  M.  Byllesby  &  Company,  con- 
trols 68  per  cent  of  the  water-power  and  54.4  per  cent 
of  the  total  power.  Ten  municipalities  own  only  1.1  per 
cent  of  the  water-power  and  1.9  per  cent  of  the  total 
power. 

Connecticut. — Eight  corporations  control  92.7  per  cent 
of  the  developed  water-power.  Of  these,  one  concern, 
Stone  &  Webster,  controls  38.2  per  cent.  Four  com- 
panies, the  New  York,  New  Haven  &  Hartford  Railroad 
Company,  the  United  Illuminating  Company,  the  Hart- 
ford Electric  Light  Company  and  Stone  &  Webster,  con- 
trol 63  per  cent  of  the  water-power  in  the  State.  These 
four,  together  with  eleven  others,  control  87.1  per  cent 
of  the  total  power.     The  six  municipal  plants  have  no 


water-power  and  hut  5.6  per  cent   of  the  total  power. 

Delaware.  The  National  Properties  Company  cos 
trols  HI. 8  per  cent  of  the  total  electric  power  installa- 
tions for  which  data  have  been  secured.  Six  municipali- 
ties have  S.5  per  cent.  Water-power  development  is 
negligible. 

Florida. — Two  concerns,  Stone  &  Webster  and  the 
Florida  Power  Company,  control  99.6  per  cent  of  the  de- 
veloped water-power  and  32.7  per  cent  of  the  total  pow- 
er. Eight  companies  control  58.6  of  the  total  power. 
Seventeen  municipalities  control  26.6  per  cent  of  the 
total  power  but  have  no  water-power. 

Georgia. — Four  companies,  the  Georgia  Railway  & 
Power  Company,  Stone  &  Webster,  the  Georgia  Light, 
Power  &  Railways  Company  and  J.  G.  White  &  Com- 
pany, Inc.,  control  84.4  per  cent  of  the  developed  water- 
power  and  73.8  per  cent  of  the  total  power.  Twelve 
companies  control  88.1  per  cent  of  the  total  power,  and 
ten  of  these  control  93.7  per  cent  of  the  water-power. 
Seventy-five  municipalities  own  but  0.7  per  cent  of  the 
water-power  and  5.2  per  cent  of  the  total  power.  Of 
the  total  power  for  the  State,  5.8  per  cent  is  used  in 
manufacturing. 

Idaho. — The  Utah  Securities  Corporation  controls  48.3 
per  cent  of  the  developed  water-power  and  45.5  per  cent 
of  the  total  power.  This  company,  together  with  the 
National  Securities  Corporation,  controls  70.8  per  cent 
of  the  water-power  and  67.9  per  cent  of  the  total  power 
in  the  State.  The  United  States  Reclamation  Service 
and  four  municipalities  control  9.4  per  cent  of  the  water- 
power  and  8.8  per  cent  of    the  total  power. 

Illinois. — Only  29.1  per  cent  of  the  developed  water- 
power  is  controlled  by  the  major  corporations.  Of  the 
total  power,  however,  89.2  per  cent  is  controlled  by  thir- 
teen public-service  corporations,  one  of  which,  the  Com- 
monwealth Edison  Company,  controls  55.6  per  cent  of 
the  total  developed  power.  Eighty-six  municipalities, 
including  the  Chicago  Sanitary  District,  have  63.4  per 
cent  of  the  developed  water-power  and  6  per  cent  of  the 
total  power. 

Indiana. — This  State  has  a  relatively  small  water- 
power  development.  Of  such  development  as  has  beer 
made,  70.5  per  cent  is  controlled  by  the  Middle  West 
Utilities  Company  and  the  Indiana  &  Michigan  Electric 
Company,  the  former  with  54.4  per  cent,  the  latter  with 
16.1  per  cent.  Thirteen  corporations  control  75  per  cenl 
of  the  total  power,  while  seventy  municipalities  haw 
but  2.5  per  cent  of  the  water-power  and  9  per  cent  ot 
the  total  power. 

Iowa. — Stone  &  Webster  control  94.1  per  cent  of  th< 
total  developed  water-power,  equivalent  to.  47.4  per  cen 
of  the  total  power  in  the  State.  Thirteen  corporation: 
together  control  80.7  per  cent  of  the  total  power,  an< 
five  of  these  96.1  per  cent  of  the  water-power.  Sevent: 
municipalities  have  0.4  per  cent  of  the  water-power  an< 
5.3  per  cent  of  the  total  power. 

Kansas. — The  Doherty  Operating  Company  control 
59.9  per  cent  of  the  developed  water-power.  This  coin 
pany,  with  two  others,  controls  81.4  per  cent  of  th 
water-power.  Seven  concerns  control  46.7  per  cent  o 
the  total  power  in  the  State.  Ninety  municipal  station 
have  1.1  per  cent  of  the  water-power  and  24  per  cent  o 
the  total  power.  ' 

Kentucky. — As  far  as  data  are  available,  there  is  n 
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water-power  development  in  this  State  by  central  sta- 
:ions  or  electric  railways.  Two  companies,  the  Louis- 
ville Traction  Company  and  H.  M.  Byllesby  &  Company, 
control  60.6  per  cent  of  the  total  developed  steam-power. 
Eleven  companies  control  84.7  per  cent  of  the  total  pow- 
jr,  and  eighteen  municipalities  6  per  cent. 

Louisiana. — This  State  has  no  water-power  develop- 
nent  of  consequence.  One  concern,  the  United  Gas  & 
Electric  Corporation  of  Connecticut,  controls  73.4  per 
lent  of  the  total  developed  power  from  all  sources.  Six 
companies  control  85.1  per  cent.  Twenty-five  municipal- 
ities have  8.9  per  cent  of  the  total  for  the  State. 

Maine. — Over  58  per  cent,  chiefly  water-power,  of  the 
:otal  power  shown  for  the  State  of  Maine  is  used  in 
manufacturing.  Of  the  total  thus  shown,  the  largest 
Dercentages  are  controlled  by  the  E.  W.  Clark  Manage- 
ment Corporation,  with  13.4  per  cent  of  the  water-power 
ind  16.4  per  cent  of  the  total  power,  and  the  Interna- 
;ional  Paper  Company,  with  16.5  per  cent  of  the  water- 
power  and  15.9  per  cent  of  the  total  power.  Sixteen 
concerns  control  91.1  per  cent  of  the  water-power  and 
Jl  per  cent  of  the  total  power.  Five  municipalities  have 
mly  0.7  per  cent  of  the  water-power  and  0.8  per  cent  of 
;he  total  power. 

Maryland  and  District  of  Columbia. — Water-power 
ievelopments  are  of  little  importance,  affording  but  1.5 
Der  cent  of  the  total  developed  power.  Nine  companies 
control  94.9  per  cent  of  the  total  power,  and  three  of 
;hese,  the  United  Railways  &  Electric  Company  of  Balti- 
more, the  Consolidated  Electric  Light  &  Power  Company 
}f  Baltimore  and  the  Washington  Railway  &  Electric 
Company,  control  78.8  per  cent  of  the  total  developed 
Dower.  Seven  municipal  stations  in  Maryland  have  but 
l.l  per  cent  of  the  total  power  developed  in  the  State 
md  District  of  Columbia  combined. 

Massachusetts. — Nineteen  corporations  control  83.5 
per  cent  of  the  total  power  in  the  State,  and  eight  of 
:hes  control  77.8  per  cent  of  the  water-power.  Two 
companies,  the  New  England  Power  Company  of  Maine 
and  the  Turners  Falls  Power  &  Electric  Company,  con- 
trol 56.2  per  cent  of  the  developed  water-power.  Thirty- 
three  municipal  stations  have  0.8  per  cent  of  the  water- 
oower  and  4.2  per  cent  of  the  total  power. 

Michigan. — Eighteen  corporations  control  79.5  per 
:ent  of  the  total  developed  power,  and  fifteen  of  these 
:ontrol  76.2  per  cent  of  the  developed  water-power.  Two 
"oncerns,  the  North  American  Company  and  the  Com- 
monwealth Power,  Railway  &  Light  Company,  control 
53  per  cent  of  the  total  power,  and  two,  the  Common- 
wealth Power,  Railway  &  Light  Company  and  the  Union 
Carbide  Company,  control  47.6  per  cent  of  the  water- 
power.  One  hundred  and  four  municipalities  own  5.1 
per  cent  of  the  developed  water-power  and  8.8  per  cent 
bf  the  total  power.  Of  the  total  power  for  the  State  as 
given  in  the  summary  tables,  4.2  per  cent  is  used  in 
manufacturing.  Were  it  not  for  this  inclusion,  the  per- 
centage of  control  by  certain  companies  of  strictly  pub- 
ic-service power  would  be  somewhat  greater  than  the 
move  figures  indicate. 

Minnesota. — Twelve  companies  control  89.9  per  cent 
pf  the  water-power  and  82.2  per  cent  of  the  total  power. 
Four  of  these  control  71.9  per  cent  of  the  water-power 
md  65.4  per  cent  of  the  total  power.  One  hundred  and 
pfteen  municipalities  have  only  one-half  of  1  per  cent 
)f  the  water-power  and  5.7  per  cent  of  the  total  power. 

Mississippi. — So  far  as  data  are  available,  Mississippi 
las  no  water-power  developed  by  public-service  corpora- 
ions.  In  the  total  power  there  is  no  marked  concentra- 
tion, the  largest  amount  controlled  by  one  concern,  the 
julfport  &  Mississippi  Coast  Traction  Company,  being 
;t4.1  per  cent.  Forty-two  municipal  stations  have  25  per 
•ent  of  the  total  power  of  the  State. 

Missouri.— Nine  corporations  control  86.3  per  cent  of 


the  total  power,  and  one,  the  Doherty  Operating  Com- 
pany, controls  98.7  per  cent  of  the  water-power.  Three 
companies,  the  North  American  Company,  the  Doherty 
Operating  Company  and  the  Kansas  City  Railway  & 
Light  Company,  control  78  per  cent  of  the  total  power  in 
the  State.  Six  per  cent  of  the  total  is  developed  in  mu- 
nicipal stations. 

Montana. — Four  corporations  control  97.4  per  cent  of 
the  water-power  and  91.8  per  cent  of  the  total  power. 
Two  of  these,  the  Montana  Power  Company  and  the 
Amalgamated  Copper  Company,  affiliated  concerns,  con- 
trol 94.4  per  cent  of  the  water-power  and  88.7  per  cent 
of  the  total  power.  Municipal  plants  have  no  water- 
power  and  but  four-tenths  of  1  per  cent  of  the  total 
power. 

Nebraska. — Only  23.6  per  cent  of  the  developed  water- 
power  is  controlled  by  the  major  electric-power  corpora- 
tions. The  most  important  of  these  corporations  are 
the  Omaha  Electric  Light  &  Power  Company  and  the 
Omaha  &  Council  Bluffs  Street  Railway  Company.  These 
two  companies  control  48  per  cent  of  the  public-service 
power  in  the  State  but  have  no  water-power.  The  sev- 
enty-three municipal  stations  have  46.8  per  cent  of  the 
developed  water-power  and  19.7  per  cent  of  the  total 
power. 

Nevada. — One  concern,  Stone  &  Webster,  controls  73.6 
per  cent  of  the  water-power.  This  company,  together 
with  the  Utah  Copper  Company,  controls  74.1  per  cent 
of  the  total  power  in  the  State,  while  18.7  per  cent  of 
the  water-power  is  owned  by  the  United  States  Recla- 
mation Service.  There  are  no  municipal  developments, 
although  one  town  purchases  and  distributes  power. 

New  Hampshire. — Three  manufacturing  concerns,  the 
Berlin  Mills  Company,  the  Amoskeag  Manufacturing 
Company  and  the  International  Paper  Company,  have 
64  per  cent  of  the  developed  water-power  and  48  per 
cent  of  the  total  power.  Fourteen  companies,  both  man- 
ufacturing and  public  service,  control  88.1  per  cent  of 
the  water-power  and  85.9  per  cent  of  the  total  power. 
Two  municipalities  have  0.6  per  cent  of  the  water-power 
and  0.8  per  cent  of  the  total  power. 

New  Jersey. — Less  than  3  per  cent  of  the  total  power 
in  the  State  is  water-power.  Of  this  amount,  87.5  per 
cent  is  controlled  by  two  companies,  the  New  Jersey 
General  Security  Company  and  W.  S.  Barstow  &  Com- 
pany. Of  the  total  power,  68.6  per  cent  is  controlled  by 
one  concern,  the  Public  Service  Corporation  of  New  Jer- 
sey. Nine  other  concerns  together  control  17.2  per  cent 
of  the  total  power.  Ten  municipalities  have  1.1  per  cent 
of  the  water-power  and  0.9  per  cent  of  the  total  power. 

New  Mexico. — Water-powers  afford  less  than  4  per 
cent  of  the  total  developed  power.  Of  the  total  power, 
the  Federal  Light  &  Traction  Company  controls  37.1  per 
cent.  Eight  companies  together  have  66.9  per  cent  of 
the  total.  The  United  States  Reclamation  Service  and 
certain  municipalities,  with  four  stations,  have  22.9  per 
cent  of  the  total  developed  power. 

New  York. — Twenty  corporations  control  81.4  per  cent 
of  the  total  developed  power,  and  fourteen  of  these  con- 
trol 74.3  per  cent  of  the  developed  water-power.  Five 
companies  control  over  one-half  of  the  total  power,  and 
two  control  over  one-third  of  the  water-power.  Forty- 
eight  municipalities  have  0.4  per  cent  of  the  water-power 
and  0.6  per  cent  of  the  total  power.  Of  the  totals  for 
the  State,  nearly  12  per  cent  is  power  used  in  manufac- 
turing. If  this  were  omitted  from  the  totals,  the  per- 
centage of  total  public-service  power  controlled  by  the 
five  largest  corporations  would  be  nearly  60  per  cent, 
and  of  public  service  water-power  by  the  two  largest 
water-power  companies,  45  per  cent. 

North  Carolina. — Two  companies,  the  Southern  Power 
Company  and  the  Carolina  Power  &  Light  Company, 
control  75.1  per  cent  of  the  developed  water-power  and 


E LECTRICAL     WORLD 


Vol.  67,  No.  7 


66.5  per  cent  of  the  total  power.  Bight  corporations 
control  94  percent  of  the  water-power,  and  fourteen 89.] 
per  cent,  of  the  total  power.  Forty  nine  municipalities 
have  1  per  cent  of  the  water  power  and  .r)..r)  per  cenl  of 
the  total  power.  Since  the  totals  for  the  state  contain 
a  certain  amount  of  power  used  In  manufactures,  the 
percentages  of  strictly  public-service  power  controlled 
by  the  corporations  is  greater  than  the  figures  indicate. 

North  Dakota.  Water-power  development  in  this 
State  is  negligible.  One  concern,  II.  M.  Byllesby  &  Com- 
pany, controls  IUi.7  per  cent  of  the  total  electric  power 
in  three  stations,  as  compared  with  22.3  per  cent  con- 
trolled by  the  United  States  Reclamation  Service  and 
certain  municipalities  in  twelve  stations. 

Ohio. — Ohio  shows  no  marked  concentration  of  elec- 
tric-power development,  although  twenty  concerns  con- 
trol 77.8  per  cent  of  the  total  in  the  State,  and  seven  of 
these  have  67.1  per  cent  of  the  total  developed  water- 
power.  One  hundred  and  fourteen  municipalities  own 
0.9  per  cent  of  the  water-power  and  7.5  per  cent  of  the 
total  power. 

Oklahoma. — Nine  companies  control  61.9  per  cent  of 
the  total  power.  Water-power  development  in  the  State 
amounts  to  but  little  over  2  per  cent  of  the  total.  Sixty- 
one  municipalities  have  20.4  per  cent  of  the  water- 
power  and  16.7  per  cent  of  the  total  power. 

Oregon. — The  E.  W.  Clark  &  Co.  Management  Cor- 
poration and  the  Crown-Willamette  Paper  Company 
control  67.7  per  cent  of  the  water-power  and  65.7  per 
cent  of  the  total  power  in  the  State.  Seven  companies 
control  86.4  per  cent  of  the  water-power  and  82.5  per 
cent  of  the  total  power.  Municipal  plants  contain  3  per 
cent  of  the  water-power  and  2.2  per  cent  of  the  total 
power. 

Pennsylvania. — Fifteen  corporations  control  73  per 
cent  of  the  total  public-service  power  in  the  State,  and 
six  of  these  control  88.2  per  cent  of  the  water-power. 
One  concern,  the  Pennsylvania  Water  &  Power  Com- 
pany, controls  70  per  cent  of  the  developed  water-power. 
Forty-cne  municipalities  have  0.3  per  cent  of  the  water- 
powar  and  1.6  per  cent  of  the  total  power  of  the  State. 

Rho-ie  Island. — As  far  as  information  is  available, 
Stone  &  Webster  control  the  entire  amount  of  developed 
water-power  used  in  public-service  operations.  Four 
companies,  the  New  York,  New  Haven  &  Hartford  Rail- 
road Company,  the  Narragansett  Electric  Lighting  Com- 
pany, the  Massachusetts  Lighting  Companies  and  Stone 
&  Webster,  control  98.3  per  cent  of  the  total  public-serv- 
ice power  in  the  State.  There  appear  to  be  no  municipal 
developments. 

South  Carolina. — One  concern,  the  Southern  Power 
Company,  controls  56.3  per  cent  of  the  developed  water- 
power  and  50  per  cent  of  the  total  power.  Twelve  com- 
panies control  96.4  per  cent  of  the  water-power  and  thir- 
teen 92.3  per  cent  of  the  total  power.  The  twenty-one 
municipal  plants  have  no  water-power  and  but  1.7  per 
cent  of  the  total  power.  Of  the  power  included  in  the 
totals,  9.6  per  cent  is  used  in  manufacturing. 

South  Dakota. — The  Homestake  Mining  Company  has 
47.8  per  cent  of  the  total  water-power  in  the  State. 
Three  other  companies  control  43.1  per  cent,  making  a 
total  of  90.9  per  cent  for  the  four.  The  seventeen  mu- 
nicipal stations  have  no  water-power  and  but  5  per  cent 
of  the  total  power. 

Tennessee. — Two  corporations,  the  E.  W.  Clark  Com- 
pany Management  Corporation  and  the  Chattanooga  & 
Tennessee  River  Power  Company,  control  88.9  per  cent 
of  the  developed  water-power  and  62.5  per  cent  of  the 
total  power.  Five  companies  control  98.3  per  cent  of  the 
water-power,  and  nine  companies  92.9  per  cent  of  the 
total  power.  Twenty-nine  municipal  plants  contain  but 
one-third  of  1  per  cent  of  the  water-power  and  but  3.7 
per  cent  of  the  total  power. 


Texas.    Three  companies  control  68.6  per  cenl  of  the 

water  power,  and  two  companies,  Stone  &  Webster  and 
the  .American  Power  &  Light  Company,  control  53  per 
cent  of  tin'  total  power.  Thirteen  companies  control  77 
per  cent  of  the  total  power.  Twenty-one  municipalities 
have  .">.:',  per  cent  of  the  water-power  and  3.8  per  cent  of 
the  total  power. 

Utah. — One  concern,  the  Utah  Securities  Corporation, 
controls  K2.2  per  cent  of  the  developed  water-power  and 
84.8  per  cent  of  the  total  power.  Twenty-two  munici- 
palities have  7.4  per  cent  of  the  water-power  and  6  per 
cent  of  the  total  power. 

Vermont. — Two  public-service  companies,  the  New 
England  Power  Company  of  Maine  and  the  American 
Gas  Company,  and  one  manufacturing  concern,  the  In- 
ternational Paper  Company,  control  51.6  per  cent  of  the 
total  developed  water-power  and  44.4  per  cent  of  the 
total  power.  Fifteen  companies  control  90.7  per  cent  of 
the  water-power  and  89.2  per  cent  of  the  total  power. 
Thirteen  municipalities  have  4.2  per  cent  of  the  water- 
power  and  4.6  per  cent  of  the  total  power.  As  noted 
for  several  other  States,  power  used  in  manufacturing 
to  the  extent  of  20  per  cent  of  the  total  has  been  in- 
cluded. Were  it  not  for  this  inclusion  the  percentages 
of  control  of  public-service  power  by  certain  corpora- 
tions would  be  considerably  greater  than  would  be  indi- 
cated by  the  above  percentages. 

Virginia. — Two  public-service  corporations,  the  Vir- 
ginia Railway  &  Power  Company  and  H.  M.  Byllesby  & 
Company,  and  one  manufacturing  concern,  the  River- 
side &  Dan  River  Cotton  Mills,  control  56.4  per  cent  of 
the  developed  water-power  and  56.9  per  cent  of  the  total 
power.  Fourteen  companies  control  85.3  per  cent  of 
the  total  power,  and  nine  of  these  control  80.5  per  cent 
of  the  water-power.  Fifteen  municipal  stations  control 
6.5  per  cent  of  the  water-power  and  6  per  cent  of  the 
total  power. 

Washington. — Two  concerns,  Stone  &  Webster  and 
the  Washington  Water  Power  Company,  control  53.8 
per  cent  of  the  water-power  and  54.7  per  cent  of  the 
total  power.  Ten  corporations  control  78.6  per  cent  of 
the  water-power,  and  twelve  77.5  per  cent  of  the  total 
power.  Washington  has  a  considerable  municipal  de- 
velopment, twelve  cities  and  towns  owning  16.5  per  cent 
of  the  water-power  and  16  per  cent  of  the  total  power 
in  the  State. 

West  Virginia. — Five  companies  control  97.3  per  cent 
of  the  developed  water-power,  and  one  concern,  the 
Union  Carbide  Company,  49.4  per  cent.  Fifteen  com- 
panies control  85.1  per  cent  of  the  total  power.  Six 
municipalities  have  1.3  per  cent  of  the  total  power  but 
no  water-power. 

Wisconsin. — Of  the  developed  water-power,  74.6  per 
cent  is  distributed  among  eighteen  corporations.  The 
largest  percentages  in  control  of  single  corporations  are 
11.5  per  cent  by  H.  M.  Byllesby  &  Company  and  10.7 
per  cent  by  the  Wisconsin  River  Power  Company.  Sim- 
ilarly, 71.2  per  cent  of  the  total  developed  power  of  the 
State  is  distributed  among  nineteen  corporations,  the 
North  American  Company  having  the  largest  individual 
percentage — 25.5  per  cent.  Eighty-five  municipalities 
have  1.4  per  cent  of  the  water-power  and  4.1  per  cent 
of  the  total  power.  The  totals  for  this  State  contain  a 
considerable  amount — 19  per  cent  of  the  total — of  power 
used  in  manufacture. 

Wyoming. — Water-power  development  is  of  minor  im- 
portance in  Wyoming,  the  total  amounting  to  only  2544 
hp.  The  total  electric  power  installation  from  all  sources 
is  less  than  18,000  hp.  Two  corporations  control  44.2 
per  cent  of  this,  and  nine  77.7  per  cent.  The  United 
States  Army  and  municipal  stations  utilize  34  per  cent 
of  the  water-power  in  Wyoming  and  7.1  per  cent  of  the 
total  power. 
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Changes  in  Steam  Station  of  Rhode  Island  Company 

Additions  to  One  of  the  Largest  Street-Railway  Generating  Stations  of  New 
England — Units  Installed  Can  Carry  Entire  Rhode  Island  Trolley  Load 


THE  supply  of  electrical  energy  for  the  operation 
of  street  railways  in  the  greater  part  of  the 
State  of  Rhode  Island  is  furnished  from  the 
Manchester  Street  generating  station  of  the  Rhode 
Island  Company  at  Providence.  This  station  is  situ- 
ated on  tidewater  and  supplies  both  direct  current  and 
alternating  current  to  the  outgoing  lines  of  the  com- 
pany's distribution  system.  The  plant  has  a  rating  of 
40,500  kw.  and  is  the  second  largest  in  the  New  Eng- 
land States  devoted  to  street-railway  service.  When 
built  in  1904,  the  design  provided  for  a  double-deck 
boiler  house,  with  generators  directly  connected  to  both 
vertical  and  horizontal  reciprocating  engines  equipped 
with  jet  condensers.  Increasing  demands  for  power 
resulting  from  the  extension  of  the  company's  service 
led  to  the  installation  about  two  years  ago  of  a  15,000- 
kw.  turbo-alternator  to  take  the  place  of  a  1600-kw. 
vertical  engine-driven  unit.  A  second  unit  of  15,000- 
kw.  rating  was  installed  in  1914.  The  changes  in  con- 
nection with  the  installation  of  these  units  have  called 
for  an  extension  of  the  boiler  house  and  engine  room 
as  shown  in  the  illustrations. 

The  present  generating  equipment  is  housed  in  a 
brick  and  steel  structure,  with  concrete  foundations. 
The  original  boiler  equipment  consisted  of  sixteen  520- 
hp.  Babcock  &  Wilcox  boilers  mounted  eight  on  each 
boiler-house  deck.  These  units  discharged  their  prod- 
ucts of  combustion  through  Green  fuel  economizers  into 
a  brick  stack  312  ft.  high  and  16  ft.  in  inside  diameter. 
The  new  boiler  installation  consists  of  eight  625-hp. 
Bigelow-Hornsby  boilers,  also  arranged  in  two  decks, 
and  delivers  gases  into  a  breeching  leading  to  a  chim- 
ney 200  ft.  high  and  21  ft.  in  inside  diameter.  In  the 
operation  of  the  present  station  the  old  boilers  are  held 
in  reserve,  the  load  being  carried  mainly  on  the  turbo- 
driven  generators.    The  boiler  equipment  is  operated  at 


200  lb.  per  square  inch  pressure  with  125  deg.  Fahr. 
superheat.  The  eight  new  Bigelow-Hornsby  boilers 
have  carried  the  entire  station  peak  at  its  maximum 
of  23,000  kw.,  and  one  of  the  15,000-kw.  turbo-genera- 
tors has  been  found  sufficient  to  carry  virtually  all  the 
cars  operated  within  the  State  except  on  the  service 
peak.  The  yearly  output  of  the  station  was  66,731,200 
kw.-hr.  in  1915. 

Prime  Movers  and  Generators 

The  two  large  15,000-kw.  turbines  are  each  of  the 
General  Electric  vertical  type  and  deliver  energy  at 
11,000  volts,  three-phase,  twenty-five  cycles.  The  other 
generating  equipment  units  consist  of  two  1500-kw.  hor- 
izontal engine-driven  General  Electric  generators,  one 
2500-kw.  horizontal  Westinghouse  turbo-generator,  and 
two  2500-kw.,  600-volt  direct-current  generators  driven 
by  vertical  engines.  All  the  reciprocating  engines  are 
the  cross-compound  condensing  type  and  are  held  in  re- 
serve, except  that  one  direct-current  generator  is  used 
over  peaks  frequently  in  the  winter  time  to  help  the 
rotaries.  Minimum  loads  have  been  carried  on  the  hori- 
zontal turbo-generator.  Five  rotary  converters,  aggre- 
gating 9000  kw.  in  rating,  are  installed  to  supply  direct 
current  to  local  trolley  service,  the  usual  transformer 
banks  being  provided  between  the  alternating-current 
buses  and  the  rotaries. 

In  both  the  boiler  installations  the  boilers  are  ar- 
ranged on  one  side  of  a  firing  aisle,  which  simplifies 
the  steam  piping  and  narrows  the  width  of  the  building. 
The  supply  of  air  to  the  Taylor  stokers  used  under  the 
Bigelow-Hornsby  boilers  is  furnished  by  two  Sirocco 
fans,  each  having  a  rating  of  250,000  cu.  ft.  of  air  per 
minute  and  gear-connected  in  each  case  to  a  600-hp. 
steam  turbine.  The  gear  ratio  is  1  to  7.35,  the  fans 
operating  at  a  speed  of  460  r.p.m.   under  full  rating 
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1    AND   2 — A    15,000-KW.    TURBO-GENERATOR,    WITH    CONDENSERS  AND  PUMPS  BELOW,  IN   MANCHESTER  STREET  STATION   OF 
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FIG.  3 — PLAN  OF  MANCHESTER  STREET  STATION,  SHOWING  ARRANGEMENT    OF    STEAM    AND    ELECTRICAL    EQUIPMENT 


and  delivering  air  against  a  pressure  of  5.5  in.  of  water 
at  the  fan  outlet.  The  fan  turbines  operate  on  200  lb. 
per  square  inch  steam  pressure  and  125  deg.  Fahr. 
superheat,  with  16.7  lb.  per  square  inch  absolute  back 
pressure.  The  guaranteed  steam  consumption  under 
these  conditions  was  not  more  than  25  lb.  per  brake- 
horsepower,  including  the  gear  losses.  The  turbine 
speed  is  controlled  automatically  by  a  Mason  regulator. 

The  boiler-feed  water  is  taken  from  the  city  mains 
through  two  10-in.  independent  lines.  The  feed  water 
is  measured  by  two  Simplex  V-notch  meters,  and  at  the 
present  time  no  water  treatment  is  required.  Two 
Piatt  turbo-feed  pumps  are  installed  and  four  hori- 
zontal duplex  Worthington  feed  pumps  held  for  reserve 
use.  Two  National  open-feed  water  heaters  of  5000-hp. 
rating  each  are  also  installed. 

Each  of  the  15,000-kw.  turbines  exhausts  into  a 
Westinghouse-Le  Blanc  condenser  in  the  basement 
under  one  side  of  the  turbine's  foundation.  The  con- 
densers are  designed  to  maintain  a  vacuum  of  28  in. 
absolute  when  condensing  250,000  lb.  of  steam  per  hour 
with  injection  water  at  a  temperature  not  exceeding 
70  deg.  Fahr.,  the  temperature  of  the  discharge  being 
not  less  than  5  deg.  Fahr.  below  that  corresponding 
to  the  vacuum.  At  full  load  one  unit  requires  8,000,000 
lb.  of  injection  water  per  hour.  Salt  water  drawn  from 
the  river  under  a  head  of  20  ft.  through  a  concrete 
conduit  is  used  for  circulating  purposes  and  discharged 
into  a  suction  well,  from  which  a  36-in.  pipe  carries  it 
into  a  manifold  on  the  basement  floor.  From  here  two 
20-in.  main  injection  pipes  lead  to  each  condenser. 

Coal  and  Ash  Handling  Equipment 

Coal  is  received  at  the  plant  from  barges  in  the 
Providence  River  and  elevated  in  a  1-ton  bucket  to  a 
pocket  in  a  hoisting  tower.  From  here  it  is  discharged 
through  a  crusher,  falling  into  a  chain-driven  bucket 
conveyor.  From  the  conveyor  it  is  discharged  into  either 
coal  bunker,  all  being  on  the  same  level.  The  hoisting 
bucket  is  handled  by  a  25-hp.  motor  and  the  conveyor 


is  driven  by  a  50-hp.  motor.  From  the  bunkers  cast- 
iron  chutes  deliver  the  fuel  to  a  stoker  hopper  in  front 
of  the  furnaces.  The  old  boilers  are  equipped  with 
Roney  stokers  and  the  new  units  with  Taylor  stokers. 
Ashes  are  discharged  from  below  the  grates  into 
hopper-bottom  cars,  which  are  pushed  by  hand  on  nar- 
row-gage tracks  to  an  electric  elevator  at  one  end  of 
the  building  and  then  delivered  to  a  receiving  hopper 
discharging  into  cars  out  of  doors  at  the  rear  of  the 
new  chimney,  as  shown  in  the  plan  of  the  station. 
Provision  is  made  for  the.  open-air  storage  of  about 
10,000  tons  of  coal  in  the  station  yard.  About  200  tons 
of  coal  is  burned  per  day,  the  standard  fuel  being 
Pocahontas  run-of-mine  with  a  heat  value  of  over 
14,750  B.t.u.  per  pound. 


FIG.    4 FEEDER    CONNECTIONS    TO    OVERHEAD    LINES    In 

BASEMENT  OF  STATION 
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FIG.   5 — A   600-HP.   TURBINE  DRIVING    MECHANICAL  DRAFT   FAN 

rated  at  250,000  cu.  ft.  of  air  per  minute 

Generating  Station  Circuits 

Each  of  the  15,000-kw.  turbine  units  delivers  three- 
phase,  twenty-five-cycle  current  at  11,000  volts  to  the 
station  buses,  one  unit  ordinarily  being  operated  about 
twenty-four  hours  daily.  The  generator  leads  are  run 
from  the  machine  in  a  12-in.  by  14-in.  sheet-iron  casing 
leading  to  the  basement.  For  each  generator  circuit  4 
per  cent  reactance  is  installed  in  a  fireproof  chamber 
at  the  basement  level,  and  from  the  reactors  the  leads 
are  carried  to  a  bus  and  oil-switch  room  situated  in  a 
fireproof  extension  at  one  side  of  the  station  building. 

The  electrical  circuits  of  the  station  include  two  sets 
of  three-phase,  11,000- volt  buses  with  motor-operated 
General  Electric  oil  switches  arranged  to  connect  any 
alternator  with  either  set  of  buses  and  any  feeder  or 
any  local  transformer  circuits  with   either  set.     The 
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installation  is  controlled  from  a  benchboard  in  the 
gallery  overlooking  the  operating  room. 

Each  generator  is  provided  with  a  reverse  energy 
relay  in  two  phases,  controlling  the  oil  switch  in  the 
generator  lead.  The  benchboard  has  a  temperature-indi- 
cating set  with  connections  to  each  generator  armature. 
The  auxiliary  station  service  is  controlled  at  the  nine- 
teen-panel  switchboard  on  the  gallery  floor.  Two  sets 
of  station  three-phase  auxiliary  buses  are  installed,  one 
at  220  volts  for  motor  starting  and  the  other  at  440 
volts  for  normal  operation.  The  buses  are  run  at  the 
rear  of  the  auxiliary  board  with  a  horizontal  sectional- 
izing  switch  for  breaking  up  the  services  in  emergency. 
Three  sets  of  station  power  transformers  are  mounted 
in  basement  compartments  with  adjacent  remote-con- 
trolled solenoid-operated  oil  switches  in  the  tops  from 
the  transformer  secondaries  to  the  440-volt  and  220- 
volt  auxiliary  buses.  The  station  lighting  is  at  125 
volts,  arrangements  being  provided  for  both  direct- 
current  and  alternating-current  supply. 

W.  C.  Slade  is  superintendent  of  power  and  lines  of 
the  Rhode  Island  Company,  D.  F.  Miner  is  chief  engi- 
neer of  the  Manchester  Street  station,  and  F.  L.  Barnard 
is  chief  electrician. 

TABLE    OF    STATION    EQUIPMENT. 


FIG.    6 — STATION    CIRCUITS    AND    OUTGOING   FEEDERS 


Prime  Movers  and  Generators. 

Two  15,000-kw.  General  Electric  turbo-generators,  operating  at 
11,000  volts,  three-phase,  twenty-five  cycles,  with  a  steam 
pressure  of  200  lb.  and  125  cleg.  Fahr.  superheat,  are 
installed. 

Two  Westinghouse-LeBlanc  condensers  maintain  a  vacuum  of 
28  in.  for  the  15,000-kw.  units,  when  condensing  250,000  lb. 
of  steam  per  hour,  with  injection  water  at  70  deg.  Fahr. 

One  2500-kw.  horizontal  Westinghouse  turbo-alternator  operates 
under  the  same  conditions  as  the  large  units. 

Two  1500-kw.,  11,000-volt  General  Electric  generators  are  driven 
by  Filer  &  Stowell  horizontal  cross-compound  engines  oper- 
ating on  150  lb.  steam  pressure. 

Two  2500-kw.  generators,  one  Westinghouse  and  one  General  Elec- 
tric, are  driven  by  Westinghouse  vertical  cross-compound 
engines  operating  at  150  lb.  steam  pressure.  The  engines 
exhaust  into  Blake  twin  vertical  condensers,  and  the 
2500-kw.  turbine  into  an  Alberger  jet  condenser. 

Five  rotary  converters,  aggregating  9000-kw.,  supply  direct  cur- 
rent to  the  local  trolley  circuit. 

Boiler-Room  Equipment 

Sixteen  520-hp.  Babcock  &  Wilcox  boilers  are  installed  in  double- 
deck  arrangement  to  generate  steam  at  150  lb.  and  130  deg. 
Fahr.  superheat,  but  operated  at  about  80  deg.  Fahr.  super- 
heat by  running  some  of  the  boilers  to  give  saturated  steam, 
and  mixing.  Boilers  are  equipped  with  Roney  stokers  and 
Green  fuel  economizers. 

Eight  625-hp.  Bigelow-Hornsby  boilers  with  Taylor  stokers  are 
installed  in  the  new  addition  and  serve  the  15,000-kw.  tur- 
bine units.  Each  of  these  boilers  has  a  General  Electric 
steam-flow  meter. 

Two  Sirocco  fans,  rated  at  250,000  cu.  ft.  per  minute  each,  are 
geared  to  Terry  steam  turbines,  and  supply  air  at  5.5-in. 
pressure  for  Taylor  stokers.  Falk  herringbone  gears  ace 
used  with  a  speed  reduction  of  7.35.  The  turbines  operate  at 
3370  r.p.m.,  with  speed  automatically  controlled  by  a  Mason 
regulator. 

Two  Piatt  turbo  feed  pumps,  rated  at  1500  gal.  per  minute,  serve 
the  boiler  equipment,  with  four  horizontal  duplex  Worthinpr- 
ton  feed-water  pumps  held  in  reserve.  Feed  water  is  meas- 
ured by  two  Simplex  V-notch  meters. 

Two  National  open-feed  water  heaters  of  5000-hp.  rating  each  are 
used. 

Switchboard  Equipment 

A  General  Electric  benchboard  of  fourteen  sections  accommodates 
eighteen  11,000-volt  feeders.  Seven  generator  panels,  six 
feeder  panels  and  one  station  panel  are  provided. 

A  switchboard  for  auxiliary  station  service  contains  nineteen 
panels  with  the  necessary  eauipment. 

The  bus  room  provides  for  fifty-four  General  Electric  type  H6 
motor-operated  oil  switches,  which  connect  generators  and 
feeders  to  buses. 

Miscellaneous  Equipment 

Duplicate  Deane  duplex  oil  pumps  furnish  oil  under  pressure  of 
110.0  lb.  per  square  inch  to  a  Wood  accumulator  for  step 
bearings  of  main  turbines,  which  operate  at  700  lb.  per 
square  inch.  Deane  duplex  oil  pumps  supply  oil  to  valve 
gears  and  to  upper  and  middle  turbine  bearings.  An  oil 
filter  plant  for  the  two  main  units  and  one  Piatt  and  one 
Blake  priming  pump  are  installed. 

One  brick  stack  312  ft.  high  and  16  ft.  in  inside  diameter  is 
used  in  connection  with  the  sixteen  Babcock  &  Wilcox 
boilers.  Another  stack  200  ft.  high  and  21  ft.  in  inside 
diameter  serves  the  eight  Bigelow-Hornsby  boilers. 

Two  Shaw  electric  cranes,  one  of  40  tons  rating  and  the  other  of 
50  tons  rating,  are  installed  in  the  operating  room.  The 
motors  are  operated  on  600-volt  direct  current. 

A  General  Electric  engine  telegraph  system  with  8-cp.,  125-volt 
carbon  incandescent  lamps  is  installed. 

The  operating  room  is  illuminated  by  forty-six  250-watt  wall  lamps 
and  ten  500-watt  gas-filled  lamps  mounted  below  roof 
trusses.  The  bus  room  is  lighted  by  60-watt  tungsten  lamps 
in  holophane  reflectors. 
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The  Excitation  of  Synchronous  Machines— I 

Discussion  of  the  Operating  Characteristics  of  an  Alternator     Derivation  of  Practical  Curves  on 
Exciter  Rating,  Rheostat  Data  and  Field  Current  at  Different  Power-Factors 

i:v  Tin  o.  Schou 


NOT  long  ago  the  machines  made  by  different  elec- 
trical manufacturer!  in  this  country  varied  in 
performance  guarantees  and  characteristic  de- 
sign features.  Some  makers  produced  alternators  with 
very  close  regulation,  say  6  or  6  per  cent,  and  this  fea- 
ture was  considered  attractive  and  used  as  a  talking 
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FIG.   1 — RELATION  BETWEEN  VOLTAGE  AND  FIELD-CURRENT  COM- 
PONENTS  IN    SYNCHRONOUS   GENERATORS 
The  unit  is  a  steam-engine-driven  three-phase,  sixty-cycle,   300- 
r.p.m.    Y-connected   machine   rated   at   40   kva.    and   240   volts   and 
operating  at  full  load  with  a  lagging  power-factor  of  80  per  cent. 

point  in  selling  them.  In  many  cases  the  machine  was 
underrated  to  give  this  close  regulation  at  rated  load, 
or  was  worked  at  a  very  high  saturation  factor  to  obtain 
such  close  regulation.  Far  from  being  a  desirable  fea- 
ture, such  close  regulating  machines  have  been  found 
undesirable  because  of  their  sensitiveness  and  danger  of 
break-down  at  possible  short-circuits.  Leading  manu- 
facturers take  advantage  of  the  automatic  voltage  regu- 
lator and  turn  out  machines  without  in  general  specify- 
ing any  regulation,  thus  improving  the  apparatus  elec- 
trically and  economically.  The  undersirable  features  of 
operating  machines  in  parallel  having  different  inherent 
characteristics  are  well  known,  and  the  tendency  now, 
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thanks  to  work  of  the  A.  I.  E.  E.  and  the  Electric  Power 
Club,  is  to  accept  and  live  up  to  certain  recognized  stand- 
ards to  the  benefit  of  all  concerned. 

In  what  follows  here  the  writer  will  discuss  machines 
having  design  features  and  performance  characteristics 
that  comply  with  the  latest  rules  and  suggestions  of  the 
A.  I.  E.  E.  and  the  Electric  Power  Club.  The  data  and 
curves  presented  refer  to  sixty-cycle  machines,  of  stand- 
ard voltages  up  to  and  including  2400  volts,  two-phase 
and  three-phase,  and  alternators  that  will  fulfill  the 
following  specifications: 

The  alternators  will  carry  their  full  rated  kilowatt  load  at  80 
per  cent  power-factor,  or  125  per  cent  of  their  full  rated  kilovolt- 
ampere  load  at  80  per  cent  power-factor,  with  a  temperature  risa 
not  exceeding  50  deg.  C.  in  armature  and  field. 

The  alternators  will  hold  up  voltage  well  at  this  rated  kilovolt- 
ampere  load  at  80  per  cent  power-factor,  with  an  exciter  voltage 
available  of  125  volts  at  the  exciter  busbars. 

When  operating  at  125  per  cent  kilovolt-ampere  load  at  80  per 
cent  power-factor,  the  excitation  required  in  kilowatts  will  come 
well  within  the  guaranteed  exciter  capacity  of  the  alternator. 

The  alternators  will  operate  successfully  in  parallel,  having  ap- 
proximately the  same  short-circuit  ratio  and  approximately  the 
same  magnetic  characteristics. 

No  regulation  guarantees  apply,  but  the  alternators  are  designed 
suitably  for  Tirrill  regulator  operation. 

In  order  to  discuss  intelligently  the  proper  excitation 
for  various  machines  of  different  kilovolt-ampere  rat- 
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FIG.    2 — PERFORMANCE    CURVES    FOR    GENERATOR    OF    FIG.    1 


FIG.    3 — EMPIRICAL    NO-LOAD    FIELD    VOLTAGES    AT    DIFFERENT 
SYNCHRONOUS   SPEEDS 

ings  at  different  synchronous  speeds,  it  will  be  necessary 
to  analyze  in  a  practical  way  the  vector  diagram  of  an 
alternator.  In  Fig.  1  the  vector  E0  represents  the  full 
terminal  voltage  and,  according  to  the  saturation  of  the 
machine,  calls  for  a  field  current  I0  at  no  load.  Under 
ordinary  load,  however,  this  field  current  must  be  in- 
creased in  order  to  maintain  normal  voltage  at  the 
terminals.  This  increase  of  field  current  is  to  com- 
pensate for  the  ohmic  drop  in  the  armature-winding,  the 
reactance  drop,  and  the  demagnetizing  effect  of  the 
armature  ampere  turns  or  the  armature  current  on  the 
field.  Both  the  ohmic  drop  and  the  reactance,  as  well  as 
the  demagnetizing  effect  of  the  armature  current,  in- 
crease proportionally  to  the  load  of  the  machine  or  with 
the  amperes  per  terminal,  but  whereas  the  ohmic  drop 
will  vectorially  add  (for  a  synchronous  motor  subtract) 
in  line  with  the  watt  component  of  the  armature  current, 
the  reactance  drop  will  vectorially  add  in  line  with  the 
wattless  component,  or  at  90  deg.  to  the  vector  of  the 
ohmic  drop.  The  demagnetizing  effect  of  arroature 
current  on  field  increases  the  lower  the  power-factor. 
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FIG.   4 — RATIO  OF  EXCITER  RATINGS  TO  THOSE  OF  ALTERNATORS 

In  Fig.  1  the  vector  diagram  involving  the  above  dis- 
cussed guarantees  is  shown  for  a  condition  of  full  kilo- 
volt-ampere  load  at  a  lagging  power-factor  of  80  per 
cent  (cos  6  =  0.8) .  This  vector  diagram  refers  to  a 
three-phase  machine,  the  commercial  test  curve  of  which 
is  shown  in  Fig.  2.  To  the  terminal  voltage  vectorially 
represented  as  E0  in  Fig.  1  we  add  in  phase  with  the 
watt  component  the  vector  representing  the  ohmic  drop, 
Er  =  I  X  Rph  X  V3,  where  /  =  amperes  per  terminal 
and  Rph  =  resistance  in  ohms  per  phase.  In  phase  with 
the  wattless  component,  or  at  90  deg.  with  Er,  we  add 
vectorially  the  reactance  drop  Ex  =  I  X  X  X  V^,  where 
X  =  reactance  per  phase  computed  in  ohms. 

The  induced  emf.,  Elf  with  an  internal  phase  displace- 
ment, 9„  necessitates,  according  to  the  saturation  or 
magnetic  characteristic  of  the  machine,  a  field  current, 
IEl.  This  field  current  is  required 
to  maintain  normal  voltage  at  the 
terminals  compensating  for  the 
ohmic  and  reactance  drop  at  full- 
load  amperes.  The  demagnetizing 
effect  of  the  armature  current  at 
cos  6  power-factor  may  be  compen- 
sated for  by  a  certain  number  of 
field  ampere  turns  or  field  amperes 
(the  turns  remaining  constant) . 
This  field  current,  hm,  will  vectori- 
ally add  to  IEl  in  phase  with  the 
induced  emf.  E,.  The  resulting 
field  current  IEt  is  the  field  current 
necessary  to  maintain  normal  volt- 
age at  the  terminals  at  a  power- 
factor  of  cos  6  =  0.8,  or  at  80  per 
cent  lagging  power-factor  and  full 
kilovolt-ampere  load.  Point  a  is 
one  point  (at  normal  voltage)  on 
the  80  per  cent  power-factor  load 
curve,  as  shown  in  Fig.  2. 

At  unity  or  100  per  cent  power- 
factor  the  demagnetizing  effect  of 
the  armature  current  on  the  field  is 
very  small  and  is  due  to  phase  dis- 
placement caused  by  the  reactance 
between  the  induced  emf.,  E2,  and 
the  armature  current.  At  a  cer- 
tain leading  power-factor,  cos 
6, — ,  the  armature  current  would 
neither  magnetize  nor  demagnetize 
the  field,  but  merely  distort  it. 
If  the  leading  power-factor  be 
further  increased,  the  armature 
current  would  tend  to  magnetize 
I  the    field    of    the    alternator.      At 


zero  per  cent  lagging  power-factor,  or  if  the  cur- 
rent lags  90  deg.  behind  the  emf.,  the  demagnetizing 
effect  of  the  armature  current  on  the  field  of  an  alterna- 
tor reaches  its  maximum  since  the  flux  set  up  by  the 
armature  ampere  turns  directly  opposes  the  flux  of  the 
main  poles.  It  is  obvious  that  both  the  self-induction 
(armature  reactance)  and  the  armature  reaction  (de- 
magnetizing or  magnetizing  effect  of  the  armature  cur- 
rent on  the  field),  or  the  "synchronous  reactance,"  as  the 
combined  effect  of  both  has  been  termed,  depend  upon 
the  current  and  phase  displacement  in  its  effect  on  the 
excitation  of  a  synchronous  machine.  At  lagging  power- 
factors  it  will  tend  to  demagnetize  the  field  of  an  alter- 
nator, reaching  its  maximum  demagnetizing  value  at 
zero  per  cent  power-factor.  At  leading  power-factors, 
however,  it  will  tend  to  magnetize  the  field,  reaching 
its  maximum  magnetizing  effect  at  zero  per  cent  lead- 
ing power-factor. 

Since  in  an  alternator  the  rotation  is  against,  and  in 
a  synchronous  motor  with,  the  magnetic  attractions  and 
repulsions  between  field  and  armature,  it  is  obvious 
that,  whereas  lagging  current  will  demagnetize  the  field 
of  an  alternator,  it  will  magnetize  the  field  of  a  syn- 
chronous motor. 

Having  detailed  information  as  to  the  design,  it  is 
possible  to  calculate  the  effect  of  the  "synchronous  re- 
actance" of  any  alternator  at  given  kilovolt-ampere 
rating  and  power-factor,  the  result  of  such  calculation, 
however,  being  only  approximately  correct.  Various 
textbooks  give  more  or  less  elaborate  methods  for  cal- 
culating the  above  quantities,  and  space  will  not  allow 
the  writer  to  go  into  details  concerning  them  in  this 
article.  A  very  simple  test  run,  however,  will  give  the 
exact  value  of  the  "synchronous  reactance"  at  any  de- 
sired load.  If  an  alternator  be  run  at  short-circuit,  it 
is  evident  that  the  field  amperage  necessary  for  gener- 
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ating  ■  certain  currant  In  the  armature  coils  Is  just  the 
field  current  required  for  overcoming  the  reactance  and 
maximum  demagnetising  effect  of  this  current,  it  is 
obvious,  therefore,  that  the  field  current,  /,  (Fig.  2), 
which  is  the  field  current  at  full-load  current  in  the 
short  circuited  armature,  is  the  field  excitation  net 
sarv  to  overcome  the  "synchronous  reactance"  at  normal 
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FIG.    b- 


-"cold"  field  resistance  of  alternators  having 
various  ratings  and  synchronous  speeds 


current  no  voltage  and  will  give  the  base  point  of  the 
zero  per  cent,  full-load-current  power-factor  curve. 

If  the  full-load  current  saturation  curve  at  zero  per 
cent  power-factor  be  taken  as  in  Fig.  2,  we  have  a 
simple  method  of  obtaining  the  vectorial  values  of  the 
reactance  and  demagnetizing  effect.  From  point  c  on 
the  zero  per  cent  power-factor  curve  at  full-load  current 
at  normal  voltage  lay  off  /,„  =  cd  along  the  normal  volt- 
age line.  Draw  da  parallel  to  the  air-gap  saturation 
line.  Then  the  projection  of  da  on  the  voltage  axis,  or 
ab,  represents  the  reactance  drop  in  volts,  and  vector  be 
to  scale  of  field  amperes  shows  the  field  amperes  neces- 
sary to  overcome  the  maximum  demagnetizing  effect  of 
the  full-load  armature  current.  The  ratio  between  the 
no-load  field  current  at  normal  voltage  and  field  current 
at  full-load  current  at  short-circuit,  or  I0^Is  (Fig.  2), 
is  termed  the  normal  short-circuit  ratio  of  the  alter- 
nator. Referring  to  the  alternator  test  curve  (Fig.  2), 
this  ratio  is  11.1  -f-  7.2  =  1.54.  If  an  alternator  should 
sustain  a  short-circuit  while  excitation  was  set  at  no 
load,  full  voltage,  then  the  armature  coils  would  be  sub- 
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7 — NO-LOAD    FIELD    CURRENTS    OF    ALTERNATORS     HAVING 
VARIOUS  RATINGS  AND   SYNCHRONOUS  SPEEDS 


jected  to  a  current  equal  to  the  short-circuit  ratio  times 
full-load  amperes.  It  is  obvious,  therefore,  that  ma- 
chines with  high  short-circuit  ratio  or  close-regulation 
machines  will  be  very  sensitive  to  variations  in  field 
excitation,  and  also  that  the  danger  of  ruining  such  a 
machine  in  case  of  short-circuit  is  great. 

The  following  excitation  curves  and  data  are  based 


on  lines  of  sixtj  cycle  machines  of  standard  voltages  up 

to   and    Including   2400   VOltS,   tWO-phase   or   three  phase, 

having  s  short  circuit  ratio  of  about   1.6  and  operating 

as  already  outlined.  With  S  given,  fixed  excitation 
voltage  of  126  volts  at  the  exciter  busbars,  and  keeping 
in  mind  that  the  synchronous  reactance  and  (ield  leak- 
Bge   will    increase   with    decreasing    synchronous    speed, 


280  \ 

«   260v\ 

■ 

^220   \SKwJ-  I 

I    180   %^^£^^ffl 

J^LL  i^^muaf  aolpF 

"§      140  ^iij* 4r  —  -*-- 

■  I  1              ^*" '     " 

: : : 

O      l20^_". 

100 -  -y 

F       hT\ 

°       4Q                                                              - 

a     20                                          : 

"0        200     400       600      800       1000     1200      MOO       1600      1800     2000 
R.    P.    M. 
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it  is  evident  that  in  order  to  hold  up  voltage  at  50  deg. 
C.  and  rated  kva.  load  the  no-load  field  volts,  or  no-load 
field  current  at  normal  voltage  times  "cold"  (at  25  deg. 
C.)  field  resistance,  will  not  be  constant  for  all  syn- 
chronous speeds,  but  will  be  of  lower  value  the  lower 
the  speed.  In  Fig.  3  the  no-load  field  voltage,  I0  X  ^2.-,» 
is  given  at  different  synchronous  speeds.  This  curve 
is,  of  course,  empirical  and  based  on  experience  with 
lines  of  sixty-cycle  machines.  Fig.  4  gives  kilowatt 
exciter  capacities  in  percentage  of  the  kilovolt-ampere 
rating  of  alternators  at  various  synchronous  speeds. 
These  curves  will  be  of  interest  and  practical  use  in 
estimating,  designing  and  operating.  The  curves  are 
also  of  empirical  nature,  being  based  on  test  results  of 
many  sixty-cycle  machines  at  different  ratings  and  syn- 
chronous speeds.  They  were  originated  by  the  writer 
in  the  following  way  in  compiling  the  performance  data 
for  a  complete  line  of  sixty-cycle  machines.  The  kilo- 
watt exciter  rating  in  per  cent  of  the  alternator  kilo- 
volt-ampere rating  was  plotted  against  the  kilovolt- 
ampere  rating  of  the  alternators,  and  the  curves  thus 
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TIG.  9 — COMPUTED  MAXIMUM-FIELD  CURRENTS  FOR  GENERATORS 
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obtained  at  various  synchronous  speeds  showed  a  dis- 
tinct tendency  to  follow  a  certain  mathematical  curve. 
The  values  were  re-plotted  on  logarithmic  paper  and 
showed  up  as  straight,  parallel  lines  (Fig.  5).  From 
these  the  equation  for  kilowatt  exciter  rating  of  alter- 
nators at  various  synchronous  speeds  was  found  to 
follow  the  law  Y  =  cZ~n  •  X~m,  where  Y  is  the  exciter 
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capacity  in  per  cent  of  kilovolt-ampere  rating  of  alter- 
nator; C  is  found  to  be  1880;  N  is  found  to  be  0.6;  m 
is  found  to  be  0.5 ;  X  is  the  kilovolt-ampere  capacity  of 
alternator,  and  Z  is  the  synchronous  revolutions  per 
minute. 

At  the  present  time  the  writer  has  no  mathematical 
proof  of  this  equation,  but  he  will  welcome  and  appre- 
ciate the  suggestions  of  other  engineers. 

When  the  exciter  capacity  and  the  no-load  field  volt- 
age is  given  we  can  derive  the  complete  rheostat  infor- 
mation— that  is,  "cold"  field  resistance,  no-load  field 
current  and  full  field  current — of  any  alternator  as 
follows : 

P  „  P2 

Q  = -  X  P  = . 

R25  X  1.19  «„  X  1.19 

where  Q  is  the  exciter  capacity  in  watts;  P  is  the  exci- 
tation voltage  (125  volts)  ;  R25  is  the  field  resistance  at 
25  deg.  C,  and  1.19  is  the  constant  compensating  for 
50  deg.  C.  temperature  rise  in  the  field  as  guaranteed. 
Or: 

P2                  1252           13,150 
p -_ ==      

25      QX1-19       QX1-19  Q 

In  Fig.  6  the  "cold"  field  resistance  in  ohms  of  alter- 
nator fields  at  different  kilovolt-ampere  capacities  and 
synchronous  speeds  of  the  alternators  is  given.  These 
curves  are,  of  course,  also  logarithmic,  and  the  equation 


for  the  "cold"  field  resistance  Rn  was  found  in  the  same 
way  as  the  exciter  capacities. 

#,.,  =  0.695  X  r.p.m.0 "  X  kva.-0  \ 
where  r.p.m.  is  the  synchronous  speed  and  kva.  the 
capacity  of  the  alternator.  Further  I0  X  R2,  can  De 
found  from  the  curve  of  Fig.  3.  Therefore,  I0,  the  no- 
load  field  current  of  alternators,  is  found.  Fig.  7  gives 
no-load  field-current  curves  of  alternators  of  various 
kilovolt-ampere  capacities  and  synchronous  speeds. 

I0  =  37.5  X  r.p.m.-0  5  X  kva.0  5. 

Knowing  the  "hot"  field  resistance  (R.,:>  X  1.19)  and  the 
exciter  voltage  at  the  collector  rings  (120  volts,  allow- 
ing 5  volts  drop  in  the  brushes),  the  full-field  or  maxi- 
mum-field current  (/„,„,)  evidently  may  be  computed 
for  the  same  line  of  alternators  as  embraced  in  Figs. 
4,  6  and  7. 

120  100.75 


I  max.  — 


R.  X  1-19 


R,.. 


Fig.  9  gives  curves  for  Imax. 

I  max.  =  145  X  r.p.m."0  6  X  kva.0  \ 

In  a  later  issue  of  the  Electrical  World  another 
section  of  this  article  will  appear,  discussing  the  effect 
of  changes  in  exciter  voltage  on  the  power-factor  of 
synchronous  motors  and  outlining  an  analytic  method 
of  computing  the  line  current  drawn  by  a  motor. 


Economics  of  Stoker,  Economizer  and  Superheater 

Points  to  Be  Considered  When  Selecting  and  Installing  Apparatus  to  Improve  Boiler  - 

Room  Operations,  Including  Possible  Benefits  and  Cost  in  the  Average  Plant 

By  A.  A.  Potter*  and  S.  L.  Simmering! 


ONE  of  the  most  important  items  when  considering 
the  economics  of  boiler-room  operation  is  that  of 
labor.  In  some  boiler  plants  the  coal  must  be 
handled  three  times  before  it  reaches  the  fireman  and 
the  ashes  four  times  before  final  disposal.  Stoker  fir- 
ing saves  as  much  as  40  per  cent  of  the  labor  in  large 
power  plants  when  used  with  modern  methods  of  coal 
storage  and  with  coal  and  ash  handling  machinery.  In 
medium-sized  plants  burning  about  100  tons  of  coal  per 
week  the  saving  in  labor  is  about  25  per  cent.  A  stoker 
installation  without  automatic  coal  and  ash  handling 
apparatus  would  result  in  little  saving  of  labor,  but 
greater  ultimate  economy  would  be  produced  on  account 
of  the  stoker  permitting  the  burning  of  cheaper  grades 
of  fuel. 

No  stoker,  however,  will  satisfactorily  handle  all 
classes  of  fuel.  This  fact,  together  with  the  interest  on 
the  investment,  repairs,  depreciation  and  power  re- 
quired for  operating  the  stoker  and  auxiliaries,  must 
be  taken  into  account  when  considering  the  installation 
of  stokers  in  a  power  plant.  As  a  general  rule,  stokers 
pf  the  front-feed  type  will  give  excellent  results  with  the 
Detter  grades  of  coal  but  will  not  handle  satisfactorily 
Dituminous  coals  rich  in  sulphur.  For  such  fuels  the 
mderfeed  stoker  or  some  form  of  chain  grate  will  give 
setter  results.  Fuels  which  contain  a  high  percentage 
)f  ash  can  be  more  easily  handled  by  the  chain-grate 
ype  of  stoker. 

The  cost  of  upkeep  will  be  higher  for  the  stokers  than 
or  hand-fired  furnaces.  Under  ordinary  conditions  the 
ost  of  upkeep  per  stoker  per  year  should  not  exceed  $30. 
)ne  manufacturer  of  underfeed  stokers  gives  figures  for 
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lege. 
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319  stokers,  the  average  repair  cost  in  this  case  per  year 
per  horsepower  rating  of  stoker  being  $0.0357.  The 
cost  of  upkeep  of  a  stoker  is  influenced  by  the  size  and 
composition  of  the  fuel  used.  The  presence  of  sulphur 
in  the  coal  in  the  form  of  iron  pyrites  will  produce 
clinkers,  which  will  interfere  with  the  stoker  operation. 
It  is  difficult  to  express  by  a  single  equation  the  cost 
of  a  stoker  equipment,  as  the  number  of  stokers  required, 
the  draft  conditions,  the  class  of  fuel  burned  and  other 
considerations  cause  a  variation  in  the  cost.  The  fol- 
lowing equations  apply  approximately  to  equipments  for 
not  more  than  four  boilers.  The  cost  in  dollars  is  ex- 
pressed in  terms  of  the  boiler-horsepower  served  by  the 
stoker. 

1.  Chain-grate  stokers: 

For  boiler  capacity  of  300  b.-hp.  or  less, 
Cost  in  dollars  =  86  +  4.5  times  the  boiler-horsepower. 

For  capacities  from  300  b.-hp.  to   500  b.-hp., 
Cost  in  dollars  =  450  +  3  times  the  boiler-horsepower. 

2.  Mechanical  underfeed  stokers: 

Cost  in  dollars  =  400  +  3  times  the  boiler-horsepower. 

3.  Mechanical  front-feed  stokers : 

Cost  in  dollars  =  325  +  3.2  times  the  boiler-horsepower. 

Benefits  with  Economizers  and  Their  Cost 

Of  all  the  heat  liberated  during  the  process  of  com- 
bustion of  the  fuel  in  the  furnace  of  a  boiler,  10  to  15 
per  cent  passes  out  of  the  chimney.  All  of  this  heat 
cannot  be  considered  wasted,  as  the  force  of  the  draft 
is  dependent  upon  the  temperature  conditions  both  in- 
side and  outside  of  the  chimney.  The  function  of  an 
economizer  is  to  utilize  part  of  the  heat  in  the  flue  gases 
on  their  way  from  the  combustion  chamber  to  the 
chimney. 

In  considering  the  advisability  of  installing  an  econ- 
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omixer  In  ■  power  plant,  it  becomes  necessary  to  take 
into  accounl  the  loss  in  draft,  the  probable  coet  <>f  draft 
apparatus  and  Its  upkeep,  ai  well  as  the  resulting  gain 
due  to  an  increase  In  the  temperature  of  the  feed  water. 

The  saving  in  fuel  due  to  Increasing  the  feed-water 
temperature  is  expressed  as  follows: 

Heal  saving  (per  cent)  100(7  —  t)  \H  — 
(I       82)]. 

in  this  equation  T  is  the  temperature  of  feed  water 
after  heating,  t  is  the  temperature  of  feed  water  before 
heating,  and  //  is  the  total  heat  above  32  deg.  Fahr.  per 
pound  of  steam  at  boiler  pressure. 

Assuming  a  boiler  pressure  of  100  lb.  gage  and  the 
temperature  of  the  feed  water  leaving  the  economizer  as 
285  deg.  Fahr.,  the  saving  in  fuel  varies  from  about  21 
per  cent  for  an  inlet  feed  temperature  of  32  deg.  Fahr. 
to  about  11  per  cent  for  an  inlet  feed  temperature  of 
175  deg.  Fahr.  As  a  general  rule,  the  inlet  tempera- 
ture t  should  be  not  less  than  100  deg.  Fahr.,  owing  to 
the  sweating  produced  on  the  first  row  of  tubes,  which 
may  result  in  rapid  corrosion  and  short  life  of  the  econ- 
omizer tubes  if  the  temperature  of  the  water  entering 
the  economizer  is  low. 

A  common  rule  is  to  consider  a  fuel  saving  of  1  per 
cent  for  each  10  deg.  Fahr.  increase  in  the  feed-water 
temperature  and  a  20  deg.  Fahr.  reduction  in  the  flue- 
gas  temperature.  The  increased  available  boiler-horse- 
power on  account  of  the  use  of  an  economizer  can  be  ex- 
pressed by  the  formula 

Hp.  =  W(T  —  t)S  -j-  33,479. 

In  this  equation  W  is  the  weight  of  flue  gases  passing 
per  hour,  T  is  the  temperature  of  gases  entering  econo- 
mizer, t  is  the  temperature  of  gases  leaving  economizer, 
and  S  is  the  specific  heat  of  the  flue  gases. 

The  weight  and  the  resulting  temperature  of  the  gases 
entering  the  economizer  are  largely  dependent  upon  the 
firing  conditions,  and  each  installation  must  be  consid- 
ered as  an  individual  problem.  An  economizer  will  show 
the  greatest  saving  in  a  boiler  plant  which  is  forced  and 
which  has  a  high  rate  of  evaporation.  It  is  usually  not 
advisable  to  install  an  economizer  in  small  stations. 

In  the  majority  of  power  plants  the  economizer  takes 
care  of  the  entire  boiler-room  load.  In  one  of  the  larg- 
est and  most  efficient  power  plants  economizers  are  in- 
stalled on  the  unit  plan,  which  means  one  separate  econ- 
omizer for  each  boiler.  The  results  seem  to  indicate 
that  this  practice  is  preferable.  The  economizer  on  the 
"unit  plan"  operates  a  heating  surface  additional  to  the 
boiler  and  can  be  operated  at  its  best  efficiency,  when 
the  boiler  is  so  handled  as  to  have  a  high  rate  of  evap- 
oration. Besides  producing  a  saving  in  fuel,  the  econ- 
omizer offers  an  advantage  in  case  of  a  sudden  demand 
for  steam  because  of  the  large  quantity  of  hot  water 
held  in  storage. 

From  4  sq.  ft.  to  5  sq.  ft.  of  economizer  heating  sur- 
face should  be  provided  for  each  boiler-horsepower,  and 
the  heat  transmitted  per  square  foot  per  degree  dif- 
ference per  hour  is  commonly  taken  as  3  B.t.u.,  pro- 
vided the  tubes  are  free  from  scale  and  deposits. 

DATA  USED  IN  ESTIMATING  COST  OF  ECONOMIZER 


Number  of  tubes    32  to  10,000 

Heating  surface   per   tube 12  to  13  sq.  ft. 

Capacity  in  pounds  of  water  per  tube 60  to  70 

Cost  of  economizer    (f.o.b.   factory) $8  to  $10  per  tube 

Cost   of   economizer   erected $12  to  $15  per  tube 

For  convenience,  the  following  formula  is  given,  from 
which  the  draft  pressure  in  inches  of  water  may  be  cal- 
culated for  a  given  height  of  chimney : 

p  =  #[(7.64  -=-  Ta)  —  (7.95  -4-  Tg)~\. 

In  this  equation  H  is  the  height  of  chimney  in  feet 
above  grate,  Ta  is  the  absolute  temperature  of  air,  and 
Tg  is  the  absolute  temperature  of  chimney  gases. 


Benefits  with  Superheaters  and  Theib  Com 

Among  the  advantage!  to  be  gained  by  the  installa- 
tion of  an  efficient  superheater  may  be  included:   (1) 

All  ience  Of  moisture  in  the  steam;  (  2)  decreased  amount 
of  cylinder  condensation  for  reciprocating  engines;  (3) 
decrease  in  the  work  of  the  boiler;  (4 J  greater  econo- 
mies for  the  steam  engines  and  turbines. 

It  is  possible  to  heat  steam,  provided  that  it  is  not 
in  direct  contact  with  the  water  in  the  boiler,  to  a  tem- 
perature which  exceeds  that  at  which  the  steam  is 
formed.  Steam  of  a  temperature  greater  than  the  sat- 
urated temperature  corresponding  to  the  pressure,  as 
given  in  steam  tables,  is  called  superheated  steam.  The 
amount  of  heat  necessary  to  produce  superheated  steam 
is  found  by  multiplying  the  degrees  of  superheat  de- 
sired by  the  specific  heat  of  the  superheated  steam  at 
the  given  pressure  and  temperature. 

Superheaters  are  of  two  classes.  The  first  class  are 
the  attached  superheaters,  which  consist  of  coils  of 
pipe  placed  in  the  path  of  the  hot  flue  gases  on  their  way 
from  the  boiler  to  the  chimney.  The  principal  objec- 
tions to  this  type  of  superheater  have  been  the  drop 
produced  in  draft  between  the  boiler  and  chimney  and 
the  variation  in  superheat  with  the  load  carried  by  the 
boiler.  The  second  class  of  superheaters  are  those  en- 
tirely independent  of  the  boiler  and  are  separately  fired. 
With  a  separately  fired  superheater  the  steam  can  be 
superheated  to  any  temperature.  The  attached  super- 
heater is  more  economical  in  fuel  and  is  usually  installed 
in  power  plants  requiring  moderate  superheats. 

The  resulting  gain  in  economy  due  to  superheating 
may  be  taken  as  10  per  cent  for  the  first  100  deg.  Fahr. 
of  superheat  and  about  4  per  cent  for  superheats  rang- 
ing from  100  deg.  Fahr.  to  150  deg.  Fahr.  above  satu- 
rated temperature  and  at  ordinary  working  pressures. 

It  must  be  remembered  in  this  connection  that  addi- 
tional heat  must  be  supplied  in  order  to  superheat  steam, 
and  this  heat  can  be  made  available  only  by  the  com- 
bustion of  an  increased  amount  of  fuel.  The  additional 
fuel  required  to  produce  superheated  steam  will  vary 
from  about  2  per  cent  for  superheats  of  25  deg.  Fahr. 
to  6  per  cent  for  superheats  of  about  100  deg.  Fahr.,  and 
about  12  per  cent  for  superheats  of  200  deg.  Fahr. 

The  lowering  in  the  steam  consumption  by  superheat- 
ing steam  to  about  100  deg.  Fahr.  for  the  several  types 
of  prime  movers  may  be  taken  approximately  as  follows : 

Simple  engines,  low  speed 20  to  30  per  cent 

Simple  engines,  medium  speed 15  to  20  per  cent 

Compound  engines    10  to  15  per  cent  I 

Steam  turbines 6  to  12  per  cent  | 

For  moderate  superheats  about  3  sq.  ft.  of  super- 1 
heating  surface  will  be  required  per  boiler-horsepower.; 

The  following  equations  give  the  cost  of  attached  or  I 
built-in  superheaters  and  are  not  applicable  to  the  in-, 
dependent  or  separately  fired  superheaters. 

For  100  deg.  Fahr.  of  superheat, 
Cost  in  dollars  =  165  +  26  times  the  boiler-horsepower. j 

For  200  deg.  Fahr.  of  superheat, 
Cost  in  dollars  =  52  +  3.5  times  the  boiler-horsepower. 

For  300  deg.  Fahr.  of  superheat, 
Cost  in  dollars  =  40  +  4.3  times  the  boiler-horsepower.; 

Another  important  fact,   often   overlooked  when  in-i 
stalling  a  superheater,  is  that  piping  ordinarily  intended 
for  saturated  steam  is  not  always  suitable  for  super- 
heated steam,  especially  if  the  superheat  is  as  high  af 
150   deg.   Fahr.      Superheated   steam  causes   increasec 
strains  in  the  piping  and  fittings,  and  should  a  poor  qual 
ity  of  cast-iron  fittings  be  used  trouble  will  be  experi 
enced  sooner  or  later.     The  increased  use  of  steel  fit 
tings  points  to  the  fact  that  this  class  is  highly  desir 
able  although  somewhat  more  expensive  than  the  cast 
iron  fittings.     Double  extra-heavy  pipe  is  usually  em 
ployed  in  installations  using  superheated  steam. 
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Meter-Test  Current  from  Portable  Batteries 

A  Method  of  Securing  Regulated  Current  for  Testing  Watt-Hour  Meters  and  Similar  Appliances 
from  Nickel- Iron-Alkaline  Cells,  as  Devised  by  the  New  York  Edison  Company 

PORTABLE  storage  batteries  with  compact  carbon 
rheostats  attached  have  been  adopted  by  the  New 
York  Edison  Company  to  furnish  the  regulated 
current  necessary  for  testing  direct-current  watt-hour 
meters  rated  at  50  amp.  and  over.  The  company  has 
found  this  method  far  superior  to  the  former  method 
of  connecting  the  test  circuit  in  series  with  a  water 
rheostat  across  the  electric  service  supply  line  from  the 
standpoint  of  speed  in  testing,  convenience  and  safety. 
In  fact,  it  was  the  objectionable  features  of  the  water 
rheostat — its  bulk,  inability  to  maintain  a  uniform  cur- 
rent, liability  of  the  hot  salt  solution  spilling  and  dam- 
aging floors,  and  the  precautions  necessary  when  operat- 

TYPES   AND    WEIGHTS    OF    OUTFITS    FOR   TESTING    DIFFERENT 

SIZES  OF  METERS  FIG.     3 — COMPARISON      OF     PORTABLE     BATTERY     OUTFIT     WITH 

SUPERSEDED   WATER-RHEOSTAT   CONTAINER   AND   ACCESSORIES 

On  the  left  is  a  canvas  bag  which  was  used  for  carrying  salt. 
In  front  of  the  pail,  which  served  as  an  electrolyte  container  and 
also  as  one  electrode,  is  the  other  electrode  consisting  of  a  pipe 
with  a  wood  plug  in  the  end  which  rested  on  the  bottom  of  the 
container  during  normal  operation  to  prevent  short-circuit. 

Attached  to  each  battery  are  two  screw-operated  car- 
bon-plate rheostats,  one  of  which  permits  coarse  grad- 
uations in  current  and  the  other  finer  regulation.  The 
construction  of  this  rheostat  is  shown  in  Fig.  6.  These 
two  rheostats  are  connected  in  multiple  with  each  other, 
but  in  series  with  the  battery  circuit,  and  are  assembled 
in  compact  form,  so  they  add  very  little  to  the  over-all 
dimensions  of  the  battery.  Being  connected  between 
two  adjacent  cells,  one  battery  connector  is  eliminated. 

Nickel-iron-alkaline  cells  were  selected  because  of 
their  relatively  small  weight,  extreme  ruggedness  and 
ability  to  carry  large  overloads.  The  latter  character- 
istic is  particularly  necessary  because  the  cells  are  fre- 
quently required  to  carry  five  times  rated  current  with- 
out injury.  The  ampere-hour  rating  of  the  batteries 
is  a  secondary  consideration  on  account  of  the  fact  that 
the  batteries  may  be  charged  every  night. 

The  two  smaller  sizes,  being  light  in  weight,  are  car- 
ried by  the  meter  tester's  assistant.     The  200-amp.  to 


Meter  Ratings,  Amp. 

Test  Outfit  Employed 

Weight  Complete,  Lb. 

5  to    25  (incl.) 

Resistance  load  box 

7.75 

Up  to    75  (incl.) 

Two  type  B-4  cells 

22 

Up  to  150  (incl.) 

Two  type  A-4  cells 

:J8 

Up  to  300  (incl.) 

Four  type  A-4  cells 

74 

ing  it  in  the  field — that  led  to  the  development  of  the 
storage-battery  method  of  testing  instruments. 

Three  sizes  of  portable  units,  each  inclosed  in  a  light 
substantial  carrying  frame,  are  being  employed.  The 
types  of  cells  used  in  each  outfit,  the  weight  of  each 
battery  complete  with  rheostat  and  the  ratings  of  meters 
which  can  be  tested  by  each  set  are  given  in  the  accom- 
panying table.  When  meters  rated  at  more  than  300 
amp.  must  be  tested  the  required  number  of  the  largest 
size  of  unit  are  connected  in  parallel.  Since  in  testing 
meters  with  batteries  current  has  to  be  forced  through 
relatively  low-resistance  circuits  consisting  of  the  cur- 
rent coils  of  the  meters,  the  standard  test  instruments, 
test  leads  and  regulating  rheostats,  not  more  than  2.5 
volts  has  to  be  impressed. 


FIGS.    1    AND    2 — LARGE-METER    AND    MEDIUM-SIZE    METER    TEST   BOARDS  WITH   STORAGE-BATTERY  SUPPLY 


t.The  equipment  on  the  left  is  for  testing  meters  rated  at  100  amp.  to  4000  amp.,  and  the  panelboard  on  the  right  is  equipped  for 
.Tv.1!  ig L  sm,aller  meters  rated  at  5  amp.  to  76  amp.  The  nickel-iron-alkaline  batteries  situated  beneath  the  boards  are  supported  on 
vneel  trucks  so  that  they  may  be  moved  for  inspection. 
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.".on  amp.  units,  however,  an-  a  two-mas  load,  so  they 
arc  delivered  bj   electric  vehicles  to  the  placet  where 

tests   must    lie  conducted   and   arc  carried   by    hand   only 
between   adjacent    test    points. 

Every  night  the  portable  battery  sets  arc  returned  to 
the   district    offices   and   charged   automatically,   the  CUT 


the  New  York  Kdison  Company  lor  supplying  test  cur- 
rent in  the  meter  laboratories.  Meters  rated  at,  I  DO 
amp.  to  1000  amp.  arc  tested  on  one  hoard,  and  tho  <■ 
rated  at  5  amp.  to  75  amp.  inclusive  on  a  different  hoard. 
'These  hoards  are  shown  in  Figs.  1  and  2.  The  large- 
Capacity  hoard  consists  of  two  upright  columns  on  which 
arc  two  horizontal  bars,  the  lower  one  being  stationary 
and  the  upper  adjustable  as  to  height  so  that  meters 
Of  any  size  may  be  attached  thereto  for  support. 

Back  of  each  meter  position,  of  which  there  are  two, 


Copperplates 
secured  to  cor 
bon plates and 
hinged  to  cell 
terminals 


Copper  bars 

connected  with 

terminals  of 

two  adjacent 

cells  in  battery 

"yCarbon 
'  Plate 


FIG.    4— STANDARD    150-AMP.    UNIT    WITH    CARBON    RHEOSTATS        FIG.  6— DETAILS  OF  RHEOSTATS  EMPLOYED  WITH  PORTABLE  SETS 


rent  being  interrupted  at  the  end  of  a  definite  period  by 
automatic  time  switches.  Since  the  100-amp.  to  150- 
amp.  sets  contain  cells  of  the  same  ratings,  they  are 
charged  in  series  from  a  120-volt  supply  system  by 
inserting  resistance  to  control  the  current.  The  50-amp. 
to  75-amp.  sets,  consisting  of  different-type  cells,  are 
charged  in  a  separate  group. 

Meters  rated  at  25  amp.  and  less  are  loaded  by  con- 
necting their  current  coils  in  series  with  special  porta- 
ble load  boxes  across  the  electric-service  supply  line. 
These  boxes  are  not  used  for  larger  currents  since  the 
amount  of  radiating  surface  required  would  compel  the 
use  of  units  too  heavy  for  one  man  to  carry.  The  load 
boxes  are  constructed  of  sheet-metal  angle  frames  con- 
taining resistance  elements  and  are  provided  with  six 
switches  which  permit  varying  the  current  value  from 
0.5  amp.  up  to  25.5  amp.  in  0.5-amp.  steps.    Since  each 


are  a  pair  of  slotted  vertical  busbars  to  which  any  type 
of  meter  may  be  connected  by  short  straps  or  jumpers. 
In  front  of  the  board  between  meter  positions  is  a  table 
provided  for  the  calibrating  standards.  Two  sets  of 
cells  are  provided  for  this  board — one  being  connected 
directly  with  the  busbars  without  any  current  regulator 
in  series  (the  internal  resistance  of  the  cells  limiting 
the  current).  The  other  set  is  joined  with  the  busbars 
by  a  carbon-disk  rheostat  to  permit  current  gradations. 
Each  of  the  batteries  employed  with  the  other  testing 
board  is  connected  to  supply  current  to  sixteen  meter 


FIG.  5 — TYPICAL  DISTRICT  CHARGING  BOARD 

load  box  weighs  only  7.75  lb.  and  measures  8  in.  wide 
by  15.5  in.  long  by  4  in.  deep,  they  are  carried  in  15-in. 
by  20-in.  fiber  cases  with  tools,  leads  and  other  testing 
accessories.  These  boxes  were  developed  by  the  New 
York  Edison  Company  and  are  manufactured  by  the 
(General  Electric  Company. 

Nickel-iron-alkaline  cells  are  also  being  employed  by 


FIG.   7 — PORTABLE   RESISTANCE-LOAD  BOX 

positions,  the  current  being  regulated  for  each  set  c 
eight  meter  positions  by  carbon-disk  rheostats.  Aux 
iliary  switches  are  provided  in  order  that  these  batterie 
may  be  connected  in  series  with  a  common  chargin 
board.  The  batteries  are  mounted  on  wheeled  truck 
and  may  thus  be  moved  into  a  convenient  position  fc 
inspecting  and  filling. 
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Performance  of  an  Underfeed  Stoker  Installation 

Method  of  Conducting  Eight-Hour  Test  and  Results  Secured  at  Standby  Steam 
Station  of  Roanoke  (Va.)  Railway  &  Electric  Company 

By  W.  G.  Claytor1  and  S.  S.  Williams2 


THE  results  of  an  eight-hour  test  conducted  re- 
cently at  the  Walnut  Avenue  generating  station 
of  the  Roanoke  Railway  &  Electric  Company  to 
ascertain  the  performance  of  boilers  equipped  with  new 
Westinghouse  five-retort  underfeed  stokers  are  given 
in  the  accompanying  tabulation.  The  data  show  that  an 
evaporation  factor  of  1.1164  was  obtained  when  burning 
36.63  lb.  of  dry  Pocahontas  pea  coal  per  square  foot  of 
grate  surface  per  hour,  and  that  7.0367  lb.  of  steam  at 
161.3  lb.  pressure  and  132.6  deg.  superheat  was  gen- 
erated per  square  foot  of  heating  surface  per  hour  with 
feed  water  at  182.2  deg.  Fahr.  The  combined  efficiency 
of  the  boiler,  furnace  and  grate  was  74.23  per  cent, 
while  the  boilers  developed  261.86  per  cent  of  their 
rating  based  on   30-lb.  equivalent  evaporation. 

Remarks  on  Performance 

It  may  be  pointed  out  that  the  newly  equipped  boilers, 
in  conjunction  with  the  vertical  turbo-generators  which 
are  installed,  permitted  securing  an  economy  of  2.261 
lb.  of  coal  per  kilowatt-hour  generated.  Only  the  prime 
movers  are  supplied  with  steam  from  the  boilers,  an- 
other unit  being  used  to  carry  the  auxiliaries.  This 
high  economy  is  also  partly  attributable  to  operating 
the  boilers  and  turbo-generator  at  constant  load  near 
the  rating  which  gives  the  highest  efficiency,  a  condi- 
tion which  is  ideal  and  seldom  obtainable  in  practice. 

The  relatively  poor  draft  pressure  obtained  in  the 
breeching  throughout  the  test  was  probably  due  to  the 
condition  of  the  dampers  on  three  other  boiler  furnaces 
discharging  into  the  same  stack  as  the  one  under  test 
and  to  leaks  around  connections  between  brick  and  steel 
work  of  the  boiler  settings  and  breechings.  After  the 
test  the  boiler  and  furnaces  were  inspected.     Several 

General  superintendent  Roanoke  Railway  &  Electric  Company, 
Roanoke,  Va. 

JChief  engineer  of  power  stations. 


of  the  coal  pushers  on  the  lower  part  of  the  grate  were 
slightly  burned,  but,  according  to  the  stoker  manufac- 
turer, since  these  burned  parts  project  into  the  fuel  bed 
their  burning  away  does  not  damage  them  or  prevent 
their  performing  their  duty.  All  other  parts  of  the 
furnace  and  stoker  were  reported  to  be  in  good  con- 
dition. 

Method  of  Conducting  Test 

Prior  to  the  test  the  boilers  were  inspected  to  see 
that  they  were  free  from  adhering  scale.  Then  the 
flues  were  blown  out,  the  combustion  and  soot  chambers 
were  cleaned,  and  the  steam  gage  was  tested.  Instead 
of  weighing  the  water  fed  to  the  boilers,  as  is  usually 
done,  the  amount  of  steam  generated  was  measured  by 
a  General  Electric  type  FS-4  steam-flow  meter,  which 
was  checked  in  place  by  the  water-column  method  and 
found  to  be  within  0.5  per  cent  of  accuracy.  During 
the  test  coal  was  drawn  from  the  overhead  coal  bunkers 
and  weighed  in  a  special  box  placed  on  a  Howe  plat- 
form scale  placed  above  the  stoker  hoppers,  allowing  the 
box  to  be  dumped  directly  into  the  hoppers.  The  tem- 
perature of  the  steam  was  measured  with  thermom- 
eters inserted  in  oil-filled  pockets  in  the  steam  line 
about  24  in.  from  the  boiler  stop  valve.  Feed-water 
temperature  was  measured  by  placing  a  thermometer 
directly  in  the  water  above  the  feed  pump.  Pyrometers 
which  were  installed  in  the  breeching  about  12  ft.  from 
the  boiler  uptake  were  employed  to  obtain  the  flue-gas 
temperature. 

The  first  readings  were  taken  after  bringing  the 
boiler  up  to  working  condition;  that  is,  with  full  load 
and  with  full  fire  on  the  grate.  Thereafter  readings 
were  taken  every  fifteen  minutes.  Small  samples  were 
taken  from  each  lot  (658  lb.)  of  coal  weighed  and  repre- 
sentative amounts  selected  for  analysis.  At  the  con- 
clusion of  the  test  all  of  the  ash  which  had  accumulated 


FIGS.  1  AND  2 — PART  OF  THE  GENERATING  EQUIPMENT  AND   UNDERFEED  STOKERS  IN  ROANOKE    (VA.)    STATION 

and  ??nS£  three  vertical-type  turbo-generators  constitute  a  part  of  the  generating  equipment.  They  are  rated  at  2500  kw.,  1600  kw. 
tiirhin  /i  •  '•  resPectively.  and  all  are  equipped  with  jet  condensers.  The  remainder  of  the  generating  equipment  includes  two  J5-kw. 
hiprhn  anve,n  exciters.  Three-phase,  sixty-cycle  energy  is  generated  at  2300  volts.  The  stokers  shown  are  of  the  five-retort  West- 
thf  Vn  t  urV?erfeed  type  and  are  installed  under  Babcock  &  Wilcox  boilers.  They  are  driven  through  a  line  shaft  and  silent  chain  by 
inoi h-u^i  t  stlown,  in  tne  foreground.  The  stokers  consist  of  a  series  of  inclined  retorts  made  up  of  fuel  troughs  separated  by  parallel 
"'ne,a  tuyere  boxes.  Coal  is  fed  in  at  the  top  of  the  inclined  retorts  and  is  pushed  forward  by  secondary  rams  attached  to  main 
tion  «f  'ost~motlon  connections.  Any  ash  which  is  formed  is  forced  onto  a  discharge  grate  by  a  moving  grata  section.  The  forma- 
tion or  objectionable  clinkers  along  the  sidewalls  is  minimized  by   introducing  air  through  special  side  tuyeres. 
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DATA    \m»   LVERAG1    RESULTS  OF  EVAPORATION  TEST,  wai 

Ni'T     \\  i  m  i     .- 1  \  i  [ON.    ROANOKI     COMPAN1 


Maki    >'i   bollei  Baboook  Wilooi 

Tj  I--  u ■.,!.■!  tuba 

..i  u.k,  i  heating  surface   dooo  i 

Bullder'i   rating        500  hp 

t<  inn  s(|  ft 

Make  of  stoker  WcnMukIiou  •   ilv<   retort  under. 

Kind  of  coal       Pocahontas  pea  (American  « *« »: 1 1  Co  i  12. BO  per  ton 


CO  A I      INALY8IS 


\    Fired,      Dry  Bael 


Volatile  combustible  niatter 

i-'im  ,i  carbon      

Ash    

Moisture   

niii    


I'er  ( 'cut 

1ST!" 

72.60 

7.76 

1.02 

12,878.0 


Per  Cent. 

19.913 

73.224 

7.840 


14,022.0 


\  B  1 1    UN  ALTS!  S 

Per  Cent. 
Volatile   manor    2.480 

Fixed  carbon  32.260 

Ash    65.250 

Rt  u    (estimated)    5300.0 


AVERAGE    PRESSURES 


Lb 


Steam   (gage)    161.3 

Barometer  (inches)   29.0 

Steam   (absolute)    175.419 

Forced  draft  under  grate   (inches  draft-gage  oil) 4.036 

Draft   over  fire    0.0437 

Draft  in  uptake  to  breeching 0.4253 

AVERAGE    TEMPERATURES 

Deg.  Fahr. 

Boiler  room   (deg.  Fahr.,  taken  at  5  :30  p.  m.) 82.00 

Flue  gases  in  breeching 494.40 

Feed   water    182.20 

Steam   503.90 

Degrees  superheat    132.60 

FUEL    DATA 

Weigh*,  of  coal  as  fired    (pounds) 29,610.0 

Percentage  of  moisture  in  coal  (from  analysis) 1.02 

Weight  of  dry  coal    (pounds) 29,308.0 

Weight  of  ash  and  refuse    (pounds) 2372.0 

Percentage  of  ash  and  refuse  in  dry  coal 8.09 

Weight  of  combustible  burned   (pounds) 26,938.0 

Total  weight  of  steam   (from  flow  meter) 281,470.0 

Factor  of  evaporation    1.1164 

Total   weight   equivalent   water  evaporated   from   and 

at   212  deg.   Fahr 314,223.0 

RATES    OF    CONSUMING    FUEL    IN    GENERATING    STEAM 

Lb 

Dry  coal  consumed  per  hour 3663.5 

Combustible  consumed  per  hour 3367.25 

Pounds  steam  per  hour 35,183.75 

Dry  coal  consumed  per  square  foot  of  grate  surface 

per  hour 36.63 

Combustible  consumed  per  square  foot   of  grate  sur- 
face per  hour 33.67 

Pounds  steam  per  square  foot  of  heating  surface  per 

hour     7.0367 


EVAPORATION    PER    UNIT   OF   FUEL 


Lb. 


Water  evaporation  per  pound  coal  as  fired 9 . 5 0 5 It 

Water  evaporation  per  pound  dry  coal 9.6035 

Water  evaporation  per  pound  combustible 10.4562 

Equivalent  evaporation  per  pound  coal  as  fired 10.6123 

Equivalent  evaporation  per  pound  dry  coal 10.7274 

Equivalent  evaporation  per  pound  combustible 11.6654 

BOILER    PERFORMANCE 

Evaporation  per  hour  from  and  at  212  deg.  Fafir.  .  .  .    39,279.1 

Boiler  horsepower  developed   (30  lb.  basis) 1309.3 

Percentage  of  boiler  rating  developed 261.86 


EFFICIENCY    OF   STEAM    GENERATION 

Efficiency  of  boiler,  furnace  and  grate 


Per  Cent 
74.23 


TURBINE     AND     GENERATOR     DATA 

Average  vacuum    (inches) 27.124 

Average  temperature  condenser  injector  water 45.576 

Average   temperature   condenser    discharge 71.484 

Average  kilowatt-hours  generated  per  hour 1627.S 

Total  kilowatt-hours  generated 13,100.0 

Pounds  of  coal  per  kilowntt-hour  (without  auxiliaries)  2.261 


111  the  ash  pit  was  weighed  on  the  scale  previously  used 

lor  weighing  tiif  coal.     Analyse!  wire  made  from  a 

sample    made    up    of    small    amounts    taken    from    every 

wheelbarrow  load. 

The  teal  was  made  by  the  regular  station  crew,  one 
man  being  employed  to  weigh  coal,  another  to  tal.< 
readings  of  steam  flow,  draft  gages,  flue-gas  and  steam 
temperatures  and  record  data,  and  one  fireman,  under 
a  representative  of  the  stoker  manufacturer,  to  handle 
the  fire  and  stoker.  Engine-room  attendants  took  read- 
ings of  incidental  temperatures  and  recorded  genera- 
tion data. 

The  station  in  which  the  stokers  are  installed  serves 
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FIG.  3 — LOG  SHEET  SHOWING  CHARACTERISTICS  OF  ROANOKE 
COMPANY'S  LOAD  AND  OPERATING  PERIODS  OF  STATION 
EQUIPMENT 

as  an  auxiliary  to  the  Roanoke  company's  hydroelectric 
station  in  case  of  emergency  or  low  water.  Since  1907, 
when  the  steam  station  was  built  with  an  initial  equip- 
ment of  one  1500-kw.  and  two  500-kw.  Curtis  vertical 
turbines,  the  load  has  increased  rapidly.  At  first  the 
entire  load  was  carried  by  one  500-kw.  machine.  Now 
conditions  are  different,  as  shown  by  the  accompanying 
log  sheet  for  July  30,  1915.  The  peak  load  at  present 
is  much  higher,  however,  than  the  one  shown  on  this 
log  sheet. 

The  average  cost  of  coal  delivered  at  the  plant  is  $2.50 
a  ton.  Yard  space  is  provided  for  the  storage  of  1200 
tons.  About  160  tons  of  coal  are  required  every  twenty- 
four  hours.  / 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Type  of  Name-Plates  Used  on  Apparatus  in 

Conners  Creek  Power  Station 

In  the  new  Conners  Creek  power  house  of  the  Detroit 
Edison  Company  every  switch  and  piece  of  apparatus 
that  requires  a  number  or  other  designation  is  labeled 
with  a  neat  and  readable  card  securely  held  behind  glass 
in  a  round  metal  frame.  On  the  large  switchboards  and 
larger  apparatus  name-plates  like  those  shown   in  the 


SWITCHBOARD  NAME-PLATES  WITH  PRINTED  CARDS  HELD  BEHIND 
GLASS 

accompanying  illustration  are  used.  On  smaller  ma- 
chines and  on  panelboards  smaller  but  similar  plates  are 
installed,  so  that  on  the  whole  the  name-plates  through- 
out the  plant  are  uniform,  present  a  neat  appearance, 
and  are  suited  to  the  apparatus  on  which  they  are 
installed. 


Construction  Features  of  a  2000-Kw.  Motor- 
Generator  Installed  by  Pacific  Gas  & 
Electric  Company 

There  has  recently  been  installed  at  station  C  of  the 
Pacific  Gas  &  Electric  Company,  Oakland,  Cal.,  a  2000- 
kw.  motor-generator  set  which  is  one  of  the  highest 
rated  units  of  its  kind  west  of  the  Mississippi.  It 
consists  of  a  11, 000- volt,  three-phase,  sixty-cycle  syn- 
chronous motor  and  a  275-volt,  2000-kw.  shunt-wound, 
commutating-pole  generator  which  embody  interesting 
features  of  construction. 

To  carry  the  full-load  current,  which  is  about  8000 
amp.,  and  provide  sufficient  radiating  surface,  the  com- 
mutating-field  poles  were  wound  with  soft  annealed 
copper  strips  wound  on  edge  and  connected  in  multiple. 
It  was  impracticable  to  use  solid  conductor  because  a 
cross-section  of  8  sq.  in.  was  required.  On  account 
of  the  current  which  had  to  be  commutated  and  the  high 
peripheral  speed  of  the  commutator  the  bars  had  to  be 
arch-bound  midway  between  each  end  by  three  shrink 
rings  of  high  tensile  strength.  Both  ends  of  the  com- 
mutator are  bored  to  a  slight  taper  and  rest  on  simi- 


larly tapered  steel  rings  held  together  by  bolts.  This 
construction  allows  the  commutator  bars  to  expand 
lengthwise  when  heated  without  distorting  the  shape 
of  the  commutator.  On  account  of  the  length  of  the 
commutator  a  brush-holder  yoke  is  placed  midway  of 
it  and  the  brush  forks  are  attached  so  they  extend 
toward  each  end.  Even  with  this  construction  they 
are  relatively  long,  so  that  the  forks  were  made  of  cast 
iron  to  give  rigidity  and  copper-plated  to  improve 
conductivity. 

All  parts  of  the  brush  rigging  are  made  compara- 
tively heavy  to  absorb  the  small  vibrations  set  up  by 
the  250  brushes  in  the  commutator.  Box-type  brush 
holders  are  employed  which  are  split  through  the  center 
and  hinged  on  one  side  so  any  holder  can  be  removed 
without  disturbing  the  others. 

Each  armature  conductor  consists  of  eight  square 
wires  in  multiple,  insulated  from  each  other  to  reduce 
eddy-current  loss,  which  would  be  considerable  with 
solid  conductors  of  the  cross-section  required.  The 
coils  are  insulated  with  mica,  fish  paper  and  cotton 
tape,  which  are  hot-pressed  and  impregnated  with  an 
oil-proof  and  moisture-proof  compound.  Deflectors  are 
attached  to  the  front  end  of  the  commutator  and  the 
rear  ends  of  the  armature  to  force  air  past  the  current- 
carrying  parts. 

The  stator  yoke  of  the  synchronous  motor,  which  is 
of  cast  iron  and  of  box  section,  serves  as  a  support  for 
the  laminated  stator  core  but  forms  no  part  of  the  mag- 
netic circuit.  The  ends  of  the  stator  coils,  where  they 
project  beyond  the  core,  are  securely  supported  to  pre- 
vent distortion  in  case  of  a  sudden  short-circuit.  Around 


COMMUTATOR  END  OF  2000-KW.  MOTOR-GENERATOR  SET 
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the  rotor  spider,  which  consists  of  cast  iron,  is  a  iteel 
rim  to  winch  the  pole  pieces  ere  dovetailed.  With  this 
construction  all  stresses  due  to  centrifugal  force  ere 
counteracted   by    the   steel    rim,   while   the  shrinkage 

strains    which    would    exist    in    a    one-piece    spider    cast 

with  arms  are  avoided. 

An    incl08ing    shield    is    provided    on    the    side    of    the 


RELATIVE    SIZE    OF    NEW    2000-KW.    AND    OLD    1000-KW.    MOTOR- 
GENERATOR 

motor  next  to  the  generator,  so  that  air  may  be  taken 
in  only  at  the  bearing  end  and  directed  around  the 
poles  and  through  the  stator  winding  and  core.  Thus 
the  motor  as  well  as  the  generator  has  its  independent 
system  of  ventilation. 

Although  the  rotating  element  of  the  set  weighs  46 
tons,  only  two  bearings  are  used.  Each  pedestal  is 
provided  with  a  large  oil  reservoir  with  openings  to 
permit  the  circulation  of  air  for  cooling.  The  bearings 
are  ring-oiled,  but  to  insure  adequate  supply  of  oil 
the  flooding  system  is  used.  Small  gear  pumps,  belted 
to  the  shaft,  carry  oil  from  the  reservoirs  in  the  pedes- 
tals to  the  tops  of  the  bearings. 

This  motor-generator  set,  while  rated  at  2000  kw., 
occupies  a  floor  space  of  only  13y2  ft.  by  21  ft.,  which  is 
but  slightly  more  than  the  space  occupied  by  the  1000- 
kw.  sets  of  the  same  speed  previously  installed  in  the 
same  station. 


Value  of  Providing   Adequate   Transmission- 
Line  Insulation 

There  is  no  case  in  the  engineering  field  where  at- 
tention to  slight  improvements  has  been  accompanied  by 
or  can  produce  more  beneficial  results  than  in  the  de- 
sign and  fabrication  of  insulators,  according  to  A.  O. 
Austin,  chief  engineer  of  the  Ohio  Insulator  Company. 
Only  small  modications  in  shape  will  change  the  flash- 
over  value  and  prevent  internal  stresses,  while  the 
elimination  of  impurities  in  materials  and  imperfec- 
tions due  to  molding  will  minimize  mechanical  failures 
and  electrical  break-down.  By  minimizing  deprecia- 
tion, particularly,  can  great  advances  be  made,  since 
only  a  slight  reduction  will  increase  the  value  of  an 
insulator  in  a  much  greater  proportion,  whereas  an 
increase  might  make  an  insulator  worthless. 

Interruptions  to  service  become  especially  objection- 
able when  the  load  on  a  system  grows,  therefore  it  is 
more  advisable  to  invest  money  in  appropriate  insu- 
lators to  begin  with  than  to  spend  money  in  patching 
up  a  system  after  damage  is  done.  A  slight  increase  in 
safety   factor   will   decrease   interruptions    in   a  much 


larger  proportion.  Safety  factor  means  nothing,  how- 
ever, if  based  on  the  operating  voltage,  because  lightning 
is  the  ruling  factor.  Insulators  are  the  "safety  valves" 
of  transmission  systems,  therefore  it  is  far  better  for 
them  to  "spill  over"  than  to  puncture,  provided  that 
they  are  tree-arcing,  because  relays  or  arc-suppressing 
devices  can  be  set  to  interrupt  the  power  arc  before  it 
has  done  any  damage.  Thereupon  service  may  be  im- 
mediately restored,  whereas  a  punctured  insulator  may 
cripple  the  entire  line.  When  increased  reliability  of 
operation  is  desired  Mr.  Austin  maintains  that  it  is 
usually  better  to  weed  out  defective  insulators  or  re- 
insulate  entirely  than  to  build  duplicate  lines.  If  the 
insulators  are  designed  with  sufficient  factor  of  safety, 
no  occasion  for  trouble  should  arise  for  years  to  come. 
In  the  near  future  probably  many  of  the  50-kv.  to 
GO-kv.  lines  will  be  reinsulated  with  110-kv.  insulators 
to  make  them  lightning-proof. 


How  a  Pole  Was  Moved  Over  an  Obstruction 

While  Circuits  Were  Alive 

By  A.  C.  Hewitt 

A  severe  test  of  a  lineman's  ingenuity  is  frequently 
made  when  he  is  called  upon  to  undertake  a  job  on 
short  notice  where  he  is  forced  to  resort  to  main  strength 
and  awkward  methods  because  time  does  not  permit  him 
to  get  together  the  necessary  tools  or  materials  to  do 
the  work  in  the  easiest  way.  One  such  problem  pre- 
sented itself  to  a  lineman  in  Illinois  a  short  time  ago. 
His  company  operates  a  33,000-volt  system,  and  in  one 
city  this  transmission  line  enters  on  70-ft.  wooden  polea 
at  the  edge  of  the  "Big  Four"  railroad  right-of-way.  A 
new  warehouse  building  was  being  erected  adjacent  to 
the  railroad  and  so  close  to  the  high-tension  line  as  to 
cause  some  alarm  for  the  safety  of  the  building  con- 
tractor's men.  It  was  decided  that  two  of  the  70-ft. 
poles  should  be  moved  about  5  ft.  Under  ordinary  con- 
ditions the  job  was  a  comparatively  easy  one,  as  a  trench 
could  be  dug  and  the  poles  moved  to  their  new  location 
by  barring  into  place  in  the  trench. 

In  this  case  conditions  prevented  moving  the  poles  in 
the  usual  way — first,  because  of  the  proximity  of  the 
main  track  of  a  railroad,  with  passing  trains  every  hour 
or  so ;  second,  because  the  power  company  could  not  "kill" 
the  high-tension  line  at  this  place  without  great  incon- 
venience to  their  customers,  and  the  poles,  therefore, 
had  to  be  moved  with  the  lines  alive;  third,  when  the 


"o.'s 


ARRANGEMENTS    TO    MOVE    A    33,000-VOLT    TRANSMISSION-LINE 
POLE  OVER  AN  OBSTRUCTION  WHILE  CARRYING  LIVE  CIRCUITS 

trench  was  dug,  a  2-in.  steam  pipe  about  1  ft.  from  one 
of  the  poles  and  1  ft.  under  ground  was  found  which 
could  not  be  disturbed. 

Arrangements   were  accordingly  made  to  raise  this 
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pole  over  the  steam  pipe  as  follows :  Two  sound  railroad 
ties  were  procured  and  the  pole  was  gained  about  %  in. 
deep.  The  ties  were  bolted  together  as  in  a  double-arm 
construction  and  a  track  jack  was  put  under  one  end  so 
that  the  pole  could  be  lifted  high  enough  to  get  another 
tie  under  the  first  two.  The  jack  was  then  moved  to  the 
other  side  of  the  pole  and  the  process  repeated.  As  the 
pole  was  lifted  out  of  the  ground  cribbing  was  built  up 
under  the  bolted  ties,  as  shown  in  the  accompanying 
diagram.  When  the  pole  butt  was  high  enough  to  clear 
the  steam  pipe  bars  were  used  to  move  the  pole  across 
the  pipe.  When  the  new  location  was  reached  the  pole 
-was  lowered  in  the  same  manner  that  it  had  been  raised. 
During  the  moving  process  rope  guys  were  attached  to 
the  pole  to  steady  it. 

With  eight  men  the  actual  time  required  to  move  a 
distance  of  about  5  ft.  the  two  70-ft.  poles,  one  as  de- 
scribed above  and  the  other  by  ordinary  trenching,  was 
approximately  six  hours.  This  time  included  digging 
of  trenches,  the  actual  moving  and  the  back-filling. 


Changing  Connections  of  a  Motor  Starter  to 

Improve  Starting  Conditions 

By  B.  C.  Rathbun 

The  article  taking  up  shunt  motor-starter  connections 
on  page  1317  of  the  Dec.  11  issue  of  the  Electrical 
World  and  the  comments  by  Leonard  Kebler  on  page 
265  of  the  Jan.  29  issue  are  of  interest  to  the  writer  on 
account  of  an  experience  with  a  starter  similar  to  the 
one  discussed.  As  mentioned  by  Mr.  Kebler,  the  induc- 
tive discharge  when  opening  the  main  switch  with  the 
scheme  originally  published  is  a  strong  argument 
against  the  arrangement.  The  connections  used,  how- 
ever, may  have  proved  the  only  practicable  way  out  of 
the  difficulty  encountered. 

As  another  illustration,  the  writer  offers  an  experi- 
ence when  called  to  inspect  a  2-hp.,  500-volt  shunt  motor 
operated  in  a  factory.  The  installation  was  of  a  tem- 
porary character  to  relieve  conditions  caused  by  a  fire. 
The  motor  was  an  old  bi-polar  machine  with  cast-iron 
frame  and  required  a  large  field  current.  It  was  situ- 
ated some  distance  from  the  starter  and  used  to  oper- 
ate a  cut-off  saw  from  a  counter  shaft.  The  nature  of 
work  handled  by  this  machine  called  for  starting  and 
stopping  of  the  motor  several  times  a  day.  The  inertia 
of  the  machine  was  considerable  so  that  a  weakening 


MOTOR-STARTER      CONNECTIONS      THAT      IMPROVED      OPERATING 
CONDITIONS 

of  the  motor  field  as  the  motor  starter  handle  was  pulled 
over  often  caused  a  flashing  at  the  commutator  before 
reaching  full  speed,  with  blowing  of  many  fuses  and 
roughening  of  the  commutator. 


Time  and  expense  were  important  considerations  in 
the  case,  so  that  the  connections  at  the  starter  were 
changed  as  shown  in  the  accompanying  diagram.  The 
field  was  thus  placed  across  the  line  and  two  250-volt 
lamps  of  low  candle-power  were  connected  in  series 
across  the  upper  contact  of  the  main  switch  as  a  field 
discharge  resistance.  A  field-discharge  switch  would 
have  saved  the  energy  used  by  the  lamps,  but  it  was 
not  available.  The  lamps  were  used  to  notify  careless 
operators  to  pull  the  switch  in  stopping  the  motor  in- 
stead of  knocking  the  starter  handle  loose  from  the  mag- 
net as  is  often  done.  With  this  arrangement  the  motor 
started  much  better  than  before,  and  the  field  insulation 
was  safer  from  injury  due  to  inductive  discharge. 


Convenient  Method  of  Making  a  Solderless 

Conductor  Joint 

By  Emile  Piepel 

The  accompanying  diagram  shows  a  scheme  for  con- 
necting wires  and  cables  used  during  construction  work 
on  plants  that  results  in  a  good  electrical  and  mechanical 
joint  without  the  use  of  solder.  The  outside  sleeve  may 
be  made  from  brass  or  galvanized  iron  at  a  price  lower 


Brass  or 
Galvanized  Iron  \ 
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Section  bb 


A   WIRE   CONNECTOR   CONSISTING   OF   A   BRASS   SLEEVE   AND   TWO 

RIVETS 

than  the  materials  and  tools  required  for  soldering. 
The  only  tools  required  when  applying  this  connector 
are  a  punch  and  a  hammer. 

The  wires  are  introduced  in  the  connector  as  shown 
in  the  diagram  at  1.  A  punch  is  then  inserted  in  the 
sleeve  hole  to  spread  the  wires  apart  as  shown  in  the 
sketch  at  2.  A  copper  rivet  is  then  inserted  and 
riveted  down  so  as  to  hold  the  wires  in  the  position 
shown  and  at  the  same  time  pinch  the  connector  around 
the  conductors.  This  type  of  connector  is  mechanically 
strong  and  has  greater  carrying  capacity  than  a  soldered 
connection. 


A  Method  of  Computing  Leakage  in  Hot- 
Water-Heating  Systems 

All  hot  water  returned  from  the  heating  system  of 
the  Coshocton  (Ohio)  Light  &  Heating  Company,  an 
Ohio  Service  Company  property,  flows  by  gravity  into 
a  sump  from  which  it  is  periodically  pumped  back  into 
the  boilers  for  reheating.  To  measure  the  amount  re- 
turned and  thus  keep  a  check  on  leakage,  an  old  street- 
car register  has  been  attached  to  the  sump  float  which 
controls  the  starting  and  stopping  of  the  pump.  In 
this  way  a  record  is  kept  of  the  number  of  times  the 
pump  is  started.  By  experiment,  it  has  been  found  that 
135  gal.  is  removed  from  the  sump  every  time  the  pump 
is  operated.  By  using  this  figure  as  a  constant  and 
multiplying  by  the  register  reading,  the  total  returns 
in  gallons  are  easily  computed  for  comparison  with  the 
amount  of  water  delivered  to  the  heating  system. 
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Temperature  of  the  Outside  Surface  of  a 

Steam  Pipe 

Results  of  temperature  measurements  by  Henry  Krei 
singer  and  J.  F.  Berkley,  reported  Id  Technical  Paper 
ill  issued  bj  the  Bureau  of  Mines,  show  thai  the  tern 
perature  of  the  outside  surface  of  ■  steam  pipe  is  very 
Dearly  thai  of  the  steam  In  the  pipe,  and  thai  there  is 

DO  appreciable  difference  in  the  temperature  of  the  out 
side  BUrface  whether  the  pipe  is  hare  or  covered  with  a 
1  in.  layer  of  magnesia  pipe  covering.  Therefore  the 
conductivity  of  the  iron  in  the  pipe  is  so  high  thai  only 
a  fraction  of  a  degree  of  temperature  drop  between  the 
two  surfaces  is  needed  to  conduct  through  the  metal  all 
the  heat  that  can  he  radiated  from  the  outside  surface 
of  the  pipe  under  almost  any  condition.  Also,  the  rate 
of  heat  impartation  from  the  steam  to  the  inside  surface 
of  the  pipe  is  so  high  that  the  metal  is  kept  at  the  same 
temperature  as  the  steam.  This  is  undoubtedly  due  to 
the  fact  that  saturated  steam  can  give  off  a  larger  quan- 
tity of  heat  by  condensation  without  any  change  in  tem- 
perature. 

From  the  preceding  deductions  it  follows  that  in  com- 
puting the  heat  loss  through  pipe  coverings  the  resis- 
tance to  the  heat  flow  through  the  metal  of  the  pipe  can 
be  dropped  out  of  the  question  and  only  the  resistance 
of  the  covering  material  considered.  That  is,  it  is  safe 
to  assume  the  inside  surface  of  the  covering  to  be  at  the 
same  temperature  as  the  steam.  These  deductions  hold 
true  only  for  saturated  steam.  With  superheated  steam 
and  hot  water,  both  of  which  give  off  heat  by  a  drop  in 
temperature,  the  results  would  be  greatly  modified. 


Convenient  Recording  Instrument  for 
Thermocouple 
By  Allen  R.  Greenleaf 
For  carrying  out  investigations  involving  the  meas- 
urement of  temperatures  with  a  thermocouple,  an  ordi- 
nary external-shunt  type  of  ammeter  used  without  the 
shunt  makes  a  very  convenient  and  satisfactory  substi- 
tute for  the  potentiometer.     Owing  to  the  fact  that  the 
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instrument  consumes  a  small  amount  of  power,  the  read- 
ings are  slightly  inaccurate  because  of  fluctuations  in 
room  temperature  and  the  consequent  change  in  the 
resistance  of  the  leads.  When  using  leads  of  No.  18 
copper  wire,  this  error  is  calculated  to  be  less  than  1 
deg.  for  a  change  of  20  deg.  in  room  temperature,  which 
is  sufficiently  accurate  for  most  purposes.  The  instru- 
ment is  calibrated  by  taking  measurements  on  sub- 
stances whose  freezing  or  boiling  point  is  known.     A 


calibration  curve  of  such  an  instrument  as  used  by  the 

writer  is  shown  in  the  accompanying  illustration.  The 
thermocouple  was  made  of  copper  and  "ideal"  wires, 
and  the  meter  was  a  standard  Weston  lfi-amp.  meter 
used   without   the  shunt.     The   readings   follow: 

1  hlibratlon  Polnl  De«  1  Reading 

Botllni  polnl  of  water 100  0.71 

Boiling  polnl  >»i   naphthalene 2 1 8  1.73 

Boiling  polnl  ol  mercury 357  3.u 

Boiling  polnl   "I   sulphur 444  4.09 

Melting  polnl  <>r  aluminum 657  6.5S 

Melting  polnl  of  sodium  chloride 800  8.55 


Fuel  and  Lubricating  Oil  Consumption  of  Four 
Western  Diesel-Engine  Installations 

While  repairing  gates  to  its  water-turbine-driven 
generators,  the  city  of  Granite  Falls,  Minn.,  had  occa- 
sion to  maintain  electric  service  by  operating  a  170-hp. 
Diesel  oil  engine  continuously  for  slightly  over  1000 
hours.  During  that  time  $3.50  worth  of  crude  oil  and 
46  cents'  worth  of  lubricating  oil  were  employed  every 
twenty-four  hours  on  the  average.  According  to  in- 
formation given  by  the  plant  operator,  the  maintenance 
expenses  have  been  very  small  and  the  engine  has 
operated  satisfactorily  even  under  the  severe  tests  of 
throwing  heavy  loads  suddenly  on  the  unit. 

At  Thief  River  Falls,  Minn.,  where  fuel  oil  costs  6.5 
cents  a  gallon  delivered,  about  10  kw.-hr.  of  energy  is 
being  generated  per  gallon  of  oil  with  a  Diesel  oil 
engine  operating  between  half  and  full  load  on  the 
average.  The  upkeep  for  two  225-hp.  units  has  not 
exceeded  $25  a  year  according  to  the  superintendent  of 
the  plant.  He  admits  that  the  first  cost  of  a  Diesel 
engine  is  somewhat  higher  than  that  of  a  steam  plant, 
but  contends  that  it  is  compensated  for  by  the  smaller 
operating  expense.  The  speed  regulation,  he  adds,  is 
fully  as  satisfactory  as  with  a  first-class  steam  engine. 

Other  information  regarding  Diesel-engine  perform- 
ance has  been  furnished  from  Estherville,  Iowa.  There 
1280  kw.-hr.  of  energy  has  been  generated  with  a 
consumption  of  161.5  gal.  of  fuel  oil  costing  2.86  cents 
per  gallon.  This  record  covers  a  period  of  twenty-four 
hours,  during  which  22  pints  of  engine  oil  at  30  cents 
a  gallon  and  3  pints  of  compressor  oil  at  45  cents  a 
gallon  were  used,  making  ?n  expenditure  of  4.38  mills 
per  kilowatt-hour.    This  engine  is  also  rated  at  225  hp. 

Formerly,  when  the  same  load  was  carried  with  steam 
engines,  the  fuel  expense  was  about  1.5  cents  per  kilo- 
watt-hour, and  lubrication  cost  about  50  to  75  cents  a 
day.  Since  the  oil  engine  has  been  installed  one  boiler 
is  banked  all  the  time  to  supply  steam  for  a  fire  whistle, 
the  fuel  for  banking  costing  about  $4  a  day.  In  the 
winter  during  peak  loads  both  the  engine  and  steam 
equipment  are  required  to  carry  the  load.  Eventually, 
however,  another  oil-engine-driven  generator  and  an  air 
compressor  for  blowing  the  whistle  will  be  installed  so 
that  no  steaming  apparatus  will  be  required.  During 
six  months'  operation  no  money  was  expended  for  re- 
pairs to  the  oil-engine  equipment.  The  engine  was 
operated  normally  two  weeks  continuously,  although  it 
was  once  run  twenty-six  days  continuously. 

Records  for  the  Menasha  (Wis.)  municipal  plant  are 
especially  interesting  because  two  of  the  four  600-hp. 
engines  installed  there  have  been  in  service  ten  years. 
With  these  engines  146,000,000  gal.  of  water  has  been 
pumped  against  60-lb.  pressure  at  a  total  expense,  in- 
cluding power-house,  distribution,  office  and  depreciation 
charges,  of  $4,121.65.  Electrical  energy  has  been  gen- 
erated at  good  and  poor  load-factors  for  4  mills  to  6  mills 
per  kilowatt-hour.  Despite  the  age  of  two  engines,  re- 
pair bills  have  been  less  than  $100  a  year.  For  the  four 
Diesel  engines  they  did  not  exceed  $50  in  eighteen  months. 
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Electricity  at  St.  Paul's  Carnival  of  Winter  Sports— The  1800-Ft.  Ramsey  Street  Slide  Lighted  by  900  Lamps 


Prom  Jan.  27  to  Feb.  5  the  people  of  St. 
Paul,  Minn.,  held  a  great  ten-day  outdoor- 
sports  carnival  which  attracted  visitors 
from  the  whole  Northwest.  Curling,  ski-ing, 
hockey,  skating,  tobogganing,  spectacular 
fireworks,  etc.,  with  international  prize  con- 
tests, were  numbered  among  the  features  of 
the  celebration.  On  Harriet  Island  in  the 
Mississippi  River  was  built  an  ice  fort,  10 
ft.  high,  inclosing  skating  and  hockey  rinks, 
which  were  lighted  by  six  500-watt  lamps. 
A  1000-watt  lamp  marked  each  corner  of  the 
fort  itself,  and  red,  green  and  white  lamps, 
the  carnival  colors,  were  strung  inside  the 
wall  facing  the  city,  showing  through  the 
Lee  as  one  approached  the  fort.  A  22-in. 
searchlamp  on  top  of  the  Consumers'  Power 
Company  building  was  also  played  on  the 
fort  and  served  for  flood-lighting.  There 
was  a  toboggan  slide  on  the  island,  and 
also  three  or  four  others  in  various  parts 
of  the  city,  all  of  which  were  electrically 
lighted.  The  Ramsey  Street  slide,  1800  ft. 
long,  with  its  first  1100  ft.  at  11  per  cent 
grade,  was  lighted  by  900  red,  green  and 
white  25-watt  lamps.  Two  1000-watt  lamps 
mounted  on  top  of  a  70-ft.  pole  at  the  top 
of  the  ski  jump  lighted  evening  contests. 
Knergy  for  lighting  the  slides  and  several 
centers  of  carnival  activity  was  furnished 
gratis  by  the  Consumers'  Power  Company 
and  the  St.  Paul  Gas  Company. 


MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


The  Local  Value  of  National  Popular 
Advertising 

Pointing  Out  to  the  Dealer  that  Results  for  Him  Depend  on  What 
He  Does  to  Apply  It 

By  Roland  B.  Chester 

THE  electrical  manufacturer  who  advertises  in  the 
popular  magazines  does  so  for  two  reasons.  The 
first  is  to  increase  his  own  prestige,  which  in- 
terests him  alone;  the  second  is  to  make  sales  of  the 
line  advertised,  and  this  interests  also  the  electrical 
dealer  and  the  central  station,  since  no  sales  to  speak  of 
are  made  to  the  consumer  direct.  Yet  many  in  the  elec- 
trical trade,  while  admitting  the  educational  value  of 
manufacturers'  advertising,  deny  that  these  "ads"  make 
sales  for  them,  and  contend — and  they  have  figures  to 
prove  it — that  the  "ads"  bring  no  customers  into  their 
stores. 

The  Source  of  the  Trouble 

The  manufacturer  himself  is  largely  responsible  for 
the  existence  of  this  state  of  affairs,  for  he  has  over- 
looked the  importance  of  local  application  and  utiliza- 
tion. Persuaded  that  advertising  is  a  good  thing,  he 
lays  out  a  campaign,  calls  his  salesmen  together,  and 
gives  to  each  a  set  of  proofs.  "Now,  boys,"  he  says, 
"we  are  going  to  spend  a  mint  of  money  advertising  our 
goods  in  the  national  magazines.  Look  at  the  proofs 
of  these  'ads.'  They  will  reach  5,000,000  people  and 
will  create  a  big  demand.  The  dealers'  stores  will  be 
filled  with  customers  insisting  on  our  goods,  so  tell  your 
trade  to  stock  up  and  be  ready  for  the  rush."  And  the 
first  time  a  dealer  hears  this  kind  of  talk  he  "falls  for 
it."  "Good!"  says  he.  "Here  is  a  line  that  is  going  to 
sell  itself.  All  I  have  to  do  is  to  put  it  on  my  shelves 
and  hand  it  out  to  the  clamoring  public.  Give  me  a 
lot  of  it."  So  he  puts  in  his  stock,  watches  the  "ads" 
appear,  and  waits  for  the  rush.  But  the  rush  fails  to 
materialize,  and  when  the  next  salesman  comes  in  with 


a  similar  story  he  finds  that  this  dealer  has  become  a 
skeptic. 

In  the  meantime  our  amateur  advertising  manufac- 
turer is  counting  up  the  concrete  returns  from  his 
initial  effort  in  popular  advertising.  He  has  received 
850  inquiries  and  is  happy,  for  these  850  inquiries 
stacked  up  on  top  of  his  desk  make  quite  an  impressive 
pile.  So  he  decides  to  send  these  inquiries  to  the  trade 
to  demonstrate  conclusively  the  extent  of  the  demand. 
But  when  he  begins  to  figure  he  finds  that  he  has  just 
about  one  inquiry  for  every  twenty  dealers,  which  is 
hardly  a  sufficient  showing  to  stampede  the  trade;  and 
further  investigation  demonstrates  that  of  these  a  large 
proportion  come  from  people  who  have  no  intention  or 
no  ability  to  buy.  Finally,  when  he  learns  that  the 
dealers  were  not  visibly  affected  by  prompt  and  profit- 
able purchases  from  the  readers  of  his  "ads,"  he  like- 
wise may  come  to  the  unfortunate  conclusion  that  such 
advertising  is  a  disappointing  delusion  and  cancel  the 
rest  of  his  contracts.  And  naturally  such  action  is  not 
calculated  further  to  increase  the  trade's  enthusiasm 
toward  advertising. 

There  is  evidently  something  wrong  with  campaigns 
that  wind  up  in  this  manner  because  the  power  of  popu- 
lar advertising  to  make  money  for  both  manufacturer 
and  dealer  is  proved  and  undeniable.  The  trouble  lies 
in  misunderstanding  exactly  what  advertising  does  do 
and  how  to  "cash  in"  on  it.  And  the  unfortunate  phrase, 
"create  a  demand,"  is  mainly  responsible  for  this  un- 
derstanding, for  popular  advertising  will  not  create  a 
positive  demand  for  electric  appliances  and  accessories 
as  things  are  at  present,  regardless  of  what  it  will  do 
for  other  and  better  understood  lines. 

Tracing  the  Action  of  the  "Ad" 

To  determine  just  what  this  kind  of  advertising  does 
do,  let  us  consider  the  case  of  Mrs.  John  Smith,  who  is 
reading  her  magazine  at  leisure,  after  a  hard  day's 
work  in  the  kitchen  or  on  the  club  committee,  as  the 
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may  be.  A  be  turns  the  pages  her  eye  Is  caught 
by  an  advertisement  <>!'  an  electric  Iron,  coffee  i><>t. 
vacuum  cleaner,  or  what  not.  This  advertisement  has 
been  prepared  by  a  skillful  copj  writer,  assisted  by  s 
talented  artist,  it  Is  no  mere  description  of  ■  dead 
pint-  of  metal,  bul  ■  story  from  her  own  life,  picturing 
her  own  problems  and  pointing  out  how  the  device 
advertised  can  help  solve  them.  It  is  |  work  of  art  and 
Klips  her  attention  and  interest. 

"That's  tine!"  she  says  to  herself.  "I'd  like  to  have 
one  of  those."  A  desire  has  been  created  within  her. 
But  as  a  direct  reaction  what  can  she  do  to  satisfy  this 
desire?  Nothing.  The  manufacturer  is  the  only  "point 
of  contact."  and  he  is  hundreds  of  miles  away  and 
means  nothing  to  her  anyhow.  She  can  write  to  him,  of 
course,  but  that  requires  an  unusual  kind  of  effort,  and 
she  is  tired.  Besides  Esmeralda  was  in  a  tight  fix  when 
she  turned  the  page,  and  so  she  goes  back  to  her  read- 
ing, and  the  incident  is  ended  as  far  as  she  is  concerned. 
Of  course,  a  few  persons  will  write  to  the  manufac- 
turer and  a  few  will  hunt  the  stores  until  they  find  the 
article  advertised.  But  the  thousand  or  so  that  do  these 
things — those  that  represent  the  actual  "demand" — are 
negligible  as  compared  to  the  5,000,000  whom  the  adver- 
tisement actually  spoke  to  and  will  not  make  a  ripple  in 
the  trade.  On  the  other  hand,  there  are  probably 
400,000  or  more  actual  prospective  buyers  who  are  in 
the  position  in  which  we  left  Mrs.  Smith. 

Here,  then,  we  have  no  demand  to  speak  of,  but  a  vast 
inactive  desire.  How  can  we  transform  this  desire  into 
the  kind  of  action  we  want,  namely,  the  buying  of  the 
goods  at  a  local  store? 

How  to  Make  the  Local  Contact 

Mrs.  Smith  has  learned  of  the  vacuum  cleaner  or 
iron,  has  wanted  one,  and  has  then  forgotten  about  the 
matter  because  she  could  not  act  at  the  time  she  felt 
the  desire.  Now  suppose  she  sees  an  advertisement  in 
her  newspaper,  or  gets  a  letter,  stating  that  George 
Brown,  electrical  dealer,  corner  of  Market  and  Main 
Streets,  has  this  same  device  for  sale.  What  happens? 
Her  original  desire,  the  result  of  the  advertising  man's 
art,  comes  back  to  her  with  a  rush.  This  is  inevitable 
— it  is  due  to  the  association  of  ideas.  But  there  is  this 
difference  from  the  original  situation  which  we  pic- 
tured. Now  she  can  act.  George  Brown,  the  local 
merchant,  represents  something  tangible  to  her.  If 
he  has  advertised  himself  properly,  she  knows  of 
him  already;  but  in  any  case  he  can  be  reached  by 
easy  and,  for  her,  quite  natural  methods — by  telephone 
or  personal  call.  As  a  result  a  number  of  these  Mrs. 
Smiths  will  respond  to  the  dealer's  follow-up.  Some,  of 
course,  will  not,  for  even  telephoning  or  calling  repre- 
sents more  effort  than  the  degree  of  desire  they  feel  will 
stimulate.  But  when  some  of  these  women  pass  Brown's 
store  and  see  these  goods  appealingly  displayed  in  the 
window  back  comes  again  the  whole  set  of  associations, 
and  it  becomes  now  merely  a  matter  of  stepping  into 
the  store,  and  the  sale  is  made. 

The  dealer,  therefore,  "cashes  in"  on  the  manufac- 
turer's national  publicity  by  following  it  up  with  his 
own  advertising,  by  administering  a  local  impulse  that 
will  make  this  general  advertising  react  specifically  for 
him  in  response  to  the  local  influence  of  his  window 
displays,  form  letters,  newspaper  "ads"  and  other  direct 
messages.  Most  manufacturers  will  assist  him  in  this 
work  by  furnishing  him  with  window-display  material, 
newspaper  cuts,  good  folders,  street-car  cards,  billboard 
posters  and  the  like,  and  will  prepare  the  best  of  copy 
for  his  advertisements  and  letters.  But,  though  dealers 
have  been  using  these  "dealers'  helps"  for  years,  too 
many  fail  to  appreciate  their  special  value  in  following 
up    closely    the    manufacturers'    national    advertising. 


The  important  point  Is  this,  that  good  as  these  helps 

are  wlnn  used  alone  they  are  vastly  more  effective 
when  backed  lip  by  national  advertising.  For,  in 
all  probability,  had  Mrs.  Smith  not  seen  that  matf- 
azine  "ad,"  with  its  unusually  skillful  appeal  directed 
straight  to  her  as  one  of  a  class,  Brown's  an- 
nouncements and  letters  and  window  display  would 
have  meant  but  little  to  her,  because  Brown  cannot  hope 
to  spend  long  months  and  very  large  amounts  of  money 
in  preparing  each  of  his  "ads,"  nor  can  he  spread  them 
broadcast  throughout  his  territory. 

Increasing  Advertising  Efficiency 
Hence  the  manufacturer's  and  the  dealer's  advertis- 
ing mutually  increase  each  other's  effectiveness. 
Neither  alone  can  produce  anything  like  the  results  that 
are  possible  to  the  two  working  together,  in  spite  of 
the  fact  that  many  dealers  are  opposed  to  following  up 
the  manufacturer  in  this  way,  and  especially  to  using 
his  name  in  their  "ads."  They  believe  that  in  doing  so 
they  are  losing  their  own  individuality,  that  they  are 
playing  "second  fiddle"  to  the  manufacturer,  and  are 
committing  themselves  to  handle  his  goods  forever.  Yet 
none  of  these  propositions  can  be  seriously  maintained 
for  a  minute;  for,  on  the  contrary,  by  following  up  the 
manufacturer  they  are  merely  taking  advantage  of  an 
excellent  opportunity  to  make  money. 

The  manufacturers  who  hope  to  win  a  national  popu- 
lar recognition  and  demand  must  bring  this  point  home 
to  the  dealer  forcibly  and  establish  a  mutual  under- 
standing and  a  practical  co-ordination  in  these  efforts 
of  publicity  that  will  effect  a  more  efficient  utilization 
of  the  money  spent  and  the  broadcast  "desire"  that  now 
so  often  lies  inactive.  The  dealer  must  appreciate  that 
in  the  main  the  local  benefits  depend  on  his  ability  and 
willingness  to  do  his  part.  There  must  be  a  closer  con- 
tact between  the  manufacturer  and  the  man  who  sells 
in  the  work  of  reaching  those  who  rsad  the  popular  ad- 
vertisements. 


How  to  Make  a  Small  Show  Window  Large 

The  office  occupied  by  the  Massillon  (Ohio)  Electric 
&  Gas  Company  is  narrow,' and  consequently  the  show 
windows  are  not  so  large  as  might  be  desired.  Never- 
theless, the  company's  new-business  department  has 
found  a  way  of  enlarging  the  display  space  to  generous 
proportions.  As  shown  in  the  photograph  herewith,  a 
rounded  platform  at  the  same  level  as  the  show  window 
has  been  extended  back  into  the  office.  Now,  instead  of 
a  2.5-ft.  by  6-ft.  show  window,  the  company  has  ap- 
proximately a  6-ft.  by  12-ft.  display  space  for  its  ap- 
pliances. The  interior  platform  has  a  further 
advantage  in  that  it  allows  appliances  to  be  placed 
where  customers  paying  bills  cannot  fail  to  see  them 
and  can  inspect  them  closely  if  they  desire. 


A       COMBINATION       INTERIOR-EXTERIOR       SHOW 
MASSILLON,   OHIO 
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Demonstrating  Electric  Ranges  on  the 

"  Prospect's  "  Own  Back  Porch 

An  interesting  electric-range  campaign  about  to  be 
started  in  California  will  be  operated  along  lines  which 
certain  coal-range  manufacturers  have  used  with  tell- 
ing effect  in  the  past.  The  Federal  Sign  System  (Elec- 
tric) of  San  Francisco,  as  a  representative  of  the  Globe 
Stove  &  Range  Company,  Kokomo,  Ind.,  is  making  ar- 
rangements with  the  Pacific  Coast  power  companies  to 
conduct  the  campaign  among  the  power  companies'  cus- 
tomers. A  Globe  range  will  be  mounted  on  a  motor 
truck  carrying  meters  graduated  in  "cents"  and  "cents 
per  hour,"  and  the  truck  will  move  from  house  to  house, 
giving  complete  cooking  demonstrations  on  the  back 
porch  of  each  prospective  customer.  The  range  will  be 
connected  to  the  company  lines  outside  of  the  household 
meter  so  that  the  trial  will  cost  the  customer  nothing. 


New  Area  Rate  to  Encourage  Electric  Cooking 
at  Waterbury,  Conn. 
The  United  Electric  Light  &  Water  Company  has 
just  put  into  effect  in  the  cities  of  Waterbury  and  New 
Britain,  Conn.,  a  new  rate  for  residence  service,  the 
elements  of  which  are  as  follows : 

Per  kw.-hr. 
For  any  part  of  the  first  1.2  kw.-hr.  per  month,  per   100 

sq.  ft.   (or  fraction  thereof)  of  floor  area 10  cents 

For  any  part  of  the  next  2.8  kw.-hr.  per  month,  per  100 

sq.  ft.  (or  fraction  thereof)  of  floor  area 5  cents 

For  all  in  excess  of  4.11   kw.-hr.  per  month,  per  100  sq. 

ft.    (or  fraction  thereof)   of  floor  area 3  cents 

Minimum  area,  800  sq.  ft.  ;  minimum  bill,  50  cents  per  month. 

This  rate  is  designed  to  encourage  and  to  permit  the 
use  of  electric  ranges  and  other  electric-heating  and 
labor-saving  devices  in  the  household,  without  the 
necessity  of  installing  two  meters,  and  has  been  so  de- 
signed that  additional  energy  used  in  this  way  will  cost 
about  3  cents  per  kilowatt-hour. 

The  company  has  also  announced  a  new  commercial 
lighting  rate  as  follows : 

Per  kw.-hr. 
For  any  part  of  the  first  fifty  hours'   use  per   month   of 

the  demand 10  cents 

|  For  all  above  fifty  hours'  use  per  month  of  the  demand.  .      5  cents 
Minimum  demand,  200  watts.    Minimum  bill,  50  cents  per  month. 


A  Telephone  Canvass  at  Pittsfield,  Mass., 
and  Its  Results 

H.  W.  Derry,  contract  agent  for  the  Pittsfield  (Mass.) 
Electric  Company,  reports  some  interesting  figures  on  a 
canvass  of  312  telephone  subscribers  recently  made  by 
telephone  in  that  city  for  the  purpose  of  securing  data 
on  the  number  of  unwired  houses  among  people  suffi- 
ciently well-to-do  to  afford  telephones  and  therefore 
presumably  good  "prospects"  for  electric  light. 

In  all,  312  numbers  were  called  up,  from  fifty-three 
of  which,  for  various  reasons,  no  returns  could  be  se- 
cured, owing  to  all  the  members  of  the  family  being  out 
or  some  similar  reason.  That  left  a  remainder  of  259 
houses,  and  of  these  154  proved  to  be  unwired.  Natu- 
rally, in  these  telephone  talks  the  company's  repre- 
sentative endeavored  to  develop  further  information, 
and  he  attempted  to  sell  a  night-lamp  unit  where  pos- 
sible. Of  the  105  customers  in  wired  houses,  eleven 
said  they  already  were  using  night  lamps,  eight  re- 
quested that  they  be  sent  on  approval,  and  two  gave 
'purchase  orders.  In  twenty-nine  cases  they  said  that 
they  would  consult  another  member  of  the  family  and 
telephone  if  the  lamp  was  wanted,  while  fifteen  said 
that  they  would  call  and  see  it  and  nine  just  promised 
to  consider.    Among  the  unwired  houses  talked  to,  six- 


teen made  requests  that  a  salesman  be  sent  to  discuss 
the  wiring  of  their  homes,  while  in  fifteen  cases  it  was 
found  that  while  the  house  was  wired  and  equipped  for 
electric  lighting,  it  was  not  connected  to  the  lines. 

This  canvass  was  spread  over  the  month  of  January, 
so  that  the  telephoning  might  be  done  with  ease  at  odd 
times,  and  Mr.  Derry  feels  well  satisfied  with  the 
amount  of  material  it  has  developed.  It  consumed  far 
less  time  than  would  have  been  required  for  an  equal 
number  of  personal  visits  to  these  houses. 


Winning  Public  Confidence  at  Glenwood 

Springs,  Col. 

By  H.  G.  Overbeck 

General  Manager  Glenwood  Light  &  Water  Company 

On  the  last  Saturday  of  each  month  the  Glenwood 
Light  &  Water  Company  of  Glenwood  Springs,  Col., 
publishes  in  its  advertising  space  in  the  Glenwood 
weekly  paper  a  talk  on  company  policy  and  local  electric 
service.     This  plan  was  suggested  by  an   editorial   in 


"JUST  BEING  DECENT" 


Believing  that  our  customers  will  be  interested,  we  print  below  a 
summary  of  a  speech  before  the  employes  of  a  large  power  company 
reported  in  full  in  the  Electrical  World.  One  of  our  employees  (all 
of  them  read  it  with  much  interest)  summarized  it  as  "just  being 
decent' ' : 


Mistakes  will  occur  and  equipment 
will  break  down,  until  mankind  be- 
comes perfect,  but  none  of  us  will  live 
that  long.  The  customer  who  comes  to 
US  and  tells  us  about  an  error  or  a  de- 
fect in  our  service,  is  doing  us  a  big 
favor.  Don't  say  he  is  making  a 
"complaint"  or  a  "kick."  Say  he  is 
making  a  report.  Investigate  such 
"reports"  promptly.  If  something  is 
wrong,  see  that  it  is  corrected  at  once; 
In  either  case,  see  that  the  matter  is 
explained  so  that  the  customer  is  fully 
satisfied.  Technical  terms  should  be 
avoided  in  making  emanations.  To 
understand  the  electrical  business  thor- 
oughly, it  is  well  for  you  to  know,  as 
you  do,  that  a  watt  is  the  amount  of 
power  resulting  from  an  electromotive 
force  of  one  volt  at  a  current  of 


ampere.  But  the  customer  isn't  inter 
ested  in  knowing  that  any  more  than 
be  iB  interested  in  knowing  how  his 
watch  was  manufactured.  But,  when 
you  say  that  a  kilowatt  is  the  amount 
of  electricity  he  has  used  when  he  baa 
burned  a  25  watt  lamp  forty  hours;  or 
a  40  watt  lamp  twenty-five  hours,  and 


how  thii 


is  figured,  you  are 
probably  wants  to 


telling  him  what  he 
know. 

Above  all,  when  investigating  such  a 
"report"  think  of  the  matter  as 
though  it  had  happened  to  yonrse(f, 
and  you  will  find  it  surprisingly  easy 
to  understand  his  frame  of  mind  if  he 
happened  to  come  in  "hopping  mad." 
Even  if  you  have  beard  the  same  thing 
from  a  dozen  others  that  same  day,  re- 
member it  is  the  first  time  HE  ha« 
talked  to  you  about  it. 


We  offer  the  above  as  a  statement  of   the  manner  in  which  we 
endeavor  to  conduct  our  business  transactions  with  you. 

The  Glenwood  Light  Z*  Company 

'for  Service  and  Satisfaction" 


A   FRIENDLY   TALK    WITH    THE   CENTRAL-STATION    CUSTOMER   AT 
GLENWOOD  SPRINGS,  COL. 

the  Electrical  World  some  months  ago  on  the  subject 
of  taking  the  public  into  the  central  station's  confidence 
on  matters  of  company  policy. 

These  present  series  of  advertisements,  one  of  which 
appears  each  month,  are  afterward  reprinted  on  slips 
and  these  are  inclosed  with  the  monthly  statements  sent 
out  to  customers.  A  New  Year's  greeting  was  the  first 
in  the  series,  which  is  planned  to  run  throughout  the 
year. 

The  second  advertisement,  "Just  Being  Decent,"  re- 
produced herewith,  went  out  with  the  bills  of  Jan.  31. 
This  latter  material,  by  the  way,  is  a  rather  free  sum- 
marizing of  the  excellent  article  on  "Killing  Complaints 
with  Courtesy"  in  the  Electrical  World  of  Jan.  8. 
In  general,  the  advertisements  are  being  so  shaped  as 
to  lay  special  stress  on  the  subject  of  service,  and 
through  persistence  the  company  hopes  to  get  its  point 
of  view  before  the  community. 
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Broadening  the  Friendly  Contact 
The  humanness  of  a  public  utility  corporation     thai 

quality  BO  doubtful  in  the  public  mind  a  lew  short  years 
RgO  is  coming  into  growing  prominence  these  days,  in- 
duced by  the  practice  of  those  thoughtful,  friendh 
courtesies  thai  oune  so  naturally  between  individuals. 
\  fOOd  example  is  presented  in  the  New  Year's  greet- 
ing  sent  this  year  to  all  users  of  electric  energy  in  the 
city  of  Omaha,  Neb.,  by  Gen.  George  II.  Harries,  presi 
dent  of  the  Omaha  Electric  Light  &  Power  Company. 
It   read: 


"Pledged    to   the    heart;    co-operation    in    all    movements 

Which    promise    to    make    Omaha     better,    bigger    and    more 

prosperous,   the  Omaha   Electric    la^iit   A    Power  Company 
wishes  you  a  Happy  and  Useful  New  Year. 
"January   1,   1916." 


This  graceful  act  of  good  will  met  response  in  kind. 
It  was  an  evidence  of  personality,  of  human  contact 
that  made  the  householder  feel  far  more  sympathetic 
toward  the  corporation  that  sells  him  light. 

Every  central-station  general  manager  should  put  a 
memorandum  in  his  "tickler"  now  to  send  appropriate 
greetings  next  year  to  all  customers  and  prospective 
customers.  In  the  meantime  he  can  strive  in  other 
ways  to  build  up  friendly  contact  with  his  public  and 
establish  a  broader  reputation  for  the  human  side  of 
his  great  enterprise  and  a  wider  circle  of  acquaint- 
ances as  well  as  friends. 


Electric  Broilers  Supplement  Gas  Stoves  in 
Apartment  Kitchens 

In  contrast  with  gas-heated  broilers,  which  are  likely 
to  shrivel  and  to  taint  meats,  the  electric  broiler  has 
the  distinct  advantage  of  requiring  no  air  and  giving 
off  no  fumes,  hence  an  electric  broiling  element  may 
be  operated  in  an  air-tight  compartment,  insuring  the 
preservation   of   the  juice  and   moisture   of  the  meat. 

In  the  kitchens  of  a  number  of  high-class  apartments 
at  Seventy-eighth  Street  and  West  End  Avenue,  New 
York  City,  which  rent  for  $5,000  per  year,  electric 
broiler  elements  have  been  provided  to  supplement  the 


ELECTRIC   DROILER   IN    KITCHEN   OF  NEW   YORK   APARTMENT 

usual  gas-range  equipment.  These  Buzzini  broilers 
take  20  amp.  at  115  volts  and  consume  from  10  kw.-hr. 
to  118  kw.-hr.  per  month,  depending  upon  the  menu.  At 
the  8-cent  rate  of  the  United  Electric  Light  &  Power 
Company,  the  income  from  such  broilers  has  averaged 
$4  monthly,  while  the  lighting  of  the  apartments 
ranges  from  $12  to  $16  a  month. 


Operating  Gas-Filled  Lamps  at  Over-Voltage 
in  Photographic  Work 

As  shown  by  the  accompanying  performance  curves 
for  gas-filled  tungsten  lamps,  the  candle  power  and  the 
actinic  intensity  of  the  light  increase  much  faster  than 
the  power  demand  when  the  voltage  across  a  given  lamp 
is  increased  above  the  normal  operating  pressure.  For 
instance,  with  a   10  per  cent  increase  in  voltage  above 
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MAZDA  LAMPS 

RATED  HO  YOUS 
-REACTANCE  TO  GIVE 85  VOLTS  DROP 

WITH     FULL     LOAD    CURRENT 

A  RESISTANCE  O/V/AIO    33  VOLTS   OROR  MAV  BE  USED 

//V   PLACE    OF    THE    REACTANCE 

CIRCUIT     FOR     "FLASHING"     PHOTOGRAPHER'S     LAMP     AT     OVEB- 
VOLTAGE  WHILE  EXPOSURE  IS  BEING  MADE 

the  rated  value,  the  actinic  intensity  increases  50  per 
cent. 

Obviously  continuous  operation  at  such  an  over- 
voltage  would  decrease  the  lamp's  life  from  1000  hours 
to  about  300  hours,  but  momentary  over-voltage  opera- 
tion may  not  be  objectionable  in  portrait  or  motion-pic- 
ture photography  as  the  posing  may  be  performed  at 
reduced  intensity  and  the  lamp  later  flashed  to  110  per 
cent  of  its  rated  voltage  only  at  the  time  of  film  or 
plate  exposure.  Connections  permitting  operating 
lamps  in  this  manner  are  shown  herewith.  In  series 
with  the  lamps  is  a  resistance  or  reactance  (depend- 
ing on  whether  direct  current  or  alternating  current  is 
employed)  which  may-  be  shunted  by  a  switch.  With 
the  switch  open  the  resistance  (or  reactance)  reduces 
the   voltage   across    the   lamps.      When    the    switch    is 
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PERFORMANCE     OF     GAS-FILLED     LAMPS,     SHOWING     EFFECT     OF 
VOLTAGE  ON  CANDLE-POWER  AND  ACTINIC  INTENSITY 

closed,  however,  110  per  cent  rated  voltage  is  applied 
to  the  lamps. 

The  method  described  for  controlling  lamps  wa>< 
suggested  by  J.  R.  Colville  of  the  National  Lamp  Works 
of  the  General  Electric  Company  before  a  recent  com- 
mittee meeting  in  connection  with  the  Ohio  Electrk 
Light  Association. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Electrical  Oscillations  from  Mercury- 
Vapor  Tubes 

An  Account  of  a  Theoretical  and  Experimental  Research  Which 
Led  to  the  Development  of  a  Double-Cathode  Mercury- 
Vapor  Oscillator  Suitable  for  Large  Powers 

THE  natural  instability  and  high  sparking  voltage 
of  the  mercury-vapor  arc  suggest  the  possibility 
of  its  application  for  the  production  of  powerful 
high-frequency  currents  by  the  Thomson  (or  Duddell) 
method.  Research  was  carried  out  in  this  direction  by 
Benjamin  Liebowitz  under  the  direction  of  Prof.  M.  I. 
Pupin  at  Columbia  University,  and  an  account  of  this 
research  is  given  by  Mr.  Liebowitz  in  a  recent  issue  of 
the  Physical  Review. 

From  fundamental  considerations  it  seemed  possible 
that  the  successful  utilization  of  the  mercury-vapor  arc 
in  a  Thomson  (or  Duddell)  circuit  might  be  solved  by 
merely  putting  a  sufficiently  large,  properly  constructed 
inductance  in  series  with  the  tube.  But  in  all  experi- 
ments made  in  this  direction  the  efforts  to  generate 
steady  oscillations  failed.  From  an  extended  mathe- 
matical investigation  of  the  subject  it  was  concluded 
that  three  requirements  should  be  fulfilled:  First,  the 
impressed  emf.  must  be  large,  several  thousand  volts; 
second,  the  series  resistance  must  be  large  (several 
henries)  and  must  be  constructed  so  as  to  act  as  a  unit 
for  the  rapid  fluctuations  of  current  and  voltage ;  third, 
i  in  the  oscillatory  circuit  the  ratio  of  inductance  to 
!  capacity  should  be  as  large  as  possible. 

In  the  course  of  the  subsequent  experiments  it  was 
found  that  the  third  condition  could  be  attained  to  a 
marked  extent  by  the  use  of  a  double-cathode  oscillator, 
two  parallel  discharges  passing  from  two  cathodes  to 
a  common  anode. 

The  arrangement  of  the  apparatus  is  shown  dia- 
grammatically  in  Fig.  1.  A  mercury  vapor  tube  T  is 
provided  with  two  mercury  cathodes  Kx  and  K2  and  an 
iron  or  graphite  anode  A.  The  cathodes  are  connected 
to  the  negative  terminal  of  the  high-voltage  generator 
E  through  their  respective  inductances  Lx  and  L2  and 
resistances  i?,  and  R2.  The  anode  is  connected  to  the 
positive  terminal  of  E  through  the  inductance  L3.  Be- 
tween the  cathodes  is  connected  the  oscillatory  circuit 
consisting  of  inductance  0,  condenser  C,  resistance  r 
and  switch  Q. 

To  facilitate  the  starting  of  the  discharges,  the 
switch  P  is  provided,  which,  if  thrown  to  the  right,  con- 
nects cathode  K2  to  inductance  L,„  and  if  thrown  to  the 
left,  connects  K2  and  anode  A.  When  the  switch  is  in 
the  latter  position  K2  is  an  anode;  the  discharge  from 
cathode  K,  can  therefore  be  started  by  tilting  the  tube 
in  the  usual  manner.  After  this  has  been  done,  the 
switch  P  is  thrown  to  the  right  and  the  tube  is  again 
tilted,  which  starts  the  discharge  through  K2  without 
extinguishing  that  through  Kx.  During  these  initial 
operations  the  switch  Q  controlling  the  oscillatory  cir- 
cuit should  be  kept  open.  If  the  inductances  L,  and  L3 
ire  sufficiently  large,  and  if  they  have  not  too  much 
listributed  capacity,  the  parallel  discharges  between 
he  two  cathodes  and  the  common  anode  are  very 
■table.    When  the  switch  Q  is  closed  the  stability  of  the 


parallel  discharges  is  destroyed,  and,  if  necessary  con- 
ditions are  fulfilled,  steady  oscillations  are  obtained. 

By  preliminary  heating  of  the  tube  and  by  increasing 
the  inductance-to-capacity  ratio  to  10'  or  more,  steady 
oscillations  were  finally  obtained  experimentally  by 
this  method.  The  frequency  of  the  oscillations  did  not 
differ  by  more  than  2  per  cent  from  the  natural  fre- 
quency of  the  oscillatory  circuit.  Owing  to  its  high 
sparking  potential,  the  mercury-vapor  tube  would  ap- 
pear to  be  best  adapted  for  large  powers. 

At  first  sight  it  would  seem  that  the  double-cathode 
method  described  is  but  a  slight  modification  of  the 
parallel-arc  oscillator  of  Duddell  and  of  Nasmyth.  Fur- 
ther considerations  show,  however,  that  such  is  not  the 
case.     The  most  important  difference  between  the  two 


2 

FIGS.     1     AND     2 — TWO     ARRANGEMENTS     OF     DOUBLE-CATHODE" 
MERCURY-VAPOR  OSCILLATOR 

oscillators  lies  in  the  fact  that  in  the  double-cathode 
method  the  oscillatory  current  passes  directly  between 
the  cathodes,  the  anode  carrying  the  direct-current  dis- 
charge only,  whereas  in  the  parallel-arc  method  the  os- 
cillatory current  must  pass  from  the  cathode  to  the 
anode  of  one  arc  and  thence  from  the  anode  to  the 
cathode  of  the  other  arc.  For  this  reason  the  parallel- 
arc  method  seems  to  be  suitable  for  Duddell  oscilla- 
tions only,  but  no  such  limitation  applies  to  the  double- 
cathode  method. 

A  further  difference,  which  depends  on  the  charac- 
ter of  the  arc  itself  rather  than  on  the  system  of  cir- 
cuits in  which  the  arc  is  used,  was  brought  to  light  by 
some  simple  experiments.  Three  solid  carbon  rods,  ar- 
ranged as  shown  in  Fig.  2,  were  connected  through 
large  inductances  and  suitable  resistances  to  the  220- 
volt  supply  in  such  a  way  as  to  make  one  carbon  an 
anode  (or  a  cathode)  and  the  other  two  cathodes  (or 
anodes).  Between  the  latter  a  large  condenser  was 
connected.  By  manipulating  the  carbons  the  arcs 
could  be  struck  so  as  to  start  from  separate  positive 
craters  and  remain  independent  throughout  their  en- 
tire lengths,  as  shown  in  Fig.  2,  A;  or  they  could  be 
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struck  bo  as  to  start  Crom  a  common  positive  crater 
and  remain  common  throughout  a  considerable  pari  of 

I  hen     lengths,    as    shown    in    Fig.    2,    />'.      Casr    .1    is    the 

parallel-arc  method,  case  />'  is  the  double-cathode 
method.  With  about  l  amp.  flowing  through  each  an 
a  capacity  of  to  mfd.  was  always  more  than  sufficient 

to  give  violent   oscillations   in  case  A,  whereas  with   the 

same  current  in  case  />'  a  capacity  of  50  mfd.  at  times 

gave  DO  oscillations,  at  other  times  only  weak  ones,  de 
pending  on  the  length  of  are  in  common.  We  see, 
therefore,  that  merging  two  parallel  carhon  arcs  for  B 
considerable  part  of  their  lengths  markedly  decreases 
the  instability,  whereas  in  parallel  mercury-vapor  arcs 
the  length  of  positive  columns  in  common  has  no  in- 
fluence on  the  stability.  This  shows  that  in  the  carbon 
arc  the  seat  of  the  instability  is  in  the  ionized  column, 
while  in  the  mercury-vapor  arc  the  seat  is  at  or  near 
the  cathode  bright  spot. 

Attempts  to  apply  the  double-cathode  method  to  other 
than  the  mercury-vapor  and  carbon  arcs  have  not  as 
yet  been  made.  Such  attempts  would  be  worth  while, 
perhaps,  if  only  for  the  light  which  would  be  thrown 
on  the  seat  of  the  instability  in  the  various  arcs. 


Generators,   Motors  and  Transformers 

High-Speed  Generators. — An  account  of  the  discus- 
sion which  followed  A.  B.  Field's  paper  on  some  diffi- 
culties in  the  design  of  high-speed  generators.  In  the 
discussion  which  took  place  at  Manchester  F.  A.  Kuyser 


WEDGE  DESIGNED  FOR   HIGH-SPEED  GENERATOR 

described  a  system  of  ventilation  which  eliminates  some 
of  the  objectionable  features  of  axially  ventilated  ma- 
chines. He  exhibited  a  cross-sectional  sketch  of  an 
8000-kw.,  2400-r.p.m.  machine.  Axial-vent  chambers  are 
provided  in  the  usual  way  by  means  of  holes  punched 
in  the  core  laminations.  Nine  radial  ducts,  each  0.75 
in.  wide,  are  provided  instead  of  one  central  duct.  Each 
axial  duct  is,  therefore,  divided  into  ten  equal  sections, 
the  sections  being  connected  together  by  means  of  a  sys- 
tem of  axial  tubes  which  are  welded  to  the  ventilation 
spacers,  the  tubes  serving  at  the  same  time  to  main- 
tain the  reqired  distance  between  the  punchings.  At 
certain  places  the  connecting  tubes  are  left  out  and 
semi-circular  distance  pieces  used,  which  allow  the  air 
to  escape  from  the  axial  ducts  to  the  radial  ducts. 
The  air  outlets  are  evenly  distributed  over  the 
whole  length  of  the  core,  an  equal  number  of 
axial  ducts  delivering  to  each  radial  duct.  In 
addition  to  the  elimination  of  the  large  central  dis- 
charge, another  advantage  could  be  obtained  by  arrang- 
ing the  air  streams  to  secure,  a  counter  flow  action,  the 
air  streams  in  adjacent  ducts  having  opposite  directions 
of  flow.  This  arrangement  reduces  the  high  tempera- 
ture which  occurs  near  the  air  outlet  of  axially  ven- 
tilated machines  and  equalizes  the  temperature  over  the 
whole  length  of  the  core.  Cramp  approved  the  term 
"yield  point"  used  by  the  author  instead  of  "elastic 
limit"  throughout  the  paper.  Regarding  ventilation  he 
referred  to  the  author's  statement,  "The  system  which 
lends  itself  best  to  the  other  features  of  the  machine 
that  we  shall  have  to  adopt  is  one  combining  an  axial 


passage  under  the  winding  slots  with  a  radial  discharge 

distributed  over  a  fairly  wide  central  portion  of  the 
rotor."  This  is  questioned  by  many  designers,  and  it 
is  thought  that  pure  axial  ventilation  is  very  much 
better  when  it  can  be  accomplished.  The  disadvantage 
of  the  three-part  wedge  is  that  the  edges  of  the  teeth 
are  rather  liable  to  damage  when  pushing  the  wedge  into 
position.  It  also  seems  difficult  to  get  the  wedges  to 
bed  properly.  The  speaker  submitted  the  drawing 
shown  herewith  as  a  good  type  of  wedge.  Miles  Walker 
said  one  of  the  main  features  of  the  paper  was  the  de- 
scription of  a  rotor  built  up  of  thick  steel  plates,  which, 
as  pointed  out  by  the  author,  is  particularly  suitable  for 
very  large  outputs.  When  dealing  with  very  high 
peripheral  speeds — say,  about  2400  r.p.m. — and  large 
diameters,  it  becomes  necessary  to  look  round  for  some 
construction  other  than  the  solid  type  of  rotor,  which 
is  very  satisfactory  for  fairly  large  sizes.  The  speaker 
assumed  that  the  author  does  not  advocate  a  departure 
from  the  solid  type  in  cases  where  it  is  definitely  proved 
that  good  results  can  be  obtained  and  where  the  stresses 
are  not  so  high  as  required  for  the  large  machines  run 
at  very  high  speeds.  An  account  of  the  discussion  which 
took  place  at  Leeds  is  also  given.- — London  Electrician, 
Jan.  7,  1916. 

Lamps  and  Lighting 

Electric  Lighting  and  Fire  Statistics  in  Zurich. — A 
note  giving  a  table  prepared  by  a  fire-insurance  com- 
pany of  Zurich  comparing  for  the  ten  years  from  1905 
to  1914  the  number  of  fires  caused  by  electric-lighting 
systems  and  non-electric-lighting  systems.  In  these 
ten  years  155  fires  were  caused  by  non-electric-light- 
ing installation,  the  damage  being  $44,443,  while  only 
twenty-one  fires  were  caused  by  electric-lighting  instal- 
lations, the  damage  being  $4,116. — La  Revue  Elec, 
Nov.  5,  1915. 

Generation,   Transmission  and   Distribution 

French  Water-Powers  and  the  War. — Max  du  Bois. 
— The  author  emphasizes  the  very  important  part 
which  industrial  development  plays  in  the  present  war 
as  an  auxiliary  to  the  armies.  It  is  said  that,  in  spite 
of  the  difficulties  of  developing  low-fall  water-powers, 
Germany  utilizes  almost  one-third  of  its  total  water- 
powers  while  in  France  this  ratio  is  not  more  than  10 
or  15  per  cent.  The  author  emphasizes  that  France 
has  to  import  coal  and  that  any  importation  of  coal  in 
cases  where  water-power  could  be  utilized  means  a  loss 
of  French  capital  to  other  countries.  The  author  urges 
that  the  French  government  should  be  at  the  head  of 
a  movement  to  further  develop  French  water-powers. 
Capital  will  be  attracted  automatically  if  a  fair  profit 
is  assured  and  if  the  state  does  not  want  all  the  profit 
for  itself. — La  Lumiere  Elec,  Jan.  1,  1916. 

Traction 

Electrification  of  British  Railway. — The  first  part 
of  an  illustrated  article  on  the  electrification  of  the 
Manchester  to  Bury  section  of  the  Lancashire  &  York- 
shire Railway.  The  length  of  the  lines  now  being  con- 
verted represents  22  miles  of  single  track,  but  this  is 
only  the  first  stage.  The  third-rail  direct-current  sys- 
tem is  used  with  a  voltage  of  1200.  The  power  house 
contains  two  5000-kw.  turbo-alternator  sets  generating 
three-phase  currents  at  6600  volts.  The  article  is  to 
be  continued. — London   Electrician,   Jan.    14,    1916. 

Japanese  Railway. — An  illustrated  description  of  the 
Usui-Toge  mountain  railway  in  Japan,  which  is  partly 
operated  by  rack  and  pinion.  Direct  current  at  650 
volts  is  used  with  a  third-rail.  Three-phase  currents 
are  generated  at  6000  volts  and  transformed  to  direct 
current  in  two  substations.     A  storage  battery  is  em- 
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ployed.— A.  E.  G.  Zeit.,  Vol.  16,  Nos.  8  and  9,  1914;  ab- 
stracted in  Elek.  Zeit.,  Dec.  2,  1915. 

Wires,  Wiring  and  Conduits 

Dielectric  Losses  in  Cables. — M.  Hoechstaedter. — 
In  single-conductor  cables  the  dielectric  loss  increases 
with  the  square  of  the  voltage,  while  in  the  multi-con- 
ductor cables  the  dielectric  loss  increases  with  a  higher 
power  of  the  voltage.  In  order  to  explain  this  dis- 
crepancy the  author  points  out  that  the  phenomena  in 
the  single-conductor  cable  must  be  considered  as  nor- 
mal and  that  the  different  behavior  of  the  same  dielec- 
tric in  the  multi-conductor  cable  is  due  to  the  fact  that 
the  field  of  the  electrostatic  lines  of  force  in  the  non- 
homogeneous  cable  cross-section  is  distorted  under  the 
influence  of  high  voltage.  Whenever  the  voltage  rises 
above  a  certain  critical  value  the  insulation  in  the  boun- 
dary surfaces  between  paper  insulation  and  jute  is 
burned.  The  author  proposes  a  modification  of  the  con- 
struction of  multi-conductor  cables. — Elek.  Zeit.,  Nov. 
25,  1915. 

Electrochemistry  and  Batteries 

Cyanamide  Works. — Kurt  Perlewitz. — An  illus- 
trated description  of  the  calcium  carbide  and  calcium 
cyanamide  works  in  Odda,  Norway.  Current  is  sup- 
plied from  the  Tyssedal  power  plant.  The  carbide  fac- 
tory uses  37,500  kw.  There  are  twelve  old  carbide  fur- 
naces, each  of  1400  kva.,  with  a  daily  production  of  7 
tons  to  8  tons  of  carbide,  and  ten  new  furnaces,  each  of 
3000  kva.,  with  a  production  of  16  tons  to  18  tons.  The 
cyanamide  works  consume  57,000  tons  of  carbide  a  year 
and  produce  80,000  tons  of  calcium  cyanamide,  the 
power  consumed  being  4500  kw. — Elek.  Zeit.,  Dec.  9, 
1915. 

Electric  Laboratory  Furnace. — D.  F.  Calhane  and 
H.  A.  Lavene. — An  illustrated  description  of  an  elec- 
tric laboratory  furnace  for  carrying  out  reactions  un- 
der pressure.  Details  of  the  construction  are  given 
and  a  calculation  of  the  heat  losses  of  the  furnace  is 
added. — Met.  and  Chem.  Engineering ,  Feb.  1,  1916. 

Units,  Measurements  and  Instruments 

Alternating -Cur  rent  Measurements. — Richard 
Hiecke. — The  author  discusses  the  difficulty  of  alter- 
nating-current measurements  and  illustrates  these  diffi- 
culties by  example  of  the  measurement  of  the  transfor- 
mation ratio  and  the  phase  difference  between  primary 
and  secondary  of  a  measuring  transformer.  This  phase 
difference  is  a  very  small  angle.  He  shows  that  many 
difficulties  can  be  overcome  by  making  use  of  two  emfs. 
which  are  displaced  against  each  other  by  90  deg.,  which 
are  in  a  rigid  ratio  to  the  values  to  be  measured,  and 
which  alternately  supply  the  current  for  the  fixed 
dynamometer  coil.  A  source  of  two-phase  or  three- 
phase  current  is  required. — Elek.  u.  Masch.  (Vienna), 
Oct.  17,  1915. 

Induction  Meters. — H.  W.  L.  Bruckmann. — While  in 
Ferraris  or  induction  meters  of  modern  design  the  volt- 
age field  should,  speaking  broadly,  be  in  quadrature 
with  the  current  field,  this  is  not  exactly  true.  The 
amount  by  which  the  phase  angle  differs  from  90  deg. 
is  called  the  "difference  angle."  Methods  have  been  de- 
vised previously  for  measuring  this  difference  angle, 
and  an  investigation  of  how  it  depends  on  voltage,  load 
current  and  frequency  has  been  made.  In  the  present 
article  the  author  describes  a  new  method  of  determin- 
ing the  difference  angle  and  applies  it  to  two  modern 
induction  meters  of  German  make.  It  is  found  that  the 
difference  angle  also  depends  on  the  power-factor  and  in 
general  decreases  when  the  power-factor  decreases. 
This  fact  is  gratifying  to  the  meter  designer.  The 
author  thinks  that  the  variations  of  the  difference  angle 


may  be  explained  by  the  variations  in  the  watt  consump- 
tion of  current  and  voltage  coils,  this  watt  consumption 
being  due  to  hysteresis  and  eddy-current  losses.  He 
concludes  that  the  error  due  to  the  difference  angle  may 
be  reduced  by  proper  selection  of  the  iron  used  in  the 
meter. — Elek.  u.  Masch.  (Vienna),  Nov.  14,  1915. 

Telegraphy,  Telephony  and  Signals 

Telephone  Cables. — E.  F.  Petritsch. — The  author 
gives  a  review  of  the  results  obtained  with  different 
types  of  loaded  cables  in  the  Vienna  telephone  system. 
As  in  this  system  some  mechanical  difficulties  were  ex- 
perienced in  inserting  Pupin  induction  coils  in  the  cable, 
the  Krarup  system  was  also  tried.  In  the  latter  system 
a  uniform  increase  of  inductance  is  obtained  along  th« 
line  by  winding  an  iron  wire  around  the  conductor.    The 
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RATIO    OP    ATTENUATION    COEFFICIENT    TO    FREQUENCY 

author  first  gives  results  obtained  with  a  particular  sec- 
tion of  the  cable  containing  seven  double  lines,  the 
copper  conductor  having  a  diameter  of  2  mm.  in  each 
case.  One  of  these  double  lines  was  not  loaded.  Two 
of  the  double  lines  were  loaded  with  Pupin  coils,  while 
in  the  four  other  double  lines  the  Krarup  system  was 
used,  these  being  wound  with  a  single,  double,  triple 
and  quadruple  layer  of  soft  iron  wire  respectively.  The 
results  are  given  in  numerous  tables  and  diagrams.  Of 
particular  interest  is  the  relation  between  attenuation 
coefficient  and  frequency  as  illustrated  in  the  diagram. 
Curve  O  refers  to  the  unloaded  line  and  shows  how  the 
attenuation  coefficient  rapidly  increases  with  the  fre- 
quency. A  considerable  smaller  attenuation  coefficient 
and  a  very  much  smaller  increase  of  the  same  with  the 
frequency  was  found  with  the  Krarup  system,  the  curves 
1,  2,  3  and  4  referring  to  a  single,  double,  triple  and 
quadruple  layer  of  iron  wire.  It  will  be  seen  that  it  is 
hardly  worth  while  to  use  two,  three  or  four  layers  of 
iron  wires  since  a  single  layer  is  almost  as  efficient. 
The  curve  P  refers  to  the  Pupin  system,  which  is  the 
most  efficient,  giving  the  least  attenuation  coefficient. 
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An  entirely  differenl  problem  is  that  of  connecting 
loaded  cables  in  series  with  Interurban  overhead  tele 

phone   lines.      It    was    found   that    the    Kranip   system   as 
used    on    the    Vienna    telephone    system    has    certain    ad 
Vantages.      The    icon    wire   employed    in    this   ease   h. 
diameter  v(  0.8  mm.     [f  an  ordinary  overhead  interurbnii 

line  consisting  of  various  sections  with  different  char- 
acteristics is  to  be  connected  in  series  with  8  loaded 
Cable,  the  Krarup  system  has  the  advantage  over  the 
I'upin  system,  but  It  is  entirely  different  when  Pupin 
coils  can  be  inserted  also  in  the  overhead  intern rlian 
line  in  such  a  way  that  the  characteristic  of  the  overhead 
line  becomes  approximately  equal  to  that  of  the  loaded 
cable.  In  this  case  the  Pupin  system  gives  the  lowest 
attenuation.  The  author  concludes  that  to  make  the 
best  use  of  the  Pupin  system  the  whole  network  has  to  be 
pupinized.  If  loaded  cables  are  connected  to  ordinary 
unloaded  overhead  lines,  the  Krarup  system  is  quite 
suitable  for  loading  the  cable. — Elek.  u.  Masch. 
(Vienna).  Sept.  12  and  19,  1915. 


Miscellaneous 

Baltic  Engineering  Congress.  An  account  of  the  pro- 
ceedings of  the  Baltic  Kngineering  Congress  in  Malmoe. 
\v.  Dahlgren  spoke  on  electric  heating  of  buildings  but 

concluded  that  in  general  the  cost  of  electric  powi 
prohibitive.  Th.  Tisen  described  an  electric  heating  de- 
vice and  Zadeck  described  the  electric  kitchen  of  the 
Siemens-Schuckert  company.  U.  Fosberg  dealt  with 
bearing  friction.  E.  Sylwan  gave  a  review  of  hydro- 
electric  plants  in  Sweden.  In  1912  about  60  to  65  per 
cent  of  the  kilowatts  in  electric-power  plants  in  Sweden 
were  hydroelectric,  and  it  is  estimated  that  about  80 
per  cent  of  the  kilowatt-hours  generated  a  year  came 
from  water-powers.  The  available  water-powers  of 
Sweden  are  estimated  to  have  an  aggregate  rating  of 
4,600,000  kw.,  and  it  was  expected  that  by  the  end  of 
1915  one-seventh  of  this  would  be  utilized.  A  table  is 
given  of  thirteen  Swedish  hydroelectric  plants  with  an 
aggregate  capacity  of  225,100  kw.,  with  statistical  data 
concerning  their  equipment. — Elek.  Zeit.,  Dec.  2,  1915. 


Book  Reviews 

Arithmetic  of  Electricity.  By  T.  O'Conor  Sloane. 
New  York:  The  Norman  W.  Henley  Publishing 
Company.  160  pages.  Price,  $1. 
The  twenty-first  edition  of  this  little  book,  which  has 
just  come  off  the  press,  is  all  that  it  claims  to  be,  namely, 
a  practical  treatise  on  electrical  calculations  of  all  kinds 
reduced  to  a  series  of  rules,  all  of  the  simplest  forms 
and  involving  only  ordinary  arithmetic.  Each  rule  is 
illustrated  with  problems,  all  solved  in  detail,  but  little 
explanatory  text  is  used.  For  an  ordinary  electrician 
who  wants  to  know  how  to  make  calculations  the  book 
should  be  very  valuable.  The  only  drawback  to  such  a 
volume  is  that  nothing  has  been  left  to  the  student. 
Where  there  is  a  chance  of  doing  a  problem  more  than 
one  way  a  rule  is  given  for  each  way,  resulting  in  a 
total  of  ninety-three  rules.  In  the  opinion  of  the  re- 
viewer, the  solution  of  electrical  problems  is  made  too 
mechanical.  The  book  is  small,  however,  easily  fitting 
a  coat  pocket,  and  will  make  a  good  reference  book  once 
it  has  been  carefully  studied.  The  volume  contains  a 
number  of  excellent  practical  tables. 


Machine  Design.  By  Albert  W.  Smith.  New  York: 
John  Wiley  &  Sons,  Inc.  500  pages,  277  illus. 
Price,  $3. 
In  the  fourth  edition  of  this  book  the  authors  have 
revised  the  text  in  such  a  way  as  to  include  results  of 
recent  investigations  of  machine  elements  and  bring  the 
work  up  to  date  as  a  college  textbook.  The  book  ap- 
proaches the  subject  of  design  from  a  very  practical 
viewpoint,  taking  up  first  a  study  of  motion  in  mechan- 
isms, then  energy  in  machines  and  the  proportioning  of 
parts  as  dictated  by  stress.  A  little  less  than  one-third 
of  the  book  is  devoted  to  material  of.  this  character, 
the  remaining  two-thirds  taking  up  the  problems  in- 
volved in  the  actual  design  of  particular  machines  and 
parts.  No  attempt  is  made  to  take  up  complicated  mech- 
anisms, but  rather  those  parts  of  any  machine  whose 
proper  construction  is  essential  to  efficient  operation. 
Accordingly  the  discussion  of  the  text  is  confined  to 
such  subjects  as  joints,  bolts  and  screws,  axles,  shafts 
and  spindles,  journals,  bearings  and  lubrication,  coup- 
lings and  clutches,  ropes,  belts  and  chains,  flywheels 
and  pulleys,  gears  and  the  like.  There  are  many  good 
illustrations  and  useful  formulas  throughout  the  text, 
which  makes  it  more  than  a  college  textbook  and  places 
it  among  practical  reference  texts. 


Arithmetic  of  Alternating  Currents.     By  Ellis  H. 

Crapper.      New    York:    The    Macmillan    Company. 

208  pages,  45  illus.  Price,  75  cents. 
In  200  pages  and  50  worked  examples  the  author 
has  explained  and  illustrated  in  a  very  clear  and  under- 
standable way  the  laws  of  the  magnetic  and  electric  cir- 
cuit. While  the  book  has  been  designed  as  a  companion 
to  one  which  takes  up  the  theory  of  alternating  cur- 
rents more  completely,  it  will  serve  as  well  as  a  prac- 
tical reference  book  for  those  who  are  not  thoroughly 
familiar  with  alternating-current  problems.  The  book 
bears  a  misleading  name,  for  it  is  not  so  much  an  arith- 
metic as  a  brief  treatise  on  alternating  currents,  taking 
up  the  mathematics  involved  in  a  simple  manner.  The 
ten  chapters  of  the  work  take  up  the  generation  of 
alternating  electromotive  forces,  inductance  and  capac- 
ity, and  a  study  of  resistance,  inductance  and  capacity 
in  parallel.  The  last  part  of  the  book,  about  one-third, 
is  devoted  to  circuit  problems  and  machines  under  the 
headings  of  polyphase  power,  static  transformers,  in- 
duction motors  and  transformation  of  currents. 


Books  Received 

Examples  in  Magnetism.  By  Prof.  F.  E.  Austin. 
Published  by  the  author  at  Hanover,  N.  H.  90  pages, 
27  illus.     Price,  $1.10. 

Color  and  Its  Applications.  By  M.  Luckiesh.  New 
York:  D.  Van  Nostrand  Company.  344  pages,  129  illus., 
4  color  plates.    Price,  $3. 

Deutscher  Kalender  fur  Elektrotechniker.  Edited  by 
G.  Dettmar.  Munich  and  Berlin:  R.  Oldenbourg.  672 
pages,  226  illus.     Price,  3.50  marks. 

The  "Mechanical  World"  Pocket  Diary  and  Year 
Book  for  1916.  Baltimore:  The  Norman,  Remington 
Company.     332  pages,  87  illus.     Price,  30  cents. 

Electric  Railway  Engineering.  By  C.  Francis  Hard- 
ing, assisted  by  Dressel  D.  Ewing.  New  York:  Mc- 
Graw-Hill Book  Company,  Inc.  416  pages,  190  illus. 
Price,  $3. 

Engineering  as  a  Career.  A  series  of  papers  by 
eminent  engineers.  Edited  by  F.  H.  Newell  and  C.  E. 
Drayer.  New  York:  D.  Van  Nostrand  Company.  214 
pages.     Price,  $1. 

Experimental  Wireless  Stations — Their  Theory,  De- 
sign, Construction  and  Operation.  By  Philip  E.  Edel- 
man.  Published  by  the  author,  Minneapolis,  Minn.  272 
pages,  98  illus.     Price,  $1.50. 
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(C)  AM     PRESS  ASSN. 

R.   T.  LINCOLN 


Robert  Todd  Lincoln,  eldest  son  of 
Abraham  Lincoln,  the  anniversary  of 
whose  birth  is  observed  to-day,  was  for 
many  years  first  vice-president  of  the 
Commonwealth  Edison  Company  of 
Chicago,  continuing  in  that  position 
until  his  retirement  several  years  ago. 
Mr.  Lincoln  was  born  at  Springfield, 
111.,  Aug.  1,  1843,  and  attended 
Harvard  Law  School.  He  was  Secre- 
tary of  War  during  the  administra- 
tions of  Presidents  Garfield  and  Ar- 
thur, and  he  served  as  Minister  to  Great 
Britain  from  1889  to  1893.  A  distin- 
guished lawyer,  Mr.  Lincoln  was  the 
head  of  the  firm  of  Isham,  Lincoln  & 
Beale,  attorneys  for  the  Commonwealth 
Edison  Company  and  associated  in- 
terests. For  many  years  he  was  also 
president  of  the  Pullman  Company.  Mr. 
Lincoln  recently  retired  from  all  active 
corporation  and  legal  work  and  now  re- 
sides at  1775  N  Street,  N.  W.,  Wash- 
ington, D.  C. 

Prof.  George  D.  Shepardson  is  to  be 

the  guest  of  honor  at  a  dinner  this 
evening,  tendered  by  his  friends,  asso- 
ciates and  former  students  to  mark  the 
completion  of  his  twenty-fifth  year  of 
continuous  service  as  head  of  the  de- 
partment of  electrical  engineering  of 
the  University  of  Minnesota,  Minneap- 
olis. Dr.  Shepardson  is  a  graduate  of 
Dennison  University,  later  taking  his 
doctor's  degree  at  Cornell,  where  he 
was  for  a  time  instructor  in  physics. 
In  1887  he  served  as  a  member  of  the 
engineering  staff  of  the  Edison  Electric 
Illuminating  Company  of  Boston. 

Louis  H.  Egan  has  resigned  as  gen- 
eral manager  of  the  Kansas  City  (Mo.) 
Electric  Light  Company,  effective  upon 
the  reorganization  of  the  Kansas  City 
Railway  &  Light  Company,  of  which 
his  father,  John  M.  Egan,  has  just  re- 
tired as  president.  The  younger  Mr. 
Egan  went  to  Kansas  City  in  1900  as 
technical  adviser  to  his  father,  having 
been  previously  engaged  in  central-sta- 
tion work  with  the  Eastern  Michigan 
Edison  organization  in  the  suburban 
territory  near  Detroit.  Four  years  ago 
he  was  appointed  general  manager  of 
the  lighting  company,  and  he  has 
effected  many  important  improvements 
in  its  operation.  Meanwhile  the  number 
E  ^eters  has  increased  from  16,000  to 
15,000.  Mr.  Egan  now  plans  to  take  a 
'ew  months'  vacation. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Emerson  McMillin  of  New  York  City, 
president  of  the  American  Light  & 
Traction  Company,  has  given  a  second 
scholarship  in  the  engineering  depart- 
ment of  the  University  of  Detroit. 

S.  Mayehara,  electrical  engineer  to 
the  Japanese  government,  who  is  visit- 
ing the  United  States  to  study  Ameri- 
can transmission  and  distribution  meth- 
ods, will  spend  the  next  four  months  in 
the  East  inspecting  installations  in  the 
Atlantic  seaboard  states.  Mr.  Maye- 
hara's  mail  address  will  be  in  care  of 
the  Japanese  consulate  at  New  York. 
From  New  York  he  will  go  to  England, 
to  investigate  British  plant  methods. 

S.  J.  Dill,  vice-president  of  the 
United  Gas  &  Electric  Engineering 
Corporation,  was  the  guest  of  the  de- 
partment heads  and  employees  of  the 
New  Orleans  Railway  &  Light  Company 
upon  the  occasion  of  his  recent  depar- 
ture from  New  Orleans  and  was  pre- 
sented with  a  silver  after-dinner  coffee 
set  of  handsome  design.  D.  D.  Curran, 
president  of  the  New  Orleans  company, 
made  the  speech  of  presentation.  Mr. 
Dill's  new  headquarters  will  be  in  New 
York  City. 


E.  H.  MARTINDALE 


H.  M.  MAXWELL 


H.  M.  Maxwell,  the  retiring  president 
of  the  Western  Association  of  Electri- 
cal Inspectors,  has  held  the  position  of 
chief  inspector  for  the  Ohio  Inspection 
Bureau  at  Dayton  for  ten  years.  Mr. 
Maxwell,  who  was  born  and  received 
his  early  education  at  Columbus,  Ohio, 
spent  two  years  in  the  school  of  elec- 
trical engineering  at  Ohio  State  Univer- 
sity and  finished  his  university  educa- 
tion at  Cornell,  graduating  with  the 
class  of  1905.  Upon  leaving  school  he 
was  employed  by  the  Jeffrey  Manufac- 
turing Company  of  Columbus,  Ohio,  and 
later  by  the  Ohio  Inspection  Bureau  at 
Columbus,  after  which  he  moved  to 
Dayton  to  accept  his  present  position. 


E.  H.  Martindale,  the  chairman  of  the 
Cleveland  Section  of  the  American  In- 
stitute of  Electrical  Engineers,  has  been 
appointed  chairman  of  the  committee 
in  charge  of  arrangements  for  the  an- 
nual Institute  convention  at  Cleveland 
next  June.  Mr.  Martindale  is  a  grad- 
uate of  the  Case  School  of  Applied  Sci- 
ence. After  experience  with  the  Illinois 
Steel  Company  and  the  Commonwealth 
Edison  Company,  he  joined  the  staff  of 
the  National  Carbon  Company  at  Cleve- 
land. In  1910  charge  of  the  company's 
brush-testing  laboratory  was  given  to 
him,  and  since  1912  he  has  been  sales 
engineer  for  the  company  on  carbon 
brushes.  At  present  he  is  also  chair- 
man of  the  engineering  division  of  the 
National  Carbon  Club.  Mr.  Martindale 
is  the  author  of  a  number  of  original 
studies  on  the  use  of  carbon  brushes, 
including  a  recent  paper  presented  be- 
fore the  A.  I.  E.  E.  He  is  a  member  of 
the  Tau  Beta  Pi,  and  for  the  past  two 
years  has  been  a  member  of  the  indus- 
trial power  committee  of  the  A.  I.  E.  E. 
C.  L.  Brown,  who  was  general  man- 
ager of  the  Riverside  Light  &  Power 
Company  of  Abilene,  Tex.,  has  been 
elected  secretary-treasurer  and  man- 
ager of  the  United  Telephone  Company 
of  Abilene. 

F.  G.  Frost  has  returned  to  Hous- 
ton, Tex.,  as  superintendent  of  the 
Houston  Power  &  Lighting  Company, 
after  spending  eight  months  at  Lan- 
caster, Pa.,  as  engineer  for  the  Lan- 
caster Electric  Company. 

John  M.  Egan  has  resigned  as  presi- 
dent of  the  Kansas  City  (Mo.)  Railway 
&  Light  Company,  upon  the  transfer  of 
the  properties  to  the  Kansas  City  Rail- 
ways. Mr.  Egan,  who  is  sixty-nine 
years  of  age,  plans  to  spend  the  winter 
at  Castle  Hot  Springs,  Ark. 


Obituary- 
Dennis  J.  Hern,  former  superintend- 
ent of  street  lighting  at  Boston,  Mass., 
died  at  his  residence  in  Allston,  Mass., 
Feb.  7,  at  the  age  of  sixty-one.  He  was 
an  old-time  telegrapher,  was  known 
from  coast  to  coast,  worked  for  two 
years  with  Thomas  A.  Edison  and  as- 
sisted Alexander  Graham  Bell  in  his 
first  experiments  with  the  telephone. 
He  had  been  manager  of  various  tele- 
graph companies. 
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NEW   APPARATUS   AND   APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 


Recent  Improvements  in  Repulsion-Induction  Motors 


The  features  in  a  new  line  of  repulsion-induction 
motors  being  brought  out  by  the  Peerless  Electric  Com- 
pany of  Warren,  Ohio,  may  all  be  said  to  be  improve- 
ments in  mechanical  design.  But  by  incorporating  these 
mechanical  improvements  in  the  motors  greater  elec- 
trical efficiency  has  been  attained.  The  full  line  of 
motors,  which  comprises  machines  of  every  commercial 
speed  and  frequency  and  of  all  sizes  from  Vs  hp.  to  7V2 
hp.  inclusive,  has  greater  electrical  efficiency,  higher 
power-factor  and  less  slip  than  are  generally  found  in 
motors  of  the  same  class.  Without  sacrificing  rugged- 
ness  and  neatness  in  design  the  number  of  necessary 
parts  has  been  reduced.  In  consequence  the  motor  is 
somewhat  lighter  in  weight  than  other  similar  motors 
of  a  corresponding  rating.  That  the  ratings  of  these 
motors  are  liberal,  however,  is  evidenced  by  the  very 
low  temperature  rise,  which  varies  from  28  deg.  C.  to 
48  deg.  C,  readings  being  taken  by  thermometers  placed 
on  the  field  windings. 

Speaking  specifically,  improvements  have  been  made 
in  the  commutator,  the  governor  device,  the  short-cir- 
cuiting device,  the  brush-holder  and  the  oil-ring  ar- 
rangement. Throughout  the  entire  machine  an  effort 
has  been  made  to  lock  mechanically  each  motor  part, 
each  nut  and  each  screw  securely  in  its  place. 


(66).  Pressure  and  heat  then  applied  to  the  bakelite 
causes  it  to  set  and  form  a  binder  (43j  which  rigidly 
supports  the  entire  commutator  structure.  This  method 
of  construction  has  enabled  the  company  to  produce  a 
commutator  employing  only  one-half  the  copper  ordi- 
narily required  without  reducing  the  effective  commu- 
tator copper.  Less  labor  is  also  required  in  assembly. 
In  the  completed  motor  the  commutator  is  attached  to 
the  front  armature  flange  (27)  after  the  windings  are 
in  place.  A  damaged  commutator  may  therefore  be 
removed  without  tearing  down  the  entire  armature 
structure. 

The  automatic  governor  which  operates  the  commu- 
tator short-circuiting  device  (24)  and  the  brush  throw- 
off  consists  of  only  two  parts,  namely,  the  governor 
weight  casting  (50)  and  the  stud  (72)  upon  which  it 
swings.  The  governor  stud  is  mechanically  locked  in 
place  by  a  special-punched  washer  (70),  which,  while  it 
makes  it  impossible  for  the  screw  to  work  loose,  is  not 
an  obstacle  in  the  way  of  a  workman  wishing  to  dis- 
assemble the  part. 

The  governor  weight,  which  is  carried  inside  the  back 
flange  (49),  is  designed  so  that  its  action  is  cumula- 
tive. This  effect  is  produced  by  using  an  overhung 
projection  on  the  free  end  of  the  governor  weight.     As 


fig.  1- 


-ASSEMBLED  AND  DISASSEMBLED  VIEWS  OF  SINGLE-PHASE  REPULSION-INDUCTION  MOTOR 


In  the  commutator,  which  is  of  the  vertical  type,  it 
was  the  aim  of  the  designer  to  combine  the  advantages 
of  absolute  solidarity  and  accessibility  with  low  factory 
production  cost.  Through  the  application  of  "bakelite" 
construction  the  company  has  been  able  to  produce  a 
type  of  commutator  with  fewer  parts  and  less  weight  of 
copper  than  is  usual.  The  company's  methods  of  com- 
mutator construction  are  interesting  and  may  be  traced 
in  detail  from  the  accompanying  drawing.  Copper  seg- 
ments (42)  for  the  commutator  are  punched  from  a 
formed  copper  bar,  and  from  these  punchings  the  copper 
part  of  the  commutator  is  built  up  in  the  usual  manner. 
With  these  copper  parts  laid  face  downward  in  a  mold, 
a  micanite  ring  (44)  and  a  cast-iron  cone  flange  (66) 
are  placed  in  position  on  the  back.  Then  bakelite  in 
powdered  form  is  placed  in  the  annular  recess  on  the 
back  of  the  copper  segments  and  up  over  the  flange 


the  weight  starts  to  swing  outward  the  overhung  por- 
tion adds  greatly  to  the  effective  centrifugal  force  as 
soon  as  the  center  line  of  the  motion  has  been  passed. 
The  quick  and  positive  action  of  the  weight  thus  pro- 
duced is  transmitted  to  the  short-circuiting  device  and 
the  brushes,  so  that  their  action  is  equally  quick  and 
positive. 

Between  the  governor  and  the  short-circuiting  device 
connection  is  made  by  a  flat-punched  link  (48),  which 
contrary  to  usual  practice  is  normally  under  tension. 
The  change  from  normal  compression  to  normal  ten- 
sion in  this  member,  it  has  been  found,  eliminates 
troubles  which  sometimes  exist  owing  to  excessive  fric- 
tion produced  by  centrifugal  force  on  these  parts.  This 
friction,  of  course,  interfered  to  some  extent  with  the 
prompt  and  proper  action  of  the  governor.  / 

Short-circuiting  of  the  commutator  segments  is  ac- 
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complished  by  contacts  (24),  that  "wipe"  into  position 
like  circuit-breaker  contacts  and  keep  the  contact  sur- 
faces clean.  In  detail  the  short-circuiting  device  con- 
sists of  an  assembled  ring  of  special  angular-faced 
punched  copper  segments.  In  the  copper  receptacle 
(23)  that  holds  them  these  segments  lie  loosely  but  are 
still  maintained  in  proper  position.  As  these  segments 
which  form  the  short-circuit  strike  the  angular  face  of 
the  commutator  a  wiping  and  wedging  action  takes 
place,  so  that  the  contact  surfaces  are  cleaned  and  the 
commutator  short-circuiting  segments  adjust  them- 
selves to  fit  any  slight  irregularities  on  the  angular 
commutator  face.  While  the  motor  is  in  normal  opera- 
tion the  segments  are  maintained  in  firm  contact  with 

KEY  TO  REPULSION-INDUCTION  MOTOR  DRAWING 


1. 

Hood  screws. 

36. 

Back  hood. 

9 

Front  hood. 

37. 

Pulley  set  screw. 

3. 

Brush-holder  gib  screw. 

38. 

Pulley. 

4. 

Brush-holder  gib. 

39. 

Pulley  key. 

5. 

Carbon  brush. 

40. 

Adjusting  nut. 

6. 

Brush  spring. 

42. 

Commutator  segment. 

7. 

Oil  drain  plug. 

43. 

Bakelite  support. 

8. 

Rocker  arm. 

44. 

Micanite  ring. 

9. 

Oil  ring. 

46. 

Spring-barrel  guide. 

10. 

Bearing. 

47. 

Governor  spring. 

11. 

Bearing  cap. 

48. 

Governor  link. 

12 

Shaft. 

49. 

Armature   end   plate    (pulley 

13. 

Bearing  screw. 

end). 

M. 

Oil  plug. 

50. 

Governor  weight. 

15. 

Rocker-arm-adjusting  screw. 

51. 

Bell-crank  pins. 

16. 

Spring-barrel  ring. 

53. 

Armature-core  locking  ring. 

17. 

Thrust  washer  (back). 

56. 

Commutator  insulation. 

20. 

Short-circuit  segment  spring. 

61. 

Index  plate. 

21. 

Spring-barrel  ring  nut. 

62. 

Terminal  block. 

22. 

Short-circuit  weight  shell. 

63. 

Leads. 

23. 

Short-circuit  ring. 

66. 

Commutator   flange. 

2  1. 

Short-circuit  weights. 

69. 

Bell  crank. 

25. 

Short-circuit  weight  wire. 

70. 

Governor  pin-lock  washer. 

2  6. 

Short-circuit   weight  -  retain- 

71. 

Governor      pin-lock      washer 

ing  washer. 

cotter. 

27. 

Armature    end    plate     (com- 

72. 

Governor  pin. 

mutator  end ) . 

73. 

Knock-off  finger  rivet. 

28. 

Field  shell. 

74. 

Brush  throw-off  finger  rivet. 

29. 

Field  fiber. 

75. 

Finger  spring. 

30. 

Field  core. 

76. 

Knock-off  finger. 

31. 

Armature  fiber. 

77. 

Brush  throw-off  finger. 

32. 

Armature  core. 

78. 

Brush-spring  cotter. 

34. 

Locking  key. 

79. 

Brush  clip. 

35. 

Field  ring. 

80. 

Brush  clip  screw. 

the  commutator  face  by  the  spring  (20).  The  utility 
of  this  new  short-circuiting  device  is  evidenced  by  the 
better  speed  regulation  it  produces  and  by  the  increased 
ability  of  the  motor  to  carry  successfully  heavy  over- 
loads without  dropping  out  of  step. 


The  rocker  arm,  which  carries  the  carbon  brushes 
(5),  is  a  brass  casting  of  rather  rugged  design.  With 
the  motor  idle  the  brushes  are  normally  held  on  the  com- 
mutator face  under  strong  pressure  by  a  heavy  bronze 
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FIG.   3 — TYPICAL  CHARACTERISTIC   CURVES   OF   MOTOR 

spring  (6).  Operation  of  the  automatic  governor 
throws  the  brushes  sharply  away  from  the  commutator 
just  after  the  commutator  has  been  short-circuited. 
Since  the  finger  (76)  that  slides  inside  the  rocker-arm 
and  operates  the  brush  knock-off  finger  (77)  moves  to- 
ward the  commutator,  it  is  necessary  to  reverse  the 
direction  of  its  motion  to  make  it  lift  the  brushes. 
This  reversal  is  accomplished  in  the  following  manner: 
The  knock-off  finger  (76)  engages  both  sides  of  the 
ring  (16)  that  slides  inside  the  rocker  arm  (8).  When, 
through  the  action  of  the  sliding  ring  (16),  movement 
of  the  knock-off  finger  takes  place,  the  lifting  finger 
(77),  actuated  by  the  gear  teeth  hidden  behind  the 
small  coiled  spring  (75),  is  moved  in  the  opposite  direc- 
tion and  lifts  the  brushes  (5).  In  this  mechanism  there 
is  a  sort  of  toggle  arrangement  that  tends,  through  the 
action  of  coil  spring  (75),  to  neutralize  the  tension  of 
the  brush  spring  (6)  when  the  motor  is  in  normal  opera- 
tion. The  object  of  this  arrangement  is  to  prevent  the 
knock-off  finger  (76)  from  pressing  against  the  ring 
(16)  while  the  motor  is  running,  which  would  tend  to 
cause  noise  and  wearing  of  the  finger.  Adjustments  to 
the  brush-holder  or  its  mechanism  may  be  easily  made, 
as  the  motor  hood  has  only  two  arms  in  place  of  four. 
The  design  of  the  hood  is  further  unusual  in  that  the 
oil  rings  (4)  are  not  inserted  through  large  slots  in  the 
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FIG    2 — END    ASSEMBLY    VIEW    AND    VERTICAL    TRANSVERSE    SECTION  OF  IMPROVED  TYPE  OF  REPULSION-INDUCTION  MOTOR 
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bearing   but  aw  moldad  In  the  foundrj  corei  and 

inside  the  motor-bearing  housing.    Tins  new  ^'anp' 
men!  eliminates  the  necessity  oi  using  •  large  hinged 
cover    prevents  the  ring  from  throwing  oil  from  the 
bearing,  and  produces  on  the  whole  a  neater  housing. 

Except   ...  the  smaller  sizes,  all  motors  in  thia  line 
are  wound  for  Interchangeable  Bervke  on  either  no 
volt  or  220-voll  mains.    Otherwise  arrangement  oi  the 
electrical  circuits  does  not  differ  from  those  oi  the  ordi- 
narly  repulsion-induction  motor,    in  spite  oi  this  fact, 


however  the  manufacturer  has  staid  that  motors  of 
thia  tvne  on  account,  of  improved  mechanics  design, 
,,.„;,!,;.'  ie8s  starting  currenl  than  any  similar  type  now 
o„  the  American  market.  The  starting  currenl  ran, 
from  two  to  three  times  full-load  current.  Hie  motors 
also  exerl  extremely  high  statu-  torque ;  that  ta.  ttMi 
statu-  torque  is  approximate^  600  per  cent  of  full-load 
fpical  characteristic  curves  which  show  sp. 

efficiency,  power-factor,  current  and  temperature  rise 
over  a  wide  range  are  given  herewith. 


Lineman's  Shoe  Made  to  With- 
stand 20,000  Volts 
The  Linemen  Protector  Company  ul 
Detroit,  Mich.,  which  for  Beveral  years 
has  been  marketing  protective  shields 
,,,  cover  wires  ami  cross-arms  where 
men  arc  working,  has  now  developed  an 
insulating  shoe  for  electrical  workers. 
Throughout  their  entire  life  a  pair  of 
these  shoes,  the  manufacturer  states, 
will  provide  the  wearer  protection 
against  circuits  at  pressures  up  to 
20,000  volts  and  will  not  cause  the  dis- 
comforts of  many  rubber  shoes. 

The  shoes  are  molded  by  a  process 
similar  to  that  used  in  making  automo- 
bile tires.  The  shoes  contain  no  cement 
and  have  no  seams,  but  are  vulcanized 
into  a  solid  piece  under  high  pressure 
on  aluminum  molds.  No  hand  work 
is  employed  in  the  process.  This 
method  of  manufacture  makes  it  im- 
possible for  the  completed  shoes  to  peel 
or  come  apart  and  prevents  injury  from 
oil,  gasoline  or  grease. 

In  order  that  the  shoes  may,  in  the 
interest  of  safety,  be  distinctive,  they 
are  all  made  exactly  alike  with  brown 
heels,  white  soles,  brown  vamps  and 
black  tops.  The  white  soles  are  made 
of  a  rubber  composition  like  that  em- 
ployed in  certain  types  of  coal  miners' 
shoes  which  have  been  found  to  give 
eighteen  months  of  constant  wear. 
When  this  white  sole  wears  through,  a 
layer  of  red  rubber,  which  will  itself 
withstand  a  pressure  of  20,000  volts,  is 
exposed.  The  appearance  of  the  red 
rubber  is  a  signal  or  reminder  to  the 
wearer  that,  although  his  shoes  still 
will  withstand  20,000  volts,  a  new  half 


at  the  vamp  also  extends  under  the 
white  sole.  It  is  this  piece  of  material 
which  is  capable  of  withstanding  high 
potentials.  One  of  these  shoes  when 
tested  in  the  laboratories  of  the  Edison 
Electric  Illuminating  Company  of  Bos- 
ton under  the  direction  of  the  accident 
prevention  committee  of  the  National 
Electric  Light  Association  showed  the 
following  characteristics: 

"Side  of  shoe,  dry,  punctured  at  31,- 
500  volts,  and  again  at  34,000  volts; 
sole  of  shoe  between  electrodes  in  oil 
punctured  at  55,000  volts;  20,000  volts 
applied  from  salt  water  to  salt  water 
for    one    minute    and    30,000    volts    ap- 


FIG.     2— SECTION      CUT     DOWN     THROUGH 
NEW-PROCESS  LINEMAN'S  SHOE 


FIG.  1— NEW  LINEMAN'S  RUBBER  SHOE  FOR 
PROTECTION   AGAINST   20,000  VOLTS 


sole  should  be  immediately  cemented 
or  vulcanized  in  place.  The  white  rub- 
ber sole  was  selected  for  its  wearing 
quality  and  not  for  its  value  as  an  in- 
sulator. At  the  toe  this  white  rubber 
has  been  brought  up  over  the  end  of 
the  toe  to  cover  the  "stubbing  point. 
The  brown  rubber  which  may  be  seen 


plied  from  salt  water  to  salt  water  for 
forty-five  seconds  did  not  puncture  the 
rubber." 

Before  each  shoe  leaves  the  factory 
it  is  given  a  submerged  test  of  20,000 
volts.     All  shoes  which  fail  under  this 
test  are  destroyed.    The  shoe  is  provided 
with  a  cushioned  sole  made  of  several 
layers  of  cork  canvas  and  rubber.    The 
shoe   lining   is   pressed   into    the    inner 
side    of    the    rubber    instead    of    being 
cemented  to  it,  the  idea  being  to  pro- 
duce as  smooth  and  as  durable  an  in- 
terior as  possible.     The  top  of  the  shoe 
is    made    of    leather    prepared    by    a 
patented  mineral  tanning  process  which 
at    the     same     time     waterproofs     the 
leather    and   eliminates   from    it   every 
trace  of  oil  or  grease.     Tests  made  on 
this  leather  show  that  it  is  not  affected 
by  heat  or  by  cold  and  that  even  boil- 
ing it  in  water  will  not  make  it  crack 
or  become  hard.     No  metal  is  used  in 
any  part  of  the  shoe. 

A  special  stocking  has  been  developed 
-to  go  with  the  shoe,  and  this  stocking, 
it  is  said,  has  solved  the  problem  of 
preventing  the  perspiration  of  the  feet 
which  rubber  boots  and  shoes  ordinarily 
produce.  The  stocking  is  thick  and 
heavy  and  is  made  of  a  combination 
of  wool  and  cotton.  It  is  woven  with 
a  smooth  exterior  and  a  rough  interior. 
The  outside  has  been  made  smooth  so 
that  the  wear  between  the  shoe  and 
stocking  will  be  reduced  to  a  minimum. 
The  inside  has  been  made  very  rough 
so  that,  as  it  is  worn  over  a  man's 
ordinary  sock,  some  free  circulation  of 
air  will  be  permitted  between  the  thick 
stocking  and  the  sock.     This  circulat- 


ing air  prevents  undue  perspiration, 
and,  the  manufacturer  states,  assures 
the  wearer  warm  feet  in  winter  and 
cool  feet  in  summer.  The  stockings 
are  manufactured  in  but  one  size,  but 
this  size  will  fit  any  foot  taking  a  shoe 
varying  in  size  from  No.  6  to  No.  12. 
Because  of  the  peculiar  weave  of  the 
fabric  the  foot  of  the  stocking  can  be 
pulled  to  fit  the  "No.  12"  foot,  or  by 
pulling  the  top  of  the  stocking  after  it 
has  been  placed  on  the  foot  it  can  b« 
reduced  in  size  for  the  "No.  6"  foot. 

Both  the  shoes  and  the  stockings 
have  been  approved  by  the  accident- 
prevention  committee  of  the  N.  E.  L.  A. 

Centrifugal   Pumps 

The  Wheeler  Condenser  &  Engineer- 
ing   Company    of    Carteret,    N.    J.,    I 
building  a  line  of  horizontal  and  verti- 
cal-shaft centrifugal  pumps  for  general 
service  as  well  as  for  condenser  work. 
A  small  motor-driven  unit  for  tank  or 
standpipe  operation  shown  in  the  illus- 
tration is  equipped  with  a  two-part  di- 
vided casing,  with  the  suction  and  dis- 
charge nozzles  in  the  lower  half.     The 
impeller  is  of  the  closed  double-suction 
type,  protected  by  "labyrinth"  wearing 
rings.    The  shaft  is  protected  from  the 
water  by  bronze   sleeves,  which  screw 
onto    the    shaft    and    extend    into    the 
bearing   bracket  boxes.     The  bearings 
are  of  the  ring-oiled  type.     In  the  out- 
board bracket     there     is     a     ring-oiled 
thrust    bearing.      A    feature    of    these 
pumps,  the  manufacturer  points  out,  is 
the  large  size  of  the  bearing  brackets 
and  the  fact  that  they  are  bolted  to  the 
pump    casing,    instead    of    being    cast 
integral  with  them.     The  impellers  are 


SECTIONAL  VIEW   OF   CENTRIFUGAL  PUMP 

cast  in  dry  sand  or  skin  dry  molds,  and 
the  cores  are  made  from  a  core  "sand 
which,  being  in  reality  a  fine  powder, 
when  properly  mixed  and  weathered 
and  baked  into  a  core,  gives  a  surface 
to  which  the  metal  adheres  perfectly. 
The  result,  it  is  claimed,  is  a  finished 
impeller  true  to  pattern. 
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Electric  Automobile  Brake 

Included  among  recent  automobile 
safety  appliances  is  the  electrically 
operated  brake  shown  herewith,  by 
means  of  which  the  car  can  be  brought 
to  an  easy  and  almost  instantaneous 
stop  without  the  driver's  removing  his 
hand   from    the    steering    wheel.      The 


FIG.  1 — CONTROLLER  FOR  OPERATING  ELEC- 
TRIC BRAKE 

brake  is  so  designed  that  an  automo- 
bile equipped  with  the  device  can  be 
going  at  a  speed  of  50  miles  per  hour 
up  to  within  about  35  ft.  of  a  right- 
angle  turn  and  yet  reduce  its  speed  so 
as  to  make  the  turn  easily  at  15  miles 
an  hour.  By  means  of  this  brake  the  car 
is  slowed  down  gradually. 

The  complete  outfit  is  compact  and 
weighs  only  35  lb.  It  consists  essen- 
tially of  a  small  reversible  motor  with 
a  worm  and  worm  wheel  attached  to  a 
drum,  to  which  is  fastened  a  steel 
cable  the  other  end  of  which  is  at- 
tached to  the  brake  equalizer  arm. 
Use  is  made  of  a  special  electric  con- 
troller in  reach  of  the  driver's  hand, 
as  shown  in  Fig.  1.  Two  points  are 
provided  on  the  controller,  one  for 
making  ordinary  stops  and  the  other 
for  emergency  stops.  By  pushing  the 
switch  back  to  its  original  position  the 
brake  is  immediately  disengaged.  The 
motor  of  the  outfit  is  of  the  high-speed 
series-wound  type,  and  it  can  be  oper- 
ated by  either  a  6-volt,  12-volt  or  24- 
volt  storage  battery.  On  the  end  of 
the  armature  shaft  of  the  motor  is  a 


FIG.   2— MOTOR,    BRAKE   DRUM    AND    CABLE 
UNDER   BONNET   OF   CAR 

worm  which  drives  a  gear  through  a 
reduction  of  100  to  1.  This  gear  in 
turn  operates  a  drum  by  an  internal 
>?ear  through  a  reduction  of  4  to  1.  A 
total  reduction  of  400  to  1  is  therefore 
obtained.  When  running  idle,  the 
motor  operates  at  10,000  r.p.m.,  and 
when  under  load  it  can   apply   a   pull 


of  1000  lb.  at  about  the  same  speed  as 
would  be  the  case  with  a  quick  appli- 
cation of  the  hand  emergency  brake. 
After  a  pull  of  1000  lb.  is  exerted  on 
the  cable  a  slipping  clutch  prevents 
any  further  pull  and  a  ratchet  prevents 
the  brake  from  slipping  off.  Because 
of  the  powerful  pull  on  the  brake  cable 
the  brakes  run  in  oil.  The  current 
taken  in  putting  a  1000-lb.  pull  on  the 
cable  is  40  amp.  for  0.4  second. 

In  Fig.  1  is  shown  a  controller  on 
the  steering  column  of  a  Studebaker 
car,  showing  how  the  device  can  be 
operated  by  a  single  finger.  In  Fig.  2 
is  shown  the  reversible  motor,  brake 
drum  and  wire  cable  under  the  bonnet 
on  a  Studebaker  car.  The  electric 
brake  system  is  being  made  by  the 
Hartford  Suspension  Company,  143 
Morgan  Street,  Jersey  City,  N.  J. 


Multiple-Flaming-Arc  Lamps 

An  entirely  self-contained  lighting 
unit  of  the  flaming-arc  type,  designed 
especially  for  use  in  motion-picture 
studios  and  for  engravers'  service,  giv- 
ing a  minimum  production  of  light  of 


FIGS.    1    AND   2 — FRONT   AND  BACK  VIEWS 
OF   STAND   UNITS 

9100  cp.  with  a  range  upward  that  is, 
according  to  the  manufacturer,  the 
Scott  Electrical  Company,  357  Ogden 
Street,  Newark,  N.  J.,  practically  limit- 
less, is  shown  herewith  in  two  forms, 
one  for  lighting  from  the  side  and  the 
other  from  overhead.  The  device  is  of 
the  multiple-arc  type,  the  fixtures 
shown  in  the  accompanying  illustra- 
tions being  provided  with  two  arcs.  In- 
crease in  candle-power  can  be  obtained 
by  increasing  the  number  of  arcs.  The 
mechanism  of  the  lamp  is  very  simple 
and  feed  is  accomplished  by  gravity. 
A  magnet  is  provided  which  when  the 
circuit  is  closed  pulls  the  electrodes 
apart;  arcs  are  then  formed  which  are 
4  in.  in  length.  One  of  the  electrodes 
rests  on  the  periphery  of  a  small  wheel, 
causing  the  upper  electrodes  to  drop 
gradually  as  they  are  consumed.  Use 
is  made  of  a  magnet  dash-pot  to  pre- 
vent sudden  movements  of  the  elec- 
trodes. What  resistance  is  utilized  is 
in  the  form  of  an  open  bank  of  mi- 
chrome  wires  at  the  top  of  the  unit  and 
may  be  considered  as  part  of  it.     It  is 


not  necessary,  it  is  pointed  out,  to  em- 
ploy external  resistance.  The  lamps 
designed  for  side  lighting  are  mounted 
on  telescopic  standards  so  that  the 
height  of  the  fixture  can  be  adjusted. 
Means  are  also  provided  for  changing 
the  angle  at  which  the  light  is  directed. 
These    units    are    also    equipped    with 


FIG.  3 — LAMP  FOR  OVERHEAD  LIGHTING 

15-in.-square  reflectors  with  reflecting 
surfaces  finished  in  aluminum.  The 
overhead  units  are  provided  with  globes 
and  36-in.  reflectors,  as  shown  in  Fig. 
3,  the  mechanism  being  the  same  as 
that  used  with  the  stand  lamp. 


Time-Study  Watches 

Two  types  of  time-study  and  motion- 
study  watches  which  give  direct  read- 
ings in  operations  per  hour,  eliminating 
the  necessity  of  mental  or  pencil  calcu- 
lation, and  which  are  well  adapted  for 
use  in  testing  electrical  apparatus, 
where  the  time  element  is  involved,  are 
now  being  marketed  by  Mortimer  J. 
Silberberg,  451  People's  Gas  Building, 
Chicago,  111.  Fig.  1  shows  a  time-study 
watch  with  its  dial  divided  into  tenths 
and  hundredths  of  minutes  and  with 
figures,  spaced  two  one-hundredths  of  a 
minute  apart,  which  indicate  at  any 
point  of  elapsed  time  what  is  the  corre- 
sponding output  per  hour.  For  in- 
stance, the  watch  as  it  stands  in  the 
illustration    shows    that    the    operation 


FIGS.  1  AND  2 — TIME  STUDY  WITHOUT  AND 
WITH    AN    INTEGRAL    TIMEPIECE 

just  timed  required  sixteen  seconds,  and 
by  direct  reading  it  can  be  seen  that 
375  such  operations  can  be  accom- 
plished in  an  hour.  When  an  operation 
requires  more  than  one  minute  the  fact 
is  noted  by  the  small  hand  on  the  in- 
terior dial.  The  watch  is  started  and 
stopped  by  actuating  the  lever  on  the 


BM 

I'm  ihing  bha  crown 
of  tin-   watch   seta  tha  handa   back   to 

Tha    ma  tei     chronograph,    u    tha 

watch  shov  n  in  Fig.  '■'-  i,;  called,  hi 
corporatad  with  tha  time  itudy  watch 
enteen  jewel  timepiece.  Dial  di- 
viaiona  for  the  timepiece  handa  alone 
are  made  in  hours,  minutes,  aeconda  and 
fifths  of  seconds.  Figures  al  tha  ex- 
treme outer  edge  of  the  dial  Indicate 
operations  per  hour  for  all  operations 
requiring  less  than  a  minute.  The 
number  of  operations  per  hour  if  a 
process  requires  more  than  a  minute 
to  reach  completion  may  be  road  from 
the  figure  of  the  extreme  inner  circle 
on  the  dial,  namely,  82,  86,  40,  45  and 
51.  Interpolation  between  these  figures 
is  so  simple  that  more  figures  were  not 
thought  necessary.  The  master  chrono- 
graph possesses  all  of  the  desirable 
features  of  the  other  time-study  watch 
and,  besides,  relieves  an  observer  of 
the  necessity  of  carrying  two  watches. 
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Oi      tailing    and    Lighting 

equipment  o  ad  on  American  cars  who 

have  produced  more  than  fifty  differenl 

of  In  illations.     Each   Inatalla- 

tion    con    i    I       Of    from       I*    tO    more    than 
.rate    till  it     .    ami    cadi    ol 

units    i.    lubjeel    i"   troublt      In 
tion.     The   total   number  of   po 
Bible    faults,    in    a   system   of   average 
design,   it  is  estimated,   runs  to  more 

than 

The  "Ambu"  device  with  its  charts 
igned  for  use  in  finding  any  of 
many  possible  faults.  The  de- 
rice  ia  equipped  with  a  glass-covered 
dial  provided  with  three  openings  at 
the  sides  and  bottom  of  the  dials  shown, 
through  which  appear  certain  numbers 
or  the  letter  N,  which  are  designated  as 
"Engine  idle;  lamps  off,"  "Engine  idle; 
lamps  on,"  and  "Engine  running; 
lamps  off,"  respectively.  Just  above 
the  surface  of  the  dial  is  a  pointer 
which  moves  according  to  the  con- 
ditions in  the  electrical  units.  On  the 
surface  of  the  dial,  extending  from  a 
point  near  the  center  to  a  point  near 


Trouble-Detecting  Device  for 

Gasoline  -Automobile 

Electric  Systems 

The  "Ambu  trouble-shooting"  instru- 
ment, as  it  is  called,  shown  herewith, 
is  a  device  which  is  designed  for  use  in 
connection  with  charts  in  locating 
trouble  in  gasoline-automobile  electric 
outfits.  The  instrument  is  inclosed  in 
a  wooden  case  and  is  fitted  with  "uni- 
versal-type" terminals  so  that  it  can 
be  attached,  it  is  declared,  to  any  kind 
of  automobile  battery.  In  case  of 
trouble  it  is  connected  to  the  battery 
line.  Indicators  point  to  numbers 
which  the  repair  man  looks   up  in  the 
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charl   which    tate    the  troubh   and  ho* 
.  ■  ify  it.     The  m:  ti  iimciii   i    being 
the  market  by  the    Vmi 
rineering,  Inc.,  1018 
Waba  ii  Avenue,  Chicago. 


Electrically    Heated   Foot 
Warmer 

An  attractively  finished  electric  foot 
warmer  has  been  developed  by  the  In- 
ternational Electric  Company,  Indian- 
apolis,  Ind.,  for  use  especially  in  elec- 


ELECTRIC   FOOT  WARMER 

trie  pleasure  cars.  It  may  be  also  em- 
ployed for  heating  small  bathrooms, 
motion-picture  booths,  or  wherever  de- 
sired as  an  ordinary  foot-warming  de- 
vice. The  warmer  is  made  of  heavy 
highly  polished  cast  aluminum,  and  is 
equipped  with  an  inclosed  heating  ele- 
ment. The  energy  consumption  is  said 
to  be  quite  low,  and  it  is  declared  that 
it  will  not  noticeably  decrease  the  mile- 
age of  an  electric  car.  It  is  portable 
and,  if  desired,  can  be  heated  from  a 
lamp  socket  immediately  before  using 
in  a  car  when  a  small  amount  of  addi- 
tional energy  will  be  sufficient  to  keep 
the  device  warm  and  heat  the  car. 


FIG.    1 — TROUBLE    DETECTOR   FOR   AUTOMO- 
BILE   ELECTRIC    SYSTEM 

charts  where  the  location  of  the  trouble, 
its  cause  and  methods  for  remedying 
it  are  stated.  Thus,  the  manufacturer 
points  out,  hours  of  searching  through 
wire  leads  are  avoided  and  the  use  of 
ammeters,  voltmeters  and  other  instru- 
ments is  not  required.  The  manufac- 
turer states  that  there  are  some  twenty- 


FIG.    2 — TROUBLE-DETECTING   INSTRUMENT 
CONNECTED  TO  AUTOMOBILE  BATTERY 

the  outer  edge,  is  a  heavy  line.     Ex- 
tending from   the  housing  from  below 
are    three    levers.      After    the    instru- 
ment is  fitted  to  the   battery   and   the 
switch  is  placed  in  the  position  speci- 
fied, the  dial  may  be  moved  by  moving 
the  middle  lever   without  moving   the 
pointer.      The    lever    may    be   manipu- 
lated  to  bring   the   heavy   line   on   the 
surface  of  the  dial   directly  under   or 
back  of  the  movable  pointer  in  what- 
ever position  the  pointer  assumes.     In 
testing  a   system  the  repair  man  first 
looks  in  the  list  of  "key  numbers"  and 
finds  the  name  of  the  car  he  is  working 
with.    After  the  name  he  finds  the  year 
and  model  or  type  of  electrical  equip- 
ment.    One  or  more  of  these  specifica- 
tions  serves  to   identify  the   car   accu- 
rately.    Opposite  the  name  of  the  car 
he  will  find  two  numbers  (printed  thus, 
12 — 7,  etc.)  which  are  the  key  numbers 
for    that    particular    car.      The    repair 
man   now   takes  hold   of  the  left-hand 
lever    and    moves    it    one    way    or    the 
other    until    the    first    key    number    is 
shown   in  the  upper  of  the  two  upper 
openings    of   the    dial.      In   the    above- 
named  case  this  number  would  be  12. 
He  next  moves  the  right-hand  lever  un- 
til the  second  number  is  shown  in  the 
lower  of  the  two  upper  openings.   Now, 
with  the  engine  idle  and  lamps  turned 
off,   a   number   is   shown   in   the  lower 
opening;    this    number    refers    to    the 


Spark-Plug  Tester 

A  simple  and  convenient  device  for 
testing  spark  plugs  on  automobiles, 
motorboats,  motorcycles,  etc.,  is  being 
placed  on  the  market  by  the  Pittsburgh 
Electric  Specialties  Company,  Pitts- 
burgh, Pa.  The  "Royal"  tester,  as  it 
is  called,  includes  a  crotch  containing 
the  spark-gap.  When  the  plug  is  in 
good  condition  the  tester  shows  a  spark 
of  the  correct  proportion.  If  the  plug 
is  short-circuited,  no  spark  will  be 
shown.  If  the  porcelain  is  defective, 
the  tester  will  show  an  irregular  spark. 
If  the  motor  has  no  power,  the  tester 
will  show  a  clear  spark,  indicating  that 
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POCKET-SIZE  SPARK-PLUG  TESTING  DEVICI 

the  trouble  is  in  the  mixture.  If  there 
is  a  knock  in  the  motor,  the  tester  wil 
magnify  the  knocking  noise,  and  t 
that  means  the  trouble  can  be  locatec 
in  the  cylinder  in  which  it  occurs.  Thf 
device  is  of  hard  rubber  with  roundec 
corners.  It  measures  5  in.  long' and  « 
convenient  to  carry  in  the  pocket. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


United  States  Chamber  of  Commerce 
Convention 

Committee  on  Maintenance  of  Resale  Prices  Unable  to  Agree  and 
Report  Will  Be  Submitted  to  Referendum 

The  fourth  annual  convention  of  the  Chamber  of 
Commerce  of  the  United  States  took  place  in  Washing- 
ton Feb.  8,  9  and  10,  President  Wilson  addressing  the 
convention  at  the  banquet  of  the  organization  on  the 
night  of  the  10th.  Advocacy  of  a  tariff  commission  was 
one  of  the  principal  features  of  the  convention,  although 
much  of  the  work  dealt  with  questions  of  foreign  trade. 
The  concluding  session  of  the  convention  was  given  over 
to  a  discussion  of  increased  military  preparedness  and 
the  subject  of  national  defense,  speakers  taking  the 
point  of  view  that  it  is  quite  as  necessary  for  the  United 
States  to  be  industrially  prepared  as  to  be  prepared  in 
a  military  sense. 

Among  the  projects  offered  for  the  indorsement  of 
the  convention  were: 

A  proposal  from  the  Cincinnati  Chamber  of  Com- 
merce that  "the  Federal  Reserve  act,  which  now  author- 
izes national  banks  to  make  bankers'  acceptances  based 
on  export  and  import  trade,  be  amended  to  authorize 
national  banks  to  make  such  acceptances  based  on  do- 
mestic trade  and  transactions." 

A  proposal  from  the  Providence  Chamber  of  Com- 
merce to  ask  Congress  to  adopt  a  uniform  national 
incorporation  law  because  of  "the  enormous  develop- 
ment of  the  foreign  trade  of  the  United  States,  which  is 
creating  problems  and  complications  increasingly  diffi- 
cult of  solution  because  of  the  indefinite  status  of  cor- 
porations engaged  therein,  due  to  the  wide  diversity  of 
laws." 

A  petition  from  the  Pittsburgh  Chamber  of  Commerce 
that  Congress  pass  a  new  tariff  schedule  "tending  up- 
ward," especially  to  cover  goods  manufactured  and 
accumulated  during  the  war  by  belligerent  countries. 

A  "move  toward  industrial  efficiency"  from  the  Bos- 
ton Chamber  of  Commerce,  criticising  the  so-called 
"Deitrich  amendment"  to  the  army  appropriation  bill 
of  1915-1916,  "which  prohibited  the  making  of  time 
studies  and  the  payment  of  premiums  and  bonuses  to 
employees." 

A  proposal  by  the  Philadelphia  Bourse  on  the  subject 
lof  the  regulation  of  railroads,  that  the  Interstate  Com- 
merce Commission  be  re-formed  into  district  courts,  one 
court  for  each  freight  traffic  district,  and  that  definite 
limits  be  placed  upon  the  powers  of  the  Interstate  Com- 
merce Commission  along  the  lines  of  regulation  of  rates. 

Opposition  to  government  ownership  of  telegraph  and 
telephone  lines,  from  the  Philadelphia  Bourse. 

A  plan  by  the  American  Specialty  Manufacturers'  As- 
sociation to  amend  federal  laws  dealing  with  unfair  com- 
petition so  as  to  permit  independent  and  individual  judi- 
cial recourse  by  those  injured  by  unfair  competition. 

The  National  Chamber  of  Congress  foreign  relations 
committee  recommended  that  an  international  trade 
commission  be  appointed  by  the  United  States  govern- 
ment with  power  to  investigate  the  chief  foreign  mar- 
kets and  to  make  recommendations  as  to  commercial 
treaties  to  be  negotiated  with  foreign  countries. 


Labor  Exchanges 

The  committee  on  labor  exchanges  in  its  prelimi- 
nary report  merely  suggests  some  of  the  questions  it 
has  before  it  for  study.  It  says:  "The  technical  side 
of  industry  has  been  organized  in  the  United  States 
with  great  success.  Materials  are  selected  with  minute 
care  according  to  chemical  analysis.  All  the  arts  of 
engineering  have  been  utilized  to  provide  processes. 
Machinery  which  is  daily  more  automatic  has  been  de- 
vised to  perform  the  processes  and  to  deliver  products 
of  high  quality.  The  part  of  industrial  production 
which  is  represented  by  materials  and  by  plant  has  been 
standardized  to  a  point  such  that  experts  can  readily 
draw  the  plans,  state  the  specifications  and  erect  the 
plants  for  new  manufacturing  businesses.  Organization 
and  standardization  have  by  no  means  stopped  at  the 
factory  but  have  extended  with  intensified  vigor  to  dis- 
tribution. 

"To  the  human  labor,  however,  which  is  the  first 
requisite  for  the  actual  operation  of  any  industrial  or- 
ganization too  little  attention  in  many  respects  has 
been  given.  In  other  departments  costs  have  been 
figured  to  hundredths  of  a  cent,  but  the  cost  due  to 
shifting  labor  has  been  taken  largely  by  guess,  without 
much  consideration  of  the  gain  or  loss  incident  to  hav- 
ing men  fitted  to  the  duties  they  perform,  the  loss  ac- 
companying the  entrance  of  a  strange  man  into  new 
surroundings,  or  the  loss  which  accrues  when  a  man 
who  is  fitted  to  his  job  and  knows  it  leaves  his  employ- 
ment. The  cost  in  these  ways  to  an  enterprise  has  been 
sensed  in  a  general  fashion  by  many  managers,  but  very 
often  it  has  not  been  specifically  realized." 

Maintenance  op  Resale  Prices 

The  board  of  directors  of  the  Chamber  of  Commerce 
of  the  United  States  have  voted  that  the  report  of  a 
special  committee  of  the  national  chamber  on  the  main- 
tenance of  resale  prices  shall  be  submitted  to  referen- 
dum. The  committee  had  reported  to  the  board  that  it 
was  not  able  to  present  a  unanimous  report. 

A  majority  recommendation  favoring  legislation  per- 
mitting price  maintenance  was  signed  by  seven  mem- 
bers; two  of  them,  however,  modified  their  assent  by 
filing  a  supplementary  report.  The  committee  is  con- 
vinced that  "legislation  permitting  the  maintenance  of 
resale  prices,  under  proper  restrictions,  on  identified 
merchandise,  for  voluntary  purchase,  made  and  sold 
under  competitive  conditions,  would  be  to  the  best  inter- 
est of  the  producer,  the  distributer  and  of  the  purchas- 
ing public,  or  consumer." 

The  supplementary  report,  signed  by  two  members 
who  also  signed  the  majority  report,  recommended  that 
injurious  price  cutting  be  included  within  the  scope  of 
the  jurisdiction  of  the  Federal  Trade  Commission  over 
unfair  methods  of  competition. 

Three  members  of  the  committee  presented  a  minor- 
ity report  "unable  to  approve  of  the  principle  of  price 
maintenance  as  being  in  the  public  interest."  They 
recommended,  therefore,  that  no  legislation  on  the  sub- 
ject be  enacted  at  this  time.  The  conclusions  of  the 
majority  are  that  the  advantages  of  price  maintenance 
are  partly   economic  and  partly  social.     The  minority 
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take  the  ground  that  the  recommendation  of  the  major 
ity  is  directly  contrary  to  the  conclusions  <>t'  federal  and 
state  courts  <>n  matters  of  principle.  They  dwell  upon 
the  Importance  of  trade  being  "unhampered  and  un- 
Bhackled  by  tin*  requirements  or  commands  of  any  men 
or  combinations  of  men,  <>r  any  systems  whatsover," 
and  take  the  stand  that  legislation  legalizing  price  main- 
tenance will  give  vise  to  a  situation  such  that  it  will 
become  difficult  for  small  merchants  and  men  who  seek 

to  enter  manufacturing  to  establish  themselves. 


Los  Angeles  Condemnation  Testimony 
Concluded 

All  testimony  before  the  California  Railroad  Com- 
mission in  connection  with  the  proper  severance  dam- 
ages to  be  awarded  the  Southern  California  Edison 
Company  for  the  condemnation  of  the  Los  Angeles  sys- 
tem by  the  city  has  been  concluded  and  the  city  allowed 
fifteen  days  from  Jan.  26  in  which  to  prepare  and  file 
its  brief.  The  company  is  then  allowed  thirty  days  in 
which  to  prepare  and  file  its  brief,  after  which  the  city 
has  ten  days  to  file  its  brief  in  rebuttal,  if  so  desired. 

In  the  closing  testimony  C.  W.  Koiner,  manager  of 
the  Pasadena  municipal  plant,  and  J.  D.  Ross,  manager 
of  the  Seattle  municipal  plant,  appeared  in  behalf  of 
the  city  and  substantiated  the  value  of  the  physical 
property  as  previously  given  and  in  addition  gave  some 
interesting  testimony  regarding  the  effect  of  municipal 
competition  upon  private  operation.  The  next  witness 
called  by  the  city  was  0.  E.  Clemens,  cost  accountant 
for  the  engineering  department  of  the  bureau  of  power 
and  light,  Department  of  Public  Service.  He  presented 
a  number  of  charts  and  diagrams  showing  the  relation- 
ship between  the  Edison  company's  business  within  the 
city  of  Los  Angeles,  both  power  and  lighting,  exclusive 
of  railway  power,  and  the  business  outside  of  the  city 
of  Los  Angeles  exclusive  of  railway  power.  These 
curves  were  designed  to  show  that  the  outside  business 
has  been  increasing  at  a  faster  ratio  than  the  so-called 
"inside"  business,  also  that  the  general  average  com- 
pound annual  increase  for  the  last  eight  or  nine  years 
has  been  somewhat  better  than  20  per  cent,  even  after 
considering  the  slump  during  the  years  1914  and  1915. 
The  intent  of  these  charts  was  to  show  the  tendency  of 
the  development  of  the  Edison  company  on  the  outside 
of  the  city.  In  addition  to  these  charts,  he  introduced 
several  calculations,  among  which  were  one  showing 
the  Edison  company  operating  the  railway  power  at  a 
loss  and  also  operating  in  the  Pasadena  district  at  a  loss 
where  it  is  in  competition  with  the  municipal  plant. 
He  showed  that  the  Edison  company  would  earn  upon 
the  present  depreciated  value  of  its  property  7.64  per 
cent,  and  by  adding  to  the  return  the  additional  return 
that  would  be  received  provided  that  the  railway  power 
and  the  Pasadena  business  were  placed  upon  an  8  per 
cent  basis  the  actual  net  returns  to  the  Edison  com- 
pany after  severance  would  be  8.55  per  cent. 

E.  F.  Scattergood,  chief  electrical  engineer  for  the 
city,  fixed  total  just  compensation  at  $3,887,838.  He 
also  introduced  a  very  comprehensive  exhibit  showing 
as  the  net  results  of  severance  that  the  generating  plants 
of  the  company  will  upon  recovery  of  peak  be  in  a  better 
position  from  an  operating  standpoint  than  at  present, 
the  basis  for  this  calculation  being  the  fact  that  the 
hydraulic  power  could  be  utilized  more  profitably.  The 
peak  loads  obtaining  in  the  outside  districts  along  with 
the  peaks  of  the  smaller  cities  remaining  to  them  bal- 
anced off  the  load  so  as  to  make  this  possible.  On 
this  account  no  consideration  was  given  by  him  to  the 
diversity-factor  damage. 


The  summation  of  values  as  establii  lied  in  this  hear 

[ng  are  as  follows:  The  Edison  company  valut 
mate  .  \nanee  mi  aCCOUnt  of  operating  losses  at  $10, 
7ih;,^:;<;;  going  value,  $4,713,999;  physical  property 
$4,200,000;  unamortized  bond  discount  and  expense  per 
taining  to  the  Los  Angeles  system,  $380,340,  making  j 
total  of  approximately  $20,000,000.  The  city's  claim: 
wme  lor  a  property  value  of  $3,473,803  and  idle  plan 
compensation  of  $414,035,  making  a  total  of  $3,887,838 
The  railroad  commission  engineers  produced  a  valu< 
of  $3,830,094  for  the  physical  property,  making  no  at' 
tempt  to  fixe  or  determine  severance  values. 


Electric  Light  in  the  Home  Subject  of  Prize 

Winning  Window  Display 

The  names  of  the  successful  contestants  have  jusi 
been  announced  in  the  "Better-Business"  window-dis 
play  contest  recently  conducted  by  the  National  Lamj 
Works  of  the  General  Electric  Company.     Sixty  prizes 


PRIZE-WINNING  DISPLAY — LEHIGH   VALLEY  LIGHT   &   POWER  CO 

ranging  from  an  automobile  to  a  five-dollar  gold  piece 
were  awarded,  to  which  were  added  eighty  "honorable 
mentions"  of  $1  each. 

The  contest  was  carefully  planned  to  give  each  dis- 
tributer of  National  Mazda  lamps  equal  opportunity  tc 
win  any  of  the  fifty  general  awards  or  the  special  award 
offered  for  distributers  in  his  class  or  territory.  One 
feature  which  stimulated  interest  in  the  contest  was  the 
stipulation  that  any  contestant  was  privileged  to  enter 
as  many  displays  as  he  wished. 

Entries  were  judged  on  a  scale  of  ten  points,  divided 
as  follows:  Selling  value,  five  points;  attention  value 
two  points;  unusual  ideas,  two  points;  harmonious  ar- 
rangement, one  point.  The  judges  were  Homer  E 
Niesz,  Commonwealth  Edison  Company,  Chicago,  thir- 
teenth past-Jupiter  of  the  Jovian  Order; -A.  J.  EdgelL 
Society  for  Electrical  Development,  president  of  the 
International  Display  Managers'  Association,  and  N.  H 
Boynton,  manager  of  the  publicity  department  of  the 
National  Lamp  Works. 

The  first  prize  was  awarded  to  the  Lehigh  Valley 
Light  &  Power  Company  of  Allentown,  Pa.,  for  a  clevei 
display  which  told  a  convincing  story  about  Mazda 
lamps  through  the  medium  of  a  series  of  seventeer 
placards  changed  by  a  twelve-year-old  girl.  The  win- 
dow was  arranged  to  represent  the  library  of  a  home 
with  lamps  and  the  placards  as  the  centers  of  attention 
So  effective  was  the  display  that  more  than  1500'lamp^ 
were  retailed  during  the  two  days  it  was  in  operation. 
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Public  Service  Commission  News 

Indiana  Commission 

The  Indiana  Public  Service  Commission  has  indicated 
d  representatives  of  the  Indiana  &  Michigan  Electric 
lompany  that  the  new  schedule  of  compromise  rates  for 
esidential  and  commercial  lighting  and  power  in  South 
lend  and  Elkhart  will  be  approved  by  the  commission 
'hen  two  small  items  in  the  power-rate  schedules  are 
hanged  in  form  slightly  to  correspond  to  the  anti-dis- 
rimination  provisions  of  the  Indiana  utility  law.  By 
ie  terms  of  the  compromise  the  company,  in  return 
>r  a  voluntary  reduction  in  rates,  is  permitted  to  re- 
lin  as  the  valuation  of  its  properties  its  own  figure, 
'hich  is  in  excess  of  that  re-established  by  the  commis- 
ion.  Had  the  company  accepted  the  commission's 
aluation,  it  would  not  have  been  able  to  do  any  new 
nancing  to  take  care  of  necessary  improvements  and 
tpenditures  until  a  substantial  amount  of  the  present 
anded  debt  had  been  called  in.  Under  the  new 
;hedules  the  cities  of  South  Bend  and  Elkhart  will  ob- 
lin  residential  rates  ranging  from  7.5  cents  a  kilowatt- 
our  net  down  to  4  cents.  Commercial  lighting  will  be 
i  the  same  basis,  except  that  the  last  step  for  this 
ass  will  be  3.5  cents.  The  power  rates,  with  the  excep- 
on  of  the  two  schedules  for  large  consumers,  will  re- 
iain  practically  as  they  were  before  the  rate-making 
sgotiations  began. 

Wisconsin  Commission 

The  question  of  interlocking  ownership  was  brought 
ifore  the  Railroad  Commission  of  Wisconsin  in  a  com- 
aint  charging  the  Hussa  Brothers  Light  &  Water 
ompany  with  excessive  rates.  The  lighting  company's 
ant,  it  was  brought  out,  was  used  jointly  by  the  Hussa 
rewing  Company,  to  employees  and  stockholders  of 
hich  company  free  service  was  rendered.  The  com- 
ission  held  that  the  rendering  of  free  service  to  stock- 
)lders  and  employees  of  the  brewing  company  is  illegal 
id  must  be  discontinued,  and  that  the  affairs  of  the 
vo  companies  should  be  entirely  separated. 
It  was  further  held  in  this  case,  regarding  the  sub- 
ct  of  minimum  rates  and  meter  charges,  that  since 
ilities  are  required  to  furnish  meters,  the  interest 
i  which  is  carried  by  the  general  investment  allowed, 
monthly  meter  rental  of  25  cents  should  be  discon- 
aued  and  there  should  be  substituted  a  minimum  bill 
:  cover  consumer  costs.  The  minimum  bill  allowed  by 
ie  commission  was  75  cents  per  horsepower  per  month 
!r  all  power  customers  and  $1  per  month  for  mixed 
nsumers,  or  those  using  light  and  having  less  than  1 
».  of  power  load  supplied  through  the  same  meter. 
The  commission,  in  considering  the  application  of  the 
rht  and  water  commission  of  the  city  of  Barron  for 
thority  to  adjust  rates,  rules  and  regulations,  has 
Id  down  a  policy  to  be  followed  by  municipal  plants  in 
eir  relations  with  the  cities  in  which  they  are  estab- 
hed.  The  commission  held  that  it  is  good  business 
licy  to  treat  a  municipal  water  plant  or  electric  plant 

an  enterprise  separate  and  distinct  from  the  munici- 
■lity  itself  and  have  accounts  kept  accordingly,  and 
at  the  city,  if  such  policy  is  followed,  should  pay  the 
ility  at  a  reasonable  rate  for  all  service  rendered  the 

y,  in  order  to  avoid  unjust  discrimination  in  favor 

the  taxpayers  of  the  city  as  against  the  consumers. 
]!e  city  should  also  provide  all  funds  required  for  plant 
tensions,  etc.,  and  the  utility,  on  the  other  hand, 
?3uld  pay  the  city  a  reasonable  amount  as  taxes  and 
j  interest  on  the  city's  equity  in  the  property  of  the 
Jlity,  in  order  to  avoid  unjust  discrimination  in  favor 
a|  the  consumers  as  against  the  taxpayers. 
That  the  loss  of  part  of  a  public-utility  property 
[ rough  "an  act  of  God"  should  not  be  borne  entirely 


by  the  company,  but  also  by  the  customers,  was  the  sub- 
stance of  a  decision  of  the  Wisconsin  commission  in  a 
case  involving  the  rates  of  the  Viola  Light  &  Power 
Company.  Certain  reductions  in  rates  were  ordered  by 
the  commission,  but  not  all  that  the  operating  expenses 
would  apparently  allow.  The  commission  held  that  the 
operating  expenses  of  the  company  as  reported  to  the 
commission  appeared  abnormally  high,  when  compared 
with  the  expenses  of  other  plants  similarly  situated, 
and  that  on  the  basis  of  an  allowance  of  reasonable 
operating  expenses  some  reduction  in  rates  was  possi- 
ble, but  that  a  still  further  reduction  should  not  be 
made  at  the  present  time  in  view  of  the  necessity  of 
amortizing  some  of  the  early  losses  suffered  by  the 
plant,  and  in  view  of  the  necessity  of  the  company's 
changing  its  policy  of  requiring  customers  to  furnish 
meters  to  accord  with  the  provisions  of  the  public  utili- 
ties law,  which  provides  that  the  utility  must  own  alt 
of  the  equipment,  the  company  having  undertaken  to 
furnish  meters  hereafter  to  customers  and  to  acquire 
by  purchase  the  meters  now  owned  by  consumers. 

The  "early  losses"  referred  to  which  must  be  amor- 
tized are  the  washing  out  of  the  company's  dam  on  the 
Kickapoo  River  two  weeks  after  the  plant  had  been  put 
in  operation.  This  made  it  necessary  to  erect  and  main- 
tain a  cofferdam  for  two  years  until  the  completion  of 
a  second  concrete  dam. 

Pennsylvania  Commission 

An  opinion  has  been  filed  by  Commissioner  Breit 
overruling  the  objections  filed  by  the  borough  of  Lans- 
dale  to  the  granting  of  a  certificate  of  public  conve- 
nience to  the  Towamensing  Electric  Company  to  oper- 
ate in  the  township  of  that  name  in  Montgomery  County, 
and  the  charter  application  will  be  sent  to  the  Governor. 
The  decision  was  rendered  in  a  case  which  has  attracted 
general  attention  because  of  the  effect  it  may  have  in 
other  parts  of  the  State.  The  borough  furnishes  power 
to  consumers  living  outside  of  its  limits  and  declared 
through  its  representatives  that  it  was  furnishing 
enough  to  meet  the  demand. 

The  opinion  says  that  the  borough  claims  to  have  the 
right  to  furnish  power  outside  of  its  corporate  limits, 
under  the  borough  code,  but  that  this  question  need  not 
be  determined  now.  The  commission  declares  that 
"it  could  not  be  safely  maintained  when  service  is 
furnished  from  the  surplus  current  of  a  municipal  plant 
that  the  same  diligent  effort  will  be  made  to  develop  the 
territory  and  install  facilities  within  the  reach  of  every- 
one desiring  service  as  would  be  the  case  with  a  pri- 
vate company,  since  the  latter  is  always  more  or  less  en- 
gaged in  seeking  ways  and  means  of  pushing  forward 
its  plant  operations." 

New  York  Commissions 
The  Public  Service  Commission  for  the  First  District 
has  requested  the  Interborough  Rapid  Transit  Company 
to  make  provision  for  supplying  electricity  to  the  New 
York  Municipal  Railway  Corporation  for  the  operation 
of  its  lines  under  the  dual-system  contracts.  These  con- 
tracts allow  the  New  York  Municipal  Corporation  to. 
purchase  power  for  ten  years  after  the  new  system  is 
placed  in  operation.  The  Interborough  will  have  power- 
house capacity  to  produce  much  more  electricity  than  it 
will  need  for  the  operation  of  its  own  system,  and  the 
commission  therefore  suggests  that  it  will  be  a  saving 
both  to  the  companies  and  to  the  city  if  it  should  allow 
the  New  York  Municipal  Corporation  to  purchase  the 
needed  energy.  In  this  connection  the  New  York 
Municipal  Railway  Corporation  recently  submitted  a 
proposal  to  the  commission  to  purchase  energy  from  the 
Transit  Development  Company  at  a  fiat  rate  of  1  cent 
per  kilowatt-hour.  The  commission  disapproved  this 
proposal  on  the  ground  that  the  flat  rate  was  too  high. 
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trie  Vehicle!  In  England*— There 

«i'ic  in  use  111  England  at  the  ^<^\  of 
1916  660  electric  vehicles,  as  <<>m p:i i»tl 
uitii  160  at  ih.'  end  of  191  I. 

>••  itsei  land  i<»  Elecl  rifj  \n  Ite  Rail- 
roads. Ni  w  comet  bj  way  ol  London 
of  the  intention  of  tin-  Swiss  govern- 
ment t<>  transform  all  its  federal  rail- 
ways   into    an    electrified    system.      The 

estimated  cost  is  put  at  $100,000,000. 

Coat  of  Electrical  N\ork  at  Panama- 
Pacific  Exposition. — The  electrical  work 

in  tin-  twelve  main  buildings  at  the 
Panama-Pacific  International  Imposi- 
tion COSt  $62,014,  or  a  little  over  1  per 
cent  of  the  total  cost  of  these  build- 
ings. 

Educational  Monthly  Issued  by  Con- 
tractor.— Current  Topics  is  the  name 
of  an  educational  electrical  paper 
which  is  being  issued  monthly  by  the 
I'ii  City  Electric  Company  of  Daven- 
port, Iowa,  and  Moline,  111.  The  paper 
is  written  for  the  customers  and 
prospective  customers  of  the  firm. 

Work  to  Be  Resumed  on  40,000-hp. 
Mexican  Plant. — The  Mexican  North- 
ern Power  Company  will  soon  resume 
work  on  its  40,000-hp.  hydroelectric 
project  at  Hoquilla,  in  the  State  of 
Chihuahua,  Mexico.  The  dam  across 
the  Conchos  River  came  through  the 
revolutions  unscathed,  and  the  hydro- 
electric plant  and  power  transmission 
system  will  be  built  as  soon  as  possible. 

Increasing  Use  of  Pocket  Flashlamps 
in  England. — Some  interesting  facts 
concerning  the  boom  of  electric  pocket 
flashlamps  appear  in  the  Daily  Mail 
of  London.  According  to  that  publi- 
cation, two  London  firms  have  pro- 
duced between  them  no  less  than  2,000,- 
000  batteries  during  the  past  year. 
Prior  to  the  war  only  about  50,000  such 
batteries  were  made  in  the  United 
Kingdom  in  twelve  months.  One  manu- 
facturer now  has  a  staff  of  400,  mostly 
women,  doing  nothing  else  but  making 
flashlamp  batteries. 

Russian  Central-Station  Statistics. — 
According  to  published  statistics  of 
Russian  electric-light  stations  in  which 
particulars  of  about  eighty  of  the  225 
stations  are  given,  forty-seven  stations 
possess  steam  plants  of  a  total  rating 
of  221,000  kw.,  sixteen  stations  have 
oil  or  gas  engines  of  a  total  rating  of 
9572  kw.,  and  sixteen  stations,  with  a 
rating  of  9692  kw.,  have  both  steam 
engines  and  internal-combustion  en- 
gines. Only  one  station  (in  Suchum 
Kale,  Caucasia,  a  town  of  30,000  inhab- 
itants) uses  water-power.  It  possesses 
"horizontal  435-kw.  Francis  turbines. 

Recording  Telephone  Messages  in 
Load  Dispatching. — At  the  power  house 
of  the  Pennsylvania  Water  &  Power 
Company  and  at  the  Highlandtown 
substation  all  telephone  messages  re- 
garding load  dispatching  are  recorded 
on  a  dictaphone  cylinder.  The  mouth- 
piece of  the  dictaphone  is  fastened 
right  above  that  of  the  telephone,  and 
all  messages  received  are  repeated.  The 
cylinders  from  the  two  stations  serve 
as  a  check  on  each  other.  If  one  sta- 
tion is  slow  in  answering,  it  will  be  re- 
vealed by  a  difference  in  the  recorded 
time  on  each  cylinder. 


Current  News 
and  Notes 

Timelj  items  on  electrical  happening! 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


St.  Paul  Discontinues  Gasoline 
Lamps.  The  lily  of  St.  Paul,  Minn., 
on  .Ian.  l  discontinued  the  use  of  1000 
gasoline  street  lamps.  They  were  su- 
perseded by  2f>()-watt  electric  lamps  in- 
stalled by  the  St.  Paul  Gas  Light  Com- 
pany, which  furnishes  energy  for  the 
lights  at  a  rate  of  $30  a  year.  They 
were  installed  on  the  old  poles  and  will 
lie  maintained  by  the  city. 

Governor  Makes  Nominations  for 
New  York  Commissions.  —  Governor 
Whitman  of  New  York  State  sent  to 
the  Senate  this  week  the  nomination  of 
Travis  H.  Whitney  and  Charles  S. 
Hervey  as  members  of  the  Public  Serv- 
ice Commission  for  the  First  District, 
and  of  Frank  Irvine,  a  former  Cornell 
professor,  who  has  been  a  Public  Serv- 
ice Commissioner  since  1914,  for  a  five- 
year  term  on  the  commission  for  the 
Second  District. 

Tacoma  to  Prevent  Sale  of  Energy 
by  Isolated  Plants. — Following  reports 
that  owners  of  business  blocks  operat- 
ing steam-heating  and  electric  plants 
in  Tacoma,  Wash.,  are  selling  electric 
energy  for  lighting,  the  City  Council 
is  having  a  report  made  on  the  matter. 
The  city  charter  prevents  private  cor- 
porations or  individuals  going  into  the 
commercial  lighting  business  in  compe- 
tition with  the  Tacoma  municipal  plant. 
If  it  is  found  that  private  parties  are 
selling  electric  energy,  the  Council  will 
institute  proceedings  to  have  the  prac- 
tice discontinued. 

Water  Powers  of  Europe. — Statistics 
of  the  Imperial  Russian  Technical  So- 
ciety show  the  available  water-power 
in  European  Russia,  including  Finland, 
the  Urals  and  Caucasia,  to  be  roughly 
30,400,000  hp.  The  potential  water- 
power  of  Germany,  chiefly  in  Bavaria, 
is  about  1,000,500  hp.,  that  of  Switzer- 
land 2,532,000  hp.,  and  that  of  Sweden 
more  than  6,000,000  hp.  Of  Sweden's 
available  water-power  about  3,500,000 
hp.  is  not  yet  utilized.  In  Switzerland 
300,000  hp.  and  in  Italy,  in  the  Pied- 
mont province  alone,  more  than  400,000 
hp.  is  utilized,  whereas  hardly  250,000 
hp.  is  utilized  in  Russia. 

The  Value  of  Indiana's  Utilities. — 
In  a  paper  presented  before  the  Febru- 
ary meeting  of  the  Indiana  Engineer- 
ing Society  H.  O.  Garman,  chief  engi- 
neer of  the  Public  Service  Commission 
of  Indiana,  said:  "In  this  State  there 
are  approximately  1100  telephone  ex- 
changes valued  at  $35,000,000,  349  elec- 
tric utilities  valued  at  $69,438,000,  286 
water  utilities  valued  at  $21,662,000,  67 
artificial  gas  utilities  valued  at  $31,- 
670,000,  8500  miles  of  steam  railways 
valued  at  $476,204,000,  and  3000  miles 
of  interurban  and  street  railways 
valued  at  $102,000,000." 


\ mount    of    Tungsten    Used    In    In 
candescent-Lamp    Manufacture.  —  The 
amount   of  standard  tungsten  on 
in     the     manufacture     of     incandi 
lamp     in  i  In-  l  fnited  Slate    in  191 
in  the  neighborhood  of  i  ^  tons. 

.Many      Women     Holders     of     Puhlir 
Utility      Stocks.  —  Statistics      recently 
compiled  concerning  fifteen   repi  i 
tive    public    utilities    in    different    parts 

of    I  he    I  'nited    Slate,,    revealed    that    of  | 

total  of   In, i) i. i  stoekholdi  !  were 

women. 

Tax    on     Electricity    in    Russia,     & 
specting  the  contemplated   taxatii 
electricity  in  Russia,  it  is  stated 
according    to    preliminary    calculation 
of  the   Ministry   of   Finance,   this  par- 
ticular tax  is   expected  to   yield   about 
17,500,000  rubles  ($13,000,000)  a  yi 

Group  Insurance  for  Rochester  Rail- 
way &  Light  Employees. — The  Roches- 
ter Railway  &  Light  Company  contem- 
plates insuring  all  of  its  employees  un- 
der the  group  plan,  the  company  to  con- 
tribute one-half  of  the  dues  of  those 
who  are  members  of  the  benevolent  as- 
sociation.    Policies  will  be  for  $1,000. 

Baltimore's  December  Peak  Breaks 
Record. — The  December  peak  load  ol 
the  Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore,  whicr 
was  40,580  kw.  for  one  hour,  broke  all 
records.  It  was  33  per  cent  highei 
than  the  1914  peak.  The  output  foi 
the  month  was  18,774,650  kw.-hr.,  o< 
48  per  cent  more  than  that  of  1914. 

Minneapolis  Company's  New-Busines-- 
Growth. — During  the  year  1915  the 
Minneapolis  General  Electric  Companj 
increased  its  number  of  electric  cus- 
tomers more  than  7000,  its  lighting  loac 
by  9400  kw.,  and  its  power  load  by  500( 
hp.  During  the  year  1990  already-buii 
houses  were  wired  on  contracts  securec 
by  the  company's  sales  department,  anc 
11,178  electric  household  appliance; 
were  sold  by  the  various  applianc* 
dealers  and  the  company. 

Brooklyn  Edison's  Maximum  Loai 
Increased  by  26  per  Cent  in  1915. — Th' 
maximum  load  of  the  Edison  Electri 
Illuminating  Company  of  Brooklyn 
N.  Y.,  was  62,000  kw.  in  1915,  an  in 
crease  of  12,700  kw.,  or  26  per  cent 
over  1914.  The  largest  daily  outpu 
during  1915  was  805,100  kw.-hr.,  whic 
is  215,100  kw.-hr.,  or  36  per  cem 
greater  than  the  maximum  for  191*=' 
The  1915  output  was  143,997,941  kw.-hr 
or  31,720,515  kw.-hr.  greater  than  th 
1914  output. 

Alton  Gas  &  Electric  Franchise  Rt 
pealed.— The  City  Council  of  Alton,  111 
has  repealed  a  fifty-year  franchisi 
which  was  to  begin  in  1918,  granted  o 
Nov.  22,  1908,  to  the  Alton  Gas  &  Elec 
trie  Company.  The  repeal  was  in  th 
nature  of  a  retaliation  because  of  th 
failure  of  the  electric  company  to  bui! 
an  extension  of  its  street-car  service  t 
the  site  of  the  new  State  Insane  Ho 
pital.  The  electric  company  now  is  oj 
erating  under  a  twenty-year  franchi; 
granted  it  on  March  10,  1898.  Tr 
Council  acted  on  the  advice  of  the  co 
poration  counsel,  who  held  that  as  tl 
fifty-year  franchise  had  not  Ween  ei 
tered  upon  it  could  be  repealed. 
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Co-operation  Dinner  Given  by  Green- 
ville (Ohio)  Electric  Company.— Mer- 
chants and  citizens  of  Greenville,  Ohio, 
and  neighboring  towns  which  are  served 
by  the  lines  of  the  Greenville  Electric 
Light  &  Power  Company  were  the 
guests  of  the  company  at  a  "co-opera- 
tion dinner"  Feb.  2. 

Ohio  Industrial  Safety  Exposition. — 
The  second  annual  Ohio  industrial 
safety .  exposition  was  held  at  Cleve- 
land during  the  week  ended  Jan.  29. 
Almost  every  phase  of  safety  work  was 
discussed  at  the  meetings  held  during 
the  exposition.  Data  relating  to  acci- 
dents in  different  occupations  and  com- 
pensation during  certain  periods  were 
presented,  and  guards  for  various  ma- 
chines and  appliances,  danger  signals, 
samples  of  imperfectly  constructed  boil- 
ers and  accessories,  as  well  as  approved 
types,  were  displayed. 

Energy  Required  by  the  Panama- 
Pacific  Exposition. — The  electrical  en- 
ergy which  was  consumed  by  the  Pan- 
ama-Pacific International  Exposition 
and  which  was  supplied  by  the  Pacific 
Gas  &  Electric  Company  amounted  to 
2,334,953  kw.-hr.  during  the  pre-Ex- 
position  and  post-Exposition  periods 
and  to  15,986,085  kw.-hr.  during  the 
Exposition  period  proper,  a  total  of 
18,321,038  kw.-hr.  The  revenue  de- 
rived from  the  sale  of  this  energy  was 
$320,211.  The  peak  load  was  8200 
kw.,  and  came  on  Feb.  20,  1915.  The 
largest  daily  energy  consumption  was 
over  80,000  kw.-hr.,  which  was  used  on 
the  first  day  of  the  closing  week. 

Telephone  Development  in  Largest 
Cities. — The  latest  statistics  compiled 
by  the  Bell  Telephone  Company,  giv- 
ing the  average  number  of  people  to 
every  Bell  telephone  in  some  of  the 
largest  cities  in  the  United  States, 
place  Chicago  and  Albany  in  the  lead, 
with  6.1  people  to  a  telephone.  Los 
Angeles  is  next  with  6.8,  followed  by 
Washington  with  7.2  and  Detroit  with 
7.8.  Boston  has  8.4,  New  York  8.5, 
and  Philadelphia  11.5.  Jersey  City 
showed  the  least  development,  with  one 
telephone  to  every  23.8  people.  Other 
cities  are  as  follows:  St.  Louis,  12.7; 
Pittsburgh,  11.5;  Cleveland,  11.9;  New- 
ark, 15.6;  Buffalo,  12.3;  Providence, 
10.1,  and  Rochester,  16.1;  while  the 
average  of  all  of  these  cities  was  11.2. 

New  York  Commission  to  Decide 
Whether  Utility  or  Apartment-House 
Owner  Shall  Supply  Tenants'  Meters. — 

An  investigation  was  started  this  week 
by  the  Public  Service  Commission  for 
the  First  District  of  New  York  into  the 
question  of  whether  the  electric-lighting 
company  or  the  apartment-house  owner 
shall  supply  tenants  in  large  apart- 
ment houses  with  individual  service 
meters.  The  matter  came  up  through 
the  action  of  the  commission  a  few 
months  ago  in  ordering  a  general  cut 
in  rates  for  electricity.  Two  of  the 
commissioners  then  took  the  ground 
that  the  company  should  be  required 
to  supply  only  one  meter  for  each  serv- 
ice which  it  performed.  This  meant 
that  in  a  large  building  containing 
many  tenants  the  owners  of  the  build- 
ing would  have  to  install  individual 
meters. 


Illumination  Load  and  Cost  at  Pan- 
ama-Pacific Exposition. — Excluding  the 
State  and  foreign  section,  the  illumi- 
nation of  the  buildings  and  grounds  of 
the  Panama-Pacific  International  Expo- 
sition produced  a  load  of  5216  kw.,  of 
which  1700  kw.  was  for  searchlamps, 
450  kw.  for  arc  lamps  and  3066  kw. 
for  incandescent  lamps.  The  electric 
illumination  cost  $630  per  night  for 
energy  and  $135  per  night  for  labor, 
repairs  and  maintenance. 

French  Academy  of  Sciences  Physics 
Prize  for  Pupin. — The  Hebert  prize  for 
physics  has  been  awarded  by  the 
French  Academy  of  Sciences  to  Prof. 
M.  I.  Pupin  for  his  important  services 
to  telegraphy  and  telephony  and  his 
method  of  harmonic  analysis.  Professor 
Pupin  has  turned  over  the  prize,  which 
was  1000  francs  (about  $200),  to  a 
fund  for  women  and  children  who  have 
been  made  widows  and  orphans  by  the 
present  European  war.  The  Hughes 
prize  was  awarded  by  the  Academy  to 
M.  R.  Marcelin,  a  young  scientist  of 
the  first  rank,  and  the  Gaston  Plante 
prize  to  M.  Marcel  Molin  for  his  re- 
searches in  radiation.  Both  of  these 
men  were  killed  in  September,  1914. 
Of  the  thirty-seven  awards  made, 
eleven  were  to  men  who  fell  in  battle. 

Large  Increase  in  Public  Utilities 
Securities  Held  by  American  Banks. — 
The  report  of  the  comptroller  of  cur- 
rency for  the  year  ended  June  30,  1915, 
shows  that  the  largest  increase  in  per- 
centage of  security  holdings  by  banks 
of  the  United  States  during  the  year 
occurred  in  those  of  public  utilities. 
The  increase  in  percentage  was  30.7, 
while  the  increase  in  gross  was  $80,- 
000,000,  or  the  second  largest  gross  in- 
crease. Savings  banks  show  the 
largest  increase  in  holdings  of  public- 
service  bonds  other  than  those  of  rail- 
roads. National  banks  increased  their 
holdings  of  public -utility  securities  by 
only  $2,000,000.  State  banks  increased 
their  holdings  of  public-utility  issues 
by  about  $16,000,000.  On  June  23, 
1915,  there  were  held  by  banks  of  the 
United  States  public-utility  securities 
to  the  total  value  of  $663,900,000,  com- 
pared with  $583,900,000  on  June  30, 
1914. 

Plans  for  Government  Control  of  En- 
ergy Supply  in  Saxony. — Plans  have 
been  laid  for  the  government  control  of 
all  central-station  plants  and  distribu- 
tion systems  in  Saxony  and,  according 
to  the  latest  dispatches,  will  in  all 
probability  be  favorably  acted  upon  by 
both  legislative  bodies  of  the  state. 
Besides  purchasing  a  number  of  cen- 
tral stations,  it  is  proposed  to  erect 
two  or  more  large  steam-power  plants 
and  to  construct  a  high-voltage  trans- 
mission and  distribution  system.  The 
entire  undertaking,  if  carried  out,  will 
cost  the  state  in  the  neighborhood  of 
$15,000,000.  The  first  plant  will  be 
erected  at  Regis,  near  Leipzig,  at  a  cost 
of  about  $2,500,000,  and  the  second 
near  Dresden  at  a  cost  of  about  $3,- 
250,000.  Estimates  place  the  cost  of 
the  high-voltage  transmission  and  dis- 
tribution system  at  $2,500,000.  Large 
coal  fields  have  already  been  acquired 
by  the  government  near  Regis  and 
Dresden. 


Safety  Dinner  at  Chicago. — The  cen- 
tral committee  on  safety  of  the  Com- 
monwealth Edison  Company  on  Jan.  31 
gave  the  intermediate  safety  commit- 
tees, which  are  composed  of  the  com- 
pany's foremen  and  men  of  higher  rank, 
a  complimentary  dinner.  W.  L.  Abbott, 
vice-chairman  of  the  central  committee, 
presided,  and  addresses  were  delivered 
by  the  following  men:  Samuel  Insull, 
president  of  the  Commonwealth  Edison 
Company,  on  "The  Fundamental  Im- 
portance of  Co-operation  in  Safety 
Work";  Charles  B.  Scott,  manager  of 
the  Safety  Bureau,  on  "Personal  Cau- 
tion," and  Scott  C.  Robinson  of  the 
Commonwealth  Edison  Company  on  "A 
Resume  of  Last  Year's  Safety  Cam- 
paign." Mr.  Insull  also  presented  John 
Botefuhr,  who  during  the  year  had 
saved  the  life  of  a  fellow  workman, 
with  a  gold  medal.  During  1915  there 
was  but  one  fatal  accident  among  the 
company's  employees,  although  the 
average  for  past  years  amounted  to 
seven. 

International  Engineering  Congress 
Proceedings. — The  committee  of  man- 
agement, International  Engineering 
Congress,  1915,  announces  that  the  vol- 
ume on  mechanical  engineering  is  ready 
for  distribution,  and  the  members  who 
have  subscribed  to  this  volume  will  soon 
receive  it.  The  other  volumes  will  be 
issued  as  rapidly  as  possible.  Owing 
to  the  large  amount  of  material  to  be 
reprinted  and  the  thousands  of  copies 
to  be  bound,  the  work  cannot  be  carried 
on  with  greater  speed.  However,  it  is 
hoped  that  within  two  months  the  en- 
tire set  will  be  completed.  Members 
who  did  not  send  in  their  final  selec- 
tions may  be  disappointed  in  not  secur- 
ing all  the  volumes  they  might  have 
had  in  mind,  and  at  this  date  the  com- 
mittee has  decided  to  close  the  lists  for 
certain  volumes  which  have  been  sent 
to  the  press.  It  may  be  possible  to 
supply  members  who  apply  at  this  late 
hour  with  copies  of  volumes  which  have 
not  gone  to  press.  W.  A.  Cattell,  425 
Foxcroft  Building,  San  Francisco,  is 
secretary. 

Government  to  Test  Radio  Prepared- 
ness for  Mobilization  Purposes  on 
Washington's  Birthday.— On  Feb.  22 
the  government  will  make  its  first  move 
toward  testing  radio  preparedness  for 
the  purpose  of  quickly  mobilizing  mili- 
tary forces  in  every  part  of  the  country, 
when  a  war  message  will  be  flashed  out 
from  the  Rock  Island  (111.)  arsenal  sta- 
tion. At  11  o'clock,  central  time,  on  the 
night  of  Feb.  21,  a  "stand-by"  message 
will  be  sent  out,  after  which  the  fed- 
eral government  will  deliver  by  mes- 
senger a  military  dispatch  to  the  Rock 
Island  Arsenal.  This  message,  the  con- 
tents of  which  will  be  unknown  to  the 
Rock  Island  operator  up  to  the  time  the 
messenger  delivers  it,  will  be  sent  out 
to  be  picked  up  by  all  stations  within 
hearing  distance.  Forty-five  stations 
have  been  designated  to  relay  the  mes- 
sage, which  will  be  delivered  in  every 
city  or  state  to  the  mayor  or  governor. 
It  is  admitted  in  government  circles 
that  the  whole  plan  is  to  learn  how 
quickly  an  army  of  3,000,000  soldiers 
could  be  mobilized  in  the  event  of  a  na- 
tional emergency. 
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Cleveland  Engineering  Society. — On 
■  Major  8.  P.  Bond,  In  chai 
the  Cleveland  division,  addre  sod  the 
Cleveland  Engineering  Society  on  the 
engineering  training  thai  la  given  at 
u.   i    Point 

Jovian  League  Organised  al  New 
Orleans,  la.--  With  Col.  Joseph  H. 
De  Grange,  secretary  of  the  \< m 
Orleans  Railway  &  Light  Company,  as 
president,  s  Jovian  I  sag  ue  ha 
organised  al   Nev;  Orleans,  La. 

Los  Angeles  Jovian  League. — Rev. 
Charles  C.  Selecman,  pastor  of  Trinity 
Auditorium,  spoke  before  the  Los  An- 
geles  Jovian  League  on  Jan.  26  on  "The 
Conversion  of  Jove."  The  league  will 
hold  its  next  Jovian  rejuvenation  on 
Feb.  18. 

Detroit  Engineering  Society. — The 
next  meeting  of  the  Detroit  Engineer- 
ing Society  will  be  held  Feb.  18. 
Charles  L.  Weil,  engineer  for  the  Dia- 
mond Crystal  Salt  Company,  will  talk 
on  "Notes  on  the  Salt-Making  Indus- 
try." 

South  Dakota  Electrical  Association. 
— Central-station  owners  and  operators 
in  the  State  of  South  Dakota  propose 
to  organize  an  electrical  association, 
and  a  preliminary  meeting  for  that  pur- 
pose has  been  called  for  Feb.  22  at  the 
Hotel  Carpenter,  Sioux  Falls,  S.  D. 

Electrical  Supply  Jobbers'  Associa- 
tion.— At  the  coming  meeting  of  the 
Electrical  Supply  Jobbers'  Association 
to  be  held  in  the  Hotel  Statler,  Detroit, 
Mich.,  Feb.  15,  16  and  17,  Edward  N. 
Hurley,  vice-chairman  of  the  Federal 
Trade  Commission,  will  address  the 
association  at  an  open  manufacturers' 
session,  Feb.  15. 

Convention  of  Pennsylvania  Electric 
Association. — At  a  meeting  of  the  ex- 
ecutive committee  of  the  Pennsylvania 
Electric  Association  (State  branch  of 
the  National  Electric  Light  Associa- 
tion) held  in  Harrisburg,  Feb.  3,  it  was 
decided  to  hold  the  1916  convention  of 
the  association  at  the  Forest  Inn, 
Eagles  Mere,  Pa.,  Sept.  5,  6,  7  and  8. 

Ohio    Electric    Light    Association. — 

The  committee  in  charge  of  the  1916 
convention  of  the  Ohio  Electric  Light 
Association  to  be  held  at  Cedar  Point, 
Ohio,  July  18,  19,  20  and  21,  consists 
of  G.  E.  Miller,  Cleveland;  W.  S.  Cul- 
ver, C.  J.  Ratterman  and  H.  J.  Hoover, 
Cincinnati;  A.  A.  Serva,  Fort  Wayne, 
Ind.;  W.  E.  Richards,  Toledo,  and 
George  S.  Vail,  Cleveland. 

Empire  State  Gas  and  Electric  Asso- 
ciation.— At  the  "electric  production 
meeting"  of  the  Empire  State  Gas  and 
Electric  Association  on  Jan  14  at  Bing- 
hamton,  N.  Y.,  these  topics  were  dis- 
cussed: "Production  Costs,"  "Centrif- 
ugal Versus  Reciprocating  Boiler- 
Feed  Pumps,"  and  "Boiler-Room  Effi- 
ciency Apparatus."  The  regular  month- 
ly meeting  of  the  executive  committee 
was  held  on  Jan.   19. 

Convention  of  Iowa  Section,  N.  E. 
L.  A. — The  Iowa  Street  &  Interurban 
Railway  Association,  the  Iowa  District 
Gas  Association  and  the  Iowa  Section 
of  the  National  Electric  Light  Associa- 
tion will  hold  a  joint  convention  at  the 
Julian     Dubuque     Hotel     at     Dubuque, 
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Iowa,  on  May  10,  11  and  12.  It  was 
originally  planned  to  hold  this  meeting 
a  wool,  later,  but  on  account  of  the  Na- 
tional Electric  Light  Association's  con- 
vention at  Chicago  during  the  week  of 
May  22  the  dates  were  changed. 

The  Radio  Club  of  America. — The 
next  meeting  of  the  Radio  Club  of 
America  will  be  held  Feb.  18,  at  8.15 
p.  m.,  in  Room  301,  Engineering  Build- 
ing, Columbia  University,  New  York 
City.  Dr.  J.  Zenneck  will  present  a 
paper  on  "Problems  in  Modern  Radio 
Engineering."  In  a  non-mathematical 
discussion  the  most  recent  theories  of 
the  operation  of  many  elements  of 
radio  apparatus  will  be  considered,  to- 
gether with  their  application  to  the 
practice  of  communication. 

San  Francisco  Section,  A.  I.  E.  E. — 

The  San  Francisco  Section  of  the 
A.  I.  E.  E.  held  the  first  regular  month- 
ly meeting  since  the  close  of  the  Ex- 
position period  at  the  Engineers'  Club 
on  Jan.  28.  After  the  strenuous  con- 
vention season  and  with  the  large 
number  of  technical  papers  and  dis- 
cussions fresh  in  mind,  it  was  thought 
advisable  to  make  this  meeting  simply 
a  "smoker  and  jollification."  The  pro- 
gram consisted  of  impromptu  addresses 
followed  by  several  reels  of  moving 
pictures. 

Western  Association  of  Electrical  In- 
spectors.— The  following  officers  have 
been  elected  by  the  Western  Associa- 
tion of  Electrical  Inspectors  to 
serve  for  the  ensuing  year:  Presi- 
dent, F.  H.  Moore,  Indianapolis, 
Ind.;  first  vice-president,  Emil  An- 
derson, Milwaukee,  Wis.;  second 
vice-president,  F.  L.  Lucas,  Toledo, 
Ohio;  secretary-treasurer,  William  S. 
Boyd,  Chicago;  executive  committee, 
C.  K.  Crieger  of  Chicago,  A.  J.  Pruvot 
of  Sioux  City,  H.  F.  Strickland  of  To- 
ronto, H.  B.  Willifred  of  Denver,  Ralph 
E.  Knox  of  Louisville,  and  F.  P.  Mc- 
Gough  of  Omaha. 

Electrical  League  and  Engineering 
Society  to  Have  Joint  Quarters  at 
Cleveland. — On  Feb.  3  the  members  of 
the  Electrical  League  of  Cleveland  ap- 
proved a  plan  by  which  this  organiza- 
tion and  the  Cleveland  Engineering  So- 
ciety will  join  in  obtaining  permanent 
quarters  at  the  Hotel  Statler.  The 
board  of  directors  of  the  Engineering 
Society  has  approved  the  plan,  and  it 
will  be  submitted  to  the  members  soon. 
It  provides  for  inclosing  the  east  wing 
of  the  Statler  roof  garden.  Each  or- 
ganization would  have  separate  offices, 
club  rooms,  committee  rooms  and  libra- 
ries, but  the  assembly  hall  and  dining- 
room  would  be  used  jointly.  The  Elec- 
trical League  is  now  established  in  the 
Hollenden  Hotel,  while  the  Engineering 


Society  ba    quai  ten   in  I  he  I  'hambei  d 
<  Eommerce  building. 

California  Association  of  Electrical 
Contractors  and  Dealers.  The  Califor- 
nia Association  of  Electrical  Contrac- 
tors and  Dealei  held  its  quarterly 
meeting  on  Jan.  'i\  at  the  Palace  Hotel 
in  San  Francisco.  Committi 
were  received  and  I  he  by  law 
vised  so  as  to  specify  the  qualificat 
for  membership.  Representatives  from 
the  jobbers  and  central  stations  were 
pre  ent  by  invitation  at  the  din/, 
the  evening.  R.  S.  Holabird  spoke  on 
the  new  prices  for  heating  appliances 
owing  to  the  nickel-chromium  patent 
situation,  and  J.  A.  Cleary  outlined  the 
changes  in  the  new  electrical  code  and 
explained  what  it  meant  to  the  contrac- 
tor. W.  S.  Hanbridge,  the  retiring 
secretary,  was  presented  with  a  silver 
service.  The  last  speaker,  S.  J.  Lis- 
berger  of  the  Pacific  Gas  &  Electric 
Company,  gave  a  stereopticon  lecture 
on  the  methods  of  laying  a  power  cable 
across   the   Golden   Gate. 

Program  for  Illinois  State  Electrical 
Association  Meeting. — The  program  for 
the  fifteenth  annual  convention  of  the 
Illinois  State  Electrical  Association, 
which  is  to  be  held  at  Champaign,  111., 
Feb.  23  and  24,  has  been  arranged  as 
follows:  Address  of  welcome  by  Ed- 
mund J.  James,  University  of  Illinois; 
president's  address,  by  E.  MacDonald, 
Lincoln,  111.;  "Boiler  Efficiency,"  by 
Harry  J.  Klotz,  Decatur,  111.;  "Voltage 
Regulation  of  Distribution  Circuits," 
by  Prof.  E.  B.  Paine,  University  of  Illi- 
nois; "Are  Steam-Heat  Plants  Profit- 
able in  Towns  of  10,000  and  Less  Popu- 
lation When  Operated  in  Conjunction 
with  Central  Stations?"  by  H.  R. 
Wetherell,  Peoria,  111.;  "Electric  Cook- 
ing," by  J.  Paul  Clayton,  Mattoon,  111., 
and  "Making  Rates  for  Towns  of  2500 
and  Less  Population,"  by  Prof.  Morgan 
Brooks,  University  of  Illinois.  On 
Wednesday,  evening  the  delegates  will 
be  the  guests  of  the  supply  men  at  a 
banquet  and  theater  party.  H.  E. 
Chubbuck  of  Peoria,  111.,  is  secretary 
of  the  association. 

Executive  Committee  Meeting,  N.  E. 
C.  A. — A  meeting  of  the  executive  com- 
mittee of  the  National  Electrical  Con- 
tractors' Association  was  held  in  Rich- 
mond, Va.,  on  Monday  and  Tuesday  of 
this  week.  Matters  of  routine  nature 
concerning  the  executive  side  of  the 
association  were  discussed,  with  par- 
ticular emphasis  on  liability  insurance,, 
the  Underwriters'  code,  and  the  annual 
convention,  which  will  be  held  in  New 
York  City  some  time  during  July.  The 
1917  convention  will  be  held  in  New 
Orleans  in  October  of  that -year.  The 
following  members  of  the  executive 
committee  were  present  at  the  meeting: 
Industrial  development,  John  R.  Gal- 
loway of  Washington;  universal  data 
and  sales  book,  G.  M.  Sanborn  of  In- 
dianapolis and  J.  A.  Fowler  of  Mem- 
phis; national  code.  E.  McCleary  of  De- 
troit and  W.  C.  Peet  of  New  York; 
membership,  J.  T.  Marron  of  Rock 
Island,  111.;  legislation,  P.  H.  Jaeknig 
of  Newark,  N.  J.;  national  convention, 
J.  R.  Strong  and  G.  H.  Duffield  of  New 
York  and  J.  M.  Richardson  and  W.'  R. 
Englesby  of  Roanoke,  Va. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Outlook  for  the  Fan  Season  of  1916  Is  Encouraging 

A  spirit  of  optimism  prevails  in  the  electric-fan  trade. 
Prominent  fan  manufacturers  seem  inclined  to  believe  that 
the  demand  for  fans  this  summer  will  be  large.  In  can- 
vassing the  country  in  preparation  for  the  fan  campaign 
the  sales  forces  of  the  different  producers  have  been  making 
encouraging  reports.  While  a  large  number  of  inquiries 
have  already  been  received,  although  the  campaign  has 
hardly  been  started  and  the  season  is  still  some  months 
away,  the  reasons  for  expecting  a  good  demand  for  fans 
are  mostly  speculative.  This  is  necessarily  so  from  the 
very  nature  of  the  business,  which  is  as  uncertain  as  the 
weather,  not  figuratively  but  literally.  The  weather  is  the 
controlling  factor.  A  wet,  cold,  disagreeable  summer  is 
the  worst  thing  that  could  happen  to  fan  dealers,  while  an 
early,  hot,  dry  summer  will  boost  fan  sales  until  stocks  are 
exhausted.  Because,  however,  last  summer  was  cold  and 
disagreeable  and  because  the  summer  before  was  not  much 
better,  it  is  rather  expected  that  the  United  States  is  due 
for  the  return  swing  of  the  pendulum.  Fan  weather  is 
the  prediction  of  the  fan  manufacturers  for  1916. 

Provided  that  the  1916  fan  season  opens  early  with 
blistering  hot  weather,  there  is  a  further  reason  for  ex- 
pecting record  sales;  for  should  a  curve  of  unusual  fan 
sales  be  plotted  it  would  be  seen  that  the  tendency  each 
year  is  upward.  Therefore,  since  in  1915,  owing  to  adverse 
weather  conditions,  fan  sales  were  below  normal,  there  was 
left  at  the  end  of  the  season  unfilled  potential  orders  equal 
to  the  difference  between  the  actual  sales  and  the  esti- 
mated sales  for  normal  conditions.  While  it  is  not  ex- 
pected that  this  volume  of  unfilled  potential  orders  will  be 
added  to  the  normal  1916  sales,  it  is  thought  that  included 
in  these  potential  orders  are  many  orders  that  are  merely 
waiting  for  satisfactory  weather  conditions.  It  might  be 
said  that  in  these  cases  the  product  has  already  been  sold 
and  is  waiting  for  delivery  until  a  need  arises.  With 
a  normal  season  fan  producers  think  this  business  will 
be  added  to  the  otherwise  expected  normal  1916  sales. 

From  the  standpoint  of  the  manufacturers,  however,  there 
is  just  one  element  of  uncertainty.  Dealers,  jobbers  and 
retailers  in  general  stocked  up  pretty  well  early  in  1915. 
Intensive  campaigns  on  the  part  of  some  of  the  larger 
distributers  were  largely  responsible  for  this  condition.  Since 
the  1915  season  proved  to  be  such  a  poor  fan  season,  the 
dealers  find  themselves  starting  out  in  1916  with  rather 
large  stocks  left  over  from  the  previous  year.  Now,  while 
the  manufacturer  feels  certain  that  the  retailer  is  going 
to  have  an  excellent  season,  there  is  just  the  least  shade 
of  uncertainty  as  to  whether  the  manufacturers  are  going 
to  feel  these  large  sales.  In  fact,  one  rather  prominent 
maker  of  fans  has  decided  to  make  but  a  limited  number 
this  year  because  he  feels  that  the  dealers .  are  already 
heavily  stocked. 

One  other  reason  was  given  for  expecting  a  satisfactory 
demand  for  electric  fans  this  coming  summer,  and  that 
was  the  general  prosperity  of  the  nation  at  large.  While 
for  the  last  two  years  the  keynote  of  all  has  been  economy, 
the  changed  conditions  of  1916  will,  it  is  expected,  cause 
a  freer  expenditure  of  money,  and  consequently  a  large  sale 
of  electric  fans. 

In  spite,  however,  of  the  larger  amount  of  money  in  the 
TTnited  States  and  in  spite  of  the  general  prosperity,  the 
manufacturers  are  making  their  strongest  appeal  this  year 
in  the  less  expensive  types.  Some  have  produced  very 
small  fans  to  sell  in  the  neighborhood  of  $6  to  $7.50. 
Others  are  making  their  drive  in  fans  in  which  the  housing 
is  made  of  less  expensive  material — in  one  instance,  cast- 


iron  instead  of  steel.  While  strong  efforts  will  be  put  forth 
to  get  business  from  all  sources,  the  particular  appeal  this 
season  will  be  for  the  small  customer — the  individual  user. 
Electric  lans  for  stores,  barber  shops,  large  offices  and 
factories,  restaurants,  etc.,  are  old  ideas.  This  field  has 
been  so  well  developed  that  electric  fans  for  such  places 
are  commodities,  necessities.  The  field  is  nearly  saturated, 
and  while  business  from  this  direction  will  continue  to  be 
good,  some  new  field  must  now  be  opened  to  provide  for 
growth  in  the  fan  industry.  This  field  is  the  individual 
user — the  household,  the  desk,  the  ticket  booth,  etc.  This 
is  the  largest  field  of  all,  the  field  which  until  a  couple  of 
years  ago  was  practically  untouched  and  unknown.  But 
by  national  advertising,  general  education  and  inexpensive 
fans,  with  an  added  provision  of  an  early,  hot  summer,  fan 
producers  feel  that  the  individual  user  will  lead  the  1916 
demand,  if  not  in  value  of  sales,  at  least  in  volume  of  sales. 

There  will  be  no  difficulty  in  making  deliveries  provided 
that  the  railroads  do  not  delay  shipments.  All  of  the  manu- 
facturers have  stocked  up  well  and  will  be  able  to  handle 
orders  for  immediate  delivery  from  stock  for  some  time. 
They  began  their  buying  of  raw  materials  before  the  boom 
came  along  and  were  therefore  able  to  get  their  supplies 
in    good    season    and    at   reasonable    prices. 

Prices  on  fans  have  not  advanced  and  are  not  likely 
to  advance.  Stocks  were  laid  in  early  and  no  special 
trouble  was  had  with  labor.  It  therefore  was  possible  to 
manufacture  fans  as  cheaply  for  the  1916  market  as 
previously. 

Credits  will  be  more  carefully  looked  into  this  year  than 
ever  before.  Dealers  will  not  be  allowed  to  stock  up 
beyond  their  apparent  turn-over  capacity.  The  manufac- 
turers will  discourage  large  single  orders,  preferring  the 
same  volume  of  sales  in  more  orders.  This,  it  is  stated, 
will  be  done  solely  for  the  benefit  of  the  dealer,  as  it 
will  lessen  his  financial  obligations  and  enable  him  to  do 
just  as  large  a  business  on  far  less  investment.  By  this 
means  the  manufacturers  will  be  able  to  prevent  as  far 
as  possible  the  carrying  of  any  appreciable  amount  of  1916 
stock  over  into  1917.  Large  orders  will  have  to  be  accom- 
panied with  the  very  best  financial  and  commercial  refer- 
ences.    Collections  therefore  will  be  good. 


New  Procedure  in  Filing  Declaration  for  Exports. — The 

Department  of  Commerce  has  issued  a  pamphlet  describing 
the  new  shippers'  export  declaration  and  export  procedure, 
which  are  amendatory  of  and  supersede  the  provisions  of 
the  treasury  decision  issued  on  Sept.  15. 

The  Wagner  Electric  Manufacturing  Company,  St.  Louis, 
Mo.,  has  opened  a  new  office  in  the  Mills  Building,  El  Paso, 
Tex.,  which  will  be  in  charge  of  F.  B.  Hitchings  with  title 
of  local  manager.  This  new  office  is  under  the  supervision 
of  O.  H.  Davidson,  district  manager  of  the  Wagner  Com- 
pany with  headquarters  in  Denver. 

The  Bleadon  -  Dunn  Company,  a  manufacturer  of  elec- 
trical specialty  devices,  has  been  forced  by  increasing  busi- 
ness to  quarters  three  times  larger  than  those  formerly  oc- 
cupied. The  Chicago  address  of  the  concern  still  remains 
208  Fifth  Avenue,  since  the  change  does  not  take  the  com- 
pany out  of  the  building  it  has  occupied. 

Brown  &  Ross,  Inc.,  383  Dwight  Street,  Springfield,  Mass., 
have  recently  become  engaged  in  the  electrical  supply  busi- 
ness, G.  H.  Brown,  formerly  with  the  Belcher  &  Loomis 
Company,  is  president  of  the  concern,  and  A.  N.  Ross, 
Northeastern  representative  for  Pass  &  Seymour,  Inc.,  for 
three  years,  is  secretary  and  treasurer.  The  company  will 
act  as  wholesale  jobber  exclusively  for  electrical  contractors 
and  will  do  no  contracting  or  fixture  work. 
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i  ii.  rhomu  B  Jefferj  Company,  K<  mo  oa,  Wi  .  bi  ap 
pointed  I.  P  Peck  construction  anglnear.  Mr.  Peck  wa 
recently  Chi<  ■  i  for  the  Tei  ry  Steam 

ine   Companj    and   the   Smith-Serrell   Company.     Mr. 
iv.-i  formerlj  connected  witli  1 1 1  *  -  New  York  office 

of  the  Ailifl  Chalmera  Company  ai  district  engineer. 

n.nv  Factor]  t<o  Ward  Leonard  Company,  rhe  Ward 
Leonard  Electric  Company,  maker  of  speed  control  \  item  . 
mil.  in  order  to  take  care  of  its  Increasing  bo  tne    ,  enlarge 

i-ini  in  the  near  Future.  The  contract  for  the  erection 
<.f  a  two  story   factory  ai   the  corner  of  Pearl  and  South 

Streets,    Mount    \'eriion,    N.    Y.,    lias    just    been    placed    with 

the  John  W.  Ferguson  Company  of  New  Sfork  and  Peterson, 
\     i      The  building,  measuring  83  ft.  by   L63  ft.  In  plan, 

will  follow  regular  mill-construct  ion  lines  and  ho  covered 
by  a  slag  and  felt  roof. 

Large  Cedar-Pole  Grant.-— On  Dec.  16,  1915,  the  Bell 
Lumber    Company,    Minneapolis,    Minn.,    manufacturer    of 

white-cedar  posts,  poles,  pilings  and  ties,  as  the  result  of  a 
previous  bid  was  awarded  the  cedar  on  all  of  the  tribal  lands 
of  the  Odanah  Indian  Reservation.  The  company  had 
already  secured  all  of  the  other  timber  on  the  reservation 
three  years  ago  and  with  its  holdings  elsewhere  will  have 
sufficient  white  cedar  on  hand,  it  claims,  for  at  least  ten 
or  twelve  years'  operations.  The  company  has  already 
started  to  operate  camps  on  the  reservation  at  various 
points  for  pi-oducing  poles  to  supply  the  summer  and  spring 
trade. 

The  Bailey  Meter  Company,  141  Milk  Street,  Boston, 
Mass.,  has  recently  been  incorporated  under  the  laws  of 
Massachusetts  to  manufacture  and  sell  a  line  of  recording 
meters  and  instruments  for  power  plants  and  other  similar 
uses.  The  meters  have  been  developed  during  the  past  six 
years  in  the  mechanical  engineering  department  of  the 
Fuel  Testing  Company  of  Boston.  Mr.  E.  G.  Bailey  will 
devote  his  entire  time  to  the  new  company,  but  the  Fuel 
Testing  Company  will  continue  its  regular  work  under  the 
direction  of  W.  B.  Calkins,  who  has  been  a  partner  with 
Mr.  Bailey  since  the  organization  of  the  latter-named  com- 
pany in  1909. 

Orders  for  Water  Turbines.— The  I.  P.  Morris  Company 
of  Philadelphia,  Pa.,  has  recently  been  awarded  the  contract 
for  four  5250-hp.  horizontal-shaft,  single-volute-casing, 
double-discharge  turbines,  which  are  to  operate  under  a  head 
of  108  ft.  and  at  a  speed  of  240  r.p.m.  and  which  are  to  be 
installed  in  the  plant  of  the  Great  Northern  Paper  Company 
of  Millinocket,  Me.  The  Utah  Power  &  Light  Company  has 
also  made  arrangements  to  install  an  additional  water 
turbine  of  I.  P.  Morris  manufacture  for  use  in  its  Oneida 
plant.  This  water  turbine  will  be  rated  at  15,000  hp.  and 
will  be  of  the  vertical-shaft  single-runner  type  and  designed 
to  operate  under  a  head  of  140  ft.  and  at  a  speed  of 
180  r.p.m.  The  set  is  a  duplicate  of  two  previously  fur- 
nished for  the  plant. 

Manufacturers  Organize  to  Promote  Trade  in  Russia. — 
Twenty-five  non-competing  American  manufacturers  have 
organized  a  concern  known  as  the  International  Manu- 
facturers' Sales  Company  of  America  to  promote  trade  in 
their  lines  in  Russia.  The  membership  list  in  the  new  com- 
pany is  later  to  be  increased  to  fifty.  At  present  the  main 
office  of  the  concern  is  at  1133  Rookery  Building,  Chicago, 
and  the  Russian  headquarters  is  in  Moscow.  In  forming  this 
company  the  organizers  received  assistance  from  the  United 
States  government  through  Consul-General  John  Snodgrass 
in  Moscow,  various  other  consuls,  and  the  Bureau  of  Foreign 
and  Domestic  Commerce  offices  at  Washington,  at  Chicago 
and  elsewhere  in  this  country.  The  officers  of  the  new  asso- 
ciation, elected  at  the  first  meeting  of  stockholders  Jan.  19 
in  Chicago,  are:  President,  A.  S.  Postnikoff,  Chicago;  first 
vice-president,  Hobart  Ames,  Ames  Shovel  &  Tool  Company, 
Boston;  second  vice-president,  E.  C.  Herring,  Lawrence  & 
Company,  Boston;  treasurer,  B.  T.  Leuzarder,  Chicago  Belt- 
ing Company,  Chicago;  secretary,  L.  N.  Burns,  J.  I.  Case 
Plow  Works,  Racine,  Wis.;  appointed  director  of  sales  in 
Russia,  X.  B.  Kalamatiano,  Moscow.  Although  no  firm 
making  heavy  electrical  equipment  is  as  yet  a  member  of 
the  organization,  the  following  concerns  which  are  members 
do  supply  some  goods  to  the  electrical  industry:  Hart  & 
Hegeman  Manufacturing  Company,  Hartford,  Conn.;  Ameri- 


can Steam  Gage  A  Valve  Manufacturing  Company,  Boston; 
Jeffrej  Manufacturing  Company,  Columbus,  Ohio,  and  the 
Chicago  Belting  Company,  Chicago. 

Benjamin  Franklin's  "Poor  Richard's  Almanack"  Revived. 

\    unique  and  original   bit  of  advertising  has  ju  t    been 
in  tituted  by  the  Franklin  Electric  .Manufacturing  Company 

of     Hartford,    Conn.,    in    a    revival    and     revision    of    "Poor 

Richard's    Almanack,"    that    famous    product   of    Benjamin 
Franklin's  early  efforts  as  a  publisher.     The  applii 
particularly  appropriate,  for  it  takes  no  great  stretch  of 
the    imagination    to    say    that    the    Franklin    Mazda    lamp, 
which  this  new  Poor  Richard  advertises,  is  the  indirect  out 
growth   of   Franklin's  electrical  experiments.     "Poor  Rich- 
ard's   New    Almanack,"    as    it    is    called,    is    a    quaint   little 
eight-page    booklet,  printed   in   old-fashioned   type    (includ- 
ing  the   long  "s")    on   old-time  paper  and  illustrated  with 
the    grotesque    woodcut    pictures    characteristic    of    Frank- 
lin's time.     The  style  and  wit  which  won  such   immediate 
popularity  for  the  original  almanac  are  cleverly  carried  out, 
with   a  preface  signed  "Your  poor  friend  and  servant,  R. 
Saunders,"   and   a   two-page   typical   almanac   schedule   for 
the  month,  in  which  there  are  many  laughs.     The  Febru- 
ary issue  closes  with  a  subtle  sermon  entitled  "Poor  Rich- 
ard's advice  to  men  who  keep  shoppes  and  to  folk  who  go 
into  them."    The  "almanack"  is  being  distributed  by  Frank- 
lin dealers  among  their  customers  present  and  prospective. 
Oil    Engine    Industry     Flourishing    in    Sweden. — W.    R. 
llaynie,  president  of  the  Marine  Oil  Engine  Company,  30 
c  hurch    Street,    New    York,    a    recently    organized    concern 
which  will  have  the  sole  manufacturing  and  selling  rights 
of  the  "Skandia"  oil  engines  in  the  United  States,  recently 
returned   from   an   extensive   trip   in    Sweden.     He   reports 
that   the    Swedish   manufacturers   are  very   busy  and   that 
some  of  them  will  not  be  able  to  supply  engines  of  certain 
types    for    months    to    come.      Among    the    plants    visited 
were  those  of  the  Polar-Diesel  Engine  Works  of  Stockholm, 
the  parent  concern  of  the  Mcintosh  &  Seymour  Corporation 
of   Auburn,    N.    Y.,    Swenson    &    Company    of    Stockholm, 
makers  of  the  "Avance"  engine,  the  Bolinders  Company  of 
Stockholm,    the    Lysekils    Mek.    Verkstods    Aktiebolag    of 
Lysekil,    maker    of    the    "Skandia"    engine,    and    the    Nya 
Aktiebolaget  Atlas  of  Stockholm.     An  interesting  feature 
of  the  plant  of  Swenson  &  Company,  Mr.  Haynie  states, 
was    a    four-cylinder,    320-hp.    engine    which    was    directly 
connected    to    a    generator    supplying    power    for    all    the 
electric  tools,  machines,  cranes,  etc.,  in  the  plant.     When 
he   asked  for  information  regarding  the   delivery   of  this 
type    of   engine,   he   was    told   that   the   demand   had   been 
so   great   that  the   earliest   shipment  that   could  be   made 
would   not   be   before   sixteen   months.     The   plant   of  this 
concern  has  been  doubled  in  size  and  capacity  in  the  past 
five  years,  and   additions   are  being  made   so  that  its  ca- 
pacity  will    be   increased    a    third.      In   the    plant   of   the 
Polar-Diesel  Engine  Works  Mr.  Haynie  saw  two  1650-hp., 
two-stroke-cycle,     six-cylinder     marine     engines     and     one 
1000-hp.   experimental    engine    in    operation. 


NEW  YORK  METAL  MARKET  PRICES 

, Feb.  1 ,       , Feb.  8 » 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid       Asked 

Copper                                       £        s      d  i         s      d 

London,   standard  spot 94      10      0  101      10     0 

Prime  Lake    25.25      to  25.75t  26.50      to  27.50t 

Electrolytic     25.25       to  25.75t  26.50      to  27.50t 

Casting    24.12y2  to  24.37V2t  25.00      to  25.50f 

Copper    wire    base 26.75      to  27.25f  27.75      to  28.25t 

Lead    6.10  6.10 

Nickel    45.00      to  50.00  45.00      to  50.00 

Sheet  zinc,  f.o.b.  smelter 24.00t  24.00t 

Spelter     18.67%  to  18.92y2  19.17%  to  19.42% 

Tin,  Straits    41.80  41.25 

Aluminum,  98  to  99  per  cent.   53.00      to  55.00  52.00      to  54.00 

OLD  METALS 

Heavy  copper  and  wire 19.50      to  20.00t  20.00      to  21.00J 

Brass,  heavy   13.00      to  13.50f  13.50      to  14.001 

Brass,    light    10.50      to  ll.OOt  11.00      toll.25t 

Lead,  heavy 5.00      to    5.25f  5.00      to    5.25t 

Zinc,  scrap 15.00      to  15.251  13.25      tol3.50t 

COPPER  EXPORTS 

Total  tons  to  Feb.  8 •  •   5-87; 

fNominal. 
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Corporate  and  Financial 

Alabama  Power  Company,  Birmingham,  Ala. — The  gross 
earnings  for  the  calendar  year  1915  were  $1,041,148,  an 
increase  of  $421,399,  or  68  per  cent,  over  1914.  For 
the  same  period  the  net  earnings  amounted  to  $638,606, 
an  increase  of  $331,143,  or  108  per  cent.  December  gross 
earnings  were  the  largest  for  any  one  month,  being 
$108,738,  which  is  an  increase  of  40  per  cent  over  De- 
cember, 1914.  In  April  the  largest  monthly  percentage 
increase  during  1915  was  made  in  gross  earnings,  namely, 
128  per  cent.  The  gross  earnings  for  this  month  were 
$86,487. 

Central  Maine  Power  Company,  Augusta,  Me. — In  the 
annual  report  of  the  company  to  the  stockholders  for  the 
calendar  year  1915  W.  S.  Wyman,  treasurer  and  general 
manager,  makes  the  following  statement:  "The  year  1915 
taken  as  a  whole  was  one  of  pretty  nearly  average  busi- 
ness conditions.  During  the  first  half  of  the  year  extreme 
depression  prevailed,  but  by  July  war  orders  placed  with 
some  of  our  leading  manufacturers  began  to  cause  things 
to  pick  up,  and  during  the  last  three  months  general  busi- 
ness was  rather  above  the  normal.  Many  of  our  manu- 
facturers were  operating  on  full  time  and  some  of  them  on 
an  eighteen-hour  or  a  twenty-four-hour-a-day  basis.  Dur- 
ing the  closing  months  of  1915  we  purchased  the  capital 
stock  of  the  Bath  &  Brunswick  Light  &  Power  Company, 
of  the  Waldoboro  Water  &  Electric  Light  &  Power  Com- 
pany, of  the  Union  Light  &  Power  Company,  and  the  capi- 
tal stock  and  all  outstanding  obligations  of  the  Penobscot 
Bay  Electric  Company,  which  in  turn  bought  the  property 
of  the  Greenville  Light  &  Power  Company.  These  pur- 
chases, together  with  the  various  extensions  which  are 
planned  for  1916,  will  considerably  increase  the  company's 
field.  It  is  now  doing  business  in  nine  counties  of  the  six- 
teen which  make  up  the  State  and  is  serving  a  population 
of  approximately  150,000.  It  is  impossible  to  tell  what  the 
effect  on  conditions  here  in  Maine  will  be  when  the  European 
war  is  brought  to  a  close,  but,  making  due  allowance  for 
considerable  shrinkage  from  the  present  volume  of  manu- 
facturing, we  have  estimated  the  gross  income  of  the  com- 
pany from  all  sources  for  the  year  1916  as  $920,000.  Con- 
siderable progress  was  made  in  1915  in  extending  our  lines 
into  the  smaller  towns.  Extensions  of  this  character  were 
built  or  have  been  projected  into  Unity,  Thorndike,  Brooks, 
Monroe,  Winterport,  Belgrade,  Athens  and  Cornville. 
These  lines  enable  us  not  only  to  reach  the  villages  but  in 
most  cases  to  sell  considerable  energy  to  farmers  along  the 
road.  In  all  towns  mentioned  above  sufficient  preferred 
stock  was  subscribed  to  by  the  residents  to  pay  for  the 
entire  expense  of  building  the  necessary  extensions.  It  is 
proposed  to  continue  this  work  during  the  present  year,  and 
we  believe  that  in  the  end  the  company  will  find  this  a 
profitable  source  of  income,  at  the  same  time  serving  its 
territory  much  more  completely.  No  new  power  develop- 
ments have  been  made  during  the  year,  but  it  is  believed 
that  before  long  a  new  hydroelectric  station  of  considerable 
capacity  will  be  necessary."  The  financial  results  of  the 
Central  Maine  Power  Company's  operations  alone  for  1915, 
as  compared  with  1914,  are  as  follows: 

Income                                                                             1915  1914 

Sale   of    electricity $521,808  $478,629 

Sale  of  gas 36,603  34,621 

Railway     89,078  93,613 

Miscellaneous    10,698  13,156 

Total  income    $658,247     $620,019 

Operating  expenses    330,473        324,629 

Net  earnings    $327,774     $295,390 

Interest    195,948       186,201 

Balance    $131,826     $109,189 

Preferred   stock   dividend 55,122  51,904 

Balance    $76,704        $57,285 

Depreciation    37,907  36,700 

Balance    $38,797       $20,585 

Cincinnati  (Ohio)  Gas  &  Electric  Company. — Details  re- 
garding the  financing  of  the  proposed  new  electric  power 
station  to  be  built  in  Cincinnati  for  use  by  all  of  the  pub- 
lic service  companies  in  that  vicinity  have  been  agreed 
upon  by  directors  of  the  Cincinnati  Gas  &  Electric  Com- 
pany and  A.  B.  Leach  of  A.  B.  Leach  &  Company,  who  con- 
trol the  Union  Gas  &  Electric  Company.     The  Cincinnati 


Gas  &  Electric  Company,  it  is  understood,  will  issue  $15,- 
000,000  of  first  mortgage  bonds  under  the  plan  agreed  upon, 
of  which  $4,000,000  will  be  issued  at  once  to  pay  for  the 
construction  of  the  new  plant,  payment  of  interest  being 
guaranteed  by  the  Union  Gas  &  Electric  Company.  The 
plant  is  to  have  a  rating  of  not  less  than  50,000  kw.  and 
will  be  so  constructed  that  units  can  be  added  without 
difficulty.  The  question  of  issuing  the  bonds  will  be  laid 
before  the  stockholders  of  the  company  at  once  by  letter. 

Columbus  (Ohio)  Railway,  Power  &  Light  Company. — An 

issue  of  $3,500,000  of  first  refunding  and  extension  sinking- 
fund  mortgage  5  per  cent  gold  bonds,  due  Oct.  1,  1940,  is 
being  offered  to  investors  at  97  and  interest.  The  proceeds 
of  this  issue  will  be  used  for  the  purpose  of  paying  off 
$2,639,000  of  mortgage  bonds  and  collateral-trust  notes  bear- 
ing 5  per  cent  and  6  per  cent  interest,  for  reimbursing  the 
company  for  expenditures  not  previously  capitalized,  and 
for  providing  funds  for  reconstruction  and  additional  work- 
ing capital. 

Detroit  (Mich.)  Edison  Company. — In  order  to  provide 
part  of  the  funds  to  pay  for  extensions  and  additions  the 
company  has  decided  to  issue  part  of  the  increased  capital 
stock  authorized  Dec.  17,  1913.  The  right  to  subscribe  at 
par  to  the  new  issue  will  be  offered  to  stockholders  at 
close  of  business  March  3,  1916.  Each  stockholder  will  be 
entitled  to  subscribe  for  an  amount  equal  to  15  per  cent 
of  his  holdings. 

Hebron  (Ind.)  Light,  Heat  &  Power  Company. — The  com- 
pany has  increased  its  capital  from  $25,000  to  $100,000. 

Interstate  Public  Service   Company,   Indianapolis,   Ind. — 

The  Public  Service  Commission  of  Indiana  has  authorized 
the  company  to  issue  $67,000  of  bonds  to  reimburse  the 
company's  treasury  for  plant  equipment  purchased  for  use 
in  Greenwood,  Seymour,  Lebanon  and  other  cities  and  towns. 
Montana  Power  Company,  Butte,  Mont. — An  issue  of 
$1,000,000  of  first  and  refunding  mortgage  5  per  cent  gold 
bonds  due  July  1,  1943,  is  being  offered  at  a  price  to  yield 
about  5.2  per  cent.     The  earnings  for  1915  were  as  follows: 

Gross  earnings $4,320,836 

Operating  expenses  and  taxes 1,191,694 

Net  income    $3,129,142 

Interest  charges 1,052,297 

Balance    $2,076,845 

Northern  States  Power  Company,  Chicago,  111. — The  com- 
pany has  increased  its  capital  stock  from  $17,500,000  to 
$30,000,000  and  has  filed  a  change  in  the  name  of  its 
principal  operating  subsidiary,  the  Consumers'  Power  Com- 
pany, to  Northern  States  Power  Company.  This  is  in  line 
with  the  company's  new  policy  of  simplifying  its  corporate 
organization  and  will  pave  the  way  for  a  consolidation  of 
the  funded  indebtedness  of  its  subsidiaries.  So  far  as  pos- 
sible all  subsidiaries,  including  the  Minneapolis  General 
Electric  Company,  will  be  incorporated  under  the  name 
of  the  holding  company,  the  Northern  States  Power  Com- 
pany. The  increase  in  stock  will  be  used  to  retire  the  pres- 
ent stocks  of  subsidiary  corporations,  and  when  this  is  com- 
pleted the  Northern  States  Power  Company  will  own  these 
properties  in  fee  instead  of  by  stock  ownership,  and  steps 
can  be  taken  to  put  into  effect  a  complete  reorganization 
of  the  funded  debts  by  consolidating  present  liens  under 
one  general  mortgage.  The  way  will  then  be  opened  for 
the  payment  of  dividends  on  the  common  stock  of  the 
Northern  States  Power  Company,  on  which  the  company 
is  now  earning  in  excess  of  12  per  cent. 

Ohio  Service  Company,  Cambridge,  Ohio. — The  company 
has  been  authorized  by  the  Ohio  Public  Utilities  Com- 
mission to  issue  $757,000  securities,  from  the  proceeds  of 
which  it  will  purchase  the  property  of  the  Coshocton  Light  & 
Heating  Company. 

Philadelphia  Electric  Company. — In  presenting  testi- 
mony before  the  commission  in  the  case  of  the  city  of 
Philadelphia  vs.  the  Philadelphia  Electric  Company,  Presi- 
dent Joseph  B.  McCall  of  the  latter  company  gave  some 
interesting  figures  tracing  the  development  of  his  company 
since  its  incorporation.  In  submitting  estimates  of  the 
present  value  of  the  stock  of  the  Philadelphia  Electric 
Company,  Mr.  McCall  said  that  the  Philadelphia  Electric 
Company  of  New  Jersey  was  incorporated  on  Oct.  5,  1899, 
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with  :i  capitalization  of  $25,000,000  at   ■  par  value  oi 
par  ihare.    The  fli               menl  on  thii  stock,  amounting  to 
10  par  cent)  wa    made  on  Nov,  i.  L899,  and  the  la  t  ona,  an 
:  oi  20  i"i  cant,  was  made  on  Dae.  l.  L918.    The 
capital    stock    iaauad,    he     aid,    tota  I  187,760.     Only 
iO  |x'i  share  baa  actually  bean  paid  in,  $4  having  been 
credited   i<>   the  stock   from   the  surplus  of  the   earnings. 
The  average  returns  to  stockholders  since  l*'-1'.'  have  bean 
par  cent.     Mr.   McCall  also  showed   thai    $16,014,142 
worth  of  securities  have   been   Issued   and   thai    the   total 
number  <>f  share  and  security  holders  is   L4,800.     He  said 
the  Philadelphia  Electric  Company  of  Pennsylvania,  the  de 
fondant,  was  incorporated  <>n  Oct.  27,  L902,  with  an  author- 
ised capita]  stock              ,000,  of  which  $17,000,000  has 

been  issued  at  a  par  value  of  *100. 

standard  (las  &  Electric  Company,  Chicago,  ill. — The 
L916  earnings  statement  of  the  Standard  (las  &  Electric 
Company  shows  a  balance  of  $664,042,  after  payment  of  bond 

interest,  Scrip,  interest  and  allowance  for  interest  on  the 
new  issue  o(  $2,500,000  twenty-year  6  per  cent  gold  notes,  of 
which  in  excess  of  $2,800,000  have  been  purchased  by  in- 
vestors. A  comparative  report  of  earnings  for  the  years 
ended  Nov.  30,  1915  and  1914,  follows: 

1915  I'.'l  I 

Gross  earnings  11,625.25 1  $1,453,384 

Expenses  and  taxes 42,032  37,092 

Net  earnings $1,483,219  $1,416,292 

The  notes,  which  are  offered  at  92  and  interest,  will  retire 
the  company's  short-maturity  obligations,  including  the 
present  outstanding  6  per  cent  serial  notes  due  June  1,  1916. 

Sullivan  County  Electric  Company,  Clinton,  Ind. — The 
company  has  increased  its  capital  stock  from  $60,000  to 
$150,000  and  intends  to  furnish  electric  energy  to  many  of 
the  larger  towns  in  Sullivan  County,  Ind. 


Ku,  I.  ,.,,,  i., i  Ninth  street;  c.  k.  Peterson,  L57  South  Port- 
land Avenue,  and  P.  Teden,  78  St.  Marl.':  Avenue,  Brooklyn, 
\.  ^ .  The  company  Is  capitalized  at  $76,000  and  purposes 
to  manufacture  machinery  for  purifying  water,  etc. 

The    llahirshaw    Electric    (able    Company    of    New    York, 
\.  \ .,  ha    been  Incorporated  with  a  capital  stock  of  $925,000 

to  manufacture  and  deal  in  Wire,  cables  and  all  kind  of  in- 
BUlated  wires,  electric  motors  and  other  products.  The 
incorporators  are  J.  B.  Guaraglia,  lloboken,  N.  .).;  .1.  15. 
Murphy  and  J.  S.   Deep,  40   Wall   Street,  New  York,  N.  Y. 


New  Utility  and  Industrial  Companies 

The  Cromwell  Light,  Heat  &  Power  Company  of  Mount 
Union,  Pa.,  has  been  incorporated  with  a  capital  stock  of 
$5,000  by  John  E.  Zimmerman,  Robert  Shields  and  B.  Marx, 
all   of  Philadelphia,   Pa. 

The  Elliott-Thompson  Electric  Company  of  Cleveland, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $20,000 
by  J.  N.  Elliott,  M.  B.  Elliott  and  T.  Howard.  The  company 
intends  to  deal  in  electrical  machinery  and  supplies. 

The  Phoenix  Electric  Company  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $30,000  to  manufacture 
and  deal  in  electrical  machinery.  The  incorporators  are 
L.  C.  Thesen,  J.  G.  Bodenschatz  and  Benjamin  Kortmeyer. 

The  Adirondack  Motor  Sales  Corporation  of  Glens  Falls, 
N.  Y.,  has  been  incorporated  by  G.  N.  Nay,  H.  E.  Floyd 
and  E.  V.  Bulow,  Hudson  Falls.  The  company  is  capitalized 
at  $25,000  and  purposes  to  deal  in  autos  and  electric  ve- 
hicles. 

The  Electrolladd  Company  of  San  Antonio,  Tex.,  has  been 
organized  with  a  capital  stock  of  $50,000  for  the  purpose 
of  manufacturing  electrical  machinery  and  appliances.  The 
incorporators  are  Richard  M.  Craig,  E.  N.  Phillips  and 
Charles  K.  Smith. 

The  Ernest  Rubes  Company  of  Brooklyn,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $100,000 
for  the  purpose  of  manufacturing  electric  lamps,  plugs,  de- 
vices, etc.  The  incorporators  are  L.  E.  and  N.  Rubes  and 
L.  Rannheim,  44  Court  Street,  Brooklyn,  N.  Y. 

The  Kent  County  Light,  Heat  &  Power  Company  of 
Smyrna,  Del.,  has  been  incorporated  with  a  capital  stock  of 
$100,000  by  D.  Grant  Richmond,  Philadelphia,  Pa.;  Richard 
R.  Kenney  and  Herbert  M.  Jones,  Dover,  Del.  The  company 
will  supply  light,  heat  and  power  in  Smyrna  and  other 
towns. 

The  Galasso  Company  of  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $5,000  for  the  purpose 
of  doing  general  contracting,  construction  and  electrical 
work.  The  incorporators  are  M.  J.  Goarity,  Jacob  J.  Alex- 
ander and  Robert  C.  Lipman,  790  Riverside  Drive,  New 
York,  N.  Y. 

The  Erickson  Automatic  Electric  Water  Purifier  Com- 
pany    r  Brooklyn,  N.  Y.,  has  been  incorporated  by  G.   E. 


Trade  Publications 

Circuit-Breaker  Oscillogram. — The  Roller-Smith  Com- 
pany, 203  Broadway,  New  York,  is  sending  out  an  illustrated 
leaflet  which  contains  an  oscillogram  obtained  with  an 
80-amp.   circuit-breaker. 

Heating  Devices. — The  American  Electrical  Heater  Com- 
pany, Detroit,  Mich.,  is  sending  out  an  illustrated  folder 
which  contains  information  on  various  types  of  its  elec- 
trically operated  heating  devices. 

Motor-Driven  Controller. — The  Speed  Controller  Com- 
pany, 257  William  Street,  New  York,  has  prepared  an  illus- 
trated bulletin  which  contains  information  on  its  "Speedco" 
power   and   speed  regulating  controllers. 

Single-Phase  Motors. — The  Century  Electric  Company, 
St.  Louis,  Mo.,  has  issued  a  folder  which  shows  applications 
of  its  single-phase  motors  to  pumps,  carbonators,  organ 
blowers,  vacuum  cleaners  and  air  compressors. 

Fixture  Glassware. — The  Gleason-Tiebout  Glass  Com- 
pany, 71  West  Twenty-third  Street,  New  York,  has  pre- 
pared an  illustrated  bulletin  on  its  "Celestialite"  lighting- 
fixture  glassware,  designed  to  give  daylight  color  values. 

Plugs  and  Receptacles. — Harvey  Hubbell,  Inc.,  Bridge- 
port, Conn.,  has  prepared  an  attractively  illustrated  folder 
entitled  "Hubbell  Protection,"  which  contains  information 
on  and  illustrations  of  various  types  of  plugs  and  re- 
ceptacles. 

Switchboard  Devices  and  Voltage  Indicator. — The  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  has  issued 
Bulletin  No.  47,750,  on  "Switchboard  Structural  Devices 
and  Accessories,"  and  Bulletin  No.  46,023,  on  an  "Arc  Cir- 
cuit Voltage  Indicator." 

Oil  Switches  and  Circuit -Breakers.— The  Condit  Electrical 
Manufacturing  Company,  Boston,  Mass.,  has  issued  Bulle- 
tins No.  401-A,  No.  401-B  and  No.  401-C  on  its  type  "ID" 
oil  switches  and  oil  circuit-breaker,  Bulletin  No.  410  on  its 
type  "PK-5"  pole-line  oil  switches,  and  Bulletin  No.  411  on 
its  type  "M-5"  manhole  oil  switches. 

Storage  Batteries. — The  Electric  Storage  Battery  Com- 
pany, Philadelphia,  Pa.,  has  issued  Catalog  Section  IC  on 
batteries  for  electric  vehicles,  Handbook  RB  on  replacement 
batteries  for  automobile  starting,  lighting  and  ignition  serv- 
ice, Bulletin  No.  150  on  oil-switch  batteries,  and  Bulletin 
No.  155  on  the  latest  development  in  the  "Ironclad-Exide" 
battery. 

Electric  Fans.— Catalog  No.  7000,  issued  by  the  Emerson 
Electric  Manufacturing  Company,  St.  Louis,  Mo.,  contains 
information  on  its  electrically  operated  fans  for  the  season 
of  1916.  The  company  has  also  prepared  Bulletin  No.  4000, 
on  various  types  of  alternating-current  and  direct-current 
fan  motors,  and  Folder  Form  No.  7020,  on  its  "Northwind" 
fan  motor. 

High-Duty  Lifting  Magnet.— The  Cutler-Hammer  Clutch 
Company,  Milwaukee,  Wis.,  has  prepared  a  folder  printed 
in  colors  and  entitled  "Announcement  Extraordinary,"  which 
contains  information  on  and  illustrations  of  its  large- 
capacity  lifting  magnet  and  its  magnetic  lockout-type  ac- 
celerating switches.  The  folder  also  contains  illustrations 
of  several  motor-controller  installations. 

Fan-Dealer  Helps. — The  Robbins  &  Myers  Company, 
Springfield,  Ohio,  is  sending  out  a  folder  which  contains 
information  on  its  various  helps  for  dealers  in  electrically 
operated  fans.  The  company  has  also  just  issued  Booklet 
No.  1083,  which  is  inclosed  in  an  attractively  colored  cover 
and  describes  various  types  of  direct-current  and  alternat- 
ing-current fans  provided  with  a  cast-iron  frame. 
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New  England 

BOSTON,  MASS. — The  Metropolitan 
Water  and  Sewerage  Board  in  its  annual 
report  advocates  the  connection  of  the 
Wachusetts  and  Sudbury  power  stations. 
The  board  recommends  the  erection  of  a 
transmission  line  to  connect  the  two  sys- 
tems, at  a  cost  of  $60,000,  and  also  an  ex- 
penditure of  $90,000  for  additional  improve- 
ments. 

MERRIMAC,  MASS. — The  Board  of  Se- 
lectmen has  signed  a  contract  with  the 
Amesbury  (Mass.)  El.  Lt.  Co.  to  supply 
electricity  to  operate  the  municipal  plant 
for  a  period  of  five  years.  The  local  plant 
will  be  used  for  the  purpose  of  pumping  the 
water  supply. 

MIDDLEBORO,  MASS. — The  town  of 
Middleboro  is  considering  closing  down  the 
municipal  electric  generating  plant  and 
purchasing  energy  to  operate  the  local  sys- 
tem. The  question  will  be  decided  at  a 
town  meeting  to  be  held  on  March.  Should 
energy  be  purchased,  a  5-mile  high-tension 
transmission  line  will  be  erected. 

NORWOOD,  MASS. — Plans  are  being 
made  by  the  City  Council  to  install  about 
5000  ft.  of  underground  conduit  (from  six 
to  twelve  ducts)    this  spring. 

WESTPORT,  CONN. — The  Bridgeport 
Hydraulic  Co.  has  purchased  the  water 
rights,  electric  plant,  leases  and  business  of 
the  Westport  (Conn.)  Wtr.  Co. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts. Notes  on  Work  Under  Way 


Middle  Atlantic 

BALDWIN,  N.  Y. — Bids  will  be  received 
by  T.  D.  Smith,  secretary,  at  the  office  of 
the  board  of  education,  Baldwin,  L.  I.,  until 
Feb.  28  (extension  of  date  from  Feb.  15) 
for  construction  of  Baldwin  Public  School 
No.  3.  Separate  bids  to  be  submitted  for 
heating,  plumbing,  electrical  work  and  gen- 
eral construction.  The  cost  is  estimated  at 
$40,000.  Copies  of  plans  and  specifications 
may  be  obtained  at  the  office  of  Tooker  & 
Marsh,  architects,  101  Park  Avenue,  New 
York,  N.  Y. 

BUFFALO,  N.  Y. — The  Public  Service 
Commission  has  authorized  the  Salmon 
River  Pwr.  Co.,  Marine  Building,  Buffalo, 
to  issue  $546,000  in  bonds,  which  will  be 
used  to  complete  the  financing  of  its  30,000- 
hp.  hydroelectric  power  plant  on  the  Sal- 
mon River  at  Orwell,  from  which  it  pro- 
poses to  supply  energy  to  the  Solvay  sub- 
station of  the  Niagara-Lockport  Ontario 
Pwr.  Co. 

CALLICOON,  N.  Y. — The  Public  Service 
Commission  has  authorized  the  Callicoon 
Independent  El.  Co.  to  issue  $1,800  in  capi- 
tal stock,  the  proceeds  to  be  used  for  the 
installation  of  an  electric  plant,  to  be 
equipped  with  a  90-kw.  dynamo,  driven  by 
a  steam  engine,  and  a  boiler. 

COHOES,  N.  Y.— Bids  will  be  received 
by  the  Board  of  Contract  and  Supply,  Co- 
hoes,  until  Feb.  15  for  lighting  the  streets 
of  the  city  for  a  period  of  five  years  from 
March  1,  1916.  The  specifications  provide 
for  ornamental  lamps  in  the  business  sec- 
tion. In  the  other  sections  of  the  city  the 
arc  lamps  now  in  use  will  be  replaced  with 
incandescent    lamps. 

COOPERSTOWN,  N.  Y.— The  Colliers 
Lt.,  Ht.  &  Pwr.  Co,  Cooperstown,  has  ap- 
plied to  the  Public  Service  Commission  for 
permission  to  erect  transmission  lines  for 
the  distribution  of  electricity  in  Oneonta 
and  for  approval  of  franchise. 

DUNKIRK,  N.  Y. — A  bill  has  been  in- 
troduced in  the  State  Legislature  authoriz- 
ing the  Board  of  Water  Commissioners  to 
extend  the  water  and  electric-power  ser- 
vice into  that  part  of  the  town  of  Dunkirk 
lying  outside  of  the  city,  and  appropriating 
$35,000  for  the  establishment  of  a  fish 
hatchery  there. 

FULTON,  N.  Y.— The  Public  Service 
Commission  has  granted  the  Fulton  Lt., 
Ht.  &  Pwr.  Co.  permission  to  issue  $49,000 
in  capital  stock,  the  proceeds  to  be  used 
for  extensions  to  its  plant  and  system. 

LOCKPORT,  N.  Y.— Application  has  been 
made  to  the  Public  Service  Commission  bv 
the  Lockport  Lt.,  Ht.  &  Pwr.  Co.  for  per- 
mission to  acquire  the  capital  stock  of  the 
International  Pwr.  &  Trans.  Co.,  amount- 
ing to  $2,000,000. 

MINEOLA,  N.  Y. — The  property  and  hold- 
ings of  the  Nassau  Lt.  &  Pwr.  Co.,  Mineola, 
which  supplies  all  the  electrical  service  in 
Koslyn,  Westbury,  Glen  Cove,  Oyster  Bav 
and  other  places  in  that  vicinity,  has  been 
purchased  by  Hayden,  Stone  &  Co.,  New 
i  ork.  It  is  expected  that  extensions  and 
improvements  will  be  made  to  the  system 
and  service.  Charles  Hayden  has  been 
elected  president  of  the  company. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  Robert  Adamson,  fire  commis- 
sioner, eleventh  floor,  Municipal  Building, 
New  York,  until  Feb.  15  for  furnishing  elec- 
trical   fittings    and    supplies.     Blank    forms 


and  further  information  may  be  obtained  at 
the  above   office. 

NEW  YORK,  N.  Y. — The  New  York 
Steam  Co.,  which  recently  purchased  the 
southerly  block  in  Burling  Slip  between 
Pearl  and  Water  Streets,  contemplates  the 
erection  of  a  four-story  power  building,  to 
cost  about  $500,000.  Plans  have  been  pre- 
pared by  Starrett  &  Van  Vleck,  architects, 
8  West  Fortieth   Street,  New  York. 

NEW  YORK,  N.  Y. — The  New  York  Mu- 
nicipal Ry.  Corpn.  has  applied  to  the  Public 
Service  Commission  for  permission  to  pur- 
chase energy  from  the  Transit  Development 
Co.  (which  is  an  affiliated  company)  at  a  flat 
rate  of  1  cent  per  kw.-hr.  Under  the  dual 
system  contracts,  the  New  York  Municipal 
Ry.  Corpn.  (i.  e.,  the  Brooklyn  Rapid  Tran- 
sit system)  is  permitted  to  suspend  for  a 
period  of  ten  years  the  construction  of 
power  houses  and  to  contract  with  any 
other  company,  provided  the  arrangement  is 
satisfactory  to  the  commission.  The  com- 
mission has  notified  the  New  York  company 
that  it  cannot  approve  of  the  contract  with 
the  Transit  Devel.  Co.,  as  it  considers  the 
rate  too  high,  and  has  suggested  that  the 
Interborough  company  supply  the  service. 

NUNDA,  N.  Y. — The  Nunda  El.  Lt.  Co. 
has  been  organized  to  take  over  the  elec- 
tric-light plant  of  the  Nunda  Casket  Co. 
The  company  will  erect  several  miles  of 
transmission  lines,  for  which  wire  has  al- 
ready been  purchased.  A.  J.  Woodworth 
has  purchased  an  interest  in  the  company 
and  will  act  as  manager. 

ROME,  N.  Y. — Plans  are  being  consid- 
ered by  the  Board  of  Public  Works  for  the 
installation  of  a  new  street-lighting  sys- 
tem, using  nitrogen  lamps,  bids  for  which 
will  be  asked  as  soon  as  plans  are  pre- 
pared by  City  Engineer  Plunkitt.  Three 
propositions  are  under  consideration;  (1) 
to  ask  for  bids  for  192  nitrogen  lamps  of 
600  cp.  ;  (2)  for  195  lamps  of  600  cp.,  100 
of  400  cp.,  91  of  250  cp.  and  75  of  100  cp.  ; 
(3)  to  ask  for  the  privilege  of  changing 
the  lamps  on  any  one  street  should  the 
property  owners  petition  for  the  orna- 
mental lighting  system.  The  Rome  Gas,  El. 
Lt.  &  Pwr.  Co.  furnishes  electrical  service 
in  the  city. 

TERRYVILLE,  N.  Y.— The  installation  of 
an  electric-lighting  system  in  Terryville  is 
under  consideration. 

WADHAMS,  N.  Y.— The  Wadhams  & 
Westport  El.  Lt.  &  Pwr.  Co.,  Wadhams, 
expects  to  install  a  hydraulic  governor, 
rebuild  transmission  lines  and  put  cement 
piers  under  steel  conductor  pipe.  C.  R. 
Payne   is   owner   and   manager. 

NEWTON  HAMILTON,  PA. — The  in- 
stallation of  a  municipal  electric-lighting 
plant  and  the  construction  of  an  electric 
railway  is  under  consideration.  J.  W. 
White,  superintendent  of  the  Aetna  Ex- 
plosive Co.,  is  interested  in  the  project. 

SOUTH  BETHLEHEM,  PA. — Bids  will 
be  received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washing- 
ton, D.  C.,  until  March  7  for  construction 
complete,  including  mechanical  equipment 
and  approaches,  of  the  United  States  post 
office   at   South   Bethlehem,   Pa. 

WERNERSVILLE,  PA. — The  Berkshire 
El.  Co.,  which  lately  took  over  the  property 
of  the  Wernersville  &  Heidelberg  El.  Lt.  & 
Pwr  Co,  will  practically  rebuild  all  the 
lines  It  is  expected  that  a  high-tension 
transmission  line  will  be  erected  from  Mc- 
Call's  Ferry  to  supply  the  new  company 
with  energy  Samuel  Redsecker,  Sinking 
Spring,  is  superintendent 

WILKES-BARRE,  PA. — Arrangements 
are  being  made  by  the  Wilkes-Barre  Co.  for 
the  installation  of  a  3000-kw.  turbine  and 
to  increase  the  boiler  capacity  at  the  No.  1 
station  by  2000  hp.  E.  A.  Wakeman  is 
manager. 

WILKINSBURG,  PA. — The  Public  Ser- 
vice Commission  has  approved  a  contract 
between  the  Duquesne  Lt.  Co.,  Pittsburgh, 
and  the  city  of  Wilkinsburg  for  street  light- 
ing for  a  period  of  five  years. 

JERSEY  CITY,  N.  J. — Steps  have  been 
taken  by  the  West  Side  Improvement  As- 
sociation for  securing  an  improved  street- 
lighting  system  on   the  West  Side. 

NEWARK,  N.  J.- — Bids  will  be  received 
by  the  Passaic  Valley  Sewerage  Commis- 
sioners, Essex  Building,  Clinton  Street, 
Newark,  until  March  14  for  constructing 
part  of  Section  4  of  the  outfall  sewerage 
work,  consisting  of  sedimentation  basins, 
efliuent    and    intake    conduits    and    all    ap- 


purtenant work,  all  situated  in  the  city 
of  Newark.  Separate  bids  will  be  received 
as  follows:  (1)  Earth  excavation  and  re- 
filling in  trench  for  effluent  and  intake  con- 
duits, 2720  linear  ft.;  (2)  earth  excavation 
and  refilling  sedimentation  basin,  Venturi 
meter  chamber,  etc.;  (3)  rock  excavation; 
(4)  concrete  masonry,  class  A;  (5)  con- 
crete masonry,  class  B;  (6)  boulder  con- 
crete masonry,  class  C;  (7)  brick  masonry; 
(8)  timber  pile;  (9)  steel  for  reinforce- 
ment; (10)  broken  stone;  (11)  surface 
drains,  etc.;  (12)  gallery  piping,  etc.;  (13) 
sludge  main,  etc.;  (15)  sluicegates,  etc.; 
(16)  sluicegates  for  effluent-controlling 
house;  (17)  miscellaneous  iron  castings; 
(18)  air  compressors  in  administration 
wing,  including  all  electric  wiring,  piping, 
etc.,  complete  and  in  place;  (19)  electric 
wiring  and  lighting  system  in  sedimentation 
basin  galleries  and  elsewhere,  complete  and 
in  place.  Drawings,  form  of  contract  and 
specifications,  etc.,  may  be  obtained  from 
William  M.  Brown,  chief  engineer,  at  the 
office   of  the  commissioners. 

BALTIMORE,  MD. — Specifications  have 
been  prepared  by  Harbor  Engineer  McKay 
for  the  proposed  hydroelectric  power  plant 
to  be  constructed  at  Jones  Falls  Valley. 

KENOVA,  W.  VA. — Arrangements,  it  is 
reported,  have  been  completed  by  the  Sani- 
tary Mfg.  Co.  to  acquire  the  plant  of  the 
Independent  Steel  Co.  at  Kenova,  consisting 
of  five  buildings  and  two  power  plants,  one 
100  ft.  by  60  ft.  and  the  other  50  ft.  by  50 
ft.,  all  of  heavy  brick  construction,  equipped 
with  sprinkler  system.  The  Sanitary  com- 
pany will  build  four  24-ft.  kilns,  install 
shaving  and  dust-collecting  system ;  will 
use  two  types  of  conveyors,  install  foundry 
equipment,  metal-working  machinery,  hy- 
draulic presses,  hydraulic  dies,  woodwork- 
ing machinery,  accumulaters,  heavy  duty 
pumps,  gas  engines,  electric  motor  and 
dynamo.  The  company  manufactures  sani- 
tary closets,  ball  cocks,  etc.  J.  H.  Davis  is 
general  manager. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following 
supplies:  Philadelphia,  Pa.,  Schedule  9274 
— 80  steel  boiler  tubes;  Schedule  9279 — 1500 
attachment  plugs  and  800  sockets.  Brook- 
lyn, N.  Y.,  Schedule  9270 — 6300  lb.  brass 
tubing;  Schedule  9279 — 1000  Leyden  jars, 
1000  ft.  single-conductor  wire;  Schedule 
9274 — 25,000  ft.  telephone  wire.  Mare 
Island,  Cal.,  Schedule  9282—5000  ft.  tele- 
phone cable,  five  transformers ;  Schedule 
9283 — one  15-hp.  induction  motor.  Nor- 
folk, Va.,  Schedule  9269 — one  core-wire 
straightener.  Application  for  proposals 
should  designate  the  schedule  desired  by 
number. 

WASHINGTON,  D.  C. — Proposals  in 
duplicate  will  be  received  at  the  office  of 
the  purchasing  agent  for  the  Post  Office  De- 
partment, Washington,  D.  C,  until  March  6 
for  furnishing  stationery,  including  paper, 
wrapping  paper,  cardboard,  blank  books, 
erasers,  etc.  ;  typewriters,  computing,  baling, 
addressing,  numbering,  canceling,  opening, 
adding  and  perforating  machines,  time  re- 
corders, etc.  ;  electrical  supplies  (motors, 
carbons,  fuses),  castings,  oils  and  chem- 
icals, etc.,  and  motor-vehicle  supplies,  as 
they  mav  be  ordered  from  time  to  time  dur- 
ing the  fiscal  year  beginning  July  1,  1916, 
and  ending  June  30,  1917.  Blanks  for  pro- 
posals with  specifications  and  instructions 
to  bidders  will  be  furnished  upon  application 
to  the  purchasing  agent.  A.  S.  Burleson  is 
postmaster-general. 


North  Central 

DETROIT,  MICH. — Extensive  improve- 
ments and  extensions  are  contemplated  by 
the  Detroit  Edison  Co.  during  1916,  which 
will  involve  an  expenditure  of  about  $5,- 
013,893  and  will  include  the  construction 
of  a  third  section  at  the  Conners  Creek 
power  house,  to  cost  $1,134,995;  substa- 
tions, $1,039,810:  the  erection  of  270  miles 
of  23,000-volt  cable,  $817,125:  new  meters, 
$200,000-  overhead  lines,  $408,450;  addi- 
tion to  the  Delrav  power  house,  $360,700  ; 
a  third  central  heating  plant,  $262,500  ;  re- 
construction of  coaling  station,  $17,000; 
improvements  at  the  Farmer  Street  heat- 
ing plant,  $107,763  ;  Park  Place  heating 
plant  improvements,  $33,400;  land  for  sub- 
stations, $65,000  ;  improvements  at  the 
Washington  Avenue  and  other  buildings, 
$94,450,  and  $88,000  for  improvements  to 
the  steam  heat-distributing  system ;  other 
construction  expenses  are  estimated  at 
$145,550.      Alex  Dow  is  president. 

EAST  TAWAS,  MICH. — The  Council  Is 
considering  the  proposition  to  sell  the  mu- 
nicipal electric-light  plant  to  the  Consum- 
ers' Pwr.  Co.,  Owosso. 

HIGHLAND  PARK,  MICH. — Bids  will  be 
received  by  the  Board  of  Education,  High- 
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CINCINNATI,  OHIO  Blda  will  1 
ceivtMi  .it  the  office  of  the  supervising 
architect,  Treasury  Department,  washing- 
ton,  D,  C.  until  March  18  for  the  Installa- 
tion complete  of  new  hoist-ways,  hydraulic 
m. ul  lifts,  etc.,  In  the  United  States  custom 
house  and  post  office  at  Cincinnati 
For  details  see  proposal  columna 

CLEVELAND.  OHIO.  The  El.  Ry  im- 
provemenl  i  Bast  Sixty-first  Street, 

Cleveland,    it    is   reported,    is   contemplating 
the    construction     of     factory     and     power 
buildings  on  land  lying   between  the   Penn 
sylvanla     Railroad     and     East     Sixty-first 
Street 

CLEVELAND,  OHIO  Bids  will  be  re- 
ceived at  the  offi< .  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  Feb.  is  for  electric  meters  for 
the  municipal  electric-light  department. 
Specifications  maj  be  obtain.  .1  on  applica- 
tion to  tlu>  office  of  the  commissioner  of 
light  and  heat  division,  1443  East  Third 
Street,   Cleveland. 

LAND,  OHIO.— O.  C.  Barber  of 
Barberton,  who  has  a  franchise  for  an 
electrically  operated  freight  subway  under 
fifth  Street,  Cleveland,  has  askea 
Hairy  L.  Davis,  Mayor  of  the  city  of  Cleve- 
land, to  consider  a  proposal  to  purchase 
energy  tor  the  municipal  electric-light  plant 
from  a  centra]  station  to  be  situated  south 
ot  Canton,  near  a  coal  mine  owned  bv  Mr 
Barber.  The  proposed  transmission  lines 
would  be  about  TO  miles  long.  Mr  Barber 
is  founder  of  large  match  works,  with  head- 
quarters   in    Barberton. 

DELPHOS,  OHIO.— The  Delphos  Mfg 
Co.  has  awarded  the  contract  for  equipping 
its  entire  plant  for  electrical  operation  to 
the  Northwestern  Ohio  Ry.  &  Pwr  Co 
Toledo.  The  cost  of  equipping  the  plant  is 
estimated  at  $30,000. 

HEBRON,  OHIO.— The  capital  stock  of 
the  Hebron  Lt.,  Ht.  &  Pwr.  Co.  has  been 
increased  from  $25,000  to  $100,000. 

SALEM,  OHIO. — Contracts  have  been 
awarded  by  the  Salem  Ltg.  Co.  to  the 
Riverside  Bridge  Co.,  Martin's  Perrv,  for 
structural  steel  work  for  addition  to  its 
power  plant  on  Depot  Street.  The  cost  of 
the  extension  complete  is  estimated  at 
about  $100,000. 

SPRINGFIELD,  OHIO— Preparations  are 
being  made  by  the  Springfield  Lt.,  Ht.  & 
Pwr.  Co.  and  the  American  Tel.  &  Teleg, 
Co.  to  place  their  overhead  wires  in  the 
downtown  district  in  underground  conduits. 

YOUNGSTOWN,  OHIO.  —  Preparations 
are  being  made  by  the  Youngstown  &  Sha- 
ron Lt.  Co.  to  place  its  wires  on  Federal 
Street  underground. 

ZANESVILLE,  OHIO— The  trustees  of 
the  Bethesda  Hospital  have  been  authorized 
to  purchase  for  the  new  building  a  passen- 
ger elevator,  dumb-waiters,  electric-light 
fixtures,  other  mechanical  equipment,  etc. 

MIDDLESBORO,  KY.— Plans  are  being 
considered  by  the  City  Commission  for 
the  establishment  of  a  municipal  electric- 
lighting  plant.  Electrical  service  is  now 
furnished  by  the  Kentucky  Utilities  Co., 
Lexington. 

BLOOMINGTON,  IND.— Bids  will  be  re- 
ceived by  the  Leonard  Springs  Water 
Works  Co.  until  Feb.  24  for  improvements 
to  water-works  system,  including  a  14-in. 
intake  from  reservoir  at  Leonard  Springs 
to  clear-water  well,  constructing  clear- 
water  well,  power  plant,  including  building, 
furnishing  and  installing  pumping  machin- 
ery and  boilers,  and  also  constructing  17,500 
ft.  of  line.     Dr.  O.  E.  Harris  is  secretary. 

MILROY,  IND. — An  electric-light  com- 
pany has  been  organized  by  local  citizens 
for  the  purpose  of  installing  an  electric- 
light  plant  if  satisfactory  terms  cannot  be 
made  with  the  Indianapolis  &  Cincinnati 
Trac.  Co.  or  the  Connersville  (Ind.)  Lt., 
Ht.  &  Pwr.  Co.  The  Witters  El.  Co.,  which 
formerly  furnished  electrical  service  here, 
has  discontinued  business 

WABASH,     IND. — Plans     and    specifica- 
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BLOOMINGTON,       ILL.     The      ell 

Bloomlngton  expi  cts  i<>  Install  a   6, ,000 

gal.  motor-driven  centrifugal  pump   i 
in  ad  >    in    t lie    munlclpa I  ks    sys- 

tem     Specifications  may   be  obtained   from 

!  Aans,    City    ei.  i  i  Williams    is 

superintendent  of  water  and  light  plant. 

i  \\  nti  i.\,    ILL.-    I  mprovemei  I 
templated    by    the    ('anion    Gas    &    El     Co., 
Including   the   erection   of   a    cooling    tower, 

installation      of     a      2000-kw,      turbine     with 

Condenser     in     power     house,     and     the     pur- 

Of    a     B-tOn    electric    coal    truck-.       The. 

iny  is  now  installing  a    100-hp.   A.  &-  T. 

boiler,   coal   bunkers,   steam-jet  ash-handling 

system,    Wright    hopper,    coal    elevator    and 

stoker   under  boiler.      A  special  cam- 

paign    will    be    made    in    the   suburban   towns 

and    rural    districts    to    introduce    electrical 

cooking    apparatus,    etc.      E.    H.    Negley   is 

secretary  and   treasurer. 

DANVILLE,  ILL. — The  City  Council  has 
passed  an  ordinance  calling  a  special  elec- 
tion to  submit  to  the  voters  the  proposal 
to  issue  $250,000  in  bonds  for  the  installa- 
tion  of  a  municipal   electric-light  plant. 

col. DEN,  ILL. — The  Central  Illinois 
Pub.  Ser.  Co.,  Mattoon,  has  applied  for  a 
franchise  to  erect  an  electric  transmission 
line  from  Golden  to  Clayton.  The  com- 
pany has  not  yet  been  granted  a  franchise 
in  Golden,  and  the  construction  of  a  mu- 
nicipal electric  plant  is  under  consideration. 

HARRISBURG,  ILL. — The  Southern  Illi- 
nois Ry,  &  Pwr.  Co.,  Harrisburg,  is  reported 
to  be  contemplating  the  construction  of  an 
electric  railway  (60  miles  long)  to  connect 
Harrisburg  with  Marion,  Johnson  City, 
Herrin  and  Benton. 

JACKSONVILLE,  ILL— The  proposal  to 
issue  $75,000  in  bonds  for  extensions  to  the 
municipal  electric-light  plant  and  water- 
works and  to  establish  a  municipal  heating 
system  is  under  consideration  by  the  City 
Council. 

LINCOLN,  ILL.— Bids  will  be  received 
by  the  Board  of  Administration,  Capitol 
Building,  Springfield,  until  Feb.  23  for  elec- 
tric-wiring the  employees'  building,  Lin- 
coln State  School  and  Colony  at  Lincoln. 
Specifications  may  be  obtained  upon  ap- 
plication to  James  B.  Dibelka,  state  archi- 
tect,  130   North  Fifth  Avenue,  Chicago. 

MATTOON,  ILL. — At  the  election  to  be 
held  in  April  the  proposal  to  issue  $25,000 
in  bonds,  the  proceeds  to  be  used  to  estab- 
lish an  electric-light  plant  and  for  improve- 
ments to  the  water-works  system,  will  be 
submitted  to  the  voters. 

PEORIA,  ILL. — The  Central  Illinois  Lt. 
Co.,  Peoria,  has  made  application  to  the 
State  Public  Utilities  Commission  for  a 
certificate  of  convenience  and  necessity  to 
erect  electric  transmission  lines  as  follows : 
Between  and  in  the  village  of  Forsythe  and 
Argenta  and  in  Oreana ;  to  erect  a  high- 
tension  line  from  Auburn  to  Waverly  and 
Roodhouse,  and  a  tap-off  from  the  line  at  a 
point  wrest  of  Waverly,  extending  to  the 
village  of  Franklin  ;  to  erect  and  operate  a 
high-tension  transmission  line  from  Car- 
tersville  to  Carbondale ;  to  erect  a  high- 
tension  line  from  Windsor  west  to  Tower 
Hill  :  from  Clayton  southeasterly  to  Mount 
Sterling  and  Versailles,  for  the  purpose  of 
supplying  electrical  service  to  the  two  last- 
named   towns. 

MADISON,  WIS. — Improvements  to  the 
water-works  at  the  University  of  Wisconsin 
include  the  purchase  and  installation  of  a 
motor-driven  pump  and  air  compressor,  to- 
gether with  new  building  for  pumping  equip- 
ment. 

MISHICOT,  WIS. — A  new  boiler  and  en- 
gine are  now  being  installed  in  the  Mishi- 
cot  light  and  power  plant.  The  renewal 
of  battery  plates  is  also  contemplated.  Ira 
Beyer  is  president. 

CASS  LAKE,  MINN.— The  citv  of  Cass 
Lake  contemplates  the  purchase  of  the 
property  of  the  Cass  Wtr.,  Lt.  &  Pwr.  Co., 
to  be  owned  and  operated  by  the  munici- 
pality. 
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ST.     PETER,     MINN.-     I'.ids    will     I 

i   bj    the  Slat.    Board  <>i    Control,  State 
'  lapltol,    St.    Paul,    until    Feb. 
struction    of    an    addition    to    the    Criminal 
Building,     State      Hospital,     at     St. 
Separati     bid:     to    be    submitted    as    follows; 

l    conl  racl    woi  k,    heal  ing   and 
lating,  plumbing  and  electrical  work      Plain 
s  ii. I    :  pecifical  ions    ma  y    be  obtal 
plication   to   C.    H.   Johnston,   architect,   7ft 
Capital   Bank  Building,  St.   Paul,  Minn. 

CLARION,     IOWA.      The     local     eli 
light  plant,  owned   by   Mozingo  &  Ma 
reported   to  have  In  en  purchased  by  Elston, 
Clifford  &  Co.,  Chicago,   111. 

FORT  DODGE,    low  A      Plans  are  being 
prepared  by  Burns  &  McDonnell,  Int< 
Building,     Kansas     City,     Mo.,     for     thi 
struction    of    a    hydroelectric    power    plant 
on  the  Des  Moines  River.     Bids,  it  is  under- 
stood, will  be  asked  for  about  March  1. 

MONONA,  IOWA. — The  State  Railroad 
Commission  has  granted  the  Monona  i.t  | 
Pwr.  Co.  a  franchise  to  erect  transmission 
lines  and  to  supply  electricity  in  territory 
surrounding  Monona  and  to  Luana.  The 
erection  of  about  3  miles  of  transmission 
line  is  contemplated.  Leslie  H.  Wellman 
is  president  and   manager. 

OSKALOOSA,     IOWA — Plans     are    being 
prepared    for    the    installation    o) 
plant  for  the  Oskaloosa  Vitrified   Brick  Co 

ST.  ANTHONY,  IOWA. — At  an  election 
to  be  held  Feb.  21  the  proposal  to  install 
an  electric-light  plant  in  St.  Anthony  will 
be  submitted  to  the  voters. 

STANHOPE,  IOWA. — The  Henderson  Lt. 
&  Pwr.  Co.,  Jewell,  has  applied  for  a  fran- 
chise to  supply  electricity  in  Stanhope. 

TRAER,  IOWA. — Option  on  the  local 
electric-light  plant,  owned  by  F.  L.  White, 
it  is  reported,  has  been  taken  by  John 
Reichert.  The  consideration  asked  is 
$36,000. 

WEST  LIBERTY,  IOWA — Extensions  are 
contemplated  to  the  municipal  electric-light 
plant,  including  the  installation  of  one  100- 
kw.  generator  and  two  150-hp.  boilers;  ex- 
tensions will  also  be  made  to  street-light- 
ing system.  Benton  R.  Anderson,  West 
Liberty,    is    engineer. 

WOODWARD,  IOWA — Bids  will  be  re- 
ceived by  the  Board  of  Control  of  State 
Institutions,  Capitol,  Des  Moines,  Iowa, 
until  March  1  for  furnishing  steam  boilers, 
engines,  generators,  feed-water  heaters, 
pumps,  switchboards  and  equipment,  wiring, 
steam  heating  and  alternate  hot-water  ap- 
paratus, all  for  the  State  Hospital  and  Col- 
ony for  Epileptics,  at  Woodward,  now  in 
course  of  erection.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  H.  F.  Liebbe, 
state  architect,  Capitol,  Des  Moines.  Copies 
may  be  obtained  upon  deposit  of  $15.  Dr. 
M.  N.  Voldeng  is  superintendent 

PIERCE  CITY,  MO. — The  Ozark  Pwr.  & 
Wtr.  Co.,  Branson,  is  contemplating  extend- 
ing its  transmission  lines  from  its  plant  at 
Powersite  to  Pierce  City  to  furnish  elec- 
trical service.  Application  will  be  made  by 
the  company  for  a  franchise  in  Pierce  City. 
This  city  is  now  served  by  a  municipal 
plant. 

ST.  JOSEPH,  MO. — Plans-  are  being  pre- 
pared by  the  Western  Tablet  Co.,  Eleventh 
and  Mitchell  Streets,  St.  Joseph,  for  re- 
modeling its  factory  and  power  plants.  The 
plans  provide  for  the  installation  of  a  100- 
hp.  oil  engine  and  remodeling  batteries  for 
lighting  system,  etc.  F.  B.  Daggett,  614 
North  Fifth  Street,   St.   Joseph,  is  engineer. 

ENDERLIN,  N.  D. — Bids  will  be  received 
by  the  Board  of  Education  of  Enderlin,  at 
the  office  of  E.  T.  Danielson,  clerk  of  board, 
Enderlin,  until  Feb.  25  for  construction  of 
addition  to  and  remodeling  present  school 
building,  including  general  construction, 
heating  and  ventilating,  heat  regulation, 
plumbing  and  wiring,  in  accordance  with 
plans  and  specifications  prepared  by  John 
D.  Chubb,  architect,  109  North  Dearborn 
Street,  Chicago,  111.  Copies  of  plans  may 
be  obtained  upon  application  to  the'  archi- 
tect and  at  the  office  of  the  clerk  of  the 
school  board,  Enderlin. 
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LESTERVILLE,  S.  D. — The  installation 
of  a  municipal  electric-lighting  plant  in 
Lesterville  is  under  consideration  by  local 
business  men. 

NEWELL,  S.  D. — The  Board  of  Trus- 
tees is  considering  the  installation  of  an 
electric-lighting  system   in  Newell. 

KEARNEY,  NEB. — The  City  Council  Is 
considering  a  proposal  submitted  by  the 
Kearney  Wtr.  &  El.  Pwr.  Co.  to  operate  the 
municipal  water-works  pumping  station  by 
electricity. 

AMERICUS,  KAN.— The  installation  of 
a  municipal  electric-lighting  plant  in  Ameri- 
cus  is  under  consideration. 

CHANUTE,  KAN. — Contract  will  soon  be 
awarded  by  the  City  Commissioners  for 
motor-driven  pumps,  27  blocks  of  service 
water  lines,  water  regulators  and  205-kva. 
engine-driven  generators  at  the  municipal 
lighting  plant.     C.  G.  Wood  is  city  clerk. 

CIMARRON,  KAN. — The  installation  of 
an  electric-lighting  system  in  Cimarron  is 
under  consideration.  It  is  proposed  to 
erect  a  transmission  line  from  Garden  City, 
which  will  also  supply  electricity  to  ranches 
along  the  line.  In  case  the  line  is  built 
the  towns  of  Pierceville  and  Ingalls  will 
be  asked  to  take  electrical  service. 

FRANKFORT,  KAN. — The  installation  of 
an  ornamental  street-lighting  system  in 
Frankfort  is  being  promoted  by  the  Com- 
munity Club.  The  plans  provide  for  the 
erection  of  44  single-lamp  standards,  main- 
tained by  underground  wires.  The  local 
telephone  company  will  bear  half  of  the 
expense  of  the  underground  conduits  and 
place  all  of  its  wires  in  tne  same  conduit. 
F.  C.  Dwinnell  is  owner  of  the  local  elec- 
tric plant. 

HOYT,  KAN. — The  city  of  Hoyt  is  nego- 
tiating with  the  Topeka  Edison  Co.,  Topeka, 
for  commercial  electrical  service.  If  satis- 
factory arrangements  are  made,  a  trans- 
mission line  will  be  erected  from  Topeka  to 
Hoyt,  and  a  distribution  system  will  be 
installed  here. 

MINNEOLA,  KAN. — The  City  Council  is 
negotiating  with  the  Midland  Wtr.,  Lt.  & 
Ice  Co.,  Dodge  City,  to  suply  electricity  for 
commercial  purposes.  If  satisfactory  ar- 
rangements are  made,  a  transmission  line 
will  be  erected  from  Dodge  City  to  Minne- 
ola  and  a  distribution  system  installed  in 
Minneola. 

MORLAND,  KAN.— The  City  Council  is 
considering  calling  an  election  to  submit  to 
the  voters  the  proposal  to  issue  bonds  for 
the  installation  of  an  electric-light  plant. 

OTTAWA,  KAN. — Bids  will  be  received 
at  the  office  of  the  city  clerk,  Ottawa,  until 
Feb.  15  for  furnishing  and  installing  an 
ornamental  street-lighting  system  on  Main 
and  Tecumseh  Streets,  consisting  of  76 
single-lamp  standards  and  four  traffic-way 
posts,  to  be  18  in.  shorter  than  the  curb 
posts.  The  lamps  are  to  be  maintained  by 
underground  wires. 


Southern  States 

CHARLOTTE,  N.  C— The  Southern  Pwr. 
Co  Charlotte,  is  reported  to  be  contem- 
plating the  construction  of  a  hydroelectric 
power  plant  on  Johns  River  near  Colletts- 
ville. 

GASTONIA,  N.  C. — A  new  street-lighting 
s>stem  is  now  being  installed  in  the  busi- 
ness section,  consisting  of  63  lamp  stand- 
ards mounted  with  one  600-cp.  lamp.  H 
Rutter  is  superintendent  of  the  municipal 
electric  plant. 

SALUDA,  S.  C. — A  franchise  has  been 
granted  to  p-  A-  Hugh,  Atlanta,  Ga„  to  in- 
stall and  operate  an  electric-lighting  plant 
in  baluda  for  a  period  of  20  years. 

ACWORTH,  GA.— Artesian  wells  are 
now  being  drilled  in  connection  with  the 
municipal  electric-light  plant  and  water- 
works system.  An  air-lift  will  soon  be  in- 
„  i  i-  xT1-  G-  Cr°gan  is  chairman  of  water 
and   light  committee. 

BLAKELY,  GA. — Improvements  will  soon 
oe  made  to  the  municipal  electric-light 
Tn  '  '"Eluding  the  installation  of  an 
ingersoll-Rand  compressor  (motor-driven, 
t™  fuu  ft ,per  sciuare  inch),  for  which  con- 
Aifh  s  been  P'aced.  The  installation  of 
eimer  a  motor-driven  or  a  steam-turbine- 
anven  centrifugal  pump,  having  a  capacity 
»  i£n  55  'I00  to  600  °aL  Per  minute  under 
?hin^,  .  d>  is  under  consideration.  Ma- 
?<*<£,  ™  not  yJet  contracted  for.  E.  R.  Adams 
is  superintendent. 

,  *°ME'  6A.- The  Rome  Ry.  &  Lt.  Co. 
o?nn  i*ntly  comP!eted  the  erection  of  a 
-.suu-volt  transmission  line  to  various  parts 
or   tne   city   and   suburbs   to   supply    energy 

LSer/urposes  only-  H-  J-  Arnold  is 
superintendent. 

hAS31TEiSBORO-  GA.— Improvements  will 
ue  made  to  the  municipal  electric-light  plant 
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this  spring,  including  the  installation  of  a 
250-hp.  boiler  with  stokers  and  other  equip- 
ment. A  few  more  lightning  arresters  will 
probably  be  purchased.  Daniel  R.  Gould  is 
superintendent  of  light  and  water  plant. 

VILLA  RICA,  GA.— The  Villa  Rica  El. 
Lt.  &  Pwr.  Co.  is  contemplating  the  instal- 
lation of  an  80-hp.  high-pressure  boiler. 
The  company  would  like  to  receive  prices  on 
a  second-hand  boiler ;  must  be  in  good 
condition  and  stand  Hartford  inspection ; 
R.  D.  Cole  boiler  preferred.  W.  B.  Powell 
is  general  manager. 

LAKE  WORTH,  FLA. — The  Lake  Worth 
Lt.,  Wtr.  &  Ice  Co.  expects  to  install  an 
internal-combustion  engine,  generator  and 
exciter,  with  switchboard,  and  will  require 
material  for  approximately  20  miles  of  line 
work.     Ward  Randolph  is  superintendent. 

PUNTA  GORDA,  FLA. — The  city  of 
Punta  Gorda  expects  to  install  a  series 
street-lighting  system  in  the  near  future. 
R.  L.  Morgan  is  superintendent. 

KNOXVILLE,  TENN. — Investigations  are 
being  made  by  the  City  Commission  relative 
to  the  cost  of  the  installation  of  a  municipal 
electric-light  plant.  The  cost  is  estimated 
at  $200,000. 

ALABAMA  PORT,  ALA. — The  Tidewater 
Securities  Pwr.  Co.,  Mobile,  is  planning  to 
build  an  electric-light  plant  and  extend  the 
water-works  system  in  connection  with  its 
proposed  development  at  Alabama  Port.  J. 
M.  Dewberry  is  president. 

BIRMINGHAM,  ALA. — A  tentative  pro- 
posal has  been  submitted  to  the  city  of 
Birmingham  by  J.  S.  Pevear,  president  of 
the  Birmingham  Ry.,  Lt.  &  Pwr.  Co.,  rela- 
tive to  the  construction  of  an  electric  rail- 
way from  this  city  to  Warrior  River,  a  dis- 
tance of  20  miles,  to  give  the  shippers  in 
Birmingham  direct  communication  with 
water  transportation.  The  cost  of  the  pro- 
posed railway  is  estimated  at  $300,000. 

DECATUR,  ALA. — The  city  of  Decatur 
has  engaged  Xavier  A.  Kramer,  Magnolia, 
Miss.,  consulting  engineer,  to  prepare  plans 
and  specifications  for  the  construction  of 
a  municipal  electric-light  plant,  to  cost 
about    $40,000. 

WOODVILLE,  OKLA.— The  City  Council 
is  considering  calling  an  election  to  sub- 
mit to  the  voters  the  proposal  to  issue  $8,000 
in  bonds  for  the  installation  of  an  electric- 
light  plant  and  $15,000  for  water-works  sys- 
tem. 

AMARILLO,  TEX. — The  City  Lt.  &  Wtr. 
Co.  is  planning  to  change  the  service  pumps 
for  supplying  water  to  the  city  from  com- 
pound duplex  pumps  to  directly  connected 
electrically  driven  centrifugal  pumps.  G.  W. 
Faller  is  general  manager. 

BALLINGER,  TEX. — The  local  electric- 
light  plant,  owned  by  the  Ballinger  Cotton 
Oil  Co.,  has  been  purchased  by  the  Inter- 
state El.  Corpn.,  115  Broadway,  New  York, 
N.  Y.  The  plant,  it  is  understood,  will  be 
enlarged  and  transmission  lines  extended 
to  other  towns  in  this  section. 

COMANCHE,  TEX. — The  local  electric- 
light  plant  has  been  purchased  by  the  Texas 
Pwr.  &  Lt.  Co.,  Brownwood,  which  will  erect 
a  transmission  line  from  Brownwood  to 
Comanche  via  Blanket. 

LOCKHART,  TEX.— The  Citizens'  Wtr., 
Lt.  &  Pwr.  Co.  is  reported  to  have  engaged 
Henry  Elrod,  Southwestern  Life  Building, 
Dallas,  engineer,  to  prepare  plans  for  the 
construction  of  an  electric-light  plant,  ice 
factory  and  water-works  system  in  Lock- 
hart. 

SULPHUR  SPRINGS,  TEX.— B.  F.  Ash- 
croft  &  Sons,  owners  of  the  local  electric- 
light  plant,  are  extending  the  street-light- 
ing system.  Improvements,  it  is  under- 
stood,   will    also   be   made   to   the   plant. 


Pacific  States 

PORT  ANGELES,  WASH.— Bonds  to 
the  amount  of  $30,000  authorized  for  ex- 
tensions to  the  municipal  electric-lighting 
system  have  been  sold.  Bids  for  material 
and  installation,  it  is  reported,  will  be 
asked  for  at  an  early  date. 

SEATTLE,  WASH.— Bids  will  be  received 
by  the  Board  of  Public  Works,  Seattle, 
until  March  3  for  the  construction  of  a 
steel  bascule  bridge,  including  the  con- 
struction of  the  concrete  substructure  with 
steel  superstructure,  operating  machinery 
and  electric  equipment  at  Eastlake  Avenue 
over  Lake  Washington  Canal.  A  charge 
of  $5  will  be  made  for  each  set  of  plans  and 
specifications  to  cover  the  cost  of  printing 
and  mailing.     C.  B.  Bagely  is  secretary. 

PORTLAND,  ORE. — Bids  will  be  re- 
ceived by  the  City  Council  until  Feb.  18  for 
general  contract  for  the  construction  of  the 
public  auditorium.  At  a  later  date  propos- 
als will  be  received  for  electric  wiring  of 
the  building. 
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GILROY,  CAL. — The  Coast  Counties  Gas 
&  El.  Co.,  Gilroy,  which  operates  the  mu- 
nicipal electric-lighting  system  under  lease, 
will  install  a  new  street-lighting  system, 
consisting  of  36  4-amp.  lamps  erected  on 
ornamental  standards ;  will  also  install  a 
General  Electric  4-amp.  50-lamp  series 
mercury  rectifier  and  transformer. 

MARTINEZ,  CAL. — The  Western  Pwr. 
Co.,  San  Francisco,  contemplates  the  con- 
struction of  a  central  power  station  in 
Martinez  ;  also  the  erection  of  a  100,000- 
volt  electric  transmission  line  along  the 
Costa  Contra  shore  from  Antioch  to  Rich- 
mond. 

SEAL  BEACH,  CAL. — The  City  Trustees 
are  contemplating  calling  an  election  to  sub- 
mit to  the  voters  the  proposal  to  issue  bonds 
for  water,  lighting  and  sewer  systems  in 
Seal  Beach. 

RATHDRUM,  IDAHO. — The  controlling 
interest  of  the  Rathdrum  El.  Co.,  which 
supplies  electrical  service  in  Rathdrum  and 
Post  Falls,  has  been  purchased  by  F.  M. 
Shields  of  the  Shields  Investment  Co.,  Old 
National  Bank  Building,  Spokane.  Im- 
provements will  be  made  to  the  plant  at 
once,  and  extensions  to  the  service  will  be 
made  during  the  coming  year.  B.  E.  Kyle, 
Rathdrum,   is  temporary  manager. 

SODA  SPRINGS,  IDAHO — Improvements 
will  be  made  to  the  municipal  electric  light 
plant,  including  the  installation  of  a  250- 
hp.  waterwheel  with  governor,  one  150-kva., 
three-phase,  60-cycle,  2300-volt  generator, 
with  exciter,  switchboard  and  arresters,  for 
which  contracts  have  already  been  placed. 
The  village  is  in  the  market  for  115  ft.  of 
36-in.  wood-stave  pipe,  2  miles  of  No.  6 
double-braided,  weather-proof  wire,  cross- 
arms,  insulators,  hardware  for  2300-volt 
pole  line,  and  for  12  five-lamp  ornamental 
standards  and  equipment  for  same.  It  is 
proposed  to  establish  a  special  rate  for 
cooking  service  soon ;  the  sale  of  a  num- 
ber of  motors,  ranging  from  %  hp.  to  5  hp., 
is  also  under  consideration.  Alvin  Meyers 
is  superintendent  and  engineer. 

CASA  GRANDE,  ARIZ. — At  an  election 
to  be  held  Feb.  15  the  proposal  to  issue  $35,- 
000  in  bonds  for  the  construction  of  an 
electric-light  plant,  water-works  and  ice 
factory  will  be  submitted  to  the  voters. 
Sidney  F.  Mashbir,  Tucson,  is  engineer. 

GLENDALE,  ARIZ. — The  Council  has 
granted  a  franchise  for  the  installation  of 
an  electric-light  and  power  plant  and  water- 
works system  in  Glendale. 

MESA,  ARIZ. — The  Grand  Prairie  Canal 
Co.,  recently  incorporated,  it  is  reported, 
will  begin  work  immediately  on  the  con- 
struction of  a  28-mile  irrigation  canal  to 
provide  water  from  White  River  to  de- 
velop the  rice-growing  industry.  A  pump- 
ing station  will  be  erected  on  White  River. 

BUTTE,  MONT. — Plans  are  being  con- 
sidered by  the  Montana  Pwr.  Co.,  Butte,  it 
is  reported,  for  the  construction  of  a  dam 
and  power  plant  at  Holter,  about  30  miles 
from  Helena.  The  cost  of  the  proposed 
plant  is  estimated  at  from  $3,000,000  to 
$3,500,000.  F.  M.  Kerr,  Butte,  is  general 
manager. 

ROUNDUP,  MONT. — Plans  are  being 
prepared  for  the  installation  of  a  new  light- 
ing system  for  the  business  section,  to  cost 
about  $10,000  The  plans  provide  for  the 
erection  of  122  standards  carrying  cluster 
lamps. 


Canada 

HALIFAX,  N.  S. — The  City  Council  has 
adopted  the  recommendation  of  the  com- 
mittee that  the  Halifax  Pwr.  Co.  be 
awarded  the  contract  for  lighting  the  city 
at  a  cost  of  $30,000  per  year,  for  a  period 
not  to  exceed   25  years. 

AMHERSTBURG,  ONT. — Plans  are  being 
considered  by  the  Town  Council  for  ex- 
tensions to  the  present  lighting  system. 
Later  the  question  of  installing  a  permanent 
lighting  system  will  be  taken  up. 

HAMILTON,  ONT.— The  City  Council  has 
authorized  the  installation  of  a  new  storage- 
battery  signal  system  at  the  central  police 
station. 

MONTREAL,  QUE. — The  Montreal  Pub. 
Ser.  Corpn.,  it  is  reported,  is  contemplat- 
ing extensions  to  its  power  plant. 


Mexico 

HOQUILLA,  CHIHUAHUA,  MEXICO. — 
The  Mexican  Northern  Pwr.  Co.,  Santa 
Rosalia,  it  is  reported,  will  soon  resume 
work  on  its  large  power  project  in  Hoquilla. 
The  dam  across  the  Conchas  River  has  not 
been  harmed,  and  the  hydroelectric  power 
plant  and  transmission  system  will  be  built 
as   soon   as  possible. 
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Bruce  Ford,  Philadelphia,  Pa.     App,  Bled 
Maj    '.»,    1914,      Improved   connection   bo- 
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i    1 ..  .  11.1',   New    V01  k, 
N     'i        kpp.   Bled  Sept  9,   1914.     Di 
able  ornamental  rap  applied  to  cable  ter- 
minal lUK- 

1,  169,  .'.''.»  .\  I. u"ii  ink-Switch  ing  TELBPHONX- 
ExCHANQl  SYSTEM  ;  C.  U  Hoodlum,  New 
JTork,  N.  ST.  App.  Bled  July  23,  1915. 
Two  wire  system  wherein  two  relays  only 
are  required  to  control  the  selector. 

1,169,800.  Machine  Switching  Telephone- 
System  ;  C  U  Qoodrum,  New  York,  N.  Y. 
App,  Bled  Sept  16,  1915.  Finder  is  re- 
stored it  it  falls  to  function  properly. 

1,169,817.  Method  of  Carrying  Out  Gas 
Hi-:  ICTIONS  in  an  Electric  Furnace;  A. 
ll.  U<  mstein,  Vienna,  Austria-Hungary. 
App.  tiled  Nov.  IS,  1911.  Low-tension 
furnace  with  fused  granular  resistance 
charge  between  hanging  electrodes. 

1.169. 524.  Apparatus  for  Electrically 
Treating  Air  ;  W.  T.  Hoofnagle,  Glen 
Ridge,  N.  J.  App.  filed  April  23,  1915. 
Recovery  of  nitrogen  oxides. 

1.169.525.  Method  and  Apparatus  for 
Making  Ozone;  W.  T.  Hoofnagle,  Glen 
Ridge,  N.  J.  App.  filed  April  23,  1915. 
Rapid  surging  of  air  under  treatment. 

1,169,827.  Electrical  Stove;  G.  A.  Hughes, 
Chicago,  111.  App.  filed  April  14,  1915. 
Toy  size  ;  fully  operative. 

1,169,851.  Gas  Lighter  and  Extinguisher  ; 
Howard  G.  Mead,  Shrewsbury  Park,  Mo. 
App.  filed  Dec.  2,  1914.  Distance  control 
applicable  to  ordinary  gas-lighting  sys- 
tem. 

1.169.865.  Contact  Shoe  for  Third-Rail 
Electric  Cars  ;  C.  F.  Raydure,  West 
Philadelphia,  Pa.  App.  filed  June  14, 
1915.  Cast  in  two  members,  rendering 
subsequent  machining  unnecessary. 

1.169.866.  System  for  Supplying  Elec- 
tricity ;  I.  J.  Reuter,  Anderson,  Ind.  App. 
filed  Oct.  19,  1912.  Ignition  and  lighting 
of  automobiles. 

1,169,878.     Control  Apparatus;  K.  A.  Sim- 
mon   and    A.    J.    Hall,    Wilkinsburg,    Pa. 
App.     filed     June     20,     1914.       Operating 
mechanisms  for  plurality  of  electric  rheo" 
stats  as  used  on  electric  locomotives. 

1,169,885.  Vehicle  Signal;  J.  F.  Sullivan. 
New  York,  N.  Y.  App.  filed  June  3,  1914. 
Pedal-controlled  shutters  over  signal 
lamps. 

1,169,890.  Selector  Switch;  L.  von  Nagy, 
Plainfield,  N.  J.  App.  filed  Aug.  25,  1915. 
Improved  means  controlling  activity  of 
several  brush  sets. 

1,169,893.  Apparatus  for  Use  in  Pro- 
.ducing  Synthetic  and  Chemical  Sub- 
stances ;  J.  R.  Watson,  Baltimore,  Md. 
App.  filed  Jan.  25,  1915.  Electrically 
heated  retort  of  novel  form. 

1,169,S94.  Automatic  Telephone  System  ; 
H.  G.  Webster,  Chicago,  111.  App.  filed 
Feb.  27,  1907.  Improved  circuit  struc- 
tures.     (Eighty-two  claims.) 

1,169,932.  Electric-Fixture  Attachment; 
S.  E.  Cressey,  San  Pedro,  Cal.  App.  filed 
Oct.  6,  1914.  Applicable  to  the  side  posts 
of  a  bureau  or  dresser. 

1,169,937.   Electrical  Device  for  Changing 
the  Direction  of  Rotation  of  Shafts  ; 
M.  J.  Dikeman,  Detroit,  Mich.     App.  filed 
June  30,   1913.     Provides  instant  reversal' 
of  motion. 

1.169.942.  Arc-Light  Electrode;  G.  Egly, 
Treptow,  near  Berlin,  Germany.  App. 
filed  April  22,  1910.  Calcium  oxide  and 
rare  earth  oxide  of  the  cerium  group. 

1.169.943.  Colloidal-Manganese  Dioxide 
Depolarizer  ;  C.  Ellis,  Montclair,  N.  J. 
App.  filed  Oct.  23,  1915.  Non-colloidal- 
manganese  dioxide  bonded  by  colloidal- 
manganese  dioxide  material. 

1,169,949.  Cable  Construction;  B.  W. 
Gates,  Washington,  D.  C.  App.  filed  March 
23,  1914.  Filling  material  of  twisted 
paper. 

1,169,957.  Circuit-Controller;  W.  S. 
Henry,  Rochester,  N.  Y.  App.  filed  Oct. 
23,  1912.  Inclosed  and  positively  adjust- 
able. 

1,169,960.  Device  for  Mounting  Electric 
Wires  ;   G.   P.   Jacobson,  Lanse,   Pa.   App. 
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filed  July  3,   1915.     Mounting  trolley-feed 
wires. 

1.169.991.  Electric  Signaling  System  : 
W.  C.  Neahr,  Denver,  Col.  App.  filed 
Oct.  14,  1913.  Includes  visible  and  audi- 
ble signals. 

1.169.992.  Circuit-Controlling  Instru- 
ment ;  W.  C.  Neahr,  Denver,  Col.  App. 
filed  May  11,  1914.  Operated  by  vibrat- 
ing element  on  track. 

1,170,000.  Insulating  Enamel;  F.  A.  Rob- 
inson, Auburn,  N.  Y.  App.  filed  Nov.  7, 
1914.  Residuum  of  oil  from  pinnipedic  or 
cetaceous  animal  (walrus  oil). 

1,170,012.  Portable  Electric  Searchlight  ; 
R.  L.  Smith,  Everett,  Mass.  App.  filed 
Sept.  18,  1914.     Light,  powerful  design. 

1,170,017.  Fault  Locater  for  Electric 
Cables;  H.  M.  Stoller,  New  York,  N.  Y. 
App.  filed  Dec.  24,  1913.  Particularly  for 
telephone  cables. 

1,170,032.  Lock  for  the  Gates  of  Ele- 
vator Shafts  ;  W.  A.  Williams,  Barton, 
Ohio.  App.  filed  April  19,  1915.  Nor- 
mally maintained  lock. 


1,169,932 — Electric-Fixture  Attachment 

1,170,033.  Circuit  Controller;  M.  Wuer- 
pel,  Rochester,  N.  Y.  App.  filed  May  18, 
1915.  Permits  quick  and  easy  adjust- 
ment of  drum  contacts. 

1,170,063.  Circuit  Closer;  H.  J.  Heeney, 
Roxbury,  Mass.  App.  filed  Nov.  17,  1910. 
Push-button   for   hospital   signal   systems. 

1.170.112.  Service  and  Meter  Testing 
and  Connection  Blocks  ;  J.  Sachs,  Hart- 
ford, Conn.  App.  filed  Dec.  14,  1914.  By- 
pass bridge  for  meter  testing.  (Fifty-two 
claims.) 

1.170.113.  Electric-Meter  Testing  Switch  ; 
J.  Sachs,  Hartford,  Conn.  App.  filed 
March  12,  1915.  Adapted  for  use  with 
any  standard  service  arrangement. 

1,170,143.     Railway  Signaling  System  ;  A. 

Dulac,   Gardiner,   Me.     App.   filed  May   7, 

1913.     For  railway  crossings. 
1,170,165.      Electrical    Heating    Unit;    F. 

Kuhn,  Detroit,  Mich.     App.  filed  March  6, 

1911.     Particularly  for  sadirons. 


Germany.  App. 

Hollow    conductors 


1.170.166.  Elbi  - 1  -  l  Hi  ■-.  Unit  ;  F. 
Kuhn,  1  n-iiMii,  Mich.  App.  filed  June  2», 
1 B 1  8,     1  'ai  1 1'  hi. 11  i.v  for  air  beaters. 

1.170.167.  Terminal  Contact  Pluo;  f 
Kuhn,  Detroit,  Mich.  App.  filed  Sept  I, 
1918.  Electrically  and  mechanically  pro- 
tected  for  bea  I 

1,170,1  '  I  IECTOR      FOB       Kl.KCTIUCALLT 

Heated  Instruments;  F.  Kuhn  and  1  1: 
Shailor,  Detroit,  Mich.  App.  filed  July  9, 
1914.     Designed  for  sadirons. 

1.170.169.  Electrical   Food   Warmi 
Kuhn    and    F.    E.    Shailor,    Detroit,    Mich. 
App.  filed  April  19,  1915.     Particularly  for 
infants'  food. 

1.170.170.  Electrically  Heated  Glue  I'ot; 
F.  Kuhn  and  F.  E.  Shailor,  Detroit,  Mich. 
App.  filed  April  13,  1915.     Water- jacketed. 

1,170,184.  Separation  of  Liquid  Suspen- 
sions ;  F.  W.  Peek,  Jr.,  Schenectady, 
N.  Y.  App.  filed  Feb.  18,  1913.  Separa- 
tion of  suspended  water  from  oil. 

1,170,190.  Electric  Switch;  F.  J.  Ravlin, 
Chicago,  111.  App.  filed  April  3,  1911. 
Weatherproof  plug-switch  connection. 

1,170,192.      Cooling   Dynamos;    R.    Ruden- 
berg,    Charlottenburg,    and    A.    Zehrung, 
Berlin-Wilmersdorf, 
filed    July    13,    1915. 
for  cooling  purposes. 

1,170,196.  Controlling  Mechanism  foe 
Automobile  Starting  Motors  and 
Lighting  Generators  ;  G.  E.  Stevens, 
Lynn,  Mass.  App.  filed  Jan.  11,  1915. 
Prevents  mistakes  in  operation  of  the 
starting  mechanism. 

1,170,201.  Transformer;  J.  M.  "Weed,  Pitts- 
field,  Mass.  App.  filed  Aug.  7,  1912.  Im- 
proved ventilation  and  mechanical 
strength. 

1,170,211.  Split-Phase  System  ;  E.  F.  W. 
Alexanderson,  Schenectady,  N.  Y.  App. 
filed  Jan.  29,  1914.  Working  potential  in- 
creased by  special  arrangement  of  sec- 
ondary windings  of  transformer  and 
winding  of  phase  converter. 

1,170,247.  Anticathode  for  Roentgen-Rat 
Tubes  ;  M.  Gundelach,  Gehlberg,  Ger- 
many. App.  filed  April  21,  1915.  Metal- 
lic uranium. 

1,170,260.  Lightning  Rod;  A  G.  Hoovens, 
Goshen,  Ind.  App.  filed  April  1,  1915. 
Means  for  compressing  point  portion  on 
line  conductor. 

1,170,275.  Ignition  System;  C.  F.  Ketter- 
ing, Dayton,  Ohio.  App.  filed  Nov.  8, 
1910.  Applicable  to  a  wide  range  of  pri- 
mary voltage. 

1,170,287.  Method  of  Making  Insulators; 
J.  S.  Lapp,  Victor,  N.  Y.  App.  filed  Jan. 
2,    1914.      Suspension  type. 

1,170,313.  Process  of  Burning  Carbon 
Electrodes  ;  F.  Nagelschmitz,  Munich, 
Germany.  App.  filed  Feb.  15,  1915.  Vola- 
tile constituents  of  the  tar  collected  and 
used  for  heating  furnace. 

1,170,323.  Telephone-Signal  Operating 
Device  ;  F.  E.  Phillips,  Wells,  Me.  App. 
filed  Nov.  12,  1912.  Light  in  circuit 
when  receiver  is  lifted  off  hook. 

1,170,347.  Means  for  Operating  Switch 
Mechanism  ;  R.  A.  Schoenberg,  New 
York,  N.  Y.  App.  filed  Feb.  9,  1914.  Does 
away  with  protruding  actuators. 

1,170,356.  Telephonic  Apparatus;  H. 
Smith,  Copenhagen,  Denmark.  App. 
filed  Nov.  14,  1914.  Granular  carbon 
microphone. 

1.170.360.  Holding  Device;  J.  D.  Taylor 
(deceased),  Wilkinsburg,  Pa.  App.  filed 
Aug.  28,  1912.     For  railway  signals. 

1.170.361.  Railway  Signal;  J.  D.  Taylor 
Edgewood  Borough,  Pa.  App.  filed  Aug 
28,  1912.     Operated  by  electric  motor. 

1.170.362.  Railway  Signal;  J.  D.  Taylor 
Edgewood  Borough,  Pa.  App.  filed  Apri 
2,  1913.  Squirrel-cage  rotor;  motor  con 
struction. 

1,170,388.  Electrical  Contact;  H.  An 
schutz-Kaempfe,  Neumuhlen,  near  Kiel 
Germany.  App.  filed  Sept.  7,  1911.  Con 
structed  to  prevent  loss  of  mercury. 

1,170,407.  Testing  Device  for  Spari 
Plugs  ;  W.  Brown,  Oglesby,  111.  App 
filed  Nov.  17,  1914.  Of  convenient  siz> 
for  handling  and  storing  away. 
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Thomas  A.  Edison — Illuminating  Engineer 

ONCE  more  the  man  of  the  electrical  industry  best 
known  to  the  hundred  millions  of  a  nation  has 
been  publicly  presented  with  a  testimonial  of  the  esteem 
in  which  he  is  justly  held  by  the  men  within  the  indus- 
try. The  Illuminating  Engineering  Society  in  present- 
ing to  Thomas  Alva  Edison  an  honorary  membership 
honor  themselves  as  well  as  the  modest  man  who  smil- 
ingly bowed  his  acknowledgments  to  the  gathering  of 
the  leaders  in  the  electrical  industry  assembled  on  this 
occasion.  Mr.  Edison  has  received  many  deserved  hon- 
ors. Recognized  as  the  father  of  the  electric-lighting 
industry  because  of  his  indefatigable  researches  not 
alone  in  finding  and  making  a  commercial  incandescent 
filament  lamp,  but  as  well  in  conceiving  and  arranging 
electrical  machinery  into  a  system  of  distributing  elec- 
tricity which  made  the  practical  use  of  the  lamp  pos- 
sible, his  name  is  also  coupled  with  vitally  significant 
discoveries  in  the  realm  of  physics  and  chemistry  and 
the  application  of  these  discoveries  to  the  uses  of  man- 
kind. Withal  he  has  kept  his  humanness  and  his  com- 
mon-sense perception  of  those  qualities  of  simplicity  and 
singleness  of  purpose  which  have  endeared  him  not  only 
to  the  men  who  have  been  associated  with  him  but  to 
that  majority  of  the  public  which  estimates  him  chiefly, 
as  it  estimates  all  men,  on  these  human  qualities  of 
greatness.  For  Edison  belongs  in  that  group  of  great, 
simple  men  of  whom  John  A.  Brashear  and  John  Bur- 
roughs in  other  walks  of  science  are  representative. 
Neither  honors  nor  public  acclaim  can  take  from  such 
men  the  greatness  of  their  simplicity. 


Efficiency  in  the  Patent  Office 
/"AUR  system  contemplates  granting  patents  only  for 
^^  inventions  which  by  examination  have  been  ascer- 
:ained  to  be  new  and  useful.  The  examination  should 
ae  painstaking  and  thorough,  because  the  proper  limi- 
tation of  patents  by  full  examination  before  grant  is 
vastly  important.  An  inventor  may  obtain  a  patent 
;hat  is  broader  than  is  warranted  whenever  through 
handicap  or  inefficiency  the  Patent  Office  is  unable  to 
<tudy  the  matter  exhaustively,  and  society  in  general 
oses.  Hence  the  necessity  of  an  ample  examining  force 
and  of  closer  scrutiny  of  the  claims  of  patentees.  The 
ausiness  of  the  Patent  Office  is  larger  to-day  than  it 
las  ever  been  and  involves  more  work  and  skill  in  sep- 
arating the  wheat  from  the  chaff.  Notwithstanding 
:his  handicap,  however,  the  commissioner  of  patents  has 
managed  to  give  a  good  account  of  his  office.  It  is 
therefore  pleasant  to  record  that  owing  to  his  efforts 


Congress  has  at  last  made  provision  for  the  reorganiza- 
tion of  the  Patent  Office  and  for  an  increase  in  the  ex- 
amining board.  These  changes  and  increases  will  aid 
in  carrying  out  administrative  reforms  which  have  been 
instituted  with  a  view  to  unification  of  practice  and  to 
more  rapid  and  satisfactory  disposition  of  the  business 
of  the  office.  Every  increase  in  Patent  Office  efficiency 
effects,  by  better  searches  and  fuller  consideration,  a 
decrease  in  the  issuance  of  patents  that  are  too  broad 
or  are  entirely  unwarranted.  It  has  been  very  well 
stated  that  no  like  number  of  men  in  the  world  as- 
sembled in  one  body  has  to  perform  duties  as  delicate 
and  difficult  as  those  which  are  performed  by  the  mem- 
bers of  the  examining  corps  of  the  Patent  Office.  They 
delve  deeply  into  every  science  and  art  and  the  search 
increases  with  expansion  of  the  field;  they  administer 
the  registration  of  trademarks ;  they  answer  all  appeals 
from  their  decisions  against  applications;  they  deter- 
mine all  interferences  between  rival  applicants,  and 
they  do  other  valuable  work  which  need  not  be  here 
cited. 

The  present  commissioner  has  striven  to  raise  the 
Patent  Office  to  the  dignity  and  efficiency  which  its  great 
public  function  demands,  and  if  proper  appreciation 
were  accorded  the  Patent  Office  and  the  principles  for 
which  it  stands,  the  accumulated  learning  of  all  the  arts 
would  be  classified  and  disseminated,  inventors  would  be 
instructed,  stimulated  and  rewarded,  and  the  public  also 
would  be  protected.  However,  until  now  aid  has  been 
withheld.  The  office  has  been  swamped  with  work,  and 
one  of  the  prime  objects  of  the  patent  law  has  been  de- 
feated because  of  inadequate  forces  to  carry  out  its 
spirit.  The  function  of  the  Patent  Office  is  to  prevent 
the  granting  of  patents  which  should  not  be  granted, 
and  any  insufficiency  of  provision  for  its  work  results 
inevitably  in  improperly  granting  patents,  with  conse- 
quent burden  upon  the  public  and  inventor  alike.  Hence 
it  is  reasonable  to  expect  that  with  the  provisions  just 
made  the  work  will  be  performed  more  efficiently. 


Investigating  the  Nature  of  Speech 

ANY  reasonably  complete  theory  of  the  electrical  and 
acoustic  actions  of  the  ordinary  telephone  trans- 
mitter and  receiver  system  must  necessarily  include  as 
an  element  some  theory  of  the  acoustics  of  speech. 
There  are  two  principal  acoustic  theories  of  speech.  One 
assumes  that  the  ear  analyzes  each  and  every  received 
sound  into  its  Fourier  components,  and  when  certain 
groups  of  these  components  are  found  to  exist  simul- 
taneously a  certain  corresponding  consonant  or  vowel 
sound  is  recognized  by  the  brain  of  the  listener.     The 
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other  assume    thai  each  and  every  sound  lias  a  certain 

iltanl  acoustic  waveform,  and  thai  the  ear  rei 
nisei  this  wave  fornj  and  conveji  the  Impression  of  the 
corresponding  consonant  or  vowel  sound  to  the  brain. 
The  former  may  be  called  the  analytic  and  the  latter 
the  synthetic  theory.  The  synthetic  theorj  has  this 
consideration  In  its  favor,  thai  the  listener  Has  n<>  con 
Bciousness  of  exerting  any  analytic  process.  A  certain 
wave-form  causes  ids  eardrum  to  vibrate  In  consonance, 
and  a  certain  auditory  impression  forms  correspond 
Ingly  in  Ids  consciousness.  On  the  other  hand,  musi- 
cians have  demonstrated  many  times  that  the  trained 
ear  can  deteel  a  given  component  tone,  among  a  medley 
of  components,  in  a  complex  musical  note,  thus  showing 
that  the  mechanism  for  analysis  exists  in  the  ear, 
whether  it  produces  a  conscious  effect  or  not.  It  is 
possible  to  find  arguments  in  favor  of  both  these  theo- 
ries. In  fact,  so  much  evidence  has  been  presented  on 
both  sides  that  it  would  seem  as  if  both  theories  were 
right  and  as  if  neither  theory  alone  would  be  able  to 
meet  all  the  conditions.  That  is,  it  seems  as  though 
the  ear  and  its  mechanism  were  influenced  both  by  the 
synthetic  wave-form  and  also  by  some  of  the  analytical 
components.  The  paper  by  John  B.  Flowers  on  "The 
True  Nature  of  Speech,"  recently  read  before  the  Amer- 
ican Institute  of  Electrical  Engineers,  emphasizes  the 
thetic  theory  by  some  interesting  experimental  evi- 
dence. It  purports  to  show  that  when  the  amplitude 
of  vocal  vibration  varies  over  a  certain  contour,  for  a 
certain  interval  of  time,  a  certain  corresponding  sound 
is  recognized  by  the  brain  through  the  receiving  ear. 
The  amplitude  contours  are  compared,  in  a  general 
way,  with  those  of  siphon-recorder  signals  as  received 
over  a  submarine  cable.  It  is,  of  course,  understood 
that  such  signals  are  associated  with  a  particular  speed 
of  signaling  over  a  cable  of  a  particular  time  constant; 
because,  if  either  the  speed  of  signaling  or  the  CR 
time  constant  of  the  cable  were  considerably  changed, 
the  corresponding  siphon-recorder  signal  contours  might 
be  profoundly  modified.  While  admitting  the  force  of 
the  experimental  evidence  on  behalf  of  the  synthetic 
theory  presented  in  the  paper,  it  must  be  borne  in  mind 
that  experiments  have  demonstrated  that  the  phase 
relations  of  component  notes  in  a  complex  tone  do  not 
appreciably  affect  the  auditory  impression  produced  by 
the  tone.  Thus,  a  given  instantaneous  wave-form  of  a 
complex  musical  note  impressed  on  a  telephone  trans- 
mitter diaphragm  might  produce  a  very  appreciable 
difference  in  the  wave-form  of  two  receiving  telephones 
in  the  same  circuit,  one  close  by  the  transmitter  and 
the  other  electrically  remote,  owing  to  the  difference  in 
speed  of  propagation  of  electric  waves  of  different  fre- 
quency, and  yet  the  ear  of  a  listener  would  be  able  to 
recognize  the  same  tone  in  each  receiver.  Consequently, 
the  shape  of  the  received  acoustic  wave-form,  so  far  as 
depends  upon  the  relative  phases  of  the  component 
tones,  does  not  seem  to  affect  the  sensation  of  the  re- 
ceived sound.  It  will  be  very  interesting  to  learn 
whether  the  voice-operated  phonographic  machine  which 
Mr.  Flowers  has  developed  will,  when  completed,  enable 
trained  observers  to  read  the  recorded  phonographs. 


Usin^  Sector  Cable  in  Existing  Duct  Lines 

ENGINEERING   Investigations  on  ways  and  mean 
for  accommodating  the  growth  of  feeder  system; 
in  existing  duct  lines  without  increasing  the  operatinj 

Voltage  have   formed   no  small   part  of  the  studies  mad< 
by    metropolitan    companies    to   handle   increasing   load.' 
on  their  generating  stations  economically.    The  problen 
has  resolved  itself  into  finding  methods  of  placing  con 
ductors  of  greater  carrying  capacity  or  lower  re  i  tan& 
in  cables  of  the  same  outside  diameter.    To  accomplisl 
this  where  multiple-conductor  cables  are  involved  roon 
has   been  made  for  large  conductors  by  reducing  th 
thickness  of  insulation  or  by  assembling  the  conductor 
in   a  more  compact  form.     The  first  method  leads  t 
grading  of  the  insulation — that  is,  using  two  or  mor 
layers  of  insulation  of  different  specific  values  with  th 
view    of   equalizing   the   dielectric    stress    radially   an 
thereby  eliminating  dangerous  stresses  at  the  surface 
of  the  conductors.     The  second  method  leads  to  cor 
ductors  of  sector  or  nearly  sector  form,  which  may  b 
assembled   in  considerably   less   space  than  cylindric; 
conductors  of  equal  cross-sectional  area,  and  such  cabk 
solve  the  space  problem  far  more  satisfactorily  tha 
graded  cables  for  potentials  up  to  about  25,000  volt 
three-phase.     Beyond  this  voltage  it  is  not  improbab 
that  the  comparatively  sharp  corners  of  the  sector-shape 
conductors  may  cause  excessive  dielectric  stresses,  i 
which  case  resort  will  be  had  to  grading.    Quite  anoth< 
consideration  has  also  led  to  the  use  of  sector  cabli 
where  no  space  restrictions  exist,  namely,  economy  i 
lead  sheathing. 

Both  sector  and  graded  cables  were  in  extensive  u, 
in  Europe  several  years  before  anything  but  expei 
mental  work  had  been  done  on  them  in  America.  Co 
siderations  of  economy  apart  from  space  restrictioi 
led  to  their  adoption,  as  duct  lines  are  but  little  us< 
in  Europe  for  power  cables.  The  economy  attained  1 
the  use  of  sector  cables  abroad  was  greater  than 
would  be  here  owing  to  the  use  of  armored  cables  la 
in  the  ground  without  ducts,  the  saving  being  not  on 
on  the  cost  of  sheath  but  also  on  that  of  armor  wii 
The  voltage  limit  of  sector  cables  appears  to  have  be< 
reached  in  some  of  the  European  installations,  as  i 
ports  of  excessive  dielectric  stresses  at  the  points 
the  sector  conductors  have  been  received  from  Germar 
The  sector  cable  has  been  admirably  developed  in  tr 
country  and  is  now  thoroughly  practicable  for  potenti* 
of  at  least  25,000  volts,  three-phase.  As  now  used,  t? 
conductors  are  stranded  concentrically  in  the  ordina 
way  and  the  cylindrical  cable  is  drawn  into  sector  shav 
by  passing  through  a  die.  In  other  cases  wires  of  d- 
ferent  sizes  are  stranded  directly  into  the  sector  sha? 
without  passing  through  a  die,  special  machinery  bei  r 
required  for  the  purpose. 

Particular  interest  attaches  to  the  subject  at  t6 
present  time  since  several  large  companies  have  <- 
cided  to  adopt  sector  cables  on  a  large  scale.  A  nota '? 
case  is  that  of  the  Interborough  Rapid  Transit  Co- 
pany,  which  will  use  11,000-volt  and  19,000-volt,  thr- 
phase,  paper-insulated  sector  cables  for  the  subw*' 
lines  in  New  York  City  now  under  construction,    fl 
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rticle  in  this  issue  presents  interesting  comparative 
lata  on  sector  and  round-conductor  cables  used  by  other 
ompanies.  These  data  clearly  show  the  reasons  which 
lave  led  to  the  frequent  adoption  of  the  former  type  by 
:ompanies  engaged  in  construction  on  a  large  scale. 


Closing  a  Gap  Between  Science  and  Practice 

AS  scientific  men  and  engineers  we  sometimes  talk 
too  much  among  ourselves  and  too  little  for  the 
jenefit  of  those  to  whom  our  special  knowledge  is  most 
lseful.  Among  ourselves  we  refine  discussion.  We  go 
nto  intimate  scientific  detail.  We  fill  our  transactions 
vith  much  learned  terminology.  We  discuss  and  dis- 
jute  definitions  that  should  properly  be  discussed  and 
lisputed.  And  do  we  not  sometimes  forget  what  it's 
ill  about?  It  seems  unfair  to  pin  the  accusation  of  for- 
getting its  opportunities  to  an  association  that  has 
nade  real  and  effective  progress  in  its  work  and  whose 
neetings  are  noteworthy  for  large  attendance  and 
vorth-while  scientific  and  practical  discussion.  Yet  the 
/ery  fact  that  the  science  and  art  of  illumination  have 
i  practical  every-day  and  every-night  application  in 
;housands  of  stores,  homes  and  workshops  makes  the 
leed  very  real  for  closing  the  gap  between  scientific 
iiscussion  and  common  practice.  It  is  fair  to  say  that 
;he  fixture  manufacturer  and  the  local  fixture  houses 
lave  more  to  say  about  how  houses  of  the  country  are 
;o  be  lighted  than  the  engineers.  While  we  discuss 
ight  intensities  and  methods  of  measurement,  the  fix- 
;ure  man  fills  orders  for  brushed-brass  colonial  side 
ights,  shower  lamps  for  the  family  dining  table,  and 
inverted  bowls  for  the  living-room.  The  local  contrac- 
tor, following  the  architect's  lead,  puts  in  outlets  with 
mathematical  exactness  as  to  centering  but  with  a  gen- 
srous  disregard  of  where  the  shadows  fall.  How  many 
kitchens  are  there,  for  example,  where  the  housewife  or 
the  maid  can  stand  at  the  sink,  stove  or  table  without 
being  always  in  her  own  light?  One  householder  had 
to  have  his  kitchen  ceiling  outlet  moved  back  twice  af- 
ter designating  an  off-center  location  to  obviate  this 
simple  difficulty  because  the  wiring  contractor  always 
had  put  outlets  in  the  center  of  the  ceiling  and  was  very 
determined  that  there  was  where  they  belonged.  This 
editorial,  let  us  emphasize  again,  is  not  in  criticism  of 
an  association  for  whose  admirable  work  the  writer  has 
deep  appreciation.  If  it  will  suggest  the  possibility  of 
interpreting  the  scientific  for  the  benefit  of  the  every- 
day user,  its  purpose  is  accomplished.    That  such  work 


needs  to  be  done  many  members  of  the  association  have 
already  stated.  That  much  has  been  done  is  also  known, 
and  that  very  much  more  may  be  done  this  journal  is 
equally  sure. 


Glass  Reflectors  in  Industrial  Plants 

THE  use  of  metal  reflectors  of  white-ename!  or 
aluminum  finish  has  been  recommended  so  widely 
for  factory  and  industrial  plant  lighting  with  tungsten 
lamps  that  it  sometimes  seems  that  the  possibility  or 
plausibility  of  using  anything  except  a  metal  reflector 
in  factories  has  completely  escaped  notice.  The  writer 
believes  this  tendency  is  to  be  deplored.  That  there  is 
such  a  tendency  was  recently  well  illustrated  at  a  meet- 
ing held  for  the  purpose  of  instructing  factory  man- 
agers and  "safety-first"  men  in  proper  methods  of 
artificial  lighting.  At  this  meeting  nothing  whatever 
was  said  about  the  possibility  or  advisability  of  using 
the  tungsten  lamp  in  anything  but  a  metal  reflector  in 
a  factory.  For  a  large  number  of  locations  in  indus- 
trial plants  translucent  reflectors  as  well  as  opaque 
metal  reflectors  should  be  considered.  Translucent  glass 
reflectors  are  preferable  in  locations  where  the  ceilings 
and  walls  are  not  so  dark  and  dirty  as  to  render  in- 
effective any  light  which  may  be  directed  upward  or 
horizontally.  There  is  likely  to  be  little  difference  in 
working-plane  efficiency  between  a  good  translucent 
dense  opal  reflector  and  an  opaque  metal  reflector.  The 
metal  reflector  has  the  distinct  disadvantage  that  the 
ceilings  and  upper  walls  are  less  bright  than  where  a 
translucent  opal  reflector  is  adopted.  The  shop  is  there- 
fore not  so  cheerful  at  night.  Moreover,  greater  con- 
trasts are  presented  to  the  eye,  and  hence  there  is  more 
eye  strain.  There  is  less  diffused  light  and  the  shadows 
are  sharper.  All  of  these  disadvantages  are  many  times 
undergone  for  the  sole  purpose  of  saving  a  negligible 
amount  in  reflector  breakage.  To  be  sure,  there  are 
locations  where  a  metal  reflector  helps  to  protect  the 
lamp  and  also  presents  an  unbreakable  surface  itself. 
However,  most  locations  where  an  incandescent  lamp 
can  be  placed  are  safe  for  a  glass  reflector.  If  the 
danger  of  falling  glass  is  too  great,  a  detachable  net- 
work is  easy  to  apply.  Glass  is  more  easily  cleaned  than 
white-enameled  metal,  the  theories  of  many  salesmen 
and  factory  superintendents  to  the  contrary  notwith- 
standing. To  keep  down  maintenance  and  cleaning  ex- 
pense, however,  glass  reflectors  in  industrial  plants 
should  usually  be  perfectly  smooth  inside  and  out,  with- 
out ornament  or  corrugations. 


N 


EXT  week's  issue  is  the  commer-      The  Coming"  Issues 

cial  number  of  the  month  —  the      miiiil iiiiiiiiiiiiiiiiiniii 

fourth  issue  of  February — in  which  special  em- 
phasis is  placed  on  selling  plans  and  methods  for  widen- 
ing the  use  and  applications  of  electric  service  and  elec- 
trical appliances.  A  leading  article  will  point  out  how 
the  electrical  business  man  may  use  the  newspapers  to 
instill  in  the  minds  of  his  local  public  a  better  under- 
standing of  and  appreciation  of  the  utilities  and  their 
service.  Other  articles  planned  for  that  issue  tell  de- 
tails of  successful  sales  campaigns  for  the  introduction 


of    appliances,    signs,    house-wiring,    etc. 

The  story  of  how  the  electrical  interests 
in  an  Eastern  city  were  brought  from  discord  into  har- 
mony will,  in  particular,  interest  dealer,  contractor  and 
central  station  alike.  An  unusual  piece  of  church-inte- 
rior lighting  will  be  the  subject  of  an  illustrated  article 
in  this  number. 

The  March  4  issue  is  the  public-relations  issue  of  that 
month,  and  will  be  followed  in  succession  by  the  station- 
operation  issue,  March  11,  and  the  engineering  and  tech- 
nical issue,  March  18. 
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BANQUET   TO   T.   A.   EDISON    AT   WHICH    HONORARY   MEMBERSHIP   IN  ILLUMINATING  ENGINEERING  SOCIETY  WAS  CONFERRED  ON  HIM 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments in  the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and   Societies 


Electrical  Jobbers  Discuss  Broad  Business 
Problems  at  Detroit  Meeting 

During  the  first  two  days  of  the  Electrical  Supply 
Jobbers'  Association  meeting  at  Detroit,  Feb.  15,  16 
and  17,  the  Central  and  Atlantic  divisions  of  the  asso- 
ciation held  business  meetings,  and  the  association  as  a 
whole  joined  in  one  open  session  and  two  executive 
meetings. 

At  the  meeting  of  the  Central  Division  Arthur  S. 
Selzer,  sales  manager  of  the  Central  Electric  Company 
of  Chicago,  was  elected  division  chairman  to  succeed 
N.  G.  Harvey  of  the  Illinois  Electric  Supply  Company, 
Chicago.  The  following  members  of  the  executive  com- 
mittee were  also  elected  from  the  Central  Division: 
W.  R.  Herstein,  Memphis;  W.  W.  Low,  Chicago;  N.  G. 
Harvey,  Chicago;  F.  M.  Bernardin,  Kansas  City; 
Charles  Scudder,  St.  Louis;  F.  D.  Van  Winkle,  Cin- 
cinnati, and  B.  B.  Downs,  St.  Paul."  It  was  further  de- 
cided that  the  members  of  the  Central  Division  should 
hold  a  meeting  during  the  latter  part  of  April,  the 
place  to  be  selected  by  the  general  secretary,  Franklin 
Overbaugh. 

The  Atlantic  Division  re-elected  F.  S.  Price  of  Boston 
as  its  chairman  and  appointed  the  following  members 
of  the  executive  committee:  E.  C.  Graham,  Washing- 
ton, D.  C;  G.  L.  Patterson,  New  York  City;  H.  L. 
Gorky,  Syracuse;  F.  R.  Elliott,  Philadelphia;  W.  A. 
Dalrymple,  Pittsburgh;  F.  S.  Price,  Boston,  and  W.  L. 
Adams,  Providence.  E.  W.  Rockafellow  of  New  York 
was  recommended  as  executive  committeeman  at  large 
by  both  divisions,  and  was  later  elected  at  the  first  gen- 


eral association  meeting.     The  Atlantic   Division  wil 
hold  its  meeting  late  in  March. 

Reports  of  Committees 

Much  of  the  time  of  the  first  two  days'  meetings  wa.1 
given  over  to  reports  of  committees.  Among  these  th< 
reports  of  the  central-station  committee  and  the  stand 
ard-package  committee  were  of  special  interest.  Speak 
ing  for  the  committee  which  had  represented  the  Job 
bers'  association  at  the  meeting  of  the  United  State 
Chamber  of  Commerce,  E.  C.  Graham  of  Washingtoi 
said  he  now  realized  more  than  ever  the  great  work  th 
United  States  Chamber  of  Commerce  is  doing.  It  no\ 
has  711  organizations  as  members  and  represents  mor 
than  300,000  firms.  It  is,  he  said,  one  of  the  country' 
greatest  molders  of  public  opinion.  He  advised  th£ 
all  jobbers  follow  its  activities  and  take  a  live  interes 
in  the  broad  business  problems  of  the  nation.  Only  b 
looking  into  other  industries  can  jobbers  conceive  ne- 
ideas  helpful  in  their  own  business. 

Following  the  reading  of  a  letter  from  J.  M.  Wak 
man,  general  manager  of  the  Society  for  Electrical  D 
velopment,  Inc.,  the  association's  general  secretar 
Franklin  Overbaugh,  was  instructed  to  appoint  tv 
jobbers  as  members  of  the  committee  on  the  Society  f< 
Electrical  Development.  On  this  committee,  which  w 
consist  of  nine  men,  it  is  planned  that  all  branches 
the  industry  shall  be  represented. 

At  the  opening  meeting  Wednesday  afternoon  W.  3j 
Lewis  of  Chicago,  representing  the  Navy  League,  spo-' 
on  "Preparedness."  • 

H.  W.  Alexander  of  the  Society  for  Electrical  Dev- 
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opment,  Inc.,  outlined  the  plans  of  that  organization  for 
future  work  and  pointed  out  ways  in  which  it  might 
aid  the  electrical  jobber.  W.  W.  Low  spoke  on  "Co- 
operation," presenting  a  strong  plea  for  honesty  and 
business  integrity  on  the  part  of  jobbers  and  manufac- 
turers. 

The  next  meeting  of  the  Jobbers'  association  will  be 
held  during  June. 


increase  of  brightness.  The  colored  lights  which  are 
felt  as  pleasant  produce  by  no  means  more  favorable 
conditions  for  working  efficiencies  than  those  which  are 
felt  as  unpleasant.  The  industrial  world,  he  maintained, 
will  have  to  give  keener  attention  to  the  conditions  of 


Edison  Honored  by  Illuminating 
Engineers 

On  Its  Tenth  Anniversary  the  Illuminating  Engineering  Society 
Invites  Inventor  to  Become  Its  First  Honorary  Member 

The  tenth  anniversary  of  the  Illuminating  Engineer- 
ing Society  was  fittingly  celebrated  by  a  midwinter  con- 
vention held  in  New  York  at  the  Engineering  Societies 
Building  on  Thursday  and  Friday  of  last  week.  The 
opening  session,  which  was  presided  over  by  Arthur 
Williams  of  the  New  York  Edison  Company,  was  fea- 
tured by  a  number  of  excellent  addresses.  John  Pur- 
roy  Mitchel,  Mayor  of  the  city,  welcomed  the  conven- 
tion, and  his  address  was  responded  to  by  Dr.  A.  E. 
Kennelly  of  Harvard  University,  past-president  of  the 
I.  E.  S.  Following  these  preliminaries,  Dr.  C.  P.  Stein- 
metz,  president  of  the  society,  delivered  an  address  on 
"Illuminating  Engineering."  He  said  that  five  years 
ago  illuminating  engineering  was  established  as  a  rec- 
ognized branch  of  engineering  through  a  course  of  lec- 
tures given  by  the  Illuminating  Engineering  Society 
jointly  with  Johns  Hopkins  University.  This  fall  an- 
other lecture  course  will  be  given  by  the  society  cover- 
ing and  bringing  up  to  date  the  entire  field  of  illuminat- 
ing engineering.  Embracing  the  sciences  of  physics, 
physiology  and  psychology,  of  the  architect  and  decora- 
tor, of  ophthalmology,  hygiene,  bacteriology  and  thera- 
peutics, Dr.  Steinmetz  said  the  Illuminating  Engineer- 
ing Society  is  of  importance  to  the  engineer,  the  physi- 
ologist and  the  psychologist,  to  the  architect  and  the 
decorator,  to  the  ophthalmologist,  the  sanitarian  and  the 
physician.  The  further  the  design  of  a  satisfactory  il- 
lumination leads  up  from  applied  physics  into  physiology 
and  psychology,  the  more  naturally  the  human  element 
dominates  and  the  more  the  success  of  the  illumina- 
tion depends  not  on  light  flux  and  its  distribution  but 
on  the  condition  of  the  human  being  using  the  illumi- 
nation. 

Psychology  of  Illumination 

L.  B.  Marks,  the  first  president  of  the  Illuminating 
Engineering  Society,  delivered  an  address  on  the  "Tenth 
Anniversary  of  the  Society."  It  was  followed  by  an  ad- 
dress by  Prof.  Hugo  Munsterberg,  the  eminent  psycholo- 
gist of  Harvard  University.  Speaking  on  the  purely 
utilitarian  side  of  illuminating  engineering,  Professor 
Munsterberg  said  that  as  yet  "we  know  far  too  little 
how  the  working  man  profits  from  changes  in  the  il- 
lumination where  he  is  working.  Some  of  the  scientific 
management  engineers  have  secured  marked  improve- 
ments in  certain  mills  by  altering  the  position  of  the 
light  or  the  station  of  the  worker  with  reference  to  the 
window,  the  intensity  of  the  light  or  its  diffusion.  Yet 
all  this  has  been  attained  by  mere  trying."  The  psy- 
chologist, however,  has  approached  the  field  with  regard 
to  different  color  effects  and  different  intensities  of 
light  and  finds  subjects  whose  mental  processes  take 
20  per  cent  more  time  under  the  influence  of  red  and 
others  whose  memory  work  shows  an  unusual  improve- 
ment under  green  light.  The  tapping  activity  shows 
the  most  uniform  rate  with  green,  is  decidedly  quicker 
with  red  and  slower  with  blue.  Arithmetical  work  is 
strongly  improved  by  red  in  a  less  marked  way  by  an 
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light  in  the  producing  plants  and  will  have  to  consult 
the  psychologist  at  every  step. 

Experimental  psychologists  know  that  all  illumina- 
tion is  made  for  mental  consumption.  "The  physical 
standards  alone  are  right  when  the  current  is  to  give 
heat,  but  when  it  is  to  give  light  not  for  photographing 
but  for  illuminating  purposes  the  human  mind  alone  can 
furnish  the  standard.  Nothing  reaches  our  eye  which 
does  not  touch  our  whole  personality.  The  visual  im- 
pression is  the  starting  point  for  a  whole  hierarchy  of 
a  mental  reaction.  Every  practical  situation  in  which 
we  use  light  demands  more  from  us  than  mere  aware- 
ness of  the  visual  stimulus;  each  time  our  perceptions 
and  aperceptions,  our  feelings  and  our  attentions,  our 
imagination  and  our  will  are  involved." 

Two  years  ago,  when  his  advice  was  sought  with  ref- 
erence to  street  lighting  Professor  Munsterberg  went 
on  record  as  saying:  "The  mere  possibility  of  visual 
discrimination  does  not  insure  comfort  and  still  less 
safety  on  the  street.  The  most  essential  point  is  to 
have  an  illumination  by  which  the  attention  is  kept  vivid 
and  all  the  mental  functions  alive.  Fair  chances  to 
see  are  of  small  use  if  the  pedestrian  or  the  driver  fall 
into  a  benumbed  state  in  which  his  attention  is  dulled 
and  in  which  his  reactions  are  slow.  Offhand,  and  with- 
out having  carried  on  any  experiments  whatever,  I 
should  be  inclined  to  say  that  a  uniform  illumination 
would  be  unfavorable  for  the  attention."  Subsequent 
experiments  in  the  laboratory  and  in  the  street  con- 
firmed this  opinion.  Laboratory  and  street  tests  indi- 
cate that  "the  non-uniform  light  is  more  favorable  for 
every  type  of  tested  mental  activity." 

Professor  Munsterberg  also  said  that  the  interior  il- 
lumination, with  its  problems  of  direct  and  indirect 
light,  is  a  specially  fertile  region  for  psychological 
study.  Lamps  which  are  not  translucent  and  create  a 
big  blackness  in  the  midst  of  the  lighted  ceiling  would 
never  have  been  used  if  the  warning  of  the  psychologist 
had  been  heeded. 
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Charles  R.  Lamb,  architect,  delivered  an  address 
showing  to  what  extenl  thai  profession  was  Indebted  to 
the  Illuminating  engineer  for  bringing  oul  the  beauty 
oi  architectural  work  bj  day  and  by  night  Dr.  P. 
Park  Lewis,  physiologist,  spoke  on  the  physiological  as- 
pect of  Illumination. 

BANQl  it  to  EDISON 

The  banquel  tendered  to  Thomas  A.  Edison  on  the 
occasion  of  conferring  honorary  membership  In  the  so- 
ciety, which  was  held  at  the  Hotel  Biltmore  on  Thurs- 
day evening,  was  a  most  brilliant  affair.  Prominent 
men  Prom  all  branches  of  electrical  engineering  as- 
sembled to  do  homage  to  the  great  inventor.  Dr.  Stein- 
metz  in  his  address  said  that  Edison  had  done  more 
than  any  other  man  in  promoting  the  art  and  science 
of  illuminating  engineering.  By  the  invention  of  the 
incandescent  lamp  he  made  it  possible  to  convert  night 
into  day  and  extend  the  hours  of  daylight.  "It  is  an 
age  of  intellectual  giants  who  have  created  modern  civi- 
lization almost  within  one  generation.  It  is  with  the 
greatest  pleasure  that  I  greet  here,  as  a  member  of  our 
society,  the  greatest  of  these  giants  who  have  made  the 
modern  world — the  genius  Edison." 

The  presentation  of  honorary  membership  to  Edison 
was  made  by  J.  W.  Lieb  of  the  New  York  Edison  Com- 
pany. He  traced  the  history  of  electric  lighting  up  to 
the  time  of  the  invention  of  the  incandescent  lamp  and 
discussed  at  great  length  the  merits  of  the  invention 
of  Edison  as  compared  with  the  inventions  of  others 
striving  to  attain  the  same  results.  Mr.  Edison,  in  ac- 
cepting honorary  membership,  was  represented  by  Wil- 
liam H.  Meadowcroft,  who  thanked  the  society  in  be- 
half of  Mr.  Edison  for  the  honor  conferred  on  him.  T. 
C.  Martin  also  paid  a  glowing  tribute  to  the  genius  of 
Edison  in  a  well-received  speech. 

Possibilities  of  Stage  Lighting 

In  his  paper  on  "The  Possibilities  of  Stage  Lighting," 
presented  at  the  Thursday  afternoon  session,  Bassett 
Jones,  consulting  engineer,  New  York  City,  emphasized 
his  belief  that  light  should  be  used  as  an  adjunct  to 
architectural  and  decorative  design,  taking  care,  how- 
ever, to  avoid  the  bizarre.  In  stage  lighting  the  effects 
should  be  conceived  as  purely  decorative  and  must  be 
more  or  less  conventionalized. 

Taking  up  the  proper  use  of  footlamps,  the  author 
pointed  out  that  such  lamps  should  serve  the  purpose  of 
relieving  the  contrast  made  by  the  pronounced  facial 
shadows  resulting  from  the  overhead  lamps.  Foot- 
lamps  should  relieve  this  contrast  but  not  reverse  this 
condition  of  intensity.  Usually  in  each  scene  there  is 
a  locus  of  action  in  the  setting,  and  there  the  maximum 
of  illumination  is  required,  both  from  above  and  from 
below.  This  condition  may  require  a  sectional  arrange- 
ment of  footlamps,  controlled  in  sections,  and  portable 
so  that  it  may  be  concentrated  at  one  side  or  the  other. 
A  continuous  foot  trough  is  neither  necessary  nor  ad- 
vantageous, in  Mr.  Jones'  opinion^  Rather  should  the 
"foots"  be  in  the  form  of  groups  of  two-lamp  or  three- 
lamp  units,  the  groups  being  so  arranged  that  they  can 
be  moved  longitudinally  from  below  and  the  maximum 
intensity  directed  at  will. 

Glare  from  the  exposed  footlamp  filaments  is  also  a 
source  of  trouble.  This  can  be  obviated  by  setting  the 
filaments  horizontally  or  nearly  so  and  inclosing  each 
lamp  in  a  deep  bowl-shaped  metal  reflector  of  the  ex- 
tensive type.  At  the  Bandbox  Theater,  New  York  City, 
where  Mr.  Jones  has  made  a  number  of  interesting 
applications  of  advanced  stage  illumination,  two  unit 
groups  are  used,  each  group  consisting  of  two  100-watt 
lamps  in  baked  white-enamel  reflectors,  giving  two 
colors — light  blue  and  pale  amber,  or  white  and  amber. 


Reference   was   also  made  to  the   reflector  equipment 

ned  by  Mr.  Jones  and  described  in  his  article  in 

h<    Electrical  World,  beginning  July  31,   L916,  sn 

"Mobile  Color  and  Stage  Lighting."  The  illumination 
of  the  Venetian  fete  and  ball  given  in  1914  by  the 
Society  of  Ecole  des  Beaux  Arts  Architects;  the  "Ball 
of  the  Gods,"  an  artistic  embodiment  of  the  mythology 
of  India,  Egypt  and  Greece,  given  by  the  same 
<n  Feb.  1  1  of  this  year,  and  a  pantomime,  "Pierrot  and 
t  fir  Rose,  a  Night  in  a  Persian  Garden,"  were  described 
in  detail  by  the  author  to  illustrate  the  potentialities  of 
illumination  as  an  aid  to  the  art  of  the  stage. 

The  Relation  of  Lighting  to  Architectural 
Interiors 

Prof.  Morgan   Brooks,   in  his  paper  on  the  relation 
between  lighting  and  architecture  (read  in  his  absence 
by  A.  L.  Powell),  urged  effective  correlation  betweer 
the  design  of  an  interior  and  its  illumination.    Method.' 
were   also    indicated    for   lighting    interiors   with   thh 
object  in  view.     An  artistic  feature  of  a  house,  sue! 
as  an  oil  painting,  a  choice  bit  of  furniture  or  a  hand 
some  stairway,  may  be  emphasized  by  superior  illumi 
nation,  just  as  a  masterpiece  of   sculpture   in  an  ar 
gallery  is  specially  lighted.     Care  must  be  taken,  how 
ever,  that  this  does  not  result  in  an  exaggerated  the 
atrical   spotlight  effect.     In  placing  light  sources  th 
designer  must  recall  that  not  only  is  it  a  satisfactioi 
to  know  whence  light  emanates  but  it  is  artisticall; 
pleasing   to    have    illumination    non-uniform.      Indeed 
non-uniformity  is  a  neglected  means  of  success  in  archi 
tectural  appreciation  by  light.     In  the  same  way  muc) 
artistic  taste  in  the  design  and  furnishing  of  a  room  i 
nullified  by  immoderate  or  by  monotonous  lighting. 

When  a  room  is  completely  lighted  it  is  grasped  a 
a  glance  and  maintains  no  interest.  If  only  the  cente 
table  is  illuminated,  there  is  opportunity  for  the  play  o 
the  imagination  in  the  darker  places,  and  the  roor 
appears  larger.  Given  a  concert  hall  that  is  undul 
long,  with  a  platform  at  one  end  and  entrances  at  th 
ether,  if  evenly  lighted  the  first  glance  discloses  th 
full  length  of  the  hall  and  the  extreme  distance  to  th 
platform  from  the  rear. 

Now,  let  the  stage  be  overlighted,  the  center  onl 
moderately  lighted,  and  let  the  rear,  under  the  balcon: 
have  an  intermediate  illumination.  On  entering,  th 
stage  is  conspicuous  and  the  middle  portion  of  the  ha 
loses  a  few  rows  of  seats,  bringing  the  rear  seats  d< 
cidedly  nearer  to  the  stage.  A  wide  room  will  appe* 
longer  when  the  side  walls  are  illuminated  more  brightl 
than  the  ends,  which  then  recede.  The  effect  is  ei 
hanced  if  the  ceiling-wall  line  is  somewhat  indete 
minate,  as  the  eye  judges  not  merely  by  illuminatic 
but  also  by  geometrical  outline.  Experiments  ha^ 
shown  that  a  difference  of  the  order  of  10  per  cent  mt 
be  produced  in  the  apparent  distance  of  a  wall  by  alte 
ing  its  illumination. 

Thomas  Schofield,  illuminating  engineer  for  the  Co 
solidated  Gas  Company,  New  York  City,  in  collabor 
tion  with  Clarence  Law,  illuminating  engineer  for  tl 
New  York  Edison  Company,  presented  a  paper  descri 
ing  the  lighting  of  the  new  office  building  occupied  1 
the  foregoing  companies.  Results  of  tests  on  both  g 
and  electrical  equipment  were  submitted. 

Computing  Light  Flux  and  Horizontal 
Illumination 

The  joint  paper  by  W.  E.  Hodge  and  R.  W.  Cha 
bourne  described  a  simplified  method  of  computing  t 
light  flux  from  a  lamp,  using  the  latter's  vertical  d: 
tribution  curve.  The  curve  is  divided  into ,  10-de 
angles,  and  the  flux  is  found  for  each  angle  by  mea| 
of  a  special   diagram  constructed   on   a  thin  piece 
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transparent  celluloid.  No  calculation  is  required  be- 
yond simple  addition.  The  diagram  is  also  direct- 
reading  for  all  candle-power  curves,  regardless  of  their 
scale.  A  simple  method  of  finding  horizontal  illumina- 
tion, involving  only  two  simple  slide-rule  computations, 
was  also  described.  Special  curves  from  which  this 
calculation  can  be  made  can  be  taken  directly  from  the 
vertical  distribution  curve  of  the  lamp  without  pre- 
liminary calculations. 

Candle-Power  Measurements  of  Series  Gas-Filled 
Lamps 

To  determine  the  reduction  factor  for  the  calcula- 
tion of  spherical  candle-power  from  the  mean  horizontal 
candle-power,  a  number  of  80-cp.  series  gas-filled  lamps 
were  compared  when  operating  at  the  same  tempera- 
ture, 2825  deg.  K.  The  spherical  measurements  were 
made  by  means  of  a  50-in.  Ulbricht  sphere,  and  the  re- 
sults obtained,  as  reproduced  from  the  paper  by  R.  C. 
Robinson,  are  tabulated  below: 

Mean 

Horizontal  Spherical 

Filament  , A N       , * N  Reduction 

Mounting                            Cp.         W.p.c.  Cp.        W.p.c.  Factor 

V-shaped 100.7          0.66  82.5          0.805  0.82 

Vertical 126.8          0.595  93.7          0.805  0.74 

Horizontal 93.5          0.82  95.2          0.800  1.01 

Diagonal    122.0          0.635  95.2          0.815  0.78 

During  the  discussion  of  this  paper  several  voiced 
the  opinion  that,  owing  to  the  differences  in  the  mean 
horizontal  candle-powers  of  gas-filled  lamps  having 
practically  the  same  spherical  candle-powers,  some 
scheme  of  rating  other  than  that  now  employed  should 
be  introduced.  Others  contended  that  the  differences 
are  not  so  important  as  set  forth  in  the  author's  paper. 
It  was  suggested  that  tests  for  ascertaining  the  oper- 
ating temperatures  of  series  gas-filled  lamps  be  based 
on  spherical  candle-power. 

An  "Average  Eye"  for  Heterochromatic 
Photometry 

The  comparison  of  lights  of  different  colors  is  based 
m  the  "average  normal  eye."  The  paper  by  E.  C.  Crit- 
tenden and  F.  K.  Richtmyer  recorded  an  attempt  to 
approximate  the  results  of  such  an  eye  with  typical 
?olor  differences  by  using  a  large  number  of  observers, 
fn  particular  there  were  compared  results  obtained  by 
i  flicker  photometer  and  by  an  equality-of-brightness 
photometer,  with  different  degrees  of  color  difference. 
In  terms  of  the  Ives-Kingsbury  test  solutions,  for  which 
the  proposed  normal  ratio  of  transmissions  (with  a 
1-watts-per-candle  carbon  lamp)  is  1.00,  the  average 
of  114  observers  gives  a  ratio  of  0.99.  By  using  these 
test  solutions  results  obtained  on  the  flicker  photometer 
by  a  small  number  of  observers  can  be  corrected  so  as 
to  give  normal  values  with  a  high  degree  of  accuracy. 
In  general,  equality-of-brightness  measurements  were 
found  to  vary  in  proportion  with  the  test  ratio,  but 
erratic  variations  often  overshadowed  these  systematic 
differences.  For  sources  having  relatively  high  in- 
tensity in  the  blue  flicker  values  tended  to  fall  below 
those  obtained  on  the  usual  standard  photometers,  but 
■he  differences  were  comparable  in  magnitude  with  the 
uncertainty  of  the  latter  values. 

Inter-laboratory  Comparisons  of  Tungsten  Lamps 
Involving  Color  Difference 

The  paper  by  G.  W.  Middlekauff  and  J.  F.  Skogland 
3n  the  above  topic  reported  a  comparison  of  inter- 
aboratory  photometric  measurements  involving  consid- 
erable differences  in  color.  The  results  are  of  value  in 
wowing  the  agreement  to  be  expected  between  the  re- 


sults of  groups  of  experienced  observers  working  by 
different  methods  and  with  different  kinds  of  photome- 
ters. The  characteristics  of  those  engaged  in  photo- 
metric work  at  the  Bureau  of  Standards  were  dis- 
cussed, and  there  was  obtained  additional  evidence  of 
the  accuracy  of  the  values  assigned  to  the  bureau's 
1.5-watt-per-candle  tungsten  standards,  which  had 
previously  been  verified  in  an  inter-comparison  with  the 
National  Physical  Laboratory  of  England. 

The  Integrating  Sphere  of  the  Bureau  of 
Standards 

The  88-in.  integrating  sphere  of  steel  and  concrete 
built  during  the  last  year  at  the  Bureau  of  Standards, 
Washington,  D.  C,  was  described  by  Dr.  A.  H.  Taylor, 
who  presented  a  paper  prepared  in  collaboration  with 
Dr.  E.  B.  Rosa.  The  method  of  introducing  the  lamp 
socket  into  this  new  sphere  is  unique.  At  a  point  to 
the  left  of  the  door,  just  above  the  equator,  a  section 
of  0.5-in.  conduit  passes  into  the  sphere  to  a  distance 
of  13.5  in.,  at  which  point  another  section  about  23  in. 
long  is  hinged  to  it.  At  the  end  of  this  section  are 
two  lamp  sockets,  one  above  the  other,  so  that  lamps  can 
be  burned  either  tip  up  or  tip  down.  Voltage  and  cur- 
rent leads  are  attached  to  the  sockets  in  parallel,  pass- 
ing through  the  conduit  and  around  the  hinge.  A  short, 
stiff,  curved  rod  is  attached  to  the  stationary  section 
just  behind  the  hinge,  and  a  spring  is  attached  to  this 
rod  and  to  the  movable  section.  One  end  of  a  flexible 
cord  is  fastened  to  the  door,  and  the  other  end  to  the 
conduit  near  the  lamp  sockets.  When  the  door  is  opened 
the  sockets  are  drawn  forward  to  the  opening  by  the 
cord  to  facilitate  the  change  of  lamps,  and  upon  closing 
the  door  they  are  drawn  by  the  spring  to  a  point  about 
10  in.  from  the  center  of  the  sphere.  Although  only  an 
approximate  estimate  can  be  given  of  the  cost  of  con- 
structing the  bureau's  new  sphere,  this  cost  is  placed  at 
about  $75  for  materials  and  as  much  more  for  labor, 
exclusive  of  the  time  of  the  laboratory  assistants. 

The  Box  Photometer 

L.  O.  Grondahl  followed  with  an  account  of  his  ex- 
periments with  a  box  photometer  measuring  42  in.  by 
33.75  in.  by  24  in.  and  painted  inside  with  lithopone, 
a  second  box,  26  in.  by  26  in.  by  37  in.,  having  its  in- 
terior corners  filled  by  triangles  of  cardboard  measur- 
ing about  16  in.  on  a  side,  and  with  a  26-in.  cubical  box 
having  its  corners  eliminated  as  before.  In  drawing 
conclusions  from  his  experiments,  Mr.  Grondahl  ob- 
served that,  while  no  integrating  photometer  of  the 
box  type  could  be  an  instrument  of  high  precision,  for 
sources  of  similar  distribution  rectangular  boxes  might 
well  be  substituted  for  the  sphere,  while  the  cubical 
box  with  corners  eliminated  as  described  proved  to  be 
a  satisfactory  substitute  for  a  sphere,  even  for  dissim- 
ilar and  asymmetric  sources. 


Engineers  Hear  Military  Lecture  Under  Army 

Supervision 

Limited  in  numbers  only  by  the  capacity  of  the  main 
auditorium  of  the  Engineering  Societies  Building  and  a 
second  hall,  pressed  into  service  for  an  overflow  meeting, 
engineers  of  New  York  City  listened  on  Monday  evening 
to  the  first  of  the  series  of  seven  lectures  on  military 
engineering  and  national  defense  organized  under  Gen- 
eral Leonard  Wood's  direction  by  the  national  societies 
of  civil,  mechanical,  mining  and  electrical  engineers. 
Capts.  Thomas  M.  Robins  and  Richard  T.  Coiner,  Corps 
of  Engineers,  U.  S.  A.,  explained  to  two  enthusiastic 
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audiences  the  organization  and  duties  of  engineer!  in 
war  and  what  engineers  in  civil  life  will  be  called  upon 

to  do  in  the  defense  of  the  United  states. 

Captain   Robins  emphasized  the  fact  that  warfare  as 

it  is  conducted  to-day  is  making  greater  demands  upon 
engineering  skill  than  ever  before.    But  engineering 

work,  he  said,  is  only  one  of  the  manifold  duties  of  engi- 
neer troops.  They  must  be  soldiers,  first  of  all,  and 
must  know  how  to  light" 


Conference  of  Public  Policy  Committee  of 

N.  E.  L.  A. 

A  two-day  conference  of  the  public  policy  committee 
of  the  National  Electric  Light  Association  was  held  at 
the  Engineering  Societies  Building,  New  York,  Feb.  16 
and  17.  W.  W.  Freeman,  chairman  of  the  committee, 
presided.  The  meetings  were  held  to  receive  from  mem- 
bers of  the  association  representing  all  sections  of  the 
country  their  suggestions  as  to  the  definite  public  poli- 
cies the  committee  may  formulate  for  the  benefit  of  all 
members  of  the  association  and  which  will  represent  as 
well  the  consensus  of  opinion  of  the  membership  as  a 
whole.  Plans  were  discussed  for  the  systematic  develop- 
ment of  such  work  as  the  committee  of  the  association 
may  decide  to  promote. 


Better  Boiler-Room  Conditions  Urged  in  Dis- 
cussion by  Ohio  Operating  Engineers 

The  need  for  a  liberal  interchange  of  experiences  and 
a  better  understanding  and  appreciation  of  the  human 
element  in  producing  economical  station  operation  were 
the  keynotes  of  the  discussion  at  the  first  conference 
of  the  station-operating  men  of  the  Ohio  Electric  Light 
Association,  held  at  the  Chittenden  Hotel,  Columbus, 
Ohio,  Feb.  16,  and  presided  over  by  Henry  B.  Dates  of 
the  Case  School  of  Applied  Science,  Cleveland. 

After  an  address  of  welcome  by  W.  A.  Wolls,  new- 
business  manager  of  the  Columbus  Railway,  Power  & 
Light  Company,  William  Long  of  the  Toledo  Railways  & 
Light  Company  read  a  paper  in  which  he  pointed  out  the 
various  problems  the  station-operating  men  are  facing 
and,  in  general,  outlined  subject  matter  for  the  discus- 
sion of  the  thirty  men  present.  A  paper  on  boiler-room 
operation  by  N.  G.  Reinecker,  New  York  Edison  Com- 
pany, dealt  with  the  possibilities  of  enlisting  the  interest 
of  the  boiler-room  men  in  bringing  about  better  econo- 
mies. Their  place  of  work,  in  which  they  necessarily 
spend  a  large  part  of  their  time,  should  be  well  painted, 
whitewashed  and  lighted,  he  said,  for  the  men's  sur- 
roundings reflect  back  on  their  work.  The  men  should, 
moreover,  be  made  to  feel  their  importance  in  the  sys- 
tem and  should  have  an  opportunity  to  see  and  know  the 
results  they  are  accomplishing  by  various  changes  in 
operation.  "In  other  words,"  said  Mr>  Reinecker,  "edu- 
cate the  men  to  know  how  to  interpret  the  various  gage 
and  recording-meter  readings  and  install  these  instru- 
ments where  they  can  use  them  and  take  an  interest  in 
improving  conditions.  Do  not  put  such  indicators  off 
somewhere  in  the  chief's  office  and  then  expect  the  men 
to  profit  by  the  investment  in  these  devices." 

The  foregoing  points  were  corroborated  by  E.  P. 
Roberts  of  Cleveland  in  a  paper  which  dealt  with  a 
number  of  special  considerations  in  boiler-room  design 
and  operation,  and  more  especially  the  proper  coupling 
together  of  stoker  and  boiler.  The  importance  of  the 
human  element  in  the  boiler  room  was  emphasized,  and 
J.  J.  Dolan  of  Coshocton  told  of  a  plan  under  way  to 
reward  these  men  by  some  sort  of  bonus  system  of  pay. 


Plans  for  1916  Electrical  Prosperity  Week 

At  a  meeting  Of  the  electrical  week  executive  com- 
mittee held  on  Feb.  15  at  the  offices  of  the  Society  for 
Electrical  Development  in  New  York  it  was  unanimously 
decided  that  the  electrical  week  should  be  held  Dec.  2  to 
1  >e<  .  <),  1916,  inclusive. 

"Electrical  Prosperity  Week"  was  again  selected  for 
the  name  for  the  week  with  the  understanding  that  if  the 
electrical  week  advisory  committee  ask  the  electrical 
week  executive  committee  to  change  the  name,  "National 
Electrical  Week"  is  the  second  choice.  The  suggested 
design  for  the  electrical  week  was  submitted  and  re- 
ferred to  the  advisory  committee  for  definite  decision. 

An  electrical  week  advisory  committee  was  appointed 
as  follows:  W.  H.  Atkins,  E.  A.  Edkins,  H.  K.  Mohr, 
George  Williams,  F.  H.  Gale,  A.  K.  Baylor,  J.  C.  Mc- 
Quiston,  A.  A.  Brown,  N.  H.  Boynton,  Frank  S.  Price, 
E.  W.  Rockafellow,  P.  L.  Thomson,  J.  R.  Strong,  J.  R. 
Galloway,  George  Weiderman,  T.  A.  Wynne,  F.  M. 
Feiker,  A.  A.  Gray,  F.  B.  Rae,  Jr.,  E.  E.  Whitehorne, 
H.  W.  Alexander,  J.  T.  Kelly,  Hill  Griffith,  A.  J.  Edgell 
and  J.  M.  Wakeman,  chairman. 


Electric  Vehicle  Association  to  Affiliate   with 
N.  E.  L.  A. 

Accepting  the  invitation  of  President  Lloyd  and  the 
executive  committee  of  the  National  Electric  Light  As- 
sociation that  the  Electric  Vehicle  Association  of 
America  become  affiliated  with  the  N.  E.  L.  A.  as  the 
latter's  Electric  Vehicle  Section,  the  council  of  the  ve- 
hicle association  at  a  meeting  Feb.  14  unanimously 
recommended  such  action  and  ordered  a  special  meet- 
ing of  the  association  for  March  10,  when  the  active 
members  of  the  organization  will  vote  on  the  subject. 

Under  this  plan  Secretary  Marshall  and  his  staff 
of  assistants  would  become  members  of  the  office  or- 
ganization of  the  N.  E.  L.  A.  in  the  Engineering  So- 
cieties Building.  The  1916  convention  of  the  Electrical 
Vehicle  Association,  hitherto  held  each  fall,  would  this 
year  be  held  as  one  of  the  N.  E.  L.  A.  section  sessions. 


Transmission  Company  Substitutes  Copper  for 

Aluminum  Wire  to  Advantage 

On  account  of  the  present  abnormally  high  price  of 
aluminum,  and  also  because  it  has  deemed  it  advisable 
to  increase  the  capacity  of  certain  of  its  transmission 
lines,  the  Northern  California  Power  Company,  Con- 
solidated, of  San  Francisco  has  taken  down  some  of  its 
aluminum  wire  and  substituted  therefor  copper  wire. 
The  proceeds  from  the  aluminum  wire  taken  down  have 
been  sufficient  to  cover  the  cost  of  copper  wire  of  greater 
capacity  together  with  the  labor  and  other  costs  in- 
volved. The  company  has  made  this  change  from  alumi- 
num to  copper  wire  on  its  high-tension  lines  between 
Hamilton  City  and  Nord,  a  distance  of  about  9  miles, 
and  between  Hamilton  City  and  Chico,  a  distance  of 
about  13  miles.  It  is  at  present  engaged  in  making  a 
similar  change  from  Hamilton  City  toward  Butte  City, 
a  distance  of  about  20  miles,  and  as  soon  as  this  is  fin- 
ished it  will  change  the  line  from  Orland  northerly,  a 
distance  of  about  30  miles.  For  some  time  the  com- 
pany had  had  in  contemplation  increasing  the  size  of 
certain  of  its  transmission  lines,  but  had  not  made  the 
change  on  account  of  the  large  expense  involved.  Like 
a  number  of  other  large  companies,  the  Northern  Cali- 
fornia Power  Company  has  taken  advantage  of  the 
present  metal  market  to  dispose  of  its  aluminum  line. 
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Reorganization  in  the  Patent  Office 

Bill  Providing  for  Increases  in  the  Force  of  Assistant  Examiners 
Signed  by  President  Wilson 

The  President  on  Feb.  15  signed  Bill  S.  900,  which 
passed  the  Senate  on  Dec.  16  and  the  House  of  Repre- 
sentatives on  Feb.  9.  The  bill  provides  that  there  shall 
be  in  the  Patent  Office  a  commissioner  of  patents,  one 
first  assistant  commissioner,  one  assistant  commissioner 
and  five  examiners  in  chief,  who  shall  be  appointed  by 
the  President  by  and  with  the  advice  and  consent  of  the 
Senate.  The  first  assistant  commissioner  and  the  as- 
sistant commissioner  shall  perform  such  duties  pertain- 
ing to  the  office  of  commissioner  as  may  be  assigned  to 
them  respectively  from  time  to  time  by  the  commis- 
sioner of  patents.  All  other  officers,  clerks  and  em- 
ployees authorized  by  law  for  the  office  shall  be  ap- 
pointed by  the  Secretary  of  the  Interior  upon  the  nomi- 
nation of  the  commissioner  of  patents  in  accordance 
with  existing  law.  The  salaries  of  the  officers  have  been 
fixed  as  follows :  The  commissioner  of  patents,  $5,000  a 
year;  the  first  assistant  commissioner  of  patents,  $4,500 
a  year;  the  assistant  commissioner  of  patents,  $3,500 
a  year;  five  examiners  in  chief,  $3,500  a  year  each. 
The  bill  also  amends  Section  440  of  the  Revised  Statutes 
so  that  there  shall  be  one  chief  clerk  who  shall  be  quali- 
fied to  act  as  a  principal  examiner,  one  librarian  who 
shall  be  qualified  to  act  as  an  assistant  examiner,  five 
law  examiners,  one  examiner  of  classification,  one  ex- 
aminer of  interferences,  one  examiner  of  trademarks 
and  designs,  one  first  assistant  examiner  of  trademarks 
and  designs,  six  assistant  examiners  of  trademarks  and 
designs,  forty-three  principal  examiners,  eighty-six  first 
assistant  examiners,  eighty-six  second  assistant  ex- 
aminers, eighty-six  third  assistant  examiners,  eighty- 
six  fourth  assistant  examiners,  and  such  other  ex- 
aminers and  assistant  examiners  in  the  various  grades 
as  the  Congress  of  the  United  States  shall  from  time  to 
time  provide  for. 

A  bill  intended  to  accomplish  the  purpose  for  which 
this  bill  was  introduced  was  introduced  into  the  Sixty- 
third  Congress  as  H.  R.  18,031.  That  bill  passed  the 
House  and  at  a  later  time  passed  the  Senate.  It  was 
passed  so  late  in  the  session,  however,  that  in  some  way 
not  exactly  understood  by  the  members  of  the  com- 
mittee on  patents  the  enrolled  copy  did  not  reach  the 
President  before  the  final  adjournment  of  the  Congress. 

Bill  S.  900  was  introduced  into  the  Senate  on  Dec.  7 
by  Senator  James,  chairman  of  the  Senate  committee 
on  patents,  and  with  the  exception  that  the  words  "in 
accordance  with  existing  law"  were  added  at  the  end  of 
Section  1  of  the  bill,  it  does  not  vary  from  the  bill  previ- 
ously passed  by  both  houses. 

The  bill  makes  no  change  of  salary  over  the  salaries 
carried  by  the  appropriation  bill  for  some  years  past 
and  creates  no  new  office,  but  changes  the  number  of 
employees.  The  greatest  and  most  important  change 
made  is  to  equalize  the  number  of  first,  second,  third 
and  fourth  assistant  examiners.  Before  the  passage 
of  the  bill  there  were  110  fourth  assistants,  88  third, 
73  second  and  63  first  assistant  examiners.  This  was 
objectionable  for  the  following  reasons:  Each  primary 
examiner  had  to  supervise  the  work  of  twice  as  many 
assistants  as  was  the  case  thirty  years  ago.  It  is  not 
practicable  to  increase  the  number  of  primary  ex- 
aminers because  it  splits  up  the  classes  to  an  inadvisable 
extent,  and  the  only  relief  for  an  excessive  number  of 
assistants  relatively  to  the  number  of  primary  exam- 
iners is  to  have  more  assistants  of  higher  grades  and 
therefore  better  trained  in  their  work  and  with  better 
knowledge  of  their  classes.  There  were  on  an  average 
two  and  one-half  fourth  assistants  and  one  and  one-half 
first  assistants  to  each  division.    The  bill  equalizes  this 


and  permits  two  assistants  for  each  division  and  each 
grade. 

It  is  expected  that  the  new  measure  will  also  tend  to 
keep  the  assistants  longer  in  the  office  because  of  the 
increases  of  the  rate  of  promotion.  During  the  first 
two  or  three  years  the  assistants  are  of  slight  value. 
The  present  minimum  salary  is  necessary  to  get  the 
class  of  men  needed,  but  it  is  only  by  keeping  them  in 
the  Patent  Office  for  about  eight  or  ten  years  that  the 
average  quality  of  service  required  can  be  secured.  The 
increase  in  the  appropriation  per  annum  by  reason  of 
the  equalization  of  the  number  of  assistants  is  less  than 
$23,000,  and  as  the  total  appropriation  for  salaries  for 
the  whole  number  of  assistants  is  more  than  $600,000, 
this  slight  increase  in  salary  of  the  assistants,  it  is 
expected,  will  be  far  outweighed  by  the  percentage  of 
increase  of  efficiency.  The  total  number  of  increases 
in  the  force  by  the  bill  is  thirteen,  and  the  total  annual 
increase  of  salary  due  to  this  increase  in  the  members 
of  the  force  and  organization  of  the  assistant  examiners 
will  be  slightly  more  than  $55,500. 

The  bill  was  strongly  urged  by  Thomas  Ewing,  com- 
missioner of  patents,  who  pointed  out  the  need  of  the 
reorganization  and  the  increase  of  the  force  in  the 
Patent  Office.  He  pointed  out  that  the  business  of  the 
office  is  larger  than  it  has  ever  been,  that  the  number 
of  applications  filed  and  the  labor  of  examining  each 
application  increase  steadily  with  the  growth  of  the 
literature  of  the  various  arts,  so  that  the  office  force 
is  less  adequate  to  do  the  work  which  it  has  had  to  do 
than  it  was  ten  years  ago. 


Tungsten-Lamp  Patent  Decision 

General  Electric  Company's  Patent  Sustained  by  United  States 
District  Court  in  Suit  Involving  Infringement 

On  Tuesday  of  this  week  Julius  M.  Mayer,  judge  of 
the  United  States  District  Court  for  the  Southern  Dis- 
trict of  New  York,  handed  down  a  decision  in  the  suit 
in  equity  brought  by  the  General  Electric  Company  to 
restrain  infringement  by  the  Laco-Phillips  Company  of 
a  patent,  No.  1,108,502,  granted  to  Messrs.  Just  and 
Hannaman  for  "incandescent  bodies  for  electric 
lamps."  This  case,  which  has  been  in  the  courts  now 
for  some  time,  is  the  result  of  a  litigation  to  determine 
whether  the  Laco-Phillips  Company,  which  imports  all 
of  its  lamps  from  Holland,  was  infringing  the  funda- 
mental patents  of  the  tungsten  lamp,  which  are  held  by 
the  General  Electric  Company. 

The  patent  under  consideration  was  filed  in  this  coun- 
try in  1905  and  was  granted  some  seven  years  later  to 
Messrs.  Just  and  Hannaman,  who  asserted  that  "the 
present  invention  has  for  its  object  incandescing  fila- 
ments for  incandescent  electric  lights  or  lamps  com- 
posed of  substantially  pure  tungsten."  Their  claims 
are  as  follows: 

"1.  A  filament  for  incandescent  lights  constructed  of 
tungsten  in  a  coherent  metallic  state  and  homogeneous 
throughout. 

"2.  A  filament  for  incandescent  lights  consisting 
throughout  of  substantially  pure  metallic  tungsten  of 
high  fusing  point  and  electrically  conductive,  the  light- 
emitting  properties  of  the  filament  being  due  to  the 
coherent  homogeneous  metallic  nature  of  the  tungsten. 

"3.  A  filament  for  electric  incandescent  lights  com- 
prising dense,  coherent  tungsten  metal  having  its  fus- 
ing point  at  approximately  3200  deg.  C.  and  capable  of 
incandescent  efficiency  at  the  rate  of  less  than  1  watt 
per  candle-power,  and  substantially  free  from  percepti- 
ble disintegration  at  that  efficiency." 

Two  lamps,  "A"  and  "B,"  being  typical  of  those  im- 
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ported  by  tin-  Laco-Phillips  Company,  were  offered  m 

testimony,    in  lamp  "A"  the  Uamenl  was  made  by  the 

"squirting"  <>r  sintering  process,  while  lamp  "i;,"  which 

been  Imported  only  since  L912,  has  a  filament  of 

drawn  wire.  It  was  shown  (hat  the  filament  in  the 
drawn  wiic  lamp  was  made  by  a  process  invented  and 
pateided    by    \\  dliam    D.   Coolidge  of   the   General    lOlec 

trie  Company,  the  patent  being  No.  1,082,988. 

'The  Laco-Phillipa  Company  offered  two  main  defenses 
m  the  judicial  action,  first,  that  the  patent  in  suit  was 
anticipated  by  the  prior  patents  of  I)e  Lodyguine  and 
Welsbach,  and,  second,  that  the  patent  in  suit  was  not 
infringed  by  the  drawn-wire  filament  exemplified  in 
the  defendant's  lamp  "B." 

It  was  brought  out  in  testimony  that  the  effective 
date  of  the  invention  in  suit  was  Nov.  4,  1904,  and 
reference  was  made  to  a  decree  in  the  Circuit  Court 
of  Appeals  which  was  handed  down  in  October,  1892, 
by  Judge  Lacombe  in  the  case  of  the  Edison  Electric 
Supply  Company  versus  the  United  States  Electric 
Lighting  Company  (52  F.  R.  300),  in  which  it  was  set- 
tled that  the  material  of  which  the  filament  is  composed 
may  be  the  subject  of  invention. 

In  further  considering  the  subject  of  whether  the 
prior  art  had  advanced  to  such  a  degree  as  to  prevent 
any  new  development  in  the  filament  being  an  invention, 
the  court  brought  out  that  there  were  for  a  time  two 
motives  to  find  an  effective  departure  from  the  carbon 
filament,  first,  to  discover  something  new  which  would 
open  up  fresh  fields  for  commercial  success,  and,  second, 
the  hope  of  avoiding  the  Edison  patent  with  its  re- 
sultant requirement  of  tribute.  In  1901  John  W. 
Howell,  in  a  paper  presented  before  the  Association  of 
Edison  Illuminating  Companies,  and  Dr.  L.  K.  Bohm, 
in  the  Electrical  World  of  Jan.  13,  1894,  the  court 
showed,  both  pointed  out  that  changes  would  be  made 
in  the  filament  and  that  such  improvement  would  be 
of  the  nature  of  invention  or  discovery. 

Abstract  of  Court  Decision 

A  considerable  portion  of  the  court's  decision  was 
taken  up  with  the  history  of  the  invention  of  the  tung- 
sten lamp,  which  is  briefly  as  follows: 

In  1902  Messrs.  Just  and  Hannaman  were  assistants 
to  Professor  Vortmann  of  the  Technical  High  School 
of  Vienna,  and  in  August  of  that  year  they  attempted 
to  develop  a  boron  filament,  the  experiment  ending  in 
a  failure  in  1904.  Meantime  they  had  taken  up  work 
with  tungsten.  The  early  attempt  failed,  as  is  seen  in 
the  German  patent  of  1903  (No.  154,262).  They  suc- 
ceeded, however,  in  producing  a  pure  tungsten  filament, 
and  claims  for  a  patent  were  filed  on  Nov.  4,  1904,  in 
Great  Britain,  as  patent  No.  23,899,  and  in  France  on 
the  same  date,  as  patent  No.  347,661.  The  same  claims 
were  filed  in  the  United  States  on  July  6,  1905.  Prior 
to  the  introduction  of  the  tungsten  lamps  in  the  United 
States,  the  patentees,  in  1905,  had  their  invention  taken 
up  by  a  Hungarian  factory,  and  in  1906  sold  the  Ger- 
man rights  to  a  German  corporation,  and  later  their 
rights  in  the  United  States  to  the  General  Electric 
Company  for  $400,000,  half  of  which  went  to  a  rival 
inventor  named  Kuzel  by  virtue  of  a  pooling  arrange- 
ment between  the  parties. 

The  issue  of  the  patent  in  the  United  States  was  de- 
layed for  two  reasons — first,  there  were  some  four 
claimants  to  the  invention,  and,  second,  one  of  the 
claimants  was  found  to  have  fraudulently  introduced 
into  his  application  matter  taken  from  the  Just  and 
Hannaman  case.  A  decision  on  the  discovery  of  the 
fraud  was  rendered  on  July  7,  1911,  after  which  the 
other  applicants  were  at  liberty  to  press  their  claims. 
Inasmuch,  however,  as  the  General  Electric  Company, 
which   owned  by   assignment  the  rights   of  the  other 


claimants,    rather    than    have   a    patent   litigation    before 

tin-  I'atent  Office,  carefully  Investigated  the  claims  of 

rath    In    ascertain    which    was    the    real    invention,    the 
claims   ol    Just    and    Hannaman   were  presented    by   the 

General  Electric  Company  for  patent  rights  in  prefer- 
-  ii-i   to  those  of  Kuzel  and  Von  Bolton. 

In  reply  to  the;  defendant's  contention  that,  other 
inventors  antedated  the  claims  of  the  patent  in  suit, 
the  court  dismissed  the  Kuzel  application  and  held 
that  the  Von  Bolton  application  was  insufficient  in 
disclosure  and  inoperative.  Welsbach,  it  was  shown, 
was  not  working  on  a  tungsten  lamp,  but  on  one  of 
osmium.  The  court  pointed  out  that  Von  Welsbach  did 
not  see  tungsten,  a  cheap  metal,  right  at  his  door,  as  it 
were,  but  departed,  in  the  words  of  the  court,  "into  dis- 
tant chemical  lands  on  a  vain  journey  of  exploration, 
at  the  end  of  which  the  osmium  lamp  was  a  wreck  aban- 
doned to  its  fate."  The  two  Lodyguine  patents  were 
thought  to  be  of  importance  because  of  the  elaborate 
experiments  calculated  to  prove,  as  a  matter  of  fact, 
that  a  pure  tungsten  filament  could  be  produced.  The 
first  patent,  No.  575,002,  filed  Jan.  4,  1893,  was  issued 
on  Jan.  12,  1897,  and  its  first  claim  is  for  "an  incandes- 
cing illuminant  for  electric  lamps  of  an  incandescing 
metallic  body,  and  containing  a  conducting  fillet  of 
different  material  substantially  as  described."  The 
metals  mentioned  in  this  set  of  claims  were  molybdenum 
and  tungsten,  rhodium  and  radium,  ruthenium  and 
osmium,  and  chromium.  The  second  patent  involved, 
which  was  filed  on  April  10,  1894,  was  issued  on  Jan. 
19,  1897,  being  No.  575,668,  and  refers  to  the  previous 
patent,  stating  that  molybdenum  and  tungsten  were 
best  fitted  to  the  process  of  manufacture.  But  where 
any  patricular  metal  is  mentioned  in  the  claim,  that 
metal  is  molybdenum,  and  not  tungsten.  The  claims 
did  not  disclose  the  pure  tungsten  filament,  but  a  high- 
resistance  metallic  coating  on  a  carbon  or  platinum 
base.  The  court  pointed  out  that  the  inventor  had  the 
resources  of  the  Westinghouse  company  at  his  disposal, 
but  produced  nothing.  Concerning  the  prior-art  con- 
tention the  court  concludes:  "Experiments  made  some 
twenty  years  later  strike  the  stone  wall  of  practical 
history  and  there  lie  demolished,  and  by  the  same  token 
the  prior  arts  failed  to  negative  invention  by  Just  and 
Hannaman." 

The  court  next  considered  the  question  of  whether 
the  Laco-Phillips  lamp  having  a  drawn-wire  filament 
infringed  the  patent  in  suit,  which  discloses  a  filament 
made  by  the  process  of  "squirting."  The  defendant 
made  two  contentions:  first,  that  the  file-wrapper  his- 
tory discloses  that  Just  and  Hannaman  renounced  the 
drawn-wire  process,  and,  second,  that,  in  view  of  the 
prior  art,  the  patent  in  controversy  must  be  limited  to  a 
product  produced  by  the  process  therein  described. 

In  answer  to  the  first  contention  the  court  says: 
"The  file  wrapper  might  seriously  embarrass  the  plain- 
tiff if  the  invention  were  for  a  process,  but  it  was  for 
a  product.  This  is  one  of  those  cases  where,  by  the 
very  virtue  of  the  fact  that  the  result  was  new  and 
meritorious,  not  too  much  emphasis  is  to  be  placed  on 
the  fencing  with  the  Patent  Office.  The  most,  there- 
fore, that  the  file  wrapper  shows  adversely  against  the 
plaintiff  is  that  the  inventors  who  pointed  out  the 
desired  product  and  showed  two  ways  in  which  to  pro- 
duce it  failed  to  appreciate  that  there  was  still  another 
way  in  which  the  same  results  might  be  obtained. 
The  fact  that  later  someone  found  another  and  better 
way  to  manufacture  the  product  does  not  in  this  case 
affect  the  validity  of  the  patent  which  originally  dis- 
closed the  product  and  at  the  same  time  described 
operative  means  for  obtaining  it.  The  patent  is  valid, 
all  claims  are  infringed  by  lamps  'A'  and  *B,'  and  a 
decree  with  cost  may  pass  accordingly." 
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Design  of  Million-Volt  Experimental  Transformer 

Construction  and  Operation  of  an  Unusual  Type  of  High-Tension  Unit  Displayed  at 
the  Panama-Pacific  International  Exposition 

By  Guy  L.  Bayley 

Chief  Mechanical  and  Electrical  Engineer  of  Panama-Pacific   International  Exposition 


THE  1000-kva.  high-tension  transformer  installed 
at  the  Panama-Pacific  International  Exposition 
for  use  in  connection  with  high-tension  experi- 
mental work  is  of  interest  to  engineers  on  account  of 
the  originality  shown  in  its  design  and  construction  and 
its  remarkable  performance  under  abuse.  As  shown 
in  the  accompanying  illustrations,  the  transformer  is 
of  the  core  type  with  all  of  the  coils  mounted  on  the  top 
section  of  the  rectangular-shaped  core.  The  core  is  16 
in.  by  16  in.  in  section,  and  the  opening  has  a  clear 
length  of  7  ft.  with  a  clear  height  of  40  in.  The  weight 
of  the  transformer,  which  is  32,000  lb.,  is  carried  by 
the  bottom  horizontal  member  of  the  core. 

Construction  and  Arrangement  of  Windings 

The  most  radical  departure  from  standard  practice 
is  found  in  the  construction  and  arrangement  of  the 
windings.  All  coils  are  circular  in  shape  and  machine- 
wound  with  flat  conductors  which  are  separated  by  pa- 
per insulation.  Each  low-tension  coil  consists  of  forty- 
four  turns  of  281-mil  by  20-mil  copper  ribbon  with  two 
layers  of  6-mil  paper  between  conductors.  The  high- 
tension  coils,  with  the  exception  of  the  graded-end  coils, 
are  each  made  up  of  212  turns  of  135-mil  by  8-mil 
aluminum  foil  with  three  layers  of  6-mil  paper  between 
turns.  The  paper  used  is  slightly  wider  than  the  con- 
ductor, and  great  skill  has  been  shown  in  the  construc- 
tion of  the  coils. 

The  low-tension  coils,  of  which  there  are  122,  are 
spaced  x/4  in.  apart  and  form,  when  assembled,  a  unit 
67  in.  long,  23  in.  in  inside  diameter  and  28  in.  in  out- 


side diameter.  Each  coil  is  wound  for  1150  volts,  and 
two  coils  in  series  form  a  group,  of  which  there  are 
sixty-one  connected  up  in  parallel  to  copper  busbars. 
The  claim  is  made  that  the  use  of  the  series  parallel 
system  of  connections  results  in  a  uniform  distribution 
of  voltages  among  the  high-tension  coils.  One  of  the 
busbars  is  grounded  to  the  frame  and  earth,  thus  inter- 
posing a  ground  shield  between  the  primary  and  secon- 
dary windings  which  effectually  prevents  any  static  dis- 
turbance from  reaching  the  low-tension  windings. 

The  190  high-tension  coils  are  connected  in  series  by 
a  top-bottom  connection  method  in  order  to  distribute 
uniformly  the  stress  between  coils.  The  spacing  be- 
tween coils  is  7/32  in.,  and  when  the  coils  are  assembled 
they  form  a  tube  71  in.  long,  43  in.  in  inside  diameter 
and  51  in.  in  outside  diameter.  One  terminal  of  the 
high-tension  winding  is  grounded  to  the  frame  and 
earth,  while  the  other  is  protected  against  dielectric 
rupture  of  oil  and  adjacent  insulating  materials  by  hav- 
ing placed  about  it  a  generously  proportioned  electro- 
static guard  ring  or  shield. 

The  general  assembly,  of  the  transformer  is  shown  in 
Fig.  3.  The  low-tension  windings  were  slipped  over  the 
top  yoke  of  the  magnetic  circuit  and  separated  from 
the  high-tension  coils  by  means  of  a  paper  tube  of  un- 
usual proportions.  This  tube  is  92  in.  in  length,  6  in. 
thick,  42  in.  in  outside  diameter,  and  weighs  approxi- 
mately 2000  lb.  Special  interest  attaches  to  this  tube 
as  the  impregnating  and  winding  were  done  in  a  large 
steel-plate  cylinder  under  a  high  vacuum.  All  of  the 
mechanism  for  winding  was  installed  in  this  cylinder, 


FIG.    1 — VIEW    DURING    ASSEMBLY,    SHOWING    CONSTRUCTION    OF   RECTANGULAR-SHAPED  CORE  AND  ARRANGEMENT  OF  LOW-TENSION 

COILS 
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and  glass  openings  were  provided    for    observing  the 
process. 

Oil  Insulation  Arrangkmknts 

The  trans  former  was  installed  in  an  open-type  con- 
crete tank  or  pit  lined  with  galvanized  iron.  The  depth 
of  oil  over  the  electrostatic  shield  was  6  in.,  and  225 
barrels  of  oil  were  required.    The  surface  of  oil  in  the 


FIG.  2 — HIGH-TENSION  COILS  AND  PAPER  INSULATING  TUBE 

tank  had  an  exposure  of  288  sq.  ft.,  and  some  fear  was 
felt  that  there  would  be  considerable  absorption  of 
moisture  from  the  air.  Contrary  to  expectations,  the 
dielectric  strength  of  the  oil  improved  after  the  trans- 
former had  been  operated  for  a  short  period.  Before 
use  the  oil  tested  from  18,000  volts  to  20,000  volts  with 
a  gap  of  0.2  in.  between  0.5-in.  diameter  spheres,  but 
under  the  electrostatic  stress  accompanying  operation 
the  dielectric  strength  rapidly  rose  until  on  test  the  oil 
stood  a  voltage  of  40,000,  at  which  value  it  remained 
throughout  the  period  of  operation. 

The  high-tension  lead  was  brought  out  vertically 
through  the  oil  to  a  clear  height  of  11  ft.  and  there  con- 
nected by  means  of  a  horizontal  lead  100  ft.  in  length 
to  an  aerial  screen  or  network  of  wires  supported  25 
ft.  above  the  ground  and  exposing  an  area  50  ft.  by  50 
ft.  to  the  earth.  An  adjustable  horn-gap  discharge  to 
earth  was  installed  in  the  main  lead  to  the  screen,  con- 
nection to  the  ground  being  made  through  a  water  jet. 
The  network  and  conductors  were  supported  and  insu- 
lated by  tarred  ropes,  electrostatic  shields  being  placed 
at  the  points  where  connections  were  made  between  the 
ropes  and  the  conductors. 

Severe  Conditions  Imposed  on  the  Unit 

The  conditions  were  ideal  for  high-frequency  oscil- 
lations, the  system  being  nothing  more  or  less  than  a 
wireless  oscillation  circuit  on  a  large  scale.  With  about 
450,000  volts  and  the  horn-gap  discharging,  standing 
electrical  waves  were  established  throughout  the  sys- 
tem, which  were  made  evident  to  the  eye  by  a  corona 
glow  having  well-defined  nodes  and  loops  spaced  about 
8  ft.  apart.  Each  loop  of  visual  corona  was  about  10  in. 
in  diameter,  which  phenomenon,  with  due  regard  to  the 
distances  from  surrounding  objects,  Indicates  that 
standing  waves  having  potentials  of  2,000,000  volts 
must  have  existed.  This  extreme  punishment  severely 
strained  the  insulation,  and  as  a  consequence,  at  a  later 
time,  when  the  same  circuit  conditions  obtained  with 
higher  voltages,  120  insulating  spacers  were  broken 
down.  Under  normal  conditions  these  spacers  would  be 
required  to  stand  only  5000  volts,  but  on  subsequent 
test  they  stood  40,000  volts  each,  thus  indicating  that 
the  stress  between  coils  at  break-down  was  eight  times 
the  normal.  In  spite  of  the  loss  of  these  spacers,  others 
were  quickly  substituted,  and  in  little  more  than  a  day's 
time  the  transformer  was  operating  again.  The  ease 
and  speed  with  which  the  repairs  were  made  illus- 
trate the  great  advantage  of  an  open  type  of  construc- 


tion, as  without  doubt  any  transformer  having  taped 
coils  could  not  have  undergone  similar  punishment 
and  been  repaired  in  such  a  short  time. 

Another  advantage  in  this  type  of  construction  was 
that  the  conductors  were  all  exposed  to  the  oil  and  the 
heat  generated  in  the  windings  was  rapidly  transferred 
to  the  oil.  The  arrangement  of  the  coils  was  such  that 
a  rapid  circulation  of  the  oil  is  possible,  and  under  test 
it  was  found  that  the  difference  in  temperature  between 
the  windings  and  the  oil  at  full  load  was  about  3  deg. 
Fahr.,  which  difference  did  not  appear  to  increase  ma- 
terially at  overloads,  owing  doubtless  to  the  increased 
circulation  of  the  oil  at  the  higher  temperatures.  The 
transfer  of  heat  to  the  oil  and  the  circulation  of  oil 
around  the  coils  was  so  perfect  that  the  danger  of  over- 
heating was  eliminated  with  satisfactory  means  for 
cooling  the  oil. 

With  a  supply  voltage  of  500,000  to  the  wire  screen 
the  electrostatic  field  beneath  and  adjacent  thereto  was 
so  strong  that  a  vacuum  tube  held  within  the  field 
would  glow  and  sparks  could  be  drawn  from  metal 
bodies  which  were  insulated  from  the  ground.  The  dis- 
charge from  hairpins,  brooches  and  metallic  trimmings 
worn  by  women  visitors  caused  their  owners  consider- 
able discomfort.  When  an  arcing  ground  was  estab- 
lished at  the  horn-gap  the  electrostatic  field  was  so  in- 
tense, owing  to  surges,  as  to  cause  an  involuntary  bend- 
ing of  knees  on  the  part  of  those  standing  in  the 
vicinity  of  the  screen.    At  night  the  corona  effects  were 


FIG.  3 — COMPLETED  TRANSFORMER.  IN  ITS  OPEN-TYPE  CONCRETE 
OIL  TANK 

most  impressive,  particularly  in  the  transformer  house, 
where  the  conductors  and  basket  screen  were  aglow. 
The  ozone  from  the  discharge  was  quite  noticeable. 

In  attempting  to  bring  this  transformer  up  to  its 
rated  voltage  of  1,000,000  it  was  found  that  at  600,000 
volts  the  oscillations  or  surges  probably  resulting  from 
the  corona  discharge  and  heavy  leading  current  caused 
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short-circuiting  between  coils  and  from  coils  to  the 
grounded  lining  of  the  tank.  At  such  times  the  arcing 
around  the  high-tension  coils  gave  the  transformer  the 
appearance  of  an  electric  furnace  working  under  oil, 
and  the  ability  of  the  coils  to  withstand  such  treatment 
without  break-down  was  one  of  the  most  impressive 
features  of  the  trials.  For  charging  the  aerial  lines 
and  screens,  which  were  composed  of  several  hundred 
feet  of  wire,  about  400  kva.  was  needed  when  the  volt- 
age was  around  500,000. 

This  installation  was  made  at  the  personal  expense 
of  C.  H.  Thordarson  of  Chicago,  111.,  the  Exposition 
merely  furnishing  a  suitable  building  and  the  necessary 
power  and  attendance.  The  oil  required  was  loaned  by 
the   Union   Oil   Company   of   California.     Valuable  as- 


sistance was  rendered  by  Prof.  Harmon  F.  Fischer  in 
making  tests  and  overcoming  many  of  the  difficulties 
encountered.  Unfortunately,  the  installation  was  com- 
pleted at  so  late  a  date  that  it  was  impossible  to  carry 
out  the  experimental  work  planned.  The  transformer, 
however,  is  to  be  erected  in  Mr.  Thordarson's  laboratory 
in  Chicago,  and  no  doubt  technical  data  of  value  will 
result  from  his  experiments. 

Without  doubt  the  Thordarson  transformer  marks  a 
step  forward  in  transformer  design,  particularly  from 
a  mechanical  point  of  view.  Nothing  could  be  more 
convincing  as  to  the  merits  of  the  design  than  the  way 
the  transformer  stood  up  under  the  abuse  to  which  it 
was  repeatedly  subjected  and  the  ease  and  speed  with 
which  repairs  were  made  to  defective  coils. 


Opportunities  for  Young  Electrical  Engineers 

I— In  the  Central- Station  Field 
By  John  F.  Gilchrist 

Vice-President  Commonwealth  Edison  Company,  Chairman  Educational  Committee,   National  Electric  Light  Association 

Mr.  Gilchrist  calls  attention  to  the  fact  that  the  commercial  as  well  as  the  engineering  and 
operating  departments  offer  fields  of  work  for  electrical  engineers  in  central-station  companies. 
His  article  is  followed  by  letters  of  comment  on  the  first  installment  of  the  series  of  articles,  which 
appeared  in  the  issue  of  the  Electrical  World  of  Jan.  15.  In  early  issues  will  appear  articles 
on  the  young  engineer's  opportunities  in  research,  in  manufacturing ,  in  telephone  engineering,  in 
the  electric-railway  field,  and  in  the  allied  arts  and  industries. 


IN  the  central-station  industry  the  engineering  and 
operating  departments  have  been  the  goal  for  the 
engineering  graduate,  with  the  result  that  the  com- 
mercial side  of  the  industry  has  up  to  recent  years  not 
appealed  to  him.  The  condition  which  exists  at  the  pres- 
ent time  is  that  too  many  of  the  graduates  want  to  get 
into  the  engineering  and  operating  end  of  the  business, 
with  the  result  that  those  departments  are  filled  with 
college  men.  On  the  other  hand,  a  large  number  of  men 
are  to  be  found  in  the  commercial  end  of  the  business 
who  have  had  no  special  education  or  training.  In  many 
instances  they  are  getting  ahead  faster  than  the  col- 
lege-bred man  is  in  the  engineering  end  of  the  business. 
I  have  often  wondered  what  some  of  these  men  who  have 
made  good  in  the  commercial  end  of  the  business  with- 
out a  college  education  could  have  done  if  they  had  had 
a  technical  education.  We  need  as  good  engineers  in 
the  commercial  end  of  the  business  as  in  its  other 
branches. 

A  report  of  a  committee  of  the  National  Electric  Light 
Association  a  few  years  ago  brought  out  the  fact  that 
in  manufacturing  companies  the  commercial  depart- 
ments consisted  of  75  per  cent  technical  men,  while  in 
the  commercial  departments  of  the  central-station  com- 
panies the  percentage  was  5  per  cent  to  15  per  cent. 
During  the  past  few  years  this  percentage  has  largely 
increased,  and  at  the  present  time  approximately  25  per 
cent  of  engineering  graduates  are  looking  for  oppor- 
tunities to  enter  the  commercial  departments  of  central- 
station  companies. 

A  large  number  of  men  now  occupying  responsible 
positions  started  in  the  business  twenty  or  more  years 
ago  and  accumulated  their  knowledge  through  individual 
study  and  the  school  of  practical  experience.  The  great 
pi  ogress  in  the  business  during  the  past  twenty  years 
is  such  that  at  the  present  time  a  thorough  foundation 
in  the  theory  is  necessary  for  men  entering  the  com- 
mercial departments  if  they  expect  to  attain  any  large 


degree  of  success.  The  successful  commercial  engineer 
of  to-day  should  have  good  business  ability  backed  up 
by  a  thorough  knowledge  of  electrical,  mechanical  and 
in  many  cases  chemical  engineering.  The  real  demand 
to-day  is  not  so  much  for  the  ordinary  salesmen  as  for 
men  who  are  endowed  with  or  who  have  developed  char- 
acteristics which  will  enable  them  to  advance  to  the 
higher  positions  in  the  companies.  The  tendency 
toward  centralization  of  generating  stations  distributing 
energy  over  large  territories  forecasts  cheaper  and  bet- 
ter service  to  users,  thereby  opening  a  large  field  of  ac- 
tivity at  present  undeveloped,  which  will  require  a  large 
number  of  trained  men  to  assist  in  its  development.  The 
demand  to-day  is  for  commercial  engineers  capable  of 
applying  electricity  economically  to  all  classes  of  busi- 
ness. 

As  has  been  pointed  out  before,  the  college  man  has 
an  opportunity  during  his  college  career  to  analyze  him- 
self and  to  ascertain  as  far  as  possible  the  line  of  work 
for  which  he  is  best  adapted.  He  should  receive  assis- 
tance from  his  university  along  those  lines.  Many  men 
are  attracted  to  a  certain  business  through  desire  alone 
and  do  not  possess  the  necessary  characteristics  for  suc- 
cess in  that  business.  One  of  the  criticisms  of  the  man 
fresh  from  college  is  that  he  cannot  immediately  ap- 
preciate that  he  has  entered  a  business  and  to  attain  any 
degree  of  success  must  start  at  the  bottom  and  patiently 
work  his  way  to  the  higher  positions.  Many  college  men 
look  upon  the  business  as  an  educational  institution  and 
after  learning  certain  duties  are  impatient  to  advance  to 
other  duties.  Oftentimes  they  make  so  many  changes 
in  positions  that  at  the  end  of  a  few  years  they  find 
they  have  got  nowhere  at  all. 

This  ambition  in  a  way  is  laudable,  but  in  a  large 
number  of  cases  it  has  acted  as  a  handicap  to  success. 
The  college  man  should  first  obtain  a  thorough  founda- 
tion by  a  systematic  training  for  the  business,  and  the 
greatest  success  can  be  made  only  by  reasonably  slow 
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progress  at    the  Start.      His  SUCCesS  should  lie  measured 

over  a  period  <>f  ten  or  fifteen  years  rather  than  upon 

the    immediate    apparent    success   after   graduation. 
At    the    universities    men    are   graded    almost    entirely 

upon  scholarship.    When  the  employer  comes  along  the 

professor  looks  up  a  man's  scholarship  record,  while  the 
employer  particularly  Sizes  up  the  man's  personality, 
ability  to  mix,  health  and  character,  as  well  as  ambi- 
tion all  of  which  are,  perhaps,  quite  as  important  as 
scholarship.  It  is  to  be  hoped  that  our  universities  may 
add  to  existing  standards  those  of  the  employer  in  esti- 
mating a  man's  ability.  A  prominent  Middle  West  uni- 
versity has  for  some  years  given  serious  and  systematic 
attention  to  the  development  of  qualifications  other  than 
scholarship  which  are  necessary  for  success  in  the  vari- 
ous lines  of  the  electrical  industry.  This  system  assists 
in  placing  the  graduates  in  the  work  which  should  ob- 
tain for  them  the  greatest  degree  of  success.  This  uni- 
versity has  adopted  a  system  of  grading,  considering 
the  following  qualities: 

Mental  caliber,  Accuracy, 

Popularity,  Address, 

Speed,  Industry, 

Self-reliance,  Reliability. 

A  record  of  each  student  is  made  twice  during  the 
senior  year  in  accordance  with  the  above  characteristics. 
The  first  record  is  made  in  the  first  semester  by  the  in- 
structors as  soon  as  they  feel  sufficiently  acquainted 
with  the  seniors  to  make  a  reliable  estimate  of  their 
personal  qualities.  In  addition  to  the  judgment  of  the 
instructors,  a  committee  selected  by  the  students  them- 
selves and  made  up  of  the  most  experienced  and  thought- 
ful men  of  the  class  grade  the  class  independently  of 
the  instructors.  It  is  interesting  to  note  that  the  stu- 
dents' estimates  are  almost  invariably  below  those  of  the 
instructors.  These  records  are  sometimes  used  in  com- 
paring notes  with  the  impressions  obtained  by  prospec- 
tive employers.  They  are  also  a  basis  for  recommenda- 
tion upon  graduation.  The  students  are  encouraged  to 
discuss  their  failings  and  are  assisted  in  improving  any 
characteristics  in  which  they  appear  to  be  weak. 

Most  universities  appreciate  the  necessity  of  a  short, 


Bpecial-training  course  conducted  by  central-station 
companies  for  college  graduates  before  putting  them 
permanently  into  the  business.  The  Commonwealth  Ed- 
ison Company,  In  conjunction  with  the  Public  Service 
Company  of  Northern  Illinois,  the  Federal  Sign  System 
(Electric)  and  the  Middle  West  Utilities  Company,  ap- 
preciating the  necessity  of  a  preliminary  training  for 
men  entering  the  central-station  business,  has  for  a 
number  of  years  conducted  a  thoroughly  organized  edu- 
cational department  for  the  purpose  of  selecting  and 
training  men  of  engineering  education  having  the  de- 
sired characteristics.  The  men  selected  are  given  an 
eleven  months'  course  in  central-station  practice,  about 
equally  divided  between  practical  experience  in  ten  or 
eleven  different  departments  of  the  companies  and  class- 
room instruction,  including  lectures  and  problems. 

This  course  has  been  found  valuable  to  the  companies 
and  of  particular  advantage  to  men  possessing  the 
desired  characteristics  in  addition  to  their  technical 
foundation.  The  following  characteristics  are  consid- 
ered in  the  selection  of  men  for  this  course: 
Honesty,  Physique, 

Health,  Habits, 

Attitude,  Accuracy, 

Personality,  Aggressiveness, 

Mental  activity,  Enthusiasm, 

Tact,  Industry. 

The  men  are  selected  for  this  course  with  a  view  to 
their  capacity  to  rise  to  the  higher  positions  in  the  com- 
panies later  on. 

The  committee  on  relations  with  educational  institu- 
tions of  the  National  Electric  Light  Association,  having 
in  mind  the  idea  of  giving  the  undergraduates  instruc- 
tive employment  during  their  vacation  periods  and 
familiarizing  them  with  the  general  organization  of  the 
central-station  companies,  obtained  vacation  employment 
from  various  member  companies  for  260  undergraduates 
selected  from  applications  received  from  university 
students  in  the  vicinity  of  the  different  companies.  It 
is  anticipated  that  some  similar  arrangement  will  be 
made  by  this  committee  to  obtain  employment  for  un- 
dergraduates   during    the    coming    summer    vacation. 


To  the  Editor  of  the  Electrical  World: 
Sir:  Three  ideas  well  worthy  of  fur- 
ther analysis  and  emphasis  stand  out 
in  bold  relief  from  a  recent  article  en- 
titled "The  Young  Electrical  Engineer's 
Opportunities."  They  may  be  stated 
briefly  as  follows: 

1.  One  should  analyze  his  own  per- 
sonal tendencies  and  characteristics  in 
order  to  become  most  efficient  and  suc- 
cessful. 

2.  Two  distinct  types  of  men  exist  in 
the  technical  field,  i.e.,  the  "business" 
type  and  the  "laboratory"  or  research 
type. 

3.  The  field  for  the  prospective  elec- 
trical engineer  is  broad,  if  he,  as  a  re- 
sult of  environment  and  training,  is 
not  too  narrow  to  realize  the  fact. 

As  one  interested  in  technical  educa- 
tion, the  writer  is  anxious  to  analyze 
these  statements  further  and  to  learn 
how  best  to  meet  the  demands  of  the 
present  decade  for  technically  trained 
electrical  engineers. 

The  majority  of  technical  students, 
and  even  of  graduates  of  some  experi- 
ence, do  not  realize  the  extent  to  which 
personal  characteristics  count,  as  con- 
trasted with  pure  technical  training. 
They  neither   appreciate  the  necessity 


Discussion  by  Readers 

Below  are  a  few  of  the 
letters  received  commenting 
on  the  first  article  of  the 
series,  'printed  Jan.  15.  The 
editors  will  appreciate  the 
opportunity  of  publishing 
all  letters  which  will  help 
the  young  electrical  engi- 
neer get  his  sense  of  direc- 
tion  in    a   great   industry. 

of  developing  such  characteristics  and 
broadening  their  training  nor  do  they 
make  sure  that  the  position  they  are 
endeavoring  to  fill,  or  even  that  which 
they  consider  as  their  goal,  is  one  for 
which  they  are  primarily  and  peculi- 
arly well  fitted  by  personal  character- 
istics. The  librarian  of  a  large 
university  stated  recently  that  the 
engineering  students  make  little  use  of 
the  library  as  compared  with  those  of 
other  departments.  Is  this  the  cause 
or  the  effect  of  the  much  discussed 
narrowness  of  the  average  engineer? 
It  is  at  least  significant  and  worthy  of 
careful  investigation. 

To  what  extent  will  the  engineering 


graduate  of  the  future  have  to  combine 
the  necessary  qualities  of  the  "business" 
and  "laboratory"  types?  The  executive 
must  do  this  to  a  very  large  degree, 
and  more  technically  trained  men  are 
annually  entering  executive  positions. 
Should  technical  training  tend  to  merge 
these  two  types,  or  should  the  two  be 
carefully  classified  and  different  treat- 
ment given  to  them  as  far  as  pos- 
sible? 

If  the  latter  procedure  is  desirable, 
the  large  university  dealing  with  many 
individuals  of  widely  varying  char- 
acteristics, tendencies  and  abilities  is 
handicapped  unless  it  is  prepared  to 
break  up  its  large  classes  into  relatively 
small  groups  which  shall  receive  differ- 
ent training.  In  short,  to  continue  the 
analogy  of  the  article,  it  would  be  a 
waste  of  time  and  money,  not  to  men- 
tion technical  training,  to  endeavor  so 
to  standardize  ammunition  that  it 
might  be  adapted  to  several  gages  or 
types  of  guns.  A  forty-four-caliber 
man  provided  with  twenty-two-caliber 
shells  will  simply  find  them  rattling 
around  within  and  will  be  forced  to 
give  up  with  "no  game."  Provided  with 
the  proper  ammunition,  however,  and  ( 
"rifled"  with  the  correct  depth,  breadth 
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and  pitch,  he  will  be  found  not  only  to 
"carry"  but  to  penetrate. 

Nor  should  the  twenty-two-caliber 
man  be  loaded  with  even  an  average 
course  of  much  larger  caliber  which 
never  gives  him  opportunity  to  glance 
about  him  and  acquire  the  many  in- 
tangible amenities  which  should  form 
a  very  large  part  of  a  technical  train- 
ing and  thereby  assist  him  in  filling  his 
proper  niche  in  the  world.  Such  men 
are  needed  and  must  be  correspondingly 
well  trained  for  the  place  they  are 
destined  to  fill. 

It  is  the  opinion  of  the  writer  that 
the  "business"  type  will  always  be 
more  or  less  a  misfit  in  a  "laboratory" 
position,  and  the  research  man  will, 
generally  speaking,  be  neither  success- 
ful nor  happy  where  the  dollar  is  al- 
ways hiding  from  him  the  unfathomed 
mysteries  of  the  hysteresis  loop  or  the 
test  tube.  Both  may  be  blended  into 
the  executive  with  success. 

If  the  three  sections  of  senior  stu- 
dents in  electrical  engineering  which 
the  writer  meets  three  times  a 
week  in  so-called  "alternating-current 
theory,"  instead  of  being  arbitrarily 
selected  because  their  numbers  preclude 
their  meeting  together,  could  be  wisely 
classified  by  some  practical  psycholo- 
gist— or,  better,  by  three  specialists — 
into  groups  of  business,  executive  and 
laboratory  engineers — shall  we  say? — 
and,  further,  if  the  training  of  each 
could  be  fashioned  best  to  develop  those 
latent  qualities  which  may  be  at  present 
either  dormant  or  actually  thwarted, 
the  experiment  would  certainly  be  en- 
lightening, and  possibly  the  results 
might  prove  startling  in  their  efficacy. 

The  good  old  law  of  "supply  and  de- 
mand" is  as  applicable  to  the  output  of 
the  technical  university  as  it  is  to  the 
factory  or  to  the  farmer  seeking  a  mar- 
ket for  his  crops.  It  is  to  be  hoped 
that  the  present  "demand"  for  techni- 
cal training,  which  is  admittedly 
greatly  different  from  that  of  a  decade 
ago,  may  be  met  by  university  faculties 
and  administrators,  in  co-operation  with 
the  executives  of  the  electrical  profes- 
sion, with  a  most  efficient  molding  of 
the  best  available  "raw  material"  into 
a  finely  finished  product  of  proper 
caliber,  that  it  may  "carry"  to  the  new 
problems  of  the  next  decade,  and  that 
it  may  penetrate  and  effectively  ex- 
plode or  execute  them. 

C.  Francis  Harding, 
Professor    of    Electrical    Engineering, 

Purdue  University. 


To  the  Editor  of  the  Electrical  World  : 

Sir:    I  have  read  with  great  interest 

the  first  of  your  series  of  articles  on 

"Opportunities    for    Young    Electrical 


Engineers,"  and  I  believe  that  this 
series  of  articles  will  prove  a  great 
boon  for  the  young  men  who  are  taking 
courses  in  electrical  engineering.  I 
myself  have  often  felt  the  need  of  just 
such  a  series  of  articles  as  I  think  you 
are  planning  in  presenting  the  various 
fields  of  electrical  engineering  to  stu- 
dents who  are  about  to  graduate.  The 
average  engineering  graduate  has  no 
very  definite  conception  of  the  char- 
acter of  work  in  the  various  branches 
of  the  profession,  nor  does  he  have 
much  idea  of  the  opportunities  in  the 
various  fields. 

I  wish  therefore  to  commend  you  for 
publishing  a  series  of  articles  out- 
lining the  opportunities  in  the  different 
branches.  F.  C.  Bolton. 

Professor  Electrical  Engineering,  Agri- 
cultural and  Mechanical  College  of 
Texas. 


To  the  Editor  of  the  Electrical  World: 
Sir:  It  seems  to  me  that  the  articles 
appearing  in  the  Electrical  World  on 
"Opportunities  for  Young  Electrical 
Engineers"  will  accomplish  something 
that  I  have  tried  to  do  in  a  very  un- 
satisfactory way  for  my  graduating 
students  every  year,  namely,  to  give 
them  correct  ideas  about  the  broad  gen- 
eral situation  in  different  branches  of 
the  electrical  industry  and  in  the  in- 
dustry as  a  whole  compared  with  other 
activities.  I  think  that  you  are  per- 
forming a  service  which  will  be  very 
much  appreciated  by  teachers  of  elec- 
trical engineering  in  initiating  these 
articles.  J.  R.  Benton, 

Dean    College    of    Engineering,     Uni- 
versity of  Florida. 


To  the  Editor  of  the  Electrical  World: 
Sir:  I  have  read  with  much  interest 
the  editorial  on  "The  Young  Electrical 
Engineer's  Opportunities"  and  beg  leave 
to  comment  as  follows: 

In  the  first  place,  I  think  this  series 
of  articles  would  carry  far  more  weight 
if  the  author's  name  were  given.  If  he 
is  a  big  man,  the  youngsters  will  re- 
spect what  he  has  to  say  because  they 
will  have  heard  of  him.  If  he  is  not 
a  big  man,  he  should  not  be  writing 
articles  of  this  kind. 

I  think  the  classification  of  engineers 
under  the  two  broad  headings  "business 
type"  and  "laboratory  type"  is  a  poor 
one,  particularly  in  terms  of  the  speci- 
fications which  the  writer  gives  for  the 
two  types.  A  man  who  possesses  only 
the  qualifications  listed  by  the  writer 
under  "laboratory  type"  might  possibly 
get  a  job  as  a  routine  tester  or  as  a 
laboratory  assistant.  The  real  labora- 
tory men — that  is,  those  who  are  carry- 


ing out  constructive  research  upon 
which  advance  in  the  art  is  relying 
more  and  more — are  as  far  removed 
from  the  writer's  "laboratory  type"  as 
Dr.  Whitney  of  the  General  Electric 
Company,  for  example,  is  removed  from 
a  meter  tester. 

I  think  a  much  better  definition 
would  be  "business  type"  and  "re- 
search type,"  and  the  qualifications  for 
these  two  types  should  be  outlined  in 
an  entirely  different  manner  from  that 
given  by  the  writer.  In  my  opinion,  the 
six  qualifications — namely,  "looking  for 
new  ideas,  great  initiative,  personally 
resourceful,  discounts  the  past,  guesses 
intuitively,  creates,"  are  probably  more 
distinctive  of  the  research  type  than  of 
the  business  type. 

In  short,  my  guess  is  that  the  author 
of  this  series  of  articles  is  an  engineer 
who  has  been  successful  along  com- 
mercial lines  and  who  has  known  the 
purely  technical  man  only  in  various 
subordinate  positions.  I  should  like  to 
have  him  classify  such  men  as  Whitney, 
Lamme,  Steinmetz,  Skinner,  Pupin, 
Coolidge,  Percy  Thomas,  and  numerous 
others.  To  say  of  any  one  of  these  men 
that  he  is  inclined  to  be  "intolerant, 
works  better  under  a  plan,  relies  on 
past  performance,  discounts  the  future, 
measures,  plans,"  would  almost  be 
proper  ground  for  a  suit  for  libel.  Nor 
do  I  think  one  could  justly  classify  any 
one  of  these  men  as  of  the  business 
type.  Harold  Pender, 

Professor   in   Charge   Electrical   Engi- 
neering, University  of  Pennsylvania. 


[In  writing  the  introductory  article  to 
this  series  the  editor,  in  his  classifica- 
tion of  the  qualities  of  mind  that  make 
successful  men  in  the  industry,  did  not 
intend  to  imply  that  individual  men 
could  be  grouped  under  one  type  or  the 
other  of  those  which  he  designated  as 
the  business  type  and  the  laboratory 
type.  The  men  who  are  successful 
combine  the  elements  of  what  he  called 
the  laboratory-type  qualities  of  mind 
and  the  business-type  qualities  of  mind. 
He  was  not  attempting  to  classify  en- 
gineers under  the  laboratory  type  or 
business  men  under  the  business  type. 
He  merely  used  these  terms  to  dis- 
tinguish qualities  of  mind  found  in  both 
business  men  and  engineers.  In  his 
opinion,  the  active  engineers  of  to-day, 
as  well  as  those  of  to-morrow,  are 
those  who  combine  the  qualities  which 
he  listed  under  the  headings  "business 
type"  and  "laboratory  type."  He  would 
be  Jove-like,  indeed,  to  attempt  to  an- 
alyze, classify  and  pigeonhole  any  in- 
dividual man.  Each  individual  must 
classify  himself. — Editor's  Note.] 


While  this  series  of  articles  is  planned  particularly  to  give  young  men  about 
to  enter  the  industry  a  survey  of  the  opportunities  it  offers  as  a  whole,  the  thought 
has  been  expressed  that  the  men  who  are  hiring  young  engineers  for  particular  positions 
may  find  food  for  thought  in  the  articles.  It  is  hoped  that  the  series  will  be  dis- 
cussed by  these  men  in  business  as  well  as  by  the  men  in  charge  of  engineering  courses. 
The  next  article  in  the  group  will  be  printed  in  the  issue  of  the  Electrical  World 
for  March  18  and  will  present  the  opportunities  for  young  engineers  in  the  telephone 
and  telegraph  companies  as  seen  by  M.  C.  Rorty  of  the  American  Telephone  &  Tele- 
graph Company. 
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Construction  of  a  Lecture-Room  Oscillograph 

Modifications  of  Instrument  to  Permit  the  Projecting  of  Images  of  Alternating-Current 
and  Voltage  Waves  Without  Distortion  on  a  Lecture-Room  Stereopticon  Screen 

By  H.  (',.  Crane  and  C.  L.  Dawes 


THE  oscillograph  has  proved  itself  indispensable  as 
a  device  for  investigating  alternating-current 
waves,  switching,  and  other  transient  and 
recurring  phenomena.  In  fact,  the  recent  phenomenal 
advancements  in  the  size  and  design  of  electrical  ap- 
paratus are  in  a  large  measure  due  to  information  ob- 
tained by  means  of  the  oscillograph.  Furthermore,  the 
oscillograph  is  very  useful  in  educational  work,  es- 
pecially for  making  experimental  demonstrations  of  the 
effects  of  resistance,  inductance,  capacity  and  harmonics 
upon  the  current  and  voltage  relations  in  alternating- 
current  circuits.  The  mental  picture  obtained  in  this 
way  makes  a  much  deeper  impression  upon  the  student's 
mind  than  the  customary  method  of  sketching  the  waves 
upon  the  blackboard. 

However,  it  has  been  found  in  connection  with  work 
at  Harvard  University  that  the  ordinary  oscillograph 
is  not  adapted  for  demonstration  purposes  in  the  lecture 
room  even  before  small  bodies  of  students,  owing  to  the 
comparatively  small  amplitude  of  the  wave  images.  Be- 
cause of  this  limitation  of  the  ordinary  oscillograph  as 
a  lecture-room  device,  the  writers  have  developed  an 
instrument  that  is  capable  of  projecting  upon  the  ordi- 
nary stereopticon  screen  images  of  alternating-current 
and  voltage  waves  without  appreciable  distortion. 
Further,  these  wave  projections  are  of  such  magnitude 
that  they  may  be  readily  seen  at  distances  of  200  ft. 
and  more  from  the  screen. 

Owing  to  the  high  degree  of  flexibility  required  by  a 
lecture-room  instrument,  because  of  varying  projection 
distances  and  the  many  relative  positions  that  the  ap- 
paratus, the  audience  and  the  screen  may  bear  to  one 
another,  it  seemed  advisable  to  make  and  mount  each 
element  of  the  instrument  as  a  separate  unit  capable  of 
being  placed  in  the  most  advantageous  position  for  any. 
given  set  of  conditions.  Consequently,  in  the  instru- 
ment under  discussion,  the  arc  lamp  with  its  optical 


FIG.    1 — APPARATUS   IN    POSITION 

system,  the  magnet  and  the  vibrators,  the  rotating  mir- 
ror and  its  driving  motor,  are  each  mounted  upon  a 
separate  stand  and  can  be  readily  adjusted  to  the  de- 
sired height  or  position  above  the  base.  The  shunt  and 
the  multiplier  are  also  separate  units.  Fig.  1  shows 
a  photograph  of  the  entire  apparatus  assembled.  The 
arrangement  has  one  other  great  advantage  from  the 


teaching  point  of  view.  The  .student  sees  each  element 
essential  to  the  operation  of  an  oscillograph  in  its 
simplest  form,  and,  further,  he  sees  at  a  glance  the  rela- 
tion that  each  part  bears  to  the  operation  of  the  oscil- 
lograph. 

The  units  of  the  instrument  are  mounted  upon  their 
respective  standards  by  means  of  sliding  clamps.    Suit- 


FIG.   2 — A  VIBRATOR  AND   ITS   MOUNTING 

able  hand  screws  hold  the  clamps  in  position  upon  the 
upright  rod  of  each  standard.  This  construction  allows 
each  element  to  be  raised,  lowered  and  adjusted  to  any 
desired  position.  The  total  height  of  each  standard  is 
24  in.  (61  cm.). 

In  order  that  the  wave  images  projected  upon  the 
screen  may  be  bright  enough  to  be  seen  clearly  some 
distance  away,  a  very  intense  source  of  light  is  required. 
To  obtain  such  a  light  it  has  been  found  necessary  to 
design  a  special  arc  lamp.  This  arc  lamp  is  inclosed 
in  a  cylindrical  iron  casing,  and  the  arc  is  formed  be- 
tween two  pencil  carbons  arranged  at  right  angles  to 
each  other.  The  carbons  are  fed  by  hand  through 
grooved  rollers,  one  being  fed  from  the  rear  and  the 
other  from  beneath  the  cylindrical  casing.  The  arc  will 
burn  fifteen  minutes  without  attention.  The  horizontal 
carbon  is  positive,  and  from  its  crater  comes  the  light 
that  is  utilized  in  the  instrument.  An  adjustable  dia- 
phragm containing  a  small  circular  orifice  is  set  in 
front  of  the  crater  of  the  positive  carbon.  The  size  of 
this  orifice  determines  the  crosr-section  of  the  beam  of 
light  that  is  thrown  upon  the  screen.  Because  of  the 
existence  of  a  hot  positive  crater  just  behind  this  orifice 
it  has  the  appearance  of  a  small  incandescent  circle.  The 
light  from  this  circle  passes  through  an  achromatic  lens 
mounted  in  the  front  of  the  cylindrical  casing.  This 
lens  gathers  the  light  coming  from  this  incandescent 
circle  and  compresses  it  into  a  small  bundle  of  parallel 
beams  of  high  intensity,  which  is  admirably  suitable  for 
projection  purposes.  This  feature  of  the  arc  lamp,  to- 
gether with  its  portability,  makes  it  very  useful  in  con- 
nection wi;h  other  experimental  or  optical  work  requir- 
ing concentrated  and  parallel  beams  of  light. 


Vibrator  Element  of  the  Oscillograph 

The  vibrators  are  the  most  essential  and  delicate  ele 
ment  of  the  oscillograph.  In  designing  them  it  is  neces- 
sary to  maintain  natural  frequency  and  degree  of 
damping  high  enough  to  insure  reasonable  accuracy  in 
reproducing  circuit  conditions.  After  much  experi- 
menting, it  was  found  that  the  higher  optical  efficiency 
and  the  greater  simplicity  of  air-damped  vibrators  more 
than  compensated  for  the  slight  errors  introduced  by 
insufficient  damping.  Fig.  2  shows  the  details  of  a 
vibrator  element. 

A  phosphor-bronze  filament  A  extends  from  the  base 
of  one  of  the  binding  posts  B  over  the  ivory  bridge  €  to 
the  small  ivory  pulley  on  the  rod  D,  and  back  again  over 
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the  bridge  to  the  other  binding  post.  The  ends  of  the 
filament  are  clamped  to  the  binding  posts  by  small  ma- 
chine screws  and  washers.  This  method  of  holding  the 
filament  has  been  found  superior  to  the  usual  method  of 
soldering  because  of  the  facility  with  which  the  filament 
may  be  replaced  without  the  use  of  any  tools  other  than 
a  screwdriver.     The  rod  D  passes  through  a  hole  and 


FIG.  3 — VIBRATORS  AND  POLE  PIECES  ASSEMBLED 

is  then  encircled  by  the  spring  E,  which  keeps  the  fila- 
ment at  a  constant  tension.  This  tension  may  be  ad- 
justed by  means  of  a  small  knurled  nut.  A  small  plane 
mirror  F  about  1/16  in.  (1.5  mm.)  square  is  cemented 
across  the  two  sides  of  the  filament  at  the  center  point 
of  the  bridge.  To  obtain  an  amplitude  of  vibration  of 
12  in.  each  side  of  the  zero  line  at  a  distance  of  10  ft. 
from  the  screen,  these  vibrators  each  require  about  200 
milliamp. 

The  vibrator  is  suitably  attached  to  a  swivel  pin, 
which  is  so  mounted  that  the  vibrator  can  be  turned 
in  two  directions  at  right  angles  to  each  other.  A 
spring  G,  pulling  in  a  45-deg.  direction,  holds  the 
vibrator  against  both  its  vertical  and  its  horizontal 
stops.  By  means  of  the  knurled  head  H  the  vibrator 
may  be  rotated  around  a  horizontal  axis,  and  by  means 
of  the  knurled  head  /  it  may  be  rotated  about  a  vertical 
axis.  These  adjustments  allow  the  spot  to  be  brought 
to  any  desired  position  upon  the  screen. 

By  actual  test  we  have  found  that  the  natural  fre- 
quency of  this  type  of  vibrator  ranges  from  1500  to 
2000  cycles  per  second,  depending  upon  the  degree  of 
compression  of  the  spring  E  (Fig.  2).  Therefore  the 
vibrator  will  respond  with  a  fair  degree  of  accuracy  to 
harmonics  as  high  as  the  nineteenth  in  a  circuit  hav- 
ing a  fundamental  frequency  of  sixty  cycles  per  sec- 
ond, and  also  to  telephone  frequencies  which  average 
800  cycles  per  second.  The  higher  natural  frequencies 
are  obtained  by  increasing  the  filament  tension  and  are 
therefore  at  the  expense  of  the  sensitivity  or  amplitude 
of  vibration.  The  errors  due  to  the  temperature  co- 
efficient of  expansion  of  the  filament  are  made  small  by 
making  the  filament  fairly  heavy  and  thereby  reducing 
the  PR  loss. 

Special  Vibrator  for  Telephone  Work 

A  special  vibrator  has  been  developed  for  telephone 
work.  It  is  necessary  that  such  a  vibrator  have  a 
specially  high  natural  frequency  in  order  that  it  may 
follow  accurately  the  currents  of  telephonic  frequencies. 
Therefore  a  lighter  filament,  a  smaller  mirror  and  a 


closer  spacing  of  the  filament  on  the  bridge  are  used, 
thus  reducing  the  moment  of  inertia  of  the  moving  sys- 
tem. As  only  one  vibrator  is  ordinarily  required  for 
a  telephone  circuit,  the  air-gap  of  the  magnet  may  be 
materially  reduced  and  thus  increase  to  a  certain  extent 
the  flux  density  in  the  gap.  This  further  increaseg  the 
sensitivity. 

This  type  of  vibrator  requires  about  100  milliamp.  to 
produce  an  amplitude  of  1  ft.  on  a  screen  8  ft.  from 
the  vibrator.  In  a  recent  demonstration  before  the 
Boston  Section  of  the  American  Institute  of  Electrical 
Engineers  such  a  vibrator  was  used  in  this  oscillograph 
to  project  upon  a  screen  telephonic  current  waves  pro- 
duced by  speaking  in  and  producing  other  sound  waves 
in  the  vicinity  of  a  local  telephone  transmitter.  This 
same  vibrator  was  also  used  to  throw  upon  the  screen 
the  current  waves  resulting  from  conversation  between 
Boston  and  San  Francisco  over  the  transcontinental 
line.  When  President  Carty  of  the  A.  I.  E.  E.  and  Dr. 
Pupin  addressed  the  section  on  that  evening  through 
the  medium  of  500  individual  telephone  receivers,  their 
voice  waves  were  thrown  simultaneously  upon  the  screen 
by  this  oscillograph. 

Pole  Pieces  and  Rotating  Mirror 

In  Fig.  3  the  vibrator  units  are  shown  attached  to 
the  iron  pole  pieces  of  the  magnet.  These  two-pole 
pieces  are  held  together  by  means  of  two  brass  straps 
SS.  A  small  auxiliary  mirror  M  is  mounted  upon  a 
small  movable  brass  block.  This  block  is  free  to  turn 
in  a  horizontal  or  in  a  vertical  direction  as  desired,  and 
is  adjusted  by  means  of  a  small  curved  rod  R;  it  is  held 
stationary  in  the  desired  position  by  friction.  This 
mirror  projects  a  zero  line  constantly  upon  the  screen, 
eliminating  the  use  of  an  extra  vibrator  for  this  pur- 
pose. The  magnet  is  excited  from  110  volts  direct  cur- 
rent and  takes  about  0.3  amp.  It  weighs  about  25  lb. 
The  pole  pieces   (Fig.  3)   are  held  to  the  core  of  th« 
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FIG.  4 — SYNCHRONOUS  MOTOR  AND  ROTATING  MOTOR 

magnets  by  two  bolts,  one  in  each  piece,  making  it  easy 
to  remove  them.  The  connecting  wires  are  brought  to 
substantial  binding  posts  on  the  base  of  the  standard 
as  shown  in  Fig.  1  and  Fig.  6. 

The  rotating  mirror  (Fig.  4)  is  composed  of  eight 
plane  mirrors  arranged  to  form  an  octagonal  prism.  It 
was  found  that  a  prism  having  less  than  eight  sides 
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could  not  in*  used  without  producing  :i  very  marked  dis- 
tortion of  the  wave  along  the  time  axis.  This  mirror 
requires  the  most  careful  workmanship  in  its  construc- 
tion. It'  it  is  not  almost  perfect  mechanically,  the  wave 
upon  the  screen  will  lie  very  unsteady  in  position,  and 
the  image  shown  will  be  subject  to  a  very  pronounced 
lateral      flickering.        The     mirror     revolves     about     a 


r>9  s 


brator 
Leads 


FIG.    5 — SHUNT   FOR   CURRENT  VIBRATOR 

vertical  axis,  being  driven  by  a  small  synchronous 
motor  through  a  system  of  gears  (G,  Fig.  4)  at  a  speed 
of  75  r.p.m.,  at  sixty  cycles  per  second.  In  the  assem- 
bled instrument  the  rotating  mirror  is  protected  from 
dust  and  injury  by  a  stationary  cylindrical  shield  hav- 
ing a  vertical  slot  just  large  enough  to  permit  the 
vibrating  beam  of  light  to  pass  in  and  out  again.  A 
grooved  pulley  S  (Fig.  4)  allows  the  mirror  to  be 
driven  by  a  belt  from  a  source  of  power  other  than  the' 
synchronous  motor.  This  method  of  drive  is  necessary 
in  telephone  work  and  in  many  other  instances  where 
sufficient  or  suitable  power  cannot  be  obtained  from 
the  same  source  as  that  from  which  the  vibrators  de- 
rive their  current. 

Construction  of  Motor  Driving  Mirror 

The  construction  of  the  synchronous  motor  shown  in 
Fig.  4  has  been  made  very  simple,  but  at  the  same  time 
the  motor  is  very  effective.  Two  coils  MM  are  wound 
upon  a  U-shaped  core  C.  These  coils  are  designed  to 
operate  upon  a  110- volt  circuit  at  frequencies  varying 
from  twenty-five  to  sixty  cycles  per  second.  An  iron 
rotor  R  having  six  projecting  poles  p  rotates  between 
the  poles  PP  of  this  alternating-current  magnet.  The 
motor  operates  upon  the  well-known  principle  that  the 
magnetic  circuit  tends  so  to  conform  itself  that  its 
permeance  is  a  maximum.  When  the  flux  between 
the  poles  PP  is  at  its  maximum  value,  it  pulls  the  rotor 
R  around,  so  that  a  projecting  pole  on  the  rotor  lies 
directly  in  front  of  each  of  the  poles  PP.  However, 
when  the  flux  is  passing  through  its  zero  value  and 
therefore  exerting  no  pull  upon  the  rotor,  an  interpolar 
space  is  presented  to  the  poles  of  the  magnet  owing  to 
the  inertia  of  the  rotating  system.  This  type  of  motor 
is  very  sensitive  to  the  shape  and  depth  of  these  poles ; 
if  they  are  not  correct  geometrically,  the  motor  will 
hunt  or  fail  to  develop  sufficient  power.  This  particular 
rotor  has  six  poles,  giving  it  a  synchronous  speed  of 


L200  r.p.m.  at  sixty  cycles  per  Becond.     it  is  started 

readily    by   turning   the    Large  gear  on   the  mirror  by 
hand  until  the  motor  pulls  into  Bt<  p. 

The  multiplier  shown  at  M  (Fig.  1)  consists  of  high- 
resistance,  zero-temperature  coefficient  wire  wound 
doubly  in  one  layer  upon  a  glazed  aluminum  tube.  The 
resistance  can  be  varied  by  moving  a  slider  along  the 
scraped  portion  of  the  wire  on  the  top  of  the  tube.  The 
slider  short-circuits  adjacent  turns,  thus  making  it  pos- 
sible to  vary  the  resistance  between  terminals  any  de- 
sired amount.  The  multiplier  has  a  range  of  from  250 
volts  to  practically  zero  volts.  This  method  of  varying 
the  resistance  allows  very  rapid  and  close  adjustments 
to  be  made. 

The  shunt  is  shown  at  S  (Fig.  1)  and  also  in  Fig.  5. 
Two  binding  posts  BB  are  mounted  upon  a  polished 
wooden  base.  A  resistance  wire  W  is  connected  be- 
tween the  binding  posts,  passing  over  a  pulley  P.  By 
means  of  the  thumb  screw  T  the  wire  can  be  drawn  to 
the  desired  tension.  A  bridge  R  designed  to  slide  along 
the  brass  guide  G  short-circuits  the  two  sides  of  the 
wire  W,  thus  changing  the  resistance  between  the  bind- 
ing posts  BB.  The  circuit  wires  and  the  current  vi- 
brator leads  are  both  connected  to  the  binding  posts 
BB,  but  to  different  thumb  screws.  By  changing  the 
position  of  the  bridge  R  the  amplitude  of  vibration 
may  be  increased  or  decreased  as  desired. 

The  shunt  is  ordinarily  designed  to  carry  a  maximum 
current  of  10  amp.,  but  it  will  produce  a  full-scale  de- 
flection with  a  current  as  small  as  2  amp.  Intermediate 
adjustments  are,  of  course,  easily  obtained.  The  dis- 
tinct advantage  of  a  shunt  of  this  type  is  that  if  the 
bridge  R  should  make  poor  contact  or  even  become 
separated  entirely  from  the  wire  W,  the  shunt  does 
not  become  open-circuited,  thus  causing  the  entire  cur- 
rent to  pass  through  the  vibrator,  burning  it  out. 

Fig.  6  shows  the  approximate  positions  of  the  oscillo- 
graph units  when  arranged  for  projection  upon  the 
screen.  The  light  projected  from  the  arc  lamp  1  in 
small  parallel  beams  strikes  the  two  vibrator  mirrors 
and  the  auxiliary  or  zero-line  mirror  at  2.  It  is  then 
reflected  to  rotating  mirror  3,  which  draws  the  vibrat- 
ing beam  into  a  wave  and  reflects  it  on  the  screen.  Good 


FIG.    6 — MOUNTING    AND    METHOD    OF    OPERATION    OF    LECTURE 
ROOM    OSCILLOGRAPH 

results  may  be  obtained  if  the  screen  is  not  more 
than  12  ft.  from  the  rotating  mirror.  Under  these 
conditions  the  amplitude  of  vibration  is  about  12  in. 
each  side  of  the  zero  line.  If  a  sharper  and  clearer 
image  is  desired,  the  screen  may  be  moved  nearer  the 
mirror,  but  the  amplitude  of  vibration  is  proportion- 
ately reduced. 
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Economizing  in  Duct  Space  by  Use  of  Sector  Cable 

Data  Comparing  Diameters  and  Conductor  Cross-Sections  of  Sector  and  Round-Con- 
ductor Cable,  and  Practices  of  Large  Electric-Service  Companies  Using  Former 


EVERY  electric-service  company  that  transmits 
energy  underground  is  eventually  compelled  to 
increase  its  total  underground  feeder  cross-sec- 
tion to  care  for  growths  in  load.  When  confronted 
with  these  changes,  the  problem  of  how  to  provide  space 
for  the  additional  cables  presents  itself.  The  solution 
involves  either  the  laying  of  more  ducts  or  the  employ- 
ing of  cables  having  relatively  more  conductor  cross- 
sectional  area  per  unit  of  outside  diameter.  The  lat- 
ter method  is  being  employed  by  several  large  com- 
panies because  they  have  reached  the  point  where  they 
are  unable  to  secure  space  for  larger  duct  nests,  are 
restricted  from  laying  more  ducts  because  of  municipal 
regulations  regarding  the  tearing  up  of  streets,  or 
wish  to  utilize  their  existing  ducts  to  better  advantage. 
Similar  cable  may  also  be  advisable  for  other  com- 
panies which  are  not  restricted  in  the  laying  of  ducts, 
as  this   undertaking   is   expensive  at   best. 

Each  of  the  large  companies  referred  to  as  having 
adopted  cable  which  permits  the  more  economical 
utilization  of  duct  space  is  employing  sector  or  "clover- 
leaf"  cable.  Paper  insulation  is  being  used  almost  ex- 
clusively, principally  because  it  insures  maintaining  the 
proper  spacing  between  conductors,  which  is  difficult 
with  rubber  insulation  owing  to  its  compressibility.  In 
some  cases,  however,  where  the  cable  sheath  is  exposed 
to  mechanical  injury  additional  protection  against  mois- 
ture is  provided  by  a  rubber  belt  just  inside  the  sheath 
around  the  paper  insulation. 

The  following  information  and  tables  have  been  com- 
piled to  show  current  practice  in  the  use  of  sector  cable. 
Regarding  cables  now  in  use,  ranging  from  three-con- 
ductor, 200,000-circ.  mil,  to  three-conductor,  350,000- 
circ.  mil,  it  may  be  stated  that  for  equal  copper  tempera- 
tures and  conductor  cross-sections  a  sector  cable  will 
carry  greater  loads  than  the  round-conductor  type  be- 
cause the  former  affords  better  radiation  from  con- 
ductors to  the  lead  sheath.  This  may  be  readily  under- 
stood by  observing  that  almost  half  the  periphery  of 
each  sector  conductor  is  only  a  short  distance  from  the 
sheath,  whereas  in  an  equivalent  round-conductor  cable 
only  a  small  element  of  each  conductor  is  as  near  the 
sheath,  all  other  radiation  paths  being  much  longer. 

Based  on  equal  rises  in  copper  temperature  and  equal 
diameters,  the  currents  which  sector  cable  and  round- 
conductor  type  can  carry  are  approximately  in  the  ratio 


300,000       400,000       £00,000 
Copper  Area  of  Each  of  Three  Cond't'rs  (Circ.  Mils) 

FIG.  1 — OUTSIDE  DIAMETERS  OF  ROUND  AND  SECTOR-CONDUCTOR 
CABLES  HAVING  SAME  CONDUCTOR  AREAS  AND  THICKNESSES 
OF  INSULATION 


of  the  corresponding  cross-sections.  For  instance,  a 
2.5-in.  round-conductor  cable  having  a  conductor  cross- 
section  of  250,000  circ.  mils  has  about  five-ninths  the 
current-carrying  capacity  of  a  2.5-in.  sector  cable  which 
has  a  cross-section  of  450,000  circ.  mils. 

As  to  cost,  sector  cable  is  slightly  less  expensive  than 
round-conductor  in  sizes  from  No.  000  B.  &  S.  gage  up, 
owing  to  the  small  quantities  of  materials  required. 
The  difference  in  price  becomes  more  marked  witl  iV,~ 
larger  sizes,  but  is  not  in  direct  pr' 
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-CROSS-SECTION    OF    8000-VOLT    SECTOR    CABLE    USED    BY 
THE    NEW    YORK    EDISON    COMPANY 


ference  in  amounts  of  materials  used,  as  the  fabrication 
of  sector  cable  is  much  more  difficult  than  that  of  the 
round-conductor  type.  However,  for  the  same  carrying 
capacity  sector  cable  is  considerably  cheaper.  When 
armored  cable  must  be  employed,  the  sector-conductor 
type  has  the  additional  advantages  of  requiring  less 
armoring  material  and  possessing  a  much  larger  per- 
centage of  conductor  cross-section  than  armored  round- 
conductor  cable. 

Other  comparisons  are  shown  by  the  accompanying 
curves.  Fig.  1  indicates  the  relative  outside  diameters 
of  round-conductor  and  sector  cables  having  the  same 
copper  areas  and  thickness  of  insulation.  Fig.  3  shows 
the  increased  copper  area  which  can  be  made  available 
in  a  given  diameter  and  with  a  definite  insulation  thick- 
ness by  substituting  sector  cable  for  the  round-con- 
ductor type.  Fig.  4  indicates  the  amount  by  which  the 
insulation  thickness  may  be  increased  without  altering 
the  conductor  cross-section  or  increasing  the  outside 
diameter  by  using  sector  instead  of  round-conductor 
cable.     The  comparisons  are  based  on  round-conductor 


2O0.0OO'      400,000       600,000       800,000      i.000,000    i,200,000 
Copper  Area  of  Sector  Type  (Circ. Mils) 

FIG.  3 — RELATIVE  CONDUCTOR  AREAS  OF  SECTOR  AND  ROUND- 
CONDUCTOR  CABLES  HAVING  EQUAL  DIAMETERS  AND  THICK- 
NESSES OF  INSULATION 
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WOW        200.000      300.000       4C0.000         S00.000      600.000 
Copper  Area  (Circ.  Mils) 

FIG.  4  —  POSSIBLE  THICKNESS  OF  INSULATION  IN  SECTOR  AND 
ROUND-CONDUCTOR  CABLKS  HAVING  SAME  CONDUCTOR  AREAS 
AND  OUTSID1  DIAMETERS 

cable  insulated  for  6600  volts,  that  probably  being  the 
type  most  commonly  required  by  central-station  com- 
panies. For  lighter  insulation  walls  the  advantages  of 
sector  cable  become  more  marked,  while  for  heavier 
walls  the  reverse  is  true.  With  ordinary  wall  thickness 
sector  cable  possesses  no  practical  advantages  for  sizes 
smaller  than  No.  000,  because  the  theoretical  gain  which 

DATA  ON  SECTOR  CABLE  USED  BY  FIVE  LARGE  ELECTRIC-SERVICE  COM- 
PANIES 


Thickness  in 

j4-in.  of 

Insulation 

Around 

Conductor 

Cross- 

Service 
(Voltage) 

Section 
(Circ. 

Capacity 
(Permitted) 

Company 

(Ft.) 

Insu- 

Mils) 

Each 

lated 

Con- 

Con- 

ductor 

ductors 

New  York  Edison 

Company1 

459,360 

8000 

Same  to 

cable 

shell 

5* 

5 

350,000 

3500  kva.,  with 
50   per  cent 

overload 

for  one  hour  at 

6600  volts 

163,680 

15,000 

Same  to 
cable 

shell 

7 

7 

350,000 

6000  kva.,  with 
same  percent- 
age of  over- 
load rating 

United   Electric 

Light  &  Power 

Company 

19,324.50 

7,500 

5J2 

5 

350,000 

14,127.10 

7,500 

6H 

5} 

350,000 

3,861.20 

7,500 

7< 

7 

350,000 

141,472.51 

15,000 

7* 

7 

350,000 

910.00 

15,000 

8« 

8 

350,000 

72,284.10 

23,000 

8i' 

4 

350,000 

2,730.00 

23,000 

8» 

8 

350,000 

258,081.419 

Public  Service 

Electric     Com- 

pany   of    New 

200,000 

13,500 

6 

6 

350,000 

7500  kva. 

Brooklyn     Rapid 

Transit     Com- 

pany10  

209,668 

6,600" 

6 

6 

350,000 

2.78  to  2.89 

in.  outside 

diameter 

Detroit  Edison 

64,416 

4600-volt 
trunk  line 

5 

5 

450,000 

3000  kva.12 

11,616 

4800-volt 
distribu- 
tion to 
overhead 
lines 

5 

5 

450,000 

3000  kva.12 

■Specifications  call  for  thirty-seven  strands  per  conductor.  Thickness  of  sheath  is  1  in. 
Alternating-current  test  voltage  for  five  minutes  between  conductor  and  ground,  25,000  volts, 
and  between  conductors,  25,000  volts. 

27500  volts  between  conductors  and  sheath. 

3In  generating  stations  and  substations  to  afford  additional  reliability. 

4In  generating  stations  to  permit  changing  to  15,000-volt  service. 

515,000-volt  service,  same  pressure  to  sheath. 

6 15,000-volt  submarine  section  to  permit  changing  to  23,000  volts. 

'23,000  volts  half  voltage  to  sheath. 

823,000-volt  service,  submarine  section. 

'Includes  3372  ft.  of  odd  sizes  representing  older  practice. 

"Specifications  call  for  forty-nine  strands  per  conductor,  the  diameters  of  the  individual 
strands  being  largest  at  the  cores  of  the  conductors  and  graded  off  toward  the  outside  to 
permit  flexibility  and  maintenance  of  the  sector  shape.  Tin  is  not  specified  in  the  lead 
sheath.  Break-down  test  between  each  of  two  conductors  and  the  other  two  connected  to  lead 
sheath  of  30,000  volts  for  one-half  hour  (at  factory)  and  23,000  volts  for  ten  minutes  (after 
installation).  Limits  of  insulation  resistance  in  megohm  miles,  100-400  corrected  to  15.5 
deg.  C. 

"Cables  are  designed  for  11,500  volts  to  permit  changing  to  that  pressure  in  the  future. 
12This  low  rating  has  been  given  because  the  450,000-circ.  mil  cables  are  mixed  in  with 
heavily  loaded  200,000-circ.  mil  cables,  so  it  is  necessary  to  restrict  the  loading  on  the  larger 
ones  to  about  350  amp.  to  prevent  high  temperatures  in  ducts. 


SPECIFICATIONS    <>K     PUBLIC    SERVICE    ELECTRIC    COM. 
PANT    OS     -i:w  .ikhskv    FOB    LSTSOO  VOLT  PAPER  INSU- 
LATED C  \r.u-;   AND  I  \  >\  BRING   BECTl  »B   C  \iti.K 


GENERAL    DESCRIPTION.— The    IS, roll    siternatinr-current 

i •••■'!•  irs  ■hall  conalal  of  thret  eonductora  properly  Insulated 
and  sheathed     All  labor  and  material  employed  In  It  .  manu 

"'"       ■b*U      I"       '.I      tlM     best      quality,     appropriate     for     the 

purpose  Intended,  and  .shall  conform  to  these  specifications' 

i'undiktous      The    conductors    :  i ...  1 1    be    ol    soft-drawn'    I 
Superior1  copper  having  a  conductivity  oi   nol   less  thai 
per  cent,  Matthieasen's*  standard,     All  conductors  shall  be 
strand. mi   concentrically,     Th<     numbei    of   strands   is   Riven 
below,  and  the  size  of  strand  .shall  be  sufficient  to  make  the 
cable  of  full  capacity:  Strand 

No.  4  and  No.   2  K.  &  S.  gage 7 

No.  1  to  No.  00  B.  &  S.  gage 19 

250,000-cire.   mil 37 

350,000-circ.    mil  sector-shape  conductor 39 

INSULATION. — Each  conductor  shall  be  insulated  with  paper 
Strips  properly  saturated  with  compound,  wound  spirally,4 
and  overlapping  to  a  thickness  of  7/32  in.  The  conductors 
shall  be  laid  together  spirally  with  jute  laterals  to  make  the 
whole  cylindrical.  Over  the  conductors  thus  laid  shall  be 
wound  as  above  described  a  jacket  of  paper  7/32  in.  in 
thickness,  thoroughly  saturated  with  compound.  The  above 
applies  to  all  sizes  of  cable  from  No.  4  to  No.  00  B.  &  S. 
gage.  The  250,000-circ.  mil  and  350,000-circ.  mil  gage  cable 
shall  be  insulated  with  6/32  in.  over  each  conductor,  and  a 
jacket  of  6/32  in.  Otherwise  same  as  above. 
SHEATH. —  The  sheath  shall  be  composed  of  commercially  pure 
lead  alloyed  with  1  per  cent  tin  and  shall  not  be  less  than 
4/32  in.  in  thickness. 
FACTORY  TESTS. — Before  leaving  the  factory  the  cable  shall  be 
subjected  to  the  following  tests,  to  be  made  in  the  presence 
of  a  representative  ol  the  purchaser,  the  manufacturer  sup- 
plying all  necessary  apparatus  : 

First — A  test  for  copper  resistance  which  shall  conform  to 
previous  specification. 

Second — A  test  break-down  at  30,000  volts,  alternating 
for  five  minutes,  the  current  being  supplied  by  a  trans- 
former of  sufficient  size.  The  test  voltage  is  to  be  applied 
between  all  three  conductors  and  between  conductors  and 
lead  sheath. 

Third — A  test  for  insulation  resistance  which  shall  be 
required  to  be  not  more  than  500  or  less  than  50  megohms 
per  mile,  at  60  deg.  Fahr.,  after  one  minute's  electrification, 
using  a  battery  of  not  less  than  100  volts.  There  shall  not 
be  a  variation  of  more  than  100  megohms  between  different 
sections  of  cable  applying  on  the  same  order. 

Fourth — In  every  ten  reels  one  section,  to  be  selected  at 
random  by  the  purchaser,  is  to  be  subjected  for  five  minutes 
to  double  working  voltage  applied  between  all  three  con- 
ductors and  between  conductors  and  lead  sheath,  at  a  tem- 
perature of  150  deg.  Fahr.  and  after  cable  has  been 
immersed  in  water  forty-eight  hours. 

Fifth — Samples  from  10  ft.  to  25  ft.  long  and  selected  by 
the  purchaser  at  random  from  any  cable  lengths  shall  not 
break  down  under  five  times  working  pressure  applied  for 
five  minutes  between  all  three  conductors  and  between  con- 
ductors and  lead  sheath,  after  samples  with  ends  sealed 
have  remained  at  a  temperature  of  150  deg.  Fahr.  for  100 
hours  in  straight,  single  lengths,  with  axis  inclined  15  deg. 
to   the  horizontal. 

Sixth — A  sample  from  any  length  of  cable  shall  be  bent 
around  a  cylinder  having  a  diameter  equal  to  fifteen  times 
the  outside  diameter  of  the  cable  over  the  lead  sheath  and 
then  be  straightened  out.  It  shall  then  be  bent  in  the  oppo- 
site direction  around  the  cylinder  and  then  straightened  out. 
This  operation  shall  be  performed  twice  in  succession,  after 
which  the  cable  shall  be  capable  of  withstanding  a  voltage 
test  two  and  a  half  times  working  pressure  applied  for  a 
period  of  five  minutes  between  conductors  and  between  con- 
ductors and  lead  sheath,  and  shall  show  no  signs  of  crack- 
ing or  other  mechanical  or  electrical  injury  when  dissected. 
TEST  AFTER  INSTALLATION. — In  case  the  cable  is  bought 
installed,  the  following  test  of  the  finished  cable  in  the  con- 
duit shall  be  made  before  acceptance : 

The  cable  shall  stand  a  break-down  test  of  25,000  volts 
alternating  for  ten  minutes,  the  current  being  supplied  by 
transformer  of  sufficient  size. 
GUARANTEE. — The  manufacturer  shall  guarantee  that  the  out- 
side diameter  of  finished  250,000-circ.  mil  cable  will  not  be 
more  than  2.66  in.  and  350,000-circ.  mil  sector  cable  will 
not  be  more  than  2.7  in.,  and  that  same  can  be  satisfactorily 
installed  in  3-in.   (inside  diameter)  fiber  duct. 

All  cable  shall  be  guaranteed  at  working  pressure  for  a 
period  of  five  years.  Any  cable  failing  within  said  time 
from  any  cause  other  than  mechanical  injury,  electrolysis 
or  lightning  shall  be  replaced  by  the  manufacturer. 

'Some  engineers  specify  "soft-annealed"  copper  based  on  the 
consideration  that  the  drawing  process  hardens  the  conductor  and 
it  must  be  softened  by  annealing. 

2Lake  Superior  copper  is  preferred  by  some  engineers  for  hard- 
drawn  aerial  lines,  but  it  has  few  advantages  over  electrolytic  cop- 
per when  annealed  for  insulated  cables  and  its  cost  is  higher. 

3Instead  of  the  Matthiessen  standard  of  conductivity,  the  an- 
nealed copper  standard  adopted  by  the  A.  I.  E.  E.,  1914,  is  now 
more  frequently  specified,  and  it  is  seldom  that  the  conductivity 
of  large  untinned  strands  falls  below  99  per  cent. 

'Some  specifications  call  for  paper  wound  "helically,"  not 
"spirally,"  with  the  conductors  also  laid  "helically." 

For  specifications  dealing  with  the  quality  of  paper  the  recom- 
mendations of  the  Association  of  Railway  Electrical  Engineers 
may  be  consulted. — Editor. 
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can  be  shown  for  cable  as  small  as  No.  00  is  offset  by 
the  practical  difficulties  met  in  attempting  to  maintain 
the  sector  shape  of  the  conductors  when  forming  the 
cable. 

While  ratings  have  been  given  to  certain  sizes  of 
cables  in  the  tabulated  data,  showing  the  practices  of 
the  large  users  of  sector  cable,  it  should  be  remembered 
that  the  same  ratings  cannot  be  given  in  all  cases,  for 
they  depend  on  the  opportunity  which  the  cable  has  for 
radiating  heat.  For  instance,  cables  in  the  center  of  a 
duct  nest  containing  several  other  heavily  loaded  cables 
will  not  have  so  good  an  opportunity  of  operating  at 
low  temperatures  as  cables  near  the  outside.  Again, 
steam  pipes  in  the  vicinity  of  cables  will  lower  their 


carrying  capacity.  Likewise,  dry  soil  or  duct-nest  cov- 
ering of  low  heat  conductivity  will  prevent  operating 
cables  at  maximum  rating.  Exposure  to  the  direct  rays 
of  a  summer  sun  has  also  been  known  to  reduce  the 
safe  operating  rating  of  underground  cables.  On  the 
other  hand,  exposure  of  the  ducts  to  extreme  cold,  run- 
ning water,  or  any  good  heat-conducting  medium,  will 
permit  operating  cables  at  higher  ratings.  When  it  is 
not  practicable  to  measure  the  actual  temperatures  of 
cable  conductors  with  thermocouples  or  similar  appli- 
ances, it  may  be  safe  to  assume  that  a  sector  cable  will 
radiate  at  least  as  much  heat  safely  as  the  round-con- 
ductor cable  which  it  may  replace  or  which  is  installed 
under  similar  conditions. 


The  Excitation  of  Synchronous  Machines— II 

Phase  Characteristics  of  the  Synchronous  Motor,  Effect  of  Changes  in  Exciter  Voltage  on 
Power-Factor,  and  an  Analytical  Method  of  Computing  Line  Current  Drawn 

By  Theo.  Schou 


IN  the  first  section  of  this  article,  which  appeared  in 
last  week's  issue  of  the  Electrical  World,  the  op- 
erating characteristics  of  synchronous  machines 
were  discussed  and  practical  data  given  on  excitation  re- 
quirements, including  curves  showing  ratio  of  exciter 
ratings  to  those  of  alternators  and  the  field  currents  of 
generators  having  various  ratings  and  synchronous 
speeds. 

Thus  far  the  discussion  has  been  confined  largely  to 
alternators.  The  excitating  curves  apply,  of  course, 
equally  well  to  synchronous  motors  operating  at  leading 
or  unity  power-factor.  The  fact  that  the  synchronous 
motor  may  be  operated  at  leading,  unity  or  lagging 
power-factor  by  varying  its  excitation  makes  it  a  very 
interesting  machine,  and  its  properties  as  power-factor 
corrector  were  discussed  in  detail  by  the  writer  in  the 
Nov.  20,  1915,  issue  of  the  Electrical  World. 

The  electrical  properties  of  the  synchronous  motor  are 
so  splendidly  demonstrated  and  simplified  in  the  V 
curves  showing  its  phase  characteristics  that  the  writer 
deems  it  advisable  to  discuss  them.  Fig.  10  gives  the 
tested  V  curves  of  a  20-kva.,  360-r.p.m.  synchronous 
motor,  the  commercial  test  sheet  of  which  is  reproduced 
in  Fig.  11.  The  phase  characteristics  are  curves  show- 
ing the  minimum  value  of  the  armature  current 
when  the  motor  is  carrying  a  certain  kilowatt  load  at 
a  certain  field  excitation.  They  are  V-shaped  curves, 
being  more  and  more  pointed  the  less  kilowatt  or  me- 
chanical load  the  motor  is  carrying.  When  the  syn- 
chronous motor  is  carrying  a  certain  mechanical  load 
and  its  field  current  is  regulated  to  draw  minimum  am- 
peres from  the  line  at  this  load,  then  the  motor  is  oper- 
ating at  unity  or  100  per  cent  power-factor.  The  V 
curves  show  that  there  is  a  very  small  variation  of  field 
current  at  different  loads  at  100  per  cent  power-factor. 
Furthermore,  as  the  V  curves  become  flatter  and  flatter 
at  increased  load  they  show  that  the  higher  the  syn- 
chronous reactance  (and  thus  the  armature  reactance 
of  the  synchronous  motor)  the  less  sensitive  is  the 
synchronous  motor  to  a  change  of  field  current  or  of 
impressed  emf. 

Another  interesting  feature  shown  by  the  no-load  V 
curve  is  the  value  of  line  current  a  synchronous  motor 
will  draw  with  no  field  excitation.  Referring  to  Fig. 
10,  the  motor  would  draw  approximately  24  amp.,  or 
125  per  cent  of  normal  amperes,  when  running  at  syn- 
chronous-speed full  voltage  but  no  field  excitation.  This 
line  current  it  is  of  interest  to  know,  because  it  is  the 


current  the  motor  will  draw  from  the  line  after  being 
started  up  and  reaching  synchronous  speed  but  before 
the  field  switch  is  closed.  Knowing  the  saturation  curve 
at  no-load  and  also  at  full-load  current  at  approximately 
zero  per  cent  leading  power-factor,  the  line  current 
drawn  by  the  motor  at  synchronous  speed  but  no  field 
excitation  may  be  found  by  construction  in  the  follow- 
ing way:  The  full-load  current  saturation  curve  at 
approximately  zero  per  cent  lagging  power-factor  (Fig. 
11)  may  be  found  by  moving  the  triangle  afi^, 
equivalent  to  triangle  abc,  that  represents  the  same 
quantities  already  discussed  in  Fig.  2,  in  such  manner 
that  point  c  follows  the  no-load  saturation  curve  and 
the  base  line  be  always  remains  horizontal.  The  inter- 
section of  the  full-load  current  saturation  curve  at  ap- 
proximately zero  per  cent  lagging  power-factor  with  the 
ordinate  representing  the  voltage  axis  evidently  gives 
the  impressed  emf.  at  which  the  motor  would  draw  nor- 
mal current  from  line  with  no  field  excitation.  If  line 
a\c\  is  drawn  parallel  to  line  alc1  through  the  normal 
voltage  point  on  the  voltage  axis,  then  the  line  current 
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tlit>  motor  would  draw  at  normal  voltage  but  with  no 
field  excitation  would  be  "',<'',  ",<\  times  normal 
amperes. 

Neglecting  the  saturation  of  the  magnetic  circuit,  a 
jynchronoua  motor  running  on  any  voltage  at  synchro 

nous  speed  without   exeitation   will  dr;iw   a  current    frimi 

the  line  equal  to  the  short-circuil  current  when  run  as 
a  generator  with  hold  excitation  corresponding  to  the 
above-mentioned  open-circuil  voltage,    should  the  syn 
chronoua  motor  take  its  excitation  from  the  generator 

system  exciter  busbars,  which  are  regulated  by  a  Tir- 
rill  regulator,  then  it  can  easily  be  computed  what  will 
happen  to  the  operation  of  the  synchronous  motor  if  the 
excitation  voltage  should  drop  or  rise  in  value,  which 
will  occur  during  load  changes  on  the  generating 
system. 

For  example,  referring  to  Fig.  10,  the  motor,  when 
operating  at  100  per  cent  power-factor,  with  a  power 
output  of  100  per  cent  of  normal,  has  a  field  current  of 
9.6  amp.  Should  now  the  excitation  voltage  drop  28  per 
cent,  or  the  voltage  of  the  exciter  busbars  drop  from 
125  volts  to  90  volts,  and  the  setting  of  the  field  rheo- 
stat and  the  power  output  of  the  synchronous  motor 
remain  unchanged,  the  field  current  of  the  motor  will 
drop  to  6.8  amp.  The  motor  would  draw  21.4  amp. 
from  line  or  operate  at  full  power  output  at  approxi- 
mately 90  per  cent  lagging  power-factor.  Similarly, 
with  a  rise  of  the  exciter  voltage,  the  motor,  carrying 
the  same. mechanical  load  as  before,  would  settle  down 
to  operation  at  a  certain  leading  power-factor. 

If  the  synchronous  motor  be  excited  from  its  own 
exciter,  either  directly  driven  or  belt-driven,  then  the 
excitation  voltage  of  the  motor  would  not  be  disturbed 
unless  the  frequency  of  the  line  current  should  change. 
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-CONSTRUCTION    FOR    ANALYTICALLY    COMPUTING    LINE 
CURRENT  FROM   SATURATION   CURVES 


If  frequency  and  excitation  voltage  remain  constant  and 
the  field  excitation  of  the  synchronous  motor  be  set  for 
full-load  100  per  cent  power-factor,  then  if  the  load 
should  vary  on  the  motor  its  power  factor  would  vary 
as  shown  in  Fig.  12. 

If  the  synchronous  motor  be  installed  at  the  end  of 
a  long  transmission  line  with  or  without  step-down 
transformers  at  the  plant,  it  is  then  obvious,  barring 
resonance  effects,  that  the  receiving  voltage  at  the  motor 
end  is  considerably  lower  than  the  generating  station 
voltage,  owing  to  the  impedance  drop  in  the  line  and 
the  regulation  of  the  transformers.  The  synchronous 
motor  might  or  should  in  this  case  be  over-excited  to 
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compensate  for  this  voltage  drop,  and,  in  fact,  synchro- 
nous motors  are  used  as  voltage  regulators  at  the  re- 
ceiving end  of  the  line.  If  the  impedance  drop  of  the 
line  be  heavy  and  the  motor  subjected  to  fluctuating 
power  load,  then  its  excitation  might  be  regulated  by 
a  Tirrill  regulator,  keeping  constant  voltage  at  the  ter- 
minals. In  regulating  the  excitation  of  a  synchronous 
motor  with  a  Tirrill  regulator  it  is  to  be  recommended 
that  exciters  of  the  laminated-pole  construction  and 
with  interpoles  be  used,  as  exciters  of  this  construction 
will  more  readily  respond  to  the  instantaneous  exciter 
voltage  change,  a  feature  needed  for  synchronous  motors. 


Cardinal  Principles  of  Federal  Water-Power 

Policy 

In  a  paper  outlining  a  federal  water-power  policy 
for  the  public  lands  of  the  United  States,  read  before 
the  recent  Pan-American  scientific  congress,  O.  C.  Mer- 
rill, chief  engineer  of  the  Forest  Service,  Department  of 
Agriculture,  names  as  the  cardinal  principles  under- 
lying such  a  policy:  Prompt  and  complete  development 
and  continuous  use  of  power  sites  upon  the  public 
lands;  the  limitation  of  valuations  to  reasonable  cost 
for  both  rate-making  and  public  purchase;  the  protec- 
tion of  the  investment  by  certainty  of  tenure  and  rea- 
sonable conditions  of  occupancy;  the  re-capture  of  the 
properties  for  public  use  at  the  termination  of  the 
lease,  and  the  reservation  of  power  rights  in  all  lands 
suitable  for  power  use. 

In  carrying  out  such  a  policy,  he  declared,  there  is 
no  duplication  of  the  functions  of  the  several  states — 
only  the  exercise  of  powers  which  the  states  do  not 
possess.  In  performing  these  functions  the  federal  gov- 
ernment would  act  as  a  proprietor,  not  as  a  sovereign, 
and  would  supplement,  not  supersede,  the  state. 

Of  all  the  elements  that  enter  into  the  cost  of  a 
power  system,  the  only  one  that  can  be  altered  by  legis- 
lation, it  was  pointed  out,  is  the  cost  of  capital.  To  se- 
cure cheap  capital  and  to  reduce  the  investment  to  a 
point  where  favorable  rates  may  be  granted  it  is  neces- 
sary to  protect  the  investment  and  to  provide  condi- 
tions under  which  reasonable  returns  may  be  assured. 
Certainty  of  tenure  for  a  period  sufficiently  long  to 
realize  the  expected  profits  upon  an  enterprise  is  one 
of  the  prime  requisites  of  cheap  capital.  The  main 
defect  in  the  existing  law  is  its  apparent  uncertainty 
of  tenure,  but  certainty  of  tenure  requires  neither  a 
patent  nor  a  perpetual  grant.  All  the  protection  that 
capital  needs,  all  the  capital  that  development  requires, 
can  be  secured  under  long-term  leases  accompanied  by 
reasonable  conditions  of  occupancy,  without  any  sacri- 
fice of  the  public  interest. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Underground  Distribution  System  at 
Calgary,  Canada 

Description  of  the  Layout  of  Large  Feeders,  Transformer  Man- 
holes, and  Secondary  Network 
By  J.    N.   LlGHTBODY 

In  the  city  of  Calgary,  Canada,  light  and  power  serv- 
ice from  the  municipal  system  is  furnished  by  under- 
ground distribution  in  the  down-town  district.  Only 
alternating-current  service  is  supplied  at  220  volts  for 
power  and  110  volts  for  lighting.  In  cases  where  a 
building  has  direct-current  elevators,  the  building 
owner  installs  a  motor-generator  set.     The  area  served 


FIG.    1 — LAYOUT    OF    FEEDERS    IN    AREA    SERVED 

underground  is  about  0.25  sq.  mile.  The  feeder  cir- 
•cuits  are  shown  in  Fig.  1.  The  power  house  is  situ- 
ated about  0.5  mile  from  the  center  of  distribution. 
The  three  main  feeders  are  indicated,  together  with  the 
different  junction  boxes  and  transformer  locations. 
The  district  is  also  supplied  with  an  emergency  feeder 
from  substation  No.  1.  There  are  fifteen  transformer 
installations  and  five  transformer  manholes,  with  2000 
kva.  in  power  and  900  kva.  in  lighting  transformers  in- 
stalled. 

Distribution  is  entirely  from  a  lane  system.  Briefly, 
the  system  consists  of  a  bank  of  transformers  in  a  man- 
hole in  the  lane  or  in  the  basement  of  some  building 
near  the  center  of  the  block,  with  underground  lighting 
and  power  mains  running  the  full  length  of  the  block 
and  service  cables  running  up  the  side  of  a  building  to 
a  cross-arm  and  the  regular  service  leads  connected  to 
this  arm.  This  method  is  used  where  the  load  is  well 
distributed.  Large  buildings  which  require  consider- 
able power  themselves  have  their  own  transformer 
rooms.  The  system  is  not  strictly  an  underground  one; 
however,  it  eliminates  all  poles  and  primary  wires,  only 
the  service  connections  being  left  to  interfere  with  fire 
fighting  and  the  like.  In  Fig.  2  the  service  cables  up 
"the  side  of  a  building  are  shown  with  the  service  leads 


connected  to  the  cross-arm  above  the  disconnecting-type 
potheads. 

In  the  location  of  manholes  and  the  arrangement 
of  laterals  of  the  conduit  system  for  the  district 
served  underground  the  conduit  is  installed  on  a 
line  5  ft.  from  the  property  line  in  a  20-ft.  lane.  Single 
or  multiple  clay  duct  four  deep  and  four  wide  is 
standard  in  the  lanes,  with  a  4-in.  concrete  sub-base,  re- 
inforced with  two  0.5-in.  steel  rods  and  a  3-in.  concrete 
envelope.  Single-way  clay  duct  is  largely  used  in  pref- 
erence to  multiple  duct  because  when  excavations  for 
other  utilities  or  for  a  building  are  made  the  conduit 
line  is  easily  repaired  with  split  duct  if  it  is  injured  by 
the  excavation.  Laterals  are  either  iron  or  fiber  con- 
duit laid  on  top  of  the  main  duct  line.  The  iron  con- 
duit is  not  surrounded  with  concrete,  only  the  joints 
being  steadied  with  a  few  shovelfuls.  The  fiber  laterals 
are  incased  in  a  thin  concrete  envelope. 

Transformer  manholes  are  10  ft.  by  12  ft.  by  7  ft. 
6  in.  high,  while  the  others  are  6  ft.  by  7  ft.  by  6  ft. 
3  in.  high.  They  are  all  made  entirely  of  concrete  with 
the  roofs  reinforced  with  old  steel  rails  and  0.5-in.  steel 
bars  in  the  usual  way.  Manholes  are  drained  by  a  sump 
hole  filled  with  gravel  which  carries  the  water  away 
very  successfully  and  saves  the  expense  of  sewer  con- 
nection. Rectangular  cast-iron  covers  3  ft.  3  in.  by 
2  ft.  3  in.  (clear)  are  used  on  transformer  manholes, 
and  a  26-in.  round  cover  on  the  others.  The  rectangu- 
lar covers  have  proved  to  be  hard  to  handle  in  case  of 
trouble,  and  in  a  later  design  a  round  cover  has  been 
inserted  in  the  middle  of  the  rectangular  one.  Only 
the  round  cover  need  be  used  except  when  transformers 
are  to  be  lowered  into  the  manhole. 


FIG.  2 — CONNECTIONS  OF  UNDERGROUND  CABLES  WITH  OVERHEAD 
LINES.  SHOWING  USE  OF  DISCONNECTING-TYPE  POTHEADS 
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The  three-phase,  three-wire,  2300-volt  primary  sys- 
tem is  shown  in  Fig.  L.  All  feeder!  are  800,000  circ.  mil 
and  are  Interconnected  with  (J.  &  W.  primary  junction 
boxes  m  BUCh  a  way  that  any  lam-  can  be  fed  from  any 
one  of  the  four  feeders  and  can  he  sectionalized  for  re- 
pairs.    No  manhole-type  oil  switches  have  been  used 

yet  To  "kill"  any  section  of  primary  cable  the  load  on 
it  is  first  disconnected,  and  then  the  tubes  on  the  pri- 
mary junction  box  controlling  the  section  are  pulled.  The 
diagram  shows  half  tap  boxes  installed  at  transformer 
manholes.  Recently  three-way  boxes  have  been  used  at 
this  point  BO  that  the  primary  feeder  can  be  sectional- 
i/.ed  and  the  transformers  fed  from  either  end. 

In  Fig.  3  a  cross-section  of  a  typical  transformer 
manhole  is  shown.  The  ordinary  pole-type  transformer 
mounted  on  a  concrete  pedestal  has  been  used  so  far 
and  no  trouble  from  flooding  has  been  encountered.  The 
secondary  leads  from  the  transformer  enter  discon- 
necting-type  potheads  and  run  in  cable  to  the  low-ten- 
sion junction  boxes  bolted  to  the  manhole  wall,  so  that 
no  moisture  can  enter  the  cable.  A  tap  is  taken  from 
the  primary  junction  box  to  a  pot-head  connected  with 
buses  mounted  on  pipe  work  over  the  transformers. 
Oil-fuse  cut-outs  protect  the  transformers  on  the  pri- 
mary side,  while  no  fuses  are  used  on  the  secondary 
side.  This  type  of  transformer  manhole  has  not  been 
accepted  as  standard  but  has  given  good  service  so  far. 
It  is  probably  not  much  cheaper  than  one  in  which 
manhole-type  transformers  are  used  and  all  connections 
are  made  with  cable. 

In  Fig.  4  a  diagram  of  the  secondary  system  is 
shown.  The  mains  are  usually  300,000  circ.  mil  in  size. 
Adjacent  secondary  networks  are  connected  by  a  tie-in 
junction  box  the  links  of  which  can  be  used  to  tie  in 
the  two  networks  in  case  of  trouble.  Two  types  of  low- 
tension  junction  boxes  are  used,  the  G.  &  W.  six-way 
box,  which  can  be  used  for  either  lighting  or  power, 
and  a  locally  designed  six-way  box,  which  can  be  used 
for  either  lighting  or  power  or  a  combination  of  the 
two  services. 

When  a  new  building  is  erected,  the  architect  allots, 
free  of  charge,  a  corner  in  the  basement,  and  the  elec- 
tric-light department  fits  up  a  fireproof  room  with  tile 
walls  and  asbestos  ceiling.  Ordinary  pole-type  trans- 
formers are  used  with  oil-fuse  cut-outs.    A  few  of  the 
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poor  ventilation  are  two  difliculties  met  with  in  build- 
ing transformer  rooms.  Transformer  neutrals  are 
grounded  on  water  pipes  in  buildings  and  to  Paragon 
ground  cones  when  the  transformers  are  installed  in 
manholes. 

Records  for  the  use  of  troublemen  are  kept  in  the 
form  of  maps  of  each  secondary  network  bound  in  sec- 
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FIG.      4 — DIAGRAM      SHOWING     MANHOLE     CONNECTIONS     TO 
SECONDARY   NETWORK 

tional  map  covers.  The  maps  give  a  simple  diagram  of 
the  network  and  a  wiring  scheme  of  the  transformer 
room  supplying  it.  Load  and  test  records  are  kept  on 
separate  card  systems.  R.  A.  Brown  is  electrical  engi- 
neer of  the  city  of  Calgary. 


Simple  Rules  for  Securing  Satisfactory- 
Transformer    Operation 

Companies  that  cannot  afford  to  conduct  elaborate 
periodic  tests  on  transformers  may  find  it  advantageous 
to  follow  the  simple  inspection  practice  of  the  Northern 
Ohio  Traction  &  Light  Company,  Akron,  Ohio,  as  out- 
lined by  W.  E.  Salber,  superintendent  of  lines,  at  a  re- 
cent committee  meeting  of  the  Ohio  Electric  Light 
Association.  Before  a  transformer  is  put  in  service 
the  case  is  opened  to  make  certain  that  bushings  are 
not  broken  and  that  the  terminals  are  tight  and  not  too 
close  to  the  case.  If  they  are  not  separated  sufficiently 
therefrom,  a  sheet  of  "micarta"  insulation  is  placed 
over  them  and  attached  to  the  terminal  block.  To 
bring  out  defects  in  insulation,  twice  operating  voltage 
is  applied  between  coils  and  the  case  for  half  an  hour. 
When  several  units  must  be  connected  in  parallel  their 
voltage  ratios  are  tested  to  ascertain  whether  they  will 
share  the  load  properly.  Presence  of  excessive  moisture 
in  the  oil  is  determined  by  dropping  some  on  a  hot  metal 
plate.  If  it  boils  away  and  dries  up  it  is  considered 
satisfactory,  but  if  it  sputters  it  is  dried  before  using. 
The  oil  is  usually  dried  and  purified  by  heating  and 
filtering  through  gravel. 

After  transformers  are  placed  in  service,  they  are 
watched  to  see  that  water  does  not  collect  in  the  oil  by 
siphoning  off  a  sample  from  the  bottom  periodically 
and  taking  it  to  a  central  point  for  testing.  Portable 
oil  tanks  and  pumps  are  being  developed  by  this  com- 
pany, so  that  when  oil  needs  replacing  it  may  be  easily 
done  by  drawing  off  the  old  oil  and  pumping  fresh  oil 
into  the  case.  With  large  transformers  this  is  usually 
done  about  every  six  months.  Ordinary  distribution 
transformers,  however,  are  refilled  with  oil  only  about 
once  in  three  or  four  years. 

In  discussing  this  subject  A.  O.  Austin,  chief  engi- 
neer of  the  Ohio  Insulator  Company,  pointed  out  that 
transformers  with  windings  high  up  in  the  case  are 
less  liable  to  give  trouble  from  burn-out  than  those 
with  lower-placed  coils,  since  any  moisture  which  col- 
lects in  oil  will  usually  settle  to  the  bottom  of  the  case. 
For  this  reason  oil  samples  should  always  be  taken 
from  the  bottom  of  the  case.  Since  oil  is  usually  de- 
pended on  for  filling  up  insulation  punctures,  it  usually 
pays  to  purchase  the  best  of  oil  even  for  small  trans- 
formers, especially  when  they  are  subject  to  frequent 
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lightning  disturbances.  Oil  will  remain  in  better  con- 
dition when  the  transformer  operates  at  uniform  load 
than  when  there  are  large  fluctuations  in  temperature, 
for  then  the  transformer  will  "breathe"  (owing  to  the 
consequent  expansion  and  contraction  of  the  oil)  and 
draw  air  into  the  case,  where  the  reduced  dew  point 
will  cause  moisture  to  condense. 

Attention  was  also  called  to  the  fact  that  sulphur  in 
oil  will  corrode  wire  leads,  causing  them  to  separate 
and  possibly  to  short-circuit.  As  a  check  on  the  pres- 
ence of  moisture  in  oil  it  was  suggested  that  megger 
readings  be  taken  periodically  to  ascertain  whether 
the  insulation  resistance  is  increasing  or  decreasing. 
Under  any  condition  oil  should  be  strained  before  using. 
An  inexpensive  filter  may  be  made  of  several  thick- 
nesses of  cheesecloth  when  nothing  better  is  available. 
It  was  pointed  out  that  moisture  may  also  get  into  the 
original  containers  shipped  by  manufacturers,  owing 
to  their  breathing  action,  if  any  leaks  are  present  or 
if  the  valves  are  not  absolutely  air-tight. 


A^Construction  to  Make  Battery-Room  Floors 
Impervious  to  Acid 

The  construction  of  battery-room  floors  has  been 
carefully  studied  by  the  New  York  Edison  Company,  the 
accompanying  illustrations  showing  a  floor  construction 
now  used.  Briefly,  the  floors  are  made  impervious  to 
acid  by  a  covering  and  are  graded  so  that  they  will 
drain  toward  one  side  where  a  gutter  is  provided  which 
empties  into  a  lime  box.  The  latter  is  employed  to  neu- 
tralize any  acidified  water  which  may  be  collected  be- 
fore it  is  discharged  into  the  sewer. 

The  acid-proof  coverings  are  laid  on  ordinary  con- 
crete floors  reinforced  by  steel  girders.  Over  this  a 
1:2:4  mixture  of  concrete  with  a  cement-mortar  finish 
is  placed.  The  surface  is  then  painted  with  hot  "Hy- 
drex"  compound  and  covered  with  three  layers  of  butt- 
jointed  acid-proof  Hydrex  felt,  the  strips  being  run  with 
the  flow  line  of  the  room.  The  joints  are  bonded  with 
hot  compound.  Around  the  borders  and  under  the  drain 
box  additional  layers  of  felt  and  compound  are  employed. 


Acid  Proof  Paint 


(Concrete;  1,2,+ 
X  Mixture,  Cement 
'  I  Mortar  Finish 


Acid  Proof 
Compound 
Acid  Proof 
Acid  Proof  „     .       .  Painf 

Compound.,         8x4x24    Vitrified  Brick-.-::-\ 


('•.•.'.•.V! 

'"'■    <*  ,:  ^  Rope  Separator ■/ \    'a       a  .3 

:    »      °        *        a\-  *       "  "    *  '     "j 

I      Double,  Layer  of  Acid  Felt         ,  J  %   4    °  i»    o 


Triple^     »»,.»»     "      "j      "„'a     '""<,'■  "■?"'■''. 


Architects  Floor  Line'-' 


£3 


FIG.  1 — BATTERY-FLOOR  CONSTRUCTION  NEAR  WALL,  SHOWING 
LAYERS  OF  CONCRETE  SEPARATED  BY  ACID-PROOF  COVERINGS 
WITH  A  BRICK  SURFACE 

A  second  layer  of  1 :2 :4  concrete  is  placed  over  all,  fin- 
ished and  painted  like  the  first,  and  covered  with  two 
crossed  layers  of  acid-proof  felt.  Laid  on  this  with 
their  longest  dimensions  in  the  direction  of  the  flow 
line  of  the  room  are  8-in.  by  4-in.  by  2.25-in.  vitrified 
bricks,  the  spaces  between  which  are  filled  with  0.25-in. 
rope  separators  and  hot  compound.     The  thickness  of 


the  first  layer  of  concrete  is  tapered  from  the  gutter 
to  the  opposite  side  of  the  floor  to  give  the  finished  floor 
an  0.8  per  cent  grade.  The  gutter  in  turn  is  given  a 
0.5  per  cent  grade.  The  minimum  thickness  of  the 
floor  is  made  about  9Vs  in. 

Where  the  acid-proof  covering  must  pass  over  girders 
they  are  first  covered  with  neat  cement  and  a  sheet  of 
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FIG.   2 — METHOD   OF   PROTECTING   STEEL  GIRDERS   WITH    CEMENT 
AND  SHEET  LEAD 

lead,  as  shown  in  the  accompanying  drawing.  Around 
the  edges  of  the  floors  for  the  battery  rooms  are  built 
low  barriers  of  vitrified  brick  coated  with  acid-proof 
paint  and  separated  from  the  walls  by  Hydrex  felt  and 
hot  comoound. 


How  a  Basis  May  Be  Established  for  Compar- 
ing Over-all  Power-Plant  Efficiencies 
H.  A.  Cozzens,  Jr. 

A  turbine  may  show  a  higher  efficiency  in  operation 
from  month  to  month  by  a  decrease  in  the  water  rate,  or 
a  condenser  may  show  an  increase  in  the  vacuum,  in 
such  a  way  as  to  create  the  impression  that  the  plant 
efficiency  is  much  higher  for  one  month  than  for  an- 
other. On  the  other  hand,  in  the  boiler  room  the  losses 
may  have  increased  to  such  an  extent  as  to  counteract 
any  material  gain  in  other  portions  of  the  plant.  It  is 
better  practice,  therefore,  to  select  some  other  means 
of  evaluating  the  plant  efficiency  than  on  that  of  the 
individual  parts.  With  this  end  in  view,  it  is  common 
practice  to  state  the  number  of  pounds  of  coal  used  in 
generating  a  kilowatt-hour  as  a  standard  in  speaking  of 
plant  performance. 

This  involves  the  coal  as  the  raw  material  and  elec- 
trical energy  as  the  finished  product.  The  chief  end  in 
a  power  plant,  as  in  any  factory,  is  to  obtain  the  high- 
est amount  of  finished  product  from  a  minimum  outlay 
of  raw  material.  If  records  are  kept  showing  this  rela- 
tion, a  true  account  of  the  performance  is  at  hand.  Such 
records  will  include  all  losses  which  might  be  overlooked 
if  the  individual  efficiency  of  each  machine  were  taken 
as  a  standard.  From  the  figure  expressing  the  coal  used 
per  kilowatt-hour  it  is  a  simple  matter  to  compute  the 
power-plant  efficiency  as  the  over-all  efficiency  of  the 
station  as  a  unit. 

This  efficiency  is  the  continuous  product  of  the  effi- 
ciencies of  the  various  elements.  For  instance,  assume 
that  in  a  plant  the  boiler  has  an  efficiency  of  74  per  cent, 
the  turbine  an  efficiency  thermally  of  14  per  cent,  and 
that  the  mechanical  and  electrical  efficiencies  of  the  tur- 
bine and  generator  are  90  per  cent  and  95  per  cent 
respectively.  The  over-all  efficiency  would  then  be 
74  X  14  X  90  X  95,  or  8.86  per  cent. 

It  is  apparent  that  by  this  method  no  allowances  are 
made  for  the  links  which  bind  these  different  elements 
together;  hence  it  is  better  to  express  the  efficiency  as 
involving  the  whole  operation  of  producing  electricity. 
An  expression  for  this  efficiency  would  be: 
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(heal  value  of  1  kw.-hr.)  (heal  In  coal  to  pro- 
duce l  kw.-hr.)  3415  (coal  per  lew,  hr.  B.t.u. 
value  of  coal). 

For  example,  In  a  plant  where  the  coal  used  per  kilo- 
watt-hour is  2.51  and  t  hi'  average  heating  value  of  the 
coal  for  the  same  period  is  14,160  n.t.u.,  a  substitution 
of  these  values  in  the  expression  gives: 
E  (81  15  LOO)  (2.61  i  1,160)  9.69  per  cent. 
This  figure  then  represents  the  thermal  efficiency  of 
the  plant.  Records  may  be  kept  stating  this  efficiency 
over  selected  time  elements  and  constant  attention  paid 
to  increasing  this  figure.  Any  serious  deviation  from 
preceding  figures  for  like  periods  should  be  the  basis 
of  an  investigation. 


How  a  Condenser  Was  Used  to  Remove  Water 

That  Interfered  with  Excavation 

By  A.  V.  Wynne 

Water  and  quicksand  are  always  sources  of  trouble 
when  an  excavation  is  made  at  the  plant  site  of  the 
Massillon  (Ohio)  Electric  &  Gas  Company.  The  latest 
trouble  was  encountered  when  the  company's  workmen 
began  to  excavate  for  the  foundations  and  condenser  pit 
of  a  new  6000-kva.  turbo-generator.  In  this  case,  to  re- 
move the  water,  a  sump  in  the  excavation  was  connected 
by  a  4-in.  pipe  line  with  the  Le  Blanc  condenser  of  a 
2000-kw.  machine  already  operating  in  the  station.  The 
condenser  took  its  cooling  water  from  the  pit  through 
this  pipe  instead  of  from  a  nearby  canal.  As  the  pit 
was  excavated  the  pipe  line  was  lowered  by  adjusting 
a  double-L  connection  placed  in  the  line  for  this  pur- 
pose. This  scheme,  besides  providing  an  inexpensive 
means  of  lifting  the  water,  possessed  a  further  advan- 
tage in  that  it  provided  the  condenser  with  colder  cir- 
culating water  than  it  was  possible  to  obtain  from  the 
canal. 


A  Simple  Design  of  Steam  Trap  That  Handles 
High  Rates  of  Discharge 

The  accompanying  illustration  shows  a  type  of  steam 
trap  originally  designed  by  Charles  S.  Brown,  professor 
of  mechanical  engineering  at  Vanderbilt  University, 
Nashville,  Tenn.,  for  use  on  a  large  oil  separator  on  the 
exhaust  line  leading  from  the  university  power  plant 
and  supplying  steam  to  a  vacuum  heating  system.  The 
device  constructed  for  this  purpose  consisted  of  a  5-in. 
copper  float  operating  on  a  discharge  nozzle  containing 
a  %-in.  orifice.  It  was  installed  on  the  separator  in 
October,  1908,  and  has  been  in  successful  operation  ever 
since. 

This  type  of  steam  trap  as  now  designed  is  used  in 
connection  with  apparatus  where  the  rate  of  discharge 
of  condensate  is  very  high,  as  well  as  on  heating-system 
lines  and  the  like.  Mechanically  the  device  is  the  equiva- 
let  of  the  ordinary  float  trap,  with  its-  lever,  fulcrum 
and  valve.  The  float  itself  is  the  valve,  while  its  radius 
is  the  lever  at  the  end  of  which  the  force  produced  by 
the  buoyancy  of  the  float  may  be  considered  as  concen- 
trated. The  fulcrum  is  at  the  upper  edge  of  the  orifice 
about  which  the  float  rolls.  The  valve  proper  is  that 
portion  of  the  float  covering  the  orifice,  and  its  lever 
arm  is  the  orifice  radius.  These  relations  are  clearly 
shown  in  the  accompanying  illustration. 

The  device  operates  against  heavy  pressure  even  with 
floats  of  small  size  and  orifices  relatively  large.  A  float 
4  in.  in  diameter,  constructed  of  such  thickness  of  metal 
as  to  float  one-half  submerged,  would,  when  free,  weigh 
about  y-i  lb.  and  would  have  to  be  loaded  with  y2  lb.  in 


order  completely  to  submerge  it.  The  u  lb.  is  there- 
fore the  buoyancy  of  the  float.  This  acts  as  if  concen- 
trated at  its  center  of  gravity  (the  center  of  the  float), 
and  through  a  lever  arm  which,  with  respect  to  the  top 
edge  of  the  orifice,  is  equal  to  the  radius  of  the  float,  or 
2  in.  The  moment  of  this  buoyancy  with  respect  to  this 
point  is  therefore  ' .'■>  lb.  times  2  in.,  or  1  in.-lb.    If  it  be 


SECTION   THROUGH  A  DESIGN   OF   STEAM   TRAP  WHICH   CONSISTS 
ESSENTIALLY    OF    A    BALL    FLOAT    AND    DISCHARGE    ORIFICE 

assumed  that  the  diameter  of  the  orifice  is  %  in.,  the 
area  of  such  an  orifice  is  about  1/20  sq.  in.  A  pres- 
sure of  160  lb.  per  square  inch  in  the  trap  would 
produce  a  pressure  of  one-twentieth  times  160  lb.,  or  8 
lb.,  on  the  area  of  the  orifice.  This  pressure  of  8  lb.  on 
the  orifice  acts  as  if  concentrated  at  the  center  of  grav- 
ity, that  is,  its  center,  which  is  x/g  in.  from  the  edge  of 
the  orifice.  The  moment  of  the  orifice  pressure  is  8  lb. 
times  Vg  in.,  or  1  in.-lb.  This  is  exactly  equal  to  the 
moment  of  the  float  with  respect  to  its  fulcrum.  In 
other  words,  the  maximum  capacity  of  a  4-in.  float  to 
operate  on  an  orifice  Vi  in.  in  diameter  would  be  reached 
when  the  pressure  within  the  trap  was  160  lb. 

In  this  type  of  rolling-float  trap  a  proper  proportion- 
ing of  the  face  of  the  nozzle  containing  the  discharge 
orifice  makes  it  possible  to  discharge  air  automatically 
through  the  orifice  even  when  the  operating  water  lever 
is  considerably  above  the  orifice.  The  trap  is  self-adjust- 
ing because  the  hollow  spherical  ball  as  the  operating 
part  naturally  seeks  the  point  of  least  pressure,  which  is 
the  orifice.  It  is  relatively  powerful  even  in  very  small 
sizes  because  of  its  lateral  position  with  respect  to  its 
discharge  orifice,  in  which  position  the  float  can  exert 
a  maximum  effort  in  opening  the  discharge  port.  The 
action  of  the  hollow  float  on  the  plain  surface  of  the 
discharge  nozzle  is  a  rolling  one,  and  therefore  prac- 
tically frictionless.  Its  simple  design  makes  it  a  durable 
piece  of  apparatus  and  one  free  from  repairs. 


The  Results  of  Boiler-Water  Treatment  in  an 

Ohio  Station 

Several  years  ago,  when  the  Coshocton  (Ohio)  Light 
&  Heating  Company  was  using  untreated  deep-well 
water  in  its  boilers,  considerable  trouble  was  experi- 
enced due  to  boiler  scale  and  burning  out  of  tubes. 
A  soda-ash  treatment  by  means  of  suitable  equipment 
is  now  used,  and  scale  troubles  have  been  entirely  elim- 
inated. No  tubes  have  been  lost  in  the  past  two  years 
and  cleaning  is  required  only  at  long  intervals.  To 
treat  the  water  only  16  lb.  of  lime  and  20  lb.  of  soda 
ash  are  used  per  10,000  gal.  of  water  employed.    These 
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substances  are  mixed  with  the  water  by  mechanically 
driven  agitators,  after  which  the  water  is  allowed  to 
stand  two  hours  for  sediment  to  settle.  According  to  the 
electric-service  company,  the  water-softening  apparatus 
requires  only  fifteen  minutes  of  labor  each  day.  The 
softening  apparatus  employed  is  known  as  "We-Fu-Go" 
and  manufactured  by  Wm.  B.  Scaife  &  Sons  Company, 
Pittsburgh,  Pa. 


An  Easily  Made  Guard  for  Rheostat-Operating 

Chains 

If  the  chains  or  steel  cables  which  are  usually  em- 
ployed to  connect  manually  operable  rheostats  with 
the  controlling  handwheel  on  the  switchboard  break 
and  exposed  conductors  are  in  the  vicinity,  serious  re- 
sults may  occur  from  a  short-circuit.  Trouble  from 
this  source  may  be  prevented,  however,  by  inclosing 
the  chain  with  pipe  attached  to  the  switchboard  or 
frame.    To  permit  inclosing  the  chain-contact  periphery 


Inner  periphery 
removed  to  permit 
attaching  chain 
to  sprocket 


0.75"  Conduit  Pipe- 


Radius  governed  by 
radius  of  sprocket 


Threaded  to  permit 
coupling  to  pipe 
J  extensions 


A  GUARD  FOR  RHEOSTAT  CHAINS  MADE  OF  PIPE 

of  the  sprocket  wheels,  as  well  as  the  chain  itself, 
U-shaped  pipe  sections  may  be  used  with  the  inner 
half  cut  away  as  shown.  It  may  be  pointed  out  that 
the  length  of  the  section  cut  away  should  be  at  least 
five  and  one-quarter  times  the  radius  of  the  sprocket 
wheel  to  permit  assembling  and  free  operation.  The 
U-shaped  sections  may  be  attached  to  the  straight  sec- 
tions by  union  joints. 


Use  of  Sulphur  in  Bushing  Filler  of  Oil- 

Insulated  Transformers 

By  A.  C.  Hewitt 

There  seems  to  be  some  objection  to  the  use  of  a 
plaster-of-paris  and  sulphur  mixture  for  sealing  trans- 
former leads  as  described  by  the  writer  in  the  Nov.  13, 
1915,  issue  of  the  Electrical  World,  page  1091.  The 
danger  outlined  by  E.  J.  Hunt  on  page  1317  of  the 
Dec.  11,  1915,  issue  lies  in  the  possibility  that  the 
sulphur  of  the  mixture  will  attack  copper  and  finally 
destroy  the  windings.  The  writer  has  never  experi- 
enced this  trouble  and  at  the  time  the  mixture  was  used 
satisfied  himself  in  regard  to  the  matter  by  consulting 
with  chemists.  Since  the  possible  danger  mentioned 
has  been  emphasized,  however,  a  number  of  manufac- 
turers have  been  consulted  who  state  that  the  use  of 
such  a  mixture  has  been  discontinued  on  account  of 
possible  trouble  and  that  other  sealing  mixtures  are 
used. 


To  determine  the  action  of  a  mixture  containing 
sulphur,  the  writer  has  conducted  some  experiments 
with  the  following  results: 

Six  pieces  of  No.  2  B.  &  S.  gage  copper  wire,  which 
had  been  cleaned  with  dilute  acid,  washed  and  dried  and 
their  weights  taken  on  a  chemist's  balance,  were  placed 
in  small  bottles  and  a  small  amount  of  sulphur  was 
poured  into  the  bottles.  The  copper  was  then  covered 
with  transformer  oil.  The  samples  were  allowed  to 
remain  in  the  oil  and  sulphur  from  eighteen  to  forty- 
two  days,  when  their  weights  were  taken.  The  per- 
centage of  the  total  weight  of  copper  which  was  re- 
moved by  the  sulphur  was  about  0.1.  In  each  case  there 
was  approximately  6.5  sq.  cm.  exposed,  and  the  action 
seemed  to  be  the  same  whether  the  copper  was  in 
direct  contact  with  the  sulphur  or  whether  it  was  in 
contact  with  the  oil.  The  results  of  the  experiment 
seemed  to  show  that  it  makes  no  difference  in  regard 
to  the  length  of  time  the  samples  were  exposed  to  the 
action  of  the  sulphur,  as  practically  the  same  loss  in 
weight  was  found  with  a  sample  which  was  immersed 
for  only  eighteen  days  as  with  a  sample  which  was 
immersed  for  forty-two  days.  This  may  be  accounted 
for  by  the  fact  that  after  about  one  day's  time  there 
was  a  black  coating  on  the  copper  which  very  likely 
was  copper  sulphide,  and  this  coating  was  found  very 
tough  and  hard  to  remove.  In  fact,  it  was  necessary 
to  use  emery  cloth  to  clean  the  wire. 


A  Device  for  Shaping  Busbar  Copper 

By  R.  H.  Richards 

Shown  in  the  accompanying  drawing  is  a  hydraulic- 
ally  operable  device  for  bending  strap  copper  such 
as  is  used  in  busbars.  The  upper  part  consists  of 
two  castings,  the  upper  wedge-shaped  and  the  lower 
V-shaped,  so  that  when  a  bar  is  laid  between  them  and 
the  two  blocks  are  forced  together  the  bar  will  be  bent 
to  the  angle  of  the  wedge.  To  permit  this  operation 
the  upper  block  is  rigidly  attached  to  but  separated 
from  the  base  plate  by  four  through-bolts  on  which 
the  lower  forming  block  slides.  Between  the  latter 
and  the  base  plate  is  a  hydraulic  jack  for  forcing  the 
two  forming  blocks  together.     The  bolts  being  remov- 
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HYDRAULIC  JACK  USED  TO  OPERATE  BUSBAR-FORMING  DEVICE 

able,  forming  blocks  with  different  angles  can  be 
employed.  For  most  busbar  installations  90-deg.  and 
120-deg.  blocks  will  suffice.  With  this  apparatus  the 
writer  has  been  able  to  cut  the  cost  of  shaping  busbars 
in  half  as  compared  with  methods  formerly  used.  Fur- 
thermore, the  copper  is  not  marred  in  the  process  of 
bending. 
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World's   Largest  Truck  Load  of  Cotton  Hauled  Electrically  at   Memphis,  Tenn. 
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The  trucking;  of  haled  cotton  on  the 
at  llempni  ,  Tenn.,  u  ed  to  '"■  the 

exclusive  business  of  black  men  and 
mules.  But  lately  electricity  ha-: 
stepped  in  there,  as  it  has  in  BO  many 
other  manual  operations,  and  has 
changed  a  muscular  task  to  one  of  ma- 
chine work.  The  illustration  shows  the 
old  and  the  new  methods  of  liaulin- 
ton.  One  man  with  a  dump-cart  and 
a  mule  can  haul  about  three  hale  ,,f 
uncompressed  cotton  per  load,  while  the 
6-ton  General  Motors  Company  electric 
truck  is  shown  ready  to  take  a  rather 
steep  grade  with  a  load  of  twenty-five 
bales.  On  account  of  the  size  of  the 
bales  being  handled  this  load  is  said 
to  be  the  largest  ever  hauled  by  a 
motor  truck.  The  officers  of  the  Mem- 
phis Terminal  Corporation,  the  owner 
of  the  truck,  have  expressed  themselves 
as  well  pleased  with  its  operation  and 
declare  that  when  conditions  in  the  cot- 
ton market  warrant  it  they  will  be 
prepared  to  operate  a  fleet  of  such  elec- 
tric trucks. 


MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Selling  Electric  Ranges  in  a  City  of  4000 

The  Psychology  of  Remitting  the  First  Month's  Bill  for  Electric 
Cooking  During  Successful  Campaign  at  Glendive,  Mont. 

By  Frank  C.  Hughes 

Manager  Glendive  Heat,  Light  &  Power  Company 

THE  first  electric  range  to  be  connected  to  the  cir- 
cuits in  Glendive  was  sold  in  March,  1911.  It 
was  an  experiment,  for  we  wanted  to  see  how 
it  would  appeal  to  the  people  in  a  city  of  this  size.  We 
have  a  population  here  of  only  4000.  We  did  not  at- 
tempt to  push  the  sale  of  this  device  at  all,  however, 
until  last  summer,  and  for  two  reasons.  For  one  thing, 
we  wanted  to  see  what  the  local  opinion  was,  for  in  a 
community  of  this  size  a  single  electric  range  will  natu- 
rally become  well  known  to  a  large  number  of  house- 
holds. Then,  besides,  conditions  at  the  plant  were  not 
just  right  for  taking  on  any  amount  of  business  that 
would  add  to  the  peak  load,  as  we  were  well  loaded  and 
a  bit  afraid  of  the  peak  that  we  thought  the  range  would 
bring.  But  early  in  1915  our  new  plant  was 
completed.  Its  rating  was  ample,  and  we  decided  to  go 
ahead  and  try  to  put  out  as  many  ranges  as  possible. 

The  Terms  and  Conditions 

We  figured  that  a  range  would  naturally  increase  our 
revenue  from  any  home  and  therefore  that  it  would  be 
worth  while  to  offer  ranges  at  cost  and  make  all  possible 
inducements  to  customers  to  "try  them  out"  in  their 
homes.  So  we  sold  a  few  ranges  at  cost,  with  the  cus- 
tomer paying  for  his  wiring.  We  then  determined  to 
sell  the  stoves  at  our  cost  and  furnish  the  wiring  free, 
and  to  put  the  stoves  in  on  thirty  days'  free  trial, 
making  a  charge  of  $4  in  case  the  customer  decided  not 
to  keep  the  stove  at  the  end  of  the  trial  period. 

Our  rate  for  energy  consumed  by  electric  ranges  is  at 
present  4  cents  per  kilowatt-hour,  with  a  minimum  of 
$1  a  month,  and  we  make  a  practice  of  not  installing 
the  meter  until  the  end  of  the  thirty  days'  free  trial 


period  because  experience  has  shown  that  the  first 
month's  bill  is  inevitably  the  largest  and  this  naturally 
will  prejudice  customers  against  the  use  of  the  electric 
range,  for  they  will  greatly  overestimate  what  it  is  go- 
ing to  cost  them  to  cook  by  electricity.  After  a  month's 
use  of  the  range  the  customer  is  able  to  cook  with  a 
smaller  energy  consumption  than  at  first.  We  find  that 
our  average  consumption  per  month  per  range  is  100 
kw.-hr. 

The  blank  order  which  was  filled  in  for  these  stoves 
read  as  follows: 

Glendive,  Mont.,  Oct.  15,  1915. 
Glendive  Heat,  Light  &  Power  Company,  Glendive,  Mont. : 

This    is    your    authority    to    install    one   Hughes   electric   range, 

No.  ,  for  thirty  days'  free  trial,  with  the  understanding  that  I 

am  under  no  obligation  to  your  company  if  at  the  expiration  of 
thirty  days  I  care  to  return  the  stove,  and  the  only  expense  in- 
curred will  be  $4  charge  for  installation. 

On  all  orders  taken  during  campaign  the  thirty  days'  trial  con- 
sumption of  electricity  will  be  paid  by  the  Hughes  Electric  Heat- 
ing   Company.       The    campaign    price    of    this    range    is    $ . 

installed.  Orders  taken  now  are  for  delivery  not  later  than  May 
1,  1916. 

The  Methods  and  Results 

We  featured  this  range  proposition  right  through  the 
fall  and  up  to  Christmas,  advertising  it  in  the  newspa- 
pers in  small  space  and  our  salesmen  overlooked  no  op- 
portunity to  talk  about  it  to  both  men  and  women.  As 
a  result,  we  now  have  sixty  ranges  already  installed  and 
in  service,  and  we  have  orders  for  twelve  more  for 
spring  delivery.  One  salesman  alone  took  orders  for 
twenty  ranges  in  a  period  of  nine  and  a  half  days, 
which  shows  how  well  our  liberal  offer  took  hold. 

We  also  believe  that  it  is  easier  to  sell  ranges  where 
the  customers  agree  to  pay  $4  installation  charge  in 
case  they  do  not  keep  the  range.  They  do  not  feel  then 
that  they  are  under  any  obligation  to  us  if  they  send  it 
back  at  the  end  of  the  trial  period  and  pay  the  penalty 
in  case  the  range  does  not  suit  them.  This  makes  them 
have  more  disposition  to  try  out  the  range,  and  the  plan 
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undoubtedly  won  us  a  great  part  of  our  business. 
Nevertheless,  every  range  that  was  put  out  on  trial  was 
sold  within  the  thirty  days.  Not  a  single  one  came 
back. 

Other  Heating  Business 

We  have  never  tried  to  sell  electric  water  heaters,  for 
the  reason  that  we  are  not  able  to  make  a  rate  low 
enough  to  make  their  use  practicable,  inasmuch  as  our 
energy  is  generated  by  steam.  But  we  try  to  get  all 
of  our  range  customers  to  install  a  small  combination 
laundry  stove  and  water  heater,  for  if  a  housekeeper 
attempts  to  heat  water  for  dish-washing  and  all  other 
purposes  on  an  electric  range  at  a  4-cent  rate,  she  will 
find  her  bills  will  run  pretty  high.  We  have  induced 
our  customers  to  buy  ranges  of  sufficient  size,  however, 
to  care  for  their  needs,  and  in  one  or  two  cases  we  have 
sold  full-size  ranges  where  our  customers  thought  they 
wanted  a  two-burner  hot  plate,  for  we  have  in  all  cases 
wanted  the  customer  to  have  a  stove  that  would  in 
every  way  fill  requirements;  and  now  nearly  every  one 
of  our  customers  is  a  booster. 

We  have  six  restaurants  also  using  electricity  for 
making  coffee.  We  have  supplied  them  with  880-watt 
elements  mounted  on  home-made  legs  and  having  a 
three-heat  switch,  and  the  average  revenue  per  month 
from  these  coffee  heaters  is  $13.17,  the  connected  load 
in  each  case  being  only  880  watts.  The  heating  ele- 
ments are  run  at  "medium  heat"  nearly  all  the  time,  al- 
though occasionally  they  are  turned  on  "high"  for  short 
periods.  These  coffee  heaters  were  made  for  gasoline 
burners,  and  we  simply  removed  the  gasoline  burner 
and  replaced  it  with  the  electric  heating  element. 

It  has  been  very  surprising  to  us  to  note  the  influ- 
ence of  this  heating  business  on  our  peak,  for  while  we 
expected  it  to  bring  a  noticeable  increase,  as  a  matter 
of  fact,  it  has  been  small — not  over  25  kw.  We  expect 
to  reduce  our  cooking  rate  to  3  cents  and  hope  to  have 
at  least  150  ranges  in  use  before  Jan.  1,  1917. 


Making  the  Electric-Lighted  Signboard 

Attractive 

Although  the  average  central  station  has  given  small 
attention  to  the  development  of  the  illuminated  sign- 
board, the  experience  of  the  Omaha  (Neb.)  Electric 
Light  &  Power  Company  has  shown  how  productive  this 
type  of  business  may  be  made.  Last  year  this  sign- 
board load  in  Omaha  brought  in  a  revenue  of  over 
$6,500.  The  success  which  the  local  company  has  had 
in  the  development  of  this  opportunity  is  attributed  in 


large  part  to  the  fact  that  constant  effort  has  been  made 
to  furnish  original  ideas  for  the  displays  which  will 
make  them  a  less  objectionable  feature  of  the  landscape 
and  of  greater  value  to  the  advertiser.  How  this  idea 
is  applied  is  well  illustrated  in  the  accompanying  pic- 
ture. In  this  case  a  section  of  the  board  is  painted  to 
represent  an  open  gate,  with  a  walk  in  the  background 
and  the  doorway  of  a  house.  This  board  is  lighted  with 
100-watt  Mazda  lamps  set  in  reflectors  which  extend 
out  one-half  the  height  of  the  board.  Ornamental  red 
globes,  which  are  illuminated,  are  mounted  on  top  of 
the  brick  columns  between  the  sections  of  the  board. 


Income  from  Flatirons  in  the  Garment 
Trade 

Some  interesting  figures  in  connection  with  heating 
installations  for  industrial  uses  have  recently  been  col- 
lected by  the  heating  bureau  of  the  New  York  Edison 
Company,  embracing  a  study  of  eight  flatiron  installa- 
tions served  by  the  company.  These  eight  installations 
totaled  105  irons,  which  consumed  67,659  kw.-hr.  for 
the  past  year,  representing  an  average  yearly  consump- 
tion of  644  kw.-hr.  per  iron,  or  an  income,  at  an  8-cent 
rate,  of  $51.52  an  iron  per  year. 

The  first  case  was  a  cloak  and  suit  manufacturer  with 
an  equipment  of  twenty  Simplex  irons  of  the  770-watt 
type.  By  actual  meter  readings  this  installation  for 
1915  brought  in  a  return  (at  a  5-cent  rate)  of  $1,113.15 
to  the  company.  Case  No.  2  was  a  fashionable  men's 
tailoring  establishment  on  Fifth  Avenue.  Here  thir- 
teen General  Electric  flatirons  produced  $402.75.  A 
"waist  house"  using  eighteen  6-lb.  Reimers  irons  was 
tested,  this  being  a  type  consuming  only  half  as  much 
energy  as  the  irons  used  by  the  tailor.  The  company's 
annual  income  here  was  $486.36.  Another  "shirtwaist 
house"  using  twenty-four  of  these  lighter  irons  con- 
sumed $750.72  worth  of  electricity.  As  New  York  is 
the  center  of  the  garment  trade  for  the  United  States, 
this  class  of  business  offers  an  extensive  and  lucrative 
field. 


AN   ATTRACTIVE   SIGNBOARD   AT  OMAHA,   NEB. 


A  "Smoker"  for  Power  Customers  and 
"Prospects" 

A  most  successful  method  of  interesting  and  in- 
structing present  and  prospective  power  customers  in 
the  design,  application  and  operation  of  alternating- 
current  motors  was  introduced  recently  by  Thomas 
Donahue,  manager  of  the  Indiana  Lighting  Company, 
Lafayette,  Ind.  Invitations  were  sent  to  all  power  cus- 
tomers and  to  others  interested  in  induction  motors  to 
attend  an  evening  "smoker"  at  the  offices  of  the  company, 
and  seats  for  100  guests  were  arranged  in  a  portion  of 
the  salesroom  of  the  new  office  building,  a  stereopticon 
and  screen  being  installed  for  the  use  of  the  lecturers. 

Through  J.  B.  Crankshaw,  manager  of  the  Fort 
Wayne  works  of  the  General  Electric  Company,  J.  P. 
Catlin  of  the  Pittsfield  works,  and  H.  C.  Hill  of  the 
Lynn  works  were  secured  as  speakers  for  the  evening. 
Mr.  Hill  gave  a  very  interesting  illustrated  address  on 
the  design,  application  and  operation  of  polyphase  in- 
duction motors,  and  was  followed  by  Mr.  Catlin,  who 
gave  an  illustrated  talk  on  single-phase  and  variable- 
speed  induction  motors.  Several  motors  on  exhibition 
were  disassembled  by  the  speakers  in  order  that  the 
guests  might  properly  understand  the  details  of  design 
and  operation. 

Instead  of  the  usual  method  of  asking  for  open  dis- 
cussion on  the  various  points  brought  out,  each  guest 
was  requested  to  write  question   on  blank  paper  pro- 
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\nit'il  for  tins  purpose.    Immediately  Following  the  talks 
these  questions  were  answered.    Some  very  Interesting 

discussions    resulted    from    the    questions    and    answers. 

The  large  number  of  pertinent   questions,  both   prac 
tical  and  theoretical,  presented  In  this  manner  seemed 
to  Indicate  thai  those  presenl  were  much  Interested  in 
the  evening's  program.     Mr.   Donahue  is  enthusiastic 
over  the  results  of  this  meeting,  and  Is  contemplating 

.similar   meetings  covering  other  lines   of  electrical   de 
vices  of  interest  to  his  customers. 


Electrical  Safety  Lessons  from  the  Fire 
Chief's  Report 

Taking  the  annual  report  of  Chief  Shepard  of  the 
Pittsfield  (Mass.)  fire  department,  the  Pittsfield  Electric 
Company  analyzed  the  figures  therein  presented  and 
made  the  results  the  basis  of  an  advertisement  to  demon- 
strate  the  comparative  safety  of  electricity. 

Of  the  197  fires  reported,  thirty-eight,  or  19  per  cent, 
were  from  causes  which  the  use  of  electricity  might 


Here's  the  Proof! 


CAUSES  OF  FIRES 


ANALYZE  CHIEF 
SHEPARD'S  REPORT 


Fires  Caused  *£T  Electrical  Appliances 

ELECTRIC    FLATIRON 1 

ELECTRIC    MOTOR _1_ 

TOTAL    ...    2 
TOTAL  SI  MBI  R  OI    I  IRI  S      197 
1  '/.  :~  were  caused  by  Electrtcfty 


Wire  Your  House  (or  Electric  Service  and  Be  Nine- 
teen (19)  Times  Safer  from  Fire. 

Save  Your  City,  $18,658~"Safety  First" 


Pittsfield  Electric  Co. 


PHONE  947 


THE    FIRE   CHIEF'S    REPORT   ANALYZED 

have  avoided.  Among  the  causes  for  fires  thus  classified 
in  the  company's  half-page  advertisement,  which  ap- 
peared in  the  Pittsfield  papers,  were  the  following: 

Explosion  of  oil  can 1 

Stepping  on  parlor  match 1 

Children  with  matches 11 

Oil  stove    1 

Kerosene-oil  lamp   2 

Kerosene-oil  lamp  exploded 1 

Rats  and  matches 2 

Lamp  in  clothes  press 1 

Child  overturning  lamp 2 

Careless  use  of  matches 13 

Gas  jet 1 

Children  with  lighted  candle 1 

Wind  tipping  house,  overturning  lamp 1 

Total   38 


A  "  Brighter  Brooklyn  "  Ornamental    Lamp- 
Post  Installed  for  $47.50 

To  Brooklyn  merchants  who  install  during  the  twenty- 
nine  days  of  February  one  of  the  ornamental  curb 
standards  offered  by  the  Edison  Electric  Illuminating 
Company  the  company  tenders  a  special  price  of  $47.50 
for  the  standard  complete  and  erected,  this  amount  be- 
ing payable  $7.50  down  and  $10  a  month  for  four 
months.  The  sale  price  includes  the  post  connected  and 
in  place,  five  100-watt  lamps,  globes,  etc.  These  posts 
are  lighted  nightly  from  dusk  to  midnight  for  $6.50  per 
month,  including  lamp  renewals — which,  as  pointed  out 
in  effective  advertising,  is  only  22  cents  a  day. 


Encouraging  the  Customer  to  Read  His  Own 
Meter     Monthly  and  Daily 

Thai  the  customer  may  be  advised  beforehand  when 
his  consumption  of  kilowatt-hours  for  a  given  month 
has  been  unusually  largo,  and  that  meter  errors  may 
be  detected  promptly,  the  South   Manche  nn.) 

Light,,  Power  &  Tramway  Company  is  encouraging  its 
customers  to  make  monthly — if  not  daily — scrutinies  of 
their  meter  dials. 

In  January  the  company  inclosed  with  the  biUj 
mailed  out  a  booklet  on  how  to  read  the  meter  and  the 
proper  methods  of  using  electric  service.  With  the 
lulls  mailed  Feb.  1  was  inclosed  a  statement  from  the 
company  asking  the  co-operation  of  the  consumer  in  as- 
sisting to  detect  any  error  that  might  be  made.  This, 
the  statement  suggests,  can  be  done  by  being  present 
when  the  meter  is  read.  "It  is  only  necessary  to  give  a 
few  minutes  of  your  time  each  month  to  take  the  read- 
ing and  check  of  reader.  We  would  prefer,  in  fact,  that 
you  read  the  meter  daily,  as  it  would  inevitably  prevent 
long-standing  disordered  meters  and  keep  you  within 
bounds  as  to  daily  consumption,"  the  statement  made 
to  the  customer  goes  on  to  say. 


Lighting  the  Exterior  of  Buildings 

At  a  meeting  of  the  Chicago  Section  of  the  Illumi- 
nating Engineering  Society  J.  R.  Cravath  of  that  city 
addressed  the  members  on  "Lighting  Building  Exte- 
riors." After  sketching  the  development  of  exterior 
building  illumination  in  its  progress  toward  modern 
flood-lighting,  the  speaker  named  the  following  advan- 
tages which  flood-lighting  has  over  other  systems: 
Novelty,  smaller  expense,  freedom  from  glare,  greater 
dignity,  the  possibility  of  securing  striking  effects  at 
reasonable  cost,  the  possibility  of  color  applications,  and 
the  fact  that  it  really  shows  the  building. 

In  speaking  of  the  efficiency  of  projector  units  for 
flood-lighting,  Mr.  Cravath  pointed  out  that  to  be 
efficient  a  unit  must  carry  the  lamp  filament  well  toward 
the  back  of  the  reflector.  If  the  lamp  filament  lies  near 
the  mouth  of  the  reflector,,  a  great  portion  of  the  light 

DATA  ON  COMBINATION   LIGHTING  OF  THE  EXTERIOR  OF  THE  EDISON 
BUILDING,  CHICAGO 


Location 

Type  of  Lamps 

Number 

of 
Lamps 

Size  of 

Lamps  in 

Watts 

Load 
in 
Kw. 

Spacing  of 

Lamps  on 

Centers 

Roof 

TypeC 

Vacuum  tungsten 
Vacuum  tungsten 

TypeC,  in  projector 
Vacuum  tungsten 

TypeC,  in  projector 
Vacuum  tungsten 

193 

740 
740 

125 
1110 

54 
560 

100 
25 
25 

250 
15 

250 
40 

19.3 
18.5 
18.5 

31.1 
16.7 

13.7 
22.4 

1ft. 
6  in. 

6  in. 

3  ft. 

4  in. 

7  ft. 

8  in. 

At  top  of  ledge,  fourth 

Below  ledge,  fourth  floor . . 
At  top  of  ledge,  second 

Below  ledge,  second  floor 

Totals 

3522 

140  0 

flux  escapes  without  being  intercepted  by  the  reflecting 
surface  and  is  not  directed  at  the  object  to.: be  lighted 
Installations  of  flood-lighting  mentioned  by  the  speakei 
varied  widely  in  energy  expenditure  per  unit  of  surface 
lighted.  Of  those  mentioned,  the  top  of  the  Woolwortl 
Building,  with  4  watts  per  square  foot,  used  the  highesl 
unit  wattage,  while  in  other  installations  the  unit  ex 
penditure  did  not  exceed  the  low  figure  of  0.45  watt  pel 
square  foot. 

Two  objections  to  flood-lighting  as  a  method  <5f  illu 
minating  building  exteriors  were  raised  in  the  discus 


February  19,  1916 


ELECTRICAL     WORLD 


439 


sion.  One  of  these  was  that  it  renders  night  work  in 
some  rooms  of  the  lighted  building  impossible  without 
drawing  the  shades.  Another  was  that  suitable  long- 
time leaseholds  for  projector  locations  on  adjacent 
buildings  are  expensive  and  hard  to  obtain.  The  opin- 
ion that  these  two  objections  are  important  was,  how- 
ever, not  unanimous.  Some  of  the  unusual  and  new 
applications  of  flood-lighting  mentioned  were:  Ice- 
harvesting  fields,  statues  and  monuments,  guarded  ter- 
ritory around  powder  mills,  prison  walls,  oil-well  outfits, 
building  under  forced  construction,  trap-shooting 
grounds,  municipal  playgrounds  and  public  swimming 
beaches. 

J.  B.  Jackson  of  the  Commonwealth  Edison  Company 
during  the  discussion  told  of  the  plans  that  have  been 
developed  for  lighting  the  exterior  of  the  Edison  Build- 
ing. A  combination  of  outline  lighting  and  flood-light- 
ing will  be  used.  Data  on  the  installation  as  given  by 
Mr.  Jackson  are  presented  in  the  table  on  the  opposite 
page. 

The  selection  of  this  combination  of  types  of  lighting 
was  made  after  months  of  experimental  work.  Much  of 
the  apparatus  used  will  be  of  special  design.  To  keep 
the  maintenance  charges  low  and  to  produce  effective 
and  pleasing  illumination  were  the  thoughts  uppermost 
in  the  minds  of  the  designers  of  the  system. 


New  Rates  for  Residence  Service  to  Encourage 

Electric  Cooking  at  Minneapolis 

The  Minneapolis  General  Electric  Company,  Minne- 
apolis, Minn.,  has  announced  a  new  schedule  of  resi- 
dence rates,  effective  March  1,  which  differs  from  the 
old  rates  by  a  reduction  of  the  initial  charges  for  energy 
and  the  addition  of  another  step  in  the  schedule  of  en- 
ergy charges,  as  follows: 

PRESENT    SCHEDULE 

Per  Kw.-hr. 

First  3  kw.-hr.  per  room  per  month 9      cents 

All   excess 6      cents 

Cash  discount,  5  per  cent. 

NEW    SCHEDULE 

First  3  kw.-hr.  per  room  per  month 8  %  cents 

Next  3  kw.-hr.  per  room  per  month 6      cents 

All    excess    2  Y2  cents 

Cash  discount,  5  per  cent.  Minimum  bill  to  remain  as  at  pres- 
ent— $1  per  month,  less  5  per  cent. 

The  introduction  of  this  new  rate  is  expected  to  en- 
courage cooking  by  electricity,  and  by  providing  such 
service  at  a  cost  which  will  be  capable  of  competition 
with  gas,  to  offer  a  stimulus  to  the  sale  of  electric 
ranges  in  which  the  company  is  about  to  engage.  A 
large  second-story  room  in  a  building  adjacent  to  the 
electric  company's  building  and  communicating  with  it 
has  been  engaged  and  will  be  utilized  for  the  display 
and  demonstration  of  a  number  of  types  of  electric 
ranges.  Extensive  advertising  will  be  done  and  a  gen- 
eral campaign  carried  on  to  place  a  large  number  of 
electric  ranges  on  the  company's  lines. 


Assisting  the  Church  to  Wire 

The  Dayton  (Ohio)  Power  &  Lighting  Company  has 
made  many  friends  and  won  considerable  business  by 
assisting  in  the  installation  of  electricity  in  the  local 
churches.  When  the  lines  of  this  company  enter  a  new 
territory  it  has  been  the  policy  to  contribute  $50  or  $75 
toward  the  wiring  of  the  principal  church,  whose  mem- 
bers and  trustees  are  naturally  residents  in  the  com- 
munity. Invariably  this  generous  gift  is  gratefully 
accepted,  and  the  novelty  of  the  installation  becomes  an 
|immediate  and  conspicuous  advertisement  for  the  elec- 


tric company.  Moreover,  the  trustees  are  usually  prom- 
inent business  men  and  men  much  more  likely  to  give 
time  and  thought  to  the  consideration  of  the  advantages 
of  electric  light  in  their  capacity  as  trustees  for  the 
church  than  at  the  solicitation  of  a  salesman  who  may 
call  at  their  offices  on  busy  days  or  at  their  homes  in 
the  evening. 

Such  a  gift  to  the  church  has  always  established  the 
company  most  favorably  in  the  eyes  of  the  community, 
and  so  widely  has  the  news  spread  that  in  several  cases 
representatives  of  other  churches  have  come  to  the 
company  requesting  similar  donations  to  assist  them  in 
wiring  their  buildings,  and  these  have  always  been 
granted. 


Motion-Picture  Arc  Operated  from  Vehicle 

Batteries  in  Emergency 

By  Frank  C.  Taylor 

When  a  travel-lecture  with  motion-pictures  was  to  be 
presented  at  the  New  York  State  armory  in  Rochester, 
N.  Y.,  early  this  month,  it  was  found  that  only  alter- 
nating current  was  available  for  the  motion-picture 
machine.  Because  of  the  well-known  fact  that  direct 
current  produces  a  better  arc  than  alternating  current, 
it  was  desired  that  direct  current  be  supplied  to  the  ma- 
chine, although  the  distance  of  the  nearest  direct-cur- 
rent mains  from  the  armory  was  so  great  as  to  prohibit 
the  supply  of  direct  current  from  the  Edison  system. 

An  electric  truck  from  the  Rochester  Railway  &  Light 
Company  offered,  however,  an  easy  solution  of  the 
problem.  The  truck  was  driven  into  the  basement  of 
the  building  and  wires  were  quickly  run  connecting  the 
battery  with  the  arc  of  the  moving-picture  machine. 
The  truck  was  equipped  with  a  forty-four-cell,  MV-19 
plate  "Ironclad"  battery  with  a  rating  of  298  amp.-hr., 
and  this  battery  proved  to  have  sufficient  energy  to 
operate  the  moving-picture  machine  for  more  than  six 
hours. 


"  What  One  Cent's  Worth  of  Electricity 

Will  Do" 

The  Merchants'  Heat  &  Light  Company  of  Indianapo- 
lis, Ind.,  has  been  attracting  the  attention  of  its  local 
public  to  the  economy  of  the  use  of  domestic  electric 
appliances  by  its  display  of  the  "1-cent"  card  shown 
herewith,  setting  forth  what  1  cent's  worth  of  elec- 
tricity will  do.  According  to  R.  A.  MacGregor,  sales 
manager  of  the  company,  the  figures  on  the  card  are 
based  on  a  rate  of  5  cents  per  kilowatt-hour,  the  equiva- 
lent rate  secured  by  the  company's  residence  customers. 


A  Cent's  Worth  of  Our  Service 

WILL 

Toast  SO  slices  of  bread 

Brew  14  cups  of  tea 

Make  14  cups  of  coffee 

Boil  30  eggs 

Warm  6  bottles  of  baby's  milk 

Light  a  40-watt  lamp  5  hours 

Operate  a  flatiron  for  25  minutes 

Operate  a  vacuum  cleaner  1%  hours 

Sew   60,000  stitches  on  a  machine 

Operate  a  warming  pad  2  hours 

And  Always  Meet  You  With  a  Smile 


Ill) 
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Associated     Chant  us     Hold     Benefit    Sale    of 

Electric  Appliances  in  Colorado  Springs 

Electric  Shop 

The  second  special  charity  sale  of  appliances  has 
just  been  held  in  the  salesroom  of  the  Colorado  Springs 
(Col.)  Light  &  Power  Company  under  the  auspices  of 
the  local  Associated  Charities.  Following  the  plan  of 
last  year,  representatives  of  the  charities  body  were 
put  in  charge  of  the  display  room  to  sell  electric  and 
gas  appliances,  <>n  which  a  liberal  commission  was  paid 
to  the  charity  funds.  The  electric-appliance  sales  for 
the  day  amounted  to  $599,  of  which  the  Associated 
Charities  received  commissions  amounting  to  $189.  The 
company  ran  special  newspaper  advertisements  preced- 
ing the  event,  and  both  its  building  and  display  room 
were  elaborately  decorated  at  the  time  of  the  sale. 


Temperatures  of  Gas-Filled  Tungsten  Lamps 

S.  E.  Doane,  chief  engineer  for  the  National  Lamp 
Works  of  the  General  Electric  Company,  Nela  Park, 
Cleveland,  Ohio,  speaking  before  the  Western  Associa- 
tion of  Electrical  Inspectors,  said  that  the  measure- 
ment of  the  temperature  of  gas-filled  lamps  is  attended 
by  many  difficulties  on  account  of  the  fact  that  the 
light  rays  are  intercepted  by  the  thermometer  used  and 
upon  their  interception  are  transformed  into  heat. 
Careful  tests  which  have  been  made  in  the  Nela  Park 
laboratories,  however,  seem  to  indicate  that  the  maxi- 
mum temperature  obtained  by  gas-filled  lamps  is  150 
deg.  Fahr.  Mr.  Doane  declared  it  to  be  his  belief  that 
the  lamps  themselves,  as  far  as  temperature  is  con- 
cerned, are  safe  enough.  It  is  true,  however,  he  said, 
that  the  bases  of  gas-filled  lamps  do  become  hotter  than 
the  bases  of  the  former  tungsten  lamps,  but  in  general 
it  has  been  found  that  sockets  and  the  wire  in  them  are 
not  affected  by  the  temperature  produced  by  the  lamps. 
Contrary  to  expectations,  it  has  been  found  that  rub- 
ber-covered wire  withstands  the  temperatures  pro- 
duced by  the  lamps  better  than  any  other  wire  yet  in- 
vestigated. 


Electric  Industrial  Trucks  in  Municipal  Dock 
Service  at  Portland,  Ore. 

One  of  the  large  municipal  docks  at  Portland,  Ore., 
makes  daily  use  of  two  4000-lb.  electric  industrial  trucks 
in  loading  and  unloading  vessels  and  in  transferring 
freight  from  one  end  of  the  dock  to  the  other.  Accord- 
ing to  the  superintendent  in  charge  of  the  installa- 
tion, comparative  tests  have  shown  that  with  the  old 
hand  trucks  one  man  could  make  a  trip  every  five 
minutes  with  two  crates  of  cans  and  was  able  to  load 
twenty-four  crates  per  hour.  The  electric  truck,  on 
the  other  hand,  makes  the  same  trip  every  two  and 
one-half  minutes,  carrying  eight  crates  of  cans  at  a 
load,  and  on  tests  has  loaded  192  crates  per  hour,  mean- 
while requiring  the  services  of  only  one  man  on  the 
truck. 

For  loading  salt,  which  is  handled  in  340-lb.  sacks, 
a  3-ton  gasoline  truck  was  formerly  used.  Each  trip 
consumed  fifteen  minutes,  and  as  the  truck  carried 
twenty-six  sacks  to  a  load,  it  was  able  to  deliver  35,360 
lb.  of  salt  per  hour.  Two  men  were  employed  with 
this  gasoline  truck.  The  electric  truck  makes  the  same 
trip  in  seven  and  one-half  minutes,  carrying  fourteen 
sacks  of  salt  per  trip,  and  in  one  hour  delivers  38,080 
lb.  of  salt,  requiring,  moreover,  the  services  of  only  one 
man  on  the  truck.    It  costs  57  cents  per  hour  to  operate 


the  electric  truck,  as  compared  with  $1  per  hour  for 
the  gasoline  truck.  The  electric  truck  recently  handled 
1770  cases  of  salmon  in  three  hours  with  four  men  load- 
ing and  unloading.  Had  hand  trucks  been  used,  it  is 
estimated  that  twelve  men  would  have  been  required, 
working  nine  hours,  to  do  the  same  work. 


A  Central-Station  Bulletin  in  a  City  of 

10,000  People 

Although  many  of  the  larger  central-station  compa- 
nies have  their  bulletins  or  house  organs  which  are  dis- 
tributed monthly  or  at  other  intervals  among  their 
customers,  it  is  quite  extraordinary  to  find  such  a  pub- 
lication published  and  circulated  by  a  utility  company 
operating  in  a  city  of  only  10,000  population.  To  tell 
its  story  of  electric  service  to  the  local  public,  the  Hawks 


COVER   OF   CENTRAL-STATION    BULLETIN    ISSUED    BY    COMPANY 
AT   GOSHEN,    IND. 

Electric  Company  of  Goshen,  Ind.,  about  a  year  ago 
determined  to  issue  a  periodical  bulletin,  and  the  first 
number  of  this  illustrated  twenty-page  booklet  was 
mailed  to  a  selected  list  of  about  1500,  including  the 
company's  customers  and  other  citizens  who  were 
thought  to  be  good  "prospects,"  needing  only  to  be  bet- 
ter informed  about  electricity  and  the  company's 
service. 

More  than  a  dozen  numbers  have  now  been  issued, 
and  the  mailing  list  at  present  numbers  2300  names 
Moreover,  each  month  persons  come  into  the  office  and 
ask  to  be  placed  on  the  list  for  "Central-Station  Service,' 
as  the  little  publication  is  called.  The  text  matter  ol 
the  booklet  includes  useful  information  concerning  th< 
application  and  use  of  electrical  apparatus  of  particulai 
interest  to  different  classes  of  patrons.  Owen  C.  Cover 
manager  of  the  company,  estimates  that  the  new  busi 
ness  directly  traceable  to  the  publication  has  been  suffi 
cient  to  meet  the  expense  of  issuing  it.  The  presen 
edition  of  2500  copies  costs  about  4  cents  per  copy  t< 
print  and  deliver. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Neon-Helium  Tubes  as  Rectifiers  and 
Voltage  Reducers 

Operation  of  Bell  and  Signal  Systems  from  Lighting  and  Power 

Circuits — Use  of  Tubes  as  Telephone  Lightning  Arresters — 

The  "  Double  Battery  "  System 

IN  these  columns  the  remark  was  made  several  weeks 
ago  that  when  an  advance  occurs  in  technical  chem- 
istry it  is  quite  impossible  to  predict  how  many 
other  industrial  fields  will  be  thereby  affected.  We  may 
now  cite  liquefaction  of  air  as  another  example.  Lique- 
faction of  air,  with  subsequent  fractional  evaporation, 
has  yielded  commercial  oxygen  for  oxy-acetylene  weld- 
ing and  cutting,  and  also  nitrogen  for  calcium-cyana- 
mide  manufacture.  But  it  has  also  rendered  commer- 
cially available  the  so-called  rare  gases  of  the  atmos- 
phere— argon,  neon  and  helium.  These  have  found  ap- 
plication not  only  in  the  Moore-tube  lamp  but  in  the 
gas-filled  tungsten  incandescent  lamp.  And  now  comes 
from  Germany  an  account  of  neon-helium  tubes  used  as 
telephone  lightning  arresters  and  as  voltage  reducers  to 
operate  bell  and  signal  systems  from  lighting  and  power 
circuits.  Notes  on  this  subject  were  already  given  in 
the  Digest  in  the  Electrical  World  of  March  27,  1915, 
and  Feb.  5,  1916.  Herewith  we  reproduce,  however, 
from  an  article  by  Dr.  Fritz  Schroeter  in  the  Elektro- 
technische  Zeitschrift  for  Dec.  23  and  30,  1915,  a  de- 
scription of  the  way  in  which  these  tubes  are  to  be  used 
as  voltage  reducers.  It  will  be  remembered  that  these 
are  simply  Geissler  tubes  with  a  sodium  or  potassium 
amalgam  cathode  and  an  iron  anode  with  an  atmosphere 
of  a  mixture  of  neon  and  helium.  When  a  current  of  a 
few  milliamperes  passes,  such  a  tube  consumes  about 
190  volts.  Hence  if  such  a  tube  is  connected  in  series 
with  a  proper  resistance  across  a  220-volt  lighting  or 
power  circuit,  the  voltage  available  at  the  ends  of  the 
series  resistance  is  30  volts,  and  to  these  ends  a  bell  cir- 
cuit or  other  signal  circuit  may  be  connected. 

Fig.  1  shows  the  arrangement  which  makes  it  pos- 
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hlGS-   !   AND   2 — TWO   ARRANGEMENTS   OF   NEON-HELIUM    TUBES 
TO   ACT  AS   VOLTAGE   REDUCERS 

sible  to  light  a  signal  lamp  5  or  some  other  device 
from  different  switching  places.  The  energy  of  the 
lighting  (or  power)  current  is  utilized  for  the  opera- 
tion, while  the  conductors  to  the  different  switching 
points  are  made  according  to  the  regulations  for  bell, 
signal,  etc.,  circuits.  The  helium-neon  tube  1,  in  series 
with  a  high-resistance   relay   2   and   a  resistor   3,   is 


connected  across  the  two  conductors  of  the  lighting  cir- 
cuit. A  very  small  current  passes  through  the  helium- 
neon  tube  without  causing  the  relay  to  act.  An  impor- 
tant feature  of  the  helium-neon  tube  is  the  fact  that  it 
is  not  changed  by  the  continuous  passage  of  this  small 
current.  The  signal  line  is  connected  to  the  terminals 
of  the  resistor  3,  and  6  is  one  of  the  switches  which  puts 


FIGS.  3  AND  4 — OTHER  ARRANGEMENTS  OF  NEON-HELIUM  TUBES 
TO  ACT  AS  VOLTAGE  REDUCERS 

the  signal  system  into  operation.  When  switch  6  is 
closed  the  resistor  3  is  short-circuited,  whereby  the  cur- 
rent in  the  winding  of  relay  2  is  sufficiently  strength- 
ened to  attract  the  armature  4;  the  signal  lamp  5  then 
lights  up.  Switching  points  6  may  be  arranged  in  any 
number  and  at  any  distance,  and  the  wiring  connections 
may  be  made  according  to  the  rules  for  ordinary  bell 
and  signal  circuits.  In  a  general  way,  it  is  possible  to 
use  the  helium-neon  tubes  for  any  arrangement  in 
which  for  the  operation  of  a  signal  circuit  it  is  desired 
to  take  currents  up  to  2  amp.  (and  temporarily  up  to 
3  amp.  or  4  amp.)  from  a  lighting  circuit. 

Storage  batteries  have  been  found  to  be  very  well 
suited  for  the  operation  of  signal  and  similar  circuits. 
A  battery  3  in  series  with  a  high  resistance  2  is  con- 
nected across  the  lighting  circuit,  and  the  two  wires  of 
the  signal  circuit  are  connected  to  the  terminals  of  the 
battery  3,  as  shown  in  Fig.  2.  The  continuous  current 
of  a  few  milliamperes  passing  through  the  battery 
keeps  it  fully  charged  and  is  too  small  to  overcharge  it. 
Such  arrangements  are  in  use,  for  instance,  for  railway 
signals.  The  danger  exists,  however,  that  in  case  of 
contact  faults  in  the  battery  a  high  voltage  may  occur 
in  the  signal  circuit.  This  is  avoided  if,  as  shown  in 
Fig.  2,  a  neon-helium  tube  1  is  connected  in  series  with 
the  resistor  2. 

It  is  rather  interesting  to  note  that  the  same  arrange- 
ment may  be  used  to  keep  a  battery  constantly  charged 
from  an  alternating-current  network,  as  shown  in  Fig. 
3.  The  neon-helium  tube  1  acts  in  this  case  as  rectifier. 
For  such  purposes  the  anode  is  preferably  surrounded 
by  an  insulating  tube.  The  rectifying  efficiency  is  40 
per  cent,  which  is  sufficient,  since  efficiency  is  far  less 
important  in  such  cases  than  ease  and  simplicity. 
Three  is  a  protective  condenser. 

Finally  a  system  is  described  in  which  the  signal  cir- 
cuit is  supplied  with  current  from  a  storage  battery 
and  the  latter  is  kept  fully  charged  from  a  second  bat- 
tery (hence  the  name  "double-battery  system")  in  such 
a  way  that  the  first  battery  is  never  exhausted.     In 
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i  the  bell  3  h  supplied  with  current  from  the  stor 
batter]    i.     The  same  circuit  contains  ■  relay  2 
winch  opera!  Itch  B  w  Ith  two  pans  of  contact 

Fig    i    how-,  the  system  at  rest      When  the  bell  8  is 
operated,  the  relay  2  is  excited  and  the  auxiliary  bat 
tery  i  la  disconnected  from  the  signal  circuit.    Contact 
is  simultaneously  made  at  the  contact  points  at  the  left 

Land  of  the  illustration  so  that   a  certain  current    (the 

intensity  of  which  to  determined  by  the  resistanci 

passes  from  the  lighting  circuit    into  the  auxiliary  bat 
terj    I.      When  tlu' current   If  mn  hat  tery   I   lor  operating 
the   bell   ■">   stops,   the   relay   armature  drops  anil  eonnec 

tion  is  now  made  of  battery  i  with  battery  i.  'The 
former  now  charges  the  latter.  Battery  I  always  will 
be  fully  charged,  while  an  overcharge  is  prevented  be- 
cause the  number  of  colls  of  1  is  greater  than  that  of  I. 
Several  other  arrangements  of  the  double-battery  sys- 
tem are  also  described.  All  these  arrangements  appear 
to  have  been  tried  for  a  couple  of  years  hut  still  await 
introduetion  on  a  large  scale. 


Generators,  Motors  and  Transformers 

Eddy-Current  Loss  in  Dynamo  Teeth. — F.  W.  CARTER. 
—An  illustrated  article  on  a  simple  rule  for  the  calcula- 
tion of  the  eddy-current  loss  in  dynamo  teeth.  The  rule 
is  that  the  eddy-current  loss  calculated  in  the  ordinary 
manner — that  is,  on  the  assumption  that  the  magnetiza- 
tion varies  with  the  time  according  to  a  sine  law — should 
be  multiplied  by  the  ratio  of  the  pole  pitch  to  the  inter- 
polar  space,  or  divided  by  1  minus  the  ratio  of  pole  arc 
to  pole  pitch ;  since  the  multiplier  is  of  the  order  of  three 
or  four,  its  effect  is  to  reduce  appreciably  the  gap  sep- 
arating accountable  from  actual  iron  losses.  While  this 
rule  is  a  convenient  approximation  for  the  ordinary  use 
of  the  designer,  the  author  also  develops  a  formula  for 
use  in  anomalous  cases. — London  Electrician,  Jan.  21, 
1916. 

Performance  of  Dynamo-Electric  Machinery. — Miles 
Walker. — The  conclusion  of  his  paper  on  the  prede- 
termination of  the  performance  of  dynamo-electric  ma- 
chinery. Several  appendixes  are  given  dealing  with  the 
calculation  of  the  magnetizing  current,  the  armature- re- 
action, the  loss  in  copper  and  iron,  and  the  predetermina- 
tion of  the  temperature  rise.  A  rather  full  account  is 
given  of  the  discussion  which  followed  the  presentation 
of  the  paper  in  London  and  Birmingham. — London  Elec- 
trician, Jan.  21,  1916. 

Traction 

Electric  Railways. — H.  M.  Hobart. — The  conclusion 
of  his  James  Forrest  lecture"  before  the  (British)  In- 
stitution of  Civil  Engineers.  In  the  present  install- 
ment the  author  deals  with  regenerative  braking  on 
the  Chicago,  Milwaukee  &  St.  Paul  Railway  and  then 
describes  the  electrification  of  the  Bluefield  division  of 
the  Norfolk  &  Western  Railway.  The  author  then  dis- 
cusses the  relative  extent  in  the  United  States  of  single- 
phase  and  high-pressure  direct-current  electrification. 
His  table  shows  that  the  high-preSsure  direct-current 
system  has  made  greater  progress  in  recent  years.  But 
it  should  not  be  concluded  that  there  is  no  longer  any 
activity  in  America  in  applying  the  single-phase  sys- 
tem to  railways.  For  tramways  and  light  railways 
single-phase  apparatus  is  generally  admitted  to  be  in- 
ferior, and  no  new  undertakings  have  adopted  the 
single-phase  system  for  several  years.  But  extensive 
single-phase  applications  have  been  made  in  the  elec- 
trification of  sections  of  main-line  railways.  Notable 
among  these  are  the  Norfolk  &  Western  Railway,  the 
New  York,  New  Haven  &  Hartford  Railroad  and  the 
Pennsylvania  Railroad.     The  author  is  satisfied  that 


the  high  pressure  direct  current  system  is  so  distinctly 
Liperior  in  essential  re  peel  as  ultimately  to  insure 
its  general  use  on  main  line  railways  in  preference  to 
the  single-phase  system  or  any  of  its  modifications, 
The  author  quotes  opposite  opinions  by  \\.  <i.  Lamms 
and  W.  S.  Murray.  As  to  the  relative  merits  of  single- 
phase  and  direct-current  locomotives,  the  author  con- 
cludes that,  owing  to  the  lower  "drivcrs-to-drawbar" 
efficiency  and  the  lower  efficiency  of  the  electrical 
equipment  of  single-phase  locomotives,  a  given  output 
from  the  drawbar  will  (taking  into  consideration  all 
the  varieties  of  traffic  on  the  railway)  require  so  much 
greater  consumption  of  electricity  by  the  locomotives 
as  to  offset  fully  any  economies  in  substations  and  dis- 
tribution system.  This  conclusion  concerning  the  rel- 
ative consumption  of  the  two  types  simply  refers  to  one 
of  the  items  entering  into  a  comprehensive  compari- 
son. Among  other  matters  requiring  consideration  are 
the  relative  initial  costs  of  locomotives  of  equal  capa- 
bilities of  the  two  types,  the  relative  outlays  for  re- 
pairs, and  the  relative  reliability.  In  the  concluding 
chapter  the  author  deals  with  the  cost  of  electricity  as 
delivered  at  the  locomotive  with  direct-current  and 
single-phase  systems.  The  conclusions  of  the  paper 
are  to  the  effect  that,  first,  we  are  on  the  eve  of  the 
extensive  employment  of  electric  locomotives  on  rail- 
roads at  present  operated  with  steam  locomotives;  sec- 
ond, that  the  direct-current  system  is  the  most  appro- 
priate and,  third,  that  direct-current  locomotives  for 
use  from  high-pressure  contact  conductors  are  now  a 
thoroughly  demonstrated  success. — London  Electrician, 
Jan.  14,  1916. 

Installations,   Systems  and  Appliances 

Johannesburg. — The  first  part  of  an  illustrated  article 
on  the  municipal  electricity  supply  of  Johannesburg.  The 
plant  has  recovered  from  its  former  troubles  with  old- 
fashioned  steam  plant  and  unreliable  gas  engines.  The 
principal  power  plant  now  contains  ten  generators  of  an 
aggregate  rating  of  13,500  kw.  The  three  largest  sets, 
each  of  3000  kw.,  are  turbo-alternators.  The  smaller 
sets  are  reciprocating  machines.  The  station  also  con- 
tains some  4000  kw.  of  motor-generator  plant  for  con- 
verting alternating  current  to  direct  current.  There 
are  three  distinct  systems-  of  supply  for  the  generating 
station.  The  central  parts  of  Johannesburg  are  supplied, 
both  for  lighting  and  power,  by  a  three-wire  direct-cur- 
rent system  at  230  volts  and  460  volts.  The  outlying 
suburbs  are  fed  by  single  and  two-phase  feeders  (the 
latter  for  power)  at  3000  volts  to  step-down  transform- 
ers, from  which  the  supply  is  taken  at  200  volts  for 
domestic  and  street  lighting.  There  is  also  a  third  sup- 
ply at  600  volts,  direct  current,  for  traction  purposes- 
London  Elec.  Review,  Jan.  21,  1916. 

New  British  Electric  Companies. — A  list  of  the  more 
important  electric  engineering  companies  registeret 
during  1915  in  Great  Britain,  with  their  capital 
Ninety-six  companies  are  listed,  with  an  aggregate 
capitalization  of  $8,770,000. — London  Electrician,  Jan 
7,  1916. 

Electric  Water  Heaters. — A.  Rittershausen.— Ai 
English  translation  in  abstract  of  his  German  paper 
noticed  some  time  ago  in  the  Digest,  analyzing  th 
losses  from  electrical  water  heaters. — London  Elec 
trician,  Jan.  28,  1916. 

Wires,  Wiring  and  Conduits 
Crossing  a  River. — C.  Bohnenberger. — An  ilhis 
trated  article  on  the  methods  employed  on  the  crossin; 
of  a  transmission  line  over  the  Dievenow  between  Ha 
gen  and  Wollin  in  Germany.  Steel  poles  in  concret 
foundations  are  used.  The  calculation  of  the  pole  de 
sign  is  given. — Elek,  Zeit,  Dec.  9,  1916. 
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Electrophysics  and  Magnetism 

Magnetic  Transformation  of  Iron. — Kotaro  Honda 
and  HlROMU  Takagi. — An  account  of  an  experimental 
investigation  of  the  magnetic  transformation  of 
cementite.  The  authors  found  that  on  cooling  the  mag- 
netic transformation  of  cementite  begins  at  220  deg.  C, 
and  on  heating  it  ends  at  the  same  temperature.  This 
is  the  critical  temperature  of  the  cementite.  As  in  the 
case  of  iron  or  other  ferro-magnetics,  the  transforma- 
tion takes  place  gradually,  at  least  in  a  range  from  50 
deg.  to  60  deg.  C.  A  note  is  added  on  a  magnetic  study 
of  the  A-3  transformation  in  pure  iron. — London 
Eng'ing,  Dec.  31,  1915. 

Units,  Measurements  and  Instruments 

Measuring  Small  Capacities. — Will  C.  Baker. — A 
description  of  a  method  which  permits  capacities  as 
small  as  1  cm.  or  2  cm.  to  be  evaluated  by  comparison 
with  the  capacity  of  a  parallel-plate  condenser  of  varia- 
ble plate  distance.  Let  C  be  the  small  system,  of  ca- 
pacity x,  to  be  measured,  one  of  its  "plates"  being 
grounded.  Let  Kx  be  the  capacity  of  the  parallel-plate 
condenser  when  its  plates  (A  and  B)  are  dx  cm.  apart, 
A  being  at  potential,  V  and  B  being  grounded.  First 
A  and  C  are  connected,  then  the  connection  is  broken,  C 
is  discharged,  and  then  the  connection  is  again  made. 
This  operation  is  repeated  n  times.  The  plates  A  and 
B  are  then  drawn  apart  until  the  potential  of  A  returns 
to  V.  If  the  new  plate  distance  is  d2  and  the  corre- 
sponding capacity  K2,  the  author  shows  that 

K1  +  x  =  K1(d2/diy/\ 
A  series  of  determinations  may  be  made  as  follows: 
Start  from  K1  as  the  initial  capacity,  make,  say,  twenty 
contacts  with  C  as  described,  and  restore  the  potential 
by  lowering  the  capacity  to  K2.  Now,  with  K3  as  the 
initial  capacity,  make  twenty  more  contacts  and  obtain 
a  second  value  for  x  by  restoring  the  potential  in  chang- 
ing the  capacity  to  K3.  With  K3  as  the  initial  capacity, 
obtain  a  third  value  for  x,  etc.  Working  in  this  way 
we  obtain  a  series  of  determinations  in  which  any  error, 
either  in  setting  the  plates  to  restore  potential  (i.e.,  in 


the  reading  of  the  electroscope)  or  in  the  reading  of 
the  plate  distance  (d)  in  a  given  observation,  causes  an 
equal  and  opposite  error  in  the  next  succeeding  observa- 
tion. Thus  the  mean  of  such  a  series  should  be  of  a 
higher  accuracy  than  the  mean  of  an  equal  number  of 
disconnected  observations.  The  application  of  the 
method  is  described. — Phys.  Review,  January,  1916. 

Producing  High  Permeability  in  Iron. — Ernest  Wil- 
son.— A  brief  illustrated  paper  on  the  changes  of  per- 
meability of  a  3  per  cent  silicon  alloy  of  iron  over  a 
range  of  the  magnetic  induction  B  from  about  0.5  to 
100.  It  is  shown  that  if  a  ring  consisting  of  laminas  of 
the  material  is  placed  within  a  special  magnetic  shield 
and  then  subjected  to  a  process  of  careful  demagnetiza- 
tion, the  permeability  can  be  largely  increased. — Lon- 
don Electrician,  Jan.  28,  1916. 

Telegraphy,  Telephony  and  Signals 
Principles  of  Modern  Printing  Telegraphy. — H.  H. 
Harrison. — The  first  part  of  an  illustrated  paper  read 
before  the  (British)  Institution  of  Electrical  Engi- 
neers. This  paper  is  divided  into  five  sections.  The 
first  deals  with  the  fundamental  principles  and  leads  up 
to  automatic  stop  and  start.  After  that  follow  trans- 
lation of  signals,  page  printing,  and  the  principles  of 
letter-counting  mechanism.  The  third  section  deals 
with  low-speed  printing  telegraphs  and  chain-relay  sys- 
tems. The  fourth  discusses  synchronism  and  control  of 
phase,  leading  to  synchronism  between  printer  and  dis- 
tributer units.  The  last  part  deals  with  automatic  mul- 
tiple-circuit arrangements,  echelon  working,  repeaters, 
distribution  of  signals  and  quadruple  duplex. — London 
Electrician,  Jan.  28,  1916. 

Miscellaneous 
Electric  Welding. — The  first  part  of  an  illustrated 
serial  giving  notes  on  electric-welding  practice.  After 
introductory  notes  on  the  applicability  of  the  electric- 
welding  process  and  the  strength  of  the  electric  weld, 
the  author  takes  up  the  discussion  of  methods,  begin- 
ning with  arc-welding  methods.  The  article  is  to  be 
continued. — London  Elec.  Review,  Jan.  21,   1916. 


Book  Reviews 

Beitrag  zur   Berechnung   von    Mastfundamenten. 
By  Dr.  Ing.  H.  Frohlich.    60  pages,  61  illus.    Berlin, 
1915:  Ernst  &  Sohn.    Price,  paper,  2.60  marks. 
A  very  practical  mathematical  investigation  of  the 
formulas  ordinarily  employed  in  German  textbooks  on 
the  strength  of  tower  foundations  for  the  support  of 
overhead-line  conductors.     Tests  were  made  of  a  series 
of  steel  lattice  towers  with  bases  of  different  sizes  and 
forms.     Horizontal   deflecting    forces   were   applied   to 
these  towers,  and  the  ensuing  deformations  were  ob- 
served.   As  the  result  of  the  tests  and  of  their  analyses 
the  author  points  out  improvements  which  appear  to  be 
indicated  for  embodiment  in  the  formulas  for  dealing 
with  the  design  of  such  towers.    The  records  of  the  tests 
md  the  computations  based  thereon  make  a  valuable 
ontribution  to  the  literature  of  the  subject. 


plE  Funkentelegraphie.  By  H.  Thurn.  Leipzig  and 
Berlin:  B.  G.  Teubner.  112  pages,  51  illus. 
Price,  1.25  marks. 
I  A  very  practical  little  treatise  on  radiotelegraphy 
rom  the  German  point  of  view,  now  appearing  in  its 
ihird  edition.  It  is  descriptive  and  not  mathematical 
p  its  treatment.  There  are  nine  chapters  devoted  to 
he  following  topics:     Fundamental  principles,  histor- 


ical outline,  constructive  details,  principal  sending  and 
receiving  systems,  different  types  of  stations,  prin- 
ciples of  radiotelephony,  examples  of  telephonic  sys- 
tems, influence  of  radio  communication  on  cable  teleg- 
raphy, and  radiotelegraphy  in  commercial  marine 
service.  The  book  occupies  a  middle  ground  between 
a  popular  treatise  and  a  technical  textbook.  It  is  devoid 
of  algebra. 


Books    Received 

Mechanical  Drafting.  By  Charles  B.  Howe.  New 
York:  John  Wiley  &  Sons,  Inc.  148  pages,  166  illus. 
Price,  $1.75. 

The  Elements  of  Mechanics  of  Materials.  By  C.  E. 
Houghton.  New  York:  D.  Van  Nostrand  Company. 
216  pages,  94  illus.    Price,  $2. 

Annuaire  pour  TAn  1916.  Published  by  the  Bureau 
of  Longitudes.  Paris:  Gauthier-Villars  &  Co.  900 
pages,  illustrated.     Price,  1.50  francs. 

Pole  and  Tower  Lines  for  Electric  Power  Transmis- 
sion. By  R.  D.  Coombs.  New  York:  McGraw-Hill  Book 
Company,  Inc.     272  pages,  163  illus.     Price,  $2.50. 

An  Elementary  Manual  of  Radiotelegraphy  and 
Radiotelephony  for  Students  and  Operators.  By  J.  A. 
Fleming.  New  York:  Longmans,  Green  &  Company. 
360  pages,  illustrated.    Price,  $2. 
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George  J.  Baldwin,  president  of  the 
Savannah  (Ga.)  Electric  Company,  and 
other  utilities  operated  by  the  Stone  & 
Webster  interests,  has  been  elected 
vice-president  of  the  American  Interna- 
tional Corporation,  recently  formed  to 
extend  the  foreign  financial  and  com- 
mercial relations  of  the  United  States. 
Mr.  Baldwin  plans  in  the  future  to 
spend  most  of  his  time  in  New  York 
City,  but  will  not  relinquish  his  connec- 
tions in  the  South  as  president  of  the 
Savannah  Electric  Company,  the  Jack- 
sonville Traction  Company,  the  Key 
West  Electric  Company,  the  Pensacola 
Electric  Company  and  the  Tampa  Elec- 
tric Company.  It  is  stated  that  Mr. 
Baldwin  will  have  immediate  direction 
of  the  investigations  that  will  precede 
affiliations  and  investments  by  the 
American  International  Corporation. 
Charles  A.  Stone,  of  Stone  &  Webster, 
is  president  of  the  American  Interna- 
tional Corporation. 

E.  W.  Rising,  who  for  the  last  two 
years  has  been  connected  with  the 
Great  Shoshone  &  Twin  Falls  Water 
Power  Company  of  Twin  Falls,  Idaho, 
has  been  appointed  secretary,  treas- 
urer and  general  manager  of  the  Hailey 
Electric  Company  of  Hailey,  Idaho,  suc- 
ceeding John  R.  Hart,  resigned. 

G.  Wilbur  Hubley,  former  chief  en- 
gineer of  the  old  Louisville  Lighting 
Company,  Louisville,  Ky.,  has  just  been 
appointed  an  honorary  member  of  the 
Engineers  and  Architects'  Club  of 
Louisville  in  appreciation  of  his  work 
in  building  up  the  organization  at  the 
time  he  served  as  its  president.  Mr. 
Hubley  is  now  connected  with  the  elec- 
trical department  of  the  Jones  &  Laugh- 
lin  Steel  Company  of  Pittsburgh,  and 
makes  his  residence  at  the  Franklin 
Hotel,  Woodlawn,  Pa. 

W.  S.  Long  has  been  appointed  treas- 
ury representative  of  the  Westinghouse 
Electric  &  Manufacturing  Company  in 
its  Chicago  office,  effective  Feb.  1.  Mr. 
Long  has  been  in  the  treasury  depart- 
ment at  Pittsburgh  for  about  eleven 
years.  Maintaining  a  division  of  the 
treasury  department  at  branch  offices  is 
a  part  of  the  new  organization  scheme 
of  the  Westinghouse  company  and  is 
designed  to  facilitate  the  work  of  the 
credit  and  collection  departments  and 
generally  to  improve  the  business  rou- 
tine. 


Men 
of  the  Industry 

Change*  In  Penonnel 

and  Position- 
Biographical  Notes 


Cornell  Ridderhof,  who  was  until  re- 
cently  advertising  manager  for  Elec- 
trical Prosperity  Week  on  the  staff  of 
the  Society  for  Electrical  Development, 
Inc.,  has  been  appointed  advertising 
manager  of  the  Coles  Picture  Machine 
Corporation,  120  West  Forty-first 
Street,  New  York  City.  Prior  to  April, 
1915,  Mr.  Ridderhof  was  manager  of 
the  advertising  department  of  the  Hot- 
point  Electric  Company  of  Ontario,  Cal. 

Du  Pont  Guerry,  Jr.,  who  has  been 
appointed  a  member  of  the  firm  of 
Huntington  &  Guerry,  electrical  engi- 
neers and  mill-plant  contractors  of 
Greenville,  S.  C,  is  a  native  of  Macon, 
Ga.,  and  was  graduated  from  the  Ala- 
bama Polytechnic  Institute  at  Auburn 
in  1906.  After  experience  in  the  test- 
ing department  of  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  Mr. 
Guerry  entered  the  office  of  J.  E.  Sir- 
rine  of  Greenville,  S.  C,  a  leading  mill 
engineer,  with  whom  he  remained  eight 
years  as  an  engineer  in  the  electrical 
department.  For  a  year  Mr.  Guerry 
was  also  superintendent  of  construction 
with  the  Reedy  River  Power  Company. 


Capt.  William  H.  G.  Bullard,  super- 
intendent of  the  Naval  Radio  Service 
in  charge  of  operation  of  stations,  with 
headquarters  at  Arlington,  Va.,  has  ac- 
cepted an  appointment  as  vice-president 
of  the  National  Amateur  Wireless  As- 
sociation, the  members  of  which  are 
planning  courses  of  instruction  by 
which  to  make  themselves  of  service 
to  the  government  in  event  of  war. 
Captain  Bullard  has  invited  amateur 
operators  to  write  him  expressing  their 
willingness  to  serve  the  country  in  case 
of  need.  Captain  Bullard  is  a  director 
of  the  Institute  of  Radio  Engineers, 
and  recently  presided  as  judge  of  the 
naval  inquiry  board  which  investigated 
the  causes  of  the  explosion  on  board 
the  submarine  E-2  in  the  New  York 
navy  yard. 


Frank  W.  Smith,  who  as  second  vice- 
president  of  the  United  Electric  Light 
&  Power  Company,  New  York  City,  has 
for  a  number  of  years  been  the  active 
managing  executive  of  the  organiza- 
tion, has  just  been  appointed  general 
manager  of  the  company  through  the 
action  of  its  board  of  directors.  Mr. 
Smith  is  one  of  the  early  central-sta- 
tion men,  having  been  continuously  con- 
nected with  the  United  company  and 
its  predecessors  since  1880,  a  period  of 
thirty-six  years.  Mr.  Smith  first  be- 
came identified  with  the  old  United 
States  Illuminating  Company  as  office 
boy.  Mr.  Smith  is  a  past-president  of 
the  Electric  Vehicle  Association  of 
America,  and  for  some  years  he  has 
been  chairman  of  the  lamp  committee 
of  the  National  Electric  Light  Associa- 
tion. 

James  D.  Andrew,  superintendent  of 
the  station  engineering  department  of 
the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  is  now  on  leave  of  ab- 
sence in  Chile,  where  he  will  make  a 
report  on  the  40,000-kw.  power  plant 
of  the  Chile  Copper  Company,  the  own- 
ers of  which  are  considering  making  a 
large  extension. 

Prof.  William  Lispenard  Robb  of  the 
Rensselaer  Polytechnic  Institute,  Troy. 
N.  Y.,  has  been  retained  by  Cortiand 
Field  Bishop  of  Lenox,  Mass.,  to  make 
an  expert  examination  of  the  affairs 
and  property  of  the  Lenox  Electro 
Light  Company,  as  a  part  of  a  water- 
supply  development  later  to  be  passed 
upon  by  the  Massachusetts  Gas  and 
Electric  Light  Commission. 

Samuel  W.  Fleming,  Jr.,  of  Harris- 
burg,  Pa.,  who  has  just  been  appointed 
a  member  of  the  firm  of  Farley  Gan- 
nett, consulting  engineers,  of  that  city. 
is  a  graduate  of  Lehigh  University, 
class  of  1909.  For  three  years  aftei 
graduation  Mr.  Fleming  was  identified 
with  the  Central  Hudson  Gas  &  Elec- 
tric Company  of  Poughkeepsie,  N.  "i  • 
as  power  engineer,  and  he  has  recenth 
been  engaged  in  making  reports  on  anc 
investigations  of  electrical  properties  ii 
the  East  and  Middle  West.  In  his  nev 
connection  Mr.  Fleming  will  devot( 
himself  to  the  electrical  work  of  th< 
firm,  giving  special  attention  to  'the  de 
sign  and  construction  of  electrical  prop 
erties,  valuations  for  rate  adjustments 
and  the  operation  of  electrical  system? 
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F.  H.  Moore,  the  newly  elected  presi- 
dent of  the  Western  Association  of 
Electrical  Inspectors,  is  a  practical 
man  who  has  risen  through  the  ranks. 
His  early  experience  in  the  industry 
was  gained  in  inside  and  outside  wir- 
ing and  in  telephone  work.  Since  1904 
he  has  been  connected  with  the  Indiana 
Inspection  Bureau  at  Indianapolis, 
Ind.,  and  he  is  now  chief  electrical  in- 
spector of  that  bureau. 

E.  W.  Hammond,  secretary-treasurer 
of  the  Avery  &  Loeb  Electric  Com- 
pany, Columbus,  Ohio,  has  been  elected 
president  of  the  Columbus  Association 
of  Credit  Men. 


Irving  Bugg  has  resigned  as  adver- 
tising manager  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  to 
join  the  staff  of  the  Vacuum  Oil  Com- 
pany, New  York  City,  as  advertising 
manager. 

L.  W.  Wade,  formerly  auditor  of  the 
Vicksburg  (Miss.)  Light  &  Traction 
Company,  has  been  appointed  auditor 
of  the  group  of  electric  and  gas  prop- 
erties in  northwestern  Iowa  operated 
by  Elston,  Clifford  &  Company,  Chi- 
cago, with  headquarters  at  Humboldt, 
Iowa. 

W.  H.  Burke,  assistant  electrical  en- 
gineer of  the  Milwaukee  Electric  Rail- 
way &  Light  Company,  was  the  guest 
of  honor  at  a  farewell  banquet  on  Feb. 
11  tendered  by  about  seventy-five  of 
his  associates  and  friends  upon  his  res- 
ignation to  become  assistant  to  M.  M. 
Phinney,  district  manager  of  the 
Southwestern  interests  of  Stone  & 
Webster,  with  headquarters  at  Boston, 
Mass.  Prior  to  his  becoming  connected 
with  the  Milwaukee  campaign  in  1914 
Mr.  Burke  had  been  in  the  employ  of 
the  Stone  &  Webster  Management  As- 
sociation for  about  four  years,  one  year 
of  this  time  having  been  spent  in  the 
general  offices  in  Boston,  while  for 
about  three  years  he  was  assistant  to 
the  manager  of  the  Dallas  (Tex.)  prop- 
erties of  Stone  &  Webster. 

Lane  Schofield,  who  has  been  ap- 
pointed manager  of  the  New  York  of- 
fice of  Harvey  Hubbell,  Inc.,  was  for- 


merly district  manager  of  the  West- 
inghouse  Lamp  Company  at  Cincinnati, 
and  also  manager  of  the  detail  and  sup- 
ply department  of  the  Westinghouse 
Electric  &  Manufacturing  Company  at 
Baltimore. 

George  W.  Bacon  of  the  engineering 
firm  of  Ford,  Bacon  &  Davis,  New  York 
City,  has  joined  the  export  department 
of  J.  P.  Morgan  &  Company.  Although 
retaining  his  connection  with  the  engi- 
neering firm,  Mr.  Bacon  will  devote  all 
his  time  to  the  Morgan  interests,  the 
export  department  of  which  is  engaged 
largely  in  buying  supplies  for  the 
Allies. 


J.  Rae  Wilson,  district  engineer  of 
the  Canadian  Westinghouse  Company, 
Ltd.,  Vancouver,  B.  C,  was  killed  in  the 
wreck  on  the  Great  Northern  Railway, 
Jan.  22,  caused  by  a  snowslide  near 
Corea,  Wash. 

Prof.  Nathaniel  Craighill,  director  of 
the  Brooklyn  Edison  company's  school, 
died  suddenly  Feb.  7,  following  a  very 
brief  illness.  Professor  Craighill  was 
in  1904  a  member  of  the  staff  of  the  old 
American  Electrician. 

Frederick  Bucherer,  a  pioneer  sales- 
man in  the  electrical  field,  died  Feb.  7 
after  a  short  illness.  Mr.  Bucherer  had 
been  salesman  for  the  Diehl  Manufac- 
turing Company,  Elizabeth,  N.  J.,  for 
more  than  twenty-two  years. 

George  Alexander  Macbeth,  president 
of  the  Macbeth-Evans  Glass  Company, 
lighting-fixture  manufacturer  of  Pitts- 
burgh, Pa.,  died  at  Pittsburgh  Feb.  11. 
Mr.  Macbeth  had  been  actively  engaged 
in  the  manufacture  of  glassware  for 
fifty  years. 

Delos  A.  Chappell  of  Riverside,  Cal., 
president  of  the  Nevada-California 
Electric  Corporation,  died  in  a  hospital 
at  Denver,  Col.,  Feb.  9.  Mr.  Chappell 
was  ^sixty-nine  years  of  age.  A  native 
of  New  York,  he  went  West  in  1883 
and  was  widely  known  in  Western 
financial  circles.  Burial  took  place  at 
Kalamazoo,   Mich. 

Dr.  Louis  Duncan,  twice  elected 
president  of  the  American  Institute  of 
I  Electrical  Engineers  and  one  of  the 
I  most  brilliant  engineers  of  his  genera- 


Obituary 

tion,  died  at  his  home  in  Pelham  Manor, 
near  New  York  City,  Feb.  13,  at  the 
age  of  fifty-four.  Graduating  from  An- 
napolis in  1880,  Dr.  Duncan  continued 
in  the  navy  until  1886,  taking  part 
meanwhile  in  special  studies  and  inves- 
tigations at  Johns  Hopkins  University 
which  led  to  the  determination  of  the 


ohm  as  the  international  unit  of  re- 
sistance. Later,  joining  the  faculty  of 
Johns  Hopkins,  he  established  and  took 
charge  of  the  course  of  electrical  engi- 
neering there,  continuing  in  this  posi- 
tion fourteen  years.  Meanwhile,  how- 
ever, Dr.  Duncan  engaged  in  much  im- 
portant outside  engineering  work  as  a 


member  of  the  famous  consulting  firm 
of  Sprague,  Duncan  &  Hutchinson,  New 
York  City,  his  associates  being  Frank 
J.  Sprague  and  Cary  T.  Hutchinson. 
Among  the  important  installations  for 
which  Dr.  Duncan  acted  as  consulting 
engineer  were  the  electrification  of  the 
Baltimore  tunnels  of  the  Baltimore  & 
Ohio  Railroad  and  the  equipment  of  the 
Third  Avenue  system  in  New  York  City. 
Later  he  was  also  consulting  engineer 
for  the  New  York  City  Rapid  Transit 
Commission.  In  1899,  when  the  Massa- 
chusetts Institute  of  Technology  erected 
a  new  electrical  laboratory,  Dr.  Duncan 
was  called  upon  to  inaugurate  the  new 
electrical  course,  and  he  remained  as 
head  of  the  engineering  department 
until  1904.  At  the  time  of  his  death 
Dr.  Duncan  was  a  member  of  the  firm 
of  Duncan,  Young  &  Company,  con- 
sulting engineers,  New  York.  He  served 
as  president  of  the  A.  I.  E.  E.  from 
1895  to  1897.  During  the  Spanish- 
American  War  he  was  a  major  of 
United  States  Volunteers.  Dr.  Dun- 
can's remarkable  powers  of  engineering 
and  mathematical  analysis  enabled  him 
to  reach  accurate  and  brilliant  solutions 
of  many  intricate  problems,  and  in  his 
later  practice  as  a  consulting  engineer 
for  a  number  of  large  electrical  and 
water-power  corporations  he  directed 
the  expenditure  of  great  sums  of  money 
on  engineering  works.  He  was  an  hon- 
orary member  of  the  Franklin  Institute 
of  Philadelphia  and  held  memberships 
in  the  Mathematical  Society  of  France 
and  in  the  Physical  Society  of  France. 
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NEW  APPARATUS   AND  APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  fin-  Electrical  Field 


Tungsten  Arc  Lamp  for  Projector  Lanterns 


In  the  ELECTRICAL  World  of  Jan.  1,  page  52,  there 
was  given  an  abstract  of  a  communication  to  the  Journal 
of  the  (British)  Institution  of  Electrical  Engineers 
prepared  by  E.  A.  Gimingham  and  S.  R.  Mallard  de- 
scribing a  new  tungsten  arc  lamp  developed  by  the  Edi- 
son &  Swan  United  Electric  Light  Company,  Ponders 
End,  Middlesex,  England.  In  this  communication  it  was 
stated  that  in  1913  experiments  were  started  in  the  lamp 
research  laboratory  of  the  above-named  company  at  its 
Ponders  works  with  the  object  of  making  a  lamp  having 
the  characteristics  of  the  ordinary  incandescent  lamp — 
that  is  to  say,  as  regarded  shape  and  size  of  bulb,  stem 
and  cap — but  having  as  the  source  of  light  an  arc  with 
electrodes  of  tungsten  or  other  suitable  refractory  mate- 
rial burning  in  an  inert  gas  such  as  nitrogen  or  argon. 
The  lamp  in  the  form  shown  herewith  is  now  being 
placed  on  the  market  for  use  with  projector  lanterns 
and  has  received  the  name  of  "Pointolite"  lamp. 

The  lamp  illustrated  is  designed  only  for  use  on  direct 
current.  The  light-giving  part  of  the  lamp  is  a  small 
ball  of  tungsten  which  gives  a  point  of  light  far  exceed- 
ing in  its  intensity,  it  is  claimed,  anything  hitherto 
obtained.  It  can  be  readily  seen  that  this  light  source 
can  be  very  effectively  controlled  by  means  of  suitable 
lenses  and  reflectors,  and  when  used  in  projection  lan- 
terns it  produces  a  perfect  disk  of  light,  the  manufac- 
turer claims,  on  the  screen,  without  any  blurs  or  inequal- 
ities. The  plug  on  the  right  of  the  resistance  box  in 
Fig.  1  is  connected  to  an  ordinary  lighting  socket. 
Three  wires  connect  the  lamp  to  the  resistor,  and  when 
the  push  switch  on  the  left-hand  side  of  the  resistance 
box  is  pressed  it  causes  the  ionizing  filament  in  the 
lamp  to  glow.  The  arc  strikes  almost  immediately,  and 
the  push  switch  must  then  be  released.  Care  must  be 
taken  in  connecting  the  lamp  so  that  the  correct  polarity 
is  maintained.  The  resistance  box  is  so  arranged  that 
by  means  of  the  two-prong  plug  shown  in  the  middle  of 
the  box  it  can  be  employed  for  any  voltage  from  100 
volts  to  250  volts. 

Referring  to  the  diagram  shown  in  Fig.  2,  the  opera- 
tion of  the  lamp  is  briefly  as  follows :  The  current  first 
passes  through  the  ionizer  circuit  BB',  causing  the 
filament  to  incandesce  at  a  temperature  sufficient  to 
ionize  the  gas  between  it  and  the  positive  electrode  E. 


At  first  a  small  current  flows  in  the  arc  circuit,  this 
current  rapidly  increasing  until  the  cut-out  is  operated. 
This  cut-out  breaks  the  ionizer  circuit  and  the  arc  is 
"struck,"  the  striking  being  assisted  by  the  removal 
of  the  ionizer  circuit,  which,  of  course,  shunts  the  arc 
circuit.     The  heat  rising  from  the  arc  causes  the  ex- 


ill 
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FIGS.  2  AND  3- 


-DIAGRAMMATIC  AND  OUTSIDE  VIEWS  OF  DIRECT- 
CURRENT  TUNGSTEN   ARC  LAMP 


pansion  strip  F  to  warp,  thereby  moving  the  arc  to 
another  position  on  the  ionizer.  On  switching  off  the 
current  the  electrode  returns  to  its  original  position, 
having  left  the  inactive  part  and  coming  to  rest  oppo- 
site the  still  active  portion  of  the  ionizer.  By  this 
means  the  lamp  may  be  restarted  at  any  period  of  its 
life  without  difficulty.  Practically  the  whole  of  the 
intense  white  light  emanates  from  a  small  globule  of 
fused  tungsten  0.1  in.  in  diameter. 

In  the  construction  of  the  highest  candle-power  lamps 
the  expansion  strip  is  dispensed  with,  use  being  made 
of  the  fact  that  in  the  cases  of  the  more  powerful  arcs 
there  is  a  greater  tendency  for  the  arc  to  pass  across 
the  shortest  gap.  After  striking  from  the  filament  tc 
the  edge  of  the  electrode,  the  arc  rises  to  the  thickened 
portion  immediately  opposite. 

Where  even  illumination  is  required  in  all  directions 
spherical  electrodes  are  most  suitable.  Electrodes  car 
be  made  of  any  desired  shape,  however,  and  a  flat  bast 
or  disk  mounted  vertically  is  said  to  be  an  ideal  light 


FIG.    1 — LAMP   WITH   REFLECTOR  READY   TO   BE   INSERTED 


FIG.  4 LAMP  INSERTED  IN  PROJECTOR  LANTERN  READY  FOR  OS 
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source  for  projecting  purposes.  The  lamp  is  so  well 
adapted  for  projection  work  that  there  is  every  reason 
to  believe,  it  is  claimed,  that  it  will  supersede  all  other 
sources  of  light  for  this  purpose.  It  gives  a  constant 
and  uniform  screen  illumination,  while  there  is  no  flick- 
ering and  danger  of  fire.  The  bulb  of  the  lamp,  al- 
though smaller,  does  not  become  so  hot  as  that  of  the 
0.5-watt  metal-filament  lamps.     The  lamp  requires  no 


attention  while  burning,  so  that  the  whole  of  the  oper- 
ator's time  is  free  to  attend  to  his  apparatus.  Lamps 
of  1000-cp.  to  2000-cp.  ratings  are  suggested  as  suit- 
able for  motion-picture  work,  and  lamps  of  200-cp.  to 
300-cp.  ratings  for  ordinary  lantern  work.  Various 
models  of  the  lamp  are  being  prepared  by  the  Edison  & 
'Swan  company  for  use  in  motion-picture  lanterns, 
search  lanterns  and  for  other  technical  purposes. 


Monogram-Clock  Control 
Apparatus 

The  Reynolds  Electric  Company  of 
Chicago  and  New  York  has  just  com- 
pleted a  very  intricate  controller  for 
a  monogram  clock  built  by  the  Gillette 
Electric  Company  for  a  prominent  sign 
company  in  Havana,  Cuba,  as  shown  in 
the  accompanying  illustration.  The 
switching  apparatus  consists  of  seventy- 
six  individual  switches,  controlling  a 
like  number  of  circuits  in  four  mono- 
grams, flashing  on  the  time  of  day  or 
night.  The  gearing  in  itself  is  very 
intricate,  inasmuch  as  there  are  numer- 
ous cams,  one-tooth  gears  and  Geneva 
movements,  since  it  is  necessary  to  re- 
volve the  lower  cylinder  once  every 
minute,  the  middle  cylinder  once  every 
hour  and  the  top  cylinder  once  every 
twelve  hours.  Accurate  timing  gears 
are  therefore  essential,  and  this  mech- 
anism is  built  so  that  it  will  rot  vary  a 
fractional  part  of  a  second.  One  of 
the  two  switches  on  the  right,  next  to 
the  gear  housing,  controls  the  relay, 
which  in  turn  is  controlled  by  the  mas- 
ter clock.  The  other  switch  controls 
the  motor  circuit,  the  latter  starting 
and  stopping  once  every  sixty  seconds, 
thus  making  the  motor  duty  extremely 
severe.  The  entire  mechanism  is  built 
specially  for  this  work  and  represents 
an  unusual  engineering  feat.  Particu- 
lar attention  is  directed  to  the  motor, 
which  is  also  specially  designed  on  ac- 
count of  the  peculiarities  of  its  service. 
It  is  of  the  220-volt,  single-phase  in- 
duction type,  rated  at  1/16  hp.  Con- 
trary to  precedent,   the   motor  is   con- 


ing and  stopping,  the  stator  has  been 
wound  so  that  no  internal  starting 
switch  would  be  required  in  the  winding 
circuit.  The  starting  torque  of  the 
motor  has  not  been  affected  by  this 
change  and  no  "arc"  or  "flash"  is 
caused,  it  is  claimed,  by  the  opening 
of  the  ordinary  centrifugal  acting 
switch. 


Four-Pole  Motors  for  Driving 
Ventilators 

For  driving  its  directly  connected 
ventilating  apparatus  at  a  variety  of 
speeds,  the  B.  F.  Sturtevant  Company, 


FOUR-POLE    VENTILATING    MOTOR 

Boston,  Mass.,  will  use  a  line  of  four- 
pole  motors  designated  as  type  D, 
ranging  in  rating  from  7  hp.  to  50  hp., 
instead  of  the  type  H  four-pole  motors 


They  may  also  be  adapted  for  driving 
printing  presses,  machine  tools,  laundry 
machines,  hoists  and  elevators,  or  any 
other  type  of  machine  requiring  a  con- 
stant or  variable  drive.  Particular  at- 
tention is  directed  by  the  manufacturer 
to  the  accessibility  of  the  brush-gear 
brushes  and  commutator  of  these  ma- 
chines, which  make  them  useful  also 
as  generators. 

The  motors  are  being  made  in  the 
inclosed  or  water-tight  form  for  oper- 
ation in  dusty  or  damp  places  or  out 
in  the  open  and  in  the  semi-inclosed 
type  for  use  in  machine  shops,  where 
there  is  a  continual  hazard  from  fall- 
ing objects.  The  machines  are  also 
being  built  so  that  two  of  them  can  be 
connected  together  and  operated  as  bal- 
ancer or  motor-generating  sets.  In  the 
development  of  the  machines  the  manu- 
facturer points  out  that  special  atten- 
tion has  been  paid  to  the  commutator 
characteristics  as  well  as  to  the  selec- 
tion of  brushes. 

The  armature  is  constructed  on  a 
cast-iron  spider  keyed  to  the  shaft.  The 
armature  core  is  built  up  of  soft  an- 
nealed steel  punchings,  each  insulated 
by  a  coat  of  japan.  Ventilating  slots 
are  provided  to  permit  free  circulation 
of  air.  The  commutator  is  built  up 
separately  and  then  mounted  directly 
on  the  armature  spider.  The  bars  are 
of  hard-drawn  copper  insulated  from 
each  other  by  mica  and  insulated  from 
the  supporting  rings  by  mica  rings  and 
bevels.  The  end  cases  which  carry  the 
bearings  are  of  skeleton  construction 
clamped  to  recesses  in  the  magnet 
frame    by   four    bolts    and   are    spaced 
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INTRICATE    MOTOR-DRIVEN    CONTROL    APPARATUS    FOR    OPERATING  MONOGRAM  CLOCK 


tructed  without  a  cut-out  or  starting 
witch,  and  while  the  windings  consist 
f  both  starting  and  running  coils,  in 
Ifder  to  eliminate  any  possible  switch 
ouble  due  to  the  frequency  of  start- 


heretofore  employed.  The  new  ma- 
chines are  especially  designed  for  con- 
tinuous service  at  full  load  for  operat- 
ing fans,  exhausters,  high-pressure 
blowers,    air   compressors    and    pumps. 


equally  so  that  the  motor  may  be  bolted 
to  the  floor  or  ceiling  without  additional 
machine  work.  Each  end  of  the  hous- 
ing is  provided  with  an  aluminum  oil 
catcher   which    is    so    constructed   that 
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there  will  be  n<>  leakage  of  «>il  along 
iii,-  h.iit  to  the  armature  and  commu 
tutor  of  the  machine.  The  outer  end 
of  the  bearing  bousing  on  the  commu 
tator  end  la  entirely  closed  up  by  ■ 
cap.  An  aluminum  cover  is  provided 
over  the  oil  ring  opening  and  is  of  such 
design  thai  it  will  close  11  elf  auto- 
matically, tims  preventing  dust,  and  dirt 
getting  into  the  bearing.  An  overflow 
oil  bearing  is  provided  so  thai  oil  will 
not  flow  over  Into  the  machine  while 
replenishing. 

Tin-  brush  Hug  is  clamped  over  the 
bearing  housing  and  the  brush  is  rigidly 
locked  in  place  by  a  substantia]  bolt. 

The     brush     studs     are     clamped     into 

brackets  with  metal-to-metal  contacts, 
thus  securing  against  the  liability  of 
the  holts  getting  loose  from  the  shrink- 
age of  insulating  materials.  The  brush 
holders,  of  recent  design  and  known  as 
"Sturtevant  universal"  brush  holders, 
are  so  arranged  that  the  brushes  can 
be  adjusted  during  the  operation  of  the 
machine  without  relieving  the  tension 
on  them.  They  can  also  be  removed  for 
inspection  without  changing  the  ten- 
sion. The  tension  is  regulated  by  a 
ratchet  wheel  of  such  design  that  the 
notches  will  not  wear  out,  it  is  asserted, 
and  the  spring  is  always  securely  locked 
in  position.  These  tension  springs  are 
of  phosphor  bronze. 


Large-Size  Porcelain  Socket 

A  porcelain  socket  of  the  "Mogul" 
type  fitted  with  a  cast-iron  yoke  has 
recently  been  developed  by  Harvey 
Hubbell,  Inc.,  Bridgeport,  Conn.  The 
yoke  is  tapped  for  %-in.,  1.5-in.  or  0.75- 
in.  pipe  or  rod  as  desired.  The  sockets 
are  especially  suited,  it  is  pointed  out, 
for  general  outside  illumination  where 
sockets  which  can  be  threaded  directly 
to  the  ends  of  solid  arms  or  brackets 
are  required.  The  design  of  the  yoke 
permits  ample  room  for  the  conductors 
to  be   strung   from   the   socket  to   the 


Dustproof  Commercial  and  In- 
dustrial Lighting  Fixture 

a  lighting  fixture  La  which  are  com 

hined  the  advantages  riven  i>y  ■  dif 

fusing  bowl   and  a   shade,  and   in  which 

ample  ventilation  Is  said  to  be  given  in 

spite  of  the  fact  thai  the  lamp  is  totally 
inclosed    in    a    dustproof   globe,   is    being 


FIG.  1 — DUST-PROOF  FIXTURE  WITH  CHAIN 
SUSPENSION 

marketed  by  the  Beardslee  Chandelier 
Manufacturing  Company  of  210  South 
Jefferson  Street,  Chicago,  under  the 
trade  name  of  "Denzar" 

The  fixture  consists  Essentially  of  a 
ventilated  porcelain-enameled  cast-iron 
holder,  a  white  opal-glass  shade  at- 
tached to  the  holder  by  three  holder 
screws,  and  a  lower  bowl.  The  princi- 
pal features  of  the  fixture  are  centered 
about  this  lower  bowl.  It  is  made  of  a 
single  piece  of  glass,  the  top  portion  of 
which  is  of  clear  glass,  constructed  with 
a  reverse  curvature.  The  bottom  por- 
tion of  the  bowl  is  made  of  the  same 
clear  glass,  coated  on  the  outside  with 
an     indestructible     diffusing     enameled 


PORCELAIN  SOCKET  WITH  CAST-IRON  YOKE- 

feed  wires  instead  of  drawing  them 
through  conduit  or  the  supporting  arm 
of  the  fixture.  Conductors  can  be  easily 
attached  to  large-head  binding  screws 
and  led  through  an  opening  in  the  top 
of  the  porcelain,  thence  diverging  to 
either  side  of  the  iron  bracket  for  at- 
tachment to  the  feeder.  Sockets  of  the 
type  shown  are  also  considered  desir- 
able for  use  in  inclosed  or  husk  work, 
since  the  convenience  in  wiring  and  the 
ease  of  attachment  reduce  assembling 
and  wiring  costs. 


since  the  i. owl  i     made  of  a    ingle 
piece  of  glass,  no  openings  are  avail 
able    for    admitting    dust    or    in 

Whatever    dust   particles    may    settle   "n 

i  he  revei  e  cui  ved  cleai  gla  a  surface 
of  the  globe  may  be  wiped  off  with  a 
cloth  or  a  feather  duster  without  di 
assembling  the  fixture.  At  the  ba  <■  of 
the  lamp  a  Steel  baffle  plate,  white- 
enameled  and  designed  to  carry  out  the 
contour  of  the  shade  and  give  ;i  finished 
appearance  to  the  fixture,  catches  that 
small  portion  of  light  sent,  upward  by 
the  lamp  and  reflects  it  to  the  bowl. 

The  fixture  is  now  being  made  in 
suitable  sizes  for  accommodating  200- 
watt,  300-watt,  400-watt  and  500-waq 
lamps.  A  size  suitable  for  100-watt 
lamps  will  be  ready  in  a  short  time.  In 
the  smallest-sized  unit  a  14-in.  shade 
and  an  8-in.  globe  will  be  used  with  a 
5-in.  fitter.  For  the  medium  sizes  the 
shade  measures  17  in.,  the  globe  10  in. 
and  the  fitter  0  in.  Dimensions  for  the 
largest  unit  are:  Shade,  20  in.;  bowl, 
12  in.,  and  fitter,  7  in. 

In  buildings  of  saw-tooth  construc- 
tion, and  other  structures  where  the 
illumination  of  the  ceiling  is  not  desir- 
able, 20-in.  and  19-in.  radial  steel  re- 
flectors are  used  in  these  units  instead 
of  opal-glass  shades.  The  illustrations 
herewith  show  the  complete  unit  and 
a  sectional  view  of  its  interior  construc- 
tion. 


FIG.    2 — PHANTOM    VIEW    OF    DUST-PROOF 
FIXTURE 

finish.  The  bowl  is  suspended  from  the 
holder  instead  of  from  the  shade,  as  is 
the  usual  practice,  so  that  no  support- 
ing rods  are  needed  between  the  bowl 
and  the  shade. 


Electric  Water  Heater 

An  interesting  electric  household  ap- 
pliance which  is  particularly  well 
adapted  for  use  where  electric  service 
rates  are  low  is  the  water  heater  shown 


FIGS.     1     AND    2— HEATING    ATTACHMENT 
WITH  COVER  ON  AND  REMOVED 

herewith,  which  may  be  attached  to  an 
existing  supply  system  in  connection 
with  a  water  tank  as  shown  in  Fig.  3. 
Referring  to  Fig.  3,  the  heater  A  is 
mounted  on  a  circulating  pipe  connected 
to  the  top  and  bottom  of.  a  water  tank 
B  as  shown.  As  the  water  become- 
heated  it  tends  to  rise  and  is  delivered 
into  the  top  of  the  tank.  At  the  same 
time  the  cold  water  flows  into  the  cir- 
culating pipe  from  the  bottom  of  the 
tank.  Thus  a  continuous  circulation  is 
maintained,  and  the  water  in  the  tank  is 
gradually  heated  from  the  top  down- 
ward. Hot  water  is  drawn  off  through 
pipe  D  and  cold  water  enters  througr 
pipe  C.  The  circulation  is  said  to  bf 
sufficiently  slow  to  allow  hot  water  tc 
be    drawn    off    a    few    minutes'   aftei 
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switching  on  the  current.  Provision  is 
made  for  removing  deposits  in  the  cir- 
culating pipe  through  the  plug  E.  The 
heater  is  fitted  with  two  1.25-in. 
screwed  unions  to  allow  it  to  be  quickly 
removed  and  replaced.  Heating  attach- 
ments for  existing  water  tanks  are 
fitted  with  covers  as  shown  in  Figs.  1 
and  2.  These  heating  outfits  are  being 
made  in  five  different  types,  type  No.  1 
having  a  tank  with  a  capacity  of  23 
gal.  and  a  heating  unit  rated  at  350 
watts,  type  No.  2  a  tank  with  a  ca- 
pacity of  23  gal.  and  a  heating  unit 
rated  at  500  watts,  type  No.  3  a  tank 
with  a  capacity  of  34  gal.  and  a  heating 
unit  rated  at  350  watts,  type  No.  4  a 
tank  with  a  capacity  of  34  gal.  and  a 
heating  unit  rated  at  500  watts,  and 
type  No.  5  having  a  tank  with  a  ca- 
pacity of  34  gal.  and  a  heating  unit 
rated  at  700  watts.  The  heating  attach- 
ments are  6  in.  wide,  6  in.  deep  and 
18.25  in.  high,  and  have  a  net  weight 
of  24  lb.     The  water  heaters  are  being 
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FIG.    3 — COMPLETE    WATER-HEATING    OUT- 
FIT 

placed  on  the  market  by  Ferranti,  Lim- 
ited, Central  House,  Kingsway,  London, 
W.  C,  England. 


Combined  Potential  and  Cur- 
rent-Metering Transformers 

Combination  potential  and  current 
single-phase  metering  transformers  for 
outdoor  service  are  being  made  by  the 
Packard  Electric  Company  of  Warren, 
Ohio.  The  current  and  potential  ele- 
ments are  mounted  within  cast-iron 
cases  and  entirely  immersed  in  oil. 
Form-wound  coils  with  double  cotton- 
covered  wire  are  used  and  each  layer  is 
properly  spaced  for  the  operating  volt- 
age and  is  treated  with  varnished  cloth. 
The  top  turns  of  the  coils  are  reinforced 
with  flexible  mica  pads  wound  in  be- 
tween coil  layers  to  give  additional  in- 
sulation to   protect  them   against  line 


surges  which  may  be  caused  by  high- 
tension  switching  or  by  lightning.  The 
cores  are  made  of  silicon-alloy  steel  of 
double  cruciform  section,  which  gives 
sixteen  oil-circulation  ducts  between  the 
coils  and  the  core. 

The  terminals  of  the  high-voltage 
coils  are  carried  through  the  case  in 
specially  designed  triple-petticoat,  two- 
piece  porcelain  bushings.  The  bell- 
shaped  part  of  the  bushing  extends 
from  the  case  and  affords  ample  me- 
chanical strength  and  sufficient  leakage 


FIG.    1 — OUTSIDE  VIEW   OF   WEATHERPROOF 
METERING   TRANSFORMER 

surface,  it  is  pointed  out,  to  protect  the 
leads  from  grounding  even  during  very 
severe  weather  conditions.  Inside  the 
case  the  protector  part  of  the  bushing 
covers  the  leads  and  removes  all  possi- 
bility of  the  leads  being  shoved  against 
the  case  cover.  The  cases  are  equipped 
with  lugs  and  hangers  for  standard 
cross-arm  mounting. 

For  single-phase  metering  one  trans- 
former is  required,  and  for  polyphase 
work  two  transformers  may  be  used 
connected  in  standard  open  delta  on  the 
high-tension  side.  The  rating  of  the 
potential  element  in  stock  transformers 
is  50  watts  and  that  of  the  current  ele- 
ment is  30  watts.  At  full  load  the  sec- 
ondary potential  is  110  volts  and  the 
current  5  amp.  These  voltage  and  cur- 
rent values  have  been  made  standard 
to  permit  the  use  of  standard  5-amp., 
110-volt  watt-hour  meters  with  a  multi- 
plying constant.  The  watt-hour  meter 
may,  of  course,  be  mounted  at  an  ac- 


FIG.      2 — SECTIONAL      VIEW      OF      TRANS- 
FORMER 

cessible  and  convenient  point  in  a 
weatherproof  cabinet  and  the  secondary 
leads  of  the  transformer  carried  to  it. 
To  facilitate  reading  of  the  instruments 
a  common  10-watt,  110-volt  lamp  may 
also  be  installed  in  the  meter  cabinet 
and  operated  from  the  potential  wires. 


Electric  Pump  for   Pneumatic 
Water  Systems 

The  Goulds  Manufacturing  Company, 
Seneca  Falls,  N.  Y.,  has  just  brought 
out  a  new  air  attachment  designated  as 
"Fig.  1670"  for  use  with  its  "Fig.  1454" 
deep-well  electrically  operated  working 
head,  adapting  the  pump  for  use  with 
pneumatic  water-supply  systems  as  well 
as  with  elevated-tank  systems.  The  at- 
tachment is  made  only  for  the  smaller 
size  of  this  pump,  which  has  an  adjust- 
able stroke  of  6  in.,  8  in.  and  10  in. 
This  attachment,  which  is  shown  in  the 
illustration  mounted  on  the  pump,  con- 
sists of  a  brass  cylinder  with  leather- 
crimp-packed  plunger  and  cast-iron 
operating  yoke,  bolted  to  the  crosshead 
on  the  pump.  The  plunger  of  the  air 
attachment  should  always  be  adjusted 
to  suit  the  stroke  of  the  pump.  That 
is,  if  the  pump  is  set  for  a  stroke  of  8 
in.,  the  attachment  plunger  should  also 


AIR     ATTACHMENT     MOUNTED     ON     PUMP 

be  set  for  a  stroke  of  8  in.  Two  spac- 
ing pieces  which  are  shown  under  the 
nut  at  the  top  of  the  air-attachment 
plunger  rod  are  furnished  for  this  pur- 
pose and  are  all  that  is  needed  for 
making  this  adjustment.  The  "Fig. 
1454"  working  head  shown  is  furnished 
for  heads  up  to  300  ft.  and  capacities 
up  to  26.8  gal.  per  minute. 


Portable  X-Ray  Power  Plant 

It  is  probably  safe  to  say  that  at  no 
time  since  its  first  application  to  medi- 
cal science  has  the  X-ray  played  so  im- 
portant a  part  as  it  is  doing  at  the 
present  time  in  the  European  war  in 
connection  with  the  work  of  saving  the 
lives  of  wounded  soldiers  who  but  for 
the  prompt  diagnosis  it  permits  would 
succumb  to  their  wounds.  Not  only  are 
all  the  military  hospitals  equipped  with 
such  apparatus,  but  a  large  number  of 
traveling  hospitals  in  the  form  of  spe- 
cially designed  motor  vehicles  are  also 
being  used  near  the  field  of  battle  by 
the  various  medical  corps.     One  of  the 
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need     thai   the  war  early  brought  out 
In  connection  « Ith  the  u  <■  of  the   \ 

lay   \\a     thai   of  a   portable  power  plant 

which  could  be  quickly  installed  either 

in    ■    motor    vehicle    or    in    hospital      not 

provided    with    ■    source   of   electrical 

energy,    One  of  these  sets  shown  here 


FIG.     1 — DIAGRAMMATIC    VIEW,     PORTABLE 
X-RAY   POWER   PLANT 

with  and  made  by  the  Austin  Motor 
Company,  Ltd.,  of  Northfield,  Birming- 
ham, England,  is  specially  designed  for 
this  work,  and  a  number  of  them  have 
been  supplied  to  the  director-general 
of  the  British  army  medical  service. 

The  set,  which  is  exceedingly  com- 
pact, occupying  a  space  of  only  3  ft.  by 
2  ft.  by  3  ft.,  comprises  a  single-cylin- 
der gasoline  engine  developing  1.5  hp. 
at  a  speed  of  1300  r.p.m.,  radiator, 
muffler,  gasoline  tank,  dynamo  and 
switch  box,  the  whole,  for  the  sake  of 
portability,  being  inclosed  in  a  wooden 
box  provided  with  carrying  handles  and 
also  with  a  receptacle  for  the  necessary 
tools.  The  engine  has  a  bore  and  stroke 
of  2.5  in.  by  3  in.,  and  the  crank  case, 
which  is  of  aluminum,  is  formed  in  one 
piece  with  the  dynamo  bed-plate,  there- 
by constituting  a  rigid  bed.  The  igni- 
tion   is    by   high-tension    magneto,    and 


FIG.  2 — PORTABLE  SELF-CONTAINED  X-RAY 
PLANT    FOR    ARMY    SERVICE 

the  lubrication  by  pump  circulation; 
the  cylinder  is  provided  with  a  water 
jacket,  the  water,  which  is  circulated 
by  pump,  being  carried  in  a  small  tank 
above  the  engine.  For  cooling  purposes 
an  interesting  form  of  radiator  is  em- 
ployed, consisting  of  six  sections  or 
disks  embracing  a  rotary  fan  fixed  to 


the  flywheel.    The  ga  oline  tank,  which 

t  rally    placed    abO\  e    t  he    i  adialor, 
'  capacity  Of    1    gal.,   which   is   said 

to    lie    :  iillicient    for   a    continuous    run    of 
ahout    seven   hours. 

The  dynamo  or  generator,  as  ha  al 
ready  been  stated,  is  mounted  at  the 
side  of  the  engine  on  an  extension  of 
the  crank  case,  it  is  of  the  reverse 
compound-wound  type,  having  an  out- 
put Of  10  amp.  at  70  volts,  and  is  di- 
rectly driven  hy  the  engine.  The  bitter 
is  put  in  operation  by  means  of  a  pulli \ 
OH  the  rear  end  of  the  dynamo  spindle, 
the  necessary  initial  impetus  being 
given  by  a  strap  working  on  the  pulley. 
In  oider  that  the  engine  shall  run  at  a 
constant  speed,  it  is  fitted  with  a  cen- 
trifugal governor,  which  acts  on  the 
throttle  valve  in  the  carburetor.  The 
governor  and  its  springs  are  so  de- 
signed that  there  is  a  very  small  rise 
in  the  speed  between  full  load  and  no 
load,  while  by  means  of  a  knurled  nut 
and  an  adjustable  spring  the  engine 
speed  can  be  varied  between  wide 
limits. 

The  switch  gear,  which  is  entirely  in- 
closed in  an  aluminum  case  mounted 
above  the  dynamo,  is  of  the  rotary  type 
and  furnished  with  outside  operating 
handles.  It  is  arranged  to  give  any  of 
the  following  combinations:  (1)  Off 
position,  (2)  battery  to  X-ray  coil,  (3) 
battery  charging  and  dynamo  and  bat- 
tery in  parallel  to  X-ray  coil,  (4) 
dynamo  and  X-ray  coil  only,  (5)  bat- 
tery and  dynamo  in  series  to  X-ray  coil. 
The  voltages  to  the  coil  are  approxi- 
mately: No.  2  position,  36  volts;  No. 
3  position,  36  volts  to  45  volts;  No.  4 
position,  75  volts,  and  No.  5  position, 
110  volts. 


Improved  Electric-Vehicle 
Batteries 

A  recent  development  in  "Ironclad- 
Exide"  batteries  for  electric  pleasure 
and  commercial  vehicles,  storage-bat- 
tery mine  locomotives  and  industrial 
trucks  consists  of  an  air-tight  cell  cover 
and  filling-plug  construction,  which,  the 


FIG.     1 — CROSS-SECTION     OF     CELL     COVER, 
SHOWING  PLUG  REMOVED 


manufacturer  declares,  have  many  new 
and  distinct  advantages.  The  cover  is 
made  flush  with  the  top  of  the  jar,  leav- 
ing no  space  for  the  collection  of  moist- 
ure or  dust  or  other  impurities.  The 
filling  plug  limits  the  amount  of  water 
that  can  be  put  into  a  cell  to  the  exact 
amount  needed  to  replace  that  lost  by 
evaporation.  The  result  is  said  to  be 
a  clean,  dry  and  attractive  battery  with 
the  liability  of  short-circuiting,  rotting 
of  battery  trays  or  corrosion  of  metal 
parts  eliminated.  The  cover  is  fastened 
around  the  cell  terminals  by  special 
sealing  nuts  which  are  threaded  to  the 
terminals,  and  the  rubber  washers  used 
in  connection  with  the  sealing  nuts 
make  air-tight  joints.  The  cover  and 
filling  plug  of  the  type  described  above 


have     already     heen     employed     in     hun- 

di ed  of  t hou  ends  of  "Exide"  tarl bag 
bal  t  if  n-  ,  t  he  manufacturer  point  outj 
where  they  have  proved  very    ucce    fuU 

They   are   being  used   in   connection  with 

the  "Kxide"  hat  ten.-  which  have  been 
furnished    to   I  he    United    state .   ^ov- 
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I  If..  1    -CROSS-SECTION  OF  CELL,  SHOWING 
PLUG  IN   PLACE 

ernment  for  modern  submarines.  The 
new  and  improved  construction  has 
been  limited  by  the  manufacturer,  the 
Electric  Storage  Battery  Company, 
Philadelphia,  Pa.,  to  its  type  MV 
"Ironclad-Exide"  batteries. 


Vestibule  Telephone  Set 

Of  particular  convenience  for  apart- 
ment-house use  is  the  telephone  set 
shown  herewith,  which  may  be  installed 
in  vestibules  and  used  in  connection 
with  ordinary  mail  boxes  as  shown. 
The  No.  83  and  No.  84  vestibule  tele- 
phones, as  they  are  called,  are  fitted 
with  watch-case  receivers,  the  No.  84 
outfit  also  being  provided  with  a  flex- 
ible armored  receiver  cord  to  protect 
the  telephone  receiver  from  theft.  The 
receivers  are  so  mounted  that  they  do 
not  hang  over  the  card  holders  and  hide 
the  names  from  view.  A  standard  long 
receiver  can  be  employed  if  desired, 
but  it  is  usually  considered  too  bulky 
for  vestibule  use.  The  telephones  are 
mounted  at  the  same  height  as  the  let- 
ter boxes  and  are  carefully  insulated 
against  short-circuits.  The  working 
parts  are  mounted  as  a  unit  to  the  back 
of  the  telephone  and  are  protected  with 
a  heavy  close-fitting  steel  box.  In  case 
of  increase,  a  new  letter  box  unit  can 
be  added  to  the  vestibule  set.  All  tele- 
phones are  fitted  with  large  card  hold- 
ers, and  push-buttons  can  be  numbered 
if  desired.  Use  is  made  of  an  unbreak- 
able metal  mouthpiece  which  is  perma- 
nently attached  to  the  front  plate,  thus 


TELEPHONE   SET  WITH  ARMORED  RECEIVER 
CORD 

insuring   the   mouthpiece   also   against 
theft. 

The  outside  dimensions  of  these  sets 
vary  from  15  in.  by  12  in.  to  15  in. 
by  106  in.  The  sets  are  being  placed 
on  the  market  by  the  Connecticut  Tele- 
phone &  Electric  Company,  Meriden, 
Conn. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Supply  Manufacturers  Entertain  Underwriters 

On  Wednesday  evening,  Jan.  26,  1916,  the  board  of 
governors  of  the  Associated  Manufacturers  of  Electrical 
Supplies  entertained  at  dinner  at  Delmonico's  the  chair- 
men of  the  various  sections  of  the  association,  in  order 
that  they  might  then  meet  socially  W.  H.  Merrill,  Dana 
Pierce  and  A.  R.  Small  of  the  Underwriters'  Labora- 
tories, Inc.,  as  the  special  guests  of  the  board.  Details 
Df  this  meeting  have  just  come  to  hand.  The  gentlemen 
present  at  that  gathering  were:  W.  H.  Merrill,  man- 
ager, Dana  Pierce,  electrical  engineer,  and  A.  R.  Small, 
superintendent  of  label  service,  of  the  Underwriters' 
Laboratories,  Inc. ;  LeRoy  Clark,  representing  the  wire 
and  cable  section ;  E.  B.  Hatch  of  the  molded  or  formed 
insulation  section;  S.  Morris  of  the  snap-switch  sec- 
tion; N.  L.  Otis  of  the  outlet-box  section;  W.  C.  Robin- 
son of  the  interior-conduit  section;  B.  E.  Salisbury  of 
the  lamp-receptacle  and  socket  section;  H.  R.  Sargent 
)f  the  fuse  section;  J.  H.  Trumbull  of  the  knife-switch 
section;  J.  E.  Way  of  the  porcelain  section;  R.  K.  Shep- 
aard,  president,  J.  W.  Perry,  treasurer,  C.  E.  Dustin, 
general  secretary,  and  T.  M.  Debevoise,  counsel,  of  the 
Associated  Manufacturers  of  Electrical  Supplies;  L.  W. 
Downes,  D.  C.  Durland  and  J.  F.  Kerlin. 

After  the  dinner  the  counsel  of  the  association, 
rhomas  M.  Debevoise,  described  interestingly  the  -activ- 
ity which  has  prevailed  during  the  past  few  months  in 
;he  organization  of  the  different  sections  of  the  body, 
rhose  sections  now  are  ten  in  number,  including  besides 
;hose  named  above  the  panelboard  and  switchboard 
section. 

Directly  following  this  talk,  B.  E.  Salisbury,  presi- 
dent of  Pass  &  Seymour,  Inc.,  a  member  of  the  board  of 
governors  and  chairman  of  the  lamp-receptacle  and 
socket  section,  addressed  the  gathering  relative  to  the 
needs  of  the  different  sections  for  co-operative  and  inti- 
mate work  with  the  Underwriters'  Laboratories,  Inc. 
He  explained  to  the  guests  of  the  association  the  needs 
and  the  hopes  of  the  sections  relative  to  their  future 
work  with  the  Underwriters'  Laboratories. 

Responding  to  the  remarks  of  Mr.  Salisbury,  W.  H. 
Merrill,  manager  of  the  Underwriters'  Laboratories, 
Inc.,  described  graphically  a  practical  method  by  which 
through  the  establishment  of  industry  conferences  every 
branch  of  the  electrical  manufacturing  industry  that  has 
|aeed  of  co-operation  with  the  Underwriters'  Labora- 
tories may  obtain  complete  harmony  and  develop  stand- 
ardization that  will  inure  beneficially  to  the  manufac- 
turers, to  the  public,  who  are  the  customers  of  the 
manufacturers  and  of  the  fire  underwriters,  and  to  the 
ire  underwriters  themselves,  who  are  the  special  clients 
)f  the  Underwriters'  Laboratories,  Inc. 

Capping  effectively  the  invitation  of  the  laboratories 
po  the  various  sections  of  the  association,  LeRoy  Clark, 
resident  of  the  Safety  Insulated  Wire  &  Cable  Com- 
pany and  a  member  of  the  board  of  governors,  closed  the 
'peaking  by  describing  the  work  and  the  success  of  the 
^ubber-Covered-Wire  Industry  Conference,  which  has 
inked  together  the  rubber-insulated-wire  manufac- 
urers  and  the   Underwriters'   Laboratories   for  many 

ears. 

The  gathering  gave  to  the  chairmen  of  the  sections 


an  intimate  knowledge  of  the  advantages  to  be  gained 
by  their  sections  through  co-operative  work  with  the 
laboratories. 


November  Exports  of  Electrical  Goods 

The  exports  of  electrical  goods  manufactured  in  the 
United  States  for  November,  1915,  and  for  the  first 
eleven  months  of  1915,  as  reported  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  were  much  larger 
than  during  the  same  period  a  year  earlier.  The  accom- 
panying table  shows  the  comparative  amount  of  exports 
for  the  two  periods  in  1914  and  1915. 

The  November,  1915,  exports  it  will  be  noted,  are 
larger  than  the  1914  value  by  more  than  $1,000,000,  and 
for  the  first  eleven  months  of  1915  exports  are  greater 
than  for  the  1914  period  by  almost  $4,000,000.     Since 

ELECTRICAL  EXPORTS  FOR  NOVEMBER  AND  FOR 
ELEVEN-MONTH  PERIOD 


Articles  Exported 

November 

Eleven'Months 
Ended_  November 

1915 

1914 

1915 

1914 

$184,903 

58,850 

55,849 

302,089 

79,580 
2,115 
13,186 
98,703 
85,113 
293,540 

12,154 

30,308 

170,632 

1,357,825 

$44,136 

112,784 

3,825 

78,652 

53,189 

860 

5,408 

22,379 

32,061 

337,792 

3,350 
143,777 
115,955 
690,555 

$1,254,835 

1,755,808 

353,805 

2,586,723 

806,014 
20,576 
126,166 
752,864 
588,666 
3,045,924 

122,689 

822,840 

653,896 

9,240,366 

$576,575 

2,110,491 

282,182 

1,229,305 

Interior-wiring    supplies,    etc.,   including 

536,300 

42,040 

84,063 

214,003 

Meters  and  other  measuring  instruments. 

136,186 
3,029,647 

Telegraph  instruments  (including  wireless 

91,445 

1,138,161 

872,215 

7,999,939 

Total  electrical  machinery,  etc 

82,744,847 

$1,644,723 

$22,131,172 

$18,342,552 

these  figures,  however,  give  values  and  not  quantities, 
the  comparison  is  somewhat  misleading.  The  1915 
prices  since  the  beginning  of  last  September  are  almost 
all  higher  than  those  for  1914.  It  is  not  known  to  what 
extent  this  would  affect  comparisons  because  a  good  many 
of  the  1915  orders  were  made  when  prices  were  lower. 
It  is  true,  nevertheless,  that  the  volume  of  exports  need 
not  change  from  now  on  and  yet  the  values  compared 
with  those  of  a  year  previous  would  be  very  much 
greater  and  would  apparently  show  a  consistent  gain 
in  the  export  of  electrical  goods. 


Co-operative  Merchandising  on  Pacific  Coast 

On  Feb.  3  the  Portland  Section  of  the  National  Elec- 
tric Light  Association  and  the  American  Institute  of 
Electrical  Engineers  held  its  eighth  bi-weekly  luncheon, 
and  about  sixty-five  members  braved  the  storm  to  be  on 
hand. 

George  Pervis  of  the  Hurley  Machine  Company,  Chi- 
cago, gave  a  short  talk  on  electric  washing  machines, 
confining  his  remarks  to  a  general  summary  of  the 
washing-machine  situation.  Mr.  Pervis  told  the  mem- 
bers present  that  the  most  effective  place  for  a  machine 
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was  where  it  could  be  demonstrated  thai  the  user  could 
turn  into  a  more  profitable  channel  the  effort  expended 
on    washing.      Mr.    Pervis    said    that   while   washing 
machines  were   frequently    necessities  in  large  hou  e 
holds,  vrt  oftentimes  they  were  still  more  essential  in 

smaller  households   where   women  COUld   not    afford  Ben 
ants.       Mr.     Pervis    also    stated    that     women    who    were 
doing  outside  housework  could  materially   increase  their 

earning  time  by  eliminating  some  of  the  more  tedious 

household  work  such  as  Washing.      He  said  that    it    had 

been  his  experience  thai  the  average  Life  of  the  washing 
machine  was  about  eight  years,  although  some  machines 

lasted  only   tour  or  live  scars,  and  he  had  recently  seen 
a    machine    in    Portland    that    had    operated    for    twelve 

years  and  was  still  in  good  order  and  giving  satisfac- 
tory service. 

William  Goodwin,  general  sales  manager  of  the  Pacific 
States  Electric  Company,  with  headquarters  in  San 
Francisco,  gave  a  vigorous  and  pointed  talk  on  co-opera- 
tion in  California  between  manufacturers,  contractors, 
jobbers  and  central  stations.  Mr.  Goodwin's  remarks 
were  not  of  the  stereotyped  variety,  but  brought  out 
forcefully  many  new  points.  He  contended  that  at  the 
present  time  in  most  parts  of  the  country  there  was 
practically  no  co-operation  and  that  most  of  the  dis- 
cussions on  that  topic  were  full  of  platitudes.  The  only 
way  to  co-operate  was  to  formulate  hard  and  fast  prin- 
ciples that  would  accomplish  the  ends  desired,  getting 
every  section  of  the  industry  together  on  a  solid  work- 
ing basis  for  the  benefit  of  all. 


Public  Service  Commission  News 

Pennsylvania  Commission 

The  Pennsylvania  Public  Service  Commission  has 
decided  that  where  a  public-service  company  was  char- 
tered prior  to  the  enactment  of  the  law  creating  the 
commission  the  latter  body  has  in  the  exercise  of  its 
police  power  the  authority  to  restrain  the  company  from 
making  a  contract  for  lighting  the  streets  of  the  munici- 
pality covered  by  its  charter  after  the  contract  has 
been  approved  by  such  municipality.  The  decision  was 
given  in  the  action  between  the  township  of  Jenkins 
and  the  Jenkins  Township  Electric  Light,  Heat  &  Power 
Company.  However,  the  disapproval  of  the  contract  in 
no  way  impairs  any  of  the  charter  rights  of  the  cor- 
poration. The  contract  was  disapproved  because  there 
was  already  an  electric-lighting  company  doing  busi- 
ness in  the  town,  while  the  company  under  considera- 
tion was  not  engaged  in  supplying  electrical  energy. 
The  commission,  therefore,  would  not  permit  what  it 
termed  "a  ruinous  competition"  to  be  established  in  a 
municipality. 

New  York  Commissions 

The  Public  Service  Commission  of  the  Second  District 
of  New  York  has  ruled  that  the  Fulton  Light,  Heat  & 
Power  Company  has  the  right  to  runtransmission  lines 
from  Fulton  to  Phoenix  along  the  West  River  Road  and 
passing  through  the  northeast  corner  of  the  town  of 
Lysander,  provided  that  it  does  not  supply  energy  for 
either  power  or  lighting  in  what  is  known  as  North 
Phoenix.  It  was  further  stipulated  that  the  company 
should  not  interfere  with  the  territory  controlled  by 
the  other  concerns.  The  action  grew  out  of  the  opposi- 
tion of  the  Seneca  River  Power  Company  and  the 
Oswego  River  Transmission  Company  to  the  passage  of 
the  lines  of  the  Fulton  company  through  territory  in 
which  they  held  franchises.  During  the  discussion  the 
commission  sharply  censured  the  Seneca  River  Power 
Company  and  the  Oswego  River  Power  Company  for 


their  apparent    interchanging  actions,  pointing  out  that 

the  companies  were  practically  identical,  hut  that  fran- 
chises made  out  to  one  company  were  turned  over  to 
t  he  other  and  vice  versa. 

Indiana  Commission 

The  Public  Service  Commission  of  Indiana  has  au- 
thorized the  purchase  of  the  General  Service  Company 
and  the  Indiana  Lighting  Company  by  the  Northern 
Indiana  Gas  &  Electric  Company.  The  headquarters 
of  the  latter  company  are  at  Hammond,  Ind.,  and  ('.  II. 
tieist,  owner  of  the  majority  of  the  stock  in  the  In- 
dianapolis Water  Company,  is  the  owner  of  the  major- 
ity of  the  stock  in  the  Northern  Indiana  Gas  &  Electric 
Company.  The  consideration  for  the  purchase  of  both 
companies  was  $5,400,000  and  the  assumption  of  the 
various  indebtedness  of  the  companies  involved.  The 
merged  company  will  hereafter  supply  electricity,  water 
and  gas  to  many  northern  Indiana  and  Ohio  towns  and 
cities.  The  commission's  order  also  authorized  the  is- 
suance of  $5,400,000  in  bonds  by  the  Geist  company  for 
the  purchase  of  the  two  companies,  which  formerly  had 
been  under  the  control  of  what  is  known  in  Indiana  as 
the  Murdock  interests.  The  merger  authorization  is 
the  biggest  deal  of  its  sort  in  Indiana  in  many  years.  A 
total  of  approximately  $23,000,000  in  securities  was  in- 
volved. The  commission,  in  a  group  of  conditions 
which  it  stipulated  as  corollaries  to  the  order's  actual 
provisions,  declared  that  it  retained  all  rate-making 
powers  in  each  of  the  cities  that  are  concerned  in  the 
merger. 

The  cities  that  will  be  supplied  by  the  united  company 
hereafter  are  as  follows:  Lafayette,  West  Lafayette, 
Fort  Wayne,  Logansport,  Wabash,  Peru,  Frankfort, 
Lebanon,  Bluffton,  Ossian,  Decatur,  Crawfordsville, 
East  Chicago,  Indiana  Harbor,  Michigan  City,  Ham- 
mond, Chesterton,  Whiting,  Porter,  Aetna,  Dyer,  Grif- 
fith, Highland,  Munster,  Schererville,  South  Bend, 
Mishawaka  and  Plymouth,  all  in  Indiana,  and  Lima, 
Wapakoneta,  North  Mercer,  St.  Mary's,  Greenville  and 
other  places  in  Ohio. 

Under  the  order  of  the  commission  "the  total  con- 
solidated properties  will  have  the  fixed  charges  arising 
from  $18,036,000  of  bonds  and  notes  issued  and  as- 
sumed by  the  Northern  Indiana  Gas  &  Electric  Com- 
pany and  a  gross  income  from  the  consolidated  proper- 
ties of  $1,186,758.41."  Of  these  bonds  and  notes  now 
existing,  only  $282,000  bear  6  per  cent,  but  the  issue  of 
$5,400,000  also  will  bear  6  per  cent,  making  a  total  of 
$5,682,000,  upon  which  6  per  cent  interest  will  be  $340,- 
920  annually. 

The  commission  said  that  "after  the  fullest  publicity" 
not  a  single  objection  in  any  of  the  municipalities  af- 
fected had  been  heard  to  the  merger  and  that  the  only 
objection  made  "by  parties  who  have  any  interest  what- 
ever in  this  proceeding"  was  from  twenty  business  men 
of  Lafayette.     The  commission  went  on: 

"It  is  urged  that  it  is  against  public  policy  to  permit 
the  consolidation  of  these  properties.  Neither  the  courts 
nor  the  Legislature  of  this  State  has  so  declared.  Upon 
the  contrary,  in  recent  years  the  Legislature  has  en- 
larged the  power  of  railroads  of  this  State  to  take  over 
other  lines  of  railroads.  In  1903  it  passed  the  statute 
enabling  these  very  utilities  to  consolidate.  It  passed 
an  act  a  number  of  years  ago  under  which  one  holding 
company  is  operating  more  than  forty  of  these  utilities 
in  this  State.  The  Shively-Spencer  utility  commission 
act  is  itself  a  plain  declaration  of  the  public  policy  of 
this  State.  The  public  policy  of  a  state  is  declared,  not 
by  public  rumor  or  the  expression  of  individual  citizens, 
but  by  the  constitution  and  legislative  enactments  and 
by  the  decisions  of  the  highest  judicial  tribunals  pf  the 
state." 
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Average  1915  Residential  Bill  in  De- 
roit  $18.90.— Alex  Dow,  president  of 
he  Edison  Illuminating  Company  of 
(etroit,  says  that  the  average  electric 
ill  in  Detroit  for  residences  during 
915  was  $18.90.  The  average  bill  for 
914  was  $19.50. 

Chicagoans  Hold  80  per  Cent  of  Com- 
nonwealth  Edison  Stock. — Of  a  total  of 
1968  stockholders  of  the  Common- 
wealth Edison  Company,  72  per  cent 
ire  residents  of  Chicago  and  their  hold- 
ngs  comprise  80  per  cent  of  the  issued 
itock  of  the  company. 

Municipal  Plant  Might  Be  Sold  to 
{educe  Appropriations. — The  town  of 
Vakefield,  Mass.,  is  considering, 
hrough  its  special  committee  on  taxa- 
ion,  a  plan  to  sell  the  municipal  light- 
ng  plant  in  order  to  reduce  the  ex- 
)enditures  for  appropriations. 

Preparing  for  Consolidation. — The 
)efiance  Gas  &  Electric  Company  on 
?eb.  4  filed  an  application  with  the 
)hio  Public  Utilities  Commission  for 
luthority  to  purchase  the  property  of 
he  Maumee  Valley  Electric  Company 
md  to  sell  additional  securities  amount- 
ng  to  $893,400,  from  the  proceeds  of 
vhich  it  is  to  pay  for  the  property. 

Bill  to  Permit  Leasing  Space  in  Bal- 
timore Conduits. — The  city  solicitor  of 
Baltimore,  Md.,  has  prepared  a  bill  au- 
thorizing the  Baltimore  Electric  Com- 
mission to  rent  space  in  the  city  con- 
duits to  all  applicants.  As  matters 
now  stand,  the  city,  under  a  ruling  of 
the  Court  of  Appeals,  cannot  lease 
;pace  in  its  conduits  to  persons  or  cor- 
porations not  having  franchise  rights 
in  the  beds  of  the  streets. 

Kansas  Municipality  Goes  Back  to 
Private-Plant  Service. — The  town  of 
Bucklin,  Kan.,  has  decided  to  shut  down 
ts  municipal  plant  and  take  service 
"rom  the  Midland  Water,  Light  &  Ice 
Company,  situated  at  Dodge  City,  30 
niles  away.  The  extension  will  cost 
!20,000  and  is  expected  to  be  in  opera- 
ion  by  the  middle  of  March.  The  rate 
or  service  from  the  private  plant  will 
e  25  per  cent  less  than  the  municipal- 
ilant  rates. 

]  Appraisal  Force  of  Ohio  Public  Utili- 
ses    Commission      Reduced. — Thirteen 
ppraisal    engineers    and    clerks    have 
een  dismissed  by  the  Ohio  Public  Utili- 
es  Commission  because  of  the  fact  that 
ut  little  of  the  $25,000  appropriation 
|Dr  appraisal   purposes   remains.      All 
ut  two   of   these   men   have   been   at 
'ork  on  the  appraisal  of  the  property 
f  the  Cleveland  Electric  Illuminating 
ompany.      Additional    funds    will    be 
mailable  July  1,  but  new  appointments 
iust  be  made  at  that  time. 
Specific    Consumption    of    Gas-Filled 
ungsten  Lamps. — A  series  of  experi- 
ents  made  by  Ralph  C.  Robinson  on 
as-filled  tungsten  lamps  revealed  that 
hile  the  mean   horizontal   watts   per 
ndle-power  are  very  different  for  dif- 
rent  mountings  of  the  filament,  the 
atts  per   spherical   candle-power   are 
actically    constant,    about    0.8.      The 
fean  horizontal  watts  per  candle-power 
ire  as  follows  for  the  different  fila- 
ijnt  mountings:     V-shaped,  0.66;  ver- 
'   1al,  0.595;  horizontal,  0.82,  and  diag- 
<|al,  0.635. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Amazing  Growth  of  Copper  Produc- 
tion in  Twentieth  Century.— The  pro- 
duction of  copper  in  the  United  States 
amounted  to  2,998,440  long  tons  in  the 
nineteenth  century.  In  the  first  four- 
teen years  of  the  twentieth  century  the 
production  was  5,927,926  tons,  or  double 
that  produced  in  the  nineteenth  cen- 
tury. Of  the  total  world's  production 
of  copper  of  19,977,682  long  tons,  10,- 
618,996  tons,  or  more  than  50  per  cent, 
was  produced  in  the  first  fourteen  years 
of  this  century. 

Recommends  That  Submarine  E-2  Be 
Used  as  Storage-Battery  Test  Labora- 
tory.—Findings  of  the  Court  of  Inquiry 
which  investigated  the  explosion  on 
board  the  submarine  E-2,  reported  to 
have  been  due  to  ignition  of  hydrogen 
gas  generated  by  the  nickel-iron  storage 
battery,  have  been  filed  with  Secretary 
Daniels,  who  has  refused  to  make  the 
report  public.  The  Secretary  did  state, 
however,  that  the  court  recommended 
that  continued  experiments  be  made 
with  the  new  nickel-iron  storage  bat- 
tery, and  that  the  submarine  E-2  should 
be  used  as  a  laboratory  for  the  con- 
tinuance of  these  experiments. 

Ten  per  Cent  Residential  Rate  Re- 
duction in  Providence,  R.  I. — A  reduc- 
tion of  10  per  cent  in  rates  for  residence 
lighting  throughout  Providence,  R.  L, 
has  been  agreed  to  by  the  Narragansett 
Electric  Lighting  Company,  following 
negotiations  with  the  special  commit- 
tee of  the  City  Council  charged  with 
the  matter.  The  present  rate  of  10 
cents  a  kilowatt-hour  will  be  reduced 
to  9  cents,  and  the  reduction,  if  rati- 
fied by  the  City  Council,  will  become 
effective  July  1,  1916.  Reductions  were 
also  made  in  the  rates  for  lighting  the 
city  streets  which  will  mean  a  saving 
to  the  city  of  over  $15,000  per  year  on 
its  lighting  bill. 

Nebraska  Intervenes  in  Western  For- 
estry Reserve  Power  Cases. — Follow- 
ing the  lead  of  Colorado,  Utah,  Idaho, 
Nevada  and  Oregon,  the  State  of  Ne- 
braska, through  its  attorney-general, 
has  intervened  in  the  power  cases 
brought  by  the  federal  government  to 
enjoin  the  operation  of  power  plants 
which  are  situated  wholly  or  partly 
within  forest  reservations.  The  first  of 
these  cases  that  comes  before  the  Su- 
preme Court  of  the  United  States  is 
against  the  Beaver  River  Power  Com- 
pany, a  part  of  whose  system  is  situ- 
ated within  what  is  now  known  as  the 
Fillmore  National  Forest.  It  is  under- 
stood that  the  principal  struggle  will 
come  between  the  federal  government 
and  the  State  government  and  that  the 
Supreme  Court  will  have  to  decide 
whether  the  operation  of  utilities  over 
public  lands  is  a  function  of  the  State 
or  the  federal  government. 
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Rochester  Company  to  Make  Concen- 
tric-Wiring Test. — A  practical  working 
test  of  concentric  wiring  is  soon  to  be 
made  in  Rochester,  N.  Y.,  by  the  Roch- 
ester Railway  &  Light  Company,  with 
a  view  to  adopting  the  use  of  the  wire 
should  it  prove  satisfactory. 

Bills  Affecting  Electrical  Industry  in 
Kentucky  Legislature  Favorably  Re- 
ported.— A  bill  to  permit  electrical  com- 
panies to  use  the  country  highways  has 
been  favorably  reported  in  the  house  of 
the  Kentucky  Legislature,  as  well  as 
the  workmen's  compensation  measure. 
Power  Required  for  Electric  Heating. 
— For  heating  a  room  with  electric 
radiators  S.  Wilkinson  stated  before  the 
British  Institution  of  Electrical  Engi- 
neers that,  on  the  average,  1.5  watts  to 
2  watts  per  cubic  foot  of  air  space  was 
the  necessary  amount  of  power  re- 
quired. 

Edison's  Birthday  Celebrated  at  His 
Birthplace.— On  Feb.  11  Thomas  A. 
Edison's  sixty-ninth  birthday  was 
quietly  celebrated  at  Milan,  Ohio,  his 
birthplace.  Appropriate  exercises  took 
place  in  the  schools,  and  the  older  resi- 
dents of  the  town  gathered  and  dis- 
cussed the  events  in  the  early  life  of 
the  inventor.  His  pictures  were  dis- 
played in  the  windows  of  business 
nouses  and  dwellings. 

Unpaid  Electrical  Construction  In~ 
spection  for  Dallas,  Tex. — The  city  of 
Dallas,  Tex.,  has  issued  commissions  as 
deputies  in  the  city  electrical  inspection 
department  to  R.  E.  Wetter,  business 
agent  for  the  Inside  Electrical  Work- 
ers' Union,  and  to  Charles  W.  Graham, 
local  secretary  of  the  Electrical  Con- 
tractors' Association,  both  to  act  with- 
out pay  and  without  the  power  of  con- 
demnation. They  are  expected  to  serve 
the  city  materially  by  advice  and  by 
assisting  in  the  detection  of  poor  elec- 
trical work. 

Weather  Conditions  in  1915  Costly  to 
Cable  and  Telegraph  Systems. — The 
extraordinary  weather  conditions  of  the 
past  year  caused  considerable  expense 
in  the  maintenance  of  cable  and  tele- 
graph systems,  according  to  Clarence 
H.  Mackay,  president  of  the  Mackay 
Companies.  Apparently  there  was  some 
serious  disturbance  in  the  bed  of  the 
Atlantic  Ocean,  it  was  stated,  particu- 
larly in  the  zone  where  nearly  all  of 
the  transatlantic  cables  are  laid.  The 
continued  severity  and  uninterrupted 
violence  of  the  storms  rendered  repairs 
slow  and  expensive. 

Thorough  Investigation  Being  Made 
of  Washington  Telephone  Industry. — 
Hearings  are  now  being  held  before  the 
Public  Service  Commission  of  Washing- 
ton covering  the  rates,  rules  and  prac- 
tices of  the  telephone  industry  in  that 
State.  During  the  past  two  weeks 
many  sessions  have  been  held  in  Ta- 
coma,  and  the  principal  discussion  has 
been  on  the  valuation  of  the  property 
of  the  Pacific  Telephone  &  Telegraph 
Company.  Various  appraisals  and  esti- 
mations made  by  State  officials  and  by 
the  company  range  all  the  way  from 
$16,000,000  to  $26,000,000.  These  hear- 
ings will  be  continued  for  some  time, 
as  the  commission  has  in  mind  a  thor- 
ough investigation  of  the  situation. 
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w  i  ihington  <  II  j  to  tpplj  for  Fed- 
eral Reserve  Power  Permit.  The  City 
Council  of  Everett,  Wash.,  bee  passed 
olution  authorising  the  city  clerk 
to  make  formal  application  at  once  t<> 
the  Department  of  Agriculture  for  a 
preliminary  power  permil  in  Oh-  gov- 
ernment reserve  i"  the  territory  known 
aa  Sultan  Canyon.  This  is  the  first 
step    taken    by    tin-    Council    to    secure 

municipal  power  and  lighting  facilities 

for  the  city  of  Kvcrctt. 

Larue  Electric  Sign  for  Insurance 
Company. — What  is  reported  to  be  the 

Iarge8t  electric  sign  employed  by  any 
insurance  company  in  the  world  has 
been  erected  by  the  Travelers'  Insur- 
ance Company  on  its  home  office  build- 
ing in  Hartford,  Conn.  Experiments 
have  shown  that  the  sign,  which  is  120 
ft.  long  with  i)-ft.  letters,  is  readily 
legible  at  a  distance  of  three  miles. 
The  sign  bears  the  single  word  "Travel- 
ers" and  is  in  a  position  to  be  seen  by 
all  incoming  and  outgoing  railroad  pas- 
sengers. 

Central  Station  Promotes  Series  of 
Lectures  on  Home  Economics. — What 
is  proving  to  be  a  forceful  campaign 
in  popularizing  electric  household  de- 
vices is  being  carried  on  by  the  New 
York  Edison  Company  among  the 
women's  clubs  of  New  York  City.  Ar- 
rangements have  been  made  with  the 
Federation  of  Women's  Clubs  of  New 
York  for  a  series  of  six  lectures  on 
home  economics  to  be  given  in  the  com- 
pany's model  apartment  at  124  West 
Forty-second  Street  for  the  members  of 
the  various  clubs.  At  the  first  lecture 
of  the  series,  which  was  held  during  the 
afternoon  of  Feb.  9,  about  170  women 
gathered  to  hear  Mrs.  Charles  Husted 
Goudiss,  editor  of  the  Forecast,  speak 
on  "Household  Efficiency."  Miss  G.  H. 
Shearer  of  the  Philadelphia  Electric 
Company  also  spoke,  her  topic  being 
"Electricity  in  the  Home." 

Operating  Expenses  and  Taxes  of 
New  York  Utilities.— The  total  operat- 
ing expenses  of  sixty-three  electric 
light  and  power  corporations  operating 
in  New  York  State  outside  of  New  York 
City  for  the  year  ended  Dec.  31,  1914, 
amounted  to  $7,306,862,  or  56.4  per  cent 
of  the  gross  operating  revenue,  $12,- 
959,435.  This  operating  ratio  was  1  per 
cent  higher  than  in  1913  and  1.4  per 
cent  higher  than  in  1912,  but  was  0.9 
per  cent  below  the  average  covering 
the  seven  years  1908-1914  inclusive. 
The  ratio  of  taxes  to  gross  revenue  was 
the  highest  it  had  been  in  seven  years, 
amounting  to  4.9  per  cent.  The  average 
over  the  1908-1914  period  was  4.6  per 
cent.     Operating  income  for  1914  was 

38.7  per  cent  of  the  gross  revenue.  In 
forty  gas  and  electric  corporations  the 
1914  operating  ratio  amounted  to  53.7 
per  cent  in  the  electric  department  and 

64.8  per  cent  in  the  gas  department. 
The  taxes  in  the  electric  department 
were  5.3  per  cent  of  the  gross  electric 
revenue,  and  in  the  gas  department  6.5 
per  cent  of  the  gross  gas  revenue.  The 
net  operating  revenue,  therefore,  for  the 
electric  department  amounted  to  41  per 
cent  of  the  gross  electric  revenue,  and 
for  the  gas  department  to  28.7  per  cent 
of  the  gross  gas  revenue. 


Increasing     Cost     ol     Copper     AffectH 

Term  of  Lighting  Contract.— In  consid- 
ering the  renewal  of  the  contract  for 
light  Ing  thi  of  Pall  River,  Mass., 

the  Pall  River  Electric  Light  Company 

through  its  general  manager  stated  that 
the  company  did  not  care  to  make  a  con- 
tract with  the  city  for  less  than  five; 
years,  calling  attention  to  the  fact  th.it 
the  COSt  of  materials  was  constantly  in- 
creasing on  account  of  the  war,  and 
that   copper  wire  had  increased  in  cost 

loo  per  cent. 

A  .Method  for  Finding  Power-Factor 
on  Three-Phase  Circuit  with  Polyphase 
Watt -hour  Meter. — A  simple  means  of 
ascertaining  the  power-factor  on  a 
three-phase  circuit  where  a  polyphase 
watt  hour  meter  of  any  type  is  in- 
stalled is  given  by  W.  B.  Kouwenhoven 
as  follows:  Tan  <t>  =  V3  multiplied  by 
the  ratio  of  the  time  of  one  revolution 
of  the  disk  when  the  meter  is  correctly 
connected  and  registering  the  given 
load  to  the  time  of  one  revolution  when 
one  of  the  current  coils  is  reversed. 
From  tan  <t>  cos  <P,  or  the  power-factor, 
can  be  obtained  by  tables. 

Data  on  Niagara  Power  Possibilities. 
— F.  Austin  Lidbury,  president  of  the 
Niagara  Falls  branch  of  the  American 
Electrochemical  Society,  has  appointed 
a  committee  of  Niagara  Falls  electro- 
chemists  to  prepare  data  for  presenta- 
tion to  the  foreign  affairs  committee 
of  the  House  of  Representatives,  which 
is  soon  to  investigate  the  Niagara  power 
situation.  Mr.  Lidbury  says  the  great 
electrochemical  plants  of  Niagara  Falls 
filled  the  breach  caused  by  the  cutting 
off  of  the  German  chemical  supply  and 
prevented  the  crippling  of  some  of  the 
country's  greatest  industries.  He  also 
points  out  that  the  Falls  industries  are 
an  item  not  to  be  overlooked  in  carry- 
ing out  a  preparedness  program.  In- 
formation along  these  lines  will  be  pre- 
pared by  the  committee.  Each  member 
will  deal  with  some  special  phase  of  the 
situation.  It  is  hoped  the  report  will 
induce  the  adoption  of  a  bill  increasing 
Niagara  diversion  for  electric-power 
development. 

Seattle  Claims  Power  Site  Wanted  by 
Private  Company  for  Production  of 
Nitrogen. — A  bill  has  been  introduced 
in  the  City  Council  of  Seattle  instruct- 
ing the  city  engineer  to  ascertain  the 
advantages  of  the  Suak-Suiattle  power 
site.  The  city  holds  prior  rights  to  the 
site  from  the  federal  government,  and 
a  short  time  ago  the  Forest  Service 
made  inquiry  of  the  city's  intention  in 
the  matter,  as  a  private  company  de- 
sires to  develop  the  site.  Another  bill 
introduced  in  Council  declares  that  it  is 
the  intention  of  the  city  to  proceed 
with  the  development  of  the  site  and 
requests  the  Mayor  to  notify  the  dis- 
trict forest  service  to  this  effect.  C.  J. 
Buck,  acting  district  forester  of  the 
Forest  Service,  states  that  the  Ameri- 
can Nitrogen  Company  has  organized 
to  manufacture  compounds  from  atmos- 
pheric nitrogen  and  desires  to  avail 
itself  of  the  Suak-Suiattle  site  for 
power  purposes.  It  is  unofficially  re- 
ported that  undoubtedly  the  city  of 
Seattle  will  utilize  this  valuable  site 
for  further  power   development. 


First  "Colorado  Public  Utilities  Re- 
porter." Copy  for  the  first  volume  of 
the  "Colorado  Public  Utilitie    Reporter" 

has    been       cut     to     I  lie     pi  inter    by    the 

Public     Utilit ie      I  lommii  Bion     of     the 

State.  The  volume,  which  will  contain 
all  of  the  cornmi;  .ion':;  deci  ions  and 
orders  for  1915,  will  be  published  annu- 
ally at  a  charge  of  $2.50,  the  cost  of 
tin   report. 

City  of  Tacoma  and   Power  Company 
to    Operate    Under    Mutual    Protection 
Agreements.  —  The     Tacoma      (Wash.) 
Railway    &    Power   Company    has    filec 
with  the  city  clerk  the  power  company' 
acceptance   of  the   power  contract   an< 
franchises  authorized  by  the  City  Coun 
cil  some  time  ago.     Under  this  contrac 
the    city's    and    the    power    company'; 
plants  will  be  connected  for  mutual  pro 
tection  in  case  of  the  disability  of  eithei 
plant  or  other  contingencies.     The  Ta 
coma     Railway     &     Power     Compan; 
agrees  to  furnish  to  the  city  electrica 
energy  to  the  amount  of  10,000  hp.,  am 
the  city  in  return  will  be  required  t 
furnish  only  the  excess  power  from  th 
Nisqually    plant.      A    condition    of   th 
contract  is  the  restoration  of  the  Ta 
coma    Railway    &    Power    Company' 
power   franchise,   which   was   forfeite 
because    the    company    sold    electric? 
energy   for   lighting   in   violation    of 
charter  provision. 

Legislation  to  Be   Introduced  to  Ir 
crease     Ontario     Hydroelectric     Powe 
Supply. — Legislation     to     permit     th 
Hydro-Electric    Power    Commission   cl 
Ontario    to     proceed    with     plans    fc 
greatly  increasing  its  supply  of  powe 
will  be  introduced  by  the  Ontario  go1 
ernment  at  the  coming  session  of  t\ 
Legislature.     For  some  time  past  it  hi 
been   known   that   the   government  a] 
proved    in    general    of    the    plans    sul 
mitted  by  Sir  Adam  Beck  for  a  gre: 
power  development  scheme  at  Niaga) 
Falls,  but  not  until  Feb.  10  was  form 
announcement  made  that  definite  actic 
would  be  taken  this  session.     The  a 
nouncement  was  contained  in  the  fc 
lowing    statement:      "The    governme 
of  the   Province  has  been   considerii 
the    question    of    providing    addition 
electric   power  from   Niagara  and  h 
had  placed  before  it  the  results  of  i 
vestigations   by   the    engineers    of  t 
Hydro-Electric     Commission.       It    a 
pears   from  these   reports   that  to-d 
the   municipalities   in  western   Ontai 
are    using    all    the    electrical    ener 
which  was  contracted  for  by  the  co 
mission  and  that  within  the  next  fi 
years  an  additional  100,000  hp.  will 
required.     The   government  has  det> 
mined  to  meet  the  situation  and  at  b 
forthcoming  session  of  the  House  vl 
submit  legislation  authorizing  the  si- 
ply  of  such  additional  power  as  may  - 
required."     The  plans  submitted  to  '<} 
government  by  Sir  Adam  Beck  dealt '■ 
detail  with  a  scheme  that  would  p- 
vide  the  Province  with  a  development f 
250,000  hp.,  with  an  ultimate  expans ) 
to  over   500,000  hp.,   sufficient  to  ttf 
care  of  all  demands  of  expanding  ■ 
dustries    and   radical   consumption   t 
many  years  to  come.     It  is  estima^ 
that  power  will  not  be  available  in  Is 
than  three  years. 
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Newark  Jovian  League. — The  mid- 
winter rejuvenation  of  the  Newark  Jo- 
vian League  was  held  on  Jan.  28,  ten 
candidates  being  admitted.  The  New 
York  degree  team  officiated. 

Spring  Meeting,  A.  S.  M.  E.— The 
spring  meeting  of  the  American  Society 
of  Mechanical  Engineers  will  be  held 
at  the  Hotel  Grunewald,  New  Orleans, 
La.,  from  April  11  to  April  14. 

Louisville  Jovian  League.  —  The 
annual  election  of  officers  of  the  Louis- 
ville (Ky.)  Jovian  League  has  been 
scheduled  for  Feb.  22,  and  a  rejuvena- 
tion has  been  announced  for  March  17. 

New  York  Jovian  League. — .Edward 
James  Cattell,  statistician  of  the  city 
of  Philadelphia,  spoke  on  the  "Great 
Future  of  This  Country"  at  the  New 
York  Jovian  League  luncheon  Feb.  16. 

Jovian  Chapter,  Cleveland  Electrical 
League. — Dr.  Torrence  Stuchell  ad- 
dressed the  Feb.  17  noonday  meeting  of 
the  Jovian  chapter  of  the  Electrical 
League  of  Cleveland  on  the  subject 
"The  New  America." 

Pittsfield  Section,  A.  I.  E.  E.  —  The 

eighth  lecture  in  the  educational  series 
of  the  Pittsfield  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers 
was  held  on  Feb.  3.  T.  A.  Worcester 
spoke  on  "Distributing  Lines"  and  W. 
P.  White  on  "Distributing  Transform- 
ers." 

Lehigh  Valley  Company  Section,  N. 
E.  L.  A.— On  Feb.  1  Robert  C.  Bornbla- 
ser  spoke  at  the  regular  monthly  meet- 
ing of  the  Lehigh  Valley  Light  &  Power 
Company's  section  of  the  National  Elec- 
tric Light  Association  on  "Line  Distri- 
bution and  Construction  of  an  Electric 
Central  Station." 

Officers  of  American  Institute  of 
Consulting  Engineers. — At  the  council 
meeting  of  the  American  Institute  of 
Consulting  Engineers  held  in  New  York 
Feb.  2  the  following  officers  were  unani- 
mously elected:  President,  Dr.  Elmer 
L.  Corthell;  vice-president,  George 
Gibbs;  secretary  and  treasurer,  F.  A. 
Molitor. 

Lynn  Section,  A.  I.  E.  E. — Howard 
W.  DuBois  of  Philadelphia  delivered  a 
lecture  on  "Ore-Milling  Oil  Methods  in 
Alaska"  before  the  Lynn  Section  of 
the  American  Institute  of  Electrical 
Engineers  on  Feb.  7.  The  lecture  was 
devoted  to  an  explanation  of  the  proc- 
ess of  extracting  copper  and  zinc  from 
the  ore  by  the  flotation  process. 

Cleveland  Electrical  League. — For- 
mer Governor  Myron  T.  Herrick  of 
Ohio  in  an  address  before  the  Electri- 
cal League  of  Cleveland  on  Jan.  27 
stated  his  belief  that  efficient  organi- 
zation in  all  American  industries  will 
be  necessary  if  the  United  States  is  to 
maintain  its  high  commercial  standing 
after  the  close  of  the  European  war. 

Schenectady  Section,  A.  I.  E.  E. — 
The  169th  meeting  cf  the  Schenectady 
Section  of  the  American  Institute  of 
Electrical  Engineers  was  held  at  the 
Union  College  Gymnasium  on  Feb.  10, 
when  Dr.  John  A.  Brashear,  past-presi- 
dent of  the  American  Society  of  Me- 
chanical Engineers,  spoke  on  "The 
Great  Telescopes  of  the  World  and  the 
Discoveries  Made  by  Their  Use." 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


New  York  Section,  E.  V.  A. — Joseph 
H.  Tracy,  assistant  chief  engineer  of 
the  Electric  Storage  Battery  Company, 
will  be  the  speaker  at  the  meeting  of 
the  New  York  Section  of  the  Electric 
Vehicle  Association  to  be  held  on  Feb. 
23,  in  the  Consolidated  Gas  Company's 
building.  Mr.  Tracy's  subject  will  be 
"High-Rate  Discharging  and  Charging 
of  Lead-Acid  Batteries." 

Detroit-Ann  Arbor  Section,  A.  I. 
E.  E. — A  meeting  of  the  Detroit-Ann 
Arbor  Section  of  the  American  Insti- 
ture  of  Electrical  Engineers  was  held 
in  Detroit  on  Feb.  11,  when  Ernest  Mc- 
Cleary  spoke  on  the  1915  National  Elec- 
tric Code.  On  March  10  E.  Crossby 
of  the  Detroit  Edison  Company  will 
give  a  paper  on  "The  Electric  Fur- 
nace." 

Chicago  Section,  I.  E.  S. — A  joint 
meeting  of  the  Chicago  Section,  Illumi- 
nating Engineering  Society,  and  the 
American  Institute  of  Electrical  Engi- 
neers will  be  held  at  the  Western  So- 
ciety of  Engineers'  rooms,  Monadnock 
Building,  on  Monday  evening,  Feb.  28, 
1916.  Papers  on  the  subject  of  "Street 
Lighting"  will  be  given.  Fred 
Schwarze,  electrical  engineer  for  the 
Pfister  &  Vogel  Leather  Company,  Mil- 
waukee, spoke  at  the  meeting  on  Feb. 
10  on  the  subject  "Factory  Lighting." 

N.  E.  L.  A.  Sub-committee  on  Elec- 
tric Advertising.  —  A  meeting  of  the 
sub-committee  of  the  National  Electric 
Light  Association  on  electric  advertis- 
ing was  held  at  the  offices  of  the  Tole- 
do (Ohio)  Railways  &  Light  Company 
on  Feb.  1,  when  it  was  decided  to  pre- 
pare a  list  of  questions  pertaining  to 
the  subject  covered  by  this  committee. 
The  questions  fall  under  the  following 
heads:  Roof  signs,  wall  signs,  bill- 
boards, outline,  flood-lighting,  store- 
front electric  signs  and  outdoor  store 
units. 

Virginia  State  Electrical  Contractors. 

— At  the  meeting  of  the  Virginia  State 
Electrical  Contractors'  Association  held 
at  Richmond,  Va.,  on  Feb.  7  the  follow- 
ing officers  were  elected:  President, 
W.  B.  Catlett,  Richmond;  vice-presi- 
dent, Ernest  Meeks,  Norfolk;  secretary, 
E.  M.  Andrews,  Richmond;  treasurer, 
Irby  Hudson,  Lynchburg,  and  state  di- 
rector, W.  R.  Engleby,  Roanoke.  The 
association  adopted  the  code  of  ethics 
passed  by  the  national  association  in 
August,  1914,  in  regard  to  members' 
conduct  in  business  relations  toward 
one  another.  Following  the  meeting 
a  banquet  was  tendered  to  the  execu- 
tive committee  of  the  national  body, 
then  in  session  in  Richmond.  The  next 
meeting  of  the  State  association  will  be 
held  at  Roanoke  in  August. 


New  Electrical  Society  in  Seattle. — 

Representatives  of  the  various  com- 
panies engaged  in  the  electrical  indus- 
try in  the  city  of  Seattle  have  formed 
an  organization  for  men  interested  and 
engaged  in  electrical  development.  The 
latest  inventions  and  electrical  appli- 
ances will  be  discussed  at  meetings  of 
the  organization,  which  will  be  held 
once  a  month.  The  following  will  serve 
as  officers:  President,  William  H.  By- 
ars  of  the  Nepage-McKenny  Company, 
Seattle;  vice-president,  A.  M.  Jones  of 
J.  A.  Roebling's  Sons,  Seattle;  secre- 
tary-treasurer, Roy  Worth  of  the  Pa- 
cific States  Electric  Company,  Seattle. 
H.  J.  Gille,  sales  manager  of  the  Puget 
Sound  Traction,  Light  &  Power  Com- 
pany, addressed  the  first  meeting. 

Rocky  Mountain  Municipal  Electri- 
cians.— The  Rocky  Mountain  Associa- 
tion of  Municipal  Electricians,  including 
the  States  of  Colorado,  Wyoming,  New 
Mexico  and  Utah,  held  its  annual  con- 
vention at  the  Albany  Hotel,  Denver, 
Col.,  on  Jan.  20  and  21.  There  was  a 
general  discussion  of  standard  electri- 
cal material  and  appliances  and  of  im- 
portant questions  regarding  municipal 
wiring.  B.  C.  J.  Wheatlake  of  the 
General  Electric  Company  read  a  paper 
on  wire  and  wiring  appliances  which 
aroused  a  large  amount  of  discussion 
among  the  members,  particularly  in 
reference  to  the  new  code  wiring.  The 
following  officers  were  elected:  Presi- 
dent, Lawrence  Stone,  city  electrician 
of  Denver;  first  vice-president,  David 
Reed,  superintendent  of  telegraph,  Den- 
ver; second  vice-president,  G.  L.  Smith, 
city  electrician,  Fort  Collins;  secretary 
and  treasurer,  L.  A.  Barley,  Rocky 
Mountain  Fire  Underwriters. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers. — The  monthly  meet- 
ing of  the  Association  of  Iron  &  Steel 
Electrical  Engineers  is  being  held  to- 
day at  the  Seventh  Avenue  Hotel,  Pitts- 
burgh, Pa.,  and  is  under  the  direction 
of  the  safety  committee  of  the  associa- 
tion. L.  H.  Burnett,  assistant  to  the 
president  of  the  Carnegie  Steel  Com- 
pany, Pittsburgh,  and  L.  R.  Palmer  of 
the  State  Department  of  Labor  and 
Industry,  Harrisburg,  Pa.,  will  address 
the  meeting  on  the  new  "Pennsylvania 
State  Compensation  Act  and  Insurance 
Requirements."  The  schedule  of  fu- 
ture meetings  is  announced  as  follows: 
On  March  18,  under  the  direction  of 
central-station  power  committee,  Clark 
S.  Lankton,  chairman,  the  present  state 
of  purchased  power  in  relation  to  steel- 
mill  work  will  be  discussed.  On  April 
15,  under  the  direction  of  the  electrical 
development  committee,  Stewart  C. 
Coey,  chairman,  the  latest  develop- 
ments in  new  apparatus  and  appliances 
will  be  presented.  On  May  20,  under 
the  direction  of  the  standardization 
committee,  Frank  D.  Egan,  chairman, 
changes  to  the  present  standardization 
rules  and  proposed  rules  will  be  taken 
up.  On  June  17,  under  the  direction  of 
the  educational  committee,  Charles  A. 
Menk,  chairman,  important  work  for 
the  development  of  apprentices  and  as- 
sistants will  be  considered.  The  next 
annual  convention  will  be  held  in  Chi- 
cago, 111.,  Sept.  18  to  22. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  ///<•  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on  Industrial  Activities  and  I  in. sin  ess-  Methods 


Manufacturing  and  Industrial 

A  Sellers'  Market 
After  :i   lone  period  of  inactivity,  depression  and  lack  of 

buying,  the  United  states  is  again  buying  In  a  sellers'  mar- 
ket In  the  electrical  industry  this  is  especially  true,  as  is 
borne  OUt  by  the  weekly  trade  articles  that  have  been  ap- 
pearing in  this  section  of  the  Electrical  World  since  the 
middle  of  December.  The  producer  of  goods  is  in  absolute 
command  of  the  present  commercial  situation. 

All  manufacturers,  however,  are  not  taking  the  same  view 
of  the  situation.  Some  are  not  raising  prices  even  though 
the  raw  materials  are  becoming  more  expensive  every  day, 
while  others,  and  they  are  in  the  majority,  are  raising  their 
prices.  But  at  this  time  there  is  one  thing  that  cannot  be 
expected,  and  that  is  a  decrease  in  prices.  A  sellers'  market 
is  never  the  time  to  cut  prices.  Nevertheless,  manufactur- 
ers of  large  power  apparatus  as  well  as  those  turning  out 
small  accessories  have  been  making  the  complaint  of  price 
cutting  by  competitors.  It  is  felt  that  if  the  electrical  indus- 
try is  ever  to  remove  the  stigma  of  more  than  one  price  to 
the  consumer  the  place  to  make  the  first  start  is  with  the  first 
sale  of  the  goods.  The  manufacturer,  in  other  words,  must 
take  a  firm  stand  in  the  question  of  his  prices  to  the  middle- 
man. 

This  market,  which  began  early  in  the  fall  of  1915,  in  some 
lines  has  passed  the  crest  and  is  settling  down  to  a  normal 
basis;  in  some  lines  it  is  still  gaining  momentum,  and  in  oth- 
ers it  is  now  riding  along  on  the  crest.  As  it  now  stands, 
some  manufacturers  fear  the  market  while  others  are  re- 
joicing. Those  who  fear  the  present  tendency  point  to  a 
depression  such  as  has  followed  other  great  wars  when  thou- 
sands of  soldiers  marched  back  from  the  fields  of  battle  to 
seek  employment.  Wages  were  forced  down,  and  in  order  to 
sell  their  goods  manufacturers  had  to  meet  the  wage  earn- 
ers' pocketbook  until  there  was  no  longer  an  inducement  to 
manufacture  or  to  sell  because  of  the  narrow  margin  of 
profit.  Industry  then  had  to  wait  until  the  economic  forces 
had  established  again  an  equilibrium.  The  producers  who 
fear  this  market  point  out  what  they  regard  as  the  underly- 
ing features — the  reasons  for  this  condition  of  what  they 
term  pseudo-prosperity.  The  war,  the  size  of  which  was 
probably  never  imagined,  has  produced  unprecedented  de- 
mands on  the  world's  factories.  These  factories,  the  first  to 
be  affected,  needed  more  machinery  and  thus  affected  other 
industries;  they  in  turn  needed  huge  quantities  of  raw  mate- 
rials. Before  long  almost  everybody  began  to  feel  the  ef- 
fects of  war  orders,  but  it  was  the  result  of  an  abnormal 
trade,  a  destructive  and  not  a  constructive  trade.  Therefore, 
when  these  war  orders  cease,  these  men  argue,  we  shall  be 
worse  off  than  before.  We  have  dissipated  billions  of  dollars 
of  supplies  and  weakened  to  that  extent  our  national  re- 
sources. They  point  out  that  even  the  most  peaceful-look- 
ing prosperity,  if  traced  far  enough,  will  be  found  to  have  its 
roots  entwined  about  war  orders. 

On  the  other  hand,  those  producers  who~view  the  situation 
with  pleasure  point  out  that  even  if  all  our  prosperity  is 
founded  in  war  orders,  which  they  will  not  admit  as  fact, 
when  peace  is  declared  our  present  prosperity  will  sink  into 
insignificance  with  that  to  come.  More  than  ever  will  Amer- 
ica's factories  and  workmen,  they  say,  be  needed  to  rehabili- 
tate Europe's  devastated  areas  and  industries.  But,  these 
men  say,  war  orders  are  not  the  only  reasons  for  prosperity 
in  the  United  States.  For  two  years  or  more  the  United 
States  had  been  suffering  from  a  depression,  and  buying  had 
almost  ceased.  The  result  was  low  stocks  on  the  part  of  the 
retailers,  and  as  soon  as  money  became  easy  enough  these 
stocks  were  replenished.  The  demand  for  motors  was  con- 
spicuously due  to  war  orders,  but  the  volume  of  buying  in 


goods  handled  through  middlemen  has  been  due  almost  en 
tirely  to  badly  depleted  merchant  stocks.  Still,  if  the  mer- 
chant finds  it  financially  practicable  to  buy  it  is  a  good  indi- 
cation that  the  consumer  is  making  inquiries.  Buildings  are 
going  up  in  greater  number  than  in  previous  months,  and 
this,  it  is  stated,  is  the  acid  test  of  good  times. 

So  quickly  was  the  United  States  thrown  into  this  indus- 
trial activity  that  few  were  prepared,  and  therefore  it  is  not 
strange  that  different  opinions  are  held  and  that  there  are 
different  modes  of  attack.  Nevertheless,  it  is  still  a  sellers' 
market  with  two  phases  of  a  true  sellers'  market  very  much 
in  evidence:  first  of  all,  deliveries  are  longer  than  usual,  and, 
secondly,  accounts  have  a  closer  scrutiny,  with  credits  much 
shorter  than  they  were  in  the  preceding  months. 


Co-operation  of  Wire  Manufacturers  and   Customers 

In  connection  with  the  work  of  merging  the  Habirshaw 
Wire  Company,  the  Electric  Cable  Company  and  the  Water- 
bury  Company  into  one  concern  under  the  name  of  the 
Habirshaw  Electric  Cable  Company  (noted  in  the  Electrical 
World  of  Feb.  5),  Edwin  W.  Moore,  17  Battery  Place,  newly 
elected  president  of  the  latter-named  organization,  said: 

"In  taking  over  the  Habirshaw  and  Waterbury  plants  we 
are  adding  to  our  equipment  so  as  to  extend  the  production 
facilities  of  the  Electric  Cable  Company  into  central-station 
and  submarine  work.  I  have  a  notion  that  closer  co-ordina- 
tion between  the  central  stations,  equipment  engineers  and 
contractors  could  be  cultivated  by  the  wire  manufacturer. 
The  wire  manufacturer  undoubtedly  furnishes  the  lines  of 
communication  from  the  point  of  generation  to  the  point  of 
use  and  for  that  reason  is  logically  qualified  to  interpret  the 
main  business  problems  of  transmitting  electrical  energy, 
provided  he  has  an  understanding  of  the  requirements  of 
all  of  the  factors.  I  want  to  show  how  central  stations, 
engineers,  architects,  owners  and  contractors  are  benefited 
by  a  wire  manufacturer  who  is  willing  to  do  his  full  duty  in 
meeting  the  requirements  of  these  factors.  The  electrical 
industry  has  really  become  a  big  business.  It  is  compara- 
tively young  and  therefore  more  or  less  chaotic.  I  am  in  no 
sense  a  reformer,  but  it  seems  to  me  that  if  the  industry  is 
to  meet  adequately  the  enormously  increasing  demand  for 
electrical  equipment  it  is  necessary  for  individual  concerns 
to  visualize  the  opportunity  and  make  definite  and  practical 
plans  extending  beyond  the  mere  production  and  delivery 
of  their  particular  products.  Two  and  one-half  billion 
dollars  is  the  approximate  amount  of  money  expended  an- 
nually in  this  industry  at  the  present  time,  and  this  is  but 
a  part  of  the  business  indicated  by  the  growth  we  are  now 
experiencing. 

"The  war  has  not  affected  the  industry  directly,  but  an 
economic  by-product  of  the  war  has  actuated  industrial 
activity  and  building  extension  tremendously.  For  instance, 
the  month  of  January,  1916,  shows  an  increase  of  130  per 
cent  in  building  operations  over  the  month  of  January,  1915. 
This  means  that  practically  every  new  building  will  have 
electrical  equipment  for  lighting  and  power  and,  in  the  case 
of  the  residences,  for  many  household  utensils.  One  of  the 
serious  problems  created  by  the  war  and  increased  demand 
is  that  of  price.  It  is  a  very  wise  wire  manufacturer  who 
can  estimate  the  increased  cost  of  material  and  labor  far 
enough  in  advance  to  protect  his  contracts  for  future  de- 
liveries. Copper  for  conductors,  tin,  lead,  cotton  for  braid, 
chemicals  for  compounds,  labor,  machinery  and  tools  have 
been  advancing  at  the  rate  of  5  per  cent  a  month,  and  the 
manufacturer  must  advance  his  resale  prices.  In  doing  this 
it  is  necessary  to  consider  the  problems  of  his  customer. 
For  instance,  transportation  companies  are  limited  by,  law 
as  to  their  income.    Municipalities  controlling  public  utilities 
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are  constantly  demanding  extensions  and  improvements  in 
service  without  any  consideration  for  the  increased  cost  of 
materials. 

"When  manufacturers  of  electrical  equipment,  such  as 
insulated  wire,  are  compelled  to  charge  the  transportation 
company  a  20  per  cent  increase,  that  increased  cost,  added 
to  the  increased  cost  of  labor,  is  directly  deducted  from  the 
gross  earnings  of  the  transportation  company.  Some  central 
stations  furnish  energy  for  light  and  power  exclusive  of 
transportation  and  are  not  directly  controlled  by  law,  but 
their  problem  of  adding  the  increased  cost  to  the  ultimate 
consumer  is  a  serious  matter.  That  is  why  we,  as  manufac- 
turers of  insulated  wire,  are  particularly  concerned  at  this 
time  about  a  better  understanding  of  the  industry  and  a 
practical  use  of  that  knowledge  to  define  the  production  and 
cost  until  such  time  as  the  prices  for  electrical  equipment 
can  be  adjusted  on  a  fair  and  profitable  basis  to  all  con- 
cerned. So  long  as  the  war  continues  prices  of  materials 
are  going  to  increase.  I  do  not  think  that  this  business  will 
slump  immediately  at  the  end  of  the  war,  because  the  waste 
of  materials  will  have  a  permanent  effect;  but  manufactur- 
ers who  are  earnestly  interested  in  profits  are  going  to  have 
trouble  in  adjusting  prices  to  meet  conditions  for  from  three 
to  five  years." 

The  Condit  Electrical  Manufacturing  Company  has  moved 
its  offices  and  factory  from  283  Franklin  Street  to  L  and 
First  Streets,  South  Boston,  Mass. 

The  Northwestern  Electric  Company,  Chicago,  manufac- 
turer of  the  Martin  rotary  converter,  has  established  new 
offices  at  1457  Broadway,  New  York. 

The  Ohio  Brass  Company,  Mansfield,  Ohio,  has  moved  its 
New  York  office  from  the  tenth  floor  to  Room  1822,  on  the 
eighteenth  floor  of  the  Hudson  Terminal  Building,  30  Church 
Street. 

Willard  Doud,  consulting  civil,  mechanical  and  electrical 
engineer,  who  formerly  had  offices  at  538  South  Dearborn 
Street,  Chicago,  has  taken  new  quarters  at  440  Old  Colony 
Building. 

The  Terry  Steam  Turbine  Company,  Hartford,  Conn.,  has 
moved  its  Chicago  office  from  Room  524,  Monadnock  Build- 
ing, to  Room  403  in  the  same  building.  A.  W.  de  Revere 
is  sales  manager  of  this  office. 

The  B.  J.  Carney  Company  of  Grinnell,  Iowa,  producer  of 
Western  cedar  poles,  has  appointed  Nelson  P.  Hall,  manu- 
facturers agent,  Lytton  Building,  Chicago,  as  its  Middle 
Western  States  representative. 

Order  for  Splicing  Sleeves. — The  Montana  Power  Com- 
pany, Butte,  Mont.,  has  ordered  from  Edwin  G.  Hatch,  120 
Broadway,  New  York,  a  large  number  of  seamless-copper 
splicing  sleeves  for  its  extensions. 

R.  E.  McDuff,  who  has  for  several  years  been  secretary 
of  the  Paragon  Electric  Company  at  Chicago,  has  resigned 
|  to  take  a  position   in  the  truck   sales   department  of  the 
Packard  Motor  Car  Company  at  Detroit. 

Dossert  &  Company. — The  arrangement  by  which  the 
Delta-Star  Electric  Company  has  been  agent  for  Dossert 
&  Company,  242  West  Forty-first  Street,  New  York,  manu- 
facturer of  connectors,  has  been  terminated. 

The  Electrochemical  Company,  Dayton,  Ohio,  manufac- 
turer of  electrolytic  bleach  equipments,  has  appointed  the 
K.  &  B.  Company,  25  North  Seventh  Street,  Philadelphia,  as 
its  exclusive  sales  agent  in  the  Philadelphia  district. 

H.  O.  Swoboda,  Empire  Building,  Pittsburgh,  Pa.,  has  been 
retained  as  consulting  engineer  by  the  Humphrey  Company 
of  Kalamazoo,  Mich.,  manufacturer  of  water  heaters,  to 
design  a  line  of  new  types  of  electrically  operated  heaters. 

The  American  Lighting  Company,  which  manufactures 
flood-lighting  equipment  and  which  was  formerly  established 
at  617  West  Jackson  Boulevard,  Chicago,  has  moved  its  fac- 
tory to  1420  West  Randolph  Street,  Chicago,  and  has  in- 
creased its  available  floor  space  twofold. 

F.  E.  McCall,  who  is  secretary  of  the  Chicago  Section  of 
the  Electric  Vehicle  Association  of  America,  has  resigned  as 
electric-vehicle  engineer  for  the  Commonwealth  Edison 
Company  to  become  city  salesman  for  the  Chicago  office 
iof  the  Philadelphia  Storage  Battery  Company,  with  head- 
quarters at  1621  Michigan  Avenue. 


J.  R.  Wilson,  Ampere,  N.  J.,  has  resigned  his  position  as 
sales  manager  and  second  vice-president  of  the  Crocker- 
Wheeler  Company.  Mr.  Wilson  has  been  associated  with 
the  Crocker-Wheeler  Company  for  sixteen  years,  having 
been  placed  in  charge  of  its  sales  operations  in  1910. 

New  Addition  for  Campbell  Electric  Company. — The 
Campbell  Electric  Company,  Lynn,  Mass.,  is  contemplating 
the  erection  of  a  six-story  reinforced-concrete  building, 
50  ft.  by  110  ft.,  on  land  adjacent  to  its  present  plant.  The 
company  reports  that  its  business  is  just  about  double  what 
it  was  a  year  ago,  and  the  addition  will  be  made  to  take 
care  of  this  increase. 

Steel  Stampings  Displace  Aluminum  in  Hurley  Vacuum 
Cleaners. — Owing  to  the  enormous  advance  in  the  price  of 
aluminum,  the  Hurley  Machine  Company  of  Chicago  has 
substituted  in  its  vacuum  cleaners  steel  stampings  for  all 
parts  formerly  made  of  cast  aluminum.  The  new  type  of 
cleaners  are  1  lb.  lighter  besides  being  less  expensive 
to  make  than  those  using  aluminum.  As  a  result  of  this 
development  in  the  manufacture  of  cleaners,  the  company 
has  reduced  the  price  of  its  vacuum  cleaners. 

The  Havens  Electric  Company,  Albany,  N.  Y.,  was  estab- 
lished Feb.  1,  1916,  and  has  taken  over  the  business  and 
assets  of  the  former  Havens  Electrical  Supply  Company. 
The  status  of  the  company  remains  the  same  and  the  per- 
sonnel has  been  unchanged.  The  officers  of  the  company 
are:  Morton  Havens,  Jr.,  president;  F.  R.  Meginniss,  vice- 
president  and  general  manager;  E.  Sornborger,  secretary 
and  treasurer;  E.  E.  Brubaker,  manager  of  fixture  sales, 
and  J.  D.  Haralson,  manager  of  supply  sales. 

E.  M.  Smith  has  accepted  a  position  as  manager  of  the 
commercial  lighting  department  and  commercial  engineer 
for  L.  Plaut  &  Company,  manufacturers  of  "Alexalites" 
and  other  lighting  fixtures,  434  East  Twenty-third  Street, 
New  York  City.  Mr.  Smith  has  also  licensed  the  Plaut 
company  to  manufacture  fixtures  in  United  States  and 
Canada  under  several  of  his  patents.  Until  recently  Mr. 
Smith  was  manager  of  the  commercial  lighting  division  of 
the  Beardslee  Chandelier  Manufacturing  Company  at 
Chicago. 

L.  G.  Shepard  has  been  appointed  sales  manager  of  the 
Federal  Sign  System  (Electric)  of  Chicago  to  succeed  G.  E. 
Fuller.  Mr.  Shepard  was  graduated  from  Cornell  University 
in  1903  and  since  leaving  school  has  been  employed  by  the 
New  York  Shipbuilding  Company,  the  Cherry  River  Boom  & 
Lumber  Company  and  the  Federal  Sign  System  (Electric). 
With  the  latter  company,  before  being  appointed  sales 
manager,  Mr.  Shepard  was  first  superintendent  at  the  New 
York  office,  then  superintendent  of  the  Chicago  factory,  and 
then  electrical  engineer  for  the  company. 

Large  Increase  in  Sales  of  Owen  Magnetic  Cars. — F.  J. 

Titus,  retail  sales  manager  of  the  Baker  R.  &  L.  Company, 
Broadway  and  Fifty-seventh  Street,  New  York,  states  that 
the  sales  of  Owen  magnetic  cars  in  the  past  year  increased 
100  per  cent  over  the  number  of  sales  closed  in  the  previous 
twelve  months.  He  also  states  that  the  sales  for  January 
this  year  exceed  the  sales  of  the  same  month  of  last  year 
and  that  they  have  increased  300  per  cent.  All  the  cars 
have  been  sold,  Mr.  Titus  remarked,  without  taking  old 
cars  in  trade  as  part  payment.  In  this  respect,  he  declares, 
his  company  stands  alone  in  New  York  trade  circles. 

The  Spielman  Electric  Company,  1931  Broadway,  New 
York,  has  appointed  J.  L.  McKeever  in  charge  of  its  sales 
and  business  organization.  Mr.  McKeever  was  formerly 
with  the  M.  &  M.  Company  of  1777  Broadway,  New  York, 
and  previous  to  that  was  connected  with  the  advertising 
department  of  the  New  York  World.  The  company  has  also 
appointed  R.  M.  Walsh  mechanical  manager,  and  he  will 
have  charge  of  the  factory  and  the  output  of  the  Spielman 
company.  Mr.  Walsh  was  also  formerly  connected  with  the 
M.  &  M.  Company.  The  Spielman  Electric  Company  is  a 
manufacturer  of  telephone  devices,  cigar  lighters,  flash- 
lamps,  etc. 

New  Sales  Agency  in  St.  Louis,  Mo. — L.  M.  Wood,  who 
has  been  connected  with  the  sales  department  of  the  Menom- 
inee Electric  Manufacturing  Company,  Menominee,  Mich., 
and  James  P.  Lane,  formerly  of  the  Wesco  Supply  Company 
at  St.  Louis,  have  opened  a  manufacturers'  agency  at  915 
Olive  Street,  St.  Louis,  Mo.     The  new  agency  is  represent- 
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\i    i!.    \u  tin  &   Company,  1 1  *  *  -  Davidson  A  Stevenson 

lain  Company,  the  De  Veau  Telephone  Manufacturing 

Company,  the  Eastern  Flexible  Conduit  Company,  the  Lowell 

Insulated    Wire    Company,    the    Nehring    Insulated    Wife    A 

Manufacturing  Company,  the  Peerleea  Electric  Company, 
and  the  St.  Louis  Malleable  Casting  Company.  The  terri- 
tory which  the  agency  intend  to  eOVeX  includes  the  States  of 
nil,  Nebraska,  Kansas,  Oklahoma,  Texas,  Louisiana 
and    Arkansas. 

Machinery  Hall  Established  in  New  ^>rk.  Manufactur- 
ers of  machinery  are  to  have  a  new  help  to  trade  expansion 

through   the   establishment   of  a   permanent  exhibition   of 

machinery  in  operation  for  demonstration,  to  he  Btyled  Ma- 
chinery Hall,  on  the  fifth  floor  of  the  Grand  Central  Palace, 
\,w  V/ork.  Spaces  may  he  subdivided  to  suit  the  require- 
ments of  exhibitors  in  an  area  of  56,000  sq.  ft.,  and  exhibi- 
tors will  be  enabled  to  have  their  offices  in  the  building, 
with  electric  lighting  and  all  needed  facilities.  Besides  the 
permanent  exhibition,  it  is  proposed  to  hold  an  annual 
American  machinery  exposition  in  which  the  permanent 
exhibitors  in  Machinery  Hall  will  have  an  advantage  over 
others  in  being  already  in  the  building. 

New  Fireproof  Building  for  Battery  Manufacturer.— The 
French  Battery  &  Carbon  Company,  Madison,  Wis.,  intends 
to  move  into  its  new  fireproof  building  about  March  15. 
The  new  plant  is  175  ft.  wide  and  325  ft.  long  and  is  made 
of  steel  and  brick.  It  will  be  equipped  throughout  with  the 
latest  types  of  electrically  driven  tools,  the  majority  of 
which  will  be  individually  operated.  Plans  have  been  made 
for  further  addition  within  the  year  of  another  building  of 
nearly  equal  size,  although  the  present  building  will  allow 
for  an  expansion  of  business  of  about  200  per  cent.  The 
building  of  the  new  factory  has  been  necessitated  not  only 
on  account  of  the  company's  increase  in  business  but  also 
because  of  a  fire  that  completely  destroyed  the  company's 
plant  on  Dec.  1.  Within  six  days  after  the  fire  the  company 
had  resumed  the  manufacture  of  ignition  dry  cells  and 
within  ten  days  the  manufacture  of  flashlamp  batteries  and 
cases.  Notwithstanding  the  misfortune,  J.  C.  Ford,  sales 
manager  for  the  French  Battery  &  Carbon  Company,  states 
that  the  year  1915  was  the  most  successful  year  the  com- 
pany has  ever  enjoyed  and  that  it  is  noteworthy  that  the 
total  business  in  December,  1915,  showed  a  material  in- 
crease over  that  of  1914,  although  the  company  had  no  fac- 
tory the  first  ten  days  of  the  month.  Mr.  Ford  declares  that 
prospects  for  1916  are  exceedingly  bright,  one  reason  being 
the  company's  fortunate  connection  with  one  of  the  foremost 
electrochemical  departments  in  the  country.  Through  its 
chemical-research  work  the  supply  of  raw  material  is 
assured,  notwithstanding  the  general  cutting  off  of  imports 
of  chemicals  vital  to  battery  manufacture  and  heretofore 
obtainable  only  in  Europe.  All  prospects  point  to  an  excep- 
tionally large  business  both  in  dry  cells  and  flashlamp 
batteries,  and  Mr.  Ford  asserts  that  the  company's  arrange- 
ments have  been  made  to  take  care  of  its  share. 

Electric-Supplies  Industry  in  Japan  Growing. — Accord- 
ing to  an  article  appearing  in  Commercial  Japan,  trans- 
mitted by  Consul-General  George  H.  Scidmore,  stationed 
at  Yokohama,  Japan  is  no  longer  dependent  upon  foreign 
countries  to  supply  its  needs  in  electrical  supplies.  Effi- 
cient moderate-size  motors  and  generators  with  ratings 
up  to  100  hp.  are  being  manufactured,  it  is  reported,  at 
moderate  prices,  and  the  small  sizes  of  motors  with  rat- 
ings up  to  10  hp.  are  being  made  in  large  quantities  and 
comparatively  cheap,  the  export  prices  comparing  favor- 
ably with  those  of  European  make.  Transformers  are  also 
turned  out  at  low  prices,  but  the  iron  sheets  are  in  nearly 
all  instances  imported.  In  electrical  conductors  Japan  is 
in  a  position  to  compete  with  the  United  States  and  Europe 
in  quality  and  price,  it  is  stated,  as  it  is  a  large  producer 
of  copper  and  silk.  With  the  exception  of  submarine  tele- 
graph cable,  the  former  large  imports  of  insulated  con- 
ductors have  entirely  ceased.  All  classes  of  electric  light- 
ing and  power  cables,  both  rubber-insulated  and  paper- 
insulated,  for  high-tension  or  low-tension  service,  are  being 
made  to  any  specification.  Porcelain  insulators  and  porce- 
lain ware  and  glassware  for  all  purposes  are  largely  being 
exported.  Brass  work,  switches,  lamp  holders  and  cut- 
outs, although  not  quite  so  good  as  those  of  the  best 
European    design,    are    at    low    prices.       Metallic-filament 


lamps  aic'  si  o  being  made  In   large  quantities.      Switch 
in,, -nd..   Instruments  and   meters  are  still   being  imported 
where  inch  class  work   is  required,  but  for  ordinary  pur- 

I  .,   ,■       the     Japanese  made    articles    are    said     to     meet     the 

requirements  at  half  the  price  of  the  Imported  goods.  Vari- 
ous electrical  accessories  arc;  now  being  manufactured  by 

small  .Japanese  factories.  Kled  lie  fans,  bells,  batteries, 
etc.,  are  often  obtainable  at  prices  lower  than  they  can 
he  produced  in  Western  count  lie::.  The  prospect  i'nr  the 
electrical  manufacturing  industries  in  Japan  are  said  to 
be  good,  but  the  foreign  buyers  must  bear  in  mind  that 
the  reputation  of  the  Japanese  manufacturer  is  not  yet 
e  itabllshed  and  that,  therefore,  it  would  be  best  for  them 
to    carry    on    their    business    through    reliable    agents    only. 

Copper  Touches  Highest  Price  in  Forty  Years. — Attention 
is  called  by  the  Engineering  and  Mining  Journal  to  the  fact 
that  copper  prices  are  now  higher  than  they  have  been  in 
forty  years.  In  its  current  issue  the  Journal  says:  "During 
the  last  week  the  price  for  copper  rose  to  a  higher  figure 
than  anything  on  record  in  recent  history,  and  by  recent 
history  we  mean  to  go  back  to  the  time  of  our  civil  war  and 
the  years  immediately  following.  In  July,  1864,  the  average 
price  for  Lake  copper  at  New  York  was  59%  cents  per 
pound,  and  the  average  for  the  year  1864  was  46%  cents. 
By  May,  1870,  the  price  had  fallen  to  19  cents,  but  in  April, 
1872,  it  was  up  again  to  41  %  cents.  These  prices  were 
made,  however,  in  a  period  of  depreciated  currency  and  are 
not  properly  comparable  with  prices  quoted  subsequent  to 
the  resumption  of  specie  payments  in  1879.  In  1873  the 
average  price  for  copper  was  29  cents  per  pound.  After  that 
it  was  never  higher  than  25  cents  until  March,  1907.  In 
March,  1907,  Lake  copper  touched  26  cents,  and  electro- 
lytic 25%  cents.  Higher  figures  are  talked  about  and  prob- 
ably were  realized,  but  they  were  premium  prices  for  rela- 
tively small  lots  for  special  delivery  and  were  not  repre- 
sentative of  the  broad  market.  However,  at  25%  cents  to 
26  cents  some  large  sales  were  made.  Yet  those  were  but 
large  sales  relatively  speaking.  On  the  turnover  movement 
of  1906-07  the  great  turnover  occurred  at  lower  levels.  As 
the  price  for  copper  rose  above  20  cents,  the  ability  of  pro- 
ducers to  make  sales  rapidly  diminished.  After  the  climax 
in  price  had  been  attained  the  market  fell  away  rapidly. 
The  situation  in  February,  1915,  just  nine  years  after  the 
previous  great  boom  in  copper,  is  totally  different.  The 
price  for  copper  is  not  only  strong  and  rising  but  also  pro- 
ducers are  still  able  to  sell  all  they  can  deliver.  Whatever 
trouble  there  is  at  present  is  not  inability  of  the  producers 
to  sell  copper  freely,  but  rather  is  it  their  inability  to  supply 
it  at  all." 

Noteworthy  Orders  for  Electrical  Equipment  for  Steel 
Mill  and  for  Large  Turbines. — Closely  following  the  recent 
order  received  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  for  the  equipment 
of  the  Inland  Steel  Company,  said  to  be  the  largest  order 
for  electrical  equipment  ever  placed  by  a  steel  company, 
and  noted  in  the  Electrical  World  of  Jan.  22,  the  West- 
inghouse company  announces  the  receipt  of  an  order  from 
the  Phillips  Sheet  &  Tin  Plate  Company,  Weirton,  W.  Va. 
The  contract  calls  for  the  complete  electrical  equipment  of 
a  new  mill  now  in  the  process  of  erection  by  the  Phillips 
company,  which  is  engaged  in  the  manufacture  of  sheet  and 
tin  plate,  and  produces  cold  rolled  strips.  This  company  a 
little  more  than  a  year  ago  commenced  equipping  its  mill 
with  electric  drive,  and  when  the  decision  was  made  to  erect 
a  new  mill  this  form  of  motive  power  was  decided  on.  The 
contract  calls  for  two  3000-kw.,  three-phase,  sixty-cycle. 
6600-volt  turbo-alternators,  one  1500-hp.  constant-speed 
alternating-current  motor,  one  2500-hp.  adjustable-speec 
motor,  and  one  800-hp.  adjustable-speed  motor.  The  speec 
adjustment  of  about  50  per  cent  from  high  speed  is  ob 
tained  on  the  2500-hp.  and  800-hp.  motors  by  means  oJ 
direct-current  synchronous  control,  a  novel  scheme  devisee 
and  advocated  by  the  Westinghouse  engineers.  The  West 
inghouse  Electric  &  Manufacturing  Company  has  also  re 
cently  received  a  number  of  orders  for  turbines  of  larg< 
capacity,  among  which  are  the  following:  The  Common 
wealth  Edison  Company  of  Chicago  for  installation  in  it 
Northwest  power  house,  Roscoe  Street  and  Californi; 
Avenue,  Chicago,  a  three-phase,  sixty-cycle,  12,000-vdlt  tan 
dem-compound  turbo-generator  rated  at  30,000  kw.,  consist 
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ing  of  a  high-pressure  turbine,  a  low-pressure  turbine  and 
one  generator,  all  in  tandem  on  one  shaft,  operating  at  a 
speed  of  1200  r.p.m.  and  designed  to  carry  a  momentary 
overload  of  35,000  kw.  (the  turbine  will  be  served  by  two 
Westinghouse  28,000-sq.  ft.  surface  condensers  which  are 
designed  to  maintain,  with  full  load  on  the  unit,  a  vacuum 
of  from  28.5  in.  to  29  in.);  the  Duquesne  Light  Company 
of  Pittsburgh,  for  installation  in  its  Brunots  Island  power 
house,  a  three-phase,  sixty-cycle,  12,000-volt  cross-compound 
turbo-generator  rated  at  40,000  kw.,  consisting  of  a  high- 
pressure  and  a  low-pressure  turbine  driving  separate  gener- 
ators which  operate  in  parallel.  The  speed  of  the  high- 
pressure  element  of  the  latter-named  set  is  1800  r.p.m.  and 
that  of  the  low-pressure  side  1200  r.p.m.  This  unit  is 
capable  of  carrying  momentary  overloads  of  46,000  kw.  It 
will  be  served  by  two  Westinghouse  surface  condensers, 
which  will  maintain,  with  full  load  on  the  unit,  a  vacuum 
of  28.5  in.  to  29  in. 


NEW  YORK  METAL  MARKET  PRICES 


-Feb.  8- 


Selling  Prices 
Bid       Asked 
Copper  £        s      d 

London,  standard  spot 101     10     0 

Prime  Lake    26.50      to  27.50f 

Electrolytic    26.50      to  27.50f 

Casting    25.00       to  25.50f 

Copper  wire  base 27.75      to  28.25J 

Lead 6.10 

Nickel    45.00      to  50.00 

Sheet  zinc,  f.o.b.  smelter.  .  .  24.00t 

Spelter    19.17y2  to  19.42% 

Tin,  Straits    41.25 

Aluminum,  98  to  99  per  cent  52.00      to  54.00 


--Feb.  15 

Selling  Prices 


Asked 
s  d 
10  0 
to  28.50 
to  28.50 
to  27.00 
to  29.75 
6.25 

to  50.00 
24.00 
20.42 1/2  to  20.92 %f 

42.25 
54.00       to  58.00 


Bid 
£ 

106 
28.00 
28.00 
26.50 
29.25 


15.00 


OLD  METALS 

Heavy  copper  and  wire.  ..  .    20.00      to  21.00f  21.00  to  23.00f 

Brass,  heavy 13.50      to  14.00t  14.00  to  14.50f 

Brass,  light    11.00      to  11.25f  11.50  to  12.00f 

Lead,  heavy 5.00      to    5.25t  5.00  to    5.25 

Zinc,  scrap 13.25      to  13.50t  13.50  to  14.00 

COPPER  EXPORTS 

Total  tons  to  Feb.  15» 7,595 

fNominal. 


Corporate  and  Financial 

Cleveland    (Ohio)    Electric    Illuminating    Company. — The 

company's  earnings  for  1915,  as  shown  by  the  annual  re- 
port, were  equivalent  to  11.4  per  cent  on  its  $9,763,500 
common  stock.  The  rate  paid  on  the  stock  was  8  per  cent. 
The  increase  in  earnings  for  the  year  is  considered  mod- 
erate, as  compared  with  1914,  and  the  amount  left  for  divi- 
dends is  a  little  less  than  for  that  year.  One  item  in  the 
report,  "valuation  and  regulation  reserve,"  is  an  amount  set 
aside  for  paying  for  appraisals  and  other  expenses  con- 
nected with  the  contention  between  the  city  and  the  com- 
pany on  the  new  rate  ordinance.  On  the  value  of  its  prop- 
erty as  assessed  for  taxation  the  company  in  1915  earned 
7.99  per  cent.    The  statement  follows: 

1915  1914 

Gross  operating  revenue $4,392,579  $4,255,943 

Operating  expense 1,834,153  1,801,221 

Taxes    356,941  332,805 

Renewal,  replacement,  depreciation 539,257  425,594 

Valuation  and  regulation  reserve 61,971  75,000 

Debt  amortization 14,808  13,994 

Employees'   fund    72,000  60,000 

Non-operating  revenue 12,473  6,922 

Net  income   $1,525,920  $1,554,251 

Interest    $362,383  $364,089 

Dividends,  preferred 48,000  48,000 

Dividends,  common 781,080  742,156 

Profit  and  loss $334,457  $400,005 

Grafton  (W.  Va.)  Light  &  Power  Company. — Creditors  of 
the  Grafton  Light  &  Power  Company,  the  Grafton  Traction 
Company  and  the  Grafton  Gas  &  Electric  Company,  the  two 
latter  having  been  recently  combined  to  form  the  first,  have 
filed  a  petition  in  the  Circuit  Court  asking  a  receiver  for 
the  new  company,  which  is  capitalized  at  $600,000.  The 
court  is  also  asked  to  investigate  the  details  of  the  consoli- 
dation, it  being  charged  in  the  petition  of  the  creditors  that 
the  merger  was  in  fraud  of  their  rights. 


Kings  County  Electric  Light  &  Power  Company,  Brooklyn, 

N.  Y. — The  annual  report  of  the  company  and  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  all  of  whose 
stock  is  owned  by  the  Kings  County  company,  states  that 
the  year  1915  has  been  an  exceptional  one,  beginning  in 
the  uncertain  period  of  business  depression  following  the 
outbreak  of  the  European  war  and  ending  at  a  time  of 
unusual  prosperity.  The  gross  business  of  the  company, 
which  during  the  early  part  of  the  year  showed  but  a 
nominal  increase  over  the  corresponding  period  of  1914, 
showed  for  the  last  few  months  a  progressive  monthly 
increase  averaging  more  than  twice  that  of  the  earlier 
period.  The  policy  established  at  the  outbreak  of  the 
European  war  of  effecting  economies  in  operating  and  admin- 
istration expenses  wherever  possible  with  first-class  service 
was  consistently  followed.  At  the  same  time  an  energetic 
new-business  campaign  was  pursued,  and  while  residential 
and  small  business  consumers  were  added  in  large  numbers, 
unusual  success  was  attained  in  securing  big  power  users. 
Power  contracts  were  secured  during  the  year  aggregating 
upward  of  31,000  hp.,  including  twenty-one  installations  of 
over  300  hp.  each  and  thirty-eight  private  plants  which 
were  discontinued  in  favor  of  the  company's  service.  It  is 
pointed  out,  however,  that  of  the  new  power  business 
secured  a  considerable  portion  consists  of  additional  orders 
given  by  existing  customers.  Notable  among  such  addi- 
tional installations  are  two  requiring  over  8000  hp.  on 
account  of  special  export  business.  Although  a  22,000-kw. 
turbo-generator  was  installed  at  the  Gold  Street  station 
in  1914,  the  increase  in  the  company's  business  has  made 
it  necessary  to  contract  for  a  turbo-generator  having  a 
capacity  of  30,000  kw.  for  installation  during  the  coming 
summer.  In  view  of  conditions  existing  at  the  close  of 
the  year,  the  outlook  for  1916  is  promising.  The  com- 
parative combined  earnings  of  the  two  companies  for  1915 
and  1914  follow: 

„  ..  1915  1914 

Gross  operating  revenue $6,928,115      $6,244,385 

Operating  revenue  deductions : 

Operating  expenses $2,821,066    t$2,591,412 

Depreciation  charges    1  278  246  974  497 

Taxes     '470!218  44l',691 

Total    $4,569,530      $4,007,600 

Net  operating  revenue $2,358,585     $2,236,785 

Net  non-operating  revenue 72,700  72,504 

Gross  income   $2,431,285  $2,309,289 

Income  deductions: 

Interest  on  funded  debt $791,175  $801,783 

Interest  on  unfunded  debt 52,340  42404 

Bond  discount  written  off 20,269  20,268 

Total $863,784         $864,455 

Net  income   $1,567,501      $1,444,834 

Dividends     $1,072,270     $1,057,228 

Payment  to  Edison  investment  fund  in  ac- 
cordance with  employees'  profit-sharing 
Plan     78,468  66,596 

Appropriations    and    adjustments    previous 

years     »52l  7,221 

Total     $1,150,217      $1,131,045 

Balance  to  credit  of  profit  and  loss $417,284         $313,789 

Previous  profit  and  loss  balance 2,180,156       1,886,368 

Total  profit  and  loss  balance $2,597,440     $2,180,157 

♦Decrease.  tAdjusted  for  items  amounting  to  $160,252  which 
were  charged  last  year  to  expenses,  but  have  been  during  1915 
transferred  to  construction  on  request  of  Public  Service  Commis- 
sion. 

Northern  California  Power  Company,  Consolidated,  San 
Francisco,  Cal. — The  California  Railroad  Commission  has 
authorized  the  company  to  enter  into  an  agreement  with 
the  holders  of  its  $670,000  Series  A  debentures  dated  Feb. 
1,  1912,  or  more  than  three-fourths  of  the  holders,  provid- 
ing a  postponement  of  the  maturing  of  these  debentures 
from  Feb.  1,  1916  to  Feb.  1,  1920.  The  bonds  are  to  bear 
interest  at  6  per  cent,  and  the  power  company  shall  pay 
monthly  $5,000  on  account  of  principal. 

Seneca  Power  Corporation,  Seneca  Falls,  N.  Y. — Elec- 
trical corporations  of  central  New  York  have  applied  to  the 
Public  Service  Commission  for  the  Second  District  of  New 
York  for  approval  of  the  financial  arrangements  for  one  of 
the  largest  hydroelectrical  developments  in  the  State.  It 
is  proposed  to  build  a  plant  at  Seneca  Falls  to  furnish 
energy  to  the  Central  New  York  Gas  &  Electric  Company 
and  the  Empire  Gas  &  Electric  Company,  serving  Wayne, 
Ontario,  Seneca  and  adjoining  counties.    The  Seneca  Power 
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(  corporation,  which  will  <i<»  t  *  i  *  -  actual  work  of  In  billing  thl 
in m  station,  asks  to  Increase  its  capital  itoci  from  |5(000 

to  $1,600,000  and  to  Issue  the  1450, I  of  bonds.    When  ths 

plant  is  completed  it  will  be  Leased  to  the  Central  New  York 
Gas  &  Electric  Company,  ths  lease  being  guaranteed  by  the 
Empire  Coke  Company,  which  owns  both  of  ths  distributing 
companies  that  are  to  take  the  new  power.     Much  of  the 

money   raised   from  this  issue  of  Capital  serin  it  ies  will  have 

to  be  paid  for  the  real  estate  and  water  rights  which  are  to 

bs   used    for  the   undertaking. 

Southern  Sierras  Power  Company,  Denver,  CoL — The  Cali- 
fornia Railroad  Commission  has  authorized  the  company  to 
issue  $150,000  of  its  first  mortgage  8  per  cent  twenty-five- 
year  bonds.  A  year  ago  the  commission  gave  the  company 
authority  to  issue  $."00,000  of  these  bonds.  In  August  the 
company  reported  that  it  had  sold  one-half  of  this  amount 
and  asked  permission  to  sell  $150,000  worth  of  first  and 
refunding  6  per  cent  fifty-year  bonds  in  lieu  of  the  remain- 
ing $150,000  of  the  first  issue.  The  present  order  is  the 
result  of  a  recent  request  for  authority  to  sell  $150,000 
worth  either  of  first  and  refunding  bonds  or  of  first  mort- 
gage bonds. 

Texas  Power  &  Light  Company,  Dallas,  Tex. — Of  the  to- 
tal gross  earnings  of  the  company  for  the  twelve  months 
ended  Oct.  31,  1915,  $1,562,876,  or  91  per  cent,  was  derived 
from  light  and  power,  the  remainder  being  from  gas.  The 
earnings  statement  for  the  twelve  months  ended  Oct.  31, 
1915,  follows: 

1915  1914 

Gross   earnings    $1,716,243     $1, 577,381 

Expenses   and    taxes    1,057,413       1,023,744 

Net    earnings    $658,830        $553,638 

Interest   charges    307,701  245,524 

Income   after   charges    $351,129         $308,115 

Dividends  on  preferred  stock 128,033  111,381 

Dividends  on  second  preferred  stock 69,750  23,425 

Balance    $153,346         $173,309 

Utah  Securities  Corporation,  New  York,  N.  Y. — The  New 

York  Stock  Exchange  has  admitted  to  list  $15,707,500 
voting-trust  certificates  for  capital  stock,  with  authority 
to  add  when  issued  $15,067,600  additional. 


New  Utility  and  Industrial  Companies 

The   Shirley   Light,   Heat   &   Power  Company   of  Mount 
Union,  Pa.,  has  been  chartered  with  a  capital  stock  of  $5,000 ' 
by  John  E.  Zimmerman,  Robert  C.  Shields  and  B.  Marx, 
all  of  Philadelphia,  Pa. 

The    Rock    Hill    Light,    Heat    &    Power    Company    of 

Mount  Union,  Pa.,  has  been  incorporated  by  John  E.  Zim- 
merman, Robert  C.  Shields  and  B.  Marx,  all  of  Philadelphia, 
Pa.     The  company  is  capitalized  at  $5,000. 

L.  R.  Reddinger  &  Company  of  Logansport,  Ind.,  have 
been  incorporated  with  a  capital  stock  of  $5,000  to  deal  in 
electrical  supplies.  Asa  Carter,  for  many  years  chief  city 
electrician,  will  resign  to  become  affiliated  with  the  com- 
pany. 

The  Rieken  Electric  Company  of  Chicago,  111.,  has  been 
incorporated  by  E.  H.  Rieken,  William  Fischoff  and  Daniel 
A.  Brennan.  The  company  is  capitalized  at  $2,000  and 
will  manufacture  and  deal  in  mechanical  and  electrical 
devices. 

The  Loop  Electric  Company  of  Chicago,  HI.,  has  been 
chartered  with  a  capital  stock  of  $20,000  to  manufacture 
and  deal  in  electrical  appliances  and  fixtures.  The  in- 
corporators are  George  J.  Bumgardner,  K.  Bumgardner 
and  H.  Heap. 

The  Home  Electric  Company  of  New  Franklin,  Mo.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  for  the 
purpose  of  purchasing  and  operating  the  electric-light  plant 
in  New  Franklin.  The  incorporators  are  J.  H.  Keist,  W.  W. 
Carpenter  and  R.  J.  Carpenter. 

The  Electric  Purifying  Machine  Company  of  Cleveland, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $10,000 
to  deal  in  electrical,  mechanical  and  chemical  machinery. 
The  incorporators  are  Fred  Desberg,  J.  M.  Goldman,  M.  A. 
McCormick,  S.  I.  Powell  and  C.  S.  Stevens. 


The  Mhens  General  Contracting  Company  of  New  York, 
\.  Jf.,  has  been  Incorporated  with  ■  capital  ■took  of  $5,000 
to  do  genera]  contracting  and  electrical  work.  The  Lncor« 
poraton  are  J,  Wolli  en,  a.  Jo  sph  and  A.  Galatis,  142  West 
i::,iii  Street,  N<  w  JTork,  N.  v. 

The  American  Klectric  I'roductH  Companj  of  New  York, 
N.  v.,  has  been  Incorporated  by  M.  ES.  Kaplan,  A.  L  Ohss 

and  .1.   K.  Mautner,  221   Sherman   Avenue,  New   York,  N.  Y. 
The  company    is  capitalized   at  $50,000  and   intends  to  do  a 

general  engineering  and  contracting  business. 

The  Modern  Power  Appliance  Company  of  Rockford,  111., 
has  been  chartered  with  a  capital  stock  of  $5,000  to  manu- 
facture and  deal  in  equipment  for  isolated  electric-lighting 
plants  and  accessories  therefor.  The  incorporators  are 
S.  G.  Smith,  H.  H.  Rogers  and  William  I).  Knight. 

The  Safety  Service  &  Engineering  Company  of  Cleve- 
land, Ohio,  has  been  incorporated  by  Oscar  McNab,  E.  M. 
Abramson,  W.  R.  Englehart,  E.  C.  Conrad  and  R.  O. 
Bartholomew.  The  company  is  capitalized  at  $10,000  to  do 
a  general  safety  and  efficiency  engineering  business. 

The  Chelsea  Lighting  Fixtures  Works,  Inc.,  of  New  York, 
N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of 
$10,000  to  manufacture  and  deal  in  electric  fixtures,  chan- 
deliers, etc.  The  incorporators  are  G.  H.  Epstein,  N.  Lipsky 
and  M.  P.  Hoffman,  4  West  Twenty-ninth  Street,  New 
York,  N.  Y. 

The  Eastern  Development  Company  of  Portland,  Me.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $1,000,- 
000  for  the  purpose  of  carrying  on  general  electrical  in- 
dustrial enterprises.  The  officers  are:  John  H.  Pierce, 
president;  David  W.  Snow,  clerk,  and  Stuart  O.  Symonds, 
treasurer. 


Trade  Publications 

Toy  Motors. — The  C.  D.  Wood  Electric  Company,  New 
York,  has  issued  a  leaflet  which  describes  and  illustrates 
its  "Monocoil"  toy  motor. 

Switches  and  Appliances. — The  Hart  Manufacturing  Com- 
pany, Hartford,  Conn.,  has  just  issued  a  revised  price  list 
of  its  "Diamond  H"  switches  and  appliances. 

Copper  History. — The  Rome  Wire  Company,  Rome,  N.  Y., 
is  sending  out  a  leaflet  entitled  "Copper  History  as  Told  in 
Prices,"  which  gives  the  monthly  average  of  prices  of  copper 
from  1885  to  1916. 

Direct-Current  Electric  Motors  and  Generators. — Bulletin 
No.  217,  brought  out  by  the  B.  F.  Sturtevant  Company, 
Hyde  Park,  Boston,  Mass.,  describes  and  illustrates  the 
Type  D  direct-current  motors  and  generators. 

Farm  Lighting  and  Power  Plants. — The  Strong  Electric 
Company  of  Des  Moines,  Iowa,  has  issued  a  twenty-four- 
page  illustrated  catalog  describing  its  automatic  gasoline- 
electric  power  plants  with  storage-battery  auxiliaries. 

Electric  Water  Heater. — Ferranti,  Limited,  Central  House, 
Kingsway,  London,  W.  C,  England,  has  prepared  a  leaflet, 
designated  as  List  Hb-145,  which  describes  and  illustrates 
its  heating  attachment  for  use  in  connection  with  water 
tanks. 

Tungsten  Projector  Lamps. — The  Edison  &  Swan  United 
Electric  Light  Company,  Ltd.,  Ponders  End,  Middlesex, 
England,  has  prepared  an  illustrated  bulletin,  designated 
as  Leaflet  No.  L-3124,  on  its  "Pointolite"  lamp,  which  is 
adapted  especially  for  projector  service. 

Flood-Lighting  Units. — The  American  Lighting  Company, 
617  West  Jackson  Boulevard,  Chicago,  111.,  is  sending  out 
an  illustrated  leaflet  which  contains  illustrations  of  installa- 
tions of  its  flood-lighting  units  and  a  reprint  of  an  article 
which  appeared  in  the  Electrical  Review  and  Western 
Electrician  entitled,  "The  Sunlight  Projector  for  Flood 
Lighting." 

Lighting  Control. — A.  P.  Lundberg  &  Sons,  477  Liverpool 
Road,  London  N.,  England,  have  recently  issued  the  fourth 
edition  of  a  neat  and  convenient  146-page  pocket  booklet 
entitled  "Lektrik  Lighting  Connections,"  which  is  selling 
at  sixpence.  The  booklet  contains  much  useful  information 
on  various  kinds  of  lighting  connections,  switches  and  con- 
trol apparatus. 
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New  England 

ASHUELOT,  N.  H. — The  Ashuelot  Gas 
&  El.  Co.  has  applied  to  the  Public  Service 
Commission  for  permission  to  issue  $60,000 
in  capital  stock  and   $40,000  in  bonds. 

FRANKLIN,  MASS. — The  Union  Lt.  & 
Pwr.  Co.,  Franklin,  which  supplies  elec- 
trical energy  in  North  Attleboro,  Franklin, 
Wrentham  and  Foxboro,  will  erect  a  dupli- 
cate electric  transmission  line,  to  start  from 
Pawtucket  and  pass  through  Adamsdale  and 
Hillside. 

HAMPDEN,  MASS. — The  town  has  voted 
to  install  an  electric  street-lighting  system 
consisting  of  50  lamps.  The  service,  it  is 
understood,  will  be  furnished  by  the  Central 
Massachusetts  El.  Co.,  Palmer.  H.  M.  Par- 
sons, Palmer,  is  general  manager  of  the 
electric-light  company. 

HOLYOKE,  MASS. — Bids  will  be  received 
by  John  J.  Kirkpatrick,  manager  of  the  gas 
and  electric  department,  Holyoke,  until  Feb. 
23  for  furnishing  two-wire,  110-volt  meters, 
three-wire,  220-volt  meters  and  three-phase, 
550-volt  power  meters  to  the  electric  sta- 
tion for  the  current  year. 

WEBSTER,  MASS.- — Preparations  are  be- 
ing made  by  the  Webster  &  Southbridge 
Gas  &  El.  Co.  for  the  installation  of  a 
3000-kw.  turbo-generator  set,  for  which 
bids  have  been  asked. 

WOODS  HOLE,  MASS. — Bids  will  be  re- 
ceived by  the  commissioner  of  fisheries,  De- 
partment of  Commerce,  Washington,  D.  C, 
until  March  10  for  furnishing  and  install- 
ing electric  wiring  and  fixtures  at  the 
fisheries  station,  Woods  Hole.  Blank  pro- 
posals, specifications,  etc.,  may  be  obtained 
at  the  above  office. 

WORCESTER,  MASS. — The  Connecticut 
River  Transmission  Co.,  Bradley  Building, 
Worcester,  it  is  reported,  is  contemplat- 
ing the  development  of  the  Connecticut 
River  along  the  famous  Fifteen  Mile  Falls 
in  New  Hampshire.  The  original  plans 
contemplated  an  expenditure  of  $6,000,000 
and  provided  for  the  construction  of  three 
dams,  the  first  across  the  river  at  Monroe, 
160  ft.  high,  at  a  cost  of  $2,000,000  ;  the  sec- 
ond at  Waterford,  100  ft.  high,  and  the  third 
at  the  head  of  the  Fifteen  Mile  Falls,  near 
North  Littleton,  80  ft.  high.  The  company 
plans  to  supply  electricity  as  far  north  as 
Groveton,  and  in  Littleton,  Lisbon,  St. 
Johnsbury  and  other  towns.  Henry  I. 
Harriman,   Boston,   is  president. 

NEW  BRITAIN,  CONN. — Plans  are  being 
considered  by  the  Board  of  Public  Works 
for  the  installation  of  an  ornamental  light- 
ing system  in  the  business  section  which 
provide  for  the  erection  of  83  arc  lamps  and 
would  require  an  addition  of  $6,000  per  year 
to  the  lighting  appropriation.  The  United 
E!.  Lt.  &  Wcr.  Co.  furnishes  the  street- 
lighting  service. 


Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  L.  H.  Pounds,  president  of 
borough  of  Brooklyn,  Borough  Hall,  Brook- 
lyn, until  F-.b.  25  for  furnishing  labor  and 
materials  for  general  construction,  including 
electric  work,  for  alterations  of  the  prem- 
ises known  as  the  Williamsburg  Trust  Com- 
pany Building,  on  South  Fifth  Street,  be- 
tween Driggs  Avenue  and  Roebling  Street. 
Bids  will  also  be  received  at  the  same  time 
for  plumbing  and  gas-fitting  work  and  for 
heating  ard  ventilating  work.  Blank  forms 
and  further  information  may  be  obtained 
at  the  Bureau  of  Public  Buildings  and  Of- 
fices, 50  Court  Street,  Brooklyn. 

NORTH  COLLINS,  N.  Y. — Bids  will  be 
received  by  the  Board  of  Trustees,  North 
Collins,  until  Feb.  23  for  furnishing  materials 
and  constructing  a  water-works  system  for 
the  village.  The  plans  provide  for  about  6 
miles  of  8-in.,  6-in.  and  4-in.  cast-iron 
water  mains,  50  fire  hydrants,  48  gate 
valves  and  boxes,  two  triplex  power  pumps 
and  two  gns  engines,  pumping  station  and 
well,  steei  ~tandpipe,  etc.  Plans  may  be 
seen  and  specifications  obtained  at  the  office 
of  the  village  clerk,  North  Collins,  and  at 
the  office  of  the  J.  F.  Witmer  Co.,  engineer, 
Dun  liuilding,  Buffalo,  N.  Y. 

SENECA  FALLS,  N.  Y. — Application  has 
been  made  to  the  Public  Service  Commission 
by  the  Seneca  Pwr.  Corpn.,  Seneca  Falls, 
recently  organized,  for  permission  to  in- 
crease its  capital  stock  from  $5,000  to 
$l,6uu,000  and  to  issue  $450,000  in  bonds. 
The  company  proposes  to  build  a  hydroelec- 
tric power  plant  at  Seneca  Falls  to  supply 
energy  to  the  Central  New  York  El.  Co. 
«nd  t'le  Empire  Gas  &  El.  Co.,  both  of 
Geneva,  which  serve  cities  and  villages  of 
Wayne,  Ontar'o,  Seneca  and  adjoining 
counties.  The  plant  when  completed  will 
be  leased  to  the  Central  New  York  Gas 
&  El.  Co.,  the  lease  to  be  guaranteed  by  the 
Empire  Coke  Co.,  which  owns  both  of  the 
distributing  companies. 

SILVER  CREEK,  N.  Y. — The  People's  El. 
Lt.  &  Pwr.  Co.,  Silver  Creek,  will  submit  a 
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proposal  to  the  taxpayers  offering  to  light 
the  streets  of  the  town  The  company  pro- 
poses to  install  incandescent  series  burning 
lamps.  O.  F.  Kiefer  is  vice-president  and 
manager. 

SILVER  SPRINGS,  N.  Y. — The  munici- 
pal electric-light  plant  is  being  connected 
to  the  high-tension  transmission  line  of 
the  Perry  (N.  Y.)  El.  Lt.  Co.  for  the  pur- 
pose of  establishing  a  24-hour-day  service  in 
Silver  Springs.  J.  E.  Nash  is  president  of 
the  village. 

SYRACUSE,  N.  Y. — Plans  are  being  pre- 
pared by  the  Bureau  of  Gas  and  Electricity 
for  the  installation  of  an  ornamental  light- 
ing system  in  Onondaga  Park,  under  the 
direction  of  Prof.  A.  R.  Acheson. 

SYRACUSE,  N.  Y. — Line  extensions  are 
now  being  made  by  the  Oswego  River  Pwr. 
Trans.  Co.,  Syracuse,  to  the  hamlets  of 
Pennellville,  Lamsons,  Little  Utica,  Jack- 
sonville, Lysander  and  Plainville,  the  first 
being  in  Oswego  County  and  the  others  in 
Onondaga  County.  Service  will  be  given  at 
110/220  volts,  25  cycles,  single-phase.  All 
material  has  been  purchased.  S.  B.  Storer 
is  president. 

WEST  WINFIELD,  N.  Y. — The  West 
Winfield  El.  Co.  is  contemplating  the  in- 
stallation of  a  small  water  turbine  or  a 
good  second-hand  generating  unit  to  be 
used  as  an  auxiliary.  C.  Senif  is  pro- 
prietor. 

ALLENTOWN,  PA. — Bids  will  be  re- 
ceived by  the  board  of  education,  Allen- 
town,  until  Feb.  29  for  the  complete  elec- 
trical work  for  the  Mosse  School  building. 
T.  P.  Wenner  is  secretary  of  board  ;  Run- 
yon  &  Carey,  845  Broad  Street,  Newark, 
N.  J.,  are  engineers,  and  Ruhe  &  Lange, 
Allentown,   are  architects. 

CHRISTIANA,  PA. — Plans  are  being 
considered  for  the  construction  of  a  new 
silk  mill  in  Christiana,  to  cost  about  $50,- 
000.  The  proposed  mill  will  be  operated 
entirely  by  electricity.  For  further  infor- 
mation address  the  Business  Men's  Asso- 
ciation of  Christiana. 

ELLWOOD  CITY,  PA. — Right-of-way  has 
practically  been  secured  by  the  Mahoning 
&  Shenango  Valley  Ry.  &  Lt.  Co., 
Youngstown,  Ohio,  for  the  erection  of  a 
high-tension  transmission  line  from  Lowell- 
ville  to  Ellwood  City  via  New  Castle.  The 
plans  provide  for  the  erection  of  pyramid 
steel  towers,  60  ft.  high  and  500  ft.  apart, 
over  the  entire   distance. 

MOUNT  CARMEL,  PA. — The  Edison  El. 
Big.  Co.,  Mount  Carmel,  expects  to  purchase 
4  miles  of  No.  0  wire  for  transmission  lines, 
24  pole-type  lightning  arresters,  six  7^-kw. 
transformers,  and  line  hardware.  A  com- 
mercial department  has  just  been  organized 
by  the  company  with  H.  Andrews  in 
charge.  S.  S.  Watkins  is  assistant  superin- 
tendent. 

PITTSBURGH,  PA. — The  Public  Ser- 
vice Commission  has  recently  approved 
charters  granted  to  the  South  Beaver,  Lit- 
tle Beaver,  Coverdale,  New  Galilee,  Cannel- 
ton,  Big  Beaver  and  Darlington  El.  Co.'s  in 
Beaver  and  Lawrence  Counties. 

POTTSTOWN,  PA. — The  Philadelphia  Su- 
burban Gas  &  El.  Co.,  Pottsville,  is  planning 
to  install  a  338-hp.  horizontal  water-tube 
boiler,  contract  for  which  has  been  placed 
with  the  E.  Keeler  Co.,  Williamsport.  E. 
Brenner  is  division  manager. 

WASHINGTON,  PA. — Plans  are  being 
considered  by  B.  E.  Coupler,  manager  of 
the  Casino  Theater;  William  Dunn,  man- 
ager of  the  Bijou  Theater,  and  H.  Allen 
Brandon,  manager  of  the  Strand  Theater, 
for  the  installation  of  an  electric  power 
plant  to  supply  electricity  to  the  three 
theaters  and  possibly  other  business  houses 
in  the  block  bounded  by  Chestnut,  Main 
and  Pine  Streets,  West,  on  a  co-operative 
basis.  The  proposed  plant  will  be  installed 
in  the  basement  of  the  Strand  Theater. 

WILSON,  PA. — The  installation  of  an 
electric-lighting  system  in  Wilson  is  under 
consideration.  Estimates  have  been  sub- 
mitted to  the  commissioners  on  the  cost  of 
installing  a  plant. 

HIGHTSTOWN,  N.  J.— -The  El.  Lt.  & 
Pwr.  Co.,  Hightstown,  is  negotiating  with 
the  Public  Service  El.  Co.  for  the  purchase 
of  energy  from  the  Trenton  plant.  Energy 
will  be  delivered  at  13,200  volts,  three-phase. 
The  local  company  will  purchase  (and  is 
open  for  bids)  150  kw.  in  transformers, 
13,200  volts,  and  26,400/2400  volts,  together 
with  switchboard  and  all  necessary  appli- 
ances. When  improvements  are  completed 
the  company  will  establish  a   2  4 -hour  serv- 
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ice.      Thomas    J.    Duncan    is    vice-president 
and  superintendent. 

HOBOKEN,  N.  J. — Bids  will  be  received 
by  the  Board  of  Commissioners  of  the  city 
of  Hoboken,  City  Hall,  Hoboken,  until  Feb. 
23  for  furnishing  and  installing  all  neces- 
sary equipment,  maintenance  and  supplying 
electricity  for  lighting  the  public  streets, 
parks,  places,  public  buildings,  offices  and 
structures  of  the  city  of  Hoboken,  in  ac- 
cordance with  specifications  No.  1  ;  also  for 
the  same  service  in  accordance  with  speci- 
fications No.  2,  and  for  lighting  the  streets 
and  other  public  places  in  the  city  of  Ho- 
boken in  accordance  with  specifications  No. 
3.  Specifications  may  be  obtained  on  appli- 
cation to  Daniel  A.  Haggerty,  city  clerk. 

FREDERICK,  MD. — Application  has 
been  made  by  the  city  of  Frederick  to  the 
Public  Service  Commission  for  permission 
to  install  an  electric-light  plant  for  the 
purpose  of  illuminating  the  city  and  to  fur- 
nish electricity  for  residential  lighting. 

MARTINSBURG,  W.  VA. — Bids  will  be 
received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washing- 
ton, D.  C,  until  Feb.  29  for  installation  com- 
plete of  an  electric  elevator  in  the  United 
States  post  office  and  court  house  at  Mar- 
tinsburg,  W.   Va. 

LYNCHBURG,  VA. — Bids  will  be  received 
by  the  joint  council  committee  on  streets 
and  sewers  at  the  office  of  the  city  engi- 
neer, Lynchburg,  until  March  6.  for  im- 
provement of  Main  Street,  including  con- 
struction of  an  underground  conduit  system 
for  electric  wires,  furnishing  and  laying 
sewer  pipe  and  repaving  the  street.  Plans 
can  be  seen  and  specifications  and  forms  of 
proposals  obtained  at  the  office  of  H.  L. 
Shaner,  city  engineer,  Lynchburg. 

QUANTICO,  VA. — The  Quantico  Co.  has 
purchased  2000  acres  on  the  Rappahannock 
River  on  which  it  proposes  to  erect  a  steel 
plant  with  accompanying  industrial  facili- 
ties, including  electric-lighting  system,  cot- 
tages, bank  building,  etc.  Eldridge  Jordan, 
Real  Estate  Trust  Building,  Washington, 
D.  C.,  is  manager. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  chairman  of  board  of  awards, 
Department  of  Agriculture,  Washington 
D  C  until  Feb.  25  for  the  installation  of 
a  70-gal.  experimental  still  with  condenser, 
boiler  and  superheater  and  other  equipment, 
in  accordance  with  plans  and  specifications 
which  may  be  obtained  on  application  to 
the  office  of  public  roads  and  rural  engi- 
neering, 515  Fourteenth  Street.  N.  W.,  Wash- 
ington. D.  F.  Houston  is  Secretary  of 
Agriculture. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  p. 
C.,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  supplies  as  follows: 
Boston,  Mass.,  Schedule  9309—12  water- 
tube  boilers.  Brooklyn,  N.  Y.,  Schedule 
9301 — 392  glasses  for  airport  and  deck 
lamps;  Schedule  9294—2850  lb.  brass  pipe; 
Schedule  9295 — one  gaging  system;  Sched- 
ule 9302 — 600  ft.  phosphor  bronze  chain. 
Philadelphia,  Pa.,  Schedule  9293— installa- 
tion of  one  dumbwaiter.  Mare  Island,  Cal., 
Schedule  9305  —  miscellaneous  standard 
pipe  miscellaneous  squirt  cans  and  brass 
oil  feeders;  Schedule  9298 — tlvee  pneumat- 
ic motor  hoists,  4000  lb.  ;  Schedule  9310 — 
six  steam,  cargo-hoisting  winches.  New- 
port, R.  I.,  Schedule  9323 — 15,000  lb.  brass 
tubing,  miscellaneous  copper  tubing;  Sched- 
ule 9322 — 500  lb.  clear  sheets  uncut  mica, 
15,000  ft.  ebonite  tubing.  Brooklyn,  N.  Y.r 
Schedule  9318 — 150,000  ft.  flexible  double- 
conductor,  280,000  ft.  bell  wire,  45,000  ft. 
telephone  cable;  Schedule  9314 — electric 
bench  grinders.  Applications  for  proposals 
should  designate  the   schedule  by  number. 

WASHINGTON,  D.  C. — Foreign  trade  op- 
portunities are  announced  by  the  Bureau  of 
Commerce  reports  as  follows:  No.  20,017 — 
An  American  consular  officer  in  India  re- 
ports that  the  director  of  an  educational 
institution  in  his  district  desires  to  com- 
municate with  American  manufacturers  of 
textile  machinery,  chemical  laboratory  fil- 
ters, chemicals  and  chemical  apparatus, 
woodworking  machinery,  color  machinery, 
engines,  boilers,  tools,  printing  and  bleach- 
ing machinery.  Catalogs  and  full  informa- 
tion should  be  sent.  No.  20,022— An  Amer- 
ican consular  officer  in  Central  America  de- 
sires to  receive  quotations,  f.  o.  b.  steamer 
New  Orleans,  on  a  3-kw.  to  5-kw.,  500-cycle 
wireless  transmitter,  complete  with  modern 
receiving  set.  The  transmitter  should  be 
equipped  with  quenched  or  synchronous  ro- 
tary spark-gap  and  capable  of  transmitting 
a  distance  of  250  miles.  The  power  is  to 
be  furnished  by  a  mining  power  plant.  A 
200-ft.  mast  will  be  furnished  by  the  pur- 
chaser. Cost  of  installation  should  be  in- 
cluded in  quotations.  No.  20,025 — A  man 
in  Spain  informs  an  American  consular 
officer  that  he  desires  to  represent,  on  a 
commission  basis,  American  manufacturers 
and  exporters  of  coal,  chemicals,  automo- 
biles, street-railway  cars,  steel  rails  for 
steam  and  street  railways,  motorboats,  etc. 
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.in   engine,   one   three  pha 

i,  i  nutor,     mi  ii i> .     three  phai  •■     motor, 

two    ■  •'iiiiMM.ii ion    grinding    and    pulp    ma 
clones,  .mil  en.    water  feed  pump.      Detailed 
Information     relative    to     this    opportunity 
in. is     be    obtained    on    application     to    the 
bureau  or   us  district   offices.     No.   20,066 
,\  inn.  in  i:.i-i   Africa  informs  an  American 
consular    officer    that    li    desires    t<>    i 
catalo  1 1 1 •  1    full   information   trom 

American  manufacturers  of  bicycles  and 
orles,  electric  pocket  lamps,  etc.  No 
20,081  a  commercial  organisation  In  the 
i  nited  siau-s  has  transmitted  an  Inquiry 
from  a  man  in  Mexico  who  dishes  to 
communicate  with  American  manufactur- 
ers of  machinery    for   making   Incandescent 

electric    lamps.       He    also    desires    quotations 

on  glass  globes  tor  lamps,  caps,  carbon 
filaments  for  Incandescent  lamps,  and  glass, 
tubes  in  which  the  wire  Filament  is  placed. 
0,092  One  of  the  commercial  at- 
taches of  the  Department  of  Commerce  in 
South  America  reports  that  a  mining  corn- 
pan}  in  Bolivia  is  prepared  to  sell  60  per 
cent    tungsten    ores,    f.    a.    s..    Antofagasta, 

Chile  Correspondence  IS  preferred  in  Span- 
ish,  but   may   be  In   English.     No.    71,934    - 

Consul  Thomas  \Y.  Yoetter  writes  from 
Antofagasta,  Chile,  under  the  date  of  Dec. 
24,  that  he  has  been  informed  that  a  com- 
pany will  soon  be  organized  to  construct 
and  operate  a  telephone  System  in  Antofa- 
gasta and  the  nitrate  and  mining-  regions. 
The  consul,  In  addition  to  the  address  of 
the  one  to  whom  correspondence  should  be 
directed  in  connection  with  the  new  com- 
pany, sent  a  list  of  dealers  in  telephone 
supplies  In  Iquique  and  Antofagasta, 
copies  of  which  may  be  obtained  at  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce, Department  of  Commerce,  Wash- 
ington,   D.    C,    or    its    district    offices.      No 


the    Cleveland    Ulg     <  !< l<  '    ■'    '"' 

contract        M  pro| I    to   a 

.,    bond    Ii  i  u<  0,000   toi    the   purpose 

dime,  m dltlonal   10,000  l.v\ 

in  iii.    municipal  plant 
C<  >LUMB1  S,  <  >ni"      The  Public  Utilities 
Commission    Iwh    authorized    the    Columbus 
i:s       i.t     .y     pwr     Co     i"    Isi  in     $225,000    In 

The    larger    pari    ol    thi     i- 
u  di  be  used  tor  extensions  this  j  ear. 

HUNTSVIL.LE,  OHIO.  The  Installation 
of  an  electric-lighting  plant  in  Huntsvtlle  is 
under  consideration,  m.  E.  ( iehraan  Is  re- 
ported Interested  In  the  project. 

i  RBANA,  oino.  The  contract  for  In 
stalling  the  complete  lighting  equipment  al 
i  rbana  I  nlverslty  has  been  awarded  to 
the  Electric  shop.  For  the  present  the  IJr- 
bana  i.i.  A  Pwr.  Co.  will  Bupplj  electrical 
service,  hut  the  university  is  contemplat- 
ing   installing    its   own    power    plant. 

CRAB  ORCHARD,  KV.  A  project  to  in- 
stall  an   electric-lighting  plant   in   Crab  Or 

i  .        l  .        1  I   ,  ..  1        l.ir        Alnrrio        I   >£tt*lr  1  T> 


i ;  u.KSl'.l'Ri :,    n. I.      Ext<  ii  Ive    In 
,,  ,,,,,  ted,  an    i  ont<  mplati 
the    Oalesburg    icy  .    Ltg     d     P    i     Co..    In- 
volving   an    ■  Kp<  ndlture    "I     1225,000       'I  hej 
will    Includi  to   the    bollci    | 

Including   new   boilers,   the   Ini  tallatloi 
.  ,,.  rating    unll     (for    railway   h<  i 
In    i  he    .1.  eti  Ic    •!•  p.o  trnent,    r<  pla<  in 

ng  "I  a  new  well  irglng 

I  h,    heating  plant   and  extensions  lo  mains. 
LINCOLN,     II. I.        Lids     will     I 

,,l    ol     Admini   tration,    • 
Building,  Springfield,  until   Mao  h    ■    toi    the 
,  oni  i, ,,,  i  [on    "i    a      chool    budding    al    the 
Lincoln  State  School  and  Colonj       S<  parate 
,i, untied  on  general  work,  heat- 
.ii  ie  wiring,  and  plumbing  ai  i 
ers      Plans  and   specifications   ma      be  ob- 
tained   upon    apple  ali.m    lo   .lames    L     Dib.-l- 
tate    architect,     130    North    Fifth     Ave- 
nue,   Chicago. 

NORRIS     CITY,      ELL. — Bonds     to     ths 
amount   Of  $1  00,000,  it    is  reported,  ha  .• 
issued   bj    the  Ohio  Valley  El.  Co.,    .Mai  ion, 


and  H  Q.  Sklles.  A  franchise  will  be  of- 
fered  for  sale  on  March  7. 

FLEMINGSBURG,  KT.— Plans  are  be- 
ing considered  for  changing  the  plant  of 
the  Flemingsburg  Lt.  &  Ice  Co.  from  a  di- 
rect-current to  an  alternating-current  sys- 
tem. D.  Bankel,  electrical  engineer,  Cin- 
cinnati, Ohio,  has  been  engaged  by  the 
company   to   make  investigations. 

LONE  OAK",  KT. — S.  M.  Ware  &  Son,  it 
Is  reported,  contemplate  the  installation  of 
a  generator  to  supply  electricity  for  light- 
ing purposes  in  Lone  Oak.  Post  office  ad- 
dress,   R    F.   D.  from  Paducah. 

PRINCETON,  KY. — A  franchise  provid- 
ing   for    the    distribution    and    sale    of   elec 


20,095 — A  commercial  agent  of  the  bureau      tricity    in    Caldwell    County    will    be   offered 


reports  that  a  man  in  England  desires  to 
represent  American  manufacturers  of  light 
hardware  and  household  electrical  fixtures. 
'.OOS — A  firm  in  Canada  informs  an 
American  consular  officer  that  it  desires  to 
purchase  an  electric  motor,  125  hp.,  550 
volts,  direct  current.  No.  20,100 — A  man 
in  Italy  writes  that  he  desires  to  receive 
quotations  from  American  manufacturers 
of  electrical  supplies  used  in  electric-light 
installations.  Further  information  may  be 
obtained  on  application  to  the  Bureau  of 
Foreign    and   Domestic    Commerce,    Depart 


chard  is  being  promoted  by  Morris   Perkins      tll(.   pr0ceeds  i"  be  used   for  extensioi 

Improvements.      The   company    is    operating 

i    plant   in   Norris  City  and   cot 
plates    the    installation    of    larger    plants    in 
the  near  future.     F.   W.   Rich 
is    president    of    the    company,    and     J- .     II 
Wyckes,   Marion,  is  secretary. 

STREATOR,    ILL. — The  contract   toi 
stalling  the  ornamental  lighting   system  on 
Main      and      Vermilion      Streets     has     been 
awarded  to  J.  W.  Gates,  Inc.,  at  $10,14  4. 

THE  CARRIERS  MILLS,  ILL— The 
Carriers  Mills  Utilities  Co.  will  make  some 
extensions  to  its  transmission  lines  during 
the  spring  and  summer.  The  company  will 
soon  establish  an  office  for  the  display  of 
lighting  fixtures,  cooking  apparatus,  vacuum 
cleaners,  flashlamps  and  washing  machines. 
W.  E.  Taborn  is  secretary  and  treasurer. 

ANTIGO,  WIS. — Bids  will  be  received  at 
the  office  of  the  supervising  architect.  Treas- 
ury Department,  Washington,  D.  C,  until 
March  14,  for  construction  complete,  includ- 
ing mechanical  equipment  and  approaches, 
of  the  United  States  post  office  at  Antigo, 
Wis. 

RHINELANDER,  WIS.— The  capital 
stock  of  the  Rhinelander  Dt.  &  Pwr.  Co. 
has  been  increased  from  $100,000  to  $125,- 
000,  the  proceeds  to  be  used  to  enlarge  the 
plant. 

WEST  ALLIS,  WIS.— The  installation  of 
a  municipal  electric-lighting  plant  in  West 
Allis  is  under  consideration  by  the  cuy 
Council. 

ROCHESTER,  MINN. — At  an  election 
held  Jan.  25  a  proposal  to  issue  $360,000  in 


for  sale  by  the  fiscal  court  in  Princeton  on 
Feb.  21. 

LOOGOOTEE,  IND. — The  Loogootee  El. 
Lt  ,  Pwr.  &  Wtr.  Co.  is  considering  the  in- 
stallation of  a  storage  battery  for  charging 
vehicles.  Jesse  Rutledge  is  secretary  and 
manager. 

SEYMOUR,  IND. — The  City  Council  has 
granted  the  Commercial  El.  &  Pwr.  Co. 
a  franchise  to  install  and  operate  an  elec- 
tric-lighting plant  in  Seymour. 

ALTAMONT,  ILL.— W.  G.  Scoggins,  man- 


ment   of  Commerce,   Washington,   D.   C,   or     ager   of    the    municipal    electric-light    plant 
its  district  offices.  would  like  to  correspond  with  parties  hav- 

ing   a    good    second-hand    open-feed    water 

heater  of  about  150  hp.  for  sale. 

AURORA,   ILL. — Improvements   are  con- 
templated   to    the    municipal    electric-light 
North    Central  plant,  including  the  installation  of  new  boil 


CLIO.  MICH. — Bids  will  be  received  by 
B.  S.  Jennings,  secretary  school  board  of 
District  No.  7,  Clio,  until  Feb.  29  for 
wrecking     old     building,     remodeling     and 


ers,  two  300-kw.  turbo-generator  sets,  stok-  DorK3S  for  the  construction  of  a  hydroelec 
ers,  switchboard,-  motor-driven  pumps,  tric  power  plant  near  Zumbro  Falls  was 
steam    piping,    etc.,    also    the    erection    of    a     carried.  A.T.  Wright  is  city  clerk. 

transmission  line  to  isolated  wells.     At   an  PETER     MINN The    City    Council 

and     election  to  be  held  in  April  the  proposal  to  rep0rted  to  'have  closed  a  contract  with 

building    new     high-school    building.       Bids      issue    $100,000    in   bonds   for   the   above   im-      [l™g™l™mlrs>   Pwr.   Co.,  Mankato,  to  fur- 
will    include   general   contract,    heating   and      provements  will   De  submitted  to  tne  voters.      ^.^    electricity    for    street   and    commercial 

lighting    and    for    power    purposes    in    the 
city  of  St.  Peter. 

ALGONA,  IOWA.— Improvements  are 
contemplated  to  the  municipal  electric -hgiu 
plant,  including  the  installation  of  a  new 
engine.  The  cost  is  estimated  at  about 
$18,000.  J.  W.  Kelly  is  superintendent  or 
municipal  plant. 

DES  MOINES,  IOWA.— The  installation 
of  an  ornamental  street-lighting  system  on 
Polk   Boulevard   is   under   consideration. 

ONAWA,  IOWA.— The  Board  of  Super- 
visors has  awarded  a  contract  to  Charier 


W.  E.  Barclay  is  city  electrician. 

BLOOMINGTON,  ILL. — The  Blooming- 
ton  &  Normal  Ry.  &  Lt.  Co.,  Bloomington. 
has  been  granted  a  certificate  of  conven- 
ience and  necessity  to  erect  a  transmission 
line  from  Chenoa  to  Lexington. 

BYRON,  ILL. — The  Byron  El.  Lt.  &  Pwr. 
Co.  has  applied  for  a  certificate  of  con- 
venience   and    necessity    to    construct    and 


ventilating,  plumbing  and  electric  wiring. 

DETROIT,  MICH. — Extensions  and  im- 
provements, it  is  reported,  will  be  made  to 
the  power  plant  of  the  Packard  Motor  Car 
Co.,  Detroit,  including  the  installation  of 
new  equipment. 

DETROIT,  MICH. — Contracts  have  been 
awarded  by  Norval  Wardrop,  architect,  for 
construction  of  power-plant  building  to  be 

erected    at    1154    Gratiot    Avenue    for    the     operate  an  electric-light  plant  in  Byron. 
Finck  Overhall  Mfg.    Co. 

GRAND  LEDGE,  MICH. — Plans  are  be- 
ing prepared  for  the  erection  of  a  power 
station  on  Bridge  Street  (to  cost  about 
$7,000)  by  the  Consumers'  Pwr.  Co.,  Jack- 
son. 

LUDINGTON,  MICH. — The  City  Council 
has  awarded  the   Stearns  Ltg.   &   Pwr.   Co 


CHESTER,  ILL. — The  installation  of  a 
motor  and  motor-driven  centrifugal  pump 
(having   a   capacity   of   about   400    gal.    per 

minute)  in  the  Chester  light  and  ice  plant  X^°^n  Rattle  Creek,  for  erection  of  an 
is  contemplated.  J.  Fred  Gilster  is  presi-  ^ctVic  transmission  line  from  Castana  to 
dent. 

CHICAGO,  ILL. — Estimates  have  been 
submitted  to  the  Lincoln  Park  Commission- 


a  ten-year  contract  for  street  lighting  and  ers  for  improvements  to  the  lighting  system 
an  extension  of  its  franchise  to  1938,  to  be  jn  Lincoln  Park,  including  the  installation 
ratified    by    the    voters.      The    contract    for  -  0f  a  500-kva.  turbo-generator  set,  non-con- 


street  lighting  provides  for  replacing  the 
arc  lamps  now  in  use  with  incandescent 
lamps. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioners  of 
supplies,  City  Hall,  Cleveland,  Ohio,  until 
Feb.  25  for  transformers  for  the  municipal 
electric  light  department.  Specifications 
may  be  obtained  upon  application  to  the 
commissioner  of  light  and  heat  division, 
14  43  East  Third  Street. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  Feb.  23  for  one  steam-driven  air 
compressor  for  the  Division  Avenue  pump 


densing  turbine  exhausting  into  heating  sys- 
tem, power  to  be  delivered  to  station  bus  ; 
changing    over    several    single-phase,    2300- 

volt    lines   to   three-phase,   four-wire,    2300/-       „    uulluo   „.    .„.r ~ 

4  000-volt     lines     and     equipment;      several     pal  electric-lighting  plant  was  aereaieu. 
series    circuits    being    changed    to    multiple- 
The    installation 


the  county  home,  to  cost  about  $800. 

SIDNEY,  IOWA.— The  City  Council  Ii 
considering  a  proposal  to  grant  to  the  Con- 
tinental Gas  &  El.  Corpn.,  Cleveland,  Ohio, 
a  franchise  to  install  and  operate  an  eiec- 
tric-light  plant  in   Sidney.      - 

HIGGINSVILLE,     MO.— At     an     election 

held  recently  the  proposal  to  issue   $1  ■•.««» 

bonds   for   improvements   to   the   munici- 


conductor  feeder  cables, 
of  about  350  boulevard  lamps  of  400  cp., 
type  "C,"  complete  on  circuits  with  armored 
cable  laid  in  parkway,  is  also  contemplated. 
The  proposed  work  depends  on  funds  avail- 
able. Mentioned  in  the  issue  of  Jan.  29. 
C.    H.    Shepherd    is    electrical    engineer    in 

DELAVAN,  ILL.— The  Royal  Lt.  &  Pwr 
Co.,    Delavan.    expects    to    install    a    small 


i:i.iiiiiic^.>ui      mi      •  iic    j^i  v  ion-.ii    .*i»~*.«~    * *-  ...~.,      ~ — —  . . *  ,  ,  „i„„i.  tft      TJ" 

ing   station,  Department  of  Public  Utilities,  generator   and   engine   in   its   plant.      W.   H. 

Division    of   Water.      Specifications    may   be  Few  is  manager. 

obtained    upon    application    to    the    office    of  ELDORADO,    ILL. — The    Public   Utilities 

the    commissioner    of    water,    413    Superior  Commission  has  granted  the  Saline  El.  Co. 

Avenue,   City  Hall.  permission    to    issue    $30,000    in    bonds    and 

CLEVELAND,     OHIO. — A     resolution     is  $20,000   in   capital   stock   for  the  purnose  of 

being  prepared  to  present  to  the  City  Coun-  taking   over    the    property    of    the    Eldorado 


WAVERLY,  MO.— Application  has  been 
made  by  C.  P.  Landrum  to  the  City  Coun- 
cil for  a  franchise  to  install  and  operate 
an  electric-lighting  plant  in  Waverly. 

WALLACE,  S.  D.—  The  Bradley  El.  Co. 
has  been  granted  a  franchise  to  extend  its 
transmission  lines  to  Wallace  and  to  furnish 
electricity    for    lamps    and    motors    in    tnai 

OMAHA,  NEB.— Bids  will  be  received  at 
the  office  of  the  supervising  architect,  Ireas 
ury  Department,  Washington,  D.  C,  unw 
March  13  for  the  installation  cornp let* i  of 
an  elevator,  pump,  etc.,  in  the  United  States 
court  house,  custom  house  and  post  omce 
at  Omaha.  For  details  see  proposal  coi 
umns. 


February  19,  1916 


ELECTRICAL     WORLD 


463 


BUHLER,  KAN. — The  Council  is  con- 
sidering the  installation  of  a  municipal  elec- 
tric-lighting plant  in  Buhler. 

DOWNS,  KAN. — The  Solomon  Valley 
Pwr.  Co.  expects  to  install  a  new  250-kw. 
generating  unit  (directly  connected)  and  a 
new  boiler.  The  company  also  expects  to 
extend  its  transmission  lines  to  Cedar,  Clau- 
dell  and  Harlan.  D.  D.  McGuire  is  man- 
ager 

ELLINWOOD,  KAN. — The  city  of  Ellin- 
wood  is  contemplating  the  purchase  of  an 
oil  engine  for  the  municipal  lighting  and 
water   plant. 

HIAWATHA,  KAN. — The  Hiawatha  Lt, 
Pwr..  &  Ice  Co.  will  install  within  a  few 
weeks  a  250-hp.  Busch-Sulzer  Diesel  oil 
engine  and  a  200-kw.  General  Electric  gen- 
erator, directly  connected.  R.  H.  Love  is 
secretary  and  superintendent. 

INMAN,  KAN. — The  City  Council  is  ne- 
gotiating with  the  United  Wtr.,  Gas  &  El. 
Co.,  Hutchinson,  for  the  erection  of  a  trans- 
mission line  to  Inman  and  supplying  elec- 
for  commercial  purposes  here. 

PENALOSA,  KAN. — The  installation  of 
a  municipal  electric-light  plant  in  Penalosa 
is  under  consideration. 

STAFFORD,  KAN. — The  city  of  Staf- 
ford is  negotiating  with  the  town  of  Sylvia 
to  supply  a  2 4 -hour  service.  If  the  plans 
are  carried  out  it  will  necessitate  the  instal- 
lation of  an  additional  generating  unit  in 
the  municipal  electric-light  plant. 


Southern  States 

BURLINGTON,  N.  C. — The  Piedmont  Ry. 
&  El.  Co.,  Burlington,  has  closed  contracts 
with  the  Oneida  Mills  in  Graham  and  with 
the  Trolingwood  Mills  at  Haw  River  to 
supply  electricity  to  operate  the  two  plants. 
Surveys  are  also  being  made  by  the  com- 
pany to  erect  a  transmission  line  into  Elon 
College  and  Gibsonville  to  supply  electrical 
service  to  those  towns.  J.  H.  Bridgers  is 
president. 

NEWBERN,  N.  C. — Bids  will  be  received 
by  F.  T.  Patterson,  city  clerk,  Newbern, 
until  March  6  for  sinking  well,  etc.  Separate 
proposals  will  also  be  received  at  the  same 
time  for  the  finishing  and  installation  of  an 
electric-motor-driven  or  steam-driven  pump. 
CAMDEN,  S.  C. — Within  the  next  six 
months  the  managers  of  the  municipal  elec- 
tric-light plant  expect  to  purchase  25  meters 
and  25  kw.  in  transformers.  E.  D.  Mc- 
Cutcheon  is  superintendent  of  the  munici- 
pal water  and  light  plant. 

IVA,  S.  C. — The  installation  of  an  elec- 
tric-lighting system  in  Iva  is  under  con- 
sideration. Electrical  service  may  be  ob- 
tained from  the  Southern  Pub.  Utilities 
Co.,  Charlotte,  N.  C. 

ACWORTH,  GA. — At  an  election  to  be 
h.  M  Keb.  15  the  proposal  to  issue  $5,000  in 
bonds  for  improvements  to  the  municipal 
electric-light  plant  and  water-works  will  be 
submitted  to  the  voters. 

ADEL,  GA. — The  town  of  Adel  expects 
to  install  a  3-hp.  motor-driven  centrifugal 
pump,  having  a  capacity  of  50  gal.  per 
minute,  20-ft.  suction  and  35-ft.  head.  T. 
R.  Sutton  is  superintendent. 

COLUMBUS,  GA.— The  Columbus  Pwr. 
Co.  expects  to  install  within  the  next  12 
months  one  bank  of  three  1333-kw.,  13,200/- 
66,000-volt  step-up  transformers  in  Goat 
Rock  station  ;  one  750-kw.  motor-generator 
set  and  exciter  for  same  in  station  No.  4 
to  furnish  electricity  for  street-railway  serv- 
ice;  one  1000-kva.  synchronous  condenser 
for  power-factor  correction  at  Hogansville, 
Ga.     J.  S.  Bleecker  is  manager. 

FOLKSTON,  GA.— The  Chamber  of  Com- 
merce has  authorized  B.  F.  Scott,  president, 
i    to    make    investigations    as    to    cost    of    an 
electric-light    plant    with    sufficient    output 
to  maintain  500  lamps,  etc. 

DE  LAND,  FLA. — The  De  Land  Lt,  Pwr. 
&  Ice  Co.,  expects  to  build  new  cold-storage 
i   rooms,    reinforced    concrete    and    steel    con- 
1   struction. 

PLANT  CITY,  FLA.— The  City  Council  is 
contemplating  the  purchase  of  the  local  elec- 
tric plant  or  the  construction  of  a  new  sys- 
tem. 

BIRMINGHAM,  ALA. — The  installation 
or  an  electric-lighting  plant  in  Idlewild  Park 
to  supply  electricity  to  the  south  side  of  the 
£  y*i!s  reP°rted  to  be  under  consideration 
oy  the  City  Commission.  Julian  Kendrick, 
city  engineer,  has  been  authorized  to  make 
investigations  as  to  the  feasibility  of  the 
Project. 

Q.C'APSDEN,  ALA. — Two  plans  for  the  in- 
stallation of  a  municipal  electric-lighting 
system  in  Gadsden  are  under  consideration; 
one  is  to  install  a  generator  at  the  munici- 
!  £„  .  water-works  station  and  the  other  to 
Put  chase  energy  from  the  Alabama  Pwr.  Co. 

i  Nn^CADI.A.'  LA.— The  property  of  the 
|iNortn  Louisiana   Lt.   &   Pwr.    Co.,   Arcadia, 


will  be  sold  on  Feb.  26.  J.  B.  Herring  is 
president 

LANGSTON,  OKLA. — The  State  Legis- 
lature has  appropriated  $16,268  for  rebuild- 
ing the  power  station  at  Langston  Colored 
College,  which  was  destroyed  by  fire. 

OKLAHOMA  CITY,  OKLA. — The  instal- 
lation of  an  ornamental  street-lighting  sys- 
tem in  Oklahoma  City  is  under  considera- 
tion. The  Oklahoma  Gas  &  El.  Co.  fur- 
nishes  the  street-lighting  service. 

RINGLING,  OKLA. — At  an  election  to  be 
held  Feb.  25  the  proposal  to  "grant  a  fran- 
chise to  the  Southwestern  Pub.  Ser.  Co., 
Ardmore,  to  construct  and  operate  an  elec- 
tric-lighting plant  and  natural-gas  system 
will  be  submitted  to  the  voters. 

WILSON  (P.  O.  NEW  WILSON),  OKLA. 
— The  town  of  Wilson  has  engaged  the 
Benham  Engineering  Co.,  consulting  engi- 
neer, Oklahoma  City,  to  prepare  plans  for 
an  electric-light  plant  and  water-works  sys- 
tem, to  cost  approximately  $25,000.  S.  B. 
Brimer  is  president  of  the  board  of  trustees. 

AUSTIN,  TEX. — Bids  will  be  received  by 
the  Public  Buildings  and  Grounds  Depart- 
ment of  Austin,  until  March  4,  for  one  200- 
hp.,  left-hand,  side-crank  engine,  one  125- 
kw.  generator  (directly  connected),  switch- 
board and  instruments. 

BURNET,  TEX. — Plans  are  being  con- 
sidered by  the  Marble  Falls  Wtr.  &  Pwr. 
Co.  for  extending  its  transmission  line  from 
Marble  Falls  to  Burnet. 

DUBLIN,  TEX. — The  Central  Texas 
Pwr.  &  Trans.  Co.,  Hico,  contemplates  the 
erection  of  a  transmission  line  to  Harbin. 
Henry  Weiser,  Dublin,  is  vice-president  of 
the  company. 

HEREFORD,  TEX. — The  Hereford  El.  Lt. 
&  Pwr.  Co.  expects  to  install  new  equipment 
in  its  plant  next  spring,  including  a  125-hp. 
return-tubular  boiler  and  a  50-kw.  steam- 
driven  generating  unit.  F.  H.  Oberthier  is 
proprietor. 

HOUSTON,  TEX. — The  City  Council  has 
appropriated  $17,800  for  the  installation  of 
a  bar-channel  trolley  system  for  the  cotton 
sheds  at  Turning  Basin  by  the  Southwest- 
ern Mechanical  Co. 

SAN  ANTONIO,  TEX. — Plans  are  being 
prepared  by  the  San  Antonio  Gas  &  El.  Co. 
for  increasing  the  output  of  its  "B"  plant 
on  Conception  Avenue  by  5000  hp.  at  a  cost 
of  about  $150,000.  New  equipment,  includ- 
ing five  new  boilers  and  a  steam  turbine, 
will  be  installed. 


Pacific  States 

ABERDEEN,  WASH. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  March  22  for  construction  com- 
plete, including  mechanical  equipment  and 
approaches,  of  the  United  States  post  office 
at  Aberdeen. 

ALBION,  WASH. — The  City  Council  has 
decided  to  install  an  ornamental  street- 
lighting  system  covering  the  entire  busi- 
ness section  of  the  city. 

EVERETT,  WASH. — The  City  Council 
has  passed  a  resolution  authorizing  the  city 
clerk  to  make  formal  application  at  once 
to  the  United  States  Department  of  Agri- 
culture for  a  preliminary  power  permit  in 
the  government  reserve  in  the  territory 
known  as  Sultan  Canyon.  Preliminary 
surveys  for  power  sites,  dams,  etc.,  have 
been  conducted  in  Sultan  Canyon  by  the 
city  of  Everett.  The  city  contemplates  de- 
veloping the  power  in  connection  with  its 
proposed   municipal   electric   plant. 

MONTESANO,  WASH. — The  City  Coun- 
cil is  considering  calling  an  election  to  sub- 
mit to  the  voters  the  proposal  to  establish 
a  municipal  electric-light  plant  and  water- 
works system  in  Montesano. 

SEATTLE,  WASH. — A  campaign  has  be- 
gun by  property  owners  and  business  men 
in  the  university  district  for  the  installa- 
tion of  cluster  lamps  on  Fourteenth  Ave- 
nue, N.  E.,  from  Thirty-fifth  Street  East  to 
Cowan  Park.  Property  owners  on  Lucille 
Street  and  Twelfth  Avenue  South  in 
Georgetown,  a  suburb  of  Seattle,  have  pe- 
titioned the  City  Council  for  the  installa- 
tion of  street  lamps  in  that  district. 

SEATTLE,  WASH. — The  utilities  com- 
mittee of  the  City  Council  has  recommend- 
ed the  appropriation  of  $2,000  to  be  ex- 
pended in  taking  meter  readings  of  the 
Sauk  and  Suiattle  Rivers,  with  a  view  of 
investigating  the  possibilities  of  the  Sauk 
Suiattle  power  site.  J.  D.  Ross,  superin- 
tendent of  lighting,  has  informed  the  com- 
mittee that  in  his  opinion  no  fully  devel- 
oped site  can  be  obtained  and  efforts  must 
be  directed  to  securing  a  site  to  be  devel- 
oped by  the  city. 

SEATTLE,  WASH. — In  his  annual  re- 
port to  the  City  Council,  Mayor  H.  C.  Gill 
recommends    that    the   Council    issue   a   call 


for  bids  for  supplying  electrical  energy  to 
the  amount  of  22,000  kw.  for  the  munici- 
pal electric  plant,  the  Council  to  reserve 
the  right  to  purchase  the  generating  plant 
of  the  successful  bidder.  He  asks  for  the 
completion  of  the  investigations  of  the  po- 
tentialities of  the  Sauk-Suiattle  power  site, 
and  also  declares  that  a  fireproof  building 
for  the  Cedar  Falls  power  plant  is  imper- 
ative. The  additional  power  will  be  needed 
until  the  Cedar  River  masonry  dam  is 
available  for  use. 

ASHLAND,  ORE. — Arrangements  have 
been  made  by  the  City  Council  whereby  the 
city  will  install  about  40  new  street  lamps. 
Electricity  to  maintain  the  lamps  will  be 
secured  from  the  California-Oregon  Pwr. 
Co. 

EUGENE,  ORE.— An  ordinance  provid- 
ing for  the  installation  of  ornamental  lamps 
on  Willamette  Street  between  Eleventh  and 
Thirteenth  Avenues  has  been  passed  by  the 
City  Council.  The  Council  is  also  consider- 
ing an  ordinance  calling  for  the  installation 
of  ornamental  lamps  on  Seventh  Avenue  be- 
tween Olive  and  High  Streets  and  on  Eighth 
Avenue  East  between  Willamette  and  Pearl 
Streets. 

LA  GRANDE,  ORE. — The  Morgan  Lake 
plant  of  the  Eastern  Oregon  Lt.  &  Pwr. 
Co.,  La  Grande,  recently  destroyed  by  fire, 
it  is  understood,  will  be  rebuilt  immedi- 
ately. 

PORTLAND,  ORE.— Permission  has  been 
granted  to  business  men  and  property  own- 
ers on  First  Street,  between  Morrison  and 
Yamhill  Streets,  for  the  installation  of  a 
cluster-lamp  lighting  system. 

PORTLAND,  ORE. — The  contract  for 
the  installation  of  electrical  power  on  the 
lift  span  for  the  Interstate  Bridge,  span- 
ning the  Columbia  River,  between  Port- 
land, Ore.,  and  Vancouver,  Wash.,  has  been 
awarded  to  Ne  Page,  McKenna  &  Co.,  Port- 
land and  Seattle,  Wash. 

RUPERT,  IDAHO — The  Rupert  El.  Co. 
has  purchased  material  for  a  series  light- 
ing circuit  in  the  business  section  of  the 
town,  consisting  of  13  lamps  of  600  cp.  on 
standards.     F.  N.  Victor  is  manager. 

ALAMOGORDO,  N.  M. — The  installation 
of  a  municipal  electric  light  and  power 
plant  and  water-works  system  is  under 
consideration  by  the  City  Board  of  Trus- 
tees. 

CARLSBAD,  N.  M. — The  Pub.  Utilities 
Co.,  Carlsbad,  contemplates  the  installation 
of  new  equipment  in  the  local  electric-light 
plant  and  water-works  system,  to  cost 
about  $10,000.     A.  J.  Muzzy  is  president. , 


Canada 

KASLO,  B.  C. — The  city  of  Kaslo  is  plan- 
ning to  build  a  new  dam  on  its  present 
dam  site  on  Kaslo  Creek,  increasing  the 
head  10  ft.  Part  of  the  lighting  load  may 
be  put  on  meter  service  this  year.  F.  D. 
Emory  is  chief  engineer. 

AMHERSTBURG,  ONT.  —  The  Town 
Council  has  decided  to  secure  electricity 
from  the  Hydro-Electric  Power  Commission 
of  Ontario.  A  new  street-lighting  system, 
to  cost  $2,582,   will  soon  be  installed. 

LONDON,  ONT. — Three  transformers  and 
switchboards,  it  is  understood,  will  be 
purchased  by  the  Utilities  Commission.  The 
installation  of  an  ornamental  lighting  sys- 
tem on  Wellington  Boulevard  is  under  con- 
sideration. The  Hydro  Commissioners  are 
contemplating  the  purchase  of  meters  at  a 
cost  of  about  $12,000  ;  also  the  erection-  of 
steel  towers,  wires  and  cables,  involving 
an  expenditure  of  about  $24,000.  E.  V. 
Buchanan  is  electrical  engineer. 

OTTAWA,  ONT. — Bids  will  be  received 
by  John  B.  McRae,  consulting  engineer.  310 
Booth  Building,  Ottawa,  Can.,  until  March 
1  as  follows:  (1)  For  construction  of 
pumping  station  and  electric  substation  on 
Lemieux  Island,  within  the  city  boundary  ; 
(2)  for  furnishing  and  installing  equip- 
ment as  follows:  (a)  main  piping,  valves 
and  specials;  (b)  heating  and  plumbing 
for  the  above  station.  Plans  and  specifica- 
tions may  be  obtained  at  the  office  of  the 
engineer. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer  of 
the  Panama  Canal,  Washington,  D.  C,  until 
March  3  for  furnishing  staybolt  iron,  steel 
cable,  steel  or  iron  pipe,  sheet  copper,  brass 
tubing,  lead  pipe,  sheet  lead,  chain  blocks, 
etc.  Blanks  and  general  information  re- 
lating to  this  circular  (No.  1015)  may  be 
obtained  from  the  above  office  or  from  the 
offices  of  the  assistant  purchasing  agents, 
24  State  Street,  New  York,  N.  Y.  ;  614  Whit- 
ney-Central Building,  New  Orleans,  La.,  and 
Fort  Mason,  San  Francisco,  Cal. 
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i  ■      Relay  simultaneous!] 

i]  in.  i  foi  i  he  ft 

ill.  11  U'llS 

l.l.ii,....,        TOl    Ti:i.i:r.i:  \l'ii     SOUNMR  i    J.    B 

Newman,  Cleveland,  Ohio,  .\pi>.  filed 
!■'■  i>    8i   L916      Made  Inexpensively  to  ieU 

as  a    to] 

i.i  ro,666.     i'  \m  i  boabd  .    l'".   k.   Bkeel,  Chi- 
lli,    .\|.p.  filed  Sept  82,   r.'i  i.     For 
tin .•.•-wiii"  b) sterna 

1.1, 0.599,       I  'iM'KN  r   Switch  ;    l;     I:     I 
miii.    Chicago,     111.     App.     Bled    Nov.     is, 
1910.     Constructed    t>>    be    readily    taken 

apart. 

1.170.607,  BJLIOTIUO  MBABURINO.  INSTRU- 
MENT    FOB      [BON-LiOSS     Testim:;      L.      W. 

Chubb,  Wilkinsburg,  Pa.  App.  filed  May 
24,  L909.  Direct  indication  of  the  roof- 
mean  square  value. 

1.170.608.  Method  of  and  Means  for 
TUST  kPPARATUB j  L.  W. 
Chubh,  Wilkinsburg,  Pa,  App.  filed  May 
24,    lt)0S).      For   determining   iron    or   core 

lo^-  ■ 

1.170.613.  Signaling  System  ;  G.  Crosby, 
.\,w  Fork,  N.  V.  App.  filed  July  12,  1910. 
For  elevators. 

1.170.614.  Apparatus  for  Regulating  the 
TEMPERATURE  of  Fluids;  H.  Darwin  and 
C.  C.  Mason,  Cambridge,  Eng.  App.  filed 
Aur.  11,  1911.  Includes  a  power-operated 
valve. 

1. 170.615.  Induction  Motor;  A.  M.  Dud- 
ley, Swissvale,  Pa.  App.  filed  Nov.  8, 
11)11.     Adjustable  speed  construction. 

1,170,620.  Vapor  Rectifier  ;  S.  W.  Farns- 
worth,  Pittsburgh,  Pa.  App.  filed  March 
30,  1914.  Containing  receptacle  abso- 
lutely impervious  to  passage  of  gas  or 
vapor. 

1,170,657.  Alternating-Current  Commu- 
tator Motor  ;  F.  W.  Meyer,  Wilkinsburg, 
Pa.  App.  filed  Jan.  11,  1913.  Speed  and 
power  factors  can  be  separately  regu- 
lated. 

1,170,670.  Electromagnetic  Relay  ;  E.  A. 
Reinke,  Rochester,  N.  Y.  App.  filed  May 
10,  1915.  Sensitive  and  quick-acting;  for 
telephone  work. 

1.170.650.  Selective  Wireless-Telegraph 
Apparatus  ;  F.  G.  Sargent,  Westford, 
Mass.  App.  filed  Oct.  3,  1914.  Dial  and 
indicator  construction. 

1.170.651.  Warp  Stop  Motion  for  Looms; 
A.  H.  Sawtell,  Winthrop,  Mass.  App. 
filed   March   29,   1915.     For  broad   looms. 

1,170,689.  Rectifier  Anode  ;  E.  F.  Sipher, 
Wilkinsburg,  Pa.  App.  filed  June  9,  1914. 
Welded  head  with  liquid  seal  covering 
joint. 

1,170,723.  Strain  Insulator;  C.  N.  Aller- 
ding,  Mansfield,  Ohio.  App.  filed  March 
2,  1914.  One  member  has  sides  bendable 
over  other  member. 

1.170.727.  Apparatus  for  Regulating  the 
Temperature  of  Furnaces  and  the 
Like  ;  R.  E.  Baker,  Cleveland,  Ohio. 
App.  filed  Nov.  25,  1912.  Maintains  tem- 
perature of  furnaces  within  predetermined 
limits. 

1.170.728.  Circuit  Controller;  T.  E. 
Barnum,  Milwaukee,  Wis.  App.  filed 
May  11,  1914.  Drum  type  ;  for  washing 
machines. 

1,170,738.  Circuit  Controller;  H.  H.  Cut- 
ler and  F.  S.  Wilhoit,  Milwaukee,  Wis. 
App.  filed.  Nov.  30,  1908.  For  controlling 
electrical  magnetic  variable-speed  devices. 

1,170,751.  Rail  Bond;  A.  B.  Herrick,  New 
York,  N.  Y.  App.  filed  Nov.  29,  1912. 
Welded  to  rail  ends. 

1,170,796.  Electromagnetic  Telegraph 
Key  ;  R.  L.  Boulter,  Los  Angeles,  Cal. 
App.  filed  Nov.  13,  1914.  Laboratory 
reed  controlled  by  key. 

1,170,811.  Electrical  Resistance  ;  C.  E. 
Hay,  Ilford,  and  H.  W.  Sullivan,  London. 
England.  App.  filed  March  14,  1914. 
Particularly  for  wireless  work. 

1,170,819.  Galvanic  Cell;  M.  L.  Kaplan, 
Brooklyn,  N.  Y.  App.  filed  May  1,  1915. 
Depolarizer,  consisting  of  discrete  parti- 
cles of  graphite  covered  with  higher  oxide 
of  manganese. 

1,170,853.  Signaling  Apparatus  :  H.  Shoe- 
maker, Jersey  City,  N.  J.  App.  filed 
Sept.  29,  1911.  Improved  spark-gap  con- 
struction for  wireless. 

1.170.881.  Wireless  Receiving  System  ; 
L.  De  Forest  and  C.  Logwood,  New  York, 
N.  Y.  App.  filed  March  12,  1914.  Selec- 
tive  audion,   detector  and  amplifier. 

1.170.882.  Automatic  Switching  Device 
for  Telephone  Systems  ;   L.   De  Forest, 
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Notes  on  1  fnited  State*  Patent!  issued 
Feb.  8,   1910,   prepared   l>y   Mitchell 

\   Allsn,   ft]    Park    How,    New    York. 


New  York.  \.  v.     App.  filed  July  7,  191B. 

automatic  relay   tor  wireless  telegraphy. 

1,170,909.     Automatic  Telephone  system; 

|).      S.      Hulflsh,      Toronto,      Canada.       App. 

Bled  Oct  L6,  1911.  .Means  tor  selecting 
Idle  i m  Itching  device. 

1,170,916.  Method  of  Making  kamators; 
w  ii  Legate,  Hartford,  Conn.  App. 
filed  May  27.  1!)1T».  Metal  deposited  on 
fusible  grid-like  <ores. 

1,170,920.  Insulating  Joint;  L.  McCar- 
thy, Boston,  Mass.  App.  filed  June  1, 
1914.  Mi<a  tube  about  Hanged  members 
With    inclosing  steel   shell. 

1,170,924.  Master-Controlled  System  of 
Electric-Light  Wire  ;  I.  L.  Matson, 
Marshfield,  Mass.  App.  filed  Sept.  19, 
1913.  System  by  which  lights  in  all 
rooms  of  building  can  be  thrown  on  in 
case  of  burglarious  entry. 

1,170,943.  Electric-Heating  Element;  H. 
O.  Swoboda,  Edgewood  Borough,  Pa. 
App.  filed  Aug.  16,  1915.  Wires  seated 
in  grooves  in  insulating  base. 

1,170,959.  Marine  Lamp  and  Electric 
Connection  ;  A.  S.  Campbell,  Medford, 
Mass.  App.  filed  June  14,  1910.  Water- 
proof   construction. 

1,170,969.  Means  of  Transmitting  In- 
telligence ;  R.  A.  Fessenden,  Brant 
Rock,  Mass.  App.  filed  Dec.  23,  1907. 
Wireless   telegraphy. 

1,170,974.  System  of  Motor  Control  ;  S. 
H.  Keefer,  Plainfield,  N.  J.  App.  filed 
May   29,   1911.     For  reversing  motors. 

1,170,990.  Inclosed  -  Switch  Construc- 
tion ;  C.  D.  Piatt,  Bridgeport,  Conn. 
App.  filed  July  15,  1915.  Switch  can  be 
locked  open  with  box  in  closed  position. 

1,170,996.  Retaining  Mechanism  ;  O.  A. 
Ross  and  H.  B.  Taylor,  Rochester,  N.  Y. 
App.  filed  May  3,  1915.  For  semaphore 
signals. 

1,171,002.  Electric  Hand  Lamp;  G.  A. 
Soehnlein,  Brooklyn,  N.  Y.  App.  filed 
May  20,  1914.  Lamp  head  attachable  to 
dry  cell. 

1,171,021.  Speedometer;  A.  A.  Canton, 
New  York,  N.  Y.  App.  filed  May  25,  1914. 
Has  a  single  movable  element. 

1,171,042.  Alarm  ;  J.  J.  Greytak,  Great 
Falls,  Mont.  App.  filed  March  10,  1914. 
Operates  when  suitcase  is  lifted  off  floor 
or  other  support. 

1,171,055.  Engine  Starting,  Lighting 
and  Ignition  System  ;  C.  F.  Kettering, 
Dayton,  Ohio.  App.  filed  April  17,  1911. 
Motor-generator   system. 

1,171,059.  Resistance  Unit  for  Electrical 
Apparatus  ;  A.  J.  Loguin,  Petrograd, 
Russia.  App.  filed  April  3,  1915.  Par- 
ticularly for  resistance  boxes. 

1,171,088.  Alarm  System  for  Fire  Es- 
capes ;  D.  S.  Burkhart,  Spokane,  Wash. 
App.  filed  March  5,  1915.  Operates  lights 
for  fire  escapes  and  sounds  alarms. 

1,171,095.  Ultimate-Limit  Stop  for  Ele- 
vators ;  A.  M.  Coyle,  New  York,  N.  Y. 
App.  filed  April  26,  1912.  Operates  to 
bring  car  to  rest  surely  and  safely  at  end 
of  its  travel.      (Sixty-five  claims.) 

1,171,104.  Electric  Heater;  H.  W.  Den- 
hard,  Milwaukee,  Wis.  App.  filed  Jan. 
30,  1911.  Point  of  flatiron  is  kept  as  hot 
as  other  parts. 

1.171.126.  Insulator  Pin  ;  J.  G.  S.  Lind- 
holm  and  A.  P.  Lindholm,  Chicago,  111. 
App.  filed  Nov.  2,  1914.  Resilient  sheet- 
metal  cross-arm  pin. 

1.171.127.  Metallic  Cross-Arm  Pin;  J. 
G.  S.  Lindholm,  Chicago,  111.  App.  filed 
Nov.  19,  1914.     Made  of  sheet  metal. 

1.171.129.  Fire-Alarm  Signal  System; 
J.  McFell,  Chicago,  111.  App.  filed  Dec. 
22,  1913.     Especially  for  factories. 

1.171.130.  Synchronous  Converter;  S.  H. 
Martin,  Chicago,  111.  App.  filed  Aug.  22, 
1912.     Improved   rotary  transformer. 

1,171,134.  Dynamo  -  Electric  Machine: 
A.  H.  Neuland,  Bergenfield,  N.  J.  App. 
filed  March   4,   1914.     Can  be  used  as  a 


p.  ■  d  ■  ii;i  nglng  di  va«r  an  wrll  aw  a  rnotor- 
dynamo. 

1,171,112.      QBOUND    CONNECTION 

trical  Conductors;  I).  Rosen,  Philadel- 
phia, Pa,  App  filed  Feb.  io,  L915.  Ap- 
pllcable  to  p. i 

i, i,  1. 1. 1  Quick-Brbak  Switch;  P,  Sor- 
n,  New  fork,  N.  Y.  App  filed  June 
2<;,   1914.     Through-push-button  ty] 

t,171,16fl      Liqhtnino     Arrester;      L      h 

n.   New    York,   N.    Y.      App    filed 

8.    1911.      Remains  Intact  after  usual  dla- 

chargea. 
1,171,171.     Adjustable      Electric      Lamp; 

R.     I).    Chandler,    Splceland,     Ind      App. 

filed     Sept.     21,     1914.     Adjustable    to    ;i 

great   variety  of  positions. 
l.i  71,1  so.     Electric-Lamp   Socket;    \ 

Despard,  Chicago,  111.     App.  filed  May  27, 

1914.     Attachable  to  sheet-metal  signs. 

1.171.192.  Explosion  Indicator  for  In- 
ternal-Combustion Engines;  C.  T. 
Haas,  Tueumcari,  N.  M.  Api>.  fll<-d  Sept 
16,  1915.     Operated  by  exhaust  gases. 

1.171.193.  Arc  Lamp;  C.  A.  B.  Halvorson, 
Jr.,  Saugus,  and  J.  T.  Beechlyn,  Lynn, 
Mass.  App.  filed  April  3,  1912.  Lumi- 
nous-arc tye. 

1,171,208.  Voltage  Regulation;  L.  B. 
Jones,  Kansas  City,  Mo.  App.  filed  Nov. 
4,  1913.  Compensates  for  temperature 
charges  In  the  regulator  itself. 

1,171,213.  Electrical  Instrument;  O.  A. 
Knopp,  Oakland,  Cal.  App.  filed  July  2, 
1914.  Applicable  to  alternating-current 
or  direct-current  systems. 

1,171,254.  Temperature-Regulating  Sys- 
tem ;  E.  H.  Ruckle,  Chicago,  111.  App. 
filed  March  25,  1915.  For  electric  bake 
ovens  and   the  like. 

1,171,258.  Electric  Heater;  S.  Schneider, 
Berlin  -  Niederschonhausen,  Germany. 
App.  filed  Feb.  6,  1914.  Heat  storage, 
mass  construction,  for  ranges. 

1,171,267.  Insulator  for  Electrically 
Charged  Wires  ;  G.  R.  Smith,  Arlington, 
Md.  App.  filed  Jan.  4,  1915.  Spring 
metal  clip  on  insulator  sleeve  secures 
same  in  position. 

1.171.271.  Arc-Lamp  Clutch  ;  R.  G. 
Standerwick,  Lynn,  Mass.     App.  filed  Oct 

23,  1912     Improved  mechanical  structure. 

1.171.272.  Oil  Switch  ;  G.  Stern,  Berlin, 
Germany.  App.  filed  July  21,  1913.  Re- 
cords danger  due  to  explosive  mixture 
above  the  oil. 

1,171,279.  Electrolytic  Meter;  J.  N. 
Tuttle,  Harwichport,  Mass.  App.  filed 
March   27,   1914.     Mercury  anode. 

1,171,291.  System  of  Remote  Control; 
J.  D.  Williamson,  Jr.,  Philadelphia,  Pa. 
App.  filed  Feb.  13,  1915.  For  rudder-oper- 
ating motor 

1,171,319.  Automobile  Signal;  C.  P.  Car- 
penter and  J.  A.  Bohl,  Plainfield,  N.  J. 
App.  filed  July  16,  1915.  Semaphores  at 
opposite  sides  at  rear  of  car. 

1,171,338.  Safety  Device  ;  H.  G.  Hillman, 
New  York,  N.  Y.  App.  filed  April  22, 
1911.     For   elevators. 

1.171.351.  Apparatus  for  Transmitting 
Power  ;  A.  H.  Neuland,  San  Francisco, 
Cal.  App.  filed  March  22,  1913.  Mag- 
netically  coupled   shafts. 

1.171.352.  Dynamo-Electric  Machine;  A. 
H.  Neuland,  San  Francisco,  Cal.  App. 
filed  April  21,  1913.  Small  light  com- 
mutator machine. 

1,171,360.  Process  for  the  Production' 
of  Aluminum  ;  H.  F.  D.  Schwahn,  Belle- 
ville, 111,  App.  filed  June  1,  1915.  Alumi- 
num sulphate  subjected  to  hot  carbon 
gases. 

1,171,366.  Motor;  W.  F.  Straub  and  A.  A. 
Radtke,  Chicago,  111.  App.  filed  Feb.  11, 
1913.     For  secondary  clocks. 

1.171.374.  Starting  Mechanism  for  Au- 
tomobiles ;  C.  E.  Wilson,  Wilkinsburg, 
Pa.  App.  filed  Jan.  5,  1915.  Armature 
for  shifting  gears  into  mesh. 

1.171.375.  Starting  Mechanism  for  Auto- 
mobiles ;  C.  E.  Wilson,  Wilkinsburg,  Pa. 
App.  filed  Jan.  5,  1915.  Armature  shifted 
longitudinally  with  force  to  bring  gears 
into  mesh. 

1  171,379.  Printing-Telegraph  Receiver; 
J.  E.  Wright,  Pittsburgh,  Pa.  App.  filed 
July  24,  1914.  Special  "translator"  con- 
struction. 

1,171,399.  Electrical  System  ;  L.  W. 
Chubb,    Pittsburgh,    Pa.     App.    filed    May 

24,  1909.     Impedance  device  and  electric 
condenser. 

14,060  (reissue).  Attachment  for  In- 
stalling Magnetos  on  Gas  Engines. 
W.  G.  Swift,  Providence,  R.  I.  App.  niea 
April  22,  1915.  (Original  patent  JNO. 
1,107,174,  Aug.  18,  1914.)  Specially  de- 
signed for  "Ford"  machines. 
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The. Universal  Engineer 

ENGINEERS  have  a  purpose  in  common  whether 
they  prefix  the  qualifying  adjective  "electrical," 
"mechanical"  or  "civil"  in  signing  their  names.  The 
pursuit  of  facts  has  developed  this  common  purpose 
and  with  it  has  brought  a  responsibility  to  the  public 
which  engineers  as  a  group  are  more  and  more  alive  to. 
The  public  has  turned  to  the  engineer  for  opinion  and 
advice,  not  only  on  the  technical  problems  individual  to 
the  branches  of  the  profession  but  on  the  broader  prob- 
lems of  national  import.  It  is  with  keen  appreciation, 
therefore,  that  we  comment  on  the  proposed  plan  where- 
by the  civil-engineering  profession  shall  be  housed  in 
the  same  building  with  the  two  other  great  national 
engineering  bodies.  The  civil  engineers  have  the 
longer  history,  the  more  far-reaching  traditions.  But 
in  common  with  the  younger  organizations  they  face  the 
problems  just  over  the  line  of  the  profession  itself 
which  are  coming  to  be  a  part  of  all  engineering  and 
in  which  all  engineers  may  act  in  concert  without  de- 
stroying their  individualities  as  men  or  as  associations. 
Engineering  in  earlier  days  was  divided  as  military  and 
civil.  It  is  a  singular  circumstance  that  the  necessi- 
ties of  war  which  long  ago  caused  this  separation  in 
function  are  to-day  realigning  and  regrouping  engi- 
neers. The  national  movement  in  which  the  country  is 
taking  census  of  its  responsibilities  in  the  case  of  war 
demands  a  large  place  for  the  engineer  and  engineering 
ability.  The  bringing  together  of  all  the  engineers 
of  the  nation  for  the  extension  of  these  and  other  com- 
mon purposes  is  a  natural  evolution  and  one  in  which 
our  national  motto,  "E  pluribus  unum,"  has  a  very  real 
significance. 


Dr.  Louis  Duncan 

THE  death  of  Dr.  Duncan  at  the  early  age  of  fifty- 
three  is  a  grave  loss  to  the  engineering  profession 
of  the  country.  In  particular  it  strikes  with  a  sense  of 
the  deepest  personal  regret  all  the  men  who  were  closely 
associated  with  Dr.  Duncan  in  his  professional  work  and 
who  knew  him  as  a  friend  and  colleague.  Trained  at 
the  United  States  Naval  Academy  and  serving  his  coun- 
try on  sea  and  land  up  to  the  time  of  his  resignation 
to  initiate  the  electrical-engineering  course  in  Johns 
Hopkins  University,  Louis  Duncan  developed  in  a 
school  of  thoroughness  and  probity  that  makes  for  the 
highest  professional  character  and  attainments.  He 
obtained  his  technical  training  while  detached  for 
service  at  Johns  Hopkins  University  under  the  late 
Professor  Rowland  and  made  a  mark  for  himself  there 
which  will  be  long  remembered.     His  work  with  Pro- 


fessor Rowland  on  the  determination  of  the  ohm  still 
remains  as  a  monument  of  delicate  research  leading  to 
the  most  important  of  practical  results.  Those  who 
knew  him  from  those  early  days  as  instructor,  colleague 
and  friend  realize  therefore  to  the  fullest  the  loss 
which  the  engineering  profession  has  suffered  in  his 
death. 

Dr.  Duncan's  most  dominant  characteristic  as  an  en- 
gineer was  a  keen  and  biting  common  sense  and  that 
remarkable  scientific  insight  which  is  required  to  trans- 
form the  skillful  theorist  into  the  eminent  practician. 
He  was  possessed  in  a  very  high  degree  of  originality 
and  fine  resourcefulness  in  attacking  engineering  prob- 
lems. Nothing  was  more  distasteful  to  him  than  the 
commonplaces  of  the  routine  engineer  who  is  willing  to 
write  up  his  constructional  prescriptions  from  the  cata- 
logs of  manufacturers  and  let  new  methods  alone  if 
they  have  not  received  the  mint  mark  of  standardization 
from  those  who  are  pecuniarily  interested  in  exploiting 
them.  Most  of  Dr.  Duncan's  professional  work  bears 
very  strongly  the  impress  of  the  clear-thinking  man  of 
science  who  never  forgets  the  importance  of  directness 
and  efficiency  in  reaching  the  required  results.  His 
professional  career  was  a  model  of  that  fine  probity  to 
be  expected  from  an  officer  and  a  gentleman,  even  at 
times  when  the  engineering  profession  has  been  under 
grave  suspicion  of  yielding  too  readily  to  the  importuni- 
ties of  commercialism.  Those  who  knew  him  best  real- 
ized the  stern  stand  which  he  always  took  for  main- 
taining the  integrity  of  the  profession  and  the  contempt 
in  which  he  held  the  hypocrite  and  the  "slacker." 

As  a  teacher,  his  pupils  retain  a  most  affectionate 
memory  of  his  powers.  To  the  student  of  imagi- 
nation and  broad  vision  he  was  an  inspiration,  to 
the  patient  and  hard-working  a  friend  and  counselor,  to 
the  small-minded  and  the  lazy  a  terror.  Dr.  Duncan 
early  specialized  in  electric-railway  work,  and  his  pro- 
fessional career  covers  that  art  almost  from  its  be- 
ginning, when  he  collaborated  with  Frank  J.  Sprague 
on  the  fundamental  experiments  at  Richmond,  Va.  His 
work  in  this  field  has  left  a  strong  impress  on  electric- 
railway  development,  particularly  through  the  Middle 
West,  where  his  recent  activities  in  this  line  were 
conspicuous.  In  later  years  he  served  often  as  a  patent 
expert,  and  his  testimony  in  patent  causes  bore  the  same 
marks  of  directness  and  clarity  that  were  character- 
istic of  his  career  as  an  engineer.  The  same  incisive- 
ness  in  mind  and  unwavering  honesty  in  thought  and 
deed  followed  all  his  technical  activities  and  led  him  to 
a  commanding  position  in  the  history  of  American 
engineering  and  to  the  unqualified  trust  and  affection 
of  those  who  knew  him  as  a  friend. 
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The  Opportunity  in  the  Partially  Wired  Home 

THERE  la  danger  thai  too  mans  contractor*  and 
itions  will  Interpret  the  coming  "Wire 
Your-Home  Month"  campaign  March  L6  to  April  L6 
aa  a  campaign  to  wire  old  houses  only,  forgetting  thai 
there  is  profitable  wiring  to  be  done  for  presenl  • 
tomera  aa  well.  The  unwired  house  is  naturally  the 
first  objective  of  the  campaign,  and  nothing  should  be 
done  or  left  undone  thai  will  weaken  the  methods  of 
getting  this  elass  of  prospective  business,  yet,  after  all, 
the  ultimate  purpose  of  the  campaign  ia  to  bring  about 
a  greater  use  of  eleel  ricity,  and  present  customera  should 
be  considered.  How  many  connected  homes  there  are 
where  the  wiring  system  is  so  inadequate  aa  to  restrict 
the  use  of  the  service!  How  many  instances  we  all 
have  seen  where  the  use  of  available  energy-consuming 
appliances  has  been  abandoned  simply  because  the  short- 
comings of  the  installation  have  made  them  inconve- 
nient! The  man  in  the  unwired  house  must  usually  be 
converted  through  the  educational  process  of  selling,  but 
the  man  who  is  now  using  electric  service  is  already 
committed  to  the  principle  and  needs  only  to  be  shown 
the  advantages  of  an  added  convenience.  Therefore  the 
market  for  additional  wiring  becomes  more  promising 
and  profitable  and  should  not  be  neglected  in  the  local 
"wire-your-home"  campaign.  The  publicity  material 
which  is  being  prepared  by  both  the  Society  for  Elec- 
trical Development  and  the  National  Electric  Light  As- 
sociation will  carry  a  message  to  the  prospective  custo- 
mer both  in  the  unwired  home  and  in  the  partly  wired 
home.  The  local  plan  should  embrace  both  classes  of 
business. 


A  Problem  in  Church  Lighting 

CHURCHES  in  general  are  the  despair  of  the  il- 
luminating engineer.  Not  only  are  the  interiors 
generally  dark  in  tone  but  the  architectural  features 
are  such  as  to  make  proper  placement  of  fixtures  diffi- 
cult. More  than  this,  there  are  often  very  bad  fixtures 
already  in  position,  given  years  ago  by  old  Deacon 
Somebody,  whose  widow  still  survives.  Escaping  such 
a  heritage,  the  church  may  have  suffered  equally  at  the 
hands  of  the  architect  who  fails  to  realize  that  a  fif- 
teenth-century fixture  designed  for  glimmering  candles 
in  an  age  when  the  worshipers  could  not  read  is  out  of 
place  in  a  twentieth-century  auditorium  where  reading 
is  expected.  It  sometimes  seems  as  if  the  architect  had 
as  fine  a  scorn  for  the  possibly  efficient  as  the  cloud- 
dwelling  mathematician  is  supposed  to  have  for  any 
conceivable  practical  use  for  his  theorems.  Be  this  as 
it  may,  churches  present  problems  both  physically  and 
psychologically  difficult,  and  the  case  described  by  A. 
L.  Powell  and  R.  B.  Thompson  in  the  current  issue  is 
typical  of  many  another.  Bad  as  was  the  lighting  sys- 
tem already  in  use,  the  engineers  had  one  great  advan- 
tage in  that  the  interior  was  light  in  tone  and  the  ceil- 
ing spacious,  flat  and  white,  after  the  somewhat  Puri- 
tanical type  of  the  early  nineteenth  century.  More  of- 
ten when  a  church  committee  gets  the  indirect-lighting 
bee  in  its  communal  bonnet  the  church  is  pseudo-Gothic 


with  fumed-oak  beaming  and  generally  funereal  effect. 
in  this  Instance  fortune  favored  and  indirect  lighting 

was  thoroughly  feasible.  The  tagea  of  its  evolution 
are  extremely  instructive.  Messrs.  Powell  and  Thomp- 
son got  down  to  first  principles  and,  finding  that  suit- 
able commercial  types  of  reflectors  were  not  available, 
exercised  their  ingenuity  in  making  box  reflectoi 
suit    the  case. 

The  final  results  seem  to  be  excellent  and  reflect 
great  credit  on  the  resourcefulness  of  the  engini 
who,  confronting  the  perhaps  unwise  requirement  of 
a  totally  indirect  system,  nevertheless  developed  a  very 
ingenious  and  successful  scheme  for  the  particular  con- 
ditions. Every  church,  however,  is  a  problem  by  itself, 
BO  that  every  solution,  be  it  ever  so  skillful,  is  special 
and  not  general  in  its  applicability. 


Measuring  Light  with  the  Average  Eye 

IT  is  a  remarkable  fact  that  in  practically  every  quan- 
titative science  except  that  of  photometry  the 
human-sensation  estimate  is  ruled  out  of  court  in  the 
formation  of  a  trained  judgment.  There  is  always  some 
instrument  whose  indications  are  taken  as  a  substitute 
for  the  sense  estimate.  The  weight  of  a  heavy  body 
that  can  be  lifted  by  the  arms  can  always  be  estimated 
by  the  lifter.  But  the  precision  of  such  lift  estimates 
is  ordinarily  amusingly  low  compared  with  that  which 
is  readily  obtainable  with  any  standard  form  of  weigh- 
ing machine.  When,  however,  it  comes  to  comparing 
illuminations  there  is  no  available  machine.  The  human 
eye  remains  the  final  arbiter  and  court  of  last  resort  in 
photometry.  The  photometer  is  merely  a  device  for 
facilitating  the  judgment  formed  by  the  eye  as  to  the 
quality  of  two  juxtaposed  contrasted  illuminations  and 
for  enabling  that  judgment  to  be  conveniently  reduced 
to  numerical  form.  For  this  reason  the  precision  at- 
tainable in  photometry  is  low  by  comparison  with  that 
attained  in  other  classes  of  measurement.  In  order  to 
compensate  for  this  inherent  lack  of  precision,  resort  is 
often  made  to  multiplication  and  repetition  of  photo- 
metric observations,  so  as  to  improve  the  precision  of 
the  mean,  according  to  the  theory  of  accidental  errors. 

In  the  comparison  of  lights  of  the  same  color — i.e., 
in  homochrome  photometry — careful  and  numerous 
measurements  jointly  supply  a  satisfactory  degree  of 
precision.  When,  however,  the  lights  compared  differ 
materially  in  color — that  is,  in  heterochrome  photometry 
— the  difficulty  of  arriving  at  suitable  precision  is 
greatly  increased.  It  seems  that  the  eye  virtually 
employs  a  different  sense  organ  in  the  perception  of 
each  color,  so  that  comparing  equality  of  illumination 
in  the  red  and  in  the  blue  may  be  roughly  likened  to 
comparing  equality  of  two  pulls,  one  exerted  on  an  arm 
and  the  other  on  a  leg.  The  differences  in  estimation, 
as  between  different  observers,  increase  markedly  a« 
the  lamps  compared  in  the  photometer  diverge  in  color, 
although  experience  and  practice  assist  in  forming  an 
estimate. 

A  paper  on  the  "average  eye"  in  heterchrome,  pho- 
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tometry  was  read  at  the  recent  New  York  convention  of 
the  Illuminating  Engineering  Society  by  E.  C.  Critten- 
den and  F.  K.  Richtmyer.  Results  of  observations  made 
by  114  observers  at  the  Bureau  of  Standards  show  a 
certain  average  estimate  of  color  comparison  and  a 
probable  individual  error  of  some  3  per  cent,  from 
which  a  close  estimate  can  be  made  of  the  flicker  be- 
havior of  the  average  eye.  It  is  curious  that  by  com- 
parison with  equal-brightness  photometers  flicker  pho- 
tometers tend  to  give  lower  values  of  the  candle-power 
of  lamps  very  strong  in  the  blue,  or  tend  to  establish  a 
blue-sky  law  of  their  own. 

Despite  the  strong  opposition  which  has  appeared  in 
the  past  toward  flicker  photometers  in  the  national 
standard  laboratories  of  the  world,  it  would  seem  that 
ultimately  the  flicker  photometer  is  likely  to  replace 
equal-brightness  photometry  for  accurate  comparisons. 


Water-Power  and  Industrial  Preparedness 

FOR  almost  ten  years  Congress  has  debated  on  water- 
power  legislation  and  brought  forth  nothing — in- 
deed, less  than  nothing.  For  whenever  it  has  bestirred 
itself  by  such  measures  as  the  Burton  act  it  has  hin- 
dered development  rather  than  encouraged  it  and  has 
throttled  American  industries  begotten  through  cheap 
electrical  energy  and  depending  on  an  increasing  supply 
of  it  for  their  proper  encouragement  and  expansion.  If 
the  generation  of  electricity  from  water-power  and  its 
distribution  far  and  near  for  the  benefit  of  civic  and 
industrial  life  were  fraught  with  danger  and  abuses, 
there  might  be  some  reason  for  the  present  situation, 
but  not  even  the  bitterest  opponents  of  water-power  leg- 
islation have  denied  the  great  advantages  which  have 
accrued  to  civilization  by  the  harnessing  of  streams  for 
the  development  of  hydroelectric  energy.  All  agree 
that  electricity  is  one  of  the  great  potent  factors  of 
the  universe;  that  electrical  developments  are  making 
greater  strides  than  any  other  branch  of  science  or  ad- 
junct of  civilization ;  that  by  using  the  power  of  streams 
electrically  actual  conservation  of  natural  resources  is 
i  possible,  and  that  the  question  is  worthy  of  careful  at- 
tention and  sound  legislation  in  the  interest  of  the  pub- 
lic. Yet  we  fear  there  will  be  hearings  on  hearings, 
measures  on  measures,  amendments  on  amendments, 
until  a  Moses  comes  to  lead  us  out  of  the  wildnerness. 
A  notable  example  of  just  what  cheap  hydroelectric 
energy  means  to  the  industries  of  this  country  and 
how  sorely  additional  energy  is  needed  for  the  upbuild- 
ing of  further  industries  is  furnished  by  Niagara  Falls. 


There  are  situated  the  greatest  electrochemical  indus- 
tries of  the  world,  not  one  of  which  was  in  existence 
when  the  Niagara  Falls  Power  Company  began  to  take 
water  from  the  Niagara  River  to  generate  electricity. 
Aluminum,  carborundum,  alundum,  silicon,  artificial 
graphite,  calcium  carbide,  cyanamide,  ferro-silicon. 
ferro-chromium,  ferro-manganese,  electrolytically  pro- 
duced caustic  soda,  sodium,  chlorine,  chlorate,  chloro- 
form, carbon  tetrachloride  are  all  commercial  products 
of  vast  industrial  importance,  most  of  which  were  de- 
veloped through  the  impetus  given  by  the  Niagara 
Falls  power  development.  If  the  country  is  to  be  pre- 
pared industrially  to  meet  any  military  or  commercial 
crisis,  this  industry  centered  at  Niagara  Falls  and  fos- 
tered by  cheap  hydroelectric  energy  must  be  encour- 
aged. There  must  be  developments  along  the  line  of 
peaceful  constructive  manufacturing,  an  increase  in 
skill  and  knowledge,  and  a  retention  of  the  skilled  force 
of  workers,  chemists,  engineers  and  operatives  neces- 
sary to  that  industry.  The  electrochemical  industry  is- 
already  established  at  Niagara  Falls  and  cannot  be 
easily  transplanted.  It  is  now  handicapped  owing  to 
lack  of  electricity.  Much  that  is  now  used  at  Niagara 
Falls  is  imported  from  Canada.  This  fact  in  itself. 
should  cause  the  government  to  blush. 

Why  should  it  be  necessary  for  American  industries 
to  import  power  that  might  be  developed  in  the  United 
States,  or  why  should  it  be  necessary  to  permit  a  large 
city  like  Buffalo  to  be  more  or  less  dependent  upon 
energy  imported  from  Canada?  Already  there  are 
plans  afoot  to  prohibit  the  exportation  of  electrical 
energy  from  Canada  into  the  United  States  which,  if 
successful,  would  seriously  hamper  the  industries  along 
the  Niagara  frontier.  Here  is  one  power  situation  in 
urgent  need  of  attention.  There  is  millions  of  horse- 
power running  to  waste  which  is  sorely  needed  and 
which  might  be  developed  if  the  government  would  only 
make  it  possible.  Even  under  the  old  treaty  between 
the  United  States  and  Canada  there  is  4400  cu.  ft.  of 
water  per  second  still  available  which  has  not  been 
allotted  to  any  power  company  by  the  Secretary  of 
War.  Put  to  use  even  this  amount  of  water  would  be  of 
some  help,  but  the  great  bulk  of  power  at  Niagara  Falls 
should  not  be  permitted  to  run  to  waste  especially  since 
the  harnessing  of  a  million  horsepower  would  not  even 
detract  from  the  scenic  grandeur  of  the  cataract  of 
which  so  many  well-meaning  citizens  seem  to  be  so  fear- 
ful. One  cannot  read  the  account  of  the  meeting  of 
electrochemists  at  Niagara  Falls  given  elsewhere  in 
this  issue  without  imbibing  some  of  its  truth. 


TIE  issue  now  before  the  reader  is  The  Coming"  IsSUeS 
the  commercial  number  of  the  miiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
Electrical  World  for  February — the  fourth 
issue  of  the  month,  in  which  emphasis  is  regularly  laid 
on  topics  of  selling  electric  service  and  appliances  and 
widening  the  uses  of  electricity.  Next  week,  in  the 
first  or  public-relations  number  of  March,  will  appear 
an  article  on  "Taking  the  Customer  Into  Partnership," 
recounting  the  successful  experience  of  a  group  of 
utility    companies     in     the     Northwest    in     cementing 


friendly  relations  with  their  local  public- 
through  the  sale  of  small  blocks  of  stock 
to  customer-investors.  A  summary  of  important  cases 
now  before  the  public-service  commissions  of  the  country 
is  also  planned  for  the  March  4  issue,  besides  the  usual 
engineering  articles  and  departments.  In  the  station- 
operating  number  of  March  11  among  other  articles  will 
be  one  of  timely  interest  giving  data  on  the  performance 
of  several  small  generating  stations  with  comment  on 
their  comparative  achievement. 
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Illinois    Central-Station    Men    Discuss   Utility 
Regulation  and  Boiler  Economies 
Efficiency   in  the  boiler  room   was  the  topic  which 

elicited    most    discussion   at    the   firsl    Of   the   three   half 

day  sessions  of  the  Illinois  state  Electric  Association  in 
convention  at  Champaign,  111..  Feb.  23  and  24. 
The  delegates  were  welcomed  to  Champaign  and  to 

the  University  of  Illinois,  where  the  meetings  were 
conducted,  by  David  Kinley,  vice-president  of  the  uni- 
versity. In  his  talk  .Mr.  Kinley  spoke  of  the  relations 
of  mutual  helpfulness  which  should  exist  and  do  exist 
between  the  State  University  and  the  officers  and  oper- 
ators of  the  State's  public  utilities.  He  outlined  the 
purpose  of  the  university  in  its  technical  work,  which 
not  only  makes  it  aim  to  keep  in  touch  with  advance- 
ment in  science  but  leads  it  to  contribute  its  share  to 
scientific  development. 

E.  McDonald  of  Hillsboro,  111.,  president  of  the  Illi- 
nois association,  in  his  address,  recalled  the  fact  that 
this  meeting  was  the  first  the  association  had  had  in 
two  and  one-half  years.  From  the  viewpoint  of  the 
Illinois  central-station  man  the  most  important  event 
that  has  taken  place  since  the  last  convention,  said  he, 
is  establishment  of  commission  regulation  of  public 
utilities.  Mr.  McDonald  expressed  the  opinion  that  in 
the  long  run  commission  regulation  will  prove  bene- 
ficial to  the  central-station  business,  but  he  declared 
that  to  date  the  effect  of  regulation  has  been  to  check 
the  growth  of  the  industry.  He  suggested  that  relief 
from  regulatory  troubles  might  be  brought  about  if  the 
central-station  men  would  point  out  to  the  commission 
the  need  for  specific  constructive  changes  in  the  regu- 
latory processes. 

A  paper  entitled  "Some  Aspects  of  Boiler  Efficiency," 
by  H.  J.  Klotz  of  Decatur,  111.,  setting  forth  in  a  broad 
way  some  of  the  economies  that  can  be  effected  in 
steam-electric  plants,  evoked  a  wealth  of  discussion, 
leading  finally  to  an  experience  meeting  on  boiler 
troubles,  water  troubles,  and  the  best  methods  of  pur- 
chasing coal. 

Among  those  who  spoke  in  the  discussion  were  E.  H. 
Negley  of  Canton,  H.  E.  Brandlie  of  Mount  Vernon,  W. 
F.  Corl  of  Hillsboro,  E.  B.  Parr,  E.  B.  Paine  and  H.  J. 
Pepper  of  Champaign,  R.  S.  Wallace  of  Peoria,  D.  D. 
Higgins  and  P.  B.  Juhnke  of  Chicago. 


Congress  Divided  on  Water-Power 

No  Hope  of  Favorable  Report  on  Measures  Now  Pending  for 
Some  Time — Testimony  of  Ex-Secretary  Garrison 
It  is  very  difficult  at  present  to  forecast  just  when 
the  present  chaotic  condition  of  water-power  legisla- 
tion will  assume  definite  shape  in  Washington.  A  fight 
to  preserve  the  undeveloped  water-power  sites  of  the 
country  for  the  benefit  of  the  people  was  started  in  the 
Senate  last  week.  Senators  Kenyon  and  Cummins  of 
Iowa,  Norris  of  Nebraska  and  La  Follette  and  Husting 
of  Wisconsin  served  notice  on  the  Senate  that  they 
will  no  longer  permit  uninterrupted  favorable  discus- 
sion of  the  Shields  bill.  Senator  Walsh  of  Montana, 
although  not  co-operating  with  them,  opened  a  vigorous 
attack  on  the  measure  also. 


Gifford  Pinchot  has  sent,  out  a  general  letter  attack 
;ng  the  Shields  bill,  claiming  that  it  gives  to  the  powei 
nt (rests  without  compensation  the  use  of  water-powei 
on  navigable  streams.  He  also  attacked  the  Ferris  bill 
which  he  said  was  in  the  main  a  good  bill  as  it  | 
the  House  but  as  reported  to  the  Senate  encourage.1 
monopoly  by  permitting  a  corporation  to  take  as  man) 
public  water-power  sites  as  it  may  please.  All  of  th< 
Senators  mentioned  with  the  exception  of  Senator  Walsl 
have  attempted  to  saddle  the  Shields- Adamson  measun 
for  regulating  the  construction  of  dams  across  navigabl* 
waters  with  modifying  amendments. 

It  was  held  by  the  opponents  of  the  measure  that  th' 
claim  set  forth  by  its  advocates  that  it  had  been  ap 
proved  by  former  Secretary  of  War  Garrison  and  th 
army  engineers  is  entirely  false.  From  details  of  th 
hearings  on  the  question  of  amendment  of  the  genera 
dam  act  which  have  just  come  to  hand,  Mr.  Garriso 
was  especially  asked  to  discuss  two  phases  of  the  que? 
tion  before  the  Senate  commerce  committee — first,  sha 
the  special  consent  of  Congress  be  required  upon  eac 
application  for  a  permit  to  develop  water-power  o 
navigable  streams  or  may  the  permit  be  granted  b 
the  Secretary  of  War?  second,  shall  a  federal  charg 
be  laid  upon  the  privilege? 

Cheap  Power  Necessary  to  Meet  Industrial 
Demands 

The  ex-Secretary  of  War  pointed  out  that  since  th 
day  the  nation  was  founded  the  total  development  ( 
water-power  in  the  navigable  waters  has  reached  onl 
7,000,000  hp.  He  accepted  the  estimate  that  the  quai 
tity  developable  "in  the  upper  reaches  and  in  the  fee< 
ers  of  navigable  waters  where  the  construction  of 
power  dam  would  necessarily  have  an  appreciable  ii 
fluence  on  the  navigable  capacity  of  the  stream  in  i 
actual  navigable  portions,  and  should  therefore  be  su 
ject  to  federal  control,"  probably  would  add  20,000,0( 
hp.  "The  statement  of  the  figures,"  said  Mr.  Garriso 
"impresses  the  mind  with  the  necessity  of  action  to  pr 
vent  this  great  waste  of  power,  to  harness  it  and  p 
it  into  use,  and  at  the  same  time  save  the  great  quant 
ties  of  coal  now  being  consumed  in  use  beyond  all  r 
newal.     Such  is  the  demand  of  true  conservation. 

"Cheap  power  is  necessary  to  meet  our  great  indt 
trial  demands  in  the  production  of  nitrogen,  steel,  zii 
aluminum  and  ordinary  commercial  fertilizer.  The 
is  perhaps  a  lack  of  appreciation  of  the  full  extent  a 
variety  of  the  use  to  which  cheap  power  can  be  and 
other  countries  is  being  put.  The  sole  use  of  su 
power  is  not  to  be  found  in  the  usual  municipal  utiliti . 
though  of  course  such  utilities  will  always  constiti? 
a  part  of  the  use.  Modern  science  has  achieved  UJJ 
for  hydroelectric  energy  in  the  fixation  of  nitrogen  al 
in  metallurgical  processes  which  make  it  of  the  high1; 
consequence." 

The  ex-Secretary  of  War  made  the  statement  that  i? 
federal  government  is  in  a  position  now  where  it  ab- 
lutely  prohibits  because  it  permits  only  under  imp- 
sible  conditions. 

Speaking  of  the  right  of  Congress  to  impose  a  f- 
eral  tax,  Mr.  Garrison  said: 

"Aside  from  any  question  of  federal  authority  t!t 
may  be  thought  by  some  to  be  involved,  in  rhy  ju  - 
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ment,  and  as  a  matter  of  policy  this  question  should 
be  answered  in  the  negative.  The  reasons  thus  far 
advanced  for  the  proposition  do  not  appear  to  me  to  be 
sound.  In  the  case  of  navigable  streams  the  federal 
government  owns  neither  the  water  nor  the  bed  of  the 
stream;  its  power  comes  from  a  right  to  say  what  ob- 
structions may  or  may  not  be  placed  in  the  stream. 
Upon  a  navigable  stream  the  government  owns  nothing, 
has  nothing  to  sell,  whereas  the  government  owns  the 
power  site  itself  upon  the  public  domain.  The  federal 
government  does  not  qualify  the  grantee  nor  give  him 
the  primary  authority  to  engage  in  the  business.  The 
property  of  the  grantee  is  private  property,  situated 
within  a  state." 


Co-operative  Effort  and  Industrial 
Preparedness 

Why  Business  Organizations  and  Trade  Associations  Should  Band 

Together  to  Solve  the  Industrial  Problems 

of  the  Country 

Speaking  before  the  Electrical  Supply  Jobbers'  As- 
sociation in  Detroit  last  week,  Edward  N.  Hurley  of 
the  Federal  Trade  Commission  reiterated  many  points 
previously  enunciated  by  him  relative  to  the  aims  and 
hopes  of  the  commission  in  awakening  American  busi- 
ness men  to  the  opportunities  which  confront  them  and 
also  in  impressing  them  with  the  necessity  of  know- 
ing exactly  what  the  costs  of  production  are. 

"Co-operation,"  he  said,  "is  a  primary  requirement 
in  meeting  the  questions  that  confront  manufacturers, 
jobbers  and  retailers  to-day.  If  our  industries  are  to 
prosper,  it  must  be  through  team  work.  They  must 
settle  the  problems  of  cost  accounting  and  develop  effi- 
cient methods  and  processes  of  manufacture  and  dis- 
tribution  and  better  understand  advertising  methods. 

"The  small  contractor  who  handles  jobbers'  supplies 
is  making  progress  under  your  guidance,  and  you  are 
to  be  particularly  commended  in  your  endeavors  to  as- 
sist him  in  becoming  a  successful  merchant.  Organi- 
zation is  essential  for  this  educational  work.  Through 
the  co-operative  efforts  of  your  association,  with  ex- 
perienced men  in  its  different  branches,  you  are  able 
to  work  out  your  problems  along  sound,  practical  lines. 

"You  are  selling  the  products  of  the  manufacturer. 
You  are  advertising  and  popularizing  his  wares.  Your 
energy  and  effort,  while  being  put  forth  for  the  benefit 
and  profit  of  yourself,  make  it  possible  for  the  manu- 
facturer through  your  agency  to  distribute  his  product 
in  large  volume  and  at  a  cost  presumably  lower  than 
if  sold  directly  by  him.  Economies  that  the  manufac- 
turer or  the  jobber  practice  in  distributing  electrical 
products  should  be  made  for  the  benefit  of  all  concerned. 
The  manufacturer  should  put  forth  every  effort  to  assist 
the  jobber. 

"Some  of  you  are  engaged  in  one  branch  of  this  great 
industry,  some  in  another,  and  the  size  and  burdens  of 
your  establishments  vary,  but  all  have  to  face  the  same 
general  problems.  All  are  affected  by  the  same  large 
factors  in  the  industrial  situation.  Questions  of  freight, 
supplies  and  labor  are  common  to  you  all.  In  meeting 
together  you  broaden  your  individual  outlook  on  busi- 
ness as  a  whole  and  are  able  to  bring  your  combined 
experience  and  knowledge  to  the  solution  of  problems 
which  affect  each  member. 

The  Relation  of  Cost  Accounting  and  Price  Cutting 

"When  business  was  done  on  a  large  percentage  of 
profit,  questions  of  accurate  cost  and  of  operating  effi- 
ciency were  not  so  important,  but  in  most  lines  of  in- 
dustry to-day  the  large  percentage  of  profit  has  passed. 


Manufacturers  and  distributers  are  working  on  smaller 
margins  and  must  absolutely  know  what  it  costs  to  pro- 
duce and  to  sell  their  goods.  Any  unreliable  method  of 
arriving  at  cost  of  production,  with  margins  of  profit 
so  close,  must  be  eliminated. 

"It  is  a  fact  well  understood  among  business  men 
that  the  general  demoralization  in  a  large  number  of 
industries  has  been  caused  by  firms  which  cut  prices, 
not  knowing  what  their  goods  actually  cost  to  manu- 
facture, and  which  almost  wholly  lose  sight  of  the  cost 
of  selling,  which  is  equally  important.  Are  the  officers 
of  the  companies  who  are  cutting  prices  right  and  left, 
irrespective  of  their  costs,  fair  to  their  customers, 
stockholders  or  competitors?  Quality  and  service  are 
becoming  greater  factors  in  the  field  of  merchandise. 
Long  after  the  price  of  a  product  is  forgotten  the  qual- 
ity of  that  product  is  remembered. 

"A  manufacturer  who  does  not  know  with  a  close  de- 
gree of  accuracy  what  it  costs  him  to  produce  the  dif- 
ferent articles  he  manufactures  and  what  it  costs  him 
to  sell  them  is  not  in  a  position  to  meet  intelligently 
competition  and  invites  business  disaster. 

"You  know,  and  I  know,  that,  lumping  all  busines* 
together,  the  real  need  is  for  better  business  methods. 
We  must  get  down  to  the  hard  facts  of  business,  learn 
precisely  what  they  are,  where  the  weakness  and  losses 
exist,  and  practice  the  same  thoroughness  which  char- 
acterizes trade  and  industry  in  Europe.  To  be  pro- 
gressive jobbers  we  must  be  improving  our  methods 
of  doing  business,  changing  our  plans  to  meet  the  new 
conditions  both  at  home  and  abroad,  and  always  en- 
deavoring to  adopt  some  new  method  that  will  reduce 
the  cost  of  operation.  We  must  learn  to  work  heartily 
together. 

"The  trade  association  has  a  wide  field  of  useful  and 
proper  activities.  Concerns  in  the  same  industry  may 
take  common  action  looking  toward  improving  their 
processes  of  manufacture,  standardizing  their  products, 
improving  their  system  of  ascertaining  costs,  perfect- 
ing methods  of  selling,  obtaining  credit  information, 
and  encouraging  the  development  of  trade  journals. 

"So,  to-day,  organizations  like  the  Electrical  Supply 
Jobbers'  Association,  if  conducted  in  a  spirit  of  mutual 
helpfulness,  with  the  machinery  of  the  government 
standing  by  subject  to  call,  will  help  solve  pressing  prob- 
lems and  remove  many  of  the  present  handicaps  of  busi- 
ness. 

After  the  War,  What? 

"Perhaps  you  may  think  I  am  over-earnest  in  this 
advocacy  of  organization,  higher  efficiency  in  business 
methods  and  modern  practices,  the  adoption  of  Euro- 
pean ideals  of  thoroughness,  the  standardizing  of  ac- 
counting, but  my  earnestness  proceeds  from  an  under- 
standing of  the  conditions  which  confront  American 
business.  The  war  has  brought  to  us  great  opportuni- 
ties and  equally  great  dangers.  The  thought  that  we 
must  keep  in  mind  is,  After  the  war,  what?'  Shall 
we  grow  and  expand  while  the  growing  is  good  or 
calmly  await  the  time  when  peace  in  Europe  will  be 
followed  immediately  by  keen  competition  not  only  in 
foreign  markets  but  in  our  domestic  market  as  well? 

"Have  we  taken  an  adequate  inventory  of  our  busi- 
ness resources?  Are  these  resources  being  developed  to 
the  best  advantage?  Are  our  associations  doing  all 
they  can?  Are  we  diligent  in  standardizing  our  meth- 
ods and  processes?  In  short,  are  we  mobilizing  our 
industries? 

"Let  us  seek  better  organization  and  greater  effi- 
ciency at  home;  let  us  push  our  trade  abroad;  let  us 
develop  our  industry  so  strongly  that  no  foreign  com- 
petition can  dislodge  it.  Industrial  preparedness  must 
be  our  watchword." 
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Convention  of  [lluminating    Engineering   So- 
ck tv    tO   Be   Held   ill   Philadelphia 

At  a  meeting  of  the  council  of  the  illuminating  En 
gineering  Societj   held  Feb.  1 1   it  was  decided  to  hold 
the  L916  annual  convention  of  the  association  in  Phils 
delphis  next  September.    The  council  accepted  the  in- 
vitation   of    the    University    of    Pennsylvania    to    hold    a 

course  of  lectures  on  illuminating  engineering  at,  thai 

institution  next    fall. 

The  publication  of  8  complete  list  of  members  was 
authorized  and  this  list  will  be  available  in  the  near 
future.  It  was  also  voted  to  have  published  a  special 
number  of  the  transactions  of  the  society,  to  be  desig- 
nated as  the  Edison  Decennial  Number.  This  number 
is  to  include  the  addresses  given  at  the  midwinter  con- 
vention which  was  held  Feb.  10  and  11  to  celebrate  the 
tenth  anniversary  of  the  organization  of  the  society, 
colored  views  of  the  lighting  of  the  Panama-Pacific  Ex- 
position, and  other  material  of  special  interest. 


Arrangements  have  been  made  with  the  hotel  man* 
ment  for  space  in  the  terra-cotta  room  for  exhibits 

by    manufacturers.     The  association  has  no  official  con 

nection  with  this  exhibition,  however. 


Convention  of  National  Electrical  Contractors' 
Association 

James  R.  Strong  of  the  Tucker  Electrical  Construc- 
tion Company  of  New  York  City,  who  is  chairman  of 
the  national  convention  committee  of  the  National  Elec- 
trical Contractors'  Association,  has  sent  out  an  open 
letter  to  contractors  about  the  forthcoming  convention 
of  the  association,  which  will  be  held  at  the  Hotel 
McAlpin,  New  York,  July  17  to  22.  The  first  two  days 
of  the  meeting  will  be  given  over  to  the  deliberations  of 
the  executive  committee  and  the  board  of  directors. 

The  first  session  of  the  convention  proper  on  July  19 
will  be  open  to  all.  Four  or  five  speakers  have  been 
provided,  including  President  Lewis  H.  Woods  of  the 
New  York  State  association,  President  John  R.  Gallo- 
way of  the  National  Electrical  Contractors'  Association, 
John  Purroy  Mitchel,  Mayor  of  New  York  City;  James 
H.  McGraw,  president  of  the  McGraw  Publishing  Com- 
pany ;  T.  Commerf ord  Martin,  secretary  of  the  National 
Electric  Light  Association,  and  Arthur  Williams  of  the 
New  York  Edison  Company.  This  session  will  be  fol- 
lowed by  a  business  session  in  the  afternoon,  open  only 
to  contractors. 

With  a  view  of  interesting  electrical  contractors  who 
are  not  members  of  the  National  Electrical  Contractors' 
Association,  the  executive  committee  has  decided  to  in- 
vite all  electrical  contractors  to  attend  the  morning 
business  session  on  July  20,  at  which  time  two  very 
interesting  reports  will  be  presented.  The  first  of  these 
is  that  of  Joseph  A.  Fowler  of  Memphis,  Tenn.,  chair- 
man of  the  insurance  committee,  on  the  national  plans 
for  joint  liability  and  compensation  insurance,  where- 
by a  large  saving  in  insurance  premiums  is  effected  for 
members.  His  report  will  be  supplemented  by  an  ad- 
dress by  L.  T.  Block,  manager  of  the  Utilities  Indemnity 
Exchange  of  St.  Louis.  The  other  report  will  be  pre- 
sented by  E.  McCleary  of  Detroit,  chairman  of  the 
National  Electrical  Code  committee,  who  will  give  data 
on  the  code,  and  also  designate  someone  to  give  the 
latest  data  regarding  the  much  discussed  "concentric 
wiring."  Discussions  on  these  subjects  will  take  place, 
in  which  members  and  non-member  contractors  will  be 
expected  to  join. 

There  will  be  a  business  session  on  July  21,  after 
which  the  association  will  visit  Long  Beach,  L.  I.,  for  a 
dinner-dance  and  entertainment.  On  the  closing  day 
of  the  convention  the  directors  and  executive  commit- 
tees will  meet  for  organization,  and  the  convention  will 
conclude  with  a  trip  around  New  York  by  water. 


Convention  Plans  of  Northwest  Association 

Tentative  plans  for  the  next  annual  convention  of 
the  Northwest  Electric  Light  and  Power  Association, 
which  will  be  held  in  Seattle  next  September,  indicate  a 
radical  change  in  the  program  as  compared  with  past 
conventions.  Instead  of  a  relatively  large  number  of 
short  papers,  the  program  will  probably  consist  of  not 
more  than  four  comprehensive  papers,  all  to  be  written 
by  representatives  of  four  of  the  larger  company  mem- 
bers of  the  association.  In  addition,  there  will  be  one 
paper  by  an  outside  author  and  the  report  of  the  range 
committee. 

It  is  the  intention  to  have  the  papers  themselves  in 
the  nature  of  committee  reports.  Each  company  to 
which  has  been  delegated  the  task  of  preparing  a  paper 
will  appoint  an  editor  and  sub-editors,  who  will  do  the 
actual  work  of  getting  up  the  report.  All  papers  are 
to  be  completed  well  in  advance  of  the  convention  and 
will  be  abstracted  and  mailed  to  members  of  the  asso- 
ciation. 

The  tentative  assignment  of  subjects  to  the  various 
companies  is  as  follows: 

"Application  of  Overhead-Line  Construction  Rules 
of  the  Public  Service  Commissions  of  the  Northwest"  to 
the  Puget  Sound  Traction  Light  &  Power  Company  of 
Seattle. 

"The  Effect  of  Obsolescence  of  Equipment  on  Cost  of 
Service"  to  the  Portland  (Ore.)  Railway,  Light  & 
Power  Company. 

"The  Employer  as  an  Educator  of  the  Public"  to  the 
Wenatchee  Valley  (Wash.)  Gas  &  Electric  Company. 

"Merchandising  and  Operating  in  Small  Towns  and 
Communities"  to  the  Pacific  Power  &  Light  Company  of 
Portland,  Ore. 

The  program  committee  consists  of  W.  J.  Grambs 
and  M.  T.  Crawford  of  Seattle,  J.  V.  Strange  of  Pros- 
ser,  R.  C.  Coffee  of  Everett,  W.  S.  Mendenhall  of  Ab- 
erdeen, L.  A.  Lewis  of  Spokane,  all  in  Washington,  and 
E.  A.  West  and  F.  O.  Broili  of  Portland,  Ore. 


Electric  Lighting  of  German  Barracks 

Owing  in  part  to  the  shortage  of  kerosene  resulting 
from  the  war,  electricity  is  coming  to  the  fore  in  Ger- 
man barracks  as  an  economical  and  superior  illuminant. 
The  up-to-date  lighting  of  barracks  received  considera- 
tion in  the  German  parliament  during  the  discussion  of 
the  last  military  budget  prior  to  the  war.  The  new 
artillery  barracks  at  Allenstein  meet  all  requirements 
of  modern  lighting,  and  the  reserves  quartered  there 
were  highly  pleased  when,  in  place  of  the  customary 
kerosene  lighting,  they  found  a  modern  electrical  in- 
stallation. 

In  these  barracks  the  rooms  of  the  privates  are 
equipped  according  to  size  with  from  one  lamp  to  four 
lamps  each,  mainly  16-cp.  units.  The  lamps  are  turned 
on  in  the  evening  by  a  non-commissioned  officer  from  a 
main  switch,  and  after  10  p.  m.  (9  p.  m.  in  winter)  are 
similarly  switched  off.  The  lamps  in  the  rooms  of  the 
training  officers  are  independent  of  the  main  switch, 
and  all  the  rooms  can  be  lighted  when  necessary  by 
special  switches  in  the  corridors.  Careful  handling  of 
the  kerosene  stock  on  hand  has  been  necessitated,'  and 
the  freedom  of  service  afforded  by  electricity  has  been 
much  enjoyed.    Germans  who  have  seen  the  installation 


February  26,  1916 


ELECTRICAL     WORLD 


471 


point  out  that  electric  service  renders  the  country  less 
dependent  upon  the  outside  world,  since  the  immense 
deposits  of  coal  available  in  Germany  afford  ample 
means  of  electrical  supply  under  the  most  adverse  con- 
ditions. Even  in  domestic  service  the  sales  of  electricity 
for  lighting  are  rapidly  increasing  as  a  result  of  the 
shortage  of  oil. 


San  Francisco  Adopts  Scheme  for  Brightening 
Market  Street 

The  city  of  San  Francisco  has  accepted  the  offer  made 
by  the  Pacific  Gas  &  Electric  Company  for  installing 
along  Market  Street  the  luminous-arc  lamps  which  were 
used  at  the  Exposition.  The  lighting  company  offered 
to  mount  three  lamps  on  a  suitable  ornamental  top 
placed  on  the  trolley  poles  now  in  use  and  to  maintain 
the  lamps  and  supply  energy  for  their  operation  at  no 
expense  to  the  city  or  property  owners  for  the  initial 
installation,  provided  that  the  property  owners  will 
enter  into  a  three-year  contract  for  the  lighting  service. 
According  to  this  arrangement,  the  Pacific  Gas  &  Elec- 
tric Company  will  finance  the  undertaking  and  will  be 
responsible  for  installing  and  maintaining  the  service, 
so  that  the  city  will  be  concerned  only  with  monthly 
payments. 

On  this  basis  the  annual  cost  of  operating  the  pro- 
posed improvement  from  the  ferry  to  Seventh  Street 
will  be  $37,200.  Of  this  total  the  city  has  agreed  to  pay 
$12,750  per  annum,  the  United  Railroads  under  their 
franchise  agreement  will  pay  $7,440,  and  the  merchants 
and  property  owners  organized  as  the  Downtown  Asso- 
ciation will  pay  the  remainder,  about  $17,000  per 
annum.  The  details  of  the  plan  for  appropriating  the 
assessment  upon  Market  Street  property  have  not  yet 
been  worked  out.  This,  however,  is  a  matter  which 
will  be  settled  by  the  Downtown  Association,  and  it  is 
understood  that  assessments  may  range  from  $1.75  to 
$4  per  front  foot,  according  to  the  nature  of  the 
business. 

The  installation  cost  is  estimated  to  total  between 
$90,000  and  $100,000,  and  will  involve  placing  the  new 
series  circuits  which  the  arcs  require.  Market  Street 
is  75  ft.  wide,  the  trolley  poles  are  on  the  average  110 
ft.  apart,  and  the  length  of  the  thoroughfare  to  be 
lighted — that  is,  from  the  ferry  to  Seventh  Street — is 
about  6300  ft.,  exclusive  of  crossings.  The  wire  cir- 
cuits are  to  be  arranged  so  that  two  of  the  units  can  be 
cut  out  at  midnight,  leaving  one  central  unit  burning 
for  the  remainder  of  the  night.  The  same  three-lamp 
arrangement  will  be  used  at  crossings  as  along  other 
parts  of  the  thoroughfare,  except  that  the  Board  of 
Harbor  Commissioners  has  agreed  to  install  at  the  ferry 
terminus  of  Market  Street  two  five-lamp  and  two  three- 
lamp  standards  to  correspond  with  the  general  Market 
Street  scheme. 

The  three-lamp  units  will  give  about  fifteen  times  the 
illumination  afforded  by  the  present  system,  and  the 
energy  consumption  will  be  about  three  times  that  now 
required.  The  Exposition  lamps  are  the  6.6-amp.  Gen- 
eral Electric  luminous  arc,  known  as  "Form  10  orna- 
mental." The  consumption  per  lamp  is  530  watts,  and 
with  the  new  high-efficiency  electrode  the  lamp  will  de- 
velop initially  1900  cp.  It  is  planned,  however,  to  use 
an  ornamental  eight-section  globe  with  a  tinted  glass 
which  will  have  an  absorption  of  about  30  per  cent.  W. 
D'A.  Ryan,  formerly  chief  of  the  department  of  illumi- 
nation of  the  Exposition,  who  has  developed  and  advo- 
cated the  Market  Street  illumination  plan,  is  now  con- 
ducting experiments  in  Schenectady  to  determine  just 
what  tint  shall  be  specified  in  the  new  ornamental 
globes. 


Power  Situation  at  Niagara  Falls 

Local  Section  of  American  Electrochemical  Society  Indicates  How 

Seriously  the  Electrochemical  Industries  Are  Hampered 

Owing  to  Shortage  of  Power 

The  Niagara  Falls  Section  of  the  American  Electro- 
chemical Society  discussed  at  its  February  meeting 
the  power  situation  at  Niagara  Falls.  The  chairman 
of  the  meeting,  F.  A.  Lidbury,  pointed  out  that  local 
electrochemists  had  long  foreseen  that  the  governmental 
restriction  of  power  development  at  Niagara  Falls  must 
ultimately  result  in  the  present  situation,  in  which  the 
shortage  of  power  is  seriously  hampering  the  electro- 
chemical industries  and  through  them  the  industries  of 
the  country  at  large. 

That  much  of  the  trouble  is  due  to  lack  of  co-opera- 
tion on  the  part  of  the  power  companies  was  intimated 
by  one  of  the  representatives  of  the  latter,  who  said 
that  "if  the  power  companies  had  been  together  in  any- 
thing beside  their  woes  conditions  might  have  been  very 
different."  It  was  brought  out  that  from  125,000  hp.  to 
150,000  hp.  was  being  transmitted  into  the  United 
States  from  the  power  stations  on  the  Canadian  side  at 
Niagara  Falls,  and  that  this  importation  of  energy  de- 
pended upon  permits  revocable  by  the  Canadian  govern- 
ment. One  speaker  indicated  that  the  right  to  export 
electricity  from  Canada  will  be  revoked  sooner  than 
most  people  imagine. 

The  generation  of  large  quantities  of  additional  power 
on  the  American  side  at  Niagara  Falls,  and  that  rapidly, 
was,  in  the  estimation  of  many,  the  only  way  by  which 
a  dislocation  of  American  industries  could  be  avoided. 
Engineers  present  contended  that  with  a  suitable  system 
of  submerged  weirs  the  flow  of  the  Niagara  River  could 
so  be  controlled  as  to  render  50  per  cent  of  the  water 
available  for  power  purposes  and  with  the  remaining  40 
per  cent  provide,  in  addition,  a  grander  spectacle  than 
now  exists.  This  control  would  diminish  the  natural 
erosion  at  the  peak  of  the  horseshoe,  where  a  large 
volume  of  water  is  now  plunging  over  without  enhanc- 
ing the  spectacle  in  the  least,  while  causing  the  recession 
which  tends  to  diminish  it.  All  of  the  electricity  de- 
veloped by  the  Hydraulic  Power  Company  except  15,000 
hp.  is  employed  in  the  electrochemical  industries,  and 
the  greater  part  of  the  output  of  the  Niagara  Falls 
Power  Company  is  similarly  employed. 

F.  J.  Tone,  in  a  well-prepared  paper,  showed  to  what 
extent  electrochemistry  was  indebted  to  Niagara  power, 
and  also  how  American  industries  in  general  would  be 
paralyzed  if  the  electrochemical  companies  at  Niagara 
Falls  should  fail  to  meet  the  call  made  on  them.  The 
steel  industry,  for  instance,  he  said,  is  absolutely  de- 
pendent upon  Niagara  power  by  reason  of  its  require- 
ments in  ferro-alloys.  In  75  per  cent  of  the  20,000,000 
tons  of  basic  open-hearth  steel  made  in  this  country  in 
1915  there  was  used  as  the  main  dioxidizing  agent  ferro- 
silicon  produced  in  the  electric  furnace  by  Niagara 
power.  In  fact,  all  ferro-silicon  made  by  electric  fur- 
naces in  America  is  now  produced  from  Niagara  power. 

The  most  striking  example,  however,  of  the  intimate 
relationship  between  the  metal-working  industries  and 
Niagara  power  is  that  of  high-speed  steel.  All  of  the 
essential  alloys  for  the  manufacture  of  high-speed  steel 
are  produced  in  Niagara  Falls,  and  they  are  also  made 
elsewhere  by  the  use  as  a  reducing  agent  of  metallic 
aluminum,  which  is  likewise  a  product  of  Niagara 
power.  Ferro-chromium  is  also  the  hardening  element 
in  armor  plate  and  armor-piercing  projectiles,  and  not 
a  battleship  is  afloat  that  has  not  many  tons  of  it  in  her 
armor;  yet  up  to  three  years  ago  the  country  was  de- 
pendent on  Europe  for  one-half  of  its  supply. 

The  abrasive  industry  is  one  intimately  connected 
with  industrial  life.    Without  adequate  grinding  mate- 
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rials  the  most  important  Industries  <>t  the  country,  in 
eluding  tln>  manufacture  of  automobiles,  agricultural 
machinery,  steel  and  malleable  iron,  marble,  granite,  and 
all  finished  products  of  Iron  and  steel,  would  be  greatly 
handicapped,  and  in  eases  their  output  would  be  reduced 
t<>  a  fraction  of  the  present  total.    The  abrasive  situation 

to-day  is  another  striking  illustration  of  the  dependence 

of  industry  on  Niagara  power.     There  are  lour  artificial 

abrasive  plants  operating  with  Niagara  power,  and  thej 

produce  all  the  artificial  abrasives  used  in  this  country. 
Their  annual  output  is  about  20,000  tons.     If  this  supply 

were  cut  off,  a  partial  paralysis  would  follow  through- 
out the  metal-working  industries.     One  of  the  big  \\  - 

ern  manufacturers  of  automobiles,  it  was  brought  out, 
plans  during  1916  to  put  out  a  thousand  cars  a  day. 
In  the  factories  of  that  company  grinding  machines 
form  about  25  per  cent  of  the  total  equipment.  If  those 
works  were  forced  to  go  back  to  the  grindstone  and 
were  at  the  same  time  deprived  of  high-speed  tool  steel, 
aluminum,  oxy-actylene  welding  and  other  products  pro- 
duced by  Niagara  power,  it  is  not  an  exaggeration,  ac- 
cording to  the  speaker,  to  say  that  their  output  would 
drop  from  1000  to  100  cars  a  day,  with  the  same  plant 
equipment  and  the  same  number  of  workmen. 

Aluminum  and  calcium  carbide,  the  largest  of  the 
electrochemical  industries  as  regards  the  power  con- 
sumed and  value  of  products,  were  first  made  possible 
by  Niagara  power,  and  on  these  products  as  well  as 
other  Niagara  products,  such  as  bleaching  powder,  al- 
kali, chlorine,  phosphorus,  graphite,  sodium  and  cyanide, 
depend  a  whole  line  of  America's  basic  industries.  To- 
day nitrogen  products  are  unquestionably  the  most 
important  ones  in  the  field  of  chemistry.  Without  them 
modern  warfare  would  be  impossible.  Yet  the  only 
nitrogen-fixation  works  operated  by  Niagara  power  are 
those  of  the  American  Cyanamid  Company,  and  this 
pioneer  industry  was  forced  to  go  to  the  Canadian  side 
to  obtain  sufficient  power.  In  any  program  of  industrial 
preparedness  and  self-containedness  chemical  prepared- 
ness and  chemical  self-containedness  play  a  big  part, 
and  their  chief  requisite  is  more  Niagara  power. 


Ask  Legislation  Restricting  Export  of  Power 

to  United  States 

Resolutions  dealing  with  several  phases  of  the  hydro- 
electric power  situation  in  Canada  were  passed  by  the 
Ontario  Hydro-Electric  Railway  Association  at  its  meet- 
ing at  Toronto  on  Feb.  16,  at  which  nearly  every  munici- 
pality was  represented.  Chief  among  these  resolutions 
was  one  calling  on  the  Dominion  government  to  pass 
legislation  restricting  the  export  of  power  to  the  United 
States.  Other  resolutions  asked  the  government  to  pre- 
vent the  existing  power  companies  from  increasing 
their  capital  for  the  purpose  of  making  extensions  to 
their  plants  and  urged  the  provincial  and  Dominion 
governments  to  grant  subsidies  to  aid-the  municipalities 
in  the  construction  of  the  projected  radial  lines,  and  to 
vote  moneys  for  the  improvement  of  Port  Stanley 
harbor.  The  provincial  government  was  asked  to  curb 
the  powers  of  the  existing  companies,  and  to  pre- 
vent them  from  expanding,  also  to  cancel  the 
franchises  of  such  companies  as  had  not  yet  done  any 
construction  work  in  regard  to  the  lines  for  which  the 
franchises  were  granted,  and  to  pass  legislation  to 
authorize  the  Provincial  Hydro-Electric  Commission  to 
proceed  with  the  final  surveys  and  to  acquire  rights-of- 
way  for  the  proposed  "Hydro  Radials,"  as  voted  upon 
by  the  people  at  the  recent  municipal  elections.  Both 
governments  were  also  asked  not  to  grant  new  fran- 
chises for  railways  to  any  private  interests. 


New    Electrical    Contractors'    Associations   in 

Northwest 

The  Oregon  Association  of  Electrical  Contractor    and 
Dealers   and   the   Washington    Association    of    Electrical 
Contractors  and  Dealers  have  recently  been  organized, 
with  headquarters  in  Portland  and  Seattle  respectivi 
The  constitutions   and    by-laws   of   these  organizal 
have  been  patterned  along  the  same  lines  as  thos< 
the  California  Association  of  Electrical  Contractors  and 
Dealers.    About  fifty  members  were  enrolled  at  the  out- 
set in  the  Oregon  association  and  about  thirty  in  the 
Washington  association.     Each  of  four  jobbing  hoi. 
represented  in  Seattle  agreed  to  secure  seven  new  mem- 
bers for  the  association  within  thirty  days,  or  in  case 
less  than  seven  new  members  were  secured  in  this  time 
to  pay  the  $3  monthly  dues  of  the  missing  ones  until 
all  seven  had  been  secured. 


Difficulties  of  Commission  Work 

Chairman  McLeod  of  Massachusetts  Public  Service  Commission 
Tells  of  Expanded  Duties  Expected  of  Regulating  Bodies 

An  interesting  discussion  of  the  difficulties  of  com- 
mission regulation  was  presented  at  a  recent  legislative 
hearing  at  Boston,  Mass.,  by  Chairman  F.  J.  McLeod 
of  the  Massachusetts  Public  Service  Commission.  The 
committee  on  the  message  of  Governor  McCall  was  sit- 
ting upon  bills  providing  for  consolidation  of  the  Public- 
Service  Commission  with  the  Massachusetts  Highway 
Commission  or  the  Boston  Transit  Commission.  Chair- 
man McLeod  was  asked  by  the  committee  to  outline  the 
increased  responsibilities  laid  upon  the  commission  by 
the  act  of  1913,  which  eliminated  the  former  Railroad 
Commission  and  placed  the  present  board  in  charge  of 
transportation  and  communication  regulation  with 
greatly  increased  powers  and  enlarged  organization. 

Chairman  McLeod  said  that  the  annual  expenses  of 
the  former  three-member  board  were  at  the  rate  of 
$100,000  in  the  last  year  of  its  existence,  whereas  the 
expenses  of  the  present  -five-member  board  totaled 
$163,000  in  1915.  He  pointed  out  that  the  present  con- 
solidation proposals  do  not  affect  the  membership  of  the 
commission,  since  if  it  is  not  properly  performing  its 
functions  the  personnel  can  be  changed  either  by  grad- 
ual new  appointments  or  by  summary  removal  through 
the  Governor  and  Council  if  cause  for  such  action  exists. 
So  far  as  the  consolidation  of  the  Public  Service  Com- 
mission with  either  of  the  other  two  named  is  con- 
cerned, the  effect  would  be  to  vest  in  the  new  board  jur- 
isdiction over  two  unrelated  groups  of  activities.  The 
board  now  has  jurisdiction  over  185  different  companies 
with  more  than  $2,000,000,000  capital  and  more  than 
$400,000,000  annual  income.  "Such  supervision  comes 
pretty  nearly  being  a  man's  job,"  said  Mr.  McLeod,  "and 
I  don't  believe  that  any  commissioners  that  may  be 
appointed,  no  matter  how  able  or  wise  they,  may  be,  are 
going  to  find  that  the  supervision  of  that  field  is  not 
sufficient  to  call  forth  every  power  and  energy  that  they 
possess." 

New  Standards  of  Investigation  Required 

The  whole  scope  of  the  commission's  work  was 
changed  and  enlarged  tenfold  by  the  creative  act  of 
1913.  This  resulted  from  the  increased  authority 
granted  over  rates.  The  accounting  and  engineering 
departments  formerly  existed  mainly  to  check  up  new 
security  issues.  This  work  is  now  incidental  to  the 
larger  function  these  departments  perform  in  connec- 
tion with  rate  cases.  Elaborate  investigations  going 
beyond   the   testimony   and   exhibits   presented   at  the 
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public  hearings  are  now  required,  as  the  public  is  not 
going  in  the  future  to  accept  the  fiat  of  any  two,  three 
or  five  men  that  a  certain  rate  shall  prevail  without 
knowing  the  facts  and  reasoning  leading  to  the  decision. 
The  functions  of  the  commission  resemble  those  of  a 
court,  but  they  are  more  important,  in  the  financial  in- 
terests and  policies  affected  and  in  their  relation  to  the 
whole  commercial  structure  of  the  State,  than  most  of 
the  matters  that  are  heard  before  the  highest  judicial 
tribunal  in  the  State.  The  difficulties  of  the  commis- 
sion, standing  as  it  does  between  powerful  opposing 
interests,  are  very  great.  Persons  whose  views  in  re- 
gard to  any  other  matter  under  the  sun  would  be  of 
no  interest  to  any  human  being  frequently  have  their 
views  on  expert  questions  exploited  in  the  headlines  of 
the  public  press.  It  is  under  many  trying  conditions 
that  the  board  has  to  perform  its  functions,  but  this  is 
inseparable  from  any  form  of  public  service. 


Radio  Direction  Finder 

The  Bureau  of  Standards  has  been  investigating  a 
radio-direction  finder  for  some  time,  and  has  developed 
an  instrument  which  is  simple  and  practical  and  at  the 
same  time  very  efficient  in  operation.  It  indicates  the 
direction  of  the  source  at  the  same  time  that  the  mes- 
sages are  being  received,  and  while  it  is  very  sensitive  to 
radiations  in  a  given  direction,  it  is  less  affected  by  at- 
mospheric disturbances  and  interfering  radiations  from 
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other  directions  than  an  ordinary  receiving  apparatus. 
The  bureau  has  received  messages  by  one  or  another  of 
the  three  sizes  of  instruments  that  have  been  built  from 
Philadelphia,  Boston,  Glace  Bay  (N.  S.),  Newcastle 
(N.  B),  New  York,  Norfolk,  New  Orleans,  Panama,  Key 
West,  San  Diego  and  Hanover,  Germany.  When  at- 
mospheric disturbances  have  been  very  pronounced  on 
the  large  antenna  at  the  West  Laboratory,  they  have 
been  very  slight  on  the  direction-finder  apparatus,  which 
is  entirely  indoors,  having  no  antenna  or  earth  or  other 
outside  connection. 

This  apparatus,  according  to  Secretary  Redfield  of  the 
Department  of  Commerce,  appears  to  be  well  adapted  to 
use  (a)  on  merchant  and  naval  ships  to  obtain  the 
direction  from  any  lighthouses  or  lightships  that  may 
be  equipped  with  radio  fog-signaling  apparatus;  (b) 
to  obtain  the  direction  of  one  ship  from  another  at  sea ; 
(c)  to  communicate  between  ships  or  ship  and  shore 
stations  irrespective  of  direction  by  reducing  interfer- 
ence and  atmospherics;  (d)  to  use  by  the  War  Depart- 
ment in  field  service,  as  the  receiving  apparatus  is  port- 
i  able,  requires  no  ground  or  antenna  and  can  be  carried 
j  readily  in  a  light  vehicle  or  even  by  a  single  observer 


(e)  to  use  by  the  Coast  Guard  Service  to  receive  dis- 
tress signals  and  locate  the  direction;  (f)  for  use  by 
the  Bureau  of  Navigation  to  locate  amateur  or  other 
stations  that  are  not  observing  the  radio  regulations  or 
are  otherwise  interfering  with  radio  transmission  of 
the  government  or  legitimate  commercial  business. 


Guarding  Canadian  Power  Plants 

Rapid-fire  machine  guns  have  been  set  in  place  and 
a  large  detachment  of  the  next  overseas  contingent  of 
Canadian  troops  is  in  camp  at  the  Canadian  power 
houses  at  Niagara  Falls,  Ont.,  because  of  the  fear  that 
German  agents  and  sympathizers  are  operating  along 
the  Niagara  frontier.  No  one  is  allowed  to  enter 
Canada  over  any  of  the  three  international  bridges 
across  the  Niagara  gorge  except  recognized  tourists  and 
others  having  American  passports,  and  no  one  is  al- 
lowed within  almost  half  a  mile  of  the  Canadian  power 
plants. 

Orders  have  been  issued  by  the  executive  officials  of 
the  Ontario  power  plants  excluding  visitors  and  tour- 
ists, although  these  great  electric  generating  plants 
have  long  been  a  recognized  point  of  interest  to  visitors 
to  Niagara  Falls.  The  recent  attempted  destruction 
of  the  Castner  Electrolytic  Alkali  Company  of  Niagara 
Falls,  N.  Y.,  by  dynamite  has  also  had  a  depressing 
effect  upon  the  management  of  American  electric  and 
electrochemical  companies,  and  orders  may  be  issued 
any  day  excluding  visitors  from  these  plants. 

Never  before  has  the  Canadian  Niagara  frontier  been 
under  such  heavy  guard  as  at  present.  Armed  camps 
have  been  placed  at  Bridgeburg,  Ont.,  across  the  river 
from  Buffalo,  and  at  Niagara  Falls,  Ont. ;  a  day  and 
night  guard  patrols  the  entire  20  miles  of  border  along 
the  upper  and  lower  rivers,  and  there  are  large  detach- 
ments of  troops  at  the  Canadian  approaches  to  all 
bridges  and  ferry  landings  and  other  points  of  entry. 
No  one  is  allowed  to  photograph  the  camps,  guns  or 
other  military  protection,  would-be  transgressors  being 
threatened  with  internment  until  after  the  war. 

The  beautiful  grounds  surrounding  the  plant  of  th< 
Ontario  Power  Company  are  now  occupied  by  troops 
in  camp  and  with  machine  guns  mounted  for  action. 
While  a  large  percentage  of  the  population  of  the  border 
towns,  villages  and  cities  laugh  at  the  extra  precautions 
taken  by  the  Dominion  military  authorities,  there  are 
those  who  are  in  daily  fear  of  a  German  raid. 

A  strict  censorship  on  the  movement  of  Dominion 
troops  is  maintained,  and  any  Canadian  newspaper 
printing  any  such  information  is  subject  to  an  order  to 
suspend  until  after  the  war.  Colonel  Rose  and  staff 
have  arrived  at  the  Canadian  power  plants  from  Ottawa 
to  reinforce  Major  Engel  in  command  of  the  contingent 
from  Welland,  St.  Catharines  and  Thorold. 


How  Electricity  Has  Helped  to  Develop  Rural 
Communities 

An  interesting  commentary  on  the  use  of  electricity 
in  rural  districts  is  contained  in  the  testimony  recently 
given  by  J.  B.  Early,  a  farmer  of  Grandview,  Wash., 
in  the  Pacific  Power  &  Light  Company's  rate  hearing 
before  the  Public  Service  Commission  of  Washington. 
Mr.  Early's  ranch  is  in  the  irrigated  district  of  the 
Yakima  Valley,  and  he  devotes  his  attention  to  fruit 
raising  and  the  dairy  business. 

About  twenty  farmers  living  a  mile  south  of  Grand- 
view  on  a  tract  of  land  somewhat  too  high  to  be  irri- 
gated by  gravity  flow  from  the  government  ditches  in- 
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corporated  the  Grandridge  Irrigation  Association.  The 
farmers  pumped  two  yean  with  gasoline  power  and 
found  it  unsatisfactory.  The  association  then  Installed 
a  20-hp,  motor,  ami  now  Irrigates  approximately  500 

arn-s.  .Mr.  Early  stated  that  the  construction  COSl  t" 
the  association  for  its  power  plant  amounted  to  .^l.SS 
per   acre,    which   was    materially    less   than    the    $25    per 

acre  which  had  been  proposed  by  the  government.  It 
was  Impossible  for  the  government  engineers  t<>  give  an 

exact  figure  <>n  what  the  Operating  eost  would  he,  bui 
it  was  believed  that  it  would  not  exceed  $12.")))  an  acre. 
In   addition    to   that,    however,    the    fanners   would   have 

been  compelled   to  pay  a  considerably   higher  interest 

charge  because  of  the  disparity  in  the  cost  of  the  pump 
ing  plants. 

During  the  year  1914  the  association  spent  $3.12  an 
acre  for  electrical  energy  and  a  man  to  supervise  the 
plant  and  look  after  the  distribution  of  the  water.  This 
man  received  $50  a  month  during  the  irrigating  season. 
This  plant  operated  under  an  approximate  25-ft.  lift, 
including  friction.  The  crops  raised  included  alfalfa, 
fruit,  corn,  potatoes,  cantaloupes,  etc.  Mr.  Early  em- 
phasized strongly  the  desirability  of  electrical  service 
from  the  point  of  view  of  continuity,  particularly  com- 
menting on  the  practice  of  the  company  in  maintaining 
stand-by  steam  plants. 

In  addition  to  the  irrigation  installation,  Mr.  Early 
has  himself  installed  a  2-hp.  motor  that  supplies  energy 
for  pumping  domestic  water  for  three  families,  milks 
his  cows,  separates  the  milk,  does  the  washing  and 
churning,  turns  the  grindstone  and  performs  other 
work.  Mr.  Early  milks  from  twenty  to  thirty  cows, 
using  one  man  to  superintend  the  milking  machine.  He 
farms  82  acres.  Mr.  Early  previously  operated  a  2-hp. 
gasoline  engine,  which  he  discarded.  The  present  elec- 
trical equipment,  in  addition  to  furnishing  the  domestic 
water  above  mentioned,  furnishes  water  for  about  100 
head  of  stock.  Mr.  Early  estimated  his  monthly  bill  for 
motor  service  to  be  about  $5.  He  consumes  about  $2 
worth  of  electrical  energy  for  lighting  each  month. 

The  irrigation  rate  charged  by  the  company  is  a  fixed 
charge  of  $12  per  year  per  horsepower  plus  a  running 
charge  beginning  at  3  cents  and  dropping  down  to  0.5 
cent,  varying  with  the  quantity  used. 


High-Rate  Discharging  of  Lead  Batteries 

At  the  Feb.  23  meeting  of  the  New  York  Section  of 
the  Electrical  Vehicle  Association  Joseph  H.  Tracy,  as- 
sistant chief  engineer  of  the  Electric  Storage  Battery 
Company,  presented  a  paper  on  "High-Rate  Discharg- 
ing and  Charging  of  Lead-Acid  Batteries."  In  this 
paper  he  pointed  out  that  by  lowering  the  discharge 
rate  of  a  battery  each  time  it  appears  to  be  discharged, 
considerably  more  ampere-hours  can  be  obtained  from 
it  than  by  continuing  at  the  higher  rate.  The  ability 
of  a  lead  battery  to  discharge  at  high  rates  was  dem- 
onstrated by  short-circuiting  a  70-amp.  -(four-and-one- 
half-hour  rating)  cell  for  several  minutes,  allowing  a 
short  period  for  recuperation,  and  then  discharging 
again  at  a  high  rate.  During  each  test  the  discharge 
current  started  at  about  3000  amp.  and  dropped  gradu- 
ally. In  discussing  charging  methods  Mr.  Tracy  de- 
clared that  the  charging  rate  in  amperes  should  never 
exceed  the  number  of  ampere-hours  discharged  from 
the  battery  at  the  time  it  is  put  on  charge.  When  an 
ampere-hour  meter  is  not  used  in  conjunction  with  bat- 
teries, it  was  pointed  out  that  the  constant-potential 
system  of  charging  furnishes  a  close  approximation  of 
the  correct  rate.  Considerable  discussion  followed  on 
the  suitability  of  present  forms  of  ampere-hour  meters 
for  vehicle  service. 


Widening  the  Activities  of  the  Supply 
Jobber 

Should   Not  a  Jobber  Be  Encouraged  to  Carry  Articles  of  Differ- 
ent Grades  Provided  They  Meet  Safety  Tests? 

in  the  February,  L916,  number  of  The  u<minder, 
published  by  the  Electrical  Supply  .Jobbers'  Association, 

Thomas  M.  Debevoise,  the  counsel  of  the  association, 
contributes  an  article  dealing  with  the  relationships 
that  should  exist  between  the  manufacturer  and  the 
jobber  and  showing  how,  with  proper  support  from 
the  manufacturer,  the  electrical  supply  jobber  might 
increase  his  field  of  usefulness. 

According  to  Mr.  Debevoise,  "the  last  few  years  have 
seen  many  efforts  to  standardize  electrical  products  and 
methods  of  distribution,  and  yet  it  is  safe  to  say  that 
up  to  this  time  only  a  beginning  has  been  made.  The 
reason  is  apparent.  The  industry  is  young  and  there 
are  constant  changes  in  the  art  which  have  in  most 
cases  a  direct  bearing  on  commercial  questions.  It  is 
an  encouraging  sign  that  now,  after  years  of  economic 
waste,  competitors  in  each  branch  of  the  industry  have 
come  to  realize  that  solutions  of  their  problems  reached 
through  co-operation  will  stabilize  and  strengthen  the 
industry  as  nothing  else  can.  This  tendency  is  evi- 
denced by  the  organization  and  maintenance  of  associa- 
tions covering  practically  the  whole  field.  The  manu- 
facturers and  their  engineers  in  some  groups  are 
studying  the  art,  while  the  manufacturers  and  their 
sales  managers  in  other  groups  are  studying  commer- 
cial methods.  The  central  stations,  the  jobbers  and  the 
contractors  have  their  organizations,  and  all  of  these 
co-operative  bodies  are  learning  to  work  together.  Be- 
fore long  they  will  have  a  common  clearing  house  for 
questions  affecting  more  than  one  branch  of  the  indus- 
try— as  most  questions  in  fact  do. 

"It  would  be  interesting  to  consider  whether  the 
individual  manufacturer  has  during  the  past  ten  years 
given  as  much  thought  to  the  changes  in  selling  methods 
made  necessary  by  the  development  of  the  industry  as 
he  has  to  changes  in  the  art.  We  think  at  once  of  a  few 
manufacturers  who  have  been  constantly  improving 
their  product  but  who  have  with  equal  consistency  held 
fast  to  a  sales  policy  adopted  almost  at  the  beginning 
of  the  business.  Have  they  been  right  in  this?  Is  it 
possible  that  any  sales  policy  which  was  economically 
sound  fifteen  years  ago  can  stand  the  changes  taking 
place  in  a  young  and  growing  industry  and  still  give  the 
best  solution  to  the  distribution  problem? 

"The  members  of  the  Electrical  Supply  Jobbers'  Asso- 
ciation have  in  the  past  ten  years  learned  that  their 
continued  existence  as  distributers  depends  absolutely 
on  their  furnishing  to  the  manufacturers  whose  goods 
they  handle  the  most  economical  means  which  the  manu- 
facturers can  command  for  the  distribution  of  their 
products.  To  meet  this  test  they  believe  it  is  necessary 
for  them  to  study  their  costs  continuously,  and  for  that 
purpose  to  adopt  new  methods  of  accounting,-  to  make 
their  office  and  sales  forces  more  efficient,  and  to  edu- 
cate not  only  themselves  and  their  employees,  but  even 
their  competitors,  to  do  business  more  economically 
and  with  less  friction.  As  a  result  of  this  intensive 
work  they  have  become  more  convinced  than  ever  of 
the  necessity  of  carrying  out  to  the  end  their  co-opera- 
tive plans.  They  believe  that  jobbers  can  handle  the 
distribution  of  electrical  supplies  better  than  the  manu- 
facturers can  themselves;  they  know  what  it  would 
mean  to  manufacturers  to  make  hundreds  of  thousands 
of  small  deliveries  all  over  the  United  States  and  watch 
and  collect  hundreds  of  thousands  of  small  accounts — 
a  task  which  they  would  necessarily  have  to  perform 
if  the  jobbers  were  eliminated. 
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"And  yet  the  manufacturers  are  not  entirely  satisfied 
with  the  work  the  jobbers  are  doing  for  them,  and  the 
jobbers  in  their  turn  are  not  entirely  satisfied  with  the 
support  the  manufacturers  are  giving  them.  What 
is  the  trouble? 

"Let  us  suppose  that  an  old-line  manufacturer  of 
some  one  of  the  articles  included  under  the  term  'elec- 
trical supplies'  finds  that  there  has  been  placed  on  the 
market  a  new  competing  article  of  cheaper  quality  but 
one  which  will  do  its  work  at  least  for  a  time.  He  very 
soon  receives  a  letter  from  one  of  his  distributers  say- 
ing that  the  competition  of  this  new  article  has  cut 
into  the  distributer's  sales  and  that  the  distributer  to 
meet  this  competition  has  been  forced  to  reduce  his 
price  for  the  old-line  article;  that  the  distributer  can- 
not continue  to  'hold  the  bag' ;  that  the  manufacturer 
must  share  the  loss  by  reducing  his  cost  at  least  to  some 
extent.  What  does  the  manufacturer  do?  He  will  start 
first  on  a  price  war  with  his  competitor,  largely,  it  may 
be  claimed,  at  his  distributer's  expense.  His  next  step 
will  probably  be  to  reduce  the  quality  of  his  own  prod- 
uct, but  in  any  case  he  establishes  a  new  price  standard 
for  it  and  starts  a  demoralized  condition  from  which 
any  real  recovery  is  slow,  if  at  all  possible. 

"The  question  is  whether  the  manufacturer  should  not 
under  such  circumstances  do  one  of  two  things,  either 
continue  the  manufacture  of  his  high-grade  article 
without  substantial  reduction  in  price  and  manufacture 
a  cheaper  article  to  meet  the  new  competition,  or  en- 
courage— at  least  by  not  discouraging — his  distributer 
to  stock  the  new  article. 

"If  a  contractor  goes  into  a  distributer's  store  and, 
asking  for  the  cheap  article,  finds  that  the  distributer 
has  nothing  except  the  old-line  high-priced  article  in 
stock,  the  contractor  walks  out  again  and  gives  all  of 
his  business  to  the  small  man,  to  whom  the  cheap  article 
primarily  appeals  and  whose  business,  often  on  an  un- 
sound basis,  is  built  up  through  sales  of  that  and  similar 
products.  If  the  distributer  should  place  on  his  counter 
by  the  side  of  the  old-line  article  a  cheaper  grade  of 
the  same  manufacture,  or  the  new  competitive  article, 
the  contractor  could  then  make  his  choice  intelligently 
and  his  business  would  be  saved  to  the  distributer.  The 
distributer  would  be  in  a  position  to  talk  quality  in 
favor  of  the  old-line  article,  which  in  many  cases  the 
contractor  would  then  take  rather  than  buy  on  the  price 
basis  alone. 

"When  we  go  into  a  hardware  store  for  a  saw  or  some 
other  tool,  we  are  offered  articles  at  various  prices.  We 
may  find  that  one  manufacturer  makes  several  grades, 
or  that  one  manufacturer  stands  primarily  for  high 
quality,  another  for  low  price.  We  are  much  more  apt 
to  buy  the  high-priced  article  than  we  should  be  if  one 
hardware  store  kept  only  high-priced  goods  and  another 
low-priced  goods.  Then  we  should  believe  John  Jones' 
statement  that  if  we  wanted  a  bargain — if  we  wanted 
to  get  something  good  cheap — we  should  go  elsewhere. 

"Can  we  not  find  a  counterpart  for  the  situation  in 
the  hardware  store  in  almost  every  line  of  business 
which  is  old  enough  to  be  on  a  stable,  permanent  founda- 
tion? Is  the  electrical  industry  an  exception?  Should 
not  a  jobber  be  encouraged  to  carry  articles  of  different 
grades,  provided  only  that  they  meet  safety  tests?  And 
if  jobbers  are  encouraged  to  do  this,  will  not  the  old- 
line  manufacturers  find  that  they  will  be  best  protected 
in  the  continuance  of  the  manufacture  of  their  high- 
grade  articles  by  educating  the  public  to  look  for  high 
quality  and  by  attempting  through  co-operation  to  raise 
the  manufacturing  standards  of  their  competitors? 
Meantime  will  they  not  sell  more  of  their  old-line  arti- 
cles through  the  fact  that  their  distributers-  will  keep 
their  customers  instead  of  driving  them  to  the  sellers  of 
cheaper  products? 


"The  distributer  who  handles  articles  of  high  quality 
must  reach  and  hold  the  trade,  and  it  is  very  probable 
that  many  purchases  are  made  on  the  price  basis  which 
would  be  made  on  the  quality  basis  if  the  purchasers 
had  not  been  discouraged  in  the  first  instance. 

"It  is  human  nature  for  us  to  try  to  get  as  much  as 
we  can  for  what  we  have  to  sell  and  to  pay  as  little  as 
need  be  for  what  we  buy.  We  are  attracted,  therefore, 
in  the  first  instance  by  the  low  prices,  and  if  we  are 
offered  only  fair  quality  at  a  low  price  and  are  not  given 
an  opportunity  to  see  higher  quality  at  a  higher  price, 
the  manufacturer  of  the  higher  quality  loses  the  sale, 
and  we  perhaps  get  what  in  the  last  analysis  we  do  not 
want." 


Organization  the  Way  to  Combat  Competition 

Speaking  before  the  annual  meeting  of  the  Michi- 
gan Manufacturers'  Association  at  Detroit,  Mich.,  Feb. 
17,  Edward  N.  Hurley,  vice-chairman  of  the  Federal 
Trade  Commission,  voiced  views  on  foreign  trade  which 
are  widely  at  variance  with  those  supposed  to  be  held 
by  all  government  officials  and  which  should  vitally  in- 
terest every  American  manufacturer.    He  said  in  part: 

"We  are  confronted  with  the  anomalous  fact  that 
when  we  buy  abroad  we  are  at  the  mercy  of  the  foreign 
seller  and  when  we  sell  abroad  we  are  at  the  mercy  of 
the  foreign  buyer.  In  the  language  of  the  street,  they 
'get  us  a-comin'  and  a-goin.'  '  And  the  reason  is  that 
the  European  industries  are  organized  scientifically  to 
capture  foreign  trade  and  to  get  all  there  is  out  of  it, 
while  we  in  America  have  suffered  the  consequences  of 
this  one-sided  organization. 

"In  European  countries  manufacturers  and  mer- 
chants, aided  by  their  governments,  have  developed  a 
high  state  of  efficiency  which  enables  them  to  sell  their 
goods  in  the  markets  of  the  world.  Our  buyers,  seeking 
raw  and  finished  materials  in  foreign  countries,  who 
formerly  had  a  free  competitive  field  from  which  to  re- 
ceive bids,  now  find  that  the  great  manufacturing  in- 
dustries have  been  formed  into  combinations  or  car- 
tels, and,  instead  of  receiving  bids  from  several  con- 
cerns, the  American  buyers  now  have  to  do  business 
with  central  selling  agencies,  each  representing  a  whole 
industry.  But  when  the  foreign  buyer  seeks  material 
here  he  finds  our  unsystematized  market — much  to  his 
own  satisfaction. 

"If  the  American  manufacturer  and  merchant  are 
forced  to  purchase  materials  abroad  at  a  higher  price 
because  of  the  elimination  of  the  old  competitive  sys- 
tem, is  it  fair  that  our  business  men  engaged  in  the 
foreign  trade  should  be  subjected  to  the  ruinous  fea- 
tures of  the  old  system  here  at  home?  When  the  for- 
eign buyer  seeks  material  here  he  has  hundreds  of 
firms  to  bid  on  his  order.  When  the  first  bid  is  received 
back  comes  the  cable,  'Your  price  is  too  high.'  Then 
our  business  men  start  to  cut  prices  in  their  endeavors 
to  get  the  order,  particularly  if  domestic  business  is 
dull.  Right  here  I  want  to  emphasize  the  fact  that 
the  owners  of  our  vast  natural  resources  are  the  trus- 
tees of  the  American  people.  When  they  sell  their  prod- 
ucts at  ridiculously  low  prices — the  lumber,  the  copper 
and  the  coal  that  come  from  nature's  storehouses — they 
are  violating  their  trust,  for  ruinous  trade  spells  a  waste 
that  brings  nothing  in  exchange. 

"At  Frankfort-on-the-Main  there  is  a  combination — 
a  family  affair — which  in  normal  times  controls  the 
world's  market  for  copper  and  other  metals.  Time  and 
again  it  has  depressed  the  price  of  your  Lake  copper 
owing  to  the  fact  that  this  country  produces  two-thirds 
of  the  world's  supply  of  that  metal.  The  trick  is  per- 
formed by  dealing  with  our  producers  as  individuals  and 
playing  one  against  the  other." 
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FIGS.    1    TO    4 INDUSTRIAL-TRANSFORMER    INSTALLATIONS    AND    POLE-LINE    CONSTRUCTION    FOR    RESIDENCE    SERVICE    IN    MANILA 


Electric  Service  in  the  " Pearl  of  the  Orient" 

How  Labor,  Climatic  and  Other  Local  Conditions  in  Manila,  P.  I.,  Affect  Its  Electric-Service 
Practices — Data  on  Load,  Energy  Consumption,  Revenue  and  Operating  Expenses 


SOME  engineers  whose  activities  have  confined  their 
entire  attention  to  developments  in  this  country 
might,  if  they  allowed  their  thoughts  to  turn  to 
other  countries,  expect  to  find  electric  service  in  Manila, 
P.  I.,  bristling  with  Oriental  practices.  Quite  the  oppo- 
site condition  exists,  however,  for  modern  tendencies 
in  operating  practice  are  followed  and  National  Electric 
Light  Association  line-construction  specifications  are 
carried  out  quite  extensively  there.  This  is  not  so 
strange  as  it  may  appear  on  first  thought,  because  the 
electric-service  system  in  and  around  Manila  over  an 
area  of  approximately  25  sq.  miles  is  engineered  and 
operated  by  the  J.  G.  White  companies  of  New  York 
City.  It  may  be  pointed  out,  however,  that,  owing  to 
inexpensive  labor  and  climatic  conditions,  practices  in 
Manila  do  differ  from  tendencies  in  this  country  to  the 
extent  that  more  station  operations  are  performed  man- 
ually and  that  pole  lines  must  be  constructed  to  with- 
stand typhoons  and  destruction  by  insects  such  as  white 
ants.  Native  labor  used  for  unskilled  operations  costs 
about  one-third  the  amount  it  does  in  the  United  States, 
but  Americans,  who  are  employed  as  heads  of  depart- 
ments, watch  engineers  in  the  power  house,  etc.,  demand 
slightly  higher  salaries  than  in  this  country.  Methods 
of  interesting  customers  in  the  use  of  electricity  do  not 
differ  greatly  from  those  employed  here.  The  effective- 
ness of  fiat  rates  is  evidenced  by  the  fact  that  the 
thatched  bamboo  huts  of  the  poorer  native  population 
are  often  lighted  by  electricity.  Electric  fans  are  also 
connected  on  the  flat-rate  basis.  In  one  campaign  for 
this  class  of  business  eight  regular  employees  of  the 
complaint  and  collection  department  succeeded  in  selling 
1000  fans  in  about  three  and  one-half  months,  and  dur- 
ing the  same  period  local  dealers  sold  200.  Lighting 
contracts  during  this  campaign  were  secured  at  the 
rate  of  800  a  month.  At  present  the  electric-service 
company  has  about  11,000  flat-rate  consumers.  The 
principal  industries  served  are  tobacco  and  rope  fac- 
tories, but  energy  is  also  furnished  for  electric-railway 
operation.  Tabulated  data  on  the  connected  load,  en- 
ergy consumption  and  revenue  per  kilowatt-hour  are 
shown  herewith. 


Nature  of  Pole  Lines 

Primary  distribution  circuits  are  operated  at  3400 
volts  and  the  secondary  lines  at  224  volts.  It  has  been 
found  advisable  to  employ  creosoted  cross-arms,  which 
have  a  life  of  about  six  years,  because  untreated  arms 
last  only  about  two  years.  Owing  to  the  difficulty  ex- 
perienced with  American  and  Australian  wood  poles, 
on  account  of  rot  or  destruction  by  white  ants,  native 
wood  called  "ipil"  is  being  used.  This  is  very  satis- 
factory except  for  its  scarcity  and  consequent  high  cost. 
It  is  very  hard  and  close-grained  and  is  heavier  than 
water.  From  past  experience  it  has  been  estimated 
that  ipil  poles  will  last  about  twenty-five  to  thirty  years. 
In  30-ft.  lengths  they  cost  about  $18  apiece. 

The  company's  standard  poles,  however,  are  made  of 
concrete  consisting  of  1:2:3  gravel  mixture.  Some  of 
the  poles  are  shown  in  accompanying  illustrations. 
They  are  reinforced  with  four  %-in.  twisted  rods  laced 
together  with  No.  12  galvanized-iron  wire.  The  poles 
have  12-in.  square  butts  and  6-in.  square  tops,  are  30 
ft.  long  and  cost  $11.50  apiece.  Several  hundred  of 
them  are  in  service  at  present.  The  chief  trouble  with 
electric  lines  is  caused  by  branches  of  trees  being  blown 
against  them  by  typhoons  or  heavy  winds,  which  fre- 
quently attain  velocities  as  high  as  100  miles  per  hour. 
Sleet  and  snow,  which  cause  so  much  line  destruction  in 
this  country,  are  practically  unknown,  however.  No 
underground  distribution  is  employed  in  Manila,  prin- 
cipally because  the  city  is  subjected  to  frequent  floods 
owing  to  being  situated  only  slightly  above  tidewater. 

To  emphasize  the  development  which  has  taken  place 
in  this  community  it  may  be  pointed  out  that  electricity 
was  used  for  the  first  time  in  Manila  in  1891,  when 
Spanish  engineers  installed  arc  lamps  energized  by 
Brush  arc  machines  to  facilitate  work  on  harbor  im- 
provements. Three  years  later  incandescent  lamps  were 
used  in  the  School  of  Arts  and  Trades.  About  the  same 
time  a  third  isolated  plant  was  installed  in  a  sawmill, 
and  the  proud  owner  is  said  to  have  placed  an  electric 
searchlamp  in  the  mill  tower  to  advertise  his  use  of  the 
new  method  of  lighting.  Meanwhile,  a  Spanish  cor- 
poration,  "La  Electricista,"  was  formed,  and  in   1895 
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energy  was  furnished,  under  contract  with  the  city,  for 
140  arc  and  1000  incandescent  lamps.  In  1903  this  com- 
pany and  a  Spanish  street-railway  company  were  con- 
solidated under  a  franchise  secured  by  Charles  M.  Swift 
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-CHARACTERISTICS   OF   LOAD   AND   ENERGY   CONSUMPTION 
IN    MANILA 


of  Detroit,  Mich.,  into  the  present  Manila  Electric  Rail- 
road &  Light  Company. 

Station-Operating  Methods 

The  initial  generating  station  of  the  present  operat- 
ing company  was  completed  in  1904  and  included  three 
750-kw.  Westinghouse-Parsons  turbo-generators  and 
eight  400-hp.  British  Babcock  &  Wilcox  boilers.  One 
year  later  an  additional  1500-kw.  unit,  together  with 
three  500-kw.  and  one  300-kw.  rotary  converter,  was 
installed  to  carry  the  railway  load.  Since  then  other 
apparatus  has  been  added,  and  the  present  equipment, 


as  tabulated  herewith,  has  a  total  rating  of  10,000  kw. 
Being  adjacent  to  the  Pasig  River,  a  navigable 
stream,  coal  is  received  by  barge  and  transferred  to 
outdoor  piles  by  a  motor-driven  Alliance  conveyor. 
Chinese  Fushun  coal,  containing  12,013  B.t.u.  and  cost- 
ing $4.77  per  long  ton  delivered,  plus  a  special  tax 
amounting  to  50  cents  a  ton,  is  being  used  because  the 

TABLE  I— CONNECTED  LOAD  AND  ENERGY  CONSUMPTION 

Consumers  served   17,776 

Wattmeters  connected    5,912 

Distributing  transformers  connected    404 

Kilowatt   rating  of   distributing   transformers 5,303 

Motors   installed    571 

Aggregate  horsepower  of  motors 3,295 

Incandescent  lamps  connected  : 

Commercial    (in   16-cp.   equivalents) 108,312 

Municipal    (in    60-cp.    equivalents) 878 

Arc  lamps  served : 

Commercial 246 

Municipal     470 

Sign  lamps  connected    2,914 

Connected  load  (kw. )  : 

Alternating-current   system    9,298 

Municipal   lighting    323 

Maximum  peak  (kw. )  : 

Light  and  power    (not  including  railway   load) 3,640 

Railway    1,800 

Total    (including  railway  load) 5,130 

Energy  generated  annually   (kw.-hr. )  : 

Total     21,789,900 

For  railway  operation   9,654,680 

Gross  annual  income   (not  including  railway) $814,578 

Unit  gross  revenue   (cents  per  kw.-hr.)  : 

Generated    6.67 

Delivered    9.37 


only  other  coal  obtainable — Australian  grade  of  higher 
heating  value — is  too  expensive  to  handle  and  cannot  be 
depended  on  on  account  of  unreliable  deliveries.  Fuel 
oil  has  been  also  experimented  with,  the  conclusion 
being  that  under  present  conditions  the  use  of  coal  is 
more  economical.  Recently  a  franchise  for  water-power 
development  on  the  Caliraya  River,  about  40  miles 
southeast  of  Manila,  was  secured,  so  that  if  this  is 
completed  the  fuel  problem  will  be  practically  solved,  as 
the  steam  plant  will  have  to  be  operated  only  as  an 
auxiliary.  Until  then  the  bonus  which  is  being  offered 
plant  employees  for  increasing  the  coal  economy  (out- 
lined in  the  Sept.  25,  1915,  issue  of  the  Electrical 
World)  will  probably  keep  the  unit  fuel  consumption 
at  a  minimum,   since  only  the  first  month's  trial   in- 


FIGS.  6  AND  7 — A  CORRUGATED  SHEET-METAL  SUBSTATION  AND  SWITCHING  EQUIPMENT   USED  BY   MANILA   ELECTRIC   RAILWAY  & 

LIGHT    COMPANY 
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FIG.    8 — PART    OF    THE    10,000-KW.    GENERATING    EQUIPMENT,    CONDENSERS   AND    SWITCHING   APPARATUS 


duced  a  saving  of  about  $425.  Half  of  this  was  dis- 
tributed among  the  employees,  but  this  additional  com- 
pensation is  made  contingent  on  good  operation. 

In  addition  to  employing  this  method  of  permitting 
its  employees  to  share  in  the  benefit  of  any  improve- 
ments they  may  produce,  the  Manila  company  is  con- 
ducting welfare  work  similar  to  that  of  progressive 
companies  in  the  United  States.  Regular  classroom  in- 
struction for  the  native  employees  has  been  established, 
oral  instruction  having  been  found  the  most  satisfac- 
tory method  of  teaching  Filipinos.  The  most  common 
languages  spoken  among  the  company  forces  are  Eng- 
lish, Spanish  and  "Tagalog,"  the  native  dialect.  The 
organization  of  baseball  teams  and  of  bands  has  also 
been  effective  in  producing  pleasant  relations  between 
the  employees  and  the  company.  The  company  engages 
a  doctor  to  care  for  sick  and  injured  employees. 

The  personnel  of  the  executive  and  operating  organi- 
zation is  as  follows :  Charles  M.  Swift,  president ;  Fred- 
eric H.  Reed,  vice-president;  John  H.  Pardee,  vice- 
president;  C.  Nesbitt  Duffy,  vice-president  and  general 
manager,  and  J.  C.  Rockwell,  manager  of  the  electric 
department. 

EQUIPMENT  OF  MANILA  RAILWAY  &  LIGHT  COMPANY 


TABLE    II— CLASSIFIED    OPERATING    EXPENSES 


Boiler  Plant. — Twelve  400-hp.  Babcock  &  Wilcox  hand-fired 
boilers,  operating  at  175  lb.  pressure  and  150  deg.  superheat  and 
discharging-  smoke  into  a  175-ft.  round  steel  stack  9  ft.  in  diam- 
eter. Two  Goubert  closed-type  feed  water  heaters  are  employed, 
the  water  being  forced  through  them  by  two  duplex  pumps. 
Injectors  are  provided  for  auxiliary  service. 

Prime  Movers  and  Generators. — Two  750-kw.,  one  1500-kw.  and 
one  2000-kw.  Westinghouse  turbo-alternator  and  one  2500-kw. 
Allis-Chalmers  unit.  All  condensers  are  of  the  surface  type,  the 
complete  equipment,  including  circulating  and  vacuum  pumps, 
having  been  furnished  by  Alberger  &  Company.  The  railway 
equipment  includes  four  500-kw.  rotary  converter  sets  and  one 
1000-kw.  motor-generator  set,  both  of  Westinghouse  design.  One 
300-kw.  rotary  converter  is  installed  in  a  substation  at  Fort 
McKinley.  The  same  substation  includes  equipment  for  dis- 
tributing alternating  current  for  light  and  motor  service  at  the 
local  military  post  and   in  the  city  of  Pasig. 

Exciters. — Two  37.5-kw.  and  one  50-kw.  Westinghouse  exciter, 
one  100-kw.  Allis-Chalmers  unit,  all  directly  connected  with  in- 
duction motors. 


Generation 

Coal 0.715 

Oil  and  waste    0.030 

Wages    0.110 

Water   .' 0.007 

Station  repairs 0.001 

Steam  equipment  repairs    0.040 

Electric    equipment    repairs 0.005 

Transmission    

Distribution     

Operation     0.149 

Maintenance    ' 0.170 

Overhead    0.085 

Service 0.004 

Transformer    0.005 

Meters    0.064 

Miscellaneous    0.012 

Utilization    

Incandescent  lamp  renewals : 

Commercial   0.010 

Municipal     0.055 

Repairs  to  customers'  installations    0.022 

Commercial     ' 

New  business   

Advertising    0.032 

Salaries    0.018 

Wiring  and    appliances 0.002 


0.908 


0.024 
0.319 


0.110 


0.253 
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FIG.    9 — EXTERIOR    OF    GENERATING    STATION,     SHOWING    COAL- 
HANDLING    EQUIPMENT    AND    RIVER-CROSSING    STRUCTURE 
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The  Friendly  Power  of  the  Public  Press 

By  Earl  E.  Whitehorne 

Looking  back  across  the  last  five  years  of  commercial  effort  in  the  electrical  industry — 
particularly  the  local  work  by  contractors  and  central  stations — on  the  far  side  of  the  perspective 
we  see  an  idea,  a  condition  that  has  grown  and  grown,  until  to-day  it  has  become  the  very 
background  of  our  business.  It  is  the  idea  of  publicity,  not  in  its  commonly  intended  sense, 
but  rather  in  the  thought  that  both  prosperity  and  progress  come  directly  from  the  friendship 
of  the  people.  As  a  policy  it  has  become  quite  universally  accepted,  even  though  it  seems  not 
to  be  practiced  and  applied  to  a  very  great  extent.  But  it  is  recognized  that  these  friends  must 
be  won  in  greater  numbers  than  is  possible  by  normal  individual  contact.  What  shall  be  done? 
It  is  a  matter  that  concerns  us  all,  and  luckily  a  recent  experience  presents  the  answer  and 
has  just  administered  a  stimulus  that  deserves  a  quick  response.  This  article  presents  the 
thought  in  concrete  form  and  cites  some  interesting  evidence. 


THERE  is  nothing  harder,  nor  more  helpful,  for  a 
man  to  do  than  to  detach  himself  in  theory  from 
his  environment  and  ask  himself:  "If  I  should 
start  all  over,  knowing  what  I  do,  how  would  I  go  about 
it?"  Just  for  fun,  and  for  the  profit  that  will  come  of 
it  to  every  one  of  us  who  turn  the  fancy  over  in  our 
cerebrums,  let's  picture  some  good  central-station 
manager  who  sits  him  down  to  make  an  acid  test  and 
asks  himself:  "If  I  should  start  again  to  sell  electric 
service  to  the  city,  what  would  be  the  most  important 
thing  to  do?"    We  will  find  his  answer  for  him. 

Sitting  back  and  looking  at  a  modern  city — looking 
at  it  as  a  great  diverse,  potential  market  for  electric 
service — ask  the  question:  "What's  the  best  way  to  sell 
electric  service?"  Obviously  the  best  way  to  develop 
this  great  market  is  to  make  all  the  people  want  to  use 
electric  energy  for  every  kind  of  application.  But  to 
make  them  want  these  things  you  must  first  make  them 
realize  that  they  would  enjoy  the  use  of  them.  Again, 
to  make  them  realize  this,  you  must  first  build  up  an 
intelligent  appreciation  of  both  the  utilitarian  and  the 


comfort  values  of  these  applications  of  electricity.  And 
to  bring  the  public  to  this  point  of  actual  appreciation 
requires  a  long  and  gradual  process  of  development  in 
every  individual  mind. 

With  every  man  and  woman  there  are  these  successive 
steps  that  must  be  climbed  before  the  trick  is  turned. 
First  you  must  be  heard,  then  you  must  secure  a  volun- 
tary attention,  then  awaken  interest,  then  inspire  con- 
fidence in  the  truth  of  what  you  are  telling,  then  instill 
desire  and  eagerness,  then  make  the  sale.  The  stages 
of  this  conversion  may  be  compassed  in  five-minute  talks 
or  spread  over  five  long  years  of  steady  influence,  but 
the  process  is  the  same.  Before  the  friend  is  won  and 
the  new  customer  secured  the  impulse  of  your  educa- 
tional effort  must  overcome  not  only  the  natural  inat- 
tention and  forgetfulness  of  the  public  and  its  lingering 
reluctance  to  adopt  new  habits — the  inertia  of  the  mass 
— but  the  inherent  fear  that  something  new  and  more 
modern  must  be  more  expensive.  And  so  this  is  no 
small  and  simple  problem. 

The  man  who  wants  to  know  what  it  is  best  to  do  has 


THIS  GIVES  AN   IDEA  OF   HOW  THE   NEWSPAPERS   BACKED  ONE  ELECTRICAL   CELEBRATION — READING   COLUMNS,   PICTURES   AND   DIS- 
PLAY AS  WELL  AS  ADVERTISING JUST  PART  OF   THE  ELECTRICAL  PROSPERITY   WEEK   CLIPPINGS.      WILL  THE   "FRIENDLY  POWER 

OF  THE  PRESS"  WORK  FOR  YOU  IN  YOUR  COMING  WIRING  CAMPAIGN  AND  THROUGHOUT  THE  YEAR? 
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two  distinct  thin  i  r,  two  different  phuei  of 

the  matter.    There  are  two  teparate  problems  Involved. 
How  to  Interest  the  people  In  the  individual  applica 
(ions  of  electric  service  in  the  home,  the  store,  the 
office  and  tiic  factory    that'i  one  of  them.    The  other 
is  how  to  bring  the  public  i<>  accept  sympathetically  the 

public-service    idea    and    become    accustomed    to    the    use 

of  public  utilities  of  ever}  kind,  as  offering  just  so  many 

Opportunities    to    bettor    their    condition    of    living    and 

increase  their  comfort  and  well-being.  And  of  the  two 
thoughts,  surely  this,  the  second,  is  the  greater  and  the 
more  positively  effective  for  the  whole  electrical  indus- 
try,  and   therefore   it  should   bo  foremost   in   the  mind 

of  this  imaginary  central-station  manager  whom  it 
pleases  us  to  pit  against  the  abstract  problem  of  what 
to  do.      It  should  be  foremost   in  yow  mind. 

In  every  city  there  are  several  utilities  that  are 
equally  interested  with  you  in  propagating  this  great 
public-service  idea  and  achieving  its  universal  appro- 
bation and  acceptance.  There  are,  in  addition  to  the 
central  station  and  the  contractors  and  dealers  who  align 
with  it,  the  gas  company  and  the  water  service  and  the 
telephone  and  the  street  railway  and  the  newspaper 
Every  one  of  these  enterprises  is  a  utility.  Every  one 
of  them  is  dependent  on  the  public  favor  and  support. 
Each  one  prospers  as  the  community  grows  and 
broadens  and  gives  it  patronage.  All  are  one  in  their 
relation  to  the  public  and  their  interest  in  the  education 
of  the  people  to  acceptance  of  the  modern  service  idea. 
If  the  community  is  unprogressive,  the  utilities  must 
stagnate;  but  if  the  spirit  of  better  times  is  strong 
among  the  people,  then  they  want  more  comforts  in 
their  daily  lives.  They  want  and  they  buy  more  service 
from  the  gas,  electric,  water,  telephone  and  railway 
companies.  They  want  and  they  enjoy  more  of  every- 
thing. They  do  not  clamor  for  more  news  in  this  same 
sense,  but  as  the  business  of  the  city  grows,  so  grows 
the  newspaper,  and  everywhere  we  find  the  press  a 
champion  of  every  movement  to  advance  the  interests  of 
the  city.  It  is  the  function  of  the  press.  And  so  the  news- 
paper is  one  with  all  the  other  agencies  of  public  service 
in  everything  that  makes  for  progress  and  for  growth. 
The  men  behind  the  newspaper,  the  telephone,  the 
water-works,  the  street  railway,  the  gas  plant  and  the 
electric  station  should  get  together  and  work  in  eager 
harmony  to  spread  this  gospel  that  supports  them  all. 

Three  months  ago  there  occurred  a  thing  unprece- 
dented in  this  industry  or  any  other.  There  was  a 
national  celebration  of  "Electrical  Prosperity"  in  which 
not  only  central  stations,  contractors  and  dealers  joined 
together  in  a  week  of  festive  doings,  but  the  public  also 
took  a  hand  and  entered  into  the  observance  of  the  event 
to  an  extent  that  none  of  us  believed  was  possible.  You 
know  the  details,  and  there  would  be  no  point  in  again 
rehearsing  them.  But  perhaps  you  have  not  realized 
that  of  all  the  influences  that  brought  this  thing  about 
the  newspapers  stand  foremost,  next  to  the  Society  for 
Electrical  Development  that  fostered  it. 

It  was  the  newspaper  that  told  the  story  to  the  public, 
that  impressed  it  with  the  fact  that  this  "week"  was 
not  just  a  selfish  advertising  project  that  the  local  cen- 
tral station  was  attempting  to  "put  over."  The  news- 
paper was  interested  in  the  movement  for  two  reasons. 
First,  it  was  a  most  progressive  enterprise,  a  story 
strong  in  human  interest  to  all  people;  it  was  news.. 
And,  second,  it  brought  an  opportunity  to  the  newspaper 
to  render  service  to  the  electrical  interests  and  enjoy 
a  proper  profit  through  its  advertising  columns.  But 
the  interesting  point  is  this:  among  124  letters  that 
have  come  to  the  Society  for  Electrical  Development 
from  newspapers  that  participated  in  the  campaign, 
there  are  not  one  but  many  cases  where  the  newspaper 
is  seen  to  have  immediately  recognized  the  merits  of 


the  Idea  and,  in    pile  ol  having  received  practically 

added    advert:    inr    Iron:    local    electrical    firms,    lined    up 

behind  the  project  and  supported  it  because  it,  was  a 
good  thing,  because  the  newspaper  knew  thai  greater 

U    6    of    electric    service    by    the    people    would    iimiihi 

benefit  the  city  as  a  whole.  Naturally,  across  the  coun- 
try the  enormous  volume  of  publicity  thai  was  secured 
through  newspaper  co-operation  was  repaid  tothepapen 
most  profitably  by  increased  advertising  utilized  by  cen- 
tral stations,  contractors  and  dealers  in  their  big  local 
campaigns.  Thus,  among  the  countless  columns  of  news 
display  that  ran  that  week  on  the  strength  of  c 
space  sold  special  supplements  from  four  to  sixteen 
pages,  solid  reading  matter,  pictures  and  displays,  all 
were  featured  in  the  effort  to  advance  the  desire  lot 
better  living  through  the  wider  use  of  electric  service — 
in  other  words,  to  boost  the  public-service  idea.  The 
newspaper  stands  equipped  and  ready  to  become  the 
central  station's  greatest  influence  for  the  education  of 
the  local  public  sentiment,  not  alone  for  cash  paid  down, 
but  because  it,  too,  is  a  public  utility  and  eager  for  the 
prosperity  that  will  come  to  you  all  with  the  spread  of 
the  public-service  gospel. 

For  the  newspaper  is  a  booster.  This  is  a  fact  that 
you  already  recognize,  even  though  our  history  shows 
that  many  newspapers  have  been  the  persecutors  of 
utility  corporations.  That  this  is  so  no  more  paints 
them  all  or  permanently  black  than  the  fact  that  one 
such  corporation  has  been  convicted  of  corruption  for- 
ever damns  the  entire  industry.  And  no  measure  will 
so  quickly  bring  about  an  understanding  and  an  active 
and  constructive  co-operation  between  the  press  and  all 
the  other  local  public-service  agencies  as  will  just  such 
a  "family"  affiliation  as  you  have  it  within  your  power 
to  form.  For  the  central  station  that  is  harassed  by 
press  and  politicians  is  invariably  the  company  that 
has  built  no  bond  of  sympathy  and  understanding  be- 
tween itself,  the  other  utilities  and  all  the  people. 

The  newspaper  is  ready  to  ally  itself  with  the  other 
public  servants  in  the  great  and  profitable  work  of  edu- 
cating the  community  to  appreciate  these  blessings  of 
our  modern  life.  I  have  read  these  124  letters  which 
the  society  received  from  editors  and  business  managers 
of  newspapers  about  Electrical  Prosperity  Week.  They 
are  interesting  and  full  of  evidence  of  this  thing.  Some 
tell  of  active  co-operation  for  the  electrical  interests — 
how  the  central  station  and  dealers  joined  together  in 
big  advertising  displays  and  how  the  newspaper  con- 
tributed big  spreads  of  news  and  pictures.  Some  tell 
how  they  appealed  to  the  electrical  people  but  could  get 
no  co-operation  at  all.  Many  letters  state  that  though 
they  could  secure  no  added  advertising  they  were  glad 
to  play  the  "week"  up  strong  and  boost  the  idea,  for 
they  thought  it  was  a  good  thing.  Almost  every  one  of 
them  indorsed  the  repetition  of  the  celebration  this 
year,  and  said  they  would  support  it  with  enthusiasm, 
And  there  you  have  the  attitude  of  all  the  press — a 
willingness  to  get  behind  any  good  thing  for  the  city 
and  to  help  any  movement  that  will  help  itself. 

And  so  the  manager  who  sits  back  to  consider  what 
he  should  have  done,  what  he  can  do  now,  if  he  will,  to 
develop  his  commercial  opportunity,  must  think  about 
these  things  and  recognize  that  first  of  all  must  come 
the  spread  of  that  great  idea — public  service.  The  rest 
— the  actual  selling — will  develop  on  its  heels.  But  for 
the  kind  of  plans  that  we  are  forming  now-a-days — 
plans  for  a  national  "Wire-Your-Home  Month"  this 
spring,  for  another  "Electrical  Prosperity"  success  next 
winter — we  need  friends.  We  need  publicity.  We  need 
the  newspaper,  the  friendly  power  of  the  press.  We 
need  the  popular  appreciation  and  approval,  and  it  is 
time  that  all  the  public  servants  should  agree  and  work 
together  to  secure  it  and  sustain  it.  , 
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An  Electrically  Equipped  Bakery  at  Boston  Producing  50,000  Loaves  of  Bread  Daily 


FLOUR  SIFTER  AND  BLENDER  DRIVEN  BY  ONE  5-HP.  AND   ONE   3-HP.    MOTOR  CRESCENT-ROLL  MOLDING  MACHINE    (^-HP.) 


45  HP.  IN  MOTORS  DRIVES  THE  TWO  MIXERS 


THE  AUTOMATIC   "PROOFER"   WHERE   THE   LOAVES  RISE  FOR  TEN    MINUTES 


A  15-hp.  elevator  lifts  the  flour  to  the  sifting  and  blend- 
ing machine  on  the  third  floor,  which  removes  any  lint, 
lumps  and  foreign  particles.  Automatic  scales  deliver 
batches  of  predetermined  weight  to  the  dough  mixers, 
where  water,  yeast,  lard  and  milk  are  added,  and  when 
thoroughly  incorporated  the  mixture  is  delivered  into  long 
troughs  where  it  rises  five  hours.  All  air  entering  the  mixer 
room  is  washed  and  filtered.  From  the  3-hp.  dough  divider 
the  loaves  pass  to  a  2-hp.  rounding-up  machine  to  be  rolled 
and  kneaded.  Thence  they  pass  for  ten  minutes  through 
the  proofing  machine  (1-hp.),  after  which  a  molder  further 
shapes  them  and  then  deposits  them  onto  five-loaf  pans. 
After  being  moistened  in  the  live-steam  room  they  are 
ready  for  the  ovens.  The  finished  product  is  finally  sealed 
in  an  air-tight  package  by  the  motor-driven  wrapper,  which 
has  an  electric  heater  attachment.  The  plant,  which  is 
operated  by  the  Grocers'  Baking  Company  of  Boston,  is 
served  through  a  special  150-hp.  transformer  by  the  Edison 
Electric  Illuminating  Company  of  Boston.  All  machines  in 
the  bakery  are  individually  operated  by  three-phase,  220- 
volt  motors.  Motor-driven  belts  convey  the  loaves  from  one 
machine  to  the  next,  the  transfer  operations  being  effected 
without  contact  of  human  hands.  The  bakery  equipment 
here  described  and  pictured  was  installed  by  the  Petri  & 
Jones  Company,  Boston. 


THIS  MACHINE  WRAPS  THE  FINISHED  LOAVES  IN 
AN  ELECTRIC  HEATER  SEALING  EACH  PACKAGE  AS 


WAXED  PAPER, 
IT  IS  WRAPPED 
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lies     1    \M>  2      T11K  OLD  AND  THE  NEW  LIGHTING  OP  ST.  (JKORGE'S    EPISCOPAL    CHURCH;    NOTE    ABSENCE    OF    FIXTURES    IN    FIG.    I 


Lighting  a  Church  Auditorium  Without  Fixtures 

Illumination  of  St.  George's  Episcopal  Church,  Newburgh,  N.  Y.,  by  Gas-Filled  Tungsten 
Units  Concealed  in  Deep  Boxes  That  Are  Built  Into  the  Side  Galleries 

By  A.  L.  Powell  and  R.  B.  Thompson 


ST.  GEORGE'S  Episcopal  Church,  Newburgh,  N.  Y., 
which  dates  back  to  1815,  is  an  interesting  and  at- 
tractive building  of  solid  stone  construction,  de- 
signed along  simple  yet  impressive  Colonial  lines.  The 
auditorium  proper  is  rectangular  in  shape  and  measures 
73  ft,  long  by  40  ft.  wide.  At  the  two  sides  and  at  the 
rear  is  a  balcony  with  a  sloping  floor  about  9  ft.  wide. 
The  front  edge  of  this  balcony  is  9  ft.  above  the  floor. 
The  ceiling  over  the  balcony  is  flat,  while  the  central 
portion  is  slightly  arched,  rising  to  a  height  of  28  ft. 

The  posts  which  extend  from  the  first  floor  to  the 
balcony  and  from  this  to  the  ceiling  are  cylindrical  with 
very  plain  bases  and  capitals.  These  and  all  the  rest  of 
the  woodwork  or  trim  are  painted  a  pure  white.  The 
pews  are  also  white  with  mahogany  edging.  The  sanct- 
uary and  choir  furniture  is  of  dark  oak,  the  floor  is  of 
red  and  white  tile,  and  the  walls  are  finished  in  light 
cream.  The  ceiling,  which  is  painted  a  flat  white,  is 
unbroken  save  for  four  plaster  rosettes,  two  of  which 
conceal  ventilators. 

The  system  of  electric  lighting  formerly  employed  is 
well  shown  in  the  night  view   (Fig.  1).     Outlets  were 
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FIG.  3 — THE  ADJUSTABLE  BOX  USED  IN  EXPERIMENTS  TO  SECURE 
DESIRED  DISTRIBUTION  OF  LIGHT 

placed  two  on  each  of  the  columns  midway  from  the 
balcony  rail  to  the  ceiling,  and  also  at  intervals  of  about 
4  ft.  in  a  row  along  the  front  edge  of  the  balcony  about 
1  ft.  above  its  lowest  point.  The  fixtures  consisted  of 
curved  brackets  of  %-iri.  brass  tubing,  about  IV2  ft  in 
length,  with  a  very  small  canopy.  Clear  carbon  and 
graphitized  lamps    of    the    50-watt  and  60-watt  sizes 


were  used,  and  the  "shade"  was  a  fluted  cone  of  glass 
which  gave  no  diffusion,  had  no  redirective  properties, 
and  was  not  large  enough  to  conceal  the  lamp  filament 
in  the  least.  There  were  altogether  sixty-two  units, 
giving  a  power  demand  of  approximately  3.1  kw.,  or, 
since  there  were  2900  sq.  ft.  to  be  lighted,  over  1  watt 
per  square  foot  of  floor  area. 

In  addition  to  these  electric  fixtures  there  were  a 
number  of  gas  outlets,  relics  of  a  bygone  day.  These 
outlets  were  of  two  types — an  upright  standard  of  pipe 
with  a  "squat"  open  globe  placed  midway  between  each 
of  the  two  columns  on  the  balcony  rail,  and  a  two-arm 
pendent  fixture  of  more  ornate  design  with  similar 
globes  suspended  by  a  short  bracket  from  the  face  of 
the  balcony.  These  gas  fixtures  were  never  used  and 
were  merely  retained  as  a  matter  of  sentiment  and  for 
possible  use  in  case  of  emergency. 

Needless  to  say,  the  lighting  above  described  was  not 
satisfactory ;  it  was,  moreover,  costly  for  the  effects  se- 
cured. The  fixtures  were  inartistic  and  not  harmonious 
with  the  architecture,  making  the  church  look  very  un- 
tidy. Glare  was  extreme,  for  there  was  a  multiplicity 
of  unshielded  light  sources  in  the  field  of  vision.  The 
distribution  of  light  was  uneven,  and  dense  shadows 
were  produced  beneath  the  balcony.  In  fact,  as  was 
characteristic  of  many  of  the  earlier  installations  of 
electric  lighting,  the  whole  combination  appeared  to  be 
a  haphazard  jumble  of  fixtures  put  in  place  merely  as 
an  unavoidable  necessity  and  not  as  part  of  the  struc- 
ture. It  served  its  purpose,  however — that  of  supply- 
ing adequate  light — but  in  a  very  unsatisfactory  man- 
ner.. 

Indirect  System  with  Fixtures  First  Proposed 

Within  the  last  year  it  was  decided  to  remodel  the 
lighting  system  and  to  install  something  thoroughly 
up  to  date  which  would  make  the  church  comfortable 
and  bring  out  its  full  beauty.  The  matter  of  the  de- 
sign of  the  new  installation  was  put  in  the  hands  of  the 
authors  with  this  instruction:  "The  general  require- 
ments are  that  the  church  proper  be  lighted  by  indirect 
means  and  that  the  design  of  fixtures  be  in  keeping 
with  its  architecture." 
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After  inspection  of  the  building  and  taking  the 
necessary  measurements,  a  set  of  recommendations  was 
drawn  up  for  lighting  the  church  with  standard  indi- 
rect fixtures.  Casings  were  chosen  which  harmonized 
with  the  architectural  decoration.  Three  relatively 
large  indirect  units  were  to  be  installed  symmetrically 
in  a  row  down  the  center  of    the    ceiling,  and  several 
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FIG.  4 — ONE  OF  THE  REFLECTOR  UNITS  IN   PLACE 

smaller  fixtures  of  similar  design  were  to  be  suspended 
below  the  balcony.  It  would  have  been  a  simple  matter 
to  have  installed  this  system,  and  the  cost  of  the  fix- 
tures was  reasonably  low. 

This  report  was  presented  to  the  committee  having 
the  matter  in  charge,  but  was  rejected  on  the  ground 
that  to  be  in  perfect  harmony  with  the  period  of  the 
church  there  should  be  no  such  large  bowl  fixtures  as 
those  recommended.     If  any  fixtures  were  used,  it  was 


By  means  of  a  portable  photometer, 
which  had  been  calibrated  before  the 
test,  measurements  were  recently  taken 
of  illumination  on  a  plane  30  in.  above 
the  floor  in  various  parts  of  the  church 
proper.  The  maximum  illumination 
was  1.55  ft.-candles,  the  minimum  1.27 
ft.-candles,  with  an  average  for  the 
area  not  beneath  the  balcony  of  1.4  ft.- 
candles.  Directly  under  one  of  the  ceil- 
ing lamps  over  the  side  aisles  the  in- 
tensity was  1.5  ft.-candles;  midway  be- 
tween the  two  side  lamps,  0.6  ft.-candle. 
While,  as  pointed  out  elsewhere  in  the 
article,  the  total  power  taken  by  the  in- 
stallation has  been  somewhat  increased, 
it  is  felt  that  this  extra  operating  out- 
lay is  justified.  The  entire  equipment 
is  now  controlled  from  a  switchboard 
mounted  in  an  adjoining  room,  where 
dimmers  are  provided  so  that  the  inten- 
sity of  illumination  may  be  varied  to 
conform  with  various  parts  of  the 
church  service.  Energy  to  light  the 
church  is  supplied  by  the  Central  Hud- 
son Gas  &  Electric  Company,  the  wir- 
ing and  construction  work  was  done  by 
Hewitt  &  Warden,  local  contracting  en- 
gineers, and  the  photographs  were  ob- 
tained through  the  courtesy  of  M.  Han- 
non  of  the  Central  Hudson  electric 
company. 


claimed  that  the  characteristic  motif  should  be  the 
candlestick.  After  talking  the  matter  over  it  was  de- 
cided that  the  building  should  be  well  lighted  without 
any  fixtures  being  visible. 

Objections  to  Cove  Lighting  and  Flood-Lighting 
Cove  lighting  was  next  suggested  and  measurements 
were  taken  of  the  narrow  cornice  which  extended  around 
the  central  portion  of  the  ceiling.  This  was  found  to  be 
far  too  small  for  the  concealment  of  lamps  and  reflec- 
tors. To  use  such  an  arrangement  it  would  have  been 
necessary  to  build  a  false  molding.  This  would  have 
meant  considerable  expense.  There  was  but  little  rise 
to  the  peak,  making  it  very  likely  that  the  ceiling  would 
have  appeared  streaked  or  spotted  when  lighted.  The 
cove-lighting  idea  was  therefore  abandoned. 

There  have  recently  been  a  number  of  very  effective 
flood-lighting  installations,  using  focus-type  tungsten 
lamps  with  parabolic  reflectors.  Comparatively  narrow 
beams  of  high  intensity  are  directed  from  a  distance  on 
the  objects  to  be  lighted.  It  was  suggested  that  such 
devices  might  be  used  to  illuminate  the  church,  locating 
the  projector  units  close  to  the  floor  of  the  gallery  and 
directing  their  beams  on  the  ceiling.  It  was  realized 
that  the  distance  was  far  too  short  for  the  system  to 
be  effective;  nevertheless,  eight  units  of  the  250-watt 
size  were  experimented  with.  Although  these  were 
chosen  to  give  a  fairly  wide  beam,  they  still  produced 
a  series  of  very  bright  spots  on  the  ceiling,  and  even 
when  placed  close  together  the  ceiling  was  far  from 
uniformly  bright.  Frosted  gelatine  screens  were  placed 
across  the  openings  of  the  projector  units  to  diffuse 
the  light  somewhat,  but  even  this  did  not  produce  the 
desired  effect. 

Since  it  was  seen  that  projector  units  concentrated 
the  light  too  strongly,  the  next  attempt  was  to  use 
standard  deep-bowl  industrial  reflectors,  of  both  the  steel 
and  mirrored-glass  types,  giving  various  distributions. 
These  could  be  placed  so  as  to  illuminate  evenly  the  cen- 
tral portion  of  the  ceiling,  but  light  escaped  at  such 
angles  as  to  be  annoying  to  persons  sitting  in  the  gal- 
lery. Considerable  flux  impinged  on  the  side  walls,  pre- 
senting a  very  unattractive  appearance. 

Experimental  Box  Reflectors 
From  this  experiment  it  was  evident  that  satisfac- 
tory effects  could  be  produced  with  a  very  deep  reflector 


FIG.  5 — ST.  GEORGE'S  CHURCH  LIGHTED  FROM   UNITS  HIDDEN   BEHIND   GALLERY  RAILS 
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s«>  designed  that  11  would  give  the  proper  angle  of  cut 
otr.    An  adjustable  box  ■'>  ft.  deep,  of  iheel  Iron,  painted 
white  <ui  the  Inner  Burface,  was  constructed  as  shown  In 
The  sides,  being  hinged,  could  be  set  at  any 
angle  and  held  in  place  bj  the  thumb  scnw    working  In 

the  slots.      It    was  then  a   very  simple  matter  to  find  the 

exact  shape  «'t'  reflector  desired. 

Six    units   of   the   design   which    gave   the   hest    results 
were   constructed   and    installed.      Sections   id'   the   seats 
in  the  first   row  of  the  balcony  were  removed  and  tl 
reflectors   boxed    in,   as   indicated    rOUghly    in   the  section 
(Fig,  4).     The  permanent  boxes  are  so  constructed  that 

persons  sitting  behind  or  alongside  of  them  are  not  an- 
noyed in  the  least  by  stray  light,  and  they  arc  deep 
enough  BO  that  when  viewed  from  the  opposite  balcony 
no  glare  is  visible.  In  the  entire  auditorium  there  are 
Only  two  seats,  one  at  each  corner  of  the  front  row  of 
the  rear  balcony,  where  a  person,  when  standing,  can 
see  a  lamp*, 

To  make  the  combination  more  efficient,  deep-bowl, 
porcelain-enamel,  intensive-distribution  steel  reflectors 
are  placed  about  the  lamps,  which  are  500-watt  Mazda 
type  C  units. 

To  provide  illumination  below  the  balcony,  opales- 
cent-glass deck  lights,  nine  in  number,  are  held  in  place 
flush  with  the  ceiling  by  simple  brass  bands.  These 
dishes  are  14  in.  in  diameter  and  3%  in.  deep,  of  a 
decoration  which  blends  well  with  the  Colonial  archi- 
tecture. Sixty-watt  lamps  are  placed  in  recesses  above 
them. 

It  has  been  suggested  that  a  warmer  tone  of  illumi- 


nation    than    that    given    by    the    unmodified    gas-filled 

lamps    is    desirable,    and    to    secure;    this    effect   gelatine 

creena   of   very   light   amber    an-    available   to  place 
across  the  mouths  of  the  large  reflectors. 

'I'he  sanctuary  is  illuminated  by  a  row  of  lamps  placed 
about    the  upper  part   of  t  lie  arch,  hidden    from   view  by 

the  molding.    There  are  two  windows  of  art,  glass  which 

are  seen  projecting  from  the  side;  walls.  These  are  il- 
luminated from  behind  by  groups  of  relatively  low- 
candle-power  tungsten  lamps. 

The  old  fixtures  were  removed  and  the  woodwork  re- 
touched where  it  had  been  marred  by  the  numerous  old 
fixtures.  The  church,  which  now  appears  as  shown  in 
Figs.  2  and  5,  presents  a  most  attractive  appearance. 
The  illumination  is  even,  very  well  diffused,  and  of  a 
pleasing  character.  It  will  be  noted  that  the  ceiling  is 
very  evenly  lighted  and  yet  none  of  the  light  strikes 
the  side  walls.  There  is  nothing  to  mar  the  simple 
beauty  of  the  structure.  The  shadow  effects  produced 
by  sunlight  have  been  duplicated,  for  the  direction  of 
light  is  the  same  and  the  artificial  light  sources  are  in 
approximately  the  same  relative  positions  as  the  win- 
dows. 

The  total  power  required  has  been  increased  some- 
what over  that  formerly  taken,  yet  for  the  splendid  re- 
sults secured  the  slight  additional  expense  certainly  ap- 
pears to  be  warranted.  The  lamps  are  now  all  con- 
trolled from  a  modern  switchboard  installed  in  an  ante- 
room and  connected  in  series  with  a  standard  dimmer 
for  reducing  the  intensity  of  illumination  during  those 
parts  of  the  service  when  this  is  deemed  necessary. 


How  Harmony  Was  Brought  to  Wilkes-Barre 

An  Interesting  Story  of  a  Co-operative  Plan  That  Has  Accomplished  Big  Things 
for  the  Contractors  and  for  the  Central  Station  Alike 

By  Frank  E.  Hollis 

Commercial  Manager  the  Wilkes-Barre  Company,  Wilkes-Barre,  Pa. 


WE  have  all  heard  of  the  numerous  attempts  that 
have  been  made  by  central  stations  to  elimi- 
nate all  petty  quarrels  and  price  fights  from 
their  local  family  of  electrical  interests.  We  have  read 
of  many  endeavors  to  weld  together  by  some  co-opera- 
tive plan  all  the  electrical  contractors  in  the  districts 
served,  so  that  the  spirit  of  harmony,  peace  and  friend- 
ship might  abide  throughout  the  locality  and  bring  with 
it  satisfaction  and  profit  to  the  contractor  as  well  as 
increased  revenue  for  the  central  station. 

While  this  idea  has  been  a  goal  which  all  far-think- 
ing managers  have  had  in  view,  it  does  not  require 
much  search  to  discover  the  records  of  many  failures, 
for  rarely  has  the  effort  yielded  the  results  expected  of 
it.  Disappointment  has  come  either  owing  to  the  in- 
ability of  the  central  station  to  realize  that  an  electrical 
contractor  is  entitled  to  very  full  consideration  when 
prices  on  wiring  or  appliances  are  to  be  established,  or 
oftentimes  because  the  contractor  himself  expected  too 
much  of  the  central  station,  in  consideration  of  the  fact 
that  additional  revenue  is  derived  from  new  consumers 
which  his  efforts  help  to  put  on  the  company's  lines. 

These  conditions  have  entered  largely  into  bringing 
the  downfall  of  many  eager  harmony  plans  in  many 
communities.  Central-station  officials  too  frequently 
look  upon  the  electrical  contractor  as  a  workman  who 
should  pay  tribute  to  the  company  because  their  serv- 
ice offers  him  an  opportunity  to  obtain  a  good  return 
on  his  investment  and  work.  They  forget  that  to  offer 
him  encouragement  and  try  to  create  an  attractive  con- 


dition will  cause  others  to  come  into  the  field  and  add 
their  efforts  to  the  load,  to  everybody's  benefit. 

Best  Conditions  in  Wilkes-Barre 

Here  in  Wilkes-Barre  it  is  very  gratifying  to  us  to 
be  able  to  state  that  for  the  past  four  years  we  have 
had  in  operation  what  we  feel  to  be  an  ideal  situation 
in  this  respect,  for  we  can  honestly  say  that  we  now 
count  the  electrical  contractors  in  this  city  as  our  most 
effective  salesmen. 

It  has  been  an  interesting  development,  which  began 
in  1911,  when  this  co-operative  plan  first  presented  it- 
self to  E.  A.  Wakeman,  general  manager  of  the  Wilkes- 
Barre  Company.  After  giving  the  matter  serious  con- 
sideration he  decided  that  the  apparent  merits  of  the 
idea  warranted  giving  it  a  thorough  trial.  But  the 
outlook  at  the  start  was  anything  but  encouraging,  for 
the  electrical  contractors  were  not  easily  persuaded. 
They  ignored  the  scheme,  deeming  it  a  detriment  to 
progress  and  without  good  quality;  yet  in  a  measure 
this  attitude  on  their  part  was  natural,  for  prior  to 
that  time  salesmen  in  employ  of  the  central  station  had 
vexed  the  dealers  in  many  ways.  Their  methods  of 
salesmanship  had  not  been  over-friendly,  and  frequent 
cases  of  underselling  and  closing  deals  at  any  cost  had 
really  annoyed  and  antagonized  the  contractors  in  their 
attitude  toward  the  Wilkes-Barre  Company. 

So  the  plan  seemed  destined  to  be  short-lived,  for  it 
really  looked  empty  to  the  majority  concerned,  since  in 
their  eyes  the  electrical  salesmen  in  the  employ  of  the 


February  26,  1916 


ELECTRICAL    WORLD 


485 


company  were  constantly  trespassing.  A  thorough  in- 
vestigation soon  revealed  this  source  of  trouble,  how- 
ever, and  prompted  the  initial  step  toward  success,  and 
most  of  the  friction  went  with  the  change.  The  entire 
force  of  appliance  salesmen,  who  apparently  had  been 
responsible  for  many  of  the  hostile  views,  were  elimi- 
nated from  the  service,  while  the  company's  decision 
not  to  continue  in  the  business  of  wiring  likewise  made 
a  deep  impression  and  brought  the  first  real  progress 
toward  the  upbuilding  of  a  "family  spirit." 

In  the  fall  of  1913,  shortly  after  the  writer  took 
charge  of  the  commercial  department  here,  we  inaugu- 
rated a  campaign  to  secure  controlled  flat-rate  lighting, 
and  it  was  at  this  point  that  we  were  enabled  to  prove 
to  the  entire  satisfaction  of  all  the  electrical  contractors 
that  we  desired  to  encourage  the  co-operative  plan  and 
secure  their  affiliation  to  the  utmost.  Every  electrical 
contractor  in  Wilkes-Barre  accepted  our  invitation  to 
attend  the  meetings  which  were  called  to  arrange  the 
wiring  prices,  and  the  success  of  this  campaign,  in 
which  hundreds  of  house  wiring  and  fixture  contracts 
were  secured  and  all  without  exception  turned  over  to 
the  dealers  for  execution,  thoroughly  awakened  their 
enthusiasm  and  gave  this  company  more  than  100  "gal- 
vanized boosters"  for  central-station  service. 

It  has  taken  four  years  of  patient  effort,  with  not  a 
little  discouragement  at  times,  to  educate  the  consumers 
of  our  growing  community  to  support  adequately  the 
electrical  contractors  who  have  had  the  courage  to  ven- 
ture into  the  retail  merchandising  business  and  risk 
their  earthly  belongings  by  displaying  "everything  elec- 
trical" in  central  city  locations.  "Watchful  waiting" 
was  blackballed  from  the  date  of  origin,  and  the  in- 
creased activity  which  was  substituted  gradually  be- 
gan to  make  an  impression  on  the  cash  registers  of  the 
contractors  and  the  coffers  of  the  company's  stockhold- 
ers. A  tour  of  the  electrical  shops  in  Wilkes-Barre  to- 
day tells  the  story  of  this  successful  alliance,  which  now 
pays  big  dividends  without  detriment. 

We  have  within  the  shadow  of  our  office  building 
seven  electrical  shops  of  good  size,  centrally  situated 


and  carrying  thousands  of  dollars'  worth  of  electrical 
goods,  all  featuring  display  rooms  unexcelled,  I  believe, 
anywhere  in  America  and  a  credit  to  Wilkes-Barre  and 
the  industry.  Seven  more  stores  can  be  found  within  a 
mile  radius  and  these  likewise  specialize  in  pushing  the 
electrical  business.  The  stores  mentioned  are  all  ex- 
clusive electrical  shops  which  sell  nothing  but  electrical 
goods,  there  being  no  side  lines  whatever.  Add  to 
these  fourteen  all  the  other  stores  having  electrical  de- 
partments operating  at  a  profit,  and  some  idea  of  the 
dividends  this  proposition  pays  can  be  appreciated. 

Merchandising  Left  to  Dealers 

The  Wilkes-Barre  Company  has  remained  steadfast 
to  the  original  agreement  regarding  the  sale  of  elec- 
trical appliances,  and  so  close  has  the  writer  drawn 
these  lines  that  with  the  exception  of  a  few  domestic 
irons  not  a  single  electrical  appliance  has  been  pur- 
chased or  sold  by  the  Wilkes-Barre  Company  in  two  and 
one-half  years.  All  inquiries  for  appliances  and  fix- 
tures are  in  every  case  referred  to  the  dealers,  and  the 
same  rule  applies  to  wiring  and  motor  business,  where 
the  dealers  are  called  upon  to  sell  the  machines  as  soon 
as  power  contracts  are  closed  by  our  power  salesmen. 
Our  sales  are  limited  to  a  few  of  the  small-size  Mazda 
lamps  for  residence  consumers,  when  list  prices  are  al- 
ways maintained,  and  a  few  domestic  irons.  All 
lamps  for  commercial  or  factory  use  are  sold  by  the 
contractors. 

Many  central-station  officials  have  always  believed 
that  they  can  procure  more  profitable  returns  and  in- 
creased output  by  selling  appliances  at  cost,  but  we  feel 
that  we  have  disproved  this  theory.  For  when  a  cen- 
tral station  cuts  off  the  source  of  income  from  the  con- 
tractor by  cutting  prices,  so  that  the  dealer  can  no 
longer  show  a  profit  on  sales,  the  dealer  must  do  one  of 
two  things — either  retire  from  business  or  compete 
with  the  central  station.  Either  of  these  courses  spells 
a  loss  to  the  central  station,  and  nothing  would  dismay 
us  more  than  to  learn  that  the  fourteen  electrical  con- 
tractors of  Wilkes-Barre  intended  to  retire  from  busi- 


EFFECTIVE  CO-OPERATION  WITH  THE  ELECTRICAL  CONTRACTOR  AT  WILKES-BARRE,  PA. — A  JOINT  ELECTRIC  SHOW  ARRANGED  BY  THE 
WILKES-BARRE    COMPANY    IN    WHICH    EACH    CONTRACTOR   INSTALLED   A  BOOTH,   SOLD   APPLIANCES   AND   TOOK   CONTRACTS 
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[f  thia  should  come  about,  nearly  L25  "boo  t< 
our  output  would  be  eliminated,  there  being  aboul 
this  number  •  at  the  preeenl  time.    For  us  t< 

cure  the  of  these  i-">  men  would  bring  b  gigan 

tir  increase  to  our  pay  roll,  with  a  loss  In  volume  of  new 
we  likewise  continued  to  operate  the 
fourteen  showrooms.  In  other  words,  fourteen  show- 
rooms scattered  along  our  lines  can  "pull"  more  busi- 
neas  than  one  central-station  display  room,  and  each 
group  in  its  location  is  able  to  gather  In  much  new 

business  without  cost  to  the  central  station. 

Being    familiar    with    the   conditions    in    his    locality, 

each  contractor  is  a  particularly  effective  agent.  When 

the  central  station  forces  the  dealer  to  compete  it  also 
obliges  him  to  Bell  isolated  plants  in  order  to  survive 
and  overcome  his  loss  through  losing  profits  on  appli- 
ances. In  this  field  the  contractor  is  able  to  install  com- 
plete equipments  and  figure  on  further  requirements, 
and  this  is  a  big  item,  especially  if  the  dealer  has  been 
long  established,  for  he  is  constantly  consulted  by  fac- 
tory owners  and  others  regarding  such  installations  and 
he  can  do  much  good  or  harm  on  such  occasions.     Yet 


THE     WILKES-BARRE      CONTRACTORS      IN      ROTATION      USE      THE 
CENTRAL   STATION'S   SHOW   WINDOWS   FOR   THEIR   DISPLAYS 

here  in  Wilkes-Barre,  where  every  one  of  our  contrac- 
tors has  become  a  friend  and  booster  for  the  central 
station,  only  one  isolated  plant  has  been  installed  along 
the  lines  of  the  Wilkes-Barre  Company  in  the  past  three 
years.  And  during  1915,  with  aid  of  the  contractors, 
we  were  enabled  to  close  down  three  isolated  plants, 
these  being  supplanted  with  central-station  drive. 

Joint  Use  of  Display  Room 

In  the  last  two  years  we  have  been  able  to  introduce  a 
few  ideas  which  have  added  no  little  to  the  success  of 
the  plan.  In  one  case  we  put  at  the  disposal  of  the 
dealers  one  of  our  spacious  front  show  windows,  as  well 
as  space  in  our  office  for  the  featuring  of  their  displays 
and  demonstrations  where  our  consumers  would  see 
them  more  quickly  when  paying  their  bills.  This  offer 
was  unanimously  accepted,  and  each  week  in  turn  one 
contractor  installs  his  display,  with  all  joining  forces 
for  a  joint  display  and  demonstration  in  the  holidays. 
During  these  displays  we  close  as  many  sales  as  pos- 
sible, turning  in  in  full  all  money  received  from  sales 
for  the  exhibiting  contractors,  as  well  as  furnishing 
their  representatives  with  the  names  of  "prospects" 
which  may  be  developed.    In  this  manner  we  are  always 


exhibiting  In  our  display  room  "everything  electrical," 
including  the  late  t  Hung  m  electric-heating  con- 
trivances, as  well  as  electrical  fixtures,  portables  and 
ill  her  specialties  which  are  certain  to  appeal  to  the 
"hanlto  please"  purchaser.  We  place  no  restriction 
on  these  displays,  all  dealers  being  allowed  to  feature 
any  article  using  central-station  output. 

Electrical  Prosperity  Week  found  us  very  active,  our 
observance  being  in  the  form  of  demonstrations  and  in- 
structive; displays  of  appliances  by  the  electrical  con- 
tractors. Individual  booths  displaying  everything  per- 
taining to  electricity  attracted  thousands  throughout 
the  week  and  aided  greatly  in  adding  many  revenue 
producers  to  our  lines.  Several  hundred  dollars'  worth 
of  devices  were  sold.  The  writer  donated  the  use  of  an 
entire  building  and  all  the  electricity  required  by  each 
exhibitor  to  demonstrate  and  operate  his  appliances. 
We  also  erected  booths,  which  were  handsomely  deco- 
rated, and  wired  the  whole  building  inside  and  out, 
giving  the  surroundings  a  carnival  appearance  decked 
in  multicolored  lights  and  bunting.  We  likewise  de- 
frayed all  the  expense  incurred  for  advertising  and  all 
other  incidentals.  That  the  capacity  of  our  spacious 
showroom  was  inadequate  for  this  event  was  a  tribute 
not  only  to  the  demonstration  and  exhibit  itself  but  also 
to  the  harmonious  agreement  we  have  in  vogue;  and 
great  credit  is  due  the  dealers  who  are  so  fast  educat- 
ing housekeepers  and  business  men  alike  in  Wilkes- 
Barre  to  use  electricity  as  a  means  of  conserving  their 
time  and  energy. 

Proving  the  Pudding 

I  sincerely  believe  that  there  is  nothing  more  prof- 
itable to-day  in  central-station  work  than  linking  forces 
with  the  contractors.  We  certainly  can  recommend  it 
to  all.  It  gives  the  busy  men  in  central-station  life 
time  to  devote  to  other  and  more  urgent  matters  than 
trying  to  straighten  out  an  alleged  overcharge  for  wir- 
ing for  a  consumer  or  adjusting  a  complaint  over  an  ap- 
pliance sale.  It  eliminates  many  labor  troubles  between 
the  central  station  and  wiremen,  because  the  wireman 
is  not  likely  to  demand  as  much  from  a  contractor  a9 
he  might  from  a  corporation.  It  lessens  operating  ex- 
pense and  saves  much  money  in  bookkeepers'  and  collec- 
tors' salaries,  for  many  people  seem  to  feel  that  the 
central  station  should  be  their  banker,  carrying  through 
everything;  the  dealer  does  not  give  this  impression, 
and  therefore  his  accounts,  we  have  found,  are  paid 
more  quickly.  From  a  business  standpoint  it  is  a  good 
thing  all  around,  for  all.  The  majority  of  the  contrac- 
tors here  now  own  the  property  and  buildings  they  oc- 
cupy, and  the  policy  has  caused  the  Wilkes-Barre  Com- 
pany to  double  its  load  since  1910.  The  year  1915  saw 
a  net  gain  of  1747  hp.  in  motors  added  to  our  lines 
with  90  per  cent  of  our  consumers  using  electric  irons 
approximately  2500  irons  being  sold  in  the  last  eighteer 
months  to  our  consumers. 

That  the  contractors  appreciate  our  co-operation  anc 
its  effect  in  eliminating  all  friction  and  bringing  abou 
such  a  pleasant  and  profitable  condition  i-s  very  appar 
ent,  and  the  officials  of  this  company  count  most  of  th< 
contractors  as  personal  friends.  We  are  always  in 
vited  to  their  social  gatherings,  which  are  frequent,  an< 
also  are  welcome  guests  at  their  association  meetings 
and  we  are  never  forgotten  when  outings,  banquets  o 
smoke  talks  are  arranged.  The  writer  is  constantly  oi 
the  look-out  for  ideas  which  might  be  applied  to  ou 
mutual  benefit,  and  occasionally  we  add  a  link  to  ou 
strong  chain  in  this  way.  All  summed  up,  in  brief,  thi 
plan  has  proved  to  be  a  sensible  business  deal,  carrie 
out  by  business  men  in  a  business  way,  and  it  has  ovei 
come  for  us  all  those  perplexing  obstacles  that  heret( 
fore  were  considered  impossible  to  avoid. 
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THIS   SIGN    AT    MONTEREY,    CAL.,   BRINGS   A   MONTHLY   REVENUE        THE  PROGRESSIVE  MUNICIPALITY  IS  OFTEN   A  GOOD   PROSPECTIVE 
OF    $4.90    ON    A    FIVE-YEAR    CONTRACT  CUSTOMER   FOR   ELECTRIC    SIGNS   OF   THIS    KIND 


Co-operative  Sign  Selling  on  Pacific  Coast 

How  Nineteen  Central -Station  Companies  in  California  Have  Added  a  Total  of  $33,200 
per  Year  to  Their  Lighting  Revenues  by  an  Easy-Payment  Plan 


THE  easy-payment  plan  for  selling  electric  signs 
is  being  applied  very  successfully  by  a  number 
of  central  stations  on  the  Pacific  Coast  under  a 
co-operative  agreement  between  the  sign  manufacturer 
and  the  lighting  companies.  The  advantage  of  the  plan 
is  in  the  combination  which  enables  manufacturer  and 
electric  company  to  do  only  that  part  of  the  work  for 
which  each  is  best  equipped,  thereby  accomplishing  the 
ultimate  result  at  the  least  cost.  At  the  same  time  it 
seems  to  simplify  the  proposition  for  the  consumer  by 
introducing  no  third  party  into  the  transaction  so  far 
as  he  is  concerned,  for  the  consumer  deals  only  with  the 
electric  company,  paying  the  installments  on  the  sign  as 
an  addition  to  his  regular  monthly  bills. 

This  plan,  which  is  so  fast  developing  the  sign  load 
possibilities  in  the  Pacific  Coast  field,  has  been  de- 
veloped by  T.  W.  Simpson  of  the  Federal  Sign  System 
(Electric),  who  inaugurated  the  campaign  and  has 
been  directly  responsible  for  its  operation  in  so  far  as 
it  affects  the  manufacturer.  Based  on  this  experience 
of  his  in  Pacific  Coast  cities,  Mr.  Simpson  believes  that 
any  company  which  does  not  realize  on  electric-sign 
business  at  least  25  cents  per  year  per  capita  of  total 


population  in  the  territory  served  has  not  adequately 
developed  this  source  of  revenue.  So  far  some  nineteen 
companies  in  California  have  added  $33,200  per  year  to 
their  lighting  revenues  by  the  plan  described. 

As  examples  of  what  can  be  done,  Mr.  Simpson  points 
to  the  case  of  the  Western  States  Gas  &  Electric  Com- 
pany, which  realizes  about  $10,000  a  year  from  the  sale 
of  energy  for  193  electric  signs  in  the  city  of  Stockton, 
Cal.,  with  a  population  of  16,000.  The  results  that  have 
been  attained  throughout  California  are  particularly 
good,  probably  considerably  better  than  have  been 
secured  thus  far  in  other  territory,  but  they  serve  to 
show  what  can  be  done  by  the  co-operation  of  sign 
manufacturer  and  electric  company.  It  was  under  this 
plan  that  a  large  percentage  of  the  new  business  in  these 
towns  was  "signed  up." 

The  agreement  under  which  this  work  has  been  car- 
ried on  provides  for  the  canvassing  of  a  stipulated  field 
within  the  power  company's  territory  by  salesmen  in 
the  employ  of  the  electric-sign  manufacturer.  The  con- 
tract under  which  the  signs  are  sold  allows  the  pur- 
chaser to  pay  for  the  sign  in  installments  extending 
over  a  period  of  from  three  to  five  years,  which  will  be 


IN  MANY  WESTERN  AND  SOUTHERN  TOWNS  AWNINGS  OR  GAL- 
LERIES ARE  POPULAR — THE  PHOTOGRAPH  SHOWS  AN  ELECTRIC 
SIGN   ADAPTED   TO   THESE   CONDITIONS 


THIS  MERCHANT — WHO  WOULD  HAVE  ORDINARILY  USED  A  100- 
LAMP  SIGN — WAS  INDUCED  UNDER  THE  CO-OPERATIVE  PLAN 
TO    OPERATE    A    1000-LAMP    DISPLAY 
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A   LIVERY-STABLE   SIGN    THAT   EARNS    $38   A    YEAR 

paid  to  the  lighting  company  as  an  addition  to  his 
monthly  bill  for  electrical  energy.  The  contract  is 
either  for  a  flat  rate  or  for  metered  service,  as  the 
lighting  company  prefers.  It  provides  that  the  lighting 
company  will  maintain  sign  flashers  and  renew  burned- 
out  lamps,  and  in  some  cases  the  contracts  include  the 
washing  of  signs  and  even  swinging  them  to  and  from 
operating  position  and  turning  the  current  on  and  off. 
The  contract  is  made  subject  to  the  approval  of  the 
lighting  company,  so  that  the  latter  has  an  opportunity 
to  reject  it  if  the  customer's  credit  is  not  considered 
good. 

The  electric  company  buys  the  signs  from  the  manu- 
facturer on  terms  of  25  per  cent  at  date  of  invoice  and 
the  balance  in  twelve  monthly  payments  without  inter- 
est, subject  to  a  cash  discount  of  5  per  cent  on  unpaid 
balance  should  this  be  liquidated  entirely  at  any  install- 
ment date.  This  plan  means  that  the  sign  manufac- 
turer practically  finances  the  investment  by  offering  the 
power  company  the  advantage  of  term  payments.  These 
terms  are  not  so  liberal  as  the  power  company  extends 
to  the  customer,  but  are  so  arranged  that  the  payments 
by  lighting  company  to  manufacturer  come  fairly  close 
to  the  gross  monthly  payments  which  the  lighting  com- 
pany receives  from  the  consumer  and  which  cover  both 
the  installments  on  the  sign  and  its  monthly  operation. 

The  electric  company  pays  the  manufacturer  no  com- 
mission on  signs  sold  and  makes  no  merchandising  profit 
other  than  a  nominal  interest  charge.  The  manufac- 
turer, on  the  other  hand,  agrees  to  circularize  any 
"prospect"  list  furnished  by  the  lighting  company  at 
least  four  times  a  year,  to  supply  electrotypes  for  news- 
paper advertising,  and  to  take  back  from  the  lighting 
company  all  standard  parts  of  signs  which  are  returned 
on  the  default  of  a  customer.  In  this  case  the  sign  com- 
pany allows  the  lighting  company  the  original  net  price 
less  one-half  the  total  amount  of  the  gross  payment 
made  by  the  defaulting  customer  on  account  of  the 
original  purchase  price,  monthly  lighting  and  mainte- 
nance bills,  etc.,  provided  that  the  lighting  company 
assigns  to  the  manufacturer  its  rights  to  prosecute  the 
customer. 

In  the  Pacific  Coast  field  the  sale  of  electric  signs  has 
become  a  highly  specialized  work,  and  it  has  seemed 
best  to  employ  only  high-class  salesmen  who  have  had 
careful  training  in  this  particular  line.  The  policy 
which  has  been  found  most  successful  in  the  small  towns 
is  not  at  all  suited  to  cities  with  a  population  of  40,000 
or  more,  however,  and  it  is  believed  that  before  a  cam- 
paign of  this  sort  is  started  a  special  study  should  be 
made  of  each  particular  community  canvassed,  particu- 
lar attention  being  given  to  proper  methods  of  advance 
publicity,  and  that  only  intensive  methods  should  be 
employed.     The  usual   electric-appliance  selling   argu- 


ments must  be  supplemented  by  definite  figures  as  to 
the  results  that  can  fairly  be  expected  by  the  individual 
purchaser  and  by  the  community  as  a  whole,  and  Un- 
sanction of  such  bodies  as  the  Merchants'  Association, 
etc.,  is  worth  taking  pains  to  secure.  The  terms  of  the 
contracl  must  be  liberal  so  that  the  plan  will  be  within 
the  reach  of  the  small  establishment,  and  so  that  it  will 
appeal  to  the  proprietor  as  comparable,  financially,  to 
other  advertising  schemes.  For  example:  It  is  mani- 
fest that  a  two-hundred-dollar  investment  is  inadvisable 
for  many  merchants  who  would  nevertheless  see  their 
way  clear  to  an  agreement  under  which  they  would 
pend  $8  or  $9  per  month  in  order  to  secure  an  increase 
in  their  sales. 

A  typical  case  which  might  be  taken  as  an  illustra- 
tion of  the  average  electric  sign-proposition  in  one  of 
the  smaller  California  cities  might  be  analyzed  as 
follows : 

Initial  cost  of  sign  and  accessories $151.00 

Lamps     23.08 

Freight    and    erection 34.00 

Investment     $208.08 

Interest     20.80 

Total    $228.88 

Dividing  this  total  by  thirty-six,  the  monthly  payment 
on  a  three-year  contract  is  found  to  be  $6.36,  in  addi- 
tion to  which  the  monthly  bill  would  amount  to  about 
$4.66  for  energy  and  88  cents  for  lamp  renewals,  mak- 
ing a  total  monthly  payment  to  the  lighting  company 
of  $11.90. 

On  a  contract  of  this  sort  the  lighting  company's 
profits  for  the  three-year  period  should  be  figured  as 
follows : 

Gross  income  in  contract   (36  X  $11.90) $428.00 

Cost  of  installation   208.00 

Balance     $220.00 

Additional  profit  in   initial  lamping 7.00 

Total    $227.00 

Deduct  lamp  renewals  at  cost 21.60 

Net  return  for  electricity  supplied $205.40 

Central-Station  Experience 

The  actual  experience  of  the  various  companies  that 
have  been  selling  signs  under  this  plan  is  interesting. 
In  1912  the  Coast  Counties  Gas  &  Electric  Company 
placed  twenty-five  signs  on  its  lines  in  the  little  towns 
of  Watsonville  and  Hollister,  Cal.,  and  up  to  date  the 
company  has  experienced  only  two  defaults.  In  these 
two  cases,  however,  it  was  able  to  place  the  signs  in  the 
service  of  the  successor  in  the  business  which  followed 
the  default,  so  the  signs  were  out  of  service  only  thirty 
days.  S.  Waldo  Coleman,  president  of  the  Coast  Coun- 
ties Gas  &  Electric  Company,  states  that  the  experience 
of  his  company  has  been  so  satisfactory  that  it  is  ar- 
ranging to  have  its  territory  covered  once  more,  in  the 
expectation  of  placing  twenty  or  twenty-five  more  signs 
on  the  lines. 

The  Sierra  &  San  Francisco  Power  Company  and  the 
Coast  Valleys  Gas  &  Electric  Company  have  had  similar 
success,  it  is  reported,  their  campaign  dating  from  the 
latter  part  of  1912.  The  defaults  in  the  Coast  Valley 
division  amounted  to  three  and  those  in  the  San  Joaquin 
division  to  four,  corresponding  on  an  average  to  one 
default  per  year  for  every  twenty  signs  in  the  service. 
E.  F.  Baker,  assistant  general  manager,  reports  the 
results  as  entirely  satisfactory,  and  that  the  company 
will  continue  its  sign  solicitation  on  this  co-operative 
plan  on  a  permanent  basis,  the  sign  company's  repre- 
sentative covering  the  territory  once  each  six  months. 

The  San  Diego  Consolidated  Gas  &  Electric  Company 
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had  so  completely  canvassed  its  city  that  in  1915  it 
already  possessed  300  electric  signs,  most  of  these  being 
placed  on  a  two-year  combination  sale  and  rental  plan. 
This  total,  it  is  claimed,  makes  that  city  foremost  in 
the  United  States  for  number  of  electric  signs  per  unit 
of  population.  However,  by  adopting  the  co-operative 
sign  plan  on  the  basis  of  five-year  contracts,  the  com- 
pany was  successful  in  adding  fifty  more  electric  signs 
to  the  lines  in  a  period  of  three  months,  so  that  San 
Diego  to-day  boasts  of  350  electric  signs  with  a  census 
population  of  48,000. 
The  co-operative  sign  sales  plan  is  now  in  effect  over 


the  entire  system  of  the  Pacific  Gas  &  Electric  Company 
(except  the  San  Francisco  district),  and  this  company 
has  encouraged  the  load  by  the  recent  filing  of  a  3-cent 
rate  for  electric  signs  placed  upon  a  flat  schedule  from 
dusk  to  midnight,  which  averages  I82V2  hours  per 
month  over  the  year,  all  signs  being  controlled  by 
time-switch  or  watch  service.  In  return  for  the  encour- 
agement provided  by  this  low  rate,  the  electric-sign 
manufacturer  co-operates  by  equipping  signs  with  10- 
watt  lamps  instead  of  5-watt  lamps,  as  would  be  cus- 
tomary if  the  rate  were  maintained  at  the  usual  unit 
value. 


MARKETING  ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


House- Wiring  Survey  and  Appliance 
Sales  Campaign  at  Duluth,  Minn. 

-ost  Figures  and  New-Business  Results  of  a  Three  Months'  Effort 

in  the  Zenith  City,  Where  80  per  Cent  of  the 

Dwellings  Are  Already  Wired 

Officials  of  the  Duluth  Edison  Electric  Company  take 
jride  in  a  campaign  recently  conducted  to  place  more 
ilectric  appliances  on  the  company's  lines,  because  of 
;he  fact  that  the  campaign  was  begun  and  completed  in 
he  short  space  of  three  months'  time,  so  that  the  desired 
md  was  well  accomplished  and  yet  the  commercial  sales 
staff  was  kept  away  from  its  ordinary  work  for  only  a 
short  period. 

No  startling  methods  or  particularly  original  ideas 
tfere  used,  but  some  results  were  obtained  which,  from 
;he  central-station  point  of  view,  were  most  satisfac- 
tory. Moreover,  an  absolute  check  was  kept  on  every 
;>hase  of  the  work  and  the  company  was  able  to  say  at 
;he  end  of  the  three  months'  period  exactly  what  the 
results  had  been,  what  the  expense  had  amounted  to, 
md  what  the  net  profit  to  the  company  would  be.  In 
addition,  much  other  information  of  a  kind  sure  to  be 
useful  in  future  campaigns  was  obtained  by  the  com- 
pany's canvassers. 


The  Preliminary  New-Business  Survey 

As  a  preliminary  to  the  appliance  campaign  and  to 
the  activities  of  a  new  commercial  service  department 
in  general,  the  company  made  a  "survey"  of  the  city 
to  determine  what  the  possibilities  for  additional  busi- 

TABLE    I — STATISTICS    OP    THE    DULUTH    NEW-BUSINESS 
SURVEY 

Residence   houses   called    on 16,000 

Residence  houses  using  electric  light  only 12,000 

Residence  houses  using  gas  or  oil  with  electricity 250 

Residence  houses  wired  but  not  using  electricity 530 

Business  houses  called  on 2,400 

Business  houses  using  electric  light  only 1,700 

Business  houses  using  electricity  with  gas 340 

Business  houses  not  wired 60 

Average  wattage  residence  lamps  installed 37 

Average  wattage  per  residence  customer    (lighting  only)  .  .  548 
Average  wattage  per  residence  customer   (lighting  and  ap- 
pliances)   636 

Number  irons  out  at  time  of  survey 6,000 

ness  of  various  classes  were.  For  this  purpose  the  city 
was  divided  into  thirty  districts,  and  ten  men  (in  six 
weeks'  time)  called  at  every  house  and  filled  out  on  a 
printed  form  a  complete  record  of  all  the  electric  appli- 
ances in  use,  the  number  of  electric  lamps  and  their 
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TllK  COMPANY'S  RECEIPT  FOR  APPLIANCE  DELIVERED 

wattage,  whether  the  house  was  wired  or  not,  whether 
electric  light  was  used  exclusively  or  not,  etc.  The 
results  of  this  survey  revealed  the  impressive  fact  that 
80  per  cent  of  the  houses  of  Duluth  are  wired.  Partial 
details  of  the  returns  are  given  in  Table  I. 

In  addition  to  these  figures,  a  great  mass  of  informa- 
tion was  obtained  concerning  present  customers  and 
possibilities  for  future  new  business,  and  also  a  sense 

TABLE  II— COST  OF  DULUTH  SURVEY 

Population    of    Duluth 100.000 

Total   calls  made 18,911 

Average  number  of  calls  per  day  per  man 39.48 

Total    man    days 579 

Total   cost    of    wages $1,093.75 

Wage  cost  per  call,   cents 5.78 

Office    expense   of   survey $347.97 

Office  expense  per  call,  cents 1.84 

Manager,  stationery,  printing,  carfare,  etc $1,080.20 

Cost  of  above  miscellaneous  per  call,  cents 5.71 

Grand    total    cost $2,521.92 

Total  cost  per  call,   cents 13.33 


TABLE  III— APPLIANCES  MOVED  DURING  C 

AMPAI 

3N 

Toast 

1-Qt. 
Water 

Toaster 

Radi- 

Twin 

Hot 

To- 

Irons 

ers 

Grills 

Heat- 
er 

Stoves 

ators 

Glow- 
ers 

Plate 

tal 

Total  trials .  . . 

1426 

594 

28 

1 

19    2    2     1 

3 

1 

1 

2078 

M 

Sold  to  and  in- 

cluding July 

|31 

1107 

168 

5 

0 

16    1    0    0 

0 

0 

0 

1297 

(Balance 

319 

426 

23 

1 

3     12    1 

3 

1 

1 

781 

Returned 

280 

416 

23 

1 

2     10    0 

2 

0 

1 

726 

On  trial 

Aug.  1.... 

39 

10 

0 

0 

10    2     1 

1 

1 

0 

55 

TABLE  IV— TOTAL  HEATING-DEVICE  CAMPAIGN  EXPENSE 


Wages  (including  portion  of  clerica 
force) 

Wagon  signs 

Advertising 

Photographs 

Manager's  expenses 

Prizes 

Automobiles 

Stationery 

Display  cards  (showroom) 

Carfare 


Cost  per 
Cost  per         ■  Appliance  Placed 
Appliance  Sold,  j        on  Trial, 
in  Cents  in  Cents 


$1045.54 

32.75 

504.52 

8.50 

71.35 

32.00 

592.50 

67.65 

14.40 

45.00 


80.60 
2.52 

38.90 
0.65 
5.48 
2.47 

45.70 
5.20 
1.12 
3.47 


50.31 
1.57 

24.25 
0.41 
3.43 
1.54 

28.51 
3.25 
0.69 
2.16 
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as  p'j^','1,1  payment,  according  to  the  above,  is  hereby 


1(>  HE  RIMUIIHSD  TO  C  8.  tiEPT 


PURCHASE  AGREEMENT  SUBMITTED  ON   SECOND  VISIT 

of  direction  was  secured  as  to  what  class  of  new  busi- 
ness to  go  after  first  and  most  profitably.  The  cost  of 
making  this  survey  and  details  concerning  it  are  shown 
in  Table  II. 

Appliance  Campaign 

A  campaign  for  selling  appliances  naturally  followed 
the  survey  study,  for  it  was  evident  from  the  foregoing 
that  there  were  greater  possibilities  of  increasing  the 
load  by  inducing  people  who  were  already  customers  to 
use  more  energy  than  by  wiring  additional  houses,  since 
such  a  large  percentage  of  the  latter  were  already  wired. 
Accordingly,  a  three  months'  house-to-house  canvass 
was  made,  dividing  the  city  into  the  same  thirty  sec- 
tions and  assigning  two  men  to  each  section.  These 
solicitors  worked  on  a  straight  salary  basis,  averaging 
$55  a  month.  They  were  young  fellows  without  experi- 
ence whom  the  company  picked  up,  giving  them  a  four- 
days'  schooling  and  then  turning  them  loose  on  the  city 
After  that  they  had  meetings  once  a  week  for  talks  or 
salesmanship. 

These  solicitors  induced  customers  to  take  one  or  mor< 
household  devices  and  to  give  such  appliances  a  ten-da} 
trial,  at  the  end  of  which  they  could  buy  the  piece  foi 
cash  or  on  a  monthly  time  basis  and  be  billed  for  it  wit! 
their  lighting  bills — or  the  company  would  take  th< 
appliance  back.  Upon  accepting  an  appliance  for  trial 
the  customer  signed  the  "trial  agreement"  card  showi 
herewith,  which  was  merely  the  company's  receipt  fo: 
having  delivered  the  device.  This  work  of  delivery  wa; 
accomplished   with   four   Ford   automobiles,    two  mei 

TABLE  V— CONDENSED  REPORT  ON  IRONS  AND  TOASTERS 


Placed  on  trial . 

Sold 

Returned 

On  trial  July  31 


Irons 


Number      Per  Cent 


1426 

1107 

280 

39 


77.7 
19.6 
2.7 


Toasters 


Number      Per  Cent 


594 

168 

416 

10 


28.3 

70.1 

1.6 


Total 


Number      Per  Cent 


2020 

1275 

696 

49 


100.0 
63.2 
34.4 
2.4 


TABLE  VI-VALUE  AND  PROFITS  FROM  APPLIANCE  SALES  ATTRIBUTABL 
TO  HEATING-DEVICE  CAMPAIGN 


$2414.21 


186.11 


116.12 


Irons 

Toasters 

Toaster  stoves. 

Grills 

Copeman  ranae 
Total 


No.  Sold 


Sale  Value 


1107 

168 

16 

5 

1 


1297 


$3578.45 

429.40 

69.26 

15.00 

45.00 


Cost  Value 


$2182.44 

342.70 

50.88 

10.70 

45.00 


Profits 


$1396  01 

86.70 

17.38 

4.30 

0.00 


$4137.11 


$2631.72 


$1504.39 
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>eing  assigned  to  each  machine.  This  plan  proved  to 
ie  an  economical  way  of  handling  the  distributing 
iroblem,  on  account  of  the  extended  area  of  Duluth, 
vhich  is  about  25  miles  long  but  very  narrow. 

When  the  ten-day  trial  period  had  expired,  a  second 
all  was  made  by  the  solicitor,  who  either  sold  the  ap- 
diance  or  took  it  back.  At  this  time  the  customer 
igned  the  purchase  agreement  reproduced  herewith,  if 
he  article  was  purchased  on  a  time  basis.  If  the  cus- 
omer  was  still  undecided  at  the  end  of  ten  days,  the 
rial  period  was  frequently  extended  another  ten  days. 

In  Table  VI  the  item  of  advertising  expense,  amount- 
ng  to  $504.52,  was  made  up  on  the  basis  of  80  per  cent 
if  the  total  advertising  cost  of  the  company  for  the 
nonth  of  May  and  multiplied  by  three  for  the  total, 
nasmuch  as  the  usual  cost  of  advertising  of  the  com- 
jany  has  in  the  past  amounted  to  approximately  $300 
t  month,  it  would  seem  almost  fair  that  the  amount 
ibove  this  figure  only  should  be  charged  against  the 
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'ORM    FILLED    IN    BY    CANVASSERS    IN    DULUTH    NEW-BUSINESS 
SURVEY 

leating-device  campaign.  Had  this  been  done,  the 
;otal  advertising  cost  of  the  campaign  would  have  been 
•educed  by  approximately  $150. 

Speaking  of  the  net  results  of  the  campaign,  it  is 
seen  above  that  its  total  cost  amounted  to  $2,414.21, 
vhile  the  total  profits  from  the  campaign  sales  amounted 
;o  $1,504.39,  leaving  the  net  cost  of  the  campaign 
5909.82.  Estimating  the  income  to  the  central-station 
lompany  from  the  sale  of  energy  consumed  by  the  de- 
rices  sold,  based  on  a  return  of  $12  per  kilowatt  per 
fear,  the  annual  revenue  from  the  total  appliances  sold 
imounts  to  $8,821.80.  Figuring  this  revenue  against 
;he  net  cost  of  the  campaign  indicates  a  revenue  to  the 
:ompany  of  $9.70  for  every  $1  of  campaign  expense.  It 
s  also  interesting  to  note,  in  summing  up  the  final  re- 
sults, that  out  of  the  2078  appliances  placed  on  trial 
;here  were  only  eight  lost,  three  of  these  because  the 
xjcupants  of  the  houses  where  appliances  were  left 
Maimed  they  did  not  sign  the  card,  while  five  had  moved 
*way  and  could  not  be  located.. 


A  Contractor's  House- Wiring  Estimate  Sheet 

"I  presume  we  'had  our  nerve'  to  come  to  this  section 
of  the  country,  which  has  been  termed  by  some  'the 
electrical  contractor's  graveyard,'  "declares  F.  S.  Barton, 
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ONE  COPY  OF  THIS  FORM   IS  SENT  TO  THE  PROSPECTIVE  CUSTO- 
MER  AND   THE   OTHER   IS  RETAINED   FOR   OFFICE   RECORD 

president  of  the  Salem  Electric  Company  of  Salem,  Ore., 
in  discussing  the  success  achieved  by  his  firm,  "but  I 
believed  there  was  a  real  opening  here  for  a  firm  well 
equipped  with  technical  and  business  knowledge,  and  I 
still  believe  that  a  large  percentage  of  failures  are  due 
to  causes  that  are  not  insurmountable. 

"Our  curve  of  gross  business  has  shown  a  steady 
increase  ever  since  we  opened  our  door,  and  the  rate  of 
increase  is  greater  now  than  it  has  ever  been  before. 
We  attribute  no  small  part  of  our  success  to  the  fact  that 
we  work  to  standards.  Whether  it  is  a  sale,  a  contract, 
or  what  not,  we  add  a  reasonable  and  uniform  profit, 
and  do  not  resort  to  erratic  figures  in  either  direction. 
We  secure  the  number  of  contracts  we  do  only  at  the 
price  of  eternal  vigilance  and  personal  effort." 

The  estimate  forms  used  by  the  Salem  company  are 
reproduced  in  part  herewith.  A  double  pink  sheet, 
folded  at  the  upper  edge,  carries  the  "proposal"  form 
and  "work  order,"  and  inserted  between  the  two,  when 
folded,  is  a  single  "proposal"  sheet  printed  on  gray 
paper.  A  detailed  description  of  the  work  to  be  done  is 
typewritten  on  all  three  forms  with  the  aid  of  carbon 
paper.  The  sheet  of  carbon  paper  used  on  the  last 
sheet  is  short  enough  to  keep  the  prices  from  appearing 
on  the  work-order  form.  The  "proposal"  on  the  gray 
sheet  goes  to  the  customer  with  a  letter  from  the  con- 
tractor written  on  the  gray  stationery  used  by  the  firm 
in  all  its  correspondence.  Meanwhile  the  pink  sheets 
are  filed  temporarily. 

In  case  the  firm  secures  the  contract  the  pink  double 
sheet  is  torn  in  two  at  the  top,  separating  the  "pro- 
posal" copy  and  the  "work  order,"  and  the  sheet  marked 
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"proposal"  la  Wed  ewaj  In  the  offli  follow  up  and 

office  record.  The  work  order  iheei  then  goes  to  the 
superintendent,  who  sees  that  the  work  is  executed.  On 
the  back  of  this  work  order  sheet  are  ruled  ipacee  for 

a    tabulation   Of    the   tnateriall   taken   out,    the   materials 

brought  back,  and  the  time. 

When  the  job  is  completed  and  Inspected,  this  work 
order  sheet  is  returned  to  the  office.    There  the  time  and 
materials  are  priced  and  totaled,  and  the  actual  cost  of 
the  .job  is  figured  on  tin-  sheet.    The  estimated  costs  are 

also  taken  from  the  "estimate  hook"  and  entered  OH  the 

finished  work  order.  The  office  then  has  a  complete 
record  of  the  job,  and  this  is  tiled  alter  the  items  are 
entered  on  the  ledger.  The  follow-up  sheet  is  destroyed 
as  soon  as  the  customer  pays  his  bill.  All  original  esti- 
mates are  tiled  in  a  special  estimate  book,  so  that  they 
can  be  referred  to  at  will. 

Each  proposal,  it  will  be  noted,  has  a  number.  This 
is  the  "proposal  number"  and  not  the  "job  number." 
The  jobs  have  numbers  assigned  to  them  as  they  are 
secured,  and  at  any  time  it  is  easy,  therefore,  to  deter- 
mine the  ratio  of  jobs  secured  to  the  number  of  bids 
made  during  the  year.  "Time  and  material"  jobs  are 
handled  in  much  the  same  way,  except  that  no  sheet 
goes  to  the  customer.  The  orders  are  printed  on  green 
paper,  making  them  distinctive. 


A  Liberal  Supply  of  Wall  Outlets  for  the 
Home  Convenient 

In  planning  a  new  home  or  in  the  wiring  of  an  exist- 
ing dwelling  too  much  stress  cannot  be  laid  upon  the 
practical  necessities  of  at  least  one  baseboard  outlet  for 
each  room.  Indeed,  as  pointed  out  by  A.  E.  Holman 
in  the  monthly  bulletin  issued  by  the  Southern  Public 
Utilities  Company  of  Charlotte,  N.  C,  unless  the  agent 
who  sells  an  electric  heating  or  cooking  device  to  the 
housewife  secures  also  her  consent  to  install  a  proper 
receptacle  to  operate  the  appliance,  the  latter  is  likely 
to  be  put  aside  and  forgotten — except  in  neighborhood 
gossip,  when  she  will  be  sure  to  say  she  "has  one  but 
never  uses  it." 

The  accompanying  plan  shows  an  actual  layout  as 
installed  in  an  average  home  served  by  the  lines  of  the 
above  company  in  which  adequate  provision  was  made 


T&--- 


for   baseboard   outlets.     This   dwelling  cost  complete 

$4,800,  of  which  $1H0  covered  wiring,  fixtures  and 
equipment  only  I  per  cent  of  the  total  cost,  in  addi- 
tion to  the  adequate  lighting  of  all  the  rooms,  it  will 
be  observed    that  baseboard  receptacles  are  fairly  well 

Mattered.  Those  in  the  dining-room  and  pantry 
<lail\  conveniences,  while  a  liberal  supply  in  the  bed- 
rooms provides  for  reading  lamps,  heating  pads,  milk 
wa iniers,  fans,  etc. — all  utilities  that  have  every-day 
service.  In  the  sewing-room  a  wall  receptacle  takes 
care  of  the  iron  for  pressing,  while  the  sewing-machine 
motor  is  operated  from  a  baseboard  outlet.  The  lamps 
in  the  garage  are  controlled  from  the  house  as  well  as 
from  the  door  of  the  garage.  In  the  laundry  receptacles 
are  available  for  the  washing  machine,  iron  and  fan. 
The  dwelling  illustrated  is  that  of  Dr.  A.  L.  Smethers 
at  Anderson,  S.  C,  built  from  plans  by  Casey  &  Fant. 


A  Two-Room  Permanent  Installation  as 

House-Wiring  Entering  Wedge 

To  give  prospective  customers  a  foretaste  of  the  con- 
venience of  electric  service,  and  to  provide  for  one  or 
two  rooms  an  initial  installation  which  shall  be  perma- 
nent so  that  it  can  be  added  to  without  changing  when 
the  customer  is  later  ready  to  have  electric  service  ex- 


EACH   TINY  RECTANGLE  INDICATES  A   WALL  OR  BASEBOARD 
RECEPTACLE    FOR    FUTURE    ELECTRICAL    APPLIANCES 


FOR  $19,  PAYABLE  $1  DOWN  AND  $1  A  MONTH,  THE  CINCIN- 
NATI COMPANY  WILL  HAVE  A  LOCAL  CONTRACTOR  INSTALL 
THE  THREE  RECEPTACLES  SHOWN,  EQUIPPED  COMPLETE  WITH 
LAMPS,    IRON    AND    IRONING    BOARD 

tended  throughout  his  dwelling,  the  Union  Gas  &  Elec- 
tric Company  of  Cincinnati,  Ohio,  is  conducting  a 
special  nineteen-dollar  house-wiring  campaign,  which 
has  met  with  immediate  success. 

Upon  payment  of  $1,  the  company  offers  to  send  to 
the  customer's  house  a  recognized  electrical  contractor 
who  will  install  a  drop-lamp  and  an  outlet  for  an  electric 
iron  in  the  kitchen,  and  a  drop-lamp  in  the  basement — 
all  as  shown  in  the  accompanying  sketch.  In  addition 
to  this  wiring,  which  is  installed  concealed  in  approved 
fashion,  the  Union  company  furnishes  the  customer 
with  two  60-watt  lamps,  a  6-lb.  electric  iron,  an  ironing 
board,  and  a  free  inspection  certificate  (cost  $1).  These 
items,  according  to  the  company's  literature,  total  in 
value  $32.22,  representing,  therefore,  a  saving  of  $13.22 
to  the  customer,  who  pays  his  $19  in  as  many  monthly 
installments  of  $1  with  each  electric-lighting  bill. 
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TABLE  OF  UNIT  COSTS  FOR  WIRING  OLD  HOUSES  AT  CINCINNATI 


No.  of 
Outlets 

Class  A 

Single 

Flooring 

No.  of 
Outlets 

Class  A 

Single 

Flooring 

No.  of 
Outlets 

Class  A 

Single 

Flooring 

5 

$15.85 
17.85 
19.85 
21.85 
23.85 

25.85 
27.25 
28.65 
30.05 
31.45 

32.85 
34  25 
35.65 
37.05 
38.45 

39.85 
41.25 
42.65 
44.05 

24 

$45.45 
46.85 
48.25 
49.65 
51.05 

52.45 
53.85 
55.25 
56.65 
58.05 

59.45 
60.85 
62.25 
63.65 
65.05 

66.69 
68.33 
69.97 
71.61 

43 

$73.25 

44 

74.89 

26 

45 

76.53 

27 

46 

78.17 

28 

47 

79.81 

10 

29 

48 

81.45 

11 

30 

49 

83.09 

12 

31 

50 

84.73 

13 

32 

51 

86.37 

14 

33 

52 

88.01 

15 

34 

53 

89.65 

16 

35 

54 

91.29 

17 

36 

55 

92.93 

18 

37 

56 

94.57 

19 

38 

57 

96.21 

20 

39 

58 

97.85 

21 

40 

59 

99.49 

22 

41 

60 

101.13 

23    

42 

CLASS  B— MIXED  FLOORING 

Prices  as  per  Class  A,  except  as  below: 

Located  under  double  flooring,  second  or  third-story  ceiling  outlet..  $1.00  extra 

Switch  outlet  (controlling  any  center  outlet) 1 .  00  extra 

Located  under  hardwood  flooring,  second  or  third-story  ceiling  out- 
let      3.00  extra 

One  switch  outlet  (controlling  any  center  outlet) 3. 00  extra 

Additional  switch  outlets  on  same  gang  (controlling  same  center 

outlet) ,  each 1 .  50  extra 

HARDWARE 

Push-button  switches,  each $1 .  25 

PuBh-button  three-way  switches,  per  set  of  two  switches 3. 50 

Push-button  four-waj  switch 2.45 

Three-way  snap  switches,  per  pair 1 .  95 

Porcelain-base  switches,  each 0. 30 

Porcelain-base  Edison  receptacles,  each 0. 30 

Bryant  flush-plate  receptacles 0  80 

Chapman  flush-plate  receptacles,  each 1. 15 

Drop-cord  key  socket,  each 0.35 

Drop-cord  chain  socket,  each 0.  50 

Floor  receptacles 3.25 

For  wiring  old  houses  having  a  large  number  of  out- 
lets the  company  has,  with  the  co-operation  of  local 
contractors,  formulated  a  unit  schedule  of  wiring  costs 
as  reproduced  herewith.  Under  the  agreement  signed 
by  the  customer,  an  initial  payment  is  made  of  not  less 
than  25  per  cent  of  the  entire  cost,  and  the  balance  is 
paid  in  monthly  installments  as  may  be  agreed  upon. 


Load  Limiters  and  Flat-Rate  Service  for 
Miners  at  Youngstown,  Ohio 

To  make  it  profitable  to  supply  service  to  the  humble 
homes  of  miners  in  its  community  the  Mahoning  & 
Shenango  Railway  &  Light  Company,  Youngstown, 
Ohio,  has  adopted  the  practice  of  installing  flat-rate 
load  limiters  in  such  homes  and  charging  in  advance 
at  the  rate  of  $1.25  per  four  25-watt  lamps  per  month. 
Prompt  payment  is  encouraged  by  allowing  a  25-cent 
discount.  Unnecessary  burning  of  lamps  is  minimized 
by  making  the  miners  purchase  their  own  tungsten 
lamps  and  instructing  them  that  long-hour  burning  will 
require  buying  more  lamps  each  year. 

The  load  limiters  used  are  a  development  of  the 
Youngstown  company  and  cost  about  $2.16  apiece. 
Some  trouble  was  experienced  at  first  from  customers 
meddling  with  the  limiters  and  trying  to  prevent  their 
interrupting  the  circuit  when  more  than  the  contracted- 
for  load  was  connected.  This  trouble  was  partly  allevi- 
ated by  prosecuting  some  of  the  offenders,  but  repeti- 
tion had  to  be  prevented  by  inclosing  the  limiters  in 
cut-out  boxes  the  covers  of  which  are  sealed. 

Application  blanks  for  this  flat-rate  service  are 
headed  "Electric  service  for  miners'  cottages,"  in  order 
to  discourage  other  classes  of  customers,  whose  develop- 


ment as  users  of  electricity  might  be  handicapped  by 
load  limiters,  from  contracting  for  flat-rate  service  in- 
stead of  metered  energy. 

In  developing  its  business  in  the  miners'  districts  the 
company  has  found  that  a  1500-watt  connected  load  can 
be  served  from  a  1-kw.  transformer,  owing  to  diversity 
in  individual  demands.  Therefore,  assuming  that  every 
consumer  pays  promptly  and  receives  25  cents  discount, 
$15  per  month  is  obtainable  per  transformer-kilowatt. 


A  Post-Card  Help  to  Facilitate  Re- connections 

of  Rental  Property 

When  the  tenant  of  a  rented  dwelling  at  Pittsfield, 
Mass.,  moves  away  and  discontinues  electric  service, 
the  man  sent  to  the  premises  by  the  Pittsfield  Electric 
Company  to  disconnect  the  meter  carries  with  him  sev- 
eral of  the  post-card  tags  reproduced  herewith,  and 
before  leaving  the  vacant  house  ties  one  of  these  tags 
onto  the  lighting  fixture  in  the  front  hall.     Here  it 


Gentlemen  :- 

Please  have  your  representative  call  regarding  our  elec- 
tric service  atJQ_JX  Oay^^^^t^DateJ^^^iJ^±3!L 

^.  AT.  Odiu,. 


Na 


Addr, 


3«f2       RU^f     Sb^t 


THIS  POST-CARD  TAG,  ATTACHED  TO  THE  HALL  FIXTURE,  AWAITS 
THE  NEW  TENANT'S  INSTRUCTIONS  FOR  CONNECTING  UP 
ELECTRIC    SERVICE 

cannot  fail  to  be  noticed  by  the  succeeding  tenant,  who 
has  only  to  tear  it  along  the  perforated  line,  fill  in  his 
name  and  address  and  the  time  that  service  is  desired, 
affix  a  stamp,  and  drop  the  card  into  the  nearest  mail 
box,  the  post  card  being  already  addressed  to  the  com- 
pany's office.  Last  year  in  Pittsfield  the  central-station 
company  had  nearly  800  re-connections,  according  to 
H.  W.  Derry,  contract  agent,  and  the  provision  of  these 
post-card  helps  has  made  it  easier  for  intending  cus- 
tomers to  do  business  with  the  company. 


Prices  for  Wiring  Old  Houses  at  Milwaukee 

Prices  for  wiring  already-built  houses  at  Milwaukee, 
Wis.,  as  agreed  to  by  the  Milwaukee  Electric  Railway  & 
Light  Company  and  the  contractors  co-operating  with 
the  company,  are  based  partly  on  the  type  of  floors  above 
the  rooms  to  be  wired.  If  the  floors  above  are  of  soft 
wood,  the  price  per  outlet  is  $2.31,  and  if  hard-wood 
floors  are  to  be  encountered  the  charge  is  $2.47  per 
outlet.  Outlets  for  electric  ranges  are  installed  for  $15 
each.  All  wiring  contracts  secured  by  the  electric  com- 
pany's agents  are  turned  over  to  the  contractors  with 
the  understanding  that  the  central-station  company  will 
pay  the  contractors  for  the  work  at  completion  and  will 
then  collect  from  its  customers  on  a  deferred-payment 
plan. 

At  first  some  of  the  contractors  were  rather  reticent 
when  the  co-operative  plan  was  explained  to  them.  A 
few,  however,  immediately  professed  belief  in  the  suc- 
cess of  such  a  co-operative  undertaking.  Finally  the 
electric  company  set  a  limiting  date,  after  which  con- 
tractors who  had  not  agreed  to  accept  the  plan  auto- 
matically signified  their  intention  not  to  do  so.  After 
that  date  the  work  was  parceled  out  among  those  co- 
operating as  fast  as  it  was  contracted  for. 
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STATION   AND   OPERATING   PRACTICE 

I  Department  Devoted  i<>  Problems  of  Installation,  ()i><raii<>n  dud  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


How  a  Commutator  Was  Repaired 
Under  Difficulties 

Nature  of  Trouble  Encountered     How  It  Was  Remedied  and  the 

Commutator  Finally  Turned  by  a  Special    Adjustment 

of  Turning  Rig 

BY    A.    HERVEY 

The  commutator  of  the  machine  shown  in  the  accom- 
panying halftone  illustration  has  on  a  number  of  occa- 
sions given  trouble  because  of  the  mica  breaking  down 
between  the  segments  and  at  the  end  rings.  A  short 
time  ago  the  ground  lamps  started  flickering  while  this 
machine  was  in  service.  After  a  member  of  the  engine- 
room  crew  had  failed  to  relieve  the  trouble,  an  electrician 
was  called  in.  Two  segments  were  located  that  had  been 
hot  enough  to  melt  the  solder  out  of  the  joint  between  the 
bars  and  the  risers.  This  appeared  to  be  the  seat  of 
the  trouble. 

Before  the  commutator  was  opened  it  was  blown  out 
with  an  air  blast  at  the  front  and  back  to  remove  the 
copper  and  carbon  dust  and  prevent  it  from  falling 
into  the  commutator  and  giving  trouble  when  the  latter 
was  opened.  One  of  the  bars  that  showed  signs  of  be- 
ing hot   had  welded   to  the   rear-end   ring,   forming  a 


Commutator 


FIG. 


1 — METHOD    OF    ATTACHING    TURNING    RIG    TO    MACHINE, 
SHOWING  ITS   OPERATION   WITH   TOOL   UPSIDE   DOWN 


ground.  As  this  bar  passed  from  one  brush  to  the  other 
the  ground  changed  from  the  positive  to  the  negative 
bar,  causing  the  ground  lamps  to  flicker.  Considerable 
oil  had  crept  along  the  shaft  and  found  its  way  into 
the  commutator,  starting  the  trouble  by  causing  the 
binder  in  the  mica  ring  to  disintegrate.  Four  seg- 
ments were  removed  so  that  a  patch  could  be  put  in  the 
mica  ring,  as  shown  in  Fig.  2.  The  old  ring  was  meas- 
ured for  thickness,  and  two  pieces  of  special  ring  mica 
were  put  in,  with  a  thin  piece  of  clear  mica  covering 
each  of  the  four  joints.  A  high-grade  shellac  was  used 
to  hold  the  pieces  in  place  until  the  commutator  was 
tightened  and  also  to  fill  up  the  small  openings  in  the 
mica  and  keep  oil  out. 

The  risers  used  on  this  machine  were  poorly  attached 


in  the  commutator  bars,  being  merely  soldered  in  a  shal- 
low slot  in  the  center  of  the  bar.  Before  the  heated 
segments  could  be  replaced  it  was  found  to  be  neces- 
sary to  scrape  the  thin  coating  of  solder  from  the  ri.ser 
and  out  of  the  slot  in  order  to  make  a  good  joint.  If  a 
current  is  passed  through  a  soldered  joint  while  the 
solder  is  hot  enough  to  flow,  the  structure  of  the  solder 
is  so  changed  that  the  resistance  of  the  joint  is  very 
much  increased  and  will  continue  to  give  trouble  if 
worked  near  its  original  carrying  capacity,  although  to 
all  appearance  a  good  joint  has  been  made. 


FIG.  2 — SECTION  OF  PATCHED  END  RING 

When  the  commutator  was  built  amber  mica  was 
used  between  the  bars.  About  every  two  years  it  has 
been  necessary  to  remove  a  few  pieces,  and  these  have 
been  replaced  by  micanite,  which  is  supposed  to  be  able 
to  withstand  the  bad  effects  of  oil  better  than  the 
former.  At  this  time  ten  pieces  of  mica  that  showed 
signs  of  pitting  were  taken  out.  Two  pieces  were  of 
the  original  amber  and  the  rest  were  micanite,  some 
of  which  had  not  been  in  service  more  than  two  years. 
This  case  does  not,  however,  afford  a  fair  comparison 
between  the  two  grades  of  mica.  If  the  leads  had  been 
poorly  soldered  into  the  riser  or  the  riser  into  the  bar, 
a  high-resistance  joint  would  have  resulted,  causing 
imperfect  commutation  with  creepage  of  current  across 
the  mica  between  bars.  This  creepage  will  in  time 
break  down  the  mica  segment  and  thus  short-circuit 
the  bars. 

In  order  to  test  for  a  short-circuit,  after  the  leads 
were  soldered  in  and  the  commutator  drawn  tight  the 
engine  was  started  and  the  field  switch  closed.  If 
a  short-circuit  had  existed,  it  would  have  caused  one 
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FIG.  3 — RIG  IN  PLACE  ON   MACHINE  FOR  TURNING  COMMUTATOR 
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or  more  coils  to  get  hot  in  a  few  minutes,  but  none  was 
present. 

Since  it  had  been  necessary  to  turn  this  commutator 
so  often  the  owners  had  purchased  a  turning  rig  which 
was  supposed  to  fit  this  machine.  The  accompanying 
photograph  was  taken  after  one  cut  had  been  made. 
The  common  difficulty  with  turning  devices  is  that  they 
seldom  fit  a  machine  unless  made  specially  for  it.  In 
this  case  if  the  rig  had  been  put  on  the  right  side  of  the 
pedestal  it  would  have  been  necessary  to  leave  the  bear- 
ing cap  off  or  to  have  the  tool  considerably  above  the 
center.  In  the  latter  instance  in  case  the  tool  caught 
it  would  have  dug  into  the  commutator.  The  only  other 
way  by  which  the  rig  could  be  attached  was  to  put  it  on 
the  side  as  shown,  so  as  to  cut  with  the  tool  upside 
down.  Although  the  rig  was  not  so  steady  as  it  would 
have  been  if  worked  in  the  correct  position,  no  difficulty 
was  encountered. 

The  turning  rig  used  on  this  job  was  very  easily 
attached.  It  was  unnecessary  to  remove  a  single  brush 
holder  in  order  to  put  it  in  place.  The  two  screws  at  A 
in  Fig.  1  held  the  main  part  of  the  rig  to  the 
bearing  cap.  The  two  screws  B  are  screwed  against 
the  side  of  the  pedestal  to  steady  the  end  of  the  rig. 
By  loosening  the  screw  C  the  transverse-feed  length 
was  readily  adjusted.  The  end  of  the  transverse-feed 
arm  was  supported  by  the  long  screw  D  resting  on  a 
brush-holder  arm.  To  prevent  any  lateral  motion  of 
the  armature  the  screw  E  was  held  in  the  center  of 
the  shaft  by  the  adjustable  arm  F. 


Method  of  Ascertaining  Error    in   Indicating 

Instruments 

By  Perry  A.  Borden 

In  calibrating  a  wattmeter  against  an  indicating 
standard  instrument  it  is  customary  to  hold  one  instru- 
ment, usually  the  meter  under  test,  on  a  cardinal  point 
and  estimate  on  the  other  meter  the  amount  of  its  de- 
parture from  the  same  reading  when  equal  power  is 
passed  through  both  instruments.  If  neither  of  the 
instruments  is  equipped  with  an  interpolated  scale,  the 
small  deviation  from  the  cardinal  point  introduces  into 
the  reading  a  possible  error  which  may  be  a  very  con- 
siderable percentage  of  the  true  error  of  the  meter. 
Even  with  an  interpolated  scale  the  readings  will  usually 
lie  on  a  point  whose  error,  as  compared  with  that  of  a 
primary  standard,  is  not  known.  Trouble  due  to  this 
scource  is  even  more  noticeable  when  using  a  Kelvin 
balance,  where  it  is  usual  to  set  the  balance  on  the  de- 
sired point  and  make  the  necessary  interpolations  on 
the  meter  under  test. 

In  the  method  described  in  what  follows  here  both 
meters  may  be  set  on  cardinal  points  and  the  error  read 
on  the  dial  of  a  third  meter  so  connected  as  to  show  the 
difference  in  power  necessary  to  hold  the  two  meters  at 
the  same  scale  reading.  In  the  accompanying  diagrams 
A  represents  the  standard,  B  the  meter  under  test,  and 
C  a  meter  having  a  scale  reading  not  less  than  the  maxi- 
mum error  of  B.  With  only  one  source  of  potential  at 
hand  it  becomes  necessary,  in  obtaining  values  where 
B  may  be  either  above  or  below  the  standard,  to  use  a 
four-pole,  double-throw  switch  connected  as  shown  in 
Fig.  1.  With  the  switch  to  the  right  C  =  B  —  A,  while 
with  the  switch  to  the  left  C  =  A  —  B.  With  a  three- 
wire  system  the  connections  become  more  simple.,  Only 
a  two-pole,  double-throw  switch  is  necessary,  as  shown 
in  Fig.  2,  while  with  a  separate  source  of  potential  or 
a  phantom  load  to  operate  C  the  wiring  required  would 
be  as  indicated  in  the  third  diagram  of  the  accompany- 
ing illustration. 


The  method  of  operation  is  as  follows:  Whichever 
meter  is  fed  directly  through  the  main  load  is  held  by 
that  load  to  the  cardinal  point,  while  by  means  of  the 
auxiliary  load  the  other  instrument  is  held  to  the  cor- 
responding point  on  its  scale.     The  reading  of  C  will 
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FIGS.    1,    2    AND    3 — CONNECTIONS    OF    METERS    IN    WHICH    C    IS 
USED   TO   SHOW  THE   ERROR  OF  B 
Meter  A  is  a  secondary  standard  and  B  the  meter  to  be  checked. 
The  readings  of  these  two  meters  are  held  on  cardinal  points  and 
the  interpolated  error  read  on  the  third  meter  C. 

then  be  the  amount  of  power  necessary  to  make  up  the 
difference  between  the  two  meters  and  thus  indicate  the 
error  of  B. 

In  case  a  low-reading  wattmeter  is  not  at  hand,  C 
may  be  constructed  of  almost  any  dynamometer-type 
indicating  meter  by  bringing  out  the  ends  of  its  moving 
coil  and  using  it  for  current,  the  field  being  produced 
by  passing  through  the  series  coil  approximately  full 
load  current  of  the  meter.  Thus  C  may  be  given  a 
scale  of  from  5  watts  to  10  watts,  and  the  error  of  the 
instrument  under  test  read  with  greater  accuracy  than 
is  possible  with  the  direct-comparison  check  under  aver- 
age conditions. 

A  method  similar  to  the  above  can  be  used  to  advan- 
tage in  many  cases  when  checking  the  accuracy  of  volt- 
meters and  ammeters. 


Cost  of  Making  Steam  for  Building  Heat 

Results  of  Comparative  Coal  Tests  and  Data  Showing  Cost  of 

Generating  Steam  in  Six  Different  Installations  in 

New  York  City 

Some  comparative  data  on  the  cost  of  operating  heat- 
ing plants  taken  from  the  operating  records  of  a  number 
of  installations  in  New  York  City  were  presented  by 
George  W.  Martin  in  a  paper  before  the  American 
Society  of  Heating  and  Ventilating  Engineers  at  its 
recent  New  York  meeting.  A  summary  of  the  results 
of  tests  made  during  the  past  summer  on  a  150-hp. 
return-tubular  boiler  using  different  grades  of  anthra- 
cite coal  available  in  New  York  City  is  given  in  Table  I. 
These  results  show  the  lowest  cost  for  generating  1000 
lb.  of  steam  when  using  No.  3  buckwheat  coal. 

The  boiler  tested  was  in  service  for  supplying  steam 
for  industrial  purposes  and  during  all  the  tests  oper- 
ated much  under  rating.  The  usual  method  of  boiler 
testing  was  followed.  The  coal  was  weighed  back  each 
hour  to  obtain  the  hourly  evaporation,  the  quality  of 
steam  was  determined  by  calorimeter,  and  the  flue  gases 
were  analyzed  at  frequent  intervals,  the  latter  process 
being  of  great  assistance  in  determining  the  correct 
position  of  the  flue  damper.  The  feed  water  was  meas- 
ured by  a  Worthington  piston-type  water  meter,  the 
steam  output  being  measured  by  a  General  Electric 
steam-flow  meter,  while  a  St.  John  meter  measured  the 
steam  for  operating  the  boiler-feed  pump. 

In  the  use  of  forced  draft  the  author  points  out  that 
the  best  results  were  obtained  by  keeping  the  draft 
balanced;  that  is,  for  any  blower  speed  or  air  pressure 
in  the  ash  pit  the  damper  is  opened  just  enough  to  carry 
the  gases  away  from  the  furnace  and  through  the  boiler. 
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Th«  um  of  i  "  ol  controlled  combu 

that  an-  leakage  Into  the  boiler  li  largely  eliminated, 
lince  the  draft  over  the  (ire  li  much  reduced  and  much 
air  is  drawn  m  through  the  Betting, 
unparlson  of  the  east  of  strain  generation  In  b 
number  of  plants  la  given  In  Table  11  1 
were  originally  given  by  the  author  In  ■  report  of  the 
station-operating  committee  of  the   National   District 

Heating  Association,  but  they  have  been  partly  revised 
and  extended  in  two  eases  to  Include  operation  during 
the  whole  season.  All  the  plants  are  largely  for  heating, 
hence  the  load  is  subject  to  the  vagaries  of  the  weather. 


in  the  labor  costs  and  tie  u  ■•  of  forced  draft  in  burning 
the  coal.  This  ease  illustrates  the  too  frequent  condi- 
tion where  continuity  of  service  is  the  only  considera- 
tion given  the  power  plant.  No.  5  is  a  large  department 
of  about  15,000,000  cu.  ft.  contents.  Four  B.  &  W. 
water-tube  boilers  supply  steam  for  cooking,  refrigera- 
tion, operation  of  a  cash-tube  system,  hot  water  and 
heating.  No.  6  receives  steam  from  a  boiler  plant  750 
ft.  distant.  The  plant  is  operated  (only  when  heating 
is  required)  by  three  B.  &  W.  units  at  100  lb.  pressure. 
The  boiler-feed  water  comes  from  a  heater  at  a  tem- 
perature well  over  200  deg.  Fahr.     The  load  conditions 
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Moisture  in  ooal  :i-  reoeived 
Volatile  pec  pound  tlry  ooal . 
Fixed  oarbon 

Ash 

H.t.u 

Length  of  tests,  hours 

Total  ilry  ooaJ  oonaumed,  lb. . . . 

Pat  oeal  aah  and  refuse 

Total  water  fed  to  boiler,  lb ... . 
Factor  of  evaporation, 

Equivalent  water  from  and  at 

212  deg 

tower  developed 

Builders'  rating 

Per  cent  of  builders'  rating  de- 
veloped  

Efficiency  of  boiler  and  grate.  .  . 

li  coal  per  net  ton 

Fuel    cost   of    1000   lb.   steam, 

cents 

Fuel  cost  from  and  at  212  deg  . . 


No.  3 
Buck- 
wheat 


N...   1 

Buok- 

Huck- 

Paa 

u  heat 

wlicut 

Coal 

S    II 

IS 

3.4 

>.)  3 

7  a 

7    1 

76.0 

7  1    L' 

15.  I 

16.0 

18.7 

12  080 

12,1  hi 

11.961 

21 

24 

21 

5  511 

5.171 

5  531 

17   1 

17   0 

16  8 

46.275 

46.335 

51,305 

1.074 

1.077 

1.083 

49 , 600 

49  903 

55  712 

60  0 

60.8 

67 

150 

150 

150 

40 

40 

44.8 

72.3 

77.1 

84.8 

$3.15 

$3.65 

$4.40 

20.4 

21.4 

23.5 

19.0 

19.8 

21.7 

Soft 
MM. I 

No.  3 

Huck- 
«  heal 


8.3 
12.6 

76   t 

12.0 

12,944 

24 
4 .  400 

li  :i 
4"..  015 
1.076 


48.468 
58.5 
150 

39 
82.5 

$3.15 

16.8 
15.6 


The  low  evaporation  in  some  of  the  cases  is  due  to  the 
extremely  variable  loads  of  the  fall  and  spring  with 
the  attendant  standby  losses.  For  plants  that  are  oper- 
ated only  a  part  of  the  year  it  is  impossible  to  maintain 
an  efficient  labor  force  and  hence  the  economy  suffers. 
However,  a  high  cost  of  1000  lb.  of  steam  generated 
does  not  always  mean  a  high  total  cost  for  the  season, 
for  the  total  steam  generated  may  be  low  owing,  to 
proper  attention  to  the  actual  demands  of  the  building, 
and  hence  the  total  cost  for  the  season  is  kept  at  a  low 
figure. 

In  several  instances  where  the  results  cover  a  short 
period  the  apparatus  for  weighing  coal  and  water  had 
but  recently  been  installed.  Such  tests  do  not  represent 
the  performance  throughout  the  year,  but  do  convey  an 
idea  of  the  possible  economy.  In  all  the  plants  No.  3 
buckwheat  coal,  delivered  at  $2.50  a  ton,  was  burned 
with  a  balanced  draft.  Building  No.  1  is  a  twenty- 
five-story  office  structure,  covering  a  plot  of  about  9000 
sq.  ft.  The  boiler  plant  consists  of  two  Heine  water- 
tube  boilers  operated  at  70  lb.  pressure  and  supplying 
steam  for  cooking,  heating  and  hot-water  service.  The 
plant  is  shut  down  during  the  summer  and  the  steam 
for  cooking  purchased.  No.  2  is  a  large  twelve-story 
loft  building  containing  about  4,000,000  cu.  ft.  Steam 
is  used  for  manufacturing  in  large  amounts  throughout 
the  year  twenty-four  hours  a  day.  The  boiler  plant  is 
made  up  of  three  fire-tube  units.  No.  3  is  a  new 
office  building  twenty-five  stories  high,  with  a  volume 
of  about  6,500,000  cu.  ft.  The  equipment  for  heating 
and  hot-water  service  consists  of  two  Erie  City  water- 
tube  boilers,  operated  at  30  lb.  pressure.  The  boiler- 
feed  vacuum  and  sump  pumps  are  operated  by  electric 
motors.  The  boilers  are  shut  down  during  the  non- 
heating  season,  and  hot  water  is  supplied  by  a  small 
heater.  No.  4  is  a  loft  building  in  the  old  commercial 
section  of  New  York.  This  building  has  only  recently 
had  supervisory  service.    The  figures  show  extravagance 
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FIG.     1 — STEAM-GENERATING    COSTS     FOR    BUILDING     NO.     6    OF 
TABLE    II. 

and  the  general  design  for  this  plant  permit  fairly  satis- 
factory operation,  as  may  be  seen  from  the  costs. 

In  Fig.  1  the  costs  of  steam  generation  for  building 
No.  6  for  various  amounts  of  steam  generated  are  given. 
The  customer  is  billed  on  the  basis  of  readings  of  a 
meter  in  the  building.  The  full  line  in  Fig.  1  shows 
the  costs  .based  on  those  meter  readings,  while  the 
broken  line  shows  the  costs  based  on  meter  readings  in 
the  boiler  plant.  The  difference  represents  the  loss  due 
to  condensation  in  the  line. 

In  most  of  the  cases  discussed  the  boiler  grates  were 
originally  installed  for  burning  No.  1  buckwheat  with 
natural  draft.  The  change  in  the  setting  for  burning 
No.  3  buckwheat  involved  the  building  of  a  hollow  bridge 

TABLE  II— COMPARISON  OF  COST  OF  GENERATING  STEAM  IN  SIX 
PLANTS 


Number  of  Building 


1 

2 

3 

15 

365 

5 

1.611 

29.039     485 

117 

1.782     30.3 

6.15 

7.3       7.13 

30.7 

39.6 

Number  of  days 15         365          5  4  46         227 

Steam  generated,  1000  lb 1.61129.039:  485  124     10.31047.40 

Tons  of  coal,  gross 117      1.782  30.3  11.3       783      3.33^ 

Rate  of  evaporation 6.15       7.3  7.13  4.94      5.89      6.34 

Average  outside  temperature..  .      .30.7  39.6  37.0      34.  J 

Cost  per  1000  lb.  of  steam: 

Coal ;$0.191  $0.163;$0.165  $0,238 

Labor |0.049    0.093|  0.079  0.251 

Ashremoval 0.010,   0.009|  0.009  0.021 


Make-up  water 

Electric  current,  blower. 


Electric  current,  feed  pump. 

Supplies 

Repairs  and  miscellaneous .  . 


Total 

Fixed  charge  on  investment 

Total  cost  per  1000  lb.  . 


0.0141 


0.0041 
0.004 


0.005 
0.005 


0.011 
0.004 


$0,272  $0,290 
0.029    0.054 


$0,301  $0,344 


0.007    0.021 


0.007 
0.006! 
0.002; 


0.002 
0.001 


$0,275  $0,534 
0.054    0.084 


$0,329  $0,618 


$0,203  $0.19 
0.052    0.06 
0.008 
0.007 
0.008 


0.00 
0.00 
0.00 


0.004 
0.003 


0.00 
0.00 


$0,285  $0.27 
0.044    0.03 


$0,329  $0.31 


wall  with  a  cast-iron  air  box  and  damper  set  in  th 
front  of  the  wall  at  the  back  of  the  ash  pit.  A  motor 
driven  blower  was  set  outside  the  boiler  at  one  end  o 
the  bridge  wall,  a  hand-controlled  rheostat  being  use 
to  vary  the  speed  of  the  blower-motor.  The  grates  ir 
stalled  were  of  the  dumping  type  and  contain  about  1 
per  cent  of  air  space.  The  cost  of  the  installation  c 
grates,  motor-driven  blower,  rheostat  and  rebuilding  th 
bridge  wall  averaged  $3  per  boiler  horsepower.     No. 
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buckwheat  coal,  bought  in  wholesale  quantities,  costs, 
delivered  in  the  bunker,  between  $2.35  and  $2.50  a  net 
ton.  The  coal  is  from  the  Scranton  district  of  the  Penn- 
sylvania anthracite  region  and  runs  from  12,300  to 
12,900  B.t.u.  and  from  16  to  13  per  cent  of  ash.  A  poor 
grade  of  No.  3  buckwheat,  it  is  stated,  has  no  advan- 
tage over  a  better  grade  of  No.  1  or  No.  2  buckwheat, 
so  that  unless  a  good  quality  of  coal  can  be  assured  it 
is  useless  to  attempt  economies  by  burning  the  smallest 
size  of  anthracite,  even  when  it  is  mixed  with  soft  coal. 


A  Temperature  Rule  of  Thumb 

By  A.  S.  Sutcliffe 

The  writer  agrees  with  E.  C.  Parham's  contention, 
in  the  article  on  page  216  of  the  Jan.  22,  1916,  issue, 
that  it  is  a  poor  rule  which  does  not  work  both  ways. 
In  checking  over  the  problem  as  presented  by  Mr.  Par- 
ham,  however,  it  has  been  found  that  an  incorrect 
assumption  has  been  made  in  calculating  the  cold  re- 
sistance. For  instance,  with  a  room  temperature  at 
the  start  of  20  deg.  C,  a  measured  hot  resistance  of 
116  ohms,  a  final  corrected  temperature  rise  of  40 
deg.  C,  and  applying  the  rule  that  the  resistance  of 
copper  increases  1  per  cent  for  each  2x/2  deg.  C.  of 
temperature  increase,  then  40  -f-  2.5  =  number  times 
1  per  cent  of  resistance  =  16.  If  one  considers  the 
original  cold  resistance  as  100  per  cent,  then  the  hot 
resistance  is  116  per  cent  of  this  cold  resistance  value, 
and  since  the  hot  resistance  is  116  ohms,  then  the  cold 
resistance  is  116  -f- 1.16  =  100  ohms. 

This  seems  to  clear  up  the  objection  to  the  rule  as 
given  by  Mr.  Parham.  It  is  important  to  bear  in  mind 
when  applying  the  rule  to  cold  resistance  that  the 
hot  resistance  is  more  than  100  per  cent  of  the  cold 
value. 


A  Method  of  Protecting  Linemen  When  Work- 
ing on  a  Transmission  Network 
Wayne  G.  Brookins 

A  great  many  methods  are  in  use  by  transmission 
companies  to  prevent  the  energizing  of  circuits  while 
linemen  are  making  repairs  on  them.  The  practice  of 
attaching  a  tag  on  oil  switches  and  similar  apparatus 
connected  to  the  line  being  worked  on  and  filing  this 
as  a  work  record,  which  has  been  in  use  by  certain 
systems,  is  entirely  inadequate,  both  from  a  protective 
standpoint  and  as  a  record.  A  better  method  which 
has  been  devised  and  successfully  used  for  some  time 
on  the  system  of  the  Niagara,  Lockport  &  Ontario 
Power  Company  is  described  in  what  follows.  The 
scheme  calls  for  the  numbering  or  designating  by  a 
symbol  of  every  switch  on  the  entire  system. 

When  .any  particular  circuit  must  be  repaired,  the 
foreman  calls  the  central-station  operator  and  states 
that  he  is  prepared  to  work,  for  instance,  on  the 
"Cayuga"  feeder,  between  switches  No.  20  and  No.  22. 
The  central-station  operator  immediately  transfers  any 
customers  that  may  be  securing  energy  from  this  cir- 
cuit to  another  or  parallel  feeder,  and  opens  the  oil 
switch,  making  the  feeder  "dead."  He  then  continues 
to  clear  up  the  circuit  by  opening  the  air  disconnecting 
switch — no  lineman  being  allowed  to  work  on  a  circuit 
with  oil-switch  protection  only — which  we  will  assume  in 
this  case  to  be  switch  No.  20.  The  operator  will  then 
call  the  outlying  switching  station  and  request  the  at- 
tendant at  that  point  to  open  air  disconnecting  switch 
No.  22. 

After  the  attendant  at  the  "tap"  has  opened  switch 


No.  22,  he  calls  the  central-station  operator  and  reports 
the  switch  open.  The  central-station  operator,  who  has 
a  line  diagram  at  his  desk  with  various  plugs  to  desig- 
nate the  different  switches,  will  then  pull  the  plug  from 
the  board,  denoting  that  the  switch  is  open.  Next,  the 
attendant  will  be  requested  to  fill  out  a  record  sheet  such 
as  that  shown  in  the  accompanying  illustration.  In 
this  case  he  will  enter  "Attica"  (station  name)  and 
"Reed"  (line  foreman)  on  the  Cayuga  circuit,  between 
switches  No.  20  and  No.  22  at  9.20  a.  m.  The  central- 
station  operator  will  also  enter  in  the  space  provided  a 
description  of  the  line  work  about  to  be  performed. 
Next,  the  operator  will  get  in  touch  with  the  line  fore- 
man over  the  telephone  and  address  him  as  follows: 
"The  Cayuga  circuit  is  dead  between  switches  No.  20 
and  No.  22,  and  I  have  you  'marked  up'  on  the  Cayuga 
circuit  between  switches  No.  20  and  No.  22  at  the  'tap,' 
and  I  will  mark  you  up  on  the  same  circuit  at  Attica 
at  9.22  a.  m."  The  line  foreman  repeats  each  word,  in 
order  that  the  conversation  may  not  be  misconstrued. 
When  the  repair  job  is  completed,  the  line  foreman 
will  call  the  central  station  and  get  marked  clear  of  the 
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RECORD    THAT    IS    USED    TO    CHECK    UP    WORK    ON    LINES    AND 
PROTECT    LINEMEN 

line.  No  operator  is  allowed  to  clear  this  line  except 
the  man  actually  marked  up.  If  the  party  first  marked 
up  desires  to  leave  before  the  work  is  completed,  he 
will  call  the  operator  and  get  marked  clear,  and  the 
man  who  will  be  left  in  charge  of  the  work  will  in  turn 
be  marked  up  in  his  place.  The  time  the  circuit  is 
cleared  will  be  filled  in  on  the  "Men  Working  on  Line" 
sheet  in  red  ink,  followed  by  the  initials  of  the  operators 
who  cleared  the  circuit.  The  station  operator  will  then 
call  the  attendant  at  switch  No.  22  and  mark  clear  at 
that  point.  A  "mark-up"  must  be  made  at  any  point 
where  a  set  of  switches  could  be  closed  to  energize  the 
circuit  from  a  parallel  source.  After  marking  clear  at 
this  point  the  station  operator  orders  switch  No.  22 
closed,  and  in  the  meantime  the  operator  or  his  assistant 
at  the  central  station  closes  switch  No.  20.  When  both 
sets  of  air  switches  are  closed  oil  switch  No.  20A  is 
closed,  making  the  circuit  alive  and  completing  the  re- 
pair operations. 


The  Heat  Loss  from  Underground  Steam 

Mains  Measured  by  Melted  Snow 

By  T.  W.  Reynolds 

The  loss  of  heat  units  from  underground  steam  mains 
and  the  precautions  that  should  be  taken  to  save  this 
energy  by  the  selection  of  suitable  pipe  coverings  is  a 
subject  which  is  not  ordinarily  given  much  thought  by 
the  operating  engineer.  The  uncovered  ground  which 
is  often  noticed  over  these  mains  in  winter  time,  while 
a  considerable  depth  of  snow  may  lie  on  all  sides,  is  a 
good  index  to  this  loss  of  heat. 

Just  what  this  loss  in  heat  units  may  be  is  shown  by 
the  following  calculations,  based  on  observations  that 
were  made  by  Prof.  R.  C.  Carpenter  of  Cornell  Uni- 
versity at  Ithaca,  N.  Y.,  in  regard  to  the  melting  of 
snow  over  an  underground  steam  main  1000  ft.  long 
with  a  pine-wood  covering.     The  heat  units  lost  from 
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tin-  main  were  more  than  sufficient  to  melt  Quickly  all 
mimu  m  II  fell  foi  .1  distance  horizontally  of  L.6  ft.  each 
tide  of  the  main,  thus  forming  ■  pathwaj  •"•  ft.  wide 
and  i"""  ft  long  through  the  snow.    The  temperature 

of   the   .in'   ainl    snow   and    (he   depth    of    the   snowfall    as 

given  m  this  example  are  the  av<  i  r  twenty  one 

>  ears  for  the  month  of  February  • 

The  average  snowfall  vru  ii.ni  In.  Average  tem- 
perature of  the  air  and  snow  was  ^:>:j.  deg.  Fahr.   Path 

of  melted  snow    was  •"-   ft.   wide  and    1000    ft.   I«uij.r. 

,1  1.0  I         l'Ji  1000        8510  rii.  ft.  of  snow  melted. 

idering  0.126  as  the  specific  density  of  snow, 
0.605  as  the  specific  heal  of  snow,  and  62.46  lb.  as  the 
weighl  of  i  ni.  ft.  of  water,  then 

8610        0.126        62.46        27,400  lb.  water, 
and  82      25.2  (average  temperature)  =  6.8  deg.  Fahr., 

temperature   rise.. 

6.8        0.1 "><>:>  X  27,400        94,092  B.t.u. 
required  to  raise  the  temperature  of  the  snow  from  a 
temperature  of  l2r>. 2   deg.    Fahr.   to  32  deg.   Fahr.,   its 
temperature  at  the  melting  point. 

Considering  80  B.t.u.  as  the  latent  heat  of  snow, 
then, 

27,400  X  80   =   2,192,000  B.t.u. 
required  to  melt  snow  at  32  deg.  Fahr.  into  water  at  32 
deg.  Fahr. 

The  total  loss  is 

2,192,000  B.t.u.  +  94,092  B.t.u.  =  2,286,092  B.t.u. 
Allowing   13,000  B.t.u.  to  1   lb.  coal  and  disregarding 
boiler  efficiency,  this  loss  corresponds  to 

2,286,092  -f-  13,000  =  176  lb.  coal. 

This  represents  the  coal  consumption  necessary  to 
melt  the  snow  over  the  1000-ft.  steam  main  mentioned 
and  is  a  measure  of  the  heat  lost  continually  on  the 
basis  that  all  the  heat  in  the  coal  is  available.  Under 
the  best  of  conditions  not  more  than  65  per  cent  of  the 
heat  in  the  coal  can,  however,  be  utilized. 

The  additional  heat  units  required  to  raise  the  tem- 
perature of  the  water  from  the  melted  snow  to  the 
temperature  of  the  ground  immediately  above  the  main, 
and  to  evaporate  this  water,  are  not  included  in  these 
figures.  The  heat  loss  in  any  case  will  naturally  vary 
with  the  difference  between  the  temperature  of  the 
steam  in  the  main  and  the  temperature  of  the  air 'or 
snow. 


The  Value   of   Inflicting  Pain   by  a   Blow  in 

Resuscitation  After  Electrical  Shock 

By  W.  P.  Strickland 

General  Inspector  New  York   &   Queens   Electric   Light   &  Power 
Company 

Recently  one  of  our  foremen  after  climbing  a  pole 
preparatory  to  stringing  primary  wires  received  a  shock 
that  caused  him  to  fall  to  the  ground.  It  is  inferred 
that  in  adjusting  his  belt  and  shifting  his  position  his 
spur  cut  out,  and  that  to  save  himself  he  instinctively 
reached  out  and  touched  the  wires  carrying  2300  volts. 
When  the  other  linemen  and  ground  hands  reached  him 
to  all  appearances  the  man  was  dead.  One  of  the  line- 
men, following  instructions,  immediately  took  hold  of 
the  ankles  of  the  limp  body,  lifting  it  until  the  whole 
weight  rested  on  the  neck  and  then  letting  it  fall.  He 
then  took  a  pair  of  connectors  and  hammered  the  soles 
of  the  injured  man's  feet  without  removing  his  shoes.. 
Another  lineman  opened  the  man's  mouth,  pulled  for- 
ward the  swallowed  tongue  (which  occurs  in  electric 
shock)  and  was  about  to  begin  the  Schaefer  prone 
method  of  resuscitation  when  the  man  returned  to  life. 
He  was  removed  to  the  hospital  and  is  alive  and  well 
to-day,  though  suffering  severely  from  his  burns. 

For  the  past  year  the  writer  has  been  teaching  his 


men  to  strike  the  feet   without  removing  the  shoes  in  all 

electric    shock.      Some    years    ago   an    accident 

occurred   where  a  man  came   in  contact    with  6600   volts, 

fell  from  the  pole  ami  was  restored  to  consciousness  by 

means,  although  he  was  terribly  burned  and  died 

three  days  later.     Another  accident   that  came  to  the 

writer's  attention  happened  in  New  Jersey  when  a  man 
came  in  contact  with  a  wire  carrying  2200  volts.  Tins 
man  was  struck  violently  on  the  feet,  his  tongue  was 
pulled  out,  and  he  was  restored  to  consciousness  before 
I  he  arrival  of  the  doctor. 


Advantages  of  a  Circular  Manhole  in 

Industrial-Plant  Systems 

By  D.  W.  Blakeslee 

In  designing  industrial-plant  distribution  systems 
the  writer  has  been  able  to  save  many  hundreds  of 
dollars  on  underground  equipment  by  the  use  of  cir- 
cular manholes  with  radiating  conduits  as  indicated  in 
the  accompanying  diagram.  The  saving  has  been  due 
to  a  reduction  of  the  number  of  manholes  required  and 
the  shortening  of  the  conduits,  resulting  in  a  decrease 
in  the  length  of  cables  for  the  transmission  of  alter- 
nating and  direct  current  for  motors  and  illumination. 
As  many  as  sixty-four  duct  lines  have  been  passed 
through  this  type  of  manhole,  about  half  of  which  were 
three-conductor  cables,  the  remainder  being  single  and 
twin  cables. 


Conduit 


Manhole  Wall 


Conduit 


Cable  Racks 


A   CONSTRUCTION   DESIGNED  TO  REDUCE   NUMBER  OF   MANHOLES 
REQUIRED   AND   SHORTEN    CONDUIT   RUNS 

The  shape  of  the  manhole  permits  of  the  use  of  the 
minimum  amount  of  material  for  its  construction  with 
the  maximum  inclosure.  When  the  material  is  con- 
crete, another  saving  results  because  of  the  relative 
ease  with  which  the  temporary  forms  may  be  con- 
structed. 

The  plants  in  which  this  type  of  construction  has 
been  applied  are  by-product  coke  oven  and  benzol  plants. 
Although  the  ovens,  buildings,  tanks  and  the  like  are 
usually  laid  out  so  as  to  leave  rectangular  open  spaces 
between  them  to  a  certain  extent,  by  securing  full  infor- 
mation regarding  all  foundations  and  by  co-operating 
with  the  engineers  in  charge  of  steam,  water,  gas, 
sewer  and  other  underground  systems  it  has  been  found 
that  the  use  of  the  circular  manhole  with  its  radiating 
conduits  results  in  a  saving  over  the  usual  type  of 
manhole  because  of  the  relatively  larger  number  of  the 
latter  required  when  they  are  situated  in  the  open 
spaces  or  streets  so  as  to  permit  the  conduits  to  turn 
and  branch  at  right  angles. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


"The  Average  Eye"  in  Color  Pho- 
tometry 

Results  Obtained   from  a  System  of  Heterochromatic  Measure- 
ments— The  Flicker  Versus  the  Equality-of-Brightness 
Photometer 

AS  a  solution  of  the  problem  of  color  photometry 
the  use  of  the  flicker  photometer  under  speci- 
fied conditions  has  been  proposed,  in  particular 
by  Dr.  H.  E.  Ives.  To  strengthen  the  position  of  the 
flicker  photometer  there  has  been  developed  also  a  com- 
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TEST  RATIO — Y  -=-  B 
FIG.   1 — CHART  SHOWING  RESULTS  OF  OBSERVATIONS 

plete  scheme  for  the  choice  of  normal  groups  of  ob- 
servers, including  the  establishment  of  an  "average 
eye."  This  proposed  systematization  of  heterochromatic 
measurements  appeared  so  definite  and  practicable  as  to 
deserve  a  thorough  trial,  and  this  trial  has  been  made 
by  the  1915  committee  on  research  of  the  Illuminating 
Engineering  Society.  The  results  of  this  investigation 
are  given  in  a  paper  presented  by  E.  C.  Crittenden  and 
F.  K.  Richtmyer  at  the  recent  meeting  of  the  Illuminat- 
ing Engineering  Society.  The  experimental  research 
was  carried  out  in  the  laboratories  of  the  Bureau  of 
Standards. 

The  authors'  work  was  planned  to  show  the  difference 
to  be  expected  between  individuals  and  to  include  read- 
ings by  a  large  number  of  observers  so  as  to  establish 
average  or  normal  values  for  various  measurements  in- 
volving color  differences.  In  general  similar  measure- 
ments were  to  be  made  on  a  flicker  photometer  and  on 
an  equality-of-brightness  photometer  in  order  to  estab- 
lish the  relation  between  results  obtained  by  the  two 
methods  and  the  relative  certainty  of  measurements 
made  by  the  two  types  of  instruments. 

The  research  shows  that  for  accurate  heterochromatic 
measurements  a  systematic  choice  of  observers  is  essen- 
tial. Fig.  1  illustrates  the  distribution  of  114  ob- 
servers with  respect  to  the  characteristic  ratio  Y  -±-  B, 
i.e.,  the  ratio  of  transmission  of  yellow  test  solution  to 
that  of  the  blue  solution  (these  being  the  Ives-Kings- 
bury test  solutions).  The  proposed  normal  ratio  of 
transmission  of  these  test  solutions  with  a  4-watt-per- 
candle  carbon  lamp  is  1.00.  As  Fig.  1  shows,  the  actual 
agreement  with  the  assigned  value  of  unity  is  very 
good.  The  ordinates  represent  the  number  of  indi- 
viduals falling  within  a  range  of  2  per  cent;  for  exam- 
ple, between  0.890  and  0.909  inclusive  there  are  four 


observers.  The  black  rectangles  represent  "color-blind" 
observers.  The  arithmetical  average  of  the  114  ratios 
is  0.990.  If  the  three  observers  classed  as  color-blind 
are  omitted,  the  average  is  0.986,  but  actually  the  line 
between  normal  and  abnormal  color  vision  is  very  diffi- 
cult to  draw;  moreover,  the  relation  between  color  and 
luminosity  is  not  very  definite,  and  in  making  up  an 
average  luminosity  scale  there  is  little  justification  for 
ignoring  that  percentage  of  the  people  who  are  color- 
blind. On  the  other  hand,  taking  an  average  may  give 
undue  weight  to  the  abnormal  observers,  and  there  is 
some  advantage  in  taking  instead  of  the  "mean"  the 
"median"  value;  that  is,  a  value  such  that  there  are 
equal  numbers  of  observers  above  and  below  it.  In 
this  case  the  median  for  the  114  ratios  is  0.980,  and  the 
effect  of  omitting  the  three  extreme  observers  men- 
tioned is  only  to  make  the  median  fall  between  0.979  and 
0,980. 

The  differences  in  observed  values  arising  from  in- 
dividual peculiarities,  of  course,  increase  as  the  color 
difference  increases.  When  comparisons  are  made 
directly  with  a  4-w.p.c.  carbon  lamp,  a  difference  of  1 
per  cent  in  the  characteristic  ratios  of  observers  should 
result  in  approximately  the  following  differences  in 
observed  candle-power  of  a  tungsten  lamp  at  the  various 
specific  consumptions  given : 

Watts  per  Candle  Per  Cent  Cp.  Difference 
3-1  0.0 

1.4  0.1 

1.0  0.2 

0.75  0.3 

0.6  0.4 

When  plotted  in  terms  of  lumens  per  watt  these  data 
give  nearly  a  straight  line.     Fig.  2  shows  the  per  cent 
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TEST  RATIO— Y  -f-  B 
FIG.    2 — DEVIATION    FROM    NORMAL    VALUES 

deviation  from  normal  values  as  a  function  of  the  char- 
acteristic ratio  for  the  several  color  differences  indi- 
cated. Thus  an  observer  whose  characteristic  ratio 
Y-+-B  is  0.90,  in  measuring  the  candle-power  of  a 
1.2-w.p.c.  tungsten  lamp  against  a  4-w.p.c.  carbon  lamp 
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a. Mild  assign  to  th«  tung  ten  lamp 
nt  too  high,     i '"  i  0.68  w.p.c.  I 
ljunp  i„   .  n  •>  value  enl  too  high.    Of 

ti„.  iii  observe]  .  19  (1*1  per  cent  I  would  have  ob 
tained  value  oi  .i  L.2-w.p.c.  tungsten  lamp  differing 
i  p,M  cent  "i'  more  from  tin-  normal  value;  70  (61  per 
rent  i  would  have  departed  i  per  cenl  or  more  from  the 
normal  in  measuring  ■  0.66  w.px.  tungsten  lamp. 
Hence  the  Important  result  la  thai  for  measurements  on 
color  differences  of  this  type  it  is  not  necessary  to  have 
a  group  of  observera  whose  average  ratio  is  normal. 
Am  observera  may  be  used  ami  their  results  corrected 
to  the  normal  by  use  of  curves  similar  to  Fig.  2. 

to  the  comparative  merita  of  the  dicker  and  the 

equality-of-brightness  photometers  the  authors  reach 
the  following  conclusions:  With  regard  to  certainty  of 
measurement  the  dicker  photometer  shows  a  decided 
advantage  even  with  small  color  differences.  With  more 
experienced  observers,  specially  selected,  this  advantage 
would  probably  be  materially  reduced,  but  would  not  be 
entirely  lost,  because  even  when  an  observer  makes  con- 
sistent settings  on  the  equality  photometer  the  relation 
of  his  settings  to  those  of  the  normal  observer  is  un- 
certain. 

Trained  observers  are  needed  with  either  photometer, 
but  with  the  flicker  any  observer  of  fair  ability  can  make 
definite  sets  even  with  large  color  differences,  whereas 
on  the  equality-of-brightness  photometer  it  is  only  the 
exceptional  observer  who  can  do  so. 

There  appears  to  be  no  doubt  that  for  sources  having 
relatively  high  intensity  at  the  blue  end  of  the  spectrum 
the  values  given  by  the  flicker  photometer  as  used  by 
the  present  authors  depart  appreciably  from  those  ob- 
tained with  the  equality-of-brightness  photometer  as 
used  in  common  practice,  the  difference  probably  being 
of  the  order  of  3  per  cent  at  the  higher  efficiencies 
reached  by  the  present  gas-filled  lamps.  It  is,  however, 
hardly  proper  to  assume  that  the  results  obtained  by 
either  photometer  are  "right"  and  anything  different  is 
"wrong."  The  equality-of-brightness  method  of  meas- 
urement is  undoubtedly  more  closely  related  to  the  way 
in  which  the  light  is  used,  but  it  is  by  no  means  estab- 
lished that  that  method  correctly  indicates  the  relative 
usefulness  of  two  kinds  of  light.  It  must  be  recognized 
that  there  is  no  one  definite  "correct"  ratio  between  the 
intensities  of  two  lights  of  different  color.  The  relative 
candle-powers  assigned  to  a  carbon  and  a  tungsten 
lamp,  for  example,  depend  to  some  extent  on  the  con- 
ditions under  which  the  measurements  are  made.  The 
specification  of  conditions  of  measurement  must  be 
more  or  less  arbitrary,  and  the  results  obtained  cannot 
be  expected  to  be  an  exact  indication  of  the  value  of 
different  kinds  of  light  under  different  conditions.  Be- 
fore we  shall  know  much  about  the  relative  usefulness 
of  different  kinds  of  light,  much  more  experimental 
work  must  be  done.  An  important  requisite  for  such 
investigations  or  any  other  involving  the  comparison 
of  the  intensity  of  lights  of  very  different  color  is  a 
method  which  will  enable  different  experimenters  to 
make  consistent  measurements  of  the  quantity  which 
must  serve  as  a  basis  for  the  comparison  of  their  re- 
sults. The  usual  equality-of-brightness  method  of  com- 
parison certainly  does  not  fulfill  this  requirement;  the 
flicker  photometer  at  present  is  the  most  promising 
method  available. 


Generators,  Motors  and  Transformers 

Electric  Rectifiers  with  Oxide  Cathodes. — An  abstract 
of  a  paper  read  by  Professor  Wehnelt  before  the  Ger- 
man Physical  Society  in  Berlin.  The  author  had  pro- 
posed eleven  years  ago  rectifiers  with  an  oxide  cathode, 
but  only  recently  have  these  found  practical  use.     In  an 


ordinary  discharge  tube  the  principal  part  of  the  poten 
tial  drop  is  at   the  cathode.     But   in  a  tube  containing 
incande  cent  calcium  oxide  a    cathode  and  a  steel  pin  as 
anode  the  whole  drop  is  at  the  anode  and  depends  on  the 

metal  and  the  gas  which  forms  an  atmosphere.  In  the 
larger  rectifier  lubes   mercury   vapor  is   used,   in     mailer 

ones  argon.     In  former  constructions  a  platinum  sheet 

had  been  used  as  cathode  covered  with  a  layer  of  calcium 
oxide,  hut  this  layer  disappeared  alter  a  few  hours  of 
burning.  Donath  has  devised  a  method  by  which  the 
cathode  is  continuously  covered  anew  with  calcium  oxide. 
lie  does  not  use  a  platinum  sheet,  but  an  iridium  ribbon 
wound  in  form  of  a  spiral,  and  within  the  spiral  he 
places  a  pin  of  calcium  oxide,  which  evaporates  and  is 
deposited  on  the  colder  portions  of  the  iridium  ribbon. 
In  this  way  the  calcium  oxide  electrode  may  last  a  thou- 
sand hours  of  operation.  The  author  exhibited  various 
types  of  rectifiers  of  this  kind.  The  type  of  10  amp.  and 
120  volts  has  an  efficiency  of  60  per  cent  (this  includes 
the  loss  in  the  transformer).  The  advantage  of  this 
type  of  rectifier  over  revolving  converters  is  smaller 
weight  and  smaller  price  per  capacity.  In  the  discus- 
sion Orlich  pointed  out  that  the  use  of  an  oxide  cathode 
represented  the  chief  difference  from  mercury-vapor  rec- 
tifiers ;  it  needs  no  special  starting  device  and  the  appa- 
ratus is  easily  transportable. — Elek.  Anzeiger,  Jan.  2, 
1916. 

Generation,  Transmission  and   Distribution 

Cost  of  Generating  Electric  Power. — B.  Soschinski. 
— If  the  power  plant's  cost  of  generating  the  electrical 
energy  during  a  year  is  written  as  the  sum  of  the  fixed 
charges  and  the  product  of  the  total  number  of  kilowatt- 
hours  and  running  charges  per  kilowatt-hour,  it  is  im- 
portant to  define  exactly  what  shall  be  comprised  in  the 
fixed  charges  and  what  in  the  running  charges.  Four 
systems  used  in  practice  are  critically  discussed  by  the 
author,  and  a  fifth  system  is  proposed  by  him  and  is 
more  accurate.  Numerical  examples  from  several  plants 
in  practice  are  added. — Elek.  Zeit.,  Dec.  2  and  9,  1915. 

Installations,   Systems  and   Appliances 

Electricity  in  Agriculture. — Paul  Levy-Salvador. — 
A  long  article  on  the  desirability  and  necessity  of  de- 
veloping the  uses  of  electricity  in  agriculture.  He 
recommends  co-operative  associations  of  farmers  for 
this  purpose.  A  great  many  applications  of  electric 
motors  as  a  substitute  for  manual  labor  are  suggested. 
A  review  is  given  of  French  transmission  and  distribu- 
tion systems  which  have  already  done  some  work  in  this 
line,  together  with  a  map  of  the  cities  and  towns  sup- 
plied by  the  network  of  the  Sud  Electrique  Company. 
Figures  are  given  to  show  that  the  proper  application 
of  electric  power  in  agriculture  permits  a  real  financial 
saving  in  operation. — La  Revue  Elec,  Nov.  5,  1915. 

Electric  Elevators. — H.  Marryat. — An  abstract  of  a 
paper  read  before  the  (British)  Association  of  Super- 
vising Electricians.  The  author  classifies  the  different 
types  of  elevators  and  then  compares  electric  with 
hydraulic  elevators  as  to  first  cost,  running  cost  and 
maintenance  cost.  The  first  cost  is  very  much  the  same. 
A  completely  automatic  electric  elevator  may  cost  a 
little  more  than  an  ordinary  hydraulic  elevator,  but  no 
attendant  is  required  with  the  automatic  elevator,  while 
one  is  needed  in  the  other  case.  In  the  running  costs 
the  electric  elevator,  properly  constructed,  costs  less  all 
the  time.  With  a  hydraulic  elevator  the  quantity  of 
water  used  -is  the  same  whether  the  car  be  fully  loaded 
or  quite  empty,  but  an  electric  elevator  will  carry  its 
average  load  at  practically  no  cost.  With  regard  to  the 
important  item  of  maintenance  cost,  the  balance  is 
again  in  favor  of  the  electric  elevator. — London  Electri- 
cian, Dec.  24,  1915. 
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Units,  Measurements  and  Instruments 
Double  Dynamometer  Wattmeter. — C.  V.  Drysdale. 
-The  author  refers  to  the  fact  that  dynamometer 
attmeters  have  met  with  a  great  deal  of  distrust  and 
ispicion,  but  emphasizes  that  this  is  all  unjustified. 
.e  considers  the  dynamometer  form  of  wattmeter  as 
eing  the  only  one  which  combines  high  accuracy  with 
>bust  construction  and  moderate  portability.  A  sim- 
le  theory  of  the  instrument  is  given.  In  order  to  be 
icurate  it  is  necessary  to  fulfill  the  following  condi- 
ons:  The  shunt  resistance  should  be  at  least  3000 
hms  per  millihenry  of  in- 
uctance.  The  added  resist- 
ance should  have  negligible 
apacity.  Eddy  currents 
hould  be  avoided  by  keeping 
ll  metal  out  of  the  field, 
'he  current  coils  should  be 
ubdivided  to  avoid  eddies, 
bus  permitting  them  to  be 
rouped  in  series  or  parallel 
or  alteration  of  current 
ange.  The  connections  of  a 
ouble  dynamometer  for 
leasuring  the  power  in  a 
iree-phase  system  are  de- 
bribed  and  a  recent  design 
f  such  an  instrument  is  illus- 
rated  and  discussed.  The  ar- 
cle  is  to  be  continued. — Lon- 
on  Electrician,  Jan.  14,  1916. 
Best  Primary  Capacity  for 
'esla  Coils. — It  has  gen- 
rally  been  assumed  that  to 
roduce  a  maximum  voltage 
n  the  secondary  terminals 
he    resonance    relation 

,C,  =  L2C2,  as  proposed  by  Drude,  was  sufficient,  these 
rmbols  referring  to  the  inductance  and  capacity  of  the 
rimary  and  secondary  respectively.  Recently,  how- 
ler, Taylor  Jones  has  shown  that  the  above  condition 
)es  not  apply  if  the  primary  capacity  alone  is  varied. 
!  the  coupling  coefficient  has  the  value  k2  =  0.36,  fa- 
)red  by  Drude,  the  best  capacity  is  at  least  twice  as 
reat  as  the  resonance  value.  W.  Morris  Jones,  in  a 
>mmunication  to  the  Philosophical  Magazine,  has  ex- 
srimentally  tested  these  results.  With  k2  =  0.348,  this 
ilue  nearly  agreeing  with  that  which  Drude  recom- 
lends,  he  found  that  the  maximum  was  obtained  with 
ratio  of  3.3  L1C1  =  L2C2,  and  the  primary  capacity  was 
iuch  greater  than  for  the  resonance  value  given  by 
le  expression  first  referred  to  above.  He  also  found 
lat  the  experimental  curve  differed  considerably  from 
ie  theoretical  curve. — London  Electrician,  Jan.  21, 
916. 

Recording  Rapidly  Changing  Phenomena. — G.  Kei- 
ath. — A  long  illustrated  article  on  the  principles  of 
borders  for  rapidly  changing  phenomena.  The  author 
iscusses  the  period  of  free  oscillations  and  the  power 
>nsumption  of  recording  instruments  and  outlines  the 
leoretical  requirements  of  exact  recorders.  Errors 
ith  respect  to  phase  and  amplitude  depend  not  only  on 
ie  period  of  free  oscillations  of  the  oscillating  system, 
Jt  also  in  a  high  degree  on  its  damping  condition, 
he  author  describes  the  construction  of  the  oscillo- 
raph,  electrocardiograph  (based  on  the  Einthoven 
ring  galvanometer),  and  of  spark  recorders,  and  deals 
ith  the  applications  of  the  different  recorders.. — Elek. 
\eit,  Dec.  2,  9,  16  and  23,  1915. 

Electrophysics  and  Magnetism 
Effect  of  Cooling  on  Magnetic  Properties  of  Iron  and 
■\eel~ E.  Gumlich  and  W.  Steinhaus. — An  account 


of  an  investigation  carried  out  in  the  German  Reich- 
sanstalt.  If  pure  electrolytic  iron  is  heated  and  then 
cooled  at  different  rates  of  cooling,  the  magnetic  proper- 
ties can  be  very  largely  influenced  by  the  rate  of  cool- 
ing. This  is  clearly  shown  by  the  curves  below,  rep- 
resenting hysteresis  loops  of  electrolytic  iron  of  exactly 
the  same  composition  in  all  cases.  Loop  I  refers  to  the 
iron  before  being  subjected  to  heat  treatment,  loop  II 
to  the  same  iron  heated  to  900  deg.  C.  and  slowly  cooled, 
loop  IV  to  the  same  iron  heated  to  the  same  temperature 
and  more  quickly  cooled,  and  loop  III  to  the  same  iron 


heated  to  the  same  temperature  and 
quenched.  It  will  be  seen  that  slow 
cooling  yields  a  hysteresis  loop  with 
high  remanence,  quenching  a  very 
flat  loop  with  very  low  remanence. 
While  Pender  and  Jones  have  for- 
merly found  that  the  permeability 
and  the  shape  of  the  hysteresis  loop 
are  greatly  influenced  by  the  effect  on 
an  alternating  magnetic  field  applied 
during  the  cooling,  the  present  authors  could  not  con- 
firm this  result.  From  their  experiments  they  conclude 
that,  for  the  samples  which  they  used  at  least,  the  effect 
is  entirely  due  to  the  rate  of  cooling.  By  continuous 
heat  treatment  of  electrolytic  iron  they  were  finally 
able  to  produce  a  material  which  has  a  very  low  true 
remanence  and  a  very  low  coercive  force.  Such  ma- 
terial would  be  particularly  suitable  for  measuring  in- 
struments, which  heretofore  have  had  to  be  built  with- 
out iron  on  account  of  the  remanence  being  a  disturbing 
factor  when  ordinary  iron  has  been  used  as  a  material. 
—Elek.  Zeit.,  Dec.  23  and  30,  1915. 

Miscellaneous 

Silver-Palladium  Alloy. — A  note  on  a  silver-palladium 
alloy  for  use  in  contact  and  spark  devices  to  replace 
platinum,  invented  by  Paul  R.  Heyl.  This  alloy  con- 
sists of  silver  and  palladium  in  varying  proportions  ac- 
cording to  the  conditions  under  which  it  is  to  be  used. 
An  alloy  of  silver  with  2  per  cent  of  palladium  gives 
satisfactory  results  under  many  circumstances.  When 
the  contacts  or  spark  points  are  exposed  to  sulphur 
compounds  5  per  cent  or  more  of  palladium  should  be 
used.  The  alloy  which  gives  the  greatest  resistance  to 
spark  erosion  was  that  of  60  per  cent  palladium  and  40 
per  cent  silver.  Palladium  has  a  higher  melting  point 
and  lower  thermal  conductivity  than  silver,  consequently 
additions  of  palladium  to  silver  raise  the  melting  point 
and  lower  the  thermal  conductivity.  It  has  been  found 
that,  on  account  of  the  high  thermal  conductivity  of 
silver,  the  heat  from  the  spark  will  be  conducted  away 
fast  enough  to  prevent  melting  of  the  silver.  In  view 
of  this  fact  silver-palladium  alloys  with  very  high 
percentages  of  silver  can  be  used  in  a  great  many  cases 
with  entire  success. — Met.  and  Chem.  Engineering, 
Feb.  1,  1916. 
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Edward  K.  Davenport,  sales  manager 
of  the  Narraganeett  Electric  Lighting 
Company,  Providence,  R.  I.,  has  been 
re-elected  a  director  of  the  Providence 
Chamber  of  Commerce  for  a  further 
term  of  two  years  and  has  also  been 
appointed  chairman  of  the  committee 
on  rivers  and  harbors. 

Walter  R.  Moulton,  who  has  just 
been  promoted  to  the  position  of  super- 
intendent of  electric  sales  for  the  Con- 
solidated Gas,  Electric  Light  &  Power 
Company  of  Baltimore,  Md.,  has  been 
in  charge  of  the  company's  "House 
Electric"  for  several  years  past. 

W.  J.  Miller  has  been  appointed  gen- 
eral electric-vehicle  representative  of 
the  Public  Service  Electric  Company  of 
Newark,  N.  J.,  succeeding  S.  G.  Thomp- 
son, who  resigned  to  become  special 
transportation  engineer  for  the  White 
Motor  Vehicle  Company,  Cleveland, 
Ohio. 

R.  L.  Wilson,  formerly  manager  of 
the  railway  division  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  has  been 
appointed  assistant  general  superin- 
tendent and  will  look  after  trades  ap- 
prentices, employment,  working  condi- 
tions and  other  matters  of  a  similar 
nature.  Mr.  Wilson  entered  the  employ 
of  the  company  in  1893  as  a  student 
draftsman. 

Pressley  H.  Bailey  has  been  appointed 
commercial  manager  of  the  Harrisburg 
(Pa.)  Light  &  Power  Company,  to  suc- 
ceed R.  W.  Kiple,  formerly  of  Easton, 
Pa.,  who  died  soon  after  he  assumed 
the  position.  Mr.  Bailey  is  well  known 
in  electrical  and  gas  engineering  cir- 
cles of  the  Middle  West,  having  served 
nearly  fourteen  years  with  the  Logans 
Gas  &  Coal  Company  of  Columbus, 
Ohio,  and  the  Louisville  (Ky.)  Gas  & 
Electric  Company. 

Dr.  M.  I.  Pupin  was  formally  awarded 
the  Hebert  prize  of  the  Academie  des 
Sciences  of  the  Institut  de  France  at 
a  dinner  at  the  University  Club,  New 
York  City,  Feb.  17.  The  award  was 
made  for  Dr.  Pupin's  "method  of  mathe- 
matical analysis  of  electrical  circuits, 
which  is  to-day  recognized  as  classical," 
and  for  his  "discoveries  and  inventions 
in  electrical  resonance,  the  tuning  of 
electrical  circuits,  and  the  loading  of 
telephone   lines."     Dr.   C.   O.   Mailloux 


Men 
of  the  Industry 

( lhangei  in  Personnel 

and  l'"-ii i •  •  ■  > 
Biographical  Notei 


and    GanO    Dunn    officially    notified     Dr. 

Pupin  of  the  honor  conferred  upon  him 

in  the  presence  of  a  number  of  distin- 
guished guests,  including  Dr.  E.  E. 
Corthell,  Dr.  D.  S.  Jacobus,  J.  J.  Carty, 
E.  J.  Nally,  Dr.  S.  S.  Wheeler,  Dr.  C.  T. 
Hutchinson,  U.  N.  Bethell,  H.  B. 
Thayer,  H.  G.  Stott,  F.  J.  Sprague,  C.  E. 
Scribner,  W.  V.  King  and  Theodore  N. 
Vail. 

Robert  M.  Feustel,  a  member  of  the 
firm  of  Sloan,  Huddle,  Feustel  &  Free- 
man, consulting  engineers,  Madison, 
Wis.,  has  been  engaged  to  make  a 
physical  valuation  of  the  Bay  State 
Street  Railway  of  Boston,  Mass. 

Harry  Hartwell,  who  has  been  con- 
nected with  the  Pearson  Engineering 
Corporation  of  New  York  for  the  last 
four  years  as  assistant  to  the  vice- 
president,  has  been  appointed  acting 
general  manager  of  the  Winnipeg  Elec- 
tric Railway  Company,  Winnipeg, 
Canada. 

W.  E.  Playter,  who  was  formerly  su- 
perintendent of  the  Mayfield  (Ky.) 
Water  &  Light  Company,  has  resigned 
as  chief  engineer  of  the  Collinsville 
works  of  the  St.  Louis  Smelting  &  Re- 
fining Company,  having  been  appointed 
superintendent  of  the  Collinsville  plant 
of  the  South  Illinois  Light  &  Power 
Company.  Mr.  Playter  will  take 
charge  about  March  1. 


Fred  H.  Scheel,  the  chairman  of  the 
committee  on  residence  lighting  of  the 
newly  organized  Lighting  Sales  Bureau 
of  the  National  Electric  Light  Associa- 
tion, is  commercial  manager  for  the 
Public  Service  Company  of  Northern 
Illinois  at  Streator,  111.,  and  is  one  of 
the  original  organizers  of  the  Lighting 
Sales  Bureau.  The  report  of  the  com- 
mittee which  is  now  in  preparation  will 
describe  various  methods  of  securing 
residence  business  and  present  details 
and  results  of  those  most  successful. 


G.     D.     SHEPAKDSON 


Prof.  George  D.  Shepardson,  who  h 

just  completed  a  quarter  century 
service  as  the  head  of  the  electrical  t 
gineering  department  of  the  Universi- 
of  Minnesota,  Minneapolis,  was  t 
guest  of  honor  at  a  congratulate 
dinner  at  the  Hotel  Radison  Feb.  , 
tendered  by  his  friends,  associates  a  I 
former  students  in  the  Northwest.  T: 
banquet  proved  to  be  an  interests 
occasion,  and  in  addition  to  reminisce 
and  congratulatory  addresses  by  ma 
graduates  and  former  students  of  1: 
electrical  school,  a  large  number 
letters  and  telegrams  were  recehl 
from  all  parts  of  the  country  f r  i 
graduates  and  from  other  engineeri; 
friends  and  colleagues  of  the  guest  " 
honor.  The  feature  of  the  evening  vi 
a  series  of  lantern  slides  showing  t 
various  graduating  classes  from  e 
first,  in  1891,  to  last  year's  class.  - 
eluding  the  class  of  1916,  the  graduas 
of  the  department  now  number  S», 
while  at  least  1500  other  students  h;e 
received  electrical  instruction  in  e 
Minnesota  department  during  Profesr 
Shepardson's  twenty-five  years  f 
service. 

T.  Lee  Miller,  who  for  the  last  e 
years  has  been  assistant  to  the  pri- 
dent  of  the  Toledo  Railways  &  Li  it 
Company,  Toledo,  Ohio,  in  charge  >f 
purchases  and  car  maintenance,  I 
been  appointed  manager  of  the  frw 
York  office  of  the  Sangamo  Elecic 
Company,  50  Church  Street. 


Obituary 

Charles  G.  Burke,  a  pioneer  invenr 
in  telegraphy,  who  died  recently 
home  in  Brooklyn,  at  the  age  of  eiglv. 
was  the  first  to  introduce  the  userf 
automatic  transmitters  for  submane 
cable  messages.  He  devised  a  sys m 
in  which  the  messages  were  tns- 
mitted  by  dot  impulses  only,  the  ree'd 
being  read,  however,  in  dots  and  das  s. 
This  result  was  accomplished  by  reacg 
the  periods  between  the  impulses  inslid 
of  the  impulses  themselves;  in  this  >}' 
a  long  space  indicated  a  dash  an  a 
short  space  a  dot.  The  Burke  sysm 
overcame  inductance  difficulties  ariig 
from  charging  the  cable  on  long  or  C'h 
impulses,  and  thus  facilitated  the  rey- 
ing  of  cable  messages. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


American  Concentric- Wiring  Fixtures  on  the  Market 


In  a  recently  issued  folder  the  General  Electric  Corn- 
any,  Schenectady,  N.  Y.,  announces  the  readiness  for 
larket  of  nearly  two  dozen  devices  adapted  to  bare  con- 
mtric  wiring,  including  cut-outs,  junction  boxes,  snap 
pitches,  sub-bases,  key  and  keyless  receptacles,  pull 
?ceptacles,  polarity  caps,  fused  and  fuseless  rosettes, 
xikets,  clamps,  and  two  tools.  The  last-named  consist 
I  special  pliers  for  cutting  and  stripping  the  wire  and 

bending  tool  for  curving  the  material  in  making  neat 
ins. 

The  list  prices  range  from  1  cent  for  supporting 
amps  to  $1.10  for  a  combined  three-wire,  two-circuit 
;vitch  and  plug  cut-out.  All  these  parts  have  a  stand- 
rd  catalog  number  and  are  sold  in  standard  packages 
I  100  each,  with  the  exception  of  the  clamps,  which 
re  sold  in  lots  of  500  each. 

Bare  Concentric  Conductor 
The  wire  so  far  applied,  taking  the  No.  14  size,  is 
rimarily  an  inner  conductor  surrounded  by  an  insulat- 
ig  wall  and  jacketed  over  all  with  a  closed  metal  sheath 
aving  at  least  as  large  a  carrying  capacity  as  the 
tner  conductor.  The  finished  wire  measures  0.22  in. 
jqx  all.  The  wire  illustrated  in  the  folder  has  a  single- 
raided,  rubber-insulated,  solid  conductor,  National 
lectric  Code  standard. 

The  outer  conductor  is  composed  of  tinned  sheet  cop- 
ir,  folded  longitudinally  around  the  wire  with  a  full 


lap,  giving  uniform  and  double  thickness.  The  tinned 
sheath  is  soldered  where  it  laps,  so  that  it  forms  a  con- 
tinuous water-tight  and  gas-tight  jacket  having  a  con- 
ductivity in  excess  of  No.  12  B.  &  S. 

Concentric-wiring  devices  listed  in  this  folder  have 
been  developed  for  use  on  single  circuits  or  660-watt 
branch  circuits  in  the  wiring  of  existing  buildings. 
The  folder  emphasizes  the  ease  with  which  this  wire  can 
be  installed  without  disturbing  wall  decorations,  being 
run  directly  on  the  surface  of  the  wall  and  covered  with 
paint  or  paper. 

Fittings  and  Joints 

The  fittings  are  so  arranged  that  joints  can  be  well 
and  quickly  made  by  expert  workmen,  and  they  are  so 
designed  that  the  grounded  sheath  is  continuous 
throughout  the  system.  Because  of  the  possibility  of 
injuring  the  rubber  insulation  on  the  wire  the  use  of 
solder  is  considered  inadvisable.  The  outer  sheath  is 
necessarily  grounded  at  the  service  switch.  In  view  of 
the  fact  that  this  material  will,  in  all  probability,  find 
its  most  general  use  in  the  smaller  and  more  inexpen- 
sive homes,  only  the  surface  devices  are  shown  in  the 
folder.  There  are  being  developed  flush  switches  and 
flush  plug  receptacles  for  use  with  this  wire. 

The  concentric-wiring  system  can  be  installed  at 
present  only  by  special  permit  from  the  local  insurance 
or  municipal  inspection  bureaus. 


loring  Machine  for  Electrical 
Construction  Work 

The  chain-drive  boring  machine  shown 
irewith  is  a  handy,  inexpensive  device 
hich  should  have  an  especial  appeal 


CHAIN-DRIVE   BORING   MACHINE 

r  central-station  interests  and  elec- 
ical  contractors.  It  is  of  sturdy  con- 
ruction,  can  be  easily  handled,  and 
eighs  only  16  lb.    The  machine  can  be 


operated  in  either  position,  as  shown  in 
the  illustrations.  Where  it  is  employed 
for  boring  holes  through  joists  or  stud- 
ding from  the  floor  below,  a  steel  ex- 
tension rod  telescoping  into  wrought- 
iron  tubing  allows  the  desired  adjust- 
ment for  ceiling  7  ft.  to  8  ft.  high.  The 
outside  bearing  for  the  upper  sprocket 
wheel  keeps  the  bit  at  right  angles  to 
the  chain  and  tubing.  On  new-construc- 
tion work  where  floors  are  not  laid,  or 
in  the  wiring  of  old  buildings  where  one 
or  two  boards  have  been  removed,  the 
operator  can  use  the  machine  on  top  of 
the  joist  to  even  better  advantage  than 
from  the  floor  below.  When  operated 
in  this  position  a  cross-bar  with  foot 
pedal  is  attached,  thus  supporting  the 
machine  on  the  joists  and  permitting 
the  use  of  the  foot  for  starting  the  bit. 
The  outfit  may  be  provided  with  10/16- 
in.  or  11/16-in.  bit  as  desired.  The 
boring  machine  is  being  made  by  the 
Bowlus  Manufacturing  Company, 
Springfield,  Ohio. 


Socket  for  Preventing  Theft 
of  Lamps 

To  fill  the  demand  for  a  "Mogul-base" 
socket  from  which  it  is  impossible  for 
an  unauthorized  person  to  remove  the 
lamp,  Pass  &  Seymour,  Inc.,  have  de- 


veloped the  No.  597  "Shurlock"  socket 
shown  herewith.  This  socket  is  fitted 
with  a  double  "Shurlock"  device,  as  it  is 
called,  which  holds  the  lamp  base  rigid- 
ly, it  is  claimed,  without  in  any  way 
distorting  the  base  of  the  lamp;  thus 
the  lamp  is  kept  straight.  The  ease 
with  which  the  lamp  may  be  locked  or 
removed  by  the  proper  person  is  a  fea- 
ture, the  manufacturer  points  out,  in 
favor  of  the  installation  of  this  socket 


LARGE-SIZED  LOCKING  SOCKET 

wherever  a  high-efficiency  unit  is  de- 
sired for  permanent  installation.  It  is 
not  so  much  the  loss  of  the  lamp  itself 
which  is  usually  to  be  deprecated  as  it 
is  the  fact  that  the  space  to  be  illumi- 
nated will  be  left  in  darkness  should 
the  lamp  be  removed  or  stolen.  There- 
fore the  value  of  this  device  lies  largely 
in  its  prevention  of  the  removal  or  theft 
of  lamps. 
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Electric   Incubators,   Brooders 
and  Bgg  Test 

of    electricity    for 

hatch  ding    chicken     and 

.    becoming   batter  and 

ed,  and  the  convenience 

and    adaptability    of    electric    device 

ovei    those   operated   by   gasoline,  gas, 


FIG.  1 — ELECTRIC  INCUBATOR  WITH  CAPAC- 
ITY   OF    SIXTY-FIVE    EGGS 

steam  and  kerosene  easily  place  them 
in  the  front  wherever  electric  service 
is  available. 

Among  the  advantages  claimed  for 
electric  incubators  are  simplicity  of 
operation,  close  control  of  both  heat 
and  moisture,  perfect  ventilation,  ab- 
sence of  smoke,  soot,  fumes  and  odors, 
safety  with  respect  to  danger  from  fire, 
etc.  The  electric  incubator  has  also 
proved  itself  of  great  convenience  in 
towns  where  either  the  law  or  insur- 
ance regulations  forbid  the  use  of  oil- 
lamp  incubators  in  certain  types  of 
buildings. 

In  the  accompanying  illustrations  are 
shown  several  views  of  incubators  and 
hovers  heated  by  carbon-filament 
lamps.  The  incubator  shown  in  Fig.  1 
is  of  metal  construction,  the  outside 
casing  being  of  heavily  enameled  sheet 
steel  and  the  inside  or  egg  chamber  of 
heavy  galvanized  iron.  The  dead-air 
space  between  the  two  is  insulated  with 
a  sanitary,  fireproof  material.  Ventila- 
tion is  controlled  from  the  outside  by  a 
metal  slide  in  the  bottom  of  the  in- 
cubator, by  means  of  which  the  intake 
of  air  can  be  easily  and  correctly  regu- 
lated. The  moisture  or  humidifying 
tank  is  on  a  flange  attached  to  the  side 
of  the  egg  chamber,  sliding  in  or  out 
and  being  easily  accessible.  The  elec- 
tric wiring  is  placed  between  the  outer 
and  inner  metal  parts  of  the  removable 


top  lid  of  the  machine,  bo  i  hat  nothing 
po  ed  except   the    ockel     for  the 
hull,    and  <li<-  circuit  breaker. 

•|'li,     i  ire    of    heavy 

vanized  a  ire,  and  the  sizes  ai  e  gradu 
ated  o  thai  i  ach  ingle  tray  will  hold 
about  l"11  eggs,  making  the  ; 
for  an]  one  to  handle.  Where  the 
dimensions  permit,  the  egg  trayi  arc 
made  in  sectional  squares,  so  that  the 
position    of   the   eggs    relative   to    the 

center,  sides  anil  coiners  of  the  Con- 
tainer can  be  changed  without  actually 
touching  the  eggs  themselves.  Solid 
removable  bottoms  with  perforated 
sheet  and  sliding  ventilators  are  pro- 
vided. In  addition  to  the  asbesto 
lining,  the  dead-air  space  in  the  top  is 
packed  with  mineral  wool,  and  the  sides 
with  a  triple  layer  of  prepared  paper 
and  felt.  The  machine  is  equipped  with 
double-glass  windows  in  the  door  so 
that  each  part  of  the  interior  is  always 
visible.  A  card  slide  is  attached  to  the 
side  of  the  machine  for  keeping  records 
of  the  hatch. 

The  temperature  of  the  incubator  is 
controlled  by  a  thermostat  which  auto- 
matically regulates  and  controls  the  de- 


FIG.    3 — ELECTRIC    EGG    TESTER 

gree  of  heat  required  in  the  incubator. 
When  the  temperature  rises  a  quarter 
degree  above  the  point  at  which  the 
thermostatic  circuit-breaker  has  been 
set  the  circuit  is  automatically  broken 
and  the  current  is  shut  off  from  the 
lamps.  As  soon  as  the  temperature 
falls  a  fraction  of  a  degree  below  the 
point  at  which  the  machine  is  set  the 
circuit  is  automatically  re-established. 
At  a  rate  of  10  cents  a  kilowatt-hour 
it  is  said  to  cost  only  a  trifle  more  to 
hatch  by  electricity  than  by  oil  or  hot 
water.  Of  course,  where  the  rates  are 
much  lower  the  difference  in  cost  is 
either  eliminated  or  the  advantage  can 
be  placed  on  the  side  of  the  electrically 
operated  machine.  It  is  claimed,  how- 
ever, that  at  the  above-named  price  the 
small  additional  excess  in  cost  is  more 
than  offset  by  the  increased  percentage 
of  chickens  hatched,  the  time  saved 
over  that  spent  in  operating  other  de- 


for    hatching   and    brooding,  td 
ice    of    worry    us    to    the    oul 
and    the   Superior   vitality   of  the  youni 
fowls,  together  with   the  absolute 
of  fire  1 1  I.      The  all  metal  const  i  i 
of  the  machine  shown  herewith  pi 
it   to  be  easily  cleaned,  and  it  is  I 
fore     far     more       unitary     than    the    oil 

types  of  wood  machine  . 

Of   course,    in    producing   chicks   b 
artificial   means  the   mere  hatchii 
the  eggs  is  only  "half  the  battle." 
chicks   must    be    reared,   and    statistii 
show  that  only   about  one-half  of  th 
chicks    hatched    reach    maturity.      Thi 
large  mortality  is  caused,  it  is  cla 
by    disease,   usually    the   result   of  im 
proper  brooding.    In  the  absence  of  th 
motherly  hens  to  watch  over  the  brood 
produced    by    artificial    incubation,   a 
especially  to  keep  them  warm  at  trigs 
electrically  heated  hovers  have  been  di 
veloped.      In    the    illustration   herewit 
is  shown  a  hover  which  is  of  simila 
construction    to    that   of   the   incubate 
described  above,  being  of  metal,  ligh 
in   weight,   portable,   and   perfectly   i: 
sulated.     A  curtain  of  felt  is  employ 
for    providing    shelter    for   the    chick 
No  thermometer  is  needed  because  th 
proper  degree  of  heat  necessary  t' 
the  chicks  is  computed  in  advance,  it  i 
pointed  out  by  the  manufacturer,  ai 
the  hovers  are  equipped  with  bulbs  a< 
cordingly.     The  advantages  of  an  ele< 
trically  operated  hover  over  one  heate 
by  kerosene  or  coal  are  similar  to  th'. 
which     make     the     electric    incubator 
superior  to  other  types  of  machines. 

In  Fig.  3  is  shown  an  egg  tester 
all-metal  construction  with  a  reflect'; 
6  ft.  of  flexible  wire  and  plug  attacl 
ment.  This  device  is  especially  we 
adapted  for  use  in  eliminating  nor 
fertile  eggs  from  a  prospective  hatel 
It  may  also  be  utilized  as  an  eg£ 
candling  box.  The  apparatus  describe 
above  has  been  developed  by  the  Lo-Gl 
Electric  Incubator  Company,  76  Greer 
wich  Street,  New  York. 


Automatic  Alarm   System   fc 
Water  Tanks 

An  alarm  or  signal  system  for  pr 
viding  a  means  of  automatically  supe 
vising  the  "floating"  water  level  i 
water  tanks  or  other  places  betwee 
any  predetermined  points  and  indica 
ing  either  maximum  or  minimum  cor 
ditions  has  been  developed  by  Lou 
Stern,  120  North  Seventh  Street,  Phils 
delphia,  Pa.  The  automatic  circuit  coi 
troller   shown  herewith   is  designed 


FIG.   2 — HEALTHY   CHICKS   REARED   WITH   ELECTRIC    HOVER 


FIG.   4 — MODERN   CHICKEN    FARM   WITH   ELECTRIC  EQUIPME? 
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cut  off  instantly  the  battery  circuit 
from  the  tank  float  or  other  means  of 
contact,  hold  the  circuit  open  all  the 
time  the  high-level  or  low-level  contact 
remains  closed,  and  then  to  close  it  as 
soon  as  the  water  moves  toward  a  mean 
level  and  clears  the  contact.  The  ac- 
tion is  accomplished  by  means  of  an 
"intermediate  contact"  placed  very  close 
to  the  high-level  and  low-level  contact. 
The  alarm  is  therefore  always  properly 
connected,  it  is  claimed,  so  as  to  register 
either  high-water  or  low-water  levels 
without  any  attention  on  the  part  of 
the  attendant.  The  alarm  bells  or 
visual  indicating  devices  are  operated 
by  the  closing  of  a  local  relay  contact. 
The  battery  for  operating  the  signal  is 
arranged  in  two  groups,  one  for  the  line 
and  the  other  for  local  bells,  thereby 
providing  a  system  which  is  said  to  be 
very  flexible  and  allowing  for  the  varia- 
tion of  either  line   or  local   conditions 


AUTOMATIC    CONTROLLER    FOR    WATER- 
LEVEL   SIGNAL  SYSTEMS 

or  resistances  without  one  interfering 
with  the  other.  The  manufacturer 
points  out  that  the  latest  type  of  "Fara- 
day" bells  are  utilized  and  that  all  parts 
of  the  system  are  easily  accessible  and 
adjustable.  Three  testing  buttons  are 
provided,  as  shown  in  the  illustration, 
for  testing  the  condition  of  the  battery 
and  the  alarm  bells.  These  buttons 
operate  the  bells  and  controller  in  pre- 
cisely the  same  manner  that  the  float 
does.  The  "Shamrock"  tank  float  is 
employed  in  conjunction  with  the  alarm 
system.  The  system  requires  four  wires 
to  be  run  to  the  water-tank  float,  but 
it  can  be  connected  to  an  old-style 
three-wire  system  by  using  a  ground 
for  one  wire,  thereby  reducing  the  cost 
of  wiring  if  there  is  an  old  system  in 
use. 


Aluminum  Pole  Tag 

A  solid-aluminum  pole  tag  is  being 
placed  on  the  market  by  the  Benedict 
Manufacturing  Company,  East  Syra- 
cuse, N.  Y.,  and  was  developed  by  a 
practical  central-station  man,  the  man- 
ufacturer points  out,  who  wanted  to 
eliminate  the  expensive  process  of  sten- 
ciling poles  on  his  company's  lines. 
[The    tags    can    be    numbered    consecu- 
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tively,  and  the  initials  of  the  company 
can  also  be  shown  if  desired.  The 
price  of  the  tags  varies,  of  course,  with 
the  price  of  aluminum,  and  is  100  per 
cent  above  that  which  it  is  when  the 
price  of  the  metal  is  normal.  Figures 
given  by  the  manufacturer  state  that 


SOLID-ALUMINUM     TAG     FOR     NUMBERING 
POLES 

it  takes  a  man,  working  at  $3  a  day, 
ten  days  to  stencil  1000  poles.  In  ordi- 
nary climates  the  stenciling  must  be  re- 
newed every  two  years,  making  the  cost 
of  stenciling  1000  poles  $15  a  year,  or 
$225  for  fifteen  years,  the  average  life 
of  the  poles.  On  the  other  hand,  200 
tags  can  be  installed. a  day  by  one  man, 
it  is  asserted,  making  the  total  cost  of 
the  tags  (when  these  are  bought  in 
quantities  of  1000  or  more  at  the  pres- 
ent price  of  5  cents  a  tag)  $50  for  1000 
poles,  which,  plus  the  labor  cost,  figur- 
ing that  the  tags  last  as  long  as  the 
poles,  is  much  lower  than  the  total  cost 
for  stenciling.  The  aluminum  tags  are 
also  advantageous  because  they  do  not 
corrode  or  rust. 


Electric    Washer    with    Tubs 

Revolving  Around  Center 

Post 

The  washing  machine  shown  in  the 
accompanying  illustration  is  so  de- 
signed that  the  washer  tub  and  the 
two  auxiliary  tubs  utilized  for  rinsing 
or  other  purposes  may  be  revolved 
around  a  single  center  post,  so  that 
they  can  be  placed  in  different  positions 
as  required.  The  motor  is  placed  above 
the  drive  wheel,  as  shown  in  the  illus- 
tration, to  reduce  to  a  minimum  the  lia- 
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ELECTRIC      WASHER      WITH      TUBS      THAT 
REVOLVE  AROUND  CENTER  POST 

bility  of  danger  from  splashing.  The 
washer  is  of  quarter-sawed  cypress 
wood  with  a  heavy  though  narrow 
stave.  The  frame  is  of  gray  iron  cast- 
ing, while  some  of  the  parts  are  of  soft 
steel  and  others  are  malleable  castings. 
The  revolving-tub  feature,  it  is  pointed 
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out,  permits  the  machine  to  be  used  in 
a  small  space.  The  tub  rests  can  be 
taken  off  without  removing  a  bolt.  The 
machine  is  simple  in  design  and  can  be 
taken  down  in  a  few  minutes.  It 
weighs  300  lb.  complete.  Camp  Broth- 
ers &  Company,  of  Washington,  111.,  are 
placing  this  washing  machine  on  the 
market. 


Interchangeable-Letter  Electric 
Sign 

A  recently  developed  type  of  inter- 
changeable-letter electric  sign  which  is 
particularly  well  adapted  for  use  in 
front  of  motion-picture  theaters  where 
it  is  frequently  desired  to  make  new 
announcements  in  large  display  letters 
has  been  placed  on  the  market  by  the 
Flexlume  Sign  Company,  1443  Niagara 
Street,  Buffalo,  N.  Y.  The  sign  is 
made  up  of  relief  letters  of  opal  glass 
set  in  a  neat  and  strong  galvanized- 
sheet-steel  box  of  length  and  width  to 
suit  conditions  as  to  space  allowed,  the 
number  of  lines  of  letters  required,  etc. 
Longitudinal  openings  are  left  in  the 
frame  with  grooves  at  the  top  of  the 
openings  within  which  are  inserted  the 
letter  plates  containing  the  raised  let- 


INTERCHANGEABLE-LETTER  SIGN  IN  FRONT 
OF    THEATER 

ters.  The  great  advantage  of  this  type 
of  sign,  of  course,  is  the  rapidity  and 
ease  with  which  changes  in  lettering, 
without  altering  the  lamps  or  wiring 
arrangement,  can  be  made.  Further- 
more, it  is  pointed  out,  on  account  of 
the  unusual  clear  reading  qualities  of 
the  opalescent  letters,  more  letters  can 
be  crowded  into  a  narrower  space  than 
with  the  ordinary  type  of  sign,  so  that 
greater  efficiency  can  be  obtained  with 
comparatively  small  space.  For  an  or- 
dinary double-faced  interchangeable- 
letter  sign  in  three  lines  of  letters,  with 
letters  8  in.  high,  the  width  of  the  sign 
will  be  about  3  ft.  and  the  length  10  ft., 
and  twelve  letters  can  be  utilized  in 
each  line  on  a  side.  In  this  case  forty- 
five  40-watt  tungsten  lamps  would  be 
required  for  brilliant  illumination.  The 
weight  of  such  a  sign,  uncrated,  would 
be  about  600  lb.  with  all  letters  in  place. 
The  sign  can  be  furnished  in  either  the 
single-face  or  double-face  types  and  for 
letters  with  heights  of  4  in.,  6  in.,  8  in. 
or  24  in.,  as  desired.  The  lamps  and 
wiring  are  completely  inclosed  from  the 
weather  and  may  be  colored.  The  back- 
ground of  the  sign  is  finished  in  baked 
enamel  and  can  be  colored  and  trimmed 
to  suit  the  taste  of  the  purchaser.  Il- 
luminated borders  and  flashing  effects 
can  be  built  into  the  sign  if  desired. 
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I  )<  01  Switch 

h  with  a  revolving  but 
ton  in  the  tip  of  tin-  plunger  ha     re 
eently  boon  developed  by  t fi<-   Hart   A 
nun  Manufacturing  Company,  842 
Capitol  Avenue,  Hartford,  Conn.    When 
the  door   i-   closed   the   striking   plate 
sinlr     across   the   top   of   the   plunger 
while     pressing     the     plunger     down, 
Without  such  a  frictionless  ti|>,  the  man 
ufacturers  point  out  thai  the  sidewise 

thrust   of  the  ordinary  door  switches   is 

a  very  greal  strain  on  the  mechanism 


DOOR    BWTTCB     Willi    I  KUTIONLESS    TIP 

and  decreases  materially  the  life  of  the 
switch.  The  switch  is  provided  with  a 
compensating  mechanism  so  that  a  con- 
siderable shrinking  or  swelling  of  the 
woodwork  will  not  affect  the  working 
of  the  switch. 


Small  Electric  Blower 

A  small  motor-driven  blower  which 
is  equipped  with  a  speed  regulator  so 
that  it  can  provide  any  kind  of  blast 
desired  is  shown  in  the  accompanying 
illustration.  It  is  especially  adapted 
for  use  in  blowing  forge  fires  and  in 
candy  factories  where  a  concentrated 
heat  is  required  for  producing  a  blow- 
torch flame  in  connection  with  either 
natural  or  artificial  gas.  It  may  also 
be  utilized  in  factories  for  blowing  and 
exhausting  foul  air,  lint,  dust,  etc.,  in 
coal-mining  regions  for  forcing  air  into 
the  fire  boxes  of  residence-heating  fur- 
naces, where  a  cheap  grade  of  coal  or 
slack  is  used  (in  this  case  being  auto- 
matically operated  by  a  thermostat 
which  engages  the  speed  regulator), 
and  in  connection  with  hot-air  furnaces 
for  forcing  hot  air  through  the  furnace 
pipes  instead  of  allowing  it  to  radiate, 
so  that  a  building  can  be  quickly  heat- 
ed in  the  morning  or  other  time  when 
desired  (the  speed  regulator  in  this 
case  being  placed  in  one  of  the  living 
rooms     so     that    the     blower     can     be 


MOTOR-DRIVEN     BLOWER     WITH     SPEED 
REGULATOR 

started  and  stopped  without  going  into 
the  basement).  The  manufacturer  of 
the  device,  the  Rosewater  Electric  Com- 
pany, 3110  Croton  Avenue,  Cleveland, 
Ohio,  also  points  out  that  it  is  well 
adapted  for  use  as  a  blower  for  cooling 
off    and    drying    purposes    in    factories 


and   al    ■■   |      .1    \  enl  ilatoi         The    machine 

1     opg] ftted    bj    a    1  1.  hp.    motor   ami 

the    I. la, I    Ian    1      eniii«|\    of   alum iiiuin, 

r  i\  ing  a  powerful  bla  i .  it  Is  declared, 
with  a  minimum  weight  on  the  bear- 
Inge.  All  pai  1  are  Inclo  led  in  a  du  I 
proof  case  Extra  large  bearings  of 
ant  1  ("rut  Km  beai  ing  metal  and  large 
self  feeding  oil  cups  are  also  employed 

00   the  machine,  which  may  be  operated 
from    an    ordinary    lighting    socket. 


Automatic  Electric  Water  Sys- 
tem for  Pressure-Tank  Use 

The  "Fig.  :!()•'!  Hazel"  automatic  elec- 
tric pumping  system  shown  herewith 
has  been  developed  for  use  in  connection 
with  pressure  tanks  of  various  sizes 
for  supplying  water  in  homes,  thereby 
replacing  hand  pumps,  water  lifts, 
or  other  types  of  power  pumps.  It  is 
automatic  and  practically  noiseless  in 
operation  and  will  deliver  approxi- 
mately 1000  gal.  of  water  for  6  cents 
with  energy  purchased  at  10  cents  a 
kilowatt-hour.     The   pump   is   designed 


AUTOMATIC    MOTOR-DRIVEN    PUMPING 
OUTFIT 

to  maintain  automatically  a  pressure 
of  20  lb.  to  40  lb.  in  the  tank  at  all 
times  without  attention  from  the  user 
except  for  occasional  oiling.  The  outfit 
consists  essentially  of  a  special  type 
overload-start  1/6-hp.  Emerson  motor, 
which  is  fully  inclosed  to  protect  the  in- 
terior windings  from  dampness  of  base- 
ments, a  pump  with  drop-forged-steel 
crank  shaft  running  in  removable  phos- 
phor-bronze bearings,  automatic  start- 
ing and  stopping  device,  1.5-in.  flat  end- 
less belt  to  extend  from  flanged  pulley 
on  motor  to  20-in.  drive  pulley  on  pump, 
and  automatic  spring  belt  tightener,  all 
of  which  are  mounted  on  a  strong  cast- 
iron  frame  bolted  to  a  heavy  cast-iron 
base.  To  simplify  the  installation  of 
the  outfit,  it  is  provided  with  relief 
valve,  check  valve,  priming  cock,  etc., 
so  that  all  that  is  necessary  to  place  it 


in   operation   it    to  conned    the  suction 
and  di  icharge   pipe     and   the   win      to 
the  motor.     The  outfil    ii    being  | 
on  the  market    by  the  Columbus   Pump 
Supply  Company,  ::r.   Vine   Street 
lumbus,  Ohio. 


Electric  Stove 

A  complete  and  practicabli 
table  cooking  has   been    placed   on   the 
market    by    the    Quick    Electric    Hi 
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ELECTRIC   STOVE   FOR   TABLE   COOKING 

Company,  Cincinnati,  Ohio.  The  device 
measures  5  in.  in  diameter  and  is  rated 
at  6  amp.  at  110  volts.  The  stove  is  of 
cast  metal  and  is  nickel-plated,  mak- 
ing it  an  attractive  ornament  for  the 
table. 


Fixture  Fittings 

A  device  which  is  designed  for  use 
with  lighting  fixtures  to  prevent  the 
twisting  of  wires  and  which  enables  the 
contractor  to  wire  the  fixtures  in  thc- 
shop  is  shown  herewith  (front  and  back 
views).  The  fitting  is  used  with  ar 
ordinary  pipe  and  hexagonal  lock-nut 
After  the  fixture  has  been  completely 
wired  it  is  connected  to  the  outlet  anc 
then  the  stem  is  placed  in  the  slot  anc 
drawn  down  to  the  bottom.  The  sur 
face  against  which  the  lock-nut  rest- 
is  at  a  slight  angle  to  the  wall,  anc 
therefore  the  fixture  is  drawn  up  to  the 
wall  as  the  stem  goes  down.  Only  on< 
turn  of  the  fixture  is  required,  it  i: 
claimed,  to  lock  it  securely.  The  manu 
facturer  points  out  that  with  dee] 
canopies  without  casings  only  a  sten 
and  a  lock-nut  are  needed,  but  wit! 
shallow  canopies  and  plates  a  piece  0 
casing  or  fiber  tubing  is  employed  be 
tween  the  plates  and  the  fittings  fo 
the  fixture  to  press  against.  The  fit 
tings   are    especially   well    adapted  fo 


FITTING     WHICH     PERMITS     WIRING    OF 
FIXTURES   IN    SHOP 

use  with  shallow  oval  plates,  since  the 
obviate  the  necessity  of  using  expose 
screws.  They  are  being  made  in  tw 
sizes  to  take  %-in.  and  %-in.  iron  pip« 
The  fittings  are  being  put  on  the/markc 
by  the  Esler  Electric  Shop,  76  Chicag 
Street,  Freeport,  111. 
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CONTROLLER     WITH     COVER     REMOVED 

^ope-Operated  Controllers  for 
Small  Cranes  and  Hoists 

In  the  accompanying  illustration  is 
hown  a  recently  developed  reversible 
Irum-type  controller  (inclosing  cover 
emoved)  designed  for  overhead  mount- 
ng  with  rope  operation.  Controllers 
if  the  type  shown  represent  a  new 
iddition  to  the  crane  and  hoist  con- 
roller  line  of  the  Cutler-Hammer  Man- 
ifacturing  Company,  Milwaukee,  and 
ire  especially  adapted  for  use  indoors 
or  intermittent-speed  regulating  duty, 
;uch  as  in  crane  and  hoist  service.  Two 
itandard  types  are  being  made,  one 
jiving  50  per  cent  speed  reduction 
inder  one-half  full-load  current  and  the 
ither  giving  90  per  cent  reduction  under 
ight-load  conditions.  The  first  type, 
jiving  the  50  per  cent  reduction,  is  for 
general  crane  and  hoist  duty,  while  for 
bundries  or  wherever  the  average  load 
nust  be  handled  by  the  crane  at  a 
iteady,  slow  speed  the  controllers  pro- 
iding  for  the  greater  speed  reduction 
ire  recommended. 


Electric    Condensation    Outfit 
for  Low-Pressure  Systems 

In  the  accompanying  illustration  is 
shown  an  electrically  operated  con- 
lensation  outfit  recently  placed  on  the 
narket  by  the  Goulds  Manufacturing 
Company,  Seneca  Falls,  N.  Y.,  for 
mmping  condensation  returns  back  into 
he  boiler  on  low-pressure  heating  sys- 
ems.  This  outfit  consists  of  a  "Fig. 
!004"  single-stage  centrifugal  pump,  as 
t  is  called,  directly  connected  to  an 
electric  motor  with  the  motor  and  pump 
nounted  on  a  common  bed-plate.     The 


tank  is  mounted  on  separate  brackets, 
as  shown,  so  that  it  may  be  placed 
where  most  convenient  when  the  in- 
stallation is  made.  This  outfit  can  be 
furnished  with  pump  for  capacities  up 
to  70  gal.  per  minute  and  with  tanks 
up  to  60  gal.  capacity. 


Automobile  Electric  Spot  Lamp 

A  device  recently  developed  which  is 
convenient  for  the  use  of  automobilists 
for  reading  road  signs,  turning  sharp 
curves,  backing  up,  and  for  use  in  many 
situations  where  ordinary  automobile 
lamps  are  not  of  service,  is  the  spot 
lamp  shown  herewith.  The  lamp  is 
equipped  with  a  diminishing  mirror  at 
the  back,  as  shown  in  the  illustration, 
and  is  usually  attached  to  the  wind- 
shield within  reach  of  the  driver.  It  is 
equipped  with  a  nitrogen-filled  bulb  and 
is  being  made  in  8-in.  and  6-in.  sizes. 


AUTOMOBILE    LAMP    WITH    "REAR-VISION" 
MIRROR 

The  manufacturer  points  out  that  this 
spot  lamp  is  especially  useful  for  light- 
ing the  side  of  the  road  when  an  auto- 
mobile the  headlamps  of  which  have 
been  dimmed  is  passing  another  car, 
since  it  does  not  blind  the  approaching 
driver  because  the  angle  at  which  it  is 
used  is  such  that  the  light  is  turned  on 
the  ground.  The  lamp  is  being  placed 
on  the  market  by  the  Wood  Manufac- 
turing Company,  Fairfield,  Conn. 


MOTOR-DRIVEN  CONDENSATION  OUTFIT 


Small  Generating  Outfit 

A  compact  directly  connected  gaso- 
line-operated generating  set  has  been 
developed  by  the  Universal  Motor  Com- 
pany, Oshkosh,  Wis.,  especially  for  use 
in  motion-picture  houses  and  is  being 
built  with  ratings  of  40  volts,  60  volts 
and  110  volts  for  lighting  150  lamps. 
The  set  comprises  a  "Universal"  four- 
cylinder,  four-stroke-cycle  engine  with 
inclosed  throttling  governor,  magneto 
and  automatic  oiling  device.  The  en- 
gine may  be  connected  by  belt  or  di- 
rectly to  a  3-kw.  generator  of  special 
design  in  which  the  armature  takes  the 
place  of  the  flywheel.  The  set  is  also 
well  adapted  for  use  in  wireless  teleg- 
raphy, with  searchlamps  for  boat  light- 
ing, in  battery  charging,  and  in  house 
and  store  lighting.  A  noteworthy  fea- 
ture of  the  outfit,  the  manufacturer 
points  out,  is  the  smoothness  of  its  op- 
eration, no  flicker  being  produced  on 
the  lamps,  no  matter  whether  one  lamp 
is  used  or  the  full  number  are  in  op- 
eration.    The   special   governor   is   ex- 


SELF-CONTAINED  GENERATING  OUTFIT 

tremely  sensitive  in  its  action,  it  is  de- 
clared, holding  the  speed  uniform  at 
all  loads.  The  governor  runs  in  an  in- 
closed case  of  oil,  where  it  is  well  lubri- 
cated at  all  times.  The  lubrication  of 
all  the  other  parts  is  taken  care  of  by 
a  vertical  oil  pump  in  the  engine  base 
driven  from  the  cam  shaft.  The  oil  is 
pumped  from  the  supply  in  the  base  to 
the  sight  feed,  whence  it  flows  to  the 
gears  and  governor  and  to  the  drip 
pan  below  the  connecting  rods.  The 
oiling  is  said  to  be  complete  and  re- 
quires no  attention  other  than  filling 
the  base  and  noting  the  supply  by 
means  of  the  oil  gage.  One  or  one  and 
one-half  gallons  of  oil  can  be  poured 
into  the  base,  affording  a  good  supply 
for  continuous  service.  The  generating 
set  is  designed  for  an  overload  of  25 
per  cent. 


Electric   Automobile  Radiator 

An  interesting  development  in  elec- 
tric heating  apparatus  is  a  two-section 
cast-iron  radiator  recently  brought  out 
by  the  Lee  Electric  Radiator  Company, 
319  Wells  Street,  Chicago,  111.,  for  use 
particularly  in  electric  pleasure  ve- 
hicles. It  is  15  in.  high  and  has  a 
radiating  surface  of  3  sq.  ft.  Operating 
on  an  80-volt  battery  circuit,  it  takes 
3.9  amp.  and  attains  a  temperature  of 
about  190  deg.  Fahr.  The  principle  on 
which  the  device  operates  is  the  same 
as  that  utilized  with  other  types  of 
radiators  made  by  the  above-named 
manufacturer,  an  open  coil  being  sub- 
merged in  an  insulating  fluid.  The 
radiator  is  attached  to  a  base  plate, 
which  in  turn  can  be  attached  to  the 
floor  of  the  car,  insuring  its  stability. 
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NEWS   OF   THE  INDUSTRY 

I   Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 
and  Central-Station  Fields 


Summaries  Submitted  for  Report  of  Committee 
on  Residence  Lighting 

The  committee  on  residence  lighting  of  the  new  N. 
E.  L.  A.  Lighting  Sales  Bureau,  of  which  Fred  H. 
Scheel,  Public  Service  Company  of  Northern  Illinois, 
Streator,  111.,  is  chairman,  is  actively  engaged  in  the 
preparation  of  a  report  showing  various  methods  of  se- 
curing residence  business  and  giving  details  and  results 
of  those  that  have  proved  most  successful.  In  compiling 
its  report  the  committee  has  studied  summaries  on  the 
subject  of  residence  business  prepared  by  T.  H.  Kettle 
of  the  Minneapolis  General  Electric  Company,  W.  H. 
Wells  of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn,  R.  G.  Gentry  of  the  Denver  Gas  &  Electric 
Company,  W.  P.  Lyon  of  the  Commonwealth  Edison 
Company  of  Chicago,  G.  W.  Rieger  of  the  Philadelphia 
Electric  Company,  Earl  E.  Whitehorne,  Electrical 
World,  and  Charles  B.  Yonts  of  the  Illinois  Northern 
Utilities  Company,  all  of  whom  are  members  of  the 
committee. 


Reports   of  Committees   of   the   Jobbers' 
Association 

The  reports  of  several  of  the  committees  of  the  Elec- 
trical Supply  Jobbers'  Association  presented  at  the  De- 
troit meeting  of  that  organization  in  February  are  of 
interest  to  other  branches  of  the  industry.  The  central- 
station  committee  in  presenting  its  report  expressed  the 
opinion  that  the  merchandising  operations  of  certain 
central  stations  which  are  selling  household  appliances 
at  reduced  prices  are  retarding  the  growth  of  the  ap- 
pliance business.  The  committee,  however,  is  open  to 
conviction  as  to  the  correctness  or  incorrectness  of  its 
belief,  and  to  establish  definitely  the  truth  in  the  case 
is  collecting  data  from  all  the  jobbers  who  are  associa- 
tion members. 

In  the  discussion  of  this  committee's  report  the  fact 
was  pointed  out  that  greater  sales  of  an  article  can  be 
effected  from  a  number  of  strategically  situated  points 
of  distribution  than  from  one  central  point.  One 
speaker  cited  the  practice  of  the  United  Cigar  Stores 
as  an  excellent  example  of  the  success  to  be  achieved 
through  this  plan  of  selling.  It  was  further  held  that  if 
a  central  station  sold  appliances  at  reduced  prices  it 
made  the  appliance  business  unattractive  for  other 
dealers  and  tended  to  limit  appliance  sales  to  its  par- 
ticular store. 

The  standard-package  committee  presented  a  report 
which  was  full  of  helpful  suggestions  to  manufacturers 
who  wish  to  pack  and  ship  goods  in  attractive  and 
usable  shape.  Some  of  the  suggestions  follow:  Locust 
pins  should  be  packed  in  bags  of  100  and  200.  Machine 
bolts  should  be  packed  in  cartons  containing  twenty-five 
and  fifty  bolts  instead  of  in  kegs.  Line  material  should 
be  shipped  in  strong  cases  bound  with  iron  straps.  Silk 
lamp  or  appliance  cord  should  be  wound  on  paper  or 
wooden  spools.  Keyless  sockets  should  be  packed  in 
standard  packages  containing  250  pieces.  Pipe  fittings 
should  be  packed  in  properly  labeled  cartons.  Fifty 
fuse  plugs  should  constitute  a  package.  Lock-nuts 
should  be  packed  in  cartons.    Linen  tags,  which  are  less 


easily  destroyed  than  paper  tags,  should  be  placed  on 
wire.  Cord  should  be  shipped  in  250-ft.  spools.  Cor- 
rugated paper  separators  should  be  used  in  packing 
plug  cut-outs  to  prevent  breakage.  Fixture  parts  should 
be  packed  in  boxes  instead  of  being  wrapped  in  ti 
paper. 

The  lamp  committee  reported  that  it  had  taken  up 
with  the  lamp  manufacturers  the  question  of  labeling 
cartons  so  they  could  be  more  readily  understood  by 
warehousemen.  The  present  plan  of  marking  with 
symbols  was  the  cause  of  errors. 


Cooking  Lectures  Demonstrated  with  Electric 

Ranges 

In  Milwaukee  the  Free  Press  recently  arranged  a  free 
cooking  school  and  exhibit  at  which  electric  ranges  were 
used  exclusively  for  demonstrating  the  cooking  lectures 
The  school  was  continued  for  five  days,  with  lectures 
on  domestic  economy  and  demonstrations  of  culinary 
art  given  each  afternoon  and  two  evenings  by  Mrs 
Florence  Austin  Chase,  a  widely  known  authority  or 
cooking.  Mrs.  Chase  had  previously  been  engaged  foi 
similar  occasions  by  the  Free  Press,  but  always  usee 
gas  ranges  heretofore.  Her  demonstrations  with  elec 
trie  ranges  this  year  have  brought  this  convenienl 
means  of  cooking  to  the  notice  of  many  of  Milwaukee'! 
housewives.  The  lectures  were  given  wide  publicity 
through  the  reading  columns  in  the  newspapers  and 
through  large  advertisements.  The  Milwaukee  Electric 
Railway  &  Light  Company  displayed  a  complete  ex- 
hibit of  electric  appliances  during  the  lectures  and 
loaned  the  electric  ranges  used. 


Storm  Damage  in  Northwest 
Continued  snow  and  cold  weather  throughout  the- 
month  of  January  and  the  early  part  of  February  re 
suited  in  operating  difficulties  for  public-utility  com- 
panies in  the  Northwest.  The  fall  of  snow  for  January 
was  heavier  than  that  ever  reported  for  that  montr 
before  with  the  exception  of  one  year.  Early  in  Feb- 
ruary additional  snow  and  sleet  caused  numerous  inter 
ruptions  to  service  in  Portland,  Seattle  and  in  easterr 
Oregon  and  Washington.  The  power  canals  of  the 
Pacific  Power  &  Light  Company  in  the  Yakima  anc 
Walla  Walla  valleys  in  Washington  were  congestec 
with  ice,  and  steam  plants  were  utilized  to  their  ful 
capacity.  Even  then  some  power  loads  had  to  b< 
dropped.  In  the  Portland  district  street-car  traffic  wa; 
greatly  demoralized  because  of  the  inability  to  clos< 
some  of  the  drawbridges  after  they  had  been  opened 
During  the  times  when  the  thermometer  got  above  th< 
freezing  point  in  the  daytime  the  operation  of  larg< 
motor  trucks  threw  slush  on  the  street-car  tracks  tha; 
froze  at  night,  making  it  very  difficult  to  get  the  rail; 
clear. 

The  first  three  days  in  February  witnessed  an  almos' 
complete  demoralization  of  street-railway  service,  anc 
heavy  sleet  hurt  the  arc-lamp  circuits  and  transmissior 
lines,  causing  some  interruption  to  lighting  service.    H 
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(s  estimated  that  about  3000  telephones  in  Portland 
Vere  put  out  of  commission  largely  because  of  fallen 
lines  and  sleet. 

I  The  city  of  Seattle  was  almost  completely  shut  off 
jrom  the  outside  world  by  reason  of  the  interruption  to 
ailroad  and  communication  service.  The  railroad  lines 
jerving  Seattle  were  so  badly  tied  up  that  coal  supplies 
ecame  seriously  depleted. 


Public  Service  Commission  News 

Maryland    Commission 

As  the  result  of  a  conference  between  representatives 
f  light  and  power  companies  operating  in  Maryland 
nd  of  the  State  Public  Service  Commission  rules  gov- 
rning  the  electric  service  in  the  State  were  adopted 
nd  became  effective  Feb.  1.    The  rules  are  of  two  kinds 

general  and  special. 

The  rules  apply  to  all  public  utilities,  including 
mnicipalities,  selling  electrical  energy  and  may  be 
mended  by  the  commission  upon  complaint,  upon  its 
wn  motion,  or  upon  the  application  of  any  utility.  They 

0  not  relieve  a  utility  of  any  legal  obligations.  Rec- 
rds  of  interruption  to  service  must  be  kept,  and  in- 
Dection  of  plant  and  equipment  must  be  in  accordance 
ith  good  practice  to  result  in  proper  maintenance,  the 
"equency  of  inspection  depending  upon  size  and  char- 
ter of  plant. 

All  utilities  must  provide  by  May  1,  1916,  one  or 
lore  portable  indicating  voltmeters  for  testing  voltage 
igulation,  and  if  they  have  more  than  250  consumers, 
ley  must  provide  in  addition  one  or  more  portable  re- 
ading voltmeters — at  least  one  to  register  general 
jgulation  of  the  system.  Voltmeter  records  are  to  be 
reserved  for  inspection.  If  meters  are  used,  the  utili- 
es  must  provide  before  April  1,  1916,  portable  test- 
ig  equipment  as  working  standards  and  reference 
andards,  which  may  be  service-type  wattmeters, 
te  latter  to  be  tested  by  the  commission  at  least  once 
>arly.  Time,  station  demand  and  output,  meter- 
st  and  meter  historical  records  are  to  be  kept  by  the 

ilities.  The  place  where  and  the  time  during  which 
cords  shall  be  preserved  and  the  conditions  under 
hich  old  records  may  be  destroyed  are  specified.  Re- 
]j>rts  are  to  be  made  as  required  by  the  commission. 
'he  character  of  accidents  to  be  reported  and  the 
ljethod  of  reporting  them  are  stated  in  the  rules. 

Investigation  must  be  made  of  consumers'  complaints 
ad  records  kept.  The  utilities  must  have  available  for 
te  consumers  information  concerning  securing  safe 
ad  adequate  service,  proper  lamps  and  appliances, 
ranges  in  condition  of  service,  and  reading  of  meters 
1'  consumers.     The  lamps   furnished  by   utilities  are 

1  be  equal  in  efficiency  to  those  offered  in  open  market. 
'ie  meters  must  register  in  the  same  units  upon  which 
Vte  is  based,  and  the  dial  constant  must  be  plainly 
larked.  Bills  are  to  show  details  of  meter  readings 
ad  price  per  unit,  and  rules  are  given  for  readings  of 
ad   collections   from   prepayment   meters.      No   meter 

ntal  (not  minimum  charge)  may  be  charged,  and  ex- 
msion  or  installation  of  service  can  be  made  only  un- 
jsr  rules  in  published  schedules  approved  by  the  com- 

ission.    Rules  are  given  covering  deposits. 

Continuity  of  supply  is  guaranteed  by  required  peri- 
neal inspection,  and  maintenance  records  must  be 
Ipt.     A  standard  supply  voltage  or  voltages  must  be 

llopted  and  maintained  not  to  exceed  allowable  varia- 
bns,  but  purely  momentary  variations  are  exempt  un- 

t  certain  conditions.  Standard  voltage  is  defined,  and 

e  standard  frequency  adopted  is  to  be  maintained  with- 
certain  variations  under  certain  conditions.     Meters 


must  be  tested  before  installation  and  be  marked  with 
the  seal  of  the  commission.  Defects  that  prohibit  a 
meter  being  placed  or  remaining  in  service  without 
adjustment  and  correction  are  enumerated,  and  an  al- 
lowable error  upon  installation  of  1  per  cent  and  in 
service  of  2  per  cent  is  made.  Before  installation 
meters  must  be  tested  at  light  and  full  loads,  the  defini- 
tions of  and  considerations  governing  which  are  stated. 
Meters  are  to  be  tested  on  request  of  consumers  with- 
out charge  under  certain  conditions.  When  tested  by 
the  commission  a  fee  of  $1  is  charged,  and  the  legal 
error  in  registration  is  4  per  cent  fast.  The  conditions 
under  which  requested  tests  may  be  made  either  by  the 
utility  or  the  commission  are  given.  Rules  are  stated 
for  the  maximum  interval  between  periodic  tests  for 
different  types  of  meters  in  service  and  for  the  time 
when  installation  tests  are  to  be  made  for  different 
types  of  meters.  Meters  showing  more  than  2  per  cent 
error  in  registration  must  be  tested  at  light,  normal 
and  full  loads,  while  meters  in  error  more  than  2  per 
cent  are  to  be  adjusted  to  within  1  per  cent.  Tests  on 
meters  for  service  must  be  carried  on  at  permanent  lo- 
cations. 

Wisconsin  Commission 

In  considering  its  own  right  to  fix  the  height  of  water 
in  a  reservoir,  consider  property  and  flowage  rights, 
etc.,  the  Wisconsin  commission  held,  in  connection  with 
the  Bear  Lake  dam  of  the  Wisconsin-Minnesota  Light 
&  Power  Company,  that  in  fixing  the  levels  in  question 
the  commission  must  ascertain  the  facts  after  public 
hearings  and  find  that  the  levels  fixed  will  not  interfere 
with  navigation  or  other  public  rights,  or  fail  to  promote 
safety  or  to  protect  life,  health  and  property,  and  that 
within  such  limits  the  levels  fixed  tend  to  the  develop- 
ment of  hydraulic  power  within  the  State;  that  the  law 
thus  has  not  failed  to  fix  a  definite  rule  to  guide  the 
commission  in  the  exercise  of  the  authority  delegated. 
Also,  the  Legislature  did  not  intend  that  the  commission 
should  consider  property  only  in  connection  with  the 
safety  of  the  dam,  but  intended  that  it  should  also  con- 
sider flowage  rights  and  lands  to  be  overflowed.  How- 
ever, where  the  flowage  rights  still  to  be  obtained  by 
purchase  or  condemnation  are  small  in  acreage  and  not 
of  great  value  compared  to  the  importance  of  the  under- 
taking or  the  value  of  the  flowage  rights  already  ob- 
tained, the  commission  would  not  be  warranted  in  fixing 
a  level  solely  with  reference  to  the  small  acreage  over 
which  rights  have  not  as  yet  been  secured,  especially 
when,  as  in  the  present  case,  the  fixing  of  the  level  with- 
out regard  to  the  flowage  rights  already  owned  would 
destroy  their  value  and  render  the  dam  practically  value- 
less for  reservoir  purposes.  It  was  held  to  be  immaterial 
that  in  the  present  case  the  energy  is  not  generated  di- 
rectly at  the  dam,  for  since  the  dam  is  used  for  hydraulic 
purposes,  the  utility  is  entitled  to  maintain  such  dam 
for  reservoir  purposes  at  the  point  in  question  and, 
under  its  charter,  to  build  the  dam  to  such  a  head  and 
of  such  dimensions  as  are  reasonably  necessary  to  carry 
out  the  purpose  of  the  grant. 

It  was  further  held  that  the  level  sought  to  be  main- 
tained by  the  utility  would  not  be  an  unsafe  level  or 
endanger  life  or  health,  but  that  in  order  to  protect 
property  within  the  meaning  of  the  act  the  maximum 
level  should  be  fixed  at  a  height  not  greater  than  that 
authorized  in  the  flowage  reservations  naming  the 
height  as  of  June  21,  1902.  The  persons  who  took  title 
to  their  lands  subject  to  such  or  unlimited  flowage  rights 
cannot  complain  if  those  rights  are  exercised.  As  to 
the  land  over  which  flowage  rights  have  not  been  se- 
cured, the  dam  owner  has  no  right  to  flow  the  same, 
regardless  of  commission's  action,  until  such  right  has 
been  secured  by  purchase  or  condemnation. 
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Pope  to  Blew  Wireless  Telegraphy.— 

Following   tin-  ancienl    cu  bom   of   the 
Roman   Catholic  Church   In   beatowing 

its     blessing     Oil      inventions     of 

benefit  to  humanity,  Pope  Benedict,  it 
been   announced,   Is    preparing   to 
give  bis  pontifical  blessing  to  wireless 
telegi  aphy. 

Hood  River  Farmers  Abandon  Power 
Ki- in ->.  -The  water  rights  in  Hood 
River,  Ore.,  held  by  the  Farmers'  irri- 
gation Company  for  power  purposes 
have  been  abandoned  by  vote  of  the 
stockholders,  and  the  company's  rights 
will  pass  to  a  private  corporation  to 
be  organized.    This  was  the  only  power 

site   on    the    river   owned    by    private    in- 
terests. 

Denver's  New  Distribution  System  to 
Be  Ready  for  Use  by  Summer.— Work 
OH  the  new  switchboard  and  distributing 
system  for  the  Denver  Gas  &  Electric 
Company  is  well  under  way,  and  it  is 
expected  that  the  system  will  be  in 
operation  during  the  early  summer. 
The  present  single-phase,  2000-volt  sys- 
tem will  be  changed  over  to  a  4000-volt, 
three-phase,  four-wire  grounded-neu- 
tral  system.  The  cost  will  be  $160,000. 
Mining  Company  Tunnels  Through 
Mountain  to  Tap  Bottom  of  Lake  for 
pOWer.— The  Alaska-Gastineau  Mining 
Company  of  Juneau,  Alaska,  has  added 
an  additional  12,000  hp.  to  its  gener- 
ating plant  by  driving  a  tunnel  through 
a  mountain  and  tapping  the  bottom  of 
Annex  Lake.  Annex  Lake  is  1V2  miles 
long,  Vi  mile  wide  and  about  200  ft. 
deep.  The  additional  12,000  hp.  gives 
the  company  18,000  hp.  for  use  at  the 
mines. 

Bonuses  of  $20,000  for  Hartford  Elec- 
tric Light  Employees.— Employees'  bo- 
nuses distributed  by  the  Hartford 
(Conn.)  Electric  Light  Company  on  New 
Year's  Day,  it  has  just  been  announced, 
amounted  to  approximately  $20,000. 
The  bonuses  were  distributed  on  the 
basis  of  1.5  per  cent  of  a  year's  wages 
for  each  year  of  continuous  employment 
by  the  company,  the  maximum  bonus  to 
be  $200.  This  year  several  employees 
received  the  maximum  amount. 

Germany  Abandons  Plans  for  Im- 
perial Monopoly  of  Electric  Plants.— It 
is  stated  in  recent  Berlin  dispatches 
that  the  German  government  has  defi- 
nitely abandoned  the  plans  which  had 
been  formulated  for  the  imperial 
monopoly  of  all  electric  generating  sta- 
tions in  the  empire.  This,  it  is  stated, 
is  partly  because  Saxony  is  about  to 
establish  a  state  monopoly  of  this 
character  and  partly  because  Bavaria 
is  about  to  erect  a  very  large  central 
station  without  the  monopoly  feature. 
Plans  Being  Drawn  Up  for  Large 
New  England  Steam  Plant.— Plans  are 
being  prepared  for  a  large  extension  to 
the  United  Electric  Light  Company's 
plant  in  Springfield,  Mass.  The  build- 
ing is  to  be  of  concrete,  brick  and  steel. 
When  completed  it  is  said  it  will  be  the 
largest  steam-driven  electrical  plant  in 
western  New  England.  Steam  will  be 
generated  by  twelve  boilers  of  700  hp., 
capable  of  300  per  cent  rating,  equipped 
with  automatic  stokers.  The  equipment 
will  include  a  20,000-kw.  turbo-genera- 
tor with  a  jet  condenser. 


Current  News 
and  Notes 

I ly  items  on  electrical  happening! 

throughout  the  world,  together  with 
brief  notes  of  general  interest, 


Dayton's   New    Power  Plant  to  Be  in 
Operation  by   Dec.  1.— If  present  calcu- 
lations  can    be    realized,   the    new   power 
plant    of    the    Dayton    Power    &    Light 
Company  will  be  completed  and  ready 
for  operation  by  Dec.  1.     Negotiations 
have  been  completed  for  the  purchase 
of   two    steam    turbines    of    17,500    hp. 
each  from   the    General   Electric    Com- 
pany.    The  first  of  these  units  will  be 
delivered   between  Oct.   1  and   Oct.   15, 
the  second  between  Nov.  1  and  Nov.  15. 
The  Cost  of  Energy  to  Irrigate  Rice 
Crop    Electrically.— The    cost    of    elec- 
tricity for  pumping  in  order  to  irrigate 
a  rice  crop  of  some  3000  acres,  using 
energy   from   the   lines   of   the   North- 
ern    California     Power     Company,     in 
1915   ranged  from  $3  to   $6  per  acre, 
depending  largely  on  the  character  or 
density  of  the  soil.    Rice  requires  con- 
tinuous  irrigation   during   a   season   of 
cultivation,    and    in    ample    quantities, 
the  duty  of  water  for  this  crop  being 
about  60  in. 

Protection  of  Investor  Not  of  First 
Importance  with  Michigan  Commission. 
Attorney-General  Fellows  of  Michi- 
gan holds  that  it  is  within  the  province 
of  the  Michigan  Railroad  Commission 
to  inquire  into  the  reasonable  certainty 
of  stocks  and  bonds  authorized  by  the 
commission  paying  the  interest  or  divi- 
dends, and  that  the  primary  object  of 
the  law  is  not  the  protection  of  the  in- 
vesting public  but  the  extension  of 
public  utilities  within  reasonable  lines 
and  on  reasonably  safe  grounds. 

Revision  of  Rates  for  Twelve  Illinois 
Cities.— A  revised  schedule  of  rates  pre- 
pared   by    the    Central    Illinois    Public 
Service  Company  affecting  twelve  cities 
in   Illinois   has    been   approved   by   the 
Illinois     Public     Service     Commission. 
Some  classes  of  service  received  a  re- 
duction  and    others   a   revision    of   the 
rate.     The  new  residential  rates  range 
from  a  maximum  of  14  cents  per  kilo- 
watt-hour to  a  minimum  of  8  cents,  with 
a  discount  of  1  cent  per  kilowatt-hour. 
Employees  receive  half  rates.    Commer- 
cial rates  have  the  same  maximum  as 
domestic  rates  but  a  5-cent  minimum. 
~    Transatlantic    Radio    Plant    Suffered 
Heavily  from  Sleet. — After  having  been 
out    of    service    for    more    than    three 
days,  the  sending  apparatus  of  the  Say- 
ville    (L.   I.)    wireless   station  resumed 
operation  on  the   evening   of  Feb.   16. 
The    inactive    period   was    the    longest 
lapse  in  the  sending  service  the  station 
had   suffered  since  it  was   established. 
The  sleet  and  snow  incased  the  wires 
in  an  inch  and  a  half  of  ice,  so  that  they 
sagged    and    broke    under    the    weight. 
They  became  entangled,  and  workmen 
were  hampered  by  the  severe  cold  in 
repairing   them.     The  receiving   appa- 
ratus was  not  affected  by  the  storm. 


Plan  to  '  Copyright"  City's  Lighting 
System. — A  movement  is  under  way  to 

give    the    name   Of   the   "Salt    Lake   City 

Streel  Lighting  System"  to  the  illumi- 
nation    cheme   W.  D'A.   Ryan  hai    de> 

I    for    Salt    Lake   and    to    have    the 
name     used     for     this     lighting    sy 
wherever  it  may  be  adopted  t  In  one  limit 

the  country. 

Customers  to  Be  Protected  bj  Meter 
Card  System. — Mayor  Coakley  of  (  hic- 
\lass.,  has  announced  that  he  has 
inaugurated  a  new  scheme  for  the  pro 
Lection  of  electric-light  users  of  that 
city.  Each  consumer  is  to  be  provided 
with  a  card,  and  each  time  the  met' 
read  the  amount  will  be  recorded.  In 
this  way  the  consumer  can  keep  a  sep- 
arate account. 

Work  Begun  on  Line  to  Supply 
20,000-Hp.  Contract. — The  construction 
of  a  new  power-transmission  line  by 
the  Niagara,  Lockport  &  Ontario 
Power  Company  to  supply  the  Union 
Carbide  Company  at  Niagara  Falls  with 
20,000  additional  horsepower  was  begun 
on  Feb.  9.  The  total  length  of  the  new 
line  will  be  about  8  miles.  Copper 
cable  will  be  used  entirely,  aluminum 
cables  having  been  discarded. 

Oregon  City  Takes  Over  Private 
System. — The  negotiations  for  the  sale 
of  the  Oregon  Electric  Company's  dis- 
tribution system  in  Eugene,  Ore.,  and 
outlying  districts  to  the  city  of  Eugene 
are  reported  to  have  been  completed, 
and  from  now  on  the  lighting  business, 
both  commercial  and  street  lighting, 
will  be  carried  on  by  the  city.  It  is 
stated  that  the  price  paid  by  the  city 
of  Eugene  approximated  $150,000. 

Labor  Costs  38  per  Cent  in  Manufac- 
ture of  Electrical  Goods. — The  latest 
available  reports  of  the  Pennsylvania 
Bureau  of  Industrial  Statistics  give 
the  labor  cost  of  more  than  $30,000,000 
worth  of  electrical  supplies  manufac- 
tured in  the  State  in  1912  as  38  per 
cent  of  the  total  value.  Next  to  mining 
and  preparation  of  coal  this  is  the 
largest  labor  cost  in  percentage  of  all 
industries  in  the  State  of  Pennsylvania. 
Submarine  Officers  and  Men  Receive 
Instructions  on  Lead  Batteries. — More 
than  100  officers  and  men  of  the  sub- 
marine flotilla  of  the  United  States 
Navy  have  received  instructions  in  the 
manufacture  and  operation  of  the  lead 
storage  battery  at  the  works  of  the 
Electric  Storage  Battery  Company  of 
Philadelphia.  The  course,  which  was 
laid  out  by  that  company,  was  approved 
by  Admiral  Grant  and  his  aide,  Captain 
Sterling,  and  was  sanctioned  by  Secre- 
tary Daniels. 

Connecticut  May  Have  Half  a  Mil- 
lion Less  Poles. — Elimination  of  about 
500,000  wooden  poles  throughout  Con- 
necticut is  a  possible  outcome  of  a  ses- 
sion of  transmission  engineers  of  Con- 
necticut named  by  the  light,  power, 
telephone  and  telegraph  companies. 
Under  the  plan  projected  and  about 
to  be  submitted  for  the  approval  of  the 
utilities  commission  one  group  of  poles 
in  a  locality  may  serve  all  purposes. 
At  present  telegraph,  electric-light  and 
telephone  companies  might  have  three 
parallel  rows  of  wooden  poles  across 
country. 
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Output  of  Electric  Vehicles  Increases 
22.9  per  Cent  in  Five  Years. — The  gov- 
ernment census  of  the  manufacture  of 
automobiles  for  1914  shows  that  of  the 
automobiles  manufactured  in  1914 
those  operated  by  gasoline  or  steam 
power  numbered  569,399  and  those 
operated  by  electric  power  4715,  as 
compared  with  123,452  operated  by 
gasoline  or  steam  and  3835  by  electric 
power  manufactured  in  1909.  The  in- 
crease during  the  five  years  in  the 
number  of  gasoline  and  steam  machines 
manufactured  was  360.4  per  cent,  and  in 
the  number  of  electric  vehicles  22.9  per 
cent. 

St.  Louis  Lighting  Inquiry  Evidence 
Completed. — The  examination  of  offi- 
cials of  the  lighting  companies  of  St. 
Louis,  Mo.,  has  been  completed  in  the 
aldermanic  investigation  into  the  feasi- 
bility of  a  municipal  lighting  plant,  ac- 
cording to  the  chairman  of  the  special 
committee,  and  a  report  will  be  com- 
piled chiefly  from  the  evidence  already 
gathered.  Since  the  committee  felt  it 
should  have  the  evidence  in  hand  ana- 
lyzed by  experts,  it  will  probably  be 
several  months  before  a  report  is  made. 
The  investigation,  which  was  begun  last 
June,  included  in  the  fall  a  series  of 
public  hearings  at  which  officials  of  the 
Union  Electric,  Laclede  Gas,  United 
Railways  and  Cupples  Station  Light  & 
Power  companies  were  questioned. 

Nation  Receives  Preparedness 
Message  by  Wireless. — Within  one  hour 
and  a  half  after  being  sent  out  by 
wireless  from  the  Rock  Island  Arsenal 
near  midnight  Feb.  21  the  preparedness 
message  authorized  by  government  offi- 
cials was  received  through  various  re- 
lays in  all  corners  of  the  country.  The 
demonstration,  which  was  part  of  a  test 
of  the  preparedness  of  the  nation's 
25,000.  licensed  amateur  operators,  in- 
volved the  sending  of  the  following 
message:  "A  democracy  requires  that  a 
people  who  govern  and  educate  them- 
selves should  be  so  armed  and  disci- 
plined that  they  protect  themselves." 
Boy  scouts  were  on  hand  on  Washing- 
ton's Birthday  to  deliver  the  message 
to  the  various  city  and  state  executives 
throughout  the  country. 

Large  Power  and  Irrigation  Project 
in  Washington  Under  Consideration. — 
The  Pasco  (Wash.)  Chamber  of  Com- 
merce is  back  of  a  proposition  to  de- 
velop an  immense  power  and  irrigation 
project  which  will  water  73,500  acres  of 
land  near  Pasco.  The  proposition  to 
construct  a  40-ft.  dam  on  the  Snake 
River  at  Five-Mile  Rapids  and  the  de- 
velopment of  40,000  hp.  available  all  the 
year  is  under  contemplation.  Accord- 
ingly the  Chamber  of  Commerce  has  en- 
gaged the  services  of  E.  G.  Hopson  of 
Portland,  Ore.,  consulting  engineer  of 
the  United  States  Reclamation  Service, 
to  make  the  investigation  and  a  prelimi- 
nary report  and  to  estimate  the  cost. 
According  to  Mr.  Hopson,  the  plant  by 
a  new  installation  could  be  made  to 
produce  an  additional  80,000  hp.  as  sec- 
ondary power  available  for  ten  months 
in  the  year.  It  is  stated  that  surplus 
power  could  be  sold  for  $10  per  horse- 
power at  the  plant  at  a  profit  sufficient 
(to  cover  entirely  the  operation  and 
maintenance  charges  of  the  system. 


Electric  Flag  Campaign  Receives 
Colorado      Governor's      Indorsement. — 

C.  N.  Stannard,  secretary  of  the  Denver 
Gas  &  Electric  Light  Company,  has  re- 
ceived a  letter  of  indorsement  of  the 
electric-flag  idea  from  Governor  Carl- 
son of  Colorado,  which  reads  as  follows: 
"The  campaign  of  the  electric  interests 
throughout  the  country  to  install  elec- 
tric American  flags  on  public  buildings, 
churches  and  factories  in  the  different 
cities  and  towns  is  a  splendid  under- 
taking and  cannot  help  but  quicken  the 
patriotism  of  our  citizens.  I  am  pleased 
to  give  the  plan  my  most  hearty  in- 
dorsement." 

Muskogee  Company  Makes  2000-Ft. 
Line  Extension  and  Power  Installation 
in  Quick  Time. — After  fire  had  de- 
stroyed the  general  shop  building  of 
the  Midland  Valley  Railroad  Company 
in  Muskogee,  Okla.,  on  Feb.  3,  an  ap- 
plication was  made  to  the  Muskogee 
Gas  &  Electric  Company  the  next 
morning  for  temporary  service,  to  fur- 
nish which  it  was  necessary  for  the 
company  to  make  a  2000-ft.  extension 
of  the  electric  distribution  system  and 
set  seven  poles.  At  7  o'clock  in  the 
evening  of  the  same  day  all  work  had 
been  completed  and  service  established 
for  a  10-hp.  motor  to  operate  the  coal 
chutes  and  a  7.5-hp.  motor  in  the  wood- 
working shop.  A  40-hp.  motor  was  in- 
stalled later  for  the  operation  of  the 
machine  shop. 

Two  More  Doherty  Cadet  Schools. — 
In  view  of  the  success  of  the  school 
of  gas  and  electric  practice  operated 
in  connection  with  the  Denver  Gas  & 
Electric  Light  Company,  it  has  been 
announced  that  two  additional  schools 
will  be  operated  by  the  Doherty  or- 
ganization. One  of  these  will  be  at 
Toledo  and  the  other  at  Bartlesville, 
Okla.  Twenty  new  cadets  will  be  en- 
gaged to  join  the  Denver  school,  whose 
courses  about  fifteen  men  are  now  at- 
tending. Thirty  cadets  will  be  enrolled 
at  the  Toledo  school,  to  be  operated  in 
connection  with  the  Toledo  Railways 
&  Light  Company.  The  Toledo  cadets 
will  not  only  study  electricity,  but  will 
have  the  benefits  of  street-railway  in- 
structions, which  Denver  does  not  fur- 
nish. At  the  Bartlesville  school  ten 
cadets  will  be  instructed. 

Part  Paid  by  State  and  County  in 
Footing  Highway  Lighting  Bills. — In 
gathering  data  for  the  report  of  the 
National  Electric  Light  Association's 
Lighting  Sales  Bureau's  committee  on 
municipal  and  highway  lighting,  the 
secretary  of  each  state  in  the  Union 
was  consulted  for  information  regard- 
ing highway  illumination  which  is  paid 
for  by  the  state  or  by  counties.  About 
90  per  cent  of  the  states  were  heard 
from  to  the  effect  that  no  moneys  were 
ever  expended  for  this  purpose  or  that 
the  subject  had  never  received  consid- 
eration. The  rapid  increase  of  traffic 
during  the  night,  for  which  the  auto- 
mobile is  largely  responsible,  calls  for 
the  safeguarding  of  public  highways  by 
illumination,  and  it  is  expected  that  the 
committee  will  incorporate  in  its  report 
some  ways  and  means  for  bringing 
about  a  movement  to  interest  state  gov- 
ernments in  the  safeguarding  of  at  least 
the  principal  highways  by  illumination. 


Pittsburgh  Rates  Reduced. — An- 
nouncement has  been  made  by  the 
Duquesne  Light  Company  of  Pittsburgh 
of  a  reduction  in  rates  for  electric 
energy  to  domestic  and  commercial  con- 
sumers, to  take  effect  with  the  meter 
readings  of  April  1.  The  present  rate 
for  this  service  is  11  cents  per  kilo- 
watt-hour, with  1  cent  discount  for 
prompt  payment.  The  new  rate  will  be 
10  cents  per  kilowatt-hour  with  a  dis- 
count of  1  cent  for  prompt  payment. 
Decreased  cost  of  station  operation  and 
reduction  in  the  expense  of  transmis- 
sion by  reason  of  the  growing  density 
of  the  domestic  business  of  the  com- 
pany have  made  possible  the  lower 
charge. 

Private  Lighting  for  Business  Street. 
— Sixth  Street  from  Elm  Street  to 
Sycamore  Street,  Cincinnati,  Ohio,  will 
have  a  boulevard  light  system  as  soon 
as  the  Union  Gas  &  Electric  Company 
is  ready  to  install  it.  There  will  be 
fourteen  lights  to  the  square,  seven  on 
each  side  of  the  street,  or  seventy  lamps 
in  all.  The  standards  will  be  a  little 
over  12  ft.  high,  and  there  will  be  a 
single  500-watt  lamp  at  the  top  of  each. 
The  company  requires  the  property 
owners  to  sign  two-year  contracts  at 
the  rate  of  $2  per  front  foot  of  prop- 
erty the  first  year  and  90  cents  for  the 
second  year.  The  lamps  are  to  be 
lighted  from  dusk  until  midnight  every 
night. 

Ontario  Power  Company  to  Build 
Another  Pipe  Line  for  Additional 
Power. — The  Ontario  Power  Company 
plans  soon  to  construct  a  third  pipe 
line  to  bring  the  amount  of  power  it 
can  generate  at  Niagara  Falls,  Ont., 
up  to  about  180,000  hp.  Work  will 
begin  early  in  the  spring,  and  about 
two  years  will  be  required  to  complete 
the  work.  The  pipe  line  will  be  about 
6000  ft.  long  and  will  parallel  the  two 
present  lines.  It  will  be  of  concrete, 
18  ft.  in  diameter.  When  the  contem- 
plated improvements  are  made  the 
equipment  of  the  Ontario  power  house 
will  include  sixteen  units.  The  largest 
unit  now  in  operation  there  is  rated  at 
14,000  hp. 

Work  to  Be  Resumed  on  Holter  De- 
velopment.— F.  M.  Kerr,  general  man- 
ager of  the  Montana  Power  Company 
at  Helena,  Mont.,  reports  that  definite 
steps  will  be  taken  immediately  regard- 
ing the  project  of  constructing  the 
Holter  power  plant  and  dam,  situated 
30  miles  from  Helena.  The  original 
plans  for  the  development  of  the  plant 
call  for  a  plant  generating  6000  hp.,  a 
dam  across  the  Missouri  River  1400  ft. 
at  the  highest  elevation,  and  an  average 
height  of  130  ft.  Seven  main  hydraulic 
units,  three  exciter  units  and  an  auxil- 
iary unit  are  provided  for  in  the  origi- 
nal plans.  The  dam,  which  will  create 
a  lake  25  miles  long,  together  with  the 
power  plant,  will  cost  from  $3,000,000 
to  $3,500,000  and  will  take  from  two  to 
two  and  a  half  years  to  build.  The 
development,  which  is  situated  near 
Wolf  Creek,  was  started  in  1908  by  the 
Missouri  River  Power  Company,  this 
company  having  been  forced  to  suspend 
its  operations  two  years  later  on  ac- 
count of  financial  difficulties  that  were 
encountered  at  that  time. 
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Kanaas  (  Itj    Jovian   League.     A   re 

juvenatlon  and  joviation  was  held  at 
■v  on  Feb 

i  ,.-  Uigeles  Section,  k.  I.  B.  E  —  A 
meeting  of  the  Loa  Angeles  Section, 
American  Institute  of  Electrical  Engi- 
neers, was  held  on  Feb.  28,  when  E.  E. 
\  presented  ■  paper  entitled  "The 
Panama  Canal  and  Its  Electrification." 

Cleveland    Electrical    League.  —  On 

Feb.    10    A-    A.    Wurman,    vice  pre   tdenl 

of  the  Fowler- Worman-Kelley  Com- 
pany, spoke  at  the  regular  luncheon 
meeting  of  the  Electrical  League  of 
Cleveland  on  "Brass  Tacks  Talk  About 
People." 

Los  Angeles  Jovian  League.— The 
regular  weekly  meeting  of  the  Los  An- 
geles Jovian  Electric  League  was  held 
on  Feb.  10>,  when  ex-Senator  L.  H.  Rose- 
berry,  trust  attorney  with  the  Security 
Trust  and  Savings  Bank,  spoke  on  the 
subject  of  "Wills." 

Worcester  Polytechnic  Branch,  A.  I. 
E.  E—  At  the  fourth  regular  meeting 
of  the  Worcester  Polytechnic  Institute 
Branch  of  the  American  Institute  of 
Electrical  Engineers,  C.  R.  Underhill, 
chief  electrical  engineer  of  the  Acme 
Wire  Company,  spoke  on  the  subject 
"Electromagnets." 

St.  Louis  Jovian  League. — Walter  S. 
Donaldson  of  the  National  Printing  & 
Engraving  Company  addressed  the 
Jovian  League  of  St.  Louis,  Mo.,  on 
Feb.  8  on  the  topic  "Advertising,"  urg- 
ing the  Jovians  to  consider  the  sub- 
ject of  "National  Advertising"  in  the 
electrical  trade  journals. 

New  York  Electrical  Society.— The 
344th  meeting  of  the  society  was  held 
in  the  Engineering  Societies  Building, 
New  York  City,  on  Feb.  25.  Elmer  A. 
Sperry,  president  of  the  society  and 
member  of  the  Naval  Consulting  Board, 
gave  an  address  on  "The  Principles  and 
Operation  of  the  Gyroscope." 

Detroit  Jovian  League.— Arthur  Von 
Schlegall,  general  manager  of  the  Mich- 
igan State  Telephone  Company,  deliv- 
ered an  address  before  the  Detroit 
Jovian  League  on  Feb.  12  at  the  Board 
of  Commerce  in  which  he  declared  that 
measured  service  was  the  only  solution 
of  the  overcrowded  telephone  situation 
in  any  large  city. 

Pittsburgh  Section,  A.  I.  E.  E.— The 
February  meeting  of  the  Pittsburgh 
Section,  American  Institute  of  Elec- 
trical Engineers,  was  held  in  the  rooms 
of  the  Engineers'  Society  of  Western 
Pennsylvania  on  Feb.  8.  Dr.  Saul  Dush- 
man,  research  laboratory,  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  pre- 
sented a  paper  on  "Latest  Theories  of 
Magnetism." 

Minnesota  Section,  A.  I.  E.  E.— -At 
the  meeting  of  the  Minnesota  Section 
of  the  American  Institute  of  Electrical 
Engineers,  held  on  Feb.  21,  at  the  Uni- 
versity of  Minnesota,  Minneapolis, 
Minn.,  the  following  papers  were  pre- 
sented: "Excitation  of  Synchronous 
Machines,"  by  Theodor  Schou,  chief  de- 
signing engineer  of  the  Electric  Ma- 
chinery Company,  Minneapolis,  Minn., 
and  "Electric  Starting  Equipment  for 
Automobiles,"  by  T.  H.  Edwards,  Ed- 
wards  Walker    Company,   Minneapolis. 


Associations 
and  Societies 

\  complete  Directory  of  Electrical 
itioni  ia  regularly  printed  in 
the  Brat  iaaue  ol  each  month  on  the 
next-to-laal  texl  page. 


Pittsfield  Section.  A.  I.  E.  E.— An  ad- 
dress on  the  "Application  of  Electron 
Emission  to  Electrical  Engineering" 
made  by  Dr.  Saul  Dushman  of  the 
General  Electric  Company's  research 
laboratory  at  Schenectady  before  the 
Pittsfield  Section  of  the  American  In- 
stitute of  Electrical  Engineers  on 
Feb.  10. 

New  York  Section,  E.  V.  A.— The 
February  meeting  of  the  New  York 
Section  of  the  Electric  Vehicle  Asso- 
ciation of  America  was  held  on  Feb. 
23.  A  paper  on  "High-Rate  Discharg- 
ing and  Charging  of  Lead-Acid  Bat- 
teries" was  presented  by  Joseph  H. 
Tracy,  assistant  chief  engineer  of  the 
Electric  Storage  Battery  Company. 

Lynn  Section,  A.  I.  E.  E.,  and  New 
England  Section,  I.  E.  S.— W.  D'A. 
Ryan,  who  was  the  chief  of  illumination 
at  the  Panama-Pacific  International 
Exposition,  lectured  on  Feb.  16  at  a 
joint  meeting  of  the  Lynn  Section  of 
the  American  Institute  of  Electrical 
Engineers  and  the  New  England  Sec- 
tion of  the  Illuminating  Engineering 
Society. 

Electrical  Contractors  of  Western 
Massachusetts.— The  Electrical  Con- 
tractors' Association  of  Western  Massa- 
chusetts at  its  recent  annual  meeting 
elected  the  following  officers:  A.  J. 
Newell  of  Rowland  T.  Cakes  Company, 
president;  F.  F.  Touhey  of  Springfield, 
vice-president;  T.J.  Lynch  of  Holyoke, 
treasurer;  T.  J.  Collins  of  Springfield, 
secretary. 

Detroit  Engineering  Society.  —  The 
next  meeting  of  the  Detroit  Engineering 
Society  will  be  held  on  March  3  at  the 
society's  hall.  Allen  Rogers,  Ph.D.,  of 
the  laboratory  of  industrial  chemistry, 
Pratt  Institute,  Brooklyn,  N.  Y.,  will 
talk  on  "The  Manufacture  of  Leather 
from  the  Hide  to  the  Finished  Product." 
Samples  will  show  the  condition  of  the 
material  at  every  stage  of  the  process. 
Vermont  Electrical  Association. — A 
meeting  of  the  Vermont  Electrical  As- 
sociation was  held  at  the  Woodstock 
(Vt.)  Inn  on  Feb.  11.  A  technical  ad- 
dress was  given  by  William  Clark  of 
the  General  Electric  Company,  Boston, 
on  "The  Oil  Switch,  Its  Design  and 
Use."  F.  H.  Parker  of  the  Burlington 
Electric  Light  &  Power  Company  gave 
an  informal  talk,  with  pictures,  on  the 
power  development  recently  made  by 
his  company  at  Essex. 

Engineers'  Society  of  Western  Penn- 
sylvania.— Addresses  by  men  of  nation- 
wide prominence  marked  the  annual 
banquet  of  the  Engineers'  Society  of 
Western  Pennsylvania  held  on  Feb.  14 
in  Pittsburgh.  S.  Stanwood  Menken, 
president  of  the  National  Security 
League,    New    York,    spoke    on    "The 
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Crisis   in   the   Preparedneaa   Program"; 
Alba  l'«-  Johni  on,  prei  idenl  of  the  Bald 
win    Locomotive    Works,    Philadelphia, 
Pa.,     discus  ed     "Bu  ine        '  londi 
the  War";  Samuel  [m  nil,  pi 
,i,.ni  ..i  the  <  lommonwealth  Edi  on  Com 
pany,  Chicago,  111.,  apoke  on  "Univi 
Electricity    Supply,"    and    Wilbur    I). 
\v  ibit,   author,   gave   a   humoroua  ad- 
dress called  "Conversational  Engineer- 
ing."   Walter  Riddle  of  Pittsburgh  was 
toastmaster. 

Radio  Club  of  America.— At  the  i 
of  the  February  meeting  of  the  Radio 
Club  of  America,  held  on  Feb.  18  at 
Columbia  University,  in  New  York 
City,  the  election  of  Prof.  J.  Zenneck  to 
honorary  membership  in  the  club  was 
announced.  Earlier  in  the  evening 
Professor  Zenneck  presented  a  paper  in 
which  a  comparison  was  first  made  of 
the  efficiencies  of  two  methods  of  trans- 
mitting signals,  the  efficiency  in  each 
case  being  considered  from  the  view- 
point of  the  energy  received  at  the  re- 
ceiving station.  Conclusive  proof  was 
offered  that  the  greater  efficiency  is  at- 
tained when  signals  are  transmitted 
by  intermittent  generation  of  energy 
in  the  antenna  circuit  rather  than  by 
regulation  of  the  wave-length  of  con- 
tinuously radiated  energy. 

Oregon  Electrical  Contractors  and 
Dealers. — The  Oregon  Electrical  Con- 
tractors and  Dealers'  Association  met 
in  Portland,  Ore.,  recently,  reorganized 
and  adopted  a  new  set  of  by-laws  and 
code  of  ethics.  Under  the  new  organi- 
zation, central-station  men,  jobbers 
and  others  not  actually  retailing  or 
contracting  in  the  electrical  line,  but 
who  manufacture  or  deal  in  energy  or 
electrical  equipment,  are  admitted  to 
associate  membership  in  the  State  or- 
ganization. The  officers  elected  are  as 
follows:  W.  0.  Fouch,  Western  Elec- 
tric Works,  president;  S.  G.  Jagger, 
Morrison  Electric  Company,  and  J. 
Tomlinson-,  Pierce-Tomlinson  Electric 
Company,  vice-presidents.  The  two  last 
named  and  F.  C.  Greene  of  E.  L. 
Knight  &  Company  and  Guy  C.  Littler 
of  the  West  Coast  Engineering  Works 
form  the  board  of  trustees. 

Engineers    Discuss    Preparedness    at 
Boston   Banquet. — The    seventh   annual 
banquet  of  the  Boston  sections  of  the 
American  Institute  of  Electrical  Engi- 
neers and  the  American  Society  of  Me- 
chanical  Engineers,   together  with  the 
Boston  Society  of  Civil  Engineers,  was 
held  at  the  Boston  City  Club  on  Feb.  8. 
President  Charles  L.  Edgar  of  the  Edi- 
son  Electric  Illuminating  Company  of 
Boston  was  toastmaster,  and  the  speak- 
ers  were    Governor   McCall   of   Massa- 
chusetts; Col.  W.  E.  Craighill,  corps  of 
engineers,   U.   S.  A.;  William  B.  Par- 
sons,  consulting   engineer,  New  York; 
John  R.  Freeman,  consulting  engineer, 
Providence,  R.  L;  Calvin  W.  Rice,  sec- 
retary American  Society  of  Mechanical 
Engineers,  New  York,  and  Dr.  John  A. 
Brashear,   Pittsburgh,   Pa.     About  500 
engineers   attended.      Governor   McCall 
emphasized  the  possibilities  of  securing 
economy    in    governmental    administra- 
tion    under     engineering     advice,     and 
Colonel  Craighill  and  General  Parsons 
outlined  the  functions  of  the  engineer 
in  national  defense. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Prospects  Good  for  1916  Ornamental-Lighting-Stand- 
ard Season 

Judging  from  the  inquiries  received  and  the  invitations 
to  make  estimates  on  installations,  the  1916  sales  in  orna- 
mental lighting  standards  will  be  up  to  standard.  Winter 
time,  because  of  weather  conditions,  is  the  off  season  in 
every  part  of  the  country  that  is  affected  by  frost,  because 
cities  are  averse  to  tearing  up  the  streets  in  the  winter 
except  when  absolutely  necessary.  The  time  for  installa- 
tion of  street-lighting  equipment  is  later  in  the  year  in 
anticipation  of  the  coming  months  of  long  lighting  hours. 
Although  the  height  of  the  season  is  some  months  away, 
manufacturers  of  this  class  of  equipment  with  almost  no 
exception  are  pleased  with  the  prospects  for  1916.  The 
demand  will  not  be  phenomenal,  but  it  will  be  normal.  Last 
year  was  an  especially  good  year — a  number  of  large  in- 
stallations having  been  made — and  this  year  is  expected  to 
show  a  normal  increase  owing  to  the  normal  growth  of  the 
industry. 

Ornamental  lighting  standards  are  purchased  mostly  by 
municipalities.  In  the  beginning  the  lighting  companies 
furnished  the  street  posts  and  the  lighting  equipment.  Then 
individuals  began  to  place  isolated  standards  in  front  of 
their  stores  (creating  on  the  whole  rather  a  heterogeneous 
equipment).  Next  the  business  men's  organizations  became 
interested  and  urged  "white-way"  installations  privately 
owned  but  of  a  standard  character.  Finally  the  bulk  of  the 
purchasing  of  street-lighting  equipment  has  fallen  to  the 
municipalities.  Public  ownership  of  this  type  of  equipment 
seemed  to  be  as  just  as  the  private  ownership  of  the  light- 
ing equipment  of  one's  home.  However,  there  is  still  a  con- 
siderable purchasing  power  left  to  the  utilities  in  this  field, 
although  it  is  felt  generally  that  it  is  growing  less  and  less. 

Owing  to  the  character  of  this  business  it  is  not  one  to 
be  closely  affected  by  general  conditions.  Whether  it  is 
to  be  owned  by  the  lighting  company  or  the  municipality, 
the  installation  of  new  equipment  is  governed  largely  by 
political  or  civic  motives  and  not  largely  by  business  con- 
ditions. Business  conditions  find  their  reflection  most  in 
the  privately  owned  "white-way"  installations  for  business 
blocks.  This  business,  however,  because  of  its  novelty  and 
the  recent  introduction  of  the  gas-filled  lamp,  has  not  been 
seriously  curtailed.  With  the  exception  of  New  York  City 
and  one  or  two  installations  in  New  England  and  in  the 
South,  there  had  been  little  or  no  demand  for  street-lighting 
equipment  east  of  Pittsburgh  for  some  time.  West  of  Pitts- 
burgh, however,  business  is  excellent,  many  inquiries  are 
being  received,  and  a  large  volume  of  buying  is  expected. 

Prices  have  gone  up  generally  and  are  expected  to  rise 
still  more,  although  one  manufacturer  stated  that  owing 
to  the  competition  of  small  foundries  it  was  found  neces- 
sary to  make  no  increase  in  price  in  order  to  obtain  the 
business.  In  fact,  wherever  the  orders  were  small  it  was 
found  by  all  manufacturers  that  the  small-foundry  man 
could  and  did  offer  better  prices  and  deliveries.  Most  poles 
are  made  of  cast  iron,  of  which  the  price  has  not  risen 
very  much.  The  reason,  therefore,  for  the  increase  in 
prices  is  to  be  found,  not  as  with  other  electrical  goods  in 
increased  cost  of  raw  materials,  but  in  the  law  of  supply 
and  demand.  Manufacturers  of  ornamental  standards  are 
simply  overstocked  with  orders,  not  for  standards,  but  for 
all  kinds  of  castings.  The  shops  are  so  overcrowded  that 
!  the  consumer  must  pay  more  for  his  standards  if  he  wants 
;  the  manufacturer  to  work  on  them.  It  is  the  crowding 
of  the  shops,  therefore,  by  all  kinds  of  castings  that  is 
increasing  the  price  of  lighting  standards. 

Deliveries    will    not    be    so    good    as    formerly.      Because 


of  the  crowded  conditions  in  the  shops,  labor,  freight,  etc., 
actual  deliveries  will  be  some  weeks  longer  than  formerly. 

Where  competition  with  small  foundries  has  been  felt 
credits  have  been  lengthened  and  collections  therefore  have 
become  poor.  On  large  orders  where  this  competition  is 
not  felt  credits  and  collections  are  good. 

Most  of  the  equipment  now  being  ordered  calls  for  cast 
iron,  which  material  is  constantly  increasing  in  favor. 
Pressed-steel  equipment  has  been  tried  and  is  still  being 
used,  but  owing  to  its  limitations  it  is  not  finding  the 
demand  of  the  cast-iron  pole.  For  outside  weather 
conditions,  it  is  stated  by  metal  men,  nothing,  with  the 
exception  of  bronze,  bears  up  so  well  as  cast  iron.  Steel 
deteriorates  quickly  in  comparison  with  cast  iron.  The  ad- 
vantage of  toughness  claimed  for  the  steel  pole  has  re- 
sulted in  different  solutions  of  the  problem  by  the  cast- 
iron-pole  manufacturers.  A  common  treatment  is  to  use 
a  wrought-iron  core  and  a  cast-iron  shell.  The  core  pro- 
vides all  of  the  toughness  and  pliability  necessary.  Some 
manufacturers  overcome  the  brittleness  of  cast  iron  by 
mixing  with  the  iron  certain  other  ingredients.  Other 
manufacturers,  provided  that  the  customer  wishes  to  pay 
the  price,  make  a  very  heavy  standard  which  has  been 
found  to  give  satisfactory  service.  Steel  poles  are  more 
expensive  than  cast-iron  poles,  especially  for  the  tall  stand- 
ards, and  with  the  present  conditions  obtaining  in  the  steel 
market  prices  are  necessarily  considerably  higher  and 
deliveries  very  much  delayed. 


The  Ward  Leonard  Electric  Company,  Bronxville,  N.  Y., 
manufacturer  of  controlling  devices,  has  appointed  the  John 
B.  Sebring  Company,  Baum  Boulevard  and  Euclid  Avenue, 
Pittsburgh,  Pa.,  as  its  district  sales  agent. 

The  Acheson  Graphite  Company. — The  International 
Acheson  Graphite  Company  of  Niagara  Falls,  N.  Y.,  has 
changed  its  name  to  the  Acheson  Graphite  Company.  The 
company  is  engaged  in  manufacturing  graphite  artificially 
in  electric  furnaces. 

The  Mohawk  Electrical  Supply  Company,  329  South  War- 
ren Street,  Syracuse,  N.  Y.,  recently  appointed  A.  M.  Little, 
formerly  its  vice-president  and  manager,  as  its  president  and 
manager.  The  company  is  intending  to  issue  some  time  in 
May  or  June  a  1000-page  general-supply  catalog. 

The  Barrett  Company. — The  American  Coal  Products 
Company,  17  Battery  Place,  New  York,  parent  organization 
of  the  Barrett  Manufacturing  Company,  has  changed  its 
name  to  The  Barrett  Company.  The  company  will 
deal  in  various  building  materials,  coal-tar  products,  oils, 
chemicals,  etc. 

The  Moloney  Electric  Company,  St.  Louis,  Mo.,  has  just 
opened  an  office  at  50  Church  Street,  New  York.  This  office 
will  be  in  the  charge  of  C.  H.  Abbott,  who  has  been  in  the 
employ  of  the  company  for  the  last  five  years.  All  the  busi- 
ness of  the  company  in  the  New  England  States  will  be 
handled  through  this  office. 

Enlargement  of  Lamp  Works  Contemplated. — It  is  re- 
ported that  the  National  Lamp  Works  of  the  General  Elec- 
tric Company,  Cleveland,  Ohio,  are  contemplating  an  addi- 
tion to  their  plant  so  as  to  give  room  for  about  1000  more 
employees.  The  addition  will,  it  is  said,  be  built  on  land 
adjacent  to  their  present  plant. 

The  Holophane  Glass  Company,  Newark,  Ohio,  has  ap- 
pointed G.  W.  Roosa  a  member  of  its  sales  force,  and  he 
will  have  charge  of  sales  of  Holophane  glassware  in  New 
York,  Ohio  and  western  Pennsylvania.  Mr.  Roosa  has  for 
several  years  been  connected  with  the  lighting  department 
of  the  Westinghouse  Electric  &  Manufacturing  Company. 
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in,  pratl  Electric  Company,  L842  South  Meridian  Street, 
Indianapolis,  Ind.,  lias  recently  been  Incorporated  and  ha 
taken  over  the  busineaa  formerly  conducted  by  the  H.  P.  P. 
Electric  Company.  The  company  la  acting  aa  an  electric 
contractor  and  doea  ■  general  buaineaa  In  lighting  fixtures 
and  repair  work.  H.  P.  Pratt  is  preaident  and  treasurer, 
E.  \V.  Hohll  secretary,  and  \.  T.  Pratl  vice  preaident  and 
financial  secretary. 

The  Reynolda  Electric  Company,  Santa  Barbara,  Cal.,  baa 
recently  appointed  H.  E.  Stillwell  of  Los  Angelea  to  take 
charge  of  ita  indirect-lighting-flxture  department.  Because 
of  the  largely  increased  demand  for  lighting  fixtures,  espe 
cially  tln.se  of  the  indirect-lighting  type,  the  company  has 
been'  forced  to  enlarge  the  above  named  department,  [n 
this  city  there  ia  an  especially  large  demand  for  indirect 
lighting  fixtures  from  stores  and  for  hi;xh-class  residential 
work. 

\\.  N.  Matthews  &  Brother,  St.  Louis,  Mo.,  recently  ac- 
quired the  business  of  the  Triple  Tool  Company,  Jackson- 
ville, til.,  manufacturer  of  the  "Goheen"  digger,  which  was 
described  in  an  article  entitled  "Adjustable  Pole-Hole 
Digger"  in  the  Electrical  World  of  Nov.  6,  1915.  W.  N. 
Matthews  &  Brother  will  continue  the  manufacture  of  this 
post-hole  digger  and  will  call  it  the  "Spoovel"  digger.  Fol- 
lowing their  usual  custom  they  will  guarantee  this  device 
against  defects  and  will  ship  any  number  of  them  on  thirty 
days'   free  trial  to  any  point  within  the  United  States. 

Desires  to  Become  Agent  for  Manufacturers  in  Italy. — 
In  a  letter  to  the  Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio,  Morris  W.  Gowen,  Villa  "Marta" 
Antignano,  Leghorn,  Italy,  states  that  he  would  like  to  get 
in  touch  with  manufacturers  of  electric  fittings,  lamps, 
insulators,  etc.,  and  that  he  is  interested  in  forming  agencies 
in  the  cities  of  Leghorn  and  Pisa.  Mr.  Gowen  has  lived  in 
Italy  for  more  than  twenty  years  and  is  in  an  excellent 
position,  he  declares,  to  carry  on  business  in  that  country. 
Mr.  Gowen  also  states  that  he  would  like  to  receive  catalogs 
and  lists  of  prices  of  materials  from  the  various  manufac- 
turers. 

Big  Business  for  General  Electric  Company.— During  the 
last  few  weeks,  it  is  reported,  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  has  been  noting  an  unprecedented 
increase  in  its  business.  If  orders  should  hold  for  a  full 
year,  it  is  said,  at  the  rate  which  has  prevailed  for  the 
past  few  months,  it  would  mean  something  like  $150,000,000 
for  incoming  business,  which  would  mean  a  32  per  cent 
increase  over  that  of  the  previous  big  year  (1913),  for  which 
orders  totaled  $113,000,000.  It  is  thought,  however,  that  the 
abnormal  influx  of  business  will  lessen  in  the  near  future, 
since  many  customers  are  buying  more  than  they  need  in 
anticipation  of  advanced  prices.  Owing  to  the  large  in- 
crease in  prices  of  such  raw  material  as  copper,  zinc, 
platinum  and  lead,  a  general  advance  in  prices  is  expected. 

Glass  Prices  Increasing. — On  account  of  the  large  increase 
in  the  cost  of  raw  materials,  together  with  an  advance  in 
labor  and  fuel  costs,  the  Macbeth-Evans  Glass  Company, 
Pittsburgh,  Pa.,  has  been  forced  to  raise  the  prices  of  its 
glassware  for  electric-lighting  fixtures.  For  some  time,  the 
company  reports,  it  has  been  experiencing  difficulties  in  ob- 
taining workmen  for  its  various  plants.  Quite  recently,  also, 
certain  laws  have  been  passed  by  the  Legislature  of  Penn- 
sylvania shortening  the  working  hours,  which,  the  company 
declares,  is  equivalent  to  an  advance  in  the  wage  scale. 
Business  conditions  in  the  glass  industry  just  now  are  good. 
Imports  have  been  practically  cut  off  and,  furthermore, 
owing  to  the  fact  that  the  great  glass  plants  in  Belgium, 
Austria  and  Germany  have  been  shut  down,  the  American 
concerns  are  supplying  glassware  for  use  in- practically  all 
countries. 

H.  W.  McCandless  &  Company,  67  Park  Place,  New  York, 
manufacturers  of  miniature  incandescent  lamps,  have  re- 
cently leased  the  eleventh  and  twelfth  floors  of  the  building 
at  406-426  West  Thirty-first  Street,  New  York,  which  are 
being  equipped  with  machinery  for  the  manufacture  of 
miniature  lamps.  Eventually  it  is  the  intention  of  the  con- 
cern to  move  its  offices  to  the  new  address.  H.  W.  Mc- 
Candless &  Company  have  been  noting  a  large  increase  in 
their  business  and  have  had  to  increase  their  output  con- 
siderably. Numerous  orders  have  been  received  from  for- 
eign countries,  particularly  from  the  belligerents.     There  is 


an   ever-increaaing  demand,   it   la  declared,   for   miniature 

lampa    for    war    purpoaea,    and    they    are    employed    aa    gun- 
lamps  and    for   reading   iiist  riimenl ;    OH    battleships  and 
aeroplanes.      .Many    lamps    are   also    needed    for    renewal:;   on 

.int .i.i 1 1 •    in  the  war  zone  on  account  of    tnai  h  upa. 

List  oi  Average  Central-Station  Voltages. — The  Edison 
Lamp  Works  of  the  General  Electric  Company,  Harrison, 
N.  J.,  are  co  operating  with  other  manufacturers  of  "Mazda" 
lamps  in  the  preparation  of  a  booklet  giving  the  average 
voltage  at  the  lamp  sockets  of  customers  on  the  circuit  of 
central  stations  in  every  town  in  the  United  States  where 
there  is  electric  service;.  This  information  will  be  for  u  e 
by  salesmen  and  agents,  in  order  that  they  may  supply 
lamps  with  the  proper  voltage  for  the  use  of  customer 
the  central-Station  circuits.  The  undertaking  to  get  this 
information  has  been  quite  difficult,  since  there  are  about 
10,000  cities  and  towns  in  the  United  States  having  electric 
service.  No  attempt  is  being  made  to  distinguish  whether 
the  service  is  alternating  current  or  direct  current  or,  if 
alternating  current,  the  frequency  of  alternation,  as  this 
information  is  not  necessary  for  use  in  operating  incan- 
descent lamps.  It  is  believed  that  the  information  obtained 
will  help  to  popularize  the  use  of  incandescent  lamps,  since 
the  lamps  will  be  more  generally  operated  at  the  voltage 
for  which  they  are  designed,  and  therefore  will  give  more 
efficient  light.  It  is  the  intention  of  the  manufacturers  to 
print  booklets  with  the  above-named  information  from  time 
to  time  to  keep  them  up  to  date. 

Trade  Literature  Wanted. — C.  W.  A.  Veditz,  commercial 
attache  accredited  to  Belgium,  Switzerland,  France,  Spain 
and  Portugal,  with  headquarters  at  36  Avenue  de  l'Opera, 
Paris,  France,  in  a  letter  to  the  Electrical  World  states 
that  the  various  commercial  attaches  of  this  country  whose 
offices  are  in  the  commercial  districts  of  various  capitals 
of  foreign  countries  have  been  gradually  building  up  li- 
braries of  commercial  reference  publications  and  of  trade 
periodicals  in  lines  which  promise  further  development  in 
our  export  trade.  Mr.  Veditz  states  that  at  the  above- 
named  address  a  room  has  been  set  aside  as  a  sort  of 
reading-room  in  which  are  available  publications  of  the 
above-mentioned  character,  as  well  as  catalogs,  commercial 
directories  and  the  like,  which  are  constantly  available  to 
French  inquirers  seeking  information  with  regard  to  Amer- 
ican goods  and  American  firms.  "Every  day  we  receive 
numerous  inquiries,"  Mr.  Veditz  says,  "from  French  firms 
and  individuals  seeking  to  obtain  the  names  and  addresses 
of  American  manufacturers  or  dealers  in  different  lines  of 
products.  These  inquirers  are  furnished  with  such  informa- 
tion as  we  may  be  able  to  provide.  Often  we  can  place 
'  in  their  possession  trade  publications  relating  to  the  par- 
ticular line  in  which  they  are  interested,  and  sometimes 
our  correspondence  files  contain  detailed  letters  from  Amer- 
ican houses  which  are  actively  seeking  purchasers  or  agents 
in  the  countries  that  constitute  my  territory."  Mr.  Veditz 
is  especially  desirous  of  obtaining  complete  sets  of  catalogs 
and  other  published  material  from  American  concerns  ac- 
tively interested  either  in  starting  a  campaign  for  foreign 
markets  or  in  developing  such  foreign  markets  as  they  may 
already  enjoy. 

Unprecedented  Increase  in  Expenditure  for  Copper  in  1916. 

— The  National  Conduit  &  Cable  Company,  New  York,  esti- 
mates that  if  the  present  prices  for  copper  hold  for  the 
remainder  of  the  year  $200,000,000  more  will  be  paid  for  cop- 
per in  1916  to  the  United  States  producers  than  was  paid 
in  1915.  For  prompt  delivery  the  market  is  now  28  cents 
to  28%  cents  a  pound,  while  for  deliveries  in  September,  Oc- 
tober and  November  the  price  is  261/4  cents  to  26.%  cents. 
The  tendency  in  prices  is  still  upward.  "It  is  apparent 
enough  that  copper  is  being  steadily  consumed  in  record 
proportions,  and  conclusive  evidence  coming  to  hand  points 
unquestionably  to  a  year  of  great  manufacturing  activity  in 
brass  and  copper,"  the  company  states.  "But  while  the 
confident  belief  exists  that  the  present  heavy  rate  of  con- 
sumption will  be  maintained  for  months  at  least,  conserva- 
tive buyers  would  deprecate  a  runaway  market.  For  the 
sake  of  reasonable  market  stability  it  is  indispensable  that 
rigid  effort  shall  be  used  to  prevent  wild  price  inflation. 
The  radical  readjustment  of  prices  which  has  taken  place 
in  the  last  three  months  is  the  most  pronounced  in  many 
years.     To   a   large   extent   the   trade   is   traveling   an   un-« 
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Jbeaten  path,  and  it  should  be  made  as  safe  as  possible.  If 
the  present  enormous  movement  into  consumption  keeps 
up  during  the  last  half  of  the  year,  as  it  seems  likely  to 
do  during  the  first  half  of  1916,  current  output  of  copper 
must  needs  be  maintained  at  a  high  rate  also.  The  situa- 
tion is  admittedly  capable  of  extraordinary  possibilities. 
The  course  of  quotations  reflects  the  great  change  in  condi- 
tions compared  with  a  year  ago.  The  market  price  of  copper 
is  from  11  cents  to  12  cents  a  pound  higher  than  it  was 
3,  year  ago.  On. the  basis  of  the  estimated  refinery  output 
for  1915  the  increase  in  the  commercial  value  of  American 
production  of,  say,  12  cents  a  pound  would  be  equivalent 
to  the  enormous  sum  of  $197,640,000  per  annum." 


NEW  YORK  METAL  MARKET  PRICES 

Selling  Prices  Selling  Prices 

, — -Feb.  15 s  , Feb.  21 , 

Bid        Asked  Bid        Asked 

Copper                                   £        s      d  £       s     d 

London,  standard  spot 106      10      0  108      0      0 

Prime  Lake    28.00       to  28.50f  28.00       to  28.50t 

Electrolytic     28.00       to  28.50t  28.00       to  28.50t 

Casting    26.50       to  27.00f  26.50       to  27.001 

Copper  wire  base 29.25       to  29.75f  29.25       to  29.75t 

Lead    6.25  6.30 

Nickel    45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter...               24.00t  25.00t 

Spelter     20.42  %  to  20.92  i/2  t  20.92  %  to  21.17  y2  t 

Tin,   Straits    42.25  42.25 

Aluminum,  98  to  99  per  cent   54.00       to  58.00  56.00       to  58.00 

OLD  METALS 

Heavy  capper  and  wire ...  ■.    21.00      to  23.00t  22.50      to  23.00t 

Brass,  heavy    14.00       to  14.50f  14.00       to  14.75f 

Brass,  light    11.50       to  12.00t  12.00       to  12.50t 

Lead,    heavy    5.00      to    5.25f  5.25      to    5.40t 

Zinc,  scrap 13.50      to  14.00t  15.00      to  15.50t 

COPPER  EXPORTS 
Total  tons  to  Feb.   21 2,145 

tNominal. 


Corporate  and  Financial 

California-Oregon  Power  Company,  San  Francisco,  Cal. — 

It  has  been  announced  that  90  per  cent  of  the  holders  of 
first  and  refunding  bonds  have  entered  into  an  agreement 
to  waive  interest  for  a  period  not  exceeding  five  years,  and 
that  the  securities  have  also  been  deposited  with  a  committee 
which  is  authorized  to  enter  into  a  settlement  with  the 
company  either  for  cash  or  stock  covering  the  interest  in 
default.  The  first  coupons  to  be  passed  were  dated  Jan.  1, 
1916.  There  are  authorized  and  outstanding  $19,000,000  of 
common  stock,  $1,200,000  of  divisional  bonds  and  $3,200,000 
of  general  bonds.  These  latter  have  also  been  deposited  to 
secure  floating  debt  in  the  sum  of  several  hundred  thousand 
dollars.  Interest  on  the  divisional  bonds  and  on  the  floating 
debt  has  been  paid,  and  the  company,  it  is  stated,  is  earning 
nearly  enough  to  pay  interest  on  the  general  bonds,  but  as 
there  is  a  large  amount  of  construction  under  way  and  to  be 
completed  it  was  decided  to  obtain  a  waiver  of  interest 
from  the  bondholders. 

Crawford  County  Gas  &  Electric  Company,  Crestline, 
Ohio. — The  Ohio  Public  Utilities  Commission  has  author- 
ized the  company  to  sell  its  property  and  assets  to  the 
Cleveland,  Southwestern  &  Columbus  Railway  Company, 
which  shall  issue  in  payment  therefor  two  promissory  notes 
of  $5,000  each,  to  bear  interest  at  the  rate  of  5  per  cent 
per  annum  and  to  be  secured  by  a  purchase-money  mort- 
gage upon  the  property,  maturing  May  1,  1918. 

Electrical  Securities  Company,  New  York,  N.  Y. — An 
issue  of  $1,000,000  of  collateral-trust  sinking-fund  gold  5 
per  cent  bonds,  due  Feb.  1,  1946,  is  being  offered  at  98  and 
interest. 

Middle  West  Utilities  Company,  Chicago,  111. — A  block 
of  ten-year  6  per  cent  collateral  gold  bonds,  due  June  1, 
1916,  is  being  offered  at  96%  and  interest  to  net  6.5  per  cent. 
The  proceeds  of  these  bonds  will  be  used  to  reimburse  the 
company's  treasury  for  funds  spent  in  the  development  of 
its  subsidiary  companies. 

Nassau  Light  &  Power  Company,  Mineola,  N.  Y. — The 
control  of  the  company  has  been  secured  by  Hayden,  Stone 
&  Company,  Boston,  Mass.,  from  E.  D.  Morgan,  Harry 
Payne  Whitney,  C.  H.  Mackay,  Percy  Chubb,  Robert  Bacon 
and  their  associates.  Charles  Hayden  has  been  elected 
president  of  the  corporation. 


National  Carbon  Company,  Cleveland,  Ohio. — The  annual 
report  for  the  year  ended  Dec.  31,  1915,  states  that  the  new 
plant  at  Cleveland  erected  to  meet  the  large  demand  for 
storage  batteries  will  be  completed  within  a  few  months. 
War  conditions  have  brought  a  large  demand  from  European 
countries  as  well  as  benefiting  the  domestic  demand  by 
shutting  out  foreign  products,  and  there  was  a  large  in- 
crease in  shipments  to  South  America.  No  reference  is 
made  to  the  dividend  policy,  but  the  report  states  that  the 
increase  in  business  has  made  necessary  a  larger  working 
capital.  The  income  account  compares  with  the  previous 
year  as  follows: 

1915  1914 

Net   income    $2,550,517  $2,215,880 

Preferred   dividend    392,000  372,750 

Common  dividend    597,930  582,930 

Reserve   bonus    25,000  25,000 

Reserve  insurance   50,000  

Depreciation    389,872 

Net  surplus 1,485,537  825,618 

Total  surplus    $2,641,443  $1,155,856 

Northern  States  Power  Company,  Chicago,  111. — The  net 

earnings  of  the  company  for  the  twelve  months  ended  Dec. 
31,  1915,  were  18.1  per  cent  greater  than  the  net  for  1914, 
and  the  balance  applicable  for  depreciation,  common  stock, 
etc.,  for  the  year  was  $771,626.  The  operating  results  for 
the  calendar  year  1915  were  as  follows: 

Gross    earnings    $5,125,998 

Expenses,  maintenance  and  taxes 2,255,193 

Net  earnings $2,870,805 

Fixed  charges    1,512,109 

Balance    $1,358,696 

Preferred   stock   dividend 587,069 

Surplus  available  for  depreciation   and  common  stock 

dividends,  etc $771,627 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. — ■ 

The  income  account  for  the  year  ended  Dec.  31,  1915, 
shows  a  gain  in  gross  revenue  of  over  $1,600,000.  Expenses 
increased  a  little  more  than  $670,000,  but  at  the  same  time 
there  was  a  gain  in  profit  from  appliance  sales  and  in  other 
miscellaneous  income  of  over  $100,000,  leaving,  therefore, 
an  increase  in  net  income  of  over  $1,000,000.  The  surplus 
for  the  year  was  greater  than  for  the  previous  year  by 
almost  $1,600,000.  After  deducting  dividends,  which  had 
increased  by  nearly  $400,000,  the  unappropriated  surplus 
for  the  year  showed  a  gain  of  $1,181,367.  The  1915  and 
1914  income  accounts  of  the  Pacific  Gas  &  Electric  Com- 
pany are  given  below: 

Gross  operating  revenue : 

Electric  department    $9,924,482  $8,759,449 

Gas    department    7,560,185  7,015,408 

Other  departments    1,045,634  1,137,831 

Total  gross  operating  revenue $18,530,301     $16,912,688 

Expenses : 

Maintenance    $970,886  $1,052,435 

Operating  and   general    7,157,262  6,905,440 

Taxes      849,445  743,047 

Reserves  for  casualties  and  uncollectible 

accounts     228,000  213,000 

Reserve   for   depreciation    1,380,000  1,000,000 

Total    expenses    $10,585,593       $9,913,922 

Net   earnings   from    operation $7,944,708       $6,998,766 

Add    profits    on     merchandise     sales    and 

other  miscellaneous   income 413,879  307,816 

Total   net   income    $8,358,587       $7,306,582 

Bond  interest   3,982,419  3,890,341 

Balance      $4,376,168        $3,416,241 

Interest    on    one-year    notes    and    floating 

debt   (temporary)    2,992  301,060 

Balance      $4,373,176  $3,115,181 

Aportionment  bond  discount  and  expense.  160,410  147,715 
Apportionment  note   discount  and   expense 

(temporary)      321,800 

Surplus     $4,212,766  $2,645,666 

Dividends : 

First   preferred    400,716  14,984 

Original    preferred    600,000  600,000 

Surplus  unappropriated   $3,212,050       $2,030,682 

Southern  Illinois  Light  &  Power  Company,  Hillsboro,  111. 

The  Illinois  Public  Utilities  Commission  has  approved  the 

company's  purchase  of  the  United  Gas  &  Electric  Company 
of  Litchfield,  111.  The  purchase  price  is  $135,000,  to  cover 
which  the  company  will  issue  $36,000  of  its  preferred  cap- 
ital stock  and  $110,000  of  its  first  mortgage  6  per  cent 
gold  bonds. 
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,,i   i  lectri<    Manufacturing  Company,  St.  Louia,  Mo. 
\t  a    ipecial  meeting  of  the  stockholder!  an  Increi  e  of 

i,l i  tin-  capitalization  of  the  company  was  author 

i  ed.    or  the  Inert  0,000  \\  ill  be  In  the  form  <<(  ;> 

stock  dividend  i"  preaenl  shareholder  ,  amounting  to  10 
i > » - 1   .nit  upon  si , suit, oiio  of  stock  outstanding.    The  othei 

000  Of  new    BtOCk  will   bfl  sold  al    p;i f  to  depai  I  men!    man 

rhe  ne^  stock  will  give  the  company  a  total  capi 

,!,,,,,    0f    |2,000,000,    the    majority    of    which    is    held    hy 

enta  of  St,  Louia.    Many  small  shareholders  arc  among 

them,  although  Officials  arc  reticent  ahout  the  total  nunihei 
Of  stockholders.      Warner   Kloctrie   lias  heen   almost    the   sole 

"war  bride"  among  active  St.  Louis  stocks.    In  January  of 

last  year  it  sold  at  :>r2.r>  a  share,  hnt  it  rose  gradually  in 
value  until  June,  when  it  stood  at  $146  a  share.  There  it 
remained  steady  until  Novemher,  when  a  further  advance  of 
-lii  a  share  was  registered.  Since  that  time  the  upward 
movement  has  continued,  and  the  stock  changed  hands  in 
inter-session  sales  on  the  local  exchanges  at  $201.  Strength 
in  Wagner  Electric  shares  during  the  recent  weeks  lias  heen 
largely  due  to  rumors  that  the  company  will  receive  addi- 
tional contracts  to  manufacture  war  supplies.  While  offi- 
cials will  not  discuss  the  nature  of  the  alleged  war  orders, 
it  was  known  some  time  ago  that  the  company  had  turned 
out  large  quantities  of  brass  caps  for  shrapnel  shells.  The 
hulk  of  the  Wagner  Electric's  orders  are  understood  to  be 
of  non-military  nature,  and  2500  employees  are  on  the  pay- 
roll— the  largest  number  in  the  history  of  the  concern. 


New  Utility  and  Industrial  Companies 

The  Islands  Electric  Company  of  Rockland,  Me.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $100,000  for 
the  purpose  of  generating  and  distributing  electricity. 

The  Hillsboro  Power  &  Light  Company  of  Hillsboro,  111., 
has  been  incorporated  with  a  capital  stock  of  $7,500  by  S.  M. 
Gattis,  H.  S.  Cates  and  A.  H.  Graham,  all  of  Hillsboro. 

The  Adams  Light  Company  of  Butler,  Pa.,  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000  to  operate 
in  Adams  Township.  The  incorporators  are  R.  E.  Sprenkle, 
C.  M.  Weigle  of  Butler  and  C.  C.  Tennis  of  Pittsburgh. 

The  Liberty  Electric  Company  of  Liberty,  111.,  has  been 
chartered  with  a  capital  stock  of  $2,500  to  install  and 
operate  an  electric-lighting  plant  in  Liberty.  The  directors 
are  W.  E.  Mercer,  Lawless  Klarner,  J.  Coats  and  Charles  W. 
Barnard. 

The  Acme  Service  Company  of  Chicago,  111.,  has  been 
incorporated  by  H.  D.  Moreland,  Walter  J.  Winser  and 
William  H.  Dellenback.  The  company  is  capitalized  at 
$2,500  and  purposes  to  manufacture  and  deal  in  electrical 
and  mechanical  devices. 

The  Mendon  Electric  Light  &  Power  Company  of  Mendon,. 
111.,  has  been  incorporated  with  a  capital  stock  of  $5,000  to 
supply  electricity  for  lamps  and  motors  in  Mendon.  The 
incorporators  are  James  A.  Thompson,  Donald  A.  Thompson 
and  Minnie  G.  Thompson. 

The  Ryder  &  Graves  Electrical  Company  of  Plainfield, 
N.  J.,  has  been  chartered  with  a  capital  stock  of  $25,000  to 
do  an  electrical  and  mechanical  engineering  business.  The 
incorporators  are  Charles  L.  Ryder,  Jr.,  George  F.  Graves 
of  Plainfield,  N.  J.,  and  Frank  Jennings  of  Jamesburg,  N.  J. 

The  Williamson  Electric  Company  of  New  York,  N.  Y., 
has  been  incorporated  by  S.  B.  McNeil,  G.  S.  Hice  and  L.  A. 
Williamson,  149  West  126th  Street,  New  York,  N.  Y.  The 
company  is  capitalized  at  $150,000  and  intends  to  manufac- 
ture and  deal  in  electrical  and  mechanical  devices  and 
machinery. 

The  Lyon  Ventilating  Machinery  Company  of  New  York 
has  been  chartered  with  a  capital  stock  of  $5,000  to 
manufacture  and  deal  in  ventilating,  cooling,  lighting,  re- 
frigerating machinery,  foundry  supplies,  etc.  The  incor- 
porators are  E.  Kobbe,  W.  G.  Keil  and  D.  T.  Lyon,  788 
Riverside  Drive,  New  York,  N.  Y. 

The  Domestic  Engineering  Company  of  Dayton,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $800,000  to  take 
over  the  Delco  light  business  of  the  Dayton  Engineering 
Laboratories  Company.    The  plant  will  be  installed  in  a  new 


iikIu  trial  center  being  developed  <>utii  of  Oakwood,  neaj 
Dayton.  The  company  will  manufacture  electric-lighting 
outfits  for  farms  and  rural  communities.    The  Incorporate] 

ire  Edward   \    Deed  .  R.  II.  Grant,  R.  1'.  Punkhou  er,  F.  E 

hlcNabb  and  I'..  P.  McCann. 

The    Electric    Heating    A    Manufacturing    Company    of 
Seattle,  Wash.,  has  heen  incorporated  with  a  capital  stock 

of  $7.">,000  for  the  purpo  e  of  man  u  fact  u  ring  "Apfel's  system 

of  electric  beating"  and  other  patented  electrical  Bpeciall 
The  company  has  purchased  the  factory  building  at  1812 

Ninth  Avenue,  South,  Seattle.  J.  (;.  kiddy  of  Kverett  is 
presidenl  and  P.  P.  Apfel  Is  secretary  and  treasurer.  The 
offices  of  the  company  are  at  418  Union  Street,  Seattle. 


Trade  Publications 

Electric  Air  Compressors. — The  United  States  Air  Com- 
pressor Company,  Cleveland,  Ohio,  has  prepared  Catalog 
No.  15,  descriptive  of  its  electrically  operated  two-stage  air 
compressors. 

Electric  Ranges. — The  Globe  Stove  &  Range  Company, 
Kokomo,  Ind.,  is  distributing  five  leaflets  which  describe, 
illustrate  and  give  concise  data  on  the  "B"  series  of  Globe 
electric  ranges. 

Tungsten  Mining  in  Colorado. — The  Vanadium-Alloys 
Steel  Company,  Pittsburgh,  Pa.,  has  prepared  reprints  of 
an  article  by  R.  C.  McKenna,  president  of  the  company,  on 
"Tungsten  Mining  in  Colorado." 

Electrically  Operated  Ranges. — The  Estate  Stove  Com- 
pany, Hamilton,  Ohio,  has  issued  an  attractively  illustrated 
catalog,  designated  as  No.  10,  on  its  recently  developed  elec- 
tric ranges  and  electric  heaters. 

Electric  Washers. — The  Wayne  Manufacturing  Company, 
St.  Louis,  Mo.,  has  just  published  an  illustrated  folder 
printed  in  colors,  descriptive  of  several  types  of  its  elec- 
trically operated  washing  machines. 

Storage-Battery  Parts. — The  second  edition  of  Catalog 
Section  B  has  been  issued  by  the  Electric  Storage  Battery 
Company,  Philadelphia,  Pa.,  and  illustrates  various  parts 
and  supplies  for  use  with  several  of  its  batteries. 

Tungsten. — Carlisle  &  Company,  74  Broadway,  New 
York,  have  prepared  a  booklet  entitled  "Tungsten,  Its 
Properties  and  Uses."  The  book  is  very  complete  and  con- 
tains extracts  from  the  Geological  Survey  reports. 

Small  Motors. — The  Robbins  &  Myers  Company,  Spring- 
field, Ohio,  is  sending  out  a  folder  which  contains  informa- 
tion on  the  scope  of  the  company's  advertising  in  various 
magazines  concerning  its  small  motors  for  driving  various 
kinds  of  apparatus. 

Wire  and  Insulating  Materials. — The  D  &  W  Fuse  Com- 
pany, Providence,  R.  I.,  has  just  issued  a  catalog  descrip- 
tive of  its  Deltabeston  wires  and  insulating  materials. 
With  the  exception  of  the  "Deltabeston"  magnet  wire,  the 
various  kinds  of  wire  described  are  of  recent  development. 

Storage  Batteries. — The  Cook  Railway  Signal  Company, 
Denver,  Col.,  has  issued  Catalog  No.  2,  on  its  new  and  im- 
proved electric  storage  batteries  for  lighting  and  ignition 
service,  and  Bulletin  No.  2-B  and  Catalog  No.  3,  on  its 
electric-lighting  plants,  which  are  equipped  with  "ReVivo" 
storage  batteries. 

How  to  Figure  Illumination. — The  sixth  edition  of  a  hand- 
book entitled  "How  to  Figure  Illumination"  has  been  issued 
by  the  Western  Electric  Company,  463  West  Street,  New 
York.  The  booklet  lists  complete  tables  of  various  types 
of  "Sunbeam  Mazda"  lamps  and  illustrates  and  describes 
them,  giving  complete  characteristics. 

Electric  Equipment. — /The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  has  published 
Leaflet  No.  3832,  on  its  No.  307-CV  railway  motor;  Leaflet 
No.  3504-A,  on  the  selection  of  type  CI  alternating-current 
motors  for  intermittent  service;  Leaflet  No.  3513-A,  on 
machine-tool  controllers  for  direct-current  motors;  Leaflet 
No.  3834,  on  its  No.  306-CV  railway  motor;  Leaflet  No. 
3766-A,  on  its  large  slip-ring  type  CW  induction  motors; 
Leaflet  No.  3836,  on  its  No.  548-A  railway  motors,  and 
Leaflet  No.  3848,  on  its  types  B  and  R  rheostatic  drum 
controllers. 
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New  England 


HOULTON,  ME. — The  Houlton  Mills  & 
Lit.  Co.  expects  to  install  40  or  50  new 
meters.     T.  C.  S.  Berry  is  proprietor. 

CONCORD,  N.  H. — The  Concord  El. 
•Co.  is  contemplating  extending  its  service, 
■covering  about  a  mile  of  new  territory. 
Eventually  the  company  will  extend  its 
transmission  lines  to  Penacook. 

CONCORD,  N.  H. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  Washington,  D.  C, 
until  March  1  for  furnishing  and  installing 
lighting  fixtures  in  the  United  States  post 
office  at  Concord,  N.  H.  For  details  see 
proposal  columns. 

BELMONT,  MASS. — During  the  coming 
year1  the  electric-light  department  will 
purchase  pole-line  material,  including 
meters,  transformers,  etc.,  for  ordinary  ex- 
tensions to  its  present  distributing  system, 
to  cost  approximately  from  $4,000  to  $5,000. 
10.  P.  Taylor,  445  Trapelo  Road,  Waverly, 
Mass.,  is  manager  of  the  municipal  electric 
light  department. 

LONGMEADOW,  MASS.  —  The  town 
lighting  committee  has  recommended  the 
discarding  of  the  gas  lamps  now-  in  use 
and  the  installation  of  about  200  incandes- 
cent electric  lamps  of  about  100  cp.  The 
United  El.  Lt.  Co.  of  Springfield  furnishes 
■electrical  service  in  Longmeadow. 

MILFORD,  MASS. — The  Milford  El.  Lt. 
&  Pwr.  Co.  has  applied  to  the  Board  of  Gas 
and  Electric  Light  Commissioners  for  per- 
mission to  erect  a  transmission  line  from 
Milford  to  Hopedale  for  the  purpose  of 
supplying  electricity  in  Milford  and  Hope- 
dale  to  be  furnished  by  the  Connecticut 
River  Transmission  Co. 

SALEM,  MASS. — The  Eastern  Massachu- 
setts El.  Co.,  recently  organized  for  the  pur- 
pose of  connecting  up  the  Salem  El.  Lt.  Co., 
Salem,  the  Maiden  &  Melrose  El.  Co.,  Mel- 
rose, and  the  Suburban  Gas  &  El.  Co.,  Re- 
vere, all  of  which  are  controlled  by  the 
Tenney  interests,  has  applied  to  the  State 
Gas  and  Electric  Light  Commissioners  for 
authority  to  issue  capital  stock  to  the 
amount  of  $250,000.  The  company,  it  is 
understood,  contemplates  a  large  develop- 
ment at  the  plant  of  the  Salem  El.  Lt.  Co. 
in  Salem. 

SPRINGFIELD,  MASS.— Plans  are  being 
prepared  by  McClintock  &  Craig,  architects, 
Springfield,  for  a  large  extension  to  the 
electric  plant  of  the  United  El.  Lt.  Co.  at 
the  foot  of  State  Street.  The  plans,  it  is 
understood,  provide  for  the  installation  of  a 
20,000-kw.  turbo-generator,  12  boilers  of 
700  hp.  each,  equipped  with  automatic 
stokers,   etc. 

TURNERS  FALLS,  MASS.— The  Turners 
Falls  Pwr.  &  El.  Co.  will  soon  start  work 
on  the  erection  of  an  electric  transmission 
line  from  Turners  Falls  to  Amherst,  a  dis- 
tance of  25  miles. 

NEW  BRITAIN,  CONN.— The  United  El. 
Lt.  &  Wtr.  Co.  is  erecting  about  5  miles  of 
11,000-volt  distribution  lines  from  the  Hous- 
atonic  Pwr.  Co.'s  power  station  in  New 
Britain  to  the  brick  yards  in  Berlin.  It  is 
proposed  to  supply  all  the  large  power  cus- 
tomers in  New  Britain  from  this  line.  A 
transformer  station  will  be  built  in  New 
Britain  to  step  current  down  to  2300  volts 
to  supply  smaller  power  customers.  The 
11,000-volt  circuits  will  be  in  duplicate  from 
the  substation  of  the  Housatonic  Pwr.  Co. 
to  the  United  El.  Lt.  &  Wtr.  Co.'s  sub- 
station. George  F.  Atwater  is  superinten- 
dent. 
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News  of  Projects,  Plans,  Bids  and  Con- 
tracts. Notes  on  Work  Under  Way 


Middle  Atlantic 

ALBANY,  N.  Y. — Bids  will  be  received  by 
the  trustees  of  public  buildings,  Executive 
Chambers,  Capitol,  Albany,  until  March  9 
for  electric  elevators  in  connection  with  the 
alterations  and  additions  to  the  State 
House.  Drawings  and  specifications  may 
be  consulted  at  the  New  York  office  of  the 
Department  of  Architecture,  Room  1224, 
Woolworth  Building,  and  at  the  Department 
of  Architecture,  Capitol,  Albany.  Lewis  F. 
Pilcher,  Capitol,  Albany,  is  State  architect. 

BUFFALO,  N.  Y. — Plans  are  being  pre- 
pared, it  is  reported,  by  the  International 
Ry-  Co.,  Buffalo,  for  increasing  its  power 
system  by  3000  kw.  at  a  cost  of  about  $175,- 
P°i'i  The  Present  Plans  provide  for  the  in- 
stallation of  additional  equipment  in  five 
substations,  including  seven  1000-kw.  rotary 
•converters.  Energy  will  be  transmitted  to 
these  stations  from  Niagara  Falls. 

DUNKIRK,  N.  Y. — Application  has  been 
made  to  the  City  Council  by  the  Niagara  & 
Erie  Pwr.  Co.,  Fredonia,  for  a  franchise 
to  supply  energy  in  Dunkirk.  The  com- 
pany wishes  to  furnish  electricity  to  the 
Atlas  Crucible  Steel  Co. 

KINGS  PARK,  N.  Y.— Bids  will  be  re- 
ceived by  the  State  Hospital  Commission, 
"Capitol.    A'bany,    until    March    3.    for    con- 


struction, including  heating,  plumbing  and 
drainage,  and  electric  work,  for  employees' 
home  at  the  Kings  Park  State  Hospital, 
Kings  Park.  Drawings  and  specifications 
may  be  consulted  at  the  Kings  Park  Hos- 
pital, at  the  New  York  office  of  the  Depart- 
ment of  Architecture,  Room  1224,  Wool- 
worth  Building,  New  York,  and  at  the  De- 
partment of  Architecture,  Capitol,  Albany. 
Drawings,  specifications  and  blank  forms 
of  proposal  may  be  obtained  at  the  Depart- 
ment of  Architecture,  Capitol,  Albany,  upon 
a  deposit  of  $10  for  each  set  of  plans.  E. 
S.  Ellwood  is  secretary  of  State  hospital 
commission. 

ONEONTA,  N.  Y.— The  Oneonta  Lt.  & 
Pwr.  Co.  has  applied  to  the  Public  Service 
Commission  for  authority  to  issue  $65,000 
in  capital  stock.  Application  has  also  been 
made  by  the  company  for  permission  to 
operate  an  electric-light,  heat  and  power 
system  in  that  part  of  the  town  known  as 
the  Junction,  and  also  in  the  section  of 
the  town  known  as  the  Hamlet  in  West 
Oneonta. 

PORTLAND,  N.  Y.— The  Niagara  &  Lake 
Erie  Pwr.  Co.,  Fredonia,  is  planning  to  ex- 
tend its  transmission  lines  to  Portland  to 
supply  electrical  service  here. 

HOKENDAUQUA,  PA. — The  Commis- 
sioners of  Whitehall  Township  have  appro- 
priated $5,410  for  the  purpose  of  illuminat- 
ing Mickley's  Pike  for  the  entire  length. 

HOLTWOOD,  PA. — Plans  are  being  con- 
sidered by  the  Pennsylvania  Wtr.  &  Pwr. 
Co.,  Holtwood,  for  increasing  the  output 
of  its  hydroelectric  generating  plant  during 
1916.  The  office  of  the  engineering  depart- 
ment is  in  the  United  States  Fidelity  & 
Guaranty  Building,  Baltimore,  Md. 

LANCASTER,  PA. — The  contract  for 
electric  wiring  for  the  new  Boys'  High 
School  in  Lancaster  has  been  awarded  to 
Joseph  S.  Miller  &  Co.,  Philadelphia,  at 
$5,890.    • 

LEBANON,  PA. — The  Edison  El.  Illg. 
Co.  of  Lebanon  is  erecting  a  transmission 
line  (approximately  15  miles  long)  to  sup- 
ply electricity  to  a  newly  organized  com- 
pany which  will  supply  electrical  service 
to  three  small  towns. 

MILLVALE,  PA — New  equipment  has  re- 
cently been  purchased  for  the  municipal 
electric-light  plant,  including  a  500-kw. 
Westinghouse  turbo-generator,  one  surface 
condenser,  one  economizer  and  two  200-hp. 
Keeler  water-tube  boilers.  James  Grundy  is 
superintendent. 

NICHOLSON,  PA.— The  Nicholson  Lt., 
Ht.  &  Pwr.  Co.  is  planning  to  extend  its 
transmission  lines  to  Hop  Bottom  this 
spring  to  furnish  electrical  service  there. 
William  S.   Decker  is  assistant  manager. 

PHILADELPHIA,  PA. — Bids  will  soon 
be  asked  for  the  construction  of  a  new 
power  house  for  Rafleigh  &  Co.,  to  be 
erected  at  American  and  Somerset  Streets, 
Philadelphia.  W.  E.  Dyer,  Philadephia,  is 
engineer  in   charge. 

PHILADELPHIA,  PA.— Plans  are  being 
prepared  for  the  construction  of  a  five- 
story  reinforced  and  concrete  and  brick 
building  for  the  Splitdorf  Elecl.  Co.  in  Phil- 
adelphia. Monks  &  Johnson,  78  Devonshire 
Street,  Boston,  Mass.,  are  architects. 

ST.  MARY'S,  PA. — The  St.  Mary's  El.  Lt. 
Co.  will  obtain  electricity  from  the  new 
central  power  station  of  the  Ridgway  El.  Lt. 
Co.,  Ridgway,  when  completed  (probably 
about  June  1)  to  operate  its  system.  The 
local  plant  will  be  dismantled  and  substa- 
tion equipment  installed.  W.  H.  Hetz- 
necker,  Jr.,   is  superintendent. 

TITUSVILLE,  I'A. — The  city  of  Titus- 
ville  is  contemplating  the  installation  of  an 
ornamental  lighting  system  in  the  business 
district,  the  merchants  to  purchase  the 
standards  and  equipment  and  the  city  to 
furnish  electricity  to  maintain  the  lamps. 
Fred  C.  Johnson  is  superintendent  of  the 
municipal   electric  plant. 

FRENCHTOWN,  N.  J.— Plans  are  being 
made  for  the  installation  of  a  15-kw.  trans- 
former in  the  municipal  electric-light  plant. 

MILLBURN,  N.  J. — The  Millburn  El.  Co. 
is  changing  its  plant  from  125  cycles  to  60 
cycles,  single,  110/220  volts,  and  is  in- 
stalling two  directly  connected  units,  400 
kw.  each,  General  Electric  generators  and 
compound  Buckeye  engines,  18  in.  by  36  in. 
by  30  in.  ;  also  one  200-kw.  General  Elec- 
tric generator  belted  to  a  19-in.  by  ls-in 
Ball  simple  engine.  Alterations  are  not 
completed,  and  there  are  yet  to  be  in- 
stalled two   250-hp.   Babcock  &  Wilcox  boil- 


ers and   a   130-ft.   smokestack  to  be  erected. 
VV.   R,   Wittingham  is  president. 

DOVER,  DEL. — The  Eastern  Pennsyl- 
vania Pwr.  (Jo.  of  New  Jersey,  it  is  reported, 
contemplates  the  construction  of 
power  plant  in  Dover,  to  cost  about  $200,- 
000.  The  companj  has  recently  leased  the 
power  plant  of  the  Morris  County  Trac.  Co. 
in   Dover. 

CUMBERLAND,  MD. — At  an  election  to 
be  held  March  21  the  proposal  to  issue  $20,- 
000  in  bonds  for  the  installation  of  an 
electric-lighting  plant  will  be  submitted  to 
the  voters. 

BALTIMORE,  MD. — Preliminary  plans 
have  been  prepared  by  the  Baltimore  Sheet 
&  Tinplate  Co.  for  the  construction  of  a 
tin-plate  plant  with  an  annual  capacity  of 
100,000,000  lb.,  to  be  situated  on  the  water 
front.  Equipment  to  include  twelve  hot 
mills,  with  intermediate  and  finishing  de- 
partments, including  assorting  and  shipping 
rooms.  The  plant  will  be  driven  by  elec- 
trical power,  requiring  from  3000  hp.  to 
3500  hp.  The  company  is  capitalized  at 
$5,000,000.  J.  M.  Jones,  vice-president  and 
general  manager  of  the  Massillon  Rolling 
Mills  Co.,  Massillon,  Ohio,  is  president  and 
general  manager  of  the  Baltimore  Sheet  & 
Tinplate  Co. 

PETERSBURG,  VA. — Arrangements  have 
been  made  by  the  Greater  Petersburg  De- 
velopment Corpn.  for  the  development  of 
Riverside  Park  as  a  suburb.  Improvements 
involving  an  expenditure  of  $75,000  will  be 
made  and  will  include  the  installation  of 
an  ornamental   street-lighting  system. 

STUART,  VA. — The  Council  has  granted 
W.  H.  Clark  a  franchise  to  supply  elec- 
tricity for  lamps  and  motors  in  Stuart.  Mr. 
Clark  is  planning  to  develop  a  water-power 
site  on  Mayo  River. 


North  Central 

DETROIT,  MICH. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  March  17  for  furniture,  lighting,  light- 
ing fixtures,  etc.,  in  the  United  States  post 
office  and  court  house  in  Detroit,  Mich.  For 
details  see  proposal  columns. 

EAST  TAWAS,  MICH. — The  citizens 
have  voted  to  sell  the  municipal  electric- 
light  plant  to  the  Consumers'  Pwr.  Co., 
Owosso;  also  to  grant  the  company  a  30- 
year  franchise  in  East  Tawas. 

EDMORE,  MICH.— Preparations,  it  is 
stated,  are  being  made  by  W.  C.  Clark, 
Pontiac,  who  recently  purchased  the  local 
electric-light  plant,  for  the  development  of 
a  hydroelectric  plant  to  supply  electricity 
in  Edmore.  Water-power  rights  at  River- 
dale  and  Sumner,  10  miles  east  on  Pine 
River,  have  been  purchased  by  Mr.  Clark, 
and  it  is  proposed  to  erect  a  plant  there. 

IONIA,  MICH. — Plans  are  being  prepared 
by  Wernette,  Bradfield  &  Mead,  architects. 
Grand  Rapids,  for  a  1000-hp.  power  plant 
for  the  Ypsilanti  Reed  Furniture  Co.,  to 
cost  about  $20,000. 

WEST  BRANCH,  MICH. — The  Northern 
Pwr.  Co.,  which  has  acquired  the  property 
of  the  Rifle  River  El.  Lt.  Co.  in  West 
Branch,  has  applied  for  a  new  franchise. 
If  granted,  the  company  promises  to  make 
improvements  to  the  plant  and  service. 
J.  R.  Thorne  is  general  manager. 

AKRON,  OHIO. — The  Northern  Ohio  Trac. 
&  Lt.  Co.,  Akron,  has  applied  to  the  Pub- 
lic Utilities  Commission  for  permission  to 
issue  $518,400,  the  proceeds  to  be  used  for 
extensions  to  its  generating  capacity  and 
for  additions  and  betterments  to  its  prop- 
erties. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  511  City  Hall, 
Cleveland,  until  March  2  for  16-in.  glass 
globes  for  the  street-lighting  division. 
Specifications  may  be  obtained  in  the  office 
of  the  superintendent  of  lighting,  413  Su- 
perior Avenue,  City  Hall. 

COLUMBUS,  OHIO. — The  Columbus  Ry., 
Lt.  &  Pwr.  Co.  has  signed  contracts  with 
the  residents  on  the  State  Road  south  from 
Minerva  Park  to  Westerville  to  .  furnish 
electricity.  A  special  line  will  be  erected 
to  supply  the  service. 

COLUMBUS,  OHIO. — The  City  Council 
has  passed  an  ordinance  providing  for  an 
issue  of  $265,000  in  bonds  for  extensions 
and  improvements  to  the  municipal  electric- 
light  plant  and  distribution  system,  in- 
cluding the  installation  of  new  equipment. 
The  placing  of  wires  underground  in  con- 
siderable territory  is  under  consideration. 

DUNKIRK,  .OHIO — The  installation  of  a 
municipal  electric-lighting  plant  in  Dunkirk 
is  under  consideration. 

HICKSVILLE,  OHIO. — The  Hicksville  El. 
Lt.,  lit.  &  Pwr.  Co.  is  contemplating  extend- 
ing  its   transmission   lines  to   Xey  to   furnish 
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WHITESBURG,  KT,  The  installation  of 
an  electric-light  plant,  water-works  and 
other  public  utilities  In  Whltesburg  Is  under 
consideration.  J.  j.  Boll,  Lexington,  Is  In- 
terested 

ANDERSON,  I iND.— Extensive  improve- 
ments are  under  way  at  the  municipal  elec- 

triC-light  plant,  Which  Will  include  the  in- 
stallation   ol    tWO    B00-hp.    boilers,    one    3000- 

kw.  generator,  coal  and  ash-handling 
equipment  and  a  cemenl  smokestack. 

HHXSBORO,  IND.— Plans  are  being 
considered,  II  is  reported,  by  local  business 
men  for  raising  the  dam  in  the  creek  5  ft 
to  develop  power  for  an  electric  power 
plant. 

LN'DIANAPc  il, is.  IND.  —  Arrangements 
are  being  made  by  the  Indianapolis  Lt.  & 
Ht.  Co.  for  the  installation  of  a  new  power 
plant  on  the  site  of  its  present  plant  on 
Kentucky  Avenue,  to  cost  about  $4,000,000. 

INDIANAPOLIS,  IND.— The  Indianapo- 
lis &  Cincinnati  Trac.  Co.,  Indianapolis,  is 
contemplating  extending  its  railway  from 
Rushville  to  Cincinnati,  a  distance  of  62 
miles.  The  city  of  Cincinnati  will  vote  in 
April  on  a  proposal  to  issue  $6,000,000  in 
bonds  for  the  construction  of  a  15-mile 
terminal   loop. 

CARLINVILLE,  ILL.  —  The  Madison 
County  Lt.  &  Pwr.  Co.  is  changing  a  26- 
mile,  17,000-volt,  60-cycle,  three-phase  instal- 
lation to  33,000  volts,  three-phase,  60  cycles 
including  all  transformers,  lightning  arrest- 
ers and  substation  equipment ;  the  present 
installed  line  construction  is  being  used.  E 
D.   Bell  is  general  superintendent. 

DIXON,  ILL. — Bids  will  be  received  by 
the  Board  of  Administration,  Capitol  Build- 
ing, Springfield,  until  March  14  for  the  con- 
struction of  two  kitchen  buildings  and  re- 
frigerating equipment  at  the  State  Colony 
for  Epileptics,  3  miles  from  Dixon.  Separate 
bids  to  be  submitted  for  general  work,  heat- 
ing equipment,  electric  wiring,  plumbing 
and  refrigerating  equipment.  Plans  and 
specifications  may  be  obtained  upon  appli- 
cation to  James  B.  Dibelka,  State  architect 
130  North  Fifth  Avenue,  Chicago. 

GALENA,  ILL. — Preparations  are  being 
made  by  the  Interstate  Lt.  &  Pwr.  Co  ,  Ga- 
lena, it  is  reported,  to  furnish  energy  to 
the  United  Steel  Co.  for  its  mines  near 
Schulesburg,  and  additional  power  to  the 
mine  of  the  Cleveland  Mining  Co.,  near 
Galena.  To  furnish  this  additional  service 
it  will  be  necessary  for  the  company  to  in- 
crease the  generating  capacity  of  the  Ga- 
lena station  for  which  arrangements  are 
now  being  made. 

SIBLEY,  ILL.— At  an  election  held  re- 
cently the  proposal  to  issue  bonds  for  the 
installation  of  a  municipal  electric-lighting 
plant  was  carried. 

WARREN,  ILL. — The  installation  of  a 
larger  generating  unit  in  the  very  near 
future  is  contemplated  by  the  Warren  Lt. 
&  Pwr.  Co.  Negotiations  are  now  under 
way  between  the  company  and  the  towns  of 
Gratiot  and  South  Wayne,  Wis.,  for  elec- 
trical service.  This  extension  will  involve 
the  erection  of  5  miles  of  three-phase, 
13,200-volt  transmission  line  and  7  miles  of 
single-phase  lines.  G.  W.  S.  Scheidecker  is 
president  and  general  manager. 

FARIBAULT,  MINN.— Plans  have  been 
completed  for  the  installation  of  a  1000-kw. 
turbo-generator  unit  at  the  Cannon  Falls 
hydroelectric  plant  of  the  Northern  State 
Pwr.  Co.,  increasing  the  capacity  to  2100 
kw. 

MINNEAPOLIS,  MINN.— Bids  will  be 
received  by  the  board  of  education  of  the 
city  of  Minneapolis  until  March  13  for  the 
construction  of  additions  and  alterations  of 
the  West  High  School,  including  founda- 
tions, general  work,  plumbing,  heating  and 
ventilating,  temperature  regulation,  electric 
work  and  clocks,  bells  and  telephones. 
Specifications  are  on  file  at  the  office  of  the 
board  of  education,  Minneapolis,  and  at  the 
office  of  "William  B.  Ittner,  architect,  408 
Board  of  Education  Building,  St.  Louis,  Mo. 
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wi.\<  in  \.  MINN.  Preparations  are  be 
Ing  made  bj  the  Wisconsin  Ry.,  Lt,  &  Pwr, 
Co.,  i  .a  ( Irosse,  Wis  .  11   Is  repoi  ted,  for  the 

ICl  Ion    ol    a    new   Steam  driven    i  ■ 

power  plant  (to  cost  about  $20,000),  work 
on  which  will  soon  begin. 

ARCHER   IOWA.     The  installation  of  an 
electric-llghl   plant  In  Archer  Is  under  con 
sideration. 

m  Dl  B<  IN,    ii  iWA      The    Federal    Lt,    A 

Pwr,  CO,  has  purchased  the  property  of  the 
Audubon     County     101.     Co.,     which    I'm 

electrical  service  In  the  towns  of  Audubon, 
Exira  and   Hamlin.     The  Federal  company, 

it  is  understood,  will  build  a  new  plant  in 
Audubon    and    extend    the    transmission    lines 

to  Manning,  which  plant  it  recently  pur- 
chased The  company  will  supply  elec- 
trical service  to  the  towns  of  Ross  and 
Gray,  to  which  the  proposed  line  will  pass. 

CAMBRIDGE,  IOWA. — W.  A.  Curtis, 
owner  of  the  local  electric-light  plant,  ex- 
pects to  purchase  two  10-kw.,  6600/220-volt 
transformers  and  4  miles  of  No.  6  wire. 

CANTRIL,  IOWA— The  Cantril  Tel.  & 
El.  Lt.  Co.  is  contemplating  the  installa- 
tion of  50-hp.  to  75-hp.  oil  engine.  The 
company  would  consider  a  second-hand 
engine,  Meitz  &  Weiss  preferred.  George 
W.   Irvin   is  manager. 

DENISON,  IOWA.— The  City  Council  is 
considering  extending  the  transmission  lines 
of  the  municipal  electric-light  plant  to 
Arion  and  Vail  to  supply  electrical  service 
in  those  towns.  It  is  also  proposed  to  fur- 
nish electricity  to  residents  along  the  pro- 
posed line. 

DES  MOINES,  IOWA— Bids  will  be  re- 
ceived by  Proudfoot,  Bird  &  Rawson,  Hub- 
.bell  Building,  Des  Moines,  until  March  8 
for  construction  of  a  12-story  and  base- 
ment building  (to  cost  about  $250,000)  for 
the  Register  and  Tribune,  to  be  erected  at 
Seventh  and  Locust  Streets,  Des  Moines. 
Separate  bids  to  be  submitted  on  electric 
wiring,  steam  heating  and  plumbing.  Plans 
provide  for  two  passenger  and  one  electric 
elevator,  automatic  sprinkler,  vacuum  clean- 
er, Lowerator  pneumatic-tube  system,  etc. 

IOWA  FALLS,  IOWA, — The  Iowa  Falls 
El.  Co.  has  been  granted  franchises  in  the 
towns  of  Alexander  and  Coulter  to  supply 
electricity  for  commercial  purposes. 

ORIENT,  IOWA— At  an  election  held 
recently  the  proposal  to  issue  $10,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light  plant  was  carried. 

WAUKEE,  IOWA.— Bonds  to  the  amount 
of  $7,000  have  been  issued  for  the  installa- 
tion of  an  electric-lighting  system  in  Wau- 
kee.  Energy  to  operate  the  proposed  sys- 
tem will  be  obtained  from  the  Adel  (Iowa) 
Lt.  &  Pwr.  Co. 

WAUKON,  IOWA.— The  City  Council  is 
considering  the  question  of  installing  an 
electric-light  plant,  to  cost  about  $7,000. 

GORIN,  MO. — Improvements  are  con- 
templated to  the  local  electric  light  and  mill 
plant,  owned  by  Piles  &  Brown,  including 
the  installation  of  a  steam  boiler,  engine 
and  generators. 

KANSAS  CITY,  MO.— An  extensive 
water-power  development  along  the  Osage 
River  in  western  Missouri  is  being  pro- 
moted by  men  who  have  acquired  large 
areas  of  land  along  the  river.  A  bill  has 
been  introduced  by  Representative  Ham- 
lin in  the  House  of  Representatives  au- 
thorizing the  National  Investment  &  De- 
velopment Co.  of  Warsaw  and  Kansas 
City  to  construct  a  dam  and  power  plant 
on  the  Osage  River  in  Benton  County.  The 
company,  it  is  understood,  proposes  to  sun- 
ply  electricity  in  Kansas  City  and  vicinity. 

MEMPHIS,  MO. — At  an  election  to  be 
held  Feb.  28  the  proposal  to  issue  $25,000 
in  bonds  for  the  installation  of  a  municipal 
electric-light  plant  will  be  submitted  to  the 
voters. 

OREGON,  MO.— The  St.  Joseph  Trans- 
mission Co.,  recently  organized,  is  reported 
to  be  contemplating  a  1000-hp.  development 
and  the  erection  of  a  transmission  line 
from  Oregon  to  St.  Joseph,  a  distance  of 
50  miles,  to  supply  electricity  to  towns  be- 
tween the  two  cities  named.  Morton  R. 
Martin   is  general  manager. 

PIERCE  CITY,  MO. — The  Ozark  Pwr.  & 
Wtr.  Co.,  Branson,  has  applied  for  a  fran- 
chise to  furnish  electricity  here.     The  com- 
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pany    proposes   to   extend    Its   transmission 
system  from  i  'ow<  ralti    to  Plerci    I  ll 

ST.  CHARLES,  mo.  The  American  u 
fl  Pwi  Co.,  Bt.  Charles,  is  contemplating 
extending  Its  1 1  am  mis  Ion  Urn  to  Went- 
villa    an,i    Wright    Citj        F,    E,    Mun 

local    in. in., 

NT  i.oins,  Mn  An  appropriation  will 
ba  ai  ki  d  bj  I  be  a  ld<  i  manic  commltti  i  to 
i  mploj    electrical  engineei  a  to  n 

!!■    ■    i      prepa ratorj    to  submit 
reporl   on  a    municipal  i  led  rlc  light  Inj 

posa  I. 

ii  i  RLEY,  S.  D  Bond  to  th<  amount  of 
J  1 0,000  have  bei  n  voted  for  the  pun  h 

I  he    local    elect  rlc   li^ht    plant. 

NORTH     PLATTE,    NEB.      Bids    v. 
received  by   the  Board  of  Education, 

i  'latte,  unt  ii  Ala  nil  i :;  for  I  he  com  1 1  uct  Ion 
oi  a  Junior-high-school  building  i  I 
ii  L69  ft.,  three  Btorles  high).  Separate 
bids  will  be  received  for  the  Installal 
h(  Ltlng  and  plumbing,  electric  wiring  and 
vacuum-cleaning  system  for  building.  Plans 
and  .specification  may  be  obtained  at  the- 
office   of    B.    M.    Reynolds,   architect,   North 

I  latte,  upon   deposit   of  $10. 

COUNCIL  GROVE,  KAN.— The  Council 
Grove  Ice,  Lt.  &  I'wr.  Co.  is  contemplating 
the  erection  of  about  0  miles  of  transmis- 
sion line  to  supply  electrical  service  to 
farmers.  G.  W.  Harlan  is  president  and 
manager. 

EDNA,  KAN. — Application  has  been  made 
to  the  Council  by  C.  E.  Page  for  a  franchise 
to  supply  electricity  in  Edna. 

ELLIS,  KAN. — The  Municipal  Light  and 
Water  Department  is  contemplating  the  in- 
stallation of  an  additional  electric  gener- 
ating unit,  consisting  of  a  60-hp.  steam  en- 
gine and  a  100-kw.,  three-phase,  2300-volt 
alternator  and  exciter ;  also  extension  to 
steam-heating  system  of  12,000  ft.  radia- 
tion.    Ray  C.  Hall  is  superintendent. 

EMPORIA,  KAN. — Bids  will  be  received 
until  March  3  for  electric  wiring  for  the 
Preston  B.  Plumb  Memorial  Building  at  the 
State  Normal  School.  Edward  T.  Hackney 
is  president  and  Charles  H.  Chandler,  To- 
peka,  is  architect. 

EUDORA,  KAN. — At  an  election  to  be 
held  March  8  the  proposal  to  issue  $10,000 
in  bonds  for  the  installation  of  an  electric- 
light  system  will  be  submitted  to  the  voters. 

GARDEN  CITY,  KAN. — The  Garden  City 
Sugar  Co.  is  contemplating  the  installation 
of  a  1000-kw.  electric  generating  unit  in  it's 
power  plant. 

GARNETT,  KAN. — A  110-kva.  electric 
generating  unit  and  a  1 50-hp.  boiler  have 
recently  been  installed  in  the  municipal 
electric-light  plant.  C.  B.  DeTar  is  super- 
intendent of  water  and  light  department. 

HAYS,  KAN. — Bids  will  be  received  by 
Lee  Harrison,  secretary  Board  of  Adminis- 
tration of  Educational  Institutions,  State 
House,  Topeka,  until  March  10  for  con- 
struction of  auditorium  and  gymnasium 
building,  including  electric  wiring,  steam 
heating,  plumbing,  etc.,  at  Hays,  to  cost 
about  $100,000. 

HOLTON,  KAN. — The  erection  of  a 
transmission  line,  23  miles  long,  is  con- 
templated by  the  municipal  electric-light 
and  water-works  department,  for  which 
material  will  be  needed  as  follows :  50-kw., 
2300/13, 200-volt  step-up  transformer,  light- 
ning arresters,  recording  watt-hour  meter, 
switchboard  panel,  oil  switch,  etc. ;  also 
pole-type  substation,  10-kw.,  13,200/110/ 
2  20- volt  step-down  transformer,  discon- 
necting switches,   etc. 

HOXIE,  KAN. — The  installation  of  a  mu- 
nicipal electric-lighting  plant  in  Hoxie  is  re- 
ported to  be  under  consideration. 

HUMBOLDT,  KAN.— The  installation  of 
an  additional  waterwheel  and  generator  is 
under  consideration  by  the  Humboldt  Mill 
&  Pwr.  Co.     W.  P.  McGrew  is  manager. 

ISABEL,  KAN. — Larabee  &  Sons,  owners 
of  the  local  electric-light  plant,  contemplate 
the  installation  of  a  100-hp.  engine. 

KANSAS  CITY,  KAN. — The  City  Com- 
missioners have  decided  to  purchase  a  3000- 
kw.  generator  for  the  municipal  electric- 
lighting  plant,  increasing  the  output  to 
12,000  kw. 

KANSAS  CITY,  KAN. — Plans  are  being 
prepared,  it  is  reported,  by  the  Leonard 
Construction  Co.,  McCormick  Building,  Chi- 
cago, 111.,  for  the  construction  of  a  large 
building  in  Twenty-fifth  Street,  between  Mc- 
Gee  and  Grand  Streets,  to  cost  about  $500,- 
000.  S.  W.  Ramsey,  2110  Grand  Avenue, 
Kansas  City,  is  local  manager. 

KIOWA,  KAN. — Bids  will  be  received  by 
the  city  of  Kiowa  at  the  office  of  the  city 
clerk,  Kiowa,  until  March  7  for  extensions 
and  improvements  to  water-works  system 
and  the  installation  of  an  additional  generat- 
ing unit  at  the  electric-light  plant,  includ- 
ing one  250-hp.  oil  engine  complete  and  one 
175-kw.    alternating-current    generator   /di- 
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rectly  connected).  Plans  and  specifications 
are  on  file  at  the  office  of  the  city  clerk. 

LA  HARPE,  KAN.— Application  has  been 
made  by  James  MacDonald  to  the  Council 
for  a  franchise  to  supply  electricity  in  La 
Harpe  for  lamps  and  motors. 

MEADE.  KAN. — The  Meade  Lt.  &  Pwr. 
Co.  is  considering  the  installation  of  a 
12%-kva.,  60-cycle,  three-phase  generator 
and  a  15-hp.  oil  engine,  and  also  a  20-kva. 
generator,  same  as  above,  with  a  25-hp.  oil 
engine,  both  to  be  synchronized  with  a 
37%-kva.  generator.  The  company  will 
soon  establish  a  2 4 -hour  service  and  will 
need  electrical  appliances,  including  irons, 
fans  and  motors. 

NORCATUR,  KAN.— The  City  Council  is 
contemplating  the  installation  of  a  dis- 
tributing system  in  Norcatur.  Energy  may 
be  secured  from  either  the  Norton  or  the 
Oberlin  plant. 

PERRY,  KAN. — Improvements  are  con- 
templated to  the  municipal  electric-light 
plant,  including  an  addition  to  station 
building  (20  ft.  by  36  ft.),  the  installation 
of  a  50-hp.  engine  directly  connected  to  a 
35-kw.  direct-current  generator  and  40  new 
meters.     F.  W.  Bettys  is  superintendent. 


Southern  States 

DURHAM,  N.  C. — The  installation  of  a 
300-kva.  rotary  converter  and  additional 
feeder  switchboard  is  contemplated  by  the 
Durham  Trac.  Co.  C.  S.  Reed  is  secretary. 
KERNERSVILLE,  N.  C. — The  installa- 
tion of  a  municipal  electric-lighting  plant 
at  Kernersville  is  under  consideration. 

SHELBY,  N.  C. — The  City  Council  is 
contemplating  the  installation  of  an  orna- 
mental street-lighting  system  at  a  cost  of 
about  $3,000. 

WARSAW,  N.  C. — The  town  of  Warsaw, 
it  is  reported,  is  prepared  to  grant  a  fran- 
chise for  the  installation  and  operation  of 
an  electric-lighting  system. 

McRAE,  GA. — The  city  of  McRae  has 
awarded  the  Singleton-Smith  Co.,  electrical 
engineers,  a  contract  for  the  installation  of 
pumping  station,  complete,  consisting  of  a 
brick  fireproof  power  house,  two  70-hp. 
Muncie  crude-oil  engines,  a  Gould  two- 
stage,  motor-driven  centrifugal  pump  hav- 
ing a  capacity  of  500  gal.  per  minute,  and 
an    8000-gal.    fuel-oil    storage    tank. 

RUTLEDGE,  GA. — The  Dysard  El.  Pwr. 
Co.  has  submitted  a  proposal  offering  to 
supply  electrical  service  in  Rutledge. 

MELBOURNE,  FLA. — The  Peninsular 
Engineering  &  El.  Co.,  St.  Petersburg,  will 
install  an  electric-lighting  plant  and  ice  fac- 
tory at  Melbourne.  The  company  would  like 
to  receive  prices  on  a  second-hand  50-hp.  or 
60-hp.  oil  engine  and  a  37%-kva.,  single- 
phase  or  three-phase,  60-cycle,  2300-volt 
generator  with  exciter  and  switchboard. 

PENSACOLA,  FLA.— The  City  Council 
is  contemplating  the  installation  of  a  gene- 
rator to  supply  electricity  for  lighting  the 
water-works  plant. 

PENSACOLA,  FLA. — A  bill  has  been 
passed  by  the  United  States  Senate  author- 
izing George  H.  Hervey  to  construct  and 
operate  an  electric  railway  on  the  military 
reservation  at  Fort  Barrancas  and  Fort 
McRae. 

SOUTH  JACKSONVILLE,  FLA. — The 
Board  of  Bond  Trustees  is  considering  the 
installation  of  a  175-kw.,  60-cycle,  2300- 
volt  generating  unit  (directly  connected). 
T.  A.  Murwin  is  superintendent. 

CALHOUN,  TENN. — The  Hiawassee  Lt. 
&  Pwr.  Co.,  Charleston,  is  planning  to  sup- 
ply electricity  in  Charleston  and  Calhoun. 
The  company  will  secure  energy  from  the 
Tennessee  Lt.  &  Pwr.  Co.  to  operate  its 
proposed  system. 

CHATTANOOGA,  TENN. — Plans  have 
been  prepared  by  W.  H.  Sears,  Chattanooga, 
for  extensions  to  the  Davis  Hosiery  Mills, 
to  cost  about  $150,000.  The  work  will  in- 
clude construction  of  additional  buildings, 
addition  to  knitting  mill  and  power  plant. 
MARYVILLE,  TENN. — The  Dreamland 
Amusement  Co.  is  reported  to  be  in  the 
market  for  a  15-kw.  direct-current  gener- 
ator directly  connected  to  a  kerosene-oil 
I       engine. 

NASHVILLE,  TENN. — Plans  are  being 
prepared  by  the  Cumberland  Tel.  &  Teleg. 
Co.  for  the  construction  of  a  central  ex- 
change and  office  building  (to  cost  $200,- 
000)  to  replace  the  building  damaged  in  a 
recent  fire.  A  new  switchboard  and  wir- 
ing system  will  be  included  in  the  work. 

RTDGEVILLE,  TENN. — Preparations  are 
being  made  by  the  Standard  Processing  Co., 
Ridgeville,  for  extensions  to  plant,  to  cost 
about  $11,000.  Additional  machinery  (elec- 
trically driven)  will  be  installed,  at  a  cost 
of  $15,000. 


RUSKIN,  TENN. — Plans  are  being  con- 
sidered, it  is  reported,  for  rebuilding  the 
electric-power  plant  at  Ruskin  Cave  Col- 
lege, recently  destroyed  by  fire,  causing  a 
loss  of  from   $10,000   to   $15,000. 

BIRMINGHAM,  ALA.— Plans  for  the  in- 
stallation of  a  new  generating  unit  in  the 
power  plant  of  the  Alabama  Pwr.  Co.  at 
Lock  12  and  the  extension  of  the  tower 
transmission  line  of  the  company  into  north 
Alabama  to  make  a  loop  through  Decatur 
and  Huntsville,  and  for  an  electric  furnace 
at  Anniston,  are  reported  to  be  under  con- 
sideration. The  company  is  now  erecting  a 
transmission  line  from  Decatur  to  Hartselle 
and  is  also  building  a  substation  at  the 
latter  place. 

HURTSBORO,  ALA. — Bonds  to  the 
amount  of  $9,000  have  been  voted  for  ex- 
tensions to  the  electric-light  plant  and 
water-works  system. 

GURDON,  ARK. — The  town  of  Gurdon 
has  granted  Richard  Swartz,  Hot  Springs, 
a  25-year  franchise  to  construct  and  oper- 
ate an  electric  light  and  power  plant.  Work 
on  construction  of  the  plant  will  begin  at 
once.  Two  generating  units  of  unequal  size 
will  be  installed,  belted  and  driven  by  fuel- 
oil  engines. 

MALVERN,  ARK. — Bids  will  be  received 
by  the  Commissioners  of  Water  Works,  Im- 
provement District  No.  10,  Sewer  Improve- 
ment District  No.  11,  Malvern,  until  March 
1,  for  furnishing  all  material  for  water- 
works and  sewerage  systems,  including 
brick,  stone,  reinforcing  steel,  galvanized 
pipe  and  fittings,  fire  hydrants,  gate  valves 
and  boxes,  etc.  ;  also  88  cypress  or  chestnut 
poles  (33  ft.  long),  33,300  ft.  No.  6  hard- 
drawn,  bare  copper  wire,  one  100,000-gal. 
tank  on  75-ft.  tower,  one  500-gal.  motor- 
driven  pump,  two  500-gal.  motor-driven 
service  pumps,  two  500-gal.  motor-driven 
vertical  centrifugal  pumps,  and  one  6-in. 
filter  manifold  system.  Specifications  may 
be  obtained  from  the  J.  B.  McCrary  Co., 
Little  Rock,  Ark.,  and  Atlanta,  Ga. 

JENNINGS,  LA. — The  Jennings  Gas  & 
El.  Co.  is  contemplating  the  purchase  of  a 
150-hp.  to  200-hp.  oil  engine  or  a  150-hp. 
to  200-hp.  "Unaflow"  steam  engine.  F.  M. 
Litten  is  manager. 

KENTWOOD,  LA. — E.  B.  Kennon,  owner 
of  the  local  electric-light  plant,  is  contem- 
plating (not  just  at  present)  the  installa- 
tion of  a  new  boiler  (66  in.  by  18  in.  or  16 
in.)  and  two  new  gasoline  or  oil  engines, 
one  from  15  hp.  to  20  hp.  and  the  other  from 
4  hp.  to  5  hp. 

LEESVILLE,  LA. — The  Leesville  Lt.  & 
Wtr.  Wks.  is  contemplating  the  installa- 
tion of  a  new  generating  unit,  consisting  of 
a  120-kw.,  60-cycle,  three-phase,  2300-volt 
generator  and  engine  (directly  connected), 
to  furnish  electricity  for  lighting  purposes. 
W.  K.  Ferguson  is  superintendent. 

MANSFIELD,  LA. — The  Mansfield  Ice 
Co.  has  opened  up  a  new  office  and  will 
carry  a  line  of  electrical  goods.  The  com- 
pany has  been  awarded  the  contract  for 
electric  wiring  and  telephone  system  for 
the  new  building  for  the  Bank  of  Commerce. 
The  cost  of  the  building  is  estimated  at 
$35,000.     D.  G.  Petty  is  manager. 

ARDMORE,  OKLA. — Surveys  have  been 
made  on  the  Washita  River,  14  miles  from 
here,  for  the  city  of  Ardmore,  with  a  view 
of  establishing  a  hydroelectric  power  plant 
and  the  erection  of  a  transmission  line  to 
city.     The  cost  is  estimated  at  $375,000. 

JONES.  OKLA. — Bids  will  be  received  by 
the  Board  of  Town  Trustees  until  March  10 
(readvertisement)  for  the  installation  of  a 
water-works  system  and  electric-lighting 
plant,  including  laying  of  water  mains,  fire 
hydrants,  valves  and  boxes,  elevated  tank, 
one  deep  well,  electric  distributing  system, 
including  poles,  street  lamps,  etc.  :  power 
house  and  generating  machinery,  etc.  The 
cost  of  the  work  is  estimated  at  about  $10,- 
000.  Specifications  may  be  obtained  of  the 
Benham  Engineering  Co.,  Colcord  Building, 
Oklahoma  City,  upon  deposit  of  $5. 

RINGLING,  OKLA.— Application  has 
been  made  to  the  city  of  Ringling  by  J. 
Hamon  for  a  franchise  for  the  installation 
of  an  electric-lighting  plant  here. 

WTSTER,  OKLA. — Bonds  to  the  amount 
of  $7,000  have  been  authorized  by  the 
Board  of  Trustees  for  the  installation  of 
an   electric-lighting  system. 

BARTLETT,  TEX. — The  Texas  Pwr.  &  Lt. 
Co.,  Dallas,  it  is  understood,  will  rebuild  its 
local  substation,  recently  destroyed  by  fire, 
causing  a  loss  of  about  $5,000. 

BENJAMIN,  TEX. — The  installation  of 
an  electric-light  plant  in  Benjamin  is  under 
consideration.  J.  C.  Copeland  is  reported 
to  be  interested  in  the  project. 

CLAUDE,  TEX. — The  contract  for  instal- 
lation of  the  municipal  electric-light  plant 
has  been  awarded  to  Nelson  &  Smalley, 
Claude. 

EDNA,  TEX. — The  Edna  Ice  &  Lt.  Co. 
has    recently    installed    a    crude-oil    engine, 


Fairbanks,  Morse  Co.,  type  Y.     R.  Linnartz 
is  manager. 

FLOYDADA,  TEX. — Steps  have  been 
taken  by  the  Chamber  of  Commerce  to  se- 
cure the  installation  of  an  electric-lighting 
plant  in  Floydada. 

GOLDTHWAITE,  TEX. — The  Goldthwaite 
Lt.  &  Ice  Co.  is  installing  a  20-hp.  automatic 
steam  engine.  Edward  Geeslin  is  vice-presi- 
dent and   manager. 

HEDLEY,  TEX. — The  Texas  Southern 
El.  Co.  is  considering  the  establishment  of 
an  electric-light  plant  or  the  erection  of  a 
transmission  line  to  Hedley.  For  further 
information  address  A.  L.  Chase,  manager. 
Clarendon,    Tex. 

HEREFORD,  TEX. — The  city  of  Hereford 
is  considering  the  construction  of  a  munici- 
pal electric-light  plant.  Plans  for  the  initial 
installation,  it  is  understood,  provide  for 
two  turbine-engine-driven  units  (directly 
connected)  having  a  rating  of  250  hp.  each. 

KERRVILLE,  TEX.  —  The  Kerrville 
El.  Lt.,  Ht.  &  Pwr.  Co.  is  installing  a  new 
Fairbanks-Morse,  crude-oil  engine  T.  Holds- 
worth  is  manager. 

MEMPHIS,  TEX. — The  Texas  Southern 
El.  Co.,  it  is  reported,  contemplates  im- 
provements to  its  local  system. 

OZONA,  TEX. — The  Ozona  Improvement 
Co.  is  planning  to  install  a  new  ice-making 
machine  and  a  new  deep-well  pump.  The 
cost  of  the  proposed  improvements  is  esti- 
mated at  $1,500.  Frank  F.  Friend  is  man- 
ager. 

PLAINVIEW,  TEX. — The  Texas  Utilities 
Co.,  it  is  reported,  contemplates  extensions 
to   its   street-lighting   system    in   Plainview. 


Pacific  States 

COUPEVILLE,  WASH. — The  Whidby 
Island  El.  &  Pwr.  Co.,  Langley,  has  re- 
cently acquired  an  option  on  the  local  elec- 
tric-light plant.  If  the  plant  is  taken  over 
by  the  company,  it  is  understood  that  some 
improvements  will  be  made  to  the  system. 

OAK  HARBOR,  WASH.— The  City  Coun- 
cil has  granted  the  Whidby  Island  El.  & 
Pwr.  Co.,  Langley,  a  franchise  to  install 
an  electric-light  plant  and  water-works  sys- 
tem in  Oak  Harbor  for  a  period  of  25 
years. 

PASCO,  WASH. — Plans  have  been  ap- 
proved by  the  officials  of  the  Pacific  Pwr.  & 
Lt.  Co.,  Portland,  Ore.,  for  expensive  im- 
provements to  its  system  at  Sunnyside  and 
along  the  electric  transmission  line  be- 
tween Spokane  and  Pasco. 

PORTERVILLE,  CAL.— Plans  are  being 
prepared  for  the  construction  of  a  new  sub- 
station for  the  Mount  Whitney  Pwr.  &  El. 
Co.   in   Porterville. 

TWIN  FALLS,  IDAHO. — The  Great  Sho- 
shone &  Twin  Falls  Wtr.  Pwr.  Co.,  Twin 
Falls,  contemplates  rebuilding  its  distribu- 
tion lines,  owing  to  the  consolidation  of  the 
properties  of  the  Electric  Investing  Co.  ; 
also  connection  of  primary  lines  between 
two  companies.  The  company  is  also  con- 
templating a  campaign  on  electric  ranges. 

FLORENCE,  ARIZ. — At  an  election  to  be 
held  March  11  the  proposal  to  issue  $50,000 
in  bonds  for  the  installation  of  a  municipal 
electric-light  plant  and  water-works  sys- 
tem will  be  submitted  to  the  voters. 

LAMBERT,  MONT. — A  committee  has 
been  appointed  to  make  investigations  to 
determine  the  cost  of  installing  a  municipal 
electric-light  plant  and  water-works  system 
in  Lambert. 

BOULDER,  COL.  —  Extensive  improve- 
ments are  contemplated  by  the  Western  Lt. 
&  Pwr.  Co.,  Boulder,  to  its  plants,  involv- 
ing an  expenditure  of  about  $140,000. 

DENVER,  COL. — Work  is  now  under 
way  for  extensive  improvements  to  the  light- 
ing system  of  the  Denver  Gas  &  El.  Lt.  Co., 
which  will  involve  an  expenditure  of  about 
$160,000.  The  plans  provide  for  a  three- 
phase,  four-wire,  grounded-neutral,  4000- 
volt  system,  replacing  the  single-phase, 
2000-volt  system  now  in  use.  New  equip- 
ment, including  switchboard,  is  being  in- 
stalled at  the  West  Side  and  Lacombe  Sta- 
tions. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
March  8  for  tire  steel,  cable  clips,  brass 
tubing,  pulleys,  asbestos  gaskets,  etc. 
Blanks  and  general  information  relating  to 
this  circular  (No.  1017)  may  be  obtained 
from  the  above  office  or  the  offices  of  the 
assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y.  ;  614  Whitney- 
Central  Building,  New  Orleans,  La.,  and 
Fort   Mason,    San   Francisco,   Cal. 
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ward,  Jr.,  Morns  Park  and  New  York 
x  >  Ajsp.  Bled  Aug.  2,  1910.  Landing 
doors  h.-i.i  latched  until  car  reaches  land- 
ing, 

1,171,620.  CiT.T.mo  Device;  ii  Hovland, 
East  Orange,  x.  J.  App.  died  Feb  12 
i'M ...     For  automatic  telephone  systems.' 
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m  Circuits,  btc  ;  n.  S.  Turner,  San 
Diego,  Cal  App.  Hied  Sept  18,  1914 
Strand  which  is  sensitive  to  heat 

l>171,576.  Interrupter;  T.  Abtmeyer,  Wil- 
kinsburg, Pa,  App.  filed  Aug.  11,  1913 
*or  ignition  systems. 

1,171,677.  [ntkrbuptrr;  t.  Abtmeyer.  Wil- 
kinsburg, Pa,  App.  filed  Sept.  10.  1914 
Has  condenser  combined  with   it. 

l,1™'.556",  Mamaa  Switch;  H.  W.  Brown. 
Wiiklnsburg,  Pa  App.  filed  June  2S, 
1911.  *or  changing  the  connections  for 
a  single  ammeter. 

1,171,587.       Switch    for    Meters;    H     W 

Bcr0Won1,1Wiltin^urg'  Pa-     APP-  flled  June 
^8,  1911.     Enables  ammeter  to  be  associ- 
with  any  phase  of  a  polyphase  cir- 
cuit. 

l,1X1',^8-  Metering-  Switch  ;  H.  W.  Brown 
Wilkinsburg.  Pa.  App.  filed  June  28, 
1911.  Protected  against  being  coupled  to 
more  than  one  phase  or  circuit  at  the 
same  time. 

1,171,591  Coil  for  Electrical  Apparatus  ; 
h  ]v-  Chubb,  Edgewood  Park,  Pa.  App 
filed  Feb.  16,  1912.  Terminal  for  coils  of 
aluminum  conductors. 

1.171.595.  Vehicle  Lighting  System  ;  P 
E?ni  ofo  Sw*ssvale.  Pa.  App.  filed  Jan.' 
10,  1912.  Prevents  application  of  exces- 
sive voltage  to  lamps. 

1.171.596.  Interrupter;  P.  Conrad,  Pitts- 
burgh and  T.  Abtmeyer,  Wilkinsburg.  Pa. 
App.  filed  May  11,  1914.  Arranged  to 
prevent  "back-firing."  s 

1,1M1,y7-  Storage-Battery  Separator;  J 
ii"  ,Vi\s-  P^nver,  Col.  App.  filed  Sept! 
*h  ls?14-  Envelope  of  corrugated  con- 
struction. 

1,171,598^Spark-Gap  for  Radiatone  Wire- 
less-Telegraph  Systems;   L.   De  Forest 

?oeiW      ^    »i  T>  «  App'   flled   March    10 
1910.      Plurality  of  metal   disks  with   in- 
terposed compressible  varnished  fabric. 
1,171,600.      Electric    Locomotive;    G     M 

Esat  iq'i  ,Wilii.n?bur^  Pa-     APP-  filed  June 
^8,  1913.     Rigid-pedestal  structure. 

1.171.629.  Circuit  Closer;  s.  Meyers 
Tower,  Mich.  App.  filed  June  7,  1915' 
Constructed  to  prevent  unauthorized  clos- 
ing of  ignition  circuit. 

1.171.630.  Brush  Connection  ;  J.  Navdor, 
Lakewood,    Ohio.      App.    filed    March    12, 

~i5'  End  of  stranded  conductor  is 
wadded  and  spun  into  compact  mass  in 
recess  in  carbon  brush. 

1,171,633.  Sound-Absorbing  Device  E 
Osborn  and  J.  J.  Nolan,  Albany,  N.  Y 
App.  filed  Feb.  13,  1915.  Telephone 
transmitters. 

1,171,635.  Starting  Synchronous  Elec- 
tric Machines  ;  A.  B.  Owen,  Ridgway, 
Pa,  App.  filed  Sept.  27,  1913.  Field  "is 
made  to  place  itself  in  proper  relation 
to  armature  current  at  synchronous 
speed. 

1,171,668.  Pianoforte  Control;  M.  L.  Sev- 
ery,  Arlington  Heights,  Mass.,  and  G.  B. 
Sinclair,  Georgetown,  Me.  App.  flled 
March  8,  1913.  Means  for  varying  loud- 
ness of  vibrations  of  strings. 

1,171,710.  Attaching  Device  for  Con- 
necting Electric  Lamps  to  Current- 
Carrying  Conductors  ;  M.  H.  Freixas, 
New  York,  N.  Y.  App.  filed  July  2,  1915. 
Socket  which  can  be  quickly  clamped  to 
electric  wires. 
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Mundy,    Washington,    D.    C.      App.    Bled 
March  8,  L91B      Reel  for  the  cord  In 
i.i  i elepb 

1,171,76  i  JracuiT  Closer     i  .    Soull- 

i  letroit,  Mich.  App.  died  Feb.  i  i, 
1916  To  prevent  t  ii<_-  stealing  of  auto- 
mobiles. 

i,i7i,77ii.  Signal  Apparatus;  k.  B.  Car- 
ter,  Bloomlngton.  End.  App.  filed  June  7, 
1913.      Burglar  alarm   and   fire  alarm  con- 

nected  with  the  telephone  circuit. 
1,171,782.  Method  roa  the  Hydro-Elec- 
trolytic Treatment  ok  Orbs;  k.  R 
Goodrich,  Tucson,  Ariz.  App.  filed  Maj 
26,  L915.  Metal  contents  of  electrolyte 
and  currenl  density  substantially  con- 
stant at  each  step. 

1.171.818,  Mui.Tii'i.Ex  Telegraphy;  F.  K. 
Vreeland,  Montclair,  N.  J.  App.  flled 
Jan.  8,  1910.  Number  of  alternating  cur- 
rents of  different  frequencies  simultane- 
ously impressed  upon  a  common  line. 

1,171,814.  Multiplex  Telegraphy  ;  F.  K. 
Vreeland,  Montclair,  N.  J.  App.  filed 
June  4,  1913.  Employs  a  single  trans- 
former of  unequal  windings. 

1.171.819.  Process  of  Making  Electro- 
plates ;  A.  R.  Warren,  Chicago,  111.  App. 
filed  Sept.  8,  1914.  Edges  of  plate  are 
beveled  and  coppered. 

1,171,822.  Autographic  Telegraphy;  E. 
H.  and  K.  A.  Widegren,  Albv,  Sweden. 
App.   filed  Dec.   20,  1913.     Duplex  action. 

1,171,832.  Method  of  Treating  Metals; 
F.  L.  Bishop,  Pittsburgh,  Pa.  App.  filed 
Feb.  26,  1913.  Metal  subjected  to  mag- 
netic field  of  an  alternating  current. 

1.171.851.  Attachment  Plug  for  Elec- 
trical Conductors  ;  C.  J.  Klein,  Milwau- 
kee, Wis.  App.  filed  Jan.  13,  1913.  Made 
in  two  parts  held  together  by  a  screw 
shell. 

1.171.852.  Attachment  Plug  ;  C.  J.  Klein, 
Milwaukee,  Wis.  App.  filed  Oct.  28,  1913. 
Parts  automatically  lock  together  upon 
partial  assembly. 

1,171,860.  Process  of  Making  Insulating 
Joints  ;  L.  McCarthy,  Boston,  Mass.  App. 
filed  June  1,  1914.  Uses  a  tube  of  mica 
within  a  steel  shell. 

1,171,864.  Electric  Switch  ;  E.  B.  Merri- 
am,  Schenectady,  N.  Y.  App.  filed  June 
23,  1911.     Oil-switch  construction. 

1,171,890.  Contactor;  J.  J.  Ruddick,  New- 
ton, Mass.  App.  filed  April  22,  1915.  For 
block-signal  systems  of  trolley  roads. 

1,171,907.  Electrical  Measuring  Instru- 
ment; H.  E.  Trent,  Wilkinsburg,  Pa. 
App.  flled  Nov.  16,  1914.  Ohmmeter  hav- 
ing large  range  of  deflection. 

1.171.914.  Receptacle  and  Plug  ;  G. 
Wright,  Pittsfield,  Mass.  Arp.  filed  Aug. 
13,  1906.  Wall  plug  of  pleasing  appear- 
ance. 

1.171.915.  Electric-Train  Bulletin  Board  ; 
C.  E.  Abernethy,  Hickory,  N.  C.  App. 
filed  Dec.  4,  1914.  Bulletin  clocks  con- 
trolled by  manually  operated  master 
clock. 

1,171,929.  Water  Heater  ;  A.  S.  Cubitt, 
Pittsfield,  Mass.  App.  filed  Nov.  26,  1910. 
Flow  of  water  is  controlled  by  the  tem- 
perature to  which  the  water  is  raised. 

1,171,936.  Means  for  Preventing  Corona 
Losses  ;  G.  Faccioli,  Pittsfield,  Mass. 
App.  flled  April  27,  1911.  Conductor  with 
plurality  of  enlargements  with  surfaces 
curved  to  prevent  corona. 

1,171,945.  Regulating  Mechanism  for 
Arc  Lamps  ;  J.  L.  Hall,  Schenectady. 
N.  Y.  App.  filed  April  11,  1913.  A  mo- 
tor feeds  the  electrodes  together  and 
apart. 

1,171,948.  Self-Starter  for  Engines  ;  R. 
H.  Hassler,  Indianapolis,  Ind.  App.  filed 
Nov.  23,  1912.  Motor-generator  which  is 
mounted  on  the  engine  shaft  without 
taking  up  extra  room. 

1,171,964.  Electric  Motor;  N.  O.  Lind- 
strom,  Nutley,  N.  J.  App.  filed  Aug.  1. 
1914.     Particularly  for  hoisting  purposes. 

1,171,969.      Electrolytic   Rectifier.    R.    D. 
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L.171,997,      Electric    Burglar-Alarm    Syh- 
TEM  ;    J.    P.    Williams,    New    York 
App.    riled    .May    21,    1910.      Failure   o 
Initially    subject    lo    attack    automatical!} 
throws  into  operation   parts   liable  to  SSjVl 
sequent  attack. 

1,172,006.  Circuit-  Rkvkhhino  Drum  i 
Signal  Mechanism  ;  It.  and  J.  w 
Cairns,  Watertown,  Wis.  App.  flled  .fun. 
19,  1914.     Especially  for  railway-crossing 

signals. 

1,172,015.  Interrupter;  J.  B.  Dyer,  Racial 
Wis.  App.  flled  May  14,  1915.  Noisele  ' 
in  operation. 

1.172.017.  Method  of  Transmitting  ENBJI 
gy  by  Electromagnetic  Waves;  ic  a 
Kessenden,  Washington,  D.  C.  App.  flled 
May  12,  1906.  Commutates  the  source 
of  energy. 

1.172.018.  Electromagnetic  Indicatob. 
R.  A.  Fessenden,  Brant  Rock,  Mass.  App 
filed  March  14,  1908.  Particularly  sensi- 
tive and  reliable. 

1.172.019.  Safety-Switch  Panel;  A.  E. 
Griswold,  Seattle,  Wash.  App.  filed  Jan. 
21,  1915.  Multiple-switch  panel  allowing 
removal  of  safety  cover  without  affecting 
switches. 

1.172.024.  Electrically  Heated  Laundry 
Iron  and  Like  Apparatus  ;  J.  G.  Homan, 
Steubenville,  Ohio.  App.  filed  June  25, 
1915.  Has  a  conveniently  "mailable" 
transportable  heating  element. 

1.172.025.  Electric  Heating  Device;  J.  G. 
Homan,  Steubenville,  Ohio.  App.  filed 
Oct.   2,  1915.     Pad  construction. 

1,172,047.  Ball-Rolling  Contact  fob 
Rain  Signals,  Etc.  ;  W.  E.  R.  Rade- 
maker,  Hoboken,  N.  J.  App.  filed  June 
29,    1915.     Dust-proof  and   rust-proof. 

1,172,078.  Combined  Fishplate,  Bond  an 
Protector  ;  L.  D.  Vaughn  and  W.  1 
Samples,  Grafton,  W.  Va.  App.  file 
May  22,  1915.  Ends  of  bonds  exten 
through  the  fishplates. 

1,172,080.  Means  for  Closing  and  Open- 
ing Electric  Circuits  ;  H.  Voigt,  Non- 
neddamm,  near  Berlin,  Germany.  App. 
filed  March  28,  1913.  For  automatically 
controlling  circuits  for  operating  bells,  etc. 

1.172.083.  Warning-Signal  Means 
Garages  ;  T.  D.  Warner,  Jonesboro,  Ark 
App.  filed  March  17,  1915.  Warns  pass- 
ing pedestrians  of  car  leaving  garage. 

1.172.084.  Electrically  Operated  Warn- 
ing-Signal Means  for  Garages  ;  T.  D. 
Warner,  Jonesboro,  Ark.  App.  flled 
March  18,  1915.  Operated  by  car  leav- 
ing garage. 

1,172,147.  Protecting  Device  for  Elec- 
tric Conductors  ;  M.  H.  Loughridge, 
New  York,  N.  Y.  App.  filed  Aug.  18, 
1911.  Shield  for  the  end  of  the  conductor 
where    it   rises   from   conduit. 

1,172,169.  Electrically  Operated  Tool: 
F.  Schneider,  Cleveland,  Ohio.  App  filed 
Feb.  20,  1913.  Drill  with  means  to  pre- 
vent escape  of  lubricants. 

1,172,173.  Timer  for  Internal-Combus- 
tion Engines  ;  T.  B.  Shrvock,  Lawrence- 
burg,  Ky.  App.  filed  March  27,  1915. 
Protected  against  dirt,  etc. 

1,172,178.  Switch  for  Electroliers;  T.  C 
Strout,  Waterbury,  Conn.  App.  flled 
June  28,  1912.  Push-button  construc- 
tion. 

1,172,199.        Alarm      Apparatus;      W. 
Dana    and    T.    F.    Broderick,    Lawrence. 
Mass.      App.    filed    May    25,    1915.      For 
automatic    sprinkler    systems   of   the   dry 
type. 

1,172,203.  Magnetic  Lock;  P.  W.  Fuller. 
Boston,  Mass.  App.  filed  June  19,  1914. 
Key  of  magnetic  material  reduces  gap  in 
the   magnetic   field. 

1,172,221.  System  of  Electrical  Distri- 
bution and  Control  ;  F.  B.  MacNab, 
Dayton,  Ohio.  App.  flled  Dec.  26,  1912. 
For  engine  starting  and  ignition  purposes. 

14,062  (reissue).  Alternating-Current 
Motor  ;  D.  M.  Bliss,  West  Orange,  N.  J 
App.  flled  Jan  10,  1916.  (Original  patent 
No.  1,126,363,  dated  Jan.  26,  1915.)  Sim- 
ple, self-starting  synchronous  motor. 
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Counting  the  Cost  of  Finding  Costs 

NO  sane  business  man,  merchant  or  manufacturer 
sends  a  dollar  on  the  chase  of  a  penny.  Over- 
elaboration  of  methods  of  controlling  costs,  over-or- 
ganization for  the  handling  of  routine,  is  a  waste  that 
is  well  recognized  in  private  business.  It  seems  in- 
creasingly evident  that  this  axiom  of  sound  business 
management  is  being  overlooked  in  the  regulatory  pro- 
cedure which  has  come  to  form  a  general  principle  of 
control  of  public  utilities  by  commissions.  Tremendous 
sums  are  being  spent  either  by  order  of  the  commission 
or  by  the  utilities  themselves  in  anticipation  of  such  an 
order  to  determine  the  investment  value  of  the  plant. 
Around  this  objective  are  waged  expert  discussions  as 
to  principles  and  methods  of  valuation.  It  is  well  to 
check  up  occasionally,  as  in  any  business  enterprise,  and 
to  consider  the  results  to  be  obtained  and  the  cost  of 
obtaining  them  by  using  present  methods.  After  all, 
a  commission  broadly  exists  to  see  that  the  public  re- 
ceives fair  play.  Fair  play  generally  comes  down  in  the 
public  mind  to  a  question  of  how  the  individual  pocket- 
book  is  affected.  Taking  this  as  a  basis  (there  are,  of 
course,  many  other  factors),  it  ought  to  be  evident  even 
to  the  public  that  somebody  has  got  to  pay  the  cost  of 
getting  costs,  and  that  as  business  is  organized  to-day, 
whether  public  or  private,  it  is  the  public  that  pays  the 
cost.  In  the  private  business  increased  costs  show  later 
in  increased  prices.  In  the  public  business  increased 
costs  enter  into  increased  taxes.  That  very  old  maxim 
"penny-wise  and  pound-foolish"  is  still  applicable  to  us 
humans.  Let  us  count  the  cost  of  getting  costs  and  see 
if  there  is  not  a  more  economical  way,  just  alike  to  the 
public  and  the  private  business. 


Compiling  Statistics  of  Foreign  Commerce 

EDWARD  N.  HURLEY,  vice-chairman  of  the  Fed- 
eral Trade  Commission,  is  putting  before  various 
business  organizations  of  the  country  certain  facts  in 
regard  to  our  trade  with  European  countries  and  their 
trade  with  us.  Mr.  Hurley  speaks  with  facts  and  from 
the  viewpoint  of  the  everyday  business  man.  No  one 
listening  to  him  can  doubt  the  sincerity  of  the  Federal 
Trade  Commission  in  its  efforts  to  be  of  real  aid  in  the 
promotion  of  our  foreign  commerce.  The  commission, 
however,  like  all  government  bureaus  or  commissions, 
comes  under  the  blanket-suspicion  with  which  the  aver- 
age man  in  the  country  regards  the  activities  of  govern- 
ment. It  is  a  fact  that  if  any  of  us  receive  a  blank  to 
be  filled  out  for  the  government,  whether  it  questions 
us  in  regard  to  our  incomes  or  asks  us  how  many  chil- 
dren we  have  in  school  or  what  our  capitalization  and 


gross  business  is,  our  first  step  is  to  ask  a  lawyer  for 
advice,  and  the  second  to  tell  as  little  as  we  may.  This 
feeling  arises  from  the  unintelligent,  not  to  say  ridicu- 
lous, way  in  which  totals  from  business  and  facts  about 
business  have  been  interpreted  by  earlier  government 
commissions  and  bureaus.  Mr.  Hurley  in  his  talks  has 
made  it  very  clear,  however,  that  the  figures  which  the 
trade  commission  proposes  to  collect  from  the  250,000 
and  odd  corporations  will  be  used  intelligently  for  the 
benefit  of  the  business  and  commerce  of  the  nation. 
The  commission  is  about  to  send  a  letter  to  the  list  of 
corporations  asking  for  specific  information  in  regard 
to  domestic  and  foreign  trade.  The  summaries  of  these 
statistics  will  be  compiled  to  indicate  in  general  our  re- 
lations to  the  European  countries  both  as  buyers  and 
as  sellers. 


Sending  Power  Under  the  Golden  Gate 

AN  interesting  recent  accomplishment  in  transmis- 
sion engineering  is  the  delivery  of  power  in  San 
Francisco  by  cables  laid  across  the  Golden  Gate,  on  the 
whole  the  most  notable  feat  in  submarine  power  trans- 
mission yet  attempted.  San  Francisco  is  somewhat 
unfavorably  situated  for  the  reception  of  power  from 
plants  to  the  northward,  lying  as  it  does  on  the  extreme 
end  of  a  peninsula  cut  off  from  the  mainland  by  San 
Francisco  Bay.  The  great  network  of  transmission 
lines  which  serve  the  central  part  of  California  until 
rather  recently  has  been  able  to  reach  San  Francisco 
only  by  a  long  detour  around  the  southern  end  of  San 
Francisco  Bay  and  along  the  shore  into  the  city.  Only 
the  plants  to  the  southward  have  anything  like  a  direct 
course.  To  get  from  the  northward  even  into  Berkeley 
and  Oakland,  across  the  bay,  by  any  straight  route 
involved  a  somewhat  daring  but  successful  aerial  cross- 
ing of  the  Carquinez  Strait.  As  the  hydroelectric 
stations  to  the  northward  multiplied  in  number  and 
importance  some  means  of  getting  at  the  San  Francisco 
market  more  directly  became  altogether  desirable,  par- 
ticularly as  the  San  Francisco  steam  stations  could 
thereby  the  more  readily  be  made  to  serve  as  relays  for 
the  rest  of  the  networks.  "Co-operative  unity  in  full 
demanded  some  way  of  getting  into  San  Francisco  with 
hydroelectric  power  other  than  going  around  the  bay. 
Quite  recently  a  pair  of  cables  were  thrown  across  from 
Oakland  which  were  capable  of  relieving  the  situation 
somewhat,  but  even  that  route  left  considerable  to  be 
desired  in  the  symmetrical  completion  of  the  networks, 
especially  with  respect  to  the  more  northern  hydro- 
electric resources.  The  result  of  this  need  was  the  cable 
crossing  described  in  our  present  issue. 

As  a  matter  of  ancient  history  it  is  worth  noting  that 
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the  scheme   was   first    proposed   more  than   twenty   years 

ago  in  connection  with  a  projected  northern  develop 
ment  long  prior  to  the  upbuilding  of  the  great  network 
now  existing.  It  was  considered  practicable,  though 
somewhat  difficult,  even  at  that  early  time,  and  was  to 
be  confined  to  a  considerably  lower  voltage  than  that 
now  in  use.  Experience  with  cable  building  has  now 
shown  thai  up  to  medium  voltages  underground  or  even 
under  water  cables  can  be  used  with  entire  success,  and 
the  mere  matter  of  insulation  is  not  now  a  problem  to 
deter  the  engineer  from  a  work  like  the  present.  It  will 
be  surprising  if  some  trouble  does  not  develop  with  the 
cables,  but  it  will  also  be  surprising  if  it  is  not  suc- 
cessfully overcome. 

The  great  interest  of  the  feat  from  an  engineering 
standpoint  lies  in  the  very  skillful  and  resourceful  man- 
ner in  which  the  difficult  mechanical  problems  have  been 
handled.  In  such  a  work  as  this  the  cables  must  be 
laid  in  duplicate,  but  the  delivery  of  18,000  hp.,  even  at 
11,000  volts,  in  the  cables  implies  dealing  with  incon- 
veniently heavy  cables  with  a  length  of  13,000  ft.,  neces- 
sitating somewhat  numerous  joints.  A  scheme  for 
laying  the  big  cable  in  comparatively  short  lengths  was 
well  worked  out  by  the  preliminary  laying  of  a  messen- 
ger cable  holding  against  the  stiff  current  a  cable  barge 
on  which  the  great  specially  designed  reels  could  be 
carried,  and  which  also  furnished  facilities  for  the 
thorough  making  of  the  necessary  joints.  This  current 
raises  mechanical  difficulties  both  in  laying  and  main- 
tenance upon  the  whole  quite  as  serious  as  anything 
which  has  to  do  merely  with  cable  construction  from 
the  standpoint  of  insulation.  There  is  some  possibility 
of  trouble,  too,  from  the  fact  that  the  cables  lie  in  a 
rather  busy  waterway,  but  anchorage  at  the  point  of 
crossing  is  forbidden  by  government  regulations,  and 
the  depth  of  the  water  is  so  great  as  to  lessen  the  risk 
from  casually  dragging  anchors,  which  would  become 
serious  in  shallow  water.  Altogether,  it  seems  to  be  an 
extremely  workmanlike  job  which  accomplishes  a  most' 
useful  result  and  reflects  great  credit  on  the  care  and 
ingenuity  of  the  engineers  who  have  carried  it  out. 


Getting  More  Houses  Wired 

ONE  of  the  most  important  factors,  if  not  the  most 
important  one,  in  promoting  a  successful  "Wire- 
your-home  campaign"  is  the  method  of  financing  new 
wiring,  particularly  in  the  wiring  of  old  residences  and 
the  homes  of  small  consumers.  In  the  transaction  are 
involved  the  customer,  the  contractor  and  the  central 
station.  The  customer  will  assent  more  readily  to  the 
advantages  of  electricity  if  he  can  pay  for  the  work 
without  too  great  an  initial  outlay.  The  contractor,  in 
his  turn,  needs  the  money  for  the  payment  of  labor 
and  material  at  once.  Nor  is  the  central  station  pri- 
marily interested  in  advancing  the  capital  for  such  ex- 
tensions, although  in  some  instances  the  local  lighting 
company  has  taken  this  responsibility  and  arranged  to 
pay  the  contractor  for  all  work  on  a  predetermined  scale 
of  prices.  There  is  one  concern  in  the  community,  how- 
ever, whose  business  it  is  to  loan  money — the  bank.  Why 


should  not  the  local  bank,  therefore,  take  over  the 
financing  of  the  plan  under  some  method  of  discounting 
the  amount  of  the  customer's  order?  The  banker  in  the 
average  community  is  the  financial  adviser  of  all  the 

business  men  as  well  as  of  many  residents.  His  par- 
ticipation in  any  plan  for  financing  the  wiring  of  old 
houses  has  the  added  advantage  of  helping  to  weld  to- 
gether all  the  business  interests  in  the  town  and  the 
central  station. 


The  Patent  Office  and  the  Inventor 

THOSE  who  are  struggling  to  obtain  protection  for 
inventions  should  be  grateful  for  the  hope  of 
better  things  which  may  be  brought  about  by  changes 
likely  to  come  from  the  recent  bill  enacted  providing 
for  reorganization  within  the  Patent  Office.  The  pres- 
ent situation  is  unsatisfactory  to  all  concerned.  It  is 
a  burden  to  the  Patent  Office  on  account  of  the  enor- 
mous volume  both  of  patents  and  of  claims  encouraged 
by  the  present  rules  of  procedure.  It  is  often  disap- 
pointing to  the  inventor,  who  may  find  that  his  cher- 
ished official  document  is  merely  an  admission  ticket  to 
a  colossal  litigation  with  at  least  three  rings,  winding 
up  with  the  United  States  Circuit  Court  of  Appeals 
as  a  final  center  of  awed  attention.  And  it  is  eminently 
annoying  to  the  public  on  account  of  the  excessive 
amount  of  litigation,  which  leaves  the  honest  user  of 
patented  appliances  in  perpetual  doubt  as  to  whether 
he  is  an  accessory  to  malicious  infringement. 

The  examiners  as  a  whole  are  competent,  intelligent 
and  reasonable.  They  are  not,  however,  required  to 
make  elaborate  searches  nor  to  tell  importunate  attor- 
neys how  to  draw  their  claims,  and  they  are  seriously 
overworked  because  of  the  burden  which  is  thrown  upon 
them.  The  attorneys,  zealous  for  the  interest  of  their 
clients,  return  to  the  charge  again  and  again,  with  more 
or  less  inconsequential  modifications  of  their  claims, 
until  they  get  all  the  concessions  possible  from  the 
Patent  Office.  Without  the  slightest  desire  to  criticise 
the  examiners,  one  is  instinctively  reminded  of  the 
parable  of  the  judge  and  the  widow  whose  importuni- 
ties finally  wrung  concessions  from  him.  Anyone  who 
has  read  the  "file  wrapper  and  contents"  in  a  group  of 
closely  contested  cases  will  realize  the  nature  of  the 
verbal  struggle  which  goes  on,  winding  up  often  with 
a  set  of  claims  which  on  their  face  technically  meet  the 
objections  of  the  examiner  but  which  ten  years  after- 
ward, read  in  the  light  of  the  state  of  the  art  then 
existing,  as  frequently  happens  despite  injunctions  to 
the  contrary,  may  lead  to  some  very  strange  decisions. 
More  thorough  searching  in  the  Patent  Office  will  un- 
doubtedly help  very  materially  in  producing  patents  of 
more  substantial  value,  but  still  greater  improvement 
could  be  made  by  so  modifying  the  procedure  as  to  make 
the  claims  less  indefinite  in  their  terms.  The  amount 
of  litigation  which  has  hidden  behind  phrases  like 
"means  for"  doing  this,  that  or  the  other,  and  the  use 
of  vague  all-embracing  adjectives,  is  something  pro- 
digious. Some  means  of  enforcing  greater  clarity  and 
precision  in  the  drawing  of  claims  is  badly  needed  in 
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the  practice  of  the  Patent  Office.  The  lack  of  it  results 
in  claims  which  on  their  face  may  be  much  broader 
than  the  real  invention  considered  on  the  facts  of  the 
application.  The  whole  situation  is  one  which  has 
gradually  grown  from  bad  to  worse  until  it  needs 
effective  remedies  which  we  earnestly  hope  will  be 
administered. 

The  practice  in  interference  cases  also  needs  atten- 
tion and  a  broader  treatment  than  it  now  receives.  At 
present  it  sometimes  happens  that  an  interference  be- 
tween two  inventors  ends  by  the  narrowing  of  both  sets 
of  claims,  to  avoid  the  imminent  issues,  to  an  extent 
which  leaves  both  patents  so  restricted  that  neither  has 
the  scope  to  which  the  date  and  character  of  the  inven- 
tion would  have  entitled  it  had  the  interference  been 
worked  out  on  broader  lines.  Both  the  inventor  and  the 
public  would  profit  by  clearer  definition  of  rights  based 
on  the  merits  of  the  case,  and  certainly  the  overworked 
and  perpetually  harassed  officials  of  the  Patent  Office 
would  welcome  the  change. 


How  Gas-Filled  Lamps  Affect  Fixture  Design 

AT  a  recent  meeting  of  the  Illuminating  Engineer- 
ing Society  in  London  modern  illuminants  formed 
the  topic  of  the  evening,  and  during  the  discussions 
some  extremely  important  facts  regarding  the  practical 
use  of  the  gas-filled  lamp,  popularly  known  in  England 
as  the  "half-watt"  lamp,  came  to  the  front.  In  particu- 
lar, the  bearing  of  the  new  lamp  on  fixture  design  was 
very  seriously  considered,  and  some  of  the  conclusions 
are  well  worth  emphasizing.  As  a  suitable  text  for  the 
discourse  one  may  well  quote  a  statement  made  by  F. 
W.  Willcox  in  the  discussion,  as  follows:  "We  have  at 
last  come  to  a  type  of  incandescent  lamp  which  does  not 
permit  being  substituted  for  existing  lamps  in  the  old- 
style  fittings  and  reflectors,  as  the  ordinary  tungsten 
lamp  was  when  it  replaced  the  carbon  lamp."  Unless 
this  situation  is  very  fully  realized,  the  increasing  use 
of  the  new  lamp  will  be  marked,  as  already  has  unhap- 
pily been  the  case,  by  a  good  deal  of  bad  lighting.  Even 
in  indirect  and  semi-indirect  lighting  the  fixtures  suit- 
able for  the  older  lamps  will  rarely  do  good  service  with 
the  new  one,  and  a  great  deal  of  re-designing  is  going 
to  be  necessary  before  the  illuminating  engineer  finds 
suitable  material  at  his  hand  for  utilizing  incandescents 
of  the  latest  form. 

The  difference  comes  about  from  the  very  high  in- 
trinsic brilliancy  and  the  extremely  compact  filament  of 


the  gas-filled  lamp.  Owing  to  the  first-mentioned  fact, 
many  shades  and  globes  which  have  done  perfectly  good 
service  in  their  time  now  let  through  too  much  glare 
and  must  be  discarded.  In  addition,  the  extreme  con- 
centration of  the  filament,  besides  adding  to  the  spotted 
effect  produced  in  the  globe,  makes  demands  even  in 
semi-indirect  and  indirect  fixtures  for  unusual  care  in 
design.  The  reflecting  surfaces  must  be  exactly  shaped 
in  order  to  procure  the  requisite  distribution,  and  the 
position  of  the  filament  itself  with  respect  to  the  base  of 
the  lamp  must  be  standardized  with  great  precision  to 
avoid  unpleasant  focusing  effects. 

Speaking  broadly,  the  advent  of  these  lamps  means 
the  general  re-design  of  fixtures  and  illuminating  ac- 
cessories. A  few  excellent  types  have  already  been 
evolved.  In  other  cases  some  of  the  older  standard  fix- 
tures can  be  usefully  employed  in  indirect  and  semi-in- 
direct lighting,  provided  that  the  lamps  can  be  and  are 
carefully  centered  with  respect  to  the  reflecting  sur- 
faces. The  illuminating  engineer  may  do  much  in  the 
application  of  gas-filled  lamps  to  the  fittings  already 
manufactured  if  he  will  take  care  to  avoid  too  high  in- 
trinsic brilliancy  and  to  select  the  size  of  lamp  and  the 
fixture  suitable  under  the  new  conditions.  In  spite  of 
this  there  is  a  crying  need  for  specialized  fixtures, 
which  will  become  all  the  more  acute  when  the  small 
"half-watt"  lamps  described  by  Mr.  Willcox,  taking 
even  as  low  as  15  watts,  become  commoner  than  they 
now  are.  But  even  with  the  sizes  now  common  there  is 
continual  trouble  in  securing  suitable  fixtures  for  the 
varied  purposes  of  the  illuminating  engineer.  The 
shadows  cast  by  the  highly  concentrated  filament  are 
hard  and  unpleasant,  and  they  are  particularly  offensive 
in  the  case  of  indirect  or  semi-indirect  bowl  fixtures  car- 
ried by  chains  or  fitted  with  a  brass  rim.  With  all  these 
troubles  there  are  great  advantages  in  the  efficiency  and 
excellent  color  of  the  new  illuminant,  and  its  advent  is 
bringing  not  only  increased  illumination  but  a  simpli- 
fication of  installations  which  is  highly  desirable.  Single 
lighting  units  are  likely  to  replace  clusters  in  very 
large  measure,  and  the  whole  group  of  costly  and  ineffi- 
cient fixtures  which  have  been  handed  down  as  relics 
of  the  gas-lighting  era  are  likely  to  disappear.  In  their 
place  should  come  new  designs  more  artistic  than  ever 
before  because  freed  of  some  of  the  old  and  inconvenient 
traditions,  efficient  even  when  of  material  less  trans- 
lucent than  can  be  advantageously  used  with  the  older 
lamps,  and  adapted  to  bring  illumination  into  a  new 
harmony  with  its  architectural  environment. 


NEXT  week,  in  the  station-operation  The  Coming"  Issues 
issue  dated  March  11,  the  per- 
formance of  several  small  oil-engine  generating 
stations  will  be  the  subject  of  a  leading  article  present- 
ing results  of  tests  and  an  analysis  of  the  operating 
conditions  under  which  the  various  figures  were  ob- 
tained. A  practical  method  of  calculating  the  alternat- 
ing-current resistance  of  strap  conductors  will  be  one 
of  a  number  of  other  articles  on  operating  and  engi- 
neering problems  to  appear  in  the  same  number.  In 
the  third  issue  of  March — the  engineering  number  of 


the  month — a  timely  article  will  take  up 
the  investigation  of  errors  incidental  to 
the  use  of  the  sphere-gap  for  measurements  of  high 
voltage.  Opportunities  for  the  young  electrical  engi- 
neer in  the  telephone  field  will  also  be  discussed 
in  the  same  issue  by  M.  C.  Rorty  of  the  American 
Telephone  &  Telegraph  Company.  Continuing  the 
usual  order,  the  fourth  issue  of  the  month  will  be 
the  commercial  number,  followed  the  next  week  by  the 
issue  especially  devoted  to  questions  of  public  relations 
— this  being  the  first  issue  of  April. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meeting! 
of  Electrical  Associa- 
tions   and    Societie! 


Association    Formed    to   Foster    Water-Power 
Development 

Offices  were  opened  in  Washington  on  Monday  by  a 
new  national  association  which  will  launch  a  campaign 
oi'  publicity  designed  to  aid  the  administration  in  se- 
curing the  passage  of  laws  to  encourage  the  develop- 
ment of  water-powers  in  the  public  domain  and  the 
navigable  streams.  The  new  organization,  which  calls 
itself  the  Water-Power  Development  Association,  is 
composed  of  manufacturers  of  waterwheels,  hydraulic 
and  electrical  machinery,  equipment  and  supplies,  whose 
business  has  been  seriously  injured  by  the  stagnation 
in  hydroelectric  construction  work  in  the  last  few  years 
and  who  look  forward  to  a  revival  of  the  industry  and 
an  increased  business  when  the  general  dam  act  and 
the  leasing  bill  for  the  power  sites  in  the  public  domain, 
supported  by  the  President  and  by  Cabinet  officers,  are 
enacted  into  law. 

In  a  statement  issued  by  Marcus  A.  Beeman,  secre- 
tary of  the  association,  concerning  its  aims  and  pur- 
poses it  is  asserted  that  the  country  has  been  greatly 
misinformed  concerning  the  facts  about  the  water- 
power  industry  and  the  legislative  situation,  and  the 
new  organization  intends  to  carry  on  a  campaign  of 
publicity  which  will  present  the  facts. 

"The  purpose  of  the  Water-Power  Development  As- 
sociation," Mr.  Beeman  said  in  his  statement,  "is  to 
tell  the  truth  about  water-powers  and  the  water-power 
business.  We  intend  to  tell  the  American  people  the 
facts  that  have  been  kept  from  them  as  to  why  our 
water-powers  are  allowed  to  flow  to  waste  while  we 
burn  coal  at  high  prices  to  generate  power.  We  mean 
to  expose  the  crime  that  has  been  committed  in  locking 
these  natural  resources  from  use  and  keeping  them 
locked  from  use,  and  to  show  the  benefits  that  will 
accrue  to  the  whole  nation  from  development  and  use, 
as  well  as  to  make  plain  what  kind  of  legislation  is 
necessary  to  induce  investment  in  water-power  develop- 
ment. 

"There  seems  to  be  a  unanimity  of  opinion  that  legis- 
lation of  some  kind  is  needed.  The  President  of  the 
United  States,  Secretary  of  the  Interior  Franklin  K. 
Lane,  former  Secretary  of  War  Lindley  M.  Garrison, 
the  public-lands  committees  and  the  committees  on  com- 
merce of  both  the  Senate  and  House  have  all  recom- 
mended legislation.  The  House  of  Representatives  has 
passed  bills  to  permit  use  of  power  sites  in  both  the 
public  domain  and  the  navigable  streams.  There  are 
some  differences  of  opinion  as  to  the  details  of  this 
proposed  legislation,  but  we  believe  that  all  the  persons 
named  are  disinterested  and  sincere  in  their  recom- 
mendations and  that  these  differences  of  opinion  are 
not  vital. 

"Our  association  is  not  committed  to  any  particular 
bill  or  any  particular  plan  or  program  of  legislation.  It 
desires  only  such  legislation  as  will  bring  development 
and  use  of  the  water-powers  and  will  fully  protect  both 
the  interests  of  the  public  and  those  of  investors  in 
these  enterprises." 

The  affairs  of  the  development  association  are  in  the 
hands  of  a  committee  made  up  of  Harry  W.  Hand,  vice- 
president  of  the  I.  P.  Morris  Company  of  Philadelphia, 
waterwheel  builder;  W.  W.  Nichols  of  the  Allis-Chal- 


tners  Manufacturing  Company  of  Milwaukee,  maker  of 
waterwheels  and  electrical  apparatus;  Chester  W. 
Lamer  of  the  Wellman-Seaver-Morgan  Company  of 
Cleveland,  waterwheel  manufacturer;  J.  E.  Way  of  EL 
Thomas  &  Sons  Company  of  East  Liverpool,  Ohio,  in- 
sulator manufacturer,  and  Calvert  W.  Townley  of  the 
Westinghouse  Electric  &  Manufacturing  Company  of 
Pittsburgh,  manufacturer  of  electrical  apparatus  and 
supplies.  Marcus  A.  Beeman,  secretary  of  the  associa- 
tion, has  been  assistant  secretary  of  the  Cleveland 
Chamber  of  Commerce  and  the  Buffalo  Chamber  of 
Commerce  and  secretary  of  the  New  Jersey  State  Cham- 
ber of  Commerce. 


Heating-Device  Licensees  Announced 

The  list  of  manufacturers  of  electrical  heating  de- 
vices who  have  been  licensed  under  the  Marsh  patent, 
No.  811,859,  to  continue  the  use  of  nickel-chromium 
wire  as  a  resistance  element  in  electric-heating  appa- 
ratus has  just  been  made  public  by  the  Hoskins  Manu- 
facturing Company  and  the  General  Electric  Company, 
owners  of  the  patent.  The  list  is  as  follows:  American 
Electrical  Heater  Company,  Cutler-Hammer  Manufac- 
turing Company,  Hotpoint  Electric  Heating  Company, 
Hughes  Electric  Heating  Company,  Landers,  Frary  & 
Clark,  Peluze  Manufacturing  Company,  Simplex  Electric 
Heating  Company,  and  S.  Sternau  &  Company. 

The  absence,  however,  of  the  names  of  two  companies, 
both  of  which  have  been  represented  at  the  conferences 
between  the  heating-device  manufacturers  and  the  own- 
ers of  the  patent,  is  perhaps  significant.  What  action  is 
being  contemplated  by  these  companies  it  was  not  pos- 
sible to  ascertain,  but  it  is  known  that  one  of  them  is 
by  no  means  abating  its  efforts  in  the  sale  of  its  house- 
hold-heating appliances. 

While  it  was  at  first  decided  to  collect  royalties  on 
deliveries  taking  place  after  Feb.  15,  and  while  the 
licensing  goes  into  effect  at  once,  in  all  probability, 
since  many  of  those  non-licensed  had  orders  booked  for 
delivery  at  their  prices  away  into  the  future,  the 
owners  of  the  patent  will  take  no  definite  action  fur- 
ther than  the  granting  of  the  licenses  until  the  fall, 
after  which,  it  is  expected,  there  will  be  a  revision  in 
prices  of  heating  appliances  using  a  nickel-chromium 
resistance  element.  That  the  revision  in  prices  will  un- 
doubtedly be  upward  is  indicated  by  a  recent  upward 
revision  by  two  of  the  larger  manufacturers  of  these 
appliances 

In  announcing  the  names  of  the  licensees  the  owners 
of  the  patent  state  that  they  do  not  intend  "to  proceec 
against  any  dealer,  jobber  or  central  station  with  re 
spect  to  resale  of  infringing  devices  in  the  past,  pro 
vided  that  such  dealer,  jobber  or  central  station  in  th< 
future  purchases  devices  embodying  the  inventions  o: 
these  patents  made  by  the  Hoskins  company,  the  Gen 
eral  Electric  Company  or  their  licensees  authorized  t< 
make  such  devices,  and  does  not  purchase  or  deal  ii 
infringing  devices  except  to  dispose  of  reasonable  stock 
now  on  hand." 

The  Driver-Harris  Wire  Company,  manufacturer  o 
nichrome  wire,  a  nickel-chromium  wire  used  largely  b; 
heating-device  manufacturers,  stated  that  it  was  still  i: 
conference  with  the  owners  of  the  patent,  and  ^hat  s 
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far  no  final  decision  had  been  made  regarding  which 
manufacturers  of  nickel-chromium  wire  should  be 
licensed. 

An  abstract  of  the  decision  of  the  Court  of  Appeals 
of  the  Seventh  Circuit  (224  Fed.  424)  sustaining  the 
action  brought  by  the  Hoskins  company  against  the 
General  Electric  Company  for  infringement  of  the 
patent  was  published  in  the  Electrical  World  for  Jan. 
8,  1916.  It  was  as  a  result  of  this  decision  that  the 
General  Electric  Company,  in  order  to  protect  itself 
and  its  customers,  acquired  a  third  interest  in  the  patent. 


Commonwealth   Edison    Revenue  More  Than 
$20,000,000  in  1915 

The  gross  revenue  of  the  Commonwealth  Edison  Com- 
pany of  Chicago,  111.,  for  1915  was  $20,882,327,  which 
is  an  increase  of  $1,822,131  over  the  fiscal  year  ended 
Dec.  31,  1914. 

During  the  year  1915  the  company  issued  $8,000,000 
of  its  first-mortgage  gold  bonds,  in  part  to  reimburse 
the  treasury  for  net  income  expended  for  property  prior 
to  Dec.  1,  1914,  and  in  part  for  the  acquisition  after 
that  date  of  additional  property  and  facilities  to  take 
care  of  the  general  expansion  of  the  company's  busi- 
ness. The  $7,000,000  of  one-year  notes  issued  in  1914 
were  paid. 

Approximately  26,863  customers  were  added  to  the 
company's  circuits  during  the  year,  which  continued 
growth  makes  it  necessary  for  the  company  to  install 
during  1916  important  additions  to  its  generating 
plants  and  distribution  system. 

The  old  generating  station  known  as  the  Harrison 
Street  Station,  at  Harrison  Street  and  Chicago  River, 
which  was  erected  in  1893  and  for  a  period  of  ten  years 
was  the  company's  principal  generating  station,  was 
sold  to  the  Chicago  &  Alton  Railroad  for  $1,300,000. 
With  the  constant  developments  in  the  production  and 
distribution  of  electricity,  this  station,  regarded  as 
one  of  the  best  in  existence  when  it  was  constructed, 
became  obsolete,  and  for  some  years  it  had  been  used 
cnly  as  a  substation  and  to  assist  occasionally  in  taking 
care  of  the  heaviest  winter  loads.  It  will  be  entirely 
dismantled  in  the  course  of  a  few  months. 

All  the  offices  of  the  company  have  now  been  moved 
to  the  New  Edison  Building,  and  at  the  present  time 
approximately  one-half  of  the  space  in  this  building  is 
used  for  such  offices  and  for  other  company  purposes, 
leaving  ample  space  for  future  growth.  The  "Edison 
Shop"  is  on  the  main  floor,  and  excellent  opportunity  is 
afforded  there  for  the  display  and  sale  of  devices  con- 
suming electric  energy.  The  business  thus  far  done  by 
this  shop  has  fully  met  expectations — both  directly  in 
the  extent  of  the  sales  made  and  indirectly  in  the  in- 
creased consumption  of  electricity  resulting  from  the 
use  of  such  devices  on  the  company's  system. 

Through  the  medium  of  the  employees'  savings  fund, 
529  employees  have  become  stockholders  in  the  com- 
pany, and  the  number  of  additional  employees  who  are 
in  the  process  of  becoming  stockholders  through  this 
fund  is  1567.  Thus  a  total  of  2186  employees  either 
now  are  or  will  by  July  1,  1919,  become  stockholders  of 
the  company.  The  company's  connected  business  (ex- 
clusive of  electrical  energy  supplied  to  other  public- 
service  corporations)  amounted  to  the  equivalent  of 
12,244,115  50-watt  lamps  on  Dec.  31,  1915. 

Attention  is  called  to  the  accompanying  earnings 
statement,  where  it  is  shown  that  some  7  per  cent,  or 
$1,582,039,  was  paid  out  for  taxes  and  municipal  com- 
pensation for  1915.  This  is  significant  when  it  is  fur- 
ther noticed  that  it  is  but  $300,000  less  than  the  com- 
pany's annual  interest  charges  and  is  more  than  $600,- 


000  greater  than  the  balance  carried  to  surplus  from  the 
year's  operations.  In  fact,  the  taxes  are  20  per  cent  of 
the  profits  to  the  company  from  operation  and  but  little 
less  than  half  the  amount  of  dividends  paid  to  stock- 
holders. 

Attention  is  also  called  to  the  appropriation  for 
amortization  and  depreciation  reserve,  which  is  over 
10  per  cent  of  the  gross  revenue.  Operating  expenses 
amounted  to  50  per  cent  of  the  operating  revenue.  The 
earnings  and  expenses  for  the  year  were  as  follows: 

Operating  revenue $20,882,327 

Operating  expenses $10,457,345 

Appropriated   for  amortization  and   depre- 
ciation reserve   2,442,078 

12,899,423 

Net  operating  revenue $7,982,904 

Taxes  and  municipal  compensation 1,582,039 

Operating  income $6,400,865 

Other   income    118,598 

Total  income $6,519,463 

Less  interest  on  bonds 1,890,000 

Available  for  dividends - $4,629,463 

Dividends  paid 3,667,110 

Balance  carried  to  surplus $962,353 


Water   Power   Commission    Probable 

Federal  Government  May  Resort   to   Such  a    Measure   as   Only 
Solution  to  Problems  Confronting    Congress 

Members  of  the  Cabinet  of  President  Wilson,  as  well 
as  Senators  and  some  Representatives,  who  are  sin- 
cerely interested  in  a  possible  solution  of  the  difficulties 
attending  the  water-power  discussions  now  going  on  in 
Congress  believe  that  a  proposal  which  has  been  made 
for  a  waterways  commission  will  solve  many  problems 
if  it  be  carried  out. 

A  plan  for  such  a  waterways  commission  has  been 
proposed  to  the  President.  All  features  of  river  and 
inland  waterway  regulation  would  be  placed  in  the  com- 
mission's hands.  This,  it  is  specifically  stated,  would 
include  all  plans  for  hydroelectric  power  development. 

The  Washington  correspondent  of  the  Electrical 
World  predicts  that  none  of  the  water-power  bills  now 
pending  in  Congress  will  be  passed  at  this  session  of 
Congress  because  of  the  tactical  situation  which  con- 
fronts all  of  the  appropriation  bills  and  the  necessity 
for  Congress  to  agree  upon  a  revenue-producing  meas- 
ure. No  appropriation  bills  have  been  passed  and  no 
agreement  has  been  reached  as  to  a  revenue  bill  to  make 
up  the  deficit  in  the  public  moneys.  It  is  reported  that 
Congress  cannot  do  the  work  remaining  to  be  done  be- 
tween now  and  the  intended  early  adjournment  in  June, 
so  far  as  expenditures  of  public  money  and  raising 
revenue  are  concerned. 

In  these  circumstances  it  is  believed  that  Congress 
will  turn  with  hearty  support,  on  both  sides  of  the 
political  field,  to  the  proposition  which  has  been  ad- 
vanced that  there  shall  be  created  a  waterways  commis- 
sion with  power  to  recommend  to  Congress  what  shall 
be  done  as  to  water-power  developments. 

Informal  discussion  in  Washington  has  turned  upon 
the  possible  personality  of  such  a  commission.  Sena- 
tors who  have  been  consulted  are  cautious  in  expressing 
views.  Members  of  the  House  of  Representatives  who 
have  bills  of  their  own  in  regard  to  water-power  mat- 
ters which  they  optimistically  think  will  be  "jammed" 
through  do  not  greet  the  idea  of  a  commission  with 
open  arms.  But  a  conference  has  been  held  between  a 
committee  of  Senators  and  Cabinet  officers,  including 
men  who  represent  all  points  of  view,  and  it  is  possible 
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that  an  Agreement  maj  be  reached  whereby  the  i'< 

dent   will  Bend  a  special  message  t<>  Cons  the 

mbjecl 

Tlir  drear}  debate  which  has  been  going  on  In  Con- 

kea  in  ii"  new  points.     The  argument     which 

have  been  presented  over  ami  over  again  at  la  t  year's 

Ions  and  those  of  the  year  before  bring  out  few  new 

tacts  except  such  as  the  Industries  have  developed.  Con- 

and  the  Cabinet  know  nothing  new  mi  the  subject, 

ami  it  is  understood  thai  tin-  President  would  welcome 

a    solution    BUCh    as    that    which    the   creation   of   a   coin 
mission  might   furnish.     This,  it  is  reported  from  Wash- 
ington,  would   ho   in    accordance  with   the   traditions   of 

Congress.    Whenever  there  has  been  utter  and  long-con- 
tinued disagreement  upon  a  question  of  public  polio  it 
has  been  found  in  Washington  to  be  serviceable  i"  ap 
point  or  create  a  commission  either  of  investigation  <>r 

with  power  to  act,  and  it  seems  certain  that  that  is  to 
be  the  outcome  of  the  water-power  bills.  Senator  Hust- 
ing  of  Wisconsin,  who  has  been  particularly  active  in 
offering  amendments  to  the  Shields  bill,  which  is  a  sub- 
stitute for  another  bill,  intends  now  himself  to  offer  an 
entirely  new  substitute  for  the  substitute.  There  is 
similar  activity  on  the  House  side.  There  are  more  sub- 
stitutes for  substitutes  being  offered  on  both  the  Sen- 
ate and  the  House  side  in  regard  to  water-power  mat- 
ters than  Congress  has  seen  for  years.  New  so-called 
conservation  organizations  and  so-called  anti-conserva- 
tion organizations  are  coming  into  play  every  once  in 
a  while  in  Washington.  The  debate  as  to  the  respec- 
tive merits  of  the  different  bills,  not  only  in  Congress 
but  in  the  various  organizations  which  have  to  do  with 
water-power  matters,  has  grown  in  Washington  into  a 
confusion  of  voices  suggesting  a  bedlam. 

Muscle  Shoals  Development 

The  advantages  of  the  Muscle  Shoals  power  project 
in  the  Tennessee  River  as  a  site  for  government  powder 
manufacture  in  time  of  need  were  set  before  the  House 
committee  on  military  affairs  by  Major  Harry  Burgess, 
army  engineer  in  the  Nashville  district.  He  told  of  the 
general  superiority  of  the  Muscle  Shoals  water-power 
and  said  there  could  be  easily  installed  there  125,000 
minimum  horsepower  to  meet  all  probable  ordnance  de- 
mands for  fixation  of  nitrogen  from  the  air,  and  that 
it  would  be  easy  to  safeguard  all  such  demands  by  pro- 
viding that  this  amount  of  horsepower  can  be  raised  up 
to  300,000. 

Chairman  Hay  of  the  House  military  affairs  com- 
mittee has  inserted  a  clause  in  the  army  reorganization 
bill  providing  for  the  development  of  the  Muscle  Shoals 
power  project  at  the  government's  expense.  The 
amendment  was  placed  in  the  bill  at  the  request  of  Sen- 
ator Underwood  of  Alabama.  It  was  submitted  to  the 
whole  military  committee  on  Wednesday.  Under  the 
terms  of  the  Hay  amendment,  the  government  is  au- 
thorized to  expend  $20,000,000  in  erecting  a  dam  and 
power  house  "at  some  place  to  be  selected  by  a  board 
of  three  officers  of  the  army  to  be  designated  by  the 
President." 

Pinchot  Repudiated 

In  debate  on  his  water-power  bill  on  Monday  Senator 
Shields  of  Tennessee  criticised  Gifford  Pinchot,  whom 
he  described  as  a  "discharged  subordinate  official  of  the 
Department  of  Agriculture  seeking  to  continue  himself 
in  the  limelight." 

Senator  Norris  of  Nebraska  defended  Mr.  Pinchot, 
and  had  read  to  the  Senate  Mr.  Pinchot's  recent  letter 
to  President  Wilson  in  which  he  said  that  the  passage 
of  the  Shields  bill  would  be  a  "public  misfortune." 

Senator  Jones  also  read  into  the  record  a  repudiation 
of  Gifford  Pinchot  by  the  chairman  of  the  executive 
committee  of  the  National  Conservation  Congress.  Com- 


menting  on  .Mr.  Pinchot1  open  letter  to  the  Pre  ident 
again  t  the  shields  bill,  in  winch  he  claimed  to  repre* 
tent  the  conservation  movement,  including  the  National 
i  "ii  ervation  Congress,  <■'•.  E.  Condra,  the  chairman  of 

the  executive  committee  of  the  latter  organization,  said 
in  his  letter  to  Senator  .(ones: 

"As  chairman  of  the  executive  committee  of  the  Na- 
tional Conservation  Congress,  I  do  not  know  of  a  time 
when  we  have  authorized  any  member  of  our  commit- 
tee to  write  the  President  of  our  country  or  to  write 
anyone  else  Concerning  the  attitude  which  we  assume,  or 
should  assume,  in  legislative  matters.  We  are  actively 
engaged  in  the  practical  affair  of  conservation,  hav- 
ing in  view  the  fullest  development  of  resources,  with 
the  minimum  of  wastage. 

"Of  course,  you  know  that  there  are  many  depart- 
ments of  conservation  and  that  the  individual  who  de- 
velops his  own  interests  to  the  fullest  extent  is  prac- 
ticing personal  conservation.  In  national  conservation 
we  develop  the  resources  for  the  largest  public  good. 

"There  are  a  number  of  conservation  organizations, 
both  state  and  national.  The  National  Association  of 
Conservation  Commissioners  in  an  organization  of  men 
connected  with  state  departments,  engaged  in  work  re- 
lating to  state  development. 

"The  conservation  association  of  which  Mr.  Pinchot 
is  president  seems  to  exist  for  the  purpose  of  watching 
legislation.  Just  how  far  Mr.  Pinchot  has  succeeded  in 
this,  and  just  who  are  members  of  his  association,  I 
am  not  in  a  position  to  state. 

"The  National  Conservation  Congress  is  the  largest 
organization  of  the  kind  in  the  country.  Its  member- 
ship includes  many  men  of  federal,  state  and  educa- 
tional departments  and  representatives  of  the  leading 
industries  of  our  country.  It  is  an  open  forum  for  the 
discussion  of  conservation  problems.  Its  purpose  is  to 
gather  accurate  information  concerning  resources  and 
industries  and  to  make  such  recommendations  for  their 
development  as  will  conserve  national  strength  and 
efficiency.  There  are  a  number  of  committees  in  this 
congress,  each  composed  of  men  or  of  men  and  women 
having  technical  and  practical  knowledge.  The  commit- 
tees prepare  and  present  reports  to  the  congress  for 
open  discussion.  The  resolutions  following  the  reports 
are  either  passed  or  rejected.  The  results  of  these  de- 
liberations are  printed. 

"The  congress,  as  such,  does  not  in  any  way  assume 
either  to  further  or  to  dictate  in  legislative  matters. 
This  more  properly  belongs  to  the  legislative  depart- 
ments. 

"We  have  held  a  meeting  of  the  executive  committee 
of  the  National  Conservation  Congress  in  Washington 
this  week.  Without  opposition,  the  subject  'conserva- 
tion of  national  strength  and  efficiency'  was  decided 
upon  for  the  next  session  of  the  congress,  which  is  to  be 
held  here  May  2,  3  and  4.  It  is  our  purpose  to  enlist 
the  service  of  technical  thought  in  reports  which  will 
be  brought  before  the  session.  Each  principal  ma- 
terial resource  is  being  investigated  by  a  competent 
committee.  More  than  300  persons  are  working  on  the 
various  committees." 


Tenney  Interests  Developing  in  Eastern 

Massachusetts 

The  central-station  interests  identified  with  C.  H. 
Tenney  &  Company  of  Boston,  Mass.,  have  organized  the 
Eastern  Massachusetts  Electric  Company  for  the  pur- 
pose of  effecting  a  more  active  inter-station  development 
between  the  Tenney  properties  at  Maiden,  Revere  and 
Salem.  A  steel-tower  tie  line  is  shortly  to  be  built  be- 
tween Maiden  and  Salem,  which  will  result  in  all  three 
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of  these  generating  plants  being  in  a  position  to  in- 
terchange electrical  energy  as  load  requirements  dictate. 
It  is  also  contemplated  to  develop  further  the  tidewater 
plant  of  the  Salem  company,  as  the  growing  demands  of 
the  loads  of  these  central  stations  north  of  Boston  re- 
quire this  expansion.  C.  H.  Tenney  is  president  and 
D.  Edgar  Manson  is  vice-president  of  the  new  company, 
which  has  received  a  certificate  of  incorporation  from 
the  State.     The  capitalization  is  $250,000. 


New  50,000-Kw.  Plant  for  Cincinnati 

To  Create  $15,000,000  Bond  Issue,  of  Which  $4,000,000  Will  Be 
Immediately  Issued  and  $3,750,000  Reserved  for  Plant 

A  meeting  of  the  stockholders  of  the  Cincinnati  Gas 
&  Electric  Company  has  been  called  for  March  27  to 
approve  plans  for  financing  the  proposed  new  central- 
station  plant  and  certain  modifications  of  the  agree- 
ments between  this  company  and  the  Union  Gas  & 
Electric  Company  regarding  depreciation,  improve- 
ments and  extensions,  the  guarantee  fund  and  the 
natural-gas  contract. 

It  is  proposed  to  construct  on  the  site  of  the  West 
End  works  a  modern  generating  plant  with  an  initial 
rating  of  50,000  kw.  and  ample  space  for  enlargement, 
equipped  with  the  latest  and  most  efficient  type  of  steam 
turbo-generators,  which,  it  is  expected,  will  enable  the 
company  to  compete  successfully  for  the  power  busi- 
ness of  the  many  large  manufacturing  plants  in  the 
city.  This  business  has  hitherto  been  beyond  the  reach 
of  the  company  because  of  the  lack  of  modern  and  highly 
efficient  equipment.  The  matter  of  furnishing  energy 
for  the  operation  of  the  Cincinnati  street  railway  has 
been  broached  to  the  railway  officials,  but  this  is  as  far 
as  the  matter  has  gone  at  present.  Construction  work 
will  be  started  in  the  early  spring  as  soon  after  the 
approval  of  the  stockholders  is  received  as  possible. 

The  possible  output  of  the  present  plant  has  about 
been  reached,  and  with  the  rapid  growth  of  the  electric 
business  a  substantial  increase  in  the  generating  equip- 
ment of  the  company  is  necessary.  The  present  lease 
from  the  State  of  Ohio  permitting  the  use  of  water 
from  the  canal  for  the  Plum  Street  plant  will  expire  in 
1918,  and  as  a  renewal  of  this  lease  is  impossible,  owing 
to  the  purchase  of  the  canal  by  the  city  and  the  in- 
tended use  of  its  bed  for  rapid  transit  and  boulevard 
purposes,  it  has  become  essential  that  a  new  plant  be 
constructed  promptly  and  where  condensing  water  will 
be  permanently  available  in  ample  quantities.  This  is 
possible  in  Cincinnati  only  on  the  Ohio  River. 

For  this  reason  the  location  will  be  on  the  company's 
property  at  the  foot  of  Rose  Street,  89  ft.  above  low 
water  in  the  Ohio  River  and  17  ft.  above  the  highest 
water  that  has  even  been  known.  In  this  location  the 
plant  will  always  have  plenty  of  water  and  will  not  be 
compelled  to  depend  upon  canal  leases,  as  in  the  past. 
The  plan  provides  that  the  present  plant  at  Plum  and 
Canal  Streets  shall  be  used  as  a  substation. 

The  initial  cost  of  the  new  station  will  be  $4,000,000, 
with  provisions  made  to  increase  the  output  of  the 
plant  to  100,000  kw.  at  an  additional  cost  of  $3,500,000, 
making  the  cost  of  the  station  when  completed,  which 
it  is  said  will  not  be  for  some  years,  $7,500,000.  The 
plans  for  the  new  station  were  made  by  Sargent  & 
Lundy  of  Chicago. 

The  new  plant  will  be  owned  absolutely  by  the  Cin- 
cinnati Gas  &  Electric  Company  and  leased  to  the 
Union  Gas  &  Electric  Company.  This  step  is  taken  so 
that  in  event  of  the  cancellation  of  the  lease  or  any 
other  situation  rendering  it  necessary  to  resume  the 
active  management  of  the  property  the  Cincinnati  Gas 


&  Electric  Company  would  have  an  electric  plant  thor- 
oughly modern  and  complete  in  every  respect. 

Stockholders  will  also  be  asked  to  authorize  a  bond 
issue  of  $15,000,000,  the  bonds  to  be  5  per  cent  forty- 
year  sinking-fund  gold  securities  upon  which  the  in- 
terest is  to  be  paid  by  the  Union  Gas  &  Electric  Com- 
pany. Of  the  total,  $4,000,000  of  the  bonds  are  to  be 
issued  at  once,  and  an  agreement  has  been  reached  by 
which  A.  B.  Leach  &  Company  of  New  York  will  pur- 
chase the  entire  amount  at  95.  The  proceeds  will  be 
applied  to  the  construction  of  the  new  plant,  while 
$3,500,000  additional  will  be  reserved  unissued  for 
additions  to  the  plant  as  needed.  The  plan  also  pro- 
vides for  reserving  $1,500,000  to  refund  a  like  amount 
of  Cincinnati  Edison  Company  bonds  maturing  June  1, 
1917;  $3,000,000  to  be  held  in  the  treasury  to  protect 
the  Cincinnati  Gas  &  Electric  Company's  guarantee  of 
a  like  amount  of  bonds  of  the  Cincinnati  Gas  Transpor- 
tation Company,  and  $3,000,000  to  pay  for  improve- 
ments already  made  to  the  extent  of  about  $400,000, 
with  the  remainder  for  extensions  and  improvements  in 
various  ways  from  time  to  time. 

Instead  of  issuing  additional  capital,  as  in  the  past, 
the  financing  of  the  needs  of  the  Cincinnati  Gas  Com- 
pany will  be  from  the  limited  bond  issue.  The  require- 
ments of  the  company  are  estimated  at  from  $100,000 
to  $500,000  annually. 

In  addition  to  its  present  requirements,  the  Union 
Gas  &  Electric  Company  has  agreed  to  create  a  special 
depreciation  fund  to  be  1  per  cent  but  not  less  than 
$50,000  annually  for  the  first  two  years,  and  2  per  cent 
thereafter,  but  not  less  than  $100,000  annually.  This 
money  is  to  be  used  for  reinvestment  in  equipment  and 
property  which  passes  to  the  ownership  of  the  Cincin- 
nati Gas  &  Electric  Company.  The  Cincinnati  company 
is  also  to  secure  an  interest  in  the  natural-gas  lease 
between  the  Union  Gas  &  Electric  Company  and  the 
Columbia  Gas  &  Electric  Company,  assignable  at  any 
time,  with  an  extension  of  the  contract,  which  expires 
in  1931,  for  twenty-five  years.  The  plan  further  con- 
templates the  substitution  of  cash  in  the  guarantee 
fund  for  bonds  of  the  Union  Gas  &  Electric  Company. 
The  Union  Gas  &  Electric  Company  is  to  continue  the 
payment  of  5  per  cent  dividends  on  the  outstanding 
stock  of  the  Cincinnati  Gas  &  Electric  Company.  The 
substitution  will  be  made  gradually,  and  the  guarantee 
fund  will  eventually  be  increased  from  $3,000,000  to 
$3,750,000.  The  Cincinnati  company  will  invest  the 
cash  in  government  or  municipal  bonds,  thus  making 
the  fund  more  permanent  and  stable. 

The  Union  Gas  &  Electric  Company  may  purchase 
the  Cincinnati  Gas  &  Electric  Company  at  any  time 
within  five  years  by  paying  the  par  value  of  the  out- 
standing stock,  and  after  five  years  by  paying  at  the 
rate  of  115. 


New  England  "Question-Box"  Convention 

Plans  are  complete  for  the  spring  "question-box" 
convention  of  the  New  England  Section,  N.  E.  L.  A., 
which  will  be  held  at  the  American  House,  Boston, 
Mass.,  March  7  and  8.  The  convention  will  open  at 
10.30  a.  m.,  the  first  session  covering  new-business 
questions,  and  including  lighting,  power,  electric- 
vehicle  and  electric-range  topics.  The  forenoon  session 
en  the  second  day  will  be  devoted  to  production  and  dis- 
tribution problems,  including  such  questions  as  combin- 
ing plant  capacities,  reaching  outlying  territory,  the 
duplication  of  lines,  joint  maintenance  construction, 
voltage  regulation,  fusing  of  transformers,  electrolysis 
and  underground  construction.  The  final  session,  in  the 
afternoon,  will  be  devoted  to  accounting  problems,  and 
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an  informal  dinnei  will  be  held  ;it  the  hotel  on  the  eve 
ning  o(  March  1      \  large  attendance  li  anticipated  in 
view  of  the  great  success  of  tin-  first  convention  i>r  this 
kind,  which  the  New  England  Section  held  ■  year  ago 
at  the  same  place. 

Mechanical  and  Illuminating  Engineers  to 
Discuss  Factory-Lighting  Code 

A  joinl  meeting  of  t lu-  illuminating  Engineering  So- 
ciety and  Hi.'  American  Society  of  Mechanical  Engi 
neers  will  be  held  on  Bfarch  14  at  the  Engineering  So- 
cieties  Building,  Now  York  City,  when  the  Bubjecl  of  a 
nt  u  code  for  factory  lighting  will  be  discussed.  A  com- 
mittee  of  the  Illuminating  Engineering  Society  has  pre- 
pared a  code  for  factors  lighting,  intended  to  be  used 
by  factory  owners  to  improve  their  lighting  conditions 
and  by  legislative  bodies  to  serve  as  a  basis  for  legisla- 
tion which  shall  prescribe  minimum  values  for  differ- 
ent   kinds  of  factory  lighting. 

As  this  subject  is  also  of  importance  to  the  mechani- 
cal engineers,  the  meeting  has  been  arranged  to  discuss 
the  subject  from  the  standpoint  of  the  two  societies.  C. 
E.  Clewell,  chairman  of  the  committee  that  drafted  the 
code,  will  give  an  outline  of  the  preliminary  work  lead- 
ing up  to  the  formation  of  the  code,  the  necessity  for 
it,  and  a  brief  outline  of  its  main  points.  L.  P.  Alford 
will  discuss  the  subject,  bringing  out  those  points  that 
seem  most  important  from  the  mechanical-engineering 
standpoint.  Aside  from  these  two  speakers,  other 
prominent  members  of  legislative  bodies,  representa- 
tives of  labor  and  those  interested  in  factory  operation 
will  be  present  to  add  their  discussions. 

The  object  of  the  meeting  is  to  get  as  wide  a  diversity 
of  opinion  as  possible  so  as  to  make  the  code  valuable 
from  a  practical  standpoint.  Both  societies  are  very 
anxious  that  all  interested  in  the  subject  should  attend 
and  give  them  the  benefit  of  their  experience  in  this 
matter. 


Technical  and  Non-Technical  Essential  Factors 

in  the  Training  of  the  Engineer 

The  Carnegie  Foundation  for  the  Advancement  of 
Teaching,  New  York  City,  has  addressed  a  letter  to  the 
members  of  the  national  engineering  societies  asking 
for  an  expression  of  individual  opinion  in  listing  in  the 
order  of  their  importance  the  qualities  desirable  in 
young  engineers.  The  essential  factors  named  in  the 
letters  received  in  an  earlier  canvass  by  the  same  com- 
mittee, says  the  letter,  fall  naturally  into  the  following 
six  groups,  which  are  here  set  down  in  the  order  of 
their  importance  as  determined  by  their  frequency  of 
occurrence  in  the  replies: 

1.  Character,  integrity,  responsibility,  resourceful- 
ness, initiative. 

2.  Judgment,  common  sense,  scientific  attitude,  per- 
spective. 

3.  Efficiency,  thoroughness,  accuracy,  industry. 

4.  Understanding  of  men,  executive  ability. 

5.  Knowledge  of  the  fundamentals  of  engineering 
science. 

6.  Technique  of  practice  and  of  business. 

"If  this  is  a  correct  definition  of  the  essential  charac- 
teristics of  an  engineer,"  continues  the  letter,  "it  fur- 
nishes the  necessary  basis  for  a  rational  discussion  of 
the  effectiveness  of  the  schools.  It  can  also  be  used  as  a 
standard  in  developing  staff  organizations  and  curricula 
and  in  selecting  efficient  methods  of  instruction.  The 
best  way  in  which  engineers  can  aid  the  schools  in  solv- 
ing problems  in  connection  with  engineering  education 
is  by  defining  the  product  which  they  desire." 


The  communication    ll   signed   by    C.    K.   Mann  of  the 

Carnegie  Foundation  for  tin-  Advancement  of  Teach- 
Ing,  576  Fifth  Avenue,  New  York.  The  representative! 
of  tin-  American   institute  of  Electrical  Engineers  in 

the    joinl    Committee    Of    the    engineering    societies    arc 

Prof.  Charles  F,  Scott  and  Dr.  Samuel  Sheldon 


A.  S.  M.  E.  Report  on  Rules  for  Power-Plant 
Tests 

The  report  of  the  power-test  committee  of  the  Amer- 
ican Society  of  Mechanical  Engineers  on  rules  for  con- 
ducting performance  tests  of  power-plant  apparatus 
has  been  submitted  to  the  executive  body,  and  it  has 
been  accepted.  It  is  now  in  the  hands  of  the  printer, 
and  it  is  expected  that  it  will  be  ready  for  distribution 
shortly. 

As  presented  it  embraces  performance  tests  on  boil- 
ers, reciprocating  steam  engines,  steam  turbines,  pump- 
ing machinery,  compressors,  blowers  and  fans,  complete 
steam-power  plants,  locomotives,  gas  producers,  gas  and 
oil  engines,  and  waterwheels.  There  are  three  sections 
to  the  report,  the  first  covering  instructions  regarding 
tests  in  general,  standards  relating  to  capacity,  effi- 
ciency and  economy,  and  rules  for  sampling  and  drying 
coal  and  ash  and  sampling  steam  and  gases.  The  sec- 
ond section  deals  with  the  ten  individual  codes,  and  the 
third  section,  which  completes  the  report,  contains  some 
thirty-eight  appendixes. 

This  report,  which  has  been  under  consideration  for 
some  time,  received  its  impetus  on  April  13,  1909,  when 
the  power-test  committee  was  appointed  under  the  coun- 
cil's resolution  to  "revise  the  present  standing  code  of 
the  society  relating  to  boilers,  pumping  engines,  loco- 
motives, steam  engines  in  general,  internal-combustion 
engines  and  apparatus  and  fuels  therefor,  and  to  extend 
these  codes  as  applied  to  such  power-generating  appa- 
ratus as  the  present  codes  do  not  cover,  including  water- 
power,  bringing  them  into  harmony  with  each  other 
and  with  the  best  practice  of  the  day."  The  report  was 
originally  submitted  on  Nov.  15,  1913,  and  again  in 
December,  1914,  each  time  being  revised.  The  present 
report  is  the  final  revision  and  embraces  suggestions 
received  from  a  number  of  engineers  and  committees 
of  the  society,  reports  from  the  standards  committee 
of  the  American  Institute  of  Electrical  Engineers,  the 
Bureau  of  Mines  and  others  interested  in  this  subject. 


Concord,  Mass., May  Abandon  Municipal  Plant 

At  the  annual  town  meeting  to  be  held  March  6  the 
citizens  of  Concord,  Mass.,  will  vote  upon  the  establish- 
ment of  a  committee  of  seven  to  consider  a  proposition 
of  the  Edison  Electric  Illuminating  Company  of  Boston 
for  the  purchase  of  electrical  energy  by  the  municipality 
and  the  closing  of  the  present  local  lighting  plant.  The 
Edison  company  has  made  an  offer  to  furnish  electricity 
to  the  town  from  the  Lexington  substation  through 
duplicate  underground  lines,  and  it  is  estimated  that  the 
town  will  save  $1,500  per  year  compared  with  present 
costs  if  Edison  service  is  accepted.  The  present  cost 
of  station  operation  is  $20,863  per  year,  the  estimated 
cost  with  Edison  service  being  $19,312.  Under  the  latter 
a  rate  of  1.94  cents  per  kilowatt-hour  would  be  obtained 
by  the  town,  and  the  total  yearly  energy  consumption 
would  be  about  930,000  kw.-hr.  A  new  electrically 
driven  sewage  pump  requiring  48,900  kw.-hr.  for  the 
year  will  be  installed,  and  there  is  also  a  water-pumping 
load  calling  for  56,000  kw.-hr.  per  year,  high  service. 
The  present  steam  generating  apparatus  of  the  town 
plant  would  be  sold  under  the  new  arrangement. 
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Military  Training  in  Educational  Institutions 
Advocated 

The  members  of  the  five  national  engineering  societies 
have  been  addressed  by  a  committee,  of  which  B.  J. 
Arnold,  J.  J.  Carty,  R.  D.  Mershon,  M.  I.  Pupin,  L.  B. 
Stillwell  and  W.  J.  Wilgus  are  members,  soliciting  sup- 
port of  bills  providing  for  the  extension  of  military 
training  in  civil  educational  institutions.  The  plan  pro- 
posed in  the  bills  does  not  conflict  with  other  legislation 
for  preparedness,  but  will  fit  in  and  supplement  any  of 
the  plans  so  far  proposed  for  the  training  of  officers. 
The  bills  provide  that  the  federal  government  shall  avail 
itself  to  a  greater  extent  than  at  present  of  the  possi- 
bilities offered  in  land-grant  colleges  and  other  civil 
educational  institutions  now  giving  military  training, 
or  which  may  give  military  training  in  the  future,  for 
the  education  of  men  competent  to  take  up  the  duties  of 
officers  in  case  of  war. 

There  are  many  universities,  colleges  and  other  edu- 
cational institutions  in  the  United  States  where,  in 
addition  to  education  along  other  lines,  a  greater  or  less 
amount  of  military  training  is  given.  The  universities 
giving  military  training  are  mainly  the  so-called  "land- 
grant  colleges,"  i.e.,  universities  benefiting  under  the 
Morrill  act  of  1862  (and  amendments).  The  schools 
other  than  land-grant  colleges  are,  most  of  them,  pri- 
vate institutions. 

The  points  covered  by  the  bills  are  briefly  as  follows : 

(1)  That  the  President  of  the  United  States  shall 
have  authority  to  establish  and  maintain  in  civil  edu- 
cational institutions  a  reserve  officers'  training  corps 
which  shall  consist  of  a  senior  division  and  a  junior 
division.  The  senior  division  can  be  established  only  in 
institutions  which  require  four  years  of  collegiate  study 
for  a  degree  and  which  will  comply  with  the  conditions 
laid  down  in  the  bill.  The  junior  division  may  be  estab- 
lished in  all  other  educational  institutions  which  will 
comply  with  the  specified  requirements. 

(2)  The  work  of  the  senior  division  requires  the  de- 
votion to  it  of  an  average  of  at  least  five  hours  per 
week  during  two  academic  years.  The  men  undergoing 
this  training  will  be  supplied  by  the  government  with 
their  uniforms  and  will  have  their  expenses  paid  to  and 
from  and  at  the  summer  training  camps  to  be  estab- 
lished as  a  part  of  the  training.  A  selected  number  of 
those  who  have  completed  the  work  of  the  senior  divi- 
sion may  take  advanced  training.  This  advanced  train- 
ing contemplates  the  devotion  of  an  average  of  at  least 
five  hours  per  week  for  two  additional  academic  years. 
The  men  taking  it  will  have  from  the  government,  in 
addition  to  their  uniforms  and  expenses  in  connection 
with  training  camps,  a  monthly  payment  equivalent  to 
the  cost  of  the  army  ration. 

The  work  of  the  junior  division  requires  the  devotion 
to  it  of  an  average  of  at  least  three  hours  per  week  per 
academic  year.  The  men  undergoing  this  training  will 
be  supplied  by  the  government  with  their  uniforms  and 
will  have  their  expenses  to  and  from  and  at  the  summer 
training  camps  to  be  established  as  a  part  of  the  train- 
ing. 

(3)  That  the  President  of  the  United  States  is  au- 
thorized to  detail  such  number  of  army  officers,  such 
number  of  non-commissioned  officers  and  such  number 
of  enlisted  men  as  may  be  necessary  in  connection  with 
the  military  education  and  training  of  the  members  of 
the  reserve  officers'  training  corps. 

(4)  That  the  Secretary  of  War  shall  have  the  author- 
ity to  prescribe  standard  courses  of  theoretical  and  prac- 
tical military  training  for  the  units  of  the  reserve  offi- 
cers' training  corps,  and  to  establish  camps  in  which 
further  practical  instruction  of  the  members  of  the 
training  corps  shall  be  given. 


(5)  That  the  President  shall  have  authority  to  ap- 
point as  a  reserve  officer  any  one  who  volunteers  for 
such  appointment  who  has  taken  the  training  of  the 
senior  division  and  has  otherwise  fulfilled  the  require- 
ments laid  down,  and  that  the  President  may  appoint 
as  a  temporary  second  lieutenant  in  the  regular  army 
any  reserve  officer  appointed  under  the  provisions  of  the 
bill. 


Doherty  Electric  Plants   Increase  Equipment 

The  central-station  equipment  in  the  electric  plants 
operated  by  Henry  L.  Doherty  &  Company  is  being  in- 
creased very  materially,  a  total  of  41,000  kw.  being 
in  course  of  actual  construction  or  manufacture. 

The  Empire  District  Electric  Company,  Joplin,  Mo., 
is  proceeding  as  rapidly  as  weather  conditions  will  per- 
mit with  the  extension  of  the  turbine  room  designed  to 
accommodate  30,000  kw.,  of  which  10,000  kw.  is  to  be 
in  operation  in  May.  The  Massillon  (Ohio)  Electric  & 
Gas  Company  is  building  an  installation  of  4000  kw.  to 
be  ready  for  operation  in  April.  The  Elyria  and  Lorain 
(Ohio)  electric  properties  are  putting  the  finishing 
touches  to  a  4000-kw.  unit.  The  United  Water,  Gas  & 
Electric  Company  is  pushing  the  extension  of  its  tur- 
bine at  Hutchinson,  Kan.,  to  accommodate  an  ultimate 
equipment  of  10,000  kw.,  of  which  4000  kw.  is  prac- 
tically ready  for  shipment  by  the  manufacturers  and 
should  be  in  operation  by  early  summer.  The  Salina 
(Kan.)  Light,  Power  &  Gas  Company  is  being  extended 
to  take  care  of  6000  kw.  additional,  1500  kw.  of  which 
is  to  be  in  operation  this  summer. 

The  Alliance  (Ohio)  Gas  &  Power  Company  is  in- 
stalling 2000  kw.  in  space  prepared  for  it  when  the  new 
turbine  room  was  built  in  1913.  The  Lincoln  (Neb.) 
Gas  &  Electric  Light  Company  is  building  a  new  switch- 
board, and  the  space  occupied  by  the  old  board  is  to  be 
used  to  accommodate  a  2500-kw.  turbine,  which  will  be 
in  operation  next  fall.  The  Athens  (Ga.)  Railway  & 
Electric  Company  is  preparing  to  install  a  3000-kw. 
turbine  in  its  steam  standby  station,  to  be  in  operation 
in  September.  The  Toledo  (Ohio)  Railways  &  Light 
Company  is  preparing  for  a  10,000-kw.,  sixty-cycle  tur- 
bine or  an  equivalent  equipment  in  conversion  ap- 
paratus, depending  on  deliveries. 


Stevens    Institute   Prepares   for    Enlargement 

Stevens  Institute  of  Technology,  Hoboken,  N.  J.,  re- 
cently purchased  a  block  of  ground  comprising  about 
two  acres,  lying  directly  east  of  the  main  building.  This 
purchase,  together  with  the  purchase  of  seven  acres 
last  fall  from  the  private  grounds  of  the  Stevens  es- 
tate, gives  to  the  institute  all  of  the  land  north  of  Fifth 
Street  to  the  Castle  and  permits  of  future  building  to 
the  best  advantage,  both  as  to  general  appearance  and 
convenience.  It  marks  the  consummation  of  plans  laid 
by  President  Alexander  C.  Humphreys  some  years  ago 
for  the  acquisition  of  such  available  land  in  the  immedi- 
ate vicinity  of  the  college  as  might  be  necessary  for 
future  development.  The  college  now  possesses  a  total 
of  about  twenty-three  acres  lying  on  rising  ground  in 
the  city  of  Hoboken,  N.  J.,  with  the  Stevens  Castle  at 
the  crest.  It  has  a  frontage  of  1600  ft.  on  the  bluff 
overlooking  the  Hudson  River. 

During  the  past  two  years  the  institute  has  had  a 
rapid  growth,  the  number  of  entering  students  having 
been  the  largest  in  the  history  of  the  college  and  double 
that  of  the  years  immediately  preceding.  If  the  enter- 
ing classes  continue  to  be  as  large  the  next  two  years, 
it  will  be  necessary  to  make  early  provision  for  new 
buildings  on  the  new  ground  just  purchased. 
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Talks  in  the 
Industry 

It  is  the  joint  duty  of  the  better  element  of  the 
public,  the  regulating  commissions  mid  the  utilities 
to  try  to  develop  some  plan  that  will  avoid  periodic 
disturbance!  of  public  relations  and  at  the  same  time 
provide  for  a  fair  return  on,  and  for  the  preservation 
of.  the  utility  capital." — Jamee  l>.  Mortimer, 

Eft  Frederic  Nicholas 


If  regulation  can  be  made  ideal  in  practice,  it  is  a  satis- 
factory method  for  the  settlement  of  differences  between  the 
public  and  the  utilities,  lint  the  practice  of  several  years 
has  revealed  weaknesses  in  the  system  ivhich  of  necessity 
will  either  be  eliminated  in  time  or  will  lead  to  the  destruc- 
tion of  the  policy  of  regulation.  Looking  to  the  possibilities 
of  the  future,  the  suggestion  of  a  "mutualization"  of  part 
of  the  income  of  the  properties  is  advanced.  After  an 
agreed  return,  such  a  "mutualization"  would  mean  a  division 
of  profits  between  the  cor)>oration,  the  consumers,  the  em- 
ployees and  the  municipality.  It  would  also  include  extra 
compensation  for  admittted  superiority  and  efficiency  in 
management, 

James  D.  Mortimer,  who  has  discussed  these  questions 
with  the  representative  of  the  Electrical  World,  is  the 
president  of  the  North  American  Company,  the  Milwaukee 
Electric  Railway  &  Light  Company,  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis  and  other  corpo- 
rations, and  has  been  a  close  student  of  problems  in  regu- 
lation. 


MR.  MORTIMER  believes  that  the  success  of  reg- 
ulation has  not  been  so  conspicuous  as  firmly  to 
establish  this  system  in  our  government.  "The 
early  state  commissions,"  he  said,  "put  forth  earnest 
efforts  to  make  the  laws  effective  and  to  wield  conserva- 
tively the  broad  powers  which  are  given  to  them  by 
statute.  The  undeveloped  principles  of  rate-making, 
the  valuation  of  utility  capital  and  considerations  as  to 
a  reasonable  rate  of  return  left  a  wide  field  for  various 
combinations  of  law,  economic  theory  and  judgment. 
The  dicta  of  the  United  States  Supreme  Court  have  not 
helped  a  great  deal  in  fixing  the  principles  of  reason- 
able regulation,  because  they  dealt  with  the  confisca- 
tory aspects  of  the  subject  rather  than  with  its  reason- 
ableness. 

Economic  Experiments  with  Other  People's  Money 

"No  two  commissions,  starting  with  the  same  set  of 
facts  and  pursuing  their  varied  lines  of  reasoning,  will 
arrive  at  the  same  valuation  of  a  given  utility  and  or- 
der the  same  schedules  of  rates  in  a  rate  case.  It  is 
even  doubtful  if  two  commissioners  working  inde- 
pendently on  the  same  commission  would  arrive  at 
identical  conclusions.  Regulation  has  afforded  a  re- 
markable field  for  economic  experiments  with  other 
people's  money. 

"Some  commissions  have  been  free  from  the  influ- 
ence of  local  politics,  others  have  evidently  suited  their 
actions  to  what  they  believed  would  please  the  local  com- 
munity. When  a  commission  has  attempted  to  disre- 
gard local  politics,  it  frequently  has  been  attacked  and 
the  accusation  has  been  made  that  the  commission  is 
favoring  the  corporations.  Where  a  commission  is  in- 
fluenced by  politics  the  corporation  is  confronted  with 
the  necessity  of  deciding  whether  it  shall  stand  idly  by 
or  shall  return  to  an  acquaintance  with  political 
leaders." 


Publk   Gained  Mori  Than  Corporations 

\    i"  the  benefita  of  regulation,  the  conclusion  of  Mr. 
Mortimer  la  that,  on  the  whole,  the  public  has  gained  i 
much  more  than  the  public-utility  corporations.    "It  is 

probably  true,"  he  said,  "that  the  public  has  not  ob- 
tained BO  much  benefit  M  the  radical  element  among  it 
had  originally  anticipated  or  promised,  but  this  is  not 
a  valid  indictmenl  of  the  policy  of  regulation.  Corpora- 
tions have  improved  somewhat  in  stability,  but,  gen- 
erally speaking,  their  gains  from  regulation  have  been 
very  small.  The  elimination  of  the  influence  of  local 
politics  was  much  desired  by  corporation  managers,  but 
this  has  not  been  entirely  accomplished." 

In  speaking  of  existing  methods  Mr.  Mortimer  ex- 
pressed the  opinion  that  the  principles  and  practices  of 
regulating  commissions  require  standardization.  "It  is 
doubtful  if  such  standardization  will  be  accomplished 
for  intrastate  utilities  until  some  time  after  state  com- 
missions have  come  into  substantial  agreement  with  the 
Interstate  Commerce  Commission  on  the  fundamental 
principles  of  regulation  of  intrastate  railroads,"  he 
added.  "In  the  interval  which  will  precede  this  many 
political  changes  can  take  place.  The  pressure  for 
home  rule,  for  instance,  is  quite  constant,  and  it  is 
growing  in  intensity.  The  whole  scheme  of  control, 
even  of  the  ownership  of  public  utilities,  may  be 
changed. 

Regulation  Far  from  Scientific 

"As  it  is  practiced,  regulation  seems  to  be  far  from 
scientific.  Conclusions  are  reached  which  are  based  on 
results  that  have  occurred  in  the  past.  Sometimes  with 
modification,  sometimes  without  modification,  these 
conclusions  are  applied  to  results  that  are  to  be  ob- 
tained in  the  future.  The  issuing  of  reasonable  or- 
ders requires  that  commissions  shall  prophesy  as  to 
what  the  future  will  bring  forth.  The  passage  from 
the  realm  of  fact  into  that  of  conjecture  is  fraught  with 
considerable  difficulty,  and  errors  of  judgment  are  likely 
to  be  very  frequent. 

"Successful  regulation  should  be,  if  possible,  an  au- 
tomatic process.  The  periodic  regulation  of  a  utility 
is  as  likely  as  not  to  result  in  inconsistencies  and  con- 
siderable disturbance  of  revenues  and  income.  When  a 
case  of  regulation  arises,  public  relations  are  always 
disturbed.  For  a  while  certain  classes  of  utilities  may 
avoid  important  rate  cases  by  making  adjustments  in 
rate  schedules  from  time  to  time,  but  it  is  not  improb- 
able that  sooner  or  later  the  limit  will  be  reached  and 
even  passed,  as  it  has  in  the  electric-railway  business. 

Avoid  Disturbances  and  Preserve  Capital 

"It  is  the  joint  duty  of  the  better  element  of  the  pub- 
lic, the  regulating  commissions  and  the  utilities  to  try 
to  develop  some  plan  that  will  avoid  these  periodic  dis- 
turbances of  public  relations  and  at  the  same  time  pro- 
vide for  a  fair  return  on,  and  for  the  preservation  of, 
the  utility  capital.  If  private  capital  is  to  continue  tc 
flow  into  public  utility  investments  with  the  prospects 
of  only  moderate  returns,  more  satisfactory  assurances 
of  the  certainty  of  the  return  and  of  the  protection  of 
the  investment  are  required.  Without  an  extended 
study  it  is  difficult  to  suggest  just  what  form  this  pro- 
tection should  take.  The  added  reward  for  the  more 
efficient  proprietors  should  evidently  be  a  part  of  an> 
complete  scheme.  Regulation  as  it  is  practiced  makes 
no  adequate  recognition  of  efficiency  in  management." 

Mr.  Mortimer  then  discussed  the  suggestion  for  £ 
partial  "mutualization."  Some  observers  of  regulatior 
are  inclined  to  believe  that  the  relations  between  th< 
utility  corporation,  the  municipality,  the  patrons  or  cus 
tomers  and  the  employees  should  take  the  form  of  £ 
partial  mutualization   of   income.     Under  such  a  sug- 
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gestion  the  possible  plans  are  numerous,  and  the  form 
that  will  best  suit  a  given  set  of  conditions  would  prob- 
ably have  to  be  designed  to  accord  with  the  particular 
circumstances  of  the  individual  case. 

"MUTUALIZATION"    OF    INCOME 

"The  problems  of  mutualization  of  income,"  said  Mr. 
Mortimer,  "are  becoming  more  complicated  on  account 
of  the  geographical  extension  of  utilities  which  pass 
beyond  the  confines  of  a  given  municipality  and  cover 
a  portion  of  a  state  or  even  enter  into  several  states.  As 
a  rule,  the  geographical  extension  of  such  utilities  is 
advantageous  to  all  of  the  public  for  economic  reasons 
that  are  well  understood  in  the  industry,  but  it  would 
create  a  special  problem  in  the  adoption  of  a  plan  of 
mutualization. 

"Boston  and  London  sliding-scale  gas  rates,  efficiency 
and  profit-sharing  systems  of  wages,  so-called  scientific 
management,  distribution  of  securities  among  custom- 
ers, employee-investors  and  municipal  profit-sharing 
are  merely  subdivisions  of  the  general  plan  of  mutual- 
ization of  income. 

"The  suggestion  strikes  one  as  being  sufficiently  in- 
teresting to  warrant  investigation.  If  experiment  with 
the  elements  should  suggest  the  success  of  the  whole, 
we  may  be  able  to  overcome  without  damage  some  of 
the  principal  difficulties  that  now  threaten  to  interfere 
with  the  utility  business." 


Fort  Wayne  Company  Offers  to  Take  Over 
Municipal  Lighting  Plant 

The  Fort  Wayne  &  Northern  Indiana  Traction  Com- 
pany, through  its  general  manager,  S.  W.  Greenland, 
has  just  made  a  proposal  to  the  city  of  Fort  Wayne, 
Ind.,  for  furnishing  energy  for  the  operation  of  the 
city's  arc  lamps  which  will  mean  a  considerable  saving 
over  present  costs  without  decrease  in  service.  The 
municipality  owns  and  operates  a  station  which  fur- 
nishes energy  for  the  street-lighting  system  as  well  as 
for  commercial  and  residential  purposes.  In  1909  the 
Council  fixed  the  amount  to  be  paid  by  the  city  to  the 
municipal  lighting  plant  at  $53  a  year  per  arc  lamp. 

According  to  the  books  of  the  municipal  light  de- 
partment, the  arc-lamp  consumption  for  the  year  1915 
was  963,220  kw.-hr.,  metered  at  the  power  station. 
There  were  operated  663  suspended-type  arc  lamps  at 
$53  per  year  and  189  ornamental-type  arc  lamps  at  $56 
a  year,  which  amounts  to  $45,817,  or  0.0476  cent  per 
kilowatt-hour,  while  at  the  same  time  the  department 
supplied  some  small  consumers  using  less  than  400 
kw.-hr.  per  month,  or  4800  kw.-hr.  a  year,  metered  at 
the  place  of  consumption,  at  the  rate  of  0.0277  cent  per 
kilowatt-hour.  It  is  contended  by  the  private  lighting 
company  that  if  the  line  and  transformer  losses  result- 
ing in  the  transformation  and  transmission  of  the  elec- 
trical energy  supplied  for  public  lighting  metered  at 
the  power  station  were  taken  into  consideration  the 
charge  to  these  small  consumers  would  be  found  to  be 
less  than  one-half  the  charge  for  public  lighting  to  tax- 
payers, whose  money  built  the  municipal  plant  and  pays 
for  the  public  lighting.  The  company  therefore  sub- 
mitted the  following  proposals: 

"First — We  will  furnish  electrical  energy  at  our 
power  station  on  Spy  Run  Avenue  necessary  for  the 
operation  of  the  following  lamps  now  in  service:  670 
4-amp.  magnetite-arc  lamps,  suspended  type,  to  be 
burned  on  what  is  known  as  the  Philadelphia  moonlight 
schedule,  being  a  total  of  2000  hours  per  year,  and 
189  4-amp.  magnetite-arc  lamps  of  the  inverted  type 
on  ornamental  posts  now  in  service — 63  of  these  lamps 
burning  all  night  every  night  from  one-half  hour  after 


sundown  until  one-half  hour  before  sunrise,  126  lamps 
burning  every  night  from  one-half  hour  after  sunset 
until  12  o'clock  midnight — and  255  ornamental  cluster 
posts,  consisting  of  one  60-watt  and  four  40-watt  Mazda 
lamps,  burning  one  60-watt  lamp  on  the  top  of  these 
posts  all  night  every  night  from  one-half  hour  after 
sunset  to  one-half  hour  before  sunrise,  and  four  40-watt 
Mazda  lamps  on  each  post  every  night  from  one-half 
hour  after  sunset  until  midnight,  which  constitutes  the 
same  number  of  lamps  as  are  now  in  service,  for  the 
total  .sum  of  $12,000  per  annum,  payable  one-twelfth 
monthly. 

"Second — We  will  furnish  the  electric  energy  at  our 
power  station  on  Spy  Run  Avenue  necessary  for  the 
following  lamps  now  in  service:  670  4-amp.  magnetite- 
arc  lamps,  suspended  type,  burning  all  night  every  night 
from  one-half  hour  after  sunset  to  one-half  hour  before 
sunrise,  and  189  4-amp.  magnetite-arc  lamps  of  the 
inverted  type  on  ornamental  posts,  burning  all  night 
every  night  from  one-half  hour  after  sunset  until  one- 
half  hour  before  sunrise,  and  255  ornamental  cluster 
posts,  consisting  of  one  60-watt  and  four  40-watt  Mazda 
lamps,  burning  all  night  every  night  from  one-half  hour 
after  sunset  until  one-half  hour  before  sunrise,  which 
constitutes  the  same  number  of  lamps  as  are  now  in 
service,  for  the  total  sum  of  $21,000,  payable  one-twelfth 
monthly. 

"These  proposals  are  made  with  the  understanding 
that  the  mercury-arc  rectifier  sets  complete,  which  in- 
clude all  of  the  arc-lighting  apparatus  in  the  municipal 
lighting  plant  at  present,  shall  be  transferred  to  the 
company's  power  house  on  Spy  Run  Avenue,  at  the  com- 
pany's expense,  for  the  use  of  the  city  under  the  con- 
tract hereinafter  mentioned.  The  title  to  all  such  recti- 
fier sets  shall  remain  in  the  city,  and  they  shall  be 
returned  to  the  city  and  set  up  in  its  plant  at  the  ter- 
mination of  such  contract,  at  the  company's  expense, 
in  as  good  condition  as  they  now  are,  except  the  usual 
wear  and  depreciation  thereof.  The  company's  line  will 
be  extended  at  the  expense  of  this  company  from  its  Spy 
Run  power  station  to  and  connected  with  the  city's 
arc-light  circuits  at  the  city's  power  plant,  in  order 
that  electrical  energy  may  be  furnished  in  accordance 
with  either  of  the  above  proposals. 

"These  proposals  are  made  with  the  understanding 
that  a  contract  will  be  entered  into  for  a  period  of  ten 
years,  and  in  case  additional  electric  energy  is  desired 
during  the  life  of  this  contract  for  additional  lamps  of 
the  same  kind,  or  similar  lamps  consuming  the  same 
amount  of  electrical  energy,  connected  by  the  city  to 
the  present  or  additional  arc-light  circuits,  the  same 
will  be  furnished  on  a  pro-rata  basis.  The  city  shall, 
as  heretofore,  furnish,  maintain  and  keep  in  repair  all 
the  poles,  wires  and  lamps,  the  same  to  be  kept  in  good 
operating  condition. 

"For  your  information  we  wish  to  advise  you  that, 
according  to  the  rates  now  charged  for  electrical  energy 
only,  for  street-lighting  service,  the  following  is  a 
statement  of  the  annual  expense: 

670  arc  lamps  at  $53  per  year $35,510 

189  arc  lamps  at  $56.50  per  year 10,678 

255  ornamental-cluster  posts  at  $21 5,355 

Total  $51,543 

"If  proposal  No.  1  is  accepted  by  your  board,  this 
will  mean  a  saving  to  the  taxpayers  of  $39,543  per  year, 
or  a  saving  of  $395,430  for  the  period  of  the  proposed 
ten-year  contract. 

"If  proposal  No.  2  is  accepted  by  your  board,  there 
will  be  a  saving  of  $30,543  per  annum,  or  a  saving  to 
the  taxpayers  of  $305,430  for  the  period  of  the  pro- 
posed ten-year  contract,  and  in  addition  the  city  will 
also  be  lighted  all  night  every  night." 
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Laying  Submarine  Cables  Across  the  Golden  Gate 

Messenger  Cable  Method  Surmounted  Difficulties  Due  to  Swift  Currents,  Deep  Water 
and  Fo^  in  Carrying  Two  250,000  Circ.  Mil  Cables  Into  San  Francisco 


RE  i  ENT  i";ul  increases  on  the  San  Francisco  d 
bution  system  of  the  Pacific  Gas  A  Electric  Com- 
pany are  now  being  served  by  a  lately  completed 
high-tension  transmission  line  connecting  the  Cordelia 
substation  46  miles  north  of  the  city  with  a  transformer 
station  on  the  north  shore  of  the  Golden  Gate.  At  the 
latter  poinl  energy  is  stopped  down  from  60,000  volts  to 

11,000  volts  and  is  transmitted  to  San  Kranrisco  dis- 
tributing points  through  two  submarine  cables  laid 
across  the  Golden  Gate  during  the  latter  part  of  last 
October. 

The  laying  Of  the  two  cables,  each  about  1."., 500  ft. 
long',  presented  new  problems,  because  it  was  necessary 
to  cope  with  swift  tidal  currents  and  a  very  irregular 
bottom  in  deep  water.  Moreover,  there  was  frequently 
the  danger  in  the  heavy  fogs  of  being  fouled  by  the 
ships  that  ply  continually  in  and  out  through  the  Golden 
Gate.  Both  cables,  however,  were  laid  without  accident 
of  any  kind,  and  final  tests  were  completed  within  forty 
days  after  the  barge  left  shore  with  the  first  power 
cable. 

Messenger  and  Power  Cables 

Each  of  the  power  cables  consists  of  three  stranded- 
copper  conductors  having  a  net  area  of  350,000  circ.  mil. 
at  the  shore  ends  and  250,000  circ.  mil.  for  the  length 
in  deep  water.  The  former  is  4.5  in.  in  diameter, 
weighing  about  22  lb.  per  foot,  while  the  latter  measures 
4  in.  and  weighs  19  lb.  per  foot.  Each  conductor  has 
an  insulation  of  6  :>2  in.,  30  per  cent  para  rubber  com- 
pound, taped  with  a  1  16-in.  layer  of  varnished  cam- 
bric and  wound  with  a  spiral  wrapping  over  jute 
insulating  compound  filler.  This  wrapping  was  pro- 
tected by  a  5  32-in.  thickness  of  varnished  cloth,  over 
which  a  5  32-in.  lead  sheath  was  used,  and  this  in  turn 
was  covered  with  a  coating  of  jute  and  wrapped  with 
forty-two  No.  4  B.  W.  G.  extra-galvanized  armor  wires. 
Finally  a  finishing  jute  coating  was  put  on  over  the 
armor.  The  cables  were  delivered  on  the  barge  in  reels 
containing  1275  ft.  and  weighing  15  tons  each. 

The  laying  of  the  power  cables  was  carried  on  by  the 
same  method  used  in  the  laying  of  the  Great  Western 
Power  cable  across  another  part  of  San  Francisco  Bay 
and  described  in  the  Electrical  World  of  July  4,  1914; 
but,  owing  to  the  peculiar  difficulties  of  the  work  across 
the  Golden  Gate,  certain  alterations  and  improvements 
in  the  method  were  necessary.  The  steel  messenger 
cables,  each  14,000  ft.  in  length  and  1%  in.  in  diameter, 
were  laid  first.  These  were  built  by  John  A.  Roebling's 
Sons  Company,  and  consist  of  thirty-seven  strands  of 
No.  4  B.  W.  G.  galvanized-steel  wire  woven  as  cable  in- 
stead of  rope.  The  breaking  strength  of  the  cable  is 
rated  at  90  tons.  At  either  shore  end  this  cable  was 
passed  around  a  sheave  anchored  in  concrete. 

Owing  to  the  swift  tidal  currents,  it  was  deemed  pref- 
erable to  pay  out  the  power  cable  from  a  barge  headed 
into  the  current  rather  than  across  as  in  the  previous 
work,  and  the  spools  were  accordingly  mounted  on  the 
barge  as  shown  in  the  accompanying  illustration.  The 
barge  used  was  75  ft.  by  30  ft.  in  plan,  with  a  capacity 
of  150  tons.  The  crew  consisted  of  eight  men,  exclu- 
sive of  the  40-hp.  gasoline  launch  tender  which  was 
used  to  advance  the  barge  when  actually  paying  out 
cable.  The  power  cable  was  made  fast  to  the  messen- 
ger cable  by  a  continuous  wrapping  of  No.  6  steel  wire 
supplemented  at  intervals  of  20  ft.  by  a  lashing.    With 


this  system  the  maximum  drift  of  the  barge  olf  the 
original  course  of  the  messenger  cable  was  not  more 
than  200  ft.  From  the  substation  on  the  north  shore 
megger  tests  were  made  continuously,  and  every  few 
thousand  feet,  while  the  splice  was  being  made  on  the 
barge,  full  22,000-volt  tests  were  made. 

Included  within  the  jute  filler  between  the  conductors 
was  a  twisted  pair  of  No.  13  B.  &  S.  copper  telephone 
wires  insulated  with  2/32-in.  varnished  cambric.  At 
the  splices  these  leads  were  alternated  so  as  to  be  adja- 
cent to  different  conductors  in  each  successive  length  of 
power  cable.  At  the  terminals  the  telephone  leads  were 
brought  out  of  the  cable  and  passed  through  an  insulat- 
ing transformer.  Voice  transmission  with  the  telephone 
line  is  said  to  be  as  satisfactory  as  over  wires  strung 
on  the  poles  of  an  ordinary  transmission  line. 

Cable  Guides  and  Winding  Engine 

Two  new  features  of  this  method  of  cable  laying  were 
developed  specially  for  the  work  in  the  Golden  Gate, 
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FIG.    1 — INSULATION    FEATURES    AND    POSITION    OF    TELEPHONE 
WIRES    IN    11,000-VOLT    CABLE,    TOGETHER    WITH    CON- 
STRUCTION  OF    MESSENGER   CABLE 

namely,  the  cable  guides  and  the  winding  engine.  The 
cable  guide  was  designed  to  allow  the  cable  free  motion 
about  the  sheave  axle  at  the  same  time  that  it  prevented 
any  deflection  in  a  horizontal  plane  which  would  tend 
to  throw  the  cable  off  the  sheave  as  the  tension  varied 
with  different  depths  or  as  the  cable  was  under-run.  It 
consisted  of  a  heavily  constructed  timber  frame  sup- 
porting two  pair  of  guide  rollers  and  carrying  idlers 
for  directing  the  cables.  The  entire  rig  was  hung  on 
the  sheave  axle. 

An  engine-driven  winding  reel  made  it  possible  to  put 
the  wrapping  on  each  splice  by  machine  in  six  hours 
less  time  than  required  by  hand  operation.  The  reel  con- 
sisted of  a  steel  frame  carrying  a  drum  through  which 
the  power  cable  could  be  passed  and  which  carried  two 
spools  of  wire.  These  spools  were  unwound  by  the  revo- 
lution of  the  drum  as  fast  as  the  wire  was  used  on  the 
cable  wrapping.  The  drum  was  driven  by  a  belted  con- 
nection with  a  gasoline  engine.  By  using  this  winding 
device  the  normal  time  for  completing  the  power  cable 
splice  on  the  barge  was  eight  hours. 

One  of  the  difficulties  of  the  work  was  the  great  ir- 
regularity in  the  depth  of  the  water,  which  ranged  up 
to  a  maximum  of  210  ft.    This  made  it  difficult  to  con- 
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RINGS   TO   HOLD   ARMOR   DURING   SPLICING.   SERVING    MACHINE,  AND  LAYING   BARGE 


Each  cable  was  laid  in  sections  about  1275  ft.  long,  which  called  for  the  making  of  eleven  splices  aboard  the  barge. 
When  a  length  of  cable  had  been  paid  out  the  messenger  was  made  fast  in  a  grip  on  one  side  of  the  barge.  To  secure 
sufficient  armor  to  make  the  required  15-ft.  lap  for  a  strong  joint  it  was  necessary  to  cut  off  15  ft.  of  the  cable  projecting 
out  of  the  water.  The  armor  was  then  folded  back  and  held  in  place  and  shape  by  holding  rings  for  laying  back  in  final 
position.  The  copper  conductors  were  sweated  together,  taped  and  insulated,  and  the  joint  was  covered  with  a  single  lead 
sleeve  4.5  in.  inside  diameter  by  5/16  in.  thick  and  24  in.  long.  This  joint  was  then  filled  with  "ozite"  compound  at  a 
temperature  of  460  deg.  Fahr.,  sufficient  to  vulcanize  the  rubber  tape  on  the  conductors.  The  joint  was  finally  sealed  and 
burlap  dipped  in  hot  insulating  compound  applied  over  the  splice.  The  armor  wires  were  replaced  over  the  splice  by  the 
barge-serving  machine  shown  in  one  of  the  accompanying  illustrations.  Every  12  in.  the  serving  wires  were  soldered  to 
prevent  unwrapping  in  case  of  a  break.  In  paying  the  splice  overboard  care  was  taken  to  protect  it  from  strains.  It 
required  about  twenty-four  hours  to  pay  out  one  length  of  1275  ft.  of  cable  and  make  a  splice.  The  speed  when  laying 
the  cable  was  about  8  ft.  per  minute.  Some  of  the  steps  in  paying  out  the  cable  and  making  the  splices,  together  with 
views  of  the  serving  machine  and  laying  barge,  are  shown  in  the  above  illustrations. 
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trol  the  Black  in  tin'  n  ■  ir  cable,  particularly     ince 

this  had  been  laid  on  a  curve  In  order  to  take  advantage 
oi  the  tno  i  favorable  condition!  of  tidal  currents  and 
depths.  The  maximum  tidal  flow  Is  rated  in  govern- 
ment record!  as  6  knots  per  hour,  bul  the  work  of  paj 
■lit  the  cable  could  not  be  safely  carried  on  when 
the  tidal  currents  were  at  a  maximum.  Bj  keeping  the 
barge  headed  into  the  current,  however,  the  pressure 

much    less   than    in    the   earlier   work    in    which    the 

barge  had  to  be  advanced  broadside.    The  Anal  position 

Of  the  power  cable  on  the  bottom   is  considered  entirely 

satisfactory. 

Tin1  submarine  cables  installed  connect  with  two  un- 
derground cables  on  the  San  Francisco  side.  It  was 
necessary  to  use  two  cables  because  the  size  of  duct 
lines  would  not  accommodate  one  cable  with  a  rating 
equivalent  to  the  submarine  cable. 

Tests  on  Cables 

Exceptional  opportunities  were  available  in  connec- 
tion with  this  installation  for  determining  heating  tests 


Submarine  Cable 
3  Conductors  in  Series 
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FIG.    2 — CONNECTIONS    OF    CABLES    DURING    TESTS 

on  submarine  cables.  By  means  of  an  available  650-volt, 
1000-kw.  direct-current  generator  it  was  possible  by 
connecting  the  cables  in  the  manner  shown  in  Fig.  2 
to  circulate  direct  current  through  the  conductors  of 
the  submarine  cable.  The  telephone  wires  in  the  cable 
and  on- the  San  Francisco  shore  end  were  used  as  pres- 
sure wires.  It  was  therefore  possible  to  determine  the 
voltage  drop  in  the  cable  for  any  given  load. 

From  the  observations  obtained  the  temperature 
curves  of  Fig.  5  were  plotted.  The  solid  curves  show 
the  rise  in  temperature  of  the  submarine  cable  for  loads 
of  300  amp.  and  350  amp.,  the  temperature  of  the  bay 
water  being  12  deg.  C.  As  each  cable  contained  quite  a 
few  splices,  and  as  the  insulation  around  the  splice  was 
much  greater  than  the  insulation  around  the  cable, 
laboratory  tests  were  made  on  a  splice  under  tempera- 
ture conditions  similar  to  those  surrounding  the  splice 
in  the  water.  The  rise  in  temperature  for  the  splice, 
according  to  these  tests,  is  also  shown  in  Fig.  5. 

From  the  curves  it  will  be  seen  that  cables  immersed 
in  water  of  12  deg.  C.  have  a  comparatively  high  carry- 
ing capacity.  These  tests  were  conducted  for  a  period 
of  twelve  hours,  which  was  long  enough  for  the  tem- 


perature  to  become  steads,  although  the  curves  of  Fig, 

6  do  not  show  this. 

The  shore  ends  of  850,000  cire.  mil  are  not  entirely 
under  water.  It  was  therefore  necessary  to  make  the 
same  tests  on  these  Cables.     The  dotted  curves  of  Fig.  5 

show  the  temperature  curves  for  the  shore  ends.    As  the 

life  of  the   rubber   insulation  depends   largely    upon   the 

temperature  to  which  the  rubber  is  subjected,  it  can 
therefore  be  Been  that  the  safe  carrying  capacity  of  the 
tables  is  approximately  350  amp.,  owing  largely  to  the 
radiating  capacity  of  the  splices  and  the  large  size  of 
the  shore  ends,  although  under  emergency  conditions 
for  very  short  periods  of  time  the  cables  could  safely 
carry  as  much  as  400  amp. 

The  specifications  called  for  a  test  pressure  of  30,000 
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FIG.   5 — TEMPERATURE  RISE  IN  THE  CABLES — SOLID  CURVES  FOR 
SUBMARINE  SECTIONS  AND  DASHED  CURVES  FOR  SHORE  ENDS 

volts  for  thirty  minutes  at  sixty  cycles  between  con- 
ductors and  between  conductors  and  ground  at  the  fac- 
tory before  leading.  The  telephone  conductors  were 
required  to  withstand  a  pressure  of  4500  volts  between 
conductors  and  between  conductors  and  ground.  On 
final  break-down  test  it  required  100,000  volts  to  punc- 
ture between  conductors  of  the  main  cable  and  46,000 
volts  between  conductors  of  the  telephone  cable. 

The  cable  was  laid  for  the  Pacific  Gas  &  Electric 
Company  by  A.  J.  Pahl  of  San  Francisco,  Cal.,  who  holds 
patents  on  the  messenger-cable-laying  method  used. 
Those  in  charge  of  the  work  for  the  company  were  P. 
M.  Downing,  chief  engineer  of  the  hydroelectric  section, 
and  S.  J.  Lisberger,  engineer  of  electrical  distribution, 
assisted  by  H.  C.  Vansano,  J.  P.  Jollyman  and  A.  R. 
Thompson. 


FIGS.    3    AND    4 — PAYING   OUT   CABLE   FROM    BARGE,   AND   SERVICE    MACHINE    FOR    MAKING    CABLE   SPLICE 
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Important  Cases  Pending  Before  Commissions 

Questions  Involve  Valuations  of  Properties  for  Rate-Making  and  Condem- 
nation Purposes  and  Invasion  of  Territory  Already  Served 


MANY  cases  involving  in  their  adjudication  a 
mass  of  engineering  data  and  testimony  are 
now  pending  before  public  service  commissions 
throughout  the  country.  It  would  appear  that  as  the 
commissions  grow  in  age  and  experience  the  questions 
brought  before  them  become  more  and  more  intricate 
and  call  for  the  services  of  the  best  engineering  experts. 
Indeed,  many  large  consulting  engineering  firms  whose 
work  has  been  very  much  curtailed  owing  to  lack  of 
new  developments  are  now  engaged  in  valuation  work 
for  public  utility  and  public  service  commissions  as 
well.  Of  course,  since  the  question  of  rates  for  service 
is  bound  up  with  the  question  of  obtaining  an  adequate 
return  on  the  investment,  the  latter  must  first  be  ob- 
tained by  means  of  an  appraisal.  Hence  many  of  the 
important  cases  now  pending  cannot  be  decided  until 
the  various  properties  in  question  have  been  valued. 
This  again  gives  rise  to  dispute  as  to  the  fairness  of 
the  valuation  considered  from  the  owner's  standpoint 
and  also  from  the  standpoint  of  the  general  public.  Not 
infrequently,  valuations  of  the  same  property  made  by 
different  engineers  of  accepted  standing  vary  consid- 
erably. 

Southern    California    Edison    Condemnation    Pro- 
ceeding 

The  Public  Service  Commission  of  California  has 
just  concluded  hearings  on  the  valuation  of  that  portion 
of  the  property  of  the  Southern  California  Edison  Com- 
pany which  is  desired  by  the  city  of  Los  Angeles.  The 
questions  involved  make  this  one  of  the  most  important 
cases  now  before  any  commission.  The  company  is 
strong  financially,  well  managed,  and  has  developed  its 
territory  almost  to  the  saturation  point.  To  take  from 
it  its  distribution  system  and  its  load  in  the  city  of  Los 
Angeles  will  deprive  it  of  the  cream  of  its  business, 
necessitate  material  changes  in  its  distribution  system, 
and  in  many  other  ways  throw  a  most  admirable  public- 
utility  corporation  out  of  joint. 

The  case  has  been  reported  quite  fully  in  these  col- 
umns from  time  to  time,  and  a  rather  full  abstract  of 
the  valuation  report  of  Chief  Engineer  Saches  of  the 
California  Railroad  Commission  will  be  found  in  the  is- 
sue of  Jan.  22,  1916.  Even  after  the  commission  has 
rendered  its  decision,  it  is  more  than  probable  that  the 
case  will  not  finally  be  disposed  of  until  it  has  been 
passed  upon  by  the  highest  court  in  the  land. 

Valuation  of  Public  Service  Electric  Company 

The  most  important  electric-utility  case  now  pending 
before  the  Board  of  Public  Utility  Commissioners  of 
New  Jersey,  which  has  supervision  over  all  utilities  of 
the  State,  is  the  valuation  of  the  Public  Service  Electric 
Company,  a  subsidiary  of  the  Public  Service  Corpora- 
tion of  New  Jersey. 

The  investigation  has  been  going  on  for  about  a  year 
and  a  half,  and  since  it  was  expected  that  the  inventory 
and  appraisal  would  be  contested  by  the  company,  it 
was  made  a  joint  affair,  the  commission  employing  as 
experts  D.  C.  &  W.  B.  Jackson  of  Boston.  The  work 
was  divided  into  three  parts — first,  an  inventory  of  the 
property  shown  on  the  books  of  the  company  at  its 
birth  in  1903;  second,  an  inventory  of  the  property 
created  by  subsidiaries,  and,  third,  that  property  not 
used  at  all  in  electric  operation.  It  was  primarily  on 
part  two  that  the  Boston  engineers  were  employed. 


The  inventory  and  appraisal  have  been  completed  and 
a  report  has  been  made  including  all  power  stations,  all 
substations,  all  overhead  transmission  lines,  all  dis- 
tributing systems,  and  all  property  on  the  premises  of 
the  consumers  excepting  the  meters.  The  report  does 
not  include  meters,  tools  and  vehicles,  portable  measur- 
ing instruments,  materials  and  supplies,  working  cap- 
ital or  any  underground  conduit  and  cable.  It  is  ex- 
pected that  a  summary  of  the  inventory  will  be  com- 
pleted by  the  company  about  the  middle  of  March. 

Cases  Before  the  Public  Utilities  Commission  of 

Ohio 

There  are  now  pending  before  the  Public  Utilities 
Commission  of  Ohio  several  important  cases  involving 
electric-lighting  companies,  chief  of  which  are  the  ap- 
peal of  the  Union  Gas  &  Electric  Company  and  the 
Cincinnati  Gas  &  Electric  Company  from  a  lighting-rate 
ordinance  and  the  appeal  by  the  Cleveland  Electric 
Illuminating  Company  from  a  lighting-rate  ordinance 
passed  by  the  City  Council  of  Cleveland. 

In  the  Cleveland  Electric  Illuminating  Company  case 
the  commission  is  appraising  the  property  of  the  appel- 
lant. Following  the  appeal  of  the  major  company,  sim- 
ilar appeals  were  instituted  by  the  Cleveland  Light  & 
Power  Company,  the  Bradley  Light,  Heat  &  Power 
Company,  the  Caxton  Power  Company  and  the  Arcade 
Service  Company,  small  utilities  operating  in  Cleveland. 

Cincinnati  Rate  Case 

In  the  case  of  the  Union  Gas  &  Electric  Company  and 
the  Cincinnati  Gas  &  Electric  Company,  the  commission 
has  certified  a  tentative  valuation  of  the  electrical  prop- 
erty against  which  both  the  companies  and  the  munici- 
pality have  protested.  The  brief  of  the  utilities  was 
filed  recently.  It  is  contended  by  the  company  that: 
(1)  the  commission  has  not  valued  certain  items  which 
must  be  included  in  any  consideration  of  "fair  value  for 
rate-making  purposes,"  particularly  "the  cost  of  fran- 
chise" and  the  "cost  of  financing";  (2)  while  the  com- 
pany contends  that  there  should  be  no  deduction  for 
"accrued  depreciation"  in  any  valuation  of  its  property 
for  rate-making  purposes,  but  that  its  rates  should  be 
at  least  sufficient  to  afford  a  return  upon  the  entire 
value  of  its  property  now,  the  amount  deducted  by  the 
commission  in  reaching  "present  value"  as  found  in  the 
order  of  the  commission  is  excessive  and  does  not  truly 
represent  the  "lessening  in  value  of  the  property  on 
account  of  its  lack  of  newness,"  irrespective  of  whether 
or  not  such  an  amount  should  be  deducted  for  rate- 
making  purposes;  (3)  the  company  has  filed  its  detailed 
valuation  giving  its  estimate  of  the  real  value  of  the 
property,  and  the  value  as  tentatively  found  by  the  com- 
mission is  unduly  low.  This  is  particularly  true  of  the 
items  "land,"  "working  capital"  and  "cost  of  developing 
the  business,"  but  such  comparisons  as  have  been  made 
give  evidence  of  additional  undervaluations  both  in 
detail  and  in  the  aggregate.  The  protest  of  the  city  of 
Cincinnati  was  based  on   the  claim  of  over-valuation. 

After  the  briefs  are  in,  the  matter  will  be  ready  for 
the  certification  of  a  final  valuation  and  the  taking  up 
of  the  rate  question. 

Invasion  of  Occupied  Field 
There  is  pending  before  the  Public  Utilities  Commis- 
sion of  Idaho  for  decision  probably  the  most  important 
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Imui  from  an  electrical  standpoint  In  the  biatorj  of  the 
commission,  Involving  as  it  does  three  Lmportanl  qui 
tions    first,  ownership  of  ;i  substation;  second,  the  con 
■titutionality  of  the  amendmenl  to  the  utilities  act,  or 
whether  or  qoI  the  provisions  of  the  ad  are  In  contra 
vention  of  the   fourteenth  amendment    to  the  federal 
constitution,  and,  third,  state  commission  or  interstate 

Commerce    Commission    .iurisdict ion.      The   Case    Involv 

ing    these     issues     is    entitled    the    Washington     Water 

Power  Company  versus  the  Federal  Mining  &  Smelting 
Company,  the  Tamarack  &  Custer  Mining  &  Concen 
trating  Company,  the  Montana  Power  Company  and  the 

Thompson   Palls  Power  Company. 

Prior  to  the  convening  of  the  last  Legislature  a  con- 
troversy developed  between  the  two  mining  companies 
named  above,  large  operators  and  users  of  electricity  in 
the  famous  Coeur  d'Alene  mining  section  of  Idaho,  over 
the  rates  charged  for  power  by  the  Washington  Water 
Power  Company  of  Spokane,  Wash.,  whose  lines  extend 
into  the  Coeur  d'Alene  mining  district,  where  the 
company  has  developed  considerable  load.  This  con- 
troversy led  the  two  companies  named  and  others  oper- 
ating in  the  same  territory  to  seek  another  source  for 
electrical  energy.  Just  over  the  Idaho  line  in  Montana 
the  Montana  Power  Company  and  the  Thompson  Falls 
Power  Company,  closely  affiliated,  have  large  hydroelec- 
tric plants  and  serve  an  extensive  field.  Negotiations 
were  opened  by  the  Idaho  mining  corporations  to  se- 
cure electrical  energy  from  them.  Those  two  com- 
panies forthwith  extended  their  lines  to  the  Idaho-Mon- 
tana boundary  line.  The  Washington  Water  Power 
Company  then  stepped  in,  the  Public  Utilities  Commis- 
sion having  been  created,  and  instituted  a  complaint 
against  the  defendants  named,  contending  that  the 
Montana  Power  Company  and  the  Thompson  Falls 
Power  Company,  having  no  certificates  of  convenience 
and  necessity,  could  not  operate  in  the  Idaho  field  out- 
side the  jurisdiction  of  the  Idaho  Public  Utilities  Com- 
mission. 

To  eliminate  this  drawback  an  amendment  to  the 
utilities  act  was  passed.  This  amendment  contained 
the  following  provision:  "No  certificates  shall  be  re- 
quired under  any  provision  of  this  act  where  the  elec- 
tricity to  be  used  exclusively  in  operations  incident  to 
the  workings  of  metalliferous  mines  and  mining  claims, 
mills  or  reduction  and  smelting  plants  and  the  transmis- 
sion lines  and  distributing  systems  are  owned  by  the 
consumers,  or  where  several  consumers  severally  own 
their  individual  distributing  systems  and  jointly  own, 
in  their  own  names  or  through  a  trustee,  the  transmis- 
sion lines  used  in  connection  therewith  and  transmit 
such  electricity,  whether  generated  by  themselves  or 
procured  from  some  other  source,  over  such  transmis- 
sion lines  and  distribution  systems  without  profit  and 
to  be  used  for  their  private  uses  for  the  purposes 
aforesaid  in  places  outside  the  limits  of  incorporated 
cities,  towns  and  villages,  and  not  for  resale  or  public 
use,  sale  or  distribution." 

However,  the  suit  instituted  by  the  Washington 
Water  Power  Company  was  still  pushed.  Recently  the 
Public  Utilities  Commission  conducted  a  hearing  at 
Wallace  upon  the  issue.  The  mining  companies  still 
insist  that  they  are  entitled  to  secure  power  from  the 
Montana  companies.  They  have  built  transmission 
lines  to  the  Idaho-Montana  line  to  receive  the  power 
from  the  lines  built  from  the  Montana  side.  A  substa- 
tion has  been  installed.  The  question  of  ownership  of 
this  substation  is  at  issue  and  has  an  important  bear- 
ing on  the  outcome.  It  is  very  probable  the  case  will  be 
carried  on  appeal  to  the  Supreme  Court  of  the  United 
States  for  an  ultimate  decision. 

Because  the  power  originates  in  Montana  and  is  car- 
ried by  Montana  company  power  lines  to  the  Idaho-Mon- 


tana  line  and  there  received  by  the  power  lines  of  the 
mining  company,  the  Question  of  interstate  Commerce 

Commission    jurisdiction    has    also    been    raised    on    the 

ground  thai  such  service  Is  Interstate. 

The  Washington  Water  Power  Company  maintain- 
that  it  is  willing  to  continue  the  supply  of  electrical  en- 
ergj   for  all  the  uses  of  the  mining  companies. 

Casks  BEFORE  New  York  Commission 

The  case  of  Moritz  et  al.  versus  the  Edison  Fleet  ri< 
Illuminating  Company,  which  has  been  pending  on  the 
commission's  docket  for  more  than  three  years,  will,  it 
is  expected,  be  brought  to  a  close  within  the  next  two 
months.  Over  8000  pages  of  testimony  are  in  the 
record,  and  a  very  large  number  of  statistical  and  engi- 
neering exhibits  have  been  filed.  The  case  was  orig- 
inally brought  before  Commissioner  Maltbie,  and  on 
his  retirement  was  carried  forward  by  and  is  now  in 
the  hands  of  Commissioner  Hayward. 

A  valuation  of  the  physical  property  amounting  to 
approximately  $24,000,000  was  made  by  the  staff  of 
the  commission's  electrical  engineer,  Clifton  W.  Wilder, 
in  co-operation  with  the  company's  consulting  engineers, 
Messrs.  Sanderson  &  Porter.  An  interesting  feature 
of  this  case  will  be  the  determination  of  the  commission 
on  the  subject  of  so-called  depreciation.  Engineer 
Wilder  filed  a  determination  on  depreciation  based  upon 
the  conventional  straight-line  method,  but  later  repudi- 
ated that  method  and  filed  a  new  exhibit  based  upon 
an  original  method  wherein  the  renewal  and  replacement 
requirements  are  determined  for  each  year,  and  this 
value  for  any  year  is  to  be  supplemented  by  any  existing 
deferred  maintenance  observable  at  that  time.  The 
company  has  filed  exhibits  and  is  arguing  for  a  com- 
plete list  of  overheads,  including  going  value. 

The  commission  has  also  recently  ordered  its  elec- 
trical engineer  to  make  an  inventory  and  appraisal  of 
the  property  of  the  New  York  Edison  and  United  Elec- 
tric Light  &  Power  companies  of  New  York  City. 

It  is  estimated  that  this  inventory  and  appraisal  may 
take  between  one  and  two  years  to  complete,  and  the 
presumption  is  that  the  commission  is  ordering  this 
inventory  for  its  own  information,  as  the  companies 
have  no  rate  cases  pending  against  them  at  this  time. 

Philadelphia  Electric  Company  Case 

The  case  now  pending  against  the  Philadelphia  Elec- 
tric Company  was  instituted  by  Morris  L.  Cooke,  joined 
by  others,  including  William  Hancock  and  William  H. 
Ball,  business  men. 

The  case  has  been  pending  for  about  two  years,  and 
a  valuation  on  the  reproduction-new  basis  (five  years 
to  construct)  was  made  for  the  company  by  W.  B.  & 
D.  C.  Jackson,  consulting  engineers,  of  Boston,  at  a  cost 
approximating  $200,000.  At  the  company's  suggestion, 
the  complainant  and  the  commission  joined  with  it  in 
the  determination  of  the  net  physical  property  cost,  and 
a  committee  was  appointed  the  principal  members  of 
which  are  Frederick  W.  Ballard  for  the  complainant, 
Dr.  Milo  R.  Maltbie  for  the  commission,  and  Messrs. 
Sanderson  and  Porter  for  the  company.  It  is  expected 
that  this  committee  will  report  within  the  next  month. 

Testimony  is  being  taken  in  the  case  now  by  Com- 
missioner John  Monaghan,  who  is  sitting  ;n  the  Phil- 
adelphia City  Hall.  Frederick  W.  Ballard,  ex-superin- 
tendent of  the  Cleveland  municipal  light  plant,  has  been 
on  the  staff  as  a  witness  in  rebuttal  during  the  past 
week,  and,  according  to  his  testimony,  which  has  been 
published  broadcast  in  the  Philadelphia  papers,  the 
property  is  worth  about  one-half  of  the  amount  previ- 
ously estimated  by  expert  witnesses  in  the  case.  Mr. 
Bemis  of  Washington  will  follow  Mr.  Ballard  on  the 
witness  stand  this  week. 
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NORTHERN   STATES  POWER  COMPANY   STOCK   CERTIFICATE 


Terms  and  Conditions 

1.  Holders  are  cautioned  to  guard  this  re- 
ceipt safely  and  in  case  of  loss  to  report 
such  loss   immediately  to  the  company. 

2.  This  receipt  should  be  presented  when 
making  installment  payments  in  order  that 
such  payments  may  be  indorsed  on  the  back 
hereof. 

3.  The  holder  hereof  agrees  to  pay  the  bal- 
ance of  the  purchase  price  in  monthly  install- 
ments  promptly  as  provided   on   face  hereof. 

4.  The  holder  hereof  shall  not  be  entitled 
to  any  dividends  on  the  preferred  stock  nor 
have  any  right  or  interest  in  such  stock  until 
all  installments  are  paid  and  the  preferred 
stock  is  delivered  in  exchange  for  this  receipt. 

5.  If  all  installments  are  duly  paid,  interest 
at  the  rate  of  6  per  cent  per  annum  will  be 
allowed  on  the  installments  from  the  date  of 
payment  to  the  date  of  the  exchange  of  this 
receipt  for  the  preferred  stock. 

6.  In  case  any  installment  is  not  paid  when 
due,  at  the  election  of  the  company  all  rights 
to  receive  preferred  stock  shall  cease,  and  the 
company  may  on  or  before  the  date  for  pay- 
ment of  the  final  installment  under  this  con- 
tract declare  the  subscription  in  default  and 
return  to  the  subscriber  the  sum  of  all  in- 
stallments paid  together  with  interest  at  the 
rate  of  3  per  cent  per  annum  from  the  dates 
of  payments  of  installments  to  the  date  of 
the  return  payment  to  the  subscriber. 

7.  The  holder  shall  have  the  right  at  any 
time  to  anticipate  the  payment  of  any  future 
installments. 

8.  This  receipt  may  be  assigned  by  proper 
indorsement. 


Taking  the  Customer  Into  Partnership 

By  Earl  E.  Whitehorne 

It  has  long  been  recognized  by  men  of  foresight  in  the  industry  that  the  selling  of  securities 
<>f  a  public-service  corporation  among  the  customers  it  serves  brings  an  excellent  influence  for 
the  improvement  of  public  sentiment.  The  principle  has  been  applied  in  several  instances,  and 
most  successfully,  by  central  stations  that  have  offered  special  issues  of  their  stocks  or  bonds, 
of  small  denomination,  to  the  general  public  in  the  communities  they  serve,  instead  of  placing 
them  upon  the  usual  distant  market.  Here  is  a  case  where  the  preferred  stock  of  a  holding 
company  has  been  sold  among  consumers  served  by  subsidiary  companies,  not  for  the  purpose 
of  raising  funds  but  purely  as  a  means  of  taking  the  customer  into  partnership  and  making 
him  feel  a  greater  interest  in  the  local  utility.  It  has  been  a  most  remarkable  experience  and 
every  central-station  man  should  know  about  it. 


FOR  the  last  eight  months  the  Northern  States 
Power  Company  has  been  carrying  on  a  selling 
campaign  directed  solely  to  securing  stockholders 
among  the  consumers  of  its  subsidiary  companies,  and 
the  story  of  this  campaign  is  interesting.  The  North- 
ern States  Power  Company  is  a  holding  company  under 
which  are  grouped  ten  central-station  properties  in  the 
cities  of  Minneapolis,  St.  Paul,  Stillwater,  Mankato  and 
Faribault,  Minn.;  Fargo,  Grand  Forks  and  Minot,  N. 
D.;  Sioux  Falls,  S.  D.,  and  Galena,  111.,  these  properties 
being  operated  by  H.  M.  Byllesby  &  Company  of  Chi- 
cago. The  idea  behind  the  campaign  was  the  principle 
that  what  a  man  or  a  woman  owns  becomes  of  interest 
and  of  value  to  the  owner,  whether  it  be  personal  pos- 
sessions bought  and  carried  home  or  ten  shares  in  the 
local  lighting  company,  and  that  the  sale  of  such  securi- 
ties among  the  small  investors  of  the  city  served  would 
be  a  most  effective  means  of  strengthening  the  bond  of 
sympathy  between  the  public  and  the  service  company. 
For  it  is  only  natural  that  he  who  feels  a  share  of 
ownership  in  the  utility  should  have  a  more  intelligent 
appreciation  of  the  service  that  it  renders  and  defend 
it  against  unjust  criticism  by  those  who  do  not  under- 
stand. In  short,  it  was  believed  such  a  distribution 
of  securities  would  serve  four  useful  purposes: 

1.  To  make  the  public  and  the  utility  company  actually 
financial  partners  as  well  as  partners  in  the  work  of 
community  advancement. 

2.  To  offer  to  the  public  sound  investment  for  the 
surplus  capital  and  savings  of  the  citizens  in  stable 
enterprises  which  they  have  under  their  immediate  per- 
sonal observation. 


3.  To  gain  a  long  step  forward  toward  the  populariz- 
ing of  utility  companies  that  are  seen  to  be  doing  their 
work  creditably,  honestly  and  efficiently. 

4.  To  bring  about  a  practical  distribution  of  profits 
among  consumers. 

5.  To  pave  the  way  toward  obtaining,  at  the  lowest 
cost,  any  part  of  the  funds  for  construction  purposes 
which  it  may  be  necessary  from  time  to  time  for  utili- 
ties to  secure  in  the  general  investment  markets  of  the 
country. 

The  Condition  of  the  Sale 

The  sale  of  this  stock  was  begun  in  June,  1915, 
though  no  new  issue  of  securities  was  available  for  the 
purpose.  It  was  simply  decided  that  such  a  retailing  of 
stock  to  service  customers  was  a  most  desirable  measure 
for  the  upbuilding  of  local  public  sentiment,  and  to  fill 
the  orders  that  were  secured  outstanding  stock  was  pur- 
chased by  the  company  for  resale  to  those  consumers 
who  applied  for  it.  As  the  first  step  in  the  campaign  a 
circular  letter  was  sent  out  to  the  customers  of  each 
company,  written  on  that  company's  letterhead  and 
signed  by  the  local  manager.  This  letter  explained  both 
the  value  of  the  modern  holding  company  as  a  profitable 
investment  and  the  purpose  of  the  offer,  as  follows: 

UNION   LIGHT,   HKAT   &   POWER   COMPANY 

Fargo,  N.  D.,  June  7,  1915. 
To  Our  Customers  : 

The  writer  has  had  many  inquiries  from  residents  of  Fargo  and 
vicinity  regarding-  the  investment  of  funds  in  this  company. 

Our  company  is  part  of  the  Northern  States  Power  Company, 
which  is  performing  important  work  in  the  material  development 
of  North  Dakota  and  adjoining  states.  Other  utility  companies 
composing  this   large   system    serve    the   cities   of   Minneapolis.    St. 
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ti  erred  stock  hae  paid  full  dividend!  regular^ 

inliation    in    1909       ii    is    m   demand    as   a   conservative 
Investment      baa   an    established    market,   enabling    the    holder   to 
convert  readll]   Into  cash  If  desired,  and  can  be  purchased  at 
■  in  .ii  about   (87.50  per  share,  at   which  price  the  Investor  will  ob 
tain  8  per  i'1'iit  on  his  monej      No  new  stock  is  being  Issued, 

Inasmuch  as  the  stock  comes  In  hundred-dollar  shares,  small 
Investments  are  possible  and  are  cordlallj  welcomed.  Descriptive 
circular  will  be  furnished  upon  request!  and  t  shall  be  glad  to  give 
you  an\    additional  Information 

l  believe  this  is  an  excellent  opportunity  of  securing  a  7  per 
cent  preferred  Btock  with  an  established  market  and  earning 
power  which  makes  it  a  Bafe  Investment,  and  I  should  like  to  see 
as  many  of  our  customers  as  possible  share  In  the  earnings  not 
only  from  this  property  which  serves  you  directly  but  from  the 
Northern    siates    Cower   Company,    whose   gross  earnings    for   the 

year  ended   Dec.  81,  1914,  were  over  $4,584, Fours  verj   truly, 

M    I..   Hibbard,    Manager. 

The  Easy-Payment  Offer 

This  was  followed  up  by  advertisements  in  the  local 
newspapers  of  each  community,  by  special  notices 
printed  on  the  backs  of  bills,  and  by  the  distribution  of 
a  leaflet  bearing  pictures  of  a  number  of  the  Northern 
States  power  plants  with  statistics  on  the  companies 
that  operate  them.  Then,  shortly  after  the  first  letter 
was  sent  out,  it  was  decided  to  facilitate  the  sale  by  of- 
fering to  accept  installment  payments,  and  this  second 
letter  was  written  to  announce  the  plan : 

UNION    LIGHT,   HEAT   &   POWER   COMPANY 

Fargo,  N.  D. 

TO    I  H'l;    (  'ISTOMERS  : 

The  response  to  our  offer  of  some  weeks  ago  enabling  our  cus- 
tomers to  invest  in  the  7  per  cent  preferred  stock  of  the  Northern 
States  Power  Company  (of  which  organization  our  company  is 
a  part)  has  been  so  gratifying  that  it  has  been  decided  to  keep 
this  method  of  establishing  closer  relations  between  the  company 
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'I'h.  prospectlvi  Investor  on  the  part  la  I -payment  plan  Ih  cordially 
welcomed        All    Inquiries,    whether    In    |icrnon,    l»>     mall    or    I 

p| .     Will     i  •  •  ■  i\        the  innplele    all.  nl  Ii 

i. in   office  oi   at   ii"    Pin i   Nat ional  Bank. 

The  s;ii.  h  of  'his  invest  mini  is  grounded  on  ih.  stabilltj  si 
more  than  fortj  communities  to  which  service 
Minnesota,  North  and  South  Dakota,  Illinois  ami  Winconsln,  In- 
cludlng  the  largeBt  cities  In  the  three  slates  first  named,  Dividends 
at  the  rat.-  of  7  per  cent  per  year  havi  been  paid  quarterly  in 
July,  October,  Januarj  and  April  since  organization  in  1909.  The 
companj   Is  showing  a  substantial  growth  In  business. 

We   wish   to  acknowledge  our  appreciation  of  the  confldi 
iii     methods   and    management    ol    oui    organization    expressed   by 
the  manj    customers  who  have  alreadj    become  interested    in  this 
investment.       Such    confidence    is    an    incentive    to    continuous    • 

in  the  efficient  service  of  the  public. 

Subscriptions  on  the  partial-payment  plan  are  now  being  re- 
ceived at  a  price  of  $90  per  share  (par  value  $100).  Any  further 
mini  mation   desired   will   be   furnished    upon    request.      Vours   truly, 

M.   L.   Hibbard,  Man 

How  the  Selling  Was  Done 

In  all,  but  seven  advertisements  have  been  featured 
in  the  newspapers  since  June,  and  from  the  beginning 
the  entire  plan  has  been  handled  in  a  very  conservative 
way.  There  has  not  been  the  slightest  effort  to  speed 
up  sales  or  to  make  a  drive  at  the  disposition  of  securi- 
ties; for  the  whole  idea  has  been  to  lay  the  foundation 
for  a  permanent  source  of  equity  financing  which  will 
at  the  same  time  secure  the  active  interest  of  an  in- 
creasing number  of  people  in  each  home  territory.  Most 
of  the  sales  have  been  made  by  the  company's  own  rep- 
resentatives, though  in  nearly  every  city  some  bank  or 
other  financial  institution  also  has  the  stock  for  sale. 

The  large  number  of  inquiries  received  at  Minneapo- 
lis and  St.  Paul  soon  made  it  necessary  to  establish  a 
securities  department  for  those  properties  in  charge  of 
an  experienced  salesman,  who  now  has  two  assistants, 
for  this  department  has  become  a  very  busy  one.  From 
June  1  to  Dec.  31,  for  instance,  951  inquiries  were  re- 
ceived in  writing,  and  in  addition  to  this  there  were 
quite  a  number  of  inquiries  by  telephone  and  in  person. 


NORTHERN   STATES  POWER  COMPANY 

H    M.  BYLLESBY  &  COMPANY  ENGINEERS  MANAGERS 


A   PAGE   OF   PICTURES  DISTRIBUTED   AMONG  PROSPECTIVE  STOCK    PURCHASERS  TO  AFFORD  THE   PUBLIC  A  CONCRETE   IDEA  OF  THE 
MAGNITUDE  OF  THE  PROPERTIES  OF  THE   NORTHERN   STATES  POWER  COMPANY 
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These  inquiries  that  have  come  in  have  been  found  to 
emanate  in  the  majority  of  cases  from  the  newspaper 
advertisements,  even  though  so  few  of  these  were  pub- 
lished. Many  answers,  however,  were  received  after 
the  mailing  of  the  letters  from  the  managers.  The  ad- 
vertising on  the  reverse  side  of  the  stubs  of  the  monthly 
bills  is  also  exceedingly  productive,  and  the  fact  that 
the  consumer  is  required  to  sign  his  name  has  auto- 
matically weeded  out  the  curiosity  seekers.  These  stubs 
come  back  to  the  cashier  as  the  bill  is  paid  and  are 
bringing  in  inquiries  at  the  rate  of  from  four  to  ten  a 
day  in  some  of  the  larger  cities. 

The  Results  in  Figures 

The  partial-payment  plan  for  some  reason  did  not 
seem  to  gain  much  popularity  at  first,  though  lately  it 
has  been  growing  steadily  in  favor  as  it  has  become 
more  generally  understood  by  the  interested  public. 
In  spite  of  this  appealing,  "easy-payment"  oppor- 
tunity, however,  over  90  per  cent  of  the  stock  that  has 


An  Investment  Opportunity 
In  One  of  Your  Public  Utility  Properties 


Northern   Stale*   Power   Company  7       Preferred  Slock 
$100  Sh.res  Price  to  Yield  8  . 


NORTHERN  Slates  Power  Company  is  assisting  in  an  important  way  in  the 
development  of  (,Y,iwe  '  Sf.it-)  and  adjoining  states.  An  opportunity  is  now 
available  to  local  investors  to  become  financially  interested  in  this  large 
public  utility  system— to  share  in  the  moderate  returns  fallowing  efficient,  progressive 
and  economical  management  and  full  consideration  for  the  rights  of  the  public. 

The  Company  is  part    of   the   Northern    States 

Power  Company.  This  system  is  composed  of  electric,  gas  and  other  utility  proper- 
ties in  upwards  of  40  communities  in  Minnesota,  North  Dakota,  South  Dakota, 
Illinois  and  Wisconsin.  Among  the  cities  served  are  Minneapolis,  St.  Paul.  Still- 
water. Faribault.  Northfirld,  Mankato,  Fargo,  Grand  Forks.  Mmot.  Sioux  Falls  and 
Galena— the  last  named  city  b:*mg  the  location  of  the  power  plant  serving  the  Illinois- 
Wisconsin  zinc  field. 

We  desire  to  encourage  increasing  proprietorship  in  the  Company  by  citizens 
of  Minnesota  and  adjoining  slates  There  arc  at  present  upwards  of  2.700  widely 
scattered  stockholders.     No  new  stock  is  being  issued  at  this  time. 

Among  the  reasons  commending  Ihc  stotk  for  investment  are  these 


Stock  may  be  obtained  through 

McKnignt  BaM,ng.  or  direct  tier 


(Name    of   Company) 

Name  and   Title  of  Manager 


ONE  OF  THE  NEWSPAPER  ADVERTISEMENTS  THAT  PROVED  OF  THE 
GREATEST   INFLUENCE   IN   THE   CAMPAIGN 

been  sold  so  far  in  this  campaign  has  been  paid  for  in 
cash  by  preference.  The  price  has  been  governed  by 
the  market  price  prevailing  in  New  York  and  Chicago, 
plus  a  nominal  amount  for  handling,  and  has  ranged 
from  $87.50  per  share  to  $96.06  per  share.  So  far— 
that  is,  up  to  Feb.  10,  1916 — this  7  per  cent  preferred 
stock  of  the  Northern  States  Power  Company  has  been 
sold  in  home  territory  to  the  amount  of  $309,600  par 
value  and  has  been  purchased  by  522  investors,  96  of 
whom  have  taken  advantage  of  the  installment  offer. 

The  Influence  on  the  Public 

So  much  for  the  statistics  of  the  campaign,  for,  after 
all,  that  is  not  the  most  important  phase  of  the  experi- 
ment. It  has  proved  satisfactorily  that  the  public  is 
alive  to  the  investment  value  of  the  local  public-service 
enterprise  and  is  disposed  to  have  a  hand  in  it  if  some 
one  brings  the  matter  to  the  notice  of  the  people  and 
makes  it  easy  for  them  to  buy  stock.  It  has  demon- 
strated equally  that  there  is  ample  opportunity  for  any 
central  station  doing  business  in  the  right  way  to  ob- 
tain funds  easily  and  in  surprising  volume  by  the  offer 


of  appropriate  securities  to  the  small  investors  num- 
bered among  the  customers  whom  it  serves.  For,  if  an 
initial  offer  of  this  kind  in  six  months  has  produced 
$300,000  without  pressure  in  the  selling  or  inducements 
to  the  man  with  money  to  invest,  how  much  greater 
will  be  the  response  in  years  to  come,  when  these  well- 
satisfied  investors  will  have  bred  as  many  more  disposed 


Fargo.  N. 

D. 

191 

Mr 

M.  L.  Hibba 

rd.  Mgr. 

Union  Light, 

Heat  &  Power  Co 

Fargo.  N.  D. 

1  am  interested  in  your 

partial-paymen 

plan  of  investment  in  the 

T, 

preferred 

stock  of  Northern 

States  P 

ower  Compa 

ny. 

and  shall  be  pleased 

to 

Cross 

out  line 

ot  used       [ 

subscribe  for 

receive  complete  ir 

formatior 

shares 

) 
J 

Slame 

Address 

A  RETURN  POST-CARD  THAT  WAS  INCLOSED  WITH  EVERY  LETTER 
SENT  OUT  IN  THE   CAMPAIGN 

to  buy  and  the  leaven  of  such  individual  ownership  has 
done  its  work  in  the  community!  Should  there  come 
another  issue  of  securities,  of  an  attractive  character, 
backed  by  energetic  sales  and  advertising  methods,  it 
will  be  found  that  among  these  cities  served  by  the 
Northern  States  Power  Company  there  is  a  ready  and 
receptive  market  waiting  to  provide  the  funds. 

The  Managers  Enthusiastic 

For  the  good  influence  of  the  sales  that  have  been 
made  in  this  present  campaign  has  been  both  conspicu- 
ous and  spectacular.  Case  after  case  has  been  observed 
where  the  man  or  woman  who  has  purchased  stock  has 
been  so  impressed  with  the  information  gained  about 
the  local  company  that  a  new  friend  has  been  made. 
"Last  month,"  says  an  official  of  the  company,  "I  vis- 
ited  every   one  of  the   Northern   States   properties   on 


i 

A  Safe  Investment 

on 

Small  Monthly  Payments     ! 

\ 

i 

Ask  for  Details  Regarding                   |     j 
Our   Offer   to   Customers 

lc/c  Preferred  Stock 

Northern  States  Power       1 

Company 

|     If  you  wish  complete  infor-                       \ 
mation,  mark  the  square                          { 

| 

THIS  ADVERTISEMENT  APPEARS  ON  THE  BACK  OF  THE  CASHIER'S 

STUB  ON   THE   MONTHLY  BILLS   SENT  OUT  BY  THE 

COMPANIES    SELLING    STOCK 

matters  having  nothing  to  do  with  the  sale  of  stock,  but 
incidentally  I  found  every  manager  enthusiastic  over 
his  experience  and  emphatic  in  declaring  that  the  plan 
has  'made  a  hit  with  the  people.'  I  made  an  effort  to 
find  out  whether  it  had  been  the  subject  of  derision  or 
uncomplimentary  remarks.  I  was  unable  to  learn  of  a 
single  instance  of  this  sort.     On  the  contrary,  I  found 
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'•'•it  hundreds  ol  people  had  taken  occasion  t<»  t<'ii  the 
managei  they  thought   the  eompanj    we    doing 

something  ol   great  Importance  and  value  both  for1  it 
ami  for  the  public.    I  Pound  thai  it  had  been  the 

•Ubject    "I    many   conversations    in   hotel   lobbies,   at    the 

dubs,  m  the  smoking  compartments  of  railroad  train  . 
m  brief,  wherever  men  gather  ami  exchange  Ideas,  ami 
that  the  general  note  was  one  of  praise  fur  the  company 
broad  minded  enough  to  encourage  local  proprietorship. 
Other  Interesting  Incidents  have  been  reported  by  the 
Individual  salesmen  who  have  been  engaged  in  the  a<- 

tual   selling  of  this  stock." 

Incidents  of  the  campaign 

In  the  first  place,  a  great  many  of  the  purchasers 
have  been  women.  They  as  well  as  the  men  purchasers 
are  from  all  walks  of  life.  There  is  one  woman,  for 
instance,  who  comes  in  and  buys  a  single  share  of  stock 
every  now  and  then  with  money  received  from  the  writ- 
ing of  scenarios  for  motion-picture  companies,  and  it 
seems  that  the  sale  of  a  scenario  is  usually  followed  by 
the  purchase  of  a  share  of  stock.  Again,  one  of  the 
leading  business  men  of  St.  Paul  made  a  liberal  pur- 
chase after  having  carefully  and  personally  inspected 
the  properties  of  the  company  in  the  immediate  vicin- 
ity. He  looked  over  the  water-power  and  steam  plants 
simply  as  a  guest  and  with  no  intimation  that  he  wished 
to  invest,  but  later  he  called  for  a  salesman,  stating 
that  he  understood  it  was  the  desire  of  the  company 
to  have  a  substantial  local  interest  in  its  affairs,  and 
that  this  was  the  principal  reason  for  the  placing  of 
this  order.  After  the  shares  were  delivered  to  him,  sub- 
sequent orders  were  placed  for  a  number  of  the  mem- 
bers of  his  family,  including  a  relative  in  the  East. 
There  is  little  doubt  of  the  future  interest  of  this  fam- 
ily in  the  organization. 

The  managers  and  salesmen,  of  course,  encounter 
prospective  purchasers  of  every  type  and  description. 
One  business  man  made  a  ten-day  rigid  investigation 
of  the  company  and  its  securities  through  a  New  York 
financial  representative.  He  then  obtained  all  possible 
local  information,  personally  grilling  representatives  of 
the  company  on  a  number  of  occasions,  and  winding  up 
by  making  a  substantial  purchase  of  the  stock.  But 
the  salesmen  have  commented  frequently  upon  the  high- 
ly complimentary  remarks  which  have  been  made  to 
them  regarding  the  policy  of  the  company,  and  they  are 
a  unit  in  saying  that  the  effort  has  cemented  the  inter- 
est of  the  customers  in  the  company  itself.  Instances 
where  the  investment  by  one  member  of  the  family  has 
been  followed  by  orders  from  other  members  of  the 
family  are  frequent. 

An  Embarrassing  Evening  Sale 

In  order  to  meet  and  sell  to  the  people  who  have  ex- 
pressed an  interest  in  the  stock,  it  has  been  often  neces 
sary  for  representatives  to  make  appointments  at  odd 
hours  and  very  frequently  to  call  upon  the  "prospect" 
in  the  evening.  One  instance  is  recorded  where  the 
family  withdrew  several  hundred  dollars  from  a  postal 
savings  bank  and  paid  for  its  stock  at  the  conclusion  of 
an  evening's  call,  and  the  company's  representative 
came  down  town  with  his  pockets  literally  stuffed  with 
currency.  He  was  somewhat  worried  as  to  making  a 
safe  delivery  of  the  money,  but  finally  deposited  it  in 
the  safe  of  the  leading  hotel  until  the  following  morn- 
ing. He  felt  quite  sure  that  the  father  and  daughter 
who  thus  paid  for  their  stock  in  currency  invested  their 
entire  savings  therein.  It  is  only  one  of  the  many 
cases  where  wage-earners  have  demonstrated  their  con- 
fidence in  the  company  and  its  securities,  and,  needless 
to  say,  the  responsibility  involved  was  keenly  appreci- 
ated by  the  organization. 


it  often  requires  a  great  deal  of  patience  on  the  part 
oi  tin-  person  selling  the  stock  to  explain  carefully  the 

whole  proposition  to  the  prospective  buyer,  inasmuch  as 

man]  of  the  "prospects"  are  entirely  without  knowledge 

as    to    the    fundamental    principles     of     investing.      One 

talesman  remarked  that  in  a  number  of  cases  he  fully 

believed  that  "the  prospects  did  not  know  the  difference 
lid  ween  a  stock  certificate  and  a  newspaper,"  while,  on 
the  other  hand,  a  great  many  people  have  had  to  be  sat- 
isfied on  a  great  many  points  of  information.  This  par- 
ticular man  thinks  that  most  of  the  investors  act  upon 
a  general  confidence  in  the  company,  the  character  of 
its  management,  the  apparent  stability  of  the  property, 
and  their  conception  of  the  future  of  the  public  utility 
as  an  institution.  It  has  also  been  necessary  from  time 
to  time  for  the  salesmen  to  call  upon  the  lawyers  repre- 
senting people  who  thought  that  they  would  like  to  buy 
the  stock,  and  it  was  frequently  found  that  these  ad- 
visers themselves  were  incompetent  to  pass  judgment 
upon  the  merits  of  the  investment.  Painstaking  work 
in  situations  of  this  kind  often  leads  to  a  double  sale. 

How  a  Socialist  Was  Converted 

One  citizen  who  purchased  ten  shares  of  stock  in  one 
city  had  previously  been  considered  quite  a  severe  critic 
of  the  electric-lighting  and  motor-service  rates,  and  on 
one  occasion  he  had  had  a  controversy  with  the  man- 
ager regarding  the  manner  in  which  service  should  be 
rendered.  Nevertheless,  he  made  inquiry  regarding  the 
stock  and  made  an  investment,  and  since  that  time  his 
entire  attitude  toward  the  company  and  its  affairs  has 
changed. 

Again,  one  of  the  managers  was  greatly  surprised 
one  day  to  receive  an  inquiry  from  the  most  prominent 
socialist  in  the  community,  who  stopped  him  on  the 
street  and  asked  the  manager  if  he  would  have  any  ob- 
jection to  giving  him  a  copy  of  the  company's  last  an- 
nual report.  Annual  reports  of  the  Northern  States 
Power  Company,  by  the  way,  are  very  complete  docu- 
ments, comprising  about  fifty  printed  pages.  Much  to 
the  socialist's  surprise,  the  manager  said  that  he  not 
only  had  no  objection  to  sending  him  a  report,  but  that 
he  would  be  glad  indeed  to  have  him  make  a  careful  in- 
vestigation of  the  affairs  of  the  local  company  and,  if 
he  cared  to,  become  a  stockholder.  After  carefully  go- 
ing through  the  annual  report  and  the  statement  of 
earnings,  this  man  announced  that  he  would  shortly 
have  $1,000  to  invest  and  that  he  would  certainly  place 
it  in  the  stock  of  this  company.  He  furthermore  vol- 
unteered the  opinion  that  this  very  policy  of  the  com- 
pany would  accomplish  more  to  prevent  injury  from 
critical  agitation  than  anything  else  which  it  could  do. 

Other  Odd  Experiences 

In  another  city,  immediately  after  the  announcement 
of  the  partial-payment  plan  was  made  to  the  public,  the 
company  received  an  inquiry  from  a  hard-working  citi- 
zen quite  prominent  in  an  outlying  community  com- 
posed mostly  of  foreigners.  This  man  said  that  he  had 
been  instrumental  in  inducing  the  company  to  extend 
its  service  to  his  neighborhood;  that  he  had  been  the 
first  customer  for  electricity  "signed  up"  there,  and 
that  he  intended  to  have  the  honor  of  being  the  first 
purchaser  of  stock  on  the  partial-payment  plan.  He 
took  three  shares  for  his  wife.  Also  around  the  holi- 
days there  were  quite  a  number  of  purchases  of  stock 
to  be  given  for  Christmas  and  New  Year's  presents, 
and  other  cases  of  similar  investment  of  funds  received 
as  Christmas  presents. 

Another  incident  was  where  a  certain  railroad  man. 
whp  purchased  twenty  shares  of  stock  for  himself  and 
ten  for  his  son,  became  interested  in  the  stock  on  hear- 
ing four  traveling  men   discuss   it  while   riding  on  a 
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train.  In  short,  the  sales  were  made  to  every  class  of 
purchasers,  and  up  to  the  first  of  the  year  there  has 
been  only  one  instance  where  stock  purchased  either  on 
the  cash  or  partial  payment  plan  has  been  re-sold.  This 
was  seven  shares  sold  to  a  woman  who  wished  to  raise 
funds  on  account  of  sickness  in  the  family.  She  resold 
three  shares,  retaining  the  remainer. 

Such  is  the  story.  Obviously  the  idea  has  appealed 
immediately  to  the  public,  and  this  has  brought  a  de- 
gree of  success  to  the  campaign  that  is  surprising  when 


you  consider  that  it  was  stock  in  a  holding  company 
that  was  sold  and  not  securities  of  the  better-known 
local  utility.  For,  though  several  central  stations  have 
made  successful  sales  of  securities  to  their  own  local 
consumers,  in  this  case  the  plan  was  carried  further, 
and  its  success  gives  a  greater  evidence  of  the  willing- 
ness of  the  public  to  become  identified  with  utility  com- 
panies known  to  them.  The  beneficent  influence  of  this 
closer  relationship  between  the  company  and  its  con- 
sumers   has    certainly    been    demonstrated    effectively. 


Electricity  in  Rebuilt  Salem 

The  Part  of  the  Electric  Lighting  Company  in  Bringing  About 
the  Recovery  of  the  Massachusetts  City  from  the  Fifteen- 
Million-Dollar  Fire  of  Twenty  Months  Ago 

AT  a  recent  convention  of  central-station  properties 
managed  by  Charles  H.  Tenney  &  Company  of 
Boston,  Mass.,  S.  Fred  Smith,  the  general 
manager  of  the  Salem  (Mass.)  Electric  Lighting  Com- 
pany, read  a  striking  paper  upon  the  part  the  local  cen- 
tral station  has  played  in  the  recovery  of  the  city  of 
Salem  from  the  fifteen-million-dollar  conflagration  of 
June  25,  1914.  During  the  thirteen  hours  in  which  the 
flames  raged  unconquered  real  and  personal  property 
was  destroyed  at  the  rate  of  nearly  $20,000  a  minute, 
nearly  100  streets  were  wholly  or  partly  wiped  out, 
1800  buildings  were  destroyed,  including  forty-one  fac- 
tories and  400  places  of  business,  and  15,000  persons 
were  burned  out.  Up  to  Jan.  1,  1916,  there  had  been 
restored  468  buildings,  986  tenements  and  11  factories, 
and  many  others  are  under  construction.  The  recon- 
struction of  the  city  has  materially  changed  the  busi- 
ness centers,  and  the  company  now  finds  its  own  prop- 
erty surrounded  with  a  high  class  of  brick  structures 
and  in  the  midst  of  a  growing  commercial  center  where 
there  are  water  facilities  second  to  none  in  the  city. 

Owing  to  the  complete  destruction  of  the  Naumkeag 
Steam  Cotton  Mills,  adjoining  the  company's  property, 
to  which  the  Salem  plant  had  been  supplying  electricity 
for  power  and  lighting  to  a  considerable  extent  for  a 
number  of  years,  the  textile  company  was  compelled  en- 
tirely to  rebuild  its  mills.  When  the  question  of  power 
was  reached,  a  contract  covering  a  long  term  of  years 
was  made  with  the  central  station,  this  agreement  be- 
ing one  of  the  most  important  ever  negotiated  by  the 
Tenney  properties.  To  carry  it  out  a  new  6250-kw. 
horizontal  turbo-generator  with  condensing  equipment 
has  been  added,  with  four  new  750-hp.  Bigelow-Hornsby 
boilers,  forced-draft  and  induced-draft  fans  and  en- 
gines, economizers,  superheaters,  a  large  steel  stack  and 
a  new  switchboard.  New  floor  grades  have  been  estab- 
lished, to  which  levels  the  older  parts  of  the  station  will 


ALL  THAT  WAS  LEFT  OF  THE  REELS  OF  CABLE  STORED  READY  FOR 

DRAWING   INTO  A   NEW   UNDERGROUND  SYSTEM   AT  THE  TIME  OF 

THE  FIRE. 

These  coils  were  incased  in  the  usual  wooden  reels,  which  were 
entirely  consumed.  The  brigrht  mass  at  the  left  is  lead  melted 
from  the  cable  sheaths. 

be  raised  whenever  future  improvements  necessitate  the 
replacement  of  machinery.  Additional  provision  has  also 
been  made  for  the  comfort  of  station  employees.  This 
work  has  been  carried  on  at  the  station,  which  passed 
through  the  fire  virtually  unharmed,  without  serious  in- 
terruption of  service.  Elsewhere  in  Salem  new  business 
has  been  obtained,  and  to-day  the  company  has  more 
customers  on  its  lines  with  a  larger  output  than  ever 
before. 

In  the  fire  the  company  lost  702  meters,  including  624 
in  lighting  and  78  in  power  service.  Up  to  Jan.  1  last 
2551  lighting  and  98  power  meters  had  been  installed. 
The  fire  destroyed  the  premises  of  sixty-four  power  con- 
sumers using  2322.5  hp.  of  central-station  service,  and 
in  addition  a  tie  line  to  the  local  plant  of  the  Bay  State 
Street  Railway  was  destroyed,  entailing  the  loss  of  700 
hp.  until  such  time  as  the  line  could  be  re-established; 
so  that  the  total  loss  was  3022  hp.  On  Jan.  1,  1916,  a 
net  gain  of  6392  hp.  had  been  installed,  making  the  to- 
tal horsepower  installed  on  that  date  9513. 

Workmen  were  on  the  ground  at  the  time  of  the  fire 
preparing  to  start  drawing  in  an  extensive  underground 


DRAWING   IN    NEW   UNDERGROUND  CABLE  WHILE  THE   CITY   WAS 

STILL  UNDER  MARTIAL  LAW.     NEARLY  40  MILES  OF  CABLE  HAVE 

SINCE   BEEN   INSTALLED 


A  TYPE  OF  THE  SPLENDID  NEW  FACTORY  BUILDINGS  IN  REBUILT 

SALEM,     USING     CENTRAL-STATION     SERVICE — THE     NAUMKEAG 

STEAM  COTTON  COMPANY 
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tern  the  following  week  In  everj  direction  from  the 
on;    ''Mi    as   all   the   mRterieJ    for   this   work   was 
ed  in  the  conflagration,  it  waa  necc  lary  to  re 
order  it  and,  with  the  necessary  changes  En  laj  out,  a 
delaj  of  nearlj  a  year  resulted.    Reconstruction  of  the 
entire  outdoor  system  of  lighting  and  power  mams  wa 
necessary  in  addition    to   a    rearranged  streel  lighting 
system.    As  there  could  be  no  prearranged  plan  of 
<>ndar\  wiring  because  of  the  neighborhood's  changing 
in  character  of  lead,  services  had    to   be  run  as  each 
building  was  completed.     New  pole  arrangements  were 
entered  into  with  other  public  service  companies  whose 
poles  and  wires  occupied  the  same  streets.    Tins  oppor- 
t unit >    lent    itself    very    satisfactorily    to    simplifying 

what    were   before  complex    overhead   wiring  conditions, 

much  to  the  benefil   of  the  appearance  of  the  streets 
and  the  maintenance  Of  improved  service  with  less  lia- 


bility  to  interrupt  ion.     The  rebuilding  of   the   outside 
hue    has  necessitated  the  setting  of  841  poles,  over  50 

iiulis    ol     wire.     LOO    new    overhead    and    IK    large    under- 

und  transformers.  Nearly  200,000  ft,  of  cable  has 
been  drawn  into  the  ducts,  i  Mis  buildings  have  been  con- 
nected overhead,  and  the  nuniher  of  customers  on  the 
hooks  has  increased  from  8560  on  the  day  of  the  fire 
to  1245  Jan.  1. 

This  central  station  has  found  itself  in  a  position  to 
be  of  great  service  to  the  community  by  being  able  to 
meet  any  and  all  demands  for  electricity,  has  proved  it- 
self one  of  the  city's  most  progressive  and  substantial 
institutions,  and  has  obtained  the  full  confidence  of  the 
public.  Every  detail  of  this  great  task  has  been  planned 
with  forethought  and  precision,  and  this  has  built  up 
for  the  organization  a  striking  reputation  for  depend- 
ability, courage  and  accomplishment. 


Review  of  1915  Central-Station  Operating  Results 

Year  That  Began  Poorly  Closes  with  Record  Earnings  and  Output     Figures  for 
Earnings  and  Kilowatt-hour  Production  in  All  Sections  of  the  Country 


THE  year  1915  closed  auspiciously  for  the  light 
and  power  industry  of  the  United  States.  In 
January,  1915,  the  earnings  were  larger  than 
those  of  the  previous  January  by  4.1  per  cent,  which 
figure  fell  to  2  per  cent  in  February,  and  the  January 
output  had  increased  since  that  of  twelve  months  pre- 
vious by  but  1.4  per  cent.  In  this  fashion  was  the 
year  opened.  For  the  month  of  December,  however,  the 
increase  in  earnings  amounted  to  11.8  per  cent  and  in 
output  to  23.0  per  cent.  Never  were  these  percentages 
so  large  as  at  the  close  of  1915.  Under  normal  condi- 
tions the  percentage  increase  in  income  was  a  little  less 
than  10  per  cent  and  in  output  was  in  the  neighbor- 
hood of  13  per  cent. 

As  was  estimated  in  the  Jan.  1  issue  of  the  Electri- 
cal World,  the  1915  earnings  for  the  industry  totaled 
$360,000,000,  which  is  $24,000,000  greater  than  the 
1914  earnings.  The  Jan.  1  estimate  of  the  1915  output 
also  remains  correct,  namely,  18,400,000,000  kw.-hr.,  an 
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increase  of    1,800,000,000  kw.-hr.  over  the   figures   re- 
corded for  1914. 

To  the  different  sections  of  the  country  these  $360,- 
000,000  earnings  are  accredited  as  follows:  To  the 
New  England  States,  12  per  cent,  or  $43,000,000 ;  to  the 
Atlantic  States,  40  per  cent,  or  $145,000,000;  to  the 
Central  States,  33  per  cent,  or  $120,000,000,  and  to  the 
Pacific  and  Mountain  States,  15  per  cent,  or  $52,000,- 
000.  The  $24,000,000  increase  in  earnings  is  ac- 
credited as  follows:  To  the  New  England  States,  17 
per  cent,  or  $4,000,000;  to  the  Atlantic  States,  25  per 
cent,  or  $6,000,000;  to  the  Central  States,  46  per  cent, 


TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 

Percent^ 
age  of 

Industry 
Repre- 
sented 

Income  from  the  Sale  of 
Energy 

Kw.-Hr 

Output 

1915 

1914 

Per 

Cent 
In- 

1915 

1914 

Per 
Cent 
In- 

crease 

crease 

Jan. . 
Feb.. 
Mar.. 
April 

65 
63 
64 
65 

$21,582,547 
19,395,518 
18,654,443 
18,406,412 

$20,697,423 
19,023,107 
17,529,054 
17,675,784 

4.1 
2.0 
6.4 
4.2 

980,085,036 
853,817,221 
939,117,179 
900,536,022 

966,200,323 
835,288,039 
896,903,968 
859,235,144 

1.4 
2.2 
4.8 

4.8 

May. 
June. 
July. 
Aug . . 

65 
65 
64 
64 

17,644,205 
17,603,614 
18,488,793 
17,342,796 

16,764,546 
16,476,255 
17,200,827 
16,024,893 

5.3 
6.9 

7.5 
8.2 

920,895,324 
925,067,308 
971,699,054 
951,752,053 

842,386,583     9.3 
836,292,076    10.6 
880,768,487    10.4 
853,381.696    11.3 

Sept.. 
Oct.  . 
Nov.. 
Dec  . 

65 
65 
65 
59 

18,547,170 

20,112,813 
21,789,732 
21,396,688 

17,074,927 
18,329,490 
19,641,624 
19,156,127 

8.6 
9.8 
11.0 
11.8 

1,003,606,094 
1,087,786,658 
1,139,307,545 
1,103,046,962 

871,573,412    15.1 
949,288,459    14.7 
939,711,387    21.3 
895,974,975^  23.0 

1   xo   5 — CENTRAL-STATION   INCOME  AND   OUTPUT   GAIN   BY 
MONTHS  IN  PER  CENT 


or  $11,000,000,  and  to  the  Pacific  and  Mountain  States, 
12  per  cent,  or  $3,000,000. 

The  output  for  1915  and  the  gain  in  output  were 
divided  as  follows:  New  England' States,  1,500,000,000 
kw.-hr.,  a  gain  of  200,000,000  kw.-hr.;  Atlantic  States, 
6,500,000,000  kw.-hr.,  a  gain  of  700,000,000  kw.-hr.; 
Central  States,  6,000,000,000  kw.-hr.,  a  gain  of  550,- 
000,000  kw.-hr.,  and  the  Pacific  and  Mountain  States, 
4,000,000,000  kw.-hr.,  a  gain  of  350,000,000  kw.-hr. 

That  large  strides  were  made  during  1915  in  indus- 
trial activity  is  evident  from  a  study  of  the  accom- 
panying figures.  The  growth  in  earnings  was  from 
the  low  value  of  2  per  cent  in  February  to  the  high 
value  of  11.8  per  cent  in  December.  At  the  same  time, 
the  growth  in  output  was  from  an  equally  low  figure  of 
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about  2  per  cent  to  23  per  cent.  The  greatest  increase, 
therefore,  has  been  in  the  demand  for  energy  at  a 
price  considerably  below  the  average  price — to  be  brief, 
energy  for  industrial  power  purposes. 

In  different  sections  the  start  of  this  industrial  ac- 
tivity was  at  different  times.  It  came  early  in  New 
England,  as  these  figures  show,  along  about  February. 


ing  equipment.  So  great  has  been  the  demand  for 
power  that  the  manufacturers  of  power  apparatus  have 
been  hard  put  to  fill  the  demand.  It  is  impossible  to 
get  apparatus  on  quick  delivery.  The  volume  of  buy- 
ing in  power  apparatus  from  boiler  to  motor  is  greater 
now  than  it  ever  was  before.  In  almost  every  case  cen- 
tral-station service,  primarily  because  of  its  quickness 


11000.000,000  - 


15,000,000.000  i 


19  15 

Light  and  Power  Earnings  and  Output 


Jan. 


Feb.  Mar.  Apr  May  June  July  Aug.  Sept.  Oct.  Nov. 

FIG.  6 — TOTAL  MONTHLY  EARNINGS  AND  OUTPUT  FOR  CENTRAL  STATIONS  FOR  THE  YEAR  1915 


New  England  was  the  first  to  be  awakened  from  the 
industrial  lethargy  of  the  nation  because  of  its  geo- 
graphical position  and  because  of  the  large  number  of 
mills  in  these  States  particularly  adapted  to  the  turn- 
ing out  of  munitions  of  war  and  of  manufactured  sup- 
plies of  almost  every  type  and  description. 

A  month  later  the  Central  States  felt  the  demand 
for  power.  The  rolling  mills,  the  zinc  mines,  the  man- 
ufacturers of  machinery,  etc.,  found  that  there  was  as 
brilliant  a  prospect  for  the  raw  materials  and  the  neces- 
sary machinery  as  there  was  for  the  finished  shrapnel, 
boot  or  stocking. 

In  May  the  other  two  sections,  the  East  and  the  West, 
began  to  pick  up.  It  was  impossible  for  two  sections  of 
the  country  to  be  enjoying  prosperity  without  the  rest 
of  the  country  sharing  in  it. 

From  then  on  loads  have  increased  and  have  in  many 
cases  been  limited  only  by  two  things,  a  lack  of  the 
necessary  motors  and  a  lack  of  the  necessary  generat- 


of  connection,  has  been  resorted  to.    A  sure  supply  with 
the  quickest  possible  installation  was  necessary. 

To  war  orders  alone,  however,  cannot  be  credited  all 
of  the  nation's  industrial  activities.  The  year  1915  saw 
the  readjustment  of  the  export  trade  of  the  United 
States.  Again  products  of  American  manufacture  be- 
gan to  find  their  way  into  the  world's  markets  in  vol- 
ume. The  United  States  became  the  banker  of  the 
world,  and  the  American  dollar  mounted  the  throne 
formerly  occupied  by  the  English  pound  sterling.  This 
position  was  brought  about  because  the  United  States 
had  what  Europe  and  the  rest  of  the  world  wanted— 
munitions  of  war,  food,  metals,  clothing  and  machinery. 
The  1915  wheat  surplus  broke  all  records  and  the  na- 
tion's crops  were  the  largest  ever  harvested.  Woolen 
mills  were  choked  with  orders  even  at  greatly  advanced 
prices.  Mines  all  over  the  country  were  in  operation, 
even  some  that  were  formerly  closed  because  of  the 
high   operating  expense.     The  steel  mills  were  unable 


TABLE  II-CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


1-1  a 

New  England  States 

3 
OT3 

Atlantic  States 

Central  States    . 
(Illinois  Excluded) 

a  S 

Pacific  and  Mountain  States 

*8  | 

-2(2 

°  1 

"a  % 

SP& 

Month 

13  s 

"c  ° 

a  & 

-  a- 

1915 

1914 

<3g 

8(2 
2  >> 

1915 

1914 

<5g 

o  & 

1915 

1914 

O  fj 

am 

1915 

1914 

Ph1-" 

tx 

Oh« 

(£•*■ 

O.I— 

pS 

(£« 

p-, 

W 

'January .    . 
February  . 
March ... 

67 
67 
67 
67 

$2,423,795 
2,246,794 
2,146,032 
2,109,767 

$2,271,881 

2,134,341 
1,999,326 
1,976,473 

6.8 
5.4 
7.5 
6.8 

69 
69 
69 
69 

$9,075,335 
8,037,878 
7,777,126 
7,510,810 

$8,695,593 
7,968,625 
7,419,808 
7,241,164 

4.4 

0.9 
5.2 
3.9 

57 
55 
55 
57 

$5,827,997 
5,296,786 
4,885,384 
5,003,673 

$5,525,579 
5,148,439 
4,465,728 
4,773,949 

5.4 
3.0 
9.5 
4.8 

88 
85 
88 
88 

$3,960,608 
3,576,432 
3,605,893 
3,475,740 

$3,917,371 
3,534,864 
3,412,842 
3,366,830 

1.0 
1.2 

5.8 
3.2 

3 

H 

May 

June 

July 
August. .    . 

67 
67 
66 
63 

2,035.680 
2,063,423 
2,020,513 
2,057,635 

1,887,606 
1,874,575 
1,835,968 
1,855,140 

7.9 
10.2 
10.2 
11.0 

69 
69 
68 
68 

7,100,334 
6,945,986 
•6,710,217 
6,853,118 

6,912,581 
6,628,523 
6,519,442 
6,511,307 

2.6 
4.8 
2.9 
5.3 

57 
57 
56 
56 

4,946,907 
4,993,410 
4,801,699 
4.749,082 

4,577,818 
4,492,411 
4,211,641 
4,231,322 

8.1 
11.2 
13.9 
12.2 

88 
88 
88 
88 

3,383,749 
3,409,738 
3,539,168 
3,545,454 

3,233,989 
3,281,696 
3.317,713 
3,288,729 

4.8 
3.9 
6.8 
7.8 

September . 
October . . . 
November. 
'-December. 

66 
66 
66 
59 

2,162,064 
2,327,214 
2,472,539 
2,635,610 

1,949,663 
2,073,059 
2,188,049 
2,304,555 

11.0 
12.3 
13.0 
14.2 

68 
68 
67 
66 

7,288,842 
8,096,982 
8,894,805 
8,920,936 

6,904,245 

7,550,808 
8,158,589 
8,159,410 

5.5 

7.2 
9.0 
9.3 

57 
57 
56 
54 

5,285,358 
5,820,653 
6,244,275 
6,528,989 

4,691,751 
5,153,314 
5,482,185 
5,655,363 

12.6 
13.0 
13.9 
15.5 

88 
88 
88 
76 

3,664,215 
3,798,012 
4,058,986 
3,228,634 

3,387,717 

3,477.051 
3,696,557 
2,933,438 

8.2 
9.3 
9.8 
1.02 

H 

D 

r  January . . . 
February  . 
March .... 
April 

67 
67 
67 
67 

72,550,608 
66,600,132 
72,121,319 
68,475,232 

69,317,803 
61,515,979 
65,343,335 
62,442,110 

4.7 
8.3 
10.5 
9.7 

69 
69 
69 
69 

374,972,536 
312,443,505 
346,341,496 
320,142,323 

373,336,906 
305,307,260 
335,506,429 
311,476,008 

0.7 
2.4 
3.3 
3.0 

57 

55 
55 
57 

272,623,760 
238,938,034 
257,136,231 
257,967,434 

258,572,903 
232,520,476 
235,656,647 
237,673,326 

5.5 
2.7 
9.2 
8.5 

88 
85 
88 
88 

252,531,483 
229,865,568 
255,529,704 
246,287,781 

256,198,272 
229,185,967 
253,423,951 
239,661,364 

1.4* 
0.3 
1.0 
2.8 

D 
0- 

% 

i 

May 

June 

August 

67 
67 
66 
63 

68,823,914 
71,566,127 
71,025,184 
71,954,506 

61,060,621 
60,972  379 
60,755,381 
60,870,433 

12.9 
17.4 
17.0 
18.5 

69 
69 
68 
68 

326,191,569 
318,245,370 
320,371,761 
329,947,721 

301,440,779 
293,751,083 
293,909,832 
302,960,234 

8.1 
8.5 
9.0 
8.9 

57 
57 
56 
56 

262,885,043 
265,930,311 
264,498,989 
272,508,518 

236,154,464 
234,286,440 
232,541,585 
240,423,753 

11.2 
13.2 
13.9 
13.4 

88 
88 
88 
88 

254,586,394 
261,083,835 
274,488,334 
276,631.551 

236,082,868 
237,843,021 
258,475,004 
248,463.980 

7.8 
9.8 
6.3 
11.3 

September. 
October . . . 
November. 
December . 

66 
66 
66 
59 

74,835,203 
82,568,951 
87,193,883 
88,070,420 

63,716,224 
69,882,867 
69,359,620 
70,636,543 

17.3 
18.3 
25.8 
24.8 

68 
68 
67 
66 

358,765,971 
400,516,741 
420,584,253 
429,363,026 

319,549,780 
353,685,472 
355,151,259 
359,365,505 

12.3 
13.3 
18.5 
19.6 

57 
57 
56 
54 

286,893,057 
305,962,017 
322,271,858 
332,307,411 

247,046,941 
268,972,416 
259,938,432 
267,087,386 

16.1 
13.7 
24.0 
24.6 

88 
88 
88 
76 

279,133,989 
292,885,623 
301,667,927 
245,799,076 

237,795,633 
251,095,356 
248,852,443 
192,656,317 

17.5 
16.8 
21.3 
27.6 

•Deere 

ase. 
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INCOM1 
Qroup  i 
Qroup  8 
Qroup  8 

Group  4 . . . 
Group  5 

OUTPUT: 
Group  1 . . 
Group  2. . 
Group  3. . 
Group  4  . 
Group  5  . 


April 


May       June       July        Auk. 


Bept.      Oct.      Nov.      Dee, 


6.3 

4  04 
20.6 
8  4 

II  4* 


12  7 
12  3 
3  2 
12.1 
25  5* 


9  4 

7  5 

8  0 

7.1 
1  0* 


16.0 
19.9 
7.0 
6  3 
13  5* 


11.6 

7.0 

21.8 

11  9 

2.8 


19.0 
20.8 
17.9 
17.1 
1.0 


11 .2 

11  0 

7  0 

9.6 

10.2 

16  ft 

6  6 

9.2 

16  0 

21.2 

17.2 

17  2 

26  0 

26.0 

13.5 

12.3 

7.8 

13.6 

11  0 

15.1 

10  6 
10  3 
14  7 
10  0 
5.8 


19.2 
21.7 
14  4 
9.0 
8.5 


12.7 
12.6 
17  3 
8.8 
8  3 


20.8 
18.3 

8.7 
20.6 

1.8 


18  8 
12.7 
15.5 
9.0 
13.7 


28  7 
30.0 
23.0 
20.1 
51.0 


14  h 
16.1 

16.8 
7.1 
20  8 


26.2 
26.5 
28.1 
11.6 

30.1 


TABLE  V-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES-CITIES  GROUPED  BY  SIZE 


April       May 


INCOME: 
Group  1 . . . 
Group  2. . . 
Group  3. . . 
Group  4. . . 
Group  5. . 

OUTPUT: 
Group  1 . . 
Group  2.. 
Group  3.. 
Group  4.. 
Group  5.. 


1.6 
5.6 
4.1 
2.9 
15.2 


4.8 
7.6 
4.1' 
1.9 
57.2 


2.0 
8.2 
1.6 
6.2 
19.6 


9.0 

7  1 

3.2 

22.5 

71.5 


June       July       Aug.       Sept.       Oct.       Nov. 


Dec. 


3.8 
8.0 

7  5 
3.9 
14  8 


8.2 
11.0 
7.2 
7.1 
61.8 


1.4 

9.7 
7.5 
7.0 

t 


8.0 
17  0 

7.5 
13.8 

t 


4.0 
11.6 
8.5 


4.4 
11.0 


8.4 

10.0 

2.0* 

14.3 

9.0 

11.6 

15.0 

16.3 

6.4 

10.4 

13.2 

12.5 

11  4 

13.8 

6.2 
11.9 
11.0 

9.8 
10.9 


12.1 

16.8 
15.8 
14.8 
2.8* 


7.6 
15  0 
10.0 
14.4 
14.6 


16.0 
26.6 
22.1 
22  0 
18.6 


8.1 

16.8 
12.9 
15.3 
15.2 


20.0 
27.0 
15.7 
18.9 
21.8 


•Decrease.    tResults  omitted  owing  to  insufficient  returns. 


TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED     BY  SIZE  * 


April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

INCOME: 

Group  I... 

7.3 

9.8 

11.4 

11.8 

12.2 

12.4 

12.3 

13  1 

15  0 

Group  2 . . .  . 

3.5 

3.0 

5.6 

7.0 

7.5 

8.6 

10.2 

10.8 

11.9 

Group  3 . . 

10.4 

15.5 

19.6 

16.4 

21.0 

22.0 

22.7 

24.0 

29.5 

Group  4 . . . 

6.0 

6.7 

12.4 

13.0 

16.9 

17.9 

16.0 

19.8 

10.5 

Group  5. . . . 

7.6 

19  9 

5.0 

1.2 

20.2 

13  5 

24  7 

9  6 

6.9 

OUTPUT: 

Group  1 . . . . 

6.8 

8.4 

10.8 

118 

12.2 

15.2 

10  4 

22  3 

21  2 

Group  2 

12.5 

9.7 

13.5 

11.1 

9.8 

9.0 

14.0 

21  5 

28.8 

Group  3 

13  1 

27.0 

26.1 

28.9 

31.0 

29.3 

34 .2 

43.0 

52  1 

Group  4 

7.9 

10.0 

15.7 

18.2 

26.1 

29.0 

33  ft 

36  7 

17.0 

Group  5 .. . . 

39  7 

28.8 

20.4 

24.9 

25.1 

48.0 

3  0 

17.3 

8.0 

TABLE  MI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


April       May 


INCOME: 
Group  1. 
Group  2. 
Group  3. 
Group  4. 
Group  5 . 

OUTPUT: 
Group  1. 
Group  2 . 
Group  3. 
Group  4. 
Oroup  5. 


4.0 
9.4 
0.3* 
3.8* 
2.7* 


4.5 
11.6 
3.5* 
4.7* 
9.6 


3.1 
12.7 
3.4 
8.7 
2.4* 


2.3 

19.0 

3.8 

87.0 

18.5 


June 


9.0 
11.1 
3.6 
1.6* 
3.3 


July       Aug. 


10.8 
14.9 
12.4 
4.5* 
3.6 


5.1 
13.0 
7.9 

7.8 
4.5 


6.2 
27.5 

8.4* 
11.8 
10.9 


7.0 
11.1 
17.1 
0.2 
1.7* 


6.3 
39.3 
18.5 

0.2 

8.0 


Sept. 


Oct.       Nov. 


13.9 
11.5 

19.7 
0.3 
15.0 


8.4 
40.3 
49.2 

4.1 
21.0 


7.5 
14.3 
21.4 
0.1 
3.1 


7.1 

41.3 

52.4 

1.5 

3.5 


7.5 
15  7 

20  0 
4  3 
10  9 


51  0 

67.0 

6.2 

7.5 


Dec. 


4.0 
17.3 
24.6 
10.8 

5.4 


12.5 
56.0 
67.0 
10.5 

0.1 


upplj  the  demand  and  were  Bold  out  for  more  thaq 
a  year  in  advance.  Machinery  manufacturers  wen-  m 
the  saint'  condition.  After  many  years  the  railroads 
again  forged  ahead.  Where  formerly  they  were  fright- 
ened by  a  large  surplus  of  idle  rolling  stock,  it  was  imu 
the  reverse  and  embargoes  were  placed  on  certain  K°ods. 

The  year  1915  was  a  typical  March  in  the  calendar  of 
the  nation's  industries.  "It  came  in  like  a  lamb  and 
went  out  like  a  lion." 

Curves  01  i'i  ia  i  ntagi  I  N<  Ri 
I  In'  curves  in  Figs.  1  to  5  show  graphically  the  per- 
centage increases  in  Tables  I  and  II.  The  remaining 
tables  give  the  percentage  increases  for  companies 
grouped  according  to  size.  Group  1  is  based  on  returns 
from  companies  operating  in  cities  having  a  popula- 
tion of  over  100,000  inhabitants.  Group  2  includes 
cities  having  between  50,000  and  100,000  inhabitants; 
group  3,  between  25,000  and  50,000;  group  4,  between 
10,000  and  25,000.  and  group  5,  between  5000  and 
10,000. 


■Decrease. 


Electric  Cooking  in  a  British  Railway 
Restaurant 

Details  of  the  Equipment  of  the  Euston  Station  of  the  London  & 
North  Western  Railway 

The  elaborate  electric-cooking  equipment  installed  in 
the  Euston  station  of  the  London  &  North  Western 
Railway  has  attracted  wide  attention  in  electrical  and 
other  circles  in  England,  where  press  commentators 
foresee  a  future  general  application  of  electric  heat  to 
the  problems  of  the  restaurant  kitchen.  An  illustrated 
article  in  a  recent  issue  of  the  London  Electrician  gives 
the  following  information  concerning  the  Euston  instal- 
lation. 

The  electric  kitchen  is  situated  in  the  basement  and 
contains  a  large  boiling  table,  which  is  equipped  with 
twenty-three  boiling  plates.  Of  these  seven  are  12  in. 
loaded  to  2000  watts,  eight  are  10  in.  loaded  to  1500 
watts,  and  the  remainder  are  8  in.  loaded  to  1200  watts. 
Each  plate  is  controlled  by  a  rotary  switch  giving  full, 
medium  and  low  heats,  the  ratios  being  1:%:%,  and 
each  is  provided  with  a  fuse  and  pilot  lamp.  The 
switches,  fuses  and  lamps  are  fitted  below  the  edge  of 
the  table  and  are  inclosed  to  prevent  damage.  The  pilot 
lamps  are  across  the  full  pressure  of  230  volts  and  are 
protected  by  means  of  metal  caps,  leaving  a  compara- 
tively small  protected  aperture  through  which  the 
light  can  be  seen.  The  wiring  is  carried  in  water-tight 
cast-iron  channels  and  is  arranged  to  be  readily  acces- 
sible. 

An  unusual  feature  consists  of  two  large  boilers. 
Each  of  these  takes  7.5  kw.  and  is  provided  with  three 
heating  elements,  each  separately  controlled,  thus  giv- 
ing three  heats.  The  capacity  of  each  boiler  is  30  gal. 
In  both  cases  the  pan  is  made  of  cast  iron,  with  strainer 
and  draw-off  cork.  The  boiler  is  heavily  lagged  and 
cased  outside  with  planished  steel.  The  covers  are  bal- 
anced, and  the  top  rim  of  the  pan  is  provided  with  a 
water  lute  to  prevent  escape  of  steam.  The  present  re- 
quirements necessitate  the  boiling  of  about  twelve  hams 
per  day,  and  apart  from  this  work  the  boilers  are  found 
to  be  very  useful  for  a  variety  of  work.  Hot  water  for 
general  purposes,  which  is  obtained  from  a  coal-heated 
boiler,  is  laid  to  these  ham  boilers  and  also  to  a  potato 
steamer.  The  input  to  the  latter  is  4.5  kw.  The  total 
power  used  by  the  installation  is  about  130  kw.  The 
entire  feasibility  of  taking  care  of  the  needs  of  hungry 
travelers  by  electricity  is  shown  by  the  fact  that  the 
total  number  of  meals  at  present  provided  per  day  is 
about  400. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


How  Plant  Insurance  Rate  Has  Been  Re- 
duced 37  per  Cent  in  Four  Years 
by  Ohio  Company 

As  indicative  of  what  can  be  done  toward  the  general 
reduction  of  operating  costs  by  a  persistent  and  definite 
effort  toward  an  end,  data  from  the  insurance  statistics 
of  the  Columbus  (Ohio)  Railway,  Power  &  Light  Com- 
pany are  given.  In  this  instance  Harold  W.  Clapp,  gen- 
eral superintendent,  set  about  to  reduce  the  rates  of 
insurance  on  his  property,  and  did  so  by  co-operating 
with  the  insurance  interests  in  doing  the  things  they 
required  and  by  instigating  a  general  clean-up  policy 
throughout  the  organization. 

Rate  per  Rate  per 

Year  $1,000  Year  $1,000 

1912 $7.68  1915 $5.15 

1913 7.57  1916 4.85 

1914 5.21 

Steel  lockers  and  fire  doors  were  installed  in  place  of 
wooden  ones;  skylights  which  were  not  standard  were 
made  so;  fire  hydrants  were  put  in;  trapdoors  not 
properly  trapped  were  altered;  cubbyholes,  oil  waste 
and  rubbish  were  eliminated ;  a  large  number  of  Pyrene 
fire  extinguishers  and  fire  and  sand  buckets  were  in- 
stalled in  the  various  buildings,  a  number  of  which  are 
rather  old  frame  structures.  Moreover,  the  entire  prop- 
erty undergoes,  in  addition  to  the  periodical  inspections 
of  the  Ohio  State  Inspection  Bureau,  frequent  inspec- 
tion by  the  company's  own  inspector,  who  goes  through 
all  the  lockers  and  through  the  property  generally  and 
reports  any  waste  or  rubbish  found. 

The  figures  not  only  show  what  can  be  done  to  save 
premiums  by  pursuing  a  general  clean-up  policy,  but 
also  indicate  to  stockholders  that  good  care  is  being 
taken  of  the  property. 


Analyzing  Machine  Performance  and  Coal 

Characteristics  Before  Purchasing 

Economy  in  purchasing  does  not  always  mean  secur- 
ing the  lowest  prices,  but  rather  obtaining  the  best 
average  results  for  the  least  expenditure,  declared 
Charles  Brossmann,  consulting  engineer,  before  a  re- 
cent meeting  of  the  Indiana  Engineering  Society.  For 
instance,    in    receiving    bids    on    engines    comparisons 


should  be  made  of  the  guarantees  by  plotting  them  on 
one  sheet,  as  shown  in  the  accompanying  chart.  The 
unit  with  the  lowest  steam  consumption  at  full  load  is 
not  always  the  best,  since  it  may  be  at  loads  above  or 
below  this  that  highest  steam  economy  is  desired. 
Therefore  a  vertical  line  should  be  drawn  through  the 
abscissa  representing  the  average  load  during  this  oper- 
ating period  and  the  difference  in  steam  consumptions 
compared  at  this  load. 

By  multiplying  this  difference  in  steam  economy  by 
the  evaporation  ratio  of  the  boiler,  the  number  of  kilo- 
watt-hours of  energy  generated  per  year  and  the  cost 
of  coal  per  ton,  the  annual  difference  in  fuel  expense 
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can  be  estimated.  Not  only  should  this  be  considered 
in  determining  which  unit  to  purchase,  but  an  investi- 
gation should  also  be  made  to  determine  whether  or  not 
the  increased  unit  steam  consumption  will  necessitate 
providing  additional  boiler  equipment.  The  sum  of  the 
difference  in  fuel  bills  and  amount  which  might  have  to 
be  expended  for  additional  steaming  equipment  should 
serve  as  a  guide  to  how  much  can  be  economically  paid 
for  the  unit  with  the  better  steam-economy  curve. 

Similar  analysis  should  be  made  of  coal  characteris- 
tics. For  example,  computations  should  be  made  to 
determine  the  loss  in  heating  value  due  to  moisture 
content  and  the  addition  in  price  per  ton  due  to  ash  loss, 
so  that  the  actual  B.t.u.'s  which  will  not  be  carried  away 
by  moisture  and  ash  can  be  ascertained  and  the  number 
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METHOD  OF  COMPARING  PLANT  VALUES  OF  COAL 

Price 
per  Ton 

Fixed  Characteristics  per 

Pound 

Loss  Due 

to  Moisture 

in  B.t.u. 

Actual 

B.t.u.  per 

Pound, 

Allowing  for 

Moisture 

Addition 
in  Price  per 
Ton  Due  to 

Ash  Loss 

Actual  Cost 

of  Coal  Due 

to  Ash 

Loss 

Actual 

B.t.u.  per 

Ton 

Number 

B.t.u.  for 

1  Cent 

Prqpo 
sition 

B.t.u. 

Fixed 
Carbon, 
per  Cent 

Volatile 
Matter, 
per  Cent 

Asli, 
per  Cent 

Sulphur, 
per  Cent 

Moisture, 
per  Cent 

Number 
B.t.u.  for 

'      $1 

1 

$1.80 

12,000 

44.64 

37.70 

8.61 

1.35 

9.05 

1086 

10,914 

$0.0430 

$1.8430 

21,828,000 

118,284 

11,828,400 

o 

1.75 

11,800 

45.75 

34.40 

10.20 

3.16 

9.65 

1138 

10,662 

0.0510 

1.8010 

21,324,000 

118,000 

11,800,000 

3 

2.30 

14,700 

57.00 

35.15 

6.00 

0  60 

1.25 

184 

14,516 

0.0300 

2.3300 

23,032,000 

124,600 

12,460,000 

4        1 

1.80 

13,596 

52.26 

36.40 

6.69 

0.64 

4.01 

545 

13,051 

0.0334 

1.8334 

26,102,000 

142,478 

14,247,800 

6        1 

1.75 

13,110 

44.63 

37.20 

7.89 

2.80 

10.28 

1348 

11,762 

0.0394 

1 . 8394 

23,524,000 

127,889 

12,788,900 

6 

2.45 

13,600 

59.00 

33.00 

8.00 

0  75 

0 .10 

136 

13,464 

0.0400 

2.4900 

26,928,000 

108,144 

10,814,400 
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tainable  for  ft]   can   be  computed 
in  conjunction  with  this  ;i    tudj   ihould  be  made  of  the 
I  of  handling  ashes  bo  that  this  expense  can  be  pro 
d  <>n  the  different  grades  of  coala  according  to  then 
content,     rhe  nature  « » i"  impurities  In  ash  ha1 
:i   direct    effect    on   clinkering   should   also    have    tome 
weight  m  valuing  coals.    Some  of  the  items  taken  into 
ideration   bj    Sir    Brossmann   In  valuing  differenl 
des  of  coal  are  Indicated  in  the  accompanying  table. 
Of  the  two  lowest  priced  coals  listed  one  is  good  as  to 

heat    units,    hut    lioth    have   high    sulphur,    moisture   and 

ash  content.    Still,  both  coala  cosl  $1.76  a  ton.    Again, 

there  are  two  other  Coals,  each  costing  $1.80  a   ton,  one 

with  a  heating  value  of  L4,000,000  heat  units  for  $1  and 

lh«>  other  with  only    11,600,000  heat   units  tor  $1.     These 

cases  serve  to  show  thai  heat  content  per  pound  of  fuel 

>hould   not    always    he   used   as   a    purchasing  standard. 


Arc  Lamps  Show  Low-Outage  Record 
at  Detroit 

The  twentieth  annual  report  covering  the  operation 
Of    the    public    lighting    plant     Of     Detroit    contains   the 

statement  that  the  city's  4-amp.  arc-lighting  system  op- 
erated a  total  of  29,207,855  lamp-hours  during  the  year 
and  showed  a  total  outage  of  30,649  lamp-hours,  or 
about  one-tenth  of  1  per  cent.  The  report  shows  fur- 
ther that  the  net  operating  cost  per  arc  lamp  per  year 
for  11)15  was  $24.28,  as  against  $25.21  for  1914.  The 
reduction  in  cost'per  lamp  of  93  cents,  the  report  states, 
was  not  made  at  the  expense  of  plant  maintenance, 
since  *2.397.82  was  spent  for  maintenance  of  building, 
$7,541.22  for  maintenance  of  steam  plant,  $3,860.33  for 
maintenance  of  electric  plant,  $4,131.05  for  maintenance 
of  tools  and  machinery,  $6,868.32  for  maintenance  of 
arc  lamps  and  switches,  $29,138.08  for  maintenance  of 
overhead  lines  and  underground  cables,  etc. 

This  report  covers  the  year  ended  June  30,  1915,  and 
at  that  time  the  city  was  lighting  754.44  miles  of  streets 
with  8193  arc  lamps,  an  average  of  9.88  lamps  per  mile 
of  street.  In  1914  the  city  had  but  9.44  lamps  per  mile 
of  street.  The  reason  for  showing  just  the  cash  oper- 
ating cost  of  the  lamps  instead  of  total  costs  is  best, 
given  by  the  following  paragraph  from  the  report: 

"One  endeavor  [securing  funds  for  a  valuation]  in 
which  this  commission  has  repeatedly  failed  is  again 
referred  for  serious  consideration.  Our  books  show  the 
present  investment  in  the  public  lighting  plant  to  be 
$2,598,467.04.  How  near  does  this  come  to  the  actual 
present  worth  of  the  public  lighting  system?  To  the 
best  of  our  ability  we  have  endeavored  to  keep  accurate 
records.  But  now,  after  twenty  years'  operation  of  the 
plant,  it  would  seem  to  be  a  good  business  proposition 
to  get  an  inventory  of  the  entire  system  to  determine 
what  has  been  the  actual  cost  of  the  street  lighting  for 
this  period.  Since  1908  this  commission  has  not  at- 
tempted to  show  the  actual  cost  but  has  reported  cash 
expenditures  only.  No  attempt  has  been  made  to  show 
depreciation  charges,  for  the  reason  that  no  precise 
information  upon  this  subject  is  available  and  that  none 
will  be  available  until  an  inventory  of  the  entire  system 
has  been  obtained.  It  would  be  absurd  to  continue  to 
pretend  to  show  the  true  cost  when  the  data  upon 
which  this  is  based  are  based  upon  an  assumption.  It 
is  safe  to  state  that  there  is  not  a  private  enterprise 
doing  business  in  the  city  of  Detroit  with  an  annual 
expenditure  approximating  that  of  the  public  lighting 
plant  that  would  continue  for  a  period  of  twenty  years 
without  an  inventory.  In  the  estimates  to  be  submitted 
for  the  year  ending  June  30,  1917,  this  commission  will 
therefore  again  insert  an  item  for  an  inventory." 


Change  from  Tw<  lvc-Hour  to  Eight-Hour  Shifts 

R<  suits  in  Saving  per  Fireman 

of  60  Cents  a  Day 

At  the  recent  conference  of  station  operating  men  of 
the  Ohio  Electric  Light  Association  experience  in 
changing  from  twelve-hour  shifts  to  eight-hour  sh 

in  hoilcr  room  operation  was  solicited.  One  operator 
reported  that  under  twelve-hour-shift  operation  his 
company  usually  employed  thirty  new  firemen  a  month 
regularly,  or  one  new  fireman  a  day.  When  the  com 
pany  changed  over  to  an  eight-hour  shift  not  only  was 
the  work  hotter  done  hut  it  was  possible  to  hold  the 
men,  and  the  company  now  has  an  application  waiting 
list.  A  better  class  of  men  is  secured,  and  the  cost  of 
firing  is  from  3  cents  to  5  cents  less  per  ton  of  coal 
than  on  the  twelve-hour  shift.  He  said  that  each  fire- 
man now  handles  an  average  of  between  12  tons  and  15 
tons  of  coal  a  day  delivered  on  the  firing  floor.  The  men 
are  satisfied  with  the  working  conditions,  and  the  com- 
pany secures  a  better  performance  of  boiler-room  equip- 
ment than  was  previously  possible. 


How  a  Pump  Motor  at  a  Mine  Is  Controlled 

from  Two  Points 

By  F.  Maury  Gillespie 

At  the  reduction  works  of  a  mining  company  it  was 

necessary  to  arrange  the  service  circuits  of  a  motor 

driving  a  7-in.  by  10-in.  triplex  pump  so  that  the  set 

could  be  started  or  stopped  from  either  of  two  places, 

one  at  the  pump  and  the  other  at  the  stamp  mill  about 

600  ft.  away.    It  was  also  important  that  the  pump  start 

against  the  head  caused  by  the  discharge  pipe  being 

partly  filled,  since  it  would  be  inconvenient  to  send  a 
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CIRCUITS    AND    APPARATUS    FOR    CONTROLLING    A    MOTOR    FROM 
TWO   POINTS 

man  down  to  the  pump  house  to  drain  the  discharge 
pipe  every  time  that  it  was  desired  to  place  the  pump 
in  operation. 

The  pump  operates  against  a  head  of  approximately 
250  ft.  and  is  driven  by  a  General  Electric  phase-wound, 
three-phase  induction  motor  rated  at  20  hp.,  220  volts, 
at  900  r.p.m.     The  starting  resistance  in  the  secondary 
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circuit  is  mounted  inside  the  rotor  and  operated  by  a 
rod  projecting  through  the  shaft. 

The  circuit  connections  are  shown  in  the  accompany- 
ing diagram.  The  instructions  for  operating  the  motor 
at  the  pump  house  are  as  follows:  To  start  the  motor, 
pull  out  the  rod  in  the  shaft  of  the  motor,  throw  in 
the  switch  on  the  side  where  lamps  are  glowing,  and 
push  in  the  rod  in  shaft  of  motor.  To  stop  the  motor, 
throw  the  switch  over  to  the  opposite  side.  Do  not 
pull  out  rod  in  motor  shaft  and  do  not  leave  the  switch 
in  open  position  except  when  working  on  the  pump  or 
motor. 

For  operating  the  pump  from  the  stamp  mill  the 
following  instructions  are  given:  To  start  the  motor, 
open  the  automatic  switch,  throw  knife  switch  to  oppo- 
site side,  throw  auto-starter  into  circuit,  close  the  auto- 
matic switch,  and  cut  auto-starter  out  of  circuit.  To 
stop  the  motor,  throw  knife  switch  to  opposite  side. 
Do  not  leave  switch  in  open  position  and  do  not  leave 
automatic  switch  open. 

With  this  arrangement  the  pump  may  be  started  or 
stopped  from  either  of  the  two  places  independently. 
When  starting  with  the  auto-starter,  the  pressure  in 
the  pipe  line  is  reduced  by  means  of  an  escape  valve 
installed  near  the  switchboard,  which  makes  it  possible 
to  reduce  the  head  from  250  ft.  to  about  150  ft. 


An  Easily  Made  A-Frame  for  Handling  Large 

Line  Poles 

The  accompanying  illustration  shows  a  design  of  gin 
pole  that  was  employed  in  constructing  a  heavy  tele- 
phone toll  line  through  West  Virginia  where  the  route 
was  strewn  with  rocks  and  therefore  unsuitable  as  a 
footing  for  pole  erection  with  pike  poles.  It  was  made 
of  two  25-ft.  oak  poles  with  6-in.  butts  and  heads  miter- 
joined  by  three  bolts  8  in.  apart.  About  4  ft.  below  the 
peak  a  spacing  block  which  separated  the  legs  about  8 
ft.  at  the  butts  was  secured  with  a  through  bolt.  In 
assembling  the  frame  the  middle  link  of  a  heavy  three- 
link  chain  was  placed  between  the  heads,  and  the  second 
bolt  from  the  peak  passed  through  it,  thus  leaving  one 
free  link  hanging  on  each  side  of  the  frame.     To  one 


CONSTRUCTION    OF   AN    A-FRAME   TO  ERECT    HEAVY   POLES 

of  these  free  links  was  attached  a  35-ft,  6600-lb. 
stranded  steel  cable  with  a  hook  on  one  end.  To  the 
other  link  was  attached  a  120-ft.  stranded  cable  of 
similar  strength  with  a  loop  in  one  end  and  another  at 
25  ft.  from  the  end. 

In  erecting  a  pole  tackle  blocks  were  attached  to  the 
nearest  s't  pole  (or  any  firm  anchor),  and  the  new  pole 


was  laid  with  its  butt  at  the  hole  and  its  top  directly 
away  from  the  anchorage.  Then  the  A-frame  was  set 
just  back  of  the  hole,  the  long  strand  attached  to  the 
anchored  block,  and  the  free  end  of  the  short  cable 
wrapped  around  the  head  end  of  the  pole  to  be  raised 
and  hooked  around  the  taut  section.  To  prevent  the 
pole  swaying  while  it  was  being  raised  or  being  car- 
ried past  the  vertical  position  side  guys  were  attached 
to  the  pole.  The  tackle  attached  to  the  A-frame  raising 
cable  was  hauled  in  by  a  team  of  horses.  The  A-frame 
was  developed  by  W.  A.  Soyez  of  the  Chesapeake  & 
Potomac  Telephone  Company. 


A   Mine    Locomotive    Trolley  That  Prevents 
Trouble  When  Running  Backward 
By  R.  H.  Richards 
When  a  mine  locomotive  with  an  ordinary   inclined 
trolley  pole  is  run  backward  without  reversing  the  cur- 
rent collector,  trouble  sometimes  results  owing  to  the 
collector  jumping  off  the  trolley  wire,  especially  at  frog 
crossings,  and  becoming  entangled  in  the  wires,  thereby 
possibly   breaking   them   or   itself.      At   the   Anaconda 
Mines,  Butte,  Mont.,  this  has  been  prevented  by  using  a 


Trolley  Wire 


A   TROLLEY-POLE   CONSTRUCTION    FOR    MINE    LOCOMOTIVES 

trolley  pole  which  will  fold  back  on  itself  if  it  strikes 
an  obstruction  when  running  in  the  reverse  of  normal 
direction.  As  shown  in  the  accompanying  drawing,  the 
pole  is  made  in  two  sections  of  about  equal  lengths 
jointed  at  the  middle  on  the  upper  edge  by  a  strap  hinge. 


Safety-First  Precautions   When  Inserting 
Cartridge  Fuses 
By  T.   H.  Reardon 

When  a  fuse  fails  on  account  of  an  overload  con- 
dition, another  fuse  inserted  in  its  place  may  endure 
for  the  time  limit  without  blowing.  If,  however,  the 
fuse  failed  on  account  of  a  short-circuit  condition,  the 
new  fuse  when  inserted  will  blow  immediately  and 
with  violence  of  explosion.  It  is  essential  therefore 
that  certain  precautions  be  observed  when  inserting 
fuses  to  avoid  injury  to  operators.  One  such  precau- 
tion when  the  condition  of  the  circuit  is  doubtful  con- 
sists in  bridging  the  cut-out  with  a  lamp  bank  adapted 
to  the  voltage  on  the  system.  If  the  lamps  are  lighted, 
it  shows  that  the  circuit  is  closed,  but  does  not 
indicate  the  amount  of  resistance  through  which  it 
is  closed,  which  may  be  anything  between  normal  and 
short-circuit.  Evidence  that  a  circuit  is  complete  when 
it  should  be  open  is  a  warning  to  an  operator  that 
he  should  protect  his  face  and  hands  against  the  effects 
of  a  flash. 

A  second  safety  measure  is  to  work  with  sleeves 
down  and  with  hands  covered  by  suitable  rubber  or 
light  cotton  gloves  at  all  times  when  doing  any  kind 
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Ohio  Station  Operating  Mm    Discuss  Selection 

of  Auxiliary  Bquipmenl 

.\i  ■  meeting  of  station-operating  men  ol   the  Ohio 
Electric  Light  Association  in  Columbus  on  Feb.  16  ai 
tention  was  called  to  the  importance  of  a  proper  selec 
tion  of  auxiliary  equipmenl  to  accompany  a  particulai 
type  of  turbine  unit,  in  order  thai  the  proper  heal  bal 
ance  may  be  maintained  in  a  station  and  there  be  no 
great   amount   of  aurplua  exhaust   steam.     'The  advis- 
ability of  minimizing  the  exhaust  steam  not  needed  fur 
heating  the  feed  water  broughl  up  the  question  of  mo- 
tor drive  for  auxiliary   units.     ('.   H.  Spiehler,  Dayton 
(Ohio)   Power  &  Light  Company,  reported  the  choice  of 
a  motor-driven  reciprocating  pump  in  preference  to  the 
wet  type  turbine-driven  for  a  new  7500-kw.  unit,  on  ac- 
count of  the  power   required  to  drive  it,  and   not  be- 
cause of  the  operation  of  the  pump  itself. 

N.  G.  Reinicker,  New  York  Edison  Company,  referred 
to  the  Detroit  Edison  Company's  installation  of  four 
boiler-feed  pumps  in  the  Delray  station,  of  which  three 
are  steam-driven  and  one  electric.  The  electrically 
driven  pump  is  used  during  light-load  periods  and 
makes  possible  the  maintenance  of  the  heat  balance. 
The  drive  for  the  auxiliary  must  be  selected  with  this 
aim  in  view,  he  pointed  out,  so  as  to  make  possible  that 
combination  of  steam  and  electric  drive  which  will  come 
nearest  to  providing  the  maximum  and  minimum  quan- 
tity of  exhaust  steam  required  at  different  times  of  day. 

At  Marion,  Ohio,  the  exhaust  steam  from  the  auxil- 
iaries of  a  750-kw.  unit,  when  operated  at  full  load,  is 
all  condensed  in  the  feed-water  heater,  and  the  excess 
when  running  light  is  avoided  by  adjusting  the  nozzle 
on  the  circulating-pump  turbine,  thereby  effecting 
quite  a  saving  in  waste  steam. 

Another  plan  mentioned  was  to  extend  the  shaft  on 
a  slow-speed  circulating-pump  turbine  and  install  an 
induction  motor  on  it.  Then  on  light  load  the  pump  is 
driven  by  the  motor,  just  sufficient  steam  passing 
through  the  turbine  to  keep  the  blades  cool.  On  heavy 
load  the  pump  is  driven  by  the  turbine,  the  motor  run- 
ning idle  without  energy.  In  this  way  the  simplicity  of 
the  slow-speed  turbine  with  its  freedom  from  gears  is 
retained,  and  waste  steam  on  light  load  is  also  saved. 

There  seemed  to  be  some  feeling  that  dependence 
should  not  be  placed  entirely  on  motor  drive  for  auxil- 
iaries in  a  station,  and  a  question  was  asked  as  to  why 
this  feeling  existed  in  view  of  the  present  well-known 
reliability  of  motors.  The  answer  given  was  that  there 
is  a  possibility  of  the  motor  being  "kicked"  off  the  line 
owing  to  a  surge  or  short-circuit,  in  which  case  the 
vacuum  on  the  system  would  be  lost  and  the  whole  plant 
shut  down  momentarily.  An  instance  was  cited  when 
a  new  steel  stack  being  erected  came  into  contact  with 
a  circuit  extending  out  to  a  large  consumer.  This  cir- 
cuit had  not  been  out  of  service  for  several  years,  and 
the  relays  were  probably  not  so  clean  as  they  should 
have  been.  The  result  was  that  the  exciter  and  circu- 
lating pump  both  tripped  out  and  caused  a  complete 
momentary  shut-down. 

The  Detroit  Edison  Company  has  taken  care  of  such 
a  situation,  Mr.  Reinicker  pointed  out,  in  the  new  Con- 
ners  Creek  station,  in  which  all  auxiliary  units  are  mo- 
tor-driven, by  the  installation  of  a  separate  source  of 
power,  a  small  turbine  unit,  which  supplies  energy  to  all 
the  station  motors  and  is  entirely  separate  from  the  out- 


ii  em  and  altogethei    free   from  outside  disturb- 

rjce  This,  ill   course,  would  not   apply  to  small  plant:- 

In  apeaking  of  the  proportioning  ol    boiler  sizes  to 
generating  units,  there  seemed  to  be  a  general  tendenej 

toward    installing    large-size    hollers     in     preference 

illei    boilers  and  more  of  them   for  a  given  size  of  Btl 
Hon.   DO  matter  what   (lie  total   rating   might  be.     A  bet 
ter  economy   is  realized  both   from  the  reduced  invest- 
ment, say,  of  three  500-hp.  boilers  as  against  five  800 
hp.    boilers   and    from   better  operating  characteristics. 
William    Long,    Toledo    Railways    &    Lighl    Company, 
i  bought    it  was  more  a  question  of  stoker  and  furnace 
considerations  than  those  of  the  boiler,  since  the  main 
tenance  on  these  goes  up  with  the  forcing  of  the  boiler 
but  that  if  the  furnace  is  designed  for  the  larger  load, 
the  maintenance  will  not  increase  under  overload  oper- 
ation.    Mr.  Spiehler  said  that  he  had  an  installation  of 
four  500-hp.  boilers  and  three  1165-hp.  boilers,  the  lat- 
ter equipped  with  stokers  of  a  different  type  from  the 
former,  and  that  the  maintenance  on  the  four  500-hp 
boilers  is  90  per  cent  of  the  entire  maintenance. 


A    Terminal -Pole    Construction    for    Multiple 
Street-Lamp  Circuits 
By  C.  L.  Wheeler 
The  type  of  terminal-pole  construction  shown  in  the 
accompanying  illustration  has  been  found  satisfactory 
in  a  number  of  small  towns  where  underground  multiple 
street-lamp  circuits  are  fed  from  an  overhead  primary 
system  through  transformers.     As  indicated,  the  over 
head   primary   circuits   are  connected  with   the  trans- 
formers by  drops  supported  at  the  outer  ends  of  cross- 
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POLE  MOUNTING  OF  TRANSFORMERS  AND  DISTRIBUTION  CABINBT 
SERVING   UNDERGROUND   CIRCUITS 

arms  on  bracket  insulators.  The  primary  cut-outs  an 
attached  to  the  lower  cross-arm,  where  they  are  readib 
accessible.  On  the  opposite  side  of  the  pole  from  th< 
transformers  are  the  distribution  cabinet  and  a  tim< 
switch  controlling  the  lamp  circuits.  The  secondar: 
leads  connecting  with  the  underground  lamp  circuit 
consist  of  steel-taped  cables  attached  to  the  bottom  o 
the  distribution  cabinet  by  pot-heads.  This  construe 
tion  provides  a  moisture-proof  wire  plant  ;md  permit 
a  division  of  the  circuits  for  separate  :  using  tha 
localizes  trouble  arising  in  any  one  of  them. 
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Flood-Lighting  of  New  Columbus  (Ohio)  Athletic  Club  from  Projectors  on  Pole-Top  Structure 

Members  of  the  Columbus  (Ohio) 
Athletic  Club  are  celebrating  the  open- 
ing of  a  splendid  new  club  building, 
and  during  the  first  week  of  the  club's 
occupancy  of  the  structure  its  exterior 
was  flood-lighted  from  a  bank  of 
twenty-four  projectors  mounted  on  a 
platform  on  the  top  of  two  65-ft.  poles. 
The  club  building  stands  on  a  corner 
plot,  and  its  entire  92-ft.  front  was 
illuminated,  in  addition  to  a  distance 
of  about  20  ft.  on  the  side  street.  Since 
the  structure  is  83  ft.  high,  the  total 
surface  illuminated  was  about  10,000 
sq.  ft.  The  poles  supporting  the  pro- 
jector lamps  were  erected  at  a  distance 
of  about  150  ft.  from  the  building 
lighted.  The  installation  consisted  of 
twenty-four  General  Electric  form  L-l 
flood-lighting  projectors,  equipped  with 
500-watt  Edison  Mazda  clear  flood- 
lighting lamps.  Energy  to  operate  the 
flood-lighting  equipment  was  furnished 
by  the  Columbus  Railway,  Power  & 
Light  Company. 


MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Soliciting  the  Contractors  Instead  of  the  Un- 

wired  Homes  in  Massillon,  Ohio 

Another  angle  from  which  to  attack  the  field  for  new 
customers  is  to  solicit  the  contractors  instead  of  the 
"prospects"  in  unwired  homes.  Such  was  the  proce- 
dure of  the  Massillon  (Ohio)   Electric  &  Gas  Company 

f  \ 

You  Know  Just  as  Well  asl  Do 


that  each  house  wife  in  Massillon  who  does  her  house  work,  as 
the  saying  goes  has  her  "hands  full"  We  men  demand  the 
most  modern  methods  in  our  offices  and  shops.  If  we  had  to  do 
the  work  today  as  it  was  done  a  century  ago  we  would  "howl" 
from  morning  until  night.  But  our  good  help  mate  at  home  what 
about  her?  Has  the  method  changed  in  her  case?  You  know 
whether  it  has  or  not.  If  it  hasn't  appropriate  the  price  of  two  5c 
cigars  each  day  for  the  purpose.  Only  10c  a  day  that's  a  small 
amount  isn't  it.  Well,  that's  $3.00  a  month.  Just  think  your 
wife  can  manage  to  light  your  home,  sweep  your  floors,  wash 
and  iron  all  the  clothes,  wash  the  dishes,  in  fact  do  all  her  hard 
work  the  easy,  clean,  comfortable  way— Electrically— for  less  than 
the  price  of  two  5c  cigars-10c~each  day.  That's  a  small  amount. 
It  could  easily  be  saved  in  another  way.  Just  think  what  it  would 
mean  to  friend  wife  to  be  able  to  rest  all  afternoon.  Should  we 
men  make  such  a  "personal"  sacrifice?  Ask  yourself  the  ques- 
tion—then answer  it  by  having  your  house  wired  now.  We  will 
do  it  for  you  at  a  very  low  cost.  Let  us  tell  you  just  how  low  it 
would  be.  Yours  Truly, 

IRA  W.  FISHER,  Pres. 


V 


THE  FISHER  ELECTRIC  CO. 


J 


in  a  recent  campaign,  and  it  proved  to  be  a  money  maker 
for  the  electric  company  as  well  as  the  two  contractors 
in  the  town. 

Until  recently  neither  of  these  contractors  did  any 
advertising,  nor  did  they  engage  in  much  if  any  per- 
sonal solicitation  for  business.  Hence,  looking  at  the 
business  from  the  contractor's  viewpoint,  O.  A.  Acuff, 
new-business  manager  of  the  electric  company,  con- 
ceived the  idea  of  securing  new  customers  on  its  lines 
by  this  indirect  solicitation  of  the  public  through  the 
contractor.  Accordingly,  the  two  contractors  were 
asked  to  meet  with  the  central-station  men  every  morn- 
ing at  8  o'clock  for  a  week,  and  in  these  little  confer- 
ences the  members  acquainted  one  another  with  the 
different  obstacles  met  in  getting  business  and  dis- 
cussed possible  methods  of  going  after  new  business. 
As  the  contractors  became  more  interested  it  was  pro- 
posed to  them  that  the  central-station  company  furnish 
them  with  house-wiring  advertising  copy  ready  for 
publishing  in  the  daily  papers. 

This  arrangement  was  brought  about,  and  Mr.  Acuff 
made  contracts  with  the  newspapers  for  space  to  be  paid 
for  by  the  contractors,  and  ran  a  series  of  advertise- 
ments, of  which  the  accompanying  illustration  is  a 
sample.  The  "ads"  brought  in  the  desired  business,  the 
central  station  has  a  number  of  new  customers  on  its 
lines,  and  the  contractors  both  have  all  they  can  do,  and 
incidentally   feel   most  kindly   toward  the  company. 


A  HOUSE-WIRING  APPEAL  BY  THE  ELECTRICAL  CONTRACTOR 


One  Month's  Free  Service  for   Each  Old 

House  Wired 

Joseph  W.  Mclnnis,  an  electrical  contractor  of  Wake- 
field, Mass.,  has  advertised  in  the  local  papers  offering 
to  pay  the  first  month's  bill  for  electric  service  for  any 
installation  of  house-wiring  and  fixtures  made  by  him. 
This  special  offer  applies  only  to  already-built  houses 
and  does  not  include  new  dwellings. 
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Flood  Lighting  the  Flag    A  Patriotic    [natal 

lation  at   Leavenworth,  Kan. 

nightfall  the  pedestrian  who  passes  near  the 
plant  «'i   the  Leavenworth  Light,  Heal  A   Power  Com 
pan}   hai   his  attention  attracted  by  :i  brightly  lllumi 
nated  American  Rag  fluttering  from  the  L50  ft,  flagstaff, 
.md  lighted,  as  it  floats  In  the  breeze,  bj  a  »'•  deg.  ipread 
flood  lamp  mounted  on  ■  nearby  roof.    The  Installation 
was  made  bj   C.  S.  Emmert,  manager  of  the  Leaven 
worth  company,  and  has  attracted  much  local  Interest. 

B  result,  several  similar  flood-lighting  installations 
Of  other  object  8  are  now  planned,  among  them  the 
illumination  of  a  ground-glass  star  ahout  10  ft.  in  diam- 
eter on   the  steeple  of  the  local    Baptisl   church.     By 

lighting   t ho   star    from    beneath    both    its   sides    will    be 
illuminated   from  t  ho  single  source  of  light. 


Use  of  Indirect   Illumination  for  Portrait 
Photography 

Some    photographers    have   voiced    objections   to   arc 

lamps  and  concent rated-tilanient  sources  for  portrait 
work  even  when  the  lamps  are  shielded  by  diffusing 
screens,  on  the  grounds  that  such  intensely  bright  spots 
in  the  subject's  vision  sometimes  cause  eye  discomfort 


Diagram  showing 
how  an  Ohio  pho- 
tographer lights  his 
subject  by  means  of 
diffusing  screens, 
eliminating  the  di- 
rect glare  of  in- 
tense light   sources. 


and  an  unnatural  expression.  This  objection  has  been 
remedied  by  an  Ohio  photographer  by  placing  the  lamps 
back  of  and  on  each  side  of  the  subject  so  the  light  can' 
be  cast  on  diffusing  and  reflecting  screens  placed  in 
front  of  the  subject,  as  shown  in  the  accompanying 
drawing.  With  this  arrangement  the  direct  rays  from 
the  lamps  are  prevented  from  reaching  the  camera,  and 
only  soft,  diffused  light  sources  are  exposed  to  the  sub- 
ject's vision. 


Continuing  Electric  Service  to  Vacant  Apart- 
ments and  Dwellings  to  Attract 
New  Tenants 

At  a  recent  electrical  luncheon  in  Boston,  Mass.,  Fred 
H.  Smith,  assistant  general  manager  of  the  Worcester 
(Mass.)  Electric  Light  Company,  explained  that  when  a 
rented  apartment  or  leased  dwelling  in  Worcester  is 
vacated  the  company  leaves  the  meter  connected  for 
thirty  days  in  order  to  facilitate  instant  lighting  and 
appliance  service  for  incoming  tenants.  The  electric- 
lighting  fixtures  are,  moreover,  provided  with  tags 
which  inform  persons  entering  the  apartment  that  the 
lamps  may  be  lighted  in  the  usual  way  on  turning  the 
switch.  This  provision  not  only  pleases  the  customer- 
to-be  but  also  facilitates  the  inspection  of  apartments 
under  favorable  conditions  after  dark,  without  the  cus- 
tomarv  old-fashioned  match-and-gas  demonstration. 


CHECK     YOUK    OWN     BILL 
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ENLISTING  THE  CUSTOMER'S  AID  IN  DETECTING  ERRORS 

Letting   the  Customer  Help  in    Checking 

Accuracy  of  Disputed  Bills  or  Meters 

On  the  back  of  each  monthly  statement  sent  out  by 
the  Minneapolis  General  Electric  Company  appears  a 
group  of  four  meter  dials  representing  the  dials  of  the 
customer's  meter.  As  a  means  of  checking  the  custo- 
mer's bill  in  case  he  suspects  the  accuracy  of  the  ac- 
count or  reading,  the  customer  himself  is  asked  to  mark 
in  the  dials  the  position  of  the  pointers  on  the  day  the 
bill  is  received,  and  to  bring  or  send  this  marked  copy 
to  the  company's  office,  where  the  record  is  of  obvious 
value  in  enabling  the  meter  reading  to  be  checked 
promptly  and  without  the  delay  and  cost  of  dispatching 
an  inspector  to  the  premises  to  make  a  special  reading. 


A  Mast-Arm  Construction  to  Spare  the  Trees 

at  Johnston,  S.   C. 

.  The  streets  of  Johnston,  S.  C,  have  double  rows  of 
beautiful  water-oak  and  elm  trees  marking  their  curb 
lines.  The  citizens  of  Johnston  are  very  proud  of  these 
trees,  and  in  erecting  its  lines  along  the  curbs  the  Caro- 
lina Public  Service  Company  was  required  to  use  all 
possible  care  not  to  injure  the  branches. 

To  avoid  cutting  the  trees  and  at  the  same  time  to 
get  by  with  the  lines,  F.  M.  Boyd,  manager  of  the  com- 
pany, devised  the  mast-arm  construction  illustrated  in 
the  accompanying  two  pictures.  On  the  25-ft.  poles  set 
along  the  curbs  are  mounted  12-ft.  mast-arms  made  of 
iy2-in.  by  iy2-m.  by  ^-in.  angle-iron,  and  on  the  outer 
ends  of  these  arms  are  carried  the  service  wires,  well 
away  from  the  trees. 


MAST-ARM  CONSTRUCTION  AT  JOHNSTON,  S.  C,  TO  AVOID  INTER- 
FERENCE  WITH   THE  TOWN'S  BEAUTIFUL   TREES 
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Success  of  Employees'  Building  Loan  Asso- 
ciation at  Milwaukee 

Twenty  months'  operation  of  the  Employees'  Mutual 
Saving,  Building  &  Loan  Association  of  the  Milwaukee 
Electric  Railway  &  Light  Company  has  demonstrated 
the  unqualified  success  of  the  organization.  Beginning 
with  an  initial  stock  subscription  of  4500  50-cent  shares, 
representing  a  payment  of  $2,250  per  month,  it  has 
grown  in  the  short  space  of  its  existence  to  an  out- 
standing stock  value  of  $1,282,300.  More  than  30  per 
cent  of  the  company's  employees,  from  office  boys  and 
girls  purchasing  one  to  three  50-cent  shares  a  month 
up  to  the  officers  of  the  company,  have  taken  advantage 
of  the  opportunity  thus  afforded  to  lay  aside  systemat- 
ically a  small  amount  each  month  and  receive  the  sub- 
stantial interest  return  of  7  per  cent  per  annum, 
compounded  monthly.  Some  employees  have  taken 
advantage  of  their  membership  to  build  homes  on  a 
mortgage  loan  furnished  by  the  association.  These 
loans  amount  to  $138,300  and  are  secured  by  first- 
mortgage  loans  on  property  valued  conservatively  at 
$289,128.98. 


Securing  Refrigeration  Motor  Load  for  the 

Summer  Months 

Under  conditions  existing  in  Chicago  it  is  entirely 
feasible  and  practicable  for  the  central-station  company 
to  serve  isolated-plant  owners  on  an  off-peak  schedule 
with  energy  for  operating  ammonia  compressors,  which 
during  the  colder  months  are  driven  by  steam.    The  rate 
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CHAIN  GEAR  AND  CONNECTING  ROD  FOR   CONVERTING  AMMONIA 
COMPRESSOR  FROM   STEAM  TO  ELECTRIC  DRIVE 

which  the  company  can  make  for  this  off-peak  service 
is  attractive,  and  the  service  itself  is  of  real  value  to 
the  isolated-plant  owner  in  that  it  permits  him  to  use 
his  exhaust  steam  in  the  winter  and  yet  to  discontinue 
entirely  the  operation  of  his  steam  equipment  in  the 
summer,  when  there  is  no  application  for  exhaust  steam. 
For  some  time  the  principal  drawback  to  the  plan 
was  a  mechanical  one.  Motors  could  not  well  be  belted 
to  the  flywheels  of  the  compressors  because  the  flywheels 
used  were  too  narrow  to  carry  a  belt  large  enough  to 
transmit  the  required  power.  New  and  wider  flywheels 
could  not  be  substituted  economically  because  the  ex- 
isting flywheels  revolved  in  narrow  steel-lined  concrete 
pits  which  could  be  enlarged  only  with  a  great  deal  of 
labor.  Neither  was  it  practicable  to  attach  gear  teeth 
to  the   flywheels'   faces,    since   space  was   lacking   and 


since  the  task  of  installing  the  teeth  would  necessitate 
discontinuing  operation  of  the  motor  for  several  days. 
A  thoroughly  practicable  scheme  for  making  the  off- 
peak  service  available  was  worked  out,  however,  by  Nels 
Joleen  of  the  Commonwealth  Edison  Company.  As  is 
shown  on  the  sketch  herewith,  the  new  equipment 
needed  consists  of  a  slow-speed  motor  (say  514  r.p.m.), 
chain-connected  reduction  gears,  a  crank  and  a  con- 
necting rod.  With  the  equipment  installed  it  is  only 
necessary  when  electric  service  is  desired  to  disconnect 
the  engine  connecting  rod  from  the  crank,  put  the  new 
connecting  rod  in  place  and  start  the  motor.  The  whole 
change  from  steam  to  electric  drive  can  be  made  by 
one  man  in  less  than  thirty  minutes  when  once  the 
equipment  is  installed. 


A  Test  to  Gage  Both  the  Salesman  and  His 
Territory 

The  difficulty  of  gaging  the  sales  possibilities  of  one 
territory  as  compared  with  others  and  of  convincing  the 
individual  salesman  of  the  value  of  his  own  district  has 
been  experienced  by  all  sales  managers,  and  means  of 
determining  and  demonstrating  the  relative  values  of 
sales  quotas  have  often  been  sought.  Last  spring  the 
United  Gas  Improvement  Company  of  Philadelphia,  Pa., 
tried  an  experiment  along  these  lines,  the  results  of 
which  study  have  been  made  public  by  P.  J.  Naschold, 
representative  of  this  company  in  the  city  district  of 
Philadelphia.  Through  this  experiment  the  relative 
values  of  the  various  sales  districts  were  not  only  deter- 
mined but  were  also  demonstrated  to  the  salesmen  in  a 
test  which  can  be  well  applied  by  any  utility  in  any  good- 
sized  city.  The  plan  called  for  concentrating  the  four- 
teen salesmen  assigned  to  an  equal  number  of  districts 
into  each  man's  territory  for  two  hours  in  the  afternoon 
on  two  occasions  during  the  course  of  the  experiment. 
On  Monday,  Wednesday  and  Friday  afternoons  from  3 
to  5  o'clock,  the  days  selected  as  the  campaign  periods, 
the  salesmen  would  meet  at  a  point  designated  by  the 
representative  whose  district  was  to  be  canvassed,  and 
the  streets  to  be  canvassed  and  the  nature  of  the  appli- 
ances to  be  sold  were  also  decided  by  him.  As  a  result 
this  plan  gave  each  man  an  opportunity  to  show  not  only 
his  personal  ability  to  sell,  but  also  his  skill  in  mapping 
out  a  selling  campaign  with  business-getting  results. 
On  the  day  previous  to  a  territory  canvass  a  boy  deliv- 
ered advertising  matter  to  the  residents  of  the  district, 
thus  arousing  their  interest  in  the  appliances  to  be 
offered  for  sale  and  giving  an  opportunity  for  their 
being  discussed  before  the  representatives'  calls.  In 
the  canvass  the  men  worked  in  pairs,  each  pair  taking 
one  side  of  a  designated  street,  and  as  a  result  of  their 
combined  efforts  and  arguments  each  pair  of  salesmen 
generally  landed  a  sale  wherever  a  prospective  customer 
was  in  any  way  interested. 

Credit  for  the  earnings  of  the  entire  force  during  the 
period  of  working  one  man's  territory  were  pooled,  and 
the  sum  was  given  to  the  representative  of  the  district 
to  represent  the  value  of  that  district  under  the  experi- 
ment. At  the  same  time,  however,  each  man  preserved 
a  record  of  his  own  sales  effected  in  all  fourteen  terri- 
tories. The  final  results  for  the  period  from  April  26 
to  July  30  are  given  in  the  accompanying  tables.  As- 
suming that  the  same  energy  was  expended  in  each  case, 
these  tables  show  that  some  districts  are  better  than 
others,  the  two  extremes  being  district  "A,"  with  112 
points  and  with  business  to  the  value  of  $134.50,  and 
district  "I,"  with  631  points  and  with  business  to  the 
value  of  $764.93.  The  tables  also  show  that  some  men 
are  better   salesmen   than   others.      It  was,   of  course, 
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always  believed  that  the  districts  were  not  of  equal  value 
and  that  the  abilities  of  the  salesmen  were  not  the  same, 
but  the  experiment  enabled  the  company  to  obtain  defi- 
nite comparative  figures  on  the  various  districts  and 
thus  furnished  good  material  upon  which  to  establish 
sales  quotas. 

The  company  feels  that  the  total  result  of  the  work 
is  not  entirely  covered  by  the  data  herewith  given,  for 
one  must  consider  the  stimulus  given  by  the  combined 
work  of  the  men  as  well  as  the  psychological  influence 
in  the  districts  covered,  where  the  company's  fitters  were 
known  to  be  connecting  a  large  number  of  appliances. 
Moreover,  many  prospective  customers  we're  developed 
and  afterward  canvassed  to  good  advantage. 


Manufacturers'  Exhibits  in  Central-Station 

Windows  at  Tonawanda,  N.  Y. 

The  Niagara  Light,  Heat  &  Power  Company,  a  Doher- 
ty  property,  has  been  interesting  the  manufacturers  of 
Tonawanda  and  North  Tonawanda,  N.  Y.,  by  offering 
the  use  of  one  of  its  windows  without  charge  to  the 
leading  interests  of  that  city,  allotting  one  week  to  each 
manufacturer.  This  exhibit  plan  has  made  it  possible 
for  some  manufacturers  to  make  displays  that  would 
otherwise  have  been  impossible,  and  the  competition 
for  the  Niagara  company's  window  has  been  keen 
indeed. 


Advertising  the  Public  Utility 

Speaking  before  the  February  meeting  of  the  Indiana 
Engineering  Society,  Merle  Sidener,  president  of  the 
Sidener-Van  Riper  Company,   Indianapolis,  Ind.,  said: 

"The  trouble  with  most  public-utility  companies  is 
that  they  advertise  after  it  is  too  late.  They  advertise 
on  the  defensive.  After  the  franchise  is  almost  ex- 
pired and  an  enraged  public  has  started  some  foolish 
ordinance  agitation,  or  after  the  rates  are  about  to  be 
lowered  by  some  public  utility  commission,  then  the 
public-utility  company  is  ready  to  spend  its  money  on 
the  defensive. 

"William  G.  McAdoo,  president  of  the  Hudson  &  Man- 
hattan Railroad,  New  York,  when  he  wanted  to  increase 
the  rates  started  a  big  advertising  campaign  with  the 
people  and  convinced  them  that  it  was  necessary  for 
him  to  raise  his  rates  from  5  cents  to  7  cents,  and  he 
got  his  rate  increased  because  the  people  were  convinced 
that  it  was  necessary.  He  said:  'Our  policy  is  based 
on  the  consistent  belief  that  the  public  is  reasonable — 
as  reasonable  as  the  average  individual.'     I  believe  he 


right,  n  I  ii.ni  ■  water  company  and  wanted  to  In- 
tall  meters,   I   would  tell  the  people  about    it    rather  than 

the  public  service  commission.  To  ;"t  the  public  <>n  the 
lide  of  the  public  Utility  it  [|  only  necessary  to  inform  it 

Of  the  public   utility's   needs  and  desires. " 


Night  Delivery  with  Electric  Coal  Trucks 

The  Staples  Coal  < 'ompain  of  Boston,  Mass.,  has 
found  that  night  delivery  LB  an  important  (actor  in  han- 
dling its  coal  trade  efficiently,  and  hence  practically  all 
of  the  coal  which  the  company  supplies  to  office  build- 
ings, warehouses,  department  stores,  etc.,  in  the  busi- 
ness districts  is  now  delivered  after  dark.  Night  deliv- 
ery avoids  the  interference  with  traffic  incident  to  un- 
loading the  coal  trucks  at  the  curb  during  business 
hours.  The  average  delivery  for  an  eighteen-hour  day 
is  140  tons  of  coal,  covering  a  total  distance  of  about 
r>()  miles  at  an  approximate  cost  of  $21.  The  Staples 
trucks  are  operated  eighteen  hours  a  day  with  two  shifts 
of  drivers,  and  the  wagons  average  34  miles  on  one 
battery  charge.  Use  is  made  of  two  sets  of  cells,  one 
set  being  kept  on  charge  during  the  day  for  use  on  the 
night  shift,  while  the  second  set  is  recharged  at  night 


An   Idea  That  May    Be    Passed  on    to    Your 

Photographer 

The  photograph  reproduced  herewith  illustrates  the 
fact  that  really  beautiful  night  pictures  of  street  light- 
ing can  be  taken  for  central-station  advertising  pur- 
poses if  the  man  behind  the  camera  fully  understands 
his  work  and  if  favorable  conditions  prevail.  In  this 
instance   the   photographer   so   placed   the   lens   of   his 


BY  SO  PLACING  HIS  CAMERA  THAT  A  TREE  TRUNK  INTERCEPTED 
THE  DIRECT  RAYS  OF  THE  STREET  LAMP,  THE  PHOTOGRAPHER 
SECURED  A  BEAUTIFUL  PICTURE  WITH  ALL  HALATION  ELIMINATED 

camera  that  a  tree  intercepted  the  direct  rays  from  the 
4-amp.  arc  lamp  on  the  corner.  Despite  the  fact  that 
the  picture  has  not  been  retouched  no  halation  is  visible. 
Arc  lamps  in  the  residential  district  where  the  picture 
was  taken  are  not  widely  spaced,  and  the  camera  man 
selected  a  point  about  midway  between  the  lamps  as  the 
correct  position  for  setting  his  machine.  The  presence 
of  the  snow,  of  course,  proved  a  valuable  aid  in  bringing 
out  the  "detail"  in  the  view.  The  picture  was  taken  at 
midnight  following  a  recent  snowstorm  at  Detroit, 
Mich.,  and  will  be  used  to  illustrate  the  twentieth  an- 
nual report  of  operation  of  the  city's  public  lighting 
plant  to  be  issued  within  a  few  days. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Magnetic  Testing  of  Steel 

Simple    Apparatus    Suitable   for  Tests  of  Bars   and   Bundles   of 
Wires — Correction  Factors — Typical  Permeability  Curves 

FOR  the  magnetic  testing  of  steel  the  recommenda- 
tion was  recently  made  in  a  publication  of  the 
German  Reichsanstalt  that  the  value  of  H  be 
measured  directly  by  means  of  search  coils  rather  than 
having  it  calculated.  It  is  interesting  to  note  that  the 
same  conclusion  is  reached  in  a  paper  by  Albert  Camp- 


give  H  =  3820.  The  specimen  tested  is  in  the  form 
either  of  a  rod  7  cm.  long  and  0.5  cm.  in  diameter  or  an 
equivalent  bundle  of  strips  or  wire. 

At  the  middle  point  of  the  test  rod  is  placed  a  small 
ebonite  bobbin  with  an  inner  winding  of  forty  turns  for 
measuring  B  and  three  outer  coils  of  400  turns  each 
used  differentially  for  determining  H.  With  rods  of 
small  section,  and  more  particularly  with  small  bundles 
of  strip,  the  difference  between  the  cross-section  of  the 
iron  and  the  area  of  the  search  coil  for  B  is  consider- 
able, and  this  necessitates  a  large  correction  on  the  ob- 
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FIGS.   1   TO  3 — ARRANGEMENT  OF  APPARATUS  FOR  THE   MAGNETIC  TESTING   OF   STEEL 


bell  and  D.  W.  Dye,  contributed  to  the  Journal  of  the 
(British)  Institution  of  Electrical  Engineers  and  pub- 
lished in  abstract  in  the  London  Electrician  of  Feb.  7, 
1916.  The  advantage  is  that  the  direct  measurement  of 
H  eliminates  the  uncertainty  regarding  the  length  of 
the  magnetic  circuit.  For  iron  surfaces  the  search  coils 
are  flat  where  possible  and  semicircular  when  round 
rods  are  used.  A  ballistic  galvanometer  having  a  sen- 
sitivity of  800  mm.  at  a  meter  and  a  resistance  of  280 
ohms  is  used. 

A  very  simple  form  of  apparatus  was  devised  by 
Campbell  and  Dye  for  the  use  of  Ewing  and  Low's 
isthmus  method.  Fig.  1  shows  the  magnetic  system, 
consisting  of  a  well-laminated  iron  core  of  nearly  square 
section  (8X7  cm.)  formed  of  ring  stampings  of  about 
22  cm.  mean  diameter,  the  polar  air  gap  ab  being  about 
8  cm.  across.  The  winding  consists  of  1000  turns  of 
copper  wire  of  2  mm.  diameter  (No.  14  S.  W.  G.),  with 
a  total  resistance  of  about  2.2  ohms. 

Fig.  2  shows  the  air-gap  more  in  detail.  N  and  S  are 
the  poles  of  the  electromagnet.  Thick  soft-iron  disks  E 
and  F  form  the  pole  pieces,  and  these  do  not  touch  the 
magnet  poles,  but  are  separated  from  them  by  small  air- 
gaps  (at  1  mm.  or  2  mm.  distance).  The  test  piece  D 
is  fitted  into  central  holes  in  the  flat  pole  pieces,  which 
are  clamped  in  an  independent  frame  so  that  they  can 
be  removed  together  from  between  the  poles.  The  mag- 
net is  so  designed  that  it  permits  quick  reversal  of  the 
magnetic  field. 

When  the  pole  pieces  are  not  inserted,  the  H  at  the 
center  of  the  wide  air-gap  is  practically  proportional  to 
the  magnetizing  current  (over  the  working  range),  10 
amp.,  giving  a  central  H  of  800.  In  the  normal  case, 
with  the  pole  pieces  leaving  a  central  air-gap  of  1.3  cm. 
when  a  test  rod  is  in  position,  the  H  near  the  middle  of 
the  rod  is  very  nearly  proportional  to  the  current.  For 
example,  with  a  certain  iron  rod,  H  =  390  (/  —  0.2) 
for  a  range  of  /  from  1  amp.  upward.    Thus  10  amp.  will 


served  value  of  B.  If  s  =  area  of  iron,  s,  =  search-coil 
area  not  occupied  by  iron,  then  true  B  =  observed  B 
—  Hsjs.  The  correction  increases  in  proportion  to  H. 
To  avoid  the  trouble  of  applying  this  varying  correction 
to  each  observation,  the  compensating  method  shown  in 
Fig.  3  is  used.     A  small  mutual  inductometer  M  is  ar- 
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ranged  with  its  primary  coil  in  series  with  the  mag- 
netizing circuit  of  the  magnet  and  its  secondary  coil 
connected  in  opposition  to  C,  the  search  coil  for  B,  in 
the  ballistic  galvanometer  circuit.  The  interpolar  value 
of  H  is  approximately  proportional  to  the  magnetizing 
current  /, ;  thus  H  =  hlx,  where  h  is  approximately 
known.     Now,  let  the  small  inductometer  be  set  so  that 
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u  i:   .  be  tin-  tiu\  in  the  secondary  coil  of 

M,  due  to  currenl  / .  then  ft  LO  *M1  h  /  //  . 
and  hence  the  inductometer  automatically  subtracts  the 
term  //-s'  $  and  fives  the  true  value  of  />'  for  all  values 
of  //. 

Fig.  I  gives  an  interesting  set  of  B  //  curves  ob- 
tained by  this  apparatus,  the  samples  being  in  the  form 
of  thin  rods  or  bundles  of  strips.  The  lowest  curve  Is 
the  straighl  line  for  air  (permeability  I).  All  the 
other  curves  ultimately  tend  to  become  parallel  to  the 
air  line  as  the  magnetization  Is  increased,  close  paral- 
lelism indicating  thai   the  material  has  reached  the  COH 

dition  of  magnetic  saturation. 


Generators.   Motors  and  Transformers 

Predetermination  of  the  Performance  of  Dynamo- 
Electric  Machinery. — MILES  Walker. — A  paper  in  ab- 
stract read  before  the  (British)  Institution  of  Elec- 
trical Engineers.  It  is  possible  to  have  one  general 
method  of  calculation  for  all  dynamo-electric  machines. 
The  methods  available  may  be  divided  into  two  classes 
— first,  those  which  take  as  the  basis  of  the  design  the 
total  flux  per  pole,  and,  second,  those  which  take  as  the 
basis  the  maximum  flux  density  in  the  air-gap.  The 
first  method  is  not  so  generally  practicable  as  the  sec- 
ond. The  author  shows  how  they  may  be  combined. 
The  procedure  is  described  for  the  calculation  of  the 
performance  of  a  three-phase  turbo-generator  from  the 
dimensions  of  the  machine  and  for  the  calculation  of 
the  performance  of  an  induction  motor  from  the  dimen- 
sions of  the  machine.  A  first  appendix  deals  with  plot- 
ting the  field  form  of  a  cylindrical  field  magnet  with 
highly  saturated  taper  teeth.  The  paper  is  to  be  con- 
cluded.— London  Electrician,  Jan.  14,  1916. 

Lamps  and   Lighting 

Production  of  Light  by  the  Recombination  of  Ions. — 
C.  D.  Child. — In  a  recent  article  by  Strutt  a  descrip- 
tion is  given  of  experiments  on  the  luminous  vapor  dis- 
tilled from  the  mercury  arc.  The  conclusion  is  there 
reached  that  the  light  given  off  by  the  vapor  comes  from 
the  positive  ions,  while  the  conclusion  reached  in  a  re- 
cent article  by  the  present  author  was  the  opposite  of 
this.  His  reasoning  led  to  the  belief  that  the  light  does 
not  come  from  either  the  positive  or  the  negative  ioris 
alone,  but  from  the  two  at  the  time  of  recombining.  The 
author  explains  in  detail  why  he  prefers  to  hold  the  con- 
clusions of  his  previous  article  that  the  light  produced 
by  the  vapor  rising  from  the  mercury  arc  is  due  to  the 
recombination  of  ions.  If  it  is  possible  to  hold  this 
view,  it  is  more  reasonable  to  do  so  than  to  adopt  the 
seemingly  impossible  assumption  that  the  positive  ions 
remain  luminous  for  0.001  second.  In  the  case  of  mer- 
cury vapors  the  assumption  that  light  is  produced  by  re- 
combination is,  therefore,  to  be  preferred. — Philos. 
Mag.,  February,  1916. 

Drawn-Tungsten  Wire. — An  English  translation  in 
abstract  of  a  recent  review  in  the  Elektrotechnische 
Zeitschrift  (abstracted  before  in  the  Digest)  of  differ- 
ent processes  of  making  ductile  tungsten. — London 
Electrician,  Feb.  4,  1916. 

Installations,   Systems  and   Appliances 

Heating  and  Ventilation  Laboratory. — An  illustrated 
description  of  a  special  laboratory  for  research  on  heat- 
ing and  ventilation  which  has  been  established  by  Prof. 
A.  H.  Barker  at  the  University  College  in  London.  Ap- 
paratus are  provided  for  measuring  the  true  tempera- 
ture of  the  air  and  for  measuring  convection  and 
radiation  of  heat.  A  systematic  series  of  tests  of  elec- 
trical radiators  was  carried  out.    In  order  to  capture  all 


the  hoi  air  rising  from  the  heating  apparatus,  a  kind 

Of  hood  or  COWl  was  devised,  in  the  shape  of  a  well- 
'  <l  pyramid,  tO  the  apex  Of  which  a  Hue  was  at- 
tached. To  iii  lire  thai  no  eddies  should  escape  capture 
it  was  found  necessary  to  draw  air  gently  through  the 
flue  with  an  electric  fan.  To  measure  the  rate  of  flow 
of  the  air  a  grid  of  resistance  wires  was  fixed  in  the  flue 
and  supplied  with  sufficient  electrical  energy  at  a  known 

rate   tO   keep   its   temperature  Blightly    above  that  of  the 

air  current.     The  arrangement   is   indicated   diagram- 
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DIAGRAM    OP   APPARATUS   FOR   STUDY   OF   ELECTRIC   HEATING 

matically.  By  measuring  the  temperature  of  the  air 
below  and  above  the  grid,  knowing  the  specific  heat  of 
the  air  and  the  rate  of  dissipation  of  energy  by  the  grid, 
the  rate  of  flow  of  the  air  could  be  accurately  determ- 
ined, and  the  amount  of  heat  energy  which  it  received 
from  the  radiator  could  then  be  ascertained,  the  true 
temperature  of  the  surrounding  air  being  known.  To 
measure  the  heat  radiated  in  any  given  direction,  an  iron 
bar  bent  to  the  arc  of  a  quadrant  was  fixed  with  the 
radiator  at  its  center  and  a  movable  thermopile  was  at- 
tached to  the  arc,  thus  giving  readings  at  all  angles  in 
a  vertical  plane  through  the  radiator.  By  shifting  the 
arc  round  the  radiator  the  radiation  at  a  series  of 
angles  in  other  vertical  planes  could  similarly  be  meas- 
ured, and  the  result  was  a  map  of  the  space  surround- 
ing the  radiator,  showing  the  intensity  of  the  radiant 
heat  at  points  on  the  surface  of  a  sphere  of  5-ft.  radius 
— a  distance  taken  as  standard  in  these  investigations. 
To  avoid  the  necessity  of  moving  the  thermopile  about 
the  radiator,  a  cradle  was  made  for  the  latter,  by  means 
of  which  it  was  made  possible  to  explore  the  field  of 
radiation  by  rocking  the  radiator  into  various  positions 
while  keeping  the  thermopile  fixed.  The  thermopile  was 
calibrated  to  give  watts  per  square  foot  at  5-ft.  radius. 
— London  Elec.  Review,  Feb.  4,  1916. 

Units,  Measurements  and  Instruments 

A  Sparkless  Break  of  an  Inductive  Circuit. — T.  F. 
Wall. — The  author  investigated  mathematically  the 
current  and  voltage  curves  when  an  inductive  circuit  is 
closed.  If  the  resistance  is  negligible  and  the  circuit  is 
closed  at  the  moment  when  the  wave  of  applied  pressure 
passes  through  its  zero  value,  there  results  a  unidirec- 
tional current  pulsating  between  zero  and  a  maximum 
value,  and  the  circuit  can  be  broken  sparklessly  when- 
ever the  current  is  zero  because  the  voltage  is  then  also 
zero.  The  author  shows  that  the  effect  of  resistance 
may  be  compensated  by  superimposing  a  continuous- 
current  pressure,  and  thus  sparkless  breaking  may  be 
secured  also  in  this  case.  Practical  results  confirm  the 
theory. — London  Electrician,  Feb.  4,  1916. 

Telegraphy,  Telephony  and  Signals 

Microphones  and  Microphonic  Contacts. — P.  0.  Peder- 
SEN. — The  author  first  describes  some  simple  experi- 
ments with  microphones  showing  the  great  influence  of 
even  very  minute  displacements  of  the  diaphragm  on 
the  sensitiveness  of  a  microphone.  Increase  of  sensi- 
tiveness  is  always  accompanied  by  an  increase  of  re- 
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sistance  of  the  microphone.  The  resistance  of  the  trans- 
mitter may  equally  be  increased  by  a  transitory  inward 
displacement  of  the  diaphragm  and  by  a  permanent  out- 
ward displacement.  An  arrangement  by  which  the  dia- 
phragm may  be  given  such  a  transitory  displacement 
without  any  danger  of  hurting  the  diaphragm  or  other 
parts  of  the  microphone  is  shown  herewith.  On  the 
flat  spring  ABA  is  fastened  the  press  button  PB  and 
an  insulating  pin  P.  When  the  button  is  pressed,  P 
exercises  a  slight  pressure  on  the  diaphragm  m,  and  the 


ARRANGEMENT    OF    DIAPHRAGM    IN    MICROPHONE 

pressure  ceases  as  soon  as  the  button  is  released.  The 
result  is  a  great  increase  of  resistance  and  a  correspond- 
ing increase  of  sensitiveness.  The  accompanying  table 
shows  some  of  the  results  obtained  with  such  a  trans- 
mitter. Rt  is  the  resistance  just  after  shaking  the 
transmitter,  R2  the  resistance  when  the  button  has  been 
pressed.  It  appears  that  the  ratio  RJRX  has  the  great- 
est value  for  small  currents.  The  normal  current  is  20 
milliamp.,  and  for  30  milliamp.  the  ratio  is  still  about 
2.5.  When  the  transmitter,  before  pressing  the  button, 
is  "packed,"  this  ratio  is,  of  course,  much  greater.  The 
acquired  increase  of  resistance  is  naturally  lost  when 
the  transmitter  is  violently  shaken,  but  it  possesses  a 
remarkable  stability.  The  transmitter  may  be  moved 
about  and  turned  in  all  directions  up  to  angles  of,  say, 
30  deg.  to  40  deg.,  and  still  retain  about  half  of  the 

RATIO  OF  RESISTANCE  TO  MICROPHONE  CURRENT 


Microphone 
Current, 

Resistance 

Ri/Ri 

Milliamp  s. 

jBi,  Ohms 

Ri,  Ohms 

128 
160 
128 

552 
568 
520 

4.31 
3.55 
4.07 

2.5 

116 
128 
120 

520 
592 
608 

4.49 
4.64 
5.06 

128 
128 
144 

604 
616 
528 

4.72 
4.83 
3.67 

10.0 

125 

370 

2.96 

15.0 

113 

295 

2.61 

20.0 

95 

245 

2.59 

30.0 

71 

182 

2.46 

original  increase.  The  author  then  takes  up  the  discus- 
sion of  the  relation  between  the  resistance  and  the 
sensitiveness  of  a  microphone.  The  article  is  to  be  con- 
cluded.— Translated  in  abstract  from  Elektroteknikeren 
in  London  Electrician,  Jan.  28,  1916. 

Miscellaneous 

Protection  Against  Lightning. — 0.  S.  Peters. — A 
long  account,  comprising  127  pages,  of  a  study  of  the 
protection  of  life  and  property  against  lightning.     A 


few  of  the  chief  results  are  as  follows:  Such  evidence 
as  is  available  on  the  effectiveness  of  lightning  rods 
indicates  that,  taking  rods  as  they  come  in  the  general 
run  of  installations,  they  reduce  the  fire  hazard  from 
lightning  by  80  to  90  per  cent  in  the  case  of  houses  and 
by  as  much  as  99  per  cent  in  the  case  of  barns.  Failures 
of  lightning  rods  to  give  adequate  protection  are  in 
many  cases  due  to  neglect  to  make  extended  metallic 
masses  in  proximity  to  the  rods  a  part  of  the  lightning- 
rod  system.  When  these  metallic  masses  are  included 
in  the  system  in  the  proper  manner  the  danger  of  a  flash 
leaving  the  rod  and  penetrating  the  building  is  much 
reduced.  There  are  two  systems  of  protection  in  suc- 
cessful use,  i.e.,  the  contour  system  and  the  point 
system.  Both  systems  present  certain  advantages,  but 
it  seems  that  the  advantages  obtained  in  the  use  of 
points  outweigh  the  advantages  of  the  other  system. 
The  maximum  current  of  a  lightning  flash  may  be  more 
than  20,000  amp.  A  flash  of  lightning  consists  in  most 
cases  of  a  number  of  consecutive  discharges  of  varying 
character  which  follow  each  other  along  the  same  path 
with  very  short-time  intervals  between  them.  The  rate 
of  variation  of  current  at  any  point  of  the  path  of  each 
of  the  consecutive  discharges  of  a  flash  of  lightning  is 
probably  in  most  cases  such  as  to  make  its  effects  similar 
to  those  of  currents  of  frequencies  of  the  order  of 
several  hundred  thousand  cycles  per  second,  with  the 
wave  train  so  rapidly  damped  as  to  make  it  practically 
a  unidirectional  discharge.  The  magnetic  effects  ob- 
served in  many  instances  point  to  either  a  unidirectional 
discharge  or  rapid  damping.  In  fact,  there  seems  to  be 
no  good  reason  for  believing  that  a  lightning  discharge 
is  oscillatory,  although  secondary  effects  from  lightning 
discharges  in  neighboring  conductors  may  be  of  an 
oscillatory  character.  The  instantaneous  potentials 
which  may  be  set  up  between  rod  and  earth  by  a  flash 
of  lightning  because  of  the  resistance  of  the  earth  con- 
nection may  easily  reach  500,000  volts  or  more  with 
earth  connections  of  the  resistance  of  those  ordinarily 
met  with  in  practice.  The  resistivity  of  the  metal  used 
is  not  of  paramount  importance.  The  metals  commer- 
cially available  as  materials  for  lightning  rods,  and 
which  meet  all  of  the  other  requirements  in  greater  or 
less  degree,  are  copper,  aluminum  and  iron.  The  most 
important  property  which  must  be  possessed  by  the 
metal  of  which  a  lightning  rod  is  made  is  resistance  to 
atmospheric  and  soil  corrosion.  To  impart  this  prop- 
erty to  iron  it  must  be  galvanized.  Corrosion  of  copper 
rods  by  smoke  and  gases  can  be  effectively  prevented  in 
most  cases  by  covering  the  rod  with  lead.  The  rods  sold 
at  the  present  time  which  seem  preferable  are  star- 
section  iron  rod  and  tightly  twisted  copper  cable.  The 
most  economical  and  satisfactory  earth  connections  are 
made  with  cast-iron  or  copper  rods  extending  into  the 
earth  to  a  depth  of  from  6  ft.  to  10  ft.,  or  to  a  point 
well  below  the  foundation  walls  of  the  building  to  be 
protected.  The  resistance  of  the  earth  connection  should 
be  made  as  low  as  practicable,  it  being  impossible  in 
most  cases  to  get  too  low  a  resistance.  A  resistance 
which  rises  much  above  15  ohms  or  20  ohms  at  any  time 
should  be  considered  as  excessively  large.  Aerial  ter- 
minals with  points  should  be  installed  at  all  chimneys, 
gables,  points  or  other  projections  toward  which  a 
stroke  of  lightning  might  be  directed.  This  is  because 
a  point  cannot  be  relied  upon  to  protect  objects  other 
than  the  one  upon  which  it  is  placed.  Down  conductors 
should  be  run  in  such  a  way  that  a  stroke  on  any  aerial 
terminal  of  a  structure  will  have  two  or  more  widely 
separated  paths  from  the  foot  of  the  aerial  terminal  to 
earth.  One  path  from  an  aerial  terminal  to  earth  has 
been  found  unsafe,  and  to  have  more  than  two  is  prefer- 
able.— Technologic  Papers,  Bureau  of  Standards,  No. 
56,  Dec.  15,  1915. 
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F.   K.   SLATEK 


F.  K.  Slater,  who  for  the  last  three 
years  has  been  general  superintendent 
of  the  Texas  Power  iV:  Light  Company, 
with  headquarters  at  Dallas,  has  been 
appointed  acting  general  manager  of 
the  company,  succeeding  George  S. 
Haley,  who  resigned  recently.  Mr. 
Slater  is  a  graduate  of  Cornell,  class 
of  1894,  and  after  work  on  the  design 
of  the  new  power  station  for  Columbia 
University  entered  the  organization  of 
the  Otis  Elevator  Company  as  a  design- 
ing engineer.  Upon  the  outbreak  of 
the  Spanish  War  he  served  as  adjutant 
in  the  first  United  States  Volunteer  En- 
gineers, and,  returning  in  1899,  he 
joined  the  forces  of  the  Manhattan 
Railway  Company,  New  York  City, 
which  was  then  converting  its  lines 
from  steam  to  electric  operation.  Later 
he  became  a  member  of  the  engineer- 
ing staff  building  the  New  York  subway, 
being  assistant  engineer  in  charge  of 
direct-current  distribution,  and  later 
principal  assistant  engineer,  of  the  In- 
terborough  Rapid  Transit  Company.  In 
1907  Mr.  Slater  formed  with  H.  N. 
Latey  the  consulting  engineering  firm 
of  Latey  &  Slater,  from  which  he  with- 
drew in  1912  to  go  to  Dallas.  At  the 
time  of  the  St.  Louis  Exposition  in  1904 
Mr.  Slater  served  as  a  member  of  the 
advisory  council  of  the  Electric  Rail- 
way Test  Commission. 

W.  E.  Murchie  has  been  appointed 
manager  for  the  Southern  Indiana  Pow- 
er Company  at  Bedford,  Ind. 

W.  H.  Vorce,  formerly  manager  of 
the  Vermont  Power  &  Manufacturing 
Company  of  St.  Albans,  Vt.,  has  been 
appointed  vice-president  and  general 
manager  of  the  Choctaw  Railway  & 
Light  Company  of  McAlester,  Okla. 

Glen  D.  Bagley,  who  for  the  past  two 
years  has  been  with  the  General  Elec- 
tric Company  in  Schenectady,  N.  Y.,  has 
recently  been  appointed  assistant  pro- 
fessor in  the  University  of  Pittsburgh 
at  Pittsburgh,  Pa.  Mr.  Bagley  was 
graduated  from  the  University  of  Il- 
linois in  1912. 

Andrew  F.  Pope  of  Hull,  Mass.,  has 
been  appointed  manager  of  the  Hull 
municipal  electric  light  plant,  succeed- 
ing Harry  B.  Willard,  who  had  charge 
of  the  plant  for  about  twenty-two  years. 
Mr.  Pope  has  been  connected  with  the 
plant  since  1903  and  for  the  past  two 
years  has  been  superintendent. 
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w.  R.  Bowera  of  New  York,  N.  Y., 
las  been  appointed  manager  of  the 
Union  City  (Pa.)  Electric  Light  &  Pow- 
er Company,  succeeding  R.  W.  Baker, 
who  has  been  transferred  to  Palestine. 
Tex. 

Carroll  1).  Cabaniss  lias  been  appoint- 
ed sales  manager  for  the  Southern  At- 
lanta (Ga.)  district  of  the  Western 
Electric  Company.  Mr.  Cabaniss  has 
been  with  the  Western  Electric  Com- 
pany since  he  left  the  University  of 
Georgia  in  l!)08. 

R.  W.  Baker,  formerly  superintendent 
of  the  Union  City  (Pa.)  Electric  Light 
&  Power  Company,  and  who  is  also 
vice-president  of  the  Interstate  Electric 
Light  &  Power  Company  of  New  York 
City,  has  been  transferred  to  Palestine, 
Tex.,  where  he  will  assume  the  super- 
intendency  of  the  Palestine  Ice  &  Elec- 
tric Light  Company. 

Channing  R.  Dooley,  who  has  been 
appointed  manager  of  the  new  educa- 
tional department  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  has  for  some 
years  been  in  charge  of  the  company's 


educational  activities  and  also  active  in 
the  work  of  the  Society  for  the  Promo- 
tion of  Engineering  Education,  the  edu- 
cational committee  of  the  American  In- 
stitute of  Electrical  Engineers,  and  the 
Association  of  Corporation  Schools.  Mr. 
Dooley  is  a  graduate  of  Purdue  Univer- 
sity, Lafayette,  Ind.,  and  entered  the 
Westinghouse  plant  in  1902.  In  1905  he 
became  connected  with  the  power- 
engineering  department,  devoting  him- 
self particularly  to  rotary  converters 
and  alternating-current  generator  work. 
In  1906  he  was  elected  president  of  the 
Casino  Technical  Night  School  at  East 
Pittsburgh,  which  has  since  grown  un- 
til it  has  more  than  700  students,  prac- 
tically double  the  number  when  Mr. 
Dooley  took  charge. 


R.  S.  WALLACE 


R.  S.  Wallace,  the  new  president  of 
the  Illinois  State  Electric  Association, 
is  vice-president  and  general  manager 
of  the  Central  Illinois  Light  Company 
at  Peoria,  111.  Mr.  Wallace  is  a  native 
of  Illinois  and  a  graduate  of  the  engi- 
neering school  of  the  University  of  Il- 
linois. Entering  the  public  utility  field 
about  fifteen  years  ago,  after  ten  years 
spent  in  different  branches  of  engineer- 
ing work,  he  has  served  the  Central  Il- 
linois Light  Company  and  its  predeces- 
sor companies  as  chief  engineer,  as  de- 
partment superintendent,  and  in  other 
capacities.  During  the  five  years  he  has 
been  in  his  present  position  he  has  been 
instrumental  in  extending  the  com- 
pany's field  of  operation,  which  origi- 
nally was  confined  to  the  city  of  Peoria, 
to  cover  a  large  part  of  the  five  contig- 
uous counties.  The  company  now  ope- 
rates gas,  electric  and  heating  utilities 
in  Peoria  and  in  Pekin  and  supplies 
electric  service  to  twenty-five  other  cit- 
ies and  villages. 

T.  A.  Lees  has  been  appointed  man- 
ager of  the  Manchester  (Mass.)  Electric 
Company,  succeeding  A.  Lovering,  who 
recently  resigned. 

John  A.  Porter,  who  has  been  con- 
nected with  the  Light  &  Development 
Company  of  St.  Louis,  Mo.,  for  the  last 
eight  years  in  the  capacities  of  plant 
manager,  director  and  assistant  to  the 
president,  has  been  elected  vice-presi- 
dent of  the  company.  Mr.  Porter  was 
more  than  twenty  years  the  manager  of 
the  public-utility  companies  at  Paris, 
Tex.,  and  for  the  last  three  years  has 
been  in  the  company's  general  offices  in 
St.  Louis,  although  much  of  his  time 
has  been  spent  outside  among  the  prop- 
erties in  eight  states  where  the  com- 
pany owns  about  thirty  utility  plants. 


Obituary 

John  M.  Eshleman,  author  of  the 
California  utility  commission  law  and 
first  president  of  the  California  com- 
mission, died  at  Indio,  Cal.,  Feb.  28, 
while  en  route  to  Los  Angeles  from 
Washington.  Mr.  Eshleman  resigned 
from  the  commission  in  1914  to  become 
Lieutenant-Governor  of  California,  the 
position  which  he  held  at  the  time  of  his 
death.  Mr.  Eshleman  was  only  thirty- 
nine  years  of  age. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Concentric- Wiring  Devices  for  Installation  in  Existing  Buildings 


In  the  Electrical  World  of  last  week  mention  was 
made  of  the  fact  that  the  General  Electric  Company, 
Schenectady,  N.  Y.,  has  recently  placed  on  the  market 
a  line  of  concentric-wiring  devices,  including  cut-outs, 
junction  boxes,  snap  switches,  sub-bases,  key  and  key- 
less receptacles,  pull  receptacles,  polarity  caps,  fused 
and  fuseless  rosettes,  sockets,  clamps  and  tools.  On 
this  and  the  following  page  we  now  reproduce  illustra- 
tions of  a  number  of  these  devices. 

These  fittings  have  been  developed  for  use  on  single 
circuits  or  660-watt  branch  circuits  in  the  wiring  of 
existing  buildings.  Data  compiled  by  the  committee  on 
wiring  of  the  N.  E.  L.  A.  indicate,  the  manufacturer 
points  out,  that  there  are  in  almost  every  city  numbers 
of  small  houses  which  the  owners  will  not  have  wired 
because  all  of  the  standard  forms  of  wiring  are  more 
or  less  expensive  and,  with  the  present  methods  of  wir- 
ing, it  is  necessary  to  disturb  the  wall  decorations, 
more  or  less,  in  order  to  obtain  neat  installations.  The 
concentric  wire  is  installed  directly  on  the  surface  of 
the  wall  and  can  be  covered  with  paint  or  paper. 

The  fittings  are  arranged  so  that  joints  can  be  quickly 
and  well  made  by  expert  wiremen  and  are  designed  so 


that  the  grounded  sheath  is  continuous  throughout  the 
system.  Because  of  the  possibility  of  injuring  the 
rubber  insulation  on  the  wire,  the  use  of  solder  for  join- 
ing conductors  is  considered  inadvisable.  It  is,  of 
course,  necessary  that  the  outer  sheath  be  carefully 
grounded  at  the  service  switch  so  that  the  whole  system 
will  be  thoroughly  grounded. 

In  the  accompanying  illustrations  are  shown  various 
types  of  surface  devices  which  will  be  most  generally 
used  in  the  smaller  and  more  inexpensive  houses.  Flush 
switches  and  flush  plug  receptacles,  however,  are  also 
being  developed  for  use  with  concentric  wire.  The  man- 
ufacturer also  directs  attention  to  the  fact  that  concen- 
tric-wiring systems  can  be  installed  only  with  special 
permits  from  local  insurance  or  municipal  inspection 
bureaus. 

The  list  prices  range  from  1  cent  for  supporting 
clamps  to  $1.10  for  a  combined  three-wire,  two-circuit 
switch  and  plug  cut-out.  All  these  parts  have  a  stand- 
ard catalog  number  and  are  sold  in  standard  packages 
of  100  each,  with  the  exception  of  the  clamps,  which 
are  sold  in  lots  of  500  each. 

The  wire  shown  herewith  has  for  its  inner  conductor 
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junction  box 
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TYPICAL  INSTALLATION  OF  SURFACE  CONCENTRIC-WIRING  DEVICES 
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a  No.  ii  B.  A  s.   tingle-braided,  rubber-insulated  solid 
win,   National   Electric  Code    tandard.     The  win 
primarilj  an  inner  conductor  surrounded  bj  an  insula) 
tng  wall  ami  jacketed  over  all  with  i  dosed  tinned  sheet 

COpper    Sheath,     folded    longitudinally     around    the    wire. 

with  i  full  lap  giving   uniform  and  double  thickness. 


Combined  switch  and  plug  cut-out)  three-wire,  two-clrcutt ;  out- 
stde  corner  junction  i><>\.  and  Junction  box  for  snap-switch  circuits 


Fluted-eatch  key   receptacle   with   porcelain  base;  and  key,  key- 
less and  pull  sockets  with    >*-in.  caps. 


Supporting  base  for  lighting  fixtures ;  single-pole,  5-amp.,  125- 
volt  indicating  snap  switch  ;  sub-base  for  single-pole  snap  switch, 
and  sub-base  for  long  receptacles,  separable  receptacles  and 
rosettes. 


Pliers  for  cutting  and  stripping  concentric  wire  ;   porcelain   key 
receptacle,  and  separable  receptacle  with  cap. 


V 


Bending  tool  and  clamp   for  supporting   concentric  wires. 


Piece  of  concentric  wire,  showing  metal  sheathing  and   rosette 
(either  fused  or  fuseless). 

The  tinned  sheath  is  soldered  where  it  laps  so  that  it 
forms  a  continuous  water-tight  and  gas-tight  jacket, 
having  a  conductivity  and  carrying  capacity  in  excess 
of  No.  12  B.  &  S.  The  finished  wire  measures  0.22  in. 
over  all. 


The  Insulation  of  Joints  in  High- 
Tension  Cables 

Insulating    Ban  I       ily     Inserted    Between    Conductors,    ;m<l 

Provision*  for   Maintaining  Their  Proper  Relative  Positions 

The  extension  of  polyphase  underground  systems  and 
i  he   increase  of   transmission   voltages  during   recent 

scars   called    lor   by    the  concent  rat  ion   of   electrical    • 
eration   and   hulk   distribution   Of  electrical   energy   have 

attached  increased  importance  to  the  reliability  of  cable 

systems.  While  improvements  in  the  manufacture  of 
cable  have  kept  pace  with  the  increasing  demands  of 
operation,  experience  has  shown  that  the  joint  between 
sections  of  the  cable  is  the  weakest  point. 

The  extremely  unfavorable  conditions,  such  as  lim- 
ited space,  damp  atmosphere,  etc.,  under  which  most 
high-tension  cable  joints  have  to  be  made  has  empha- 


Filhng  Compound 

FIG.    1 — CROSS-SECTION   OF   COMPLETED  JOINT 

Just  inside  the  lead  sheath  protecting  the  joint  and  confining 
the  compound  is  an  insulating  sleeve  which  incloses  three  inter- 
locking cell  partitions  identical  in  form.  The  space  around  the 
conductors  is  filled  with  compound.  This  view  indicates  the  high 
degree  of  insulation  between  conductors,  the  long  leakage  path 
between  cells,  and  particularly  the  close  centering  of  the  con- 
ductors in  their  respective  cells  afforded  by  the  self-supporting 
form  of  insulation  and  by  the  spacing  blocks  at  the  ends. 

sized  for  a  long  time  the  desirability  of  meeting,  if 
possible,  these  handicapping  conditions  by  improve- 
ments in  joining  methods  and  materials.  Such  im- 
provements should,  as  far  as  possible,  accomplish  the 
following  objects:  (1)  minimize  the  time  of  exposure 
of  the  open  ends  of  the  cable;  (2)  facilitate  the  me- 
chanical joining  of  the  conductors  by  soldering  all  three 
at  the  same  time,  thus  avoiding  the  necessity  of  bending 
the  conductor  ends  away  from  their  usual  position;  (3) 
eliminate  the  necessity  of  replacing  insulation  over  the 
exposed  section  of  the  conductors  by  hand-wrapping,  as 
this  has  proved  under  the  best  conditions  to  be  unequal 


FIG.    2 — ASSEMBLED   CELL   PARTITIONS,   INCLOSING   SLEEVE,   AND 
ONE    OF    THE    CONDUCTOR-SPACING   BLOCKS 

The  assembly  shows  that  the  leakage  paths  between  cells  are 
exceedingly  long  and  that  ample  space  is  provided  in  the  cells  for 
filling  compound  to  flow  freely  around  the  conductors  when  they 
are  placed  symmetrically.  The  correct  spacing  is  insured  by 
blocks  like  the  one  shown  at  the  right  of  the  illustration.  These 
blocks  are  placed  in  the  crotch  of  the  conductors  on  each  side  of 
the  joint  and  the  slotted  portion  fitted  over  the  ends  of  the  cell 
partitions  so  that  the  conductors  will  lie  on  the  concave  surfaces 
of  the  blocks  and  thus  be  held  in  definite  relation  with  each  other 
and  the  cell  walls. 

to  the  insulation  on  the  conductors  and  requires  a  great 
deal  of  time  for  wrapping;  (4)  provide  insulation  in 
such  form  as  entirely  to  eliminate  the  variations  and 
uncertainties  due  to  workmanship,  and  so  design  the 
insulation  of  the  joint  that  it  is  reduced  to  a  simple 
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mechanical  assembly  of  parts  that  when  assembled  must 
necessarily  be  in  the  proper  position  and  uninjured. 

To  meet  these  conditions  and  produce  a  joint  insu- 
lation which  will  equal  that  of  the  cable,  the  materials 
and  joining  method  described  below  have  been  devel- 
oped. The  insulation,  known  as  "Conducell,"  comprises 
a  seamless  outer  sleeve  of  a  material  (micanite)  of  high 
dielectric  strength  and  three  identical  inner  sections  of 
such  shape  that  they  may  be  assembled  singly  after  the 
three  conductors  are  metallically  joined.  When  the 
three  parts  are  assembled  there  is  an  unusually  long 
leakage  path  between  conductors.  Furthermore,  the 
spacing  around  each  individual  conductor  is  elliptical, 
so  that  ample  room  is  provided  for  the  filling  compound 
to  flow  freely  into  all  spaces  and  leave  no  voids.  The 
three  inner  sections  when  assembled  interlock  and  pre- 
sent a  uniform  circular  contour  on  their  outer  surface 
over  which  the  seamless  sleeve  may  be  drawn.  These 
insulating  barriers  are  held  in  positive  relation  to  the 
conductors  by  means  of  porcelain  blocks  like  the  one 
shown  herewith.  The  blocks  insure  equal  separation 
and  amount  of  insulation  between  each  conductor,  as 
well  as  between  them  and  the  lead  sheath.  The  relation 
of  parts  and  the  method  of  assembling  them  are  indi- 
cated in  the  accompanying  illustrations.  It  will  be 
noted  that  the  length  of  exposed  individual  conductor 
is  relatively  short,  resulting  in  materially  reduced  over- 
all dimensions  of  the  joint. 

One  important  feature  not  clearly  brought  out  by  the 
illustrations  is  the  facility  with  which  this  insulation 
may  be  assembled  around  the  conductors.  The  three 
inner  sections  are  identical  in  shape  and  entirely  sepa- 
rate from  each  other.  Owing  to  their  shape,  they  may 
be  placed  between  their  respective  conductors  and 
brought  into  final  position  very  readily.  The  operation 
requires  only  a  few  minutes  and  no  assistance  from  the 
splicer's  helper.  Besides  reducing  the  cost  of  labor, 
this  method  of  assembly  minimizes  the  length  of  ex- 
posure of  the  cut  ends  of  the  insulation  to  the 
atmosphere. 

The  "Conducell"  insulation  is  furnished  in  three 
standard  sizes  designed  for  various  voltages  used  in 
high-tension  transmission  as  follows: 

For  2000-volt  to  9000-volt  circuits— 8  in.  long,  4 
in.  outside  diameter,  %  in.  thick. 

For  10,000-volt  to  14,000-volt  circuits— 8  in.  long,  4 
in.  outside  diameter,  3/16  in.  thick. 

For  15,000-volt  to  25,000-volt  circuits— 8  in.  long,  5 
in.  outside  diameter,  3/16  in.  thick. 


Each  set  is  provided  with  spacing  blocks,  as  already 
illustrated,  packed  in  cartons  for  protection  in  handling. 
Continued  tests  on  various  sizes  of  commercial  joints 
of  this  type  have  shown  that  they  will  withstand  200 
per   cent    normal    potential    indefinitely    and    that    the 
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TemDerature 

FIG.     6 — EFFECT    OF    TEMPERATURE    ON     DIELECTRIC     LOSSES    IN 
CABLES    AND    ON     HARDNESSES    OF    VARIOUS    JOINT- 
FILLING   COMPOUNDS 

ultimate  break-down  is  higher  than  that  of  the  cable 
itself,  resulting  in  a  joint  that  has  a  permanent  value 
higher  than  that  of  the  cable. 

In  developing  a  compound  for  use  with  this  type  of 
joint  it  was  concluded  that  the  following  characteristics 
are  desirable:  At  normal  temperature  the  compound 
should  not  become  so  hard  as  to  crack  in  case  of  shock 
or  displacement.  Furthermore,  it  should  be  soft  enough 
to  conform  slowly  to  the  shape  of  its  container  in  case 
of  displacement  or  movement  of  the  cable,  and  should 
drive  to  the  surface  any  bubbles  that  may  have  been 
caused  in  the  process  of  filling,  thus  largely  eliminating 
the  possibility  of  deterioration  from  ozone.  While 
slight  plasticity  is  desired  at  normal  temperatures,  the 
viscosity  should  not  change  materially  between  the  nor- 


FIGS.   3,  4   AND  5 — STEPS   IN   THE  PROCESS  OF  ASSEMBLING  JOINT 

In  Fig.  3  are  shown  three  conductors  of  a  joint  after  soldering  held  in  relatively  fixed  positions  at  the  proper  spacing  by  blocks 
placed  in  the  crotch  of  the  conductors  on  each  side  of  the  joint.  The  outer  insulating  sleeve  is  at  one  side  to  permit  working  on  the 
joint.  Below  it  are  the  three  insulating  cell  partitions.  Fig.  4  shows  the  cell  partitions  being  inserted  between  conductors.  When 
these  have  been  assembled  they  interlock,  forming  elliptical-shaped  cells  around  the  conductors  and  presenting  a  smooth  cylindrical 
surface.  Over  this  is  drawn  the  outer  sleeve,  making  the  completed  assembly  appear  as  in  Fig  5.  The  latter  affords  a  comparison  of 
the  relative  proportions  of  the  insulating  sleeve  and   exposed  cable. 
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innl  and   maximum  temperatures  at   which  ■  cabl< 
ever  operated.     Immediately  above  the  maximum  cable 
temperature  and  within  the  minimum  additional  t «-m 
perature  change,  the  viscosity  curve  should  be 
to  thai  of  a  fluid  Ible     The  last  mentioned  char 

a  tiuitl  state  through  the  widest  po 
sible  rai  temperature  which  ma]   be  encountered 

during  pouring  of  the  compound  and  while  it  is  imparl 
ing  heat  to  the  remainder  of  the  .i<»int. 

The  accompanying  curves  afford  comparison  of  the 


character!  tics  ol  a  compound  which  is  recommended 
and  known  as  "Condulene"  with  other  compounds  now 
on  the  market,  in  addition  to  possessing  the  advan- 
tages   shown    by    the    Curves,    this    new   compound,    the 

manufacturers  declare,  has  the  usual  characteristics  of 

most  of  the  materials  used  for  similar  purposes,  is  mod- 
erate in  price,  has  high  and  Stable  dielectric  value,  and 
is    easily    handled.       "Conduced"    and    "Condulene"    are 

manufactured  by  the  Mica  insulator  Company,  <>k 
church  Street,  New   York  City. 


Panclboard 

The  busbars  <>n  tin-  panelboarda  be 
ing  manufactured  by  the  George  Cut- 
ter Company  of  South  Bend,  iml.,  arc 

superimposed  UDOn  each  other  instead 
of  being  placed  side  by  side,  as  is  the 
usual  practice.  The  neutral  busbar  in 
this  arrangement  18  made  the  top  mem- 
ber, BO  that  it,  with  its  branch  bars, 
forms  a  protective  covering  over  the 
live  buses  of  the  panel.  In  this  way 
the  danger  of  unskilled  workmen  com- 
ing in  contact  with  live  parts  is  prac- 
tically eliminated  and  the  danger  of  ac- 
cidental short-circuits  caused  by  metal 
pieces  striking:  across  the  busbars  is 
reduced  to  a  minimum. 

This  arrangement  of  the  buses  pos- 
sesses a  further  advantage  in  that  it 
permits  all  panels,  regardless  of  whe- 
ther they  are  two-wire  or  three-wire 
panels  and  regardless  of  their  number 
of  circuits  or  current  rating,  to  be  made 
of  uniform  width.  This  uniformity,  of 
course,  is  an  aid  to  building  designers, 
since  it  eliminates  the  necessity  of  look- 
ing up  panel  widths  whenever  one  is  to 


-nap  switches.  When  either  of  the  lat- 
ter two  types  are  employed  they  are 
covered  with  black-composition  insulat- 
ing caps.  The  porcelain  sockets  are  also 
I  black  BO  that  a  completed  panel 
presents  a  harmonious  black  and  copper 
finish. 

The  photograph  herewith  shows  one 
of  the  fifteen  "dead-front"  panelboards 
used  to  serve  410  circuits  in  the  New 
Morrison  Hotel  at  Chicago.  This  par- 
ticular board  is  only  58  in.  high  and  7 
in.  wide  and  carries  twenty  circuits  be- 
sides  a    100-amp.   main   switch. 


A  30-Volt  Lighting  Set 

The  "Midget"  seven-lamp  (16-cp.)  30- 
volt  lighting  outfit  shown  herewith  has 
recently  been  brought  out  by  the  Main 
Electric  Manufacturing  Company,  500 
Aiken  Avenue,  Pittsburgh,  Pa.  The  set 
is  mounted  on  a  skid  to  make  it  a  porta- 
ble unit  and  may  be  operated  by  a  gas- 
oline engine  of  the  proper  rating.  The 
outfit  is  self-contained  and,  according  to 


pole,  single-throw  switches,  automatic 
circuit-breaker,  rheostat,  cartridge 
fuses,  etc.  It  is  also  provided  with  a  re- 
sistance coil  for  cutting  down  the  volt- 
age of  the  dynamo  when  the  lights  are 
drawn  at  the  time  of  charging.  The 
battery  is  of  the  fifteen-cell  inclosed 
type  (hard-rubber  jars)  and  is  mounted 
in  one  tray.  It  has  a  capacity  of  35 
amp.-hr.  The  generator  operates  at  40 
volts  and  is  rated  at  200  watts. 


Ornamental  Wall  Brackets 

To  meet  the  demand  for  plain,  heavy, 
substantial  brackets  which  will  be  in 
keeping  with  the  architecture  of  com- 
mercial and  public  buildings,  the  Her- 
wig  Art  Shade  &  Lamp  Company,  2140 
North  Halsted  Street,  Chicago,  111.,  has 
brought    out    the    two    brackets    shown 


W  '§? 


TWENTY-CIRCUIT    PANELBOARD 


SEVEN-LAMP   GENERATING    SET 


K1G.    1 — BRACKET    WITH    TWO    SUPPORTS 


be  used.  Moreover,  the  panels  are  from 
2  in.  to  4  in.  narrower  than  usual.  The 
boxes  required  for  these  panels  are  no 
deeper  than  those  ordinarily  used,  be- 
cause box  depth  is  controlled  in  both 
cases  by  the  height  of  the  space  taken 
by  the  fuses. 

The    panels    can    be    equipped    with 
knife  switches,  push-button  switches  or 


the  manufacturer,  complete  in  every  de- 
tail. The  small  slate  switchboard  can 
be  folded  for  shipping  purposes.  All 
wiring  between  dynamo,  battery  and 
switchboard  is  done  in  the  factory,  so 
that  it  is  ready  for  operation  immedi- 
ately after  delivery.  The  switchboard 
contains  a  double-reading  ammeter, 
double-pole,    double-throw    and     single- 


herewith.  Brackets  of  the  style  shown 
have  been  installed  on  substations,  tele- 
phone buildings,  police  stations,  fire- 
houses,  municipal  buildings  and  com- 
mercial houses.  The  wall  bracket  shown 
in  Fig.  2  measures  10.75  in.  to  the  top 
of  the  holder  and  10.5  in.  from  the  wall 
to  the  center  of  the  bracket.  The  back 
plate  is  7.5  in.  by  9.75  in.  and  the  holder 
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is  6  in.  in  diameter.  The  bracket  shown 
in  Fig.  1  measures  28  in.  to  the  top  of 
the  holder  and  7.5  in  from  the  wall  to 
the  center  of  the  bracket.  It  is  pro- 
vided   with    a    3-in.    body    and    a    6-in. 


FIG. 


-WALL      BRACKET      WITH      SINGLE 
SUPPORT 


holder.  The  upper  back  plate  is  5.5  in. 
by  7  in.  Both  brackets  are  of  cast  metal 
and  are  finished  in  a  weatherproofing 
paint  of  dull  black. 


Service  Entrance  Caps 

A  new  line  of  type  FM  "caplets,"  as 
they  are  called,  has  recently  been  placed 
on  the  market  by  James  C.  Phelps, 
Springfield,  Mass.,  for  whom  L.  E.  Fro- 
rup  &  Company,  232  Greenwich  Street, 
New  York,  are  sole  selling  agents.  The 
fittings  are  designed  to  save  time  for 
the  contractor  and  to  give  a  first-class 
job  when  installed.  They  are  weather- 
proof and  will  not  rust  or  corrode,  it  is 
declared,  under  any  condition.  The 
body  piece  is  screwed  on  the  conduit, 
the  conduit  attached  to  the  building, 
and  the  wires  drawn  in  and  bent  down. 
The  cap  piece  is  then  set  over  the  wires 
and  the  screws  tightened.  The  screws 
are  placed  in  holes  in  the  upper  side  of 
the  cap  piece,  so  that  they  will  not  drop 
out  when  putting  the  cap  on.    The  same 


CAP    FOR    SERVICE    ENTRANCE 

fitting  may  be  used  for  either  two  or 
three  wires.  To  make  it  a  three-wire 
fitting  it  is  only  necessary  to  break  off 
the  lip  that  covers  the  middle  hole  in 
the  cap  piece. 


Combined    Concrete    Signpost 
and  Lighting  Pole 

In  the  accompanying  illustration  is 
shown  a  concrete  standard  which  may 
be  utilized  both  as  a  signpost  and  a 
lighting  pole  and  which  should  prove 
especially  attractive  in  rural  or  subur- 
ban districts.  The  pole  is  reinforced  by 
six  %-in.  deformed  steel  rods  running 
the  full  length  of  the  post.  It  carries 
an  0.5-in.  conduit  throughout  its  length 
and  is  14  ft.  high,  4  ft.  of  the  pole  usu- 
ally being  below  ground.  The  pole  is 
9  in.  in  diameter  close  to  the  top  and 
is  beveled  to  a  diameter  of  4  in.  at  the 
extreme  top.  The  pole  weighs  complete 
600  lb.  The  guide  arms  are  inserted  in 
such  a  way  as  to  make  them  non-remov- 
able except  by  breaking  them  to  pieces. 
The  base  is  made  in  two  sections,  so 
that  the  guide  arms  of  the  upper  sec- 
tion may  be  readily  regulated  to  point 
at  any  angle.  The  lamp  is  inclosed  in 
a  globe  at  the  top  of  the  pole  as  shown 
and  throws  light  on  either  side  of  each 


CONCRETE 


LIGHTING     POLE 
ARMS 


WITH     GUIDE 


guide  arm,  thus  illuminating  the  arms 
completely  at  night.  The  pole  is  being 
placed  on  the  market  by  the  Auer  Con- 
crete Guard  Rail  Company,  White 
Plains,  N.  Y. 


Push-Button    Control    System 
for  Cylinder  Printing  Presses 

The  important  features  of  a  newly 
developed  printing-press  control  system 
which  is  being  manufactured  by  the 
Kimble  Electric  Company  of  634  North- 
western Avenue,  Chicago,  may  be  sum- 
marized as  follows:  Pre-set  inching 
torque,  pre-set  running  speed,  dynamic 
braking  on  all  stops,  no-voltage  release, 
wide  range  of  speed  control  subdivided 
into  small  steps,  and  avoidance  of  waste 
of  electrical  energy  at  reduced  speeds. 

The  equipment  includes  a  single- 
phase  series  neutralized-type  motor,  a 
control  panel  containing  an  auto-trans- 
former and  other  auxiliaries,  and  the 
required    number    of    push-button    stop 


stations.  On  the  control  panel  are  two 
dials  for  speed  control,  one  giving  speed 
changes  in  large  steps  and  the  other  in 
small  steps,  so  that  a  very  wide  speed 
range  is  available  by  very  small  steps. 


FIG.    1 — MAIN    CONTROL    STATION,    SHOW- 
ING  FLUSH    STARTING  AND   PROJECTING 
STOP   BUTTONS,   AND    CONTACTORS 

The  speed  can  be  regulated  while  the 
motor  is  running  or  can  be  pre-set  for 
any  particular  job  and  not  disturbed 
during  the  entire  run.  By  this  system 
the  motor  always  starts  with  the  same 
amount  of  torque  regardless  of  the  po- 
sition of  the  speed-control  levers  on  the 
magnet-switch  panel.  The  torque  with 
which  the  motor  starts  may  be  regu- 
lated by  transferring  an  adjustable  wire 
W  on  the  switch  panel  from  one  stud 
to  another  on  the  speed-control  dial. 

There  are  three  buttons  in  the  main 
station,  the  "inching"  button,  the  "run" 
button  and  the  "stop"  button.  Pres- 
sure on  the  inching  button  starts  the 
press,  which  runs  as  long  as  the  button 
is  pressed,  and  upon  release  is  stopped 
by  dynamic  braking.  All  stops  are 
dynamic-brake  stops,  whether  the  stop 
is  caused  by  pressing  any  of  the  stop 
buttons  or  by  failure  of  the  supply  volt- 
age, or  from  any  other  cause.  The 
speed  or  torque  of  the  motor  when  inch- 
ing is  capable  of  adjustment  to  suit  in- 
dividual   conditions,    a    stronger   torque 


FIG.  2 — CONTROL  PANEL,  SHOWING  SPEED- 
CONTROL  LEVERS  AND   MAGNET   SWITCH 

being  desirable  in  some  cases  than  in 
others.  The  adjustment  of  the  torque 
of  the  motor  when  inching  is  distinct 
from  the  adjustment  of  the  running 
speed,  neither  of  these  adjustments  dis- 
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turbing  the  other.  With  this  tnngi< 
merit  it  i  po  ibis  to  i  .1  tic:i\  y  motor 
torque  I  mi',  without   i  sgard  to 

the  motor  torque  required  for  running, 
winch  letter  may  be  much  heavier  or 
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Field 


FIG.      3 — COMPLETE      CONNECTIONS      FOR 
INCHING,   RUNNING  AND   STOP   PUSH- 
BUTTON  CONTROL 

lighter  than  that  required  for  starting. 

Pressure  on  the  running  button 
starts  the  press  with  the  same  motor 
torque  as  that  obtained  when  the  inch- 
ing button  is  pressed,  this  torque  con- 
tinuing to  act  as  long  as  the  running 
button  is  held  closed.  When  the  run 
button  is  released  the  torque  of  the  mo- 
tor changes  from  the  pre-set  starting 
value  to  the  pre-set  running  value,  and 
the  printing  press  then  runs  at  the  pre- 
set running  speed. 

Pressure  on  the  "stop"  button  stops 
the  press,  the  motor  giving  a  very  pow- 
erful dynamic  braking  action.  Rough 
tests  have  shown  that  a  19-in.  by  28-in. 
press  running  3000  impressions  a  min- 
ute is  stopped  by  the  dynamic  brake  in 
about  one-half  turn.  The  stop  button 
projects  above  the  others  so  that  a  ran- 
dom swing  of  the  operator's  open  hand 
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against  the  group  of  buttons  is  all  that 
is  necessary  when  making  a  stop.  The 
feature  of  no-voltage  release  is  in- 
cluded; if  the  supply  voltage  is  inter- 
rupted for  any  cause,  the  motor  will  not 
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mi-aii i  ■  saving  In  electrical  energy,  and 
from  the  standpoint  of  the  power  com- 
pany since  it  mean  comparative  free- 
dom from  I  he  70ltagfl  disturbances  ordi- 
narily c.iu  ed  by  the     tailing  of  motors 
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sheet"  stops,  "no-sheet"  stops  and  cross- 
wise stops  may  be  employed.  If  de- 
sired the  stopping  stations  can  be  made 
to  lock  in  the  off  position,  thus  provid- 
ing a  further  safety-stop  feature. 

a,      £.        /  *  -      Handle 


and  makes  it  possible  to  install  these 
motors  on  circuits  where  three-phase 
motors  could  not  be  employed. 
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FIG.    5 — STARTING-TORQUE    CHARACTER- 
ISTICS 

The  speed  of  the  motor  is  regulated 
by  varying  the  voltage  applied  to  it, 
this  voltage  being  in  turn  controlled  by 
means  of  the  auto-transformer  mounted 
on  the  back  of  the  control  panel.  This 
method  of  control  does  not  involve  the 
loss  of  energy  in  resistances  and  is 
therefore  economical.  The  over-all  effi- 
ciency of  the  drive  at  full  speed  is  high 
because  the  system  of  control  avoids  re- 
sistance losses. 

Th,e  single-phase  motor  used  with  this 
system  operating  on  a  sixty-cycle  cir- 
cuit can  develop  full-load  starting 
torque  with  a  starting  current  of  about 
40  per  cent  of  full-load  current,  and  can 
develop  other  values  or  torque  with  cur- 
rents about  in  the  same  proportion. 
When  the  motor  is  operated  on  twenty- 
five-cycle  energy  the  ratio  of  starting 
current  to  running  current  is  even 
lower.  This  advantage  of  low-starting 
current  is,  of  course,  desirable  from  the 
standpoint  of  the  press  owner  since  it 


Conduit  Fittings 

A  new  type  of  conduit  fitting  desig- 
nated by  the  manufacturer,  Charles  G. 
Robin,  48  Warren  Street,  New  York,  as 
a  "C.G.R.  pipelet"  is  shown  herewith 
and  is  designed  for  use  at  the  ends  of 
exposed  iron  conduit  or  BX  cable  for 
separating  and  insulating  the  wires  as 
they  leave  the  conduit.  The  manufac- 
turer also  points  out  that  it  may  be  uti- 
lized  for   all   combination   work,  motor 


FITTING    FOR    USE   ON    END    OF    EXPOSED 
CONDUIT 

installations,  meter  loops  or  wherever  a 
"condulet"  is  necessary.  The  device  is 
being  made  in  three  sizes — xk  in.,  %  in. 
and  1  in. — all  of  which  are  designed  to 
accommodate  three  wires. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M anufacturing ,  Selling 

and  Central-Station  Fields 


Date  for  Annual  Meeting  of  Associated  Manu- 
facturers of  Electrical  Supplies 

The  annual  meeting  of  the  Associated  Manufacturers 
of  Electrical  Supplies  will  be  held  on  March  16  in  New 
York  City.  In  the  afternoon  at  2  o'clock  the  business 
session  of  the  meeting  will  be  called  at  the  Hotel  Bilt- 
more,  New  York  City.  The  executive  and  associate 
representatives  of  member  companies  have  been  asked 
to  attend  this  session  in  order  that  the  important  mat- 
ters to  be  presented  at  the  first  annual  meeting  of  the 
association  may  receive  consideration  by  all  its  mem- 
bership. After  the  business  session  of  the  association, 
at  which  is  to  occur  the  election  of  new  members  to  the 
board  of  governors,  the  regular  organization  meeting 
of  the  board  of  governors  will  be  called.  The  evening 
session  will  be  a  social  event,  with  dinner,  speakers, 
music,  etc. 


Illinois  Association  to  Do  Intensive  Work 

The  delegates  to  the  Illinois  State  Electric  Associa- 
tion convening  at  Champaign,  111.,  Feb.  23  and  24,  held 
one  executive  session  in  addition  to  carrying  out  the 
scheduled  program.  At  that  meeting  it  was  the  con- 
sensus of  opinion  that  the  association  had  not  been  per- 
forming for  the  industry  many  things  which  a  well- 
conducted  association  can  do.  With  the  end  in  view  of 
learning  what  a  State  association  can  do  and  how  it  can 
do  it,  D.  L.  Gaskill  of  Greenville,  Ohio,  secretary-treas- 
urer of  the  efficiently  operated  Ohio  Electric  Light 
Association,  was  asked  to  tell  the  delegates  about  the 
constructive  work  that  has  been  done  and  is  being  done 
by  the  Ohio  association.  Acting  upon  this  invitation, 
Mr.  Gaskill  delivered  a  forceful  and  instructive  talk, 
pointing  out  what  he  considered  to  be  the  elements  of 
success  in  association  building. 

Following  Mr.  GaskilPs  talk,  the  executive  committee 
of  the  Illinois  association  was  instructed  to  revise  the 
organization's  constitution  and  by-laws  at  an  early  date. 
At  the  same  meeting  the  following  officers  were  elected 
for  the  ensuing  year:  President,  R.  S.  Wallace,  Peoria; 
vice-president,  Harry  0.  Channon,  Quincy;  secretary- 
treasurer,  R.  H.  Abbott,  Petersburg;  executive  commit- 
tee, E.  MacDonald  of  Lincoln,  H.  E.  Chubbuck  of 
Peoria,  Frank  J.  Baker  of  Chicago,  J.  J.  Frey  of  Hills- 
boro,  and  E.  W.  Smith  of  Kewanee. 

The  technical  part  of  the  program  consisted  of  five 
papers — "Boiler  Efficiency,"  "Electric  Cooking,"  "Volt- 
age Regulation,"  "Rate  Schedules,"  and  "Steam-Heat- 
ing Plants." 

Speaking  on  "Voltage  Regulation,"  Prof.  Ellery  B. 
Paine  of  the  University  of  Illinois  pointed  out  some  of 
the  factors  that  determine  regulation  and  cited  some  of 
the  fundamental  theories  useful  in  calculating  distribu- 
tion-line characteristics. 

Prof.  Morgan  Brooks  of  the  University  of  Illinois,  in 
a  paper  on  "Rate  Schedules  for  Towns  of  2500  or  Less," 
declared  that  electrical  rates  should  be  simplified.  As 
a  substitute  for  lighting-rate  schedules  which  base  their 
readiness-to-serve  charge  on  the  number  of  sockets 
Professor  Brooks  suggested  a  schedule  basing  that 
charge  on  the  floor  area  to  be  lighted.     His  position  in 


this  matter  was  sharply  attacked  by  Martin  J.  Insull 
and  John  G.  Learned  of  Chicago  and  others.  It  seemed 
to  be  the  consensus  of  opinion  of  operating  men  that 
the  establishment  of  any  rate  schedule  must  be  accom- 
panied by  much  educational  work  to  show  the  public  the 
justification  of  the  rate. 

A  paper  by  H.  R.  Wetherall  of  Peoria,  111.,  entitled 
"Are  Steam-Heating  Plants  Profitable?"  set  forth  the 
opinion  that  with  proper  rates,  conditions  and  manage- 
ment central-station  heating  business  can  be  operated 
conjointly  with  electric  lighting  on  a  paying  basis  in 
towns  of  more  than  5000  population. 

The  convention  was  attended  by  about  seventy-five 
central-station  men.  The  attendance  at  the  annual 
banquet  was  about  175. 


Power  Company  Forms  Electric-Furnace  Com- 
pany to  Increase  Load-Factor 

In  order  to  utilize  the  present  off-peak  power  and  the 
additional  off-peak  power  which  will  come  with  the  con- 
templated increase  in  the  company's  plant,  the  Penn- 
sylvania Water  &  Power  Company,  which  supplies  the 
Consolidated  Gas,  Electric  Light  &  Power  Company  of 
Baltimore,  Md.,  with  power,  has  formed  the  Shawinigan 
Electro-Products  Company.  This  company,  which  is 
chartered  in  the  State  of  Maryland  for  the  purpose  of 
manufacturing  and  selling  electric-furnace  products, 
has  purchased  property  adjoining  the  property  of  the 
Baltimore  substation,  and  a  10,000-hp.  electric  furnace 
plant  has  been  erected  and  was  put  in  operation  Dec. 
22.  The  capacity  of  the  furnace  is  30  tons  a  day  or 
10,000  tons  a  year,  and  contracts  have  already  been 
signed  for  6000  tons  to  be  delivered  during  1916  to 
domestic  concerns.  The  foreign  demand  is  so  great  that 
every  ton  produced  can  be  sold  at  a  handsome  profit. 
The  gross  earnings  from  power  used  will  approximate 
$150,000. 

In  connection  with  the  investigation  that  resulted  in 
the  Shawinigan  company  being  formed,  Charles  E.  F. 
Clark,  president  of  the  Pennsylvania  Water  &  Power 
Company,  says: 

"In  order  to  provide  for  the  requirements  of  cus- 
tomers it  is  necessary  to  install  a  sufficient  amount  of 
equipment  to  take  care  of  their  extreme  or  peak  de- 
mand, consequently  a  large  proportion  of  capital  in- 
vestment is  unremunerative  during  quite  a  portion  of 
each  year — a  condition  which  is  common  with  all  power 
companies.  Obviously,  the  ideal  condition  would  be 
to  have  a  100  per  cent  load-factor,  or  the  invested  cap- 
ital remunerative  every  hour  of  the  day  throughout  the 
year.  The  management  of  the  company  has  given  much 
study  along  this  line  and  finally  determined  that  the 
development  of  electric-furnace  usage  was  the  natural 
means  for  producing  the  desired  results. 

"Investigation  also  disclosed  that  these  electric  fur- 
naces should  be  operated  by  the  power  company,  as  it 
would  be  quite  impossible  to  contract  with  outside  cap- 
ital for  power,  owing  to  the  necessity  of  electric-fur- 
nace power  being  used  as  and  when  the  power  company 
sees  fit  for  its  best  purposes.  It  develops,  therefore,  that 
electric-furnace  operation  is  a  natural  adjunct  of  the 
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Public  Service  Commission  News 
Idaho  Commission 

Called  upon  to  determine  which  one  of  two  applicants 
i  certificate  of  convenience  and  necessity  to  install 

la  planl  in  the  city  of  Idaho  Falls  should  have  prefer 
e,  the  Public  Utilities  Commission  of  Idaho  has  de- 
cided in  favor  of  William  I).  Wilcox,  representing  Chi- 
cago Capital,  as  againsl  J.  A.  Jones.  The  latter  applicant 
failed  to  present  a  definite  and  tangible  plan.  Mr. 
Wilcox  did  so,  yet  Mr.  Jones  tiled  the  first  application 
for  the  certificate  or  righl  to  enter  the  field.  "We  are 
met  at  the  threshold,"  says  the  commission  in  its  order, 
"with  the  proposition  as  to  what  weight  should  be  given 
the  application  of  Jones  by  reason  of  its  priority  alone. 
If  all  other  conditions  and  facts  surrounding  the  two 
applications  were  equal,  then  the  preference  should  be 
given  to  the  party  first  making  proper  application 
therefor.  The  policy  of  this  commission  is  now  and  has 
been  ever  since  its  establishment  that  public  utilities  of 
this  character  should  have  a  monopoly  of  the  field  so 
long  as  they  give  the  public  adequate  service  at  reason- 
able rates.  In  fact,  we  feel  confident  that  neither  of 
these  applicants  would  desire  a  certificate  if  he  felt  that 
the  right  were  going  to  be  granted  to  both.  .  .  .  The 
controlling  factor  in  a  controversy  of  this  kind  is  the 
public  convenience  and  welfare.  Making  a  concrete 
application  of  that  rule  to  the  present  proceeding,  the 
question  naturally  arises:  Which  one  of  these  appli- 
cants will  be  able  to  render  the  best  service  to  the  pub- 
lic?" The  commission  then  casts  its  lot  with  Mr. 
Wilcox.  He  is  to  have  till  June  to  commence  work  and 
until  October,  1917,  to  complete  the  gas  system  ready 
for  service  to  consumers. 

The  commission  has  conducted  a  hearing  into  the 
application  of  the  city  of  Pocatello  for  a  certificate  to 
install  a  municipal  water  system  and  has  permitted  the 
Pocatello  Water  Company  to  intervene.  This  case  is  one 
that  represents  a  long-drawn-out  fight  between  the  city 
and  the  water  company,  formerly  owned  by  James  A. 
Murray  of  Butte.  He  is  said  to  have  transferred  his 
interests  to  Alexander  Murray.  Shortly  after  the  com- 
mission was  created  it  handed  down  an  order  directing 
the  water  company  to  make  improvements  costing  more 
than  $100,000.  An  appeal  from  the  order  was  taken  to 
the  Supreme  Court,  and  the  tribunal  reversed  the  com- 
mission's findings  in  a  celebrated  opinion.  Since  then 
the  city  has  come  in  and  asked  for  a  certificate  to  install 
a  municipal  plant,  having  failed  in  negotiations  to  pur- 
chase the  company's  system. 

Arizona  Commission 

Adding  its  weight  to  the  decision  previously  made  by 
other  commissions,  the  Arizona  Corporation  Commis- 
sion has  decided  that  a  public-service  company  must 
furnish  service  upon  request  under  normal  conditions. 
Accordingly  the  Miami  Electric  Power  Company  will 
be  compelled  to  furnish  electrical  service  to  the  resi- 
dents in  the  Live  Oak  and  the  Inspiration  additions  to 
the  town  of  Miami. 

Several  weeks  ago  a  number  of  the  residents  of  those 
additions  filed  a  complaint  with  the  commission,  stating 
that  the  service  company  had  refused  to  extend  its 
wires  to  those  sections  and  that  it  had  repeatedly  re- 


in ni  in  supply  service  to  the  petitioners.     The  com 

pain,   it    appeared,  had  laid  out   the  Original  town  site  hI 

Miami,  and  did  nut  care  t<>  furnish  power  to  or  reci 
nize  ni  any  way  the  several  additions  which  had  been 
laid  out  subsequenl   to  tin1  establi  hmenl  "i   the  orig- 
Inal  town.    The  members  of  the  commission  held  thai 

as  the  power  company  was  to  hr  regarded  as  a  public- 
Ice  corporation,  there  was  no  reason  why  it  should 
not  extend  its  lines  to  the  additions  which  had  been  laid 
out  adjoining  the  city  of  Miami.  The  electric  company 
is  given  until  March  10,  1910,  in  which  to  comply  with 
the  commission's  order. 

Wisconsin  Commission 
The  .lanesville  (Wis.)  Electric  Company,  having 
abandoned  direct-current  service  in  certain  sections  of 
the  city,  is  ordered  to  purchase  all  direct-current  equip- 
ment rendered  useless  at  a  price  to  be  ascertained  by 
methods  prescribed  in  the  order,  or  to  reimburse  each 
consumer  for  the  difference  between  the  prescribed  price 
and  the  sum  actually  received  for  the  equipment  when 
sold  by  the  consumer. 

New  York  Commissions 
The  Public  Service  Commission  for  the  Second  Dis- 
trict has  approved  the  application  of  the  Depew  & 
Lancaster  Light,  Power  &  Conduit  Company  for  per- 
mission to  extend  the  life  of  its  franchise  from  1946 
to  1956.  This  step  was  taken  so  that  the  life  of  some 
of  the  company's  securities  might  not  exceed  the  life 
of  the  franchises. 

Connecticut  Commission 
The  Public  Utilities  Commission  of  Connecticut  has 
issued  the  following  order:  "Each  utility  owning  or 
having  the  custody  and  maintenance  of  a  pole  or  other 
structure  used  for  supporting  electrical  conductors  shall 
on  or  before  Oct.  1,  1916,  mark  said  pole,  post  or  other 
structure  with  a  designating  mark  or  symbol  indicating 
the  utility  so  owning  or  having  the  custody  and  main- 
tenance thereof  and  a  number  by  which  the  location  of 
each  pole  or  structure  may  be  described;  provided, 
however,  that  such  utilities  will  not  be  required  to  mark 
more  than  every  fifth  pole  upon  a  through  or  trunk  line 
of  poles  in  a  rural  district,  and  provided  further,  that 
the  mark  of  no  utility  other  than  the  one  owning  or 
'having  the  custody  and  maintenance  shall  be  required 
on  jointly  used  poles." 

Missouri  Commission 

The  Missouri  Public  Service  Commission  has  granted 
the  request  of  the  Southwestern  Telephone  &  Telegraph 
Company  (the  Bell  company)  to  put  into  effect  on  April 
1  a  modified  schedule  of  increased  rates  on  business 
telephones  in  St.  Louis.  The  schedule  will  be  tried  for 
a  year  to  determine  whether  under  it  the  company  can 
obtain  the  increased  revenue  it  holds  is  necessary.  The 
modified  schedule  increases  the  unlimited  service  direct 
telephone  rate  from  $78  to  $96  a  year.  Discussing  the 
increased  rates,  the  commission  said:  "A  commendable 
feature  of  the  modified  schedule  is  that,  while  it  in- 
creases certain  rates,  the  increase  is  confined  to  the 
subscriber  who  makes  a  large  and  valuable  use  of  the 
telephone." 

Indiana  Commission 

Chairman  Thomas  Duncan  of  the  Indiana  Public 
Service  Commission  has  made  public  a  summary  of  the 
forthcoming  report  from  the  commission,  the  first  in 
two  years,  in  which  many  pertinent  references  to  the 
work  of  the  commission  among  the  electrical  utilities 
of  the  State  were  made.  The  report,  it  was  stated,  will 
show  among  other  things  that  the  commission  since 
it  became  operative  in  1913  has  authorized  the  issuance 
of  more  than  $30,000,000  in  utility  securities. 
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Children  in  Illinois  Town  Taught  to 
Read  Meters. — Pupils  in  the  grade 
schools  of  Freeport,  111.,  are  taught 
how  to  read  gas  and  electric  meters  and 
figure  out  how  much  the  bill  will  be. 

Pennsylvania  Capitol  to  Be  Flood- 
Lighted. — The  Capitol  building  of  the 
State  of  Pennsylvania  at  Harrisburg, 
following  the  lead  of  other  state  Capi- 
tols, will  be  illuminated  in  the  near  fu- 
ture by  flood-lighting.  The  projectors 
will  be  mounted  on  nearby  buildings 
and  other  points  of  advantage. 

Railroads  Get  Higher  Rates  on  Small 
Sizes  of  Anthracite. — The  Interstate 
Commerce  Commission  on  Feb.  29  modi- 
fied its  order  in  the  so-called  anthracite 
coal  case  so  as  to  allow  the  hard-coal- 
carrying  roads  slight  increases  in  rates 
on  prepared  sizes  and  on  pea  and 
smaller  sizes.  The  increases  generally 
are  a  few  cents  a  ton  and  apply  to 
points  in  New  Jersey  and  New  York. 

Waits  for  Trees  to  Leaf  Before  Lo- 
cating Lamps. — In  order  to  view  all 
locations  under  conditions  which  de- 
mand the  maximum  and  best  lighting 
service,  it  has  been  announced  that  no 
action  on  the  part  of  the  Worcester 
(Mass.)  street-lighting  committee  of 
the  City  Council  toward  locating  addi- 
tional arc  lamps  will  be  taken  until 
late  in  the  spring,  when  the  trees  shall 
have  leafed  out. 

Troops  Guard  Power  Plants  in  Can- 
adian Northwest. — A  detachment  of 
forty  men  of  the  Seventy-second  Over- 
seas Battalion  are  stationed  at  Bon- 
nington  Falls  and  Trail,  British  Colum- 
bia. At  Trail  they  will  provide  a  mili- 
tary guard  for  the  big  smelter  of  the 
Consolidated  Mining  &  Smelting  Com- 
pany, and  at  Bonnington  Falls  they  will 
furnish  a  guard  for  the  power  plant  of 
the  city  of  Nelson  and  that  of  the  West 
Kootenai  Power  &  Light  Company. 

Development  of  400,000-hp.  Plant 
Hinges  on  Water-Power  Legislation. — 
The  development  of  the  Z  canyon  site 
on  the  Pend  Oreille  River,  Wash.,  it  is 
reported,  depends  chiefly  upon  the  pass- 
age of  the  Ferris  bill,  now  before  the 
Senate.  The  exploration  work  pre- 
paratory to  the  erection  of  a  dam  and 
power  plant  at  this  point  capable  of 
generating  400,000  hp.  is  being  com- 
pleted. It  is  generally  supposed  that  a 
considerable  portion  of  the  power  to  be 
generated  in  Z  canyon  will  be  taken 
by  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  in  the  electrification  of  its 
Idaho  &  Washington  Northern  line  and 
other  branches. 

Municipal  Plant  Lays  Off  Employees 
to  Make  Up  Bond  Deficit. — Commis- 
sioner of  Lighting  Davis  of  Cleveland, 
Ohio,  has  announced  that  40  per  cent 
of  the  employees  of  the  municipal 
light  plant  will  be  laid  off  within  the 
next  month.  The  plant  is  now  loaded 
to  two-thirds  of  its  capacity,  he  said, 
and  there  are  15,000  domestic  consum- 
ers on  the  books.  The  city  has  no 
money  to  make  extensions.  Mr.  Davis 
said  that  the  ornamental  light  system 
down-town  cost  $125,000  more  than  the 
original  estimates,  and  the  receipts  of 
the  plant  had  to  be  used  in  making  up 
the  deficit  in  the  bond  issue  of  $200,000 
made  to  construct  the  system. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Cleveland  Valuation  to  Be  Completed 

in  Two  Months.— Valuation  of  the 
property  of  the  Cleveland  Electric  Il- 
luminating Company  by  the  Ohio  Public 
Utilities  Commission  will  be  completed 
in  less  than  two  months,  it  was  an- 
nounced by  the  secretary  of  the  com- 
mission. 

Indianapolis  to  Begin  New  Four- 
Million-Dollar  Plant  at  Once.— The  first 
unit  for  the  new  four-million-dollar 
plant  of  the  Indianapolis  Light  &  Heat 
Company  has  been  contracted  for,  and 
the  company  is  making  arrangements 
to  start  work  on  the  building  at  once. 
The  first  unit,  which  the  company  in- 
tends to  set  up  as  soon  as  possible,  will 
be  an  18,000-kw.  turbine.  Six  of  these 
turbines  will  ultimately  be  placed  in 
the  new  plant,   each   costing   $125,000. 

A  4227-Mile  Telephone  Line,  Longest 
in  World,  Opened.— The  Bell  Telephone 
Company  on  Feb.  14  successfully 
opened  the  Montreal-Vancouver  tele- 
phone line,  said  to  be  the  longest  ear- 
to-ear  circuit  in  the  world.  The  line 
is  4227  miles  long,  while  the  New  York- 
San  Francisco  line  recently  opened  is 
but  3400  miles  in  length.  The  new  line 
does  not  go  direct  through  Canada,  but 
runs  via  the  following  connecting 
points:  Buffalo,  Chicago,  Omaha,  Salt 
Lake  City  and  Portland,  Ore. 

To  Put  Sale  of  Private  Plant  Before 
People  at  Series  of  Public  Meetings. — 

At  the  conclusion  of  a  meeting  Feb.  16 
of  the  members  of  the  Westbrook  (Me.) 
Board  of  Trade  and  other  citizens  a 
committee  was  appointed  to  prepare 
and  to  present  to  the  citizens  of  the 
town  a  statement  upon  the  discussion  of 
whether  the  Westbrook  Electric  Com- 
pany should  be  sold  to  the  Cumberland 
County  Power  &  Light  Company,  to  a 
local  corporation,  or  to  the  city.  Sev- 
eral public  hearings  on  the  matter  will 
be  held  before  it  comes  before  the  State 
Utilities  Commission. 

Enforced  Extension  of  Service  Test 
Case    Before    Washington   Commission. 

— Closely  following  after  cases  before 
other  state  commissions  in  the  matter 
of  enforced  extension  of  services,  the 
Public  Service  Commission  of  Washing- 
ton will  hold  a  hearing  in  Seattle  on 
March  6  on  the  complaint  of  Clarence 
Hanford  of  Seattle  against  the  Pacific 
Power  &  Light  Company  and  the  Black 
Rock  Power  &  Irrigation  Company,  who 
contends  that  the  companies  jointly  oc- 
cupy certain  power  lines  near  his  farm 
near  White  Bluffs  and  that  they  refuse 
to  extend  service  to  him  and  his  neigh- 
bors. The  companies  have  answered 
that  the  earnings  to  be  received  from 
the  proposed  extension  would  be  too 
small  to  justify  the  expenditure.  The 
case  is  in  the  nature  of  a  test  case. 


Akron  Electric  League  to  Offer  Serv- 
ices as  Engineering  Corps. — The  Akron 
(Ohio)  Electric  League  has  decided  to 
offer  its  services  to  the  Ohio  National 
Guard  as  an  engineering  corps. 

Universities  of  the  Middle  West  to 
Hear  Lectures  on  Lighting. — A  series 
of  lectures  on  "The  Modern  Attack  on 
the  Lighting  Problem"  will  be  deliv- 
ered before  scientific  bodies  at  a  num- 
ber of  the  leading  universities  in  the 
Middle  West  by  Dr.  Edward  P.  Hyde, 
director  of  the  Nela  Research  Labora- 
tory. 

Must  Light  Signs  in  Missouri  City  at 
5  P.  M. — Joplin,  Mo.,  has  adopted  an 
ordinance  requiring  the  illumination  of 
electric  signs  between  b  p.  m.  and  10 
p.  m.  and  prohibiting  the  projection  of 
signs  more  than  2  ft.  from  the  property 
line.  Nearly  100  electric  signs  are  af- 
fected by  the  latter  requirement  and 
will  have  to  be  rebuilt  or  removed. 

Byllesby  Properties  Sell  16,469 
Household  Appliances  in  Holiday  Cam- 
paign.— During  the  recent  holiday  ap- 
pliance campaign  of  the  Byllesby  prop- 
erties, which  lasted  from  Nov.  1  to 
Dec.  31,  the  sales  of  electrical  house- 
hold appliances  aggregated  16,469,  or 
1000  more  than  were  sold  in  the  1914 
campaign.  Minneapolis  led  the  list 
with  a  total  of  5334. 

Flat  Rate  for  Pumping  Would  End 
Pacific  Power  &  Light  Rate  Fight.— 
It  is  reported  that,  provided  the  Pacific 
Power  &  Light  Company,  operating  in 
thirty-six  towns  and  cities  in  eastern 
Washington,  will  make  a  flat  rate  to 
those  using  energy  for  pumping  for 
irrigation,  along  the  lines  decided  upon 
at  a  meeting  of  power  users  recently, 
the  long-drawn-out  fight  for  lower 
power  rates  in  this  section  of  the  coun- 
try will  be  ended.  If  a  flat  rate  for 
power  that  is  agreeable  to  both  sides 
can  be  decided  upon,  the  Public  Service 
Commission  has  said  that  it  would 
make  that  rate  its  order,  and  the  power 
company  will  then  dismiss,  so  far  as 
irrigation  power  rates  are  concerned, 
the  appeal  from  the  commission's  de- 
cision which  is  now  pending  before  the 
Thurston  County  Superior  Court  at 
Olympia. 

Annual  Exhibit  of  Evening  Work  at 
Pratt  Institute. — Wednesday  evening, 
March  8,  will  be  observed  as  "visitors' 
night"  in  the  School  of  Science  and 
Technology  of  Pratt  Institute,  Brook- 
lyn, N.  Y.  All  the  shops,  laboratories 
and  drawing-rooms  of  the  school  will  be 
open  to  the  public,  giving  an  oppor- 
tunity to  all  persons  interested  in  in- 
dustrial education  to  observe  the  stu- 
dents at  work  in  the  various  courses 
and  to  inspect  the  results  and  methods 
as  well  as  the  equipment  and  general 
facilities  of  the  institute  for  conducting 
this  kind  of  industrial  training.  The 
school  provides  instruction  in  industrial 
electricity,  technical  chemistry,  me- 
chanical drawing  and  machine  design, 
strength  of  materials,  stationary  engi- 
neering and  power-plant  machinery, 
etc.,  and  is  now  giving  instruction  in 
its  evening  courses  to  more  than  1000 
men  who  are  regularly  employed  in 
various  vocations  and  who  use  these 
courses  to  improve  their  efficiency. 
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t    foi     Del    (Mm-    lnsul;il  inn 

Although  bj  law  .hi  electric  power 
compa  rohibited    From    cutting 

shade  tree  .  the  Supreme  Court  of 
w.i  i,  P   L054)  held  thai  the 

Pacific    Power  a    Light    Company   we 
not     relieved    from    liability    for    the 
death  <. •  ("  a  child  From  coming  in  con- 

t.ul     With    a    defectively    insulated    wire 

which  passed  through  the  t<>p  of  a  tree 

tin-     child     I      l     climbed,     where     it     a|> 

peared  thai  the  company  had  permitted 

the  w  ii  i      >>  bUZD  the  tree. 

220    Volt      System     Dangerous. —  In     a 

sun    brought    against    the    Lancaster 
•ic    Light    Company    (181    S.    W. 

967)  to  recover  for  injuries  sustained 
in  a  fall  caused  by  Coming  in  contact 
with  the  company's  220-VOll  service 
wires,  the  Court  of  Appeals  of  Ken- 
tucky held  that,  although  that  voltage- 
would  not  cause  death  under  ordinary 
conditions,  it  is  certainly  dangerous. 
The  court  says:  "While  such  a  charge 
of  electricity  might  not  cause  death,  it 
is  easy  to  see  how  it  might  bring  about 
serious  injury.  It  might  cause  such  a 
shock  as  to  wreck  one's  whole  nervous 
system,  or  it  might  throw  or  hurl  him 
against  some  object  which  would  result 
in  maiming  or  injuring  him  for  life. 
Manifestly  such  a  charge  of  electricity 
is   dangerous." 

Assumption  of  Risk  in  Inspection. — 

The  Orange  Ice,  Light  &  Water  Com- 
pany was  held  by  the  Court  of  Civil 
Appeals  of  Texas  (181  S.  W.  751)  not 
liable  for  the  death  of  an  inspector 
of  service  poles  who  was  killed  by  the 
falling  of  a  pole  against  which  he  had 
been  warned  and  which  he  had  climbed 
to  adjust  a  wire.  Although  the  pole, 
which  was  of  white  cedar,  had  been  put 
in  new  only  some  four  years  before, 
the  inspector  had  assumed  the  risk  of 
injury,  as  the  duty  of  inspecting  the 
pole  rested  on  him.  An  employer,  it 
was  held,  is  not  relieved  of  the  general 
duty  he  owes  his  employee  to  inspect 
the  place  of  work  to  discover  dangerous 
conditions  unless  by  his  contract  of  em- 
ployment the  employee  is  required  to 
perform  the  duty  of  inspection  him- 
self and  such  duty  is  one  of  the  pri- 
mary objects  of  the  employment. 

Private  Contracts  Immune  from  In- 
vestigation.— The  Supreme  Court  of 
Washington,  in  denying  a  writ  of  man- 
date sought  to  compel  the  Spokane 
&  Inland  Empire  Railway  Company  to 
disclose  the  nature  of  a  private  power 
contract  it  had  with  the  Washington 
Water  Power  Company  of  Spokane, 
holds  that  the  Public  Service  Commis- 
sion of  the  State  is  without  power  to 
compel  disclosures  by  public-service 
corporations  of  their  private  contracts. 
The  writ  was  sought  by  the  Public 
Service  Commission  on  the  ground 
that  it  had  to  know  the  nature  of  the 
private  contract  as  a  basis  of  rate- 
making.  In  its  ruling  the  Supreme 
Court  said:  "The  State  has  no  interest 
in  appellant's  gains  or  losses  in  its  pri- 
vate enterprises.  To  hold  that  the  com- 
mission could  figure  the  appellant's 
private  contracts  as  a  basis  for  rate- 
making  would  in  turn  compel  holding 
that  appellant  would  be  entitled  to  take 
from  the  public  enough  to  make  good 
its  losses  in  its  private  enterprises." 


Recent  Court 
Derisions 

Pindinga  of  bigher  courts  in  legal  i 
involving  electric  light)    power   and 
other  public-utility  companies. 


Contributory   Negligence  on   Part  of 
Electrician. — An  experienced  elect  rician 

employed  by  the  Harbor  &  Union  River 
Power  Company  was  electrocuted  while 
connecting  a  motor  to  the  service 
mains.  It  was  held  by  the  Judicial 
Court  of  Maine  (95  A.  945)  that  the 
administratrix  of  the  estate  of  the  de- 
ceased could  not  recover  for  his  death 
from  the  power  company,  since,  by  not 
protecting  the  exposed  ends  of  the  wires 
with  temporary  insulation  or  adopting 
other  safeguards,  he  was  guilty  of  con- 
tributory negligence  inasmuch  as  he 
knew  that  the  service  wires  were  con- 
nected with  a  high-voltage  line  and  was 
fully  aware  of  the  risk  he  ran. 

The    Proximate    Cause    for    Injuries 
from    Wire    Struck   by    Lightning.  —  A 

team  of  horses  standing  under  a  tele- 
phone wire  away  to  one  side  of  the 
road,  which  sagged  within  4  ft.  of  the 
ground,  were  killed  by  lightning  which 
struck  the  line  some  150  ft.  distant. 
The  Supreme  Court  of  Kansas  (154  P. 
242)  held  that,  since  the  wire  was  not 
in  itself  dangerous  to  persons  or  ani- 
mals using  a  highway  for  ordinary  pur- 
poses of  travel,  and  even  though  it 
were  held  negligent  to  maintain  the 
wire  so  close  to  the  ground,  this  was 
not  the  proximate  cause  of  the  injury. 
The  injury  required  a  conjunction  of 
conditions  and  circumstances  of  an  ex- 
traordinary nature  which  it  is  not  rea- 
sonable to  say  a  person  of  ordinary 
prudence  and  foresight  would  have  an- 
ticipated. 

Responsibility    for    Removing    Wires 
Preventing  the  Moving  of  a  House. — 

The  moving  of  a  house  along  a  street 
is,  according  to  the  Supreme  Court  of 
Minnesota  (155  N.  W.  1075),  not  ordi- 
nary travel,  and  the  statutory  require- 
ments that  a  telephone  company  shall 
erect  its  lines  so  as  not  to  interfere 
with  the  safety  and  convenience  of  or- 
dinary travel  does  not  make  it  the  duty 
of  the  company  to  remove  its  wires 
from  the  street  to  permit  the  passage 
of  a  house  along  the  street.  Therefore, 
when  a  house  mover  with  the  consent 
of  the  company  removes  such  wires  to 
permit  the  passage  of  a  house,  he  is 
acting  in  furtherance  of  his  own  busi- 
ness, not  in  furtherance  of  the  busi- 
ness of  the  company,  and  he  is  not  an 
employee  of  the  company,  but  a  mere 
licensee.  For  that  reason  it  was  held 
by  the  court  that  a  suit  for  damage 
against  the  company  brought  by  a 
house  mover  on  the  ground  that  he  was 
an  employee  of  the  company  and  was 
injured  by  the  breaking  of  a  rotten 
pole  which  he  had  climbed  and  from 
which  he  had  cut  the  supporting  wires 
— the  defect  in  the  pole  being  unknown 
to  the  company — was  properly  dis- 
missed. 


Disconnection  and  Disuse  of  Line 
Does  .Not  Relieve  Company  from  Lia- 
bility.—  A  telephone  company,  it  was 
held  by  the  Court  of  Appeals  of 
Georgia  (H7  S.  E.  7<;c>),  cannot  by 
ceasing    to    use    a    part    of    its    line    and 

necting  it  relieve  Itself  from  the 
duty  of  exercising  care  to  prevent  in- 
jury   to    other      from    lln-    <li    u   ed    part. 

decision    grew    out    of    a    case    in 

which  a  disconnected  re  tdential  tele- 
phone service  wire  had  fallen  an 
lighting  company's  live  wire  and  was 
the  cause  of  the  death  of  a  person  liv- 
ing  in  the  house  to  which  the  telephone 
connection  had  originally  been  made, 
this  person  stumbling  in  the  night 
against  the  telephone  wire,  the  charged 
condition  of  which  was  unknown  to  him. 

Reasonableness  of  Ordinance  Fixing 
Rates. — In  a  case  before  the  Supreme 
Court  of  Ohio  in  connection  with  the 
rate  for  gas  in  the  city  of  Newark 
(111  N.  E.  150)  it  was  held  that  before 
a  company  may  be  relieved  from  com- 
pliance with  the  terms  of  an  ordinance 
fixing  the  maximum  price  for  gas 
which  has  been  regularly  passed  it 
must  show  that  the  rates  so  fixed  are 
plainly  unreasonable  and  will  result  in 
the  taking  of  its  properties  without 
just  compensation.  In  determining 
whether  the  price  fixed  by  the  ordi- 
nance will  yield  a  just  compensation, 
the  court  held  that  it  should  be  ascer- 
tained whether  the  net  profit  from  op- 
erations at  the  prescribed  rate  will  pro- 
duce a  reasonable  return  upon  the  value 
of  the  plant  of  the  company  at  the  time 
of  the  inquiry.  Where  it  is  not  clearly 
shown  that  a  fixed  rate  for  gas  will  be 
confiscatory,  the  company  should  be 
required  to  abide  the  test  of  actual  ex- 
perience under  such  rates  and,  when 
fact  rather  than  prophecy  may  be  ob- 
tained, present  its  case  upon  such  act- 
ual facts  and  conditions  as  may  then 
be  shown  to  exist. 

Duty  of  Public  Service  Commission- 
ers.— Where  the  public  service  commis- 
sion has  upon  proper  evidence  and  after 
due  consideration  made  an  order  pre- 
scribing certain  rates  to  be  charged  for 
services  to  be  rendered  by  a  public 
service  corporation,  it  is  the  official 
duty,  it  was  held  by  the  Supreme  Court 
of  Appeals  of  West  Virginia  (86  S.E. 
666),  of  the  individual  members  of 
such  commission  to  compel  obedience  to 
such  order,  if  it  be  not  obeyed,  by  in- 
stituting proper  proceedings  in  court. 
If  before  instituting  such  proceedings 
the  individual  members  thereof  should 
be  prosecuted  in  their  official  capacity 
in  any  courts  having  jurisdiction  for 
the  purpose  of  having  the  enforcement 
of  their  order  enjoined  and  the  same  de- 
clared null  and  void,  it  then  becomes 
their  official  duty  to  make  defense 
thereto  by  all  proper  and  lawful  means, 
and  an  offer  to  give  money  to  one  of 
them  in  order  to  induce  him  to  give  tes- 
timony in  such  case,  whether  said  testi- 
mony be  for  or  against,  is  an  attempt 
to  influence  a  public  officer  in  the  per- 
formance of  his  official  duty.  All  the 
acts  of  such  public  service  commission- 
ers to  be  performed  in  relation  to  such 
suits,  whether  employing  counsel  or 
procuring  evidence  or  giving  testimony, 
are  official  and  not  private  or  personal 
acts.  / 
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Paterson  Jovian  League. — The  first 
rejuvenation  of  the  Paterson  (N.  J.) 
Jovian  League  will  take  place  on  March 
20. 

Columbus  Jovian  League. — A  rejuve- 
nation was  held  by  the  Jovian  League  of 
Columbus,  Ohio,  on  Feb.  18,  when  about 
sixty  new  members  were  admitted  to 
the  order. 

Jovian  Chapter,  Cleveland  Electrical 
League. — The  Jovian  chapter  of  the 
Cleveland  Electrical  League  was  ad- 
dressed at  its  meeting  on  Feb.  24  by 
Richard  H.  Lee  on  "Municipal  Courts." 
Central  Electric  Railway  Association. 
— The  next  meeting  of  the  Central 
Electric  Railway  Association  will  be 
held  in  Dayton,  Ohio,  on  March  24. 
Beecher  W.  Waltermire,  chairman  of 
the  Ohio  Public  Utilities  Commission, 
will  speak  on  the  subject  "State  Regu- 
lation of  Public  Utilities." 

Schenectady  Section,  A.  I.  E.  E.— The 
170th  meeting  of  the  Schenectady  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  on  Feb.  23, 
when  Edward  J.  Cheney,  electrical  en- 
gineer of  the  Public  Service  Commis- 
sion of  the  Second  District  of  New 
York,  spoke  on  "The  Regulation  of  Pub- 
lic Utilities." 

Philadelphia  Section,  I.  E.  S.— The 
February  meeting  of  the  Philadelphia 
Section  of  the  Illuminating  Engineering 
Society  was  held  on  Feb.  18.  A  paper 
on  "Tests  of  Street  Illumination"  was 
presented  by  Preston  S.  Millar,  general 
manager  of  the  Electrical  Testing  Lab- 
oratories, and  was  supplemented  by 
demonstrations. 

New  York  Jovian  League. — At  a 
luncheon  on  March  1  the  plans  prelimi- 
nary to  the  reorganization  of  the  New 
York  Jovian  League  were  made  and 
by-laws  read  and  approved.  The  com- 
plete reorganization  will  be  effected  at 
the  meeting  to  be  held  at  the  Hotel 
Martinique  on  March  15,  when  officers 
will  be  elected  and  other  matters  de- 
cided. 

Newark  Jovian  League. — Plans  for 
the  "national  house-wiring  campaign" 
were  discussed  at  the  luncheon  of  the 
Newark  (N.  J.)  Jovian  League  on  Feb. 
24.  Representatives  from  the  Public 
Service  Corporation  of  New  Jersey, 
contractors  and  manufacturers  spoke. 
The  league  will  appoint  a  committee 
to  act  in  co-operation  with  the  Public 
Service  Corporation  and  the  contractors 
in  an  endeavor  to  make  the  campaign 
a  successful  one. 

Milwaukee     Engineering     Society. — 

Arthur  Simon  of  the  engineering  de- 
partment of  the  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  Wis., 
gave  a  lecture  on  magnetic  solenoid  ap- 
paratus before  the  Engineering  Society 
of  Milwaukee  on  Feb.  16.  The  lecture 
was  concluded  by  showing  a  1000-ft. 
motion-picture  reel  featuring  two  of  the 
Cutler-Hammer  high-duty  lifting  mag- 
nets at  work  in  the  plant  of  the  Inland 
Steel  Company,  Indiana  Harbor,  Ind. 

The  Institute  of  Radio  Engineers. — A 
meeting  of  the  Institute  of  Radio  Engi- 
neers was  held  March  1  at  the  Engi- 
neering Societies  Building,  New  York 
City,  to  listen  to  a  paper  on  "Recent 
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Standard  Radio  Sets,"  by  Harry  Shoe- 
maker. The  Marconi  Wireless  Tele- 
graph Company  of  America  has  re- 
cently placed  on  several  hundred  ships 
two  types  of  standard  radio  sets,  and 
Mr.  Shoemaker,  who  is  research  engi- 
neer of  the  company,  described  in  his 
paper  these  sets  in  complete  detail. 

National  District  Heating  Associa- 
tion.—Owing  to  the  National  Electric 
light  Association  having  selected  for 
its  Chicago  convention  the  same  week 
as  had  been  previously  selected  by  the 
National  District  Heating  Association 
for  its  convention  in  New  York  City, 
the  executive  committee  and  the  con- 
vention committee  of  the  National  Dis- 
trict Heating  Association  have  changed 
the  date  from  May  22  to  May  16,  17,  18 
and  19.  The  headquarters  will  be  at 
the  Hotel  Martinique,  corner  Thirty- 
second  street  and  Broadway,  New  York 
City.  D.  L.  Gaskill,  Electric  Building, 
Greenville,  Ohio,  is  secretary. 

Louisville  Jovian  League. — Frank  H. 
Miller,  superintendent  of  motive  power 
of  the  Louisville  Railway  Company,  has 
been  elected  president  of  the  Jovian 
League  of  Louisville,  Ky.,  succeeding 
Robert  Montgomery  of  the  Louisville 
Gas  &  Electric  Company.  Philip  S. 
Pogue,  general  manager  of  the  Louis- 
ville Home  Telephone  Company,  was 
elected  vice-president,  and  Paul  Tafel 
was  re-elected  secretary  and  treasurer. 
To  the  board  of  directors  Frank  E. 
Goode,  T.  B.  Wilson,  Charles  Smith  and 
W.  D.  Rauch  were  chosen.  Prepara- 
tions are  being  made  for  a  membership 
campaign  and  a  rejuvenation  on  March 
17. 

Portland  Sections,  N.  E.  L.  A.  and 
A.  I.  E.  E. — Edward  Cookingham,  vice- 
president  of  the  Ladd  &  Tilton  Bank, 
and  Ben  C.  Dey,  assistant  counsel  for 
the  Southern  Pacific  Company,  ad- 
dressed the  Portland  Sections  of  the 
National  Electric  Light  Association  and 
the  American  Institute  of  Electric  En- 
gineers in  joint  session  in  the  Electric 
Building  on  Feb.  8.  Mr.  Cookingham 
discussed  two  topics.  He  spoke  first 
on  credits  and  explained  how  and  why 
a  firm  basis  of  credit  is  absolutely  es- 
sential for  successful  conduct  of  busi- 
ness. His  other  topic  dealt  with  the 
financial  and  economic  effects  of  the 
war  and  their  relations  to  the  United 
States.  Mr.  Dey  spoke  on  "Business 
Law." 

Electrical  Piano  Makers  to  Cele- 
brate.— The  National  Electrical  Piano 
Makers'  Association,  with  headquarters 
at  29  West  Thirty-ninth  Street,  New 
York  City,  has  arranged  for  a  coun- 
try-wide celebration  of  "Electrical  Pi- 
ano Week"  from  March  13  to  March 
18,     when     the     electrically     operated 
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player-piano  will  be  brought  to  the  at- 
tention of  the  general  public  through 
the  medium  of  window  displays  and 
newspaper  advertisements.  A  number 
of  the  large  central-station  syndicates 
and  companies  operating  in  the  leading 
cities  have  agreed  to  include  advertis- 
ing matter  relating  to  the  electric  play- 
er-piano in  their  regular  newspaper  dis- 
play space  during  the  week,  and  many 
electric-lighting  companies  will  have 
electric  music  in  their  showrooms. 

Chicago  Sections  of  Engineering  So- 
cieties.— A  joint  meeting  of  the  elec- 
trical section  of  the  Western  Society  of 
Engineers,  the  Chicago  Section  of  the 
Illuminating  Engineering  Society  and 
the  Chicago  Section  of  the  American  In- 
stitute of  Electrical  Engineers  was  held 
at  the  rooms  of  the  Western  Society  of 
Engineers  in  Chicago  on  Feb.  28,  the 
general  subject  of  the  meeting  being 
"Street  Illumination."  The  papers  pre- 
sented were  as  follows:  "Recent  Street- 
Lighting  Problems  and  Developments," 
by  J.  R.  Cravath,  consulting  illuminat- 
ing engineer;  "Some  Experiences  and 
Tests  in  Connection  with  Chicago  Street 
Lighting,"  by  A.  C.  King,  department  of 
gas  and  electricity,  city  of  Chicago; 
"Street-Lighting  Plans  of  Milwaukee," 
by  F.  A.  Vaughn,  engineer,  Milwaukee 
street-lighting  survey. 

Joint  Meeting  A.  I.  E.  E.  and  New 
York  Section  A.  E.  S.— The  319th  meet- 
ing of  the  American  Institute  of  Elec- 
trical Engineers,  which  will  be  a  joint 
meeting  with  the  New  York  Section  of 
the  American  Electrochemical  Society, 
will  be  held  in  the  auditorium  of  the 
Engineering  Societies  Building  on 
March  10.  The  subject  of  the  meeting 
will  be  electrolysis,  and  two  papers  will 
be  presented.  On  behalf  of  the  Insti- 
tute a  paper  will  be  presented  by  Bur- 
ton McCollum  of  the  Bureau  of  Stand- 
ards and  G.  H.  Ahlborn,  entitled  "The 
Influence  of  Frequency  of  Alternating 
or  Infrequently  Reversed  Current  on 
Electrolytic  Corrosion."  On  behalf  of 
the  electrochemists  a  paper  will  be  pre- 
sented by  Prof.  William  H.  Walker  of 
the  Massachusetts  Institute  of  Technol- 
ogy, entitled  "Electrolytic  Corrosion  of 
Metals." 

Wisconsin    Electrical    Association. — 

The  annual  convention  of  the  Wisconsin 
Electrical  Association  will  be  held  at 
Milwaukee  on  March  16  and  17,  with 
headquarters  at  the  Hotel  Pfister.  The 
Railroad  Commission  of  Wisconsin  will 
define  its  attitude  toward  the  security 
issues  and  outline  the  procedure  to  be 
followed  in  making  application  for  an 
increase  in  capitalization.  A  member 
of  the  Wisconsin  Tax  Commission  will 
explain  the  method  of  taxation  of  pub- 
lic service  companies  and  why  taxes 
have  been  increasing  annually.  The 
new  schedule  of  rates  for  residence  elec- 
tric service  now  in  effect  in  Milwaukee 
and  the  surrounding  territory  will  be 
explained.  A  paper  will  be  presented 
on  street-lighting  rates  and  contracts 
which  will  state  the  underlying  princi- 
ples of  rate-making  and  cost  accounting 
for  street-lighting  service.  March  16, 
the  first  day,  the  convention  will  have 
a  joint  session  with  the  Wisconsin  Gas 
Association. 
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Manufacturing  and  Industrial 

Pn.    a   and    Financing   Hold    Back   Transmission 

Tower  Buying 

Manufacturers  of  transmission  towers  and  outdoor  sub 
station  structures  find  themselves  in  the  peculiar  position 
of  not   knowing  whether  to  feel  optimistic  or  pessimistic 

over  the  conditions  now  obtaining  in  their  field.     Business, 

in  other  words,  is  both  good  and  had.  Actual  orders  are 
few  and  very  little  is  being  done  in  this  line,  although  one 
manufacturer  actually  stated  that  he  is  doing  a  fine  business 
at  the  present  time  and  when  pressed  for  his  reasons  for 
that  condition  said  that  it  is  because  money  is  more 
plentiful  at  present.  Like  the  others,  he  stated  that  he  is 
looking  forward  to  even  better  conditions. 

The  reasons  for  a  lack  of  present  orders  reported  by  the 
majority  of  manufacturers  interviewed  were  twofold.  First, 
it  was  said  that  although  the  operating  departments  of  the 
central  stations  were  anxious  to  recommend  additional  trans- 
mission equipment,  the  financial  departments  were  still 
loath  to  do  any  financing  for  development  work  that  was 
not  absolutely  necessary  in  order  properly  to  take  care  of 
present  customers.  Further,  it  was  found  to  be  very  difficult 
to  interest  the  financial  interests  just  now  in  any  new 
developments.  The  bond  market  is  good,  better,  in  fact,  than 
it  has  been  for  some  time,  but  Wall  Street  is  advising 
caution.  This  financial  situation  is  practically  without 
precedent,  and,  as  pioneers,  the  moneyed  interests  feel  that 
it  is  best  to  go  slowly.  Should  the  development  be  a  hydro- 
electric one,  of  course,  there  is  the  additional  drawback  of 
impending  legislation.  The  other  reason  offered  was  the 
high  prices  of  steel.  The  price  of  steel  has  gone  up  since 
early  in  1915  from  $24  a  short  ton  to  $50  a  short  ton,  which 
was  the  price  early  in  the  week.  In  other  words,  steel 
towers  have  more  than  doubled  in  price  in  about  a  year. 
At  these  prices  light  and  power  companies  are  not  anxious 
to  do  much  buying,  and  since  they  do  not  feel  that  these 
prices  will  continue  indefinitely  they  therefore  feel  that  they 
can  well  afford  to  wait  for  better  prices.  These  prices, 
coupled  with  the  price  of  copper,  which  has  also  doubled  in 
a  few  months,  it  is  felt,  are  holding  back  many  orders  that 
otherwise  would  be  quickly  given. 

There  is,  however,  right  now  a  feeling  that  business  is 
coming,  and  coming  soon,  in  considerable  volume.  It 
is  pointed  out  that  for  more  than  a  year  and  a  half  there 
has  been  practically  no  purchasing  of  transmission  equip- 
ment, and  that  during  those  months  the  light  and  power 
industry,  as  shown  by  the  monthly  statistics  compiled  by 
the  Electrical  World,  was  growing  at  a  considerable  rate, 
especially  in  its  output  for  power  purposes,  since  the  middle 
of  1915.  It  is,  therefore,  expected  that  the  lighting  industry 
cannot  get  along  much  longer  without  buying  a  large  amount 
of  tower  equipment.  Moreover,  this  is  the  first  of  the  year — 
the  time  of  annual  meetings,  the  time  when  budgets  are 
presented  and  when  appropriations  are  made  and  expendi- 
tures sanctioned.  With  a  knowledge  of  these  facts  the 
manufacturers  are  hopeful.  There  is  not  much  hope,  how- 
ever, to  be  had  from  new  developments,  for  it  is  pointed  out 
that  there  is  little  work  being  done  by  the  consulting  engi- 
neers and  that  the  new  plants  now  being  built  can  almost 
be  counted  on  the  fingers  of  one's  right  hand. 

The  greatest  business  that  will  come,  therefore,  will  be 
from  two  directions — first,  from  existing  companies  for  re- 
construction and  for  new  business,  and,  second,  from 
mergers  and  acquisitions  necessitating  transmission  lines 
either  to  tie  up  the  plants  included  in  the  merger  or  to 
distribute  energy  from  one  central  plant  to  the  territory 
formerly  served  by  the  individual  plants  in  the  merger. 

In   spite  of  the  fact  that  steel   is  now  so  hard  to  get, 


deliveries  are  good.  In  fact,  if  the  CU  tomer  is  willing  to 
pay  a  large  enough  premium  he  may  have  his  towers  at 
almost  any  reasonable  time  he  wishes  to  name.  Delivi 
are  good  liecau-c  there  is  DOthing  Special  in  to  .mi  COH  truc- 
tion  work.  It  is  straightforward  work  and  can  he  turned 
out  in  a  hurry.  Another  thing  in  its  favor  is  the  small 
of  steel  plates.  Anything  requiring  an  extensive  use 
of  steel  plates  is  hound  to  be  very  much  delayed  in  delivery. 


The  Terry  Steam  Turbine  Company,  Hartford,  Conn.,  has 
moved  its  Chicago  office  from  Room  524  Monadnock  Build- 
ing to  Room  403   Monadnock   Building. 

The  Duncan  Electric  Manufacturing  Company,  Lafayette, 
Ind.,  has  moved  its  New  York  office  from  114  Liberty 
Street,  where  it  has  been  during  the  last  four  years,  to  500 
Fifth  Avenue,  Room  505. 

W.  H.  Quirk,  for  several  years  stores  manager  for  the 
Western  Electric  Company  at  Kansas  City,  and  recently 
occupying  the  same  position  at  the  Dallas  branch,  has  been 
transferred  to  like  duties  at  the  Cleveland  house  of  the 
company. 

Frederick  Riebel,  Jr.,  former  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Company's  branch  sales 
organization  at  Omaha,  Neb.,  has  taken  a  position  in  the 
sales  department  of  the  George  Cutter  Company  at  South 
Bend,  Ind. 

The  Usona  Manufacturing  Company,  1  Hudson  Street, 
New  York,  has  appointed  W.  F.  Georges,  for  seven  years 
with  the  Western  Electric  Company,  a  member  of  its  sales 
force,  and  he  will  cover  the  territory  embracing  New  Jersey 
and  Pennsylvania. 

The  Electric  Brush  Company,  Dover,  N.  J.,  has  recently 
been  formed  for  the  purpose  of  manufacturing  brushes 
which  are  to  take  the  place  of  worn-out  brushes  on  automo- 
bile starting  and  lighting  sets,  magnetos  and  electrically 
operated  horns.  Eventually  the  company  expects  to  interest 
manufacturers  of  these  devices  in  its  brushes. 

Range  Company  Makes  Wiring  Accessible. — The  Globe 
Stove  &  Range  Company  of  Kokomo,  Ind.,  has  adopted  the 
practice  of  attaching  the  top  part  of  its  B  type  electric 
ranges  to  the  bottom  portion  by  a  set  of  hinges  placed  just 
above  the  oven  door.  The  top  part  of  the  stove  may  be 
tilted  forward  on  these  hinges  to  expose  the  entire  wiring 
system  of  the  stove  and  the  terminals  of  the  heating 
elements. 

Beardsley  Company  Elects  Officers. — The  Beardsley  Elec- 
tric Company,  Culvert  City,  Cal.,  manufacturer  of  electric 
vehicles,  recently  elected  the  following  directors:  H.  H. 
Culver,  V.  S.  Beardsley,  R.  H.  Raphael,  C.  H.  Warner,  C.  H. 
Sorg,  L.  M.  Welsh  and  J.  T.  Shannon.  V.  S.  Beardsley  was 
elected  president,  H.  H.  Culver  and  R.  H.  Raphael  vice- 
presidents,  and  Arthur  Wright  secretary.  J.  T.  Shannon 
was  appointed  production  superintendent. 

British  Manufacturers  Form  Combination  for  Obtaining 
Business  in  Russia. — The  Electrical  Manufacturers'  Com- 
pany of  Great  Britain,  Ltd.,  has  recently  been  formed  for 
the  purpose  of  exploiting  British  electrical  products  in  Rus- 
sia. A  large  number  of  English  firms  are  interested  in  the 
new  company,  the  purpose  of  which  is  to  unite  a  group  of 
manufacturers  producing  various  kinds  of  electrical  sup- 
plies so  that  large  contracts  can  be  made  without  the  neces- 
sity of  making  sub-contracts. 

New  Electric  Plant  to  Prove  Boom  for  Region  of  High- 
Priced  Commodities  in  Colombia. — Frank  H.  Roth,  chief  en- 
gineer of  the  Palmira  Electric  Company,  Palmira,  Depart- 
ment del  Valle,  Colombia,  S.  A.,  states  in  a  recent  letter  to 
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the  Electrical  World  that  he  has  just  completed  a  small 
high-tension  hydraulically  operated  plant,  which  in  the  very 
near  future  will  be  able  to  transmit  power  to  the  various 
small  towns  in  the  rich  valley  in  which  it  is  situated.  Mr. 
Roth  says  that  in  this  region  an  ordinary  "penny"  candle 
costs  5  cents,  a  gallon  of  kerosene  $1.25,  and  a  gallon  of 
gasoline  $2.  He  also  declares  that  coal  is  out  of  the  ques- 
tion and  that  people  would  not  know  how  to  use  it  if  they 
could  get  it,  and  that  kindling  wood  as  now  sold  is  worth 
about  $40  a  cord.  Electrical  energy  will  be  especially  in 
demand,  therefore,  for  cooking  and  heating.  Mr.  Roth 
asserts  that  his  company  will  be  in  the  market  in  the  imme- 
diate future  for  electric  automobiles,  charging  apparatus, 
cooking  utensils  of  every  description,  storage  batteries, 
electrically  operated  fans,  and  electrical  supplies  of  all  kinds. 
General  Electric  Company  to  Have  Exhibit  at  National 
Railway  Appliances  Association  Convention. — The  General 
Electric  Company,  Schenectady,  N.  Y.,  has  prepared  a  very 
interesting  exhibit  of  its  railway-appliance  products  for  the 
National  Railway  Appliances  Association  convention  to  be 
held  in  the  Coliseum,  spaces  Nos.  150-151,  at  Chicago,  March 
20  to  March  23  inclusive.  Among  the  most  interesting 
apparatus  to  be  exhibited  by  the  company  will  be  the 
following:  PenDell  automatic  substation  equipment  for 
maintaining  a  continuous  supply  of  power  on  a  transmission 
line  or  a  service  line  when  two  or  more  sources  of  electric 
supply  are  available;  a  standard  section-type  switchboard 
for  electric  garages,  train-lighting  and  baggage-truck 
charging  and  general  battery-charging  purposes;  vacuum- 
tube  lightning  arresters,  a  display  of  enameled  resistance 
units,  indoor  and  outdoor  air-cooled  transformers  for  low- 
voltage  signal  lighting,  and  portable  testing  instruments. 
Among  the  well  known  General  Electric  men  in  attendance 
will  be  W.  0.  Kellogg  of  Philadelphia,  W.  J.  Clark  of  New 
York,  W.  H.  Sigourney  of  Cincinnati,  B.  F.  Bilsland  and 
S.  W.  McCune  of  Chicago,  H.  M.  Jacobs  and  John  Roberts, 
and  L.  W.  Shugg  of  Schenectady,  in  charge  of  the  exhibit. 
Large  Decreases  in  Canadian  Electrical  Imports,  Mostly 
in  American  Goods. — Comparative  figures  showing  the  im- 
ports of  electrical  goods  into  Canada  for  the  years  ended 
March  31,  1914  and  1915,  together  with  that  part  of  the  im- 
ports manufactured  in  the  United  States,  appear  in  the 
accompanying  table.  The  1914-1915  imports  decreased  by 
$4,390,000,  or  33.7  per  cent.  Of  this  total  decrease  of 
$4,390,000,  it  will  be  noted  that  $3,653,000,  or  83.2  per  cent, 


ufactured  in  the  United  States  have  increased.  It  is  suf- 
ficient to  point  out,  however,  that  while  the  United  States 
was  the  heaviest  loser  in  the  decreased  Canadian  imports, 
nevertheless  the  ratio  of  goods  of  United  States  manufac- 
ture to  the  total  imports  increased  slightly,  from  84.5  per 
cent  to  85.2  per  cent. 

The  John  O.  Heinze  Company,  Springfield,  Ohio,  manufac- 
turer of  electrical  apparatus  for  automobiles,  was  formed  in 
July,  1915,  with  a  capitalization  of  $500,000,  and  is  now 
maintaining  a  factory  having  approximately  100,000  sq.  ft. 
of  floor  space.  The  building  is  of  reinforced-concrete  con- 
struction and  is  equipped  with  modern  machinery,  including 
besides  the  usual  machines  and  punch-press  equipment  a 
complete  line  of  apparatus  for  heat  treating,  coil  winding 
and  armature  winding  and  impregnating.  The  officers  of 
the  company  are:  William  Pflum,  president  and  general 
manager;  John  O.  Heinze,  vice-president  and  chief  engineer, 
and  Ralph  B.  Miller,  secretary-treasurer.  Mr.  Pflum  was 
formerly  vice-president  and  general  manager  of  the  National 
Cash  Register  Company  of  Dayton,  Ohio,  and  Mr.  Heinze, 
who  has  designed  the  products  which  the  company  is  manu- 
facturing, was  formerly  chief  engineer  of  the  Northway 
Motor  &  Manufacturing  Company,  which  is  a  subsidiary 
concern  of  the  General  Motors  Company.  The  above-men- 
tioned three  men,  together  with  A.  F.  Knobloch,  general 
manager  of  the  Northway  Motor  &  Manufacturing  Com- 
pany; B.  J.  Westcott,  treasurer  of  the  American  Seeding 
Machine  Company  of  Springfield,  Ohio,  and  E.  L.  Shuey, 
advertising  manager  of  Lowe  Brothers,  Dayton,  Ohio,  make 
up  the  board  of  directors. 

Manufacturer  Announces  Change  in  Sales  Policy. — Until 
recently  the  Oshkosh  (Wis.)  Manufacturing  Company  sold 
its  products,  which  are  tools  for  construction  work,  both  to 
electrical  jobbers  and  to  ultimate  consumers.  The  con- 
sumers generally  were  central  stations  and  telephone  com- 
panies. Now,  however,  the  Oshkosh  company  has  announced 
that  in  the  future  its  goods  will  be  marketed  entirely  by 
electrical  jobbers.  The  announcement  of  this  policy,  accord- 
ing to  J.  W.  Wooley,  sales  manager  for  the  company,  was 
made  only  after  a  thorough  study  of  both  sides  of  the 
question.  "In  this  study  we  found,"  said  Mr.  Wooley,  "that 
the  average  amount  of  an  order  from  an  operating  com- 
pany was  only  a  small  fraction  of  the  amount  of  an  order 
from  the  jobber,  but  that  the  cost  of  filling  each  order  was 
the  same.     While  a  little  time  was  saved  in  assembling  the 
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Articles 


Total  Imports 


1914-15 


Imports  from 
United  States 


1913-14 


Decrease  in  Imports  from 
United  States 


Total 


Per  Cent 


Per  Cent  of 

Total 

Decrease 


Copper  wire 

Carbons 

Incandescent  lamps 

Insulators,  batteries,  telegraph  and  telephone  instruments. 

Gasoline  engines 

Steam  engines 

Steam  boilers 

Motors  and  generators 

Insulated  iron  wire  and  cable 

Total 


$116,000 

89,000 

132,000 

6,597,000 

2,570,000 

455,000 

385,000 

1,807,000 

878,000 


$25,000 

44,000 

70,000 

4,344,000 

2,034,000 

237,000 

198,000 

1,349,000 

338,000 


$115,000 

39,000 

110,000 

5,515,000 

2,457,000 

386,000 

273,000 

1,542,000 

563,000 


$13,029,000 


$8,639,000 


$11,000,000 


$23,000 

36,000 

54,000 

3,675,000 

1,905,000 

170,000 

163,000 

1,146,000 

175,000 


$92,000 

3,000 

56,000 

1,810,000 

552,000 

216,000 

110,000 

396,000 

388,000 


80.0 
7.7 
51.0 
33.4 
22.3 
56.0 
40.3 
25.7 
69.0 


$7,347,000 


$3,653,000 


33.2 


101.0 

6.7 

90.5 

81.8 

103.0 
99.2 
59.0 
86,5 
72.0 


83.2 


is  attributed  to  a  decrease  in  the  export  of  electrical  goods 
manufactured  in  the  United  States.  It  will  be  noted  from 
the  column  showing  the  percentage  of  the  total  decrease 
from  the  United  States  that  in  certain  articles  the  de- 
crease was  over  100  per  cent.  This  comes  from  the  fact  that 
certain  other  countries  made  increased  exports  to  Canada, 
so  that  the  decrease  in  goods  of  United  States  manufac- 
ture was  in  those  instances  greater  than  the  total  decrease 
for  that  product.  The  figures  for  1913-1914  include  none 
of  the  war  months,  while  the  figures  for  1914-1915  include 
the  first  eight  months  of  the  war.  Moreover,  the  close  of 
the  1914-1915  period  was  some  months  previous  to  the  in- 
dustrial revival  which  was  put  in  motion  by  the  large  orders 
from  Europe  for  war  munitions.  No  figures  are  available, 
however,  for  later  months,  and  it  is  not  known  therefore  to 
what  extent,  if  any,  the  imports  into  Canada  of  goods  man- 


smaller  order  of  tools,  the  saving  was  lost  in  the  increased 
ratio  of  cost  of  special  packing  cases,  etc.  A  large  percent- 
age of  orders  came  to  us  from  operating  companies  that 
were  unfamiliar  with  our  catalog  numbers.  This  necessi- 
tated further  correspondence  and  incident  delay  in  ship- 
ment while  ascertaining  what  the  company  required.  Orders 
for  80  lb.  or  90  lb.  of  tools  formerly  came  to  us  from  com- 
panies 2000  miles  distant.  This  meant  proportionately  an 
immense  freight  item  in  view  of  the  fact  that  the  weight 
of  the  single  order  was  much  smaller  than  the  weight 
allowed  under  the  minimum  freight  charge.  Investigation 
of  several  hundred  orders  showed  that  an  average  of  12 
per  cent  on  the  total  cost  of  the  tools  could  have  been  saved 
by  the  consumer  had  he  been  able  to  specify  enough  tools 
to  make  his  order  reach  the  minimum  weight  required  by 
transportation  companies.     For  these  same   orders  it  was 
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found  that  thi  '  •   from  data  of  ihlpmonl  to  date 
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log  companies  which  were  ordering  thai  do  accurate  credit 
rating  could  be  obtained.  To  summarize,  we  have  decided 
t.>  mak(  the  cl  lie,  first,  our  telling  expen  •  except 

ill  be  practically  nothing;  econd,  the 
jobbei  can  and  do<  pack  tools  for  shipment  o  that  the 
shipping  chargt  divided  between  several  item  of  which 
the  tools  are  a  mall  proportion;  third,  we  shall  have  no 
credit    lo  d,   fourth,  we  believe  ■  jobber  who   will 

maintain  a  large  and  representative  toes  mar  the  con- 
sum.  I  tools  to  the  consumer,  the  operating  company, 

at    a    loWl       eOSt     than    \vc    could    by    Belling    (iirccl.       Bl 

all  this,  the  jobber  will  be  able  to  reduce  delays  In  shipments 
and  to  give  purchasers  better  service." 


NEW   YORK   METAI.   MARKET   PRI<  BS 

, Keb.  21 ,  r-   '^ 

Selling  Prices  Belling  Prices 

Bid        Asked  Bid      Asked 

Copper                                          i       s     <i  £ 

London,   standard    spot                       108     o     0  106     io     o 

Prime  Lake   88.00      to  2S.r.0t  88 

Electrolytic       28.00      to  2S.50t  28.25  to  28. 50t 

Casting        86.60       to  27.00f  26.75  to  27. 00t 

opper    wire    has,' 89.26      to  29.75f  29.25  to  29.75 

Load     6.30  6.30 

el     45.00       to  50.00  4  5.00  to  50.00 

line,    to. I.     Mmltcr -Ti.OOt  25.00 

Spelter,   spot    20.92'..  to  21.17 %t  20.55  to  20. 80t 

Tin,  Straits    t '-'-■"•  48.00 

Aluminum.    88    to   99   per  cent...    56.00       to  58.00  58.00  to  59.00 

OLD  METALS 

Heavy  copper  and  wire 22.50      to  23.00t  22.00  to  22.50t 

Brass,  heavy   14. 00      to  I4.75t  14.00  to  14. 25t 

js.   light    12.00       tol2.50t  12.00  to  12. 50t 

Lead,   heavy    5.25      to    5.40t  5.25  to    5.40t 

Zinc,  scrap 15-00      tol5.50t  15.00  to  15.501 

COPPER  EXPORTS 

Total  tons  to  Feb.  29 20,548 

^Nominal, 


Corporate  and  Financial 

Commonwealth  Edison  Company,  Chicago,  111. — The  stock- 
holders at  the  annual  meeting  held  Feb.  28  voted  to  increase 
the  capitalization  by  $10,000,000.  The  total  amount  of  the 
capital  stock  when  the  new  issue  has  been  made  will  stand 
at  $60,000,000. 

Kansas  City  (Mo.)  Light  &  Power  Company. — The  Mis- 
souri Public  Service  Commission  has  granted  the  application 
of  the  company  to  issue  $3,060,000  of  bonds  under  the  first 
mortgage  and  $1,917,000  under  the  second  mortgage. 

Narragansett  Electric  Lighting  Company,  Providence, 
R.  I. — An  issue  "at  discretion"  of  new  capital  stock,  on 
convertible  debentures,  to  the  amount  of  $1,500,000  or  any 
part  thereof,  was  authorized  by  the  stockholders  at  the 
annual  meeting.  There  is  no  expectation  of  an  immediate 
issuance,  but  the  action  was  taken  at  this  time  so  that 
another  meeting  of  the  stockholders  should  not  be  necessary 
during  the  year.  At  present  there  is  an  issue  of  $1,000,000 
of  convertible  debentures  outstanding  which  will  mature 
July  1  this  year.  Their  conversion  in  July  or  before  that 
time  will  increase  the  capital  stock  to  $8,000,000.  The 
authorized  capital  limit  is  $10,000,000. 

National  Carbon  Company,  Cleveland,  Ohio. — The  direct- 
ors have  decided  to  increase  the  quarterly  dividend  rate  on 
common  stock  from  1.5  per  cent  to  2  per  cent.  The  first 
payment  on  the  new  basis  will  be  made  April  15  to  stock- 
holders of  record  of  April  5.  There  is  saidto  have  been 
some  disappointment  among  stockholders  who  anticipated  a, 
large  extra  dividend,  but  President  Parmelee  has  explained 
that  it  is  desirable  to  have  an  increased  amount  of  working 
capital  at  this  time. 

Niagara  Falls  (N.  Y.)  Power  Company. — During  the 
first  half  of  the  year,  it  was  stated  in  the  annual  report  of 
the  company  for  the  twelve  months  ended  Dec.  31,  1915, 
earnings  continued  to  be  affected  adversely  by  the  depression 
in  business.  A  marked  reversal  of  this  condition  occurred 
later,  which  particularly  affected  important  industries  served 
by  the  company.     The  demand  for  a  larger  output  of  their 


J   product     nol   only  required  power  al   the  time  of 

load    to  the  full  extenl  of  the  permitted  output  of  the 

companies!  but  served  as  well  to  Increase  the 

..!     power    at     oilier    tunes.      Tin       re    tilted     in    a    higher 

in.ul  factor  and  incres  sd  ales  of  power.  Gains  in  earnings 
were  lufflcient  to  overbalance  earlier  decrease]  and  to  fur- 
nish sub  tantial  Bjrounds  for  anticipating  the  re-establish- 

incut    of    the   Continuity    Of   yearly    increases   shown    prior    to 

i:ni.    The    great    basic    industries   domiciled    at   Niagara 

I  .ill  and  using  power  are  now  applicants  for  further  blockl 
of  power  which  under  existing  re  trictions  cannot  he  fur- 
nished. During  the  year  the  Canadian  Niagara  Tower  Com- 
pany began  Hie  work  of  installing  in  its  completed  power 
.  in  the  Queeil  Victoria  Niagara  Falls  Park  three  addi- 
tional L2,600-hp.  generating  units.  The  necessary  altera- 
tions in  the  wheel-pit,  including  rock  excavation,  concrete 
invert,  masonry  walls,  concrete  foundations  and  draft  tube  , 
are  now  practically  completed  on  schedule  time.  The  deliv- 
ery of  turbines  has  been  somewhat  delayed,  but  it  is  expected 
that  shipments  will  begin  shortly,  and  that  thereafter  the 
work  of  installation  will  proceed  continuously  until  the  new 
units  are  completed.  The  combined  comparative  income 
account  of  the  Niagara  Falls  Power  Company  and  the  Cana- 
dian  Niagara  Power  Company  for  1914  and   1915  follows: 

1915  1914 

Sales   of   electric   energy $2,536,757      $2,456,734 

Miscellaneous    148,841         179,297 

Total   operating  revenue $2,685,598      $2,636,031 

Operating   expenses    $467,854         $473,196 

Amortization     120,000  100,000 

Operating    taxes    200,906  200,287 

Total  deductions  from  operating  revenue.  .  $788,760  $773,483 
Net  operating  revenue 1,896,838       1,862,548 

Rent   revenue    $39,239  $38,064 

Interest     145,108  64,057 

Dividends 18,830 

.Miscellaneous    2,213  1,879 

Total   non-operating  revenue $186,560        $122,830 

Miscellaneous      $8,000  $6,162 

Non-operating  taxes 12,712  13,278 

Total    non-operating   revenue    deductions.  .       $20,712  $19,440 

Net    non-operating    revenue $165,848        $103,390 

Net    income    2,062,686       1,965,938 

Interest  on  funded  debt $994,760         $994,760 

Miscellaneous     980  1,635 

Paving  Buffalo  Avenue   38,889      

Total   deductions    $1,034,629         $996,395 

Surplus     1,028,057  969,543 

Pine  Blufif  (Ark.)  Company.— A  new  issue  of  $700,000 
of  first  mortgage  5  per  cent  gold  bonds  due  Jan.  1,  1942, 
is  being  offered  at  92  and  interest  to  yield  approximately 
5.55  per  cent. 

United  Gas  &  Electric  Corporation,  New  York,  N.  Y. — An 
issue  of  6  per  cent  thirty-year  collateral-trust  sinking-fund 
gold  bonds  due  April  1,  1945,  is  being  offered  at  97  and 
interest. 

Washington  Water  Power  Company,  Spokane,  Wash. — 
The  dividend  rate  in  1916,  it  was  stated  by  President  D.  L. 
Huntington  in  his  annual  report,  will  not  be  less  than  4  per 
cent.  The  report  further  states  that  the  total  output  for 
the  year  was  165,913,500  kw.-hr.,  a  decrease  from  1914  of  22 
per  cent.  Very  little  construction  work  is  contemplated 
in  1916.  The  principal  items  for  the  electric  light  and 
power  system  are  for  transformers,  meters  and  minor  ex- 
tensions from  present  lines  when  required  to  take  on  addi- 
tional business.  The  revenue  from  power  in  the  Coeur 
d'Alene  mining  district  was  seriously  affected  owing  to  the 
loss  of  business  through  competition  and  reduction  in  rates 
upon  that  remaining.  The  great  activity  in  mining  during 
the  year,  however,  did  much  to  reduce  these  losses.  Much 
new  business  was  taken  on,  and  there  are  other  contracts 
which  will  become  operative  in  1916.  Some  of  these  new 
contracts  are  with  mines,  which,  it  is  thought,  may  develop 
into  important  customers.  Lighting  and  power  revenues 
in  the  country  districts  showed  a  moderate  increase,  but 
in  Spokane  there  was  some  decrease  for  the  year  due  to 
rate  reductions  made  in  July,  1914.  December,  1915,  how- 
ever, showed  a  slight  increase  over  December,  1914.  It  is 
too  early,  the  report  states,  to  predict  accurately  the 
results  to  be  expected  from  the  state-wide  prohibition  law 
which  became  effective  Jan.  1,  1916.  It  is  most  probable 
that  for  a  time  at  least  some  decreases  in  revenue  must  be 
expected  from  this  cause.     The  new  power  plant  at  Long 
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Lake  has  machinery  now  installed  to  supply  33,000  hp., 
some  of  which  will  be  needed  for  the  normal  growth  of  the 
company's  business.  Railroad  electrification,  mining  and 
smelting  of  metals  present  possible  fields  for  future  sale 
of  electric  power  in  large  quantities,  although  at  low  prices, 
and  the  company  will  endeavor  to  secure  some  portion  of 
such  business.  The  results  of  the  company's  business  in 
1915  are  shown  in  the  following  statement  of  earnings: 

Gross    operating    revenue $2,743,876 

Receipts  from  interest  on  current  balances 6,609 

Total    revenue    $2,750,485 

Operating  expenses,  including  taxes 1,239,505 

Net  operating  earnings $1,510,980 

Interest  on  bonds $249,098 

Interest  on  notes  and  loans 191,774 

Premium  on  bonds  bought  for  sinking  fund.  . .  1,594 

Annual    credit    to    amortization    fund    for    dis- 
count on  first  refunding  mortgage  bonds.  .  .  .  8,000 

Interest  on  consumers'  deposits,  etc 1,564 

"Written  off  for  replacement  reserve 325,000 

Uncollectible   accounts,   etc 10,293 

787,323 

Net  earnings    $723,657 

Surplus   from   1914 1,118,688 

Total     $1,842,345 

Dividends   paid $851,950 

Adjustments  prior  to  1915 3,450 

855,400 

Surplus  Dec.   31,   1915 $986,945 


New  Utility  and  Industrial  Companies 

The  Central  Electric  Construction  Company  of  Louisville, 
Ky.,  has  been  incorporated  with  a  capital  stock  of  $1,000  by 
H.  Netherton,  A.  R.  Hudson  and  W.  H.  Crutcher. 

The  Durbin  Company  of  New  York,  N.  Y.,  has  been  incor- 
porated to  manufacture  and  deal  in  electrical  appliances, 
etc.,  by  J.  N.,  P.  C.  and  W.  L.  Durbin,  8  Nagle  Avenue,  New 
York,  N.  Y. 

The  Alamo  Farm  Light  Plant  Company  of  Dubuque,  Iowa, 
has  been  incorporated  with  a  capital  stock  of  $10,000.  The 
officers  are:  B.  J.  Schwind,  president;  A.  J.  Jaeger,  vice- 
president,  and  B.  J.  Schwind,  Jr.,  secretary. 

The  Basco  Electric  Light  &  Power  Company  of  Basco,  111., 
has  been  incorporated  by  August  Ancelet,  William  O. 
Fisher,  L.  B.  Fisher  and  S.  Ancelet.  The  company  is  capi- 
talized at  $5,000  and  will  operate  an  electric-light  plant  in 
Basco. 

The  X-Ray  Reflector  Company  of  New  York,  N.  Y.,  has 
been  incorporated  by  A.  D.  Curtiss,  E.  L.  Haines  and  R.  B. 
Corby,  611  West  158th  Street,  New  York,  N.  Y.  The  com- 
pany is  capitalized  at  $35,000  and  will  manufacture  and  deal 
in  lamps,  lighting  systems,  reflectors,  etc. 

The  Electrical  Consumers'  Adjustment  Corporation  of 
New  York,  N.  Y.,  has  been  incorporated  by  C.  Townley,  S. 
Well  and  M.  Cohen,  1133  Broadway,  New  York,  N.  Y.  The 
company  is  capitalized  and  purposes  to  do  a  general  elec- 
trical and  mechanical  engineering  business. 

The  Barlow  Electric  Specialties  Company  of  Yonkers, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $10,000  to 
manufacture  and  deal  in  metal  castings,  devices,  machinery 
and  auto  parts.  The  incorporators  are  C.  W.  Boote,  M.  E. 
Blauvelt  and  W.  N.  Barlow,  28  North  Broadway, 
Yonkers,  N.  Y. 


Trade  Publications 

Ventilating  Fans.— B.  F.  Perkins  &  Son,  Inc.,  Holyoke, 
Mass.,  have  prepared  an  illustrated  booklet  which  describes 
their  directly  connected  electrically  operated  ventilating 
fans. 

Automatic  Water-Level  Alarm  System.— Louis  Stern,  120 
North  Seventh  Street,  Philadelphia,  Pa.,  has  prepared  a 
leaflet  descriptive  of  an  automatic  alarm  system  for  water 
tanks. 

Discount  List  of  Hubbell  Material. — Harvey  Hubbell,  Inc., 
Bridgeport,  Conn.,  has  prepared  a  list  which  gives  discounts 
on  various  Hubbell  products  for  the  Eastern  and  Western 
territory. 


Slitting  and  Rewinding  Machines. — The  Cameron  Machine 
Company,  Brooklyn,  N.  Y.,  has  prepared  an  illustrated 
catalog  on  its  paper-roll-cutting,  slitting  and  rewinding 
machines. 

Pot -Heads.— The  G.  &  W.  Electric  Specialty  Company, 
7440  South  Chicago  Avenue,  Chicago,  111.,  is  sending  out  an 
illustrated  folder  which  contains  information  on  its  type  S 
pot-heads. 

Electric  Fans.— Catalog  8-A,  which  is  illustrated, 
describes  the  various  types  of  fans  placed  on  the  market 
by  the  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 

Automobile  Spot  Lamps.— The  Woods  Manufacturing 
Company,  Fairfield,  Conn.,  has  prepared  an  illustrated 
leaflet  which  describes  its  new  type  of  electrically  operated 
automobile  spot  lamps. 

Bakelite.— The  General  Bakelite  Company,  100  William 
Street,  New  York,  has  prepared  an  interesting  booklet 
printed  in  colors  which  contains  information  on  the  various 
uses  to  which  bakelite  is  put. 

Storage  Batteries.— "Storage  Battery  Stand-by  Service 
on  an  Alternating-Current  Distribution  Circuit"  is  the  title 
of  Bulletin  No.  153,  recently  issued  by  the  Electric  Storage 
Battery  Company,  Philadelphia,  Pa. 

Motors  for  Clothing  Factories. — Bulletin  No.  204,  issued 
by  Roth  Brothers  &  Company,  Adams  and  Loomis  Streets, 
Chicago,  111.,  contains  information  on  and  illustrations  of  its 
motors  for  use  in  clothing  factories. 

Electric  Blower. — The  Rosewater  Electric  Company,  3110 
Croton  Avenue,  Cleveland,  Ohio,  has  prepared  an  illustrated 
leaflet  which  describes  its  small  electrically  operated  blower 
particularly  adapted  for  use  with  forges. 

Vacuum  Cleaner.— The  Vacuna  Sales  Company,  251  Fifth 
Avenue,  New  York,  has  prepared  several  illustrated  bulle- 
tins on  various  types  of  electrically  operated  vacuum  clean- 
ers and  motor-driven  floor-finishing  machines. 

Electrically  Operated  Coffee-Roasting  Machine.— Jabez 
Burns  &  Sons,  600  West  Forty-third  Street,  New  York, 
has  prepared  an  illustrated  bulletin  which  contains  informa- 
tion on  an  electric  coffee-sample-roasting  machine. 

Electric  Cooking  and  Heating  Stoves. — The  Quick  Elec- 
tric Heater  Company,  Station  M,  Cincinnati,  Ohio,  is  send- 
ing out  a  leaflet  which  contains  information  on  its  No. 
30  electric-heating  stove  and  No.  5  electric-cooking  stove. 

Oil  Engines.— "Economical  Power  Plants"  is  the  title  of 
an  illustrated  catalog  containing  information  on  various 
types  of  oil  engines  which  has  recently  been  issued  by  the 
De  La  Vergne  Machine  Company,  1189  East  138th  Street, 
New  York. 

Stokers.— The  Laclede-Christy  Clay  Products  Company, 
Manchester  Avenue  and  Sulphur  Avenue,  St.  Louis,  Mo., 
contains  information  on  its  automatic  stokers  in  the  plant  of 
the  Indianapolis  Water  Company,  two  of  which  represent 
repeat  orders. 

Cooling  Towers. — "Condensing  Plants  with  Natural-Draft 
Cooling  Towers"  is  the  title  of  an  illustrated  folder  contain- 
ing information  on  various  installations  of  cooling  towers 
manufactured  by  the  Wheeler  Condenser  &  Engineering 
Company,  Carteret,  N.  J. 

Electric  Fans. — "Watch  the  Way  the  Wind  Blows"  is  the 
title  of  a  three-colored  pamphlet  just  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pittsburgh, 
Pa.,  which  lists  various  sales  helps  that  the  company  is  pre- 
pared to  give  to  the  dealers. 

Automobile-Electric-System  Trouble-Finding  Device. — 
The  American  Bureau  of  Engineering,  Inc.,  1018  South 
Wabash  Avenue,  Chicago,  111.,  has  prepared  an  illustrated 
bulletin  entitled  "A  Story  of  Ambu  the  Trouble  Shooter," 
which  contains  information  on  an  instrument  for  detecting 
trouble  in  electric  systems  on  gasoline-operated  automobiles. 

Ornamental  Lighting  Devices.— Bulletin  No.  108  prepared 
by  the  F.  W.  Wakefield  Brass  Company,  Vermilion,  Ohio, 
contains  information  on  canopies  with  hooks,  tube  and  chain 
supports,  loops,  cast  hooks  and  buttons,  and  Bulletin  No.  109 
shows  various  types  of  plain  and  ornamental  brass  chains 
for  fixture  suspension  and  several  types  of  brass  couplings 
and  terminals. 
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the  next  town  meeting  The  present  plans 
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500-kw.  or  one  BOO  lew  turbo  generating 
unit  of  tin'  low-pressure  type,  in  operate  In 
connection  with  two  engine-driven  genera- 
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new  HAVEN,  co.\.\.  Application  has 
ii. 'on  made  to  the  Public  Utilities  commis- 
sion by  the  Housatonlc  Pwr.  Co.,  New  Ha- 
ven, tor  approval  of  the  erection  of  a  pow- 
er transmission  lino  from  its  power  house 
at  Bull's  Ridge  through  the  towns  of  New 
Milford  ami  Sherman  to  the  New  York 
Stato    lino. 

WALLINGFORD,    i '".w. —a    movement 

has  boon  started  by  the  Chamber  of  Com- 
merce  for  the  erection  of  a  municipal  fac- 
tory building  for  the  use  of  small  manu- 
facturing plants.  Manufacturers  of  elec- 
trical   goods   are   specially   desired. 


Middle  Atlantic 

NEW  YORK,  X.  Y. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C., 
until  March  27  for  a  conduit  and  wiring 
system  and  lighting  fixtures  at  the  United 
States  appraisers'  stores,  New  York.  For 
details  see  proposal  columns. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived at  the  office  of  the  depot  quarter- 
master, Army  Building,  New  York,  N.  Y., 
until  March  8,  under  Schedule  788,  for  fur- 
nishing 84  canopies,  brushed-brass  finish ; 
42  bracket  fixtures,  42  electrolier  fixtures, 
50  pairs  insulators,  7  watt-hour  meters,  12 
Norbit  receptacles,  114  flush  switches,  two 
transformers,  6000  ft.  copper  wire,  eight 
fuse  plugs,  three  entrance  switches  and  500 
ft.  copper  conductor  wire.  For  further  in- 
formation address  Col.  A.  L.  Smith,  depot 
quartermaster. 

NIAGARA  FALLS,  N.  Y. — A  force  of  en- 
gineers is  being  organized,  it  is  reported, 
by  Hugh  L.  Cooper,  consulting  engineer,  101 
Park  Avenue,  New  York,  N.  Y.,  and  Harry 
Kornfield,  who  represents  large  financial  in- 
terests in  New  York,  N.  Y.,  for  the  purpose 
of  making  a  survey  of  the  lower  river  with 
a  view  of  promoting  a  hydroelectric  project. 
The  plan  is  similar  to  that  of  the  Lower 
River  Pwr.  Co.,  incorporated  some  years 
ago,  but  never  developed. 

OSWEGO,  N.  Y. — The  Municipal  Water 
Service  Commission  has  engaged  John  A. 
Bensel,  Bernardsville,  N.  J.,  former  State 
engineer  and  surveyor,  to  take  charge  of 
the  water-power  development  at  Dam  No. 
6.  Work  will  begin  immediately  on  pre- 
liminary plans  for  the  proposed  develop- 
ment, which  will  include  the  construction 
of  a  large  power  station,  etc.  John  D.  Hig- 
gins  is  chairman  of  commission. 

SILVER  CREEK,  N.  Y.— The  Silver 
Creek  El.  Co.  contemplates  extending  its 
transmission  lines  from  Silver  Creek 
through  Irving,  Hanover  Center  and 
Smith's  Mills  to  Forestville.  The  company 
was  recently  granted  a  franchise  in  Han- 
over. 

INTERCOURSE,  PA. — The  Intercourse 
El.  Lt.,  Ht.  &  Pwr.  Co.  expects  to  install 
in  the  near  future  about  24  street  lamps. 
Enos  L.  Zimmerman  is  general  manager. 

JOHNSTOWN.  PA. — The  Dale  Lt.,  Ht. 
&  Pwr.  Co.,  Johnstown,  contemplates  en- 
larging its  power  plant  to  enable  it  to  sup- 
ply electricity  in  the  city  of  Johnstown. 
The  company  now  furnishes  electrical  serv- 
ice   in   Walnut   Orove,  Dale   Borough,   Stony 
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PHIL  IDELPH1  \.  PA,  The  new  powei 
plant  ol  the  Barren  Hill  A  Wissahlckon 
branch  of  the  Philadelphia  Rapid  Transit 
Co  will  be  erected  on  the  Ridge  Pike,  jus; 
urn  th  of  the  city  lino. 

'i  UNO,   PA      The   Reading  Transit  & 

i.t    Co.  has  signed  a  contract  with  the  Coun- 

i    ii    Co.,    Norrlstown,   to  supplj 

electrlcltj    to  operate   Its  system,  beginning 

.May     1,     1916.       The    power    stations    in    ( 'ol 
hi;,  ville    and    Sha  wmiiiil    which    now   furnish 

power    to   operate    the   cars    will    be   closed 
down, 

SAYRE,  PA  Ti  1 1  Say  re  El.  Co.  is  in- 
stalling a  200-kw.  rotary  converter  with 
transformer.  P.  s.  Nicholson  is  second 
vice-presldenl  and  general  manager. 

BELVIDERE,  N.  .1  The  Warren  Wood 
Working  Co.,  Belvidere,  Is  considering  in- 
stalling a  new  boiler  with  a  rating  of  from 
300  hp.  to  100  hp.  F.  E.  .Mercer  is  superin- 
tendent 

BUTLER,  N.  J. — The  Borough  Council  is 
contemplating  establishing  a  day  service 
in  connection  with  the  municipal  electric- 
light  plant  within,  a  few  months.  Provisions 
are  being  made  for  a  two-phase,  110/220- 
volt  motor  circuit.  Robert  Trent  is  chief 
engineer. 

HIGHTSTOWN,  N.  J.— Plans  are  being 
considered  by  the  Borough  Council  for  the 
installation  of  a  municipal  electric-light 
plant  in  Hightstown. 

HOBOKEN,  N.  J. — The  City  Commission 
has  awarded  the  Public  Service  El.  Co.  the 
contract  for  lighting  the  streets  of  the  city 
for  a  period  of  five  years.  The  new  con- 
tract privides  for  the  installation  of  an 
ornamental  lighting  system  in  the  near 
future. 

LONG  BRANCH,  N.  J. — Preparations 
are  being  made  by  the  Consol.  Gas  Co.  of 
New  Jersey  for  the  installation  of  an  un- 
derground conduit  in  Long  Branch,  for 
which  contracts  have  been  placed  with  G. 
M.  Gest,  Woolworth  Building,  New  York, 
N.  Y.,  and  the  Safety  Insulated  Wire  & 
Cable  Co.,  114  Liberty  Street,  New  York. 
The  company  is  planning  to  make  a  special 
campaign  for  pumping. business.  Fred  R. 
Cutcheon  is  vice-president  and  general 
manager. 

PERTH  AMBOY,  N.  J. — The  Pub.  Ser. 
El.  Co.  is  planning  to  install  an  under- 
ground conduit  in  State  and  Smith  Streets, 
to  cost  about  $30,000.  Application  has  been 
made  for  a  permit  for  the  work. 

BALTIMORE,  MD. — An  additional  loan 
of  $1,500,000  has  been  asked  by  the  Board 
of  Estimates  for  the  completion  of  the 
municipal  system  of  conduits  for  electric 
wires.  R.  C.  Thomas  is  chief  engineer  of 
the   electrical   commission. 

BALTIMORE,  MD. — Plans  are  being  pre- 
pared by  Mahlon  H.  Dickinson.  Philadel- 
phia, Pa.,  architects,  for  an  indirect  light- 
ing system  to  be  installed  in  the  Emerson- 
ian Apartments,  Baltimore.  Bids  will  be 
asked,  it  is  understood,  about  March  15. 

FORK  UNION,  VA.— Plans  are  being 
considered  for  the  erection  of  a  complete  set 
of  new  buildings  for  the  Fork  Union  Mili- 
tary Academy.  It  is  also  proposed  to 
change  the  lighting  system  from  acetylene 
gas  to  electricity.  It  is  estimated  that  a 
15-kw.  generator  driven  by  a  fuel-oil  en- 
gine of  from  10  hp.  to  15  hp.  will  be  re- 
quired. Complete  wiring,  emergency  bat- 
teries, switchboard,  etc..  for  about  four 
buildings  will  be  needed.  C.  E.  Crosland, 
Fork  Union,  would  like  to  receive  catalogs, 
price  lists,  etc.,  and  to  correspond  with 
manufacturers  of  and  dealers  in  electrical 
equipment. 

FRONT  ROYAL.  VA.— The  business  men 
of  Front  Royal  have  rejected  the  pronosal 
of  the  Northern  Virginia  Pwr.  Co.,  Win- 
chester, to  furnish  the  town  with  elec- 
tricity and  have  decided  to  make  improve- 
ments to  the  municipal  hydroelectric  plant 
and  also  to  erect  an  auxiliarv  steam-power 
plant. 
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c<  Ived  ai  the  office  of  tin-  purchasing 
Commissioners    of     District     01     Coli 
Washington,   l>.  C,   until   March   6   i 

I   '     'In  ostats,     sliding     I 

e   w  in    wound  on  metal  tube,  for  tin 
•  n   High   Beta 

WASHINGTON,    I).   C. — Bids   will   be  re- 
ceived  by  the  purchasing  agent  of  thi 
Office  Department,  Washington,  i».  <'.,  until 
h    II   for  furnishing  and  delivering  from 
time  to  time  as  thej    may   i"-  require 

i  lor  use  in  the  postal  service  during 
the  fiscal  year  ending  June  80,  1916,  elec- 
inc  ant, mi,, i, ii,.  trucks  as  follows:  One  or 
more  of  1-ton  capacity,  one  or  more  of  2 
tons  capacity,  and  one  or  more  of  3  tons 
capacity, 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  for 
furnishing  at  the  various  navy  yards  and 
naval  stations  the  following  supplies:  Nor- 
folk, Va.,  Schedule  9347 — 5500  lb.  steel- 
wire  rope,  8960  ft.  tubing  steel ;  Schedule 
9345 — 600  steel  boiler  tubes.  Charleston, 
S.  C„  Schedule  9353 — 750  lin.  ft.  three-con- 
ductor cable,  miscellaneous  duplex  cable, 
950  lin.  ft.  paper-insulated,  lead-sheathed 
cable.  Brooklyn,  N.  Y.,  Schedule  9346 — 
miscellaneous  interior-communication  ca- 
ble, miscellaneous  single  and  twin-con- 
ductor wire  ;  Schedule  9351 — 150  signaling 
searchlights  ;  Schedule  9335 — 12  blowers. 
Pensacola,  Fla.,  Schedule  9339. — one  wire- 
testing  machine.  Mare  Island  Cal.,  Sched- 
ule 9334 — two  cargo  oil  pumps.  Applica- 
tions for  proposals  should  designate  the 
schedule  desired  by  number. 

WASHINGTON,  D.  C— Foreign  trade 
opportunities  are  announced  by  the  Bureau 
of  Commerce  reports  as  follows:  No.  20,228 
— An  American  consular  officer  in  India 
writes  that  a  firm  in  his  district  desires  to 
be  placed  in  touch  with  American  manu- 
facturers and  exporters  of  motors,  gener- 
ators, switchboards,  incandescent  Mazda 
standard  and  half-watt  lamps,  transform- 
ers and  meters ;  pumping  machinery  for 
water-works  and  sewage  ;  leaded  lamps  for 
churches,  temples,  public  buildings,  etc.  ; 
Portland  cement ;  electric,  hydraulic  and 
hand-power  eleyators  for  passengers  and 
freight ;  refrigerating  and  cold-storage 
plant ;  automatic  signaling,  interlocking 
machines,  etc.  ;  manual  signaling  appara- 
tus, etc.  ;  water-level  recorders,  and  all  ap- 
pliances for  water  gaging ;  motorboats  and 
accessories ;  water  meters  of  all  kinds : 
hydraulic  machinery,  turbine  pumps,  etc.  ; 
stationary  oil  engines,  combined  engines 
and  pumps,  etc.  No.  20,237 — An  American 
consular  officer  in  India  reports  that  a  gov- 
ernment official  in  that  country  desires  to 
be  placed  in  touch  with  American  manu- 
facturers of  electrical,  iron  and  steel  and 
wood-working  machinery ;  agriculture  im- 
plements, and  hydroelectric  machinery  for 
use  in  educational  and  agricultural  institu- 
tions. No.  20,243 — An  American  consular 
officer  in  Spain  reports  that  a  man  in  his 
district  desires  to  purchase  at  wholesale 
supplies  of  small  articles  for  electrical  in- 
stallation. Correspondence  should  be  in 
Spanish.  No.  20,245 — An  American  con- 
sular officer  in  Canada  writes  that  a  firm 
in  his  district  desires  to  communicate  with 
American  manufacturers  of  copper-clad 
wire  used  in  making  copper  nails.  It  is 
stated  that  copper-washed  wire-  is  not 
wanted.  No.  20,262 — A  firm  in  India 
writes  that  it  desires  to  communicate  with 
American  manufacturers  of  bullock  power 
pumps  having  a  capacity  of  from  3000  gal. 
to  4000  gal.  per  hour,  for  wells  50  ft.  deep 
and  12  ft  in  diameter,  pump  and  animal- 
power  gear  being  placed  at  the  top  of  the 
well :  hand-power  pumps  having  a  capacity 
of  not  less  than  1500  gal.  to  2000  gal.  per 
hour  for  wells  50  ft.  deep,  and  power  pumps 
having  a  capacity  not  exceeding  6000  gal. 
for  wells  50  ft.  to  60  ft.  deep.  Further  in- 
formation may  be  obtained  on  application 
to  the  Department  of  Commerce,  Bureau  of 
Foreign  and  Domestic  Commerce,  Washing- 
ton,  D.   C.,   and  its  branches. 
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North  Central 

MUSKEGON,  MICH. — The  Muskegon 
Trac.  &  Ltg.  Co.  contemplates  extensions 
and  improvements  to  its  system  this  year, 
involving  an  expenditure  of  about   $36,000. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchase  and  supplies,  City  Hall,  Cleveland, 
Ohio,  until  March  10  for  substation  trans- 
formers for  the  municipal  electric-light  de- 
partment. Specifications  may  be  obtained 
at  the  office,  of  the  commissioner  of  light 
and  heat,   1443  East  Third  Street. 

CONNEAUT,  OHIO. — Preparations  are 
being  made  for  the  installation  of  a  150- 
kva.,  60-cycle,  2300-volt,  three-phase  alter- 
nator and  engine,  for  which  bids  were 
opened  March  3.  Benjamin  Laubach  is  su- 
perintendent. 

DEFIANCE,  OHIO. — The  capital  stock  of 
the  Defiance  Gas  &  El.  Co.  nas  been  in- 
creased from   $300,000  to   $850,000. 

GROVEPORT,  OHIO. — The  Public  Utili- 
ties Commission  has  granted  the  Scioto  Val- 
ley Trac.  Co.,  Columbus,  permission  to  pur- 
chase the  electrical  distribution  system  of 
the  Groveport  Development  Co.  The  Scioto 
company,  it  is  understood,  will  install  a  new 
distributing  system  here. 

HOLGATE,  OHIO. — The  Board  of  Public 
Works  is  considering  extensions  to  the 
municipal  electric-light  plant  and  may  in- 
stall a  150-hp.  boiler  or  may  change  the 
motive  power  to  oil  engines.  The  purchase 
of  power  to  operate  the  municipal  system  is 
also  under  consideration.  E.  M.  Ball  is 
manager. 

MASSILLON,  OHIO — The  Massillon  El. 
&  Gas  Co.  is  contemplating  the  installation 
of  an  ornamental  incandescent  street- 
lighting  system,  with  some  underground 
wiring,   during   1916. 

LOUISVILLE,  KY. — The  Harry  I.  Wood 
Co.,  514  West  Main  Street,  Louisville,  has 
secured  the  contract  for  all  conduit  and 
wiring  for  lighting  and  power  wires,  and 
all  conduits  for  all  2-in.  and  3-in,  conduit 
for  telephone  equipment,  for  the  two-story 
and  basement  exchange  of  the  Home  Tel. 
Co.,  Louisville.  Also  a  contract  for  wiring 
the  Bonnie  Apartments  in  Louisville,  which 
covers  a  complete  conduit  system  for  light- 
ing and  power  wires,  vestibule  telephones, 
city  telephones,  bells  and  annunciators. 
Also  contract  for  covering  the  installation 
of  one  35-hp.  and  two  20-hp.,  three-phase, 
220-volt  motors  for  the  Ewald  Iron  Co.  of 
this  city.  All  of  this  work  is  to  be  installed 
in  conduit.  The  company  also  has  a  con- 
tract for  the  installation  of  main  and 
branch  feeders  for  two  225-kw.,  three- 
phase,  220-volt  enameling  ovens  which  are 
to  be  installed  by  the  Ford  Motor  Co.  of 
Louisville. 

RUSSELLVILLE,  KY. — The  South  Ken- 
tucky Pwr.  Co.,  Pembroke,  has  submitted  a 
proposal  to  the  City  Council  offering  to 
take  over  the  municipal  electric-light  plant 
and  water-works  system.  The  company 
proposes  to  pay  the  city  $15,000  and  asks 
for  a  20-year  franchise,  agreeing  to  install 
an  ornamental  lighting  system  in  the  pub- 
lic square,  etc.  As  yet  no  action  has  been 
taken  on  the  proposal  by  the  city. 

AKRON,  IND. — Arrangements  are  being 
made  by  the  Akron  Lt.,  Ht.  &  Pwr.  Co.  for 
the  installation  of  a  motor  and  pump  (250 
gal.  per  minute  capacity)  for  the  water- 
works system. 

RICHMOND,  IND.— The  Liberty  Lt.  & 
Pwr.  Co.,  Richmond,  has  increased  its  capi- 
tal stock  from  $25,000  to  $65,000. 

ROCKVILLE,  IND. — The  Rockville  Lt.  & 
Pwr.  Co.  is  contemplating  the  installation 
of  a  coal  conveyor.  The  company  has  just 
completed  the  installation  of  an  ornamental 
lighting  system  around  the  public  square. 
F.  R.  Calvert  is  superintendent. 

ALBION,  ILL. — The  Albion  El.  Lt.  & 
Gas  Co.  expects  to  install  two  new  boilers 
of  about  150  hp.  each,  a  new  engine  and  a 
generator  with  a  rating  of  about  150  kw. 
some  time  this  spring.  L.  Richards  is 
superintendent  and  chief  engineer. 

BELLEVILLE,  ILL. — Plans  are  being 
considered  by  the  board  of  local  improve- 
ments for  the  installation  of  an  ornamental 
lighting  system  around  the  public  square, 
to  cost  about  $8,100. 

BERWYN,  ILL. — Bids  will  be  received 
by  the  City  Council,  City  Hall,  Berwyn, 
until  March  21  for  the  installation  of  an 
ornamental  street-lighting  system  and  a 
general  street-lighting  system,  to  cost  about 
$15,000.     For  details  see  proposal  columns. 

CHICAGO,  ILL. — Bids  will  be  received 
by  J.  F.  Neil,  secretary  of  South  Park 
Commissioners,  Fifty-seventh  Street  and 
Cottage  Grove  Avenue,  Chicago,  until 
March  15  for  furnishing  cast-iron  electric 
lamp  posts  and  other  cast-iron  electric  fix- 
tures for  use  in  Grant  Park. 

KANKAKEE,  ILL. — Bids  will  be  re- 
ceived   by    C.    B.    Sawyer,    chairman    of   the 


building  committee,  Kankakee,  until  March 
Z.i  for  the  construction  of  a  lodge  and 
club  house  for  the  Order  of  Elks  at  Kan- 
kakee. Separate  bids  to  be  submitted  for 
heating,  plumbing  and  electrical  work. 

NORMAL,  ILL. — Bids  will  be  received  at 
the  office  of  the  president  of  the  State 
Normal  University  at  Normal  until  March 
21  for  construction  of  Women's  Dormitory 
on  the  grounds  of  the  Illinois  State  Normal 
University  at  Normal.  Separate  bids  will 
be  received  on  plumbing,  heating,  electrical 
wiring  and  elevator  Copies  of  plans  and 
specifications  may  be  obtained  from  J.  B. 
Dibelka,  State  architect,  130  North  Fifth 
Avenue,  Chicago,    111. 

PALOMA,  ILL— The  Paloma  El.  Lt.  Co., 
recently  organized,  has  awarded  a  contract 
for  the  installation  of  an  electric-light 
plant.  The  plant  will  be  driven  by  a  gaso- 
line engine.  Electricity  will  be  furnished 
for  both  residential  and  street  lighting. 
H.  G.  Henry  is  president. 

ROCK  ISLAND,  ILL. — Bids  will  be  re- 
ceived at  the  office  of  the  commanding  of- 
ficer, Rock  Island  Arsenal,  Rock  Island, 
until  March  9  for  furnishing,  under  pro- 
posal 654,  5000  wire  cutters  according  to 
specification  given  on  print  20-2-124.  last 
revised  April  23,  1915;  also  1000  soft-rub- 
ber tips,   first  quality. 

STREATOR,  ILL. — The  contract  for  the 
installation  of  the  ornamental  street-light- 
ing system  has  been  awarded  to  J.  W.  Gates, 
Inc.,  Streator.  The  plans  provide  for  the 
erection  of  107  King's  No.  711  ornamental 
standards  with  Novalux  tops  and  five  King's 
posts  No.  11,  with  round  globes  for  safety 
islands;  64  lamps  of  600  cp.,  43  lamps  of 
250  cp.  and  five  lamps  of  60  cp,  maintained 
by  underground  wires.  The  cost  of  the  sys- 
tem is  estimated  at  $10,500.  H.  G.  Young 
is  city  electrician. 

BALATON,  MINN. — The  Village  Council 
has  granted  the  Citizens'  Lt.,  Ht.  &  Pwr. 
Co..  Tracy,  a  franchise  to  install  and  oper- 
ate an  electric-light  system  in  Balaton  for 
a  period  of  25  years. 

BRAINERD,  MINN. — The  Cuyana  Range 
Pwr.  Co.,  Deerwood,  is  contemplating  the 
construction  of  another  dam  at  Pillager,  to 
develop  2000  hp.  The  company,  it  is  re- 
ported, is  considering  the  erection  of  a 
transmission  line  to  Motley  and  building  a 
1000-kw.  steam-driven  power  plant  near 
Ironton. 

MILAN,  MINN. — The  Milan  Lt.  &  Pwr. 
Co.  is  contemplating  the  installation  of  an 
additional  25-hp.  generating  unit. 

MINNEAPOLIS,  MINN.— Bids  will  be 
received  by  the  board  of  education,  Minne- 
apolis, until  March  10  for  general  work, 
heating,  ventilating,  plumbing  and  electric 
work  for  the  addition  to  the  Horace  Mann 
School.  Plans  and  specifications  may  be 
seen  at  the  office  of  Stebbins  &  Haxby, 
architects,  450  Auditorium  Building,  and 
Rose  &  Harris,  engineers,  470  Auditorium 
Building,  Minneapolis.  Copies  of  plans 
may  be  obtained  upon  deposit  of  $20. 

ST.  PAUL,  MINN. — Local  improvements 
involving  an  expenditure  of  $300,000  are 
contemplated  by  the  Northern  Pacific  Ry. 
Co.  A  power  house,  costing  about  $100,- 
000  ;  an  ice  house  and  foreman's  buildings, 
all  of  steel  and  concrete,  will  be  erected  on 
land  acquired  by  the  company  near  the 
Third  Street  viaduct  and  the  Northern  Pa- 
cific tracks. 

ALBIA,  IOWA. — The  property  of  the 
Southern  Iowa  Ry.  &  Lt.  Co.,  Albia,  was 
purchased  at  auction  on  Jan.  21  by  Guy.  J. 
Walker,  New  York,  N.  Y.,  at  $75,000.  The 
company  supplies  electrical  service  in  Albia 
and  surrounding  villages  and  operates  two 
interurban  railways. 

ROCK  RAPIDS,  IOWA. — Improvements 
are  contemplated  to  the  municipal  electric- 
liphting  plant,  including  the  installation  of 
an  engine,  boiler,  direct-current  generator 
and  switchboard.  W.  F.  Gingrich  is  super- 
intendent. 

SHENANDOAH,  IOWA. — The  erection  of 
a  transmission  line  to  Imogene  (10  miles 
distant)  is  contemplated  by  the  Artificial 
Ice,  Pwr.,  Ht.  &  Lt.  Co.,  Shenandoah. 

TIFFIN,  IOWA. — The  citizens  have 
voted  to  install  an  electric  distributing  sys- 
tem in  Tiffin  and  will  secure  energy  from 
the  Iowa  Ltg.  &  Pwr.  Co.,  Cedar  Rapids. 

BRANSON,  MO. — The  city  of  Branson 
has  granted  a  franchise  to  W.  E.  Meyers 
and  H.  A.  Larson  to  install  and  operate  an 
electric-lighting  system  in  Branson  for  a 
period  of  twenty  years. 

LUCERNE,  MO. — The  Lucerne  El.  Lt. 
Co.,  recently  incorporated,  is  contemplating 
the  installation  of  an  electric  plant  to  sup- 
ply electricity  for  commercial  purposes.  S. 
L.  Prough  and  W.  M.  Boland  are  among  the 
incorporators. 

ST.  LOUIS,  MO. — The  Cupplies  Station 
Lt.,  Heat  &  Pwr.  Co.,  St.  Louis,  has  ap- 
plied to  the  Board  of  Public  Service  for 
a  permit  to  erect  transmission  lines  on 
Newstead     Avenue     from     Forest     Park     to 


Easton  Avenue.  The  company  proposes  to 
enter  the  West  End  residence  district  to 
supply  electricity  for  lighting  purposes. 

ENDERLIN,  N.  D. — The  General  Utilities 
Corpn.,  Enderlin,  is  contemplating  the  in- 
stallation of  a  new  generating  unit,  con- 
sisting of  a  150-kva.  generator  directly  con- 
nected to  a  Hamilton  Corliss  engine,  16  in. 
by  36  in.,  and  the  erection  of  a  transmission 
line  to  Sheldon,  a  distance  of  7  miles.  F. 
A.  Barnard  is  manager. 

HUNTER,  N.  D. — The  Hunter  Lt.  &  Pwr. 
Co.  is  contemplating  the  installation  of  a 
new  30-hp.  to  40-hp.  oil  engine,  generator 
and  switchboard  in  the  near  future.  Also  a 
new  automobile  garage  in  connection  with 
its  power  plant.  F.  C.  Hockridge  is  vice- 
president. 

JAMESTOWN,  N.  D.— The  Western  El. 
Co.,  Jamestown,  is  contemplating  the  con- 
struction of  a  new  power  plant,  the  equip- 
ment to  include  two  water-tube  boilers 
equipped   with   economizers   and  stokers. 

MINOT,  N.  D. — Bids  will  be  received  by 
the  St.  Joseph  Hospital  Association  of  St. 
Paul,  Minneapolis,  Grand  Forks,  Minot, 
N.  D.,  until  March  15  for  the  construction 
of  a  hospital  to  be  erected  at  Minot.  Sepa- 
rate bids  will  be  received  for  electric  wir- 
ing, heating  and  plumbing.  J.  C.  Wood- 
ruff, Minot,  is  architect. 

ASHTON,  S.  D. — Arrangements  have 
been  made  by  the  Spink  County  Pwr.  lo., 
Ashton,  for  the  installation  of  a  250-hp 
Diesel  engine  which  will  probably  be  in- 
stalled this  fall.  The  company  now  supplies 
electrical  service  in  the  towns  of  Ashton 
and  Melette.  Connection  will  be  made  with 
the  towns  of  Northville,  Athol,  Brentford 
and  Frankfort  in  the  spring.  Hugh  Trip- 
lett,  Redfield,  is  consulting  engineer. 

BR1DGEWATER,  S.  D. — The  Bridge- 
water  El.  Pwr.  Co.  is  planning  to  enlarge 
its  power  house  and  to  install  one  120-hp. 
Delavergne  oil  engine,  one  75-kva.  West- 
inghouse  generator  (directly  connected), 
and  to  extend  transmission  line  to  Emery, 
a  distance  of  1 0  miles. 

LESTERVILLE,  S.  D. — Plans  are  being 
considered  for  the  installation  of  a  mu- 
nicipal electric -lighting  plant  in  Lesterville. 

BLUE  SPRINGS,  NEB. — A  franchise  has 
been  granted  to  the  Nebraska  Gas  &  El. 
Co.,  Norfolk,  to  supply  electricity  in  Blue 
Springs  for  a  period  of  25  years. 

CORDOVA,  NEB. — Bids  will  be  received 
by  L.  B.  Lull,  village  clerk,  Cordova,  until 
March  9  for  the  installation  of  an  electric- 
lighting  system  in  Cordova. 

STUART,  NEB/ — Bids  will  be  received 
by  the  School  Board  District  No.  44,  Holt 
County,  Stuart,  until  March  21  for  con- 
struction of  high-school  building.  Separate 
bids  will  be  received  at  the  same  time  for 
plumbing,  heating  and  ventilation,  and 
electric  wiring.  R.,  A.  Bradley  &  Co.,  Ex- 
change National  Bank  Building,  Hastings, 
are  architects. 

CONCORDIA,  KAN. — The  Concordia  El. 
Lt.  Co.  is  contemplating  extending  its  trans- 
mission lines  to  several  additional  towns. 
L.  K.  Green  is  manager. 

DANVILLE,  KAN. — Plans  are  being  con- 
sidered by  the  citizens  of  Danville  and  the 
farmers  between  Danville  and  Harper  to 
secure  electrical  service  from  the  municipal 
plant  in  Harper. 

FORT  SCOTT,  KAN. — Estimates  will  be 
received  by  the  L.  A.  Wells  Construction 
Co.,  34  Wade  Building,  Cleveland,  Ohio,  on 
grading  250,000  cu.  yd.  for  construction  of 
an  electric  railway  from  Fort  Scott  to  Mul- 
berry. -The  company  is  also  in  the  market 
for  "steel  rails  and  connections,  ties,  poles, 
high-tension  wires,  etc. 

FRANKFORT,  KAN. — The  Frankfort  Lt. 
&  Power  Co.  is  planning  to  erect  a  6600- 
volt  transmission  line  to  Winifred  and 
Vleits  in  the  near  future.  F.  C.  Dwinnell 
is  owner. 

FREDONIA,  KAN. — The  Fredonia  Ice  & 
Lt:  Co.  has  recently  installed  a  187-kva. 
Westinghouse  steam-turbine  generator  and 
has  placed  contracts  for  installation  of  a 
200-hp.  boiler  and  the  erection  of  a  con- 
crete chimney,   100  ft.  by  4  ft.  6  in. 

GARDEN  CITY,  KAN. — An  ordinance  is 
being  prepared  by  the  City  Council  calling 
for  an  election  to  submit  the  proposal  to 
issue  bonds  for  the  purchase  of  the  Marsh 
telephone  and   lighting  plant. 

GENESEO,  KAN. — The  town  of  Geneseo 
will  erect  6000  ft.  of  transmission  line  in 
connection  with  the  municipal  electric-light 
plant  as  soon  as  the  weather  will  permit. 
Chester  Norman  is  manager. 

GIRARD,  KAN. — Two  new  marine  boil- 
ers having  a  rating  of  250  hp.  each  have 
recently  been  installed  in  the  municipal 
electric-light  plant.  E.  B.  Parker  is  super- 
intendent. 

HUTCHINSON,  KAN. — Extensive  im- 
provements are  under  way  at  the  plant  of 
the  United  Wtr.,  Gas  &  El    Co.,  Hutchinson, 
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El.   i.t    .<•   Pwr.  Co    to  be  owned  and  oper- 
ated by  the  municipality  was  carried. 
i  »SB(  IRN  i:.    K  \.\      The   Council    la   con- 
iting   calling   an    election    to   vote   on 
000   bond   laaue   to   provide    Funds    for 
additions    to    the    municipal    electric-light 

plant. 

PLAINVILLE,  kax  The  Plainville 
Mill  A  ESI,  i'<>  la  contemplating  the  Instal- 
lation of  an  oil  engine  in  the  near  future. 


Southern  States 

BADIN,  N  C. — The  Tallassee  Pwr.  Co., 
recently  organized  to  take  over  the  Yadkin 
Narrows  development  for  the  Aluminum 
Co.  Of  America,  which  purchased  the  prop- 
ertlea  of  the  Southern  Aluminum  Co.,  has 
I  plans  for  the  Yadkin  River  develop- 
ment, which  include  construction  of  spill- 
way to  replace  two  wells  in  dam,  the  in- 
stallation of  three  18,000-kw.,  13,000-volt, 
36-cycle  generators;  transmitting  elec- 
tricity to  Yadki  Narrows  (new  name  of 
Badin  development),  and  construction  of 
power  house  :  also  an  eight-pot  develop- 
ment for  aluminum  plant.  Arthur  V. 
Davis.  Bryson  Citv,  N.  C,  and  Oliver 
Building,  Pittsburgh,  Pa.,  is  general  man- 
ager. 

HICKORY,  N.  C— The  Community  Club, 
Btartown  Farm  Life  School  District,  is 
contemplating  the  installation  of  a  small 
electric-light  plant. 

LUMBERTON,  N.  C— Extensive  improve- 
ments are  under  way  by  the  Water  and 
Light  Department,  including  the  erection  of 
6  miles  of  transmission  lines,  the  installa- 
tion of  13  transformers,  one  200-kva. 
generator.  300  watt-hour  meters,  one  water 
filter,  100  water  meters  and  four  centrif- 
ugal pumps.  George  L.  McNeill  is  superin- 
tendent of  water  and  light  department. 

TROY,  N.  C. — The  Smithtown  Pwr.  Co., 
recently  incorporated  with  a  capital  stock 
of  $300,000,  is  contemplating  a  hydroelec- 
tric development  on  Little  River,  about  7 
miles  northeast  of  Mount  Gilead.  J.  C. 
Hurley  is  interested. 

WILSON,  N.  C— Bids  will  be  received  by 
the  Mayor  and  Board  of  Town  Commis- 
sioners until  March  27  for  water-works  im- 
provements, consisting  of  an  extension  to 
the  present  electric  power  station,  forming 
a  pump  room  and  filter  building,  construc- 
tion of  a  concrete  coagulating  basin,  a 
1,000,000-gal.  reservoir,  auxiliary  raw-water 
pumping  station  and  intake,  a  14-in.  raw- 
water  force  main.  4  miles  long ;  also  fur- 
nishing and  erecting  a  cross-compound 
pumping  engine  of  21000  gal.  per  minute 
capacity  and  installation  of  necessary  pip- 
ing and  plant  equipment.  Anderson  & 
Christie,  Inc.,  Charlotte,  N.  C,  are  consult- 
ing engineers. 

BENNETTSVILLE.  S.  C— Plans  are  be- 
ing considered  for  the  erection  of  a  new 
steel  stack  for  boilers  (75  ft.  high.  40  in. 
in  diameter,  flared  at  bottom  to  46  in.)  at 
the  municipal  electric-light  plant.  Some 
motor  pumps  may  be  installed  during  the 
year  and  possibly  a  new  engine,  either 
steam  or  oil.     E.  C.  Morrison  is  manager. 

FLORENCE,  S.  C. — Within  the  next  two 
months  the  Carolina  Central  El.  Co..  Flor- 
ence, expects  to  erect  12  miles  of  13  000- 
volt  transmission  line.  Transformers  (Gen- 
eral Electric)  have  been  purchased.  F.  G. 
Godfroy  is  general  superintendent. 

FORT  MILL,  S.  C. — The  Council  is  con- 
sidering the  installation  of  an  electric- 
lighting  system. 

WINNSBORO.  S.  C. — Within  the  next  30 
days  the  Board  of  Public  Works  expects  to 
begin  operating  the  new  electric-lighting 
plant.  Energy  will  be  obtained  from  the 
Parr  Shoals  Pwr.  Co.,  which  will  be  de- 
livered at  23.000  volts  and  distributed  at 
2300  volts.     The  substation  is  equipped  with 
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power  plant  on  the  Tennessee  River  will  be 

used. 

BIRMINGHAM,  ai.\  Surveys  are  be- 
Ing   made   by    the    Alabama    Pwr.   Co.,    Blr 

mlngham,  for  the  extension  Of  Its  transmis- 
sion  line  to  Jasper. 

LUCEDALE,  MISS.  Plana  are  being 
considered  lor  the  installation  of  a  mu- 
nicipal electric-lighting  plant  in  Lucedale. 

VII. MO  PLATTE,  LA.— The  city  of  Ville 
Platte  is  considering  an  issue  of  bonds,  the 
proceeds  to  be  used  for  the  construction  of 
an  electric-light  plant  and  water-works  sys- 
tem. 

CHANDLER.  OKLA. — The  Chandler  El. 
Co.  is  contemplating  increasing  the  output 
of  its  plant  by  200  hp. 

GOTEBO,  OKLA.— The  Gotebo  Lt.  & 
Pwr.  Co.  is  planning  to  install  one  25-kw. 
to  50-kw.  direct-current,  two  or  three-wire, 
L'-IO-volt  generator,  325  r.p.m.,  and  one  15- 
k\v.  to  20-kw.,  220-volt  generator,  270  to  280 
r.p.m.  Would  use  second-hand  machines 
if  in  first-class  order.  The  generators  are 
to  be  connected  directly  to  oil  engines.  J. 
A.  Litel   is  manager. 

HENNESSEY,  OKLA.— Negotiations  are 
now  under  way  looking  to  the  purchase  of 
the  property  of  the  Hennessey  El.  Pwr.  & 
Ice  Co.  by  F.  H.  Tathwell,  lessee  of  the 
property  for  the  past  three  years.  Reor- 
ganization plans,  as  at  present  contem- 
plated, provide  for  an  additional  generat- 
ing unit  and  an  ice-making  machine,  with 
the  possibility  of  establishing  a  24-hour 
service.  The  consummation  of  the  deal 
hang's  on  the  granting  of  a  new  franchise. 

STRATFORD,  OKLA. — Bonds  to  the 
amount  of  $35,000  for  the  installation  of  a 
municipal  electric-light  plant  and  water- 
works system  have  been  voted. 

ARCHER  CITY,  TEX.— The  City  Council 
is  considering  the  installation  of  a  munici- 
pal electric-light  and  power  plant. 

BATSON.  TEX. — The  electric-light  plant 
and  machine  shop  owned  by  Thompson  & 
Beitrich.  which  was  recently  destroyed  bv 
fire,  will  be  rebuilt.  The  cost  of  the  new 
plant   is   estimated   at   about   $50,000. 

DE  KALB.  TEX. — Plans  are  being  con- 
sidered for  the  installation  of  an  electric- 
light  plant  in  De  Kalb.  M.  Risinger,  Nash- 
ville, Ark.,  is  reported  interested. 

GILMER,  TEX.— The  Texas  Pub.  Ser. 
Co.  is  contemplating  the  installation  of  a 
75-kva.,  three-phase,  60-cycle,  2300-volt 
generator,  directly  connected  to  a  high- 
speed steam  engine  (non-condensing  type). 
Neville  Levy  is  local  manager. 

NIXON,  TEX— The  City  Council  has 
granted  a  franchise  to  J.  F.  Wood,  Jr.,  to 
construct  and  operate  an  electric-light 
plant  in  Nixon. 

SAN  ANGELO,  TEX.— Plans  are  being 
prepared  by  the  San  Angelo  Wtr.,  Lt.  & 
Pwr.  Co.  for  the  construction  of  a  large 
central  electric-power  station  in  San  An- 
gelo. A  system  of  electric  transmission 
lines  will  be  erected  to  towns  in  this  sec- 
t.on  ana  also  to  farmers  in  this  district  to 
supply  electricity  to  operate  pumping 
plants. 


Pacific  States 

EVERETT,  WASH. — Notice  has  been 
filed  by  J.  L.  Fountain,  5016  Twelfth  Ave- 
nue, Northeast,  Seattle,  with  the  Snoho- 
mish County  Commissioners,  Everett,  ap- 
propriating 10,000  cu.  ft.  per  second  of 
water  on  the  Sauk  River  for  hydroelectric 
development. 

OPPORTUNITY.  WASH.— The  Modern 
EL  Wtr.  Co.,  Opportunity,  it  is  reported, 
contemplates  the  installation  of  electric 
meters  ;n  all  buildings  in  the  city.  Several 
hundred  will  be  required.  A.  B.  Houk  is 
superintendent  of  the  company. 

BAKER,  ORE. — The  City  Commissioners 
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PAUL,    IDAHO.     The    Paul    EL    Co.    has 
applied   to  the   Public   Utilities  Commission 
i. .1    permission    to   establlsn    a    small    alec 
trie  liKht   ami  power  plant    iii    Paul 

CASCADE,  MONT,  Thi  Great  Palls 
Pwr.  Co,,  Great  Palls,  has  been  awarded 
the  contract  for  lighting  the  streets  of  the 
city.  The  contract  calls  for  the  installa- 
tion  of   80   nitrogen-filled   lamps  of   250  cp 

TERRY,    M<  '\t     The  City   Council    has 
awarded  the  Terry  El.  i.t.  &   pur.  <'•>.,  re 
centlj  organized,  a  contract  for  street  light- 
ing covering    both   the   bu  I'.-. 
dence  sections, 


Canada 

NEW  CASTLE,  N.  B. — Preparations  are 
being  made  to  install  a  motor-driven  cen- 
trifugal pump  (450  gal.  per  minute  capac- 
ity) in  the  municipal  electric  plant  at  once. 
As  soon  as  practical  a  24-hour  service  will 
be  established.     J.  E.  Lindon  is  town  clerk. 

CLINTON,  ONT. — The  Clinton  Public 
Utilities  Commission  has  closed  an  agree- 
ment with  the  Clinton  Knitting  Co.  to  fur- 
nish the  company  with  electricity  for  lamps 
and  motors.  The  municipality  has  taken 
property  of  the  Clinton  EL  Lt.  Co.  and  has 
discarded  the  steam  generating  plant,  pur- 
chasing energy  from  the  Hydro-Electric 
Power  Commission  of  Ontario.  H.  B.  Chant 
is  superintendent. 

DASHWOOD,  ONT. — The  by-law  author- 
izing the  installation  of  a  hydroelectric 
power  has  been  approved  by  the  ratepayers. 
A  transmission  line,  it  is  understood,  will 
be  erected  from  Exeter  west  to  Dashwood. 
with  branches  from  Sarepta  north  to  Zurich 
and  south  of  Crediton. 

LINDSAY,  ONT. — The  Lt.,  Ht.  &  Pwr. 
Co,  Lindsay,  wiil  require  100  meters  from 
10  amp.  to  50  amp.  for  distributing  system 
and  50  kw.  in  transformers.  W.  E.  Reesor 
is  local  manager. 

LONDON,  ONT. — The  Public  Utilities 
Commission  is  contemplating  changing  the 
ornamental  street-lighting  system,  removing 
the  five-lamp  clusters  and  substituting  an 
extension  with  goose-neck  mantel  with  a 
single  lamp.  A  225-hp.  horizontal  twin- 
turbine  waterwheel  has  been  installed  in 
place  of  two  old  vertical  machines  in  the 
Springbank  substation  ;  also  a  250-hp.  motor 
and  a  3,000,000-gal.  turbine  pump,  to  be 
driven  by  belt  from  waterwheel,  not  yet  in 
operation.  A'  bank  of  three  200-kw.  self- 
cooled  transformers  will  be  placed  in  the 
new  London  &  Port  Stanley  car  barns  when 
completed.  This  building  will  be  known  as 
substation  No.  6.  E.  V.  Buchanan  is  gen- 
eral manager. 

QUEBEC,  QUE. — The  Laurentian  Pwr. 
Co.,  Quebec,  has  secured  a  contract  from 
the  Quebec  Ry.,  Lt,  Ht.  &  Pwr.  Co.  for  a 
supply  of  power.  The  contract,  it  is  un- 
derstood,, calls  for  20,000  hp. 

WEYBURN,  SASK — The  City  Council 
has  applied  for  authority  to  appropriate 
$35,000  for  an  additional  generating  unit 
for   the  municipal   electric  plant. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C.  until 
March  10,  under  proposal  2060,  for  fur- 
nishing chain  hand-rail  and  coping  nosings 
for  Dry  Dock  No.  1,  brass  handrails  and 
fittings,  ammeter,  millivoltmeter,  portable 
testing  set,  volt-ammeter  and  red  lead.  For 
further  information  address  Major  F.  C. 
Boggs,  general  purchasing  officer. 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
March  17,  for  electric  cable,  electric 
switches,  transformers,  malleable-iron  cast- 
ings, steel  castings,  well  tubing,  pipe  fittings, 
etc.  Blanks  and  general  information  relat- 
ing to  this  circular  (No.  1019)  may  be  ob- 
tained from  the  above  office  or  the  offices 
of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y. ;  614  Whitney- 
Central  Building,  New  Orleans,  La.,  and 
Fort  Mason,  San  Francisco,  Cal.  Major  F. 
C.  Boggs  is  gen«rai  purchasing  officer. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington,  D.   C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa.  Semi- 
annual meeting,  Washington,  D.  C,  April 
27-29. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Section  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University,  Co- 
lumbus, Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

American  Society  of  Heating  and  Ven- 
tilating Engineers.  Secretary,  Edwin  A. 
Scott,  29  West  39th  St.,  New  York. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Convention,  May 
9-11. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 
Annual  convention,  Chicago,  Sept.  18-22. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Building,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, C.  A.  Littlefield,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  secretary,  Franklin  Overbagh,  411 
South  Clinton    St.,  Chicago,  111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Executive  secretary,  A.  Jackson  Mar- 
shall, 29  West  39th  St.,  New  York.  Sections 
in  the  principal  electrical  centers  through- 
out the  country.  Annual  convention,  Cleve- 
land, Oct.   18,  19  and  20. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of  Each  Month 


Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29   West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation.    Secretary,  J.  A.  Wier,  Athens,  Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbock,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Irving  Place,  New  York.  Annual  conven- 
tion,  Philadelphia,    September. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman. 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
tary, David  Sarnoff,  71  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,   Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines,  Iowa.  An- 
nual meeting,  Dubuque,  Iowa,  May  10-12. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wynne,  Indianapolis,  Ind.  ; 
Mercury  (secretary),  E.  C.  Bennett,  Syndi- 
cate Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West  Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan, Kan. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon   St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electric  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,  St.  Paul,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.   Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Concord,  Mass. 

National  District  Heating  Association. 
Secretary,  D.  L.  Gaskill,  Greenville,  Ohio. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
3Dth  St.,  New  York.  Annual  convention, 
Chicago,   May   22-27. 


National  Electrical  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Durheld,  41  Martin  Build- 
ing, Utica,  N.  Y.  Annual  meeting.  New 
York,  July   18-22. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederick  P.  Vose,  1343 
Marquette  Building,   Chicago. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass.  Question-box  convention, 
March    8   and   9. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing, Portland,  Ore.  Annual  convention, 
Seattle,  Wash.,   September. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio.  An- 
nual convention,  Cedar  Point,  July  18-21. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Annual  meeting,  Cleveland, 
June  15  and  16. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,  Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Muller,  435  Sixth  Ave., 
Pittsburgh,  Pa.  Annual  convention,  Eagles 
Mere,   Sept.    5-8. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,  Bethlehem,  Pa. 

rocky  Mountain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

Southeastern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Chas.  W.  Graham, 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia, S.  C. 

United  States  Independent  Telephonb 
Association.  Secretary-treasurer,  W.  S, 
Vivian,  19  South  LaSalle  St.,  Chicago,  111. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, C.  H.  West,  Rutland,  Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Blvd.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis.  Annual 
meeting,  Milwaukee,  March  16  and  17. 
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riuoCABLB  Joints  :  P.  Torchlo,  New  Fork, 
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lating Muni  and  envelope 

1,172,3  Lamp;  W.  EL  < Irote, 

New  fork,  N,  v.  App,  filed  April  so, 
19 IK.     For  piano  rack,  i 

1,172,864.  Combination  Lighting  and  ic- 
nitioii  Switch;  w.  Kaisltng,  Chicago, 
in.  App.  Bled  Feb.  8,  1918  For  auto- 
mobile work  .  single  locking  device. 

b,178.3l  imatic      Ti.i.ki'ikink      Ex- 

change .    A     ECats,   Charlottenburg. 
many.     App.   Bled  Jan.   28,   1918      select- 
ing and  testing  devices  for  trunk  lines. 

Ac  rOMATIC  Telephons-Ex- 
change  System  ;  O.  Klrby,  Chicago,  ill. 
App.  Bled  June  19.  190'.).  Make-and- 
break  devic*  s. 

1.172.371.  Switchboard;  H.  F.  Krantz, 
Now  York.  X.  Y.  App.  riled  Sept.  27, 
1911.  Mechanical  and  insulating  features 
of  panelboard  construction. 

1.178,884.  Timer  and  Distributer;  D.  E. 
Monitor,  Pierre,  S.  l>.  App.  filed  April 
'!.  1916.  For  a  four-cylinder,  four-cycle 
engine  of  Ford  type. 

1,172.395.  Electrical  Signal  for  Auto- 
MOBILBS;  R.  B.  Rudy,  Niagara  Falls,  N. 
Y.  App.  filed  March  3,  1915.  Tail-light 
with  indicating  arm.  , 

1,172,402.  Telephone  Trunking  System; 
C.  E.  Stephenson,  Sioux  City,  Iowa.  App. 
filed  Feb.  14,  1912.  The  selector  bank 
contacts  are  provided  with  guarding  po- 
tentials as  soon  as  the  trunk  is  seized  at 
either  end. 

1.172.40S.  Ignition  Device;  L.  M.  Thore- 
son,  Twin  Valley,  Minn.  App.  filed  April 
10,   1914.     Adjustable  timing  regulator. 

1,172,470.  High-Tension  Switch;  C.  E. 
Lininger,  Chicago  111.  App.  filed  May  14. 
1915.  Revolvable  action  to  clear  the  ter- 
minal of  ice  or  water. 

1,172,515.  System  of  Distant  Selection 
and  Control  by  Means  of  Electro- 
magnetic Waves;  L.  B.  and  R.  A.  Clark, 
Mutual,  Okla.  App.  filed  Jan.  24,  1910. 
Automatic  selector,  particularly  for  dir- 
igible balloons,  torpedoes,  etc. 

1,172,517.  Stator  for  Alternating-Elec- 
tric-Current  Machines  ;  J.  L.  La  Cour, 
Pesteras,    Sweden.      App.    filed    April    9, 

1914.  One  bar  in  each  slot  of  the  core. 
1,172,526.    Selective  Signaling  System  ;  J. 

B.  Harlow,  New  York,  N.  Y.  App.  filed 
April  20,  1915.  Train  dispatcher's  sema- 
phore. 

1,172,539.  Electrically  Controlled  Meter 
System  ;  J.  W.  Lattig,  Glenside.  Pa.,  and 

C.  L.  Goodrum.  New  York,  N.  Y.  App. 
filed  Aug.  29,  1904.  Automatic-telephone 
coin  collector. 

1,172,541.  Tank  Sounder:  P.  F.  McDon- 
nell, J.  Brunner  and  T.  Thompson,  Cleve- 
land, Ohio.  App.  filed  March  24,  1914. 
For  water-ballasted  ships. 

1,172.565.  Wire-Winding  Device;  C. 
Ryden,  Cranston,  R.  I.  App.  filed  March 
23,  1915.  For  forming  coils  with  tapered 
ends. 

1,172,568.  Methods  of  and  Apparatus  for 
Securing  Constancy  in  the  Light  of 
Vacuum  Tubes  ;  F.  Schroter,  Berlin- 
Wilmersdorf,  Germany.  App.  filed  April 
3,  1913.  A  subsidiary  discharge  atomizes 
an  impurity-counteracting  material. 

1,172,583.  Starter  and  Light  Control  for 
Motors  ;  W.  H.  Collier,  Nashville,  Tenn. 
App.  filed  June  9,  1913.  Operated  from 
the  steering  wheel. 

1,172,5S5.  Selector  Switch;  H.  F.  Dob- 
bin, New  York,  N.  Y.     App.  filed  Aug.  23, 

1915.  For  telephone  exchange ;  auto- 
matic. 

1,172,586.  Storage  Battery;  J.  W.  East, 
Teague,  Tex.  App.  filed  Sept.  3,  1915. 
Tubular  grids. 

1,172,604.  Snap  Clamp  or  Grip  for  Elec- 
trical   Conductors  ;    T.    F.    Johnson,    Jr., 
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Atlanta,    Qs      App     Bled    Feb     18,    191  I. 

Spring-pressed  jaws  with  V-receeses, 
1,172,81  i       Tu  i  phoni     Lock      .i      BJ     La 

vallej ,  Portland,  ( Ire.     App.  filed  Maj    i  8, 

i  8  i  6      Blocks  the  receiver  arm. 
1,172,680,      Rotari    Convbbtbr;   O     BL   and 

\    |.-    i'i,  per,  Rochei  ter,  N.   v.     App.  (lied 

.1  ni >    9,    1918.     Speed-controlled  switch. 
1,172,885      Loi  i    for  Socket  Shells;  R.  a. 

Schoenbi  rg,   New   Fork.   N.   Y.     App.  filed 

i '.  .     86,   191  i       Baj  onet-lock  t>  pe. 
1.1  72,660.        Watki;  - 1. i'.vki.- Indicating      Sys- 

tk.m   and  Apparatus;   a.   B.  Walton,  Lo- 
rain, Ohio      App    flli  'i  Dec,   18,  1909.     For 
water-ballast  tanks  for  steamships,  etc. 
1,172,668.      Attachment    for    Telephone 

si  i  I.,  Roy  D.  Allen,  Chicago, 
111.  App.  Bled  Dec.  20,  1913.  Latch  for 
the  receiver  hook. 
1,172,694.  Multiple  Connector;  A.  L. 
Flint,  Basl  Weymouth,  Mass.  App.  filed 
Jan.  16,  1914.  For  electromagnetically 
lated    musical    instruments. 

1.172.698.  Tgnition  Apparatus  for  Com- 
bustion Engines;  V.  A.  Flynn  and  B. 
Dick,    St.    Louis,    Mo.      App.    filed    Jan.    5, 

1914.  For  single  or  vibrator  sparks. 

1.172.699.  Tube  and  Process  and  Ap- 
paratus for  Manufacturing  Same  ;  J. 
F.  Gail  and  O.  Rudd,  Kenosha,  Wis. 
App.  filed  May  1,  1915.  Welded  lock 
seam. 

1.172.700.  Process  and  Apparatus  for 
Making  Metal  Tubes  ;  J.  F.  Gail  and  O. 
Rudd,   Kenosha,   Wis.     App.    filed   May    1, 

1915.  Thin     wall,      externally     seamless 
tube. 

1.172.704.  Socket  for  Incandescent  Elec- 
tric Lamps  ;  G.  A.  Harter,  Chicago,  111. 
App.  filed  May  13,  1912.  Securing  the 
sockets  in  place. 

1.172.705.  Motor  Controller;  C.  T.  Hen- 
derson, Milwaukee,  Wis.  App.  filed  Sept. 
29,  1909.  Slip-ring  type  for  dynamic 
braking. 

1.172.706.  Automatic  Means  for  Cor- 
recting the  Registration  of  Meters  ; 
F.  W.  Hild,  Portland,  Ore.  App.  filed 
Feb.   3,   1912.      Spring-controlled  band. 

1,172,713.  Signaling  Horn  :  M.  R.  Hutch- 
inson, Orange,  N.  J.  App.  filed  May  15, 
1912.     Regulatable  tone  or  sound. 

1.172,760.  System  of  Call  Distribution; 
H.  M.  Bascom.  Brooklyn.  N.  Y.  App. 
filed  May  18,  1915.  For  automatic  tele- 
phone selection. 

1,172,771.  Ignition  System  ;  B.  Dick  and 
A.  Flynn,  St.  Louis,  Mo.  App.  filed  April 
13,  1914.  For  single  spark  or  vibrator; 
automatically    controllable. 

1,172,821.  Method  of  Running  and  Ap- 
paratus for  Protecting  Electrical 
Machines  :  G.  Meyer,  Berlin,  and  A. 
Kuehns,  Schoneberg,  Germany.  App. 
filed  Jan.  24,  1910.  Especially  for  oper- 
ating  rolling   trains. 

1,172,826.  Panelboard  Cabinet;  R.  H. 
Olley,  Syracuse,  N.  Y.  App.  filed  May  6, 
1910.     Adjustable  box  and  gutter  wall. 

1,172,852.  Electric  Fire  Alarm  :  J.  L. 
Weathers,  Shelby,  N.  C  App.  filed  Feb. 
5,  1915.  Automatic  circuit-closer  with 
fusible   link. 

1.172.8S0.  Thermostat  :  W.  L.  Denio, 
Rochester.  N.  Y.  App.  filed  April  17, 
1912.     Adjustable    closed-circuit   type. 

1,1J2,SS6.  Pressure  Regulator;  G.  Halter, 
New  York,  N.  Y.  App.  filed  Oct.  20,  1914. 
For  oxy-hydrogen  generators. 

1,172,887.  Electrolytic  Plant;  G.  Halter, 
New  York,  N.  Y.  App.  filed  Oct.  20,  1914. 
For  generating  oxygen  and  hydrogen. 

1,172,890.  Storage-Battery  Indicator;  K. 
Knudsen,  Grand  Rapids.  Mich.  App.  filed 
July  31,  1914.     Gas-bubble  display. 

1,172,910.  Mandrel  for  Winding  Coils; 
A.  D.  Scott,  Jersey  City,  N.  J.  App.  filed 
Sept.  27,  1910.  Collapsible,  with  corru- 
gated-strand guiding  face. 

1,172,917.  Brake  ;  T.  W.  Thomas,  Ashta- 
bula, Ohio.  App.  filed  Oct.  30,  1914. 
Electromagnetically  controlled  disk  brake 
with  compensating  adjustment. 
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Schenectady,    N     v.     App     Bled    Jul 
ri  i ..      Socket  i  j  i"    transformer. 

1.172.961.  Protective    Device;    8     D 
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1.172.962.  I  i  .'.in''  Switch  i 
Baton,  Schenectady,  N.  Y.  App  Bled 
Nov  26,    L91 ".      !:•  mote  control. 

1.172.963.  Insulator;  A.  J.  Englehardt, 
New  Orleans,  La.  App.  filed  July  12, 
1916.  Standard  pin  type  with  wire 
clamp. 

1,172,968.  Synchronous  Dynamo-Elec- 
tric Machine  ;  L.  Fleischmann,  Berlin, 
Germany.  App.  filed  June  5,  1914.  Al- 
ternating-current starter. 

1,172,972.  Protective  Device  ;  J.  J. 
Frank,  Pittsfleld,  Mass.  App.  filed  June 
6,  1913.     For  transformers. 

1.172.979.  Apparatus  for  Adjusting  the 
Direction  of  Guns  ;  R.  Girardelll,  Rome, 
Italy.  App.  filed  Jan.  9,  1914.  The 
training  of  one  gun  automatically  directs 
a   second   gun. 

1.172.980.  Electric-Lamp  Socket;  G.  W. 
Goodridge  and  G.  B.  Thomas,  Bridge- 
port, Conn.  App.  filed  May  8,  1915. 
Combined  casing  and  shade  holder  with 
pull-switch    mechanism. 

1,172,990.  Protective  Device  ;  L.  A. 
Hawkins,  Schenectady,  N.  Y.  App.  filed 
July   7,   1914.     For  hot-cathode  rectifiers. 

1.173.004.  Electrical  Apparatus;  W. 
Kuckling,  Reinickendorf-Ost,  Germany. 
App.  filed  May  22,  1915.  Ventilation  of 
disk  coil,  windings  and   transformers. 

1.173.005.  Electrode  ;  C.  R.  Krueger, 
Schenectady,  N.  Y.  App.  filed  April  3, 
1915.  Magnetite,  titanium  oxide,  titan- 
ium carbide,  chromide  and  a  flux. 

1.173.006.  Control-Locking  Mechanism; 
O.  Lecy  and  W.  F.  Foote,  Port  Edwards, 
Wis.  App.  filed  April  14,  1915.  For  con- 
trollers of  machine  units. 

1,173,040.  Switch  Mounting  and  the 
Like  ;  H.  R.  Sargent,  Schenectady,  N.  Y. 
App.  filed  May  6,  1913.  Adjustable 
mounting  for  outlet  box. 

1,173,052.  Ignition  Means  for  Gas-Burn- 
ers  ;  C.  E.  Smith,  Vernon,  British  Colum- 
bia, Canada.  App.  filed  April  30,  1914. 
For  automobiles,  etc. 

1,173,058.  Remote  Control  of  Dynamo- 
Electric  Machines  ;  H.  R.  Summer- 
hayes,  Schenectady,  N.  Y.  App.  filed 
April   29,    1914.     Synchronous   converter. 

1,173,065.  Vibrator  ;  G.  Vande,  Los  An- 
geles, Cal.  App.  filed  March  25,  1914. 
Special  mounting  for  steel  spring. 

1  173,072.  Automatic  Fire-Alarm  Sys- 
'  tem  ;  W.  Z.  Wilkinson,  Baton  Rouge,  La. 
App.  filed  July  1,  1915.  Local  and  remote 
signal.' 

1,173,079.  Selective  Tuning  System  ;  E 
F  W  Alexanderson,  Schenectady,  N.  Y. 
App.  filed  Oct.  29,  1913.  For  preventing 
interference    in    radiotelegraphy. 

1.173.089.  Dynamo-Electric  Machine: 
S.  R.  Bergman,  Lynn,  Mass.  App.  filed 
June  9,  1909.  Field  magnet  for  direct- 
current  machine  with  distributed  exciting 
winding. 

1.173.090.  Dynamo-Electric  Machine  ;  S. 
R.  Bergman,  Lynn,  Mass.  App.  filed 
Aug.  21  1914.  Compensated  direct-cur- 
rent  machine. 

1  173  094.  Tertiary  Winding;  L.'  F.  Blume. 
Pittsfleld.  Mass.  App.  filed  July  11.  1913. 
For   polyphase    transformer. 

1.173.095.  Party-Line  Key;  A.  J.  Carter. 
Chicago,  111.  App.  filed  April  8,  1914. 
Reciprocating  and  rocking  two-way  keys. 

1.173.096.  Lightning  Arrester;  F.  S. 
Chapman,  Toledo,  Ohio.  App.  filed  May 
20,    1910.     Electrodes   in   a  vacuum. 

1,173,099.      Test    Connector;    John    Davis, 

'  Bloomington,     111.     App.     filed     Jan.     16, 

1915.     Clamp   for   telephone   circuits,    etc. 

1173,153.     Dynamo-Electric  Machine;  E. 

'  W.     Stull,     Milwaukee,    Wis.     App.     filed 

Aug.   22,  1908.      For  railway  motors  with 

commutating  poles. 
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Concentration  of  Electrical  Supply 

DATA  published  in  our  news  columns  this  week 
indicates  very  clearly  to  what  extent  the  produc- 
tion of  electricity  is  being  concentrated  in  this  country. 
Statistics  published  last  week  showed  the  central-station 
output  of  the  country  for  1915  to  be  approximately 
18,400,000,000  kw.-hr.,  a  gain  of  almost  2,000,000,000 
over  the  previous  year.  In  round  numbers  13,000,000,- 
000  kw.-hr.  was  generated  by  the  thirty-six  largest 
companies  in  the  United  States,  the  output  of  the  Com- 
monwealth Edison  Company  alone  being  1,199,000,000. 
Outside  of  Niagara  Falls,  with  its  great  electrochem- 
ical industries,  which  enable  one  of  the  companies 
there  to  have  a  yearly  load-factor  of  over  91  per  cent, 
the  utilities  in  the  Western  States  continue  to  show  the 
highest  load-factors.  Minus  the  great  manufactories 
available  as  loads  for  Eastern  utilities,  the  central- 
station  managers  of  the  West  have  shown  great  in- 
genuity in  making  the  most  of  all  the  opportunities 
available,  with  creditable  results.  Intensive  cultivation 
is  at  the  bottom  of  their  success,  and  having  connected 
almost  all  of  the  houses  in  their  territories  for  electric 
service  and  converted  the  industries  to  electric  motor 
drive,  these  Western  managers  are  now  making  a  play 
for  electric  heating  and  cooking  loads.  Of  the  13,000,- 
000,000  kw.-hr.  recorded,  more  than  two-thirds  was  gen- 
erated in  hydroelectric  stations,  and  we  presume  when 
the  government  discovers  that  70  per  cent  of  all  of  the 
central-station  energy  of  the  country  is  generated  by 
so  few  companies,  and  most  of  these  hydroelectric  com- 
panies, it  will  lose  sight  of  the  fact  that  this  represents 
a  saving  of  approximately  15,000,000  tons  of  coal. 


Wiring  Campaigns  and  the  Real-Estate  Men 

AMONG  the  enterprises  whose  co-operation  will  bring 
business  to  a  town  is  the  real-estate  firm.  No 
citizens  know  more  about  the  advantages  of  the  town's 
lomes  than  do  they.  "Wired  for  electricity"  ought 
;o  be  on  the  index  cards  of  every  house  they  have  for 
jale  or  rent.  It  is  significant,  when  a  new  resident  de- 
sires to  move  into  a  suburban  town,  that  just  as  soon 
is  he  has  bought  or  rented  his  home  his  mail  shows 
hat  many  besides  the  real-estate  man  have  quickly  been 
nade  aware  of  his  coming.  He  gets  notices  from  the 
oal  company,  the  ice,  grocery  and  meat  companies.  In 
»ne  instance  the  mail  also  contained  a  pleasant  letter 
rom  the  pastor  of  one  of  the  churches  welcoming  him 
o  the  town  and  calling  his  attention  to  that  particular 
hurch.  It  is  obvious  that  all  these  communications 
ame  from  one  source,  the  real-estate  man's  office.    Why 


cannot  every  manager  insist  that  a  letter  also  go 
from  the  central-station  company?  In  every  case  the 
initiative  in  getting  acquainted  has  come  from  the  real- 
estate  man.  With  the  "Wire-your-home"  campaign  as  a 
definite  reason  for  writing,  there  seems  to  be  a  real 
opportunity  to  secure  the  real-estate  man's  co-operation 
in  developing  every  resource  in  town.  Just  what  plan 
may  be  used  would  depend  on  local  conditions.  The 
real-estate  men  know  residences,  owners  and  prospective 
owners  or  renters,  and  their  lists  are  well  worth  in- 
vestigation by  central-station  managers. 


Service  as  Protection  Against  Competition 

THE  old  adage  that  to  whom  much  is  given  from 
him  much  is  expected  is  receiving  a  new  applica- 
tion at  the  hands  of  public  service  commissions.    Utili- 
ties  must   be  awake  to  their   opportunities  and  must 
render  the   service  that   is   expected   of  them    if   they 
desire  protection.     If  they  tie  up  their  talent  in  a  nap- 
kin, if  they  are  oblivious  to  advances  in  the  art,  if  they 
do  not  intend  to  develop  their  territories  adequately  and 
conscientiously,  then  the  commissions,  in  the  interest 
of  the  general  public,  will  not  feel  obligated  to  render 
them  immune  from  competition.     On  the  contrary,  the 
commissions  will  issue  a  certificate  of  convenience  and 
necessity  to  some  other  company  which  appreciates  the 
fact  that  a  chance  for  better  service  exists.    The  Cali- 
fornia commission  put  the  matter  bluntly   before  the 
utilities  of  that   State  in   1912   in  the  Pacific  Gas  & 
Electric  Company  case;  the  Pennsylvania  commission 
in   recent  decisions   indicated  to  the  utilities  of  that 
commonwealth   that   there   could   be   no   separating   of 
sheep  from  goats  in  electric  service,  and  a  few  weeks 
ago  the  New  York  commission  for  the  Second  District 
issued  the  following  fiat:   "No  public-service  corporation 
has  the  right  to  assume  that  its  natural  territory  will 
be  kept  sacred  and  inviolate  for  it  alone  until  such  time 
as  it  determines  that  some  development  should  be  under- 
taken therein  regardless  of  the  desires  or  requirements 
of  the  public.    The  wishes  and  needs  of  the  people  are 
paramount,  and  when  a  situation  develops  where  the 
inhabitants  of  a  community  desire  to  have  electricity 
for  use  in  their  homes  and  to  light  their  streets  and 
they  are  able  to  obtain  it  at  satisfactory  rates,  the  com- 
mission should  aid  them  in  every  reasonable  way,  hav- 
ing at  all  times,  of  course,  due  regard  for  the  rights  of 
all  interested  parties."    The  handwriting  is  plain.     The 
right  of  protection  against  competition  carries  with  it 
the  obligation  of  efficient  service  at  reasonable  cost  to 
the  public  served. 
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i  riencc  with  Diesel  Engines 

Ri  is  compiled  from  the  performance  of  Di< 
engine  generating  station!  operated  bj  the  T< 
Power  A  Light  Company,  aa  preaented  In  this  iasue,  give 
a  valuable  in  Ight  Into  the  practical  working  of  thi  type 
of  plant.  Thai  Hit-  Dieeel  engine  ii  uniquely  efflcienl 
in  the  thermodynamic  sense  has  long  been  known,  and 
its  appli  ibility  to  use  in  electric  generating  stations 
has  been  amply  demonstrated.  Yet,  in  spite  of  this, 
then  Mas  been  serious  distrust  of  its  operating  qual- 
ities and  the  mechanical  endurance  of  the  outfit    under 

such  care  aa  it  can  reasonably  be  expected  to  gel  In  this 

Country.  Diesel  engines  abroad  have  been  justly  cred- 
ited with  some  very  wonderful  performances,  yet  ex- 
perience has  shown  that  many  machines  thoroughly  suc- 
ul  on  the  Continent,  where  fairly  high-grade  labor 
is  cheaply  obtained,  do  not  succeed  to  the  same  degree 
under  American  conditions.  Mr.  Burdick,  in  the  pres- 
entation of  test  and  operating  data,  throws  a  good  deal 
of  light  on  practical  facts  regarding  this  situation, 
most  particularly  by  covering  performance  of  both  old 
and  new  types  of  apparatus.  The  Texas  Power  &  Light 
Company,  which  operates  a  large  transmission  system, 
employs  eight  Diesel-engine  stations  worked  in  connec- 
tion with  its  general  system.  These  aggregate  5545  hp. 
in  twenty  units,  varying  from  500  hp.  down  to  170  hp. 
The  company  was  encouraged  to  use  the  Diesel  engine 
on  this  comparatively  large  scale  because  of  its  great 
economy  in  fuel,  particularly  in  the  region  where  fuel 
oil  is  cheap,  the  absence  of  stand-by  charges  when  the 
plant  is  not  in  operation,  and  also  the  facility  with  which 
self-contained  equipment  of  this  kind  may  be  shifted 
to  another  location  when  the  needs  of  the  network  re- 
quire it.  Still  another  important  point  is  brought  out 
in  the  data  derived  from  tests,  that  the  efficiency  of 
these  engines  from  half  load  up  remains  exceedingly 
good,  and  even  on  quarter  load  is  considerably  ahead 
of  steam  equipment  of  similar  rating. 

Of  the  various  stations  operated  by  the  transmission 
company,  that  at  Paris,  Tex.,  is  the  most  recent,  and 
it  is  to  this  in  particular  that  most  of  the  data  belong. 
This  plant  contains  three  500-hp.  units  with  a  total 
rating  of  1050  kw.  in  generators.  As  a  preliminary  to 
its  installation  careful  estimates  of  operative  costs  were 
made  for  the  Diesel  equipment  and  for  a  steam-turbine 
equipment  of  substantially  the  same  rating.  The  latter 
station  complete  would  have  cost  about  $100  per  kilo- 
watt, while  the  Diesel-engine  station  cost  a  little  over 
$145  per  kilowatt,  practically  the  same  ratio  as  gen- 
erally would  obtain  between  a  steam  and  an  oil-engine 
plant  of  this  size.  That  the  fixed  charges,  therefore,  on 
the  Diesel  station  are  comparatively -large  is  obvious. 
Their  estimated  amount  in  this  case  was  4.85  mills  per 
kilowatt-hour,  as  against  2.88  mills  for  the  steam 
station.  Figuring  the  station  factor  in  each  case  at 
substantially  50  per  cent,  the  high  thermal  efficiency 
of  the  oil  engines  pushed  them  to  the  front  in  economy 
of  production  in  spite  of  the  allowance  of  greater  de- 
preciation. The  estimated  output  costs  for  the  oil  en- 
gines fell  to  4.66  mills  per  kilowatt-hour,  as  against  8.56 


mills  for  the  steam  plant,  Indicating  an  estimated  annual 

aving  Of  nearly  (9,000  B  year.  Now,  when  this  esti- 
mate wa  put  tO  the  teei  the  results  were  lather  sat- 
isfactory. The  thermal  efficiency  reached  over  29  per 
rent  at  full  load  and  ran  from  18  per  cent  to  a  shade 
under  'Jo  per  CCn1  even  at  quarter  load.  The  consump- 
tion of  fuel  oil  per  kilowatt-hour  at  full  load  was  0.6  lb., 
the  B.I  .u.  per  pound  averaging  about  19,500,  and  the 
total  production  cost  as  determined  on  a  four  months' 
run  proved  to  be  4.98  mills  per  kilowatt-hour,  a  figure 
very  creditably  near  that  estimated.  It  was  found  as 
B  matter  of  experience  that  the  labor  item  was  less 
serious  than  has  been  popularly  supposed,  and  that  in 
engines  of  first-class  modern  design  mechanical  trou- 
bles are  by  no  means  serious. 

A  comparative  test  of  the  Paris  (Tex.)  plant  and 
another  owned  by  the  company  in  Tyler,  Tex.,  using 
four  units  of  225  hp.  each,  is  particularly  instructive. 
In  the  latter  case  second-hand  engines  were  purchased 
and  had  been  put  in  order  for  their  new  work  after  six 
or  seven  years'  service.  Of  an  older  design  and  having 
been  subjected  to  hard  service,  they  showed  an  average 
oil  consumption  of  1.1  lb.  per  kilowatt-hour,  much 
greater  requirements  for  maintenance  and  lubricants, 
waste  and  labor,  so  that  the  total  cost  of  production 
per  kilowatt-hour  rose  to  13.6  mills.  This  is  rather 
high  as  compared  with  the  new  plant  and  yet  not  bad 
compared  with  a  steam  plant  containing  units  of  a  sim- 
ilar size.  All  this  indicates  that,  when  judiciously  in- 
stalled and  carefully  handled,  the  Diesel  engine  is  a 
very  efficient  and  cheap  producer  of  power  and  that 
these  requirements  are  not  particularly  difficult  to  meet; 
but  when  handled  by  ordinary  or  inexperienced  oper- 
ators a  Diesel-engine  plant  apparently  suffers  in 
efficiency  and  in  maintenance  after  severe  use  for  a  con- 
siderable period,  as  is  shown  in  the  case  of  the  Tyler 
station.  It  is  not  surprising,  therefore,  that  Diesel  en- 
gines fail  to  give  a  satisfactory  degree  of  economy,  con- 
sidering first  cost,  under  these  conditions.  That  the 
internal-combustion  engine  can  fulfill  an  extremely  use- 
ful function  where  conditions  are  favorable  is  shown 
by  the  author,  and  the  actual  working  data  given  in  the 
article  before  us  are  exceptionally  valuable  from  the 
standpoint   of  practical  operation. 


Stability  of  Electric  Rates 

GASOLINE  now  costs  a  third  more  than  it  did  a 
few  months  ago.  More  than  this,  a  representative 
of  the  Standard  Oil  Company  is  quoted  as  saying  that 
gasoline  may  cost  40  cents  a  gallon  before  the  summer 
ends.  This  rise  in  price  of  gasoline  motor  fuel  is  worth 
noting,  not  alone  because  it  gives  at  least  an  unusual 
temporary  advantage  in  maintenance  costs  in  favor  of 
using  electric  trucks  but  because  it  also  calls  attention 
to  the  stability  of  the  prices  for  electric  energy.  The 
owner  of  a  large  fleet  of  gasoline  trucks  must  not  only 
meet  an  increase  in  his  fuel  cost  but  must  constantly 
face  the  question  of  fluctuating  fuel  costs.  If  he  uses 
electric  vehicles,  he  is  at  least  sure  that  his  battery- 
charging  rate  will  not  suddenly  rise  and  throw  out  his 
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preliminary  calculations  for  trucking  costs.  This  un- 
usual fluctuation  in  the  price  of  gasoline  calls  attention 
to  the  dependability  of  electric  service.  Average  rates 
for  electric  energy  over  a  period  of  years  not  only  are 
free  from  unheralded  increases  but  the  general  tendency, 
as  is  well  known,  is  downward.  The  present  price 
changes  in  gasoline  merely  serve  to  make  the  contrast 
between  stable  and  unstable  price  as  an  element  in  costs 
unusually  striking. 


Operation  of  Interpole  Machines 

CONSIDERING  the  number  of  direct-current  ma- 
chines in  every-day  use  of  the  interpole  type,  it 
is  remarkable  that  this  type  was  almost  unknown  six- 
teen years  ago.  Indeed,  the  interpole,  although  experi- 
mented with  more  than  twenty-five  years  ago,  was  in 
fairly  extended  use  in  France  before  it  was  introduced 
to  any  appreciable  extent  in  America.  The  interpole, 
with  proper  design,  enables  the  commutation  of  direct- 
current  machines  under  heavy  loads  to  be  greatly 
improved. 

Modern  interpole  machines,  however,  are  occasionally 
subject  to  difficulties  of  their  own,  and  one  of  them  is 
a  possible  instability  of  voltage  in  generators  or  of 
speed  in  motors.  The  nature  and  causes  of  this  insta- 
bility are  of  considerable  importance  to  operating  and 
purchasing  engineers.  The  subject  is  dealt  with  in  a 
very  simple  and  practical  manner  by  Justin  Lebovici 
in  an  article  the  first  part  of  which  appears  in  this 
week's  issue. 

The  article  calls  attention  to  the  importance  of  uni- 
form brush  spacing  and  the  tests  for  its  determination. 
This  matter  is  usually  overlooked  by  dynamo  men.  In 
well-constructed  machines  the  uniformity  of  brush- 
holder  spacings  may  ordinarily  be  taken  for  granted, 
but  occasionally,  owing  to  some  accident,  an  unsus- 
pected error  in  spacing  may  present  itself,  and  then 
perhaps  with  serious  influences  on  the  commutation. 
The  method  of  determining  the  neutral  point  by  means 
of  a  pair  of  brushes  in  an  insulating  spacing  handle, 
applied  to  the  rotating  commutator  and  connected  to  a 
millivoltmeter,  has  been  known  and  used  to  some  extent 
for  many  years,  but  the  somewhat  similar  exploration 
method  between  brush  and  commutator  for  determining 
the  nature  of  the  commutation  is  relatively  very  little 
known  and  deserves  to  be  widely  disseminated.  It  is 
a  very  simple  method  and  evidently  is  capable  of  yield- 


ing valuable  qualitative  results.  It  would  seem  that 
this  method  might  even  be  capable  of  being  elaborated 
into  a  laboratory  method  of  quantitative  investigation 
of  the  conditions  of  commutation.  Some  researches  in 
this  direction  have  already  been  published.  The  article 
by  Mr.  Lebovici  should  be  carefully  read  by  direct- 
current  dynamo  men  who  desire  to  be  more  completely 
acquainted  with  the  actions  occurring  in  interpole 
machines. 


Skin  Effect  in  Strap  Conductors 

IT  is  surprising  how  little  has  been  known  until  very 
recently  concerning  the  alternating-current  skin 
effect  in  copper  straps  or  strip  conductors,  considering 
how  frequently  such  strips  are  employed  in  practice. 
The  theory  of  indefinitely  wide  strips  was  published  by 
Lord  Rayleigh  nearly  thirty  years  ago,  but  the  experi- 
mental observations  in  the  A.  I.  E.  E.  paper  of  Messrs. 
Kennelly,  Laws  and  Pierce  last  September  seem  to  have 
been  the  first  publication  of  actual  measurements  on  the 
subject.  Those  measurements  showed  that  the  skin- 
effect  resistance  ratios  for  ordinary  sizes  of  copper  strip 
are  many  times  greater  than  those  to  be  expected  from 
the  theory  of  indefinitely  wide  strips. 

H.  B.  D wight,  who  has  given  this  matter  careful  at- 
tention, presents  an  article  on  the  subject  in  this 
number.  He  collects  the  observations  given  in  the 
A.  I.  E.  E.  paper  above  mentioned,  and  shows  that  the 
skin-effect  resistance  ratios  of  these  strips,  up  to  fre- 
quencies of  5000  cycles,  when  plotted  as  ordinates 
against  a  certain  specific  quantity  \/f/R  as  abscissas, 
where  /  is  the  impressed  frequency  and  R  the  tabular 
linear  resistance  of  the  conductor  in  ohms  per  thousand 
feet,  gives  a  curve  which  rapidly  tends  to  a  straight 
line.  The  corresponding  curve  and  asymptotic  straight 
line  for  round  wires  are  already  known. 

It  is  pointed  out  in  the  article  that,  whereas  the  curve 
for  round  wires  represents  a  definite  formula,  estab- 
lished both  by  measurement  and  by  theory,  the  new 
curve  for  strips  represents  only  an  empirical  result 
based  on  certain  concordant  measurements  but  not 
established  as  yet  on  a  definite  theory.  Moreover,  the 
frequencies  employed  in  the  measurements  did  not  ex- 
ceed 5000  cycles.  However,  subject  to  these  limita- 
tions, the  curves  offered  by  Mr.  Dwight  will  be  very 
useful.  We  understand  that  the  laboratory  researches 
on  the  skin-effect  resistance  ratio  of  strap  conductors 
are  being  continued. 


ERRORS  incidental  to  the  use  of  The  Coming  Issues 
sphere  gaps  for  the  measurement 
of  high  alternating-current  voltages  form  the  sub- 
ject of  a  timely  investigation  the  results  of  which  are 
reported  in  the  engineering  issue  of  next  week  —  the 
third  number  of  the  Electrical  World  for  March.  In 
the  series  of  articles  on  opportunities  for  young  electri- 
cal engineers  appearing  each  month,  M.  C.  Rorty  of  the 
American  Telephone  &  Telegraph  Company  contributes 
to  the  same  issue  a  discussion  of  the  openings  for  the 
technical  graduate  in  the  telephone  field.  The  following 
week,  in  the  monthly  commercial  issue  dated  March  25, 


some  of  the  greater  opportunities  of  the 
"Wire-your-home-month"  campaign  will 
be  pointed  out,  with  detail  plans  by  which  central  sta- 
tion and  contractor  and  manufacturer  and  dealer  can 
capitalize  this  month's  activity  into  even  more  extended 
commercial  profit.  Electric-sign  campaigns,  interior 
lighting,  the  engineering  of  wiring  lay-outs,  etc.,  are 
among  the  other  commercial  topics  to  be  treated  in  this 
number.  The  first  issue  of  April  is  the  public-relations 
number  of  that  month,  and  will  be  followed  in  the  usual 
order  by  the  number  featuring  station  operation  under 
date  of  April  8. 
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Shields  Bill  Passes  Senate 

r<    Must   Still  p  m   Houm  "i    Representative! 

Perrii  Mill  Yet  Awaiting  Action  in  Senate 

riir  Shields  bill,  authorizing  the  Secretary  of  War  to 
grant  fifty-year  permits  for  the  building  of  dams  and 
water-power  plants  on  navigable  streams,  passed  the 
Senate  Wednesday.  Senator  Newlands'  amendment, 
which  provides  for  a  waterways  commission  which  shall 

have  power  to  deal  with  water-power  matters,  was  voted 
down. 

This  is  the  first  vote  taken  by  the  Senate  on  a  general 
water-power  development  measure  in  the  eight  years 
that  the  subject  of  conservation  of  natural  resources  has 
heen  under  consideration  in  Congress.  Two  water- 
power  bills  passed  the  House  last  year  and  died  in  the 
Senate.  Senate  leaders  and  military  authorities  urged 
the  Shields  bill  as  a  vital  feature  of  the  preparedness 
program. 

It  is  estimated  that  there  is  60,000,000  hp.  of  natural 
energy  in  the  navigable  streams  of  the  United  States, 
of  which  nine-tenths  is  flowing  to  waste.  These  great 
water-powers  have  been  locked  out  of  use  up  to  now,  as 
a  special  act  of  Congress  has  been  necessary  for  each 
power  plant  and  it  has  been  impossible  to  pass  workable 
acts  for  the  development  of  large  water-powers. 

Senator  Shields  of  Tennessee  announced  in  the  Sen- 
ate that  the  passage  of  this  bill  would  be  followed  by 
early  development  of  water-powers  aggregating  15,000,- 
000  hp.,  or  a  volume  of  electricity  equal  to  that  pro- 
duced by  a  coal  consumption  of  100,000,000  tons  a  year. 
Engineers  estimate  that  development  of  this  amount  of 
water-power  would  equal  a  saving  of  $700,000  a  day  in 
coal  bills. 

It   is  known   that  a   number   of  big   electrochemical 
plants  for  making  saltpeter  and  nitric  acid  from  the  air 
have  been  planned  by  private  enterprise  and  will  be  built- 
as  soon  as  the  Shields  bill  becomes  a  law  and  makes  it 
possible   to   finance    these    undertakings. 

Electrification  of  railroads,  manufacture  of  iron  and 
steel  in  electric  furnaces  and  extensive  irrigation  devel- 
opments in  the  West  are  among  other  benefits  expected 
to  be  derived  from  the  utilization  of  large  water-powers 
for  generation  of  cheap  electricity. 

Under  the  terms  of  the  Shields  bill,  the  Secretary  of 
War  is  authorized  to  grant  permits  for  dams  and  potver 
plants  where  he  believes  the  building  of  such  dams  will 
improve  navigability  of  streams.  Dams  are  to  be  built 
without  cost  to  the  government,  and  the  grantees  are  to 
provide  and  operate  locks,  gates,  sluiceways,  etc.,  all 
without  cost  to  the  government.  Permits  may  be  granted 
to  individuals,  political  subdivisions  of  states,  cities  or 
other  municipal  corporations,  or  to  public-utility  corpo- 
rations. Intrastate  business  and  rates  of  companies  op- 
erating under  the  act  are  to  be  regulated  by  the  states, 
and  interstate  service  and  rates  by  the  Interstate  Com- 
merce Commission. 

All  plans  for  dams  and  works  are  to  be  approved  by 
the  War  Department,  as  being  the  most  adaptable  plans 
for  improvement  of  navigation  and  fullest  development 
of  water-power  possibilities.  The  grantee  is  to  pay  a 
rental  for  public  lands  used  and  a  charge  for  rights  and 
privileges  in  use  of  water,  these  rentals  and  charges  to 
be  fixed  at  the  discretion  of  the  Secretary  of  War  and 


the  money  received  from  them  to  y<>  into  a  special  fund 
in  the  United  states  Treasury,  to  be  used  for  further 

improvement  of  waterways.  Actual  construction  work 
on  any  project  is  to  be  begun  within  two  years  of  the 
granting  of  the  permit,  and  the  works  are  to  be  com- 
pleted within  such  reasonable  time  as  the  Secretary  may 
prescribe.  For  failure  to  complete  the  works  as 
directed,  or  for  violation  of  the  provisions  of  the  act  or 
non-compliance  with  regulations  or  orders  of  the  War 
Department,  the  grantee  is  subject  to  heavy  cash  pen- 
alties or  to  revocation  of  the  grant. 

Permits  are  to  be  granted  for  fifty  years,  after  which 
time  the  government  may  either  extend  the  original 
lease,  make  a  new  grant,  or  upon  one  year's  notice  take 
over  the  property  upon  payment  of  its  fair  value,  this 
value  to  be  determined  by  mutual  agreement  or  by  the 
federal  courts,  and  not  to  include  any  allowance  for 
rights  granted  by  the  government.  The  bill  also  pro- 
vides that  no  value  of  rights  granted  by  the  government 
shall  be  allowed  in  fixing  rates  to  consumers.  Dams, 
locks  and  other  structures  used  primarily  for  improv- 
ing navigation  are  to  be  exempt  from  taxation. 

Municipally  owned  dams  and  power  plants  for  irriga- 
tion or  for  supplying  power  for  municipal  purposes  are 
to  be  given  preference  in  making  leases  for  sqrplus 
water-powers  in  the  streams.  The  bill  does  not  apply  to 
water-power  on  small  streams  and  creeks  used  for  grist- 
mills, sawmills,  etc. 

The  measure  contains  a  drastic  anti-monopoly  clause 
providing  that  no  dams  or  works  constructed  under  its 
provisions  shall  be  owned,  leased,  controlled  or  operated 
"by  any  device  or  in  any  manner  so  that  they  form  part 
of  or  in  any  way  effect  any  combination  in  the  form  of 
an  unlawful  monopoly,  or  form  the  subject  of  any  un- 
lawful constraint  or  conspiracy  to  limit  the  output  of 
electrical  energy  or  in  restraint  of  trade." 

Although  the  war  talk  has  prevented  it  from  attract- 
ing any  considerable  public  attention,  the  Shields  bill 
has  for  several  weeks  been  the  subject  of  one  of  the 
most  interesting  debates  on  conservation  of  natural  re- 
sources that  have  ever  been  held  in  the  Senate.  With 
the  passage  of  this  measure,  the  Senate  will  at  once 
take  up  consideration  of  the  Ferris  bill  for  the  leasing 
of  power  sites  in  the  public  domain,  which  passed  the 
House  last  year  and  again  this  year  almost  without  op- 
position. A  number  of  Senate  amendments  to  the  Fer- 
ris bill  which  have  been  approved  by  the  Senate  Com- 
mittee on  public  lands,  with  the  indorsement  of  Secre- 
tary of  the  Interior  Franklin  K.  Lane,  make  its  general 
policy  along  the  same  lines  as  that  of  the  Shields  bill. 


Municipal  Lighting  Association  Supports 
Differential  Rates 

W.  H.  Lyons,  president  of  the  Massachusetts  Munici- 
pal Lighting  Association,  appeared  last  week  before  the 
committee  on  public  lighting  of  the  Massachusetts  Leg- 
islature in  support  of  differential  rates.  The  commit- 
tee was  hearing  a  resolve  requiring  the  Gas  and  Elec- 
tric Light  Commission  to  investigate  and  readjust 
prices  charged  by  central  stations  for  electrical  service, 
and  the  use  of  differential  rates  had  been  attacked. 
James  A.  Price  of  Boston,  Mass.,  had  criticised  the  use 
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of  a  10-cent  rate  and  a  2-cent  rate  in  the  same  building. 
Mr.  Lyons  explained  to  the  committee  that  the  lower 
rate  applied  only  to  heating  service,  including  electric- 
range  and  other  applications,  and  said  that  by  such  dis- 
counts mortgages  are  kept  off  electric-lighting  plants 
and  the  cost  of  lighting  reduced  at  the  consumer's  prem- 
ises. The  municipal  association  opposed  a  bill  pro- 
hibiting public-service  corporations  from  selling  elec- 
tricity at  less  than  5  per  cent  above  the  cost  of 
production  and  distribution. 


Outputs  of  Large  Generating  Systems 

Approximately  70  per  Cent  of  the  Central-Station  Energy  of  the 

Country  Generated  by  Thirty- six  Companies,  Chiefly 

in  Hydroelectric  Stations 

The  accompanying  table  gives  statistics  for  1915  on 
the  outputs,  peak  load  and  load-factor  of  the  largest 
generating  systems  of  the  country.  The  combined  out- 
puts of  these  companies  in  the  United  States  approxi- 
mate 13,000,000,000  kw.-hr.,  of  which  in  round  numbers 
two-thirds  was  generated  from  water-power.  Similar 
material  for  the  year  1914  was  published  in  the  Elec- 
trical World  of  March  27,  1915. 

It  will  be  noted  from  the  tabulation  that  there  is  a 
slight  falling  off  in  the  outputs  of  some  of  the  West- 
ern companies  over  1914,  due,  no  doubt,  to  the  depres- 
sion incident  to  the  European  war.  The  tremendous 
output  of  the  Commonwealth  Edison  Company  is  of  note 


and  shows  an  increase  over  the  previous  year  of  7.6 
per  cent.  The  falling  off  in  load-factor  for  1915  com- 
pared with  1914  is  probably  the  result  of  a  very  small 
increase  in  business  the  first  eight  or  nine  months  of 
the  year  and  then  a  sudden  improvement  in  business  the 
last  few  months  of  the  year,  thus  increasing  the  maxi- 
mum without  a  corresponding  effect  on  the  year's  out- 
put. 

Although  the  Niagara  Falls  Power  Company  shows 
an  improved  load-factor  over  the  previous  year,  there 
is  a  loss  in  the  yearly  output.  The  figures  given  for 
the  Ontario  Power  Company  show  the  kilowatt-hours 
generated  by  that  company  during  the  year.  In  addi- 
tion, the  company  also  supplied  to  its  customers  from 
energy  purchased  126,608,400  kw.-hr.  Because  of  this 
condition  the  company  will  proceed  at  once  with  the 
construction  of  a  third  conduit  and  the  installation  of 
sufficient  additional  generating  units  to  meet  the  in- 
creased demands  upon  its  system.  The  company's  power 
station  is  on  the  Canadian  side  of  the  Niagara  frontier 
and  it  distributes  a  large  block  of  energy  to  the  Hydro- 
Electric  Power  Commission  of  Ontario,  which  in  turn 
sells  it  at  cost  to  the  municipalities  of  the  Province. 

The  Hydraulic  Power  Company  of  Niagara  Falls, 
N.  Y.,  still  manages  to  show  a  yearly  load  factor  of  91 
per  cent,  although,  like  the  Niagara  Falls  Power  Com- 
pany, it  had  a  somewhat  smaller  yearly  output  of  kilo- 
watt-hours. The  great  bulk  of  this  energy  is  used  in 
the  electrochemical  industries  at  Niagara  Falls,  the 
chief  of  which  is  the  Aluminum  Company  of  America. 


OUTPUT  OF  LARGEST  GENERATING  SYSTEMS 


System 


Commonwealth  Edison  Company 

Niagara  Falls  Power  Company 

Ontario  Power  Company  of  Niagara  Falls.  . 
New   York    Edison    Company    and    United 

Electric  Light  &  Power  Company. 

Pacific  Gas  &  Electric  Company 


Hydraulic  Power  Company 

Public   Service   Electric   Company   of   New 

Jersey 

Montana  Power  Company 

Shawinigan  Water  &  Power  Company .  .  . 
Detroit  Edison  Company 


Mississippi  River  Power  Company 

Toronto  Power  Company 

Duquesne  Light  Company 

Great  Western  Power  Company 

Pacific  Light  &  Power  Corporation 

Electric  Company  of  Missouri 

Union  Electric  Light  &  Power  Company. . 
Puget  Sound  Traction,  Light  &  Power  Com- 
pany  

Utah  Power  &  Light  Company 

Southern  California  Edison  Company .  .  . 
Pennsylvania  Water  &  Power  Company. 

Buffalo  General  Electric  Company 

Philadelphia  Electric  Company 

Consumers'  Power  Company 

Edison   Electric    Illuminating   Company   of 

Boston 

Edison   Electric    Illuminating   Company   of 

Brooklyn 


Portland  Railway,  Light  &  Power  Company 
Georgia  Railway  &  Power  Company .... 
The  New  England  Power  Company.  .  .  . 
Washington  Water  Power  Company .... 
The  Wisconsin  Edison  Company 


Sierra  &  San  Francisco  Power  Company. 

Great  Northern  Power  Company 

Minneapolis  General  Electric  Company  . 
Adirondack  Electric  Power  Corporation. 
Alabama  Power  Company 


Rochester  Railway  &  Light  Company .  .  . 

Southern  Sierras  Power  Company 

Nevada-California  Power  Company 

Potomac  Electric  Power  Company 

Toledo  Railways  &  Light  Company 

Southwestern  Power  &  Light  Company . 
Southern  Power  Company* 


1915 


Peak  Load 

(Kw.) 


337,900 
126,320 


239,416 
139,540 

87,395 

143,000 
89,000 

* 

101,800 

77,300 
102,000 
83 , 000 
62 , 100 
76,150 

76,303 


66,000 

58,625 

76,000 

62,460 

i 

65,980 

72,802 

62,000 

47,150 
77,100 
49,300 
28,691 
52,458 

40,560 
32,000 
33,100 
38,400 
28,750 

37,000 
20,300 

36,200 
33,373 
16,600 


Date  of 

Peak  Load 

Nov. 

29 

Dec. 

27 

Dec. 

6 

Dec. 

1 

Dec. 

16 

Dec. 

10 

Dec. 

20 

Dec. 

17 

Nov. 

18 

Dec. 

29 

Nov. 

29 

Nov. 

15 

Oct. 

28 

Nov. 

29 

Dec. 

30 

July 

13 

Dec. 

12 

Dec. 

Dec. 

13 

Deo. 

23 

Dec. 

30 

Dec. 

17 

Dec. 

29 

Jan. 

20 

Nov. 

19 

Feb. 

26 

Nov. 

23 

Dec. 

6 

Dec.  13  &  29 

Dec. 

21 

Dec. 

15 

July 

28 

Nov. 

30 

Dec. 

31 

Dec. 

22 

Yearly 

Output 

(Kw.-Hr.) 


1,198,636,900 
899,427,550 
757,713,600 

740,873,162 
725,715,620 

695,619,456 

490,684,988 
489,831,218 

393, 129,850 

370,330,660 
348,000,000 
347,514,317 
337,264,400 
316,098,189 

308,759,186 


295,766,712 

286,985,095 
45,771,130 

273,940,000 

245,300,654 

208,358,400 

188,516,851 

186,372,553 
179,976,596 
172,863,764 
165,913,500 
158,089,543 

190,147,804 
142,249,020 
128,941,588 
128,610,000 
123,882,040 

123,401,451 
114,187,385 

111,082,725 
100,168,375 

87,089,000 


Yearly  Load 

Factor 

(per  Cent) 


42.50 
81.28 


35.30 
59.40 

91.00 

37.73 
84.10 

44.10 

54.60 
39.00 
48.00 
62.00 
47.39 

42.60 


51.20 


57.80 
51.90 


42.50 

32.70 

34.70 

45.10 
26.65 
40.05 
66.00 
35.00 

53.50 
50.80 
44.50 
38.20 
48.00 

38.00 
64 .  20 

35.03 


1914 


Peak  Load 
(Kw.) 


306,200 
131,520 
130,500 

229 , 787 
124,000 

87,457 

123,539 
61,000 
85,000 
83,300 

73 , 700 
72,000 
72,000 
56,300 
70,565 

52,528 
51,072 

67,200 
47,048 
53,835 
74,000 

52,450 
77,728 


65,342 

49,300 

44,315 
44,320 
35,000 
29,641 
44,124 

40,080 
30,400 
27,955 

23,500 

28,500 


24 ,  500 


Date  of 
Peak  Load 


Dec.  15 

Jan.  5 

Sept.  23 

Dec.  23 

Oct.  29 

Mar.  27 

Dec.  23 

July  21 

July  7 

Dec.  15 

Nov.  16 

Dec.  4 

Dec.  21 

Dec.  9 

Sept.  17 

Nov.  18 

Dec.  7 

Dec.  17 

July  9 

Dec.  24 

Dec.  17 


Dec.       1 


Dec. 

Jan. 
Oct. 
Dec. 
Dec.     29 
Dec.     22 


2 

L'S 

15 


Jan.  6 

Nov.  13 

Dec.  7 

Dec'.'  22 

Dec.  16 


Yearly 

Output 

(Kw.-Hr.) 


1,114,130,000 
906,513,620 
781,664,400 

719,193,535 
658,298,000 

703,105,872 

430,818,532 
402,663,369 
430,000,000 
313,718,600 

356,578,000 
236,328,680 
315,210,796 
315,000,000 
292,545,094 

228,209,988 
189,677,593 

299,622,508 
287,792,765 
288, 549,  .-..->  2 
277,200,000 


250,697,952 


194,137,400 

153,946,900 

184,766,149 
145,684,800 
120,000,000 
lfi!  I,  69 1.800 
159,665,804 

179,441,960 
136,733,810 
110,346,460 

55,837,740 

123,850,785 


91,479,892 


Yearly  Load 

Factor 

(per  Cent) 


43.60 
78.70 
68.40 

35.70 
60.60 

91.70 


75.00 
58.00 
43.00 

55.60 
37.50 
50.00 
64.00 
47.37 

49.78 
42.40 

50.90 
70.00 
61.10 
42.50 


36.80 


34.00 

35.60 

47.70 
37.50 
39.00 
65.  li) 
36.20 

51.20 
52.00 
45.06 

27.10 

49.60 


*No  data  received. 
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The  •  I  lie  Montana  Power  Corapanj  for  the 

the  average  monthly  load  factoi   on  the 
mi  of  the  large  Increa  <•  In  bu  iii 
:  ee  months  of  L915,  which  included  the 
Milwaukee  A  St  Paul  Railwaj  I  !om 
i  thai    for  electrolytic  smelting,  the  company 
it  tail-  to  figure  the  yearly  load  factor 
in-  ratio  between  the  peak  and  the  average.     Prac 
he  energy  u^i  in  tin-  State  of  Montana  I 
manul         ed  bj  the  .Montana  Power  Company. 

The  Detroit  Edison  Company  makes  an  excellenl 
ing.  There  is  no  change  in  the  make  up  of  the 
load  reported.  As  usual,  the  dominating  characteristic 
is  industrial  power.  The  figures  exclude  the  output  of 
tin*  outlying  power  houses,  and  the  combined  figu 
i'oi  the  Detroit  and  Interconnected  eastern  Michigan 
territory   show  a  total  output  of  409,526,910  kw.-hr. 

The  Mississippi  River  Power  Company,  as  is  well 
known,  supplies  wholesale  energy  to  various  public  utili- 
ties in  Iowa,  Illinois  and  Missouri.  Except  tor  the  poor 
business  conditions  which  obtained  in  the  company's  ter- 
ritory during  a  large  part  of  the  year  1915,  a  much 
larger  increase  would  have  resulted. 

The  Southern  California  Edison  Company  of  Los  An- 
geles diil  not  succeed  in  disposing  of  so  large  an  output 
in  1915  as  it  did  the  previous  year.  While  energy  was 
put  to  much  the  same  use,  the  proportion  of  it  used  for 
power  purposes  in  relation  to  the  total  output  was  not 
BO  great.  It  is  safe  to  assume  that  the  condemnation 
proceeding  in  reference  to  the  company's  property  in  the 
city  of  Los  Angeles  has  somewhat  hampered  the  com- 
pany's business. 

We  present  for  the  first  time  statistics  for  the  Con- 
sumer '  Power  Company  of  Jackson,  Mich.  The  power 
houses  of  this  company  and  the  cities  and  towns  it  sup- 
plies are  all  connected  by  about  800  miles  of  high-volt- 
age transmission  lines,  and  all  of  the  different  steam 
and  hydroelectric  stations  are  operated  in  parallel  on 
the  system.  The  company  supplies  energy  for  about 
550  miles  of  interurban  railways,  also  for  city  railway 
systems  in  all  of  the  principal  cities,  and  has  in  addi- 
tion a  large  factory  load.  Energy  is  supplied  to  more 
than  fifty  municipalities  in  the  State  of  Michigan. 

With  reference  to  the  returns  for  the  Georgia  Rail- 
way &  Power  Company,  it  will  be  noted  that  the  load- 
factor  in  1914  was  much  higher  than  for  the  year  1915. 
This  is  due  to  the  fact  that  one  of  the  company's  chief 
customers  called  on  it  for  a  large  amount  of  energy 
which  increased  the  maximum  demand  materially,  but, 
inasmuch  as  the  energy  was  only  used  intermittently 
and  not  continuously  throughout  the  year,  it  resulted  in 
decreasing  the  load-factor  to  the  extent  shown. 

While  the  Inland  Empire  was  not  fortunate  so  far  as 
general  business  conditions  went  during  1915,  the  Wash- 
ington Water  Power  Company,  which  serves  that  dis- 
trict, expects  some  increase  in  the  mining  load  due  to 
the  activity  in  the  mining  district  caused  by  the  higher 
prices  of  metals.  Any  advances  in  electrometallurgy  or 
electrochemistry  may  contribute  to  further  increases.  A 
slight  increase  in  the  demands  of  farmers  for  irrigation 
work  and  for  light  and  power  in  the  city  of  Spokane  is 
also  looked  for. 

Of  more  than  passing  interest  is  the  showing  made  by 
the  Great  Northern  Power  Company  of  Duluth,  Minn. 
Approximately  one-half  of  the  total  station  output  of 
this  company  is  used  by  one  electrochemical  manufac- 
turing concern,  and  of  the  remaining  half  about  22  per 
cent  is  used  for  unloading  coal  from  boats,  32  per  cent 
for  city  lighting,  20  per  cent  for  street  railways,  6  per 
cent  for  city  pumping,  and  the  rest  by  miscellaneous 
power  users.  During  the  year  just  past,  however,  the 
company  has  signed  contracts  for  more  new  business  in 
number  of  contracts  and  amount  of  earnings  estimated 


than    in   an\    tWO  .wars   .since   the  Company    has   been    in 

operation,  and  the  expectation  is  that  the  output  during 
1916  will  Increase  from  i">  per  cent  to  -<>  per  cent  i 
the  ihowing  made  for  L916,  with  marly  a  proportionate 
increase  in  earnings. 

Data  are  given  tor  the  Nevada  California  Power  Com- 
pany  :md   the  Southern   Sierras    I'ower  Company,    inas- 

much  as  both  of  these  companies  arc  controlled  by  the 

same    holding   Company   and   are    really   one  company    ,so 

far  as  operat ions  are  concerned. 

A     Will  l»e  noted,  the  systems  are  fairly  well  Scattered 

throughout  the  country.  They  are  arranged  in  the  or- 
der of  their  output,  and  every  effort  has  been  made  to 
include  every  company  having  a  yearly  output  of  100,- 
000,000  kw.-hr. 


"America's  Electrical  Week" 

Plans  of  Society  for  Electrical  Development  for  Great  Electrical 
Celebration  During  First  Week  in  December 

"America's  Electrical  Week"  has  been  selected  by  the 
campaign  executive  committee  of  the  Society  for  Elec- 
trical Development,  Inc.,  as  the  official  name  for  the 
great  electrical  celebration,  Dec.  2  to  9.  A  start  has 
already  been  made  on  the  nation-wide  campaign,  which 
from  every  indication  will  surpass  even  the  results  ac- 
complished by  the  1915  "Electrical  Prosperity  Week." 

The  name  "America's  Electrical  Week"  was  chosen 
this  year  because  of  its  timeliness,  the  patriotic  thought 
it  conveys,  the  national  aspect  the  name  indicates,  its 
euphony,  and  its  appeal  to  every  citizen.  The  date  is 
practically  the  same  as  that  of  last  year,  which  was 
generally  conceded  to  be  the  best  time  of  the  year  as 
it  began  the  Christmas  drive  for  big  business. 

The  compaign  executive  committee,  of  which  Gerard 
Swope  is  chairman,  consists  of  the  following  gentle- 
men: 

Representing  Jobbers — Gerard  Swope,  vice-president 
Western  Electric  Company;  Frank  S.  Price,  Pettingell- 
Andrews  Company,  Boston. 

Representing  Central  Stations — Charles  L.  Edgar, 
president  Edison  Electric  Illuminating  Company,  Bos- 
ton; Joseph  B.  McCall,  president  Philadelphia  Electric 
Company. 

Representing  Manufacturers — Guy  E.  Tripp,  chair- 
man of  the  board,  Westinghouse  Electric  &  Manufac- 
turing Company;  Anson  W.  Burchard,  vice-president 
General   Electric   Company. 

Representing  Contractors — James  R.  Strong,  presi- 
dent Tucker  Electric  Construction  Company,  New 
York;  George  Weiderman,  George  Weiderman  Com- 
pany. 

Representatives-at-Large — James  H.  McGraw,  presi- 
dent McGraw  Publishing  Company;  Thomas  A.  Wynne, 
Indianapolis,  Jupiter  Jovian  Order. 

Ex  Officio — J.  M.  Wakeman. 

The  executive  committee  has  selected  the  following 
representative  men  to  serve  as  an  advisory  committee: 
W.  H.  Atkins,  Boston;  E.  A.  Edkins,  Chicago;  H.  K. 
Mohr,  Philadelphia;  George  Williams,  New  York;  F.  H. 
Gale,  Schenectady;  A.  K.  Baylor,  New  York;  J.  C.  Mc- 
Quiston,  Pittsburgh;  A.  A.  Brown,  New  York;  N.  H. 
Boynton,  Cleveland;  J.  E.  Livor,  Boston;  E.  W.  Rocka- 
fellow,  New  York;  P.  L.  Thomson,  New  York;  T.  J. 
McManis,  Harrison,  N.  J.;  T.  G.  Whaling,  New  York; 
J.  R.  Strong,  New  York;  J.  R.  Galloway,  Washington; 
George  Weiderman,  Brooklyn;  T.  A.  Wynne,  Indianapo- 
lis; F.  M.  Feiker,  New  York;  A.  A.  Gray,  Chicago; 
F.  B.  Rae,  Jr.,  New  York;  E.  E.  Whitehorne,  New  York; 
H.  W.  Alexander,  New  York;  J.  T.  Kelly,  New  York; 
Hill  Griffith,  New  York;  A.  J.  Edgell,  New  York;  J.  M. 
Wakeman,  chairman. 
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Michigan  Agricultural  College  Engineering 

Building  Burns 

An  early  morning  fire  on  March  5  completely  de- 
stroyed the  new  engineering  building  and  shop  build- 
ings of  the  Michigan  Agricultural  College  at  East 
Lansing,  with  a  loss  of  about  $250,000.  Practically  all 
the  engineering,  shop  and  physics  equipment  was  lost, 


BURNING    OF    MICHIGAN    AGRICULTURAL    COLLEGE    ENGINEERING 
BUILDING 

including  some  of  the  finest  civil-engineering  equip- 
ment in  the  Middle  West.  All  of  the  engineering  stu- 
dents' laboratory  reports,  drawings,  instruments  and 
design  drawings  were  destroyed,  but  arrangements 
were  quickly  made  to  continue  classes  in  various  build- 
ings and  complete  the  year  despite  the  serious  handicap. 
The  college  gives  a  course  in  electrical  engineering. 


Jovian  Order  to  Promote  Vulcan  Degree 
to  Strengthen  Finances 

Although  the  annual  dues  to  the  Jovian  Order  are  $2 
per  member,  figures  compiled  by  the  organization's 
central  office  from  an  average  of  the  last  four  years 
show  that  the  expenses  per  member  are  $3.58.  In  other 
words,  were  the  annual  dues  the  only  source  of  income 
there  would  annually  be  a  deficit  of  $1.58  per  member. 
For  the  present,  it  is  pointed  out  in  the  March  issue 
of  the  Jovian,  the  official  organ  of  the  order,  there  are 
three  other  sources  of  revenue — one-half  of  initiation 
fees,  advertising  in  the  Jovian,  and  the  dues  from  the 
one  hundred  and  odd  members  of  the  experimental 
organization,  the  Vulcan  degree. 

Initiation  fees,  it  is  pointed  out,  cannot  continue  in- 
definitely, and,  moreover,  afford  an  unsound  system  of 
financing.  Proceeds  from  advertising  in  the  official 
organ,  it  is  felt,  should  not  be  allowed  to  more  than 
meet  the  expenses  of  that  publication  and,  in  case  they 
should  do  so,  ought  to  be  expended  in  bettering  the  pub- 
lication. Since  membership  fees  have  proved  inade- 
quate at  the  present  rate,  and  since  no  permanent  relief 
can  be  sought  either  from  initiation  fees  or  from  fees 
for  advertising  in  the  Jovian,  it  is  suggested  that  the 
order  turn  to  the  only  other  available  source  of  revenue, 
namely,  the  Vulcan  degree. 

The  Vulcan  degree,  in  fact,  is  an  agreement  by  those 
members  of  the  national  body  who  can  do  so  without 
embarrassment  to  pay  an  amount  of  $10  per  year  as  an 
investment  in  what  might  be  termed  the  constructive 
development  work  that  has  been  and  is  to  be  accom- 
plished by  Jovianism.  The  order  acknowledges  this  pay- 
ment by  special  credentials  and  the  use  of  a  capital 
letter  "V"  after  a  member's  potential. 


It  was  the  intention  to  make  of  the  Vulcan  degree  a 
group  of  big-minded  co-operators  representing  the 
highest  type  of  men  in  the  electrical  industry,  or,  as 
the  Jovian  states,  "men  who  have  'arrived,'  so  to  speak, 
and  are  willing  to  pay  a  trifle  more  than  the  fellow  'on 
the  way'  in  order  that  with  practical,  commercially  val- 
uable work  the  order  may  secure  itself  in  the  electrical 
industry."  It  is  asserted  in  support  of  this  by  those 
who  are  believers  in  the  Vulcan  degree  plan  that  raising 
the  regular  dues  of  the  national  body  would  force  out 
thousands  of  young  men  who  cannot  afford  to  pay  more 
at  their  present  stage  of  development  but  who  are  de- 
sirable members  nevertheless  and  have  a  high  value  as 
field  workers. 

The  Vulcan  degree  was  placed  in  operation  last 
March,  a  hundred  and  odd  members  were  obtained,  and 
a  period  of  observation  was  established  to  ascertain  the 
faults,  if  any,  in  the  plan.  That  period  has  expired,  and 
the  Vulcan  degree  will  shortly  be  offered  to  all  those 
members  who  it  is  believed  should  accept  it. 


Los    Angeles   Files    Condemnation-Proceeding 
Brief 

Attorneys  for  the  city  of  Los  Angeles  on  Feb.  26 
filed  with  the  Railroad  Commission  a  statement  review- 
ing the  issues  raised  during  the  condemnation  proceed- 
ings against  the  Southern  California  Edison  Company 
and  urging  the  commission  to  fix  a  value  of  not  more 
than  $3,887,838  on  that  part  of  the  distributing  system 
which  the  city  seeks  to  acquire. 

The  document,  which  includes  130  pages  of  printed 
matter  and  various  charts,  asks  that  conclusions  be 
reached  as  follows:  First,  that  the  present  worth  of 
the  property  to  be  taken,  with  the  business  attached, 
as  a  going  concern,  does  not  exceed  the  amount  fixed  by 
the  witnesses  for  the  city,  to  wit,  $3,473,803.11 ;  second, 
that  damage  to  remaining  property,  or  severance  dam- 
age, is  limited  to  rendering  temporarily  idle  a  portion 
of  the  generating  and  transmission  equipment  of  the 
company's  system,  and  the  maximum  amount  that 
should  be  allowed  for  such  severance  damage  is  the  sum 
of  $414,035.58;  third,  that  the  total  just  compensation 
to  be  paid  the  company  by  the  city  upon  the  condemna- 
tion of  the  property  to  be  taken  should  not  exceed 
$3,887,838.69. 

How  Design  of  Power-Station  Buildings 
Affects  Financing 

"I  believe  that  money  spent  in  placing  a  certain 
amount  of  adornment  on  a  power-station  building  will 
prove  a  good  investment,"  said  James  N.  Hatch,  con- 
sulting engineer,  Chicago,  in  a  paper  presented  before 
the  Western  Society  of  Engineers  on  March  6.  "I 
would  not  advise  that  a  power  house  be  made  to  look  like 
a  Carnegie  library,  but  neither  would  I  recommend  that 
it  be  made  absolutely  plain  and  that  no  attention  be 
given  to  its  external  appearance.  For  the  ease  with 
which  securities  for  electric  central-station  projects  can 
be  floated  often  depends  to  a  large  extent  upon  the 
impression  the  head  of  some  bond  house  receives  from 
a  company's  existing  power-house  structures  or  from 
the  drawings  of  structures  under  consideration.  The 
cost  of  making  any  proposed  power  house  sightly  is 
slight,  amounting  in  most  cases  to  less  than  0.5  per  cent 
of  the  station  investment.  I  reiterate,  therefore,  that 
this  small  additional  investment  may  be  made  with 
wisdom." 

In  discussing  the  paper,  J.  L.  Hecht,  mechanical 
engineer  for  the   Public   Service   Company  of  Illinois, 


E LBCTRICAL     WoKLD 


Vol.  87,  No.  11 


concurred  with  Mr.  Hatch  In  hii  opinion,  and  pointed 
<>ut  the  additional  Pact  thai  i  tew  dollars  spenl  In  meet 
\uy  Insurance  company'!  requirements  in  building  con 
struction   maj    save   large  sums   in  annual   Insurance 
premiums.    L    n    Keller  of  the  Commonwealth  Edison 
Company    said  he  had  observed   Prom  BSuropeaxi   tech 
meal  literature  thai  the  tendency  was  awaj    Prom  the 
tall  power-house  building  with   Its  high 
natural  draft  stacks,  and  toward  ■  lower  and  more  iiat 

design.      In    some    instances,    lie    said,    (he    adoption    of 

lower  building  designs  had  made  possible  a  saving  of 

SO  per  cent  in  tin*  amount  of  structural  steel  needed. 
The  different  Kuropean  building  designs  are  made  pos- 
sible,  he  concluded,   by    the   use  of  boilers   with   built-in 

economizers  and  the  use  of  forced  draft 


Will  Operating  Economies  Continue  to  Offset 
Higher  Costs  ? 

As  is  now  well  known,  the  price  of  generating  and 
distributing  equipment  for  central-station  service  has 
increased  considerably  of  late — -so  much  so  that  many 
engineers  have  begun  to  ask  whether  a  revision  of  rates 
would  not  be  in  order.  The  actual  conditions  confront- 
ing the  industry  are  well  set  forth  by  Alex  Dow,  presi- 
dent of  the  Detroit  Edison  Company,  who  in  his  annual 
report  has  anticipated  somewhat  the  thoughts  which 
might  occur  to  the  stockholders.    He  says: 

"It  may  be  well  to  offer  answers  here  to  two  questions 
likely  to  be  asked  by  stockholders.  First,  the  continued 
reduction  of  the  ratio  of  operating  expenses  to  gross 
earnings  is  due,  as  in  1914,  to  improved  operating  meth- 
ods. It  is  in  no  part  due  to  reduction  of  staff,  or  of 
wage  rate,  or  of  maintenance  expenditures.  On  the 
contrary,  the  wage  rate  has  increased,  and  expenditures 
for  maintenance  have  been  according  to  our  established 
rule.  It  is  well  to  say,  nevertheless,  that  certain  con- 
ditions in  1914,  continued  into  1915,  have  favored  com- 
parisons with  preceding  years.  We  may  now  look  for 
higher  prices  for  coal  and  for  metals,  and  the  wage 
standard,  always  high  in  Detroit,  is  not  likely  to  be 
lower.  The  improved  production  methods  which  be- 
came effective  in  our  power  houses  in  1914  have  brought 
us  nearly  to  the  limit  of  economy  possible  with  the  pres- 
ent equipment.  Our  selling  prices,  especially  for  power, 
have  always  been  comparatively  low,  and  the  class  of 
our  business  which  is  now  having  the  greatest  growth 
— namely,  industrial  power  for  large  factories — is  es- 
sentially a  class  in  which  the  ratio  of  operating  expense 
to  gross  earnings  is  high,  although  the  ratio  of  invest- 
ment to  gross  earnings  is  comparatively  low. 

"The  second  question  anticipated  is  as  to  what  effect 
war  orders,  so  called,  have  had  on  the  earnings  of  the 
company  and,  particularly,  what  effect  completion  or 
stoppage  of  such  orders  may  have  in  1916  or  a  later 
year.  Our  answer,  after  careful  inquiry,  is  that  we 
cannot  designate  so  much  as  3  per  cent  of  our  power 
sales  in  1915  as  having  been  used  directly  in  filling  war 
orders.  But,  unquestionably,  many  factories  served  by 
us  and  now  full  of  orders  for  home  markets  will  at  the 
end  of  the  war  period  meet  keener  competition  in  these 
markets  because  of  the  release  of  manufacturing  ca- 
pacity elsewhere  than  in  Detroit. 

"On  the  other  hand,  we  can  point  to  customers  of 
ours  who  had  an  established  business  in  markets  now 
closed  and  who  may  reasonably  expect  to  resume  their 
sales  in  these  markets  when  peace  comes.  We  are 
frankly  unwilling  to  predict  industrial  conditions  for 
the  United  States  at  large  after  the  passing  of  the 
European  troubles,  but  we  think  that  for  Detroit  and  its 
vicinity  possibilities  of  gain  are  more  than  those  of  loss." 


Experts  Differ  Widely  on  Philadelphia  Electric 

Plant-Renewal  Costs 

Wide  differences  have  been  revealed  in  the  claimed 
reproduction  Talus  of  the  physical  properties  of  the 
Philadelphia  Electric  Company  submitted  to  the  Penn- 
ania  Public  Service  Commission  in  the  suit,  insti- 
tuted by  the  City  Of  Philadelphia  against  the  company 
in  an  ell'ort  to  obtain  reduced  rates  for  lighting  and 
motor   service. 

After  an  exhaustive  appraisal  conducted  by  1'rot. 
1).  ('.  Jackson  of  Boston,  the  company  recently  sub- 
mitted figures  in  which  it  put  its  replacement  value  at 
$51,562,000.  Henry  W.  Ballard  of  Cleveland,  expert 
for  the  complainants,  contends  that  the  plant  could  be 
replaced  for  $28,583,000. 

Following  is  an  interesting  table  showing  the  differ- 
ences, item  by  item,  between  the  valuations  affixed  by 
the  two  experts: 

Jackson  Ballard 

I  iverhead  lines   $4, 017,000  $3,468,000 

I  ..i  nips,  etc 512,000  494,000 

Underground  lines 6,248,000  5,515,000 

Land    2,356,000  1,580,000 

Buildings    2,868,000  2,370,000 

Meters,  etc 1,669,000  Same 

Station  equipment 7,852,000  5,634,000 

Horses  and  vehicles 2,303,000  Same 

Furniture,  supplies,  etc 1,225,000  451,000 

Commercial  steam  heat 30,000  28,000 

Work    iti   progress 5,089,000  5,000,000 

Piecemeal   construction    3,500,000     Included  abov« 

Working  capital 1,117,000  450,000 

General  contractors'  profit 1,067,000     Included  above 

Corporate  organization,  capital  stock, 
bonds,  taxes  and  administrative  ex- 
penses       2,201,000  1,722,000 

Brokerage   1,998,000  None 

Patents    1,609,000  Nothing* 

"Going  concern"  value 5,000,000  None 

♦On  claim  that  most  of  company's  patents  have  expired. 

Mr.  Ballard's  contention  that  the  company's  working 
capital  could  be  reduced  from  $1,117,000  to  $450,000 
provoked  much  comment.  According  to  his  calculations, 
the  company's  outstanding  securities  need  not  be  more 
than  $25,000,000  instead  of  $50,000,000  as  at  present. 

Mr.  Ballard  also  made  the  statement  that  the  surplus 
earnings  of  the  Philadelphia  Electric  Company  should 
make  possible  reductions  in  rates  approximately  as 
follows : 

Present  Rates  Proposed  Rates 

per  Kw.-Hr.,  per  Kw.-Hr., 

Cents  Cents 

Municipal   arc  lighting 4.20  3.40 

Commercial  arc  lighting 6.50  6.50 

Commercial  power 3.70  3.70 

Railway  and  utilities 0.96  0.96 

Commercial    lighting 6.70  3.40 

Residence  lighting 9.70  4.90 

Average  rates 3.64  2.66 


Massachusetts  Commission  Condemns  Sliding 

Scale  at  Boston 

In  an  exhaustive  report  to  the  Legislature  the  Massa- 
chusetts Gas  and  Electric  Light  Commission  recom- 
mends the  abolition  of  the  sliding-scale  act,  under  which 
the  price  of  gas  is  fixed  for  customers  of  the  Boston 
Consolidated  Gas  Company,  unless  the  present  control 
of  the  stock  of  this  utility  is  taken  from  the  Massachu- 
setts gas  companies.  Chapter  422,  Acts  of  1906,  estab- 
lished a  standard  price  of  90  cents  per  1000  cu.  ft.  and 
a  standard  dividend  of  7  per  cent,  with  the  provision 
that  for  every  decrease  of  1  cent  in  price  the  company 
might  increase  its  dividend  0.2  per  cent.  The  present 
price  is  80  cents.  So  far  as  the  commission  is  aware, 
this  is  the  sole  instance  in  the  United  States  in  which 
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this   particular   system   of   regulation   has   been   tried. 

The  board  points  out  that  the  avowed  purpose  of  the 
sliding-scale  act  is  to  increase  the  incentives  to  econom- 
ical management  by  the  prospect  of  a  definite  and 
assured  increase  in  dividends,  the  public  reaping  the 
advantage  in  prices  resulting  from  a  decrease  in  oper- 
ating costs.  There  has  been  a  decrease  in  the  net  cost 
at  the  burner,  but  this  is  the  case  with  companies  not 
under  the  sliding  scale  and  is  attributed  to  a  greatly 
increased  output  without  any  corresponding  increase  in 
actual  expenses.  Undoubtedly  reductions  in  price  have 
contributed  to  this  result.  Because  of  common  owner- 
ship of  the  Boston  and  the  New  England  gas  and  coke 
companies,  there  is  no  opportunity  to  exhibit  even 
shrewdness  in  the  making  of  a  contract  for  the  purchase 
of  gas  from  the  latter. 

The  commission  states  that  it  is  a  serious  question 
whether  the  sliding  scale  offers  in  the  long  run  any 
substantial  advantage  to  the  public  or  to  the  com- 
panies over  the  system  of  regulation  so  long  pursued 
in  the  State.  Its  vogue  in  England  is  due  in  large 
measure  to  the  fact  that  direct  interference  with  gas 
prices  is  virtually  unknown  there,  and  that  it  is  the 
alternative  to  the  maximum-dividend  method  of  con- 
trol under  which  a  company  is  permitted  to  earn  the 
maximum  dividend  and  no  more.  Because  of  the  present 
desperate  national  stress  the  sliding-scale  companies 
appear  to  be  under  distinctly  adverse  conditions  as  com- 
pared with  the  maximum-dividend  companies.  The 
trading  relations  with  the  affiliated  companies  forced 
upon  the  Boston  company  by  their  common  ownership 
are  inconsistent  with  the  sliding  scale  as  a  scheme  of 
regulation.  It  is  of  vital  importance  to  the  consumer 
that  if  his  sole  reliance  for  lower  prices  rests  upon  the 
incentives  of  the  sliding  scale,  no  profits  on  the  gas 
which  he  consumes  shall  be  distributed  save  through 
the  dividends  of  the  gas  company. 


Electrical  Exports  for  1915 

Electrical  exports  for  the  year  1915  were  over  $4,000,- 
000  greater  than  during  1914,  according  to  the  report 
on  December  exports  made  by  the  Bureau  of  Foreign 
and  Domestic  Commerce.  The  total  for  1915  was  $24,- 
308,510,  as  against  $19,963,115  for  1914.  While  the 
increase  over  1914  was  appreciable,  it  is  almost  $4,000,- 
000  less  than  the  value  of  electrical  goods  exported  in 
1913. 

The  export  trade  for  1915  was  particularly  poor  in 
dynamos  and  generators,  motors,  telephones  and  trans- 
formers. The  exports  of  telephones  have  been  falling 
off  now  for  some  time.  They  were  $400,000  less  in 
1914  than  in  1913,  and  in  1915  they  made  a  further 
decrease  of  over  $300,000.  The  1914  demand  for  gen- 
erators was,  with  the  exception  of  about  $2,000,  prac- 
tically the  same  as  for  1913,  while  the  1915  exports  were 
$500,000  less  than  those  for  1914.  American  motors 
also  have  been  in  less  demand  abroad  for  some  time. 
The  1914  exports  were  over  $1,500,000  less  than  for 
1913,  and  the  1915  exports  showed  a  further  drop  of 
$20,000.  The  transformer  trade,  which  picked  up  in 
1914  to  the  extent  of  over  $60,000,  fell  back  in  1915  by 
considerably  more  than  $200,000. 

On  the  other  hand,  the  values  of  the  exports  increased 
perceptibly  in  batteries,  insulated  wire  and  cable,  in- 
terior-wiring supplies  and  metal-filament  lamps.  On 
certain  of  these  goods,  particularly  insulated  wire  and 
cable,  a  large  part  of  the  increased  value  of  the  1915 
exports  may  be  accounted  for  by  an  increase  in  the 
price  of  the  goods.  Under  these  conditions  it  would  be 
difficult  to  determine  to  what  extent  there  had  been  an 
increase,  if  any,  in  the  export  of  electrical  goods  manu- 


factured in  the  United  States.  At  the  same  time,  there 
has  been  appreciable  increase  in  the  prices  of  most  of 
the  goods  that  were  exported  in  less  value  in  1915,  indi- 
cating, perhaps,  a  worse  condition  than  would  be  ap- 
parent merely  from  the  government's  figures. 

In  the  matter  of  lamps,  however,  it  is  known  that  the 
quantity  of  metal-filament  lamps  exported  in  1915  was 
between  four  and  five  times  that  exported  in  1914,  and 

ELECTRICAL  EXPORTS  FOR  DECEMBER  AND  FOR  CAL- 
ENDAR YEAR 


December 

Articles  , ' s 

1915  1914 

Batteries    $110,164         $58,947 

Dynamos  or  generat- 
ors            116,383         262,325 

Fans     20,308  13,784 

Insulated      wire      and 

cables    174,886  92,146 

Interior  wiring  sup- 
plies, etc.,  including 
fixtures     76,967  54,836 

Arc  lamps   3,392  742 

Carbon    -    filament 

lamps     23,945  3,962 

Metal-filament     lamps      120,998  64,058 

Meters  and  other 
measuring  instru- 
ments      68,463  21,200 

Motors    233,250         271,192 

Telegraph  instruments 
(including  wireless 
apparatus)     14,201  2,118 

Telephones     87,722         113,627 

Transformers    50,477  62,097 

All  other    1,076,182         599,529 

Totals     $2,177,338   $1,620,563 


Calendar 

Year 

1915 
$1,364,999 

1914 
$635,522 

1,872,191 
374,113 

2,372,816 
295,966 

2,761,609 

1,321,451 

882,981 
23,968 

591,136 
42,782 

150,111 
873,862 

88,025 
278,061 

657,129    *157,386 
3,279,174   3,300,839 


136,890  93,563 

910,562  1,251,788 

704,373  934,312 

10,316,548  8,599,468 


$24,308,510   $19,963,115 


•Figures  cover   period  beginning  July   1. 

practically  five  times  the  exports  in  1913.  The  exports 
of  carbon-filament  lamps,  while  some  two-thirds  those 
of  1913  in  quantity,  were  over  double  those  of  1914. 
Arc  lamps  have  been  decreasing  each  year,  until  in  1915 
they  were  less  than  one-sixth  what  they  were  in  1913 
and  but  a  little  more  than  half  what  they  were  in  1914. 
The  official  figures  for  the  exports  of  electrical  goods 
manufactured  in  the  United  States  are  shown  herewith, 
the  values  only  being  given. 


Heating  Buildings  by  Electricity 

For  the  purpose  of  determining  the  desirability  of 
heating  office  buildings  by  means  of  surplus  power,  the 
Washington  Water  Power  Company  of  Spokane  has 
been  experimenting  for  the  past  three  years.  It  has 
just  announced  that  the  plan  is  practicable,  and  the 
officers  of  the  company  are  now  considering  the  com- 
mercial aspects  of  the  situation,  including  possible  rates 
to  be  charged.  Further  investigations  will  be  made 
covering  other  systems  of  electrical  heating. 

In  a  statement  given  out  by  C.  S.  MacCalla,  general 
manager  of  the  power  company,  the  following  interest- 
ing information  is  furnished: 

"The  Washington  Water  Power  Company  for  the 
last  three  years  has  been  successfully  heating  by 
electricity  its  own  four-story  office  building,  corner  of 
Trent  and  Lincoln  Streets,  using  a  special  steam  boiler 
connected  to  the  ordinary  steam  radiators  originally  in- 
stalled for  use  on  the  standard  coal-fired  boilers.  In 
the  'electric-steam'  boiler  the  electricity  is  introduced 
into  the  boiler  in  so-called  'cartridge  units.' 

"This  apparatus  has  been  developed  to  the  point 
where  it  is  entirely  feasible  physically  and  is  appli- 
cable for  use  in  congested  areas  such  as  the  down-town 
business  district,  where  there  is  available  a  supply  of 
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•\\ .,  i       1 11   the   more     pars<  ;  i  led 

•  of  dial  ributing  the  fleet  riclts   m 
the  problem  ■  more  dlfficull  one  from  the  commercial 
dpoint. 
"The  company  now  propose    to  heal  it  i  larj  • 
tlon  building  on  Post  Streel  bj  using  the  existing  heal 

plant,    niereh     BUbstltUting    electric    heater,     in    the 

firebox  of  the    team  boiler  In  place  of  the  ordinary  coal 
od  fuel. 
"The  chimney  or  flue  will  be  closed  and  b  fan 
rculate  the  hoi  air  through  the  tubes  of  the  boiler. 
The  advantage  <>f  this  system  is  thai  all  the  present 
apparatus  can  be  used,  and,  if  desired,  the  plant 
tan  be  changed  in  less  than  an  hour  Prom  an  electric  to 
a  coal-fired  boiler.     This   feature  is  attractive  where 
waste'  electricity  is  used." 

understood  thai  should  the  company  care  to  go 
into  this  business  it  would  not  have  to  seek  a  new  fran- 
chise, as  the  present  franchise  is  sufficiently  broad  to 
cover  building  heating  by  electricity.    The  company  has 

withheld  information  regarding  the  experiments  in 
order  to  avoid  the  flood  of  inquiries  that  would  result. 
Considerable  time  will  elapse  before  the  company  will 
he  in  a  position  to  estimate  the  rates  for  the  service. 


Interpretations  of  Indiana  Utility  Law 

Thomas  Davis,  chairman  of  the  Indiana  Public  Serv- 
ice Commission,  speaking  before  the  Jovian  League  of 
Minneapolis,  discussed  a  subject  of  great  weight  and 
importance  and  particularly  pertinent  in  Indiana  at  the 
present  time,  namely,  the  State  regulation  of  utilities. 
He  outlined  the  regulatory  statutes  of  Indiana,  and  in- 
terpreted them  in  the  light  of  experience,  pointing  out 
the  commission's  limitations,  particularly  with  reference 
to  the  authorization  of  security  issues.  Mr.  Duncan 
said: 

"The  statute  imposes  upon  the  commission  the  duty 
of  authorizing  the  issue  of  stock  and  bonds  and  other 
evidence  of  indebtedness.  But  this  duty  imposed  is 
hedged  about  by  certain  inflexible  statutory  limitations 
beyond  which  we  cannot  go.  The  statute  does  not  make 
us  the  guardian  of  either  the  public-service  corporations 
or  the  investors  in  their  securities.  The  law  simply 
empowers  us  to  hear  the  evidence  and  determine  the 
facts,  and  if  we  find  that  the  proposed  issue  complies 
with  the  law  authority  must  be  granted.  The  courts 
have  compelled  and  will  compel  us  to  issue  the  authority. 
The  courts  have  held  such  laws  unconstitutional  in  every 
instance  where  a  ministerial  body  has  been  given  power 
to  grant  or  refuse  the  authority  in  its  discretion. 

"The  commission  is  authorized  to  grant  authority  for 
the  issue  of  stock  and  bonds  for  three  purposes:  (1) 
for  the  acquisition  of  property  or  the  enlargement  of 
plant;  (2)  for  the  reimbursement  of  the  treasury  for 
money  actually  expended  for  capital  account  from  in- 
come, and  (3)  for  the  discharge  or  lawful  refunding  of 
obligations. 

"Stocks  and  bonds  can  only  be  issued  for  money  or 
for  labor  or  property  at  its  true  money  value,  as  found 
and  determined  by  the  commission.  Yet,  when  the 
statute  has  been  complied  with  and  bonds-  are  lawfully 
issued  for  money  or  for  property  or  labor  at  its  true 
money  value,  such  bonds  often  become  a  part  of  a  great 
mass  of  pre-existing  bonds  for  which  the  company  re- 
ceives little  or  no  consideration.  As  a  part  of  the  total 
aggregate  issue  the  bonds  may  or  may  not  be  good. 
But  recently  the  Supreme  Court  of  Indiana  handed  down 
its  invincible  mandate  and  directed  us  to  issue  bonds 
we  thought  ought  not  to  be  issued. 

"Under  this  statute  we  have  authorized  the  issue  of 
more  than  $30,000,000  of  securities,  a  part  of  which 


have  been  for  refunding  obligations.  Here  we  have  the 
ii.it  power,  The  only  Inquiry  we  can  make  is:  'is  the 
obligation  to  he  refunded  a  lawful  obligation?'    If  so, 

the  COUrtS  will  order  Ul  to  issue  the  authority.      If  it  is 

for  the  acquisition  of  property  or  the  enlargement  of 
plant,  etc.,  or  to  reimburse  the  tree  ur3  for  money  ex- 
pended to  capital  account,  we  have  a  different  in<|uiry. 
We  must  find  thai  the  Utility  has  received,  or  will  re- 
ceive, in  property  or  labor  the  true  worth  of  its  money. 
The  statute  provides  that  honds  may  he  sold  for  75  per 
cent    nf  their   face  value. 

"From  the  proceedings  before  the  commission  the  in- 
vestor can  determine  whether  he  should  invest  in  such 
securities.  Every  authorized  issue  of  bonds  has  in- 
creased the  value  of  every  pre-existing  issue  where  such 
pre-existing  issue  was  worth  less  than  par.  By  this 
gradual  increase  in  value  of  pre-existing  securities  the 
whole,  in  the  course  of  years,  will  be  leavened.  Stock 
and  honds  of  the  par  value  of  millions  have  been  issued 
in  the  past  for  little  or  no  consideration. 

"We  do  not  intend  here  or  elsewhere,  in  obedience  to 
the  demands  from  any  source,  to  enter  on  any  scheme 
of  confiscation.  We  have  refused  to  listen  to  unreason- 
able demands  of  the  corporations.  When  the  facts 
warranted  a  reduction  of  rates  we  have  not  hesitated 
to  cut  deep.  Where  the  facts  warranted  an  increase  in 
rates  we  have  been  as  free  to  grant  that  increase." 


Indianapolis  Light  &  Heat  Company  to  Build 
New  Station 

The  Indianapolis  (Ind.)  Light  &  Heat  Company  is  to 
erect  a  new  central  power  station  on  the  site  of  its 
station  in  Kentucky  Avenue.  The  new  station  will  cost 
approximately  $4,000,000,  including  a  two-hundred-and- 
fifty-thousand-dollar  building.  It  will  take  several  years 
to  complete,  according  to  officials  of  the  company. 
Thomas  A.  Wynne,  vice-president  of  the  company,  re- 
cently ordered  the  first  part  of  the  equipment,  as  an- 
nounced last  week.  The  company  intends  to  begin  the 
work  as  soon  as  delivery  of  machinery  can  be  made. 
It  is  the  announced  intention  of  the  company  to  build 
the  new  plant  in  sections  and  to  erect  a  new  building 
over  the  structure  at  present  occupied  before  tearing 
down  the  old  building,  so  that  it  will  not  be  necessary 
to  interrupt  service.  The  new  station  is  to  be  made  one 
of  the  industrial  show  places  of  the  Middle  West,  not 
only  in  size  but  also  in  appearance.  The  building, 
which  is  to  be  of  brick,  concrete  and  steel,  is  to  cover 
a  half  block  and  will  be  about  100  ft.  high  and  of  orna- 
mental design. 

The  first  unit  which  the  company  is  to  set  up  will  con- 
sist of  an  18,000-kw.  turbo-generator.  Six  of  these 
turbines  will  be  placed  in  the  plant  eventually.  The 
order  placed  by  Mr.  Wynne  also  includes  a  condenser, 
stokers,  a  battery  of  boilers  and  a  new  coal-handling 
outfit.  The  boilers  will  operate  at  250  lb.  pressure  and 
will  have  chain-grate  stokers.  Two  1500-kw.  motor- 
generator  sets  also  are  in  the  equipment  that  will  be 
placed  in  position  this  year. 

The  new  stations  will  be  larger  than  the  Mill  Street 
plant,  which  the  company  built  some  years  ago.'  As  at 
present,  the  Kentucky  Avenue  plant  will  be  used  chiefly 
to  serve  the  users  of  light,  power  and  heat  on  the  com- 
pany's lines  in  the  central  part  of  Indianapolis.  The 
Mill  Street  plant  is  to  continue  in  operation.  The  site 
for  the  new  plant  is  convenient  to  railroad  facilities  for 
bringing  coal  from  the  Indiana  coal  fields.  From  the 
site,  too,  the  company  has  a  large  pipe  line  extending  to 
White  River,  whence  water  for  all  purposes  is  obtained. 
The  company  operates  a  steam-heating  system  in  the 
down-town  district. 
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Performance  of  Diesel-Engine  Plants  in  Texas 

Cost  of  Installation,  Fuel  and  Lubricating-Oil  Requirements,  Engine  Maintenance, 
Energy-Production  Costs  and  Other  Operating  Data  from  Eight  Stations 

By  R.  H.  Burdick 

Member   Engineering   Staff  Electric   Bond   &   Share   Company 


I""\IGHT  Diesel-engine  installations  in  small  elec- 
I  trical  generating  stations  in  the  State  of  Texas 
-^  are  operated  by  the  Texas  Power  &  Light  Com- 
pany. Tests  have  been  conducted  at  these  plants  and 
operating  records  kept  which  show  results  of  perform- 
ance and  operating  practice  in  modern  plants  of  this 
type.  In  what  follows  data  are  presented  in  consider- 
able detail  giving  performance  for  a  recent  installation 
at  Paris,  Tex.,  shown  in  Fig.  1. 

The  Paris  installation  consists  of  an  initial  equip- 
ment of  three  Mcintosh  &  Seymour  Diesel  engines 
rated  at  500  hp.  each.  These  units  are  of  the  four-cyl- 
inder, four-stroke-cycle  design  operating  at  164  r.p.m. 
and  directly  connected  to  three  437-kva.,  2300-volt, 
three-phase,  sixty-cycle  alternators.  Two  35-kw.  in- 
duction motor-driven  sets  and  one  35-kw.  belt-driven 
exciter  set  are  provided,  the  latter  being  driven 
from  the  generating  unit.  Compressors  and  water-cir- 
culating pumps  are  integral  with  engines.  The  appara- 
tus is  housed  in  a  steel-frame  plastered  building  82  ft. 
6  in.  long  by  52  ft.  6  in.  wide  and  33  ft.  high  to  the 
eaves,  with  a  flat  concrete  roof  and  concrete  floor.  The 
construction  of  this  station  with  the  cooling  tower  for 
the  engines  is  shown  in  Fig.  6.  Outside  the  station 
on  a  wooden-pole  switch  and  bus  structure  are  installed 
three  250-kva.,  2400-volt  to  24,000-volt,  single-phase 
transformers  and  three  75-kva.,  2200-volt  to  6600-volt, 
single-phase  transformers  with  air-break  switches. 


The  station   feeders   at  this   plant   are  arranged  to 
provide  energy  at  24,000-volt,  three-phase  alternating 


TABLE    I 


-DIESEL-ENGINE   STATIONS   OPERATED   BY   TEXAS 
POWER   &    LIGHT  COMPANY 


Location 

Number  of  I  nits 

Total  Hp. 

3  of  .500  hp.  each 
1  of  500  hp. 

1500 

500 

4  of  225  hp.  each 

1  of  225  hp. 

3  of  225  hp.  each 
3  of  225  hp.  each 

2  of  225  hp.  each 

1  of  170  hp. 

2  of  225  hp.  each 

20  averaging  277  hp.  each 

900 

Taylor 

225 

675 

Gainesville 

675 
620 

Big  Springs 

Total 

450 
5545 

Note. — Mcintosh  &  Seymour  engines  are  used  at  Paris  and  Pal- 
estine, Busch-Sulzer  in  all  other  stations. 

current  for  a  transmission  line;  6600-volt,  three-phase 
alternating  current;  2300-volt,  three-phase  alternating 
current  regulated;  2300-volt,  three-phase  alternating 
current  unregulated;  2300-volt,  single-phase  alternat- 
ing current  arc  service,  and  500-volt  direct  current  rail- 
way service. 


FIG.  1 — THREE  437-KVA.  GENERATORS  DRIVEN  BY  500-HP.  DIESEL    ENGINES    IN    PARIS     (TEX.)     STATION,    TEXAS    POWER    &    LIGHT 

COMPANY 
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An  oil  itorage  tank  oi   860  barreli  capacity    and  • 
eoolinfl   tower  of  the  atmospheric  type  <'\pi>  Ins  6100 
■t    of  cooling   lurface  are  provided  for  the  equip 
ment. 

The  Diesel-engine  Installations  operated  In  central 
stations  controlled  i»>  the  rexs  Power  A  Lighl  Com 
p;m\   Aif  given  m  Table  l  and  have  ■  total  rating  of 


general  rule  for  the  selection  oi  Die  el  engines  in  pref- 
erence (o  steam  or  other  types  of  prime  movers  for 
mall  central  stations,  or  to  prescribe  the  limitations 
as  to  the  Size  Of  plant  where  Die:  el  engines  are  ap- 
plicable  over  and  above  other  types  Of  equipment,  be- 
cause of  the  many  varying  considerations  entering  into 
each  problem,  among  which  are  character  of  load,  avail- 


no.  2 — DIESEL  ENGINE  UNIT   IN   BIG  SPRINGS    (TEX.)    STATION 

5545  hp.  The  chief  reasons  influencing  the  utilization 
of  Diesel  engines  in  preference  to  steam  or  other  types 
of  prime  movers  in  these  small  isolated  generating  sta- 
tions are  summarized  as  follows:  (1)  Abundance  of 
low-priced  fuel  oil;  (2)  efficiency  of  Diesel  engines  at 
low  station  factors;  (3)  comparatively  low  labor  costs; 
(4)  flexibility  of  plant,  that  is,  the  ability  to  meet  un- 
usual peak-load  conditions  without  loss  of  time  or  op- 
erating economy;  (5)  absence  of  standby  losses  other 
than  interest  on  investment  when  units  are  not  in 
service;  (6)  ease  of  transfer  of  equipment  from  any 
isolated  station  which  may  be  picked  up  by  a  transmis- 
sion-line extension  to  another  isolated  station  whose  in- 
crease in  load  warrants  the  installation  of  additional 
equipment. 

While  it  is  practically  impossible  to  lay  down  definite 


FIG.    3 — INTERIOR    OF    STATION    AT   TYLER,    TEX. 

ability  of  proper  fuels  and  labor,  investment  allow- 
ances and  the  like,  the  following  information  and  data 
drawn  from  tests  and  a  performance  of  modern  equip- 
ment are  of  engineering  interest: 

In  Table  II  a  summarized  comparison  of  estimated 
construction  and  operating  costs  for  a  steam  and  Diesel 
installation  at  Paris,  Tex.,  is  given  in  order  to  show 
some  of  the  reasons  for  the  selection  of  the  latter  type 
of  equipment  for  this  station.  Such  a  comparison, 
however,  cannot  be  used  as  a  criterion  for  other  in- 
stallations unless  due  consideration  is  given  to  the  vari- 
able factors  which  have  already  been  mentioned.  The 
construction  of  the  steam  plant  on  which  steam  esti- 
mate in  Table  II  is  based  contemplated  the  installation 
of  one  350-kw.  and  one  750-kw.,  sixty-cycle,  three-phase, 
2300-volt  turbo-alternator  with  requisite  auxiliaries,  in- 


TABLE  II — COMPARATIVE  ESTIMATES  FOR  DIESEL  AND   STEAM   EQUIPMENT   FOR  PARIS    (TEX.)    STATION 


Plant  data: 

Size  of  plant 

Number  of  units 

Yearly  output  station  factor . 

Station  factor 

Fixed  charges 

Interest 

Depreciation 


Output  costs: 
Production  cost. 
Fixed  charges . .  . 


Station  building 

Oil-engine  equipment 

Boiler  equipment 

Turbo-generator  equipment 

Electrical  equipment 

Transformer  yard 

General  station  equipment. 
Improvements  to  grounds  . 

Construction  plant 

Overhead  expenses 

Total  cost 


Estimated  roR  Diesel  Station* 


Quantity 


Used 


134,000     Cu.ft, 
1,050     Kw. 


1,050 
1,275 


$121,865 

1124,305 

1,050 

1.500 


Kw. 

Kva. 

Job 

Job 

% 

% 

Kw. 

E.-hp. 


Cost 


Cost 
per  Kw. 


$0.10 


$27.30 
$4.15 


2.0 
23.0 
$145.75 
$102.00 


$12.76 


27.30 
5.03 
4.56 
0.29 
2  32 

27.39 


Per  Cent 
of  Total 


8.8 
45.3 


18.7 
3.5 
3.1 
0.2 
1.6 

18.8 
100 


Total  station  output  cost 

Estimated  annual  saving  (Diesel  over  steam) 


9.51 


$13,395 
69,485 


28,620 

5,280 

4,785 

300 

2,440 

28,695 

153,000 


Total  Quantity 


For  Diesel  Station 

1,050 

kw. 

3 

4,600 

m.  kw.-hr. 

50 

per  cent 

15 

percent  =$22,950 

7 

per  cent 

8 

per  cent 

Mills  per  Kw.-Hr. 

4  66 

4.85 

;*  w.i 


108,000 


900 
1,100 
1,100 
1,275 


$88,070 

$89,830 

1,100 

1,500 


Estimated  for  Steam  Station! 


Used 


Cu.  ft. 


B.-hp. 

Kw. 

Kw. 

Kva. 

Job 

Job 

% 

% 

Kw. 

E.-hp. 


Cost 


$0.12 

$2L40 
$24.00 
$16.50 
$4.15 


2 
23 
$100.44 
$73.70 


Cost 
per  Kw. 


$11.78 

nio 

24.00 
16.50 
4.80 
5.20 
0.27 
1.60 
18.78 


Per  Cent 
of  Total 


11.7 
"i7."4 

23.9 
16.4 
4.8 
5.2 
0.3 
1.6 
18.7 
100 


For  Steam  Station 


1,100 

2 

4,600 

48 

12 

7 


kw. 

m.  kw.-hr. 

per  cent 

per  cent  =  $13,260 

per  cent 

per  cent 


Mills  per  Kw.-Hr. 
8.56 
2.88 


Total 


$12,960 


19,260 

26,400 

18,150 

5,280 

5,720 

300 

1,760 

20,660 

110,490 


*Using  oil  at  3c  per  gal.     tUsing  coal  at  $2.50  per  ton. 
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eluding  condensers,  pumps  and  the  like,  and  a  boiler 
plant  of  three  300-b.-hp.  water-tube  boilers  with  indi- 
vidual steel  stacks.  The  boilers  were  to  be  equipped 
to  burn  either  crude  oil  or  slack  coal,  and  coal-handling 
apparatus  was  to  be  provided.  The  building  required 
and  considered  was  of  the  type  given  in  the  Diesel  es- 
timate, 80  ft.  by  45  ft.  by  30  ft.  to  eaves.    The  switch- 
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FIG.  4 — AVERAGE  FUEL  CONSUMPTION  PER  KILOWATT-HOUR  AND 
THERMAL    EFFICIENCY    OF    PARIS     (TEX.)     DIESEL    ENGINES 

board    and    substation    equipment    required    was    prac- 
tically the  same  as  shown  in  the  Diesel  estimate. 

The  approximate  cost  of  another  representative  Die- 
sel station  erected  by  the  Texas  Power  &  Light  Com- 
pany in  the  latter  part  of  1914  at  Tyler,  Tex.,  is  given 
in  Table  VI.  This  plant  includes  an  initial  installation 
of  two  second-hand  Busch-Sulzer  Diesel-engine  sets 
built  in  1907-1909,  each  consisting  of  two  three-cylin- 
der, four-stroke-cycle,  225-hp.  engines  directly  con- 
nected to  one  300-kw.,  164  r.p.m.  three-phase,  sixty- 
cycle,  2300-volt  generator.  One  17-kw.  induction  mo- 
tor-driven exciter  set  and  one  20-kw.  exciter  belt-driven 
set  operated  from  one  of  the  engines  were  also  provided. 
The  necessary  auxiliaries  such  as  air  compressors,  wa- 
ter and  oil  pump,  cooling  tower  and  the  like  were  in- 
cluded. The  apparatus  at  this  station  is  housed  in  a 
steel-frame  plastered  building  74  ft.  5  in.  by  48  ft.  by 
21  ft.  6  in.  to  bottom  truss  and  similar  in  construction 
to  the  Paris  plant  building.  The  feeder  arrangement 
at   this   station   provides   service    at    2200-volt,   three- 


phase  alternating  current  for  power  and  lighting;  550- 
volt  to  250-volt  direct-current  power,  and  550-volt  direct 
current  for  railway  service.  An  oil-storage  tank  of 
360  barrels  capacity  and  a  cooling  tower  of  the  at- 
mospheric type  containing  4700  sq.  ft.  of  cooling  sur- 
face are  provided. 

TABLE   IV— ESTIMATED  OBTAINABLE  OPERATING  RESULTS  AND 
PRODUCTION     COSTS     IN     DIESEL-ENGINE     ELECTRIC     STA- 
TIONS OF  FROM   1000  KW.  TO  2000  KW. 

Data: 

Station  factor,  per  cent 50 

Fuel  oil: 

B.t  u.  per  kw.-hr.  output 13,300 


Gallons  per  kw.-hr.  output. 

Cost  per  gallon,  cents 

Labor: 

Man-days  per  m.  kw.-hr.  output. 

Cost  per  man-day 

Lubricating  oil: 

Gallons  per  kw.-hr.  output 

Cost  per  gallon,  cents 


Unit  Costs: 

Production  costs  (mills  per  kw.-hr.) : 

All  labor 

Fuel  oil 

Water 

Lubricants  and  waste 

Miscellaneous  supplies  and  expenses. 

Maintenance  of  engines 

All  other  maintenance 


Total . 


0.095 
3 


0.46 
2.80 


0.0007 
30 


1.29 
2.85 
0.10 
0.21 
0.08 
0.10 
0.03 

4.66 


TABLE  V— ACTUAL  UNIT  PRODUCTION  COSTS,  PARIS  AND  TYLER 
DIESEL  STATIONS,  SEPT.  1  TO  DEC.  31,  1915 


Article 

Paris 

Tyler 

Data: 

1,565 

1,050 

51 

149,072 

0.672 
13,100 

1.44 
3.07 
0.09 
0.04 
0.10 
0.04 
0.05 
0.15 

4.98 

499 

600 

28K 

Total  fuel  oil  (gal.) 

78,455 

1.100 

21,400 

Production  costs  (mills  per  kw.-hr.) : 

2.24 

5.18 

0.19 

0.56 

0.29 

4.48 

0.05 

0.61 

13.60 

TABLE  III— SUMMARY  OF  TESTS  ON  PARIS   (TEX.)  DIESEL   ENGINESf 


Unit  No.  1 


Unit  No.  2 


Unit  No.  3 


10 

11 

Three- 

Half 

fourths 

249.7 

162.9 

71.3 

46.5 

320.1 

211.5 

73.3 

48.4 

356.9 

234  3 

919.7 

450.9 

2:02 

9:41 

5:43 

12:27 

3.683 

2.767 

0.78 

0.77 

7.0 

7.1 

77K2 

44 

542^ 

310 

10,625,948 

6,064,220 

0.590 

0.688 

11,553 

13,448 

8,083 

9,354 

91.3 

89.2 

29.4 

25.4 

13,038 

9,629 

59 

58 

3 

3&2 

520 

483 

49.5 

46.0 

Approximate  load 

Kw.  (average) 

Load-factor  (kw.),  per  cent. . 

Kva.  (average) 

Load-factor  (kva.),  per  cent. 
B.-hp.  (average) 

Kw.-hr.  generated  (total) 
Time  start,  p.m.  and  a.m. . . . 
Time  stop,  p.m.  and  a.m. . . . 

Duration  of  test,  hours 

Power-factor  (average) 

Kw.  for  excitation  (average) . 

Fuel  oil  consumed  (gal.) 

Fuel  oil  consumed  (lb.) 

Fuel  oil  consumed  (B.t.u.)*. . 

Fuel  oil  per  kw.-hr.  (lb.) 

B.t.u.  per  kw.-hr 

B.t.u.  per  b.-hp.-hr 

Generator  efficiency,  per  cent 
Thermal  efficiency,  per  cent. . 
Water  for  cooling  (total  gal.) 

Water  per  minute  (gal.) 

Number  units  in  operation. . 

Station  load  (average  kw.) . . . 
Station  factor  (average) 


Full 

340.6 
97.5 

400.7 
91.7 

481.3 

1299.3 

2:29 

6:18 

3.816 

0.85 

8.1 

111 

783 

15,321,744 

0.603 

11,792 

8,342 

92 
28 
14,653 
64 
3 

635 

60.5 


Three- 
fourths 
253.3 
72.5 
301.5 
69.0 
359.8 

891.1 
7:13 
10:49 
3.517 
0.84 
6.91 

77 

543 

10,621,080 

0.609 

11,930 

8,396 

91 
28 
11,606 
55 
3 

697 
64.2 


Half 

168.9 
48.2 

211.1 
48.2 

240.2 

577.0 
2:53 
6:18 

3.417 
0.80 
7 

56 

396 

7,789,616 

0.686 

13,500 

9,491 

89.5 
25.3 


660 
62 


Quarter 

86.1 
24.6 

117.9 
27.0 

127.1 

101.9 
11:37 
12:48 
1.183 
0.73 
7.42 

14 

98H 

1,923,803 

0.966 

18,879 

12,795 

83.0 
18.0 
4,436 
62^ 
2 

370 

35.2 


Full 

333.4 
95.2 

396.2 
90.8 

472.6 

1103 
6:00 
9:1834 
3.308 
0.84 
7.25 


673 

13,145,036 

0.610 

11,917 

8,407 

92.5 

28.7 

15,382 

77.5 

3 

703 
67 


Three- 
fourths 
250.5 
71.6 
316.5 
72.5 
355.6 

784 

2:21 

5:28J4 

3.125 

0.79 

7.90 


481  Vi 
,396,954 
0.614 
11,984 
8,450 

91.4 

28.5 

11,250 

60.0 

3 


65.5 


Half 

153.4 

44.2 
199.1 

45.6 
222.0 

413.1 

10:01 

12:42H 

2.692 

0.77 

6.50 

41.5 
290H 
5,657,778 
0.703 
13,720 
9,4671 

88.7 

25.0 

9,368 

58 

3 

478 
45.5 


Quarter 

82.4 
23.5 
112.8 

28.0 
117.3 

49.45 
1:16 
1:52 
0.6 
0.73 
7.17 

6.7 

47 

918,615 

0.950 

18,576 

13,052 

86.0 
18.4 


385 
35.6 


Full 

340.0 
97.2 

409.5 
93.7 

482.0! 

1008.5 
5:55 
8:53 
2.966 
0.84, 
7.4! 

84 
592H 
11,590,485 
0.590 
11.492 
8,037 

92.6 

29.7 

14,949 

84 

3 

666.6 
63.5 


Quarter 

79.6 
22.7 

109.0 
25.0 

117.2 

55.7 

12:54 

1:36 

0.7 

0.73 

7.3 

7 

49 

955,500 

0.880 

17,154 

11,646 

82.8 
19.9 


*B.t.u.  per  pound  assumed  as  19,500.    **Not  complete.    tTests  conducted  by  author  September,  1915. 


NGIN1      Eq\  il'Mi  \  I      \l      i  ill 

I  KIN 

Tii.-  i  tests  <  onductod  :ii  the  Pari    plant 

i  in  Tables  1 1 1  tnd  \'.     Thii  ital  lor  la  <  on 
red  the  mosl  modern  of  those  listed  In  Table  I  and 
tive  of  present  daj   construction  and  ar 
rangement   for  tin-  efflcienl  operation  of  Diesel-ens 


E  LECTRICAL     WORLD  Vol.  67,  No.  n 

p  V|  i  \i'.i  i    \  i      tPPROXIM  Ml    <  0    i   "i     n  i  in   i>n     ii       rATION 


8am  12m  4pm 

Hours  of  the  Day 


I^ph 


HO.   6— TYPICAL   HOURLY    LOAD  CURVES   FOB    PARIS    (TEX.) 

STATION 

installations.  The  apparatus  tested  consisted  of  three 
437-kva.  Diesel-engine-driven  alternators  already  de- 
scribed. Four  tests  were  conducted  on  each  unit,  vary- 
ing in  length  from  one  hour  to  four  hours,  each  ma- 
chine in  turn  being  subjected  to  full-load,  three-quar- 
ters-load, half-load  and  quarter-load  tests  and  these 
loads  held  as  nearly  constant  as  practicable.  As  the 
three  generating  sets  were  required  for  service  almost 
continuously,  it  was  not  feasible  at  times  to  secure  the 
test  loads  at  exactly  100  per  cent,  75  per  cent,  50  per 
cent  and  25  per  cent  of  unit  rating,  but  these  loads  were 
approximated  and  carried  throughout  each  test  with 
reasonable  constancy. 

The  fuel  oil  used  is  given  in  Table  VIII  with  a  typical 
analysis.  This  fuel  oil  is  known  as  "desulphurized"  and 
is  employed  in  practically  all  of  the  Diesel-engine  sta- 
tions operated  by  the  Texas  Power  &  Light  Company. 
The  fuel  oil  was  pumped  from  an  outdoor  storage  tank, 
weighed  in  a  barrel  on  a  platform  scale  and  repumped 
therefrom  to  small  individual  engine-supply  tanks.  Ac- 
curate float-gage  measurements  of  the  supply  tanks 
were  taken,  the  error  in  such  measurements  being  less 
than  one-half  of  1  per  cent.  All  oil  found  leaking  from 
injector-pump  stuffing  boxes  or  piping  between  small 
supply  tanks  and  engines  was  caught  in  small  recep- 
tacles, weighed,  and  credited  to  the  performance  of  the 
engine  during  its  test. 

Sensitive  thermometers  were  strapped  to  or  inserted 
in  all  air  piping  and  readings  periodically  taken  during 
the  tests.     Temperatures  of  exhaust  gases  and  samples 
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i  \iu.i.    \n     COMPARISON    OF     mi. hi    ENGINE    PERFORMANCE 
WITH   THAT  OF  OTHER   PRIME  MOVERS 


Plant  A 

I'ni  , 
Tex.) 

Plant  B 

Plant  C 

Plant  D 

1050  kw. 

13,000  kw. 

1050  kw. 

1055  kw. 

Type  of  plant 

Diesel 

Steam  turbine 

Steam  engine 

Gas  engine 

3 

3 

3 

4 

Oil 

Oil  and  coal 

Gas  and  coal 

B.T.U.    per   Kw.-hb, 


Average  station  fac- 

tor, per  cent: 

96.6 

1 1 , 734 

71.8 

11,822 

49.0 

27,000 

46.3 

13,556 

34.0 

26,100 

32 . 0 

43,200 

23.6 

18,203 

TABLE  VIII— TYPICAL  ANALYSES  OF  FUEL  OIL  DURIN3   PARIS 
(TEX.)   DIESEL-ENGINE  TESTS 


Sp.  Gr.  at 
60  Deg.  Fahr. 

Baume  at 
60  Deg.  Fahr. 

B.t.u.  per 
Pound 

Percentage 
Sulphur 

0.8463 

35.7 

•    19 , 545 

0.34 

0.8463 

35.7 

19,476 

0.23 

0.8468 

35.6 

19,516 

0.17 

0.8463 

35.7 

19,532 

0.24 

0.8463 

35.7 

19,587 

0.32 

0.8463 

35.6 

19,562 

0  24 

35.66* 


0.256* 


♦Averages. 
TABLE  IX— LUBRICATING-OIL  COMPARISON  AND  SPECIFICATIONS 


Oil  Used 

in  Paris 

Engines 

New 


650 

590 

700 

Flash  point,  deg.  Fahr 

355 

383 

325 

550 

Fire  point,  dog.  Fahr 

430 

473 

400 

600 

Viscosity  at  100  deg.  Fahr.,  Sav- 
boldt 

750 

19.5     . 
0.05 

532 

20.2 

600 

18 
0.05 

800 

Specific     gravity,     deg.     Fahr., 

24 

Carbon  content,  per  cent 

0.3 

None 

Oil  Used 
in  Paris 
Engines 
Filtered 


General  Specifica- 
tions for  Diesel- 
Engine  Lubricating 
Oil  (New) 


Strictly  mineral  oil  absolutely  neutral  and  free  from  animal  or  vegetable  oils 
or  adulterants  such  as  gutta  percha,  soap  compound,  mica,  graphite,  steatite, 
wood  pulp  or  soapstone. 
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thereof  for  analyses  were  taken  from  engine-exhaust 
headers  between  last  cylinders  and  mufflers.  The  tem- 
peratures of  cooling  water  were  taken  at  numerous 
points  to  determine  the  absorption  of  heat  by  various 
portions  of  each  engine,  the  rate  and  quantity  of  flow 
through  each  water-cooling  part  being  determined  by 
timing  a  given  quantity  into  a  barrel  on  a  platform  scale. 


be  the  tendency  toward  narrow  specifications  for  fuel 
oils.  Practically  any  crude  or  semi-refined  oil  having 
less  than  IV2  per  cent  sulphur  content,  2  per  cent  water 
and  30  per  cent  asphalt  may  be  safely  used  in  Diesel 
engines  if  filtered.  This  statement  is  qualified  to  the 
extent  of  setting  the  fluidity  at  a  free-flowing  and  free- 
pumping  point.     Usually  oils  having  a  specific  gravity 


ipfcoi 


' !< 16-6' J* 16-6'. 


FIG.  7 — LAYOUT  OF  EQUIPMENT  IN  PARIS   (TEX.)    STATION,  SHOWING  OUTGOING  FEEDERS 


Electrical  data  were  secured  from  regular  switch- 
board instruments,  together  with  a  special  recording 
wattmeter  for  individual  unit  service.  Certain  general 
observations  such  as  r.p.m.,  temperature  of  generator 
stator  coils  and  the  like  were  made  and  recorded.  All 
instruments  and  test  apparatus  were  checked  before 
and  after  tests  and  corrections  made  in  observed  re- 
sults when  necessary.  Summaries  of  the  four  tests  on 
each  unit  are  given  in  Table  III. 

The  curve  of  average  fuel  consumption  for  the  tests 
as  shown  in  Fig.  4  is  given  in  "gross  B.t.u.  per  kilo- 
watt-hours generated."  In  using  the  term  "gross 
B.t.u."  reference  is  made  to  the  possible  allowance  for 
any  unavailable  latent  heat  carried  off  as  uncondensed 
water  vapor  in  exhaust  gases  (representing  the  prod- 
ucts of  combustion  of  hydrogen  and  oxygen)  for  which 
no  allowance  has  been  made.  It  includes  any  such  latent 
heat  which  may  have  existed  for  the  reason  that  in 
analyzing  fuel  oils  the  usual  type  of  calorimeter  was 
used,  in  which  such  latent  heat  is  surrendered  and  in- 
cluded in  the  results  of  analysis.  The  lower  curve  of 
Fig.  4  shows  the  curve  referred  to  and  shown  above 
converted  into  thermal  efficiency,  in  the  determination 
of  which  allowance  has  been  made  for  electric-generator 
efficiencies.  It  actually  represents  the  power  delivered 
to  the  generator  coupling  in  proportion  to  power  sup- 
plied to  the  engine  as  fuel  oil. 

One  of  the  chief  faults  with  the  guarantees  made  by 
Diesel-engine   manufacturers    and    operators    seems   to 


below  16  deg.  to  17  deg.  Baume,  as  below,  require  heat- 
ing to  aid  their  feeding  to  the  engine  pumps  properly. 
With  the  exception  of  the  Diesel  engines  at  Paris  and 
Palestine,  the  splash  or  crank-case  system  of  lubrication 
is  employed  with  indifferent  success.  In  some  instances 
oil  alone  is  used  in  the  crank  case,  and  in  other  cases 
the  lubricating  oil  is  floated  on  water.  Neither  system 
can  be  considered  particularly  efficient  or  satisfactory 
compared  with  the  forced-feed  lubrication  used  on  the 
more  modern  engines  at  Paris  and  Palestine.  At  the 
Paris  installation  the  oil  used  for  engine  lubrication 
shows  an  analysis  as  given  in  Table  IX.  This  oil 
is  used  new  for  cylinders  and  wrist-pin  bearings  and 


FIG.  8 — A  450-HP.  DIESEL-ENGINE  STATION  AT  BIG  SPRINGS,  TEX. 
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liit.i ed  '"'  o( hei  pai  I  in  Table  I  X  ft]  o  ftn 

ftnft]  Iven  for  this  oil  ftfter    everal  Altering    and 

specification  called  for  by  the  writer  covering  the 
range  within  which  lubricating  oils  should  be  Applicable 
to  l  Uesel  engine  u 

Labor  Item  in   Dbsbi  Bngini    Pi  \- 

The  question  of  labor  has  frequently  been  considered 
tin-  "bugbear"  of  Diesel-engine  operation,     it  has  been 
the    writer's    experience,    however,    that    any    careful 
mechanic  well  versed  In  the  theory  of  internal-combus 
tion  operation  can  handle  an\   Diesel  engine  sat- 

isfactorily with  a  minimum  <>f  difficulty,     in  the  two 

I'AlU  l    \     NUMBEH    "l     mi  N    l  Mil  OYED    \  I    PI  I 


and    Which    if    practiced    in    the    Operation    Of    steam    or 
other-    type    Of    equipment    would    have    been    fully    as 

serious. 

The  length  of  life  of  the  Die  el  engine  parts  has  been 

estimated    by    those    familiar    with    their    operation    as 
follows:     Bed  and   frame,  twcn  <ianl.     haft    and 

governor,  ten  years;  cylinder  linings,  six  years;  wrist- 
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stations  referred  to  here  in  detail,  and  shown  in  Figs. 
1  and  3,  the  men  shown  in  Table  X  have  been  employed. 

Engine  Maintenance 

The  wide  diversity  of  maintenance  costs  between  the 
stations  in  Table  V  is  accounted  for  by  the  facts  that 
the  Paris  engines  are  of  more  modern  design  than  the 
Tyler  engines,  the  former  having  been  operated  but 
eight  months,  while  the  latter  have  done  miscellaneous 
severe  intermittent  shop  duty  over  a  period  of  six  to 
seven  years  prior  to  the  installation  at  Tyler,  and  that 
during  the  period  covered  by  Table  V  the  Tyler 
equipment  was  subjected  to  certain  extensive  repairs 
and  overhauling  as  a  result  of  neglect  prior  to  and  at 
the  time  of  its  first  trial  in  central-station  service. 


FIG.  10 — TYPICAL  DAILY  OUTPUT  FOR  PARIS  (TEX.)  STATION 

pin  brasses,  five  years;  cylinder  heads,  four  years; 
pistons,  piston  pins,  valves  and  gears,  three  years; 
piston  rings,  one  year. 

Summarized,  this  information  shows  a  life  equiva- 
lent to  twenty  years  with  one-third  of  the  original  cost 
expended  on  maintenance  during  that  period,  which 
estimate  may  be  considered  conservative. 

Actual  Operating  Costs 

In  the  determination  of  costs  under  this  heading,  the 
actual  monthly  records  of  the  Texas  Power  &  Light 
Company  for  the  periods  noted  have  been  consulted  and 
are  practically  standard  in  public-utility  practice.  The 
two  largest  stations  of  the  group  noted  in  Table  I — 
namely,  the  Paris  and  Tyler  installations— have  been 
selected,  and  Table  V  sets  forth  the  production  costs. 
This  table  shows  "cost  per  kilowatt-hour"  delivered  at 
the  switchboard  for  those  plants  covering  periods  of 
four  months  each. 

To  summarize  the  foregoing  data  and  statistics,  Table 
IV  represents  a  fair  estimate  of  operating  results  and 
costs  which  should  result  in  a  modern  Diesel-engine 
electric   generating   station   of    1000-kva.   to   2000-kva. 
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FIG.    9 — SECTION    THROUGH    PARIS     (TEX.)     STATION 


FIG.    11 — EFFICIENCIES   OF   GENERATORS 


In  this  connection  it  will  be  of  interest  to  note  that 
upon  close  investigation  of  numerous  accidents  to  Diesel 
engines  practically  all  of  them  have  been  traceable  to 
one  of  two  causes — the  neglect  of  mechanical  features 
and  faulty  mechanical  design.  The  chief  cause  of 
troubles  seems  to  have  been  the  former,  which  is  the 
direct  outcome  of  carelessness  on  the  part  of  operators 


rating.  As  already  stated,  while  the  facts  and  data 
presented  herein  are  the  results  of  careful  tests  and 
efficiently  handled  equipment  in  stations  of  modern 
design  and  construction,  they  should  not  be  taken  as  an 
absolute  indication  of  what  may  be  secured  from  Diesel 
engines  installed  in  other  localities  and  operated  under 
different  conditions. 
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Calculation  of  Skin  Effect  in  Strap  Conductors 


A  Method  Derived  from  Test  Results  to  Show  Approximate  Value  of  Skin 
Effect  in  All  Shapes  and  Sizes  of  Strap  Material 

By  H.  B.  Dwight 


A  PRACTICAL  way  to  calculate  the  skin  effect  in 
strap  conductors — that  is,  the  ratio  of  the  alter- 
nating-current resistance  to  the  direct-current  re- 
sistance— would  be  of  value  to  electrical  engineers. 
Since  a  mathematical  formula  for  widely  separated 
strap  conductors  is  not  available,  the  best  alternative 
is  to  derive  an  approximate  value  from  the  results  of 
tests.  Such  an  approximation  has  been  worked  out  by 
the  writer  and  may  be  obtained  by  using  the  curve  of 
Fig.  1. 

The  laboratory  results  of  a  series  of  very  precise 
measurements  of  the  skin  effect  in  certain  sizes  of  strap 
conductors  have  recently  been  published.*  When  the  re- 

DATA  SHOWING  THE  APPROXIMATE  SKIN  EFFECTS  OF  CABLE  AND  STRAP 
CONDUCTORS  DERIVED  FROM  FIG.  1 


Thickness 

of 

Strap 


0.1575  cm. 

0.158   cm. 

0.159   cm. 

A     in. 


125,000- 
circ.  mil 

cable 
1,500,000- 
circ.  mil 

cable 


Width     j  Diameter 

of        I    of  Wire 

Strap      j  or  Cable 


Tempera- 
ture, 
Deg.  C 


1.26  cm. 
2.52  cm. 

3.91  cm.  i 

3  ir 

4  in 


-1.8°C. 
0°C 
5°C. 
25°  C 
25"  C. 
25°  C. 

25°  C. 


^Re- 

^Fre- 

sistance in 
Ohms  per 
1000  Ft. 

quency  in 

Cycles  per 

Second 

0.243 

1,188 

0.122 

3,920 

0.082 

1,730 

0.0148 

60 

0.00835 

60 

0.0856 

1,000 

0.00704 

60 

R' 
R 

R  a.c. 

ftd.c. 


4,900 
32,100 
21,200 
4,100 
7,200 
11,700 

8,500 


1.09 
1.51 
1.38 
1.07 
1.15 
1.32 

1.19 


suits  for  widely  separated  straps  are  rearranged  on  a 
new  basis  somewhat  different  from  the  original  one,  the 
values  of  skin  effect  follow  a  straight-line  law,  as 
shown  in  Fig.  3,  and  an  approximate  law  for  all  sizes 
may  be  deduced  and  used  for  practical  work. 


♦"Experimental  Researches  on  Skin  Effect  in  Conductors,"  by 
A.  E.  Kennelly,  F.  A.  Laws  and  P.  H.  Pierce,  Proceedings  A.I.E.E., 
p.  1749,  August,  1915. 
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FIG.    1 — CURVES    FOR    SKIN    EFFECT    IN    STRAP    AND    WIRE    CON- 
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The  curve  for  skin  effect  in  strap,  as  shown  in  Fig.  1, 
applies  to  strap  of  copper,  aluminum  or  other  non-mag- 
netic conductor.  The  strap  should  not  be  close  to  the 
return  conductor;  that  is,  there  should  be  an  air  space 
between  the  strap  and  the  return  conductor  somewhat 
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FIG.   2 — SKIN-EFFECT  CURVES  FOR  STRAP  AND  WIRE  PLOTTED  TO 
SHOW  THE   STRAIGHT-LINE  FORM 

greater  than  the  width  of  the  strap.  The  thickness  of 
the  strap  should  not  be  more  than  about  one-tenth  the 
width,  otherwise  the  value  of  skin  effect  will  lie  inter- 
mediate between  the  curves  for  strap  and  wire.  The 
curve  applies  to  a  single  strap  and  not  to  the  case  where 
two  or  more  straps  are  close  together  and  connected  in 
parallel  as  in  ventilated  busbars.  The  curve  is  applica- 
ble for  any  temperature,  since  the  value  of  the  resist- 
ance R  is  to  be  taken  for  the  temperature  required. 
It  is  well  known  that  the  curve  for  skin  effect  of  a 


<£|<K 

.2   1.5 


14 


oc    1.3 


1.2 


'•°0    20    40    60    80    100  120   140    160   180  200  220  240  260 

Vf 

FIG.  3 — TEST  RESULTS  OF  SKIN  EFFECT  IN  THREE  SIZES  OF 
STRAPS 


m/ 

ii/  j 

ly 

I-lr 

ferSfrar?  -■ 

U-0.I58k2.B2      " 

w-c 

US9 

x3.l 

V 

n 

t 

9 

1 

E  LECT  R  I      A  I.     WO  It  I/O 


Vol.  67,  N<>.  11 


when  plotted  against  th<  ■quart  rool  of  the 
•   i  erj  Boon  approachc  mp 

the  t:ni)."'iit  which  Urachal  it  at  an  Infinite 

i  it  becomes  practically  a  straight  line  for 

high  frequent  i        rhis  Pacl  ii  made  use  o\  in  cakulat- 

•  ..!  round  wire  for  high  frequencies, 

lerable    labor    is    saved    by    means    of    an 

asymptotic  formula  which  applies  to  the  comparatively 

itraighl  part  of  the  curve  but  not  to  the  curved  part.i 

from  Pig.  8  thai  the  skin  effeel  curve  for  strap 

also  beci  168  equivalent  to  its  tangenl  even  sooner  than 
tile  curve  for  wire.  BforeOVer,  the  law  for  strap  is 
Similar   to  that    for  wire   in   that    the   skin  ell'eet    ratios 


tdr  differenl  sizes  of  conductors  are  close  together  when 

plotted  on     *         ,  and  so  one  curve  niav   be  used   for  all 
Bhapes   and    sizes   of    strap,   as    in    Figs.    1    and   'Z. 

The  table  on  page  598  illustrate  the  use  of  Fir;.  1  in 
finding  the  approximate  skin  effect  of  either  wire  or 
-trap.  It  is  noticeable  that  the  method  of  operation  is 
simple  and  requires  practically  no  calculation.  It  should 
lie  remembered  that,  while  the  curve  for  wire  or  cable 
depends  on  an  exact  mathematical  formula,  the  curve 
for  strap  is  an  empirical  one,  and  so  gives  only  an 
approximation  to  th«  value  of  skin  effect  in  a  strap 
conductor. 


Operation  of  Interpole  Direct-Current  Machines— I 

Methods  for  Making  Adjustments  in  Use  on  Manufacturers'  Test  Floors — Location  of  Correct 
Neutral  Position  for  Brushes— A  Second  Section  Takes  Up  a  Study  of  Commutation 

By  Justin  Lebovici 


DIFFERENT  methods  for  making  the  necessary 
adjustments  of  interpolar  machinery  to  obtain 
the  best  results  from  its  operation  have  been 
published  from  time  to  time.  The  methods  in  common 
use  and  employed  on  manufacturers'  test  floors,  how- 
ever, are  not  well  known  to  the  average  operator.  Since 
the  interpole  machine  is  usually  adjusted  for  best  per- 
formance in  the  factory  test  and  these  adjustments  may 
be  disturbed  during  shipment  and  are,  of  necessity,  dis- 
turbed when  repairs  are  undertaken,  it  is  important 
that  proper  methods  be  used  in  all  adjustments. 

The  interpole  design  was  originally  used  as  an  anti- 
dote for  certain  commutation  troubles,  but  has  later 
been  taken  advantage  of  to  obtain  a  greater  output  from 
a  given  amount  of  material  through  removing  the  limi- 
tations imposed  on  the  design  by  commutation  and  thus 
making  heating  the  only  obstacle  to  larger  outputs.  By 
improving  the  methods  of  ventilation  the  burden  im- 
posed on  the  interpole  grew  and  new  problems  came  up 
in  interpole  machines  which  were  of  secondary  impor- 
tance only  in  non-interpole  machines.  Thus  a  slight 
shift  of  the  brushes  from  the  position  of  best  operation 
in  a  non-interpole  machine  has  little  effect  on  the  per- 
formance. In  an  interpole  machine,  on  the  contrary,  a 
slight  shift  from  the  neutral  position  will  produce  a 
surprising  cumulative  or  differential  compound  effect. 

The  explanation  of  this  phenomenon  can  be   easily 


For 
Generator 


For  . 
Motor 


FIGS.    1,    2    AND    3 — DIAGRAMS    SHOWING    EFFECT    OF    SHIFTING 
BRUSHES   OF    INTERPOLE   GENERATOR    AND    MOTOR 

followed  by  means  of  the  accompanying  diagrams.  Fig. 
1  shows  the  distribution  of  currents  and  emf  s.  in  a  gen- 
erator running  right-handed  or  a  motor  running  left- 
handed.  The  interpoles  induce  in  a  generator  the  addi- 
tional emfs.  1,  2,  3,  4,  and  1',  2',  3',  4',  having  the  direc- 

tFormula  No.    150,   Bulletin   of   the   Bureau   of   Standards,   Vol. 
VIII,  No.  1,  p.  176. 


tion  shown.  For  circuit  ATB  the  emfs.  1  and  2  are 
canceled  by  emfs.  1'  and  2'.  For  the  circuit  ALB  the 
emfs.  3  and  4  are  cancelled  by  emfs.  3'  and  4'.  In  con- 
sequence for  the  brushes  in  the  neutral  position,  the 
voltage  between  the  brushes  AB  is  not  influenced  by 
the  presence  of  the  interpole. 

The  diagram  in  Fig.  2  represents  the  same  machine 
as  Fig.  1,  with  the  brushes  shifted  from  the  neutral 
position  forward  for  the  case  of  a  generator,  backward 
for  that  of  a  motor. 

The  emfs.  1',  2',  3'  and  4'  generated  by  rotation  in  the 
interpole  flux  are  opposing  the  emfs.  in  circuit  ATB 
generated  by  rotation  in  the  main  flux.    Similarly  emfs. 


^ 


FIG.  4 — NO-LOAD  FIELD   CURVE  FOR  INTERPOLE  MACHINE 

1,  2,  3  and  4  oppose  the  emfs.  in  circuit  ALB.  Conse- 
quently the  potential  between  the  brushes  AB  is  re- 
duced, owing  to  the  presence  of  the  interpole.  Or  less 
voltage  will  be  generated  if  the  machine  is  a  generator, 
owing  to  differential  compound  action.  If  the  machine 
is  a  motor,  1",  2",  3",  4"—  V",  2'",  3'",  4"'  are  the 
emfs.  due  to  the  interpole.  They  reduce  the  counter 
emf.  between  AB,  and  the  motor  will  move  faster  than 
with  the  brushes  at  neutral  (differential  compound  ac- 
tion), because  the  counter  emf.  is  reduced  while  the  ap- 
plied emf.  remains  the  same.  If  the  interpole  flux  is 
strong  as  compared  to  the  main  flux,  the  variation  in 
speed  between  light  load  (interpole  flux  negligible)  and 
heavy  load  may  be  quite  marked,  and  the  motor  may  be- 
come unstable  or  "pump."  This  pumping  may  be  ex- 
plained as  follows: 

Owing  to  the  shift  of  the  brushes  from  the  neutral 
position  against  the  direction  of  rotation  of  the  motor, 
the  counter-emf.  is  reduced  as  explained.  Since  the 
applied  voltage  is  the  same,  the  motor  must  speed  up 
and  the  current  in  the  armature  will  rise  at  the  same 
time.  In  consequence,  the  interpole  is  strengthened  and 
the  counter-emf.  still  further  reduced.  This  action  will 
continue  until,  owing  to  the  saturation  of  the  interpole, 
the  counter-emf.,  due  to  the  higher  speed  of  the  arma- 
ture, starts  to  reduce  the  armature  current.  If  the 
inertia  of  the  armature  and  motor  load  is  great,  the 
counter-emf.  may  rise  above  the  applied  potential  and 
the  armature  will  work  as  a  brake.    The  action  is  again 
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reversed  and  a  satisfactory  operation  becomes  impossi- 
ble. If  the  speed  drops  too  much,  the  current  may  rise 
excessively  and  short-circuit  phenomena  may  take  place. 
A  similar  action  takes  place  if  the  interpole  has  too 
many  turns,  as  will  be  explained  later  in  this  article. 
Fig.  3  is  the  same  as  Fig.  2,  except  that  the  brushes 
are  shifted  backward  for  a  generator,  forward  for  a 
motor.  In  a  generator  the  emfs.  1,  2,  3,  4  are  adding 
themselves  to  the  emfs.  in  the  circuit  ATB  and  the 
emfs.  1',  2',  3',  4'  are  adding  up  to  the  emf.  generated 
by  rotation  in  the  circuit  ALB.  It  follows  that  the 
voltage  between  the  brushes  AB  is  increased  in  the 
generator.  The  speed  is  lowered  in  a  motor  when  the 
brushes  are  shifted  from  the  neutral  position  backward, 


FIGS.   4   AND   5 — DIAGRAMS  REFERRED   TO  IN   METHODS   4   AND   5 
FOR   FINDING   NEUTRAL   POSITION 

the  emfs.  1",  2",  3",  A"—  V" ,  2"',  3'",  A'"  increasing 
the  counter-emf.  between  AB  so  that  the  motor  has  to 
run  slower  for  the  same  load  current  (cumulative  com- 
pound action). 

All  reversible  machines  have  to  run  with  the  brushes 
set  at  the  correct  neutral.  In  machines  having  only  one 
direction  of  rotation  advantage  can  be  taken,  if  commu- 
tation allows,  of  the  above  action  in  order  to  obtain 
slight  compounding.  In  all  cases,  whether  the  machines 
work  with  the  brushes  at  neutral  or  not,  the  finding 
of  the  correct  neutral  position  of  the  brushes  as  a  start- 
ing point  for  the  setting  of  the  brushes  is  of  paramount 
importance  in  all  interpolar  machines. 

As  a  rule,  the  location  of  the  correct  neutral  position 
is  undertaken  for  one  brush  only,  and  the  rocker  arm 
is  then  shifted  until  one  brush  center  coincides  with 
this  line.  The  other  brush  studs  will  be  in  the  right 
position  provided  the  machine  is  perfectly  symmetrical. 
It  will  be  well,  then,  to  check  the  symmetry  of  the 
machine  before  determining  the  neutral  position  for  one 
brush.  It  is  assumed  that  the  armature  has  been 
checked  and  found  free  from  short-circuits,  grounds  or 
open-circuited  coils;  that  the  shunt  and  series  coils  are 
connected  to  give  alternate  polarity,  and  that  no  series 
coil  is  opposing  a  shunt  coil  when  all  the  others  are 
adding  to  their  respective  shunt  coil.  The  variation  in 
voltage  drop  for  a  given  current  in  every  shunt  coil  does 
not  exceed  10  per  cent,  and  the  air-gap  is  the  same 
under  all  poles. 

It  will  further  be  necessary  to  check  the  distance 
between  adjacent  main-pole  tips  to  see  if  they  are 
evenly  spaced  all  around  and  to  check  the  distance  be- 
tween main-pole  tip  and  adjacent  interpole  tip  to  see  if 
they  are  equal.  This  can  be  easily  done  by  means  of  an 
ordinary  pair  of  calipers. 

Brush  spacing  is  of  utmost '  importance  and  usually 
neglected.  To  space  the  brushes  cut  a  strip  of  paper  to 
the  length  of  the  commutator  circumference.  Place  the 
strip  around  the  commutator  and  make  the  ends  touch 
each  other.  Divide  off  on  the  strip  of  paper  equal  divi- 
sions corresponding  to  the  number  of  main  poles  and 
place  the  paper  on  the  commutator  again,  making  the 
brushes  of  each  stud  toe  the  mark.  If  there  is  any 
doubt  as  to  the  symmetry  of  the  machine,  it  will  pay  to 
obtain  the  no-load  field  curve  shown  in  Fig.  4. 


Methods  for  Finding  Neutral  Position 

The  following  methods  may  be  and  are  employed  in 
finding  the  neutral  position: 

1.  With  fields  excited  the  machine  is  driven  as  gen- 
erator without  any  load,  a  voltmeter  being  connected 
between  a  consecutive  positive  and  negative  brush. 
The  rocker  arm  is  shifted  until  the  maximum  voltage 
is  read  on  the  voltmeter.  The  neutral  position  corre- 
sponds to  the  position  of  maximum  voltage.  Owing  to 
the  fact  that  the  flux  tapers  off  between  the  poles,  as 
in  Fig.  4,  hardly  any  difference  will  be  noticed  on  the 
voltmeter  when  the  brushes  are  shifted  from  the  posi- 
tion AA  through  the  neutral  NN  to  the  position  BB. 

2.  The  same  objection  attaches  to  the  following 
method :  The  machine  is  run  free  as  a  motor,  the  rocker 
arm  being  shifted  and  the  speed  read  on  a  tachometer. 
The  position  of  minimum  speed  corresponds  to  the  neu- 
tral position.  Outside  of  the  inaccuracy  of  a  high- 
voltage  voltmeter  or  a  tachometer,  there  is  the  danger 
always  present  that  the  rocker  arm  may  be  shifted  so 
far  in  the  field  that  the  generator  will  flash  over  or 
the  rocker  arm  may  slip  and  the  motor  run  away. 

3.  Another  method  consists  in  running  the  machine 
as  a  motor  in  both  directions,  the  field  current  being 
kept  constant  until  the  speed  is  the  same  for  either 
direction  of  rotation.  Owing  to  the  fact  that  the  volt- 
age varies  between  the  different  readings  and  that  many 
trials  are  necessary,  this  method  consumes  much  time. 
When  this  method  is  used  the  brushes  ought  to  be  well 
worn  in  with  but  little  play  in  the  brush-holder  box. 

4.  In  the  kick  method,  with  the  armature  stationary 
and  preferably  the  brushes  removed  from  the  commu- 
tator, the  shunt  coils  are  opened  and  closed  in  quick 
succession.  A  millivoltmeter  is  connected  to  two  cop- 
per points  which  are  held  against  the  commutator,  the 
points  being  one  pole  pitch  (or  the  commutator  circum- 
ference divided  by  the  number  of  main  poles)  apart. 
The  zero  reading  on  the  voltmeter  indicates  the  neutral 
position.  This  method  is  based  on  the  fact  that  if  an 
armature  is  placed  in  an  alternating  flux,  such  as  is 
shown  in  Fig.  5,  for  instance,  then  the  emfs.  due  to  the 
pulsation  of  the  flux  N  are  adding  up  along  the  line  AA, 
and  in  a  line  BB  perpendicular  to  the  pole  axis  the 
difference  in  potential  is  zero.  The  objection  to  this 
method  is  that  because  of  the  slots  in  the  armature  the 
reluctance  of  the  path  to  the  flux  varies  with  the  posi- 
tion of  the  armature  relative  to  the  poles,  and  a  different 
neutral  is  obtainable  by  turning  the  armature  slightly. 

5.  The  following  method  obviates  this  last  objection: 
The  machine  the  brushes  of  which  are  to  be  set  is  driven 
as  a  generator  by  means  of  an  auxiliary  motor,  the  fields 
being  excited.  The  brushes  are  preferably  all  lifted 
from  the  commutator.  Two  contact  wires  VW,  sepa- 
rated by  about  y8  in.,  are  connected  to  a  millivoltmeter 
and  applied  to  the  commutator  about  the  neutral  zone. 
The  contacts  are  shifted  until  the  millivoltmeter  reads 
zero  (see  Fig.  6). 

Between  the  points  VW  we  read  the  emf.  generated 
by  rotation  in  the  turns  lying  between  these  points. 
This  emf.  is  proportional  to  the  local  field  strength.  In 
the  neutral  zone  the  field  strength  is  zero,  hence  the 
zero  indication  on  the  voltmeter  gives  the  neutral  zone. 

If  it  is  not  practicable  to  lift  the  brushes,  the  neutral 
position  can  be  obtained  with  the  brushes  down  and  the 
rocker  arm  shifted  to  the  so-found  neutral.  After  this 
is  done  a  new  neutral  is  found.  The  actual  neutral  un- 
disturbed by  circulating  currents  under  the  brush,  due 
to  wrong  brush  position,  may  be  found  by  few  trials. 

In  the  second  section  of  this  article,  which  will  ap- 
pear in  an  early  issue,  methods  to  determine  the  best 
commutation  under  the  brushes  and  a  study  of  brush- 
potential  curves  will  be  taken  up  by  the  author. 
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Flexible-Plant  Operation  in  a  New  York  Bindery 

Ho\A     Portable    Individual    Motor  Driven   Units  and   Numerous  Ceiling  Outlets  Permit 
tin    Most   Economical   Utilization  of  Factory  Floor  Space  and  of  Machines 


1  "FLEXIBILITY  of  plant  operation  ws  one  of  the 
\  oals  which  the  J.  P.  Tapley  Company,  book 
binder,  New  York  Oity,  eel  for  Itself  years  ago 
and  lias  finally  attained  In  a  practical  way  by  equipping 
machines  and  work  tallies  so  that  each  may  be  sel  in 
the  most  deeirable  location  and  operated  as  s  unit.  This 


FIG.  1 — INDIVIDUAL  MOTOR-DRIVEN  EMBOSSING  PRESS  AND 
PORTABLE  GOLD-LAYING  MACHINE  SERVED  FROM  THE  SAME 
CEILING   OUTLET 

It  should  be  noted  that  while  this  embossing  press  is  not  sup- 
ported on  a  movable  platform,  as  most  of  the  other  equipment  is, 
the  motor  and  its  starting  and  control  equipment  are  attached  to 
the  frame,  so  that  the  apparatus  may  be  moved  as  a  unit  when 
desired.  The  gold-laying  machine,  however,  is  supported  on  a 
movable  platform  having  ball  casters.  The  lamp  in  front  of  the 
embossing  press  is  supplied  with  energy  from  the  same  circuit  that 
serves  the  motors. 

has  been  done  by  attaching  individual  motors  to  every 
machine,  mounting  most  of  them  on  portable  platforms, 
and  providing  numerous  uniformly  arranged  ceiling 
service  outlets  so  that  units  placed  in  any  position  can 
be  connected  therewith  by  short  flexible  conductors. 
The  motors  are  installed  and  operated  where  they  will 
collect  the  least  dust  and  so  they  may  be  easily  oiled 
and  inspected  and  will  not  interfere  with  operations  or 
passing  employees.  In  many  cases  the  motors  are  sup- 
ported on  frames  attached  to  but  installed  above  the 
machines.  The  motor  starters  and  control  equipment 
are  also  attached  to  each  machine  within  convenient 
reach  of  the  operator.  Where  needed,  push-button  con- 
trol switches  are  installed  in  order  that  the  motors  may 
be  stopped  from  convenient  points.  Lamps,  electric 
heaters  or  blowers  used  in  connection  with  apparatus 
are  also  permanently  attached  thereto  and  connected 
with  the  motor  circuits,  so  that  the  electrical  appara- 
tus on  each  machine  may  be  served  in  common  by  a 
single  flexible  conductor  from  a  ceiling  outlet.  The 
portable  idea  has  been  carried  out  with  such  machines 


as  li>.rlit  wire  stitchers  up  to  embossing  presses  weighing 
everal  thousand  pounds,  it  was  considered  imprac- 
ticable, however,  with  some  machines,  such  as  folders, 
although  even  with  them  the  motors  and  control  acces- 
sories have  been  made  an  integral  part  of  the  machin*  ~, 
BO  that  they  too  may  be  moved  as  a  unit  to  other  parts 
of  the  building  if  desired.  None  of  the  machines  are 
secured  to  the  floors,  as  the  transmission  mechanism  be- 
tween the  motor  and  the  machine  does  not  tend  to  shift 
it  as  might  happen  when  apparatus  is  driven  through 
belting  from  separately  mounted  motors  or  line  shaft. 
The  work  tables,  shown  in  part  in  Figs.  3  and  4,  are 
also  made  in  units  and  are  electrically  equipped  with 
glue-pot  heaters,  etc.,  and  constructed  so  that  the  legs 
may  be  detached  from  the  floor  when  the  table  is  not 
required  and  the  entire  unit  hung  from  the  ceiling  or 
otherwise  stored  out  of  the  way.  Lamps,  heating  de- 
vices and  pilot  signals  are  each  rated  at  220  volts  and 
connected  with  a  common  switch  and  fuse  cabinet  on 
the  under  side  of  the  table,  one  conductor  only  being 
connected  with  a  ceiling  outlet  when  the  table  is  set  in 
position. 

Ceiling  Outlets  for  Service  Connection 

The  provision  of  ceiling  outlets  has  simplified  the  dis- 
tribution system  considerably.  Instead  of  running  sep- 
arate feeders  from  the  main  distribution  board  to  each 
outlet,  each  cable  feeds  several  receptacles.  These  have 
been  arranged  symmetrically  at  convenient  intervals 
along  the  ceiling,  and  each  row  is  connected  by  conduit 
running  lengthwise  of  the  building.  In  each  conduit 
is  a  continuous  cable  designed  to  carry  the  maximum 
load  which  will  probably  be  connected  to  it.  When  the 
ceiling  outlet  system,  which  is  now  only  in  the  process 
of  modification,  has  been  completed,  two  rows  of  con- 
duits,   each    serving    about    eight    receptacles,    will    be 


FIG.  2 — PORTABLE  STRIPPING  AND  REINFORCING  MACHINE  WITH 
ELECTRICAL  ACCESSORIES  SERVED  FROM   SAME  CEILING  OUTLET 

A  high-speed  motor  is  employed  with  this  machine,  but  its  power 
is  transmitted  through  worm  gears  and  belts.  Between  the  cut- 
out, starter  and  speed-regulator  cabinet  on  the  left  and  the  motor 
the  circuit  is  inclosed  in  conduit.  At  the  right-hand  end  of  the 
conduit  is  a  push-button  switch  for  controlling  the  motor.  The 
machine  is  also  equipped  with  an  automatic  electric  cutter,  the 
solenoid  of  which  may  be  seen  extending  below  the  back  of  the 
machine  table.  Just  back  of  the  motor  is  an  electrically  heated 
glue  pot,  the  circuit  of  which  is  controlled  by  the  three-heat  switch 
on  the  cut-out  cabinet.  A  rotating  drum  partly  immersed  in  the 
glue  pot  applies  glue  to  the  tape  used  in  reinforcing. 
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provided  between  columns,  giving  a  spacing  of  about 
9  ft.  between  parallel  conduits.  The  receptacles  will  be 
inclosed  in  specially  designed  sheet-metal  boxes,  each 
provided  with  a  spring-trap  door  on  the  lower  side  so 
that  dust  is  excluded  and  in  order  that  the  plugs  may 
be  easily  inserted  or  removed.  The  plugs,  which  will 
also   be    specially    designed,   will   each    consist   of   two 


fig.  3- 


-SECTION    OF    ELECTRICALLY    EQUIPPED    BINDERY    WORK 
TABLE 


The  table  is  equipped  with  a  motor-driven  electrically  heated 
gluing  machine  and  an  electrically  heated  pot  in  which  glue  is 
stored  for  replenishing  the  glue  machine  at  periodic  intervals.  All 
of  the  circuits  are  controlled  from  the  cut-out  cabinet  beneath  the 
table  and  are  supplied  with  energy  from  the  same  ceiling  outlet. 

hinged  insulating  blocks  carrying  the  conductor  ter- 
minals and  containing  pockets  in  which  the  fuses  may 
be  inserted.  The  hinged  construction  has  been  selected 
so  that  the  fuses  will  be  inclosed  but  will  still  be  ac- 
cessible by  unfolding  the  plug  like  the  cover  of  a  book. 
To  prevent  a  short-circuit  in  case  the  portable  unit  is 
moved  without  first  removing  the  plug,  connectors  are 
inserted  in  the  cord  so  it  will  pull  apart  from  any  angle, 
thus  leaving  the  energized  section  suspended  from  the 
veiling. 

So  far  0.75-in.  conduits  containing  No.  8  conductors 
lave  been  installed  and  supported  at  outlet  boxes,  where 
;he  maximum  stress  occurs,  by  special  strap-iron  hang- 
ars secured  to  the  ceiling  by  toggles.  This  equipment 
sermits  connecting  a  maximum  load  of  about  35  amp. 
vith  each  circuit,  which  is  sufficient  because  all  sockets 
ire  not  in  use  at  the  same  time  and  because  the  aver- 
ige  rating  of  the  motors  employed  in  this  plant  is  only 
L  2/3  hp.  Awaiting  the  installation  of  the  fused  plugs, 
Mo.  8  stage  cable  is  being  used  between  ceiling  outlets 
md  machines;  therefore  fuses  are  required  only  at  the 
nachines  and  not  in  the  ceiling  outlets  since  the  drop 
:ords  are  the  same  size  as  the  mains.  When  the  fused 
)lugs  are  substituted  they  will  be  fused  to  correspond 
vith  the  rating  of  the  equipment  they  serve  and  smaller 
Irop  cords  used  where  practicable.  The  fuses  on  the 
nachines  will  be  rated  at  a  trifle  less  than  those  on  the 
:orresponding  ceiling  outlet  plug ;  hence  a  gradual  over- 
oad  will  open  the  machine  cut-outs  rather  than  the  less 
iccessible  fuses  in  the  ceiling  plug. 

Several  advantages  may  be  ascribed  to  this  distribu- 
tion system  aside  from  the  one  of  permitting  short 
:ords  between  outlets  and  machines.  One  is  that  men 
:an  fuse  the  plugs  while  standing  on  the  floor  and  do  not 
lave  to  perform  this  operation  while  on  ladder — a 
langerous  practice  -at  best  as  a  shock  might  knock  a 
nan  off  a  ladder  and  cause  serious  injury.  Another  is 
hat  outlets  in  the  floor  are  eliminated;  therefore  ob- 
itructions  to  the  movement  of  machines  and  passage 
>f  employees  are  minimized  and  there  are  no  pockets 
n  the  floor  which  might  possibly  collect  dirt.  A  third 
idvantage  is  found  in  the  fact  that  the  system  is  capable 
)f  being    extended   at   any   time   by   simply   attaching 


more  outlets  to  the  conduit  and  replacing  the  old  cable 
with  a  larger  one  in  case  the  probable  maximum  load  is 
increased.  Furthermore,  only  a  main  distribution  panel 
is  needed,  the  individual-circuit  fuses  being  in  each 
plug.  Again,  the  system  permits  machines  being  moved 
and  connected  up  again  without  the  delay  and  expense 
incident  to  calling  in  an  electrician  and  waiting  for 
insurance  inspections. 

Before  when  each  machine  was  rigidly  connected  to 
its  foundation  and  permanent  connections  were  made 
for  electric  service  considerable  time  was  wasted  in 
moving,  owing  to  the  necessity  of  removing  bed-plate 
bolts,  disconnecting  wires,  transferring  machines,  and 
reattaching  and  reconnecting  them  in  the  new  position. 
Now  the  units  can  be  moved  almost  as  quickly  as  a  sew- 
ing machine  on  casters,  as  each  platform  is  supported 
on  several  ball  rollers  and  reconnecting  the  motors  re- 
quires only  the  simple  operation  involved  in  removing 
or  inserting  a  plug. 

Advantages  of  the  Portable  Unit  System 

To  some  persons  the  unit  system  may  appear  abso- 
lutely unnecessary.  However,  when  it  is  considered 
that  all  jobs  do  not  require  the  same  machines,  that 
some  machines  may  be  idle  for  long  periods,  that  space 
may  be  needed  for  additional  machines  on  some  jobs, 
or  that  the  time  in  transferring  work  between  ma- 
chines may  be  minimized  by  grouping  units  differently, 
it  can  be  realized  that  facilities  for  making  economic 
changes  are  valuable.  Furthermore,  employees  who  fol- 
low a  certain  fixed  routine  every  day  tend  to  work  like 
machines.  By  changing  the  shop  units  around  new  in- 
terest is  created  and  a  more  efficient  mental  atmosphere 
maintained.  The  Tapley  company  believes  in  this 
scheme  to  such  an  extent  that  it  favors  making  changes 
in  the  entire  book-binding  plant  at  least  once  in  every 
five  years. 

Aside  from  permitting  more  efficient  operation,  port- 
able units  can  be  viewed  as  a  means  of  permitting  the 
best  utilization  of  floor  space;  in  other  words,  every 
square  inch  of  floor  space  can  be  employed  for  produc- 
tive purposes.  Idle  machines  which  are  moved  out  can 
be  stored  in  a  basement  or  loft  where  they  will  not  take 
up   valuable  working   space.     Furthermore,   when   new 


FIG.    4 — BOTTOM    VIEW    OF    BINDERY    WORK    TABLE 

machines  must  be  added  the  weights  may  be  redis- 
tributed over  the  floors  so  they  will  not  be  subjected 
to  unnecessary  stresses. 

All  electrical  modifications  which  have  been  made  in 
this  bindery  were  originated  by  Alfred  C.  Wessman, 
president  of  the  Tapley  company,  and  have  been  carried 
out  by  Herbert  S.  Patten,  contracting  engineer,  New 
York  City. 
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Testing  Plant  Materials  for  Break-Down  Voltage 

Methods  for  Checking  Up  Condition  of  Rubber  Gloves,  Floor  Matting,  Insulating  Tape, 
Transformer  Oil  and  Insulating  Tools,  with  Points  to  Observe  in  Comparing  Results 


By  H.  A.  Cozzens,  Jr. 


NOT  infrequently  in  the  power  station  the  relative 
value  of  the  insulating  properties  of  materials  in 
every-day  use  must  be  determined.  The  "safety 
first"  propaganda  has  caused  operating  men  to  consider 
the  status  of  protective  material  about  the  plant  and  to 
know,  for  instance,  that  rubber  matting  is  what  it  should 
be  in  regard  to  the  break-down  voltage,  that  rubber 
gloves  are  safe  to  use,  that  rubber-insulated  pliers  have 
proved  to  be  all  that  the  manufacturer  claims  for  them, 
and  similar  things  about  other  appliances. 

In  a  system  where  facilities  are  provided  in  the 
nature  of  a  testing  department  and  materials  may  be 
sent  and  tested  under  the  supervision  of  experts,  these 
investigations  can  be  easily  handled.  With  the  smaller 
companies  the  cost  of  maintaining  such  a  department 
is  in  most  cases  prohibitive,  and  the  cost  of  sending 
every  article  which  ought  to  be  tested  to  a  commercial 
laboratory  is  out  of  the  question.  Where  such  a  condi- 
tion exists  a  little  ingenuity  on  the  part  of  the  electrical 
operating  force  will,  however,  make  it  possible  to  per- 
form accurate  tests  on  all  materials  used  about  the 
station. 

The  instance  about  to  be  cited  is  illustrative  of  what 
can  be  accomplished  along  these  lines.  Some  years  ago 
voltmeters  were  connected  to  oil-cooled  transformers  of 
the  potential  type  which  were  later  rendered  obsolete  by 
their  size  being  out  of  proportion  to  their  rating.  A 
number  of  plants  have  transformers  of  this  type  hidden 
away  in  dark  corners  about  the  plant.  Two  of  these 
were  unearthed  and  checked  for  ratio,  which  was  120  to 
1,  while  the  rating  was  200  watts.  With  the  introduc- 
tion of  a  few  second-hand  knife  switches  a  very  good 
scheme  for  testing  materials  was  laid  out,  as  shown  in 
Fig.  1.  On  the  secondary  or  110-volt  side  the  leads  were 
connected  from  the  line  switch  to  a  circuit-breaker.  An 
ordinary  dial-type  and  a  carbon-type  rheostat  were 
placed  in  series  as  shown  in  the  diagram.  By  use  of 
these  rheostats  the  voltage  could  be  raised  in  the  sec- 
ondary from  zero  to  110  volts.  By  means  of  a  double- 
throw  switch  the  secondaries  of  the  transformers  could 
be  placed  in  either  series  or  multiple.  The  following 
table  of  switch  positions  shows  clearly  the  voltage  range 
and  the  operation  of  the  outfit: 

Position  of  Secondary  Switch 

Up    - Series 

Down Multiple 

Secondary  Primary 

Series  Multiple 

Multiple  Multiple 

Series  Series 

Multiple  Series 

A  voltmeter  was  connected  across  the  mains  as  shown, 
and  by  carefully  watching  the  voltage  as  the  test  pro- 
ceeded, and  also  when  the  breaker  opened,  the  break- 
down voltage  could  be  figured,  knowing  the  ratio  from 
the  position  of  the  switches. 

Standardization  of  Tests 

Before  illustrating  practical  methods  of  testing,  a 
word  about  standardization  of  tests  should  be  given.  In 
all  power-plant  testing  there  is  a  basis  on  which  to  com- 
pare performance.  In  boiler  tests  results  are  figured  on 
an  equivalent  evaporation.     Turbine  tests  are  corrected 


Of  Single- 

Throw  Switches 
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according  to  certain  predetermined  conditions.  As  a 
matter  of  fact  all  tests  are  standardized,  otherwise  the 
information  secured  by  testing  would  be  of  no  value 
since  a  comparison  would  be  impossible. 

In  this  connection  it  would  not  be  permissible  to 
change  conditions  for  tests  on  the  same  article  at  dif- 
ferent times  if  like  conditions  could  be  maintained.  For 
instance,  in  testing  rubber  gloves  the  results  would 
be  misleading  if  one  glove  were  immersed  above  the 
gauntlet  and  the  other  below,  for  if  the  glove  failed  in 
the  seam  the  break-down  voltage  would  be  much  greater 
in  one  case  owing  to  the  position  of  the  seam.  The 
standardization  of  tests  is  therefore  important. 

Testing  Rubber  Gloves  and  Matting 

When  rubber  gloves  that  may  be  known  as  linemen's 
gloves  and  guaranteed  for  a  certain  voltage  become 
worn  this  guarantee  becomes  useless  and  the  need  for 
periodic  tests  becomes  apparent.  Another  class  of 
gloves,  known  as  acid  gloves,  have  found  wide  use. 
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FIG.    1 — AN    OUTFIT    THAT    GIVES    A    VARIETY    OF    VOLTAGES 

would  not  seem  out  of  place  to  make  an  initial  test  on 
all  gloves  at  a  reasonable  figure  and  prohibit  their  use 
on  voltages  in  excess  of  this;  also,  arrangements  should 
be  made  to  test  gloves  immediately  upon  suspicion  of  a 
fault  or  upon  evidence  of  heavy  wear. 

To  test  gloves  a  glass  jar  should  be  provided  so  as  to 
enable  the  point  of  break-down  to  be  observed.  A  suit- 
able arrangement  is  shown  in  Fig.  2.  This  jar  is  partly 
filled  with  a  brine  solution  or  with  fresh  water,  and  the 
glove  is  also  filled  with  the  same  liquid  and  immersed 
as  shown  in  the  illustration.  The  glove  is  supported  by 
strings  and  clips.  For  gloves  without  a  gauntlet  the 
immersion  should  be  such  as  to  allow  about  2  in.  from 
the  surface  of  the  brine  to  the  top  of  the  glove.  Gloves 
with  gauntlets  should  be  immersed  so  that  the  gauntlet 
seam  is  about  1  in.  above  the  surface.     These  figures 
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are  arbitrary  and  may  be  altered  to  suit  individual  con- 
ditions, but  they  should  be  kept  the  same  for  all  gloves 
of  the  same  class.  The  solution  should  be  at  the  same 
level  inside  and  outside  the  glove.  One  side  of  the 
potential  is  led  by  a  chain  into  the  jar,  while  the  other 
is  suspended  freely  inside  of  the  glove.     Break-down 
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FIGS.    2    AND    3 — ARRANGEMENTS    FOR    TESTING    RUBBER    FLOOR 
MATTING   AND    RUBBER   GLOVES 

is  detected  by  a  hissing  sound  followed  by  a  short  arc 
and  consequent  tripping  out  of  the  breaker. 

In  front  of  many  switchboards  there  is  now  placed 
a  strip  of  some  non-conducting  material  like  rubber 
matting.  This  is  usually  found  in  railway  stations  or 
substations  where  one  side  of  the  circuit  is  grounded 
and  the  operator  must  close  all  switches  and  breakers  on 
the  ungrounded  side.  The  need  of  matting  in  such  places 
requires  no  explanation.  Matting  is  subject  to  hard 
usage  and  question  may  arise  as  to  the  protection  it 
affords  the  operator.  A  practical  method  for  testing 
matting  is  shown  in  Fig.  3.  Two  pieces  of  board  are 
provided  about  a  foot  square  and  about  2  in.  thick.  In 
the  center  of  one  side  of  each  a  brass  circle  is  mounted 
about  4  in.  in  diameter  and  beveled  at  the  edge.  The  con- 
necting leads  are  attached  to  these  plates.  The  matting 
is  then  placed  between  these  brass  plates,  and  sufficient 
weight  is  put  on  the  upper  block  to  exert  pressure  on 
the  matting.  It  is  advisable  to  standardize  this  weight 
or  pressure.  A  box  may  be  built  of  the  same  size  as 
the  blocks  on  which  it  rests  and  filled  with  sand  to  give 
the  desired  weight.  The  box  can  be  fitted  with  handles 
and  kept  on  hand  especially  for  matting  or  fabric  tests. 
A  conservative  figure  for  the  weight  is  100  lb.  If  an 
operator  is  walking  on  the  matting,  most  of  his  weight 
is  concentrated  on  one  foot  at  a  time,  or  if  he  is  in  the 
act  of  throwing  in  a  switch  or  breaker  the  same  holds 
true.  Therefore  it  does  not  seem  unreasonable  to  as- 
sume that  the  matting  sustains  a  proportion  of  the 
man's  weight  to  the  extent  of  approximately  100  lb.  at 
the  point  of  greatest  Compression. 

Tests  on  Tape 

It  is  often  found  desirable  to  make  tests  on  tape  or 
insulating  compound.  These  tests  can  be  made  by 
wrapping  the  tape  around  a  piece  of  shaft,  as  shown  in 
Fig.  4.  The  tape  may  be  lapped  as  desired  and  the 
number  of  thicknesses  decided  upon  according  to  the 
work.  The  clamp  is  so  constructed  as  to  give  good  con- 
tact with  the  tape  and  also  to  enable  it  to  be  moved 
along  the  bar.  In  this  way  several  readings  may  be 
taken  at  one  wrapping  and  the  results  averaged. 

Instrument  transformers  which  have  been  kept  in 
stock  for  a  long  time  and  of  which  no  accurate  service 
record  has  been  kept  should  be  tested  for  proper  insu- 
lation before  reinstallation  on  circuits,  as  such  precau- 
tion often  results  in  much  saving  of  time.  The  two 
primary  leads  should  be  tied  together,  and  likewise  the 
secondaries.      One  lead  from  the  testing  transformer 


should  be  tied  to  the  primary  side  and  the  other  lead 
attached  to  the  secondary  and  the  voltage  gradually 
built  up  until  a  figure  about  twice  that  of  the  line  volt- 
age is  reached.  When  the  voltage  has  been  applied  for 
a  minute  and  the  insulation  between  the  primary  and 
secondary  windings  is  faulty,  a  short-circuit  will  de- 
velop as  in  testing  other  materials. 

Testing  Oil  for  Break-Down  Voltage 

Many  power  plants  are  now  equipped  with  oil  filter 
presses  used  for  the  purification  of  transformer  oils. 
These  presses  are  portable  and  consist  of  a  series  of 
filter-paper  strainers  through  which  the  oil  is  forced  by 
a  pump.  The  press  not  only  removes  dirt  and  sludge 
but  also  the  moisture  from  the  oil,  thereby  increasing 
its  insulating  qualities.  In  conjunction  with  these  filter 
presses  it  is  well  to  have  some  means  to  determine  the 
break-down  voltage  of  the  oil  as  an  indication  of  the 
amount  of  purification  needed.  This  may  readily  be 
determined  with  a  testing  transformer.  A  cup  may  be 
easily  shaped  from  some  insulating  material  like  treated 
wood  or  fiber  and  terminals  inserted  in  opposite  sides. 
Terminals  of  round  brass  stock  having  faces  about  0.5 
in.  in  diameter  may  be  used,  separated  so  as  to  form  a 
gap  0.2  in.  in  width.  The  two  terminals  should  then  be 
connected  to  a  testing  transformer  and  the  cup  filled 
with  the  oil  to  be  tested.  The  voltage  should  be  grad- 
ually raised  until  break-down  occurs.  The  sizes  quoted 
above  are  extensively  used  but  are  arbitrary,  since  any 
size  can  be  used  provided  it  remains  the  same  in  all 
tests.  Several  samples  of  new  oil  of  the  grade  used 
should  be  tested  and  a  break-down  figure  for  new  oil 
secured  upon  which  all  samples  of  oil  to  be  purified  may 
be  based.  The  cup  and  terminals  should  be  cleaned 
after  each  test  and  several  break-down  tests  made  on 
the  same  sample  so  as  to  get  a  fair  average. 

Testing  Small  Insulators  and  Tools 

Various  other  uses  can  be  found  in  and  about  the 
power  plant  for  the  testing  transformer.  Small  porce- 
lain insulators  may  be  tested,  not  only  for  break-down 
but  also  for  arc  over-characteristics  and  other  features 
of  design.  A  glass  jar  similar  to  the  one  used  in  glove 
testing  may  be  filled  with  a  good  grade  of  transil  oil  in 
which  strain  and  small  pin-type  insulators  may  be  sus- 
pended. If  the  insulator  be  not  too  large  in  size  for 
the  output  of  the  transformer,  its  break-down  voltage 
may  be  obtained.  The  flash-over  voltage  of  the  insulator 
can  be  determined  by  mounting  it  on  a  metal  pin  to 
which  a  line  from  the  set  is  led  and  placing  a  coil  spring 
about  the  groove  to  which  the  other  side  of  the  trans- 
former is  connected.    Insulated  tools  may  be  tested  for 


FIGS.    4    AND    5 — CONVENIENT    WAYS    OF    TESTING    INSULATING 
TAPE   AND    SMALL   INSULATORS 

both  insulation  and  leakage  values  in  like  manner  by 
immersing  them  partly  in  mercury  to  which  one  side  of 
the  transformer  is  led  and  attaching  the  other  side  to 
the  exposed  metal  of  the  tool.  These  are  but  a  few  of 
the  many  ways  a  testing  transformer  may  be  used  about 
a  power  plant. 
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STATION   AND   OPERATING   PRACTICE 

I  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Using   Garage  Synchronous  Motor  to 
Correct  Line  Power-Factor 

How    the    Field    Excitation    of    the    Synchronous-Motor-Driven 
Generators  Was  Controlled  Automatically  for  Power- 
Factor  Correction  During  Day  Operation 

By  Frank  C.  Taylor 

Double  duty  is  secured  from  a  synchronous-motor 
generator  set  consisting  of  a  4150-volt,  268-kva.  syn- 
chronous motor  directly  connected  to  two  direct-current 
generators  of  145  kw.,  120  volts,  and  45  kw.,  90  volts, 
and  a  shunt-wound  exciter  installed  in  the  garage  of 
the  Shafer-Decker  Company  at  Rochester,  N.  Y.  This 
set  was  originally  installed  to  supply  direct  current  for 
charging  storage  batteries  on  a  contract  arrangement 
with  the  Rochester  Railway  &  Light  Company,  which 
offers  a  lower  rate  for  energy  used  between  the  hours 
of  10  p.  m.  and  6  a.  m.  The  day  load  of  the  garage  is 
necessarily  slight,  since  the  trucks  and  pleasure  ve- 
hicles are  then  in  operation  on  the  streets.  In  fact,  only 
a  few  batteries  are  fed  from  the  motor-generator  set 
during  the  day. 

The  line  serving  the  motor-generator  set  at  this 
garage  is  well  loaded  during  the  day  hours  by  an  in- 
dustrial motor  load,  of  which  the  power-factor  is  ap- 
proximately 70  per  cent.  The  idea  was  therefore  con- 
ceived to  use  the  synchronous  motor  as  a  synchronous 
condenser;  that  is,  to  over-excite  the  motor  during  the 
day  hours  in  order  to  improve  the  power-factor  and 
voltage  regulation  of  the  line  and  to  relieve  this  line  of 
some  of  its  kilovolt-ampere  load. 

To  insure  that  the  motor  would  draw  full  leading  cur- 
rent during  the  day  hours  was  quite  a  problem,  since 
the  employees  of  the  garage  could  not  be  relied  upon  to 
make  the  necessary  adjustments  of  the  rheostats  at  6 
a.  m.  to  over-excite  the  motor  and  at  10  p.  m.  to  give 


FIG.   1 — SYNCHRONOUS  MOTOR-GENERATOR   SET  INSTALLED  IN   A 
GARAGE    AND    USED   FOR   CORRECTING    POWER-FACTOR 

unity  power-factor  at  full  load.  This  problem  was 
solved  as  stated  below,  the  electrical  connection  being 
shown  in  the  accompanying  diagram:  The  motor  and 
exciter  rheostats  were  so  adjusted  at  the  maximum  load, 
which  occurred  between  the  hours  of  10  p.  m.  and  6 
a.  m.,  as  to  give  normal  excitation,  that  giving  unity 
power-factor.     Then,  without  changing  the  setting  of 


the  rheostats,  taps  were  brought  out  from  the  exciter- 
field  rheostat  and  connected  to  the  terminals  of  a  time 
switch.  The  function  of  this  time  switch  is  to  short- 
circuit  sufficient  resistance  in  the  exciter-field  rheostat 
in  order  to  increase  the  field  current  of  the  motor  so 
that  it  will  draw  full-load  current  at  a  leading  power- 
factor.  The  time  switch  is  set  to  close  at  6  a.  m.  and 
to  open  at  10  p.  m. 

Under  normal  operating  conditions  the  time  switch 
closes  at  6  a.  m.  and  short-circuits  a  portion  of  the  ex- 
citer-field resistance.  This  causes  the  exciter  voltage 
to  rise,  which  in  turn  increases  the  field  current  of  the 
synchronous  motor  and  causes  the  motor  to  pull  full- 
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FIG.  2 — CIRCUIT  ARRANGEMENTS  FOR  OPERATING  SYNCHRONOUS 
MOTOR   AUTOMATICALLY    WITH    OVER-EXCITED   FIELD 

load  current  at  leading  power-factor.  This  condition 
exists  until  10  p.  m.,  when  the  time  switch  opens  and 
removes  the  short-circuit  from  the  exciter-field  resist- 
ance. Then  the  motor  operates  at  approximately  unity 
power-factor. 

The  charge  for  the  energy  required  is  based  on  the 
maximum  kva.,  consequently  the  only  adjustment  in 
which  the  consumer  is  interested  is  that  corresponding 
to  the  maximum  night  load,  which  should  be  that  ad- 
justment giving  unity  power-factor.  The  following 
table  shows  the  results  obtained  by  the  use  of  the  syn- 
chronus  motor  during  the  day  hours: 

Power-Factor 
of  Line 
Total  Kva.       in  Per  Cent 

Without  the  synchronous  condenser 502  70 

With  the  synchronous  condenser 400  93 

The  use  of  this  equipment  has  thus  reduced  the  kva. 
load  on  this  line  from  502  kva.  to  400  kva.  and  raised 
the  power-factor  from  70  per  cent  to  93  per  cent. 


Slag  Binder   for  Protecting  Steel   Stacks  and 

Sealing  Boiler  Settings 

For  three  or  four  years,  the  Coshocton  (Ohio)  Light 
&  Heating  Company,  now  operated  by  the  Ohio  Serv- 
ice Company,  has  been  using  an  inexpensive  substitute 
for  boiler-setting  and  smokestack  paint.  It  is  known  as 
Barrett  slag  binder  and  costs  15  cents  a  gallon,  as  com- 
pared with  $1.25  to  $1.50  a  gallon  for  high-grade 
paints.  Several  coats  of  the  slag  binder  applied  to  the 
company's  brick  boiler  settings  have  cut  down  i  the  air 
leakage  considerably.  When  applied  to  steel  stacks  it 
has  retarded  corrosion  and  has  been  found  very  satis- 
factory, not  having  cracked,  flaked  off  or  melted. 
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Coal    Purchasing   on    Specifications   and    De- 
livery Weights  Effects  Good  Saving 
for  Small  Illinois  Stations 

In  a  paper  entitled  "Some  Aspects  of  Boiler  Effi- 
ciency" presented  at  the  meeting  of  the  Illinois  State 
Electric  Association  H.  J.  Klotz  of  Decatur,  111.,  said 
that  the  reports  covering  one  year's  operation  of  a  cer- 
tain group  of  fifteen  Illinois  steam-electric  plants  rang- 
ing from  1000  kw.  to  9000  kw.  in  rating  showed  that  the 
cost  of  coal  averages  63  per  cent  of  the  total  cost  of 
generation.  Prof.  E.  B.  Parr,  in  a  discussion  of  the 
paper,  related  his  experience  in  purchasing  coal  on 
specifications  for  the  University  of  Illinois  and  for 
seventeen  charitable  institutions  in  the  State.  During 
the  first  year  this  plan  of  purchasing  was  tried  a  saving 
of  $20,000  was  effected  on  the  200,000  tons  of  coal 
bought.  Since  coal  operators,  have  learned  that  they 
must  meet  the  university's  specifications  the  saving 
has  not  been  so  great,  yet  in  1915  it  amounted  to  about 
$10,000. 

H.  J.  Pepper  of  the  Urbana  &  Champaign  Railway, 
Gas  &  Electric  Company  advised  central-station  men 
who  are  seeking  to  reduce  fuel  bills  to  purchase  and  in- 
stall track  scales  to  weigh  coal  by  cars.  Since  coal 
operators  are  now  aware  that  such  a  scale  is  being 
used  at  Champaign,  Mr.  Pepper  said  he  has  been  able  to 
secure  "full-weight"  cars,  whereas  formerly  the  cars 
of  coal  received  were  from  2000  lb.  to  3000  lb.  short. 


A  Method  of  Insulating  Conductors  at  Angles 
of  Tower  Lines  That  Decreased  Cost 
of  Construction 
By  H.  B.  Sweeny 
In   the   illustrations   of   Fig.   2   the  writer   shows   a 
method  of  insulating  conductors  on  high-tension  steel 
transmission  towers  at  angles  in  the  lines.     The  con- 
struction is  a  modification  of  that  shown  in  Fig.  1,  with 
jumper  insulation  improved  and  cost  of  installation  con- 
siderably decreased.    In  Fig.  1  one  side  of  a  cross-arm 
on  a  tower  at  an  angle  in  a  transmission  line  is  shown. 
The  conductor  is   insulated  from  the  tower  by  the 
upright   insulators  D  and  E,  by  the  strain-disk   inSU- 


^G.   1 — METHOD  OF  INSULATING  JUMPERS  AT  STRAIN  CONNEC- 
TIONS IN  ANGLES  OF  TRANSMISSION   LINES 

lators  F  and  G,  and  by  the  air  space  between  the  con- 
ductor and  the  tower.  In  Fig.  2  the  insulators  D  and 
E  with  their  supports  are  removed  and  the  shackles  H 
and  /  inverted..  The  conductor  is  now  insulated  from 
the  tower  by  the  strain  insulators  /  and  K  and  the  air 
3pace  between  the  conductor  and  the  tower.  The  con- 
iuctor  is  below  the  cross-arm  instead  of  above  and  does 


not  require  insulators  to  hold  it  away  from  the  metal 
cross-arm. 

This  method  of  insulation  improves  the  construction, 
in  the  writer's  opinion,  in  three  ways:  (1)  It  does  away 
with  the  upright  insulators;  (2)  it  increases  the  dis- 
tance of  the  conductor  from  the  side  of  the  tower,  as 
shown  in  Figs.  1  and  2,  by  comparing  the  distance  X 


1  IG.     2 — A     MODIFICATION    OF    THE    CONSTRUCTION     IN    FIG.     1, 
WHICH    REDUCES    COST   OF    INSTALLATION 

with  the  distance  Y;  (3)  the  cost  of  insulation  of  a 
two-circuit,  three-phase  system,  which  is  the  most  com- 
mon type,  is  decreased  considerably  at  breaks  in  the  line 
by  doing  away  with  all  upright  insulators  and  their 
lee-pin  supports  on  one  side.  With  tower  lines  of  con- 
siderable length  this  decrease  in  cost  of  insulation  is 
an  important  item.  This  type  of  construction  is  used 
on  the  transmission  lines  of  a  Pennsylvania  company. 


A  Peculiar  Motor  Action    Caused  by  Service 
Transformer  Connections 
By  George  W.  Teffeau,  Jr. 

One  day  during  a  heavy  rainstorm  a  5-hp.,  three- 
phase,  220-volt  motor  installed  in  a  garage  stopped  sud- 
denly, reversed  its  rotation  for  a  few  seconds,  stopped  a 
second  time,  and  again  reversed  its  rotation,  blowing 
the  fuses.  A  troubleman  was  sent  for  who  diagnosed 
the  case  as  one  caused  by  a  primary  wire  to  ground  or 
due  to  a  transformer  trouble.  A  new  set  of  fuses  was 
installed  and  the  starting  switch  of  the  motor  closed. 
The  motor  started  to  seesaw  first  in  one  direction  and 
then  the  other  for  several  seconds,  finally  coming  to  a 
standstill  with  a  heavy  growl. 

When  the  writer  reached  the  garage  the  owner  said 
the  same  motor  had  reversed  its  direction  on  two  other 
occasions,  and  that  the  direction  of  its  rotation  seemed 
to  depend  on  the  way  the  switch  was  closed.  If  the 
motor  did  not  start  in  the  right  direction,  he  opened 
the  switch,  allowed  the  motor  to  stop,  and  kept  on  trying 
until  it  started  in  the  proper  direction.  A  voltmeter 
across  the  switch  blades  showed  the  voltage  across 
phases  1  and  2  to  be  220  volts,  across  phases  2  and  3 
to  be  220  volts,  and  across  phases  1  and  3  the  voltage 
varied  from  0  volt  to  440  volts,  the  voltmeter  needle 
oscillating  very  much  like  a  synchronizer.  These  read- 
ings indicated  the  trouble  to  be  outside  on  the  lines. 

An  inspection  showed  that  the  motor  was  fed  from 
two  transformers  a  block  apart  connected  in  open  delta. 
As  the  secondaries  were  properly  connected,  it  was  sus- 
pected that  the  trouble  must  be  in  the  primaries,  as  the 
voltage  at  the  transformer  secondaries  was  normal. 
Further  inspection  disclosed  that  a  pole-top  circuit  tie 
switch  was  installed  in  the  primaries  between  the  trans- 
formers, and  that  this  switch  was  open,  consequently 
the  transformers  were  on  separate  circuits  and  were 
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being  fed  from  separate  substations,  The  tie  witch 
u.i-  closed,  paralleling  the  two  substations,  and  the 
trouble  disappeared. 

The  excessive  load  a1  one  station  due  to  power  and 
lighting   lapping   on   accounl    of   the   stormy    weather 

caused  a  reduction  of  voltage  on  one  trans  former,  and 

as  a  consequence  the  motor  was  acting  as  a  balancer. 

The  transformer  COnn cvt ions  were- changed  to  lecd  from 

one  primary  circuit  as  a  final  remedy. 


Joint  Use  of  Poles  Betters  Street  Conditions 

in  Memphis,  Tenn. 

In  some  of  the  streets  of  Memphis,  Tenn.,  separate 
pole  lines  were  formerly  installed  for  electric-lighting, 
fire-alarm,  long-distance-telephone,  local-telephone  and 
street-railway  circuits.  The  operating  companies  have 
now  effected  an  agreement  which  makes  joint-pole-line 


w 

TYPICAL    POLE    CONSTRUCTION    IN    MEMPHIS     (TENN.)     STREETS 

construction  possible.  The  agreement  was  made  on  the 
joint-ownership  basis,  mainly  for  the  reason  that  this 
method  simplifies  the  system  of  charging  the  various 
companies.  Since  the  new  arrangement  has  been  in 
effect  wire  casualties  have  been  reduced  to  a  minimum 
and  the  appearance  of  thoroughfares  has  been  im- 
proved. A  typical  street  is  shown  in  the  accompanying 
illustration. 


An  Arrangement  for  the  Interchange  of  Energy 
Between  Isolated  Plant  and  Central  Station 

By  Carroll  H.  Shaw 
The  accompanying  illustration  shows  an  arrangement 
that  has  been  worked  out  by  the  Sheboygan  (Wis.) 
Railway  &  Electric  Company  to  increase  its  generating- 
station  rating  from  2500  kw.  to  3000  kw.  at  a  lower  cost 
than  called  for  by  the  installation  of  additional  gen- 
erating equipment.  The  generating  station  is  situated 
on  the  north  bank  of  the  Sheboygan  River,  adjacent  to 
North  Eighth  Street,  which  is  the  imam  thoroughfare 
of  the  business  section  of  the  city.  The  district  lying 
south  and  west  of  the  river  is  fed  through  submarine 
cables  laid  24  ft.  below  river  level.  This  river  crossing 
was  installed  during  the  season  of  1915,  and  contains, 
with  others,  one  cable  of  3-4/0  stranded  copper  con- 
ductors suitable  for  4000-volt  service.  New  cable  ter- 
minal houses  containing  switches  and  lightning-arrester 
equipment  were  built  on  both  sides  of  the  river,  together 
with  complete  new  lines  leading  to  them. 

On  the  south  side  of  the  river,  about  2000  ft.  east  of 
the  terminal  house,  the  C.  Reiss  Coal  Company  has  a 


generating  plant.  This  station  has  B  total  rating  of  850 
kw.  in  250-275-volt  direct-current  machines,  distributed 
in  three  units  of  500-kw.,  200-kw.  and  150-kw.  rating 
respectively.  This  equipment  is  used  exclusively  for  the 
operation  Of  extensive  coal-handling  machinery,  includ- 
ing loading  and  unloading  equipment  for  both  vessels 
and  cars,  screens,  elevators  and  an  elevated  cable-rail- 
way several  thousand  feet  long.  The  general  office  of 
the  company  is  also  lighted  from  this  station. 

Owing  to  the  fact  that  after  Dec.  1  no  coal  is  re- 
ceived by  boat  over  the  Great  Lakes  a  large  amount  of 
this  equipment  is  not  in  operation,  and  hence  is  avail- 
able at  exactly  the  time  when  the  central  station  must 
carry  its  heaviest  loads.  An  arrangement  has  therefore 
been  made  with  the  owners  of  this  property  whereby 
the  central-station  company  has  installed  in  the  plant 
of  the  coal  company  a  500-kw.  motor-generator  set. 
This  unit  consists  of  a  500-kw.,  2300-volt,  sixty-cycle, 
900-r.p.m.  synchronous  alternator,  directly  connected  to 
a  700-hp.,  175-volt  direct-current  machine  with  a 
5-kw.,  275-volt  exciter  mounted  on  the  alternating-cur- 
rent end  of  the  shaft. 

The  equipment  is  designed  and  installed  for  operation 
in  either  direction — that  is,  to  enable  the  central-sta- 
tion company  either  to  receive  power  from  or  deliver 
power  to  the  busbars  of  the  coal  company's  switchboard. 
The  accompanying  wiring  diagram  of  the  switchboard 
that  has  been  installed  with  this  machine  shows  how  it 
is  possible  to  operate  all  of  the  original  direct-current 
machines  in  parallel  with  the  motor-generator  for  the 
purpose  of  delivering  power  to  the  coal-docks  equipment 
or  to  deliver  power  through  the  new  unit  to  the  central- 
station  company.  Furthermore,  it  is  possible  to  operate 
the  motor-generator  either  by  the  500-kw.  or  the  200-kw. 
and  150-kw.  machines  combined,  while  the  other  unit  or 
units  are  furnishing  energy  to  the  docks. 

This  arrangement  for  interchange  of  energy  gives 
excellent  results  and  is  to  be  completed  by  the  installa- 
tion of  a  25-kw.  motor-generator  set,  which  will  be 
operated  during  the  night  by  the  central  station  in  order 
to  supply  the  needs  of  the  offices,  garages,  dock  lighting 
and  other  small  requirements  which  have  heretofore 
made  it  necessary  to  operate  a  150-kw.  steam  unit  at 
practically  no  load. 

In  the  selection  and  operation  of  the  transforming 
unit  several  interesting  prohlems  were  involved,  such 
as  the  advisability  of  using  a  synchronous  converter, 


©0 


Tl  Tl  ^ 


© 
© 

© 


2SO¥olt  O.C.  Turbo -Generator         2£0Yolt  D.C.Motor        !25Mt  Exciter 


Oil 
Switch 


1300-Volr  3*60~AHerna1t>r 


CONNECTIONS   FOR  OPERATION   OF   A   MOTOR-GENERATOR   SET   IN 

PARALLEL    WITH    DIRECT-CURRENT    MACHINES    OR 

TO  FURNISH  ALTERNATING  CURRENT 


March  11,  1916 


ELECTRICAL     WORLD 


603 


the  desirability  of  using  a  separate  voltage  regulator, 
the  transformation  from  two-phase,  four-wire,  to  three- 
phase,  three-wire,  and  the  proper  management  of  the 
employees  in  the  plant  of  the  coal  company.  With  the 
selection  and  installation  of  a  motor-generator  set  with- 
out voltage  regulation,  and  by  placing  the  operators  of 
the  smaller  station  directly  under  the  supervision  of 
the  chief  engineer  of  the  plant  of  the  central  station,  all 
of  these  questions  have  been  satisfactorily  solved.  It 
has  been  found  very  desirable  to  furnish  considerable 
quantities  of  off-peak  power  to  the  coal  docks,  and  al- 
though the  motor-generator  has  been  used  regularly  for 
the  supply  of  peak-load  current  to  the  central  station,  at 
the  present  time  the  total  consumption  by  the  private 
plant  has  exceeded  the  amount  required  by  the  former. 
Under  this  arrangement,  therefore,  both  parties  are 
able  to  operate  their  plants  more  efficiently.  The  private 
plant  obtains  an  outlet  at  a  time  when  it  otherwise 
would  be  practically  idle,  and  in  return  for  a  few  hours' 
full-load  operation  is  enabled  to  secure  a  supply  of  en- 
ergy in  relatively  small  quantities  during  more  than  ten 
hours  of  the  day. 


How  a  Machine  Foundation   in  a  Substation 
Was  Removed  by  Dynamite 

A  booster  set  in  the  Kolmar  Avenue  (Chicago)  sub- 
station of  the  Commonwealth  Edison  Company  has  been 
removed  to  make  room  for  a  new  2000-kw.  synchronous 
converter.  A  part  of  the  reconstruction  work  incident 
to  the  change  consisted  in  removing  the  booster  foun- 
dation, which  was  built  in  a  solid  concrete  block  12  ft. 
wide  by  15  ft.  long  by  5  ft.  high.  To  remove  this  mono- 
lithic block  by  manual  labor  would  have  taken  eight 
men  a  week  working  eight  hours  a  day  with  points  and 
sledges. 

A  quicker  and  more  efficacious  method,  however,  was 
adopted.  Working  with  air  hammer  and  drills,  a  work- 
man made  twenty-five  1.5-in.  holes  varying  in  depth 
from  12  in.  to  30  in.  in  the  concrete.  Two  licensed 
dynamiters,  whose  services  had  been  secured  from  the 
Chicago  Surface  Lines,  then  set  and  ignited  fourteen 
dynamite  blasts,  which  completely  removed  the  old  foun- 
dation. The  man  who  drilled  the  holes  worked  from  2 
to  11  p.  m.  on  his  part  of  the  job.  The  dynamiters 
worked  from  1.30  a.  m.  till  4.30  a.  m.  the  following 
morning,  firing  the  first  blast  at  1.30  a.  m.  and  the  last 
at  4.21  a.  m.  While  the  dynamiters  were  at  work  the 
two  converters  at  the  substation  were  shut  down.    This 


experience  with  dynamiting  has  led  the  company's  en- 
gineers to  believe  that  machine  foundations  inside  of 
buildings  can  be  more  safely,  speedily  and  economically 
removed  by  men  who  thoroughly  understand  dynamit- 
ing than  by  laborers  with  sledges  and  points. 


Welfare  of  Firemen  Is  Considered  by  Illinois 
Company  in  Purchasing  Boiler- 
Plant  Equipment 

In  spite  of  the  fact  that  the  fixed  charges  on  a  system 
of  overhead  bunkers  and  stoker  equipment  for  a  plant 
of  the  Southern  Illinois  Light  &  Power  Company  of 
Hillsboro  exceed  the  cost  of  labor  for  operating  a  hand- 
fired  plant,  the  former  type  of  equipment  will  be  in- 
stalled. In  commenting  upon  the  decision  to  use  the 
more  elaborate  equipment,  W.  F.  Corl,  superintendent 
for  the  company,  said:  "It  will  be  our  aim  to  make  life 
in  the  boiler  room  more  pleasant  for  the  firemen.  We 
wish  to  relieve  them  of  heavier  tasks  so  that  they  may 
have  more  time  to  watch  the  flow-meter  and  other  in- 
struments and  assure  themselves  that  the  plant  is 
operating  efficiently." 


Unit  Operating  Expenses  of  Several  Small 

Wisconsin  Utilities 

Data  collected  by  the  Wisconsin  Railroad  Commission 
on  the  operating  expenses  of  twenty  small  electric 
utilities  serving  communities  of  2500  persons  and  less 
are  tabulated  herewith  according  to  the  classification 
of  accounts  prescribed  in  most  States.  It  may  be 
pointed  out  that  the  cost  of  generating  energy  in  these 
particular  cases  is  about  70  per  cent  of  the  total  cost 
of  supplying  electric  service.  Next  in  order  are  the 
expenses  of  general  supervision  11  per  cent,  of  distri- 
bution 9  per  cent,  and  of  utilization  7  per  cent.  In  the 
plants  having  annual  outputs  of  50,000  kw.-hr.  or  less 
the  unit  generating  expense  lies  between  5.03  cents  and 
9.18  cents  per  kilowatt-hour,  but  in  the  stations  having 
larger  outputs  the  unit  costs  are  lower,  making  the 
arithmetical  average  cost  5.42  cents  and  the  weighted 
average  4.68  cents  per  kilowatt-hour. 

OPERATING   EXPENSES   PER   KILOWATT-HOUR   GENERATED   FOR   SMALL 
WISCONSIN  STEAM  STATIONS 


Station  Location 


Algoma. . . 

Alma 

Arcadia. . . 

Athens 

Cedarburg. 

Chilton 

Gillett. . . . 
Mondovi. . 

Omro 

Neillsville . . 


Popu- 
lation 


Owen 

Pardeeville . 
Phillips.... 
Rib  Lake. . . 
Rio 


Sauk  City 

Seymour 

Sheboygan  Falls. 

Viroqua 

Bangor 


Weighted  average . . 
Arithmetic  average. 
Median 


2,300 
1,100 
1,400 
1,200 
2,000 

1,800 
800 
1,325 
1,100 
2,000 

800 
1,050 
2,500 
1,100 

700 

900 
1,100 
1,630 
2,200 

750 


Genera- 
tion, 
Kw.hr. 


97,580 
29,382' 
87,550 
103,920 
198,231 

175,400 
24,400 

30,000't 
38,100 
75,000 

141,720 
43, 200 t 

250,000t 
37,880 
22,000t 

34,500 
45,400 
65,000 
148,600 
55,500 


Classified  Expenses  in  Cents  per  Kw.-Hr. 


A 

i. 

i 

,-. 

a. 2 

is. 2 

K.° 

E-3 

11 

a 

o 
O 

o 

o 

pre 

3.36 

0.25 

0.10 

1.20 

0.03 

8.24 

0.35 

0.15 

6.07 

0.28 

0.45 

4.86 

0.39 

0.29 

0.40 

0.09 

4.17 

0.13 

0.29 

0.03 

0.28 

0.04 

4.41 

0.60 

0.07 

0.12 

0.22 

5.86 

0.64 

0.30 

0.74 

3.01 

3.53 

0.12 

0.08 

7.41 

0.11 

0.70 

0.51 

1.27 

0.70 

5.98 

0.94 

0.79 

0.85 

2.78 

0.30 

5.61 

1.02 

0.68 

0.40 

1.43? 

1.16 

0.20 

0  08 

0.35 

0.04 

5.03 

0  83 

2.95 

0.14 

0  60 

0.07 

3.54 

0.20 

0.11 

0.08 

1.77 

0.10 

7.27 

0.57 

1.36 

9.18 

0.18 

0.45 

2.73 

6.81 

0.25 

0.27 

8.78 

0.86 

0.23 

0.27 

4.29 

1.25 

4.11 

0.03 

1.85 

3.45 

0.67 

0.13 

0.11 

0.23 

5.84 

0.16 

0.04 

0.58 

0.01 

4.68 

0.62 

0.48 

0.09 

0.76 

0.08 

5.42 

0.70 

0.66 

0.13 

0.77 

0.10 

5.32 

0.58 

0.28 

0.10 

0.40 

0.10 

4.94 
9.54 
6.03 
4.94 
5.42 

7.54 
6.74 
10.70 
11.64 
7.71 

3.26 
9.62 
5.80 
9.20 
12.54 

7.33 
10.14 
11.53 
4.59 
6.63 

6.71 
7.78 
7.44 


A    PART     OF     THE     HOLE     MADE     BY     DYNAMITE     BLAST     WHEN 
REMOVING    MACHINE    FOUNDATION 


•Estimated.    fMostly  purchased  at  3  cents. 
§Burns  mill  refuse  for  fuel. 


JBoth  steam  and  hydraulic  generation. 
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Wire  Your   Home  Month"  Display  Distributed  by  Society  for  Electrical  Development 


in  co  operal inn  with  electrical  nana 
facturers  and  jobbers  the  Society   i"«»i 
Electrical    Development,   inc.,  hai  dl 
tributed   among  central   stations,  con- 
tractors  and  dealers  materia]  for  some 
10,000  of  the  "Wire-Your  Home  Month" 

window       displays       illustrated.  The 

printed  matter  foi  the  standard  display 
designed  by  the  society  consists  of  .six 
15-in.  circles  lithographed  in  eight  col- 
ors, the  banner  11  in.  by  17  in.  with  the 
legend  "Wire-Your-Home  .Month,"  the 

card  picturing  the  hand  and  switch, 
twelve  strips  of  paper  tape,  and  stick- 
ers for  fastening.  The  suggested  ar- 
rangement is  shown  in  the  picture. 
Each  circle  pictures  a  room  wired  for 
electric  service  and  shows  some  of  the 
devices  which  may  be  used  in  the  wired 
home.  Different  pieces  of  electrical 
equipment  may  be  employed  as  the  cen- 
terpiece and  for  dressing  the  sides  of 
the  window,  the  display  being  changed 
as  may  be  desirable.  The  sets  for  the 
displays  will  be  furnished  gratis  by  the 
society  on  request. 


MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


A  Restaurant  Range  as  an  Advertise- 
ment for  Electric  Cooking 

A  Practical  Demonstration  in  a  Hood  River   (Ore.)  Restaurant 

That  Has  Interested  Hundreds  in  Electric  Cooking, 

While  Returning  a  Substantial  Income 

to  the  Central  Station 

By  Albert  S.  Hall 

Manager  Hood  River  Gas  &  Electric  Company 

The  advertising  value  of  an  electric  range  and  other, 
electric  equipment  in  a  popular  restaurant  can  hardly 
be  overestimated.  Such  apparatus  performs  daily  be- 
fore hundreds  of  persons  interested  in  its  operation. 
Meanwhile  it  produces  revenue  for  the  central  station, 
whereas    the    average    electric-cooking    demonstration 
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AN  ALL-ELECTRIC  RESTAURANT  THAT  DEMONSTRATES  ELECTRIC 
COOKING  TO  HUNDREDS,  MEANWHILE  EARNING  REVENUE  FOR 
BOTH  THE  CENTRAL  STATION  AND  ITS  OWNER 


which  is  carried  out  at  considerable  expense  to  the  cen- 
tral station  and  electrical  manufacturer  does  not  reach 
nearly  so  many  people,  and  certainly  not  so  effectively. 
The  skeptic  cannot  avoid  being  convinced  of  the  prac- 
tical usefulness  of  the  electric  range  after  he  has  tasted 
a  delicious  dish  prepared  quickly  before  his  very  eyes. 
The  cleanliness  and  rapidity  of  the  operation  are  appa- 
rent, of  course,  without  a  word  of  explanation. 

An  example  of  the  publicity  value  of  a  restaurant- 
range  installation — considered  from  the  viewpoint  of 
the  central-station  company  interested  in  extending  the 
local  use  of  electric  cooking — is  the  electric  kitchen  in 
the  Merchants'  Lunch,  operated  by  L.  V.  Driscoll  of 
Hood  River,  Ore.,  which  has  been  in  operation  during 
the  last  six  months.  Here  the  cooking  equipment  and 
dining  tables  are  in  a  large  room,  which  also  contains 
a  soda  fountain  and  a  confectionery  counter. 

Data  of  Installation 

The  electrical  installation  consists  of  a  Hughes  No. 
50  electric  range,  the  oven  of  which  is  used  for  roast- 
ing meats  and  making  pastry.  All  the  hot  water  re- 
quired for  the  entire  service  is  handled  by  a  General 
Electric  Type  L-42  600-watt  water  heater  connected  to 
a  15-gal.  tank  not  jacketed.  An  electric  coffee  urn 
equipped  with  a  three-heat  880-watt  hot-plate,  with 
green  and  red  pilot  lamps  which  indicate  the  switch 
position,  is  used  in  the  preparation  of  the  coffee.  The 
entire  installation  is  served  by  a  220-volt,  three-wire 
No.  6  copper  circuit. 

The  restaurant  serves  about  300  meals  each  day  and 
is  open  from  6  a.  m.  to  12  midnight.  As  a  result  of  its 
electric  service  the  place  is  so  popular  that  it  furnishes 
as  many  meals  each  day  as  the  town's  five  other  restau- 
rants and  two  large  hotels  with  which  it  has  to  compete; 
in  other  words,  it  has  one-half  of  the  total  business  of 
the  city. 

A  maximum-demand  indicator  installed  for  a  period 
of  two  weeks  showed  the  five-minute  peak  load  to/  be 
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5.5  kw.  The  rate  for  service  is  the  company's  standard 
"power"  rate  based  on  maximum  demand,  which  is  as 
follows : 

Fixed  charge:  $1.25  per  horsepower  per  month,  plus 
3  cents  per  kilowatt-hour  for  the  first  30  kw.-hr.  per 
kilowatt  of  maximum  demand,  2  cents  per  kilowatt-hour 
for  the  next  60  kw.-hr.  per  kilowatt  of  maximum  de- 
mand, 1  cent  per  kilowatt-hour  for  the  next  120  kw.-hr. 
per  kilowatt  of  maximum  demand,  and  the  balance  at 
0.5  cent  per  kilowatt-hour.  Ten  per  cent  discount  is 
allowed  on  the  entire  bill.  The  average  monthly  net 
bill  is  $27.36  per  month,  or  a  return  of  $57.88  per  year 
per  kilowatt  of  maximum  demand.  The  maximum  bill 
for  any  one  month  was  $27.95,  and  the  minimum  bill 
for  any  one  month  was  $26.25.  The  average  load-factor 
on  a  thirty-day,  twenty-four-hour  basis  is  56  per  cent. 

The  Publicity  Value  of  the  Electric  Kitchen 

This  restaurant  installation  has  proved  of  immense 
value  from  an  advertising  standpoint,  both  in  attracting 
business  for  itself  and  in  its  effectual  publicity  for  the 
electric  range.  It  is  patronized  by  rich  and  poor  alike. 
The  prosperous  merchant  who  has  limited  time  for 
lunch  takes  pleasure  in  chatting  with  his  fellow  mer- 
chant while  he  watches  his  order  prepared  right  before 
his  eyes  on  the  electric  range.  The  busy  apple-grower 
finds  this  a  most  convenient  place  to  get  a  quick  meal  at 
any  hour.  The  laboring  man  takes  an  equal  satisfaction 
in  having  his  food  prepared  under  his  own  observation. 
A  casual  visitor  can  at  any  time  of  the  day  or  night 
find  a  group  of  patrons  discussing  the  merits  of  electric 
cooking.  Among  the  patrons  there  are  also  to  be  found 
a  liberal  number  of  traveling  men,  attorneys  and  busi- 
ness men. 

Maud  Powell,  the  violinist,  on  a  recent  visit  to  the 
"Apple  City,"  preferred  the  meals  served  at  this  elec- 
trical restaurant  to  those  of  the  large  hotels.  While 
watching  her  dinner  prepared  she  exclaimed  enthusi- 
astically :  "I  haven't  seen  anything  quite  so  convenient. 
I  am  going  to  have  just  such  a  kitchen  installed  in  my 
home." 

Since  this  restaurant  has  been  in  operation  two  other 
restaurants  in  Hood  River  have  adopted  electric  cook- 
ing, and  it  is  a  safe  prediction  that  within  the  next 
twelve  months  every  hotel  and  restaurant  in  the  city 
will  be  equipped  for  this  modern  culinary  method. 


Three- Cent    Secondary     Rate    to    Encourage 
Electric  Cooking  at  Washington,  D.  C. 

The  Potomac  Electric  Power  Company,  Washington, 
D.  C,  has  inaugurated  a  new  electric  heating  and  cook- 
ing schedule,  the  feature  of  which  is  a  primary  charge 
of  10  cents  per  kilowatt-hour  for  the  first  10  kw.-hr. 
used  during  the  month,  while  for  all  excess  energy  over 
the  first  10  kw.-hr.  3  cents  per  kilowatt-hour  is  charged. 
In  connection  with  this  campaign  the  company  is  selling 
ranges  on  an  easy-payment  plan,  $10  down  and  $5  per 
month. 

During  the  month  of  March  J.  C.  McLaughlin,  man- 
ager of  the  commercial  department  of  the  company,  has 
planned  an  electric  display  for  the  purpose  of  demon- 
strating electric  cooking.  This  show  will  be  operated 
throughout  the  entire  month,  and  it  is  expected  that 
some  20,000  visitors  will  attend  the  demonstration.  As 
a  premium  the  company  will  give  a  small  portable  lamp 
with  each  electric  iron  sold  at  the  regular  price  of  $3. 
The  local  contractors  and  supply  men  have  been  invited 
to  make  exhibits,  and  there  will  be  demonstrations  and 
lectures  each  afternoon  and  evening  on  the  subject  of 
electric  cooking. 


"Houses  Are  Easily  Wired  for  Electricity" 

The  ease  and  cleanliness  with  which  already-built 
dwellings  can  be  wired  for  electric  service  is  well  pre- 
sented in  the  booklet  "Houses  Are  Easily  Wired  for 
Electricity"  which  has  just  been  issued  by  the  publica- 
tions committee  of  the  Commercial  Section  of  the  Na- 
tional Electric  Light  Association  for  use  in  the  coming 
"Wire-your-home"  campaign,  March  15  to  April  15. 
The  booklet  contains  twelve  4%-in.  by  7-in.  pages  and 
is  illustrated  with  a  number  of  halftones  showing  wire- 
men  at  work  and  emphasizing  the  slight  muss  and  inter- 
ference with  the  household  incidental  to  a  modern 
house-wiring  job. 

Following  an  enumeration  of  the  conveniences  and 
advantages  of  electricity  in  the  home,  the  simplicity  of 
the  operation  of  wiring  an  existing  dwelling  is  suc- 
cinctly set  forth  in  these  paragraphs: 

"You  need  not  deny  yourself  and  your  family  the  comforts  that 
electricity  affords — 

"Because  any  house  can  be  wired  without  marring  the  walls  or 
fixtures, 

"And  without  greatly  disturbing  the  routine  of  the  home. 

"The  method  is  simple. 

"The  rugs  are  rolled  back,  one  strip  of  flooring  is  taken  up,  and 
the  wires  are  laid  on  the  beams. 

"Small  holes  are  cut  in  the  side  walls  for  switches,  in  the  ceiling 
around  the  gas  pipe  for  the  wires  that  connect  to  the  fixtures, 
and  in  the  baseboard  for  'outlets.' 

"The  wires  that  connect  with  the  switches,  baseboard  outlets 
and  the  different  floors  are  'fished'  between  the  walls. 

"When  the  job  is  completed  all  the  wires  are  hidden  between 
the  walls  and   under  the  floors. 

"The  switches  cover  the  holes  in  the  side  walls,  and  the  fixtures 
hide  the  outlets  in  the  ceiling. 

"No  one  would  ever  suspect  that  the  wiring  had  not  been  done 
at  the  time  the  house  was  built. 

"There  is  no  discomfort  or  annoyance  to  the  family. 

"And  you  will  be  surprised  when  you  learn  how  cheaply  the 
wiling  can  be  installed." 

The  booklets  are  furnished  with  special  envelopes, 
and  they  cost  to  mail  1  cent  each.  The  booklets  are 
offered  for  sale  by  the  publications  committee  of  the 
Commercial  Section  of  the  N.  E.  L.  A.  and  by  the  Soci- 
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ety   for   Electrical   Development,  Inc.  2(.>  West  Thirty 
ninth  Street,  Wu   Jfork  City,  at  the  following  prices, 

Which    arc    lO.li.     New     York    City,    ami    which     include 

imprinting  the  booklets  with  the  company's  name: 

i'.i    I  coplei   $1 

I  :■    iO 

oi   860  0 

Where    tht>  company's    imprint    is   wanted   mi    the  mi 

velopes  as  well,  an  extra  charge  of  $i.r>o  will  be  made. 


Time-Basis  Versus    Contract  Jobs    in  House- 
Wiring  Work 

"It  is  remarkable  how  business  conditions  have 
changed  in  electrical  contracting,"  said  L.  A.  Fleury,  an 
electrical  contractor  of  421  Massachusetts  Avenue,  In- 
dianapolis, Ind.,  during  a  recent  discussion  of  the 
work  of  the  electrical  contractor  and  methods  of  paying 
for  wiring  work. 

"Twenty  years  ago,  when  we  started  in  business, 
practically  all  work  was  let  by  contract.  If  the  con- 
tractor figured  high  on  the  'element  of  safety'  he  got 
probably  more  than  the  work  deserved,  while  those  who 
figured  too  low  and  found  themselves  'in  a  hole'  played 
even  by  skimping  the  job. 

"After  a  period  of  this  set-price  work,  the  'time-and- 
material'  basis  came  into  vogue,  but  here,  too,  there 
were  unscrupulous  contractors  who  took  advantage  of 
the  people,  and  for  a  while  buyers  were  skeptical  about 
the  new  plan. 

"However,  the  contractor  who  gives  service,  quality 
and  reasonable  prices  has  succeeded  in  educating  the 
public  to  an  understanding  of  the  high  merit  of  the 
'time-and-material'  system,  and  now  most  persons  rec- 
ognize that  this  is  the  logical  way  in  which  to  have  any 
class  of  mechanical  work  done. 

"People  have  learned  that  it  is  best  to  go  to  a  reputa- 
ble firm — one  that  has  demonstrated  by  its  length  of  life 
and  its  constant  growth  that  it  is  worthy  of  every  con- 
fidence— and  pay  only  for  such  time  and  material  as 
they  actually  receive. 

"Ten  years  ago  nine-tenths  of  our  work  was  on  a 
contract  basis.  Now  practically  all  of  it  is  on  the  basis 
of  'pay  only  for  what  you  get.'  In  our  own  case  the  fact' 
that  our  volume  of  business  has  quadrupled  in  five  years 
indicates,  in  our  opinion,  that  our  customers  have  been 
well  satisfied  with  the  'time-and-material'  plan." 


Master-Switch  Control  Circuits  for  Large 

Residences 

By  Fred  Latzer 

While  the  "burglar-lamp"  circuit  using  standard 
three-point  switches  with  single-pole  master-switch  con- 
trol is  satisfactory  for  small  dwellings,  it  has  several 
limitations  when  such  burglar-lamp  protection  is  to  be 
applied  to  installations  in  large  residences.  Obviously, 
either  all  the  lamps  on  a  given  fixture  or  group  of  fix- 
tures must  be  placed  under  the  control  of  the  master 
switch,  or,  if  only  one  or  more  lamps  on  such  a  large 
fixture  are  to  be  master-controlled,  this  smaller  group 
must  be  provided  with  an  independent  local  switch,  or 
these  lamps  under  the  master  switch  must  remain  un- 
lighted  except  when  energized  through  the  master 
switch  itself. 

In  the  case  of  a  large  fixture  or  group,  the  number  of 
lamps  which  may  be  placed  on  the  circuit  is  limited  to 
not  more  than  sixteen  40-watt  lamps.  Consequently  in 
a  residence  of  any  size  two  or  more  single-pole  switches 


would  be  required,  each  Controlling  DOt  more  than  six- 
le<  n  lamps.  [f  the  smaller  group  of  "burglar  lamps" 
mi  the  fixture  is  provided  with  a  special  local  switch,  the 

operation  of  such  switches  la  inconvenieni  and  the  ex 
penditure  for  thee  extra  switches  may  he  considerable 

in  the  case  of  a  large  building.  If,  mi  the  other  hand, 
these  "burglar  lamps"  are  to  be  allowed  to  remain  dark 


Position  1 


Position  11 


FIG.     1 — CONNECTIONS    EFFECTED    BY     SPECIAL    SWITCH 

except  when  energized  through  the  master  switch,  ob- 
jections on  the  score  of  appearance  may  be  interposed. 
A  fixture  with  a  large  number  of  dark  lamps  is  seldom 
tolerated  by  the  architect  unless  these  dark  lamps  can 
be  well  hidden,  and  in  that  case  their  light  is  usually 
very  much  obstructed  and  the  emergency  lighting 
sought  will  be  greatly  interfered  with. 

A  system  has  been  lately  developed,  and  is  now  in 
successful  use  in  several  large  residences,  whereby  the 
defects  above  outlined  are  avoided.  Use  is  made  of  a 
special  switch  for  each  fixture.  This  switch,  which  is 
shown  in  the  accompanying  sketch  (Fig.  1),  takes  the 
place  of  the  usual  local  single-pole  or  double-pole  switch 
and  costs  very  little  more  than  either.  The  sketch  (Fig. 
1 )  shows  the  connections  made  between  terminal  posts 
of  the  switch  for  each  of  the  two  positions.  In  appear- 
ance the  switch  resembles  the  usual  flush-type  switch 
with  two  push-buttons.  Fig.  2  shows  a  complete  wiring 
diagram  of  this  system. 

The  polarities  of  posts  B  and  D  should  be  alike,  other- 
wise with  the  switch  in  position  II  and  the  master 
switch  closed,  the  emergency  lamp  (shown  shaded)  will 
not  light.  In  three-wire  systems  care  must  be  taken  to 
place  all  the  fixtures  having  emergency  lamps  on  one 
side  of  the  system.  This  can  be  easily  done  if  the  wire- 
man  is  made  aware  of  the  requirement  when  connect- 
ing his  circuits  to  the  distribution  boards.  In  con- 
nection with  this  fact  it  may  be  well  to  point  out  that 
circuits  supplying  post  B  may  be  taken  from  the  nearest 
panelboard,  as  many  circuits  being  used  as  necessary. 
It  is  also  well  to  provide  a  separate  circuit  feeding  the 
master  switch,  although  this  is  not  essential.  Of  course, 
only  one  polarity  of  this  circuit  is  used.    It  is  seen  that 
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FIG.    2 — THE    SPECIAL   SWITCH    IN    USE   WITH    BURGLAR   CIRCUIT 

with  the  local  switch  in  position  I  all  lamps  obtain 
current  from  the  local  circuit;  in  position  II  lamps  1, 
2,  3  are  dark  and  lamp  4  is  connected  through  to  the 
master  switch  ready  for  emergency  use.  The  fixture 
then  has  the  appearance  of  being  controlled  from  the 
local  switch  only,  and  all  lamps  are  either  dark  or  burn- 
ing when  the  master  switch  is  open. 
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The  system  as  above  outlined  cannot  be  used  on  fix- 
;ures  controlled  by  three-point  switches.  To  overcome 
his  obstacle  the  following  method  has  been  devised: 
rhe  three-point  switch  at  one  end  is  discarded  and  a 
itandard  four-way  switch  used  instead.  The  switch  at 
me  position  connects  posts  A  to  D  and  B  to  C  in  the 
)ther  position  A  to  C  and  B  to  D.    The  lamps  are  then 
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nQ,.   3 — FOUR-POINT   SWITCH    COMBINED   WITH    MASTER-SWITCH 
CIRCUIT 

•eceiving  current  either  from  the  master  switch  or 
Tom  the  local  supply.  It  is  to  be  noted  that  all  lamps 
>n  each  fixture  thus  controlled  must  be  on  or  off.  This 
s  no  serious  objection,  as  fixtures  so  controlled  are 
isually  in  staircases  and  do  not  contain  more  than  six- 
;een  lamps  in  all. 

When  the  number  of  lamps  does  become  large  special 
levices  must  be  employed.  A  good  example  of  one  is 
it  present  installed  in  a  six-story  residence  on  upper 
?ifth  Avenue,  New  York  City,  the  diagram  of  which 
s  given  in  Fig.  4.  The  emergency  wiring  in  this 
milding  is  divided  into  two  distinct  parts,  one  consist- 
ng  of  lamps  scattered  throughout  the  building,  on 
small  and  large  fixtures,  in  family  bedrooms  and  living 
•ooms.  The  total  number  of  lamps  under  direct  master 
:ontrol  is  about  thirty,  and  they  are  divided  about 
;venly  on  each  leg  of  the  double-pole  master  switch 
[this  switch  is  here  used  as  two  single-pole  switches 
)perated  simultaneously).  The  other  part  of  the  sys- 
;em  consists  entirely  of  lamps  in  halls  and  on  stair- 
:ases  controlled  by  three-point  and  four-point  switches, 
rhe  emergency  master  control  is  accomplished  as  shown 
>n  the  diagram.  The  master  control  wire  is  continued 
;o  a  central  location  and  terminates  at  the  120-volt  relay 
shown.  Shunting  leads  are  also  brought  to  this  loca- 
;ion  from  each  of  the  stair  and  hall  circuits,  these  ter- 
ninating  at  the  relay  contacts  as  shown  for  one  of  the 
lircuits.    When  the  master  control  switch  is  closed  the 
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relay  A  is  energized  and  its  armature  completes  the  cir- 
cuit through  each  of  the  staircase  circuit  relays,  whose 
armature  in  turn  completes  the  shunting  of  the  local 
control  switches  and  so  energizes  all  circuits.  Springs 
return  the  armatures  to  the  open  position  when  the 
master  switch  is  opened. 

This  building  is  equipped  with  a  local  fire-alarm 
signal  system.  The  operation  of  any  station  will  auto- 
matically turn  on  all  the  stair  and  hall  lights  through 
the  closing  of  relay  B's  armature.  This  is  a  very  valua- 
ble addition  to  the  alarm  equipment,  for  it  is  well  known 
that  in  case  of  fire  most  people  become  too  panic-stricken 
to  give  coherent  thought  to  their  actions,  and  the  ex- 
citement of  an  alarm  becomes  very  much  lessened  when 
the  passages  of  the  house  are  brightly  illuminated. 

Any  number  of  variations  of  this  system  may  be  had 
to  fit  the  needs  of  particular  buildings.  The  apparatus 
above  described  costs  very  little,  its  upkeep  expense 
is  nil,  and  the  amount  of  protection  it  gives  is  a  very 
good  insurance. 


An  Elaborate  Flasher  Effect  in  Cleaner's 

Large  Electric  Sign 

A  Denver  (Col.)  dry-cleaning  firm  has  placed  an 
unusually  elaborate  electric  sign  over  the  front  of  its 
store,  in  the  operation  of  which  the  firm's  name  is  first 
flashed  out  in  bold  white  lettering,  extinguished,  and 
relighted  in  reduced  size  in  red  lamps,  which  are  set 
within  the  outlines  of  the  large  white  letters.  During 
the  interval  between  lighting  and  extinguishing  the 
name  in  the  two  sizes,  a  border  around  the  whole  sign 
is  lighted  with  a  zigzag  movement  in  four  colors  spell- 
ing out  the  words:  "Cleaning,  Pressing,  Dyeing  and 
Repairing."  This  advertising  feature  is  in  effect  from 
dusk  until  midnight.  A  space  measuring  15  ft.  by  20 
ft.  is  occupied  by  the  sign. 


Ornamental  Lighting  at  Omaha,  Neb. 

A  striking  example  of  orginality  in  ornamental  light- 
ing is  shown  in  the  accompanying  photograph  of  one 
of  Omaha's  leading  department  stores.  This  interesting 
display  is  achieved  by  the  use  of  twenty-four  750-watt 
gas-filled  tungsten  lamps,  mounted  on  special  cast- 
bronze  ornamental  standards  and  brackets  designed  to 
conform  to  the  architecture  of  the  building.  The  effect 
is  most  pleasing  and  appealing  to  the  eye,  and  the  in- 
stallation has  proved  itself  a  great  attraction  for  the 
Brandeis  store. 


FIG.    4 — RELAY   CIRCUITS    COMBINED    WITH    STANDARD    FOUR- 
POINT    SWITCH    CONNECTIONS 


ORNAMENTAL    LIGHTING    WITH    TUNGSTEN     FIXTURES    ON    THE 
BRANDEIS  STORE,  OMAHA,  NEB. 
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Making  Central  Steam  Heating  Pay 

Aim, .-.ph.  i  lc  S\  i  1 1<  ■  I  in    1  ■     1  .  CondW  l'  'I 

bj  lllinoii  Centra]  Station  Company  on  Different 
Classes  of  Sri  \ 
["he   Urbana   .^    I  lhampaign    I  in.  I    Railway,   1 1 
Electric   Company    has   -i<>   steam-heating  customers, 
who  in  the  aggregate  are  operating  aboul  210,000  sq.  ft. 
of  radiating  surface.    On  this  system  tests  have  been 
conducted  latelj   which,  according  to  J.  II.  Pepper,  the 
company's  superintendent,  show  why  the  steam-heating 
business  baa  not  proved  more  profitable  In  the  past. 

From  the  table  it  will  be  seen  thai  the  customers 
operating  atmospheric  systems  on  a  meter  basis  are 
i)\  far  the  most  profitable  to  the  central  station,  in 
comparing  the  steam  quantities  used  Mr.  Pepper 
pointed  out  the  facl  that  the  date-rate,  one-pipe  cus- 
tomers regulate  their  room  temperatures  by  opening 

or  dosing  windows,  while  those  with  atmospheric  sys- 
tems ust>  the  radiator  valves  to  regulate  the  flow  of 
steam  to  their  radiators. 

The  one-pipe  customers  and  those  designated  as  hav- 
ing "other  systems"  are  not  receiving  the  best  of 
service  in  spite  of  the  fact  that  2-lb.  to  4-lb.  pressure  is 
being  maintained  at  the  services.  The  customers  with 
atmospheric  systems  require  but  from  3-oz.  to  6-oz. 
pressure  to  receive  good  service.    The  atmospheric  sys- 

STEAM-HEAT1NG  SERVICE,  SEASON  1914-15 
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tein  employs  no  cooling  coil,  ye!  the  condensate  going 
to  the  sewn-  varies   in  temperature  between  90  deg. 

Fahr.   and    IIO  deg,    Fahr.      Other   systems   with  cooling 

coils  deliver  the  condensate  to  the  services  al  tempera- 
tures   ranging    he)  ween     Hid    deg.    and    200    deg.    Fahr. 

iii  view  of  the  results  shown  by  the  tests,  Mr.  Pepper 

said    that    the   adoption   Of  the   atmospheric   system    for 
customers'  premises  offered  B  means  of  making  central 

heal ing  a  paving  business. 


How  Cove  and  Fixture  Lighting  Were  Com- 
bined in  the  United  States  National 
Bank  of  Omaha,  Neb. 

A  combination  of  artistic  and  utilitarian  lighting 
equipment  which  harmonizes  with  its  surroundings  and 
at  the  same  time  provides  illumination  that  adequately 
meets  exacting  lighting  requirements  has  been  made  in 
the  new  banking  room  of  the  United  States  National 
Bank  of  Omaha,  Neb.  Indirect  lighting  was  chosen  for 
this  building  because  from  the  architectural  standpoint 
the  lighting  of  the  walls,  ceiling  and  other  decorations 
was  of  importance  in  addition  to  the  adequate  illumina- 
tion of  the  working  plane.  The  several  methods  em- 
ployed in  the  banking  room  have  made  possible  a  con- 
sistent and  uniform  treatment  of  all  spaces  by  the  means 
best  suited  to  each  area.  In  the  public  lobby,  which 
would  be  difficult  to  handle  with  fixtures,  cove  lighting 
was  used  with  excellent  results.  In  the  tellers'  cages 
and  working  spaces  fixtures  were  employed  because  they 
lend  charm  to  the  otherwise  blank  ceiling  spaces  between 
the  beams. 

The  illumination  of  the  public  lobby  is  accomplished 
by  means  of  a  battery  of  eighty-six  reflectors  and  60- 
watt  lamps  extending  around  its  four  sides,  as  explained 
in  detail  in  the  specifications  accompanying  the  illustra- 
tion below.  These  reflectors  are  installed  in  a  cove 
within  the  cornice  at  the  top  of  the  entablature  resting 
on  the  Corinthian  columns. 

In  the  tellers'  cages  and  working  spaces  around  the 
four  sides  of  the  public  lobby  indirect-lighting  fixtures 
contain  400-watt  nitrogen-filled  tungsten  lamps. 


The  lobby  of  the  United  States  Na- 
tional Bank,  Omaha,  Neb.,  measures  78 
ft.  by  34  ft.  in  plan,  the  distance  from 
the  floor  to  the  ceiling  being  40  ft.  The 
cornice  within  which  the  reflectors  are 
placed  is  22  ft.  above  the  floor,  making 
the  throw  of  light  from  the  top  of  the 
reflectors  to  the  ceiling  approximately 
18  ft.  The  central  portion  of  the  ceil- 
ing is  taken  up  by  a  skylight  52  ft.  by 
14  ft.  This  skylight  is  made  of  art- 
glass  panels.  The  equipment  used  in 
the  cove  comprises  X-ray  reflectors 
carrying  60-watt  tungsten  lamps.  In 
all,  eighty-six  units  are  installed,  mak- 
ing the  total  connected  load  in  the  cove 
3160  watts.  The  reflectors  are  spaced 
so  as  to  secure  as  nearly  uniform  il- 
lumination over  the  ceiling  as  possible. 
They  are  tilted  at  a  considerable  angle 
from  the  vertical  to  avoid  a  non-uniform 
or  scalloped  effect  on  the  walls  just 
above.  In  order  that  the  art-glass 
panels  of  the  skylight  might  not  appear 
dead,  reflectors  and  lamps  were  placed 
above  them.  For  this  purpose  fourteen 
reflectors  with  60-watt  tungsten  lamps 
were  installed.  They  were  suspended 
at  a  sufficient  distance  above  the  sky- 
light to  produce  uniform  and  diffuse 
distribution  of  light  over  the  glass  and 
to  eliminate  bright  spots. 


INDIRECT    COVE    AND    FIXTURE    LIGHTING,  UNITED  STATES  NATIONAL  BANK,  OMAHA 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Manufacture  of  Artificial  Ice  by- 
Central  Stations 

isults  Obtained  in  Actual  Practice  in  Germany — Arrangement 
of  Plant,  Cost  of  Production,  and  Profit 

N  view  of  the  increasing  interest  taken  by  American 

central  stations  in  artificial  ice-making  as  a  means 

■  for  improving  the  load-factor  during  the  summer 

mths,  the  record  of  the  results  obtained  in  Germany 

this  field,  recorded  by  Richard  Pabst  in  the  Elektro- 


FIG.    1 — DESIGN    OF    GERMAN    ICE-MAKING   PLANT 

ihnische  Zeitschrift,  Jan.  20,  is  interesting.  The 
o  oldest  German  ice  plants,  which  have  been  in  com- 
jrcial  operation  in  connection  with  central  stations 
r  three  or  four  years,  are  at  Steglitz,  a  suburb  of 
srlin,  and  at  Oberhausen,  in  Rheinland.  The  maxi- 
lm  daily  production  at  Steglitz  has  been  120  tons  of 
$  and  at  Oberhausen  30  tons,  but  the  capacity  of  the 
;ter  plant  is  now  being  doubled.  Fig.  1  shows  the 
rangement  of  the  Oberhausen  plant  (which  produces 
tons  in  twenty-four  hours),  an  installation  typical 
German  practice.  Ammonia  compression  machines 
e  employed. 

To  make  up  a  cost  sheet,  the  ice  plant  may  be  as- 
med  to  be  in  operation  for  4500  hours  during  the 
ar.  In  the  hot  summer  months  it  is  in  operation  for 
enty-four  hours  a  day,  while  in  the  winter  months 
is  operated  for  only  a  few  days  for  ten  or  twelve 
urs.  Fig.  2  gives  the  load  curve  of  the  Steglitz  sta- 
>n  for  the  months  from  April  to  December,  the  ordi- 
tes  being  kilowatt -hours.  Curve  a  gives  the  kilowatt- 
urs  generated  exclusive  of  those  used  for  ice-making, 
irve  6  gives  the  kilowatt-hours  inclusive  of  those  used 
r  ice-making.  The  shaded  areas  therefore  represent 
e  kilowatt-hours  used  for  ice-making.  While  this  con- 
niption becomes  largest  in  July  and  August  (more 
an  80,000  kw.-hr.  each  month),  it  will  be  seen  that 
me  ice  is  also  made  even  in  November  and  December, 
len  less  than  20,000  kw.-hr.  per  month  is  consumed. 
t  both  Steglitz  and  Oberhausen  the  central-station 
counting  department  charges  the  ice  department  for 
ergy  at  the  rate  of  1.5  cents  per  kilowatt-hour.  For 
e  water  which  is  to  be  converted  into  ice  potable 
iter  from  the  municipal  supply  system  is  used  at  a 
arge  of  2.5  cents  per  cubic  meter  ($94.60  per  1,000,000 
il.),  while  for  Ihe  cooling  water  0.75  cent  per  cubic 


meter  ($28.40  per  1,000,000  gal.)  is  charged.  For 
1000  kg.  (2205  lb.)  of  steam  needed  for  separat- 
ing the  ice  blocks  from  the  cell  walls,  75  cents 
is  a  sufficient  charge  if  the  station  pays  $3.50  per 
ton  of  coal  delivered;  for  50  kg.  ice  (110  lb.)  there 
is  needed  2  kg.  (4.4  lb.)  of  steam.  For  a  plant  operat- 
ing 4500  hours  a  year  and  producing  1000  kg.  (2205  lb.) 
of  ice  per  hour,  or  4,500,000  kg.  per  year,  220,500 
kw.-hr.  is  required.  This  gives  a  specific  energy  con- 
sumption of  49  kw.-hr.  per  metric  ton  (2205  lb.)  or 
44.5  kw.-hr.  per  short  ton  (2000  lb.)  of  ice  produced. 

A  cost  sheet  is  given  by  the  author  for  a  plant  having 
a  capacity  of  1000  kg.  (approximately  1  ton)  of  ice 
per  hour.  Five  per  cent  interest  is  charged  on  the 
capital  investment,  10  per  cent  amortization  on  the 
machines,  and  2  per  cent  amortization  on  the  buildings. 
The  total  capital  investment  is  $25,000.  One  machinist 
is  needed  for  the  whole  year  (wages  $450  a  year)  and 
three  additional  men  for  200  days  for  three  hours  and 
two  additional  men  for  100  days  for  three  hours  (wages 
10  cents  per  hour).  In  view  of  these  figures  for  wages 
the  cost  sheet  would,  of  course,  be  different  for  Ameri- 
can conditions.  The  total  yearly  cost  of  operation  (in- 
cluding interest  charges)  is  found  to  be  $8,500,  and  as 
4,500,000  kg.  of  ice  is  produced,  the  total  cost  is  8.6 
cents  per  100  lb.  of  ice.  For  larger  plants  this  cost  may 
be  reduced  to  7.5  cents,  while  for  smaller  plants  it  will 
be  higher.  It  is  very  important,  however,  that  the 
capacity  of  the  ice  plant  be  correctly  adapted  to  the 
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FIG.    2 — LOAD    CURVE    FOR    GERMAN    ICE-MAKING    PLANT 

needs  of  the  municipality  so  that  the  installed  machin- 
ery shall  be  fully  utilized. 

The  author  recommends  that  the  distribution  and 
sale  of  the  ice  to  retail  customers  be  leased  to  a  delivery 
contractor,  who  would  have  to  pay  11  cents  per  100  lb. 
of  ice.  The  profit  to  the  central  station  amounts  to  6.3 
per  cent  on  the  invested  capital,  and  since  in  making  up 
the  cost  sheet  a  charge  of  5  per  cent  interest  on  the 
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capital  had  already  been  made,  the  combined  interest 
is  ii..".  per  cent.  In  addition,  there  la  the  profit  for 
the  sale  of  220,500  kw.-hr.  t<>  the  Ice  department  at 
i.."i  c.'iiis  per  kilowatt-hour.  This  is  figured  oul  to 
amount  to  5.5  per  cent  <>r  the  capital  investment.  The 
final  total  interest  on  tin-  invested  capital  is  therefore 
16.8  per  cent,  which  is  considered  very  satisfactory.    It 

should    ho  added,    however,   (hat    in   making   up   the  cost 

sheet  the  amount  charged  for  "administration"  is  very 
.mall  ($225,  on  the  hasis  of  0.26  cent  for  LOO  lb.  of  ice), 
as  it  is  considered  that  the  management  of  the  central 
station  would  have  very  little  extra  work  due  to  the  ice 

plant. 


Generators,   Motors  and   Transformers 

Single-Phase  Commutator  Motors.  -R.  E.  Hellmund 
AND  J.  D.  DOBSON. — After  discussing  some  fundamental 
principles  of  the  single-phase  commutator  motor,  the 
authors  give  a  classification  of  such  motors  with  pure 
stator  excitation  and  a  single  cross-field  winding  and 
discuss  the  relative  merits  of  the  different  types.  The 
article  is  illustrated  by  numerous  diagrams. — Elec. 
Journal,  March,  1916. 

Lamps  and  Lighting 

Transformer  Diagram. — Ad.  THOMAELEN. — A  math- 
ematical article  on  the  theory  of  the  transformer  dia- 
gram showing  how  the  symbolic  method  of  notation  and 
the  principle  of  inversion  can  be  made  use  of  to  good 
advantage.— Elek.  Zeit.,  Jan.  13,  1916. 

Selecting  Lamps. — VON  GLINSKI. — In  discussions  as 
to  whether  arc  lamps  can  still  compete  with  tungsten 
incandescent  lamps,  the  comparison  is  usually  made  be- 
tween lamps  of  the  same  candlepower  for  both  types. 
But  the  advantage  that  tungsten  lamps  permit  the 
use  of  more  lamps  oi  smaller  candle-power  than  is  pos- 
sible with  arc  lamps  for  the  production  of  the  same 
illumination  is  entirely  lost  sight  of  in  this  way.  The 
author  gives  a  method  of  calculation  which  should  be 
followed  in  any  case  in  which  a  certain  illumination  is 
specified,  whether  the  specification  requires  that  the 
minimum  candle-power  at  any  point  should  not  be  below 
a  certain  value  or  that  the  product  of  minimum  candle- 
power  and  average  candle-power  should  not  be  below  a 
certain  value.  He  gives  simple  formulas  for  determin- 
ing in  any  case  the  most  favorable  candle-power  of  the 
lamp  of  each  type;  in  a  comparison  of  arc  lamps  and 
tungsten  lamps  the  most  favorable  candle-power  should 
be  determined  separately  for  each  type  of  lamp. — Elek. 
Zeit.,  Jan.  6,  1916. 

Tungsten  Arc  Lamps. — A  note  on  a  recent  British 
patent  (No.  11,660,  1915)  of  the  A.  E.  G.  covering 
an  arc  lamp  with  tungsten  electrodes  inclosed  in  an  in- 
ert gas  in  which  the  radiating  surface  of  the  pointed 
cathode  is  made  so  small  that  the  temperature  is  higher 
than  that  of  the  anode,  the  auxiliary  kindling  cathode 
being  made  of  similarly  small  dimensions. — London 
Elec.  Eng'ing,  Feb.  17,  1916. 

Generation,  Transmission  and  Distribution 

Boiler  for  Powdered  Coal. — R.  Turnbull  Mawdes- 
ley. — In  a  continuation  of  an  article  on  the  municipal 
electric  supply  station  of  Johannesburg,  in  the  Trans- 
vaal, a  description  of  the  boiler  plant  is  given.  There 
are  sixteen  boilers,  of  which  fifteen  are  of  usual  types, 
while  the  sixteenth  is  a  Bettington  "atomized-fuel 
boiler"  with  superheater  and  economizer.  This  boiler 
is  capable  of  evaporating  34,000  lb.  of  water  per  hour, 
at  180  lb.  pressure,  with  feed-water  at  85  deg.  Fahr., 
and  of  superheating  the  steam  150  deg.  Fahr.  The 
broad  principle  consists  in  the  use  of  a  vertical  "gas" 
(powdered  coal)    jet  inlet  so  constructed  that  an  um- 


brella-shaped flame  is  produced  within  a  closed  ring  of 

vertical  water  tubes,  which  form  the  main  heating  sur- 
face of  the  steam  producing  plant.  The  illustration 
shows  a  sectional  elevation  and  cross-section  of  the  Bet- 
tington  boiler.  The  coal  is  powdered  by  two  pulver- 
izers situated  directly   in   front  of  the  boiler,  one  being 

driven  by  an  alternating-current  motor  and  the  other  by 

a  direct-Current  motor.  These  pulverizers  also  act  as 
Mowers — and  it  has  been  found  that  one  pulverizer  is 
quite  sufficient  to  supply  fuel  up  to  the  normal  output 
of  the  boiler.  The  air  supply  to  the  pulverizer  is  pre 
heated  by  the  escaping  flue  gases,  and  by  this  mean 
coal  of  15  per  cent  moisture  is  handled  satisfactorily. 
From  the  pulverizer  the  coal  passes  to  a  separator,  the 
larger  and  heavier  particles  returning  to  the  pulverizer 
and  the  finer  fuel  passing  direct  to  the  tuyere,  which  is 
surrounded  by  a  water  jacket  and  forms  a  mud  drum. 


SECTIONAL   ELEVATION    AND   CROSS-SECTION    OF   BOILER   USED   IN 
SOUTH    AFRICAN    MUNICIPAL   STATION 

The  tubes  surrounding  the  combustion  chamber  are 
lined  with  refractory  material  to  within  a  short  distance 
of  the  bottom  header.  No  fireclay  is  used  in  lining  this 
chamber,  the  firebricks  being  merely  stacked  in  position. 
The  ash  of  the  fuel  in  its  passage  through  the  zone  of 
highest  temperature  is  converted  into  liquid  spray, 
which  quickly  fills  up  the  interstices,  and  the  surplus  in 
time  trickles  down  to  the  bottom  edge,  from  which  it 
drips,  in  small  globules,  to  the  ash  pit  below.  The  re- 
sult is  that  the  furnace  keeps  itself  quite  clear  of  slag  at 
all  rates  of  combustion  and  deposits  slag  in  a  manage- 
able form — i.e.,  in  globules  about  V%  in.  in  diameter — 
in  the  ash  pit.  The  heating  up  and  continuous  ignition 
of  the  incoming  stream  of  dust  and  air  is  effected  pri- 
marily by  the  enveloping  sheath    of    the  products  of 
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combustion — a  mixture  of  gases  (C02,  H20  and  N  prin- 
cipally), at  a  temperature  of  about  3000  deg.  Fahr.  This 
"self-igniter"  does  not  change  in  position  more  than  10 
per  cent,  no  matter  how  great  a  velocity  is  given  to  the 
incoming  coarse  "gas"  (coaldust).  The  boiler  is  fired 
up  when  cold  by  means  of  a  Bunsen  coal-gas  jet,  which 
passes  through  the  tuyere.  This  gas  supply  comes  from 
the  neighboring  gas  works.  The  pulverizer  is  run  with 
the  damper  closed  until  a  rich  mixing  is  available,  and 
then  the  full  mixture  is  turned  on.  When  this  coarse 
"gas"  is  ignited  the  Bunsen  flame  is  turned  off  and  the 
fuel  and  air  supply  are  regulated.  It  is  possible  to  put 
this  boiler  on  the  range  within  twenty-five  minutes  of 
lighting  up  from  dead  cold.  As  soon  as  the  fuel  is  shut 
off  the  fire  is  extinguished  like  a  gas  jet,  and  there  are 
practically  no  stand-by  losses. — London  Elec.  Review, 
Feb.  4,  1916. 

Installations,  Systems  and  Appliances 

China. — C.  A.  Middleton  Smith. — An  abstract  of  a 
paper  read  before  the  Hongkong  local  section  of  the 
(British)  Institution  of  Electrical  Engineers  on  electric 
generating  stations  in  China.  The  number  of  Chinese 
who  have  any  idea  of  what  is  meant  by  the  words  "elec- 
trical power  station"  cannot  be  one-tenth  of  1  per  cent 
of  the  population.  Possibly  about  10  per  cent  of  the 
people  have  seen  the  ordinary  electric  lamp,  and  about 
one-tenth  of  that  number  have  seen  a  gas  lamp.  In 
Hongkong  there  are  two  public  electric-supply  com- 
panies. There  are  also  electric  stations  in  Kowloon  and 
Canton,  but  the  great  center  of  electrical  development  is 
Shanghai.  The  Shanghai  generating  station  compares 
most  favorably  with  anything  of  its  kind  in  Europe  or 
America.  The  station  is  steam-driven  with  two  5000- 
kw.  and  two  2000:kw.  turbines.  Quite  recently  the  chief 
engineer  has  suggested  extensions  which  amount  to 
20,000  kw.  It  is  almost  certain  that  this  region  will  be 
the  first  part  of  China  to  develop  works  and  factories 
on  a  large  scale. — London  Elec.  Review,  Feb.  4,  1916. 

Resistors. — The  first  part  of  an  illustrated  description 
of  several  new  designs  of  resistors  built  of  metal  wire 
or  metal  gauze.  The  article  is  to  be  continued. — Elek. 
Anzeiger,  Jan.  23,  1916. 

Wires,  Wiring  and  Conduits 

Zinc  Wire. — An  official  announcement  of  the  German 
Association  of  Electrical  Engineers  on  the  use  of  zinc 
wire.  This  is  now  being  introduced  in  Germany  on 
account  of  the  scarcity  of  copper  and  because  iron  wires 
are  not  always  satisfactory.  The  comparative  figures 
for  copper,  aluminum,  zinc  and  iron  are  as  follows : 

Alu- 
C'opper     minum      Zinc        Iron 
Specific  resistance  at   20   deg.   C. 

in  ohms  per  meter  and  square 

millimeter    0.0178      0.0306      0.0625      0.143 

Conductance    at    20    deg.    C.    in 

Siemens  per  meter  and  square 

millimeter    56.2  32.7  16.0  7.0 

Conductivity      in      per      cent      of 

copper     100.  58.4  28.5  12.5 

Temperature        coefficient        per 

deg.    C 0.004       0.004        0.0039     0.0057 

Rules  are  given  on  the  use  of  zinc  wires  in  house  instal- 
lations and  on  the  use  of  zinc  cables  and  zinc  busbars. 
— Elek.  Zeit.,  Dec.  9,  1915. 

Lead  Cables. — Paul  Humann. — Five  tables  giving 
the  permissible  load  of  lead  cables  with  copper,  alumi- 
num, iron  and  zinc  conductors. — Elek  Zeit.,  Dec.  16, 
1915, 

Electrophysics  and  Magnetism 

Vibrations  from  Straight  Conductors. — J.  A.  Pol- 
lock.— To  a  first  approximation,  Abraham  and  other 
writers  conclude  from   theoretical   considerations   that 


the  wave-length  of  the  disturbance  in  free  ether  due  to 
the  gravest  electrical  vibration  on  a  thin,  straight 
terminated  conductor  is  equal  to  twice  the  length  of  the 
rod.  This  result  is  very  definitely  supported  by  Lord 
Rayleigh  in  opposition  to  the  calculation  of  Macdonald, 
which  makes  the  wave-length  2.53  times  the  length  of 
the  conductor.  The  author  gives  the  results  of  experi- 
ments which  completely  support  Lord  Rayleigh's  view 
and  at  least  imply  the  experimental  verification  of  his 
contention  "that  the  difference  between  the  half  wave- 
length of  the  gravest  vibration  and  the  length  of  the 
rod  (of  uniform  section)  tends  to  vanish  relatively  when 
the  section  is  reduced  without  limit." — Philos.  Maga- 
zine, February,  1916. 

Units,  Measurements  and  Instruments 
Indicating  Frequency  Meter. — G.  Keinath. — In  an 
article  on  recording  instruments  the  author  mentions  a 
new  indicating  frequency  meter  of  the  dynamometer 
type  for  which  an  unusually  high  accuracy  is  claimed. 
As  shown  below,  the  stationary  coil  Sx  is  connected 
in  series  with  the  condenser  C1  and  inductance  L,,  which 
are  proportioned  in  such  a  way  that  resonance  exists 
exactly  at  the  mean  value  of  frequency  in  the  range  of 
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arrangement  of  indicating  frequency  meter 

frequencies  to  be  measured.  In  the  lower  part  of  the 
illustration  the  current  J1  and  the  phase  difference  9, 
between  the  current  and  voltage  are  plotted  as  functions 
of  the  frequency.  The  movable  coil  consists  of  two 
superimposed  windings  s.,  and  s,;  one  of  these,  s,,  is 
short-circuited  over  a  resistance  or  inductance,  while 
the  other  coil  s,  is  in  series  with  the  condenser  C,  (or 
self-inductance)  and  connected  across  the  line  the  fre- 
quency of  which  is  to  be  determined.  The  leads  of  the 
movable  coil  have  no  directive  force.  The  only  directive 
force  is  due  to  the  short-circuited  coil  ss,  which  tends  to 
place  the  movable  system  perpendicular  to  coil  S,.  At 
mean  frequency  the  torque  is  zero  and  the  movable  sys- 
tem s2,  s3  is  perpendicular  to  the  coil  Sx.  At  lower  fre- 
quencies the  torque  is  positive,  at  higher  frequencies  it 
is  negative. — Elek.  Zeit.,  Dec.  15,  1915. 

Telegraphy,  Telephony  and  Signals 

Microphones. — P.  O.  Pedersen. — The  conclusion  of 
his  illustrated  paper  on  microphones  and  microphonic 
contacts.  In  the  present  installment  the  theory  of  mi- 
crophonic carbon  contacts  is  given.  It  is  based  on  the 
following  hypotheses:  The  product  of  contact  re- 
sistance Rs  and  contact  area  a  is  independent  of  the 
contact  pressure,  P,  provided  the  current  /  through  the 
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contacl  is  small.  The  contact  resistance  />'  depend  on 
the  currenl  according  to  the  Formula 

bRj 
a  r 

when"  a  is  the  Bpeciflc  contact  resistance  for  small  cur 
rents  ami  />  is  a  constant.  The  author  gives  the  theory 
t>i'  the  relation  between  contacl  resistance  ami  pressure, 
the  relation  between  resistance  ami  size  of  grains,  and 
the  relation  between  resistance  ami  strength  of  current. 
it  is  shown  that  his  hypotheses  arc  .instilled  iii  so  far 

as  h  and  8  arc  constants.  Further  progress  in  the  study 
el'  microphonic  action  most  coiiie  from  an  investigation 
of  the  physical  nature  of  these  two  constants.      London 

Electrician,  Feb.  4,  1916. 

Printing  Telegraphy. — H.  H.  Harrison. — The  con- 
clusion of  his  long  illustrated  paper  on  the  principles 
of  modern  printing  telegraphy  read  before  the  (British) 
Institution  of  Electrical  Engineers.  An  account  of  the 
extended  discussion  which  followed  is  also  given. — Lon- 
don Electrician,  Feb.  11,  1916. 

Miscellaneous 

Electric  Welding  and  Heating. — In  a  continuation  of 
the  illustrated  serial  on  electric  welding  different  proc- 
esses of  resistance  welding,  spot  and  seam  welding  and 
electro-percussive  welding  are  discussed.  Reference  is 
made  to  a  peculiar  "electrolytic  welding  process"  which 
is  used  for  special  heating  purposes.  The  Hohe  elec- 
trolytic welding  process  is  interesting,  but  not,  so  far 
as  the  writer  is  aware,  of  any  great  practical  impor- 
tance. The  work  to  be  heated  is  connected  as  cathode 
(or  held  in  tongs  with  insulated  handle)  in  an  elec- 
trolytic vat  which  may  have  a  special  anode  plate  or  be 
itself  the  anode.     The  electrolvte  may  be  diluted  sul- 


phuric acid,  a  solution  of  sodium  carbonate,  a  solution 
Of  borax  and  potassium  carbonate,  or  a  solution  of  so- 
dium and  potassium  chlorides  and  carbonates.  The  only 
requirements  are  that  it  be  a  low-resistance  electrolyte 
ami  yield  hydrogen  on  electrolysis.  The;  heating  vat  is 
connected  in  a  100-200-volt  circuit,  and  the  work  rap- 
idly becomes  coated  with  a  layer  of  gas  bubbles,  which 
olfer  such  resistance  that  white  heat  is  easily  attained. 
The  process  is,  however,  only  a  heating  process,  ami 
welding  is  supposed  to  be  done  on  an  anvil,  so  that  the 
method  is  practically  limited  to  wrought  iron  and  mild 
steel.  Obviously  there  is  necessarily  considerable  loss 
of  heat,  to  the  detriment  of  efficiency.  The  most  useful 
application  of  the  method  appears  to  be  to  annealing 
and  tempering — either  rods,  tools  or  wire.  The  work  is 
heated  as  above,  and  quenched  simply  by  cutting  off  cur- 
rent altogether  or,  in  the  case  of  wire,  by  passing  the 
latter  beyond  the  current-carrying  zone.  While  hot,  the 
work  is  incased  in  a  film  of  reducing  gas,  so  that  scal- 
ing and  blistering  is  impossible. — London  Elec.  Review, 
Feb.  4,  1916. 

Conduction  Through  the  Human  Body. — G.  Bucky. — 
With  respect  to  the  passage  of  an  electrical  current 
through  the  human  body,  the  resistance  of  the  different 
tissues  and  the  complicated  arrangement  of  the  tissues 
with  respect  to  each  other  are  of  great  importance. 
The  conditions  are  very  complicated  and  the  physician 
should  understand  them  clearly  if  he  wants  to  produce 
certain  results.  For  the  electrical  engineer  the  subject 
is  of  interest  as  involving  a  full  and  detailed  explanation 
of  electrical  accidents. — Elek.  Zeit.,  Dec.  23,  1915. 

Spain. — Statistical  tables  giving  the  imports  of  elec- 
trical and  similar  goods  into  Spain  during  the  years 
1914  and  1913.— London  Elec.  Review,  Feb.  4,  1916. 


Book  Reviews 

Color  and  Its  Applications.  By  M.  Luckiesh.  New 
York:  D.  Van  Nostrand  Company.  344  pages, 
129  illus.,  4  color  plates.  Price,  $3. 
Into  the  engaging  fields  of  color  and  of  color  phe- 
nomena in  vision  Mr.  Luckiesh's  book  lights  new  paths. 
The  author  is  to  be  congratulated  upon  its  complete 
and  scientific  treatment  of  its  subject  no  less  than  upon 
the  easy  presentation  and  development  of  material 
necessarily  complex.  While  the  handling  is  such  as  to 
make  the  volume  of  perhaps  greatest  practical  utility 
to  the  illuminating  engineer — whose  horizon  is  bound 
to  be  considerably  broadened  and  his  library  enhanced 
by  the  possession  of  this  work — its  pages  present  an 
array  of  observations  of  phenomena,  physical  facts, 
data,  etc.,  which  will  interest  any  scientific  reader  or 
student,  and  particularly  the  physicist.  Considerations 
of  theory  and  analysis  of  the  pure  physics  and  physi- 
ology of  problems  in  light  and  color  provide  the  ground- 
work of  the  subject,  but  the  needs  of  the  lighting  prac- 
titioner are  also  satisfyingly  met  with  an  array  of 
methods,  experience  data,  formulas,  curves  and  rec- 
ords, all  ready  for  practical  use.  In  addition  to  collect- 
ing and  compiling  the  work  of  many  other  observers 
(to  whom  due  credit  is  given)  the  author  has  set  down 
many  original  data,  observational  results  and  conclu- 
sions, based  upon  his  own  researches  with  the  unstinted 
facilities  of  an  admirable  laboratory.  In  view  of  the 
original  work  set  forth,  the  chapters  on  the  production 
of  artificial  daylight  and  the  use  of  color  in  lighting 
interiors,  canvases  and  specially  prepared  compositions 
will  be  read  with  particular  interest.  A  clear  bold- 
face type  and  anti-glare  paper  stock  make  the  book, 
moreover,  a  thing  of  comfort  for  night  reading  by  lamp- 
light. 


Wheeler  Post  and  Pole  Chart.     Published  by  J.  R. 

Wheeler,     electrical     engineer,     Bellevue,     Idaho. 

Price,  50  cents. 
The  author  of  this  chart  has  arranged  the  basic  facts 
pertaining  to  the  decay  of  wood  and  methods  of  pre- 
venting it  for  convenient  reference  and  use.  The  na- 
ture of  decay  of  poles  and  posts  is  described  and  a  brief 
summary  given  of  preservatives  and  processes  used  in 
the  United  States  to  check  the  decay  of  wood.  A  proc- 
ess devised  by  the  author  for  treating  poles  and  posts 
with  creosote  and  an  asphalt  is  described  in  detail,  giv- 
ing the  cost  of  applying  the  remedy.  Revised  official 
specifications  of  the  Western  Red  Cedar  Association 
for  standard  telegraph,  telephone  and  electric-light 
poles  are  also  included.  The  chart  is  15  in.  by  18  in., 
ready  for  mounting. 


Books  Received 

The  Universe  and  the  Atom.  By  Marion  Erwin. 
New  York:  D.  Van  Nostrand  Company.  314  pages,  58 
illus.     Price,  $2. 

Metal  Statistics  for  1916.  Ninth  annual  edition. 
New  York:  The  American  Metal  Market  Company.  336 
pages.    Price,  50  cents. 

The  Authentic  History  of  the  United  States  Steel 
Corporation.  By  Arundel  Cotter.  New  York:  The 
Moody  Magazine  &  Book  Company.     232  pages,  illus. 

Oxy-Acetylene  Welding  and  Cutting.  Electric  Forge 
and  Thermit  Welding.  By  Harold  P.  Manly.  Chicago: 
Frederick  J.  Drake  &  Company.  216  pages,  56  illus. 
Price,  $1. 

Taschenbuch  fur  Monteure  Elektrischer  Beleuchtungs 
Anlagen.  By  Von  Gottlob  Lux  and  Dr.  C.  Michalke. 
Munich  and  Berlin:  R.  Oldenbourg.  298  pages,  213 
illus.     Price,  3  marks.  , 
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J.  B.  OLSEN 


James  B.  Olsen,  who  has  been  ap- 
tointed  general  sales  manager  of  the 
labirshaw  Electric  Cable  Company, 
Jew  York  City,  formed  recently  by  the 
onsolidation  of  the  Habirshaw  Wire 
lompany,  the  Electric  Cable  Company 
nd  the  Waterbury  Company,  has  been 

well-known  figure  in  the  electrical 
Are  and  cable  business  for  many  years. 
le  first  entered  this  field  in  the  sales 
epartment  of  the  New  York  Insulated 
Vire  Company,  and  for  twenty  years 
/as  a  member  of  the  sales  organization 
f  the  Habirshaw  Wire  Company,  hav- 
ng  served  the  last  eighteen  years  of 
his  period  as  its  sales  manager. 

N.  Kishi,  superintendent  and  elec- 
rical  engineer  of  the  Osaka  Electric 
iight  Company,  Osaka,  Japan,  is  now 
i  the  United  States  on  a  tour  of  in- 
pection  of  central-station  lighting 
roperties. 

E.  Thurnauer  of  Paris,  France,  a 
rell-known  electrical  engineer  of 
'ranee  and  the  European  representa- 
ive  of  the  General  Electric  Company, 
as  been  touring  the  United  States 
ince  November  and  is  now  in  the  Pa- 
ific  Northwest.  As  one  of  the  officials 
f  a  big  French  electrical  equipment 
ompany  and  managing  director  of  the 
mnibus  company  which  handles  the 
raffic  of  Paris,  M.  Thurnauer  has  come 
i  closer  contact  with  the  war  than  the 
verage  citizen  and  declares  that  one  of 
he  most  interesting  revelations  of  the 
truggle  has  been  the  adaptation  of 
lectricity  and  motor-driven  vehicles  to 
?ar  uses. 

Samuel  Insull,  president  of  the  Com- 
lonwealth  Edison  Company  of  Chi- 
ago,  at  a  dinner  given  for  him  at  the 
luditorium  Hotel  in  that  city  March 
,  received  a  diploma  as  an  honorary 
ellow  of  the  Royal  Colonial  Institute 
f  London.  This  distinction,  it  is  said, 
as  been  conferred  only  six  times  dur- 
ng  the  organization's  fifty  years  of  ex- 
stence.  The  other  recipients  of  the 
onor,  who  were  all  subjects  of  Great 
tritain,  were  Prince  Christian,  Field 
larshal  Lord  Roberts,  Joseph  Cham- 
berlain, Lord  Curzon  and  the  Duke  of 
'onnaught,  Governor-General  of  Can- 
da.  Mr.  Insull  is  the  first  citizen  of 
he  United  States  to  receive  an  honor- 
ry  fellowship  in  this  body,  which  was 
rganized  to  bring  together  the  lead- 
ig  men  of  Britain  and  her  possessions. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


C.  M.  Brewer,  manager  of  the  West- 
ern States  Gas  &  Electric  Company, 
Richmond,  Cal.,  has  been  elected  a 
director  of  the  reorganized  Chamber  of 
Commerce  of  Richmond. 

A.  E.  Smith,  formerly  assistant  sec- 
retary and  assistant  treasurer  of  the 
Electric  Bond  &  Share  Company,  has 
been  elected  treasurer  and  assistant 
secretary  of  the  company. 

E.  A.  West,  who  has  been  efficiency 
engineer  of  the  Portland  Railway,  Light 
&  Power  Company  at  Portland,  Ore., 
for  several  years,  has  accepted  the 
position  of  chief  engineer  for  the  Den- 
ver Tramways  Company.  When  F.  W. 
Hild  became  vice-president  and  general 
manager  of  the  latter  company,  Mr. 
West  went  to  Denver  to  superintend  a 
number  of  changes  Mr.  Hild  desired  to 
make  and  was  at  that  time  offered  the 
position  which  he  has  just  accepted. 

Richard  H.  Tillman,  who  has  just 
been  appointed  manager  of  the  new- 
business  and  merchandise  department 
of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore,  Md., 
has  been  a  member  of  the  commercial 
department  of  that  company  since  1909, 
when  he  entered  the  organization  as 
industrial  engineer.  In  1914  Mr.  Till- 
man was  appointed  superintendent  of 
power  sales  of  the  company,  and  in 
1915  the  commercial  work  of  the  in- 
dustrial   gas    department   of   the   com- 


R.  H.  TILLMAN 


pany  was  also  placed  in  his  charge. 
Mr.  Tillman  is  a  graduate  of  the  North 
Carolina  College  of  Agriculture  and 
Mechanical  Arts  at  Raleigh,  class  of 
1906.  The  two  years  after  his  gradu- 
ation were  spent  in  the  testing  depart- 
ment of  the  General  Electric  Company 
at  Schenectady,  and  in  1908  he  joined 
the  engineering  department  of  the 
Rochester  (N.  Y.)  Railway  &  Light 
Company,  being  appointed  associate 
engineer  of  the  company  in  1909. 


Edwin  A.  Barrows,  who  has  just  been 
elected  president  of  the  Narragansett 
Electric  Lighting  Company,  Providence, 
R.  I.,  succeeding  Howard  0.  Sturges, 
who  resigned  because  of  ill  health,  was 
formerly  vice-president,  secretary  and 
treasurer  of  the  company.  Mr.  Bar- 
rows had  previously  served  as  secre- 
tary-treasurer for  some  years  and  in 
March,  1915,  was  elected  also  vice- 
president  of  the  company,  following 
Mr.  Sturges'  elevation  to  the  presi- 
dency. Mr.  Barrows  will  continue  to 
devote  his  entire  time  to  the  executive 
management  of  the  company,  which  has 
recently  been  undergoing  remarkable 
expansion  and  growth. 

E.  W.  Hill,  formerly  treasurer  and 
assistant  secretary  of  the  Electric  Bond 
&  Share  Company,  has  been  elected  a 
vice-president  of  the  company. 


Obituary 

Henry  W.  Pope,  an  early  operator  of 
electric-lighting  plants  in  Brooklyn, 
N.  Y.,  and  p  Mother  of  Ralph  W. 
Pope,  honorary  secretary  of  the  A.  I. 
E.  E.,  died  at  Bellerose,  L.  I.,  Feb  29, 
at  the  age  of  sixty-eight  years.  Mr. 
Pope  was  a  Civil  War  telegrapher  and 
an  old-time  associate  of  Thomas  A. 
Edison.  For  many  years  prior  to  his 
death  he  had  been  a  member  of  the 
American  Telephone  &  Telegraph 
Company's  organization. 

Col.  John  C.  Hooven,  president  of  the 
Hooven,  Owens  &  Rentschler  Com- 
pany, engine  builders,  Hamilton,  Ohio, 
and  founder  of  the  Dayton  Rubber 
Company  and  the  American  Frog  & 
Switch  Company,  died  at  his  home  in 
Hamilton,  March  1,  at  the  age  of  sev- 
enty-three. Colonel  Hooven  was  a 
volunteer  in  the  Ohio  infantry  during 
the  Civil  War.  In  1882  in  his  plant, 
which  had  previously  been  devoted  to 
the  manufacture  of  threshing  machines, 
he  began  the  building  of  stationary 
engines,  retaining  from  the  first  per- 
sonal supervision  over  both  the  engi- 
neering and  commercial  work  of  his 
company,  which  during  the  thirty- 
four  years  since  has  constructed  some 
of  the  largest  steam  and  gas  engines 
ever  built.  Colonel  Hooven  is  survived 
by  four  sons,  including  C.  E.  Hooven, 
manager  of  the  company. 
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NEW   APPARATUS  AND  APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  I  In-  Electrical  Field 


Automatic  Motor-Driven  Typewriter  for  Printing  Form  Letters 


Form   or  circular   letters   written   on   the   ordinary 

duplicating  machines  With  the  name,  address  and  salu- 
tation "idled  in"  on  the  typewriter  or  Prom  a  name- 
plate  seldom  receive  the  attention  from  the  recipient 
that  a  letter  entirely  written  on  the  typewriter  does. 
The  difference  in  typing  between  the  filled-in  material 

and  that  printed  on  the  duplicating  machine  is  usually 
quite  marked.  Of  course,  in  large  business  houses, 
where  numbers  of  form  letters  are  being  sent  out  every 
day,  it  is  next  to  impossible  to  have  every  letter  indi- 
vidually   typewritten    in    the    ordinary    hand-operated 


MOTOR-DRIVEN    TYPEWRITER   THAT    PRINTS    LETTERS    FROM    PER- 
FORATED  SHEET 

manner.  The  advent,  therefore,  of  an  automatic  elec- 
trically driven  machine  which,  as  far  as  results  are 
concerned,  produces  a  letter  that  bears  all  the  marks  of 
one  printed  by  hand,  the  fill-in  details  being  taken  care 
of  by  hand  on  the  same  machine,  is  particularly  worthy 
of  note  and  should  be  of  first  importance  as  an  office 
appliance  in  every  up-to-date  business  establishment. 

In  the  accompanying  illustration  is  shown  a  motor- 
driven  typewriting  machine  the  operation  of  which  is 
automatic  and  is  controlled  by  a  perforated  "master 
sheet."  A  1  20-hp.  motor  is  utilized  to  operate  the 
automatic  mechanism.  The  master  sheets  are  pre- 
pared on  what  is  called  a  perforating  machine,  which  is 
equipped  with  an  ordinary  standard  keyboard.    The  copy 


produced  is  not  in  type  but  in  the  form  of  perforations 
placed  upon  a  roll  of  strong  paper  similar  to  the  per 
1  orated  rolls  of  the  player-piano.  A  "master  letter" 
( ;ui  be  made  in  about  the  same  time  as  it  would  take  to 
write  a  letter  on  a  typewriter,  and  this  master  letter 
can,  it  is  claimed,  be  used  indefinitely.  The  complete 
equipment  consists  of  a  standard  typewriter  of  any 
special  style  or  type  desired,  an  automatic  operating 
device  connected  to  the  typewriter,  the  perforator 
mounted  on  a  stand,  and  a  six-drawer  sanitary  type- 
writer cabinet.  The  typewriter  is  so  designed  that  it 
can  also  be  operated  by  hand  if  desired. 

When  a  record  has  been  prepared  on  the  perforator 
it  is  placed  on  the  drum  of  the  automatic  typewriter  in 
such  a  way  that  pins  on  the  drum  match  marginal  per- 
forations on  the  record  paper.  Grooves  are  provided 
on  the  drum  which  run  the  full  length  from  end  to  end, 
and  the  holes  on  the  record  come  directly  over  these 
slots.  Immediately  above  the  drum  there  are  fifty 
levers,  in  the  end  of  each  being  a  small  pin  which  rests 
on  the  record  paper  and  rides  thereon  when  the  drum 
is  revolving.  As  soon  as  a  hole  comes  under  this  pin  in 
the  lever,  the  pin  drops  through  the  hole  into  the  slot 
in  the  drum,  and  as  the  drum  is  revolving,  the  lever  is 
pushed  lengthwise  forward  just  in  time  for  a  moving 
part,  called  the  rocker  bar,  to  become  engaged  and  tip 
up  the  end  carrying  the  pin.  The  pin  is  removed  from 
the  slot  and  at  the  same  time  the  end  is  tipped  up  and 
the  other  end  is  pulled  down.  The  latter  end,  being 
connected  by  means  of  a  hanger  to  the  key  levers  of  the 
typewriter,  causes  the  type  bar  to  be  tripped  and  the 
letter  to  be  printed.  If  any  mistakes  are  made  in  cut- 
ting the  record,  they  will  show  on  the  letter  and  can 
easily  be  corrected.  The  machine  goes  on  writing  until 
a  stop  or  "motor-control"  hole  comes  along,  when  it  will 
automatically  be  stopped.  This  stop  can  take  place  any- 
where desired;  for  instance,  in  the  body  of  a  letter  a 
name,  a  sentence,  a  line  or  even  a  whole  paragraph  car. 
be  inserted  by  the  operator  using  the  keys  of  the  type- 
writer and  then  pressing  the  motor-control  button, 
when  the  machine  will  take  up  where  it  left  off  and 
finish  the  letter,  stopping  at  the  end.  The  operatoi 
then  removes  the  finished  letter,  inserts  another  letter- 
head, puts  on  the  date,  address  and  salutation,  anc 
presses  the  motor-control  button,  the  machine  finish 
ing  the  job  and  producing  an  actually  typewritten  letter 
The  machine  writes  from  100  to  120  words  a  minute 

The    automatic    typewriter    is    being    made    by    th< 
Hooven,  Owens  &  Rentschler  Company,  Hamilton,  Ohio 


Rotary  Check  Valves  Suitable 
for  Pumps  on  Pressure  Lines 

A  line  of  rotary  check  and  suction 
valves  varying  in  size  from  %  in.  to 
24  in.,  said  to  be  self-cleaning  and  self- 
grinding  and  well  adapted  for  use  in 
electric  power  stations,  with  centrif- 
ugal or  turbine  pumps,  on  pressure 
systems,  etc.,  has  been  developed  by  the 
Smolensky  Manufacturing  Company, 
932  Garfield  Building,  Cleveland,  Ohio. 


The  valves  are  designed  to  work  under 
extreme  pressures.  When  in  operation 
the  valve  plugs  revolve,  and  for  that 
reason  the  valves  are  self-grinding. 
The  manufacturer  directs  attention  to 
the  fact  that  the  valves  are  of  simple 
construction  and  light  in  weight.  The 
seat  of  each  valve  has  been  made  part 
of  the  pipe  or  casing,  thereby  eliminat- 
ing the  need  of  separate  valve  seats. 
Separate  guides  have  also  been  done 
away  with,  and  the  valve  itself  is  made 


in  one  piece.  The  valve  is  of  skeletal1 
form  and  is  hollow  or  cup-shaped,  hav 
ing  a  closed  bottom  and  ribbed  open 
ings  on  the  sides  through  which  th> 
fluid  flows.  The  seating  edge  of  th' 
valve  is  rounded,  while  the  valve  sea 
has  a  straight  bevel,  thus  insuring,  it  i 
claimed,  quick,  accurate  and  tight  clos 
ing  under  very  slight  pressure.  Th 
casing  consists  of  a  single  castini 
having  no  cross-pieces.  In  the  smal 
sizes   valves    are   made   of   pure   Lak 
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opper.  The  intermediate  sizes  are  pro- 
ided  with  iron  housings  with  valve 
eats  of  pure  Lake  copper,  the  valve 
roper  being  made  entirely  of  this 
letal.  The  very  large  sizes,  such  as 
he  24-in.  types,  are  equipped  with  iron 


been  in  operation  for  over  four  months 
in  the  power  station  of  the  Cleveland 
Electric  Illuminating  Company  of 
Cleveland,  Ohio. 


Check  Valve  housing  Secti9n  AA 

[G.    1 — CAST-BRONZE    VALVE    FOR    400-LB. 
WORKING  PRESSURE 

ousings  and  valves  of  the  same  metal, 
ut  are  provided  with  valve  seats  of 
ure  Lake  copper  and  renewable  cop- 
er rings  on  the  seat  ends  of  the  valves. 
n  account  of  the  comparatively  small 
mount  of  back  pressure  required  to 
ose  one  of  these  valves,  they  will  do 
hcient  work  at  any  angle,  it  is 
aimed,  even  with  the  valve  seats  up- 
ard  in  vertical  connections.  They  also 
ork  satisfactorily  in  horizontal  po- 
tions. 

The  pressure  of  the  contents  of  the 
ipe  always  holds  the  plug  in  a  central 
asition,  it  is  pointed  out,  with  an  equal 
)ace  all  around  it,  thus  allowing  a  free 
issage  to  small  particles  of  solid  mat- 
:r.  This  feature  is  also  applicable  to 
le  suction  valve.  The  suction  valves 
re  designed  to  do  the  work  of  two 
leek  valves,  having  both  inlets  and 
ltlets.  The  suction  valves  are  made 
p  of  three  pieces,  the  casing  and  two 
lugs.  No  pressure  is  lost  at  the  plugs 
!  the  suction  valve,  the  manufacturer 


FIG.  2 — 250-LB.  CHECK  VALVE 

aims,  as  they  present  a  flat  and  even 
irface  to  the  contents  of  the  pipe.  In 
ig-  1  is  shown  a  diagrammatic  view 
a  cast-bronze  check  valve  designed 
r  a  working  pressure  of  400  lb.  In 
ig-  2  is  shown  a  valve  designed  for  a 
earn    pressure    of   250   lb.    which   has 


Electrically  Operated  Deep- 
Well  Pump 

The  "Paul  type  H"  deep-well  pump, 
as  it  is  called,  illustrated  herewith,  has 
been  developed  for  service  where  a  sim- 
ple and  light  pump  is  required.  The 
outfit  is  mounted  on  a  rigid  cast-iron 
base  as  shown  and  is  provided  with  two 
strong  steel  columns  which  act  as  a 
frame  and  guides.  The  main  bearings 
as  well  as  the  bearings  of  the  interme- 
diate shaft  are  securely  clamped  onto 
these  columns,  permitting  the  gears  to 
be  accurately  adjusted.  The  interme- 
diate shaft  carries  a  belt  wheel  at  one 
end  and  at  the  opposite  end  a  steel  pin- 
ion meshing  with  the  main  gear  at  the 
end  of  the  center  crank  shaft.     The  con- 


MOTOR-DRIVEN   DEEP-WELL  PUMP 

necting  rod  is  attached  to  a  solid  cross- 
head  with  large  bearings  guided  upon 
the  columns.  The  cross-head  forms  an 
oil  pocket  around  the  cross-head  pin  and 
has  oil  retainers  at  the  columns,  insur- 
ing ample  lubrication,  it  is  declared, 
with  little  attention.  The  differential 
plunger  is  threaded  into  the  cross-head, 
passes  through  a  packed  stuffing  box  in 
the  water  head,  and  is  tapped  below  for 
the  sucker  rod.  The  water  head  is 
bolted  to  the  bedplate  and  is  tapped  for 
the  drop  pipe.  By  disconnecting  the 
differential  plunger  the  head  can  be  re- 
moved without  disassembling,  leaving 
the  water  head  and  well  parts  free  to  be 
pulled  up.  The  differential  plunger 
equalizes  the  load  and  makes  the 
pump  double-acting,  delivering  an  equal 
amount  of  water,  it  is  asserted,  on  each 
stroke.  A  simple  air  compressor  is  op- 
erated directly  from  the  cross-head,  de- 
livering air  into  the  water  head  for 
charging  pneumatic  tanks.  It  is  put 
out  of  action  by  opening  a  by-pass  con- 
trolled by  a  thumbscrew.  The  outfit  is 
being  placed  on  the  market  by  the  Fort 
Wayne  (Ind.)  Engineering  &  Manufac- 
turing Company. 


Pumping  Outfit  for  Unloading 
Oil  Tank  Cars 

At  oil-tank  stations  where  two  or 
more  different  kinds  of  oils  are  stored 
outfits  like  the  one  illustrated  are  being 


TWO   PUMPS   MOUNTED  ON   SINGLE  BASE 

used  for  transferring  the  oil  from  the 
tank  cars  to  the  storage  tanks.  The 
"1668"  outfit,  as  it  is  called,  which  is 
made  by  the  Goulds  Manufacturing 
Company,  Seneca  Falls,  N.  Y.,  and  is 
adapted  for  electric  drive,  consists  of 
two  6-in.  by  6-in.  "pyramid"  single- 
cylinder,  single-acting  piston  pumps 
mounted  on  one  base  with  a  pulley  be- 
tween. The  shafts  of  both  pumps  are 
fitted  with  jaw  clutches  so  that  the 
pumps  may  be  operated  separately  or 
both  at  the  same  time.  As  it  is  not 
convenient  always  to  clean  the  pumps, 
the  outfit  is  said  to  be  well  adapted  for 
such  service,  because  a  certain  pump 
can  always  be  used  for  handling  the 
same  oil. 


Electrically  Heated  Hand  Pal- 
let for  Bookbinders 

William  H.  Dalton  &  Company,  4 
Charlotte  Street,  Salem,  Mass.,  have 
developed  an  electrically  heated  tool 
which  is  designed  to  take  the  place  of 
the  hand  pallets  largely  employed  in 
the  bookbinding  trade  and  usually 
heated  over  a  gas  stove.  The  electri- 
cally heated  pallet  is  advantageous,  be- 


ELECTRIC   HAND   PALLET 

cause  within  a  few  minutes  after  the 
current  has  been  turned  on  all  the  heat 
that  is  neededis  produced  and  the  tem- 
perature of  the  device  can  thereafter  be 
maintained  constant.  Of  course,  with 
the  electrically  operated  pallet  no  inter- 
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ruptiona  In  tin-  work  are  necessarj  (<<<■ 
heating)  at  In  the  ease  with  those  pal 
lata  which  are  heated  <>n  a  stove.  The 
saving  of  time  thus  effected  allow  for 
a  larger  production  within  a  given  pe- 
riod.    Furthermore,  there  is  no  dirt,  as 

is  the  case  when   tin-  pallet   is  heated  on 

a  gas  stove.    The  type  employed  with 

the  pallet  can  he  easily  and  quickly 
changed)  it  is  declared,  a  halt'  turn  of 
either  one  of  the  thunih  screws  shown 
in  the  illustration  herewith  releasing  it, 
as  the  jaws  work  in  opposite  directions 

on  a  left-hand  and  right-hand  screw. 
Being  made  for  the  most  part  of  alumi- 
num, the  pallet  is  light  and  easy  to 
handle.  Special  provision  has  been 
made  to  insulate  the  wooden  handle 
thoroughly  so  that  it  is  possible  to  oper- 
ate the  device  continuously  without  any 
discomfort  from  heat.  The  energy  con- 
sumption is  small,  only  110  watts  being 
used.  The  device  is  designed  to  oper- 
ate from  an  ordinary  lighting  socket 
and  can  be  controlled  by  a  small  rheo- 
stat. 


Flexible  Armored  Cable  and 
Vapor-Proof  Fixture 

"Steelite"  cable  is  armored  and  is 
flexible,  and  carries  No.  18  PWP  cord, 
as  it  is  called.  The  armor  is  formed 
from  a  steel  ribbon  having  interlocking 
flanges,  which  give  it  a  maximum  of 
strength  and  flexibility,  it  is  asserted. 
It  is  electro-galvanized  to  prevent  rust- 
ing. The  cable  is  said  to  be  as  flexible 
as  a  rope  and  light  and  easy  to  handle; 
it  is  also  claimed  that  it  will  not  kink 
or  tangle.  The  outside  diameter  of  the 
cable  is  0.5  in.,  the  tensile  strength  100 
lb.  per  square  inch,  and  the  weight  1.0 
oz.  per  foot.  It  can  be  formed  in  a 
loop  having  an  internal  diameter  of 
1.375  in.  When  on  the  floor  it  will  al- 
ways lie  flat,  it  is  declared,  and  if  hung 
from  the  ceiling  will  hang  straight 
without  kinks  or  curves.  The  armored 
cable  is  especially  advantageous  for 
drop  and  extension  lamps,  where  it  is 
desired  to  eliminate  so  far  as  possible 
the  hazard  of  fire. 

In  the  accompanying  illustration  is 
shown  a  type  PVG2  vapor-proof  fix- 
ture, as  it  is  called,  which  is  equipped 
with  25  ft.  of  "Steelite"  cable.  The  fix- 
ture itself  consists  of  a  vapor-proof 
guard  which  is  provided  with  a  black- 
enameled  wooden  handle  and  metal 
guard  with  glass  globe  to  protect  the 
lamp  and  keep  out  explosive  gases.  The 
guard  separates  at  the  top  for  renew- 
ing the  lamp.     It  takes  a  standard  50- 


VAPOR-PROOF    FIXTURE    WITH    ARMORED 
CABLE 

watt  carbon  lamp  or  40-watt  tungsten 
lamp.  At  the  handle  end  of  the  guard 
the  cable  is  reinforced  by  an  armor  of 
the  same  construction  as  that  of  the 
cable  which  is  slipped  over  it  and  sweat- 
ed   on    at   the   end;    thus    the    cable    is 


strengthened  at    the  point  of  greats  I 
st rain.      \i  the  at tachmenl  plug  end  ■ 

brass  hushing  is  sweated   to  the  armor. 

The  attachment  plug  cap  i   screwed  and 

Cemented  on  and  then  tilled  with  coin 
pound.  After  the  fixture  is  completed 
it  is  tested  with  a  50,000-ohrfl  genei 
ator  l"i  "groundl  "  and  "shorts."  The 
fixture  is  especially  well  adapted  for  use 
in  oil  refineries,  kras  plants,  paint  and 
varnish  works,  powder  mills,  arsenals, 
garages,  or  any  place  where  explosives 
are  present. 

Another  fixture  of  the  same  type  as 
the  vapor-proof  fixture,  except  that  it 
has  an  open  guard,  is  designated  as  a 
type  PPG  device,  and  is  designed  for 
use  in  factories,  warehouses,  etc.,  or 
places  not  having  explosive  materials. 

The  "Steelite"  fixtures,  which  include 
besides  the  above-named  devices  an  ex- 
tension for  electric  drills  and  tools  and 
special  drop  fixtures,  have  been  ap- 
proved by  the  Underwriters'  Labora- 
tories, Inc.  They  are  being  manufac- 
tured by  the  Inland  Elect,  ic  Company, 
14  North  Franklin  Street,  Chicago,  111. 


Reflector  for  Large  Gas-Filled 
Units 

The  "Jumbo"  reflector,  as  it  is  called, 
which  is  shown  herewith,  is  designed 
for  use  with  large  nitrogen-filled  incan- 
descent lamps  and  is  a  recent  addition 


REFLECTOR     FOR     LARGE-SIZED     HIGH- 
EFFICIENCY   INCANDESCENT   LAMPS 

to  the  line  of  reflectors  manufactured 
by  the  National  X-Ray  Reflector  Com- 
pany, 235  West  Jackson  Boulevard, 
Chicago,  111.  The  unit  has  been  de- 
signed particularly  for  the  efficient  il- 
lumination of  large  interiors  of  consid- 
erable height  and  floor  area,  such  as 
erecting  shops,  armories,  coliseums, 
etc.  The  reflector  has  been  so  shaped 
as  to  give  the  desired  distribution  of 
light  and  incidentally  to  conceal  as 
much  as  possible  the  brilliant  filament 
of  the  light  source.  The  reflector  is 
10.5  in.  in  diameter  and  13.375  in.  high. 
It  can  be  utilized  with  high-efficiency 
lamps  with  ratings  of  500  watts,  750 
watts,  or  1000  watts.  A  special  holder 
is   provided   for  use   with  the  reflector 


which  has  an  adju  table  feature,  mak- 
ing it  possible  to  obtain  two  or  three  de- 
gree   "i'    pread   to  the  light  obtained 

Prom  the  unit.  Tin  reflector  unit  was 
first  installed  in  the  new  armory  of  the 

University  of  Illinois,  (Jrbana,  111., 
which  covei     a  ground  area  of  200  n. 

bj  LOO  ft  and  is  aboul  loo  ft.  high. 
Forty  two  of  these  units  arc;  suspended 
Of,  ft.  t„  85  ft.  above  the  floor. 


Indicating  Crane  Signal 

In  large  shops  where  cranes  are  con- 
tinually moving  back  and  forth  work- 
men naturally  waste  considerable  time 
watching  in  what  direction  the  cranes 
are     moving.       To     reduce     this     time 
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DIAGRAM     OF     CONNECTIONS     FOR     CRANE 
SIGNAL 

wastage  a  signaling  system  for  indi- 
cating whether  the  cranes  are  moving 
forward  or  backward  has  been  devel- 
oped. The  outfit  consists  of  red  and 
green  lanterns  mounted  on  both  sides 
of  the  crane,  the  lamps  of  which  are 
connected  to  the  motor  circuits.  The 
red  lanterns  of  one  side  and  the  green 
of  the  other  side  are  connected  to  the 
same  circuit,  with  the  system  so  de- 
signed that  when  the  crane  moves  in 
one  direction  one  set  of  lamps  are  auto- 
matically lighted,  and  when  the  motor 
runs  in  the  other  direction  the  other 
set  of  lanterns  are  lighted.  Thus,  when 
a  person  is  in  a  certain  position  and 
the  red  lantern  is  lighted,  it  indicates 
that  the  crane  is  approaching  him,  and 
if  the  green  lantern  is  lighted  the 
crane  is  departing.  When  the  crane  is 
standing  still  no  lights  are  shown. 
The  number  of  lanterns  employed  are 
optional — three  on  a  side  for  each  color 
being  generally  used.  These  signaling 
lanterns  are  said  to  be  valuable  auxili- 
aries for  warning  gongs.  Unfortu- 
nately, warning  gongs  attract  atten- 
tion but  do  not  designate  the  direction 
in  which  the  crane  moves.  When  the 
cranes  are  equipped  with  the  indicat- 
ing signals,  it  only  takes  a  glance  to 
determine  definitely  whether  the  crane 
is  approaching  or  departing,  the  work- 
men knowing  instantly  whether  they 
are  in  danger  or  not.  The  indicating 
signals  are  said  to  be  very  useful  to 
operators  of  neighboring  cranes,  mini- 
mizing the  possibility  of  collision  and 
enabling  the  operator  to  give  practi- 
cally all  his  attention  to  the  floor  level, 
since  the  signals  come  automatically 
within  his  vision  with  the  approach  of 
another  crane,  thus  relieving  him  of 
strain  and  greatly  increasing  the  gen- 
eral safety.  The  signaling  device  is 
being  made  by  the  Nichols-Lintern 
Company,  Cleveland,  Ohio. 
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Steel  Cabinets 

A  line  of  steel  cabinets  designed  par- 
;icularly  for  use  with  Starrett  panel- 
joards  has  been  developed  by  the  Co- 
lumbia Metal  Box  Company,  226  East 
L44th  Street,  New  York.  A  cabinet  has 
Deen  brought  out  for  each  of  the  258 


CABINET    MOUNTED    IN    STEEL    BOX 

different  types  of  Starrett  panels,  the 
cabinets  being  made  in  five  different 
styles.  The  panelboards  and  cabinets 
are  so  listed  and  receive  such  numbers 
that  a  contractor  or  jobber  can  easily 
obtain  a  cabinet  for  the  corresponding 
panelboard,  or  vice  versa.  In  the  ac- 
companying illustration  is  shown  a  No. 
260  Starrett  panel  mounted  in  a  No. 
45SC  Columbia  cabinet. 


Intermittent-Duty  Controllers 

For  use  with  rope-operated  hoists, 
the  Allen-Bradley  Company,  Milwau- 
kee, Wis.,  now  furnishes  a  universal 
intermittent-duty  controller  which  is 
also  well  adapted  for  other  service  and 
can  be  arranged  to  be  operated  by  a 
hand  lever  instead  of  a  sheave  and 
rope.  Practically  the  same  controller, 
it  is  claimed,  can  be  utilized  on  any 
kind  of  alternating-current  or  direct- 
current  motor  within  the  rating  of  the 
device.  Controllers  of  the  type  shown 
are  light  in  weight  and  compact.  The 
resistor  and  switch  gear  are  mounted 
in  the  same  frame,  and  the  entire  mech- 
anism, including  terminals  and  all  live 
parts,  is  inclosed  in  a  perforated-steel 


for  switching  operations.  The  resistor 
is  of  the  graphite-compression  type, 
giving  a  wide  adjustment  of  speed  con- 
trol and  making  the  device  proof 
against  moisture  and  fumes.  An  ap- 
preciable  amount  of  speed  control  can 
be  secured  with  these  controllers  when 
utilized  with  squirrel-cage  motors,  it  is 
claimed;  however,  this  control  does  not 
compare  with  that  possible  when  slip- 
ring  motors  are  utilized.  The  con- 
troller is  being  made  in  three  sizes  for 
use  with  5-hp.,  10-hp.  and  15-hp. 
motors. 


CONTROLLER     FOR     USE     WITH     ROPE- 
OPERATED    HOISTS 

case,  affording  protection  and  making 
the  device  entirely  self-contained.  Ball 
bearings  are  employed  throughout  to 
insure  long  life  and  smooth  operation 
without  the  need  of  frequent  lubrica- 
tion.    Use  is   made   of  a  drum   switch 


Electrically  Operated  Dish- 
Washer 

Drudgery  as  a  necessary  part  of  the 
housewife's  tasks  is  being  eliminated  in 
increasing  measure  through  the  use  of 
electric  motors.  Probably  one  of  the 
most  irksome  of  these  tasks  is  the  ever- 
recurring  job  of  washing  dishes,  and 
the  advent  of  any  mechanical  means  for 
alleviating  the  dish-washing  problem  is 
sure  of  a  welcome.  In  the  accompany- 
ing illustration  is  shown  a  simple  solid- 
ly   constructed     dish-washer     equipped 


Equipment  for  Charging  Start- 
ing, Lighting  and  Ignition 
Batteries 

The  line  of  charging  apparatus  placed 
on  the  market  by  the  Cutler-Hammer 
Manufacturing     Company,     Milwaukee, 


MOTOR-DRIVEN     DISH-WASHER 

with  electric  motor,  pump,  cord,  plug 
and  switch  and  sewer  connection.  The 
dishes  are  placed  in  racks  and  the  wa- 
ter is  forced  through  and  over  them  by 
means  of  the  pump.  The  dishes  do  not 
move,  and  breakage  is  therefore  de- 
clared to  be  impossible.  After  the  first 
washing  the  dirty  water  is  drawn  out 
and  hot,  clean  rinsing  water  is  played 
on  the  dishes,  rinsing  and  sterilizing 
them  and  leaving  them  so  hot  that  when 
the  washer  is  opened  the  dishes  are  dry 
and  ready  to  be  put  away.  The  for- 
merly disagreeable  task  is  thereby  com- 
pleted without  the  operator  even  wet- 
ting her  hands,  yet  with  a  great  sav- 
ing in  time  and  with  a  large  degree  of 
safety  for  the  glass  and  china.  The 
machine  is  operated  by  a  Westinghouse 
splash-proof  motor  and  is  being  placed 
on  the  market  by  the  Crystal  Machine 
Company,  Detroit,  Mich. 


FIG.     1 — SMALL    RHEOSTAT    FOR     USE    IN 
CHARGING    AUTOMOBILE   BATTERIES 

Wis.,  for  use  with  batteries  on  starting, 
lighting  and  ignition  systems  has  re- 
cently been  augmented  by  the  addition 
of  a  new  type  of  small  rheostat  such  as 
is  shown  in  Fig.  1,  and  by  a  larger  one, 
developed  particularly  for  charging  a 
number  of  gasoline  automobile  batteries 
in  series.  The  former  is  intended  for 
mounting  on  a  wall  or  switchboard,  and 
consists  of  several  resistance  units  in- 
closed in  a  sheet-iron  case.  On  the  slate 
panel  there  are  several  contact  buttons 
with  a  convenient  operating  lever  and 
the  two  binding  posts  at  the  top  for 
connecting  to  the  batteries.  For  this 
small  rheostat,  designated  by  the  manu- 
facturer as  a  type  G  device,  two  sizes 
are  being  made  for  connection  to  115- 
volt  direct-current  circuits.  The  boxed 
weights  are  given  as  16  lb.  and  24  lb. 
respectively,  and  the  maximum  and 
minimum  charging  rates  are  given  as  5 
amp.  and  2.5  amp.,  10  amp.  and  15  amp., 
based  on  charging  the  usual  three  cells 
of  a  6-volt  system  in  series.  The  rheo- 
stat shown  in  Fig.  2  is  particularly  well 
suited  for  the  larger  garages  where  it 


FIG.  2 — RHEOSTAT   USED  WHEN  CHARGING 
BATTERIES    IN    SERIES 

is  desirable  and  economical  to  charge 
a  number  of  batteries  in  series.  Rheo- 
stats of  the  type  shown  may  be  used  to 
charge  any  number  of  cells  up  to  44  lead 
or  60  Edison  on  a  115-volt  circuit,  or 
up  to  88  lead  or  120  Edison  cells  on  a 
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■it  circuit.  The  apparatus  consists 
of  a  sheel  metal  frame  arranged  t"i 
wall  mount  mi:,  containing  t  be  re  ill  tor 
and  carrying  a  slate  panel  on  which  i 
mounted  a  movable  arm  with  suitable 
contacts.  Thirty  Bteps  of  adjustment 
are  pro>  ided.    \\  ben  required,  a  double 

pole,     main  line    knife    switch,    an     am 
meter  and  a   voltmeter  ran  he  furnished 
mounted   on    the    panel    as   shown    in    the 

illustration.      The  voltmeter  lias  a    L6 

volt    seale,    and    is    intended    to    he    used 

with  flexible  leads  so  that  the  voltage 

Of   the   separate    Latteries   can    he   easily 

obtained. 


Ground  Clamp 

A  ground  clamp  made  of  strong  an- 
nealed copper,  which  is  designed  to  tit 
snugly  around  any  size  of  pipe  or  cahle, 


COPPER   GROUND   CLAMP 

so  as  to  insure  good  ground  connection, 
has  been  placed  on  the  market  by 
Charles  G.  Robin,  48  Warren  Street, 
New  York.  The  clamp  is  easily  adjust- 
able and  can  be  quickly  installed.  It  is 
being  made  in  three  sizes,  %  in.  to  1  in., 
%  in.  to  2  in.  and  %  in.  to  3  in.  re- 
spectively. 


Electric  Centrifugal  Pump 

In  the  accompanying  illustration  is 
shown  a  compact  electrically  operated 
centrifugal  pumping  outfit  being  manu- 
factured by  the  Lobee  Pump  &  Machin- 
ery Company  of  Buffalo,  N.  Y.  The 
pump  is  fitted  with  bronze  runners  to 
resist  the  chemical  action  of  the  water, 
a  1.5-in.  suction  inlet  and  a  1-in.  dis- 
charge outlet,  and  has  a  capacity  of  25 
gal.  per  minute  against  a  head  of  35 
ft.  When  pumping  against  this  head  a 
1-hp.  motor  is  used.  The  pump  is  de- 
signed for  heads  up  to  90  ft.,  but  of 
course  in   such   cases  motors  of  corre- 


COMPACT    ELECTRIC-CENTRIFUGAL-PUMP 
OUTFIT 

spondingly  larger  rating  are  required. 
The  pump  is  well  adapted  for  use  on 
buildings  where  the  pressure  is  low  or 
for  the  circulation  of  brine  in  coolers, 
and  for  other  purposes  of  a  similar 
nature.  The  motor  utilized  to  operate 
the  set  is  of  Westinghouse  make. 


Illuminated  Porch  Number 

\      imple  device  which  may  he  readily 
attached   to  an   ordinary   porch   lamp,  at 

once  converting  H  into  a  fixture  which 

not  only  lights  t  ho  veranda  and  lop:, 
hut    in    addition    shows    in    bright,   clear 

cut  figures  the  number  of  the  bou  e,  r 
being  placed  on  the  market  hy  Stanley 

A-  Patter80n,  --'l  .Murray  Street,  New 
York.  The  desirability  of  showing  the 
-.t  reel  number  OH  a  house  at  night  is 
(plite  evident.  The  device  illustrated 
herewith    is    particularly    advantageous 

because  of  the  fact  that  no  special  wir- 
ing is  required.  It  can  he  installed  in 
i  low  moments  hy  anyone,  all  that  is 
necessary  being  to  remove  the  glass 
porch  globe  and  to  fasten  the  device  on 
the  porch  ring  hy  the  same  thumhscrews 
that  held  the  globe.  On  the  bottom  of 
the  "Whitlock"  fixture,  as  it  is  called,  is 
a  shade  holder,  and  the  glass  globe  pre- 
viously removed  can  be  easily  fastened 
to  this  holder.  The  figures  are  separate 
units,  and  numbers  can  be  easily 
changed.      Any    house    number    of    not 


COMBINED    PORCH    NUMBER    AND    LAMP 

more  than  five  figures  can  be  set  in  the 
device.  The  figures  are  over  2.5  in. 
high  and  are  readily  readable  both  day 
and  night. 


Feeder-Circuit  Relay 

The  Automatic  Reclosing  Circuit 
Breaker  Company  of  Columbus,  Ohio, 
has  recently  produced  a  new  relay, 
styled  type  F2,  for  use  in  conjunction 
with  its  automatic  reclosing  circuit- 
breakers.  The  standard  form  of  auto- 
matic reclosing  circuit-breaker  made  by 
this  manufacturer  is  designed  to  con- 
trol the  entire  energy  input  to  the  cir- 
cuit and  will  not  operate  satisfactorily 
in  a  feeder  circuit  where  the  feeder  is 
supplying  energy  to  a  load  circuit 
which  is  also  supplied  by  energy  at 
other  points.  This  new  feeder  circuit 
relay  is  designed  especially  to  operate 
with  circuit-breakers  connected  in  a 
circuit  supplying  energy  to  a  network 
of     distribution.      The     accompanying 


cut    shows     the     feeder  circuil     rela] 

Operating    in    conjunction    with    a    1200- 
amp.    typo     l»    automatic    reelosin: 

cuil  in eaker,  as  if  is  called. 

The  outstanding  feature  of  this  relay, 
according   to  the  manufacturer,  is  the 

provision       for       potential       adjustment 


AUTOMATIC    RECLOSING    CIRCUIT-BREAKER 
AND     FEEDER-CIRCUIT     RELAY 

whereby  the  breaker  may  be  set  to  re- 
close  at  any  voltage  from  50  per  cent 
normal  to  full  voltage  on  the  load  side 
of  the  breaker.  Should  the  breaker 
open  owing  to  an  excessive  load,  the 
breaker  will  reclose  at  the  expiration 
of  a  short  time  interval  provided  the 
voltage  on  the  load  side  of  the  breaker 
is  not  excessively  low;  should  the  volt- 
age be  excessively  low  so  that  the 
breaker  would  immediately  open  were 
it  to  reclose,  the  potential  adjustment 
could  be  set  so  that  the  breaker  would 
not  reclose  until  the  voltage  had  risen 
to  a  safe  value,  but  the  instant  the 
voltage  does  reach  the  allowable  value 
the  breaker  will  automatically  reclose. 
Should  a  short-circuit  occur  the  breaker 
would,  of  course,  remain  open  until  the 
short-circuit  had  been  removed.  An- 
other feature  of  this  relay  is  that  it 
enables  one  to  use  the  breaker  on  a  net- 
work where  a  number  of  feeders  are 
supplying  energy  to  a  common  load,  or 
it  may  be  used  on  an  independent  cir- 
suit  where  breakers  control  the  entire 
energy  input  to  the  load.  When  used  in 
either  connection  the  breaker  will  oper- 
ate entirely  automatically  and  will  re- 
close only  when  line  conditions  are 
right  and  no  short-circuit  exists. 

The  dead-load  adjustment  is  pro- 
vided with  the  breaker  whereby  the 
breaker  will  reclose  on  any  predeter- 
mined amount  of  load,  such  as  with 
lamps,  self-starting  motors,  etc.,  but 
will  not  reclose  on  actual  short-circuits 
of  low  resistance.  This  combination  of 
feeder-circuit  relay  and  circuit- 
breaker  is  especially  suitable,  it  is  as- 
serted, for  the  protection  of  rotary 
converters  or  generator  sets  in  small 
substations  supplying  energy  to  mines 
street  railways,  mills,  etc.,  where  the 
switchboard  attendant  has  other  duties 
to  perform  besides  looking  after  th« 
circuit-breakers.  The  potential  adjust 
ment  on  the  relay  provides  a  means  oi 
having  the  breaker  closed  only  wher 
proper  voltage  relations  exist  betweer 
the  generator  protected  and  the  loac 
circuit. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M anufacturing ,  Selling 

and  Central-Station  Fields 


Supreme  Court  to  Review  Patent  Case 

The  United  States  Supreme  Court  on  Monday  de- 
cided to  review  the  right  of  a  patent  owner  to  fix  the 
conditions  and  price  of  retail  sale.  The  specific  litiga- 
tion is  that  of  the  Victor  Talking  Machine  Company 
against  R.  H.  Macy  &  Company  over  the  right  of  the 
store  to  sell  the  machines  and  records  at  cut  rates.  R. 
H.  Macy  &  Company  lost  in  the  court  below. 

In  1912  the  court  held  that  a  patentee  might  make 
conditions  as  to  the  kind  of  supplies  to  be  used  on  his 
machines.  A  year  later  the  court  decided  that  a  pat- 
entee of  a  medicine  compound  could  not  prevent  a  drug 
store  from  selling  his  product  to  the  public  at  cut  rates. 

Only  seven  judges  participated  in  the  first  decision, 
and  four  dissented  from  the  majority  opinion  in  the 
second  case.  Several  changes  in  the  personnel  of  the 
bench  have  occurred  since  the  first  and  even  since  the 
last  decision. 


Delivery  of  Incandescent  Lamps  by  Parcel  Post 

The  Rochester  (N.  Y.)  Railway  &  Light  Company 
has  been  using  the  United  States  mails  for  the  delivery 
of  incandescent  lamps  since  July  1,  1915.  The  results 
obtained  have  more  than  justified  it.  The  cost  of  de- 
livery per  lamp  by  this  method  has  shown  a  decided 
reduction  over  the  old  method  of  electric-auto  delivery. 

All  orders  received  during  the  day  are  checked, 
packed,  wrapped  and  delivered  to  the  post  office  the 
same  day  for  delivery  the  following  day. 

By  using  pre-canceled  stamps  all  packages  received 
at  the  post  office  before  9  a.  m.  are  delivered  that  same 
day.  The  use  of  pre-canceled  stamps  also  avoids  un- 
necessary handling  and  pounding  during  cancellation 
and  sorting  by  the  postal  clerks. 

The  type  of  men  employed  by  the  government  in  this 
service  as  a  rule  are  far  different  from  the  usual  de- 
livery service  drivers.  The  company  has  found  them 
very  careful,  using  good  judgment  and  showing  great 
pains  in  performing  their  work.  In  fact,  the  Rochester 
company  says,  the  post  office  has  co-operated  with  it  in 
every  possible  way  to  insure  prompt  and  safe  delivery, 
going  so  far  as  to  telephone  the  company  regarding 
packages  bearing  insufficient  addresses  which  the  car- 
riers were  unable  to  locate,  asking  for  further  instruc- 
tions, and  making  the  necessary  changes  in  address. 

During  a  four  months'  period  26,000  incandescent 
lamps  have  been  delivered  by  parcel  post — about  70  per 
cent  of  this  number  being  Mazdas. 

The  first  month  or  two  about  twenty  lamps  were  re- 
ported broken,  which,  upon  investigation,  showed  care- 
lessness in  packing  rather  than  handling  by  mail.  Since 
that  time  the  company  reports  having  little  or  no  break- 
age, and  it  is  convinced  that  with  the  proper  amount  of 
care  in  packing  the  breakage  will  be  nil. 

During  the  Christmas  holiday  season,  with  the  usual 
rush  on  in  the  post  office,  the  company's  reports  show 
prompt  delivery  and  no  complaints  from  customers  on 
failure  to  receive  lamps.  The  only  breakage  reported 
was  one  lamp  for  this  period,  while  during  this  time  an 
average  of  500  lamps  a  day  were  delivered. 

The  method  of  packing  at  present  is  to  wrap  the  car- 


tons as  received  from  the  lamp  manufacturers  in  a 
single-backed  corrugated  cardboard  for  reinforcement 
and  then  wrap  with  the  usual  strong  wrapping  paper 
and  tie  with  a  stout  twine.  The  company  is  now  using 
a  heavy  corrugated  carton  of  a  predetermined  size, 
which  requires  only  tying  with  twine.  It  finds  these 
cartons,  at  a  cost  of  about  IV2  cents  each,  to  be  cheaper 
and  quicker  than  the  time  spent  by  a  man  cutting  and 
fitting  cardboard  on  each  package  or  order. 

Figuring  the  cost  of  cardboard,  paper,  twine,  postage 
stamps  and  wages  of  man  packing  and  wrapping,  the 
company  finds  the  delivery  of  lamps  by  parcel  post  to 
■  be  about  0.012  cent  per  lamp. 

The  occasional  emergency  cases  demanding  immediate 
delivery  are  taken  care  of  by  special  messenger  or  by 
the  sign  maintenance  auto,  but  unless  the  call  is  urgent 
all  lamps  are  delivered  by  parcel  post  the  day  after  the 
order  is  received. 


Los  Angeles  Lighting  Contract  Anticipates 

Early  Municipal  Power 
The  Board  of  Public  Works  of  Los  Angeles  on  March 
1  renewed  the  contract  with  the  Los  Angeles  Gas  & 
Electric  Corporation  for  street  lighting  for  a  period  of 
four  months  at  the  rate  of  $6.30  per  month  per  lamp. 
The  offer  of  the  company  to  make  the  rate  $5  per  month 
per  lamp  instead  of  $6.30  if  a  three-year  contract  were 
signed  was  refused  on  the  advice  of  the  city's  power 
bureau,  which  asserted  that  it  is  likely  that  the  city's 
municipal  lighting  system,  supplied  by  municipal  power 
plants,  will  be  in  commission  about  the  first  of  next 
year.  It  is  estimated  that  the  difference  between  the 
two  rates  for  a  period  of  three  years  amounts  to  about 
$175,000. 


Business  Men  in  Northwest  Check  Attack  on 
Light  Company 

That  the  general  public  may  be  changing  its  senti- 
ment toward  public-utility  companies  is  shown  in  the 
recent  efforts  of  the  people  of  Lewiston,  Idaho,  and 
Clarkston,  Wash.,  who  were  successful  in  persuading 
the  Council  of  Lewiston  to  rescind  its  action  instruct- 
ing the  city  attorney  to  draw  up  a  contract  with  a  Spo- 
kane engineer  to  investigate  the  rates  of  the  Lewiston- 
Clarkston  Improvement  Company. 

For  some  time  past  various  municipal  officials  in  the 
Pacific  Northwest  have  received  attractive  offers  from 
engineers  who  guarantee  to  investigate  and  secure  re- 
ductions of  public-utility  rates  and  to  prepare  evidence 
to  submit  to  utility  commissions.  These  offers  are  gen- 
erally made  on  a  contingent  basis,  and  a  number  of 
communities  have  entered  into  contracts,  the  engineers 
to  receive  compensation  only  where  the  cases  are  suc- 
cessful. About  the  middle  of  February  the  Council  of 
Lewiston  instructed  its  attorney  to  draw  up  a  contract 
with  an  engineer  from  Spokane. 

On  the  night  of  Feb.  24  a  large  delegation  of  business 
men  and  orchardists  from  Lewiston,  Clarkston  and 
Asotin  appeared  before  the  Council  and  protested  that 
the  country  could  not  develop  without  Eastern  capital, 
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ami  thai  tn  subjecl  established  enterprises  t<>  the  in 
tigations   of   Irresponsible  engineers   was   foolish    for 
Communities  thai  were  pleading  for  further  extensions 
of  public  utilities.     The  Council  finally  rescinded  the 
motion  end  indefinitely  postponed  the  whole  [nvesti 

t  ion. 


Public  Service  Commission  News 
California  Commission 

Can  a  municipally  owned  plant  compete  with  a  pri- 
vately owned  plant  in  another  incorporated  town?  This 
is  a  question  that  will  have  to  be  decided  by  the  Kail- 
road  Commission  of  California  in  connection  with  the 
complaint  of  the  Pacific  Light  &  Power  Corporation 
against  the  city  of  Pasadena.  The  complaint  asks  that 
the  commission  direcl  Pasadena  to  obtain  a  certificate 
as  a  public  utility  to  furnish  electricity  for  light  and 
power  in  South  Pasadena,  which  is  separately  incor- 
porated, and  to  file  a  schedule  of  rates  to  be  collected 
from  consumers  in  South  Pasadena.  The  Pacific  com- 
pany also  sells  electricity  in  South  Pasadena,  and  the 
company  asserts  that  the  city  of  Pasadena  is  engaged 
in  active  competition  with  it  and  has  taken  away  many 
of  its  customers.  It  claims  to  be  losing  more  than 
$3,500  a  year  by  this  competition. 

Vermont   Commission 

A  decision  has  been  handed  down  by  the  commission 
ordering  the  Burlington  Traction  Company  to  separate 
the  line  of  poles  of  its  high-tension  line  between  Bur- 
lington and  Ferrisburg  to  a  minimum  distance  of  30 
ft.  from  the  line  of  poles  of  the  Western  Union  Tele- 
graph Company  parallel  thereto  on  the  west  side  of  the 
railroad  track,  or,  as  an  alternative,  cease  from  trans- 
mitting high-tension  current  over  the  eighteen  sections 
involved  after  a  certain  date  until  such  separation  shall 
have  been  made. 

In  giving  authorization  to  the  Montpelier  &  Barre 
Light  &  Power  Company  to  issue  $300,000  bonds  with 
which  to  purchase  the  Waterbury  Light  &  Power  Com- 
pany, the  Public  Service  Commission  of  Vermont  took 
occasion  to  criticise  the  company's  method  of  determin- 
ing the  value  of  the  water  rights  of  the  Waterbury  com- 
pany as  based  on  the  annual  saving  of  the  water-power 
production  of  the  company's  two  plants  over  the  next 
best  method  of  obtaining  that  power.  The  company 
figured  the  saving  would,  at  5  per  cent  interest,  amount 
to  a  capitalization  of  $105,000.  In  this  connection  the 
commission  expresses  itself  as  follows:  "The  State  in- 
troduced no  evidence  tending  to  dispute  the  accuracy 
of  the  computations  above  set  forth,  nor  did  it  intro- 
duce evidence  which  in  any  way  controverted  or  criti- 
cised the  method  used  in  arriving  at  this  valuation  of 
$105,000.  The  commission,  however,  entirely  disap- 
proves of  this  method  of  determining  the  value  of  these 
water  rights,  because  in  our  opinion  it  creates  a  value 
which  may  be  largely  in  excess  of  the  actual  value  of 
the  rights,  and  because  this  method,  if  applied  to  rates, 
would  entirely  deprive  the  consumer  of  any  of  the  bene- 
fit to  which  he  is  entitled  by  reason  of  having  these 
natural  resources  at  hand.  In  other  words,  this  method 
puts  a  consumer  of  energy  generated  by  coal  on  a  more 
even  basis  as  to  rates  with  a  consumer  using  current 
from  a  hydroelectric  plant,  without  regard  to  cost  of 
production  by  the  latter  method.  By  this  we  do  not 
mean  that  the  producer  should  be  deprived  of  all  benefit 
accruing  by  reason  of  low  cost  of  production  of  elec- 
tricity by  water-power,  but  we  do  mean  that  this  benefit 
should  inure  to  both  the  producer  and  the  consumer  in 
a  question  involving  the  fixing  of  rates." 

The  commission   goes   on   to   say  that   "no   evidence 


was  introduced  by  the  petitioner  or  tin'  State  from 
which  we  arc  able  to  determine  precisely  what  would  be 

8    fair   Valuation   Of   these  water   rights,   bUl    Iron,    what 

we  arc  able  to  determine  from  the  ease  we  must  con- 
clude that  (800,000  is  not  an  excessive  valuation  on  all 
the  properties,  rights  and  franchises  involved,  and  as 
this  is  the  capitalization  limit  asked  for  by  tic  petition, 

we  arc  of  the  opinion  that  the  petition  must  be  granted." 

Ohio  Commission 
In    granting    the    Scioto     Valley    Traction    Company 
authority  to  take  over  the  business  of  the  Groveport 

Development  Company,  the  Ohio  Public  Utilities  Com- 
mission stipulated  that  the  rates  for  service  shall  not 
be  increased  and  that  if  the  service  is  changed  the 
company  must  bear  any  increased  cost  itself.  It  is  said 
the  company  had  intended  the  substitution  of  alternat- 
ing for  direct  current. 

Iowa  Commission 

The  Board  of  Railroad  Commissioners  of  the  State  of 
Iowa  has  set  March  16,  at  its  office  in  Des  Moines,  for 
hearing  and  discussion  of  questions  arising  for  its  con- 
sideration and  determination  in  hearings  on  applica- 
tions for  franchises  to  construct  electric  transmission 
lines,  under  the  provisions  of  the  law.  The  commission 
will  hold  hearings  on  the  following  subjects: 

1.  The  various  causes  of  substantial  interference  with 
the  service  of  telephone  and  telegraph  lines  by  high- 
tension  transmission  lines. 

2.  The  various  methods  of  preventing  interference 
with  telephone  and  telegraph  lines  by  high-tension 
transmission  lines,  together  with  approximate  cost. 

3.  The  technical  difference  between  induction  and 
conduction. 

4.  Accepted  standard  of  construction  for  electric 
transmission  lines,  (a)  in  cities  and  towns,  (b)  in  rural 
districts  outside  of  cities  and  towns. 

5.  Accepted  standard  of  construction  for  telephone 
lines,    (a)    in  cities  and  towns,    (b)    in  rural  districts. 

6.  Accepted  standard  of  construction  for  telegraph 
lines. 

7.  Under  what  circumstances,  if  any,  and,  on  what 
conditions,  should  overbuilding  be  permitted? 

8.  What  methods  should  be  adopted  for  safety  of 
employees  and  public,  as  well  as  protection  of  electric 
lines  against  interference,  where  transmission  lines  and 
telephone  or  other  electric  lines  cross  each  other? 

9.  In  case  of  a  paralleling  of  a  telephone  or  telegraph 
line  by  a  high-tension  transmission  line,  what  steps  are 
necessary  to  be  taken  by  either  or  both  lines  for  the 
protection  of  employees  and  of  the  public  and  for  the 
protection  of  the  telephone  and  telegraph  lines  from 
interference  by  the  transmission  line? 

In  addition  to  the  above-enumerated  subjects,  the 
commission  will  hear  discussion  of  any  other  questions 
arising  in  the  exercise  of  its  jurisdiction.  Immediately 
following  the  discussion  of  the  questions  in  relation  to 
the  construction  and  operation  of  electric  transmission 
lines,  the  commission  will  hear  arguments  of  attorneys 
representing  various  interests  affected  on  legal  ques- 
tions arising  from  the  exercise  of  its  power  with  par- 
ticular reference  to  the  following: 

1.  Does  the  prior  occupancy  of  a  highway  by  any  tele- 
phone or  other  electric  line  give  such  company  a  supe- 
rior right  to  the  use  of  said  highway  such  as  to  protect 
it  against  interference  of  a  substantial  character  by  a 
subsequent  electric  company  of  a  similar  or  equal  char- 
acter, said  subsequent  company  having  no  connection 
with  public  travel? 

2.  If  the  said  interference  can  be  substantially  elimi- 
nated, at  a  reasonable  expense,  which  company  should 
bear  the  said  expense?  . 
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Climbing  Roses  for  Electric-Light 
Poles. — Following  the  lead  of  White 
Plains,  N.  J.,  the  electric-light  poles  of 
Wallingford,  Conn.,  will  as  far  as  pos- 
sible be  hidden  this  summer  by  climb- 
ing roses. 

Electric  Lamps  Burn  for  Thirteen 
Years. — While  refurnishing  the  City 
Opera  House  at  Waterville,  Me.,  several 
carbon-filament  incandescent  lamps 
were  found  still  giving  service.  These 
lamps  have  been  in  use  almost  every 
evening  for  thirteen  years. 

Sea  Water  Turned  by  Electrolysis 
Into  Powerful  Disinfectant  on  British 
Hospital  Ship. — While  the  process  is 
not  new,  the  British  hospital  ship 
Aquitania  is  using  a  powerful  disin- 
fectant made  by  the  electrolysis  of  sea 
water.  The  disinfectant  that  is  ob- 
tained is  a  solution  containing  sodium 
hypochlorite,   or  available   chlorine. 

Little  Rock  Consumers  May  Get  Cer- 
tified Copy  of  Meter  Reading. — An  or- 
dinance to  compel  the  Arkansas  Water 
Company,  the  Little  Rock  Gas  &  Fuel 
Company  and  the  electric  department 
of  the  city  to  leave  a  certified  copy  of 
the  meter  reading  with  the  consumer 
when  the  reading  is  made  has  been 
placed  on  the  calendar  of  the  Little 
Rock  City  Council. 

British  Columbia  Corporation  May 
Develop  Washington  Water-Power  Site. 
— A  notice  has  been  filed  by  J.  L.  Foun- 
tain, Seattle,  Wash.,  with  the  Snohom- 
ish County  Commissioners  at  Everett 
appropriating  10,000  cu.  ft.  per  second 
of  water  on  the  Sauk  River  for  a  hydro- 
electric development.  It  is  reported  that 
Mr.  Fountain  represents  a  British  Co- 
lumbia corporation  which  wishes  to 
build  a  hydroelectric  plant  on  the  site. 
Kentucky  Hydroelectric  and  Steam 
Companies  Now  on  Equal  Basis. — 
Electric  utility  companies  operating  in 
Kentucky  and  generating  by  steam  are 
put  on  an  equal  basis  with  hydroelectric 
companies  in  two  bills  which  have 
passed  the  lower  house  of  the  Legis- 
lature. The  more  lately  developed 
hydroelectric  companies  have  enjoyed 
certain  rights  on  the  public  roads 
besides  the  right  of  eminent  domain, 
which  the  Legislature  is  now  seeking  to 
confer  on  the  steam  companies.  Simi- 
lar measures  are  before  the  upper 
house. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Life    Insurance    for    Employees    of 
Westchester     Lighting     Company. — All 

members  of  the  employees'  association 
of  the  Westchester  Lighting  Company 
are  now  automatically  insured  for  $250 
under  a  group  policy,  to  which  the  com- 
pany adds  $100.  Salaries  will  not  be 
cut  off  during  sickness,  and  the  women 
working  on  an  hourly  basis  are  pro- 
vided for  by  a  sick  benefit  fund  paying 
about  80  per  cent  of  the  employees' 
regular  wages.  Free  company  doctor's 
service  and  medicines  are  available  for 
any  member,  and  pensions  are  provided 
for  disability  after  employees  have 
served  at  least  twenty-five  years  with 
the  company  and  have  reached  an  age 
of  not  less  than  fifty  years.  The  em- 
ployees make  small  weekly  contribu- 
tions, and  the  lighting  company  assists 
materially  in  making  the  project  self- 
sustaining. 


Change  to  Eastern  Time  Decreases 
Detroit  Lighting  Earnings. — The  adop- 
tion of  Eastern  standard  time  by  the 
city  of  Detroit  in  May,  1915,  caused  a 
loss  of  one  hour  per  day  of  lighting  to  ■ 
the  Detroit  Edison  Company,  material- 
ly affecting  the  earning  from  this  source 
of  business  for  1915. 

Survey  Ordered  to  Determine  Cost  of 
Building  Municipal  Plant  for  Phoenix, 
Ariz. — The  Phoenix  City  Commission 
has  instructed  the  city  engineer  to  make 
a  survey  and  investigation  with  the 
view  of  determining  the  cost  of  con- 
structing a  municipal  electric  light  and 
power  plant.  At  present  the  city  is 
being  supplied  by  the  plant  of  the 
Pacific  Gas  &  Electric  Company. 

To  Promote  Electric  Cooking  in  Min- 
neapolis with  2.5-Cent  Rate.— The  Min- 
neapolis General  Electric  Company  has 
put  in  effect  an  electric-cooking  rate  of 
2.5  cents  per  kilowatt-hour,  less  5  per 
cent  for  prompt  payment.  The  rate 
applies  to  all  electric  energy  used  in 
residences  after  the  first  6  kw.-hr.  per 
room  per  month,  all  energy  used  by  the 
customer  measured  by  the  one  meter. 

Minneapolis  Contractors  and  Dealers 
Entertained.— The  Minneapolis  (Minn.) 
General  Electric  Company  on  March  1 
gave  its  fourth  annual  banquet  to  the 
electric  contractors  and  dealers  in  its 
territory.  The  banquet  and  entertain- 
ment were  pronounced  the  most  suc- 
cessful of  all  the  company  has  given. 
The  program  was  decorated  with  a 
series  of  miniature  photographs  of  the 
power  plants  of  the  Northern  States 
Power  Company,  the  parent  company. 
Formation  of  Jovian  Past-Tribunes' 
Association  Suggested.— Washington 
Devereux,  past-tribune  of  the  Phila- 
delphia Jovian  League,  has  suggested 
the  formation  of  a  Past-Tribunes'  Asso- 
ciation, either  of  local  or  national  scope, 
and  has  invited  present  and  past 
tribunes  of  his  former  jurisdiction  to  or- 
ganize locally.  In  its  tentative  form 
Mr.  Devereux's  plan  is  to  collect  an- 
nual dues  of  $10  a  member  and  make 
the  last  retiring  tribune  (in  the  case 
of  the  local  organization)  treasurer. 

Property  Owners  Benefited  Must  Pay 
for  White  Way  at  Sandusky.— Through 
the  action  of  the  Ohio  Supreme  Court 
the  city  of  Sandusky,  Ohio,  has  suc- 
ceeded in  its  attempt  to  assess  the  cost 
of  the  new  "white-way"  light  system 
against  the  property  owners  who  are 
directly  benefited  by  the  improvement 
instead  of  the  citizens  at  large.  This 
assessment  in  the  business  district  is 
50  cents  per  foot  front.  The  decisions 
of  the  lower  courts  were  both  in  favor 
of  the  city,  and  the  Supreme  Court  re- 
fused to  review  a  motion  directing  the 
Court  of  Appeals  to  certify  its  record. 


Practically  All  New  Homes  in  Detroit 
Costing  Over  $1,200  Wired  for  Electric- 
ity.— Practically  every  detached  resi- 
dence, every  apartment  house  and  every 
cottage  costing  more  than  $1,200  re- 
cently built  in  the  territory  served  by 
the  Detroit  Edison  Company  is  wired 
for  electric  light  and  is  served  by  the 
company. 

American  Gas  Company  to  Erect 
Large  New  Steam  Plant.— Having  pur- 
chased the  Cedar  Valley  Electric  Com- 
pany, Charles  City,  Iowa,  and  con- 
nected it  with  the  Citizens'  Gas  &  Elec- 
tric Company  at  Waterloo,  Iowa,  the 
American  Gas  Company  now  intends  to 
take  immediate  steps  to  erect  a  large 
modern  steam-electric  plant  at  Water- 
loo. 

Will  Appeal  Test  Case  to  Supreme 
Court. — James  M.  Butler,  who  lost  his 
injunction  case  to  prevent  the  sale  of 
energy  by  the  municipal  plant  at  Co- 
lumbus, Ohio,  to  private  industrial 
concerns,  will  appeal  to  the  Supreme 
Court  from  the  decision  of  the  Com- 
mon Pleas  Court.  He  contends  that 
energy  is  sold  below  cost  and  that  favor 
is  shown  to  certain  corporations. 

Electric  Company's  Reception  and 
Waiting  Room  Popular. — In  the  plans 
for  the  extension  to  its  general  offices 
the  Minneapolis  General  Electric  Com- 
pany has  provided  for  an  enlargement 
to  the  waiting  and  rest  room  which  was 
established  for  the  use  and  convenience 
of  its  customers.  General  Manager 
Pack  says:  "The  reception  and  waiting 
room  feature  has  grown  so  popular  that 
it  is  necessary  to  increase  the  size  of 
the  room  and  add  more  easy  chairs  to 
accommodate  the  many  shoppers  who 
rest  there." 

Cost  of  Energy  Production  in  Mass- 
achusetts Municipal  Plants. — The  op- 
erating expenses  of  the  thirty-five 
Massachusetts  municipal  plants  for  the 
year  ended  June  30,  1914,  were  $858,- 
435,  or  2.5  cents  per  kilowatt-hour  of 
output.  Interest  and  depreciation 
brought  the  total  expense  up  to 
$1,063,242,  making  the  total  cost  per 
kilowatt-hour  of  output  3.1  cents.  The 
total  output  both  generated  and  pur- 
chased was  34,286,029  kw.-hr.,  of 
which  4,700,000-kw.-hr.,  or  13.7  per 
cent,  was  purchased. 

Samuel  Insull  Addresses  Cleveland 
Advertising  Club  and  Cleveland  Elec- 
trical League. — Members  of  the  Cleve- 
land Advertising  Club  and  Cleveland 
Electrical  League  gathered  in  the  ball- 
room of  the  Hotel  Statler  on  March  1 
and  heard  an  interesting  talk  by  Samuel 
Insull,  president  of  the  Commonwealth 
Edison  Company.  This  was  the  thirty- 
fifth  anniversary  of  Mr.  Insull's  first 
day  as  private  secretary  to  Thomas  A. 
Edison,  and  his  talk  turned  to  the  great 
things  that  have  been  accomplished 
electrically.  He  said  the  electrical  sys- 
tem at  Menlo  Park,  March  1,  1881,  was 
in  every  essential  the  same  as  the  best 
to-day.  The  steam  turbine,  said  Mr. 
Insull,  has  made  possible  45,000  hp.  on 
one  shaft,  and  soon  we  may  expect 
80,000  hp.  to  100,000  hp.  Centralization 
of  power  distribution,  he  said,  is  the 
real  conservation  of  our  natural  re- 
sources. 
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To   Produce    Rain    Electrically.    The 

\.w  South  Walt    patent  of  J.  G.  Bal 
sill u-  tor  producing  rain  ha  -  boon  In 
ated  bj  a    cientiflc  committee,  of 
which    Proie    or    David   of   Sydnej    I 
chairman,  end  the  reporl  hai  been  pre 
sented  to  the   Premier  of   New  South 
The  committee  reported  thai  it 
had   come  to  tin-  conclusion   that  Mr. 
Baisillie  had  not   succeeded  In  making 
any  definite  advance  in  the  direction  <>f 
obtaining  practical  results  in  the  pro- 
duction of  rain  by  electrical  means,  al- 
though his  combination  of  an  electri- 
cally charged  body  and  Roentgen  rays 
improved  the  prospects  of  Buccess. 

Salary   Dividends  for   Employees    ln« 

nounced. — The  United  Electric  Lighl  & 

Water  Company,  Waterbury,  Conn.,  has 
announced  the  adoption  of  a  "salary 
dividend"  and  "welfare  plan"  for  all  of 

its   employees   who   have   been    in   its 

Ben  ice  for  a  year  or  more.  For  this 
purpose  the  company  intends  to  put 
aside  at  every  quarter  5  per  cent  of  its 
net  income  before  paying  dividends. 
One-half  of  the  amount  set  aside  for 
salary  dividend  and  welfare  fund  will 
be  distributed  in  cash,  quarterly,  the 
other  half  to  be  put  in  a  welfare  fund 
and  held  by  a  board  of  managers  for 
the  benefit  of  the  employees.  The  first 
distribution  will  be  made  in  April  for 
the  quarter  ending  March  31,  1916. 

Another  "Mosquito  Case"  Won  by 
Power  Company. — Another  case  in 
which  damages  were  claimed  as  a  re- 
sult of  malaria  caused  by  mosquitoes 
said  to  have  been  bred  by  water  which 
overflowed  the  banks  of  the  Coosa 
River  has  been  won  by  the  Alabama 
Power  Company  by  the  action  of  the 
Chilton  Circuit  Court  in  dismissing  the 
case  of  J.  M.  Duke  against  the  com- 
pany. Expert  sanitary  testimony  was 
to  the  effect  that  the  illness  was  caused 
by  filthy  yards  and  outhouses  sur- 
rounding the  homes  of  the  complain- 
ants. Some  1000  of  these  cases,  all 
identical,  are  pending  in  the  courts  of 
Talladega,  Chilton  and  Shelby  coun- 
ties. In  every  case  so  far  decided  the 
power  company  has  won. 

Suggests  That  Candidates  for  In- 
diana Legislature  State  Stand  on  Pro- 
posed     Utility      Amendment.— It     has 

been  suggested  that  all  candidates  for 
the  Indiana  Legislature  be  asked  to 
state  how  they  stand  in  regard  to  the 
proposed  changes  in  the  public-service 
law  designed  to  minimize  any  tendency 
on  the  part  of  public-utility  corporations 
to  over-capitalize.  Each  candidate,  it  is 
suggested,  should  be  asked  to  answer 
the  two  following  questions:  First, 
"Do  you  favor  amending  the  public- 
service  law  in  such  a  way  as  will  re- 
quire the  Public  Service  Commission  to 
appraise  all  physical  properties  of  any 
corporation  before  authorizing  an  issue 
of  stock  and  bonds?"  Second,  "Would 
you  favor  an  amendment,  and  do  all  in 
your  power  to  get  it  enacted,  empower- 
ing the  Public  Service  Commission  to 
declare  a  corporation  insolvent  where 
it  is  found  that  its  outstanding  liabil- 
ities exceed  the  value  of  its  physical 
and  tangible  properties  necessary  to 
supply  such  utility  as  they  may  be 
serving?" 


Cleveland  Electric  Illuminating  Com* 
panj  Successful  In  Its  Unique  Collec- 
tion for  Charitable  Purposes.    Charlei 

w  \iiii  .  treat  an  r  of  the  Cleveland 
Electric  Illuminating  Company,  made 
a  report  on  March  2  to  Secretary  C.  W. 
Williams  of  the  Cleveland  Federation 
for  Charity  and  Philanthropy  showing 

that  within  the  past  two  months  $25'.) 
had  been  Collected  from  237  persons 
through    a    plan    described    in    the    Kl.KO 

trical  World  some  time  ago. 

Claims  Filed  on  Oregon  Water-Pow- 
ers.—  In     a     news     article     under     the 

above  caption  appearing  in  the  Elec- 
trical  WORLD   for   Feb.   12  the  license 

rates  are  erroneously  given.  The  cor- 
rect rates  are  as  follows:  For  the  first 
100  theoretical  horsepower,  10  cents 
each;  for  the  next  900  theoretical  horse- 
power, 5  cents  each,  and  all  in  excess  of 
1000  theoretical  horsepower,  1  cent 
each.  No  fee  is  required  of  State,  fed- 
eral or  municipal  plants  or  those  rated 
at  less  than  25  theoretical  horsepower. 

Madisonville  (Ohio)  Municipal  Plant 
to  Be  Abandoned. — With  the  consent  of 
Mayor  George  Puchta  of  Cincinnati, 
steps  will  soon  be  taken  by  the  City 
Council  to  dispose  of  the  municipal 
plant  in  Madisonville,  now  a  part  of  the 
city  of  Cincinnati.  It  is  said  the  plant 
has  been  a  losing  venture  from  the 
start  and  has  not  been  able  to  meet 
competition.  With  the  number  of  im- 
portant improvements  in  progress  and 
the  rather  stringent  financial  condition 
of  the  city,  the  officials  do  not  want  to 
be  hampered  with  a  losing  proposition. 

Leakage  of  Current  from  Electric 
Railways. — As  the  result  of  a  study  of 
the  problems  connected  with  the  leak- 
age of  current  from  electric  railways 
the  Bureau  of  Standards,  Department 
of  Commerce,  has  just  published  Tech- 
nologic Paper  No.  63,  dealing  with  this 
subject.  The  theory  of  the  leakage  of 
current  from  electric-railway  tracks  is 
developed  mathematically,  and  curves 
are  then  plotted  to  aid  in  the  interpreta- 
tion of  the  results.  The  conclusions  to 
be  drawn  from  the  formulas  and  curves 
are  discussed  with  special  reference  to 
practical  problems  in  electrolysis.  The 
paper  is  intended  primarily  for  electric- 
railway  engineers  and  others  familiar 
with  electrolysis  problems. 

Rail  Joints  and  Bonds. — "Modern 
Practice  in  the  Construction  and  Main- 
tenance of  Rail  Joints  and  Bonds  in 
Electric  Railways"  is  the  title  of  Tech- 
nologic Paper  No.  62,  just  issued  by  the 
Bureau  of  Standards,  Department  of 
Commerce.  The  paper  is  largely  a  com- 
pilation of  information  in  the  nature  of 
data  and  opinions  submitted  by  forty- 
two  electric-railway  companies  that  an- 
swered inquiries  sent  out  by  the  bureau. 
Analysis  of  the  data  shows  that  sol- 
dered bonds  have  been  demonstrated  to 
be  unsuccessful  and  are  now  practically 
obsolete,  while  all  other  types  of  stand- 
ard bonds  are  capable  of  giving  good 
results,  but  only  when  carefully  in- 
stalled. The  adoption  of  various  types 
of  welded  joints  to  take  the  place  of  the 
common  bolted  joint  appears  to  be  in 
progress  in  most  of  the  larger  cities. 
The  whole  problem  of  track  bonding  is 
shown  to  be  in  a  state  of  evolution. 


World's  Salesmanship  CongreeS. — The 

world';  alesmanship  congress  will  be 
held  from  .July  ;•  to  July  18  in  Detroit. 

This  ||  l  be  In  I  Of  :i  I  Srie  Of  annual 
COnventlona  Of  salesmen   and  executives 

in  every  line  of  business  activity,  and 
every  country  in  the  world  will  be  rep- 
resented in  the  congress.    The  congress 

i      the    outgrowth    of   the    Salesmanship 

Club  of  I  Ie1  roit. 

Kansas  City  Utility's  Library  for 
Employees  Meets  with  Favor. —  From 
a  small  beginning  four  years  ago  the 
working  library  installed  in  the  offices 
of  the  Kansas  City  Light  &  Power 
Company  for  the  benefit  of  employees 
has  grown  until  it  now  contains,  in  addi- 
tion to  the  current  issues  of  the  trade 
papers,  290  reference  and  text  books, 
<>7  government  publications,  126  manu- 
facturers' publications  and  98  bound 
volumes  of  trade  publications.  In  1915 
there  were  128  active  users  of  the 
library,  to  whom  were  issued  for  out- 
side use  476  books.  In  addition,  the 
men  are  allowed  the  free  use  of  the 
library  at  all  times. 

Development  of  Ontario  Hydroelec- 
tric Power  Before  Provincial  Legis- 
lature.— The  authorizing  of  the  Beck 
Niagara  power  development  scheme  is 
one  of  the  main  features  of  the  Ontario 
government's  program  for  the  second 
session  of  the  fourteenth  Legislature  of 
Ontario.  In  the  Lieutenant-Governor's 
speech  at  the  opening  of  the  House  on 
Feb.  29  the  government's  policy  regard- 
ing this  question  was  well  defined.  For 
many  months  Sir  Adam  Beck  has  been 
urging  on  the  government  the  necessity 
of  spending  some  $14,000,000  on  an 
overland  canal  from  Chippewa  Creek 
to  the  escarpment  at  Brock's  Monument 
at  Queenstown,  which  would  turn  a  vol- 
ume of  water  into  the  lower  river, 
capable  of  developing  600,000  hp. 

English   Central-Station   Statistics. — 

Statistics  published  in  the  Electrical 
Times  give  financial  and  operating  data 
for  319  plants  for  a  twelve-month  period 
in  1912-13  and  for  323  plants  for  a 
similar  period  in  1913-14.  The  revenue 
from  the  sale  of  energy  in  the  first 
period  was  $45,603,055,  and  in  the  lat- 
ter period  $49,608,300.  The  working 
expenses  for  the  two  periods  were  $23,- 
565,440  and  $26,123,755  respectively. 
In  1912-13  the  gross  profit  per  $100 
capital  was  $7.11,  and  in  the  succeeding 
year  it  was  $7.29.  In  the  first  period 
$2.78  was  provided  for  depreciation  and 
sinking  fund  per  $100  capital,  and  in 
the  latter  period  $2.81.  The  net  profit 
per  $100  capital  in  the  earlier  twelve 
months  was  $4.38,  and  in  the  succeed- 
ing year  $4.48.  In  1912-13  there  was 
sold  1,294,384,809  kw.-hr.  at  an  average 
price  of  3.38  cents.  The  working  ex- 
pense per  kilowatt-hour  was  1.74  cents. 
The  output  in  1913-14  was  1,478,670,322 
kw.-hr.,  at  an  average  price  of  3.32 
cents  and  an  average  cost  of  1.70  cents 
per  kilowatt-hour.  The  rating  of  the 
319  plants  in  1912-13  was  1,060,066  kw., 
and  they  had  a  maximum  load  of  702,- 
904  kw.,  with  an  average  load-factor  of 
21.02  per  cent.  The  rating  of  the  323 
plants  in  1913-14  was  1,185,209  kw.,  the 
maximum  load  was  780,418  kw.,  and  the 
average  load-factor  was  21.63  per  ycent. 


March  11,  1916 

Milwaukee  Jovian  League. — A  re- 
juvenation is  planned  by  the  Jovian 
League  of  Milwaukee  for  March   17. 

Detroit  Engineering  Society. — Prof. 
D.  C.  Jackson  of  the  Massachusetts 
Institute  of  Technology  will  talk  on 
"High-Power  Traction"  before  the  De- 
troit Engineering  Society  on  Friday 
evening,  April  7. 

National  Electric  Piano  Makers.— It 

is  announced  by  the  National  Electric 
Piano  Makers  that  it  has  been  decided 
;o  postpone  until  the  coming  autumn 
;he  "Electric-Piano  Week"  campaign 
>riginally  intended  for  the  week  of 
Harch  13  to  18. 

Missouri  Association  to  Hold  Con- 
ention  Aboard  Boat. — The  executive 
jmmittee  of  the  Missouri  Association 
f  Public  Utilities  has  decided  that  the 
)16  convention  shall  be  held  May  11, 
I  and  13  aboard  a  boat  leaving  St. 
ouis,  traversing  the  Mississippi  and 
linois  Rivers  to  a  point  above  Peoria, 
I.,  and  returning  to  St.  Louis  at  the 
id  of  the  third  day.     F.  D.  Beardslee 

St.  Louis  is  secretary  and  treasurer 

the  association. 

N.  E.  L.  A.  Committees  Meet. — Five 
lportant  committees  of  the   National 
lectric  Light  Association  were  sched- 
ed  to  meet  this  week  at  the  Engineer- 
g  Societies  Building,  New  York  City, 
le    public-policy    committee    and    the 
mmittee    on    transportation    met    on 
ednesday,   the    committee    on    termi- 
logy  on  Thursday,  and  on  Friday  the 
mmittees  on  electrification  of  steam 
ilroads   and   on   the   form   of  annual 
ports  for  central  stations. 
Ithaca  Section,  A.  I.  E.  E.— The  an- 
al banquet  of  the  Ithaca  Section  of 
J    American    Institute    of    Electrical 
gineers  will  be  held  in  the  dining- 
1  of  the  Home  Economics  Building, 
rnell  University,  March  25.     Among 
i  speakers  scheduled  are  J.  J.  Carty, 
isident  of  the  A.  I.  E.  E.  and  chief 
rmeer  of  the  American  Telephone  & 
egraph  Company;  Dean  Graham  of 

Smith  School  of  Applied  Science, 
•acuse  University,  and  Prof.  Alexan- 

Gray,  head  of  the  department  of 
:tncal  engineering  of  Cornell  Uni- 
sity. 

onnecticut  Get  Together  Club,  N.  E. 

A.— Members  of  the  Connecticut 
Together  Club  of  the  National  Elec- 
Light  Association,  composed  of 
tral-office  men,  contractors,  jobbers 
,  in  fact,  all  persons  interested  in 
electric  trade  in  Connecticut,  gath- 
1  at  the  Hotel  Bond  on  Feb.  25  for 
semi-annual  meeting.  The  chief 
iker  was  F.  J.  Lyon,  superintendent 
the  Waterbury  division  of  the 
ted  Electric  Light  &  Power  Com- 
7,  who  took  as  his  subject  "Con- 
nie Wiring."  Other  speakers  were 
t.  Charles  F.  Scott  of  the  Sheffield 
ntific  School,  Samuel  Ferguson, 
-president  of  the  Hartford  Electric 
it  Company,  and  G.  B.  Leland,  su- 
ntendent  of  the  Stamford  Gas  & 
trie  Company. 

)s    Angeles    Jovian     League. — The 

lar  weekly  luncheon  of  the  Jovian 
trie  League,  Los  Angeles,  was  held 
eb.  23.  Warren  C.  Kennedy,  secre- 
of  the  Baker  Iron  Works,  who  was 
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formerly  president  of  the  Los  Angeles 
Credit  Men's  Association,  spoke  on 
"Credits."  He  said  in  part:  "A  proper 
understanding  of  credit  carries  with  it 
need  of  being  posted  on  collateral  sub- 
jects such  as  commercial  law,  costs  of 
doing  business,  general  financial  and 
banking  problems,  accounting,  cost- 
keeping,  fire,  life,  compensation,  credit 
and  marine  insurance,  experience  in 
buying  and  selling,  advertising,  effi- 
ciency, legislation  and  taxation.  A  re- 
juvenation was  held  on  Feb.  18,  at 
which  forty-five  candidates  were  initi- 
ated. 

University   of  Kansas   Branch,  A.   I. 

E.  E.— The  University  of  Kansas  branch 
of  the  American  Institute  of  Electrical 
Engineers  at  Lawrence,  Kan.,  fol- 
lowed the  subjoined  program  at  its 
March  1  meeting:  "Modern  Tendencies 
in  Heat  Power  Engineering,"  by  Prof. 

F.  H.   Sibley,   Lawrence,  Kan.;   "Rates' 
and   Rate   Making,"   by  W.  J.   Norton, 
Chicago;  "The  Manufacture  of  Carbon 
Products  and  Dry  Cells,"  by  Carl  Ham- 
buechen,      St.      Louis;      "Power-Plant 
Tests,"    by     Rea     Putnam,     Lawrence, 
Kan.;    "Modern    Tendencies    in    Motor 
Design,"  by  Prof.  A.  C.  Lanier,  Colum- 
bia; "Back  to  the  Farm"   (motion  pic- 
tures), by  R.   I.   Parker,   Schenectady; 
"The  Social  Status  of  the  Engineer  "  by 
Prof.  C.  E.  Reid,  Manhattan;  "The' Use 
of  Electricity  in  the  Oil  Fields,"  by  W. 
F.  Barnes,  Kansas  City,  and  "Human 
Interests  and  the  Manufacture  of  Elec- 
trical   Apparatus"     (motion    pictures) 
courtesy  of  C.  R.  Dooley,  Pittsburgh. 

Industrial        Lighting        Committee, 
Lighting  Sales  Bureau,  N.  E.  L.  A. 

The  committee  on  industrial  and  yard 
lighting  of  the  new  Lighting  Sales  Bu- 
reau, Commercial  Section,  N.  E.  L.  A., 
has  announced  through  Oliver  r! 
Hogue,  secretary  of  the  Lighting  Sales- 
Bureau  and  chairman  of  the  committee, 
the  outline  of  its  part  of  the  Lighting 
Sales  Bureau's  report  at  the  1916  N.  E. 
L.  A.  convention.  The  outline  was  pre- 
pared by  Mr.  Hogue  with  the  assist- 
ance of  members  of  his  committee.  The 
part  of  the  report  devoted  to  industrial 
lighting  will  consist  of  eight  sections, 
as  follows:  (1)  Preface;  (2)  methods 
used  to  obtain  industrial  load;  (3)  de- 
signs of  industrial  lighting  systems; 
(4)  data  on  typical  installations;  (5) 
arguments  for  good  lighting;  (6)  load- 
factors;  (7)  maintenance;  (8)  color 
value.  The  section  devoted  to  installa- 
tion will  include  views  of  installations, 
in  typical  plants  of  thirty  industries. 

New-Business  Co-operations  Commit- 
tee, Ohio  Electric  Light  Association.— 

The  program  for  the  next  meeting  of 
the  new-business  co-operations  commit- 
tee of  the  Ohio  Electric  Light  Associa- 
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tion,  which  is  to  be  held  at  Springfield, 
Ohio,  March  15,  has  been  arranged  as 
follows:  Address  of  welcome,  Weare 
Parsons,  general  manager  Springfield 
Light,  Heat  &  Power  Company;  "The 
Golden  Rule  in  the  Utility  Business," 
£  «?Urt  Fenton»  Publicity  manager 
W.  S.  Barstow  &  Company,  New  York 
City;  "The  Value  of  Residential  Busi- 
ness to  the  Central-Station  Company," 
G.  A.  Lowther,  Sandusky  Gas  &  Elec- 
tric Company;  "Results  Obtained  from 
Kitchen  Service  Installations,"  T.  F. 
Kelly,     commercial     manager     Dayton 

i?-W»r^&  Ught  ComPany;  "Salesman- 
ship F.  B.  Hutchinson,  sales  manager 
Kelly-Springfield  Motor  Truck  Com- 
pany, Springfield,  Ohio;  "Electric  In- 
dustrial Trucks,"  C.  E.  Ogden,  Walker 
Vehicle  Company,  Cincinnati;  "Solving 
the  Heating  Problem  and  Securing  the 
Power  Business,"  A.  C.  Shepherd, 
Cleveland  Electric  Illuminating  Com- 
pany. Following  the  close  of  the  after- 
noon meeting,  the  delegates  will  visit 
the  factory  of  the  Robbins  &  Myers 
Company. 

Wisconsin    Electrical    Association.— 

The  Wisconsin  Electrical  Association's 
annual      convention,      previously      an- 
nounced, will  be  held  in  the  club  room 
of    the    Hotel    Pfister,    Milwaukee,    on 
March  16  and  17.     On  March  16  there 
will  be  a  joint  session  with  the  Wiscon- 
sin Gas  Association.     The  following  is 
a  list  of  subjects  on  which  papers  will 
be  presented:  "The  Attitude  of  the  Wis- 
consin Railroad  Commission  on  Security 
Issues,"  by  Harold  L.  Geisse,  stock  and 
bond  expert  of  the  Railroad  Commission 
of    Wisconsin;    "A    Review    of    State 
Legislation   During  the  Past  Session," 
by    John    B.    Sanborn    of    Sanborn    & 
Blake,     Madison,    Wis.;     "Methods     of 
Taxation  of  Public  Service  Companies 
m    Wisconsin    and    Why    Taxes    Have 
Been   Increasing  Annually,"   by   T    E 
Lyons  of  the  Wisconsin  Tax  Commis- 
sion; "Outdoor  Substations,"  by  H    W 
Young,    president    of    the    Delta    Star 
Electric  Company,  Chicago;  "Rates  for 
Residence   Electric   Service,"  by  A.   C 
Babson,  manager  of  the  Wisconsin  Gas 
&  Electric  Company,  Watertown,  Wis  • 
"Street-Lighting  Rates  and  Contracts," 
by  G.  W.  Van  Derzee,  assistant  to  the 
vice-president  of  the   Milwaukee  Elec- 
tric Railway  &  Light  Company;  "Two 
Years'   Experience  with   One-Man   Car 
Operation,"  by  R.  M.  Howard,  manager 
of    the    Wisconsin    Railway,    Light    & 
Power    Company,   Winona,   Minn.,   and 
The  Telephone  Company  and  the  Elec- 
tric Utility,"  by  S.  O.  Seymour,  general 
manager   of   the   Wisconsin    Telephone 
Company,  Milwaukee.    S.  B.  Way,  vice- 
president  and  general  manager  of  the 
Milwaukee    Electric    Railway    &    Light 
Company,  in  conjunction  with  the  Wis- 
consin Electrical  Association's  commit- 
tee on   overhead  distribution,  will  dis- 
cuss  the  -subject   "The   National   Elec- 
trical  Safety   Code."     Another   subject 
scheduled  for  discussion  is  "Automatic 
Current-Limiting    Circuit-Breaking   for 
the  Protection  of  Railway  Feeders  and 
Rotary  Converters."    A  banquet  will  be 
held    on    March    16,    and    speakers    of 
national  reputation,  among  them  Lou  J 
Beauchamp,   Chautauqua   lecturer,   will 
be  present. 
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Manufacturing  and  Industrial 

Glassware  Manufacturers  Busy 
Tin'   buying  of  electric-fixture   glassware   at    present   is 

brisk.      For   sonu>    time    now    the    demand,    it    was   stated    by 

prominent  manufacturers,  lias  been  large,  and  quite  a  few 

companies  find  themselves  in  the  position  of  receiving  orders 
faster  than  goods  are  delivered.  This  has  resulted  in  not  a 
few  cases  in  a  congestion  at  the  factory. 

Upon  the  United  States  has  fallen  the  task  of  supplying 
witli  glassware  the  markets  of  the  world  that  are  now  open. 
Both  the  domestic  and  the  foreign  buying  of  this  material 
are  large.  Prior  to  the  war,  the  outbreak  of  which  caused 
a  serious  upheaval  in  the  glassware  trade,  the  principal 
competition  with  American  glassware  manufacturers  came 
from  Austrian,  German,  Belgian  and  Dutch  manufacturers 
and  to  a  certain  degree  from  those  of  France.  The  war 
practically  stopped  the  shipment  of  goods  from  these  coun- 
tries and  called  the  workmen  to  the  colors. 

The  markets  of  the  world,  therefore,  that  are  now  buying 
and  that  formerly  were  supplied  from  these  European 
sources  have  begun  to  turn  to  the  only  dependable  source 
at  present,  namely,  the  United  States.  South  America, 
Central  America,  the  British  Isles,  Australia,  Venezuela, 
New  Zealand  and  Africa  are  now  buying  glassware  for  elec- 
tric fixtures  from  American  manufacturers  in  rather  large 
quantities.  It  is  significant  that  before  the  commerce  of  the 
world  was  interrupted  by  the  war  American  manufacturers 
supplied  these  markets  with  but  little  material.  While 
America  could  always  compete  with  Europe  in  quality  of 
glassware  it  was  not  so  easy  to  compete  on  prices  because 
of  the  wages  paid  to  American  labor  in  comparison  with 
wages  in  Europe  for  similar  work.  Besides  this,  the  system 
of  extending  credits  worked  so  successfully  by  European 
merchants  was  a  handicap  to  the  American  exporter. 

The  manufacturers  report  that  there  is  no  difficulty  in 
getting  export  orders,  and  some  manufacturers  are  even 
discouraging  them  because  of  the  large  domestic  demand. 
As  to  what  will  happen  when  the  war  is  over,  however, 
none  would  venture  an  opinion.  Still,  there  was  a  note  of 
fear  that  the  advancing  price  of  American  labor  might 
overweigh  any  advantage  or  foothold  now  being  gained  as 
soon  as  Europe  shall  be  again  able  to  export  glassware. 

In  the  domestic  market  it  was  felt  that  the  volume  of 
buying  was  large  for  many  reasons.  Principal  among  them 
were  the  following:  The  stoppage  of  the  European  supply, 
which  has  turned  buyers  of  foreign-made  goods  to  those 
of  domestic  manufacture;  the  increased  industrial  activity, 
which  is  calling  for  more  glassware  to  aid  better  illumina- 
tion; the  natural  advance  of  the  trade,  and  the  financial 
prosperity  of  the  times. 

Not  only  have  prices  already  advanced  but  they  are  ex- 
pected to  advance  still  further.  The  prices  of  raw  materials 
are  the  principal  reason  for  this.  Chemicals,  especially  lead 
and  potash,  besides  being  extremely  hard  to  obtain,  are 
very  much  higher  than  they  were  a  year  and  a  half  ago. 

Deliveries  are  being  made  as  quickly  as  possible,  although 
they  are  for  the  most  part  considerably  delayed.  The  con- 
dition of  the  raw-materials  market  is,  of  course,  the  most 
serious  situation  in  this  respect.  Some  factories  are  ex- 
periencing trouble  in  getting  labor,  and  all  of  those  depend- 
ing on  natural-gas  fuel  have,  of  course,  suffered  from  fuel 
shortage  that  always  comes  with  cold  weather.  This  latter 
condition,  however,  it  is  expected,  will  not  occur  again  until 
next  winter.  The  freight  congestion  has  caused  particular 
hardship  to  a  number  of  companies.  Frequently  export 
orders  have  been  held  up  indefinitely,  and  the  freight  tie-up 
has  in  many  cases  caused  a  delay  in  deliveries  that  other- 
wise would  have  been  exceptionally  good. 


Russian  Trade  Possibilities  Excellent  for  Electrical 
Goods 


Marcus  Stowe  Hill,  recently  returned  from  a  seven  months' 
stay  in  Europe  as  the  representative  of  eighteen  large  Mid- 
dle West  manufacturers,  reports  excellent  trade  possibili- 
ties for  electrical  goods  in  Russia.  The  markets  of  the 
country,  he  said,  are  absolutely  bare.  The  merchants  are 
hungry  for  American  goods,  and  American  consuls  are 
flooded  with  inquiries  as  to  where  all  kinds  of  manufactured 
articles  can  be  purchased.  Orders  for  great  quantities  of 
telephone  and  telegraph  apparatus  and  for  tons  of  wire  are 
awaiting  American  manufacturers.  There  is  an  exceptionally 
strong  demand  for  small  motors  from  %  hp.  to  4  hp.  Elec- 
trical equipment  for  demonstrating  purposes  in  schools, 
X-ray  apparatus,  batteries  and  absolutely  all  kinds  of  elec- 
trical supplies  are  wanted  in  large  quantities.  Mr.  Hill 
said  that  when  he  left  Petrograd  there  was  not  a  dry  cell 
in  the  city  to  be  purchased,  and  he  repeats  that  the  market 
shelves  are  practically  bare  of  everything. 

Between  125,000  and  150,000  resident  German  merchants 
and  manufacturers  have  been  sent  to  Siberia,  and  the  Rus- 
sians are  anxious  that  Americans  should  take  their  place. 
They  are  offering  to  provide  three-fifths  of  the  required  capi- 
tal investment  if  Americans  will  furnish  the  other  two-fifths 
and  the  brains  to  establish  American  manufacturing  plants 
in  Russia. 

Mr.  Hill  has  been  working  in  Russia  on  a  basis  of  sales 
direct  from  manufacturers  to  dealers,  eliminating  the  com- 
mission system,  under  which  Russia  has  been  greatly  handi- 
capped. In  the  purchase  of  manufactured  articles  at  the 
present  time  it  is  not  so  much  a  matter  of  price  as  it  is 
one  of  getting  the  goods,  for  the  prices  being  quoted  by 
American  manufacturers,  while  very  substantial,  are  never- 
theless considerably  under  what  the  German  merchants, 
acting  as  jobbers  in  Russia,  have  heretofore  charged  for 
the  same  articles. 

The  Russian  credit,  Mr.  Hill  said,  is  not  only  unquestion- 
able but  there  is  a  great  abundance  of  ready  cash  in  the 
country,  more  so  at  this  time  than  ever  before.  This  is  on 
account  of  the  fact  that  the  use  of  vodka  has  been  abolished. 
Up  to  the  last  of  December,  and  since  the  abolishment  of 
vodka,  the  bank  deposits  increased  over  1100  per  cent,  ac- 
cording to  government  report. 

American  manufacturers  have,  he  stated,  a  great  advan- 
tage over  British  manufacturers  in  shipping  goods  to  Russia 
in  that  the  latter  must  make  application  to  the  War  Office 
for  permission  to  export.  At  the  least,  it  is  three  months 
before  they  get  a  decision,  and  permission  may  then  not  be 
granted.  American  manufacturers  thus  receive  a  tremen- 
dous advantage  on  time  of  delivery,  which  is  one  of  the 
very  important  considerations  under  present  conditions.  The 
Russians  are  prepared  to  pay  the  price  because  of  the  ship- 
ping difficulties,  and  they  will  furnish  bankers'  irrevocable 
confirmed  credits  with  each  order. 

Any  firm  contemplating  granting  a  sole  agency  to  a  Rus- 
sian is  warned  by  Mr.  Hill  to  investigate  the  standing  of  the 
individual  very  closely  before  so  doing  to  determine  whether 
he  intends  to  use  this  agency  or  to  sell  it.  He  says  that  a 
great  many  sole  agencies  are  passed  around  from  one  man 
to  another,  none  of  whom  knows  anything  about  the  busi- 
ness involved  or  cares  to  do  so,  since  he  only  intends  to 
sell  the  agency  for  $2,000  or  $3,000  to  the  next  man.  Mr. 
Hill  urges  that  no  agency  be  granted  until  the  reliability  of 
the  proposed  agent  has  been  positively  established. 

Another  caution  is  that  any  correspondence  or  article 
sent  by  mail  to  Russia  should  be  registered,  as  such  mail  is 
more  quickly  censored  and  is  more  apt  to  get  past  the  cen- 
sors and  also  provides  a  means  of  tracing  more  readily 
Mr.  Hill's  address  is  1455  Carmen  Avenue,  Chicago. 
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The  Hygrade  Lamp  Company  has  moved  from  Danvers, 
Mass.,  to  Salem,  Mass.  This  company  was  formerly  known 
as  the  Hygrade  Incandescent  Lamp  Company. 

The  National  Electric  Utilities  Corporation  has  opened  a 
New  York  office  at  103  Park  Avenue,  where  it  is  also  main- 
taining a  display  room.  E.  C.  Van  Glahn  is  president  of  the 
concern. 

M.  A.  Shadley,  formerly  superintendent  for  the  Squire 
Electric  &  Construction  Company,  Kansas  City,  Mo.,  has 
opened  offices  for  electrical  contracting  at  704  Wyandotte 
Street,  Kansas  City. 

The  Rubes  Electric  Devices  Company,  220  Taaffe  Place, 
Brooklyn,  has  appointed  N.  G.  Nicoll,  formerly  in  charge  of 
the  specialty  department  in  the  East  of  the  Cutler-Hammer 
Manufacturing  Company,  as  manager. 

Magneto  Business  Good. — The  Splitdorf  Electrical  Com- 
pany, 98  Warren  Street,  Newark,  N.  J.,  reports  that  the 
prospects  for  business  in  1916  are  very  bright  and  that  it 
is  expecting  the  record  of  last  year  to  be  surpassed  this 
year. 

Pass  &  Seymour,  Inc.,  Solvay,  N.  Y.,  have  recently  opened 
a  branch  office  at  158  Purchase  Street,  Boston,  Mass.,  which 
will  be  in  charge  of  G.  L.  Hatheway.  The  New  England 
territory  and  the  Canadian  territory  will  be  taken  care  of 
through  this  office. 

The  Altorfer  Brothers  Company,  manufacturer  of  elec- 
trically operated  washing  machinery,  has  moved  its  gen- 
eral office  from  Roanoke,  111.,  to  Peoria,  111.  The  company 
is  still  maintaining  its  factory  and  a  branch  office  at  Roa- 
noke.    It  also  has  a  factory  at  Peoria. 

L.  A.  Woodward,  former  general  manager  of  the  William 
Tod  Company,  Youngstown,  Ohio,  has  purchased  the  plant 
of  the  Canton-Hughes  Pump  Company  at  Wooster,  Ohio, 
which  has  been  in  the  hands  of  a  receiver.  The  purchase 
price  is  said  to  have  been  about  $100,000. 

The  Henderson  Electric  Company,  Ampere,  N.  J.,  has 
purchased  the  Roberts  boring-machine  business  from  James 
McCrea  &  Company  of  562  West  Washington  Street,  Chi- 
cago, 111.,  including  all  their  patent  rights,  interest  and  good 
will  in  the  Roberts,  O.  K.  and  Zeek  boring  machines. 

St.  Paul  to  Electrify  Shops  at  Dubuque,  Iowa. — Officials 
of  the  Chicago,  Milwaukee  &  St.  Paul  Railroad  have  an- 
nounced that  a  contract  has  been  closed  with  the  Union 
Electric  Company  of  Dubuque,  Iowa,  for  supplying  elec- 
trical energy  to  the  large  railroad  shops  at  that  point. 

The  John  Z.  Dolph  Company,  manufacturer  of  insulating 
paints  and  compounds,  has  moved  from  317  New  Jersey 
Railroad  Avenue,  Newark,  to  168  Emmett  Street,  Newark, 
where  the  capacity  of  its  plant  will  be  more  than  doubled. 
The  change  in  the  plant  has  been  found  necessary  to  take 
care  of  increased  business. 

The  Bowser  Tank  &  Pump  Works,  Fort  Wayne,  Ind., 
have  appointed  C.  D.  Wheeler,  formerly  sales  and  advertis- 
ing manager  of  the  Santo  Vacuum  Cleaner  Company  and 
advertising  manager  of  the  Fort  Wayne  Works  of  the  Gen- 
eral Electric  Company,  as  its  advertising  manager.  Mr. 
Wheeler  will  succeed  G.  A.  Townsend,  Jr. 

Large  Steel-Mill  Motor  Orders. — The  Westinghouse  Elec- 
tric &  Manufacturing  Company,  East  Pittsburgh,  Pa.,  re- 
ports that  the  National  Tube  Company,  Lorain,  Ohio,  has 
just  ordered  a  15,000-hp.  motor  for  driving  a  40-in.  re- 
versing rolling  mill.  A  similar  order  has  also  been  recently 
received  from  the  Indiana  Steel  Company,  Gary,  Ind. 

The  National  Electric  Utilities  Corporation  has  moved 
its  factory  from  355  West  Thirty-sixth  Street,  New  York, 
to  Danbury,  Conn.,  where  it  is  the  intention  of  the  company 
to  manufacture  household  ranges  in  large  quantities,  to- 
gether with  hotel,  restaurant  and  club  equipment  and  also 
electric  heating  and  drying  appliances  for  mills  and  fac- 
tories. The  company  has  also  established  offices  and  display 
rooms  at  103  Park  Avenue,  New  York. 

Norman  B.  Hickox,  who  until  recently  was  employed  in 
the  sales  department  of  the  Thomas  Cusack  Company,  Chi- 
cago, has  accepted  a  position  in  the  direct-lighting  sales 
department  of  the  National  X-Ray  Reflector  Company  of 
Chicago.  Mr.  Hickox  was  formerly  with  the  Greenwood 
Advertising  Company,  an  electric-sign  manufacturer  at 
Nashville,  Tenn.     Prior  to  his   entry   into  the   commercial 


electrical  field  he  was  engaged  in  central  station  work  for 
H.  M.  Byllesby  &  Company  at  Muskogee,  Okla.,  and  for  the 
Springfield  Gas  &  Electric  Company  at  Springfield,  111. 

J.  A.  &  W.  Bird  &  Company,  88  Pearl  Street,  Boston, 
Mass.,  manufacturers  of  "Ripolin"  enamel  paint,  have  moved 
their  New  York  office  from  66  Beaver  Street  to  the  Equitable 
Building,  120  Broadway.  The  company  is  getting  its  raw 
material  from  Holland  and  has  sufficient  stocks  on  hand,  it 
declares,  to  take  care  of  practically  any  demand  without 
need  of  increasing  prices. 

The  Adsit  Telephone  Lockout  Company. — The  Adsit  Gen- 
eral" Electric  Company  of  Minneapolis,  Minn.,  was  recently 
organized  under  the  laws  of  Michigan  as  the  Adsit  Telephone 
Lockout  Company,  with  a  capital  stock  of  $300,000.  The 
headquarters  of  the  company  are  now  at  Escanaba,  Mich. 
J.  C.  Kirkpatrick  is  president,  M.  K.  Bissell  vice-president, 
and  H.  W.  Reade  secretary  and  treasurer. 

Philip  S.  Smith,  formerly  of  the  General  Electric  Com- 
pany, has  been  appointed  by  the  Bureau  of  Foreign  and 
Domestic  Commerce  of  the  Department  of  Commerce  to 
tour  South  America  and  make  a  special  study  of  the  need 
in  that  continent  for  electrical  specialties.  Mr.  Smith  will 
first  investigate  conditions  in  Rio  de  Janeiro  and  neighbor- 
ing territory.  He  will  make  a  tour  of  the  United  States 
among  the  electrical  specialty  manufacturers  for  one 
month  before  his  departure  for  South  America. 

Demand  for  Fault-Locating  Equipment  Increasing. — The 

Lundin  Electric  &  Machine  Company,  Boston,  Mass.,  reports 
an  increasing  demand  for  the  Vahey  line  fault-locating 
equipment  recently  placed  on  the  market  by  this  concern. 
In  the  past  six  months  sales  of  this  apparatus  have  doubled, 
and  among  recent  inquiries  received  have  been  one  from 
the  Dutch  East  Indies,  one  from  Mexico,  and  others  from 
municipal  central-station  systems.  The  Lawrence  (Mass.) 
Gas  Company  and  the  Minneapolis  General  Electric  Com- 
pany are  among  recent  purchasers  and  the  Ontario  Hydro- 
electric Commission  is  an  inquirer.  Four  sets  are  in  use  by 
the  central  stations  managed  by  C.  H.  Tenney  &  Company, 
Boston. 

Satisfactory  Business  in  Wireless  Apparatus. — The  Gen- 
eral Radio  Company,  11  Windsor  Street,  Cambridge,  Mass., 
reports  that  practically  all  the  orders  recently  received  are 
for  small  amounts  of  apparatus  from  college  laboratories. 
The  volume,  however,  is  extremely  satisfactory,  so  much 
so,  the  manufacturer  asserts,  that  some  difficulty  is  being 
had  to  make  satisfactory  deliveries.  The  General  Radio 
Company  has  recently  developed  a  new  type  of  wave  meter 
which  will  be  placed  on  the  market  in  the  near  future.  This 
device  will  be  described  in  an  early  issue  of  the  Electrical 
World.  The  officers  of  the  General  Radio  Company  are 
as  follows:  Melville  Eastham,  president;  R.  C.  Watrous, 
treasurer,  and  R.  C.  Emery,  secretary. 

General    Electric    Company    Employing    Large    Force. — 

About  18,000  men  and  women  are  now  being  employed,  it  is 
reported,  in  the  Schenectady  plant  of  the  General  Electric 
Company,  and  the  force  is  said  to  be  the  largest  in  the  his- 
tory of  the  company.  For  the  past  six  months  the  number 
of  employees  has  been  steadily  increased  until  the  present 
record  has  been  attained.  As  already  noted  in  these  columns, 
orders  are  coming  in  in  unprecedented  volume,  necessitat- 
ing not  only  increases  in  working  forces  but  also  in  manu- 
facturing facilities.  Reports  of  increased  business  and  cor- 
respondingly larger  working  forces  at  the  other  plants  of 
the  General  Electric  Company  have  also  come  in.  More 
than  4700  persons  are  now  employed  at  the  Pittsfield  plant. 
Instructions  for  Foreign  Customers. — The  Stow  Manufac- 
turing Company,  Binghamton,  N.  Y.,  manufacturer  of  elec- 
trically operated  tools,  has  issued  a  form  letter  which  it  is 
sending  to  its  customers  in  foreign  countries.  This  form  let- 
ter states  that  customers  desiring  to  place  orders  with  the 
Stow  company  may  simplify  the  execution  of  these  orders 
by  giving  them  to  the  nearest  foreign  office  of  the  American 
Express  Company.  The  letter  contains  information  on  how 
the  orders  should  be  made  out  and  gives  a  list  of  offices  of 
the  American  Express  Company  in  foreign  cities.  The 
arrangement  which  the  Stow  Manufacturing  Company  has 
made  with  the  American  Express  Company,  it  is  thought, 
should  be  of  considerable  benefit  to  small  purchasers  in 
foreign  countries. 
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Nmiw.in  relephone  Contract  to  Western  Electric  Com- 
pany.- -The  Western  Electric  Companj  of  Chicago  on  March 
3  obtained  i  lu-  award  of  a  contract  to  Install  ;i  Cull  auto 
matic  telephone  system  in  Christiania,  Norway.  The  ordor 
involves  an  expenditure  of  aboul  $1,250,000,  and  la  consid- 
ered of  unusual  Importance,  as  it  is  the  largest  telephone 
contract  ever  gjiven  to  an  American  concern  in  Europe  and 
is  a  victory  over  the  firm  of  Siemens  A  Elalske  of  Berlin. 
The  exchange  will  consist  of  30,100  Lines  of  telephone  equip- 
ment   to    be    in. tailed    in    nine    olliccs.      There    will    lie    autO 

matic  <lials  fo  '.'.nun  subscribers,  it  is  understood  thai 
certain  parts  of  the  exchange  nol  belonging  to  the  auto- 
matic system  probably  will  be  built  by  the  electric  bureau 

of   Chris tiania   and   by    Siemens   A    llalske. 

Louisville  Contractor  Busy. — The  Hairy  1.  Wood  Company, 

514  West.  Main  Street,  Louisville,  Ky.,  lias  recently  secured 
several  interesting  Contracts.  One  of  these  contracts  in- 
cludes all  the  conduit  and  wiring  work  for  lighting  and 
power  of  the  Home  Telephone  Company  of  Louisville,  Ky. 
The  contract  also  calls  for  installation  of  all  2-in.  and  3-in. 
conduits  required  for  the  telephone  company's  equipment. 
Another  contract  just  received  is  for  the  wiring  of  the 
Bonnie  Apartment  House,  and  it  covers  a  complete  conduit 
system  for  lighting  and  power,  vestibule  telephones,  city 
telephones,  bells  and  annunciators.  The  Harry  I.  Wood 
Company  has  also  received  a  contract  for  installation  of 
one  35-hp.  motor  and  two  20-hp.  motors  for  the  Ewald 
Iron  Company.  Another  interesting  contract  is  for  the  in- 
stallation of  main  and  branch  feeders  and  other  equipment 
for  two  225-kw.,  220-volt,  three-phase  enameling  ovens 
which  are  being  installed  by  the  Ford  Motor  Company  in 
its  plant  at  Louisville. 

Western  Electric  Company  "Wire-Your-Home"  Window 
Displays. — Combining  the  special  "Wire-your-home"  window 
display  of  the  Society  for  Electrical  Development,  Inc.  (re- 
produced on  a  preceding  page  of  this  issue),  with  its  own 
standard  window  display  sets,  the  Western  Electric  Com- 
pany, New  York  City,  offers  central  stations  and  dealers 
several  settings  for  attractive  window  exhibits  during  the 
coming  house-wiring  campaign  month.  The  advertising  de- 
partment of  the  company,  which  offers  to  ship  the  window- 
display  sets  direct  upon  request,  makes  the  suggestion  that 
the  "Wire-your-home"  display  proper  be  kept  in  the  dealer's 
window  during  the  entire  month,  while  the  company's  stand- 
ard displays,  which  form  a  part  of  the  setting,  are  changed 
from  week  to  week,  featuring  different  appliances.  One 
of  the  combination  windows  suggested  by  the  "Western 
Electric  Company  has  as  its  central  feature  an  electrically 
driven  washing  machine,  from  which  white-paper  streamers 
lead  to  six  special  posters,  three  on  each  side  of  the  window,' 
which  bear  legends  setting  forth  the  points  of  advantage 
of  the  electric  washer  exhibited. 

Success  with  Individualistic  Cut-out  Box. — Warren  Rip- 
ple, president  of  the  George  Cutter  Company,  South  Bend,, 
Ind.,  recently  told  a  representative  of  the  Electrical 
World  that  the  success  his  company  is  meeting  in  market- 
ing its  new  cut-out  box  is  remarkable.  The  box  itself  is 
a  product  of  higher  grade  than  ordinary  and  is  individ- 
ualistic in  that  it  is  provided  with  a  name-plate  on  which 
the  electrical  contractor  installing  the  equipment  may 
stamp  the  name  of  his  concern.  Because  the  box  contains 
this  feature,  which  allows  the  contractor  to  place  his  name 
in  a  conspicuous  place  on  each  completed  job,  Mr.  Ripple 
said  the  use  of  the  box  is  spreading  so  rapidly  that  fac- 
tory facilities  must  necessarily  be  pushed  to  insure  prompt 
deliveries.  Mr.  Ripple  also  pointed  out  the  fact  that  the 
merchandising  idea  involved  is  one  somewhat  new  to  the 
electrical  supplies  business.  Very  few  "products  in  that 
branch  of  the  industry  are  now  designed  so  that  the  elec- 
trical contractor  may  sell  them  to  the  public  and  at  the 
same  time  sell  with  the  goods  a  high-class  and  lasting  ad- 
vertisement of  his  local  store.  He  said  further  that, 
in  spite  of  the  fact  that  electrical  contractors  as  a  body 
are  considered  by  some  to  be  poor  merchants,  a  great 
many  of  them  have  grasped  the  merchandising  principle 
embodied  in  the  cut-out-box  name-plate  and  are  employing 
the  principle  as  well  as  the  material  daily. 

E.  C.  Porter,  who  for  two  years  has  been  the  commercial 
agent  in  charge  of  the  New  York  office  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  has  recently  resigned  his 


pn  Ition  to  become  executive  iecretary  of  the  recently 
formed  American  Russian  Chamber  of  Commerce.  Mr. 
Porter  ha  had  direct  charge  of  the  organization  and  of  the 
arrangement  i  entered  into  between  the  Department  of  Com- 
merce and  the  imperial  Russian  government  for  the  pur« 
po  e  of  assisting  American  business  Interests  in  Importing 
goods  from  Russia.  As  a  result  of  those  arrangements,  ap- 
proximately $700,000  worth  of  Russian  materials  have  been 

brought   into   the    United   States,  and   this   has   been   of  great 

benefit  to  American  manufacturers.  As  already  noted  in 
these  columns,  the  American-Russian  Chamber  of  Com- 
merce has  recently  been  organized  by  representative  of 
some  of  the  leading  financial  and  industrial  interests  of  the 
country.  The  chamber  is  also  closely  associated  with  the 
Russian-American  Chamber  of  Commerce  in  Moscow. 

The  Electric  Sales  Corporation,  418  Union  Street,  Seattle, 
Wash.,  has  taken  over  the  manufacture  and  sale  of  the  A  pi  el 
system  of  electric  heating  formerly  placed  on  the  market 
by  Apfel  &  Jansen  and  described  in  the  Electrical  Would 
of  March  27,  1915.  The  insert  hot-water  heater  formerly 
made  by  Apfel  &  Jansen  and  described  in  the  Electrical 
World  of  April  3,  1915,  is  now  being  made  and  placed  on 
the  market  by  the  Electric  Heating  &  Manufacturing  Com- 
pany. These  two  companies,  however,  cover  the  sales  of 
these  devices  only  throughout  the  Pacific  Coast  States  as 
far  east  as  Montana.  The  manufacturing  and  sales  rights 
for  the  Central  States  are  controlled  by  the  Lee  Electric 
Radiator  Company,  319  Wells  Street,  Chicago,  111.,  and  it 
is  the  licensed  manufacturer  under  letters  patent  which 
are  owned  by  P.  F.  Apfel  of  Seattle.  Mr.  Apfel  expects  to 
dispose  in  the  near  future  of  the  manufacturing  and  selling 
rights  of  the  electric-heating  system  and  electric  hot-water 
heater  in  the  Eastern  States  territory.  P.  F.  Apfel  is  presi- 
dent of  the  Electric  Sales  Corporation,  O.  L.  Whitcomb  vice- 
president,  and  R.  H.  Walker  secretary  and  treasurer.  The 
officers  of  the  Electric  Heating  &  Manufacturing  Company 
are  as  follows:  J.  G.  Eddy  of  Everett,  Wash.,  president;  R. 
~H.  Walker,  vice-president,  and  P.  F.  Apfel,  secretary  and 
treasurer.  The  Electric  Heating  &  Manufacturing  Company 
has  a  plant  with  an  annual  output  of  300,000  sq.  ft.  of 
radiating  surface  of  electric  radiators  and  10,000  "Electric 
Insert"  hot-water  heaters.  This  company  also  manufac- 
tures electric  glue  pots,  electric  automobile  radiator  heaters, 
and  other  special  electric-heating  devices.  The  business 
of  the  latter-named  company  is  in  a  prosperous  condition, 
it  reports,  and  bids  fair  to  become  one  of  the  leading 
industries  of  the  Pacific  Coast.  The  Electric  Sales  Corpora- 
tion announces  that  one  of  the  largest  successful  installa- 
tions of  automatic  electric-heating  systems  for  water  ever 
made  has  been  installed  in  the  country  residence  of  R.  P. 
Butchart  on  Vancouver  Island,  British  Columbia.  The  in- 
stallation consists  of  a  battery  of  eighteen  insert  hot-water 
heaters  with  a  total  rating  of  412  amp.,  giving  a  consump- 
tion per  hour  of  about  46  kw.  The  apparatus  is  utilized  for 
heating  a  swimming  tank  containing  12,000  gal.  of  sea 
water.  The  heaters  are  usually  employed  during  the  night 
hours  and  are  automatically  cut  off  in  the  morning  or  when 
the  temperature  attains  80  deg.  Fahr. 


NEW  YORK  METAL  MARKET  PRICES 

, Feb.  29 v      , March  7 s 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid         Asked 

Copper                                        £        s      d  £        s      d 

London,  standard  spot 105      10      0  100      10      0 

Prime  Lake    28.25  to  28.50f  27.25      to  27.50t 

Electrolytic     28.25  to  28. 50t  27.25      to  27.50t 

Casting    26.75  to  27.00f  25.87%  to  26.12%t 

Copper    wire    base 29.25  to  29.75f  28.75      to  29.25t 

Lead     6.30  ■   6.60 

Nickel    45.00  to  50.00  45.00      to  50.00 

Sheet  zinc 25.00t  25.00t 

Spelter,    spot    20.55  to  20.80f  18.67%  to  18.92%t 

Tin,    Straits    48.00  48.50 

Aluminum,  98  to  99  per  cent.  .    58.00  to  59.00  59.00       to  61.00 

OLD  METALS 

Heavv  copper  and  wire 22.00  to  22.50t  21.50      to  22.00t 

Brass,  heavy    14.00  to  14. 25f  13.50      to  14.00t 

Brass,  light    12.00  to  12.50t  12.00      to  12.50t 

Lead,    heavy    5.25  to    5.40t  5.40      to    5.50t 

Zinc,  scrap 15.00  to  15.50f  15.00      to  15.50t 

COPPER  EXPORTS 
Total  tons  to  March  7 4-115 

fXominal.  , 


March  11,  1916 
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Corporate  and  Financial 

American  Power  &  Light  Company,  New  York,  N.  Y. — 

The  company  is  offering  to  holders  of  its  preferred  and 
common  stock  and  to  holders  of  option  warrants  for  its 
common  stock  the  privilege  to  subscribe  after  March  1  and 
an  or  before  March  15  for  an  amount  of  6  per  cent  gold 
debenture  bonds  equal  to  50  per  cent  of  the  par  value  of 
their  respective  holdings  as  registered  on  the  company's 
aooks  Feb.  21,  1916.  The  total  amount  of  bonds  offered  to 
stockholders  is  $6,984,300.  The  subscriptions  for  the  bonds 
ire  to  be  made  at  93  per  cent  and  accrued  interest,  and  the 
aurpose  of  the  issue  is  to  liquidate  the  company's  floating 
iebt,'  which  aggregated  $3,489,141  on  Dec.  31,  1915,  and  to 
supply  additional   working  capital. 

Dayton  (Ohio)  Power  &  Light  Company. — The  annual 
•eport  of  the  board  of  directors  for  the  calendar  year  1915 
;ays:  "We  have  enjoyed  a  satisfactory  year,  and  your 
(fficers  feel  that  the  results  have  measured  up  to  the  highest 
itandard  of  growth  established  in  past  years.  A  brief 
inalyzation  of  the  results  of  our  1915  operations  discloses 
in  increase  in  the  number  of  customers  connected  to  our 
ines  of  4562.  It  also  shows  an  increase  in  our  total  con- 
lected  load  of  12,525  hp.  It  is  gratifying  to  note  that  our 
jarnings  from  the  sale  of  electric  energy  for  industrial 
tower  purposes  shows  an  increase  over  the  previous  year 
»f  approximately  24  per  cent.  During  the  year  we  have 
idded  six  towns  and  several  unincorporated  communities 
o  our  system  and  have  secured  franchises  from  two  towns 
hat  will  be  served  with  the  completion  of  our  lines  to  those 
loints.  All  indications  point  to  a  satisfactory  development 
f  your  company  during  the  year  1916,  and  your  officers 
re  of  the  opinion  that  the  percentage  of  increases  in  the 
arious  branches  of  the  business  will  at  least  equal  those 
f  1915."  The  comparative  earnings  statement  for  1914 
nd  1915  follows: 

1915  1914 

tross    earnings    $1,098,065         $943,321 

•perating    expenses     579,581  528,151 

Net    earnings    $518,484         $415,170 

ither   income    12,987  11,842 

Total    income    $531,471         $427,012 

"ixed    charges    217,932  207,647 

Net    income    $313,539         $219,365 

(ividend   on   preferred   stock 128,347  116.220 

Net  surplus $185,192         $103,145 

Denver  (Col.)  Gas  &  Electric  Company. — An  issue  of 
4,000,000  of  first  and  refunding  5  per  cent  sinking-fund 
:old  bonds  due  May  1,  1951,  is  being  offered  at  92  and 
titerest,  netting  5.5  per  cent.  The  bonds  are  being  sold 
or  the  purpose  of  anticipating  the  maturity  of  $3,500,000 
f  6  per  cent  collateral-trust  notes  of  the  company,  which 
lature  in  about  one  year,  practically  all  of  which  issue,  it 
>  expected,  will  be  called  for  redemption  next  October. 

Electric  Bond  &  Share  Company,  New  York,  N.  Y. — The 
ross  income  of  the  company  for  the  year  ended  Dec.  31, 1915, 
as  $1,820,337  and  the  net  income  $1,401,085.  During  the  year 
344,647  was  paid  out  in  dividends  on  preferred  stock  and 
433,788  in  dividends  on  common  stock.  The  surplus  income 
3r  the  year  was  $622,660.  There  was  on  hand  and  in  banks 
n  Dec.  31,  1915,  cash  amounting  to  $2,066,209.  There  were 
ccounts  receivable  to  the  amount  of  $476,206,  notes  re- 
iivable  to  the  amount  of  $282,995,  and  accrued  interest  re- 
Jivable  to  the  amount  of  $90,607,  making  a  total  of  $2,- 
16,018  of  current  assets.  Against  this  are  placed  current 
abilities  of  but  $62,760,  divided  into  $2,760  for  accounts 
ayable  and  $60,000  for  the  preferred-stock  dividend  of 
eb.  1.  The  total  surplus  as  of  Dec.  31,  1915,  was  $4,244,- 
58,  which  was  larger  than  that  of  a  year  previous  by 
1,048,869. 

Evansville  (Ind.)  Public  Service  Company. — The  Public 
ervice  Commission  of  Indiana  has  granted  the  company 
uthority  to  issue  $1,105,200  of  bonds  to  be  sold  at  not 
iss  than  85.  The  company  is  also  authorized  to  increase 
ie  capital  stock  by  $320,000. 

Interstate  Electric  Company,  New  York,  N.  Y. — A  block 
f  first-lien  6  per  cent  collateral  sinking  fund  gold  bonds 
ue  March  1,  1933,  is  being  offered  at  par  and  interest. 

Kansas  Electric  Utilities  Company,  Lawrence,  Kan. — An 

■sue  of  $1,150,000   of  first-mortgage  ten-year  5   per  cent 


sinking-fund  gold  bonds,  due  Oct.  1,  1925,  is  being  offered 
at  94.5  and  interest  to  yield  5.75  per  cent. 

Northern  Iowa  Gas  &  Electric  Company,  Humboldt,  Iowa. 

— The  company  has  recently  purchased  the  central  station 
properties  at  Eagle  Grove,  Clarion,  Goldfield,  Humboldt, 
and  the  properties  supplied  by  transmission  lines  from 
Humboldt  and  Sheldon,  which  are  Dakota  City,  Gilmore, 
Rolfe,  Laurens,  Pomeroy,  Livermore  and  Fonda.  It  is  the 
intention  of  the  company  to  build  a  transmission  line  from 
Humboldt  to  Eagle  Grove  and  to  Clarion.  The  hydro- 
electric and  steam  plant  at  Humboldt  will  be  supplemented 
by  a  steam  plant  at  Eagle  Grove.  The  officers  of  the  com- 
pany are:  I.  C.  Elston,  Jr.,  president;  D.  M.  Sterns,  vice- 
president,  and  J.  N.  McCallum,  secretary  and  treasurer. 

Northern  California  Power  Company,  Consolidated,  San 
Francisco,  Cal. — The  annual  meeting  of  the  stockholders  of 
the  company  was  held  in  San  Francisco,  Feb.  3.  Despite 
the  fact  that  the  gross  earnings  of  the  company  in  1915 
were  the  largest  in  its  corporate  history  except  in  1913, 
and  that  584  new  customers  were  added  to  its  roll  last  year, 
the  annual  report  showed  a  decrease  of  $12,222  in  net  earn- 
ings and  a  decrease  of  $10,815  in  balance,  after  interest 
charges.  The  report  submitted  by  W.  F.  Detert,  president, 
states  that  the  company's  series  B  debentures,  amounting 
to  $500,000,  will  have  to  be  paid.  The  stockholders  will  be 
called  upon  to  provide  this  sum  either  in  one  asses~ment  or 
several  smaller  assessments.  He  also  stated  that  during 
the  next  eighteen  months  $115,000  will  be  required  to  meet 
bond  sinking  funds,  while  the  minimum  amount  of  exten- 
sions and  betterments  will  be  approximately  $200,000  in 
excess  of  the  amounts  available  from  the  company's 
revenues,  making  due  allowance  for  probable  increase  in 
same,  which  sums  will  also  have  to  be  met  by  the  stockhold- 
ers unless  unexpected  increases  are  realized  in  the  com- 
pany's business.  A  comparative  statement  of  the  income 
and  surplus  accounts  for  1914  and  1915  follows: 

„  1915  1914 

Gross  operating  revenue $776,973  $765,047 

Maintenance,  operating  expenses,  taxes  and  un- 
collectible accounts 342,453  323,587 

Net  earnings  from  operation $434,520      $441  460 

Add  profit  on  merchandise  sales  and  other  mis- 
cellaneous income    8,511  13  794 

Total  net  income        $443,031     $455,254 

Interest  on  bonds,  debentures  and  floating  debt 
(less  amount  charged  to  capital  for  work  in 
course  of  construction) 362,896       363,998 

Balance      $80,135        $91,256 

Less  debt  discount  and  expense  and  miscellane- 
ous deductions  from  income 705  1,011 

Balance    $79,430        $90,245 

Add  miscellaneous  additions  to  surplus 2,165  144 

Balance    ....  . $81,595        $90,389 

Deduct     extraordinary     accounts     written     off 

affecting  previous  years 32,609  20,333 

Balance $48,986       $70,056 

Less  reserve  for  depreciation 17,677  32,817 

Balance    $31,309        $37,239 

Less  appropriations  to  sinking  funds: 

For  payments  made  during  year 104,910        103,710 

For  payments  made  in  previous  years 60.000          57484 

For  amounts  due  and  accrued  but  unpaid 89.931 

Balance  to  corporate  surplus *$223.532   *$123  955 

Surplus  unappropriated  at  beginning  of  year..      463,135       587^090 

Dec.  31  surplus,  a  sper  balance  sheet $239,603       463,135 

♦Deficit. 

Pennsylvania  Water  &  Power  Company,  Holtwood,  Pa. — 

The  earnings  of  the  company  for  the  year  ended  Dec.  31, 
1915,  were  as  follows: 

Gross    earnings    $1,124,739 

Operating  expense    $64,460 

General  expense    67,884 

Maintenance     44,064 

176,408 

Balance    $948,331 

Interest  on  first-mortgage  bonds    514,278 

Net  revenue    $434,053 

Balance  from  1914    710 

Total $434,762 

Distributed  as  follows : 

Dividends     $339,800 

Transferred  to  contingent  fund 73,164 

Surplus  carried  to  profit  and  loss 21,798 

Total $434,762 
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i  i.ih  Powei  A  Light  Company,  Ball  Lain  (  Ity,  i  tah. 
Officials  of  the  company,  it  li  reported,  have  devi  ed  a 
tentative  plan  t<>  sell  stock  in  the  company  t>>  employeei  on 
a  monthlj  in  tallmenl  basis.  The  plan  i  being  formulated 
f,,r  the  purpose  of  Increasing  efficiency  end  co-operation 
end  giving  employe)  a  chance  t<>  acquire  stock  on  i 
payments,    while  the  complete  details  of  the  plan  are  still 

in    the    making,    it    is    virtually    assured    that    it    will    go    Into 

effed  about   April   1.     As  it   is  now  planned,  stock  will  be 

sold  to  employees  at  the  par  value  of  SUM),  paying  >'■•>  down 
and  $5  a  mouth.  At  the  same  time,  the  dividends  on  the 
Stock  with  interest  will  he  credited  to  employees  investing 
at    the    rale  of  7   per  cent. 

West   Penn  Power  Company,  Pittsburgh,  Pa.— An  issue 
of  $8,600,000  of  tirst  mortgage  •">  per  cent  gold  bonds,  l' 

"A,"  dated  March  1,  L916,  and  due  March  1.  L916,  is  being 
offered  at  '.»."..:»  and  interest,  The  proceeds  of  the  $2,000,000 
oi  preferred  stock  sold  will  be  used  in  the  payment  of  all 
the  funded  and  other  obligations  of  the  consolidated  com- 
panies, leaving  the  property  of  the  West  Penn  Power  Com- 
pany free  from  all  indebtedness  except  these  bonds  and 
with  £J,000,000  in  cash  in  its  treasury  to  be  invested  in  its 
property.  Under  the  mortgage  the  company  must  con- 
struct or  acquire  a  new  power  plant  of  not  less  than  40,000 
hp.    before   Jan.    1,    1921. 


capitalized  at  $100,000  and  intend    to  manufacture  and  deal 

I  it  ion   device:;    for   internal  coinliii:  t  ion 

The  Magneto  Winding  Company  of  nfillbrook,  N.  v.,  has 
been  chartered  with  a  capital  stock  of  $6,000  to  manufacture 

and    deal     in    armatures,    coil    ,    electric     motors,    niacin 

dynamos,  autos,  etc.    The;  incorporators  are  D.  Kassel,  8. 

Sydney  hrim  and  C.  S.  I'.  Kleeberg,  110  West  Seventy-sixth 

Street,  New  York,  N.  Y. 


New  Utility  and  Industrial  Companies 

The  Cassandra  Light  Company  of  Portage,  Pa.,  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  William  H. 
Troxell,  High  Sparks;  James  Pearce  and  Margaret  Pearce, 
Portage. 

The  Ballinger  Electric  Light  &  Power  Company,  Ballinger, 
Tex.,  has  been  chartered  with  a  capital  stock  of  $50,000.  The 
incorporators  are  R.  H.  Irvine,  M.  F.  Treadwell  and  W.  G. 
Fricke. 

The  Portage  Township  Light  &  Power  Company  of  Port- 
age, Pa.,  has  been  incorporated  with  a  capital  stock  of  $5,000 
by  William  H.  Troxell,  High  Springs,  Pa.;  James  Pearce 
and  Margaret  Pearce,  Portage. 

The  Street  Electric  Company  of  Memphis,  Tenn.,  has  been 
incorporated  by  R.  A.  Street,  W.  C.  Tupper,  W.  S.  Counsell 
and  D.  Street.  The  company  is  capitalized  at  $100,000  and 
purposes  to  do  a  general  electrical  business. 

The  Everett-Buschmann  Company  of  Indianapolis,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $1,000  to  deal 
in  power-plant  specialties.  The  incorporators  are  William- J. 
Everett,  T.  B.  Everett,  A.  W.  Buschmann  and  O.  Buschmann. 

The  Anderson  Electric  Specialty  Company  of  Chicago,  111., 
has  been  chartered  with  a  capital  stock  of  $50,000  by  William 
L.  Hall,  Charles  E.  Burnap  and  Charles  O.  Shervey.  The 
company  intends  to  manufacture  and  deal  in  electrical  de- 
vices. 

The  Lucerne  Electric  Light  Company  of  Lucerne,  Mo., 
has  been  incorporated  with  a  capital  stock  of  $3,200  to  sup- 
ply electricity  for  lamps  and  motors  in  Lucerne.  The  in- 
corporators are  S.  L.  Prough,  O.  E.  Snyder  and  W.  M. 
Boland. 

The  Fahrig  Electrical  Company  of  Chicago,  111.,  has  been 
incorporated  with  a  capital  stock  of  $6,000  to  carry  on  a 
general  electrical  and  mechanical  business.  The  incor- 
porators are  C.  Fahrig,  Rudolph  Fahrig  and  Graham 
Van  Ness. 

The  Lamson  Electrical  Manufacturing  Company  of  Chi- 
cago, 111.,  has  been  incorporated  by  W.  Bachrach,  S.  W.  Da- 
vid and  A.  H.  Marshall.  The  company  is  capitalized  at 
$5,000  and  purposes  to  manufacture  and  deal  in  electrical 
and  mechanical  specialties. 

The  Upper  Alsace  Electric  Company  has  been  granted  a 
charter  with  a  capital  stock  of  $10,000  to  operate  in  Upper 
Alsace  Township,  Berks  County,  Pa.  The  incorporators  are 
S.  D.  Warriner,  R.  H.  Wilbur  and  H.  F.  Baker,  Lafayette 
Building,  Philadelphia,  Pa. 

The  Wolverine  Spark  Plug  Company  of  Dayton,  Ohio,  has 
been  incorporated  by  W.  Bohleber,  P.  S.  Linton  and  C.  H. 
Braselton,  Reibold  Building,  Dayton,  Ohio.     The  company  is 


Trade  Publications 

Platinum. — Baker  &  Company,  Inc.,  Newark,  N.  J.,  have 
issued  a  very  complete  illustrated  catalog  which  contains 
information  on  various  products  made  of  platinum. 

Steel-Tower  Outdoor  Substations. — The  Delta-Star  Elec- 
tric Company,  Chicago,  111.,  has  issued  descriptive  leaflet 
No.  770,  which  contains  information  on  and  illustrations 
of  its  type  SI)  steel-tower  outdoor  substations. 

Telephone  Apparatus  for  Interior  Use. — Catalog  No.  24 
prepared  by  the  Connecticut  Telephone  &  Electric  Com- 
pany, Meriden,  Conn.,  describes  and  illustrates  a  large 
number  of  types  of  telephones  and  telephone  accessories 
for  interior  use. 

Salesmen's  Lamp  Handbook. — The  Westinghouse  Lamp 
Company,  1261  Broadway,  New  York,  has  just  issued  the  fifth 
of  its  salesmen's  lamp  handbooks.  The  book  is  entitled 
"Selling  Mazda  Lamps  and  Better  Light"  and  contains  model 
sales  talks  for  selling  tungsten  lamps. 

Interchangeable-Letter  Sign. — L.  F.  R.  Bellows  &  Com- 
pany, 10  West  Larned  Street,  Detroit,  Mich.,  sales  agent 
for  the  Flexlume  Sign  Company  of  Buffalo,  N.  Y.,  has  pre- 
pared an  illustrated  folder  describing  a  new  type  of  inter- 
changeable-letter electric  sign  adapted  for  use  by  motion- 
picture  theaters. 

Incandescent  Headlamps. — The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  recently  issued  Bulletin  No.  43,800, 
entitled  "Incandescent  Headlights  for  Street  Railway  Serv- 
ice." The  company  has  also  just  brought  out  Bulletin  No. 
44,001-1,  which  contains  a  price  list  of  renewal  parts  and 
supplies  for  car  equipments,  mine  locomotives,  and  railway 
and  mine  line  material. 

Rust-Proof  Iron. — The  American  Rolling  Mill  Company, 
Middletown,  Ohio,  has  recently  issued  an  attractively  pre- 
pared catalog  entitled  "Defeating  Rust:  The  Story  of  Armco 
Iron."  The  company  has  also  just  prepared  illustrated  cata- 
logs entitled  "The  Making  of  Armco  Iron"  and  "Armco- 
American  Ingot  Iron,"  the  latter  containing  letters  of  ap- 
preciation of  the  company's  products. 

Reflector  and  Wireless  Battery  Cabinets. — W.  R. 
Ostrander  &  Company,  22  Dey  Street,  New  York,  have  pre- 
pared a  folder  entitled  "Wireless  Battery  Cabinet,"  which 
also  lists  the  company's  manufactured  products,  and  a  circu- 
lar entitled  "Sun  Ray  Reflectors  for  Store  Window  Light- 
ing," which  contains  information  on  an  angular  reflector 
with  metal  on  the  outside  and  lined  with  silver-ripple  glass. 

Printing-Press  Motors  and  Controllers. — "Direct-Current 
Motors  and  Controllers  for  Flat-Bed  and  Small  Rotary  Print- 
ing Presses"  is  the  subject  of  Bulletin  No.  48,705,  recently 
issued  by  the  Sprague  Electric  Works  of  the  General  Elec- 
tric Company,  527  West  Thirty-fourth  Street,  New  York. 
The  company  has  also  recently  prepared  a  small  catalog 
printed  in  colors  which  contains  information  on  various  types 
of  its  electrically  operated  fans. 

Westinghouse  Products. — Commutating-pole  rotary  con- 
verters are  described  and  illustrated  in  Leaflet  No.  3823-A, 
just  issued  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.  The  company  has  also  issued 
Folder  No.  4201,  entitled  "The  ABC  of  Automobile  Battery 
Charging,"  which  gives  some  concise  information  with  ref- 
erence to  the  recharging  of  automobile  batteries  by  the 
owner;  Catalog  No.  DS846  on  "Pole-Line  Hardware,"  Cata- 
log Section  No.  IP54  on  "Type  CW  Slip-Ring  Induction 
Motors,"  Catalog  Section  No.  DS919  on  "Switchboard  Meters 
for  Measuring  Pressure,  Current  and  Energy,"  Leaflet  No. 
3763  on  its  railway  motor  No.  532-B,  and  Leaflet  No.  3818  on 
its  type  C  push-button  control  stations  for  use  in  automatic 
motor  starters  and  controllers. 
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New  England 


AUGUSTA,  ME. — The  Central  Maine 
vr.  Co.,  Augusta,  has  placed  a  contract 
r  an  additional  steam-turbine  generating 
lit  of  2000-kva.  rating  for  the  steam- 
wer  station  at  Farmingdale.     H.  W.  Ellis 

general   superintendent. 
LEW1STON,   ME. — Bids  will  be  received 

the  omce  of  the  supervising  architect, 
•easury  Department,  Washington,  D.  C, 
ml  April  3  lor  a  conduit  and  wiring  sys- 
m,  lighting  fixtures,  etc.,  in  the  United 
ates  post  office,  Lewiston,  Me.  For  de- 
ils  see  proposal  columns. 
PORTLAND,  ME.,  The  Cumberland 
iunty  Pwr.  &  L.t.  Co.,  Portland,  is  con- 
mplating  the  development  of  a  power  site 
i  the  Saco  River  at  Hiram.  The  plans 
•ovid'e  for  the  installation  of  a  3000-kw. 
snerating  unit  and  the  erection  of  20  miles 

transmission  line,  to  cost  about  $300,- 
10. 

SWANTON,  VT. — Within  the  next  six 
onths  an  additional  generating  unit,  con- 
sting  of  a  500-kva.  or  750-kva.,  600-volt 
tnerator  directly  connected  to  waterwheel. 
ill  be  installed  in  the  municipal  electric- 
jht  plant.     The  town  of  Swanton  expects 

purchase  within  the  next  two  months  a 
10-kva.,  three-phase,  6600-volt  generator 
id  waterwheel,  to  operate  under  a  40-ft. 
sad,  an  oil-pressure  waterwheel  governor, 
scessary  switches,  exciter,  one  Tirrill  regu- 
tor  and  6  miles  of  No.  4  bare  copper  wire. 

J.  Parker  is  superintendent. 
BROCKTON,  MASS. — The  Edison  El. 
Ig.  Co.  of  Brockton  is  completing  a  7-mile 
1,000-volt  transmission  line  and  trans- 
rmer  station  of  4000-kva.  rating.  The 
impany  has  also  under  construction  a 
ansformer  and  distribution  station  having 
l  output  of  1200  kw.  to  be  completed  with- 

the  next  two  months,  and  is  now  starting 
ork  on  an  adddition  to  its  power  plant, 
hich  will  house  a  10,000-kw.  turbo-genera- 
r  unit  with  necessary  auxiliary  equip- 
ent,  including  boiler  and  new  tank.  W.  A. 
orbush  is  plant  superintendent. 
CONCORD,  MASS. — The  municipal  elec- 
ic  department  has  been  requested  to  sub- 
it  a  proposition  for  furnishing  electrical 
lergy  (500  hp.)  to  the  Strathmore  Wors- 
d  Mills. 

FALMOUTH,  MASS. — The  Buzzards 
ay  El.  Co.,  Falmouth,  is  planning  to  ex- 
nd  its  33,000-volt  transmission  line  to  Os- 
rville  and  erect  a  2200-volt,  three-phase 
stributing  system  in  that  village,  Wianno 
id  Centerville  on  Cape  Cod.  H.  H.  Tay- 
r  is  general  manager. 

ROWLEY,  MASS. — The  purchase  of 
jhtning  arresters,  wire,  incandescent 
mps,  etc.,  is  contemplated  for  the  mu- 
icipal     electric-lighting    system.  S.     O. 

ent  is  manager. 

MERIDEN,  CONN.— The  Meriden  El.  Lt. 
3.  has  been  awarded  a  10-year  contract 
r  street-lighting.  The  company  has  re- 
mtly  completed  the  installation  of  under- 
"ound  conduits  in  the  business  district 
rvering  18,000  ft.,  preparatory  to  placing 
rerhead   wires   underground. 


Construction 

News  of  Projects,  Flans,  Bids  and  Con- 
tracts.   Notes  on  Work  Under  Way 


Middle  Atlantic 

BATAVIA,  N.  Y. — Bids  will  be  received 
y  the  city  of  Batavia  at  the  office  of  I.  J. 
iarmichael,  city  clerk,  Batavia,  until  March 
3  for  construction  of  a  3,000,000-gal.  rapid 
and-filter  plant,  water-works  pumping  sta- 
ion,  force  mains,  water-tube  boilers,  brick 
tack,  steel  elevated  tank,  one  cross-com- 
ound  Corliss  engine  or  Meyer-gear  pump- 
ng  engine,  two  engine-driven  centrifugal 
umps,  one  engine  and  electric  generator, 
wo  separate  generators,  three  motor-driven 
entrifugal  sewage  pumps,  surface  con- 
enser,  moving  and  erecting  two  existing 
eater-works  pumps,  rebuilding  sewage 
lumping  station,  auxiliary  equipment  and 
ther  appurtenances.  Plans  may  be  seen 
•t  the  office  of  the  city  clerk  and  may  be 
btained  upon  application  to  Chester  & 
Fleming,  engineers,  Union  Bank  Building, 
Pittsburgh,  Pa.,  on  deposit  of  $50  for  pump- 
ng  station  or  filter  plant  and  $25  for  ma- 
hinery. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
it  the  Bureau  of  Supplies  and  Accounts, 
•Javy  Department,  Washington,  D.  C,  until 
ktarch  14  for  furnishing  interior  communi- 
:ation  cable,  single  and  twin-conductor 
vire,  etc.,  at  the  navy  yard,  Brooklyn,  N. 
L  Proposal  blanks  may  be  obtained  at 
he  above  bureau  or  the  Navy  Pay  Office, 
few  York,  N.  Y. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived at  the  office  of  the  Mayor,  City  Hall, 
wrough  of  Manhattan,  until  March  16  for 
he  installation  of  new  lighting  system,  etc., 
n  drill  shed,  Thirteenth  Coast  Defence  Com- 
mand Armory,  borough  of  Brooklyn.  Blank 
orms  and  other  information  mav  be  ob- 
tained at  the  office  of  the  Armory  Board, 
Room  6,  basement,  Hall  of  Record. 


BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,  un- 
til March  21  for  furnishing  ship  and  motor- 
boat  bells,  steel  conduit,  foundry  crane, 
bunker  lamps,  deck  lanterns,  sheet  lead, 
after  range,  masthead  and  side  lamps, 
searchlight  mirrors,  signaling  searchlights, 
steel  tanks,  etc.,  at  the  navy  yard,  Brook- 
lyn. Proposal  blanks  may  be  obtained  at 
the  Navy  Pay  Office,  New  York,  and  at  the 
above  bureau. 

BUFFALO,  N.  Y. — Plans  have  been  filed 
by  the  Buffalo  General  Electric  Co.  for  the 
erection  of  a  steel  power  house  at  803  Perry 
Street,  Buffalo. 

BUFFALO,  N.  Y.— The  Niagara,  Lock- 
port  &  Ontario  Pwr.  Co.,  Buffalo,  has  se- 
cured the  right-of-way  for  the  erection  of 
its  proposed  transmission  line  from  Lewis- 
ton  to  Niagara  Falls.  The  company  has 
begun  work  on  the  erection  of  the  line  from 
its  power  station  in  Cambria  to  the  plant 
of  the  Union  Carbide  Co.,   Niagara  Falls. 

DUNKIRK,  N.  Y. — Estimates  for  the  cost 
of  installing  additional  equipment  in  the 
municipal  electric  plant  so  as  to  supply  the 
demands  of  the  large  manufacturers  for  en- 
ergy have  been  asked  by  the  Water  Board. 
The  Council  does  not  favor  the  proposal  to 
grant  the  Niagara  &  Erie  Pwr.  Co.,  Fre- 
donia,  a  franchise  in  Dunkirk  so  as  to  sup- 
ply electricity  to  the  Atlas  Steel  Co.  and 
other  large   industries. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
at  the  Medical  Supply  Depot,  United  States 
Army,  543  Greenwich  Street,  New  York, 
N.  Y.,  until  March  17  for  furnishing  hos- 
pital supplies,  including  24  compressed-air 
apparatus,  24  electric  apparatus,  etc.  Fur- 
ther information  may  be  obtained  on  ap- 
plication to  Col.  Charles  Richard,  in  charge 
of  depot. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings,  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
until  March  20  for  installing  electric-light 
equipment  in  Public  Schools  41,  88,  124,  140 
and  161,  borough  of  Manhattan.  A  separate 
proposal  must  be  submitted  for  each  school. 
Blank  forms  and  specifications  may  be  ob- 
tained at  the  above  office. 

FORTY-FORT,  PA. — Several  buildings, 
it  is  reported,  will  be  erected  by  the  Jen- 
kins-Kirby  Packing  Co.,  which  will  include 
a  four-story  factory  building,  a  garage,  a 
two-story  potato  house  and  a  power  house 
with  wing.  McCormick  &  French,  Wilkes- 
Barre,  Pa.,  are  architects. 

HARRISBURG,  PA. — The  Pennsylvania 
R.R.  Co.  has  announced  plans  providing  for 
equipping  all  tracks  and  switches  in  the 
Enola  freight  yards  near  here  for  electrical 
operation. 

LANCASTER,  PA. — Surveys  are  now 
being  made  for  the  construction  of  an 
electric  railway  between  Lancaster  and 
Holtwood,  on  the  Susquehanna  River,  where 
the  hydroelectric  plant  of  the  Pennsyl- 
vania Wtr.  &  Pwr.  Co.  is  situated. 

GUTTENBERG,  N.  J. — Bids  will  be  re- 
ceived by  the  Town  Council  until  March  20 
for  lighting  the  streets,  avenues  and  high- 
ways of  the  town  of  Guttenberg.  William 
J.  Bramley  is  town  clerk. 

HACKETTSTOWN,  N.  J.— The  installa- 
tion of  a  hydroelectric  power  plant  is  un- 
der consideration  by  George  Z.  Williams, 
Independence  Township,  on  property  re- 
cently acquired  on   Request  Creek. 

TRENTON,  N.  J. — Bonds  to  the  amount 
of  $15,000  have  been  authorized  by  the 
City  Commission  for  the  installation  of  an 
electric-lighting  system  in  Stacy  Park. 

BLUE  MOUNTAIN  (not  a  post  office), 
MD. — Plans  are  being  prepared  by  Walter 
M.  Gieske,  Gunther  Building,  Baltimore,  for 
the  erection  of  a  hotel  (250  rooms)  for 
the  Blue  Mountain  Hotel  Co.,  to  cost  about 
$260,000.  The  plans  provide  for  electric 
lighting,  electric  elevators,  mechanical 
heaters  and  filters,  etc.  John  J.  Gibbons, 
care  Western  Maryland  Ry.  Co.,  Baltimore, 
is  manager. 

CUMBERLAND,  MD. — The  Cumberland 
&  Westernport  El.  Ry.  Co.  is  contemplating 
enlarging  its  power  plants  at  Eckhard  and 
Reynolds. 

HTGHLANDTOWN,  MD. — The  Pennsyl- 
vania Wtr.  &  Pwr.  Co.,  Holtwood,  it  is  re- 
ported, will  finance  the  cost  of  the  addi- 
tional unit  which  the  Shawinigan  Electric 
Products  Co.  will  erect  at  its  plnnt  in 
Highlandtown,  at  a  cost  of  about  $100,000. 


The  engineering  department  of  the  Penn- 
sylvania company  has  its  offices  in  the 
United  States  Fidelity  &  Guarantee  Build- 
ing,  Baltimore. 

EAST  RADFORD,  VA. — The  Winefrede 
Coal  &  Coke  Co.,  East  Radford,  would  like 
prices,  etc.,  on  mining  machinery,  building 
materials,  electrical  equipment,  including 
generator  sets,  switchboards,  panels,  motors, 
mining  cars,  etc.  ;  also  coal-washer  equip- 
ment and  tipple.  W.  W.  McElrath,  Jr.,  is 
manager. 

WINCHESTER,  VA. — The  city  of  Win- 
chester has  abandoned  the  project  to  install 
a  municipal  electric-light  plant. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Commissioners  of 
the  District  of  Columbia,  Washington,  D.  C, 
until  March  17  for  clock  and  program  sys- 
tem and  electric  work  at  the  Western  High 
School  building  No.  117.  Specifications  and 
all  necessary  information  may  be  obtained 
from  the  chief  clerk,  engineer  department, 
Room  427,  District  Building,  Washington, 
upon  deposit  of  $5. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Commissioners  of 
the  District  of  Columbia,  Washington,  D.  C, 
until  March  20  for  furnishing  and  installing 
miscellaneous  equipment  for  the  Central 
High  School  building,  including  gas  logs, 
pottery  kiln,  electric  irons  and  boards,  laun- 
dry drier,  gas  stove  and  safe,  forge  and  ma- 
chine-shop equipment,  blowers,  compressor, 
tank  and  miscellaneous  woodworking  ma- 
chinery, etc.  Specifications  and  other  in- 
formation may  be  obtained  from  the  chief 
clerk,  engineer  department,  Room  427,  Dis- 
trict Building,  upon  deposit  of  $5. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
vards  and  naval  stations  supplies  as  fol- 
lows:  Norfolk,  Va.,  Schedule  9405 — eight 
5-kw.  radio  motor-generator  sets,  eight 
automatic  panels  (contactor  type)  and  14 
radio  transformers.  Brooklyn,  N.  Y.. 
Schedule  9398 — 20  electric  heaters  (120- 
volt)  ;  Schedule  9403 — two  horizontal  cen- 
trifugal pumps.  Great  Lakes,  111.,  Sched- 
ule 9380 — one  Roentgen-ray  machine. 
Charleston,  S.  C,  Schedule  9384 — one  elec- 
tric traveling  hoist.  Applications  for  pro- 
posals should  designate  the  schedule  de- 
sired by  number. 


North  Central 

DETROIT,  MICH. — Contract  has  been 
awarded  by  John  H.  Kunsky  to  the 
Schmied-Sisman  Co.  for  the  erection  of  an 
office  and  theater  building  at  Broadway  and 
Grand  Circus  Park,  Detroit.  Electric  equip- 
ment will  be  installed  to  supply  electricity 
for  lamps  and  motors  for  the  building.  C. 
Howard  Crane  is  architect. 

GRAND  RAPIDS,  MICH. — A  power  house 
is  to  be  erected  in  connection  with  the  five 
new  buildings  for  the  John  Calvin  College. 
Part  of  the  contracts  have  been  awarded. 
Orders  for  the  equipment,  it  is  understood, 
have  not  yet  been  placed.  Williamson  & 
Crow  are  architects. 

HAMTRAMCK,  MICH. — Extensive  addi- 
tions and  improvements  are  being  made  to 
the  power  plant  of  Dodge  Brothers  Motor 
Car  Mfg.   Co.  at  Hamtramck. 

HASTINGS,  MICH. — The  Thornapple 
Gas  &  El.  Co.,  Hastings,  it  is  reported,  is 
planning  to  increase  the  output  of  its 
steam-power  plant  here.  The  company  is 
also  contemplating  extending  its  transmis- 
sion line  to  Vermontville,  where  the  citi- 
zens have  voted  to  replace  the  present 
street-lighting   system    with   modern   lamps. 

NILES,  MICH. — The  Board  of  Public 
Works  is  contemplating  the  purchase  of  an 
auxiliary  engine,  probably  Diesel  type,  of 
about  125  hp.  F.  S.  Hadfield  is  superin- 
tendent. 

PORTLAND,  MICH. — The  installation  of 
two  new  waterwheels  and  governors  for 
same  in  the  municipal  electric-light  plant 
is  under  consideration.  Frank  L.  Jenkins  is 
superintendent. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioners  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  March  14  for  underground  lead 
cables  for  the  department  of  fire.  Speci- 
fications may  be  obtained  on  application  to 
the  director  of  public  safety,  207  City  Hall. 

CLEVELAND,  OHIO. — The  Cleveland  & 
Sharon  R.R.  Co.  has  applied  to  the  Public 
Utilities  Commission  for  permission  to  sell 
$185,000  in  bonds  and  $75,000  in  capital 
stock  for  the  construction  of  an  electric 
railway  between  Middlefield  and  Lockwood, 
a  distance  of  12  miles.  Extensions  are 
planned  both  north  and  south.  C.  H.  Fel- 
ton   is   secretary. 

DEFIANCE,  OHIO. — The  Defiance  Gas 
&  El.  Co.  is  contemplating  changing  all  of 
its  25-cycle  system  to  60-cycle  (major  por- 
tion  is   now    60-cycle).      This   will   embrace 
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MECHANICSBURG,  OHIO.  Work  will 
w  begin  bj  the  Mechanlcsburg  Lt  & 
i  wr.  Co,  on  changing  Its  entire  system 
from  direct  current  to  alternating  currenl 
Meters,  transformers  and  new  street-light- 
ing equipment  are  supplied  under  contract 
with  the  Qeneral  Electric  Company  New 
entire  alternating-current  equipment  to  be 
installed,  rhe  company  will  have  consider- 
able large  copper  wire  (second-hand)  to 
dispose  of,  as  well  as  all  direct-current 
equipment  Fritz  Long,  treasurer  and  man- 
ager. 

NKW  PHILADELPHIA,  OHIO  The 
unio i  service  Co..  which  owns  and  operates 
the  <  ounty  El.  Co.,  New  Philadelphia,  his 
purchased  one  2500-kva.  General  Electric 
turbine  with  condenser  and  ono  500-hp 
Stirling  boiler  for  Its  local  electric-lla-ht 
Plant.  C.  II  Howell,  Coshocton,  Is  man- 
ager. 

tWOOp,  OHIO.— Improvements  are 
nplati  d  to  the  municipal  electric-light 
plant,  including  the  installation  of  two  375- 
kw..  2300-volt  generators,  two  500-hn 
Heine  boilers  with  Jot  -  stokers,  and  one 
Qeneral  Electric  rectifier,  for  75-arc  lamp 
circuit  to  be  installed,  and  ono  Bartlett 
continuance  water  softener.  One-third 
more  of  the  municipal  distributing  system 
is  to  be  changed  from  220  volts,  direct  cur- 
vnU-  oi  .L>:'"°  volts'  alternating  current. 
I-.  u     Rich  :s  superintendent 

hS5k?TV  OHIO.— The  municipal  elec- 
tric-light   plant    is    at    present    in    process   of 

reconstruction,  being  changed  from  133 
cycles,  lioo  volts,  to  fin  cycles.  2300  volts 
(some  60-Cycle  apparatus  has  been  in  use)' 
and  from  single-phase  to  three-phase  The 
output  of  the  plant  is  being  increased  from 
m\'„.  ■  "  \"\  k,va'  At  I)rpp°nt  no  equip- 
ihnrli,.8  n^ef1p»-  but  more  will  be  needed 
tendent      Norman    R     Cadwell    is    superin- 

SIDNEY,  OHIO.— The  Sidney  El.  Co  is 
Planning  to  increase  the  output'  of  its  plant 
d\  rao  kw.  by  installing  frequency  chang- 
ers to  take  energy  from  25-cycle  transmis- 
sion lines  Two  frequency  changers  high- 
le^slon-,,t';ansfor"lers'  switching  equipment, 
etc..  will  be  required.  F.  D.  Elwell  is  man- 
ager. 

WEST  MITLTON.  OHIO.— L.  A  Pearson 
owner  of  the  Stillwater  Valley  electric 
Plant.  ,s  contemplating  the  erection  of  a  5 
miles  of  transmission  lines  to  nearbv  towns. 

MURRAY,  KY.—  The  City  Council  has 
engaged  X.  A.  Kramer,  Magnolia  Miss 
consulting  engineer,  to  prepare  plans  for 
the  installation  of  an  electric-lighting  plant 
in  connection  w'th  the  water-works  Dump- 
ing station.  The  Council  is  considering 
submitting  the  proposal  to  issue  $20  ono  in 
bonds  to  the  voters  for  the  construction  of 
a  municipal  electric  plant. 

RUSSELL    SPRINGS,    KY— Steps    have 
been   taken   by  members  of  the  Commercial- 
Club  relative  to  the  installation  of  an  elec- 
tnc-light   plant   in   Russell   Springs. 

BOONVILLE,  IXD.—  The  Boonville  El. 
Lt.  At  Pwr.  Co.  is  contemplating  the  instal- 
lation of  a  new  return  tubular  boiler  (not 
yet  purchased)  during  June  or  July.  K 
H.    \\  eyerbacher  is  secretary  and  manager. 

COLUMBUS,  IXD.— The  City  Council 
has  voted  to  reconstruct  the  municipal 
electric-light  plant,  at  a  cost  of  from  $15,- 
000  to  $20. ono.  It  is  proposed  to  supplv 
electricity  for  commercial  purposes.  At 
present  the  municipal  plant  supplies  energy 
for  street  lamps  and  public  buildings. 

INDIAXAPOLIS.  IXD— The  Indianapo- 
lis Lt.  &  Ht.  Co.  has  begun  work  on  the 
construction    of    a    new    power    station    on 
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'  1 1  \.\i  PA  [I  IN,  ii. i.      The  construction  of 
an  electric  railway  between  Champaign  and 
Bloomlngton.    a    distance    "i     50    miles,    is 
contemplated     bj     the     Illinois    Trai 
i  'hampalgn. 

CHAMPAIGN,  i  i.i.  The  Urbana  & 
Champaign  i:>  ,  Gas  &  El.  Co.,  Cham- 
paign, Is  contemplating  the  Installation  ol 
an  1800  kw.,  three-phase,  60-cycli 
\,iii  turbo-generator  set,  three  500-hp, 
boilers,  with  chain-grate  stokers,  an  L8-ft. 
by  22B-ft.  concrete  stack  and  a  new  gas 
plain  in  the  near  future,  ii.  J.  Pepper  is 
superintendent. 

PEORIA,  ILL— The  City  Council  has 
appointed  a  committee  to  make  investiga- 
tions relative  to  the  Installation  of  a  mu- 
nicipal electric-light  plant  in   Peoria. 

SPRING  VALLEY,  II.  L  The  Spring 
Valley  Utilities  Co.  contemplates  the  pur- 
chase  of   three    200-kva.,    33,1 13,200  vol! 

or  6600-volt  transformers,  and  also  cedar 
poles  and  wire  for  1  .">  miles  of  13,000-volt 
1 1  a  nsmisison  line.  1 1.  W.  Brown  is  secre- 
tary. 

STOCKTON,  ILL.— The  Stockton  El.  Co. 
is  contemplating  the  installation  of  a  30-kw. 
to  50-kw.,  three-phase,  60-cycle,  2300-volt 
generator.  The  company  will  soon  estab- 
lish a  24-hour  service.  H.  A.  Smith  is 
president. 

WALNUT,  ILL  — The  Illinois  Northern 
Utilities  Co.  is  considering  the  installation 
of  a  new  plant  to  develop  at  least  150  hp. 
W.  .1.   Larson  is  chief  engineer. 

WHEATON,  ILL— Bids  will  be  received 
by  the  City  Council.  City  Hall,  Wbeaton,  un- 
til .March  In  lor  furnishing  and  erecting 
complete  an  internal-combustion  engine  of 
not  less  than  90  brake  hp.  Bidders  may 
submit  proposals  on  an  oil  engine  or  a  gas- 
producer  and  gas-engine  outfit.  Specifica- 
tions may  be  seen  and  secured  at  the  of- 
fice of  La  Verne  J.  Ruddock,  city  engi- 
neer, Wheaton. 

LOMIRA,    wis.— The   Lomira    El.    Lt.    & 

Pwr.  Co.  contemplates  remodeling  its  power 
plant,  which  will  include  the  installation  of 
new  electric  generating  equipment.  A.  E. 
Carpenter  is  engineer. 

MADISON,  WIS. — The  installation  of  an 
electric  fire-alarm  system  in  the  university 
buildings  is  under  consideration  by  the 
directors  of.  the  University  of  Wisconsin. 
Information  on  the  various  systems  now  in 
use  is  desired.  N.  L.  Thorkelson  is  busi- 
ness manager. 

BARRETT,  MINX.— At  an  election  to  be 
held  March  14  the  proposal  to  establish  an 
electric-lighting  system  in  Barrett  will  be 
submitted    to    the    voters. 

ELY,  MINN. — Bids  will  be  received  by 
the  city  of  Ely  at  the  office  of  Arthur 
Knutson,  city  clerk,  until  March  21  for  the 
sale  ot  a  13-in.  by  12-in.  Skinner  automatic 
steam  engine  directly  connected  to  a  50-kw. 
W  estmghouse  three-phase,  60-cycle,  2300- 
voit  generator  with  belted  exciter,  rheo- 
stats, etc.  For  details  see  proposal  col- 
umns. 

MINNEAPOLIS,  MINN. — Bids  will  be 
received  by  the  Board  of  Education,  Minne- 
apolis, until  March  20  for  general  work, 
heating,  ventilating,  plumbing  and  electri- 
cal work  for  gymnasium  addition  to  Hol- 
land School,  Seventeenth  Avenue,  N  E 
and  Washington  Street.  Plans  and  specifi- 
cations may  be  seen  at  the  office  of  the 
Board  of  Education,  305  City  Hall,  and 
Rose  &  Harris,  engineers,  4  70  Auditorium 
Building,  Minneapolis. 

IMOGENE.  IOWA.— The  Council  is  con- 
sidering calling  an  election  to  submit  to  the 
voters  the  proposal  to  issue  $5,000  in  bonds 
for  the  installation  of  a  municipal  elec- 
tric-lighting system  in  Imogene. 

SHEFFIELD,  IOWA.— The  Sheffield  El. 
Lt.  &  1'wr.  Co.  is  installing  a  225-hp  West- 
inghouse  steam  condensing  turbine  with  a 
187%-kva.  alternator  and  exciter;  also  one 
"Stocker"  cooling  tower  with  jet  condenser 
C.   C.  Carhart  is  owner  and  manager. 

SHELDON,  IOWA.— The  property  of  the 
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LANSFOHD,    N.    I>.     The    Northen 
Co.,   I.ansford,  is  contemjilatlng   the  II 
linn   ni    a    new   gas-engine-driven 
Unit,    consisting    Of    a    generator    and 
lcin.il -combustion   unit.     C.   F.  Gush  i' 
ager  of  lighting  plant. 

WILL1STON,  N.  D.  The  city  of  Wlllls- 
ton  has  a  wa  rded  a  cont  racl  foi  I 
atlon  of  an  ornamental  street-lighting 
system,  consisting  of  217  lamp  standards, 
to  be  completed  bj  June  1.  C.  C.  Mack- 
euroiii    is  superintendent. 

FLANDREAU,  S.  D.—  The  Dakota  Lt  ft 
Pwr.  Co.,  Flandreau,  is  contemplating  the 
installation  of  a  200-kva.  generating  unit. 
using  gas-producer  engine.  A.  H.  Savagt 
is    treasurer. 

SYRACUSE,  NEB.— The  installation  of  a 
municipal  electric-lighting  plant  in  Syra- 
cuse is  under  consideration. 

ABILENE,  KAN. — The  Riverside  Lt,  ft 
Pwr.  Co.,  Abilene,  is  planning  to  extern!  its 
transmission  lines  north  to  Oakhill  and  in- 
termediate towns  and  south  to  Herrington 
and  Hope  in  the  near  future.  R.  B.  Gem- 
mill    is   superintendent. 

BLUE  RAPIDS,  KAN. — The  Marshall 
County  Pwr.  &  Lt.  Co.,  Blue  Rapids,  is 
contemplating  the  installation  of  an  auxil- 
iary plant  later  on. 

CUBA,  KAN. — Application  has  been 
made  to  the  City  Council  by  E.  C.  Preble 
for  a  franchise  to  construct  and  operate 
an   electric-light  plant  in   Cuba. 

EASTON,  KAN. — An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
posal to  establish  a  municipal  electric-light 
plant   in   Easton. 

MANCHESTER,  KAN. — Application  has 
been  made  to  the  town  officials  by  the  Riv- 
erside Lt.  &  Pwr.  Co.,  Abilene,  for  a  fran- 
chise to  furnish  electrical  service  in  Man- 
chester. 

OSBORNE,  KAN. — The  City  Council  is 
contemplating  the  purchase  of  a  150-hp. 
engine  and  also  increasing  the  water-storage 
capacity  by  erecting  another  tank.  J.  H 
Meiers    is    superintendent. 

PRESTON,  KAN. — The  proposal  to  es- 
tablish a  municipal  electric-light  plant,  to 
cost  about  $15,000,  in  Preston  is  under 
consideration. 

SPEARVILLE.  KAN. — The  purchase  of 
the  local  electric-lighting  plant,  to  be  owned 
and  onerated  by  the  municipality,  is  under 
consideration. 


Southern  States 

GOLDSBORO,  N.  C. — The  Goldsboro  Pwr 
&-   Lt.   Co.   is   installing  a    1000-kva.   General 
Electric    Curtis    horizontal    turbo-generator, 
three-phase,    00   cycles.    2300    volts,    with  jet, 
condenser.      E.    G.    Couch   is   local   manager. 

LEAKSVILLE.  N.  C. — The  Leaksville  Lt. 
&  Pwr.  Co.  will  erect  and  equip  a  new  cen- 
tral station.  Energy  to  operate  its  system 
will  b°  purchased  from  the  Southern  Pwr. 
Co.,  Charlotte.  The  new  station  will  be 
equipped  for  distributing  about  600  kw. 

MADISON,  N.  C. — The  installation  of  a 
municipal  electric-light  plant  is  under  con- 
sideration by  the  city  of  Madison. 

MAXTON,  N.  C. — The  Carolina  El.  Co.. 
Maxton,  expects  to  put  in  a  stock  of  stor- 
age batteries  and  repairs.  The  company 
will  be  in  a  position  for  battery  charging 
in  a  short  time.  Equipment  has  been  pur- 
chased. E.  P.  Williams  is  assistant  general 
manager. 

MOUNT  AIRY,  N.  C—  During  this  year 
the  Water  and  Light  Commission  expects 
to  begin  the  construction  of  an  additional 
hydroelectric  generating  plant.  This  will 
include  .  construction  of  dam  and  power 
house,  new  equipment  consisting  of  gener- 
ator, waterwheel,  switchboard  panel,  gov- 
ernor, and  2V'>  miles  of  transmission  lines 
About  300  hp.  will  be  developed.  I.  W. 
Barber    is   superintendent. 

NORWOOD,  N.  C— The  city  of  Norwood 
is  considering  the  installation  of  an  electric- 
lighting  system.  The  Southern  Pwr.  Co- 
Charlotte,    it    is   understood,    is    planning  to 
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xtend  its  transmission  line  from  Albemarle 

0  Norwood. 

ROXBORO,  N.  C. — The  Roxboro  Lt.  & 
'wr.  Co.  expects  to  change  its  ice  plant 
■ora  steam  to  electric  drive  and  contem- 
lates  the  purchase  of  the  following  equip- 
lent :  Two  20-kva.  transformers,  one  20- 
p.,  one  5-hp.,  one  3-hp.  and  one  %-hp.  mo- 
sr,  one  50-gal.-per-minute  triplex  pump 
nd  one  29-gal.-per-minute  triplex  pump. 
[.  R.  Long  is  secretary  and  treasurer. 

WILMINGTON,  N.  C. — Plans  for  power 
ouse  for  the  James  Walker  Hospital  have 
een    prepared    by    Kenneth    M.    Murchison, 

01  Park  Avenue,  New  York,  N.  Y. 
WILMINGTON,     N.     C— The     Tidewater 

'wr.  Co.,  Wilmington,  is  contemplating  the 
istallation  of  a  520-hp.  boiler,  one  2000- 
w.  steam-driven  unit  and  extension  to 
oiler  room.  Raymond  Hunt  is  assistant 
eneral  manager. 

CONWAY.  S.  C. — The  Quattlebaum  Lt.  & 
;e  Co.,  Conway,  has  recently  placed  con- 
•acts  for  a  12-in.  by  14-in.  Skinner  en- 
ine,  directly  connected  to  a  75-kva.  West- 
ighouse  generator.  Paul  Quattlebaum  is 
resident. 

DILLON,  S.  C. — A  new  generating  unit, 
insisting  of  a  Harrisburg  engine  and  Gen- 
-al  Electric  generator,  has  recently  been 
istalled  in  the  municipal  electric-light 
lant.  B.  A.  Bedenbaugh  is  secretary  and 
•easurer. 

LATTA,  S.  C. — The  City  Commission- 
rs,  it  is  reported,  have  awarded  a  con- 
ract  for  the  construction  of  a  municipal 
lectric  plant  in  Latta. 

WALHALLA,  S.  C. — The  Walhalla  Lt.  & 
wr.  Co.  has  recently  installed  an  oil  engine 
nd  generator  for  emergencies.  W.  A. 
trother  is  secretary  and  treasurer. 

COMMERCE,  GA. — The  city  of  Com- 
merce is  considering  the  installation  of  a 
lunicipal  electric-lighting  plant. 

ELLAVILLE,  GA. — The  City  Council  is 
onsidering  the  question  of  issuing  $5,000 
i  bonds  for  the  installation  of  a  municipal 
lectric-light  plant  and  water-works  system 
in  Ellaville. 

LAKELAND,  FLA. — Bids  will  be  received 
ntil  March  27  for  construction  of  reser- 
oirs  and  building  for  new  water-works 
nd  electric  power  station,  piping,  etc.,  for 
tation. 

OCALA,  FLA. — Bids  will  be  received  by 
he  City  Council  at  the  office  of  the  city 
lerk  until  March  30  for  construction  of 
rater-works  system,  electric  light  and 
ower  plant,  etc.,  according  to  plans  and 
pecifications  prepared  by  Twombly  & 
[enney,  engineers,  55  Liberty  Street,  New 
'oik,  N.  Y.,  copies  of  which  may  be  ob- 
lined  upon  deposit  of  $10.  Plans  are  on 
le  in  the  office  of  the  city  clerk,  Ocala, 
nd  the  engineers,  New  York,  N.  Y. 

BIRMINGHAM,  ALA.— The  City  Com- 
rissioners  are  contemplating  the  purchase 
f  an  additional  300-kw.  electric  generating 
nit,  consisting  of  a  2300-volt,  60-cycle, 
hree-phase  generator  directly  connected  to 
ngine,  non-condensing.  James  Wheatley, 
ity  commissioner,  is  in  charge  of  the  mu- 
icipal  water  and  lighting  plant. 

DE  QUEEN,  ARK. — The  De  Queen  Ice 
i  Lt.  Co.  contemplates  the  installation  of 
wo  oil  engines  having  a  combined  rating 
>f  125  hp.  The  cost  is  estimated  at  $20.- 
00. 

HUNTINGTON,  ARK— The  capital  stock 
if  the  Coal  &  Gas  Belt  El.  Co.,  Huntington, 
las  been  increased  from  $75,000  to  $85,000. 

MINDEN,  LA.— The  Minden  El.  Lt.  & 
:  Pwr.  Co.  contemplates  overhauling  its 
ines  and  making  a  few  extensions  this 
pring.  Most  of  the  material  has  been  pur- 
hased.  James  S.  Maxwell  is  superintend- 
nt. 

ALLEN,  OKLA. — Application  has  been 
nade  to  the  City  Council  by  P.  L.  Line- 
laugh,  Duncan,  for  a  franchise  to  install 
ind  operate  an  electric-light  plant  in 
Ulen. 

CHECOTAH,  OKLA.  —  The  Checotah 
fiftr.,  Lt.  &  Ice  Co.  is  contemplating  the 
nstallation  of  a  75-hp.  natural-gas  engine 
p  drive  a  75-kva.  generator  (belted).  Pole- 
ine  equipment  will  be  required  necessary 
o  change  present  line  (31/2  miles)  from 
1300  volts  to  6600  volts,  with  proper  trans- 
ormers,  to  give  from  100  hp.  to  150  hp.  at 
he  end  of  line,  which  is  used  for  pumping 
:lty  water.  The  present  wire  will  be  used, 
mt  the  company  will  want  poles,  high-ten- 
sion insulation,  etc.  L.  B.  Grifnng  is  sec- 
retary and  manager. 

COYLE,  OKLA.— The  City  Council  is  re- 
>orted  to  be  contemplating  the  installation 
)f  an  electric-light  plant  and  water-works 
system.  It  is  proposed  to  secure  service 
'rom  the  C.  A.  &  N.  University  at  Langs- 
;on. 

.  FOSS,  OKLA. — The  electric-light  commis- 
sioners are  contemplating  some  line  im- 
provements   and    the    purchase    of    two    or 


three  transformers.  H.  D.  Cobb  is  superin- 
tendent. 

McALESTER,  OKLA. — The  Choctaw  Ry. 
&  Ltg.  Co.  is  reported  to  be  contemplating 
the  construction   of   a   power   plant. 

WOODVILLE,  OKLA. — At  an  election 
held  recently  the  proposal  to  issue  $8,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light  plant   was   defeated. 

BALLINGER,  TEX. — The  commission- 
ers' court  has  granted  a  franchise  for 
cables  to  be  laid  from  Ballinger  to  Winters 
and  Miles  and  intermediate  points.  The 
Ballinger  El.  Lt.  &  Pwr.  Co.,  recently  or- 
ganized, is  interested  in  the  project.  M.  F. 
Treadwell,  Ballinger,  is  general  manager  of 
the  company. 

DALLAS,  TEX.— The  Texas  Pwr.  &  Lt. 
Co.,  Dallas,  is  planning  to  erect  an  electric 
transmission  line  from  Dallas  to  Forney. 

DALLAS,  TEX. — The  directors  of  the 
Dallas  (Tex.)  Pwr.  &  Lt.  Co.  have  author- 
ized the  sale  of  $200,000  in  bonds,  the  pro- 
ceeds to  be  used  for  extensions  and  im- 
provements to  its  electric  and  power  sys- 
tem. 

EAGLE  PASS,  TEX. — The  International 
El.  Co.,  Eagle  Pass,  has  increased  its  capi- 
tal stock  from  $160,000  to  $210,000,  the 
proceeds  to  be  used  for  improvements  to 
its  system. 

HOUSTON,  TEX. — The  Houston  Ltg.  & 
Pwr.  Co.  is  planning  to  install  a  7500-kw. 
turbo-generator  set. 

HOUSTON,  TEX. — Bids  will  be  received 
by  E.  S.  Bonney,  city  treasurer,  until  March 
16,  for  furnishing  pumps,  electric  motors, 
blowers  and  Diesel  engines  with  all  neces- 
sary appurtenances  to  be  used  in  connection 
with  sewage-disposal  plant.  E.  E.  Sands  is 
city  engineer. 

ORANGE,  TEX. — The  Lutcher  &  Moore 
Lumber  Co.  has  closed  a  contract  with  the 
Pawling  &  Harnischfeger  Co.,  Milwaukee, 
for  the  installation  of  a  monorail  system 
(electricallv  operated)  at  its  new  mill  soon 
to  be  erected  in  Orange.  The  Monorail 
system  will  be  24,000  ft.  long  and  will  in- 
clude three  hoists  or  carriers,  27  switches 
and  other  equipment. 

SAN  ANTONIO,  TEX. — Arrangements 
are  being  made  by  the  Meridian  Highway 
Association  for  the  installation  of  an  elec- 
tric-lighting system  along  the  Meridian 
Road  in  Texas  for  a  distance  of  more  than 
300  miles.  The  service  will  be  furnished 
by  the  Texas  Pwr.  &  Lt.  Co.,  Dallas.  D. 
E.  Colp  is  president  of  the  association. 


Pacific  States 

SALEM,  ORE. — A  permit  has  been 
granted  bv  State  Engineer  Lewis  to  H.  L. 
Ross  of  Baker,  it  is  reported,  for  the  use 
of  one  second-foot  of  water  from  Elk  Creek 
for  the  development  of  120  hp.,  to  be  used 
for  mining  purposes  near  Cornucopia.  The 
cost  of  the  development  is  estimated  at 
$6,000. 

ONTARIO,  ORE. — Ontario,  it  is  re- 
ported, is  to  be  made  the  central  distribut- 
ing point  of  the  Electric  Investment  Co. 
for  southwestern  Idaho  and  eastern  Oregon. 
The  transmission  lines  from  Horseshoe 
Bend.  Boise,  Swan  Falls  and  Oxbow,  Idaho, 
will  converge  at  this  point.  Repairs  will  be 
made  at  once  to  the  transmission  lines  serv- 
ing New  Plymouth  and  Emmett,  Idaho.  The 
Ontario  office  will  be  in  charge  of  W.  L. 
Hall. 

MACKAY,  IDAHO. — The  Mackay  Lt.  & 
Pwr.  Co.  is  installing  a  new  impulse  wheel. 
J.  D.  Carr  is  secretary  and  manager. 

MONTOUR,  IDAHO. — A  power  plant  is 
being  installed  near  Montour  by  L.  A.  Wil- 
son, Montour,  and  J.  A.  Armstrong.  Walla 
Walla,  Wash.  The  proposed  plant  will  sup- 
ply electricity  for  pumping  water  to  irrigate 
about  2000  acres  in  this  vicinity  and  for 
lighting  purposes  in  Montour  and  Sweet. 

KINGMAN,  ARIZ. — The  Desert  Pwr.  & 
Wtr.  Co.,  Kingman,  is  contemplating  ex- 
tending its  44,000-volt  service  to  the  Big 
Jim  Gold  Mines  and  to  Bluebird  Templar 
Mine  by  extension  of  the  Black  Eagle  trans- 
mission line  from  Oatman  ;  also  rebuilding 
the  Ruth  44,000-volt  line  and  an  extension 
to  the  United  Eastern  pumping  station. 
The  companv  is  purchasing  equipment  for 
3Vu  miles  of  line.  R.  W.  Wilde  is  vice- 
president. 

OATMAN,  ARIZ. — Application  has  been 
made  by  D.  L.  Mayhew  and  associates  for 
franchises  to  supply  light,  heat  and  power 
in  the  town  of  Oatman  and  vicinity.  They 
propose  to  erect  an  electric  power  plant  and 
gas  plant  and  also  plan  to  construct  an 
electric  railway  for  Topock  into  the  Oat- 
man  district. 

PUEBLO,  COL. — Plans,  it  is  reported, 
have  been  completed   for  a   new  boiler  and 


power  house  (100  ft.  by  130  ft.)  for  the 
State  Insane  Asylum.  F.  W.  Cooper  is 
architect. 

CARLSBAD,  N.  M. — Improvements  are 
being  made  to  the  system  of  the  Public 
Utilities  Co.,  Carlsbad,  including  the  in- 
stallation of  a  300-kw.,  three-phase,  2300- 
volt  generator  (ordered  but  not  yet  in- 
stalled) ;  changing  transmission  line  (6 
miles  long)  from  single-phase,  2300  volts, 
to  three-phase,  6600  volts,  using  three 
transformers  at  each  end;  building  a  con- 
crete substation  in  town,  equipped  with 
new  switchboard,  transformers,  arresters, 
etc. ;  changing  all  motors  to  three-phase, 
220  volts.  Part  of  this  work  is  completed 
and  part  under  way.  All  material  has  been 
purchased.     E.    A.   Roberts  is  manager. 


Canada 

CALGARY,  ALTA. — Bids  will  be  received 
by  the  City  Commissioners  until  March  15 
for  furnishing  underground  cable.  Specifi- 
cations are  on  file  with  the  city  electrical 
engineer.  The  City  Council  has  granted  an 
appropriation  of  $36,438  for  power-house 
switching  installation  and  $15,000  for  elec- 
tric light  and  power  connection. 

HALIFAX,  N.  S. — The  Halifax  El.  Tram- 
way Co.  contemplates  extensive  improve- 
ments and  extensions  to  its  system  during 
1916,  involving  an  expenditure  of  about 
$500,000,  which  will  include  a  new  gas 
plant,  extensions  to  power  house,  installa- 
tion of  steam  turbine,  etc.  W.  J.  De  Blois 
is   secretary   and   treasurer. 

LUNENBURG,  N.  S. — Plans  are  being 
considered  by  the  Lunenburg  Gas  Co.  for 
the  construction  of  another  dam  and  power 
house  on  the  river,  about  1  mile  above  its 
present  plant,  which  is  situated  at  Cleve- 
land, about  9  miles  from  Lunenburg.  S.  D. 
Herman  is  secretary  and  treasurer. 

HAILEYBURY,  ONT. — The  Northern  On- 
tario Lt.  &  Pwr.  Co.,  Haileybury,  it  is  re- 
ported, is  planning  to  extend  its  transmis- 
sion lines  from  Cobalt  to  Kirkland  Lake,  a 
distance  of  70  miles. 

INWOOD,  ONT. — The  Village  Council  is 
contemplating  making  arrangements  to 
secure  electricity  from  the  Ontario  Hydro- 
Electric   Power  Commission. 

LISTOWEL,  ONT. — The  Listowel  Water 
and  Light  Commission  is  planning  a  com- 
plete overhauling  of  all  the  lines,  for 
which  material  has  been  purchased,  except 
some  line  wire  (No.  4  copper  wire),  light- 
ning arresters  and  a  small  amount  of  hard- 
ware. 

PARRY  SOUND,  ONT. — The  city  of 
Parry  Sound  is  considering  the  installation 
of  a  150-hp.  motor  and  pump  of  about  500,- 
000  gal.  capacity,  125  lb.  head;  motor,  three- 
phase,  60-cycle,  2200  volts,  or  same  of  550 
volts,  and  two  75-kva.  transformers.  Plans 
are  being  inaugurated  to  increase  the  sale 
of  cooking,  washing  and  all  kinds  of  do- 
mestic electrical  appliances.  J.  D.  Brough- 
ton  is  treasurer. 

TORONTO,  ONT. — The  works  committee 
of  the  City  Council  has  appointed  a  sub- 
committee to  consider  the  entire  street- 
lighting  system  of  the  city  of  Toronto. 

PORTNEUF,  QUE. — Tenders  will  be  re- 
ceived by  D.  Beaubien,  28  Royal  Insurance 
Co.  Building,  Montreal,  it  is  reported,  for 
the  installation  of  a  500-hp.  generating  unit, 
consisting  of  a  vertical  waterwheel,  genera- 
tor, switchboard  and  general  equipment,  for 
the   Portneuf  Hydro-Electric  Co.,   Portneuf. 

DAWSON,  Y.  T. — The  Canadian  Klon- 
dyke  Pwr.  Co.,  Dawson,  is  contemplating 
the  installation  of  an  additional  and  sep- 
arate hydroelectric  plant,  utilizing  a  static 
head  of  approximately  80  ft.  For  further 
information  address  J.  W.  Boyle,  Dawson, 
general  manager. 


.Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,-  the 
Panama  Canal,  Washington,  D.  C,  until 
March  20  for  furnishing  steel  angles,  riv- 
ets, bolts,  nuts,  washers,  malleable  iron  and 
steel  castings,  manganese  steel  pins,  steel 
conduit,  steel  cable,  electric  cable  and  wire, 
shop  machines,  electric  motors,  transform- 
ers, switches,  potheads,  potential  regulator, 
electrical  attachments,  voltmeters,  am- 
meters, tachometers,  hydrometers,  terminal 
boards,  slate  slabs,  oil  pumps,  cutting  tools, 
etc.  Blanks  and  general  information  re- 
lating to  this  circular  (No.  1020)  may  be 
obtained  from  the  above  office  or  the  offices 
of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y.  ;  614  Whitney-Cen- 
tral Building.  New  Orleans,  La.,  and  Fort 
Mason,   San  Francisco,  Cal. 
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\i  irch    IS,    r.'i  i      "Floor  Light"    median- 

R        WW       SlllS  \1.      I  .  \NTI 

App  filed  June 
.,  1918.  Extra  lamp  thrown  In  circuit 
w  hen  Brat  lamp  burns  nut 

\     Zlegler, 
App.   died   Jan    SO,    1918. 
Bpeclal  construction  for  lecurlng  core  to 
carrj  mjr  plate 

Bwitch  Si  \    i'"    Dixon, 

Newai  k,   \\  J       App   Bled   Dec,   i~.   191  1. 
K..r  printing-telegraph  system. 

1,178,260.        ELECTRIC    Switch;     Q.    Griffith, 

Parsons,   Kan.      App.   Bled   Aug.    9,    1916 

For  Igniting  blasting  chai 
l  178,269        Signaling    Device;    C.    Helde- 

mann,  St   Louis,   Mo.      App.   Bled  Oct.   7, 
Signal  lamp  mounted  In  glove,  For 

traffic  policemen. 
1,178,814.     Bpark-Gap   Mechanism;   D.   m 

Sweeney,  San   Francisco,  Cal.     App.   Bled 

julv    19.    1916,     Adapted    to  be   movably 

attached  t<>  a  spark  plug. 

1  173,332.  Telephone  CABLE  BOX  .  K  W 
Win.  rani/..  C.  E.  J.  Nllson  and  C.  B\  Pet- 
tersson,  Stockholm,  Sweden.  App.  filed 
July  19,  1911.  Terminal  block  secured  to 
removable  bottom  of  box. 

1,173.33  1.     ELECTRICAL  CONTROL  APPARATUS; 

•nb. -non,    London,    Eng.      App.    Bled 
June  19,  1914.     Adapts  ordinary  rhe< 
for  automatic  control. 
1,178,870        \   ■    !  i  ■■  :  i       Bi  bctrodb  :    W.    R. 
Mott,    Lakewood,   Ohio.      App.    Hied   June 
:>14.      Contains    rare   earth   fluorides, 
thorium  material  and  a  conducting  body. 
1  173,334.     Joining  or  Bonding  the  Junc- 
'  tions  op  Metallic  Sheathing  or  Armor- 
ing  OF   ELECTRIC  Com"     tors;   L.   Sunder- 
land,   Westminster,     London.    Eng.       App. 
tiled  Oct.   10,  1913.     Connecting  plates  on 
ends  of  sheathing  which  are  united  to  join 
sections  of  sheathing  together. 
1173.400.     Suspension  Clamp:   R.  A.   Will- 
son,  Spokane,  Wash.     App.  filed  Aug.   15, 
1911.    For  high-tension  work  ;  constructed 
to  prevent  arcing. 
1,173,409.     X-Ray  Apparatus;  C.  E.  Camp- 
bell. Lynn,  .Mass.    App.  filed  Aug.  7,  191u. 
Table  for  X-ray  examinations. 
1.173.43S.       Automatic     Brake     for    Ele- 
vvtors;    P.    Keston,    Nuremberg,    and    H. 
Osborne,  Charlottenburg,  Germany.     App. 
filed   May    6,    1913.      For   bringing  heavy 
elevators     to     a     stop     at     predetermined 
points. 
1  173  452     Electric  CONDENSER  and  Process 
'of    Making   the    Same;    M.    Meirowsky, 
Porz-on-the-Rhine,   Germany.      App.   filed 
Nov    30.   1914.      Dielectric  made  of  alter- 
nate layers  of  paper  and  synthetic  rosin. 
1  173,540.      Portable  Electro-Therapeutic 
Apparatus  ;    J.    E.    Seeley,    Los    Angeles, 
Cal.     App.  filed  Aug.   20,  1914.     Divisibly 
constructed    so    that    only    the    sections 
necessary  need  be  carried. 
1  173  560      Semi-Automatic  Telephone  Ex- 
'ch\nge    System;    H.    P.    Clausen,    Mount 
Vernon,   N.    Y.      App.   filed   July    6,    1914. 
Gives  a  reverting  "busy  test." 
1  173  562       Radiotelephone   Transmitting 
'  System  ;    W.    T.    Ditcham,    Twickenham, 
Eng.    App.  filed  June  20.  1914.    Discharge 
of  spark-gap  takes  place  between  surfaces 
of  small  area  in  current  of  carbon  dioxy- 
gen. 
1,173,564.     Operator's  Calling  Device  ;   A. 
H.  Dyson.  Chicago,  111.    App.  filed  Feb.  23, 
1911.     For  directly  controlling  automatic 
switches. 
1,173.569.     System  of  Distribution;  F.  W. 
Harris,      Wilkinsburg,      Pa.        App.      filed 
March    13,    1911.       Circuit   interrupter    in 
each  field  circuit. 
1  173  570       Electrolytic     Measuring    In- 
'  strument-  H.  S.  Hatfield,  Germany.    App. 
•      filed  June  22,  1914.     Has  an  electrode  of 
rhodium. 
1  173, 5S4.       Mechanically    Actuated   Dia- 
'  phragm    Horn  ;   J.   W.   Jones,   New  York, 
N    Y       App.   filed  June   23,    1911.      Inter- 
mediate     member      interposed      between 
diaphragm  and  operating  cam. 
1  173  592         Horn     Cut-Out    and    Motor- 
'  Control    Alarm    for    Motor    Vehicles  : 
D     \    McConnell,   Arlington,    N.   J.      App. 


Record  of 
Electrical 

I'd  I  cuts 

Noteaon  I  nited States  Patent* issued 

•  mi;,  prepared  by  Mitchell 

\    \il\n,    h  Park  Row,  New   York, 


Bled  Jan.   i  1,   1911       Horn  cut  ofl   of  cir- 
cuit when  automobll  fling  ■till. 

ct;  J. 

\,,,,  in,, i  \,„ii  29,  1912  Switch  operated 
by  trolley  In  passing  along  trolley  wire, 
truss  Device:  L.  O.  Meller, 
Evanston,  in  App.  Bled  March  3„  1913. 
Inclosed  construction. 

faio    Switch    for    Auto- 
•  MAT(,  pari      Registering 

Mechanism  ;  H.  Savage  and  W.  L.  Baker, 
San    Antonio,   Tex.      App.    Bled   June  10, 
1918,      Operated   by   passenger  mounting 
tep. 
i  178,621     Terminal  Connector  for  Curl- 
in.;    Ikons    and   THE    LIKE;    F\   Thornton, 
jr.,    Pittsburgh,    Pa.      App.    filed   May   1, 
i:n::      Improved  detachable  construction. 
i  i73  630       Method   and    Means   fob   the 
'  production    and    Control    of    Current 
Impulses;  C.   t.  Zimmerman   (deceased), 
on,   Wis.      App.   filed    May    1  <     1915. 
Obtains  current  impulses  of  much  higher 
potential  than  the  source  without  means 
external  to  tho  circuit, 
l  173  G32       Circuit   Interrupter;    C.   Aal- 
'borg,   Wilkinsburg,    Pa.      App.   filed   June 
28,    1911.      Rigid   durable  construction  or 
the   "resistance"    type. 
1  173,641.       Turning    Signal   for   Automo- 
'  biles  ;  J.  J.  Barrett,  Maspeth,  N.  Y.    App. 
filed  Feb.  IS,  1915.    Two  swinging  signal- 
ing arms  carrying  light  bulbs. 
1  173,642.     Equalizer  Yoke  ;  W.  E.  Belcher, 
Washington,  D.  C.     App.   filed  March  13, 
1915.       Embodies    a    steel    plate    bent    to 
form  a  yoke. 
1  173.651.    Storage  Battery;  W.  A.  Crowdus, 
Chicago,    111.      App.    filed    April    22,    1915. 
Constructed    after   the   manner   of   a    dry 
cell. 
1173,655.     Phantom   Circuit;   F.   H.  Fay, 
New  York;   T.   Shaw,  Hackensack,  N.   J., 
and  J.   J.   Pillod,  Chicago,   111.     App.   filed 
Oct      7,     1914.         Embodies     a     phantom- 
forming    device    connecting    side    circuits 
and   their   extensions  and   an   auto-trans- 
former   in   series    with    side    circuits    and 
extensions. 
1  173,657.      Alternating-Current  System; 
'  L    Fleischmann,   Berlin,   Germany.      App. 
filed   April    29,    1913.      Automatic   adjust- 
ment of  circuit   constants   in  response  to 
changes  in  generator's  speed. 
1  173,673.      Electro-Pneumatic  Air-Brake 
'System-  G.  Macloskie.  Schenectady,  N.  Y. 
App.  filed  July  31,  1913.     Secures  greater 
certainty      and      rapidity      of     operation. 
(Thirty-nine  claims.) 
1  173.679.       System    for    Producing    High- 
Frequency  Oscillations  ;  M.  Osnos,  Ber- 
lin,   Germany.       App.    filed    Feb.    3,    1914. 
Renders    operation    attended    with    little 
danger. 
1,173,699.    Electrical  Flame-Arc  Furnace 
for  Oxidizing  the  Nitrogen  of  the  Air  ; 
H.  Bonnevie.  Rjukan.  Norway.     App.  filed 
Nov.   30,   1915.      Simultaneously  cools  the 
resulting  gases  and  utilizes  heat  of  same. 
1,173,702.    Telegraph  Transmitter  ;  C,  Bell, 
'  Centralia,  Mo.     App.  filed  June   21,  1915. 
Provision  for  producing  a  series  of  dots. 

1,173,711.  Circuit  Coupling  ;  H.  A.  Doug- 
las,  Bronson,   Mich.      App.   filed  June   28, 

1913.  Plug-and-socket  construction,  bayo- 
net joint. 

1  173,754.  Automatic  Recorder  for  Tele- 
phone Messages  ;  H.  G.  Stalker,  Navan, 
Ontario,    Canada.        App.    filed    Feb.     15, 

1914.  Attachable  to  ordinary  telephone. 
1  173  764.       Automatic     Valve  -  Operating 

Mechanism  ;  I.  M.  Baldwin,  Wellsburg, 
N.  Y,  App,  filed  Feb.  17,  1914.  Mechan- 
ism for  operating  valve  from  a  thermo- 
stat. 


1173,772  Telephony;  E.  R.  Corwin,  Chi- 
'  cago,  111.  App.  filed  April  5,  1913.  De- 
vices for  interchangeably  connecting  idle 
calling-line  extensions  with  calling  lines. 

1173,773.  Telephony;  E.  R.  Corwin.  Chi- 
cago. 111.  Apn.  filed  April  5,  1913.  Links 
connectors  and    electromagnetic   switches. 


.  ;     ti  i  i  en. .ny  ,  m    i .   John  on   < !hl- 
in     app   in.. i  April  :■,  1918     "Pit- 
,u.ni'  .  quipmant 

Ti    bpho    I      x|    L   Johni  on,  <  'lil- 
iii       App    Bled 
cordli  ors    may    sell  ct    Idle    tou« 

in.. mi  operators, 

1   173,77i.       TBLBPHONI       0      R     COI  win.    (  'hl- 
iii      \pp   Bled  Jan,  15,  1915     Guards 

phone  wires. 

1   173  777.      TELEPHONY;    E     R     Corwin,    ''Id- 
Ill       App.   Bled   April   7,    1915.     Call- 
,,,,.  |in,,.;  Ili:,  v  be  oonni  i  ted  with  rui  that 
call 
l  178.778.      Elevator  a      m- 

New   York,  N.    V.     App    flli  'i   April 
■-,,.    i  'i  i  ■       Prevents  i  l<  vatoi    galnini 
oesslve  speed. 
1,178,788.      Basbball-Gamb  Exhibitoi 

K    Faii-child.   Los  Angeles,  <"al      App    Bled 
Feb.   8,    l'.n  i       Exhibits  play  by   fla 
lamps. 
1173  791.        Combined    Fuse    and    S . 

'  BO  B      I- 'i     '       >'      tl  r,    Mass.        APP 

filed    May   19,   1915.      For  outside    installa- 
tions. 
1173,803.      Electric-Light   Socket;    I'M 
'  Hotchkln,   Chicago,    111.      App.    Bled    May 
22,  1912.     Applicable  to  outlet  box. 
1  173  804      Offset  Floor  Fitting  and  Co 
'  nection  ;    P.    M.    Hotchkin,    Chicago     111. 
App.    filed    Nov.    23,    1914.      For    lighting 
showcases. 

1173  874.       RECORD-LUNCHING    MACHIl 

'  Scognamillo,  New  York,  N.  Y.     App.  filed 
July  10,   1914.     For  making  player-piano 
records. 
1  173  889     Ventilating  Washer  for  Knife- 
•  '  Blade  Fuses  ;  J.  W.  Steelman,  Philadel- 
phia, Pa.     App.  filed  Jan.   27,  1915      Can 
be  applied  to  ventilate  any  type  of  knife- 
blade  fuse. 
1  173  922       Automatic    Signaling   Device; 
'  C    L.    Bopp,   Hawkeye,   Iowa.      App.   filed 
June    30,    1911.      Automatic   railway   sig- 
naling. 
1  173,945.     Burglar-Alarm  Apparatus  ;  w. 
H    Gabel,  Kintyre,  N.  D.     App.  filed  Aug. 
11,    1914.      Embodies    special    alarm    ana 
main  circuits. 
1  173  957.     Wireless   Telegraphy   or   Tei.- 
'  ephony  •  W.  Hahnemann,  Kiel,  Germany. 
App.  filed  Feb.   10,  1913.     Uses  two  pairs 
of  sub-electrodes  or  ground  electrodes. 
1  173  960.     Electric  Furnace;    I.    Hechen- 
bleikner,  Charlotte,  N.  C.     App.  filed  Nov. 
2,   1914.     For   treatment  of  phosphate  to 
expel  phosphate  acid. 
1  173  962.     Electric  Fuse;  W.  D.  Hensell, 
'  Waverley,      near      Sydney,      New      South 
Wales,    Australia.       App    filed    June    17, 
1914      Rotary  fuse  holder  serves  to  draw 
fresh  length  of  fuse  into  operative  posi- 
tion. 
1173,965.      Galvanic    Battery;    W.    Hick- 
'  mann,    Frankfort-on-the-Main,    Germany. 
App.  filed  May  10,  1911.     Acid  mangamte 
acts  as  depolarizer. 
1  173  984.    -Portable  Electric  Lamp;  F.  M. 
'Rosenfeld,   New   York,   N.    Y.      App.   filed 
March    5,    1915.      Guards    against    short- 
circuiting  of  battery  cell. 
1173  994.       High-Tension    Insulator  ;    S. 
'  Barfoed,    Oakland,    Cal.      App.    filed   Aug. 
18    1914.     Constructed  to  prevent  temper- 
ature stress  in  bottom  of  insulator. 
1,174,002.     Insulator;  V.  P.  Ettinger,  Kan- 
sas  City,   Mo.      App.   filed   Jan.    20,    1915. 
Eliminates  need  for  bindery  wires. 
1  174  006       Thermostatic    Circuit-Break- 
'  ing  Apparatus  for  Electrical  Heaters  ; 
J     E    Harvey,    Milton,   Mass.      App.    filed 
April'  3,  1915.     Applied  to  sterilizing  ap- 
paratus. 
1  174,025.     Heating  Unit  for  Meters  ;   H. 
'  N    Packard,  Milwaukee,  Wis.     App.  filed 
July  17,  1914.     Fluid  meter. 
1  174  027.     Electric-Circuit  Terminal;   J. 
'Anion.  New  York,  N.   Y.     App.   "led  Jan 
28,    1913.      Improved    rigid    terminal-pin 
construction. 
1,174,029.      Telegraphy;   W.    Finn    Bloom- 
field,    N.    J.       App.    filed    Nov.     6,    191o. 
Transmitting  relay. 
1  174,030.    Electric  Stove  ;  W.  S.  Hadaway, 
Jr     New  Rochelle,  N.  Y.     App.  filed  Jan. 
28',  1913.     Of  high  thermal  efficiency. 
1  174  031      Electric  Stove  ;  W.  S.  Hadaway, 
'  Jr.    New  Rochelle,  N.  Y.     App.  .filed  Jan. 
28,  1913.     Two  heating  conducting  plates 
spaced  by  heating  units. 
1174,032:     Electric  Heater;  W.   S.  Hada- 
way, Jr.,  New  Rochelle,  N.  Y.     App,  filed 
Feb    11,  1913.     Improved  method  of  inter- 
nally  uniting  metallic  resistor   carrier  to 
body  to  be  heated. 
14,076  (reissue).     Electric  Controller ,  A 
C.  Eastwood,  Cleveland,  Ohio.     App.  filed 
Julv     11,     1913.        (Original     patent     No. 
1  013.754,  filed  Jan.    2,   1912.)      Interlock- 
ing motor-controlling  switches. 
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fnto  the  Least 

rHE  fallacy  of  slighting  small  consumers  has  often 
been   demonstrated.     Too   frequently    have   man- 
ners in  large  cities  been  at  pains  to  show  that  small- 
sidence  loads  were  being  carried  at  a  loss  and  to  in- 
nuate  that  such  customers  were  person.se  non  gratse. 
his,  fortunately,  is  not  true  of  the  great  bulk  of  the 
ntral  stations  of  the  country,  because  small-residence 
stomers  are  about  all  that  most  of  them  have.    How- 
er,  it  is  well  at  this  time  to  bring  this  small-customer 
lestion  home  forcibly  to  managers  of  large  systems. 
ley  should  know  that  discrimination  in  public  service 
abhorrent  to  common  law  and  is  an  evil  at  which  all 
gulatory  measures  are  aimed.     While  it  is  natural  to 
ink  well  of  one's  best  customers,  that  should  be  no 
ason  for  thinking  ill  of  others  whose  accounts  are  not 
large.    Public  service  commissions  seldom  forget  that 
ey  are  the  creatures  of  governors  and  legislatures,  and 
at  these  in  turn  are  amenable  to  the  will  of  the  very 
;izens  referred  to  above.     Moreover,  some  service  is 
pected  in  return  for  franchises,  and  the  burden  of  re- 
nt decisions  is  that  none  but  the  best  service  will  be 
ceptable.     As  indicative  of  the  importance  of  serving 
e  small  customer  adequately  and  at  reasonable  cost, 
!  call  to  mind  a  famous  rate  case  just  settled.     The 
sis  of  settlement  hinged  chiefly  on  the  rights  of  the 
lall-residence  consumers.    The  commission  showed  no 
xiety  for  the  largest  consumer,  nor  yet  for  the  aver- 
e,  but  for  the  smallest.     It  was  recognized  that  the 
3t  has  a  remedy  in  an  isolated  plant,  that  the  second 
dom  has  cause  for  grievance,  and  that  the  last  is  ab- 
utely  without   remedy   except   by   an   appeal  to  the 
sted  authorities.     Therefore,  in  so  far  as  the  needs 
residence  customers  are  met,  only  just  so  far  have 
od  relations   with   the  community   been   established, 
e  taxpayer  and  voter  can  demand  service  as  a  right, 
i  to  give  it  to  him  at  reasonable  cost  is  expedient, 
e  good  will  of  its  small  customers  is  a  priceless  asset 
any  public  service  corporation. 


itter  Factory  Lighting 

k  T  a  combined  meeting  of  the  Illuminating  Engi- 
^  neering  Society  and  the  American  Society  of  Me- 
trical Engineers  recently  held  in  New  York  City 
ire  was  again  made  evident  the  opportunity  for  co- 
nation between  the  two  organizations  to  further  the 
nciples  of  better  industrial  lighting.  The  Illuminat- 
\  Engineering  Society  has  developed  a  factory  light- 
r,  code  which  must  now  stand  the  test  of  practice, 
th  mechanical  and  electrical  engineers  of  industrial 


plants  have  the  opportunity  to  take  this  code  as  a  guide 
to  lighting  practice  in  laying  out  new  buildings  or  re- 
modeling old  plants.  Good  light  has  come  to  be  recog- 
nized as  a  fundamental  consideration  in  increasing  fac- 
tory output.  Glass-walled  factory  buildings  have  be- 
come commonplace  in  the  last  few  years  and  the  stand- 
ards of  natural  lighting  are  much  higher  than  formerly. 
Building  designers,  while  recognizing  the  impor^rce  of 
natural  lighting  in  industrial  plants,  have  noiSfways 
had  the  same  viewpoint  in  the  working  out  of  plans 
for  artificial  illumination.  Discussion  between  the  men 
who  know  the  problems  both  from  the  standpoint  of  il- 
luminating design  and  from  that  of  factory  manage- 
ment will  help  materially  the  cause  of  better  factory 
lighting. 


Making  the  Most  of  Opportunities 
TN  his  annual  report  to  the  stockholders  of  the  Ameri- 
1  can  Telephone  &  Telegraph  Company  Theodore  N. 
Vail  calls  attention  to  the  engineering  feats  of  trans- 
continental telegraphy  and  wireless  telephony  made  by 
the  company  during  the  past  year.  These  noteworthy 
achievements  serve  to  emphasize  the  tremendous  advan- 
tage of  the  Bell  system,  of  its  central  administration 
and  its  centralized  control  of  operating  policy  and  meth- 
ods, together  with  the  work  of  its  departments  of 
operation,  construction  and  manufacturing,  and  of  re- 
search demonstration  and  development  in  the  fields  of 
economics,  practice  and  science.  The  feats  mentioned 
would  have  been  impossible  without  this  central  co- 
operative, co-ordinating  control  of  the  entire  system.  It 
has  been  well  stated  that  the  independent  efforts  of 
segregated  systems  would  have  failed  to  produce  satis- 
factory results ;  the  duplication  of  work  would  have  in- 
volved confusion  and  disturbance  beyond  endurance,  and 
would  have  called  for  immense  expenditure.  Transcon- 
tinental telephony  involved  an  application  of  the  highest 
type  of  engineering,  necessarily  efficient  and  economical, 
to  make  possible  such  a  great  achievement  at  compara- 
tively little  cost. 

Owing  to  centralization  of  control  and  engineering 
effort,  advantage  can  be  taken  of  every  opportunity  for 
effecting  a  saving,  and  it  is  here  that  the  Bell  system 
differs  from  others  in  the  telephone  field.  In  the  power- 
transmission  field  we  have  in  this  country  numerous  in- 
terconnected systems  which  might  be  operated  at  enor- 
mous advantage  if  they  were  under  single  control  and 
ownership.  The  great  systems  of  the  South,  though  in- 
terconnected, are  at  present  powerless  to  effect  great 
operating  economies  because  of  the  independent  owner- 
ship of  the  several  systems.    One  system  can  feed  a  cer- 


I    I   El  T  RICAL     W  o  R  l-  l) 


Vol.  87,  No.  Li 


lam  amount  of  energj  Into  another  system,  bul  thai  I 
all,     a  hydroelectric  companj   ea  I  oi  the  Appalachian 
Mountains  cannot  take  advantage  of  an  abundant  rain 
fall  weal  of  the  Appalachians,  nor  can  it  take  advantage 
of  the  investment  made  In  steam  equipment  by  an  In 
terconnected  companj    In   ■   neighborini    itate,     Thi 
condition  is  also  true  of  the  interconnected  systems  <>n 
the  Pacific  (oast  leading  into  San  Francisco. 

Were  all  of  the  interconnected  systems  In  a  district  to 
be  operated  by  a  single  head,  it  would  be  possible  to 
shut  down  many  stations  during  certain  periods  of  the 
year  and  operate  others  at  maximum  efficiency  and  out 
put.  Some  companies  in  the  group  mighl  also  avoid 
the  necessity  of  making  heavy  Investments  in  steam 
equipment  by  utilizing  the  steam  equipment  of  their 
neighbors,  in  other  words,  it'  the  companies  pooled  all 
<>\'  their  generating  equipment  and  placed  the  operation 
of  it  in  the  hands  of  a  competent  engineering  commit- 
tee, great  savings  could  be  effected.  The  same  is  true 
of  the  generating  equipment  in  large  cities  There  can 
be  no  doubt  that  if  all  of  the  public  utilities  having  gen- 
( rating  stations  in  the  city  of  New  York  were  suitably 
interconnected  and  then  operated  as  one  system,  the 
saving  in  coal  made  possible  by  the  more  economic  op- 
eration of  the  various  stations  would  be  enormous. 
Eventually,  some  master  in  the  industry  will  place  such 
a  plan  in  operation,  and  it  is  safe  to  say  that  if  rates 
for  electricity  are  to  show  any  decrease  in  the  face  of 
increased  cost  of  material,  and  with  the  practical  limit 
of  thermodynamic  efficiency  almost  in  sight,  some  such 
solution  must  be  forthcoming.  Certainly,  the  electric- 
lighting  industry  has  much  to  learn  from  the  telephone 
industry  in  this  respect. 


The  Engineer  in  the  Preparedness  Program 

IN  the  gathering  of  forces  for  national  defense  the 
engineer  must  obviously  play  an  important  part,  and 
the  various  societies  and  individuals  that  have  to  do 
with  the  engineering  professions  have  shown  them- 
selves fully  ready  to  respond  to  any  call  that  may  be 
made  upon  them.  The  chief  problem  in  the  utilization 
of  this  great  body  of  technical  ability  is  how  to  make 
its  services  fit  in  with  the  general  plan  of  organization 
for  defense.  In  foreign  nations,  where  the  whole  re- 
sources of  the  country  have  long  been  assembled  in  due 
order  for  service  in  case  of  hostilities,  there  is  no  par- 
ticular trouble  in  working  out  an  efficient  solution. 
Reserve  officers  of  technical  qualifications  are  carefully 
stationed  beforehand  where  their  abilities  will  do  the 
most  good,  and  every  effort  is  made  not  only  to  muster 
the  whole  body  of  technical  skill  available  in  the  coun- 
try but  to  prearrange  it  so  that  every  man  may  be  used 
as  efficiently  as  is  practicable.  This  organization  ex- 
tends not  only  to  those  who  are  technically  liable  to 
active  military  service  at  the  outbreak  of  hostilities, 
but  also  to  those  who  belong  in  the  last  line  of  reserves 
but  who  can  be  utilized  earlier  with  advantage  to  the 
country. 

Germany,  with  that  genius   for  organization   which 


has  not  been  equaled,  much  less  surpassed,  since  the 
daj  of  imperial  Rome,  knows  superlatively  well  how  to 
do  tin  particular  kind  of  thing.  For  instance,  it  hat 
been  reported,  apparently  <>n  the  best  authority,  thai  a 

group  of  skilled  meteorologists  and  astronomers  Iron, 
the  observatories  of  Potsdam  and  elsewhere  have  been 
put  to  work  organizing  a  special  meteorological  service 
to  guide  the  air  raids  of  the  Zeppelins.  And  in  evi 
branch  of  engineering  it  will  he  found  that  expi 
have  been  put  on  the  jot»  -those  capable  of  active  mili- 
tary service  on  the  work  which  requires  such  capabili- 
ties, those  of  the  Landsturm  and  men  unfitted  tor 
active  service  to  tasks  where  their  experience  and  abili- 
ties can  be  efficiently  employed. 

The  work  of  organizing  the  engineering  forces  of  this 
country  to  meet  possible  exigencies  will  have  to  be  con 
ducted  along  somewhat  similar  lines.     It  is  not  merely 
sufficient  to  raise  a  few  engineer  regiments,  organized 
in  the  ordinary  way,  however  valuable  such  a  step  may 
be   in   itself.     Means  should  be  found  for  giving  the 
necessary  special  training  to,  and  commandeering   for 
service  when  necessary,  great  numbers  of  technically 
trained  men  whose  abilities  can  be  put  to  suitable  serv- 
ice.     For   example,    some  means   should   be   found  for 
placing  in  case  of  need  at  the  head  of  transportation 
work  old  hands  who  know  the  railway  systems   as  a 
small  boy  knows  his  pockets  and  who  can  deal  with  the 
thousand  problems  of  mobilization  promptly  and  effi- 
ciently.     It    is   not   sufficient   for   the   quartermaster's 
department  to  go  to  the  ordinary  railway  manager  and 
tell  him  what  its  requirements  are  and  what  it  wants 
to  accomplish  if  possible.    We  tried  that  process  during 
the    Spanish   War   with   lamentable   results.     What   i^ 
necessary  is  that  railway  men  of  long  training  should 
be  actually  in  the  service  of  the  United  States  and  so 
conversant  with  the  requirements  of  mobilization  that 
when  necessity  arises  they  can  be  put  in  full  command 
of  the  situation  with  the  certainty  that  the  resources 
commandeered  will  be  utilized  to  the  best  advantage. 
In  case  of  food  supply  it  is  not  sufficient  for  the  quarter- 
master's department  to  send  out  bids  and  accumulate 
all  the  ancient  tinned  provisions  unsalable  for  the  lasi 
decade,  but  some  experts  should  be  on  hand  and  in  th( 
actual   service  of  the*  United  States  who  would  knov. 
where  to  go  and  would  cause  to  be  promptly  assemblec 
whatever  the  army  might  need.     The  hugeness  of  th< 
problem  involved  in  putting  half  a  million  or  a  millioi 
men  into  the  field  swiftly  and  efficiently  almost  stagger: 
the    imagination,    even    when    these    men    have    beei 
long  since  enlisted  and  trained.     Beyond  this  the  rais 
ing  of  a  volunteer  army  involves  tasks  still  more  pre 
digious.     The  gathering  of  technically  trained  reserve 
and  their  distribution  to  the  tasks  for  which  they  ar 
best  fitted  is  one  of  the  most  difficult  of  the  many  ob 
stacles  which  stand  between  the  will  and  the  deed  i 
practical   preparedness.     The  work  fundamentally  b( 
longs  to  the  general  staff ;  secondarily  provision  must  1 
made  for  empowering  that  staff  to  effect  the  necessar 
organization.    The  engineers  of  the  country  are  a  un 
in  wishing  to  help.    In  order  to  make  that  help  effecth 
there  must  be,  reaching  down  from  general  headqua 
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,  a  plan  of  action  worked  out  in  advance  and  backed 
sufficient  authority  to  make  it  effective.  Next  to 
immediate  and  necessary  steps  of  increasing  both 
standing  army  and  the  federalized  militia  to  a  point 
re  the  joint  force  will  be  a  respectably  great  one, 
es  this  work  of  that  general  organization  of  re- 
•ces  of  men  and  material  which  will  enable  every 
ified  man  to  put  his  abilities  to  the  best  possible 
No  such  plan  of  action  has  yet  been  initiated;  in 
,  it  is  too  early  as  yet  to  do  so.  The  first  thing 
issary  is  the  passage  of  a  suitable  army  bill  which 
give  as  quickly  as  possible  available  military  forces, 
then  let  come  the  legislation  which  can  make  use  of 
vast  resources  necessary  in  modern  war  which  lie 
c  of  the  man  with  the  rifle. 


aling  with  a  Difficult  Load 

"*HE  arrangements  made  for  serving  a  large  roll- 
ing-mill load  by  the  Massillon  (Ohio)  central 
ion,  recounted  in  this  issue,  show  how  it  is  possible 
a  generating  station  of  moderate  rating  to  deal 
l  the  severe  loads  imposed  by  steel  mills  and  similar 
istrial  establishments.  These  heavy  and  fluctuat- 
demands  for  power  cannot  be  properly  met  without 
evolution  of  special  methods  to  soften  the  shock  of 
huge,  sudden  calls  for  energy.  That  the  task  can  be 
essfully  accomplished  is  in  evidence  in  the  article 
>re  us.  So  far  as  energy  supply  is  concerned  it 
ns  at  the  first  glance  almost  like  the  tail  wagging 
dog,  yet  by  skillful  engineering  and  special  devices 
everal  sorts  the  feat  has  been  accomplished,  and  one 
the  interesting  spectacle  of  a  3200-kw.  turbine  plant 
dling  loads  often  rising  as  high  as  5000  kw.  with- 
demoralizing  the  regulation.  The  central  station 
:  this  power  contract  when  it  was  possessed  of  sub- 
itially  only  1200  kw.  in  a  turbo-generator,  and 
ced  up  its  output  before  the  crisis  came  by  install- 
in  addition  a  2000-kw.  turbine  with  ample  boiler 
icity  and  accessories.  To  meet  the  exigencies  of 
a  bank  of  ten  lamps  is  installed  for  each  turbine 
l  contactors  attached  to  the  turbine  governor,  so 
;  a  reasonably  close  indication  of  load  is  regularly 
cated  in  the  boiler  room  and  the  firemen  can  govern 
nselves  accordingly  when  a  period  of  unusually 
;re  demand  begins.  The  steel  mill  is  about  7000  ft. 
y  from  the  central  station,  and  supply  was  under- 
m  at  2300  volts,  using  twelve  No.  4/0  wires;  but 


when  the  steel  mill  was  placed  in  operation  it,  turned 
out  that  the  power  demand  had  been  very  much  under- 
estimated, it  being  much  more  nearly  4000  kw.  than 
2000  kw.,  so  that  arrangements  were  immediately  made 
to  add  a  5000-kw.  turbine  and  also  to  raise  the  energy 
for  transmission  to  11,000  volts  to  decrease  the  trouble 
from  voltage  drop. 

The  most  interesting  part  of  the  installation,  how- 
ever, in"  its  relation  to  steadying  the  load,  is  at  the 
rolling  mill  itself.  The  main  motor  of  the  great  bloom- 
ing mill  is  fed  with  energy  from  an  induction  motor- 
generator  equipped  with  a  very  heavy  flywheel.  This 
motor-generator  and  the  big  motor  itself  are  so  excited 
that  peak  energy  is  taken  up  from  the  flywheel,  thus 
steadying  the  external  load.  The  reversing  motor  for 
the  mill  is  connected  solidly  in  on  the  generator  ter- 
minals without  any  control  apparatus,  and  the  speed 
is  regulated  by  changing  the  excitation  of  the  genera- 
tor field,  both  generator  and  reversing  motor  being  sep- 
arately excited  from  a  motor-driven  exciter.  By  this 
system  of  varying  the  excitation,  acceleration  and  re- 
tardation are  quite  gradual,  so  that  the  heavy  strains, 
mechanical  and  electrical,  are  greatly  relieved,  and  at 
the  end  of  each  pass  of  the  ingot  the  generator  field  is 
de-energized  and  the  motor  works  regeneratively,  pour- 
ing energy  into  the  generator  set  and  speeding  up  the 
flywheel  preparatory  to  the  next  pass  of  the  ingot.  Ex- 
perience shows  that  about  70  per  cent  of  the  energy  re- 
quired for  acceleration  on  the  rotating  parts  of  the  mill 
is  thus  regained.  A  special  slip  regulator  is  provided 
which  automatically  varies  the  resistance  in  the  motor- 
generator  motor  secondary,  so  that  when  the  current 
tends  unduly  to  increase,  the  slip  regulator  eases  up 
the  normal  slip  of  the  motor-generator  set  and  brings 
the  flywheel  into  play.  So  successfully  has  this  scheme 
of  regulation  worked  out  that,  in  spite  of  peaks  nomi- 
nally of  8000  hp.,  the  input  on  the  main  alternating- 
current  motor  does  not  go  above  1200  kw.  Energy  is 
furnished  to  the  rolling  mill  under  a  siiding-scale  de- 
mand and  energy  system,  the  demand  being  taken  as 
the  average  of  the  five  highest  five-minute  demands 
during  the  month,  and  a  guaranteed  average  price, 
varying  at  different  times  of  the  year,  has  been  estab- 
lished contingent  on  the  mills  not  calling  for  full  power 
on  the  general  peak.  The  article  will  well  bear  study 
in  detail  as  throwing  light  on  one  of  the  difficult  prob- 
lems of  motor  supply  in  dealing  with  especially  heavy 
loads  on  a  system  of  relatively  moderate  capacity. 


NEXT  week's  issue  of  the  Electri- 
cal World  will  be  the  commercial 
number  for  March.  Coming  at  a  time  when  the 
"Wire-Your-Home  Month"  campaign  is  in  full  blast,  it 
will  present  the  stories  of  a  number  of  successful  house- 
wiring  campaigns,  pointing  out  in  particular  how  the 
influence  of  the  movement  can  be  extended  to  the  house- 
wiring  months  to  come.  Among  the  wholly  new  house- 
wiring  schemes  to  be  described  is  the  method  employed 
by  one  thinking  central-station  manager  by  which  a 
local  bank  finances  the  cost  of  customers'  wiring  in- 
stallations.    The  "electric  flag"  movement,  lighting  and 


The  Coming  IsSUeS  motor  applications,  licensing  of  electrical 
i  workers,  credit  and  payment  conditions  in 
the  industry,  etc.,  are  some  of  the  timely  topics  which 
will  hold  interest  for  the  central  station,  the  contractor, 
the  dealer,  the  jobber,  and  the  manufacturer.  A  contri- 
bution by  Val  A.  Fynn  on  the  subject  of  single-phase 
commutator  motors  closes  the  discussion  on  the  nomen- 
clature of  these  machines  which  has  been  running  for 
some  months  in  these  columns.  The  public-relations 
number  of  April  1  will  follow,  and  in  turn  the  station- 
operating  and  engineering  issues  of  April  8  and  15  re- 
spectively. 
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tions    and    Socictica 


E.  V.  A.  Becomes  Electric  Vehicle  Section 

of  N.  E.  L.  A. 

At  a  specially  railed  meeting  of  the  Electric  Vehicle 
Association  of  America,  held  at  New  York  on  March  LO, 
the  members  of  the  organization  formally  voted  to  ac- 
cept  the   invitation  of   President    E.   W.   Lloyd  of  the 

National  Electric  Light  Association  to  affiliate  with  the 

latter    as    its    electric-vehicle    section.      Brief    addresses 

were  made  by  W.  11.  Blood,  Jr.,  the  first  president  of  the 
Electric    Vehicle    Association,     Past-president    F.    W. 

Smith,  Jr.,  President  \V.  II.  Johnson,  and  Secretary  T. 
('.  Martin  of  the  N.  E.  L.  A.  Arrangements  are  now- 
being  made  to  combine  the  office  staffs  of  the  two  or- 
ganizations, and  Secretary  A.  J.  Marshall  of  the  E.  V. 
A.  will  transfer  his  headquarters  to  the  N.  E.  L.  A.  of- 
fices as  secretarv  of  the  new  association  section. 


Western  Utilities  Object  to  Lower  Discounts 
to  Jobbers  on  Ranges 

With  few  exceptions  the  large  central-station  com- 
panies on  the  Pacific  Coast  approve  the  protest  now 
being  made  to  manufacturers  against  the  recently  an- 
nounced revision  of  discounts  on  electric  ranges  where- 
by the  jobbers  will  buy  at  lower  prices  than  the  central 
stations.  The  changes  are  understood  to  mean  that  the 
central  stations  will  be  obliged  to  ask  consumers  a 
higher  price  and  also  to  handle  the  ranges  on  less  mar- 
gin. In  support  of  the  protest  it  is  pointed  out  that  the 
sale  of  electric  ranges  calls  for  special  talent  and  meth- 
ods. Expert  salesmen  are  necessary  and  they  must  go 
out  after  the  business.  The  case  is  entirely  different 
from  that  of  popular  socket  appliances,  because  these 
are  articles  of  recognized  value  and  usefulness,  while 
the  electric  range  is  an  innovation  and  can  be  introduced 
only  after  a  considerable  amount  of  education  and 
demonstration. 

The  central  station,  it  is  maintained,  has  two  motives 
in  making  range  sales — profit  in  the  sale  itself  and  in- 
creased market  for  electricity.  The  jobber,  whose  only 
profit  is  that  involved  in  the  original  sale,  cannot  be 
expected  to  give  the  electric-range  situation  adequate 
attention.  One  operator  points  out  that  the  criterion 
by  which  electric  ranges  are  judged  is  service.  The 
sales  must  be  followed  by  the  visits  of  an  expert  in  cook- 
ing by  electricity,  parts  that  develop  defects  must  be 
replaced  willingly,  and  in  every  way  possible  the  new- 
customer  must  be  encouraged  to  give  the  range  a  fair 
trial.  The  importance  of  doing  airthis  with  the  utmost 
care  cannot  be  overestimated  because  the  first  few  hun- 
dred sales  now  being  made  will  make  or  destroy  pros- 
pects for  the  thousands  next  in  order.  Under  these 
conditions  it  is  intimated  that  central  stations  are  un- 
willing to  intrust  the  future  of  the  range  business  to 
co-operative  selling  plans  until  it  has  been  demonstrated 
that  such  plans  are  entirely  feasible. 

The  percentage  of  sales  which  have  been  made  thus 
far  by  jobbers,  it  is  claimed,  has  been  almost  negligible, 
while,  on  the  other  hand,  central  stations  are  laying 
plans  for  conducting  their  own  campaigns  along  lines 
best  suited  to  the  territory  and  load  characteristics  of 


each.  Every  Western  central  station  has  sold  sor>i< 
ranges  enough  to  put  itself  on  record  as  to  prices.  A 
slight  increase  in  price  due  to  readjustment  of  patent 
royalties  might  possibly  be  absorbed  by  the  central  sta 
tions  in  order  not  to  influence  unfavorably  the  introduc- 
tion of  the  ranges;  but  it  is  pointed  out  that  if  th< 
manufacturers,  in  addition  to  such  increase,  insist  oi 
discounts  favoring  the  jobber  this  will  undoubtedly 
discourage  the  central  stations.  In  fact,  some  manager 
of  utilities  have  already  announced  that  if  such  a  situa 
tion  cannot  be  remedied,  further  efforts  on  their  par 
to  introduce  ranges  at  this  time  must  be  deferred. 


Water-Power  Situation 

President  Wilson  has  announced  in  Washington 
through  a  letter  to  Representative  Kent,  that  he  i 
watching  the  progress  of  water-power  legislation  wit: 
a  great  deal  of  anxiety,  and  that  "it  is  better  to  let  th 
water-power  run  to  waste  than  to  settle  the  question  o 
the  use  of  it  in  the  wrong  way."  In  some  quarters  thi 
is  taken  to  mean  that  the  President  may  veto  th 
Shields  bill  recently  passed  by  the  Senate,  if  it  shoul 
be  passed  by  the  House,  of  which  there  is  some  doub 
as  the  Shields  bill  is  a  substitute  for  a  bill  passed  b 
the  House  totally  different  in  many  important  feature 
which  it  is  not  believed  that  the  House  will  accept. 

The  attitude  of  Mr.  Baker,  the  new  Secretary  c 
War,  toward  water-power  matters  is  expected  to  pla 
an  important  part  in  what  is  done  about  water-pow( 
legislation  at  this  session.  President  Wilson  has  ah 
announced  that  he  purposes  to  take  up  the  subject  ( 
water-power  matters  with  the  new  Secretary  at  tl 
earliest  possible  moment,  and  the  latter  is  expected  1 
familiarize  himself  with  them  and  report  to  the  Pres 
dent  shortly. 

Debate  was  begun  in  the  Senate  Tuesday  on  tl 
Myers  bill  dealing  with  water-power  sites  on  publ 
lands.  That  bill  is  now  the  business  of  the  Senate  e 
cept  that  the  armor-plate  bill  will  come  up  by  unar 
mous  consent  for  a  vote  on  March  21.  Senator  Thorn 
endeavored  to  prevent  the  adoption  of  a  motion  to  pr 
ceed  with  the  consideration  of  the  Myers  bill,  which  i 
also  known  as  House  Bill  408,  without  success.  Durn; 
the  debate  Senator  Smith  of  Georgia  declared  that 
Senators  from  Western  States  could  only  agree  amoi: 
themselves  as  to  what  they  want  in  water-power  me- 
ters "the  rest  of  us  would  be  very  much  disposed  I 
support  them." 

Senator  Shafroth  announced  that  the  governors  f 
the  Western  States  are  very  much  opposed  to  the  leasi? 
system  proposed  in  the  bill,  and  stated  specifically  tit 
there  is  opposition  to  the  bill  from  the  two  Senate 
from  Colorado,  the  two  Senators  from  New  Mexi', 
the  two  Senators  from  Wyoming,  the  two  Senators  fp 
Idaho,  the  two  Senators  from  Utah,  and  as  to  the  ■- 
mainder  of  the  Western  States,  at  least  one  Senar 
from  each  State  is  opposed  to  it  with  the  exception  f 
the  two  Senators  from  Montana. 

Senator  Thomas  then  practically  served  notice  t't 
a  filibuster  would  be  used  against  the  bill  if  its  consl- 
eration  were  forced.  Nevertheless  the  consideration^ 
the  measure  was  forced. 
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n  a  statement  given  out  in  Washington  concerning 
passage  by  the  Senate  of  the  Shields  bill,  Gifford 
chot,  president  of  the  National  Conservation  Asso- 
;ion,  said: 

No  worse  assault  on  the  rights  of  the  people  has 
n  committed  in  Congress  for  many  years  than  the 
sage  of  the  Shields  water-power-grabbing  bill.  The 
;er-power  monopolists  won.  The  people  lost  because 
lajority  of  their  representatives  in  the  Senate  went 
k  on  them.  This  special-interest  bill  could  not  have 
sed  if  the  press  and  the  public  mind  had  not  been 
orbed  by  the  international  crisis." 


N.  E.  L.  A.  Conference    Called    on  Valuation 

Problems 

A  conference  on  valuation  problems  of  the  public 
utilities  has  been  called  by  President  Lloyd  of  the  Na- 
tional Electric  Light  Association  for  April  10  and  11 
at  the  United  Engineering  Societies  Building,  29  West 
Thirty-ninth  Street,  New  York  City.  The  conference 
grows  out  of  a  recent  meeting  of  the  public-policy  com- 
mittee of  the  association  at  which  it  was  suggested 
that  it  would  be  desirable  to  have  a  meeting  of  Class  A 
members  of  the  association  on  this  subject.  H.  L. 
Doherty  has  the  program  in  charge. 


io   Commercial    Men    Discuss    Customers' 

Complaints,  Residence  Wiring,  Industrial 

Trucks  and  Steam  Heating 

n  welcoming  to  Springfield  the  delegates  to  the  con- 
tion  of  the  new-business  co-operations  committee  of 

Ohio  Electric  Light  Association,  March  15,  Weare 
•sons,  treasurer  and  manager  of  the  Springfield 
lio)  Light,  Heat  &  Power  Company,  suggested  that 

name  of  that  committee  be  changed  to  some  title 
re  inclusive  of  the  comprehensive  work  of  the  or- 
lization.  The  central-station  industry  has  progressed 
far  in  Ohio,  said  Mr.  Parsons,  that  the  work  of  the 
/-business  committee  should  be  broadened,  including 
mg  other  things  the  adjustment  of  customers' 
ms  against  the  companies. 

Ir.  Parsons  spoke  of  the  remarkable  industrial 
wth  of  Springfield  and  declared  that  during  the  next 
\  years  the  city  would  show  still  greater  gains.  He 
1  that  Springfield's  new  ornamental  lighting  would 
ready  for  operation  in  about  ninety  days. 
.  E.  North,  commercial  manager  of  the  Springfield 
lpany,  cited  as  evidence  of  Springfield's  industrial 
ivity  the  fact  that  the  local  connected  power  load  has 
wn  from  1300  hp.  to  9000  hp.,  and  that  the  electric- 
liance  business  had  increased  4000  per  cent  in  the 
;  six  years.  The  point  developed  in  the  discussion 
t  there  is  considerable  difference  of  opinion  among 

commercial  men  as  to  whether  or  not  customers' 
ms  against  a  utility  company  should  be  handled 
the  sales  department.  That  all  dealings  with  the 
?er  power  customers  should  be  handled  by  salesmen 
med  to  be  generally  conceded,  but  the  discussion  of 

ideas  advanced  as  to  the  best  methods  of  handling 
ms  of  small  customers  seemed  to  show  that  meth- 

which  are  valuable  in  smaller  towns  cannot  be  made 
apply  in  larger  cities.  The  men  from  the  smaller 
es  favored  putting  this  work  in  the  province  of  the 
imercial  department,  while  representatives  of  larger 
ipanies  favored  separate  adjustment  or  complaint  de- 
'tments. 

?he  papers  on  the  program  dealt  with  residential 
vice,  industrial  trucks,  and  steam  heating  as  an  aid 
securing  more  business.  The  liveliest  interest  cen- 
ed  about  the  house-wiring  question,  and  it  was  evi- 
it  from  the  trend  of  the  discussion  that  practically  all 
the  delegates  present  have  laid  definite  plans  for 
'ticipating  in  the  national  "Wire-Your-Home  Month" 
tipaign.     Abstracts  of  the  papers  and  discussions  at 

sessions  will  be  given  in  a  later  issue. 
Vt  the  close  of  the  meeting  it  was  decided  that  the 
e  of  the  Ohio  commercial  men's  next  meeting  in 
wark,  Ohio,  should  be  changed  from  May  17,  as  pre- 
usly  announced,  to  May  12  so  that  there  would  be 
3  conflict  with  the  date  of  the  N.  E.  L.  A.  conven- 
ts beginning  in  Chicago  May  22.  The  meeting  was 
ourned  early  in  the  afternoon  to  permit  delegates  to 
it  the  factory  of  the  Robbins  &  Myers  Company. 


A.  I.  E.  E.  Nominations 

At  the  meeting  of  the  board  of  directors  of  the  Amer- 
ican Institute  of  Electrical  Engineers  held  March  10 
the  report  of  the  committee  of  tellers  on  its  canvass  of 
the  nomination  ballots  cast  for  candidates  for  the  Insti- 
tute offices  falling  vacant  July  31,  1916,  was  presented. 
As  required  by  the  constitution  of  the  Institute,  the 
board  then  selected  by  ballot  its  list  of  "directors' 
nominees,"  with  the  following  result: 

For  president — H.  W.  Buck,  New  York. 

For  vice-presidents — L.  T.  Robinson,  Schenectady, 
N.  Y. ;  Peter  Junkersfeld,  Chicago,  111.;  B.  A.  Behrend, 
Boston,  Mass.,  and  Henry  A.  Lardner,  New  York,  N.  Y. 

For  managers — John  B.  Fisken,  Spokane,  Wash. ; 
Charles  Robbins,  Pittsburgh,  Pa. ;  N.  A.  Carle,  Newark, 
N.  J.,  and  Charles  S.  Ruffner,  St.  Louis,  Mo. 

For  treasurer — George  A.  Hamilton,  Elizabeth,  N.  J. 

It  will  be  noted  that  the  board  of  directors  placed 
upon  the  list  of  directors'  nominees  the  names  of  four 
candidates  for  the  office  of  vice-president,  three  of  whom 
are  to  be  elected.  The  ballots  will  be  mailed  to  the  mem- 
bership prior  to  April  1. 


Ontario     Hydro-Electric      Commission      Gets 
Seymour  Interests 

On  March  10  the  Hon.  G.  Howard  Ferguson,  Minis- 
ter of  Lands,  Forests  and  Mines,  announced  that  the 
Ontario  government  had  signed  an  agreement  with  the 
Electric  Power  Company,  which  controls  what  are  gen- 
erally known  as  the  Seymour  enterprises,  purchasing 
outright  on  behalf  of  the  people  all  the  vast  interests 
of  that  corporation — water-powers,  development  plants, 
transmission  lines,  local  water  and  light  companies,  and 
an  electric  railway.  The  purchase  is  the  result  of  ne- 
gotiations carried  on  for  some  time,  and  the  purchase 
price,  $8,350,000,  payable  in  Ontario  government  4  per 
cent  bonds,  represents  the  amount  actually  invested  in 
the  various  enterprises  as  agreed  upon  after  thorough 
investigation  by  the  engineers  of  the  Hydro-Electric 
Power  Commission. 

Twenty-two  companies  have  been  taken  over,  includ- 
ing the  Auburn  Power  Company  of  Peterboro,  Ltd.; 
Central  Ontario  Power  Company,  Ltd.;  City  Gas  Com- 
pany of  Oshawa,  Ltd. ;  Cobourg  Utilities  Corporation, 
Ltd.;  Cobourg  Electric  Company;  Cobourg  Gas,  Heat 
&  Water  Company;  Eastern  Power  Company,  Ltd.; 
Light,  Heat  &  Power  Company  of  Lindsay,  Ltd.; 
Napanee  Gas  Company,  Ltd.;  Napanee  Water  &  Elec- 
tric Light  Company,  Ltd.;  Northumberland  Pulp  Com- 
pany; Oshawa  Electric  Light  Company;  Otonabee 
Power  Company,  Ltd.;  Peterboro  Light  &  Power  Com- 
pany; Peterboro  Radial  Railway  Company;  Port  Hope 
Electric    Light    &    Power    Company,    Ltd.;    Seymour 
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Powei    &    Electric    Company,    Ltd.;    Sydnej     Electric 
Power  Company,  Ltd.;  Trenton  Electric  &  Water  Com 
pany,  Ltd.;  Tweed   Electric  Light  &   Power  Company, 
Ltd.;  Nipissing  Power  Company,  Ltd.,  and  North  Bay 
Light,   Heat   &   Power  Company,  Ltd. 

All  <>f  these  companies,  with   the  exception  of  the 
Nipissing   Power   Company   and    its  companion   enter 
prise,  the  North  Bay  Light,  Heal  &  rower  Company, 

are  in   what    is  known  as  the  Trent    Valley  district. 

The  Electric  Power  Company  controls  ten  hydroelec 
trie  power  plants  having  a  total  capacity  of  60,000  hp. 
Its  transmission  system   is  459  miles  long.     Kerry  «.v 
Chace,  Ltd.,  of  Toronto  were  the  managing  engineers 
of  the  power  company. 


Compromise  of  Philadelphia  Rate  Case 

Electric  Company  and    City  Agree   to   a    Lower   Rate  Schedule 

Involving  a  Reduction  of  $1,000,000,  Based 

on  Earnings  of  Company  Last  Year 

The  Philadelphia  Electric  Company  will  make  a  gen- 
oral  reduction  in  rates,  beginning  April  1.  A  compro- 
mise was  effected  March  9  at  a  final  hearing  before  the 
Public  Service  Commission,  whereby  the  company 
agreed  to  lop  off  $1,000,000  in  the  cost  of  its  service  to 
the  municipality  and  other  consumers.  This  cut  was 
agreed  to  at  conferences  between  attorneys  representing 
the  company  and  the  city. 

The  compromise  will  result  in  the  Philadelphia  Elec- 
tric Company  making  a  considerable  refund  to  the  city 
treasury  because  of  an  agreement  made  in  the  early 
stages  of  the  proceedings  whereby  it  was  arranged  that 
whatever  rates  should  be  finally  determined  upon  by  the 
commission  should  apply,  as  affecting  public  lighting, 
to  the  rate  charged  the  city  from  Jan.  1,  1915,  until  the 
decision  of  the  commission  was  announced. 

Compromise  Agreement 

The  compromise  agreement,  as  announced  by  Fred- 
erick W.  Fleitz,  former  Deputy  Attorney-General,  who 
was  the  principal  legal  representative  of  the  Philadel- 
phia Electric  Company  during  the  hearings,  is  given  as 
follows : 

"It  is  proposed  to  make  a  radical  change  in  the 
schedule  and  rates  of  the  company  for  the  service  it 
renders  to  the  community,  which  applied  to  and  worked 
out  on  the  total  operating  revenues  of  the  company,  for 
the  year  1915  will  result  in  a  reduction  in  the  cost  of 
service  to  the  city  and  the  consumers  in  Philadelphia 
of  approximately  $1,000,000. 

"The  rate  found  by  this  calculation  and  the  schedule 
prepared  thereon  as  applied  to  the  business  of  the  com- 
pany throughout  the  city  of  Philadelphia  in  1916  will, 
undoubtedly,  further  increase  this  saving  to  the  con- 
sumer and  the  public.  The  schedule  is  now  being  pre- 
pared, and  will  be  put  in  force  if  the  commission  ap- 
proves as  of  the  first  day  of  April,  1916." 

It  was  pointed  out  that  the  company's  surplus  for 
1915,  after  dividends,  totals  $763,000,  which  is  approxi- 
mately $237,000  less  than  the  $1,000,000  cut  agreed 
upon  in  the  compromise.  Morris  L.  Cooke,  who  orig- 
inally instituted  the  suit,  declared  there  was  no  desire 
on  the  part  of  the  complainants  to  cut  into  the  company's 
dividends  or  to  interfere  in  any  way  with  its  internal 
financial  commitments.  "We  simply  agreed  with  the 
Philadelphia  Electric  Company,"  said  former  Director 
Cooke,  "to  take  the  corporation's  gross  earnings  of 
$7,849,267.67  and  lop  off  $1,000,000.  The  plan  then  is 
to  deduct  this  $1,000,000  from  the  rate  receipts,  making 
the  reductions  apply  proportionately  to  all  classes  of 
business." 


Statement  from  Complainants 

William  Draper  Lewis,  chief  counsel  for  Mr.  Cooke, 
agreed,  on  behalf  of  tin;  complainants,  to  the  suggested 
arrangement.      He  read  the  following  statement: 

"This  commission  is  engaged  in  a  task  of  great  public 
importance  and  of  great  difficulty.  I  believe  that  you 
are  entitled  to  ask  those  who  come  before  you,  whether 
they  represent  the  consumer  or  the  utility,  to  take  the 
attitude  that  they  are  not  litigants  in  the  ordinary  8< 
of  that  word  but  your  assistants  to  help  you  perform 
your  duty. 

"Throughout  the  trial  of  this  case,  which  has  now 
lasted  continuously  for  many  weeks,  the  effort  on  the 
part  of  the  complainants  has  been  to  place  before  you 
every  fact  which  had  any  bearing  on  the  matter  of  fait 
rates  for  electric  light  and  power.  The  record  as  it 
stands  is  now  sufficient  to  enable  this  commission  t< 
come  to  a  determination  of  the  rates  for  public  lighting 
and  for  private  lighting  and  power  which  should  b< 
charged  by  the  Philadelphia  Electric  Company. 

"I  desire  at  this  time  to  emphasize  the  fact  that  tht 
completeness  of  this  record  is  not  alone  due  to  the  effort.1 
of  the  complainants.  Throughout  the  last  fourteer 
weeks,  had  it  not  been  for  the  hearty  co-operation  oi 
the  company  and  its  action  in  placing  before  you  al 
facts  within  its  knowledge,  the  record  would  not  nov 
contain,  as  it  does,  sufficient  information  on  which  t< 
readjust  the  rate  schedules  of  the  company. 

"I  think  you,  Commissioner  Monaghan,  will  bear  mi 
out  when  I  say  that  throughout  the  last  part  of  this  lonj 
trial  the  representatives  of  the  complainants  and  th< 
respondents  have  not  been  carrying  on  a  contest  befor* 
you,  but  that  in  effect  we  have  met  with  you  around  thi 
table,  each  in  all  sincerity  trying  to  get  at  the  facts. 

"Having  completed  placing  upon  the  record  all  th 
facts  necessary  to  reach  a  just  conclusion  in  this  cast 
it  was  natural  that  the  representatives  of  the  compan. 
and  the  complainants  should  go  over  the  facts  develope* 
at  the  trial,  with  a  view  of  ascertaining  whether  w 
could  not  make  you  a  definite  suggestion  in  regard  t 
the  readjustment  of  rates.  As  the  result  of  conference 
in  which  the  entire  evidence  on  the  record  has  bee 
takn  into  consideration,  we  are  now  in  a  position  t 
make  the  following  suggestions : 

"That  the  commission  now  enter  an  order  on  the  con 
pany  to  file  with  the  commission,  within  two  weeks, 
readjusted  rate  schedule,  which  schedule  will  reduce  th 
amount  now  charged  under  existing  rates,  and  th 
amount  of  the  total  reduction,  as  applied  to  the  gros 
income  from  the  sale  of  electric  light  and  power  for  th 
year  1915,  shall  be  $1,000,000. 

"Should  you  make  the  order  suggested,  I  have  r 
doubt,  in  view  of  the  present  spirit  of  co-operation  b< 
tween  the  commission  and  the  parties  to  this  case,  th; 
no  difficulty  will  be  experienced  in  putting  in  force,  pe 
haps  as  early  as  April  1,  a  rate  schedule  which  w: 
equitably  apply — in  view  of  the  facts  brought  out  in  tl 
course  of  the  trial  of  the  case — the  reduction  agret 
upon  between  the  different  classes  of  consumers  of  ele 
trie  light  and  power." 

Continuing,  Mr.  Lewis  said: 

"The  company  has  always  given  to  its  customers  ef 
cient  service.  With  fair  rates  established,  the  citize 
of  Philadelphia  should,  and  I  believe  will,  recognize  til 
fact  that  they,  as  citizens,  are  personally  interested 
the  prosperity  of  the  company  and  will  co-operate  wi 
it  in  all  its  efforts  to  increase  its  business  and  exteii 
its  facilities." 

Morris  L.  Cooke  in  a  statement  afterward  issued  sal 
of  the  Philadelphia  Electric  Company  that  "a  cut  J 
gross  revenue  of  more  than  12  per  cent  under  all  t: 
conditions  will  necessarily  bring  changes  and  re-adju.- 
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ments  in  many  directions.  I  believe  that  almost  without 
exception  these  mean  only  added  prosperity  for  the 
stockholders  of  the  company  and  for  its  employees  as 
well  as  for  the  city.  It  should  be  the  wish  now  of  every 
citizen  of  Philadelphia,  as  it  is  of  the  complainants  in 
this  case,  to  co-operate  in  every  possible  way  with  Mr. 
McCall,  the  president  of  the  company,  and  his  associates 
in  making  these  changes  in  rates  lead  to  the  largest 
possible  measure  of  prosperity." 

History  of  the  Case 

The  petition  asking  the  commission  to  investigate  the 
Philadelphia  Electric  Company  rates,  with  a  view  to 
ordering  material  reduction,  was  originally  filed  in  the 
fall  of  1914,  and  the  case  was  opened  on  Nov.  17  of  that 
year. 

There  were  sixty-six  sessions  of  the  commission  dur- 
ing the  hearings,  and  experts  of  nation-wide  prominence 
in  the  utilities  field  were  called  on  to  testify.  These  in- 
cluded Messrs.  D.  C.  &  W.  B.  Jackson,  Sanderson  & 
Porter,  Dr.  W.  McClellan,  Milo  R.  Maltbie  and  F.  W. 
Ballard.  The  total  cost  to  the  Philadelphia  Electric 
Company  is  said  to  have  been  in  the  neighborhood  of 
$200,000.  Just  110  volumes  of  testimony  were  taken, 
covering  8500  pages. 

The  new  tariffs  will  not  be  made  public  until  they 
have  completed  and  approved  by  the  commission.  It  was 
announced,  however,  that  the  small  consumers  of  light 
and  power  are  to  benefit  more,  proportionately,  than  the 
large  consumers. 


Annual  Report  of  Bell  System 

With   a    Gross   Revenue   of   $239,900,000,  President  Vail  States 

Companies  Were  Never  in  a  More  Satisfactory 

Financial  and  Physical  Position 

That  the  American  Telephone  &  Telegraph  Company 
and  associated  companies  were  never  as  a  whole  in  a 
more  satisfactory  position  financially,  physically,  and 
particularly  in  their  mutual  relationship  with  the  pub- 
lic, is  clearly  shown  in  the  annual  report  of  President 
Theodore  N.  Vail,  just  issued. 

The  Bell  system  now  connects  9,151,221  telephones,  a 
gain  of  half  a  million  stations  in  the  past  year.  The 
total  wire  mileage  owned  is  18,500,000,  of  which  10,- 
500,000  is  underground.  There  are  nearly  200,000  miles 
of  phantom  circuits  which  carry  an  overload  from  the 
wire  circuits,  and  8,652,400,000  telephone  connections 
were  made  during  the  year. 

The  revival  of  general  business  is  reflected  by  a 
growth  of  225,300  subscribers'  stations  in  the  second 
half  of  the  year,  as  against  125,900  during  the  same 
period  in  1914.  The  Bell  system  has  been  able  to 
respond  quickly  to  the  demands  made  because  of  its 
policy  of  providing  plant  in  advance  of  requirements. 

The  net  permanent  capital  obligations  of  the  whole 
system  outstanding  in  the  hands  of  the  public  is  only 
$736,156,756,  although  the  telephone  plants  stood  on  the 
books  on  Dec.  31  at  $880,068,520  and  their  appraisal 
value  is  over  $61,000,000  in  excess  of  the  book  value. 
There  was  $32,863,717  added  to  plant  and  real  estate 
last  year  and  it  is  estimated  that  $57,000,000  will  be 
spent  in  plant  additions  during  the  current  year. 

The  gross  revenue  in  1915  of  the  Bell  system,  not  in- 
cluding the  connecting  independent  companies,  was 
$239,900,000,  an  increase  of  over  $13,900,000  over  last 
year.  Of  this,  operation  consumed  $84,500,000,  taxes 
$13,100,000,  or  1.64  per  cent  on  the  outstanding  capital 
obligations,  current  maintenance  $31,200,000,  and  pro- 
vision for  depreciation  $44,900,000.  The  surplus  avail- 
able for  charges,  etc.,  was  $66,200,000,  of  which  $18,- 
100,000  was  paid  in  interest  and  $32,900,000  was  paid  in 
dividends. 


During  the  past  eight  years  the  gross  earnings  have 
increased  $111,300,000,  while  the  assets  have  increased 
nearly  $445,000,000,  with  an  increase  of  capital  obliga- 
tions and  payables  outstanding  of  only  $273,600,000. 

In  the  three  years  1913-1915  inclusive  the  expendi- 
tures from  the  benefit  funds  of  the  Bell  companies  have 
aggregated  $3,779,896.  The  reserves  for  this  fund  are 
$9,114,329,  and  during  1915  the  payments  for  pensions, 
sickness,  accident  and  death  benefits  were  $1,397,742. 

The  net  earnings  of  the  American  Telephone  &  Tele- 
graph Company  for  the  year  were  $41,117,487.  The  in- 
terest charges  were  $6,498,849,  and  the  dividends  at  the 
regular  rate  of  8  per  cent  per  annum  were  $29,100,591. 
Of  the  resulting  balance  there  was  carried  to  reserves 
$2,500,000  and  to  surplus  $3,018,046. 

The  number  of  stockholders,  65,512,  not  including  the 
32,000  "employee"  shareholders  who  are  paying  for 
stock  out  of  their  wages,  shows  an  increase  of  6097. 
The  majority  of  the  company's  shareholders  are  women. 
The  financing  for  1916  was  taken  care  of  by  the  sale  of 
$50,000,000  4.5  per  cent  coupon  notes. 

The  formal  opening  of  the  transcontinental  telephone 
line  from  Boston  and  New  York  on  the  Atlantic  sea- 
board to  San  Francisco  on  the  Pacific  on  Jan.  25,  1915, 
has  been  followed  by  the  extension  of  "extreme-dis- 
tance" transmission  into  all  the  states  of  the  Union,  and 
the  necessary  changes  in  plant  and  equipment  will  be 
continued  to  make  it  possible  for  any  subscriber  to  talk 
with  any  other  subscriber  regardless  of  distance.  This 
is  being  done  by  smoothing  and  easing  the  transmission 
over  the  long  lines,  and  therefore  necessitates  no  change 
in  the  subscriber's  telephone  or  local  line.  Considerable 
space  is  also  given  to  developments  in  wireless  telephony 
and  telegraphy. 

Mr.  Vail  says  that  the  relations  of  the  associated  com- 
panies with  the  various  boards  of  control  and  regulation 
have  been  most  satisfactory,  but  that  the  operations  of 
these  bodies  should  be  strictly  confined  to  control  and 
regulation   and  never  invade  the  managerial  province. 

The  Bell  companies  have  been  foremost  to  establish 
and  propose  to  continue  their  efforts  to  maintain  good 
wages  and  good  working  conditions  for  their  employees, 
a  condition  of  the  utmost  importance  to  efficiency  of 
the  service  to  the  public.  He  shows  that  since  every 
legal  safeguard  has  been  thrown  around  employees,  a 
combination  of  employees  leading  to  the  suspension  of 
the  service  and  the  inconvenience  of  the  public  should 
not  be  possible.  "Such  action  on  the  part  of  the  em- 
ployees of  a  public  utility  is  as  unjustifiable  and  un- 
pardonable as  would  be  an  arbitrary  suspension  of  serv- 
ice by  the  utility." 

In  speaking  of  the  relations  of  the  Bell  companies 
with  the  general  public,  Mr.  Vail  in  concluding  says : 

"With  a  reasonably  satisfied  public,  with  a  reasonably 
liberal  public,  with  a  reasonably  inclined  federal,  state 
and  municipal  control  and  regulation,  without  any 
onerous  or  unreasonable  demands  in  sight  or  probable, 
with  a  normal  business  requiring  only  normal  amounts 
of  future  capital,  with  a  system  sufficiently  in  advance 
of  existing  conditions  to  meet  all  possible  demands  or 
exigencies,  with  a  business  of  such  a  nature  that  it 
makes  the  most  economical  'servant'  for  social  or  com- 
mercial intercourse,  the  first  to  be  employed,  the  last  to 
be  discharged,  with  an  operating  staff  from  office  boy 
to  senior  executive,  from  newest  to  oldest,  who  look 
upon  the  system  as  their  system,  who  are  jealous  of  its 
reputation  and  zealous  in  support  of  it,  who  have  a  keen 
interest  in  its  improvement  and  development,  who  be- 
lieve that  their  success  and  the  company's  success  are 
inseparable,  who  are  never  satisfied  except  with  some- 
thing better  and  who  recognize  their  obligations  to  the 
public — with  all  these,  we  should  look  forward  with  con- 
fidence to  the  future." 
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Serving  an  8500-Hp.  Steel  Rolling-Mill  Load 

Redesign  of  a   1600-Kw.   Central   Station   to  Serve  a   New  Customer  with  a  4000-Kw. 
Demand     Methods  of  Overcoming  Objectionable  Features  of  Rolling-Mill  Loads 


Peak 


WHEN  the  Central  stool  Company  ol  Massillon, 
Ohio,  built  its  now  mill  calling  for  about  8500 
lip.  in  motive  power  with  provisions  for  doub- 
ling this  in  the  near  future,  an  interesting  and  com- 
plicated engineering  problem  confronted  the  Massillon 
Electric  &  Gas  Company  in  considering  the  possibility 
of  connecting  the  mill  load  to  its  system.    The  connected 

load  of  this  plant  at   the  time  was  equivalent  to  several 

tunes  that  served  by  the  generating  station  and  would 

have  eailed  for  expensive  changes  and  additions  to  the 
generating  facilities.  The  central-station  company  had 
already  undergone  two  stages  of  rehabilitation  in  which 
tour  old  rope-driven  units  had  been  supplemented  by  a 
400-kw.  alternator  and  these  in  turn  had  been  super- 
seded by  a  1200-kw.  Westinghouse  condensing  turbo- 
generator; but  the  latest  unit  did  not  have  enough  extra 
rating  above  the  average  load  to  carry  even  a  small 
percentage  of  the  prospective  load.  In  spite  of  these 
conditions  the  electric-service  company  closed  a  con- 
tract with  the  steel  company  to  supply  energy  for  all 
power  purposes,  including  electric  welding,  steel  roll- 
ing, shearing,  etc.,  calling  for  a  demand  of  2000  kw. 
and  reconstruction  work  was  again  started. 

Changes  in  Generating  Station 

The  boiler  plant,  which  contained  one  416-hp.  Stirling 
boiler  and  one  513-hp.  Heine  unit,  was  extended  by 
making  a  50-ft.  by  50-ft.  addition  and  installing  two 
500-hp.  Stirling  boilers.  The  engine  room  was  likewise 
enlarged  by  about  3000  sq.  ft.  to  accommodate  a  2000- 
kw.  Westinghouse  turbine,  a  4000-hp.  Stillwell  feed- 
water  heater,  turbine-driven  feed  pumps,  motor-driven 
hot-well  pumps,  a  new  steam  piping  system  and  a  160- 
ft.  steel  stack. 

Since  the  initial  demand  of  the  steel  mill  was  esti- 
mated at  2000  kw.  and  energy  had  to  be  transmitted 
about  7000  ft.,  twelve  No.  4/0  wires  Avere  strung  be- 
tween the  station  and  the  steel  mill  and  provisions  made 
for  transmitting  at  2300  volts.     When  the  steel  plant 


actually  commenced  operation,  however,  the  power  de 
mand  proved  to  be  nearer  1000  kw.  than  2000  kw.,  thus 
making  it  necessary  for  the  3200-kw.  turbine  plant  to 
carry  with  its  other  industrial  and  lighting  load  peak 
loads  frequently  as  high  as  5000  kw.  While  no  trouble 
resulted  from  this  overloading,  immediate  steps  were 
taken  to  install  a  5000-kw.  turbine-driven  set  beside 
the  last  addition  to  the  plant.  Difficulty  did  arise,  how- 
ever, from  excessive  voltage  drop  in  the  transmission 
line  due  to  the  overload.  To  remedy  this  trouble  out- 
door substations  containing  five  2000-kw.  single-phase 
transformers  are  being  installed  so  that  the  energy  may 
be  transmitted  to  the  mill  at  11,000  volts.  When  these 
substations  are  completed,  six  of  the  twelve  conductors 
can  be  taken  down. 

In  all,  the  company  has  a  connected  motor  load  of 
about  13,700  hp.,  about  8500  hp.  of  which  is  supplied  to 
the  mill  of  the  Central  Steel  Company.  Just  what  pro- 
portion of  the  total  plant  load  the  steel-mill  load  is  can 
be  judged  from  the  accompanying  typical  daily  load 
curve.  According  to  this  record,  the  total  energy  gen- 
erated for  the  period  shown  was  37,190  kw.-hr.  Of  this 
amount  23,200  kw.-hr.  was  delivered  to  the  steel  mill. 
The  maximum  demand  was  4900  kw.,  and  the  daily 
load  factor  was  31.62  per  cent. 

Provisions  for  Handling  Rolling-Mill  Load 

The  objections  which  many  central-station  compa- 
nies raise  to  rolling-mill  loads  (extreme  fluctuations  and 
consequent  disturbing  effect  on  line  voltage)  have  been 
overcome  to  a  great  extent  at  the  Central  Steel  Com- 
pany's plant  by  supplying  energy  to  the  main  motor  of 
its  mammoth  blooming  mill  through  a  flywheel  induc- 
tion motor-generator,  regulating  the  slip  of  the  latter, 
and  so  exciting  the  motor-generator  and  blooming-mill 
motor  that  peak  energy  is  absorbed  from  the  rotating 
flywheel,  minimizing  the  disturbances  to  the  external 
electric  system.  Another  feature  of  the  installation  is 
that   the    blooming-mill    reversing   motor   is    connected 


FIGS.    1   AND  2 — OLD  GENERATING  EQUIPMENT  AND  APPARATUS   WHICH    HAS   REPLACED   IT 

The  reciprocating  units  drove  generating  equipment,  including  brush-arc  machines,  through  a  maze  of  shafting  and  rope  trans- 
mission. All  this  has  been  replaced  by  turbo-alternators  which  furnish  most  of  the  energy  directly,  direct  current  being  supplied  by 
motor-driven   generators  or   by   constant-current  transformers   and    mercury-arc  rectifiers.  / 
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Some  of  the  Applications  of  Motor  Drive  in  Massillon  (Ohio)  Steel  Rolling  Mill 
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•ound  with  rotary  converters  nearer  T  Lt,  n ™  motorhouse  showng  motor  end  of  flywheel  motor-generator  set  in  back- 
id  which  is  controlled  from  pulpTt abov bloom  D~m™™»Z  ™  "  whose  rolls  are  driven  through  gearing  by  motor  shown  in  E 
tte  rating  of  2530  hp  These handle  Ihe  L^™  f  ^v,  ♦-  ?  ^  "*  maSt6r  controllers  for  fi"een  motors  having  an  aggre- 
ssed through  the  rofls  about  nineteen  t'mes  and  7  r  &,  ?Z.  T  ***  °n  the  aPP1*°aCh  t&b,e  by  cranes  until  the>'  have 
•e  large  micrometer  head  abov  Tern  TllrfoLlTlv I^J ?«?  ^  ^  ^  The  se^ration  of  the  rolls,  which  is  indicated  by 
feet  of  about  670,000  ft.-lb  at  47  r  p m  tha drivT th^hl  these  motors.  E-A  large  direct-current  motor  having  a  flywheel 
relation  maintained  by  motor-drivel  blowers The th**loommg  mi"  ^"^rated  in  D.  The  motor  windings  are  cooled  by  forced  air 
lectric  &  Manufacturing :  Company  wUhso^e  of  The T\  '  ^^f^  *?  ^  aPParatUS  Were  supplied  b>"  the  Westinghouse 
A  the  Cutler-Hammer  Marffctun^g  Company  The  crTn'V  ™  S™^  ^  ^  ^^  C'°ntroller  &  Manufacturing  Company 
I  luting  equipment  was  supplied  by  th Tolophane  Como^  f^p^T  &"f  the  M°rgan  Engineering  Company  types,  and 
e  bar  mill  were  made  by  the  Mesta  Machin^Compam                                       Benjamin    Electric   Company.      The   rope   drives   employed    in 


E  L  ECT  RICAL     W  0  R  I-  D 


Vol.  G7,  No.    I " 


,  i 


i 


* 
I I      I 


■'I 


ULM 


fableA 


III 


;  Mill 

lit;.   S      BOAKING    I'll,   BLOOMING    MILL    \nu   SHEARING   SECTION   OF   MASSILLON   STEEL  MILL 


permanently  with  the  generator  terminals  without  any 
control  apparatus  in  series,  tin-  speed  being  regulated 
within  the  range  of  0  r.p.m.  to  47  r.  p.  m.  by  changing 
the  generator-field  excitation.  The  generator  and  re- 
versing motor  are  separately  excited  from  a  motor- 
driven  exciter  set  employed  especially  for  this  equip- 
ment so  that  operation  is  dependent  only  on  continuity 
of  the  alternating-current  supply  and  not  on  an  excita- 
tion system  common  to  all  equipment  in  the  mill. 

When  an  ingot  approaches  the  blooming  mill  the  mo- 
tor is  turned  over  slowly  until  the  rolls  grip  the  metal, 
then  the  speed  is  increased  to  about  47  r.p.m.  to  com- 
plete the  roughing  passes.  During  the  finishing  passes 
the  motor  speed  is  still  further  increased  by  weakening 
the  motor  field.  Racing  cannot  occur  when  the  motor  is 
turning  over  idly  before  the  metal  enters  the  rolls,  since 
the  speed  is  practically  independent  of  the  load.  This 
is  a  distinct  advantage  over  operation  with  steam  en- 
gines, since  they  usually  race  when  operating  without 
load  or  come  to  a  standstill  when  the  rolls  grip  the 
metal. 

At  the  end  of  each  pass  the  generator  field  is  de- 
energized  and  the  mill  motor  brought  to  rest  by  re- 
generation. During  this  period  it  "pumps"  energy  back 
into  the  flywheel  generator  set,  thereby  speeding  it  up 
preparatory  to  the  gripping  of  the  metal  in  the  next 
pass.  Approximately  70  per  cent  of  the  energy  required 
to  accelerate  the  rotating  parts  of  the  mill  is  regained 
in  this  manner.  Reversal  of  the  blooming-mill  motor  is 
accomplished  by  reversing  the  direction  of  shunt-field 
current  through  the  generator,  residual  magnetism  be-, 
ing  killed  by  automatically  actuated  field-forcing  relays. 
In  this  operation  accelerating  relays  increase  the  motor 
torque  by  cutting  in  resistance  to  decrease  the  field 
current  of  the  main  motor,  thereby  increasing  the  cur- 
rent through  the  motor  armature. 
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As  shown  by  the  diagram  of  Fig.  5,  the  slip  of  the 
induction  motor-generator  is  controlled  by  automati- 
cally  varying  the  resistance  in  the  motor  secondary  by 
means  of  a  slip  regulator  actuated  by  a  current  propor- 
tional to  that  delivered  to  the  motor-generator.  Thus, 
when  the  current  to  the  latter  tends  to  increase,  the 
slip  regulator  increases  the  slip  of  the  motor-generator, 
thereby  permitting  the  flywheel  to  give  up  some  of  its 
kinetic  energy.  At  the  same  time  the  increased  cur- 
rent delivered  to  the  blooming-mill  main  motor,  by 
means  of  the  connections  shown,  increases  the  excitation 
of  the  variable  potential  exciter,  thereby  improving  the 
blooming-mill  motor's  torque.  Attached  to  the  same 
motor  which  drives  the  variable-potential  exciter  is  a 
constant-potential  exciter  which  supplies  current  to  an- 
other field  winding  of  the  blooming-mill  motor  and  the 
field  of  the  generator. 

Although  the  reversing  motor  develops  peaks  of  8000 
hp.,  the  input  to  the  alternating-current  motor  does  not 
exceed  1200  kw.  In  other  words,  the  power  taken  from 
the  generating  station  for  this  equipment  does  not  ex- 
ceed 1200  kw.,  consequently  the  central-station  generat- 
ing and  boiler  equipment  to  operate  this  mill  need  not 
exceed  the  rating  required  to  generate  a  load  of  1200 
kw.  Furthermore,  the  steam  economies  obtained  under 
such  conditions  are  considerably  better  than  those  ob- 
tained from  operating  a  reversing  engine  directly  from 
a  boiler  plant.  The  energy  required  per  ton  of  metal 
rolled  depends  upon  the  size  of  the  finished  material, 
its  chemical  composition,  etc.  At  this  plant  from  20 
kw.-hr.  to  30  kw.-hr.  per  ton  is  sufficient  for  rolling  dif- 
ferent grades  of  metal,  including  vanadium  steels. 

Data  relating  to  the  ratings  of  the  blooming-mill 
motors  and  equipment  employed  in  other  parts  of  the 
mill  are  given  in  the  accompanying  table.  The  larger 
motors,    such   as   are  used   for  operating  some  of  the 
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FIGS.   4  AND  5 — GENERAL  SCHEME  OF  EXCITING  BLOOMING-MILL  AND  MOTOR-GENERATOR  MOTORS  TO  HANDLE  FLUCTUATING  LOADS, 
AND   SLIP  REGULATOR  WHICH   COMPELS  FLYWHEEL  OF    MOTOR-GENERATOR  SET  TO  CARRY  MOMENTARY  PEAK  LOADS 

The  slip  regulator  consists  of  three  water  rheostats,  the  movable  plates  in  which  are  attached  to  one  end  of  a  counterbalanced 
lever  whose  fulcrum  is  the  shaft  of  a  wound-rotor  induction  motor.  The  primary  of  the  regulator  motor  is  energized  by  current  trans- 
formers connected  in  series  with  the  supply  line  to  the  motor-generator  set  so  that  increase  of  current  therein  will  raise  the  movable 
electrodes  of  the  rheostat.  The  slip  of  the  motor-generator  will  then  be  increased  and  the  flywheel  permitted  to  give  up  some  of  its 
kinetic  energy.  The  torque  of  the  regulator  motor  may  be  adjusted  by  changing  the  secondary  resistance.  The  no-voltage  release 
coil  compels  the  slip  regulator  to  insert  the  maximum  resistance  in  the  secondary  of  the  motor-generator  motor  when  service  is  in- 
terrupted, so  that  excessive  current  will  not  be  drawn  from  the  line  when  the  motor  starts  again.  t 
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FIG.    6 — BAR-MILL   AND    BULL-HEAD    PORTION    OF    STEEL    PLANT 


blooming-mill  accessories,  bar  mill,  bullhead,  air  com- 
pressor and  pumps,  are  designed  for  2300-volt  service, 
but  the  smaller  units,  except  those  in  the  machine  shop, 
are  operated  on  250-volt  direct  current  supplied  by  two 
500-kw.   rotary   converters.     The   machine-shop   motors 
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FIG.   7 — FLUCTUATIONS   IN   BLOOMING-MILL  AND  BAR-MILL  LOAD 

and  general  mill-lighting  circuits  are  energized  by  300- 
kw.,  2200/230-115-volt  transformers. 

The  electric-service  company  agrees  to  deliver  2200 
volts,  three-phase,  sixty-cycle  energy,  but  variations  in 
potential  from  2100  volts  to  2400  volts  will  not  be  con- 
sidered objectionable  by  the  steel  company,  according 
to  its  contract.  All  energy  except  such  as  the  steel  com- 
pany may  be  able  to  generate  by  the  use  of  exhaust 
steam  or  waste-heat  boilers  is  to  be  purchased  from  the 
central-station  company.  It  may  be  pointed  out  that 
the  steel  company's  only  present  source  of  power  sup- 
ply except  from  the  central  station  is  a  1000-kw.  low- 
pressure  turbine.  While,  as  already  stated,  2000  kw. 
is  the  estimated  demand  on  which  the  contract  was 
based,  an  additional  1000  kw.  will  be  available  on 
fifteen  minutes'  notice.  With  four  months'  notice,  the 
central-station  company  agrees  to  be  ready  to  supply  any 
amount  of  energy  required  by  the  steel  company. 

A  sliding-scale  demand  and  energy-charge  rate  is  em- 
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ployed,  the  demand  being  taken  as  the  average  of  the 
five  highest  five-minute  demand  peaks  as  shown  by  a 
peak-demand  meter  for  a  period  of  one  month.  The 
average  rate  per  kilowatt-hour  has  been  guaranteed  by 
the  central-station  company  not  to  exceed  a  certain  fixed 

KEY  TO  DRAWINGS  OF  STEEL-MILL  APPARATUS  LAYOUT 


Key 
No. 

Application 

Num- 
ber of 
Motors 

Type 

Rating  of  Each 

1 

Soaking-pit  cover  operating  mechan- 

4 

230-volt  d.c. 

25  hp. 

2 

3 

4 
5 

Blooming-mill  rolls 

Blooming-mill  motor  fans3 
Ingot  approach  table 
Ingot  entering  table 

1 

2 
1 

1 

750-volt  d.c- 

230-volt  a.c. 
230-volt  d.c. 
230-volt  d.c. 

670,000  ft -lb. 
at  47   r.p.m. 

15  hp. 

55  hp. 

90  hp. 

5a 

6 

7 

8 
9 

Ingot  delivery  table 
Roll  separation  adjuster 
Manipulators  for  directing  ingots  into 

proper  pass 
Fingers  for  turning  ingots4 
Shear-approach  table 

1 
2 
4 

1 

2 

230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 

230-volt  d.c. 
230-volt  d.c. 

90  hp. 
80  hp. 
80  hp. 

80  hp. 
55  hp. 

10 
11 
12 
13 
14 

Double-end  exciter  set5 
Main  motor-generator  set6 
Rotary  converters 
Slip  regulator 
Six  transformers 

1 

1 
2 

2200-volt  a.c. 
2200-volt  a.c. 
178/250- volt 

2200/178-volt 

50  hp. 
1500  hp. 
500  kw. 

185  kva. 

14a 

15 

16 

17 

18 

Lighting  transformer 
Switchboard 
Shear7 
Shear  clutch 
Dipping  table 

1 
1 
1 

2200/230/1 15-volt 

2200  volt  a.c. 
230-volt  d.c. 
230-volt  d.c. 

300  kva. 

150  hp. 
5hp. 
25  hp 

19 
20 
21 
22 
23 

Shear-delivery  table 
Bloom  pusher 
Bar-mill  manipulator 
Table  A  in  bar  mill 
Table  B  in  bar  mil! 

1 
1 
1 

1 
1 

230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 

55  hp. 
55  hp. 

25  hp. 
80  hp. 
80  hp. 

23a 
24 
25 
26 

27 

Bar-mill  main  motor 
Table  C  in  bar  mill 
Bar-mill  manipulator 
Bullhead-approach  table 
Bullhead  main  motor 

1 
1 

1 
1 
1 

2200-volt  a.c.s 
230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c 

2200-volt  a.c. 

1500  hp. 
55  hp. 
25  hp. 
55  hp. 
800  hp. 

28 

28a 

28b 

29 

30 

Bullhead-delivery  table 
Saw-approach  table 
Saw  table 
Hot  saws 
Saw  filters 

1 
2 
1 
2 
2 

230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 
230-volt  d.c. 

55  hp. 
55  hp. 

55  hp. 
50  hp. 
25  hp 

31 
32 

Pinch  rolls 
Bar  piler 

1 
1 

230-volt  <l.e. 
230-volt  d.c. 

25  hp. 
25  hp. 

A.M.  P.M. 

FIG.    8 — RELATIVE    PROPORTIONS    OF    STEEL-MILL    LOAD 


'Permit  inserting  and  removing  ingot  from  gas-fired  soaking  pits.  2Reversible.  3Ventilate 
blooming-mill  motor.  "Arranged  to  give  ingots  quarter  turn.  •"'Consisting  of  a  25-kw.,  125- 
volt  direct-current  constant-potential  generator  and  a  10-kw.  direct-current  variable-potential 
generator,  ''Driving  a  1950-kw.,  750-volt  direct-current  generator  with  30-ton  flywheel. 
7Driven  through  reduction  gears.   8Non-reversible. 

figure  for  certain  portions  of  each  year,  provided  that 
the  steel  mill  does  not  operate  during  the  central  sta- 
tion's peak.  Failure  of  the  steel  mill  to  observe  this 
off-peak  schedule  nullifies  the  low-guarantee  rate.  A 
clause  in  the  contract  also  requires  the  steel  mill  to 
give  thirty  days'  notice  in  case  more  than  300  kw.  is 
required  during  the  central-station  peak,  but  so  far  the 
clause  has  not  been  enforced.  All  switchboard  instru- 
ments and  lines  are  owned  and  maintained  by  the  elec- 
tric-service company,  but  the  steel  company  provided 
the  substation  apparatus  and  right-of-way  for  lines. 

During  its  period  of  development  the  Massillon  Elec- 
tric &  Gas  Company  has  been  under  the  management 
of  H.  L.  Doherty  &  Company.  The  local  manager  is 
T.  O.  Kennedy,  the  new-business  manager  is  O.  A.  Acuff, 
and  the  general  superintendent  is  A.  V.  Wynne. 


E  LECTRK    \  i.     WORLD 


\ « ■  j     67.  No.  L2 


Analytical  Determination  of  Mean  Effective  Current 

nvenienl  Means  For  Calculating  the  Size  of  a  Motor  and  Its  Feeder  from  Duty- 
Cycle  Diagrams,  and  Formulas  Used  in  Attaining  the  Results 

i:v  w.   D.   l'i  \.  i  ii 

Ineer,   i  "i  tland,  '  M  e 


Till.  e  of  ;i  motor  or  feeder  for  .1  particular 
dut)  is  determined  by  the  mean  effective  currenl 
«>r  the  duty  cycle,  li  ia  laborious  t<>  derive  Uiis 
mean  effective  currenl  from  the  curve  of  instantaneous 
values  of  current  or  power  in  the  usual  way  by  Bub- 
dividing  the  area  of  the  rectangular  plot  into  small  areas 
and  from  these  determining  the  l~i<lt.  The  problem  is 
simplified  by  the  introduction  of  polar  co-ordinates. 
The  method  of  transforming  from  rectangular  to  polar 
co-ordinates  is  shown  in  Fig.  2. 
This  mot  hod  has  been  effectively  used  by  the  author 


FIG.   1 — CURVE  OF  INSTANTANEOUS  VALUES  OF  CURRENT  DRAWN 
BY    HOIST    MOTOR    UNDER    ITS    DUTY    CYCLE 

in  the  determination  of  the  mean  effective  current  in  a 
hoist  motor  under  a  given  load  cycle  and  is  explained 
in  what  follows. 

In  Fig.  1  the  curve  of  instantaneous  values  of  cur- 
rent drawn  by  the  hoist  motor  under  its  duty  cycle  is 
shown  with  time  as  abscissa  with  a  scale  of  1  in.  repre- 
senting one  minute.  The  ordinates  show  current  on  a 
scale  of  1  in.  representing  20  amp.  This  curve  was 
then  transferred  to  polar  co-ordinates  by  substituting 
angles  for  one  of  the  axes  of  the  rectangular  curve.  In 
this  case  30  deg.  represents  one  minute  of  time,  the 


/              -  ^ 

AMPERE  S 

FIG.  2 — CURRENT  DRAWN  BY  HOIST  MOTOR  TRANSFORMED  FROM 
RECTANGULAR    TO    POLAR    CO-ORDINATES 

ampere  axis  becoming  the  radius   vector  to  the  same 
scale  as  in  the  rectangular  plot. 

It  is  then  required  to  find  the  radius  at  which  one 
minute  of  time  in  the  polar  curve  has  an  arc  length  of 
1  in. ;  that  is,  the  same  scale  as  in  the  rectangular  curve. 
From  the  time  angular  scale  30  deg.  equals  one  minute, 
and  360  cleg,  equals  twelve  minutes,  and  the  radius  of  a 
circle  whose  circumference  is  12  in.  is  12  -=-  2-,  or  1.910. 
This  constant  is  a  fundamental  link  in  the  method  and 
is  designated  C. 


[f  a  small  sectOl  of  the  polar  curve  in  Fig.  3  is  taken 
so  that  the  values  of  current    included  are  within  differ 

ential  limits  equal,  and  di  is  the  differentia]  increment 

of   tune  as   the  current  vector  passes   from    1    to  li,   then 
at    a    radius    C       L.910    the    length    di    will    repn 
time,  as  does  the  angle  do. 

Since  (Hi  is  very  small,  the  figure  0-1-2  may  be  taken 
within  differential  limits  as  a  triangle,  and  its  area  then 
will  be  '  J  X  arc  1-2.  However,  the  arc  1-2  will  be  seen 
equal  to  dtl       C,  so  that  we  have: 

MI  _  I'dt 

~C  ~  2  c' 

The  whole  area  of  the  load  curve  will  then  be  LI  dt 
:   2C,  or  in  more  convenient  form  we  can  write: 

LPdt  =  area  X  2C. 

Therefore,  the  area  of  the  curve  when  multiplied  by 
a  constant  gives  the  sum  of  the  squares  of  the  different 
instantaneous  values  of  current  multiplied  by  the  time 
during  which  it  flows,  and  this  leads  at  once  to  the 
mean  effective  current. 

The  mean  continuous  current  that  will  give  the  same 
heating  effect  as  the  given  load  current  is,  then, 


Area       '  ■</->,  =  s    , 


FIG.    3 — A    SMALL    SECTOR    OF    THE    POLAR    CURVE    OF    FIG.    2 

REFERRED  TO  IN  DERIVING  FORMULA  FOR  MEAN 

EFFECTIVE    CURRENT 

where  T  is  the  total  time  for  which  the  heating  effect 
is  desired. 

From  this  we  have  at  once: 


■4 


area  X  2C 


of  a 


Since  the  area  is  readily  obtainable  by  means 
planimeter,  the  solution  is  simple. 

Thus  in  the  case  of  the  hoist  motor  referred  to  the 
area  by  planimeter  over  a  ten-minute  cycle  was  found 
to  be  231.4  sq.  in. 

Area  X  2C  =  (231.4  X  2  X  1-910)  =  884.0. 
Then,  taking  account  of  the  scales  used,  we  have: 

LPdt  =  884  X  202  X  60  =  2,121,600. 
Then 


[LPdt  _       12, 

V"r-       Vi 


121,600 
10  X  60 


V3536  =  59.4  amp. 


The  method  as  shown  is  easy  to  use  and  very  simple, 
and  will"  prove  valuable  to  anyone  encountering  prob- 
lems involving  the  determination  of  mean  effective  cur- 
rent for  any  duty  cycle. 
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Milwaukee's  Extensive  Street-Lighting  Plan 

Features  of  Experimental  Installation  Made  to  Determine  the  Advisability 
of  Adopting  City- Wide  Changes  in  Street  Illumination 


MILWAUKEE  has  just  completed  a  thirty-four- 
thousand-dollar  demonstration  installation  of  a 
purely  scientific  street-lighting  system  compris- 
ing 176  gas  and  electric  lamp-posts.  The  completed 
system  as  proposed  will  displace  all  present  equipment 
without  any  attempt  to  utilize  existing  posts,  lamps  or 
distribution  cables  and  will  call  for  the  installation  of 
about  6800  electric  lamp-posts.  The  demonstration  in- 
stallation, portions  of  which  are  illustrated  herewith, 
has  been  made  to  afford  the  citizens  of  Milwaukee  an 
opportunity  of  judging  by  observation  whether  they 
will  sanction  a  bond  issue  covering  a  city-wide  installa- 
tion of  similar  character.  The  layout  and  types  of 
equipment  which  will  be  used  have  been  adopted  after  a 
most  exhaustive  study  by  the  illuminating  engineering 
firm  of  Vaughn,  Meyer  &  Sweet,  Milwaukee.  Practically 
every  phase  of  the  new  system  is  an  innovation  in  the 
street-lighting  art.  Adopting,  as  it  has,  a  new  system 
of  energy  supply,  a  new  type  of  post,  fixture  and  re- 
fractor, new  standards  of  spacing  and  height  of  lamps, 
a  new  method  of  hanging  center-suspension  lamps,  a 
6.6-amp.  system  without  constant-current  transformers, 
entirely  new  adaptations  of  former  construction  methods 
and  standard  equipment,  and  other  departures  from  all 
precedents  in  street-lighting  practice,  Milwaukee  fur- 
nishes an  instructive  example  of  efficiently,  attractively 
and  scientifically  illuminated  streets. 

Except  in  extreme  outlying  districts,  where  the  cir- 
cuits will  be  overhead,  practically  the  entire  new  street- 
lighting  equipment  will  be  energized  from  a  6.6-amp. 
underground  system.     Similarly  shaped  concrete  poles, 


differing  only  in  lamp-mounting  height,  will  be  em- 
ployed except  where  center-suspension  units  are  re- 
quired, and  all  light  sources  will  be  inclosed  in  uniformly 
designed  fixtures  equipped  with  refractors.  In  deter- 
mining the  method  of  distribution  and  types  and  ar- 
rangement of  equipment  that  would  be  most  suitable  for 
Milwaukee  the  illuminating  engineers  investigated  the 
character  of  the  streets  and  the  uses  made  of  them.  In 
this  study  arrangements  of  units  which  would  minimize 
collisions  and  discourage  burglaries  or  robberies  on  the 
streets  illuminated  were  given  special  consideration.  As 
a  result  of  the  foregoing  considerations,  it  was  decided 
that  there  were  five  different  classes  of  districts,  re- 
quiring as  many  different  intensities  of  illumination, 
lamp  supports,  spacings  and  mounting  heights.  The 
intensities  of  illumination  which  were  selected  for  the 
different  sections  are  tabulated  below: 

Section  Ft. -Candles 

Outskirts     0.01 

Residence    0.03 

Subsidiary  traffic   feeders* 0.06 

Main  traffic  thoroughfares 0.12 

Promenades   or   boulevards 0.">0 


♦Transitory  distracts,  i.e.,  residence  sections  which  are  chang- 
ing  into  business   districts. 

Height  and  Spacing  of  Units 

On  account  of  the  shadows  cast  by  the  foliage  of 
trees  and  the  impracticability  of  installing  the  lighting 
units  among  branches,  the  shade  trees  were  perhaps  the 
chief  obstacle  with  which  the  engineers  had  to  cope  in 


TYPICAL   TYPES    OF   LAMP   SUPPORTS    IN    RESIDENTIAL    AND    SEMI-BUSINESS    DISTRICTS 
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DOUBLE-BRACKE1    FIXTURES   ON    GRAND    VVBNUE 

deciding  on  the  height,  Bpacing,  location  and  type  of 
unit.  An  effort  was  made,  however,  to  place  the  units 
as  high  as  was  feasible  under  this  restriction  and  that 
of  building  height  and  economical  considerations,  in 
order  that  the  glare  and  blinding  effect  might  be  re- 
duced to  the  minimum.  Taking  these  things  into  con- 
sideration, a  suspension-type  unit  was  adopted  for  use 
at  street  intersections  in  residential  sections  and  a  15-ft. 
concrete  post-type  unit  with  a  fixture  in  the  form  of  a 
harp  supporting  a  single  lamp  was  selected  for  inter- 
mediate points  along  the  block.  For  the  small-business 
districts  where  both  business  houses  and  residences 
exist  a  22.5  ft.  concrete-post  unit  with  single  or  double 
bracket  arm  was  adopted  in  some  instances,  and  in 
others  the  suspension-type  unit  was  used  at  both  street 
intersections  and  at  intermediate  points  in  the  block. 
For  the  main  business  district  a  high  concrete-post  unit 
was  adopted,  with  the  requisite  number  of  brackets  sup- 
porting lamps  30  ft.  above  the  street.  To  obtain  uni- 
form illumination  in  parks  and  public  squares,  make  the 

TABLK  [—SUMMARY  OF  UNITS  AND  LAMPS  ON  DEMONSTRATION  CIRCUIT 


Number 
of  Units 

Type 

Number 
of  Lamps 

Candlepower 

41 

Center  suspension  units,  electric 

41 

400 

52 

22 '  >-ft.  single-bracket-post  units,  electric 

52 

Ten         ^T  600 

Forty-two]  f  400 

22 

15-ft.  harp-post  units,  gas 

22 

45 

15-ft.  harp-post  units,  electric 

45 

Thirty-two  250 
Thirteen         100 

16 

30-ft.  double-bracket-post  units,  electric 

32 

1000 

176 

192 

source  of  light  unobjectionable  as  regards  eye  comfort, 
and  still  emphasize  the  location  of  parks  from  a  dis- 
tance, multiple-bracket  concrete-pole  units  were  adopted 
with  the  lamps  placed  45  ft.  high.  It  may  be  pointed 
out  that  the  different  standard  heights  adopted  were 
selected  with  the  definite  ratio  of  1:1.5:2:3  to  facili- 
tate the  adjustment  of  relations  between  spacings  and 
mounting  heights. 

For  the  down-town  districts  on  Grand  Avenue  the 
ratio  between  spacing  and  mounting  height  was  made 
6:1,  making  the  separation  120  ft.,  whereas,  in  the 
residence  districts  a  ratio  of  12:1  was  chosen,  giving  a 
spacing  of  180  ft.  An  intermediate  ratio  of  8:1,  also 
giving  a  spacing  of  120  ft.,  was  considered  advisable  on 
forested  streets.  Uniformity  of  illumination  was  the 
governing  factor  in  selecting  these  ratios. 

To  facilitate  planning  the  details  of  the  installation 
maps  were  used  on  which  were  designated  the  amounts 


of  \\y\\\  required  in  lumen  pet  running  fool  for  vari- 
ous the  aforementioned  mounting  heights  and 
ratios  between  spacing  and  height.  With  this  informa- 
tion and  a  formula  (length  of  blocli  in  feel  multiplied 
by  lumens  per  running  fool  required  divided  by  the 
number  of  units  to  be  Installed  per  block  equals  the  size 

in    lumens  Of   the   lamp   to   be   installed)    the  size  of  the 

TABLE  II     M  Mill  i;  mi   i  \i  i     \\\>  \\  mm. I:  01  LAMPS  TOR  RECOMM1  MD]  D 

BYSTEM 


Numta 

[tarn 

2022 

i.'i    -It.  concrete-post  iinita,  gas 

1480 

18     1 1 

22'  ..-fi .  suspension  units,  electric 

1024 

22'  "-ft .  roller.  1                            ingle-braokst, 

142 

21"  .-i I                       units,  double-braokel 

electric 

;n     it  conori  te-po  1  unit  i,   ingle-bracket , 

.111     ft.  concrete  post  nuite,  double-bracket 

electric 

10 

48    -I'                    ;  unite,  double-braokel 

electric 

3 

48    -ft.  concrete  post  units,  double-braokel 

electric 

8821 

Total  number  ol 

Lamps: 

21122 

100-cp.  lamps,  gas 

1018 

100-cp.  lumps,  electric 

881 

260-cp.  lamps 

3328 

100-cp.  lamps 

1359 

0000-cp.  lamps 

739 

1000-cp.  lamps 



2022 
7322 


9344 


Total  number  of  gas  lamps 
Total  number  electric  lamps 

Complete  total  lamps 


lamp  required  was  computed.  The  units  were  then 
spotted  on  the  maps  and  posts  were  actually  placed  as 
close  to  these  points  as  possible,  due  consideration  being 
given  to  installing  them  on  lot  lines  between  houses  as 
far  as  practicable. 

An  effort  was  also  made  in  locating  the  units  to  secure 
adequate  lighting  for  the  alleys,  and  wherever  proper 
illumination  of  the  streets  would  not  be  sacrificed  by  so 
doing  they  were  placed  at  the  heads  of  the  alleys.  How- 
ever, in  this  recommended  street-lighting  system  it  is 
not  considered  that  the  alleys  are  sufficiently  cared  for, 
and  a  future  plan  is  contemplated  whereby,  after  the 
city  has  thoroughly  illuminated  its  streets,  adequate 
illumination  of  the  alleys  will  be  secured  by  placing  ad- 


RESIDENCE-TYPE    FIXTURE     WITH     OLDER     TYPE     LAMP-POST     IN 
FOREGROUND  , 
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litional  units  at  the  alley  intersections  in  the  interior 
if  the  blocks  where  the  present  plan  does  not  cover  the 
:ase. 

Although  all  of  the  posts  for  the  ultimate  system  will 
lot  be  installed  this  year,  a  uniform  spacing  of  poles 
las  been  laid  out  for  each  district,  so  that  at  a  later 

ABLE  III— COMPARISON  OF  PRESENT  MILWAUKEE  STREET  LIGHTING  WITH 
STREET  LIGHTING  PROPOSED  UNDER  NEW  SYSTEM 


1 

Candle-power 

Present  Units 

Proposed  Units 

Comparison 

1     Incan- 

Check-Off 

1 

Additional 

1     descent 

Present         New 

mber 

Type 

j    Equiva- 

System, 1  System, 

lent, 

Cp.             Cp. 

Cp. 

No. 

Size,  Cp. 

No. 

Size,  Cp. 

!71 

Gasoline 

60 

271 

100 

16,260 

27,100 

m 

Gas 

60 

2766 

100 

165,960 

276,600 

m 

Gas 

60 

391 

250 

23,460 

97,750 

72 

Inc.  arc 

250 

372 

250 

93,000 

93,000 

)22 

Inc.  arc 

250 

922 

400 

230,500 

368,800 

(35 

Open  arc 

400 

935 

400 

1433 
59 

400 
500 

374,000 
53,400 

947,200 
29,500 

89     Lum.  arc 

600 

89 

600 

998 

600 

652,200 



19 

800 

15,200 

... 

127 

1000 

127,000 

80 

1200 

96,000 

108 

1600 

172,800 

248 

2000 

496,000 

1 

2400 

2,400 

... 

2 

4000 

8,000 

tal.. 

3075 

956,580    3,409,550 

ate,  when  additional  units  are  installed,  they  will  be 
laced  at  predetermined  points  on  the  circuit.  Also, 
hen  merchants  desir.e  to  increase  the  lighting  intensity 
l  front  of  their  stores,  they  can  do  so  by  simply  peti- 
oning  for  larger  lamps  and  paying  for  the  increase  in 
nergy  cost.  No  additional  posts  and  no  design  different 
rom  the  adopted  standard  will  be  allowed,  however. 

Method  of  Mounting  Lamps 

The  concrete  lamp-posts  which  will  be  adopted  for 
ractically  the  entire  system  will  probably  be  of  a  type 
lade  by  a  centrifugal  process  and  reinforced  with  6  sq. 


CONSTRUCTION    OF    LAMP    FIXTURE    AND    REFRACTOR 

i.  of  steel.  Each  is  provided  with  a  concrete  base 
rtrich  is  grouted  into  a  cylindrical  mold.  A  steel  con- 
uit  extends  through  the  center  of  each  pole  and  pro- 
sets  from  the  top  so  that  either  the  single-bracket  or 
ouble-bracket  fixture  or  the  single-lamp  harp  supports 
lay  be  attached  thereto  and  interchanged  when  desired, 
'his  method  of  making  poles  is  a  development  of  the 


CENTER-SUSPENSION    UNIT    WHICH    SUPERSEDES    BRACKET    CON- 
STRUCTION   SHOWN 

Universal  Concrete  Products  Company  of  Milwaukee. 
To  support  the  standard  suspension  units  employed 
at  street  intersections  in  the  residence  districts  on 
the  demonstration  circuit,  two  tubular  steel  poles  placed 
at  diagonally  opposite  corners  are  used  with  a  steel 
messenger  suspension  wire  strung  tightly  between  them. 
The  unit  is  permanently  suspended  at  the  center  of  the 
span  wire  22 V2  ft.  above  the  ground.  This  type  and 
all  other  units  are  to  be  maintained  by  the  use  of  spe- 
cially designed  extensible  tower  wagons  similar  to  those 
used  in  Philadelphia  and  New  York  for  this  purpose. 

TABLE  IV— COMPARISON  OF  PER  CAPITA  INVESTMENTS  IN  STRKKT- 

LIGHTING  SYSTEMS  IN  CITIES  OF  FROM  300,000  TO 

600,000  POPULATION 


City 

Population 

Investment 

Per  Capita 

Baltimore 

Pittsburgh 

Los  Angeles 

Buffalo 

584,605 
571,984 
475,367 
461,335 

456,009 
428,062 
406,706 
399,000 

358,679 
353,460 
300, 133 

$571 , 190 
527,817 
434,454 
497,190 

435,000 
232,910 
399,422 
267,030 

380,225 
312,193 
164,607 

$0.98 
0.92 
0.92 
1.08 

Cincinnati 

0.98 

Washington 

1.06 

Average 

0  87 

Although  tubular  steel  poles  were  used  in  the  demonstra- 
tion installation  to  carry  all  center-suspension  units,  it 
is  anticipated  that  a  concrete  pole  will  be  developed 
shortly  for  use  at  these  locations,  thereby  making  the 
ultimate  street-lighting  system  a  complete  concrete-post 
installation.  The  steel  poles  used  in  the  demonstration 
circuit  were  manufactured  by  the  Line  Materials  Com- 
pany of  South  Milwaukee  and  are  oxy-acetylene  welded 
at  the  joints.  The  Chicago  Concrete  Post  Company  fur- 
nished twelve  concrete  posts  for  the  demonstration 
circuit. 

Design  of  Fixtures  and  Refractors 

Owing  to  the  engineering  requirements,  height  of 
light  sources  above  the  streets  and  the  limitations  of 
the  physical  sizes  of  the  refractor  and  lamp,  together 
with  artistic  requirements  controlled  by  the  different 
characteristics  and  uses  of  the  street  and  the  absence 
on  the  market  of  any  fixtures  which  adequately  met  all 
the  requirements,  it  was  necessary  to  devise  new  types 
of  fixtures  for  the  different  districts  and  streets.  To 
this  end  valuable  assistance  was  given  the  illuminating 
engineers  by  a  committee  of  architects  appointed  by  the 
local  chapter  of  the  American  Institute  of  Architects. 
The  fixture  which  was  developed  comprises  a  ventilated 
base,  which  serves  to  dissipate  the  heat  generated  by 
gas-filled  lamps  or  will  permit  the  entrance  of  air  if 
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i  ,i .  facilil  lea  for  permitl  Ini  i  he  lamp 
i,,  p.  or  lowered  In  the  refractor  to  i  hang<   di 

tribution  ol  light,  and  a  bug  wreen  and  refl© 

One  "i   these  fixtures  equipped  with  a  refractor  de 
veloped  in  co  i  peration  with  the  Holophane  Compan 
aii  in  an  accompanying  drawing.  The  curves  of  ii>riii 

l\iui\     I     riMATKO ANNUAL  mumiwvi  EXPENSE  PER  LAMP 
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distribution  from  one  of  these  units  equipped  with  an 
electric  incandescent  or  gas  lamp  are  said  to  approxi- 
mate the  prototype  curves  more  closely  than  those  of  any 
other  unit  available.  Furthermore,  the  distribution  can 
be  conveniently  varied  by  raising  or  lowering  the  lamp 
slightly  in  the  retractor,  thereby  making  it  possible  to 
direct   the  maximum-intensity   rays  where  desired. 

This  refractor  consists  of  two  telescoping  bowl-shaped 
pieces  of  glassware,  one  with  horizontal  prisms  on  the 
outside  and  the  other  with  vertical  prisms  on  the  inside, 
assembled  in  a  dust-proof  manner  so  that  the  smooth 
glass  surfaces  of  the  two  form  the  outside  and  inside 
surfaces  of  the  bell,  thus  making  it  easy  to  clean. 

Gas  lamps  have  been  recommended  for  certain  inter- 
mediate points  the  long  way  of  the  block  where  the  in- 
terest charges  on  the  investment  in  cable  saved  is  suffi- 
cient to  offset  the  increased  cost  of  operation  by  gas. 
A  gas  lamp  may  be  substituted  for  the  electric  lamp 


in  an)    Of  the    |f>-l't.   post    fixtures   without    any   alteration 
ill   the   fixture       Twentj    tWO  ga8  lamps  were  installed  on 

the  demonstration  circuit,  and  2022  are  recommended 
for  t  he  en!  ire  Installal  ion. 

Cosi   Data  and  Maintenance  Charges 
The   total  cost   of  the   recommended   installation   i« 

placed  at  $1,329,896.  This  is  estimated  to  cover  the 
illation  of  8821  lighting  units.  The  average  cost  is 
6.66  per  electric  Unit,  while  the  average  cost  includ- 
ing both  gas  and  electric  equipment  is  $150.76  per  unit. 
It  has  been  estimated  that  with  the  total  installation  the 
annual  energy  charge,  based  on  a  rate  of  1  cent  per 
kilowatt-hour,  will  be  $97,164.12,  the  maintenance 
charge  will  be  $131,686.58,  and  the  intere  t  on  the  in- 
vestment $102,414.93,  making  a  total  annual  cost  for 
the  recommended  system  of  $331,265.65.  This  main- 
tenance figure  was  based  on  the  unit  charges  given  in 
an  accompanying  table  and  included  lamp  renewals,  re- 
newal of  fixture  parts,  line  repairs  and  trouble  service, 
labor  of  lamp  renewals,  cleaning  of  light  units,  inspec- 
tion for  burn-outs,  maintenance  of  candle-power  and 
lamp  quality,  laboratory  service,  etc.  In  making  this 
estimate  it  was  assumed  that  each  lamp  would  burn 
4000  hours  a  year,  with  three  renewals,  twelve  clean- 
ings and  365  inspections  in  the  same  period. 

The  cost  of  the  concrete  posts  used  on  the  demon- 
stration circuit  was  practically  $1  a  linear  foot  includ- 
ing the  bracket,  but  it  is  expected  that  a  somewhat 
more  attractive  price  will  be  obtained  when  posts  are 
ordered  in  large  quantities  for  the  complete  circuit. 
The  15-ft.  post  was  purchased  for  $15,  the  30-ft.  post 
for  $36,  and  the  22y2-ft.  post  for  $25.  None  of  the 
45-ft.  posts  have  been  used  yet,  however. 

The  portion  of  the  street-lighting  system  which  has 
been  completed  was  installed  by  the  Langstadt  &  Meyer 
Construction  &  Supply  Company,  Appleton,  Wis. 
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A  Source  of  Error  When  Using  the  Sphere  Gap 

Investigations  Which  Show  Variations  in  Spark-Over  Voltage  of  a  Sphere-Gap  Setting, 
and  Tests  to  Determine  the  Effect  of  Foreign  Matter  on  Spheres 

By  R.  H.  Marvin 


SINCE  the  sphere  gap  is  now  the  standard  for  the 
measurement  of  high  voltages  in  insulation  test- 
ing adopted  by  the  American  Institute  of  Elec- 
trical Engineers,  it  is  important  to  understand  any  pos- 
sible causes  of  error  in  its  use  and  how  they  may  be 
avoided.  The  following  details  of  a  very  puzzling  ir- 
regularity in  its  action  and  concerning  an  investiga- 
tion of  its  cause  and  prevention  are  of  interest. 

Up  to  last  summer  the  writer  had  been  using  in  test 
work  a  sphere  gap  25  cm.  in  diameter.  This  was  very 
satisfactory,  and  although  the  irregularity  to  be  de- 
scribed existed,  it  was  not  of  such  magnitude  as  to  at- 
tract serious  attention.  The  error  was  discovered  when 
a  larger  gap  was  required,  a  sphere  gap  50  cm.  in  diam- 
eter being  used.  This  was  set  up  in  a  different  part  of 
the  testing  room  from  the  old  gap.  While  great  care 
was  taken  to  set  it  up  and  connect  it  according  to  the 
A.  I.  E.  E.  rules,  on  trying  it  out  it  was  found  to  be 
hopelessly  erratic  in  its  behavior.  The  gap  not  only 
broke  down  at  far  too  low  a  voltage  as  given  by  the 
transformer  ratio,  but  its  spark-over  voltage  varied.  It 
may  be  mentioned  here  that  the  high-tension  voltage 
with  this  transformer  was  obtained  by  ratio  from  a 
voltmeter  supplied  from  a  potential  transformer  con- 
nected to  the  low-tension  winding.  The  ratio  of  the 
testing  transformer  could  be  varied  by  putting  the  two 
halves  of  the  low-tension  winding  in  series  or  multiple. 
The  ratio  of  the  potential  transformer  could  also  be 
I  varied.  In  all  tests  to  be  described  the  middle  of  the 
high-tension  winding  was  grounded.  The  frequency 
was  sixty  cycles.  Table  I  gives  the  voltmeter  readings 
in  the  order  in  which  they  were  taken,  also  the  volt- 
meter readings  expressed  as  percentages  of  what  it  is 
now  known  would  have  been  about  the  correct  reading. 

These  results  were  obviously  in  error.  The  trouble 
was  at  first  thought  to  be  due  to  surges  set  up  by  too 
large  steps  in  the  field  boxes.  The  voltage  was  regu- 
lated by  rheostats  in  the  alternator  and  exciter  fields. 

TABLE  I— VOLTMETER  READINGS  FOR  DIFFERENT  GAP  SETTINGS 


Gap  Setting 

Voltmeter  Reading 

Value  in 

Milli- 

Actual 

Percentage  of 

Kv.  by 

Kv. 

meters 

Value 

Probable  Correct 
Value 

Ratio 

100 

51 

49 

57 

49 

100 

51 

56 

65 

56 

100 

51 

49 

57 

49 

150 

78 

90 

70 

90 

150 

78 

88 

68 

80 

350 

212 

80 

53 

160 

350 

212 

81 

54 

162 

350 

212 

80 

53 

160 

270 

151 

66 

57 

132 

270 

151 

71 

61 

142 

270 

151 

71 

61 

142 

This  is  undoubtedly  a  source  of  error,  but  at  the  pres- 
ent time  it  appears  probable  that  only  a  small  part  of 
the  trouble  was  due  to  this.  Finally,  after  some  fur- 
ther experimenting,  a  water  resistance  was  provided  in 
the  exciter  field.  By  using  this  the  readings  given  in 
Table  II  were  taken.  The  tests  were  started  with  the 
300-kv.  gap  setting.  The  first  voltmeter  reading  is  given 
at  the  top  of  the  column,  with  others  following.     The 


400-kv.  setting  was  next  tested,  and  so  on.  The  first 
column  for  each  gap  setting  gives  the  actual  voltmeter 
reading  and  the  second  the  voltmeter  reading  as  a  per- 
centage of  the  highest  reading  in  the  column.  The  read- 
ings were  taken  consecutively,  and  at  intervals  rang- 
ing from  half  a  minute  to  several  minutes  in  some  cases. 
Two  features  are  noticeable  in  Table  II.  The  first 
is  that  in  each  column  the  readings  are  low  and  irregu- 

TABLE    II— READINGS    FOR    SPHERE-GAP    SETTINGS    WITH     AR- 
RANGEMENT TO  PREVENT  SURGES 


300  Kv.,  171  Mm. 

400  Kv.,  256  Mm. 

200  Kv.,  106  Mm. 

Actual 
Reading           Per  Cent 

Actual 
Reading 

Per  Cent 

Actual 
Reading 

Per  Cent 

88 
82 

no 

108 
112 

96 
116 
117 
120 
119 

117 
122 
120 
122 
122 

123 
122 
122 

71.5 
66.6 
89.4 
87.8 
91.0 

78.0 
94.3 
95.0 
97.5 
96.8 

95.0 
99.2 
97.5 
99.2 
99.2 

100.0 
99.2 
99.2 

82.0 
77.0 
81.0 
76.0 
79.0 

80.5 
80.0 
80.5 
81.0 
82.0 

* 
84.0 
84.0 
84.5 
75.0 

84.0 
83.5 
83.5 

97.0 
91.2 
95.8 
90.0 
93.4 

95.3 
94 . 6 
95.3 
95.8 
97.0 

* 

99.4 

99.4 

100.0 

88.7 

99.4 

98.8 
98.8 

76.0 
73.0 
84.0 
83.0 
84.0 

83.0 
83.5 
82.5 
83.0 



90.5 
87.0 

100.0 
98.9 

100.0 

98.9 
99.4 
99.4 
98.9 

*  Twelve  readings  omitted  here. 

lar  at  first,  becoming  gradually  higher  and  more  uni- 
form. The  second  is  that  the  first  series  of  observa- 
tions, that  for  300  kv.,  shows  the  greatest  irregulari- 
ties; the  next,  for  400  kv.,  less,  and  the  last  observa- 
tions, for  200  kv.,  the  least  of  all.  Subsequent  tests 
have  always  shown  the  same  general  characteristics,  so 
that  on  first  using  the  gap  it  is  necessary  to  take  a 
large  number  of  preliminary  readings. 

This  relation  between  the  spark  voltage  and  the  num- 
ber of  times  the  gap  has  recently  been  arced  over  elimi- 
nates at  once  the  idea  of  the  low  readings  being  due  to 
surges  or  other  disturbances  in  the  circuit  and  naturally 
leads  one  to  suspect  that  it  has  some  connection  with 
the  condition  of  the  surface  of  the  spheres.  The  fact 
that  the  disturbing  cause  was  gradually  removed  dur- 
ing the  tests  mentioned  suggested  that  there  might  be 
some  foreign  substance  on  the  spheres  which  was  dissi- 
pated by  the  heat  of  the  arc.  The  writer  first  thought 
that  the  irregularity  must  be  due  to  a  film  of  water 
condensed  from  the  air.  If  this  were  so,  the  trouble 
might  be  prevented  by  first  coating  the  spheres 
with  a  thin  layer  of  some  insulating  oil  or  grease.  Later 
on,  in  the  course  of  the  investigation,  it  was  suggested 
by  an  associate,  J.  S.  Lawson,  that  the  cause  of  the 
trouble  might  be  dust  or  else  particles  of  lint  from  the 
cloth  used  in  wiping  the  spheres.  To  investigate  all 
these  points,  the  following  experiments  were  made. 

Experiments  to   Determine  Cause   of   Differences 
in  Readings 

On  account  of  its  convenience  for  experimental  work, 
the  sphere  gap  of  25  cm.  diameter  previously  men- 
tioned was  used.    It  had  been  removed  to  another  loca- 
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,  e  with  a  800,000  volt  ■  i  cle 

ii.ii  iiii.  transformer  was  operated  from  the 

cit)  lines,  the  voltage  being  varied  bj  an  Induction  peg 
ulator.    The  voltage  was  read  iiy  a  voltmeter  connected 
t.>  a  voltmeter  *■  < » 1 1  on  tin-  transformer  cor*'.    The  mid 
die  of  the  transformer  was  grounded.  vVatei  re  I  tances 
were  used  on  i>"th  sides  of  the  gap.    The  Investigation 
i  in  first  finding  the  permanenl   reading  with 
tin-  gap  in  its  usual  condition  and  then  applying  sub 
stain-c-,  to  the  surface  <>f  each  Bphere.    in  applying  wa 
ter  or  other  substance  to  the  spheres  it  was  no1  spread 
the  entire  surface  but  only  within  a  radius  of  a 
few  inches  from  the  axis  of  the  spheres.    In  all  experi 

inents  the  gap  was  set  at  L23  mm.  or  1200  kv.  A.8  we 
are  interested  only  in  the  ratio  of  the  voltmeter  read- 
ings,  the  meter  reading  at  spark-Over  when  the  spheres 
were  in  the  dry,  permanent  condition  is  assumed  as 
the  base  and  other  readings  expressed  as  percentages. 
In  all  cases  a  number  of  readings  were  taken  after 
applying  the  material,  and  it  was  found  that  with  all 
the  substances  which  lowered  the  spark  voltage  the 
effect  decreased  with  sucessive  discharges,  the  arc  ap- 
pearing to  remove  the  material.  This  is  the  same  re- 
sult as  was  previously  noticed  in  the  regular  use  of  the 
gap.  The  room  where  the  tests  were  made  was  rather 
warm  and  dry,  and  it  was  found  that  the  water  on  the 
spheres  would  dry  off  in  about  five  minutes  and  the 
spark  voltage  would  become  normal.  This  also  accounts 
for  the  fact  that  the  film  of  moisture  left  by  breathing 

TABLE  111    -RESULTS  OF  EXPERIMENTS  TO  DETERMINE  EFFECT 
OF  CONDI  riON  OF  SPHERE  SURFACE 


First 

Voltmeter 

Experi- 

Reading, 

iiutit 

Number 

per 

Hent 

Num- 
ber 

Condition  of  Surface  of  Spheres 

of  Trials 

Range 

Average 

1 

Spheres    moistened    by    brenthinc    on 

4 

99-100 

100 

2 

Water  applied  with  wet  cloth;  minute 

drops  visible  on  surface 

9 

46-75 

62 

3 

W  ater    applied    with    damp   cloth;    no 

1 

82 

82 

4 

Water  applied  with  atomizer;   minute 

3 
2 

56-65 

99-100 

62 

5 

100 

6 

Transit  oil  applied  with  cloth;  visible 

6 

100-103 

102 

7 

Transit  oil  applied  with  cloth;  no  oil 

• 

visible  

5 

96-100 

98 

8 

\  aseline  applied  with  cloth;  visible  film 

3 

100-102 

101 

9 

Water    applied    with    wet   cloth,    then 

spheres  wiped  with  dry  cloth 

2 

91-95 

93 

10 

Water   applied    with    wet   cloth,    then 
spheres  wiped  with  cloth  soaked  in 

3 

95-100 

98  " 

11 

Water   applied   with   wet   cloth,   then 
spheres  wiped  with  cloth  soaked  in 

transil  oil,  leaving  visible  film  of  oil .  . 

4 

78-101 

95 

12 

Water    applied    with    wet   cloth,    then 
spheres  wiped  with  cloth  soaked  in 

transil  oil;  no  visible  film  of  oil  left.  .  . 

6 

93-  101 

98 

13 

Water   applied   with   wet   cloth,   then 
spheres  wiped  with  cloth  soaked  in 
vaseline,  leaving  visible  film  of  vase- 

2 

57-59 

58 

14 

Transil   oil    applied   with    cloth,    then 

7 

94-101 

97 

15 

Cotton  lint  scrapped  from  drv  cloth  and 

allowed  to  fall  on  lower  sphere 

3 

71-85 

78 

16 

Cotton  lint  (experiment  No.  15)  wiped 
off  with  cloth  soaked  in  transil  oil. 

leaving  no  visible  film  of  oil 

1 

100 

100 

17 

Dry    dust    and    shavings    from    floor 
thrown     against     spheres,     leaving 

small  particles  adhering 

2_ 

66-68 

67 

18 

Dust    (experiment   No.    17)    wiped   off 
with    cloth    soaked    in    transil    oil, 

2 

98-100 

99 

on  the  spheres  caused  no  noticeable  error,  as  it  could 
be  seen  to  disappear  at  once.  The  transil  oil  used  in 
these  tests  was  No.  8  transil  oil,  obtained  from  the  Gen- 
eral Electric  Company ;  however,  it  is  probable  that  any 
other  insulating  oil  would  act  in  the  same  way.  To  in- 
sure that  the  action  of  the  oil  was  not  due  to  any  un- 
usual  insulating   qualities,   the  oil   was   taken   from   a 


quantity  which  had  been  used  for  puncture  tests  and 
had  also  heen  exposed  to  the  air  lor  a  long  lime.  The 
Vaseline   was   the  Common   yellow   vaseline. 

RESULT)    OF    EXPERIMl 

These    experiments    bring    out    a    niimlier    of    mien-   | 
ing    tacts.      They   show   that    Water  Or   Bmall    particles  of 
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even  poor  conductors,  such  as  lint  and  dust,  will  re- 
duce the  spark  voltage  to  from  80  to  60  per  cent  of  its 
normal  value.  This  is  more  curious  when  we  consider 
that  it  would  be  equivalent  in  this  case  to  reducing  the 
gap  length  by  l1/^  in.  to  21A  in.  It  was  thought  pos- 
sible that  the  action  when  the  water  was  applied  with 
a  cloth  was  really  due  to  the  particles  of  lint.  Experi- 
ment No.  4  was  therefore  made,  the  water  being  ap- 
plied with  an  atomizer  to  avoid  this  possibility.  The 
results  were  unchanged,  showing  that  water  alone  can 
cause  the  reduction. 

Insulating  substances  applied  to  the  spheres  appear 
to  have  an  effect  dependent  upon  the  thickness  of  the 
film.  Gasoline  is  so  volatile  that  it  disappears  almost  as 
soon  as  applied.  With  both  transil  oil  and  vaseline  the 
presence  of  a  visible  film  produces  a  small  but  appreci- 
able increase  in  the  spark  voltage.  An  invisible  film  of 
oil  appears  to  have  a  negligible  effect. 

For  cleaning  the  surface  of  the  spheres  either  oil  or 
gasoline  appears  to  be  satisfactory,  the  oil  being  most 
convenient  to  use.  Vaseline  showed  distinctly  poor  re- 
sults. A  comparison  between  experiments  Nos.  11  and 
12  would  appear  to  contradict  the  conclusion  of  the  last 
paragraph,  but  the  low  average  in  experiment  No.  11  is 
due  to  the  single  low  reading  of  78  per  cent,  caused  pos- 
sibly by  insufficient  care  in  cleaning  the  spheres.  Wip- 
ing off  the  water  with  a  dry  cloth  and  also  wiping  off 
the  oil  with  a  dry  cloth  are  unsatisfactory,  owing  prob- 
ably to  the  particles  of  lint  left  behind. 

The  best  method  of  cleaning  the  spheres  appears  to 
be  to  wipe  them  with  a  cloth  containing  merely  suffi- 
cient oil  to  make  it  feel  slightly  greasy.  This  was  tried 
on  the  sphere  gap  of  50-cm.  diameter,  with  which  the 
trouble  was  first  noticed,  with  the  results  in  Table  IV. 

It  seems  most  reasonable  to  suppose  that  the  trouble 
with  the  50-cm.  sphere  gap  was  due  to  dust  and  lint 
rather  than  moisture,  since  it  was  used  in  a  dry  and 
somewhat  dusty  room.  Just  why  it  should  have  shown 
more  serious  irregularities  than  the  25-cm.  sphere'  gap 
is  still  uncertain.  It  may  be  due  to  a  different  location 
and  to  dust  falling  from  above,  and  there  is  the  possi- 
bility, which  has  not  yet  been  investigated,  that  the  er- 
ror due  to  moisture  and  dust  increases  with  the  size  of 
the  spheres. 

The  writer  is  not  at  present  prepared  to  hazard  any 
theory  for  the  phenomena  outlined  and  has  attempted 
only  to  show  the  general  nature  of  this  source  of  error 
and  to  point  out  simple  methods  for  its  elimination. 
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Operation  of  Interpole  Direct-Current  Machines— II 

An  Analysis  of  Best  Commutation  Under  the  Brushes  and  a  Study  of  the 

Action  of  Interpol es  by  Brush-Potential  Curves 

By  Justin  Lebovici 


IN  the  first  section  of  this  article,  which  was  published 
in  last  week's  issue,  several  methods  for  locating  the 
correct  neutral  position  for  brushes  were  discussed. 
The  shape  of  the  field  curve  in  the  neutral  zone  is 
rather  flat,  as  can  be  seen  from  Fig.  7,  which  has  been 
obtained  on  a  four-pole  interpole  machine  having  an 
equal  number  of  main  poles  and  interpoles.  The  curves 
have  been  taken  by  driving  the  armature  in  a  clock- 
wise and  counter-clockwise  direction  of  rotation.  The 
neutral  zone,  as  shown  by  the  millivoltmeter  and  two 
points  spaced  Vs  in.  apart,  is  not  the  same  for  both 
directions  of  rotation.  If  the  machine  under  considera- 
tion is  a  reversing  motor,  it  will  be  well  to  determine 
the  neutral  for  both  directions  by  methods  already  de- 
scribed and  set  the  brushes  between  the  two  neutrals 
found  in  this  manner. 

Determining  Best   Commutation  Under  Brushes 

Having  found  the  neutral  position,  the  next  step  is 
to  determine  if  the  machine  commutates  with  a  mini- 
mum loss  under  the  brush,  this  being  the  best  commuta- 
tion. The  fact  that  a  new  machine  operates  without 
sparking  at  the  brushes  does  not  prove  that  the  com- 
mutation is  the  best  possible,  for  it  is  known  that 
liberally  proportioned  machines  can  operate  for  several 
weeks  without  sparking  or  blackening  at  the  commu- 
tator, when,  gradually,  sparking  or  blackening  develops 
with  the  resultant  rapid  wear  of  brushes  and  commuta- 
tor. The  large  speed  variation  between  no  load  and  full 
load  and  pumping  action  in  motors  may  also  be  due  to 
wrong  proportions  of  the  interpole  winding,  and  it  be- 
comes necessary  to  check  whether  the  interpole  winding 
and  interpole  circuit  are  proportioned  to  give  best  opera- 
tion. A  short  review  of  the  commutation  process  will 
help  one  to  understand  better  the  method  used  in  arriv- 
ing at  a  just  appreciation  of  the  points  that  have  been 
enumerated. 

Referring  to  Figs.  8a  and  8b,  assume  that  the  com- 
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mutation  of  the  current  from  the  value  -f-  J  to  —  J 
takes  place  in  a  resultant  field  of  zero  intensity,  and 
that  the  resistance  of  the  coil  i'  and  the  leads  to  the 
commutator  is  negligible  compared  with  the  contact 
resistance  between  the  bars  and  the  brush.  The  cur- 
rent 2J  will  distribute  itself  in  inverse  proportion  to 
the  resistances  between  the  bars  a  ?nd  h  and  the  brush, 


or  in  proportion  to  the  areas  of  contact.  The  currents 
i'a  and  i'b  in  the  leads  to  bars  a  and  b  being  propor- 
tional to  the  surfaces  of  contact,  it  follows  that  the 
current  density  under  any  point  of  the  brush  will  be 
the  same.  Assuming  uniform  contact  resistance  over 
the  brush  surface,  the  drop  of  potential,  which  is  pro- 
portional for  any  point  under  the  brush  AB  to  current 
density  times  contact  resistance  per  square  unit,  will  be 
the  same. 

If  a  millivoltmeter  is  connected  then  to  two  contact 
wires  M,  N   (see  Fig.  9),  and  point  M  applied  to  the 
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FIG.  8 — DISTRIBUTION  OF  CURRENT  IN  COMMUTATOR  BARS 
UNDER  A  BRUSH 

brush  and  point  N  successively  to  points  1  to  6  on  the 
commutator,  as  shown  in  Fig.  9,  the  same  difference  of 
potential  will  be  read.  Plotting  these  readings  in  Fig. 
10,  we  obtain  for  a  negative  brush  the  straight  line 
xy.  The  drops  in  voltage  are  for  a  negative  brush 
positive  because  the  potential  of  the  brush  is  higher 
than  the  potential  of  the  commutator  copper. 

In  the  case  considered  the  current  in  the  middle  coil 
Fig.  8  dies  down  at  a  uniform  rate  from  the  value  -f-  J 
to  zero  value  at  a  point  corresponding  to  the  middle  of 
the  brush,  and  rises  then  to  the  value  — ./by  the  time 
the  short-circuit  is  opened.  This  is  the  ideal  or  straight- 
line  reversal.  The  experiment  described  can  be  per- 
formed with  the  simplest  means  and  under  the  most 
adverse  test  conditions.  Its  findings  give  a  very  valua- 
ble indication  showing  the  performance  at  the  commuta- 
tor. 

The  curve  shown  in  Fig.  10  corresponds  to  ideal  com- 
mutation and  is  only  approximated  in  practice.  Com- 
mutation in  a  uniform  field,  void  of  magnetic  flux,  is 
practically  impossible.  The  armature  winding  tends  to 
set  up  a  magnetic  field  when  carrying  current  and  the 
short-circuited  coil  carries  with  it  in  space  a  magnetic 
field  of  varying  magnitude  during  the  process  of  com- 
mutation. It  is  the  function  of  the  interpole  to  cancel 
these  fluxes  and  produce  a  commutating  zone  void  of 
flux,  as  explained  above. 

If  the  corrective  action  of  the  interpole  is  insufficient, 
then  the  coil  while  under  the  brush  tends  to  carry  cur- 
rent in  the  same  direction  as  before  its  terminals  were 
short-circuited.  The  current  i"  (double-arrowed  cur- 
rent in  Fig.  11)  adds  itself  to  current  i'  (single  arrow 
in  Fig.  11)  and  increases  the  current  in  the  lead  ia  and 
the  current  density  under  the  brush  tip  B.  It  decreases 
the  current  in  the  lead  ib  and  the  brush  density  at  the 
brush  tip  A   (see  Fig.  11). 

Still  assuming  uniform  contact  resistance,  the  volt- 
age drop  at  the  brush  tip  B  will  have  increased,  while 
at  brush  A  it  will  have  decreased.  The  drop  in  voltage 
along  the  face  AB  of  the  brush  taken  with  a  millivolt- 
meter, as  described  in  Fig.  9,  will  be  lower  at  A  and 
higher  at  B,  and  will  have  along  AB  the  shape  shown 
in  Fig.  12.  The  difference  in  voltage  MN  sends  a  cir- 
culating current   through   the   brush   which    is   limited 
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PIGS,    :»,    10.    11     AND    12 — VOLTAGE    DROP    FOR    NEGATIVE    BRUSH 
DURING  COMMUTATION  WHEN  INTERPOLE  IS  TOO  WEAK 

brush,  and  which,  according  to  recent  tests,  seems  to 
be  about  5  watts  per  centimeter  length  of  brush,  the 
sparks  are  small,  hardly  perceptible  and  not  very  de- 
structive. The  commutation  shown  in  Fig.  12  is  the 
result  of  too  weak  an  interpole,  and  it  is  said  that  the 
machine  is  under-compensated. 

Provided  the  section  of  the  interpole  proper  is  ample 
and  the  magnetic  circuit  of  the  interpole  is  not  satu- 
rated, a  reduction  in  the  air-gap  under  the  interpole 
by  addition  of  sheet-iron  shims  will  materially  help  to 
improve  commutation.  The  addition  of  more  turns  of 
the  interpole  would  be  the  next  step  toward  correcting 
the  trouble.  If  the  magnetic  circuit  is  saturated,  then 
a  reduction  in  face  area  of  the  interpole,  by  cutting, 
down  the  edges  in  a  tangential  direction,  will  bring 
relief  through  increasing  the  magnetic  induction  in  the 
air-gap,  while  the  total  interpole  flux  continues  to  be 
constant. 

Studying  Action  of  Interpole  by  Brush-Potential 
Curves 

The  conditions  just  described  are  very  much  accentu- 
ated if  the  interpole  is  reversed,  for  then  the  interpole 
flux,  instead  of  tending  to  produce  a  neutral  zone,  adds 
its  flux  to  the  armature  reaction  flux  and  the  flux  of  the 
short-circuited  coil.  The  brush-potential  curve  shown 
in  Fig.  13  depicts  the  condition  under  the  brush  with  a 
reversed  interpole  and  is  a  very  good  indication  of  this 
trouble.  In  taking  the  curve  the  millivoltmeter  reverses 
its  reading  while  we  move  the  contact  j>oint  along  the 
brush  in  the  direction  of  rotation.  If  the  interpole  flux 
is  too  strong,  then  the  coil  while  under  the  brush  tends 
to  carry  current  in  the  direction  after  the  commutation 
has  been  completed.  This  action  is  shown  from  Fig. 
14,  where  the  current  i'  (double  arrow)  produced  by 
the  excess  interpole  flux  is  increasing  the  current 
density  under  the  bar  b  or  leading  brush  tip  A,  and 
decreasing  the  current  density  under  bar  a  or  trail- 
ing brush-tip  B.  For  a  negative  brush  the  brush- 
potential  curve,  taken  as  explained  by  means  of  Fig.  9, 
will  have  the  shape  shown  in  Fig.  15.     This  action  of 


the  Interpole  Ie  i  ed  by  laying  thai  the  machine 

pi  ii  ated.  it'  the  machine  la  very  much  over- 
compensated,  the  bra  h-potential  curve  will  lake  the 
form  shown  In  Fig,  L6.  For  a  negative  brush  and 
taking  the  readings  under  the  brush  In  the  direction  of 
rotation,  the  millivoltmeter  readings  may  change  from 
.-•  positive  value  to  a  negative  value. 

a  matter  of  experience  thai  a  slight  over-com- 
pensation is  helpful  iii  obtaining  sparkloss  commuta- 
tion. It  has  also  been  observed  that  a  machine  can 
land  much  more  deviation  from  compensation  for  con- 
t  ant -current  density  under  the  brush  when  the  machine 
is  over-compensated  than  when  the  machine  is  under- 
compensated. This  is  explained  by  the  fact  that  with 
undercompensation  the  current  density  is  increased  at 
the  leading  brush  tip  B  (see  Fig.  11)  or  at  the  tip 
which  breaks  the  circuit  of  the  short-circuited  coil,  while 
with  over-compensation  the  current  density  is  lowered 
at  the  leading  brush  tip  B  (see  Fig.  14). 

Over-compensation  is  most  harmful  in  machines 
working  with  a  weak  main  field,  such  as  adjustable- 
speed  shunt  motors  at  the  higher  speeds.  Referring  to 
Fig.  17,  which  represents  the  case  of  motors  running 
counter-clockwise,  we  find  the  direction  of  current  gen- 
erated by  rotation  under  the  interpoles  in  the  short- 
circuited  coil  SS  by  means  of  the  Fleming  rule,  for 
instance.  Since  we  have  assumed  over-compensation, 
this  will  also  be  the  direction  of  the  resulting  current 
in  the  short-circuited  coil  in  SS.  We  notice  that  the 
coil  SS  tends  to  produce  a  flux  opposing  the  flux  cf  the 
main-pole  field  coil  FF.  In  consequence  we  have,  when 
the  load  is  thrown  on,  the  same  action  as  in  a  differen- 
tial compound  motor.  Fig.  18  shows  the  speed  of  the 
motor  in  function  of  time  after  the  load  is  thrown  on 
the  motor,  in  case  the  conditions  of  the  magnetic 
circuit,  the  electric  circuit  and  the  load  are  such  as  to 
damp  out  the  first  increase  in  speed  due  to  the  action 
of  the  short-circuited  coil.  If,  on  the  other  hand,  con- 
ditions are  unfavorable,  the  original  impulse  is 
strengthened  and  the  speed-time  curve  takes  the  shape 
shown  in  Fig.  19,  the  motor  operation  becomes  unstable, 
and  the  machine  "pumps."  The  same  phenomena  re- 
peat themselves  which  have  been  previously  described 
in  connection  with  a  backward  shift  of  the  brushes  from 
the  true  neutral  position.  The  danger  of  unstable 
operation  is  increased  the  weaker  the  main  field  and  the 
greater  the  inertia  of  the  armature  and  load  connected 
to  same. 
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FIGS.    13,   14,   15  AND   16 — BRUSH-POTENTIAL  CURVES,  SHOWING 
ACTION   OF  REVERSED   INTERPOLE  AND  OVER-COMPENSATION 

Further  conditions  affecting  instability  are: 

1.  Ratio  of  armature  ampere  turns  to  field  ampere 
turns.  Any  increase  in  this  ratio  will  increase  the 
liability  to  pumping  (or  hunting,  as  it  is  sometimes 
called). 

2.  Saturation  of  main  magnetic  circuit.  The  lower 
on  the  saturation  curve  the  motor  works  the  greater 
the  danger  of  instability. 
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3.  The  greater  the  ratio  of  self-induction  to  resist- 
ance (including  rheostat  resistance)  in  the  shunt  wind- 
ing, the  less  danger  of  instability.  Hence  increasing 
the  size  of  the  shunt-field  wire  without  changing  the 
number  of  turns  will  reduce  the  tendency  to  hunting. 

A  few  turns  of  compound  winding  will  effectively 
oppose  the  tendency  of  the  short-circuited  coil  to  weaken 
the   main    pole.      Many    interpole   motors   now   on    the 
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FIGS.   17   AND   18 — DIRECTION   OF   CURRENT   IN    SHORT-CIRCUITED 

COIL  UNDER  INTERPOLE,  AND  SPEED-TIME  CURVE  AFTER 

LOAD  IS  THROWN  ON 

market  have  such  a  winding  on  the  main  pole — this 
winding  being  called  a  stabilizing  winding.  Short- 
circuited  sleeves  around  the  interpole  are  of  little  value, 
in  the  writer's  experience. 

All  motors  showing  a  rising-speed  characteristic  from 
no  load  to  full  load  at  any  speed  will  be  in  danger  of 
being  unstable  in  operation,  and  for  this  reason  it 
should  be  required  from  any  machine  working  with 
field  weakening  to  show  a  dropping  speed  characteristic 
at  the  high  speed  between  no  load  and  about  50  per  cent 
overload.  The  remedy,  if  we  find  the  machine  over- 
compensated,  is  obvious.  Increase  the  interpole  air- 
gap  if  possible.  Take  some  of  the  turns  off  from  the 
interpole  if  this  can  be  easily  accomplished.  It  is  not 
recommended  to  shunt  part  of  the  interpole  current 
through  a  resistance.  A  non-inductive  resistance  should 
never  be  used  where  the  load  is  sudden  and  fluctuating, 
as  in  railway  generators  for  instance. 

It  sometimes  occurs  that  an  interpole  machine  oper- 
ates quite  well  at  light  loads  but  sparks  badly  at  over- 
loads. If  the  brush-potential  curve  obtained  at  light 
load  has  the  shape  of  Fig.  15,  indicating  over-compen- 
sation, while  the  brush-potential  curve  obtained  at 
overload  has  the  shape  of  Fig.  12,  indicating  under- 
compensation, it  is  a  sure  sign  that  the  interpole  mag- 
netic circuit  is  saturated  and  probably  the  section  of 
the  interpole  too  small.  Cutting  down  the  face  of  the 
interpole  in  a  tangential  direction  will  help.  If  the 
distance  between  main  and  interpole  tip  is  small,  this 
will  at  the  same  time  reduce  the  interpole  leakage  and 
thus  further  improve  commutation. 

With  wide  brushes  the  brush-potential  curve  some- 
times takes  the  shape  shown  in  Fig.  20.  If  sparking 
occurs,  it  can  be  reduced  by  reducing  the  width  of  the 
brush  from  AB  to  A'B' ',  provided  the  current  density 
under  the  brush  is  not  unduly  increased  by  doing  that. 
The  brush-potential  curve  is  also  valuable  in  cases 
where  the  unit  is  large,  making  it  impracticable  to  test 
the  machine  under  full-load  conditions.  All  that  is 
necessary  is  to  take  the  brush-potential  curve  with  the 
armature  short-circuited,  the  fields  being  just  enough 
excited  to  send  full-load  current  through  the  armature 
and  interpoles.  The  same  applies  to  high-voltage 
machines  where  it  would  be  dangerous  for  the  operator 
to  take  brush-potential  curves  under  full-voltage  condi- 
tion. 

Owing  to  the  different  distribution  of  leakage  flux 
under  full-field  condition,  this  is  theoretically  not  quite 
correct,  though  it  is  quite  close  enough  for  practical 
work. 


Method  of  Obtaining  Brush-Potential  Curves 

The  following  procedure  has  proved  satisfactory  in 
taking  brush-potential  curves:  Since  the  shape  of  the 
curve  is  the  point  of  interest,  in  order  to  facilitate  com- 
parisons it  is  advisable  always  to  take  the  curve  at  the 
brush,  the  potential  of  which  is  higher  than  the  poten- 
tial of  the  commutator — the  negative  brush  in  a  gen- 
erator, for  instance,  and  the  same  rotation  (clockwise 
in  the  above  curves).  To  take  the  curve  two  copper 
needles  can  be  used,  but  two  ordinary  writing  pencils 
well  sharpened  have  proved  very  useful  for  the  purpose. 

A  strip  of  cardboard  paper,  perforated  with  holes 
about  1/16  in.  in  diameter  and  spaced  about  Vs  in. 
apart,  will  do  good  service  in  obtaining  the  points  on 
the  curve.  The  strip  can  be  laid  over  the  commutator 
surface  and  fastened  to  the  two  brush-holder  studs  ad- 
jacent to  the  brush  under  examination.  A  uniform 
pressure  on  the  contacts  is  desirable  for  obtaining  most 
consistent  results.  If  the  curve  is  taken  as  suggested 
at  the  negative  brush,  care  must  be  exercised  to  apply 
the  positive  terminal  of  the  millivoltmeter  to  the  brush 
and  the  negative  terminal  to  the  commutator  copper.  A 
positive  reading  on  the  voltmeter  will  be  plotted  as  a 
positive  ordinate.  If  the  voltmeter  leads  have  to  be  re- 
versed, the  reading  will  be  plotted  as  a  negative  ordinate. 

In  the  deduction  of  the  brush-potential  curves  it  is 
assumed  that  drops  in  voltage  between  commutator 
and  brush  are  proportional  to  the  local  current  density. 
This  is  only  true  in  the  case  of  ideal  commutation,  for 
then  the  density  is  constant  under  the  brush.  As  a 
matter  of  fact,  the  drop  in  voltage  is  not  proportional 
to  the  current  density;  but  if  we  should  plot  the  drop 
in  voltage  against  the  current  density  we  should  ob- 
tain a  curve  approximating  a  hyperbola,  the  drop  in 
voltage  becoming  constant  when  the  current  increases 
indefinitely. 

Furthermore,  we  have  to  keep  in  mind  that  the  cur- 
rent density  varies  along  the  brush  not  only  in  sps*"- 
but  also  in  time.  In  consequence,  we  cannot  attribute 
any  quantitative  significance  to  the  brush-potenial  curve 
and  cannot  from  the  brush-potential  curve  construct 
the  curve  of  distribution  of  current  density  under  the 
brush.  The  disparity  between  the  actual  distribution 
of  current  density  and  the  distribution  deducted  from 
the  brush-potential  curve  will  be  the  greater  the  more 
the  commutation  departs  from  the  ideal  commutation 
with  constant-current  density  over  the  entire  surface 
of  the  brush.  Still,  as  a  qualitative  judgment  of  com- 
mutation, the  brush-potential  curve  is  an  invaluable 
asset  of  the  operating  engineer.  Qualitatively,  all  the 
above  deductions  stay,  in  spite  of  the  fact  that  the  as- 
sumption of  uniform  contact  resistance  between  ootiv- 
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FIGS.  19  AND  20 — SPEED-TIME  CURVE  UNDER  UNFAVORABLE  CON- 
DITIONS, AND  BRUSH-POTENTIAL  CURVE  FOR  WIDE   BRUSH 

mutator  and  brush  is  incorrect.  But  it  should  be  kept 
in  mind  that  the  better  the  commutation  the  more  near- 
ly correct  these  curves  are. 

No  attempt  has  been  made  in  the  above  discussion  to 
enter  into  the  mathematical  theory  of  commutation,  for 
those  interested  in  this  matter  will  find  articles  on  this 
subject  in  technical  literature  by  eminent  electrical 
engineers. 
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Opportunities  for  Young  Electrical  Engineers 


II     In  the  Telephone  Field 

Bl    M     I      EtOBTY 
Special    \  -.-tii    American  Telephone  A  Telegraph  Company 


Mr.  Rorty  points  out  that  while  telephone  engineering  deals  on   the   one  hand   with  infini- 
imal  currents  and  delicate  apparatus,  it  also  concerns  itselj  with  plants  of  enormous  value  and 

With  technical  problems  of  wide  ratine  and  great  complexity.  Ad  minis!  nil  in,,  oj  these  properties 
is  on  a  high  and  public-spirit*  <!  plane,  promotion  proceeds  with  strict  a <lherence  to  the  merit  sys- 
tem, employment  is  permanent,  and  the  salaru  and  /tension  scales  are  comprehensive  and  liberal. 
I„  a,,-  Kiu  PRICAL  WORLD  oj  Feb.  IS  the  technical  graduate's  opportunities  in  the  central-station 
field  were  discussed,  and  in  issues  to  come  the  openings  for  the  beginning  engineer  will  be  taken 
up  from  (he  standpoint  of  the  manufacturing,  elect  tic- railway  and  allied  industries. 


A  ROUGH  analysis  of  university  registers  and  of 
the  membership  of  the  American  Institute  of 
Electrical  Engineers  indicates  that  this  year's 
graduates  in  electrical  engineering  will  distribute  them- 
selves between  various  lines  of  work  about  as  follows: 

I'er  Cent 

Telephone  service  and   manufacturing 10 

Other  public  utilities  -"» 

other   manufacturing  and   selling 30 

Federal,  state  and  municipal  service 5 

Teaching 5 

Consulting  engineering  and   contracting 5 

Miscellaneous   20 

On  the  above  basis,  if  the  whole  number  of  graduates 
in  electrical  engineering  next  June  is  1600,  as  estimated 
in  the  introductory  article  of  this  series,  the  number 
taking  up  telephone  work  will  be  about  160,  of  which 
perhaps  one-third  will  be  employed  in  the  manufacture 
and  sale  of  apparatus  and  two-thirds  with  operating 
telephone  companies.  It  may  be  estimated,  further, 
that  about  10  per  cent  of  the  160  will  establish  them- 
selves with  the  so-called  "independent"  telephone  and 
manufacturing  companies  and  about  90  per  cent  with 
the  companies  making  up  the  Bell  system. 

Letting  these  figures  stand  as  an  indication  of  the 
extent  of  the  demand  for  electrical-engineering  gradu- 
ates in  telephone  work,  the  nature  of  this  demand  and 
the  special  character  of  the  opportunities  offered  may 
perhaps  be  comprehended  more  clearly  by  reviewing 
briefly  the  rapidly  changing  conditions  under  which  the 
telephone  business  has  been  built  up. 

In  1897  the  number  of  telephones  in  service  in  the 
United  States  was  less  than  500,000,  and  the  period 
from  1876  to  that  date  had  been  primarily  one  of  tech- 
nical development,  during  which  there  had  been  per- 
fected, successively,  hard-drawn  copper  wire,  balanced 
metallic  circuits,  the  solid-back  transmitter,  dry-core 
lead-covered  paper  cable,  and  the  central-energy  multi- 
ple switchboard. 

From  1897  to  1908  there  followed  a  period  of  very 
rapid  expansion,  with  an  accompanying  increase  of  tele- 
phones in  service  from  about  500,000  to  over  5,000,000. 
During  this  second  period  there  came,  also,  a  wave 
of  competitive  development,  some  of  which  served  a 
useful  purpose  by  filling  gaps  in  the  service  left  vacant 
by  the  original  telephone  companies,  but  a  considerable 
part  of  which  was  based  primarily  upon  the  hope  of 
immediate  profits  for  the  promoters,  without  serious 
consideration  as  to  the  permanency  and  usefulness  of 
the  investments  so  made. 

The  panic  of  1907-1908  marked  a  change  from  this 
period  of  forced  expansion  and  excessive  competition, 
and  since  1908  there  has  been  a  more  gradual  growth, 
at  an  annual  rate  of  increase  of  about  8  per  cent,  which 
has  carried  the  total  number  of  telephone  stations  from 


about  5,000,000  on  Jan.  1,  1908,  up  to  about  10,500,000 
on  Jan.  1,  1916.  These  stations,  and  the  corresponding 
employees  and  investment,  are  distributed  roughly  as 
follows: 


Stations     . 

Kmployees 


Bell-  Bell- 
Owned  Connecting 
6,156,000  2,995,000 
15G.000  70,000 


Independent 
1,350,000 
34,000 


Total 
10,501,000 
260,000 


Investment    ..5880,000,000    $180,000,000    $170,000,000   $1,230,000,000 

In  addition  to  the  preceding,  the  Western  Electric 
Company,  which  is  the  manufacturing  branch  of  the 
Bell  system,  has  an  investment  of  about  $50,000,000 
and  employs  from  20,000  to  30,000  hands  during  nor- 
mal times,  while  the  several  independent  manufactur- 
ing companies  have  together  an  investment  of,  perhaps, 
$12,000,000  and  employ  about  6000  hands. 

The  more  recent  developments  in  telephony  have  been 
specially  characterized  by  a  growing  desire  on  the  part 
of  the  public  and  the  public  service  commissions  to 
avoid  the  wastes  and  duplications  of  competition,  and 
by  a  growing  willingness  on  the  part  of  both  Bell  and 
independent  telephone  interests  to  work  together  toward 
the  establishment  of  stable  conditions  in  the  business. 
During  this  latter  period,  also,  there  has  been  a  very 
general  regrouping  of  both  Bell  and  independent  com- 
panies into  larger  operating  units,  and  a  very  general 
adoption  by  these  larger  units  of  the  so-called  "func- 
tional" type  of  organization,  Under  which  plant,  traffic 
and  commercial  lines  of  work  are  specialized  over  con- 
siderable areas  and  no  one  man  in  the  ordinary  tele- 
phone exchange  has  actual  administrative  control  over 
all  functions. 

Considering  the  preceding  in  the  light  of  its  bearing 
upon  the  opportunities  for  the  electrical-engineering 
graduate,  it  is  obvious,  first  of  all,  that  conditions  in 
the  Bell  organization  must  very  largely  determine  con- 
ditions in  the  industry  as  a  whole.  It  is  obvious,  also, 
that  the  business  has  already  passed  out  of  the  pioneer 
stage  into  one  where  the  emphasis  must  increasingly 
be  upon  thorough  organization  and  reliability  of  opera- 
tion, and  where  opportunities  for  the  securing  of  indi- 
vidual control,  even  of  small  units,  have  become  prac- 
tically non-existent.  The  young  electrical  engineer  who 
takes  up  telephone  work  must,  therefore,  be  prepared 
to  enter  a  highly  specialized  service  in  which  individual 
initiative  and  special  brilliancy  of  performance  will 
secure  their  fullest  rewards  only  when  coupled  with  con- 
sistently sound  work  and  good  team  play,  and  in  which, 
in  particular,  the  demand  for  men  of  the  pure  "pro- 
moter" type,  if  it  exists  at  all,  is  extremely  limited. 
With  this  single  exception,  however,  the  business  calls 
for  a  wide  range  of  capacity  and  special  ability. 

In  the  great  federation  of  telephone  companies  that 
make  up  the  Bell  system,  the  central  organization  is 
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the  American  Telephone  &  Telegraph  Company.  This 
central  organization  maintains  very  extensive  account- 
ing, legal,  commercial  and  engineering  departments, 
which  are  in  close  and  continuous  advisory  relation  with 
the  field  companies  and  with  the  Western  Electric  Com- 
pany, and  also,  through  its  long-distance-lines  depart- 
ment, directly  operates  the  longer  telephone  lines. 

The  field  companies  are  divided  into  eight  major 
groups,  with  headquarters  at  Boston,  New  York,  Chi- 
cago, Atlanta,  St.  Louis,  Omaha,  Denver  and  San  Fran- 
cisco respectively.  Each  of  these  groups  has  its  sepa- 
rate directorate  or  directorates,  its  full  corps  of  cor- 
poration officials,  its  centralized  engineering  staff,  and 
a  very  large  measure  of  independence  of  action  within 
the  territory  it  serves.  In  the  majority  of  the  groups 
the  area  served  is  split  up  for  operating  purposes  into 
two  or  more  divisions,  each  covering  one  or  more  states 
and  headed  by  a  general  manager,  who  has  an  engineer 
as  staff  assistant  and  a  field  organization  that  is  spe- 
cialized along  plant,  traffic  and  commercial  lines.  Under 
this  arrangement  plant  maintenance  and  construction 
for  an  entire  division  are  handled  by  a  general  super- 
intendent of  plant;  telephone  traffic  is  handled  by  a 
general  superintendent  of  traffic,  and  public  relations, 
collections  and  the  securing  of  new  business  are  han- 
dled by  a  general  commercial  superintendent.  Each  of 
these  superintendents  has  a  small  staff  organization  and 
a  line  organization  divided  by  districts  and  then  by 
exchanges. 

Considering  now  the  opportunities  that  exist  in  each 
branch  of  work  and  the  special  qualifications  that  are 
required,  the  point  should  be  made,  first  of  all,  that  the 
electrical-engineering  graduate  has  open  to  him  not  only 
those  positions  where  special  technical  training  is  re- 
quired but  also  those  where  the  only  requirement  is 
natural  capacity  plus  a  general  mental  training.  As 
an  example  of  this  latter  class  of  opening,  it  may  be 
noted  that  a  number  of  college  graduates  have  recently 
been  employed  in  telephone  accounting,  and  there  is,  of 
course,  no  reason  why  such  work  should  not  be  success- 
fully undertaken  by  a  graduate  in  electrical  engineer- 
ing who  has  a  taste  for  analysis  and  statistics.  How- 
ever, it  may  be  assumed  that  electrical-engineering 
graduates,  as  a  class,  will  be  interested  primarily  in 
those  lines  of  work  where  their  special  technical  train- 
ing will  be  of  more  or  less  direct  value.  Such  openings 
exist  principally  in  the  plant  and  engineering  depart- 
ments, and  to  a  lesser  extent  in  the  traffic  and  commer- 
cial departments. 

In  respect  to  these  openings,  it  is,  of  course,  unneces- 
sary to  say  that  the  graduate  of  normal  personality  and 
of  versatile  and  well-balanced  intelligence  may  feel  as- 
sured of  a  substantial  success  in  any  line.  The  real 
problem  is  to  indicate  the  directions  in  which  the  most 
effective  work  may  be  done  by  those  who  are  less  versa- 
tile or  who  have  pronounced  special  inclinations.  Here, 
however,  it  is  easy  to  err  by  being  too  specific.  Nearly 
every  position  or  line  of  work  that  can  be  named  is  apt 
to  have  its  unsuspected  ramifications.  The  difference 
between  success  and  failure  in  what  seems  to  be  purely 
an  administrative  position  may  hinge  on  a  difficult  piece 
of  analytical  reasoning,  while,  in  the  reverse  direction, 
the  success  or  failure  of  a  piece  of  pure  research  may 
depend  on  the  ability  of  the  man  in  charge  to  select 
and  control  the  proper  type  of  subordinate.  Further- 
more, even  when  the  work  can  be  exactly  defined,  it  is 
not  easy  to  say  just  what  personal  characteristics  are 
required  for  its  successful  handling.  The  theoretical 
type  of  executive  is  alert,  observant,  judicial  and  de- 
cisive. Yet  a  study  of  any  group  of  men  who  have  been 
notably  successful  in  administrative  work  may  reveal 
nothing  more  in  common  than  perseverance  and  a  strong 
desire  to  see  concrete  results  accomplished.     And,  final- 


ly, in  young  men  mental  development  often  proceeds 
by  spurts,  first  in  one  direction  and  then  in  another, 
so  that  the  student  of  twenty-one  years  may  become  the 
business  man  of  thirty-five  years,  or  vice  versa. 

Under  these  circumstances  it  is  not  surprising  that 
the  most  skilled  of  executives  in  any  line  of  business, 
even  when  working  under  the  most  favorable  conditions, 
will  not  claim  more  than  75  per  cent  of  successes  in 
their  choice  of  college  graduates  for  business  and  tech- 
nical positions.  These  difficulties  in  defining  the  exact 
requirements  of  positions,  and  in  determining  the  ap- 
propriate human  qualifications,  are,  however,  only  fur- 
ther reasons  for  doing  all  that  it  is  practicable  to  do 
in  the  way  of  furnishing  the  prospective  electrical- 
engineering  graduate  with  information  that  may  en- 
able him  to  assist  intelligently  in  the  process  of  selec- 
tion. 

Considering  the  Bell  system  as  a  whole,  it  is  prob- 
able that  of  the  electrical  engineering  graduates  em- 
ployed this  year  about  15  per  cent  will  locate  with  the 
general  staff  of  the  American  Telephone  &  Telegraph 
Company,  35  per  cent  with  the  manufacturing  organiza- 
tion, and  50  per  cent  in  field  work  with  the  several 
operating  groups  and  the  long-distance-lines  depart- 
ment. 

With  the  general  staff  of  the  American  Telephone  & 
Telegraph  Company  the  demand  for  recent  graduates 
in  electrical  engineering  is  largely  along  the  line  of 
technical  and  semi-technical  research  work  in  the  en- 
gineering department,  although  this  department  as  a 
whole  contains  a  large  proportion  of  men  with  field  ex- 
perience who  are  engaged  in  studies  of  operating,  plant- 
maintenance  and  construction  methods,  as  well  as  in 
the  preparation  of  development  plans,  the  supervision 
of  inventories  and  appraisals,  and  other  of  the  broader 
economic  phases  of  engineering  work. 

In  the  Western  Electric  Company  the  demand  is  for 
research  workers,  designers,  manufacturing  experts  and 
factory  executives,  and  for  technically  trained  salesmen 
from  whose  ranks  may  be  recruited  the  executives  for 
the  distributing  end  of  the  business.  In  this  respect 
the  requirements  are  much  the  same  as  in  any  electrical 
manufacturing  and  selling  organization  and  cover  the 
whole  range  from  the  pure  student  type  to  the  pure 
business  type. 

With  the  various  field  companies,  the  central  engineer- 
ing organizations  and  the  division  engineers  have  need 
for  a  limited  number  of  graduates  of  the  student  type 
and  for  a  larger  number  of  practical  designers  and  con- 
structors. The  plant  line  organization  has  need,  also, 
for  graduates  who  combine  administrative  ability  with 
technical  knowledge.  Transfers  between  the  engineer- 
ing forces  and  the  plant  line  organization  are,  further- 
more, frequent,  and  there  is  as  a  result  a  natural  tend- 
ency for  those  with  special  technical  qualifications  to 
gravitate  into  the  engineering  forces,  while  those  with 
special  executive  ability  tend  to  locate  in  time  with  the 
line  organization.  On  the  whole,  the  advantage  prob- 
ably lies  fairly  even  between  those  who  enter  the  various 
engineering  departments  directly  and  those  who  begin 
as  telephone  installers,  cable  test  men,  inspectors, 
switchboard  troublemen,  etc.,  in  the  line  organization. 

In  addition  to  the  more  obviously  technical  work 
along  plant  and  plant-engineering  lines,  there  is  a  broad 
field  open,  in  the  traffic  and  commercial  departments  of 
the  field  companies,  for  electrical-engineering  graduates 
who  have  administrative  ability.  In  the  traffic  organ- 
ization this  ability  must  be  combined  with  tact  in  the 
handling  of  service  relations  with  subscribers.  In  the 
commercial  side  of  the  work  there  is  need,  in  addition, 
for  the  general  qualifications  that  go  to  make  up  a  good 
salesman.  Both  branches  of  the  work  have  also  their 
staff  organizations  in  which  there  is  a  limited  demand 


I    i    ECT  RICAL     WO  R  I-  I) 


Vet    67,  No.  L| 


work  In  1 1 » *  -  stud]  oi  operal  Ini  cosl     and 
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aid  in  regard  t"  condil Ion 
opporl unit le    in  the  Bell  a1  ion  applie  .  al  ■  >.  In 

i  vvay,  t"  the  independent  operating  and  tnanu 
facturinj   companies.     The  differences   thai   exist 
tnainij  due  to  operation  In  amaller  units,  with  a  corre 
ipondinglj  lea  ened  degree  of  specialization,  and  to  the 
tendency    foi   the  Independent  manufacturers  to  under 
take  for  their  customers  ■  considerable  proportion  of 
the  broader  engineering  work  thai  In  the  Bell  organiza- 
tion la  handled  by  the  general  staff  of  the  American 
Telephone  A  Telegraph  Company 

No  Burvej  of  opportunities  in  the  telephone  field  Is, 
however,  complete  thai  does  nol  touch  upon  certain 
more  or  less  intangible  elements  in  telephone  work. 

Telephone  engineering  deals,  on  the  one  hand,  with 
delicate  apparatus  and  with  infinitesimal  currents,  but, 

on  the  Other  hand,  it  concerns  itself  with  plants  of  enor- 
mous value  and  with  technical  and  scientific  problems 
of  wide  range  and  the  utmost  complexity.  The  magni- 
tude   of    the    values    involved    is    strikingly    evidenced 


bj  the  fact  that  the  expenditures  for  telephone  construc- 
tion in  the  United  states  during  the  eight  years  when 
the  Panama  (anal  was  under  construction  were  about 
double  the  expenditures  on  the  canal  itself.  Telephone 
engineering  is  also  specially  notable  for  thoroughness 
<i|    attention   to  detail,   for   breadth   of   view,  and   for  the 

foresight  thai  is  displayed  in  planning  for  future  growth 
and  conl  Ingen 

Administrative   work    in   the  telephone   field    is   on   an 

equally  high  plane  and  is  characterized  particularly  by 
the  skill  with  which  the  advantages  of  local  responsi- 
bility and  of  centralized  supervision  have  been  combined 
in  the  larger  operating  units.  The  natural  interest  that 
the  business  inspires  is,  furthermore,  great.  Manage- 
ments, on  the  whole,  are  conspicuously  public-spirited. 
And  permanency  of  employment,  a  generally  rigid  ad- 
herence to  the  merit  system,  and  liberal  salary  and  wage 
scales,  together  with  comprehensive  pension  and  sick- 
benefit  plans,  have  combined  to  build  up  in  the  telephone 
organizations  as  a  whole  an  enthusiasm  and  esprit  de 
corps  that  is  not  the  least  of  the  attractions  that  the 
business  holds  forth  to  the  young  electrical  engineer. 


To  the  Editor  of  tin-  Electrical  World: 

Sir:  In  considering  the  broad  field 
of  opportunities  for  all  young  en- 
gineers it  seems  apparent  that  each 
phase  of  engineering  has  characteristics 
similar  to  all  the  others,  and  the  discus- 
sions which  have  appeared  so  far  might 
easily  have  been  made  even  broader  in 
their  application. 

The  co-operative  principle,  as  applied 
at  the  University  of  Cincinnati,  seems 
to  meet  quite  satisfactorily  the  situa- 
tion which  confronts  the  young  en- 
gineer. These  engineering  courses  ex- 
tend over  a  period  of  five  years  and  in- 
clude summer  terms  in  addition  to  the 
usual  college  year  periods.  The  stu- 
dents spend  half  their  time  in  the  vari- 
ous industrial  and  commercial  activities 
of  the  community  and  half  their  time  in 
the  college  of  engineering. 

By  the  time  they  come  to  graduate 
the  students  have  had  an  actual  contact 
with  practical  affairs  which  seems  to 
make  them  of  real  practical  value  as 
engineers,  judging  by  the  results  ob- 
tained so  far. 

The  co-operative  courses  have  been 
in  operation  now  for  more  than  ten 
years,  so  that  the  data  obtained  may 
be  considered  as  having  real  value.  The 
subject  under  discussion  refers  particu- 
larly to  the  conditions  confronting 
young  engineers  upon  graduation;  but 
it  is  difficult  to  consider  this  matter 
without  reference  to  what  these  young 
engineers  have  been  doing  previous  to 
graduation.  It  is  important  to  know 
to  what  extent  they  have  already  been 
brought  into  direct  personal  contact 
with  the  problem  of  finding  a  place  in 
the  engineering  world. 

The  "vocational-guidance"  epidemic 
seems  to  have  passed  through  its  most 
virulent  period  and  to  have  reached  a 
point  where  it  is  harmless.  Its  effects 
have  probably  been  beneficial,  all  things 
considered.  The  natural  lag  of  con- 
servatism in  our  institutions  of  higher 
learning  probably  prevented  this  epi- 
demic from  taking  an  acute  form  in 
connection  with  young  engineering 
graduates.  The  classification  of  virtues 
and  qualities  necessary  for  success,  and 


Discussion  by  Readers 

Herewith  are  two  of  the 
letters  received  commenting 
on  the  preceding  articles  of 
this  series,  printed  Jan.  15 
and  Feb.  19.  The  editors 
will  gladly  publish  com- 
munications which  will  help 
the  young  electrical  en- 
gineer get  his  sense  of  direc- 
tion   in    a    great    industry. 

the  candid  study  of  a  young  college 
graduate  by  himself  and  others  with 
a  view  to  determining  in  advance  his 
value  or  caliber  as  a  producer  and  his 
proper  field  of  activity,  are  certainly 
very  interesting  and  harmless  devel- 
opments of  the  vocational  -  guidance 
idea. 

About  three  years  ago  the  College  of 
Engineering  of  'the  University  of  Cin- 
cinnati attempted  an  unbiased  test  of 
the  various  psychological  methods  of 
determining  what  a  man  should  do.  We 
were  in  an  excellent  position  to  make 
this  test.  We  had  a  considerable  num- 
ber of  students  engaged  in  actual  engi- 
neering work  of  various  kinds  and  knew 
very  accurately  what  degree  of  success 
they  were  meeting.  Knowing  this,  the 
purpose  of  the  tests  was  to  determine 
whether  the  standard,  approved  psycho- 
logical methods  could  be  used  with  any 
degree  of  accuracy.  Neither  the  de- 
partment of  psychology  nor  other  psy- 
chologists could  tell  from  the  results  of 
the  tests  what  any  individual's  charac- 
teristics were  or  in  what  field  of  activity 
,  success  might  lie. 

Mr.  Gilchrist's  proposition  to  make  a 
systematic  effort  to  locate  a  number  of 
college  students  during  vacation  periods 
is  worthy  of  more  than  passing  men- 
tion. In  the  ordinary  four-year  college 
course  the  value  of  the  summer  vaca- 
tion as  an  opportunity  for  getting  into 
personal  contact  with  practical  affairs 
cannot  be  overestimated.  The  remunera- 
tion is  certainly  a  matter  of  secondary 
importance.  This  summer  experience 
would    give    even    those    students    who 


take  the  vocational-guidance  idea  too 
seriously  three  distinct  opportunities 
for  contact  with  practical  affairs,  with 
long  periods  for  reflection  and  discus- 
sion intervening. 

Unfortunately,  the  amount  of  data  so 
far  available  in  connection  with  our 
co-operative  course  in  electrical  en- 
gineering is  relatively  small,  and  the 
time  covered  by  these  data  is  relatively 
short.  Besides,  the  scope  of  this  brief 
missive  will  hardly  permit  a  discussion 
of  them;  but  there  seems  to  be  no  avoid- 
ing the  conclusion  that  the  idea  that 
service  must  be  rendered  by  the  young 
engineer  before  he  or  anyone  else  can 
have  an  intelligent  measure  of  his 
capacity  for  service  must  be  hammered 
into  him  in  some  effective  manner. 
After  all,  the  gage  or  caliber  of  a  man 
is  determined  in  service.  No  one  can 
tell  from  the  manner  in  which  pros- 
pective engineers  approach  and  masti- 
cate the  mental  pabulum  offered  at  our 
institutions  of  higher  learning,  so- 
called,  the  kind  and  amount  of  ability, 
and  the  endurance,  which  will  result 
from  the  process  of  digestion.  The 
most  difficult  thing  in  engineering  edu- 
cation as  conducted  in  most  technical 
schools  is  to  introduce  practical,  effec- 
tive contact  with  engineering. 

A.  M.  Wilson, 
Professor    of    Electrical    Engineering, 
University  of  Cincinnati. 


To  the  Editor  of  the  Electrical  World: 
Sir:  I  have  read  your  article  in  the 
Electrical  World  of  Jan.  15  with 
much  interest  and  think  your  analysis 
there  is  very  valuable  for  college  pro- 
fessors who  are  trying  to  guide  their 
students  vocationally.  It  reminds  me 
somewhat  of  a  similar  analysis  made 
by  Dean  Schneider  of  Cincinnati  several 
years  ago  which  he  uses  for  this  pur- 
pose. Of  course,  the  definition  we  are 
seeking  is  for  a  different  purpose,  and 
therefore  is  to  be  cast  in  different 
terms.  C.  R.  Mann, 

The   Carnegie  Foundation  for  the  Ad- 
vancement of  Teaching,  New  York. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Securing  Meter  Test  Current  from 
Portable  Batteries 

How  the  Potomac  Electric  Power   Company    Uses    Nickel-Iron - 

Alkaline  Storage-Battery  Cells  for  Testing  Customers' 

Meters  and  Large  Watthour  Meters 

By  R.  S.  White 
A  method  by  which  test  current  is  secured  from  port- 
able storage  batteries  when  testing  direct-current  watt- 
hour  meters  similar  to  that  described  in  the  Feb.  12 
issue  of  the  Electrical  World,  page  373,  has  been 
used  in  the  meter  department  of  the  Potomac  Electric 
Power  Company  of  Washington,  D.  C,  for  a  number  of 
years.  The  old  lamp-bank  method  formerly  used  proved 
unsatisfactory,  and  at  first  a  lead  storage-battery  cell 
with  an  adjustable  wire  resistance  was  employed.  The 
results  secured  with  this  apparatus  were  good,  and  the 
method  was  adopted  for  general  use,  the  nickel-iron- 
alkaline  cell  being  employed  upon  its  appearance  in 
order  to  secure  a  convenient  and  easily  portable  outfit. 

DATA  ON  OUTFIT  FOR  TESTING  DIFFERENT  SIZES  OF  METERS 


Meter  Ratings,  Amp. 


Test  Outfit  Employed         Weight  Complete,  Lb 


5  to  25  (inclusive) 

Resistance  load  box 

7.75 

Up  to  150  (inclusive) 

One  type  A4  cell 

15 

Up  to  300  (inclusive) 

Two  type  A6  cells 

VI 

For  shop  testing  and  laboratory  use  a  carbon  rheostat 
is  used,  but  for  ordinary  testing  of  customers'  meters 
a  small  detachable  resistance  board  connected  to  the 
battery,  as  shown  in  Fig.  2,  is  used.  This  board  has  a 
suitable  number  of  binding  posts  with  resistance  wires 
arranged  as  indicated  in  the  illustration.  When  con- 
nections between  the  rotating  standard  and  resistance- 
board  binding  posts  are  properly  made,  with  all  joints 
and  contacts  good,  a  current  of  120  amp.  may  be  ob- 
tained and  used  through  a  three-wire  meter-test  circuit 
with  one  nickel-iron-alkaline  type  A4  cell. 


■  B 

BIS'      II  MB  '■ 


In  Fig.  1  an  output  is  shown  for  testing  1200-amp. 
watt-hour  meters,  using  a  1000-amp.  shunt  and  milli- 
voltmeter  for  current  measurement.  Five  cells  of  type 
A6  (insulated  from  the  floor)  are  connected  in  parallel, 
and  450,000-circ.  mil  flexible  cable  leads,  each  about 
10  ft.  in  length,  are  suitable  for  approximately  full-load 
current  for  the  test.     Half  load  may  be  obtained  by  dis- 


fig.  2- 


-NICKEL-IRON-ALKALINE  STORAGE  BATTERY  AND  RESIST- 
ANCE  BOARD   FOR  TESTING   CUSTOMERS'    METERS 


connecting  the  clip  end  of  the  cable  from  the  battery 
"bus"  and  inserting  a  smaller  sized  cable  lead  in  addi- 
tion. Light-load  test  requires  a  smaller  shunt  for  the 
current  reading,  which  is  added  to  the  test  circuit,  to- 
gether with  sufficient  extra  resistance  to  bring  the 
current  down  to  the  desired  amount.  A  small,  portable 
wire  resistance  board  similar  to  that  shown  in  Fig.  2 
will  be  found  useful  for  this  purpose.  In  testing  600- 
amp.  meters  only  three  cells  are  needed,  and  the  same 
cable  leads  are  used. 

The  clip  attachment  to  the  battery  "bus"  should  be 
firm  enough  to  insure  against  any  accidental  disconnec- 
tion and  will  be  found  to  be  a  most  convenient  way  of 
opening  the  test  circuit  for  an  adjustment. 


FrG.    1 — OUTFIT    FOR    TESTING    1200-AMP.    WATT-HOUR    METERS 


Welding  Lap  Flanges  of  Steam  Pipes  to  Avoid 
Gaskets  and  Steam  Leakage 

At  the  recent  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers  in  New  York  considerable 
interest  centered  round  the  methods  of  installing  high- 
pressure  steam-piping  systems  of  large  central  stations. 
The  piping  system  must  be  capable  of  handling  large 
quantities  of  steam  at  high  pressure  and  high  degree 
of  superheat  efficiently,  safely  and  reliably  and  must  be 
capable  of  remaining  in  service  for  long  periods  without 
attention  or  inspection. 

During  the  discussion  reference  was  made  to  the 
practice  of  fusing  together  the  lap  flanges  of  pipes  to 
avoid  the  blowing  out  of  gaskets  and  steam  leakage. 
It  was  pointed  out  that  one  large  company,  the  Com- 
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■;  (  ompanj   ol  I Ihicagi  w  doing 

.  i  ■     tation.     i  '  Ion  contain 

10,000-kw.   vertical   type,  one  25,000-kw.  and  one 

Mi.ii  t>  pe  turbo  generator      it    Is  on 

this  latter  Installation  thai  fused  flanges  are  now  being 

d  between  the   iteam  header  and  the  turbine      In 

d  of  using  the  customarj   copper-a  bi   t<  kets 

rted  between  the  Ranges,  the  flanges  arc  drawn  up 

face  i"  face  and  bolted  rigid!}  together,     rhe  cd^cs  are 

(hen    welded    together.      The    thickness    of    this    weld    is 

quite  small  since  the  intention  is  m>t  to  Increase  the 
mechanical   strength   of   the  joint,   bul   to  enable  the 

elimination  Of  gaskets  and  in  this  way  prevent   the  leak 

age  of  steam. 
The  welding  of  flanges  in  this  manner  lias  proved 

Satisfactory,    since    there    are    DO    gaskets    and    there    is 

entire  absence  of  leakage.     Their  use.  therefore,  not 

only  increases  safety  somewhat,  hut  reduces  a  possible 
station-operating  trouble.  In  large  stations  electric  or 
o\y  acetylene  outfits  for  welding  and  cutting  are  usually 
available,  hence  there  is  little  difficulty  in  making  and 

unmaking  the  joints  quickly  when  occasion  arises. 


Portable  Equipment  Used  by  City  of  St.  Paul 

for  Thawing  Frozen  Pipes 

A  gasoline  engine  directly  connected  to  a  low-voltage 
direct-current  generator,  a  switchboard  and  a  reel  of 
cable  assembled  on  a  small  truck,  as  shown  in  the  ac- 
companying illustration,  make  up  an  outfit  that  is  being 
effectively  used  by  the  water-works  department  of  the 
city  of  St.  Paul,  Minn.,  to  thaw  out  frozen  water  pipes. 
The  generator,  built  by  Roth  Brothers  &  Company, 
Chicago,  111.,  is  rated  at  20  kw.  at  40  volts  and  driven 
by  a  four-cylinder,  four-stroke-cycle  gasoline  engine 
niade  by  the  Capital  Engine  Works  of  St.  Paul.  The 
mechanical  connection  is  through  a  leather-link  flexible 
coupling.  A  voltmeter,  an  ammeter,  a  rheostat  and  a 
single-pole  knife  switch  of  500-amp.  rating  are  mounted 
on  the  switchboard.  The  reel  holds  500  ft.  of  flexible 
copper  cable  of  300,000-circ.  mil  cross-section  in  100-ft. 
lengths.    Each  length  is  fitted  with  terminal  lugs.    The 


A    20-KW.,    40-VOLT    ENGINE-DRIVEN    GENERATOR    MOUNTED    FOR 
THAWING  FROZEN  PIPES 

various  parts  of  the  equipment  are  securely  attached  to 
a  steel  frame  mounted  on  a  Troy  trailer  of  1.5-ton 
rating,  which  is  hauled  about  by  a  motor  truck.  The 
mounting  is  temporary,  so  that  after  the  winter  season 
the  thawing  unit  may  be  removed  and  the  trailer  used 
for  other  purposes. 

When  the  outfit  is  placed  in  service  for  thawing  pipes 


erving  a  building,  the  positive  terminal  of  the  gener- 
ator 1 1  connected  through  I  section  of  the  800,000  i 

mil  cable  to  the  iro/.en  pipe  in  the  building  between  the 

meter    and    the    Street     main   and    the    negative   terminal 

to   the   nearest,   outside   lire   hydrant,   so  that    the  circuit 

rough  the  lead  or  iron  service  pipe  and  the  main  to 

the  hydrant.  The  connections  at  the  hydrant  and  the 

pipe    are    made    by    the    use    ol    clamps    which    permit    a 

surface  contact  sufficient  to  carry  •">•)(»  amp.    Alter  the 

cables  are  connected,  t  he  engine  is  started  and  the  voltage 
built  up  to  between  80  volt  ami  10  volts,  when  the  main 
switch  is  closed.  A  current  flow  of  about  250  amp.  is 
maintained  for  two  or  three  minutes  and  then  increased 
to  from  .".">()  amp.  to  500  amp.,  depending  upon  how 
badly  the  pipe  is  frozen.  Under  these  conditions  G.  O. 
House,  superintendent  of  the  water-works  department, 
reports  that  the  service  line  has  been  cleared  in  all 
cases  within  ten  minutes.  The  outfit  was  developed  by 
Mr.  House  and  assembled  by  E.  L.  Sudheimer  of  St. 
Paul. 


Trouble  with  Directly  Connected  Exciters 

Due  to  Polarity  Reversal 

By  Gilbert  Rutherford 

The  use  of  directly  connected  exciters  is  coming  more 
and  more  into  favor,  which  is  a  rather  interesting 
tendency  in  view  of  the  strong  sentiment  against  such 
a  practice  only  a  few  years  ago.  With  the  increasing 
capacity  of  generators,  whether  steam-driven  or  water- 
driven,  an  exciter  connected  directly  to  the  shaft  of  a 
generator  is  in  many  ways  most  advantageous,  especially 
in  large  stations.  The  directly  connected  unit  enables 
the  generator  and  exciter  to  be  treated  as  a  separate  and 
complete  unit,  resulting  in  greater  flexibility  and  econ- 
omy due  to  the  higher  load-factors  and  efficiency  ob- 
tainable. The  station  wiring  and  heavy  copper  work  are 
simplified  and  much  less  extensive,  and  the  cost  of 
the  generator-field  rheostat  and  the  space  it  takes  are 
obviated,  as  well  as  the  joulean  losses  and  means  of 
disposing  of  them  when  the  generator  carries  a  load. 
There  are,  of  course,  instances  where  directly  connected 
exciters  may  jeopardize  reliability,  but  this  is  the  case 
in  a  station  of  rather  limited  capacity  rather  than  in 
a  high-powered  station. 

In  the  operation  of  directly  connected  exciters  trou- 
ble has  been  experienced  in  a  number  of  cases  on  account 
of  the  exciter  reversing  its  polarity.  In  the  cases  where 
trouble  was  reported  the  exciters  were  shunt-wound 
machines;  in  fact,  this  type  is  used  to  a  very  large 
extent  for  direct  drive  and  where  a  Tirrill  regulator 
is  not  employed.  The  absence  of  the  series-field  wind- 
ing, which  is  not  needed  where  parallel  operation  is  not 
normally  used,  gives  a  more  steady  voltage  under  the 
conditions  existing.  The  conditions  immediately  previ- 
ous to  the  exciter-reversing  polarity  were  something 
like  this :  The  generator  was  carrying  a  very  light 
load  and  this  load  was  being  decreased  by  reducing  the 
input  to  the  prime  mover,  at  the  same  time  lowering 
the  generator  voltage  preparatory  to  taking  the  ma- 
chine off  the  system.  When  the  load  had  dropped  to 
almost  nothing  the  bus  pressure  suddenly  went  down. 
The  meters  showed  that  the  current  in  the  machine  to 
be  taken  off  the  system  had  increased,  with  the  power- 
factor  meter  still  swinging  somewhat.  The  operator  at 
once  imagined,  and  naturally,  that  too  much  resistance 
had  been  cut  into  the  field  rheostat,  so  that  the  generator 
terminal  voltage  had  dropped  very  low,  and  he  remedied 
this  by  bringing  up  the  generator  pressure  again,  prob- 
ably to  normal.  The  exciter  now  operated  with  polarity 
reversed. 

These  conditions  have  happened  in  a  number  of  in- 
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(tances  known  to  the  writer,  and  others  have  been  re- 
)orted  by  letter  on  good  authority.  The  reason  for  the 
•eversal  of  polarity  of  the  exciter  is  easily  explained, 
ind  will  be  better  understood  by  referring  to  the  elec- 
;rical  connections  between  generator  and  exciter  in 
Pigs.  1,  2  and  3.  Fig.  1  shows  the  direction  of  the  cur- 
rent flowing  under  normal  operating  conditions,  Fig.  2 


6enerator  Field 


'IGS.    1,   2   AND   3 — DIRECTIONS   OF  CURRENT  THROUGH   EXCITER 

CIRCUIT  WHEN  CONDITIONS  ARE  NORMAL,  WHEN   POLARITY 

IS   REVERSING,   AND   AFTER  POLARITY   HAS   REVERSED 

it  the  time  when  the  reversal  is  occurring,  and  Fig.  3 
vhen  the  reversal  has  taken  place  and  the  normal  con- 
litions  are  apparently  restored. 

The  phenomenon  may  be  explained  as  follows :  When 
he  generator  carries  only  a  light  load  a  comparatively 
imall  current  is  required  in  the  generator  field  to  give 
he  proper  terminal  pressure  and  to  counterbalance  the 
impere-turns  of  the  armature.  The  exciter  operates  on 
he  steep  part  of  the  saturation  curve,  where  a  small 
:urrent  increase  gives  a  comparatively  large  increase 
n  generator  terminal  pressure,  and  inversely.  An 
ilternator  field  is  a  highly  inductive  circuit,  so  that 
vhen  the  current  flowing  through  it  is  changed  the 
nductance  tends  to  maintain  the  current  in  the  same 
lirection,  irrespective  of  the  change,  for  a  definite 
ength  of  time,  according  to  the  time  constant  of  the 
circuit.  Now  suppose,  further,  that  the  steps  of  the 
rheostat  are  so  large  that  the  increments  of  change  in 
voltage  are  extreme  and  the  decrease  in  voltage  sudden, 
vhich  is  exactly  the  condition  existing  in  the  cases 
inder  discussion.  The  sudden  drop  in  voltage  across 
;he  exciter  permits  the  current  in  the  generator  field 
:o  discharge  back  through  the  exciter.  This  discharge 
:urrent  flows  from  the  generator  field  through  the 
exciter  armature  in  the  normal  direction,  but  flows 
:hrough  the  exciter  field  winding  in  the  opposite  direc- 
tion to  normal.  This  condition  is  shown  in  Fig.  2.  The 
voltage  drop  across  the  exciter  armature  due  to  the  dis- 
charge current  is  such  that  the  current  passing  through 
the  field  reaches  a  value  sufficiently  high  not  only  to 
demagnetize  but  to  reverse  the  residual  magnetism  of 
the  exciter.  About  this  time  the  operator  cuts  out  re- 
sistance in  the  exciter  field  rheostat  with  the  intention 
af  increasing  the  generator  pressure.  This  it  does,  and 
the  exciter  builds  up  with  polarity  reversed.  Everything 
now  appears  normal  except  that  the  ammeter  and  volt- 
meter in  the  generator-field  circuit  or  exciter  circuit 
read  backward.     The  conditions  in  Fig.  3  prevail. 


Whether  the  possibility  of  polarity  reversal  should  be 
permitted  to  continue  depends,  of  course,  upon  circum- 
stances, and  each  system,  must  be  considered  according 
to  its  own  characteristics.  It  may  be  said  that  the 
larger  the  station  the  less  harmful  is  such  an  occurrence 
likely  to  be,  because  the  large  station  has  probably  all 
modern  generators  with  comparatively  high  reactance 
internally  and  externally,  so  that  the  current  flowing 
when  the  generator  has  practically  no  excitation  will  be 
kept  within  safe  limits.  At  the  time  during  which  re- 
versal of  polarity  occurs  the  unit  is  subject  to  quite  se- 
vere strains  on  account  of  the  comparatively  high  cur- 
rent, and  these  may  be  very  severe  with  machines  hav- 
ing low  reactance.  There  will  in  any  case  be  a  fluctua- 
tion in  the  system  pressure  which,  apart  from  being 
noticeable,  may  cause  synchronous  apparatus  operating 
at  the  time  to  be  thrown  out  of  synchronism.  Some 
companies  maintain  an  emergency  exciter  bus  so  that 
any  generator  may  obtain  excitation  irrespective  of  its 
own  exciter,  and  here  operating  an  exciter  with  reversed 
polarity  would  interfere  with  paralleling. 

The  remedy  for  preventing  this  trouble  is  to  change 
the  rheostat  so  that  the  increments  of  voltage  varia- 
tion, on  the  higher  portions  at  least,  have  finer  grada- 
tions. Before  discarding  the  rheostat  the  variation 
should  be  carefully  checked  up  step  by  step,  at  the  same 
time  trying  the  effect  of  changing  the  speed  of  travel 
of  the  motor  driving  the  rheostat,  because  it  may  be 
found  possible  to  prevent  the  generator  field  from  dis- 
charging through  the  exciter  field  in  this  manner,  pro- 
vided that  the  rheostat  steps  are  not  too  great. 


How     Electrical    Troubles    Were    Eliminated 

During  Reconstruction  of  Michigan  Station 

The  first  step  in  the  rehabilitation  of  the  power  plant 
at  Holland,  Mich.,  was  to  build  a  temporary  frame 
switch  house  outside  the  plant.  To  this  small  building 
all  of  the  switchboard  panels  except  the  generator  panels 
were  moved.  The  generator  panels  were  moved  to  the 
immediate  vicinity  of  the  machines  whose  outputs  they 
controlled.     When  the  work  of  placing  the  temporary 


NEW  STATION  BEING  CONSTRUCTED  OVER  OLD  ONE  AT  HOLLAND, 
MICH,  SHOWING  TEMPORARY  SWITCH  HOUSE  AT  THE  LEFT 

switchboard  was  finished  only  four  live  wires,  the  bus 
wires  of  the  two-phase,  four-wire  system,  connected  the 
generating  machinery  with  the  switching  equipment  in 
the  temporary  structure.  No  interruption  in  service  oc- 
curred, despite  the  fact  that  practically  a  new  plant  was 
installed  on  the  old  site.  James  N.  Hatch,  consulting  en- 
gineer, Chicago,  planned  the  reconstruction. 
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M»  I  »i    Filing   Continuous-Curve  Station 

Records 
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w  Ith  tlic  filing  of  recording  Ini  i  >  umenl 

continuous-curve   sheets   m   given    In   tin-   Blectricai 

Worn  d  •.  L916,  i  the  following  scheme 

d  bj  the  writer  may  be  of  Interest    The  method  con 

of  cutting  the  sheet*  mt <>  twenty  Pour  houi 

tiona  and  folding  etch  sheet  twice  lengthwise.     In  the 

i  chart  with  ■  feed  of  8  In.  per  hour  this  results 

in  a  folded  chart  *.»  In.  i«'hr.    The  name  of  the  station. 

the  name  or  number  of  feeder  from  winch  the  chart  was 

taken  and  the  date  arc  then  stamped  on  the  outside. 
The  folded  charts  tor  the  day  arc  tiled  by  stacking  in 
separate  monthly  compartments.  It  then  becomes  a 
simple    matter    to    refer   to   am    chart    of    a    given    date. 

This  method  appears  to  be  preferable  to  that  of  hang- 
ing twenty-four-hour  sections  on  wall  pegs,  as  charts 
taken  from  nearly  consumed  rolls  of  instrument  paper 
have  an  exasperating  way  of  kinking  and  curling  when 

being  handled. 


A  Simple  Method  for  Electrically  Lighting 

Gasoline  Blow-Torch 

An  electric  blow-torch  lighter  has  been  installed  be- 
side a  workbench  in  the  power  house  of  the  Urbana  & 
Champaign  (111.)  Railway,  Gas  &  Electric  Company. 
It  is  a  home-made  affair,  put  together  at  small  cost,  but 
it  saves  considerable  time  that  is  generally  lost  in  hunt- 
ing for  matches,  and  incidentally  it  saves  the  matches 
themselves.  Taps  from  a  110-volt  house-service  circuit, 
a  reactor  coil  taken  from  an  old  6.6-amp.  arc  lamp,  an 
arc-lamp  carbon  held  by  two  porcelain  cleats,  a  hollow 
brass  tube  containing  a  wick  and  fitted  with  a  wooden 
handle,  and  a  small  bottle  of  kerosene  form  the  principal 
parts  of  the  device.  As  may  be  seen  from  the  accom- 
panying photograph,  the  reactor  is  mounted  in  a  gal- 
vanized-iron  box  on  a  column  well  up  out  of  the  way 
of  the  workmen.  At  a  lower  level  the  arc  lamp  carbon 
(2)  may  be  seen.  It  is  held  in  place  by  two  cleats  and 
is  backed  by  a  panel  of  slate  so  that  the  danger  of 
grounding  is  eliminated.  The  kerosene  bottle  (1),  con- 
taining the  other  terminal  of  the  circuit,  is  placed  at 
a  still  lower  point  within  easy  reach  of  a  workman  at 
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the   bench.     To  operate  the  lighter  the  workman   merely 

kef    the   tubular   wick  -container   againsl    the   carbon, 

completing    the    electrical    circuit    and    causing    an    arc, 

which  ignites  the  kerosene.    The  flow  of  current  in  the 

circuit  is  limited  to  6.6  amp.  by  the  old  arc  lamp  reactor. 
Tin  device  has  been  successfully  used  m  tin  power 
house   for  some  time. 


Determining  Proper  Connections  for 

Meter   Loops 

By  Hknry  Mulford 

When  a  single-phase  or  two-wire  direct-current  watt- 
hour  meter  must  be  connected  with  a  main-entrance 
switch  and  branch-circuit  cut-outs  at  some  distance 
from  it,  the  following  methods  may  be  used  to  identify 
the  current  and  pressure  wires:  If  service  wires  have 
been  installed  so  that  energy  is  available  at  the  main 
switch,  then  back  the  fuse  plugs  out  of  all  the  branch 
circuits  except  one.     In  this  circuit  connect  a  lamp,  and 


^i^j* '  Kerosene 


ELECTRIC   LIGHTER  FOR  BLOW-TORCH   USED   AT  WORKBENCH 


CIRCUITS  AND  METER  TERMINALS  TO  INDICATE  PROPER 
CONNECTIONS 

then  by  means  of  a  test  lamp  ascertain  between  which 
meter  wires  full  voltage  exists.  Between  one  of  these 
wires  and  the  third  wire  no  voltage  will  be  found  to  ex- 
ist by  means  of  a  test  lamp.  This  wire  is  the  pressure 
wire  and  may  be  connected  with  the  corresponding 
terminal  of  the  meter.  If  the  meter  connections  are  as 
shown  in  the  accompanying  drawing,  the  right-hand 
series  terminal  may  be  connected  with  the  third  wire 
mentioned  previously  and  the  left-hand  terminal  with 
the  remaining  wire. 

If  the  service  wires  are  not  connected  so  that  the  main 
switch  can  be  energized  from  the  supply  system,  a  mag- 
neto, preferably  the  series  type,  may  be  employed  to 
identify  the  meter  wires.  For  this  purpose  all  of  the 
branch-circuit  fuse  plugs  should  be  backed  out  of  their 
receptacles  and  a  piece  of  bare  wire  connected  across 
the  lower  terminals  of  the  main  switch.  Then  by  test- 
ing with  the  magneto  two  of  the  three  meter  wires  will 
be  found  which  form  a  closed  circuit.  After  these  have 
been  selected,  connect  the  remaining  wire  with  the 
right-hand  series  terminal  of  the  meter,  remove  the 
bridging  wire  on  the  main  switch,  screw  the  fuse  plugs 
into  one  branch  circuit,  and  connect  a  lamp  in  that  cir- 
cuit. Then  the  magneto  should  be  connected  with  the 
left-hand  series  terminal  of  the  meter  and  each  of  the 
two  remaining  wires  in  turn  to  find  which  completes  the 
circuit.  This  one  is  the  pressure  wire  and  should  be 
connected  with  the  corresponding  meter  terminal.  The 
remaining  wire  should  be  connected  with  the  left-hand 
series  terminal  of  the  meter.  The  proper  connections 
are  shown  by  the  letters  a,  b,  c  on  the  service  leads  and 
at  the  meter. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Demonstrating  by  Neighborhoods 

he  Story  of  the  Traveling  Exhibit  Tent  Used  by  Indianapolis 
Central  Station  During  Its  Fall  House-Wiring 
and  Appliance  Campaign 

An  interesting  innovation  in  the  demonstration  of 
ectric  appliances  has  been  devised  and  successfully 
sed  by  the  Merchants'  Heat  &  Light  Company  of  In- 
ianapolis.  It  is  a  traveling  tent  equipment  that  has 
roved  a  practical  means  of  carrying  the  advertising 
rid  demonstration  of  household  apparatus  directly  to 
ny  district  selected  for  development  work.  This  is  set 
p  in  a  vacant  lot  in  the  center  of  the  district  and  be- 
>mes  at  once  conveniently  accessible  to  all  the  women 
f  the  neighborhood. 

A  special  tent  has  been  prepared  to  provide  an  in- 
osed  ground  space  9  ft.  by  12  ft.     It  is  equipped  with 

front  flap  which  may  be  used  in  a  horizontal  position 
)  give  shade  in  the  daytime  and  in  a  vertical  position 
s  a  "movie"  screen  at  night.  The  entire  outfit  is  ar- 
inged  so  that  it  may  be  set  up  in  an  hour,  or  may  be 
ulled  down  and  packed  ready  for  hauling  to  some  other 
acant  lot  in  about  thirty  minutes.  In  the  tent  a  full 
ne  of  electrical  appliances  are  displayed  and  energy  is 
mailable  for  operating  them.  This  tent  was  routed 
irough  the  city  during  the  summer  and  early  fall, 
laking  ten  one-week  stands  in  as  many  different  local- 
ies.  The  crew  attached  to  the  tent  consisted  of  seven 
ten,  most  of  them  college  undergraduates,  who  worked 
)r  $5  a  week  and  a  commission  on  all  sales,  an  ex- 
erienced  salesman  being  in  charge. 

In  general,  it  was  the  plan  to  keep  two  men  at  the 
*nt  continually  while  the  remaining  five  solicitors  called 
n  all  of  the  company's  customers  in  the  neighborhood 
>  tell  them  about  the  tent  and  invite  the  ladies  to  visit 

and  see  the  daily  demonstrations.  The  efforts  of  the 
)licitors  to  secure  attendance  at  the  portable  store  were 
ugmented  by  letters  sent  from  the  sales  manager  to 
le  company's  customers  living  near  the  tent.  One  man 
ept  in  the  tent  at  night  to  prevent  theft.  The  total 
Kpense  of  operating  this  portable  appliance  store  was 


approximately  $160  a  month,  and  the  first  cost  of  the 
lent,  minus  its  electrical  stock,  was  less  than  $100. 
From  the  standpoint  of  outright  sales  alone  the  portable 
exhibit  proved  to  be  a  success,  for  the  average  weekly 
appliance  sales  amounted  to  $200,  aside  from  the  house- 
wiring  contracts  closed  by  the  crew. 


Enlisting  the  Friendly  Drug  Store — A  Hint  for 
' '  Wire- Your-Home ' '  Month 

Central  stations  and  contractors  can  find  many  valu- 
able suggestions  for  their  campaigns  during  "Wire- 
Your-Home  Month"  in  the  experience  of  other  com- 
panies and  dealers  last  December  during  Electrical 
Prosperity  Week,  when  wiring  campaigns  played  a 
prominent  part  in  many  cities,  just  as  in  "Wire-Your- 
Home  Month"  the  sale  of  appliances  will  feature  promi- 
nently. Plans  for  the  sale  of  household-service  devices 
are  therefore  pertinent  and  the  value  of  the  drug-store 
window  should  not  be  overlooked. 

In  Nashville,  Tenn.,  during  the  week  mentioned  elec- 
trical appliances  were  consigned  to  seven  contractors 
and  dealers  and  to  twenty-four  drug  stores,  and  twenty- 
eight  special  window  displays  were  arranged.  Mr. 
James  E.  Carnes,  contract  agent  for  the  Nashville  Rail- 
way &  Light  Company,  says: 

"We  experienced  no  difficulty  in  securing  the  free  use 
of  these  windows,  and  it  was  particularly  gratifying 
to  find  all  dealers  and  druggists  in  the  most  friendly  at- 
titude. We  feel  that  the  advertising  value  of  hav- 
ing electrical  appliances  on  display  in  twenty-four  of 
the  best  drug  stores  in  the  city  during  the  week  amply 
repaid  us  for  the  trouble  and  expense  of  arranging  dis- 
plays, and  very  materially  increased  our  holiday 
sales." 

The  coming  activity  in  house-wiring  naturally  will 
stimulate  a  great  deal  of  popular  interest  in  the  entire 
broad  subject  of  electric  service,  and  ample  provision 
should  be  made  to  take  advantage  of  it.  The  Nashville 
experience  suggests  one  way. 
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READY  FOR  BUSINESS"  WITH  THE  DEMONSTRATION  TENT  ON  A 
LOT  WHICH  ONE  HOUR  BEFORE  HAD  BEEN  VACANT 


WHEN   DUSK  CAME  THE  CANVAS   SUNSHADE  WAS  HOISTED  TO  A 
VERTICAL  POSITION  AND  BECAME  A  "MOVIE"  SCREEN 
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Win   Your  Home'    Advertising  al    Elmira,   N.  Y..  with  a  Disguised  Sand  Car 

Tin-    traveling    "Hon  e     Without    a   I 
Chimney/' which  he    been  u  ed  withex-'i 
cellenl  publicity  results  in  recent  house-  I 
wiring  campaign     by   the    Klmirn    (N. 
Y.)    Water,   Light  &   Railroad  Omipany 
is  a  disguised  sand  car  which  1     in  regu- 
lar  service   over    the   tracks   of   tie-    local 

railway  By  stem.    The    and  car  . 
ered  with  a  light  framework  on  which 
canvas  was  Btretched,  and  the  roof  wai  ■ 
made   up  of   felt  and   shingles.     Sand  is 
taken    into    the    cai     through    the    side 
windows  of  the  "house."     The  cost  of  I 
converting  the  sand-car  exterior  totaled  . 
about  $40,  according  to  F.  11.  Hill,  gen- 
eral   manager   of  the   company.      When 
the  car  is  out  on  regular  sanding  duty 
no  charge  is  made  to  the  electric  light- 
ing department,  but  when  the  display  is 
operated  at  other  times  purely  for  pub- 
licity  purposes   the   expense   of  energy 
and  crew  is  charged  to  the  departments 
represented  in  the  advertising.  Although 
the  car  was  arranged  for   the   Elmira 
company's  own  use,  it  will  be  rented  to 
merchants  upon  request. 


Bonus  to  Contractor  for  Each  House  Wired 

To  electrical  contractors  maintaining  retail  and  dis- 
play stores  in  Hartford,  Conn.,  and  employing  solicitors 
who  spend  at  least  two-thirds  of  their  time  soliciting 
wiring  in  already-built  houses,  the  Hartford  Electric 
Light  Company  offers  a  bonus  of  $2  for  each  residence 
customer  secured  by  the  contractor  for  the  company. 
It  is  stipulated  that  the  "customer"  shall  have  an  in- 
stallation of  at  least  eight  sockets,  not  including  public 
hall  lamps.  This  payment  for  sales  work  by  the  con- 
tractor applies  to  residential  customers  only.  The 
bonus  is  awarded  ><n  the  completion  of  the  wiring, 
whether  the  apartment  be  occupied  or  not. 

Moreover,  to  encourage  further  activity  among  the 
Hartford  contractors,  the  electric-light  company  offers 
to  furnish  the  contractor  an  order  for  advertising  on 
any  Hartford  daily  newspaper  for  2  in.  of  advertising 
space  for  each  customer  secured,  this  space  to  be  used 
to  advertise  the  wiring  of  existing  buildings.  Upon 
request,  in  cases  where  the  house  owner's  credit  is  sat- 
isfactory to  the  electric  company,  the  latter  will  finance, 
as  regards  deferred  payment,  wiring  contracts  in  indi- 
vidual cases. 


How  to  Relight  an  Old  Sign  at  Low  Cost 
For  a  long  time  the  electric  sign  of  the  Champaign 
(111.)  Gazette  was  "dead."  It  had  been  allowed  to  go 
without  painting,  most  of  its  lamps  had  failed,  and  it 
was  in  bad  repair  generally.  From  time  to  time  the 
local  central-station  salesmen  and  some  of  the  electrical 
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contractors  offered  proposals  to  the  newspaper  for  put- 
ting the  sign  in  good  order  and  relighting  it.  The  cost 
of  carrying  out  these  suggestions  was,  however,  con- 
sidered exorbitant  until  one  contractor  submitted  a 
proposal  to  repaint  the  sign  and  flood-light  it  with  four 
projectors.  From  the  standpoint  of  both  first  cost  and 
operating  cost  this  offer  was  attractive.  The  contractor 
received  the  job,  took  the  old  lamps  out  of  the  sign  and 
repainted  it.  Then  he  built  an  inexpensive  iron-pipe 
framework  to  support  four  automobile  lamps.  From 
the  old  sign  transformer  on  the  roof  he  ran  a  line  of 
conduit  to  his  four  improvised  projectors  and  thus  con- 
nected his  lamps  to  the  old  service  lines. 


A  Rock-Bottom    Price    for  Wiring— 47  Cents 

per  House 

Through  the  columns  of  the  Lancaster  (Ohio)  Daily 
Gazette  the  Ohio  Light  &  Power  Company  recently 
offered  to  have  house  wiring  done  for  prospective  cus- 
tomers at  the  very  low  price  of  47  cents  per  house.  The 
offer  as  it  read  in  several  places  of  each  issue  of  the 
paper  is  shown  herewith.  The  company  was  able  to 
make  this  offer  because  it  was  willing  practically  to  give 
away  an  electric  iron  to  secure  a  new  customer,  and 
because  it  had  made  a  desirable  co-operative  arrange- 
ment with  the  local  electrical  contractors.  According 
to  Fred  C.  Mcrrison,  new-business  manager  of  the  cen- 
tral-station company,  the  offer  proved  attractive  and 
secured  an  entrance  for  electric  service  into  many 
hitherto  unwired  homes. 


A7n  wires  your  kitchen  and 
■  ■  Wi  gives  you  a  60-cp.  Mazda 
Lamp,  if  you  buy  a  General  Elec- 
tric Iron  at  the  regular  retail  price 
of  $3.50.  The  total  cost  is  $3.97. 
payable  $1.37  down,  $1.30  in  one 
month,  and  $1.30  in  two  months. 
Do  it  now.  'Phone  the  Ohio  Light 
&  Power  Company. 


AN  OLD  ELECTRIC  SIGN  THAT  WAS  RELIGHTED  WITH  PROJECTORS 
BY  AN   INGENIOUS  CONTRACTOR 


AN    ATTRACTIVE    HOUSE-WIRING   OFFER   ADVERTISED    WITH    SUC- 
CESS AT  LANCASTER,  OHIO 
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Centralized  Electricity  Supply  and 
the  Jobber 

What   Some  Wholesalers   of  Electrical  Supplies   and  Equipment 

Think  of  the  Movement  Toward  the  Consolidation 

of  Central -Station  Properties 

When  asked  the  hackneyed  question,  "How's  business 
out  your  way?"  one  day  last  week,  a  Western  electrical 
jobber  replied:  "Business  is  pretty  good,  and  it  would 
be  a  great  deal  better  were  it  not  for  the  activities 
of  several  central-station  syndicates  operating  in  our 
territory.  These  companies  have  been  and  are  continu- 
ing to  buy  small  central-station  properties  in  several 
States,  and  of  course  when  the  properties  change  hands 
their  buying  plans  and  methods  are  all  rearranged. 
Then  the  jobber,  if  he  would  hold  the  business  of  his 
former  central-station  customers,  must  start  afresh. 
He  or  his  men  must  cultivate  new  acquaintances.  Per- 
haps he  must  sell  goods  through  a  central  purchasing 
agency  for  many  of  his  customers  who  were  formerly 
widely  scattered.  He  must  readjust  his  business  to 
meet  the  change. 

"All  of  this  readjustment  takes  time,  and  while  it  is 
going  on  other  things  may  happen.  For  instance,  one 
Middle  West  jobber  remarked  a  few  years  ago  that 
his  company  had  lost  in  a  single  year  hundreds  of  thou- 
sands of  dollars'  worth  of  central-station  business. 
Practically  the  entire  loss  in  sales  to  central-station  com- 
panies was  attributable  to  the  activities  of  holding  com- 
panies which  were  uniting  the  central  stations  in  that 
territory  under  a  few  heads  and  centralizing  the  pur- 
chasing power." 

"But  did  you  get  this  central-station  business  back 
when  your  concern  had  readjusted  itself  to  the  change?" 
the  Illinois  man  was  asked. 

"Not  all  of  it,"  he  replied.  "We  never  can  hope  to 
get  all  of  it  back,  because  the  central-station  holding 
companies  have  in  several  instances  themselves  become 
jobbers.  They,  of  course,  handle  their  own  business. 
Now  our  salvation  lies  in  taking  up  other  lines — finding 
other  business  to  replace  the  lost  central-station  sales." 

"Perhaps  your  company  will,  in  the  future,  tend  to 
sell  more  and  more  electrical  automobile  accessories  to 
replace  this  business,"  it  was  suggested. 

"Possibly,"  he  replied,  "but  before  we  enter  that  field 
to  any  marked  extent  I  should  like  to  know  that  a  higher 
class  of  retailers  is  in  prospect,  because,  as  the  automo- 
bile supply  field  is  now,  the  chance  of  accumulating  bad 
debts  in  that  field  is  one  I  should  hesitate  to  assume." 

A  jobber  from  the  South  had  a  story  to  tell  about  the 
same  situation.  He  said:  "I  can  get  the  syndicate 
business  and  can  hold  it,  but  it  is  undesirable.  Syndi- 
cates are  poor  pay.  For  example,  they  will  give  the 
jobber  a  six-month  note  in  payment  for  goods,  and  are 
very  apt  to  ask  its  renewal  at  its  expiration  date."  The 
Western  jobber  complained  of  having  the  same  trouble, 
and  declared  that  even  when  he  asked  8  per  cent  on 
notes  the  central-station  holding  companies  paid  the 
interest  rather  than  the  bill. 

Another  jobber  from  the  Southwest  stated  that  he 
had  his  "syndicate"  troubles,  too,  and  said  that  during 
the  recent  period  of  dull  business  the  small  municipal- 
plant  business  had  been  his  "bread  and  butter."  He 
likened  the  conditions  in  the  jobbing  business  to-day  to 
those  that  existed  several  years  ago  when  the  Bell  Tele- 
phone Company  succeeded  in  buying  a  great  many  of 
the  independent  plants.  Following  that  movement  the 
electrical  jobbers  were  forced  to  pay  more  attention  to 
the  central-station  business.  Now  that  business  is  wan- 
ing, and  the  question  confronting  the  jobbing  industry 
is,  as  pointed  out  by  the  speaker,  "What  will  be  a  salable 
substitute  line  of  goods?"    The  answer  has  not  yet  been 


found,  but  the  jobber  believes  he  will  find  it,  continued 
the  spokesman,  because  the  jobber  knows  he  is  able  to 
market  goods  more  economically  than  any  manufac- 
turer, and  so  long  as  he  can  do  that  he  feels  assured 
that  his  business  will  not  die  and  his  industry  will  not 
be  lost. 


Helping  to  Find  Tenants  for  the  Wired 

Dwellings 

The  Union  Electric  Light  &  Power  Company  of  St. 
Louis,  Mo.,  supplies  local  real-estate  dealers  with  two 
printed  forms  which  are  calculated  to  keep  in  service 
rental  property  connected  to  the  company's  mains.  One 
of  the  forms  is  a  14-in.  by  21-in.  double-faced  card 
which  may  be  posted  in  the  window  of  an  empty  build- 


Rent,  $ Per  Month 


Rooms 


PLEASE   FASTEN   DOORS  ANO   WINDOWS 


FRANC1SCUS  &  KUNZ 

REAL  ESTATE  AND  FINANCIAL  AGENTS 
****    m  804  CHESTNUT  ST. 


THE  REVERSE  OF  THIS  DOOR-KEY  TAG  BEARS  THE  ELECTRIC-LIGHT 
COMPANY'S   ADDRESS   AND   TELEPHONE    NUMBER 

ing,  so  that  it  will  show  from  the  outside  that  the  prop- 
erty is  for  rent,  while  from  the  inside  its  legend  in- 
forms the  intending  occupant  that  prompt  electric  serv- 
ice connection  may  be  had  by  telephoning  the  company's 
sales  department. 

The  other  form  is  a  double-faced  tin-bound  tag  pro- 
vided with  a  twine  loop  so  that  it  may  be  attached  to 
the  key  of  an  empty  house  given  a  prospective  tenant 
for  inspection.  This  tag  shows  the  address  and  tele- 
phone number  of  the  central-station  company  on  one 
side  and  on  the  other  carries  spaces  in  which  can  be 
noted  the  number  of  rooms  and  rental  price  of  the 
property,  as  well  as  the  name  of  the  renting  agency 
with  which  it  is  listed. 


How  a  10  per  Cent  Commission  Boosted  One 

Company's  Appliance  Sales 

A  large  New  England  company  whose  low  level  of 
sales  occurred  last  month  nevertheless  increased  its 
business  more  than  200  per  cent  compared  with  the  pre- 
ceding year  by  offering  its  employees  a  commission  of 
50  cents  for  any  device  selling  at  $5,  with  a  percentage 
increasing  from  5  per  cent  upward  acording  to  the  value 
of  the  appliance.  Outside  salesmen  are  sometimes  em- 
ployed by  this  company  on  a  10  per  cent  commission 
basis,  as  well  as  a  bonus  award  of  $1.50  per  kilowatt 
connected.  Thus,  if  the  selling  price  of  a  flatiron  is 
$2.50,  the  commission  would  be  25  cents;  the  consump- 
tion being  500  watts,  a  further  75-cent  commission 
would  be  allowed. 


Results  of  a  Ten-Day  Wiring  Campaign 

The  Colchester  (Conn.)  Electric  Light  Company  re- 
cently ran  a  ten-day  house-wiring  campaign,  offering  to 
install  three  outlets,  complete  with  fixtures  and  50-watt 
tungsten  lamps,  for  $14  cash.  Practically  all  of  the 
contracts  received  during  the  campaign  came  in  during 
the  last  three  days,  when  the  company  increased  the 
number  of  its  meter  customers  by  nearly  25  per  cent. 
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A  rim  il<      Cut  ( Kit  Cabinet 

etch  of  w  hich  La  i  epi  ■  • 

with  differs   from  the  ordinary    board  in  thai   the 

connections  bj    tneani    of  which  an   electrician   might 

rcuita   i  roro  one  meter  to  anot  her 

ealed  box.    The  fusei  for  main  linei 

and  branch  circuits,  however,  are  not    under  seal  and 


\l  rHOUGH    THE    FUSES    \KK   READILY    ACCESSIBLE,   THE   CIRCUIT 
CONNECTIONS    ARE    SKA  LED 

may  be  replaced  by  anyone  who  has  access  to  the  board. 
When  this  type  of  board,  which  was  designed  by  Nels 
Joleen  of  the  Commonwealth  Edison  Company  of  Chi- 
cago, is  used,  the  custody  of  the  seal  is  generally  taken 
by  some  of  the  lighting  company's  own  employees.  This 
thieflless  cut-out  cabinet  can  be  constructed  in  a  manner 
that  is  quite  inexpensive. 


Safety  Stickers  on  Customers'  Bills  at 

Toledo,  Ohio 

The  centra]  safety  department  of  « ti«-  Doherty  com- 
panies has  been  waging  a  Bafet)  campaign  particularly 
directed  to  attract  the  interesl  of  children.  The  method 
has  been  to  issue  a  sticker  that  lb  affixed  to  customers' 


©Help  us  to  Prevent  Accidents 
Be  Careful  First 
Let  the  Children  Help  Also 

Don't    touch   any   wire    In   the   street    or   hanging   from 

a  tree   or   pole. 
Don't    touch   or   swing  on  a   street    lamp   rope. 
Don't    touch   or  attempt    to   fix    etreet    lamps;    notlfj 

the   electric   company. 
Don't   climb  poles   or   street    towers   on   which   there 

are   wires. 
Don't   stand   under   a   pole   or  a    tower   where    linemen 

are   working. 
Don't   fasten   clothes    lines   or   any   wires    to   elec- 
tric   light   or    telephone   poles   or    towers. 
Don't   have   your   hands   wet    or   on  any   metal    In   the 

bathroom  when  you   turn   the    lights   on  or   off. 
Don't   go   near  man  holes   or   trenches    in   the   street 

even   though   there   are   guard    rails   around    them. 
Don't    throw   string   or    rope   over   wires. 

THE  TOLEDO  RAILWAYS  &  LIGHT  CO. 


TO  TEACH   THE  CHILDREN  TO  BE  CAREFUL 

bills.  This  sticker  contains  advice  against  inviting  acci- 
dents in  such  ways  as  by  touching  fallen  wires  and  other 
adventures  into  which  juvenile  curiosity  may  lead.  A 
sample  of  the  sticker  as  used  by  the  Toledo  Railways  & 
Light  Company  is  reproduced  on  this  page. 


The  Electrically  Heated  Restaurant  Coffee  Urn 

The  Sparta  Gas  &  Electric  Company,  Sparta,  111.,  is 
deriving  an  income  of  $3.50  per  month  from  each  of  two 
electrically  heated  coffee  urns  in  service  in  local  restau- 
rants. The  electrical  equipment  of  these  coffee  urns  is 
of  home  manufacture,  ordinary  gas-heated  urns,  ac- 
cording to  Cale  Gough,  manager  of  the  Sparta  Gas 
&  Electric  Company,  having  been  fitted  with  electric 
disk-stove  heaters  at  a  cost  of  about  $9  each. 


A  Profitable  Variation  of  the  Usual  Temporary  Street  Festoon 

— a  Plan  by  Which  Each  Merchant  Contributed  to 

the  Distinctiveness  of  His  Own  Display 

In  many  towns  and  cities  it  has  become  the 
custom  when  a  civic  celebration  of  any  sort  is 
held  for  the  local  central-station  company  to 
erect  festoons  of  lamps  across  the  streets  from 
curb  to  curb.  Sometimes  the  local  merchants' 
association  pays  for  this  lighting,  and  some- 
times the  central-station  company  stands  the  ex- 
pense and  charges  it  to  advertising.  But,  re- 
gardless of  the  way  the  details  are  arranged, 
the  individual  merchant  generally  feels  that  the 
benefit  to  his  particular  business  from  the  dis- 
play lighting  is  insignificant. 

Having  sensed  this  feeling,  the  officials  of 
the  Massillon  (Ohio)  Electric  &  Gas  Company 
decided  to  vary  the  plan  for  the  decorative 
lighting  to  be  put  up  for  a  civic  celebration  this 
winter.  Accordingly  it  was  proposed  to  the  Re- 
tail Board  of  the  Chamber  of  Commerce  that 
each  merchant  use  streamers  of  lamps  to  deco- 
rate his  store  front  in  any  manner  which  seemed 
to  him  most  fitting.  Stress  was  laid  on  the 
fact  that  each  merchant  might  use  his  own  in- 
dividual design  for  his  store.  The  merchants' 
board  approved  the  plan  and  appointed  a  com- 
mittee to  help  the  central-station  company  to  get 
the  business. 

A  total  of  6000  lamps  was  used  for  the  fes- 
toons put  up  on  this  occasion,  and  each  merchant 
willingly  paid  for  his  part  of  the  lighting.     When  the  celebration 
was  over  the  merchants  reported  receipts  25  per  cent  greater  than 
ever  before  for  the  same  period. 


STORE-FRONT 
STREAMERS  TOOK 
THE  PLACE  OF 
CURB  FESTOONS 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


High-Tension  Cable  Tests 

The   Use   of   Direct    Current    for    Testing    Alternating-Current 
Cables — Apparatus  and  Connections  Used 

WHEN  a  cable  has  been  laid  it  is  advisable  to 
check  by  test  its  dielectric  strength,  since  the 
measurement  of  the  insulation  resistance,  for 
instance,  would  not  permit  definite  conclusion  as  to  the 
dielectric  strength.  With  low-pressure  cables  there  is 
no  difficulty,  but  with  high-tension  cables  and  cables  of 
great  length  the  test  becomes  complicated.  The  ap- 
parent power,  and  in  consequence  the  dimensions,  of 
the  required  transformer  increase  as  the  square  of 
the  testing  voltage  and  directly  as  the  total  capacity  of 
the  cable,  and  very  soon  the  dimensions  reach  such  a 
size  as  to  make  transportation  of  the  transformer  diffi- 
cult. It  is  for  this  reason  that  it  has  been  proposed  to 
use  direct  current  for  testing  high-tension  alternating- 
current  cables  in  position,  because  apparatus  of  small 
power  and  moderate  dimensions  can  be  employed. 
While  during  the  last  few  years  notices  have  appeared, 
chiefly  in  French  and  German  electrical  engineering 
journals,  on  Delon's  apparatus  designed  for  this  pur- 
pose, probably  the  fullest  information  on  this  subject 
is  contained  in  a  paper  read  on  Feb.  10,  1916,  by  0.  L. 
Record  before  the  (British)  Institution  of  Electrical 
Engineers  and  published,  abstracted,  in  the  London 
Electrician  of  Feb.  11,  1916. 

The  principle  of  the  Delon  apparatus  is  indicated  in 


brushes  are  placed  at  the  extremities  of  two  diameters 
which  are  perpendicular  to  the  axis  of  the  disk.  Two 
of  the  adjacent  brushes  are  joined  together  and  con- 
nected to  one  of  the  secondary  terminals  of  the  trans- 
former. The  other  two  brushes  are  connected  each  to 
an  apex  of  the  triangular  group  of  condensers  to  be 
charged,  the  other  apex  being  joined  to  the  second  ter- 
minal of  the  transformer. 

The  disk  is  driven  by  means  of  a  synchronous  motor 
fed  from  the  alternating-current  circuit  which  fur- 
nishes the  high-tension  current  by  means  of  the  trans- 
former. The  group  of  fixed  brushes  can  be  placed  at  a 
convenient  angle  to  allow  of  their  coming  opposite  the 
moving  conductor  at  the  moment  of  maximum  voltage. 
The  condenser  (cable)  C,  to  be  charged  and  the  two 
auxiliaries  C„  and  Ct  form  a  triangle  of  which  the  apexes 
are  connected  to  the  brushes  a  and  b  and  to  the  trans- 
former. 

At  the  outset,  the  synchronous  motor  being  started, 
if  the  primary  circuit  of  the  transformer  is  closed,  the 
moving  conductor  T  passes,  say,  first  of  all  between  the 
pair  of  fixed  brushes  b  and  d  (+).  The  condenser  C„ 
takes  a  charge  which  depends  on  the  self-induction  of 
the  transformer  and  the  maximum  voltage  of  the  sec- 
ondary current.  The  other  two  capacities  C,  and  C2 
take  a  charge  such  that  the  sum  of  their  potentials  U1 


FIG.    1 — ARRANGEMENT   OF   APPARATUS 


FIG.  2 — CONNECTIONS  WITH  CONDENSERS     FIG.  3 — CONNECTIONS  FOR  TWO-CORE  CABLE 


Fig.  1,  in  which  the  condenser  C2  represents  the  cable 
to  be  tested.  The  feature  is  a  high-tension  contact 
maker  which  charges  condensers  by  making  at  each  half 
period  a  connection  through  a  short  spark  between  the 
transformer  and  condenser  to  be  charged.  By  means 
of  a  suitable  arrangement  the  contact  is  made  at  the 
moment  when  the  emf .  is  at  its  maximum  value,  and  by 
means  of  auxiliary  condensers  the  voltage  of  one-half 
period  is  added  to  that  of  the  other,  with  the  result  that 
finally  the  principal  condenser  (or  cable)  is  charged  to 
a  pressure  double  the  maximum  of  the  alternating  cur- 
rent employed. 

The  contact  maker  formed  by  a  conductor  T  embedded 
in  an  ebonite  disk  revolves  round  a  spindle  perpendicu- 
lar to  the  plane  of  the  disk.  Four  fixed  brushes  are 
placed  a  very  short  distance  from  the  disk  in  such  a 
manner  as  almost  to  make  contact  with  the  conductor 
when    the    latter    passes    between    them.      These    four 


and  U,,  is  equal  to  the  potential  U0  of  the  condenser  C0. 
At  the  following  half  period  it  is  the  condenser  C, 
which  is  directly  connected  to  the  secondary,  and  as  the 
direction  of  the  current  is-  changed  this  condenser  is 
charged  in  the  same  direction  as  in  the  previous  case. 
The  capacity  C0,  on  the  contrary,  receives  a  charge  in 
the  opposite  direction  to  the  first.  As  a  result,  the 
capacity  (cable)  C2,  which  is  the  one  that  it  is  desired 
to  charge  up  to  a  high  potential,  receives  charges  which 
are  always  in  the  same  direction  whatever  the  position 
of  the  moving  conductor.  The  quantity  of  electricity 
supplied  at  each  contact  will  then  charge  simultaneously 
one  of  the  two  auxiliary  condensers  in  parallel  with  the 
group  formed  by  the  secondary  auxiliary  condenser  and 
the  capacity  C,.  As  the  time  during  which  contact  is 
established  between  the  transformer  and  the  capacities 
is  very  short,  and  as,  moreover,  the  self-induction  of 
the  secondary  of  the  transformer  is  considerable,  the 
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quantitj  of  electricity   thai  can  be  Introduced  Into  the 
i;  half  period  la  limited,  but  the  rep<  I  i1  Ion 

the  phenomen rapid  thai  at  the  end  of  ■  rele 

tivelj    short   time  the  capacity  C    reachea  e  potential 
equal  t<>  twice  the  maximum  pressure  of  the  alternating 
current,    in  practice  the  charging  up  la  effected  In 
than  a  minute  of  a  frequency  of  fifty     thai  is,  in  less 
than  6000  *  ontacte. 

The  whole  of  the  apparatus  la  contained  in  a  hand 
cart,  the  total  weighl  of  which  is  jusl  over  half  a  ton, 

thai    it    is  quite  easy    tor  two  men   to  handle  it.     The 

transformer  la  Furnished  with  two  primary  windings, 
which  can  be  placed  in  parallel  or  series,  allowing  a 
voltage  o\'  15,000  or  80,000  t"  !"•  obtained  on  the  sec- 
ondary with  a  pressure  of  1  10  volts  on  tin-  primary  side. 

With   this  apparatus   it   is  therefore  possible  to  tei  I 

cables     up    to    approximately     2  X  30,000  X  1-4 — i.e., 

"ii  volta    ami  by  increasing  the  primary  voltage  it 

is  possible  to  test  up  to  100,000  volts. 

With  regard  to  the  method  of  testing,  either  the  two 
auxiliary    condensers    can    be    used,    or    in    the    case    of 

multi-core  cables  they  can  be  dispensed  with,  one  or  two 
o(  the  conductors  and  the  lead  sheath  taking  their  place. 
Fig.  2  shows  the  connections  with  the  condensers. 

Fig.  S  shows  the  connections  for  a  two-core  cable.  In 
this  case  one  of  the  conductors  of  the  cable  is  subjected 
to  a  pressure  always  of  the  same  sign  and  equal  to  the 
maximum  positive  value  of  the  alternating  emf.,  viz., 
-\-E\  2,  and  the  other  to  a  pressure  equal  to  the  maxi- 
mum negative  value,  viz.  —  E^/2,  so  that  there  is  at 
any  instant  between  the  two  conductors  under  test  a 
difference  of  potential  equal  to  double  the  maximum 
voltage,  viz.,  2Ey/2~. 

As  to  the  direct-current  voltage  to  be  used  in  the  test, 
the  experience  of  Laporte  has  shown  that  a  continuous 
potential  will  only  produce  the  same  break-down  effect 
as  an  alternating  potential  of  one-third  to  one-fourth 
its  value,  while  one  would  have  expected  the  ratio  V^ 
to  1.  These  are  merely  the  results  of  laboratory  tests, 
and  the  author  fully  recognizes  that  practical  engineers 
will  perhaps  only  accept  them  for  what  they  are  worth. 
They  are,  however,  confirmed  by  other  results  obtained 
in  practice.  "Various  objections  have  been  raised  to 
the  method.  For  instance,  some  engineers  think  that 
the  causes  of  puncture  of  cables  are  quite  different  with 
alternating  current  from  what  they  are  with  continuous 
current.  Also  that  the  test  gives  a  false  security  and 
that  in  specifying  a  continuous-current  test  new  condi- 
tions are  imposed  on  the  manufacturer,  conditions  which 
are  quite  useless  from  the  point  of  view  of  the  service 
for  which  the  cables  are  required.  It  appears,  however, 
a  simple  matter  to  establish  the  relation  between  the 
alternating  and  continuous  pressures  which  will  produce 
the  same  disruptive  effect.  Objections  would  disappear 
if  a  definite  test  pressure  were  agreed  upon." 


Generators,  Motors  and   Transformers 
Currents  in  the  Axles  of  Dynamo-Electric  Machines. 

p.    Girault. — In    the    continuation    of    his    former 

papers  on  the  subject,  the  author  gives  the  results  of  a 
further  extension  of  the  mathematical  theory  on  the 
way  in  which  direct  currents  are  produced  in  the  axles 
of  dynamo-electric  machines. — Bull,  de  la  Soc.  Internat. 
des  Elec,  November,  1915;  in  abstract  in  La  Revue 
Elec,  Jan.  7,  1916. 

Heating  of  Motors. — Maurice  d'Aste. — A  study  of 
the  heating  of  electric  motors  or  other  electrical  appa- 
ratus in  operation.  The  author  first  considers  the  motor 
as  an  isothermic  body.  He  then  considers  the  stator 
and  the  rotor  separately,  and  investigates  how  they 
react  on  each  other  with  respect  to  heat.     The  results 


are  applied  to  consideration  of  a  motor  in  operation 
and    curves    are    developed     lor    a    traction     motor.      La 

I, iinn,  n   Else.,  Jan.  19,  1916. 

Generation,  Transmission   and    Distribution 
Thre<  Phase  Induction  Motors  Used  on  Single-Phasi 

Circuits.  M.  ROS&NBAUM. — In  many  districts,  owing  to 
the  preponderance  of  lighting  load  during  the  initial 
Btages    of    development,    the    only    available    supply    is 

single  phase  alternating  current.  The  author  shows 
how  on  such  single-phase  circuits  three-phase  motors 
Can  be  used  advantageously  so  that  when  later  the  supply 
system  is  changed  to  three-phase  no  scrapping  of  motors 
is  necessary.  The  method  consists  in  the  artificial  pro- 
duction of  a  slightly  unsymmetrical  and  unbalanced 
three-phase  circuit  by  the  employment  of  what  is  termed 
a  master  motor,  this  master  motor  being  a  three-phase 
machine  acting  as  a  transformer  and  converting  the 
single-phase  supply  to  a  three-phase  system.  This  mas- 
ter motor  can  at  the  same  time  be  usefully  employed  to 
drive  machinery ;  but  just  as  in  the  case  of  a  synchron- 
ous motor,  which  can  be  employed  usefully  and  also  to 
improve  the  power-factor  of  a  system,  so  here  there  is 
a  limit  to  the  output  in  each  case,  and  the  greater  de- 
mand there  is  on  the  motor  as  a  transformer  the  less 
power  there  is  available  for  direct  driving  of  machines. 
A  master  motor  is  essential  for  the  initial  production 
of  this  artificial  three-phase  system,  but  once  several 


Rotor  of  Master  Motor 
U  X 


THREE-PHASE   MOTOR   CONNECTED   TO   SINGLE-PHASE   SOURCE  TO 
MAINTAIN    THREE-PHASE    SUPPLY   FOR   OTHER    MOTORS 

single-phase  motors  are  connected  to  this  system  each 
and  every  one  serves  as  a  transformer,  and  no  one 
machine  need  be  directly  employed  for  the  transforma- 
tion, the  transformer  action  taking  place  with  those 
machines  which  are  only  lightly  loaded  directly  and  sup- 
plying those  machines  which  are  fully  loaded.  For  this 
reason,  once  the  system  is  started,  no  one  machine  need 
necessarily  be  employed  as  a  master  motor,  since  each 
and  every  one  can  be  made  to  serve  in  this  capacity.  It 
is,  however,  usual  to  employ  a  particular  machine  for 
this  purpose  of  a  size  sufficient  for  the  needs  of  the 
network,  which,  practically,  can  be  assumed  to  be  fully 
loaded.  The  master  motor  consists  of  an  ordinary 
three-phase  machine,  the  stator  of  which  is  shown  on 
the  left  hand  of  the  cut.  This  machine  is  started  up  as 
a  single-phase  induction  motor  from  the  single-phase 
supply.  The  third  phase  completes  the  three-phase  sup- 
ply. The  production  of  the  three-phase  supply  can  be 
explained  as  follows:  At  the  right  of  the  illustration 
is  shown  the  rotor  of  this  master  motor,  which  can 
be  divided  into  two  stationary  zones  of  conductors  at 
right  angles  and  bounded  by  ab,  cd,  and  uv,  xy  re- 
spectively. The  flux  due  to  the  single-phase  current  in 
windings  1  and  2  of  the  stator  will  be  a  pure  single- 
phase  alternating  one  along  the  axle  A-B  at  right 
angles  to  the  third  phase.  This  flux  along  A-B  is  shown 
in  the  right-hand  diagram,  and  has  two  effects  as  the 
rotor  revolves.  On  the  conductors  in  zone  uv,  xy,  a 
transformer  action  takes  place.     The  belt  between  ab 
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and  cd  is  subjected  to  a  rotational  effect.  These  two 
stationary  zones  will  have  emfs.  induced  in  them  at 
right  angles  to  one  another,  and  thus  the  current  flow- 
ing will  also  be  90  deg.  out  of  phase,  since  the  internal 
characteristics  of  the  rotor  for  these  two  zones  will  be 
the  same.  These  currents  give  rise  to  a  rotating  mag- 
netic field  which,  cutting  the  stator  circuit,  produces 
the  three-phase  supply  necessary.  A  large  master 
motor  is  advantageous  where  a  fairly  high  starting 
torque  is  required.  The  author  discusses  the  relation- 
ship between  the  output  of  the  motor  as  a  single-phase 
machine  and  when  used  in  conjunction  with  a  master 
motor  and  gives  load  curves.  The  article  is  illustrated 
by  numerous  diagrams. — London  Electrician,  Feb.  18, 
1916. 

Installations,  Systems  and  Appliances 

The  Italian  Electrical  Industry. — Guido  Semenza. — 
A  brief  note  on  his  presidential  address  before  the 
Italian  Electrotechnical  Association.  Taking  as  the 
starting  point  the  fact  that  the  rules  and  standards  of 
the  German  Association  of  Electrical  Engineers  have 
hitherto  prevailed  in  Italy,  he  outlined  the  history  of 
the  native  Italian  industry  and  set  forth  the  reasons 
why,  after  a  brilliant  beginning,  it  had  to  surrender  its 
arms  in  face  of  foreign  competition,  aided  by  the  expan- 
sionist German  policy,  together  with  the  irrationality 
of  the  protection  afforded  by  the  import  duties  and  the 
hostility  springing  from  the  fact  that  Italy  in  the  past 
had  been  dominated  by  the  fetish  for  foreign  goods. 
When  the  war  broke  out  it  was  found  how  profoundly 
German  influence  had  taken  possession  of  the  Italian 
market,  and  the  association  has  therefore  assumed  the 
task  of  seeing  whether  it  will  not  be  convenient  to  pro- 
mote an  agitation  so  that  the  electromechanical  industry 
may  attain  to  that  development  which  is  its  due.  The 
manufactures  of  the  industry  are  precisely  those  which 
utilize  hydraulic  power,  which  is  to-day  a  very  important 
branch,  as  it  supplies  the  Italians  with  motive  power. 
But  serious  difficulties  stand  in  the  way  of  progress, 
including  those  of  the  import  duties,  which,  instead  of 
dealing  with  heavy  machines  according  to  weight  as  at 
present,  ought  to  be  applied  on  an  ad  valorem  basis. 
The  next  duty  of  the  association  will  be  in  the  direction 
of  endeavoring  to  persuade  the  government,  the  pro- 
vincial authorities,  the  town  councils  and  the  large  com- 
panies that  it  would  be  appropriate  to  give  a  clear 
preference  to  machinery  constructed  in  Italy.  It  is 
necessary  for  the  machinery  and  materials  to  be  of  high 
quality  and  to  be  able  to  vanquish  foreign  competition. 
There  has,  however,  hitherto  been  very  little  co-opera- 
tion between  science  and  industry  in  Italy,  whereas  the 
German  industry  had  reached  its  present  degree  of 
perfection  by  the  application  of  science  to  all  industrial 
processes.  The  association  intends  in  a  short  time  to 
issue  Italian  rules  and  standards  for  the  construction 
of  machinery,  which  should  have  the  effect  of  improving 
the  types  made.  These  rules  will  be  known  as  those  of 
the  Electrotechnical  Italian  Association,  and  will  be  in 
opposition  to  those  of  the  German  association,  if  assist- 
ance is  rendered  by  the  government,  the  professors,  the 
consulting  engineers  and  the  manufacturers. — London 
Elec.  Review,  Feb.  18,  1916. 

Wires,  Wiring  and  Conduits 

High-Tension  Cables  with  Zinc  Conductors. — Leon 
Lichtenstein. — Since  zinc  has  come  into  extended  use 
as  a  substitute  for  copper  for  electric  conductors  in 
Germany  during  the  present  war,  fear  has  been  ex- 
pressed that  in  case  of  a  serious  short-circuit  the  zinc 
conductors  may  melt  or  evaporate  for  a  considerable 
length  of  line  or  may  deteriorate  into  an  allotropic  form 
of  zinc  and  disintegrate  into  powder.    The  author  gives 


results  of  a  series  of  tests  which  show  that  these  fears 
are  unwarranted. — Elek.  Zeit.,  Jan.  6,  1916. 

Artificial  Insulating  Materials. — An  illustrated  ar- 
ticle describing  briefly  various  artificial  insulating  ma- 
terials made  by  different  companies. — London  Electri- 
cian, Feb.  4  and  11,  1916. 

Suspension  Insulators. — W.  Petersen. — An  illus- 
trated article  on  measurement  of  the  distribution  of 
tension  over  the  different  portions  of  a  suspension  in- 
sulator.— Elek.  Zeit.,  Jan.  6  and  13,  1916. 

Electrophysics  and  Magnetism 

The  Initial  Conditions  of  the  Corona. — Jakob  Kunz. 
— A  brief  abstract  of  an  American  Physical  Society 
paper  giving  a  description  of  the  numerous  phenomena 
which  are  connected  with  the  corona  discharge.  The 
difference  between  positive  and  negative  electricity  ap- 
pears in  electrical,  optical,  mechanical  and  probably 
chemical  effects.  The  thickness  of  the  luminous  layer 
is  shown  to  be  independent  of  the  radius  of  the  wire.  A 
certain  amount  of  energy  will  have  to  be  accumulated 
before  the  luminous  discharge  appears.  This  assump- 
tion leads  directly  to  the  law  that  the  critical  electric 
force  at  the  surface  of  the  wire  is  inversely  propor- 
tional to  the  square  root  of  the  radius  of  the  wire.  The 
constants  in  this  relation  are  different  for  the  positive 
and  the  negative  corona.  By  means  of  the  theory  of 
ionization  by  collision  the  influence  of  the  pressure  can 
be  accounted  for.  — Phys.  Review,  February,  1916. 

Cathode  Fall  with  Glow  Current  in  Hydrogen. — W. 
L.  Cheney. — Skinner  has  recently  developed  a  theory 
of  the  cathode  fall  in  gases  which  suggests  that  with  a 
plane  cathode  the  "normal"  current  density  should  be 
proportional  to  the  square  of  the  gas  pressure,  provided 
that  the  number  of  mean  free  paths  of  the  electrons 
from  the  cathode  to  the  point  of  minimum  gradient  in 
the  negative  glow  is  the  same  for  all  pressures.  In 
measurements  made  with  aluminum  and  steel  cathodes 
in  hydrogen  both  of  these  conditions  were  found  to 
exist.  The  author  has  extended  this  investigation  to 
other  metals.  The  "normal"  current  density  at  the 
cathode  was  measured  in  hydrogen  with  aluminum, 
steel,  nickel,  zinc  and  platinum  as  cathodes,  and  was 
found  in  all  cases  to  be  proportional  to  the  square  of 
the  gas  pressure.  The  number  of  mean  free  paths  of 
the  electrons  from  the  cathode  to  the  point  of  minimum 
gradient  in  the  negative  glow  was  measured  for  these 
metals  under  the  same  conditions  and  found  to  be  in- 
dependent of  the  gas  pressure. — Phys.  Review,  Feb- 
ruary, 1916. 

Units,   Measurements  and   Instruments 

Organization  of  Scientific  Research. — J.  A.  Fleming. 
— A  lecture  before  the  Royal  Society  of  Arts  in  London. 
The  author  discusses  first  the  methods  of  scientific  re- 
search and  the  means  for  conducting  such  research, 
and  finally  deals  with  the  training  of  research  men.  He 
recommends  that  Great  Britain  should  have  a  "properly 
complete  scientific  intelligence  department."  The  dif- 
ferent agencies,  committees  and  institutions  which  have 
been  endeavoring  to  supply  scientific  information  as  to 
manufactures  should  have  as  their  resultant  a  single 
organization,  the  function  of  which  should  be  to  collect 
and  distribute  all  possible  information  concerning  the 
mode  of  manufacture  and  cost  of  production  and  infor- 
mation concerning  the  patent  position,  if  any,  of  all  the 
appliances  and  materials  used  in  scientific  research. 
Such  a  scientific  intelligence  and  information  bureau 
might  need  subsidizing  at  the  start,  but  it  might  be 
possible-  later  on  to  make  it  self-supporting  by  the  sub- 
scription of  firms  and  persons  who  desired  information 
on   particular   matters. — London   Electrician,    Feb.    18, 
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of  the  various  variel  i  eleniuxn, 

allowed  bj   •  discussion  of  the  effects  of 

it,  the  dependence  of  sensitiveness  on  wave-length, 

end  the  measurement  of  sensitiveness,     in  the  latter 

part  of  the  article  will  be  given  some  accounl  of  the 

theories  which  have  been  put   forward  to  account  for 

these  tacts.  hi  Conclusion,  sonic  details  of  construc- 
tion are  t«>  be  given  and  applications  are  briefly  to  be 
described. — London  Electrician,  F*eb.   LI,   L916. 

Telegraphy,  Telephony  and  Signals 
Theory  of  the  Coherer.    E2.  Bbanly.     a  paper  on  the 

conductivity  of  a  thin  layer  of  air  between  two  metallic 
surfaces.  It  is  generally  assumed  that  when  a  coherer 
is  rendered  conducting  by  electromagnetic  waves  this 
is  due  to  the  formation  of  conducting  bridges.  Various 
observations  have  so  far  prevented  the  author  from 
accepting  this  view.  He  assumes  a  conductivity  proper 
of  the  dieleetric  itself  when  this  is  a  sufficiently  thin 
layer.  Former  experiments  by  him  on  solid  and  liquid 
conductors  were  in  favor  of  this  view.  The  results  of 
his  new  experiments  appear  to  show  that  it  is  the  con- 
ductivity of  the  gas  layer  to  which  the  operation  of 
the  coherer  is  due. — La  Revue  Elec,  Jan.  7,  1916  (pub- 
lished Feb.  18,  1916). 

Miscellaneous 
Protection  from  Roentgen  Rays. — A  note  on  a  re- 
cent discussion  before  the  Roentgen  Society  in  London. 
Sidney  Russ  pointed  out  that  although  X-ray  dangers 
are  becoming  less  formidable,  owing  to  the  more  gen- 
eral knowledge  of  the  peril,  yet  at  the  same  time  the 
neglect  of  precautions  was  all  the  more  serious  on  ac- 
count of  the  increasing  power  of  X-ray  outfits.     The 


X  ray  outfit  of  the  most  modern  type  is  capable  of  fifty 
times  greater  power  than  the  ordinary  outfit  of  ten 
years  RgO.  He  and  other  speakers  suggested  that  cer- 
tificates of  safety  should  be  given  with  X-ray  appa- 
ratus. 11.  E3.  Donnithorne  showed  that  even  protective 
devices  themselves  might  be  a  source  of  danger,  in- 
tancing  a  couch  which  was  furnished  with  a  protective 
metal  surface  at  a  certain  angle  which  the  X-ray  beam 
was  just  able  to  graze.  The  incident  radiation  was 
thereupon  increased,  and  this  he  attributed  to  the 
generation  Of  secondary  rays  from  the  metal  itself.  P. 
Bailey  said  that  his  own  practice  was  to  shelter  himself 
behind  a  large  screen,  the  upper  third  of  which  con- 
sisted of  lead  glass,  and  also  to  inclose  his  tube  in  a 
large  lead-glass  bulb.  In  this  way  the  operator  could 
hardly  receive  any  direct  X-rays  at  all,  but  he  still  re- 
mained subject  to  the  ionized  atmosphere  of  the  X-ray 
room  and  its  possible  dangers.  W.  Harwood  Nutt  said 
that  some  X-ray  workers  were  returning  from  the  seat 
of  war  with  very  bad  ulcers  on  the  arms  and  hands,  and 
he  did  not  believe  that  any  man  could  protect  himself 
adequately,  however  much  he  was  clothed  with  aprons 
and  gloves,  etc.,  unless  the  tube  also  was  inclosed.  The 
effects  of  atmospheric  ionization  might  be  overcome  by 
efficient  ventilation,  using  two  electric  fans,  one  draw- 
ing the  air  into  the  room  and  the  other  drawing  it  out. 
Herschel  Harris  thought  that  the  great  fault  was  in  the 
glass  supplies  for  protective  purposes.  It  was  often 
not  lead  glass  nor  X-ray-proof  at  all,  and  the  makers 
should  be  asked  in  all  cases  to  notify  their  customers 
as  to  the  quality  of  the  glass  they  supplied. — London 
Elec.  Review,  Feb.  11,  1916. 

Fatal  Electrical  Accident. — Details  of  an  accident  at 
Eastbourne,  England,  in  which  a  motor  car  collided  with 
an  electric  switch  pillar  causing  the  death  of  two  men. 
— London  Electrician,  Feb.  11,  1916. 


Book  Reviews 

Deutscher  Kalender  fur  Elektrotechniker.  Edited 
by  G.  Dettmar.  Munich  and  Berlin:  R.  Olden- 
bourg.  672  pages,  226  illus.  Price,  3.50  marks. 
The  thirty-third  annual  edition  of  a  well-known  and 
useful  pocket-book.  Actually,  in  course  of  development, 
the  book  has  reached  overcoat-pocket  size,  and  even  then 
it  has  had  to  be  accompanied  by  a  second  section  for  the 
shelf  as  a  supplement  to  the  vade  mecum  first-section 
pocket-book.  The  subjects  dealt  with  in  the  pocket- 
book  are  the  following:  Tables,  units,  magnetism,  elec- 
tricity, measurements,  machines,  transformers,  appa- 
ratus, central  stations,  lighting,  motors,  public  utilities, 
rules  and  standards.  The  book  has  been  carefully  pre- 
pared and  is  one  of  the  standard  German  publications 
of  the  electrical  engineering  industry.  Being  edited 
by  the  general  secretary  of  the  Verband  Deutscher  Elek- 
trotechniker, it  is  regarded  as  an  annual  official  organ 
of  that  body.  The  rules  for  the  resuscitation  of  persons 
rendered  unconscious  by  electric  shock  seem  to  need 
revision.  The  advocated  method  of  practising  artificial 
respiration  is  the  old  and  laborious  Sylvester  method, 
which  was  standard  also  in  America  until  a  few  years 
ago.  At  present  the  American  method  is  the  more  re- 
cent, more  efficient  and  much  more  convenient  Schaefer 
method,  standardized  by  the  National  Electric  Light 
Association. 


Annuaire  pour  l'An  1916,  Publie  par  le  Bureau  des 
Longitudes.       Paris:       Gauthier-Villars     et     Cie. 
900  pages,  illustrated.    Price,  1.50  francs. 
The  present  issue  of  this  yearly  publication  of  the 

Bureau   des  Longitudes  appeals  to  the  wide  circle  of 


readers  anxious  to  know  the  latest  results  obtained  in 
the  various  branches  of  knowledge,  whether  depending 
on  measurements  made  in  the  laboratory  or  on  observa- 
tions in  the  observatory.  The  chemist  will  find  in  the 
present  volume  tables  of  atomic  weights,  specific  heat, 
and  density  of  gases  and  liquids,  as  well  as  of  metals 
and  minerals.  The  students  of  physics  will  be  glad  to 
refer  to  some  recent  work  on  the  electromotive  force  of 
primary  cells  and  the  dielectric  constant  of  various 
substances ;  also  to  the  magnetic  chart  of  France  for  the 
epoch  of  Jan.  1,  1911.  M.  Deslandres  contributes  a 
paper  of  fourteen  pages  on  the  physics  of  the  sun  and 
M.  Bigourdan  one  of  eighty-one  pages,  with  forty  illus- 
trations, on  the  mean  barometric  pressure  and  the  pre- 
vailing winds  of  France.  On  page  248  reference  is  made 
to  the  discovery  by  Galileo  of  four  of  Jupiter's  satel- 
lites in  January,  1610,  to  which  five  others  have  been 
recently  added,  one  by  Melotte  at  Greenwich  and  four 
others  by  Barnard  (one),  Perrine  (two)  and  Nichol- 
son (one)  at  the  Lick  Observatory.  The  number  of  as- 
teroids registered  to  date  is  given  as  778  on  page  256. 
An  interesting  account  of  the  composition  of  the  at- 
mosphere at  different  altitudes  up  to  100  km.  (63  miles) 
will  be  found  in  M.  Bigourdan's  paper  on  barometric 
pressure. 


Books  Received 

Wireless  Transmission  of  Photographs.  By  Marcus 
J.  Martin.  London:  The  Wireless  Press,  Ltd.  118 
pages,  62  illus.     Price,  2s.  6d. 

House  Wiring.  By  Thomas  W.  Poppe.  New  York: 
The  Norman  W.  Henley  Publishing  Company.  126 
pages,  95  illus.     Price,  50  cents. 
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F.  A.  Darst  has  been  appointed  super- 
intendent of  the  Beloit  (Kan.)  light  and 
water  department. 

George  F.  Quinan  has  been  appointed 
engineer  of  the  Puget  Sound  Traction, 
Light  &  Power  Company,  Seattle, 
"Wash.,  and  will  head  the  new  engineer- 
ing department  of  the  company,  with 
L.  A.  Wallon,  S.  C.  Lindsay  and  C.  R. 
Collins  as  assistant  engineers. 

T.  C.  McReynolds,  secretary-treas- 
urer and  general  manager  of  the 
Indiana  Railways  &  Lighting  Company, 
Kokomo,  Ind.,  has  been  absent  from  his 
office  since  last  October,  owing  to 
illness.  Mr.  McReynolds  recently  went 
tto  Phoenix,  Ariz.,  and  is  now  reported 
,to  be  improving. 

M.  C.  Rorty,  special  agent  for  the 
American  Telephone  &  Telegraph  Com- 
pany, New  York  City,  who  contributes 
to  this  issue  an  article  on  "Opportuni- 
ties for  Young  Electrical  Engineers  in 
the  Telephone  Field"  (page  654),  has 
liad  a  varied  experience  in  the  electrical 
and  telephone  fields  since  his  gradua- 
tion from  Cornell  in  1896.  After  a  year 
with  J.  G.  White  &  Company  as  fore- 
man of  construction  of  the  first  Niagara 
transmission  line,  Mr.  Rorty  entered 
the  employ  of  the  New  York  Telephone 
Company,  working  as  an  instrument 
installer,  troubleman  and  wire  chief 
until  1899,  when  he  took  up  circuit 
work,  factory  inspection,  development 
■engineering  and  traffic  engineering  for 
the  American  Bell  Telephone  Company. 
During  the  seven  years  from  1903  to 
1910  Mr.  Rorty  served  with  the  Pitts- 
burgh Bell  Telephone  Company  as  gen- 
eral traffic  superintendent,  general 
superintendent,  general  commercial 
superintendent  and  division  manager. 
From  1910  to  1915  he  acted  as  com- 
mercial engineer  for  the  American 
Telephone  &  Telegraph  Company,  and 
in  the  year  following  became  manager 
of  joint  telephone  arrangements  and 
assistant  to  the  vice-president  of  the 
Western  Union  Telegraph  Company. 
Mr.  Rorty  has  done  much  special  work 
in  connection  with  the  development  of 
central-energy  manual  and  automatic 
switchboards,  the  application  of  the 
mathematical  theory  of  probabilities  to 
traffic  problems,  the  development  of 
unit-cost  accounting  methods,  and  the 
■establishment  of  principles  of  telephone 
rates. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


E.  P.  Worden,  formerly  of  the  Fred 
M.  Prescott  Steam  Pump  Works,  Mil- 
waukee, Wis.,  has  been  appointed  chief 
engineer  for  Henry  R.  Worthington, 
Harrison,  N.  J. 

Archer  Walser,  engineer  of  the  Cia 
General  Electro  do  Brazil,  is  in  the 
United  States,  spending  a  few  weeks  at 
the  works  of  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Mr.  Walser 
plans  to  return  to  Rio  de  Janeiro  on 
April  1. 

Edward  A.  Hanft",  formerly  with  the 
engineering  department  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  Pittsburgh,  Pa.,  has  accepted 
a  position  with  the  Pennsylvania  Elec- 
trical &  Manufacturing  Company,  Ir- 
win, Pa.,  as  chief  engineer. 

P.  P.  Bourne,  formerly  chief  engineer 
of  the  Blake  &  Knowles  Steam  Pump 
Works,  East  Cambridge,  Mass.,  is  again 
associated  with  the  International  Steam 
Pump  Company,  in  connection  with  spe- 
cial engineering  work,  with  headquar- 
ters at  the  main  office,  115  Broadway, 
New  York. 

F.  W.  Scheidenhelm,  who  with  D.  W. 
Mead  has  opened  a  consulting  engineer- 
ing office  in  the  Equitable  Building, 
New  York  City,  has  been  engaged  in 
private  and  consulting  hydroelectric 
work  in  Pittsburgh,  Pa.,  for  a  number 
of  years.  Recently,  as  vice-president 
and  chief  engineer  of  the  Hydro-Elec- 
trical Company  of  West  Virginia,  he 
was  in  charge  of  the  Cheat  River  de- 
velopments of  that  company. 

Daniel  W.  Mead,  who  with  F.  W. 
Scheidenhelm  has  opened  a  consulting 
engineering  office  in  the  Equitable 
Building,  New  York  City,  has  been  in 
engineering  hydraulic  and  hydroelectric 
practice  about  thirty  years,  during  part 
of  which  time  he  was  engaged  in  con- 
struction contracting.  In  later  years 
he  has  had  a  consulting  engineering 
office  at  Madison,  Wis.,  in  addition  to 
fulfilling  the  duties  of  professor  of  hy- 
draulic and  sanitary  engineering  at  the 
University  of  Wisconsin.  In  1914,  as  a 
member  of  the  board  of  consulting  en- 
gineers acting  for  the  American  Red 
Cross  and  for  the  Chinese  Republic, 
Mr.  Mead  spent  some  months  in  China 
investigating  the  problems  of  flood  con- 
trol and  river  regulation  along  the  Huai 
River.  He  is  also  now  acting  as  con- 
sulting engineer  for  the  Miami  Con- 
servancy District,  which  is  handling  the 
problem  of  flood  protection  at  Dayton, 
Ohio.  As  an  author  Mr.  Mead  is  best 
known  for  his  book  on  "Water-Power 
Engineering,"  though  he  has  written  a 
number  of  other  books  and  many  pa- 
pers on  hydraulic  and  related  subjects. 
He  plans  to  divide  his  time  between 
Madison  and   New  York. 


Howard  Walker,  formerly  a  district 
superintendent  for  the  Ohio  Service 
Company  of  Coshocton,  Ohio,  has  been 
appointed  to  the  newly  created  po- 
sition of  general  superintendent  of  the 
Ohio  Service  Company's  properties. 
Mr.  Walker  will  have  charge  of  the 
operation  of  all  the  company's  prop- 
erties in  the  State  of  Ohio,  acting  in 
the  capacity  of  assistant  to  C.  H. 
Howell,  the  company's  manager. 


Obituary 

Robert  M.  Jones,  a  well-known  hydro- 
electric engineer  of  Denver,  Col.,  who 
died  March  1  at  Carlsbad,  N.  M.,  was  a 
pioneer  in  the  design  and  installation 
of  central-station,  street-railway  and 
hydroelectric  plant  work  in  the  West. 
In  1883  at  Laramie,  Wyo.,  he  built  the 
second  Edison  three-wire  central-sta- 
tion system  in  the  United  States,  fol- 
lowing this  with  the  construction  of  a 
number  of  lighting  and  railway  plants 
in  Western  states.  An  invention  of 
Mr.  Jones  about  1889  was  an  electric 
rotary  diamond  drill  which  pierced  hard 
dolomite  at  the  rate  of  4  in.  per  minute. 
During  the  1893  panic  Mr.  Jones 
financed  and  began  the  construction  of 
the  Big  Cottonwood  Stairs  hydroelec- 
tric plant  to  supply  power  to  Salt  Lake 
City.  This  station  contained  a  number 
of  original  features,  one  of  which  was 
the  direct  connection  between  the 
waterwheel  and  the  generator  mounted 
on  the  same  base  frame.  Later  Mr. 
Jones  built  the  "Jordan  Narrows"  plant 
south  of  Salt  Lake  City  and  the  plant 
of  the  Pike's  Peak  Power  Company, 
supplying  power  to  Victor  and  Cripple 
Creek,  Col.,  an  original  feature  of  which 
was  a  steel-faced  rock-filled  dam  100  ft. 
high.  Mr.  Jones  located,  designed  and 
partially  constructed  the  first  plant  of 
the  Nevada-California  Power  Company 
on  Bishop  Creek,  Cal.,  and  in  1903  made 
the  first  application  of  the  double-dis- 
charge-type Francis  turbine  in  this 
country  in  the  plant  of  the  Black  Hills 
Traction  Company  at  Spearfish,  S.  D. 
Since  1906  Mr.  Jones  had  been  in  con- 
sulting engineering  work  in  the  West 
and  in  Mexico.  He  had  recently  de- 
veloped a  process  for  making  hollow 
poles,  piles  and  pipe  from  reinforced 
concrete. 
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Single-Electrode  Electric  Furnaces  for  Making  and  Refining  Steel 


in  the  Electrical  World  of  Feb.  5,  L916,  then'  ap 
peared  an  article  entitled  "Electric  Furnaces  for  Pro- 
ducing Refined  Steel  Products,"  in  winch  mention  was 
made  of  the  adaptability  of  electrically  operated  fur- 
naces for  the  production  of  steel  castings  of  superior 
quality,  high-grade  steel  alloys  and  tool  steel.  Two 
types  of  Girod  furnaces  I  French  make)  were  also  de- 
scribed in  this  article. 

in  the  halftones  printed  on  this  page  single-phase 
single-electrode  furnaces  made  by  the  Snyder  Electric 
Furnace  Company,  53  West  Jackson  Boulevard,  Chicago, 
111.,  are  shown.  Of  all  geometric  shapes,  a  sphere  has 
the  largest  ratio  of  volume  to  surface,  and  for  that 
reason  the  Snyder  furnace  has  been  made  as  nearly 
spherical  as  possible.  Besides,  the  heat  loss  by  radiation 
from  the  furnace  is  proportional  to  the  outside  area  of 
the  furnace  body.  A  single  central  electrode  permits 
the  carrying  out  of  the  spherical  form,  and  with  its 
central  position  the  source  of  heat,  the  company  points 


the  apace  needed  for  charging  as  well  as  working  space. 
Alter  the  bath  is  melted  there  is  substantially  no  dif- 
ference, it  is  claimed,  in  temperature  between  the  dif- 
ferent parts.  This  is  said  to  be  due  to  a  considerable 
extent  to  the  motion  of  the  bath  caused  by  the  current, 
the  portion  of  the  bath  carrying  the  current  moving  so 
as  to  tend  to  increase  the  length  of  the  circuit,  and  thus 
causing  the  metal  to  circulate  from  the  back  toward  the 
front  in  the  center  line  of  the  bath  and  back  again  along 
the  sides.  The  furnaces  can  be  lined  with  either  an 
acid  or  a  basic  material.  With  a  basic  bottom  refining 
Van  be  done. 

The  furnaces  are  relatively  small,  and  the  shell  ex- 
tends all  over  the  body  with  the  exception  of  the  roof. 
The  shell  is  of  steel  and  varies  in  thickness  from  0.25 
'n.  to  1  in.  The  shell  is  laminated  so  as  to  give  a  low 
radiation  loss.  The  furnace  door  is  made  in  the  form 
of  a  plug  mounted  to  swing  in  vertical  trunnions.  The 
door  frames  are  made  round  so  that  the  brickwork  can 


FIGS.  1,  2  AND  3 — SINGLE-PHASE  STEEL  FURNACES  WITH  RATINGS   OF  750  KW.,  200  KW.  AND  350  KW.  RESPECTIVELY" 


out,  is  at  the  maximum  distance  from  the  walls,  thus 
keeping  down  the  refractory  consumption.  The  vari- 
ous types  of  furnaces  made  by  this  manufacturer  are 
designed  to  make  ten  heats  in  twenty-four  hours.  A 
furnace  designed  with  an  output  of  200  tons  a  day  re- 
quires a  floor  area  of  about  40  ft.   square,   including 


be  built  into  the  form  of  a  self-supporting  arch.  Fur- 
naces of  0.5-ton  holding  capacity  and  larger  are  rotated 
by  electric  motors.  Smaller  furnaces  are  rotated  by 
hand  wheels.  The  electrodes  are  of  carbon,  either 
amorphous  or  graphite. 


•The  furnace  shown  in  Fig.  1  is  one  of 
two  750-kw.  electric  steel  furnaces  in  the 
plant  of  the  Otis  Elevator  Company,  Buf- 
falo, N.  T.  These  furnaces  operate  between 
7  p.  m.  and  6  a.  m.,  producing  from  12  tons 
to  15  tons  of  metal  apiece  per  shift  with  an 
energy  consumption  of  about  500  kw.-hr. 
per  ton.  The  furnaces  are  connected  to  the 
lines  of  the  Cataract  Power  &  Conduit  Com- 
pany. In  Fig.  2  is  illustrated  a  200-kw. 
furnace  in  the  plant  of  the  Niagara  Elec- 
tric Steel  Corporation,  North  Tonawanda, 
N.  Y.  This  furnace  is  connected  to  the 
lines  of  the  Cataract  Power  &  Conduit  Com- 
pany. The  350-kw.  furnace  shown  in  Fig. 
3  has  been  operating  for  more  than  two 
and  one-half  years  at  the  plant  of  the 
Crucible  Steel  Casting  Company,  Milwau- 
kee, Wis.  It  is  worked  twelve  hours  a  day 
and  produces  from  6  tons  to  7  tons  of  steel 
with  energy  consumption  of  about  525  kw.- 
hr.  per  ton.  The  furnace  is  connected  to 
the  lines  of  the  Milwaukee  Electric  Rail- 
way   &    Light    Company. 


Filter  and  Grease  Extractor 

Filtration  of  the  boiler-feed  water  is 
practically  a  necessity  in  all  modern, 
economically  operated  boiler  plants,  and 
it  is  especially  important  to  extract  the 
oil  and  greases  carried  over  from  the 
main  engine  cylinders  and  auxiliaries 
by  the  exhaust  returns.  Effective  ex- 
traction of  oil  and  greases  from  water 
is  realized,  it  is  said,  only  by  means 
of  successive  filtration  through  a  series 
of  filters,  each  of  ample  capacity  to 
permit  the  comparatively  slow  perco- 
lation of  the  water  through  the  grease 
absorbing  and  extracting  medium.     To 


secure  such  successive  or  multiple  fil- 
tration in  a  filter  occupying  compara- 
tively small  space,  the  Lagonda  Manu- 
facturing Company  of  Springfield, 
Ohio,  has  developed  a  filter  and  grease 
extractor  in  which  the  filtering  medium 
consists  of  a  long  strip  of  Terry  linen 
wound  in  several  layers  on  a  large 
spool,  the  successive  layers  being  prop- 
erly separated  by  a  flexible  wire  mat. 
The  water  entering  the  filter  chamber 
at  the  top  flows  down  through  the  per- 
forated core  of  the  spool  and  filters 
out  in  all  directions  through  the  suc- 
cessive layers  of  linen  into  the  spacious 
spool    chamber    and    the    outlet.      The 
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large  diameter  and  length  of  the  spool 
provide  large  effective  filtering  area 
and  maximum  capacity  of  each  layer, 
it  is  claimed,  with  minimum  resistance 
to  the  flow.  The  filter  is  a  double-unit 
machine  consisting  of  two  complete 
filters.  The  two  filters  are  connected 
by  double  control  valves,  thus  forming 
a  self-contained  unit.  Only  one  cham- 
ber is  usually  placed  in  service  at  a 
time,  leaving  the  other  ready  to  be  cut 
in  for  use  when  it  becomes  necessary  to 
change  the  spool.  There  is  therefore 
no  interruption  in  the  supply  of  filtered 
water,  and  in  time  of  excessive  demand 
both  filters  can  be, cut  in  in  parallel  to 
double  the  capacity  of  the  machine. 
Under  ordinary  conditions  the  filter 
cloth  need  not  be  removed  and  cleaned 
oftener  than  every  ten  or  fifteen  days. 
The  necessity  for  cleaning  is  indicated 
by  the  difference  in  pressure  on  the  in- 
let and  outlet  side  of  the  filtering  ma- 
terial as  indicated  by  the  gages.  This 
pressure  difference  increases  as  the  fil- 
tering material  becomes  clogged,  and 
cleaning  is  advised  when  a  difference 
of  10  lb.  or  12  lb.  is  reached. 


FILTER  AND  GREASE  EXTRACTOR  WITH  ONE 
CHAMBER   OPENED   FOR    CLEANING 

To  facilitate  cleaning,  the  covers  of 
the  filtering  chambers  are  provided  with 
hinged  slot  bolts  and  each  chamber 
with  a  double-arm  lifting  davit  mounted 
on  ball  bearings.  When  the  cover  bolts 
are  loosened  the  cover  can  be  easily 
raised  and  swung  aside  by  the  lower 
davit  arm.  The  filtering  spool  is  then 
lifted  out  by  the  self-locking  block 
tackle  suspended  from  the  upper  davit, 
as  shown  in  the  accompanying  illustra- 
tion. Each  machine  is  furnished  with 
a  complete  extra  spool.  To  further 
increase  the  ease  of  cleaning  and 
handling,  a  specially  designed  winder 
is  furnished  for  unwinding  and  wind- 
ing of  the  filtering  cloth  and  spacing 
mat  on  the  spool.  In  removing  the 
filter  cloth  the  spacing  mat  is  wound 
on  the  lower  spindle,  and  in  rewind- 
ing the  linen  strip  is  held  between  two 
rollers  to  insure  a  smooth  and  tight 
winding.  The  strip  of  linen  may  be 
easily  washed. 


Guy-Wire  Protector 

A  device  for  covering  guy  wires  and 
protecting  passers-by  who  may  acci- 
dentally run  into  them  is  shown  in 
the  accompanying  illustration.  The 
■"Bierce"  guy-wire  protector,  as  it  is 
called,  is  designed  to  take  the  place  of 


pipe,  wooden  boxes,  posts  stuck  in  the 
ground,  etc.,  which  are  often  used  for 
the  purpose.  The  device  is  made  of 
heavy-gage  steel  formed  into  a  half 
circle  as  shown.  It  is  7  ft.  long,  weighs 
12  lb.  and  is  provided  with  two  clamp- 
ing devices   18   in.  from  each   end  for 


SECTIONAL      VIEW      SHOWING      CLAMPING 
DEVICE 

attaching  to  the  guy  wire  at  any  point 
desired.  One  clamping  device  on  the 
protector  is  provided  with  a  bolt  1  in. 
longer  than  the  other,  thus  enabling  the 
longer  clamp  to  be  clamped  over  the 
rod,  if  desired,  while  the  other  clamp 
can  be  attached  to  the  guy  wire  in  the 
usual  manner.  The  protector  is  said  to 
be  neat  in  appearance  and  presents  suf- 
ficient surface  to  be  plainly  visible  from 
all  sides.  The  length,  it  is  claimed,  is 
sufficient  so  that  the  top  of  the  pro- 
tector will  be  above  the  level  of  a  man's 
head  even  when  the  bottom  of  the  pro- 
tector is  near  the  ground  level.  The 
protector  may  be  easily  installed  and 
can  be  used  for  a  very  long  time.  It  is 
finished  in  a  light-gray  color  and  made 
by  the  Specialty  Device  Company,  112 
West  Third  Street,  Cincinnati,  Ohio. 


Adjustable  Arm  for  Lighting 
Fixtures 

An  adjustable  arm  with  a  parallelo- 
gram attachment  which  is  designed 
for  use  with  incandescent  lamps 
for  throwing  the  light  in  practi- 
cally any  direction  desired  has  been 
developed  by  the  Universal  Appliance 
Company,  Worcester,  Mass.  No  thumb- 
screws are  employed,  and  the  manufac- 
turer claims  that  the  arm  stays  exactly 
where  it  is  put..  The  mechanism  works 
very  easily.  There  is  a  friction  screw 
in  the  back  of  the  device  for  taking  up 
as  much  as  a  year's  wear  by  a  slight 


brass,  nickel  or  bronze,  and  may  be 
equipped  with  parabolic  or  "Emeralite" 
shades.  The  device  may  be  equipped 
with  a  base,  clamp,  wall-bracket  flange 
or  a  floor  stand,  and  is  especially  con- 
venient for  use  with  lamps  for  reading, 
drafting  or  typewriting. 


Motor-Driven  Double-Acting 
Pump 

An  electrically  operated  pump  of  the 
double-acting  differential  type  with  two 
valves  and  leather-packed  piston  and 
stuffing  box  is  shown  in  the  accompany- 
ing illustration.  The  pump  is  brass- 
fitted  and,  according  to  the  manufac- 
turer, is  of  simple  but  efficient  design 
requiring  practically  no  attention  or 
care.  The  frame  is  of  the  fully  inclosed 
center-crank  engine  type.  The  pump 
itself  is  a  self-contained  unit  placed  on 
a  rigid  bedplate  which  is  mounted  on 
brackets  to  bring  the  belt  wheel  above 
the  floor,  eliminating  the  necessity  of  a 
pier  or  elevated  foundation.  Lubrica- 
tion is  entirely  automatic.  On  suction 
heads  up  to  20  ft.  the  pump  is  self- 
priming.  This  self-priming  feature  per- 
mits the  use  of  a  simple  air  cock  for 
charging  air  into  pneumatic  tanks 
against  any  ordinary  pressure,  making 
attached  or  independent  air  compressors 


ADJUSTABLE    ARM    CLAMPED    TO    DRAWING 
TABLE 

turn,  or  for  adjusting  the  arm  when  a 
very  heavy  shade  is  being  employed. 
With  this  device  the  light  can  be  adapt- 
ed to  the  individual  need  in  practically 
every  instance,  eliminating  most  of  the 
ill  effects  of  improper  artificial  light- 
ing.   The  fixture  may  be  finished  in  old 


ELECTRICALLY  OPERATED   SELF-CONTAINED 
PUMPING  OUTFIT 

entirely  unnecessary.  The  automatic 
electric  controller  is  mounted  on  the  bed- 
plate and  connected  to  the  pump  and 
motor,  forming  part  of  the  self-con- 
tained unit.  For  open-tank  service  the 
motor  is  controlled  by  a  float,  switch  in 
the  usual  way.  In  either  case  a  con- 
stant supply  of  water,  the  manufac- 
turer claims,  of  desired  pressure  is  au- 
tomatically maintained  by  the  pump. 
The  pump  is  being  made  by  the  Fort 
Wayne  (Ind.)  Engineering  &  Manufac- 
turing Company. 


Automobile  Lighting  Switches 

The  lighting  switches  shown  herewith 
have  been  designed  particularly  by  the 
Connecticut  Telephone  &  Electric  Com- 
pany, Meriden,  Conn.,  for  use  with  au- 
tomobile electric-lighting  systems.  The 
three-gang  type  N  lighting  switch,  as  it 
is  called,  shown  in  Fig.  1,  is  utilized  pri- 
marily for  lighting,  since  pulling  out  the 
button  closes  an  individual  circuit  and 
pushing  it  in  opens  the  circuit.  The 
switch  is  provided  with  a  common  bus- 
bar for  battery  wires.  The  mounting 
plate  is  1  11/16  in.  by  2  13/16. in.  The 
type  ND  universal  lighting  switch,  as  it 
is  called,  shown  in  Fig.  2,  can  be  utilized 
for  series  dimming  or  to  control  head 
and  side  lamps  or  large  and  small  bulbs 
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I  n  both  •  i  i    one  but 
ton  put  ■  "on"  01  ""ii"  the  lampi  of  the 

Including  the  tail  lamps,    In 
dimming  the  other  button   throwi    the 
•  ii  mult iple  to    aries  triring, 


i  k..     1      tiiki  i    <;  \\i;     i  [GETTING    SWITCH 

thereby  dimming.  When  the  system  Ii 
wired  so  that  one  can  select  either  one 

Of  tWO  sets  of  lamps,  the  position  of  the 

second  button  determines  whether  the 

head-lamps  Or  the  Bide  lamps  are  light- 
ed,    or     with     two-bulb     head-lamps 

whether  the  large  or  the  small  bulbs  are 

lighted.  A  typo  C  resistance  dimming 
switch  is  illustrated  in  Pig.  8.  It  is  a 
two-gang  switch  cast  en  bloc  and  has 
incorporated  in  it  a  resistance  coil  for 
dimming  purposes.  By  pulling  out  one 
button  the  headlamps  and  tail-lamps 
are  placed  in  circuit;  the  circuit  is 
closed  when  the  button  is  pushed  in. 
The  position  of  the  second  button,  how- 
ever, determines  whether  the  head- 
lamps are  burning  full  or  the  current  is 


FIGS.    2   AND    3 — LIGHTING   AND   DIMMING 
SWITCHES 

being  choked  by  the  resistance  coil,  thus 
dimming  the  lamps.  The  advantage  of 
this  switch,  the  manufacturer  asserts, 
is  that  it  can  be  installed  without  any 
change  in  the  wiring  on  the  car  for  dim- 
ming purposes. 


Oil -Pressure    Pump    foi     Elec- 
trical Machinery 

Builders  of  electrical  machinery  and 
consulting  and  contracting  engineers 
will    be    interested    in    a    motor-driven 


pump,  designs  1678"  machine,     arson  motor,  a  11  m.  by  80-in.  tans  da* 

'ii'-    Ingle-acting  quadruplex  horl        I i  for  a  maximum  pre  sure  of  too 

sontal  type,  with    5»-in.  cylinders  ami     lb.  par  square  inch  and  a  working 

Stroke    of     I    In.       Ii     bs      a    rating    of    2      sure  of   200    lb.,    and    an    automatic    rut 

i-ai.  pei    minuti    sgain  1  s  pr<     are  oi     out  device 
1 200  lb.    The  bs  e  of  the  pump  Is  buili 

with    B    Self-COntsined    reservoir    of     in 

gal.  capacity,  to  which  the  oil  returns 
from  the  bearings.  The  pump  Is 
equipped  with  brass  lined  cylinders, 
plungers  of  hardened  tool  steel,  bronze 
crossheads    running    in    bored    guide  . 

forged  Steel    cianl.     -haft,   and   cast     tee] 

connecting  rods,  babbitted  on  the  crank 

end  and  bronze  hu  lied  on  the  erosshead 
end. 


MOTOR-DRIVEN   OIL-PRESSURE  PUMP 

pump  designed  especially  for  forcing  oil 
under  the  bearings  of  electrical  machin- 
ery which  has  recently  been  placed  on 
the  market  by  the  Goulds  Manufactur- 
ing Company,  Seneca  Falls,  N.  Y.    This 


Motor-Driven  Garage  Pump 

A  neat  little  air-compressor  outfit  de- 
signed for  use  in  private  or  other  small 
garages  is  shown  in  Fig,  1  mounted  on 
a  shelf,  where  it  is  out  of  the  way.  The 
air  pump  is  operated  by  a  1/G-hp.  Em- 
erson motor  through  spur  gears  which 


FIG.    1 — GARAGE  PUMP   MOUNTED   ON 
SHELL 

are  inclosed  and  run  in  an  oil  bath.  An 
oil  reservoir  is  provided  and  contains 
sufficient  oil,  it  is  pointed  out,  to  lubri- 
cate the  pump  for  several  months,  the 
gears  maintaining  a  constant  level  in 
the  pump.  The  equipment  also  includes 
10  ft.  of  cord  with  lamp-socket  plug,  a 
four-pole  snap  switch,  15  ft.  of  special 
air  hose,  and  a  gage  to  show  the  pres- 
sure in  the  tire  while  it  is  being  in- 
flated. 

In  Fig.  2  is  shown  another  interest- 
ing electrically  operated  outfit  which  is 
portable  and  is  provided  with  a  tank  as 
shown.  According  to  the  manufacturer, 
with  this  device  the  air  can  be  taken  to 
the  car  rather  than  the  car  to  the  air, 
thus  doing  away  with  risk  of  damaged 
lamps  and  fenders.  The  outfit  consists 
of  a  four-cylinder  pump,  a  0.5-hp.  Em- 


FIG.   2 — PORTABLE  GARAGE  PUMP 

The  pumps  described  above  are  being 
placed  on  the  market  by  the  Kellogg 
Manufacturing  Company,  Rochester, 
N.  Y. 


Electric  Heater  Stoves 

Several  types  of  attractively  finished 
electrically  operated  heater  stoves  are 
being  placed  on  the  market  by  the 
Stoneware  Electric  Stove  Works,  136 
Liberty  Street,  New  York.  These 
stoves  are  made  of  asbestos  and  soap- 
stone,  these  materials,  as  is  well  known, 
being  good  heat  insulators  and  shedding 
the  heat  generated  in  an  upward  di- 
rection. In  Fig.  1  is  shown  a  stove  of 
the  casserole  type  which  is  provided 
with  a  handsomely  embossed  nickel- 
plated  frame  with  removable  nickel- 
plated  top  and  two-heat  push-button 
switch.  It  may  be  used  either  in 
kitchen,  bedroom  or  dining-room  for 
cooking,  boiling  or  for  heating  a  room. 
The  heater  is  designated  by  the  manu- 
facturer as  a  class  A  device.  The  class 
B  "Little  Giant  heater  stove,"  as  it  is 
called,  shown  in  Fig.  2,  is  provided  with 
a  body  of  pressed  asbestos  or  asbestos 
stone.  The  heating  element  is  sur- 
rounded by  high-heat  porcelain.  The 
stove  is  designed  to  boil  water  in  a  few 


FIG.  1 — ELECTRICALLY  OPERATED  STOVE  OF 
CASSEROLE   TYPE 

minutes  and  is  also  well  adapted  for 
toasting  bread.  It  will  raise  the  tem- 
perature of  an  average  room  25  deg. 
Another  electric  cooker,  designated  by 
the  manufacturer  as  a  class  C  device, 


March  18,  1916 


ELECTRICAL     WORLD 


673 


is  made  of  cast  asbestos  cement,  which 
can  be  of  any  color  desired,  the  stock 
colors  being  black  and  white.  Accord- 
ing to  the  manufacturer,  it  will  do  all 
kinds  of  cooking,  from  preparing  eggs 


i^G.  2 — ELECTRIC  STOVE  WITH  BODY  OF 
PRESSED  ASBESTOS 

to  making  pancakes.  The  class  A  stove 
is  7.25  in.  in  diameter  and  4.625  in. 
high,  and  takes  6  amp.  The  class  B 
tieater  is  4.125  in.  high  and  4.5  in. 
square,  and  with  four-heat  switch  takes 
I  amp.  to  6  amp.,  with  two-heat  switch 
3  amp.  to  6  amp.,  and  with  a  single- 
heat  switch  5.5  amp.  The  class  B 
heater  is  7.75  in.  in  diameter  and  4  in. 
high;  with  a  four-heat  switch  it  takes 
from  1  amp.  to  6  amp.,  with  a  two-heat 
switch  3  amp.  to  6  amp.,  and  with  a 
single-heat  switch  6  amp. 


Small  Hydroelectric  Generator 

A  small  toy  generating  outfit  op- 
irated  by  a  water  motor  which  can  be 
:onnected  to  an  ordinary  faucet  in  the 
same  manner  as  a  hose  is  shown  here- 
with. The  dynamo  is  directly  connected 
x>  the  motor.  The  motor  is  provided 
with  a  %-in.  nozzle  and  with  a  water 
)ressure  of  80  lb.  per  square  inch  de- 
velops %  hp.  The  dynamo  is  designed 
"or  a  load  of  4  amp.  and  to  operate  on 
i  pressure  of  6  volts.  The  outfit  should 
)e  of  especial  interest  to  boys  for  elec- 


SMALL  HYDROELECTRIC  GENERATOR  AT- 
TACHED TO  FAUCET 

iroplating,  charging  storage  batteries 
md  operating  lamps,  trains  of  cars,  in- 
duction coils,  etc.  All  that  is  necessary 
is  to  attach  the  motor  to  any  faucet 
where  the   pressure  is   60   lb.   or   more 


and  then  turn  on  the  water.  The  com- 
plete weight  of  the  outfit  is  10  lb.  It  is 
being  placed  on  the  market  by  the  W. 
N.  Manufacturing  Company,  Manches- 
ter. Conn. 


Electric  Washing  Machine 

Although  the  electrically  operated 
washer  shown  herewith  is  of  the  cylin- 
der type,  the  cylinder  does  not  reverse. 
The  cylinder  is  so  worked,  however, 
that  the  clothes  are  raised  out  of  the 
water  and  dropped  back  into  it  continu- 
ously, taking  free  suds,  air  and  steam 
with  them.  The  action  combines  the 
tumbling  process  with  the  advantages 
of  the  vacuum  process,  and  gives  the 
washer,  it  is  claimed,  a  distinctive 
cleansing  power.  The  cylinder  is  of 
special  construction,  and  owing  to  the 
elimination  of  the  reversing  feature  a 
considerable  saving  in  maintenance  is 
obtained.  Every  moving  part  in  the 
mechanism    of   the    washer   is    entirely 


ELECTRIC    WASHER    WITH    NON-REVERSING 
CYLINDER 

inclosed.  The  wringer  can  be  swung 
down  out  of  the  way,  leaving  the  ma- 
chine with  a  flat  top  so  that  it  can  be 
utilized  as  a  stand  when  not  being  em- 
ployed for  washing.  The  machine  is 
operated  by  a  Westinghouse  splash- 
proof  motor,  which  is  fully  protected 
against  moisture,  at  the  same  time  hav- 
ing provision  for  ample  ventilation  to 
insure  cool  running.  There  are  no  ex- 
posed electrical  contacts,  so  that  the 
motor,  as  well  as  all  working  parts 
about  the  machine,  is  protected.  The 
washer  is  being  placed  on  the  market 
by  the  Crystal  Machine  Company,  De- 
troit, Mich. 


Insulated  Wire 

The  A  A  Wire  Company  of  New- 
ark, N.  J.,  has  recently  brought  out 
what  it  calls  an  "intermediate  wire," 
this  being  a  grade  between  the  new 
code   wire   and   wire   containing  30   per 


cent  Para  rubber.  The  rubber  com- 
pound covering  the  wire  is  red,  making 
it  easily  distinguishable  from  the  ordi- 
nary grades,  which  are  usually  black. 
The    compound,     while    clinging    suffi- 


WIRE  WITH  RUBBER   INSULATION   COLORED 
RED 

ciently  to  the  conductor,  the  manufac- 
turer claims,  peels  easily,  leaving  the 
conductor  clean  and  bright.  It  has  a 
high  tensity,  running  50  per  cent  above 
the  new  code  requirements,  it  is  pointed 
out,  and  will  show  a  "stretch"  also  50 
per  cent  above  that  required  by  the 
code.  Every  coil  of  No.  14  wire  is 
given  a  potential  test  of  3000  volts, 
alternating  current,  while  the  other 
sizes  are  subjected  to  tests  in  propor- 
tion. The  code  test  for  No.  14  wire  is 
1500  volts.  The  outside  covering  is  of 
a  waxy  moisture-proof  material,  hav- 
ing a  high  polish,  so  that  the  wire  can 
be  handled  without  staining  the  hands. 


Weir  That  Discharges  Fluid  at 
Rate  Proportional  to  Head 

A  form  of  weir  has  been  designed 
recently  which  will  discharge  fluid  at  a 
rate  said  to  be  exactly  proportional  to 
the  head.  Since  other  forms  of  weirs, 
including  rectangular  and  V-notch 
types,  discharge  at  a  rate  proportional 
to  some  root  of  the  head,  this  new  weir 
has  numerous  applications  in  central 
stations  for  measuring  feed  water,  etc., 
and  in  hydroelectric  plants  for  ascer- 
taining the  flow  of  rivers,  water  con- 
sumption of  turbines,  etc.  As  indi- 
cated in  the  accompanying  drawings, 
the  weir  may  be  formed  by  cutting  a 
rectangular  slot  in  a  piece  of  sheet 
metal  and  bending  it  so  that  a  cross- 
section  forms  a  semi-cycloid.  Another 
method  of  making  the  weir  is  to  con- 
struct a  metal  flue  or  conduit  with  a 
rectangular  cross-section  and  cut  one 
end  to  the  shape  of  a  semi-cycloid. 
The  longer  dimension  of  the  flue's 
cross-section  should  have  at  least  one 
and  five-eighths  times  the  variation  in 
head  which  may  be  expected  and  the 
depth  of  the  cycloid  should  be  at  least 
as  great  as  the  variation  in  head. 
Whichever   form   of  the   weir   is   used, 


WEIRS   DESIGNED   TO   DISCHARGE   FLUID   AT 
RATE    PROPORTIONAL   TO    HEAD 

the  base  of  the  cycloid  should  be  placed 
uppermost  and  horizontal.  This  shape 
of  weir  has  been  developed  by  the 
Kennicott  Company,  Chicago  Heights, 
Illinois. 
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Adjustable  Howl  Hanger 

■mental  "Clampall"  hai 

\u  herewith,  i    ds 
with   varioui  types  of 
light i!  o re,  and  la  pi ..\  Ided  with 

a  detachable  arm  fin-  out  tide  Lighting, 

OWn   in   Pig.  "      The  inside  pit 


AIM  l  STABLE    t'l.\Mr 


the  hanger  ia  hinged  at  the  center  and 

kept  in  position  by  the  set  screw  bear- 
ing against  the  top  of  the  ornament, 
thus  adjusting  it  to  the  various  curves 
and  thicknesses  of  glassware,  insuring 
a  perfect  fit,  it  is  declared,  and  keeping 
the  ornament  upright  and  the  arm  in 
correct  horizontal  position.  To  provide 
againsl  shifting-,  the  device  has  been 
given  a  liberal  spread  of  bearing  sur- 
face at  the  lower  ornate  part  that  hooks 
under  the  lip  of  the  glass.  The  lower 
screw  is  employed  in  case  of  hemisphere 
fixtures,  and  the  upper  when  the  device 
is  used  with  the  mushroom  types  of 
bowls.  It  is  not  necessary  to  bend  any 
part  of  the  hanger  to  conform  with  the 
curves  of  the  glass.  The  larger  ornate 
portion  of  the  hanger  extends  above 
and  breaks  the  monotony  of  the  straight 
upper  line  of  the  bowl,  it  is  claimed, 
and,  being  above,  does  not  destroy  or 


FIG.   2 — CLAMP   WITH   ARM   FOR   OUTSIDE 
LIGHTING 

detract  from  the  design  of  the  glass  by 
covering  it.  The  hanger  is  being  placed 
on  the  market  by  the  J.  H.  White  Manu- 
facturing Company,  111  North  Third 
Street,  Brooklyn,  N.  Y. 


Combination  Dash  and  Trouble 
Lamp 

A  type  TD  combination  automobile 
dash  and  trouble  lamp  is  shown  here- 
with. It  is  designed  primarily  for  use 
as  a  dash  lamp,  but  can  be  removed 
from  the  dash  socket  and  be  employed 


1  rouble  lamp  bj  mean    of  an  ex- 
ten-  Ion  cord.     The  cord  la   10  ft.  long 
and  i    fitted  with  proper  fitting    for  at 
tachmenl  to  the  lamp  and    ockel      By 
revoh  Ing  the  lamp  H  may  be  turned  off 


.  OMBIN  tTION      \i  TOMOBD  i.    DASH     and 
Man  BLB   i  IMF 

ami  on.     The  lamp  is  provided  with  a 

collar    and    side  spring    tension    to    pro 
vont    rattling.      Its  length    from  dash  to 
renter  of  bulb  ii    I    II    L6  in.     The  lamp 
is    being    placed    on    the    market   by    the 
Connecticut    Telephoned    Electric   Com 

pany,  Meriden,  Conn. 


All-Gear  Motor  Drive  for  Cone- 
Pulley  Lathes 

An  all-gear  motor  drive  for  cone- 
pulley  lathes  with  which  a  motor  hav- 
ing a  1:6  speed  ratio  is  used  has  been 
developed  by  the  Reliance  Electric  & 
Engineering  Company,  Cleveland,  Ohio. 
With   this   drive    no   second    back    gear 


FIG.      1 — ALL-GEAR      MOTOR      DRIVE      FOR 
LATHES 

is  required;  by  changing  the  existing 
back  gear  ratio  from  1:10  to  1:6,  a 
range  of  spindle  speeds  is  obtained 
without  a  break  or  objectionable  gap. 
The  outfit  is  designed  only  for  direct 
current  at  pressures  of  115  volts,  230 
volts  or  555  volts.  Speed  changes  are 
made  by  turning  a  hand  wheel  within 
convenient  reach  of  the  operator  over 
the  face  plate  of  the  lathe.  An  auto- 
matic starting  panel  of  the  series  cur 
rent-limit  type  is  employed  with  the 
outfit,  and  it  prevents  reverse  of  the 
motor,  it  is  asserted,  even  by  unskilled 
operators.  It  may  be  placed  on  the 
wall,  on  a  nearby  post,  or  in  an  in- 
closed case  on  the  back  of  the  lathe. 
The  starting  switch  is  of  the  drum  type 
and  is  usually  installed  at  the  head- 
stock.  Quick  stopping  is  provided  by 
means  of  a  dynamic  brake.  By  using 
a  motor  and  single  back  gear,  each  hav- 
ing a  1:6  speed  ratio,  the  ratio  of  the 
minimum  spindle  speed  with  back  gear 
in  to  the  maximum  spindle  speed  with 
back  gear  out  becomes  1:36.  The  drive 
can  be  designed  for  any  desired  range 
of  spindle  speeds  having  this  total 
ratio,  provided  that  the  range  falls 
within  the  limits  of  a  practicable  gear 
reduction  from  motor  to  spindle.  All 
gears    are    machine-cut.      In    Fig.    1    is 


PIG.     2— SIDE     ELEVATION     OF     ALL-GEAR 
MOTOR  DRIVE 

shown  an  all-gear  drive  for  application 
to  cone-pulley  lathes.  In  Fig.  2  is 
shown  a  side  elevation  of  the  outfit  with 
front  side  supporting  casting  removed. 
The  equipment  includes  motor,  starting 
panel,  drum-type  operators'  switch,  giv- 
ing start,  drift,  dynamic-brake  and  re- 
verse control,  motor  base  casting 
G  (Fig.  2),  intermediate  shaft  H  and 
gears  A,  B  and  C,  all  mounted  on  base 
casting  G. 

Light-Diffusing   Fixture   for 
Gas-Filled  Lamps 

An  "eye-shield-diffuser,"  as  it  is 
called,  has  been  developed  by  the  Lu- 
minous Specialty  Company,  Indianap- 
olis, Ind.,  particularly  for  use  with  gas- 
filled  lamps  for  reducing  glare.  The 
device  is  made  for  all  forms  of  gas- 
filled  units.  It  can  be  installed  in  any 
fixture  in  use,  the  manufacturer  points 
out,  and  is  provided  with  a  holder  which 
slips  over  the  lamp  base.  The  diffuser 
can  be  easily  snapped  on  the  holder. 
The  device  is  designed  to  give  an  even 
distribution  of  light.     It  is  being  made 


LIGHT-DIFFUSING  UNIT 

in  seven  different  types  to  take  care  of 
the  various  kinds  of  lamps  employed. 
The  manufacturer  claims  that  it  can  be 
utilized  with  any  existing  installation 
of  shades  or  reflectors.  Special  types 
of  reflectors  have  also  been  developed 
by  the  above-named  concern  for  use 
with  the  fixture. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Supreme  Court  Decision  in  Non-Metallic  Flex- 
ible Tubing  Case 

The  Supreme  Court  of  the  United  States  on  March 
5  handed  down  a  decision  refusing  a  petition  for  a  writ 
)f  certiorari  made  by  the  Tubular  Woven  Fabric  Com- 
)any  of  Pawtucket,  R.  I. 

An  infringement  suit  was  brought  by  the  National 
Metal  Molding  Company  of  Pittsburgh  against  the 
rubular  Woven  Fabric  Company,  the  manufacturer  of 
;he  non-metallic  flexible  tubing  or  conduit  known  as 
'duraduct."  As  announced  in  the  Electrical  World, 
Dec.  11,  1915,  the  Circuit  Court  of  Appeals  of  Boston 
lecided  that  "duraduct"  was  an  infringement  of  the 
)sburn  patent  owned  by  the  National  Metal  Molding 
Company.  The  defendant  thereupon  petitioned  the 
Supreme  Court  of  the  United  States  asking  for  per- 
nission  to  reargue  the  case  before  that  court.  The 
Jnited  States  Supreme  Court  refused  that  petition,  so 
hat  the  decision  of  the  Circuit  Court  of  Appeals  stands 
is  a  final  adjudication.  A  perpetual  injunction  will 
;herefore  be  issued  by  the  judges  of  the  Court  of 
\ppeals. 

The  Tubular  Woven  Fabric  Company  will,  of  course, 
)bey  the  court  mandate  and  cease  infringing  the  Osburn 
>atent.  It  has  advertised  to  the  trade  that  it  will  con- 
;inue  to  manufacture  "duraduct,"  stating  that  it  has 
jvolved  an  improved  conduit  construction,  not  amenable 
;o  the  Osburn  patent  restrictions,  whereby  the  tube  is 
nade  entirely  of  high-grade  cotton  yarn,  permitting  the 
lompounds  to  permeate  the  tube.  Both  the  single  inter- 
voven  wall  and  the  roller-bearing  wireway  will  be  re- 
;ained  in  this  new  construction. 


Montana   Power  to  Start   New  40,000-Kw. 
Development 

Although  there  was  placed  in  service  during  1915 
50,000  kw.  of  additional  generating  equipment  in  the 
5reat  Falls  and  the  Thompson  Falls  developments,  and 
Uthough  the  remaining  40,000  kw.  will  be  installed  in 
;hese  developments  in  a  few  months,  the  Montana  Power 
Company  has  so  increased  both  its  present  and  future 
)usiness  as  to  make  a  further  development  of  power 
lecessary.  John  D.  Ryan,  president  of  the  company, 
says  in  this  connection: 

"The  rapid  increase  of  the  business  of  the  company 
luring  the  year  1915  has  taken  a  considerable  portion 
)f  the  equipment  of  the  new  plants  brought  into  com- 
nission  during  the  year.  This,  together  with  new  con- 
Tacts  and  prospective  business  which  is  assured,  has 
nade  it  imperative  that  another  new  development  shall 
)e  started  at  once  and,  if  possible,  shall  be  in  commis- 
sion by  the  end  of  1917.  The  Holter  site  on  the  Missouri 
iiiver,  upon  which  considerable  work  was  done  some 
rears  ago,  being  the  best  site  with  respect  to  the  dis- 
Tibution  and  in  condition  for  quick  development,  has 
)een  selected.  This  development  will  be  for  about  40,000 
cw.  The  substation  at  Anaconda  has  been  enlarged  and 
ts  rating  increased  from  10,000  kw.  to  20,000  kw.  The 
'ating  of  this  station  will  be  further  increased  during 
L916  by  an  additional  10,000  kw.  to  15,000  kw." 


Transportation  Arrangements  Made  for 
N.  E.  L.  A.  Convention 

What  are  practically  the  final  arrangements  for  trans- 
portation to  the  annual  convention  of  the  National  Elec- 
tric Light  Association  to  be  held  in  Chicago  during  the 
week  beginning  May  22  were  decided  at  a  meeting  of 
the  transportation  committee  held  in  New  York  last 
week. 

Two  special  trains  will  leave  from  New  York  City,  the 
"red  special"  via  the  New  York  Central  line  and  the 
"pink  special"  via  the  Pennsylvania.  There  will  also  be 
a  "purple  special"  to  the  convention  starting  from  St. 
Louis,  Mo. 

Announcement  was  made  at  the  meeting  that  the  ten 
or  twelve  passenger  associations  in  the  country  had  made 
arrangements  for  special  railroad  fares  to  Chicago  for 
those  wishing  to  attend  the  convention. 


New  England  Section  Question-Box  Convention 

Nearly  200  members  and  guests  of  the  New  England 
Section  of  the  N.  E.  L.  A.  attended  the  annual  question- 
box  convention  of  the  organization  at  Boston,  Mass.. 
March  7  and  8.  A  wide  range  of  commercial  and  oper- 
ating topics  was  discussed,  with  special  emphasis  upon 
campaigns  to  develop  electric-range  business,  miscel- 
laneous motor  applications,  gas-filled-lamp  service  and 
concentric  wiring.  The  annual  convention  of  the  sec- 
tion will  be  held  at  the  Hotel  Aspinwall,  Lenox.  Mass., 
Oct.  17  to  20  inclusive. 


Buffalo  Steam  Plant  Necessary 

The  Buffalo  (N.  Y.)  General  Electric  Company  has 
applied  to  the  Public  Service  Commission  for  approval 
of  an  issue  of  $3,625,000  of  securities,  with  the  pro- 
ceeds of  which  it  intends  to  pay  for  the  large  plant  for 
the  generation  of  electricity  by  steam  under  construc- 
tion in  the  town  of  Tonawanda.  Fourteen  acres  of  land 
has  been  acquired,  and  Stone  &  Webster  have  started 
on  the  construction  contract.  In  the  company's  applica- 
tion it  is  stated  that  this  steam  plant  is  a  necessity: 
because  it  can  get  no  further  Niagara  power  and  may 
soon  be  deprived  of  some  of  the  power  now  obtained 
there.  It  says  the  growth  of  business  in  Buffalo  and 
vicinity  makes  it  imperative  that  the  plant,  or  at  least 
part  of  it,  be  in  operation  this  year.  Of  the  $3,625,000 
cost  of  the  plant,  $1,174,000  will  be  provided  by  a  pro- 
posed issue  of  common  stock  and  the  remainder  by  an 
issue  of  the  company's  5  per  cent  first  refunding  mort- 
gage bonds.  The  application  is  accompanied  by  a  state- 
ment from  a  bond  broker  that  these  bonds  can  be  sold 
at  97. 


Engineers  to  Canvass  Nation's  Resources 

The  industrial  preparedness  committee  of  the  Naval 
Consulting  Board  opened  permanent  headquarters  Tues- 
day in  New  York  City.  Howard  E.  Coffin,  the  chairman, 
will  direct  the  work  of  the  committee,  which  is  national 
in  scope  and  calls  for  the  employment  in  the  service  of 
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it    10,000  engineer!  in  the  vai 
it  la  the  Intention  <>t  t hi-  committee  to  i 
ngineei  to  every  plant  In  this  country  the  equlpmenl 

UCh  that   it  can  be  USed   in  the  inanii  fact  lire 

of  munitions  <>r  other  supplies  that  would  i »» •  needed  bj 
the  lighting    ervicea  In  the  evenl  of  war. 

The  fortj  eighl  State  hoards,  which  arc  to  operate 
under  the  direction  of  the  national  committee,  have  been 
planned,  and  the  names  of  the  membera  of  each  of  the 
boards,  it  la  expected,  will  be  announced  shortly.  On 
cadi  board  will  be  ■  representative  of  the  greal  engi- 
neering societies.     'The  chief  work  of  these  State  hoards 

will  be  to  take  an  Industrial  census  of  their  various 

States  to  ascertain  what  the  plants  can  do  in  the  way  of 

turning  out  war  supplies  in  the  event  of  a  national  crisis. 


"Future  of  Concentric  Wiring  Here 
Depends  on  Central  Stations" 

R.  S.  Hale   in    New    England  "Question-Box"  Convention   Also 

Points  Out  that  Use  of  Bare  Concentric  Conductor  in 

England  Alone  Now  Totals  $2,000,000  a  Year 

R.  S.  Hale  of  the  Boston  Edison  company  addressed 
the  "question-box"  convention  of  the  New  England  Sec- 
tion, N.  E.  L.  A.,  at  Boston,  Mass.,  March  7,  upon  the 
significance  of  the  concentric-wiring  movement.  This 
is,  he  said,  primarily  a  central-station  development,  for 
manufacturers  who  are  meeting  outlays  for  the  com- 
mercialization of  the  system  are  confronted  by  the  ab- 
sence of  basic  patents  and  can  only  work  in  anticipation 
of  a  general  benefit  to  the  industry  resulting  from 
lower-cost  wiring.  From  now  on  the  future  of  concen- 
tric wiring  in  America  is  a  function  of  central-station 
enthusiasm.  The  manufacturers  are  doing  their  part, 
the  insurance  authorities  having  the  custody  of  the 
code  in  hand  for  recommendations  are  displaying  open 
minds,  and  it  is  clearly  "up  to"  the  central  station  by 
trial  installations  allowed  by  local  inspectors  to  estab- 
lish the  successful  use  of  this  material. 

Trial  Installations  Urged 

Both  wiring  and  the  fittings  developed  for  use  with  it 
are  bound  to  become  cheaper  with  increased  use  in  rea- 
sonable quantities.  The  central  station  must  work  hand 
in  hand  with  the  local  inspector  in  making  trial  instal- 
lations and  cannot  as  yet  expect  to  be  authorized  to  use 
this  material  on  a  large  scale.  The  first  installation  is 
bound  to  be  relatively  expensive,  in  comparison  with  the 
cost  of  present  wiring  methods,  but  facility  in  the  use 
of  the  material  is  rapidly  acquired  by  journeymen. 
Even  in  the  pioneer  installations  at  Boston,  which  in- 
volved the  use  of  "twist-ons"  instead  of  the  fittings  now 
available  (see  the  accompanying  halftone  of  sample 
installation  exhibited  at  the  convention),  the  cost  rap- 
idly decreased  in  the  period  between  equipping  the  first 
and  the  third  house.  "If  you  central-station  men  all 
sit  back  and  say,  'Let  George  do  it,'  however,"  said  the 
speaker,  "we  shall  not  get  the  results  desired.  We 
cannot  believe  that  the  Underwriters,  will  turn  down  a 
system  which  is  now  being  installed  in  England  to  the 
extent  of  $2,000,000  a  year,  and  which  is  used  exten- 
sively in  Italy  and  Germany." 

No.  14  B.  &  S.  wire  has  so  far  been  employed  in 
American  samples.  No  circular  loom  is  required  in  in- 
stalling concentric  wiring.  By  going  first  to  the  local 
inspector  or  to  the  local  representative  of  the  Under- 
writers the  central  station  should  have  no  difficulty  in 
getting  permission  to  make  trial  installations  in  99  per 
cent  of  the  cases.  If  the  local  authorities  hesitate,  let 
the  central-station  man  mention  that  such  men  as  J.  C. 


I  "i     Hi.    \\  a  hington    Devereux,    Dana    Pierce,   A.   M. 
Paddon,  George  S.  Lawler,  .lames  it.  Strong,  n.  it.  Sar- 

)■■<  ill     and     \\  .     II.     BlOOd,    .Jr.,    approve    the    use    of    this, 

material. 
Present  High  cost  Incidental  to  Development 
The  wire  now  developed  will  carry  from  1  I  amp.  to 

15  amp.  ill  factorily,  and  for  the  pre  cut  must  he  in- 
stalled exposed.  Papering  over  the  grounded  outer 
heath  is  likely  to  become  general  later.  Abroad  a 
channel  about  0.2f>  in.  deep  is  often  cut  in  the  wall  for 
such  wiring  by  a  special  tool.     In  Europe  the  labor  cost 


SAMPLE   INSTALLATION    OF   CONCENTRIC    WIRE   AND   FITTINGS    I 

was  soon  cut  to  25  per  cent  of  the  former  outlay  by  the 
use  of  this  material.  The  central  station  must  take  the 
present  relatively  high  cost,  about  $22  per  1000  ft.,  with 
composure,  since  this  is  incidental  to  its  development  on 
a  free-from-patents  basis  and  is  sure  to  be  reduced 
with  more  extended  use.  It  is  said  that  it  actually  costs 
the  General  Electric  Company  $50  per  1000  ft.  to  make 
concentric  wire  at  present.  Ten  houses  have  been  wired 
at  Baltimore  and  two  houses  at  Chicago,  besides  those 
at  Boston.     (See  Electrical  World,  Oct.  9,  1915.) 

A  Tentative  Set  of  Rules 

W.  H.  Blood,  Jr.,  of  Stone  &  Webster,  Boston,  pointed 
out  that  a  tentative  set  of  rules  for  the  use  of  concen- 
tric wiring  is  now  under  consideration  by  the  National 
Fire  Protection  Association's  code  committee.  Like  the 
preceding  speaker,  he  felt  sure  that  the  cheapening  of 
the  cost  of  material  and  labor  is  only  a  question  of 
time.  Mr.  Blood,  in  closing,  discussed  the  safety  of 
concentric  wiring,  and  said  that  with  such  an  installa- 
tion one  could  stand  in  a  bathtub  partly  filled  with  water 
and  with  one  hand  grasp  the  sheathing  of  the  wiring 
circuit  without  the  slightest  hazard.  Various  forms 
of  sheathing  are  being  worked  out  by  the  different 
manufacturers,  and  at  present  no  particular  type  seems 
superior  to  the  others.  The  danger  of  crossed  wires  is 
eliminated  in  interior  installations  where  concentric 
wire  is  used. 

In  closing  the  discussion,  Mr.  Hale  said  that  if  con- 
centric wiring  were  a  monopoly  the  central-station  in- 
dustry would  be  obliged  to  pay  the  development  cost 
later  instead  of  now.  The  first  house  in  Boston  was 
wired  at  a  cost  two  or  three  times  the  standard  expense 
for  "BX"  concealed  work,  but  the  third  house  was  wired 
at  only  15  per  cent  excess  cost.  Had  the  latest  fittings 
been  available  this  outlay  would  doubtless  have  been 
less.  The  insulation  is  standardized  for  600  volts,  and 
the  wire  is  well  protected  against  moisture,  corrosion  or 
rubbing. 
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Public  Service  Commission  News 

District  of  Columbia  Commission 

The  rules  of  procedure  of  the  Public  Utilities  Com- 
mission of  the  District  of  Columbia  have  been  amended 
by  the  addition  of  the  following  order  on  the  filing  of 
rates : 

"Each  public  utility  shall  file  with  the  commission 
schedules  showing  all  rates,  tolls  and  charges  which  are 
in  effect  at  the  date  of  filing  and  all  rules  and  regula- 
tions that  in  any  manner  affect  the  rates  charged  or 
to  be  charged  for  any  service,  such  schedules  to  be 
printed  or  typewritten  upon  blank  forms  to  be  furnished 
by  the  commission  and  to  be  filed  in  triplicate.  Each 
schedule  and  each  rule,  regulation,  special  clause  or 
rider  of  a  schedule  shall  be  numbered  or  lettered  to 
permit  ready  reference. 

"When  any  rate,  tariff  or  rules  and  regulations  affect- 
ing any  rate  or  tariff  of  any  public  utility  are  changed, 
the  utility  shall  file  with  the  commission  within  ten  days 
after  receipt  by  it  of  the  order  or  permission  to  make 
such  change  a  revision  of  all  the  schedules  affected,  such 
revisions  to  be  filed  in  triplicate." 

There  follow  rules  for  the  forms,  letters,  etc.,  to  be 
filed. 

Pennsylvania  Commission 

In  dismissing  the  objections  filed  by  the  Duquesne 
Light  Company  against  approval  of  a  franchise  ordi- 
nance between  the  West  Penn  Electric  Company  and 
Jefferson  Township,  Allegheny  County,  the  commission 
says:  "In  view  of  the  very  meager  amount  of  business 
developed  in  Jefferson  Township  by  the  protestant  since 
it  first  entered  that  territory  in  1901  it  could  hardly  be 
maintained  with  any  show  of  reason  that  the  approval 
of  the  contract  ordinance  would  seriously  affect  the 
present  or  future  business  prospects  of  the  protestant 
company  within  the  township." 

Colorado  Commission 

The  application  of  the  Colorado  Springs  Light,  Heat 
&  Power  Company  for  a  rehearing  of  its  rate  case, 
which  was  decided  by  the  Public  Utilities  Commission 
of  Colorado  in  December  and  reported  in  the  Jan.  8  is- 
sue of  the  Electrical  World,  has  been  denied,  but  the 
commission  has  modified  the  former  order  somewhat. 

The  commission  held  that  under  the  law  its  duty  in 
fixing  rates  to  be  charged  by  a  utility  is  to  establish 
just  and  reasonable  rates  which  shall  be  applicable  to 
all  consumers  and  purchasers  under  like  conditions,  al- 
though to  do  so  may  abrogate  contracts  entered  into 
between  the  utility  and  its  consumers  whereby  discrim- 
ination is  effected.  It  is  a  presumption  that  contracts 
between  utilities  and  their  consumers  are  within  the 
scope  of  the  right  of  regulation,  unless  the  contrary  has 
been  expressly  set  forth,  and  the  State  is  empowered 
to  regulate  and  abrogate  contracts  which  purport  to 
cover  rate  regulation.  The  fact  that  a  contract  is  in- 
volved in  no  respect  alters  the  right  of  the  commission 
to  revise  rates,  unless  the  constitution  or  the  Legisla- 
ture of  the  State  has  expressly  delegated  to  the  munici- 
pality the  power  to  contract  inviolably  for  rates  for  the 
period  covered  by  the  franchise. 

The  commission  found  no  authority  or  precedent  for 
combining  gas,  electric  and  water  properties  as  one 
when  they  were  in  no  way  physically  connected  and 
where  to  have  combined  them  as  one  would  have  com- 
pelled the  patrons  of  one  class  of  service  to  help  main- 
tain the  other.  The  same  was  held  true  for  the  steam- 
heating  properties,  although  here  it  was  found  to  be 
difficult  to  separate  always  this  property  from  the  elec- 
tric property. 

The  commission  further  held  that  a  public  utility  is 
not  subject  to  the  general  law  of  competition,  and  that 


its  position  is  entirely  different  from  that  of  a  private 
concern,  in  that  its  service  must  be  continuous,  unin- 
terrupted and  adequate  and  should  be  supplied  at  the 
lowest  reasonable  cost,  and  the  commission,  in  fixing 
reasonable  rates  for  utilities,  should,  after  arriving  at 
the  present  fair  value  of  the  property,  permit  the  util- 
ity to  earn  a  fair  rate  of  return  upon  that  present  fair 
value,  which  should  be  in  excess  of  a  proper  annual  de- 
preciation reserve  to  be  set  aside  by  the  utility  under 
the  direction  of  the  commission,  if  the  rates  thus  made 
are  not  in  excess  of  the  value  of  the  service. 

One  of  the  great  underlying  dangers  of  state  regu- 
lation, it  was  stated,  is  the  attitude  of  public-utility 
corporations  favoring  large  intangible  values  for  the 
purpose  of  presenting  a  large  paper  property  valuation. 

The  commission  prescribed  an  annual  sum  of  $52,000 
to  be  set  aside  by  the  utility  as  an  annual  depreciation 
reserve  on  the  company's  hydro  and  electric  properties, 
the  value  of  which  was  fixed  at  $1,481,762,  and  an  an- 
nual sum,  $20,000,  to  be  set  aside  by  the  utility  as  an 
annual  depreciation  reserve  on  its  gas  property,  the 
value  of  which  was  fixed  at  $710,917.  One  of  the  im- 
portant tests  used  by  the  commission  in  arriving  at  the 
fair  value  was  reproduction  cost  less  depreciation,  but 
the  commission  was  unable  to  settle  on  any  one  test 
which  should  be  the  sole  basis  of  arriving  at  a  sum  of 
money  upon  which  the  utility  should  be  permitted  to 
earn  a  fair  rate  of  return. 

The  commission  found  that  the  book  value  of  the 
property  taken  over  by  the  consolidation  of  the  three 
companies  forming  the  present  company  was  $4,666,- 
968.25  on  June  30,  1910,  and  $4,887,183.77  on  June  30, 
1915,  of  which  approximately  $1,000,000  was  found  to 
be  intangible  values  or  watered  stock,  and  that  as  the 
property  of  the  previous  companies  had  been  acquired 
through  bonds  and  stocks  and  the  retirement  of  in- 
debtedness, the  discounting  of  which  and  the  value  of 
the  stocks  not  being  shown,  but  they  being  carried  at 
par  value  on  the  book  accounts,  the  book  value  might 
be  further  reduced.  It  was  found  to  be  impossible  to 
determine  what  amount  of  the  remaining  book  value 
of  the  property  purchased  was  properly  chargeable  to 
construction  cost  rather  than  to  operating  expenses,  and 
it  was  also  impossible  to  ascertain  whether  other  ex- 
penditures constituting  a  part  of  the  balance  of  the 
tangible  book  value  were  prudently  and  wisely  made. 
Therefore,  it  was  held,  any  determination  as  to  the 
book  value  of  the  company  would  be  no  more  than  a 
conjecture  and  consequently  of  very  little  use. 

In  the  valuation  an  estimated  deduction  from  book 
value  was  made  for  property  purchased  from  previous 
companies  which  has  been  abandoned  and  was  not  in 
use  or  useful  in  the  operations  of  the  present  company, 
and  where  there  was  no  evidence  to  show  any  deprecia- 
tion deductions  on  the  abandoned  property.  The  com- 
mission was  of  the  opinion  that  no  allowance  upon  the 
present  fair  value  of  the  utility  should  be  set  aside 
annually  to  protect  the  company  against  extraordinary 
accidents  of  the  future. 

The  commission  was  also  of  the  opinion  that  in  the 
performance  of  its  duties  in  the  regulation  of  public 
utilities  it  must  act  in  a  dual  capacity  and  not  only  pro- 
tect the  public  in  the  charges  it  shall  be  required  to  pay, 
as  well  as  in  the  adequacy  of  the  service,  but  at  the 
same  time  protect  the  utilities  and  their  stockholders 
from  losses  due  to  poor  management.  The  commission 
will  take  the  position  in  rate  cases  of  condemning  waste- 
ful cost  in  operation  and  at  the  same  time  encouraging 
efficient  management,  and  it  believes  that  it  would  in- 
deed be  unwise  to  prohibit  an  operating  company  from 
paying  annually  into  the  treasury  of  a  holding  company 
a  sum  of  money  equaling  2  per  cent  of  the  gross  sales 
to  cover  general  supervision  expense. 
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Elect  Company  is  makii 

in-  rivet  lot)  <>f  a  iii'U 
.\t  r  plant  i.i  have  an  initial  rating  <>f 
000  |CW. 

Boaton    E  diaon    Co  ■  p  a  n  >    Baa 

I'hirticth    Hitlluluy. — Thirty    \cai       ;i^d, 

hi    Feb.   -'i'.   tlic   Boaton   Ediaon   (inn 
►any,  capitaliaad  at  $100,000,  placed  In 

iperation     its     first     station.        Its     fl 

Ighting  cnatomar  was  the  Bijou  Thaa 
ar,  and  bafora  the  and  of  1886  it  bad 
dnety  enatoman  and  4847  60-watt 
iquivalenta  eonnactad.    On  its  thirtieth 

urthday  the  company  had  a  capital  of 
822,5  ls.-jot),  about  84,000  customers, 
ind  approximately  5,000,000  .Mi  watt 
'qui\alonts. 

Los  Angeles  Seeks  Power  Permit 
trom  Federal  Government. — The  city  of 
Los  Angeles  has  received  the  permis- 
sion of  the  California  Railroad  Commis- 
sion to  file  applications  with  the  Forest 
Service  of  the  United  States  Depart- 
ment of  Agriculture  for  a  preliminary 
power  permit,  including  rights-of-way 
for  storage  and  diversion  reservoirs, 
.•onduits,  dam  sites  and  water-power 
plant  sites  on  Big  Pine  Creek,  Cotton- 
wood Creek  and  the  Owens  River  Gorge. 
This  action  was  taken  in  the  interest 
)f  certain  desired  power  rights-of-way 
»nd  of  protecting  the  city's  interests  in 
certain  water  and  power  holdings  in  the 
Long  Valley  district,  where  the  city  is 
involved  in  litigation  with  private  power 
interests. 

Central-Station  Supports  Fellowship 
tor   Study   of    Boiler  Tube   Troubles. — 

The  Detroit  Edison  Company  has  given 
:o  the  chemical  engineering  department 
if  the  University  of  Michigan  the  sum 
)f  $600  to  support  a  fellowship  during 
:he  present  college  year,  the  object  of 
'die  endowment  being  an  investigation 
)f  the  causes  that  lead  to  the  frequent 
failure  of  boiler  tubes  in  service.  A 
number  of  tubes,  some  of  which  have 
failed  and  others  of  which  have  ren- 
dered good  service,  will  be  subjected  to 
:areful  chemical  and  microscopic  ex- 
amination to  determine,  first,  whether 
r.he  metal  is  of  the  proper  chemical 
composition,  and  second,  whether  the 
material  has  been  properly  manipulated 
oy  the  manufacturer.  The  work  will  be 
in  the  charge  of  Prof.  Albert  E.  White. 
Southern  Idaho  Millers  Get  Reduced 
Rates. — A  uniform  schedule  of  reduced 
rates  for  the  millers  of  southern  Idaho 
has  been  filed  with  the  Public  Utilities 
Commission.  The  schedule  was  agreed 
to  by  the  Electric  Investment  Company, 
the  Southern  Idaho  Power  Company 
and  the  millers,  and  provides  an  in- 
ducement to  operate  the  mills  a  greater 
length  of  time.  The  demand  rate  is  $1  - 
per  month  per  horsepower,  3  cents 
per  kilowatt-hour  up  to  30  kw.-hr.,  2 
cents  per  kilowatt-hour  for  the  next 
22.5  kw.hr.,  and  0.5  cent  per  kilowatt- 
hour  for  all  over  that  amount,  with  a 
load-factor  discount.  The  rate  applies 
to  alternating-current  service  for  single 
installations  of  50  hp.  or  over.  The 
schedule  is  optional  with  consumers 
who  are  being  served  in  accordance 
with  the  terms  and  conditions  of  con- 
tracts entered  into  before  May  8,  1913. 


Current  News 
(tti el  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Ratea  lor  Street  Lighting  in  Seattle 
Increased.  The  president  of  the  Seat- 
tle City  Council  has,  over  the  protest  of 
the  Mayor,  fixed  the  rates  for  street 
lighting  for  1!>1<;  at  4.5  cents  per  kilo- 
watt-hour. The  city,  which  is  served 
from  a  municipal  plant,  formerly  en- 
joyed a  rate  of  4  cents  per  kilowatt-hour 
for  this  service. 

Institute  Formed  to  Promote  Govern- 
ment Business  Efficiency.  —  "An  insti- 
tute for  government  reseai'ch"  was  in- 
corporated in  Washington  on  March  13, 
the  fundamental  purpose  of  which,  ac- 
cording to  its  incorporators,  is  to  apply 
the  test  of  efficient  business  methods  to 
administrative  and  governmental  activ- 
ities and  to  co-operate  with  public  offi- 
cers in  promoting  efficiency.  Frank  J. 
Goodnow,  president  of  Johns  Hopkins 
University,  will  head  the  institute's 
board  of  trustees.  Headquarters  will 
be  in  Baltimore.  The  organization  will 
be  supported  by  voluntary  contributions, 
and  administrative  experts  will  be  em- 
ployed. The  first  work  will  be  in  con- 
nection with  the  federal  government. 

Massachusetts  Legislature  Consider- 
ing Bills  on  Municipal  Ownership. — Af- 
ter a  joint  debate  between  representa- 
tives of  various  lighting  companies 
throughout  the  State  and  Representa- 
tive Morrill,  father  of  the  bills,  the 
Massachusetts  legislative  committee  on 
public  lighting  has  taken  under  consid- 
eration two  bills  affecting  municipal 
ownership.  One  provides  for  the  repeal 
of  the  law  which  makes  it  obligatory  on 
a  municipality  wishing  to  engage  in  the 
lighting  business  to  purchase  the  exist- 
ing company  if  there  be  one.  The  other 
seeks  to  repeal  the  law  which  requires 
that  a  city  or  town  may  establish  mu- 
nicipal lighting  plants  on  a  majority 
vote,  instead  of  a  two-thirds  vote,  of  the 
City  Council  for  two  successive  years. 

Twelve- Year-Old  Conduit  Suit  Before 
Referee. — After  twelve  years  of  litiga- 
tion, the  action  of  the  city  of  New  York 
against  the  Consolidated  Gas  &  Electric 
Subway  Company  has  been  submitted 
in  finality  to  a  board  of  referees  for  de- 
termination. On  the  outcome  of  the 
suit  depends  the  control  of  the  under- 
ground electrical  conduits  in  Manhat- 
tan. The  franchise  was  given  under 
contract  of  the  company  to  pay  the  city 
all  above  10  per  cent  profits,  but  the 
books  have  never  showed  that  much 
profit.  The  city  charges  fraud  and  sues 
for  an  accounting  involving  several  mil- 
lions of  dollars  and  forfeiture  of  the 
franchise.  Besides  this  suit  against  the 
Consolidated  company,  which  involves 
conduits  for  the  New  York  Edison  Com- 
pany's high-tension  wires,  there  is  an- 
other one  pending  against  the  Empire 
City  Subway  Company,  involving  the 
telephone  company's  low-tension  wires. 


Detroit       Kdison's      New       Monthly. — 

With     an     i  .sue     for     March     the     Detroit 

i-.'ii  on  Company  begina  the  publication 
of  a  monthly  company  magazine  called 
The  l><t roii  Edison  Synchroscope.  The 
new  bulletin  will  he  devoted  to  all  intea 
departmental  activities  ami  interests. 

Workmen's  Compensation  for  Ken- 
tucky.- The  Kentucky  Legislature  has 
passed  the  workmen's  compen 
bill  which  has  been  before  it  since 
early  in  the  session.  It  provide  for 
insurance  with  the  commercial  compa- 
nies or  with  mutual  organizations  and, 
does  not  create  a  state  fund,  and  it  is 
virtually  compulsory,  since  those  em-j 
ployers  who  do  not  take  advantage  of 
its  terms  are  deprived  of  the  usual 
common-law  defenses  in  cases  of  em- 
ployees' claims. 

Westinghouse  Men  Banquet  at  Pitts- 
burgh. —  Approximately  500  members 
and  guests  of  the  Westinghouse  Club' 
assembled  at  the  sixth  annual  banquet 
of  that  organization  at  the  Fort  Pitt 
Hotel,  Pittsburgh,  Pa.,  on  March  11. 
Truman  P.  Gaylord,  vice-president  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  acted  as  toastmaster. 
Addresses  were  delivered  by  Wesley  G. 
Carr,  one  of  the  company's  attorneys, 
on  "The  Potency  of  Service";  William 
L.  Saunders  of  the  Naval  Consulting 
Board  on  "Industrial  Organization  for 
Peace  and  War,"  and  Rev.  Samuel  M. 
Lindsey  of  Pittsburgh  on  "Imagination 
and  Life." 

Duplication  of  Idaho  Systems  Being 
Removed.  —  The  Electric  Investment 
Company,  with  headquarters  at  Boise, 
is  taking  out  a  part  of  the  electric  dis- 
tributing system  of  the  Idaho  Power  & 
Light  Company  in  the  Twin  Falls 
region.  Eventually  the  entire  dis-- 
tributing  system  will  be  removed,  and 
only  the  Great  Shoshone  &  Twin  Falls 
Water  Power  Company's  system  will  be 
used  in  this  part  of  the  country.  At 
Buhl  the  Great  Shoshone  distributing 
system  will  be  removed  and  the  Idaho 
Power  &  Light  system  will  remain. 
Arrangements  will  be  made,  however, 
whereby  either  town  may  be  supplied 
from  both  stations  in  case  of  emer- 
gency. Power  for  Twin  Falls  will  come 
from  the  Shoshone  Falls  plant,  while 
that  for  Buhl  will  be  taken  from  the 
plant  at  Malad. 

Indianapolis  Company  to  Go  After 
Electric-Range  Load. — The  Merchants' 
Heat  &  Light  Company  of  Indianapolis 
has  made  the  first  formal  move  in  a 
campaign  to  encourage  the  use  of  elec- 
tric ranges  throughout  the  company's 
territory.  This  week  a  petition  was 
filed  with  the  Public  Service  Commis- 
sion asking  authority  to  place  a  new 
rate  in  effect  in  addition  to  other  sched- 
ules of  the  company  heretofore  ap- 
proved and  passed  on  by  the  commis- 
sion. This  new  rate  will  give  the  user 
of  such  electric  appliances  as  ranges  a 
final  step  in  the  rate  which  will  bring 
ranges  and  other  cooking  apparatus  to 
a  3-cent  basis.  Rate  experts  of  the 
company  believe  this  rate  will  be  low 
enough  to  encroach  on  the  Indianap- 
olis artificial-gas  rate — one  of  the  low- 
est in  the  country — which  is  55  cents 
per  1000  cu.  ft. 
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Indiana  Electric  Light  Association. — 

The  annual  meeting  of  the  Indiana  Elec- 
tric Light  Association  will  be  held  at 
Kokomo,  Ind.,  on  April  19. 

Chicago  Jovian  League. — On  Feb.  23 
the  Chicago  Jovian  League  held  a  re- 
juvenation at  the  Sherman  Hotel,  at 
which  ten  new  members  were  initiated. 

Illuminating  Engineering  Society. — 
A  new  list  of  members  is  now  being 
prepared  for  publication  and  will  be 
available  for  distribution  about  May  1. 

Electrical  Supply  Jobbers'  Associa- 
tion.— The  next  meeting  of  the  Elec- 
trical Supply  Jobbers'  Association  will 
be  held  at  Hot  Springs,  Va.,  June  7,  8 
and  9. 

New  England  Section,  I.  E.  S. — Dr. 
C.  P.  Steinmetz  will  be  the  speaker  at 
the  next  meeting  of  the  New  England 
Section  of  the  Illuminating  Engineering 
Society  on  April  13. 

Pittsburgh    Electrical    Association. — 

Jackson  D.  Haag  spoke  on  Feb.  29 
before  the  Pittsburgh  Electrical  Asso- 
ciation on  "The  Newspaper  and  Its 
Relation  to  the  Electrical  Industry." 

Detroit-Ann  Arbor  Section,  A.  I.  E. 
E. — The  annual  banquet  of  the  Detroit- 
Ann  Arbor  Section  of  the  American  In- 
stitute of  Electrical  Engineers  was  held 
on  March  17  at  the  Fellowcraft  Club. 

Dallas  Electric  Club  and  Jovian 
League. — The  Dallas  (Tex.)  Electric 
Club  recently  voted  to  amend  its  con- 
stitution so  as  to  change  the  name  of 
the  body  to  the  Dallas  Electric  Club 
and  Jovian  League. 

Pittsburgh  Section,  I.  E.  S.— At  the 

next  meeting  of  the  Pittsburgh  Section 
of  the  Illuminating  Engineering  Society 
W.  D.'A  Ryan  will  speak  on  the  "Light- 
ing of  the  Panama-Pacific  International 
Exposition."  A  symposium  on  interior 
lighting  will  be  held  at  the  meeting 
on  April  21. 

Export  Buyers'  League. — There  is 
now  being  formed  in  New  York  City 
an  association  of  men  who  purchase  for 
export  which  will  be  known  as  the  Ex- 
port Buyers'  League.  Membership  in 
the  league  includes  membership  in  the 
Purchasing  Agents'  Association  of  New 
York.  The  next  meeting  of  this  latter 
society  will  be  held  at  Reisenweber's 
on  March  21. 

New   Haven   Section,   A.    I.   E.    E. — 

There  will  be  a  joint  meeting  of  the 
New  Haven  Section  of  the  American  In- 
stitute of  Electrical  Engineers  with  the 
local  sections  of  the  civil,  mechanical 
and  mining  engineering  societies  at  the 
Mason  Laboratories,  Sheffield  Scientific 
School  of  Yale  University,  on  April  15. 
Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company,  will  de- 
liver an  illustrated  address  on  "The 
Progress  of  Economic  Power  Genera- 
tion and  Distribution." 

Minnesota     Electrical    Association. — 

The  ninth  annual  convention  of  the 
Minnesota  Electrical  Association  will  be 
held  at  the  Radisson  Hotel,  Minneapo- 
lis, on  March  21  and  22.  In  order  to 
make  the  sessions  of  greater  interest 
and  more  "snappy"  the  1916  conven- 
tion has  been  shortened  from  three  to 
two   days.      A   further   departure   from 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


the  customary  procedure  will  be  a  ban- 
quet at  the  close  of  the  convention  un- 
der the  auspices  of  the  association. 
There  will  be  fewer  papers  this  year, 
but  they  will  be  about  equally  divided 
between  technical  and  commercial  top- 
ics. The  commercial  end  of  the  in- 
dustry will  be  featured  this  year  more 
than  ever. 

South  Dakota  Electric  Light  Asso- 
ciation.— The  initial  steps  toward  the 
formation  of  the  South  Dakota  Electric 
Light  Association  were  taken  at  a 
meeting  of  central-station  men  at 
Sioux  Falls  on  Feb.  22.  Robert  Ferris, 
manager  of  the  Yorktown  Light,  Heat 
&  Power  Company,  was  elected  tempo- 
rary chairman,  and  A.  H.  Savage,  pres- 
ident of  the  Flandreau  Light  &  Power 
Company,  was  elected  temporary  sec- 
retary. Following  the  reading  of  a 
paper  on  "Corporation  Accounting"  by 
Mr.  Ferris,  a  business  meeting  was 
held.  A  permanent  organization  will 
be  effected  at  the  next  meeting,  which 
is  to  be  held  in  Watertown  at  a  date 
to  be  announced  later. 

American  Society  of  Mechanical  En- 
gineers.— The  spring  meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers will  be  held  from  April  11  to 
14  inclusive  at  New  Orleans.  The  open- 
ing session  will  be  devoted  to  "In- 
dustrial Preparedness,"  with  a  paper  by 
Spencer  Miller,  member  of  the  Naval 
Consulting  Board.  One  of  the  speakers 
will  be  W.  B.  Thompson,  commissioner 
of  public  utilities  of  the  city  of  New 
Orleans.  A  session  will  consider  engi- 
neering problems  of  the  South,  with 
papers  on  multiple  evaporators,  low-lift 
pumping  plants  in  the  Gulf  Coast  coun- 
try, and  mechanical  equipment  used  in 
the  port  of  New  Orleans.  At  other 
sessions  papers  will  be  presented  on 
measurement  of  flow  of  fluids,  dynamic 
balance  of  machine  parts,  center-crank 
shafts  of  gas  engines,  transmission  of 
heat,  fuels,  etc. 

New  York  Jovian  League. — The  re- 
cently reorganized  Jovian  League  of 
New  York  held  its  first  formal  meeting 
under  the  revised  constitution  at  the 
Hotel  Martinique  on  March  15.  The 
report  of  the  nominating  committee  was 
accepted,  the  following  being  elected: 
President,  Arthur  Williams,  general 
commercial  manager  New  York  Edison 
Company;  secretary,  James  R.  Strong, 
president  Tucker  Electrical  Construc- 
tion Company;  treasurer,  A.  S.  DeVeau, 
president  DeVeau  Telephone  Company; 
board  of  governors,  E.  W.  Rockefellow, 
general  supply  sales  manager  Western 
Electric  Company;  James  R.  Pollock, 
New  York  manager  New  York  Tele- 
phone Company;  T.  Beran,  manager 
New  York  office  of  the  General  Electric 


Company,  and  W.  S.  Rugg,  district 
manager  Westinghouse  Electric  &  Man- 
ufacturing Company.  Hereafter  the 
local  chapter  will  meet  weekly  instead 
of  semi-monthly  as  formerly. 

New  York  Sections,  I.  E.  S.  and  A.  S. 

M.  E.— The  New  York  Section  of  the 
Illuminating  Engineering  Society  held 
on  March  14  a  joint  meeting  with  the 
New  York  Section  of  the  American  So- 
ciety of  Mechanical  Engineers  for  the 
purpose  of  discussing  the  proposed  code 
of  lighting  for  factories,  mills  and  other 
workplaces  prepared  by  committees  of 
the  Illuminating  Engineering  Society. 
C.  E.  Clewell,  assistant  professor  of 
electrical  engineering  of  the  University 
of  Pennsylvania,  presented  a  paper  on 
"Modern  Aspects  of  Factory  Lighting 
and  the  New  Code,"  and  L.  P.  Alford, 
editor  of  the  American  Machinist,  read 
a  prepared  discussion  of  the  code.  The 
meeting  was  arranged  to  acquaint  the 
mechanical  engineers  with  the  contents 
of  the  code,  to  solicit  their  co-operation 
and  to  get  their  viewpoint,  which  it  was 
brought  out  would  be  very  beneficial 
when  any  further  revision  was  made  to 
the  code.  Professor  Clewell's  paper 
was  prepared  with  that  end  in  view. 
Mr.  Alford  assured  the  illuminating  en- 
gineers of  the  support  of  the  mechan- 
ical engineers.  He  spoke  highly  in 
favor  of  the  work  that  had  been  done 
and  very  carefully  discussed  a  num- 
ber of  the  articles  in  the  code  from  the 
standpoint  of  the  mechanical  engineer. 
His  discussion  was  largely  of  a  con- 
structive nature. 

The  Southwestern  Electrical  &  Gas 
Association. — The  1916  annual  conven- 
tion of  the  Southwestern  Electrical  & 
Gas  Association  will  be  held  at  Galves- 
ton, Tex.,  May  17,  18,  19  and  20,  at  the 
Hotel  Galvez.  The  various  sessions  will 
be  as  follows:  Interurban  and  street- 
railway  sessions  morning  and  after- 
noon, May  17,  with  gas  members'  ses- 
sions paralleling  in  another  meeting- 
room;  lighting  and  power  sessions, 
morning  and  afternoon,  May  18,  with 
claim  agents'  sessions  paralleling  in 
another  room,  and  general  sessions,  at 
which  papers,  addresses  and  discussions 
on  topics  common  to  all  public  utili- 
ties will  be  given,  morning  and  after- 
noon, May  19.  As  an  innovation  each 
session  will  be  in  the  hands  of  a  com- 
mittee selected  from  those  members 
directly  interested  in  the  particular 
interest,  kind  or  branch  of  utility  busi- 
ness to  which  such  sessions  are  to  be 
devoted.  The  province  of  such  commit- 
tees will  be  to  take  entire  charge  of 
their  sessions,  select  the  topics  to  be 
made  the  subject  of  the  papers,  ad- 
dresses, question  box  and  discussions, 
and  appoint  the  persons  who  will  make 
the  addresses,  write  the  papers  or  open 
the  discussions.  A  special  committee 
has  been  appointed  to  present  to  the 
convention  a  full  and  formal  report  on 
the  present  status  and  work  of  the 
association  and  to  make  suggestions 
for  a  broadening  of  its  scope  and  activi- 
ties, and  another  special  committee  has 
been  appointed  on  "publicity  and  public 
relations,"  with  instructions  to  obtain 
the  presence  of  and  addresses  from 
authorities  on  these  subjects. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
ami  Supplies     Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Glassware  Manufacturers  to  Keep   Factories  Running 

During  Summer  Months 

At  a  conference  held  on  Tuesday  of  this  week  between 
representatives  of  glassware  manufacturers  and  organized 

labor  at  Pittsburgh,  Pa.,  it  was  definitely  decided  to  run 
the  plants  this  year  during  the  summer  months.  This  is 
contrary  to  all  precedent,  it  has  always  been  the  practice, 
it  was  Mated  to  a  representative  of  the  Electrical  World, 
to  close  down  the  factories  for  a  month  or  two  during  the 
hottest  period  of  the  year  to  make  necessary  repairs  to 
equipment  and  to  take  inventory.  It  is  not  possible  to 
make  thorough  repairs  with  the  plant  in  operation.  The 
furnaces,  it  was  pointed  out,  once  lighted  burned  until 
cleaning  time,  ten  months  later.  Because  efficiency  of  opera- 
tion demands  that  the  furnaces  run  as  long  as  possible 
at  a  st reteh,  all  repairs  that  can  wait  are  generally  held  up 
until  the  summer  months,  when  there  is  a  general  over- 
hauling of  the  plant. 

This  year,  however,  no  such  shut-down  will  occur.  Orders, 
it  is  said,  are  coming  in  too  rapidly  and  deliveries  are  be- 
coming as  a  result  too  long  to  make  it  possible  to  put  out 
the  tires.  Furthermore,  the  loss  of  time  due  to  the  cus- 
tomary low  supply  of  natural  gas  in  cold  weather  was  ex- 
t'  ordinarily  disadvantageous  this  year.  The  volume  of 
buying  is  so  large  that  any  time  that  was  lost  by  insuffi- 
cient fuel  supply  was  more  keenly  felt  this  year  than  in 
former  years  and  has  acted  to  a  certain  degree  as  a  check 
against  summer  closing.  The  entire  facts  of  the  conditions 
underlying  the  present  market  in  electrical  glassware  will 
be  found  in  this  section  of  last  week's  issue,  March  11. 

Just  how  far  this  plan  will  be  carried  out  is  unknown. 
It  is  felt  by  some  that  so  great  will  be  the  requirement 
for  repairs  that  to  adhere  strictly  to  this  agreement  will 
be  impossible.  A  possible,  and  indeed  a  probable,  solution 
of  this  difficulty  will  be  the  partial  closing  down  of  factories 
at  different  times.  In  other  words,  the  factories  will  not 
shut  down  as  a  whole  but  department  by  department.  As 
soon  as  one  department  has  received  its  overhauling  it  will 
open  again  and  another  department  will  be  closed,  and  so  on. 


Carbon  Products  Selling  Well 

Business  in  carbon  products  for  electrical  purposes  is  at 
the  present  time  in  a  strong  position.  The  demand,  while 
not  phenomenal,  is  healthy  and  shows  good  prospects.  To 
a  certain  extent  the  volume  of  domestic  buying  has  been 
heightened  by  the  stoppage  of  the  imports  of  foreign  car- 
bon. Before  the  war  broke  out  Austrian  and  German  carbon 
products  enjoyed  a  wide  sale  in  this  country,  but,  since 
it  is  now  impossible  to  obtain  materials  from  either  country, 
the  domestic  buyers  are  forced  to  turn  to  the  domestic 
products. 

In  the  export  field  the  American  manufacturers  are  find- 
ing for  the  first  time,  it  is  stated,  a  market  for  American- 
made  products.  Orders  are  coming  from  every  country  in 
Europe  whose  ports  are  open  to  commerce,  from  South 
America,  and  from  the  British  colonies  in  the  Southern 
Hemisphere. 

The  foreign  demand  is  especially  strong  for  lighting  car- 
bons. In  the  Scandinavian  countries,  where  there  are  large 
water-power  developments  and  large  electrochemical  in- 
dustries, there  is  a  strong  market  for  electric-furnace  car- 
bon electrodes. 

The  domestic  buying  of  carbon  products,  as  far  as  could 
be  learned,  is  good  in  all  classes  of  materials.  Carbon 
brushes   are   selling  particularly  well  at  the  present  time. 


Tin'  greatest  improvement  is  seen  in  the  volume  of  buying 
of  carbon  electrodes  for  electric  furnace  work  in  the  electro- 
chemical  industries.  The  war  conditions  have  heightei 
the  demand  for  electrochemical  products  and  have  greatly 
increased,  of  course,  the  buying  of  necessary  supplies.  Par- 
ticularly is  this  seen  in  the  electric-steel  industry  in  this 
country.  Up  to  quite  recently  Germany  led  the  world  in 
the  number  of  electric  furnaces  engaged  in  the  production 
of  steel,  but  the  latest  reports  place  the  United  States  con-  j 
siderably  ahead  of  Germany.  Electric  steel  is  finding  a 
larger  and  wider  sale  every  day,  and  just  at  present  the 
conditions  of  the  steel  market  necessitate  the  maximum 
production  at  every  source. 

The  domestic  market  for  lighting  carbons  is  said  to  be  : 
fair.     The   high-grade   carbons   for   naming    arcs   formerly 
obtained  from  Germany  and  Austria  cannot  now  be  had  at 
any  price  in  this  country,  because  of  the  war. 

Deliveries  of  domestic  carbons  are  still  good,  and  it  is  i 
felt  that  there  is  every  prospect  of  their  remaining  so. 
There  is  no  difficulty  in  getting  the  raw  materials,  and  the 
only  serious  drawback  is  the  congestion  of  the  nation'? 
freight  service.  This  by  no  means  causes  delays  in  every 
case,  but  frequently  shipments  have  been  held  up  for  some 
time. 

There  has  been  no  change,  as  far  as  could  be  found  out, 
in  the  prices  for  carbon  products.  Raw  materials  have  not 
advanced,  and  the  manufacturers  have  not  been  forced  to ; 
increase  their  prices.  This,  of  course,  is  true  only  for  the 
carbon  products  alone.  When  the  carbon  is  a  part  of  the 
finished  product  the  condition  does  not  necessarily  hold. 
Carbon  brushes,  for  instance,  with  copper-plated  connecting 
surfaces,  it  is  stated,  demand  a  better  price  to-day  than 
before  copper  began  to  advance.  Moreover,  those  to  whom 
the  Electrical  World  talked  could  not  foresee  any  advance 
in  price,  at  least  in  the  near  future. 

There  has  been  no  change,  as  far  as  it  could  be  learned, 
in    either    credits    or    collections. 


The  Graves  Engineering  Company  has  moved  from  35 
Pine  Street  to  25  Pine  Street,  New  York. 

The  Reflectolyte  Company. — The  Frank  Adam  Electric 
Company,  St.  Louis,  Mo.,  has  recently  changed  its  name 
to  the  Reflectolyte  Company. 

W.  B.  Pierce  has  opened  an  office  at  333  Old  South  Build- 
ing, Boston,  Mass.,  from  which  he  will  direct  the  Eastern 
sales  work  of  the  Hughes  Electric  Heating  Company  of 
Chicago. 

Curtis  &  Carhart,  Inc.,  150  Chambers  Street,  New  York, 
manufacturers'  representatives,  have  appointed  L.  F.  Tissot, 
Jr.,  formerly  with  the  Century  Electric  Company,  as  a 
member  of  their  staff. 

The  Bright  Star  Battery  Company,  430  West  Fourteenth 
Street,  New  York,  has  established  a  branch  office  in  San 
Francisco,  Cal.,  which  will  be  in  charge  of  Nicholas  Abrams. 
The  company  will  carry  a  stock  of  its  products  at  this  office. 

T.  C.  Hawkins,  who  was  special  syndicate  representative 
for  the  Westinghouse  Lamp  Company  at  Philadelphia,  Pa., 
has  been  appointed  direct  traveling  representative  for  the 
Holophane  Glass  Company,  Inc.,  340  Madison  Avenue,  New 
York  City. 

Large  Demand  for  "Celestialite." — The  Gleason  Tiebout 
Glass  Company  reports  a  large  demand  for  its  new  fixture 
glassware,  "Celestialite."  Some  very  satisfactory  orders 
have  been  received  from  London  and  from  South  America. 
This  glass,  the  company  claims,  is  a  true  daylight  glass. 
Several  large  orders  have  recently  been  received  for  the 
relighting  of  prominent  department  stores  in  New  York  City. 
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Charles  E.  Kacin,  who  for  twelve  years  has  been  con- 
nected with  the  sales  department  of  the  Central  Electric 
Company  of  Chicago,  has  accepted  a  position  as  Chicago 
representative  for  the  Adams-Bagnall  Electric  Company  of 
Cleveland. 

Western  Electric  Sales  for  1915. — The  Western  Electric 
Company's  business  for  1915  was  better,  on  the  whole,  than 
was  expected.  The  sales  amounted  to  $63,852,000,  of  which 
$38,394,000  represents  sales  to  the  companies  of  the  Bell 
Telephone   System. 

The  Standard  Electric  Company  of  Minneapolis,  Minn., 
has  moved  from  13  North  Sixth  Street  to  239  Plymouth 
Building,  where  accommodations  have  been  obtained  to  meet 
the  company's  rapidly  growing  business.  Fred  G.  Dustin 
and  C.  W.  Arrick  are  proprietors  of  this  concern. 

The  Hayward  Company,  50  Church  Street,  New  York, 
manufacturer  of  power-plant  apparatus,  has  announced  that 
after  March  1  all  prices  published  or  otherwise  quoted  by 
the  company  will  be  withdrawn,  and  that  after  that  date 
and  until  further  notice  prices  will  be  issued  only  on  appli- 
cation. 

The  Alamo  Farm  Light  Plant  Company  of  Omaha,  Neb., 
has  recently  opened  a  branch  office  and  display  room  at 
Eighth  Street  and  Iowa  Street,  Dubuque,  Iowa.  The  sales 
territory  embracing  eastern  Iowa,  western  Illinois  and  Wis- 
consin will  be  under  the  management  of  this  branch  office. 
It  is  also  the  intention  of  the  company  to  open  eventually 
an  assembly  plant  in  Dubuque. 

Large-Turbine  Order. — The  I.  P.  Morris  Company  has 
just  secured  the  contract  for  one  19,500-hp.  vertical-shaft, 
single-runner  turbine  to  operate  under  a  head  of  68  ft.  at  a 
speed  of  100  r.p.m.  for  the  Lock  No.  12  development  of  the 
Alabama  Power  Company  on  the  Coosa  River.  The  unit  is 
to  have  a  rating  of  2000  hp.  greater  than  the  existing 
I.  P.  Morris  units  in  the  same  station,  the  head  and  speed 
for  each  of  the  five  machines  being  the  same. 

The  Main  Electric  Manufacturing  Company,  500  Aiken 
Avenue,  Pittsburgh,  Pa.,  has  increased  its  capital  stock  from 
$100,000  to  $300,000,  the  increase  being  necessary  on  ac- 
count of  the  larger  business  being  received.  According  to 
M.  E.  Main,  president  of  the  company,  the  export  business 
of  the  company  is  very  satisfactory,  and  the  company  has 
also  been  noting  a  general  increase  of  business  in  this 
country.    It  recently  doubled  the  floor  space  of  its  plant. 

New  Orleans  to  Have  Electrical  Show. — It  has  been  an- 
nounced by  W.  E.  Clement,  chairman  of  arrangements,  that 
the  recently  organized  Jovian  League  of  New  Orleans  will 
feature  an  electric  show  in  that  city  early  in  April.  The 
final  arrangements,  it  is  expected,  will  be  announced  shortly. 
Aside  from  spectacular  features  the  league  will  put  on  what 
will  be  almost  exclusively  a  "household  show,"  bearing  par- 
ticularly on  efficiency  and  modern  methods  in  the  home. 
In  connection  with  the  show  there  will  be  a  pure  food 
exhibit. 

Milwaukee  Concern  to  Handle  Roberson  Products. — The 
Electrical  Engineering  &  Equipment  Company,  Wells  Build- 
ing, Milwaukee,  Wis.,  will  act  as  exclusive  sales  agent  for 
the  products  of  the  Roberson  Electric  Appliance  Company, 
manufacturer  of  the  Roberson  emergency  connector  and 
meter  attachment.  The  Electrical  Engineering  &  Equip- 
ment Company,  of  which  Philip  Grossman  is  president  and 
general  manager,  wishes  to  get  in  touch  with  representative 
sales  organizations  throughout  the  country  to  assist  in  the 
sale  of  these  products. 

General  Electric  Company  Increases  Price  of  Its  Products. 
— Owing  to  the  steady  advance  in  raw  materials,  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  has  made  a 
general  advance  of  10  per  cent  in  the  price  of  its  electrical 
goods.  This  general  increase  in  prices  has  been  expected 
for  some  time  and  follows  the  advance  in  prices  made  in 
motors  and  one  or  two  other  lines  of  apparatus  two  months 
ago.  It  is  understood  that  the  Westinghouse  company  has 
also  made  advances  in  the  prices  of  its  products  which  are 
similar  in  amounts  to  those  made  by  the  General  Electric 
Company. 

Display  Stand  for  Automobile  Lamps. — The  Wood  Manu- 
facturing Company,  Fairfield,  Conn.,  has  just  brought  out 
a  1916-model  display  stand  for  its  "Newtype"  automobile 
spot  lamps  and  Ford  lamps,  which  it  is  supplying  to  jobbers 


and  dealers  throughout  the  country  without  charge  except 
for  the  lamps.  Various  types  of  spot  lamps  made  by  the 
above-named  manufacturer  are  shown  on  this  stand,  and 
the  display  is  so  arranged  that  the  backs  of  some  of  the 
lamps  and  the  fronts  of  others  can  be  seen.  It  is  thereby 
possible  for  persons  looking  at  the  stand  to  see  the  rear- 
view  mirror  which  is  in  the  back  of  all  the  lamps. 

Large  Number  of  Employees  on  Westinghouse  Payroll. — 
It  is  reported  that  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  has  a  record  number 
of  employees  on  its  payrolls  at  the  present  time,  and  that 
on  account  of  the  great  rush  of  business  more  than  20,000 
persons  are  working  for  the  company.  The  company  is 
continuing  to  receive  large  orders,  among  the  most  prom- 
inent of  which  is  one  recently  received  from  the  National 
Tube  Company  for  the  equipment  of  its  new  40-in.  reversing 
mill,  as  already  noted  in  these  columns.  The  company  has 
also  received  substantial  orders  from  other  steel  companies. 

Tinted  Glassware  Advances  in  Price. — The  Electrical 
World  has  received  information  to  the  effect  that  certain 
classes  of  colored  or  tinted  glassware  for  electrical  pur- 
poses have  advanced  considerably  in  price.  In  some  grades 
the  advance  has  been  as  much  as  50  per  cent.  Back  of  this 
advance,  of  course,  is  the  condition  of  the  market  for  raw 
materials.  Chemicals  and  dyes,  besides  being  much  higher 
in  price,  are  very  difficult  to  obtain,  especially  the  latter. 
These  facts,  in  addition  to  the  general  conditions  underlying 
the  glassware  market  as  a  whole,  as  reported  in  these 
columns  for  March  11,  have  been  instrumental  in  the  pres- 
ent advances. 

Robbins  &  Myers  Club. — The  Robbins  &  Myers  Company, 
Springfield,  Ohio,  is  maintaining  a  club  for  its  employees, 
all  of  whom  are  eligible  for  membership.  No  dues  are 
charged  since  all  expenses  are  taken  care  of  by  the  com- 
pany. Spacious  club  rooms  are  kept  up  by  the  company, 
the  entire  top  floor  of  the  Bushnell  Building  Annex  being 
utilized  for  the  purpose.  One  of  these  rooms  is  in  the  form 
of  an  auditorium  in  which  meetings  and  entertainments 
are  held.  A  prominent  speaker  is  engaged  once  a  month 
to  address  the  club  members.  A  band  which  is  equipped 
and  provided  with  a  director  by  the  company  also  gives 
occasional  concerts.  A  banquet  is  a  feature  of  the  monthly 
meetings.  The  reading-room  of  the  club  is  provided  with  all 
the  general  and  technical  magazines  and  also  an  electrically 
operated  victrola.  A  large  billiard  room  forms  part  of  the 
club's  equipment. 

Traveling  Screens  to  Be  Marketed  by  Chain  Belt  Com- 
pany.— For  several  years  the  Chain  Belt  Company  of  Mil- 
waukee, Wis.,  has  been  developing  self-cleaning  traveling 
water-intake  screens.  The  screens  that  have  been  built 
during  that  period  were  largely  made  at  the  request  of 
consulting  engineers  and  central-station  engineering  de- 
partments. Now,  however,  the  mechanical  design  has 
been  carefully  considered;  the  screens  that  are  in  use  have 
given  satisfaction,  and  the  company  feels  that  the  experi- 
mental stage  is  past.  The  company  has  therefore 
announced  that  it  is  ready  to  push  the  sale  of  these 
screens  aggressively.  The  Northwest  station  of  the  Com- 
monwealth Edison  Company,  Chicago;  the  Delray  and  the 
Conners  Creek  plants  of  the  Detroit  (Mich.)  Edison  Com- 
pany and  the  Commerce  Street  plant  of  the  Milwaukee 
(Wis.)  Electric  Railway  &  Light  Company  are  among  the 
present  users  of  these  traveling  screens. 

Ten  New  Electric  Trucks  for  Boston. — Orders  for  ten  new 
electric  trucks  to  be  added  to  the  fleets  at  Boston,  Mass., 
have  recently  been  booked  by  the  General  Vehicle  Com- 
pany, Long  Island  City,  N.  Y.  Six  3.5-ton  trucks  will  be 
utilized  by  a  contractor  in  street  watering,  flushing  and 
oiling,  the  installation  to  be  completed  about  April  1. 
Energy  will  be  supplied  by  the  Edison  Electric  Illuminating 
Company,  and  the  trucks  will  be  run  upon  the  battery-serv- 
ice basis.  A  2-ton  truck  has  also  been  purchased  by  G. 
F.  Richardson,  a  wholesale  grocer  of  Newton,  for  Boston- 
Newton  service,  and  another  machine  of  the  same  size  has 
been  ordered  by  H.  E.  Wright,  a  tin-can  manufacturer  of 
Charlestown.  Other  orders  include  a  1000-lb.  light  delivery 
wagon  for  the  coffee  house  of  Chase  &  Sanborn,  Boston, 
and  a  3.5-ton  truck  for  the  H.  J.  Hering  Company,  Boston, 
pickle  manufacturer.  The  Burton-Furber  Company,  coal 
dealer,  also  has  lately  ordered  two  5-ton  trucks. 


E LBCTRICAL     WORLD 


V  "i     67,  No.  12 


(  .loin  i     Hewitt     lamp-    tin     Motion  Picture    Studioi 
During   the   la  i    two   month  .  1 1 1 « -   Coopor   Hewltl    Electric 
\    .1  ,   snnounoss(   ten    large    motion 
picture  studii  idopted  t  i * » -  Coopei   Hewitl  lamp    foi 

lighting  ihoir  indu  i"i   motion  pictures.    Thl    type 

of  iiiiiim  .  ed  hi  Afty-one  itudio  .  with  nearly 

81 i. in, i'    in   iervice.    The  majority  of  the  lamp    sre  for 

dio       [t  it  inter*  note  In  thii    con 

nection  thai  I  oopez  Hewitt  lampi  have  bean  adopted  bj  a 
number  of  motion-picture  companies  foi  use  In  their  tudioa 
m  Californiat  where  on  account  <>f  the  excellent  daylighl 
, -111111111011  apposedly  available  the  concern!  have  Installed 
large  motion-picture  planl  .  The  manufacturer  also  points 
.nit   that  the  Cooper  Hewitt   lamps  are  being  Increasingly 

employed  in  newspaper  composing  rooms,  where  greal  fare 
must    l.e  taken   to   relie\e  a      much   a;   possihle   tlie  eye      train 

incident  to  tine  detail  work,     l.ow  intrinsic  brilliancy  and 

absence    of    dark    shadows,    with    a    minimum    of    glare,    are 

obtained  with  these  lamps,  and  therefore  they  an'  particu 
larly   Well  adapted   lor  use   in  composing  rooms.     They  are 

al80   meeting  With   favor,   it    is  asserted,   in   industrial    plants. 


NEW   YORK   METAI.JMARKET  PRICES 

, — March  7 — v       , —  March  I  i 

Selling  friees  Selling  Prices 

Bid        Asked  Bid          Asked 

Copper                                                       b     d  £       s     d 

London,   standard   spot 100     10     0  105     0     0 

Prime    Lake    27.25       to  27.50t  27.50  to  27. 75t 

Electrolytic    27.26      to  27.60f  27.50  to  27.75f 

Casting-   25.87%  to  26.  \:< ..  |  25  50  to  26.00t 

pper   wire  base 28.76      to  29.25t  29.00  to  29.501 

Lead     6.60  7.00 

Nickel     45.00       to  50.00  45.00  to  50.00 

Slice!    BinC,    'oil.   smelter L'."..00t  L'.VOOt 

SiH-H.r     L8.67%  tol8.92%t  16.80  to  17. 05t 

Tin.   Straits    48.50  55.00f 

Aluminum,  98  to  99  per  com....   59.00      to  61.00  57.00  to  59. 00t 

OLD  METALS 

11..,n\    ,  ojiper  and  wire 21.50  to  22. 00f  21.00  to  21. 50£ 

heavy    13.50  to  14.00f  13.50  to  14.00t 

Brass,   Light   12.00  to  12.50t  11.50  to  12.00t 

Lead,   heavy   5.40  to    5.50t  5.75  to    5.85t 

Zinc,    new,  "scrap 15.00  to  15.501  14.00  to  15.00t 

COP    ER  EXPORTS 

Total  tons  to  March  14 6,833 

tNominal. 


Corporate  and  Financial 

Alturas    (Cal.)    Electric    Light  &   Power   Company.— The 

California  Railroad  Commission  has  authorized  the  company 
to  issue  $90,000  of  first  mortgage  thirty-year  6  per  cent 
bonds  and  to  execute  a  deed  of  trust  to  its  property  to  se- 
cure a  bonded  indebtedness  of  $100,000. 

Choctaw  Railway  &  Lighting  Company,  McAlester, 
Okla. — Judge  Campbell  of  the  federal  court  has  granted  the 
petition  of  the  receivers  of  the  company  to  issue  receivers'" 
certificates  to  the  amount  of  $130,000  for  the  improvement 
and  enlargement  of  the  properties  of  the  company.  Business 
which  would  bring  an  additional  gross  income  of  $160,000 
a  year,  it  is  stated,  can  be  secured  by  the  company  by  mak- 
ing the  improvements  contemplated  in  the  petition  for  the 
authorization  of  the  certificates.  The  receivers,  E.  E.  Fisher 
and  Allen  Wright,  point  out  that  the  maintenance  of  the 
properties  demands  the  expenditure  of  certain  sums  of 
money  for  improvements  and  additions.  It  is  shown  that 
the  operators  of  a  number  of  coal  mines  in  Pittsburg  County 
would  prefer  to  buy  their  power  from  the  Choctaw  company 
rather  than  to  install  their  own  plants,  as  they  will  be 
forced  to  do  if  the  company  does  not  extend  its  lines  to 
these  properties.  Among  other  plans,  the  purchase  of  the 
Degnan  &  McConnell  Electric  Light  Company  at  Wilburton 
is  contemplated. 

Cumberland  County  Power  &  Light  Company,  Portland, 
Me. — The  Maine  Public  Utilities  Commission  has  authorized 
the  company  to  issue  $250,000  of  its  first  and  refunding 
mortgage  5  per  cent  bonds,  due  Sept.  1,  1942,  at  not  less 
than  93.  The  proceeds  will  be  used  to  reimburse  the  com- 
pany's treasury  to  the  amount  of  $99,829.72,  expended  for 
additions,  extensions  and  improvements  to  its  properties 
made  during  1915,  and  to  the  amount  of  $125,000,  paid  to 


the  Pepperell  Manufacturing  Company  for  the  water  privi 
known  as  the  Hiram   Palls  privilege.    The  remainder 

will  l.e  iicd  iii  partially  developing  thl    watei  privilege, 

Derr>    <\.   II.)   Electric  Company.— The  New   Hampshire 

Public  Service  i  I  .inn  n  ion  ha  authorized  the  purchase  by 
the    Deny    Klediic   Company   of  the   New    Uamp   hire    Water 

A  Electric  Power  Company  and  the  Jaffrey  &  Troy  Electric 
Light  Company.     For  the  former  the  commission  authoi 
the  payment   ol    J60.000  and   for  the  latter  $15,000,  follow, 
ing  an  exhau  tive  investigation  of  the  value  of  the  prop 

cities,    their    depreciation    and    accounting    method:  The 

Derry  company  is  authorized  to  issue  750  shares  of  (',  per 
cenl  cumulative  preferred  stock  at  $100  par  value  to  meet 
i  he  costs  above  Outlined.  The  properties  will  be  placed 
under  a  single  experienced  management,  with  improve- 
ments   in    service  and   reduced    rates. 

Kansas  City  (Mo.)  Railway  &  Light  Company. — The  re- 
organization managers  of  the  street-railway  and  electric- 
light  systems  at  Kansas  City,  Mo.,  have  notified  the  de- 
positors of  notes  and  bonds  under  the  plan  prepared  by 
Judge  Hook  that  the  interest  money  they  are  entitled  to 
is  payable  March  15.  The  interest  to  be  paid  is  as  follows: 
Metropolitan  consols,  7.25  per  cent;  railway  5's,  7.75  per 
cent;  railway  6's,  5.33  per  cent;  Central  Electrics,  6.5  per 
cent;  Corrigans,  5.25  per  cent;  East  Side  Electrics,  5.75 
per  cent;  notes  to  banks,  2.75  per  cent;  Westports,  5  per 
cent;  Elevated  6's,  5.75  per  cent,  and  Elevated  4's,  4.16 
per  cent. 

Madison  (Ind.)  Light  &  Railway  Company. — The  Public 
Service  Commission  of  Indiana  has  authorized  the  company 
to  issue  $13,000  par  value  of  its  stock  for  new  construction 
to  its  power  plant  between  Nov.  1,  1913,  and  Nov.  1,  1915. 

Middle  West  Utilities  Company,  Chicago,  111. — A  block  of 
ten-year  6  per  cent  collateral  gold  bonds  due  Jan.  1,  1925, 
is  being  offered  for  investment.  The  proceeds  will  be  used 
to  retire  the  remaining  $2,652,300  three-year  6  per  cent 
collateral  gold  notes  due  Jan.  1,  1916,  of  which  issue  $847,- 
700  have  already  been  retired,  and  to  reimburse  the  com- 
pany's treasury  for  funds  used  in  the  development  of  its 
subsidiary  companies. 

Oxford  (Me.)  Electric  Company. — The  Maine  Public  Utili- 
ties Commission  has  granted  the  request  of  the  Oxford 
Electric  Company  for  permission  to  buy  the  property  of  the 
Mechanic  Falls  Electric  Light  Company  and  issue  securities. 
The  consideration  is  $30,000  in  6  per  cent  non-cumulative 
preferred  stock  of  the  Oxford  Electric  Company  delivered 
to  the  holders  of  the  present  capital  stock  of  the  Mechanic 
Falls  Electric  Company,  share  for  share,  provided,  however, 
that  the  present  stockholders  of  the  Mechanic  Falls  Elec- 
tric Company  may  first  declare,  and  pay  a  cash  dividend  of 
12  per  cent  on  its  capital  stock  now  outstanding  from  cash 
now  in  the  treasury. 

San  Diego  (Cal.)  Consolidated  Gas  &  Electric  Company. — 
Following  the  new  policy  of  the  Byllesby  utility  companies 
of  encouraging  investment  by  citizens  of  the  community 
served,  the  San  Diego  Consolidated  Gas  &  Electric  Company 
is  offering  its  new  issue  of  $500,000  7  per  cent  preferred 
stock  direct  to  the  people  of  that  city.  Subscriptions  are 
being  received  subject  to  the  approval  of  the  issue  by  the 
Railroad  Commission  of  California,  and  proceeds  will  be 
used  to  retire  $356,000  of  6  per  cent  debenture  bonds  due  in 
1922,  to  pay  floating  indebtedness  and  to  provide  capital 
for  extensions.  The  company's  present  capitalization  con- 
sists of  $4,266,000  first  mortgage  5  per  cent  bonds,  due  in 
1939;  $356,000  6  per  cent  debenture  bonds,  due  in  1922,  and 
$2,955,000  common  stock.  The  stock  is  being  offered  directly 
to  the  people  of  San  Diego  in  a  series  of  newspaper  adver- 
tisements, in  which  the  fact  is  brought  out  that  the  com- 
pany has  no  difficulty  in  financing  its  requirements  in  the 
general  investment  markets  of  the  country  but  prefers  to 
build  up  and  increase  home  proprietorship.  Some  of  the  rea- 
sons given  are  as  follows:  (1)  To  make  the  public  and  the 
utility  company  actual  financial  partners  as  well  as  partners 
in  community  advancement;  (2)  to  provide  investment  for 
surplus  capital  and  savings  of  citizens  in  a  stable  enter- 
prise which  they  have  under  their  personal  observation; 
(3)  to  accomplish  a  step  toward  the  popularization  of  the 
company,  and  (4)  to  bring  about  a  distribution  of  profits 
among  customers.     Subscriptions  are  being  taken  for  the 
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stock  at  par,  either  on  a  cash  or  a  partial-payment  basis. 
The  terms  of  the  partial-payment  plan  are  20  per  cent 
cash  and  the  balance  in  ten  equal  monthly  installments, 
the  partial-payment  feature  being  offered  primarily  for  the 
purpose  of  enabling  wage-earners  and  small-salaried  men 
or  women  to  acquire  stock  in  the  company. 

Seattle  Municipal  Lighting  Plant. — The  municipal  light- 
ing department  of  the  city  of  Seattle  had  gross  earnings 
during  1915  amounting  to  $1,067,180.02.  The  net  earnings 
of  the  department  for  the  year  were  $199,088.80.  Commer- 
cial lighting  brought  a  revenue  of  $577,521.95,  while  com- 
mercial power  added  $121,469.75,  street  lighting  $199,994.95, 
city  buildings  and  grounds  $26,303.10,  city  power  $34,049.92, 
other  public  buildings  $3,949.35,  miscellaneous  revenues 
$441,  and  miscellaneous  rentals  $3,450.  The  expenses  of 
the  department  include  $56,160.16  for  water-power  genera- 
tion, $112,466.26  for  steam-power  generation,  $2,079.18  for 
energy  purchased,  $40,951.99  for  transmission  and  trans- 
formation, $323.26  for  storage,  $160,656.28  for  distribution, 
$85,690.55  for  commercial  expenses,  $101,052  for  general 
expenses,  $178,627.72  for  depreciation,  $112,016.61  for  in- 
terest, bad  debts  and  other  items,  $9,281.25  for  appropria- 
tions, and  $8,785.96  for  profit  and  loss  adjustments,  leaving 
a  net  balance  for  the  year  of  $199,088.41.  During  1915  $400,- 
000  of  steam-plant  bonds  were  sold,  bringing  the  outstand- 
ing bonded  indebtedness  of  the  light  system  to  $3,923,000. 
During  the  year  $71,000  of  bonds  were  retired.  The  light 
and  power  system  has  a  valuation  given  by  the  State  ac- 
countants of  $6,786,257.80,  including  the  new  masonry  dam, 
to  which  is  given  an  investment  value  to  date  of  $1,508,- 
821.26.  The  above  report  was  filed  by  the  State  Bureau 
of  Accountancy  at  Olympia,  Wash.,  and  is  the  first  that  has 
been  made  on  the  city  lighting  department  by  the  State 
accountants. 

Swarz  Electric  Company,  Indianapolis,  Ind. — The  com- 
pany, which  manufactures  house-lighting  plants,  has  issued 
$150,000  of  7  per  cent  preferred  stock.  There  is  also  $150,- 
000  of  common  stock  outstanding.  The  company  intends  to 
purchase  a  large  amount  of  new  equipment. 

Texas  Power  &  Light  Company,  Dallas,  Tex. — At  a  recent 
meeting  of  the  board  of  directors  the  sale  of  $200,000  bonds 
was  authorized.  The  proceeds  will  be  used  to  pay  for  certain 
improvements  of  the  company's  power-transmission  system. 
The  company  plans  to  make  important  extensions  of  its 
electrical  transmission  systems  during  the  present  year. 
During  the  past  few  months  it  purchased  several  electric 
light  and  power  plants  in  different  parts  of  the  State,  and 
these  will  be  connected  up  with  the  general  power-trans- 
mission system  and  the  number  of  plants  added  to  from 
time  to  time  during  the  year. 


New  Utility  and  Industrial  Companies 

The  Paden  Light  &  Power  Company  of  Paden,  Okla.,  has 
been  chartered  with  a  capital  stock  of  $10,000  by  A.  G. 
Rogers,  W.  E.  Davis  and  W.  G.  Botts,  Paden. 

The  Kentucky  Light  &  Power  Company  of  Fulton,  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $250,000  by  O. 
LeNeve  Foster,  C.  M.  Goheen  and  E.  S.  Hodgman. 

The  Neosho  Electric  Company  of  Neosho,  Wis.,  has  been 
incorporated  by  E.  J.  Labuwi,  M.  Labuwi  and  others.  The 
company  is  capitalized  at  $6,000  and  intends  to  operate  an 
electric-light  plant  in  Neosho. 

The  Southern  Electric  Company  of  Birmingham,  Ala.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  to  engage  in 
electrical  and  steam  construction  work.  The  incorporators 
are  J.  L.  Hall,  H.  M.  Hall  and  N.  T.  Thomas. 

The  General  Lead  Battery  &  Electric  Company  of  New 
York,  N.  Y.,  has  been  incorporated  by  H.  H.  Hanson,  E.  S. 
Hyde  and  H.  M.  Keith,  17  Battery  Place,  New  York.  The 
company  is  capitalized  at  $20,000  and  purposes  to  do  a  gen- 
eral electrical,  mechanical  and  general  contracting  business. 

The  Roundtree  Company  of  Klaber,  Wash.,  has  been  in- 
corporated with  a  capital  stock  of  $25,000  and  intends  to 
operate  an  electric  light  and  power  plant,  telephone  system 
and  tramways;  also  to  engage  in  a  merchandise  and  real- 
estate  business.  P.  H.  Roundtree  is  promoter  of  the  com- 
pany. 


Trade  Publications 

Plugs  and  Receptacles. — Harvey  Hubbell,  Inc.,  Bridge- 
port, Conn.,  has  prepared  an  illustrated  folder  printed  in 
colors  descriptive  of  three-wire  plugs  and  receptacles. 

Electric-Light  Bath  and  Baker. — Walter  S.  Edmands, 
134  Congress  Street,  Boston,  Mass.,  has  prepared  an  illus- 
trated leaflet  descriptive  of  a  portable  electric-light  bath 
and  baker. 

Electrical  Supplies. — A  supplement  and  discount  sheet 
applying  to  its  Catalog  No.  200  is  being  sent  out  by  the 
Wesco  Supply  Company,  Seventh  Street  and  Clark  Avenue, 
St.  Louis,  Mo. 

Fans.— "The  Death  of  All  Fan  Contracts"  is  the  title  of 
a  circular  being  sent  out  by  the  Kandem  Electric  Company, 
49  East  Twenty-first  Street,  New  York,  which  contains  in- 
formation on  its  electric  fans. 

Vapor-Proof  Fixtures. — The  Wheeler  Reflector  Company, 
156  Pearl  Street,  Boston,  Mass.,  has  prepared  Bulletin  R, 
on  its  "Para-steel"  vapor-proof  fixtures  for  industrial  light- 
ing with  multiple  tungsten  lamps. 

Lightning  Arresters. — The  Electric  Service  Supplies  Com- 
pany, Seventeenth  and  Cambria  Streets,  Philadelphia,  Pa., 
is  sending  out  its  new  1916  catalog  on  Garton-Daniels  light- 
ning arresters  and  other  types  of  protective  apparatus. 

Insulating  Cable  Joints. — "Conducell,  A  Method  of  Insu- 
lating Cable-Joints  in  Underground  Transmission  Systems," 
is  the  title  of  an  illustrated  bulletin  recently  published  by 
the  Mica  Insulator  Company,  68  Church  Street,  New  York. 

Electric  Hoists. — The  Brown  Hoisting  Machinery  Com- 
pany, Cleveland,  Ohio,  has  recently  published  Catalog  D, 
which  is  extensively  illustrated  and  describes  various  types 
of  tramrail  systems,  trolleys  and  electrically  operated  hoists. 

Self-Contained  Generating  Plants. — Bulletin  No.  20,  pub- 
lished by  the  Universal  Motor  Company,  Oshkosh,  Wis.,  is 
illustrated  and  contains  information  on  various  types  of 
small  self-contained  gasoline-engine-driven  generating 
plants. 

Electric  Radiators. — The  Lee  Electric  Radiator  Company, 
14  East  Jackson  Boulevard,  Chicago,  111.,  has  issued  an  illus- 
trated folder  descriptive  of  the  Apfel  system  of  electric 
heating  and  also  a  folder  which  describes  and  illustrates 
a  small  electric  radiator  for  use  in  electric  pleasure  cars. 

Projection  Apparatus. — "Balopticons  and  Accessories"  is 
the  subject  of  a  very  complete  and  extensively  illustrated 
catalog  on  apparatus  for  various  forms  of  optical  projec- 
tion, including  methods  for  scientific  demonstration,  issued 
by  the  Bausch  &  Lomb  Optical  Company,  Rochester,  N.  Y. 

Electrical  Supplies. — The  Belknap  Hardware  &  Manufac- 
turing Company,  Louisville,  Ky.,  has  just  issued  Catalog  No. 
55,  which  lists  that  company's  stocks  of  electrical  merchan- 
dise, including  automobile  accessories,  tungsten  lamps,  con- 
duit and  conduit  fittings,  flashlamps,  storage  batteries, 
transformers,  switches,  wiring  accessories,  domestic  elec- 
trical appliances,  etc. 

Converters,  Motors  and  Switchboards. — Commutating-pole 
rotary  converters  are  described  and  illustrated  in  Leaflet 
No.  3823-A,  just  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  which  states 
that  1,750,000  kw.  is  the  total  rating  of  Westinghouse  rotary 
converters  now  in  operation.  "Modifications  of  the  Standard 
Type  CS  Motor"  is  the  title  of  Catalog  Section  IP45,  also 
prepared  by  the  Westinghouse  company.  The  company  has 
also  just  brought  out  a  twenty-page  folder  entitled  "Some 
Installations  of  Westinghouse  Switchboards." 

Pole-Line  Hardware. — Hubbard  &  Company,  Pittsburgh, 
Pa.,  have  recently  brought  out  a  very  complete  illustrated 
216-page,  8.5-in.  by  10-in.  catalog  which  contains  a  com- 
plete listing  of  its  pole-line  hardware  and  Peirce  construc- 
tion specialties.  The  catalog  is  really  an  encyclopedia  of 
line  material,  and  each  article  listed  is  illustrated.  Numer- 
ous illustrations  and  detail  drawings  are  also  utilized  to 
show  the  way  the  material  is  used  in  actual  practice.  Alto- 
gether, 616  illustrations  are  employed.  The  catalog  is  di- 
vided into  sixteen  sections  in  each  of  which  material  is 
grouped  according  to  the  purpose  for  which  it  is  employed, 
as,  for  instance,  guying  materials,  cross-arms  and  fit- 
tings, etc. 
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CHICOPBH,      mass      Eight      mill 
three  i  voll   transmission  line  are 

being  erected  in  connection  with  the  munici- 
pal electric-lighting  system,  it.  P.  Bene- 
dict Is  mai 

EAST    BRAINTREE,    mass      Tli. 

nt  department  is  contemplating  the 
Installation  of  an  additional  500-kw  turbo- 
generator in  tin-  municipal  electrlc-llght 
plant  during  1916,  and  possibly  s  500-hp. 
water  mix-  Boiler.  E\  h  Lawrence  Is  man- 
ager. 

EASTS  IMPTON,  mass     The  Bastharap- 
s  Co.   is  contemplating  the  ei 
..t    two  new   three-phase  transmission  lines 

Mom  Us  plant  at  Mount  Tom  to  Kasthanip- 
ton,  a   ilista  miles.     John   N.    Ly- 

man is  superintendent. 

GREENFIELD,  mass  The  Greenfield 
El.  Lt  A  Pwr.  Co.  is  Installing  two  685-hp. 

boilers  with  automatic  stokers  for  200  lb. 
pressure  ami  125  deg.  superheat,  and  it  will 
also  make  several  small  line  extensions. 
Contracts  have  been  placed  for  all  material. 
ii    s    Riddel]  is  assistant  manager. 

NKW  BEDFORD,  MASS.  — Plans  are 
being  prepared,  it  is  reported,  by  the  New 
Bedford  r.;is  &  Edison  Light  Company  for 
the  erection  of  a  power  plant  to  have  aii 
ultimate  output  of  SO. 000  kw.  The  initial 
installation  will  provide  for  an  output  of 
k\v.  The  company  has  recently  se- 
cured contracts  to  supply  energy  to  operate 
SW  Manomet  and  Sharp  mills  when 
completed,  which  will  require  approximately 
8000   kw. 

PALMER,  MASS.— The  Central  El.  Co.. 
Palmer,  is  contemplating  extending  its 
transmission  lines  into  the  town  of  Hamp- 
den. The  street-lighting  service  will  con- 
sist of  r>0  lamps.  H.  M.  Parsons  is  man- 
ager. 

READING.  MASS. — The  electric-light 
commission  is  contemplating  the  installa- 
tion of  an  additional  boiler  in  the  municipal 
electric-light  plant.  John  A.  Stevens, 
Lowell,  is  consulting  engineer.  A.  G.  Sias 
is   manager. 

SOUTH  HADLEY,  MASS. — An  appropri- 
ation of  $2,000  has  been  made  for  exten- 
sion of  electric-lighting  system  to  Alvord 
Street,  South  Hadley.  Not  yet  decided  when 
work  will  be  started.  Wilfred  W.  Scott  is 
manager. 

WORCESTER,  MASS. — Plans  are  being 
prepared  by  the  Worcester  El.  Lt.  Co.  for 
the  construction  of  an  addition  to  its  power 
house  and  installation  of  additional  turbo- 
generator and  other  machinery  at  its  power 
plant  on  Webster  Street,  to  cost  about 
$2:»0,00n. 

SOUTH  NORWALK,  CONN. — The  citi- 
zens of  South  Norwalk  have  voted  to  ap- 
propriate $  IS, 000,  or  as  much  as  may  be 
necessary,  for  the  purpose  of  installing  an 
ornamental  street-lighting  system  in  the 
business  section  and  West  Avenue  to  the 
armory.  A.  E.  Winchester  is  manager  of 
the    municipal    plant. 
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Middle  Atlantic 

BUFFALO,  N.  Y. — Application  has  been 
filed  by  the  Buffalo  General  Electric  Co. 
with  the  Public  Service  Commission  for 
permission  to  issue  $3,625,000,  the  proceeds 
to  be  used  for  construction  of  a  new  steam 
generating  plant.  The  new  station  will  be 
built  in  Tonawanda,  where  14  acres  have 
been  acquired  for  a  site,  on  which  con- 
struction work  has  started.  It  is  expected 
to  have  part  of  the  new  station  in  opera- 
tion in  the  fall  of  1916. 

COHOES.  N.  Y. — Improvements  are  con- 
templated to  the  water-works  system,  in- 
cluding the  installation  of  electrically  driven 
pumps  and  metering  of  supply  pumps  and 
improvements  at  water-works  station. 

ELLENBURG,  N.  Y. — Valuable  water 
rights  on  the  Big  Chazy  River,  5  miles  east 
of  Ellenburg  Depot,  have  been  purchased 
by  the  Ellenburg  Lt.  &  Pwr.  Co.,  recently 
organized   with   a   capital   stock   of   $35,000. 
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\i.\v    rORK,    N     v      Plans    have    been 

III,. I    for    the    power    plant    Ol    the    New    York 

i  lompanj  to  be  erected  at  I  he  corner 
oi  Water  Street  and  Burling  Slip.  The 
building  will  be  116  ft  by  107  ft.,  five 
stories    high,      The    cost    is    estimated    at 

■  n      Btarn  tt  A   Van  Vteek  are  archi- 

NIAGARA  k  ILLS.  N.  v.  The  plant  <>r 
the  Niagara  Electrochemical  Company  was 
practically   destroyed    bj    fire  on   March   7, 

causing    a    loss   ol    abOUl    $200,000. 

IAWANDA,  X.  Y.— The  Aluminum 
America,  Pittsburgh,  Pa.,  has  ac- 
quired an  option  on  40  acres  of  land  on  the 
Niagara  River  in  the  town  of  Tonawanda, 
and,  if  the  land  is  acquired,  will  erect  a 
plant,  to  cost  upward  of  $1,000,000. 

UTICA,  N.  Y  —  The  New  Vork  Central 
Railroad  Company,  it  is  reported,  is  con- 
templating the  construction  of  a  large  elec- 
tric plant  In  Utica  to  furnish  electricity  to 
light  the  railroad  station  and  other  pur- 
poses. 

ALLENTOWN,  PA. — The  contract  for 
the  electrical  work  on  the  new  Mosser 
School  Building  in  Allentown  has  been 
awarded  to  the  Macan,  Jr.,  Company  of 
this  city  for  $8,785. 

ALLENTOWN,  PA. — Extensive  improve- 
ments will  be  made  to  the  system  of  the 
Lehigh  Valley  Transit  Co.  (involving  an 
expenditure  of  $375,000),  consisting  of  the 
purchase  of  new  cars  and  the  extension  of 
the  automatic  signal  service  to  all  parts 
of  the  150  miles  of  trackage  not  heretofore 
equipped  with  automatic  devices.  A  new 
10.000-kw.  turbine  has  been  ordered  for  the 
Front  Street  power  station.  Orders  have 
also  been  placed  for  60-cycle  rotary  con- 
verters for  substations  at  Catasauqua, 
Stigersville   and    Slatington. 

ALTOONA,  PA. — The  Penn  Central  Light 
&  Power  Company  has  closed  a  contract 
to  supply  energy  (4100  hp.)  to  the  Standard 
Steel  Works  at  Burnham. 

GRATZ,  PA. — A  franchise  has  been 
granted  to  the  Johnson  Construction  Co., 
Harrisburg,  for  construction  of  an  electric- 
light  plant  and  water-works  system  in 
Gratz. 

KANE,  PA. — The  Kane  El.  Lt.  &  Pwr. 
Co.  is  now  installing  a  new  engine  and 
generator,  etc.,  in  its  power  plant  and  is 
erecting  extensions  to  its  transmission  lines 
and  also  to  the  local  distribution  lines. 
The  cost  of  the  work  is  estimated  at  $35,- 
000. 

PHILADELPHIA,  PA.— Plans  and  esti- 
mates have  been  authorized  by  Chief  Mac- 
Laughlin  of  the  Electrical  Bureau  for 
changing  the  electric-lighting  system  on 
Germantown  Avenue  from  Butler  Street  to 
Wayne   Junction. 

PHILADELPHIA,  PA.— The  United  Elec- 
trical Construction  Company  of  Philadelphia 
has  been  awarded  the  contract  for  the 
electrical  work,  including  engines  and  gen- 
erators, for  the  new  building,  to  be  erected 
at  Nineteenth  and  Walnut  Streets,  Phila- 
delphia.    The  cost  is  estimated   at   $50,000. 

QUAKERTOWN,  PA. — The  contract  for 
the  electrical  installation  in  the  new  build- 
ing being  erected  in  Quakertown  for  the 
Victor  Box  Manufacturing  Company  has 
been  awarded  to  the  United  Electrical  Con- 
struction Company  of  Philadelphia  at  $10,- 
000.  About  500  hp.  will  be  supplied  from 
the  transmission  lines  of  the  Lehigh  Valley 
Light  &  Power  Company.  Kern  Dodge  of 
Philadelphia  is  engineer  in  charge. 

CAPE  MAT  CITY,  N.  J. — The  property 
of  the  Cape  May  Light  &  Power  Company 
has  been  taken  over  by  the  National  Gas, 
Electric  Light  &  Power  Company,  Detroit, 
Mich.,  which  controls  the  Cape  May  Il- 
luminating Company.  Extensive  improve- 
ments are  now  under  way,  which,  it  is  ex- 
pected, will  double  the  output  of  the  plant. 
E.  G.  Jones  has  been  retained  as  su- 
perintendent of  the  consolidated  properties. 

DOVER,  N.  J. — Plans  are  being  prepared 
by  the  New  Jersey  Power  &  Light  Com- 
pany, which  was  recently  organized  to  take 
over  the  properties  operated  bv  the  Eastern 
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i.MIT,  N.  J. — The  Commonwealth 
\\  1  r.  A  Lt  Co.,  it  is  reported,  contemplates 
Increasing  the  output  of  iis  planl  In  sum 
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ers and  turbine  unit,  will  be  installed 
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SPENCER,  VV.  VA— The  plant  and  hold- 
ings of  the  Robi  Electric  Company  of 
Spencer  have  been  purchased  by  R  Q 
Wieland  of  Audubon,  Iowa.  The  new 
owner,  it  is  understood,  contemplates  ex- 
tensions and  Improvements  to  the  plant  and 
the  erection  of  about  20  miles  of  wire, 
covering  all  parts  of  Spencer  and  suburbs, 
at  a  cost  of  about  $15,000. 

WILLIAMSON,  W.  VA.— Plans  are  being 
considered  by  the  Williamson  Lt.  &  Ice  Co. 
for  the  construction  of  an  electric-lighting 
system  and  an  ice  and  cold-storage  plant. 

RADFORD,  VA. — Application  has  been 
made  to  the  Council  by  Oren  Dodds  for  a 
franchise  to  install  and  operate  an  elec- 
tric-lighting plant. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  purchasing  agent, 
Post  Office  Department,  Washington,  D.  C, 
until  March  23,  for  furnishing  ten  electric 
platform  trucks.  For  further  information 
address  J.  A.  Edgerton,  purchasing  agent. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  Commissioners  of 
District  of  Columbia,  District  Building, 
Washington,  D.  C,  until  March  31  for  fur- 
nishing cast-iron  lamp  posts.  Specifications 
and  form  of  proposal  may  be  obtained  on 
application  to  the  purchasing  officer,  Room 
320,  District  Building,  Washington. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  secretary  of  the 
Commissioners  of  the  District  of  Columbia, 
Room  509,  District  Building,  Washington, 
D.  C,  until  April  3  for  heating,  plumbing 
and  electric  work  for  the  Powell  School 
Building  No.  137.  Plans  and  specifications 
may  be  obtained  from  the  chief  clerk,  engi- 
neer department,  Room  427  District  Build- 
ing, upon  deposit  of  $5. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Commissioners 
of  District  of  Columbia,  District  Building, 
Washington,  D.  C,  until  April  4,  for  fur- 
nishing during  the  fiscal  year  beginning 
July  1,  1916,  and  ending  June  30,  1917,  for 
use  of  the  various  branches  of  the  govern- 
ment of  the  District  of  Columbia,  supplies, 
including  hardware,  chemicals,  electrical 
supplies,  wheelwright  supplies  ,  automobile 
supplies,  oils  and  lubricants,  etc.  Form  of 
proposal,  specifications  and  necessary  in- 
formation may  be  obtained  from  the  pur- 
chasing officer,  Room  320,  District  Build- 
ing,  Washington. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived' at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows:  Newport,  R.  I.,  Schedule  9407 — 20 
engine  bodies;  Schedule  9413 — 1500  lb.  tub- 
ing copper.  Philadelphia,  Pa.,  Schedule 
9415 — one  rudder-angle  indicator  transmit- 
ter; Schedule  9427 — miscellaneous  renew- 
able inclosed  fuses,  2000  refillable  plug 
fuses ;  Schedule  9410 — one  shear  rotary. 
Brooklyn,  N.  Y.,  Schedule  9406 — one  4-ton 
motor  truck;  Schedule  9427 — twenty  port- 
able ventilating  sets  ;  Schedule  9409 — mis- 
cellaneous pumps.  Washington,  D.  C, 
Schedule  9413 — 600  ft.  six  pair  rubber-in- 
sulated cable,  200  steam-tight  marine  light- 
ing fixtures,  miscellaneous  electrical  sup- 
plies, 6000  ft.  steel  conduit;  Schedule  9418 
— 550,000  boiler  gaskets  for  Babcock  &  Wil- 
cox boilers,  to  be  delivered  at  the  various 
navy  yards.  Application  for  proposals 
should  designate  the  schedule  desired  by 
number. 
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BAY  VIEW,  MICH. — The  Bay  View- 
Camp  Ground  Association  will  soon  be  in 
need  of  some  meters,  transformers  and  pole 
fixtures,  etc.     C.  J.  Place  is  superintendent. 
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BENTON  HARBOR,  MICH. — Arrange- 
ments are  being-  made  by  the  Benton  Har- 
bor, St.  Joseph  Railway  &  Light  Company, 
Benton  Harbor,  lor  starting  a  campaign  for 
the  sale  of  electric  ranges  and  equipment 
for  pumping  plants  on  rural  line.  John  A. 
Cavanaugh  is  superintendent  of  light  and 
power  department. 

CHARLEVOIX,  MICH. — Plans  are  being 
considered  by  the  municipal  electric-light 
and  water-works  department  for  the  erec- 
tion of  1  mile  of  23,000-volt  transmission 
line  for  an  auxiliary  to  the  municipal  elec- 
tric plant.  A.  J.  Hamilton  is  superinten- 
dent. 

CLINTON,  MICH. — A  coal  conveyor  will 
be  installed  at  the  municipal  electric-light 
plant  before  June  1.  Fred  E.  Ellis  is  su- 
perintendent. 

DETROIT,  MICH. — A  permit  has  been 
granted  to  the  Detroit  Edison  Company  for 
the  erection  of  an  addition  to  its  power 
plant  on  Second  Avenue  near  Amsterdam 
Avenue. 

DETROIT,  MICH. — Plans  have  been  com- 
pleted for  an  eighteen-story  office  for  the 
Highland  Park  State  Bank  to  be  erected  at 
Shelby  and  Port  Streets.  Considerable 
electrical  equipment  will  be  required  and 
an  electric  power  plant  may  be  installed. 
James  Couzens  is  president  of  the  bank. 

DETROIT,  MICH. — Estimates  are  now 
under  consideration  by  the  Public  Lighting 
Commission  for  the  installation  of  wires 
and  cables  for  1600  new  arc  lamps  to  be 
installed  during  the  ensuing  year  ;  approxi- 
mately 800  of  these  will  be  connected  to 
underground  circuits.  Frank  R.  Mistersky 
is  general  superintendent. 

EAST  JORDAN,  MICH.— The  East  Jor- 
dan Electric  Light  &  Power  Company  is 
contemplating  the  installation  of  a  50-kw. 
steam  turbo-generator,  consisting  of  a  2200- 
volt  generator,  with  step-up  transformers, 
three-phase,  60  cycles,  and  steam-pressure 
100  lb.  to  150  lb.  The  company  would  like 
to  receive  quotations  on  steam  consumption, 
operating  condensing  or  non-condensing. 
L.  G.  Balch  is  superintendent. 

IRON  RIVER,  MICH.— The  Iron  Range 
Lt.  &  Pwr.  Co.  is  contemplating  rewiring, 
etc.,  of  substation ;  also  new  entrance  to 
substation.  M.  D.  Parks  is  superintendent. 
ISHPEMING,  MICH. — The  Marquette 
County  Gas  &  El.  Co.,  Ishpeming,  is  in- 
stalling a  1000-kw.  turnine,  boilers  and 
cooling  tower,  and  is  also  erecting  a  trans- 
mission line  to  Palmer  to  supply  electricity 
to  the  mines  in  that  vicinity.  A.  C.  Har- 
ington  is  general  manager. 

KALAMAZOO,  MICH. — The  contract  for 
the  construction  of  the  new  mill  of  the 
Riverview  Coated  Paper  Company,  Kalama- 
zoo, has  been  awarded  to  the  Frank  L. 
Shoemaker  Company,  Kalamazoo.  The  new 
mill  will  have  a  floor  space  of  206,000  ft. 
and  will  be  operated  entirely  by  electricity. 
J.  M.  C.  Billingham  is  architect,  and  Felix 
Pagenstecher  is  secretary  of  the  company. 
LANSING,  MICH. — Plans  for  rebuilding 
the  engineering  buildings  of  the  Michigan 
Agricultural  College  at  East  Lansing,  re- 
cently destroyed  by  fire,  have  practically 
been  decided  upon.  From  $150,000  to  $175.- 
000  will  be  available  to  start  the  work. 
Edwyn  A.  Bowd,  architect,  has  been  en- 
gaged to  prepare  plans  for  the  new  engi- 
neering  building. 

LOWELL,  MICH. — The  board  of  electric 
light  commissioners  will  rebuild  about  7 
miles  of  transmission  lines  and  also  re- 
wire power  house.  It  is  also  proposed  to 
start  a  campaign  advocating  the  use  of 
electric  ranges  and  electrical  cooking  and 
heating  apparatus.  F.  J.  McMahon  is  su- 
perintendent. 

MARSHALL,  MICH. — The  installation  of 
a  new  waterwheel  in  the  municipal  elec- 
tric-light plant  next  summer  to  replace  the 
wheels  now  in  use  is  under  consideration. 
Some  changes  may  possibly  be  made  at  the 
same  time  in  generating  apparatus.  P.  S. 
Joy   is  superintendent. 

PETOSKEY,  MICH. — The  purchase  of 
new  equipment  for  the  municipal  electric- 
light,  plant,  including  a  300-hp.  non-con- 
densing engine,  two  water-tube  or  Scotch 
marine  boilers,  two  waterwheels  with  gear- 
ing and  governor,  and  one  200-kw.  alter- 
nating-current generator  is  contemplated. 
The  establishment  of  an  electric-vehicle 
storage-battery  service  is  also  being  con- 
sidered, and  a  campaign  may  possibly  be 
started  for  advocating  the  use  of  electricity 
for  heating  and  cooking  purposes.  A  prop- 
osition to  purchase  additional  water-power 
within  the  city  limits  is  under  consideration. 
It  is  estimated  that  a  maximum  of  1500 
hp.  can  be  developed  under  an  84-ft.  head. 
J.  W.  Lovelace  is  superintendent. 

PLAINWELL,  MICH.— The  Essley  Lt.  & 
Pwr.  Co.,  Plainwell,  is  contemplating  the 
purchase  of  an  exciter  and  waterwheel  gov- 
ernor.    Nothing  definite  yet  decided  upon. 

RAVENNA,  MICH. — Steps  have  been 
taken    by    the    Ravenna    Improvement    As- 
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soclation  to  organize  a  company  to  build  a 
hydroelectric  plant  on  the  river  near  Ra- 
venna and  to  furnish  electricity  in  this 
village   and  Conklin. 

WHITEHALL,  MICH.— The  Frugale 
Power  Company  of  Whitehall,  it  is  report- 
ed, is  planning  to  construct  a  power  plant 
on  the  north  branch  of  White  River  in  the 
early  spring,  to  cost  about  $100,000. 

BRADNER,  OHIO.— Within  the  next 
few  weeks  the  Board  of  Public  Service 
expects  to  extend  the  municipal  electric- 
light  service  to  Prairie  Depot,  2%  miles 
west  of  Bradner.  The  municipal  electric 
plant  already  supplies  electricity  for  light- 
ing the  town  of  Rising  Sun,  4  miles  to  the 
south.  A  day  service  will  soon  be  estab- 
lished in  all  the  towns  served  by  the  com- 
pany. W.  B.  McCormick  is  superintendent. 
CANAL  DOVER,  OHIO. — An  extra  elec- 
tric generating  unit  may  be  installed  in  the 
municipal  electric-lighting  plant.  As  yet 
nothing  definite  has  been  decided  upon.  R. 
A.  Murphy  is  director  of  public  service. 

CANTON,  OHIO. — Arrangements  '  are 
being  made  by  the  Canton  Electric  Com- 
pany for  connection  with  the  proposed 
power  plant  of  the  American  Gas  &  Elec- 
tric Company  at  Wellsburg,  W.  Va.  The 
initial  installation  of  the  Wellsburg  plant 
will  include  three  turbines  of  30,000  kw. 
each.  Work  has  begun  on  the  erection  of 
the  transmission  line  to  Canton. 

CINCINNATI,  OHIO. — The  Union  Gas  & 
Electric  Company,  Cincinnati,  contemplates 
the  erection  of  a  new  power  house  and  com- 
plete transmission  system  for  which  plans 
have  been  completed.  C.  W.  De  Forest  is 
electrical  engineer. 

CINCINNATI,  OHIO. — The  Ohio  Build- 
ing &  Construction  Company  has  been 
awarded  the  contracts  for  the  construction 
of  power  houses  in  connection  with  the 
dams  on  the  Ohio  River  at  Ben's  Run  and 
Marietta,  Ohio,  and  Woodland,  W.  Va.  The 
first  two  will  cost  about  $40,000. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  Room  511,  City 
Hall,  Cleveland,  until  March  24,  for  orna- 
mental glass  globes  for  park  and  boulevard 
lamps  for  the  street-lighting  division. 
Specifications  may  be  obtained  at  the  office 
of  the  superintendent  of  lighting,  413  Su- 
perior Avenue,  City  Hall. 

CRESTON,  OHIO. — Plans  are  being  con- 
sidered for  extending  the  municipal  elec- 
tric-lighting service  into  the  rural  districts, 
covering  a  territory  of  about  1%  miles. 
F.  D.  Knecht  is  manager. 

FELICITY,  OHIO. — At  an  election  to  be 
held  March  23  the  proposal  to  issue  bonds 
for  the  installation  of  an  electric-lighting 
plant  will  be  submitted  to  the  voters. 

FRAZEYSBURG,  OHIO. — John  A.  Evans, 
owner  of  the  local  electric-light  plant,  is 
contemplating  the  purchase  of  a  10-kw.  to 
12-kw.,   220-volt  direct-current  generator. 

LONDON,  OHIO. — An  ornamental  street- 
lighting  system  will  soon  be  installed  in 
the  business  section  of  the  city,  to  cost 
about    $3,000. 

MANCHESTER,  OHIO. — About  May  1 
the  Board  of  Public  Works  expects  to  re- 
place ten  arc  lamps  with  ten  400-cp.  series 
tungsten  lamps ;  also  to  purchase  regulator 
to  take  care  of  20  lamps  of  400  cp.,  10 
lamps  of  250  cp.  and  40  lamps  of  100  cp. 
B.  P.  Stone  is  superintendent. 

MANSFIELD,  OHIO.— The  Mansfield 
Railwav,  Light  &  Power  Company  is  con- 
templating the  purchase  of  a  new  3000-kw. 
turbine  with  condenser  and  cooling  tower 
and  new  500-kw.,  60-cycle  rotary  converter. 
MOUNT  ORAB,  OHIO.— Bonds  to  the 
amount  of  $4,000  have  been  voted  for  the 
installation  of  an  electric-lighting  system 
in  Mount  Orab.  It  is  proposed  to  erect  a 
transmission  line  from  the  Cincinnati, 
Georgetown  &  Portsmouth  Railroad  Com- 
pany at  Hamersville  to  secure  electricity 
to  operate  the  proposed  system. 

NEW  CONCORD,  OHIO. — Plans  are 
being  considered  to  increase  the  output  of 
the  municipal  electric-light  plant.  The  sale 
of  the  plant  to  a  private  company  is  also 
under  consideration.  An  item  published  in 
the  issue  of  Jan.  15  stated  that  the  plant 
had  been  purchased  by  the  Ohio  Service 
Company   of  Cambridge. 

OBERLIN,  OHIO. — The  Oberlin  Gas  & 
El.  Co.  is  installing  a  new  pump  and  a 
water-treating  system.  Paul  M.  Loewe  is 
general   manager. 

PIONEER,  OHIO. — A  2200/110-volt  trans- 
former will  soon  be  needed  for  the  munici- 
pal electric-light  plant.  Crosby  G.  Sweet  is 
clerk  of  board  of  public  affairs. 

READING,  OHIO. — The  Board  of  Affairs 
is  contemplating  the  installation  of  some 
underground  work  in  the  near  future  and 
would  like  information  and  prices  regard- 
ing armored  cable  and  wire.  Barrett  A. 
Burns  is  superintendent  of  municipal  elec- 
tric-light plant. 
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ROCKFORD,  OHIO.— The  Rockford  El. 
Ltg.  Co.  is  erecting  an  electric  transmission 
line  to  Mercer  and  Mendon  (a  tota^  or  9 
miles  of  new  line)  and  is  also  instating  a 
new  300-hp.  water-tube  boiler.  The  cost  or 
the  improvements  is  estimated  at  $9,000. 

SAB1NA,  OHIO.— The  Board  of  Public 
Affairs  contemplates  the  purchase  of  one 
set  of  shaking  grates  and  lightning  arrest- 
ers and  also  household  labor-saving  devices. 
SALEM,  OHIO.— Application  has  been 
made  to  the  Public  Utilities  Commission  by 
the  Salem  Ltg.  Co.,  recently  organized,  for 
permission  to  purchase  the  properties  or  the 
Salem  El.  Lt.  Co.  and  the  Columbiana 
County  Lt.  &  Pwr.  Co.,  both  of  which  op- 
erate in   Salem. 

ST.  PARIS,  OHIO. — Plans  are  being  con- 
sidered for  increasing  the  size  of  the  dis- 
tribution wires  to  carry  increasing  motor 
load.  J.  C.  Phelps  is  secretary  and  super- 
intendent. 

SPRINGFIELD,  OHIO.— The  contract  for 
street-lighting  recently  awarded  to  the 
Springfield  Light,  Heat  &  Power  Company 
provides  for  the  installation  of  a  large 
number  of  Mazda  lamps  to  replace  the  arc 
lamps  now  in  use,  of  which  not  less  than 
175  will  be  of  240  cp.,  392  of  600  cp.,  and  a 
number  of  smaller  lamps  for  the  parks,  etc. 
The  company  is  to  furnish  all  standards, 
conduits    and   other   material    required. 

WINDHAM,  OHIO. — The  Windham  Elec- 
tric Company  is  contemplating  the  pur- 
chase of  some  lightning  arresters  soon 
F.  A.  Eberwine  is  secretary  and  general 
manager. 

WOOSTER,  OHIO. — The  Wooster  Elec- 
tric Company  is  planning  to  install  an 
additional  turbine  engine  and  other  equip- 
ment.    C.   V.   Hard  is  president. 

BOWLING  GREEN,  KY.— The  Kentucky 
Public  Service  Company,  Bowling  Green, 
contemplates  the  installation  of  two  Allis- 
Chalmers  625 -kva.,  2300-volt  turbines  and 
Alberger  condensers  at  its  Bowling  station 
and  one  Westinghouse  1000-kva.,  2300-volt 
turbine  and  Alberger  condenser  at  the 
Hopkinsville  plant.  H.  D.  Fitch,  Bowling 
Green,   is   general   manager. 

CAMPBELLSVILLE,  KY.— The  Camp- 
bellsville  Public  Utilities  Company  is  con- 
sidering the  installation  of  a  150-hp.  en- 
gine.    L.  A.  Taylor  is  superintendent. 

CARLISLE,  KY. — The  Carlisle  Electric 
Light  &  Power  Company  is  erecting  a  new 
ice  plant.  All  machinery  has  been  con- 
tracted for. 

LONE  OAK,  KY.— The  Home  Electric 
Company,  Paducah,  has  applied  for  a.  fran- 
chise to  install  and  operate  an  electric- 
liehting  system  in  Lone  Oak.  Post  office 
address,  Lone  Oak,  R.  F.  D.  from  Paducah. 
LOUISVILLE,  KY.— Bids  will  be  re- 
ceived at  the  United  States  Engineer  Office, 
425  Custom  House,  Louisville,  until  May  6 
for  the  privilege  of  leasing  from  the  United 
States  certain  land  and  surplus  water  for 
power  purposes  at  Grand  Rapids  dam  on 
Wabash  River,  near  Mount  Carmel,  111. 
Further  information  upon  application. 

MAYFIELD,  KY.— The  City  Council  has 
passed  an  ordinance  authorizing  a  bond 
issue  to  provide  funds  for  the  purchase  of 
the  property  of  the  Mayfield  Wtr.  &  Lt.  Co. 
MORGANFIELD,  KY.— The  right-of-way 
has  been  secured  by  the  Morganfield  Union- 
town  Electric  Railroad  Company  for  the 
construction  of  an  electric  railway  from 
Morgantown  to  Uniontown.  S.  B.  Ander- 
son and  Walter  B.  McLean,  Memphis,  are 
interested  in  the  project. 

NEWPORT,  KY. — The  Newport  &  Cov- 
ington Ry.  Co.,  it  is  reported,  is  contem- 
plating the  construction  of  a  power  house. 
G.  D.  Miller,  Huntington,  W.  Va.,  and  as- 
sociates are  interested. 

PRESTONBURG,  KY.— The  capital  stock 
of  the  Prestonburg  Electric  Light  Com- 
pany has  been  increased  from  $10,000  to 
$25,000. 

PRINCETON,  KY. — The  Princeton  Lt.  & 
Pwr  Co  has  purchased  the  franchise  pro- 
viding for  the  distribution  of  electricity  for 
lamps  and  motors  in  Caldwell  County  out- 
side of  the  city  of  Princeton. 

COLUMBUS,  IND.— The  County  Commis- 
sioners have  accepted  plans  for  a  new  light- 
ing system  for  the  court-house  and  jail. 
The  plans  provide  for  other  repairs,  the 
cost  of  which  with  lighting  system  is  esti- 
mated at   $7,000. 

EVANSVILLE,  IND. — Proposals  to  fur- 
nish electricity  in  Evansville  from  a  plant 
to  be  erected  on  the  Wabash  River  near 
Mount  Carmel,  111.,  have  been  submitted  to 
local  business  men  by  Leon  H.  Murray, 
engineer  in  charge  of  maintenance  of  way 
for  the  Oil  Belt  Railroad,  and  B.  H.  Kamp 
of  Mount  Carmel. 

GARY,  IND. — The  construction  of  a  new 
tube  plant  at  Gary,  to  cost  about  $25,000,- 
000  has  been  announced  by  the  United 
Steel  Company.  The  work  will  include  ore 
docks,    ore    vards,    blast    furnaces,    convert- 
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,    EAST   BT    LOl  is     n.i.     The    Board   of 
Education  has  decided  t<>  Install  an  elei 
power    planl    to    supplj    electi  l<  ll  \     for    the 
new    high   school,    the   old    inch   school 
the  Horace  .Mann  School      Bids,  n  in  urn 
stood,    will   soon   be   asked    for    Installation 
or  the  plant 

MATTOON,  n. i.  The  Central  Illinois 
Pub.   Ber.   Co.,    Mattoon,   has  applied   tor  s 

tlflcate  of  convenience  and  necesslt 
i  an  electric  transmission  line  from 
Augusta  to  Clayton  and  to  furnish  elec- 
trical service  In  the  cities  of  La  Prairie 
Qolden,  Clayton  and  Camp  Point;  also  to 
construct  and  operate  an  electric  lighting 
and  power  Bystem  In  the  village  ol  v. 
i  ensburg. 

MONMOUTH,  ii. i.  The  Central  Illinois 
Public  Service  Companj  of  Mattoon  is  con- 
templatlng   the   installation   of   an   additional 

800-kw.     to    l-kw.    generating    unit     this 

summer    In    the    local    plant    and    the    con- 
struction   of   a    20-ton    Ice    plant    this    fall 
The    company    has    recentlj     completed    a 
transmission  line  to  Roseville,  12  miles  long 
where  it   will  supply  energy  In  bulk  to  the 
Centra]   Illinois   Public  Service  Company 
MOUNT   CARMEL.    II. I.       An    option   has 
obtained    by    the    OH     Belt     Railroad 
npanj    for   the   development   of  a    po 
site  at  the  Grand  Rapids  dam  above  Mount 
Carmel.      Power   will    be   developed    for   In- 
dustrial as  well  as  traction  purposes. 

STRONQHURST,  ELL.— M.  P.  T  Schier- 
baun  proprietor  of  the  local  electric-light 
Plant  Is  contemplating  (not  at  present)  the 
installation  of  a  new  generator,  possibly 
40  kw.  to  50  kw.,  revolving  field,  single- 
phase  or  three-phase,  2300  volts.  As  yet 
no  definite  plans  have  been  made. 

TOULON,  ILL— The  Toulon  Lt.  &  Pwr 
Co.  is  contemplating  changing  its  system 
from  direct-current  to  alternating-current 
system.  If  the  change  is  decided  upon  a 
new  alternating-current  generator,  switch- 
board, boilers  and  transformers  will  be  re- 
quired. As  yet  nothing  definite  has  been 
decided  upon.  Miles  C.  Fuller  is  manager. 
LA  CROSSE,  WIS.— The  State  Railroad 
Commission  has  granted  the  Wisconsin- 
Minnesota  Light  &  Power  Company,  La 
Crosse,  permission  to  issue  $150,000  in 
bonds  to  pay  for  improvements  and  exten- 
sions to  its  property  in  this  State. 

MANITOWOC,  WIS.— The  State  Railroad 
Commission  has  authorized  the  Oslo  Power 
&  Light  Company,  Manitowoc,  to  issue 
$5,000  in  capital  stock,  the  proceeds  to  be 
used  for  improvements  to  its  plant. 

MANITOWOC,  WIS.— The  utility  commit- 
tee of  the  City  Council  has  recommended 
that  the  city  ask  for  bids  at  once  for  the 
new  electric  equipment  for  the  combined 
electric-light  and  power  plant  for  which 
plans  have  been  prepared  bv  City  Engineer 
Pitz.  The  equipment  is  to  include  a  750- 
kw.  turbo-generator  and  a  500-kw.  gen- 
erator. 

OSHKOSH,  WIS.— Plans  are  being  pre- 
pared for  the  installation  of  a  new  street- 
lighting  system  in  Oshkosh.  Ornamental 
lamps  are  to  be  erected  in  the  business  dis- 
trict and  arc  lamps  in  the  residential  sec- 
tion. William  A.  Baehr,  122  South  Michi- 
gan Avenue,  Chicago,  111.,  is  consulting 
engineer,  and  George  Randall  is  city  engi- 
neer. 

PRAIRIE  DU  SAC,  WIS.— Options,  it  is 
reported,  have  been  secured  on  property  at 
Madison,  Prairie  du  Sac  and  Portage  for 
the  erection  of  a  15,000-kw.  power  plant, 
to  cost  about  $500,000.  Woodmansee  & 
Davidson  of  Chicago,  111.,  are  consulting 
engineers. 

SHAWANO,  WIS. — Bids  will  be  received 
by  the  Electric  Light  and  Water  Works 
Commissioners  of  Shawano  until  March  28 
for  construction  of  a  concrete  dam,  230  ft. 
long  and  13  ft.  high,  with  concrete  flumes, 
draft  tubes,  core  walls  and  abutments, 
brick  power  house  and  earth  dikes,  as  per 
plans  and  specifications  on  file  in  the  office 
of  the  city  clerk,  Shawano,  or  at  the  office 
of  the  Power  Engineering  Company,  Corn 
Exchange    Building,    Minneapolis,    Minn. 

WALWORTH,    WIS.— The    local    electric- 
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DUBUQUE,    inu'A.     The    Chicago,    Mil- 
waukee  A    Bt    Paul    Railroad,    It  is  1  I IDOI  I'd. 
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Companj  of  Dubuque  to  equip  the  railroad 
shops  of  the  company  here  for  electrical 
.  ipera  t  Ion, 

MECHANICSVELLE,  niWA.— The  instal- 
lation   of    an    electric-lighting    plant    in    Mc- 

chanlcsvllle  is  reported  to  be  under  consid- 
eration 

MUSCATINE,  lo\\A  The  Muscatine 
Ltg.  <'o..  it  is  reported,  is  contemplating 
Installing  new  equipment,  including  new 
boilers,  steam  turbine  and  condensers,  in  its 
ency  station,  to  cost  from  if:.'."), 000  to 
$30,01111. 

MEMPHIS,  MO. — Bonds  to  the  amount 
Of  $25,1 have  been  voted  for  the  in- 
stallation of  a  municipal  electric-lighting 
plant.  David  G.  Fisher  &  Company,  Daven- 
port,   Iowa,   are   engineers. 

Mi  M' XT  VERNON,  MO— Bonds  to  the 
amount  of  $8,500  have  been  voted  for  im- 
provements to  the  municipal  electric-light 
plant. 

BOWMAN,  N.  D. — The  Bowman  Electric 
Light  &  Power  Company  is  planning  to  in- 
stall a  100-kw.  turbo-generator  (2300  volts, 
60  cycles),  transformers,  poles,  wire  and 
meters.  The  installation  of  a  new  plant  at 
a  town  near  Bowman  in  the  spring  is  un- 
der consideration  by  the  company.  An  item 
published  in  the  issue  of  Jan.  29  stated  that 
the  company  has  purchased  new  equipment 
for  its  plant.  W.  R.  McKenzie  is  president 
and  manager. 

ELLENDALE,  N.  D. — The  Ellendale  El. 
Co.  is  contemplating  the  erection  of  a 
transmission   line  to  Frederick. 

FORDVILLE,  N.  D. — An  electric-lighting 
system,  it  is  understood,  will  be  installed 
in  Pordville  in  the  near  future. 

STANLEY,  N.  D. — Preliminary  plans 
and  estimates  of  costs  for  water-works, 
electric-light  plants  and  sewers  for  four 
towns  are  being  prepared  by  C.  J.  Donald- 
son, consulting  engineer,  Stanley.  Mr.  Don- 
aldson would  like  catalogs,  price  lists,  etc., 
on  all  equipment  and  supplies  used  in  con- 
nection with  electric-lighting  plants,  water- 
works and  sewer  systems. 

ALCESTER,  S.  D. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  the  installa- 
tion  of   a   municipal   electric-lighting  plant. 

ARMOUR,  S.  D. — The  Interstate  Pwr.  Co., 
Armour,  has  recently  completed  the  erection 
of  a  single-phase,  33,000-volt  transmission 
line  to  Parkston.  Option  has  been  taken 
on  the  electric  plant  in  Tripp,  and  the  com- 
pany probably  will  connect  that  town  with 
its  transmission  system  early  in  the  sum- 
mer. J.  H.  Duncan  is  vice-president  and 
manager. 

ELK  POINT,  S.  D. — Improvements  and 
extensions  are  contemplated  to  the  mu- 
nicipal electric-light  plant  and  water-works 
system,  for  which  $15,000  in  bonds  have 
been  sold. 

FAI'LKTON,  S.  D. — The  Faulkton  Light 
&  Power  Company  contemplates  the  instal- 
lation of  two  new  additional  generating 
units.  It  also  proposes  to  establish  a 
twenty-four-hour  service.  Oscar  Edwards 
is  manager. 

HURLEY,  S.  D.— The  Hurlev  Light  Com- 
pany is  contemplating  installing  a  10,000 
gal.  tank  to  store  distillate  in  carload 
quantities  and  also  a  10-hp.  or  12-hp.  oil 
engine.     H.  E.   Dunn  is  manager. 

MITCHELL,  S.  D.— The  installation  of  a 
350-hp.  Diesel  engine  and  a  260-kva.  gen- 
erator this  summer  is  contemplated  by  the 
Mitchell  Power  Company.  E.  J.  Sherwood 
is  manager. 

VERMILION.  S.  D.— The  electric-light 
commissioners  are  contemplating  rebuilding 
the  entire  transmission  line  and  installing 
electroliers  on  Main  Street.  R.  W  Nash 
is   superintendent. 

FULLERTON.  NEB.— The  plant  of  the 
Fullerton  Electric  Light  &  Power  Company 
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TRENTON,       NEB.-    The      pi al      to 

establish  a   municipal  electric-lighting  planl 
in  Trenton   will  be  eubmitti  d   to  thi 

al     the    spring    election. 

BELOIT,     KAN.— The    installation    of    a 
coal  handling    system    and    apparatus    for 
turning  instead  of  oil  Is  under  consld 
by  the  lighl  and  water  department 
it.  Is  also  estimating  the  cost  of  a  "Unallow" 
engine    of   about    200    np.      A    new 
lighting    system    is    being    installed.       !•'     A 
Darst  is  superintendent. 

BUCKLIN,     KAN.— Connection     will     be 
made  with  the  transmission  line  of  the  Mid- 
land    Water,     Light    &    Ice    Companv 
Dodge  City,  about  June  1.     G.  W.  Aelwein 
is  superintendent. 

CHANUTE,  KAN.— The  Public  Utilities 
Commission  is  installing  a  new  250-kva. 
Skinner  "Pnailow"  engine  and  erecting  a 
2300-volt  transmission  line,  2  miles  long,  to 
supply  energy  to  operate  the  city  pumping 
station.  W.  M.  Barber  is  commissioner  of 
public  utilities. 

DENNISON,  KAN. — The  City  Council  is 
considering  the  installation  of  a  municipal 
electric-light  plant.  Energy  to  operate  the 
system  will  be  obtained  from  the  municipal 
electric  plant  at  Holton. 

GARDNER,  KAN. — Plans  are  being  con- 
sidered for  the  installation  of  a  municipal 
electric-lighting  plant  in  Gardner. 

HAVEN,  KAN. — The  Haven  El.  Lt.  & 
Ice  Co.  expects  to  make  connection  in  June 
with  the  transmission  line  which  furnishes 
energy  to  the  interurban  railway,  which 
will  enable  it  to  give  a  24-hour  service. 
The  installation  of  an  ornamental  street- 
lighting  system  is  under  consideration,  but 
as  yet  nothing  definite  has  been  decided 
upon. 

OTTAWA,  KAN. — Plans  are  being  con- 
sidered for  the  installation  of  two  200-kw. 
to  250-kw.  turbo-generator  units  in  the  mu- 
nicipal electric-light  plant.  W.  O.  Myers  is 
superintendent. 

PRATT,  KAN. — At  an  election  to  be  held 
April  4  the  proposal  to  issue  $23,000  in 
bonds  for  improvements  to  the  municipal 
electric-lighting  plant  will  be  submitted  to 
the    voters. 


Southern  States 

CHARLOTTE,  N.  C. — The  Southern  Pwr. 
Co.,  Charlotte,  it  is  reported,  is  taking  op- 
tions on  land  on  the  eastern  slope  of  the 
Blue  Ridge  Mountains  with  a  view  of  con- 
structing a  large  storage  dam  for  its  vari- 
ous plants  on  rivers  heading  in  that  water- 
shed. 

HILLSBORO,  N.  C— The  Hillsboro  Power 
&  Light  Company,  recently  organized,  pro- 
poses to  install  and  operate  an  electric- 
lighting  system  in  Hillsboro.  Energy  will 
be  purchased  from  the  Southern  Power 
Company.     H.  S.  Cates  is  president. 

LA  GRANGE,  N.  C. — The  H.  H.  Sutton 
&  Son  Electric  Light  Company,  La  Grange, 
is  in  the  market  for  a  35-kw.  to  50-kw., 
three-phase,  60-cycle  generator.  A  good 
second-hand  machine  will  be  considered.  A. 
R.  Sutton  is  manager. 

MARSHALL,  N.  C. — The  Capitola  Mfg. 
Co.  is  planning  to  construct  a  hydroelec- 
tric plant  providing  for  a  development  of 
1200  hp.  It  is  proposed  to  replace  the 
present  plant,  consisting  of  a  log-stone  dam 
and  250-kw.  turbine,  with  a  concrete  or 
masonry  dam.  As  yet  definite  plans  have 
not  been  made  or  an  engineer  engaged. 

NASHVILLE,  N.  C. — Bonds  to  the 
amount  of  $45,000  have  been  authorized, 
the  proceeds  to  be  used  for  the  installation 
of  electric-light  plant,  water-works  and 
sewer  system. 

UNIVERSITY,  N.  C— Authority  has 
been  granted  the  University  of  North  Caro- 
lina to  borrow  $10,000  to  complete  a  $40,000 
fund  for  the  installation  of  a  lighting  and 
heating  plant  to  replace  the  present  system. 
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WEAVERVILLE,  N.  C. — The  Weaver 
El.  Co.  expects  to  install  three  5-kw.,  five 
2-kw.  and  three  1-kw.,  2200/110-volt  trans- 
formers.    John  V.  Erksine  is  lessee. 

ZEBULON,  N.  C. — An  election  will  be 
called  to  submit  to  the  voters  the  proposal 
to  issue  $10,000  in  bonds  for  the  installa- 
tion  of  a  municipal   electric-lighting   plant. 

HONEA  PATH,  S.  C. — Within  the  next 
twenty  or  thirty  days  the  electric  light 
commission  will  require  for  connection  with 
lines  of  the  Southern  Power  Company  one 
10-kw.,  three-phase,  60-cycle,  2300-volt  reg- 
ulator, two  watt-hour  meters,  two  2300/110- 
volt  transformers,  900  lb.  No.  4  weather- 
proof copper  wire  and  one  three-pole  double- 
throw  oil  circuit-breaker,  12,000  volts.  J.  A. 
Featherston  is  superintendent. 

ATLANTA,  GA. — P.  E.  Markel,  Atlanta, 
Ga.,  has  been  engaged  by  Barnwell  &  Barn- 
well, Chattanooga,  Tenn.,  architects,  for  the 
new  office  building  (12  stories  high,  125  ft. 
by  90  ft.)  to  be  erected  for  the  Volunteer 
State  Life  Insurance  Company  in  Atlanta, 
to  prepare  designs  and  specifications  for  me- 
chanical work  for  the  building. 

MELBOURNE,  FLA — The  Peninsular 
Engineering  &  El.  Co.,  St.  Petersburg,  is 
contemplating  the  installation  of  an  electric- 
light  plant  and  ice  factory  in  Melbourne. 

NASHVILLE,  TENN. — The  Nashville, 
Hartsville  &  Red  Boiling  Springs  Railway 
Company,  recently  incorporated,  is  con- 
templating the  construction  of  a  railway 
from  Hartsville  through  Lafayette  to  the 
springs.  The  company  is  capitalized  at 
$50,000.  John  C.  Shofer  and  Howard  An- 
drews are  interested. 

FAYETTE,  ALA. — Arrangements  are  be- 
ing made  for  the  installation  of  an  electric- 
lighting  plant  and  ice  factory,  for  which,  it 
is  understood,  machinery  has  been  ordered. 
Thomas  H.  Robertson  is  reported  interested 
in  the  project. 

CAMDEN,  ARK. — The  Arkansas  Lt.  & 
Pwr.  Co.,  Little  Rock,  it  is  reported,  will 
overhaul  and  increase  the  output  of  its  local 
plant. 

CUSHING,  OKLA. — The  Minnesota  Elec- 
tric Light  &  Power  Company,  Cushing,  is 
contemplating  the  installation  some  time 
in  the  future  of  a  350-kva.,  three-phase,  60- 
cycle,  2300-volt  generator  directly  connected 
to  a  simple  Corliss  engine,  with  switch- 
boards and  necessary  accessories.  D.  G. 
Lewis  is  manager. 

FORT  COBB,  OKLA. — The  installation  of 
a  municipal  electric-lighting  plant  in  Fort 
Cobb  is  under  consideration. 

OKLAHOMA  CITY,  OKLA. — A  building 
for  power,  heating,  lighting,  water,  ice  and 
laundry  plants  will  be  erected  by  the  Huck- 
ins   Hotel. 

STROUD,  OKLA. — Plans  are  being  pre- 
pared by  the  Benham  Engineering  Com- 
pany, Oklahoma  City,  for  reconstruction  of 
lighting  and  water  systems,  for  which  bonds 
to  the  amount  of  $20,000  have  been  issued. 

BELTON,  TEX. — Plans  are  being  con- 
sidered, it  is  reported,  by  the  Texas  Power 
&  Light  Company,  Dallas,  for  the  recon- 
struction of  the  municipal  electric-light 
plant    in    Belton. 

CENTER,  TEX. — The  Texas  Southern 
Electric  Company,  which  has  taken  over 
the  property  of  the  Pittman  Ice  &  El.  Co., 
is  planning  to  overhaul  the  plant  and  re- 
build distributing  lines,  for  which  material 
has  been  purchased.  A  twenty-four-hour 
service  will  soon  be  established.  M.  E. 
Pittman   is   manager. 

COOPER,  TEX.— The  Cooper  El.  Co.  is 
contemplating  the  erection  of  two  transmis- 
sion lines  to  Klondike  and  Enloe,  each  5 
miles  long.  E.  D.  Broadhead,  secretary 
and  manager. 

DALLAS,  TEX. — The  City  Commission 
has  called  an  election  to  be  held  April  4  to 
submit  to  the  voters  the  proposal  to  issue 
$500,000  in  bonds  for  the  construction  of  a 
municipal  electric-light  plant. 

KILLEEN,  TEX. — The  City  Light  & 
Power  Company,  Killeen,  is  installing  Dun- 
can meters  throughout  the  town.  When 
completed  the  company  will  discard  its  flat- 
rate  service.     F.  E.  Grubbs  is  manager. 

LONGVIEW,  TEX. — The  Longview  Ice 
&  Light  Company  contemplates  the  erection 
of  a  high-tension  transmission  line,  23  miles 
long,  connecting  the  Longview  and  Marshall 
plants.     W.  B.  McNaughton  is  manager. 

MARLIN,  TEX. — The  construction  of  an 
interurban  electric  railway  between  Marlin 
and  Waco,  a  distance  of  about  35  miles,  is 
being  promoted  by  C.  C.  Moser  of  Dallas 
and  associates. 

NAVASOTA,  TEX. — The  Navasota  Ice, 
Light,  Power  &  Water  Company  contem- 
plates the  construction  of  a  new  ice  and 
cold  storage  (brick)  plant,  to  cost  about 
$15,000.     R.  W.  Horlock  is  manager. 

NEW  BRAUNFELS,  TEX. — The  Landa 
Electric  Light  &  Power  Company,  New 
Braunfels,  is  in  the  market  for  an  auxiliary 
500-hp.  generating  unit,  either  steam  or  oil 


engine,  with  or  without  attached  generator. 
H.  Landa  is  president. 

RIO  GRANDE,  TEX.— The  installation  of 
an  electric-light  plant  in  Rio  Grande  is 
under  consideration.  C.  Valle  &  Brothers 
are  reported  interested   in  the  project. 

SABINAL,  TEX.— The  Sabinal  Water  & 
Ice  Company  is  contemplating  improve- 
ments to  its  system.  New  equipment  will 
include  cedar  poles,  25,  40,  60  and  100-cp. 
lamps,  one  two-stage  centrifugal  pump, 
250  gal.  per  minute,  under  160  ft.  head, 
and  motor.     F.  E.  Thompson  is  president. 

SEGUIN,  TEX.— The  Seguin  Electric 
Light  &  Power  Company  is  installing  and 
expects  to  complete  about  April  15  one 
187-kva.,  three-phase  generator  and  two 
52-spiral  Trump  turbines;  also  a  new  rein- 
forced concrete  power  house  and  penstocks. 
The  company  expects  to  push  the  sale  of 
heating  and  cooking  apparatus,  especially 
electric  ranges.  Owen  A.  Gafford  is  man- 
ager. 

SHERMAN,  TEX.— The  water  and  light 
department  is  now  installing  Mazda  street 
lamps,  replacing  arc  lamps  now  in  use. 
George  Stephens  is  manager. 

TERRELL,  TEX. — The  Terrell  El.  Lt.  Co. 
is  contemplating  the  erection  of  an  elec- 
tric transmission  line  from  Forney  to  Ter- 
rell and  Kaufman.     M.  A.  Joy  is  president. 

UVALDE,  TEX. — The  Uvalde  Electric 
Light  Company  has  closed  a  contract  with 
the  Fairbanks-Morse  Company  for  new 
equipment  for  its  plant,  including  a  75-hp. 
crude  engine,  Diesel  type,  directly  connected 
to  a  55-kva.  generator. 

VALLEY  MILLS,  TEX. — The  installation 
of  an  electric-lighting  system  in  Valley 
Mills  is  under  consideration.  Mr.  Miers 
of  Dawson  is  reported  to  be  interested  in 
the    project. 


Pacific  States 

TACOMA,  WASH. — The  Park  Board  has 
petitioned  the  City  Council  to  install  orna- 
mental lamp  standards  in  Wright  and  Point 
Defiance  Parks.  Residents  on  South  Ains- 
worth  Street  have  petitioned  the  Council 
for  the  installation  of  ornamental  lamps  oh 
that  thoroughfare  from  Steele  Street  to 
South  Sixteenth  Street. 

MEDFORD,  ORE. — Arrangements,  it  is 
reported,  have  been  made  by  the  California- 
Oregon  Power  Company  for  securing  funds 
for  the  completion  of  its  large  power  project 
at  Capco  on  the  Klamath  River,  for  doub- 
ling the  output  of  its  Prospect  plant,  and 
for  extensions  of  transmission  lines  to  min- 
ing and  timber  districts.  J.  D.  Grant  of 
San  Francisco,  Cal.,  is  president,  and  John 
D.  McKee  of  Medford  is  vice-president. 

NORTH  BEND,  ORE. — The  electric  plant 
of  the  Oregon  Power  Company  in  North 
Bend  was  recently  damaged  by  fire,  caus- 
ing a  loss  of  about  $5,000. 

ROSEBURG.  ORE— A.  Welch,  formerly 
president  of  the  Douglas  County  Light  & 
Water  Company  of  Roseburg,  has  sold  his 
interest  in  the  company  to  John  Kiernan 
of  Portland.  The  deal  also  included  one- 
half  of  the  stock  of  the  Seaside  (Ore.) 
Light  &  Power  Company.  Extensive  addi- 
tions and  improvements,  it  is  understood, 
will  be  made  to  the  local  plant.  William 
Pollman   of   Baker   is   president. 

ALTURAS,  CAL. — The  State  Railroad 
Commission  has  authorized  the  Alturas 
Electric  Power  Company  to  issue  $90,000  in 
bonds.  Of  the  proceeds  $17,265  is  to  be 
used  for  improvements  to  its  plant  and  the 
remainder  for  refunding  purposes. 

SAN  DIEGO,  CAL. — The  San  Diego 
Consolidated  Gas  &  Electric  Company  has 
applied  to  the  State  Railroad  Commission 
for  permission  to  increase  its  capital  stock 
from  $3,500,000  to  $6,000,000  and  to  sell 
$500,000  in  stock. 

SAN  FRANCISCO,  CAL. — The  public 
utilities  committee  of  the  Board  of  Super- 
visors has  voted  to  recommend  setting  aside 
$275,000  for  construction  of  tracks  and 
overhead  trolley  svstem  from  Twin  Peaks 
Tunnels,  Market  Street  entrance,  to  junc- 
tion of  Sloat  and  Junipero  Serra  Boule- 
vards. 

TALMAGE,  CAL. — Bids  will  be  received 
by  W.  F.  McClure,  state  engineer,  Forum 
Building,  Sacramento,  until  March  28  for 
electric  elevators  (dumbwaiters  J"  for  the 
Mendocino  State  Hospital  at  Talmage. 
Specifications  may  be  obtained  from  the 
department  of  engineering,  Sacramento, 
upon   deposit   of   $10. 

EPHRAIM,  UTAH. — The  electric  light 
commission  has  recently  completed  the  erec- 
tion of  an  electric  transmission  line  into 
a  farming  district  for  furnishing  electric- 
ity for  operating  pumps  for  irrigation  pur- 
poses. If  the  service  is  satisfactory,  con- 
siderable line  extensions  will  be  made  this 
year.     J.  H.  Jensen  is  superintendent. 


TROY,  MONT. — The  power  site  and 
water  rights  of  the  Lake  Creek  Falls  power 
project  have  been  purchased  by  Leo 
Greenough  and  associates,  who  control  the 
Banner  and  Bangle  mines  south  of  Troy. 
Power  generated  at  the  Lake  Creek  power 
site  will  be  used  to  operate  the  electric  line 
to  the  mines  and  machinery  in  the  mines. 

BUENA  VISTA,  COL. — W.  P.  Eyre, 
owner  of  the  local  electric-light  plant,  con- 
templates changing  over  immediately  a  500- 
volt  heavy  copper  direct-current  transmis- 
sion line,  1%  miles  from  town,  to  alternat- 
ing current.  Other  extensions  and  improye'- 
ments  are  contemplated  but  are  awaiting 
power  sales  developments,  now  pending. 

ALAMOGORDO,  N.  M. — The  City  Council 
has  entered  into  a  tentative  contract  with 
the  Alamogordo  Light  &  Power  Company, 
the  Alamogordo  Water  Works  Company 
and  the  Alamogordo  Improvements  Com- 
pany to  take  over  the  properties  of  the 
three  companies  for  a  total  consideration 
of  $300,000.  The  contract  will  be  submitted 
to  the  approval  of  the  voters  on  April  4. 
If  taken  over  by  the  city,  improvements 
will  be  made  to  the  plants. 


Canada 

ST.  JOHN,  N.  B. — Application  will  b« 
made  to  the  Legislature  for  a  charter  for 
the  St.  John  River  Hydroelectric  Co.,  with 
power  to  acquire  and  develop  a  water-pow- 
er on  the  St.  John  River  at  or  near  Pokiok. 

FORT  FRANCES,  ONT. — The  street- 
lighting  system  is  gradually  being  changed 
from  arc  lamps  to  "Luxolite"  lamps.  It  is 
proposed  to  install  a  2000-volt,  60-cycle 
watt-hour  meter  at  substation.  The  in- 
stallation of  an  electric  motor  and  pump 
for  use  of  fire  department,  to  maintain  125 
lb.  pressure  on  eight  lines  of  hose,  1%-in. 
nozzle,  is  under  consideration.  H.  A.  Sands 
is  superintendent  of  the  municipal  electric- 
light   plant. 

TORONTO,  ONT. — Hon.  G.  Howard  Fer- 
guson, Minister  of  Lands,  Forests  and 
Mines,  announces  that  the  government  has 
signed  an  agreement  with  the  Electric 
Power  Company,  which  controls  what  are 
generally  known  as  the  Seymour  enter- 
prises, purchasing  outright  all  the  interests 
of  that  corporation,  including  water-powers, 
development  plants,  transmission  lines, 
local  water  and  light  companies  and  an 
electric  railway,  at  $8,350,000.  Twenty- 
two  companies  have  been  taken  over,  in- 
cluding the  Auburn  Power  Company,  the 
Central  Ontario  Power  Company,  City  Gas 
Company,  Oshawa ;  Cobourg  Utilities  Cor- 
poration, Cobourg  Electric  Company,  Co- 
bourg Gas,  Heat  &  Water  Company,  East- 
ern Power  Company,  Lindsay  Light,  Heat 
&  Power  Company,  Napanee  Gas  Company, 
Napanee  Water  &  Electric  Company,  North- 
umberland Pulp  Company,  Oshawa  Electric 
Light  Company,  Otonabee  Power  Company, 
Peterborough  Light  &  Power  Company, 
Peterborough  Radial  Railway  Company, 
Port  Hope  Electric  Light  &  Power  Com- 
pany, Sevmour  Electric  Power  Company, 
Sydney  Electric  Power  Company,  Trenton 
Electric  Power  Company,  Tweed  Electric 
Light  &  Power  ComDany,  Nipissing  Power 
Company,  and  North  Bay  Light,  Heat  & 
Power  Company.  By  taking  over  the  Sey- 
mour interests  the  government,  through  the 
Hydro-Electric  Power  Commission,  will  be 
able  to  serve  municipalities  as  far  east  as 
Kingston,  and  the  commission  will  make 
provision  at  once  for  extending  transmission 
lines  to  all  municipalities  asking  for  Hydro- 
Electric  service.  Under  the  arrangement 
not  only  central  Ontario  but  also  North 
Bay  and  the  Nipissing  district  will  be 
served  by  the  Hydro-Electric  Power  Com- 
mission. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
March  24  for  furnishing  soft  steel,  sheet 
steel,  cable,  sheet  lead,  brass  tubing,  lead 
pipe,  etc.  For  further  information  address 
Major  Earl  I.  Brown,  general  purchasing 
officer. 

I 'AN  AM  A. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
March  31,  for  steel,  steel  plates,  cold-rolled 
steel,  steel  cable,  electric  cable,  steel  wire, 
steel  and  iron  pipe,  wire  lath,  electric  mo- 
tors, lathe,  band  saws,  dies,  fusible  plugs, 
spark  plugs,  grease  cups,  oil  cups,  prim- 
ing cups,  water-gage  lamps,  etc.  Blanks 
ami  general  information  relating  to  this 
circular  (No.  1022)  may  be  obtained  from 
the  above  office  or  the  offices  of  the  as- 
sistant purchasing  agents,  24  State  Street. 
New  York,  N.  Y.  ;  614  Whitney-Central 
Building,  New  Orleans,  La.,  and  Fort  Ma- 
son,  San  Francisco,   Cal. 
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xork,  N  v  ,\|,|,  Bled  No\  29,  1912. 
Induction  mechanism  operated  bj  pres- 
sure m  angina  cylinder, 

1.174.146.  Electric  Miner's  Lamp  W 
Hlckmann,  Orelsheim,  Oermany.  App 
Bled  July  17,  1911.  Two  drj  cells  in 
series  having  different  conditions  of  emf 
ror  each  supply  period 

1.174,149  Thermostatic  Controller  V 
Hinini,  r.  .i r  .  Bayonne,  N  .1  App  Bled 
March  25,  1918.  Operates  bj  expansion 
ami  contraction  of  i > t » < i >   of  air. 

1,174.162.  Electrical  Switch;  m  ii 
Johnson,  Utlca,  X.  V  App.  Hied  Dec.  26 
1911.  For  automobiles  and  the  like;  has 
a  removable  plug. 

1.174.187.     Loading  Coil:   T.  Shaw,   Hack- 

Ck,    N.    J.       App     filed     Nov.     :,,    1914. 

Constructed      to     reduce     electromagnetic 

and    electrostatic    "cross-talk." 
1.174.200        INSPECTING     Instrument;    O.    P 

Tallman.  St.   Louis.   Mo       App.   tiled   April 

11.     1914.       Of    simple    construction,    par- 
larly   for   telephone   cables. 
1,174,225.     Spark   Coil;    D    M     Bliss,  West 

Orange,    X.    J.      App.    filed    Dec.    7,    1910. 

Novel   form   of  laminations  held  in   place 

by  casing. 

1.174.280.  Relay;     C.     \V.    Coleman     (de- 
ed),  West  field,  N.  J.     App.  filed  May 

7.  1909.  Reed  type;  maintains  circuit 
closed  only  when  current  is  of  definite 
1  requencies. 

1,174,236.  Controlling  System;  A.  F 
Dixon,  Newark.  X.  J.  App.  filed  March 
16,    1914.     Perforated-tape  system. 

1,174,246.  Support  for  Electrical  Distri- 
bution Devices  ;  J.  L.  Fay,  St.  Louis, 
Mo.  App.  filed  Aug.  2,  1913.  For  sup- 
porting transformer  and  fuse  box  on  pole. 

1.174.252.  Electric-Heating  Element;  A. 
H.  Happe  and  W.  J.  Keep,  Detroit,  Mich 
App.  filed  June  17,  1915.  Armored;  for 
use  in  electric  ranges. 

1,174,262.  Telephone  System  :  E.  H.  Mar- 
tin, Webster  City,  Iowa,  and  T.  H  Fer- 
guson, Oak  Park,  111.  App.  filed  Jan.  26, 
1914.  Indicates  to  subscribers  when  com- 
pensation has  reached  a  given  period  of 
time. 

1.174.281.  Telegraph  System  •  P.  M 
Rainey,  Glen  Ridge,  N.  J.  App.  filed 
Dec.  7,  1914.  Automatic  distribution  of 
incoming  calls  to  idle  operators. 

1.174.2S7.  Insulator  Support:  M.  C.  Ros- 
enfeld,  Cleveland,  Ohio.  App.  filed  Jan. 
6,  1913.  Post  and  insulator  mav  be  con- 
veniently adjusted  without  removing  the 
post  from  its  support. 

1,174,293.  Controller:  J.  E.  Seeley,  Los 
Angeles,  Cal.  App.  filed  Xov.  30,  1914. 
High-tension ;  eliminates  arcing  from 
sliding  contact,  current  being  cut  off 
during  movement   of  contacts. 

1.174.337.  Integrating  Mechanism  ;  E.  H 
Messiter,  Brooklyn,  X.  Y.  App.  filed  Feb. 
19,  1910.  Continuous  weighing  of  mate- 
rial carried  by  traveling  conveyor. 

1.174.338.  Regulation  of  Dy.vamo-Elec- 
tric  Machines  :  A.  H.  Midglev  and  C.  A. 
Vandervell,  Acton  Vale,  Engiand.  App. 
filed  Oct.  10,  1913.  Battery-charging 
system. 

1,174,367  Ship's  Electric  Range;  F.  M. 
Vogel.  Pittsfield,  Mass.  App.  filed  June 
12,  1913.  Readily  cleaned  and  protected 
from  injury  by  grease  or  the  like. 

1,174,373.  Motor  Regulation;  E.  A. 
Wright,  Norwood,  Ohio.  App.  filed  Aug. 
23,  1911.  Induction  motor  drives  a  vari- 
able load  at  substantially  constant  but 
adjustable  speed. 
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New    ">  "i  i..  x   "i  .     App    Bled  Jan,    i.   1912 
Simulates  the  swinging  or  a  lantern, 
1,174,421.     Light  Socket;  u    .1    Howe  and 
J     M     Pear  ring,    San    Diego,    Cal.      App 
tiled   I  lee.    i  2,    L9  i  i.     Locking  wash, 
gages    Inner    nine    of    i»uii»    Inserted    In 

socket. 

1,174,427.  Apparatus  fob  Forming  Tblb- 
OB  U»B  Tape  ;  C.  L.  and  n  L.  Krum,  <  !hl- 
oago,  in.  App.  Bled  June  18,  1912.  Elec- 
tromagnetlcally  controlled  apparatus  for 
punching  tape. 

1,174,484.  TELEPHONE  I'ay  Station;  g.  e. 
Mueller,  La  Grange,  111.  App.  filed  Dec. 
7,  1907.  A  Blngle  magnet  controls  the 
collection  or  return  of  the  coin. 

1,174,448.  Electric  Water  Heater  or 
GeTSEH;  .1  K  Qualn,  London,  England. 
App.  filed  July  11,  1914.  Valve  operates 
heater  switch  but  has  a  movement  inde- 
pendent of  the  switch. 

1,174,444.  Heater  for  Mixing  and  for 
other  Purposes;  J.  u.  Quain,  London, 
England.  App.  filed  March  16,  1915. 
Electric  heater  adapted  to  be  driven  into 
the  ground. 

1,174,446.  Electric  Metal-Working  Ap- 
paratus ;  A.  F.  Rietzel,  Charlestown,  R.  I. 
App.  filed  Aug.  29,  1911.  Simulates  the 
work  of  a  skilled  operator. 

1.174.450.  Track  Relay  for  Block  Signal 
Systems  :  J.  J.  Ruddick,  Xewton,  Mass. 
App.  filed  Dec.  26,  1913.  Applied  to  sys- 
tem wherein  each  block  has  two  insulated 
rail  sections. 

1.174.451.  Automatic  Train  Stop;  H.  G. 
Sedgwick,  Mill  Valley,  Cal.  App.  filed 
Dec.  24,  190S.  Disruption  of  the  nor- 
mally dead  wire  disrupts  the  normally  live 
wires. 

1,174.402.  Bell  and  Switch  Operating 
Means  ;  J.  G.  Glover,  Lachine,  Quebec, 
Canada.  App.  filed  April  23.  1915.  Push- 
button also  operates  a  lamp-lighting  push- 
button switch  in  the  house. 

1.174,503.  Automatic  Fire- Alarm  Sys- 
tem :  J.  M.  Johnson,  Kansas  City,  Kan. 
App.  filed  Oct.  28.  1912.  Location  of  fire 
automatically  indicated  at  central  station. 

1,174,521.  Electric  Lantern;  N.  S.  Rich- 
mond, Chicago,  111.  App.  filed  March  30, 
1914.  Lamp  carried  by  cover  applied  to 
ordinary  dry  cell. 

1,174,545.  Two  -  Stroke  -  Cy-cle  Internal- 
Combustion  Engine  :  W.  H.  Butterfield, 
Stechford,  Birmingham,  England.  App. 
filed  July  30,  1914.  Armature  of  mag- 
neto is  coupled  directly  to  engine  crank- 
shaft. 

1,174,548.  Electrical  Element;  F.  J.  Cook 
Cleveland,    Ohio.       App.    filed    March    25, 

1914.  Conserves  and  concentrates  radia- 
tion of  heat  in  a  given  direction. 

1,174,554.  Thermic  Telephone;  O.  Fischer, 
Utrecht,  Xetherlands.  App.  filed  March 
19,  1914.  Protects  the  Wollaston  wires 
when   dipping  them   in   the   acid. 

1.174,563.  Dynamo-Electric  Machine-  A. 
E.  Glass  and  J.  M.  Downer,  Schenectadv, 
N.  Y.  App.  filed  May  2,  1914.  Conductor 
bar  connected  to  short-circuiting  rings  in 

„  a  manner  to  avoid  harm  from  expansion 
and  contraction. 

1.174.570.  Resistance  Device  :  E.  A  Halb- 
leib,  Rochester.  X.  Y.     App.  filed  June  14, 

1915.  Xovel    mounting   of  porcelain   core 
and    inclosing  shell. 

1.174.571.  Battery  and  Switch  Casing; 
E.  A.  Hawthorne,  Bridgeport,  Conn.  App. 
filed  Aug.  9,  1913.  Especiallv  designed 
for  motorcycles. 

1.174,573.  Automobile  Signaling  Device: 
W.  F.  Hoefs,  Milwaukee,  Wis.  App.  filed 
June  19,  1915.  Signal  elements  normally 
protected  in  a  housing. 

1,174,599.  Telephone  Pay  Station;  G.  E. 
Mueller.    Aurora.    111.      App.    filed    Dec.    7. 


I y 07       i  ',,i.u  Ized   magnet  i  onti  oIh  i  i  i 
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1,174,654  Alternating  Curreni  Motor,: 
8.  K.  Bergman,  Lynn,  Masa  App,  Bled 
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App.  Bled  June  25,  1914      Electric  furnace 

having    a    resistor    Including    a 
i.i  74,676.      Vacuum    Valve    Tubi       E     w 

Caldwell,    New    York,    x.    v.     App.    Bled 

May    ii.    191  I.      Uses   cathode    ha 

large  effective  diameter  or  capad 
i  174,878      Brake  Mechanism;  ii    a    Cai 

penter    and    A.     W.     Warner,    Sew. 

Pa,     App.   filed   Ocl     30,    1914.      Frictlon- 

di.sk  type,  for  electric  motors. 

1,174,686.  Rbftllablb  Fuse  Plug;  J.  G. 
Clemens,  Buffalo,  X.  V.  App.  filed  May 
-5,   1915.     No  solder  required. 

1.174.714.  Heating  SYSTEM  ;  G.  E.  Harri- 
son and  J.  Templeton,  Toronto,  Ontario, 
Canada.  App.  filed  Jan.  29,  1915.  Inde- 
pendently controlled  electric  radiators 
placed  in  different  rooms. 

1.174.715.  Electrolytic  Electricity 
Meter  ;  H.  S.  Hatfield,  Brunswick,  Ger- 
many. App.  filed  June  7,  1913.  Con- 
structed to  prevent  detachment  by  the 
mercury  anode. 

1,174,726.  Radiotelegraphy  ;  C.  Horton, 
New  York,  N.  Y.  App.  filed  July  29,  1913. 
Improved  "coupler"  adapted  for  wide 
range  of  resonant  adjustment. 

1,174,742.  Ignition  and  Charging  System  ; 
S.  L.  Lebby,  Charleston,  S.  C  App.  filed 
June  3,  1914.  Separately  excited  field 
adapts  the  system  for  units  of  large  size. 

1,174,760.  Controlling  System  for  Con- 
veying Means  ;  A.  C.  Philpott,  Bucyrus, 
Ohio.  App.  filed  Jan.  8,  1914.  Auto- 
matically shifts  oppositely  moving  cars 
on  to  sidings. 

1,174,772.  System  of  Motor  Control;  M. 
Steiner,  Berlin,  Germany.     App.  filed  Dec. 

10,  1914.      For  rolling-mill  motors. 

1,174,793.  Method  of  Frequency  Trans- 
formation ;  E.  F.  W.  Alexanderson, 
Schenectady,  X.  Y.  App.  filed  July  29, 
1913.  Improved  method  of  obtaining  the 
second,  third  and  higher  harmonics  of 
the  fundamental  and  higher  frequency 
of  an  alternating  current. 

1,174,798.  Galvanic  Cell;  V.  G.  Apple, 
Dayton,  Ohio.  App.  filed  Nov.  19,  1914. 
Dry  cell  with  elements  within  water- 
proof casing,  water  being  supplied  when 
ready  for  use. 

1,174,807.  Pneumatic  Action;  W.  G.  Betz, 
Buffalo,  N.  Y.  App.  filed  May  20,  1914. 
Simple  construction,  sensitive  and  quick- 
acting. 

1.174.809.  Electric  Conduit  Fitting;  C. 
H.  Bissell,  Syracuse,  N.  Y.    App.  filed  Feb. 

11,  1910.      For    inclosing   fuse  boxes   and 
the  like. 

1.174.810.  Signaling  Device;  J.  H.  D. 
Blanke,  Le  Mars,  Iowa.  App.  filed  July 
25,  1914.  Centrifugally  controlled  ele- 
ment signals  when  vehicle  is  coming  to  a 
stop. 

1,174,813.  Electromagnetic  Musical  In- 
strument ;  G.  Breed,  Philadelphia,  Pa. 
App.  filed  March  29,  1912.  Automatic 
player-piano  as  means  for  exciting  par- 
ticular electromagnets  to  emphasize  notes. 

1,174,827.  Circuit-Closer  for  Rain  Sig- 
nals ;  W.  G.  Conway,  Hartford,  Conn. 
App.  filed  Feb.  20,  1915.  Fuse  device 
which  becomes  disrupted  by  a  few  drops 
of   water. 

1,174,935.  Railway-Signal-Lamp  Con- 
troller ;  W.  K.  Howe,  Rochester,  N.  Y. 
App.  filed  July  10,  1915.  Produces  a 
subsequent  dimming  effect  of  the  clear 
and  danger  signals. 

1,174,939.  Absolute  Permissive  Auto- 
matic Block  Signal  System  ;  W.  W. 
Salmon,  Rochester,  and  F.  L.  Dodgson, 
Gates,  N.  Y.  App.  filed  Feb.  7,  1911. 
Designed  particularly  for  single-track 
railways. 

1,174,944.  Molten-Bath  Process  for  Fix- 
ing Nitrogen  and  Means  for  Effecting 
the  Same  ;  J.  E.  Bucher,  Coventry,  R.  I. 
App.  filed  Oct.  19,  1914.  Uses  molten 
carbon   dissolving   catalytic  material. 
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Profit  in  Concerted  Action 

FEW  events  since  the  industry  first  began  to  work  to- 
gether for  commercial  progress  have  given  stronger 
evidence  of  the  possibilities  of  concerted  effort  than 
the  national  housewiring  campaign  now  in  progress. 
This  year,  the  central  stations,  the  contractors,  the  job- 
bers and  the  manufacturers  have  all  united  in  a  move- 
ment to  widen  the  application  of  electricity.  For  years 
each  community  has  considered  itself  a  unit  in  such 
development.  It  has  made  its  plans  alone  and  without 
relation  to  the  outer  world.  If  by  good  management 
the  local  family  of  electrical  men  were  brought  into 
accord  it  was  the  most  that  could  be  asked  for.  As  a 
result  the  greatest  development  has  taken  place  only  in 
those  communities  where  some  man  of  vision  has  seen 
the  possibilities  of  promoting  the  common  interests 
of  central  station,  contractor  and  jobber.  This  year 
we  have  gone  another  step — another  and  a  long  one. 
We  have  seen  the  industry  throughout  the  nation  agree 
on  a  definite  plan,  on  a  general  scheme  for  carrying  out 
a  campaign  and  on  the  best  time  for  such  a  concerted 
effort.  The  combined  effort  has  given  an  added  value  to 
important  but  scattered  local  enterprise  and  stimulated 
others  to  do  likewise.  We  seem  to  have  nationalized 
enthusiasm  and  to  have  given  a  sense  of  direction  to 
broad  commercial  movements  in  the  industry  which  may 
expect  to  develop  more  and  more  each  year.  In  other 
words,  the  judgment  of  the  industry  has  been  defined 
and  adopted.  Electrical  Prosperity  Week  indicated 
what  could  be  done  by  concentrated  effort.  This  na- 
tional housewiring  campaign  this  spring  marks  a  sec- 
ond great  concerted  movement,  and  America's  Electrical 
Week  next  fall  should  gain  impetus  from  both. 


A  Commission  Playing  Politics 

CHAIRMAN  Oscar  Straus  of  the  Public  Serv- 
ice Commission  for  the  First  District  of  New 
York,  on  behalf  of  himself  and  his  colleagues,  has 
telegraphed  to  the  chairman  of  the  Senate  Committee 
in  Albany  that  the  commission  would  look  with  favor 
on  new  legislation  reducing  rates  to  gas  consumers  in 
certain  boroughs  of  New  York  and  "is  not  interposing 
any  objection  to  action  by  the  Legislature."  Action 
such  as  this  on  the  part  of  a  public  service  commission 
is  without  precedent.  The  regulation  of  rates  is  the 
function  of  the  commission  bestowed  on  it  by  the  Legis- 
lature. Why  then,  clothed  with  all  the  necessary  au- 
thority and  having  already  taken  all  the  testimony  in 
the  case,  should  it  shirk  its  responsibilities?  It  is  the 
duty  of  the  commission  to  determine  from  the  facts 
presented  whether  the  rates  and  service  in  the  case  in 


question  are  just  and  reasonable.  If  it  finds  that  a 
reduction  in  the  price  of  service  is  warranted,  why  does 
it  not  order  it?  Why  does  it  ask  the  Legislature  to 
infringe  on  its  prerogative  and  even  suggest  action 
which  will  leave  the  utilities  practically  without  redress, 
for  under  the  law  as  interpreted  by  the  Supreme  Court 
proof  that  a  rate  is  confiscatory  must  be  submitted 
before  that  body  will  interfere.  If  the  fixing  of  rates 
is  now  to  revert  back  again  to  the  Legislature  what  is 
the  use  of  foisting  an  expensive  commission  on  a  com- 
munity? A  political  move  of  this  kind  cannot  but  be 
viewed  with  concern  by  the  utilities  of  the  State. 


The  Electrical  Supply  Manufacturers 

THE  Associated  Manufacturers  of  Electrical  Sup- 
plies has  grown  to  remarkable  proportions  in  one 
year.  Drawn  together  originally  to  consider  the  menace 
of  a  proposed  system  of  concentric  wiring  in  this  coun- 
try, the  manufacturers  realized  for  the  first  time  their 
lack  of  organization  and  then  and  there  proceeded  to 
remedy  the  defect.  It  was  not  long  after  that  that 
the  organization  found  itself,  and  with  it  came  the 
realization  of  great  potentiality  for  constructive  work 
vastly  more  important  to  it  and  to  the  industry  than 
the  subject  of  concentric  wiring.  To-day  it  boasts  of 
ten  important  sections  with  forty  or  more  division 
committees,  in  which  more  than  200  executive  and  asso- 
ciate representatives  of  member  companies  are  gen- 
uinely busy,  and  the  work  has  only  just  begun.  There 
is  strong  ground  for  hoping  that  we  shall  soon  have 
an  organization  which,  while  it  may  not  include  every 
manufacturer,  will  be  able  to  exert  such  influence  as 
shall  make  it  a  power  in  the  land  and  render  it  capable 
of  safeguarding  the  best  interests  of  the  electrical  man- 
ufacturing industry.  Everything  is  possible  to  a 
strong  organization,  and  whether  or  not  American  man- 
ufacturers desire  to  cater  to  the  markets  of  the  world, 
it  is  certain  that  the  economic  struggle,  which  is  ex- 
pected to  follow  the  war,  will  find  them  now  better  pre- 
pared and  equipped  for  the  inevitable  competition.  Not 
in  a  spirit  of  mutual  rivalry  but  in  strong  combination, 
the  Associated  Manufacturers  of  Electrical  Supplies 
have  determined  to  sink,  as  far  as  practicable,  their 
individual  interests  and  adopt  a  uniform  policy  in  mat- 
ters of  principle.  Greater  standardization  of  electrical 
supplies  will  naturally  follow,  after  which  the  organiza- 
tion will  be  able  to  cope  with  the  broader  commercial 
problems  which  will  confront  it.  The  spirit  and  en- 
thusiasm with  which  the  manufacturers  have  entered 
upon  the  work  of  the  organization  augurs  well,  and 
with  that  spirit  success  is  sure  of  attainment. 
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I  and  Local  Lighting 

O01  :  .nit   que  it  loni   nisi   now   ;m  ling  b) 
Mr  Introduction  of  gas  Ailed  Incande 
cenl  lamp    I    the  extent  to  which  tins  highly  efficient 

lighl  will  tend  t<>  encourage  the  general  d 
lumination  of  working  ■paces,  ae  again  I  the  common 
method   of  supplying  some  general   Illumination   plus 

J  sources  of  light.  Of  course,  [f  expense  were 
no  object  the  generally  pleasing  effect  of  complete  Il- 
lumination of  ■  room  and  the  convenience  of  being  Inde 
pendent  of  any  fittings  designed  for  local  lighting  would 
cause  the  latter  to  fall  Into  disuse.  Where,  however,  it 
is  necessary  to  get  verj  strong  illumination  at  certain 
points,  and  quite  unnecessary  elsewhere,  it  is  an  obvious 

economy  QOt  to  waste  light  where  it  is  not  wanted,  and 
this  economy  Will  be  earned  out  wherever  the  cost  of 
light  is  an  item  seriously  worth  considering.  The  great- 
ly increased  efficiency  of  the  gas-filled  units  puts  a  some- 
what different  phase  on  the  matter,  for  without  increase 
of  COSt  it  would  sometimes  prove  possible  by  making 
the  change  from  the  older  to  the  newer  type  of  lamp  to 
go  extensively  into  general  lighting  and  to  abandon 
desk  lamps  and  the  like,  at  least  so  far  as  expense  is 
concerned. 

Just  at  this  point  enters  the  psychology  of  the  situa- 
tion, a  not  inconsiderable  factor  in  all  problems  of  il- 
lumination. It  certainly  is  a  fact,  however,  little  based 
upon  sound  reason,  that  a  clerk  or  a  workman  who  finds 
his  desk  no  more  strongly  illuminated  than  an  unused 
bench  or  a  table  at  his  side  instinctively  draws  the  con- 
clusion that  he  is  not  getting  sufficient  light.  Rightly  or 
wrongly,  he  feels  dissatisfied  and  complains  that  the  gen- 
eral illumination  is  quite  insufficient  to  meet  the  require- 
ments of  his  work.  Moreover,  if  one  desk  in  a  dark  cor- 
ner actually  requires  the  use  of  a  desk  lamp  to  obtain 
good  results,  the  presence  of  that  lamp  creates  a  sup- 
posed necessity  at  every  other  desk  or  work  bench  in 
the  room.  The  mind  seems  to  hark  back  through  a  gen- 
eration or  two  to  the  time  when  universal  illumination 
was  out  of  the  question  and  the  only  thing  available  was 
a  lamp  shining  directly  upon  the  work.  Every  illumi- 
nating engineer  remembers  to  his  sorrow  trying  to  meet 
this  particular  situation. 

Another  psychological  factor,  too,  enters  the  case  in  a 
similar  way.  It  sometimes  seems  as  though,  through 
precedents  established  by  the  worst  of  bad  lighting,  suf- 
ficient light  is  associated  in  the  minds  of  the  user  with 
the  existence  of  unpleasant  glare  from  the  lamp,  so  that 
he  is  never  really  quite  happy  unless  there  is  glare  to 
dodge.  The  persistence  with  which  desk  lamps  if  mov- 
able are  shifted  to  where  the  light  will  be  reflected  di- 
rectly from  the  work  into  the  eyes  is  curious  evidence 
of  this  baneful  kind  of  associative  reasoning.  Will  the 
new  lamps  with  their  greater  efficiency  enable  the  illu- 
minating engineer  to  advance  to  the  simpler  scheme  of 
general  illumination  sufficiently  good  to  meet  all  work- 
ing requirements?  We  know  of  no  experiments  carried 
out  yet  in  a  sufficiently  rigorous  manner  to  answer  this 
inquiry.  In  certain  places  where,  for  example,  the  semi- 
indirect  system  can  be  successfully  carried  out,  the  great 


implicit}  of  lighting  with  big  gas-filled  units  and  the 
low  cosl  of  wiring  In  installation  ought  to  encourage  a 
change  from  the  "id  practice,    It  will  be  most  interest-  , 
ni).'  to  compare  the  relative  economy  and  working  en 

of  the  two  in  similar  POOm  U  ed  for  similar  pur- 
poses, as,  for  example,  OH  two  Moors  where  the  condi- 
tions are  otherwise  approximately  the  same.  Perhaps 
some  engineers  maj  have  had  an  opportunity  to  try  out 

the   matter   in   practice,  and   if  SO  the  results  would  be 
most    instructive  to  record. 


The  Sale  of  Surplus  Power 

ONE  of  the  most  striking  examples  of  a  successful 
supply  of  power  in  bulk  is  furnished  by  the  Great 
Northern  Power  Company,  which  delivers  energy  from 
its  generating  plant  on  the  St.  Louis  River  to  Duluth, 
Minn.,  and  Superior,  Wis.  It  may  fairly  rank  as  one  of 
the  big  plants  of  the  country  with  a  station  output  of  a 
little  more  than  142,000,000  kw.-hr.  The  striking  fea- 
ture of  the  system  is  that  fully  half  of  the  energy  gen- 
erated is  delivered  to  a  single  electrochemical  works, 
with  which  arrangements  have  been  made  that  enable  the 
whole  surplus  power  to  be  delivered  for  this  purpose. 
The  company  contracts  after  taking  its  guaranteed 
minimum  of  at  least  1700  kw.  continuous  load  to  take  all 
the  available  power.  Its  daily  load  factor  varies  from 
82  per  cent  to  as  high  as  93  per  cent,  making  a  most 
advantageously  steady  load.  As  the  available  flow 
varies  from  day  to  day  the  load  dispatcher  notifies  the 
chemical  company  of  the  conditions  so  that  the  furnaces 
in  use  can  be  adjusted  to  the  available  power.  In  this 
way  no  water,  up  to  the  last  limit  of  output  of  the  sta- 
tion, is  wasted  and  the  chemical  company  gets  the  ad- 
vantage of  a  cheap  and  plentiful  supply  which,  with  new 
storage  arrangements,  will  be  even  more  ample.  It  is 
a  very  striking  example  of  the  importance  of  electro- 
chemical load  in  power-plant  operation,  and  of  the  ad- 
vantage that  may  be  gained  by  those  operating  electro- 
chemical works  in  locating  where  plenty  of  surplus 
power  is  available.  The  load  factor  attainable  in  this 
class  of  work  is  extraordinarily  high,  as  is  shown,  for 
instance,  in  the  operations  of  the  Hydraulic  Power  Com- 
pany of  Niagara  Falls,  in  which  the  utilization  of  a  very 
large  proportion  of  its  power  by  electrochemical  indus- 
tries brings  the  yearly  load  factor  up  to  the  extraordi- 
nary point  of  91  per  cent.  The  Great  Northern  Power 
Company,  in  spite  of  the  very  miscellaneous  load  to 
which  half  of  its  power  is  applied,  still  passes  the  50 
per  cent  mark,  thanks  to  this  single  large  consumer. 
When  one  remembers  that  every  cubic  foot  of  water 
which  runs  over  the  spillway  represents  totally  lost. en- 
ergy the  importance  of  utilizing  surplus  water  becomes 
self-evident,  and  electrochemical  works  probably  give 
the  very  best  chance  of  doing  this  on  a  large  scale 

The  transmission  plant  of  the  Great  Northern  Co: 
pany  includes  some  features  of  more  than  usual  inte 
est.     The  transmission   is  a  comparatively  short  on' 
about  15  miles,  at  33,000  volts  and  practically  all  the 
lines  are  now  in  duplicate  and  run  in  closed  loops,  so 
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that  the  load  can  be  supplied  in  either  direction.  Even 
the  customers  in  Superior,  who  were  originally  taken 
care  of  by  a  submarine  cable  across  the  bay  from  Du- 
luth,  now  have  the  advantage  of  an  independent  line  in 
addition.  In  fact,  the  overhead  lines  are  insulated  for 
66,000  volts  in  case  it  should  be  desirable  to  raise  the 
voltage  later,  so  that  the  operative  factors  of  safety  are 
extremely  large.  Care  particularly  has  been  taken  in 
running  the  branch  circuits  to  insure  the  highest  pos- 
sible continuity  of  service.  At  one  point  about  half  way 
from  the  power  house  where  it  has  been  necessary  to 
take  off  a  branch  on  the  service  of  the  Minnesota  Steel 
Company,  a  complete  loop  has  been  thrown  out  to  the 
customer  which  can  be  operated  as  a  part  of  either  of 
the  main  transmission  lines,  so  that  there  is  no  branch 
in  the  proper  sense  established  at  all,  thereby  avoiding 
the  sometimes  serious  troubles  which  arise  at  such  a 
discontinuity  in  the  electro-dynamics  of  the  system.  In- 
cidentally the  necessary  connections  are  made  at  an  out- 
door switching  station,  the  installation  of  which  in  the 
severe  climate  of  Minnesota  ought  to  yield  some  encour- 
agement to  the  timid  contingent  of  engineers  who  are 
unhappy  unless  all  the  apparatus  in  sight  is  carefully 
housed  regardless  of  expense. 


each  customer  in  the  town  and  returns  it  to  each  asso- 
ciation member.  This  plan  is  practical,  and  should 
afford  a  basis  for  determining  the  terms  on  which  the 
local  dealer  would  be  justified  in  making  his  sales  to 
the  townspeople. 


Co-operative  Credits  for  Local  Contractors 
and  Dealers 

AN  article  on  another  page  calls  attention  to  the 
problem  of  slow  pay.  The  suggestion  is  made  that 
jobber,  contractor  and  central  station  get  together  and 
devise  ways  to  handle  the  slow-pay  customer  in  the  local 
community.  Another  phase  of  the  subject,  although 
from  a  different  angle,  is  reflected  in  the  article  on  how 
the  local  bank  may  finance  part-time  payment  plans  for 
house-wiring.  Local  credits  are  always  an  interesting 
question.  The  average  laundry  man  in  a  small  town  can 
tell  you  the  town's  credit  history  from  his  own  accounts. 
A  more  definite  plan  in  which  central  station  and  con- 
tractor may  co-operate  is  that  developed  in  some  Mid- 
Western  towns  where  all  the  local  merchants,  and  they 
include  the  electrical  dealers,  exchange  credit  informa- 
tion of  the  community  by  a  simple  system  operated  by 
the  secretary  of  the  business  association.  A  blank  form 
is  sent  to  each  merchant  asking  him  to  list  and  key  the 
name  of  his  customers  as  to  whether  they  are  cash,  good 
pay,  slow  pay  or  poor  pay.  The  grocer,  the  coal  man, 
the  butcher  and  the  electrical  dealer  each  sends  his 
list  of  names  to  the  secretary,  who  establishes  from 
these  individual  ratings  the  average  credit  standing  of 


Sphere-Gap  Measurements  of    High  Voltages 

UNTIL  a  few  years  ago,  the  needle  gap  was  the  only 
available  device  for  estimating  high-tension  spark 
voltages.  The  needle  gap,  however,  was  unsatisfactory 
and  not  very  accurate,  owing  to  the  difficulty  of  obtain- 
ing needles  with  precisely  the  same  degree  of  sharpness 
in  their  points.  It  was  found  that  the  degree  of  sharp- 
ness exercised  a  very  appreciable  effect  on  the  spark 
distance.  Later  on,  the  sphere  gap  was  introduced,  and 
has  shown  itself  to  have  distinct  advantages  over  the 
needle  gap;  besides  lending  itself  more  readily  to  com- 
putation. 

In  the  article  which  appeared  on  page  649,  last  week, 
R.  H.  Marvin  cited  some  interesting  observations  tend- 
ing to  show  that  a  small  layer  of  fine  dust  particles  on 
the  opposed  metallic  surfaces  of  a  sphere  gap  was 
capable  of  causing  it  to  spark  over  at  unduly  low  volt- 
ages; although  the  spark  discharge  seemed  to  burn  off 
the  dust,  and  restore,  after  a  time,  more  normal  surface 
conditions.  This  tendency  of  a  sphere  gap  to  discharge 
at  too  low  a  voltage  has  not,  we  think,  been  previously 
pointed  out  in  publications;  but  it  is  not  surprising  if 
such  an  effect  is  produced  by  dust.  Any  local  irregu- 
larity which  tends  to  distort  the  electric  stress  at  the  gap 
surfaces  is  likely  to  weaken  the  air  locally  and  precipi- 
tate an  early  discharge. 

The  sphere  gap  is  now  a  recognized  measuring  device 
in  the  standardization  rules  of  the  American  Institute  of 
Electrical  Engineers.  An  objection  to  the  use  of  this 
device,  for  high  voltages,  is  its  large  size  and  clumsi- 
ness. When  the  emf.  to  be  measured  exceeds  240  kv. 
r.m.s.,  the  use  of  two  half-meter  diameter  spheres  is 
called  for.  The  mere  dimensions  of  this  construction 
require  a  floor  space  of  100  x  50  cm.,  without  any  al- 
lowance either  for  the  gap  or  the  large  clearance  that 
must  be  provided  on  all  sides.  It  is  so  difficult  to  meas- 
ure a  spark  emf.  of  say  half  a  megavolt  crest  value,  that 
we  may  be  only  glad  that  the  sphere  gap  is  available, 
and  we  should  not  perhaps  look  askance  at  a  boon  of  this 
type;  even  though  it  adds  appreciably  to  the  ground 
rent.  Nevertheless,  one  may  well  be  excused  for  wish- 
ing that  the  device  were  a  little  less  structural  in  its 
proportions.  Mr.  Marvin's  article  concisely  calls  atten- 
tion to  the  technique  required  in  its  use. 


THE  issue  now  in  the  hands  of  the  The  Coming  Issues  operation.  "Service  Requirements  for 
reader  is  the  commercial  number 
for  March,  in  which  following  the  usual  plan  for 
the  fourth  issue  of  the  month,  particular  emphasis  is 
placed  on  commercial  topics  of  interest  to  the  central 
station,  contractor,  dealer,  jobber  and  manufacturer. 
Next  week,  in  the  first  or  public-relations  number  of 
April,  a  leading  article  will  take  up  the  subject  of  the 
returns  received  by  the  community  from  public-utility 


Electric  Furnace  Operation"  will  be  the 
title  of  another  timely  article.  In  the  station-operating 
issue  of  April  8,  methods  of  operation  and  inspection  of 
a  metropolitan  boiler  plant  will  be  discussed,  and  there 
will  also  be  presented  a  symposium  of  experience  on  the 
engineering  considerations  involved  in  the  use  of  substi- 
tutes for  copper  for  transmission  lines  carrying  small 
loads. 
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Myers  Water-Power  Bill   Sidetracked 

rhe    Myers   water  power   lull   lost    itl   place  as   the   un 

finished  business  on  the  Senate  calendar  Wednesday, 
and  it  is  problematical  when  it  will  again  come  up. 
President  Wilson  has  had  a  number  of  conferences  with 
Senators  in  regard  to  the  water-power  situation,  and 
the  impression  grows  thai   no  water  power  legislation 

will  be  passed  at  this  session  of  Congress  which  doi's 
not  meet  with  President  Wilson's  approval.  As  fore- 
casted by  the  Washington  correspondents  of  the  Elec- 
trical WORLD  last  week,  the  Shields  water  power  bill 
has  met  with  no  approval  in  the  House  of  Representa- 
tives, st>  far  as  the  House  committee  in  charge  of  it  is 
concerned.  This  committee,  which  is  the  House  inter- 
state commerce  committee,  has  now  drafted  a  new  bill, 
and  has  voted  to  substitute  it  for  the  Shields  bill  which 
was  passed  by  the  Senate. 

President  Wilson's  conferences  were  held  with  Sen- 
ators Myers,  Kern,  James,  Stone,  Swanson,  Walsh  and 
Martin.  It  is  believed  in  Washington  that  an  entire 
new  water-power  bill  may  be  produced  simultaneously 
in  the  Senate  and  the  House.  It  is  presumed  in  Wash- 
ington that  if  the  President  interests  himself  in  the 
matter  of  water-power  legislation  he  may  be  able  to 
have  a  bill  passed  which  will  meet  the  widely  divergent 
views  of  those  who  are  anxious  to  bring  about  some 
legislation.  The  best  information  obtainable  is  that  the 
President  intends  to  do  this,  and  that  before  taking  a 
positive  stand  he  will  await  advice  which  he  expects  to 
receive  from  the  new  Secretary  of  War,  Mr.  Baker. 


Public    Service    Commission  Indorses  Rate 
Reductions  by  Legislation 

The  Public  Service  Commission  of  New  York,  First 
District,  took  action  Tuesday  to  hasten  the  reduction 
of  the  price  of  gas  for  at  least  60,000  consumers  in 
Brooklyn  and  Queens.  Oscar  S.  Straus,  as  Chairman, 
telegraphed  to  Albany  in  the  name  of  the  commission 
in  favor  of  the  Lawson-Burr  bill,  which  would  extend 
the  80-cent  gas  law  to  those  wards  in  Brooklyn  and 
Queens  which  were  not  included  in  the  original  80-cent 
gas  law  of  1906. 

A  joint  hearing  of  the  Senate  and  Assembly  commit- 
tees was  held  Wednesday  on  the  gas  bills,  and  it  was  on 
account  of  this  that  Chairman  Straus  sent  last  night 
this  telegram: 

March  21,  1916. 
Hon.   George  F.   Thompson,   Chairman   Public   Service 

Committee,  the  Senate,  Albany,  N.  Y. : 
Hon.  William  C.  Baxter,  Chairman,  Electricity,  Gas  and 
Water    Supply,    the    Assembly    Chamber,    Albany, 

•     N.  Y.: 

I  am  informed  that  a  hearing  will  be  held  to-morrow 
before  a  joint  committee  of  the  Legislature  on  pro- 
posed legislation  to  reduce  the  rate  of  gas  in  certain 
wards  of  Brooklyn  and  Queens  to  80  cents. 

There  are  several  cases  which  have  been  before  this 
commission  for  a  long  time  affecting  rates  in  these 
wards.  In  view  of  the  circumstances  surrounding  these 
cases,  the  commission  would  look  with  favor  upon  such 
legislation,  provided  it  can  be  had  in  justice  to  all  in- 
terests concerned.     That  is,  this  commission  wishes  it 


tn    lie    understood    as    not    interposing   any    objection   to 

action  by  the  Legislature  which  will  secure  to  the  people 

ol   these  sections  reductions  in   rates  that   have  been  de- 
layed bj    t  he  technical  pi  >>\  i    urns  of  the  law  as  it  stands. 

This  commission  intends  shortly  to  submit  bills  pro- 
posing amendments  that  will  expedite  the  making  and 
enforcemenl  of  decisions.  Oscar  S.  Straus, 

Chairman  Public  Service  Commission. 

The  sections  of  Brooklyn  which  would  be  benefited 
by  the  Lawson-Burr  bill  are  the  Thirtieth  Ward,  or  Bay 
Ridge,  where  the  Kings  County  Lighting  Company 
charges  95  cents  a  1000  ft.,  and  the  Thirty-first  Ward, 
or  Coney  Island,  where  the  charge  is  $1  a  thousand. 
In  Queens  the  Second  Ward  would  have  the  $1  charged 
by  the  Newtown  Gas  Company  cut  down.  The  con- 
sumers of  the  Kings  County  concern  numbered  in  1913, 
24,521,  and  the  customers  of  the  Newtown  Company 
35,330. 

The  commission  has  been  investigating  complaints 
concerning  these  rates  for  a  number  of  years,  and  has 
already  taken  all  the  testimony  it  needs.  The  great 
mass  of  this,  however,  was  taken  by  commissioners  who 
are  no  longer  on  the  board.  The  Kings  County  Light- 
ing Company  case  was  begun  in  October,  1910,  and  the 
Newtown  Company  case  in  January,  1913. 


Sale  of  Water  Power  Developments  at 
Sault  Ste.  Marie 

The  Great  Lakes  Power  Company,  Ltd.,  a  recently- 
formed  corporation,  has  purchased  the  entire  water- 
power  development  and  water-power  rights  at  Sault 
Ste.  Marie,  Ont.,  from  the  Algoma  Steel  Company.  At 
present  12,000  hp.  is  sold  as  water  power  and  a  6000-hp. 
hydroelectric  development  is  in  operation.  The  ulti- 
mate rating  of  the  development  is  about  48,000  hp. 

In  addition  to  the  power  rights  the  Great  Lakes  Power 
Company,  Ltd.,  also  bought  the  street  railway  system, 
which  has  about  7  miles  of  track,  and  the  International 
Ferry,  operating  between  the  customs  houses  of  the 
United  States  and  the  Canadian  Governments.  James 
O.  Heyworth,  engineer  and  contractor,  606  South  Michi- 
gan Avenue,  Chicago,  negotiated  the  sale  for  the  Great 
Lakes  Power  Company,  Ltd. 


Co-operative  Plan  for  Selling  Electric 
Ranges  in  Seattle 

The  Puget  Sound  Traction  Light  &  Power  Company 
has  developed  a  plan  whereby  it  can  offer  to  the  leading 
manufacturers,  without  unduly  favoring  any  one  firm, 
a  co-operative  method  for  selling  electric  ranges.  The 
plan  assumes  that  a  stock  of  each  manufacturer's 
ranges  will  be  carried  by  a  local  jobber  who  will  resell 
to  the  central-station  company  and  will  otherwise  act  as 
the  manufacturer's  agent.  The  employment  and  direc- 
tion of  the  salesmen,  however,  will  be  done  by  the 
central-station  company,  as  will  also  the  working  out  of 
the  sales  campaign  details. 

The  plan  provides  for  the  employment  of  four  sales- 
men to  represent  each  manufacturer's  product  exclu- 
sively.    These  men  will  receive  a  commission  of  10  per 
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ent  of  the  net  price  on  each  range  sold,  and  will  be 
;uaranteed  a  minimum  of  $75  per  month.  The  deficit, 
f  any,  between  the  monthly  commission  totals  and  the 
eventy-five-dollar  minimum  is  to  be  split  evenly  be- 
ween  the  central  station  and  the  manufacturer.  The 
alesmen  will  be  provided  with  lists  of  prospective  cus- 
omers  who  have  expressed  preference  for  a  particular 
[lake  of  range,  but  salesmen  will  also  be  expected  to 
levelop  "prospects"  on  their  own  account. 

It  is  understood  that  a  certain  amount  of  general 
idvertising  will  be  done  by  the  manufacturer,  and  that 
he  central  station  will  carry  on  an  advertising  cam- 
taign  and  will  furnish  all  necessary  facilities  for  suit- 
ble  demonstrations,  etc.  Under  this  plan  it  is  believed 
hat  there  can  be  no  question  as  to  the  fairness  of  rep- 
esenting  each  manufacturer's  product.  Nor  will  the 
obber,  dealer  and  contractor  be  excluded  because  the 
ame  10  per  cent  commission  is  to  be  allowed  to  all  of 
hese.  It  is  expected  that  under  present  conditions  in 
he  Seattle  territory  a  good  range  salesman  will  be 
ble  to  make  between  $125  and  $150  per  month  in  com- 
lissions  when  working  with  such  co-operation  as  the 
entral-station  company  plans. 

This  plan  has  appealed  favorably  to  the  manufactur- 
rs,  two  of  whom  have  already  subscribed  to  the  prop- 
sition,  and  a  sales  force  will  accordingly  be  put  in  the 
eld  on  April  1.  The  company's  interests  in  the  cam- 
iaign  are  being  handled  by  H.  J.  Gille,  sales  manager. 


Wire-Your-Home  Month  in  Progress 

The  spring  house-wiring  drive  which  started  on  March 
5,  and  which  is  officially  known  as  "Wire-Your-Home 
lonth,"  proposed  and  put  in  motion  by  the  Society  for 
Jlectrical  Development,  is  receiving  active  support  from 
11  parts  of  the  country.  While  most  of  the  central  sta- 
ions  and  contractors  who  are  taking  advantage  of  the 
ampaign  started  with  the  official  beginning — March  15 
-a  number  of  others  have  signified  their  intention  of 
ostponing  their  activity  in  this  direction  until  the 
rst  of  April. 

Since  at  this  writing  the  campaign  has  been  in  active 
rogress  but  a  week  no  details  of  actual  results  are  as 
et  available,  although  so  far  as  it  was  possible  to  learn 
he  initial  conditions  augured  well  for  the  success  of 
he  movement.  All  of  those  who  are  actively  co-oper- 
ting  with  the  society,  manufacturers,  jobbers  and  so- 
ieties,  report  an  unexpected  demand  for  advertising 
nd  educational  material.  The  National  Electric  Light 
Lssociation,  which  is  lending  its  assistance,  has  been 
nable  to  supply  the  demand  for  its  house-wiring  book- 
Jt,  although  it  has  already  distributed  some  135,000 
f  them.  It  has  had  to  refuse  orders  by  the  thousands, 
nd  one  very  prominent  generating  company  in  the  East 
hat  supplies  a  very  wide  territory  said  that  the  only 
rawback  it  had  experienced  was  its  inability  to  procure 

sufficient  supply  of  the  association's  booklets. 

Owing  to  the  inability  to  learn  of  any  tangible  results 
t  the  time  of  writing,  it  is  not  known  to  what  extent, 
f  any,  the  present  high  prices  of  wiring  supplies,  labor 
nd  fixtures  will  impede  the  campaign.  A  preliminary 
urvey  of  the  county,  however,  brought  out  many  opin- 
ons  that  because  of  the  advanced  costs  the  success  of 
he  campaign  might  not  be  as  great  as  anticipated. 

While  it  was  expected  when  the  plans  were  first  laid 
hat  the  majority  of  those  who  participated  in  the  cam- 
paign would  during  the  month  make  a  special  conces- 
ion  in  house-wiring  prices,  it  is  now  known  that  be- 
ause  of  the  prices  of  wire,  pipe,  fixtures,  labor,  etc., 
lany  contractors  and  central  stations  have  been  forced 
o  make  considerable  advances  in  their  house-wiring 
chedules. 


Overcoming  Cold  Weather  Operating  Condi- 
tions in  Washington 

The  heavy  storm  in  January,  during  which  3  ft.  to  5 
ft.  of  snow  fell  in  many  parts  of  the  Pacific  Power  & 
Light  Company's  territory  in  Washington,  imposed  very 
severe  conditions  on  many  parts  of  the  system.  No 
transmission  lines  went  down,  however,  and  the  damage 
was  very  slight. 

The  chief  difficulty  was  the  blockade  of  the  canals 
caused  by  the  heavy  fall  of  snow.  The  Naches  Canal 
near  North  Yakima,  Wash.,  for  example  had  to  be  par- 
tially cleared  by  hand  of  a  4-ft.  depth  of  snow  and  ice 
for  about  1000  ft.  of  its  length.  A  washout  of  the  canal 
at  one  point  caused  by  overflows  due  to  ice  jams  also 
prevented  the  use  of  the  channel  for  a  few  days. 

The  accompanying  illustration  shows  the  method  that 
had  to  be  used  in  opening  a  channel.  About  seventy-five 
men  in  hip  boots  waded  into  the  canal  and  attacked  the 
snow  with  shovels.    Some  of  the  force  had  to  be  witb- 


REMOVING    SNOW    FROM     NACHES    CANAL 

drawn  from  time  to  time  to  other  work  on  the  canal,  but 
a  channel  for  the  entire  length  of  1000  ft.  was  cleared 
within  about  two  and  a  half  days,  and  after  this  the  re- 
mainder of  the  snow  and  ice  gradually  was  worked  out 
by  the  water  as  it  rose  to  its  normal  depth  in  the  canal 
of  about  5.5  ft.  The  canal  in  the  section  where  the 
trouble  occurred  is  12  ft.  wide  on  the  bottom  and  has  1 
to  1  slopes.  Dynamite  was  used  to  clear  the  ice  from  the 
waterways  at  several  points. 


National  Safety  Exposition  in  New  York 

Preparations  are  nearly  complete  for  the  opening  of 
the  Third  National  Exposition  of  Safety  and  Sanitation 
in  New  York  City  in  May.  It  will  be  held  under  the 
auspices  of  the  American  Museum  of  Safety  and  will 
open  its  doors  on  May  22  continuing  through  to  May  27. 
The  exposition  was  originally  scheduled  for  April. 

"The  safety  exposition  has  become  a  permanent  insti- 
tution in  our  country,"  says  President  Arthur  William* 
of  the  American  Museum  of  Safety.  "The  splendid  re- 
sults shown  by  the  previous  safety  expositions  have 
demonstrated  that  a  much  greater  interest  in  safety  and 
sanitation  was  aroused.  It  is  a  lasting  incentive  to 
safety  endeavors.  Under  the  stress  of  competition  of- 
fered by  the  exposition,  improvements  are  sought  and 
put  into  practice,  inventions  made,  new  methods  devised, 
greater  care  taken  and  new  standards  set.  After  all, 
preparedness  in  America  should  begin  in  our  industries; 
keeping  our  workingmen  fit  and  whole  and  sound,  the 
men  who  must  do  the  defending  when  the  time  for  de- 
fense comes,  is  of  the  greatest  importance." 
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Supply  Manufacturers  Celebrate 

\ ■  u  i  Work  Show.  Organisation  t"  B<    in 
ul  Condition  and  i*"i ill  oJ  Promiw 
On    linn  day,   March    in,   the    \    ociated    Manufac 

tlirOJ  '■''■'     Supplies    held    their    ;mnii;il     meetine 

it  tin-  Hotel  Biltmore,  New   York,    The  report  "i  the 
bowed  the  organization   to  be  in  excellent 
ng   condition,  and  the  chairmen  of  various 
ttested  to  the  value  of  the  organization  i"  them 
is  manufacturers  of  supplies.     R.   K.  Sheppard,  who 
:ed  the  association  through  its  period  of  organiza- 
tion, was  asked  to  continue  to  direet  its  affairs  during 


R.    K.    SHEPPARD 

Who  Has  Been  Re-elected  President 

of  the   Associated  Manufacturers  of 
I'll  clrical   Supplies 


the  coming  year.  In  addition,  new  members  were 
elected  to  the  board  of  governors  as  follows :  For  three 
years,  Messrs.  LeRoy  Clark  of  the  Safety  Insulated 
Wire  &  Cable  Company,  New  York;  J.  W.  Perry  of  the 
H.  W.  Johns-Manville  Company,  New  York;  W.  C.  Rob- 
inson of  the  National  Metal  Molding  Company,  Pitts- 
burgh; J.  J.  Gibson  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburgh,  and  Warren 
Ripple  of  the  George  Cutter  Company,  South  Bend,  Ind. 
For  two  years,  Messrs.  E.  B.  Hatch  of  the  Johns-Pratt 
Company,  Hartford,  Conn.,  and  L.  W.  Downes  of  the 
D.  &  W.  Fuse  Company,  Providence,  R.  I.  The  new 
officers  are  R.  K.  Sheppard  of  Boston,  president;  H.  B. 
Crouse  of  the  Crouse-Hinds  Company,  Syracuse,  N.  Y., 
vice-president;  J.  W.  Perry  of  New  York,  treasurer, 
and  Charles  E.  Dustin,  general  secretary. 

In  his  presidential  address,  which  formed  the  chief 
feature  of  the  meeting,  R.  K.  Sheppard  traced  the 
growth  of  the  organization  and  dwelt  on  those  causes 
which  brought  it  into  being.  He  said  that  in  the  winter 
of  1914-15  American  manufacturers  of  electrical  sup- 
plies and  materials  entering  into  electrical  construction 
found  the  need  of  one  another. 

"Suddenly  we  discovered  that  most  of  the  modern 
world  and  certainly  every  other  division  of  the  electrical 
fraternity  in  this  country  had  far  outstripped  us  in 
that  they  had  discerned  and  partially  used  the  power  of 
industrial  solidarity.  They  had  built  powerful  organi- 
zations, which  co-ordinated  their  activities  and  com- 
pelled respectful  consideration  of  their  standard  by  all 
who  dealt  with  them.  We  awoke.  This  association  is 
a  result  of  our  awakening. 

"Unique  among  such  organizations  it  provides  for 
every  member  one  or  more  jobs  in  which  he  can  coin 
his  own  abundant  compensation  for  effort  expended. 
With  an  unprecedented  variety  of  detail  interest  rep- 
resented by  our  members,  every  manufacturer  of  elec- 
trical supplies  may  fraternize  here  with  his  own  par- 
ticular group  in  an  autonomous  section.     And  still  we 


preserve  the  power  of  our  members  in  our  federation 

Of  .sections,   the   parent    association,    which   aids   and   en 

courage    the  Independent  work  of  the  sections  and 

rainfl    us    all    well    within    the   law  till    limits." 

Referring  to  the  call  tor  the  tirst  meeting  to  consider 

what    action    manufacturers   should    take   with    reference 
to    the    concentric     wiring    propaganda,     Mr.     Sheppard 

aid  never  before  in  all  the  history  of  the  electrical  in- 
dustry had  the  manufacturers  of  electrical  supplies  sat 
down  in  conference  together.  "Our  lack  of  leader-hip 
and  our  need  of  the  machinery  lor  concerted  action  and 
united  pronouncement  on  matters  of  great  common 
interest  were  appalling.  In  those  days  we  demanded 
action.  What  if  we  were  hysterical  and  frightened 
by  our  uncontrolled  imaginings?  We  acknowledge  it. 
But  we  rejoice  that  out  of  that  excitement  sprang  this 
powerful  association  sought  at  first,  it  is  true,  as  a 
protection  and  only  later  disclosing  its  potentiality 
a  medium  for  constructive  work  of  a  higher  order." 

Mr.  Sheppard  said  that  it  was  soon  realized  that  the 
Electric  Power  Club,  the  Associated  Manufacturers  of 
Electrical  Supplies  and  the  Electrical  Manufacturers 
Club  should  co-ordinate  their  activities  so  as  to  avoid 
duplication  and  also  to  foster  a  lively,  sympathetic  and 
co-operative  interest  in  the  activities  of  each.  A  simple 
and  useful  medium  of  intercommunication  for  these 
three  organizations  has  now  been  provided  in  the  Elec- 
trical Manufacturers'  Council. 

Membership  in  Sections 

From  the  report  of  the  general  secretary  it  appears 
that  the  membership  of  the  association  on  June  1,  1915, 
numbered  91,  while  the  present  number  of  member 
companies  is  143,  and  the  executive  and  associate  rep- 
resentatives total  215.  There  are  now  ten  sections  in 
active  operation;  the  fuse  section,  interior  conduit  sec- 
tion, knife  switch  section,  lamp  receptacle  and  socket 
section,  molded  or  formed  insulation  section,  outlet  box 
section,  panelboard  and  switchboard  section,  porcelain 
section,  snap  switch  section,  wire  and  cable  section. 
In  addition,  several  new  sections  are  in  process  of 
formation,  embracing  heating  and  energy  consuming 
devices,  electrical  fixtures,  fan  motors  and  other  lines. 

The  intention  is  to  make  the  work  of  each  section  as 
valuable  as  possible  to  the  manufacturers  engaged  in 
the  branch  of  industry  which  it  represents,  and  just  as 
the  association  is  open  to  all  manufacturers  of  electrical 
supplies,  and  of  material  entering  into  electrical  con- 
struction, so  each  section  is  open  to  all  members  of  the 
association  interested  in  its  particular  work. 

The  relations  of  the  association  and  its  sections  with 
the  Underwriters'  Laboratories,  Inc.,  are  close,  and  ir 
six  sections  representative  members  have  already  beer 
delegated  to  serve  in  industry  conference  committee* 
to  consider  questions  of  standardization,  etc.,  affecting 
the  branches  of  the  industry  which  such  committee! 
respectively  represent. 

Brief  reports  were  made  for  the  various  sections  a. 
follows :  by  LeRoy  Clark  for  the  wire  and  cable  section 
by  C.  Eidlitz  for  the  panelboard  and  switchboard  sec 
tion,  by  J.  Trumbull  for  the  knife  switch  section  anc 
by  D.  H.  Murphy  for  the  electrical  manufacturers'  coun 
cil.  In  addition,  T.  M.  Debevoise,  the  general  counse 
of  the  association,  outlined  how  the  legal  departmen 
might  best  be  used  by  the  members.  It  was  decidet 
to  arrange  for  permanent  headquarters  somewhere  ii 
the  vicinity  of  the  uptown  railroad  station  and  to  pro 
vide    more    adequately    for    association    routine    wort 

In  the  evening  a  banquet  was  held  at  Delmonico's 
which  was  very  well  attended.  Dr.  Talcott  William 
of  Columbia  University  and  Counsellor  J.  A.  Emery  o 
the  National  Manufacturers  Association  spoke  on  th 
need  of  industrial  preparedness. 
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Taxation  and  Issuance  of  Securities 

Wisconsin  Utility  Representatives  Discuss  Service  Rates  and  Re  • 

lations  of  Government,  Commission  and  Public  Utility 

at  Meeting  of  Wisconsin  Electrical  Association 

Whenever  legislation  has  occurred  which  is  detri- 
mental to  privately-owned  public  utilities  it  has  usually 
been  the  result  of  misconception  of  the  actual  condi- 
tions on  the  part  of  the  Legislature,  pointed  out  M.  C. 
Ewing  in  making  his  presidential  address  before  the 
Wisconsin  Electrical  Association  at  its  convention  in 
Milwaukee  on  March  16.  Oftentimes  these  misconcep- 
tions have  been  purposely  caused  by  propaganda  or- 
ganized to  assist  the  confiscation  of  public-utility  prop- 
erties without  due  compensation.  The  most  effective 
manner  of  combating  such  piracy  in  any  community, 
declared  the  speaker,  is  to  furnish  the  local  Legislature 
with  reliable,  truthful  and  conservative  facts  so  that 
opinions  of  the  members  will  not  be  biased  by  hearsay. 
Regret  was  expressed  at  the  continued  acquisition  of 
private  plants  through  condemnation  by  various  munici- 
palities in  Wisconsin,  since  this  is  one  indication  that 
regulation  of  monopolies  is  not  proving  satisfactory  in 
all  cases.  Again,  regulatory  bodies  appear  to  lose  public 
favor  as  soon  as  they  cease  to  enforce  rate  reductions, 
improvements  in  service,  or  otherwise  fail  to  comply 
with  popular  demands.  This  condition  should  not  exist, 
however,  since  there  are  limits  beyond  which  it  is  un- 
economical and  even  unprofitable  for  central  stations 
to  go. 

Attitude  of  Wisconsin  Commission  on  Security 

Issues 

Following  the  report  of  the  secretary-treasurer  papers 
were  presented  by  John  B.  Sanborn,  Madison,  Wis.,  and 
Harold  L.  Geisse,  secretary  of  the  Railroad  Commission 
of  Wisconsin,  on  "A  Review  of  State  (Wis.)  Legislation 
During  the  Past  Session"  and  on  "The  Attitude  of  the 
Wisconsin  Railroad  Commission  on  Security  Issues" 
respectively. 

The  author  of  the  last-mentioned  paper  pointed  out 
that  while  it  is  frequently  charged  that  security  regula- 
tion retards  development,  the  Wisconsin  commission  has 
endeavored  to  aid  well-chosen  enterprises  controlling 
the  issuance  of  securities  only  to  the  extent  of  keeping 
the  companies'  activities  within  the  law.  If  the  "cream 
is  off  the  public  utility  business"  it  is  because  the  days 
of  exploitations  have  passed  and  the  era  of  honest  de- 
velopment has  arrived.  Although  many  persons  have 
the  impression  that  a  commission  has  almost  unlimited 
power  in  preventing  the  issuance  of  securities  if  it  sees 
fit,  the  speaker  pointed  out  its  function  in  this  matter 
is  merely  to  require  the  corporate  management  to  show 
a  legal  right  to  finance  itself  by  issuing  securities.  At- 
tention was  also  called  to  the  fact  that  authorization  of 
security  issues  is  not  necessarily  a  State  guarantee  of 
their  safety. 

In  commenting  on  the  difficulty  sometimes  experienced 
in  determining  the  sequence  of  security  issues,  Mr. 
Geisse  explained  that  the  Wisconsin  law  requires  every 
company  desiring  to  issue  securities  to  file  a  sworn 
application  with  the  commission  stating  the  purpose 
for  which  the  securities  or  proceeds  therefrom  will  be 
used.  Upon  due  proof  a  certificate  permitting  the  is- 
suance is  granted.  If  the  securities  are  to  be  exchanged 
for  property,  the  value  of  the  property  must  be  stated 
in  the  certificate  and  must  be  recorded  on  the  company's 
books.  This  procedure  increases  public  confidence  in 
the  securities,  and  presumably  increases  their  market- 
ability. 

In  passing  upon  an  application  for  the  authorization 
of  a  security  issue  a  commission  must  have  a  certain 
amount  of   "intuition,   knack   or  horse-sense,"   coupled 


with  a  knowledge  of  the  physical  property,  its  type,  con- 
dition and  value.  The  latter  information  is  secured 
through  the  engineering  department,  but  the  former 
must  be  acquired  by  experience.  If  a  company  makes 
an  application  for  authority  to  issue  bonds  it  is  advisa- 
ble to  inquire  into  the  terms  of  the  mortgage,  the  per- 
centage of  the  amount  expended  for  additions  and  bet- 
terments that  the  company  is  allowed  to  take  down  bonds 
to  cover,  and  the  amount  of  earnings  required  before  a 
requisition  upon  the  trustee  for  bonds  will  be  honored. 
Consideration  should  also  be  given  to  the  ability  of  the 
utility  to  market  the  securities  at  a  warrantable  price. 
Furthermore,  it  is  advisable  to  investigate  whether  a 
certificate  of  public  convenience  and  necessity  has  been 
secured  before  authorizing  the  issuance  of  stocks,  other- 
wise some  innocent  purchasers  of  securities  may  be  the 
losers  if  the  promoters  fail  to  show  reasons  for  securing 
a  certificate.  At  the  same  time  a  commission  should 
require  the  promoters  to  prove  their  ability  to  secure 
funds  to  defray  the  cost  of  construction.  The  personnel 
of  a  management,  its  effiicency,  relations  with  public 
and  general  policy  should  also  bear  weight  with  a  com- 
mission in  authorizing  security  issues. 

Since  bonds  are  a  direct  lien  on  the  property  of  a 
corporation  whereas  stock  is  a  lien  on  the  assets  that 
remain  after  the  liabilities  of  the  company  are  satis- 
fied, there  would  be  less  danger  to  investors  if  stock  is 
issued  at  a  discount  than  if  bonds  are,  provided  it  is 
necessary  to  issue  either  one  below  par  value.  In  clos- 
ing Mr.  Geisse  suggested  that  it  would  be  advisable  for 
commissions  to  definitely  limit  the  minimum  percentage 
of  par  value  at  which  securities  are  issued. 

In  discussing  the  subject  of  Mr.  Geisse's  paper,  F.  M. 
Walker,  general  manager  of  the  Milwaukee  Northern 
Railway  Company,  declared  that  stock  financing  is 
handicapped  by  Wisconsin  laws  because  rates  and  the 
issuing  of  securities  are  based  on  different  values,  and 
because  stock  cannot  be  sold  below  par  value.  The 
speaker  also  pointed  out  that  with  the  present  laws 
stockholders  are  led  to  believe  that  their  investment  has 
real  representation  in  the  value  of  the  company,  where- 
as it  may  have  been  used  to  finance  new  work,  a  part 
of  which  is  service  value  and  therefore  has  no  real  rep- 
resentation. Since  there  is  no  body  to  reimburse  per- 
sons who  engage  in  an  undertaking  that  fails  from  no 
fault  of  theirs,  it  was  contended  that  the  profit  on  legiti- 
mate exploitation  should  not  be  limited.  Mr.  Walker 
expressed  the  belief  that  the  public  is  not  benefited  by 
any  activities  which  tend  to  discourage  enterprises 
which  might  not  be  successful.  On  the  other  hand,  the 
public  is  benefited  by  failures  of  promoters,  since  prop- 
erty is  installed,  service  rendered  and  real-estate  values 
enhanced. 

In  answer  to  Mr.  Walker's  objection  that  rates  and 
security  issues  are  not  based  on  the  same  values,  Mr. 
Geisse  explained  that  there  are  distinctly  fundamental 
economic  reasons  why  they  should  not  be.  He  also 
added  that  the  lack  of  railroad  development  in  Wiscon- 
sin is  not  due  to  limitations  imposed  by  the  commission, 
but  to  the  general  decline  of  railroad  securities. 

Methods  of  Taxation  of  Public  Service  Companies 

Various  elements  which  enter  into  the  tax  rate  on 
Wisconsin  public  utilities,  and  the  method  by  which  the 
tax  commission  arrives  at  the  value  of  the  utility  for 
taxation  purposes  were  outlined  by  T.  E.  Lyons,  mem- 
ber of  the  Wisconsin  Tax  Commission.  The  tax  rate  is 
determined  by  dividing  the  total  amount  to  be  raised  by 
taxation  by  the  total  tax  value  of  the  entire  State.  This 
is  done  by  the  village  boards,  common  councils,  etc., 
the  tax  commission  having  no  voice  except  in  determin- 
ing the  taxable  value  of  the  utilities  or  other  properties. 
Since  the  value  of  utilities  cannot  be  estimated  the  same 
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properties,  the  commission,  In  evaluating  the 
del     t  he  origin*]  Investment   In  I  he 
(in  ami  then  the  "reproduction  cost."    n  slso  take 
into  socounl  the  historj   of  the  company  covering  1 1 1 * ■ 
stocli  and  bond  value  receipts,  gross  and  eel  Incomes, 
etc.,  end  the  earnings  capitalised  <>n  three  and  Ave  year 
basis     it  w.i    pointed  out  that  two  properties  compria 
ing  equipment  of  equal  values  may  have  different  taxs 
hie  values  because  of  different  earning  powers. 

On  the  morning  of  the  second  session  of  the  conven- 
tion   II.  W.   Young,  president   of  the   DeltS  Star   Electric 

Company,  presented  s  paper  on  "Outdoor  Substations," 

illustrated  hy  about  sixty  lantern  slides,  showing  equip 

ment  for  voltages  ranging  from  1.8,200  volts  to  (>6,ooo 
volts.  He  pointed  out  that  such  stations  should  be  de- 
signed so  they  may  be  readily  converted  into  higher- 
rated  stations. 

Rate-Making  for  Residence  and  Street-Lighting 
Service 

Following  this,  A.  C.  Babson,  manager  Wisconsin  Gas 
&  Electric  Company,  Watertown,  read  a  paper  on  "Rates 
for  Residence  Electric  Service,"  in  which  were  outlined 
the  advantages  and  disadvantages  of  various  forms  of 
rates,  particular  consideration  being  given  to  one  form 
having  a  demand  factor  based  on  the  number  of  active 
rooms  and  a  low  energy  charge  of  2  cents  per  kilowatt- 
hour. 

Among  the  persons  who  discussed  this  subject  were 
C.  H.  Shaw,  electrical  engineer  Sheboygan  Railway  & 
Light  Company;  S.  B.  Way,  general  manager  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  and 
Egbert  Douglas,  Milwaukee. 

Growth  of  Rural  Extensions  and  Commission 
Ruling  Thereon 

As  chairman  of  the  committee  on  rural  extensions  W. 
E.  Haseltine  reported  that,  from  the  limited  data  he 
had  been  able  to  secure,  there  has  been  a  general  growth 
in  this  class  of  business  during  the  year,  the  farmers' 
load  factors  have  improved,  the  income  from  this  busi- 
ness in  the  State  has  increased  44  per  cent,  and  the 
average  income  was  about  10  cents  per  kilowatt-hour. 
The  average  power  rate  to  rural  customers  was  reported 
to  be  6.5  cents,  which  was  lower  than  last  year.  There, 
seems  to  be  a  tendency  among  the  companies  submitting 
data  to  make  the  farmer  furnish  his  entire  equipment 
except  the  meter.  The  Railroad  Commission  has  ruled, 
he  said,  that  a  farmer  can  be  made  to  pay  for  his  line 
but  not  for  the  transformer.  The  speaker  expressed  the 
belief  that  it  would  be  more  satisfactory  to  cover  the 
fixed  charges  by  a  minimum  charge  for  service  than  to 
make  the  farmer  pay  for  his  installation. 

Mr.  Ewing  stated  that  the  Wausau  (Wis.)  Street 
Railroad  Company  has  been  experimenting  with  a  plan 
of  requiring  a  guaranteed  annual  revenue  of  40  per  cent 
of  the  cost  of  the  line.  Later,  when  others  are  con- 
nected to  the  same  line,  the  guarantee  will  be  corre- 
spondingly reduced. 

In  a  paper  entitled  "The  Telephone  Company  and  the 
Electric  Utility,"  H.  0.  Seymour,  general  manager  Wis- 
consin Telephone  Company,  discussed  joint  use  of  poles 
by  telephone  and  electric  service  companies,  and  the 
relations  of  the  two  in  working  together  for  safe  con- 
struction. He  pointed  out  that  in  spite  of  the  great 
difference  of  opinion  as  to  what  should  constitute  safe 
construction  the  N.  E.  L.  A.  specifications  are  probably 
the  most  representative   and  most  generally  accepted. 

The  paper  was  discussed  briefly  by  F.  W.  Walker  and 
S.  B.  Way.  In  giving  a  brief  review  of  the  National 
Electrical  Safety  Code  work,  and  an  outline  of  the  last 
tentative  code  published  by  the  Bureau  of  Standards, 


Mr.  \\a\  criticised  the  complexity  of  both  works,  saying 
that  it  will  be  extremely  hard  to  secure  Inforcement 
thereof. 

To  Investigate  Relative  Taj  Burdens  of  utilities 
and  Industrial  Concerns 

Because  ol  the  feeling  which  prevailed  at  the  conven- 
tion, and  was  voiced  by  President  Swing,  that  the  utili- 
ties of  Wisconsin  are  forced  to  pay  a  much  greater 
proportion  of  the  taxes  than  industrial  concerns,  I 
motion  was  made  and  passed  that  a  committee  be  ap- 
pointed to  investigate  and  report  to  the  next  convention 


W.    E.    HASELTINE 

President  Wisconsin  Electrical  A ssociation 


the  relative  taxes  paid  by  utilities  and  industrial  con- 
cerns in  Wisconsin,  as  compared  with  the  same  ratio  in 
other  States. 

The  following  officers  were  elected  for  the  ensuing 
year:  President,  W.  E.  Haseltine,  secretary  and  general 
manager  Ripon  (Wis.)  Light  &  Water  Company;  first 
vice-president,  B.  F.  Lyons,  vice-president  and  general 
manager  Beloit  (Wis.)  Water,  Gas  &  Electric  Company; 
second  vice-president,  A.  E.  Pierce,  vice-president  Wis- 
consin-Minnesota Light  &  Power  Company,  Eau  Claire ; 
third  vice-president,  John  St.  John,  secretary  and  treas- 
urer Madison  (Wis.)  Gas  &  Electric  Company;  secre- 
tary-treasurer, George  Allison,  comptroller  Clement  C. 
Smith  properties,  Milwaukee. 

Past  Activities  of  President-Elect  Haseltine 

W.  E.  Haseltine,  secretary  and  general  manager  of 
the  Ripon  (Wis.)  Light  &  Water  Company,  newly-elected 
president  of  the  Wisconsin  Electrical  Association,  was 
born  at  Schofield,  Wis.,  in  1874,  and  received  his  tech- 
nical training  in  the  Massachusetts  Institute  of  Tech- 
nology, where  he  studied  chemical  engineering.  During 
the  years  of  1897  and  1898  he  was  engaged  in  civil 
engineering  work  on  the  White  Pass  &  Yukon  Railroad 
in  Klondike,  Alaska.  In  1899  he  and  his  father,  C.  P. 
Haseltine,  who  is  president  of  the  Ripon  Light  &  Water 
Company,  bought  out  the  stockholders  and  acquired  the 
property  with  which  he  is  connected  at  present.  At  first 
Mr.  Haseltine  acted  as  secretary  of  the  company,  and 
later  became  its  manager  as  well.  During  this  time  the 
company's  electrical  business  increased  about  400  per 
cent.  Mr.  Haseltine  is  also  secretary  and  manager  of 
the  Markesan  (Wis.)  Electric  Company,  which  is  an 
operating  company  now  engaged  in  constructing  a 
transmission  line  from  Ripon  to  Markesan  to  supply  the 
latter  with  energy  generated  by  the  Ripon  company. 
Mr.  Hazeltine  has  been  one  of  the  active  members  of 
the  Wisconsin  association  since  its  organization,  and 
has  served  in  executive  positions  for  the  past  three 
years. 
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Uniform  Load  Approached  by  Bulk  Supply 

How  the  Great  Northern  Power  Company  Has  Provided  Extensive  Water 
Storage  and  Arranged  to  Handle  Large  Industrial  Demands 

By  W.  N.  Ryerson 

Chief  Engineer  Great  Northern  Power  Company 

THE    net   energy    output   of   the   Great   Northern  was  used  by  four  groups  of  customers,  as  shown  in  the 

Power  Company  of  Duluth,  Minn.,  for  1909  was  accompanying  tabulation.     During  1915  a  larger  num- 

62,809,020  kw.-hr.     Since  that  time  the  demands  ber  of  contracts  were  signed  for  new  business  and  the 

on  the  system  have  increased  until  in  1915  the  total  amount  of  estimated  earnings  therefrom  is  greater  than 

metered  output  amounted  to  119,771,176  kw.-hr.     Ac-  for  any  two  years  heretofore. 

companying  this  increase  in  load  and  a  constantly  im-  During  the  year  1915  the  following  customers  pur- 
proving  diversity  factor,  a  better  load-factor  has  been  chased  energy  as  tabulated: 
secured  which  has  made  possible  substantial  reductions  Kw.-hr. 

,  ml  •       •       n        .i  Coal    docks    11,130,34» 

in   rates.      The   company   serves   principally   the   com-  r,  ,    "      ,  „        ...  ...                                               9no,nniB 

Si.    J  "    r     ,         ttt-  Duluth  and  Superior  lighting  companies 20,930,046 

munities  Of  Duluth,  Minn.,  and  Superior,  WIS.  Duluth-Superior    Traction    Company 15.178,242 

It  sells  electrical  energy  directly  only  to  large  users,      Duluth  city  pumping  5,058,480 

including  the  Duluth  Edison  Electric  Company  and  the      Miscellaneous  customers 7,156.452 

Superior  Water,  Light  &  Power  Company,  which  retail  T     }                                                                        59,453,569 

to    Small    Customers    With    less    than    50    hp.     in    motors.        Electrochemical  company    60,317,607 

These  communities,  situated  as  they  are  at  the  head  of  

fresh-water  navigation,  are  the  outlets  for  the  grain,         Total  ener^  sold; lH'^'wo 

lumber,  iron  ore,  copper  and  zinc  products  of  the  great  ™*]  ^rformef  anTstation ' losses'.  YYYYYYYYYYYYYYYY.  22aii'ma 

Northwest,     and     claim     Within     their     corporate     limits       Losses  in  per  cent  of  total  energy  generated 15.8 

many  steel  and  cement  mills,  grain  elevators,  flour  mills, 

electrochemical  plants  and  other  large  energy-consum-  As    indicated   by   the   data   of  the   above   table,   the 

ing  manufactories  and  industries.  electrochemical  company,  uses  more  energy  than  all  the 

Among  the  fifteen  companies  of  this  country  report-  other  customers  combined,  and  it  is  this  together  with 

ing  a  station  output  for  the  year  1915,  between  100,000,-  an  unusual  contract,  which  makes  possible  a  very  high 

000  kw.-hr.   and   200,000,000  kw.-hr.   as   listed   in  the  load-factor.    This  company  contracts  to  take  all  the  sur- 

March  11  issue  of  the  Electrical  World,  the  Great  plus  power  the  central-station  company  can  furnish  it; 

Northern  Power  Company  stands  eighth.     More  than  that  is,  the  latter  generates  power  continuously  up  to 

one-half  the  total  energy  sold  was  used  by  one  electro-  the  flow  of  the  river,  supplying  all  that  its  various  cus- 

chemical  manufacturer  and  the  bulk  of  the  remainder  tomers   demand,   and   the  chemical  company  takes  the 


FIG.  1 — THE  DULUTH  SUBSTATION  IS  SHOWN  AT  THE  FOOT  OF  THE  HILL  CONNECTED  TO  A  DOUBLE  CIRCUIT  STEEL  TOWER  LINE — COAL 

AND  ORE  DOCK  ELEVATORS  SERVED  ARE  SEEN  IN  THE  BACKGROUND 
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■  he    ll"V>    Of    I  DC    r  i  \  ti     \  anr      I  i  <>m    da\ 

powei   company's  load  dispatcher  calls  up 
the  chemical  company   and  Advises  when  to  put  on  or 
off  the  i  urna<  -       The  <>ni\  com  e    Ion  to  the  chem 
leal  companj   Is  thai  iranteed  al  lea  I   1700  lew. 

continuous  load.     This  companj   operate    continuously 
and  has  a  daily  load  factor  ranging  between  82  and  98 


HO.   -      STKBL  TOWER   SWITCHING   STATION    AT   A   JUNCTION   OF 
BRANCH     AND     MAIN     LINKS 

per  cent.  The  energy  used  by  it  is  generated  by  the 
water  which  would  otherwise  be  wasted  over  the  spill- 
way. 

The  contract  is  one  with  a  give-and-take  benefit,  the 
chemical  company  securing  a  low  rate  and  the  power 
company  an  exceptionally  high  load-factor.  On  the  gen- 
erating station  the  daily  load-factor  averages  more  than 
80  per  cent,  while  the  yearly  load-factor  is  over  50  per 
cent.  Another  customer  which  will  be  an  enormous 
power  user  when  in  full  operation  is  the  new  Duluth 
plant  of  the  Universal  Portland  Cement  Company,  which 
is  purchasing  energy  on  a  guaranteed  load-factor  of  80 
per  cent.  With  a  connected  horsepower  of  7320  and  the 
plant  running  continuously,  it  is  estimated  that  the 
yearly  consumption  of  this  plant  will  be  22,000,000 
kw.-hr. 

To  keep  pace  with  this  substantial  growth  the  com- 


panj  lias  Increaaed  t h«-  rating  of  its  hydroelectrical 
i .- 1 1 Km  by  the  installation  of  a  L2,000-kw.  unit  and 
provided  greater  water  storage  i"  carry  its  customers 
through  a  low-water  period.  The  original  installation 
Included  three  11,000  kw.  turbine  units  operated  under 
;m  effective  head  of  ."'75  ft.  This  was  furnished  by 
einforced-concrete  dam  limit  across  th<-  bed  of  the 
St.  Louis  River  at  the  headworks  marked  Thomson  on 
the  accompanying  map.     The  spillway  of  this  dam  is 

120(1  ft.  long  and  the  gatehouse  at  one  side  opens  into 
a  6000  ft.  canal  which  loads  down  to  the  forebay  with  a 
dam  at  its  head.  From  this  throe  penstocks  connected 
to  a  common  surge  tank  of  400,000  gal.  capacity,  30  ft. 
in  diameter  and  246.5  ft.  high,  with  a  pipe  6  ft.  in 
diameter,  carry  the  water  to  the  power  house.  In 
addition  to  the  reservoir  situated  at  Thomson,  there  are 
dams  at  the  outlets  to  Rice  and  Fish  Lakes,  form- 
ing storage  reservoirs  of  24  sq.  mile  ft.  and  59  sq.  mile 
It.  normal  capacity  respectively.  Both  of  these  lakes 
are  north  of  Duluth  and  feed  the  Cloquet  River,  a  trib- 
utary of  the  St.  Louis  River. 

Growth  of  Water-Storage  System  of  Great 
Northern  Power  Company 

At  the  time  the  12,000-kw.  unit  was  added  to  the 
power  house  another  penstock  was  provided  to  supply 
it  with  water  and  all  four  penstocks  were  covered  with 
earth.  Provision  was  made  for  large  future  growth  by 
the  building  of  an  earthwork  dam  with  a  concrete 
sluiceway  at  the  outlet  to  Island  Lake,  already  referred 
to  above  as  north  of  the  city  of  Duluth  and  feeding 
the  Cloquet  River.  Along  one  low  side  of  the  lake  a 
dike  was  constructed.  This  additional  storage  required 
the  flooding  of  about  13,000  acres  of  land  and  added  a 
reservoir  of  192  sq.  mile  ft.  to  the  system,  bringing  the 
total  normal  storage  up  to  7,666,540,000  cu.  ft.  Island 
Lake  can  be  filled  twice  a  year  with  the  normal  30  in.  of 
rainfall  and  run-off  existing,  but  the  other  two  storage 
lakes  can  be  filled  only  once  a  year.  Practically  one- 
third  of  the  area  of  the  drainage  basin  is  swamp  and  36 
per  cent  of  the  water  precipitated  in  this  area  finds  its 
way  into  the  river  at  the  power  house.  Over  and  above 
this  already  existing  storage  capacity,  the  company 
has  surveyed  and  located  further  reservoirs  in  the  dis- 
trict which  would  bring  the  total  up  to  950  sq.  mile 
ft.,  permitting  a  continuous  development  of  45,000  hp. 
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Station    Daily  Load  Curve 

May  I2t5  1915        Nov.  23^  1915 
Total  Output  Kw-hr        102,840                556,560 
Max.J5rfin.Peak  Kw.          20,160                  3l,6BO 
flax.  5  "       "        "           20,800                 32,000 
IS  Mm  Load  Factor%       83  2                       73.  2 
5  »       »         f       "       80  b                      12. 4 
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Jan.  Feb  Mar   April  May  June  July  Aug.  Sept  Oct  Nov  Dec. 

FIG.   3 — POWER  STATION   OUTPUTS  FOR   MONTHS  OF   1915  AND  DAILY  LOAD  CURVES  FOR  MAY  AND  NOVEMBER,  1915 

The  first  class  customers  referred  to  in  the  output  curves  are  those  having  a  practically  constant  load.  The  second  class  custom- 
ers are  those  having  a  varying  demand  during  the  day,  such  as  the  utility  companies  served.  The  latter  class  are  responsible  for  the 
peaks  in  the  total  output  curve. 
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during  minimum-flow  years,  54,000  hp.  during  average- 
flow  seasons,  and  68,000  hp.  during  maximum-flow  sea- 
sons according  to  past  records.  The  natural  river  flow 
in  1915  was  sufficient  to  generate  21,700  continuous 
horsepower. 

Efficiency  of  the  System 

The  efficiency  of  the  power  system  is  such  that  a 
flow  of  1  cu.  ft.  per  second  will  deliver  27.08  hp.  at 
the  low-tension  busbars  in  the  Duluth  substation,  which 
includes  the  hydraulic  transmission  and  double  trans- 
former losses.  The  theoretical  potential  energy  of  a 
cubic  foot  of  water  per  second  in  the  forebay  is  41.29 
hp.,  while  the  actual  measured  average  hydraulic  effi- 
ciency of  the  plant  is  70  per  cent. 

The  Transmission  and  Distribution  System 

As  the  number  of  customers  and  the  size  of  the  load 
has  increased,  it  has  been  necessary  to  install  more 
and  more  safeguards  against  interruption  of  service, 
until  now,  as  seen  in  Fig.  7,  practically  all  of  the 
circuits  are  run  in  duplicate  and  in  closed  loops,  making 
it  possible  to  serve  nearly  all  industries  from  either 
direction.  Originally  the  Superior  customers  were  sup- 
plied from  the  Duluth  substation  by  submarine  cables 
across  the  bay.  Later  as  a  matter  of  precaution  an- 
other 33,000-volt  transmission  line  was  built  from  the 
power  house  to  the  Logan  Avenue  substation  in  Su- 
perior, which  was  tied  into  the  Superior  circuits,  thus 
completing  a  loop  from  the  main  energy  supply  to  that 
city.  The  Logan  Avenue  substation,  however,  was  de- 
signed only  for  sufficient  equipment  to  carry  the  utility 
loads,  it  being  simply  an  insurance  investment. 

The  high-tension  lines  are  operated  at  33,000-volt 
pressure,  which  is  stepped  down  in  the  Duluth  and 
Logan  Avenue  substations  to  13,200  volts  for  local  dis- 
tribution.     The   high-tension    lines   are    insulated   for 


66,000  volts  throughout  to  provide  for  the  possible 
future  economy  of  cutting  down  the  line  losses.  The 
duplicate  lines  into  Duluth  are  both  carried  on  one 
line  of  steel  towers,  14.5  miles  from  the  power  house 


400LPH  ftoujVoJ 


FIG.    4 — MAP    SHOWING    LOCATION    OF    HYDROELECTRIC    PLANT 
AND  COURSE  OF  TRANSMISSION  LINES 

Separate  transmission  lines  run  to  Duluth  and  Superior  but 
are  connected  by  submarine  cables  across  the  bay,  thus  permit- 
ting the  delivery  of  energy  from  two  directions  and  thereby  mini- 
mizing the   possibility  of  service   interruptions. 

at  Thomson.  The  single  Superior  line,  carried  also 
on  steel  towers,  is  15.25  miles  long  and  is  operated  at 
33,000-volt  pressure. 

eliminating  the  junction  point  of  branch 

Transmission  Lines 

It  has  been  the  experience  of  many  companies  oper- 
ating high-tension  transmission  lines  that  a  very  large 
part  of  the  disturbances  and  interruptions  to  service 
occur  at  points  where  the  branch  lines  are  connected  to 


FIG.  5 — DIVERTING  DAM,  PENSTOCKS  AND  SURGE  TANK,  EXTERIOR    OF    POWER    HOUSE    AND    VERTICAL-TYPE    6600-VOLT    GENERATORS 

The  reinforced-concrete  dam  shown  stretches  across  the  St.  Louis  River  near  Thomson  and  diverts  water  into  a  6000-ft.  canal 
leading  to  the  station  forebay.  From  this  water  is  conveyed  to  the  power  house  by  four  wood-stave  hoop-bound  penstocks  (three 
of  which  are  illustrated  herewith)  connected  in  common  at  the  foot  of  an  incline  between  the  forebay  and  the  station  and  again  on 
the  hill  above  the  station  by  surge  tanks.  The  generator  shown  in  the  foreground  is  a  12,000-kvv.  unit  and  the  remaining  machines 
are  rated  at   11,000-kw.     Each  operates  on  a   375-ft.   effective  head  and  generates  6600-volt  energy. 
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the  mam  line,  rhe  writer  had  considerable  to  do  with 
mi  trouble  while  with  the  Ontario  Powei  Com 
pany,  and  devised  a  mean  ol  overcoming  limilai  diffl 
culties  when  il  became  necessary  t"  build  ;i  branch  line 
from  the  high-tension  system  t«>  serve  the  Minnesota 
Steel  Company's  new  plant  at  Duluth  with  power.  The 
line  and  switching  arrangements  are  shown  In  the  dia- 
grams ol 

The  duplicate  transmission  lines  carried  on  the  same 
poles  in'tutrn  the  power  house  and  Duluth  were  inter- 
cepted  al  a  poinl  about  7  miles  from  the  power  house 

and   at    an    extremely    inaccessible   place,    Which    made    M 
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Under  normal  operation  No.  l'  line  as  shown  in  the  diagram  at 
the  i.  ii  is  looped  through  the  substation  at  the  steel  plant.  When 
the  power  station  end  of  line  No.  -  is  out  of  service  or  the  power 
station  side  of  the  Bteel  plant  loop  is  out  of  service,  the  steel 
plant  substation  is  tapped  on  the  Duluth  end  of  line  No.  2  as 
shown  In  the  diagram  at  the  right  These  diagrams  are  fur- 
nished station  operators  as  directions  in  handling  line  trouble. 

especially  important  that  this  should  not  be  a  point  of 
trouble.  An  outdoor  switching  station  was  built  at  this 
point  with  the  six  General  Electric  type  LG-9  70,000- 
volt,  400-amp.  switches  mounted  on  a  steel  framework. 
Two  of  these  switches  are  in  the  main  transmission 
lines.  Under  normal  operation  one  of  them  (No.  2 
switch  in  No.  2  line  of  Fig.  6)  is  open,  while  No.  4  and 
No.  5  switches  are  closed.  Thus  the  power  delivered  to 
Duluth  over  No.  2  line  is  taken  through  the  steel  plant 
substation  loop,  thereby  making  the  branch  line  a  part 

0.  H  S'.Ru 
^Shops 

35  A- Junction 
Tower  No  3-Booth 


Of  the  main  line.  The  six  switches  Installed  make  possi- 
ble the  operation  of  the  steel  plant  loop  In  either  line,  or 
any  one  of  a  large*  number  of  other  connection  com- 
binations tO  take  care  of  almost  any  possihle  einei 'genCV 
in  supplying  cont  unions  power  to  the  steel  plant  and  to 

Duluth. 

Method  of  Issuing  Switching  Instructions 
to  Operators 

In    issuing   instructions  to  the  station  operators  the 
Company    has   drawn    up  some   thirty   sheets,   like  those 

in  Fig,  ii.  showing  as  many  different  connections  of 
the  switches  to  provide  for  specific  troubles.  Each  of 
the  drawings,  which  are  made  of  such  size  that  they  will 
fit  flic  operator's  instruction  books,  lists  all  possible 
trouble  and  shows  the  position  of  the  switches  to  take 
care  of  the  situation.  This  is  the  company's  regular 
routine  way  of  issuing  instructions,  since  it  believes 
that  a  picture  tells  more  and  stays  in  the  mind  of  the 
operator  better  than  long  written  instructions.  In  Fig. 
6  an  example  is  given  of  how  these  instruction  draw- 
ings specify  the  connection,  when  possible,  which  makes 
all  the  lines  in  service  a  part  of  the  main  line,  rather 
than  to  have  any  part  of  ihem  a  branch  line,  as  would 
have  been  the  case  if  No.  6  switch  had  been  closed  in- 
stead of  No.  5,  in  a  diagram  of  switching  connections 
mentioned  and  shown  at  the  right  hand  side  of  Fig.  6. 


Classification  of  A.  C.  Motors 

Delay  in  securing  proofs  in  time  for  this  week's  issue 
of  the  Electrical  World  makes  it  impossible  to  pre- 
sent the  closure  of  the  discussion  on  nomenclature  of 
altering  current  motors.  A  final  summary  will  be  pre- 
sented in  a  later  issue. 
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Beyond  the  Wire-Your-Home  Month  Campaign 

"What  Will  You  Do  to  Bring  Its  Half-Grown  Profits  to  Maturity?"  Is  the  Question 
to  Which  Contractors  and  Central  Stations  Have  Now  to  Find  an  Answer 


IT  is  important  that  every  contractor  and  central  sta- 
tion should  consider  now  and  carefully  what  shall  be 
done  when  April  15  has  been  passed  and  the  "Wire- 
Your-Home  Month"  campaign  is  over.  For  it  is  a 
marvel  of  our  market  that  no  concentrated  selling  effort 
ever  is  concluded  without  having  really  formed  another 
and  as  great  an  opportunity  new-created  by  induction. 
In  other  words,  the  influence  of  a  campaign  awakens 
much  fast-developing  desire  that  does  not  crystallize 
within  the  campaign  period  but  can  be  turned  to  no- 
less  profitable  business  later  and  must  not  be  suffered 
to  subside. 

The  "Wire-Your-Home  Month"  campaign  will  wield  a 
mighty  influence  for  the  winning  of  old  houses  to  the 
service  in  every  city  where  the  electrical  men  unite  their 
power  and  apply  it  in  this  burst  of  educational  and  sell- 
ing effort.  For  the  psychology  of  such  a  campaign  is 
potent.  It  upbuilds  a  high  degree  of  irresistible  enthu- 
siasm among  the  workers.  It  seizes  upon  the  popular 
attention  and  makes  its  message  heard  and  understood 
by  every  householder.  The  element  of  bargain  is  in- 
jected by  the  offer  of  some  special  inducement,  either  in 
the  price,  the  terms  of  payment  or  other  conditions  of 
the  campaign  contract,  and  intensifies  the  natural 
appeal.  And  then  by  setting  a  time  limit  on  the  offer, 
people  are  impelled  to  action  and  persuaded  to  "buy 
now"  and  save  the  extra  money  it  will  cost  them  to  defer 
this  action  which  they  ultimately  intend  to  take.  It  is 
just  these  considerations  that  have  made  the  "Wire- 
Your-Home  Month"  idea  appeal  so  universally,  and 
have  brought  such  eager  and  confident  responses  from 
every  branch  of  the  industry.  But,  after  all,  experience 
has  proved  that  though  the  "whirlwind  campaign"  by 
its  high  potential  can  achieve  results  impossible  at  other 
times,  it  is  the  steady  year-round  habit  of  production 
that  produces  the  greater  volume. 

The  men  who  annually  ride  the  six-day  bicycle  race  in 
Madison  Square  Garden  are  always  teams  of  two,  a 
"sprinter"  and  a  "plugger."  Without  the  "sprinter"  to 
make  the  unexpected  and  spectacular  gains,  the  "plug- 
ger" could  not  hope  to  win  the  race  or  bid  for  popularity, 
but  without  the  "plugger"  to  maintain  the  lead  and  make 
each  hour  resultful,  to  the  same  degree  the  "sprinter" 
could  not  figure  in  the  contest.  It  is  a  combination  of 
this  kind  that  makes  the  distance  and  maintains  the 
pace.  Here  are  the  elements  that  are  essential  in  the 
selling  campaign.  It  is  therefore  time  for  every  man 
concerned  to  think  upon  the  things  that  he  will  do  when 
he  has  brought  his  "Wire-Your-Home  Month"  campaign 
to  a  successful  end.  How  will  he  protect  himself  against 
the  loss  of  position  gained  by  the  burst  of  speed? 

It  is  an  easy  thing  for  a  man  behind  a  campaign  to 
lose  sight  of  what  in  truth  is  the  actual  underlying 
purpose  of  his  effort.  It  is  a  campaign,  he  will  say,  to 
win  house-wiring  contracts.  But  he  is  wrong.  The  con- 
tract is  the  final  evidence  of  his  success,  unquestionably, 
but  back  of  that  his  purpose  is  to  influence  men  and 
women  to  the  desire  to  have  their  houses  wired.  By 
all  the  clever  sales  devices  of  a  campaign  he  will  strive 
to  make  them  come  to  quick  decision  and  sign  contracts 
within  the  period  prescribed,  but  there  will  still  be 
many  well-developed  "prospects"  who  procrastinate  be- 
yond that  date  and  yet  are  very  worthy  the  bringing 
in.  So  the  product  of  a  campaign  cannot  be  measured 
by  the  contracts  signed  within  the  actual  campaign. 
Much  of  the  fruit  of  such  an  effort  will  ripen  slowly. 


and  must  either  be  gathered  later  or  lost.  Behind  the 
"Wire-Your-Home  Month"  must  be  a  plan  for  prolonged, 
consistent  selling  that  will  bring  in  the  full  value  of  the 
intensive  work  that  has  gone  before.  Those  who  had 
almost  decided  to  sign  when  the  campaign  closed  must 
be  sought  out.  The  people  who  had  been  finally  awak- 
ened by  the  impulse  of  the  campaign  and  set  to  thinking 
must  be  developed.  Half-grown  profits  must  not  be  lost. 
Every  seed  that  has  begun  to  grow  must  be  cultivated, 
brought  to  maturity  and  safely  harvested. 

The  details  of  several  such  sustained  campaigns  suc- 
cessful in  New  England,  follow  in  this  issue,  together 
with  an  account  of  the  interesting  financing  plan 
worked  out  in  Cleveland.  Other  plans  for  continuous 
production  that  have  been  evolved  in  Western  cities 
will  be  presented  in  the  numbers  to  come. 


The  Permanent  House-Wiring  Campaign  and  Survey 
of  the  Boston  Edison  Company 

THE  Edison  Electric  Illuminating  Company  of  Bos- 
ton entered  upon  a  systematic  house-wiring  plan 
in  October,  1913.  In  the  twenty-eight  months  to 
March  1,  1916,  3196  contracts  had  been  closed  for  the 
wiring  of  houses  and  apartment  buildings.  These  in- 
stallations represent  63,940  50-watt  equivalents,  or  3197 
kw.,  an  average  of  1  kw.  per  contract. 

The  total  wiring  expense  was  $277,845,  an  average  of 
$86.94  per  contract,  the  minimum  being  $14.35  and  the 
maximum  $600.00.  The  estimated  income  from  these 
new  services  is  $75,234  per  year. 

This  house-wiring  campaign  is  a  permanent  institu- 
tion, with  no  limit  of  time  to  which  it  will  run.  The 
business  which  it  seeks  covers  all  existing  houses  on 
Edison  lines.  Contracts  are  turned  over  to  contrac- 
tors at  the  same  prices  for  which  they  are  taken,  about 
150  contracting  firms  sharing  in  the  business.  The 
minimum  price  of  $14.35  provides  for  one  outlet,  con- 
sisting of  a  flush-plug  receptacle  placed  in  any  room  on 
the  first  floor.  An  outlet  in  the  cellar  adds  $4.65;  an 
outlet  on  piazza  with  switch  in  hall  and  fixture  costs 
$7.65  additional ;  for  two  outlets,  with  parlor  switch  and 
fixture,  the  price  is  $25.50,  and  the  following  additions 
apply  after  the  twenty-two-dollar  rate  for  one  room,  hall 
and  piazza  outlets:  Dining  room,  $12;  kitchen,  $8.25; 
pantry,  $4.25;  china  closet,  $4.25;  back  porch,  $8;  up- 
per hall  with  two  three-way  switches,  $11.25;  bathroom, 
$8.25;  all  other  outlets  with  fixtures,  $4.25  each; 
switches,  baseboard  receptacles  and  bell-ringing  trans- 
formers, $4  each. 

On  completion  of  the  work,  the  company  pays  the 
contractor's  bill  in  full  and  allows  the  customer  to  pay 
it  in  monthly  installments,  on  the  following  basis:  For 
monthly  payments  amounting  to  $2  to  $2.99,  twelve 
months;  $3  to  $3.99,  fifteen  months;  $4  to  $4.99,  eight- 
een months,  and  $5  and  over,  twenty  months. 

The  Boston  Edison  Company  has  a  similar  arrange- 
ment for  the  wiring  of  stores.  This  campaign  began  in 
November,  1913,  and  to  date  the  following  are  the  re- 
sults: 2787  contracts,  42,304  50-watt  equivalents  (2115 
kw.) ;  total  wiring  cost,  $70,663;  estimated  income, 
$142,654  per  year. 

The  wiring  of  new  houses  is  left  entirely  to  the  con- 
tractors, except  that  the  Edison  company  keeps  in  close 
touch  with  progress  of  all  building,  seeing  to  it  that  all 
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office  with   instructions  to  "gal    the  building   wired." 
i','  the  advertising  department  is  featuring 
house-wiring    In    its    publicity.      Weeklj     newspapers 
throughout  the  territory,  about  Mty  in  all,  carrj  1 
display  advertisements,  and  6-in.  and  6-in,  double-col 
umn  spaces  arc  used  in  the  Boston  dailies  once  each 

weak.      A   series  <>t'  seven  booklets   is  being   mailed,  one 

every  three  weeks,  closing  with  a  complete  set  to  the 
same  people,  so  as  to  cover  the  ground  again,  in  the 
nature  of  ■  review.     The  list  embraces  25,000  owners, 

landlords  and  tenants,  householders'  names  being  se- 
cured from  assessors'  hooks  and  checked  up  with  the 
company's    customer    lists.      The    booklets,    which    were 


1  Mtii    I     DATA  ON  BOSTON  EDISON  COMPANY'S  HOI     B-WIRING 

<    \\II\M,\ 


WHAT  PEOPLE  SAY 

Who  Have  Put  in  Electric  Lights  on  the  Edison 
Easy-Payment  House  Wiring  Plan : 
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We  Have  Hundreds  and  Hundreds  of  Testimonials 
Like  the  Above  Which  We  Will  Be  Glad  to  Show 
You  With  the  Names  and  Addresses  If  You  Will  Call 


WE  CAN  DO  THIS  FOR  YOU 


PHONE  US  TODAY 


Last  Call  on  March  Sale  Electric  Grills,  Special  Price  $3.75 


THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  BOSTON 


Genera]  Phone  Oxford  3300.         15  Store* 


HOW    THE    BOSTON    EDISON    COMPANY    UTILIZES    THE    TESTI- 
MONIALS   OF    SATISFIED    HOUSE-WIRING    CUSTOMERS 

written  and  designed  by  L.  D.  Gibbs,  superintendent  of 
advertising,  present  the  following  illustrated  features: 
(1)  The  aristocratic  character  of  a  wired  house;  (2) 
electric  lighting  of  reception  and  living  rooms;  (3)  the 
dining-room  and  china  pantry;  (4)  kitchen,  cooking, 
pantry  and  refrigerating  apparatus;  (5)  electricity  in 
the  laundry;  (6)  conveniences  for  health  and  comfort 
in  the  bedroom;  (7)  electrically  equipped  nursery  and 
bathroom. 

The  Edison  company's  campaign  for  new  business  has 
been  greatly  facilitated  by  a  canvass  of  the  territory 
made  early  in  1915.  The  sales  department  set  out  to 
find  the  exact  conditions  in  every  building  in  the  terri- 
tory, to  increase  the  uses  of  electricity  of  every  custo- 
mer, and  to  secure  the  greatest  number  of  new  customers 
possible.  The  Edison  system,  embracing  604  square 
miles,  with  2669  miles  of  streets,  was  laid  out  in  special 
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districts,  with  a  captain  in  charge  of  each.  The  cap- 
tains were  from  the  company's  special  sales  force,  and 
nine  to  twenty-one  canvassers  were  assigned  to  each 
squad.  Each  man  was  instructed  in  rates,  wiring  con- 
tracts and  prices,  etc.,  and  was  assigned  a  particular 
route  each  day,  marked  on  a  map  in  colored  crayons. 
Each  day  the  previous  day's  work  was  turned  in  to  the 
captain,  who  made  out  individual  reports,  tabulating  the 
number  of  calls,  completed  reports  and  number  of  appli- 
cations. From  these  a  daily  report  was  made  up  and 
sent  to  the  Boston  office.  Boston  proper  was  left  until 
the  work  in  the  suburban  district  was  completed,  the 
task  being  harder  in  the  city  and  calling  for  experience. 

A  plan  for  analyzing  the  information  obtained  was  de- 
vised by  having  the  canvassers  fill  in  a  card  for  each 
call,  giving  name,  address,  details  of  dwelling,  present 
and  prospective  lighting  and  power  requirements,  ap- 
pliance and  general  data,  a  key  number  being  inserted 
against  each  question.  Buff  cards  were  used  for  resi- 
dence reports,  white  for  stores  and  blue  for  factories. 

When  the  cards  were  turned  in,  the  captain  picked  out 
those  on  which  immediate  action  seemed  necessary,  and 
memoranda  were  sent  to  the  particular  departments  af- 
fected. If  on  the  first  visit  the  house  was  closed,  the 
canvasser  returned  until  he  got  the  required  informa- 
tion ;  if  closed  for  the  summer,  the  cards  were  turned  in 
to  the  captain,  who  noted  them  and  filed  them  away  un- 
til fall,  when  the  house  was  re-canvassed.  If  the  owner 
or  tenant  was  not  at  home  when  the  representative 
called,  the  latter  left  a  business  card  stating  that  he 
would  call  again. 

The  completed  information  cards  were  transferred  to 
Hollerith  cards,  giving  a  complete  analysis  of  customers 
already  on  the  lines,  non-users,  appliances  in  use,  meth- 
ods of  lighting  and  power,  and  best  directions  for  con- 
centrating sales  efforts.  During  the  canvass  large  post- 
ers were  distributed  among  the  stores  in  the  various  dis- 
tricts and  posted  in  suitable  locations,  featuring  the  slo- 
gan "Electricity  for  everybody." 

Statistics  on  lighting  service  disclosed  the  fact  that 
there  were  about  20,000  users  of  Edison  light,  15,000 

TABLE  II— INFORMATION  GLEANED  FROM  NEARLY  56,000  CARDS 
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gas  users  and  17,000  burning  kerosene.  Nearly  10,000 
occupants  of  unwired  houses  showed  an  interest  in  elec- 
tric lighting.  Of  customers  having  service  in  the  build- 
ing, 6724  were  interested  in  appliances,  and  as  a  result 
the  sale  of  appliances  has  been  greatly  increased. 


A  Two -Year   Campaign  at  Worcester,   Mass. — the 
Influence  of  Special  Advertising 

One  of  the  most  energetic  house-wiring  campaigns  in 
New  England  was  begun  about  two  years  ago  by  the 
Worcester  (Mass.)  Electric  Light  Company.  The  policy 
has  constantly  been  to  maintain  good  relations  with  the 
local  contractors,  to  utilize  the  daily  press  in  a  vigorous 
way,  avoiding  hackneyed  publicity,  and,  above  all,  to 
insure  satisfactory  installations  and  service.  The  in- 
stallment method  of  payment  has  unquestionably  been 
an  important  factor  in  the  company's  success. 

An  example  of  the  influence  of  special  advertising  is 
afforded   by  the  diagram   reproduced  herewith,   which 
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illustrates  the  number  of  old  houses  wired  between  July 
1,  1915,  and  March  4,  1916,  on  the  Worcester  system. 
Up  to  Dec.  11  239  contracts  had  been  secured.  From 
that  date  until  early  February  the  rate  of  increased 
installation  was  roughly  uniform. 

On  Feb.  3  a  special  announcement  was  carried  in  the 
advertising  columns  of  the  Worcester  dailies  to  the 
effect  that  the  company's  house-wiring  prices  would  be 
advanced  Feb.  15  on  account  of  the  increased  cost  of 
copper,  brass  and  other  electrical  supplies.  The  usual 
allowance  of  one  year  in  which  to  complete  payment  was 
emphasized. 

Inquiries  began  to  pour  into  the  company's  office  with- 
in a  few  hours  of  the  publication  of  the  advertisement, 
and  by  Feb.  12  the  company  had  secured  probably  fifteen 
more  contracts  than  it  would  otherwise  have  obtained. 
The  rate  of  increase  was  virtually  doubled. 

On  Feb.  10  a  second  advertisement  was  run,  pointing 
out  that  prices  would  be  maintained  until  March  1  on 
contracts  signed  before  Feb.  15,  and  on  Feb.  20  the 
existing  prices  were  extended  until  March  10.  From  the 
three  advertisements  the  company  secured  about  fifty- 
five  house-wiring  jobs,  involving  some  seventy  meter 
contracts.    It  also  reached  a  large  number  of  prospective 
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customers  who  had  been  undecided  about  wiring,  and 
naturally  interest  in  electrical  appliances  was  stimulated. 

The  company's  schedule  on  house-wiring  is  $18.75 
for  nine  outlets,  each  additional  outlet  costing  $3.50. 
Flush  switches  cost  $3.50  each,  and  three-way  switches 
$7.50.  A  charge  of  $1  is  made  for  each  hardwood  floor. 
The  company  figures  wiring  an  eight-room  house,  in- 
cluding fixtures,  for  about  $40.  When  a  solicitor  closes 
a  contract  he  brings  it  into  the  office,  and  the  following 
morning  it  is  put  on  a  bulletin  board  for  contractors' 
use  in  bidding.  The  lowest  bidder  secures  the  contract, 
and  at  the  end  of  the  year  the  company  refunds  to  each 
contractor  practically  the  difference  between  his  bid  and 
the  standard  price,  the  bid,  of  course,  being  below  the 
standard.  The  customer  who  pays  cash  is  allowed  a 
5  per  cent  discount  from  the  total  installation  cost. 

Every  installation  is  visited  by  an  experienced  light- 
ing solicitor  before  the  first  month's  bills  are  allowed 
to  go  out,  to  make  sure  that  the  customer  is  satisfied 
with  the  work  performed. 


How  the  Electrical  Contractors  Co-operated  in  a 

Three-Months  Wiring  Campaign  at 

Concord,  N.  H. 

The  Concord  (N.  H.)  Electric  Company,  one  of  the 
central-station  properties  under  the  management  of 
Charles  H.  Tenney  &  Company,  Boston,  Mass.,  has  ob- 
tained remarkable  results  from  a  three  months'  cam- 
paign for  the  wiring  of  existing  houses  in  its  territory. 

The  first  step  in  the  Concord  campaign  was  to  pre- 
pare a  careful  list  of  unwired  houses  on  the  company's 
lines.  For  this  purpose  the  city  record  of  property  was 
consulted.  A  personal  letter,  signed  by  the  local  man- 
ager, L.  J.  Chase,  was  sent  to  the  occupants  of  all  the 
houses  on  the  list.  With  the  letter  was  inclosed  a  card, 
stamped  and  self-addressed,  carrying  blank  spaces  for 
the  recipient  to  indicate  whether  interested  or  not.  The 
form  was  worded,  with  a  keen  appreciation  of  psycho- 
logical effect,  as  follows: 

YOU  MAY  \  ...  ,      .  _ 

no  not  me  aDout  y°ur  offer. 

The  first,  or  permissive,  response  was  easy  to  make, 
as  involving  no  suggestion  of  obligation,  while  the  nega- 
tive "do  not"  carried  so  abrupt  a  meaning  as  to  lead  the 
person  to  avoid  both  it  and  the  explanation  it  implied. 

More  than  50  per  cent  of  the  return  cards  were  mailed 
back  to  the  company,  calls  by  telephone  and  in  person 
bringing  the  number  of  responses  up  to  over  75  per 
cent.  Persons  expressing  interest  were  at  once  called 
upon  by  an  agent  of  the  company  who  had  first  got  the 
confidence  of  the  contractors  of  the  city. 

The  contractors  had  already  agreed  to  take  the  com- 
pany's estimate  of  the  cost  of  each  installation  as  the 
price  at  which  they  would  do  the  work.  The  agent,  after 
sizing  up  the  job,  reported  to  the  company  the  maximum 
price  at  which  the  job  should  be  taken,  with  the  possi- 
bility of  shading  it  under  favoring  conditions.  This 
price  was  communicated  to  the  customer,  with  a  plan 
for  easy  payment  by  which  payments  could  be  extended 
over  twelve  months  and  on  large  contracts  to  eighteen 
months,  installments  to  be  included  with  the  monthly 
lighting  bill. 

On  completion  of  the  work  the  company  paid  the  con- 
tractor 50  per  cent  of  the  bill,  and  on  receipt  of  each 
payment  from  the  house  owner  50  per  cent  was  paid 
over  to  the  contractor,  thus  completing  payments  at  the 
end  of  the  twelve  months,  when  the  consumer  completes 
paying  for  his  installation.  By  this  plan  the  company 
carries  the  account  for  one  year,  while  the  contracting 
firm  carries  half  the  account  for  a  like  time. 
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Enlisting  the  Bank  to  Finance  House-Wiring 

V  .1  Cleveland  Bank  Is  Co  operating  Willi  the  Cleveland  Electric  Illuminating  Company  an 
the  Electrical  Contractors  of  the  City  to  Supply  Funds  for  Wiring 
Already-Built  Houses  on  the  Installment  Plan 


• 


THE  Cleveland  (Ohio)  Electric  Illuminating  Com 
panj  has  worked  oul  and  at  present  1b  operating 
■  plan  whereby  one  <>t'  the  large  local  hanks  is 
financing  the  house-wiring  work  of  the  Cleveland  elec- 
trical contractors,  it  has  long  been  the  practice  of  the 
Cleveland  company  to  pay  contractors  commissions  for 
soliciting  house-wiring  business,  and  it  has  been  possi- 
ble and  in  Pad  necessary  up  to  the  present  time  for 
the  contractor!  to  carry  customers'  house-wiring  ac- 
counts, since  the  Illuminating  company  preferred  not  to 
become  a  collection  agency  for  these  accounts.  The  old 
plan  under  which  the  central-station  company  and  the 
contractors  were  operating  proved  very  successful,  as  is 
evidenced  by  the  fact  that  about  4500  houses  were  wired 
in  the  city  in  1916.  The  plan  was  open  to  the  objection, 
however,  that  it  tied  up  a  great  deal  of  the  contractors' 
working  capital. 

Under  the  new  arrangement  the  wiring  will  be  solic- 
ited by  the  contractors  on  the  ten-installment  basis  as 
it  previously  was,  but  collections  will  be  made  by  the 
bank.  In  general  the  plan  operates  as  follows:  The 
electrical  contractors  of  the  city,  acting  for  themselves 
and  for  the  Illuminating  company,  solicit  house-wiring 
business,  estimating  their  costs  according  to  the  unit 
outlet,  schedule  agreed  upon.  For  his  work  in  solicit- 
ing the  contractor  is  paid  a  commission  by  the  Illumi- 
nating company.  The  wiring  contract  form,  in  addi- 
tion to  carrying  on  one  side  an  agreement  between  the 
house  owner  and  the  electrical  contractor,  also  carries 
on  the  reverse  side  a  simple  assignment  clause  in  which 
the  contractor  transfers  all  moneys  due  under  the  con- 
tract to  the  local  bank  and  in  which  the  house  owner 
agrees  to  make  payments  to  the  local  bank. 

Hence,  when  a  contractor  secures  a  job  he  takes  the 
signed  contract  to  the  Illuminating  company  and  de- 
posits it  there  so  that  it  will  serve  as  a  claim  for  com- 
missions and  so  that  it  may  be  verified.  When  the  job 
is  completed,  it  is  inspected  by  the  Illuminating  com- 
pany. If  it  is  found  satisfactory,  the  contract  is  ap- 
proved, sent  to  the  auditing  department  and  thence  to 
the  bank.  Although  the  central-station  company  in- 
spects the  contractor's  work  in  each  case,  it  does  not 
guarantee  the  payments  to  the  bank. 

Signed  Contract  Is  Good  for  50  Per  Cent  of  Its 
Face  Value  When  the  Work  Is  Done 
Later  the  contractor  may  call  at  the  bank  for  pay- 
ments due  him  on  his  completed  work.  At  that  time 
the  bank  will  pay  him  50  per  cent  of  the  face  value  of 
all  contracts  received  from  the  Illuminating  company 
bearing  his  name.  He  in  turn  gives  the  bank  his  6  per 
cent  interest-bearing  note  for  the  full  face  value  of  all 
of  the  contracts  the  bank  is  holding.  As  monthly  pay- 
ments are  received  at  the  bank  from  house  owners  they 
are  divided,  the  bank  crediting  one-third  of  each  pay- 
ment to  the  contractor's  checking  or  cash  account  and 
applying  the  remaining  two-thirds  to  reduce  the  face 
of  his  note.  This  procedure  for  each  contract  is  con- 
tinuous until  the  contractor  has  received  the  full  face 
value  of  the  contract  less  the  interest  at  6  per  cent  on 
the  cash  advance  and  the  5  per  cent  charged  by  the  bank 
for  collecting  the  accounts.  The  collecting  is  to  be  done 
by  the  bank  issuing  coupon  books  through  the  con- 
tractors to  the  house  owners.  Each  book  will  probably 
contain  ten  coupons,  one  to  be  presented  at  the  bank 


with  each  payment.     After  the  contractor  has  finished 

his  wiring  and  has  issued  a  coupon  hook  to  his  customer, 
his  dealings  with  the  customer  are  completed.  From 
that  time  on  the  customer  deals  directly  with  the  bank. 

Viewed  from  the  standpoint  of  any  participant  In  the 
transaction,  this  plan  possesses  advantages.  It  provides 
an  opportunity  for  the  bank  to  invest  funds  in  a  very 
secure  proposition.  Experience  has  shown  that  the  per- 
centage of  uncollectible  wiring  accounts  is  low,  amount- 
ing with  most  Cleveland  contractors  to  a  fraction  of  1 
per  cent.  The  amount  of  this  investment  will,  of  course, 
grow  steadily  at  first,  but  it  will  finally  reach  an  almost 
definite  amount  and  remain  stationary.  The  plan  also 
puts  the  bank  in  touch  with  a  new  group  of  property 
holders  and  gives  it  an  opportunity  to  make  them  its 
patrons,  and  it  assures  the  bank  a  good  proportion  of 
the  business  of  the  electrical  interests  in  its  city. 

The  plan  relieves  the  central-station  company  of  the 
duty  of  finding  cash  to  finance  the  wiring  of  already- 
built  houses  and  at  the  same  time  gives  assurance  that 
money  will  be  available  for  expansion  on  the  installment 
plan  to  an  almost  unlimited  extent.  It  relieves  the  com- 
pany further  of  acting  as  a  collection  agency  for  bills 
other  than  those  for  electric  service. 

But  it  is  to  the  contractor  that  the  greatest  good  ac- 
crues, for  the  plan  provides  him  with  working  capital, 
it  gives  him  an  opportunity  to  expand  his  business,  it 
permits  him  to  make  a  saving  by  taking  advantage  of 
his  jobber's  cash  discount  offers,  and  it  relieves  him  of 
all  necessity  of  keeping  cash  books,  because  the  bank 
can  and  will  provide  him  with  detailed  statements  of  his 
operations  at  regular  periods. 

Caution  Against  Hasty  Adoption  of  the  Plan 

M.  E.  Turner,  sales  manager  for  the  Cleveland  com- 
pany, who  originated  the  plan  and  whose  efforts  were 
largely  responsible  for  placing  it  in  operation,  has 
declined  at  this  time  to  make  public  all  of  its  details  for 
the  reason  that  he  considers  his  work  an  experiment. 
He  has  said,  however,  that  to  those  most  interested  the 
plan  seems  destined  to  succeed.  As  it  progresses  it 
seems  to  present  cumulative  possibilities.  Just  now  the 
greatest  difficulty  lies  in  keeping  it  within  such  reason- 
able bounds  that  every  step  taken  may  be  tested  so  that 
the  bad  accounts  the  bank  may  acquire  will  be  kept  at  a 
minimum.  As  soon  as  all  parties  interested  in  the  plan 
feel  that  the  experimental  stage  has  passed  and  that  all 
details  have  been  finally  settled  full  particulars  will  be 
given  for  publication.  By  that  time  it  is  also  hoped 
that  the  temporary  forms  now  in  use  will  have  been 
replaced  by  standardized  forms  and  coupons  suitable  for 
use  in  any  city. 

Meanwhile  Mr.  Turner  has  expressed  the  desire  that 
those  interested  in  the  plan  and  in  its  success  study  its 
fundamentals  carefully  and  proceed  with  caution  in 
adapting  them  for  similar  use  in  other  cities.  For,  as  he 
has  pointed  out,  should  any  bank  entering  into  this  plan 
at  the  solicitation  of  its  local  central  station  acquire — 
through  the  bank's  lack  of  detailed  knowledge  of  the 
house-wiring  business  or  through  fraud  on  the  part  of 
some  one  connected  with  the  plan — an  unduly  large  per- 
centage of  uncollectible  accounts,  the  news  of  the  failure 
of  the  plan  in  that  locality  might  defer  for  many  years 
that  general  acceptance  of  it  on  the  part  of  banks 
which  news  of  local  successes  will  surely  stimulate. 
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How  the  Flag  Campaign  Has  Spread  and  Grown 

The  development  of  the  electric-lighted  American  flag,  as  a  symbol  of  our  individual  patriot- 
ism, by  its  rapid  growth  and  spread  in  popularity  and  influence,  has  outsped  all  records  of  our 
industry  and  all  precedents  in  the  popular  expression  of  our  nationalism.  It  was  only  in  Novem- 
ber last  that  the  idea  was  conceived.  Almost  a  month  had  passed  before  real  progress  in  the  proj- 
ect could  be  shown.  But  already  more  than  1400  of  these  emblems  of  an  eager  patriotism  have 
been  purchased  and  installed  in  cities  scattered  over  the  entire  country,  and  the  men  who  are  in 
closest  contact  with  the  movement  confidently  estimate  that  before  the  year  is  over  fully  10,000 
of  these  signs  will  be  in  circuit  and  at  work  supporting  the  great  gospel  of  "America  First."  It 
is  not  a  campaign  in  its  usual  sense.  It  is  an  appropriate  popular  expression  of  the  rebirth  of  the 
national  consciousness  that  has  so  vitalized  the  land  through  this  last  year. 

What  part  do  you  expect  to  play  in  it? 


THERE  are  few  electrical  men  who  have  not  heard 
about  the  national  electric-lighted  American- 
flag  campaign.  They  have  heard  how  the  man 
who  first  conceived  the  idea  has  been  unwilling  to  per- 
mit his  name  to  feature,  how  the  guidance  of  the  move- 
ment was  intrusted  to  the  National  Quality  Lamp  Divi- 
sion, how  the  first  attempt  to  introduce  the  idea  to  the 
public  was  made  in  Toledo,  and  how  well  all  kinds  of 
men  responded.  But  it  is  hard  to  realize  just  how 
great  a  movement  it  has  grown  to  be  and  what  an  op- 
portunity it  offers  in  every  city.  The  purpose  is  unique, 
the  situation  is  surprising,  but  the  facts  are  not  to  be 
denied.    The  facts  are  these: 

Within  a  few  months'  time  the  idea  of  presenting  the 
national  flag  in  the  form  of  an  electric-lighted  emblem, 
an  electric  sign  in  other  words,  has  been  suggested  to 
the  American  public  by  the  manufacturers  of  incan- 
descent lamps,  co-operating  with  the  sign  makers  and 
the  central  stations.  They  pointed  out  that  in  the  pres- 
ent national  crisis,  which  is  recognized  by  all,  no  thought 
that  can  be  seized  upon  to  awaken  the  latent  patriot- 
ism of  the  people  should  be  overlooked,  and  that  for 
such  a  purpose  the  flag  has  potency  that  nothing  else 
possesses.  They  pointed  out  also  that,  though  the  pa- 
triots of  nations  for  all  time  have  lowered  their  flags  at 
sundown,  the  reason  has  ever  been  that  at  night  the 
flag  could  not  be  seen;  yet,  if  it  only  could  be  seen,  we 
know  that  the  evening  hours  present  the  best  time  for 
the  flag  to  speak  its  message.  To  electrify  the  flag, 
therefore,  and  make  it  a  conspicuous  feature  of  the 
night  life  in  our  cities  seemed  to  offer  an  appealing  op- 
portunity, and  the  industry  has  appropriated  it.  It  has 
introduced  the  flag  sign  to  the  public  as  a  patriotic  ex- 
pression of  the  times,  and  the  fact  that  central  station, 


manufacturer,  jobber  and  contractor  will  profit  com- 
mercially therefrom  should  not  and  does  not  prejudice 
the  idea. 

How  the  Idea  Has  Taken  Hold 

The  experience  of  the  Toledo  (Ohio)  Railways  & 
Light  Company  in  this  campaign  is  particularly  inter- 
esting as  an  evidence  of  how  the  actual  selling  of  the 
signs  is  done.  As  has  been  reported  in  former  issues, 
more  than  350  flag  signs  have  already  been  sold  there 
and  they  are  still  going  at  the  rate  of  four  each  day. 
It  shows  how  this  suggestion  strikes  the  citizen — the 
manufacturer,  the  merchant  and  the  business  man.  For 
the  idea  is  that  it  should  be  a  suggestion  rather  than  a 
sale,  with  patriotism  as  the  purpose,  not  commercialism. 
Toledo  was  selected  as  the  place  to  try  it  out,  because 
Toledo  is  already  an  enthusiastic  electric-sign  town  and 
an  enterprising  business  center;  also  in  Toledo  there 
was  an  efficient  working  organization  of  central-station 
sign  salesmen  ready  to  make  the  test. 

Their  campaign  was  most  successful.  They  took  the 
first  dozen  flag  signs  secured  in  Toledo  and  put  two  on 
the  company's  own  building.  They  explained  the  pur- 
pose to  the  manager  of  the  Secor  Hotel  and  asked  per- 
mission to  install  one  in  the  lobby.  They  took  others  to 
leading  factories,  to  department  stores,  to  theaters  and 
to  a  church,  and  arranged  for  temporary  installations. 
But  the  idea  appealed  immediately  to  everybody,  and 
each  one  of  these  signs  was  soon  eagerly  purchased  as 
a  permanent  display.  Manufacturers  with  many  alien 
employees  saw  immediate  value  in  the  influence  of  such 
a  symbol  of  our  national  spirit.  Merchants  whose  names 
suggested  foreign  lineage  seized  on  the  opportunity  to 
demonstrate  their  Americanism  by  erecting  a  flag  sign 


A  HOTEL  AND  A  CAFE  IN  TOLEDO  WHERE  THE  FLAG  GREETS  EVERY   GUEST   AND   THE   PROPRIETORS   CONSIDER  IT  A  GOOD  INVESTMENT 
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OUTDOOR    \M>   INDOOR  VIEWS  IN  TOLEDO  FACTORIES  WHERE  THE 
in.  rRIC-LIGHTED  M  IG   is  SP1  IKING  TO  BVERY   EMPLOYES 

on  their  buildings.  Twenty  signs  were  sold  to  the 
Willis-Overland  factory.  An  undertaker  bought  one. 
Stores,  theaters,  clubs  and  public  buildings  felt  the  ap- 
peal and  bought.  And  A.  K.  Young,  the  local  new-busi- 
ness manager,  expects  that  fully  1000  flag  signs  will  be 
in  service   in  Toledo  before  the  year  is  done. 

And  so  the  thought  has  spread  across  the  country 
east  and  west,  for  the  opportunity  has  been  outlined  in 
detail  to  over  4000  central  stations  in  a  series  of  letters, 
and  the  news  of  the  Toledo  experience  is  known  to  all. 
Already  over  2000  companies  have  shown  interest. 
.Many  have  ordered  signs.  From  Providence,  R.  I.,  to 
Oakland,  Cal.,  the  flags  are  being  sold,  and  from  Port 
Huron,  Mich.,  to  Galveston.  Every  week  more  lighting 
companies  are  taking  up  the  work,  and  the  sign  manu- 
facturers are  actually  put  to  it  to  keep  up  with  the 
demand. 

Good  Advice  from  Toledo 

Mr.  Young  of  Toledo  says: 

"From  personal  observation  I  am  aware  that  new- 
business  managers  the  country  over  are  becoming  in- 
terested in  the  flag  movement,  for  every  day  I  receive 
letters  from  central  stations  which  wish  to  know  how 
we  did  it,  and  I  find  that  most  of  the  states  have  been 
represented  in  these  inquiries.  In  writing  them  I  try' 
to  give  them  the  full  benefit  of  our  experience  here,  and 
my  advice  is  this: 

"First,  post  yourself  completely  on  the  proposition. 


.  .^.cd  yourself  of  the  possi- 
^nc  Hag  affords,  realize  that  it  is 
problem  as  Bales  manager  to  enthuse  your 
sales  force  and  to  bring  its  members  to  your  way  of 
thinking.  Don't  be  discouraged  if  the  sales  come  slow 
at  first.  If  they  do,  nine  chances  out  of  ten  it  is  your 
own  fault,  .just  as  it  was  mine  that  sales  came  slowly 
at  the  start  here  in  Toledo.  Careful  study  on  your  part 
and  individual  work  with  your  salesmen  will  win  the 
men  over. 

"Fourth,  promote  sales  of  only  first-quality  flags. 

"Fifth,  install  them  on  your  own  property  and,  if 
necessary,  present  one  or  a  number  to  your  civic  insti- 
tutions, so  that  every  one  in  your  city  will  have  the 
opportunity  to  witness  the  wonderful  effect  of  'Old 
Glory'  electrified.  It  might  be  well  to  use  your  entire 
advertising  appropriation  for  one  month  in  buying  flags 
to  give  away.  The  time  for  this  will  naturally  be  at  the 
start,  when  a  few  flags  judiciously  placed  where  they 
can  do  you  the  most  good  will  set  up  a  strong  current  of 
public  sentiment  in  your  favor.  The  leading  hotel  lobby 
should  display  one  of  the  first  signs  brought  into  your 
city.  We  saw  to  this  in  Toledo  by  putting  one  up  in  the 
Hotel  Secor,  and  I  know  of  one  instance  where  a  man 
from  Stockton,  Cal.,  ordered  one  from  us  after  seeing 
that  flag. 

"Sixth,  offer  trial  installations.  We  have  been  ex- 
tremely liberal  in  this  direction.  Seventy-five  per  cent 
of  the  flags  erected  in  Toledo  to-day  were  first  placed  on 
that  basis.  Very  few  flags  have  been  returned  after 
once  being  installed — something  less  than  5  per  cent. 

"Seventh,  take  every  precaution  against  all  inappro- 
priate promotion  of  this  proposition.  No  advertising  of 
any  kind  should  be  used  in  connection  with  the  flag. 
Warn  your  salesmen  of  this,  and  caution  them  against 
employing  any  methods  that  might  in  any  way  detract 
from  the  dignity  and  honor  of  our  national  emblem. 
This  is  a  vital  point. 

"I  find  that  the  selling  of  electric-lighted  flags  is  a 
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THE   FACT   THAT   A   TOLEDO   FLORIST,   A   LINCOLN    (NEB.)    CANDY   STORE   AND   A   SEDALIA   NEWSPAPER   HAVE   BOUGHT   SIGNS   SHOWS 
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new-business  manager's  problem,  and  that  unless  he 
puts  the  proposition  up  to  his  salesmen  in  the  right 
light  his  efforts  in  promoting  flag  sales  are  almost  sure 
to  end  in  failure.  Do  this,  and  the  electric  flag  will 
earn  you  a  generous  revenue;  but  more  important  than 
revenue  will  be  the  good  will  that  it  will  promote  for 
your  company  and  the  influence  it  will  yield  to  spread 
the  spirit  of  'America  First.'  " 

The  promise  of  10,000  flag  signs  to  be  sold  within  the 
year  seems  well  within  the  bound  of  possibility.  For 
surely  men  are  men  and  Americans  are  Americans  in 
every  city,  and  what  Toledo  has  achieved  in  its  cam- 
paign can  certainly  be  repeated,  at  least  in  part,  in  any 
typical  community  in  any  state. 

What  10,000  Signs  Will  Mean 

There  is  another  point  of  view  that  is  interesting  to 
contemplate — the  profit  to  our  industry.  For,  though 
the  fact  that  the  movement  possesses  patriotic  merit 
would  unqualifiedly  recommend  it  to  all  were  not  a 
dollar  to  be  gained  from  participation  in  it,  yet  from 
the  viewpoint  of  the  central-station  men,  the  electric- 
sign  manufacturers,  the  makers  of  color  caps,  sign 
flashers  and  other  auxiliaries,  the  producers  of  sockets 
and  insulated  wires,  the  electrical  contractors,  the  lamp 
companies  and  the  electrical  supply  jobbers,  the  flag- 
campaign  is  of  marked  commercial  significance.  Con- 
sider the  10,000  flags  estimated  for  the  year's  sales. 
To  the  central  station — if  it  may  be  conservatively  as- 
sumed that  flags  like  electric  signs  will  operate  2000 
hours  a  year,  that  the  energy  consumed  will  return  5 
cents  a  kilowatt-hour,  and  that  the  flags  will  average  1 
kw.  each  in  rating — this  practically  means  that  a  new 
device  has  come  into  being  which  in  its  first  year  will 
return  to  the  central  stations  revenue  amounting  to 
$1,000,000,  and  besides  this  gain  in  revenue  most  cen- 
tral stations  will  make  some  profit  through  the  selling 
of  the  signs. 

To  the  electric  sign  manufacturers,  the  electric-flag 
movement  presents  an  unprecedented  opportunity.  It 
gives  that  industry  something  it  has  never  had  before — 
a  piece  of  merchandise  that  can  be  sold  like  merchan- 
dise. Heretofore  every  sign  has  been  to  all  intents  a 
special  job,  designed  and  manufactured  for  the  indi- 
vidual customer,  but  with  the  flag  it  is  different.     It  is 


FLAG    SIGNS    ON    THE    FRONT    OF    A    WOMAN'S    SHOP    IN    TOLEDO 
AND   IN   A   ST.   JOSEPH    (MO.)    DEPARTMENT   STORE 

standard  merchandise  that  can  be  made  in  the  valleys 
of  the  curve  of  factory  production  and  can  be  stocked 
with  jobbers  and  sold  to  central-station  customers  in 
lots  of  10  to  100.  It  is  a  piece  of  merchandise  that  can 
be  produced  in  such  quantities  that  it  can  be  sold  at 
prices  ranging  far  below  the  cost  of  ordinary  signs  of 
similar  size. 

Also,  when  opportunity  knocks  at  the  sign  man's 
door  the  reverberations  of  the  rapping  may  be  heard 
distinctly  in  the  quarters  of  the  sign-accessory  trade. 
The  10,000  flags  that  will  be  sold  this  year  will  most  of 
them  be  equipped  with  flashers  and  with  color  caps,  and 
on  this  basis  some  900,000  color  caps  will  be  used.  For 
it  is  safe  to  say  that  these  10,000  flags  will  average 
100  lamps  each,  since  the  smallest  flags — the  4-ft.  size 
— carry  ninety-one  lamps.  The  estimate  is  that  not  less 
than  1,000,000  10-watt  lamps  will  therefore  be  required, 
with  as  many  sign  receptacles,  and  with  wire  and  solder, 
and  tape  and  lock-nuts,  and  a  volume  of  other  neces- 
sary raw  material  that  is  bewildering.  And  in  the  sell- 
ing of  this  material  there  is  not  a  jobber,  contractor  or 
dealer  who  will  not  win  his  proper  share  of  profit  if 
he  but  participate  and  do  his  part  in  the  extension  of 
the  campaign.  The  electric  flag  has  proved  itself  a 
twofold  opportunity  that  every  good  American  within 
the  industry  should  recognize  and  make  his  own. 


IN  THE  GALVESTON  THEATER    (PICTURED  AT  THE  LEFT)   THE  FLAG    GLEAMS  FROM   THE   HIGHEST  BOX   AS  APPROPRIATELY  AS  ON   THE 

CLASSIC  FACADE  OF  THE  LUCAS  COUNTY  COURT  HOUSE  IN  TOLEDO 


BLE<    i  i;  I  <'  \  I.     \\  oim.  1) 


Vol.  <>t,  No.  Lfl 


Electric  Drive  in  the  Shoe  Manufacturing  Industry 

Minus  of  Transmission,  Dep<  ridable  Service,  Flexibility  and  Uniform  Speed 

Anions  Advantages  of  Motor  Operation 
B^   n'iikm  w  i ,    Meade 


IxRAt  ri(  .\l.l.\  all  of  the  boots  and  Bhoes  purchased 
■*  in  the  United  States  arc  made  in  this  country, 
while  a  large  Dumber  arc  exported  in  addition,  fn 
ding  to  the  latest  statistics,  the  annual  output  of  our 
1900  .slu»«>  lactones  is  about  248,000,000  pairs.    To  pro 

duce  shoes  from  the  raw  material  requires  more  than 
101)  pro,  i  louts  ami  shoes  are  made  in  twenty-six 

differenl   sizes,  from  No.   i   to  No.   L3,  with  the  inter 
mediate  half  sizes,  and  in  live  different  widths.    Modern 
shoe  factories  are  divided  into  Ave  principal  depart 
meats.     First,  the  sole  leather  is  run  through  skivers 

which  pare   it,   rejecting  thin  and   ragged  portions,  and 

next  the  leather  is  solidified  in  a  rolling  machine.     Soles 

are  then  cut  out  by  means  ot  power  hammers  or  machine- 
driven  knives  following  patterns.  Heels  are  prepared 
with  dies  in  various  forms  of  machines,  and  uppers  and 
linings  are  frequently  machine-cut.  Shoe  tips  are  cut 
out   by   a   punching  machine  with   many  shapes  of  dies. 

The  equipment  of  the  stitching  room  consists  of 
power-driven  sewing  machines,  and  in  the  bottoming 
department  the  uppers  are  lasted  and  soled,  after  which 
they  are  heeled.  Different  methods  of  heeling  are  em- 
ployed, including  the  nailing  together  of  the  lifts  by  a 
nailing  machine  and  building  up  and  shaping  on  the 
shoe  with  several  manipulations.  The  nailing  machine 
cuts  proper  lengths  of  wire  taken  from  a  reel  and  drives 
them  through  the  heel.  In  the  last  department  finishing, 
polishing  and  turning  are  done  by  specially  adjusted, 
rapidly  revolving  wheels.  The  final  polishing  is  accom- 
plished by  burnishers  and  sandpaper  machines. 

In  the  manufacture  of  shoes  there  is  now  only  a  small 
margin  of  profit,  and  hence  it  has  been  the  aim  of  such 
industries  to  reduce  manufacturing  costs  to  a  minimum. 
In  recent  years  electric-motor  drive  has  been  largely 
used  for  all  machinery  and  has  proved  advantageous  not 
only  in  the  direct  reduction  of  costs  for  power,  but  also 
in  increased  production. 

Nearly  70  per  cent  of  the  operations  performed  in 
the  making  of  shoes  are  now  done  on  machines,  since 
the  improvements  in  shocmaking  machinery  have  ad- 
vanced rapidly.     Small  power  requirements  are  the  rule 


lor  I  Ins  class  of  machinery,  approximating  2.5  hp.  lor 
sole-cutting  machines,  down  to  as  low  as  0.1  hp.  for  small 
machines  when  operating  under  full  load.  The  power 
is  taken  intermittently  at  times,  hence  group  drive  has 
been    found   best    adapted  to  the  work. 

The  advantages  of  electric  drive  in  the  manufacture 
of  hoots  and  shoes  are  many  and  varied.  The  principal 
advantages  include  economical  power  transmission,  un- 
interrupted service,  flexibility  and  uniform  speed,  aside 

SIZES  OF  MOTORS  I •'<  >K  OPERATING  SHOE  MACHINERY 


Application  lip. 

i  Primping  machine 0.5 

Sole   i  rlmmer    1.6 

Edge  setter  1.0 

S;i  ndpaper  wheel  0.3 

Grinder  and  buffer 0.5 

I  luffing    machine 0.1 

stitch  separator 0.3 

Buffer  and   blower 0.5 

Special    splitter 0.6 

I  leather  roller 0.2 

Bus   counter  molder 0.6 

Sole  rounder   0.8 

Stanley  leather  splitter....  0.6 

Flfleld  tip  skiver 0.3 

Smith   stiffening  skiver....  0.1 

I  Mnker    0.1 

Scorer 0.1 

Knox     beam     dinker 0.2 

Knox   end  splitter 0.6 

Small    skiver    0.3 

Knox    twin    molder 0.8 

<  Channel  hip  turner 0.1 

Fisher  channel  turner 0.1 


Application  Hp. 

Goodyear  channeler    0.06 

McKay   channeler   0.06 

Buzzel  heel  shaver 1.6 

Buzzet   i  rimming  machine.  .  1.5 

Union  twin  edge  setter....  1.0 

Goodyear  welt  machine.  ...  0.4 

AbKay    stitcher    0.6 

Staple-fastening   machine.  .  0.2 

Sole-laying  machine 1.5 

Beating-out   machine    0.2 

Chicago   wire  fastener 0.3 

National  heeling  machine..  0.5 

Mayo   heeling  machine 3.0 

McKaj    heel    trimmer 2.0 

Consolidated  hand  laster. ..  0.5 

Adams  sole  cutter 2.0 

Leather  knife,   4-ft 2.0 

I  ne    press,    4    ft 2.0 

Lasting  machines 0.2 

Stitch-prick   machines    ....  3.0 

Sewing  machines   (six)  ....  1.0 

I.eveler   2.0 


from  improved  natural  lighting  facilities.  By  the  use 
of  electric  drive  it  is  possible  to  operate  a  plant  consist- 
ing of  several  buildings  at  a  power  cost  far  below  that 
of  mechanically  driven  plants.  Accurate  power  costs 
for  the  various  departments  are  easily  obtained,  an  ad- 
vantage which  facilitates  keeping  of  correct  expense 
accounts.  With  central-station  service  and  electric 
motor  drive  a  complete  shutdown  is  practically  impossi- 
ble, and  there  is  the  further  advantage  of  being  able  to 
operate  any  department  overtime  without  the  necessity 
of  keeping  shafts  and  belts  for  the  mechanical  trans- 
mission of  power  in  operation  throughout  the  plant. 
It  is  essential  that  shoe  machinery  be  operated  at  the 
highest  speed  possible  to  secure  maximum  output.    This 
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AT   LEFT — SOLE  LEVELING   MACHINES,    CHANNEL   CEMENTING   AND    LOOSE-NAILING    MACHINES.       AT    RIGHT — LEVELING,    BUFFING 
HEELING    AND    SLUGGING    MACHINES — FACTORY    OF    THOMSON-CROCKER  COMPANY,  ROXBURY,   MASS. 


is  easily  accomplished  by  arranging  the  machines  in 
small  groups,  thereby  eliminating  the  speed  fluctuations 
always  accompanying  the  use  of  long  line  shafts.  Uni- 
form speed  is  of  vital  importance  for  edge  trimmers  and 
similar  machines,  since  varying  conditions  of  speed  re- 
sult in  imperfect  work.  With  electric  drive  the  cost 
for  power  is  very  nearly  proportional  to  the  work  done 
and  increase  of  floor  space  is  made  possible  by  elimi- 
nating mechanical  power-transmitting  devices. 

Exhaust  fans  are  used  to  a  large  extent  in  shoe  fac- 
tories for  the  removal  of  dust,  chips  and  shavings  of 
leather,  which  are  collected  from  the  various  machines. 
From  30  to  40  per  cent  of  all  the  power  required  in  such 
establishments  is  used  to  operate  these  fans.  The  usual 
practice  is  to  operate  the  exhausters  in  pairs,  preferably 
by  a  motor  with  extended  shaft  at  each  end.  Ordinarily, 
for  driving  sewing  machines,  motors  of  5  hp.  and  below 
are  employed,  as  well  as  for  such  machines  as  button- 
stitching  machines,  buttonhole-stitching  machines,  small 
skivers  and  bobbin  winders.  The  motor  is  usually  con- 
nected to  the  countershaft  under  the  benches  by  means 
of  silent  chain  or  belt,  and  from  ten  to  thirty  machines 
are  driven  from  each  motor.  Motors  designed  to  oper- 
ate at  about  1200  r.p.m.  are  generally  used,  since  the 
line  shaft  speed  is  about  350  r.p.m.,  which  allows  a  speed 
reduction  of  about  three  to  one. 


From  the  following  description  of  some  typical  shoe 
factories  an  idea  can  be  gained  of  the  electrical  equip- 
ment of  modern  establishments  of  this  kind.  One  of 
the  largest  shoe  factories  in  the  world  is  that  operated 
by  Endicott,  Johnson  &  Company  in  the  city  of  Lester- 
shire,  N.  Y. 

The  factory  building  is  five  stories  in  height,  640 
ft.  long  and  50  ft.  wide,  and  its  normal  output  is  about 
1200  cases  of  shoes  a  day.  The  arrangement  is  really 
two  duplicate  factories  in  one  building,  and  electric 
motor  drive  is  used  throughout.  The  motor  equipment 
includes  upward  of  150  220-volt  General  Electric  motors. 
The  sizes  range  from  35  hp.  on  the  blowers  down  to  0.5 
hp.  on  box  machines  and  stitchers.  For  motors  having 
a  rating  higher  than  5  hp.  starting  compensators  are 
provided,  while  those  smaller  than  this  size  are  con- 
trolled through  simple  push-button  control  switches  con- 
nected directly  to  the  source  of  power.  The  group  of 
factories  belonging  to  this  company  have  a  capacity  of 
40,000  pairs  of  shoes  daily. 

For  operation  of  the  fifty  polyphase  motors  in  the 
Thomson-Croker  company's  factory  at  Roxbury,  Mass., 
which  is  another  important  installation,  central-station 
service  is  furnished  by  the  Edison  Electric  Illuminating 
Company  of  Boston.  The  aggregate  horsepower  is  about 
150,  and  the  motors  range  from  0.5  hp.  to  20  hp. 


GROUPS  OF  STITCHING   MACHINES  DRIVEN  BY   3-HP.   MOTORS 


EXHAUST    BLOWEFi    OPERATED    BY    20-HP.    MOTOR 
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Lighting  a  Small  Art  Gallery  with  Gas-filled  Lamps 


K\P<  rimental  Work  Leading  to  Use-  of  100  Watt  Units  in  Reflectors  Above  Skylight 

of  J.  J.  Hill's  Private  Gallery  at  St.  Paul,  Minn. 

\w   aimiiu;  1..  Abbott 


THE  artificial-lighting  system  formerly  in  use  In 
the  private  art  gallerj  of  James  J.  Sill,  which 
houses  a  collection  of  valuable  paintings,  was 
verj  crude  and  unsatisfactory.  It  consisted  of  a  wood 
platform  or  canopy  measuring  about  10  ft.  by  L5  ft., 
suspended  by  steel  rods  from  the  ceiling  at  a  height  of 
about  9  ft.  above  the  floor.  This  canopy  was  used  to 
support  four  polished-metal  trough  reflectors  contain- 
ing 107  10  watt  tungsten  lamps,  the  troughs  being  so 
placed  as  to  direel  the  light  toward  the  four  walls  of  the 
room.  The  construction  was  very  unsightly  and  shut 
.  iV  nearly  all  daylight  from  the  center  of  the  room. 
Moreover,  the  artificial  light  on  the  walls  was  very 
unequally  distributed  and  came  from  a  bad  angle  so 
that  the  glare  due  to  direct  reflection  from  the  surface 
of  the  paintings  was  very  annoying. 

From  a  study  of  local  conditions,  it  seemed  probable 
that  a  satisfactory  lighting  system  could  be  designed 
with  the  lighting  units  placed  above  the  skylight.  This 
skylight  is  of  clear  glass  which  has  small  irregular  cor- 
rugations or  ripples  on  one  side  but  is  not  sand-blasted 
or  otherwise  frosted.  Moreover,  it  was  evident  that 
the  only  way  to  secure  a  reasonable  degree  of  economy 
was  to  direct  as  large  a  part  of  the  light  as  possible 
toward  the  walls  of  the  room.  With  this  in  mind,  a 
study  of  the  section  of  the  room  showed  that  the  light- 
ing units  should  be  placed  near  its  center  line  for  light- 
ing the  side  walls  and  at  a  corresponding  distance  for 
lighting  the  end  walls,  and  that  a  very  concentrating  re- 
flector should  be  used  in  order  to  confine  a  considerable 
portion  of  the  light  flux  within  a  useful  zone.  Just 
what  effect  the  skylight  glass  would  have  upon  the  dis- 
tribution of  this  light  was  unknown,  so  that  a  trial 
installation  was  made  from  which  the  net  results  could 
be  noted. 

Stereopticon-type  reflectors  were  obtained,  and  tests 
were  made  with  100-watt  and  200-watt  gas-filled  tung- 
sten lamps  of  the  ordinary  type.  The  results,  reduced 
to  the  form  of  polar  curves  of  candle-power  were  care- 
fully compared.  These  measurements  were  taken  in  a 
plane  10  ft.  below  the  center  of  the  lamp  filament.  The 
distribution  given  by  the  100-watt  lamp  with  the  center 
contact  3V2  in.  above  the  upper  edge  of  the  reflector 


was  almost   exactly  what  was  wanted,  and  this  unit  was 

1  herefore  selected  for  I  rial.      • 

On  this  trial  installation  eight  units  were  used,  spaced 

3.6  ft.  apart,  center  to  center,  placed   1    ft.   from  the 

center  line  of  the  gallery,  and  inclined  at  a  predeter- 
mined angle  to  direct  the  light  onto  the  walls  of  the 
room.  The  results  were  satisfactory  except  that  a 
higher  intensity  of  light  was  considered  desirable.  A 
permanent  installation  was  therefore  designed  and  in- 
stalled, decreasing  the  spacing  to  approximately  2.5 
linear  ft.  of  wall  space  per  unit.  The  skylight  sash  of- 
fered some  obstacle  to  the  proper  spacing  of  the  units, 
since  it  was  necessary  to  place  them  between  the  sashes 
so  that  a  large  part  of  the  light  would  not  be  cut  off 
by  the  wooden  frames. 

At  one  end  of  the  room  a  pipe  organ,  two  doorways 
and  a  narrow  balcony  leave  no  space  available  for  hang- 
ing pictures.  The  units  were  therefore  arranged  to 
light  three  walls  of  the  room  only,  except  that  two 
200-watt  units  were  installed  to  bring  up  the  general 
illumination  of  the  fourth  wall  and  avoid  too  great  a 
contrast  with  the  rest  of  the  room. 

The  lamps  and  reflectors  are  supported  by  a  horizon- 
tal frame  of  %-in.  conduit,  the  center  of  which  is  2  ft. 
3  in.  above  the  glass.  Special  holders  were  designed  to 
hold  the  reflectors  rigidly  in  the  proper  position  with 
respect  to  the  sockets.  These  holders  were  supported 
by  simple  two-piece  strap-iron  supports,  attached  to 
the  3/i-in.  conduit  with  hook  bolts  and  arranged  so  that 
the  entire  unit  could  be  swung  through  any  angle  in 
two  planes,  thus  providing  complete  adjustability. 

After  the  installation  was  completed,  tests  were  made 
to  determine  the  illumination  intensity  on  the  walls,  but 
owing  to  some  difficulties  encountered  the  results  were 
not  satisfactory.  The  measurements  taken,  however, 
indicate  an  intensity  of  about  6.5  ft.-candles,  quite  uni- 
formly distributed  over  the  wall  space  occupied  by  the 
pictures,  except  for  a  slight  falling  off  toward  the  floor. 
The  angle  at  which  the  light  is  received  on  the  pictures 
from  the  lighting  unit  is  such  that  there  is  absolutely  no 
direct  reflection  from  the  surface  of  the  canvas  to  the 
eye  of  the  observer,  and  the  lighting  system  as  a  whole 
is  considered  very  satisfactory.     No  attempt  was  made 


THE   BATTERY   OF   REFLECTORS   AND   100-WATT   GAS-FILLED   TUNGSTEN    LAMPS    ABOVE    THE    SKYLIGHT    OF    THE    HILL    ART    GALLERY 
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A    CORNER    OF    THE    SKYLIGHT    CHAMBER,    SHOWING    HOW    THE 

REFLECTORS   WERE   DIRECTED   TO   LIGHT   EACH 

UNIT    OF    WALL    SPACE 

to  secure  a  uniform  brightness  of  the  glass  in  the  sky- 
light, as  it  was  considered  that  such  uniformity  was 
neither  necessary  nor  practicable  in  a  room  of  such 
dimensions. 

Excluding  the  two  units  used  for  lighting  the  wall 
on  the  entrance  side  of  the  gallery,  there  are  forty-four 
100-watt  gas-filled  tungsten  lamps  installed.  These 
light  a  wall  space  of  104  linear  ft.,  making  the  expendi- 
ture of  energy  42  watts  per  linear  foot. 


To  Lift  the  Burden  of  Slow  Pay 

A  Suggestion  to  the  Jobber  and  the  Contractor   in  the  Matter 
of  Their  Joint  Collection  Troubles 

By  Earl  E.  Whitehorne 

The  jobber  of  electrical  supplies  is  never-ceasingly 
harassed  because  he  cannot  make  collections  promptly 
from  the  contractor.  The  contractor  in  turn  is  suffer- 
ing perpetually  because  it  is  impossible,  and  always  has 
been,  to  collect  his  money  from  the  customers  whose 
houses  he  has  wired.  The  householder  is  slow  in  paying 
him.  That  interferes  with  his  own  obligations  to  the 
jobber.  And  the  jobber  who  must  buy  on  stated  terms 
of  payment,  if  he  is  to  get  full  benefit  of  profit  margin 
in  his  purchases  from  manufacturers,  is  compelled  to 
stand  between  these  two  conflicting  situations  and 
carry  the  burden  of  slow  pay. 

The  contractor  appreciates  the  difficulties  that  the 
jobber  labors  under  and  sympathizes,  but  he  has  been 
able  to  devise  no  way  to  get  his  money  when  it  is  due. 
Again,  the  jobber  knows  that  it  is  not  the  contractor 
who  really  is  to  blame;  he  cannot  pay  if  he  cannot  lay 
hold  upon  his  money.  And  so  the  matter  has  been  talked 
about  year  after  year.  It  seems  to  me  that  as  an  in- 
dustry we  can  begin  to  plan  and  act  a  bit  toward  find- 
ing the  relief  that  can  come  only  from  the  one  direction. 
Many  lessons  in  co-operation  have  already  been  assimi- 
lated, and  as  far  as  theory  goes  this  one  should  not  be 
very  hard  to  teach. 

Where  the  Fault  Lies 

Of  course,  the  basic  factor  in  the  whole  thing  is  the 
man  who  owns  the  house,  the  man  who  tells  the  contrac- 
tor to  do  the  job,  and  then  neglects  to  pay  the  bill  in 
thirty  days.  He  is  the  independent  trouble  maker  that 
is  quite  beyond  our  reach  and  power,  and  yet  we  know 


him  well.    And  I  believe  there  is  a.  Vva., 
that  he  owes  on  time  and  satisfy  him  .. 
bargain.    He  is  two  kinds  of  man — just  two  kinu^ 
the  error  we  have  made  is  in  attempting  to  do  busn. 
just  as  though  all  men  were  quite  alike  and  our  one 
selling  proposition  would  be  suitable  for  all. 

There  are  two  kinds  of  men  who  give  their  orders  to 
the  contractor  to  wire  houses — men  with  money  in  the 
bank  who  can  afford  to  have  their  houses  wired,  and 
men  who  want  their  houses  wired  but  are  not  able  to 
pay  cash  for  it.  It  is  folly  for  the  contractor  to  tender 
equal  terms  to  both,  when  one  inevitably  will  have  to 
disappoint  him  and  involve  him  in  financial  straits.  The 
man  who  simply  cannot  find  the  money  cannot  pay  the 
bill  in  full  in  thirty  days — why  ask  him  to?  The  man 
who  has  the  money  can — why  let  him  hold  you  up?  And 
there  you  are. 

What  the  Jobber  Can  Do 

There  is  a  logical  solution,  I  believe,  that  will  be 
worked  out  through  a  businesslike  co-operation  in  the 
electrical  fraternity  in  every  city.  It  will  come  through 
an  agreement  of  the  contractors  among  themselves  and 
an  arrangement  made  between  them  and  the  central  sta- 
tion. It  will  take  care  of  the  customer  who  has  the 
ready  money  and  the  "prospect"  who  has  not.  But  the 
initiative  will  probably  devolve  upon  the  jobber — he  will 
be  called  upon  to  sow  and  cultivate  the  seed.  In  other 
words,  the  costly  burden  of  slow  pay  rests  now  most 
heavily  on  him,  and  he  it  is  that  best  can  turn  the  pur- 
pose to  a  habit — a  habit  that  will  give  the  man  who 
cannot  pay  in  cash  an  easy-payment  contract  and  will 
make  the  terms  of  payment  a  condition  of  the  cash  con- 
tract that  governs  work  done  for  the  man  with  money 
in  the  bank.  The  public  will  be  obliged  to  buy  house- 
wiring  as  it  buys  house-building — for  a  price  with 
payments  stipulated — and  contractors  will  agree  among 
themselves  on  terms  of  payment,  and  these  in  turn  will 
be  discussed  with  every  customer  no  less  than  terms  of 
work,  and  satisfactorily  agreed  upon  before  the  contract 
can  be  signed.  And  the  man  who  cannot  promise  to 
pay  cash  in  thirty  days  must  buy  at  slightly  higher  cost 
on  easy  payments  financed  probably  by  the  central  sta- 
tion on  the  basis  that  is  being  introduced  already  with 
success  throughout  the  country. 

A  Plan  Worth  Trying 

It  is  a  pretty  theory.  I  admit  it.  Yet  all  things  are 
simply  theories  till  they  are  applied — and  greater  won- 
ders of  co-operation  we  are  seeing  all  about  us  year  by 
year.  And  I  believe  the  jobbers  of  the  industry  can 
find  this  answer  that  they  seek  and  solve  the  problem 
of  their  vexing  credit  and  collection  situation  if  they 
will  begin  now  and  enlist  their  salesmen  as  good  mis- 
sionaries in  this  cause.  It  has  not  paid  to  try  to  treat 
this  matter  of  the  money  as  just  a  jest  between  the  seller 
and  the  man  who  buys.  It  has  not  paid  in  this  or  any 
other  business,  and  it  never  will. 

Of  course,  it  will  take  time,  a  movement  of  this  kind. 
It  will  take  patience.  For  there  will  be  many  towns 
where  half  the  contractors  will  not  agree  or  where  they 
will  seemingly  agree  but  will  dodge  the  issue  when  it 
seems  to  jeopardize  the  winning  of  a  job.  But  no  big 
opportunity  comes  handily  equipped  with  a  self-starter. 
It  must  be  cranked  and  cranked  again,  and  to. a  great 
extent  this  one  appears  to  be  the  jobber's  motor  car. 
The  weight  of  this  great  burden  of  slow  pay  has  settled 
down  on  him,  and  he  will  lift  it  only  by  some  action  of 
this  kind.  The  jobber  can  begin  to-day  to  preach  this 
principle  to  every  customer,  in  his  letters,  by  his  sales- 
men, by  example,  and,  I  believe,  the  impulse  of  an  in- 
fluence of  this  kind  will  slowly,  surely  bring  results. 
There  is  no  other  way. 
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Testing  the  Fitness  of  the  Electrical  Contractor 

Tin   Plan  by  Which  New  York  City  Has  Begun  the  Licensing  of  Persons  in 
Responsible  Charge  of  Electrical   Wiring  Work 


UNDER  tin-  new  building  code  of  the  cits  nl  Nm 
Yeik  ever}  electrics]  contractor  end  maintenance 
electrician  who  does  electrical  wiring  work  mue1 
lamination  or  approval  by  the  city's  license 
board.  These  examinations  are  held  each  Friday  In  the 
ih'w  Municipal  Building,  and  in  order  to  qualify  for  li- 
censes  the  applicants  must  obtain  a  grade  of  70  on  their 
written  answers  to  the  twenty  practical  questions  asked. 
Since  the  licensing  ordinance  went  Into  force  last  Octo- 
ber, the  hoard  has  received  2850  applications  for  ex- 
amination  and  lias  granted  I860  licenses. 

Unlike  the  provisions  of  certain  other  state  and  city 
electrical  license  laws,  the  New  York  City  ordinance 
grants  DO  exemptions  from  examination  by  the  board  on 
the  point  of  mere  established  experience  in  electrical 
work.  Firms  engaged  in  electrical  contracting  work  are 
allowed  to  have  their  foremen  or  other  responsible  em- 
ployees take  the  examination  in  their  behalf.  Such 
firms  must  show,  of  course,  that  the  persons  taking  the 
examinations  are  regularly  in  charge  of  their  construc- 
tion work. 

Licenses  for  Contractors  and  Building  Electricians 
Any  electrical  contractor  who  maintains  an  estab- 
lished place  of  business  in  the  city,  and  presents  with 
his  application  a  list  of  at  least  twelve  complete  elec- 
trical installations  made  by  him,  is  entitled  to  apply  for 
examination  to  become  a  licensed  electrical  contractor. 

Three  classes  of  licenses  are  issued:  (1)  Licenses  for 
electrical  contractors  who  engage  generally  in  the  busi- 
ness of  installing,  altering  or  repairing  electrical  work; 

(2)  "special  licenses"  for  building  electricians  and 
those  who  do  work  in  certain  specified  buildings,  and 

(3)  "special  permits"  constituting  authorization  to  in- 
stall a  single  job  of  wiring.  A  contractor's  license  to 
do  general  work  costs  $10  the  first  year  and  $5  a  year 
for  renewal.  The  special  licenses  and  special  permits 
cost  $1  each.  Holders  of  licenses  or  special  licenses  are 
required  to  file  application  for  certificates  of  inspection 
before  beginning  work.  Persons  desiring  a  special  per- 
mit must  obtain  this  before  commencing  work,  and 
must  also  apply  for  a  certificate  of  inspection  at  the 
same  time.  It  will  be  noted  that  journeymen  electri- 
cians and  wiremen  are  not  required  to  have  licenses  as 
long  as  they  work  under  the  supervision  of  a  respon- 
sible licensed  contractor  or  building  electrician. 


Representative  Make- 
The  license  board  which 
plicants   consists   of    seven 
ordinance  as  follows: 

1.  An  officer  or  employee  of  the 

city  electrical  department. 

2.  A  master  or   employing  elec- 

trician. 

3.  A  journeyman   electrician. 

4.  An  underwriter's  electrical  in- 

spector. 


up  of  the  License  Board 
passes  on  the  fitness  of  ap- 
members    specified   by   the 

5.  An  electrician  in  the  employ 
of  a  public  service  com- 
pany. 

6.  An  architect  or  builder  with 
at  least  five  years  of  prac- 
tical experience. 

7.  A  real-estate  owner  or  broker. 

The  representative  of  the  city  department  acts  as 
chairman  of  the  board,  but  the  other  members  serve 
without  compensation. 

The  board  as  appointed  by  Commissioner  Williams 
when  the  new  ordinance  took  effect,  and  as  since  consti- 
tuted, has  the  following  members : 

Hubert  S.  Wynkoop,  electrical  engineer  Bureau  of  Gas 
and  Electricity,  Municipal  Building,  chairman;  John  P. 
Ryan,  electrical  contractor;  Paul  McNally,  journeyman 
electrician;  Joseph  C.  Forsyth,  electrical  inspector;  Ar- 
thur A.  Pope,  electrician  in  employ  of  New  York  Edi- 


son Company;  Fred  <•■  Webber,  practical  builder,  and 

Elmer  D.  Coulter,  real-estate  owner. 

THE  Scope  of  the  Examinations 

The  written  examination  given  applicants  consists  of 
a  list  of  twenty  questions  specially  prepared  for  each 
examination,  and  covering  practical  subjects  of  wiring, 
fixtures,  maintenance,  motor  connections,  signs,  etc. 
Usually  there  is  also  a  question  on  garage  wiring,  one 
on  theater  construction,  and  one  on  wiring  for  radio  or 
"wireless"  apparatus.  Since  a  grade  of  only  70  per  cent 
is  required  in  order  to  pass,  the  man  who  has  a  prac- 
t  Leal  knowledge  of  wiring  need  not  fear  for  his  success 
in  making  a  satisfactory  grade,  even  if  he  lacks 
familiarity  with  some  of  the  special  branches  touched 
upon  in  some  of  the  questions.  Thirty-five  to  forty  ap- 
plicants are  now  taking  the  examinations  each  week.  An 
applicant  who  has  taken  an  examination  and  failed  to 
pass,  may  take  another  examination  one  month  later, 
but  on  failing  in  this  also,  he  is  excluded  from  re-ex- 
amination for  six  months. 

On  special  action  of  the  board  in  each  case,  oral  ex- 
aminations are  granted  to  applicants  who  cannot  read 
or  write,  or  who  claim  that  they  have  not  been  able  to 
understand  the  questions  or  to  express  themselves  in 
writing  commensurately  with  their  practical  knowledge 
of  the  work.  Men  who  have  failed  to  pass  the  written 
examination  through  difficulty  in  putting  their  ideas  on 
paper,  have  in  several  cases  been  able  to  convince  the 
license  board  of  their  practical  ability  and  familiarity 
with  the  code.  On  the  other  hand,  applicants  who  failed 
on  the  written  test  and  asked  for  an  oral  hearing,  have 
made  even  lower  grades  under  the  searching  inquiries 
of  the  practical  men  who  make  up  the  license  board. 

Some  Results  of  the  Licensing  Plan 

A  penalty  of  $50  is  prescribed  by  the  ordinance  for 
each  violation  in  doing  electrical  work  without  a  license 
or  for  failing  to  comply  with  the  requirements  of  the 
ordinance  and  code.  The  commis.sioner  of  gas  and  elec- 
tricity has,  under  the  ordinance,  the  power  to  order  the 
connection  of  electrical  defects  and  to  disconnect  and 
seal  the  supply  wires  and  apparatus  if  his  orders  are 
not  complied  with.  So  far  some  200  cases  have  been 
sent  to  the  corporation  counsel's  office,  and  in  most  of 
these  cases  the  conditions  to  which  objection  was  made 
have  been  promptly  corrected  upon  notice  from  the  cor- 
poration counsel  that  prosecution  would  be  begun  in  five 
days.  Hardly  one  case  in  twenty  has  been  allowed  to 
go  as  far  as  the  courts. 

Results  of  the  practical  usefulness  of  the  new  ordi- 
nance are  already  evident  in  the  reduced  number  of 
"violation  notices"  which  are  being  sent  out,  for  the 
number  of  these  notices  has  been  actually  decreased  by 
one-half  since  the  enaction  of  the  ordinance.  Correc- 
tions of  violations  are,  in  general,  made  promptly.  For 
the  first  time,  a  comprehensive  list  of  the  firms  and 
individuals  who  do  electrical  work  in  the  city  is  now 
available,  and  responsibility  for  improper  work  can  be 
quickly  and  definitely  placed. 

The  $50  penalty  clause  has  impressed  alacrity  on  all 
persons  who  do  wiring  work,  in  making  themselves 
known  to  the  proper  city  authorities,  and  all  such  work 
which  now  goes  in  can  be  safely  counted  to  be  the  work 
of  persons  thoroughly  familiar  with  the  code  require- 
ments. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


"It's  An  111  Wind"  That  Sells  No  Vacuum 

Cleaners 

During  last  month  several  very  severe  sand  storms 
occurred  at  Colorado  Springs,  Col.  Fine  dust  was  blown 
into  rooms  and  buildings,  coating  carpets  and  floor  cov- 
erings. No  sooner  had  the  first  of  these  sand  storms 
abated  than  the  Colorado  Springs  Light,  Heat  &  Power 
Company  took  advantage  of  the  situation  to  feature  its 
vacuum  cleaners  for  ridding  the  carpets  and  rugs  of 
the  effects  of  the  storm,  and  so  successfully  was  the 
proposition  advertised  that  twenty  vacuum  cleaners  were 
sold  as  a  result. 


Daily  Cooking  Demonstrations  in  Milwaukee 

Exclusive  Electric-Range  Store 

The  Milwaukee  Electric  Railway  &  Light  Company 
has  opened  an  electric-range  display  kitchen  and  demon- 
stration room  and  has  begun  in  earnest  a  campaign  to 
place  electric  ranges  in  Milwaukee  homes.  The  show- 
room used  for  this  range  exhibit  is  provided  with  a 
completely  equipped  kitchen  for  the  use  of  the  two 
domestic-science  demonstrators  who  are  employed  con- 
tinuously in  the  store.  One  of  the  demonstrators  lec- 
tures at  3  o'clock  each  afternoon  and  cooks  various  foods 
and  distributes  them  among  the  visitors.  The  applica- 
tion of  the  electric  range  to  various  cooking  methods 
is  demonstrated  and  the  advantages  over  other  means 
of  cooking  are  pointed  out.  General  Electric,  Hughes, 
Westinghouse,  Simplex  and  other  ranges,  each  in  sev- 
eral styles,  are  on  display  in  the  room,  and  two  of  them 
are  connected  up  for  use  in  doing  the  cooking  and  bak- 
ing. When  the  store  was  opened  the  company  sent  out 
invitations  to  its  customers  announcing  the  daily  lec- 
tures.     At   the    same   time   newspaper   advertisements 


EXCLUSIVE  ELECTRIC  RANGE   SALESROOM   AT   MILWAUKEE 

announced  the  opening,  and  a  large  amount  of  space  has 
since  been  regularly  used  to  advertise  electric  cooking. 
The  cleanliness  and  convenience  of  the  electric  range 
have  made  it  particularly  popular  with  apartment-house 
owners  and  tenants.  All  ranges  are  sold  at  a  price 
which  covers  the  necessary  wiring  installation  and  in- 
sures the  range  being  set  up  ready  for  operation. 


Making  the  Electrical  Contractor's  Store 

Attractive 

In  planning  the  arrangement  of  their  new  salesroom 
at  Salem,  Ore.,  F.  S.  Barton  and  R.  D.  Barton,  who 
operate  an  electrical  contracting  and  supply-sales  busi- 
ness, took  care  to  make  the  impression  of  the  surround- 
ings on  the  business  visitor  as  agreeable  as  possible.  It 


THE    MIRRORED   DOORS   AT   THE   REAR   OF   THE    SALESROOM    OPEN 
INTO  CABINETS  WHERE  THE  MORE  UNSIGHTLY  STOCK  IS  KEPT 

is  the  policy  of  the  company  to  conduct  a  purely  elec- 
trical store  and  not  to  cut  into  other  fields  of  mer- 
chandising than  those  that  are  purely  electrical.  For 
example,  no  gas  fixtures  are  sold  by  this  Salem  firm  and 
automobile  accessories  are  handled  only  so  far  as  they 
are  electrical.  The  slogan  of  the  store's  advertising  is 
"If  it's  electric,  come  to  us." 

All  appliances  are  exhibited  in  well-built  showcases. 
Good  pictures  line  the  walls,  and  a  number  of  hand- 
some lamps  and  domes  displayed  throughout  the  sales- 
room make  the  interior  inviting.  The  mirrored  doors 
shown  at  the  rear  in  the  illustration  open  into  cabinets 
where  the  more  unsightly  stock  is  kept.  Behind  the 
wooden  partition  is  the  fixture  room,  while  in  the  base- 
ment are  the  stock  room,  the  repair  shop  and  the 
storage-battery  department. 


The  Economy  and  Safety  of  Electric  Brooders 

At  the  recent  meeting  of  the  New  England  Section, 
N.  E.  L.  A.,  it  was  stated  that  electricity  at  3  cents  per 
kilowatt-hour  is  cheaper  for  use  in  heating  chicken 
brooders  than  kerosene  oil.  A  120-egg  incubator  will 
consume  from  36  to  42  cents'  worth  of  energy  in  hatch- 
ing its  contents.  W.  H.  Blood,  Jr.,  insurance  expert  of 
the  National  Electric  Light  Association,  said  in  this 
connection  that  kerosene  invalidates  the  insurance  on  a 
farmer's  residence  if  a  lamp-operated  brooder  is  left  in 
service  in  the  cellar,  and  that  many  disastrous  fires  have 
resulted  from  this  cause.  The  electric  brooder,  there- 
fore, offers  the  central  station  an  excellent,  even  if  a 
small,  night  load. 
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A  Washing  Machine  Sales  Contest  on  the 
Pacific  Coast 

ivel  price  contest  for  washing  machine  sli 
been  inaugurated  among  the  properties  oi  the  Pacific 
Powei  A  iivh!  Company  in  Bmall  towns  In  Oregon  and 
\\  hington  bj  J.  E2.  Davidson,  vice-presideni  and  gen 
era]  manager.  The  plan  contemplates  the  award  of  cash 
•  local  branches  and  employees  who  make  the 
best  selling  records  between  now  and  Maj  30. 

ish  prize  of  $50  Is  offered  to  thai  branch  office 
which  sells  the  largest  cumber  of  machines  as  compared 
with  its  total  number  of  customers.  'Phis  condition 
automatically  puts  the  large  and  small  offices  on  a  basis 
of  equality.  No  office  will  be  eligible  for  the  prize  un- 
less it  sells  machines  to  the  number  of  1  per  cent  of  its 
customers.    Thus  a  branch  with  800  customers  will  have 

to  Bell  eight  machines  before  it  can  qualify  in  the  com- 
petition,  although,   of  course,    machines   sold   to  qualify 

count  in  the  final  record. 

Half  of  the  prize  will  be  paid  to  the  local  manager. 
The  other  half  will  be  used  by  employees  in  any  man 

ner  they  wish,  or  will  be  divided  among  the  employees 
doing  the  best  sales  work  according  to  the  judgment  of 
the  local  manager.  No  money  will  be  paid  to  new-busi- 
ness solicitors. 

In  addition,  a  cash  prize  of  $15  will  be  paid  to  the 
new-business  solicitor  who  makes  the  best  sales  record 
on  the  entire  system.  To  win  this  prize  at  least  ten 
machines  must  be  sold.  A  similar  cash  prize  will  be 
paid  to  the  employee  other  than  a  solicitor  who  sells 
the  most  machines,  provided  that  he  disposes  of  at  least 
five. 


Rubber  Stamps  as  an  Aid  in  Billing 

The  Southern  Illinois  Light  &  Power  Company  of 
Hillsboro,  111.,  has  found  that  a  set  of  rubber  stamps  is 
a  great  aid  in  making  out  electric-service  bills  for  resi- 
dence customers.  The  company's  system  of  charging 
is  based  on  a  simple  sliding  scale  of  rates  so  that  it  is 
only  necessary  to  provide  rubber  stamps  for  the  amounts 
of  electricity  which  are  most  commonly  met  with  in 
making  out  the  bills.  There  is,  for  example,  a  stamp 
for  customers  using  16  kw.-hr.  It  carries,  besides  the 
figures  "16  kw.-hr.,"  the  price  per  kilowatt-hour,  the  re- 
sult of  the  multiplication,  the  amount  of  the  prompt- 
payment  discount,  and  the  result  of  the  subtraction  or 
the  net  bill.  W.  F.  Corl,  superintendent  for  the  com- 
pany, in  mentioning  the  use  of  the  stamps  before  the 
convention  of  the  Illinois  State  Electric  Association, 
declared  that  the  stamps  saved  both  time  and  money. 
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MARBLE    MACHINE    DRIVEN    BY    15-HP.    MOTOR 

Long-Hour  Motor  Drive  in  the  Manufacture 

of  Monuments 

Among  the  long-hour  loads  served  by  the  New  York 
&  Queens  Electric  Light  &  Power  Company,  Long  Island 
City,  N.  Y.,  is  the  15-hp.  motor  installation  of  Joseph 
Scharf  &  Brother,  which  converts  into  tombstones  build- 
ing stones  that  have  been  taken  from  dismantled  build- 
ings. When  such  structures  are  to  be  torn  down  there 
are  a  number  of  dealers  who  make  it  a  practice  to  buy  up 
the  good  stones  left  in  the  foundations.  This  material 
is  purchased  by  the  Scharf  brothers,  who  polish  the 
marble  and  make  it  into  monuments. 


Flood-Lighting  of  the  New  Hill  Building, 

St.  Paul,  Minn. 

For  the  night  illumination  of  the  new  thirteen-story 
Hill  Building  in  St.  Paul,  Minn.,  a  battery  of  sixty 
lamps  and  reflectors  has  been  mounted  on  a  framework 
on  the  roof  of  the  two-story  building  diagonally  across 


FLOOD  LIGHTING   THE    NEW    HILL   BUILDING,    ST.    PAUL,    MINN. — THE   BANK    OF   SIXTY   PROJECTOR   LAMPS   AND   THE    HUGE   OFFICE 

STRUCTURE  AS  IT  APPEARS  ILLUMINATED  AFTER  NIGHTFALL 
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the  street  intersection.  Despite  the  comparatively 
great  distance  of  projection,  the  installation  has  proved 
very  successful,  although  comment  has  been  made  that 
the  lighting  units  themselves  present  an  unattractive 
daylight  appearance.  The  building  houses  the  offices 
of  the  several  J.  J.  Hill  properties,  and  is  supplied  with 
energy,  for  lamps  and  motors  as  well  as  for  the  flood- 
lighting, by  the  Consumers'  Power  Company  of  St.. 
Paul. 


How  a  Flood-Lighting  Salesman  Demonstrates 

His  Wares 

A  salesman  who  visits  central  stations  and  electrical 
contractors  in  the  Middle  Western  States  to  sell  flood- 
lighting equipment  and  other  reflectors  has  developed  a 
novel  selling  idea.  Upon  arriving  in  a  town  he  selects 
his  hotel  room  with  care  so  that  some  lightable  surface, 
such  as  a  billboard,  an  unlighted  sign  or  an  attractive 
building,  will  be  opposite  the  window  of  his  room.  Once 
in  his  room,  he  unlimbers  his  equipment,  connects  it  to 


FLOOD   LAMP   MOUNTED   ON    A   TABLE    IN    A    HOTEL   ROOM    READY 
TO  LIGHT  A  BILLBOARD  ACROSS  THE  WAY 

a  lamp  socket,  aims  it  at  the  dark  billboard  across  the 
way,  turns  on  the  switch  if  dusk  is  approaching,  and 
goes  out  to  hunt  a  sign  painter.  From  the  painter  he 
secures  a  long,  narrow  sign  bearing  the  legend  "Lighted 
with  one  projector"  or  some  similar  phrase.  This  sign 
he  hangs  on  the  billboard  or  other  surface  in  such  a 
position  that  it  will  not  interfere  with  the  other  signs 
or  be  in  the  way.     Then  he  is  ready  for  a  customer. 

Long  before  he  is  ready,  however,  he  generally  has 
several  "prospects"  and  a  group  of  interested  onlookers, 
for  the  sight  of  a  baby  searchlight  playing  its  beam  on 
a  formerly  dull  and  uninteresting  billboard  is  some- 
thing to  incite  curiosity  and  interest.  So,  when  he 
gets  his  central-station  friend,  together  with  one  or 
two  of  the  town's  prominent  business  men,  to  come  to 
the  hotel  to  see  the  demonstration,  he  has  no  trouble 
in  proving  that  a  flood-lighted  sign  will  be  read  by 
every  passerby  or  that  a  flood-lighted  building  will  at- 
tract attention. 

This  salesman's  method  of  mounting  his  demonstra- 
tor lamp  is  also  unusual.  The  base  of  the  lamp  is  at- 
tached with  wood  screws  to  a  pair  of  boards  which  are 
hinged  so  that  they  can  be  swung  apart  like  the  leaves 
of  a  book.  They  can  be  held  apart,  to  give  the  lamp  ele- 
vation above  its  support,  by  a  door  hook  such  as  is  or- 
dinarily used  on  screen  doors.  Portions  of  the  boards, 
which  are  provided  with  end  braces  to  prevent  split- 
ting or  warping,  have  been  cut  away  to  decrease  the 
weight  of  the  outfit  and  to  provide  convenient  hand- 
holds for  carrying  the  equipment. 


Some  Show- Window  Axioms  Applied  to 
Electrical-Appliance  Displays 

The  elementary  principles  of  advertising  which  apply 
to  show-window  decorating  may  be  summed  up  in  three 
words,  "Attract,  interest,  hold,"  declared  H.  Thurston 
Owens  in  a  talk  on  window  displays  before  the  em- 
ployees of  the  Westchester  Lighting  Company,  Mount 
Vernon,  N.  Y.  "The  design  and  arrangement  will  at- 
tract attention,"  continued  Mr.  Owens,  "charm  or  time- 
liness will  hold  the  interest,  and  a  useful  application 
well  demonstrated  will  create  desire. 

"When  you  have  something  to  sell  by  means  of  a 
window  display,  you  have  four  problems:  First,  con- 
vince yourself  what  it  will  accomplish  and  how.  Second, 
arrange  it  in  your  window  so  that  its  usefulness  is 
demonstrated.  Third,  complete  the  scene  by  making 
the  setting  harmonious  and  pleasing  with  suitable  fur- 
nishings, etc.  Fourth,  add  something  that  will  attract 
attention,  such  as  color  arrangement  or  motion.  You 
see  we  have  worked  our  problem  backward  and  in  this 
way  made  sure  of  the  final  result,  desire.  This  is  the 
one  of  real  importance." 

Choosing  the  Subject  of  the  Display 

"A  good  story  is  worth  telling  twice,"  continued  the 
speaker.  "What  story  can  we  repeat  with  the  best 
result?  (1)  The  one  that  tells  about  the  article  your 
company  is  pushing  at  the  time;  (2)  about  a  seasonable 
article;  (3)  about  one  that  has  some  news  value;  (4) 
about  an  article  that  is  offered  at  a  reduced  price;  (5) 
about  something  that  is  to  be  increased  in  price. 

"The  lighting  of  the  show  window  should  be  a  model, 
both  as  to  arrangement  and  as  to  the  hours  of  burning. 
It  should  represent  your  ideas  as  to  what  others  in  your 
community  should  have. 

"Be  careful  not  to  waste  light,  for  if  you  do  your 
neighbors  will  immediately  say  that  you  can  afford  to 
'light  up,'  because  it  costs  you  nothing,  but  it  would 
be  too  expensive  for  them. 

DON'TS  FOR  THE  WINDOW  DESIGNER 

"Don't  try  to  sell  fifty-seven  varieties  at  one  time. 

"Don't  lose  business  by  not  making  apparent,  by 
means  of  a  price  tag,  whether  your  prospective  cus- 
tomer can  afford  to  buy  the  appliance. 

"Don't  forget  that  people  are  interested  in  what 
electricity  will  do  for  them. 

"Don't  hope  to  sell  anything  by  using  a  moving  de- 
vice that  does  not  accomplish  something  useful. 

"Don't  fail  to  change  your  window  display  every 
week. 

"Don't  offer  an  old  type  of  appliance  as  an  example. 
These  old  styles  make  excellent  goods  for  reduced  price 
and  off-season  sales. 

"Don't  fail  to  put  signs  in  the  window  telling  what 
the  appliance  will  do  for  the  prospective  purchaser." 


Electric  Irrigation  During  the  "Hopeless  Valley" 

of  the  Central -Station  Load  Curve 

The  value  of  electric  pumping  for  the  irrigation  of 
New  England  market  gardens  was  emphasized  at  the 
recent  convention  of  the  local  N.  E.  L.  A.  section. 
Eugene  Carpenter  of  the  Vineyard  Lighting  Company, 
Oak  Bluffs,  Mass.,  said  that  irrigation  by  central-station 
energy  is  contemplated  for  the  coming  season  in  con- 
nection with  the  strawberry  crop.  One  acre  irrigated 
will  produce  as  much  profit  as  three  non-irrigated  acres. 
With  electric  irrigation  it  is  estimated  that  90  per  cent 
of  the  strawberry  crop  can  be  saved,  while  without  this 
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in  farmer  will  do  well  to  save  10  per  cent    Th« 
■  time  for  i  rvice  ti  between  11  p.  m.  end  daj 

light,  which  la  during  the  "hopeleei  veiley"  of  the 
i  Ion  load. 

Herd  of  the  Edison  Electric  Illuminating  Corn 
pain.  Boeton,  said  that  electric  pumping  on  the  "mil 
nergy"  rate  of  the  company  has  made  the 
market  gardener  in  tin-  Boeton  suburban  territory  who 
purchases   central-station   energy    Independent    of   the 

weather.     At  .">  rents  per  kilowatt-hour  the  animal  cost 

of  such  irrigation  runs  in  one  representative  10  acre 

place  at  from  $86  to  $40.  A  8-hp.  motor  sullices,  and 
there  ll  :i  minimum  meter  charge  Of  only  76  cents  per 
month.  Small  single-phase  motors  are  very  useful  in 
this  work,  and  there  is  a  field  for  the  employment  of 
second-hand  leaky  pipe  in  water  sprinkling. 


Does  Your  Customer  Know  About  the  Conve- 
nience and  Possibilities  of  Multipoint 
Control  of  His  Lamps  ? 

In  seeking  more  already-built  houses  to  wire  the  elec- 
trical contractor  must  not  overlook  the  fact  that  dwell- 
ings in  which  electricity  has  already  been  installed  of- 

\    HINT   FOE   THE  ELF.CTRICAL  CONTRACTOR— SOME  CASES 
Will  K!     MULTIPOINT   CONTROL  OF   LAMPS   IS   OF   ADVANTAGE 


Lamps  in 

l'irst  Switch  at 

Second  Switch  at 

Third   Switch    at 

Hall 
Paanse 

Corridor 
Staircase 
Stain- 
Room  with  two 

Front  door 
Front  door 
One  end 
Hall 

Ground  floor 
First  door 

Foot  of  stairs 
Foot  of  stairs 
Middle 
Half  landing 
First  floor 
Second  door 

First  floor 
Kitchen  door 
Other  end 
First  floor 
Second  floor 
Fireplace    or    else- 
where 
Third  door 

doors 
Room     with     t 

liree 

First  door 

Second  door 

doors 
Bedroom   with 

doors 
Bedroom    with 

door 
Office     with     t\ 

doors 
Shop 
Garden 

Carriage  drive 

two 

First  door 

Second  door 

Bed 

one 

Door 

Dressing  table 

Bed 

ro 

First  door 

Second  door 

Desk 

Front  counter 
Garden  door 

House 

Back  counter 
Greenhouse  or 

workshop 
Lodge 

Inner  room 
Garage 

Garage 

fer  splendid  opportunities  for  profitable  wiring  jobs  in 
making  extensions,  installing  baseboard  and  wall  out- 
lets, and  facilitating  the  control  of  lamps  through  three- 
point  and  four-point  switches. 

Few  homes  are  there,  indeed,  where  two  or  three  mul- 
tipoint control  circuits  could  not  be  installed  to  the 
everlasting  convenience  of  the  housewife  and  the  house- 


hold. The  layman,  of  course,  knows  nothing  about  three- 
point    and   four-point  switches,  and,  to  avail  himselj    of 

these  conveniences,  needs  in  most  eases  only  the  sugj 

t  ion  from  the  contractor  who  can  visualize*  the  conve- 
niences of  upstairs  and  downstairs  switches  for  the  hall 
lamps,  switches  at  the  ends  of  corridors  and  halls,  and 
at  the  doors  of  looms  entered  from  two  or  more  sides, 
etc.  Some  of  the  possibilities  in  this  direction  are  tab- 
ulated here  and  suggest  opportunities  for  many  desir- 
able wiring  jobs  in  already-wired  homes. 


A    "Free"    Electric    Iron    with    Each   $2.50 

Purchase  of  Electric  Service  in  Advance 

The  Quattlebaum  Light  &  Ice  Company  of  Conway, 
S.  C,  recently  distributed  among  its  customers  adver- 
tisements announcing  that  electric  irons  would  be  given 
away  free  at  a  demonstration  of  electrical  appliances 
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"ELECTRICITY  CARD"   SOLD  FOR  $2.50  AND  ACCOMPANIED   BY   A 
FREE   ELECTRIC    IRON 

to  be  held  in  the  town.  The  gratis  presentation  of  these 
electric  irons  was  accomplished  with  the  aid  of  "elec- 
tricity tickets,"  one  of  which  is  reproduced  herewith. 
This  ticket,  good  for  16  kw.-hr.,  and  applicable  in  pay- 
ment of  bills  for  energy  consumed  in  excess  of  the  cus- 
tomer's minimum,  was  sold  to  the  customer  for  $2.50. 
To  the  purchaser  of  such  a  ticket  an  iron  was  given 
gratis,  so  that,  from  the  company's  standpoint,  assum- 
ing the  cost  of  the  ticket  to  meet  in  whole  or  in  large 
part  the  cost  of  the  iron,  the  expense  was  simply  the 
manufacturing  cost  of  the  energy  to  operate  the  iron 
during  the  first  month  or  two  of  its  use. 


"Baby  Week"  Electrical  Publicity  Suggests  an  All-Around-the-Calendar  Opportunity 


Nearly  every  establishment  in  Kan- 
sas City  handling  electrical  goods  par- 
ticipated in  the  opportunities  of  "Baby 
Week"  by  displaying  items  of  particu- 
lar use  in  the  nursery.  The  Electric 
Shop  of  the  Kansas  City  Light  &  Pow- 
er Company  was  especially  alert  in  this 
respect,  having  a  window  decorated  for 
the  occasion  and  using  large  space  in 
the  newspapers  to  call  attention  to  the 
devices  that,  from  the  manner  in  which 
they  were  pictured  and  referred  to,  were 
especially  designed  for  the  comfort  and 
protection  of  the  baby.  Included  in  the 
list  of  appliances  featured  in  the  "Baby 
Week"  advertising  were  electric  milk 
warmers,  immersion  heaters,  luminous 
radiators,  heating  pads,  and  even  vacu- 
um cleaners — the  last-named  appliances 
being  cleverly  linked  up  with  the  "Baby 
Week"  campaign  in  a  paragraph  telling 
how  a  sanitary  home  for  baby  results 
when  a  vacuum  cleaner  is  used. 


For  Babys  Sdtee 


The  Greatest  Handmaid  for  Baby-Electricity 


r  baby  winch  MOTHER  KNOWS  VILL 


WTH1P*  KVW6TX  rWHTBSrUtt 
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What  Baby   Really  Need*  Tie  UnireruJ  Electric  lawrma  Hater     Electric  Uettmt  tti  tkiieuu&etj;  Real 

*5~2     1 


bottle  it*;  the  other  for  heating 

healer    the    tppliir.ee  fulfill!  in 

lanfe  heating  \y,  p.nts  tfl  ,   fc.  minyte*     Paka— 

Copper  or  NkkeLSUQ. 


Get  Everything  for  Baby— Remember, 
Nothing    Down,  Plenty  of   Time   to  Pay-at 

THE  ELECTRIC  SHOP,  1500  Grand  Ave.  ESS 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


A  Winter  Vehicle  Used  by  Line  Patrolmen  in 

Snow  Trails  of  Wisconsin  and  Minnesota 

At  St.  Croix  Falls,  Wis.,  H.  M.  Byllesby  &  Company 
operate  a  hydroelectric  plant  which  supplies  a  large 
portion  of  the  energy  used  at  Minneapolis  and  at  St. 
Paul.  The  system  also  feeds  three  towns  in  Wisconsin 
and   six   towns    in    Minnesota.      The   lines    required   to 


FIG.    1 


-CONSTRUCTION    OF    SLEDMOBILE    FOR    USE    IN     NARROW 
PATHS    MADE    BY    SLEIGH    RUNNERS 


serve  these  communities  operate  at  6600  volts  and  are 
about  38  miles  long.  In  summer  automobiles  are  used 
in  patrolling  these  lines,  but  this  winter,  owing  to  the 
unusual  accumulation  of  snow,  it  has  been  necessary 
to    adopt    another   transportation    method,    because   the 


•■— -  ¥ 


FIG.  2 — REAR  OF  VEHICLE  SHOWING  HOW  NARROW-GAGE  DRIVING 
WHEELS    FIT    TRACKS    OF    SLEIGHS 

farmers  in  this  district  use  bobsleds  having  a  nar- 
rower gage  than  that  now  standardized  for  automo- 
biles. The  broken  paths  produced  by  the  sleigh  runners 
are  very  close  together,  and  outside  of  these  parallel 
trails  the  snow  has  been  too  soft  to  support  the  weight 
of  a  car. 


To  surmount  the  difficulty  a  Ford  automobile  has 
been  equipped  with  a  new  rear  axle  drive  shaft  and 
differential.  This  rear  axle  was  shortened  20  in.  to 
make  the  gage  of  the  wheels  fit  the  sleigh  tracks.  A 
new  rear  spring  was  also  fitted  over  the  rear  axle.  The 
front  axle  was  removed  and  a  bolster  and  sled  were 
sustituted  for  it  as  shown  in  the  accompanying  illus- 
tiation.  The  standard  body  was  removed,  because  with 
the  narrower  gage  the  wheels  would  not  clear  it.  The 
body  shown  is  of  rough  board  construction — built  for 
the  trial  trip.  The  sledmobile  has  been  in  such  con- 
stant use  since,  however,  that  there  has  been  no  op- 
portunity to  improve  the  appearance  of  the  body.  This 
car  has  covered  90  miles  in  one  day  when  no  other  means 
of  transportation  except  horses  was  available. 


A  Method  of  Distributing  Energy  for  Street- 
Lighting  Installation 

Lamps  Energized  by  Series  Transformers  Buried  in  Earth  and 

Connected  by  Jute-Covered  Armored  Cables 

Laid  in  Trenches 

Aside  from  the  engineering  considerations  involved  in 
laying  out  the  demonstration  street-lighting  installa- 
tion in  Milwaukee,  Wis.,  outlined  in  the  March  18  issue 
of  the  Electrical  World,  the  system  is  interesting 
because  of  the  arrangement  of  distribution  circuits  and 
methods  of  maintaining  constant  current  in  the  series 
circuits  without  employing  constant-current  trans- 
formers. 

In  laying  out  the  distribution  system  the  city  was 
divided  into  sixty  practically  equal  areas,  each  area  to 
be  served  by  a  separate  circuit.  These  areas  are  so  ar- 
ranged that  the  boundary  lines  come  on  principal 
streets;  thus  the  lamps  on  the  opposite  sides  will  be  on 
different  circuits  so  that  the  possibility  of  total  inter- 
ruption to  lighting  on  the  main  thoroughfare  is  remote. 


Source  of  Energy 
Primary  Circuit 


IIO-Volt  Service  for 
Operation  of  Switch 


O    Electrically  Operated 
Time  Switch 


\-JArrester 


Ugh  tning  Arrester 
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FIG.    1- 


-DIAGRAM    SHOWING   METHOD   OF   SERVING   LAMPS   FROM 
SERIES  CIRCUIT 

Standard  high-grade  steel-taped  cables  with  the  addi- 
tion of  two  layers  of  impregnated  paper  over  the  lead, 
two  layers  on  the  outside  of  the  steel  tape,  and  a  jute 
coating  over  all  this  to  prevent  electrolysis,  is  used 
throughout  the  system.  The  additional  paper  layers  are 
spirally  wound  and  each  layer  is  reversed  in  direction. 
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i  in-  cable  [a  placed  In  the  parkwaj  through  the  major 
portion  of  the  citj  and  In  groove*:  In  the  Idewalk  or 
under  the  pavemenl    In   the  gutter  In  the  down  town 

rict.    in  the  parkwaj  it  la  placed  al t  16  In.  belovt 

the  surface  of  the  ground  without  any  conduit  or  other 
pill-  iccepl  under  street    and  allej  .  where  it  is 

carried  in  2  in.   iron  pipe  forced  under  the  pavemenl 


lie.    2      CONSTRUCTION    01     UNDERGROUND    CABLE 

The  layen  indicated  bs  numerala  are  constructed  ol  the  following  material! 

Lirated  jute;    2,  i»>>  layen  ol  impregnated  felt  paper,    ;!  and  I,  iteel  tape 

i  in   thick;   5,  two  layers  of  impregnated  felt  paper;   6,  lead  aheath  1    16  in. 

thick;  7,  saturated  double  layer  ol  ootton  tape;    6,  high-grade  rubber  insulation 

thick. 

without  disturbing  the  latter  by  means  of  hydraulic  pipe 
pushers. 

A  feature  of  the  distribution  system  is  the  method  of 
serving  constant-current  lamps  without  the  use  of  con- 
stant-current transformers.  The  scheme  adopted  is  in- 
dicated in  Fig.  1.  The  main  circuits  are  to  be  con- 
nected to  the  primary  distribution  system  of  the  Mil- 
waukee Electric  Railway  &  Light  Company  at  convenient 
points  through  primary  transformers  having  a  ratio  of 
approximately  1:1  and  a  rating  of  approximately  16 
k\v.  Several  taps  are  provided  on  these  transformers  so 
that  different  numbers  of  lamps  can  be  operated  there- 
from. To  begin  with,  the  primary  transformers  will 
operate  at  about  90  per  cent  full  load,  and  later,  when 
more  lamps  are  installed  in  accordance  with  the  ultimate 
lighting  plans,  other  transformers  will  be  added. 


FIG.   3 — LAMP  TRANSFORMER  INSTALLED   IN   GROUND  AT  FOOT 
OF   LAMP   POST 

The  secondary  of  each  primary  transformer  is  con- 
nected in  series  with  the  primary  coils  of  small  lamp 
transformers  buried  in  the  ground  at  the  base  of  each 
post.  The  secondaries  of  these  small  transformers  in 
turn  are  connected  with  their  respective  lamps,  these 
circuits  being  designated  as  "tertiary"  or  lamp  circuits 
and  grounded  on  one  side.     Owing  to  the  lamp  trans- 


formers and  the  cables  being  buried  underground,  no 
voltage  higher  than  that  of  th<'  secondary  circuit  of  the 

lamp  transformer  exists  above  ground.      In  n<»  case  does 

i  in    exceed  40  volte. 

In  BOme  instances  where  it.  is  necessary  to  route  a 
Circuit  around  a  parkway  it  is  made  a  loop  in  itself 
and  connected  to  the  main  circuit  through  a  trans- 
former.     This   is  done  because  of  the  saving  possible  in 

the  cable  on  account  of  the  lower  voltage  required  for 

the  smaller  number  of  lamps,  and  is  a  matter  of  bal- 
ahcing  the  cable  saving  against  the  transformer  losses. 
If  the  loop  is  more  than  approximately  240  ft.  long,  it 
is  cheaper  to  put  in  another  transformer.  When  this 
is  done,  the  special  transformer  is  connected  in  series 
with  the  primary  coils  of  the  lamp  transformers,  thus 
making  the  circuit  up  each  post  the  "quaternary." 
The  primary  transformers  are  mounted  on  poles  at 


FIG.    4 — ONE   OF   THE   TWELVE    TESTING    STATIONS 

convenient  points,  and  their  secondaries  are  connected 
through  a  riser  pipe  with  the  underground  steel-taped 
cable.  The  primary  side  is  connected  to  the  electric- 
service  company's  distribution  system  through  oil 
breakers,  which  protect  the  circuits  from  overloads. 
Provision  is  also  made  on  the  poles  for  mounting  watt- 
hour  meters  and  a  recording  voltmeter,  the  latter  for 
determining  if  the  voltage  regulation  is  within  the  lim- 
its required.     The  primary  and  lamp  transformers  for 

LAMP  TRANSFORMER  SIZES  FOR  VARIOUS  WATTAGE  LAMPS 


Candle-power 

Voltage,  watts 

Amperage 

100 

71 

6.6 

250 

162 

6.6 

400 

256 

6.6 

600 

282 

20.0 

1000 

450 

20.0 

the  demonstration  circuit  were  supplied  by  the  Kuhlman 
Electric  Company. 

The  lamp  transformers,  which  are  a  multiple-series 
type  housed  in  a  6-in.  by  4-in.  by  6-in.  pressed-steel  box, 
are  set  in  a  concrete  pocket  provided  beside  each  light- 
ing post  and  are  T-connected  to  the  lamp.  The  space 
around  the  transformer  in  the  concrete  is  then  filled 
with  compound,  as  is  also  the  space  inside.  The  lamp 
transformers  are  designed  so  that  they  will  automatic- 
ally compensate  for  lamp  outages  by  virtue  of  their  high 
no-load  reactance.    Thus  the  current  in  the  main  circuit 
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is  maintained  practically  constant,  even  when  one  or 
several  lamps  burn  out,  without  the  use  of  constant- 
current  transformers.  Th<j  sizes  of  lamp  transformers 
required  for  different  candle-powers  of  lamps  are  indi- 
cated in  the  accompanying  table. 

The  lamp  transformers  on  all  two-bracket  poles  con- 
tain two  separate  sets  of  coils,  the  secondaries  of  which 
are  connected  to  a  three-wire  cable  extending  up  the 
post  to  the  lamp,  thus  providing  a  wire  for  each  lamp 
and  common-return  circuit.  This  three-wire  system  is 
used  in  preference  to  connecting  the  lamps  in  series 
with  a  two-wire  secondary,  since  it  assures  continuity 
of  service  from  one  lamp  at  least  even  if  the  other  burns 
out. 

By  connecting  the  series  loop  circuits  with  the  main 
and  supplementary  primary-secondary  transformers 
and  ground,  as  shown  in  Fig.  1,  an  open  circuit  occur- 
ring in  one  section  of  loop  will  not  interrupt  service  in 
other  sections.  To  facilitate  inserting  test  instruments 
in  the  circuits  without  interrupting  service  Pemco  cir- 
cuit-opening jacks  are  provided  inside  the  lamp-posts 
at  twelve  points  on  the  demonstration  circuit.  Grounds, 
opens  and  other  faults  are  located  approximately  by 
observing  which  lamps  are  burning  and  which  are  not, 
and  then  definitely  by  means  of  an  exploring  coil  and  a 
telephone  receiver.  The  latter  operation  can  be  carried 
on  from  the  street  level  since  the  cables  are  buried  only 
15  in.  below  the  surface. 

The  Milwaukee  demonstration  street-lighting  system 
was  installed  by  Langstadt  &  Meyer  Construction  and 
Supply  Company,  Appleton,  Wis. 


Grip 


Construction  of   a   Cast-Bronze   Basket 

for  Pulling  Cable 

By  Ira  H.  Metzger 

Where  a  long  section  of  heavy  cable  is  to  be  pulled 
through  a  muddy  duct  or  a  duct  of  a  bore  only  slightly 
larger  than  the  diameter  of  the  cable,  the  ordinary 
woven  wire  cable  grip  often  fails.  The  reasons  for  its 
failure  are  that  the  diameter  of  the  cable  is  increased 
by  the  wire  of  the  grip  and  the  excessive  strain  has  a 
tendency  to  strip  the  lead  sheath  from  the  cable.    These 


fig.  1- 


-CABLE  GRIP,  SHOWING  PULLING  LOOP  AND  TAPERED  END 
FOR    SPREADING    CONDUCTORS 


difficulties  may  be  overcome  by  using  what  might  be 
termed  a  "basket  grip,"  which  is  shown  in  the  accom- 
panying illustrations. 

This  grip  may  be  cast  of  iron  or  phosphor  bronze.  The 
one  shown  here  is  suitable  for  pulling  cables  having  an 
outside  diameter  up  to  2%  in.  About  4  in.  of  the  lead 
and  insulator  is  cut  away  from  the  end  of  the  cable,  and 
the  bare  conductors  are  tinned  and  pushed  up  through 
the  basket.     The  conductor?  are  then  spread  in  the  up- 


per part  of  the  basket,  which  is  tapered  to  accommodate 
this  process,  and  molten  solder  is  poured  over  the  spread 
conductors.  After  the  solder  has  cooled  the  match-hooks 
attached  to  the  pulling  rope  are  hooked  through  the 
loop  of  the  basket,  and  the  cable  can  then  be  drawn 
through  the  ducts.  However,  if  the  duct  is  wet  or 
muddy,  it  is  best  to  preclude  the  danger  of  water  get- 


FIG.  2 — CONSTRUCTION  OF  A  CABLE  GRIP  SUITABLE  FOR  PULLING 
CABLES  UP  TO  2%   IN.  OUTSIDE  DIAMETER 

ting  into  the  cable  end  by  winding  a  good-quality  rub- 
ber-filled tape  around  the  lower  end  of  the  basket  and 
the  adjacent  lead  sheath  of  the  cable. 

If  the  cable  to  be  installed  is  single-conductor  instead 
of  multi-conductor,  the  basket  grip  is  equally  adaptable. 
The  method  of  procedure  is  similar  to  the  above,  and 
the  cable  can  be  prevented  from  slipping  out  of  the  bas- 
ket by  spreading  the  individual  strands  of  the  conduc- 
tor. 


How  to  Make  an  Inexpensive  Boiler-Front  and 

Stack  Paint 

Fred  Heimlecker,  engineer  of  the  power  station  for 
the  Urbana  &  Champaign  (111.)  Railway,  Gas  &  Electric 
Company,  has  found  that  the  following  recipe  produces 
a  paint  which  is  inexpensive  and  serviceable  on  boiler 
fronts  and  on  power-house  stacks: 

RECIPE   FOR  BLACK   POWER-HOUSE  PAINT 
40  gal.  coaltar,  5  lb.  resin, 

5  gal.  gasoline,  2  lb.  powdered  sugar  of  lead, 

6  lb.  litharge,  1  Qt.  or  more  turpentine, 
6  lb.  plaster  of  paris.                           0  lb.  to  10  lb.  graphite. 

In  making  up  the  paint  the  litharge  and  the  plaster 
of  paris  are  mixed  with  one-half  the  gasoline.  This 
mixture  is  then  added  to  the  coaltar.  Next  the  resin 
and  the  sugar  of  lead  dry  are  mixed  and  sifted  into  the 
liquid  mixture,  and  to  this  the  turpentine  is  added  in 
such  quantities  as  are  desired  for  slow  or  rapid  drying. 
Then  the  graphite,  which  may  be  used  to  make  the  paint 
glossy,  is  mixed  with  the  remaining  gasoline.  Finally, 
all  of  the  ingredients  are  mixed  without  heat,  being 
stirred  continually  during  the  mixing  process  and  the 
stirring  kept  up  for  five  minutes  after  the  last  in- 
gredient has  been  added. 

Where  combination  gas  and  electric  properties  are 
operated  the  coaltar  can  be  secured  easily  from  the  gas 
works.  The  total  cost  of  the  paint  in  any  event,  accord- 
ing to  Mr.  Heimlecker,  should  not  exceed  40  cents  a 
gallon,  a  price  much  lower  than  is  generally  asked  for 
other  stack  and  boiler-front  paints.  At  Champaign 
(111.)  the  same  paint  is  also  used  for  coating  the  pipe 
lagging,  partly  because  it  is  inexpensive  and  partly 
because  the  black  color  does  not  show  dirt. 
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i  low     Metal    Lath,    Asb  it  i      (    menl     and 

Painted  Canvas  Were  Used  to  Stop  Air 

Leaks  in  Boiler  Settings 

In  order  t<>  stop  the  rush  of  excess  air  into  the  fur- 

der  boilen  In  the  plant  of  the  <  lanton   I  111.) 

A   Electric  Company,  II  was  decided  to  cover  the 

work    with    an    asbestos    cement.      As    the    beel 

medium  for  holding  the  cemenl  t<>  the  brickwork  pei 

manently   metal  lath  was  Belected.     After    ectiona  <>f 

these  stamped  metal  pieces  had  been  nailed  directly  to 

the  brick  and  had  been  covered  with  a  layer  of  the 

asbestos  cement,  the  entire  setting  was  covered  with 

canvas.    The  canvas  was  then  painted  with  asphaltum. 


A  Method  of  Reducing  Expense  of  Replacing 

Apparatus-Supporting  Insulators 

When  lightning  arresters,  knife  switches  and  the  like 
must  be  supported  <»n  insulators,  the  latter  are  usually 

provided    with    flat-topped    caps    which    are   cemented    to 

the  body  of  the  insulator.  When  insulators  of  this  con- 
struction break  down,  the  entire  unit  including  the  cap 
must  be  discarded,  making  the  maintenance  expense 
relatively  high.  Realizing  this  fact,  the  Georgia  Rail- 
wax  &  Power  Company  has  developed  some  cast-iron 
caps  which  can  he  readily  attached  to  or  removed  from 
ordinary  pin-type  insulators,  thus  making  it  necessary 
to  discard  only  the  insulators  when  they  break  down, 
for  the  caps  can  he  removed  and  attached  to  new  insula- 
tors.    As  shown  by  the  accompanying  illustrations,  the 


PARTS    OF    REMOVABLE    CAP-SUPPORTING    INSULATOR    AND    UNIT 
USED  BY  A  GEORGIA  COMPANY 

caps  are  equipped  with  four  equally  spaced  radial  set 
screws  which  are  drawn  up  when  the  cap  is  set  in  posi- 
tion so  that  they  grip  two  semi-circular  pieces  of  half- 
round  steel  set  in  the  tie-wire  groove  of  the  insulator, 
and  thus  securely  attach  the  cap  and  insulator.  Between 
the  half-round  steel  pieces  and  the  wire  groove  is  placed 
a  lead  gasket,  which  prevents  the  insulator  being 
cracked  when  the  set  screws  are  drawn  up.  This  scheme 
of  fastening  caps  to  insulators  was  developed  under  the 
direction  of  E.  P.  Peck,  superintendent  of  tests  and  re- 
pairs. 


A  New  "  Kick  "  Against  Electrolysis 

Complaints  from  water  and  gas  companies  of  pipe 
destruction  by  electrolysis  are  familiar  to  central-station 
companies,  but  in  Huntington,  N.  Y.,  the  water-works 
company  has  another  reason  for  objecting  to  return 
currents  through  its  mains. 

Some  time  ago  the  water  company  had  occasion  to 
remove  a  section  of  pipe  in  order  to  install  a  T-connec- 
tion.  The  line  in  question  passed  under  the  tracks  of 
the  local  trolley  line,  where  no  electrolytic  action  had 
been  noted.    Several  laborers  were  engaged  in  the  work, 


and  when  one    action  of  pipe  was  removed,  causing  a 
break  In  the  hue,  a  small  electric  arc  was  drawn.    The 

man  who  had  hold  of  the  pipes  on  each  side  of  the  break 
experienced   a   shock,   and    his   excited    language   and   the 

unaccustomed  sight  of  the  arc  cau  ed  the  men  to  leave 
the  trench  and  refuse  to  continue  the  work.    The  ditli- 

CUlty  was  finally  BOlved  by   Using  a  section  of  wire  fi 

a  juniper  hetween  the  pipe  ends,  hut  considerable 
time  was  lost  in  persuading  the  laborers  to  return  to 

work. 


Obstacles  to  Installing  Water-Back  Overcome 

with  Oxy-Acetylene  Weld 

A  rather  ingenious  scheme  was  employed  recently  in 
replacing  a  leaky  water-back  at  the  generating  station 
of  the  Leavenworth  (Kan.)  Light,  Heat  &  Power  Com- 
pany, where  the  relative  positions  of  the  boilers  pre- 
vented inserting  the  new  water-back  in  the  usual  man- 


Honoi   Ooilers  Battery  of  Stirling  Boilers 
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FIG.    1 — RELATIVE   POSITIONS  OF   BOILERS 


ner.  The  boiler  in  which  the  water-back  was  leaking 
was  one  (No.  1)  of  a  battery  of  Stirling  boilers  which 
are  installed  next  to  and  only  4  ft.  from  the  wall  of 
another  boiler  (No.  3),  as  shown  in  the  accompanying 
diagram.  Removal  of  the  defective  water-back  was  a 
simple  matter.  It  was  cut  in  sections  and  taken  out 
through  the  hand-hole  at  a.  The  proximity  of  boiler 
No.  3  and  the  tubes  inside  boiler  No.  1  prevented  insert- 
ing the  new  water-back  through  the  same  opening  with- 
out enlarging  it  considerably,  and  this  was  objection- 
able. Furthermore,  owing  to  the  construction  of  the 
boiler  and  the  use  of  chain  grates,  it  was  impossible  to 
insert  the  new  water-back  through  the  front  boiler 
doors  since  the  arch  b  interfered.  Cutting  the  new 
water-back  in  half,  inserting  the  sections  through  hand- 
hold a  and  joining  them  with  pipe  fittings  was  tried, 
but  the  intense  heat  and  the  resulting  expansion  and 
contraction  during  the  operation  stripped  the  threads  of 
the  joint.     Finally,  another  water-back  was  cut  in  half, 


FIG.  2 — OBSTRUCTIONS  IN   BOILER  TO  INSERTING  WATER-BACK 

inserted  as  before  and  the  sections  joined  by  an  oxy- 
acetylene  welder.  This  installation  has  now  been  in 
service  for  more  than  a  month  without  developing  any 
defects,  which  seems  to  indicate  that  the  welded  joint 
solved  the  problem.  This  method  of  installing  the 
water-back  was  devised  by  Walter  Schwerin,  superin- 
tendent of  the  plant. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Illuminating  Engineering  in  Germany 

A  Report  of  the   Annual  Meeting   of  the    German   Illuminating 
Engineering  Society — Objective  Photometry  with  Photo- 
electric Cells— Scope  and  Improvements  of 
Illuminating  Engineering 

THE  second  annual  meeting  of  the  German  Illum- 
inating Engineering  Society  was  recently  held  at 
the  Reichsanstalt  in  Charlottenburg  near  Berlin, 
and  the  official  report  of  the  proceedings  is  published  in 
the  Elektrotechnische  Zeitschrift,  Jan.  13  and  20,  1916. 
President  Warburg  and  all  the  other  officers  were  re- 
elected as  it  was  pointed  out  that  any  changes  during 
war  times  were  undesirable.  The  society  has  now  250 
members. 

Hagen  presented  the  report  of  the  committee  on  the 
candle-power  unit.  The  first  endeavor  of  this  commit- 
tee has  been  to  find  out  exactly  the  means  by  which  in 
France,  England  and  the  United  States  the  unit  of  a 
candle-power  is  maintained  constant.  In  the  discussion 
Warburg  said  that  the  present  light  units  can  be  con- 
sidered only  as  tentative,  and  that  it  will  be  desirable 
to  replace  them  by  rational  units.  One  proposal  has 
been  to  base  the  unit  of  candle-power  on  the  radiation 
from  a  "black  body."  This  means  essentially  that  the 
temperature  is  to  be  fixed  and  rendered  reproducible. 
In  consideration  of  the  metallic-filament  lamps  a  high 
temperature  of  2000  deg.  C.  must  be  chosen.  To  fix  the 
temperature  Lummer  and  Kurlbaum's  method  has  been 
used,  by  which  the  total  radiation  is  reduced  by  an 
absorbing  medium  to  a  certain  fraction.  It  has  been 
found  that  at  2000  deg.  C.  a  temperature  increase  by 
1  deg.  corresponds  to  an  increase  of  candle-power  by 
0.5  per  cent.  If  it  is  specified  that  the  candle-power 
should  be  reproducible  within  0.5  per  cent,  the  tem- 
perature must  be  reproducible  within  1  deg.  C.  This 
has  been  accomplished.  The  investigations  are  being 
continued  and  a  new  type  of  "black-body"  radiator  is 
being  developed. 

Brodhun  presented  the  report  of  the  committee  on 
measuring  methods.  With  respect  to  the  rating  of 
lamps  there  was  a  great  difference  of  opinion  between 
the  members  of  the  committee,  but  finally  the  following 
agreement  was  reached:  A  lamp  may  be  rated  either 
according  to  the  mean  spherical  candle-power  or  the 
mean  lower  hemispherical  candle-power  or  the  mean 
horizontal  candle-power,  but  in  every  case  it  must  be 
clearly  stated  which  of  the  three  candle-powers  is  meant. 
From  a  purely  physical  viewpoint  the  mean  spherical 
candle-power  is  the  most  important,  but  for  practical 
reasons  it  has  so  far  been  inadvisable  to  give  up  entirely 
the  other  two  candle-powers.  The  committee  proposes 
that  whenever  the  mean  horizontal  candle-power  or  the 
mean  lower  hemispherical  candle-power  is  given  the 
conversion  factor  should  also  be  stated  by  which  the 
mean  spherical  candle-power  can  be  found.  With  re- 
spect to  a  second  subject  before  the  committee — that 
of  a  standardizing  method  of  measuring  illumination — ■ 
there  was  also  a  similar  discrepancy  of  opinion.  Some 
prefer  measurements  of  horizontal  illumination  and 
others  vertical  illumination,  and  it  must  also  be  decided 
at  what  height  over  the  ground  the  illumination  is  to 
be  measured,  etc.     A  third  subject  before  the  commit- 


tee is  automobile  lighting.  In  the  discussion  Warburg 
stated  that  standardization  rules  are  useful  only  if  they 
are  generally  accepted,  and  it  has  therefore  been  decided 
to  ask  the  secretaries  of  the  German  Association  of  Gas 
Engineers  and  of  the  German  Association  of  Electrical 
Engineers  to  co-operate  with  the  committee. 

Two  lectures  were  presented  at  the  meeting,  the  first 
by  Voege  on  recent  improvements  in  "objective  photom- 
etry" by  means  of  photoelectric  alkali  cells  and  their 
application  to  photometric  measurements.  Such  cells 
have  proved  useful  in  the  laboratory  whenever  a  series 
of  tests  have  to  be  made  with  the  same  lamp.  These 
photoelectric  cells  are  now  on  the  market  in  Germany 
at  the  price  of  $14.  Compared  with  each  other  these 
cells  still  show  differences  in  spectral  sensitiveness,  so 
that  for  each  cell  a  special  filter  would  be  strictly  neces- 
sary, but  for  the  comparison  of  similar  lamps,  such  as 
electric  incandescent  lamps  or  incandescent  gas  lamps, 
a  filter  which  permits  only  the  passage  of  green,  yellow 
and  red  is  sufficient  in  practice.  Directions  for  the  use 
of  these  cells  were  given.  The  author's  final  conclusion 
was  that  the  photoelectric  alkali  cell  has  proved  so  far 
quite  satisfactory  and  should  be  valuable  in  photometry. 
In  the  discussion  Warburg  thought  that  great  caution 
is  still  necessary  in  the  use  of  these  cells. 

The  second  lecture  was  held  by  Lummer,  who  spoke 
on  "aims  and  limitations  of  illuminating  engineering 
and  new  methods  for  the  determination  of  temperatures 
of  bodies  which  follow  the  radiation  laws,  and  especially 
the  sun."  From  experimental  and  theoretical  consider- 
ations he  concludes  that  a  higher  economy  than  53 
hefner  candles  per  watt  is  impossible  for  any  source  of 
light.  For  carbon  the  maximum  of  economy  is  8  hefner 
candles  per  watt,  which  is  reached  at  6750  deg.  abso- 
lute. For  tungsten  the  maximum  economy  is  9.2  hefner 
candles  per  watt  and  is  reached  at  5900  deg.  absolute. 
It  cannot  be  surpassed,  since  with  increasing  tempera- 
ture the  surface  brightness  increases  but  ratio  of  the 
same  to  total  radiation  decreases. 

There  are  different  purposes  of  illuminating  engineer- 
ing. The  first  would  be  to  use  a  radiator  which  follows 
the  radiation  laws  and  operate  it  at  as  high  a  tempera- 
ture as  possible.  A  second  aim  would  be  to  devise  an 
"ideal  radiator"  which  radiates  only  rays  of  wave- 
lights  within  the  visible  spectrum.  A  third  aim  would 
be  to  devise  a  "maximum  ideal  radiator"  which  does 
not  give  white  light,  but  yellow-green  light  of  that  part 
of  the  spectrum  for  which  the  sensitiveness  of  the  eye 
is  a  maximum. 


Generation,  Transmission  and  Distribution 

Equipment  and  Protection  of  Outdoor  High-Tension 
Substations. — L.  Lindley  Thompson  and  S.  Austen 
Stigant. — After  referring  to  the  advantages  of  out- 
door substations  and  the  districts  to  which  they  are 
suitable,  the  authors  deal  with  the  various  types  that 
are  available  and  with  the  details  of  equipment.  The 
points  that  are  particularly  discussed  are  the  protec- 
tion of  plant  against  the  effects  of  weather  and  protec- 
tion against  lightning  discharges.  In  conclusion,  some 
figures  are  given  of  cost. — London  Electrician,  Feb.  11, 
1916. 
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$r-Faetor   Diagram,    C.   .).   M.   Constancon. 
The  author  gives  i  diagram  for  finding  the  power  fac 
tor  of  b  three-phase  system  from  two  wattmeter  !«■.-•« i 
ings,  explains  How  the  diagram  is  used,  and  gives  Its 
theory.     Transactions  Smith  African  Inst.  Elec,  Eng 

ll.Trnil.ci-.    1915. 

Generators,   Motors  and  Transformers 

Wave-Shapes  Obtaining  with  Alternating-Current 
Generators  Working  under  Steady  Short-circuit  Con- 
ditions.— A.  K.  CLAYTON. — The  paper  deals  ill  detail 
with  the  aid  ion  of  single-phase  and  polyphase  alter- 
nators under  short-circulit  conditions.  Both  salient- 
pole  and  cylindrical-rotor  alternators  are  considered. 
Oscillographic  records  are  given  taken  during  short  - 
i  ircuit  tests  at  normal  lull  load  current.  For  a  salient- 
pole,  three-phase  machine  with  cylindrical  rotor  the 
curves  are  reproduced  in  Fig.  1.  Curve  1  shows  the  emf. 
induced  in  a  search  wire  placed  axially  along  the  arma- 
ture  surface;  curve  2  the  armature  current;  curve  3  the 
exciting  current;  curce  4  the  potential  difference  be- 
tween the  excitation  slip-rings  of  the  alternator.  The 
four  records  were  taken  on  the  same  film  by  means  of 
separate  exposures.  The  records  simply  give  the  wave- 
shapes  and  not  the  relative  phases  of  the  various  func- 
tions.   The  great  effect  of  the  armature  magnetomotive 


FIG.     1 — CURVES     FOR     SALIENT-POLE,     THREE-PHASE     MACHINE 
WITH   CYLINDRICAL  ROTOR 

force  upon  the  flux  is  made  obvious  by  the  importance 
of  the  ripples  due  to  the  spacing  of  the  rotor  winding. 
The  reactance  of  machines  of  this  type  is  small,  and 
the  ratio  of  the  normal  excitation  magnetomotive  force 
to  the  normal  armature  magnetomotive  force  is  low. 
As  a  result  the  fundamental  harmonic  of  the  armature 
magnetomotive  force  is  but  slightly  smaller  than  that 
of  the  main  magnetomotive  force.  The  relative  ampli- 
tudes of  the  first,  third,  fifth,  seventh  and  ninth  har- 
monics for  the  emf.  wave  are  in  the  ratio  of  100  to  375 
to  132  to  73  to  110.  The  analysis  of  the  curves  shows 
the  striking  manner  in  which  the  importance  of  the 
higher  harmonics  is  increased  owing  to  the  great  re- 
duction in  the  value  of  the  fundamental.  The  paper 
is  to  be  concluded. — From  the  Journal  of  the  (Brit.) 
Inst.  Elec.  Eng.,  reprinted  in  abstrat  in  London  Elec- 
trician, Feb.  25,  1916. 

Inclosed  Cadmium-Vapor  Lamp. — H.  J.  S.  Sand. — A 
brief  abstract  of  a  British  Physical  Society  paper.  The 
lamp  is  similar  in  general  principle  to  the  well-known 
mercury  lamp.  It  is  constructed  of  quartz  glass.  To 
start  it  the  metal  is  melted  by  means  of  a  Bunsen  bur- 
ner and  the  arc  struck  by  tilting.  Before  introduction 
into  the  lamp  the  metal  is  freed  from  ox-ide  and  dissolved 
gases  by  a  special  process  of  filtration  while  at  the  pump. 
It  is  prevented  from  adhering  to  the  glass,  which  might 
lead  to  fracture,  by  the  presence  of  a  small  amount  of 
a  loose  powder  in  the  lamp.  The  lamp  gives  a  powerful 
light,  and  once  started  will  continue  burning  indefinitely. 
— London  Electrician,  Feb.  25,  1916. 

Rating  Incandescent  Lamps. — Ernst  Salomon. — A 
long  translation  in  abstract  of  his  German  paper,  ab- 
stracted some  time  ago  in  the  Digest,  in  which  he  ad- 


vocates the  rating  of  Incandescent  lamps  according  to 
watt       London  Electrician,  Feb,  -•">,  inn;. 

Installations,  Systems  and  Appliances 

Russia,    .1.  \n  iiniak. — After  Introductory  note    od 

the  commerce  of  Russia  with  other  countries,  the  author 
gives  statistical  tables  and  diagrams  on  the  imports 
into  Russia  Of  products  of  the  electrical  industry  before 
the  war.  lie  then  discusses  how  far  a  home  electrical 
industry  lias  already  been  developed  in  Russia,  why 
there  is  a  preponderance  of  German  electrical  products 
on  the  Russian  market,  and  in  what  respects  France  has 
been  behind  in  electrical  imports  to  Russia,  and  sug- 
gests some  remedies. — La  Revue  Elec,  Jan.  7,  1916. 

British  Electricity  Supply  Statistics. — The  annual 
statistical  table  of  British  electricity  supply  undertak- 
ings, giving  in  twenty-five  columns  concise  data  on  the 
history,  generating  equipment,  distribution  system  and 
rates  charged  for  564  supply  stations  in  the  British 
Isles.  The  number  of  stations  which  are  supplied  in 
bulk  has  increased  to  eighty-one.  The  stations  having 
a  plant  capacity  below  100  kw.  now  reach  a  total  of 
seventy-six.  There  has  been  a  large  increase  in  the 
number  of  stations  using  gas  or  oil.  Eighty-seven  sta- 
tions are  using  gas  plants  and  fifty-four  are  using  oil 
engines.  A  second  table  gives  information  on  sixteen 
electric  power  companies. — Supplement  to  London  Elec- 
trician, Feb.  18,  1916. 

Electric  Welding. — The  conclusion  of  the  long  illus- 
trated serial  giving  practical  notes  on  electric  welding. 
In  the  present  installment  "after-work"  after  the  com- 
pletion of  an  electric  weld  is  discussed,  and  finally  cur- 
rent supply,  regulation  and  consumption  are  dealt  with. 
"An  immense  variety  of  electric  machines  are  now 
available  to  meet  practically  any  needs.  One  or  other 
of  the  basic  systems — arc,  resistance  or  percussive 
welding — is  employed  in  each  case,  the  distinction  be- 
tween the  innumerable  machines  operating  in  each 
system  lying  in  such  important  mechanical  details  as 
jaw  opening  and  closing  gear,  upsetting  mechanism, 
contact  cooling,  and  general  arrangement  of  controls. 
The  art  and  science  of  electric  welding  have  been 
brought  to  such  perfection  that  there  are  few  metal- 
using  industries  in  which  electric  welding  does  not  or 
could  not  find  very  advantageous  application." — London 
Elec.  Review,  Feb.  18,  1916. 

Wires,  Wiring  and  Conduits 

Testing  of  Underground  Cables  with  Direct  Current. 
— An  account  of  the  discussion  which  followed  the  pa- 
per by  O.  L.  Record  recently  abstracted  at  length  in  the 
Digest.  B.  Welbourn  said  that  tests  at  the  works  on 
alternating-current  cables  should  be  alternating-current 
tests  and  the  cables  should  be  tested  for  dielectric  hys- 
teresis, but  after  laying  it  was  necessary  to  ascertain 
that  the  cables  had  not  been  mishandled;  the  joints 
should  be  tested,  and  that  was  where  the  direct-current 
test  might  find  great  application.  A.  P.  Trotter  said 
that  it  had  been  the  nominal  custom  to  test  for  half  an 
hour;  that  it  was  open  to  doubt  whether  the  half -hour 
was  really  wanted,  but  that  Major  Cardew  thought  it 
should  not  be  diminished.  A  test  at  the  working  pres- 
sure plus  10,000  volts  allowed  no  margin  of  safety.  Or- 
dinary surges  beyond  that  might  occur  any  day.  F.  C. 
Raphael  said  that  in  his  own  experience  there  was  n( 
need  to  test  very  long  cables  joined  up — they  could  b< 
divided  into  sections.  The  satisfactory  testing  of 
cable  after  laying  was  not  hopeless.  He  thought  the 
best  solution  was  Beaver's  proposal  to  use  a  cable  witt 
a  metal  sheath  a  little  way  under  the  lead  and  separatee 
by  a  thin  layer  of  insulation.  If  the  lead  were  affectec 
or  the  cable  flattened,  that  insulation  would  break  do-* 
That  naturally  increased  the  cost  of  the  cable.     It  was 
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possible  that  there  might  be  a  saving  of  money  by  em- 
ploying zinc  for  the  sheath.  Record's  apparatus  would 
come  in  frequently  for  testing  cables  when  alternating- 
current  apparatus  was  not  available  and  before  Beaver's 
sheath  method  was  universally  used.  E.  A.  Watson  de- 
scribed a  development  of  the  influence  machine  principle 
which  he  had  been  working  on.  It  was  an  attempt  to 
test  a  large  cable  at  150,000  volts  with  direct-current 
with  such  a  machine.  They  had  runs  of  130,000  volts 
for  half-an-hour  or  so,  but  the  machine  broke  down  by 
the  general  disintegration  of  the  ebonite.  Several 
speakers  said  that  the  use  of  direct  current  for  testing 
cables  was  not  new  but  rather  old. — London  Electrician, 
Feb.  18,  1916. 

Electrophysics  and  Magnetism 

The  Effect  of  Electric  Oscillations  on  the  Magnetic 
Properties  of  Iron  Investigated  by  the  Campograph. — 
J.  A.  Fleming  and  P.  R.  Coursey. — The  authors  dis- 
cuss the  effect  of  electric  oscillations  on  the  magnetic 
hysteresis  of  iron,  while  at  the  same  time  a  slowly  vary- 
ing magnetic  cyclical  force  acts  on  the  iron.  Broadly 
and  generally,  the  effect  is  as  follows:  When  the  cycli- 
cal magnetic  force  has  a  small  maximum  (H  =  1  about) 
the  effect  of  either  superimposed  damped  or  undamped 
oscillations  of  high  or  low  frequency  is  to  increase  the 
hysteresis  loss  and  to  promote  or  increase  the  magneti- 
zation at  the  extreme  ends  of  the  cycle.  If,  however, 
the  cyclical  force  has  a  larger  maximum  (H  =  8  or 
more),  then  the  general  result  is  to  diminish  the  hys- 
teresis loss.  Except  in  the  case  of  strong  currents  (10 
amp.  to  20  amp.)  sent  along  the  wire,  the  general  effect 
of  either  longitudinal  or  circular  alternating  magnetiz- 
ing force,  damped  or  undamped,  is  to  increase  the  mag- 
netization at  the  ends  of  the  cycle.  Experiment  shows 
that  mechanical  shocks  or  vibrations  act  very  much  in 
the  same  manner.  The  results  of  the  authors  may  be 
used  for  explanation  of  the  action  of  magnetic  detectors 
in  wireless  telegraphy. — London  Electrician,  Feb.  25, 
1916. 

Cathode  Fall  with  Glow  Currents  in  Oxygen  and 
Nitrogen. — W.  Neuswanger. — Skinner's  theory  of  the 
so-called  cathode  fall  in  gases  which  gives  a  general 
relation  between  the  fall,  the  current  density,  the  mean 
free  path  of  the  electron  and  the  distance  from  the 
cathode  to  the  point  of  minimum  potential  gradient  in 
the  negative  glow  has  been  corroborated  in  a  series  of 
experimental  results  with  hydrogen.  The  purpose  of 
the  present  author's  investigation  was  to  make  a  similar 
experimental  study  of  the  cathode  fall  in  oxygen  and 
nitrogen.  He  found  for  each  of  the  different  gases, 
hydrogen,  nitrogen  and  oxygen,  that  all  pressures  giv- 
ing the  normal  cathode  fall  have  the  same  number  of 
mean  free  paths  to  the  point  of  minimum  potential 
gradient  in  the  negative  glow  and  have  a  normal  cur- 
rent density  proportional  to  the  square  of  the  gas  pres- 
sure. With  normal  current  density  the  cathode  fall  is  a 
minimum.  As  the  current  density  is  increased  the 
immediate  cathode  fall  also  increases,  but  the  fall  over 
the  remaining  distance  to  the  negative  glow  decreases. 
This  decrease  in  the  gas  is  due  to  the  higher  ratio  of 
the  electron  current  from  the  cathode  to  the  total  cur- 
rent, which  reduces  the  distance  from  the  cathode  to 
where  the  negative  charge  in  the  gas  equals  the  positive. 
Finally,  the  difference  in  potential  between  the  cathode 
and  any  point  at  a  definite  number  of  mean  free  paths 
from  it  is  a  function  of  the  product  of  the  current 
density  into  the  square  of  the  mean  free  path  of  the 
electron,  i.e.,  a  function  of  the  ratio  of  the  current 
density  to  the  square  of  the  gas  pressure. — Phys.  Re- 
view, February,  1916. 

Thermo-Electricity. — A.  E.  Caswell. — From  the 
value  of  the  thermo-electric  power,  or  that  of  the  Peltier 


emf.,  between  two  metals  and  well-known  physical  con- 
stants the  ratio  of  the  concentrations  of  the  electrons 
in  the  two  metals  which  take  part  in  the  phenomena  of 
thermo-electricity  can  be  determined.  These  electrons 
are  identical  with  those  which  take  part  in  the  conduc- 
tion of  electricity  and  heat  in  metals.  The  conductivity 
ratios  of  two  metals  are  equal  to  the  ratio  of  the  prod- 
ucts of  the  mean  free  path  and  the  concentration  of  the 
electrons.  From  the  ratios  just  mentioned  it  is  possible 
to  determine  the  ratio  of  the  mean  free  paths  of  the 
electrons  in  the  two  metals. — Phys.  Review,  February, 
1916. 

Terrestrial  Magnetism — C.  Chree. — His  Kelvin  lec- 
ture delivered  before  the  (British)  Institution  of  Elec- 
trical Engineers  on  Lord  Kelvin  and  terrestrial  mag- 
netism. The  author  discusses  in  succession  the  secular 
change,  the  diurnal  variation  and  the  magnetic  dis- 
turbance.— London  Electrician,  Feb.  25,  1916. 

Electrochemistry  and  Batteries 

Baking  Carbon  Electrodes. — A  note  of  a  recent  British 
patent  (No.  3443,  1915)  of  G.  Mendheim  for  a  method 
of  baking  molded  carbon  electrodes  in  which  the  tar 
vapor  evolved  is  employed  as  fuel  for  the  baking  process. 
— London  Elec.  Eng'ing,  Feb.  24,  1916. 

Telegraphy,  Telephony  and  Signals 

Increasing  the  Traffic  Capacity  of  Telegraph  Lines 
by  Acoustic  Tuning. — A  fuller  illustrated  description  of 
the  multiplex  telegraph  system  of  Oscar  Srnka  noticed 
more  briefly  some  time  ago  in  the  Digest  from  an  Aus- 
trian paper.  He  uses  alternating  currents  of  different 
frequencies  on  the  same  line  and  tunes  each  receiving 
station  to  one  special  frequency.  The  sender,  receiver 
and  auxiliary  apparatus  at  each  station  are  connected  in 
series  with  each  other  and  with  the  line,  and  to  each  sta- 
tion is  allotted,  for  reception  purposes,  a  definite  al- 
ternating-current frequency.  The  frequencies  are  kept 
between  600  cycles  and  1100  cycles  per  second.  With  a 
difference  of  fifty  cycles  {i.e.  600,650,  etc.),  eleven  sta- 
tions per  line  are  possible 
between  these  limits,  and 
if  this  be  not  sufficient, 
fourteen  stations  can  be 
operated  by  reducing  the 
difference  in  frequencies 
to  forty  cycles.  As  re- 
ceiver a  "monotelephone" 
is  used,  as  shown  in  Fig.  2. 
A  steel  membrane  m  (1  or 
2  mm.  in  thickness)  rests 
on  three  fine  points  set 
120  deg.  apart  round  the 
nodal  line  of  the  funda- 
mental wave — i.e.,  on  a 
circle  of  diameter  equal  to 
0.68  multiplied  by  the 
A  powerful  magnet  M  has 


fig.  2- 


-"MONOTELEPHONE" 
RECEIVER 


diameter  of  the  membrane. 


an  iron  core  K  carrying  a  fine  wire  winding  s  of  200 
ohms  to  400  ohms  resistance.  The  core  K  is  hollow,  and 
to  it  is  connected  a  forked  tube  r  leading  to  the  telegra- 
phist's headpiece  receivers.  The  operator's  hands 
are  left  free,  and  the  monophone  is  protected  by  a  glass 
bell  jar.  The  membrane  supported  as  shown  in  Fig.  2 
responds  freely  only  to  its  natural  frequency,  which  de- 
pends on  the  diameter  of  the  membrane  and  remains 
constant  during  life.  The  tuning  of  the  receiver  is 
therefore  entirely  mechanical.  To  eliminate  the  neces- 
sity for  a  head-piece  receiver,  a  loud-speaking  mono- 
phone  may  be  built  on  the  principle  illustrated  in  Fig.  3, 
using  two  membranes  actuated  by  two  magnets  and  sup- 
ported respectively  on  cork  and  on  steel  points,  the 
lower  membrane  being  drilled  to  admit  the  pins  carry- 
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Ing  the  upper  membrane.    A  horn  with  telescope  tube 
for  acoustic  tuning  and  ■  thin  elaitic  diaphragm  for 
duel  exclusion  complete  the  apparatus.     When  ■   per 
manenl    record  of  messages  is  required,  a  mono  fre 
quency  relay,  In  combination  with  ■  differential  relay, 
operates  a  printer,  the  arrangement   being  as  shown 
inside  rectangle  (/),  V\y..  I.    in  this  diagram  m  repre 
Bents  a  monophone  membrane  u>s  i"  Fig.  -».  actuated 
by   tin'  relay  coil  s.     A   nickel 
silver  contacl  plate  at  the  center 

Of      in      makes     COntad      with     a 
rounded  contact    piece  on  a  lighl 

and   delicately   pivoted   lever   h. 
The   latter    is   counterweighted, 

so  that  it  has  a  frequency  of 
swing  Blightly  lower  than  that  of 
in,  hut  does  not  all'ect  the  natu- 
ral frequency  of  the  latter.  Dur- 
ing idle  periods  the  adjustable 
spring  /  (fitted  with  a  felt  pad) 
holds  the  lever  h  lightly  on  to  m 
so  that  a  closed  circuit  is  main- 
tained between  the  points  a  b  and 
the  differential  relay  R  keeps  the  position  shown.  When, 
however,  a  signal  sets  m  swinging,  the  lever  h  is  not 
able  to  keep  exactly  in  step,  its  contact  with  m  becomes 
imperfect,  and  the  relay  R,  therefore,  closes  contact  2 
and  so  completes  the  local  printer  circuit  B3w.,,  and  the 
signal  is  printed  on  P.  Adjustment  is  effected  by  a 
screw  setting  the  position  of  s,  or  by  shunting  the  coils 
of  the  latter;  the  relays  are  placed  under  a  dust-tight 
cover  and  mounted  on  a  rubber  block  to  absorb  external 
vibrations.  By  adding  a  resonance  tube  the  monophone 
relay  can  be  adapted  for  audible  reception  as  well  as, 
or  instead  of,  giving  a  printed  record;  when  receiving 
by    sound   the   printer   is    stopped    and   the    switch    S, 


FIG.  '■>      DETAILS  OF  LOUD- 
SPEAKING  MONOPHONE 


FIG.   4- 


-DIAGRAM    OF    MONO-FREQUENCY   RELAY    AND    DIFFER- 
ENTIAL  RELAY   COMBINED 


opened.  The  Larsen  acoustic  variable-frequency  alter- 
nating-current generator  is  used  in  the  transmitter.  It 
yields  a  nearly  sinusoidal  current,  and  therefore  sets  up 
clear  musical  tones  in  air.  In  the  rectangle  (2),  Fig.  4, 
a  singing  telephone  T  is  provided  back  and  front  with 
tubes  i*  over  which  slide  tuning  tubes  r;  the  telephone 
is  coupled  electromagnetically  to  a  microphone  M  by  the 


Induction  cod  /.  By  varying  the  setting  of  the  tubes, 
the  frequency  of  the  alternating  current  is  controlled; 
for  any  particular  setting  the  frequency  of  the  current 
delivered  by  the  seconder}  of  the  induction  coil  is  con- 
stant within  a  fraction  of  i  percent,  and  falls  normally 

bel  Ween  the  limits  600  cycles  and   I  100  cycles  per  :  econd, 

hut  can  he  made  higher  if  there  is  a  specially  large  num- 
ber  of  stations  on  the  line.     The  positions  of  the  tubi 

corresponding  to  predetermined  frequencies  are  natural 

ly  determined  unci!  for  all  and  marked  on  the  tubes  them 
selves.     Fig,    1  as  a  whole,  shows  the  complete  layout 
lor  an  intermediate  station.     The  through-line  L  is  con 
netted,    via    the    Lightning    protector    S,    to   the   chai 
switch   W  and  the  station  apparatus.      London  Elec.  Re- 
view, Feb.  25,   L916. 

Telephone  Cables. — A  note  on  a  recent  Hritish  patent 
(No.  1346,  1915)  of  K.  W.  Wagner.  Insulating  ma- 
terials, such  as  "gutta-gentzsch,"  containing  little 
resinous  matter,  are  used  instead  of  gutta-percha  in 
cables  for  loaded  telephone  circuits  to  reduce  the  dielec- 
tric loss  and  thereby  reduce  the  damping. — London  Elec. 
Eng'ing,  Feb.  24,  1916. 

Long-Distance  Radio-Transmission. — Louis  Cohen. 
— The  author  first  refers  to  the  formula  by  Austin  and 
the  theoretical  formula  connecting  the  received  unit  with 
the  distance.  He  then  suggests  another  formula  involv- 
ing a  reflection  coefficient.  The  three  formulae  are  com- 
pared with  observed  results. — London  Electrician,  Feb. 
25,  1916. 

Propagation  of  Wireless-Telegraph  Waves. — H.  Naga- 
oaka. — An  article  on  the  hypothesis  of  a  reflecting 
ionized  layer  in  the  atmosphere  above  the  surface  of  the 
earth  which  permits  electric  waves  to  travel  between  the 
ionized  layer  and  the  earth  without  great  loss  of  energy 
around  the  earth.  By  means  of  diagrams  the  effect  of 
sunrise  and  sunset  is  explained. — London  Electrician, 
Feb.  25,  1916. 


Book  Reviews 

Examples   in   Magnetism.     By   Prof.   F.   E.   Austin. 
Published  by  the  author  at  Hanover,   N.   H.     90 
pages,  27  illus.     Price,  $1.10. 
This  little  book  of  ninety  pages  begins  with  the  foun- 
dation theorems  of  trigonometry  and  mechanics  which 
are  necessary  to  a  proper  understanding  of  any  branch 
of  physics.     Besides  valuable  notes  on  the  properties 
and   uses  of  permanent  magnets,   the  author  has   se- 
lected   twenty-three    typical    examples    in    magnetism 
which  are  fully  worked  out  and  which  are  followed  by 
a  number  of  problems  designed  to  test  the  knowledge  of 
the  student  and  his  skill  in  applying  it.    The  work  will 
be  of  special  value  by  way  of  review  to  students  who 
have  covered  the  subject  in  their  college  course. 


Taschenbuch  fur  Monteure  Elektrischer  Beleuch- 
tungs-Anlagen.     By  von  Gottlob  Lux  and  Dr.  C. 
Michalke.    Munich  and  Berlin :  R.  Oldenbourg.    298 
pages,  213  illus.    Price,  3  marks. 
The  fiftieth  edition  of  a  very  simple,  practical  little 
handbook  on  electric-lighting  installations,  suitable  for 
the  use  of  dynamo  men,  electrical  inspectors,  artisans 
and  the  intelligent  class  of  workmen  engaged  in  electric- 
lighting  service.    The  first  edition  made  its  appearance 
thirty  years  ago.    The  main  sections  of  the  book  relate 
to  general  principles,  machines,  storage  batteries,  ap- 
paratus,  lamps,   conductors,   tests   and   general   recom- 
mendations.    The   descriptions   are  clear  and   simple. 
Only  a  few  very  simple  algebraic  formulas  appear.    The 
book  will  commend  itself  to  electric  central-station  men 
familiar    with    the    German    language    and    types    of 
apparatus. 
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GERARD   SWOPE 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Gerard  Swope,  who  has  been  ap- 
ointed  chairman  of  the  campaign  ex- 
cutive  committee  for  the  celebration 
f  "America's  Electrical  Week"  next 
(ecember,  is  vice-president  and  general 
ales  manager  of  the  Western  Electric 
lompany,  New  York  City.  Mr.  Swope 
s  a  graduate  of  the  class  of  1895  of  the 
lassachusetts  Institute  of  Technology, 
Soston,  and  upon  leaving  school  entered 
he  employ  of  the  Western  Electric 
Company  at  Chicago.  After  a  year 
pent  in  various  departments  of  the 
hops,  in  1896  he  entered  the  power- 
pparatus  engineering  department  as 
lesigning  engineer.  In  1901  he  organ- 
zed  and  was  the  first  manager  of  the 
!t.  Louis  office  of  the  Western  Electric 
Company,  and  in  1906  was  transferred 
o  Chicago  as  power  apparatus  man- 
iger,  in  charge  of  the  sales,  manufac- 
uring  and  engineering  of  the  power- 
ipparatus  business  of  the  company.  In 
.908  Mr.  Swope  became  general  sales 
nanager,  with  offices  at  New  York. 

Prof.  Elihu  Thomson  is  receiving  the 
leartfelt  sympathy  of  his  friends 
hroughout  the  engineering  and  scien- 
;ific  world  upon  the  death  of  his  wife, 
vhich  occurred  at  the  family  home  in 
Swampscott,  Mass.,  March  19.  Besides 
ler  husband,  Mrs.  Thomson  leaves  four 
sons,  three  of  whom  are  engaged  in 
electrical  work. 

Frank  T.  Wyman  has  severed  his  con- 
lection  as  chief  engineer  of  the  Pitts- 
)urgh  Transformer  Company,  Pitts- 
surgh,  Pa.,  to  accept  the  position  as 
:hief  engineer  of  the  Packard  Electric 
Company  of  St.  Catharines,  Ont.  Mr. 
Wyman  is  a  graduate  of  the  University 
)f  Vermont.  After  leaving  school  he 
spent  two  years  teaching  electrical  en- 
gineering at  Drexel  Institute  in  Phila- 
delphia and  two  years  teaching  electri- 
cal engineering  in  the  University  of 
Pittsburgh.  For  the  past  seven  years 
Mr.  Wyman  has  been  connected  with 
the  Pittsburgh   Transformer   Company, 

W.  F.  Parker,  who  for  the  last  five 
years  has  been  sales  engineer  for  the 
Packard  Electric  Company  of  Warren, 
Ohio,  now  holds  the  newly  created  posi- 
tion of  sales  manager  of  the  company. 
Mr.  Parker  was  graduated  from  the 
electrical  engineering  school  of  the 
Armour  Institute  of  Technology  at 
Chicago  in  1904,  and  in  1908  he  received 
the  degree  of  electrical  engineer  from 


the  same  institution.  Upon  leaving 
school  in  1904  he  was  employed  by  the 
operating  department  of  the  Common- 
wealth Edison  Company,  the  Holtzer- 
Cabot  Electric  Company  and  the  Chi- 
cago Telephone  Company.  Until  his 
connection  with  the  Packard  company 
he  was  electrical  engineer  for  the  city 
of  Chicago  under  W.  C.  Carroll,  who  at 
that  time  was  the  city's  commissioner 
of  gas  and  electricity. 

Sydney  O.  Swenson,  who  has  become 
a  member  of  the  engineering  offices  of 
Putnam  A.  Bates,  New  York  City,  has 
for  the  last  four  years  been  electrical 
engineer  for  the  Kansas  City  Terminal 
Railway  Company,  having  charge  of  all 
electrical  work  pertaining  to  the  new 
Union  Station  and  its  terminal  facili- 
ties. From  August,  1907,  to  July,  1911, 
Mr.  Swenson  was  assistant  electrical 
engineer  of  the  Detroit  River  Tunnel 
Company,  and  was  engaged  on  engi- 
neering work  in  connection  with  the 
electrification  of  the  Michigan  Central 
Railroad  at  Detroit,  Mich.,  and  Wind- 
sor, Ont.  Prior  thereto  he  was  with  the 
New  York  Central  &  Hudson  River 
Railroad  Company  for  two  and  one-half 
years  on  the  electrification  of  its  New 
York  terminal,  and  from  June,  1899,  to 
March,  1905,  he  was  a  member  of  the 
engineering  department  of  the  Com- 
monwealth   Edison    Company,   Chicago. 


Oliver  R.  Hogue,  chairman  of  the 
committee  on  industrial  and  yard  light- 
ing of  the  Lighting  Sales  Bureau  of  the 
National  Electric  Light  Association, 
has  just  been  appointed  chairman  of 
the  registration  committee  for  the 
N.  E.  L.  A.  convention  to  be  held  at 
Chicago  May  22  to  26.  Mr.  Hogue  is 
head  lighting  agent  for  the  Common- 
wealth Edison  Company,  Chicago,  and 
for  years  has  devoted  particular  at- 
tention to  street  illumination  and  in- 
terior-lighting problems. 


W.  N.  Ryerson,  general  manager  and 
chief  engineer  of  the  Great  Northern 
Power  Company  of  Duluth,  Minn.,  which 
has  developed  the  interesting  load-fac- 
tor conditions  described  on  page  697  of 
this  issue,  is  a  graduate  of  Columbia 
University,  and  received  his  early  expe- 
rience in  New  York  City,  where  for 
three  years  he  was  electrical  superin- 
tendent of  the  main  generating  station 
and  superintendent  of  substations  of 
the  Interborough  Rapid  Transit  Com- 
pany. From  1905  to  1909  Mr.  Ryerson 
acted  as  superintendent  in  charge  of  the 
construction,  operation  and  commercial 
departments  of  the  Ontario  Power  Com- 
pany, Niagara  Falls,  Ont.,  and  in  the 
year  last  mentioned  moved  to  Duluth  to 
take  over  his  present  work.  Since  1906 
he  has  also  conducted  an  independent 
consulting  engineering  practice.  Mr. 
Ryerson  has  been  an  active  committee 
worker  for  the  N.  E.  L.  A.,  the  A.  I.  E. 
E.  and  other  societies,  and  was  for  two 
years  president  of  the  Canadian  Elec- 
trical Association. 

Obituary 

Dr.    Charles    J.    H.    Woodbury,    for 

thirteen  years  assistant  engineer  of  the 
American  Bell  Telephone  Company,  and 
a  well-known  authority  on  mill  con- 
struction, fire  hazards  and  textile  af- 
fairs, died  at  his  home  in  Lynn,  Mass., 
on  March  20. 

John  C.  Manley,  assistant  construc- 
tion superintendent  of  the  Common- 
wealth Edison  Company,  Chicago, 
dropped  dead  at  noon  March  17,  while 
playing  handball  in  a  gymnasium.  Mr. 
Manley  was  born  in  1869  and  had  been 
with  the  Commonwealth  Edison  Com- 
pany and  its  predecessor,  the  Chicago 
Edison  Company,  since  June,  1895,  be- 
ginning as  a  wireman.  He  was  one  of 
the  most  popular  men  in  the  company, 
and  his  death  came  as  a  great  shock  to 
many.  Always  quick-thinking  and  en- 
terprising, Mr.  Manley  was  selected  to 
direct  many  special  jobs  of  wiring.  Thus 
he  headed  the  delegation  sent  by  the 
Commonwealth  Edison  Company  in  rer 
sponse  to  the  appeal  from  Dayton  for 
help  at  the  time  of  the  great  flood  three 
years  ago.  Mr.  Manley  was  a  man  of 
considerable  inventive  ability,  and  a 
number  of  improvements  in  electrical 
wiring  are  attributed  to  him. 
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NEW   APPARATUS   AND   APPLIANCES 

I  Record  oj  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used    in    the    Electrical    Field 


Rotating  Converting  Apparatus  for  Motion-Picture   Arcs 


The  wonderful  popularity  of  the  moving-picture  thea- 
ter lias  resulted  in  the  development  of  certain  electrical 
appliances  along  special  lines  for  motion-picture  work. 
Only  a  ftw  years  ago,  25  amp.  to  80  amp.  of  current  was 


EXPLODED  VIEW  OF  THE  "WOTTON"  TWO-LAMP  OUTFIT   MADE  BY 
THE  ELECTRIC  PRODUCTS  COMPANY,  CLEVELAND,  OHIO 

deemed  sufficient  for  the  projection  arcs,  and  alternat- 
ing current  was  used  in  many  instances. 

Competition,  however,  has  now  resulted  in  larger 
houses,  better  films,  and  the  modern  feature  photo-play 
requiring  more  light  of  a  better  quality.  Larger 
houses  require  bigger  screens  and  longer  "throws," 
which  again  call  for  greater  lamp  candlepower  to  secure 


CONVERTER    OUTFIT   DEVELOPED   BY   THE    WAGNER   ELECTRIC 
MANUFACTURING   COMPANY,    ST.   LOUIS,    MO. 

satisfactory  projection.  Exhibitors  soon  realized  that 
with  alternating-current  arc  lamps,  true  color  values 
could  not  be  obtained,  and  to  even  approach  the  require- 
ments for  proper  projection  direct  current  was  found  to 
be  necessary.  When  one  realizes  that  60  amp.  to  70 
amp.,  alternating  current,  develops  only  4700  cp.  to 
5000  cp.  in  the  arc,  one  can  appreciate  how  necessary  it 


is  to  have  a  proper  means  of  producing  direct  current 
from  an  alternating-current  supply.  Photometric  t( 
show  that'  three  times  as  much  light  can  be  obtained 
from  the  same  number  of  watts  using  direct  current, 
compared  with  alternating  current,  and,  aside  from  the 
steadier  and  brighter  light,  it  is  actually  cheaper  to  use 
direct  current  than  alternating  current. 

The  majority  of  large  theaters  to-day  are  equipped 
with  screens  measuring  12  by  14  ft.,  and  the  average 
throw  is  about  120  ft.,  using  direct  current;  first-class 
projection  can  be  obtained  with  50  amp.  at  55  volts,  the 
lamp  being  trimmed  with  a  %-in.  solid  lower  electrode, 
and  a  %-in.  cored  top  electrode.  Theaters  are  usually 
equipped  with  two  projection  machines,  and  the  pres- 
ent-day features  require  the  dissolving  of  one  picture 
into  the  other  without  a  perceptible  break  in  the  light. 
It  is  desirable  that  means  be  provided  whereby  one  lamp 
can  be  heated  up  before  "dissolving"  or  starting  opera- 


"MARTIN"    ROTARY    CONVERTER    MADE   BY    THE    NORTHWESTERN 
ELECTRIC    COMPANY,    CHICAGO,    ILL. 

tion  of  the  next  projector.  To  properly  accomplish  this 
the  outfit  should  be  provided  with  a  variable  resistance 
in  each  arc  circuit. 

There  are  a  number  of  different  types  of  apparatus 
on  the  market  for  converting  alternating  current  into 
direct  current,  each  of  which  has  its  particular  merit, 
but  local  conditions  govern  to  a  great  extent  the  type 
of  apparatus  that  can  be  used.  One  of  the  first  popular 
forms  of  rectifier  was  the  mercury  arc.  Now  mechani- 
cal rectifiers  in  the  form  of  synchronous  converters  or 
motor-generator  sets,  are  also  coming  into  popular  use, 
and  a  number  of  machines  are  now  manufactured  espe- 
cially for  motion-picture  service,  as  shown  in  the  ac- 
companying illustrations.  Where  there  is  sufficient 
space  either  in  a  basement  or  a  separate  room,  the  syn- 
chronous converter,  or  motor-generator  set,  gives  excel- 
lent results. 

The  usual  practice  is  to  wind  both  synchronous  con- 
verters and  motor-generator  sets  for  a  pressure  of  75 
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yolts  to  80  volts,  and  some  of  the  manufacturers  provide 
an  extra  switch  which  when  closed  causes  the  compound 
winding  and  all  the  dead  resistance  to  be  cut  out,  so 
that  the  machine  operates  on  one  lamp  as  a  shunt-wound 
generator,  at  from  50  volts  to  55  volts,  and  when  it  is 
necessary  to  dissolve  by  opening  this  switch,  the  com- 
pound winding  raises  the  generator  voltage  to  75  or  80, 
and  the  resistance  in  each  circuit  holds  the  current  down 
to  the  proper  value  and  permits  the  operation  of  two 
lamps  during  the  period  of  dissolving,  without  a  per- 
ceptible difference  in  the  light. 

For  theaters  where  suspended  booths  are  used  space 
is  usually  limited,  and  vibration  and  noise  is  an  objec- 
tionable feature.  Usually  such  theaters  are  without  base- 
ments or  other  places  to  install  a  converter,  and  to  meet 
the  demands  of  these  theaters,  as  well  as  to  provide  a 
machine  that  is  under  the  supervision  of  the  operator, 
several  vertical  ball-bearing  machines  have  been  placed 
3n  the  market.  Usually  the  switchboard  apparatus  is 
aver  or  near  the  machine.  These  machines  are  in- 
stalled in  the  booths.  The  machine,  to  be  satisfactory, 
should  meet  the  following  specifications  for  the  average 
louse :  Have  a  capacity  of  at  least  50  amp.  continuously, 
at  55  volts,  and  be  capable  of  intermittent  operation  at 
30  amp.  to  100  amp.  and  75  volts  to  80  volts,  during  the 
period  of  dissolving.  The  machine  should  take  up  as 
little  space  as  possible,  should  be  semi-inclosed  to  pro- 
;ect  it  against  mechanical  injury,  should  be  provided 
with  commutator  and  brushes  of  ample  size,  and  should 


VERTICAL  MOTOR-GENERATOR  OUTFIT  WITH   SWITCHBOARD   MADE 

BY  C.   &   C   ELECTRIC   &   MANUFACTURING 

COMPANY,   GARWOOD,  N.   J. 

not  commutate  more  than  35  amp.  per  square  inch  of 
brush  surface.  A  fixed  point  of  commutation  is  de- 
sirable, and  the  machine  should  be  of  the  forced-ventila- 
tion type.  When  operating  as  a  shunt  machine,  the 
sfficiency  should  be  high.  The  rise  in  temperature  of 
windings  should  not  exceed  45  deg.  C.  above  the  sur- 
rounding atmosphere,  and  the  temperature  of  the  com- 


mutators should  not  rise  more  than  50  deg.  C.  above 
that  of  the  surrounding  atmosphere  after  a  continuous 
run  of  ten  hours. 

The  machines  should  be  well  balanced  and  operate 
free  from  noise  and  vibration.  Ball-bearings  are  de- 
sirable. The  machines  should  also  be  equipped  with  a 
switchboard  including  a  voltmeter  reading  from  0  volt 


Motor  i.cod  to 
,10 volt  A.C.Linm. 
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ONE-LAMP  MOTOR-GENERATOR  OUTFIT  MADE  BY  THE  FORT  WAYNE 
DEPARTMENT  OF  THE  GENERAL  ELECTRIC  COMPANY 

to  80  volts,  an  ammeter  reading  from  0  amp.  to  100 
amp.,  75-amp.  two-pole  generator  switch,  without  fuses, 
two-pole  75-amp.  switch  to  cut  out  compounding  and 
resistance  in  arc-lamp  circuits  and  one  three-pole  50- 
amp.  double-throw  starting  switch  for  alternating- 
current  motor.  Where  the  dissolving  feature  is  not 
absolutely  essential,  a  shunt-wound  machine  can  be  used 
with  good  success.  With  a  little  practice  the  operator 
can  "steal"  the  light  from  one  lamp  to  the  other  with 
hardly  noticeable  effect  on  the  screen  by  drawing  a  long 
arc  at  the  end  of  a  film;  by  striking  the  arc  on  the 
second  lamp  (operating  a  shunt-wound  machine)  the 
voltage  is  momentarily  killed,  the  first  light  goes  out, 
and  the  second  lamp  establishes  an  arc  as  soon  as  the 
carbons  are  separated.  Operating  in  this  manner  a 
smaller  set  can  be  used.  Another  advantage  of  operat- 
ing the  machine  as  shunt-wound  is  that  its  constant 
characteristics  permit  the  carbons  to  burn  longer  with- 
out adjustment,  and  the  arc  is  less  noisy. 


Compound  for  Frosting  Lamps 

"Etch-o-lite"  is  a  new  compound  recently  placed  on 
the  market  by  the  Union  Electric  Company,  Pittsburgh, 
Pa.,  for  permanently  frosting  incandescent  lamps,  au- 
tomobile headlamps,  signs,  etc.  It  is  in  the  form  of  a 
paste  and  it  is  claimed  that  it  will  not  rub  or  wash  off, 
has  no  poisonous  fumes,  will  not  burn  one's  hands  and 
will  last  as  long  as  the  lamp  lasts.  A  lamp  is  frosted 
by  dipping  into  the  compound  for  five  seconds  and  af- 
ter removing,  allowing  the  excess  material  to  drip  back 
into  the  container.  Ten  pounds  of  this  material  is 
sufficient,  it  is  declared,  to  frost  from  1200  to  1500 
lamps.  The  compound  is  packed  in  5-lb.  and  10-lb. 
cans. 
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ture  Attachment 

m in.ii  has  been  de  Igned  t" 
comply  with  Rule  N'<>.  24  EC  of  the  \'a 
tional    Electrical    Code   which    require 
thai    fixture     must    i>c     upported    by 
wooden  blocks  screwed   to  lath,  or  by 


■ 


u  ed  in  c..\ ri  the  j"i  i    or  beam    I    ol 

in -h  .i  nature  ■    to  allow  the  Imbedding, 

or  linking  into  them  of  the  anchor  pin  . 

.  and  8  for  the  purpose  of  anchor 

Ing  bar  2.    it  1    <■  ipecially  de  ig  ned  foi 

:i    permanent    support    for   fix- 

[fled,  but  may  be  removed  al 

any  time  by  loosening  the  wing  nul    i, 

i  hen  refolding  the  two  bars  as  is  i 

sary  to  place  the  same  In  position  to 

support  a  iixi lire.    The  de>  Ice  may  be 

also  used  on  sidewalls  in  the     ame  man 

iiri-  ■  ,  applied  in  the  ceiling.  K  can 
also  be  employed  for  closing  up  an 
outlet  with  a  canopy  when  a  fixture  is 
not  required.  The  fitting  lias  been  ap- 
proved by  the  Underwriters'  Labora- 
tories, Inc. 


riOB,    1    AND  2 — FITTING   MKiNC   [NBERTED 
IN    HOLE   IN    PLASTER   AND   IN    PLACE 

other    suitable    approved    fittings    has 

been  developed  by  the  Blandee  Con- 
struction Company,  4305  North  Lawn- 
dale  Avenue,  Chicago,  111.,  and  is  shown 
herewith.  The  device  is  a  collapsible 
support  for  conduit  boxes  for  use  where 
no  solid  material  such  as  gas  stems  or 
joists  is  obtainable  for  supporting  fix- 
tures on  the  ceiling  or  sidewalls. 

In  Fig.  1  the  device  is  shown  as  it 
is  being  inserted  in  the  hole  formed 
through  the  plaster  and  lath.  The 
metal  bars,  1  and  2,  are  shown  in  a 
parallel  position  to  each  other  and  are 
thus  held  by  the  wing  nut  4,  which 
has  been  screwed  up  so  as  to  exert  a 
light  tension  between  the  two  bars. 
After  the  device  has  been  raised  (Fig. 
1),  so  that  the  lower  ends  of  the  bars 
1  and  2  have  cleared  the  lath  suffi- 
ciently, it  is  then  tipped  over  into  a  flat 
position  upon  the  inner  surface  of  the 
ceiling.  The  stud  3,  which  projects 
downward  through  the  hole,  is  then 
grasped,  and  both  bars,  being  still  par- 
allel to  each  other,  are  swung  in  a  cir- 
cle to  ascertain  the  proximity  to  the 
nearest  joist.  If  the  hole  is  in,  or  near 
the  middle  between  two  joists,  then  the 
bars  will  swing  clear  and  not  touch 
either  joist.  Both  bars,  1  and  2,  are 
then  brought  approximately  to  an  angle 
of  45  deg.  to  the  lath.  The  lower  or 
long  bar  2  is  then  anchored,  the  pres- 
sure released  by  turning  the  nut  and 
the  uper  or  short  bar,  1,  is  swung  into 
the  position  outlined  above.  If,  how- 
ever, the  hole  is  near  to  a  joist,  the  at- 
tachment can  then  be  manipulated  to 
bring  the  short  end  of  the  upper  bar  1 
to  the  near  joist,  where  the  short  end 
of  this  bar  touches  the  near  joist  e. 
The  short  end  of  bar  1  is  for  the  pur- 
pose of  allowing  a  greater  latitude  in 
the  spreading  of  both  bars  at  right 
angles  one  to  the  other. 

In  Fig.  2  the  arch  upon  the  upper 
bar  1  is  shown  as  it  spans  the  lower 
bar  2,  when  both  bars  are  spread,  and 
permits  the  ends  of  the  bars  to  rest 
evenly  upon  the  inner  surface  of  the 
ceiling.  After  the  lower  bar  2  is  an- 
chored, the  two  bars  spread  and  the 
wing  nut,  4,  tightens;  this  arch  auto- 
matically locks  the  upper  bar  1  and 
prevents  the  stud  3  from  turning  while 
the  stem  of  the  fixture  is  being  screwed 
to  the  stud  3.  The  attachment  is  de- 
signed especially  for  use  in  hollow  ceil- 
ings where  the  substance  or  material 


Motor-Driven   Humidifier 

In  such  establishments  as  bakeries, 
feather  factories,  tobacco  houses,  etc., 
where  a  certain  degree  of  moisture  in 
the  atmosphere  is  an  absolute  necessity 
for  the  proper  preservation  of  certain 
materials  the  use  of  a  moisture-produc- 
ing device  or  humidifier  is  highly  essen- 
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in  itance,    122    head     ai e    in   succe    l'ul 
operation,    humidifying    approximately 

8,000,000    >ll.     ft.    Oi     :.ll        pan-.        II,,, null 

flers  of  the  type  Bhown  are  particularly 

in    demand    in    cotton,    woolen,    .sill,    and 

Ha  x  mill;..  They  ai  e  al  o  being  ul  ilized 
in  considerable  quantitie  nol  only  in 
this  country  but  also  in  Canada,  Mi 
and  Cuba  in  tobacco  leaf  and  tobacco- 
manufacl urine  hou  >■  .  They  are  e  pt 
daily  useful  in  the  ponce  ami  dough 
loom,  of  bakeries,  since  they  automat 
ically  maintain  the  proper  humidity  'li- 
ned, thereby  preventing  the  cm  ting 
of  dough  and  causing  the  dough  t< 
uniformly  and  produce  more  loa  ■ 

each    barrel    of    flour.       liy    the    u 
cold  water  the  temperature  of  a  dough 
room  may  be  reduced  10  deg.  or  more. 
Lately  also  the  machines  have  been  BIB 
ployed  for  humidifying  and  deodorizing 
theaters. 

In  mines  they  can  be  used  to  pre 
vent  explosions  of  dust.  In  furniture 
and  automobile  factories,  the  machine 
are  utilized  in  fuming  and  varnish 
rooms  and  in  printing  establishments 
to  prevent  the  curling  of  paper  caused 
by  dryness  and  also  to  prevent  sticking 
caused  by  static  electricity.  The  United 
States  government  is  also  employing 
them  in  the  Agriculture  Department 
in  the  cotton-grading  rooms  and  in  the 
Department  of  Plant  Industry  and 
Printing  Department.  Another  use  for 
the  machines  has  been  found  in  the 
manufacture   of  rolled  gold. 

The  humidifier  described  above  is 
being  placed  on  the  market  by  the 
Normalair  Company,  Winston-Salem, 
N.  C. 


ELECTRICALLY    OPERATED    AND   AUTOMATI- 
CALLY  CONTROLLED    HUMIDIFIER 

tial.  In  the  accompanying  illustration 
is  shown  such  a  device.  It  is  electri- 
cally operated,  automatically  controlled 
and  entirely  self-contained.  The  hum- 
idifier may  be  mounted  on  the  wall  or 
columns  of  a  room  or  suspended  from 
the  ceiling.  The  control  apparatus  is 
provided  with  a  deflector  which  is  in 
the  regulator  chamber,  and  when  at- 
mospheric conditions  so  require  the 
deflector  deflects  the  entering  water 
into  the  overflow. 

The  water  enters  from  above  and 
passes  into  the  regulator  chamber, 
whence  it  flows  directly  (when  the 
automatic  control  permits)  to  the  center 
of  a  rapidly  ravolving  disk  from  which 
it  is  thrown  by  centrifugal  force  against 
the  teeth  of  a  copper  grid  at  the  cir- 
cumference of  the  disk  where  it  is  pul- 
verized. Back  of  the  disk  is  a  fan 
which  forces  outward  all  particles  of 
moisture  which  are  sufficiently  fine  to 
float  around  the  edge  of  the  case.  The 
speed  of  the  disk  is  such  as  to  put  a 
heavy  pressure  on  a  very  thin  film  of 
water,  and  this  film  strikes  the  teeth 
of  the  grid  with  sufficient  force,  it  is 
claimed,  to  break  up  the  water  com- 
pletely into  minute  particles.  The  re- 
volving disk  is  16  in.  in  diameter  and 
the  horizontal  drip  pan  24  in. 

Any  number  of  "heads"  may  be  in- 
stalled.    In  one  large  textile  plant,  for 


Motor-Driven   Intake   Screens 

Automatically-cleaned,  traveling  in- 
take screens  designed  to  remove  leaves, 
wood,  fish  and  particles  of  debris  from 
water  taken  into  power  houses  are  now 
being  manufactured  by  the  Chain  Belt 
Company  of  Milwaukee,  Wis.  Experi- 
mental installations  of  a  few  of  these 
screens  have  been  in  operation  in  some 
of  the   large   plants   for   three   or  foui 


FIG.  1 — BATTERY  OF  INTAKE  SCREEN-' 
BEING  INSTALLED 

years.  One  of  these  installations  showr 
herewith  consists  of  a  battery  of  screen.' 
arranged  to  travel  on  end  sprocket; 
spaced  on  25.5-ft.  centers.  Each  screei 
is  a  self-contained  equipment  providec 
with  the  necessary  shafts,  sprockets 
bearings,    steel   chain   belt   copper-wire 
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brackets  and  galvanized-steel  frames. 
Both  the  head  shaft  and  foot  shaft  are 
of  cold  rolled  steel  3  in.  in  diameter. 
Each  screen  is  driven  by  a  5-hp.  motor 
operating  through  countershaft,  worm 
gears  and  sprocket  wheels  mounted  on 


11  ■cU           ^K 

^B 

••-•-     i/1 

FIG.     2 — BATTERY     OF     INTAKE     SCREENS 
INSTALLED 

the  upper  end  of  the  screen.  The 
screens  themselves  are  made  of  No.  12 
copper  wire  strung  to  produce  0.625-in. 
mesh.  Each  wire  basket  measures  ap- 
proximately 5.25  ft.  by  1.5  ft.  The  bas- 
kets are  stiffened  and  are  held  in  place 
by  galvanized-iron  frames  put  together 
with  sherardized  bolts. 


Electric    Irons  with    Resistors 
Embedded  in  Alumina 

The  Dover  Manufacturing  Company 
of  Canal  Dover,  Ohio,  has  recently 
brought  out  a  line  of  improved  electric 
irons  comprising  a  6-lb.  household  iron, 
a  7-lb.  thermostatically-controlled  iron, 


FIGS.   1  AND  2 — PHANTOM  VIEW  OF   6-LB. 

IRON  AND  IRON  INVERTED  FOR 

USE  AS  STOVE 

and  a  3.25-lb.  "tourist"  iron.  A  three- 
ply  electrically-welded  steel  stand  is 
supplied  with  each  iron.  The  stand  is 
arranged  so  that  it  may  be  used  with 
the  iron  to  make  a  small  electric  stove 
or  to  make  a  curling-iron  heater. 


The  principal  improvement  in  these 
irons,  the  manufacturer  points  out,  lies 
in  the  heating  elements.  These  em- 
ploy nichrome  resistance  wire  embedded 
in  an  indestructible  insulator  of  fused 
alumina.  The  element  is  fixed  into  the 
ironing  base  under  a  pressure  of  65 
tons  and  is  vitrified  by  application  of 
heat  to  1400  deg.  C.  The  element  after 
being  thus  treated  possesses  approxi- 
mately the  same  coefficient  of  expan- 
sion as  the  iron  and  is  not,  therefore 
cracked  by  heating  and  cooling  of  the 
iron.  This  type  of  element  is  used  in 
all  three  types  of  irons. 

The  phantom  view  of  the  6-lb.  iron 
shows  how  the  cord  is  protected  against 
wear  by  the  flexible  steel  shield  at  the 
point  of  connection  to  the  plug;  how 
the  plug  provides  for  attachment  of 
the  cord  to  the  iron;  the  dead  air  space 
between  the  core  and  the  hood  placed 
there  to  reduce  the  losses  through  heat 
radiated  upward  and  to  add  to  the  com- 
fort of  the  operator;  and  the  large  heat- 


the  iron.     In  operation  it  consumes  275 
watts. 

These  irons  received  the  gold  medal 


FIGS.   3   AND   4 — PHANTOM   VIEW   OF   7-LB. 

IRON   AND   6-LB   IRON   USED   AS 

CURLING-IRON    HEATER 

absorbing  core  which  lies  above  the 
heating  element  and  acts  as  a  heat  res- 
ervoir. The  6-lb.  iron  in  operation  re- 
quires   550   watts. 

The  7-lb.  iron  is  identical  in  design 
with  the  6-lb.  iron  except  that  it  is 
provided  with  a  thermostatic  heat  reg- 
ulator that  allows  the  operator  to  ad- 
just it  to  produce  any  desired  temper- 
ature from  300  deg.  Fahr.  to  600  deg. 
Fahr.  The  thermostat  bar  is  made  of 
a  metal  obtained  in  England  and  known 
there  by  the  trade  name  "Duralumi- 
num."  Possibility  of  arcing  is  prevent- 
ed by  inserting  a  mica  and  aluminum 
foil  condenser  in  the  circuit.  In  the 
phantom  view  of  this  7-lb.  iron,  the 
thermostat  may  be  seen  at  the  heel  of 
the  iron  beneath  the  regulator  button, 
and  the  condenser  is  shown  in  the  mid- 
dle of  the  iron  above  the  heat  reser- 
voir. 

The  3.25-lb.  tourist  iron  is  much  like 
the  6-lb.  iron,  but  is  designed  so  that  it 
can  be  speedily  dismantled  for  packing. 
The    cord    is    permanently    attached    to 


FIG.  5 — 3.25-LB.  TOURIST  IRON 

award  at  the  Panama-Pacific  Exposi- 
tion, and  all  have  been  approved  by  the 
Underwriters'  Laboratories,  Inc. 


Ornamental  Concrete  Posts 

The  ornamental  concrete  posts  illus- 
trated are  guaranteed  by  the  manufac- 
turers not  to  crack,  freeze,  craze  or  dis- 
color. They  are,  distinctly,  concrete 
posts,  with  sufficient  strength  to  insure 
permanent  and  long  life,  it  is  claimed, 
and  yet  light  enough  in  weight  to  make 
them  commercially  profitable  to  handle. 
They  closely  resemble  granite  shafts, 
being  made  up  of  a  mixture  of  quartz 
crystals  and  other  material,  so  that  the 
surfaces  glisten  and  sparkle  in  light 
with  a  very  pleasing  effect. 

The  posts,  which  from  their  form  are 
known  as  "Star"  posts,  are  made  in 
water-tight  steel  molds,  and  are  "wet 
mixed"  and  poured  in  one  piece  so  that 
they  are  homogeneous  throughout.  The 
mold  is  also  constantly  shaken  during 
pouring  by  an  electrically-driven  ma- 
chine, to  insure  the  elimination  of  all 
air  pockets. 

The  steel  reinforcing  of  the  posts 
consists  of  a  pipe  through  the  center, 
and  a  round  high-carbon  steel  rod  in 
each  flange  of  the  post.  These  rein- 
forcing rods  are  tied  together  at  the 
top  and  bottom,  and  the  bottom  base 
plate  is  also  reinforced  by  corrugated 
steel   strips,  interlaced. 

The  two  types  of  caps  for  the  posts, 


FIG.     1 — ORNAMENTAL     CONCRETE     POSTS 
IN   KOSCIUSKO  PARK,  CHICAGO 

one  for  the  square-headed  posts  and 
the  other  for  the  headless  posts,  are 
shown  in  the  accompanying  illustra- 
tions. These  fittings  are  made  of  an 
alloy  of  bronze  and  other  metals,  which 
is  guaranteed  not  to  rust  or  stain  the 


r.  i ,  r,  i     i    1 1  i  *    . \  i 


u  im;  mi 


VO)      67,    NO.    a 


hi     "i     the    square 

knowi   .1    i he  i :;  it-  type 

I )  polei),  '  eadj   foi    ihipmenl .  >    about 

900  lb.,  w  hile  that   for  the   10  ft  type 

0  lb.     The  pole    de  ci  ibed 


PIG.  2      ins  i\i  i  ITION  OP  CONCRETE  gOSTS 

SHOWING  BOTH  THE  SQUARE-HEADED 

AND  HEADLESS  DESIGNS 

are  manufactured  by  the  Chicago  Con- 
crete  Post  Company,  608  South  Dear- 
born Street,  Chicago,  111. 


Double-Contact  Push-Button 

A  push-button  recently  placed  on  the 
market  by  the  Connecticut  Telephone  & 
Electric  Company,  Meriden,  Conn.,  is 
fitted  with  long  self-cleaning  contact 
springs  and  double-positive  wipe  con- 
tacts which  are  protected  from  loose 
wires  by  a  heavy  metal  guard.  Lugs 
on  the  side  of  the  binding-post  screws 


PUSH-BUTTON    WITH    DOUBLE    WIPE 
CONTACTS 

keep  the  wire  connections  in  position, 
no  soldering  being  necessary.  The  but- 
ton is  designed  to  fit  a  %-in.  hole  and 
may  be  provided  with  either  a  black 
or  pearl  center  as  desired. 


Economical  Electric- 
Gasoline  Car 

The  Woods  Motor  Vehicle  Company, 
Chicago,  111.,  has  advised  the  Electric 
Vehicle  Association  of  America  through 
E.  V.  Gustafson,  general  sales  manager, 
that  early  in  May  it  will  have  ready  for 
the  market  a  "dual-power"  automobile. 

Anyone  familiar  with  an  electric  ve- 
hicle knows  that  if  the  battery  could 
be  charged  every  few  miles  or  every 
time  it  needed  charging,  or  if  it  could 
be  continuously  charged,  a  battery 
only  about  half  as  large  would  be  nec- 
essary. Supposing  then  that  half  the 
battery  has  been  discarded,  and  in  its 
place  has  been  installed  a  small  gaso- 
line engine  and  dynamo  to  charge  the 
remaining  battery,  the  next  obvious 
step  would  be  to  eliminate  the  dynamo 
and  to  use  the  vehicle  motor  driven  by 
the  engine  as  a  dynamo.     Put  the  en- 


cine     and     motor     dynamo    on     the       .inn 

ill  i\  inj-  shaft  with  only  ■  magnet  ic 
clutch  between  them,  ai  i  ange  I  be  con 
troller  bo  thai  the  car  may  be  driven 
by  eithei  the  engine  or  the  motor,  and 
con  Idei  thai  the  engine  when  doing 
the  driving  is  also  driving  the  dynamo 
ami  charging  the  battery,  and  r  gen* 
rial  conception  <d'  the  Woods'  principle 

may    lie    formed. 

The  conl  rol  mechanism  of  i he  car,  it 
is  pointed  out,  exactly  resembles  the 
control  mechanism  of  a  gasoline  car. 
lists  in  its  visible  parts  of  a  sec 
tor  with  two  finder  levers  mounted 
above  the  steering  wheel.     The  outei 

lever     is     the    electrical    controller,    and 

the  mner  one  controls  the  gasoline  eft 

(fine.      The    outer    lever    works    directly 

through  a  rod  in  the  steering  shall,  on 
b  rheostal  controller  which  governs  all 
the  necessary  electrical  connections. 
The  inner  lever  has  one  electrical 
function:  As  soon  as  it  is  moved  up 
from  the  neutral  or  dead  position  it 
actuates   the   magnetic   clutch   and   con- 


"dual-power"  electric  passenger  car 

nects  the  motor  and  engine.  The  motor 
turns  over  the  engine  and  starts  it  just 
as  the  ordinary  gasoline  car  is  started. 
As  soon  as  the  engine  is  running  at 
speed  it  turns  the  motor  into  a  genera- 
tor and  charges  the  battery.  At  the 
same  time  the  engine  drives  the  car; 
however,  when  both  levers  are  up,  both 
the  engine  and  motor  drive  the  car,  giv- 
ing sufficient  power  and  speed  for  any 
occasion,  it  is  claimed.  The  motor  is 
designed  to  drive  the  car  alone,  while 
the  engine  is  still;  but  the  engine  can- 
not drive  the  car  without  also  running 
the  motor-dynamo  and  charging  the 
battery.  Coasting  either  down  hill  or 
on  the  level  charges  the  battery. 

Assuming  the  car  to  be  standing  still, 
the  driver  moves  the  outer  or  electrical 
finger  lever,  and  the  car  starts  as  an 
ordinary  electric  vehicle,  motor-driven 
from  the  batteries.  It  quickly  attains 
a  speed  of  15  miles  or  20  miles  an 
hour.  The  driver  may  then  continue  to 
drive  electrically  or  he  may  move  the 
inner  lever,  and  so  start  his  engine. 
Both  motor  and  engine  will  then  be 
driving  the  car.  If  road  conditions  are 
severe,  or  there  is  hill  climbing  to  do, 
the  dual  drive  may  be  continued,  other- 
wise the  driver  next  moves  the  outer 
or  electrical  lever  back  to  the  neutral 
position.  The  engine  will  now  be  driv- 
ing the  car  and  running  the  motor  as  a 
generator  charging  the  battery.  If 
the  driver  wishes  to  stop,  he  presses  on 
the  single  foot  lever  which  operates  the 
brake.  If  the  motor  is  driving,  the 
first  movement  of  his  foot  lever  shuts 


"II     the    CUl  lent.       In    any    case,    il       hurl 

cir<  mis  the  motoi  through  a  rei  i  tance 
making  a  magnetic  brake.  Further 
movement  of  the  bral  e  on  I 

regular  hand  brake  <m  the  rear  wheels 

and      lops   the  car. 

The    i '\ ei   ing    opei al ion,    which    Is 
purely  electrical,  is  accomplished  with  a 
lent   heel  lever  just   hack  of  the  driv- 
er's   foot.      It   simply    reverses    the    elec- 
tric   motor    without    changing   any   :  haft 

or  gear  conned  ion. 

It    is   reported   that   test  cars   which 
have   been   driven   into  the  counti 

hundreds  of  mile  around  <  hi'., 
all  sorts  of  weather  and  with  varying 
road  conditions,  have  been  making 
about  •'!()  miles  per  gallon  of  gasoline 
while  running  on  the  engine  alone  and 
at  the  same  time  charging  the  battery 
for  an  additional  15  miles  on  the  same 
gallon,  thus  making  a  possible  mileage 
of  45  on  1  gal.  of  gasoline.  The  car 
can  attain  a  speed  of  40  miles  per  hour 
on  the  dual  drive,  it  is  asserted,  or  can 
maintain  a  speed  of  20  miles  per  hour 
when  run  as  a  purely  electric  automo- 
bile. Another  feature  claimed  to  be  a 
distinct  advantage  is  the  ability  to  set 
the  speed  at  a  certain  rate,  say  30 
miles  per  hour,  and  immediately  as  the 
car  "picks  up"  it  will  maintain  this 
speed  until  the  driver  wishes  it  changed. 


Twin  Electric  Washer 

A  new  addition  to  its  line  of  wash- 
ing   machines    and    designated    as    a 


TWIN-TYPE   BENCH   WASHER 

Model  No.  8  outfit  has  been  made  by 
the  Automatic  Electric  Washer  Com- 
pany, Newton,  Iowa,  and  is  illustrated 
herewith.  The  twin  washer,  as  it  is 
called,  consists  of  two  complete  washing 
machines  mounted  as  shown  and 
equipped  with  one  reversible  swinging 
wringer.  It  is  fitted  with  a  side  bench 
with  capacity  for  rinse  tub  and  clothes 
basket.  The  outfit  is  designed  espe- 
cially for  use  in  small  apartment 
houses  and  hotels  where  a  large 
amount  of  continuous  service  is  re- 
quired. With  the  side  bench  folded  the 
machine  can  be  moved  through  any 
ordinary  door.  The  entire  apparatus 
weighs  300  lb.  and  is  mounted  on  ball- 
bearing casters.  It  is  equipped  with  a 
12-in.  wringer  roll  and  is  driven  by  a 
ventilated  motor  designed  for  continu- 
ous service. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


General  Electric  Announces  Bonus  System 

All  employees  of  the  General  Electric  Company,  it  was 
announced  this  week,  with  the  exception  of  directors 
and  executive  officers,  who  have  been  in  the  service  of 
the  company  for  five  years  or  more  will  receive,  in  two 
installments,  a  bonus  equal  to  5  per  cent  of  their  annual 
wages.  The  amount  thus  distributed  will  aggregate,  it 
is  thought,  approximately  $1,000,000  per  annum. 

The  first  installment  will  be  payable  on  or  before  Aug. 
L  of  this  year,  and  will  be  a  sum  equivalent  to  5  per  cent 
)f  the  individual  earnings  for  the  six  months  ended 
lune  30,  1916.  The  second  payment  will  be  made  on  or 
Defore  Feb.  1,  1917,  when  5  per  cent  of  the  individual 
earnings  for  the  six  months  ended  Dec.  31,  1916,  will  be 
distributed. 

It  was  stated  by  one  of  the  officials  of  the  company 
:hat  this  action  was  taken  by  the  company  to  signify  its 
appreciation  of  the  services  and  efficiency  of  faithful 
employees  who  have  been  with  the  company  for  some 
pears.  These  men  by  their  years  of  service  with  the 
company  have  saved  the  company  considerable  money 
which  would  have  been  lost  by  training  new  employees, 
and  have  increased  the  company's  efficiency  by  decreas- 
ing the  otherwise  large  amount  of  shifting  of  employees 
and  the  consequent  inefficiency  of  new  men.  The  sys- 
tem is  not  to  be  compared,  it  was  stated,  with  such  plans 
as  profit-sharing  and  stock-purchasing  or  partial-pay- 
ment plan,  or  any  other  system  for  sharing  in  the  profits 
sr  earnings  of  the  company,  as  have  been  inaugurated 
jy  many  other  companies.  No  significance,  it  was  said, 
attaches  to  it  other  than  the  company's  desire  to  promote 
long,    faithful   and   efficient   service  by   its   employees. 


St.  Louis  Companies  May  Lay  Wires 
Underground 

Through  two  opinions  recently  given  by  City  Coun- 
selor Daues  to  the  board  of  public  service  of  St.  Louis 
both  the  Cupples  Station  Light,  Heat  &  Power  Company 
and  the  Laclede  Gas  Light  Company  may  receive  permis- 
sion to  lay  underground  wires  in  certain  portions  of  the 
fl$y  and  enter  into  active  competition  with  the  Union 
Electric  Light  &  Power  Company. 

After  the  city  counselor  gave  an  affirmative  opinion 
to  the  board  on  the  Laclede  Gas  Light  Company's  appli- 
:ation  for  a  permit  to  lay  underground  conduits,  it  was 
stated  that  the  company  would  soon  get  into  active  com- 
petition in  the  electric  light  field  in  northwest  St.  Louis 
with  the  Union  company.  The  overhead  wires  of  the 
Laclede  company  could  not  carry  enough  current,  it  was 
said,  to  permit  the  company  to  canvass  for  many  cus- 
tomers, and  therefore  it  was  decided  to  ask  permission 
to  install  an  underground  system. 

In  another  opinion  Counselor  Daues  reversed  an 
opinion  of  a  former  city  counselor  and  held  that  the 
Cupples  Station  Light,  Heat  &  Power  Company  may  lay 
underground  wires  on  Newstead  Avenue,  south  of  Olive 
Street,  in  accordance  with  a  conditional  permit  given 
recently  by  the  board  of  public  service.  It  is  based  on 
the  decision  of  the  Circuit  Court  in  the  case  of  Froelich 
versus  the  Cupples  company,  which  is  now  in  the 
Supreme  Court.     The  ruling  follows: 


"All  companies  having  acquired  rights  under  the 
Keyes  ordinance  may  lay  conduits  or  underground  wire 
outside  the  underground  district,  and  also  in  the  under- 
ground district  on  such  streets  as  have  not  been  pre- 
empted, under  such  conditions  as  may  be  prescribed 
by  the  board  of  public  service." 

The  Cupples  company  has  obtained  permits  to  erect 
more  than  20  miles  of  overhead  wires  in  the  West  End, 
and  proposes  to  furnish  electric  energy  at  5.5  cents  per 
kilowatt-hour,  with  a  discount,  which,  it  is  stated,  will 
make  the  rate  about  5  cents. 


Birthplace  of  the  Telephone  Dedicated 

Tablets  marking  the  birthplace  and  first  complete  use 
of  the  telephone  were  unveiled  on  March  13  at  Boston, 
Mass.,  by  Dr.  Alexander  Graham  Bell,  thus  commemorat- 
ing the  fortieth  anniversary  of  the  invention.  The  Bos- 
tonian  Society  and  the  New  England  Telephone  &  Tele- 
graph Company  provided  two  appropriately  inscribed 
bronze  plates,  one  of  which  is  placed  at  109  Court  Street, 
now  the  Palace  Theater,  and  the  other  at  5  Exeter 
Place.  At  the  former  site  the  experimental  work  lead- 
ing to  the  creation  of  the  telephone  was  carried  on, 
and  at  the  latter  place  the  first  complete  and  intelligible 
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USE    OF    TELEPHONES 

sentence  was  transmitted  by  the  inventor  to  Thomas  A. 
Watson  on  March  10,  1876,  the  conversation  taking 
place  between  two  adjacent  rooms.  In  the  evening  Dr. 
Bell  was  the  guest  of  the  Boston  City  Club.  In  an  in- 
formal address  he  recalled  the  incidents  connected  with 
the  invention  and  development  of  the  telephone.  Vice- 
president  E.  K.  Hall  of  the  New  England  Telephone  & 
Telegraph  Company  acted  as  toastmaster,  and  among 
those  present  were  Dr.  Clarence  J.  Blake  of  Boston, 
who  assisted  Dr.  Bell  in  his  early  experiments;  Lieut.- 
Gov.  Calvin  Coolidge  of  Massachusetts;  Thomas  D. 
Lockwood,  general  patent  attorney  of  the  American 
Telephone  &  Telegraph  Company;  Alfred  Hemenway, 
Boston,  who  recalled  the  argument  which  led  to  the  sus- 
taining of  the  patent  by  the  United  States  Supreme 
Court,  and  many  other  telephone  officials,  club  members 
and  guests.  Dr.  Bell  said  that,  while  he  had  dreamed  of 
a  network  of  wires  covering  the  country,  he  had  never 
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Neen  tin-  linking  together  of  1 1 1 « -  telephone  and  the 
radio,  and  thai  he  anticipatee  being  able  to  talk  over 

the  world   without    wiles   in  the  near   future.      Mi  ;.    I'.ell 

impanied  the  inventor  at  the  unveiling  of  the  tabl 


Legislation    Enacted   in   Kentucky  Affecting 

Public   Utilities 
Workmen's  compensation  was  one  of  the  important 

measures  passed  at  the  session  of  the  Kentucky  Legisla- 
ture, Which  has  just  adjourned  after  its  regular  biennial 

session.  It  is  practically  compulsory,  since  it  deprives 

employers  of  five  or  more  persona  of  the  usual  common- 
law  defenses,  such  as  contributors  negligence,  negli- 
gence of  a  fellow  servant,  etc.  It  provides  that  insur- 
ance may  be  carried  with  commercial  companies  or 
mutual  organizations,  but  does  not  create  a  State  fund. 
Business  and  labor  interests  were  both  behind  the  bill. 

Other  legislation  which  affects  the  electric  utilities 
>f  the  State,  directly  or  indirectly,  may  be  listed  as 
follows : 

A  bill  providing  that  corporations  must  pay  their  em- 
ployees at  least  twice  each  month.  This  measure  has 
'>een  signed  by  the  Governor. 

Another  bill  permitting  competing  telephone  com- 
panies to  merge. 

A  bill  extending  the  rate  regulation  powers  of  the 
State  Railroad  Commission  to  cover  telephone  and  tele- 
graph companies. 

A  measure  permitting  electrical  companies  to  make 
ise  of  public  highways  for  transmission  lines,  and  an- 
other giving  electrical  companies  the  right  of  eminent 
domain. 

A  measure  authorizing  municipally-owned  electric 
light  and  water  plants  to  supply  service  to  other  towns. 


T.  N.  Vail  on  Control  and  Regulation 

President  of  American  Telephone  &  Telegraph  Company  Discusses 

Some  Dangers  of  Regulation  and  Suggests 

Commission  Control  of  Labor 

Theodore  Newton  Vail,  president  of  the  American 
Telephone  &  Telegraph  Company,  in  his  annual  report 
for  1915,  which  was  abstracted  in  the  Electrical 
World  of  March  8,  after  reviewing  the  work  of  the  Bell 
system  for  the  year,  both  technically  and  financially, 
dwelt  at  some  length  on  certain  dangers  of  regulation 
and  control  and  advocated  commission  regulation  of 
labor. 

"Control  and  regulation,"  he  said,  "have  done  much 
co  clear  away  the  dangers  of  arbitrary  action  and  un- 
reasonable demands  both  on  the  side  of  the  public  and 
of  'public  services.'  The  experience  of  the  past,  how- 
ever, reveals  dangers  that  menace  its  success. 

"There  is  danger  in  the  possibility  of  'control  and 
regulation'  usurping  the  functions  of  management,  and 
that  the  multitudinous  questions  of  detail,  trivial  and 
negligible,  for  the  most  part  simple  questions  of  opera- 
tion, will  crowd  out,  and  make  it  impossible  to  give  full 
consideration  to,  other  and  more  important  questions. 
Deliberate  consideration  is  impossible  in  an  overworked 
body. 

"Even  the  unsatisfactory  practice  of  allotting  ques- 
tions to  individual  members  for  consideration,  opinion 
and  report,  to  be  adopted  as  the  opinion  of  the  whole 
body,  will  not  properly  take  care  of  the  work.  The  in- 
evitable tendency  is  that  opinions  and  decisions  are 
strongly  influenced  by,  if  not  made  by,  minor  officials 
and  the  clerical  force. 

"Many  questions  that  come  before  these  bodies  are 


of    ii.  h  notoriety  and  are  Burrounded  bj    jo  much 

onal   and   mistaken   assertion,   misleading   informa- 
tion and  erroneous  belief,  that    it   is  difficult  for  one  not 

to  he  influenced  in  the  formation  of  his  opinion  by  a 
partial  and  often   distorted   presentation  of  the  facts. 

In    the    set!  lenient    of   such    cases    it    is    most   important, 

therefore,  that  there  should  he  abundant  opportunity  to 
gel  at  the  real  facts,  and  ample  time  for  deliberate 
considered  ion. 

"Other  menaces  are:  the  division  of  jurisdiction — 
too  many  independent  boards  having  jurisdiction  over 
the  same  questions — and  the  reassumption  of  delegated 
jurisdiction  by  legislative  bodies. 

"These  dangers  not  only  menace  'control  and  regula- 
tion,' but  they  also  menace  the  work  of  the  'public  utili- 
ties.' These  multitudinous  questions  and  multipled 
bodies  are  the  cause  not  only  of  great  expense  to  the 
'utilities,'  which  sooner  or  later  the  public  pay,  but  they 
occupy  the  time  of  the  operating  officials,  to  the  detri- 
ment of  the  real  work  of  management.  Many  detailed 
reports  are  called  for,  and  prepared  at  great  expense, 
that  cannot  possibly  be  examined  and  digested,  even  if 
the  whole  force  of  the  commissions  gave  all  their  time 
to  them  alone. 

"Commissions  of  control  and  regulation  act  under 
delegated  authority  from  legislative  bodies,  and  were 
formed  to  protect  the  individual  members  of  the  public 
against  corporate  aggression  or  extortion  and  the  'cor- 
porate members'  of  the  public  against  public  extortion 
and  aggression. 

"The  public  is  an  interested  party  in  the  controversy, 
and  just  as  susceptible  of  wrong  notions  or  wrong  im- 
pulses as  any  individual. 

"These  bodies  have  neither  the  power  of  the  legisla- 
ture nor  the  jurisdiction  of  the  court,  but  are  inter- 
posed between  the  two  to  give  these  questions  of  public 
relations  the  time  and  semi-judicial  consideration  which 
legislative  bodies  cannot  give,  and  to  lesson  the  number 
of  cases  in  which  appeal  to  the  courts  might  be  neces- 
sary. Their  operation  should  be  strictly  confined  to 
control  and  regulation  and  never  invade  the  province  of 
management.  Management  is  inherent  in  the  owner- 
ship, and  is  inseparable  from  the  responsibility  of  own- 
ership. The  boundary  line  between  management  and 
regulation  in  many  cases  may  be  hard  to  define,  but  in  a 
large  majority  of  cases  it  can  be  determined  with  defi- 
niteness  and  precision. 

"One  of  the  most  important  of  the  functions  of  con- 
trol and  regulation  is  fixing  the  charge  for  service  and 
prescribing  the  character  of  that  service.  The  revenue 
of  'public  utilities'  depends  upon  these  charges.  That 
revenue  must  be  sufficient  for  all  costs  of  operation. 
Costs  include  wages,  maintenance,  depreciation,  recon- 
struction, and  capital  charges.  Wages  are  about,  and 
for  purposes  of  discussion  can  be  considered  to  be,  50 
per  cent  of  the  costs  of  operation. 

Control  of  Wages  Suggested 

"When  earnings  are  controlled,  where  surplus  oper- 
ating revenue  after  a  reasonable  return  on  capital  goes 
back  to  the  public,  in  reduction  of  charges,  in  construc- 
tion of  plant  for  which  no  capital  securities  are  issued, 
in  improvements  in  quality  or  quantity  of  service,  wages 
also  should  be  controlled. 

"When  bodies  of  control  and  regulation  consider  costs 
and  sources  of  revenue,  they  consider  wages  not  pri- 
marily as  to  their  sufficiency  or  equity,  but  in  an  in- 
clusive way  with  other  expenses  to  assure  themselves 
that  costs  are  not  excessive.  If  these  bodies  were 
authorized  to  intervene  in  disputes  where  wages  and 
working  conditions  were  concerned,  they  would  consider 
them  concretely,  both  as  to  sufficiency  and  equity  and  as 
a  dominant  factor  in  adjusting  revenue. 
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"In  the  present  state  of  public  opinion,  which  has 
ilmost  if  not  quite  the  force  of  common  law,  there  is 
io  reasonable  dispute  that  should  not  be  settled  by  com- 
non  agreement,  and  when  that  fails  the  side  which  is 
lisappointed  and  believes  that  it  has  a  good  case  should 
ie  willing  to  leave  its  case  to  a  body  having  power  of 
ontrol  and  regulation  and  possessed  of  a  knowledge 
f  and  jurisdiction  over  all  the  essential  elements  neces- 
ary  for  reaching  an  equitable  decision. 

"Public  service  employees,  nominally  the  employees  of 
ervers  of  the  corporation,  are  the  employees  of  servers 
f  the  public.  The  quality  of  the  service  rendered  de- 
ends  upon  the  interest  of  the  employee  in  the  service 
nd  the  attitude  toward  the  public.  Employees  who 
ome  in  direct  contact  with  the  public  can,  in  whole  or 
»  part,  nullify  or  make  objectionably  inferior  the  efforts 
r  service  of  the  best  organized  and  most  comprehensive 
ystem  or  of  the  most  efficient  methods.  No  system  can 
ive  good  service  unless  there  be  a  direct  recognition  on 
tie  part  of  the  employee  that  he  has  a  duty  and  obliga- 
ion  to  the  public  served;  and  following  that  duty  and 
bligation  there  must  be  some  accountability  of  some 
ind  to  some  one,  if  that  obligation  is  evaded  and  the 
srvice  is  not  rendered  in  the  way  it  could  and  should  be. 

"Conversely,  if  employees  are  to  be  controlled  they 
tiould  also  be  protected.  What,  then,  is  the  method  of 
rotection  ?  In  the  past,  boards  of  arbitration  have  been 
resort  when  matters  have  come  to  an  impasse.  Special 
nd  independent  arbitration  bodies  are  temporary,  do 
ot  possess  and  cannot  appreciate  all  the  factors,  and, 
hat  is  most  important,  have  no  responsibility  for  the 
Tects  of  their  decision  on  other  interests. 

"To  adjust  properly  any  question  involving  expendi- 
ire  for  any  part,  every  factor  in  connection  with  the 
hole  business  should  be  considered — the  revenue,  costs 
*  charges,  and  everything  that  effects  these.  This 
in  only  properly  be  done  by  one  and  the  same  body, 
hich  must  have  jurisdiction  over  all  factors  involved — 
id  therefore  the  only  logical  body  to  regulate  and  pro- 
ct  public-service  employees  is  that  which  regulates 
ie  'public  utility'  itself  and  has  the  responsibility  to 
e  public  for  this  regulation." 


Public  Service  Commission  News 

District  of  Columbia  Commission 

On  March  15,  1916,  the  Public  Utilities  Commission 
the  District  of  Columbia  approved  the  report  of  its 
spector  of  electric  meters,  giving  the  results  of  the 
>ltage  survey  on  commercial  lighting  and  power  cir- 
its  in  the  District  of  Columbia.  This  survey  was 
ade  under  the  provisions  of  Sec.  15  of  the  commis- 
:>n's  regulations  for  electric  service  in  the  District 
Columbia,  which  section  reads  as  follows: 
"On  all  constant  potential  systems,  electrical  cor- 
irations  shall  maintain  at  the  consumer's  service  cut- 
it  a  standard  voltage  within  the  following  percent- 
's: 3  per  cent  from  the  standard  during  lighting 
>urs  and  10  per  cent  from  the  standard  during  other 
•urs  on  systems  primarily  for  lighting;  10  per  cent 
om  the  standard  on  power  circuits  (trolley  circuits 
eluded). 

"Variations  in  voltage  of  momentary  duration  which 
I  not  occur  successively  and  variations  caused  by  the 
eration  of  apparatus  on  the  consumer's  premises  in 
olation  of  the  rules  of  the  electrical  corporation  or 
ie  to  other  causes  beyond  the  control  of  the  corpora- 
m  shall  not  be  considered  a  violation  of  this  section." 
In  the  course  of  this  survey,  which  covered  the  period 
om  July  13,  1915,  to  Dec.  4,  1915,  readings  were  taken 
sixty-six  stations  in  various  parts   of  the  district. 


These  stations  were  selected  with  reference  to  substa- 
tions, feeders  and  distribution  points  and  were  located 
in  any  accessible  buildings  nearest  previously  deter- 
mined points.  The  stations  selected  were  as  follows: 
Market,  1;  private  houses,  2;  churches,  3;  hotels,  3;. 
office  buildings,  4;  garages  and  stables,  8;  apartment 
houses,  18;  stores,  27. 

Each  observation  covered  a  period  of  at  least  three 
consecutive  days,  and  in  some  cases  as  much  as  four  or 
five  days,  depending  upon  the  variations  shown  by  the 
charts. 

The  charts  were  divided  into  two  periods  for  each 
day,  the  period  between  sunset  and  11  p.  m.  being  con- 
sidered as  "lighting"  hours  and  the  remainder  of  the 
day  as  "other"  hours. 

The  results  of  this  survey  indicate  that  the  voltage 
on  a  majority  of  the  circuits  in  the  District  of  Colum- 
bia is  well  maintained,  and  that  the  Potomac  Electric 
Power  Company  is  practically  complying  with  Sec.  15, 
since  but  four  stations  were  found  to  exceed  the  allow- 
able limits. 

The  commission  directed  that  the  attention  of  the 
Potomac  Electric  Power  Company  be  called  to  the  loca- 
tions at  which  the  regulations  were  not  being  complied 
with. 

Missouri  Commission 

The  existence  of  a  utility  furnishing  inadequate  acety- 
lene light  at  night  and  on  cloudy  days  will  not  preclude 
the  granting  of  a  certificate  of  convenience  and  necessity 
to  furnish  electric  light,  heat  and  power  continuously 
during  the  day  and  night  it  was  held  by  the  Missouri' 
Public  Service  Commission. 

Maryland  Commission 

In  reply  to  a  request  for  an  opinion  as  to  whether 
the  commission  has  the  power  to  fix  wholesale  rates  for 
service  where  no  such  rates  have  been  filed  by  the  cor- 
poration, the  general  counsel  for  the  commission  stated 
that  the  question  had  never  been  judicially  decided. 
However,  since  the  law  gives  the  commission  authority 
to  fix  maximum  rates  for  gas  and  electric  utilities,  he 
held  that  this  includes  the  power  to  fix  the  maximum 
price  for  each  of  such  reasonable  classifications  of  these 
products  by  the  wholesale  as  may  be  established  by  a 
gas  and  electric  company.  He  advised  the  commission 
to  insist  that  it  had  the  power  to  fix  maximum  com- 
mutation rates  whether  any  such  rates  have  been  filed 
by  the  public  service  corporation  or  not. 

Pennsylvania  Commission 

In  dismissing  the  application  of  the  Midvalley  Power 
Company  for  the  approval  of  its  incorporation,  the 
Pennsylvania  Public  Service  Commission  held  that  there 
is  no  unsupplied  demand  for  service  that  will  justify 
admitting  a  competing  utility  into  occupying  territory 
where  a  consumer  desiring  service  has  made  no  request 
to  the  existing  utility.  Public  necessity  or  convenience 
does  not  require  the  incorporation  of  an  electric 
utility  to  serve  a  township  where  the  existing  utility  has 
given  fair  and  adequate  service  for  a  number  of  years, 
and  is  able  and  willing  to  supply  all  necessary  equip- 
ment for  furnishing  any  immediate  or  future  demand 
for  service  at  rates  equal  to  those  proposed  by  the  ap- 
plicant for  incorporation,  especially  where  a  third  com- 
pany also  has  the  right  to  serve  the  territory. 

Iowa  Commission 

The  Iowa  Board  of  Railroad  Commissioners  held,  in 
connection  with  the  application  by  the  Iowa  Falls  Elec- 
tric Company  for  a  franchise  to  construct  and  operate 
a  transmission  line  from  its  plant  in  Iowa  Falls  to  Wells- 
burg,  that  the  granting  of  a  franchise  to  an  electric 
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utilitj  i"  construcl  ■  transmission  line  along  public 
i  other  private  lands  with  the  righl  of  In- 
nd  egress  over  tin-  land,  without  making  pi 
lion  for  compensation,  does  qoI  contravene  ■  con  titu- 
tional  prohibition  against  taking  private  propertj  for 
public  use  without  just  compensation  first  being  made, 
where  the  statutes  have  made  adequate  provision  for 
sompensation  to  the  land  owners. 

Illinois  Commission 

in  a  case  Involving  the  Homer  Electric  Light  &  Power 
ompanv  the  Illinois  Public  Utilities  Commission  held 
that  a  meter  rental  charge  of  25  cents  per  month  on 
meters  costing  $t>.77  unjustly  discriminates  In  favor  of 
consumers  who  own  meters,  since  the  difference  between 
the  meter  rental  charge  and  the  actual  charge  for  cov- 
ering interest  and  depreciation  and  the  value  of  the 
meter  unfairly  increases  the  unit  cost  of  service  to  a 
consumer  not  owning  a  meter.  This  discrimination  was 
eliminated  by  requiring  the  utility  to  acquire  all  meters 
and  by  permitting  it  to  increase  its  rates  if  the  loss  of 
such  charges  should  be  an  undue  burden.  The  company 
was  permitted  in  case  of  purchase  to  pay  not  less  than 
the  original  price  less  10  per  cent  for  each  year  of  in- 
stallation and  in  case  of  rental  to  pay  annually  not  to  ex- 
ceed 7  per  cent  of  the  cost  of  depreciation  and  7  per 
cent  interest,  providing  the  consumer  agrees  to  yield 
possession  after  the  meter  has  been  in  service  fifteen 
years  from  date  of  original  installation,  and  that  the 
amount  paid  to  him  shall  not  exceed  $1.50  per  annum. 

Wisconsin  Commission 

In  estimating  the  expenses  of  the  electrical  depart- 
ment of  a  municipal  electric  and  water  plant  the  Wis- 
consin Railroad  Commission  in  the  case  of  the  village 
of  Fennimore  held  that  interest  on  construction  bonds 
and  salaries  of  an  official  giving  his  entire  time  to  the 
utility  and  of  officials  performing  both  municipal  and 
utility  duties  must  be  apportioned.  An  allowance  of 
4.5  per  cent  of  the  investment  in  the  electric  plant  was 
held  necessary  to  provide  for  accrued  and  accruing  de- 
preciation. Also,  the  commission  held  that  taxes  to  an 
amount  equal  to  what  the  utility  will  pay  if  it  were 
operated  by  private  persons  should  also  be  covered  by 
the  annual  revenue.  The  city  was  allowed  to  increase 
the  rates  to  an  amount  sufficient  to  meet  operating 
expenses  alone,  since  no  demand  had  been  made  by  the 
taxpayers  that  the  plant  yield  a  reasonable  return  on 
the  entire  investment.  The  revenue  of  a  municipal  plant 
for  street  lighting,  it  was  held,  should  be  provided  for 
out  of  city  taxes,  the  same  as  any  other  obligation. 
Where  depreciation  has  been  permitted  to  accrue,  and 
where  it  is  uncertain  how  much  revenue  a  proposed  in- 
crease in  rates  will  produce,  the  plant,  it  was  decided, 
should  be  permitted  to  charge  a  little  more  rather  than 
a  little  less  for  service. 

Although  a  private  utility  is  required  to  make  at  its 
own  expense  the  extension  from  a  transmission  line  to 
the  premises  of  a  new  consumer  under  the  Wisconsin 
public  utilities  law  requiring  the  utility  to  supply  the 
equipment  incidental  to  the  supplying  of  such  service, 
the  municipality,  it  was  held,  should  not  be  required  to 
set  more  than  two  poles  with  the  usuafspacing.  The  com- 
mission held  that  the  furnishing  of  electricity  to  large 
consumers  at  lower  rates  than  to  small  consumers  is  not 
discriminatory,  where  the  lower  rate  results  from  ex- 
cess consumption  at  secondary  rates  lower  than  primary 
rates.  Permitting  the  use  of  electric  lights  on  a  power 
line  was  held  not  to  be  an  unjust  discrimination,  al- 
though the  rates  were  different  for  the  two  classes  of 
service,  where  only  two  small  lights  were  used  and  the 
cost  of  separating  the  lighting  from  the  power  service 
would  be  greater  than  the  increase  in  earnings  from  the 


eparation  of  service.  Where  a  municipal  electric  utility 
u.i  operated  under  a  limited  earning  power  and 
finances,  it  was  relieved  from  a  statutory  obligation  to 
mpplying  meters  to  consumers,  a  municipal  electrical 
utility  maj  be  permitted  to  charge  a  higher  rate  to 
'cii  timers  without  the  municipality  than  to  residenti 
where  the  rate  to  the  former  is  not  unreasonably  high 
in  comparison  with  the  cost  of  service  and  other  condi- 
tions affecting  rates. 

Maine  Commission 

The  Maine  Public  Utilities  Commission  held,  in  con- 
nection with  the  electric  lighting  service  for  the  town 
of  Union,  when  a  company  that  was  granted  the  right 
to  supply  lighting  service  in  a  town  did  not  do  so,  and 
for  financial  reasons  could  not  do  so,  that  an  outsid< 
company  should  be  permitted  to  serve  the  town. 

The  Public  Utilities  Commission  of  Maine  has  given 
its  decision  regarding  better  lighting  service  for  tin 
town  of  Philips  by  the  Philips  Electric  Light  &  Power 
Company,  but  withheld  its  order  until  the  company  has 
an  opportunity  to  canvass  the  matter  and  ascertain  t< 
what  extent  and  how  the  requirements  of  the  decision 
can  be  met.     The  commission  says  in  its  decision: 

"Increased  rates  to  private  consumers  should  not  be 
thought  of.  They  must  not  be  required  to  pay  more  for 
what  they  do  use  for  the  privilege  of  using  what  gen- 
erally they  will  not  wish  to  use.  The  natural  result  of 
an  increase  sufficient  to  afford  a  substantial  return 
would  be  to  reduce  revenue  by  decreasing  the  number 
of  patrons.  If  this  method  were  to  be  invoked,  it  could 
be  made  to  reach  all  alike  only  by  increasing  the  mini- 
mum monthly  rate,  which  is  already  as  high  as  it  should 
be.  The  additional  service  to  the  village  corporation  in 
keeping  its  streets  lighted  all  night  would,  however,  be 
a  distinct  benefit,  and  one  for  which  an  added  charge 
might  properly  be  made.  But  the  corporation,  while  it 
must  pay  a  just  rate  for  the  electricity  it  uses,  cannot  be 
compelled  to  use  any.  The  company  may  publish  a  law- 
ful rate  for  street  lights,  but  their  use  is  a  matter  of 
agreement,  and  the  village  corporation  will  need  to  be 
consulted  before  it  is  known  how  much  can  be  derived 
from  this  source,  and  for  how  long  a  period. 

"It  necessarily  follows  that,  if  the  additional  service 
is  to  be  had,  whatever  part  of  the  cost  is  not  left  to  be 
met  by  the  company  or  borne  by  the  village  corporation 
must  come  from  voluntary  contribution.  This  is  not  a 
proper  way  to  provide  income  for  a  public  utility  under 
ordinary  circumstances,  but  here  all  parties  concede  it<- 
necessity,  and  it  is  only  asked  that  the  amount  shall  be 
determined. 

"We  find  that  if  the  company  is  to  furnish  all-night 
service  dependent  upon  water  power  only,  and  without 
abatement  of  compensation  for  lack  of  current  due  to 
insufficient  water  power,  it  should  receive  in  addition 
to  receipts  from  present  published  rates  the  sum  of  $500 
for  one  year  from  the  date  on  which  any  order  herein- 
after made  for  that  purpose  shall  become  effective,  said 
sum  to  be  derived  from  increased  rates  for  street  lights 
and  from  private  subscriptions. 

"We  find  that  if  the  company  is  to  furnish  all-night 
service  with  water  power,  employing  auxiliary  power  to 
insure  constant  service,  it  should  receive  during  a  period 
of  three  years,  in  addition  to  receipts  from  present  pub- 
lished rates,  the  sum  of  $1,000  the  first  year,  $800  the 
second  year  and  $700  the  third  year. 

"Neither  of  these  plans  provides  for  twenty-three- 
hour  service,  and  neither  is,  in  our  judgment,  as  satis- 
factory as  may  be  worked  out  by  the  parties  themselves 
if  they  will  enter  frankly  and  in  good  faith  into  nego- 
tiations, where  greater  elasticity  is  possible  than  in  an 
arbitrary  order.  The  commission  earnestly  recommends 
that  they  undertake  to  do  so." 
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Working  on  a  Portable  Searchlight. — 

The  Van  Dorn  Iron  Works  Company 
of  Cleveland,  Ohio,  is  experimenting 
with  a  new  searchlight  for  war  use.  If 
plans  materialize,  the  light  will  be 
small  but  will  have  the  power  of  a 
large  stationary  light. 

New  Publication  for  Kansas  City 
Company. — The  Kansas  City  (Mo.) 
Light  &  Power  Company  will  issue  soon 
the  first  number  of  a  monthly  publica- 
tion which  will  be  sent  to  all  customers 
and  to  employees.  A  name  for  it  has 
not  as  yet  been  announced. 

Governor's  Nomination  of  New  York 
Commissioners  Confirmed. — The  Senate 
of  the  State  of  New  York  on  March  16 
confirmed  the  nominations  made  by 
Governor  Whitman  of  Travis  H.  Whit- 
ney and  Charles  S.  Hervey  to  be  mem- 
bers of  the  Public  Service  Commission 
for  the  First  District.  Mr.  Whitney 
succeeds  J.  Sergeant  Cram,  whose  term 
expired  on  Jan.  31,  1916.  His  term  of 
office  will  expire  on  Jan.  31,  1921.  Mr. 
Hervey  was  elected  to  serve  for  one 
year,  succeeding  George  V.  S.  Williams, 
who  resigned  in  January. 

War  Delays  Cornell's  Picture  of 
Blondel. — For  some  years  it  has  been 
the  custom  at  Cornell  University  for 
each  senior  class  in  electrical  engineer- 
ing to  present  the  electrical  department 
with  a  picture  of  some  man  prominent 
in  the  electrical  profession.  The  class 
af  1915  chose  Andre  E.  Blondel,  but 
was  unable  to  secure  a  suitable  pic- 
ture in  this  country.  Accordingly,  an 
srder  was  sent  to  France  last  spring. 
Due  to  the  war  and  other  delays,  the 
picture  did  not  arrive  at  Ithaca  until 
;he  first  week  in  March,  1916,  and  on 
March  15  it  was  formally  presented. 

Cannot  Utilize  Railway  Poles  for 
Carrying  Light  and  Power  Wires. — In 
in  opinion  given  to  the  Board  of  Su- 
pervisors of  San  Francisco,  the  city 
ittorney  stated  that  the  San  Francisco 
&  Sierra  Power  Company  had  no  legal 
•ight  to  furnish  electric  power  to  cus-. 
;omers  by  using  the  poles  of  the  United 
Railroads  of  San  Francisco  for  carry- 
ng  its  wires.  He  said  that  the  fran- 
:hise  for  the  erection  and  maintenance 
>f  the  poles  was  granted  only  for  the 
•peration  of  a  street  railway  system 
ind  there  is  no  authorization  to  utilize 
hem  for  any  other  purposes. 

Franchise  Dispute  in  Lexington,  Ky. 
-In  determining  the  course  the  city 
/ill  take  in  connection  with  the  prob- 
ble  application  of  the  Kentucky  Utili- 
ies  Company  for  a  renewal  of  the  fran- 
hise  which  expires  this  year,  the  City 
lommission  will  have  the  assistance  of 
lorris  L.  Cooke,  managing1  director  of 
lie  Utilities  Bureau  of  Philadelphia. 
Ir.  Cooke  spent  a  day  in  Lexington  dur- 
ig  the  week  looking  into  the  situation, 
te  took  away  with  him  a  number  of 
eports,  etc.,  and  will  later  give  an 
pinion.  The  local  utilities  company 
pplied  two  years  ago  for  renewal  of 
ie  franchise,  but  the  terms  proposed, 
tid  which  the  City  Commission  ap- 
eared  disposed  to  approve,  were  re- 
scted  when  an  appeal  to  the  referen- 
im  was  taken  under  the  lead  of  the 
unicipal  League  and  the  proposed  con- 
act  was  defeated. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Electrical   Show   for   St.   Louis. — The 

St.  Louis  Jovian  League  will  join  forces 
with  the  National  Household  Show  and 
give  a  combination  show  April  3  to  15. 
The  Jovian  League  has  taken  one-third 
of  the  space,  which  will  be  devoted  to 
the  display  of  electrical  household  con- 
veniences and  appliances. 

30,000  Engineers  Available  for  Pre- 
paredness Program.  —  The  recently 
formed  Water  Power  Development  As- 
sociation issued  a  report  last  week 
which  said  that  there  are  30,000  engi- 
neers in  the  United  States  out  of  work 
or  making  a  bare  living  at  odd  jobs. 
The  association  urges  that  these  men 
be  employed  by  the  industrial  prepar- 
edness committee  of  the  Naval  Con- 
sulting Board  in  its  plan  to  make  a 
survey  of  the  country's  ability  to  pro- 
duce war  supplies. 

Michigan  Utilities  Taxed  at  Quarter 
of  a  Billion. — The  final  assessment  of 
the  public-utility  companies  of  Michi- 
gan for  taxes  on  an  ad  valorem  basis, 
as  announced  by  the  State  Tax  Com- 
mission, shows  the  properties  to  be 
valued  at  $253,041,200.  On  this  prop- 
erty the  State  will  collect  in  taxes 
$5,165,867.32,  all  of  which,  under  the 
provisions  of  the  Michigan  constitution, 
goes  into  the  primary  school  fund.  The 
state  board  increased  the  assessed 
valuation  of  the  properties  $3,755,300 
over  last  year,  and  the  additional  tax 
to  be  collected  amounts  to  $585,453.66. 
Plan  Presented  to  Stabilize  Mexican 
Boundary  and  Develop  Water-Power. — 
A  plan  to  stabilize  the  Texas-Mexico 
boundary,  to  develop  water-power  to  the 
extent  of  300,000  hp.,  and  to  provide  ir- 
rigation for  2,000,000  acres  of  land,  is 
proposed  in  a  report  issued  by  the  Fed- 
eral Bureau  of  Water  Conservation  con- 
taining the  combined  opinions  of  a  num- 
ber of  engineers.  The  plan  recommends 
the  erection  of  several  dams  to  hold  the 
waters  of  Texas  streams  and  urges  a 
considerable  amount  of  work  along  the 
Rio  Grande  to  prevent  the  constant 
shifting  of  the  international  boundary. 

Commission  Law  Prospective,  Not 
Retroactive. — Holding  that  the  lan- 
guage of  the  act  creating  the  New 
Jersey  commission  is  prospective  and 
not  retroactive,  the  Court  of  Errors  and 
Appeals  has  rendered  a  decision  which 
will  restore  to  Plainfield  its  free  light- 
ing contract  with  the  Public  Service 
Electric  Company.  Plainfield  had  a 
contract  with  the  company  by  which  its 
council  chamber  and  other  buildings 
were  to  be  lighted  free  of  charge.  This 
was  carried  out  for  fifteen  years,  when 
the  company  discontinued  doing  so  be- 
cause the  public  utility  act  made  it  un- 
just to  give  a  preferential  rate  to  any 
person,   corporation   or  locality. 


6000-Hp.  Steel  Mill  for  Chattanooga. 

— Contracts  have  been  let  for  the  equip- 
ment of  the  mill  of  the  recently  formed 
Chattanooga  (Tenn.)  Steel  Company. 
About  6000  hp.  of  Westinghouse  motors 
will  be  used,  the  energy  to  be  furnished 
by  the  Chattanooga  &  Tennessee  Power 
Company. 

Governor  Praises  Utility  Commission. 

— Speaking  at  a  banquet  before  mem- 
bers of  the  Illinois  Public  Utilities 
Commission  and  employees,  Governor 
Dunne  declared  that  the  presence  of  the 
commission  had  done  away  with  the  cry 
for  municipal  ownership.  "Not  only  has 
the  commission  not  been  a  source  of  ex- 
pense to  the  State,  but  it  has  brought 
into  the  treasury  the  sum  of  $390,000  in 
fees  during  the  last  two  years,"  he  said. 

Telephone  Employees  to  the  Number 
of  34,000  Purchase  A.  T.  &  T.  Stock.— 
Of  approximately  78,500  employees  of 
the  Bell  Telephone  System  eligible, 
under  the  plan  published  on  Jan.  1, 
1915,  to  become  stockholders  of  the 
American  Telephone  &  Telegraph  Com- 
pany, 34,500,  or  almost  half,  purchased 
stock.  The  plan  has  been  extended  to 
include  those  employees  who  completed 
two  years  of  service  by  March  1,  1916, 
those  who  could  but  did  not  participate 
under  the  original  plan,  and  those  who 
subscribed  for  a  less  number  of  shares 
than  they  are  entitled  to  under  the  ex- 
tension. 

Electric  Iron  Ore  Smelting  in  Nor- 
way and  Sweden. — The  two  types  of 
electric  furnaces  most  used  on  the  Scan- 
dinavian Peninsula  for  iron  ore  smelt- 
ing are  the  Elektrometall  and  the  Helf- 
enstein  types,  according  to  the  report 
of  the  Canadian  department  of  mines 
which  recently  made  an  investigation 
of  electric  smelting  of  iron  ores  prelimi- 
nary to  establishing  a  similar  industry 
in  Canada.  In  June,  1915,  there  were 
in  operation  in  Norway  and  Sweden 
seven  Elektrometall  furnaces  of  an  ag- 
gregate rating  of  25,400  hp.,  and  there 
was  in  the  process  of  construction  ten 
furnaces  of  this  type  of  an  aggregate 
rating  of  32,200  hp.  Of  the  Helfen- 
stein  and  Tinfos  furnaces  there  were 
in  operation  in  June,  1915,  seven  fur- 
naces of  an  aggregate  rating  of  about 
14,000  hp. 

Cleveland  Electrical  League  Plans 
Beautiful  Club  Rooms. — If  the  plans  of 
the  Electrical  League  of  Cleveland  bear 
fruit,  that  organization  will  soon  pos- 
sess a  beautiful  suite  of  glass-incased 
club  rooms  on  the  roof  of  the  Statler 
Hotel.  The  suite  as  it  has  been  laid  out 
will  measure  180  ft.  by  30  ft.  over  all 
and  will  contain  a  dining-room  large 
enough  to  seat  300  people,  a  lounge, 
three  private  dining-rooms,  a  directors' 
room,  committee  room,  a  ladies'  lounge 
and  a  ladies'  dining-room.  In  these  din- 
ing rooms  a  50-cent  luncheon  and  a  75- 
cent  dinner  will  be  served  every  day  and 
a  la  carte  service  will  be  available  at 
all  times.  Tipping  will  be  forbidden. 
The  rental  and  service  charge  on  the 
suite  will  amount  to  about  $5,000  a 
year.  To  secure  funds  the  dues  of 
members  will  be  raised  to  $10  a  year, 
and  a  campaign  will  be  started  to  in- 
crease the  membership  from  500  to 
1000. 
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of  th«'  American  Exchange 
National  Bank,  addressed  the  Dallas 
Electric  Club  and  Jovian  League  at  the 
weekly  luncheon  on  March  17. 

Chicago  Electric  Club-Jovian  League. 

James  B.  Latta,  special  agent  of  the 
Underwriters'  Laboratories,  spoke  at 
the  meeting  oi  the  Electric  Club-Jovian 
League  of  Chicago  on  March  L6,  his 
Bubject    being    "Fire    and    the    Fight 

inst    It." 

I  os  Ingeles  Jovian  League. — At  the 
meeting  of  the  Los  Angeles  Jovian 
League  on  March  8  Charles  E.  Jarvis, 

Los  Angeles  representative  of  the 
Christian  Science  Monitor,  spoke  on 
"Journalism  —  Its  Opportunity  and 
Achievement." 

Pittafteld  Section,  A.  I.  E.  E.— The 
seventh  annual  banquet  of  the  Pittsfield 
Section  of  the  American  Institute  of 
Electrical  Engineers  was  held  at  the 
Wendell  Hotel  on  March  3.  Prof.  M.  I. 
Pupin,  inventor  of  the  loading  coil,  was 
the  guest  of  honor. 

Allentown  Branch,  N.  E.  L.  A.— On 
March  7  F.  B.  Mitchell  of  Landers, 
Frary  &  Clark,  addressed  the  members 
of  the  Allentown  branch  of  the  Nation- 
al Electric  Light  Association  on  the 
subject  of  household  appliances,  partic- 
ularly the  flatiron,  percolator,  grill  and 
toaster. 

New  York  Jovian  League. — The  first 
meeting  following  the  reorganization  of 
the  Jovian  League  of  New  York  City 
was  held  at  the  Hotel  Imperial  on  March 
22.  Hon.  Henry  Lane  Wilson,  former 
Ambassador  to  Mexico,  delivered  a  com- 
prehensive address  on  "The  Mexican 
Situation." 

Lynn  Section,  A.  I.  E.  E.— Richard 
H.  Rice,  engineer  of  the  turbine  depart- 
ment of  the  Lynn  Works  of  the  General 
Electric  Company,  delivered  a  lecture 
on  "Lines  of  Progress  in  Turbine  En- 
gineering" before  the  Lynn  (Mass.) 
Section  of  the  American  Institute  of 
Electrical  Engineers  at  a  recent  meet- 
ing. 

Schenectady  Section,  A.  I.  E.  E. — 
The  171st  meeting  of  the  Schenectady 
Section  of  the  American  Institute  of 
Electrical  Engineers  was  held  on 
March  7.  B.  G.  Lamme,  chief  engineer 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  read  a  paper  en- 
titled "Iron  Losses  in  Direct-Current 
Machines." 

Los  Angeles  Section,  A.  I.  E.  E. — At 
the  regular  meeting  of  the  Los  Angeles 
section  of  the  American  Institute  of 
Electrical  Engineers  on  March  21  the 
subject  of  "The  Relation  of  Electrical 
Engineering  to  the  Problems  of  the 
Mount  Wilson  Solar  Observatory"  was 
discussed  by  Dr.  Arthur  F.  King,  physi- 
cist of  the  observatory. 

Rejuvenation  of  Kansas  City  Jovians. 
— A.  P.  Denton,  first  tribune,  and  J.  D. 
Todd,  second  tribune,  of  the  Jovians  of 
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Kansas  City,  have  announced  thai  the 
third  rejuvenation  of  their  administra- 
tion   will    take    place    on   June   6   aboard 

the  Steamer  Chester  on  the  Missouri 
River.  The  work  will  be  put  on  in  the 
dining  room  of  t  he  boat. 

Louisville  Radio  Club.— W.  W.  Smith 
is  president  of  the  recently  formed 
Louisville  Radio  Club,  which  is  devoting 
most  of  its  attention  to  wireless  teleg- 
raphy and  study  of  general  electrical 
matters.  Meetings  are  held  at  regular 
intervals  at  the  offices  of  the  Tafel 
Electric  Company,  at  which  well-known 
authorities  in  their  lines  are  present  as 
speakers. 

Newark  Jovian  League. — At  the  reg- 
ular weekly  luncheon  of  the  Newark 
Jovian  League  on  March  3  S.  B.  Bur- 
roughs, general  lighting  representative 
for  the  State  of  New  Jersey  of  the 
Public  Service  Electric  Company,  spoke 
on  "Faith  as  a  Commercial  Asset." 
Following  Mr.  Burroughs,  a  number  of 
those  present  testified  to  the  com- 
mercial value  of  faith. 

Kansas  Electrical  Contractors  to 
Meet  at  Wichita. — The  Jovian  League 
of  Wichita,  Kan.,  will  entertain  the 
Electrical  Contractors'  Association  of 
Kansas,  at  the  State  convention  at  Wi- 
chita, on  May  19.  There  will  be  lunch- 
eon with  the  Electric  Club,  a  motor- 
car ride  over  the  city,  and  a  rejuvena- 
tion in  the  evening.  J.  L.  Harvey,  first 
tribune,  will  have  charge  of  the  cere- 
monies. 

Chicago  Section,  I.  E.  S.— "The 
Latest  Development  in  Incandescent 
Lamps"  was  the  topic  for  discussion  at 
the  March  16  meeting  of  the  Chicago 
Section  of  the  Illuminating  Engineer- 
ing Society.  The  speaker  was  A.  S. 
Merrill,  assistant  chief  engineer  of  the 
National  Lamp  Works,  and  the  dis- 
cussion was  led  by  Preston  S.  Millar, 
general  manager  of  the  Electrical  Test- 
ing Laboratories,  New  York  City. 

Philadelphia  Section,  I.  E.  S.— A 
joint  meeting  was  held  on  March  17  by 
the  Philadelphia  Section  of  the  Illu- 
minating Engineering  Society  and  the 
Philadelphia  Section  of  the  American 
Institute  of  Electrical  Engineers. 
Charles  F.  Scott  presented  a  paper  on 
".Engineering  Training  as  a  Business 
Asset."  At  the  next  meeting  of  the 
section,  on  April  21,  T.  J.  Place  will 
present  a  paper  on  "Type  C  Lamps  in 
Street  Lighting." 

Detroit-Ann  Arbor  Section,  A.  I.  E. 
E—  E.  L.  Crosby  of  the  Detroit  Edi- 
son Company,  in  speaking  before  the 
Detroit-Ann  Arbor  Section  of  the 
American  Institute  of  Electrical  En- 
gineers on  March  10,  said  America  will 
soon  effect  an  adaptation  of  the  elec- 
trical furnace  to  American  needs  that 


Will     place     I  he     I  'lilted     I  ad     uf 

<  lei  man;  In  I  he  n  e  of  this  modern  ap- 
pliance. Hi  abject  v...  "The  i ».• 
velopment   of  the   Electric  Furnai 

Convention  of  Missouri  Association 
oi  Public  l  tilit ics.     The  Missouri  \    o 

ciat ion  of  Public  Utilities,  w huh  repi a 
sents  practically  all  of  the  privately 
owned  public  utilities  in  the  State,  will 

hold      Itl     tenth     annual     conventi" 

May  11-13  on  hoard  t he  steamer  Quincy, 

en  route  from  St.  Louis  to  I'eoria,  III., 
and  return,  traversing  Hie  Missi:  ippi 
and  Illinois  Rivers.  F.  I).  Beardslee, 
316  North  Twelfth  Street,  St.  Louis,  is 
ecretary  and  treasurer. 

St.  Louis  Jovian  League. — William 
McChesney  Martin,  chairman  of  the 
federal  Reserve  Bank  Committee,  was 
the  speaker  of  the  day  at  the  weekly 
meeting  and  luncheon  of  the  Jovian 
League  of  St.  Louis  on  March  8.  Mr. 
Martin  urged  the  Jovians  to  institute  a 
trade  acceptance  system  instead  of  an 
open  account.  He  declared  that  such  a 
system  would  prevent  business  men 
from  overselling  to  their  customers  and 
customers  from  the  evil  of  overbuying. 

New  York  Section,  A.  S.  M.  E.— 
The  entertainment  committee  of  the 
New  York  Section  of  the  American  So- 
ciety of  Mechanical  Engineers  has 
arranged  a  dinner  to  be  given  to  the 
members  and  their  ladies  at  the  Ma- 
chinery Club  on  March  29.  The  pur- 
pose of  the  dinner  is  to  have  it  a  purely 
social  occasion  when  the  members  of 
the  section  may  become  better  ac- 
quainted with  a  view  to  making  mem- 
bership in  the  section  a  social  bond 
as  well  as  a  professional  one. 

Joint  Meeting  Portland  Sections, 
A.  I.  E.  E.  and  N.  E.  L.  A.— A  joint 
meeting  of  the  Portland  (Ore.)  sec- 
tions of  the  National  Electric  Light 
Association  and  the  American  Insti- 
tute of  Electrical  Engineers  was  held 
in  that  city  on  March  7,  at  which  time 
two  reels  of  Electric  Vehicle  Associa- 
tion "movies"  were  shown.  This  was 
followed  by  a  discussion  of  the  local 
field  for  electric  trucks  and  the  success 
which  had  followed  their  adoption  by  a 
department  store  of  Portland. 

Minnesota  Electrical  Association  — 
The  ninth  annual  convention  of  the 
Minnesota  Electrical  Association  was 
held  at  the  Hotel  Radisson,  Minneapo- 
lis, on  Tuesday  and  Wednesday  of  this 
week.  The  program  was  as  follows: 
Tuesday  afternoon  —  Address  of  wel- 
come, by  Mayor  Wallace  G.  Nye;  "Pos- 
sibilities and  Practicability  of  the  Elec- 
tric Range,"  by  J.  D.  A.  Cross;  "Atti- 
tude of  the  Central  Station  Toward  the 
Consumer,"  by  0.  A.  Rofelty;  "Rates 
for  Electric  Service,"  by  W.  C.  Beck- 
jord.  Tuesday  evening — Jovian  rejuve- 
nation at  the  Elks'  Club.  Wednesday 
morning — "Boiler-Plant  Efficiency,"  by 
H.  S.  Whiton  and  J.  L.  Lawrence;  re- 
port of  committee  on  rural  extension, 
E.  J.  LeBlond  chairman.  Wednesday 
afternoon;  2  p.  m. — "Some  Central-Sta- 
tion and  Electric  Transmission  Statis- 
tics," by  Prof.  W.  T.  Ryan,  University 
of  Minnesota;  reports  of  committees 
and  election  of  officers.  Wednesday 
evening — Annual  banquet  under  auspi- 
ces of  the  association. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

High-Tension  Insulators  in  Demand 

While  this  season  of  the  year  is  ordinarily  the  off  period 
for  the  sale  of  high-tension  insulators  owing  to  the  weather 
handicap  to  outdoor  construction  work,  manufacturers 
state  that  the  business  this  year  is  excellent.  At  the  out- 
break of  the  European  war,  over  a  year  and  a  half  ago, 
central  stations  and  transmission  companies  were  forced 
for  financial  reasons,  to  generally  curtail  and  to  cut  line 
extension  expenditures  to  a  minimum.  For  this  reason 
very  few  insulators  were  installed  until  quite  recently, 
other  than  those  needed  for  emergency  repairs  and  to  re- 
place those  damaged  from  various  causes. 

With  the  better  financial  and  business  conditions,  how- 
ever, there  has  been  an  increasing  amount  of  purchasing. 
But  few  of  these  orders,  it  is  stated,  are  for  new-line 
jquipment.  They  are  for  extensions  of  existing  lines  to 
neet  the  increasing  demands  of  territories  now  served,  to 
serve  outlying  territories  where  a  sufficient  load  has  been 
ieveloped  and  to  serve  large  individual  consumers.  Prac- 
;ically  all  of  these  extensions  are  necessary  owing  to  the 
oad  and  are  in  but  few  cases  due  to  promotion  work. 
Many  of  the  extensions  were  contemplated  early  in  1914 
rat  put  off  when  the  war  broke  out.  Now,  in  spite  of  the 
greatly  advanced  prices,  these  lines  must  be  built  and  new 
nsulators  must  be  purchased. 

Notwithstanding  the  unfavorable  nature  of  the  under- 
ying  conditions,  high-tension  insulator  manufacturers  find 
rasiness  good,  and  expect  it  to  become  better.  It  was 
>ointed  out  that  present  construction  was  necessary  and 
hat  soon,  very  soon  in  fact,  construction  of  a  different 
lature  would  begin.  In  different  sections  of  the  country 
arge  operating  companies  have  for  some  time  been  ac- 
[uiring  near-by  properties  which  it  is  almost  certain  will 
ie  tied  into  single  systems  by  means  of  networks  of  trans- 
nission  lines.  Other  new  building  is  expected  and  in  gen- 
ral,  it  is  thought  that  construction  work  will  shortly 
mbrace  a  considerable  amount  designed  primarily  for 
uture  growth. 

To  what  extent  present  orders  are  for  the  purpose  of 
estocking  it  is  not  possible  to  say.  Opinions  differ  widely. 
!ome  manufacturers  lay  considerable  importance  to  this 
uying  channel,  while  others  place  little  or  no  weight  on  it, 
epreciating  the  idea  that  insulators  are  ever  purchased  in 
arge  quantities  for  purposes  of  stock. 

Prices,  as  with  most  of  the  other  types  of  electrical 
pparatus  and  fittings,  have  in  most  cases  advanced,  the 
atest  advance  having  occurred  but  a  couple  of  weeks  ago. 
t  is  not  expected,  however,  that  prices  will  make  another 
dvance,  or  at  any  rate  not  in  the  near  future. 

The  prices  of  raw  materials,  labor  and  the  volume  of  buy- 
ng  are  given  as  the  reasons  for  the  advance  in  price, 
letal  fittings  have  gone  up  considerably  and  labor  costs 
nore  to-day  than  it  did  a  year  and  a  half  ago. 

Deliveries  are  for  longer  periods  now  than  under  normal 
onditions.  It  is  very  difficult  to  obtain  metal  parts,  and 
he  long  deliveries  of  this  material  has  held  back  the  in- 
ulator  manufacturer.  Also,  the  freight  embargoes  have 
aused  further  delays  in  delivery. 

No  change,  as  far  as  it  could  be  learned,  has  occurred  in 
ither  the  credit  or  collection  situation.  Customers,  it  is 
ointed  out,  besides  being  mostly  of  a  prominent  and  finan- 
ially  responsible  class,  are  old  customers  and  their  credit 
tanding  is  well  known. 


The  New  England  Engineering  Company,  Waterbury, 
lonn.,  has  appointed  Starbuck  Sprague,  formerly  with  the 
leneral  Electric  Company,  as  sales  manager. 


The  Chelsea  Fiber  Mills  have  removed  their  sales  offices 
from  33  Union  Square  West  to  2i2  Fifth  Avenue,  New 
York. 

The  Anderson  Electric  Car  Company,  Detroit,  Mich.,  has 
reduced  the  prices  of  its  renewal  batteries  from  25  to  27  per 
cent,  making  a  considerable  reduction  in  the  maintenance 
cost  of  its  electrically  operated  cars. 

Robert  H.  Anthony,  New  England  representative  for  the 
R.  Thomas  &  Sons  Company,  the  Dicke  Tool  Company  and 
Hickey  &  Schneider  has  removed  his  office  to  the  Cummings 
Building,  261  Franklin  Street,  Boston,  Mass. 

The  Reeves-Owen  Electric  Company,  Montgomery,  Ala., 
has  appointed  Harry  Hunter,  formerly  with  the  Buckeye 
Electric  Division  of  the  National  Lamp  Works  of  the  Gen- 
eral Electric  Company,  Cleveland,  Ohio,  as  a  member  of  its 
sales  force. 

The  Ames  Iron  Works,  Oswego,  N.  Y.,  have  appointed 
Walter  Castanedo,  for  many  years  New  Orleans  representa- 
tive of  the  Harrisburg  Foundry  &  Machine  Works,  as  their 
district  manager  at  New  Orleans  with  headquarters  at  1103 
Hennen  Building  in  that  city. 

Automatic  Electric  Washer  Company. — H.  L.  Ogg  until 
recently  has  not  been  actively  associated  with  the  Auto- 
matic Electric  Washer  Company,  Newton,  Iowa,  although 
he  was  actively  connected  with  the  company  prior  to  1912. 
He  is  now  acting  as  president  and  advertising  manager  of 
the  company.  O.  B.  Woodrow,  formerly  secretary-treas- 
urer of  the  concern,  has  severed  his  connection  with  it. 

Stanley  H.  Rose,  special  agent  of  the  Department  of 
Commerce,  has  arrived  in  New  York  City  to  take  charge 
of  the  local  office  of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  succeeding  E.  C.  Porter,  who  recently  resigned 
to  accept  the  position  of  executive  secretary  of  the  newly 
organized  American-Russian  Chamber  of  Commerce.  Mr. 
Rose  has  recently  acted  in  the  capacity  of  a  traveling  secre- 
tary, carrying  out  the  function  of  a  local  bureau  where 
such  did  not  exist. 

Barstow  &  Company  Adopt  Emblem. — W.  S.  Barstow  & 
Company,  Inc.,  engineers  and  managers,  of  50  Pine  Street, 
New  York  City,  have  officially  accepted  and  adopted  as  their 
emblem  a  golden  link  on  a  black  background,  all  inclosed 
in  a  circle  of  gold.  The  company  attaches  to  the  emblem 
the  meaning  "Strength — Security — Energy,"  the  link  signi- 
fying the  first  two  qualities  and  the  circle,  which  is  the 
Egyptian  hieroglyph  for  the  sun,  the  source  of  all  terrestrial 
energy,  signifying  the  latter. 

Pacific  Coast  Manufacturer  Busy. — The  Metropolitan 
Electric  Company,  Seattle,  Wash.,  manufacturer  of  switches, 
switchboards,  panelboards,  steel  cabinets,  etc.,  reports  that 
business  in  its  line  is  especially  brisk  at  present  and  that 
indications  point  to  a  big  year  for  1916.  Several  interesting 
contracts  have  been  signed  during  the  past  two  months, 
among  which  is  the  complete  electrical  equipment  for  the 
new  Times  Publishing  Company  building  of  Seattle.  The 
Metropolitan  Electric  Company  was  organized  in  April, 
1915.  C.  L.  Moses  is  president  and  A.  M.  Asselstine  is 
secretary. 

B.  R.  T.  Orders  30,000-Kw.  Turbine  for  Williamsburg  Sta- 
tion.— The  Brooklyn  Rapid  Transit  Company  has  ordered 
from  the  Westinghouse  Electric  &  Manufacturing  Company 
a  30,000-kw.  single-unit  turbo-generator  set  for  installation 
in  the  railroad  company's  Williamsburg  generating  station. 
The  turbine  will  operate  on  steam  at  200  lb.  pressure  and 
115  deg.  superheat  and  will  exhaust  into  a  28.5-in.  vacuum 
furnished  by  a  40,000-sq.  ft.  Westinghouse  surface-type  con- 
denser. The  new  machine,  which  will  operate  at  1500  r.p.m., 
will  furnish  twenty-five-cycle,  three-phase  current  at  6600 
volts  and  11,400  volts,  star  and  delta,  respectively. 
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National  Carbon   Experiencee  Large  [ncreaaec  In  Light 
nit;    Carbon,    Electrodes    ;mcl    Storage-Batterj     Business. — 
Own  war  conditions  in   Europe,  bul   nol   to  war 

ordei  National  Carbon  Company  "i"  Cleveland,  ohm, 

hi     foi     loma  time  been  experiencing  :i  largely   Incree  ed 
buiinei  .  particularly  for  lighting  carboni  and  carbon  rice 
trodi  hipmenl   t«>  England,  Norway,  Sweden,  lw< 

and  other  foreign  countrie       \i  the  same  time  iii<'  dome 

tic  i  bheai     I    haa  largely  Increased  on  account 

of  the  greatly  decreased  importation  of  foreign  made  goods. 
The  demand  for  t lu>  company's  storage  batteries  haa  in- 
creased to  such  an  extent  that  it  lias  been  necessary  i<>  ered 
s  new  plant.  This  plant,  which  is  situated  at  Cleveland, 
will  be  completed  in  s  few  months,  and  the  facilities  will  be 
such,  the  company  expects,  as  t<»  enable  it  to  take  rare  <>f 
practically  any  demand  thai  may  be  made  upon  it  for  stor- 
n\:v  batteries. 

Weetinghouse  Electric  Sinus. — One  of  the  most  effective 
electric  signs  recently  erected  in  the  vicinity  of  Pittsburgh 
is  that  on  the  Shadyaide  works  of  the  Weatinghouae  Electric 
A  Manufacturing  Company,  which  are  devoted  chiefly  to  the 
manufacture  of  starting,  lighting  and  ignition  equipment 
for  gasoline  automobiles.  The  sign  is  visible  both  day  and 
night  and  can  be  easily  seen  by  passengers  on  the  Penn- 
sylvania Railroad  near-by.  The  letters  are  of  the  metal- 
channel  type,  the  company's  name  being  in  8-ft.  letters  while 
the  lower  words  are  2  ft.  high.  The  sign  is  lighted  by  566 
5-watt,  65-volt  tungsten  lamps,  giving  a  connected  load  of 
2.8  kw.  The  sign  was  designed  by  the  maintenance  depart- 
ment of  the  Westinghou.se  company  and  built  and  erected 
by  the  Federal  Sign  System  (Electric)  of  Chicago.  Energy 
for  lighting  it  is  furnished  by  the  Duquesne  Light  Com- 
pany of  Pittsburgh. 

To  Investigate  South  American  Market  for  Electrical 
Goods. — Philip  S.  Smith  of  New  York  will  leave  within  a 
few  weeks  for  an  extended  tour  of  South  America  to  make 
an  exhaustive  investigation  of  the  market  for  electrical 
goods.  This  investigation  is  being  instituted  by  the  Bureau 
of  Foreign  and  Domestic  Commerce  for  the  purpose  of  aid- 
ing American  Manufacturers.  In  this  connection  the  bureau 
says:  "In  the  last  few  years  there  has  been  evidenced  a 
growing  interest  among  manufacturers  of  electrical  goods 
in  the  United  States  in  the  possibilities  of  South  American 
markets,  and  the  reports  of  Mr.  Smith  will  furnish  the 
technical  information  necessary  to  enable  our  producers  of 
electric  equipment  of  all  kinds  to  cultivate  the  field  intelli- 
gently. The  high  price  of  coal  in  most  parts  of  South  Amer- 
ica and  the  prevalence  of  water  power  have  caused  a  con- 
siderable development  in  the  hydroelectric  industry,  and 
American  appliances  should  find  an  increasing  sale.  Mr. 
Smith  will  report  both  on  the  present  conditions  in  the  trade 
and  on  the  future  prospects." 

New  Wagner  Buildings. — The  Wagner  Electric  Manufac- 
turing Company  has  started  construction  on  two  new  build- 
ings to  augment  its  present  factory  group  on  Plymouth 
Avenue,  St.  Louis.  Building  No.  1  is  140  ft.  by  90  ft.,  with 
an  open  bay  spanned  by  a  traveling  crane  50  ft.  long,  with 
galleries  20  ft.  in  width  on  either  side  of  this  bay.  This 
building  will  be  devoted  to  punch  press  operations.  The 
framework  will  be  of  structural  steel,  with  an  all-metal  roof 
having  a  longitudinal  skylight  down  the  center.  Building 
No.  2  will  be  108  ft.  by  90  ft.  and  devoted  to  various  opera- 
tions involving  the  production  of  small  parts,  including 
small  punch-press  work.  This  building  is  of  reinforced 
concrete  construction  and  fireproof  throughout.  The  new 
structures  will  be  connected  by  a  tunnel  with  the  main  sec- 
tion of  Plant  No.  1.  Contracts  call  for  the  completion  of 
the  No.  1  building  by  April  21  and  of  the  No.  2  building  by 
June  2.  The  designing  of  these  buildings  was  done  by  the 
Condron  Company  of  Chicago,  and  the  reinforced  concrete 
floors  of  Building  No.  2  are  to  be  built  under  the  patented 
"Acme"  system  of  the  Condron  Company.  Virtually  the 
entire  exterior  wall  area  of  both  buildings  is  glass,  insuring 
unexcelled  daylight  working  conditions  on  every  floor. 

Louisville  Increases  Generating  Capacity. — Provisions 
have  been  made  for  increasing  the  generating  capacity  of 
the  Waterside  station  of  the  Louisville  Gas  &  Electric  Com- 
pany. The  improvements,  which  will  be  under  the  super- 
vision of  the  engineering  department  of  H.  M.  Byllesby  & 
Company,  will  include  an  addition  to  the  present  building. 


the  In  itallation  of  s  new  15,000  kw.  General  Electric  team 
turbine  generating  unit  with  Worthington  condensing 
equipment,  Including  600  ft.  of  intake  and  discharge  tunnel, 
four  new  Babcock  &  Wilcox  boilers  equipped  with  underfeed 
forced  draft  stokers,  switchboard  apparatus  and  a  250  ft. 
t.uk  having  a  diameter  of  i"  ft.  6  in.  The  building  will  be 
fireproof  throughout,  and  the  efficiency  of  the  new  equip 

inent  will  be  such  as  to  effect  an  appreciable  saving  in 
Operating  cost.  This  enlargement  of  the  station  comes 
within  a  year  of  the  last  enlargement  Of  generating  ca- 
pacity, s  6500-kw.  unit  with  all  the  necessary  auxiliary 
equipment  and  boiler  rating  having  been  installed  in  the 
summer  of  1915.  Construction  work  on  the  addition 
already  been  started,  and  it  is  expected  that  the  new  equip- 
ment will  be  in  service  in  time  for  the  coming  winter's  load. 
Approximately  $1,000,000  will  be  required  for  these  im- 
provements, the  funds  for  which  have  been  provided  by  the 
sale  of  $500,000  of  the  company's  6  per  cent  bonds  and 
$760,000  of  6  per  cent  three-and-one-half-year  notes.  When 
the  present  plans  have  been  carried  out,  the  Louisville  Gas 
&  Electric  Company  will  have  an  electric  generating  rating 
oT  .-55,000  kw. 

Electric-Truck  Sales  Increasing  Rapidly. — The  General 
Vehicle  Company,  Long  Island  City,  N.  Y.,  reports  that  be- 
ginning with  the  first  of  the  year  the  sales  of  "G.  V." 
electric  trucks  have  been  more  satisfactory  than  at  any 
time  in  the  past  two  years.  This  company  has  always  had 
a  large  reorder  business,  but  this  year  sales  to  present 
users  have  reached  unexpected  proportions  and  the  number 
of  new  customers  added  is  also  without  precedent.  Among 
the  reorders  received  are  twenty  more  3% -ton  American 
Express  trucks  for  Boston,  twenty-five  more  2-ton  Ameri- 
can Express  for  New  York,  giving  them  more  than  150; 
seven  more  for  Anheuser-Busch  Brewing  Association  at 
Chicago,  making  forty -four  for  them  in  four  cities;  ten 
more  5-ton  trucks  for  Jacob  Ruppert,  giving  this  brewer 
approximately  160  "G.  V."  trucks;  twenty  more  2-ton  trucks 
for  Adams  Express  Company,  which  swells  their  total  to 
more  than  200  "G.  V."  electrics;  ten  more  freight  trucks 
for  the  Mallory  Steamship  Company,  and  smaller  reorders 
from  Milwaukee  Railway  &  Light  Company,  Capitol  Mill- 
ing Company,  Los  Angeles;  H.  J.  Heinz  Company,  J.  &  J. 
Slater  (shoes),  Cady  Lumber  Company,  St.  Paul  &  Ta- 
coma  Lumber  Company  (lumber  tractors),  National  Lead 
Company,  Empire  State  Dairy  Company,  Burton-Furber 
Coal  Company  and  many  others.  Hutzler  Brothers  of  Bal- 
timore bought  four  more  worm-drive  delivery  wagons  and 
Bullock's  Store  in  Los  Angeles  others  of  this  type.  The 
Lincoln  Safe  Deposit  Company  has  added  another  3% -ton 
van,  which  sale  is  interesting  inasmuch  as  they  have  pur- 
chased one  of  these  vans  each  year  for  seven  years  with- 
out a  break.  Among  the  new  truck  customers  are  the 
following:  Bank  of  the  Metropolis,  New  York;  Aetna  Brew- 
ing Company  of  Hartford,  the  first  brewery  truck  to  go 
under  the  local  battery  service  system;  J.  L.  Mott  Iron 
Works,  Chase  &  Sanborn,  Boston,  a  worm-drive  special  de- 
livery tea  and  coffee  wagon;  the  Carborundum  Company, 
Niagara  Falls;  Nobscot  Spring  Water  Company,  Boston; 
Arlington  Company  of  Arlington,  N.  J.;  C.  J.  Lincoln  Com- 
pany, Hartford;  Emery-Beers  Company;  H.  Kohn,  Inc.; 
Dayton  Engineering  Laboratories,  and  many  others. 

Part  Wages  May  Play  in  World  Trade  After  War.— In 

its  March  letter  the  National  City  Bank  of  New  York  gives 
a  few  paragraphs  to  increased  wages,  pointing  out  that  the 
laborer  makes  no  gain  but  that  after  the  war  this  large  labor 
cost  may  keep  American  products  out  of  the  world's  mar- 
kets. The  paragraphs  on  wages  are  as  follows:  "Generally 
speaking,  wages  enter  into  prices  of  the  product,  and  unless 
counterbalancing  economies  are  introduced,  a  rise  of  wages 
means  that  the  public  must  pay  more  for  the  goods  or 
services,  and  as  the  public  is  largely  composed  of  wage- 
earners,  the  effect  is  to  raise  the  cost  of  living  on  them- 
selves. There  is  no  real  advancement  or  betterment  of 
conditions  in  this.  This  is  not  to  say  that  a  close  organiza- 
tion of  wage-earners  which  is  able,  either  by  reason  of  the 
skill  or  knowledge  required  or  by  help  of  trade-union  rules, 
to  have  a  practical  monopoly  of  a  certain  employment  may 
not  lift  wages  above  the  level  for  work  of  the  same  grade 
in  other  employments,  but  this  is  at  the  expense  of  other 
working  people  who  must  help  pay  these  costs.     The  coal 
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miners  who  are  now  complaining  of  the  cost  of  living  and 
asking  to  have  their  wages  raised  will  be  affected  adversely 
by  higher  freight  charges  upon  coal  or  upon  the  goods 
they  consume,  and  the  railway  men  and  all  other  classes 
of  wage-earners  will  be  unfavorably  affected  by  higher  costs 
for  mining  coal.  Furthermore,  when  the  advances  have 
been  made  all  around  the  circle,  so  that  each  class  of  work- 
men has  gained  enough  to  offset  its  own  increased  payments 
to  the  others — or,  in  other  words,  when  each  has  obtained 
enough  to  make  good  the  rising  'costs  of  living' — the  net 
result  is  likely  to  be  that  the  United  States  will  be  too  far 
above  the  level  of  costs  abroad  to  sell  its  products  in  for- 
eign markets.  It  is  certain  that  under  normal  conditions 
abroad  this  situation  would  result  in  a  curtailment  of  pro- 
duction here  and  a  state  of  slack  trade  and  non-employment 
which  would  be  costly  to  wage-earners.  The  truth  is  that 
the  only  gains  made  which  are  not  at  the  expense  of  other 
groups  or  classes  are  those  which  come  from  improve- 
ments in  the  methods  of  production  and  distribution.  Wher- 
ever the  product  can  be  increased  or  a  saving  can  be  accom- 
plished in  distribution,  there  is  a  chance  for  gain,  either 
to  producer  or  consumer  or  both." 


NEW  YORK  METAL  MARKET  PRICES 

, March  14 ^      , — r-March  21 , 

Selling  Prices  Selling  Prices 

Bid  Asked  Bid         Asked 

Copper  £       s     d  £       s     d 

London,  standard  spot ,        105     0     0  112     5     0 

Prime  Lake   27.50  to  27.75f  27.37%  to  27.62%f 

Electrolytic     27.50  to  27.75f  27.37%  to  27.62%  f 

Casting    25.50  to  26. 00t  25.75       to  26.25f 

Copper  wire  base 29.00  to  29. 50t  29.00      to  29.50f 

Lead 7.00  7.00 

Nickel    45.00  to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter 25.00f  25.00t 

Spelter     16.80  to  17. 05f  17.67  %  to  17.92%  f 

Tin,  straits 55.00f  nO.OOf 

Aluminum,  98  to  99  per  cent.    57.00  to  59. 00f  57.00      to  59.00f 

OLD  METALS 

Heavy  copper  and  wire 21.00  to  21. 50|  21.00      to  21.50f 

Bras,  heavy   13.50  to  14. 00f  13.50      to  14.00t 

Brass,  light    11.50  to  12. OOf  11.00       to  11.50f 

Lead,  heavy 5.75  to    5.85f  6.25      to    6.50t 

Zinc,  new  scrap   14.00  to  15. 00f  15.50      to  16.00t 

COPPER  EXPORTS 
Total  tons  to  March  21 12,567 

tNominal. 


Corporate  and  Financial 

American  Gas   Company,   Camden,   N.   J. — The  earnings 

for  the  company  for  the  year  ended  Dec'  31,  1915,  follow: 

Gross  earnings,  affiliated  companies $3,979,614 

Operating  expenses,  affiliated  companies 2,024,194 

Balance $1,955,420 

Miscellaneous  income,  affiliated  companies 80,463 

Total     $2,035,883 

Fixed   charges,   affiliated    companies 1,060,392 

Balance    $975,491 

Depreciation  charges,  affiliated  companies 193,316 

Balance    $782,175 

Sundry  income  items,  American  Gas  Company 322,096 

Total  revenue,  American  Gas  Company $1,104,271 

Expenses : 

Interest  on  5  per  cent  bonds,  American  Gas 

Company $123,734 

Interest  on  6  per  cent  three-year  secured  gold 

notes 60,485 

Interest  on  loans   7,065 

General  expenses  of  American  Gas  Company  151,063 

342,347 

Surplus  $761,924 

Dividends,   American   Gas  Company 459,220 

Net   surplus    $302,704 

Distributed  as  follows : 

Credited  to  contingent  reserve $125,000 

Transferred  to  general  surplus 177,704 

Total $302,704 

American  Power  &  Light  Company,  New  York,  N.  Y. — 

The  subscription  by  stockholders  to  the  new  issue  of  $6,984,- 
300  6  per  cent  gold  debenture  bonds  closed  on  March  15. 
The  total  subscriptions  received  amounted  to  more  than 
85  per  cent,  leaving  less  than  15  per  cent  to  be  taken  by  the 
underwriters. 


Canton  (Ohio)  Electric  Company. — On  March  15  the  stock- 
holders of  the  Canton  Electric  Company  authorized  an 
increase  of  capital  stock  from  $2,500,000  to  $12,500,000  and 
a  change  in  name  to  the  Central  Power  Company.  Plans 
have  been  made  to  acquire  a  number  of  plants  in  central 
Ohio. 

Narragansett     Electric     Lighting    Company,    Providence, 

R.  I. — The  annual  report  of  the  company  for  the  year  ended 
Dec.  31,  1915,  states  that  the  revival  of  business  conditions 
has  been  felt  by  the  company  both  in  increased  use  of 
electricity  by  existing  customers  and  in  the  acquisition  of  a 
large  amount  of  new  business.  The  sales  of  motors  and 
supplies  have  increased  very  rapidly,  and  the  sale  of  tung- 
sten lamps  has  increased  over  previous  years  45  per  cent. 
Sales  of  motors,  cooking  apparatus,  portable  lamps  and 
other  articles  which  consume  electricity  have  been  greater 
than  for  any  previous  year,  and  the  profit  on  these  sales  has 
materially  reduced  the  selling  expense.  The  condensed 
income  account  for  the  year  follows: 

Gross  earnings    $1,771,601 

Operating  expenses    $937,770 

Reservation   for  renewals  and   contingencies.  .    199,692 

Interest  on  debentures    40,000 

Miscellaneous    debits — net 12,661       1,190,123 

Net   income ,  $581,478 

Disposition  of  income : 

Dividends      $486,667 

Credited    to    surplus 94,811         $581,478 

Northwestern    Electric    Service    Company,    Erie,    Pa. — 

Through  purchase  of  the  common  stock,  the  Northwestern 
Electric  Service  Company,  recently  organized,  will  control 
the  Northwestern  Pennsylvania  Railway.  The  electric  ser- 
vice company  has  leased  for  ninety-nine  years  the  property 
of  the  People's  Incandescent  Light  Company,  Meadville, 
Pa.,  and  will  extend  its  light  and  power  service  to  other 
points  in  its  territory.  A  new  high-tension  transmission 
line  will  be  constructed,  extending  from  Erie  through  Fair- 
view,  Girard,  Albion,  Springboro,  Conneautville  to  Harmons- 
burg.  The  present  high-tension  line  of  railway  extending 
from  Erie  to  Cambridge  Springs  will  be  extended  through 
Venango  and  Saegertown  to  Meadville  and  Harmonsburg, 
thereby  completing  a  loop  service  of  approximately  95 
miles,  delivering  power  to  all  points  in  the  territory  for 
railway,  light  and  power  use.  Power  will  be  purchased 
from  the  Erie  County  Electric  Company,  at  Erie,  with  a 
reserve  plant  at  Meadville,  Pa. 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio. — 

Demands  upon  the  power  plants  of  the  company  during 
the  past  year  for  all  purposes  enforced  a  large  increase  in 
output,  it  was  pointed  out  in  the  annual  report  for  1915. 
The  steady  growth  in  requirements  for  railway  purposes 
was  greatly  exceeded  by  the  demands  of  the  commercial 
power  and  light  department.  The  hydroelectric  plant  was 
affected  by  the  diversion  of  part  of  upper  Cuyahoga  River 
into  the  new  reservoirs  of  the  Akron  city  water-works 
system,  and  the  output  of  the  plant  therefore  fell  below 
the  production  of  the  preceding  year.  The  power  produc- 
tions at  all  stations  were: 

Kw.-hr. 

Gorge  steam-power  plant 65,739,425 

Canton  steam-power  plant 15,566,527 

Hydroelectric  plant 7,049,300 

Total   88,355,252 

This  compares  with  an  output  of  74,739,133  kw.-hr.  the  pre- 
ceding year,  an  increase  of  13,616,119  kw.-hr.,  or  18.2  per 
cent.  To  provide  for  future  requirements  contracts  have 
been  closed  for  the  installation  of  two  20,000-kw.  turbo- 
generators at  the  Gorge  power  station,  more  than  doubling 
its  rating,  and  for  additional  rotaries  in  several  substations 
as  needed.  The  results  of  operation  of  the  system  as  com- 
pared with  the  years  1913  and  1914  are  as  follows: 

1914  1915 

Gross  earnings  for  the  year $3,636,085     $3,890,751 

Operating  and  taxes 2,237,429        2,373,010 

Net  earnings $1,398,656     $1,517,741 

Applied   to  payment   of   interest   on   funded 

debt  and  notes  payable 606, S98  628,309 

Available  for  company's  uses $791,758         $889,432 

Dividends  on  preferred  stock 182,364  199,281 

Dividends  on  common  stock 450,000  450,000 

Surplus     $159,394         $240,151 
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I'ublii   Service  Companj  i>i  Northern  Illinois,  Chicago,  111 

l  lu-  number  of    tockholders  of  the  companj  ha      hown  ■ 
according  to  the  annual  raporl  for  1915.     At 
the  clo  «■  of  the  year  there  were  1681  recorded  stockholder  . 
,>t  w hum  1161  i <■  ide  Hi  the  city  of  CI  07  re  Ide  • 

where  In  the  State  of  lllinoli  and  21 1  live  outside  the  State. 
i  .en  employees  who  are  stockholders  of  the 
company.     In  the  year   1919  an  employi  fund 

i  .I  for  the  purpose  of  aiding  employee  to  pun  h 
the  company's  Btock  through  subscriptions  extending  over  ■ 
period  <>t"  five  years,  and  it  Is  e  timated  thai  there  will  be 
1000  additional  employees  in  the  list  of  stockholders  at  the 
end  of  that  period.  The  number  <>f  electricity  customei 
creased  during  the  year  by  9690,  making  s  total  of  64,640 
The  earnings  and  expenses  ror  the  year  were  as  shown  in 
the  following  table: 

.  earnings 16,908,228 

Operating    revenue    from    electricity,    gas, 

heating  and   water    Si 

Merchandise  ealea  and  other  Income 

Eixpenses   (Including   taxes)     1,749,870 

Operating    expenses     tor     electricity,     gas, 

heating  and   water   18,200 

Merchandise  department  548,462 

Earnings   $3,153,858 

Charges  againBl  earnings: 

Interest  on  bonds  and  notes 1,492,280 

Available  tor  dividends  $1,661,578 

Dividends  paid : 

Preferred  Btock    ,  455,280 

$1,206,298 
niinon  stock*    .  528,281 

Surplus  tor  the  /ear $678,017 

appropriated  out  of  surplus  earnings  for  the  year  for 

amortization  and  depreciation   reserve 4.",0,000 

Balance  carried  to  surplus $228,017 

•Including  $4  9,S50  on  stock  held  by  trustees  of  employees'  sav- 
ings fund  and  not  yet  paid  for,  which  amount  has  been  returned 
to  the  company's  treasury. 

York  (Pa.)  Railways  Company. — The  annual  report  of 
the  company  for  the  year  ended  Nov.  30,  1915,  states  that, 
as  a  natural  consequence  of  the  disturbance  of  trade  and 
industrial  conditions  during  the  latter  part  of  1914  and  ex- 
tending well  into  1915,  the  growth  of  railway  receipts  was 
checked.  The  greatly  increased  use  of  private  motor  cars 
contributed  to  this  result.  A  return  of  industrial  activity 
during  the  latter  part  of  the  year  brought  about  a  gradual 
recovery,  and  the  company  now  finds  business  conditions 
on  a  decidedly  better  basis  than  at  the  end  of  last  year  and 
receipts  approaching  normal.  On  the  first  of  last  July  the 
company  received  permission  from  the  Public  Service  Com- 
mission for  the  merger  of  five  suburban  lighting  com- 
panies. One  of  these  companies  was  the  Merchants'  Elec- 
tric Light,  Heat  &  Power  Company,  to  the  addition  of 
whose  business  the  increase  in  receipts  from  light  and 
power  was  largely  due,  although  it  is  stated  that  the  growth 
in  this  department  has  been  wholesome  throughout  the 
year.  The  physical  combination  of  the  properties  in  the 
merger  means,  it  was  stated,  a  rearrangement  of  the  over- 
head lines  and  a  simplification  of  poles  and  wires  on  the 
highways.  This  work  is  now  well  under  way.  The  merger 
will  effect  economies  in  the  operation  of  the  plant  and  in 
general  expenses,  and  at  the  same  time  more  satisfactory 
service  can  be  rendered  to  the  public.  The  earnings  for  the 
year  ended  Nov.  30,  1915,  compared  with  the  previous  year, 
are  as  follows: 

1915  1914 

Gross  earnings $828,300  $796,645 

Operating  expenses $411,346  $408,141 

Allowances  for  depreciation 20,658  16,916 

Taxes -  46,110  39,755 

Total   $478,114  $464,812 

Net    earnings    $350,186  $331,833 

interest  and  bond  discount 239,474  223,339 

Net  income    $110,712  $108,494 

Surplus  account :  tinco/m 

Balance  Dec.  1,  1915 *105^2x 

Deferred  pavment  applicable  to  year  1914 5^0 

Net  income  for  the  year,  as  above 110, qi 

Total    $216,532 

Dividends  paid    80,000 

Balance $136,532 


New  Utility  and  Industrial  Companies 

The  Denmark  Light  «v.  Power  Company  of  Denmark,  Wis., 
ha  been  incorporated  with  a  capital  stock  of  $15,000  by  J. 
!• .  Eng,  ii.   \.  Dumbey  and  others. 

The  Hiwassee  Lighl  »v  Power  Company  of  Charle  ton^ 
Term.,  has  been  incorporated  by  Dr.  J.  L.  McClary,  Edgar 
Edwards,  J.  C.  Palmer,  T.  I!.  Saupaw  and  J.  (  .  Epper  on, 
The  company  propose;  to  Bupply  electricity  for  lighting 
purposes  in  Ooltewah. 

The  Emerson  Engineering  Companj  of  New  York,  N.  Y., 
has    been    incorporated    by    Joseph    F.    Curtin,    Samuel    B, 

Howard    and    S.    A.    Anderson,   all    of    New    York    City.      The 

company   is  capitalized  at  $3,000,000  and   intends  to  do  a 
ral  mechanical,  civil  and  electrical  engineering  business 
in  all  its  branches. 

The    Essex    Storage    Electric    Company    of    St.   Johnsbury, 

Vt.,  has  been  incorporatd  by  Tboedore  W.  Chase  of  Pas- 
Bumpsic,  Fred  I).  Gilman,  Harry  H.  Carr,  Freeman  A.  Pierce 
and  Charles  (i.  Braley  of  St.  Johnsbury.  The  company  is  cap- 
italized at  $200,000  and  will  build  a  hydroelectric  plant  at 
Victory  and  furnish  electricity  in  St.  Johnsbury  and  near 
by  towns. 

The  Tate  Electro  Waterprofing  Corporation  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
to  manufacture  equipment  and  processes  for  treating  all 
kinds  of  fabrics,  leather,  skins,  etc.,  to  render  waterproof. 
The  incorporators  are:  H.  M.  Ward,  829  Park  Avenue;  C.  B. 
Knudsen,  126  West  Seventy-third  Street,  New  York,  and 
R.  F.  Culver,  310  Rich  Avenue,  Mount  Vernon,  N.  Y. 


Trade  Publications 

Automobile  Lamps. — The  A.  C.  Manweiler  Company,  Fort 
Wayne,  Ind.,  has  brought  out  an  illustrated  folder  descrip- 
tive  of  its  nitrogen-filled  automobile  lamps. 

Electric  House  Pumps. — Bulletin  No.  A-18,  prepared  by 
the  Columbus  Pump  Company,  Columbus,  Ohio,  contains 
information  on  several  types  of  electrically  operated  house 
pumps. 

Intermittent-Duty  Controllers. — The  Allen-Bradley  Com- 
pany, Milwaukee,  Wis.,  has  prepared  Bulletin  B-16,  which  is 
illustrated  and  describes  its  universal  intermittent-duty  con- 
trollers. 

Check  Valves. — The  Smolensky  Manufacturing  Company, 
Cleveland,  Ohio,  has  prepared  an  illustrated  catalog  which 
describes  and  illustrates  several  types  of  rotary  suction  and 
check  valves. 

Glass-Lighting-Fixture  Clamps. — Ornamental  clamps  for 
use  with  glass  bowls  are  described  in  a  leaflet  prepared  by 
the  J.  H.  White  Manufacturing  Company,  111  North  Third 
Street,  Brooklyn,  N.  Y. 

Cleats,  Staples  and  Tube  Flux.— The  Blake  Signal  &  Man- 
ufacturing Company,  251  Causeway  Street,  Boston,  Mass., 
has  prepared  illustrated  circulars  on  its  tube  flux,  insulated 
staples  and  compressed  cleats. 

Pole-Line  Hardware. — The  Barnes  &  Robert  Manufac- 
turing Company,  Milldale,  Conn.,  has  just  issued  a  seventy- 
one  page  catalog  which  lists  and  illustrates  numerous  types 
of  pressed-steel   pole-line  hardware. 

Illuminated  Porch  Lamp. — Stanley  &  Patterson,  23  Mur- 
ray Street,  New  York,  are  sending  out  an  illustrated  circu- 
lar descriptive  of  their  illuminated  porch  number,  which 
can  be  attached  to  an  ordinary  electric  porch  lamp. 

Vapor-Proof  Fixture. — The  Inland  Electric  Company,  14 
North  Franklin  Street,  Chicago,  111.,  has  prepared  an  illus- 
trated folder  descriptive  of  its  style  PVG2  vapor-proof  light- 
ing fixture,  which  is  equipped  with  its  "Steelite"  armored 
cable. 

Lighting  Reflectors. — The  National  X-Ray  Reflector  Com- 
pany, 235  West  Jackson  Boulevard,  Chicago,  has  issued  a 
twenty-page  booklet  which  shows  many  applications  of 
"eye-comfort"  lighting  in  offices  and  banks  and  which  gives 
data  on  indirect  lighting. 
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DBRRY,  N.  H. — The  Derry  Electric  Com- 
pany has  been  authorized  to  purchase  the 
properties,  rights  and  tranchises  of  the  New 
Hampshire  Water  &  Light  Company  of 
Fitzwilliam  and  the  Jaffrey  &  Troy  Electric 
Company  of  Troy  and  to  do  business  in 
Troy,  Jaffrey  and  Fitzwilliam. 

PROVIDENCE,  R.  I. — The  installation  of 
an  entire  new  nre-alarm  system  in  Provi- 
dence, it  is  expected,  will  be  recommended 
to  the  City  Council  by  the  committee  on 
finance. 

PROVIDENCE,  R.  I. — Preparations  are 
being  made  by  the  Narragansett  Electric 
Lighting  Company  for  increasing  the  output 
of  its  Elm  Street  power  plant.  Contracts 
have  been  placed  with  the  Westinghouse 
Electric  &  Manufacturing  Company  for  a 
45.000.-kw.   steam  turbine. 

WESTERLY,  R.  I. — The  Westerly  Light 
&  Power  Company  has  applied  to  the  State 
Legislature  for  an  amendment  of  its  char- 
ter, increasing  the  capital  stock  of  the  com- 
pany from   $700,000   to   $1,000,000. 

MANSFIELD,  CONN.— The  contract  for 
the  construction  of  buildings  for  the  Con- 
necticut Training  School  for  the  Feeble- 
Minded  at  Mansfield  has  been  awarded  to 
Doyle  &  Murphy  of  Norwich.  The  contract 
calls  for  six  buildings,  including  power 
house,  50  ft.  by  73  ft. 

NORWICH,  CONN.— The  electric  light 
commissioners  will  ask  the  Common  Coun- 
cil for  an  appropriation  of  $24,850  for  im- 
provements to  the  municipal  electric  light 
plant  as  follows:  Two  boilers,  $14,900; 
two  automatic  stokers,  $5,450 ;  induced 
draft  apparatus,  $1,450 ;  repairs,  etc., 
$3,050. 

ROCKVILLE,  CONN.— Bids  will  be  re- 
ceived by  Mayor  W.  B.  McHenry,  Rochelle, 
111.,  until  April  3,  for  furnishing  electrically- 
driven  pumping  machinery  and  accessories. 
For  details  see  proposal  columns.  W.  H. 
Williams  is  city  clerk. 

TORRINGTON,  CONN. — The  Litchfield 
County  Company  is  contemplating  the  con- 
struction of  an  electric  railway  from  Tor- 
rington  to  Waterbury.  A.  J.  Patton  &  Com- 
pany of  Waterbury  are  interested  in  the 
project. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts.   Notes  on  Work  Under  Way 


Middle  Atlantic 

AUBURN,  N.  Y.— The  Empire  Gas  & 
Electric  Company  of  Geneva,  which  serves 
Geneva,  Auburn,  Seneca  Falls,  Waterloo, 
Phelphs,  Newark,  Palmyra,  Lyons,  Clyde 
and  Weedsport,  contemplates  the  installa- 
tion of  regulators  in  various  generating  and 
substations,  substituting  motor-driven  cen- 
trifugal pumps  for  the  present  reciprocat- 
ing boiler  feed  pumps  in  the  generating 
station  at  Auburn  and  Geneva ;  rebuilding 
the  500-kw.  hydroelectric  plant  at  Lyons, 
installing  new  water  wheels  and  generators, 
building  a  1200-kw.  outdoor  substation  at 
Geneva,  reinsulating  20  miles  of  13,200-volt 
transmission  line  to  carry  higher  voltage 
and  to  install  additional  lightning  protec- 
tion devices  throughout  the  territory.  L.  C. 
Reynolds   is   general   superintendent. 

JAMESTOWN,  N.  Y.— Bids  will  be  re- 
ceived by  the  Board  of  Water  and  Light 
Commissioners  of  the  city  of  Jamestown 
until  April  12  for  furnishing  and  installing 
one  1000-kw.  turbine  generator,  condenser, 
and  switchboard  panel  in  accordance  with 
specifications  on  file  in  the  above  office. 
For  details   see   proposal   columns. 

NEW  LEBANON,  N.  Y. — The  Lebanon 
Valley  Lighting  Company  has  given  up  its 
plans  to  operate  an  electric  generating  plant 
in  the  Canaan  Paper  property  and  is  now 
planning  to  secure  energy  through  a  trans- 
mission line  from  West  Stockbridge,  Mass., 
for  distribution  in  the  towns  of  Canaan  and 
New  Lebanon. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  the  board  of  health  of  the  De- 
partment of  Health,  corner  of  Centre  and 
Walker  Streets,  New  York,  until  March 
28  for  furnishing  electrical  supplies  as  re- 
quired to  the  Tuberculosis  Sanatorium,  Otis- 
ville,  N.  Y.  Blank  forms  and  further  in- 
formation may  be  obtained  at  the  office 
of  the  chief   clerk,    Department   of   Health. 

NEW  YORK,  N.  Y— Bids  will  be  re- 
ceived by  J.  T.  Fetherston,  commissioner  of 
street  cleaning.  Room  1247,  Municipal 
Building,  New  York,  until  April  3  for  fur- 
nishing the  following:  (1)  Four  tractors: 
(2)  one  gasoline  engine;  (3)  one  generator  ; 
(4)  two  driving  motors.  Bids  will  also  be 
received  at  the  same  time  and  place  for  fur- 
nishing three  gasoline  electric  tractors. 
Blanks,  form  drawings  and  further  informa- 
tion may  be  obtained  at  the  above  office 
upon  deposit  of  $15  for  each  set  of  plans. 

CHARLEROI,  PA. — Plans  are  being  pre- 
pared by  the  Pittsburgh  Coal  Company  for 
the  erection  of  a  power  plant  at  Charleroi 
for  power  for  its  Black  Diamond   Mine. 


MEADVILLE,  PA. — The  Peoples'  Incan- 
descent Light  Company  of  Meadville,  with 
seven  other  electric  companies,  has  been 
consolidated  under  the  name  of  the  North- 
western Electric  Service  of  Pennsylvania. 

NEW  OXFORD,  PA. — The  Hanover  & 
McSherrystown  Light,  Heat  &  Power  Com- 
pany of  Hanover,  has  applied  to  the  Bor- 
ough Council  for  a  ten-year  franchise  to 
furnish  electricity  in  New  Oxford.  The 
company  also  asks  for  a  street-lighting  con- 
tract, consisting  of  35  tungsten  lamps  of  60 
cp.,  for  a  period  of  five  years.  C.  W. 
Hepperle  is  manager  of  the  company. 

SELLERSVILLE,  PA. — If  the  borough  of 
Telford  extends  the  borough  limits,  as  an- 
ticipated, the  Excelsior  El.  Lt,  Pwr.  &  Gas 
Co.,  Sellersville,  will  install  at  least  30  ad- 
ditional arc  lamps.  Harold  M.  Hamel  is 
superintendent. 

WAYNESBORO,  PA. — Plans  are  being 
considered  by  the  Waynesboro  Electric 
Light  &  Power  Company  for  extension  of 
its  transmission  lines  to  Mont  Alto  to  sup- 
ply electricity  to  the  towns  of  Nunnery, 
Quincy,  Good  Siding,  Knapper  and  Mont 
Alto. 

CAMDEN,  N.  J. — Ornamental  boulevard 
lamps  have  been  provided  for  the  entire 
length  of  the  new  boulevard  proposed  by 
the  City  Planning  Commission,  to  extend 
from  Baird  Avenue  and  Cooper  River  to 
Twenty-seventh  and  Federal  Streets. 

PAULSBORO,  N.  J. — The  Borough  Coun- 
cil has  -decided  to  light  the  streets  with 
electricity  and  discard  the  present  gas 
street  lamps.  The  American  Ammunition 
Company  has  offered  to  furnish  electricity 
for   the   new   system. 

WOODBINE,  N.  J. — The  Woodbine  Land 
&  Improvement  Company  contemplates  lay- 
ing a  concrete  floor  (1100  sq.  ft.)  in  en- 
gine room  and  would  like  prices  on  cement 
floor  paint  and  other  material.  W.  E. 
Bertrand   is   superintendent. 

DOVER,  DEL. — The  Town  Council  is  con- 
templating the  purchase  of  a  250-hp.,  four- 
valve  engine  and  a  200-kw.  generator  for 
the  municipal  electric-light  plant.  The  in- 
stallation of  new  equipment  together  with 
other  improvements  will  cost  about  $10,000. 

HANCOCK,  MD. — The  installation  of  an 
electric-light  plant  in  Hancock  is  under  con- 
sideration. Roy  Daniels  is  reported  to  be 
interested    in    the    project. 

HARPERS  FERRY,  W.  VA. — Extensive 
improvements  will  be  made  by  the  Harpers 
Ferry  Light  &  Power  Company  to  meet  the 
requirements  of  the  Public  Service  Com- 
mission. A  day  service  will  also  be  estab- 
lished. 

MARTINSBURG,  W.  VA. — Bids  will  be 
"  received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washing- 
ton, D.  C,  until  April  20  for  a  conduit  and 
wiring  system,  lighting  fixtures,  etc.,  in  the 
United  States  post  office  at  Martinsburg. 
For  details  see  proposal  columns. 

STUART,  VA. — The  Clark  Manufacturing 
Company,  which  proposes  to  supply  elec- 
tricity in  Stuart  has  let  contracts  for  the 
construction  of  a  dam  and  power  plant. 
The  dam  is  located  a  little  more  than  a 
mile  from  the  town  and  will  have  an  output 
of    125   hp. 

VICTORIA,  VA. — J.  Parker  Green,  pro- 
prietor of  the  Victoria  ice,  light  and  power 
plant,  would  like  prices,  etc.,  on  a  25-kw. 
or  50-kw.,  60-cycle,  single  or  two-phase, 
2200-volt  generator,  exciter  and  switch- 
board. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal 
officer,  United  States  Army,  War  Depart- 
ment, Washington,  D.  C,  for  furnishing 
under  proposal  793,  250  telephones,  battery 
commanders,  common  battery  type.  For 
further  information  address  Charles  S. 
Wallace,  captain,  signal  corps,  U.  S.  Army, 
Washington,  D.   C. 

WASHINGTON,  D.  C. — A  bill  appropri- 
ating $25,000,000  for  nitrate  plants  for  mili- 
tary as  well  as  commercial  purposes  has 
been  recommended  to  the  Senate  committee 
on  agriculture  by  Thomas  H.  Norton, 
special  agent  of  the  department  of  com- 
merce. He  suggests  that  one  plant  be  lo- 
cated near  the  junction  of  three  States, 
North  Carolina,  Tennessee  and  Georgia ;  an- 
other in  western  Pennsylvania  and  the 
third  in  the  West.  A  bill  for  a  plant  for 
nitrates  is  pending  in  the  House  of  Repre- 
sentatives, having  been  introduced  by  Mr. 
Hay,  which  appropriates  $20,000,000  for 
the  purpose. 


WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  supplies  as  follows: 
Washington,  D.  C,  Schedule  9445 — three 
35-kw.,  oil-cooled  transformers.  Boston, 
Mass.,  Schedule  9451 — miscellaneous  pipe 
lead  for  lining  steel  tubing,  miscellaneous 
standard  steel  pipe  and  miscellaneous  steel 
tubing;  Schedule  9452  2080 — transmitting 
condensers,  miscellaneous  antenna  wire. 
Newport,  R.  I.,  Schedule  9445 — 50,000  ft. 
double-conductor  cable ;  Schedule  9435 — 
1000  steel  forgings  (turbine  wheels).  Phila- 
delphia, Pa.,  Schedule  9444—1631  ft.  three- 
conductor  cable  ;  Schedule  9451  30 — bells 
for  power  boats.  Puget  Sound,  Wash., 
Schedule  9439 — six  motors ;  Schedule  9457 
— one  blower.  Mare  Island,  Cal.,  Schedule 
9456 — nine  %-hp.  ventilating  sets;  Sche- 
dule 9447 — one  crank  shaft  and  steam  tur- 
bine lathe,  one  head  planer  and  horizontal 
boring,  drilling  and  milling  machine.  Brook- 
lyn, N.  Y.,  Schedule  9442 — 5050  lb.  copper 
wire  ;  Schedule  9461 — one  beveling  machine. 
Norfolk,  Va.,  Schedule  9434 — one  single 
cylinder  surfacer,  F.o.b.  works ;  Schedule 
9443 — 308,200  ft.  phosphor  bronze  wire.  Ap- 
plications for  proposals  should  designate 
the  schedule  desired  by  number. 

WASHINGTON,  D.  C. — Foreign  trade  op- 
portunities are  announced  by  the  Bureau 
of  Commerce  reports  as  follows :  No. 
20,282 — An  American  consular  officer  in 
India  reports  that  a  man  in  his  district 
desires  to  be  placed  in  touch  with  American 
manufacturers  of  steam  engines,  chimneys 
of  steel  and  brick,  calorimeters,  ther- 
mometers, gages,  cocks,  etc.  No.  20,286 — 
A  special  agent  of  the  bureau  reports  that 
a  firm  in  South  Africa  desires  to  establish 
commercial  relations  with  American  manu- 
facturers of  railway  coaches  and  trucks, 
etc. ;  signaling  devices,  copper  tubing  and 
sheeting  for  boilers,  etc.  No.  20,288 — A 
firm  in  Japan  writes  that  it  desires  to  re- 
ceive catalogs  and  cash  quotations  from 
American  manufacturers  of  iron,  steel  and 
wire  hardware  products  of  all  kinds ;  elec- 
trical equipment  and  supplies,  etc.  No. 
20,297 — An  American  consular  officer  in 
India  reports  that  a  firm  in  his  district 
desires  to  be  placed  in  touch  with  American 
manufacturers  of  street  railway  supplies. 
No.  20,302 — An  American  consular  officer 
in  Italy  reports  that  a  man  in  his  district 
desires  to  represent  American  manufac- 
turers and  exporters  of  electrical  supplies, 
agricultural  machinery,  etc.  No.  20,325 — 
A  firm  in  Norway  writes  that  it  is  in  the 
market  for  air  compressors,  galvanized  iron 
wire,  drilling  machines,  wire  rope,  guide 
wire,  steel  wire,  underground  cable,  phos- 
phor bronze  wire  for  paper  machines,  etc. 
No.  20,360 — An  American  consular  officer 
in  France  reports  that  a  firm  in  his  district 
desires  to  represent  American  manufac- 
turers of  incandescent  electric  lamps.  No. 
20,362 — A  man  in  Spain  informs  an  Amer- 
ican consular  officer  that  he  desires  to  pur- 
chase raw  materials  for  the  manufacture 
of  incandescent  electric  lamps,  as  well  as 
machinerv  and  apparatus  in  making  such 
lamps.  No.  20,422 — A  firm  in  England 
writes  that  it  desires  to  communicate  with 
American  manufacturers  of  electric  lamps. 
No.  20,435 — A  firm  in  England  writes  that 
it  desires  to  purchase  insulating  materials 
such  as  press-spahn.  varnished  cambric  and 
vulcanized  fiber.  No.  20,464 — A  firm  in 
Spain  informs  an  American  consular  officer 
that  it  desires  to  purchase  steam  and 
water  turbines,  gas,  gasoline  and  crude  oil 
motors,  electric  machinery  of  all  kinds,  in- 
cluding copper  and  aluminum  cables,  wire, 
meters,  etc.  ;  and  pumps  of  all  kinds.  Cor- 
respondence may  be  in  English.  Further 
information  may  be  obtained  on  applica- 
tion to  the  Department  of  Commerce,  Bu- 
reau of  Foreign  and  Domestic  Commerce, 
Washington,  D.   C. 


North  Central 

BANGOR,  MICH. — A  coal  conveyor  for 
coal  from  track  to  sheds  (150  ft.  apart), 
also  a  water  heater  and  oil  separator  com- 
bined, is  needed  for  the  municipal  electric- 
light  plant.     P.   M.  Gross  is  superintendent. 

BOYNE  CITY,  MICH. — Plans  are  being 
considered  for  the  installation  of  orna- 
mental lamps  on  the  five  blocks  in  the  busi- 
ness section.  As  yet  nothing  definite  has 
been  decided  upon.  Charles  T.  McCutcheon 
is   superintendent. 

BUCHANAN,  MTCH. — The  Indiana  & 
Michigan  Electric  Company,  South  Bend, 
Tnd.,  has  recently  installed  a  new  switch- 
board in  its  local  plant  and  is  making  ex- 
tensive line  repairs.  H.  W.  Riley  is  local 
superintendent. 

DETROIT,  MICH. — Bids  will  be  re- 
ceived at  the  office  of  Charles  A.  Gadd, 
secretary  of  board  of  education,  50  Broad- 
way, Dertoit,  until  April  4,  for  furnishing 
material    and     construction    of    a    20-room 
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MARQUETTE,  MICH  Plana  are  being 
considered  for  Increasing  the  outpul  of  the 
municipal  electric  llghl  and  power  planl  on 
Dead   River  at   a  coal  of  $50,000. 

sr  CHARLES,  .Mien.  Improvements 
are  contemplated  to  the  municipal  elect]  Ic 

light     plant.     Including     the     installation     ol 

boiler  feed  pumps,  a  36-kva.  generator  and 
engine;   line  wire,   poles  and  a   new  streel 
lighting  system   to   replace   the  presenl   arc 
lamps.     George  E.  Tigner  la  superintendenl 

AKRON,  OHIO  The  Akron  &  Youngs- 
town  Electric  Railway  Company,  recently 
Incorporated  with  a  capital  stock  or  $ino,oob 
(later  to  be  Increased  to  $5,000,000),  has 
awarded  the  contract  for  the  construction 
of  an  electric  railway  between  Akron  and 
YOUngStOWn,  a  distance  of  about  50  miles 
to  H.  D.  McCutcheon  &  Company,  Shan- 
non Building,  Fourth  Avenue,  Pittsburgh. 
Pa  The  contract  includes  the  construc- 
tion and  equipment  of  the  line.  The  cost 
is  estimated  at  $3,000,000,  exclusive  of 
terminal  facilities.  Thomas  L.  Childs  of 
Akron  is  president,  and  11.  D.  McCutcheon 
or"   Pittsburgh  is  vice-president. 

CANTON,  OHIO.— The  name  of  the 
ton  Electric  Company  has  been  changed  to 
the  Central  Power  Company  and  an  in- 
crease in  the  capital  stock  from  $2,500,000 
to  $12,500,000  has  been  authorized  bv  the 
stockholders.  The  company  proposes  to  ac- 
quire a  number  of  power  companies  operat- 
ing in  central  Ohio. 

CLEVELAND,  OHIO— The  Cleveland 
Railway  Company  has  applied  to  the  Citv 
Commissioners  for  permission  to  rebuild 
and  enlarge  the  Cedar  Avenue  power  sta- 
tion,   at   a   cost  of   $345,000. 

LIMA,  OHIO. — A  considerable  amount  of 
electrical  equipment  will  be  required  in 
the  construction  of  a  large  garage  to  be 
erected  by  Henry  Mack,  which  will  include 
a  repair  shop. 

MIDDLETOWN,  OHIO— The  Ohio  Elec- 
tric &  Gas  Company,  which  was  recentlv 
organized  at  Lisbon,  Ohio,  bv  Charles  Mon- 
roe of  Chicago,  111.,  and  others,  will  erect 
a  large  power  plant  to  supply  electricitv 
to  a  number  of  cities  and  towns  in  the 
Miami  Valley.  The  company  has  acquired 
the  property  of  the  Middletown  Gas  & 
Electric  Company  and  the  Franklin  Elec- 
tric Company  and  plans  to  take  over  the 
Lisbon  and  Leetonia  plants. 

QUINCY,  OHIO— The  installation  of  an 
electric-lighting  plant  in  Quincv  is  under 
consideration  by  the  City  Council. 

READING,  OHIO— Bids  will  be  received 
by  the  board  of  education  until  April  5 
for  electrical  ami  other  work  on  the  new 
Reading  Public  School.  Separate  bids 
may  be  submitted  on  the  several  branches 
of  the  work.  George  W.  Fricke  is  clerk 
of   board. 

SANDUSKY,  OHIO— Preparations  are 
being  made  by  the  Sandusky  Gas  &  Elec- 
tric Company  for  the  erection  of  2  miles  of 
line  at  once  to  supply  electricitv  to  farmers 
living  south  of  the  city.  E.  A.  Bechstein 
is  general  manager. 

SPRINGFIELD,  OHIO— The  new  Hotel 
Shawnee  is  to  be  equipped  with  a  complete 
electric  clock  system,  as  well  as  the  usual 
telephone  and  telegraph  lines. 

NEWPORT,  KY— Preliminary  survevs 
are  being  made  by  the  Newport  &  Alex- 
andria Railroad  for  the  proposed  electric 
railway,     which    will     follow    Licking    Pike 
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BRIGHTON,      n. i.      The      Council      baa 
grunted    Arthur    Farrell   a    franchise   to   In 
tall     and     operate     an     electi  Ic  llghl     and 
power  planl   In   Brighton. 

FRANKLIN,  ILL  The  Illinois  Public 
i  i iin lea   '  'ommli  ipproved    a    con 

trad  for  the  Bale  ol  the  power  planl  al 
Franklin  to  the  Central  Illinois  Public  Ser- 
vice Companj  of  Mattoon  and  has  granted 
a  certificate  of  convenience  and  necessity  to 
i  he  companj  to  aupplj  eleel  rlcli  \  In  i  hai 
i  lllage. 

HARDIN,  ii. i.  Application  has  been 
made  to  the  town  of   Hardin   b 

1  rOtW  a  J      for    t  he     insla  Mat  inn    ol'    all     el.  .1  i  i. 
lighting    plant. 

II  LRRISBURG,  ILL,  The  Southern 
Illinois  Railway  A  Power  Company,  Har- 
rlsburg,  is  enlarging  Its  power  station  and 
is  Installing  one  5000-kw.  Allis-Chalmers 
turbine,  two  boilers  of  T.'.ii  hp.  each,  three- 
stage  turbine-driven  boiler-feed  pumps, 
Worthington  surface  condenser,  combined 
rotarj    centrifugal  cooling-water  pump,  dry 

and     wet      vacuum     pump      (  turbinc-dri  veil  ) . 

C   !•".   Richardson  is  general  superintendent. 

JACKSONVILLE,    ILL.      An    election    will 

be   held   April    Is   to  submit   to  the  voters   I  he 

proposal  to  issue  $100,000  in  bonds  for  Im- 
provements to  the  municipal  electric-light 
plant  and  water-works  system. 

MOLINE,   ii. I..     Improvements  are  being 

made  by  the  Peoples  1'ower  Company  of 
Moline,  including  the  installation  of  three 
5000-kva„  duplex,  water-cooled,  oil-insu- 
lated,  INIHI-volt.  two-phase  to  13,200-VOlt, 
three-phase  transformers;  the  erection  of 
1800-volt  and  13,200-volt  bus  structures, 
switches,  lightning  arresters,  etc.,  at  Mo- 
bile power  house  to  change  voltage  on 
transmission  lines  to  East  Moline,  111.  and 
Davenport,  Iowa,  from  two  phase,  4800 
volts  to  three  phase,  13,200  volts;  also 
three  2500-kva.  transformers,  same  as 
above,  with  bus  structure,  etc.,  at  East 
-Moline  substation.  D.  G.  I'orter  is  assis- 
tant  general   manager. 

OLNEV,  ILL. — The  city  officials  are  con- 
sidering a  proposal  to  install  a  municipal 
electric-lighting   plant. 

PEKIX.  ILL— The  Central  Illinois  Light 
Company  of  Pekin  is  contemplating  the  in- 
stallation of  a  motor-generator  set  to  sup- 
ply electricity  for  street  railwTay  service 
and  rebuilding  part  of  its  pole  lines.  F.  C. 
Heiple   is   superintendent. 

SPRINGFIELD,  "  ILL— The  installation 
of  an  ornamental  lighting  system  on  Fifth 
Street  from  Capital  Avenue  to  Washington 
Street  is  under  consideration  by  the  prop- 
erty  owners.  Ordinances  providing  for  the 
installation  of  ornamental  lamps  on  "Wash- 
ington and  Monroe  Streets  have  been  sub- 
mitted   to   the   City   Commission. 

JANESVILLE,  WIS.— The  Jones  &  Madi- 
son Traction  Company  is  contemplating 
the  construction  of  an  electric  railway  from 
Janesville  to   Portage,   via   Madison. 

NORTH  MILWAUKEE,  WIS.— The  North 
Milwaukee  Light  &  Power  Company  is  se- 
curing rights  of  way  for  its  proposed  trans- 
mission line  from  North  Milwaukee  to 
Granville.     S.  B.  Way  is  president. 

OOSTBURG,  WIS.— The  Oostburg  Light 
&  Power  Company,  recentlv  organized  with 
a  capital  stock  of  $10,000,  proposes  to  in- 
stall an  electric-light  plant  in  Oostburg. 
H.  W.  LeMahieu,  L.  LeMahieu  and  John 
Berthouwer  are   interested  in  the  company. 

RACINE,  WIS. — The  City  Council  has 
voted  to  accept  the  proposal  of  the  Mil- 
waukee Electric  Railway  &  Light  Company 
for  street-lighting.  The  contract  provides 
for  the  installation  of  700  lamps  and  equip- 
ment, at  a  cost  of  about  $62,294. 

FARIBAULT,  MINN.  —  The  Northern 
States  Power  Company,  Faribault  division, 
has  secured  a  five-year  contract  from  the 
Faribault  Packing  &  Provision  Company 
to  furnish  electrical  energy  (360  hp. )  for 
its  new  plant,  now  being  erected  in  Fari- 
bault. 

HOFFMAN,  MINN. — The  village  of  Hoff- 
man is  considering  the  installation  of  a 
municipal    electric-lighting   plant. 

JACKSON,  MINN. — Bonds  to  the  amount 
of   $30,000   have   been   voted   for   extensions 


.in.i  1 1 > ■  i , i  ovemi  in     to  I  hi    munli  Ipal  i  l<  eti  Ii 

plan)    and    lighting    BJ 

CLARKSVILLE,        IOWA       Th.        Cedar 

\  .ill.   ■.        I  .1.  .III.  ill.  .       IS 

"in  vofi     I, ,,,,;  mission     llni  . 
which    will  i  si.. i    ah. .in     April     i 
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i  il   i'.i  '.'i   1 1,    [(  IWA      The    Union    Electric 
Companj   ol    Dubuque  has  closed  a  contrad 
with    the    interstate    Llghl    &    i  'ow<  i    '  lorn 
pany    oi    i  lalena,    111.,    to    fu  ii  i.  n  y 

for    Ian  motors    In    the    mlnln 
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the    Mississippi    River,    2200    ft      In    li  ngth. 

..ii  Bteel  towers   1 25  it,   high,     This  In 

tended    along     th<      WlHconsln-Illlnola 
State  line  about    6  miles  east,   where  it   will 
■  onneel     with    the    lin«-s    ol     the     Inti 
compa  ny. 

HOPKINTON,       IOWA         W         A         Milne., 

owner  of  the   local   electrlc-llghl    plant 
pecta  to  install  a  75-kva,  60-cycle,  23i 
gem  i  ator,  directly  connect!  d  to  wati  i 

shall. 

MALVERN,  IOWA.  The  Malvern  Light 
A     Power    Company    Is    erecting    abot 

miles  of  tra  I  in.-   for  rural  |  ■ 

also  a  transmission  line  from  Tabor  to  Sid 
ney.  a  distance  of  12  miles.     II.  P.  Bo 
is  eecretarj    ami    manager. 

NEWELL.    IOWA.      At   an   election   to  be 
held  March  27  the  proposal  to  grant  a  frao 
chise    to    the    Storm    Lake    (Iowa;     Llghl    *j 
Power    Company     to    supply    electricity     in 
Newell  will  be  submitted  to  the  voters. 

NEWTON,    IOWA. — The  city   of   Newton 
is    contemplating    the    erection    of    a    6-mile, 
three-phase,    2300-volt    transmission    I 
the  water-works  station.     C.  O'Leary  is  su- 
perintendent. 

OXFORD  JUNCTION,  IOWA.— Plans 
are  being  considered  by  the  local  electric 
light  company  to  extend  its  transmission 
lines  to  supply  electrical  service  to  all  small 
towns  between  Cedar  Rapids  and  Clinton. 
Walter  Coon  is  manager. 

WEST  BRANCH.  IOWA.— The  West 
Branch  Electric  Light  Company  may 
change  its  system  from  direct-current  to 
alternating-current  system.  Nothing  defi- 
nite as  yet  has  been  decided  upon.  B.  A. 
Gill    is    president. 

''U.UMBIA,  MO. — Interests  connected 
with  the  Keokuk  &  Hamilton  Power  Com- 
pany, it  is  reported,  contemplate  building 
an  electric  railway  from  St.  Louis  to  Kansas 
City,  via  St.  Charles  and  Fayette,  a  dis- 
tance  of  about   250   miles. 

COWGILL,  MO. — The  Excelsior  Springs 
(Mo.)  Water,  Gas  &  Electric  Company  con- 
templates extending  its  transmission  line 
from  Polo  to  Cogwill  and  installing  a  dis- 
tribution system  in   Gowgill. 

POPLAR  BLUFF,  MO. — Bids  will  be  re- 
ceived until  April  17  for  furnishing  elec- 
trical supplies  for  the  municipal  electric- 
light  plant,  including  line  materials,  etc. 
H.  H.  Wilcox  is  city  clerk. 

ST.  LOUIS.  MO. — In  an  opinion  given  to 
the  Board  pf  Public  Service  by  City  Coun- 
selor Daues  the  Cupples  Light,  Heat  & 
Power  Company  may  lay  underground 
conduits  on  Newstead  Avenue,  south  of 
Olive  Street,  in  accordance  with  a  condi- 
tional permit  granted  by  the  board.  The 
Cupples  company  has  obtained  permits  to 
erect  more  than  20  miles  of  overhead  wires 
in  the  West  End.  The  Laclede  Gas  Light 
Company  has  also  asked  for  permission  to 
lay  underground  conduits,  which  will  prob- 
ably be  granted. 

WESTHOPE,  N.  D. — The  City  Council 
has  granted  C.  M.  Condit  a  franchise  to 
install  and  operate  an  electric-light  and 
power  plant  in  Westhope. 

PEEVER,  S.  D. — The  installation  of  an 
electric-lighting  system  in  Peever  is  under 
consideration  by  local  business  men. 

PIERRE,  S.  D. — The  Missouri  River 
Power  Company,  recently  incorporated  with 
a  capital  stock  of  $1,000,000,  contemplates 
a  power  development  at  Big  Bend  in  the 
Missouri  River,  several  miles  below  this 
city.  The  incorporators  are :  J.  E.  Mallery, 
Doane  Robinson  and  Harry  Quackenbush 
of  Pierre.  The  headquarters  of  the  com- 
pany are  located  in  Pierre. 

BLAIR,  NEB. — After  May  1,  1916,  the 
local  plant  of  the  Nebraska  Gas  &  Electric 
Company  will  be  closed  down.  The  city  is 
installing  a  municipal  electric  plant  and  has 
purchased  the  distributing  system  of  the 
company. 

DAYKIN,  NEB. — The  installation  of  a 
municipal  electric-light  plant  in  Daykin  is 
under  consideration. 

BARNES,  KAN. — The  installation  of  an 
electric  distribution  system  is  under  con- 
sideration by  the  town  officials.  Energy  to 
operate  the  system  will  be  secured  from  the 
Concordia   (Kan.)   Electric  Company. 
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EUDORA,  KAN. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  the  installa- 
tion of  a  municipal  electric-light  plant  in 
Eudora. 

NEOSHO  RAPIDS,  KAN. — The  installa- 
tion of  an  electric-lighting  plant  in  Neosho 
Rapids  is  contemplated  by  the  Emporia 
Telephone  Company.  W.  W.  Finney  is 
proprietor. 

SYLVIA,  KAN. — At  an  election  to  be 
held  March  28  the  proposal  to  issue  $5,000 
in  bonds  for  the  installation  of  an  electric- 
lighting  system  will  be  submitted  to  the 
voters. 

WAKEENEY,  KAN. — The  town  of  Wa- 
keeney  will  ask  for  bids  in  April  for  equip- 
ment of  the  municipal  electric-light  plant 
as  follows:  one  80-hp.  oil  engine,  two  alter- 
nators with  exciters,  one  switchboard  com- 
plete and  a  triplex  motor-driven  pump. 
H.  C.  Johnson  is  city  engineer. 

WAMEGO,  KAN. — Within  the  next  thirty 
days  the  Light  and  Water  Department  ex- 
pects to  purchase  motor,  transformer,  con- 
trolling apparatus  and  pumping  equipment 
for  supplying  an  artificial  lake  in  the  City 
Park.  The  purchase  of  a  voltage  regulator 
is  also  under  consideration.  Moving  pole 
lines  from  streets  to  alleys  in  certain  dis- 
tricts, which  will  require  pole  line  material, 
wire,  etc.,  is  also  being  considered.  D.  A. 
Course  is  superintendent  of  the  light  and 
water    department. 


Southern  States 

NASHVILLE,  N.  C. — The  city  of  Nash- 
ville has  engaged  the  J.  B.  McCrary  Com- 
pany of  Atlanta,  Ga.,  to  prepare  plans  and 
superintend  the  construction  of  the  munici- 
pal electric-light  plant  for  which  bonds 
were  recently  issued. 

DUE  WEST,  S.  C— H.  A.  Orr,  local  man- 
ager of  the  Anderson  branch  of  the  South- 
ern Public  Utilities  Company,  is  negotiat- 
ing with  the  town  officials  relative  to  the 
installation  of  an  electric-lighting  system 
in  Due  West. 

HAYNE  (Not  a  post  office),  S.  C. — The 
Southern  Railway  Company  is  planning  to 
erect  a  substation,  probably  near  Hayne, 
to  supply  electricity  to  operate  the  signal 
system  for  double  track  road,  between 
Spartanburg  and  Central,  now  under  con- 
struction. W.  H.  Wells  of  Washington, 
D.  C,  is  chief  engineer  of  construction. 

CORDELE,  GA. — Plans  are  being  consid- 
ered by  the  city  of  Cordele  for  the  construc- 
tion of  an  electric-light  plant  in  connection 
with  the  municipal  water-works  plant,  to 
cost  about  $50,000.  Surveys  are  being  made 
and  plans  prepared  by  C.  P.  Wagner,  city 
engineer.  The  proposal  to  issue  bonds  for 
the  above  work  will  be  submitted  to  the 
voters. 

METTER,  GA. — At  an  election  to  be  held 
March  30  the  proposal  to  issue  $8,500  in 
bonds  will  be  submitted  to  the  voters. 

DE  FUNIAK  SPRINGS,  FLA. — At  an 
election  to  be  held  April  4  the  proposal  to 
issue  $5,000  in  bonds  for  extension  to  the 
electric-lighting  system  will  be  submitted 
to  the  voters. 

OPELIKA,  ALA. — Plans  are  being  con- 
sidered for  the  installation  of  an  orna- 
mental street-lighting  system  on  Eighth 
and   Ninth   Streets. 

NEWPORT,  ARK. — The  capital  stock  of 
the  Newport  Water,  Light  &  Power  Com- 
pany has  been  increased  from  $100,000  to 
$125,000. 

ALTUS,  OKLA. — Preparations  are  being 
made  for  extensive  line  improvements  to 
the  municipal  lighting  system,  for  which 
material  has  been  purchased.  The  City 
Water  and  Light  Department  is  planning 
a  thorough  campaign  for  new  business  in 
all  departments.  Charles  H.  Welch  is 
superintendent. 

DURANT,  OKLA. — The  holdings  of  the 
Durant  Ice  &  Light  Company  have  been 
purchased  by  William  A.  Baehr  and  asso- 
ciates of  Chicago,  111.  Mr.  Baehr  has  been 
elected  president   of  the  company. 

CLEBURNE,  TEX.— The  Cleburne  Trac- 
tion Company,  recently  incorporated  with  a 
capital  stock  of  $15,000,  proposes  to  supply 
electricity  for  lamps  and  motors  and  oper- 
ate an  electric   street   railway   in   Cleburne. 

COMMERCE,  TEX. — Arrangements  have 
been  made  by  the  Texas  Power  &  Liprht 
Company  to  extend  its  transmission  line, 
now  being  erected  from  Jenkins  to  Royse 
City,  to  Commerce,  connecting  here  with 
the  present  transmission  line  which  con- 
nects Paris,  Bonham,  Ladonia  and  other 
towns.  This  line  will  connect  the  Paris- 
Bonham-Commerce  district  with  the  cen- 
tral Texas  transmission  system  of  the  com- 
pany. 

FLOYDADA,  TEX.  —  Application  has 
been  made  to  the  City  Council  by  T.  B. 
Harman  and  others  of  Tarrant  County  for 


a    franchise    to    establish    an    electric-light 
plant  in  Floydada. 

GUNTER,  TEX. — The  Gunter  Light  & 
I'ower  Company,  it  is  reported,  is  con- 
templating the  construction  of  an  electric- 
lighting  plant. 

HOUSTON,  TEX. — Contracts  will  soon  be 
awarded  for  the  construction  of  wharf  No. 
4,  to  cost  about  $400,000.  The  wharf  will 
be  equipped  with  a  20-ton  traveling  crane, 
to  be  operated  by  electricity. 

IRENE,  TEX. — The  Texas  Power  & 
Light  Company  of  Dallas  is  contemplating 
extending  its  transmission  lines  from  Mer- 
tens  to  Irene.  If  the  plans  are  carried 
through  a  24-hour  service  will  be  estab- 
lished in  Irene. 

McKINNEY,  TEX. — The  Texas  Power  & 
Light  Company  of  Dallas,  which  recently 
purchased  the  municipal  electric-light  plant 
and  the  electric  plant  of  the  McKinney 
Ice,  Light  &  Coal  Company,  is  planning 
to  extend  the  lighting  system.  The  Texas 
company  will  take  charge  April   1. 

NIXON,  TEX. — The  city  officials  have 
granted  J.  R.  Wood,  Jr.,  and  Carl  Borens 
of  Gonzales  a  franchise  to  install  and 
operate  an  electric-light  plant  in  Nixon. 

SHINER,  TEX. — The  City  Council  has 
called  an  election  to  be  held  April  18  to 
submit  to  the  voters  the  proposal  to  issue 
$12,000  in  bonds  for  the  purpose  of  in- 
stalling an  electric-light  plant  or  purchas- 
ing  the   present   plant    now   operating   here. 


Pacific  States 

COUPEVILLE,  WASH.— Preparations 
are  being  made  by  W.  C.  Cheney,  owner 
of  the  local  electric-light  plant,  for  ex- 
tensions and  improvements  to  the  system. 
The  work,  it  is  understood,  will  be  done 
this  spring. 

LACROSSE,  WASH. — Application  has 
been  made  to  the  Commissioners  of  Whit- 
man County  by  Harry  C.  Wilson  for  a 
franchise  to  construct  and  operate  an  elec- 
tric-light and  power  system  in  the  town 
of  Lacrosse. 

OAKVILLE,  WASH. — The  City  Council, 
it  is  reported,  contemplates  the  purchase  of 
the  plant  of  the  Oakville  Electric  Light  & 
Power  Company.  If  taken  over  by  the  mu- 
nicipality extensions  and  improvements  will 
be  made  to  the  system. 

MYRTLE  CREEK,  ORE.  —  The  City 
Council  has  engaged  engineers  to  make  in- 
vestigations and  report  on  the  installation 
of  a  power  project  on  South  Umpqua  River 
near  the  mouth  of  Myrtle  Creek. 

WEST  LINN,  ORE. — The  Portland  Rail- 
way, Light  &  Power  Company  has  applied 
to  the  Town  Counsel  for  a  franchise  to 
erect  transmission  lines  to  supply  elec- 
tricity in  the  suburbs  of  Oregon  City  across 
the  river.  In  return  for  the  franchise  the 
company  offers  18  street  lamps  in  the  town 
of  West  Linn  free  of  charge.  The  Town 
Council  asks  for  30  lamps  in  return  for 
the  franchise. 

ANAHEIM,  CAL.— The  Council  has 
awarded  the  contract  for  furnishing  elec- 
trical energy  for  the  municipal  electric- 
light  system  to  the  Southern  California 
Edison  Company. 

LOS  ANGELES,  CAL. — The  Sespe  Light 
&  Power  Company  of  Los  Angeles,  which 
applied  to  the  State  Water  Commission 
sometime  ago  for  an  appropriation  of 
water  for  the  purposes  of  irrigating  30,000 
acres  of  land  in  Ventura  County,  has 
made  a  separate  application  for  125  second- 
feet  of  water  for  power  purposes,  to  be 
used  to  generate  electricity  for  commer- 
cial purposes.  The  project  includes  a  main 
canal  and  pipeline  9  miles  long,  a  diversion 
dam  175  ft.  high,  220  ft.  on  top  and  75 
ft.  on  bottom.  It  has  a  storage  reservoir 
of  57,750  acre-feet.  By  a  fall  of  approxi- 
mately 1000  ft.  it  is  estimated  that  about 
3000  hp.  can  be  developed.  The  cost  of 
the  Sespe  project  is  estimated  at  $2,000,000. 

SANTA  MARIA,  CAL. — Arrangements 
have  been  completed,  it  is  reported,  by  the 
Midland  Counties  Public  Service  Corpora- 
tion for  the  transfer  of  its  local  power  sta- 
tion to  Betteravia,  where  it  is  proposed  to 
erect  new  buildings  and  install  new  equip- 
ment, at  a  cost  of  about  $175,000.  This 
change  is  made,  it  is  stated,  owing  to  a 
large  contract  obtained  from  the  Union 
Sugar  Company  for  electrical  service. 

SENECA,  CAL. — Application  has  been 
made  to  the  State  Water  Commission  by 
W.  L.  Shafer  of  Seneca  for  permission  to 
appropriate  1600  miners'  inches  from  the 
North  Fork  of  Feather  River  for  mining 
and  milling  purposes.  The  project  in- 
cludes a  concrete  and  masonry  dam,  with 
ditch,  pipe  line  and  flume  2  miles  long,  and 
an  electric  plant,  to  cost  about  $45,000. 

PROVO,  UTAH. — The  Utah  Power  & 
Light    Company    will    soon    begin    work    on 


the  erection  of  a  44,000-volt  transmission 
line  from  Provo  to  Price,  and  other  points 
in  Carbon  County,  75  miles  long,  to  furnish 
energy  to  the  coal  mines  in  that  district. 
M.  Cheever  of  Salt  Lake  City  is  chief  engi- 
neer. 

BIG  SANDY,  MONT. — The  Great  Falls 
I'ower  Company  of  Great  Falls,  it  is  re- 
ported, will  extend  its  transmission  lines 
in  BiK  Sandy  to  the  Riney  Addition  im- 
mediately. 

I'lloTBAU,  MONT. — Bids  will  be  re- 
ceived  until  April  3  for  the  installation  of 
an  electric  lighting  system,  including  26 
single  lamp  posts,  40  street  hoods,  6000  ft. 
Park  and  suburban  cable.  Plans  are  on 
file  in  the  office  of  the  town  engineer.  L.  A. 
Foot    is   clerk. 

COKEVILLE,  WYO. — William  E.  Pitt  of 
Kemmerer  has  applied  to  the  town  of 
Cokeville  for  a  franchise  to  install  and  oper- 
ate an  electric-light  plant  in  Cokeville.  The 
installation  of  a  municipal  electric-light 
plant  is   also  under  consideration. 

THERMOPOLIS,  WYO.— The  Hot  Springs 
Light  &  Power  Company,  Thermopolis, 
wishes  to  sell  $100,000  in  bonds,  the  pro- 
ceeds to  be  used  for  improvements  to  its 
hydroelectric  power  plant  and  for  refund- 
ing purposes.  For  details  see  proposal  col- 
umns. 

ROCKY  FORD,  COL. — The  Arkansas  Val- 
ley Railway,  Light  &  Power  Company  is 
planning  to  extend  its  transmission  lines 
from  Holbrook  to  Cheraw,  a  distance  of 
about  8  miles,  and  from  Manzanola  to  Crow- 
ley, a  distance  of  7  miles.  The  cost  of  the 
work  is  estimated  at  about  $25,000.  F.  S. 
Johnson  is  local  superintendent. 

CLOVIS,  N.  M. — At  an  election  to  be  held 
April  4  the  proposal  to  issue  $35,000  for 
extension  to  the  municipal  electric-light 
plant  and  water-works  system  will  be  sub- 
mitted to  the  voters.  George  W.  Chalfant 
is  superintendent. 

LAS  CRUCES,  N.  M. — The  Elephant 
Butte  Water  Users'  Association  is  consid- 
ering the  installation  of  a  400-hp.  hydro- 
electric plant  in  the  irrigation  canal  near 
Leasburg  diversion  dam,  about  15  miles 
north  of  Las  Cruces. 


Canada 

EDMONTON,  ALTA. — The  installation 
of  an  electric-light  and  power  plant  in  Ed- 
monton is  contemplated  by  the  Alliance 
Trust  Company  of  Calgary.  R.  B.  Ben- 
nett, president  and  George  Robinson,  man- 
ager of  the  Alliance  Trust  Company,  pro- 
pose to  organize  a  separate  company  to 
operate  the  system,  and  seeks  a  franchise 
here   for   25    or   30   years. 

ST.  MARYS,  ONT.— Tenders  will  be 
called  for  a  2,000,000-gal.  centrifugal  pump 
driven  by  a  1500  r.p.m  marine  type,  gaso- 
line engine  for  standby  unit  in  the  muni- 
cipal water  works  station.  The  Hydro 
Electric  Power  Commission  of  Ontario  has 
charge  of  the  engineering  work.  H.  M. 
Miller    is    secretary   and   manager. 

SUDBURY,  ONT.— The  electric  light  com- 
mission contemplates  enlarging  and  remod- 
eling the  switchboard  and  installing  an  au- 
tomatic voltage  regulator  at  the  municipal 
electric-light  plant,  at  a  cost  of  about 
$5,000.  Extensions  to  the  street-lighting 
system,  consisting  of  34  series  street  lamps 
of  100  cp.  on  brackets,  is  contemplated. 
R.   H.   Martindale  is  manager. 


Miscellaneous 

VALDEZ,  ALASKA. — The  Inter-Mountain 
Traction  &  Power  Company,  it  is  reported, 
has  been  organized  to  utilize  the  power 
generated  at  the  lies  power  plant,  located 
on  Solomon  Gulch,  across  the  bay  from 
Valdez.  The  new  company,  it  is  under- 
stood, will  furnish  electricity  for  lamps  and 
motors  in  Valdez  at  an  early  date  and  that 
the  service  will  be  extended  to  both  the 
business  and  resident  district.  Energy  will 
also  be  supplied  to  operate  the  machinery 
in  many  of  the  mines  in  this  district. 
Alfred  B.  lies  is  manager  of  the  lies  plant. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
April  8  for  furnishing  laundry  washers, 
track  frogs,  switches,  switch  stands,  steel 
plates  and  billets,  bronze  bars,  sheet  copper, 
copper  tubing,  zinc  plate,  cable  clips,  vises, 
marine  lamps,  watt-hour  meters,  panel 
boards,  marine  fixtures,  electrical  fittings, 
etc.  Blanks  and  general  information  re- 
lating to  this  circular  (No.  1023)  may  be 
obtained  from  the  above  office  or  the  offi- 
ces of  the  assistant  purchasing  agents,  24 
State  Street,  New  York,  N.  Y.  ;  614  Whit- 
ney-Central Building,  New  Orleans,  La.,  and 
Fort  Mason,  San  Francisco,  Cal. 
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Easily    regulatable,   particularly    for   Bre- 

alarm  purposea 

1,176,041  MriTiru:        PlTlfF  CONTROLLING 

D«a  res :    11    s.  ciark,   Berkeley,  Cal.      App. 

tiled  March  11,   1914,     For  use  on  electric 

cars 
1,17.".. ois      Transmitter;  .1    .1    Comer,  Chl- 
i,     111.       App.     ill., 1     March     81,     L913 

Dlaphram  Is  not  damped. 

1.176.061.  Signaling  Device  fob  Automo- 
biles .  R.  F.  Darrow,  East  Chicago,  tnd. 
App  tiled  auk.  18,  1915.  Signal  plates 
operated   by    electromagnets. 

1.175.062.  Pi.ua  and  Socket;  J.  x.  Davis, 
Denver,  Col.  App.  tiled  Feb.  16,  1914. 
For  charging  storage  batteries. 

BLECTROPNEUMATIC  Brake  ;  J.  S. 
Doyle,    Mi.     Vernon,    X.     v.      App.    tiled 

April    23,    1910.       Utilizes   current    Supplied 

by  the  motor  running  as  a  generator. 
1,175,059.       Accounting     System;     F.     O. 
Heuster,  Chicago,   111.     App.   filed  .1 
1910.        For     calculating     production     In 
manufacturing         plants         (eighty-eight 
claims). 

1,175,078.     Insulator  Supporting  Fixture; 
I.     Pierce,    Jr.,    Pittsburgh,    Pa      App. 

filed  May  4,  1914.     Adapted  for  mounting 

on  pole. 
1,175,082.      Apparatus    for    the    Electric 

Transmission    of    Signs    or    Speech    in 

Minks;  J.  H.  Reineke,  Bochum,  Germany. 

App.  tiled  July  16,  1912.     Uses  rails,  pipes 

and  other  conductors  as  parts  of  system. 
1,175,086.       Electrical    Signaling    Device; 

E.    E.    Salisbury,    Chicago,   111.      App.   filed 

Aug.    17.    1914.      For  calling  persons   in   a 

large  manufacturing  plant. 
1,175,089.     Safety  Device  for  Cars:  W.  V. 

Turner,  Edgewood,  Pa.     App.  filed  Oct.  24, 

1914.  Prevents    starting    of    train    while 
brakes  remain  on. 

1,1 7.->,103.  Pothead  Cut-Out ;  P.  F.  Wil- 
liams, Chicago,  111.  App.  filed  Feb.  23, 
1909.  Cut-out  device  connected  with  the 
sealed  cables. 

1,175,104.  Telephone  System:  B.  D.  Wil- 
lis. Chicago,  111.  App.  filed  April  18, 
1913.     Improved  trunking  arranged. 

1.175.111.  Means  for  Preventing  Induc- 
tive Disturbance  in  the  Test-Circuits 
or'  Telephone  Switchboards  ;  H.  M.  Bas- 
com,  Brooklyn,  N.  Y.     App.  filed  June  21, 

1915.  Prevents  production  of  noise  in  the 
receiver. 

1.175.112.  Telephone  System:  H.  M.  Bas- 
com,  Brooklyn,  N.  T.  App.  filed  July  1, 
1915.     Increased  transmission  efficiency. 

1,175,119.  Automatic  Telephone  Switch- 
ing Apparatus:  A.  H.  Blessing,  Chicago, 
111.  App.  filed  March  29,  1912.  Improved 
connection  switch   (forty  claims). 

1,175,177.  Controlling  Device  for  Vari- 
able-Speed Electric  Motors  ;  C.  Redfield, 
Ogden.  Utah.  App.  filed  July  7,  1915. 
Compensating  or  inductance  coils  with 
variable  magnetic  circuit. 

1.175.205.      Tape    Graphophone  ;    I.    S.    and 
T.  B.  Turner,  Centralia,  Wash.     App.  filed 
July     12,     1915.       Penticion     Butsh,      Col.- 
Phonographic   record   is   made  on   endless 
tape. 

1,175,220.  Door-Controlled  Elevator  Sys- 
tem ;  A.  and  C.  Beck,  St.  Louis,  Mo.  App- 
filed  March  5,  1914.  Motor  circuit 
broken  by  the  opening  of  any  door. 

1,175,222.  Phase  Modifying  Apparatus; 
H.  J.  Blakeslee,  Syracuse,  N.  Y.  App- 
filed  March  8,  1912.     Testing  A.C.  meters. 

1,175,234.  Electric  Water-Heater;  G.  A. 
Burroughs  and  W.  Grant,  Sudbury,  On- 
tario, Canada.  App.  filed  Jan.  9,  1913. 
Water  remains  hot  a  considerable  time 
after  current  is  turned  off. 
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1,176,241  kUTOM  vi  ii-   Ti:  UN  SlOl     U        W     -I 

Cook,    Denver,   Col       App    filed    June    15, 

1911.      Track  signal  const  i  ml  um 

\n  rin .1.  01   1  'bodi  ■  1  ■'•  Rotating 
.  in  1;  1 1.1  ma,  Nor- 
way     App    filed  s.pi     15,   1918      Q-aseous 
surface  0!  revolution  supports  the  arc. 

1,175,268.        CJNDERRUNNINQ    TROLLEY    ST8TBM 

koic    Electric    Cars;    .1.    Joyce,    Oswego, 

N.  V  App  111. Ml  Jan.  26,  1915.  Trolley 
and  feed  wins  within  hollow  sectional 
rail 

1.175,27!!.  Switch  .  A  .1  Logun,  West  Al- 
lis.  Wis  App.  filed  .Ian.  It',,  I  :i  I  1.  Se- 
cures /.•.real  pressure  and  good  contact 
with  but  little  power. 

1,175, 2so.  Storage  Battery;  J.  O.  Luthv, 
AntonlO,  Tex.  App.  filed  July  28,  1914. 
i  )t  i  be  so-called  dry  type. 

i,i75,2i»5.  System  of  and  apparatus  for 
the  Control  of  Electric  Motors;  C.  V. 
Paper,  Bavay,  Prance.  App.  filed  March 
17.  1911.     Designed  for  planing  machines. 


1,175,078.    Insulator  Supporting  Fixture 


1,175,305.  Trolley  Supporting  Mechanism  ; 
W.  Schaake,  Pittsburgh,  Pa.  App.  filed 
June  5,  1913.     For  mine  locomotives. 

1,175.308.  Electric  Switch;  H.  R. 
Schultz,  Trafford  Park,  Manchester,  Eng- 
land. App.  filed  July  22,  1910.  "Under- 
load" type. 

1,175,311.  Terminal;  H.  B.  Sherman,  Bat- 
tle Creek,  Mich.  App.  filed  May  29, 
1915.  Eyelet  inserted  in  hole  in  flattened 
shank  of  terminal. 

1,175,313.  Transmission  of  Pictures  of 
Moving  Objects  ;  A.  Sinding-Larsen, 
Christiania,   Norway.     App.  filed  June  10, 

1911.  Wire  tnnsmission  of  pictures. 

1.175.320.  System  of  Distribution;  T.  W. 
Varley,  Pittsburgh,  Pa.     App.  filed,  Mar  3, 

1912.  Transforms       three-phase       into 
twelve-phase  currents  and  vice  versa. 

1.175.321.  System  of  Electric-Motor  Con- 
trol ;  T.  Varney,  Pittsburgh,  Pa.  App. 
filed  Aug.  12,  1912.  Series  of  lock-out 
oscillating  switch. 

1.175.322.  System  of  Electric-Motor  Con- 
trol ;  H.  C  Walter,  Pittsburgh,  Pa.  App. 
filed  May  27,  1912.  Automatic  regula- 
tion of  current  in  regenerative  braking 
circuit. 

1.175.323.  Electromagnet  and  Electri- 
cally Operated  Switch  ;  R.  Wikander, 
Pittsburgh,  Pa.  App.  filed  March  23,  1911. 
Operates  only  when  current  falls  within 
predetermined  limits. 

1,175,330.  Circuit- Breaker  ;  J.  L.  Adams, 
Jr.,  Wilkinsburg,  Pa.  App.  filed  Dec.  5, 
1910.  For  tying  together  adjacent  segre- 
gated sections  of  third-rail. 

1.175,333.  Starting  Device  for  Automo- 
biles ;   H.  D.   Beach,  Edgewood  Park,   Pa. 


\pp    hi.  .i    M  ir<  i.    20,    i ''  i  '.is  on 

■  bell     ellgln< 

timing   above   a    predetermined   speed. 

1,176,8  i  H  H      '■     :  ■ i .  .1  r 

City,    N      .1        App     Hi.. I    .Inn.     1  > 
I'M         I  .iiiiiiiili.s     spiniK     devices     hi 

w hlch  '■.' rtrldgi   fu  e  cs n  be  Inserted, 

89  Signaling  Sybtkm  ;  W.  Churchil 
and  A  II.  Ciiil.l,  Corning,  N.  V.  App 
filed  Julj  L8,  1914,  Mi  dla,  I'a.  Pnei 
lights  In  dm  ■  i  .Hi  p..  M  Ioiih  hoi  h  da  .  an 
night  for  I.. llwaj   i  Igns Ling 

142         Ci  i  ■  ran ;      !■'      <  :onrad 

SwisHvale,    I'a.       App.    Hied    June    11 
Prevents    relutlve    rotation    between    plu> 
and  sod.,  i 

1,175,344,     Electrical  Sybti  m      \    W    <'..p 
ley    and    Ii     I).    Kunkle,    Wilkinsburg 
App.     iii.. i     Dec      is.     Pill.      Control    ..i 

:  i.i  i  I  Ing    and    iKinl  inn    .  ii  ■  ml 

1 ,1  v.',,:',  ir,.      Control    System    for    Electrh 

MOTORS;       R.      J.      Ileal  born,      W  i  Ik  in:  -bin  '| 
Pa.     App.  filed  July   17,   1912.      For  i 
a  ml  lioists. 

1,175,350.      Hoist  Operating  anp  Coi 
lino    System  ;    E.    Friedlander,    Braddock 
Pa.     App.   filed   April   23,    1913.      Partlcu 
larly  for  skip  hoist  of  blast  furnaces. 

Apparatus   foh 
tiuc    Motors;    H.    D.    James,    Pittsburgh 
Pa.      App.   filed   Feb.    21,    1911.      Sv. 
for  excluding  resistance  step  by  step. 

1,175,^859.  System  of  Motor  Control;  M 
I).  James,  Edgewood,  Pa.  App.  filed  Aug 
2,  1913.     Particularly  for  printing  pi 

1,175,362.  Ignition  System;  B.  D.  Kunkle 
Wilkinsburgh,  Pa.  App.  filed  Nov  25 
1914.  Current  di versing  interrupt,  i  i> 
periodically  reversed. 

1.175.367.  Motor-Control  System;  W.  O 
Lum,  Wilkinsburg,  I'a.  App.  filed  Marc! 
30,  1914.     For  pipe  rolling  machines. 

1.175.368.  Controller  for  Elevators;  B 
Mclnerny,  Council  Bluffs,  Iowa.  App 
filed  Aug.  3,  1912.  Interlocked  statior 
sw  itches. 

1,175,370.  Secondary  Battery  Electrodb 
and  Process  of  Making  the  Same  ;  Wil- 
liam Morrison,  Des  Moines,  Iowa.  App 
filed  Sept.  11,  1914.  Electrode  superfi- 
cially permeated  with  tutanum  compound 

1.175.377.  Motor  Vehicle;  J.  W.  Pearson 
Chicago,  111.  App.  filed  June  22,  1911., 
Motor-driven  generator  provides  current1 
for  propelling  motors. 

1.175.378.  Circuit-Controller;  H.  P.  Reed, 
Milwaukee,  Wis.  App.  filed  June  13, 
1913.  Over-load  tripping  means  ineffec- 
tive at  starting. 

1,175,396.  Telephone  System  with  Serv- 
ice-Meters ;  G.  D.  Wolf,  Chicago.  111.' 
App.  filed  May  21,  1914.  Embodies  meters 
registering  completed  and  uncompleted 
calls. 

1,175.405.  Automatic  Signal  Device;  G.  E. 
Blinn,  Philadelphia,  Pa.  App.  filed  Sept' 
6,  1914.  For  locating  persons  in  the  fac- 
tory who  are  wanted  at  the  office. 

1,175,418.  Wireless  Telegraphy;  R.  A. 
Fessenden,  Brant  Rock,  Mass.  App.  filed, 
Feb.  2,  1910.     High  powered  station  work. 

1,175,424.  Insulating  Composition;  W.  K. 
Freeman,  Oscawana,  N.  Y.  App.  filed 
Nov.  25,  1913.  Embodies  sulphuric  cel- 
louise  liquid  treated  chloridic  reagent. 

1.175.433.  Resistance  Unit  and  Manufac- 
ture Thereof  ;  J.  G.  Goetsch,  Milwaukee, 
Wis.  App.  filed  Aug.  2,  1915.  Thin  re- 
flex resistance  ribbon. 

1.175.434.  Motor  Controller;  M.  M.  Gold- 
enstein,  Milwaukee,  Wis.  App.  filed  Oct. 
10,  1913.  For  automatically  slowing  down 
and  then  reaccelerating. 

1.175.441.  Electric  Controller;  J.  H.  Hall, 
Cleveland,  Ohio.  App.  filed  Oct.  30,  1911. 
Resistance-controlling  switches  controlled 
by  current  in  motor  circuit. 

1.175.442.  Electrical  Cooking  or  Heat- 
ing Apparatus  ;  M.  W.  Hanks,  Indian- 
apolis, Ind.  App.  filed  Nov.  30,  1914. 
For  cooking  eggs  in  predetermined  time. 

1,175,444.  Signal  Box;  B.  B.  Hatch,  Bos- 
ton, Mass.  App.  filed  March  27,  1915. 
Wallbox  mounting  compensating  for  tilted 
position  of  box. 

1,175,450.  Cabinet  for  X-Ray  Apparatus; 
G.  R.  Hogan  and  H.  P.  MacLagan,  Chi- 
cago, 111.  App.  filed  April  13,  1914.  Oper- 
ator protected  from  rays. 

1,175,452.  Lightning  Arrester;  R.  P. 
Jackson,  Edgewood  Park,  Pa.  App.  filed 
Feb.  21,  1911.     Electrolytic  cell  type. 

1,175,470.  Water  Heating  Apparatus  ;  F. 
C.  Perkins,  Buffalo,  N.  Y.  App.  filed 
May  10,  1915.  Electric  heater  which  may 
be  operated  in  conjunction  with  fuel  burn- 
ing heater. 

1.175,472.  Coupling  for  Electrical  Oscila- 
tion  Circuits  ;  R.  H.  Rendahl,  Liljehol- 
men,  near  Stockholm,  Sweden.  App.  filed 
Sept.  7,  1911.  Has  no  undesirable  influ- 
ence on  oscillation  circuit. 
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What  the  Utility  Returns  to  the  Public 

THAT  the  local  utility  is  a  part  of  the  community 
and  carries  its  proportional  share  of  the  going 
:osts  of  the  community  is  sometimes  overlooked  by 
he  public.  It  ought  to  be  made  clearer.  The  public 
'orgets  that  the  utility,  the  same  as  any  other  busi- 
less  enterprise  in  the  town  or  city,  not  only  pays 
axes  and  carries  a  payroll  but  also  takes  part  in  the 
»usiness  activity  of  the  town.  The  utility  is  run  for 
irofit,  like  any  other  business  in  the  community,  but 
he  fact  is  often  overlooked  that  in  rendering  service 
o  the  individual  in  exchange  for  money  the  utility 
arries  on  an  enterprise  which  helps  make  for  growth 
ind  development  of  the  town  as  a  whole.  Some  cen- 
ral  stations,  for  example,  have  advertised  the  ad- 
antages  of  the  community  in  which  they  are  located 
or  industrial  purposes.  New  industries  brought  to 
,  town  in  this  way  will  undoubtedly  benefit  the  cen- 
ral  station.  It  is  equally  evident  that  they  will  help 
•usiness  as  a  whole  in  the  community.  Detailed  facts 
howing  just  what  the  utility  returns  to  its  com- 
lunity  carry  weight.  The  presentation  of  such  facts 
y  company  officials  before  the  local  chamber  of  com- 
lerce  will  appeal  to  the  public's  sense  of  justice. 


^oblems  in  Manufacturing  Design 

DEMAND  on  the  world  sources  of  raw  materials 
has  brought  about  a  shortage  in  supply  which 
s  leading  to  curious  anomalies  in  market  conditions. 
l  few  months  ago  manufacturers  were  waiting  for 
rders — now  the  output  for  manufactured  products  in 
lany  lines  to  meet  the  tremendous  demand  is  limited 
y  the  materials  which  can  be  purchased.  Salesmen 
or  steel  companies,  we  are  told,  spend  their  time  not 
i  trying  to  get  orders  but  in  visiting  their  customers 
nd  keeping  in  touch  with  their  wants  so  as  to  adjust 
nd  apportion  shipments  fairly.  Second-hand  ma- 
jrials  and  supplies  are  being  used  instead  of  being 
crapped.  There  is  a  special  opportunity  for  the  de- 
igning engineer  in  this  unusual  situation.  He  may 
evise  ways  and  means  to  use  less  material  by  changes 
i  design,  or  evolve  new  designs  in  which  one  ma- 
jrial  may  be  substituted  for  another.  In  one  case 
ressed-steel  stampings  were  substituted  for  alum- 
lum  castings.  By  means  of  ingenious  dies  the  de- 
igner  made  it  possible  to  press  out  the  shell-like 
tampings,  which  were  afterward  electrically  welded 
J  form  the  complete  part.  This  change  was  forced, 
ot  because  of  any  disadvantage  of  aluminum  but  be- 
ause  of  the  relatively  higher  cost  of  that  metal  at 
ie  present  time. 


Taking  an  Industrial  Census 

ENGINEERS  have  a  peculiar  interest  in  the  statis- 
tics on  industrial  preparedness  which  a  special 
committee  of  the  Naval  Consulting  Board  has  under- 
taken to  collect.  It  will  be  remembered  that  the  gen- 
eral plan  comprises  the  taking  of  an  industrial  inven- 
tory of  our  factories  for  use  in  case  of  war.  Each 
state,  including  Alaska,  has  a  board  of  five  men — one 
from  each  of  the  five  great  technical  societies,  the 
American  Society  of  Civil  Engineers,  the  American  In- 
stitute of  Mining  Engineers,  the  American  Society  of 
Mechanical  Engineers,  the  American  Chemical  Society 
and  the  American  Institute  of  Electrical  Engineers. 
Information  from  the  forty-nine  working  boards  so 
constituted  will  clear  through  W.  S.  Gifford,  chief 
statistician  of  the  American  Telephone  &  Telegraph 
Company.  Forms  will  be  prepared  based  upon  what 
business  men  consider  it  necessary  to  know  in  arriv- 
ing at  the  physical  capacity  of  the  plants  and  their  fit- 
ness and  reliability  for  specific  classes  of  output.  The 
form  in  the  first  instance  will  go  to  some  30,000  con- 
cerns, and  it  calls  for  every  bit  of  information  necessary 
to  the  Government  in  time  of  war.  The  form  will  go 
to  the  manufacturer  through  the  state  directors,  who 
will  pass  it  on  to  the  best  qualified  engineer  in  the  field, 
who  will  be  known  as  a  field  aide,  and  will  be  held  per- 
sonally responsible  for  the  filling  out  of  the  form.  This 
form  has  been  passed  upon  by  the  army  and  navy  au- 
thorities, and  the  inventory  will  probably  be  made  dur- 
ing the  month  of  May.  By  collecting  and  assembling 
these  statistics  in  such  a  way  as  to  make  possible  the 
apportionment  of  orders,  it  is  hoped  to  develop  our  in- 
dustrial resources  for  war  nationally,  in  a  geographic 
sense.  It  will  bring  to  the  support  of  the  army  and 
navy,  industrial  centers  west  of  the  Alleghanies  and 
away  from  the  exposed  seaboards.  With  the  data  it 
is  hoped  that  employment  may  be  given  in  a  uniform 
manner  to  a  maximum  number  of  men.  It  is  a 
compliment  to  the  electrical  industry  that  the  engi- 
neering thoroughness  with  which  statistics  are  made 
the  basis  for  progress  in  the  branch  of  telephone  en- 
gineering, has  been  recognized.  The  practical  success 
of  this  national  plan  depends  in  no  small  measure  upon 
the  intelligent  direction  of  the  mechanism  for  collect- 
ing the  statistics  and  the  plan  for  putting  them  into 
useful  form.  Telephone  engineers  have  put  codified 
engineering  data  to  every-day  use  more  extensively 
than  any  other  branch  of  the  electrical  industry.  More- 
over, the  making  of  an  electrical  census  for  a  specific 
purpose  should  help  considerably  to  clarify  our  needs 
in  regard  to  all  such  statistical  summaries  which  are 
national  in  scope. 
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tiarts  lot  Street  Lighting 

THE  problem  of  providing  suitable  rates  and  con 
tracta  for  street  lighting  li  becoming  lucre 
Ingly  difficult.  At  best  it  is  complicated,  and  becomei 
still  more  bo  when  one  consider!  the  rapid  change! 
their  have  been  In  tin-  art  and  the  Increaeing  require 
menti  for  underground  and  other  special  service.  We 
present  on  ■  following  page  an  abitract  of  a  paper 
on  this  subject  by  6.  w.  Van  Dertee,  which  seems 
to  offer  at  least  one  practical  solution  of  the  diffl- 
enlty  a  solution  which  may  prove  of  considerable 
value  in  dealing  with  the  troublesome  existing  con- 
ditions. The  proposition  is,  in  brief,  to  furnish  street 
lighting  on  a  reasonable  "cost-of-service"  basis,  the 
municipality  assuming  full  responsibility  for  the  in- 
tegrity of  the  operating  company's  investment  in  spe- 
cial apparatus  and  equipment  for  street  lighting  pur- 
poses. Such  a  form  of  contract  is  recognized  under 
the  Wisconsin  statutes,  so  that  it  may  be  regarded  as 
a  practical  possibility.  Under  this  arrangement  the 
contract  would  generally  be  of  indefinite  length,  the 
municipality  merely  undertaking  when  the  "cost-of- 
service"  contract  is  terminated,  to  pay  to  the  operat- 
ing company  the  difference  between  the  cost  of  its 
special  investment  in  street-lighting  equipment  and 
the  recovery  value,  whatever  it  might  be.  The  fixed 
charges  on  this  equipment,  with  considerable  allow- 
ance for  depreciation,  would  form  part  of  the  "cost- 
of-service"  price.  These  fixed  charges  are  to  a  con- 
siderable extent  within  the  control  of  the  municipal- 
ity, for  if  the  density  of  service  is  increased  the  aver- 
age fixed  charges  will  go  down,  while  if  long  ex- 
tensions are  made  or  underground  service  is  under- 
taken, they  will  go  up  by  an  amount  depending  on  the 
suitable  charges  on  the  cost.  As  things  are  now,  the 
public-service  corporation  must  take  its  chances  on 
the  renewal  of  contracts  for  a  definite  term,  and  so 
must  make  provision  in  the  price  for  the  amortiza- 
tion, in  some  form,  of  its  special  investment.  On  a 
continuing  "cost-of-service"  contract  this  allowance 
drops  out  of  sight,  for  it  is  entirely  the  municipality's 
business  whether  it  keeps  on  with  its  lighting  at  cost 
of  service  or  chooses  to  do  something  else,  in  which 
latter  case  it  assumes  the  responsibility  for  the  remain- 
ing value  of  the  special  investment. 

The  advantage  to  the  municipality  lies  in  obtaining 
its  lighting  at  a  cost,  in  the  case  worked  out  by  Mr. 
Van  Derzee  perhaps  20  per  cent  or  so  below  what 
could  properly  be  charged  on  a  five-year  contract.  The 
utility  is  perfectly  secure  in  its  investment,  and  all 
proper  charges  against  it,  in  suitable  payment  for  all 
services  rendered  whether  in  labor  or  in  furnishing 
energy,  and  in  the  proper  fixed  charges  of  every  kind 
which  should  be  apportioned  to  the  street  lighting  work. 
The  municipality  obtains  a  very  low  figure  for  its 
lighting  compared  with  what  would  have  to  be 
charged  on  a  short-term  contract,  and  is  able  to  take 
advantage  at  will  of  changes  in  the  art  which  may 
seem  to  its  advantage.  The  system  seems  easier  to 
operate  than  to  initiate,  since  the  suitable  valuation 


of  old  equipment,  particularly  when  there  is  joint 
use  for  street  lighting  and  other  service,  to  ascertain 
the  present  value  at  which  it  should  enter  into  the 
agreement,  is  a  somewhat  serious  matter.  Some  equit- 
able  arrangement  would  have  to  be  made  between  the 
city  and  the  utility  for  a  proper  sharing  of  advan- 
tages  accruing  from  improvements,  and  proper  ad- 
justment of  the  fixed  charges  on  the  special  invest- 
ment due  to  incidence  of  depreciation  and  changes  in 
the  system. 

The  plan  seems  a  somewhat  radical  one  in  which 
the  utility  must  be  satisfied  with  a  very  modest  re- 
turn on  its  investment,  although  this  return  is  a  cer- 
tain one  and  there  are  no  serious  contingencies  aris- 
ing from  the  possible  sudden  termination  of  a  con- 
tract. It  has  the  advantages  of  a  very  long  term  con- 
tract without  tying  up  the  municipality  to  a  definite 
period  of  years.  Practically  we  should  think  that 
the  result,  if  the  scheme  were  properly  worked  out, 
would  be  the  assurance  of  the  business  to  the  utility 
for  an  indefinite  term  of  years,  subject  to  an  annual 
revision  in  price  exactly  commensurate  with  the  rise 
or  fall  of  cost  of  service.  This  revision  would  auto- 
matically check  foolish  requirements  for  changes 
without  blocking  those  which  would  actually  result 
in  a  better  and  cheaper  service. 

The  dubious  factor  in  the  case  seems  to  be  doubt 
as  to  whether  the  utility  could  secure  what  it  would 
properly  regard  as  a  suitable  return  for  its  invest- 
ment and  services.  Nevertheless,  we  would  much  like 
to  see  Mr.  Van  Derzee's  plan  tried  out  in  a  favorable 
situation  as  a  test  of  its  practical  working  qualities. 


The  Electric  Furnace  as  a  Station  Load 

IN  a  brief  paper,  which  we  publish  this  week,  Mr. 
Hollis  gives  a  most  instructive  report  on  the  op- 
eration of  an  electric  steel  furnace  from  the  gen- 
eral supply  of  a  central  station.  Off-hand,  one  would 
almost  be  inclined  to  say  that  the  load  was  of  a  kind 
quite  unsuited  for  central-station  operation,  and  sc 
indeed  it  would  be  unless  care  were  taken  to  min 
imize  so  far  as  possible  the  necessarily  great  varia- 
tions in  the  load.  The  system  of  the  Lebanon  (Pa.) 
station,  where  a  1-ton  Heroult  furnace  is  now  oper 
ated,  is  fed  by  two  turbo-generators,  one  of  1250-kw 
and  the  other  of  500-kw.  rating.  The  furnace,  whicr 
is  supplied  by  2400-volt  feeders  and  transformer.' 
stepping  the  pressure  down  to  110  volts,  is  rated  at 
225  kva.,  at  a  nominal  power  factor  of  92  per  cent 
In  point  of  fact  the  characteristics  of  the  load  an 
such  that  the  power  factor  may  often  drop  very  lov 
from  short-circuit  or  overload  conditions,  and  th< 
demand  for  power  may  be  suddenly  increased  man} 
fold. 

The  furnace  is  substantially  a  big  three-phase  elec 
trie  arc  without  any  steadying  resistance  or  reactance 
and  is  liable  to  be  short-circuited  at  any  momen 
during  certain  stages  of  the  melting.  A  completi 
heat    covers    three    hours    and    a    half,  and  after   th 
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irst  half  or  three-quarters  of  an  hour  short-circuits 
ire  likely  to  occur  at  any  time  until  the  charge  is 
rully  melted  near  the  end  of  the  run.  Such  condi- 
;ions  are  entirely  characteristic  of  the  operation  of 
i  furnace  melting  cold  scrap  steel,  and  the  ability  of 
;he  station  to  handle  such  a  load  depends  on  its  ca- 
>acity  and  the  judgment  used  in  arranging  the  sup- 
>ly.  The  normal  variation  in  the  furnace  load,  bar- 
ing the  short-circuits,  is  something  like  30  per  cent 
tbove  and  below  the  rating.  To  handle  a  load  of  this 
rind  from  a  station  of  the  rating  noted  is  no  easy  task, 
;or  the  load  on  short-circuit,  on  the  original  char- 
acteristics of  the  line  as  respects  resistance  and  re- 
ictance,  might  rise  to  about  fourteen  times  the  full- 
oad  current  of  the  furnace,  thus  calling,  in  spite  of 
he  low  power  factor,  for  more  than  1500  kw.  The 
ihort-circuit  situation  is  met  by  a  closely  set  auto- 
natic  cut-out,  which  throws  out  the  furnace  feeder 
it  about  double  load.  In  addition  it  was  found  de- 
irable  to  add  artificial  reactance,  doubling  the  re- 
tctive  drop  in  the  system.  Under  these  circumstances 
he  short-circuit  current  was  limited  to  about  eight 
imes  full  load,  and  by  close  setting  of  the  time- 
imit  relay  it  became  possible  to  drop  the  load  with- 
>ut  creating  a  quite  impossible  disturbance.  Load 
an  be  picked  up  again  easily  enough,  by  feeding  a 
ittle  coke  into  the  furnace,  through  which  the  first 
ire  can  be  struck.  Obviously  such  a  short-circuit  in 
he  steel  furnace  must  produce  perceptible  effects  on 
he  system,  but  by  the  devices  mentioned  a  short- 
ircuit  load  is  thrown  off  so  quickly  that  no  serious 
[isturbance  is  produced.  And  the  best  evidence  of 
his  is  that  another  furnace  of  double  the  capacity 
s  to  be  taken  on  to  the  same  system.  The  trans- 
ormers  for  this  additional  furnace  are  deliberately 
nade  with  a  reactance  drop  of  10  per  cent  to  help 
ut  under  the  difficult  short-circuit  conditions. 


nvestigation  of  Magnetic  Laws  for  Steel  and 
)ther  Materials 

CONSIDERING  how  many  centuries  have  elapsed 
since  magnetic  phenomena  first  became  recognized 
n  this  planet,  it  is  remarkable  how  little  has  yet 
een  learned  concerning  the  nature  and  laws  of 
lagnetism.  All  that  we  are  able  to  affirm,  with  a  rea- 
onable  degree  of  certainty,  is  that  whatever  electricity 
nd  magnetism  may  be,  they  must  be  so  interrelated 
hat  one  is  the  consequence  of  the  curl  of  the  other, 
rhich  is  one  aspect  of  Maxwell's  electromagnetic  the- 


ory. As  an  instance  of  our  magnificent  international 
ignorance  of  the  nature  of  terrestial  magnetism,  the 
simple  historical  fact  may  be  cited  that  in  1582,  the 
date  of  the  international  introduction  of  the  Gregorian 
Calendar,  with  a  sudden  jump  of  ten  days,  the  magnetic 
needle  at  London  pointed  11  deg.  easterly  of  the  geo- 
graphic meridian,  whereas  it  now  points  nearly  16  deg. 
westerly  of  that  meridian,  and  in  1820  nearly  attained 
25  deg.  of  westerly  declination,  a  total  swing  of  more 
than  36  deg.,  while  no  satisfactory  theory  of  this  large 
change  has  yet  been  produced. 

A  very  interesting  paper,  referred  to  at  some  length 
in  this  week's  Digest,  was  presented,  in  December  last, 
in  Philadelphia,  by  John  D.  Ball,  and  is  being  printed 
in  the  Journal  of  the  Franklin  Institute.  This  paper 
gives  the  results  of  experimental  researches  in  the 
magnetic  behavior  of  magnetic  metals,  and  particularly 
of  silicon  steel.  As  the  paper  points  out,  there  are  two 
laws  of  magnetism  in  magnetic  metals  which  have  been 
known  for  more  than  twenty  years,  namely,  the  Ken- 
nelly  straight-line  of  reluctivity  versus  magnetic  force, 
and  the  Steinmetz  1.6th  power  law  of  hysteretic  power 
versus  maximum  cyclic  flux-density.  Neither  of  these 
laws  rests  on  any  basis  of  theory.  They  merely  repre- 
sent more  or  less  definitely  indicated  results  of  experi- 
ment. Flaws,  or  deviations,  have  presented  themselves 
in  each  when  certain  particular  samples  of  magnetic 
material,  such  as  sheet  steel,  have  been  investigated. 
The  paper  shows  that  these  deviations  may  be,  and 
should  be,  ascribed  to  the  effects  of  scale,  or  the  super- 
ficial oxide  layers,  on  the  ordinary  sheet  steel  of  com- 
merce. This  scale  may  be  regarded  as  having  a  depth 
of  perhaps  10  per  cent  of  the  sheet  thickness  at  both 
upper  and  lower  surfaces.  The  resistivity  and  reluctiv- 
ity of  the  scale  are  naturally  much  greater  than  that 
of  the  steel;  so  that,  unless  the  observations  made  on 
steel  plus  scales  are  corrected  for  the  effects  of  the 
scales,  the  results  must  be  expected  to  be  conglomerate 
and  imperfect,  representing  the  magnetic  behavior  of 
neither  steel  nor  scale. 

By  carefully  collecting  silicon-steel  scale,  and  testing 
this  material  separately,  some  new  and  valuable  ex- 
perimental data  have  been  secured  and  presented  in  the 
paper.  Then,  correcting  the  observations  on  ordinary 
scaly  sheet  steel  for  the  estimated  thickness  of  scale 
present,  the  results  indicate  a  remarkable  confirmation 
of  both  the  Kennelly  and  Steinmetz  laws. 

The  paper  is  a  very  valuable  contribution  to  our 
engineering  literature  of  magnetism  as  an  applied 
science. 


NEXT  week,  in  the  station-operating  The  Coming  Issues 
number  of  the  Electrical 
World  for  April,  a  leading  article  will  describe 
operating  methods  in  a  100,000-kw.  central-station 
boiler  plant.  A  symposium  of  actual  experience  with 
iron-wire  transmission  lines,  to  appear  in  the  same 
issue,  becomes  especially  timely  just  now,  with  the 
increasing  price  of  copper.  The  lubrication  of  prime 
movers  and  industrial-plant  machinery  is  the  subject  of 
another     article     of    particular    usefulness     to     plant- 


operating  men.  In  the  engineering 
number  of  April  15  possible  simplifica- 
tions in  the  design  and  construction  of  an  outdoor  sub- 
station are  pointed  out,  as  exemplified  in  an  important 
industrial-service  installation.  The  adaptation  of  station 
and  line  operating  methods  to  minimize  accidents  will  be 
the  subject  of  a  compilation  of  safety-first  practices 
also  to  appear  in  that  issue.  Following  the  usual  pro- 
gram the  fourth  issue  of  the  month  will  be  devoted 
largely  to  commercial  and  electrical  sales  topics. 
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Exhibit   Plans   lor  N.  E.  L.  A.   Convention 

rhe  exhibition  committee  of  tin-  National  Electric 
Light  Association,  which  lias  been  negotiating  for  weeks 
to  secure  the  Auditorium  Theater  in  Chicago  for  the 

exhibits  of  the  Class  D  members  in  connection  with  the 
convention  of  the  association  to  lie  held  in  Chicago  in 
May,  owing  to  leasing  and  other  conditions  has  not 
been  able  to  make  any  announcement  until  this  time. 
Negotiations,  however,  an1   far  enough  along  now  to 

permit  the  committee  to  at  least  make  tentative  ar- 
rangements  for  the  exhibits  in  the  theater. 

Since  space  as  well  as  time  is  limited,  all  those  who 
are  intending  to  make  an  exhibit  are  urged  to  com- 
municate at  once  with  the  committee  and  to  signify 
their  space  requirements.  The  exhibit,  it  is  stated  by  the 
committee,  will  be  somewhat  along  the  lines  of  the 
Philadelphia  exhibit  provided  the  present  plans  are 
carried  out. 


Alabama    Power    Company    Plans  Hundred- 
Million-Dollar  Bond  Issue  to  Finance 
Future  Increases 

The  Alabama  Power  Company,  whose  properties 
include  several  sites  on  the  Coosa  River,  one  site  on 
the  Tallapoosa  River,  a  site  on  Little  River  and  sites 
at  Muscle  Shoals  on  the  Tennessee  River,  is  contem- 
plating an  extensive  development  to  extend  over  a 
number  of  years,  among  which  is  an  immediate  in- 
crease of  50,000  hp.  in  generating  equipment.  Of  this 
equipment  20,000  hp.  will  be  added  to  the  company's 
new  Lock  12  hydroelectric  development  on  the  Coosa 
River,  45  miles  southeast  of  Birmingham,  whose 
present  installed  capacity  is  70,000  hp.  It  is  ulti- 
mately planned  to  increase  this  station  to  at  least 
110,000  hp.  The  other  30,000  hp.  will  be  taken  up  .in 
a  new  steam  plant  to  be  located  on  the  banks  of  the 
Black  Warrior  River,  in  the  heart  of  the  coal  mining 
district,  and  which  will  be  designed  so  as  to  admit 
of  very  material  enlargement. 

To  finance  the  probable  future  requirements  of  the 
company  an  issue  of  $100,000,000  of  first  mortgage  5 
per  cent  bonds,  due  March  1,  1946,  has  been  author- 
ized, of  which  $4,000,000  was  offered  by  the  Under- 
writers to  the  investing  public  this  week. 

The  Alabama  Power  Company  was  incorporated  in 
1906  under  the  laws  of  the  State  of  Alabama  and 
serves  directly  and  indirectly  the  major  part  of  the 
urban  population  of  northern  Alabama,  including  the 
so-called  Birmingham  district  and  comprising  a  total 
population  estimated  at  over  325,000.  The  company 
does  directly  all  the  electric  light  and  power  business 
in  Anniston,  Attalla,  Talladega,  Huntsville,  Decatur 
and  New  Decatur  and  several  other  smaller  places; 
all  the  street  railway  business  in  Anniston  and  Hunts- 
ville  and  the  gas  business  in  Anniston,  Decatur  and 
New  Decatur.  It  furnishes  under  contract  all  the 
energy  used  by  the  Birmingham  Railway,  Light  & 
Power  Company  in  greater  Birmingham  and  Bessemer 
and  all  the  energy  used  by  the  local  public  service 
companies  in  Gadsden,  Tuscaloosa  and  Alexander 
City.  In  addition,  it  serves  under  contract  many 
large  industrial  power  consumers. 


The  Coosa  River  plant,,  or  as  it  is  more  commonly 
known,  the  Lock  12  plant,  which  is  now  being  in- 
creased to  !)(),()()()  hp.,  is  one  of  the  largest  in  the 
South  and  has  only  recently  been  completed.  At  this 
plant  a  head  of  68  ft.  is  available  and  60-cycle,  three- 
phase  energy  is  generated  at  6600  volts. 

This  development,  situated  midway  between  Bir- 
mingham and  Montgomery,  the  two  largest  important 
cities  in  the  State,  contains  at  the  present  time  four 
17,500-hp.  vertical  single-runner  turbines,  which  at 
the  time  of  installation  were  the  largest  single-runner 
units  ever  built  for  70-ft.  head. 

The  company's  gross  earnings  for  1915  amounted 
to  $1,041,148  as  compared  with  $619,809  for  the  twelve 
months  of  1914.  This  represents  an  increase  of 
$431,339  or  68  per  cent.  The  net  earnings  of  1915 
were  $638,606  as  compared  with  $307,463  for  1914. 
This  is  a  gain  of  $331,143  or  108  per  cent. 


Minnesota  Electrical  Association 

Minneapolis     Convention    Topics     Included     Electric     Cooking, 

Concentric  Wiring,  Rates,  Boiler  Efficiency 

and  Rural  Line  Extensions 

The  ninth  annual  convention  of  the  Minnesota  Elec- 
trical Association  was  held  at  the  Hotel  Radisson,  Min- 
neapolis, on  March  21  and  22.  During  the  opening 
session  reports  of  various  committees  were  read,  and 
President  T.  D.  Crocker  presented  his  address.  At  the 
Tuesday  afternoon  session  Mayor  Nye  of  Minneapolis 
addressed  the  delegates,  welcoming  them  to  the  city, 
after  which  A.  J.  Cross  of  the  General  Electric  Company 
presented  a  paper  on  "The  Possibilities  and  Practica- 
bility of  the  Electric  Range."  This  paper  dealt  at  length 
with  the  advantages  of  cooking  with  electricity,  par- 
ticularly where  the  cost  of  fuel  is  high,  and  where  gas 
is  not  available.  The  paper  provoked  a  lively  discussion 
between  the  combination  gas-electric  plant  and  the  elec- 
tric-plant members  of  the  association. 

Elements  of  Rate  Making 

W.  C.  Beckford,  in  a  paper  on  the  subject  of  "Elec- 
tricity Rates,"  showed  in  detail  the  elements  entering 
into  electric-service  rate  making,  and  emphasized  the 
fact  that  any  electric-service  rate  involves  three  differ- 
ent elements,  namely,  the  plant-equipment  overhead 
charge,  the  output  charge,  and  the  consumer  charge. 
The  sum  of  the  overhead  and  the  consumer  charge 
makes  up  the  amount  which  should  be  charged  as  the 
minimum  bill.  To  this  amount  should  be  added  the 
product  of  the  number  of  kilowatt-hours  used,  multi- 
plied by  the  output  cost  of  the  energy,  plus  the  net  to 
be  earned.  The  author  also  showed  in  detail  how  cer- 
tain rates  vary  with  the  number  of  hours  of  use,  and 
gave  an  example  of  developing  a  "step"  rate. 

On  Wednesday  morning  E.  J.  LaBlond  of  the  Minne- 
apolis General  Electric  Company  presented  the  report 
of  the  committee  on  "rural-line  extension."  He  took 
up  in  detail  the  possibilities  of  making  extensions  into 
rural  districts,  and  the  returns  received  from  such  serv- 
ices, the  cost  of  making  the  extensions  and  methods  of 
installation. 

At  the  same  session  H.  E.  Eisenmenger  of  the  Na- 
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tional  Lamp  Works,  Cleveland,  Ohio,  presented  a  very 
interesting  paper  on  "Concentric  Wiring,"  and  Euro- 
pean methods  of  handling  small  customers.  Mr.  Eisen- 
menger  showed  samples  of  fittings  used  in  concentric- 
wiring  work,  and  illustrated  his  talk  with  numerous 
lantern  slides.  His  paper  provoked  a  lively  discussion, 
particularly  from  the  electrical  inspectors  present  at 
the  meeting,  who  took  a  stand  against  the  adoption  of 
concentric  wiring. 

Prof.  W.  T.  Ryan  of  the  University  of  Minnesota  pre- 
sented a  paper  on  "Central-Station  and  Transmission 
Statistics."  Professor  Ryan  went  into  detail  regarding 
the  value  of  diversity  factor  and  the  characteristic  de- 
mands of  various  classes  of  central-station  customers. 

H.  S.  Whiton  of  the  Minneapolis  General  Electric  Com- 
pany presented  a  paper  on  "Boiler-room  Efficiency." 
He  showed  how  the  various  losses  are  divided — from 
the  coal  pile  to  the  prime  mover.  He  advocated  the  use 
of  indicating  and  recording  instruments  in  the  boiler 
room,  in  order  to  check  up  and  observe  the  operation  of 
the  boilers  intelligently. 

0.  A.  Rofelty  of  the  Minneapolis  company  also  pre- 
sented a  paper  on  "The  Attitude  of  Central  Stations 
Towards  the  Small  Consumer." 

The  convention  closed  with  the  annual  banquet,  at 
which  J.  Adam  Bede,  former  Congressman  from  Min- 
nesota, was  the  principal  speaker. 

The  following  officers  of  the  association  were  elected 
for  1916:  President,  Ludwig  Kemper,  Albert  Lea, 
Minn.;  secretary  and  treasurer,  R.  F.  Porter,  St.  Cloud, 
Minn. 


Government  Contractor  Not  Liable  for  Use  of 
Patented  Inventions 

Owners  of  patents  claiming  infringement  of  their 
rights  by  contractors  to  the  United  States  government 
cannot  interfere  with  execution  and  delivery  by  suing 
contractors,  and  may  obtain  relief  only  from  the  gov- 
ernment itself,  according  to  the  decision  handed  down 
on  March  15  by  the  Court  of  Appeals  in  the  Marconi- 
Simon  case. 

The  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica sought  an  injunction  to  prevent  Emil  J.  Simon,  a 
radio  engineer  of  New  York  City,  from  producing 
twenty-five  wireless  sets  for  submarines  of  the  United 
States  Navy  on  a  contract  awarded  him  for  delivery  on 
Jan.  1,  1916. 

The  plaintiff  claimed  infringement  of  the  basic  Mar- 
coni patent  (No.  763,772),  while  the  defendant  main- 
tained that  any  action  should  be  brought  against  the 
government  itself  for  demanding  the  precise  arrange- 
ment in  its  specifications.  Walter  H.  Pumphrey,  acting 
for  the  defendant  and  also  for  the  Secretary  of  the 
Navy,  stated  that  the  court  action  was  a  menace  to 
national  safety  in  that  it  threatened  to  prevent  delivery 
of  apparatus  necessary  to  the  navy,  and  would  force  dis- 
closure of  valuable  secrets  of  adjustment  and  operation 
discovered  by  government  experts.  A  letter  from  the 
Secretary  of  the  Navy  was  also  submitted  to  the  court 
presenting  the  government's  desire  that  its  work  should 
not  be  interfered  with. 

The  case  was  decided  by  Judge  Hough  of  the  United 
States  District  Court,  based  on  a  previous  ruling  of  the 
United  States  Supreme  Court  in  the  case  of  Crozier  vs. 
Krupp,  and  was  affirmed  by  the  United  States  Court  of 
Appeals  to  the  effect  that  no  cause  for  action  of  any 
kind  arises  against  a  contractor  to  the  United  States 
government  through  the  use  of  a  patented  invention  in 
carrying  out  such  contracts.  The  theory  basis  is  that 
the  use  of  a  patented  invention  by  or  for  the  government 
is  a  use  by  the  government  as  a  licensee  (under  an  act 
of  Congress  of  June  25,  1910),  and  the  only  recourse 


for  the  plaintiff  due  to  such  use  is  by  action  in  the 
Court  of  Claims  against  the  government  for  royalties. 
Before  the  act  of  1910  recovery  from  the  government 
was  possible  only  when  an  actual  license  agreement  (ex- 
pressed or  implied)  existed  between  the  government 
and  the  owner  of  the  patent,  and  therefore  in  many 
cases  recovery  of  royalties  was  impossible.  The  act  of 
1910  makes  the  government  a  licensee  by  law  whenever 
it  makes  use  of  a  patented  invention,  and  provides  for 
full  compensation  in  all  cases. 


Luminous-Arc  White  Ways  for  San  Francisco 

and  Salt  Lake  City 

An  Illumination  Carnival  to  be  held  at  San  Fran- 
cisco during  the  first  four  days  of  July  will  mark  the 
initial  operation  of  the  new  Market  Street  luminous- 
arc  lighting   installation  which   is  being  erected   with 

the  co-operation  of  the 
Downtown  Merchants'  As- 
sociation. A  distance  of 
fifteen  blocks  or  1.5  miles 
will  be  included  in  the  new 
illumination  district.  Or- 
namental poles  at  intervals 
of  110  ft.  will  each  carry 
three  General  Electric  6.6- 
amp.  4500-cp.  luminous-arc 
lamps  inclosed  in  sectional 
globes  with  special  glass- 
ware. 

The  Pacific  Gas  &  Elec- 
tric Company  will  purchase 
and  install  all  lamps,  cable, 
rectifiers  and  other  station 
apparatus  at  a  cost  of  ap- 
proximately $100,000.  The 
total  maintenance  cost  of 
the  Market  Street  system 
of  411  lamps  is  estimated 
at  about  $33,000  per  year. 
The  top  lamps  on  the 
standards  will  be  wired  on 
a  separate  circuit,  and  will 
be  operated  all  night  long. 
The  two  side  lamps,  which 
will  be  operated  until  mid- 
night, will  be  paid  for 
jointly  by  the  merchants, 
property  owners,  street-car 
company,  and  other  inter- 
ests, at  an  estimated  ex- 
pense of  $20,500  per  year. 
Of  this  amount,  the  street 
railway  company  will  pay 
$6,576,  the  balance  being 
made  up  by  assessment  of  merchants  and  property 
owners  at  the  rate  of  $2  per  year  for  each  foot  of  front- 
age. A  decorative  top  piece  designed  by  Willis  Polk, 
architect,  carrying  three  lamps  will  replace  the  present 
single  lamps  of  the  137  ornamental  trolley  poles  in  the 
Market  Street  district.  The  lighting  system  has  been 
designed  by  W.  D'A.  Ryan,  formerly  chief  of  illumina- 
tion of  the  Panama-Pacific  International  Exposition. 

A  similar  arc  lighting  system  has  been  planned  for 
five  blocks  of  the  downtown  section  of  Salt  Lake  City. 
The  property  owners  will  pay  for  installing  and  main- 
taining sixty-four  of  the  three-lamp  standards.  The 
estimated  total  cost  of  the  installation,  including  cables, 
lamps,  poles,  etc.,  is  $28,220.  The  merchants'  share  has 
been  raised  by  issuing  bonds. 


ORNAMENTAL    POST    FOR    SAN 
FRANCISCO    LIGHTING 
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In  the  Midst  of  the  "Wire-  Your-Home" 
Campaign 

.■in  Bait    mil  Wi •.!   Indicate  Buco 
.  <  tin  n  t      Houw  Wiring  Effort  to  be  Extended  to 
m.i\  i  111  Cincinnati  and  Several  Oth<  i  ( 
The  ftrsl  two  week*  of  the  "Wire  Your  Home"  Month 

national  campaign  which  has  Ihm-ii  set    in   motion   by   the 

Society  for  Electric*]  Development,  are  novi   pasl  and 
details  regarding  the  way  in  which  the  movement  is 

being  carried  out    in   various  places  arc  becoming  avail 

able.    The  campaign  officially  started  on  March  15  and 

is    to   continue    until    April    15,   although,    as    was   stated 
m  these  columns  last  week,  a  numher  of  companies,  be 

cause    of    conditions    peculiar    to    their    localities    or    for 

other  reasons,  have  found  it  advisable  to  postpone  the 

Campaign  for  two  weeks,  and  make  it   include  the  month 
of  April. 

One  of  the  cities  in  which  it  has  heen  decided  to  hold 
the  campaign  during  April  is  Cincinnati.  Here,  owing 
to  the  inclemency  of  the  weather  and  to  the  inability  of 
those  in  charge  of  the  campaign  to  complete  arrange- 
ments hy  March  15,  it  was  found  necessary  to  postpone 
the  movement  for  two  weeks.     At  a  dinner  held  in  Cin- 


KIFTY    TELEPHONE    INQUIRIES    RESULTED    FROM    THE    FIRST 

INSERTION    OF    THIS    ADVERTISEMENT    IN     THE 

YOUNGSTOWN    (OHIO)    PAPERS 

cinnati  recently,  $1,600  was  raised  for  use  in  co-opera- 
tive educational  advertising  in  the  local  papers  to 
acquaint  the  public  of  the  fact  that*  during  the  month 
of  April  the  electrical  dealers  and  contractors  whose 
names  will  appear  in  this  advertising  will  make  special 
prices  on  house  wiring.  To  this  amount,  it  is  expected, 
there  will  be  added  at  least  another  $1,000,  or  a  suffi- 
cient sum  to  make  a  total  of  approximately  $2,500, 
which  those  in  charge  of  the  campaign  believe  will  be 
able  to  accomplish  considerable  in  the  way  of  wiring 
old  houses.  The  Cincinnati  Electrical  Show  Company, 
which  conducted  the  exhibit  of  electrical  goods  and  de- 
vices during  Electrical  Prosperity  Week  last  year,  has 


decided   to  oiler  cash    prizes   for  the  best  shop  windows 

featuring   electrical  displays  during  the  first  week  in 

April.     Three  prizes  of  $25,  $15  and  $10  in  gold  will  he 

given. 
As  m  Electrical  Prosperity  Week,  the  school  children 

of    \\'a.\  cross,   (la.,   are   being   enlisted    m    the  campaign. 

A  prize  of  $5  will  be  awarded  to  the  high-school  student 
writing  the  best  essay  containing  not  more  than  500 
words  on  why  your  home  should  be  wired  for  electric 
light  during  "Wire-Your-Home"  Month.  There  will  alafl 
be  a  special  house-wiring  contest  for  high-school  stu- 
dents in  which  the  one  turning  in  the  largest  list  of 
unwired  houses  in  Waycross  from  which  actual  cus- 
tomers are  obtained  will  receive  a  cash  prize;  of  $10,  the 
nexl  largest  $5,  and  the  third  any  $5  electric  appliance 
>n  Boyk's  Electric  Shop.  In  addition  this  contractor 
will  give  a  premium  for  every  customer  obtained  during 
the  month,  and  every  customer  obtained  will  receive 
free  his  choice  either  of  an  electric  iron,  electric  stove 
or  box  of  Mazda  lamps. 

The  Dayton  Power  &  Light  Company,  which  started 
its  campaign  on  March  15,  has  made  especially  attractive 
prices  for  "Wire-Your-Home"  Month  when  the  new  cus- 
tomer pays  10  per  cent  cash  on  signing  the  contract  and 
the  balance  in  twelve  equal  monthly  installments.  The 
company  advertises  to  wire  an  eight-room  house  for 
$20.43  and  a  five-room  house  for  the  sum  of  $14.88. 

The  campaign  at  the  Byllesby  properties  is  being 
prosecuted  vigorously,  the  local  contractors  having 
agreed  to  make  special  low  prices  for  the  period  for 
wiring  unwired  houses,  and  in  most  cases  offering  time 
payments  for  the  installations.  The  local  central  sta- 
tions are  doing  the  advertising,  leaving  the  wiring  and 
financial  arrangements  to  the  contractors.  As  an  addi- 
tional inducement,  the  central  stations  are  offering  free 
appliances  to  persons  who  wire  their  homes  during  this 
month.  The  results  so  far  indicate  that  the  campaign 
in  these  places  will  be  a  large  success. 

The  Public  Service  Electric  Company  of  New  Jersey 
is  making  every  effort  to  decrease  the  number  of  un- 
wired houses  in  its  territory,  and  is  actively  co-oper- 
ating with  the  electrical  contractors  in  the  communities 
which  it  serves.  The  company  does  no  wiring  itself, 
but  hands  all  of  its  prospects  over  to  contractors.  It 
was  stated  by  the  company  that  there  is  every  prospect 
of  the  month  being  successful  throughout  the  State. 

Not  only  the  largest  cities  but  also  the  very  small 
ones  have  found  it  profitable  to  enter  the  movement. 
In  Beaver,  Pa.,  a  town  of  under  3500  inhabitants,  ac- 
cording to  the  1910  census,  the  electric  light  company 
and  the  contractors  have  co-operated  to  reduce  the  price 
for  house  wiring  during  the  month  and  to  allow  six 
months'  time  in  which  to  pay  for  the  wiring.  The  cam- 
paign is  being  largely  advertised  in  local  papers,  and 
every  effort  is  being  made  to  produce  gratifying  results. 


Chicago  Electrical  Societies  Hold  Joint 

Discussion  on  Electric  Vehicles 

At  a  joint  meeting  of  the  electrical  section  of  the 
Western  Society  of  Engineers,  the  Chicago  section  of 
the  American  Institute  of  Electrical  Engineers,  and 
the  Chicago  section  of  the  Electric  Vehicle  Association, 
March  27,  four  fifteen-minute  papers  on  electric  ve- 
hicles were  presented.  The  speakers  and  their  topics 
were  F.  A.  Putt,  General  Electric  Company,  "Automo- 
bile Motor  Characteristics;"  Gail  Reed,  Walker  Ve- 
hicle Company,  "Accomplishments  of  the  Electric  Pas- 
senger Car;"  W.  G.  McDowell,  General  Motors  Com- 
pany, "The  Electric  Commercial  Vehicle;"  and  W.  F. 
Hebard,  The  Buda  Company,  "Storage-Battery  Indus- 
trial Trucks  and  Tractors." 
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Proposed  Franchises  to  Be  Submitted  to 

Dallas  Voters 

Following  the  refusal  of  representatives  of  Stone  & 
ebster,  who  operate  the  traction  and  lighting  com- 
nies  in  Dallas,  Tex.,  to  accept  proposals  contained  in 
e  report  of  E.  W.  Bemis  regarding  the  issuance  of 
action  and  electric-lighting  franchises  by  the  city  of 
alias  to  the  Dallas  Street  Railways  Company  and  the 
alias  Electric  Light  &  Power  Company,  Mayor  Linds- 
■  and  the  city  commissioners  decided  that  the  ideas 
ntained  in  the  report  shall  be  placed  before  the  people 

Dallas,  together  with  the  charter  amendment,  at  the 
unicipal  elections  on  April  4.  If  the  voters  approve 
e  franchises  suggested,  Stone  &  Webster  will  have 
lother  chance  to  accept  them.  Failing  their  accept- 
ice,  the  franchises  will  be  offered  to  other  concerns, 
was  announced. 

The  franchise  proposed  embodied  the  following  ideas : 
The  electric-lighting  property  should  be  capitalized 
$3,600,000,  upon  which  the  company  would  be  allowed 
earn  7  per  cent  net  annually,  maximum. 
Electric-light  rates  should  be  reduced  to  a  figure  not 
termined  definitely  but  which  would  not  be  more  than 
cents  per  kilowatt-hour  as  against  10  cents  per  kilo- 
att-hour  at  present. 

All  lighting  revenues  above  operating  expenses  and 
lowed  net  earnings  should  be  devoted  to  reduction  in 
fht  rates. 

Complete  rehabilitation  of  the  electric-light  plant  and 
de  extensions  of  service. 

The  franchise  to  be  determinate  for  ten  years  only, 
'ter  that  period  the  city  would  have  the  right  to  take 
er  either  for  itself  or  some  corporation  offering  better 
rms  both  the  systems  upon  payment  of  a  stipulated 
m. 

Appointment  of  a  public  supervisor  to  represent  the 
berests  both  of  the  investors  in  the  properties  and  of 
e  citizens  of  Dallas,  the  supervisor  to  have  jurisdic- 
>n  in  ordering  improvement  of  service  and  equipment. 
Arbitration  of  differences  between  the  public  utilities 
mpany  and  the  city. 

The  entire  proposition  was  rejected  by  Stone  &  Web- 
ir  on  the  ground  that  the  capitalization  and  rate  of 
lome  proposed  are  both  too  low.    They  claimed  a  value 

$5,000,000  each  on  the  light  plant  and  the  traction 
les  east  of  the  river,  an  aggregate  of  $10,000,000,  and 
anted  to  be  allowed  to  earn  8  per  cent  upon  this 
pitalization. 


Parabolic  mirrors  which  were  assessed  at  60  per  cent 
as  articles  of  glass  were  claimed  by  the  importers,  the 
General  Electric  Company,  to  be  properly  dutiable  at 
11  cents  per  square  foot  as  cast  polished  plate  glass 
silvered.  The  board  of  general  appraisers  overruled 
the  protest  of  the  importer  and  the  decision  of  the 
board  was  reversed. 


ourt  Decisions  in  Custom  Appeals  in  Electric 

Cases 

The  United  States  Court  of  Custom  Appeals  handed 
>wn  a  number  of  decisions  involving  electrical  goods 
i  Tuesday  of  this  week  in  Washington. 
In  the  case  of  Hirschberg  et  al.  against  the  United 
;ates  the  merchandise  which  was  assessed  by  the  ed- 
itor at  30  per  cent  as  carbons  for  flaming  arc  lamps, 
as  claimed  by  the  importers  to  be  properly  dutiable 
40  cents  per  100  ft.,  as  carbons  for  electric  lighting 
mposed  chiefly  of  lampblack  or  retort  carbon.  The 
►ard  of  general  appraisers  overruled  the  protest  of 
e  importers,  and  the  decision  of  the  board  was  re- 
used. 

In  an  appeal  involving  high  resistance  wire  brought 
f  the  Bosch  Magneto  Company,  platinum  and  iridium 
ire  was  assessed  for  duty  as  wire.  The  importer  pro- 
sted  that  it  was  properly  free  of  duty  as  platinum  in 
ire.  The  board  of  general  appraisers  overruled  the 
•otest  of  the  importer  and  the  decision  of  the  board 
as  affirmed. 


City  Files  Brief  on  Valuation  of  Cincinnati  Gas 
&  Electric  Property 

City  Solicitor  Groom  of  Cincinnati,  Ohio,  has  filed 
with  the  Ohio  Public  Utilities  Commission  his 
brief  in  the  valuation  of  the  electrical  property  of  the 
Cincinnati  Gas  &  Electric  Company.  The  commission's 
tentative  valuation  was  $8,718,541.  In  his  brief  Mr. 
Groom  claims  deductions  should  be  made  from  this  as 
follows:  $622,552  for  interest  on  the  capital  stock  dur- 
ing the  period  of  construction,  $155,638  for  taxes  dur- 
ing the  period  of  construction,  $312,000  for  the  cost  of 
attaching  business  and  $103,000  from  the  allowance  for 
preliminary  organization  and  franchise  expenses.  All 
of  this  money,  he  argues,  has  been  repaid  to  investors 
and  it  should  not  be  included  in  the  valuation.  In  the 
item  referring  to  land,  buildings  and  equipment,  he 
claims  a  deduction  of  $117,475  and  in  the  item  covering 
substation  and  distribution,  he  asks  for  a  deduction  of 
$836,104.  These  reductions  amount  to  $1,834,768  mak- 
ing the  city's    valuation  $6,883,773. 

The  company's  valuation  is  as  follows : 

Present  value  of  physical  property  used  and  useful  in 
electric  service,  including  property  outside  the  city,  $9,- 
974,201;  working  capital,  $226,852;  cost  of  developing 
the  business,  $2,716,765;  cost  of  financing,  $2,550,263; 
value  of  franchises,  $5,581,600;  reproduction  cost  of 
physical  property  not  used  and  useful  in  electrical  serv- 
ice, $219,661 ;  total,  $21,269,342. 


Electrical    League    of  Cleveland    Conducts'] 

Military    Campaign    to   Double 

Its  Membership 

A  novel  seven-day  campaign  to  double  its  member- 
ship of  500  has  been  undertaken  by  the  Electrical 
League  of  Cleveland,  preparatory  to  taking  possession 
of  its  new  roof-garden  clubrooms  to  be  built  on  the 
roof  of  the  Hotel  Statler. 

The  campaign  was  conducted  on  military  plans  with 
two  organizations,  each  commanded  by  a  colonel.  Each 
colonel  had  ten  captains  in  his  divisions  and  each  cap- 
tain commanded  ten  privates.  In  all  there  were  more 
than  220  actual  workers  in  the  field. 

Meetings  were  held  daily  at  Schuster's  Cafe,  where 
each  side  had  a  big  voltmeter  which  recorded  its  "po-: 
tential"  or  number  of  members  secured.  Much  rivalry 
was  developed  in  the  work  the  first  days  of  the  cam- 
paign. Novelty  was  added  to  the  meetings  by  the  spe- 
cial costumes  in  which  the  captains  and  privates  were 
required  to  appear  M.  G.  Buchan  was  in  general  charge 
as  chairman.  The  division  known  as  the  "Volunteers" 
was  commanded  by  "Col."  Herb  Snyder,  and  that  known 
as  the  "Regulars"  by  "Col."  Hi  Green.  Daily  bulletins 
were  issued,  showing  the  progress  of  the  "drive."  The 
first  day's  record  showed  sixty  recruits,  while  next  day 
the  line  marked  166.  A  silver  loving  cup  will  go  to  the 
regimental  corps  securing  the  largest  number  of  new 
members. 

The  new  Electrical  League  clubrooms  on  the  roof  of 
Hotel  Statler  will  measure  180  ft.  by  32  ft.,  and  will 
contain  a  main  dining  room  with  2000  sq.  ft.  of  space, 
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..ii  1 1.  i>\   L9  ft.,  private  dining  room  . 

on  room  and  toilet,  offices,  billiard  room, 

i.i,  baths,  men's  toilet,  coal  rooms  and  all 

the  nveniencee  oi  an  up-to-date  club.     Ai  the 

sen  the  roof,  there  will  be  full  service  from 

the  hotel  lobby. 

The  rooms  will  be  Inclosed  almost  entirely  In  glass, 
and  will  i>o  comfortable  In  the  coldest  weather.  bu1  at 

the     .ime  time  they   may  he  opened  up  in  the  summer  in 

such  a  way  as  to  make  a  complete  runt"  garden  when 

desirable.      Table    service    will    be    furnished    from    the 

hotel  kitchen.    The  league  dues  ;ire  BIO  a  year, 


Engineers  Make  Formal  Declaration  for 
Preparedness 

The  3000  engineers  who  attended  the  military  engi- 
neering lectures  on  March  20  in  New  York  City  in  a 
formal  expression  declared  for  adequate  preparedness 
in  accordance  with  expert  advice.  The  expression  reads 
as  follows : 

"The  engineers  assembled  in  public  meeting  on  March 
20,  1916,  under  the  auspices  of  the  engineers'  commit- 
tee on  military  lectures,  believe  that  it  is  unworthy  a 
great  nation  like  the  United  States  and  that  it  is  dan- 
gerous to  the  peace,  safety  and  liberty  of  its  people,  to 
remain  in  our  present  position  of  inadequate  military, 
naval  and  industrial  preparedness. 

"We  believe  that  between  pacifism  and  militarism 
there  is  a  just,  safe  and  proper  ground,  greatly  in  ad- 
vance of  our  present  position — a  ground  which  involves 
large  additions  to  both  the  navy  and  army,  a  large 
increase  in  our  schools  for  training  officers  and  a  co- 
ordination and  mobilization  of  the  physical  and  indus- 
trial resources  of  the  nation. 

"We  believe  that  this  nation  should  never  make  war 
except  to  inforce  peace;  that  when  strongly  supported 
by  armed  resources  its  influence  in  maintaining  its  own 
liberties  and  rights,  and  the  liberties  and  rights  of  the 
weak  and  oppressed  throughout  the  Americas,  will  be 
greatly  strengthened. 

"We  believe  that  Congress  should  give  due  weight  to 
the  opinion  of  experts  and  should  then  appropriate  suf- 
ficient money  to  put  the  nation  in  a  position  of  defense 
against  attack  on  either  the  Atlantic  or  the  Pacific 
Coast. 

"We  demand  that  our  representatives  in  Congress 
act  in  accordance  with  this  expression." 


Bill    to   Amend   Ontario   Hydroelectric 
Commission   Act 

As  a  sequel  to  Provincial  Auditor  Clancy's  report 
upon  the  Ontario  Hydro-Electric  Commission  finances 
a  bill  has  been  brought  in  the  provincial  legislature  to 
amend  the  Hydro-Electric  Commission  Act.  The  in- 
tention of  the  amendment  was  to  legalize  the  practice 
that  had  obtained  for  some  years.  It  was  moved  to 
amend  the  act,  adding  provisions  to  appoint  an  account- 
ant under  control  of  the  Government  who  should  cover 
the  business  relations  between  the  Commission  and 
the  Government. 

Summarized  the  new  amendments  are  as  follows: 

The  chief  accountant  shall  have  charge  of  the  books 
of  the  Commission,  and  such  books  shall  be  open  at  all 
times  to  inspection  by  any  person  appointed  by  the 
treasurer. 

The  Commission  through  its  chief  accountant  shall 
make  an  annual  report  to  the  treasurer  containing  the 


actual  amound  and  character  of  assets  and  liabilil 
cash  transactions,  etc.    The  accounts  of  the  Commii 

shall  he  audited  by  the  auditor   for  Ontario  at    least  once 

a  year. 

The  Income  of  the  Commission  shall  be  applied  i.(, 
the   necessary   operating  expenses;    renewals,   repairs, 

and     maintenance.       The     surplus    <>n     income,     if    any, 
hall    lie   paid    by   the   Commission    to   the   treasurer  of 
Ontario. 

Provincial  Auditor  Clancy,  in  his  report  previously 
submitted  to  the  Ontario  Legislature,  severely  criticizes 
the  accounting  and  business  systems  of  the  Ontario  II. 
droelectric  Power  Commission  and  refers  to  the  disre- 
gard of  the  commission  for  the  provisions  of  the  act 
under  which  it  was  appointed. 

He  points  out  that  under  the  provisions  of  the  power 
commission  act  "the  municipal  corporations  entering 
into  contracts  with  the  commission  shall  pay  annually 
to  the  commission  interest  upon  the  amount  expended 
by  the  commission  on  capital  account  in  the  construc- 
tion or  purchase  of  the  works,  all  of  which  the  commis- 
sion shall  pay  over  to  the  treasurer  of  Ontario  as  di- 
rected under  Sec.  15. 

Commission  Adopts  Own  Plan  of  Accounting 

"The  commission,  however,  has  disregarded  the  es- 
sential provisions  of  the  act  in  this  respect,"  observes 
Mr.  Clancy,  "and  has  adopted  a  plan  of  its  own  by  sub- 
stituting itself  for  the  contracting  corporations  as  debtor 
to  the  province  and  undertaking  to  pay  interest  on  the 
advances  made  by  the  province  to  the  commission  in- 
stead of  or  in  lieu  of  the  contracting  corporations  pay- 
ing interest  to  the  province  on  the  amount  expended  on 
capital  account. 

"This,  as  might  be  expected,  has  led  to  erroneous  in- 
terest imposts,  and  in  some  instances  to  inextricable  con- 
fusion. 

"The  work  of  the  commission  has  not  been  confined 
to  matters  within  the  scope  of  its  powers  and  duties,  but 
has  been  of  a  very  extended  character  involving  large 
unauthorized  expenditures,  namely,  in  entering  upon 
commercial  transactions,  such  as  the  purchase  and  sale 
of  goods  and  material  for  purposes  other  than  for  the 
necessary  use  of  the  several  systems,  amounting  to 
$455,929 ;  in  the  construction  of  works,  which  under  the 
terms  of  their  contracts  the  municipal  corporations  con- 
cerned should  have  constructed,  amounting  to  $883,446; 
for  the  electrical  construction  and  maintenance  of  the 
London  &  Port  Stanley  Railway — a  matter  in  which  the 
municipalities  under  the  provisions  of  the  act  respect- 
ing hydroelectric  railways  are  alone  concerned  and  are 
bound  to  provide  the  means  of  carrying  on  the  work — 
$224,724,  making  in  all  $1,564,099. 

Excess  of  Expenditures  for  Six  Years  $4,190,621 

"The  total  advances  made  by  the  province  to  the 
commission  for  the  fiscal  years  1909  to  1915,  inclusive, 
amount  to  $13,169,000,  and  the  total  expenditures 
amount  to  $17,359,621,  showing  an  excess  of  expendi- 
ture of  $4,190,621. 

"The  annual  statements  rendered  by  the  commission 
to  the  provincial  treasurer  for  the  years  1909  to  1915, 
inclusive,  afford  no  actual  accounting  information,  and 
fail  to  disclose  the  existence  of  a  large  and  rapidly  in- 
creasing unauthorized  expenditure  in  the  years  1911  to 
1915,  inclusive,  amounting  for  that  period  to  $4,- 
190,621." 

The  provincial  auditor  continues:  "The  absence  of 
even  the  semblance  of  legislative  control  over  the  ex- 
penditures of  the  hydro  commission"  and  "the  seeming 
defiant  disobedience  of  the  act  creating  the  commission 
with  its  powers  and  duties,  with  their  attendant  results, 
lie  at  the  bottom  of  the  present  condition  of  things." 
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TABLES  FOR  TESTS  OF  PRIMARY  STANDARDS 

The  Electrical  Laboratory  of  a  Public 
Service  Commission 

The  Newly-Installed  Equipment  of  the  Pennsylvania  Commission 

at  Harrisburg  for  Testing  the  Electrical  Standards  in  Use 

by  the  Utility  Companies  of  the  State 

THE  Pennsylvania  public-service  company  law 
which  became  effective  Jan.  1,  1914,  and  the 
"service  rules  and  regulations"  adopted  by  the 
Pennsylvania  Public  Service  Commission  on  April  9  of 
the  same  year,  require  that  every  public-service  com- 
pany in  the  State  furnishing  service  on  a  meter  basis, 
provide  suitable  and  proper  apparatus,  to  be  approved, 
certified  and  marked  by  the  commission — for  testing 
and  proving  the  accuracy  of  the  meters  used  in  measur- 
ing the  service.  The  law  also  makes  it  the  duty  of  the 
commission  to  inspect  the  testing  facilities  provided  by 
the  utility  companies  with  respect  to  their  suitability 
and  adequacy,  and  to  test  the  standards  used  by  the 
utility  companies  to  insure  their  meeting  the  specific 
requirements  relative  to  accuracy.  The  service  rules 
above  mentioned  pertain  to  gas,  electric,  water  and 
heating-service  utilities. 

Following  the  adoption  of  the  service  rules,  consid- 
eration was  given  to  several  plans  whereby  the  work  of 
standardization  would  be  carried  on  in  the  laboratories 
of  the  University  of  Pennsylvania  at  Philadelphia  and 
the  University  of  Pittsburgh,  for  the  Western  portion 
of  the  State.  This  movement  finally  resulted  in  the 
inauguration  of  electrical  testing  work  in  the  labora- 
tory of  the  University  of  Pittsburgh,  where  the  work 
was  carried  on  for  about  a  year. 

Later  it  was  decided  that  a  single  laboratory  cen- 
trally located,  and  under  the  direct  supervision  of  the 
engineering  bureau  of  the  commission,  would  best  serve 
the  ends  sought.  Accordingly,  plans  were  prepared  for 
a  laboratory  to  be  located  in  one  of  the  State  buildings 
at  Harrisburg,  and  to  provide  facilities  for  standardiza- 
tion work  in  electric,  gas  and  hydraulic  fields.  The  in- 
stallation has  recently  been  completed  and  the  labora- 
tories have  been  put  into  service.  In  design  and  execu- 
tion and  in  point  of  convenience  of  manipulation,  the 
facilities  provided  by  the  Pennsylvania  Commission  for 
its  electrical  testing  work  are  of  sufficient  interest  to 
warrant  special  description. 

The  laboratories  as  installed  make  provision  for  the 
testing  of  all  electrical  standards,  for  the  testing  of 
gas-calorimeter  equipment,  and  for  miscellaneous  test- 
ing work  in  the  fields  of  gas,  electric  and  water  utili- 
ties. Apparatus  has  also  been  provided  for  the  purpose 
of  carrying  on  inspections  and  investigations  relative 


to  service  given   by   electric,   gas,   steam   heating   and 
water  utilities. 

Nature  and  Scope  of  Tests 

The  rules  of  the  commission  relating  to  electric  utili- 
ties require  that  all  electric  standards  used  by  the 
utilities  in  testing  the  consumer's  meters  shall  be  sub- 
mitted to  the  commission  for  test  and  certification.  This 
imposes  a  wide  range  of  testing  upon  the  laboratory, 
and  its  equipment  must,  therefore,  be  complete.  The 
apparatus  tested  falls  naturally  into  the  usual  classi- 
fications, that  is: 

1.  Primary  standards,  which  include  Wheatstone 
bridges,  volt  boxes,  and  similar  resistance  apparatus, 
potentiometers  and  standard  cells. 

2.  Secondary  standards,  which  include  direct-current 
indicating  instruments,  with  shunts  and  multipliers, 
alternating-current  indicating  instruments,  direct  and 
alternating-current  reference  standard  watt-hour 
meters,  and  current  and  potential  instrument  trans- 
formers, on  which  ratio  and  phase-angle  tests  are 
made. 

3.  Working  standards  which  may  include  any  of  the 
types  of  apparatus  listed  under  secondary  standards. 

In  addition  the  laboratory  is  equipped  with  a 
Reichsanstalt  photometer  and  illuminometer  for  lab- 
oratory and  field  work. 

General  Arrangement  of  Laboratory 

The  laboratory  occupies  two  rooms  on  the  first  floor, 
and  two  rooms  in  the  basement.  The  larger  room  on 
the  first  floor  is  devoted  to  electrical  testing,  while  the 
smaller  room  contains  the  photometric  equipment.  In 
the  basement  are  located  the  storage-battery  room,  the 
motor-generator  sets  and  the  packing  room.  The  gen- 
eral arrangement  of  the  testing  room  is  shown  in  the 
accompanying  picture,.  It  is  that  of  a  hollow  square 
bounded  on  three  sides  by  the  switchboard  and  the  test 
tables,  of  which  there  are  five  in  all.  The  tables  each 
measure  8  ft.  long,  30  in.  wide  and  35  in.  high.  At  the 
rear  of  the  top  is  mounted  a  slate  panel  20  in.  high,  run- 
ning the  full  length  of  the  table.  On  this  panel  are 
mounted  all  of  the  switches  and  binding  posts  required 
for  that  table.  The  tables  are  placed  3  ft.  from  the 
wall,  providing  easy  access  to  the  wiring  on  the  rear 
of  the  panels.  Each  table  is  particularly  adapted  to 
some  specific  line  of  testing,  although  this  line  of  test- 
ing is  not  necessarily  limited  to  that  location. 

In  general,  the  standards  are  permanently  mounted 


A  CORNER  devoted  to  special  investigations 
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111  position  "ii  the  variou  tablet,  The  itippl)  of  <'n 
•  laboratory  purposes  Ii  <>f  ipocial  Importance 
loeuracj  of  many  bests  depends 
largelj  on  ths  constancy  of  the  \ < >i t ; i ^i-  and  cur 
rent.  The  sources  <>t"  power  supply  provided  meel  fully 
the  requirements  of  the  testing  outlined  above  and  in- 
clude  both  dired  and  alternating  currenl  over  ■  wide 


raiij."  Of  pressures,  and  from  various  other  sources. 
I  hi-  new  Standardizing  laboratories  of  the  I'uinsyl- 
vania  Public  Service  Commission  were  designed  by 
Prof.  I,.  II.  Harris  of"  the  University  of  Pittsburgh,  con- 
lllting  engineer;  H.  B.  Pratt,  electrical  standards  tes- 
ter, and  II.  Iv  Thiers,  assistant  chief  bureau  of  engi- 
neering,  the    Pennsylvania   Public   Service  Commission. 


Beyond  the  Wire-Your-Home  Month  Campaign— II 

In  an  introductory  article  published  last  week  under  the  above  caption,  emphasis  was  laid  on 
the  fact  that  beyond  the  successful  completion  of  the  "Wire-Your-Home"  Month  campaign,  the 
electrical  contractor  and  central-station  man  should  be  prepared  to  bring  to  maturity  that  half- 
grown  liouse-iriring  business  initiated  by  Hie  activity  of  the  month's  campaign,  yet  not  "closed" 
before  the  end  of  the  campaign  period,  April  15.  Only  through  such  prolonged,  consistent  effort 
can  be  realized  the  full  ralue  of  the  intensive  ivork  of  the  campaign  month  now  in  full  swing.  In 
the  issue  of  last  week  w<r,-  presented  accounts  of  a  group  of  successful,  sustained  house-wiring 
campaigns  in  New  England.  On  this  and  the  folloiving  pages  are  told  the  stories  of  several  other 
prolonged  result-producing  campaigns  conducted  in  cities  of  the  Middle  West. 


How  Elkhart  Waged  a  Year-Long  Wiring 
Campaign 

A  Sustained  House-Wiring  "Drive"  in  Which  Cartoon  Advertis- 
ing, Co-operation  with  Contractors  and  the  Enthusiasm 
of  the  Company's  Employees  Brought  Big  Results 

ELKHART,  Ind.,  in  1915  boasted  of  a  population  of 
about  22,000,  and  99  per  cent  of  its  commercial 
buildings  were  wired  and  were  using  electric 
light  But  of  this  Hoosier  city's  5000  dwellings  less 
than  3000  were  enjoying  the  service  of  the  local  central 
station,  one  of  the  chain  of  plants  of  the  Indiana  & 
Michigan   Electric   Company.     Its  residence  customers 
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HAVE  YOUR  HOUSE  WIRED 
FOR  ELECTRICITY 

1 

Here's  Your  Opportunity  to  Secure 

UP-TO-THE-MINUTE 

Ujktiij  Eqiipatit  it  THr  Hme  al  n  Eilrtmtly  low  Fijira 

Houses  Equipped  >or  Electric  Service 
BELOW  ACTUAL  COST 

We  Pay  the   Contractor's   Profit  and 
Also  25%  of  the  Cost  of  Fixtures 

Take  Advantage  of  this  Offer 

NOW 

Which  Applies  Only  to  Houses  Already  Built 

Phone  113  or  239  for  Details 

INDIANA  AND  MICHIGAN 
ELECTRIC  COMPANY 

1 

1                 

* 

A    NEWSPAPER    ADVERTISEMENT    PRESENTING 
THE    COMPANY'S    OFFER 

were  too  few,  and  it  was  apparent  that  a  house-wiring 
campaign  was  needed.  The  company  therefore  decided 
to  put  one  on — not  a  campaign  of  the  "flash-in-the-pan" 
kind  but  a  good,  long,  concentrated  heavy  hammering 
effort  that  would  carry  its  impulse  around  the  calendar, 


with  a  series  of  hard  drives  to  round  up  every  possible 
customer. 

Accordingly  the  local  electrical  contractors  were  called 
in,  and  before  they  left  the  conference  they  fully  un- 
derstood that  the  central-station  company  was  deter- 
mined to  develop  a  large  amount  of  house-wiring  busi- 
ness, and  as  their  part  in  the  affair  offered  to  do 
the  wiring,  since  the  electric  company  had  no  wiring 
department.  It  was  further  agreed  that  the  customers 
who  signed  contracts  for  electric  service  were  to  choose 
their  own  contractors  and  that  the  contractors  would 
estimate  each  job  separately.  But  after  the  estimate 
had  been  made,  based  on  the  contractor's  regular 
schedule  of  prices,  25  per  cent  was  to  be  deducted  from 
the  total  in  all  cases  where  this  did  not  exceed  $50; 
where  it  did  exceed  $50  only  $12.50  was  to  be  deducted. 
The  regular  schedule  price  less  this  discount  was  to  be 
quoted  to  the  prospective  customer,  and  if  he  accepted 
the  bid,  then  the  amount  of  the  discount  was  to  be 
charged  to  the  central  station.  In  other  words,  the 
central  station  agreed  to  pay  25  per  cent  of  each  new 
customer's  wiring  bill  up  to  the  amount  of  $12.50.  Time 
payments,  to  be  carried  by  the  contractor  taking  the 
business,  were  to  be  offered  to  customers  at  his  dis- 
cretion. 

The  central  station  agreed  to  do  the  advertising,  and 
during  the  year  1915  the  company  inserted  thirty-eight 
full-page  advertisements  in  each  of  the  two  daily  pa- 
pers, while  three  contractors  were  each  induced  to  use 
a  full  page  once,  making  in  one  issue  a  four-page  spread 
on  house-wiring.  The  company  also  reproduced  many 
of  its  full-page  advertisements  in  smaller  space  after 
they  had  been  used  as  full  pages  so  that  during  the  year 
it  used  space  in  all  239  times  and  in  78  per  cent  of  all 
issues  of  these  papers.  In  Elkhart  the  first  insertion 
of  a  full-page  advertisement  costs  $21.50  and  a  second 
insertion  of  the  same  "copy"  costs  $10.75. 

But  the  character  of  this  advertising  as  well  as  the 
quantity  of  it  was  a  big  factor  in  its  success,  according 
to  J.  P.  Ohmer,  manager  of  the  property.  His  idea  was 
to  make  his  advertising  "catchy."  He  wanted  every  one 
who  read  a  paper  to  see  it.  He  wanted  readers  to  get 
at  a  glance  the  message  that  every  house  should  be 
wired,  to  remember  what  they  had  seen,  and  perhaps  to 
be  pleased  enough  with  the  "ad"  to  smile  or  chuckle  a 
bit  at  the  wit  of  it.  Cartoon  advertising,  therefore, 
seemed  to  present  the  problem's  solution.  So  Mr.  Ohmer 
developed  the  ideas  for  the  cartoons,  and  O.  P.  Bassett, 


April  1,  1916 


ELECTRICAL     WORLD 


755 


owner  and  editor  of  the  Elkhart  Daily  Review,  executed 
them.  This  kind  of  advertising  was  carried  on  through- 
out most  of  the  year.  At  one  time  the  price-reduction 
offer  was,  after  due  notice,  brought  to  a  close,  but  it  was 
soon  resumed,  because  the  idea  of  withdrawing  it  was 
the  belief  that  the  warning  of  discontinuance  would  in- 
duce those  "prospects"  who  were  wavering  to  sign  con- 
tracts at  once.  The  satisfactory  increase  in  contracts 
just  prior  to  the  time  of  discontinuance  proved  that 
those  who  made  the  plan  had  understood  the  mental 
processes  of  the  ordinary  thrifty  Hoosier. 

The  campaign  did  not  stand  on  newspaper  advertis- 
ing alone,  for  it  was  firmly  backed  by  a  direct  adver- 
tising campaign  and  a  hard-working  force  of  salesmen; 
but  the  direct  advertising  was  unique  in  that  all  the 
residences  in  town — 5000  of  them — were  circularized. 
The  circulars  consisted  mainly  of  reprints — minus  the 
date  line — of  the  full-page  advertisements  folded  and 
placed  in  large  envelopes  which  had  some  catchy  phrase 
printed  in  red  ink  on  the  outside.  Sometimes  red  ink 
was  used  to  print  the  circulars,  for  Mr.  Ohmer  thinks 
that  red  ink  pays  big  dividends.  These  circulars  were 
distributed  by  the  salesmen,  driving  horses  and  wagons 
and  aided  by  young  men  who  did  the  actual  work  of 
carrying  the  bills  from  the  wagon  to  the  houses.  This 
work  was  given  to  the  salesmen  because  it  was  essential 
that  it  be  supervised  by  responsible  persons  who  would 
not  at  the  first  opportunity  throw  the  entire  set  of  cir- 
culars into  the  St.  Joseph  River.  The  solicitors  were 
paid  straight  salaries  and  no  commissions. 

Mr.  Ohmer  was  very  often  asked :  "Why  do  you  send 
those  circulars  to  me?  I  use  electric  light."  To  this 
he  good-naturedly  replied  that  he  was  sending  them  to 
everyone,  which  was  the  truth,  for  he  discovered  that 
the  reprints  cost  only  1  cent  each  delivered  and  that  he 
could  not  make  a  list  of  the  non-users  of  electricity  and 
circularize  them  alone  as  cheaply  as  he  could  include 
every  one.  Then,  too,  he  figured  that  it  was  worth  some- 
thing to  have  every  man,  woman  and  child  in  town 
thinking,  talking  and  wondering  about  what  the  elec- 
tric company  would  probably  do  next. 

In  name  the  sales  department  consisted  of  the  com- 
mercial manager,  three  salesmen  and  a  special  man  who 
kept  the  "loose  ends"  picked  up.  In  reality  the  sales 
department  was  limited  only  by  the  number  of  em- 
ployees of  the  company,  for  every  employee  was  a 
booster.  Even  the  janitor  worked  up  a  number  of 
"prospects"  in  his  neighborhood,  and  a  solicitor  went 
out  in  the  evening  and  closed  the  contracts.     The  office 


girls  watched  over  the  new-business  barometer — a 
chart  showing  the  net  gain  in  new  customers  daily — 
and  became  saleswomen  as  well  as  clerks.  The  linemen 
helped.  In  fact,  everyone  did  his  part,  and  the  enthusi- 
asm of  the  organization  may  perhaps  be  best  appreci- 
ated when  it  is  stated  that  the  majority  of  the  contracts 


Watch  Your  Step!    Safety  First! 


Here's  a  Suggestion  for  an  Investment  That  May  Pay  You 
1000  Per  Cent,  Especially  if  There  Should  Be  Broken  Bones 


heard  this  phrase 
upon  entering 
the  basement  to 
fix  the  furnace 

"A'oif,  be  careful; 
you  know  that's 
such  a  dark*  ugly 
step!" 


If  you  will  only  make  tracks,  like  John,  in  just  a  day  or  two,  there  will  be  no  anxiety 
on  mother's  part,  as  expressed  in  the  picture.  No  dark  cellar  steps.  No  further 
necessity  for  lamp  or  matches.  Can  you  really  afford  not  to  follow  in  John's  footsteps, 
before  you  are  in  his  fix?    The  cost  is  nothing,  returns  considered. 


Indiana  $  Michigan  Electric   Company 


ONE  OF  THE  FULL-PAGE  CARTOON  ADVERTISEMENTS  USED  IN  THE 
ELKHART    CAMPAIGN 

were  closed  in  the  evening  when  the  men  of  the  house- 
holds had  returned  from  their  work  at  the  factories. 
Under  the  plan  as  it  was  arranged,  the  salesmen's 
work  was  not  completed  when  the  contracts  were  signed. 
They  had  to  see  that  the  prospective  customers  did  not 
"back  out"  when  the  contractor  quoted  his  price.  So 
the  salesmen  naturally  made  appointments  with  signed 
customers  to  meet  them  at  some  contractor's  shop  to 
pick  out  fixtures.  The  fixtures,  however,  were  some- 
times the  stumbling  block.  At  the  beginning  of  the 
campaign  the  electric  company  had  counseled  the  con- 
tractors not  to  buy  expensive  fixtures  and  glassware 
but  to  lay  in  a  stock  of  pendent  chain  fixtures,  and  when 
the  salesman  met  a  woman  customer  to  assist  her  in 


In  addition  to  the 
campaign  of  full-page 
newspaper  advertise- 
ments and  circulars 
distributed  among  the 
homes  of  both  prospec- 
tive and  present  custo- 
mers, the  Elkhart  com- 
pany made  good  use  of 
electric-lighted  b  ill  - 
boards  to  give  publicity 
to  its  house-w ir  in  g 
"drive."  The  display 
illustrated  was  operated 
by  a  flasher  which 
turned  it  "on"  six  sec- 
onds, and  "off"  two  sec- 
onds. These  signs,  of 
which  there  were  sev- 
eral, did  a  great  deal  to 
increase  residence  busi- 
ness. 
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selecting  fixtures  he  did  his  utmost  to  facilitate  the 
sale  of  proper  inexpensive  equipment.  He  pointed  out 
the  advantages  of  the  pendent  chain  design,  showed  her 

that  it  carried  less  glassware  to  be  kept  clean,  explained 
that  with  sucli  a  fixture  there  would  be  less  likelihood 
of  breakage,  and  generally  concluded  his  advice  with 
the  statement  that  while  it  was  true  that  pendent  ehain 
fixtures  were  less  expensive  than  four-lamp  fixtures,  the 
manager  of  the  electric  company  himself  had  only  re- 
cently thrown  out  all  three-lamp  and  four-lamp  fixtures 
from  his  home  and  installed  the  pendent  chain  type.  The 
result  generally  was  that  the  fixture  bills  were  low; 
hence  the  entire  price  was  low,  and  few  customers 
changed  their  minds  when  they  heard  what  it  would  be. 

The  Problem  of  Fixtures 

At  first  the  contractors  rather  resented  the  assistance 
which  the  salesmen  gave  to  the  customers  in  selecting 
low-priced  fixtures,  but  when  they  were  made  to  see 
that  those  who  could  afford  high-priced  fixtures  would 
buy  them  later  and  that  all  who  became  users  of  elec- 
tricity at  once  would  be  possible  purchasers  of  equip- 
ment and  repairs,  just  so  much  sooner  they  agreed  with 
the  central-station  man's  point  of  view.  The  result  in 
the  aggregate  was  that  25  per  cent  of  the  houses  wired 
in  1915  were  equipped  with  pendent  chain  fixtures. 

The  result  of  the  campaign  by  months  is  given  in  the 
accompanying  table,  which  shows  how  consistently  the 
work  kept  up  from  spring  to  winter.  During  the  year 
the  four  contractors  of  Elkhart  wired  in  all  567  houses 
on  contracts  secured  by  the  electric  company,  and  in  all 
the  company  gained  721  customers,  161  customers  being 
added  through  building  new  houses  and  reconstructing 
old  ones.  Hence  at  the  end  of  December,  1915,  the 
central-station  had  succeeded  in  connecting  3611  of  its 
available  5000  residences  to  its  lines  and  had  a  total  of 
4317  meters  in  service,  making  the  motor  diversity 
about  one  for  every  five  persons.  This  record  the  com- 
pany is  justly  proud  of,  in  view  of  the  fact  that  the  city 
primarily  is  a  railroad  and  manufacturing  center. 

Average  House-Wiring  Bill  $41.14 

The  total  average  cost  of  wiring  the  houses  in  this 
campaign  was  $41.14,  so  that  the  contractors  interested 
had  among  them  a  gross  house-wiring  business  of  about 
$23,700  for  the  year.  The  central-station  company,  in 
accordance  with  its  offer,  paid  the  contractors  the  25 
per  cent  discounts,  and  the  average  discount  per  house 
was  $9.22.  The  central  station's  annual  increase  in  in- 
come from  the  721  new  customers  is  in  the  neighbor- 
hood of  $15,000,  and  the  cost  of  securing  this  business 
was  $11,025.26,  divided  as  follows:  Advertising,  $2,- 
388.47;  salesmen's  salaries,  $3,409.05;  discount  paid  to 
contractors,  $5,227.74.  It  may  be  of  interest  to  note 
also  that  when  the  spring  rush  of  business  came  the 
contractors  had  not  the  men  in  hand  to  handle  the  work 
properly  and  the  electric  company  took  upon  itself  the 


task  oi  finding  and  Importing  from  nearby  towns  com- 
petent wiremeii  to  work  foe  Hie  contractors.  Every- 
bodj  tried  to  help  everybody  else  In  his  tune  of  particu- 
lar trouble  and  there  was  thorough  harm 

Another  point  that  is  Interesting  to  consider  i    that 

the    t  i  it    two    months    of    this    scar      L916      have      down 

that,  unlike  many  campaigns,  this  development  in  Elk- 
hart  has  had  a  most  agreeable  after-effect.    A    will  be 

noted  from  the  table,  the  number  of  en  ained  in 

January  and  February  of  1915  while  things  were  i 
ting  under  way  was  seven  and  six  respectively,  while 
in  the  corresponding  months  of  1916,  while  the  com- 
pany's salesmen  were  engaged  in  making  a  house-to- 
house  canvass  to  revise  the  card  index  of  customers  and 
prospective  customers,  the  number  of  customers  gained 
was:  January,  39;  February,  93.  The  movement  forged 
ahead  by  its  own  momentum.  There  has  been  no  rest- 
ing on  the  oars  after  a  successful  year,  and  neither  Mr. 
Ohmer  nor  W.  R.  Riblet,  the  commercial  manager  of 
the  Elkhart  central  station,  intends  that  there  shall  be. 


Ail-Year-Round  Campaign  a  Feature  in  St.  Louis 

The  importance  of  a  consistent,  round-the-calendar 
pursuit  of  prospective  wiring  customers  is  recognized 
and  made  the  very  basis  of  the  effort  in  St.  Louis,  Mo. 

"We  are  not  conducting  any  special  campaign  this 
spring  on  already-built  houses,"  said  F.  D.  Beardslee, 
sales  manager  of  the  Union  Electric  Light  &  Power 
Company  of  that  city,  "but  are  continuing  our  regular 
all-year-round  campaign.  Under  our  plan  contractors 
are  paid  commissions  for  wiring  houses  and   securing 


A   GRAPHIC    METHOD   OF  TELLING  THE   HOUSE-WIRING   STORY   AT 
ST.    LOUIS 

customers  for  us.  If  the  prospective  customer  cannot 
afford  to  pay  cash  for  wiring  and  fixtures,  the  Union 
company  finances  the  work  and  permits  the  customer  to 
pay  for  his  installation  monthly  with  bills  for  service. 

"We  consider  that  this  plan  is  showing  excellent  re- 
sults since  the  number  of  houses  wired  under  it  is  in- 
creasing from  month  to  month.    This  spring,  as  during 
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every  spring,  we  are  advertising  in  the  newspapers  and 
utilizing  our  illuminated  bulletin  boards  to  stimulate  the 
wiring  of  already-built  houses.  We  do  not  feel  that  the 
wiring  of  already-built  houses  should  be  attacked  in  a 
spasmodic  campaign,  but  think  that  it  should  be  handled 
as  a  regular  matter  of  business  from  month  to  month. 
Then  when  spring  comes  it  is  possible  to  secure  the  ac- 
cumulated benefit  of  the  missionary  work  done  during 
the  winter  months." 


House-Wiring   Results   of  a  300-Day   Campaign 

Featuring  "Kitchen  Service"  at  Dayton,  Ohio 

By  Thomas  F.  Kelly 

Commercial  Manager  Dayton  Power  &  Light  Company 

On  April  19,  1915,  through  advertising  in  the  news- 
papers and  by  means  of  a  two-color,  four-page  folder 
which  was  distributed  through  personal  visits  of  our 
residence  salesmen  to  prospects,  "electric  kitchen-serv- 
ice" was  introduced  in  Dayton,  Ohio. 

The  Dayton  "electric  kitchen-service"  consists  of  one 
key  socket  and  drop  cord,  a  40-watt  tungsten  lamp,  one 
side-wall  outlet,  and  a  6-lb.  electric  iron.  Ready  for  use 
its  costs  but  $10.98  cash.  The  wires  enter  the  premises 
in  metal  conduit.  The  wiring  is  all  concealed.  The 
meter  and  fuse  box  are  set  according  to  standard  prac- 
tice in  the  cellar  and  the  box  has  sufficient  capacity  to 
accommodate  future  permanent  wiring.  The  entire  kit- 
chen service  was  designed  for  permanency. 

When  any  orders  for  "electric  kitchen-service"  are 
secured  by  our  salesmen  they  are  turned  over  to  a  con- 
tractor, who  satisfies  himself  regarding  the  credit  and 
collects  from  the  customer  when  the  work  is  completed. 
The  kitchen-service  proposition  has  been  a  wedge  to  get 
electric  service  introduced  into  a  home  when  our  other 
efforts  failed. 

The  contracts  closed  covering  "electric  kitchen-serv- 
ice" business  is  a  small  portion  of  the  business  obtained 
through  this  proposition.  Since  the  "electric  kitchen- 
service"  proposition  was  placed  on  the  market — that  is, 
during  the  past  ten  months — 1276  old  houses  have  been 
wired  in  Dayton  for  electric  service,  but  our  records  do 
not  show  how  many  owners  became  interested  first  in 
our  kitchen-service  proposition,  and  then  through  sales- 
manship and  the  opportunity  thus  afforded  were  con- 
vinced that  the  proper  thing  to  do  would  be  to  wire 
their  houses  for  complete  electric  service. 

The  books  of  the  electrical  contractor  who  is  co-oper- 
ating with  the  Dayton  Power  &  Light  Company  on  this 
work  show  that  approximately  25  per  cent  of  the  "elec- 
tric kitchen-service"  customers  have  spent  amounts 
varying  from  75  cents  to  $26.47  with  the  contractor  in 
addition  to  the  $10.98.  These  people,  who  after  they 
had  signed  the  "electric  kitchen-service"  contract  decided 
at  the  solicitation  of  the  representative  of  the  electrical 
contractor  to  wire  their  entire  houses,  are  not  consid- 
ered "electric  kitchen-service"  customers. 

Unfortunately,  the  offer  has  not  been  in  force  for  one 
year  and  therefore  data  to  show  what  is  the  annual  rev- 
enue from  any  of  these  customers  is  unavailable.  How- 
ever, the  average  monthly  revenue  during  the  past  nine 
months,  taking  about  20  per  cent  of  the  total  customers 
as  an  average,  has  been  $1.08  per  customer.  No  record 
has  been  kept  of  the  number  of  "electric  kitchen-service" 
customers  who  have  completed  the  wiring  of  their  homes 
since  the  meter  was  installed,  although  it  is  possible 
that  some  have  completed  this  work.  A  good  deal  of 
this  extension  business  is  expected  this  year,  and  the 
electrical  contractor  intends  this  month  to  put  concen- 
trated effort  into  securing  this  extension  work.  The 
visit  of  his  salesman  will  be  followed  up  by  a  representa- 
tive of  the  Dayton  Power  &  Light  Company. 


To  the  best  of  my  knowledge  we  have  not  lost  a 
single  "electric  kitchen-service"  customer.  It  is  true 
that  we  cannot  hope  for  any  great  revenue  from  these 
customers,  and  yet  I  believe  an  "electric  kitchen-service" 
proposition  is  good  business  and  affords  an  excellent  en- 
tering wedge  to  obtain  the  ultimate  business  from  all 
of  our  unwired  houses. 


How  a  Continuous  House-Wiring  Campaign  Is 
Carried  on  at  Dubuque,  Iowa 

The  Union  Electric  Company  of  Dubuque,  Iowa,  has  in 
the  files  at  its  office  a  complete  report  on  each  unwired 
house,  apartment  and  store  in  the  city.  The  names  of 
the  occupants  of  these  buildings  have  been  placed  alpha- 
betically in  an  addressograph  list  so  that  they  can  be 
readily  circularized  periodically.  The  town  has  been 
divided  into  territories  so  that  each  of  these  prospective 
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ON    THE    OTHER    SIDE    OF    THIS    SPECIFICATION    SHEET,    WHICH 

PICTURES  THE  VARIOUS  FIXTURE  OFFERS  OF  THE  DUBUQUE 

CAMPAIGN,    IS    A    TABULATION    FOR    THE    EASY 

ESTIMATING   OF   WIRING   COSTS 

customers  also  receives  at  least  three  personal  calls  a 
year  from  a  representative  of  the  company's  sales  de- 
partment. These  salesmen  carry  a  schedule  of  wiring 
prices  agreeable  to  all  local  contractors,  and  in  selling 
wiring  to  customers  give  them  the  privilege  of  either  ac- 
cepting a  time-payment  plan  or  taking  a  liberal  discount 
for  cash.  Duplicates  of  the  contracts  are  given  to  the 
contractors  in  rotation  and  are  used  by  them  as  work- 
ing orders.  The  contractors  are  paid  by  the  central-sta- 
tion company  every  thirty  days.  The  solicitors  also 
carry  specification  sheets  which  show  illustrations  of 
standard  fixtures  on  one  side  and  which  are  arranged 
for  easy  estimating  of  wiring  costs  on  the  other  side. 
Whenever  possible  the  solicitor  makes  out  the  estimate 
side  of  this  card  and  leaves  it  with  the  price  of  wiring 
at  the  home  of  the  prospective  customer. 
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Street  Lighting  on  a  Cost-of-Service  Basis 

An    Inch  trinunatc-Cont  rut    Plan   by   which    the   Municipality  Assumes  Responsibility  for  the 

Operating  Company's  Special  Street  Lighting  Investment — Abstract  of  a  Paper 

Presented  before  the  Wisconsin  Electric  Association,  March  16 

Bl    <;.   W.    Van    I)kk/i  i 
i. mi   in  tii.'  vi.r  President  Th«  Milwaukee  Electric  Railway  a   Light  Companj 


ONK  o\  the  most  perplexing  problems  confronting 
the  utility  to-day  is  thai  of  street  lighting.     It 
is  e  problem  bo  Intimately  connected  with  public 
sentiment  thai  Its  satisfactory  solution  usually  requires 

expenditures  of  time  and  money  on  the  part  of  all  con- 
cerned quite  out  of  proportion  to  the  cost  of  the  service 
or  the  value  of  the  business. 

It  is  the  author's  purpose  in  this  paper  to  describe 
certain  fundamental  principles  of  rate-making  and  a 
form  of  street-lighting  contract  which  will  materially 
improve  conditions  in  the  future.  The  contract  pro- 
posed is  designed  to  provide  street-lighting  service  on 
a  cost-of-service  basis  to  the  municipality,  in  considera- 
tion of  a  guarantee  by  the  municipality  against  financial 
loss  to  the  utility. 

To  illustrate  in  brief  detail  the  sequence  of  processes 
involved  in  the  determination  of  rates  and  selection  of 
the  most  favorable  type  of  contract,  a  hypothetical  case 
of  a  city  of  40,000  inhabitants  has  been  selected.  It  is 
assumed  that  the  previous  contract  for  street  lamps 
has  just  expired  and  a  careful  study  of  the  situation 
has  shown  that  it  is  desirable  to  replace  the  present 
lamps  and  their  supports  with  new  and  improved  lamps 
hung  in  the  same  location  as  the  old.  This  situation 
permits  the  use  of  existing  facilities,  such  as  wire, 
poles,  special  street-lighting  station  equipment,  etc.,  and 
thus  insures  the  municipality  at  the  outset  the  lowest 
possible  rates  for  service  in  the  new  contract. 

We  proceed  first  with  a  separate  valuation  of  the 
physical  property  of  the  utility  which  is  used  exclu- 
sively for  street-lighting  purposes,  called  "special  street- 
lighting  investment,"  and  that  used  jointly  for  street 
lighting  and  commercial  or  railway  service,  called  "joint 
street-lighting  investment."  Special  street-lighting  in- 
vestment, of  course,  includes  equipment  used  exclu- 
sively for  street-lighting  purposes.  This  investment  can 
be  summarized  as  in  Table  I. 


TABLE    I— VALUATION     OF    SPECIAL 
EQUIPMENT 


STREET     LIGHTING 


Item  Unit 

Poles Each 

Wire Feet 

Crossarms Each 

Pins  and  insulators. .  .  .  Contact 

Lamp  supports Each 

Lamps Each 

Constant-current 

transformers Each 


Cost  of 
Quantity    Reproduction 


1,000 

360,000 

750 

3,000 
600 
600 

12 


Total 

Total    plus    15    per    cent    for    overhead 
expense  


$15,000 

10,800 

750 

480 

3,000 

6,000 

6,000 

$42,030 

$48,335 


Present 

Value 

$10,500 

8,100 

375 

432 

3,000 

6,000 

4,200 

$32,607 

$37,498 


The  difference  between  the  total  cost  of  reproduction, 

$48,335,  and  the  present  value,  $37,498,  namely,  $10,837, 

is  the  amount  that  should  have  been  provided  in  the 

previous  rates  for  street  lighting  to  cover  depreciation. 

Valuation  of  Joint  Equipment 

Joint  street-lighting  equipment  includes  the  propor- 
tion of  poles,  conduit,  cable,  power-plant  equipment, 
etc.,  used  jointly  by  street-lighting,  commercial  or  rail- 
way service,  and  chargeable  to  street-lighting  service. 
The  "contact"  basis  of  apportionment  is  used  in  com- 
ruting  the  percentage  chargeable  to  street  lighting. 
For  example,  there  may  be  four  "contacts" — three  com- 


mercial service  and  one  street-lighting.  In  such  a  case 
the  cost  of  the  pole  and  crossarm  is  therefore  charge- 
able 25  per  cent  to  street-lighting  and  75  per  cent  to 
commercial  or  other  service.  Stated  differently,  assum- 
ing that  the  pole  and  crossarm  cost  $16  erected,  only 
$4  of  the  total  is  charged  against  street-lighting  invest- 
ment, instead  of  $16,  which  would  be  necessary  if  there 
were  no  other  service  to  share  the  expense. 

To  obtain  the  proportion  of  the  investment  in  jointly- 
used  power-plant  equipment  chargeable  to  street  light- 
ing, the  entire  investment  in  jointly  used  power-plant 
equipment  must  be  computed.  Assuming  that  this  joint 
investment  gives  a  cost  of  $100  per  kilowatt  of  maxi- 
mum demand,  on  the  basis  of  350  watts'  demand  at  the 
station,  per  lamp,  the  power-plant  investment  charge- 
able to  street  lighting  becomes  600  x  0.350  x  $100  = 
$21,000,  as  set  down  in  Table  II. 

TABLE    II— VALUATION    OF   JOINT    STREET    LIGHTING 
EQUIPMENT 

Per  Cent    Amount 
Charge-    Charge- 
Cost  of       able  able 
Repro-   to  Street    to  Street 
Quantity      duction  Lighting  Lighting 
2,350          $35,250          25            $8,813 
2,000               2,000          25  500 

21,000 

$30,313 
$34,860 


Item 

Poles 

Crossarms 

Power-plant   equip- 
ment        Kw. 


Unit 
Each 
Each 


210 


Total    

Total  plus  15  per  cent  for  overhead  expenses. 


In  any  well-constructed  rate  for  street-lighting  serv- 
ice, every  element  of  the  fixed  charges  and  operating 
expenses  must  be  included. 

Component  Parts  of  Rate 

Fixed  charges  include  interest  on  the  investment  of 
the  utility  in  street-lighting  equipment,  an  allowance 
for  depreciation  to  cover  replacement  of  worn-out  or 
obsolete  parts  of  the  joint  street-lighting  investment, 
and  a  yearly  rate  of  amortization  of  the  special  street- 
lighting  investment  sufficient  to  return  to  the  utility 
during  the  term  of  the  contract  an  amount  equal  to  the 
cost  new  of  special  street-lighting  investment,  less  the 
scrap  value.  In  addition  are  the  charges  to  cover  taxes 
and  insurance  expressed  as  a  function  of  the  invest- 
ment. 

Operating  expenses  include  the  busbar  cost  of  energy 
required  for  the  lamps,  operating  supplies  required  to 
keep  the  lamps  burning,  such  as  lamp  renewals,  car- 
bons or  electrodes,  as  the  case  may  be,  maintenance  of 
street-lighting  station  apparatus,  lamps  and  distribut- 
ing circuits,  trimming  and  patrolling  service  and  the 
proper  share  of  the  general  and  undistributed  expenses 
of  the  utility. 

It  has  been  common  practice  for  a  utility  to  enter 
into  a  contract  for  street  lighting  with  a  municipality 
for  a  definite  period,  ranging  usually  from  five  to  ten 
years.  The  utility  was  compelled  to  so  figure  its  rates 
under  a  term  contract  that  at  the  end  of  the  contract 
it  had  received  in  the  rates  charged  a  sufficient  amount 
to  amortize  the  entire  cost  new  of  the  special  street- 
lighting  equipment,  less  scrap  value. 

It  is  evident,  however,  that  an  ideal  form  of  con- 
tract cannot  be  for  a  definite  term,  but  must  provide 
for  the  supply  of  street-lighting  service  on  a  cost  basis 
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and  for  an  indeterminate  period,  or  until  such  time  as 
the  municipality  desires  to  terminate  the  contract.  The 
condition  of  termination,  where  service  is  rendered  on 
a  cost  basis  must  necessarily  be,  that  the  municipality 
guarantee  the  integrity  of  the  utility's  investment  in 
special  street-lighting  equipment  devoted  exclusively 
to  street-lighting  purposes.  Such  a  form  of  contract 
is  now  possible  under  the  Wisconsin  statutes,  as  pro- 
vided by  Chap.  490,  Laws  of  1915. 

Cost  of  Service  Contract 

In  a  "cost  of  service"  contract,  the  investment  is 
divided  into  two  parts,  "special  street-lighting  invest- 
ment" and  "joint  street-lighting  investment."  The 
operating  expenses  are  likewise  divided  into  two  parts 
called  "direct  operating  expenses"  and  "joint  operating 
expenses."  The  "direct  operating  expenses"  include 
those  operating  charges  which  are  directly  assignable 
to  street  lighting  and  are  not  apportioned  parts  of  a 
similar  expense  shared  by  other  branches  of  the  busi- 
ness of  the  utility.  Such  expenses  include  trimming 
and  patrolling,  maintenance  of  lamps  and  special  station 
equipment,  renewal  of  lamps,  carbons  or  electrodes,  and 
any  other  operating  costs  directly  incurred  in  the  opera- 
tion and  maintenance  of  the  special  street-lighting 
equipment. 

Joint  operating  expenses  are  defined  as  those  ex- 
penses in  the  operation  of  the  utility  which  are  jointly 
incurred  for  street-lighting  or  other  service.  Such  ex- 
penses include  cost  of  power  generated  or  purchased,  the 
cost  of  its  transmission,  transformation  and  distribu- 
tion and  the  proper  portion  of  general  and  undistributed 
expenses  of  administration  and  supervision. 

For  ready  reference,  we  shall  refer  to  the  four  ele- 
ments of  the  rate  as  follows : 

Per  Lamp-Year 

A.  Fixed  charges  on  joint  street-lighting  investment $.  .  .  . 

B.  Joint   operating   expenses $  .  .  .  . 

C.  Fixed  charges  on  special  street-lighting  investment $ .  .  .  . 

D.  Direct  operating  expenses    $ .  .  .  . 

Total   annual  charge    $  .  .  .  . 

The  method  of  obtaining  these  four  divisions  of  cost 
is  very  simple,  knowing  the  special  and  joint  invest- 
ments and  the  operating  expenses  of  the  type  of  lamp 
proposed.  Special  and  joint  investments  have  previously 
been  determined  by  valuation  to  be  the  following : 

Cost  of  Reproduction  Present  Value 

Total        Per  Lamp  Total        Per  Lamp 

Special   investment    $48,335  $80.56  $37,498  $62.50 

Joint  investment    34,860  58.10  

Total  investment $83,195        $138.66  

The  lamps  are  assumed  to  be  300-watt  nitrogen-filled 
lamps  burning  4000  hr.  per  year. 

A.  Fixed  Charges  on  Joint  Street-Lighting  Investment. 
The  fixed  charges  listed  under  this  heading  include 

interest,  depreciation,  taxes  and  insurance,  amounting 
in  total  to  $7.55  per  annum,  which  is  13  per  cent  of  the 
joint  investment  of  $58.10. 

These  charges  are  as  follows:  Interest,  6  per  cent; 
depreciation,  5  per  cent;  taxes,  l1/^  per  cent;  insurance, 
V2  per  cent. 

Interest  at  6  per  cent  is  assumed  equal  to  the  actual 
average  cost  of  money,  having  in  mind  the  guarantee 
to  be  given  by  the  municipality  as  to  the  integrity  of 
the  utility's  investment  in  special  equipment.  Under 
a  definite  term  contract,  nothing  less  than  8  per  cent 
as  a  proper  interest  rate  should  be  considered.  De- 
preciation at  5  per  cent  is  a  normal  figure,  as  are  taxes 
la/2  per  cent,  and  insurance  V2  per  cent. 

B.  Joint  Operating  Expenses. 

The  operating  expenses  listed  under  this  heading  in- 
clude the  following: 


Per  Lamp-Year 

Energy    at   busbar    cost $11.20 

Maintenance  of  joint  transmission  and  distributing  lines.  .  .  .      1.25 
General    and    undistributed 2.50 

Total   joint  operating  expenses $14.95 

Annual  costs  so  far  considered  are  all  of  a  joint  na- 
ture and  amount  to  $22.50  per  lamp-year.  The  invest- 
ment is  such  that  it  would  in  no  way  be  affected  by  dis- 
continuance of  the  street-lighting  business.  The  mu- 
nicipality pays  a  reasonable  rental  for  that  part  appor- 
tioned to  its  use  and  reasonable  rates  for  the  joint 
service  performed  for  street  lighting.  These  costs  are 
subject  to  such  review  as  may  be  secured  and  provided 
from  time  to  time  under  the  utility  law. 
C. — Fixed  Charges  on  Special  Street  Lighting  Invest- 
ment. 

Fixed  charges  appearing  under  this  heading  are  13 
per  cent  of  the  special  investment  of  $80.56  per  lamp 
and  amount  to  $10.47  per  lamp-year.  The  rates  of  in- 
terest, depreciation,  taxes  and  insurance  are  identical 
with  those  used  in  computing  the  fixed  charges  on  the 
joint  investment. 

The  municipality  is  to  guarantee  the  integrity  of  the 
entire  special  investment.  In  the  case  under  discussion 
the  special  investment  devoted  to  street  lighting  at  the 
beginning  of  the  operation  of  the  contract  amounts  to 
$48,335,  and  there  has  been  set  up  through  the  old 
rates  a  reserve  to  insure  replacement  of  such  special 
investment,  the  difference  between  the  amount  of  the 
investment  and  its  present  value,  $37,498,  or  $10,837. 
The  municipality  is  given  credit  for  the  accumulated 
reserve  and  assumes  an  obligation  only  for  the  present 
value  of  the  special  equipment. 

The  utility  agrees  to  account  separately  for  the  spe- 
cial investment,  making  additions  thereto  from  time 
to  time  where  added  special  investment  is  required  by 
order  of  the  municipality  under  this  contract  and  de- 
ductions therefrom  from  time  to  time  where  special 
investment,  no  longer  used  and  useful,  has  been  retired 
from  service.  The  utility  also  agrees  to  account  sep- 
arately for  the  depreciation  reserve  accumulated  to 
insure  replacement  of  special  investment  equipment, 
making  additions  thereto  from  time  to  time  as  provided 
by  the  depreciation  element  in  the  fixed  charge  of  5  per 
cent  and  an  addition  of  interest  on  balances  at  some 
agreed  rate,  such  as  3  per  cent. 

Deductions  would  be  made  from  depreciation  reserve 
from  time  to  time  equal  to  the  cost  of  special  invest- 
ment less  scrap  or  recovery  value,  no  longer  used  and 
useful  and  retired  from  service. 

The  fixed  charges  on  the  special  investment  per  lamp 
per  year  would  be  revised  annually  at  the  end  of  each 
year  by  computing  13  per  cent  of  the  special  investment 
per  lamp  as  found  at  the  end  of  each  year.  The  amount 
so  found  becomes  the  charge  for  this  element  in  the 
rate  for  the  ensuing  year. 
D.     Direct  Operating  Expenses. 

The  costs  included  under  this  heading  are  as  follows: 

Per  Lamp-Year 

Trimming    and    patrolling.  .  .  . , $2.50 

Lamp  renewals,  two  and  one-half  per  year 8.00 

Maintenance   of  lamps 75 

Lighting  circuits  and  plant   equipment 2.00 

Total   direct   operating  expenses $13.25 

The  utility  agrees  to  account  separately  for  such 
direct  operating  expenses,  and  this  part  of  the  cost 
will  be  revised  at  the  end  of  each  year  to  conform  to  the 
actual  cost  for  the  contract  then  expired,  and  such  re- 
visions will  be  applied  to  the  rates  for  the  ensuing  year. 

The  sum  of  costs  A  and  B,  as  revised  from  time  to 
time  pursuant  to  the  public  utility  law,  and  costs  B 
and  C  as  revised  annually,  will  constitute  the  price  pay- 
able by  the  municipality  to  the  utility  for  street  light- 
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To  insure  the  proper  accounting  for  the  various  oper 
ating  expenses  under  ■  "cost-of-service"  contract,  the 
utility   would  submit    under  <>ath   if  desired  annually 
within  thirty  days  after  tin-  completion  of  each  contract 
j  ear: 

i.  a  statemenl  of  account  of  the  special  investment 
in  street-lighting  equipment; 

2.  A  statement  of  the  reserve  accumulated  to  insure 

tin*  replacement  Of  such  investment; 

'A.  A  statement  of  the  costs  incurred  during  the  year 
In  the  operation  of  the  special  investment  devoted  to 
street-lighting  service;  and 

4.  A  statement  of  the  resulting  adjustment  in  rates 
for  the  succeeding  year. 

The  municipality  should  have  the  right  to  audit  the 
records  of  the  utility  upon  which  the  foregoing  state- 
ments are  based. 

To  guarantee  the  integrity  of  the  special  investment, 
the  municipality  would  agree  that,  upon  termination  of 
the  contract,  at  its  election,  it  would  pay  the  utility  the 
difference  between  the  cost  of  special  investment  in 
street-lighting  equipment  less  scrap  or  recovery  value, 
and  the  depreciation  reserve  accumulated  to  insure  the 
replacement  of  such  equipment,  as  accounted  for  by  the 
utility  as  nt  the  date  of  such  termination  of  contract. 

The  foregoing  statements  describe  briefly  the  impor- 
tant features  of  the  "cost-of-service"  contract.  Com- 
parisons will  now  be  made  of  the  rate  of  $46.22  per 
lamp-year  under  the  "cost-of-service"  contract  with  the 
rates  which  would  have  to  be  charged  on  a  five-year 
and  a  ten-year  contract. 

In  any  form  of  contract,  the  operating  expense  por- 
tion may  be  considered  to  be  the  same  as  in  any  other 
form  of  contract  for  the  same  service.  On  more  careful 
analysis,  however,  we  find  that  the  operating  expense 
portion  of  the  "cost-of-service"  contract  rate  is  subject 
to  revision  annually  and  the  revision  is  much  more 
likely  to  be  downward  than  upward,  due  to  the  con- 
stantly increasing  economies  being  effected  in  opera- 
tion. For  this  reason  the  operating  expense  portion  of 
the  "cost-of-service"  contract  rate  over  a  period  of  years 
is  likely  to  be  considerably  less  than  the  operating 
expense  portion  of  the  definite-term  contract,  which  re- 

COMPARISON     OF    ANNUAL    RATES    OF    CHARGE  UNDER 
DIFFERENT  FORMS   OF  CONTRACT 

"Cost  of 

5-Year        10-Year  Service" 

Contract      Contract  Contract 

Interest,  8  per  cent $11.09            $11.09  $8.32 

Depreciation,    5   per  cent 2.90                2.90  6.93 

Amortization  of  special  investment.  .    11.24                 5.62  None 

Taxes   and    insurance    2.77                 2.77  2.77 

Operating  expenses 28.20              28.20  28.20 


Total    $56.20 

Comparison    if    all    equipment    were 

new    $59.82 


$50.58 
$52.39 


$46.22 
$46.22 


mains  fixed  in  amount  and  had  to  be  computed  to  take 
care  of  any  contingency,  as  there  is  no  recourse  for  the 
utility  or  contractor  under  a  term  contract  once  the 
contract  is  signed  at  a  flat  rate. 

In  a  term  contract,  interest,  taxes  and  insurance  are 
computed  at  a  percentage  of  the  entire  investment.  De- 
preciation is  computed  on  the  joint  investment  at  5  per 
cent  or  higher,  and  the  depreciable  part  of  the  special 
street-lighting  equipment  is  amortized  over  the  period 
of  the  contract.  The  above  table  shows  a  compari- 
son of  the  annual  rates  of  charge  under  different  forms 


of  contracts,  each  form  of  contract   to  give  the  utility 

almiit  the    erne  guarantee  of  integrity  of  its  investment. 

In  figuring  the  amortization  of  the  special  equipment, 

the  present   value  of  such   equipment  has   been   used, 

namely,  (62.60  per  lamp,  and  the  scrap  value  has  been 

figured  at  io  per  cenl  of  thai  amount.  This  leaves  an 
amount,  of  $56.26  to  In-  amortized  over  the  period  of 
the  contract.  Had  the  equipment  been  new,  the  amount 
to  be  amortized  would  have  been  the  cost  of  reproduc- 
tion per  lamp,  $80.56,  less  the  scrap  value,  $6. 25,  which 
equals  $74.31.  This  materially  increases  the  total  cost 
per  lamp-year  under  the  five-year  and  ten-year  con- 
tracts and  brings  out  more  clearly  the  real  advantage 
to  be  gained  by  the  municipality  in  cost  under  the  "cost- 
of-service"  contract. 

From  a  close  analysis  of  the  advantages  of  the  "cost- 
of-service"  contract  as  compared  with  the  term  con- 
tract, the  following  conclusions  may  be  drawn : 

1.  The  rates  per  lamp-year  under  a  "cost-of-service" 
contract  will  average  10  per  cent  lower  than  those  that 
can  be  offered  under  a  ten-year  contract  and  20  per  cent 
lower  than  those  under  a  five-year  contract. 

2.  The  utility  is  guaranteed  the  integrity  of  its  spe- 
cial street-lighting  investment  and,  therefore,  is  able  to 
offer  the  municipality  street-lighting  rates  at  actual 
cost. 

3.  The  rates  include  only  normal  allowances  for  de- 
preciation and  no  amortization  of  special  equipment 
made  necessary  in  a  term  contract. 

4.  The  municipalities  will  profit  year  by  year  in  any 
economies  practised  by  the  utility,  due  to  the  annual 
adjustment  of  direct  operating  expenses. 

5.  As  the  number  of  lamps  in  the  municipality  in- 
creases, the  tendency  is  for  the  average  spacing  to 
decrease,  which  will  lower  the  average  special  invest- 
ment per  lamp  and  decrease  the  element  of  fixed  charges 
on  the  special  street  lighting  investment. 

6.  No  limiting  conditions  of  spacing  of  new  lamps 
from  nearest  existing  lamps  need  to  be  imposed  in  the 
contract,  as  the  municipality  has  the  privilege  of  speci- 
fying lamps  at  any  location  it  desires  and  pays  the 
entire  cost  therefor  to  the  utility. 

7.  Lamps  may  be  moved  or  removed,  service  may  be 
changed  from  overhead  to  underground,  new  types  of 
lamps  may  be  substituted  for  the  old  at  any  time  the 
municipality  desires,  but  the  full  cost  of  making  any 
such  changes  is  borne  entirely  by  the  municipality,  the 
utility  doing  the  work  at  cost. 

8.  The  municipality  receives  all  of  the  advantages 
it  could  claim  under  municipal  ownership  and  none  of 
the  disadvantages. 

9.  Periodic  controversies  over  rates,  contracts,  etc., 
will  be  avoided. 

10.  The  municipality  secures  full  benefit  of  joint  use 
of  investment  and  operating  organization  of  the  utility 
on  a  division  of  cost  rather  than  upon  a  duplication  of 
investment  and  operating  organization  basis.  It  reaps 
full  partnership  benefit  without  risk  or  use  of  capital 
and  without  managerial  effort  or  responsibility. 

The  utility  is  vitally  interested  in  the  prosperity  of 
the  municipality.  Decreased  rates,  under  the  "cost-of- 
service"  contract,  eventually  mean  more  lamps.  More 
lamps  mean  a  better  lighted  and  advertised  munici- 
pality, which,  in  turn,  ultimately  means  more  business 
for  the  utility.  The  time  has  come  for  better  mutual 
relations  between  the  municipality  and  the  utility.  The 
utility  should  share  in  the  support  and  encouragement 
given  by  the  municipality  to  its  industries.  In  turn, 
the  utility  should  share  with  the  municipality  the  re- 
sults of  any  increased  economy  which  it  is  able  to  effect 
in  the  service  it  renders  the  municipality. 

The  adoption  of  the  "cost-of-service"  contract  opens 
the  way  for  an  important  step  in  that  direction. 
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Operation  of  a  Small  Ohio  Transmission  System 

Line  Construction  and  Plant  Operating  Methods  Used  by  a  Group  of  Small  Interconnected 

Properties  Serving  Several  Ohio  Towns 


THE  Ohio  Light  &  Power  Company  of  Newark, 
Ohio,  a  subsidiary  of  the  American  Gas  &  Elec- 
tric Company  of  New  York  City,  operates  nearly 
100  miles  of  transmission  lines  in  the  form  of  a  loop  ex- 
tending southward  from  Newark  to  Logan,  Ohio,  a  dis- 
tance of  about  45  miles,  connecting  Lancaster  on  the 
southwest  and  New  Lexington,  Crooksville,  New  Straits- 
ville  and  other  towns  on  the  southeast  from  Newark, 
as  shown  on  the  map  on  page  762.  The  company  also 
serves  Mount  Vernon,  about  30  miles  north  of  Newark. 
These  towns  are  active  commercial  and  industrial  cen- 
ters and  furnish  a  diversified  load.  Crooksville,  New 
Lexington,  Shawnee  and  New  Straitsville  furnish  in- 
dustrial loads  incident  to  the  mining  of  coal  and  the 
operation  of  clay-working  plants,  Crooksville  alone  hav- 
ing seventeen  potteries.  At  Corning  and  along  the 
transmission  lines  between  the  other  towns  the  load  of 
the  mines  themselves  is  available.  Throughout  the 
whole  territory  the  lines  of  the  company  traverse  a  fer- 
tile agricultural  section  from  which  a  heavy  rural  light- 
ing and  power  load  is  ultimately  expected.  The  popula- 
tion of  the  cities  reached  and  other  data  on  substations 
serving  them,  as  well  as  auxiliary  plants  operated,  are 
given  in  Table  1. 

The  company's  interconnecting  transmission  system 
operates  at  66,000  volts  and  at  present,  except  in  emer- 
gencies, takes  energy  only  from  the  power  house  at 
Newark.  From  each  substation  the  company  has  started 
to  build  a  four-wire,  three-phase  distribution  network 
operating  at  4000  volts,  60  cycles  to  develop  the  local 
territories  within  a  radius  of  8  miles  or  10  miles  of  the 
station.  With  the  transmission  line  loop  completed  the 
service  to  all  towns  will  be  strongly  fortified  against 
interruptions,  since  the  operation  of  a  plant  at  Newark 
and  a  gas  engine  station  at  Logan,  at  the  ends  of  the 


transmission  loop,  permits  the  isolation  of  line  trouble, 
so  that  any  town  can  be  supplied  from  either  of  two 
directions. 

Economies  Effected  at  the  Newark  Plant 

Among  the  many  properties  of  the  American  Gas  & 
Electric  Company  the  Newark  plant  holds  the  record  for 
the  lowest  percentage  of  combustible  in  its  ash.  The 
boiler  plant  is  operated  at  200  per  cent  of  its  rating  and 
the  average  combustible  lost  is  2  per  cent.    The  reasons 

TABLE  I— DATA  ON  GENERATING  STATIONS  AND  TRANSMISSION  SYSTEM  OF 
OHIO  LIGHT  &  POWER  COMPANY 


Town 

Inter- 
con- 
nected 

Popu- 
lation 

Cus- 
tomers 

Type  of  Prime  Mover 

Rating  of 

Station, 

Kw. 

Ultimate 
Sub- 
station 
Rating, 
Kw. 

Newark 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 

26,000 
500 

16,500 
6,000 
3,000 

3,000 
3,000 
3,300 
12,500 
1,200 

2,000 

1,000 
600 

400 

600 

350 

1,000 

Turbine 

4,300 

switching 

400* 
225-705* 

100* 
150* 
500* 
875 

6,000 

Lancaster 

Steam  engine 
Steam  replaced  by  gas 

2,000 
1,200 

300 

Shawnee 

New  Lexington.. 

Crooksville 

Mount  Vernon . . 
Corning 

Gas 
Gas 

Energy  purchased 
Steam  turbine 

1,200 
1,200 
1,200 

600 

•Operation  of  plant  discontinued. 


Miles 

Newark  to  Lancaster 36 

Newark  to  Mount  Vernon 30 

Newark  to  New  Lexington 29 

Lancaster  to  Logan 18 

Logan  to  New  Straitsville.  . 12 


Miles 

New  Straitsville  to  Shawnee 2 

Shawnee  to  New  Lexington 8 

New  Lexington  to  Crooksville 9 

Shawnee  to  Corning 7 


for  these  good  records  are  as  follows:  1.  The  fire- 
men are  not  allowed  to  shake  carbon  through  the  fire. 
2.  The  practice  of  firing  but  one  furnace  door  at  a 
time    is    insisted    upon.      3.  A    high    stack   and   conse- 


FIG.   1 — TURBO-GENERATORS  IN   NEWARK    (OHIO)    STATION,  OHIO  LIGHT  AND  POWER  COMPANY 
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FIG.    3 — TRANSMISSION    SYSTEM    OF    OHIO    LIGHT    &    POWER 
COMPANY 

quent  heavy  draft  allows  a  heavy  bed  of  ash  to  be  eco- 
nomically carried  on  the  grates. 

The  boiler-room  equipment  at  present  consists  of 
four  500-hp.  hand-fired  Babcock  &  Wilcox  units  which 
have  been  arranged  for  the  future  installation  of  coal 
bunkers  and  stokers.  The  boilers  produce  steam  at 
200-lb.  pressure  with  100  deg.  Fahr.  superheat.  In 
the  units  last  installed  duplicate  feed-water  piping  con- 
nections have  been  made  at  both  the  front  and  rear  of 
the  boiler  drums.  The  piping  at  the  rear  of  the  set- 
tings is  used  only  in  emergencies. 


The  only  feed  water  available  at  the  plant  carries  a 
large  percentage  oi  magnesia  which,  it"  allowed  to  get 

into  the  make  up  water,  makes  frequent  cleaning  of 
the  boilen  necessary.  For  this  reason  exhaust  steam 
from  the  main  units  and  from  all  of  the  steam-driven 
auxiliaries  is  collected  in  a  Webster  vacuum  type  feed- 
water  heater.  Arrangements  have  been  made  throutfh 
special  piping  for  this  heater  to  exhaust  automatically 
into  the  condenser  of  one  of  the  main  turbine  units  if 
the  pressure  in  it  exceeds  5  lb.  Thus  no  steam  escapes 
from  the  system.  By  this  arrangement  it  has  been 
possible  to  keep  the  amount  of  make-up  water  required 
as  low  as  2  per  cent.  A  close  watch  is  kept  on  the 
boiler-room  conditions  with  a  view  to  securing  the  best 
possible  operating  economy.  In  the  chief  engineer's 
office  a  pyrometer  has  been  installed  and  so  connected 
that  the  temperature  in  the  breeching  of  any  boiler  can 
be  read  at  will.  In  the  same  office  is  installed  appara- 
tus for  making  continuous  analyses  of  flue  gases. 

The  steam  and  water  piping  in  the  station  is  cov- 
ered and  painted  in  symbolic  colors.  The  live-steam 
lines  are  cream  colored,  the  exhaust-steam  lines  are  buff 
and  the  cold-water  lines  are  brown. 

Two  horizontal  turbines — a  1500-kw.  Allis-Chalmers 
and  a  2500-kw.  General  Electric — comprise  the  prime- 
mover  equipment  at  present.  Both  exhaust  into  Al- 
berger  condensers.  The  company  is,  however,  making 
preparations  to  double  the  station's  generator  rating  by 
installing  a  modern  switchboard.  The  present  three- 
phase  turbo-generators  operate  at  4000  volts,  60  cycles, 
and  hence  are  able  to  supply  the  four  circuits  of  the 
local  distribution  system  at  the  desired  potential  with- 
out transformation.  Energy  for  the  transmission  sys- 
tem taken  from  these  units  is  stepped  up  to  66,000 
volts  in  an  outdoor  substation  just  outside  the  plant. 
The  transformers  used  will  carry  1500  kva.  if  air  cooled 
and  3000  kva.  if  water  cooled. 

Transmission-Line  Construction 

For  raising  A-frame  towers,  square-base  towers,  50- 
ft.  and  60-ft.  chestnut  poles  and  for  loading  and  unload- 
ing poles  and  loading  A-frame  towers  on  wagons  dur- 
ing line  construction  a  specially-built  gin  wagon  was 
used.     This  wagon  is  shown  in  Fig.  6  and  was  made 


FIG.    2 — SUBSTATION    AT    A    CROOKSVILLE    POTTERY    PLANT 


FIG.  4 SUBSTATION  AT  ZANESVILLE  COAL  COMPANY'S  MINE 
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at  a  cost  of  $108.  The  trucks,  which  were  those  of  an 
old  hay  bailer,  cost  $15;  the  blacksmith's  bill  was  $66 
and  the  remainder  went  for  6-in.  by  8-in.  main  timbers 
and  the  25-ft.  pole.  In  hilly  country  such  as  was  en- 
countered the  wide  tread  of  the  rear  wheels  proved  a 
decided  advantage,  many  times  preventing  the  wagon 
from  overturning.  The  arrangement  of  the  main  tim- 
bers permitted  the  front  wheels  to  swing  under  the 
wagon  which  assisted  in  making  short  turns.  The  gin 
pole  itself  was  underhung  so  that  poles  and  towers 
could  be  raised  without  guy  ropes.  In  the  country 
traversed  the  fields  were  small  and  many  fences  were 
encountered,  but  nevertheless  with  this  wagon  the  crew 
was  able  to  erect  as  many  as  fifteen  A-frame  towers  a 
day  in  winter  weather. 

The  present  transmission  system  includes  45.5  miles 
of  steel  tower  lines  and  34  miles  of  wooden  pole  lines. 
For  the  tower  lines  the  maximum  span  length  between 
Newark  and  Lancaster  is  736  ft.  and  the  average  dis- 
tance between  towers  is  312  ft.  On  the  Thorneville- 
New  Lexington  line  the  maximum  span  length  is  635  ft. 
and  the  average  is  346  ft.  Since  the  country  through 
which  these  lines  pass  is  very  irregular  the  problem  of 
placing  poles  and  towers  was  important  and  often  diffi- 
cult to  solve.  In  laying  out  the  lines,  right-of-way  maps 
and  complete  field  notes  were  made  by  a  corps  of  civil 
engineers.  Then  with  the  aid  of  a  celluloid  strip  on 
which  a  set  of  sag  curves  had  been  drawn  to  the  same 
scale  as  the  right-of-way  maps  the  location  of  towers 
was  indicated  on  these  maps.  The  sag  curves  on  the 
celluloid  strip  enabled  the  engineer  making  the  locations 
to  determine  where  to  set  towers  so  that  the  minimum 
clearance  would  be  maintained.  This  method  also 
proved  useful  in  grading  the  line. 

Portable  Camp  Arrangements  for  Building 
Transmission  Lines 
For  building  the  cross-country  transmission  lines  a 
fully-equipped  construction  crew  was  organized  and 
provided  with  a  portable  cookhouse,  a  permanent  cook 
and  a  definite  plan  for  handling  a  commissary  depart- 
ment. During  the  construction  of  the  Newark-Lan- 
caster line,  as  an  example,  the  maximum  number  of 
men  employed  at  any  time  was  sixty-eight  and  the  av- 
erage number  was  forty-four.  These  men  were  divided 
into  seven  crews  each  having  separate  duties,  namely, 
working  excavations,  setting  foundations,  assembling 
A-frame  towers  ready  to  raise,  raising  the  A-frames, 
putting  in  concrete  foundations,  raising  square-base 
towers  and  stringing  the  wire.  The  crew's  camp  equip- 
ment consisted  of  a  cook  wagon,  a  dining  tent,  a  sleep- 
ing tent  and  a  stable  tent. 


FIG.    5 — OUTDOOR    SUBSTATION    AT    NEWARK    STATION,    STEPPING 
VOLTAGE   UP  TO   66,000   FOR   TRANSMISSION 

The  superintendent  of  construction,  who  was  elected 
steward  by  the  men,  managed  the  commissary.  At  his 
order  the  company's  paymaster  held  enough  out  of  each 
man's  pay  check  to  settle  for  his  portion  of  the  bill.  On 
the  whole  the  plan  was  considered  very  satisfactory. 
The  meals  cost  the  men  from  12  cents  to  18  cents  each. 
There  were  few  disputes  and  no  complaints  from  the 
merchants  and  farmers  along  the  line.  The  value  of  the 
cook  wagon  and  camp  plan  as  stated  by  H.  J.  Buell,  the 
company's  chief  engineer,  may  be  summed  up  in  the 
following  statements:  First,  it  relieved  the  company 
of  the  responsibility  of  finding  room  and  board  for  the 
men  in  a  sparsely  settled  territory ;  second,  it  eliminated 
the  necessity  of  the  company  guaranteeing  the  payment 
of  room  and  board  bill;  third,  it  enabled  the  men  to 
save  time  in  getting  to  and  from  work;  fourth,  it  re-, 
duced  transportation  charges,  and  fifth,  it  proved  to  be 
a  genuine  money  saver  for  the  men  and  the  company. 
That  the  whole  plan  was  inexpensive  may  be  judged 
from  the  fact  that  it  required  a  total  investment  of 
but  $300. 

The  officers  and  department  heads  of  the  company 
are:  H.  L.  Montgomery,  general  manager;  H.  J.  Buell, 
chief  engineer;  Fred  C.  Morrison,  commercial  manager; 
E.  T.  Wagenhals,  superintendent  at  Newark;  E.  S. 
Browne,  office  manager  at  Newark;  W.  S.  Smith,  super- 
intendent of  construction;  A.  J.  Darvah,  Edward  Matt, 
L.  C.  Laube,  John  Farbeaun  and  C.  W.  Runk,  local 
managers  at  Mount  Vernon,  Lancaster,  Logan,  New 
Lexington  and  Crooksville. 

Recently  Mr.  Montgomery  has  been  transferred  to 
Atlantic  City,  N.  J.,  and  Frank  Espy,  formerly  of  Tiffin, 
Ohio,  has  been  made  general  manager  of  all  of  the 
American  Gas  &  Electric  Company's  Ohio  properties. 


FIG.  6 — USE  OF   HOME-MADE  GIN   WAGON   FOR  RAISING  A-FRAME        FIG.    7 — METHOD    USED    TO    RAISE    HEAVY    TRANSMISSION    LINE 
TOWERS  TOWERS 
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Lighting  Industry  Started  New  Year  Well 

January   Earnings  Approximated  $40,000,000,  an  Increase  of  $4,500,000     Output  Approximate 
2, 000, 000, 000   Kw.  Hi.,  an    Increase  Over  Previous  January  of  325,000,000   Kw.-Hr. 


THE  results  of  the  operation  of  the  lighl  and 
power  Industry  Of  the  United  States  for  the 
opening  month  of  1916,  according  to  the  returns 
received  by  the  Blbctricaj  World,  besides  showing  the 
Industry  at  the  peak  of  Its  earning  power  up  to  the 

present    time,    indicate   it    to  be   in   a  decidedly   stronger 
position  also.     The  earnings  presented  in  Table  I  were 

greater  In  January,   L916,  than   in  January,   1915,  by 

1  •">•">  per  cent,   while  the  .January,    1915,   earnings  were 


r  viu.i: 

•  i  i;\i   RATION   EU  PI  &N8  roil 

TWBLVB-MONTH   PERIOD 

Paraant- 

w;.-  of 
Industry 

Repr*- 
•anted 

In.  omi  run  rm  FUi 

1  ••>  Ml 

KW.-Ha.    Ol    |  !•!    1 

1915 

1914 

lVr 
Out 
In- 
crease 

I'M", 

Per 

1914           Out 

In- 
crease 

Pab 

April 

M« 
Juno 
July 
Aug 

Sept 
Oct 

Deo 

Jan 

63 
64 
M 

65 
65 
64 
64 

65 
65 
65 
64 

64 

10,806,618 
18,664,448 

18,406.412 

17,644,205 
17,603,614 
18,488,703 

17,342,796 

18,547,170 
20,112,813 
21.S99.04S 
23,281,189 

1916 
25,080,138 

19,023,107 
17.529,054 
17,675.784 

16,764,546 
16.476,255 
17,200,827 
16,024,893 

17,074,927 
18,329,490 
19,720,232 
20,843,881 

1916 
22,170,279 

2.0 
6.4 
4.2 

5  3 
6.9 
7.5 
8.2 

8.6 
9.8 
11.6 

11.8 
13.3 

853,817.221 
939,117,179 
900,536,022 

920,895,324 
925,067,308 
971,699,054 
951,752,053 

1,003,606,094 
1,087,786,658 
1,150,669,073 
1,223,092,909 

1916 
1,190,246,059 

835,288,039 
896,903,968 
859,235,144 

842,386,583 
836,292,076 
880,768,487 
853,381,696 

871,573,412 
949,288,459 
948,704,941 
997,973,681 

1915 
975,261,607 

2.2 
4.8 
4.8 

9.3 
10.6 
10.4 
11.3 

15.1 
14.7 
21.3 
22.7 

22.0 

larger  than  those  of  January,  1914,  by  but  4.1  per  cent. 
The  output  for  the  first  month  of  this  year  as  compared 
with  the  first  month  of  last  year  was  greater  by  22 
per  cent,  while  the  output  of  January,  1915,  as  com- 
pared with  that  of  January,  1914,  was  greater  by  but 
1.4  per  cent. 


On  the  basis  of  these  figures  it  has  been  estimat 
thai  the  gross  earnings  of  the  entire  light  and  powe 
industry  for  January,  1916,  was  $.39,200,000,  as  cor 
pared  with  $34,700,000  for  January,  1915.  An  est 
mate  for  output  indicates  for  January,  1916,  a  tot 
Of  1,850,000,000  kw.-hr.  as  against  1,525,000,000  kw.-hi 
for  January,  1915,  a  gain  of  325,000,000  kw.-hr. 

The  increase  of  $4,500,000  of  gross  earnings  was  cor 
tributed  by  the  various  sections  of  the  country  as  ■ 
lows:  New  England  States,  $590,000;  Atlantic  Stat€ 
$1,550,000;  Central  States,  $1,950,000;  Pacific  ar 
Mountain  States,  $410,000.     The  percentage  increase 

TABLE  HI-PERCENTAGE  RATE  OK  INCREASE  IN  INCOME  AND  KILOWA1 
HOUR  OUTPUT  FOR  UNITED  STATES  -CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


3.8 
5  0 
5.5 
3.9 
1.9 


5.4 
11.2 
1.2" 
3.0 
5.9 


4.8 
6.2 
5.8 
7.1 
5.5 


7.2 
13.1 

6.1 
29.1 
15.5 


6.5 
2.8 
10.1 
6.9 
4.7 


10.1 
9.1 

11.2 
6.0 

14.8 


5.3 

8.8 
9.7 
8.2 
8.5 


11.1 
18.1 
4.5 

12.5 
20.5 


7.2 
9.1 
14.5 
8.0 
7.5 


9.7 
19.0 
13.0 
10.9 
12.7 


7.3 
10.0 
15.4 

9.0 
11.9 


12.2 
18.9 
24.0 
11.3 
19.3 


Oct. 

Nov. 

Dec. 

8.7 

0  B 

10.2 

11.4 

12.8 

13.7 

23.4 

18.0 

20.0 

8.7 

11.9 

13.6 

5.7 

13.0 

13.0 

10.7 

17.0 

19.0 

21.4 

29.0 

31.7 

27.3 

36.0 

33.0 

13.4 

18.0 

16.3 

17 

13.4 

8.7 

10.7 
21.6 
18  I 
10  4 


19.0 
27.8 

19.0 

8.5 


'Decrease 

in  earnings  of  January,  1916,  over  January,  1915,  how- 
ever, were  as  follows  for  the  various  sections:     Ne 
England  States,  15.1  per  cent;  Atlantic  States,  12.0  pe 
cent;   Central   States,   16.6  per  cent,   and   Pacific  anc 
Mountain  States,  9.5  per  cent. 

The   increase   in  output   of  325,000,000  kw.-hr.  wa 
contributed  as  follows:     New  England  States,  30,500,- 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH 

PERIOD 

i 

New  England  States 

Atlantic  States 

in 

Central  States 

ill? 

Pacific  and  Mountain  States 

Month 

— •  a 

"si 

Si 

-gas 

(Illinois  Excluded) 

1-1  s 

ij 

If 

!  is  sj 

aS 

H 

gh 

1915 

1914 

O  £ 

a  t 

1915 

1914 

lOS? 

S  *» 

1915 

1914 

O  g 

S  b 

1915 

1914 

o| 

fe- 

J3 a 

cj  "^ 

&** 

<3    CS 

§■& 

s§ 

ci* 

PkiH 

CL, 

Oh>-< 

Ch 

o<~ 

Ph 

£<*- 

February. . 

67 

$2,246,794 

$2,i34,341 

5.4 

69 

$8,037,878 

$7,968,625 

0.9 

55 

$5,296,786 

$5,148,439 

3.0 

85 

$3,576,432 

$3,534,864 

1.2 

March 

67 

2,146,032 

1,999,326 

7.5      69 

7,777,126 

7,419,808 

5.2 

55 

4,885,384 

4,465,728 

9.5 

88 

3,605,893 

3,412,842 

5.8 

April 

0/ 

2,109,767 

1,976,473 

6.8 

69 

7,510,810 

7,241,164 

3.9 

57 

5,003,673 

4,773,949 

4.8 

88 

3,475,740 

3,366,830 

3.2 

w 

May 

67 

2,035,680 

1,887,606 

7.9 

69 

7,100,334 

6,912,581 

2.6 

57 

4,946,907 

4,577,818 

8.1 

88 

3,383,749 

3,233,989 

4  B 

o 
o 

June 

67 

2,063,423 

1,874,575 

10.2 

69 

6,945,986 

6,628,523 

4.8 

57 

4,993,410 

4,492,411 

11.2 

88 

3,409,738 

3,281,696 

3.9 

July   

66 

2,020,513 

1,835,968    10.2 

68 

6,710,217 

6,519,442 

2  9 

56 

4,801,699 

4,211,641 

13.9 

88 

3,539,168 

3,317,713 

6.8 

August .... 

63 

2,057,635 

1,855,140    11.0 

68 

6,853,118 

6,311,307 

5.3 

56 

4,749,082 

4,231.322 

12.2 

88 

3,545,454 

3,288,729 

7  8 

2 

September . 

66 

2,162,064 

1,949,66.3    11.0 

68 

7,288,842 

6,904,245 

5  5 

57 

5,285,358 

4,691,751 

12  6 

88 

3,664,215 

3,387,717 

$.2 

October 

66 

2,327,214 

2,073,059    12.3 

68 

8,096,982 

7,550,808 

7.2 

57 

5,820,653 

5,153,314 

13.0 

88 

3,798,012 

3,477,051 

9.3 

November . 

66 

2,472,539 

2,188,049    13.0 

67 

8,894,805 

8,158,589 

9.0 

57 

6,342,582 

5,554,226 

14.2 

88 

4,069,995 

3,703,124 

10.0 

December.. 

66 

2,817,557 
1916 

■   2,448,813    15.0 
1915 

67 

9,335,396 
1916 

8,529,866 
1915 

9.4 

57 

6,846,324 
1916 

5,944,966 
1915 

15.2 

88 

4,150,045 
1916 

3,773,810 
1915 

10  0 

T 
January.  . . 

65 

2,765,048 

2,381,765    16.1 

67 

9,581,748 

8,557,406 

12.0 

57 

7,701,543 

6,603,336 

16.6 

88 

4,170,899 

3,812,671 

'j  5 

February .  . 

67 

66,600,132 

61,515,979 

8.3 

69  I  312,443,505 

305,307,260 

2.4 

55 

238,938,034 

232,520,476 

2.7 

85 

229,865,568 

229,185,967 

0  :; 

H 

March 

6/ 

72,121,319 

65,343,335 

10.6 

T39      346,341,496 

335,506,429 

3.3 

55 

257,136,231 

235,656,647 

9.2 

88 

255,529,704 

253,423,951 

1.0 

D 

April 

67 

68,475,232 

62,442,110 

9.7 

69     320,142,323 

311,476,008 

3.0 

57 

257,967,434 

237,673,326 

8.5 

88 

246,287,781 

239,661,364 

2.8 

Hi 

H 

May 

67 

68,823,914 

61,060,621 

12.9 

69     326,191,569 

301,440,779 

8.1 

57 

262,885,043 

236,154,464 

11.2 

88 

254,586,394 

236,082,868 

7.8 

D 
O   . 

June 

67 

71,566,127 

60,972,379 

IV.  4 

69     318,245,370 

293,751,083 

8.5 

57 

265,930,311 

234,286,440 

13.2 

88 

261,083,835 

237,843,021 

9.8 

July 

6b 

71,025,184 

60,755,381 

IV.  0 

68     320,371,761 

293,909,832 

0.0 

56 

264,498,989 

232,541,585 

13.9 

88 

274,488,334 

258,475,004 

6.3 

August 

63 

71,954,506 

60,870,433 

18.5 

68 

329,947,721 

302,960,234 

8.9 

56 

272,508,518 

240,423,753 

13.4 

88 

276,631,551 

248,463,980 

11.3 

K 

September . 

66 

74,835,203 

63,716,224 

17.3 

68 

358,765,971 

319,549,780 

12.3 

57 

286,893,057 

247,046,941  . 

16.1 

88 

279,133,989 

237,795,633 

17.5 

Ui 

October.  . . 

66 

82,568,951 
1915 

69,882,867 
1914 

18.3 

68 

400,516,741 
1915 

353,685,472 
1914 

13.3 

57 

305,962,017 
1915 

268,972,416 
1914 

13.7 

88 

292,885,623 
1915 

251,095,356 
1914 

16.8 

£ 

November . 

66 

87,193,883 

69,359,620 

25.8 

67 

420,584,253 

355,151,259 

18.5 

57 

333,528,905 

269,870,536 

23.7 

88 

301,772,412 

248,913,893 

21.0 

a 

December.. 

66 

99,744,195 

80,446,521 

24.1 

67 

447,158,465 

373,213,316 

20.0 

57 

356,296,949 

287,131,989 

24.1 

88 

311,034,100 

249,996,678 

24.5 

< 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January . . . 

6b 

94,148,174 

74,477,605 

26.5 

67 

430,949,170 

356,582,726 

20  9 

57 

355,110,790 

278,466,695 

27.5 

88 

301,405,948 

258,758,084 

16.5 

BIL  1,  1916 
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ILE  IV-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES-CITIES  GROUPED 
ACCORDING  TO  SIZE 


April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

OME: 

roup  1 

6.3 

9.4 

11.6 

11.2 

11.0 

10.6 

12.7 

13.8 

14.8 

16.5 

roup  2 

4.04 

7.5 

7.0 

7.0 

9.6 

10.3 

12.6 

12.7 

16.1 

15.4 

roup  3 

20.6 

8.9 

21.8 

10.2 

16.5 

14.7 

17.3 

15.5 

22.8 

22.1 

■oup  4 

8.4 

7.1 

11.9 

6.6 

9.2 

10.0 

8.8 

9.0 

9.6 

12.1 

oup  5 

0.4* 

1.0* 

2.8 

16.0 

21.2 

5.8 

8.3 

13.7 

23.5 

20.6 

TUT: 

■oup  1 

12.7 

16.0 

19.0 

17.2 

17.2 

19.2 

20.8 

28.7 

26.2 

29.0 

roup  2 

12.3 

19.9 

20.8 

26.0 

26.0 

21.7 

18.3 

30.0 

26.5 

26.0 

3.2 

7.0 

17.9 

13.5 

12.3 

14.4 

8.7 

23.0 

22.5 

39.5 

roup  4. .... . 

12.1 

6.3 

17.1 

7.8 

13.6 

9.0 

20.6 

20.1 

18.5 

15.1 

■oup  5 

25.5* 

13.5* 

1.0 

11.0 

15.1 

8.5 

1.8 

51.0 

14.5 

22.6 

)ecrease 

0;  Atlantic  States,  111,500,000;  Central  States,  135,- 
0,000,  and  Pacific  and  Mountain  States,  48,000,000. 
e  percentages  of  increase  in  output  for  January  of 
!s  year,  compared  with  January  of  last  year  by  sec- 
>ns,  were  as  follows:  New  England  States,  26.5;  At- 
itic  States,  19.8;  Central  States,  27.5,  and  Pacific  and 
mntain  States,  16.5. 
Contrary  to  the  conditions  of  a  year  ago,  1916  opened 

with  the  nation's  industrial  activity  in  excellent 
ape.  This  growth,  of  course,  was  not  spontaueous, 
t  had  been  gradually  increasing  for  some  months.  In 
3  New  England  States,  which  region  was  the  first  to 
3l  the  industrial  boom  in  this  country,  prosperity  was 
ident  in  almost  every  line.     The  generating  companies 

New  England  have  shared  in  this  prosperity  to  a 
•ge  extent.     Many  companies  have  found  it  necessary 

JLE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT - 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


IOME: 
roup  1 . 
roup  2 . 
roup  3 . 
roup  4 . 
roup  5 . 

rPUT: 
roup  1 . 
roup  2. 
roup  3 . 
roup  4 . 
roup  5 . 


April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.6 

2.0 

3.8 

1.4 

4.0 

4.4 

6.2 

7.6 

8.3 

5.6 

8.2 

8.0 

9.7 

11.6 

11.0 

11.9 

15.0 

14.0 

4.1 

1.6 

7.5 

7.5 

8.5 

8.9 

11.0 

10.0 

13.1 

2.9 

6.2 

3.9 

7.0 

8.4 

10.0 

9.8 

14.4 

15.3 

15.2 

19.6 

14.8 

t 

2.0* 

14.3 

10.9 

14.6 

12.2 

4.8 

9.0 

8.2 

8.0 

9.0 

11.6 

12.1 

16.0 

20.1 

7.6 

7.1 

11.0 

17.0 

15.0 

16.3 

16.8 

26.6 

25.5 

4.1* 

3.2 

7.2 

7.5 

6.4 

10.4 

15.8 

22.1 

16.6 

1.9 

22.5 

7.1 

13.8 

13.2 

12.5 

14.8 

22.0 

18.9 

57.2 

71.5 

61.8 

t 

11.4 

13.8 

2.8* 

18.6 

20.6 

Jan. 


11.1 
18.2 
11.9 
17.6 
16.0 


21.1 
26.4 
20.1 
15.8 
1.5 


Decrease.    fResults  omitted  owing  to  insufficient  returns. 

make  extensions  that  eighteen  months  ago  would 
ve  been  unthought  of.  One  company,  in  particular, 
:ated  in  a  rather  prosperous  mill  center,  received  dur- 
j  this  boom,  contracts  for  a  load  more  than  twice  as 
eat  as  the  existing  load. 

The  Atlantic  States,  which  were  rather  slow  to  re- 
ond  to  the  call  for  manufactured  products,  were  fully 
ve  to  the  situation  in  January,  so  far  as  these  figures 
ow.  Building  picked  up  and  manufacturers  who  for- 
irly  were  timorous  were  then  working  their  shops 

capacity.  The  South  had  apparently  recovered  from 
e  shock  of  the  war  and  was  enjoying  a  share  of  in- 

BLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KLOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


IOME: 
roup  1 
roup  2 
roup  3 
roup  4 
roup  5 

rPUT: 
roup  1 
roup  2 
roup  3 
roup  4 
roup  5 


April     May     June     July     Aug.     Sept.     Oct.     Nov.     Dec.      Jan. 


7.3 
3.5 
10.4 
6.0 
7.6 


6.8 
12.5 
13.1 

7.9 
39.7 


9.8 
3.0 

15.5 
6.7 

19.9 


8.4 

9.7 

27.0 

10.0 

28.8 


11.4 
5.6 
19.6 
12.4 
5.0 


10.8 
13.5 
26.1 
15.7 
20.4 


11.8 
7.0 
16.4 
13.0 
1.2 


11.8 
11.1 
28.9 
18.2 
24.9 


12.2 
7.5 
21.0 
16.9 
20.2 


12.2 
9.8 
31.0 
26.1 
25.1 


12.4 
8.6 
22.0 
17.9 
13.5 


15.2 
9.0 
29.3 
29.0 
48.0 


12.3 
10.2 
22.7 
16.0 
24.7 


10.4 
14.0 
34.2 
33.5 
3.0 


17.0 
10.8 
24.0 
19.8 


22.0 
21.5 
43.0 
36.7 
17.3 


15.8 
11.0 
26.0 
18.3 
18.0 


21.9 
26.4 
43.0 
18.5 
20.6 


14.3 

26.0 

25.3 

9.6 

5.7 


24.9 
29.0 
35.3 
53.4 
13.3 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES-CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

4.0 

3.1 

9.0 

5.1 

7.0 

13.9 

7.5 

7.5 

9.4 

12.7 

11.1 

13.0 

11.1 

11.5 

14.3 

15.7 

0.3* 

3.4 

3.6 

7.9 

17.1 

19.7 

21.4 

20.0 

3.8* 

8.7 

1.6* 

7.8 

0.2 

0.3 

0.1 

4.3 

2.7* 

2.4* 

3.3 

4.5 

1.7* 

15.0 

3.1 

13.5 

4.5 

2.3 

10.8 

6.2 

6.3 

8.4 

7.1 

9.9 

11.6 

19.0 

14.9 

27.5 

39.3 

40.3 

41.3 

51.0 

3.5* 

3.8 

12.4 

8.4* 

18.5 

49.2 

52.4 

67.0 

4.7* 

87.0 

4.5* 

11.8 

0.2 

4.1 

1.5 

6.2 

9.6 

18.5 

3.6 

10.9 

8.0 

21.0 

3.5 

8.3 

Dec. 


6.0 
17.3 
24.6 
10.8 

3.9 


13.1 
56.0 
67.0 
10.5 
1.0 


Jan. 


11.6 

t 
19.7 

2.7 
10.5 


9.1 
t 
56.0 
1.7 
1.0 


•Decrease.    ^Results  omitted  owing  to  insufficient  returns. 

dustrial  prosperity.  The  iron  and  steel  business,  as 
has  been  heralded  from  one  part  of  the  world  to  the 
other,  absolutely  reached  the  limit  of  its  output.  It 
could  do  no  more,  no  matter  what  its  orders  were. 

Similar  conditions  were  reported  from  the  Middle 
West.  This  territory,  as  these  reports  show,  had 
outstripped  the  New  England  section  both  in  the  in- 
crease in  earnings  and  in  the  increase  in  output.  Higher 
prices  for  electrical  products  apparently  did  not  deter 
the  industries  of  the  Middle  West  from  seeking  the 
advantages  of  electric  drive. 

In  the  far  West  the  January  results,  while  showing 
a  considerable  increase  over  the  results  for  January, 
1915,  did  not  show  as  great  a  percentage  of  increase  by 
many  per  cent  as  the  increases  shown  in  previous 
months. 

Figs.  1  to  5  show  graphically  the  percentage  increases 
which  are  contained  in  Tables  I  and  II.  The  remaining 
tables  show  the  percentage  increase  both  in  earnings 
and  output  for  companies  grouped  according  to  the  size 
of  the  communities  which  they  serve.  Group  1  repre- 
sents the  average  records  of  companies  serving  com- 
munities of  which  the  population  is  greater  than  100,- 
000  inhabitants.  Group  2  is  for  those  companies  serv- 
ing communities  having  a  population  between  50,000 
and  100,000  inhabitants;  group  3,  between  25,000  and 
50,000  inhabitants;  group  4,  between  10,000  and  25,000 
inhabitants,  and  group  5,  between  5000  and  10,000  in- 
habitants. 
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FIGS.    1   TO   5 — PERCENTAGE   INCREASES  OF  EARNINGS   AND  OUT- 
PUTS  OF   COMPANIES  GROUPED  BY  GEOGRAPHIC   SECTIONS 
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Service  Requirements  of  the  Electric  Arc  Furnace 

i.-t  eristics  of    the  Finnan-    Load      Klhrt    of   Operation   on   System   Regulation     Amount 
of  Reactance  Necessary  to  Limit  Short-Circuit  Currents  to  Rating  of  Station  Generators 

\',\     llAKKY     llol.US 

electrical  Engineer,  Edlion  Electric  Illuminating  Company,  Lebanon,  Pa 


ONE  "t  the  modern  developments  in  the  steel  busi- 
liess  is  the  manufacture  pf  so  railed  '"elect  ric 
steel"  by  means  of  the  electric  furnace.  The 
adoption  of  this  process  by  steel  mills  has  opened  up  a 
Comparatively  undeveloped  field  of  new  business  for  the 
central  station.  'The  Kdison  Electric  illuminating  Com- 
pany of  Lebanon.  I'a..  in  November,  1914,  secured  a 
contract  to  supply  energy  to  a  three-phase,  (10-cycle, 
Heroult  1-ton  furnace,  which  has  been  in  successful 
operation  for  the  past  twelve  months.  The  furnace  was 
installed  by  the  manufacturers  at  the  plant  of  the 
Lebanon   (Pa.)    Steel  Foundry. 

The  mechanical  operation  of  this  furnace  is  taken  care 
of  by  a  small  motor-generator  set  supplying  direct  cur- 
rent to  three  motors  controlling  electrode  feed  and  a 
small  motor  driving  the  "Thury"  regulator.  A  three- 
phase  motor  of  the  slip-ring  type  is  used  to  tilt  furnace 
in  pouring  a  heat.  The  motor-generator  set  and  all 
transformers  are  located  in  a  fireproof  compartment  so 
that  the  furnace  operators  do  not  come  in  contact  with 
any  high  potential.  The  transformer  room  is  kept 
locked  and  a  suitable  danger  sign  is  located  on  the  door 
of  this  room. 

The  energy  is  generated  by  the  central  station  at  a 
pressure  of  2400  volts,  three-phase,  60  cycles,  and  the 
furnace  load  is  taken  from  the  same  busbars  that  supply 
a  mixed  load  used  for  lighting,  industrial  power  and 
street  raiiway.  The  railway  load  is  carried  by  a  500- 
kw.  rotary  converter     The  ereneratiner  units  include  one 


1250-kw.  and  one  500-kw.  turbo-generator.  The  average 
demand  during  the  winter  months,  between  the  hours 
of  7  a.  m.  and  11  p.  m.,  is  about  1000  kw.  at  80  per  cent 
power  tact  or,  the  1250-kw.  set  carrying  the  load  except 
over  the  lighting  peak,  when  the  500-kw.  unit  is 
operated. 

Primary  Feeder  and  Transformers 

The  2400-volt  feeder  consists  of  three  >No.  0000  wires 
mounted  on  a  wooden  crossarm  with  a  mean  distance 
between  wires  of  24  in.  The  length  of  line  is  1.08  miles. 
The  feeder  panel  at  the  generating  plant  is  equipped 
with  an  oil  switch  with  an  overload  trip,  operated 
through  an  inverse-time-limit  relay  set  for  200  amp. 
(800  kva.  at  normal  potential),  and  trips  in  eight  sec- 
onds at  this  setting. 

The  receiver  panel  at  the  foundry  end  is  located  in 
the  transformer  room,  and  is  equipped  with  three  single- 
pole,  disconnecting  switches.  The  instruments  consist 
of  a  polyphase,  graphic,  power-factor  indicator  and  a 
polyphase,  recording,  watt-hour  meter.  The  energy  is 
measured  and  sold  as  primary  power.  From  the  re- 
ceiver panel  the  primary  wires  pass  through  an  oil 
switch  operated  from  the  furnace-control  panel.  The 
switch  has  an  overload  trip  operated  through  an  inverse- 
time-limit  relay  set  to  operate  with  91  amp.  in  six  sec- 
onds; that  is,  with  362  kw.  at  normal  potential,  the 
furnace  being  rated  at  225  kva.  at  92  per  cent  power 
factor.     The  three  single-phase  transformers  are  rated 


FIG.    1 — A    1-TON,    THREE-PHASE    ELECTRIC- ARC    FURNACE    OPERATED  AT  THE  LEBANON    (PA.)    STEEL  FOUNDRY 
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at  75  kva.  each,  with  primary  wound  for  1330A  —  2300Y 
volts  and  the  secondary  for  90  —  110  volts.  The  pri- 
maries are  Y-connected  to  the  primary  mains.  The 
secondaries  are  connected  delta  and,  as  operated,  give 
110  volts.  The  three  electrodes  of  the  furnace  are  con- 
nected to  the  110-volt  secondaries  by  means  of  two 
500,000-circ.  mil  cables  in  parallel. 

Characteristics  of  Furnace  Load  i 

The  character  of  the  furnace  load  is  that  of  a  three- 
phase  electric  arc  without  a  steadying  resistance  or  re- 
actance in  series  with  the  same.  The  furnace  when 
starting  a  heat  picks  the  arc  without  making  a  short- 
circuit  by  having  coke  placed  on  the  scrap  metal  directly 
under  each  electrode.  After  the  three  arcs  are  started 
the  first  thirty  to  forty  minutes  are  generally  free  from 
short-circuits.  At  the  end  of  that  time  the  electrodes 
have  melted  holes  in  the  scrap  metal  a  little  larger  than 
themselves,  and  into  these  the  electrodes  feed.  The 
iron  therefore  begins  to  fall  in  along  the  sides  of  the 
holes  into  which  the  electrode  extends,  causing  short- 
circuits  which  operate  an  automatic  oil  switch  on  the 
control  panel.  If  the  operator  immediately  raises  the 
three  electrodes  and  places  coke  into  these  holes  the  fur- 
nace can  be  started  again,  but  if  this  is  not  done  the 
breaker  is  liable  to  trip  out  as  often  as  the  operator 
puts  it  in.  Other  short-circuits  are  caused  after  the 
greater  part  of  the  charge  is  in  a  molten  state  by  the 
operator  pushing  into  the  bath  solid  pieces  of  the  un- 
melted  metal  laying  along  the  sides  of  the  furnace. 
After  the  charge  is  all  melted,  the  slag  formed  on  the 
molten  metal  by  lime  tends  to  prevent  short-circuit. 
The  load  varies  continually  during  the  heat,  due  to 
change  of  resistance  of  the  arc,  these  variations  aver- 
aging 30  per  cent  above  and  below  normal  load.  Short- 
circuits  sufficient  to  operate  the  breaker  five  or  six  times 
each  heat  of  three  and  one-half  hours  occur,  and  must 


be  considered  as  characteristic  of  the  electric-arc  fur- 
nace melting  cold  scrap.  These  must  be  limited  to  the 
capacity  of  the  generating  system. 

The  effect  of  a  short-circuit  on  the  regulation,  both 
as  to  frequency  and  voltage,  of  an  electric-generating 
system  depends  on  the  magnitude  and  time  element  of 
short-circuits  and  the  regulating  characteristics  of 
prime  movers.  The  speed  regulation  of  the  prime 
movers  is  of  considerable  importance,  and  especially  so 
when  equipped  with  direct-connected  exciters,  as  any 
sudden  change  of  speed,  due  to  heavy  loads  being  thrown 
on  and  off,  gives  the  automatic  voltage  regulator  double 
duty. 

Limiting  Short-Circuit  Currents  to  Capacity  of 
Generating  System 

A  practical  method  to  limit  the  short-circuit  current 
to  a  value  that  will  not  cause  disturbances  in  the  gener- 
ating system  is  secured  by  means  of  reactors.  The 
practice  of  the  writer's  company  in  one  case  where  it 
was  found  necessary  to  add  additional  reactance  can  be 
taken  as  an  example  of  the  requirements  in  this  regard. 

With  a  full  load  value  of  75  amp.  per  phase  at  2300 

volts  in  the  case  mentioned,  the  resistance  drop  is  2.58 

per  cent  and  reactive  drop  6.6  per  cent,  including  line 

and  transformers.    The  power  factor  of  the  short-circuit 

current  depends  on  the  ratio  of  the  reactive  to  resistance 

drop. 

0.066 
Tangent  cp  = 


Cos  cp 


=  2.55  =  68°  36' 
0.0258 

cos  68°  36'  =  0.364 


A  measure  of  the  impedance  which  limits  the  short- 
circuit  current  expressed  in  per  cent  of  operating  voltage 
is  then; 

=  \/0.0258a+0.0662 
=  0.0708 


FIG.    2 — THREE    ARTIFICIAL    REACTORS    INSTALLED    IN    PRIMARY 
LEADS    OF   TRANSFORMERS    SERVING    STEEL   FURNACE 


FIG.  3 — MOUNTING  AND  CONSTRUCTION  DETAILS  OF  ONE  REACTOR 
INSTALLED   ABOVE  FLOOR  OF   TRANSFORMER  ROOM 
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I.I   times  full  load  current. 


I  Circuit    >  hi  i 'nil,    thei  elm  6,    i    . 

1 

0.0708 

With  a  normal  load  of  BOO  kw.,  the  kilowatt  value  of 

iirrent    is, 

[0.864  I  l  l       300)   |       1539  kw. 

Thus    with    |    load    00    the    generator    <>!'    L000    ItW.    I 
umtarv    load   Of   2689    kw,    m;n    exist    when    the    fur 


FIG.   4 — CHARACTERISTIC  CURVE  FOR   1250-KW.  GENERATOR  CAR- 
RYING   1-TON    FURNACE    LOAD — AMPERES   IN   ONE   PHASE 

The  steel  furnace  was  off  the  circuit  for  charging  scrap  at  12.15 
p.  m.  ;  4.30  p.  m.  ;  9.15  p.  m.,  on  the  14th  and  at  1.20  a.  m.  ;  5.40 
a.  m.,  and  10.05  a.  m.,  on  the  15th.  The  instrument  transformer 
ratio  for  the  above  record  was  120  to  1. 

nace  is  shorted.  Because  of  this  possible  fluctuation 
voltage  regulation  such  as  is  demanded  by  the  motor 
and  lighting  load  can  hardly  be  expected. 

Addition  of  Artificial  Reactance 

It  was  then  decided  to  increase  the  reactance  of  the 
line  by  the  addition  of  artificial  reactance.  These  re- 
actors were  designed  by  the  Edison  Electric  Illuminat- 
ing Company  and  consist  of  three  coils  of  seventy  turns 
each  of  No.  0  seven-strand  copper  wire,  with  a  mean 
diameter  of  coil  of  30  in.  The  wire  supports  are  resin-' 
filled  maple  mounted  by  means  of  brass  studs  on  cores 
made  of  a  seasoned  chestnut  pole.  The  complete  in- 
stallation on  the  steel  foundry  premises  cost  $307. 

The  addition  of  these  reactance  coils  in  the  primary 
leads  of  the  transformers  brought  the  resistance  drop 
of  the  circuit  to  2.9  per  cent  and  the  reactive  drop  to 
11.68  per  cent.     The  power  factor  then  becomes, 

Tangent  <p  =  jj-jHjj?  «  3.96  =  75°  48' 

Cos  o  =  cos  75°  48'  =  0.2453 
The  impedance  in  this  case  is  shown  to  be, 

=  V 0.02942  +  0.11682 

=  0.1204 
The  short-circuit  current  is, 

.  <rt.  .  =  8.3  times  full  load  value. 
0.1204 

The  kilowatt  value  of  the  short-circuit  current  is, 

0.2453  X  (8.3  X  300)  =  610.79  kw. 
The  load  on  the  generator  during  short-circuit  is  then, 

1000  +  610.79  =  1610.79  kw. 
The  automatic  switch  on  the  control  panel  was  reset 
to  trip  out  with  a  current  value  twice  the  normal  oper- 
ating demand  and  the  inverse-time-limit  set  to  operate 
as  near  instantaneously  as  possible.     The  quick  action 


of  the  automatic  overload  tripping  device  is  desirable  to 

prevent  the  automat  ir  voltage  regulator  on  the  gener- 
ator huilding  up  an  excessive  held  due  to  the  load  of  the 
short-circuited  feeder  with  a  power  factor  of  0.2458, 
Combining  with  normal  load  resulting  in  a  load  of  L610 
kw.  at  a  power  factor  of  0.47.  With  this  high  satura- 
tion of  generator  field  when  the  automatic  overload 
switch  opens,  the  generator  voltage  overshoots  normal 
voltage  due  to  the  regulation  of  the  generator.  There- 
fore,  the  overload  trip  .should  be  set  to  trip  out,  if 
possible,  before  the  automatic  voltage  regulator  has 
time  to  operate  in  building  up  an  excessive  field. 

Desirability  of  Electric-Furnace  Load 

The  general  conclusions  are  that  the  electric-arc  fur- 
nace is  a  desirable  business,  giving  a  balanced  three- 
phase  load  of  high  power  factor  and  load  factor,  and 
can  be  successfully  operated  from  a  central  station  of 
moderate  capacity.  That  the  service  has  been  satisfac- 
tory is  attested  by  the  fact  that  the  Edison  Electric 
Illuminating  Company  has  recently  closed  a  contract  to 
supply  current  to  an  additional  furnace  of  2-ton  capacity 
at  the  foundry  which  has  operated  the  1-ton  furnace 
for  the  past  twelve  months. 

In  any  case  the  short-circuit  current  of  the  furnace 
feeder  should  be  limited  to  a  definite  value  by  means  of 
reactance.  On  the  new  2-ton  installation  transformers 
having  a  reactance  drop  of  10  per  cent  are  specified  by 
the  company. 

It  is  of  great  importance  to  the  steel  mill,  as  well  as 
to  the  central  station  supplying  energy  to  operate  fur- 
naces, that  all  electrical  equipment  of  the  furnace  be 
inspected  at  definite  intervals  by  a  competent  electrician- 
mechanic.  The  steel  plant  already  referred  to  employs 
a  capable  engineer,  who  calls  at  the  foundry  every  Sat- 
urday afternoon  and  spends  about  three  or  four  hours 
going  over  the  equipment.  This  is  all  the  expert  atten- 
tion required  during  the  twelve  months'  operation.  W. 
G.  Gardner  of  Lebanon,  Pa.,  who  is  the  plant  inspector, 
constructed  the  reactance  coils  designed  by  the  writer's 
company,  and  designed  special  electrode  holders  to  stand 


FIG.  5 — VOLTAGE  BETWEEN  PHASE  WIRES  OF  GENERATOR  BUS 
FOR  PERIOD  COVERED  BY  CHART  IN  FIG.  4.  INSTRUMENT 
TRANSFORMER    RATIO    FOR    RECORD    20   TO    1 

severe  operating  conditions  imposed  on  the  apparatus. 
These  will  eliminate  the  necessity  of  replacing  a  new 
one  each  week,  as  was  formerly  required.  Besides  sav- 
ing the  price  of  these  holders  two  extra  heats  per  week 
are  made  possible,  being  formerly  prevented  on  account 
of  holder  troubles.  The  holders  designed  by  Mr.  Gard- 
ner have  been  in  use  four  months  without  giving  trouble. 
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STATION  AND   OPERATING  PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Minimizing  Electrolysis  of  Cable 
Sheaths 

How  the  Edison  Electric  Illuminating  Company  of  Brooklyn  Has 

Ascertained  Where  Damage  Is  Liable  to  Result  from 

Electrolysis  and  the  Methods  Used  to  Drain 

Stray  Currents  at  These  Points 

While  the  amount  of  lead  which  will  be  corroded 
in  the  period  of  a  year  by  a  current  leaving  a 
cable  sheath  is  usually  not  more  than  5  per  cent  of 
the  maximum  theoretical  value  (74  lb.  with  1  amp.), 
still  it  is  important  to  prevent  electrolysis  since  cor- 
roded spots  may  permit  moisture  to  reach  the  insula- 
tion and  thereby  cause  break-down.  The  surest  way 
of  avoiding  trouble  from  this  source  is  to  prevent  stray 
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FIG.    1 — TERMINALS    USED    IN    MEASURING    POTENTIAL 
DIFFERENCES 

Each  of  the  rods  employed  in  securing  contacts  for  potential- 
difference  measurements  was  made  in  two  joinable  3-ft.  sections  to 
facilitate  handling.  The  forked  rod  was  used  to  obtain  contact 
with  cable  sheaths  and  the  screwdriver  point  to  obtain  contact 
with  other  grounded  conductors.  To  connect  these  contact  rods 
with  the  testing  instruments  15  ft.  of  reinforced  lamp  cord  was 
soldered  to  the  forked-rod  coupling  and  85  ft.  to  the  pointed-rod 
coupling. 

currents,  but  this  is  not  always  practicable.  The  next 
best  step  is  to  improve  the  return  circuits  of  all 
grounded  systems  in  the  vicinity,  minimize  the  oppor- 
tunities for  stray  currents  to  reach  cable  sheaths,  and 
provide  high-conductivity  paths  for  sheath  currents 
where  they  tend  to  leave  the  cable.  This  method  has 
been  employed  by  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  in  co-operation  with  the  electric 
railway  companies  operating  in  its  territory. 

For  the  purpose  of  ascertaining  where  electrical 
drainage  facilities  were  required,  potential-difference 
measurements  were  taken  within  1500  ft.  of  each  rail- 
way substation  between  the  electric-service  company's 
cable  sheaths  and  neighboring  gas  and  water  pipes, 
track-return  circuits  and  the  earth.  Notations  were 
made  to  indicate  where  the  cables  were  electro-positive 
to  other  grounded  conductors,  since  this  is  the  condi- 
tion under  which  cable  sheaths  are  most  seriously  dam- 
aged by  electrolysis.  The  readings  thus  obtained  in 
the  vicinity  of  each  substation  were  plotted  on  cross- 
section  paper  to  show  at  a  glance  the  points  between 
which  existed  the  greatest  differences  of  potential.  At 
such   points    graphic   voltmeters     were    connected    for 


TABLE  FOR  DETERMINING  CURRENT  IN  LEAD  CABLE  SHEATHS  OR  BARE 

COPPER  FROM  MILLIVOLT  DROP  ALONG  A  MEASURED  LENGTH 

OF  SAME 


Lead  Cable  Sheaths 

Bare  Copper 

Amps,  per 

Amps,  per 

Size  Cable 

Millivolt 

Size  Copper 

Millivolt 

per  2  Ft. 

per  2  Ft. 

No.  00,  three  conductor 

4.55 

500,000  circ.  mil 

23.9 

1,000,000  circ.mil 

4.48 

250,000  circ.  mil 

11.9 

No.  00,  four  conductor 

4.25 

No.  0000 

10.3 

250,000 circ.mil,  three  conductor 

4.15 

No.      00 

6.5 

1,000,000  circ.mil,  single 

2.79 

No.       0 

4.1 

500,000  circ.  mil,  single 

2.29 

No.       6 

1.3 

350,000  circ.  mil,  single 

2.07 

No.  00,  single 

1.63 

No.  12,  three  conductor 

0.97 

200,000  circ.  mil,  single 

0.95 

150,000  circ.  mil,  single 

0.88 

80,000  circ.  mil,  single 

0.60 

41,000  circ.  mil,  single 

0.53 

twenty-four  hours  to  ascertain  whether  the  potential 
difference  changed  excessively  during  that  period.. 
Temporary  bonds  of  known  cross-sectional  area  were 
connected  between  the  cable  manholes  in  which  read- 
ings were  taken,  and  the  railway  return  circuits  and 
the  current  drained  off  was  computed  from  the  milli- 
volt drop  in  certain  lengths  by  means  of  the  accom- 
panying table.  The  results  of  these  tests  were  then 
indicated  by  different-colored  dots  and  lines  on  a  map 
showing  the  layout  of  cables  and  locations  of  substa- 
tions. In  this  form  the  preliminary  survey  was  sub- 
mitted to  the  railway  companies  whose  return  circuits 
were  causing  most  of  the  stray  currents  and  permis- 
sion was  secured  for  draining  the  cable  sheaths  by  con- 
necting them  with  the  negative  railway  busbars.  The 
railway  companies  furnished  all  cable  for  this  purpose, 
the  electric-service  company  constructing  the  ducts  be- 
tween its  own  manholes  and  those  of  the  railways.  Each 
company  installed  the  cable  in  its  own  ducts. 

The  first  real  work  of  minimizing  electrolysis  dam- 
age was  done  by  bonding  all  cables  in  each  manhole  to- 
gether with  0.0508-in.  by  0.375-in.  tinned  copper  rib- 


FIG. 


2 — CROSS-SECTION     OF    FIREPROOF     CABLE     COVERING 
METHOD   OF   ATTACHING   ROPE   BOND   FOR    CEMENT 


Before  the  fireproof  covering  is  applied  the  cable  sheath  is 
cleaned  and  coated  with  paraffin  at  110  deg.  C,  then  wrapped  heli- 
cally with  overlapping  strips  of  cheesecloth,  and  coated  with  a 
second  layer  of  paraffin  at  120  deg.  C.  Around  this  insulation  is 
coiled  with  a  0.5-in.  pitch  a  0.25-in.  hemp  rope  free  from  oil,  tar 
and  acids.  This  forms  a  bond  for  the  fireproof  covering,  which 
consists  of  a  1:2  mixture  of  Portland  cement  and  clean  sharp 
sand. 
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bon,  winch  i:   equivalent  to  No.  8  B.  i  S.  gage  wire. 
Dra  mnections  wore  made  if  Bnl   In  suburban 

where  the  railway  traffic  Is  li>rht.    i'u  m  rated 
at  twice  the  maximum  currenl  In  the  connections  were 
tiled   in   the   Brooklyn   Bdiaon  manholes   In  scries 
with  the  drainage  connections  to  prevent  possible  o 

loading   Of  the  Cable  sheaths   in  case  of  heavy   short-cir- 


the  building  wall  ai  shown  in  the  accompanying  draw- 
ing.     The  sleeves  consist  of  split  sections   that    can   be 

clamped  over  the  ends  of  pipes,  which  must  be  joined. 


Mflavfi  e .-  Proct'cab'e  O.ti'nd 
to  be  mode  on  Service  5.  de 
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FIG.    3 — METHOD   OF   INSULATING   ENTERING   CONDUIT   OR   CABLE 

SHEATH    FROM    GROUNDED   HOUSE-SERVICE   CONDUIT   TO 

MINIMIZE  COLLECTION  OF  STRAY  CURRENTS 

Just  inside  the  building  wall  is  a  split  insulating  joint  which 
electrically  separates  tne  electric-service  company's  conduit  or 
cable  sheath  from  the  house-service  conduit  hut  permits  ground- 
ing  the  latter  according  to  Underwriters'  rules. 

cuits  on  the  railway  system.  Graphic  millivoltmeters 
were  connected  with  each  of  the  bonds  and  between  the 
sheaths  and  earth,  and  the  records  were  watched  care- 
fully before  proceeding  with  the  next  case.  It  was 
found  that  the  sheath  currents  on  Saturdays  and  Sun- 
days were  appreciably  different  from  those  on  week- 
days. By  calibrating  different  sizes  of  cables  and 
measuring  the  millivolt  drops  in  certain  lengths  the 
sheath  currents  on  each  side  of  drainage  connections 
were  determined  and  their  sum  was  compared  with  the 
current  in  the  bond  and  with  total  sheath  current  in 
the  adjacent  manhole.  If  the  values  did  not  agree  it 
indicated  that  current  was  flowing  on  or  leaking  off  be- 
tween manholes.  With  the  system  of  bonding  and 
draining  employed,  however,  not  a  single  case  of  leak- 
age between  bonded  points  was  noticed. 

To  minimize  the  amount  of  current  reaching  the 
cable  sheaths  every  attempt  has  been  made  to  prevent 
moisture  and  dampness  coming  in  contact  with  the 
cables.  The  ducts  are  pitched  between  manholes,  the 
manholes  and  service  boxes  inspected  and  cleaned  peri- 
odically, and  the  sheaths  of  large  cables  covered  with 
fireproofing  applied  in  such  a  way  that  it  also  prevents 
collection  of  stray  currents.  Concrete  is  used  as  the 
fireproofing  material,  but  before  it  is  applied  two  coats 
of  paraffin  separated  by  cheesecloth  are  applied  to  in- 
sulate the  sheaths  from  the  concrete.  The  method  of 
covering  the  cables  is  shown  in  an  accompanying  draw- 
ing. 

Since  the  drainage  connections  have  been  installed 
current  and  potential  readings  have  been  taken  on  every 
bond.  If  any  changes  are  noted,  a  new  survey  is  made 
of  the  entire  system  to  ascertain  what  revisions  are 
necessary.  At  present  about  2080  amp.  is  drained  from 
the  cable  sheaths  on  the  average,  the  current  sometimes 
falling  as  low  as  1045  amp.  and  rising  to  3450  amp. 
Occasionally  a  cable  is  now  damaged  by  electrolysis, 
but  the  cases  are  becoming  less  frequent  than  formerly. 
It  may  be  pointed  out  in  connection  with  draining  the 
cable  sheaths  that  the  Brooklyn  Edison  Company  is  in- 
serting a  fiber  sleeve  in  every  service  pipe  just  inside 


Coal-Bunker   Construction  in    Conners   Creek 

Power  Station  at  Detroit 

The  large  500-ton  coal  bunkers  over  the  2300-hp. 
boilers  in  the  plant  of  the  Detroit  Edison  Company  at 
Conners  Creek  are  made  of  steel  plates  and  are  Mned 
with  smooth  vitrified  tile  laid  in  bitumastic  cement. 
The  coal  is  run  through  a  crusher  and  reduced  to  1.75- 
in.  pieces  before  it  is  taken  to  the  hoppers,  so  that  the 
danger  of  large  lumps  injuring  the  tile  is  largely  elimi- 
nated. As  an  additional  precaution,  steel  baffle  plates 
have  been  installed  at  the  top  of  the  bunkers  to  inter- 
cept the  coal  as  it  falls  from  the  conveyor  buckets  and 
slides  it  to  the  sloping  sides  of  the  bin.  The  coal  there- 
fore reaches  its  resting  place  in  the  bunkers  largely  by 
a  sliding  process  instead  of  by  falling.  James  N.  Hatch, 
consulting  engineer,  in  commenting  on  this  installation 
before  the  Western  Society  of  Engineers  at  Chicago, 
declared  that  in  his  opinion  it  was  the  best  solution  of 
the  coal-bunker  problem.  Steel-plate  bunkers,  if  un- 
lined,  will  rust,  and  concrete  bunkers  are  likely  to  pit 
and  roughen. 


Hazards  of  Working  on   Series  Arc   Lamps 
By  H.  B.  Sweeny 

General  Inspector  Lehigh  Navigation  Electric  Company,  Hauto,  Pa. 

Too  many  arc-lamp  inspectors  and  trimmers  working 
on  constant-current  systems  fail  to  recognize  the  haz- 
ards of  their  duties  because  the  potential  across  each 
lamp  when  operating  normally  is  relatively  low,  usually 
about  70  volts.  This  pressure  is  not  the  only  one  that 
exists,  however,  as  can  be  understood  by  studying  the 
accompanying  drawing.  For  instance,  one  of  the  bus- 
bars at  the  station  may  be  purposely  or  accidentally 
grounded,  in  which  case  a  potential  of  several  thousand 
volts  might  exist  on  a  circuit  of  ninety  lamps  between 
the  ground  and  the  terminals  of  a  lamp  near  the  bus- 
bar of  opposite  polarity.  Fatal  voltages  might  also  ex- 
ist between  a  lamp  and  ground  if  any  portion  of  the 
series  circuit  were  grounded,  as  frequently  happens  ac- 
cidentally. Another  source  of  danger  is  in  accidentally 
shunting  the  body  with  any  high-resistance  medium  in 
series  with  the  circuit.  This  is  very  liable  to  occur  in 
re-establishing  service  which  has  been  interrupted  by 
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some  high-resistance  impurity  lodging  between  elec- 
trodes or  by  the  latter  becoming  separated.  Under 
these  conditions  no  arc  lamps  in  series  with  the  gap  will 
be  in  operation;  therefore  full  voltage  will  be  impressed 
across  any  high-resistance  substance  iike  the  body  which 
may  span  the  gap  in  the  circuit.  These  cases  serve  to 
show  the  necessity  of  using  well-tested  rubber  gloves 


April  1,  1916 


ELECTRICAL     WORLD 


771 


when  working  on  series  arc  lamps  and  closing  the  lamp 
short-circuiting  switch.  As  an  additional  precaution, 
lest  flaws  exist  in  the  gloves,  the  following  safety-first 
rules  should  also  be  observed :  Do  not  have  any  part  of 
the  body  grounded  while  working  on  a  lamp,  and  do  not 
have  any  part  of  the  body  in  parallel  with  any  part  .of 
the  lamp  which  is  in  circuit. 


Value  of  Preheating  Boiler-Furnace 
Air  Supply 

The  Use  of  Air  from  Preheater  and  the  Warm  Air  from  Large 
Turbo -Genera  tors — Effect  on  Furnace  Performance 

By  R.  I.  Elkin 

It  has  often  been  suggested  that  the  warm  exhaust 
air  from  turbo-generators  be  led  to  the  boiler  room  for 
use  in  the  furnaces  instead  of  being  allowed  to  pass 
away  unused.  The  intention  is  to  utilize  this  air,  which 
has  already  been  warmed,  instead  of  the  comparatively 
cold  air  that  could  otherwise  be  drawn  in  from  outside, 
to  avoid  cooling  the  fires  and  robbing  them  of  heat. 
This  practice  is  now  being  followed  in  large  stations, 
notable  examples  being  in  the  Northwest  station  of  the 
Commonwealth  Edison  Company,  Chicago,  and  the  Con- 
ners  Creek  station  of  the  Detroit  Edison  Company.  In 
the  former  station  there  are  at  present  installed  two 
20,000-kw.  and  one  30,000-kw.  turbo-generator,  and  in 
the  latter  two  20,000-kw.  units. 

The  advantage  of  preheating  air,  or  at  least  utilizing 
air  that  has  already  been  heated,  is  a  real  one,  since 
the  higher  the  temperature  to  which  this  air  is  heated 
before  entering  the  furnace  the  higher,  proportionally, 
will  be  the  fire  all  through.  Thus  the  increased  tem- 
perature of  the  incoming  air  represents  an  actual  and 
direct  gain  of  heat. 

The  idea  of  preheating  the  air  supplied  to  the  fur- 
naces of  boilers  is  a  very  old  idea,  and  one  that  has  been 
made  use  of  quite  extensively.  The  usual  method  is  to 
install  preheaters  or  air  heaters  in  the  path  of  the  flue 
gases  in  exactly  the  same  way  that  economizers  for  the 
heating  of  feed  water  are  installed.  In  fact,  both  pieces 
of  apparatus  perform  the  same  function,  namely,  utili- 
zation of  the  heat  contained  in  the  flue  gases  that  other- 
wise would  be  wasted,  only  in  the  one  case  air  and  in 
the  other  water  is  heated. 

Air  heaters  are  not  used  to  the  same  extent  as 
economizers.  They  are,  however,  used  quite  exten- 
sively in  marine  practice.  The  economizer  is  less  trouble 
and  absorbs  heat  just  as  usefully.  Another  reason, 
however,  why  air  heaters  are  not  more  used  is  largely 
because  the  characteristics  of  the  average  coal  are  not 
suitable,  owing  to  the  formation  of  clinker. 

Coals  giving  the  most  trouble  on  account  of  the  for- 
mation of  clinker  are  those  whose  ash  has  a  melting 
point  around  2400  deg.  Fahr.,  provided,  of  course,  that 
the  ash  contains  substances  that  will  fuse.  Coals  hav- 
ing an  ash  that  does  not  melt  below  about  2600  deg. 
Fahr.  will,  on  the  other  hand,  give  very  little  trouble 
if  used  in  the  same  boiler  and  under  the  same  condi- 
tions of  draft  and  output.  If  the  temperature  of  the 
incoming  air  be  raised  from  200  deg.  Fahr.  to  300  deg. 
Fahr.  by  the  use  of  preheaters,  the  temperature  of  the 
fire  from  the  ash  pit  through  would  be  increased  pro- 
portionally, and  thus  a  coal  having  a  higher  melting 
point  for  its  ash  would  probably  have  to  be  used.  Such 
coals  are  not  distributed  so  generously  as  are  coals 
having  an  ash  of  lower  melting  point,  and  they  are, 
moreover,  of  higher  cost.  For  every  hundred  degrees  of 
heating  of  the  air  supplied  the  furnace  the  efficiency  is 
increased  about  3  to  4  per  cent,  representing,  therefore, 
a  saving  in  fuel  of  about  5  per  cent,  and  while  the  gain 


in  fuel  consumption  is  thus  very  satisfactory,  the 
saving  in  operating  expense  due  to  this  must  be  bal- 
anced against  the  possible  higher  cost  of  coal,  cost  of 
either  forced  draft  or  higher  chimney  and  operating 
troubles  due  to  clinkering.  Natural  draft  is  almost  out 
of  the  question  where  air  heaters  or  economizers  are 
used  because  of  the  friction  losses,  etc. 

The  using  of  warm  air  from  turbo-generators  in 
furnaces  is  a  different  problem  from  the  use  of  pre- 
heaters. The  volume  of  air  is  large — about  3  cu.  ft.  to 
4  cu.  ft.  of  air  per  minute  per  kilowatt  of  rating  is 
needed — and  this  air  goes  to  waste.  The  temperature 
increase  is  comparatively  small,  usually  not  more  than 
30  deg,  to  40  deg  Fahr.  above  the  incoming  air,  and 
thus  insufficient  to  cause  trouble  on  account  of  the  for- 
mation of  clinker,  or  materially  to  reduce  the  draft.  If 
a  station  is  laid  out  with  provision  for  the  use  of  this 
air,  the  air  duct  may  be  made  short  and  the  investment 
and  heat  losses  will  be  small.  There  will  be  practically 
no  additional  maintenance  expense,  while  the  fixed 
charges  will  be  quite  small.  Of  course,  the  savings  in 
fuel  and  the  over-all  efficiency  gained  are  not  very  large 
either,   but  generally  worth  taking  advantage  of. 


Scheme  to  Prevent  Motor-Driven  Elevator  from 

Backing  Up  When  Service  Is  Interrupted 

It  has  been  found  that  accidents  often  occur  around 
electrically  operated  grain  elevators  when  the  power 
supply  is  interrupted  if  the  elevator  legs  are  not  prop- 
erly safeguarded.  The  legs  when  lifting  grain  carry 
full  buckets  on  one  side  of  the  belt  and  empty  buckets 
on  the  other.  Hence  there  may  be  as  much  as  2  tons 
difference  in  the  weight  supported  by  the  two  sides. 
Should  the  driving  power  be  interrupted,  this  weight, 


ELECTRICALLY  OPERATED  RATCHET  PAWL  TO  PREVENT  ELEVATOR 
LEGS    FROM    BACKING    UP 

acting  through  the  bucket-bearing  belt,  turns  the  con- 
veyor in  the  reverse  direction.  The  result  is  twofold. 
The  grain  in  the  buckets  is  emptied  into  the  pit  be- 
neath the  floor,  and  the  speed  of  the  conveyor,  which 
may  be  300  ft.  long,  is  apt  to  become  so  high  that  the 
driving  motor  will  be  wrecked  by  centrifugal  force. 

A  scheme  which  has  been  devised  by  Nels  Joleen  of 
the  Commonwealth  Edison  Company,  Chicago,  to  pre- 
vent grain-elevator  legs  from  backing  up  when  the 
energy  supply  is  interrupted  is  shown  in  the  accompany- 
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Ing  diagram,    in  the  sheave  over  which  tin-  bucket  eon 
veyor  turna  ■  ratchet  actuated  by  ■  no»voltage  rel< 
coil  la  placed.     As  soon  ae  the  energy  supply  to  the 
motor  la  Interrupted  the  coil,  which  la  fed  from  the 

motor    Circuit,    drops    (lie    ratchet     pawl    and    locks    the 

sheave  bo  thai  it  cannot  turn  backward.  When  the 
apply  is  re-established  and  the  motor  started 
again,  the  ratchet  becomea  Inoperative.  Thia  arrange- 
ment has  been  used  successfully  on  large  Chicago  grain 
elevators,  and  la  also  applicable  In  many  other  place 
where  bucket  elevators  are  operated. 


Voltage  Variations  That  Were  Traced  to  Loose 

Pulley  on  Generator 

By  E.  C.  Parham 

An  alternating-current  voltage  of  440  volts  provided 
for  power  purposes  is  not  a  convenient  voltage  for  in- 
candescent lighting,  but  where  such  a  voltage  is  avail- 
able it  is  customary  to  obtain  a  suitable  lighting  volt- 
age from  a  lower  tap  of  the  power  transformer  or  from 
a  separate  transformer  installed  for  lighting.  Where 
a  220-volt  circuit  is  available,  however,  even  if  the 
transformer  has  no  110-volt  tap  and  it  is  not  desirable 
to  install  another  transformer,  lighting  service  can 
be  supplied  from  the  power  transformer  by  using  220- 
volt  lamps,  for  example. 

The  speed  of  an  induction  motor  that  is  supplied  from 
a  service  the  frequency  of  which  varies  will  vary  pro- 
portionately. Also  variations  of  the  supply  voltage  will 
cause  motor-speed  variations  and  lamp-brilliancy  varia- 
tions that  may  be  too  great  to  be  tolerated.  As  an 
illustration  of  these  conditions,  supply-voltage  varia- 
tions caused  a  mill  operator  to  install  a  small  con- 
tinuous-current generator  the  voltage  of  which  could 
be  regulated.  The  generator  was  belt-driven  from  the 
shop  shafting,  which  was  driven  from  an  induction 
motor  operated  from  a  fluctuating  supply  voltage.  The 
operator  could  not,  of  course,  regulate  for  sudden  varia- 
tions incident  to  the  starting  of  a  heavy  motor  else- 
where on  the  service,  but  he  could  regulate  very  sat- 
isfactorily for  voltage  drops  due  to  the  heavier  loads 
incident  to  dark  days  or  to  the  approach  of  darkness 
at  night.  After  installing  the  belted  generator,  it  was 
started  and  brought  to  speed.  The  machine  built  its 
field  magnetism  in  a  normal  manner,  but  on  closing 
the  switch  that  controlled  the  lamps  on  the  generator 
floor  the  lights  were  observed  to  give  a  slight  flicker. 
They  were  brought  to  normal  brilliancy  by  means  of 
the  generator-field  rheostat,  and  normal  brilliancy  was 
maintained.  On  closing  the  switch  that  controlled  the 
lights  of  the  next  floor,  however,  the  brilliancy  of  all 
lamps  went  down  to  practically  nothing.  Considerable 
time  was  spent  in  trying  to  find  some  trouble  on  the 
circuit  that  was  controlled  by  the  switch  the  closing  of 
which  had  extinguished  the  lights,  and  more  time  was 
spent  in  trying  to  find  some  irregularity  in  the  gen- 
erator itself.  These  investigations  disclosed  nothing. 
Finally  a  machinist  noticed  that  the  generator  shaft  on 
the  pulley  end  was  hot  and  that  the  heat  increased 
toward  the  pulley,  whose  hub  was  very  hat. 

Further  investigation  along  these  lines  disclosed  that 
the  pulley  was  turning  a  great  deal  faster  than  the 
armature  shaft,  because  the  man  who  had  installed  the 
pulley  had  failed  to  install  its  key.  The  fit  between  the 
pulley  and  the  shaft  was  sufficient  to  carry  the  load  due 
to  the  lamps  controlled  by  the  first  switch  that  was 
closed,  but  it  was  not  sufficient  to  carry  the  load  that 
was  added  by  the  closing  of  the  second  switch.  As 
neither  the  pulley  bore  nor  the  shaft  seat  was  dam- 
aged, the  installing  of  the  key  eliminated  all  trouble. 


Booster  Arrangement  for   Lighting  Circuits 
By  K.  B.  Humpiirky 

It  sometime  happens,  when  a  utility  is  extending  its 
secondaries  in  a  rapidly  growing  residence  section,  that 
one  or  more  houses  are  so  far  away  from  the  distribut- 
ing transformer  that  the  line  drop  is  excessive.  The 
usual  remedy  for  such  a  condition  is  to  increase  the 
size  of  the  wire  or  else  to  parallel  it  with  another  of  the 
same  size.  This  method  is  wasteful  of  material  which 
might  be  better  used  on  some  other  part  of  the  system 
and  which   usually  has  to  be  taken   down   in  the  near 
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CONNECTIONS    OF    EXTRA    DISTRIBUTION    TRANSFORMER    TO 
COMPENSATE  FOR  DROP   IN   LIGHTING  CIRCUIT 

future.  A  simple  method  which  can  be  used  to  connect 
an  ordinary  commercial  type  of  transformer  is  shown 
in  the  accompanying  diagram.  In  all  small  plants  there 
is  usually  an  extra  transformer  or  so  which  may  be  used 
in  this  way,  and  as  soon  as  the  section  grows  so  that 
the  primaries  are  extended  a  transformer  is  on  the  job 
and  ready  to  be  connected  up  with  the  high-tension 
wires.  The  voltage  will  be  boosted  from  100  to  110 
with  a  ten-to-one  transformer,  or  from  100  to  120  with  a 
twenty-to-one  transformer.  The  actual  voltage  will  be 
slightly  less  than  the  figures  given  owing  to  the  drop 
in  the  transformer  itself.  This  is  not  a  very  efficient 
method  inasmuch  as  all  the  losses  are  present  as  in 
the  ordinary  transformer,  but  in  some  cases  it  has  been 
known  to  work  out  extremely  well.  Care  must  be  taken 
to  select  a  transformer  large  enough  to  handle  the  re- 
quired amount  of  energy. 


Reducing    Stoker   Troubles   by  Use   of   Bolts 

Small  Enough  to  Shear  When 

Stoker  Clogs 

To  overcome  the  breakage  of  stoker  gears  and  other 
important  parts  of  the  firing  equipment  resulting  from 
the  clogging  of  rams  through  poor  coal,  the  Worcester 
(Mass.)  Electric  Light  Company  has  reduced  the  diam- 
eter of  the  bolts  holding  the  bearing  caps  from  %  in. 
to  %  in.  This  reduction  in  the  strength  of  the  bolts 
of  about  30  per  cent  will  in  case  of  clogging  permit  the 
belts  to  shear  off  with  a  loud  snap,  thus  warning  the  op- 
erating force  of  the  trouble.  Immediate  steps  can  then 
be  taken  to  free  the  ram  of  the  solid  material  which 
has  accumulated  and  blocked  the  movement  of  the  fuel 
mass,  without  the  usual  damage  to  the  equipment.  The 
failure  of  the  bolts  requires  the  stoker  to  be  shut  down 
only  a  few  minutes  compared  with  half  a  day  under 
the  old  arrangement.  A  hole  drilled  in  the  tuyere  box 
also  facilitates  poking  clinkers  out  of  the  ram  cylinder. 
About  70  per  cent  of  the  difficulties  with  stokers  in  the 
company's  plant  arising  from  inferior  coal  have  been 
eliminated  by  the  reduction  in  bolt  diameter  above 
mentioned. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Wiring  Tenant  Houses   on   a  Rental 
Basis 

How  Several  Companies  Have  Provided  Electric  Lighting  for  the 

Occupants  of  Mill  Dwellings — Ultimate  Sale  of 

Installations  to  the  Landlords 

The  wiring  of  mill  tenements  on  a  rental  basis  has 
been  successfully  worked  out  by  several  Massachusetts 
central-station  companies.  The  Central  Massachusetts 
Electric  Company,  Ware  Electric  Company  and  North 


TENANT  HOUSES  IN  MASSACHUSETTS  WIRED  ON  A  RENTAL  BASIS 

Brookfield  Electric  Light  &  Power  Company  have  wired 
411  houses,  mostly  those  of  the  type  shown  in  the  ac- 
companying photograph,  the  tenant  or  owner  paying  15 
per  cent  per  annum  as  rental  of  the  equipment,  6  per 
cent  representing  interest  on  the  investment  and  9  per 
cent  depreciation.  The  total  investment  amounted  to 
$12,004,  or  an  average  of  $29.20  per  installation.  The 
contract  provides  that  default  in  any  monthly  payment 
may  be  a  cause  for  the  removal  of  the  equipment,  and 
that  the  tenant  or  owner  shall  keep  the  wiring  and  fix- 
tures insured  to  their  full  value,  and  will  pay  for  any 
damage  to  the  property. 

A  practical  means  of  securing  the  lighting  of  mill 
houses  has  been  devised  by  the  Central  Massachusetts 
Electric  Company,  Palmer,  Mass.,  of  which  H.  M.  Par- 
sons is  general  manager.  Arrangements  have  been 
made  with  local  wiring  contractors  to  wire  tenements 
with  an  average  of  six  outlets  at  a  flat  price  of  $30, 
including  fixtures.  The  installations  consist  of  a  three- 
light  shower  in  the  parlor,  a  two-light  shower  in  dining- 
room,  two  side  brackets  in  chambers,  a  single  drop  light 
in  the  kitchen,  and  one  light  in  the  cellar.  Twenty-five- 
watt  and  40-watt  tungsten  lamps  are  supplied  and  an 
electric  flatiron  is  given  to  the  tenant  as  a  premium. 

The  lighting  company  before  making  the  installation 
procures  a  contract  from  the  tenant  to  pay  15  per  cent 
per  year  for  the  use  of  the  equipment,  energy  being 
supplied  at  the  rate  of  15  cents  a  kilowatt-hour  net. 

After  the  installation  has  been  in  use  a  short  time, 
the  owner  is  approached  with  the  suggestion  that  he  buy 


the  equipment  and  recoup  himself  from  the  tenant 
through  a  slight  increase  in  rent,  amounting  in  the  case 
of  a  thirty-dollar  installation  to  38  cents  a  month.  This 
proposition  usually  appeals  to  the  owner,  and  the  light- 
ing company  is  able  to  use  the  funds  for  further  instal- 
lations, for  which  about  $6,000  is  regularly  employed. 
The  same  plan  has  been  put  into  effect  by  the  Worces- 
ter Suburban  Electric  Company,  which  also  installs 
motors  on  a  rental  basis.  The  State  of  Massachusetts 
has  operated  a  number  of  motors  at  its  asylum  at  Mon- 
son  in  driving  laundry  machinery  and  a  stone  crusher 
for  road  construction  on  the  grounds.  A  carpet  com- 
pany near  Worcester  has  aiso  rented  motors  amounting 
to  $2,600  in  value.  In  both  instances  the  purchase  of 
the  motors  resulted.  The  company  has  built  up  its  power 
load  to  a  total  of  3000  hp.,  and  equipment  supplied  on 
the  rental  basis  has  been  taken  out  in  only  two  instances. 


Chicago's  Huge  New  3000-Lamp  Electric  Flag 

The  Federal  Sign  System  (Electric),  Chicago,  has 
just  installed  on  the  large  roof -sign  frame  maintained 
by  the  Commonwealth  Edison  Company  on  its  Market 
Street  building,  Chicago,  what  is  probably  the  largest 
electric  flag  in  the  world.  This  representation  of  "Old 
Glory"  measures  56  ft.  in  length  by  54  ft.  in  height  over 
all.     The  staff  part  alone  is  2  ft.  wide,  and  each  star 


THE    56-FT.    ELECTRIC    FLAG    ON    THE    COMMONWEALTH    EDISON 
COMPANY'S    MARKET    STREET    BUILDING 

measures  2  ft.  across.  There  are  1155  sockets  in  the 
red  stripes,  1021  sockets  in  the  white  stripes,  396 
sockets  in  the  field  and  361  sockets  in  the  pole,  or  a  total 
of  2933  sockets  in  the  flag.  About  7000  ft.  of  wire — 
that  is,  something  more  than  a  mile  of  copper  con- 
ductor— was  used  in  wiring  this  sign.  Fifteen-watt 
tungsten  lamps  are  employed  in  the  display. 
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Selling  Electi  ic  Flags  by  Automobile    A  Method 

of  Reaching  Outlying  "Prosix .  t  .' 

The  Toledo  (Ohm i    Railway  A   Lighl  Company  has 

ti>  date  connected  to  its  linei  aboul  600  electric  lighted 

\     pointed  <>ut   In  ■  preceding  issue,  many  of 

these  flags  have  been  sold  to  outlying  factories,  itores, 

shops,  etc.     To  demonstrate  his  wares  to  prospective 


HOW    ONE   OF    THE    TOLEDO    SALESMEN    MOUNTED    AN    ELECTRIC 

FLAG  ON  HIS  AUTOMOBILE  WHEN  HE 

WENT   OFF   A-SELLING 

purchasers  who  had  not  access  to  the  downtown  district 
where  many  flags  were  already  connected  up  and  in 
operation,  one  enthusiastic  flag  salesman  mounted  an 
electric  flag  on  his  automobile.  Arriving  before  the  door 
of  his  "prospect,"  he  was  at  once  prepared  to  give  an 
actual  demonstration  of  his  flag  offer,  while  the  display 
itself  shone  forth  exactly  as  effectively  as  it  would  later 
appear  in  its  permanent  position  on  the  purchaser's 
building. 


Factory  Production  Increased  by  Electric 
Refrigeration 

By  the  installation  of  a  7.5-hp.  electrically  operated 
refrigerating  plant  at  the  factory  of  the  Whittemore 
Shoe  Polish  Company,  Cambridge,  Mass.,  it  became  pos- 
sible to  manufacture  blacking  every  working  day  in  the 
year,  according  to  a  statement  by  Mr.  Eugene  Carpenter 
of  Newton,  Mass.,  at  the  recent  "question-box"  conven- 
tion of  the  New  England  Section,  N.  E.  L.  A.  Before 
the  electric  refrigeration  service  was  provided  it  was 
necessary  on  certain  days,  when  the  polish  would  not 
harden,  to  dismiss  the  employees  of  the  factory  pending 
more  favorable  weather  conditions. 

At  Taunton,  Mass.,  the  output  of  another  factory  was 
doubled  by  the  installation  of  a  25-hp.  refrigeration 
plant.  Mr.  Carpenter  said  that  while  the  future  holds 
hope  for  thoroughly  satisfactory  domestic  applications 
of  motor-driven  ice-making  equipment  On  central  sta- 
tion circuits,  it  is  at  present  not  economical  to  install 
such  equipment  in  New  England  unless  1000  lb.  or  more 
of  ice-making  capacity  per  day  is  required,  at  a  rate  of, 
say,  5  cents  per  kilowatt-hour.  J.  E.  Gray,  Narragan- 
sett  Electric  Lighting  Company,  Providence,  R.  I.,  said 
that  all  the  principal  wholesale  beef  establishments  and 
a  number  of  markets  are  using  electric  refrigeration 
successfully  in  Providence,  central-station  energy  being 
employed. 


The  "Active-Room"  System  of  Rates 

A  Discussion  of  Some  of  the  Advantage8  "I  'he  Form  of  Schedule 
in  Use  in  Detroit,  K n  ...  .  City,  St.  Louis, 
Milwaukee  and  Minneapolis 
Fixed    elementl    in    the   COBt   Of   residence   service  are 

a  large  and  conl  rolling  factor  In  the  price  of  such  service 
to  the  customer,  was  one  of  the  points  emphasized  by 
\.  ( '.  Babson,  manager  of  the  Wisconsin  Gas  ft  Electric 
Company,  In  his  paper  on  residence-service  rates,  pre- 
Bented  before  the  recent  convention  of  the  Wisconsin 
Gas  ft   Electric  Association. 

Mr.  Babson  urged  that  the  rates  charged  should  have 
a  closer  relation  to  the  cost  of  furnishing  the  service, 
and  he  discussed  some  of  the  advantages  of  the  "active" 
or  counted-room  rate,  which  is  employed  in  a  number 
of  American  cities,  including  Detroit,  Kansas  City,  St. 
Louis,  Milwaukee  and  Minneapolis.  One  of  the  chief 
disadvantages  of  this  form  of  rate  is  that  it  requires 
numerous  rules  to  guide  its  applications,  some  of  these 
rules  being  difficult  to  explain  to  customers.  The  gen- 
eral advantages  of  the  counted-room  rate  system  were, 
however,  summarized  by  Mr.  Babson  as   follows : 

Does  Not  Penalize  Use  of  Appliances 

1.  The  counted-room  rate  does  not  penalize  the  use  of 
convenient  and  decorative  lamps,  nor  the  use  of  elec- 
trical appliances. 

2.  The  room  rate  does  not  require  frequent  inspec- 
tions of  customer's  premises.  The  number  of  rooms  in 
a  house  does  not  change,  unless  alterations  or  additions 
are  undertaken,  and  such  changes  may  be  observed  by 
external  inspection. 

3.  The  maximum  demand  of  a  residence  district  ap- 
pears to  be  more  nearly  a  function  of  the  number  of 
active  rooms  than  of  the  floor  area,  connected  load,  or 
number  of  outlets. 

4.  Service  which  is  limited  as  to  maximum  use  is 
never  as  desirable  as  service  which  can  be  used  when 
and  as  wanted.     The  room  rate  does  not  limit  use. 

Complete  Wiring  of  Dwelling  Encouraged 

5.  Instead  of  discouraging  the  complete  wiring  of  a 
house,  as  is  the  case  when  the  demand  element  is  based 
upon  number  of  Outlets,  the  complete  wiring  of  the  house 
is,  under  the  rooms  schedule,  encouraged. 

6.  The  room  rate  does  not  require  the  installation  of 
additional  expensive  metering  devices. 

7.  The  room  rate  is  superior  to  the  increment  or  block 
rate  because  it  equalizes  the  cost  of  service  as  between 
various  classes  of  customers,  and  gives  every  customer 
the  same  opportunity  to  secure  lower  unit  rates  by  im- 
provement of  load  factor.  Under  the  room  rate,  the 
quantity  of  energy  required  to  be  used  at  the  primary 
rate  is  proportionately  larger  in  large  homes  than  in 
workmen's  cottages.  Both  pay  a  demand  charge  in 
proportion  to  the  cost  to  serve.  Under  this  rate,  unless 
the  use  of  light  is  unusually  economical,  energy  con- 
sumed by  appliances  is  automatically  charged  for  on 
the  secondary  step.  Increment  or  block  rates  by  their 
very  nature  fail  to  encourage  use  of  the  service  beyond 
the  minimum  amount  necessary  for  the  customer's 
needs,  and  do  not,  therefore,  promote  better  load  factor. 

Bills  More  Nearly  Constant  Throughout  Year 

8.  Under  the  active-room  schedule  the  amount  of 
energy  to  be  paid  for  at  the  primary  rate  remains  con- 
stant and  does  not  change  with  a  change  in  the  rated 
capacity  of  the  connected  load  resulting  from  the  use  of 
lamps  of  high  efficiency  or  the  addition  of  appliances. 
An  increase  in  consumption  such  as  is  caused  by  the 
dark  hours  of  the  fall  and  winter  months  does  not  cause 
a  proportionate  increase  in  the  bill,  nor  does  such  in- 
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creased  consumption  cause  a  proportionate  increase  in 
unit  cost  of  service.  The  charge  for  service  is  stabilized 
and  the  likelihood  of  complaint  is  lessened.  The  rate 
encourages  better  illumination  and  higher  intensities. 

9.  By  proper  design  and  selection  of  constants  the 
active-room  rate  will  provide  in  the  charge  for  energy 
paid  for  at  the  primary  step,  for  all  customers'  costs 
incident  to  adding  the  customer  to  the  system,  and  like- 
wise the  demand  costs  proportional  to  the  demand. 
Such  a  rate  will  continue  to  provide  the  revenue  to  meet 
the  costs,  notwithstanding  changes  in  the  efficiency  of 
energy-consuming  devices. 

In  Minneapolis,  said  Mr.  Babson,  a  room  rate  in  1912 
superseded  a  load-factor  rate  based  upon  connected  load, 
with  the  results  shown  in  the  accompanying  table. 

TABLE  SHOWING  EFFECT  OF  CHANGE  TO  "COUNTED 
ROOM"  RATE  AT  MINNEAPOLIS 

Con-     Counted  In-  De- 
nected  Room  crease,     crease. 
Load  Rate,  Rate,  in  Per      in  Per 
1912  1915  Cent         Cent 
Number   consumers    (average).        8,756  18,961  116.0 
Connected  load    (average),  kw.          1.32  0.7  ....        47.0 
Annual    consumption    per    con- 
sumer, kw.-hr 315  285.6         9.3 

Average     annual     use     of    con- 
nected load,  hours 238  407  71.4 

Average    income    per    kilowatt- 
hour $.0963  $.0781  ...        19.0 

Average  annual  income  per  con- 
nected kilowatt $22.88  $32.11  39.0 


What  It  Costs  to  Operate  an  Industrial  Electric 

Truck 

Clarence  E.  Ogden  of  the  Walker  Vehicle  Company, 
Chicago,  in  speaking  on  the  electric  industrial  truck  be- 
fore the  new-business  co-operation  committee  of  the 
Ohio  Electric  Light  Association  at  Springfield  on  March 
15,  said  the  total  operating  cost  of  one  of  these  electric 
industrial  trucks  is  approximately  $1  per  day,  divided 
as  follows: 

Depreciation  at  10  per  cent 34  cents 

Interest  at  6  per  cent 15  cents 

Tire   renewals 14  cents 

Battery  renewals,  lead  cells 40  cents 

Battery  renewals,   nickel-iron   cells 28  cents 

Electric  energy  at  4  cents 20  cents 

Repairs  at  $10  per  year .    4  cents 

These  figures  were  based  on  300  days  per  year  use 
of  the  truck.  The  electric  industrial  truck  referred  to 
in  Mr.  Ogden's  paper  is  considered  the  successor  to  the 
hand  truck,  and  has  found  a  wide  field  of  usefulness  in 
railway  terminals,  on  wharves  and  in  many  industries 
where  the  rapid  transportation  of  boxes  and  packages 
is  necessary. 


"Washday"   and  Electric-Washer  Advertising 

In  connection  with  a  recent  demonstration  and  sale 
of  electric  washing  machines,  a  Middle  West  dealer 
demonstrated  the  value  of  local  newspaper  and  circular 
advertising  to  interest  his  prospective  customers,  when 
properly  timed  so  as  to  find  the  addressees  in  a  receptive 
mood.  Circulars  and  circular  letters  were  mailed  to 
reach  the  "prospects"  on  Monday,  which  was  the  usual 
"washday"  in  the  vicinity,  the  delivery  of  this  mail 
matter  being,  moreover,  so  timed  that  the  housewife 
would  receive  her  circular  in  the  afternoon.  When  the 
selling  arguments  of  the  labor-saving  washer  were  thus 
read  after  a  hard  day's  work  over  the  washtub,  they 
did  not  fail  to  receive  sympathetic  attention.  The  same 
idea  was  also  taken  advantage  of  in  planning  news- 
paper advertising  during  the  campaign,  and  it  was 
found,  for  example,  that  a  washer  "ad"  in  the  Monday 
evening  paper  brought  more  results  than  the  same  copy 
used  on  Friday  morning. 


Flood-Lighting  Rushes  Building  Construction 

at  Champaign,  111. 

A  store  building  which  will  occupy  a  space  132  ft. 
square  on  one  of  Champaign's  business  streets  will  be 
ready  for  its  tenants  in  July  as  a  result  of  the  fact  that 
flood-lighting  is  being  used  to  help  the  night  force  at 
work.     On  two  corners  of  the  132-ft.  square  space  500- 


FLOOD  LAMPS  ON  WALL  AND  ON  20-FT.  POLE,  USED  TO  EXPEDITE 
CONSTRUCTION    WORK 

watt  projectors  are  mounted  on  20-ft.  poles.  These 
lamps  supply  the  greater  part  of  all  of  the  light.  But 
at  one  side  of  the  excavation  three  other  lamps  are  in- 
stalled on  an  adjacent  brick  building.  For  reflectors 
these  lamps  were  hooded  with  common  tin  pans  as  a 
temporary  emergency  measure.  The  use  of  the  pans  as 
substitutes  for  reflectors  did  not  prove  a  great  success, 
however,  for  they  soon  became  coated  with  rust  and  lost 
their  reflecting  surfaces. 


A  Fifty-Day  House-Wiring  Effort  at  Providence, 

R.  I.,  Coupled  with  a  Nine-Day 

Sale  of  Lamps 

The  Narragansett  Electric  Lighting  Company  of 
Providence,  R.  I.,  conducted  a  fifty-day  house-wiring 
"drive"  last  year,  which  resulted  in  the  addition  of  427 
new  customers  to  the  system,  with  a  connected  load  of 
about  458  kw.,  representing  an  estimated  annual  in- 
crease in  revenue  of  $5,124.  The  average  investment 
per  contract  was  $106.46.  Circular  letters  describing 
the  wiring  proposition  were  sent  to  3500  property 
owners  not  using  electric  service,  accompanied  by  a  re- 
turn post  card.  One  salesman  took  seventy-five  con- 
tracts, another  took  fifty-seven,  another  fifty-two,  and 
three  between  thirty  and  forty  each. 

Overlapping  the  company's  efforts  on  the  house-wiring 
campaign  was  a  special  reduction  sale  of  lamps  during 
a  nine-day  period.  Because  of  the  volume  of  other  work 
this  sale  was  conducted  along  somewhat  different  lines 
from  those  of  a  year  before.  Instead  of  depending  en- 
tirely upon  the  efforts  of  the  company's  own  men,  coupled 
with  newspaper  announcements,  the  company  circu- 
larized its  22,000  customers,  presenting  a  personal  ap- 
peal for  business  and  emphasizing  primarily  the  25  per 
cent  reduction  allowed  on  all  sizes  of  lamps  from  25 
watts  to  1000  watts  inclusive.  Each  customer  received 
a  self-addressed  return  envelope  and  a  blotter. 
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dir«  i  i«-  ipon  n  .  calling  for  iboul 
il  a  total  coti  oi  11,908.91.  Ww  total  lamp 
during  tin-  ii i ii.-  days,  winch  Included  those  dii 
tributed  .<  a  result  of  telephone  <>r  personal  calls,  wa 
10,609  a  large  percentage  of  ths  responses  came  from 
residential  customers,  and  Invariable  10  watt  or  80  watt 
lamp  nrert  purchased,  whereas  s  year  ego  the  lises 
below  !<•  watts  were  mors  In  demand. 


Electric  Heating-Pad  Comforts  for  the  Sick 

During  s  recent  sale  of  electric  heating  pads  one  of 

the  large  display  windows  of  the  United  Electric  Shop, 

New  York  City,  was  trimmed  to  show  the  applications 
of  electricity  In  the  Sick  room.  The  display,  in  addition 
to  calling  attention  to  the  many  and  efficient  uses  of 
the  electric  pad,  also  emphasized  the  usefulness  of  elec- 
tric vibrators,  radiators,  toasters  and  grills,  showing 
how  toast   and  other  food  mieht   lie  prepared  at  the  side 


HEATING    PADS,    TOASTERS,    STOVES,    HEATERS    AND    STERILIZERS 

WERE  SHOWN  IN  THIS  DISPLAY  OF  ELECTRIC  CONVENIENCES 

FOR    THE    SICK    ROOM 

of  the  sick  bed.  Electric  sterilizers,  immersion  heaters. 
egg  boilers  and  disk  stoves  were  also  exhibited.  With 
the  co-operation  of  a  neighboring  druggist,  this  display 
was  carried  out  even  to  the  detail  of  showing  a  quantity 
of  drugs,  bandages,  surgical  instruments  and  miscel- 
laneous sick-room  requisites,  and  illustrating  the  simpli- 
fication of  the  processes  by  the  the  use  of  electricity. 


Forestalling  Complaints  Before  the  Bills  Go  Out 

Cards  that  come  from  the  meter  readers  of  the  Co- 
lumbus (Ohio)  Railway,  Power  &  Light  Company  carry- 
ing the  latest  readings  of  customers'  meters,  pass 
through  what  is  known  as  the  load-curve  department  on 
their  way  to  the  billing  department.  It  is  the  duty  of 
the  load-curve  department  to  scrutinize  these  cards 
carefully  to  determine  whether  any_  customer's  bill 
seems  unduly  high.  Cards  on  which  the  reading  ap- 
pears "suspicious"  are  held  in  the  load-curve  depart- 
ment until  it  can  be  determined  definitely  that  the  high 
charges  are  correct.  When  bills  for  these  charges  are 
sent  out  the  entire  record  of  investigations  and  tests, 
made  on  the  premises  of  customers  whose  bills  were 
seemingly  high,  is  turned  over  to  the  complaint  depart- 
ment. Then  if  a  controversy  arises  the  man  handling 
the  case  has  all  data  at  hand  with  which  to  effect  a  def- 
inite and  fair  settlement  of  the  case. 


Pittsfield  Advertises   Its  Typical  Installations 

to  Wire  More 

The  spirit  of  the  campaign  that  is  being  energetically 
waged  in  Pittsfleld,  Mass.,  to  win  new  residence  cus- 
tomers for  the  Pittsfleld  Electric  Company  is  well  seen 
in  the  accompanying  half-page  house-wiring  advertise- 


Wire    Your    House    For    Electric    Service 

-:-        NOW    $57.98        -:- 


«  -  ».-.  W  tmmm   KM 


ImdCm,  m, 


Total  Cost  $64.48      Our  Cost  Until  May  First  $57.98 

H.85  with  order-Balance  in  eleven  coniecutive  monthly  payment!  of  HJI3 

W«,-.U-. «<_„il._U-«.JJ«v.-™..  Omxn.;mMm^mi.r'm»im^mt^tmt^..m..m.t  W»v»*wW—  pa 
uv  »  *l»^  *«*-'•  n.  b*  hab«uJ  Wpw.  m4  ».  MM.  .  JwW.  tiiiitilt  mm  ...  W  mU.  ~ .  mwirm»,  ■  m*mmt 
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THE    EQUIPMENT    OFFER    OF    THE    PITTSFIELD    COMPANY    AS 
ADVERTISED   IN    THE   LOCAL   NEWSPAPERS 

ment,  which  appeared  in  the  Pittsfield  Daily  News. 
Every  effort  is  made  to  establish  a  contact  as  closely  as 
possible  between  the  "prospect"  not  yet  secured  and  the 
man  whose  home  has  recently  been  wired.  Recognizing 
that  the  picture  of  a  house  already  wired  for  a  stated 
amount  of  money  carries  to  the  average  reader  a  far 


If  This  Main  Can  Have  Electric  Service, 
Why  Not  You?  


Thi«  Home  Was  Wired  for 

Electric  Service  at  a 

Cost  of 

$45.£ 

How  Much  Will  It  Co«t  You 

to  Have  Your  House 

Wired? 

MAKES  A  GOOD  START. 


If  Mr.  Halford  Had  Takvsn   Ad- 
vantage of  Our  Easy  Payment 
Plan  He  Could  Han  Payed 
For  It  aa  Follows: 

$3.77  With  Order 

—AND— 

BALANCE  $3.77 

For  Eleven    Consecutive 
Months  Until  Paid  For. 


WE  ARE  GLAD  TO  SUBMIT  AN  ESTIMATE  WITHOUT 
OBLIGATION  ON  YOUR  PART. 


PITTSFIELD   ELECTRIC  COMPANY 

TELEPHONE     947.  
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A  PICTURE  OF  A  HOUSE  THAT  HAS  BEEN  EQUIPPED   MAKES  THE 

HOUSE-WIRING    OFFER     MORE    TANGIBLE    TO     THE 

INTERESTED    "PROSPECT" 

more  definite  impression  of  the  actual  cost  of  wiring 
than  any  possible  schedule  of  prices,  this  method  has 
been  followed  consistently  through  the  campaign  and 
with  never-failing  good  results.  For  while  a  price 
schedule  is  abstract  and  indefinite,  the  typical  house  is 
not — and  hence  the  power  of  its  influence  as  an  adver- 
tisement. 


Securing  Prospective  House-Wiring  Customers 

at  $1  Each 

The  Sandusky  (Ohio)  Gas  &  Electric  Company,  dur- 
ing "Wire-Your-Home"  month,  is  giving  a  carton  of 
tungsten  lamps  or  $1  cash  for  each  name  of  a  prospec- 
tive customer  if  the  prospect  can  be  made  a  customer 
within  thirty  days.  If  two  or  more  persons  turn  in 
the  name  of  the  same  prospective  customer  the  first  to 
turn  in  the  name  receives  the  prize.  E.  A.  Beckstein, 
manager  of  the  company,  in  commenting  on  the  plan 
declared  that  it  looked  very  promising  to  him.  "For," 
said  he,  "if  the  company  can  secure  500  live  prospective 
customers  for  $500  I  shall  consider  the  investment  a 
good  one." 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Fundamental  Magnetic  Laws 

The  Kennelly  Reluctivity  Equation  and  the  Steinmetz  Hysteresis 

Law    Declared   to   Be   Exact— Apparent    Discrepancies 

Explained  by  Non-Homogeneity  of  the  Material — ■ 

Properties  of  Silicon   Steel 

PROBABLY  the  two  most  valuable  magnetic  laws 
which  we  have  to-day  are  the  reluctivity  equation 
of  Dr.  A.  E.  Kennelly,  which  is  a  modified  form  of 
Frblich's  equation,  and  the  1.6  law  of  Dr.  C.  P.  Stein- 
metz. These  two  laws  give  us  our  best  method  of  at- 
tack on  magnetic  problems.  A  considerable  number  of 
test  results  has  been  obtained  and  much  literature  writ- 
ten attempting  to  show  apparent  inconsistencies  in  these 
laws,  especially  referring  to  the  latter. 

In  a  very  interesting  paper  presented  at  a  joint  meet- 
ing of  the  Philadelphia  section  of  the  American  Insti- 
tute of  Electrical  Engineers  and  the  Franklin  Institute, 
Mr.  John  D.  Ball  of  the  General  Electric  Company  dis- 
cusses in  considerable  detail  the  apparent  deviations 
from  these  laws  and  shows  that  they  may  be  explained 
by  the  fact  that  they  are  due  to  lack  of  homogeneity  of 
the  materials  tested.  The  idea  was  investigated  with 
special  reference  to  silicon  steel  since  the  deviations 
from  the  laws  are  most  noticeable  in  this  commercially 
important  material;  it  is  shown  that  these  deviations 
are  explained  if  the  material  under  test  is  considered  as 
what  it  really  is,  a  combination  of  two  materials,  namely, 
silicon  steel  and  scale. 

The  reluctivity  law  of  Dr.  Kennelly  states  that  for 
magnetic  materials  the  reluctivity  (which  is  the  recipro- 
cal of  the  permeability  when  plotted  against  the  mag- 
netizing force  H,  gives  a  curve  which,  from  minimum 
reluctivity  upwards,  approximates  a  straight  line  over 
a  wide  range  of  values.  However,  as  pointed  out  by 
Dr.  Kennelly,  we  find  in  most  cases  that  the  curve  is 
not  a  straight  line,  but  rather  two  straight  lines  joined 
by  a  sharp,  decided  bend.  According  to  Ball's  theory 
the  change  from  one  straight  line  to  another  straight 
line  indicates  that  the  test  sample  represents  two  mag- 
netic materials,  one  of  which  takes  most  of  the  flux  first, 
and  the  other  carries  the  additional  flux  after  the  first 
is  presumably  saturated,  or  the  permeability  of  the  sec- 
ond part  begins  to  increase  much  more  rapidly  than  in 
the  first. 

The  Steinmetz  hysteresis  law  states  that  h  =  r\B'6 
wherein  h  =  the  hysteresis  loss  per  cycle  in  ergs  per 
cm.8  and  B  =  the  maximum  induction  and  t]  =  a  numeri- 
cal coefficient  depending  upon  the  material.  According 
to  this  law  the  relation  between  log  h  and  log  B  should 
be  represented  by  a  straight  line.  For  practically  pure 
nickel  this  holds  true,  but  for  a  typical  silicon  steel  it 
does  not  hold  exactly  true,  as  shown  in  Fig.  1.  The 
solid  curve  represents  the  observed  data,  and  the  dotted 
continuation  of  the  straight  line  shows  what  results 
might  be  expected  if  the  law  were  absolutely  correct.  If 
we  assume  that  the  1.6th  power  law  holds,  we  see  that 
to  about  B  =  10,000  the  flux  enters  a  material  of  cer- 
tain characteristics,  but  beyond  that  point  the  more  ap- 
preciable amount  of  the  flux  is  going  through  some  mag- 
netically harder  material  characterized  by  greater  re- 
luctivity and  a  higher  value  of  t\. 

The  most  prominent  deviations  from  the  reluctivity 


and  hysteresis  laws  do  not  occur  at  the  same  value  of 
the  magnetizing  forces,  nor  would  it  be  expected.  The 
bend  of  the  reluctivity  curve  would  be  predicted  at  a 
value  of  H  where  one  material  approaches  the  saturation 
value.  The  rapid  increase  of  the  hysteresis  loss  would 
occur  at  a  point  where  the  permeability  of  the  harder 
material  (which  is  characterized  by  the  greater  value 
of  7))  increases  at  a  more  rapid  rate  than  the  permeabil- 
ity of  the  softer  metal.  This  change  would  be  expected 
at  about  the  value  of  H,  where  the  softer  material 
reaches  maximum  permeability,  although  not  necessarily 
at  this  point.  Beyond  this,  additional  H  gives  less  rel- 
ative increase  of  induction,  while  the  relative  induction 
in  the  second  material  continues  to  increase  until  its 
permeability  is  a  maximum,  which  occurs  at  a  much 
higher  value  of  H. 

To  test  this  theory  further  the  two  different  magnetic 
materials  of  which  typical  silicon  steel  consists  must  be 
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FIG.    1 — DISCREPANCIES    FROM    THE    HYSTERESIS    LOSS    LAW    FOR 
SILICON  STEEL 

defined  and  investigated  separately.  These  are  silicon 
steel  itself  and  the  scale  which  is  formed  when  the  steel 
is  heated  and  the  exposed  surfaces  combine  chemically 
with  the  surrounding  gases.  The  author,  therefore,  in- 
vestigates separately  the  properties  of  the  silicon  steel 
and  the  scale.  While  for  the  detailed  data  the  reader 
must  be  referred  to  the  original  paper,  the  chief  results 
of  the  magnetic  tests  of  the  scale  alone  shows  that  the 
loss  in  the  scale  itself  apparently  follows  the  Steinmetz 
law  and  that  from  maximum  permeability  the  reluc- 
tivity curve  of  the  scale  is  practically  a  straight  line. 

On  the  basis  of  the  characteristic  figures  determined 
for  silicon  steel  proper  and  for  the  scale,  the  author 
shows  that  the  magnetic  behavior  of  commercial  silicor 
steel  is  explained  if  the  latter  is  considered  as  a  system 
of  steel  with  10  to  20  per  cent  of  scale.  This  represents 
the  facts. 

In  order  to  test  the  theory  still  further,  tests  were 
made  of  two  materials  as  nearly  pure  as  could  be  ob- 
tained. A  solid  ring  of  iron  and  a  solid  ring  of  cobalt 
were  selected,  and  tested  separately  as  well  as  together. 
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The  results  "i  the  hysteresis  t «-^t  are  shown  In  Fig.  '-. 
The  iron  and  the  cobalt  separately  follow  the  Steinmetz 

law  exactly(  but   the  two  materials  tested  together  show 

the  characteristic  deviations  from  the  law.    The  evidence 
Beems  'conclusive. 

ie  Investigations  were  also  made  on  the  hysteresis 

loss  under  unsy  mniet  neal  loops  and  the  following  Inter 
46 
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FIG.     2 — CURVES     SHOWING    THE     HYSTERESIS     LAW     FOR     IRON, 
COBALT,  AND  THEIR  COMBINATION 

esting  deductions  were  obtained.  The  hysteresis  loss  in 
an  unsymmetrical  loop  is  greater  than  the  loss  in  a  sym- 
metrical loop  of  the  same  difference  of  limiting  value  of 
flux.  Within  the  limits  of  the  tests,  the  losses  of  loops 
having  the  same  difference  of  limiting  values  of  flux 
were  found  to  increase  with  a  definite  power  of  the  av- 
erage or  mean  flux  density.  The  increased  loss  as  a 
definite  power  of  the  mean  flux  density  was  found  to  be 
the  same  for  any  difference  of  limiting  flux  values  or 
range  of  the  loops.  With  any  given  value  of  mean  den- 
sity the  increased  losses  with  increased  range  were 
found  to  increase  as  definite  power  of  the  range,  irre- 
spective of  the  mean  value  of  density. 


Generators,  Motors  and  Transformers 

Wave  Shapes  of  Alternators. — A.  E.  Clayton. — The 
conclusion  of  his  fully-illustrated  paper  on  the  wave 
shapes  obtaining  with  alternating-current  generators 
working  under  steady  short-circuit  conditions.  The  pa- 
per deals  in  detail  with  the  action  of  single-phase  and 
polyphase  alternators,  and  both  salient-pole  and  cylin- 
drical-field alternators  are  considered. — London  Electri- 
cian, March  3,  1916. 

Alternating-Current  Commutator  Machines. — Alfred 
Winkler. — A  mathematical  article  illustrated  by  dia- 
grams in  which  the  author  applies  the  theory  of  local 
and  concatenated  stray  fluxes  to  the  development  of  vec- 
tor diagrams  for  commutator  machines..  Two  examples 
are  treated,  namely,  the  three-phase  induction  motor 
with  the  rotor  short-circuited  over  a  commutator,  and 
the  repulsion  motor  with  armature  excitation. — Elek.  u. 
Masch.  (Vienna),  Jan.  2,  1916. 

Direct-Current  Armatures. — F.  Leyerer. — An  illus- 
trated English  translation  in  abstract  of  his  recent  Ger- 
man paper  on  methods  of  chord  winding  for  continuous- 
current  armatures. — London  Electrician,  March  3,  1916. 

Transformer  Design. — F.  Niethammer. — The  authdr 
summarizes  the  exact  formulas  for  the  calculation  of 


the  additional  losses  due  to  eddy-currents  in  transformer 

copper,  for  comparison  with  the  approximate  formulas 

Of    Vidmar.      EUk.   U,   Match.    I  Vienna),    Dee.    1'.),    L915. 
Installations,  Systems  and  Appliances 

Electricity  Supply  in  the  British  Colonies. — The  an- 
nual tahles  of  the  electricity  supply  in  the  British  Col- 
onies giving  data  on  1 98  electric  supply  stations  and 
twenty  tramway  stations.  For  each  station  data  are 
given  in  sixteen  columns  on  history,  equipment,  dis- 
tribution system,  rates,  etc.  There  is  also  an  editorial 
on  the  subject.  The  British  colonial  supply  stations  in- 
clude the  Canadian  Falls  of  Niagara,  with  an  aggregate 
plant  capacity  of  300,000  kw.,  Montreal  and  Shawinigan 
with  204,000  kw.,  The  Hydro-Electric  Commission  of 
Ontario  with  179,675  kw.,  Vancouver  126,000  kw.,  Ham- 
ilton 53,000  kw.,  Winnipeg  51,600  kw.,  and  Victoria 
(B.  C.)  with  22,000  kw.  In  the  Australian  Common- 
wealth considerable  expansion  is  also  noticeable.  In 
Victoria,  which  is  perhaps  the  most  highly  developed  of 
the  States  from  the  electrical  point  of  view,  the  sum 
of  over  $15,000,000  has  been  spent  on  electricity  sup- 
ply works  alone,  in  addition  to  plants  for  electric  tram- 
ways and  railways,  mines  and  collieries.  Numerous 
small  stations  are  springing  up  in  the  British  colonies 
working  by  means  of  oil  engines  or  oil  plant.  Attention 
is  called  to  the  diversity  in  the  frequencies  used.  There 
are  such  frequencies  as  40,  45,  48,  50,  60,  66,  76,  83,  125 
and  133,  apart  from  the  commonly-adopted  frequencies 
of  50  and  60.  In  regard  to  tariffs,  those  based  on  floor 
area  find  favor  with  some  undertakings.  Thus,  at  Lon- 
don (Ontario)  a  floor  space  charge  of  3  cents  per  100 
sq.  ft.  of  floor  area  is  made.  For  this  purpose  outside 
dimensions  are  taken,  omitting  bay  windows  and  similar 
projections.  The  area  derived  from  such  dimensions 
multiplied  by  the  number  of  floors  and  reduced  by  10 
per  cent  gives  the  net  area.  The  charge  for  energy  is 
at  the  rate  of  2  cents  per  kilowatt-hour  up  to  an  amount 
equal  to  4-kw.-hr.  per  100  sq.  ft.  for  the  first  1000  sq. 
ft.  and  3  kw.-hr.  for  each  additional  100  sq.  ft.  of  floor 
area  charged,  and  1  cent  per  kilowatt-hour  for  all  addi- 
tional consumption  per  month.  "In  the  past  a  great 
deal  of  German  and  American  plant  has  been  used  in 
the  various  supply  undertakings,  but  there  is  now  a 
reaction  in  favor  of  British  goods,  especially  in  Aus- 
tralia." There  is  also  a  table  of  fifty  "foreign"  tram- 
way stations  chiefly  in  South  America. — London  Elec- 
trician, March  3,  1916. 

Electromagnetic  Separation. — E.  F.  Russ. — A  review 
of  the  development  of  electromagnetic  separation  with 
special  reference  to  the  Wetherill  separator.  Tables  are 
given  showing  the  properties  of  paramagnetic  elements 
and  of  diamagnetic  elments  as  well  as  a  list  of  various 
mixtures  of  minerals  which  can  be  treated  successfully 
by  electromagnetic  separation. — Helios,  Jan.  2,  1916. 

Units,  Measurements  and  Instruments 

Permeameter  for  Straight  Bars.— Robert  Beattie. — 
The  author  agrees  with  Campbell  and  Dye  that  for  cer- 
tain tests  the  simplest  method  of  determining  H  is  to 
withdraw  or  reverse  a  small  search  coil  placed  along- 
side the  bar  at  its  center.  The  author  first  constructed 
a  permeameter  on  the  withdrawable-search-coil  plan  for 
the  ballistic  testing  of  straight  steel  rods  for  retentivity 
and  coercive  force.  The  magnetizing  coil  is  in  two 
parts  (MM,  Fig.  3),  separated  by  a  gap  G,  to  allow  of 
the  introduction  and  withdrawal  of  a  narrow  H  search 
coil.  This  search  coil  is  either  U-shaped  or  V-shaped, 
according  as  the  test  bar  is  round  or  square,  and  is 
placed  astride  the  bar  at  its  center  in  the  manner  shown 
in  the  illustration.  The  B  coil,  as  usual,  embraces  the 
bar  at  its  center,  or  is  wound  in  two  sections  displaced 
a  little  to  either  side  of  the  center.     To  insure  that  the 
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field  in  which  the  H  coil  lies  is  as  uniform  as  possible 
in  a  radial  direction,  the  inside  diameter  of  the  mag- 
netizing coil  is  made  considerably  greater  than  the 
diameter  of  the  test  bar.  The  uniformity  of  the  mag- 
netizing field  is  disturbed  near  the  gap.  One  merit  of 
the  search  coil  method  of  measuring  H,  however,  is  that 
the  magnetizing  field  need  not  be  uniform  except  in  the 

immediate  neighborhood 
of  the  B  and  H  coils.  The 
curves  of  Fig.  4,  moreover, 
show  that  it  is  possible  to 
have  a  gap  sufficiently 
wide  to  admit  a  narrow 
search  coil  and  yet  leave 
the  field  substantially  uni- 
form over  a  length  of 
from  y±  to  %  in.  at  the 
center  of  the  test  bar. 
Fig.  4  represents  the  va- 
riation of  the  applied  field 
— that  is,  the  field  due 
to  the  magnetizing  coil  alone;  but  as  the  test  bar 
in  the  apparatus  is  fairly  long  the  true  or  resultant 
field  in  which  demagnetizing  actions  are  taken  into 
account  is  not  likely  to  be  much  less  uniform  near 
the  center  of  the  bar.  If  desired,  the  region  of  uniform 
H  can  be  extended  by  the  use  of  properly  adjusted  com- 
pensating coils,  CC,  in  series  with  the  coils  MM.  The 
effect  of  these  compensating  coils  in  levelling  up  the 
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FIG.  3 — PERMEAMETER 
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field  is  seen  in  Fig.  5.  It  should  be  possible  by  the 
proper  spacing  of  several  such  compensating  coils,  or 
by  varying  the  winding  depth  of  the  main  coils,  MM, 
from  point  to  point,  completely  to  annul  the  disturbing 
effect  of  the  gap  and  to  secure  a  practically  uniform 
applied  field  over  a  large  fraction  of  the  length  of  the 
bar.  An  objection  to  the  search  coil  method  of  measur- 
ing H  is  that  it  reavels  the  magnetic  properties  of  the 

2-7 


^ 

?-ft 

O  a: 

£* 

25 

»=•> 

2-4 

•l-  a 

*"« 

23 

5; 

22 

GsprV. 

Gap -it. 

\ 

2       15      1      0-5      0     05      1       1-5      2 
FIG.   5 — EFFECT  OF  COMPENSATING  COILS 

specimen  at  one  section  only.  To  get  an  average  result 
a  test  bar  a  few  inches  longer  than  is  necessary  should 
be  used,  and  measurements  made  at  several  different 
cross-sections  by  sliding  the  test  bar  along  V2  in.  or  so 
between  successive  tests.  In  all  but  specially  accurate 
tests  a  fluxmeter  may  be  used  in  the  B  coil  circuit  with 
advantage.  The  procedure  in  determining  the  residual 
induction  B,  and  the  coercive  force  Hc  is  then  greatly 


simplified.  Reversing  the  maximum  magnetizing  cur- 
rent with  the  fluxmeter  shunted  so  as  to  reduce  its 
sensitiveness  to  one-half  gives  Bmaw.  The  shunt  is  then 
removed  and  the  magnetizing  coil  circuit  broken.  The 
remaining  deflection  measures  Br,  subject,  of  course,  to 
correction  for  any  small  demagnetizing  force  that  may 
exist.  Finally,  the  magnetizing  current  is  reversed  and 
gradually  increased  till  the  fluxmeter  returns  to  its  ini- 
tial position,  when  the  H  coil  is  withdrawn  and  the  re- 
sulting throw  measures  Hc. — London  Electrician,  March 
3,  1916. 

Magnetic  Tests  of  Ring-Formed  Samples — Edy  Ve- 
LANDER. — If  in  the  determination  of  magnetization 
curves  by  the  ballistic  galvanometer  method  an  iron 
ring  is  used,  the  magnetic  field  intensity  is  not  dis- 
tributed uniformly  over  the  cross-section  of  the  ring. 
This  is  a  source  of  error  which  depends  not  only  on  the 
form  of  the  cross-section  and  the  dimensions  but  also 
on  the  properties  of  the  magnetization  curve  of  the  ma- 
terial at  the  point  in  question.  Niethammer  has  given 
a  correction  formula  according  to  which  the  measured 
mean  induction  corresponds  to  the  field  intensity  at  a 
distance  from  the  center  axle  of  the  ring  equal  not  to 
the  arithmetic  mean  but  to  the  "harmonic  mean"  of 
the  outer  and  inner  radii  from  the  ring  axle.  The  pres- 
ent author  shows  that  this  formula  often  gives  correc- 
tions which  are  twice  too  large.  At  least  for  dynamo 
iron  sheets  and  for  inductions  above  the  bending  point 
of  the  B-H  curve,  this  correction  may  cause  an  error  of 
the  opposite  sign  and  even  greater  than  those  errors 
which  it  was  to  correct. — Elek.  u.  Masch.  (Vienna) 
Jan.  2,  1916. 

Measuring  Electric  Currents  by  Their  Heating  Ef- 
fect.— S.  Leroy  Brown. — A  brief  abstract  of  an  Ameri- 
can Physical  Society  paper  the  object  of  which  is  to 
give  a  description  of  a  substitute  for  the  hot-wire  am- 
meter and  describe  its  use.  The  essential  feature  of 
this  instrument  is  a  small  coil  of  fine  wire  which  sur- 
rounds the  element  of  a  sensitive  resistance  ther- 
mometer. This  element  may  be  a  thin  layer  of  lead 
oxide  between  two  wires.  These  two  wires  are  joined 
together  in  a  molten  globule  of  the  oxide  and  upon 
cooling  the  oxide  forms  a  junction  between  the  wires 
which  has  a  moderately  high  resistance.  Such  a  re- 
sistance element  is  easily  sensitive  to  a  change  of  tem- 
perature of  0.001  deg.  C.  and  hence  is  very  sensitive  to 
the  heat  produced  by  a  current  in  the  fine  wire  heating 
coil.  Any  method  of  resistance  measurement  may  be 
employed  to  register  the  change  in  resistance  of  this 
element  due  to  the  heating  effect  of  a  current  in  the 
coil.  An  instrument  can  easily  be  built  on  this  plan 
which  is  sensitive  to  a  few  milliamperes.  For  larger 
currents,  the  coil  would  be  made  of  larger  and  lower 
resistance  wire,  and  for  very  small  currents  a  heating 
coil  of  very  fine  high-resistance  wire  can  be  used.  The 
higher  range  of  a  particular  coil  is  about  ten  times  the 
lowest  measurable  current;  that  is  the  range  may  be 
from  10  to  100  milliamperes  or  from  100  to  1000  milli- 
amperes, etc.  The  above  described  method  of  measur- 
ing electric  currents  has  been  used  for  the  following 
purposes:  as  a  comparator  for  the  calibration  of  al- 
ternating-current instruments  by  comparison  with  di- 
rect-current standards,  for  measuring  high-frequency 
currents,  for  the  experimental  determination  of  the  ef- 
fect of  coupling,  tuning,  etc.,  in  the  generation  of  elec- 
tric waves. — Phys.  Rev.,  March,  1916. 

Double  Dynamometer  Wattmeter. — C.  V.  Drysdale 
— In  a  continuation  of  his  article  the  author  gives  tech- 
nical and  experimental  data  and  the  results  of  load  tests 
of  his  double  dynamometer  wattmeter.  He  mentions  a 
method  of  compensating  for  the  small  interference  be- 
tween the  two  systems  and  refers  to  another  exceed- 
ingly ingenious  method  of  compensating  for  interference 
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between  the  systems  "i  a  double  wattmeter  deviled  by 
Mr.  Weston  :iihI  employed  in  his  double  deflection*]  u;iii 
meters,    it  is  simpl}  to  Include  a  third  small  resistance 
between  the  junction  of  the  pressure  circuits  of  tin-  two 
wattmeters  and  the  third  lead,  instead  of  joining  them 
both  directly  t"  the  main  itself.     The  present  author 
briefly  a  mathematical  theorj  of  the  Weston  meth 
od  of  compensation,    He  Anally  takes  up  the  discussion 
various  applications  of  tin-  double  wattmeter.     Lon 
dun  EUetrieian,  .Ian.  21,  1916. 

Oscillograph.-  -An  illustrated  description  of  an  oscil- 
lograph OUtfll  of  English  make  which  has  been  designed 

to  operate  directly,  and  without  the  introduction  of  a 

transformer,  with   potentials  up  to  110,000  volts. — Lon- 
don Electrician,  Feb.  11,  1916. 

Tcslu  Coils.  W.  MORRIS  JONES. — It  is  generally  as- 
sumed that  a  Tesla  coil  gives  the  best  effect  (i.e.,  the 
highest  secondary  potential  for  a  given  primary  dis- 
charge potential)  when  the  two  circuits  are  so  adjusted 
tltat.  separated,  their  periods  of  oscillations  are  equal. 
This  condition  is  expressed  by  the  relation  LlCi  =  LXJ, 
and  is  commonly  called  the  condition  for  "resonance" 
or  "synchronism."  In  a  recent  paper  Taylor  Jones  has 
shown  that  the  above  condition  does  not  apply  if  the 
adjustment  is  made  by  varying  the  primary  capacity 
alone,  but  that  in  this  case  the  "optimum"  value  of  C, 
is  considerably  greater  than  the  resonance  value.  The 
author  gives  the  results  of  an  experimental  investiga- 
tion in  which  the  chief  conclusions  of  the  theory  were 
confirmed. — Philos.  Magazine,  January,  1916. 

Comparison  of  Mutual  Inductance  and  Self-Induct- 
ance.— C.  H.  Lees. — A  brief  abstract  of  a  (British) 
Physical  Society  paper  on  a  general  bridge  method  for 
comparing  the  mutual  inductance  between  two  coils 
with  the  self-inductance  of  one  of  them.     It  is  shown 


that  the  fit  inductance  L  of  a  coil  of  resistance  S  may 
he  compared  with  the  mutual  inductance  M  between  the 
coil  and  another  by  making  the  first  coil  one  arm  of  a 
bridge,  PQRS,  of  which  the  BeCOUd  COil  anil  a  resistance 
/  V   in  series    form  one  diagonal,  the  galvanometer 

forming  the  other.  The  cell  is  connected  through  a  key 
lo  the  point  of  contact  of  U  and  V.  When  the  steadj 
balance   has   heen   obtained    /:   Or    V  Can   be   varied   so  as 

to  gel  an  induction' balance  for  any  value  of  L/M  with- 
out  /',  (),  R  or  S  having  to  be  changed.     Then  L/M  = 

I  Q  !  8  I  ( /  I-  Q/P)  V\  (T  +  U).— London  Electri- 
cian,  Feb.  25,  L916. 

Selenium  Cells. — W.  R.  COOPER. — A  continuation  of 
his  fully  illustrated-  article  on  selenium  cells.  The  de- 
pendence on  wave-length  is  first  discussed — that  is,  the 
fact  that  generally  the  part  of  the  spectrum  including 
the  yellow-red  rays  is  more  effective  in  its  photo-electric 
effect  on  selenium  than  any  other.  The  author  gives 
various  statements  of  the  law  of  the  variation  of  the 
light  effect  and  then  discusses  sensitiveness.  High  sen- 
sitiveness is  only  obtained  along  with  high  resistance — 
the  lower  the  resistance  the  lower  the  sensitiveness — 
which  fact  limits  the  usefulness  of  selenium  for  many 
purposes.  When,  for  instance,  the  action  required  is 
the  working  of  a  relay,  it  is  not  so  important  to  know 
the  "sensitiveness"  of  the  selenium  as  it  is  to  know  the 
additional  current  it  will  yield  under  a  given  illumina- 
tion. A  set  of  standard  conditions  for  testing  selenium 
cells  is  next  given.  The  article  is  to  be  concluded. — 
London  Electrician,  Feb.  18,  1916. 

Selenium  Cells. — W.  R.  Cooper. — The  conclusion  of 
his  paper  on  selenium  cells.  The  author  gives  a  review 
of  the  theories  proposed  on  the  action  of  light  on 
selenium  cells  and  then  deals  with  the  construction  and 
the  practical  applications  of  selenium  cells. — London 
Electrician,  Feb.  25,  1916. 


Classification  of  Single-Phase  Alter- 
nating-Current Motors 
To  the  Editor  of  the  Electrical  World  : 

Sir:  W.  C.  K.  Altes  states,  on  page 
1368  of  the  Electrical  World  for  Dec. 
18,  1915,  that  "a  classification  of  single- 
phase  alternating-current  motors  satis- 
factory from  a  scientific  standpoint  has 
been  given  by  E.  Arnold  ..."  and  that 
my  "energetic  attempt  to  base  such  a 
classification  on  a  popular  theory  in- 
stead of  on  scientific  analysis  is  objec- 
tionable. ..."  Mr.  Altes  also  ex- 
presses the  hope  that  the  translator  of 
Professor  Arnold's  book  "will  find  suit- 
able English  words  for  his  classifica- 
tion." 

It  is  incomprehensible  to  me  how  Mr. 
Altes  can  make  such  statements.  He 
either  does  not  know  German  and  has 
not  read  the  book  he  refers  to,  in  which 
case  I  am  at  a  loss  to  understand  how 
he  can  say  that  Professor  Arnold's 
classification  is  satisfactory  from  a  sci- 
entific or  from  any  other  standpoint,  or 
he  has  not  read  the  paper  he  undertakes 
to  criticise.  In  support  of  my  conten- 
tion, I  think  it  will  be  quite  amusing 
and  instructive  to  present  Professor 
Arnold's  proposals  and  my  correspond- 
ing ones  in  tabulated  form,  and  remind 
those  interested  in  this  discussion  that 
my  classification  was  first  published  in 
1906,  long  before  Professor  Arnold's. 

Referring  to  single-phase  commutator 
motors  in  particular,  Professor  Arnold 
suggests,  on  page  292  of  "Die  Wechsel- 


Readers'  Views 
and  Comments 


Arnold 

1.  Directly    fed    ma 
chines. 

2.  Indirectly  fed  ma 
chinea 


stromtechnik,"  Vol.  2,  that  these  ma- 
chines be  classified  according  to  the 
rules  set  forth  in  the  left-hand  column 
of  the  following  table.  My  correspond- 
ing and  earlier  suggestions  will  be 
found  in  the  right-hand  column  of  the 
same  table. 

Table    I. — Method    of    Conveying    Power 
to   the   Rotor 

Fynn 

1.  Conduction  ma- 
chines (my  rule 
22). 

2.  Induction  ma- 
chines (my  rule 
23). 

fed  ma-  3.  Induction  -  conduc- 
tion machines  (my 
rules  22  and  23. 
See  also  my  Figs. 
23,    37,   43). 

-  Referring  to  Table  I,  it  should  be 
pointed  out  that  on  pages  290  and  291 
of  Professor  Arnold's  book  it  is  ex- 
plained that  a  "directly-fed  machine"  is 
one  in  which  the  energy  is  conveyed  to 
the  rotor  by  conduction,  whereas  an  "in- 
directly-fed machine"  is  one  in  which 
the  energy  is  conveyed  to  the  rotor  by 
static  induction.  A  "doubly-fed  ma- 
chine" is  defined  as  one  in  which  energy 
is  conveyed  to  the  rotor  partly  by  stat- 


3.  Doubly 
chines. 


ic   induction  and   partly   directly  from 
the  line,  by  conduction. 

Table   II. — Arrangement  of   the   Excita- 


b.  Rotor  excitation. 


c.   Stator     and 
excitation. 


TION 

Arnold  Fynn 

Stator  excitation.       a.   Stator      excitation 
(my  rule  27). 

b.  Rotor  excitation 
(my  rule  28). 

c.  Stator  and  rotor 
excitation  (my 
rules  27  and  28. 
See  also  my  Figs. 
32,  36). 

Professor  Arnold's  terms  have  ex- 
actly the  same  meaning  as  mine;  see 
pages  291  and  292  of  his  book. 

Table  III. — Connections 


Arnold 
Dependent      (exci- 
tation) connection. 


8.  Independent  (exci- 
tation) connection. 


5.  Mixed  (excitation) 
connection. 


Fynn 

a.  Series  excitation 
(my  rule  24). 

B.  Separate  excita- 
tion (my  rule  29). 
Self  excitation  (my 
rule  30). 

Mixed      excitation 
(my  rule  31). 


In  Table  III  "dependent,"  as  ex- 
plained by  Arnold  on  page  292  of  his 
book,  means  the  same  as  "series  excita- 
tion." 

Arnold's  "independent"  excitation  is 
obtained  directly  from  the  line  or  by 
short-circuiting  the  exciting  circuit  of 
the  motor,  in  which  case  the  exciting 
current,  must,  of  course,  be  due  to  an 
emf.  generated  in  the  machine  itself. 
In  this  case  Arnold  groups  my  sep- 
arate, self  and  mixed  excitations  under 
one  term — a  very  unwise  proceeding — 
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but  clearly  explains  that  his  term  cov- 
ers all  that  is  covered  by  my  rules  29, 
30  and  31. 

For  Professor  Arnold's  "mixed  (ex- 
citation-) connection,"  I  find  no  parallel 
in  my  proposals.  It  is  supposed  to  ap- 
ply to  machines  which  have  series  as 
well  as  shunt  excitation  and  which  show 
the  characteristics  of  a  direct-current 
compounded  or  decompounded  motor. 
When  I  find  an  alternating-current  mo- 
tor having  such  characteristics,  I  will 
think  of  classifying  it  and  will  prob- 
ably select  the  term  "compound"  to 
characterize  its  excitation;  for  the  mo- 
ment I  draw  attention  to  the  fact  that 
when  an  a.c.-shunt  as  well  as  an  a.c- 
series  excitation  is  applied  to  one  and 
the  same  magnetic  circuit,  the  flux  is 
determined  by  the  voltage  impressed 
on  the  shunt  circuit  and  is  practically 
independent  of  the  series  ampere-turns. 

The  above  comparison  shows  that  one 
"difference"  between  the  satisfactory 
scientific  classification  proposed  by  Pro- 
fessor Arnold  and  the  objectionable 
classification  based  on  a  popular  theory 
proposed  by  me,  lies  in  the  fact  that  he 
was  not  satisfied  to  call  a  spade  a  spade, 
as  I  had  done,  by  referring  to  certain 
machines  as  "conduction"  and  to  others 
as  "induction"  motors,  but  desired  to 
express  exactly  the  same  thoughts  by 
substituting  for  my  direct  terms  others 
more  novel  but  more  ambiguous,  and  he 
therefore  selected  "directly  fed"  and 
"indirectly  fed."  Furthermore,  Profes- 
sor Arnold  evidently  thinks  it  unneces- 
sary to  differentiate  between  separate 
and  self-excitation,  but  does  think  it 
necessary  to  take  account  of  compound 
excitation,  which,  so  far  as  I  know,  has 
not  yet  been  achieved. 

According  to  Mr.  Altes,  Professor 
Arnold  has  succeeded  in  converting  my 
popular  and  objectionable  basis  for  a 
classification  into  a  scientifically  satis- 
factory one,  by  expressing  two  lead- 
ing thoughts  of  mine  by  different  and 
coined  terms,  by  electing  not  to  differ- 
entiate between  two  different  ways  of 
obtaining  an  exciting  emf.,  by  taking 
into  account  an  ineffective  form  of  ex- 
citation, and  by  disregarding  a  number 
of  useful  rules  altogether. 

As  to  the  fundamental  types  advo- 
cated by  Mr.  Altes,  I  have  repeatedly 
explained  my  view  of  my  Figs.  3,  4,  5 
and  6,  referred  to  by  him  under  A.  I 
have  also  stated  my  reasons  for  hold- 
ing such  views;  if  they  are  incorrect, 
it  will  be  easy  for  Mr.  Altes  to  point 
out  just  where  the  error  lies,  when  I 
shall  be  glad  to  amend  my  conceptions. 
A  mere  assertion  on  his  part  that  I  am 
wrong  is  not  sufficient. 

Regarding  my  Figs.  13,  14,  15,  16  and 
17,  referred  to  by  Mr.  Altes  under  B, 
and  the  differences  between  which  have 
all  been  carefully  pointed  out  by  me, 
the  energy  is  in  all  cases  conveyed  to 
the  rotor  by  induction,  just  as  in  my 
Fig.  39.  Now  the  term  "induction  mo- 
tor" is  definitely  established  in  connec- 
tion with  Fig.  39,  and  I  therefore  apply 
this  term  to  all  those  motors  in  which 
energy  is  conveyed  to  the  rotor  by  in- 
duction as  in  Fig.  39.  Professor  Arnold 
speaks  of  the  motors  here  referred  to 
by  Mr.  Altes,  as  "indirectly-fed  series 
motors"   and   explains   that   "indirectly 


fed"  (page  291,  line  3  and  following  of 
his  book)  is  to  be  applied  to  machines 
in  which  the  whole  mechanical  energy 
is  transferred  to  the  rotor  by  static  in- 
duction. If  Mr.  Altes  prefers  the  sci- 
entific "indirectly  fed"  to  the  popular 
"induction,"  well  and  good,  but  I  do 
hope  that  he  will  realize  that  both  ex- 
pressions stand  for  exactly  the  same 
thing!  As  between  "repulsion"  and  "in- 
duction" it  is  a  question  of  abandoning 
one  of  two  well-established  expressions. 
The  term  "repulsion"  is  meaningless 
and  incapable  of  a  logical  definition  in 
this  connection,  in  view  of  Ampere.  The 
term  "induction"  is  pregnant  with 
meaning  and  exactly  expresses  the  most 
characteristic  feature  of  a  certain  class 
of  motors. 

Referring  to  Mr.  Altes'  remarks  re 
"the  compensated  repulsion  motor," 
Professor  Arnold,  whose  classification  is 
so  satisfactory  to  Mr.  Altes  from  a  sci- 
entific standpoint,  refers  to  this  ma- 
chine as  "indirectly-fed  series  motor 
with  rotor  excitation"  (see  his  Fig. 
250).  I  call  it  "single-phase  series  in- 
duction motor  with  rotor  excitation." 
Seeing  that  "indirectly  fed"  is,  accord- 
ing to  Professor  Arnold,  identical  with 
"induction,"  the  "scientific"  Arnold  ab- 
solutely agrees  with  the  "popular" 
Fynn,  but  for  all  that  Mr.  Altes  is  not 
satisfied  and  disagrees  with  both! 

As  to  Mr.  Altes'  remarks  under  D,  if 
he  will  refer  to  his  authority,  Professor 
Arnold,  he  will  see  that  the  presence  or 
absence  of  the  field  winding  in  Mr. 
Altes'  Fig.  48  merely  means  the  pres- 
ence or  absence  of  stator  excitation  over 
and  above  the  ever-present  rotor  exci- 
tation. Also  that  Professor  Arnold  on 
page  292  of  his  book  correctly  refers  to 
the  rotor  brushes  displaced  by  90  elec- 
trical degrees  from  the  short-circuited 
working  or  energy  brushes,  as  exciting 
and  not  as  compensating  brushes.  As 
to  his  Fig.  50,  I  have  already  explained 
that  the  "compounding"  of  single-phase 
motors  is  not  feasible,  except  perhaps 
by  means  of  very  special  arrangements, 
certainly  not  present  in  Fig.  50. 

If  the  work  of  Ampere  is  set  aside, 
then  the  only  rational  definition  that 
can  be  given  to  the  term  "repulsion"  is 
the  same  as  that  which  is  accepted  for 
the  term  "induction."  It  is  therefore 
unwise,  to  say  the  least,  to  refer  to  one 
machine  as  a  "series-compensated  re- 
pulsion" and  to  another  as  a  "series- 
compensated  induction"  motor. 

The  Altes  diagram,  labeled  "Fig.  51. 
Series-repulsion  motor,"  is  not  a  motor 
at  all,  but  merely  a  very  poor  trans- 
former, and  need  therefore  not  be  con- 
sidered here.  V.  A.  Fynn. 

[Discussion  of  the  subject  of  "Nom- 
enclature of  Alternating-Current  Mo- 
tors" was  first  presented  in  our  columns 
Aug.  14,  1915,  at  the  request  of  the 
standards  committee  of  the  A.  I.  E.  E. 
The  later  discussions  in  the  issues  of 
Oct.  30,  Nov.  6  and  Dec.  18  were 
summed  up  by  Prof.  C.  A.  Adams  in  our 
issue  of  Dec.  25,  1915.  Mr.  Fynn's 
closure  as  author  of  the  original  paper 
is  here  presented  in  the  letter.  The 
diagrams  and  figures  to  which  he  refers 
(which  space  prevents  us  from  repro- 
ducing) form  a  part  of  the  original 
discussion. — Editors.  ] 


Some  Opportunities  for  Standardi- 
zation 
To  the  Editor  of  the  Electrical  World. 

Sir:  Standardization  is  coming  slow- 
ly but  surely  into  all  walks  of  life.  In 
no  industry  is  this  more  true  than  in  the 
electrical  industry,  where  the  standard- 
ization of  safe  operating  temperatures 
for  various  types  of  insulation  and 
classes  of  machines,  testing  methods, 
methods  of  classification  of  apparatus 
and  ratings,  overhead  and  underground 
construction,  railroad  crossings,  etc., 
have  already  become  effective  and  at 
the  present  time  receive  almost  nation- 
wide recognition. 

Standardization,  if  properly  undertak- 
en, is  a  move  in  the  right  direction. 
Standardization  of  materials  and  meth- 
ods based  upon  specifications  drawn  up 
by  the  friendly  co-operation  of  engi- 
neering societies  and  manufacturers' 
associations  will  go  a  long  way  toward 
better  material  and  workmanship  for 
less  cost,  lower  installation  expense,  and 
less  time  lost  in  filling  orders,  than 
would  otherwise  be  the  case;  and  in  this 
way  capital  that  would  be  tied  up  is 
freed  to  be  put  to  use  elsewhere  to  bet- 
ter advantage. 

Standardization  is  most  commendable 
so  long  as  over-standardization  does  not 
occur.  But  standardization  must  not  be 
carried  too  far — and  who  shall  say 
when  that  point  has  been  reached  ? — es- 
pecially in  an  industry  so  young  and  one 
that  is  developing  so  fast  and  over  so 
vast  a  field  as  is  the  electrical  industry, 
because  it  imposes  restrictions  and  lim- 
itations that  might  tend  to  retard  and 
warp  normal  development. 

One  large  central-station  company  re- 
cently standardized  the  coloring  of  its 
buildings — power  stations,  substations, 
etc. — and  the  apparatus  contained  in 
them.  This  a  large  company  is  able  to 
do  to  good  advantage,  simplifying  the 
work  of  architects,  engineers  and  build- 
ers while  reducing  the  amount  of  mate- 
rial that  must  be  kept  on  hand,  at  the 
same  time  lowering  the  price  by  pur- 
chasing in  much  larger  quantities.  In 
a  matter  like  this  the  smaller  company 
is  at  less  of  an  advantage  than  is  the 
large  company. 

Standardization  of  color  in  stations  is 
a  move  in  the  right  direction,  from  the 
economic,  esthetic  and  practical  points 
of  view.  The  standardization  of  color 
should  go  a  long  way  toward  enabling 
better  illumination,  increased  safety  and 
more  economical  lighting.  Many  com- 
panies preach  illumination  but  fail  to 
practice  it  in  their  own  stations,  more 
particularly  in  such  portions  as  their 
boiler-rooms,  which  are  proverbially 
dark  and  dirty — often  unjustly  so — as 
well  as  inefficient.  Things  go  on  in  the 
dark  that  would  not  be  countenanced  in 
the  light  of  day,  and  although  compar- 
atively low  efficiency,  unfortunately, 
seems  inherent  to  the  boiler-room,  bet- 
ter lighting  will  tend  to  improve  mat- 
ters very  materially. 

Judicious  standardization  means  great- 
er returns  for  a  given  investment.  It 
spells  economy  and  efficiency  of  effort, 
and,  other  things  being  equal,  will  tend 
to  keep  down  the  present  high  cost  of 
living.  R.  I.  Elkin. 
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>\  alter  Bchu ei  hi  h.i    been  appointed 
i  intend)  nt     of     the     I  -ea\  ems  ">  1 1> 
i ■..w.'i  Compan] .  I 
worth,  Kan.,  succeeding  IS.  G.  Stickey. 

i>.   Win  \.  Moore  bai  opened  an  of 
the    l  j  i  inn    Building,    Chi 
ill.,  a     consulting   engineer,   with   the 
i  urpose    of    specialising    in    valuation 
work  ami  coet  anal]   I       Mr.  Moors  re 
signed    recently    From    the    position   <>f 
district  engineer  of  the  central  <ii 
division  <>r  valuation.  Interstate  Com- 
tnerce  Commission,  with   headquarters 
at  Chicago. 

\.  If,  McGehee  lias  reaigned  as  gen 
nai  manager  of  the  Tuscaloosa  (Ala.) 
Light  A  [ce  Company  after  a  connec- 
tion of  twenty  years  with  those  inter- 
ests.    From  1900  to  L912  Mr.  McGehee 

operated    the    Tuscaloosa    Light    &    Ice 

Company    as    lessee,    and    afterward, 

when  the  property  was  taken  over  by  a 
now  Corporation,  Mr.  McGehee  remained 

as  vice-president  and  genera]  manager. 
He  will  continue  as  a  director  of  the 
company  and  intends  to  take  up  the 
management  of  his  other  large  busi- 
ness interests  in  the  vicinity  of  Tusca- 
loosa. 

Charles  L.  Edgar,  who  with  J.  B. 
McCall,  president  of  the  Philadelphia 
Electric  Company,  has  been  appointed 
to  represent  the  central-station  indus- 
try on  the  campaign  executive  com- 
mittee for  the  "America's  Electrical 
Week"  celebration  next  December,  is 
president  of  the  Edison  Electric  Il- 
luminating Company  of  Boston,  Mass., 
with  which  he  has  been  connected  near- 
ly thirty  years,  and  a  past-president  of 
the  National  Electric  Light  Associa- 
tion. Mr.  Edgar  was  born  at  Griggs- 
town,  N.  J.,  and  was  graduated  from 
Rutgers  College  in  1882,  afterward 
spending  one  year  in  post-graduate 
work  in  electrical  engineering.  In  1883 
he  entered  the  employ  of  Thomas  A. 
Edison,  where  he  spent  twelve  months 
in  the  testing  department  of  the  Edison 
Machine  Works  in  New  York  City.  It 
was  in  1887  that  Mr.  Edgar  first  joined 
the  staff  of  the  old  Edison  Electric 
Light  Company  of  Boston  as  superin- 
tendent. In  1887  he  was  made  general 
manager,  and  subsequently  vice-presi- 
dent, and  sixteen  years  ago,  upon  the 
death  of  Jacob  Rogers,  Mr.  Edgar  was 
elected  president  of  the  company. 


Men 
of  the  Industry 

t  liuii|'<-.  iii  Personnel 

ami  Posit  ion 
Biographies!  Notes 


C  I).  Flanigen,  general  manager  of 
the   Alliens   (Ga.)   Railway  &  Electric 

Company,  lias  lieen  re-elected  pre   idenl 

of  i  he  Chamber  of  Commerce  of  that 

city. 

J.  R.  Dobbins,  who  has  been  with  the 
.Montana  Power  Company  for  the  last 
four  years,  was  recently  promoted  to 
l>e  manager  of  the  company's  Great 
Palls  (Mont.)  property,  to  succeed  E.  I. 
Holland. 

H.  1).  Krueauff  has  been  appointed 
vice-president  of  the  City  Light  &  Trac- 
tion Company  of  Sedalia,  Mo.  Mr. 
Frueauff  was  formerly  general  manager 
and  treasurer  of  the  company,  in  which 
positions  he  continues. 

W.  R.  Haynie,  president  of  the 
Marine  Oil  Engine  Company,  New  York 
City,  a  recently  organized  corporation 
which  will  sell  the  Skandia  oil  engine 
in  the  United  States,  has  just  returned 
from  an  extended  trip  through  Sweden. 

E.  I.  Holland,  who  has  been  manager 
of  the  Great  Falls  (Mont.)  branch  of 
the  Montana  Power  Company  for  sev- 
eral years,  has  accepted  the  position  of 
general  manager  of  the  Great  Falls 
Townsite  Company,  an  organization 
also  under  the  control  of  John  D.  Ryan, 
president  of  the  Montana  Power  Com- 
pany. 

H.  L.  Lincoln,  formerly  assistant  re- 
frigerating engineer  with  the  Common- 
wealth Edison  Company  of  Chicago,  has 
been  appointed  engineer  for  the  Frost- 
Maker  Ice  Machine  Company  of  Chica- 
go, a  company  manufacturing  refriger- 
ating machinery  for  home  and  shop  use. 
While  with  the  Commonwealth  Edison 
Company  Mr.  Lincoln  spent  a  number 
of  months  as  instructor  in  the  Chicago 
Central  Station  Institute. 

W\  S.  Baldwin,  formerly  in  charge  of 
the  electrical  construction  department 
of  the  Syracuse  (N.  Y.)  Lighting  Com- 
pany, has  been  appointed  superin- 
tendent and  assistant  to  the  manager, 
L.  S.  Williams  of  the  Harrisburg  (Pa.) 
Gas  Company.  Mr.  Baldwin  succeeds 
C.  M.  Cole.  Mr.  Baldwin  was  formerly 
employed  as  construction  engineer  at 
Harrisburg  and  has  been  connected  with 
the  United  Gas  Improvement  Company 
for  six  years  as  engineer. 

C.  E.  Robertson  has  been  appointed 
sales  manager  of  the  General  Vehicle 
Company,  with  headquarters  at  the  gen- 
eral offices  of  the  company  in  Long 
Island  City,  N.  Y.  He  succeeds  C.  W. 
Squires,  Jr.,  resigned.  Mr.  Squires  will 
remain  with  the  organization,  taking  at 
his  own  request  an  important  position 
in  the  West.  Mr.  Robertson  was  for- 
merly a  member  of  the  commercial  de- 
partment of  Consolidated  Gas  &  Elec- 
tric Company  of  Baltimore,  Md. 


GoorgC     Drake     Smith,     for     the     last 

two    years    supervisor    of    agencies    for 

the  General  Vehicle  Company,  inc.,  has 
been  appointed  special  a  listen!  to 
Harrison  G.  Thompson,  vice-president 
and  general  sale  manager,  Edison 
Storage     Batter;     Company,    Orange, 

N.  .1. 

A.  C.  King,  who  since  L918  has  been 
deputy  commissioner  of  gas  and  elec- 
tricity for  the  city  of  Chicago,  has  re- 
signed to  take  up  consulting  engineer- 
ing with  headquarters  at  71  1  Hartford 
Building1,  Chicago,  111.  Mr.  Kin^  was 
graduated  from  the  University  of  Wis- 
consin in  1901,  and  upon  leaving  school 
accepted  a  position  with  the  Northern 
Electric  Company  at  Madison,  Wis.  He 
left  that  firm  in  1907  when  it  was  taken 
over  by  the  General  Electric  Company 
and  after  he  had  risen  to  the  position  of 
assistant  chief  engineer.  From  1907  to 
1911  he  was  engaged  in  independent 
consulting  engineering  work,  and  later 
became  associated  with  Ray  Palmer, 
who  at  that  time  was  engaged  in  mak- 
ing an  electrolysis  survey  for  the  city 
of  Chicago.  During  the  last  three 
years  Mr.  King  has  been  in  charge  of 
the  city's  investigation  of  the  rates  of 
the  Commonwealth  Edison  Company, 
its  valuation  of  the  Automatic  Tele- 
phone Company,  and  a  valuation  and 
report  on  electric  rates  and  gas  rates  in 
the  city  of  Cincinnati,  which  as  yet  is 
unfinished. 

Ludwig  Kemper,  who  has  for  a  sec- 
ond time  been  elected  president  of  the 
Minnesota  Electrical  Association,  which 
organization  he  headed  during  1911,  is 
the  general  manager  of  the  Minnesota 
Gas  &  Electric  Company,  at  Albert  Lea, 
Minn.  Mr.  Kemper  was  born  in  Rotter- 
dam, Holland,  in  1877  and  was  gradu- 
ated as  a  mechanical  engineer  at  the 
University  of  Delft,  later  taking  up 
post-graduate  electric  work  at  Karls- 
ruhe, Germany.  After  working  as  an 
industrial  engineer  in  Europe  for  two 
years,  he  came  to  the  United  States  and 
was  employed  for  a  time  by  the  Pull- 
man Company  on  car-lighting  design. 
After  a  period  of  consulting  engineer- 
ing work,  Mr.  Kemper  served  as  assist- 
ant electrical  engineer  for  the  Balti- 
more &  Ohio  Railroad  from  1903  to 
1905,  and  in  the  year  last  mentioned 
came  to  Albert  Lea  as  general  manager 
of  the  local  property. 


LUDWIG    KEMPER 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers^  Products 

Used  in  the  Electrical  Field 


Portable  Electrically  Operated  Lumber-Piling  Machine 


The  Hilke  portable  lumber  piler,  illustrated  here- 
with, is  a  machine  designed  and  constructed  to  save 
labor  and  room  in  lumber  yards.  It  is  equipped  with 
a  continuous-chain  elevator  which  lifts  the  lumber  up 
on  one  side  and  lowers  it  on  the  other,  where  it  is  taken 
off  at  any  height  desired  by  the  men  building  the  pile. 
When  the  time  comes  to  take  the  lumber  down  from  the 
pile,  the  machine  lowers  the  boards  with  the  same  facil- 
ity and  speed,  it  is  asserted,  that  it  piles  them  up.  The 
piler  will  also  do  good  work  when  placed  alongside  of 
a  planing  machine — taking  the   lumber  from  the   dry 


that  by  employing  these  pilers,  millmen  are  enabled  to 
pile  and  unpile  their  lumber  at  the  lowest  possible  cost. 
Following  are  some  of  the  advantages  of  the  machine 
as  enumerated  by  the  makers: 

One  machine  will  pile  more  than  10,000  ft.  of  lumber 
per  hour  to  any  height  desired  within  a  maximum  height 
of  the  piler  in  use.  Four  men  constitute  a  piling  crew 
for  one  of  these  machines.  By  piling  lumber  in  this 
manner  and  in  higher  piles,  it  will  dry  better  and  more 
quickly  than  when  piled  by  old  methods.  Very  little 
power  is  needed  to  operate  the  pilers.    Machines  can  be 
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PORTABLE    ELECTRIC    ELEVATOR    WHICH    LIFTS    LUMBER    ON    ONE     SIDE    AND    LOWERS    IT    ON    THE    OTHER 


kiln,  transfer  car  or  truck,  and  depositing  it  on  the 
automatic  feed-table  of  the  planer. 

The  conveyor  chain  runs  continuously  at  an  approxi- 
mate speed  of  30  ft.  per  minute.  No  time  is  lost  in 
beginning  to  pile  or  unpile  lumber,  it  is  pointed  out,  for 
the  chain  is  reversible  and  can  be  started  or  stopped 
instantly  by  means  of  a  throw-out  switch  and  brake. 
The  excellent  results  obtained  by  lumber  operators  who 
have  used  these  machines  have  shown  beyond  any  doubt, 
it  is  declared,  that  such  mechanical  stacking  is  the  most 
efficient  and  economical  method  of  handling  lumber,  and 


built  to  any  desired  height,  and  are  mounted  on  either 
flanged  car  wheels,  where  there  are  tracks,  or  heavy, 
flat,  truck  wheels  with  roller  bearings.  The  machines 
are  usually  constructed  for  heights  of  24  ft.,  30  ft.  and 
40  ft.  The  design  is  strong  and  substantial,  iron  and 
steel  being  used  throughout.  The  piler  is  operated  by 
an  electric  motor,  which  can  be  connected  through  an 
extension  cord  to  any  outlet  in  the  yard  or  mill.  This 
lumber-piling  machine  has  been  patented  by  Henry  C. 
Hilke,  and  is  being  manufactured  by  the  Seattle  Ma- 
chine Works,  Inc.,  Seattle,  Wash. 


Spring  Battery  Connector 

A  self-locking  spring  battery  con- 
nector which  has  been  developed  par- 
ticularly for  use  as  a  terminal  for  mag- 
netos, coils,  spark  plugs,  lamps,  tele- 
phone cords,  horns,  batteries  and  elec- 
tric toys,  is  shown  in  the  accompanying 
illustration.  It  is  not  necessary  to 
solder  the  connector  to  the  cord,  since 


it  is  fastened  to  the  end  of  the  wire 
by  a  special  tie,  as  shown.  No  pliers 
are  necessary  to  install  the  connector. 
The  device  is  of  spring  bronze  and  is 
especially   well    adapted    for   electrical 


BRONZE  SELF-LOCKING       W \MJ  \ 
BATTERY  CONNECTOR 


work,  it  is  pointed  out,  on  account  of 
the  broad  contact  which  it  provides, 
thus  reducing  the  external  resistance, 
and  therefore  increasing  the  life  of  the 
battery.  Only  one  turn  of  the  terminal 
nut,  it  is  claimed,  is  necessary  to  make 
a  perfect  contact.  The  battery  con- 
nector has  been  brought  out  by  the 
Hi-Po  Waterproof  Battery  Company, 
1007  Atlantic  Avenue,  Brooklyn,  N.  Y. 
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Electric  Cloth  Cutter 

i  ..(.h  ,ii  i\  rn  iic\  let 
which  hould  be  ol  especial  appeal  to 
clothing  manufacturers,  en  toni  tailors 
ami  dreeeraakers  is  the  cloth  cutter 
•  how  n  herewith.  The  do\  in 
and  lighl  111  weight,  end  li  operated  by 
■  universe]  motor.  The  thin  circular 
knife  revolves  a1  s  speed  of  8000  r.p.rn, 
and  slips  through  the  cloth  at  ;i  peed, 
tin-  manufacturer  points  out,  limited 
only  I'.v  the  operator'a  ability  to  follow 
the  lines  of  his  pattern.  The  knife  la 
bell  connected  to  the  motor,  aa  shown. 

Insuring  quiet  operation.  A  small 
emerj  wheel  is  attached  to  the  device 
and    can    be    placed    at    right    angles    to 

the    cutting    blade    for    sharpening    it. 


Adjustable-Speed    Motor- 
Driven  Ventilating  Fans 
In   the  accompanying  Illustration   I 

■hOWn    what     i      called    the    Watson    fan 

equipment    manufactured    by    the    Me- 


MOTOR-DRIVEN    CLOTH    CUTTER 

The  electric  cloth  cutter  has  recently 
been  placed  on  the  market  by  the  Wis- 
consin Electric  Company,  Racine,  Wis. 


Electric   Cylinder  Washer 

In  the  accompanying  illustration  is 
shown  an  electrically  operated  washing 
machine  of  the  cylinder  type  equipped 
with  a  folding  bench  for  tubs  and 
clothes  basket.  The  machine  is  designed 
to  wash  about  six  bed  sheets,  or  the 
equivalent,  at  one  time.  The  cylinder 
in  which  the  clothes  are  placed  is  of 
wood  and  is  perforated.  There  are  no 
sharp  corners  and  consequently,  it  is 
pointed  out,  there  is  no  chance  of  tear- 
ing the  clothes.  A  lid  is  provided  in 
this  cylinder  which  can  be  raised  so  that 
the  clothes  can  be  placed  inside  the  cyl- 
inder.     There   are  five   shelves  in  this 


TWO-SPEED    VENTILATING    FAN 

chanical  Appliance  Company,  Milwau- 
kee, Wis.  The  apparatus  is  compact  in 
construction.  A  50  per  cent  speed 
change  can  be  obtained  with  direct- 
current  and  polyphase  alternating-cur- 
rent equipment  by  introducing  resist- 
ance into  the  armature  or  the  rotor  cir- 
cuit of  the  motor.  A  two-speed  poly- 
phase fan  of  the  type  shown  has  also 
been  developed  by  the  company.  In 
this  fan  outfit  special  taps  are  brought 
out  of  the  stator  windings  of  a  squirrel- 
cage  motor,  providing  means  for  ob- 
taining a  speed  about  20  per  cent  below 
the  normal  speed  of  the  motor.  The 
two-speed  polyphase  fan  is  especially 
well  adapted,  the  manufacturer  points 
out,  for  use  where  at  times  ventilation 
in  excess  of  normal  is  required. 


Annunciator  with  Shallow  Case 

The  "San-Fer-Ann"  annunciator,  as  it 
is  called,  shown  herewith,  is  provided 
with  a  permanently-hinged  backboard 
attached  to  which  are  the  connectors 
and  mechanism.  The  case  is  of  ferro- 
steel,  and  is  provided  with  an  enam- 
elled white  finish.  A  keyed  slot  is  em- 
ployed for  locking  the  backboard  and 
case  when  the  case  is  closed.  The  back- 
board is  strong,  it  is  pointed  out,  and 
is  of  non-warping  construction.  A 
feature  of  the  device  to  which  the  manu- 


ing  device  and  ■  pivoted  armaturoi 
The  operative  mechanism  for  the  hells 

is  mounted  inside  of  the  case  and  is 
connected    with    the   hackhoard    median 

Ism  hy  a  flexible  cable  so  that  the  bell 

Is  always  in  the  circuit,  whether  the 
l  .i  e  i  open  or  shut,  thus  greatly  facil- 
itating either  connecting  or  testing. 
The  "reset"  mechanism  is  strong  and 
well  aligned. 

The  annunciator  is  being  placed  <.n 
the   market    hy   Kdwards  &   Company, 

140th  and  Exterior  Streets,  New   York. 


Toy   Motor 

The  Meccano  Company,  71  West 
Twenty-third  Street,  New  York,  has 
brought  out  a  small  motor  which  is  de- 
signed especially  for  operating  its  toy 


BATTERY-OPERATED  TOY   MOTOR 

model  sets.  The  motor  is  provided  with 
sides  and  base  having  standardized 
"Meccano"  perforations  so  that  the 
motor  may  be  built  into  models  and  be- 
come actually  a  part  of  them.  The 
driving  spindle  is  equipped  with  a  pul- 
ley and  pinion,  so  that  gears  may  be 
attached  and  the  pull  of  the  motor  in- 
creased at  will.  The  brushes  are  readily 
accessible  and  may  be  taken  out  when 
desirable. 


Attachment  for  Splicing 
Clamps 

The  "Leverlink"  splicing-clamp  at- 
tachment has  recently  been  placed  on 
the  market  by  Mathias  Klein  &  Sons, 


ELECTRIC   CYLINDER   WASHER    WITH    FOLD- 
ING   BENCH 

cylinder  that  work  the  clothes  through 
the  water.  The  water  is  forced  in  and 
out  of  the  cylinder  through  the  holes 
and  therefore  through  the  fabric.  The 
"White's  De  Luxe  Junior"  machine,  as 
it  is  called,  is  being  placed  on  the  mar- 
ket by  the  White  Lily  Manufacturing 
Company,  Davenport,  la. 


TWIN-GONG   ANNUNCIATOR    WITH    HINGED 
BACKBOARD 

facturer  calls  particular  attention  is 
the  shallowness  of  the  case,  which 
measures  only  2.25  in.  from  face  to 
back.  Use  is  made  of  a  twin-gong, 
nickel-brass  bell  equipment  on  the  front 
of  the  case,  as  shown  in  the  accom- 
panying illustration.  The  bell  is  pro- 
vided with   double-magnet  lock-adjust- 


SPLICING    CLAMPS    WITH    ATTACHMENT 
FOR    CLAMPING    HANDLES 

Chicago,  111.  The  device  is  designed  to 
lock  the  handles  of  the  clamp  after  the 
jaws  are  in  place  over  the  wire,  so 
that  they  can  be  firmly  held  in  place 
during  the  operation  of  splicing.  It  is 
adapted  for  use  as  an  attachment,  the 
manufacturers  point  out,  with  any 
standard-sized  clamp.     The  attachment 
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is  riveted  to  one  handle  of  the  clamp 
in  such  a  manner  as  to  allow  the  link  to 
slip  over  the  other  handle.  By  pressing 
down  on  the  lever  the  link  is  locked  in 
place  and  the  handles  of  the  clamp 
are  held  securely  together,  causing  the 
jaws  to  grip  the  sleeve  or  wire,  it  is 
declared,  like  a  vise.  For  large-sized 
wire  the  lever  may  be  used  to  hold  the 
handles  together,  as  shown  in  Fig.  2. 


Air  Compressor  Outfit 

In  Fig.  1  is  shown  a  small  electrically 
operated  automatic  air-compressor  out- 
fit which  is  designed  to  furnish  a  de- 
pendable supply  of  high-pressure  air  at 


FIG.     1 — GARAGE    STATIONARY    AIR-COM- 
PRESSOR PLANT 

all  times  with  practically  no  attention, 
except  for  lubricating  at  long  intervals. 
It  is  especially  well  adapted  for  sta- 
tionary use  in  garages  or  tire  shops. 
The  set  is  very  compact,  occupying  a 
space  2  ft.  4  in.  by  4  ft.  2  in.,  and  can 
be  placed  in  a  corner  or  on  a  shelf, 
where  it  is  out  of  the  way.  The  outfit 
consists  essentially  of  a  two-stage  air 
compressor,  oil  trap,  safety  valve,  motor 


FIG. 


2 — PORTABLE     MOTOR-DRIVEN 
COMPRESSOR 


and  automatic  belt  tightener  with  end- 
less "Vim"  belt,  all  of  which  are 
mounted  on  a  large  metal  sub-base,  a 
30-gal.  steel  tank,  an  automatic  con- 
troller gage  and  valves  and  piping,  as 
shown  in  the  illustration.  The  Type  H 
equipment,    as    it    is    called,    shown    in 


Fig.  1,  is  being  made  in  two  sizes,  with 
capacities  of  4  cu.  ft.  and  10  cu.  ft.  per 
minute  respectively.  They  are  operat- 
ed by  motors  with  ratings  of  0.5  hp. 
and  1  hp.  respectively. 

The  portable  apparatus  shown  in  Fig. 
2  is  operated  by  an  0.5  hp.  motor  and 
is  designed  to  provide  4  cu.  ft.  of  air 
per  minute.  The  tank  is  14  in.  by  36  in. 
and  is  mounted  on  the  truck  as  shown. 
The  truck  is  provided  with  two  roller- 
bearing  swivel  wheels  and  two  13-in. 
heavy  iron  wheels.  The  portable  out- 
fit is  also  of  the  two-stage  H  type  and 
is  designated  as  an  H-35  equipment. 

The  two  air-compressor  outfits  de- 
scribed are  being  placed  on  the  mar- 
ket by  the  United  States  Air  Compress- 
or Company,  Cleveland,  Ohio. 


Artistic  Pottery  Lighting 
Fixtures 

Artistically  designed  lighting  fixtures 
in  the  form  of  porcelain  vases  for  side- 
bracket,  hanging  and  table  lamps  have 
been  developed  by  the  Glen  Tor  Keramic 
Studio,  Grand  View,  Nyack,  N.  Y.,  of 
which  Miss  Lydia  B.  Godfrey  is  direc- 
tor. Three  vase  forms  are  utilized, 
differing  essentially  in  size  and  propor- 
tions. Although  the  lamps  recall  the 
graceful  lines  of  the  old  Greek  arnphora, 
they  are  not  copies  from  the  antique, 
it  is  pointed  out,  and  possess  indi- 
viduality and  distinct  merit  of  their 
own.  The  fixtures  are  especially  well 
adapted  for  use  as  side  lamps  and  can 


FIGS.    1    AND    2 — LIGHTING    FIXTURES    OF 
AMPHORA   DESIGN 

be  so  designed  or  colored  to  blend  in 
with  or  accentuate  the  color  schemes 
of  any  room.  When  the  vases  are 
mounted  in  a  tripod  setting,  as  shown 
in  Fig.  2,  they  can  be  utilized  as  read- 
ing and  desk  lamps.  The  tripods  are  of 
brass  toned  to  harmonize  with  the  color 
of  the  vase.  The  glazes  are  rich  in 
color — light  blue,  dark  blue,  orange, 
tan  and  light  green  and  old  ivory. 
Other  colors  needed  in  any  special  color 
scheme  can  also  be  provided.  Besides 
the  above-named  fixtures  made  by  the 
Glen  Tor  Studio  are  a  pendant  center- 
piece having  a  slender  central  vase 
with  three  smaller  vases  grouped 
around  it,  a  hall  fixture  consisting  of 
a  hanging  bowl  with  a  suggestion  of 
the  best  work  of  Indian  pottery,  a 
bowl  hanging  from  a  wall  bracket  by  a 
hand-wrought  chain,  or  arranged  as  a 
pendant  over  a  desk  or  table  and  a  fix- 
ture consisting  of  three  vases  grouped 


together  and  supported  by  a  wall 
sconce.  All  the  fixtures  are  fitted  with 
standard  lighting  sockets.  The  Yost 
"Lock-Fast"  plugs  are  well  adapted  for 
use  with  the  portable  lamps  and  the 
Wirt  "Dimalite"  socket  can  be  em- 
ployed to  advantage  with  the  bracket 
lamps. 


Push-Button   and   Program 
Selectors 

For  use  in  educational  institutions 
and  other  places  where  signal  systems 
are  employed,  requiring  both  individual 
and  program  or  group  ringing  of  the 
bells,  and  also  where  it  is  desirable  to 
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1 — PROGRAM     SELECTOR     WITH     FOUR 
ROWS   OF   PUSH    BUTTONS 


change  the  bells  from  one  program  or 
group  to  another,  the  Frank  Adam 
Electric  Company,  St.  Louis,  Mo.,  has 
developed  the  push-button  and  program 
selector  shown  herewith.  It  can  be  em- 
ployed either  with  or  without  an  auto- 
matic program,  bell-ringing  system.  A 
very  desirable  arrangement,  it  is 
pointed  out,  can  be  made  without  an 
automatic  ringing  apparatus  by  utiliz- 
ing one  master  push  switch  for  all 
bells,  and  dividing  them  up  in  three 
groups;  a  total  of  four  groups  may  also 
be   employed.      The   push   buttons   are 


FIG.    2 — DOOR    SWUNG    OPEN,    SHOWING 
WIRING  CONNECTIONS 

provided  with  hard-rubber  insulating 
parts  and  phosphor-bronze  contact 
springs,  which  make,  a  sliding  contact 
with  the  selector  ring,  which  is  silver- 
plated.  The  ring  with  its  hard-rubber 
insulating  body  can  be  readily  adjusted, 
it  is  asserted,  to  any  of  the  four  pro- 
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two  minutei  without  touching  any  of 
the  wire  connections.  The  puefa  button 
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I  front  consist  Ing  of  the  I  rim 
end  door  made  of  '■,  in.  sheet  bra 

fitted   with   hinges  and    Vale   lock 


Automatic  House  Pumps 

\     Triplex      No.      W     motor  driven 

pump,  ns  it  is  called,  designed  especially 
for  residence  service,  is  shown  in  the 
accompanying  Illustration.     The  out  lit 


PUMP    DIRECTLY    CONNECTED    TO    MOTOR 

as  shown  is  mounted  on  legs,  although 
it  may  be  provided  with  wall  brackets 
if  desired.     It  consists  of  pump,  motor 
and     automatic    controller    which    are 
mounted    on    a    strong    cast-iron    base. 
The  pump  has  a  capacity  of   180  gal. 
per   hour   and   operates   at   a   pressure 
varying  from  20  lb.  to  40  lb.  per  square 
inch.     The  dimensions  of  the  complete 
outfit   are   17   in.   by    13   in.   by    12   in. 
high.     The  legs  are  6.5  in.  high.     The 
features    of   this    pumping    outfit,    the 
manufacturer  points  out,  are  the  direct 
drive  and  the  "triplex"  piston  construc- 
tion.     Each  cylinder  is  provided  with 
its    own   suction    and   discharge   valve. 
The  suction  pipe  is  0.75  in.  in  size  and 
the  discharge  pipe  0.5  in.  in  size.     The 
net  weight  of  the  complete  machine  is 
100  lb.    The  automatic  controller  is  de- 
signed to  place  the  motor  in  the  circuit 
when  the  pressure  in  the  tank  reaches 
20  lb.  per  square  inch  and  to  cut  out 
the  motor  when  the  pressure  rises  to 
40  lb.  per  square  inch.   The  knife  switch 
and  fuse  block  are  mounted  on  the  base 
plate,  as  illustrated.      The   machine  is 
operated    by   a    1/6-hp.    motor   and    is 
being  placed  on  the  market  by  the  Buck- 
eye Pump  &  Manufacturing  Company, 
Columbus,  Ohio. 


Air-Compressor    Outfit    for 
Home   and  Dental  Use 

Two  interesting  types  of  electrically 
operated  air-compressor  outfits  are 
shown  herewith.  The  one  illustrated 
in  Fig.  1  is  adapted  especially  for  home 
use  for  spraying  the  throat,  nose  and 
oral   cavity  and  the  one  illustrated  in 


t         !  i    Intended  foi  u  e  In  dental  of 

The  dental  outfit,  which  is 
equipped  with  a  two  cylinder  pump,  is 
Opel  ated  by  an  Kim  r  on  I  8  h|i.  motor 
and    i  I    to    till    the    8  gal.    tank 

winch  forms  part  of  the  equipment  in 
about  three  minutes  at  a  pressure  of 
in  n>    per  square  Inch.     The  working 

|.n  i      of  the   pump   are   entirely   indued 

and  the  pump  casting  is  practically  in 

one  piece,  admitting  Of  little  opportun- 
ity, it  i-  declared,  lot  oil  to  leak  out. 
made  of  an  automatic  switch 
and  CUt-Off,  which  is  designed  to  start 
the     pump     whenever     the     pressure     in 

the  tank  falls  below  80  lb.  per  square 

inch    and    to   stop    it    when    a    maximum 

pressure  of  in  lb.  per  square  inch  is 
reached.  A  greater  range  of  pressure, 
however,  can  he  obtained  by  tightening 
or  loosening  the  spiral  spring  which  is 
employed  to  regulate  the  pressure.  A 
positive  knock-out  device  is  also  pro- 
vided which  is  designed  to  guard 
against  the  switch  sticking  and  conse- 
quently keep  the  electric  circuit  closed 
and  the  motor  running,  after  the  maxi- 
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FIGS.    1    AND   2 — HOME   AND   DENTAL   AIR- 
COMPRESSOR     OUTFITS 

mum  pressure  at  which  the  switch  is 
set  is  reached.  The  increased  pressure 
produced  from  continued  operation  of 
the  motor  gradually  forces  the  knock- 
out against  the  switch  mechanism  and 
an  additional  pressure  of  approximately 
10  lb.  per  square  inch  causes  the  knock- 
out device  to  open  the  circuit. 

The  family  outfit  consists  essentially 
of  the  same  working  parts  as  the  dental 
apparatus,  and  the  entire  mechanism  is 
concealed  within  an  enameled  metal 
cover.  As  the  outfit  occupies  very  little 
floor  space,  it  can  be  placed  in  a  bath- 
room of  ordinary  size.  The  two  outfits 
described  above  are  being  placed  on  the 
market  by  the  Ritter  Dental  Manufac- 
turing Company,  Rochester,  N.  Y. 


Automatic  Controller  for  Auto- 
mobile Lighting  Systems 

In  engine-driven  dynamos  on  gaso- 
line operated  cars,  the  speed  of  the 
dynamo  may   vary  from  zero  to  8000  or 

4000  r.p.m.,  and  it  is  nece  ary,  there 
fore,  in  charging  a  battery  and  lighting 
the  lamps  to  control  the  pressure  de- 
veloped by  the  dynamo.  For  this  pur- 
pose the  Ward  Leonard  Electric  Com- 
pany, Bronxville,  N.  Y.,  has  developed 
a  Type  CC  automatic  controller  which 
is   provided   with   an    automatic   switch 
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FIG.       1 — AUTOMATIC       CONTROLLER       FOR 

AUTOMOBILE    STARTING   AND   LIGHTING 

SYSTEMS 

which  connects  and  disconnects  the 
dynamo  to  the  battery.  The  controller 
shown  is  designed  particularly  for  use 
with  King  cars.  Control  is  accom- 
plished by  passing  energy  to  the  bat- 
tery in  a  series  of  fluctuations.  The 
current  from  the  dynamo  passes 
through  the  series  winding  F,  and  when 
an  output  of  10  amp.  is  reached  the  arm 
H  is  attracted  and  separates  the  con- 
tact at  EE,  thereby  inserting  a  resistor, 
M,  in  series  with  the  dynamo  field.  The 
field  is  weakened  and  therefore  the  out- 
put of  the  dynamo  is  reduced.  When 
the  current  is  reduced  to  9  amp.  the 
core  F  is  not  strong  enough  to  hold  the 
arm  H  against  the  action  of  the  spring 
J  and  the  contact  EE  is  made  again, 
short-circuiting  the  resistor  M,  thereby 
causing  the  field  strength  to  be  in- 
creased and  the  dynamo  output  to  in- 
crease also.     This  cycle  of  operation  of 


FIG.    2 — WIRING    DIAGRAM    OF    AUTOMATIC 
CONTROLLER 

inserting  and  shunting  the  resistor  M 
keeps  occurring  as  the  dynamo  speed  is 
increased.  Under  operating  conditions 
the  arm  H  vibrates  at  such  a  rate  as 
to  keep  the  current  constant,  it  is  de- 
clared, when  the  engine  is  running  at  a 
fairly  high  rate  of  speed.     The  cut-out 
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contacts  DD  connect  the  dynamo  to  the 
battery  when  the  dynamo  voltage  is 
greater  than  that  of  the  battery  and 
disconnect  the  dynamo  from  the  battery 
when  the  battery  voltage  is  greater 
than  that  of  the  dynamo  voltage.  A 
voltage  winding  N  on  the  same  core 
with  and  underneath  the  series  winding 
F  is  provided  to  actuate  the  arm  C  so 
as  to  open  and  close  the  cut-out  con- 
tacts DD. 


Lighting  Generator  for  Gaso- 
line Automobiles 

The  No.  68  generator,  as  it  is  called, 
placed  on  the  market  by  the  Carleton 
Company,  170  Summer  Street,  Boston, 


AUTOMOBILE   LIGHTING    GENERATOR 

Mass.,  and  designed  especially  for  auto- 
mobile, motorcycle  and  motor-boat 
lighting,  has  been  recently  improved. 
The  machine,  illustrated  herewith,  is  6 
in.  long,  4.5  in.  high  and  weighs  9.5  lb. 
The  diameter  of  the  case  is  4  in.,  the 
pulley  2  in.  and  the  shaft  0.375  in.  The 
total  length  of  the  shaft  is  7  in.  The 
generator  is  totally  inclosed  and  the 
case  is  a  die-casting.  It  operates  nor- 
mally at  a  speed  of  1800  r.p.m.,  with 
an  output  of  7  amp.  at  7  volts.  The 
generator  is  equipped  with  wick-feed 
oilers  and  is  finished  in  black  enamel. 


Sewing- Machine  Motor 

The  General  Electric  Company  (Fort 
Wayne  Department,  Fort  Wayne,  Ind.) 
has  just  placed  on  the  market  a  new 
sewing-machine  motor  which  is  pro- 
vided with  a  long  bracket  arm,  as  shown 
in  the  accompanying  illustrations,  on 
the  bottom  of  which  are  two  claw-like 
hooks.  The  one  claw  hook  is  cast  in- 
tegral with  the  bracket  arm  and  is, 
therefore,  immovable,  while  the  other 
claw  hook  can  be  adjusted  by  means  of 


FIG 


-SEWING-MACHINE    MOTOR,    SHOW- 
ING  LONG  BRACKET  ARM 


a  screw  the  knurled  head  of  which  is 
shown  at  the  end  of  the  bracket  arm. 
When  the  motor  is  in  operating  posi- 
tion on  the  machine,  the  claw  hooks 
enter  the  regular  belt  holes  in  the  sew- 
ing-machine top.  A  few  turns  of  the 
knurled-headed    adjusting    screw    bring 


the  claw  hooks  nearer  together  and 
therefore  clamp  the  motor  firmly  in  po- 
sition. The  motor  rests  on  rubber  pads 
and,  since  there  are  no  screws  or  bolts, 
there  is  nothing  to  mar  the  finished 
woodwork  of  the  machine.  Since  the 
claw  hooks  enter  the  regular  belt  holes 
of  the  sewing  machine,  the  belt  pulley 
of  the  motor  and  the  belt  groove  on 
the  sewing-machine  hand  wheel  are  au- 
tomatically aligned  when  the  motor  is 
clamped  in  position.  A  short  leather 
belt  is  provided  for  driving  the  ma- 
chine. 

The  "Modista"  motor,  as  it  is  called, 
is  controlled  from  the  sewing-machine 
treadle.  A  light  chain  which  runs  from 
the  control  lever  of  the  motor  down 
through  a  hollow  in  the  rear  claw  hook 
is  arranged  to  be  fastened  around  the 
back  part  of  the  treadle.  When  this 
chain  is  hooked  up  to  proper  length  all 
that  the  operator  has  to  do  to  start, 
stop  and  otherwise  control  the  speed  of 
the  machine  is  to  vary  the  pressure  of 
the  foot  upon  the  treadle.  Any  speed 
of  operation  between  one  stitch  per  min- 
ute and  800  stitches  per  minute  can  be 
easily  secured,  it  is  pointed  out,  by 
simply  pressing  the  treadle  until  the 
machine  is  driven  at  the  required  speed. 


FIG.    2 — MOTOR    IN    PLACE    ON    SEWING 
MACHINE 

When  pressure  of  the  foot  is  removed, 
the  machine  is  stopped  instantly. 

The  motor  is  so  designed  that  it  will 
not  become  overheated  and  burn  out. 
An  automatic  switch  within  the  motor 
opens  the  electrical  circuit  when  the 
pressure  is  removed  from  the  sewing- 
machine  treadle.  "Modista"  motors  are 
designed  for  use  on  circuits  of  standard 
voltages  and  frequencies  generally  used 
with  incandescent  lamps.  The  weight 
of  the  motor  complete  is  8.5  lb. 


Shallow- Well  Pumping  Outfit 

The  motor-driven  pump  shown  here- 
with is  designed  especially  to  meet  the 
water-supply  requirements  for  bath- 
room, kitchen  and  laundry  purposes  in 
residences,  in  suburban  districts  not 
reached  by  city  water  mains  or  where 
the  city  or  artesian  water  is  hard  or 
otherwise  undesirable  for  household 
use.  The  outfit  is  designed  to  operate 
quietly  and  requires  little  attention. 
The  working  parts  of  the  pump  are 
inclosed  in  a  dust-proof  case  and  oper- 
ate in  an  oil  bath,  insuring  minimum 
wear     and     quiet     operation.     An     air 


chamber  is  provided  in  the  discharge 
line  of  the  pump  to  prevent  "pounding" 
in  the  lines,  thus  insuring  against  the 
bursting  or  loosening  of  pipe  joints. 
The  pump  is  operated  by  a  Westing- 
house  motor  belted  to  the  pump  pulley 
and  mounted  on  channel  irons  together 


MOTOR-DRIVEN  HOUSE  PUMP 

with  the  pump  so  that  no  special  foun- 
dations are  required.  The  pump  is 
being  manufactured  by  the  Leader  Iron 
Works,  Decatur,  111. 


Sensitive  Motor-Driven  Drill 

A  small,  high-speed,  sensitive  drill, 
especially  adapted  for  working  on  small 
parts,  has  just  been  brought  out  by  the 
Wisconsin  Electric  Company,  Racine, 
Wis.  The  drill  is  direct  connected  to 
the  motor,  as  shown  in  the  accompany- 
ing illustration,  and  is  equipped  with  a 
13/64-in.  Jacobs  chuck.  It  is  designed 
to  drill  holes  in  steel  with  diameters  up 
to  3/32  in.,  and  in  brass,  aluminum 
and  wood  with  diameters  up  to  13/64  in. 
The  drill  is  equipped  with  SKF  ball 
bearings,  and  is  extremely  sensitive, 
the  manufacturer  points  out,  owing  to 
the     special     coil     spring     mechanism 


BENCH  DRILL  WITH  MOTOR  DIRECTLY  CON- 
NECTED  TO   TOOL 

mounted  in  the  column.  It  is  18  in. 
high  and  has  a  stroke  of  2  in.  The 
motor  and  bracket  can  be  readily  raised 
or  lowered  on  the  main  column.  The 
motor  overhangs  sufficiently  to  enable 
the  operator  to  drill  in  the  center  of  a 
6-in.  circle. 
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>iew  of  Activities  in  the  i'.l t<-t ri <■<>  1  Manufacturing,  s<//iti<j 
and  Central-Station  Fields 

Western    Electric   Earnings   $63,852,000 
Phe  annual  report  of  the  Western  Electric  Company, 

Inc.,  whirl)  is  m  effect  a  reorganization  <>f  the  Western 
Electric  Company  <>t'  Illinois,  COVerB  the  operations  of 
both    the    Illinois  and   the    New    York   companies   during 

the  >ear  1915,  thus  giving  the  results  of  the  continu- 
ing business  without  attempting  to  segregate  that  part 

which     pertains    only     to    the    operations    of    the    new 

company. 

the  sales  for  L916,  the  report  states,  were  $63,852,- 
000.  as  compared  with  $(i(i,.10S.000  for  1914  and 
$77,638,000  for   1913. 

"During  the  latter  part  of  the  year,  however,"  says 
President  H.  B.  Thayer,  "there  was  an  increasing  de- 
mand for  our  products,  and  the  present  prospects  indi- 
cate a  fair  volume  of  business  in  1916,  following  the 
general  business  activity  of  the  country. 

"The  costs  of  our  raw  material  have  been  very  much 
inflated  by  the  demand  for  similar  material  by  manu- 
facturers of  war  munitions  or  by  interrupted  supplies 
of  such  as  usually  come  from  abroad,  which  continually 
reminds  us  that  the  general  business  activity  is  largely 
founded  upon  the  abnormal  conditions  abroad.  These 
higher  costs  materially  affect  the  costs  of  our  manufac- 
tures, and  when  the  return  to  normal  conditions  comes 
we  may  expect  a  considerable  shrinkage  in  the  value  of 
such  materials  as  we  may  have  in  stock  at  that  time." 

The  orders  on  hand,  the  report  goes  on  to  say,  on 
Jan.  1.  1916,  were  $2,111,000  in  value  more  than  on 
Jan.  1,  1915.  The  average  value  of  an  order  filled  dur- 
ing 1915  was  $55,  as  compared  with  $56  for  1914.  The 
number  of  employees  on  Jan.  1,  1916,  was  17,135,  as 
compared  with  15,650  on  Jan.  1,  1915.  The  earnings 
of  the  company  for  the  twelve  months  ended  Dec.  31, 
1915.  follow: 

Sales     $63,852,469 

Other  income    1,147,961 

$65,000,430 

Cost   of   merchandise $54,795,525 

Expenses    5,419,875 

Taxes    518,253 

Appropriated  for : 

Reserve    for    contingencies 650,000 

61,383,653 

Available  for  interest  and  dividends $3,616,777 

Interest   paid    $789,664 

Dividends     1,609,500 

Carried    to   surplus 1.217,613 

$3,616,777 


New]22,000-Kw.  Plant  for  New  Bedford 

While  the  details  have  not  as  yet  been  worked  out, 
it  has  been  decided  by  the  New  Bedford  (Mass.)  Gas 
&  Edison  Light  Company  to  erect  a  new  generating 
plant  having  an  initial  rating  of  22,000  kw.,  with 
room  left  to  add  another  10,000-kw.  or  15,000-kw. 
unit.  The  approximate  cost  of  the  new  station  is 
placed  at  $1,250,000. 

The  decision  to  build  was  reached  quickly  when 
the  company  received  contracts  last  January  for  an 
additional  power  load  of  something  like  9000  hp.  This 
brought  the  peak  load  on  the  system  up  to  approxi- 


mately 15,000  kw.  Of  this  9000  hp.,  the  Manomet 
Mill  contracted  for  5000  hp.,  the  Sharp  Manufactur- 
ing Company  for  approximately  2500  hp.,  and  the  re- 
mainder was  contracted  for  smaller  amounts  from  a 
number  of   industrial  concerns. 

The  latest  statement  from  the  company  showed  its 
present  station  to  be  equipped  with  four  alternating- 
current  generators  with  a  total  rating  of  10,000  kw. 
and  eight  direct-current  generators  with  a  total  rating 
of   1500  kw. 


Standard  Gas  and  Electric  Annual  Report 
Shows  Progress 

In  his  annual  report  to  the  shareholders  of  the  Stand- 
ard Gas  &  Electric  Company  for  1915  President  H.  M. 
Byllesby  shows  that  the  company  has  made  substan- 
tial progress  during  the  year,  while  at  the  same  time 
permitting  subsidiaries  to  reinvest  a  large  amount, 
$1,322,792,  in  the  properties  through  depreciation  re- 
serves and  undistributed  surplus. 

Earnings,  after  the  payment  of  fixed  charges,  amount- 
ed to  6.3  per  cent  on  the  preferred  stock,  upon  which 
dividends  were  paid  at  the  rate  of  4  per  cent,  leaving 
a  surplus  for  the  year  of  $270,979.  Compared  with  the 
previous  year  the  1915  earnings  statement  is  as  fol- 
lows: 


1915 

Gross  earnings $1,618,467 

Net   earnings    $1,575,441 

Balance    for    dividends $742,377 

Dividends     $471,398 

Surplus     $270,979 

Deficit     


1914 


$1,475,029 

$1,435,418 

$619,964 

$785,663 


$165,699 


President  Byllesby  says  in  the  report: 

"The  amounts  retained  by  some  of  the  subsidiary  com- 
panies for  surplus  purposes  are  proportionately  greater 
than  need  be  in  coming  years,  and  it  is  therefore  rea- 
sonable to  expect  at  an  early  date  an  increase  in  your 
company's  collectable  income  from  that  source. 

"In  general,  the  operations  in  the  past  twelve  months 
have  demonstrated  that  the  income  of  the  Standard  Gas 
&  Electric  Company  will  steadily  improve,  and  we  are 
firmly  of  the  belief  that  the  returns  for  the  year  1916 
will  be  largely  in  excess  of  those  for  1915,  which  were 
gratifying  under  the  existing  circumstances.  With  the 
increased  earnings  indicated,  we  have  no  hesitancy  in 
repeating  the  statement  made  in  the  last  report  that 
the  income  of  the  company  will,  in  time,  rise  to  a  point 
which  will  be  far  more  than  sufficient  to  provide  for 
the  normal  8  per  cent  dividend  in  cash  upon  the  pre- 
ferred stock. 

"The  balance  sheet  and  earning  statements  given  in 
the  report  in  detail  fully  set  forth  the  condition  of  the 
company.  We  desire,  however,  to  call  attention  to  the 
excellent  financial  condition  reflected  in  a  freedom  from 
floating  debt  of  every  description  and  to  the  fact  that 
your  company  has,  in  the  form  of  cash  on  hand  and 
deferred  payments  on  sales  of  twenty-year  gold  notes, 
ample  funds  to  retire  the  remaining  balance  of  its  col- 
lateral trust  notes,  which  mature  on  June  1,  1916,  and, 
in  addition,  to  provide  a  substantial  working  balance. 
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"Upon  the  success  of  the  financing  of  the  company  by 
twenty-year,  6  per  cent  gold  notes,  and  in  accordance 
with  the  promise  made  in  the  circular  to  shareholders, 
cash  dividends  at  the  rate  of  1  per  cent  per  quarter  were 
commenced  on  Dec.  15,  1915.  The  policy  of  the  com- 
pany will  be  to  maintain  the  present  rate  for  some 
months,  but  with  the  expected  increase  in  earnings  it 
is  hoped  that  the  dividend  rate  will  be  increased  from 
time  to  time  until  the  preferred  stock  reaches  its  full  8 
per  cent." 

Gross  earnings  in  1915,  of  the  companies  in  which 
the  Standard  Gas  &  Electric  Company  owns  securities, 
were  $15,539,281  and  net  earnings,  $7,585,602.  Ex- 
penditures for  improvements  amounted  to  $3,738,217. 
Taxes  paid  aggregated  $1,031,550,  or  13.6  per  cent  of 
the  gross  income. 

The  total  number  of  customers  served  by  subsidiaries 
advanced  from  308,378  to  325,153,  and  the  estimated 
population  of  all  the  communities  served  is  given  as 
1,808,221.  While  there  was  a  decrease  in  the  number 
of  gas  and  water  customers,  and  but  slight  increases  in 
steam  and  telephone  customers,  the  number  of  electric 
customers  increased  during  the  year  from  169,412  to 
188,623. 


Public  Service  Commission  News 

West  Virginia  Commission 

Rules  and  regulations  covering  the  construction  and 
filing  of  rate  schedules  in  the  State  of  West  Virginia 
by  electric,  telephone,  telegraph,  gas,  water  and  other 
public  utilities  except  railroads  will  be  made  effective 
in  April.  Utilities  operating  wholly  or  partly  in  the 
State  are  required  to  file  with  the  Public  Service  Com- 
mission schedules  showing  all  their  rates  and  other 
charges,  and  to  have  all  books  open  to  the  public  for 
examination. 

Pennsylvania  Commission 

The  Ambridge  Light  Company  was  ordered  by  the 
Pennsylvania  Public  Service  Commission  to  cease  oper- 
ating until  it  had  obtained  a  certificate  of  public  con- 
venience, the  commission  holding  that  a  public  service 
corporation  cannot  exercise  its  power  or  franchise  until 
after  it  has  received  a  certificate  of  public  convenience, 
where  its  charter  was  not  recorded  until  after  the 
effective  date  of  the  statute  requiring  the  certificate, 
although  letters  patent  were  issued  before  that  time. 

Maryland  Commission 

In  the  investigation  of  the  rates  and  charges,  prop- 
erty and  affairs  of  the  Chesapeake  &  Potomac  Telephone 
Company  of  Baltimore  City,  the  Public  Service  Com- 
mission of  Maryland  concluded  that  the  fair  value  for 
rate-making  purposes  of  the  property  of  the  company 
in  the  State  of  Maryland  was  $11,554,758,  and  that  the 
net  income  from  operations  for  distribution  during  the 
year  ended  June  30,  1914,  was  $673,240,  the  same  being 
at  the  rate  of  5.82  per  cent  upon  the  investment  as 
shown  above,  or  at  the  rate  of  approximately  6  per  cent 
upon  the  average  investment  for  the  year  ended  June 
30,  1914.  The  maximum  return  which  the  company 
should  be  permitted  to  earn  upon  its  property  used  in 
the  public  service  in  the  State  was  held  by  the  commis- 
sion to  be  8  per  cent. 

Montana  Commission 

In  an  investigation  of  the  rates  of  the  Montana  Power 
Company  to  consumers  in  the  city  of  Philipsburg,  the 
Montana  Public  Service  Commission  held  that  rates 
may  be  investigated  without  a  physical  valuation  of  a 
plant  operated  without  profit,  since  the  only  object  of 


a  valuation  is  to  determine  whether  profits  are  excessive. 
A  minimum  rate  to  small  electric  light  consumers  in 
excess  of  $2  a  month  less  a  discount  of  10  per  cent  for 
prompt  payment  was  held  to  be  excessive,  and  the  ac- 
ceptance of  payment  for  electric  lighting  in  disregard 
of  or  without  meter  readings  discriminates  against  cus- 
tomers paying  in  accordance  therewith.  The  commis- 
sion held  that  the  collection  of  a  minimum  charge  for 
electric  lighting  less  than  the  rate  filed  with  the  com- 
mission is  unlawful.  An  annual  depreciation  allowance 
of  5  per  cent  for  a  small  electric  light  plant  was  held 
to  be  proper.  It  was  further  held  that  uncollected  elec- 
tric light  bills  amounting  to  12  per  cent  of  the  total 
charges  were  excessive. 

Connecticut  Commission 

After  hearing  the  petition  of  residents  of  Maple  Hill 
in  the  town  of  Newington,  alleging  failure  or  refusal 
of  the  New  Britain  Gas  Light  Company  to  extend  its 
mains  and  furnish  service  to  these  people,  the  Connecti- 
cut Public  Utilities  Commission  held  that  a  utility  is 
presumed  to  anticipate  the  obligation  to  make  reason- 
able extensions  that  may  not  be  immediately  profitable 
in  entering  territory  by  securing  a  charter  right.  A 
utility  may  be  required  to  make  an  extension  that  will 
not  be  immediately  profitable  if  the  prospects  of  future 
business  are  reasonably  good.  As  a  protection  in  part 
against  loss  in  the  early  years  of  extension  that  yields 
an  income  small  in  proportion  to  the  cost  of  the  in- 
stallation, a  utility  is  justified  in  exacting  a  moderate 
annual  minimum  charge.  Although  the  expense  will  be 
out  of  proportion  to  the  immediate  return,  the  company 
was  required  to  extend  its  mains  into  territory  where 
it  has  secured  charter  rights  to  serve,  where  the  exten- 
sion will  ultimately  be  profitable  and  the  exaction  of  a 
minimum  charge  will  reduce  the  losses  incurred  during 
the  early  period  of  operation. 

Maine  Commission 

With  the  approach  of  summer  the  question  of  rates 
for  service  during  the  summer  alone  again  assumes  im- 
portance. The  Maine  Public  Utilities  Commission  has 
put  itself  on  record  as  to  the  reasonableness  of  higher 
unit  rates  in  the  case  of  Calcord  et  al.  versus  the  Sears- 
port  Water  Company.  The  commission  in  its  decision 
states:  "So  far  as  it  costs  more  to  serve  the  twelve- 
month taker,  he  should,  of  course,  pay  more.  But  such 
items  as  are  not  modified  by  the  length  of  time  of  actual 
use  may,  and  should,  properly  be  distributed  among  all 
of  the  users  whom  the  public  utility  must  stand  ready 
to  serve.  The  water  plant,  the  electric  plant,  the  gas 
plant — each  is  constructed  at  one  of  these  places  capable 
of  supplying  the  demand  during  the  period  of  seasonal 
use.  The  capital  invested,  the  depreciation,  the  normal 
maintenance,  insurance,  all  of  those  charges  which  go  on 
whether  a  greater  or  lesser  amount  of  product  is  being 
consumed,  are  required  as  much  for  the  premises  which 
are  regularly  occupied  duing  some  part  of  each  year, 
and  must  be  served  when  occupied,  as  for  those  premises 
which  are  open  and  supplied  throughout  the  year.  It  is 
the  'readiness  to  serve'  element." 

In  granting  authority  to  the  Central  Maine  Power 
Company  to  acquire  the  Penobscot  Bay  Electric  Com- 
pany, as  reported  in  the  Electrical  World,  the  Maine 
Public  Utilities  Commission  held  that  a  consolidation  of 
electric  companies  operating  nine  out  of  the  sixteen 
counties  of  the  State  would  be  authorized  where  the 
purchasing  company  was  using  less  than  one-half  its 
power  capacity  and  had  much  unused  water  power,  while 
the  companies  to  be  acquired  had  not  sufficient  water 
power  to  generate  a  supply  for  their  territory,  and  the 
utilities  act  was  adequate  to  secure  for  the  public  its 
share  of  the  resulting  benefits. 
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Rates  for  Grain  Elevators.    The  In 
diana    Public   Service   Commission   has 
authorised  the  Citisens'  Heat,  Light  & 
Power  Company  of  Winchester,  Ind.,  to 

install    a     now    schedule    of     rates     for 

power,  for  use  In  grain  elevators  in  the 
town    of    Ridgeville,    ranging    from    7 

rents  to    L.5  cents  per  kilowatt-hour. 

Seattle  Auxiliary  Plant  to  Be  En- 
larged.— Plans  have  been  outlined  by 
the  municipal  lighting  department  of 
Seattle.  Wash.,  for  the  construction  of 
an  addition  to  the  Lake  Union  steam 
auxiliary  plant.  The  additional  unit,  as 
planned,  will  have  a  capacity  of  13,000 
hp.  and  it  is  estimated  will  cost  $250,- 
000. 

O.  C.  Barber  Proposes  to  Sell  Energy 
to  City  of  Cleveland,  Ohio. — At  a  con- 
ference between  Light  and  Heat  Com- 
missioner Davis  and  O.  C.  Barber  on 
March  20  Mr.  Barber's  plan  of  building 
a  central  station  near  a  coal  mine 
within  100  miles  of  Cleveland  and  fur- 
nishing energy  to  the  city  for  distribu- 
tion on  the  municipal  plan  was  dis- 
cussed. Mr.  Barber  proposes  to  pro- 
duce and  transmit  energy  to  the  city 
limits,  while  the  city  would  take  care 
of  the  distribution  to  customers.  The 
plant  would  probably  be  located  in  the 
Massillon  coal  district. 

Oklahoma  Dealers  Meet  Success  with 
Monthly  Payment  Plan.— A  campaign 
to  sell  electric  vacuum  cleaners  on  a 
monthly  payment  basis  was  conducted 
by  the  electrical  dealers  of  Oklahoma 
City  in  co-operation  with  the  Oklahoma 
Gas  &  Electric  Company  during  Febru- 
ary, resulting  in  the  sale  of  seventy- 
two  of  these  devices.  The  success  of 
this  effort  has  encouraged  the  appliance 
dealers  to  continue  the  campaign  with 
the  anticipation  of  selling  at  least  fifty 
vacuum  cleaners  monthly.  A  similar 
campaign  conducted  in  El  Reno  during 
the  month  resulted  in  the  sale  of  forty- 
three  cleaners. 

City  Asks  for  Forfeiture  of  Franchise 
Because  of  Non-Use. — The  Board  of  Es- 
timate of  New  York  City  has  instruct- 
ed the  corporation  counsel  to  petition 
the  attorney-general  of  the  State  to  in- 
stitute an  action  to  forfeit  the  franchise 
of  the  Amsterdam  Light,  Heat  &  Power 
Company,  on  the  grounds  that  the  fran- 
chise had  not  been  used  in  the  period 
prescribed  in  its  charter.  The  Amster- 
dam company  is  a  subsidiary  of  the  Edi- 
son Electric  Illuminating  Company  of 
Brooklyn,  and  the  present  action  is  the 
result  of  the  long-drawn-out  dispute  be- 
tween the  Brooklyn  company  and  the 
city  as  to  its  rights  to  operate  in  certain 
parts  of  the  borough. 
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Current  News 
and  Notes 

Timely  >,,•"",  ""  electrical  happening! 
throughout  the  world,  together  with 

brief  Botes  01  feDSrsl  interest. 


TO  Start  Work  on  New  .$.{,000,000 
Hydroelectric  Planl  lor  Northwest  ThiH 
Summer. — It  is  persistently  rumored 
that  the  deal  Northern  Railway  Com- 
pany is  making  preparations  to  begin 
work  this  summer  on  the  construction 
Of  its  proposed  huge  hydroelectric 
power  plant  at  Lake  Chelan,  Washing- 
ton. The  proposed  improvement,  it  is 
reported,  will  involve  an  expenditure  of 
more  than  $.'5,000,000. 

Detroit  Engineers  to  Hear  Military 
Engineering  Lectures. — A  course  of 
lectures  on  military  engineering  will  be 
given  by  Col.  M.  M.  Patrick  and  Maj. 
P.  S.  Bond,  corps  of  engineers,  U.  S.  A., 
in  Detroit  every  Wednesday  evening, 
beginning  with  March  29  and  continu- 
ing to  April  26.  The  object  of  the 
course  is  to  point  out  to  men  of  engi- 
neering training  or  experience  the  ways 
they  may  best  serve  the  country  in  time 
of  need  and  will  also  directly  assist 
those  intending  to  enter  the  engineering 
battalion   at   Plattsburgh  this  summer. 

Power  Company  Defeats  City  in 
Water  Power  Case.— The  decision  of 
the  United  States  Supreme  Court  in 
the  fight  between  the  city  of  Akron, 
Ohio,  and  the  Cuyahoga  River  Power 
Company  resulted  in  a  victory  for  the 
company,  asserting  the  company's 
right  to  restrain  the  city  from  appro- 
priating water  from  the  river  in  such 
a  manner  as  to  make  the  projected 
power  development  impossible.  The 
company  appealed  from  the  dcision  of 
a  federal  court  two  years  ago  to  the 
effect  that  no  federal  question  was  in- 
volved, and  was  successful  in  the  upper 
court. 

Ohio  Utilities  Must  File  Valuations. 
— Attorney-General  Turner  of  Ohio  has 
upheld  the  right  of  the  Public  Utilities 
Commission  to  require  Ohio  utilities  to 
file  inventories  and  valuations  of  their 
property,  regardless  of  whether  any 
question  of  rates  is  pending.  Under  this 
opinion,  about  half  of  the  utilities  in 
the  State,  it  is  said,  which  have  not 
complied  with  the  commission's  order 
of  March  19,  1914,  for  the  filing  of 
their  inventories  must  do  so  immedi- 
ately. Several  have  threatened  to  con- 
test the  validity  of  the  commission's 
requirements  and  of  the  law  under 
which  the  action  was  taken.  The  ques- 
tion arose  over  the  Toledo  Railways  & 
Light  Company's  case  in  which  several 
extensions  of  time  have  already  been 
granted,  after  which  the  company  final- 
ly challenged  the  right  of  the  commis- 
sion to  enforce  its  order.  The  attorney- 
general  declares  that  if  the  city's  desire 
for  the  inventory  is  based  on  the  ques- 
tion of  buying  the  railway  property,  the 
commission  is  authorized  to  make  the 
appraisal. 


\i  w  Trunk  Line  Into  Eastern  l  <  us, 
— A    high  powered    transmission    line 

through     Dallas    County    has    been    an- 

nounced  by  the  Texas  Power  A   Light 

Company.      At.   Forney  t  hi-   line   will   "tie 

up"  with  a  like  high-voltage  line  be* 
tween  Kaufman  and  Terrellf  making  an 
entirely  new  trunk  line  into  es  ten 
Texas  for  i  he  company. 

Penn  Central  Gets  4100-hp.  Contract. 

— The  Penn  Central  Light  &  Power 
Company  of  Aitoona,  Pa.,  has  secured 
a  contract  for  supplying  power  to  the 
Burnham  plant  of  the  Standard  Steel 
Company  near  Lewistown,  Pa.  The 
iteel  Company  recently  decided  to  pur- 
chase power  Instead  of  supplying  its 
own  energy,  as  it  has  done  heretofore. 
The  contract  calls  for  4100  hp. 

Energy  Consumption  for  Electric 
Iron  Ore  Smelting. — The  energy  con- 
sumption of  an  Elektrometall  furnace, 
to  produce  one  ton  of  pig  iron,  accord- 
ing to  an  investigation  made  of  the 
electric  iron  ore  smelting  industry  of 
the  Scandinavian  countries  by  the  Can- 
adian department  of  mines,  is  0.41  hp.- 
yr.  for  60  per  cent  ores  and  0.47  hp.-yr. 
for  50  per  cent  ores.  These  figures  are 
for  both  basic  Bessemer  and  acid  open- 
hearth  iron.  To  make  gray  foundry 
pig  iron  about  0.5  hp.-yr.  is  required. 
The  average  consumption  of  electrodes 
is  5  kg.  to  6  kg.  per  ton  of  iron.  This 
consumption  varies  considerably  and 
has  been  reduced  as  low  as  3  kg. 

Utah  and  Nevada  Demonstration 
Train  to  Exploit  Electricity. — Utah  and 
Nevada  will  combine  efforts  this  year 
in  operating  an  elaborate  demonstra- 
tion train  to  spread  education  among 
the  people  of  the  West.  One  of  the 
principal  features  of  the  train's  opera- 
tion will  be  the  innovation  of  practical 
demonstrations  in  the  latest  types  of 
labor-saving  machinery  for  use  both 
on  the  ranch  and  in  the  home.  Elec- 
tricity will  be  given  special  prominence 
and  an  entire  car  will  be  occupied  with 
appliances  operated  by  electric  power. 
The  appliances  will  include  everything 
for  the  modernizing  of  the  home,  and 
will  show  the  people  what  strides  have 
been  made  in  the  use  of  electricity  as 
an  adjunct  to  home  economics. 

Railroad  Company  Not  Allowed  to 
Sell  Power. — In  an  opinion  recently 
handed  down  by  Judge  Strauss  of 
Wilkes-Barre,  Pa.,  the  preliminary  in- 
junction granted  the  Citizens'  Electric 
Illuminating  Company  against  the 
Lackawanna  &  Wyoming  Valley  Rail- 
road Company,  restraining  the  latter 
from  selling  and  supplying  electricity 
in  Pittston  and  vicinity,  it  was  stated 
that  the  railroad  company  under  its 
present  charter  as  a  railroad  has  no 
right  to  embark  in  the  electrical  busi- 
ness. The  opinion  states:  "The  de- 
fendant being  an  incorporated  company 
doing  business  as  a  common  carrier  is 
within  the  prohibition  of  Act  17,  Sec.  5 
of  the  constitution,  which  declares  that 
such  company  shall  not  directly  or  in- 
directly engage  in  any  other  business 
than  that  of  common  carrier,  because 
the  sale  of  electricity  produced  at  the 
plant  of  the  defendant  is  a  direct  en- 
gagement in  another  business  than 
that  of  a   common  carrier." 
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Schenectady  Section,  A.  I.  E.  E. — The 

172nd  meeting  of  the  Schenectady  sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  on  March  21. 
Dr.  Albert  C.  Crehore  presented  a  pa- 
per entitled  "Atoms  and  Molecules." 

Newark  Jovian  League. — Captain 
Parrott  of  the  Edison  Lamp  Works  of 
the  General  Electric  Company,  ad- 
dressed the  Newark  Jovian  League  at 
the  regular  luncheon  on  March  16  on 
the  topic  of  "Electricity  and  Its  Uses  in 
Japan." 

Detroit  Engineering  Society. — The 
next  meeting  of  the  Detroit  Engineer- 
ing Society  will  be  held  April  7  at  the 
society's  hall.  Prof.  D.  C.  Jackson,  of 
the  Massachusetts  Institute  of  Tech- 
nology, will  speak  on  "High  Power 
Traction." 

New  York  Jovian  League.  —  T.  C. 
Martin,  secretary  of  the  National  Elec- 
tric Light  Association,  spoke  at  the 
regular  meeting  and  luncheon  of  the 
Jovian  League  of  New  York  City  on 
March  29  on  the  topic  "Electric  Vistas 
and  Outlooks." 

Jovian  Chapter  Cleveland  Electrical 
League. — Victor  T.  Noonan,  safety 
director  of  the  Industrial  Commission 
of  the  State  of  Ohio,  addressed  the 
Jovian  Chapter  of  the  Cleveland  Elec- 
trical League  on  March  9  on  the 
"safety-first"  movement. 

Philadelphia  Section,  A.  I.  E.  E.— 
Prof.  Charles  F.  Scott  of  Yale  Univer- 
sity addressed  the  members  of  the  Phil- 
adelphia section  of  the  American  Insti- 
tute of  Electrical  Engineers  on  March 
17  on  the  subject  of  "Engineering 
Training  as  a  Business  Asset." 

Arkansas  Association  of  Public  Util- 
ity Operators. — It  is  announced  that 
the  annual  convention  of  the  Arkansas 
Association  of  Public  Utility  Operators 
formerly  scheduled  to  be  held  at  Little 
Rock,  Ark.,  on  May  9,  10  and  11,  has 
been  postponed  until  June  6,  7  and  8. 

Pittsburgh  Sections,  A.  I.  E.  E.  and 

1.  E.  S. — A  joint  meeting  of  the  Pitts- 
burgh Sections  of  the  American  Insti- 
tute of  Electrical  Engineers  and  of  the 
Illuminating  Engineering  Society  was 
held  on  March  14.  W.  R.  Woodward 
read  a  paper  on  "Constant  Current 
Systems  for  Street  Lighting." 

Worcester  Polytechnic  Institute 
Branch,  A.  I.  E.  E.— The  fifth  regular 
meeting  of  the  Worcester  Polytechnic 
Institute  branch  of  the  American  Insti- 
tute of  Electrical  Engineers  was  held 
on  March  17.  William  R.  Bell,  chief 
load  dispatcher  of  the  Connecticut 
River  Transmission  Company  system, 
gave  an  address  on  that  system. 

Lynn  Section,  A.  I.  E.  E. — The  Lynn 
Section  of  the  American  Institute  of 
Electrical  Engineers  had  as  its  guests 
members  of  the  New  England  Section, 
Illuminating  Engineering  Society,  at  a 
meeting  on  March  8,  when  a  paper  on 
"Light,  Shade  and  Color  in  Illumina- 
tion" was  presented  by  M.  Luckiesh, 
Nela  Park  Laboratory,  Cleveland,  Ohio. 

Yale  Branch,  A.  I.  E.  E.— Courtland 
W.  Babcock,  commercial  industrial  en- 
gineer of  the  Westinghouse  Electric  & 
Manufacturing  Company,  discussed  at 
a  meeting  of  the  Yale  branch   of  the 


Associations 
and  Societies 

The  Directory  of  Electrical  Asso- 
ciations, which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page  799  of  this  number. 


American  Institute  of  Electrical  En- 
gineers on  March  3  the  characteristics 
and  advantages  of  different  kinds  of 
power  as  affecting  methods,  output  and 
economies  in  industrial  establishments. 

San  Francisco  Section,  A.  I.  E.  E. — 

A  meeting  of  the  San  Francisco  Section 
of  the  American  Institute  of  Electrical 
Engineers  was  held  at  the  Engineers' 
Club  on  March  31.  The  subject  of  the 
evening  was  "Transmission  Line  and 
Insulator  Losses  at  Extremely  High 
Voltages,"  by  Prof.  Harris  J.  Ryan  of 
Leland  Stanford  University.  Professor 
Ryan's  paper  was  illustrated  with 
lantern  slides. 

Pennsylvania  Section,  N.  E.  L.  A. — 
Harrisburg  has  been  selected  as  the 
permanent  headquarters  of  the  south- 
ern branch  of  the  Pennsylvania  section 
of  the  National  Electric  Light  Asso- 
ciation. C.  M.  Kaltwasser,  general 
manager  of  the  Harrisburg  Light  & 
Power  Company,  has  been  elected  pres- 
ident, and  H.  M.  Stine,  secretary  of  the 
Pennsylvania  Railways  Association, 
has  been  elected  secretary. 

Hotel  List  for  N.  E.  L.  A.  Convention. 

— The  hotel  committee  of  the  National 
Electric  Light  Association  has  com- 
piled and  sent  to  members  a  list  of 
the  principal  hotels  available  to  those 
attending  the  annual  convention  in  Chi- 
cago from  May  22  to  May  26.  The 
compilation  includes  a  map  which 
shows  the  location  of  the  various  hotels 
with  reference  to  the  convention  head- 
quarters. Reservations  will  be  made 
by  the  committee  for  those  who  desire 
them. 

South  Hudson  Electrical  Contractors' 
Association. — Preliminary  plans  for  the 
organization  of  the  South  Hudson  Elec- 
trical Contractors'  Association  were 
formulated  at  a  meeting  held  in  Jersey 
City  on  March  17.  The  next  meeting  of 
the  association  was  held  on  March  21. 
This  association,  which  plans  to  extend 
co-operation  between  all  electrical  con- 
tractors in  the  southern  part  of  Hudson 
County  of  New  Jersey,  has  adopted  the 
name  of  South  Hudson  Electrical  Con- 
tractors' Association. 

Detroit   Contractors   Elect  Officers. — 

The  Detroit  Electrical  Contractors'  As- 
sociation held  its  fourth  annual  banquet 
at  the  Hotel  Cadillac  on  March  18.  Of- 
ficers were  elected  as  follows:  Charles 
W.  Hanes,  of  Hanes-Hough  Company, 
president;  Henry  F.  Pappert,  of  the 
Union  Electrical  Construction  Company, 
vice-president;  Bruce  Palmer,  of  Pal- 
mer Electric  Company,  secretary,  and 
W.  D.  Gale,  of  W.  D.  Gale.,  Inc.,  treas- 
urer. 

New    York    Electrical    Society. — The 

345th  meeting  of  the  New  York  Electri- 
cal Society  was  held  in  the  Engineering 


Societies  Building  on  March  24.  Frank 
J.  Sprague,  past  president  of  the  so- 
ciety, gave  an  address  on  "A  Month 
with  the  Atlantic  Fleet  During  Battle 
Maneuvers,  Drills  and  Target  Practice." 
This  trip  was  undertaken  by  Mr. 
Sprague,  who  is  a  member  of  the  Naval 
Consulting  Board  and  an  ex-officer  of 
the  United  States  Navy,  for  the  purpose 
of  getting  first-hand  impressions  of  the 
present  condition  of  the  fleet,  with  a 
view  to  preparedness  in  case  of  emer- 
gencies. 

Kansas  City  Section  A.  I.  E.  E. — A 
section  of  the  American  Institute  of 
Electrical  Engineers  is  to  be  estab- 
lished at  Kansas  City,  Mo.,  including 
such  cities  in  the  60-mile  radius  as 
St.  Joseph,  Lawrence,  Leavenworth  and 
Excelsior  Springs.  There  are  thirty- 
five  members  of  the  institute  in  Kan- 
sas City,  and  at  least  twelve  elsewhere 
in  the  district.  Gordon  Weaver,  power 
sales  manager  of  the  Kansas  City  Light 
&  Power  Company,  has  received  sig- 
natures to  the  petition,  which  is  now 
being  considered.  This  will  be  the  first 
section  of  a  national  engineering  asso- 
ciation to  be  established  in  Kansas 
City,  though  the  "civils"  have  sufficient 
members,  and  are  making  plans  to  or- 
ganize. 

New  Haven  Section,  A.  I.  E.  E. — A 

joint  meeting  of  the  New  Haven  Sec- 
tions of  the  civil,  electrical  and  mining 
engineering  societies  will  be  held  on 
April  5  instead  of  April  15,  as  announced 
in  our  issue  of  March  18.  At  the  after- 
noon session  H.  I.  Harriman  of  Boston 
will  present  an  illustrated  paper  on  "The 
Water  Powers  of  New  England"  and  a 
general  discussion  on  the  topic  "The 
Power  Requirements  of  Connecticut  In- 
dustries" will  be  opened  by  R.  J.  S.  Pig- 
ott  of  Bridgeport,  Conn.,  and  F.  R.  Low, 
editor  of  Power.  In  the  evening  Samuel 
Insull,  president  of  the  Commonwealth 
Edison  Company,  Chicago,  will  give  an 
illustrated  address  on  "The  Progress 
of  Economic  Power  Generation  and 
Distribution." 

New-Business  Committee,  Indiana 
Electric  Light  Association. — The  first 
convention  of  the  new-business  com- 
mittee of  the  Indiana  Electric  Light 
Association  will  be  held  on  April  19  at 
the  Kokomo  Elks  Club,  Kokomo,  Ind. 
Program:  Address  of  welcome,  E.  J. 
Condon,  president  of  the  association, 
Indiana  Utilities  Company,  Angola, 
Ind.;  "Electric  Cooking,"  by  Pierre  L. 
Miles,  Kokomo,  Ind.,  sales  manager 
electrical  department,  Globe  Stove  & 
Range  Company;  discussion,  Norman 
A.  Perry,  Indianapolis,  Ind.;  M.  V. 
Stagg,  Fort  Wayne,  Ind.;  H.  E.  Gant, 
Marion,  Ind.;  talk  by  Mr.  Elwood 
Haynes,  "Tungsten  and  Its  Application 
to  the  Electrical  Industry,"  by  Elwood 
Haynes;  "Facts  and  Figures  on  Rural 
Extensions,"  by  P.  H.  Palmer,  Indiana 
Railways  &  Light  Company,  Kokomo, 
Ind.;  discussion,  E.  I.  Myers,  Fort 
Wayne,  Ind.;  G.  K.  Wilson,  Muncie, 
Ind.;  John  Kester,  Noblesville,  Ind.; 
"Forecast  and  Co-operation,"  by  R.  A. 
McGregor  and  read  by  A.  C.  Riggs, 
both  of  the  Merchants  Heat  &  Light 
Company,  Indianapolis,  Ind.;  discus- 
sion, G.  O.  Nicolai,  Terre  Haute,  Ind.; 
Thomas  Donahue,  Lafayette,  Ind. 
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Manufacturing  and  Industrial 

Copper  Market  Situation 

Th«  National  Conduil  A  Cable  Company  of  Nov  York, 

in  discussing  the  present   situation  in  the  copper  market, 
expresses    tin-    beBef    that    t h»>    present    high    prices    will 
not  continue  Indefinitely.    The  company  says: 
"All  the  large  mills  of  the  country  arc  operating  their 

plants  at  an  abnormal  rate.  This  fact  in  itself  indicates 
that  the  present  expansion  in  manufacturing  demand  is  ex- 
traordinary and  extreme.  It  is  therefore  reasonable  to 
expert  that  the  era  of  inflated  prices  cannot  continue  in- 
definitely, and  that  the  future  course  of  the  copper  market 
will  depend  on  the  developments  affecting  trade  when  more 
normal  conditions  are   restored  in  the  business  world. 

"Market  values  are  now  on  a  basis  calculated  to  instill 
the  utmost  caution  in  the  minds  of  every  conservative  manu- 
facturer. The  conclusion  of  the  great  European  war  must 
eventually  bring  about  a  readjustment  of  values  and  in- 
dustrial conditions.  The  European  situation  has  been  the 
great  factor  in  the  expansion  of  demand  for  copper.  Con- 
ditions developed  by  a  great  war  have  converted  multiplied 
industrial  plants  into  vast  munition  factories.  Further 
important  requirements  are  highly  probable  which  may 
keep  present  high  prices  in  force  for  some  time.  But  while 
it  is  admitted  that  the  market  at  present  has  the  support 
of  an  enormous  demand,  it  is  needless  to  say  production 
is  also  expected  to  reach  the  highest  record  in  the  history 
of  the  trade.  The  maximum  in  output  is  not  yet  reached 
and  productive  facilities  are  expected  to  show  a  sub- 
stantial increase  during  1916. 

"With  copper  selling  at  double  the  price  it  brought  early 
in  1915  there  is  every  inducement  to  stimulate  production. 
All  the  principal  producing  districts  are  busy  preparing 
to  eclipse  all  previous  performances.  New  methods  and 
improvements  in  metallurgical  practice  have  resulted  in  re- 
ducing previous  heavy  losses,  and  it  is  evident  that  more 
copper  will  be  available  for  consumption.  There  has  also 
been  a  notable  increase  in  refinery  capacity  at  plants  located 
in  the  West  and  on  the  Atlantic  Coast.  The  extensive  ex- 
pansion accomplished  in  electrolytic  refining  capacity  will 
greatly  increase  the  annual  output  of  commercial  copper  in 
the  United  States.  Former  high  levels  of  production  will 
be  exceeded  when  recent  important  changes  go  into  full 
operation.  The  ability  to  turn  out ,  copper  in  marketable 
form  will  be  lifted  to  a  new  basis,  and  under  the  latest 
modern  conditions  consumption  will  be  forced  to  submit 
to  a  new  test  as  to  its  power  of  absorption.  There  was 
renewal  of  buying  interest  within  the  last  few  days.  In- 
quiries were  increasing  and  the  tone  of  the  market  was 
firm  based  on  improved  domestic  demand.  March  and  April 
Electrolytic  were  quoted  27 Y2  @  28c." 


The  French  Battery  &  Carbon  Company  of  Madison,  Wis., 

has  just  established  a  factory  branch  and  warehouse  at 
Dallas,  Tex.,  which  will  be  under  the  management  of  A.  I. 
Folsom. 

The  Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
has  moved  its  St.  Louis  office  from  the  Fullerton  Building 
to  1508  Federal  Reserve  Bank  Building.  This  change  has 
been  necessitated  on  account  of  increase  in  business  in  the 
St.  Louis  territory,  larger  quarters  being  required. 

Engberg's  Electric  &  Mechanical  Works,  St.  Joseph,  Mich., 
manufacturers  of  dynamos,  engines,  searchlamps,  etc.,  have 
opened  branch  offices  at  39  Cortlandt  Street,  New  York, 
with  D.  J.  Rowland  as  manager;  Fisher  Building,  Chicago, 
with    F.    H.    Pond    as    manager,    and    Wells    Building,    Mil- 


waukee, Wis.,  with  F.  II.  Dorner  as  manager.  l».  I).  Mer- 
rill, secretary  of  the  company,  states  that  the  opening  of 
these  offices  has  been  necessitated  on  account  of  the  in- 
creased demand  for  the  company's  apparatus  in  the  terri- 
tories named. 

Revisions  in  Standards  for  Rubbcr-(  ovcred  Wires. — The 
Underwriters'  Laboratories,  Chicago,  have  just  issued  a 
number  of  revised  pages  for  the  June,  1915,  edition  of  their 
Standards  for  Rubber-Covered  Wires  and  Cables,  present- 
ing, in  italics,  the  substance  of  the  various  actions  taken  by 
the  Industry  Conference  for  Rubber-Covered  Wires  and 
Cords,  held  in  January  of  the  present  year.  The  new  pages 
on  which  revisions  appear  number  twelve  in  all,  and  refer 
to  test  conditions  for  measuring  insulation  resistance;  the 
determination  of  tensile  strength  of  rubber;  room  tem- 
peratures at  time  of  test;  lay  of  conductors  in  twisted 
pairs  for  cables,  etc.  A  micrometer  microscope  for  meas- 
uring insulation  thickness,  cross-section  areas,  etc.,  is  also 
illustrated  and  described. 

Special  Agent  to  Investigate  Market  for  Electrical  Goods 
in  South  America. — Stanley  H.  Rose,  commercial  agent  in 
charge  of  the  New  York  office  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  announces  that  Philip  S.  Smith 
has  been  appointed  special  agent  of  the  bureau  to  investi- 
gate the  markets  for  electrical  goods  in  South  America. 
Mr.  Smith  will  report  both  on  the  present  conditions  as  well 
as  the  future  prospects  in  the  South  American  market  for 
electrical  goods  of  all  character.  His  reports,  it  is  stated, 
will  enable  the  American  manufacturer  to  cultivate  intelli- 
gently the  South  American  market.  At  the  present  time 
Mr.  Smith  is  visiting  a  number  of  American  cities  with  the 
purpose  of  interviewing  American  manufacturers  and  to 
ascertain  what  ground  American  firms  interested  in  foreign 
trade  would  like  to  have  Mr.  Smith  cover  in  his  investiga- 
tion. Mr.  Smith  expects  to  be  in  New  York  (Room  409, 
Custom  House)  from  April  24  to  April  27,  and  will  be  very 
glad,  it  is  announced,  to  meet  American  manufacturers  and 
exporters  of  electrical  apparatus  and  supplies.  Interested 
parties  may  make  appointments  with  Mr.  Smith  by  ad- 
dressing Stanley  H.  Rose,  commercial  agent  in  charge, 
bureau  of  foreign  and  domes.tic  commerce,  409  Custom 
House,  New  York. 

Recent  Orders  for  Gas  Engines. — Following  are  some  of 
the  orders  for  gas  engines  recently  booked  by  the  Bruce- 
Macbeth  Engine  Company,  2122  Center  Street,  Cleveland, 
Ohio:  The  Gem  Clay  Forming  Company,  Sebring,  Ohio, 
one  40-hp.  natural-gas  engine;  Lee  Graber,  Massillon,  Ohio, 
one  40-hp.  natural-gas  engine;  the  Hayes  File  Company, 
Detroit,  Mich.,  one  40-hp.  artificial-gas  engine;  the  Cross 
Gear  &  Engine  Company,  Detroit,  Mich.,  one  60-hp.  arti- 
ficial-gas engine;  the  Wood  &  Spencer  Company,  Cleveland, 
one  70-hp.  natural-gas  engine  (second  order) ;  the  Com- 
mercial Auto  Body  &  Manufacturing  Company,  Cleveland, 
one  90-hp.  natural-gas  engine;  the  Atlantic  Foundry  Com- 
pany, Akron,  Ohio,  one  125-hp.  natural-gas  engine  (repeat 
order) ;  the  American  Window  Glass  Company,  Belle  Ver- 
non, Pa.,  one  150-hp.  natural-gas  engine;  the  Universal 
Rolling  Mill  Company,  Bridgeville,  Pa.,  one  150-hp.  natural- 
gas  engine  (third  order) ;  the  American  Well  &  Prospecting 
Company,  Corsicana,  Tex.,  one  150-hp.  natural-gas  engine; 
George  W.  Wood,  Birmingham,  Mich.,  one  35-hp.  twin- 
cylinder  producer-gas  engine;  the  Turner  &  Moore  Manu- 
facturing Company,  Detroit,  Mich.,  one  150-hp.  four-cylinder 
artificial-gas  engine;  the  Wheats  Ice  Cream  Company,  Ak- 
ron, N.  Y.,  one  60-hp.  twin-cylinder  natural-gas  engine 
(eighth  engine  order) ;  the  Budd  Dairy  Company,  Columbus, 
Ohio,  one  150-hp.  four-cylinder  natural-gas  engine;  the 
Bickett  Machine  &  Manufacturing  Company,  Cincinnati, 
one  90-hp.  four-cylinder  natural-gas  engine. 
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The  Manistee  Iron  Works  Company,  Manistee,  Mich.,  has 

opened  a  new  office  at  50  Church  Street,  New  York.  This 
office  will  be  under  the  direction  of  R.  M.  Klein,  district 
manager. 

The  Ames  Iron  Works,  Oswego,  N.  Y.,  have  appointed 
Walter  Castanedo  district  manager  of  their  New  Orleans 
office,  as  already  noted  in  the  March  25  issue  of  the  Elec- 
trical World,  with  headquarters  at  1101  Hennen  Building 
instead  of  at  1103  Hennen  Building,  as  noted  in  the  pre- 
vious issue. 

Hurley  Machine  Company. — F.  W.  Buck,  who  for  the  last 
eight  years  has  been  connected  with  the  Union  Electric  Com- 
pany of  Pittsburgh,  Pa.,  as  advertising  manager  and  pur- 
chasing agent  and  in  other  capacities,  has  resigned  as  adver- 
tising manager  of  that  company,  and  will  hereafter  repre- 
sent the  Hurley  Machine  Company  of  Chicago  in  the  Pitts- 
burgh territory. 

Orders  for  Large-Sized  Turbines. — The  I.  P.  Morris  Com- 
pany, Philadelphia,  Pa.,  has  just  received  an  order  from  the 
Rochester  Railway  &  Light  Company,  Rochester,  N.  Y.,  for 
two  16,000-hp.  turbines  of  the  vertical-shaft,  single-runner 
type,  designed  to  operate  under  a  head  of  130  ft.  at  a  speed 
of  180  r.p.m.  These  turbines  will  be  controlled  by  I.  P. 
Morris  governors. 

The  Franklin  Railway  Supply  Company,  30  Church 
Street,  New  York,  has  appointed  Ralph  G.  Coburn  sales 
manager  of  its  electrical  department.  Mr.  Coburn  has  been 
associated  with  the  Franklin  company  for  the  past  seven 
years,  being  formerly  in  charge  of  its  Chicago  office  and 
for  the  last  few  years  Eastern  sales  manager,  with  head- 
quarters in  New  York,  where  he  will  continue  in  his  new 
position. 

General  Electric  Factory  for  Providence. — A  new  factory 
for  the  production  of  lamp  bases  will  be  built  by  the  Gen- 
eral Electric  Company  at  once  at  Atwell  and  Harris  Ave- 
nues, Providence,  R.  I.  A  modern  power  plant  is  planned, 
and  about  600  persons  are  to  be  employed.  The  factory 
will  be  ready  for  occupancy  by  fall  and  will  supplement  the 
work  now  performed  at  the  Providence  Base  Works  on  Hos- 
pital Street. 

The  Carroll  Electric  Company,  jobber  of  electrical  sup- 
plies and  machinery,  Washington,  D.  C,  has  moved  its  of- 
fices, retail  store  and  warehouse  to  its  new  building  at  714 
Twelfth  Street  Northwest,  Washington,  D.  C.  The  new  re- 
tail supply  store  is  complete  in  its  appointments,  and  repre- 
sents in  equipment  the  result  of  years  of  experience  in  the 
electrical  jobbing  business.  The  company  carries  a  com- 
plete stock  of  supplies,  machinery  and  machine  supplies,  and 
does  business  throughout  the  South. 

The  Frank  Adam  Electric  Company. — It  was  stated  in 
the  Electrical  World  of  March  18  that  the  Frank  Adam 
Electric  Company  had  changed  its  name  to  the  Reflectolyte 
Company.  This  announcement  is  incorrect.  The  Reflecto- 
lyte Company,  with  offices  at  914  Pine  Street,  St.  Louis, 
Mo.,  has  recently  been  formed  to  manufacture  and  distribute 
lighting  fixtures  designated  as  "Reflectolytes"  under  pat- 
ents granted  H.  C.  Adam.  The  Frank  Adam  Electric  Com- 
pany will  continue  to  manufacture  and  distribute  its  "F.  A." 
products. 

The  Electric  Sales  Engineers,  Inc.,  19  South  Fifth  Avenue, 
Chicago,  announce  that  they  have  added  to  their  other  lines 
the  "Connersville  System"  of  stationary  vacuum  cleaners. 
This  system  uses  the  Connersville  double-impeller  involute 
pump  manufactured  by  the  Connersville  (Ind.)  Blower  Com- 
pany, and  embraces  a  line  of  sizes  ranging  from  V2  hp.  for 
residences  to  the  largest  on  the  market.  Grover  McHugh, 
who  has  had  many  years'  of  experience  with  all  types  of 
vacuum  cleaners,  is  associated  with  the  Electric  Sales  Engi- 
neers, Inc.,  and  has  full  charge  of  the  vacuum  cleaning  de- 
partment. His  services  in  consultation  are  offered  to  archi- 
tects and  engineers  on  their  cleaning  problems. 

Domestic  Engineering  Company  to  Make  Small  Isolated 
Plants. — A  comprehensive  outline  of  the  field  which  the  Do- 
mestic Engineering  Company  of  Dayton,  Ohio,  intends  to 
cover,  is  furnished  by  General  Manager  R.  H.  Grant.  The 
company,  he  says,  will  manufacture  a  small  electric  plant, 
consisting  of  a  gasoline  engine  direct-connected  to  a  genera- 
tor, for  the  use  of  farmers  and  others  not  accessible  to  cen- 
tral  stations.     He  estimates   that  there  are  not  less   than 


20,000,000  people  so  situated,  and  points  out  that  in  enabling 
them  to  have  complete  electric  service  for  their  homes  and 
surroundings  the  company  will  be  accomplishing  a  consider- 
able advance  in  the  development  of  the  art.  Incidentally, 
the  company  will  market  the  various  electric  appliances  now 
in  general  domestic  use,  both  as  an  aid  in  securing  the  sale 
of  the  generating  units  and  as  a  service  to  its  customers  who 
buy  the  generating  plants. 

New  Prest-O-Lite  Battery  Plant.— A  large  addition  is 
being  made  to  the  main  factory  of  the  Prest-O-Lite  Co., 
Indianapolis,  to  accommodate  the  increased  production  of 
Prest-O-Lite  storage  batteries  and  is  practically  completed. 
The  new  building  is  400  ft.  long  by  100  ft.  wide  and  is 
provided  with  40,000  sq.  ft.  of  floor  space;  it  is  the  second 
largest  building  of  the  present  factory  group.  When  this 
new  addition  is  ready  for  operation  the  company  will  be 
able  to  produce  1200  batteries  a  day.  The  present  output  of 
batteries  is  400  a  day.  Plenty  of  provision  has  been  made 
for  ultimate  expansion.  The  building  in  general  is  one 
story  in  height  with  a  monitor  roof.  There  are,  however, 
two  rooms  on  the  second  floor  each  50  ft.  by  50  ft.  in  size, 
one  of  which  will  be  used  for  a  welfare  room,  containing 
shower  baths,  lockers  and  lunch  rooms.  The  other  will  be 
used  for  shop  office  and  laboratory. 

Use  of  Metric  System  in  Export  Trade.— At  the  request 
of  the  Secretary  of  the  Treasury  a  report  on  the  use  of  the 
metric  system  in  export  trade  has  been  prepared  by  Di- 
rector S.  W.  Stratton  of  the  National  Bureau  of  Standards. 
This  report  was  submitted  at  the  last  meeting  of  the  Inter- 
national High  Commission  on  Uniformity  of  Laws  on  Dec. 
1,  and  was  considered  so  complete  and  of  such  a  useful 
character  that  the  Hon.  Duncan  U.  Fletcher,  Senator  from 
Florida,  recommended  it  being  issued  as  a  Senate  document. 
The  document,  printed  in  booklet  form  and  consisting  of 
eighty  pages,  should  be  of  considerable  mterest  to  every 
manufacturer  of  machinery,  machine  tools  and  electrical 
supplies  who  is  in  touch  or  desires  to  get  in  touch  with 
foreign  markets.  Firms  desiring  a  copy  of  the  booklet 
should  send  their  request  in  writing  addressed  to  Stanley 
H.  Rose,  commercial  agent,  409  Custom  House,  New  York 
City. 

Large  Motor  Equipment  for  Steel  Mills. — The  Westing- 
house  Electric  &  Manufacturing  Company  of  East  Pitts- 
burgh, Pa.,  has  recently  sold  to  the  National  Tube  Com- 
pany the  electrical  equipment  to  drive  a  new  40-in.  revers- 
ing rolling  mill  which  it  is  about  to  install  in  its  plant  at 
Lorain,  Ohio.  This  rolling  mill,  when  completed,  will  be 
one  of  the  largest,  it  is  asserted,  in  the  country.  The  re- 
versing motor  will  develop  15,000  hp.  and  will  run  at  a 
maximum  speed  of  about  120  r.p.m.  The  power  for  the  re- 
versing motor  will  be  supplied  by  a  flywheel  motor-gen- 
erator set  which  will  be  so  controlled  that  the  load  on  the 
power  plant  will  be  limited  to  approximately  3000  kw.  One 
of  the  novel  features  of  this  equipment  is  the  arrangement 
made  to  allow  the  reversing  motor  to  be  turned  over  slowly 
for  setting  up  the  mill  without  running  the  flywheel  motor- 
generator  set.  A  sale  of  a  similar  equipment  has  been  made 
to  the  Indiana  Steel  Company,  which  has  purchased  from  the 
Westinghouse  Electric  &  Manufacturing  Company  the  elec- 
trical equipment  to  drive  and  control  a  new  40-in.  reversing 
blooming  mill,  which  is  to  be  installed  in  its  plant  at  Gary. 
Ind.  The  capacity  of  the  reversing  motor  will  be  15,000  hp. 
and  it  will  be  supplied  with  power  by  a  flywheel  motor- 
generator  set.  In  addition  to  these  two  units  the  Westing- 
house  company  is  at  present  building  the  electrical  equip- 
ment for  four  other  reversing  mills,  two  of  which  are  ap- 
proximately of  the  same  size  as  those  mentioned  above. 

Distribution  of  Electric  Flags. — How  interest  in  the  elec- 
trically lighted  American  flag  is  spreading  may  be  deter- 
mined from  the  following  list  of  towns  where  electric  flags 
have  been  installed.  Although  the  list  is  not  complete,  it 
shows  in  a  remarkable  way  to  what  extent  this  new  flag 
movement  has  been  developed.  Some  of  the  towns  to  which 
flags  have  been  sent  and  the  number  of  flags  sold  are  as 
follows:  Toledo,  500;  Massillon,  Ohio,  thirteen;  Lincoln. 
Neb.,  thirteen;  Athens,  Ga.,  twelve;  St.  Joseph,  Mo.,  twelve: 
Alliance,  Ohio,  ten;  Galveston,  Tex.,  twenty;  Cleveland, 
Ohio,  twelve;  Sedalia,  Mo.,  seven;  Elyria,  Ohio,  six;  Denver, 
Col.,  six;  Salina,  Kan.,  five;  Joplin,  Mo.,  five;  Montgomery, 
Ala.,    four;    Fremont,    Neb.,    three;    Bristol,    Tenn.,    three; 
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Sanbury,  Conn.,  three;    Vmarillo,   i'«- s ..  twoj  Warren,  Ohio, 

Hutchinson,  Kan.,  one;  Bartelleville,  Okie.,  one;  Dui 
hem,  one;  Dayton,  Ohio,  thirty;  Laneing,  Mich.,  three; 
.11.  Ohio,  two;  Meridian,  Mi  >.,  one;  Canton,  ohm,  one; 
Oakland,  Cal.,  one;  Providence,  R.  I.,  one;  Chicago,  ten;  Porl 
Huron,  one;  Huston,  two;  Knoxville,  Tenn.,  ten;  Litchfield, 
one;  Ivh  York  City,  four;  Jei  <•>  City,  ten;  Topeka,  Kan., 
one;  i  I  *  >  t  Springe,  Ark.,  one.  The  Following  list  of  towni 
have  one  to  Ave  eigne:  Albany,  N.  Y.\  Steubensville,  Ohio; 
Cincinnati,  Ohio;  Louisville,  Ky.;  Detroit,  .Mali.;  Port  Huron, 
Mich.;  Lancing,  Mich.;  Grand  Rapids,  Mich.;  Orion,  Mich.; 
Benton  Harbor,  Mich.;  Niles,  Mich.;  Battle  Creek,  Mich.; 
Marquette,   Mich.;    Newark,  Ohio;  Tiffin,  ohm;   Sandusky, 

Ohio;     Norwalk,    Ohio;    Martinsville,    hid.;    Yinecnnes,    Ind.; 

Bannersville,  Ind.;  Shelbyville,  Ind.;  Mishawaka,  Intl.;  Gary, 
ind.;  Valparaiso,  Ind.;  Huntington,  Ind.;  Marion,  Ind.;  Porl 
land,  Ind.;  Muncie,  Ind.;  Anderson,  Ind.;  Blwood,  Ind.;  Terre 
Haute.  Ind.;  Crawfordsville,  Ind.;  New  Castle,  Pa.;  Sharon, 
Pa.;  Gary,  Pa.;  Allentown,  l'a. 


NEW   YORK  METAL  MARKET  PRICES 

, March  21    — »  , March  28 N 

Selling  Pi  Selling  Trices 

Bid  Asked  Bid  Asked 

Coppper  £        s      «i  £        s      d 

London,   standard   spot  112         ">        0  113        0        0 

Prime   Lake   27.37 H,  to  27.62 M,t  26.87%  to  27.12%t 

BnectrolytlC     27.37%  to  27.62  Mst  26.87%  to  27.1 2%  t 

Tasting    27.75       to  26.25f  25.50      to  25.75t 

Topper   wire  base 29.00       to  29.50t  28.25       to  28.75t 

Lead    7.oo  7.00 

Nickel     45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter..  2:>.oot  25.oot 

Sp.lter     17.67%  to  17.92%t  17.67%  to  17. 80t 

Tin,  straits 50.00t  50.00t 

Aluminum.  98  to  99  per  cent    57.00       to  59.00t  57.00      to  59.00t 


OLD  METALS 

Heavy  copper  and  wire.  .  .  21.00  to  21.50t  21.00  to  21.50t 

Brass,  heavy    13.50  to  14.00t  13.50  to  14.00t 

Brass,  light    11.00  to  ll.SOt  11.00  to  11.50t 

Lead,    heavy    6.25  to    6.50t  6.50  to    6.62%t 

Zinc,   new  scrap 15.50  to  16.00t  15.50  to  16.00t 

COPPER  EXPORTS 
Total  tons  to  March  28 20,873 

tNominal. 

Corporate  and  Financial 

Detroit  (Mich.)  Edison  Company. — The  condensed  income 
account  for  1915  compared  with  1914  follows: 

1915  1914 

Gross   revenue    $7,759,932  $6,495,814 

Expenses    (total)     $4,811,219  $4,194,751 

Operating    and    non-operating    expenses,    in- 
cluding maintenance   and  taxes 4,211,219  3,674,750 

Renewal,   replacement  and  contingency    (de- 
preciation reserve  credit)    $600,000*  $520,000 

Net  income $2,948,713  $2,301,063 

Interest  on  funded  and  unfunded  debt 1,100,055  882,312 

Net    $1,848,658     $1,418,751 

•The  $600,000  credit  to  depreciation  reserve,  included  as  an 
Item  of  expense,  is  additional  to  ordinary  maintenance  expendi- 
tures,   which    amounted    to    $456,667. 

Electric   Storage   Battery   Company,   Philadelphia,   Pa.— 

The  staement  of  earnings  of  the  company  for  the  year 
ended  Dec.  31,  1915,  follows: 

Gross  sales,  less  cost  of  manufacture  and  purchases  and 

all  expenses  incident  thereto.  .  . '. $1,770,188 

Operating  expenses,  including  salaries,  commissions,  en- 
gineering, selling  and  traveling  expenses  and  rent  of 
branch  offices 581,570 

Net  earnings  from  sales _• $1,188,618 

Other  income 172,130 

Total  net  earnings ^1,?62'I1? 

Less  dividends  paid  during  year 649,964 

Net  earnings  for  1915  after  paying  dividends $710,784 

Interstate  Public   Service   Company,   Indianapolis,   Ind. — 

The  Indiana  commission  has  granted  authority  to  the  com- 
pany to  issue  $24,000  of  bonds  to  sell  at  not  less  than  80, 
the  proceeds  to  be  used  for  reimbursing  the  company's 
treasury  for  extensions  at  several  Indiana  towns  and  cities 
and  to  refund  a  small  bond  issue. 


Montana  Rower  <  ompan\.  Unite.  Mont.  Tin-  <|ipn  led 
condition    ol"    lnisini  dling    during    the    latter    part    of 

191  t  continued  during  the  early  part  of  L915,  bul  beginning 

in  May  the  company's  earning!  showed  gradually  Incree  Ing 

gains  over  tlie  COTTB  ponding  months  of  the  previous  ye.u, 
it   was   stated    in    the   annual    report    for    1916.      The   earnings 

in   December  reached  the  nigheet  pomt   in  the  history  of 

the  company.  The  increases  in  earnings  for  t  tie  year  1916 
os  or  191  I  were  L5.88  pel  Cent  in  the  gross  and  2U  per  cent 
in  the  net,  which  increases  were  due  partly  to  the  re- 
sumption of  mining  operations  to  full  capacity  during  the 
latter  part  of  the  year,  and  to  a  greater  extenl  to  a  marked 
improvement  in  the  growth  of  the  company's  general  busi- 
ness. Service  of  power  to  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  Company  was  hegun  over  a  part  of  the  line 
in  December,  hut  the  income  from  this  source  did  not  ma- 
terially increase  the  earnings  for  the  year.  The  ratio  of 
operating  cost  to  gross  earnings,  including  the  entire  busi- 
ness for  the  year  1915,  was  27  per  cent  and  for  the  last 
month  of  the  year  24  per  cent.  At  the  close  of  the  year 
the  number  of  customers  on  the  company's  books  was  .'52,000, 
showing  a  gain  of  3500  during  the  year.  There  was  an 
increase  in  connected  load  during  the  year  of  approximately 
01,000  kw.  The  present  connected  load  amounts  to  approxi- 
mately 200,000  kw.  The  total  output  of  the  system  for  the 
year  was  over  488,500,000  kw.-hr.  and  the  highest  peak-load 
demand  was  89,000  kw.  During  the  year  a  total  of  ap- 
proximately $3,400,000  was  expended  in  new  construction 
work  and  plant  betterments;  the  principal  items  of  which 
were  the  Great  Falls  and  Thompson  Falls  developments,  and 
the  transmission  lines  to  serve  the  Chicago,  Milwaukee  & 
St.  Paul  Railway.  The  new  dam  and  power  house  at  the 
Great  Falls  of  the  Missouri  River  were  completed  and  four 
of  the  six  units  installed.  The  plant  has  been  in  continuous 
operation  since  Aug.  11.  Apparatus  for  the  other  two  units 
of  10,000  kw.  each  has  been  ordered  and  will  be  installed 
this  year,  completing  the  plant  to  its  full  capacity  of  60,000 
kw.  The  estimated  cost  of  this  development  was  $3,853,510. 
The  total  amount  expended  to  Dec.  31,  1915,  was  $3,593,634. 
The  two  additional  units  to  complete  the  development  are 
estimated  to  cost  $375,000,  making  the  total  cost  of  the 
development,  less  salvage,  about  $3,950,000.  The  dam  and 
power  house  at  Thompson  Falls  on  Clark's  Fork  of  the 
Columbia  River  were  completed  and  two  of  the  six  units 
of  5000  kw.  each  installed.  During  the  last  six  months  of 
the  year  power  was  delivered  from  this  plant  to  the  Mon- 
tana-Idaho State  line,  where  it  was  received  by  the  mining 
companies  in  the  Cceur  d'Alene  district  for  distribution  to 
their  various  plants.  Apparatus  for  two  additional  units 
has  been  ordered  and  will  be  installed  during  1916.  The 
remaining  two  units  to  complete  the  plant  to  its  full  capacity 
of  30,000  kw.,  it  is  stated,  will  be  installed  as  the  market 
warrants. 

The  estimated  cost  of  this  development  was  $2,870,386. 
The  total  amount  expended  to  Dec.  31,  1915,  was  $2,341,355. 
The  two  units  to  be  installed  during  1916  are  estimated  to 
cost  $309,300  and  the  two  remaining  units  to  be  installed, 
as  required,  will  cost  about  $300,000,  making  the  total  cost 
of  the  development,  less  salvage,  approximately  $2,900,000. 
The  rapid  increase  of  the  business  of  the  company,  during 
the  year  1915,  has  taken  a  considerable  portion  of  the 
capacity  of  new  plants  brought  into  commission  during  the 
year  and  a  further  development  of  40,000  kw.  will  be  under- 
taken. The  final  completion  of  the  Hebgen  Dam,  creating 
the  seventh  largest  reservoir  in  the  world,  was  accom- 
plished during  1915.  By  means  of  this  reservoir  and  other 
reservoirs  located  above  the  various  generating  plants,  the 
company  estimates  that  it  has  sufficient  storage  to  increase 
the  continuous  flow  of  the  Madison  and  Missouri  Rivers  87 
per  cent  over  extreme  low-water  periods,  thus  insuring 
uninterrupted  operations  of  the  seven  plants  now  developed 
on  these  rivers. 

The  installation  of  the  electrical  equipment  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  has  progressed  satis- 
factorily during  the  past  year  and  operations  of  trains  over 
the  sections  between  Deer  Lodge  and  Three  Forks,  a  dis- 
tance of  112  miles,  was  begun  on  Dec.  2.  The  division 
between  Three  Forks  and  Harlowton  is  about  completed, 
and  operations  over  this  division  will  probably  begin  about 
May  1,  so  that  226  miles  between  Harlowton  and  Deer 
Lodge  will  then  be  put  in  full  electrical  operation.     Con- 
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siderable  construction  work  has  been  done  on  the  western 
division  between  Deer  Lodge  and  Alberton,  and  it  is  ex- 
pected that  this  division  will  be  in  operation  in  July  next, 
and  the  entire  distance  from  Harlowton,  Mont.,  to  Avery, 
Idaho,  completed  and  in  operation  by  the  end  of  1916. 

"The  outlook  for  the  year  1916,"  President  John  D.  Ryan 
states,  "is  good.  The  extension  of  the  company's  high- 
tension  lines  through  new  territories  will  result  in  new 
business  from  small  towns  and  industries  along  these  lines 
and  will  add  to  the  increased  earnings  from  growing  busi- 
ness in  old  territories.  Improvements  in  metallurgical 
process,  both  in  copper  and  zinc,  promise  very  substantial 
increases  in  demands  for  power,  and  the  income  from  this 
source  and  the  Chicago,  Milwaukee  &  St.  Paul  Railway 
contract  should  result  in  a  considerable  increase  in  earnings 
for  the  present  year."  The  combined  earnings  of  the  com- 
panies for  1913,  1914  and  1915  and  for  the  properties  for 
1912  are  as  follows: 

1914  1915 

Gross  earnings $3,778,285      $4,359,408 

Operating  expenses  and  taxes 1,139,046       1,191,904 

Net  earnings $2,639,239     $3,167,504 

Interest  charges 1,063,614        1,189,162 

Surplus  over  charges $1,575,625     $1,978,342 

Reserve  for  depreciation   300,000 

Surplus  over  charges,  1915 $1,678,342 


New  Utility  and  Industrial  Companies 

The  Hard  Electric  Company  of  Columbus,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  C.  G.  Hard, 
I.  B.  Martin  and  K.  R.  Hard. 

The  Topton  Electric  Company  of  Topton,  Pa.,  has  been  in- 
corporated by  Laurence  B.  Myers,  Edith  H.  Myers  and  John 
M.  Groff.  The  company  is  capitalized  at  $5,000  and  proposes 
to  supply  electricity  in  the  borough  of  Topton. 

The  Northern  Electric  Service  Company  of  Pennsylvania, 
Erie,  Pa. — The  company  has  increased  its  capital  stock  from 
$65,000  to  $2,500,000.  The  company  was  recently  formed  by 
a  merger  of  companies  in  Erie  and  adjoining  counties. 

The  Economic  Gas  Water  Heater  Corporation  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of 
$37,500  to  deal  in  gas,  water  heaters,  oil,  gas  and  electrical 
machines.  The  incorporators  are  A.  G.  Halpin,  A.  Howell 
and  N.  W.  Coan,  453  Grand  Avenue,  New  York,  N.  Y. 

The  Yorkville  Electrical  Appliance  Company  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
to  deal  in  gas,  electric  fixtures,  supplies,  etc.  The  incor- 
porators are  R.  Hoffman,  H.  P.  Karlindecker  and  J.  Hoch- 
man,  322  East  Eighty-second  Street,  New  York,  N.  Y. 

The  Wizard  Electric  &  Manufacturing  Company  of 
Rochester,  N.  Y.,  has  been  incorporated  with  a  capital  stock 
of  $10,000  to  manufacture  and  deal  in  machinery, 
appliances,  devices,  etc.  The  incorporators  are  J.  L.  Whit- 
ley, C.  H.  Sampson  and  A.  F.  Bircher,  205  State  Street, 
Rochester,  N.  Y. 

The  Hill  Insulating  &  Manufacturing  Corporation  of  New 
York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of 
$25,000  to  manufacture  motor  vehicles,  aeroplanes,  boats, 
insulations,  mica  and  allied  forms.  The  incorporators  are: 
C.  G.  Vogell,  2040  Seventh  Avenue;  A.  Leach,  124  West 
123d  Street,  and  R.  R.  Hill,  302  Convent  Avenue,  New 
York,  N.  Y. 

The  Rockland  Township  Electric  Company  of  Rockland, 
Pa.,  has  been  incorporated  with  a  capital  stock  of  $10,000  by 
Samuel  D.  Warriner  of  Philadelphia;  Rollin  H.  Wilbur  of  St. 
Davids,  and  H.  F.  Baker  of  Germantown.  The  company  pro- 
poses to  supply  electricity  for  lamps,  heaters  and  motors  in 
Rockland  Township.  The  main  office  of  the  company  is  at 
437  Chestnut  Street,  Philadelphia. 

The  Ruscombmanor  Township  Electric  Company  of  Rus- 
combmanor,  Pa.,  has  been  granted  a  charter  with  a  capital 
stock  of  $10,000  for  the  purpose  of  supplying  electricity  for 
lamps,  heaters  and  motors  in  the  township  of  Ruscombman- 
or. The  incorporators  are:  Samuel  D.  Warriner  of  Phila- 
delphia; Rollin  H.  Wilbur  of  St.  Davids  and  H.  F.  Baker  of 
Germantown.  The  main  office  of  the  company  is  at  437 
Chestnut  Street,  Philadelphia. 


Trade  Publications 

Transformers. — Various  types  of  transformers  are  illus- 
trated in  a  folder  issued  by  the  Moloney  Electric  Company, 
St.  Louis,  Mo. 

Water  Meters. — The  Neptune  Meter  Company,  New  York, 
has  issued  an  illustrated  booklet  descriptive  of  various  types 
of  water  meters. 

Humidifiers. — Electrically-operated  humidifiers  are  de- 
scribed and  illustrated  in  bulletins  sent  out  by  the  Normalair 
Company,  Winston-Salem,  N.  C. 

Service  Entrance  Fittings. — "Fused  Service  Entrance 
Condulets"  is  the  title  of  Bulletin  No.  1000F,  recently  issued 
by  the  Crouse-Hinds  Company,  Syracuse,  N.  Y. 

Porcelain  Insulators. — The  Ohio  Brass  Company,  Mans- 
field, Ohio,  is  sending  out  an  illustrated  folder  which  con- 
tains information  on  several  types  of  porcelain  insulators. 

Signaling  Device  for  Cranes. — The  Nichols-Lintern  Com- 
pany, Cleveland,  Ohio,  has  prepared  an  illustrated  folder 
which  contains  information  on  its  indicating  signal  for 
cranes. 

Molded  Insulating  Material. — The  Scranton  (Pa.)  Button 
Company  has  issued  a  sixty-two-page  illustrated  catalog 
which  lists  various  devices  made  of  molded  insulating 
material. 

Heat  Resisting  Molded  Insulation. — The  Hemming  Manu- 
facturing Company,  Garfield,  N.  J.,  has  just  issued  an  at- 
tractively illustrated  catalog  on  "Heat-Resisting  Molded 
Insulation." 

Cable  Compound. — "Conduline — an  Ideal  Compound  for 
Filling  the  Joints  of  Cables,"  is  the  title  of  an  illustrated 
catalog  just  issued  by  the  Mica  Insulator  Company,  68 
Church  Street,  New  York. 

All-Gear  Motor  Drive. — Bulletin  No.  1013,  recently  issued 
by  the  Reliance  Electric  &  Engineering  Company,  Cleve- 
land, Ohio,  contains  information  on  its  all-gear  motor  drive 
for  application  to  cone-pulley  lathes. 

Gasoline-Operated  Trucks. — Light-service  units  and 
heavy-service  units  are  the  subject  of  Catalog  A  and  Cata- 
log B,  respectively,  issued  by  the  Packard  Motor  Car  Com- 
pany, Detroit,  Mich.,  on  its  chainless  motor  trucks. 

Switchboards. — Type  EB  alternating-current  switchboards 
equipped  with  hand-operated  oil  circuit  breakers  are  the  sub- 
ject of  Leaflet  No.  3852,  published  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 

Gasoline-Engine-Operated  Lighting  Plant. — The  Main 
Electric  Manufacturing  Company,  500  Aiken  Avenue,  Pitts- 
burgh, Pa.,  is  sending  out  an  illustrated  folder  which  con- 
tains information  on  various  applications  of  its  small 
gasoline-engine-operated  lighting  outfit. 

Price  List  of  Lamp  Cord  and  Flexible  Cables. — The  Safety 
Insulated  Wire  &  Cable  Company,  114  Liberty  Street,  New 
York,  has  just  issued  its  No.  1233  price  list  covering  the 
prices  of  national  electric  code  standard  lamp  cord  and 
flexible  cables.  It  also  contains  information  on  the  use  and 
construction  of  the  products. 

Design  of  Turbines. — "Design  of  Intakes,  Scroll  Cases  and 
Turbine  Draft  Tubes  for  Single  Runner  Turbines"  is  the 
title  of  a  bulletin  sent  out  by  A.  G.  Hillberg,  hydraulic 
engineer,  Park  Row  Building,  New  York,  which  contains 
reprints  of  articles  that  appeared  in  the  Engineering  Record 
on  Oct.  2,  Oct.  9,  Nov.  13  and  Nov.  20,  1915. 

Wooden  Poles  and  Crossarms. — The  Southern  Exchange 
Company,  97  Warren  Street,  New  York,  has  recently 
brought  out  an  attractively  illustrated  pamphlet  which  con- 
tains considerable  interesting  information  on  Southern 
white-cedar  and  chestnut  round  poles,  and  long-leaf  pine 
and  yellow-pine  octagonal  and  square  poles  and  long-leaf 
pine  crossarms. 

Brass  and  Copper  Products. — The  U.  T.  Hungerford  Brass 
&  Copper  Company,  80  Lafayette  Street,  New  York,  has  just 
issued  its  latest  catalog,  which  consists  of  more  than  400 
pages,  is  handsomely  bound,  and  illustrates  its  complete 
line  of  brass  and  copper  "Star  Brand"  products.  The  con- 
tents are  classified  in  separate  departments  and  the  catalog 
contains  a  section  with  tables  of  weights  and  measures. 
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BOSTON,  MASS  Blda  will  be  received 
by  the  dlrectora  of  the  Port  ol  Boston,  i" 
Central  Street,  Boaton,  Mass,,  until  April  20 
for  the  purchase  of  surplus  freight  handling 
winches  as  follows;  10  double  winches, 
numbered  i  to  10  Inclusively;  8  single 
winches,  numbered  M  to  18  Inclusive 
double  winch  is  equipped  with  two  drums 
ami  two  winch  heads  and  each  single  winch 
is  equipped  with  one  drum  and  two  winch 
heads     For  details  see  proposal  columns. 

SPRINGFIELD,  .mass  The  United 
Electric  Light  Company  of  Springfield  has 
applied  to  the  Board  of  Harbor  and  Land 
Commissioners  for  permission  to  erect 
buildings  on  the  Connecticut  River,  In 
Springfield. 

tai  NTON,  mass  The  Installation  of  s 
•  n\\  boiler  i" •  ■  .1  pump  In  the  municipal  elec- 
tric-light plant  is  contemplated  and  the 
erection  ox  a  new  8200-volt,  three-phase, 
two-phase  transmission  line,  about  '-  miles 
long.  Is  under  consideration.  Leland  D. 
:  is  manager. 

WORCESTER,  MASS.  flans  have  been 
approved  by  the  City  Council  for  extensions 
to  the  ornamental  street-lighting  system. 
The  cost  is  estimated  at  18,000  for  annual 
maintenance  • 

WOONSOCKET,  R.  I. — The  Blaekstone 
Valley  Gas  A  Electric  Company  is  planning 
to  erect.  In  the  near  future,  a  local  13.000- 
vott.  high-tension  feeder  and  an  addition  to 
power  station  to  provide  space  for  new 
switching  equipment,  etc.  A.  F.  Townsend 
is  manager. 

CROMWELL,  CONN. — The  town  of 
Cronnv.  II  has  granted  the  Connecticut 
Power  Company  of  New  London  permission 
to  construct  a  steam-driven  power  plant 
on  the  property  known  as  the  New  England 
Krownstone  quarry  dock  and  to  erect  a 
transmission  line  on  River  Street.  The 
company  proposes  to  build  a  steam  power 
plant  In  Cromwell  to  connect  with  the  plant 
at  Falls  Village  and  the  one  at  Middletown. 
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Middle  Atlantic 

BINGHAMTON,  N.  Y. — The  Board  of 
Supervisors  has  adopted  the  resolution  ap- 
propriating $5,117  for  the  installation  of  an 
electric  lighting  plant  at   the  county   farm. 

CHATHAM,  N.  Y. — Application  has  been 
made  to  the  Public  Service  Commission  by 
the  Chatham  Light,  Heat  &  Power  Com- 
pany for  permission  to  begin  construction 
work  and  to  exercise  franchises  for  distri- 
bution systems  in  the  towns  of  Austerlitz, 
Claverack,  Hillsdale,  Copake  and  Tagh- 
kanic,  where  the  company  has  been  granted 
franchises. 

LOCK  PORT,  N.  Y. — Bids  will  be  received 
by  the  board  of  education,  Lockport,  until 
April  11  for  completion  of  the  enlargement, 
alteration  and  improvement  of  the  Lock- 
port  Union  School  Building,  including  an 
auditorium  and  other  work,  separate  bids 
to  be  submitted  as  follows:  (1)  Masonry; 
(2)  carpentry;  (3)  plumbing;  electrical 
wiring;  (4)  steam  heating  and  ventilating. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  board  and  at  the  office  of  Wil- 
liam Neil  Smith,  architect,  101  Park  Avenue, 
New  York  City. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Fire  Department,  Room  1230,  Mu- 
nicipal Building,  New  York,  until  April  6 
for  furnishing  wire,  copper,  brass,  steel, 
phosphor  bronze  wire  rope  and  cable.  Blank 
forms  and  further  information  may  be  ob- 
tained at  the  above  office.  Robert  Adam- 
son  is  commissioner  of  fire  department. 

NYACK,  N.  Y. — The  Public  Service  Com- 
mission has  approved  of  an  issue  of  $200.- 
000  in  capital  stock  of  the  Rockland  Light 
&  Power  Company  of  Nyack,  part  of  the 
proceeds  to  pay  for  expenditures  for  im- 
provements and  extensions  heretofore  made 
and  the  remainder  for  new  construction  and 
extensions. 

OLEAN,  N.  Y. — The  Public  Service  Com- 
mission has  granted  the  Olean  Electric 
Light  &  Power  Companv  permission  to  issue 
S159.000  ($126,000  in  bonds  and  $33,000  in 
capital    stock)    the    proceeds   to   be    used    to 
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tem    consists     of     829     arc     lamps,     and     130 
lamps    maintained    by    aerial    wires, 
and    17.r.    lummcuis   arc   lamps    maintained    liv 

underground  wires.  tn  the  specifications 
covering  the  new  contract  the  present  sys- 
tem may  be  changed  and  Inveatlgationa  are 

now  being  made  of  modern  systems  in  other 
Harry  K  Hayes  is  commissioner  of 
public  works. 

BASTON,  PA.  Charles  Collmar.  super- 
intendent of  street  a  and  public  Improve- 
ments, in  his  report  on  the  city  atreet  li^ht- 
iiiK.  recommends  the  installation  of  a  new 
municipal  electric-light  plant  (which  it  is 
estimated  would  cost  about  865,000),  also 
that  the  city  should  at  once  purchase  cur- 
rent to  maintain  60  incandescent  electric 
si  reel  lamps  to  take  the  place  of  the  coal 
oil  lamps  now  in  use,  and  to  light  other 
dark   streets. 

BRIE,    I'A. — The   Council    has   authorized 

B.  E.  Briggs,  city  engineer,  to  prepare  data 
and  draw  up  an  ordinance  for  the  construc- 
tion of  a  12-duct  low-tension  conduit  on 
West  Tenth  Street  from  Peach  to  Cascade 
Street,  to  cost  about  $10,000. 

SHIPPENSBURG,  PA. —  The  Shippens- 
burg  Gas  &  Electric  Company  has  entered 
into  contract  with  the  borough  of  Shippens- 
burg  for  lighting  the  streets  of  the  borough 
for  a  period  of  five  years.  The  contract 
calls  for  a  total  of  146  incandescent  lamps 
of  60,  100,  400  and  600  cp.  All  material 
has  been  purchased  and  it  is  expected  to 
have   the  system   in   operation   by  April    15. 

C.  W.    Harman    is   superintendent. 
SNOW  SHOE,  PA.— The  property  of  the 

Snow  Shoe  Electric  Company  has  been  pur- 
chased by  the  Penn  Public  Service  Company 
of  Phillipsburg.  This  deal,  it  is  expected, 
will  result  in  the  equipping  of  the  numerous 
mines  in  this  vicinity  with  electrically  op- 
erated machinery  and  furnishing  electricity 
for  commercial  and  lighting  purposes,  be- 
tween  Phillipsburg  and  Snow  Shoe. 

WOODSTOWN,  N.  J. — The  Woodstown 
Ice  &  Cold  Storage  Company  will  need  a  few 
electric  fans.     C.  F.  Moore  is  treasurer. 

CUMBERLAND,  MD. — The  installation 
of  a  power  plant  at  Lake  Gordon  to  supply 
electricity  for  the  street-lighting  system  in 
Cumberland  is  under  consideration  by  the 
Chamber  of  Commerce.  Joseph  S.  Schriver 
is    water   and    light   commissioner. 

FREDERICK,  MD. — The  Board  of  Alder- 
men has  decided  to  rebuild  the  municipal 
electric-lighting  plant.  The  cost  is  estimated 
at  $50,000.  but  as  yet  definite  plans  have 
not  been  decided  upon. 

PARKERSBURG.  W.  VA. — Bids  will  be 
received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washing- 
ton, D  .C,  until  April  20  for  remodeling  an 
electric  passenger  elevator  in  the  United 
States  post  office  and  court  house,  Parkers- 
burg,  W.  Va.  For  details  see  proposal  col- 
umns. 

ORANGE,  VA. — H.  O.  Lyne,  it  is  report- 
ed, contemplates  the  construction  of  an  elec- 
tric-light plant  and  ice  factory  in  Orange. 


North  Central 

MACKINAC  ISLAND,  MICH. — The  pur- 
chase of  a  recording  wattmeter  is  con- 
templated by  the  Municipal  Water,  Light  & 
Power  Company.  A.  J.  Doherty,  Jr.,  is 
secretary  and  manager. 

PONTIAC,  MICH.— Plans  are  being  con- 
sidered by  the  City  Commission  for  exten- 
sions to  the  ornamental  lighting  system  on 
three  streets. 

BELPRE,  OHIO. — The  Kanawha  Trac- 
tion &  Electric  Company  of  Parkersburgh, 
W.  Va.,  has  submitted  a  proposal  to  the 
Town  Council  to  supply  electrical  service 
in  Belpre. 

BUTLER.  OHIO. — The  city  of  Butler  is 
contemplating  discarding  the  flat  rate  for 
electrical  service  and  installing  meters.  If 
the  change  is  made  about  175  meters  will 
be  required  and  will  also  need  possibly  2500 
ft.    of    No.     6    weather-proof    wire.      A.    J. 
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CLEVELAND,  OHIO.  Bids  will  b<  ra 
ceived  at   the  office  of  the  commiaaloner  of 

purchases  and  supplies,  City  Hall,  Cleve- 
land, until  April  7  for  furnishing  weather- 
proof copper  wire  for  the  municipal  • 
light  department.  Specifications  may  be  ob- 
tained at  ibe  office  of  the  commissioner  of 
light  and  heat  division,  1448  Bast  Third 
Street,    Cleveland. 

CLVELAND,  OHIO. — Extensive  improve- 
ments and  extensions  will  be  made  by  the 
Cleveland  Telephone  Company  this  year, 
involving  an  expenditure  of  about  |1,- 
500,000.  Of  this  $700,000  will  be  used  for 
underground  construction  ;  $300,000  for  the 
new  Fairmount  exchange,  $100,000  for  ad- 
ditions to  the  Eddy  exchange  and  $75,000 
for  additions  to  the  Mario  Exchange. 
Allard    Smith    is    general    manager. 

COLUMBUS,  OHIO.  —  Service  Director 
Borden  has  recommended  to  the  City  Coun- 
cil that  Herman  Gamper  (former  superin- 
tendent of  the  municipal  plant)  be  employed 
to  plan  and  supervise  the  extension  to  the 
lighting  plant  for  commercial  and  residential 
lighting,  for  which  the  council  has  voted  a 
bond  issue  of  $265,000. 

LONDON,  OHIO.— The  City  Council  is 
considering  the  question  of  whether  to  re- 
model the  municipal  electric-light  plant  or 
to  acept  a  proposal  submitted  by  the  Ohio 
Electric  Railway  Company,  Springfield,  to 
sell  energy  to  the  city,  erect  a  substation  in 
London  and  install  equipment  necessary  to 
standardize  the  municipal  distribution  sys- 
tem. The  cost  of  remodeling  the  municipal 
plant  is  estimated  at  about  $20,000. 

MIDDLETOWN,  OHIO.— The  Ohio  Gas 
&  Electric  Company  has  applied  to  the  Pub- 
lic Utilities  Commission  for  permission  to 
issue  $500,000  in  bonds,  $200,000  in  deben- 
tures and  $300,000  in  capital  stock,  the  pro- 
ceeds to  be  used  in  acquiring  the  property 
of  the  Middletown  (Ohio)  Gas  &  Electric 
Company,  the  Franklin  (Ohio)  Electric 
Light  Company,  the  Leetonia  (Ohio)  Elec- 
tric Company  and  the  New  Lisbon  .(Ohio) 
Gas  Company,  and  to  make  improvements 
and  extensions  to  these  properties. 

OXFORD,  OHIO. — The  Board  of  Public 
Affairs  is  contemplating  changing  the  sys- 
tem of  the  municipal  electric  plant  from  133 
cycles  to  60  cycles,  three-phase,  some  time 
in  the  late  summer.  Nothing  definite  has  yet 
been  decided  upon.  H.  A  Demand  is  clerk 
of  board. 

REPUBLIC,  OHIO. — The  installation  of 
an  electric-lighting  plan  in  Republic  is 
under  consideration  by  the  city  officials. 

SPRINGFIELD,  OHIO. — Bids  will  be  re- 
ceived by  the  city  of  Springfield  until 
April  13  for  the  installation  of  an  orna- 
mental (cluster  lamps)  lighting  system. 

STEUBENVILLE,  OHIO.— The  installa- 
tion of  a  2000-kw.,  General  Electric  three- 
phase,  60-cycle,  2200-volt  turbo-generator 
and  one  1000-kw.  motor-generator  set  is 
under  consideration  by  the  La  Belle  Iron 
Works.  James  Farmington  is  superintend- 
ent of  the  electrical  department. 

ASHLAND,  KY. — Bids  will  be  received  by 
the  city  clerk  of  Ashland  until  April  17  for 
one  triple  combination  pumping  engine  of 
not  less  than  100  hp.,  pumping  capacity  of 
750  gal.  ;  one  40-gal.  chemical  tank,  200 
ft.  of  chemical  hose  with  a  hose  bodv  capac- 
ity of  1200  ft.  of  2y2-in.  hose,  with  ladders 
and  complete  equipment,  electric  lamps, 
electric  self-starter,  equipped  with  Dayton 
airless  tires,  maximum  weight  to  approxi- 
mate 10,000  lb.  ;  one  75-hp.  motor,  city  serv- 
ice truck,  equipped  with  55  ft.  extension 
trussed  ladder,  equipped  with  electric  lamps 
and  self-starter,  Dayton  airless  tires ;  40- 
gal.  chemical  tank  complete,  maximum 
weight  8000  lb. 

BARBOURVILLE,  KY. — The  power  plant 
of  the  Barbourville  Electric  Light,  Heat  & 
Power  Company  was  recently  damaged  by 
fire. 

LEWISPORT,  KY.— Jesse  C.  Emmick, 
owner  of  the  local  electric-light  plant,  con- 
templates the  purchase  of  one  boiler  feed 
pump,  three  cylinder  belt  driven,  one  5000- 
gal.   pump,  directly  connected  to  a   220-volt, 
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direct-current  motor,   10  ft.   suction,   150   lb 
pressure,  on  wheels  to  run  on  truck. 

CORYDON,  IND.— The  Interstate  Pub- 
lic Service  Company  contemplates  im- 
provements to  its  local  plant  soon.  Prank 
R.  Wright  is  manager. 

FRANCESVILLE,  IND.— The  Central 
Indiana  Water,  Light,  Heat  &  Power  Com- 
pany, which  supplies  electrical  service  in 
Francesville,  Medaryville  and  Monon,  ex- 
pects to  partly  rebuild  the  distribution  sys- 
tem in  the  residence  portion  of  all  three 
towns  soon.  All  material  has  been  pur- 
chased. E.  A.  Armstrong  is  superintendent. 
GARRETT,  IND. — The  Water.  Heat, 
Light  and  Power  Department  contemplates 
the  installation  of  an  additional  boiler  (per- 
haps 400  hp.),  in  the  municipal  power  house 
this  summer;  also  construction  of  a  150,000- 
gal.  reservoir.  W.  W.  Mountz  is  city  clerk. 
INDIANAPOLIS,  IND.— Contracts  have 
been  awarded  by  the  Merchants  Heat  & 
Light  Company  of  Indianapolis  for  the  In- 
stallation of  one  6250-kva.  Westinghouse 
turbo-alternator  with  surface  condenser, 
new  radial  smoke  stack  (brick,  300  ft.  high 
and  15  ft.  in  diameter  at  the  top).,  one 
56,000-gal.  per  hour  feed-water  heater,  puri- 
fier and  softening  system,  underfeed  type 
of  stokers  amounting  to  52  retorts,  to- 
gether with  other  plant  changes  necessary. 
A.  W.  Higgins  is  general  manager. 

MADISON,  IND. — The  Public  Service 
Commission  has  granted  the  Madison  Light 
&  Railway  Company  permission  to  issue 
$13,000  in  securities,  the  proceeds  to  be 
used  for  improvements  to  its  plant. 

PORTLAND,  IND. — Bids  will  be  received 
by  the  Commissioners  of  Jay  County,  Port- 
land, Ind.,  until  April  27,  for  the  construc- 
tion of  a  new  court  house.  Plans  and  speci- 
fications may  be  obtained  from  John  Boni- 
fas,  county  auditor,  Portland,  or  from 
McLaughlin  &  Hulsken,  architects,  Lima. 
Ohio. 

WESTPORT,  IND.— Bonds  to  the  amount 
of  $5,000  have  been  issued  for  the  installa- 
tion of  a   muicipal   electric-light  plant. 

WINAMAC,  IND.  —  Improvements  are 
contemplated  to  the  municipal  electric-light 
plant,  including  the  installation  of  a  new 
boiler ;  also  a  new  or  second-hand  engine 
and  generator,  exciter,  etc.,  or  turbine,  poles 
and  line  materials.  F.  T.  Morrisey  is  man- 
ager. 

CARBONDALE,  ILL. — Bids  will  be  re- 
ceived at  the  office  of  the  president  of  the 
Southern  Illinois  State  Normal  University 
at  Carbondale  until  April  11  for  construc- 
tion of  an  auditorium  building  at  Carbon- 
dale.  Separate  bids  will  be  received  at  the 
same  time  for  electric  wiring,  heating  and 
plumbing.  Plans  and  specifications  may  be 
obtained  at  the  office  of  J.  B.  Dibelka,  state 
architect,  130  North  Fifth  Avenue,  Chicago. 

HUME,  ILL. — The  installation  of  a  mu- 
nicipal electric-lighting  plant  is  under  con- 
sideration by  the  Town  Board. 

MENDON,  ILL. — Application  has  been 
made  by  the  Mendon  Electric  Light  &  Power 
Company  for  a  certificate  of  convenience 
and  necessity  to  operate  an  electric-light 
and  power  plant  at  Mendon.  James  A. 
Thompson  is  president. 

SPRINGFIELD,  ILL. — Bids  will  be  re- 
ceived at  the  office  of  the  State  Board  of 
Live  Stock  Commissioners,  Capitol  Build- 
ing, Springfield,  until  April  5,  for  construc- 
tion of  power  house,  including  boilers  and 
equipment,  rendering  and  tankage.  Also 
separate  bids  for  addition  to  hog  sheds,  at 
laboratory  grounds  near  Springfield.  Sep- 
arate bids  will  be  received  at  the  same  time 
for  electric  wiring,  heating  and  plumbing. 
Plans  may  be  obtained  at  the  office  of  J.  B. 
Dibelka,  state  architect,  130  North  Fifth 
Avenue,  Chicago. 

OGEMA,  WIS. — The  installation  of  an 
electric-lighting  system  in  Ogema  is  re- 
ported to  be  under  consideration. 

SPOONER,  WIS.— The  city  of  Spooner 
has  engaged  Gardner  S.  Williams,  134  South 
La  Salle  Street,  Chicago,  111.,  as  consulting 
engineer,  in  connection  with  the  proposed 
hydroelectric  power  project. 

HUTCHINSON,  MINN. — Tentative  plans 
have  been  filed  with  Secretary  of  State  at 
St.  Paul  for  extension  of  the  Electric  Short 
Line  Railroad  from  Hutchinson  through 
Thorp  and  Clare  City  to  Dawson,  a  distance 
of  75  miles.  John  Westerdahl  of  Minneap- 
olis  is   engineer. 

BOONE,  IOWA. — Bids  will  be  received 
by  the  Board  of  Supervisors  of  Boone 
County,  Boone,  until  April  14,  for  construc- 
tion of  court  house  and  heating  plant  com- 
plete. Separate  bids  to  be  submitted  on 
heating  and  plumbing,  electric  work,  elec- 
tric elevator  and  book  lift.  Plans  and 
specifications  are  on  file  at  the  office  of 
Norman  T.  Vorse,  architect,  S.  &  L.  Build- 
ing, Des  Moines. 

CARPENTER,  IOWA.— Bids  will  be  re- 
ceived by  C.  H.  Thompson,  secretary  of 
school  board  of  the  consolidated  school  dis- 
trict  of   Carpenter   until   April    20,   for   con- 


struction of  school  building,  including  gen- 
eral construction,  heating  and  ventilating, 
plumbing,  electrical  work,  science  and  la- 
boratory, gymnasium  equipment.  Plans  and 
specifications  are  on  file  in  the  office  of  G. 
L.  Lockhart,  architect,  Endicott  Building, 
St.  Paul,  Minn.,  and  in  the  office  of  the  sec- 
retary of  the  school  board,  Carpenter. 

DOW  CITY,  IOWA. — The  city  is  con- 
sidering the  purchase  of  a  25-hp.  oil-engine- 
driven  emergency  unit  for  the  municipal 
electric-light  plant;  about  5000  ft.  of  No. 
6,  4,  and  2  weather-proof  wire  and  triplex 
pump  of  about  200  gal.  per  minute  capacity. 
H.    G.    McQueen   is   superintendent. 

MOUNT  PLEASANT,  IOWA. — The  city 
of  Mount  Pleasant  expects  to  build  a  shop 
and  coal  house  and  install  some  coal- 
handling  machinery  in  connection  with  the 
municipal  electric-light  plant.  T.  W.  Mc- 
Millan is  superintendent. 

MUSCATINE,  IOWA. — The  Muscatine 
Lighting  Company  is  contemplating  the  in- 
stallation of  new  power  equipment,  includ- 
ing steam  turbine  (rating  not  yet  decided 
upon),  750-hp.  water  tube  boiler.  Plans 
are  under  consideration  for  increasing 
motor  load.  F.  S.  Dewey  is  general  super- 
intendent. 

ORIENT,  IOWA. — The  town  of  Orient 
has  voted  to  install  a  municipal  electric- 
light  system,  including  the  erection  of  a 
transmission  line  to  Creston,  for  which 
bonds  to  the  amount  of  $10,000  have  been 
voted. 

SHELDON,  IOWA. — Bids  will  be  re- 
ceived by  F.  W.  Bloxham,  secretary  of 
school  board  of  the  independent  school 
district  of  Sheldon  until  April  14,  for  con- 
struction of  a  high  and  grade  school,  ac- 
cording to  plans  and  specifications  prepared 
by  G.  L.  Lockhart,  architect,  Endicott 
Building,  St.  Paul,  Minn.  Separate  bids  to 
be  submitted  on  general  construction, 
plumbing,  electrical  work,  science  and  la- 
boratory equipment  and  gymnasium  equip- 
ment. 

WEBSTER  CITY,  IOWA. — The  Fort 
Dodge,  Des  Moines  &  Southern  Interurban 
Railway  Company  is  reported  to  have  pur- 
chased the  Crooked  Creek  Railroad  and  will 
equip  it  for  electrical  operation  and  connect 
with  the  interurban  railway  of  Fort  Dodge, 
which,  it  is  reported,  is  planning  to  extend 
its  railway  from  Webster  City  to  Ames. 

ST.  LOUIS,  MO. — Plans  have  been  com- 
pleted for  the  enlargement  of  the  building 
of  the  Union  Electric  Light  &  Power  Com- 
pany at  the  corner  of  Twelfth  and  Locust 
Streets,  to  cost  about  $250,000.  The  tower 
at  the  top  will  be  crowned  by  a  pyramid 
equipped  with  a  novel  lighting  device. 

ST.  LOUIS,  MO.— The  Cupples  Station 
Light,  Heat  &  Power  Company,  which  was 
recently  granteed  permission  to  place  its 
wires  in  conduits  outside  of  the  under- 
ground district,  is  planning  to  erect  a  large 
power  station  on  the  river  front.  The 
company  now  has  generating  stations  in 
the  Railway  Exchange  Building,  the  Cup- 
ples station  and  at  Wellston. 

CAYUGA,  N.  D. — The  installation  of  an 
electric-lighting  plant  in  Cayuga  is  reported 
to  be  under  consideration. 

DOGDEN,  N.  D. — A  petition  is  being  cir- 
culated for  the  installation  of  an  electric- 
light  plant  in  Dogden. 

EUREKA,  S.  D. — The  Citizens  Light  & 
Power  Company,  recently  organized,  con- 
templates the  installation  of  an  electric- 
light  and  power  plant  in  Eureka.  C.  Vor- 
lander  and  J.  A.  Gardner  are  directors. 

LAKE  NORDEN,  S.  D. — Bids  will  be  re- 
ceived by  R.  C.  Bride,  town  clerk.  Lake 
Norden,  until  April  18,  for  construction  of 
electric-light  and  power  plant  and  water- 
works system  complete.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  town 
clerk,  Lake  Norden  and  at  the  office  of  W. 
C.  Buck,  consulting  engineers,  Minneapolis, 
Minn.,  where  plans  and  specifications  may 
be  obtained. 

LEAD,  S.  D. — Preliminary  steps  have 
been  taken  by  the  City  Commissioners  for 
the  installation  of  a  municipal  electric- 
lighting  system. 

SPRINGFIELD,  S.  D. — The  Artesian 
Light  Company  is  contemplating  some  im- 
provements to  its  plant,  but  as  yet  nothing 
definite  has  been  decided  upon.  J.  L. 
Turner  is  president. 

LINCOLN,  NEB. — Bids  will  be  received 
at  the  office  of  J.  S.  Dales,  secretary  board 
of  regents  of  the  University  of  Nebraska, 
Station  A,  Lincoln,  until  April  10,  for  con- 
struction of  an  agricultural  engineering 
building  on  the  University  Farm  campus, 
near  Lincoln.  Separate  bids  will  be  received 
for  installation  of  heating  and  ventilating, 
plumbing  and  electric  wiring.  The  cost  of 
the  building  is  estimated  at  $140,000.  Speci- 
fications are  on  file  in  the  office  of  the 
superintendent  of  construction,  Administra- 
tion Building,  Lincoln. 

OAK,  NEB. — The  Meyer  Hydro  Electric 
Power  Company  of  Oak  has  applied  to  the 


State  Railway  Commission  for  permission 
to  issue  $100,000  in  capital  stock  and  $50,- 
ooo  in  bonds  tor  the  purpose  of  paying  the 
cost  of  extending  electric  transmission  lines. 

OMAHA,  NEB.— City  Council  has  adopted 
the  resolution  providing  that  funds  be  set 
aside  for  ascertaining  the  cost  of  a  mu- 
nicipal lighting  plant  for  Omaha;  also  to 
engage  an  engineer  to  prepare  plans  and 
estimate  of  cost  of  same. 

ORD,  NEB. — Bids  will  be  received  by  the 
city  of  Ord  until  April  14,  for  the  construc- 
tion of  a  municipal  electric-lighting  system. 
The  cost  of  the  system,  including  pole  line, 
is  estimated  at  $7,100.  Bruce  &  Standevin. 
Bee  Building,  Omaha,  are  engineers.  O.  P. 
Cromwell  is  city  clerk. 

BUHLER,  KAN. — Bonds  to  the  amount 
of  $5,000  have  been  voted  for  the  installa- 
tion of  a  municipal  electric  distribution 
system.  Energy  will  be  obtained  from  the 
Kansas  Gas  &  Electric  Company  of  Wichita, 
which  will  take  charge  of  the  installation  of 
the  system. 

DIGHTON,  KAN.— Plans  are  being  pre- 
pared by  W.  B.  Rollins  &  Company,  Mid- 
land Building,  Kansas  City,  Mo.,  for  the 
installation  of  a  municipal  electric-light 
plant  in  Dighton.  An  election  will  soon 
be  called  to  vote  on  a  bond   issue. 

ELLINWOOD,  KAN.— The  City  of  Ellin- 
wood  has  placed  a  contract  with  the  Busch 
Sulzer  Engine  Company  for  a  120-hp.  Die- 
sel oil  engine  and  an  80-kw.  generator,  to 
be  installed  within  60  days.  R.  H.  Heagler 
is  superintendent. 

GARDEN  CITY,  KAN.— The  power  plant 
of  the  Garden  City  Telephone,  Light  & 
Manufacturing  Company  was  recently  dam- 
aged by  fire.     C.  E.  Marsh  is  manager. 

MORGANVILLE,  KAN.— The  City  Coun- 
cil has  granted  R.  B.  Fegall  a  franchise 
to  construct  and  operate  an  electric-light- 
ing plant   in   Morganville. 

OSBORNE,  KAN.— At  an  election  to  be 
held  April  4  (change  of  date)  the  proposal 
to  issue  $14,000  in  bonds  for  improvements 
to  electric-light  plant  and  water-works  sys- 
tem will  be  submitted  to  the  voters.  E.  T 
Archer  &  Company,  New  England  Building. 
Kansas  City,  Mo.,  are  engineers. 

TOPEKA,  KAN.— Plans  are  being  con- 
sidered for  the  consolidation  of  the  munici- 
pal electric-lighting  plant  and  the  water- 
works system.  At  an  expense  of  $46,000  it 
is  estimated  that  the  city  lighting  plant  on 
the  east  side  of  the  city  could  be  moved  to 
the  pumping  station  ;  the  cost  of  the  build- 
ings is  estimated  at  $8,150  ;  new  machinery, 
$17,000  ;  for  erection  of  transmission  lines 
to  transmit  energy  back  to  the  city,  $20.- 
000,  and  moving  expenses,  $1,000. 

VALLEY  FALLS,  KAN.— H.  Swartz, 
owner  of  the  local  electric-light  plant  is 
changing  the  system  from  single-phase  to 
three-phase.  Poles  have  been  erected  ;  wire 
has  not  been  purchased  owing  to  the  high 
price  of  copper. 

WAKEFIELD,  KAN.— Plans  are  being 
prepared  by  Burns  &  McDonnell,  consulting 
engineers,  Interstate  Building,  Kansas  City. 
Mo.,  for  the  installation  of  a  municipal 
electric-light  plant  and  water-works  system 
in  Wakefield. 

WETMORE,  KAN.— The  municipal  elec- 
tric light  plant,  consisting  of  a  35  kw. 
generator  driven  by  a  35  hp.  De  La  Vergne 
oil  engine,  is  overloaded,  and  another  gen- 
erating unit  and  a  larger  engine  must  be 
added  soon.  L.  L.  Ruhlen  is  superin- 
tendent. 


Southern  States 

UNIVERSITY,  N.  C. — The  University  of 
North  Carolina  has  awarded  the  contract 
for  designing  and  supervising  construction 
of  the  new  lighting  and  heating  plant  to 
the  J.  B.  McCrary  Company  of  Atlanta,  Ga. 

ORANGEBURG,  S.  C— The  City  Council 
has  decided  not  to  award  contracts  for  the 
construction  of  power  station  for  the  muni- 
cipal electric-light  and  power  system,  but  to 
build  the  plant  under  the  supervision  of  the 
city  engineer  and  city  electrician.  The 
building  with  machinery  and  equipment  will 
cost   about   $50,000. 

SAVANNAH,  GA. — Bids  will  be  received 
by  the  auditorium  commission  until  April 
16  for  the  construction  of  the  municipal 
auditorium  building  for  the  city  of  Savan- 
nah. Separate  bids  to  be  submitted  for 
electric  wiring,  plumbing,  heating  and  ven- 
tilating. Plans  and  specifications  may  be 
obtained  on  application  to  Henrik  Wallin, 
architect,  23  Abercorn  Street,  Savannah, 
upon  deposit  of  $25  of  which  $20  will  be  re- 
funded upon  return  of  plans. 

BROOKSVILLE.  FLA. — The  Brooksville 
Electric  Light  &  Water  Company  has  been 
granted  a  franchise  to  construct  and  op- 
erate an  electric-light  and  power  plant  in 
Brooksville. 

WEBSTER,  FLA. — The  town  of  Webster 
has    granted    Welborn,    Zeller    &    Zeller    of 
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to   install    a    hydroelectric    power   planl 
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NEW  TAZEWELL,  TENN.  A  company 
is  being  organised,  with  s  capital  stock  of 
0,  to  remove  the  electric-light  and 
power  plant  from  Tasewell  to  New  Taie 
well,  to  erect  a  Bour  mill  with  a  dalb  ca- 
P»clt3  ■"'  »00  bbl  and  to  install  a  water- 
works system  In  New  Tasewell  .1  w 
Rom  and  Dr  M.  B  Carr  of  Tasewell  are 
Interested  In  the  project 

DBCAT1  i:.  ALA.— The  Alabama  Power 
<  ompany  <>t  Birmingham,  it  is  reported  will 
Increase    tin-    output    of    its    steam    power 

Plan     Iron,   7500  hp.   to  10,000   hp.,  at   a  coil 
of   about    $10,000. 

BooXKvn.LE.  MISS.— The  property  of 
the  Hooneville  Light  &  Water  Company  it 
U  reported,  has  been  purchased  bv  J  K 
Kayo  of  Okolona.  The  new  owner,  it  is 
understood,  will  rebuild  the  electric  and 
water  systems  and   install  an  ice  factory 

GOODMAN,  MISS.— The  installation  of  a 
municipal  electric-light  plant  in  Goodman 
Is  under  consideration. 

FORT  SMITH,  ARK.— Improvements  are 
contemplated  by  the  Fort  Smith  Light  & 
Power  Company,  involving  an  expenditure 
of  about  $50,000,  and  will  include  recon- 
struction ot  portions  of  Eleventh  and  Grand 
Avenues  lines. 

RUSH,  ARK. — Plans  are  being  considered 
by  Ambrose  Lstes,  promoter  of  the  Rush 
TOwnsite,  for  the  installation  of  an  electric- 
iignt  plant  and  waterworks  system  The 
MM  WiU  be  instalIed  at  tne  Edith 

NEW  ORLEANS,  LA.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks 
•>av-Y  Department,  Washington,  D.  C,  until 
April  22  for  furnishing  one  60-kw ,  three- 
machine  motor  generator  set  and  switch- 
board at  the  naval  station,  New  Orleans 
L,a.  Specifications  may  be  obtained  at  the 
above  bureau  or  the  industrial  manager  of 
the  naval  station  named.  F.  R.  Harris  is 
chief  of  bureau. 

rRHJC$,AS^A^  OKLA.— The  Chickasha 
Gas  &  Electric  Company  has  been  granted 
a  25-year  franchise  by  the  town  of  Verden 
subject  to  approval  of  the  voters.  A  three- 
phase,  6600-volt  transmission  line  will  be 
erected  from  Chickasha  to  Verden,  a  dis- 
tance of  10  miles. 

VERDEN,  OKUA.— The  board  of  trustees 
has  granted  the  Chickasha  (Okla.)  Gas  & 
Electric  Company  a  franchise  to  supply  elec- 
tricity in  Verden  for  a  period  of  25  years 
subject  to  the  approval  of  the  voters. 

AUSTIN,  TEX.— The  electric  light  de- 
partment is  considering  making  a  special 
rate  for  electricity  for  heating  and  cooking 
purposes.      E.    C.    Bartholomew   is  manager 

,-m,C?PP,¥S  CHRISTI,  TEX.— The  Corpus 
Cnristi  Traction  Company  will  begin  work 
at  once  on  the  construction  of  an  interur- 
ban  electric  railway  from  Corpus  Christi 
to  Ward  Island,  a  distance  of  8  miles.  Con- 
tract for  purchase  of  material,  including 
engine  and  cars,  has  been  placed  with  A 
K.  Ponder. 

CUERO,  TEX. — Arrangements  have  been 
made  for  the  installation  of  an  ornamental 
street-lighting  system  in  Cuero. 

LOCKHART,  TEX.— Bids  will  be  received 
by  W.  B.  Swearingen,  president,  Citizens' 
water.  Light  &  Power  Company  of  Lock- 
hart,  until  April  18  for  construction  of 
water-works,  electric-light  plant  and  ice 
factory.  Bids  may  be  submitted  separately 
on  each  item  or  upon  the  entire  work  as 
follows :  One  steel  hemispherical  bottom 
tank  with  tower ;  concrete  and  iron  pump 
house ;  concrete  and  brick  house  for  light 
and  ice  plant ;  one  30-ton  ice  machine,  in- 
stalled complete;  one  100-kw.  electric  gen- 
erating plant,  installed  complete;  400  tons 
class  B  cast-iron  pipe,  4,  6  and  8  in.,  laid  ■ 
50  standard  fire  hydrants  ;  200  water  meters' 
%  in.  and  %  in.,  installed ;  300  Michigan 
cedar  poles,  30-35  ft.,  with  fittings,  set;  18 
miles  weatherproof  wire,  Nos.  4  to  10 
strung;    250   electric  service  meters,  placed'. 
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Pacific  States 

PORT    ANOBLES,    wash      Bids    for    s 

in w    ,  i, nt i ,i.i    t.i  suppl]    i in-  city    Win 

trlcal  equipment,  as   II    Is  i ded,   it   Is  un- 

•  i.i   i.m.iI,  win  I.,-  advertised  during   April. 

SEATLE,   wash       Plans  have  been  out 
lined    by    the    Municipal    Lighting    i  >•  pai  I 
men!   for  the  construction  <>i  an  addition  to 
the    Laki     I  nlon   steam   auxiliary    plant    In 
Seattle      The  proposed  generating  unll   win 
have  .i  rating  of  1 8,000  hp,    The  cost  oi  e  i 
tension,  Including  equipment  is  estimated  at 
1250,000.     J     D     Ross,   superintendent   will 
have  charge  ol  the  work. 

SPOKANE,  WASH  Plans  are  reported 
to  have  been  completed  for  the  installation 
of  an  ornamental  lighting  system  on 
Sprague  Avenue,  from  Bernard  street  to 
Madison  Street,  to  cost  about  148,000.  Bids 
for  the  work  will  soon  be  asked  for.  Mor- 
ton  McCarthy  is  city  engineer. 

SI'uka  N  K,  WASH. — Arrangements  are 
being  made  by  the  Mechants'  Central  Heat- 
tng  Company  for  the  establishment  of  an 
electric  plant,  and  contracts  are  being  made 
for  the  delivery  of  electricity  on  or  about 
Sept.  1.  Electric  ducts  are  being  laid  at 
the  same  time  as  the  steam  mains  for  a 
complete  electrical  distribution  system.  In 
addition  to  the  generating  equipment,  con- 
sisting of  Westinghouse  turbo-generators, 
switchboard,  etc.,  the  service  will  be  safe- 
guarded by  a  large  storage  battery  plant, 
which  will  supply  emergency  service. 
Harry  A.  Flood  is  president  ;  E.  Darrow, 
manager,  and  S.  B.  Clark  superintendent  of 
steam  and  electric  distribution. 

PORTER,  ORE. — The  auxiliary  power 
plant  of  the  Oregon  Power  Company  of 
Eugene  was  recently  damaged  by  fire,  caus- 
ing a  loss  of  about  $4,000.  The  plant,  it  is 
understood,   will  be  rebuilt  at  once. 

PORTLAND,  ORE.— City  Commissioner 
Daly  has  authorized  City  Attorney  La 
Roche  to  prepare  an  ordinance  providing 
for  replacing  the  present  overhead  electric- 
light  and  telephone  lines  in  the  Central 
East  Side  with  underground  wires.  It  is 
proposed  to  remove  all  overhead  wires,  ex- 
cepting trolley  and  arc-lamp  wires,  in  this 
section. 

SAN  BERNADINO,  CAL.—  The  Santa 
Fe  Railroad,  it  is  reported,  is  considering 
the  installation  of  a  power  plant  in  its  local 
yards,  to  supply  electricity  for  its  proper- 
ties here.  The  cost  of  the  proposed  plant 
is  estimated  at  $80,000. 

BANCROFT,  IDAHO.— Plans  are  being 
considered  for  the  installation  of  a  munici- 
pal electric-light  plant,  the  source  of  power 
being  located  about  7  miles  below  Bancroft. 
A  proposal  to  issue  $30,000  in  bonds  to 
finance  the  project  will  soon  be  submitted 
to  the  voters. 

JULIAETTA,  IDAHO.— The  local  electric- 
light  plant,  owned  by  C.  J.  and  J.  C.  Mar- 
tins, has  been  purchased  by  Fred  C.  Hol- 
brook  of  Culdesac.  The  new  owner,  it  is 
understood,  will  make  substantial  exten- 
sions and  improvements  to  the  plant 


Canada 

CALGARY,  ALTA.— The  City  Council  has 
approved  an  expenditure  of  $20,000  for  ad- 
ditional cable  for  the  Calgary  Street  Rail- 
way  system. 

EMERSON,  MAN.— The  installation  of  an 
electric-light  plant  in  Emerson  is  reported 
to  be  under  consideration. 

COLLINGWOOD,  ONT.— Tenders  will  be 
received  by  Hugh  Currie,  chairman,  Colling- 
wood  Water  and  Light  Commission,  until 
April  11,  for  pumping  machinery,  consisting 
of  two  motor-driven  units,  having  a  ca- 
pacity of  1000  Imperial  gal.  each;  also  for 
pump  well  connections.  Plans  and  specifi- 
cations may  be  seen  at  the  office  of  Chip- 
mans  &  Power,  engineers,  Mail  Building 
Toronto,  or  at  the  office  of  the  commission, 
Collmgwood. 

RENFREW,  ONT.— The  Renfrew  Power 
Company  is  contemplating  the  purchase  of 
transformers,  wire,  meters,  lamps,  etc 
Robert  Handley  is  secretary. 

SARNIA,  ONT— Plans  are  being  consid- 
ered by  the  Hydro  Commission  of  Sarnia 
for  installing  a  lighting  system  for  the 
water  front,  including  the  frontage  of  the 
Grand  Trunk  Railway  system  and  the 
Northern  Navigation  Company.  Ornamental 
lamps  of  1000  cp.  are  planned  for  the  busi- 
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for  Improvement  to  the  local  plant,  to  cost 
about  18, .000  n  Ii  proposed  to  de- 
velop about  80,000  hp.,  nearly  all  of  which 
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ST.      THOMAS,      ONT.— Contracts     have 
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substation  for  the  municipal  lighting  sys- 
tem,   which    will    be   equipped    with    two    750- 

kva.,   three-phase   transformers   In   addition 

to  present  equipment  The  station  will  have 
;i  total  capacity  of  2500  kva.  E.  H. 
<  laughel]  is  manager. 

T1LSONBURQ,  ONT.— The  Tilsonburg 
wafc  i  and  Light  Commission  is  contemplat- 
ing an  extension  of  its  electrical  system 
from  Tilsonburg  to  Brownsville,  Springfield, 
Mount  Elgin  and  rural  districts  in  this  dis- 
trict. Tho  Town  Council  is  considering  the 
advisability  of  installing  a  motor-driven 
centrifugal  fire  pump.  John  E.  Teckoe  is 
superintendent  . 

TORONTO.  ONT.— The  Provincial  Hydro 
Commission,  it  is  reported,  has  approved  the 
application  of  the  Civil  Hydro  Commission 
for  permission  to  issue  debentures  to  the 
amount  of  $1,375,000  for  extensions  to  the 
local  system. 

TORONTO,  ONT— Tenders  will  be  re- 
ceived by  T.  L  Church,  Mayor,  chairman 
of  board  of  control,  City  Hall,  Toronto,  until 
April  11,  for  furnishing  electrically  operated 
driving  gear  for  operating  36-in.  gate  valves 
at  main  pumping  station.  Specifications 
may  be  obtained  at  the  Water  Works  De- 
partment, Room  12,  City  Hall,  Toronto. 


Mexico 

MAZATLAN,  SINALOA,  MEX.  —  The 
Empressa  de  Corriente  Electrica  of  Mazat- 
lan  contemplates  the  installation  of  a  stor- 
age battery  plant  (110  volts,  100  amp.  six 
hour),  converter,  etc.  Arthur  de  Cima  is 
general  manager. 


Miscellaneous 

CORDOVA,  ALASKA. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C, 
until  April  22,  for  the  construction  of  two 
300-ft.  steel  towers  at  the  radio  station, 
near  Cordova.  Plans  and  specifications 
may  be  obtained  upon  application  to  the 
bureau. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
April  6  for  the  purchase  of  copper  cable 
offered  for  sale  by  the  Panama  Canal,  which 
is  no  longer  needed.  Blanks  and  general 
information  relating  to  this  circular  (No. 
1024)  may  be  obtained  at  the  above  office 
and  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y. ; 
614  Whitney-Central  Building,  New  Orleans, 
La.,  and  Fort  Mason,  San  Francisco,  Cal. 
Major  Earl   I.   Brown  is  purchasing  officer. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
April  13  for  furnishing  steel  angles,  brass 
tubing,  copper  sheathing,  laundry  water 
heater,  ejectors,  etc.  Blanks  and  general 
information  relating  to  this  circular  (No. 
1026)  may  be  obtained  at  the  above  office 
or  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y.  ; 
614  Whitney-Central  Building,  New  Orleans, 
La.,  and  Fort  Mason,  San  Francisco,  Cal. 
Major  Earl  I.    Brown   is   purchasing  officer. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
April  8  for  furnishing  laundry  washers, 
track  frogs,  switches,  switch-stands,  steel 
plates  and  billets,  sheet  copper,  copper  tub- 
ing, cable  clips,  grommets,  grease  cups, 
clocks,  marine  lamps,  calcimine  brushes, 
watt-hour  meters,  panel  boards,  marine 
fixtures,  electrical  fittings,  etc.  Blanks  and 
general  information  relating  to  this  circular 
(No.  1023)  may  be  obtained  at  the  above 
office  or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  York, 
N.  Y.  ;  614  Whitney-Central  Building,  New 
Orleans,  La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal.  Major  Earl  I.  Brown  is  pur- 
chasing officer. 


April  1,  1916 


ELECTRICAL     WORLD 


799 


Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa.  Semi- 
annual meeting,  Washington,  D.  C,  April 
27-29. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  P.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  P.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University,  Co- 
lumbus, Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University   of   Pennsylvania,    Philadelphia. 

American  Society  of  Heating  and  Ven- 
tilating Engineers.  Secretary,  Edwin  A. 
Scott,  29  West  39th  St.,  New  York. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Convention,  June 
6-8. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,   62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 
Annual  convention,  Chicago,  Sept.  18-22. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Building,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, C.  A.  Littlefield,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Next  meet- 
ing, Hot  Springs,  Va.,  June  7,  8  and  9. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,   New   York. 
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Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York, 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation.    Secretary,  J.  A.  Wier,  Athens,  Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbock,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Irving  Place,  New  York.  Annual  conven- 
tion, Philadelphia,  Sept.   18,  19  and  20. 

Indiana  Electric  Light  association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind.     Annual  meeting,  April  19,  1916. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman. 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
tary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,   Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines,  Iowa.  An- 
nual meeting,  Dubuque,  Iowa,  May  10-12. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo,  Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wynne,  Indianapolis,  Ind.  ; 
Mercury  (secretary),  E.  C.  Bennett,  Syndi- 
cate Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West  Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan, Kan. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary.  J.  J.  Ziegler,  227 
Bourbon   St.,   New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary. Herbert  Silvester,  18  Washington 
Boulevard,   Detroit,   Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,   St.   Paul,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.   Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis.  Annual  convention  on  steamer 
Quincy,  May  11-13. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,  Concord,  Mass. 

National  District  Heating  Association. 
Secretary,  D.  L.  Gaskill,  Greenville,  Ohio. 
Annual   convention,   New  York,   May  16-19. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  New  York.  Annual  convention, 
Chicago,  May  22-27. 


National  Electrical  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Duffleld,  41  Martin  Build- 
ing, Utica,  N.  Y.  Annual  meeting,  New 
York,  July   18-22. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette   Building,    Chicago. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee.  Ralph 
Sweetland,   141   Milk  St.,  Boston,  Mass. 

Nebraska  Section,  N.  E.  L.  A  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201. 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State   St.,   Boston,   Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St.. 
Boston,  Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A-  Thiele,  Roswell. 
N.   M. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.. 
New   York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing, Portland,  Ore.  Annual  convention. 
Seattle,  Wash.,  September. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio.  An- 
nual convention,  Cedar  Point,  July  18-21. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof  F.  E.  Sanborn,  Ohio  State  University. 
Columbus.  Annual  meeting,  Cleveland. 
June   15   and   16. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,   Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Miiller,  435  Sixth  Ave.. 
Pittsburgh,  Pa.  Annual  convention.  Eagles 
Mere,  Sept.  5-8. 

Public  Service  Association  of  yiR- 
ginia.  Secretary,  W.  J.  Kehl.  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.    Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,  Bethlehem,  Pa. 

Rocky  Mountain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,    Denver,    Col. 

Society  for  Electrical  Development, 
Inc  General  manager,  J.  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southeastern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Texas.  Annual 
meeting,  Galveston,  May  17-20. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Chas.  W.  Graham. 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz.  Co- 
lumbia, S.  C. 

United  States  Independent  Telephone 
Association.  Secretary-treasurer,  W.  S. 
Vivian,  19  South  LaSalle  St.,  Chicago,  111. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, C.  H.  West,  Rutland,  Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Water  Power  Development  Associa- 
tion. Secretary,  Marcus  A.  Beeman,  Mun- 
sey  Bldg.,  Washington,  D.   C. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis. 
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D  M  i  >.ni.  \ .  i  larj .  Ind  Lpp 
Bled  June  IS,  1916.  Plurality  of  mag- 
netics produce  gradual  applcation  of 
brakea 

1,176,0  |  HON!     PREPAT     BOX  .     P.     1 .. 

Pisher,  Decatur,  111.  \pp  Bled  Aug.  SO. 
1916  Adapted  t.<  party  or  Individual 
service  on  automatic  01   manual  systems. 

1,176,103  Mi'ins  ron  Operating  Switch 
Mechanism  .  i:  a  Schoenberg,  New 
Y,.rU.     N.     V        App.     Bled     May     82,     L916. 

Socket  switch  operated  by  pushing  and 
pulling  on  tile  lamp  in  the  socket. 

1,17,106.  Separator;  B  k.  Bwartley,  Jr., 
Manhassett,  \"  v.  App,  Bled  Sept.  16, 
L916.  Por  electrolytic  cells  used  in  the 
production  of  oxygen   and   hydrogen, 

1,176,119.  K.Mi.wAv  Signal  and  stopping 
Mechanism;  F.  C.  Williams.  Philadel- 
phia Pa  App.  Bled  Dec.  14,  1910. 
Train  automatically  controlled  by  condi- 
tions of  track  signals. 

1,176,137.  Insulator  Bracket;  c.  G. 
Ette.  st.  Loms.  Mo.  App.  Bled  March 
l,   1916,      M  ide  "i   casl   metal. 

1.176.147.  Telkckaimiy  ;  E.  Keen,  New 
Fork,  X.  Y.  App.  tiled  Nov.  6,  1908.  Art 
of  reproducing  pictures  at  a  distance 
(sixty-seven  claims). 

1.176.148.  TxlhgraphY;  EI  Keen,  New 
York,  N.  Y.  App.  tiled  March  8,  1910. 
Art  of  reproducing  pictures  a  distance 
(sixty-seven  claims). 

1.176.149.  Telegrafhi  .  10.  Keen,  New 
York.  N.  Y.  App.  tiled  Oct.  14,  1911.  Art 
of  reproducing  pictures  at  a  distance 
(Sixty-seven  claims). 

1,176.17s.  Switching  Device  ;  W.  F. 
Straub,    Chicago,   111.      App.    filed   Dec.    9, 

1912.  For  primary  and  secondary  clock 
systems. 

1.176.202.  Circuit-Controlling  Appara- 
tus ;  H.  W.  Cheney.  Milwaukee,  Wis. 
App.  filed  March  27,  1909.  Large-capacity 
element  motor-operated  remote  control. 

1.176.203.  Lamp-Socket  Support;  G.  W. 
Comer,  Chicago,  111.  App.  filed  April  30, 
1914.  Capable  of  great  variety  of  ad- 
justments. 

1,176,217.  Electric  Cooking-Range;  A.  H. 
Happe  and  W.  J.  Keep,  Detroit,  Mich. 
App.  filed  June  30,  191"..  Relatively  flat 
and  compact  with   plurality  of  grids. 

1,176,231.  Resistance  Box ;  F.  W.  Magin, 
Milwaukee,  Wis.  App.  filed  Aug.  14, 
1914.  Screen  prevents  escape  of  flame 
and  molten  parts. 

1,176,260.     Automatic  Telephone  System  ; 

C.  S.  Winston,  Chicago,  111.  App.  filed 
Feb.   24,  1911.     Two-wire  type. 

1,176,259.  Telephone-Repeater  :  A.  H. 
Blessing,  Fennimore,  Wis.  App.  filed 
April  3,  1913.     Common  battery,  two  wire. 

1,176,282.  Wireless  Signaling;  R.  A.  Fes- 
senden,  Washington,  D.  C.  App.  filed 
Dec.  14,  1904.  A.  C.  at  receiving  station 
of  same  frequency  as  group  frequency  of 
the  signaling  impulses. 

1,176,288.  Insulating  Splice-Cover;  J.  B. 
Hamilton,  Hoboken,  N.  J.  App.  filed 
March  6,  1914.  Insulating  cap  applied 
over  spliced-wire  ends. 

1,176,316.  High  and  Low  Pressure  Con- 
tinuous Current  System  ;  W.  J.  Rickets, 
Brockley,  London,  England.  App.  filed 
April    6,    1914.       Supplies    lower    pressure 

D.  C.  from  higher  pressure  mains. 

1,176,320.  Transmitting  Apparatus  for 
Wireless  Telegraphy  ;  L.  Rouzet,  Leval- 
lois-Perret,  France.  App.  filed  Sept.  11, 
1911.  Condenser  connected  with  charging 
circuit  and  with  oscillating  discharge  cir- 
cuit. 

1,176,333.  Insulator-Pin  ;  J.  Baker,  Bat- 
tle    Creek,     Iowa.       App.     filed    June     28, 

1913.  Sheet  metal  constructed  to  embrace 
cross  arm. 
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levels. 
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Motob;  B.  m  Leece,  Cleveland,  Ohio. 
App.  tiled  June  2,  1918.  Particularly  for 
starting  nas  ens 

1.176.896.  Centbifuoally    -    Regulated 

POWBB  TBANSMISSION  SYSTEM  I  W.  Morri- 
son, Chicago,  ill.  App.  Hied  June  8,  1915. 
Automatic  cul  out  for  automobile  battery 
charging. 

1.176.897.  Trolley  Retriever;  l.  V.  Moul- 
ton,  Crand   Rapids,  Mich.     App.  filed  Nov. 

i  I  Adapted  to  trolley  poles  having 
.HIT.  rent  lengths  of  lifting  springs. 

1,176,418.  Terminal  for  Electric  Wires; 
J  M  White.  Philadelphia,  a.  App.  filed 
Oct  11.  1915.  Sheet  metal  and  easily  ap- 
plied. 

1,176,400.  Trolley-Wheel  Guard;  T.  J. 
Nugent,  Baltimore,  Md.  App.  filed  Oct. 
19,  1915.  Applicable  without  change  to 
trolleys  in  use. 

1.176.420.  Electric  Soldering-Machine  ; 
A.  A.  Bacon,  Geneva,  N.  Y.  App.  filed 
Nov.  13,  1911.  For  securing  the  small 
parts  of  eye-glasses  and  the  like. 

1.176.421.  Magnetic  Device;  C.  E.  Beach, 
Binghamton,  N.  Y.  App.  filed  May  29, 
1911.  Direct  polarized  for  electro-me- 
chanical signaling. 

1.176.422.  Magneto  Device;  C.  E.  Beach, 
Binghamton,  N.  Y.  App.  filed  June  11, 
1915.  Polarized,  has  greater  armature 
stability. 

1,176,44  0.      Contact    Device    for    Electric 
Traction  System  ;  H.  S.  Farquar,  Wayne, 
Pa.     App.  filed  Jan.  2,  1915.  Contact  pres- 
sure can  be  intensified  by  magnetic  attrac- 
tion. 

1,176,460.  Fire  Detector  Apparatus;  C.  H. 
Kayser  and  W.  H.  Hampton,  West  Or- 
ange, N.  J.,  and  New  York,  N.  Y.  App. 
filed  Sept.  25,  1912.  Uninfluenced  by  nor- 
mal temperature  fluctuations. 

1,176,467  and  1,176,468.  Flash-Light  Bat- 
tery Container  ;  H.  M.  Koretzky,  New 
York,  N.  Y.  App.  filed  Aug.  12  and  Aug. 
14,  1915.     Made  from  a  single  flat  blank. 

1,176,470.  Sender;  J.  A.  Kroop,  Newark, 
N.  J.  App.  filed  Nov  6,  1914.  Automatic 
or  semi-automatic  telephones. 

1,176,474.  Magnetizer  ;  C.  C.  McDonald, 
Chenoa,  111.  App.  filed  Nov.  18,  1914.  For 
remagnetizing  permanent  magnets. 

1,176,4  76.  Ignition  Dynamo;  C.  T.  Mason, 
Sumter,  S.  C.  App,  filed  July  28,  1913. 
Dual  ignition  system  with  simplified  wir- 
ing. 

1,176,499.  Fire-Alarm  Box;  E.  Tokarski, 
Pittsburgh,  Pa.  App.  filed  Aug.  27,  1915. 
Hand-cuff  holds  person  sending  in  alarms. 

1,176,502.  Igniter  Mechanism  for  In- 
ternal Combustion  Engines  ;  H.  R.  Van 
Deventer,  Sumter,  S.  C  App.  filed  Dec. 
24,  1914.     Self  contained  ignition  unit. 

1,176,515.  Electrical  Socket  and  Plug; 
C.  H.  Bissell  and  E.  G.  Smith,  Syracuse, 
N.  Y.  App.  filed  July  29,  1911.  Rectangu- 
lar construction. 

1.176.521.  Burglar    Alarm  ;    J.    Chankin, 
"New    York,    N.    Y.      App.    filed    Aug.    27, 

1915.     Readily  applied  to  door  or  window. 

1.176.522.  Telephone  System  and  Indi- 
vidual Transmitter  Therefore;  C.  L. 
Chisholm,  Marsville,  New  Brunswick, 
Canada.  App.  filed  March  21,  1910. 
Watch-case  transmitter  adapted  for  appli- 
cation to  telephone  standard. 

1.176.539.  Indicating  Device  for  Auto- 
mobiles ;  A.  E.  Gaugh  and  J.  Cawby, 
Lexington,  Ky.  App.  filed  Nov.  5,  1914. 
Solenoid   operated. 

1.176.540.  Electrolytic  Cell;  A.  E.  Gibbs, 
Wyandotte,  Mich.  App.  filed  March  24, 
1913.  Cathode  composed  of  strong  cast- 
ings. 
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Blowing  m.  i.  in;,   cathode  with 
Impediments  to  Mow. 
1,176,664.     Electrical  Connection  ;  8    EZei 
slg,  New   Yoik,  .\     v.     App    Bled  Sept  7, 
1916.       Plvol     connection     i"i     telephone 
wire 
1,176,669      Method  op   an    Appabati 
Electrical  Measurement;   C.    a.    Hoxle, 
Schenectady,    N,    v.      App.    Bled    Nov.    h. 
i!M2.       Particularly     i".     measurlc 

pacity  and  Indu 

1,176,669.       Contactor     with     Anti wki  ding 

Device;     M.     k.     ECjolseth,    Schenectady, 

N.     Y.       App.     Bled     March     81.     191  1.       Im- 

prove.i     means    for    preventing    contacts 
si  Icklng. 
1,176,677.     Sound  Transmitter;  B.  F.  Lee, 
Schoolfield,  Va.     App    Bled   Feb.  9,    L916. 

Improved    sound    transmission. 

1,176,590.  Protected  Insulator;  J.  H. 
Mock,  Jetmore,  Kan.  App.  filed  Feb.  8, 
1915.     Housed  in  casing. 

1,176,602.      Metallic    ki lament    BJj  i 

Incandescent  Lamp;  H.  C.  G.  Remane, 
Berlin,  Germany.  App.  filed  Oct.  3,  1912. 
illuminating  body  interlaced  with  the 
rigid  holders. 

1,176,614.  Welding  Pressure  Contact;  A. 
M.  Stanley,  Lynn,  Mass.  App.  filed  Jan. 
23,  1915.  Tungsten  or  molybdenum,  for 
welding  copper  sheets,  etc. 

1,176,616.  Switch  Operating  Mechanism  ; 
H.  M.  Stevens,  Schenectady,  N.  Y.  App. 
filed  March  18.  1913.  Very  sensitive  re- 
leasing mechanism. 

1,176,618.  Insulator;  W.  E.  Swearingen, 
Montgomery  City,  Mo.  App.  filed  April 
21,  1915.  Automatic  lock  prevents  undue 
longitudinal  movement  of  wire  in  a  pro- 
tected slot. 

1.176.622.  Electrical  Attachment  Plug; 
W.  C.  Tregoning,  Cleveland,  Ohio.  App. 
filed  Dec.  21,  1914.  Binding  screws  ac- 
cessible at  front  end  of  plug. 

1.176.623.  Spark  Gap  Adjuster;  L.  Tron- 
chon,    Paris,   France.      App.   filed   April   9, 

1913.  Frame  made  up  of  members  form- 
ing a  deformable  parallelogram. 

1,176,625.  Electric  Brake;  J.  J.  Tyson, 
Montgomery,  Ala.  App.  filed  March  9, 
1915.     For  railway  trains. 

1.176.629.  Tree  Insulator  and  Wire  Sup- 
forter  ;  W.  H.  Wallace,  Roscommon, 
Mich.  App.  filed  Sept.  10,  1915.  Insulat- 
ing tube  with  surrounding  attacher. 

1.176.630.  Vapor  Electric  Device;  E. 
Weintraub,  Lynn,  Mass.  App.  filed  March 
27,  1914.  •  Platinum  anode  and  halogen 
compound. 

1,176,632.  Electrical  Machine;  F.Werner, 
Hamilton,  Ontario,  Canada.  App.  filed 
April  17,  1915.  Compound  collector  and 
short  circuiting  device  for  induction 
holder. 

1.176.634.  Time  Element  ;  A.  Aichele,  Baden, 
Switzerland.  App.  filed  May  12,  1914. 
For  overload  contacts,  and  the  like. 

1.176.635.  Push-Button  Switch  ;  J.  M.  S. 
Anderson,  Bridgeport,  Conn.  App.  filed 
July  20,  1915.  Improved  mounting  of  the 
metal   supporting  frame. 

1.176.659.  Attachment-Plug;  F.  C.  De 
Reamer,  Schenectady,  N.  Y.  App.  filed 
Aug.   2,   1911.      Swivel  construction. 

1.176.660.  Electric  Switch;  F.  C.  De 
Reamer,  Schenectady,  N.  Y.  App.  filed 
June  17,  1914.  Particularly  suitable  for 
mounting  on  the  handle  of  a  suction 
cleaner. 

1,176,664.  Vapor  Electric  Device;  P.  K. 
Devers,  Lynn,  Mass.    App.  filed  March  27, 

1914.  Associates  with  the  mercury  a 
halogen  compound  leaving  the  desired 
spectrum. 

1,176,668.  System  of  Ship  Propulsion;  W. 
L.  R.  Emmet,  Schenectady,  N.  Y.  App. 
filed  Aug.  21,  1911.  Electrical  propulsion 
with  special  provision  for  cooling  the  re- 
sistances. 

1,176,698.  Electric-Plant-Control  De- 
vice ;  A.  H.  Brandon,  Toledo,  Ohio.  App. 
filed  Oct.  21,  1912.  Particularly  relates  to 
storage  battery  plants. 

1.176,715.  Telephone-Exchange  System; 
T.  G.  Martin,  Chicago,  111.  App.  filed  Aug. 
17,  1906.  Automatic  or  semi-automatic 
in   which  system  is  divided   into  districts. 
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Eric  Gerard 

IT  is  with  great  regret  that  we  learn  of  the  death  of 
Dr.  Eric  Gerard,  the  Director  of  the  Montefiore  Elec- 
trotechnical  Institute  at  Liege,  Belgium,  and  professor 
in  the  University  of  Liege.  Professor  Gerard  was  for 
many  years  one  of  the  foremost  electrical  engineers  and 
professors  of  electrical  engineering  in  Belgium.  He 
represented  Belgium  at  the  International  Electrical 
Congress  of  Chicago  in  1893  and  of  Paris  in  1900.  He 
was  also  president  of  the  Belgian  committee  of  the  In- 
ternational Electrotechnical  Commission.  As  the  direc- 
tor of  the  Montefiore  Electrotechnical  Institute,  he  had 
a  great  influence  on  the  training  of  electrical  engineers 
in  Belgium,  and  many  of  the  prominent  men  in  the  Bel- 
gian electrical  engineering  profession  are  his  students. 
Professor  Gerard  was  the  author  of  several  electrical 
text-books,  at  least  one  of  which  was  translated  into 
English  and  published  in  America.  His  writings  were 
always  notable  for  their  clearness  and  purity  of  literary 
style.  They  were  also  remarkable  for  the  range  of  sub- 
jects which  he  covered.  He  had  many  warm  friends  and 
devoted  admirers  in  the  United  States,  as  well  as  in  all 
the  countries  of  Europe.  A  hard  worker,  an  earnest 
student,  and  a  loyal  comrade,  his  kindly  presence  will 
be  sadly  missed  at  international  electrical  engineering 
gatherings. 


An  Important  Transmission  for  Coal  Mines 

THE  plant  of  the  Consolidation  Coal  Company,  sup- 
plying a  widespread  territory  in  the  West  Vir- 
ginia coal  mining  region,   is   of  far  more  than   usual 
interest,   furnishing   somewhat   wide   departures   from 
the   usual   plants   of  the  "favorite  prescription"  type. 
For  certain  work   of  the  coal-mining   industry   direct 
current  is  required,  while  three-phase  motors  can  be 
utilized  for  the   remainder.     The  distribution   in  this 
case,  therefore,   involves  the  use  of  substations  with 
both  stationary  and  moving  apparatus,  with  a  moder- 
ately high  transmission  voltage.     The  main  generating 
plant  at  Hutchinson,  W.  Va.,  is  altogether  exceptional 
in  that  it  is  a  gas-engine  outfit  utilizing  natural  gas. 
At  the  substations  two  general  features  are  somewhat 
notable.     First,  the  designers  of  the  system  were  not 
afraid  to  use  60-cycle  synchronous  converters  at  every 
point  where  direct  current  was  necessary.     The  time 
has  long  passed  when  engineers  need  to  be  afraid  of 
30-cycle  converters,   in   spite   of   somewhat   unpleasant 
experiences  with  the  early  units  of  this  class.     Second, 
dl  the  transformer  substations  are  of  the  outdoor  type, 
erected  on  rectangular  steel  towers  about  20  ft.  high 
md  provided  with  open-air  horn-gap  switches  and  pro- 


tective apparatus  of  similar  type.  It  has  taken  a  long 
time  for  experience  to  enforce  the  lesson  that  outdoor 
substations  are  thoroughly  practicable,  and  that  for 
moderate  amounts  of  energy  and  voltages  there  is  little 
need  of  going  to  heavy,  intricate,  and  expensive  switch- 
ing apparatus.  The  synchronous  converter  substations 
are  under  cover,  as  must  generally  be  the  case,  but  the 
outdoor  construction  for  all  other  substation  apparatus 
means  not  only  low  cost,  but  extremely  easy  inspection 
and  greatly  reduced  fire  hazard. 


Uniformity  in  Valuations 

'~pvHE  first  important  electric  valuations  began  in 
A  1907.  In  the  nine  years  following  central  station 
property,  worth  upwards  of  $300,000,000,  has  been  val- 
ued for  various  purposes,  but,  as  yet,  no  standard  nomen- 
clature or  uniform  methods  of  doing  the  work  have  been 
recognized  either  by  the  commissions  or  the  companies. 
Heretofore,  in  all  discussions  of  the  subject,  the  intricate 
legal  questions  involved  have  overshadowed  the  purely 
technical  engineering  problems.  We  believe  that  the 
time  has  come  when  the  legal  problem  should  be  at  least 
temporarily  set  aside,  and  the  attention  of  the  industry 
should  be  directed  toward  solving  the  real  engineering 
and  standardization  problems  involved.  In  a  recent 
case,  the  commission,  the  city  and  the  company  each 
made  separate  valuations.  In  the  testimony  it  was 
necessary  to  compare  one  with  the  other,  and  while  the 
valuations  were  based  upon  practically  the  same  inven- 
tory, in  each  case  the  conception  of  what  constituted 
"overhead  charges"  so  differed  that  each  engineer  spent 
months  in  making  a  painstaking  analysis  of  the  other 
valuations,  in  order  to  reach  a  real  comparison.  Such 
unproductive  effort  is  not  only  wasteful,  but  the  stand- 
ardization of  the  term  "overhead  charges"  would  have 
prevented  much  difficult  and  unnecessary  work. 

Some  years  ago  one  of  the  commissions  attempted  to 
standardize  the  field  sheets  for  inventory  work,  and 
these  were  used  to  quite  an  extent  in  the  early  valua- 
tions. Each  engineer,  however,  with  experience  de- 
velops certain  modifications,  not  only  of  the  forms  but 
of  the  methods  used,  and  to-day  the  standardization  of 
inventory  work  might  well  take  place,  not  in  the  design 
of  the  form  for  field  notes,  but  in  the  manner  in  which 
the  results  are  arranged  in  the  final  sheets.  A  general 
uniformity  in  this  respect  would  be  very  useful,  as  the 
specialist  in  valuation  work  is  often  called  in  a  consult- 
ing capacity  after  the  inventory  has  been  finished. 

The  experience  of  the  various  valuation  engineers  is 
to-day  so  extensive  that  much  progress  can  be  made  in 
such  standardization  work  without  in  any  way  crippling 
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nitiative,  and  the  development  of  economical  and 
efficient  methods  of  Held  and  Inventors  work  on  the  pari 
the  Individual  engineer      i  'he  itandardization  of  the 
ed  m  valual  ion  work  \\  < >u i« l  again  be  of 
■  i  \  ce  hi  enabling  engineera  to  talk,  and  the  com 
n    and  courts  to  understand,  the  same  langu 
in  valuation  testimony.     The  lack  of  such  uniformitj 
has  apparently  puzzled  many  of  the  newer  commit  inns, 
ami  often  the  record  is  Ailed  with  needless  explanations 
and  descriptions,  bo  that  the  real  purport  of  the  t< 
mony  is  confused,  if  not  altogether  lost.    Any  effort  to 
ward   such   standardization    should    be   welcomed,   and 
should  receive  the  co  operation  of  all  of  those  interested 
in  the  valuation  of  electric  lighl  properties.     Here  is  a 

piece  of  WOrk  which  is  within  the  scope  of  the  activities 
of  the  associated  public  utilities.  A  representative  com- 
mittee of  the  National  Electric  Light  Association  should 

undertake  this  important  work. 


Iron  Wire  for  Distribution  and    Transmission 

WE  present  this  week  reports  of  the  tentative  work 
done  by  ten  operating  companies  in  the  substi- 
tution of  iron  wire  for  copper  for  various  minor  uses 
in  their  service.  With  copper  at  normal  prices  there 
is  comparatively  little  temptation  to  use  iron  wire  on 
account  of  its  greater  resistance  and  reactance.  When, 
however,  the  price  of  copper  is  double  its  normal  value, 
to  which  approximate  figure  it  has  risen  within  the  past 
year,  the  question  of  a  cheaper  metal  for  conductors 
acquires  some  significance.  Especially  is  it  to  be  noted 
that  the  various  companies  experimenting  along  this 
line  have  utilized  iron  wire  not  for  main  transmissions, 
but  for  minor  work  where  the  length  of  the  lines  was 
considerable  with  respect  to  the  load  carried. 

When  considering  the  use  of  wire  for  more  consid- 
erable circuits,  especially  circuits  of  moderate  length 
carrying  a  light  load,  the  work  of  various  companies 
indicates  that  entirely  satisfactory  results  can  be 
reached  with  iron,  provided  the  load  does  not  increase 
to  a  point  where  the  drop  becomes  unduly  burdensome. 
Reference  to  the  diagrams  of  losses,  real  and  apparent, 
will  readily  show  the  reader  the  kind  of  limitations 
which  are  met. 

As  regards  general  conditions  of  service  there  have 
been  some  reports  of  additional  disturbances  on  the  line 
chargeable  to  branches  of  iron  wire.  This  might  nat- 
urally be  expected  since  there  is  a  rather  sharp  dis- 
continuity in  the  constants  of  the  line  at  such  a  point 
of  junction.  Whether  in  the  ordinary  case  it  would  be 
materially  more  severe  with  iron  than  with  copper  is 
somewhat  doubtful.  Theoretically  it  might  be,  but 
w*hether  the  difference  would  be  of  practical  moment  is 
quite  another  question.  No  general  attempts  have  yet 
been  made  to  use  iron  conductor  on  any  transmissions 
of  serious  magnitude,  and  it  seems  somewhat  doubtful 
wmether  it  would  be  worth  while  unless  in  the  develop- 
ment of  extremely  cheap  power  under  conditions  where 
the  scattering  of  the  load  would  force  an  exceptionally 
great  amount  of  line  cost  per  kilowatt-hour  sold.  Even 
under  these  special  conditions  there  is  little  likelihood 


of  sufficient  difference  in  the  cost  of  copper  and  of  iron 
being  maintained  to  justify  the    ubstitution.    A    at< 
porary  expedient  for  small  work  it  maj  be  worth  while 
so  long  a    the  price  of  copper  remains  near  it    pre  ent 
high  figure,  but  the  data  do  not  yet  indicate  any  per 

manent    place  for  iron  line  conductors.     In  the  long  run 

investment  costs  and  rates  of  interest  tend  to  go  lower 
rather  than  higher,  and  a  continuing  loss  like  thai  oi 
energy  is  likely  to  overbalance  any  non-permanent  small 

economies   of  construction   which    depend    on    tempo! 
lather  than  average  prices  Of  material. 

Handling  Boilers  in  a  100,000-Kw.  Station 

FROM  the  article  in  this  issue  on  the  operating 
methods  used  in  the  boiler  plant  of  the  Boston  Edi- 
son Company  in  South  Boston,  Mass.,  it  is  evident  that 
in  that  central  station  the  "electrical  end"  of  the  estab- 
lishment has  no  monopoly  on  scientific  management. 
Successful  steam  production  on  a  big  scale  to-day  in  a 
plant  like  that  at  L  Street  is  in  no  small  degree  con- 
trolled by  staff  organization.  The  day  has  passed  when 
indifference  to  what  goes  on  behind  the  fire  wall  so  long 
as  the  steam  pressure  holds  up  can  be  justified  for  a 
single  hour.  In  the  systematization  of  work  in  vogue 
in  this  most  important  individual  station  of  New  Eng- 
land, plants  of  lesser  size  will  find  much  for  study. 
"Preparedness"  has  long  been  the  motto  in  handling 
this  installation,  and  in  the  assignment  of  inspection 
duties,  the  forecasting  of  repair  tasks,  anticipation  of 
visits  by  insurance  representatives  and  general  efficient 
handling  of  steam-generating  units,  one  observes  a 
grasp  of  responsibilities  which  would  be  difficult  to 
excel. 

Of  the  details  that  show  thoroughness  in  operating 
practice,  the  inspection  rules  outlined  in  the  article- 
speak  most  convincingly.  In  numerous  steam  plants 
there  is  a  natural  tendency  for  owners  and  their  em- 
ployees to  rely  mainly  upon  the  insurance  company's, 
engineers  and  to  make  rather  superficial  inspections, 
confident  that  the  microscopic  eye  of  the  outside  expert 
will  locate  every  preventable  fault.  This  attitude  is  not 
maintained  at  the  Boston  plant,  where  every  boiler  is 
regularly  gone  over  with  an  eye  keen  for  details.  This 
work  is  done  before  the  insurance  inspector's  arrival, 
and  long  enough  in  advance,  in  fact,  to  enable  every 
fault  which  can  be  discovered  to  be  remedied  before  the 
official  examination  begins.  The  lesson  in  this  proce- 
dure for  steam  producers  tempted  to  neglect  the  phys- 
ical condition  of  their  boiler  plants  ought  to  be  clear, 
for  it  is  impossible  to  present  a  better  example  of  the 
proverbial  "stitch  in  time."  This  inspection  not  only 
forestalls  operating  troubles  which,  if  allowed  to  re- 
main, tend  to  become  cumulative,  but  sets  a  standard 
of  plant  maintenance  that  insures  the  best  possible  use 
of  the  equipment  because  of  the  familiarity  of  the  boiler- 
room  executive  with  its  most  intimate  details.  In  the  at- 
tention paid  to  routine  inspection  and  daily  maintenance 
to  the  economical  handling  of  the  combustion  processes, 
and  to  the  almost  military  precision  of  labor  assign- 
ments, a  high  plane  of  steam  plant  practice  is  reached 
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and  sustained.  The  liberal  use  of  recording  instruments 
in  the  "steam  end"  of  the  station  and  the  continuous 
expert  study  of  operations  which  the  company's  admin- 
istrative officers  and  laboratory  branch  staff  constantly 
bring  to  bear  are  also  important  factors  in  the  reputa- 
tion of  the  station  for  service  of  the  first  order. 


Danger  in  Overreaching 

MUCH  of  interest  and  of  profit  can  be  gleaned  from 
the  history  of  the  railroads  and  railways  of  the 
country,  and  of  the  troubles  which  now  beset  them. 
Not  all  transportation  companies  are  managed  by  men 
of  ripe  experience  and  sound  judgment,  who,  being 
neither  pessimistic  nor  unduly  optimistic,  have  built 
just  to  keep  abreast  of  developments  and  no  more.  Too 
often  the  railroads  and  railways  have  listened  to  the 
voice  of  the  promoter,  and  have  been  beguiled  by  the 
charms  of  the  real  estate  speculator  so  that  the  roads 
traverse  a  barren  wilderness  or  extend  into  uninhabited 
sections.  The  successful  railroads  and  railways  have 
grown  with  the  communities  they  serve.  As  the  popu- 
lation increased  so  did  the  facilities  for  handling  it, 
but  seldom  in  like  proportion.  Such  anticipations  of 
traffic  as  were  made  were  based  on  developments  and 
not  on  hopes,  with  the  result  that  depressions  rarely 
exercised  a  baneful  influence  on  earnings  or  curtailed 
service.  The  conditions  confronting  the  light  and  power 
companies  are  not  so  serious  as  those  which  confront 
the  transportation  companies;  but  there  are  lowering 
clouds  in  the  horizon. 

The  nation  has  grown  rapidly,  chiefly  through  immi- 
gration; but  war  has  checked  the  tide,  and  even  re- 
versed it.  Barring  the  Pacific  Coast  the  country  as  a 
whole  is  still  undeveloped  electrically,  so  that  there  is 
yet  abundant  opportunity  for  expansion.  However, 
considering  all  the  conditions,  the  wisdom  of  henceforth 
building  in  advance  of  the  market  is  open  to  question. 
It  is  true  that  many  recent  hydroelectric  plants  were 
erected  in  that  way,  but  most  of  them  have  come  to 
grief  and  passed  through  receiverships  or  were  forced 
to  buy  in  other  properties  in  order  to  get  a  market  for 
their  outputs.  With  a  limit  now  being  placed  on  earn- 
ings by  public  service  commissions,  it  behooves  man- 
agers of  properties  to  exercise  prudence  and  make  sure 
that  in  canvassing  for  wider  markets  they  do  not  over- 
reach. There  is  a  limit  beyond  which  profit  ceases  and 
charity  begins.  Electric  railways  now  realize  that  there 
is  very  little  money  in  long  hauls,  and  lighting  com- 
panies may  likewise  soon  discover  that  miles  and  miles 


of  line  in  sparsely  settled  territory  are  a  burden  to  the 
flesh  and  nothing  more.  The  blocks  of  houses  which  are 
passed  by  circuits  extending  into  the  suburbs  may  not 
be  so  undesirable  as  a  load  if  given  a  little  thought. 
Not  that  there  is  less  profit  in  the  suburbs,  but  because 
there  may  be  greater  profit  in  the  heart  of  the  city. 
Besides,  it  is  not  the  function  of  private  capital  to  go 
out  into  the  highways  and  byways  in  search  of  business 
which  is  now  at  its  very  doors.  It  is  very  hard  for  a 
utility  to  retrench ;  it  is  much  easier  not  to  over-expand. 
The  temptation  to  do  the  latter,  however,  is  very  strong, 
and  should  be  combated.  Intensive  cultivation  on 
existing  circuits  should  be  the  order  of  the  day. 


Temperature  Characteristics  of  Tungsten 
Filaments 

OUR  Digest  refers  this  week  to  a  recent  paper  by 
Dr.  Irving  Langmuir,  in  the  Physical  Review,  on 
"The  Characteristics  of  Tungsten  Filaments  as  Func- 
tions of  Temperature."  In  this  paper  a  number  of  ex 
perimental  observations  concerning  the  radiation  from 
tungsten  filaments,  at  various  temperatures  up  to  3540 
deg.  in  the  absolute  or  Kelvin  scale,  or  3267  deg.  C,  are 
collected  and  discussed.  Incidentally,  the  use  of  the 
symbol  degree  K,  as  representing  temperatures  on  the 
Kelvin  scale,  seems  to  be  both  convenient  and  distinc- 
tive. It  is  fitting  that  some  nominal  recognition,  in 
the  way  of  thermal  units,  should  be  given  to  Lord  Kel- 
vin's name,  especially  in  view  of  the  large  contributions 
which  he  made  to  the  science  of  thermodynamics. 

The  article  points  out  that  there  is  a  close  corre- 
spondence above  the  temperature  of  1800  deg.  K,  be- 
tween the  measured  brilliancy  of  the  tungsten  filaments 
tested,  and  their  computed  total  luminous  output.  The 
mean  ratio  represents  827  international-candle  lumens 
per  watt  of  luminous  radiation.  The  constancy  of  this 
ratio,  over  a  wide  range  of  high  temperatures,  is  not 
only  a  good  check  upon  the  photometric  observations; 
but  is  also  a  confirmation  of  the  values  accepted  for  the 
emissivity.  It  corresponds  to  about  66  mean  spherical 
candles  per  watt.  On  this  basis,  it  is  easy  to  see  that 
there  is  still  a  very  wide  range  for  possible  improve- 
ment in  the  luminous  efficiency  of  light  sources. 

It  is  also  interesting  to  observe  that  the  light  emitted 
by  the  tungsten  filaments  under  test  was  distinctly 
bluer  than  that  of  a  perfect  radiator,  or  "black  body," 
and  that  a  color  match  would  require  the  black  body'  to 
be  at  a  temperature  from  40  deg.  to  80  deg.  K  higher 
than  the  tungsten. 


IN  the  engineering  number  for  April,  The  Coitlillg'  IsSlieS  practice.  In  the  commercial  issue  dated 
which  appears  next  week,  an  ar- 
ticle deals  with  possible  simplifications  in  the  de- 
sign and  construction  of  an  outdoor  substation,  as 
exemplified  in  an  installation  recently  completed.  En- 
gineering details  in  connection  with  the  construction  of 
high-tension  cable  joints,  and  the  performance  charac- 
teristics of  commercial  series  transformers  are  subjects 
of  other  articles  in  this  number,  which  will  also  include 
the  regular  departments  on  operating  and  commercial 


April  22,  which  follows,  some  of  the  re- 
cent interesting  manifestations  of  the  general  move- 
ment toward  electric  cooking  in  the  household  will 
be  treated  in  detail.  Other  articles  of  particular  cen- 
tral-station interest  will  relate  to  the  broad  fields  of 
motor  applications,  electric  signs,  household  devices 
for  spring  business,  etc.,  and  there  will  be  subjects  of 
special  interest  to  the  electrical  contractor,  the  dealer, 
the  jobber   and  the  manufacturer. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tiona  and  Meetings 
of  Electrical  Associa- 
tions   and    Soci<  t  irs 


A.  I.  E.  E.  and  A.  E.  S.  to  Hold  Water  Power 
Conference  at  Washington 

A  meeting  <>r  the  American  institute  of  Electrical 
Engineers  will  be  held  at  Washington,  i>.  C,  on  Wednes- 
day, April  26,  L916,  under  the  auspices  of  the  Washing- 
ton Bection  ami  the  committee  on  development  of  water 
power, 

Headquarters  will  he  at  the  New  Willard,  and  through 
tin-  courtesy  of  the  hotel  management  ample  facilities 

have  been  put  at  the  institute's  disposal.  Two  sessions 
are  to  be  held,  the  (list  beginning  at  2.30  o'clock  in  the 
afternoon  and  the  second  at  8.1;")  o'clock  in  the  evening, 
both  devoted  to  the  specific  question  of  water-power 
development  as  related  to  national  industrial  efficiency 
and  preparedness. 

The  appointment  by  the  President  of  the  United 
States  to  the  Naval  Consulting  Board  of  men  nomi- 
nated by  the  national  engineering  societies,  and  the 
President's  subsequent  invitation  to  those  societies  to 
co-operate  by  recommending  engineers  who  should  as- 
sist in  making  an  inventory  of  national  resources,  in- 
dicate a  broadened  field  of  useful  service  to  our  country 
which  the  members  of  the  engineering  fraternity  as  a 
body  can  perform. 

The  forthcoming  meeting  has  been  suggested  by  the 
committee  on  development  of  water  power,  which  sees 
a  further  opportunity  for  service  to  the  nation  by 
directing  the  attention  of  the  public  and  of  Congress  to 
the  fundamental  engineering  and  economic  principles 
that  underlie  the  water-power  question  and  which  must 
be  taken  into  account  if  hydroelectric  development  is 
to  be  encouraged  and  stimulated,  with  a  corresponding 
effect  on  the  development  of  the  great  electrochemical 
and  similar  industries  which  are  essential  to  the  indus- 
trial independence  of  the  nation. 

At  the  present  time  Congress  is  considering  the  en- 
actment of  legislation  intended  to  remove  some  of  the 
legal  obstructions  which  in  the  past  have  operated  to 
deter  capital  from  investment  in  hydroelectric  enter- 
prises, and  it  would  therefore  seem  to  be  a  peculiarly- 
opportune  moment  for  the  Institute  to  be  of  service. 
As  will  be  noted  from  the  program  which  follows,  it  has 
been  sought  to  correlate  several  of  those  phases  of 
hydroelectric  development  which  are  of  peculiar  and 
perhaps  unusual  importance  at  the  present  time,  while 
the  standing  of  the  authors  who  have  consented  to  pre- 
pare the  several  papers  insures  a  thoroughly  adequate 
presentation. 

The  program  for  this  meeting,  as  at  present  arranged, 
is  as  follows:  Address  by  President  John  J.  Carty; 
"Electrochemical  Industries  and  Their  Interest  in  the 
Development  of  Water  Power,"  by  Lawrence  Addicks; 
"Water-Power  Development  and  the  Food  Problem,"  by 
Allerton  S.  Cushman ;  "The  Relation  of  Water  Power  to 
Increased  Transportation,"  by  L.  B.  Stillwell;  "The 
Relation  of  Water  Power  to  the  National  Defense,"  by 
Dr.  W.  R.  Whitney;  "The  Water-Power  Situation,  In- 
cluding Its  Financial  Aspect,"  by  Gano  Dunn. 

On  Thursday,  Friday  and  Saturday  of  the  same  week 
the  American  Electrochemical  Society  will  hold  its  an- 
nual meeting  in  the  same  place.  One  session  will  be 
given  over  to  papers  on  the  water-power  problem  of 
Niagara  Falls  and  the  importance  of  the  electrochemical 


industries  there  to  the  industrial  life  of  the  country. 

The  program  for  Thursday's  sessions  of  the  Ameri- 
can Electrochemical  Society  which  are  of  chief  intei 
to  electrical  engineers  follows:  Symposium — Co-opera- 
tion in  Industrial  Research;  Lawrence  Addicks  and  F.  A. 
Lidbury,  "The  Professional  Society";  Drs.  W.  D.  Ban- 
croft and  W.  II.  Walker,  "The  University";  D.  A.  Lyon, 
"The  Government";  Drs.  L.  H.  Baekeland,  and  W.  R, 
Whitney,  "The  Corporation."  The  following  papers  are 
also  scheduled  for  the  morning  session :  "The  Detec- 
tors in  Wireless  Telegraphy,"  by  W.  D.  Bancroft;  "Hy- 
drogen for  Military  Purposes,"  by  E.  D.  Ardery; 
"Liquid  Chlorine,"  by  G.  Ornstein;  "Magnesium,"  by 
Dr.  W.  M.  Grosvenor. 

A  symposium  on  water  power  is  scheduled  for  the 
Thursday  afternoon  session  and  the  program  arranged 
is  as  follows:  "Niagara  Falls  Power  and  American  In- 
dustries"; (1)  "The  Power  Development,"  by  I.  R.  Ed- 
mands;  (2)  "Electric  Furnace  Products,"  by  F.  J.  Tone; 
(3)  "The  Chemical  Industries,"  by  A.  H.  Hooker;  (4) 
"The  Nitrogen  Question,"  by  W.  S.  Landis.  This  sym- 
posium is  to  be  followed  by  an  illustrated  address  on 
"Reclamation  Service  Water  Power,"  by  Director  A.  P. 
Davis,  chief  of  the  Reclamation  Service.  In  the  evening 
there  will  be  an  illustrated  lecture  on  "Water-Power  De- 
velopment for  Electrochemical  Purposes,"  by  H.  J. 
Pierce. 


Military  Preparedness  Receives   Attention  of 
Chicago  Engineers 

At  the  meeting  of  the  Engineers'  Club  in  Chicago  on 
March  25,  a  joint  committee  on  military  engineering 
was  formed  for  the  purpose  of  furthering  military 
preparedness  among  engineers  by  a  course  of  lectures, 
assigned  readings,  studies  and  practical  instructions  in 
military  engineering,  and  arousing  interest  generally 
in  this  branch  of  the  nation's  defense.  A  program  has 
been  arranged  for  one  event  a  week  beginning  April  20, 
when  Lt.-Col.  W.  V.  Judson,  Corps  of  Engineers,  U.  S. 
Army,  Chicago,  will  open  the  series  with  an  address  on 
"The  Civilian  Engineer  and  National  Defense — Organi- 
zation and  Duties."  On  April  27,  Major  P.  S.  Bond, 
Corps  of  Engineers,  U.  S.  Army,  Cleveland,  will  give  an 
illustrated  lecture  on  "Service  of  Reconnaissance  and 
Demolition,"  and  on  May  4,  Col.  Mason  M.  Patrick, 
Corps  of  Engineers,  U.  S.  Army,  Detroit,  will  talk  on 
"Coast  Defence."  By  this  time  it  is  anticipated  that 
outdoor  work  will  be  feasible,  and  an  exhibition  drill 
in  bridge  and  pontoon  building  by  the  engineer  com- 
pany of  the  Illinois  National  Guard  will  be  arranged. 
Raymond  Sheldon,  Eighteenth  Infantry,  will  conduct  a 
tactical  walk  and  defense  problem  on  May  20.  Other 
events  of  like  nature  have  been  scheduled  until  July  25, 
with  a  correspondence  course  and  practical  work  to  be 
organized  during  the  summer. 

On  April  1  the  following  directors  were  elected  in 
addition  to  Wharton  Clay,  chairman,  who  had  been 
chosen  at  a  previous  meeting:  Capt.  Robert  W.  Hunt, 
vice-chairman;  Robert  F.  Hall,  secretary-treasurer; 
Bion  J.  Arnold,  W.  W.  DeBerard,  J.  De  N.  Macomb,  Jr., 
H.  S.  Baker,  Robert  I.  Randolph  and  Vernon  C. 
Ward,  Jr. 
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Death  of  Dr.  Eric  Gerard 

Dr.  Eric  Gerard,  one  of  the  best-known  professors 
I  electrical  engineering  in  the  world,  died  on  March 
7  at  Paris,  France.  Dr.  Gerard  was  a  native  of  Bel- 
gian, and  for  thirty  years  taught  in  the  Montefiore 
nstitute  at  Liege.  He  was  at  Petrograd,  Russia,  when 
he  Germans  attacked  and  captured  Liege,  and  having 
etermined  never  to  return  to  Liege  as  long  as  it  was 
n  the  hands  of  the  Germans,  he  made  his  abode  in  Paris 
nd  in  London.  Dr.  Gerard  had  the  distinction  of  being 
he  first  person  to  teach  electrical  engineering  as  a 
eparate  subject. 

Eric  Gerard  was  born  in  Liege,  Belgium,  on  Sept. 
2,  1856.  He  was  educated  in  the  Belgium  schools,  and 
raduated  from  the  School  of  Mines  in  Liege  in  1878. 
Entering  the   Belgium   Telegraph  Department  he  was 


ent  to  Paris  for  further  study,  and  returned  in  1881 
o  Liege  as  secretary  of  the  Belgium  section  of  the 
xposition,  and  in  the  same  year  was  appointed  secre- 
ary  of  the  International  Congress  on  Electrical  Units. 
le  succeeded  DeLarge  to  the  chair  of  telegraphy  and 
ther  applications  of  electricity  in  the  School  of  Mines 
t  Liege,  and  when  Senator  Montefiore  founded,  in  1883, 
he  Institut  Electrotechnique  Montefiore  in  Liege,  Dr. 
rerard  was  chosen  as  its  director,  and  occupied  that 
osition  up  to  the  time  of  his  death.  He  organized  its 
iboratories  and  devised  many  electrical  instruments 
nd  methods  of  measurement.  As  a  teacher  Dr.  Gerard 
/as  greatly  beloved.  The  Montefiore  Institute,  it  might 
e  of  interest  to  mention,  gives  one  and  two-year 
ourses  in  electrical  engineering,  and  Dr.  Gerard's  later 
itle  on  the  faculty  of  the  University  of  Liege  was  pro- 
essor  of  electrical  technique.  He  was  also  inspector 
eneral  of  telegraphs  for  Belgium. 
As  a  writer,  Dr.  Gerard  confined  himself  to  technical 
ubjects,  which  he  handled  with  marked  literary  ability 
nd  a  special  skill  and  clearness.  His  more  important 
olumes  were  the  outgrowth  of  lectures  to  the  students, 
md  include  "Lessons  on  Electricity  in  Magnetism," 
rtiich  has  been  translated  into  English,  Russian  and 
Servian,  the  American  edition  bearing  the  date  of  1897 ; 
Electrical  Measurements,"  "Elements  of  Electrical 
technique,"  and  "Electric  Traction,"  the  latter  a  volume 
»f  1900.  Since  that  time  the  attention  of  this  versa- 
ile  scentist  had  been  turned  in  part  to  processes  for 
dotting  curves  by  photography.  Some  hundreds  of 
lamphlets  and  brochures  were  written  by  Dr.  Gerard. 
Ie  was  one  of  the  founders  of  the  International  Elec- 
rotechnical  Commission  and  president  of  the  Belgium 
committee  of  that  organization.  He  was  a  visitor  to 
he  United  States  as  the  Belgian  representative  to  the 
Electrical  Congress  in  Chicago  in  connection  with  the 


fair,  and  made  a  tour  of  the  country,  winning  many 
friends.  He  was  a  delegate  also  at  Paris  in  1900.  In 
recognition  of  his  work,  the  following  distinctions  were 
conferred  on  him :  Cross  of  the  French  Legion  of  Honor, 
Order  of  the  Iron  Crown  of  Austria,  an  officer  of  the 
Crown  of  Italy,  a  chevalier  of  the  Order  de  Leopold 
(Belgium).  When  the  last  distinction  was  conferred 
on  him  his  friends  and  pupils  formed  a  committee  and 
gave  him  a  great  ovation.    He  leaves  a  widow  and  a  son. 


Illumination  Lecture  Course  at  the  University 
of  Pennsylvania 

In  the  fall  of  1910  Johns  Hopkins  University,  jointly 
with  the  Illuminating  Engineering  Society,  gave  a 
notable  lecture  course  at  Baltimore  on  subjects  relating 
to  gas  and  electric  lamps  and  illumination.  This  was 
an  affair  entirely  different  from  the  usual  engineering 
society  conventions,  and  formed  a  new  departure  for 
the  society.  It  was  referred  to  as  the  lectures  on  il- 
lumination under  the  joint  auspices  of  the  University 
and  the  Illuminating  Engineering  Society,  and  was 
participated  in  by  many  of  the  foremost  chemists,  ar- 
chitects, ophthalmologists,  physicists  and  engineers  of 
the  country. 

This  course  has  been  looked  upon  as  one  of  the  most 
important  undertakings  in  the  history  of  the  Illumi- 
nating Engineering  Society.  A  tuition  fee  was  in- 
volved and  very  elaborate  experimental  equipment  was 
installed  and  in  operation  under  the  care  of  experts. 
The  attendance  exceeded  expectations  and  was  sufficient 
to  meet  the  entire  expense  of  the  plan,  so  that  from 
every  standpoint  it  was  a  success. 

At  the  present  time  the  published  records,  in  the  form 
of  two  volumes,  are  rare  and  they  are  still  in  demand. 
Furthermore,  the  art  and  science  of  electric  and  gas 
lighting  have  made  such  rapid  progress  that  for  the 
second  time  the  Illuminating  Engineering  Society,  un- 
der the  leadership  of  Dr.  Charles  P.  Steinmetz,  has  de- 
cided to  hold  a  new  series  of  lectures  in  September, 
1916.  This  proposed  event  is  to  be  held  at  the  Uni- 
versity of  Pennsylvania. 

In  the  interval  since  1910  many  changes  have  taken 
place  in  the  lighting  field.  New  lamps  have  been  devel- 
oped and  new  methods  of  lighting  introduced.  The 
present  plan  is  to  repeat  in  a  general  way  the  previous 
lecture  course  of  five  years  ago,  treating  mainly  those 
subjects  which  have  come  to  the  front  in  the  meantime. 
It  is  probable  that  the  new  volumes  may  also  contain 
as  many  of  the  old  lectures  as  can  be  classed  fundamen- 
tal, with  slight  revisions  to  bring  them  up  to  date. 

A  very  interesting  characteristic  of  the  1910  lecture 
course  was  its  relation  chiefly  to  illumination  as  a  sci- 
ence rather  than  as  an  art  or  a  branch  of  applied  engi- 
neering. For  this  reason  it  has  been  planned  to  devote 
most  of  the  next  course  to  engineering  aspects  of  illu- 
mination. This  should  insure  a  most  practical  collec- 
tion of  topics  of  special  value  to  practicing  engineers. 

Early  in  1916,  when  it  was  first  thought  probable  that 
a  new  lecture  course  might  be  considered,  a  tentative 
invitation  was  extended  to  the  council  of  the  Illumi- 
nating Engineering  Society  by  the  University  of  Penn- 
sylvania to  stage  the  lectures  at  the  university.  It 
seemed  to  the  university  authorities  that  an  affair  of 
this  kind  would  be  advantageous  both  to  the  society 
and  to  the  university,  and  Philadelphia  was  suggested 
as  a  convenient  location,  as  the  university  facilities  are 
exceptionally  well  adapted  to  the  lecture  course  and  the 
extensive  exhibits  of  lighting  appliances  which  will  ac- 
company them. 

After  the  society  had  adopted  a  definite  resolution  to 
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Steinmetz,  winch  was  Accepted.     Two  main 

■  ietj  ami  one  of  the  university  have 

>   oi  this  affair,     For  thi  .  the  admini  i  ra 

committee  on  lecturea  1b  composed  oJ    Preston  S. 

.Millar  as  chairman,  ami  Prof.  C.  E,  Clewell,  J.   D.   I    rael. 

Dr.  a.  S.  McAllister,  \\ .  J,  Serrill  and  G.  H.  Stickm 
the  committee  «>n   lectures   is  composed  of   Dr.   E.   P. 
Hyde  as  chairman,  and  Dr.  Louis  Bell,  w.  II.  Gartley, 
i     B    Marks,  Dr.  C.  II.  sharp  and  \v.  D.  Weaver.    For 
the  university   the  following  committee    has    been  ap 
pointed:     Professors  Harold  Pender  and  C.  E.  Clewell, 
electrical  engineering;  Dr.  G.  E.  de  Schweinitz,  ophthal 
mology;   Prof.  W.  T.  Taggart,  chemistry;   Prof,  w    P 
Laird,  architecture;  Prof.  R.  II.  Pernald,  mechanical  en 
gineering;  and  Prof.  A.  W.  Goodspeed,  physics.    Subse- 
quently a  local  honorary  committee  will  be  appointed. 

'The  annual  convention  of  the  illuminating  Engineer 
ing  Society  will  be  held  in  Philadelphia  immediately  pre 
ceding  the  lecture  course,  and  the  latter  is  scheduled  at 
the  university  from  Sept.  '21  to  80. 


Classification   of  Technical   Literature 

Joint  Committee  of  National  Engineering  Societies  Discusses 
Means  of  Codifying  All  Contributions  on  Applied  Science 
A  meeting  of  the  joint  committee  on  classification  of 
technical  literature  was  held  in  New  York  City  on  April 
1,  at  which  methods  of  carrying  on  the  work  signified 
by  the  committee's  name  were  discussed.  Two  general 
schemes  of  procedure  were  considered:  One  is  to  assign 
different  parts  of  the  classification  to  organizations  most 
vitally  interested  therein,  the  final  compilation  and  cor- 
relation of  material  to  be  performed  by  one  central  body 
under  the  supervision  of  an  expert  classifier;  the  other 
method  is  to  have  classifiers  or  librarians  intimately 
acquainted  with  present  technical  literature  prepare 
classifications  subject  to  revision  by  engineering  or- 
ganizations. The  first  scheme  received  the  most  sup- 
port. Dr.  Samuel  Sheldon,  delegate  of  the  United  Engi- 
neering Society,  contended  that  engineers  are  more 
qualified  to  classify  the  literature  interesting  them  than 
are  professional  classifiers,  because  the  former  are 
more  intimately  acquainted  with  its  detailed  ramifica- 
tions. Since  the  various  organizations  which  are  in 
existence  at  present  are  comprised  of  some  of  the  best 
authorities  in  the  country  on  the  subjects  covered  by 
them,  these  societies  should  be  able  to  prepare  the  most 
comprehensive  and  representative  classifications.  Fur- 
thermore, by  being  asked  to  originate  the  classifications 
the  organizations  will  be  more  liable  to  adopt  the  final 
draft  than  if  the  classification  is  a  one-man  work  on 
which  they  are  onn   permitted  to  give  suggestions. 

Prof.  Edgar  Marburg,  delegate  of  the  American  So- 
ciety for  Testing  Materials,  expressed  similar  views, 
and  added  that  if  the  task  of  classification  is  appor- 
tioned among  societies,  each  of  these  may  appoint  from 
its  midst  a  member,  »vho  should  in  turn  prepare  his  own 
campaign  and  secure  the  necessary  assistance  to  do  the 
detailed  work.  The  supervisory  head"  in  each  organiza- 
tion, he  pointed  out,  should  preferably  be  a  "crank"  on 
the  subject  of  classification,  so  that  the  necessary  im- 
petus or  enthusiasm  will  be  imparted  to  the  movement 
to  make  it  successful.  It  was  also  suggested  that  all 
persons  engaged  in  the  classification  should  live  in  New 
York  in  order  that  the  undertaking  can  be  expedited 
by  occasional  joint  meetings. 

Otto  K.  Swingenberger,  representing  the  Roessler  & 
Hasslacher  Chemical  Company,  Perth  Amboy,  N.  J.,  also 
favored    this    method    of   procedure,    and    outlined    the 


method  he  would  follow  if  railed  upon  to  upervi  e  any 
branch  ol  the  classification.  He  expressed  the  belief 
that  companies  benefited  l>y  a  standard  classification 
would  probably  be  willing  to  hare  the  expense  of  pre 
paring  it  ince  the  benefll  they  would  derive  from  its 
adoption  would  be  invaluable.  The  peaker  pointed  out 
thai  the  classification  employed  bj  the  United  States 
Patent  Office  should  be  a  valuable  guide  in  tin  un 
taking.  He  also  suggested  that  if  the  classifies  ion  is 
apportioned    among    different    organizations,    provi 

hould    be    made    80    that    those    classifying    overlapping 

subjects  can  be  acquainted  with  each  other's  work. 

c.  !•'.  Clarkson,  representing  the  Society  of  Automo- 
bile Engineers,  called  attention  to  the  urgent  need  for 
standard  classification  in  the  automobile  industry,  and 
explained  briefly  a  method  attempted  for  standardizing 
automobile-part  nomenclature.  He  expressed  the  be- 
lief that  many  classifications  are  unsatisfactory  because 
they  have  been  prepared  by  classifiers  not  fully  ac- 
quainted with  the  subject  matter  they  are  correlating. 

H.  W.  Peck,  delegate  of  the  American  Gas  Institute, 
pointed  out  that  some  organizations,  seeing  the  need  of 
standard  classifications  of  literature,  have  been  consid- 
ering performing  the  work  themselves,  but  are  awaiting 
the  action  of  the  joint  committee.  He  expressed  the 
belief  that  considerable  assistance  can  be  secured  from 
different  company  librarians  who  know  the  needs  of 
their  particular  industries  and  the  weaknesses  of  present 
classifications. 

Dr.  A.  S.  McAllister,  representing  the  National  Elec- 
tric Light  Association  and  the  Illuminating  Engineer- 
ing Society,  favored  the  second  method  of  preparing  the 
classification,  i.e.,  having  librarians  or  classifiers  pre- 
pare a  tentative  outline,  which  should  be  submitted  to 
engineering  organizations  for  revision.  He  pointed  out 
that  this  would  bring  the  quickest  results,  since  many 
men  will  not  take  the  time  to  originate  anything,  where- 
as they  will  revise  material  which  vitally  concerns  them- 
selves. He  acknowledged  that  this  method  had  certain 
disadvantages,  however. 

W.  P.  Cutter,  delegate  of  the  American  Institute  of 
Mining  Engineers  and  librarian  for  the  United  Engi- 
neering Societies,  expressed  the  belief  that  preparation 
of  a  classification  by  engineers  and  engineering  organi- 
zations is  doomed  to  failure  since  they  are  not  fully 
acquainted  with  all  the  literature  on  any  subject, 
whereas  librarians  are.  To  bear  out  his  statement,  he 
called  attention  to  the  inadequacy  of  classifications  pre- 
pared in  this  manner  by  the  British  government.  The 
outcome  of  the  discussion  was  that  the  executive  com- 
mittee of  the  joint  committee  was  instructed  to  ac- 
quaint itself  with  the  attitude  of  different  organiza- 
tions in  assisting  the.  joint  committee  by  originating 
classifications  of  literature  of  vital  interest  to  them. 

A  list  of  the  societies  represented  on  the  joint  com- 
mittee on  classification  of  technical  literature,  with 
their  delegates  in  so  far  as  appointed,  follows:  Amer- 
ican Ceramic  Society,  Prof.  C.  W.  Parmelee;  American 
Electrochemical  Society,  Dr.  E.  F.  Roeber;  American 
Institute  of  Architects,  Sullivan  W.  Jones;  American 
Institute  of  Mining  Engineers,  W.  P.  Cutter;  American 
Institute  of  Electrical  Engineers,  Dr.  F.  B.  Jewett; 
American  Physical  Society,  E.  C.  Crittenden ;  American 
Railway  Engineering  Association,  C.  E.  Lindsay;  Amer- 
ican Electric  Railway  Association,  J.  P.  Ripley;  Amer- 
ican Society  of  Mechanical  Engineers;  F.  R.  Low; 
American  Society  of  Civil  Engineers,  Charles  Warren 
Hunt;  Bureau  of  Standards,  Department  of  Commerce, 
Dr.  George  R.  Olshausen;  Franklin  Institute,  Alfred 
Rigling;  National  Electric  Light  Association,  Dr.  A.  S. 
McAllister;  American  Society  of  Heating  and  Ventilat- 
ing Engineers,  J.  J.  Blackmore;  Society  for  the  Promo- 
tion of  Engineering  Education,  Dr.  F.  L.  Bishop;  Amer- 
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ican  Society  for  Testing  Materials,  Dr.  Edgar  Marburg ; 
American  Foundrymen's  Association,  Dr.  Richard 
Moldenke;  Society  of  Naval  Architects,  William  Binley, 
Jr.;  American  Society  of  Refrigerating  Engineers,  Dr. 
Frederick  L.  Pry  or;  American  Water  Works  Associa- 
tion, Nicholas  Hill,  Jr.;  Association  of  Railway  Elec- 
trical Engineers,  J.  R.  Sloan;  United  Engineering 
Society,  Dr.  Samuel  Sheldon;  Illuminating  Engineering 
Society,  Dr.  A.  S.  McAllister;  Society  for  Electrical 
Development,  C.  Clifford  Kuh;  American  Gas  Institute, 
H.  W.  Peck;  American  Society  of  Agricultural  Engi- 
neers, George  F.  Weston;  Society  of  Automobile  Engi- 
neers, C.  F.  Clarkson;  National  Fire  Protection  Asso- 
ciation, F.  J.  T.  Stewart;  Society  of  Chemical  Industry, 
Otto  K.  Swingenberger ;  Aeronautical  Society,  Rudolph 
R.  Grant;  American  Mathematical  Society,  Prof.  E.  V. 
Huntington ;  Society  to  Promote  the  Science  of  Manage- 
ment, John  H.  Williams. 

H.  W.  Peck  of  the  Schenectady  (N.  Y.)  Illuminating 
Company  is  chairman  of  the  committee  and  W.  P.  Cut- 
ter, librarian  of  the  United  Engineering  Societies,  is 
secretary. 


New  Jersey  Public  Service  Corporation  Report 

The  Public  Service  Corporation  of  New  Jersey  had 
a  good  year  in  1915,  according  to  its  annual  report. 
The  gross  revenue  of  the  subsidiary  companies  reached 
a  total  of  $37,471,228.24  which  was  an  increase  for  the 
year  of  $1,781,395.34,  or  5  per  cent.  During  the  early 
part  of  the  year  the  increases  in  the  revenues  of  the 
subsidiary  companies  were  all  small,  due,  it  was  stated, 
to  the  continued  business  depression  and  the  European 
war.  In  the  latter  part  of  the  year,  however,  the  in- 
creases were  decidedly  better. 

The  operating  revenues  for  the  three  major  sub- 
sidiaries and  their  affiliated  companies  for  the  year 
1915,  with  the  amount  of  increase  over  the  previous 
year  and  the  percentage  of  increase  for  the  year,  are 
as  follows: 

Per- 

Amount  of  centage 

Operating      Increase  Over  of 

Revenue       Previous  Year  Increase 

Public  Service  Railway  Co.  .$16,569,443.28       $259,187.72  1.59 

Public  Service  Electric  Co..    10,425,851.78      1,132,190.28  12.18 

Public  Service  Gas  Co 10,475,933.18         390,017.34  3.87 

The  corporation  points  out  that  the  significant  fact 
in  the  above  tabulation  is  the  enormous  increase  in  the 
business  of  the  electric  company,  the  gross  business  of 
which  has,  for  the  first  time,  nearly  equalled  the  gross 
business  of  the  gas  company.  The  gross  revenue  of  the 
operating  electric  properties  during  the  eleven  years 
1904-1915  increased  from  $3,502,811.92  to  $10,487,- 
281.33,  or  over  200  per  cent,  while  during  the  same 
period  the  gas  properties  increased  from  $5,378,440.53 
to  $10,764,877.94,  or  100  per  cent. 

The  outstanding  stock  of  the  Public  Service  Electric 
Company  now  amounts  to  $22,000,000,  of  the  Public 
Service  Gas  Company  to  $11,600,000  and  of  the  Public 
Service  Railway  Company  to  $37,981,600,  all  of  which, 
with  the  exception  of  twenty-five  shares  of  the  latter, 
is  owned  by  the  corporation. 

The  increase  in  output  commercially  sold  by  the  elec- 
tric company  was  38,034,933  kw.-hr.  or  23.91  per  cent. 
During  the  year  the  gain  in  horsepower  connected  with 
the  lines  of  the  company  was  32,940  hp.  as  against  a 
gain  of  23,491  hp.  in  1914.  Revenue  from  commercial 
power  sales  is  now  double  the  revenue  from  street  light- 
ing. Revenue  from  electric  sales  averaged  5.16  cents 
per  kilowatt-hour  sold  as  against  5.71  cents  during  the 
previous  year. 

Taxes  for  1915  amounted  to  $2,316,965.91,  an  increase 
of  $114,411.     The  corporation  points  out  that  while  it 


has  no  inclination  to  avoid  its  fair  proportion  of  the 
public  burden,  there  is  a  limit  beyond  which  taxes  can- 
not go,  whether  assessed  against  individuals  or  cor- 
porations, unless  there  be  a  commensurate  increase  in 
revenue. 

Expenditures  charged  to  fixed  capital  account  for  the 
subsidiary  companies  during  the  year  amounted  to  $8,- 
301,220.74,  apportioned  as  follows:  $2,881,199.28  for 
the  electric  company,  $814,666.16  for  the  gas  company, 
and  the  remaining  $4,605,355.30  for  the  railway  com- 
pany. 

The  company  now  has  twenty-two  stations  for  taking 
care  of  its  railway  and  light  load,  157  boilers,  156  gen- 
erators, the  total  rating  of  which  is  227,813  kw.,  sixty- 
one  substations,  110  rotaries,  the  aggregate  rating  of 
which  is  84,500  kw.  The  output  for  light  and  power 
was  197,079,581  kw.-hr.  There  was  on  the  company's 
lines  at  Dec.  31,  1915,  13,878  arc  lamps  and  24,803  in- 
candescent lamps,  while  the  total  connected  load  in  kilo- 
watts was  277,653. 

The  combined  results  of  operations  of  the  corporation 
and  subsidiary  companies  for  1915  were  as  follows: 

Operating  revenue  of  subsidiary  companies $37,471,228 

Operating    expenses,    including    amortization    charges 

and  taxes 22,094,678 

Operating  income    $15,376,550 

Non-operating  income    419,073 

Balance    $15,795,623 

Income  deductions  of  subsidiary  companies    (bond  in- 
terest, rentals  and  miscellaneous  interest  charges) .  .      12,209,215 

Balance    $3,586,408 

Public  Service  Corporation  of  New  Jersey  in- 
come from  securities  pledged  (exclusive  of 
dividends  on  stocks  of  operating  compa- 
nies)   and   from  miscellaneous  sources.  ...  $2,437,874 

Less  expenses  and  taxes 86,065        2,351,809 

$5,938,217 
Public  Service  Corporation  of  New  Jersey  in- 
come deductions : 

Interest   charges    $3,474,135 

Amortization  of  debt  discount  and  expense       248,289 
Sinking    fund    for    Public    Service    general 

mortgage  5  per  cent  bonds 209,500 

Other  contractual  deductions  from  income.  35,041        3,966,965 

Net  income   $1,971,252 

Appropriation  accounts  of  subsidiary  companies  : 
Amortization  of  new  business  expenditures 

prior  to  Jan.  1,  1911 $40,330 

Adjustments  of  surplus  account 3,100  43,430 

$1,927,822 
Appropriation  accounts  of  Public  Service  Corporation 

of  New  Jersey   (exclusive  of  dividends) 81,518 

Net  increase  in  surplus    $1,846,304 


Electrified  Divisions  of  the  St.  Paul  Operating 
Well  Under  Difficulties 

Since  the  first  of  the  year  the  operating  difficulties  in 
the  Rocky  Mountain  divisions  of  the  Chicago,  Milwau- 
kee &  St.  Paul  Railway  have  been  greatly  increased 
by  a  combination  of  causes.  The  temperature  fell  as 
low  as  40  deg.  below  zero  at  times,  the  volume  of  freight 
traffic  doubled  in  February,  snowstorms  blocked  the  line 
and  when  high  water  came,  the  highest  since  the  line 
was  opened,  a  main  line  bridge  burned  in  the  midst  of 
flood  troubles.  The  congestion  due  to  operating  diffi- 
culties began  just  about  the  time  the  electric  locomo- 
tives were  put  in  regular  service,  and  although  the  over- 
head construction  was  only  just  completed,  and  opera- 
tion of  high-voltage  equipment  was  new  to  all  and  no 
special  repair  shop  facilities  had  been  provided  for  the 
electric  locomotives,  they  continued  in  regular  service 
without  a  hitch.  Eleven  of  them  are  replacing  fifteen 
steam  engines  in  taking  trains  over  1.6  per  cent  and  2 
per  cent  grades. 

Of  the  electric  locomotives  in  regular  service  not  one 
has  been  held  up  in  the  shops  for  more  than  a  day  at 
a  time  on  account  of  repairs  or  changes.  To  a  repre- 
sentative   of    the  Electrical  World,  who  visited  the 
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■hop    at  De<  i  Lodge,  Mont.,  whore  the  handling  of  elec 
trical  equipment   has  been  centralized,   it   waa  pointed 
■  ut  thai  when  electric  locomotive   have  entirely  replaced 
ail    team  engines  handled  al  thia  point,  1 1 1  *  -  reduction  in 
the    hop  force  will  be  aboul  aa  follows:  boilermakera, 
per  cent;  blacksmiths,  60  per  cent;  machinists,  ^<» 
per  cent.    At  preaenl  1 1 1  * •  shop  attendants  provided  i 
pecially  for  the  electric  locomotives  include  three  en 
each  consisting  of  three  electricians  and  three  helpers, 


Repairing   a  Transmission    Line    in    a 
Storm 

How  Wireless  Helped  ■  Western   Company   to  Locate  ■    Line 
Break  and  Provided  Satisfactory  Means  for 

Communicating  Work  Orders 

Early  in  February  a  most  unusual  sleet  storm  swepl 

Portland,  Ore.,  and  vicinity,  the  details  of  which  have 
iusl    come   to   hand.     The   condition   of   the  atmosphere 

was  such  that  a  heavy  rain  falling  from  an  upper  strat- 
um of  warm  air  passed  through  an  extremely  cold 
stratum  next  to  the  ground,  and  formed  a  solid  coating 
of  ice  over  everything  exposed  to  the  weather.  Over- 
head construction  of  all  sorts  was  covered  with  ice  for 
the  greater  part  of  two  days.  The  stresses  caused  by 
an  ice  coating  of  from  1  in.  to  4  in.  in  diameter  which 
formed  on  telephone,  trolley  and  power  conductors 
throughout  Portland  caused  considerable  damage. 

At  the  height  of  the  storm,  which  was  early  in  the 
morning,  the  65-mile  transmission  line  of  the  North- 
western Electric  Company  extending  into  Portland 
went  out  of  commission  without  warning,  and  the  engi- 
neers commenced  the  task  of  locating  and  repairing  the 
break.  For  an  hour  after  the  line  failure  occurred  com- 
munication with  the  generating  station  was  maintained 
by  means  of  the  wireless  load-dispatching  equipment 
used  by  this  company  and  described  in  the  Electrical 
World  of  Jan.  1,  1916.  At  the  end  of  this  time,  how- 
ever, the  ice  on  the  guy  wires  brought  down  one  of  the 
125-ft.  poles  supporting  the  company's  aerial  in  Port- 
land, and  prevented  further  use  of  this  equipment. 

The  company  at  once  arranged  to  transfer  its  oper- 
ators to  the  plant  used  for  instruction  in  the  Y.  M.  C.  A. 
Wireless  School.  This  plant  used  a  short-wave  length, 
while  the  company's  plants  had  been  tuned  for  a  1600-mi. 
wave,  so  for  some  little  time  the  operators  at  Portland 
could  plainly  hear  the  calls  of  the  generating  station 
— the  Condit  plant — without  being  able  to  answer. 
However,  the  operator  at  the  generating  station,  upon 
getting  no  response  to  calls,  began  experimenting  with 
the  tuning  device,  and  finally  picked  up  the  calls  that 
were  being  sent  out  continually  from  Portland  at  the 
lower  wave  length.  Once  communication  was  estab- 
lished on  this  basis  there  was  no  further  interruption. 

After  considerable  difficulty  the  transmission  line 
break  was  located  at  the  Columbia  River  crossing,  16 
miles  from  Portland,  where  three  %-in.  plow  steel  con- 
ductors convey  the  current  over  long  spans  totaling  1.6 
miles  between  the  shore  ends.  Some  of  the  towers  are 
150  ft.  high,  and  the  spans  range  up  to  1200  ft.  It  was 
found  that  one  of  the  insulators  on  a  dead  end  on  each 
line  had  broken  and  all  three  conductors  had  gone  down, 
from  shore  to  shore,  although  no  towers  or  poles  were 
damaged  or  out  of  place.  The  weather  conditions  were 
so  severe  that  an  expert  on  snowshoes  and  skis,  using 
both  these  means  of  travel,  required  twenty-six  hours 
to  cover  the  16  miles. 

A  repair  crew  of  twelve  men  reached  the  scene  of 
the  break  by  means  of  an  ice-breaking,  steel-prowed  tug 
the  second  night  after  the  line  went  down.  It  was  then 
found  that  the  parts  of  the  %-in.  conductors  which  were 


till  off  the  ground  were  enca  ed  in  I '  ■  in.  of  Ice.  Where 

the  line  rested  on  the  ground  it  was  under  6  in.  of  solid 
ice.  The  men  al  once  |  ■•)  \>,  work  with  axes  to  chop 
the    frozen    line    fvrc.       Progress    was    necessarily    slow 

the  Aral  day,  and  during  the  nighl  a  aeavj  freeze  made 
it  necessary  to  go  over  a  great  deal  of  the  work  again 
on  the  following  morning.     By  that  time  a  snowplow 

had  been  worked  through  on  the  railroad,  which   follows 

the  north  shore  of  the  Columbia  River,  and  with  it  came 

an  additional  force  of  company  linemen  from  Portland. 

Even  with  adequate  forces,  the  high  wind,  sleet  and 

snow  made  the  repair  work  extremely  difficult,  but  by 
working  day  and  night  the  cables  were  finally  pulled 
up,  temporary  dead  ends  rigged  and  the  conductors  put 
In  commission  again  on  the  morning  of  the  seventh 
day  after  the  break.  During  this  time  the  company's 
steam  generating  station  in  Portland  carried  the  full 
city  load,  so  there  was  no  interruption  to  the  service. 

In  the  course  of  the  week  the  wireless  plant  at  the 
generating  station  was  the  only  means  of  communica- 
tion between  Portland  and  the  scene  of  the  repair 
work.    Messages  went  by  wireless  to  the  generating  sta- 
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tion  and  thence  by  the  transmission  line  telephone  to 
Camas  substation,  which  was  used  as  a  supply  base 
by  the  repair  crew.  Some  290  messages  were  sent  to 
the  plant  over  the  wireless  without  a  single  error, 
although  many  of  these  were  bills  of  material  on  order, 
some  lists  containing  thirty  or  more  items. 

Besides  company  business  the  operator  at  the  gen- 
erating station  transmitted  train  orders  for  the  Spo- 
kane, Portland  &  Southern  Railroad,  whose  telegraph 
lines  were  intermittently  down  for  several  days  be- 
tween White  Salmon  and  Portland.  By  wireless  were 
also  transmitted  gratuitously  messages  by  storm- 
bound passengers  on  the  railroad,  and  even  the  weather 
bureau  reports  from  east  of  the  Cascades  were  relayed 
on  to  Portland.  So  satisfactory  was  the  wireless  service 
that  the  telephone  leads  on  the  transmission  line  were 
not  repaired  until  after  all  the  other  work  had  been 
finished.  This  efficient  service  record  was  not  made, 
however,  without  almost  heroic  effort  on  the  part  of 
the  operator  at  the  generating  station,  who  stayed  by 
his  apparatus  with  only  one-hour  rest  periods  for  the 
greater  part  of  four  nights  and  five  days  which  elapsed 
before  a  relief  could  reach  him. 

The  work  of  repairing  the  transmission  line  was 
under  the  direction  of  L.  T.  Merwin,  operating  super- 
intendent of  the  Northwestern  Electric  Company,  to 
whom  credit  is  also  due  for  the  adaptation  of  the  wire- 
less to  central  station  service. 
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Bureau  of  Standards  to  Hold  Conference 
at  Atlanta 

At  the  invitation  of  the  technical  committee  of  the 
Affiliated  Engineering  Societies  of  Atlanta,  Ga.,  the  Bu- 
reau of  Standards  will  hold  a  conference  in  that  city 
May  2  to  4  for  the  purpose  of  discussing  the  work  of 
the  Bureau  in  connection  with  the  national  electrical 
safety  code  and  the  prevention  of  electrolysis  of  gas 
and  water  pipes,  cable  sheaths,  and  other  metallic  un- 
derground structures.  The  conference  will  be  partici- 
pated in  not  only  by  the  technical  societies  of  Atlanta 
under  whose  auspices  it  is  to  be  held,  but  also  by  city 
electricians,  engineers  of  public  utility  corporations, 
consulting  engineers,  and  others  interested,  and  a  large 
attendance  is  expected  from  Georgia  and  the  neighbor- 
ing states,  and  other  parts  of  the  country. 

The  conference  will  occupy  three  days.  The  first  day 
will  be  devoted  to  the  consideration  of  the  national  elec- 
trical safety  code.  At  this  session  representatives  of 
the  Bureau  of  Standards  will  outline  the  work  that  has 
been  done  on  the  code  and  give  a  statement  of  the  prin- 
cipal features  of  the  code  and  the  main  changes  that 
have  been  made  in  the  course  of  its  last  revision,  after 
which  a  general  discussion  of  the  code  will  be  held. 

At  the  second  session  on  May  3  an  account  of  the 
work  of  the  Bureau  of  Standards  on  electrolysis  pre- 
vention will  be  presented,  including  the  laboratory  re- 
searches and  field  studies  and  surveys  that  have  been 
made,  and  giving  a  discussion  of  the  proper  methods  of 
procedure  in  making  electrolysis  investigations  and  in 
the  mitigation  of  electrolysis  troubles.  This  paper  will 
also  be  followed  by  an  open  discussion. 

At  the  third  session  on  May  4,  the  subject  of  ground- 
ing of  low-voltage  light  and  power  circuits  will  be  dis- 
cussed. As  in  the  other  sessions,  the  discussion  will  be 
preceded  by  a  paper  setting  forth  the  essential  provi- 
sions of  the  national  electrical  safety  code  regarding 
the  grounding  of  circuits  and  explaining  the  advantages 
of  grounding,  the  methods  of  grounding,  and  the  reasons 
which  have  led  to  the  adoption  of  the  code  requirements. 

Engineers  of  water  and  gas  companies,  as  well  as  elec- 
trical engineers,  who  are  interested  in  the  electrolysis 
discussions,  and  superintendents  and  engineers  of  water 
companies  have  been  invited  to  take  part  in  the  discus- 
sion of  grounding. 

The  chief  purpose  of  the  conference  is  to  bring  the 
cities  and  the  public  utility  corporations  of  the  South 
into  closer  touch  with  the  work  of  the  Bureau  of  Stand- 
ards in  connection  with  public  utility  problems.  All  per- 
sons interested  in  the  safe  construction  and  operation 
of  electrical  lines  and  equipment  and  in  the  mitigation 
of  electrolysis  of  underground  pipe  and  cable  systems 
will  be  admitted  to  the  conference. 


Dallas  Votes  on  Indeterminate  Franchises 
for  Utilities 

The  voters  of  Dallas  at  the  election  in  that  city  on 
April  4  adopted  all  the  propositions  submitted  to  them 
relating  to  the  lighting  and  traction  problems.  These 
are  as  follows:  (1)  Authorizing  the  city  to  negotiate 
indeterminate  franchises;  permitting  franchises  either 
upon  a  4  per  cent  gross  production  tax  basis  or  for 
service  at  cost,  and  authorizing  the  city  to  buy  the  prop- 
erties after  ten  years  or  require  their  sale  to  another 
licensee.  (2)  Permitting  the  consolidation  of  all  the 
street  railway  systems  in  Dallas.  (3)  Approval  of 
model  service-at-cost  franchise,  which  city  will  nego- 
tiate with  street  railway  company.  (4)  Approval  of 
service-at-cost  franchise  for  electric  lighting  company. 


(5)   Issuance   of    $500,000    of    bonds    for    a    municipal 
lighting  plant. 

The  service-at-cost  franchises  are  based  on  the  report 
of  E.  W.  Bemis  and  require  service  at  cost,  plus  7  per 
cent  profits,  based  on  valuation  figures  contained  in  the 
report  submitted  by  Mr.  Bemis.  These  are:  Valuation, 
$4,790,124  with  $48,000  additional  as  working  capital 
and  $150,000  for  interest  charges.  Stone  &  Webster 
officials  decline  to  discuss  the  situation.  They  refer  to 
their  statements  prior  to  the  election.  Charles  F.  Wal- 
lace at  that  time  said  the  company  would  not  accept  the 
model  franchises.  The  general  opinion  is  that  litigation 
will  follow. 


Flood-Lighting  the  Kern  County  Court  House 

at  Fresno,  Cal.,  with  2500  Watts 

The  handsome  new  Kern  County  courthouse  at 
Fresno,  Cal.,  has  been  flood-lighted  by  five  500-watt 
projector  units,  with  the  effect  shown  in  the  accompany- 
ing illustration.  At  present  the  building  is  illuminated 
from  only  one  side,  but  the  intention  is  to  install  a 
second  bank  of  projectors  to  illuminate  the  other  end 
of  the  structure,  reducing  shadows  on  the  front  of  the 
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building,  and  also  increasing  the  intensity  of  illumina- 
tion. The  projectors  as  used  are  mounted  approxi- 
mately 750  ft.  from  the  courthouse,  on  the  top  of  a 
three-story  building.  On  clear  nights  it  is  often  very 
difficult  to  discover  the  source  of  the  light.  The  build- 
ing front  lighted  measures  approximately  100  ft.  high 
and  275  ft.  in  length.  The  structure  is  of  white  stone 
and,  as  pointed  out  by  H.  M.  Crawford,  manager  of  the 
commercial  department  of  the  San  Joaquin  Light  & 
Power  Corporation,  is  very  easy  to  illuminate,  since  it 
will  be  noted  that,  owing  to  the  whiteness  of  the  surface 
lighted,  the  number  of  projectors  used  is  remarkably 
small,  compared  with  other  similar  flood-lighting  in- 
stallations. 


Ownership  of  Water  Power 

Holding  that  fundamental  questions  of  constitutional 
law  affecting  the  sovereign  rights  of  all  Western  pub- 
lic lands  are  involved,  Attorney-General  G.  M.  Brown 
of  Oregon  has  submitted  to  the  United  States  Supreme 
Court  a  brief  in  the  case  of  the  United  States,  appellant, 
against  the  Beaver  River  Power  Company  of  Utah.  The 
brief  is  filed  on  behalf  of  Oregon  as  a  "friend  of  the 
court,"  the  same  action  being  taken  by  other  Western 
States  with  the  hope  of  assisting  to  establish  State  sov- 
ereignty relative  to  natural  resources  and  blocking  al- 
leged government  interference. 
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ndenA  ritera  Paa    R<  n  >lul  iona  on  I  >eath  of 

J    H    Woodbury 

i  iicai  committee  of  the  National  Fire  Protec 
.1  Ion  at   a  recent   meet  lng  held   in   Bo  ton, 

i  d  resolutions  on  the  death  of  c.  .1.  n.  W I 

bury,  \\ii<>    for    tnanj   y<  intimately   connected 

with  work  on  the  national  electrical  code.  A  copy  of 
the  res. .lut ions  has  just  hem  sent  us  hy  Secretary 
Sweetland  and  reads  as  follows: 

"It  is  with  deep  sorrow  that  the  members  of  the  Elec 
trical  Committee  of  the  National  Fire  Protection  Asso- 
ciation have  learned  of  the  passing  <>i'  Charles  Jeptha 
Hill  Woodbury,  in  justice  both  t<>  the  aims  and  history 
of  this  organisation  and  Its  predecessor,  and  to  the 
whole  electrical  industry,  as  well  as  to  the  memory  of 
the  deceased,  we  desire  to  make  a  solemn  record  of  our 

severe  professional  and   personal  loss. 

"We  desire  to  acknowledge  our  indebtedness  to  the 
deceased  for  the  great  amount  of  pioneer  work  which 
he  did  in  connection  with  the  formulation  of  require- 
ments for  the  safe  installation  of  electrical  wiring  and 

apparatus,  starting  in  18S1  with  the  first  code  of  rules, 
and  later  co-operating  with  others  in  the  unification  of 
various  electrical  Wiring  rules,  also  for  his  long  and 
efficient  service  as  secretary  of  the  National  Confer- 
ence on  Standard  Electrical  Rules,  which  position  he 
held  until  this  body  was  disbanded. 

"It  has  been  our  pleasure  to  note  through  the  de- 
ceased's entire  life  his  wonderful  power  of  concentra- 
tion on  the  particular  matter  before  him.  This  did  not 
make  him  so  permanently  and  exclusively  absorbed  in 
his  specialized  work  as  to  fail  to  develop  a  sincere  and 
loving  interest  in  other  branches  of  human  thought  and 
ity  than  his  own.  We  have  known  him  primarily 
as  an  electrical  engineer.  It  has,  however,  been  the  rare 
privilege  of  some  of  us,  and  of  many  others  not  con- 
nected with  our  calling,  to  know  him  as  a  lover  of  art 
and  letters,  and,  as  would  be  expected  of  one  whose 
forebears  were  among  the  early  settlers  of  this  conti- 
nent, an  eager  student  of  American  and  New  England 
history. 

"While  many  organizations,  both  at  home  and  abroad, 
gave  him  the  recognition  accorded  to  distinguished  men 
of  science,  those  who  knew  him  as  a  man  are  glad  to 
pay  him  the  tribute  of  respect  and  affection  due  to  one 
who  was  honorable  both  in  business  and  private  life 
and  as  a  loyal  friend. 

"We  extend  to  the  members  of  the  family  of  the  de- 
ceased our  sincerest  sympathy  and  express  to  them  our 
belief  that  their  immediate  grief  will  be  softened  and 
sweetened  by  the  solace  of  knowing  that  the  deceased 
has  lived  well  and  has  made  abundant  contribution  to 
the  advancement  of  his  own  profession  and  thereby  to 
the  comfort  and  security  of  humanity. 

"We  recommend  that  these  resolutions  be  incorpo- 
rated upon  the  records  of  this  organization  and  that  a 
copy  be  sent  to  the  family  of  the  deceased  as  our 
memorial." 


Prize-Winning  Window  Displays  of  New  York 
Edison  Company- 
Twelve  months  ago  Arthur  Williams,  general  com- 
mercial manager  of  the  New  York  Edison  Company, 
inaugurated  a  plan  of  giving  prizes  as  an  incentive  for 
new  ideas  in  appropriate  window  displays  for  the  holi- 
days and  other  days  of  special  interest  during  the  year. 
Mr.  Williams  personally  offered  a  first  prize  of  $10  and 
a  second  prize  of  $5,  the  winning  displays  to  be  decided 
upon  by  a  committee  of  seven.  The  stipulations  con- 
sidered in  picking  the  winning  exhibits  were  their  draw- 


ing  power,  economy,  adaptability  to  the  showroom,  of 
the  company,  -'111(1  the  extent  to  which  electricity  was 
ii  ed   in  the  displays.     As  a  result  of  the  prize  offer 

window    display    ideas    have    been    coining    in    thick    and 

.  and   many  of  the  contests  have  been  very  close. 
Three  prizes  of  the  number  awarded  so  far  have  been 

won  by  s.  II.  Bleeland,  Jr.,  of  the  contract  and  inspec 

tion    department. 


College  Students  to  Act  as  Range  Salesmen 

A  series  of  eleven  lectures  has  been  arranged  bj  II, 
('.  Osbom,  sales  manager  of  the  Washington  Water 
Power  Company  of  Spokane,  Wash.,  for  the  purpose  of 
interesting  and  instructing  students  of  the  University 
of  Idaho  and  of  Washington  State  College  in  the 
and  sale  of  electric  appliances,  particularly  ranges.  The 
first  ten  lectures  will  be  open  to  all  who  are  interested, 
and  the  eleventh  is  planned  to  give  definite  instruction 
to  the  fifteen  salesmen  which  the  company  expects  to 
employ  from  among  those  who  apply  as  a  result  of  the 
lecture  series. 

The  lectures  will  be  given  in  the  evenings,  one  each 
week,  until  the  beginning  of  the  summer  vacation  in 
June.  The  sales  force  of  the  power  company,  under  the 
personal  direction  of  Mr.  Osborn,  will  do  all  of  the 
lecture  work,  and  provision  is  being  made  not  only  for 
demonstrations,  but  for  explanation  of  the  construc- 
tion of  appliances  as  well.  One  of  the  lectures  will 
include  a  mock  selling  talk  and  final  closure  of  the  sale, 
which  will  be  enacted  completely  by  salesman  and  pros- 
pective customer,  beginning  with  the  knock  on  the 
front  door  and  going  through  all  the  possible  objections 
and  questions  which  a  customer  might  raise  before 
signing  the  contract. 

The  topics  of  the  eleven  lectures,  most  of  which  will 
be  in  two  parts,  the  first  presented  by  Mr.  Osborn  and 
the  second  by  an  assistant,  will  be  as  follows:  (1)  Or- 
ganization and  object  of  salesmanship  course;  art  of 
salesmanship.  (2)  Theory  of  rates;  the  rate.  (3) 
General  range  demonstration;  lecture  on  range  types. 
(4)  Water-heater  and  water-heating  rates;  range  and 
water-heater  wiring.  (5)  Demonstration  of  socket  ap- 
pliances; lecture.  (6)  Lecture  on  the  steps  in  a  sale; 
demonstrating  a  sale  of  range  and  water  heater  to  a 
prospect.  (7)  Demonstration  of  GE  range;  construc- 
tion and  inclosed  elements.  (8)  Demonstration  Hughes 
range  and  radiant  elements.  (9)  Routime.  (10)  Ques- 
tion Box.  (11)  Final  instructions  to  the  men  selected 
for  employment. 


New  York  Public  Service  Commission  Seeks 
More  Power 

Bills  to  give  the  Public  Service  Commission  of  the 
First  District  more  power  in  gas  rate  and  service  cases 
were  introduced  in  the  Legislature  at  Albany,  N.  Y., 
Wednesday  at  the  request  of  the  commission.  The 
amendments  to  the  law  desired  by  the  commission  in- 
clude prohibition  or  restriction  of  review  of  its  decisions 
by  certiorari,  power  to  make  a  new  rate  effective  at 
any  time,  power  to  order  repayment  of  excessive  charges 
and  changing  the  provision  for  penalties  so  that  the 
commission  may  sue  for  the  recovery  of  a  more  reason- 
able amount  than  $5,000  a  day. 

It  was  explained  at  the  offices  of  the  commission  that 
much  importance  was  placed  upon  a  restriction  of  a  re- 
view by  certiorari.  It  was  stated  that  proceedings  had 
become  so  complicated  that  it  is  now  almost  impossible 
to  reach  a  final  conclusion  that  will  not  be  reversed  by 
the  courts. 
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Line  and  Substation  Construction  to  Serve  Mines 

Practice  of  the  Consolidation  Coal  Company  in    Building  Transmission  Lines  and  Outdoor 

Substations  Operated  in  Conjunction  with  Rotary  Converter  Stations  to  Serve 

Seventeen  West  Virginia   Mines  from   Central  Generating  Plant 

By  Richard  Percy  Hines 

Electrical    Engineer,    The   Consolidation    Coal   Company,    Fairmont,  VV.  Va. 


ON  account  of  the  general  use  of  electricity  in  the 
various  processes  incidental  to  the  coal-mining 
industry,  such  as  the  employment  of  electric 
motor-driven  pumps,  haulage  and  gathering  locomotives, 
coal-cutting  and  drilling  machines,  electric  hoists,  and 
the  like,  the  generation  of  electrical  energy  and  its 
transmission  to  the  various  mines  where  it  is  utilized 
has  become  of  great  importance  in  this  industry. 

The  types  of  generating  apparatus  used,  transmission- 
line  design  and  construction  and  the  character  of  the 
converting  equipment,  together  with  the  methods  em- 
ployed in  its  installation,  have  in  general  followed  the 
development  of  these  phases  of  the  electrical  art.  It  is 
not  strange,  therefore,  to  note  that  in  the  generating 
plants,  transmission  lines  and  substations  now  being 
installed  to  serve  mines  the  latest  and  most  modern 
equipment  is  being  employed. 

In  what  follows  the  writer  will  deal  especially  with 
the  engineering  features  of  service  requirements  from 
a  central  generating  system,  a  transmission  system  and 
outdoor  types  of  substations.  The  installations  referred 
to  will  show  the  practice  of  the  Consolidation  Coal  Com- 
pany in  the  West  Virginia  mining  region. 

The  main  generating  plant  of  this  company  is  located 
at  Hutchinson,  W.  Va.  In  this  station  are  installed  four 
23%-in.  by  32-in.  horizontal  twin  tandem  Bethlehem 
Steel  Company's  natural  gas  engines,  each  rated  at  1500 
b.-hp.,  and  direct  connected  to  a  1280-kva.,  2300-volt, 
three-phase,  60-cyde  General  Electric  Company  revolv- 
ing field  alternator.  Three  1500-kva.,  oil-insulated, 
water-cooled  transformers  step  the  current  up  from 
2300  volts  to  23,000  volts,  at  which  pressure  it  is  trans- 
mitted over  the  main  transmission  circuits. 


Two  separate  23,000-volt  transmission  lines  are  taken 
from  the  station.  One  circuit  extends  south  from  the 
plant,  while  the  other  takes  a  northerly  direction.  These 
two  main  circuits  are  about  24  miles  in  length.  The 
branch  lines  taken  from  these  are  about  13  miles  in 
length  and  serve  the  different  substations  at  the  mines. 
There  are  connected  to  these  lines  nine  indoor  trans- 
former and  rotary-converter  substations,  three  sets  of 
transformers  installed  indoors,  seven  outdoor  trans- 
former substations,  and  four  outdoor  transformer  sub- 
stations combined  with  indoor  rotary-converter  substa- 
tions. The  total  connected  load  of  all  these  substations 
is  about  4095  kw.,  and  they  furnish  power  to  seventeen 
different  mines. 

Each  of  the  transmission  lines  is  a  single-circuit 
construction  using  chestnut  poles,  the  conductors  being 
No.  6  B  &  S  bare,  hard-drawn  copper  wire,  arranged 
in  an  equilateral  triangle,  with  a  36-in.  spacing.  Wash- 
ington fir  crossarms  with  reinforced  wood  pins  and  pin- 
type  insulators  are  used. 

In  the  outdoor  substations  the  transformers,  together 
with  the  switching  and  protective  apparatus,  are 
mounted  on  structural  steel  towers.  These  towers  are 
rectangular  at  the  base  with  the  four  corner  posts 
formed  of  angles,  to  which  the  footplates  are  riveted. 
Two  channels,  placed  horizontally,  are  attached  approxi- 
mately 10  ft.  from  the  bottom,  and  to  these  are  bolted 
the  eye-beams  for  supporting  the  transformers.  The 
towers  are  about  20  ft.  high,  and  have  channels  bolted 
at  the  top,  these  being  properly  drilled  to  allow  the 
switches  and  protective  apparatus  to  be  bolted  to  them. 
The  switches  for  opening  and  closing  the  circuit  are 
of  the  horn-gap  type,  while  the  protective   apparatus 


FIG.    1 — CENTRAL    POWER    STATION    OF    THE    CONSOLIDATION    COAL  COMPANY  SHOWING  CAR  HAULING  TRACK   IN   REAR  AND   SPRAY 

POND    WITH    ENGINE    JACKET    WATER    TREATING    PLANT    AT    THE  LEFT 
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-THREE    METHODS    OF    TAKING    DIRECT-CURRENT    CABLES   INTO    MINES 


(A)  ii..  special  cable  terminal  and  support  la  shown  Installed  <>n  the  top  of  a  fan  wind  box.  The  positive  cable  seen  is  bare 
800,000  in  v.  mil  single  copper  conductor  suspended  vertically  In  the  airshaft  150  ft.  deep  and  held  only  at  the  top  by  this  terminal. 
The  cable  In  the  airshaft  Is  Insulated  with  varnished  cambric  and  lead  covered.  The  rails  of  the  mine  tracks,  thoroughly  bonded,  are 
used  for  return.  The  negative  cable  connects  to  them  at  the  pit  mouth.  <H)  Here  the  cable  leads  into  the  mine  through  a  5-in. 
cased  bore  hole  This  cable  Is  1,500,000  clrc.  mil  copper,  single  conductor,  insulated  with  varnished  cambric,  lead  covered,  wire 
armored  with  Jute  and  asphalt  over  the  armor.  A  special  cable  terminal  and  clamp  rests  on  top  of  the  casing.  The  depth  of  the  bore 
hole  Is  about  260  tt.  (C)  In  this  installation  both  positive  and  negative  cables  are  shown  suspended  vertically  in  fiber  conduit 
sot  In  concrete  sides  of  an  airshaft.  The  positive  cable  is  on  the  right  Both  are  1,000,0(10  circ.  mil  copper.  The  positive  cable  is 
insulated  with  varnished  cambric,  lead  covered,  wire  armored  and  covered  with  jute  and  asphalt  finish.  The  negative  cable  is  in- 
sulated   with   varnished   cambric   and    triple    weatherproof   braid.      The   depth   of   the   shaft    is   about   300   ft. 


comprises  a  spade-type  choke  coil  and  horn-gap  light- 
ning arrester,  together  with  a  fused  horn  gap.  The 
high-tension  bus  wires  are  carried  on  a  framework  com- 
posed of  1^4-in.  black  iron  pipe.  This  is  attached  to 
the  members  of  the  tower  by  means  of  the  standard 
floor  flanges  and  pipe  clamps,  now  largely  used  in 
switchboard  work.  The  porcelain  insulators  carrying 
the  bus  wires  have  cemented  in  them  malleable-iron 
pins,  arranged  for  clamping  to  the  IVi-in.  pipe  cross- 
pieces.     The  pin  proper  is  separable  from  the  base  and 


is  held  rigid.  The  height  of  the  insulator  above  the  base 
may  be  varied  within  the  limits  of  adjustment  by 
means  of  a  lock  nut  on  the  pin,  with  the  pin  itself 
screwed  into  the  base.  The  busbars  are  made  of  No. 
0000  B  &  S  bare,  soft-drawn  copper  wire,  and  in  con- 
necting the  high-tension  transformer  leads  and  the 
lines  from  the  fused  horn  gaps  to  the  bus,  split  ter- 
minals, held  fast  to  the  bus  by  a  couple  of  screws,  are 
used.  This  allows  any  transformer  or  the  main  leads 
to  the  bus  to  be  readily  disconnected  or  reconnected. 


PIG.    3^THREE    100-KVA.,    SINGLE-PHASE    TRANSFORMERS    WITH 
PROTECTIVE   APPARATUS 


A    DOUBLE    INSTALLATION    OF    TWO    OUTDOOR    TRANS- 
FORMER   SUBSTATIONS 


The  installation  in  Fig.  4  is  used  in  connection  with  two  rotary  converters  installed  indoors  at  mine  No.  40.  The  substation  in 
Fig.  3  furnished  energy  at  2200  volts  to  transformers  in  a  mine  converter  substation.  This  installation  serves  both  converters  and 
a   125-hp.  motor  inside  the  mine. 
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FIG.     5  —  SYNCHRONOUS     CONVERTER     SUBSTATION     INSIDE     OF 

MINE 

Three  150-kw.,  six-phase,  60-cycle,  synchronous  converters  are 
installed  in  this  substation.  Conductors  are  led  in  the  mine 
through  a  275-ft.  vertical  cased  bore  hole.  Three-conductor  cable, 
insulated  with  varnished  cambric,  lead  covered  and  wire  armored, 
is  used.     All  wiring  overhead  is  in  1^4 -in.  iron  pipe. 

The  low-tension  circuit  from  the  transformers  is  also 
connected  by  detachable  connectors  and  carried  on 
porcelain  insulators,  supported  by  pins,  fastened  to  a 
cross-piece  on  the  tower.  The  Burke  horn-gap  switch 
has  its  three  poles  connected  together  so  that  they  are 
opened  or  closed  simultaneously.  A  pipe  rod  is  fas- 
tened to  the  switch  and  provided  at  its  end  with  a 
handle,  by  means  of  which  the  switch  may  be  operated 
from  the  level  of  the  transformer  platform.  A  locking 
device  is  provided  so  that  the  handle  of  the  switch  may 
be  held  either  in  the  open  or  the  closed  position. 

Each  foot  of  the  steel  tower  is  solidly  grounded  to  a 
copper  plate  or  pipe  ground.  The  towers  are  designed 
to  safely  support  a  load  of  14,000  lb. 

A  double  installation  of  two  outdoor  transformer  sub- 
stations used  in  connection  with  two  rotary  converters 
installed  indoors  is  shown  in  Fig.  4.  Each  transformer 
is  rated  as  55  kva.,  22,000/175  volts,  and  is  a  single- 
phase,  oil-cooled,  60-cycle  design.     Each  bank  of  three 


fig.  6- 


-MOTOR-DRIVEN    CENTRIFUGAL    PUMPS    IN    ONE    OF    THE 
COMPANY'S    MINES 


On  the  left  is  a  50-hp.,  2200-volt,  motor-driven  unit  with  its 
oil  switch  and  starting  compensator  outfit.  On  the  right  is  shown 
a  30-hp.,  275-volt,  direct-current  motor  driving  a  small  pump. 
The  leads  to  both  motors  are  taken  through  a  vertical  bore  hole 
in  the  earth. 

units  furnishes  energy  to  a  150-kw.,  three-phase,  60- 
cycle,  1200-r.p.m.,  275-volt,  direct-current,  synchronous 
converter. 

In  Fig.  3  a  substation  is  shown  which  consists  of 
three  100-kva.,  22,000/2200-volt,  single-phase,  60-cycle, 
oil-cooled  transformers  and  Burke  protective  apparatus. 
After  being  transformed  to  2200  volts,  the  energy  is 
carried  into  the  mine  through  a  bore  hole  by  means  of 
a  three-conductor,  varnished-cambric-insulated,  lead- 
covered  cable.  This  type  of  construction  is  shown  in 
Fig.  2.  Inside  of  the  mine  there  is  installed  a  150-kw. 
synchronous  converter  substation  with  the  necessary  set 
of  transformers  to  transform  from  2200  volts  to  the 
rotary  voltage.  There  is  also  in  operation  a  1000  gal. 
per  minute  triplex  pump,  driven  by  a  125-hp.,  2200-volt, 
three-phase,    60-cycle,    squirrel-cage    induction    motor. 

The  outdoor  steel  towers  and  their  switching  equip- 
ment illustrated  were  designed  and  constructed  by  the 
Railway  &  Industrial  Engineering  Company,  Pittsburgh. 


FIG    7 — INTERIOR    OF    GENERATING    STATION    SHOWING    1500-HP.  GAS    ENGINES    DRIVING    1280-KVA.    GENERATORS 
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Methods  for  Handling  Boilers  in  100,000-Kw.  Station 

of  Boiler  Cleaning  and  Inspection     Practice  in  Handling  Loads  and  Scheduling  Work 
of  Boiler  room  Force  at  L  Streel   Station  of  Boston  Edison  Company 


THE  principal  generating  plant  of  the  Edison  Elec 
trie    illuminating    Company    of    Boston,    Mass., 
known  as  the  L  Street  station  at  South  Boeton, 
supplies  energy  to  a  territory  of  mors  than  too  square 
miles.    The  rating  of  the  generating  equipment  in  the 

station  is  approximately   lOO.OOO  lew.,  and  a  large  part  of 

eastern  Massachusetts  is  dependent  upon  this  plant  for 
electrical  service.  Through  the  courtesy  of  President 
Charles  L.  Edgar  of  the  Edison  company  and  of  Prof. 
D.  C.  Jackson  of  the  Massachusetts  institute  of  Tech- 
nology, the  methods  of  operating  the  boiler  installation 
in  this  great  station  are  presented  in  what  follows,  based 
upon  a  study  of  the  plant  by  Verne  C.  Kennedy  when 
completed  in  1916  in  connection  with  thesis  work  in  the 
electrical  engineering  department  of  the  Institute. 

Boiler  Plant  and  Coal  Storage  of  L  Street  Station 

The  boiler-room  equipment  consists  of  forty-eight 
Babcock  &  Wilcox  boilers,  eight  of  which  are  provided 
with  Roney  automatic  stokers,  the  remaining  forty  be- 
ing equipped  with  Murphy  automatic  furnaces.  The 
Roney  stokers  are  electrically  driven,  the  Murphy  instal- 
lation being  steam-operated.  The  plant  is  located  on 
Boston  Harbor.  Two  steam  unloading  towers  are  used 
to  take  coal  from  barges.  It  is  then  carried  by  a  belt 
conveyor  to  a  storage  field  of  60,000  tons'  capacity  di- 
rectly adjacent  to  the  plant.  From  the  field  the  fuel  is 
hoisted  by  two  traveling  cranes  and  delivered  to  bunkers 
in  the  boiler  house  by  another  belt  conveyor. 

On  the  way  from  the  yard  the  coal  passes  over  auto- 
matic scales  registering  the  amount  that  is  used  and 


then  into  a  crusher.  Samples  for  analysis  arc;  taken 
just  before  the  coal  is  crushed.  In  this  way  the  coal 
which  is  purchased  on  a  specification  basis  is  accural 

ltd  up.  The  coal  is  fed  from  the  bunkers  directly 
into  the  furnaces  by  chutes  arranged  to  permit  weigh- 
ing at  each  furnace.  These  scales,  however,  are  not 
used  except   in  boiler  tests. 

The  engineer  in  charge  of  the  boiler  room  is  expected 
to  maintain  the  highest  efficiency  possible  with  an  eco- 
nomical expenditure  of  time  and  labor.  The  actual  op- 
eration of  the  equipment  requires  the  services  of  three 
foremen,  three  repairmen,  three  tube  blowers,  seven 
water  tenders,  seven  coal  passers,  and  twenty-seven 
firemen.  These  men  work  on  three  eight-hour  shifts, 
beginning  at  11  p.  m.,  7  a.  m.  and  3  p.  m.  All  im- 
portant repair  work  and  the  inspection  work  is  per- 
formed during  the  day  watch  under  the  personal  super- 
vision of  the  engineer  in  charge,  the  other  watches  be- 
ing under  the  direction  of  foremen  whose  duties  are 
chiefly  to  see  that  orders  left  by  the  engineer  are  car- 
ried out,  that  the  fires  are  properly  maintained,  the 
banked  boilers  properly  cared  for,  and  in  general  tc» 
watch  operation.  These  men  have  sufficient  responsi- 
bility to  cope  with  emergencies  until  the  assistant  chief 
engineer  of  the  station  can  be  notified. 

Feed-Water  Treatment 

Treatment  of  feed  water  for  scale  prevention  is  ac- 
complished by  the  installation  of  a  small  cylinder  upon 
the  turbine  pump  so  that  a  small  amount  of  Dearborn- 
heated  compound  is  introduced  at  each  stroke.    It  is  also 


FIG.  1 — ROW  OF  WATER-TUBE  BOILERS  EQUIPPED  WITH  AUTOMATIC   SIDE-FEED  FURNACES  IN  THE  L  STREET  STATION  OF  THE  BOSTON 
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necessary,  however,  to  remove  scale  by  washing  out  the 
boilers  every  thirty  days. 

Frequent  inspection  of  the  lower  rows  of  boiler 
tubes  enables  the  conditions  of  scale  formation  to  be 
closely  followed.  If  the  scale  has  a  tendency  to  become 
excessive  the  tubes  are  calipered  since  a  mere  observa- 
tion will  not  give  a  sufficiently  accurate  check  of  the 
thickness  of  scale  formation.  Out  of  the  entire  forty- 
eight  boilers  only  a  few  bagged  tubes  have  resulted  in 
several  years.  Every  thirty  days  the  drums  are  thor- 
oughly washed  and  the  water  changed. 

Boiler  Tube  Inspection 

A  tube  inspection  is  conducted  every  sixty  days.  This 
consists  in  opening  up  the  lower  rows  of  tubes  as  high 
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up  as  the  inspector  finds  scale.  The  lower  row  of  tubes 
is  generally  found  to  be  sufficient.  The  scale  thickness 
is  then  estimated  or  calipered  if  aggravated.  At  the 
L  Street  Station  it  is  seldom  necessary  to  do  more  than 
look  into  the  tubes  on  account  of  the  thoroughness  with 
which  the  removal  of  impurities  is  carried  on. 

The  boilers  annually  receive  an  interior  inspection  by 
the  insurance  company.  Before  this  inspection  occurs 
the  boilers  are  opened  up  and  entirely  overhauled  by 
the  engineer  in  charge  of  the  boiler  room.  It  is  seldom 
that  the  insurance  inspectors  find  any  fault  with 
the  condition  of  the  boilers.  In  preparing  for  an  inspec- 
tion, connections  are  cleaned,  tubes  blown,  front  and 
back  headers  are  blown  and  mud  drum  nipples  are 
cleaned.  The  boiler  is  then  tested  by  hydraulic  pres- 
sure, so  that  any  leaks  may  be  repaired  while  the  boiler 
is  down.  Red  tags  are  placed  on  the  valves  to  show  that 
none  is  to  be  touched,  all  valves  leading  to  and  from 
the  boiler  being  tagged.    Scale  is  chipped  off  any  head- 


FIG.  3 — SECTION  OF  60,000-TON  COAL  FIELD  AT  L  STREET  STATION 

ers  that  may  not  have  been  removed  in  blowing.  The 
bottom  rows  of  caps,  front  and  back,  and  mud  drum 
caps  are  removed.  Rear  manhole  plates,  and  if  neces- 
sary those  in  front,  are  removed.  Besides  removing 
the  caps  on  the  lower  rows  of  tubes,  one  cap  is  removed 
on  each  row  all  the  way  up  on  the  front  and  about 
half-way  up  on  the  back,  but  if  necessary  the  removal 
is  continued  to  the  top  in  the  back  as  well  as  in  the 
front.  A  cap  is  also  removed  on  each  superheater 
header. 

Cleaning  of  Tubes  and  Settings 

The  cleaning  of  tubes  and  settings  in  this  station  is 
handled  in  the  following  manner.  The  evening  before 
cleaning,  the  engineer  makes  out  a  list  of  the  men  who 
are  to  take  part  in  the  work.  After  each  man's  name  is 
listed  the  partner  with  whom  he  is  to  work,  the  tools  he 
is  to  use,  the  boilers  to  be  worked  on  and  the  order  of 
their  cleaning.  The  required  tools  are  assigned  to  the 
men  at  the  station  tool-room  and  are  numbered  to  cor- 
respond with  the  numbers  on  the  assignment  sheet.  If 
any  questions  are  necessary,  so  far  as  possible,  they 
are  asked  the  night  before.  Thus  when  the  men  come 
to  the  plant  in  the  morning  they  go  directly  to  work 
without  loss  of  time.  If  accidents  happen  to  any  of 
the  tools  or  if  the  lamps  become  broken,  they  are 
checked  off  against  the  party  using  that  particular  set 
of  tools. 

The  cleaning  of  furnaces  usually  requires  three  sets 
of  cleaners,  two  working  together,  and  two  sets  of  tube 


FIG. 


4 — APPEARANCE    OF    TUBES    AND    BRIDGE    WALL    AFTER 
CLEANING   COMPARED   WITH    BEFORE 
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blow  working  in  paii        I  h«*  man  who  clean  the 

fun  ■"  off  ti"  and  bridge  wall  .  and 

thai  are  in    uch    hape  thai  tin-  coal  will 

properly,  leaving  the  entire  Interior  of  the 
furnace  in  Aral  class  condition  ai  far  as  d  rhe 

■  walla  are  usually  covered  with  ■  hard  clinker 
which  requires  t lu<  use  of  ■  pick  in  dislodging  it.  Care 
is  taken  not  to  tear  the  wall  in  removing  this  material. 
it"  it  is  not  thickly  covered,  it  may  be  beet  to  lei  it  go 
until  more  accumulates,  as  the  tendency  ia  for  the  wall 
to  wear  awaj  very  Quickly  at  best.  A  small  amount  of 
clinker  is  left  In  the  V  of  the  grates  bo  that  the  new 
coal  will  not  fall  through  between  tin1  grates  when  the 
fire  is  built  up  again. 
The  men  blowing  tubes  arc  sent  into  the  connections 

and  by  means  of  a  jet  of  steam  and  long  hooks  remove 

all  the  clinkers  and  soot  from  the  tubes. 

It    is  not   sufficient   merely  to  clean  the  tubes  with 

steam  when  the  boilers  are  off  the  line,  for  the  passages 
between  the  tubes  soon  become  blocked  and  must  be 
opened  again  if  the  boilers  are  to  be  operated  efficiently. 
It  is  therefore  necessary  to  blow  these  tubes  while  the 
boilers  are  in  operation.  This  is  done  by  a  steam  noz- 
zle. When  the  boiler  is  off  the  line  a  thorough  job  is 
done,  but  when  it  is  in  service  the  pipe  and  nozzle  are 
merely  shoved  through  holes  left  in  the  setting  and 
worked  from  side  to  side,  taking  care  that  the  steam 
jet  does  not  play  directly  upon  the  tube  surfaces.  Even 


FIG.    5 — GRAPHIC    RECORD    SHOWING    FURNACE    AND    BOILER 
PERFORMANCE 

with  a  system  of  tube  blowing  where  each  boiler  is 
blown  off  every  other  day  the  soot  and  clinker  collect 
after  at  least  two  weeks  to  such  an  extent  that  the  pas- 
sage of  gases  is  materially  impeded. 

After  the  boilers  are  cleaned  the  engineer  goes  into 
them  and  makes  a  minute  inspection  of  all  defects,  ex- 
amining any  particular  features  which,  in  case  of  fail- 
ure, would  necessitate  the  removal  of  the  boiler  from 
the  line.  This  inspection  enables  the  engineer  to  tell 
at  any  time  the  exact  working  condition  of  any  bolier 
on  or  off  the  line  and  to  predict  with  close  accuracy  the 
results  to  be  expected  from  a  given  number  of  boilers 
on  duty. 

All  the  boilers  are  very  carefully  inspected  externally 
without  warning  at  frequent  intervals,  while  an  internal 
inspection  is  carried  on  after  the  company  has  had  time 
to  put  the  boilers  in  good  condition.  The  external  in- 
spection gives  a  check  upon  the  plant  operation  from 
day  to  day  and  the  latter  insures  a  thorough  yearly 
overhauling.     Particular  attention  is  always   given  to 
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the  tubes,  so  that  any  which  have  become  bagged  or 
otherwise  defective  can  be  removed  promptly.  Records 
of  both  the  monthly  and  the  yearly  inspections  are  kept 
and  used  to  check  up  the  condition  of  the  boilers  from 
time  to  time.  These  are  valuable  in  comparative  studies 
of  operating  economy. 

INSPECTION    RULES    FOLLOWED    IN    BOSTON    EDISON 
BOILER  ROOM 

External 

Look  tor  bagged  tubes.  Examine  the  condition  of  grates  and 
brickwork  as  well  as  the  front  of  the  first  pass  flame  sheet,  par- 
ticularly the  bricks  on  the  top  courses  of  the  bridge  wall.  If 
there  is  airy  Leak  there  inefficient  operation  results,  and  also,  Jets 
of  flame  will  burn  away  the  angle-beam  or  angle-iron  on  top  of 
the  bridge  wall, 

Note  any  leaks  at  the  expanded  joints  of  the  steam  drum  nip- 
ples, tubes,  cross-box  and  drum  seams,  expanded  joints  of  super- 
heater tubes,  and  the  pad  at  the  bottom  of  the  drum  where  the 
dry  pipe  enters.  Also  examine  the  rivet  heads  at  the  latter  point. 
Make  sure  that  the  fusible  plug  is  not  melted  and  that  it  does 
not  project  too  far  into  the  nut.  See  that  the  superheater  hangers 
are  in  good  condition  as  well  as  the  baffle  walls  under  the  super- 
heater and  the  rest  of  the  brickwork  in  the  first  pass. 

In  the  top  of  the  second  pass  examine  the  rivets  and  drum 
seams  as  before.  Also  examine  the  expanded  Joints  of  the  cir- 
culating nipples,  the  rear  of  the  tubes  and  the  dry-pipe  pad  at 
the  bottom  of  the  drums.  Examine  the  ends  of  the  superheater 
tubes  and  note  if  the  flared  end  is  worn  away.  Note  the  condi- 
tion of  the  superheater  bends  and  the  nipples  between  the  headers 
(if  boiler  is  of  the  double  superheater  type).  Examine  around 
the  caps  and  determine  if  there  have  been  any  leaks,  especially 
those  provided  for  expanding  the  5-in.  superheater  bends  at  the 
bottom  of  the  longest  header,  which  may  have  started  corrosion 
in  the  headers.  Examine  the  brickwork  in  this  pass  and  while 
here  look  at  the  damper  and  see  that  it  does  not  foul  anywhere 
in  its  travel  from  the  open  to  the  closed  position.  The  rear  cross- 
box  and  girth  seams  should  also  be  examined  for  leaks. 

In  the  middle  connection  note  the  condition  of  the  flame  plates 
and  see  that  the  diagonal  backing  bars  are  not  displaced,  especi- 
ally at  the  top,  as  they  are  only  held  by  clamps  around  the  tubes, 
which  often  slip  down  the  incline  of  the  tubes.  They  seldom  be- 
come displaced  at  the  bottom,  having  a  more  secure  fastening. 
Examine  the  expanded  ends  of  the  tubes  and  both  sides  of  the 
second  flame  plates.  Sound  the  front  side  of  the  mud-drum  nip- 
ples. Note  the  condition  of  the  brickwork  and  see  that  the  front 
side  of  the  wall  under  the  mud  drum  is  all  right.  See  that  the 
doors  on  the  wall  open  and  close  easily.  In  the  third  pass  sound 
the  rear  of  the  mud-drum  nipples  and  the  blow-off  pipe.  Look 
into  the  tube  ends  and  mud  drum  for  scale  and  note  the  condi- 
tion of  the  ends  of  the  tubes.  Sound  the  nuts  securing  the  flanged 
L's  to  the  bottom  of  the  mud  drums  and  note  any  leaks  at  both 
ends  of  the  blow-off  pipe,  both  inside  and  outside  the  boiler.  Ex- 
amine the  rear  of  the  mud-drum  wall  and  the  brickwork.  Look 
inside  the  tubes  at  the  front  of  the  boiler  for  scale  and  note  the 
condition  of  the  tube  ends.  Go  on  top  of  the  boiler  and  sound 
the  nuts  that  support  the  steam  drums. 

Internal  Inspection 

Round  the  manhole  plates  and  studs.  Sound  both  front  and 
back  heads  and  look  for  cracks  or  grooving  on  the  flange  of  the 
head  as  well  as  the  flange  of  the  manhole.  See  if  the  water 
column  connections  are  clean.  Note  that  the  baffle  plate  over  the 
steam  drum  nipples  does  not  rest  on  the  rivets  or  drum  sheet  (as 
vibration  due  to  the  circulating  water  will  wear  them  away). 
Look  down  the  steam  drum  nipples  and  note  scale  conditions. 
Look  for  pitting,  especially  along  the  water  level  and  along  the 
front  side  of  the  circulating  baffle  plate  at  the  bottom  of  the 
drum  Pitting  is  apt  to  occur  at  this  latter  place,  since  here  the 
water  is  generally  in  less  rapid  motion  than  elsewhere  in  the 
boiler  Look  for  grooving  along  the  butt  joints  and  see  that  the 
internal  feed  pipes  are  securely  fastened  and  not  loose  in  the 
threads  Sound  the  rivets  throughout  the  boiler  and  see  that  the 
fusible  plug  projects  in  at  least  1  in.  This  last  precaution  is 
necessary  since  it  is  prescribed  by  Massachusetts  law.  Examine 
the  dry  pipe  and  see  that  it  is  not  only  securely  fastened  but  that 
the  perforations  are  at  the  top.  Look  down  the  circulating  nip- 
ples for  scale  and  see  that  the  Holly  system  opening  as  well  as 
all  other  openings  are  free  from  scale.  It  is  advisable  to  sound 
the  tubes  where  possible  as  there  is  a  tendency  for  them  to  ap- 
pear all  right  and  still  be  laminated. 

Use  of  Steam  Flow  Meters  and  Recorders 
Steam  flow  meters  are  utilized  at  the  L  Street  Sta- 
tion and  are  considered  accurate  enough  for  compar- 
ing the  work  of  the  different  firemen,  but  are  not  suffi- 
ciently accurate  to  give  dependable  results  of  the 
amount  of  water  evaporated  from  the  boilers.    If  a  hole 
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I  allowed  to  occur  in  the  fuel  bed  or  if  the  fire  is  badly 
cept,  the  man  in  charge  of  the  firing  aisle  is  able  to 
iscertain  which  boiler  is  responsible  for  the  lag  in  the 
iteam  without  the  more  laborious  method  of  examining 
;he  fires  through  the  inspection  or  firedoors.  This  re- 
sults in  a  more  stable  condition  of  the  fires  and  a  saving 
>f  time  and  fuel.  Bailey  recorders  are  also  used  to 
:heck  up  the  operation  of  the  furnace.  These  meters 
ihow  the  rate  of  steam  flow  from  the  boiler,  the  rate  of 
lir  flow  through  the  furnaces,  and  the  thickness  of  the 
ruel  bed.  These  meters  give  results  sufficiently  depend- 
ible  for  tests.  A  carbon-dioxide  recorder  is  attached  to 
me  of  the  flues. 

The  more  minor  details  of  inspection  are  cared  for 
>y  the  coal  passers.  Troubles  beyond  their  power  to 
■epair  is  reported  to  the  water  tender  in  charge  of  the 
tisle.  The  water  tenders  are  held  responsible  for  all 
iirnace  conditions  and  report  to  the  foremen  and  to 
he  engineer.  However,  all  the  responsibility  of  the 
'urnace  exteriors  is  not  borne  by  the  water  tenders, 
'or  the  foremen  are  constantly  on  the  outlook  for  de- 
fects and  occasionally  go  over  the  piping.  All  repairs 
ire  conducted  under  the  personal  supervision  of  the 
mgineer  in  charge  and  no  repair  job  is  called  complete 
vithout  his  approval.  No  watch  is  allowed  to  leave  the 
loor  unless  there  are  200  lb.  of  steam,  the  relief  watch 
>eing  satisfied  with  the  conditions.  Injectors  are  tried 
hree  times  a  week  during  the  noon  hour. 

Handling  of  Peak  Loads 
It  is  the  practice  of  the  Edison  company  to  raise 
he  boiler  rating  at  the  time  of  the  peak,  avoiding  sub- 
itantial  banking  losses  in  this  way.  It  is  considered 
inwise,  however,  to  carry  more  than  2000  kw.  per 
>oiler  even   for  a  short  time,  as  the  efficiency  of  the 


boilers  and  furnaces  drops  rapidly  at  this  point.  Since 
the  increase  in  output  obtained  by  the  use  of  forced 
draft  is  insufficient  to  carry  the  load,  it  is  necessary 
to  resort  in  part  to  the  use  of  banked  boilers.  With  the 
Murphy  furnace,  which  is  classed  with  the  overfed 
type  of  stoker,  the  operation  is  chiefly  with  natural 
draft.  When  it  is  desired  to  greatly  increase  the  out- 
put of  the  boilers  forced  draft  must  be  utilized.  This 
is  only  resorted  to  in  order  to  carry  the  peak  without 
excessive  banking,  the  loss  due  to  forced  draft  being 
less  in  this  case  than  that  due  to  keeping  the  boilers 
banked. 


INSTRUMENT  EQUIPMENT  OF  L  STREET  BOILER  PLANT, 
BOSTON  EDISON  COMPANY 

Instrument 

Number 
Used 

Make 

36 
32 
40 
2 
1 
2 
1 

Injectors 

Schutte  &  Koerting  Company,  Philadelphia,  Pa. 
Lewis  M.  Ellison,  Chicago,  111. 

CO»  recorder 

Sarco  Engineering  Company,  New  York  City. 

Load  indicator  (illuminated) . . . 

National  Electric  Sign  Company,  Jersey   City, 
N.J. 

A  branch  of  the  department  of  standardization  and 
tests  is  maintained  at  L  Street  for  routine  testing.  Both 
the  steam  and  electrical  departments  are  served  by  this 
staff  and  frequent  tests  are  carried  on  to  ascertain  if 
the  units  are  operating  at  the  proper  points  and  under 
the  proper  conditions  to  give  maximum  efficiency. 


Lubrication  of  Station  and  Industrial  Machinery — I 

Practical    Considerations   in  Securing    Satisfactory    Lubrication   and    Analysis  of  Operating 

Requirements  of  Different  Bearing  Surfaces  with  Characteristics  of 

Common  Lubricants  and  Their  Application  to  Follow 

By  Dr.  Arthur  Curtis  Scott 

Consulting   Engineer,   Dallas,   Tex. 


THE  design  of  prime  movers,  hydraulic  turbines, 
steam  engines  and  turbines,  and  internal  com- 
bustion engines,  has  received  the  attention  of 
he  world's  best  engineers  in  recent  years,  and  the  effi- 
iency  of  these  machines  has  been  continually  increased 
n  rendering  available  the  energy  derived  from  natural 
iources  to  drive  industrial  machinery.  The  lubrication 
>f  industrial  machinery,  however,  and  in  certain  cases, 
he  lubrication  of  the  prime  movers  themselves,  does 
lot  appear  to  have  received  comparable  attention,  nor 
n  fact  the  attention  which  it  deserves  as  an  important 
'actor  in  the  operating  and  maintenance  costs  of  in- 
lustrial  establishments. 

A  great  deal  of  very  valuable  experimental  work  on 
he  problems  of  lubrication  has  been  done  by  such  men 
is  Thurston,  Tower,  Reynolds,  Deeley,  Goodman  and 
>thers,  but  their  work  does  not  appear  to  have  reached 
;he  significance  with  the  builders  and  operators  of  ma- 
finery  that  it  merits  and  which  would  undoubtedly,  if 
jiven  proper  consideration,  serve  to  reduce  waste  of 
)Ower  due  to  improper  lubrication  to  an  extent  appar- 
ently quite  unappreciated  by  many  at  the  present  time. 
The  manufacturers  of  lubricants  can  and  should  as- 
Jist  in  reducing  the  present  enormous  waste  of  power 
iue  to  machinery  frictional  resistance,  and  in  prolong- 
ing the  life  of  prime  movers  especially,  by  co-operating 
ilosely  with  builders  and  operators,  and  by  producing 


and  offering  a  lubricant  of  the  proper  character  to  fit 
the  conditions  under  which  it  is  to  be  used. 

Lubrication  is  an  old  subject,  and  while  its  theory 
ought  to  be  better  understood  than  it  is  generally,  it  is 
not  the  purpose  of  this  article  to  discuss  such  theory. 
A  number  of  good  books  on  the  subject  leave  little  to 
be  desired  in  this  regard.  It  is  intended  in  what  fol- 
lows therefore  to  consider  primarily  some  points  of 
interest  pertaining  to  bearing  surface  lubrication,  the 
characteristics  of  common  lubricants,  and  their  general 
application. 

In  considering  the  almost  unlimited  variations  of 
lines  of  industrial  activity,  we  can  trace  in  any  one  of 
them  the  common  use  of  mechanical  energy  through  a 
greater  or  lesser  number  of  transfers  and  transforma- 
tions back  to  some  form  of  prime  mover,  which  trans- 
forms potential  energy  of  natural  products  into  kinetic 
energy.  So,  whether  the  prime  mover  be  a  waterwheel, 
a  steam  engine,  a  steam  turbine,  a  gas  engine,  or  an 
oil  engine,  the  object  of  its  operation  is  the  same — to 
develop  power  to  do  work.  The  transference  of  this 
power  from  the  prime  mover  to  some  particular  mech- 
anism for  its  direct  productive  utilization  is  the  first 
consideration.  The  second  consideration  follows  that 
the  transfer  should  be  made  with  as  little  energy  loss 
as  possible.  The  latter  feature  has  always  necessi- 
tated the  use  of  lubricants,  to  reduce  friction  losses,  and 
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prevent  abrasion  and  deterioration)  of  relatively   mov- 
ing surfaces,   thai   are   frequently   preaaed  cl<   i 
gather,  and  cau  led  to  move  over  each  other  al  s  greater 
or  leaser  velocity. 

it  is  only  in  recenl  years  thai  the  actual  losses  in 
the  transference  of  mechanical  power  have  become  ap- 
preciated and  Investigated,  with  s  view  of  reducing  them 
to  the  lowesl  practical  amounl  a1  a  minimum  of  ex- 
pex 

The  genera]  tendency  toward  the  utilization  of  higher 
speeds  in  operating  machinery,  In  order  to  increase 
the  output  and  decrease  the  weight  and  bulk  of  same, 
has  necessitated  greal  variations  in  the  material  com- 
position   and    the   construction    of   bearing   surfaces,   as 

well  as  corresponding  changes  in  physical  and  chemical 
characteristics  of  proper  lubricants  to  be  used  thereon. 
In  BO  far  as  common  practice  Is  concerned  in  the  op- 
eration of  industrial  machinery,  at  the  present  time, 
however,  it  appears  to  the  writer  that  many  manufac- 
turers of  such  machinery,  and  the  manufacturers  of 
lubricants,  have  not  co-operated  to  a  reasonable  extent, 
in  reducing  the  operator's  friction  losses  to  the  mini- 
mum. 

Examples  have  come  within  the  observation  of  the 
writer,  to  indicate  clearly  that  it  is  of  little  value  to 
the  operator  of  a  large  prime  mover  to  have  an  oil  sales- 
man offer  him  a  barrel  of  lubricating  oil  on  trial,  with 
the  understanding  that  if  the  oil  does  not  properly  lubri- 
cate the  machine  it  need  not  be  paid  for;  the  salesman 
might  be  acting  with  the  best  of  motives,  but  if  he 
fails  to  understand  the  requirements  of  the  oil  to  be 
used  the  prime  mover  may  suffer  severely,  and  cause 
the  owner  an  expense  out  of  all  proportion  to  the  value 
of  a  barrel  of  oil.  Again,  if  the  builder  of  the  machine 
does  not  state  the  requirements  of  lubricating  oil  to  be 
used  on  his  machine,  in  terms  of  physical  and  chemical 
characteristics  which  it  should  possess,  the  average  pur- 
chaser has  no  way  of  determining  the  quality  to  be 
used.  He  might  require  an  analysis,  but  too  often  is 
likely  to  accept  the  opinion  of  an  oil  salesman  as  to 
the  relative  merits  of  different  "brands,"  rather  than 
incur  the  expense  and  trouble  of  an  analysis,  which  he 
would  be  unable  to  interpret  after  he  secures  it  because 
he  has  no  definite  standard  for  comparison. 

It  is,  therefore,  intended  herein  to  discuss  briefly 
the  general  types  of  bearing  surfaces  to  be  lubricated,, 
without  entering  into  details  as  to  materials  of  con- 
struction, and  the  characteristics  of  available  and  pos- 
sible lubricants  for  the  same,  with  suggestions  con- 
cerning the  application  of  lubricants,  to  the  end  that 
such  discussion  may  possibly  aid  somewhat  in  improv- 
ing the  existing  relations  among  machine  builders, 
lubricant  manufacturers  and  operators  of  machinery,  to 
the  economic  advantage  of  all. 

Classes  of  Lubrication  for  Bearing  Surfaces 

Sliding  contact  bearing  surfaces  of  all  types,  whether 
cylindrical,  as  the  common  shaft  journal;  plane,  as  the 
engine  slide-valve  and  piston;  or  a  combination  of  the 
two,  as  the  ink  rolls  of  a  printing  press,  are  subjected 
to  conditions  of  operation  which  necessarily  place  them 
in  one  or  more  of  the  following  classes  with  respect  to 
lubrication : 

1.  Static  lubrication. 

2.  Low-speed  lubrication. 

3.  High-speed  lubrication. 

4.  High-temperature  lubrication. 

5.  Low-temperature  lubrication. 

A  further  classification  of  bearing  surfaces  which 
may  be  made,  where  the  load  acts  at  right  angles  to 
the  axis,  as  in  common  journals,  or  parallel  to  the  axis, 
as  in  thrust  and  step  bearings,  does  not  affect  the 
above  classification  with  respect    to    lubrication,  since 


ail  should  be  lubricated  economically  to  meet  the  condi- 

t  ions  of  speed   and   tempera)  lire. 

Static  LUBRICATION 

If  any  two  solid  hearing  surfaces  were  perfectly 
smooth,  they  would,  when  pressed  together  with  a  vis- 
cous lubricating  liquid  between  them,  require  hut  a 
small  force  to  cause  relative  motion,  hut  bearing  sur- 
faces are  seldom  perfect  and  there  is  actually  a  greater 
or  lesser  interlocking  of  projecting  particles,  even 
through  the  intervening  lubricant.  These  surface  ir- 
regularities are  readily  observable  under  the  micro- 
pe,  for  bearing  surfaces  which  are  considered  to  be 
quite  perfect  to  the  touch,  and  due  largely  to  the  varia- 
tion in  such  bearing  surface  irregularities,  with  differ- 
ent metal  compositions,  and  workmanship  thereon,  has 
resulted  in  much  experimentation,  speculation  and  dif- 
ference of  opinion  concerning  the  coefficient  of  fric- 
tion, or  the  ratio  of  the  frictional  resistance  to  motion, 
to  the  weight  which  presses  the  bearing  surfaces  to- 
gether.    Expressed  as  a  formula,  we  have 

F 

*  =  TP 
where  jx  is  the  coefficient  of  friction;  F  the  frictional 
resistance;  and  W  the  weight  upon  the  surfaces. 

Usually  the  force  F  to  maintain  a  body  in  motion 
differs  from  that  required  to  start  it  when  at  rest.  Hence 
we  have  two  values  of  the  coefficient  of  friction,  which 
may  be  designated  as  u,,,  the  static  coefficient,  and  ji., 
the  kinetic  coefficient;  the  latter  being  of  chief  im- 
portance in  operating  machinery. 

An  understanding  of  the  static  coefficient  of  friction 
for  well  lubricated  surfaces  is  still  incomplete.  Tests 
made  by  Thurston  with  sperm  oil  and  lard  oil,  respec- 
tively, show  that  the  value  of  ^  does  not  increase  uni- 
formly with  pressure,  and  further,  that  lard  oil,  having 
about  twice  the  viscosity  of  sperm  oil,  gave  a  much 
lower  value  of  f^,  although  in  a  general  way  it  acted 
similarly  to  the  sperm  oil. 

In  the  case  of  greases  and  solids  acting  as  lubri- 
cants, the  lubricating  film  cannot  be  wholly  expelled  by 
pressure,  and,  therefore,  under  ordinary  loads  in  prac- 
tice the  static  coefficient  is  less  than  that  given  by  vis- 
cous oils  as  lubricants,  and  undoubtedly  the  value  of  \l 
when  the  speed  is  low,  decreases  with  decreasing  speed,, 
until  the  value  of  ^  is  reached. 

Low  Speed  Lubrication 

At  average  running  speeds  and  temperatures  of  bear- 
ings of  machinery,  the  friction  is  almost  wholly  de- 
pendent upon  the  efficiency  of  the  lubricant,  and  but 
slightly  upon  the  materials  of  the  surfaces  in  contact. 
With  low  speeds  and  heavy  loads  this  is  not  the  case,, 
and  such  injury  may  occur  at  starting  as  to  prevent 
proper  lubrication  when  running  at  speed,  and  conse- 
quent overheating  of  the  bearings.  The  frictional  re- 
sistance of  large  pumping  engines  at  starting  is  fre- 
quently evidenced  by  groans  and  jerks  of  the  machine, 
due  to  the  heavy  load  on  the  bearings,  but  the  groans 
and  jerks  disappear  as  the  speed  of  10  ft.  to  20  ft.  per 
minute  is  reached,  which  causes  the  bearing  surfaces  to 
become  separated  by  a  film  of  the  lubricant. 

That  lubrication,  except  for  light  loads,  is  imperfect 
at  low  speeds  has  been  clearly  shown  by  Goodman's- 
tests,*  where  at  75  lb.  pressure  per  square  inch  the  fric- 
tion is  a  minimum  at  a  speed  between  5  ft.  and  10  ft. 
per  minute,  while  at  150  lb.  pressure  per  square  inch, 
a  speed  of  40  ft.  per  minute  is  necessary  to  reduce  the 
frictional  resistance  to  a  minimum. 

For  low  speeds  and  heavy  loads,  where  it  is  difficult 


*Friction  and  Lubrication  of  Cylindrical  Journals,  Goodman 
(Pamphlet),  1890.  Also  Lubrication  and  Lubricants,  Archbutt 
and  Deeley    (Book),   1907,  page  61. 
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for  a  complete  film  of  the  lubricant  to  separate  the  bear- 
ing surfaces,  the  viscosity  of  the  lubricant  should  be 
relatively  high,  and  economically  takes  the  form  of 
heavy  oils,  or  better,  greases,  which  consist  of  oils  and 
fats  compounded  with  enough  soap  to  make  a  semi-solid 
mass  at  ordinary  temperature.  Where  the  bearing  load 
is  exceptionally  heavy,  solid  lubricants  may  often  be 
used  economically  in  the  form  of  pure  graphite,  soap- 
stone,  or  mica.  Graphite  appears  to  produce  best  re- 
sults on  cast  iron  surfaces  which  are  naturally  some- 
what porous. 

Greases  composed  of  mineral  oil  and  vegetable  fats, 
or  mineral  oils  emulsified  with  soap,  free  from  acid,  are 
most  satisfactory  and  economical  lubricants  for  slowly 
moving  shafts  and  journals,  carrying  considerable  loads 
under  moderate  conditions  of  temperature.  The  greases, 
however,  should  contain  no  useless  adulterant,  like 
clay,  and  should  melt  as  a  whole,  rather  than  have  the 
oil  separate  out  of  the  compound  and  leave  the  soap.  Im- 
properly compounded  greases  frequently  behave  in  this 
manner,  and  are  of  little  value  as  lubricants. 

For  moderate  speeds  of  shafting,  in  the  vicinity  of 
100  ft.  per  minute  to  300  ft.  per  minute,  where  the  loads 
are  moderate  (up  to  200  lb.  per  square  inch),  the  prin- 
cipal factors  in  economical  lubrication  are  viscosity  of 
the  lubricant  and  efficient  lubricating  devices.  In  gen- 
eral, the  lower  the  speed,  the  higher  should  be  the  vis- 
cosity of  the  lubricant. 

In  all  cases,  it  should  here  be  emphasized,  the  economy 
in  the  lubrication  of  any  bearing  surface  depends,  not 
only  upon  the  speed,  load,  temperature  and  character  of 
lubricant,  but  also  upon  the  design  of  the  bearing  sur- 
face for  efficient  distribution  of  the  lubricant,  and  the 
type  of  lubricating  device  employed. 

For  example,  consider  the  crank  bearings  of  a  mod- 
erate speed  triplex  pump.  The  bearings  may  be  well 
designed,  the  lubricant  efficient,  but  if  sight-feed  oil 
cups  are  used  as  lubricating  devices,  as  is  frequently 
done,  more  of  the  lubricant  may  be  wasted  by  the  oiler 
in  trying  to  fill  the  cups  while  in  motion  than  the  ma- 
chine should  reasonably  require  for  thorough  lubrica- 
tion. Compression  grease  cups,  with  a  good  grade  of 
grease  used  therein,  would  be  just  as  servicable,  and 
far  more  economical. 

Not  infrequently  the  need  of  proper  lubricating  de- 
vices, demands  that  some  expensive  "fixed"  oil,  so 
called  because  it  is  not  volatile  without  decomposition, 
and  of  which  more  will  be  said  later  on,  or,  perhaps,  a 
compound  of  fixed  and  mineral  oils,  be  used  to  effect 
proper  lubrication,  when  a  cheaper  pure  mineral  oil 
would  otherwise  meet  the  requirements. 

High  Speed  Lubrication 

The  thickness  of  the  lubricating  film  upon  bearing 
surfaces  generally  increases  with  the  speed,  in  accord- 
ance with  the  factors  of  load;  area  and  shape  of  sur- 
faces, and  viscosity  of  the  lubricant. 

It  has  been  clearly  shown  by  experimental  tests  that 
when  plane  parallel  surfaces  are  pressed  together,  and 
caused  to  slide  over  each  other  with  a  viscous  liquid  be- 
tween, the  velocity  of  the  liquid  in  any  intervening 
plane  is  proportional  to  its  distance  from  the  stationary 
surface.  The  path  of  flow  is  more  or  less  distorted,  be- 
cause the  lubricant  on  the  stationary  surface  is  at  rest. 
When  the  velocity  with  which  the  moving  surface  moves 
is  low,  the  volume  of  lubricant  expelled  is  the  same  as 
that  entering,  but  as  the  speed  increases,  the  volume  en- 
tering may  slightly  exceed  that  expelled,  the  excess  re- 
maining unaltered,  however  great  the  speed. 

With  plane  bearing  surfaces  in  close  contact  with  each 
other,  and  of  considerable  area,  the  viscosity  of  the 
lubricant  is  of  much  significance  in  producing  excess  ac- 
cumulation,   which    forces    the    surfaces    apart    until 


equilibrium  of  pressures  is  established.  The  power  of 
the  liquid  to  enter,  however,  is  practically  proportional 
to  its  density,  and  the  square  root  of  the  velocity,  the 
effect  of  viscosity  being  practically  neutralized  on  the 
moving  and  stationary  surfaces. 

Mathematical  and  experimental  evidence  shows  that 
the  coefficient  of  friction  for  plane  bearing  surfaces, 
having  the  lubricating  film  complete,  is  affected  much 
more  by  the  velocity  with  which  they  move  and  the  load 
which  they  carry  than  by  the  area  of  the  bearing  sur- 
faces, the  value  of  jx  being  proportional  to  the  square 
root  of  the  speed  (above  about  100  ft.  per  minute),  the 
square  root  of  the  load,  and  the  fourth  root  of  the  area. 

For  rotating  cylindrical  surfaces,  however,  the  value 
of  [i.  is  practically  independent  of  the  load,  because 
owing  to  the  curvature  they  cannot  separate  sufficiently 
to  allow  the  lubricant  to  escape  on  all  sides  as  freely 
as  for  plane  bearing  surfaces.  Moreover,  since  the 
thickening  of  the  film  can  take  place  only  to  a  limited 
extent  because  of  the  curved  surfaces,  the  value  of  jjl  is 
nearly  proportional  to  increasing  speed  from  rest  up  to 
about  100  ft.  per  minute,  and  above  that  speed,  becomes 
proportional  to  the  square  root  of  the  speed. 

The  loads  per  square  inch  commonly  carried  by  high- 
speed bearings  are  low,  and  for  the  bearings  of  elec- 
tric motors,  small  turbine  pumps,  fans,  mill  spindles  and 
the  like,  under  ordinary  temperature  conditions,  pure 
mineral  oil  of  low  viscosity  is  economically  used,  with 
an  oiling  device  which  keeps  the  bearings  fully  sup- 
plied with  oil,  with  little  or  no  waste  of  the  lubricant. 

Frequently  the  most  satisfactory  and  economical 
lubrication  of  high-speed  bearings,  at  medium  tempera- 
ture, is  affected  by  the  use  of  a  "blend"  composed  of  a 
mineral  oil  and  a  fixed  oil,  in  the  proportion  of  about 
ten  to  one,  respectively. 

High  Temperature  Lubrication 

The  foregoing  statements  with  respect  to  lubrication 
have  assumed  that  the  bearings  considered,  when  in 
operation  and  efficiently  lubricated,  would  in  general 
show  a  rise  in  temperature  of  but  a  few  degrees  Fahren- 
heit above  the  surrounding  air  in  their  vicinity.  There 
are,  however,  common  examples  of  bearing  surfaces, 
connected  with  prime  movers  particularly,  where  the 
normal  operating  temperature  of  the  bearing  surfaces 
is  from  50  deg.  Fahr.  to  perhaps  350  deg.  Fahr.  above 
the  operating  room  temperature.  Specifically  in  this 
regard,  we  may  note  the  water-cooled,  oil  lubricated 
bearings  of  a  steam  turbo-generator  in  operation,  which 
are  normally  some  60  deg.  Fahr.  above  the  room  tem- 
perature; the  working  temperatures  of  the  interiors  of 
air-compressor  cylinders,  steam  engine  cylinders,  and 
internal  combustion  engine  cylinders. 

The  experience  of  the  writer  has  convinced  him  that 
such  bearing  surfaces  belong  in  a  class  by  themselves, 
with  respect  to  efficient  and  economical  lubrication  for 
three  main  reasons,  viz.: 

1.  The  characteristics  of  an  efficient  lubricant  to 
meet  the  general  requirements  are  well  defined. 

2.  The  design  of  bearing  surfaces,  together  with  the 
distribution  of  the  lubricant  thereon,  is  highly  signifi- 
cant. 

3.  As  prime  movers,  they  are  of  fundamental  im- 
portance. 

It  would  not  for  a  moment  be  presumed  that  the  same 
lubricant  would  be  suitable  for  all  members  of  this 
class,  chiefly  because  each  is  in  a  temperature  division 
by  itself,  and  further,  because  some  bearing  surfaces 
are  cylindrical,  and  others  are  plane. 

In  another  section  of  this  article  the  types  of  bearing 
surface  lubricants  of  recognized  value  will  be  discussed 
and  a  differentiation  of  lubricant  characteristics  made 
with  respect  to  their  value. 
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Iron  Wire  for  Distribution  and  Transmission  Lines 

:    Practice   In   the  Construction  and  Operation   of  Iron  Wire  Lines,   Together  with  Test 
Data  Showing  Characteristica  and  Performance  When 
Used  to  Serve  Small  Loads 


A  STEADY  advance  of  copper  prices  since  Novem 
bar,  I'.M  I.  has  made  the  COfll  of  t  ran-mission  and 
distribution  line  extensions  to  small  consumers 
who  will  use  a  moderate  amount  of  energy  almost  pro- 
hibitive. The  burden  of  the  added  expense  due  to  this 
increase  in  cost  of  construction  must  be  borne  bj  the 
consumers  or  the  public  utility  companj  who  would 
re  them  at  its  established  rates,  in  the  general  ad- 
vance in  prices  of  all  materials  used  in  line  construc- 
tion within  the  past  year,  copper  has  shown  an  advance 
Of  more  than  LOO  per  rent  sine.'  .March,  1915.  No.  G 
l\B  W.!\  copper  wire,  purchased  at  the  present  time 
costs  28.5  cents  a  pound.    An  extension  of  500  ft.  1 1000 

ft  Of  wire),  therefore  costs  the  utility  $81.80  against 
•SI  1.58  in  March,  L916,  when  the  contract  price  of  cop- 
per was  18  cents  a  pound.  At  these  prices  a  service  of 
60  ft  i  L20  it.  of  wire)  now  costs  $3.82  against  the 
former  cost  of  $1.74. 

Already  a  number  of  operating  companies  are  using 
iron  wire  for  comparatively  short  branch  lines  carrying 
light  loads  and  operating  at  voltage  varying  from  6600 
to  66.000,  and  considerable  test  data  showing  perform- 
ance characteristics  of  such  lines  are  now  available.  The 
use  of  iron  wire  for  transmission  purposes  is  governed 
largely  by  local  conditions.  However,  the  studies  that 
have  been  conducted  seem  to  show  that  at  present  prices 
of  copper  there  is  a  decided  advantage  to  be  derived 
from  the  use  of  iron  wire  at  high-tension  voltages  in 
those  locations  where  generating  costs  are  low  and  the 
location  is  not  near  salt  water  or  the  air  polluted  with 
discharges  from  blast  furnaces,  smelters  and  the  like. 

In  what  follows  here  the  results  of  operating  practice 
in  the  construction  and  operation  of  iron-wire  lines  is 
given,  together  with  studies  and  tests  covering  the  use 
of  iron  wire  for  both  distribution  and  transmission  lines 
to  serve  small  loads. 

Results  of  Investigation  Covering  Use  of  Iron  Wire  for 
Short  Extensions  by  United  Electric  Light  &  Wa- 
ter Company,  Waterbury,  Conn. 

An  investigation  of  the  use  of  triple-braid,  weather- 
proof, galvanized-iron  wire  as  against  triple-braid, 
weatherproof,  copper  wire  for  short  extensions  and 
services  has  been  made  by  the  United  Electric  Light  & 
Water  Company  of  Waterbury,  Conn.  The  details  and 
results  of  this  investigation  are  outlined  by  T.  B.  Mor- 
gan, assistant  engineer,  as  follows: 

Should  No.  4  galvanized,  triple-braid,  weatherproof 
iron  wire  be  used  at  a  present  price  of  8.5  cents  a  pound 
instead  of  copper,  the  cost  would  be  about  $14.70  for  a 
500-ft.  extension,  and  for  a  service  of  60  ft.  (120  ft.  of 
wire)  $1.76.  This  would  in  a  small  degree  bring  this 
part  of  the  business  back  to  more  normal  conditions 
such  as  that  of  March,  1915,  prior  to  which  most  of  our 
rates  were  made.  While  this  reduction  is  small  in  com- 
parison to  the  added  expense  incurred  by  an  operating 
company  on  account  of  advanced  prices  of  all  commodi- 
ties since  the  date  above  mentioned,  it  would  make  it 
possible  to  connect  small  consumers  on  existing  lines, 
with  at  least  some  reasonable  expectation  of  a  slight 
return  of  interest  on  the  investment,  the  cost  of  which 
was  figured  prior  to  advanced  prices. 

It  is  manifestly  impractical  to  use  iron  wire  in  secon- 
dary distribution  work  where  there  are  long  runs  or  a 


constant    current  demand  of  high  amperage  on  account 

of  the  greater  resistance  of  iron  over  copper  and  the 

resultant  loss  and  high  inductive  reactance,  yet  it  is 
certainly  practical  and  reasonable  to  consider  the  use 
of  electrically  suitable  iron  wire  on  short  secondary 
runs  and    for   services  where  conditions   are   favorable. 

The  endurance  of  iron  wire  when  exposed  to  thi-  ele- 
ments is  sufficiently  good  so  that  difficulties  from  this 
source  may  be  considered  negligible.  No.  4  galvanized 
iron  should  stand  up  and  meet  all  weather  conditions 
for  at  least  ten  years,  and  in  all  probability  nearer  fif- 
teen or  twenty.  Iron  wire  purchased  at  present  is 
of  quite  another  quality  than  that  put  upon  the  market 
by  the  wire  manufacturers  fifteen  or  twenty  years  ago. 
At  that  time  it  was  used  for  long  runs,  which  the  com- 
pany does  not  consider  making.  Not  only  an  inferior 
grade  of  wire  was  used  but  the  size  was  very  much 
smaller,  while  the  distance  between  poles  was  greater. 

The  results  of  the  investigation  to  ascertain  what 
size  of  wire  could  be  used  for  the  majority  of  residen- 
tial consumers  in  regard  to  new  services  with  iron  as 
secured  by  the  United  Electric  Light  &  Water  Company, 
indicate  that  No.  4  wire  would  satisfy  the  majority  of 
installations.  It  is  necessary  to  exercise  good  judg- 
ment in  the  installation  of  these  services  as  there  are 
instances  where  it  will  be  necessary  to  use  copper  on 
account  of  constant  or  heavy  loads.  Any  company 
placing  iron  wire  on  its  lines  should  keep  a  record  of  its 
location  and  inspect  it  more  or  less  regularly,  especially 
when  the  utility  is  in  a  territory  bordering  salt  water. 

The  following  data  were  collected  to  ascertain  in  some 
degree  the  possible  maximum,  minimum  and  average  de- 
mands in  the  various  residential  sections.  Three  points 
were  taken  to  get  a  variation  of  types  of  consumers.  In 
the  accompanying  tabulation  "A"  represents  wealthy 
residences,  "B"  rural  districts,  and  "C"  the  average  res- 
idential consumer.  The  kilowatt-hour  consumption  of 
297  residential  consumers  for  the  month  ending  be- 
tween Jan.  1  and  20,  1916  are  shown  herewith. 

Class  A 

7")  consumers,  maximum   indicated   consumption 165  kw.-hr. 

minimum    indicated    consumption •       2  kw.-hr. 

average  indicated  consumption 44  kw.-hr. 

Class  B 

82  consumers,  maximum  indicated   consumption 52  kw.-hr. 

minimum    indicated    consumption 2  kw.-hr. 

average    indicated   consumption 21.3  kw.-hr. 

Class  C 

140  consumers,  maximum   indicated   consumption 189  kw.-hr. 

minimum    indicated   consumption 4  kw.-hr. 

average   indicated   consumption 28.4  kw.-hr. 

Considering  thirty  days  per  month  and  presuming  the 
consumer  uses  his  circuits  a  specific  number  of  hours 
per  day,  the  consumption  would  be  as  follows : 

TABLE  I— KILOWATT  HOURS  USED  PER  HOUR  BY  CLASSES  OF  CONSUMERS 


Hodrs  Service  is  Used  per  Day 

Class 

of 

Consumer 

1 

2 

3 

4 

Max.  Min.  Avg. 

Max.   Min.  Avg. 

Max.  Min.  Avg. 

Max.  Min.  Avg. 

A 
B 
C 

5.50    0.06    1.460 
1.77    0.06    0.710 
6.30    0.13    0.946 

2.750  0.030  0.730 
0.885  0.030  0.350 
3.650  0.065  0.473 

1.83   0.030   0.46S 
0.59   0.020   0.240 
2.10  0.042   0.315 

1.37  0.015   0.365 
0.44   0.015   0.180 
t.57  0.032   0.236 
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TABLE  II- 

DATA  IN  TABLE  I  CONVERTED  TO  SHOW  AMPERES  AT  110  VOLTS 
USED  BY  CLASSES  OF  CONSUMERS 

Hours  Service  is  Used  per  Day 

Class 

of 

Consumer 

1 

2 

3 

4 

Max.   Min.  Avg. 

Max.  Min.  Avg 

Max.  Min.  Avg. 

Max.  Min.  Avg. 

A 
B 
C     . 

50.0  0.55     13.3 

16.1  0.55       6.5 
57.3     1.20       8.6 

25.00    0.27    6.64 
8.04    0.27    3.20 
33.20    0.60    4.30 

16.6     0.20     4.20 
5.4     0.20     2.20 
19.9     0.38     2.86 

12.50    0.14    3.30 
4.00    0.14     1.64 
14.28    0.29    2.15 

Allowing  constant  service  for  three  hours  a  day  for 
thirty  days,  20  kw.-hr.  per  month  equals  about  2  amp. 
per  hour,  30  kw.-hr.  equals  about  3  amp.  and  50  kw.-hr. 
equals  about  5  amp. 

Further  analysis  of  these  figures  shows  that  more 
than  68  per  cent  of  the  consumers  used  less  than  30  kw.- 
hr.  per  month,  or  not  more  than  3  amp.  per  hour  for 
three  hours  each  day  of  the  darkest  month  in  the  year. 

TABLE  III— SHOWING  THE  ENERGY  CONSUMED  BY  CUSTOMERS 


Class  of 
Consumer 

Under 
20  Kw.-Hr. 

Between  20  and 
30  Kw.-Hr. 

Between  30  and 
50  Kw.-Hr. 

Over 
50  Kw.-Hr. 

A 
B 
C 

16 
43 

85 

15 
25 
20 

17 
11 
33 

27 
3 
2 

Total 

144 

60 

61 

32 

PerCent 

48.5 

20.1 

21 

10.8 

Considering  the  data  for  Table  III  as  representing 
average  conditions,  it  is  only  necessary  for  purposes  of 
estimating  to  select  a  size  of  iron  wire  which  will  give 
good  service,  not  prove  too  heavy  for  handling,  or  too 
costly,  and  at  the  same  time  have  a  low  resistance, 
plenty  of  strength  and  long  endurance  when  exposed  to 
the  elements.  No.  4  B.  W.  gage  seems  to  be  the  most 
logical  size  to  use  in  place  of  No.  6  copper  with  a  re- 
sistance ratio  of  3.37  to  1. 
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-COST    OF    T.   B.-W.   P.    SOLID    COPPER    AND    IRON    WIRE 
(SINGLE  CONDUCTOR)    PER  100  FT. 


The  data  in  Table  IV  compares  various  sizes  of  iron 
ind  copper  wire,  upon  which  this  assumption  is  based. 
The  iron  wire  considered  is  B.  W.  gage  and  the  copper 
wire  B  &  S  gage.  The  present  contract  price  for  copper 
ivire  is  taken  at  24.65  cents  and  the  present  market  price 
for  copper  wire  is  taken  at  28.5.  The  price  for  immed- 
iate delivery  of  copper,  however,  has  reached  40  cents. 


For  a  run  of  single  wire  for  100  ft.  which  is  carry- 
ing 20  amp.  for  three  hours  a  day,  No.  4  iron  would 
show  a  loss  of  2.64  volts  or  52.8  watts.  This  equals  52.8 
kw.-hr.  per  year.     No.  6  copper  under  the  same  condi- 
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FIG.    2 — ANNUAL   LOSS   FOR   100   FT.    SINGLE   COPPER   AND   IRON 
CONDUCTOR   WHEN   ENERGY   IS   USED   3   HR.   PER   DAY 

tions  shows  a  loss  of  0.786  volt  or  15.72  watts,  equalling 
17.2  kw.-hr.  per  year. 

With  No.   4   *(G.  T.  B. — W.  P.)   iron  wire  at  8.25  cents  per 

pound  a  100  ft.  costs $1,470 

With  No.   6    (G.   T.  B. — W.  P.)    copper  wire  at  15  cents  per 

pound  a  100  ft.  costs 1.67S 

With  No.  6  (G.  T.  B. — W.  P.)  copper  wire  at  24.65  cents,  per 

pound  a  100  ft.  costs 2  750 

With  No.  6   (G.  T.  B. — W.  P.)  copper  wire  at  28.5  cents  per 

pound  a  100  ft.  costs 3  180 

With  No.   6    (G.   T.  B. — W.  P.)    copper  wire  at  32  cents  per 

pound  a  100  ft.  costs 3.580 

♦Galvanized  triple-braid  weatherproof. 

The  data  gathered  from  the  above-mentioned  districts 
of  the  United  Electric  Light  &  Water  Company  tend  to 
show  the  average  cost  of  labor  for  services  to  be  $1.57 
where  the  maximum  cost  has  been  $7.50  and  the  mini- 
mum 34  cents.  This  includes  large  services,  which 
brings  the  average  up  considerably  higher  than  for  an 
average  residential  service.  Service  runs  of  15  ft.  to 
150  ft.  of  wire  show  a  cost  varying  from  $1.37  to  68 

TABLE  IV-COST  OF  SINGLE  CONDUCTOR  PER  MILE 


Size  of  Wire 

Price  per  Pound  in  Cents 

Total  Cost 

15.00 
15.00 
24.65 
24.65 
28.50 
28.50 
8.25 
8.25 

$88.50 

129.75 

145.43 

213.23 

168.15 

246.52 

No.  6  W.P.Iron 

61.05 

No.  4  W.P.Iron 

77.55 

TABLE  V— COMPARATIVE  DATA  FOR  NOS.  4  AND  6  COPPER  AND  IRON  WIRE 


Pounds  per 

Mile 

Ohms  per 
Mile 

Breaking 
Weight 

Diameter 
Mils 

Size  of  Wire 

Copper 

Iron 

Copper 

Iron 

Copper 

Iron 

Copper 

Iron 

No.  6 

590 

740 

2.075 

9.60 

•1967 

162.0 

203.0 

No.  4 

865 

940 

1.308 

6.99 

2361 

204.3 

238.0 

No.  3 

229.4 

*Hard  drawn.     Resistance  ratio  of  No.  4  iron  to  No.  6  copper  is  3.37  to  1. 
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Construction    of    Iron    Wire    Lines    by    Last    Haddam 
(Conn.)  Electric  Light  Company. 

About  eighteen  months  ago  the  East  Haddam  (Conn.) 
Electric  Light  Company  designed  and  built  a  13,000- 
volt  "composite"  line  about  10.5  miles  long  between 
East  Hampton  and  Colchester,  Mass.  Three  miles  of 
this  line  is  three-phase  construction  and  the  balance 
single-phase.  On  both  legs  of  the  latter  and  in  two 
legs  of  the  former,  No.  4  solid  Best-Best  Roebling  iron 
wire  is  used.  To  add  to  the  conductivity  of  the  three- 
phase  section,  one  leg  of  No.  4  B  &  S  copper  was  in- 
stalled. The  iron  wire  is  all  double-galvanized  and  is 
strung  on  nineteen  poles  per  mile,  located  on  private 
right-of-way.  No  transposition  is  made.  The  maximum 
drop  allowed  in  designing  the  line  was  5  per  cent. 

The  anticipated  future  load  on  the  line  led  Mr.  L.  P. 
Perry,  general  manager  of  the  company,  to  lay  out  all 
sags  on  the  copper  conductor  basis.  This  increased  the 
mechanical  stability  of  the  construction.  No  difficulty 
has  been  experienced  in  the  operation  of  the  line,  either 
from  lightning  or  from  sleet,  although  one  sleet  storm 
coated  the  wires  the  whole  length  of  the  line  1.5  to  1.75" 
in.  in  diameter  and  was  followed  by  low  temperature  and 
a  gale.  Joints  are  made  with  copper  sleeves  and  in 
erecting  the  wire  was  rolled  out  instead  of  being 
dragged  in  order  to  protect  the  galvanizing. 

The  conductor  spacing  is  40  in.,  the  three-phase  sec- 
tion being  installed  with  legs  at  the  corners  of  an  equi- 
lateral triangle.  Wooden  pins  are  used  at  the  two  lower 
points,  a  steel  pin  being  installed  at  the  pole  top,  but 
without  a  ground  wire.  Best-Best  iron  wire  was  used 
because  it  has  adequate  strength  and  is  not  too  stiff  to 
handle  readily.  The  approximate  breaking  strength  is 
2271  lb.,  and  the  resistance  per  mile  at  68  deg.  Fahr.  is 
6.91  ohms.  The  wire  weighs  about  811  lb.  per  mile. 
Its  cross-section  is  virtually  that  of  No.  3  B  &  S  cop- 
per. Standard  porcelain  insulators  are  employed.  The 
factor  of  safety  used  in  figuring  the  line  was  that  pre- 
scribed by  the  N.  E.  L.  A.  committee  on  overhead  line 
construction. 

When  the  line  was  designed,  comparative  figures  were 
prepared  based  on  copper  at  16  cents  per  pound,  bare 
copper-clad  wire  (30  per  cent  copper)  at  14.75  cents; 
bare  galvanized  BB  iron  wire  at  3.25  cents,  showing  volt- 
age drop  when  transmitting  4  amp.  10  miles.  Then  the 
cost  of  wire  only  per  10  miles  of  line  was  (for  20  miles 
of  wire)  $480  for  the  No.  4  Roebling  gage  iron,  with  a 
voltage  drop  of  5.6  per  cent,  compared  with  $2,130  per 


mile  for  No.  I  B  A  S  copper,  which  gave  a  drop  of  <).'.> 
per  ii'ni ;  ami  $i,k:;o  per  mile  for  No.  i  copper  clad  wire, 

Willi  a  :'..<;  per  cent  drop.     Solid  wire  was  chosen  in  pre! 

erence  to  stranded  because  it  has  less  surface  exposed  to 
rusting  and  hence  has  a  longer  life  than  the  latter. 
Solid   No.    i   Roebling  gage  BB  double-galvanized  iron 

wire  will   weal  her  more  than   1^0  years  in  the  territory 
served   by    the    East.   Haddam   Company,   since   the  tele 
phone  companies  secure  more  than  10  years  of  life  from 
iron  wire  one  fifth  as  large  and  strong. 

A  study  of  the  sag  and  clearance  conditions  showed 
the  86  ft.  pole  to  cost,  less  per  mile  than  25-ft.  or  30-ft. 
poles  with  a  clearance  of  18  ft.  or  more.  A  minimum 
clearance  of  18  ft.  above  ground  was  specified,  with  22 
ft.  over  paths  and  roads.  With  a  standard  span  of  275 
ft.  the  wire  was  sighted  for  the  following  sags  and 
temperatures:  20  deg.  Fahr.,  90  in.;  40  deg.  to  60  deg., 
96  in.;  80  deg.,  102  in.;  100  deg.,  108  in.  The  35-ft. 
pole  is  set  in  a  hole  5.5  ft.  deep,  the  two  lower  insula- 
tors being  29  ft.  from  the  ground.  The  average  cost  of 
the  pole  at  the  hole  is  $4.50,  the  cost  of  gaining,  digging 
and  setting  being  $4  and  the  cost  of  arming  $1.40.  The 
total  cost  per  pole  is  $9.90.  The  actual  cost  of  the  line 
for  the  iron-wire  section  was  $517  per  mile;  the  cost  of 
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FIG.  3 — COST  PER  MILE  OF  POLES  FOR  NO.  4  HARD-DRAWN  COPPER 
LINE   WITH    DIFFERENT   GROUND   CLEARANCES 

the  copper  and  iron-wire  section  being  $590  per  mile, 
including  right-of-way,  trimming,  supervision,  etc.  The 
present  cost  of  iron  and  copper  wire  is  about  double  the 
price  of  eighteen  months  ago. 

The  maximum  span  on  the  line  is  500  ft.,  at  a  point 
where  a  stream  is  crossed.  Increased  sag  was  allowed 
here  to  afford  the  usual  strength. 

A  branch  three-phase  line  of  No.  4  solid  iron  wire  is 
now  under  construction  from  the  main  line  to  North 
Westchester.  On  this  an  aerial  ground  wire  of  the 
same  size,  material  and  section  as  the  phase  wires  is 
provided.  Instead  of  going  to  the  expense  of  installing 
a  bayonet  arm  at  the  pole  top,  the  pole  cutters  are  in- 
structed to  leave  5  ft.  of  wood  beyond  the  usual  7-in. 
top  at  no  additional  cost.  The  ground  wire  is  then 
clamped  to  the  top  of  the  pole.  A  4-ft.  crossarm  is  pro- 
vided, there  being  a  40-in.  horizontal  spacing  between 
insulators.  A  second  short  arm  carries  the  third-phase 
wire  4  ft.  below  at  one  side,  and  both  arms  are  braced 
on  the  right-hand  side.  By  the  use  of  choke  coils  at  the 
North  Westchester  end  of  the  line,  combined  with  the 
aerial  ground,  it  is  expected  that  no  lightning  arresters 
will  be  required.  Both  lines  are  designed  to  carry  cop- 
per conductors  if  future  loads  demand  the  change. 

Last  year  the  company    also    operated   a  2200-volt 
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single-phase  line  0.5  mile  long  in  serving  a  summer - 
camp.  No.  4  solid  iron  wire  proved  satisfactory  in  this 
case.  It  is  planned  to  employ  this  wire  in  the  near 
future  in  4400-volt  rural  line  extensions,  and  also  to  use 
iron  wire  in  220-volt  secondaries  feeding  rural  lighting 
customers.  It  is  believed  that  branch  construction  will 
require  such  iron  wire  as  may  be  removed  later  and 
replaced  by  copper  wire  because  of  increased  loading. 
Iron  wire  can  be  removed  and  replaced  by  copper  wire 
for  a  labor  cost  of  about  $20  per  mile  of  wire  or  about 
3  cents  per  pound.  It  is  expected  that  when  future  re- 
placements occur,  copper  wire  will  be  10  cents  or  15 
cents  per  pound  less  expensive  than  at  present,  thereby 
realizing  a  net  saving  by  first  installing  iron  wire. 

Performance  Test  for  an  8.6  Mile  Iron-Wire  Line  Made 
by  Georgia  Railway  &  Power  Company,  Atlanta, 
Ga. 

The  accompanying  curves  show  the  performance  of 
an  iron-wire  line  operated  by  the  Georgia  Railway  & 
Power  Company  between  Suwanee  and  Lawrenceville, 
Ga.  This  line  is  8.6  miles  long,  and  uses  No.  4  B.W.G.- 
E.B.B.  galvanized  iron  wire  with  the  three  conductors 
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FIG.  4 — PERFORMANCE  TEST  ON  8.6-MILE  NO.  4  B.  W.  G.-E.  B.  B. 
22,000-VOLT    IRON-WIRE    LINE 

supported  on  crossarms  in  a  horizontal  arrangement 
and  spaced  42  in.  For  conducting  the  test  on  this  line 
a  25-kva.  transformer  having  a  voltage  ratio  of  22,000 
to  2200-1100-550  was  set  up  at  Suwanee  to  supply 
current.  The  high-voltage  side  of  transformer  was 
connected  to  the  main  22,000-volt  line.  The  low-voltage 
side  of  the  unit  was  connected  to  the  various  phases  of 
the  iron-wire  line  to  be  tested,  which  was  short-cir- 
cuited on  the  transformer  frame  at  the  Lawrenceville 
end.  Voltmeter,  ammeter  and  wattmeter  readings 
were  taken  at  110,  550,  1100  and  2200  volts  on  single 
phases,  with  lines  1  and  2,  2  and  3,  and  1  and  3  of  the 
iron-wire  line  connected.  The  110  volts  was  obtained 
through  a  second  step-down  transformer.  Direct-cur- 
rent resistance  measurements  were  taken  by  means  of 


a  Wheatstone  bridge.     The  values  shown  by  the  curves 
are  an  average  of  the  tests  at  each  voltage. 

It  is  of  interest  to  note  that  the  alternating-current 
resistance  varies  with  the  load,  but  not  as  the  first 
power  of  the  load.  Two  reactances  were  worked  out 
as  shown  by  the  curves.  One  of  the  two  reactances  was 
calculated  from  the  alternating-current  resistance  and 
the  impedance.  Another  reactance  curve  was  worked 
out  from  the  direct-current  resistance  and  the  im- 
pedance. For  a  copper-wire  line  these  two  curves 
should  be  practically  the  same,  but  for  the  iron-wire 
line  there  is  a  large  difference,  as  shown  by  the  curves, 
which  are  labeled  to  show  how  they  were  derived.  The 
power-factor  curve,  which  is  not  shown,  developed 
points  of  interest.  It  showed  that  the  power  factor  of 
the  line  at  0.5  amp.  was  91  per  cent;  at  4  amp.  88  per 
cent  and  at  8  amp.  90  per  cent.  As  carefully  checked 
instruments  were  used  and  tests  were  made  with  due 
regard  to  accuracy,  it  is  considered  that  these  values 
represent  actual  conditions.  These  tests  were  made  by 
J.  O.  Hardin,  engineer  of  construction,  and  E.  P.  Peck, 
superintendent  department  of  tests  and  repairs  of  the 
Georgia  Railway  &  Power  Company. 

Operation  of  an  Iron-Wire  Line  Serving  Small  Town 
from  Station  of  Monmouth  (III.)  Public  Service 
Company. 

The  Monmouth  (111.)  Public  Service  Company  oper- 
ates a  three-phase,  13,200-volt,  iron-wire  line  about 
twelve  miles  long  to  furnish  energy  to  the  village  of 
Roseville,  111.,  from  its  Monmouth  station.  The  line  is 
constructed  with  No.  6  E.  B.  B.  iron  wire.  The  peak 
load  of  Roseville,  a  village  of  880  people,  is  about  30 
kw.  The  regulation  of  the  line  is  satisfactory  without 
the  use  of  a  night  feeder  regulator. 

Use  of  Iron  Wire  by  Public  Service  Company  of  North- 
ern Illinois. 

The  Public  Service  Company  of  Northern  Illinois 
about  two  years  ago  began  to  experiment  in  its  Wau- 
kegan  district  with  the  use  of  iron  wire  on  the  "fag" 
ends  of  lines  carrying  light  loads.  About  forty  cus- 
tomers are  now  receiving  service  over  iron  wire  lines 
built  of  No.  8  wire  strung  on  25-ft.  or  30-ft.  poles. 

The  principal  place  in  which  the  use  of  iron  wire  has 
been  found  advantageous  is  on  the  premises  of  a  cus- 
tomer, who,  owing  to  the  fact  that  his  residence  is  an 
isolated  one,  standing  several  hundred  feet  from  the 
highway,  must  himself  pay  for  the  line  extension.  Here 
the  substitution  of  No.  8  iron  wire  primaries  has  re- 
lieved the  customer  of  a  large  portion  of  the  expense 
called  for  by  using  copper,  and  does  not  interfere  with 
the  quality  of  service  since  his  load  as  a  rule  will  not 
exceed  1  kw.  From  the  point  where  the  2300-volt  pri- 
mary lines  end  in  a  step-down  transformer  to  the  cus- 
tomer's house,  a  copper  wire  drop  is  strung  as  in  ordi- 
nary practice.  Besides  using  this  type  of  construction 
on  customers'  premises,  the  company  has  lately  been 
trying  it  on  lines  along  highways. 

The  company's  engineers  realize  that  a  possible 
weakness  in  this  type  of  construction  may  develop  at 
the  junctions  of  the  copper  wires  and  the  iron  wires, 
due  to  local  electrolytic  action  between  the  two  dis- 
similar metals.  As  a  rule,  however,  these  joints  are  not 
under  line  tension,  and  they  are  always  protected  from 
water  by  the  liberal  use  of  friction  tape.  To  date  no 
trouble  from  this  source  has  developed. 

Alternating  Current  Resistance  of  Iron-Wire  Lines 
Operated  by  Texas  Power  &  Light  Company. 

The  curve  in  Fig.  5  shows  the  effective  resistance  of 
9/32-in.  seven-strand  steel  cable  when  carrying  various 
60-cycle  currents  as  derived  from  tests  on  two  three- 
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in..     5       ILTERNATING     CURRENT    RESISTANCE    FOR    9/32-IN. 
7-STRAND   E.    B.    B.    STEEL   LINE 

rent  in  the  loop.  The  lines  mentioned  extend  in  two 
directions  from  the  Eddy  (Tex.)  substation  of  the 
Texas  Tower  and  Light  Company  and  are  operated  at 
22.000  volts. 

Iron-Wire  Lines  Operated  by  Nebraska  Gas  &  Electric 
Company,  Onmfia,  Neb. 

The  Nebraska  Gas  &  Electric  Company,  Omaha,  Neb., 
operates  three  iron-wire  transmission  lines.  One  of 
these  lines  is  seven  miles  long  and  extends  from  Holmes- 
ville  to  Wymore,  Neb.  Another  line,  twenty-eight  miles 
long,  extends  from  Norfolk  to  Tilden,  Neb.  Although 
the  latter  line  has  never  been  operated  up  to  the  ca- 
pacity of  the  conductors,  its  performance  has  been  satis- 
factory. The  sizes  of  iron  wire  used  are  7/16  in., 
•s  in.  and  5/16  in.  The  line  is  two-conductor,  trans- 
posed every  two  miles  and  carried  on  30-ft.  wood  poles 
spaced  125  ft.  The  operating  voltage  is  16,500  and  the 
average  load  70  kw.  The  third  line  extends  from  Oak- 
land, Iowa,  to  Avoca,  Iowa,  a  distance  of  fourteen  miles. 
This  line  was  built  in  the  fall  of  1915,  and,  since  being 
placed  in  operation,  has  been  subject  to  greater  static 
disturbances  than  copper  lines  operated.  Investiga- 
tions are  now  being  made  to  determine  the  causes,  con- 
sidering the  country  through  which  the  lines  pass,  since 
another  short  copper  line  also  shows  similar  disturb- 
ance but  extends  through  a  somewhat  different  type  of 
country. 

Use  of  Iron-Wire  Lines  to  Serve  Irrigation  Motors  by 
Pacific  Power  &  Light  Company,  Portland,  Ore. 

To  minimize  the  cost  of  providing  circuits  over  which 
to  supply  energy  to  irrigation  motors  in  sparsely-settled 
districts,  the  Pacific  Power  &  Light  Company  has  in  a 
number  of  cases  made  use  of  No.  8  copper-clad  wire  and 
No.  8  iron  wire.  The  former  was  used  for  the  reason 
that  it  was  under  normal  copper  prices — that  is,  about 
one-third  cheaper  than  copper  wire.  The  experience  of 
this  company  has  shown,  however,  that  future  growth 
must  be  taken  into  consideration  before  adopting  such 
construction  since  in  many  cases  the  load  may  grow 
to  such  proportions  that  the  voltage  drop  in  the  copper- 
clad  steel  lines  will  be  excessive.  On  short  6600-volt 
tap-offs,  branch  lines  and  other  circuits  where  the  load 
is  light,  the  company  has  not  experienced  any  trouble 
with  the  No.  8  iron  wire  construction  due  to  excessive 
voltage  drop. 


i  rienct   Willi  ths  Ui€  <>)  Iron  Wirt  Branch  Lines  by  \ 
Southern  California  Edison  Company* 

In   the  past    tin-  Soul  linn  California   Kdison  Company 

hus  u  ed  'i"M  wire  rather  extensively  on  .short  branch  • 
nil  nits  for   I  1,000-volt  service,  where  Ui«'  distance  did 
not   exceed  a  mile  and  the  load  not    more  than  50  kw.     It 

has  been  found,  however,  that  their  air  certain  operat- 
ing troubles  that  can  be  traced  to  the  use  of  this  con 

struct  ion,  ami  it  has  therefore  been  discontinued.  The 
main  objection  is  that  often  what  would  be  expected  to 
he  only  a  branch  circuit  at  the  time  of  construction 
would  soon  develop  into  a  main  line,  so  that  the  cost 
of  changing  the  iron  wire  under  normal  prices  of  cop- 
per to  the  proper  size  of  copper  conductor  would  far  ex- 
ceed the  interest  saved  on  the  copper  wire  which  would 
have  been  installed  at  the  beginning.  Also,  where  iron 
wire  has  been  connected  to  a  system  of  large  capacity 
a  number  of  cases  have  developed  where  due  to  short- 
circuits  near  the  end  of  the  iron-wire  line  caused  by 
trees  blowing  into  the  line  or  other  causes,  the  rush 
of  current  would  be  enough  to  thoroughly  anneal  the 
wire  and  often  drop  it  to  the  ground  at  a  number  of 
places  before  the  main  circuit  breaker  would  release. 

Results  of  Tests  on  No.  6  B.W.G-BB.  Galvanized-Iron 
Wire  Line  Operated  at  60,000  Volts  by  Pacific  Gas 
&  Electric  Company. 

The  data  of  the  accompanying  table  shows  results  of 
a  test  on  a  three-phase,  60-cycle,  No.  6  B.W.G.-B.B. 
(41,209  circ.  mil)  iron-wire  transmission  line  operated 
at  60,000  volts  by  the  Pacific  Gas  &  Electric  Company 
of  San  Francisco,  Cal.  The  conductors  are  spaced  on  a 
7-ft.  triangle  with  the  neutral  4  ft.  from  the  conductors. 
The  values  in  the  table  are  based  on  1000  ft.  of  single 
conductor. 

Reactance  Impedance 
Ohmic         Eft.          Skin  Effect            Ohms  Ohms 

Amp,         Res.  Res.  Coefficient         to  Neutral  to  Neutral 

7.2  1.96  3.54  1.8  1.80  3.97 

12.2  1.96  3.94  2.0  1.83  4.34 

22.3  1.96  3.80  1.9  1.90  4.24 

Reasons  Why  Cumberland  County  Power  &  Light  Com- 
pany, Portland,  Maine,  Has  Not  Considered  Use  of 
Iron  Wire  Practicable. 

Owing  to  the  soaring  prices  of  copper  the  Cumber- 
land County  Power  &  Light  Company  at  one  time  con- 
sidered temporary  use  of  iron  wire  on  a  20-mile,  66,000- 
volt  transmission  line  for  transmitting  3000  kw.  be- 
tween one  of  its  stations  and  a  new  development.  Real- 
izing that  there  would  be  no  market  for  second-hand 
iron  wire,  seven-strand,  7/16-in.  galvanized-iron  guy 
wire  was  the  only  size  considered,  it  being  contemplated 
that  when  the  price  of  copper  did  drop  to  a  value  where 
it  would  be  advisable  to  replace  the  iron  wire  with 
copper,  the  iron  wire  could  be  used  for  maintenance 
purposes.  However,  it  was  concluded  that  a  bank  of 
transformers  which  would  not  have  been  necessitated 
for  five  or  six  years  later  would  be  required.  This  and 
the  fact  that  the  first  investment,  probably  $7000  or 
$8000  for  wire,  and  the  yearly  fixed  charges  would  have 
made  the  iron-wire  construction  more  expensive  than 
copper  without  giving  any  corresponding  advantages, 
caused  the  company  to  give  up  the  idea.  If  the  perma- 
nent use  of  iron  wire  had  been  considered  practicable 
the  tower  spacing  might  have  been  changed  to  make 
the  construction  economical  in  the  long  run.  However, 
in  view  of  the  considerable  increase  in  amount  of  power 
which  would  have  to  be  transmitted  over  the  line  ulti- 
mately, iron  wire  could  not  be  considered  for  perma- 
nent usage.  Several  other  cases  where  iron  wire  might 
have  been  used  have  come  to  the  attention  of  the  com- 
pany, but  each  time  it  has  been  concluded  that  it  would 
not  be  advisable  for  the  reasons  mentioned. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Fuse-Changing   Stick   Used  by  Georgia 

Railway  &  Power  Company 

Because  of  the  construction  of  most  high-tension 
fuse-changing  devices,  it  is  impossible  to  remove  a  fuse 
from  its  clips  without  the  aid  of  an  auxiliary  stick  used 
to  prevent  the  fuse  from  falling  out  of  the  jaws.  Fur- 
thermore, when  inserting  a  fuse,  it  must  usually  be  at- 
tached to  the  jaws  with  tape  so  that  it  will  not  fall  out 
during  the  operation.  This  method  has  the  objection 
that  the  tape  must  be  cut  after  the  fuse  is  in  place  to 
permit  withdrawing  the  fuse  changer.  To  avoid  such 
inconveniences,  the  department  of  tests  and  repairs  of 
the   Georgia    Railway    &    Power    Company,    under   the 
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FIG.   1 — CONSTRUCTION  OF  JAW  ON  FUSE-CHANGING  STICK 

direction  of  E.  P.  Peck,  has  developed  a  fuse-changing 
device  which  can  be  used  even  when  fuses  are  not  easily 
accessible.  It  consists  of  a  remodeled  casting  from  a 
General  Electric  fuse  changer  attached  to  the  end  of 
5-ft.  hickory  handle  1  in.  in  diameter.  The  hickory  was 
dried  in  a  bake  oven,  painted  with  air-drying  varnish, 
and  then  baked  again  to  harden  the  varnish.  As  shown 
by  the  accompanying  drawing,  the  casting  was  cut  and 
rebrazed  so  that  the  fuse-holding  jaws  are  at  45  deg. 
with  the  handle.  Setting  them  at  this  angle  has  made 
it  convenient  to  slip  the  jaws  over  a  fuse  without  stand- 
ing directly  in  front  of  it.  To  hold  the  fuse  in  the  jaws 
a  pivoted  finger  was  attached  to  the  casting.  The  finger 
can  be  moved  to  cover  or  uncover  the  opening  in  the 
jaws  by  means  of  a  string  attached  as  shown  and  run 
through  screw  eyes  on  the  casting  and  at  one  end  of  the 


handle.  A  spring  holds  the  finger  in  either  extreme 
position  so  that  the  operator  does  not  have  to  maintain 
tension  on  the  string.  Being  strongly  constructed  and 
equipped  as  described,  there  is  no  chance  of  the  fuse 
falling  out  of  the  jaws.  Furthermore,  the  long  handle 
permits  the  operator  to  stand  several  feet  from  the 
high-voltage  equipment,  thus  eliminating  practically 
all  hazard  in  changing  fuses. 


Use   of   Motorcycles   by   Meter  Departments 

of  Roanoke  and  Lynchburg   Companies 

For  handling  trouble  calls  and  installing  meters  the 
meter  departments  of  the  Roanoke  (Va.)  Railway  & 
Electric  Company  and  the  Lynchburg  (Va.)  Traction  & 
Light  Company  now  use  motorcycles  with  a  side-car  at- 
tachment  as   shown   in  the   accompanying   illustration. 
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MOTORCYCLE  EQUIPPED  FOR  USE  BY  METERMAN 

Since  these  machines  have  been  in  use  by  the  men  who 
set  and  remove  meters  a  prompter  trouble  service  and 
new-connection  service  has  been  possible  according  to 
John  W.  Hancock,  general  manager  of  both  companies. 
Mr.  Hancock  also  states  that  fewer  men  are  required  to 
handle  the  work  when  using  the  machines.  In  Roanoke, 
for  instance,  one  man  now  installs  and  removes  all 
meters  while  two  were  formerly  required. 


FIG.   2 — METHOD   OF   USING   FUSE-CHANGING   DEVICE 


How  Placing  Regulator  Between  Delivery  End 

of  Line  and  Station  Improved  Voltage 

Conditions 

The  load  on  one  of  the  13,200-volt  suburban  lines 
radiating  from  a  Middle  West  city  recently  became  so 
large  that  the  voltage  on  the  delivery  end  dropped  con- 
siderably below  the  no-load  voltage  during  peak  loads. 
Since  the  contracts  for  service  did  not  permit  a  varia- 
tion of  more  than  2  per  cent  above  or  below  normal 
voltage,  it  became  necessary  to  devise  means  of  remedy- 
ing the  trouble.  Substitution  of  larger  conductors  for 
those  in  use  or  raising  the  transmission  voltage  was 
out  of  the  question  because  of  the  expense  and  delay 
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Incidental  to  installing  t  h«-  neci  equipment.   About 

tin-  mils  thing  •' '"  ,u  do  ni  to  install  voltage  regula 
i  onditions  were  therefore    tudied  to  determine 
ix.u    manj    regulators   would   !»•   required,   what    their 
tiga  should  be,  and  where  they  should  be  placed.     A 
urvej   of  tin-  pressures  at  different   points  along  the 
line  during  peak  load  showed  conditions  similar  to  tl 
indicated  by  the  accompanying  chart.     Since  by  con 
trad   -  per  cent   deviation   from  normal  voltage  was 
allowed,  it  was  decided  that  onlj  one  regulator,  with  a 
maximum  range  of  i  per  cent  norma]  voltage,  would  be 
required  if  placed  at  the  poinl  marked  .1  on  the  accom- 
pany  diagram.     This  would  boost  the  voltage  at  A  4 


"  h'ne 


Lo.: 
Connect 

glOT 

.  CSfe,  '  .13.  700/6600  H>/t  Trans  formers 


■ 


■ 
0  A 


VOl  I  U.K.   CONDITIONS  EXISTING  BEFORE  AND  AFTER   INSTALLING 
REGULATOR 

Line  0-IH-&,  shows  the  percentage  of  normal  voltage  existing 
at  different  points  along  the  line  during  peak  loads  before  the 
regulator  was  installed.  Lines  0-au  a,-B  indicate  the  condition 
which  existed  after  the  regulator  was  in  operation.  Instead  of 
nous  ranging  from  zero  to  4  per  cent  below  nominal,  only 
zero  to  '2  per  cent  exists  with  the  regulator  in  circuit. 

per  cent  during  peak  loads,  making  the  actual  voltage 
at  A  2  per  cent  above  normal  and  at  B  exactly  normal. 
With  this  arrangement  the  voltage  at  every  point  along 
the  line  is  maintained  within  the  permissible  limit. 

Since  no  13,200-volt  regulators  were  kept  in  stock 
by  the  company,  and  since  it  could  not  wait  for  the 
delivery  of  such  apparatus  from  manufacturers,  it 
was  decided  to  adapt  6600-volt  regulators  which  were  in 
stock  to  the  service.  This  was  done  by  connecting 
13,200  6600-volt  transformers  across  the  line  at  the 
place  selected  for  the  regulator  and  joining  the  higher 
voltage  transformer  terminals  with  one  element  of  the 
voltage  regulator.  The  other  regulator  element  was  con- 
nected as  usual  in  series  with  the  line. 


Boiler-room  Load  Indicator  Operated  by- 
Turbine  Governors 

To  enable  firemen  at  the  station  of  the  Massillon  Gas 
&  Electric  Company,  Massillon,  Ohio,  to  handle  the  load 
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CONNECTIONS   OF   LOAD-INDICATING    LAMP   BANK   TO   GOVERNOR- 
OPERATED  MECHANISMS  OF  THREE  TURBINES. 

on  boilers  in  accordance  with  the  fluctuating  steel-mill 
load  carried  by  this  company  an  automatic  load  indi- 
cator is  employed  in  the  boiler  room.  It  consists  of 
three  rows  of  ten  lamps  each,  one  terminal  of  each  lamp 
being  connected  with  the  positive  side  of  the  energy- 


Btipply  source.  The  remaining  terminals  arc  connected 
;it  contacl  panel.,  mi  three  turbine  governors,  only  lamps 
of  tin-    .inn ■  row  being  connected  with  the  same  panel. 

Attached   to   I  he  governor   shall    ami  connected   with    the 

negative  Bide  of  the  supply  circuit  is  a  copper  brush 

arranged    so   that    it   slides   over   the  contacts  connected 

with  the  lamp  bank.    As  the  load  varies  and  the  turbine 

governor  moves  up  or  down  it  causes  the  brush  to  touch 
a  certain  contact  lighting  the  corresponding  lamp. 
When  calibrated  the  lamp  bank  indicates  to  the  firemen 
the  load  on  each   turbine  as  well  as  the  total   load. 


A  Method  for  Supporting  Sectionalizing  Taps 

on  Heavy  Feeder  Lines 

By  G.  H.  McKelway 

In  the  issue  of  the  Electrical  World  dated  April  17, 
1915,  there  was  described  and  illustrated  a  method  used 
by  an  Indiana  lighting  and  railway  company  for  sup- 
porting sectionalizing  taps  on  heavy  feeders.  In  this 
method  the  legs  leading  from  the  feeder  to  the  switch 
were  supported  from  a  short  cross-arm,  attached  to  the 


A    CONSTRUCTION    THAT    SECURELY    HOLDS    WIRES    BETWEEN 
FEEDERS  AND  SWITCH  BOX  ON  A  POLE 

pole  at  right  angles  to  the  line  arm  and  considerably 
lower,  by  short  hangers  presumably  made  of  galvanized- 
iron  span  wire  and  held  to  the  feeder  legs  by  means  of 
clamps  and  to  the  cross-arm  by  eye  bolts  passing 
through  the  arm.  The  legs  were  insulated  from  the  arm 
by  means  of  wooden  strain  insulators. 

The  accompanying  illustration  shows  an  arrangement 
used  by  an  Eastern  railway  which  appears  to  the  writer 
to  be  an  improvement  upon  the  method  previously  de- 
scribed. It  will  be  noticed  that,  instead  of  a  single  arm 
attached  to  the  pole,  three  arms  have  been  so  placed,  and 
by  their  use  a  much  neater-appearing  layout  has  been 
made  than  that  illustrated  a  year  ago.  There  is  not 
the  opportunity  for  too  much  slack  being  left  in  the 
legs,  for  the  wires  remain  close  to  the  pole  the  entire 
way  down  from  the  feeder  to  the  switch  box. 
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In  the  sketch  accompanying  the  previous  article  both 
legs  from  the  feeder  were  shown  entering  the  box  from 
the  bottom,  while  here  both  enter  near  the  top  and  just 
over  the  door.  The  first  plan  necessitates  one  of  the 
wires  being  brought  up  to  the  upper  terminal  of  the 
switch  inside  of  the  box  and  close  to  the  switch  blade, 
requiring  a  larger  box  and  more  wire  than  with  the 
method  shown  in  the  accompanying  illustration.  If 
proper  drip  loops  are  made  in  the  wires  where  they  en- 
ter the  box  they  should  be  just  as  safe  from  trouble  due 
to  moisture  as  if  they  came  in  at  the  bottom,  while  the 
appearance  is  much  improved  by  bringing  both  in  at 
the  top. 

In  a  modification  of  the  method  just  described  the 
wires  are  attached  to  the  arms  by  means  of  porcelain 
spool  insulators  held  in  place  by  lag  screws.  This  makes 
just  as  safe  a  construction,  but  not  quite  so  neat  a  one, 
as  when  the  wires  pass  through  holes  drilled  in  the 
arms.  Again,  instead  of  having  the  leads  to  the  ter- 
minals pass  into  the  box  either  at  the  top  or  the  bottom 
of  it,  they  are  sometimes  made  to  enter  through  holes 
bored  in  the  sides  of  the  box  just  opposite  to  the  location 
of  the  switch  lugs.  In  this  plan  the  wires  are  attached 
to  the  side  of  the  box  just  outside  of  the  hole  by  the  use 
of  spool  insulators,  and  the  wires  passing  around  these 
insulators  are  in  that  way  provided  with  the  necessary 
drip  loops  to  keep  water  from  entering  the  switch  box. 
This  allows  of  the  use  of  the  smallest  possible  box  as 
the  wires  are  not  inside  of  it  except  immediately  at  the 
terminals. 


Method  of  Erecting  and  Equipping  Heavy- 
Street  Lighting  Posts 
The  methods  of  erecting  and  equipping  lamp-posts 
for  the  demonstration  installation  in  Milwaukee,  de- 
scribed in  the  March  18  issue  of  the  ELECTRICAL  WORLD, 
are  indicated  in  accompanying  illustrations.  The  poles 
were  delivered  on  trucks,  from  which  they  were  unloaded 
and  erected  by  the  portable  derrick  shown  in  Fig.  1. 
This  derrick  consists  of  a  jib  about  25  ft.  long  hinged 
at  the  lower  end  to  a  vertically  pivoted  timber  suspended 
from  a  tripod  attached  to  the  truck  frame.    To  convey 


FIG.  1 — PORTABLE  DERRICK  BEING  USED  TO  ERECT  LAMP-POST 

the  stress  imposed  by  the  tripod  legs  to  the  ground 
without  straining  the  truck  frame  more  than  necessary, 
the  tripod  was  attached  to  the  truck  so  that  one  leg  rests 
on  the  frame  near  the  front-axle  pivot  and  the  other 
two  next  to  the  ends  of  the  rear  axle.    Between  a  point 


about  two-thirds  out  on  the  jib  and  the  top  of  the  tripod 
were  connected  blocks  and  tackle  the  free  end  of  which 
passes  through  a  pulley  near  the  jib  hinge  and  finally 
around  the  drum  of  a  hand-operated  winch.  This  equip- 
ment is  used  for  adjusting  the  angle  at  which  the  jib 
was  held.  Since  the  jib-holding  tackle  produces  an  up- 
ward stress,  guy  cables  and  turnbuckles  were  used  to 
transmit  the  stress  from  the  top  of  the  tripod  to  the 
wagon  frame. 

The  tackle  for  hoisting  and  lowering  the  lamp-posts 
into  their  bases,  is  attached  to  the  free  end  of  the  jib 
and  passes  through  a  pulley  near  the  base  and  thence 
around  the  drum  of  the  hand  winch.  Auxiliary  blocks 
and  tackle  were  sometimes  connected  between  the  jib 
head  and  a  point  on  the  lamp-post  between  the  top  and 
the  main  tackle  attachment  to  facilitate  lifting  the  poles 
off  the  trucks  and  relieve  the  severe  stresses  which  would 
have  been  caused  in  the  pole  by  supporting  it  at  only 
one  point. 


FIGS.  2  AND  3 — EXTENSIBLE  PLATFORM  LADDER  AND  METHOD  OF 
HOISTING  LAMP-POST  FIXTURES 

In  Fig.  2  is  a  pole  which  has  been  set  in  its  cylindri- 
cal-shaped concrete  base,  grouted  in  place,  and  the  lamp 
circuit  connected  with  the  underground  circuit  through 
an  axial  conduit  ready  for  attaching  the  lamp  fixture. 
The  platform  at  the  top  of  the  ladder  is  securely  at- 
tached thereto  so  that  both  may  be  moved  as  a  unit  from 
one  pole  to  another.  Being  extensible,  the  ladder  can  be 
used  on  different-height  poles. 

Since  the  fixtures  were  too  heavy  for  men,  unaided  by 
mechanical  means,  to  lift  in  place,  the  arrangement 
shown  in  Fig.  3  was  used.  The  apparatus  includes  a 
straight  piece  of  pipe  clamped  vertically  to  the  poLe  in 
two  places  as  shown,  so  that  it  extends  several  feet 
above  the  head  of  the  lamp-post.  At  the  top  of  the  pipe 
is  attached  a  bracket  from  which  the  block  and  tackle 
for  hoisting  the  lamp  fixture  are  supported.  The  instal- 
lation of  these  units  was  performed  by  the  Langstadt  & 
Meyer  Construction  &  Supply  Company,  Appleton,  Wis. 


Pole  Test  Stations  for  Voltage  Surveys 

To  provide  means  of  ascertaining  whether  proper 
voltages  are  being  maintained  at  various  points  on  its 
distribution  system,  the  Philadelphia  Electric  Company 
has  connected  the  secondary  terminals  of  each  distribut- 
ing transformer  installed  on  poles  with  a  plug  receptacle 
that  may  be  readily  joined  with  a  portable  voltmeter 
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when  voltage  reading!  ere  deeired.     Each  receptacli 

hed  aboul  B  ft,  above  tin*  base  of  t h«-  pole  on  which 
the  •  i        mounted  bo  that   it   \\  ill  be  out  of 

1  ol  unauthorli  ed  persona.    In  order  thai  h 
win  nut   in-  Inconvenienced  by  tins  location,  however, 
:  one  la  provided  with  ■  teleecoping  rod  with  >  clip 
mi  one  end  In  which  the  voltmeter  terminal  plug  may  be 
clamped  to  Insert   it   In  the  receptacle.    Tlie  tesl  cir 
cults,  which  consist  of  No,  ii  wires,  are  fused  a1  the 
transformer  end  and  protected  by  conduit,    The  recep 
tacles  are   inclosed   in  weatherproof  coverings.     Thus 

the    installation    is    made    inconspicuous,    the   danger    of 

transformer  short  circuit  minimized,  and  operations  of 
linemen   uninterfered  with.     Furthermore,  consumers 

arc  not  annoyed  by  inspectors  taking  voltage  readings 
in  their  homes  as  is  done  by  some  companies  when 
answering  complaints  or  making  voltage  surveys.  It 
may  be  pointed  out,  however,  that  when  consumers  in- 
sist   on    having   the   voltage    measured   at   their   sockets 

the  Philadelphia  company  employs  small  flat-fiber  plugs, 
which  may  be  inserted  in  any  lamp  socket  without  re- 
moving the  glassware. 


How  to  Determine  the  Amount  That  Can  Be 

Economically  Spent  for  Remedying 

Plant  Defects 

It  is  usually  an  easy  matter  to  ascertain  whether 
blow-off  valves  are  leaking,  or  how  much  scale  is  on 
boiler  tubes,  or  how  many  feet  of  steam  pipe  are  un- 
covered, but  it  is  not  so  simple  to  determine  how  much 
can  be  spent  to  remedy  these  defects.  While  computa- 
tions based  on  exact  local  conditions  are  the  most  accu- 
rate method  of  analyzing  the  latter,  fairy  reliable  esti- 
mates can  be  made  of  losses  resulting  from  the  above- 
mentioned  causes  by  means  of  information  in  the  form 
of  curves  such  as  are  here  reproduced  and  were  pre- 
sented by  Charles  Brossmann,  consulting  engineer,  at  a 
convention  in  Indianapolis,  Ind.  With  the  value  of  the 
losses  known  it  involves  only  good  economic  judgment 
to  determine  how  much  can  be  spent  for  improvements. 


in   tons   of  COal   a  day   and    ',  s    in.  of  scale   on   the   boiler 

tubes,  the  loss  would  be  $1,000  a  year,  to  say  nothing 
about  the  decreased  ability  of  the  boiler  to  carry  over- 
loads. 

Ileal  lOBfl  from  Uncovered  steam  pipes  is  also  larger 
than  many  operators  may  believe.  For  instance,  as- 
sume that  a  plant  operates  with  coal  containing  1  .'5,000 
K.l.u.  and  costing  $1.75  a  ton,  a  boiler  and  grate  effi- 
ciency  of  60   per  cent,   and   a   steam   pressure  of   125   lb. 


600         500         400         300 

Total  Costin  Dollars  per  Year 
Multiply  these  Amounts  byQSSlforactut 
Saving  Using  I  ''Covering  65*  Magnesia 


200         £50 
Length  of  Pipe  in  Feet 


FIG.  2 — CHART  SHOWING  LOSSES  CAUSED  BY  UNCOVERED  STEAM 

PIPES 

Then,  according  to  the  curves,  200  ft.  of  uncovered  6-in. 
steam  pipe  will  radiate  enough  heat  in  one  year  of  six 
days  per  week  to  cause  a  loss  of  $180,  of  which  85  per 
cent  can  be  saved  by  covering  the  pipes  with  a  1-in. 
jacket  of  magnesia. 

Correction  of  some  defects  produce  such  large  bene- 
fits that  it  is  advisable  to  consider  them  irrespective  of 
the  expense  of  making  them.  In  this  class  may  fall  the 
sealing  of  boiler  settings  and  baffles  to  prevent  air  leak- 
age and  the  short-circuiting  of  furnace  gases,  removing 
soot  and  ashes  from  the  boiler  tubes  and  breeching  to 
facilitate  transfer  of  heat  and  improve  draft,  cleaning 
feedwater  heaters  to  insure  efficient  operation  and  the 
like.     Faulty  methods   of  operation  are  frequently  as 


•  2050  °-p 


•■250  <*> 


»  £50  ^  _  Al^* 


00  fcOOflOO  900,000  L20Q.OOO 

Wa+er  Loss  in  Gallons  per  Month 


FIG.     1 — GRAPHICAL    REPRESENTATION     OF     DOSSES     CAUSED    BY 
LEAKY  BLOW-OFF  VALVES 

It  may  be  pointed  out  in  connection  with  the 
curves  shown  that,  at  a  steam  pressure  of  150  lb.  and 
with  coal  costing  $2  a  ton,  water  costing  5  cents  per 
1000  gal.,  and  a  blow-off  valve  with  a  }4-in.  leak,  the 
loss  due  to  coal  and  water  per  year  is  $1,250.  Several 
such  leaks,  it  can  be  seen,  would  cause  a  loss  compara- 
ble with  many  officials'  salaries.  Again,  with  coal  at 
the  same  price,  a  load  which  requires  a  consumption  of 


2500        2000         1500        (000  500 

Total  Loss  per  Yearof  320  Days 

Dollars 


100  150  200         250 

Price  of  Coal  per  Ton 
Dollars 


FIG.  3- 


-LOSSES  PRODUCED  BY  DIFFERENT  THICKNESSES  OF  SCALE 
ON  BOILER  TUBES 


much  the  cause  of  poor  plant  economy  as  defects  in 
apparatus.  For  instance,  excessive  air  leakage  may  be 
caused  by  regulating  the  draft  by  fire  doors  instead  of 
ash  doors,  and  steam  and  consequently  coal  may  be 
wasted  by  improperly  set  safety  valves.  Also,  maintain- 
ing the  proper  thickness  of  fuel  on  the  grates  as- 
sists in  minimizing  the  amount  of  heat  lost  up  the 
chimney. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


A  Dealer's  House-to-House  Appliance 
Campaign 

How  the  Louisville  Central -Station  Company,  Which  Does  Not 

Handle  Merchandise,  Is  Putting  Electric  Irons  and  Toasters 

on  Its  Lines  with  the  Help  of  the  Dealer's  Sales  Crew 

By  Robert  Montgomery 

Manager  Commercial  Department,  Louisville  (Ky. )  Gas  &  Electric 

Company 

There  is  some  diversity  of  opinion  among  central- 
station  managers  as  to  whether  an  electric-service  com- 
pany should  sell  appliances  or  whether  it  should  leave 
that  business  to  the  dealers.  Certain  central-station 
managers  argue  that  appliance  dealers  cannot  success- 
fully sell  appliances  or  successfully  conduct  appliance- 
sales  campaigns.  The  campaign  now  being  conducted 
in  Louisville  by  the  Tafel  Electric  Company  shows  con- 
clusively, however,  that  when  a  dealer  launches  a  cam- 
paign along  intelligent  lines  and  receives  the  co-opera- 
tion of  the  central  station  he  is  bound  to  be  successful. 

In  general  the  plan  for  operating  the  campaign  re- 
ferred to  was  worked  out  as  follows:  The  Louisville 
Gas  &  Electric  Company  agreed  to  co-operate  with  the 
Tafel  Electric  Company  in  every  way  possible,  provided 
the  Tafel  company  would  maintain  a  soliciting  force  of 
not  less  than  nine  house-to-house  canvassers,  to  be  paid 
on  the  following  commission  schedule:  Each  man  to 
receive  a  salary  of  $6  per  week  plus  a  commission  of  25 
cents  per  iron  for  the  first  twenty-four  irons  sold  per 
week,  and  50  cents  per  iron  for  all  sold  in  excess  of 
twenty-four  irons  per  week.  Under  the  terms  of  the 
arrangement  the  Tafel  company  guaranteed  to  solicit 
every  domestic  electric  consumer  connected  to  the  Louis- 
ville Gas  &  Electric  Company's  lines. 

Preparing  for  the  Campaign 

In  Louisville  we  have  about  24,000  residence  electric 

customers.     Before  this  campaign  started  there  were 

over  9000  electric  irons  in  use.    At  the  beginning  of  the 

campaign  our  company  made  up  a  list  of  the  names  and 
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addresses  of  these  24,000  residence  lighting  consumers. 
The  name  and  address  of  each  customer  was  typewritten 
on  a  card,  and  these  cards  were  numbered  with  a  num- 
bering machine  to  insure  their  being  kept  in  proper 
order  in  the  file. 

After  the  sales  staff  of  the  Tafel  company  had  been 


■ 

CUSTOMER  CARD 

Has  Iron 

INTERESTED 
IN 

WHEN 

Sold  for  Cash 

Sold  on  Payment 

Wants  Scout 

Address 
Telephone  No. 

Could  not  see 

Call  later 

Salesman                                                                      ,  No. 

Did  not  want 

ON  CARDS  LIKE  THIS  THE  NAMES  OF  ALL  OF  THE  CUSTOMERS 
OF  THE  LOUISVILLE  GAS  &  ELECTRIC  COMPANY  WERE  TRAN- 
SCRIBED. THE  CARDS  WERE  NUMBERED  CONSECUTIVELY  BY 
MACHINE    AND    WERE    USED    BY    THE    SALESMEN    AS    GUIDES 

organized  the  city  was  divided  into  nine  definite  sec- 
tions, each  man  being  assigned  to  a  district.  The  cards 
for  each  district  were  filed  separately. 

When  a  salesman  starts  out  in  the  morning  he  takes 
from  the  file  about  fifty  of  these  cards,  and  calls  on  the 
customers  in  the  order  in  which  they  were  numbered. 
This  procedure  gives  assurance  that  the  solicitor  will 
follow  the  route  of  the  company's  meter  readers,  saves 
many  steps,  and  enables  the  salesman  to  walk  up  to 
house  doors  and  call  the  occupants  by  name.  Each  solic- 
itor has  been  required  to  fill  out  completely  the  informa- 
tion asked  for  on  each  of  these  cards.    He  offers  a  West- 


STORE  OF  TAFEL  ELECTRIC  COMPANY  WHERE  TRAINED  SALESMEN 
GIVE  COURTEOUS  ATTENTION   TO  CUSTOMERS'   WANTS 


THE   CAMPAIGN    TEAM   OF   TAFEL  ELECTRIC   COMPANY   STARTING 
OUT  TO  CALL  ON  THE  HOUSEWIVES  OF  LOUISVILLE 
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THIS  CARD  REPR0D1  t  is  l  UK  CONTRACT  FORM  COVERING  THE 
BALI  OF  l  III-:  DEVICE,  THE  NUMBERS  ACROSS  THE  TOP  iniu- 
CATE  THE  DAY  OF  THE  month  wiikn  THE  CUSTOMER'S 
PA1  MENTS    FALL   DUE 

inghouse  electric  iron,  guaranteeing  the  heating  element 
for  life,  for  $:>  payable  50  cents  down  and  50  cents  a 
month,  or  (2.70  for  cash.  He  also  offers  a  turnover 
toaster  for  J?.").?;"),  on  terms  of  75  cents  down  and  50 
cents  a  month,  or  10  per  cent  off  for  cash. 

When  a  customer  will  not  place  an  order  for  an  iron 
the  solicitor  makes  an  effort  to  have  the  customer  sign 
an  orange-colored  card  requesting  that  an  iron  or  toaster 
be  sent  on  one  week's  free  trial.  If,  on  the  other  hand, 
the  customer  decides  to  place  an  order  directly  for 
either  of  the  foregoing  devices,  a  yellow  card  is  signed. 
The  figures  at  the  top  of  the  cards  represent  the  days 
of  the  month,  and  in  the  file  a  little  clip  is  attached  at 
the  top  of  the  card  indicating  the  day  of  the  month  upon 
which  the  customer's  payments  fall  due. 

By  using  this  card  system  it  is  necessary  for  the 
salesmen  to  call  on  every  customer,  a  procedure  which 
might  not  be  carried  out  otherwise,  for  when  calling  on 
every  house  is  not  compulsory  a  house-to-house  can- 
vasser often  passes  by  certain  houses  because  they  do 
not  look  like  good  "prospects." 

When  the  entire  city  has  been  thoroughly  covered  it 
is  the  intention  to  start  the  salesmen  over  the  same 
routes  again.  The  second  time,  however,  they  will  call 
on  only  such  customers  as  have  no  irons,  as  indicated 
by  the  customers'  cards,  which  will  be  filled  in  by  the 


men    during    their    previous    solicitation    of    the 
territory. 

Tin;  campaign  has  been  In  operation  since  Feb.  1. 

The  salesmen   made  practically  DO  sale     during  the  first. 

ten  days  they  were  out,  for  they  were  all  green  men  and 

a    week    Or    more    was    required    to    train    them    to   work 
intelligent  ly. 

A  i.i i  hi  Lesson  in  the  aim  01  "Approach" 

To  illustrate  the  difference  between  a  trained  can 
vasser  and  an  untrained  one,  attention  mighl  be  called 
to  the  increase  in  sales  that  was  obtained  by  merely 
correcting  the  salesmen's  approach  to  their  customers. 
During  the  first  ten  days  it  was  noticed  that  about  70 
per  cent  of  the  customers'  cards  that  were  turned  in  by 
the  salesmen  bore  the  notation  that  the  customer  had 
an  electric  iron.  Upon  investigation  it  was  found  that 
the  salesman  opened  the  conversation  with  his  "pros- 
pect" something  as  follows: 

"Good  morning.     Have  you  an  electric  iron?" 

The  prospect  naturally  said  "yes"  in  order  to  get  rid 
of  the  salesman.  When  the  salesman's  opening  conver- 
sation was  changed  to  something  like  the  following, 
however,  there  was  a  noticeable  decrease  in  the  number 
of  irons  reported  in  the  possession  of  the  customers 
and  a  big  increase  in  the  sales.  The  approved  form  of 
approach  now  is :  "Have  you  seen  this  new  electric  iron 
which  is  guaranteed  for  life?" 

In  the  first  month  of  the  campaign  the  nine  salesmen 
sold  733  irons  and  toasters.  About  30  per  cent  of  these 
were  disposed  of  for  cash.  The  Tafel  company  is  doing 
no  advertising  of  any  kind,  but  is  depending  entirely 
upon  solicitation  to  secure  this  business. 

The  Louisville  Gas  &  Electric  Company  has  a  large 
basement  under  its  office  building  where  the  commercial 
department  frequently  holds  meetings  of  its  employees, 
and  during  the  present  appliance  campaign  we  are  al- 
lowing the  Tafel  company  to  use  this  basement  to  hold 
meetings  of  its  crew  of  salesmen.  The  dealers'  salesmen 
meet  in  this  basement  every  morning  at  8  o'clock,  and 
are  coached  by  Mr.  Allen,  the  sales  manager  of  the  Tafel 
company.  The  comparative  results  produced  by  each 
man  daily  and  weekly  are  shown  on  a  large  blackboard, 
and  the  contest  has  naturally  aroused  considerable 
rivalry  among  the  men. 


ONE  OF  TWO  SHOW  WINDOWS  MAINTAINED  ON  THE  PRINCIPAL 
BUSINESS  STREET  OF  LOUISVILLE  DURING  THE  FIRST  THIRTY 
DAYS    OF    THE    SALE 

The  buildings  were  vacant  at  the  time  and  the  owner  of  the 
property,  realizing-  that  a  tenant  could  be  found  more  readilv  for 
the  building  if  the  windows  were  lighted,  allowed  the  Tafel  Electric 
Company  to  use  them  free  of  charge. 


How  Advertising  Matter  Inclosed  with  Monthly- 
Lighting  Bills  Helped  Sell  800 
Vacuum  Cleaners 

The  Portland  (Ore.)  Railway,  Light  &  Power  Com- 
pany has  just  completed  a  series  of  three  six-week  cam- 
paigns for  the  sale  of  vacuum  cleaners,  which  were  car- 
ried on  almost  exclusively  by  aid  of  circular  matter 
inclosed  with  the  customers'  lighting  bills.  This  plan, 
which  did  not  even  involve  outlay  for  postage,  put  on 
the  company's  lines  new  business  totalling  960  kw.,  most 
of  which  is  classified  under  the  4-cent  lighting  rate. 

The  plan  was  to  describe  several  combinations  in- 
volving vacuum  cleaners,  iron,  toaster,  percolator,  etc., 
with  the  announcement  that  by  a  special  arrangement 
with  the  manufacturers  the  groups  could  be  sold  to  the 
customers  for  a  limited  time  at  $39.  The  several  items 
and  combinations  were  explained  in  a  folder  inclosed 
with  the  bill,  and  the  list  prices  of  the  items  in  each 
combination  were  stated,  the  groups  being  arranged  so 
that  the  total  list  price  of  each  amounted  to  $50.  A 
coupon  was  attached  which  was  accepted  by  the  company 
during  the  campaign  at  its  face  value  of  $11  in  part 
payment  for  any  set,  thus  making  the  actual  price  to 
consumer  $39. 
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Some  advertising  was  done  in  the  daily  newspapers  to 
accentuate  the  circular  matter,  but  no  salesmen  were 
specially  assigned  to  the  work.  Prospective  customers 
came  in  considerable  numbers  to  the  demonstrating 
room,  where  samples  of  all  appliances  were  kept  on 
demonstration. 

Orders  were  booked  rapidly  on  a  payment  plan  of  $3 
down  and  $3  per  month,  and  as  a  result  of  these  cam- 
paigns thus  far  held  800  groups  have  been  sold  under 
the  combination  offer.  The  gross  profit  to  the  company 
in  these  transactions  was  about  $4,800  on  the  total 
$31,200  received.  From  this  should  be  deducted  a  print- 
ing bill  of  $252  and  about  $450  for  newspaper  adver- 
tising, leaving  a  net  profit  of  over  $4,000. 

The  campaigns  have  been  conducted  under  the  direc- 
tion of  A.  C.  MacMicken,  sales  manager  for  the  company. 


Single  500-Watt  Flood  Lamp  Lights  Large 

Restaurant  Sign 

A  local  sign  manufacturer  in  Champaign,  111.,  has 
built  and  erected  a  cafeteria  sign  measuring  approxi- 
mately 18  ft.  long  and  10  ft.  high  which  is  effectively 
lighted  with  one  lamp.  This  sign  rests  on  the  roof  of 
the  restaurant  it  advertises,  at  an  angle  to  the  street  on 
which  the  building  fronts.     The  500-watt  lamp  which 


THE  500-WATT  PROJECTOR  AND  THE  SIGN  IT  LIGHTS 

lights  it  is  placed  in  a  projector  mounted  on  an  impro- 
vised bracket  against  a  higher  adjacent  building  so  that 
the  lamp  and  the  lower  word  of  the  sign  are  at  about 
the  same  level.  The  service  wires  for  the  sign  are 
brought  through  the  meter  and  control  switch  in  the 
restaurant  building  to  the  roof,  and  a  conduit  run  about 
100  ft.  in  length  has  been  laid  over  the  adjoining  roofs 
to  the  lamp.  The  fact  that  the  sign  was  inexpensive 
both  in  first  cost  and  in  maintenance  permitted  the 
owner  of  this  small  business  to  use  electric  advertising 
which  he  would  otherwise  have  considered  too  costly. 


Economies  of  Industrial  Electric  Heating 

Installations  of  electric  heating  apparatus  in  indus- 
trial plants  on  the  system  of  the  Narragansett  Electric 
Lighting  Company,  Providence,  R.  I.,  last  year  illus- 
trate the  striking  advantages  of  this  form  of  service 
over  gas  and  other  furnaces.  The  essential  points  in 
seven  installations  are  given  below. 

1.  Enameling  furnace.  Muffle,  6  in.  x  10  in.  Re- 
quires 2.5  kw.  Temperature,  1550  deg.  Fahr.  Cost  of 
operation  at  3  cents  per  kilowatt-hour  less  than  gas 
furnace  of  same  size.  Requires  no  blower,  no  ventila- 
tor; no  dust  falls  on  work;  little  external  heat  is  evolved; 
and  work  is  more  uniform  and  of  better  quality  than 
in  older  methods.    Life  of  muffle,  2500  hours. 

2.  Special  heater  for  tentering  machine  on  silk  goods. 
Surface  36  in.  x  36  in.,  temperature  900  deg.  Fahr.  Re- 
quires 32  kw.  Intense  local  heat  without  fire  risk,  and 
results  could  be  obtained  in  no  other  known  way. 


3.  Chain  soldering  machine.  Capacity  3000  ft.  fine- 
chain  daily.  Requires  1.5  kw.  Owing  to  perfection  of 
heat  control  and  heat  indication,  the  work  is  more  uni- 
form than  by  any  other  method. 

4.  Mesh  soldering  furnace.  Muffle,  16  in.  x  22  in. 
Operation  requires  4  kw.  Temperature  required  is. 
1600  deg.  Fahr.,  results  in  uniform  heating  and  perfect 
control  impossible  in  gas  furnace. 

5.  Rosin  melter.  Tank  holding  250  lb.  Energy  re- 
quired, 6  kw.  Heats  full  charge  up  to  400  deg.  Fahr.  in 
two  and  one-half  hours.  Rosin  still  liquid  enough  to> 
run  from  spigot  thirty  hours  after  current  is  cut  off, 
owing  to  system  of  heat  insulation  impossible  in  other 
types  of  heaters.     No  fire  risks  if  rosin  boils  over. 

6.  Tempering  furnace.  Muffle,  16  in.  x  24  in.  Re- 
quires 5  kw.  Heat  uniform  at  all  parts  of  muffle  and 
control  perfect.  Specially  designed  for  large  quantities 
of  small  work  where  accuracy  is  essential.  Gas-heated 
furnaces  tried  but  unsatisfactory.  Cost  of  operation 
about  same  as  gas,  on  4  cents  per  kilowatt-hour  rate. 

7.  Furnace  for  silver  deposit  on  glassware.  Muffle, 
24  in.  x  30  in.  x  36  in.  Requires  25  kw.  Heat  uniform 
and  no  sulphur  fumes  to  discolor  work. 


City   Folks   and   the  Electric   Incubator — An. 

Easter-Time  Suggestion 

In  discussing  methods  of  increasing  the  energy  con- 
sumption of  small  residence  customers  at  a  convention 
of  Ohio  salemen,  G.  A.  Lowther  of  Sandusky,  Ohio,  laid 
great  stress  on  the  importance  of  the  electric  incubator 
business.  The  manufacturers  of  these  inanimate  chick 
hatchers  all  declare,  said  Mr.  Lowther,  that  more  than 
50  per  cent  of  their  product  is  sold  to  city  people,  that 
is,  to  people  who  have  electricity  available.  Farmers,, 
contrary  to  the  popular  supposition,  are  not  the  great- 
est incubator  purchasers.  Mr.  Lowther  suggested  that 
it  will  pay  every  central-station  company  to  put  an  elec- 
trically-heated incubator  in  its  show  window.  The  egg& 
should  be  placed  in  the  incubator  so  that  the  first  chick- 
ens will  arrive  just  before  Easter  Sunday.  Easter  this- 
year  falls  on  April  23. 


"More   Effective    New-Business   Results    Ob- 
tained with  One-Half  the  Effort"  Through 
the  Local  Electrical  Contractor 

The  Charleston-Isle  of  Palms  Traction  Company, 
which  furnishes  electric-lighting  service  to  the  Isle  of 
Palms,  near  Charleston,  S.  C,  directs  its  new-business 
efforts  entirely  through  the  local  electrical  contractors 
and  supply  houses.  The  company  employs  no  salesmen, 
since,  according  to  W.  W.  Fuller,  general  superintend- 
ent, it  has  been  found  that  one-half  the  effort  and  ex- 
pense applied  through  the  contractor  and  supply  dealer 
accomplishes  more  effective  results  in  securing  new 
contracts.  Reproduced  herewith  is  a  letter  sent  out  by- 
one  of  the  local  contractors  and  supply  dealers  of  elec- 
trical goods  to  a  prospective  customer. 


RUBIN   ELECTRICAL.  COMPANY 
Manning  J.  Rubin,  Mgr.     190  Meeting  Street,  Charleston,  S.  C 
Dear  Sir — It  will  interest  you  to  know  that  under  a  special  ar- 
rangement with   the   Isle   of   Palms   Traction   Company  we   have- 
unusual    facilities    for    improving    electrical    service    at   the    islandl 
during  the  coming  season. 

Why  not  let  us  inspect  your  place  on  the  island  to  see  if  any 
repair  or  new  work  is  necessary?  The  new  rules  of  the  insurance 
companies  are  very  strict  in  regard  to  wiring,  and  it  might  prover 
to  your  profit  to  have  us  investigate  and  see  if  anything  is  neces- 
sary. 

If  you  need  any  repairing  or  new  work,  it  will  pay  you  to  let  us 
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An     Estimate    of    the    Comparative    Cost    of 

Concentric  and  Knob-and-Tube  Wiring 

The  comparative  coal  of  wiring  a  Ave  room  dwelling 
of  single-floor  construction  for  eight  outlets,  with  con- 
cealed knob-and-tube  work  and  with  bare  concentric 
wire,  as  estimated  by  F.  J.  Lyon,  superintendent  of  the 
United  Electric  Lighl  &  Water  Company,  Waterbury, 
:i..  is  shown  in  tin'  accompanying  tallies,  presented 
by  him  before  a  recent  meeting  of  the  local  N.  B.  L.  A. 

section    at    Hartford,    Conn.      The  comparison    as    made 

favors  the  concentric-wiring  system,  showing  a  saving 
of  about  10  per  cent.  In  commenting  on  the  figures, 
Mr.  Lyon  said: 

"]  have  been  lather  conservative  in  my  estimate  in 
the  case  of  the  knob-and-tube  system,  and  also  believe 
that  in  actual  practice  the  cost  of  the  bare  concentric 
system  will  be  considerably  less  than  that  estimated  in 
the  present  single  case. 

"With  the  concentric  system  a  supporting  base  for 
fixtures  is  used,  which  renders  the  labor  of  hanging 
fixtures  very  much  less  and  would  therefore  cut  down 
the  fixture-hanging  cost  to  some  extent.  The  concentric- 
wire  installation  also  eliminates  the  necessity  for  break- 
ing through  the  center  of  the  ceiling  for  ceiling  outlets, 
and  the  only  place  the  ceiling  is  pierced  is  in  one  incon- 
spicuous corner  where  the  riser  enters." 

Where  trial  concentric  installations  are  to  be  made, 
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ARRANGEMENT  OF  OUTLETS  IN  DWELLING 


Ah.    LyOfl    pointed   out,    the   workman    should    follow  the 

mmendation  of  the  committee  on  concentric-wiring 
ems  of  the   National   Fire   Protective  Association, 
requiring  that  the  outer  sheath  or  conductor  be  perma- 
nently and  effectively  grounded  at  or  near  the  poinl  of 
upporl  of  the  concentric  wire  system  ;in<i  on  the  house 

side  of  the  service  switch  and   fuses. 

"Coming  now  to  our  own  situation  here  m  Connecti- 
cut," said  Mr.  Lynn  in  conclusion,  "I  personally  feel  that 

every  central  station  in  the  State  ought  to  take  up  the 
matter  vigorously  and,  subject  to  the  approval  and 
under  the  supervision  of  the  Underwriters'  inspect' 
make,  say,  a  half-dozen  trial  installations  in  each  city 
or  town  served,  inviting  the  local  contractors  to  co- 
operate to  the  extent  of  having  their  men  do  the  actual 
work,  the  central  station  furnishing  the  material.  In 
this  way  I  believe  the  contractors  will  become  interested 
ami  realize  the  possibilities  of  business,  and  once  the 
demand  for  the  wire  and  fittings  is  created  I  believe  the 
price  will  be  lowered  so  that  everybody  interested  may 
make  a  profit,  enabling  the  modest  customer  to  take 
advantage  of  something  that  he  wants,  the  contractor 
to  land  more  jobs  and  the  central  station  to  serve  more 
customers." 

TABLES  COMPARING  ESTIMATED  COST  OF  "WIRING  FIVE- 
ROOM     DWELLING     FOR     EIGHT     OUTLETS     WITH 
CONCEALED   KNOB-AND-TUBE   WORK  AND 
WITH  BARE  CONCENTRIC  CONDUCTOR 

Knob-and-Tube  Work  Concealed 
300  ft.  No.   14  rubber-covered  single-braid  wire,  at  70  cents 

per    100    ft $2.10 

200  ft.  2/8-in.  circ.  loom,  at  $1.60  per  100  ft 3.20 

Seventy-five    3-in.   by   5/16   in.   porcelain   tubes,   at   70   cents 

per   100    0.53 

Seventy-five  knobs,  No.  5%,  at  $1  per  100 0.75 

40  ft.  No.   10  rubber-covered  double-braid  wire   (service),  at 

80  cents  per   100 0.32 

20  ft.  No.  6  rubber-covered  stranded  wire,  at  $4  per  100.  .  .  .  0.80 

1")  ft.  y> -in.  conduit,  at  $3.50  per  100 0.52 

One  i/>-in.  G.  V.  cap,  at  20  cents  each 0.20 

One  y2  -in.  "L"  condulet,  at  18  cents  each 0.18 

One  y>-in.  "A"  condulet,  at  18  cents  each 0.18 

One  two-hole  porcelain  cover,  at  10  cents  each 0.10 

One  two-wire  extension  switch,  at  40  cents  each 0.40 

One  ground  clamp   0.15 

One  meter  board,  cleats,  nails,  solder,  tape,  etc 0.40 

Material    $9.83 

Twelve  hours'  labor,  wireman,  at  60  cents  per  hour.  .  .  .$7.20 

Twelve  hours'  labor,  helper,  at  20  cents  per  hour 2.40 

9.60 

Total    $19.43 

Tools  required :  Regular  wireman's  outfit. 
Bare  Concentric  Wire 
40  ft.  No.  10  rubber-covered  wire  for  service,  at  80  cents  per 

100  ft $0.32 

20  ft.  No.  6  rubber-covered  wire  for  ground  wire,  at  $4  per 

100  ft 0.80 

15  ft.  i/2-in.  conduit,  at  $3.50  per  100  ft 0.52 

One    y2-in.   G.   V.    cap 0.20 

One    %-in.    "L"    condulet 0.18 

One    y2-in.    "A"   condulet 0.18 

One  two-hole  porcelain  cover 0.10 

One  ground  clamp   0.15 

111  ft.  bare  concentric  No.  14  wire 5.33 

One  No.  171,445  switch  and  cut-out,  three-wire  (two-circuit)  0.66 

Ten  No.  171,446  three-way  junction  boxes 1.80 

Thirty  No.  173,721  clamps 0.18 

One  two-wire  main-entrance  switch 0.40 

Eight  No.   171,451  supporting  bases  for  lighting  fixtures.  .  .  .  1.44 

2  ft.  iron  pipe  for  reinforcing 0.06 

Nails,  screws,  meter  board 0.20 

Material    $12.52 

Five  hours'  time,  wireman,  at  60  cents  per  hour 3.00 

Five  hours'  time,  helper,  at  20  cents  per  hour LOO 

Total    $16.52 

Tools  required :    Screwdriver,   bending  tool,  special  pliers,   ham- 
mer, brace  and  one   %-in.  and  one   %-in.  bit  18  in.  long. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Reclaiming  Copper  from  Existing 
Plants 

Reconstruction  of  Central  Stations   and  Transmission   Systems 

in  Austria  for  the  Purpose  of  Procuring  Copper  for  War 

Purposes — Replacing  Direct-Current  Distribution  with 

Three-phase  High-Tension  Equipment — The  Price 

Received  for  the  Copper  Saved  Pays 

for  the  Reconstruction 

ON  preceding  pages  of  this  issue  will  be  found  an 
exceedingly  interesting  article  on  the  use  of  iron 
wire  for  transmission  lines  in  various  parts  of 
the  United  States,  with  a  discussion  of  those  construc- 
tion and  operating  features  which  tend  toward  econ- 
omy in  serving  small  customers.  This  substitution  of 
iron  for  copper,  wherever  possible,  is  particularly  at- 
tractive now  on  account  of  the  present  high  price  of 
copper.  In  Germany  and  Austria  the  same  tendency  is 
at  present  very  noticeable,  but  there  not  merely  econ- 
omy, but  necessity  dictates  this  policy.  The  problem 
is  how  to  get  copper  for  war  purposes;  how  to  get  it 
out  of  the  existing  electric  stations  and  transmission 
systems  without  detrimental  effects  on  their  capacity, 
and  how  to  make  it  attractive  to  the  electric  companies 
to  give  up  their  excess  copper.  The  manner  in  which 
this  problem  has  been  solved  in  Austria  is  described 
by  Otto  Heller,  chief  engineer  of  the  Metallzentrale 
Company,  in  Elektrotechnik  und  Maschinenbau 
(Vienna),  of  Jan.  9,  1916. 

In  the  Austrian  Department  of  Commerce  an  elec- 
trical committee  has  been  formed  which  co-operates  in 
an  advisory  capacity  with  the  electric  stations  on  these 
problems.  The  municipal  electric  station  of  Vienna 
has  discontinued  a  generating  plant  which  it  had  ac- 
quired from  another  company,  and  has  also  discontinued 
part  of  that  company's  distribution  system  and  is  sup- 
plying these  consumers  now  from  its  own  principal 
station  and  from  its  own  mains.  Some  480  tons  of 
copper  and  200  tons  of  lead  have  thereby  been  recovered 
and  sold  to  the  war  department.  The  Vienna  municipal 
tramways  have  changed  from  the  conduit  system  to  the 
trolley  system  and  have  recovered  large  amounts  of 
copper.  The  Vienna  City  Railway  has  discontinued  its 
own  power  plant  and  is  supplied  now  with  energy  from 
the  municipal  lighting  station,  whereby  200  tons  of 
copper  and  600  tons  of  lead  have  been  recovered. 

The  Etsch  Works  have  discontinued  the  overhead 
transmission  line  from  Meran  to  Bozen  (40  km.  or  24 
miles)  and  have  recovered  30  tons  of  copper.  This 
overhead  line  was  a  reserve  for  the  cable  line,  which 
has  been  left  intact,  but  it  also  supplied  service  to  towns 
along  the  line;  these  are  now  supplied  from  a  new  iron- 
wire  transmission  line,  while,  in  order  to  procure  a  new 
reserve  for  Bozen  in  case  of  a  cable  breakdown,  the 
Bozen  supply  system  has  been  interconnected  with  the 
Zwolfmalgreien  supply  system. 

Heller  describes  in  some  detail  the  reconstruction  of 
the  Abbazia  central  station.  This  was  opened  in  1896 
as  a  direct-current  300/150-volt,  three-wire  plant,  but 
the  rapid  development  of  the  Austrian  Riviera  necessi- 
tated a  large  increase  of  the  supply  net  work  to  adjoin- 
ing towns.     Further  extensions  of  the  plant  were  there- 


fore made  with  three-phase  current  at  5000  volts  and 
15  cycles  supplied  to  three  storage-battery  substations, 
the  distribution  being  by  the  three-wire  direct-current 
system  partly  at  300/150  volts  and  partly  at  240/120 
volts.  As  in  similar  plants  in  which  the  direct-current 
system  has  been  maintained  as  long  as  possible,  copper 
conductors  of  large  cross-sections  were  here  available. 
This  is  the  reason  why  the  complete  reconstruction  could 
be  made  to  pay.  For  the  new  plant  three-phase  distri- 
bution is  used  throughout,  the  primary  voltage  being 
5000,  the  secondary  380/220.  The  old  plant  contained 
71  tons  of  copper  and  141  tons  of  lead;  the  new  plant 
contains  15  tons  of  copper  and  27  tons  of  lead.  Hence 
the  balance  of  the  copper  and  lead  was  available  for  sale 
and  was  sold  at  $100,000.  The  cost  of  the  new  plant  is 
about  the  same  amount,  so  that  the  reconstruction  was 
economical  because  the  new  plant  is  better  adapted 
to   extensions    in   the   future  than   was   the   old   plant. 


Generators,  Motors  and  Transformers 

Uniformity  in  Drawing  Electrical  Diagrams. — GlS- 
bert  Kapp. — Drawing  is  the  language  of  the  engineer, 
but  the  most  can  be  made  of  it  only  if  there  is  uni- 
formity in  the  use  of  symbols  and  methods  in  diagrams, 
so  that  they  become  more  self-explanatory  than  is 
usually  the  case.  The  author  makes  a  recommendation 
as  to  the  most  important  symbols.  This  is  given  in 
Fig.  1  on  page  834,  while  Fig.  2  shows  by  example  how 
these  symbols  may  be  used  to  indicate  apparatus  and 
connections  for  making  a  particular  test — namely,  the 
mapping  out  of  the  induction  under  the  pole  of  a  dynamo 
by  means  of  a  flux  meter.  In  this  well-known  test  the 
armature  is  rotated  step  by  step,  through  an  angle  cor- 
responding to  a  commutator  section,  and  the  deflection 
on  the  fluxmeter  is  noted  when  reversing  the  exciting 
current  after  each  step.  The  deflection  plotted  against 
angular  position  of  the  armature  gives  a  curve,  the 
tangent  to  which  at  any  point  is  proportional  to  the  in- 
duction at  that  point.  It  will  be  seen  that  this  diagram 
is  self-explanatory,  no  description  being  required  to 
enable  anyone  to  set  up  the  apparatus  required  for  this 
test.  In  order  that  a  diagram  made  up  of  the  symbols 
of  Fig.  1  shall  not  only  show  the  different  parts  in  their 
correct  relation,  but  also  explain  the  working  of  a 
machine,  some  conventional  rules  must  be  observed. 
These  are:  All  dynamos,  whether  continuous  or  alter- 
nating current,  are  to  be  considered  as  two-pole  ma- 
chines. The  sense  in  which  the  armature  is  wound  is 
such  that  the  current  passing  through  the  armature 
produces  north  polarity  under  the  positive  brush ;  or,  to 
put  it  in  another  way,  the  direction  of  the  flux  produced 
by  a  current  through  the  armature  coincides  with  the 
direction  of  the  current  internally  from  brush  to  brush. 
The  same  rule  applies  to  a  distributed  winding  in  a  fixed 
position  and  surrounding  the  armature.  Such  a  wind- 
ing is  called  a  compensating  or  a  neutralizing  winding, 
and  is  shown  by  a  circle  concentric  with,  and  very  little 
larger  than,  the  armature  circle.  The  brushes  may  be 
placed  inside  or  outside  the  armature  circle  as  con- 
venient. All  salient  pole  windings  are  shown  by  a  zig- 
zag line,  as  in  Fig.  1,  but  with  this  difference,  that 
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FIG.    1 — RECOMMENDED    FORM    OF    SYMBOLS    FOR    USE    IN 
ENGINEERING    PRACTICE 

ing  the  flux  vector  through  90  deg.  in  the  direction  in 
which  the  armature  is  driven.  The  direction  in  which 
the  torque  acts  is  found  by  supposing  the  vector  of  arm- 
ature current  to  be  a  lever  fixed  at  its  tail  and  weighed 
at  the  head  by  the  flux  (as  an  aid  to  memory,  substitute 
for  flux  or  field  a  clod  of  earth  from  a  field).  As  ex- 
amples for  the  application  of  these  rules,  Fig.  3  shows 
a  compounded  generator  with  commutating  poles.  That 
this  machine  is  working  as  a  generator  is  seen  at  a 
glance  by  the  direction  of  the  curved  arrows,  that  rep- 
resenting direction  of  rotation  being  in  opposition  to 


ward,  luii  reduced  m  magnitude.  The  greater  the 
mechanical  load  the  greater  will  be  the  reduction.  The 
diagram,  therefore,  shows  at  a  glance  thai  a  compound 
excited  dynamo,  If  designed  to  give  al  constant  speed 
constant  terminal  voltage  it'  used  as  a  generator,  will, 
if  used  as  a  motor  with  con  taut  impressed  voltage,  run 
at    constant    speed    at    variable    mechanical    load.     The 
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3 — DIAGRAM    SHOWING    OPERATION    OK    COMPOUND 
GENERATOR 


author  then  deals  at  some  length  with  vectors  and  the 
definition  of  the  direction  of  rotation  in  vector  dia- 
grams.— London  Electrician,  March  10,  1916. 

Lamps  and  Lighting 

Progress  of  Metallic  Filament  Lamps. — A  diagram 
(Fig.  4)  giving  two  curves  showing  the  improvement 
in  efficiency  in  the  typical  500-watt  metallic-filament 
lamp  from  year  to  year  since  1911.  The  efficiency  in 
1911  is  assumed  to  be  100  per  cent  as  a  unit.  Two 
curves  are  given,  one  giving  the  efficiency  on  the  watt 
per  horizontal  candle-power  basis  and  the  other  the 
efficiency  on  the  lumens  per  watt  basis.  The  two 
curves,  the  watts  per  candle  basis  curve  and  the  lumens 
per  watt  curve,  are  parallel  up  to  the  points  where  the 
half-watt  type  of  lamp  was  introduced.  Here  the  curves 
diverge,  and  this  divergence  is  due  to  the  difference  in 
distribution  of  light  given  by  the  half-watt  type  of  lamp 
filament  as  compared  to  the  standard  vacuum-type  fila- 
ment.    For  the  same  horizontal  candle-power  the  half- 
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FIG.   2 — SYMBOL  TO  INDICATE  APPARATUS  AND  CONNECTIONS 


FIG.  4 — CURVES  SHOWING  YEARLY  IMPROVEMENT  IN  EFFICIENCY 
IN    500-WATT    METALLIC-FILAMENT    LAMP    SINCE    1911 


the  torque  arrow.  If  the  machine  were  working  as  a 
motor  the  main  current  would  be  shown  by  a  current 
arrow  in  the  brush  axis  pointing  to  the  left.  The 
torque  arrow  must  be  shown  pointing  clockwise  and  the 
flux  arrows  of  main  and  shunt  coils  pointing  in  oppo- 
site directions.  The  flux  due  to  the  shunt  field  would 
remain  as  before,  but  that  due  to  the  series  winding 
would  be  opposed,  the  resultant  being  still  directed  up- 


watt  filament  gives  more  light  than  the  vacuum  type  in 
other  directions  than  the  horizontal.  On  the  basis  of 
efficiency  expressed  in  watts  per  mean  horizontal  candle 
this  increased  light  from  the  half-watt  type  is  not  given 
consideration.  When,  however,  the  lamps  are  rated  in 
terms  of  lumens,  i.e.,  lumens  per  watt  basis  for 
efficiency,  full  justice  is  done  to  the  new  half-watt  type 
lamp.     The   increase   in   efficiency   of  light  production 
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produced  by  the  new  half-watt  type  is  therefore  shown 
to  be  greater  than  what  the  watts  per  candle  increase  in 
efficiency  indicate.  As  is  well  known,  the  maximum 
amount  of  light  in  the  case  of  the  ordinary  vacuum- 
type  metal  filament  is  given  in  a  horizontal  direction. 
In  the  case  of  the  latest  small  sizes  of  half-watt  lamps 
with  horizontal  ring-shape  filament,  the  maximum 
candle-power  is  given  vertically,  and  the  minimum  in 
the  horizontal  direction. — London  Electrician,  March 
10,  1916. 

Tungsten  Filament;  Mechanical  Equivalent  of  Light. 
— Irving  Langmuir. — A  long  paper  on  the  results  of  an 
extended  investigation  of  the  characteristics  of  tung- 
sten filaments  as  function  of  temperature.  The  author 
discusses  the  various  functions  which  may  be  used  in 
estimating  the  temperature  of  a  tungsten  filament  and 
gives  experimental  data  on  the  volt-ampere-candle- 
power  characteristics  of  tungsten  filaments  as  functions 
of  temperature  and  the  dimensions  of  the  filament;  he 
also  gives  derived  functions  such  as  watts,  ohms  and 
watts  per  candle  over  a  range  of  temperature  from  room 
temperature  up  to  the  melting  point  of  tungsten.  Data 
on  the  specific  resistance  of  tungsten  from  300  deg.  to 
3540  deg.  are  also  given  and  the  total  emissivity  of 
tungsten  is  calculated.  The  intrinsic  brilliancy  of  a 
black  body  as  a  function  of  the  temperature  is  calcu- 
lated in  terms  of  the  mechanical  equivalent  of  light 
from  Nutting's  visibility  data,  by  means  of  the  Planck 
equation.  By  comparing  these  results  with  the  ex- 
perimentally determined  brilliancies  of  tungsten  and 
correcting  for  the  known  emissivity  of  tungsten,  the 
mechanical  equivalent  of  light  is  found  to  be  0.00121 
watt  per  lumen.  This  is  close  to  the  value  (0.00125) 
calculated  by  Ives  from  Nernst's  data  on  the  brilliancy 
of  a  black  body,  but  differs  considerably  from  Ives  and 
Kingsbury's  direct  determinations  of  the  mechanical 
equivalent  (0.00159).  The  discrepancy  is  hard  to  ac- 
count for.  The  color  of  the  light  from  tungsten  fila- 
ments is  distinctly  bluer  than  that  from  a  black  body  at 
the  same  temperature  and  corresponds  to  that  from  a 
black  body  at  a  temperature  40  deg.  to  80  deg.  higher. — 
Phys.  Rev.,  March,  1916. 

Generation,  Transmission  and  Distribution 

European  Water  Powers. — Statistics  of  the  Imperial 
Russian  Technical  Society  show  the  available  water- 
power  in  European  Russia,  including  Finland,  the  Urals 
and  Caucasia,  to  be  roughly  30,000,000  hp.  The  poten- 
tial water-power  of  Germany  is  about  1,000,000  hp., 
that  of  Switzerland  2,500,000  hp.,  and  that  of  Sweden 
more  than  6,000,000  hp.  Of  the  latter  about  3,500,000 
hp.  is  not  yet  utilized.  In  Switzerland  300,000  hp.  and 
in  Italy  more  than  400,000  hp.  is  utilized,  whereas 
hardly  250,000  hp.  is  utilized  in  Russia. — London  Elec- 
trician, March  10,  1916. 

Electric  Winding  in  Mines. — D.  Burns. — A  paper 
read  at  a  joint  meeting  in  Glasgow  of  the  Scottish 
branches  of  the  Association  of  Mining  Electrical  Engi- 
neers and  National  Association  of  Colliery  Managers, 
and  the  Mining  Institute  of  Scotland.  The  author  illus- 
trates the  problem  by  a  numerical  example  giving  the 
cycle  of  operations,  a  calculation  of  the  weights,  the 
rope,  the  drum,  and  the  development  of  the  speed  dia- 
gram, the  torque  diagram,  and  the  power  diagram.  He 
then  discusses  how  to  select  the  size  of  the  motor  and 
how  to  equalize  the  load  by  means  of  the  Ilgner  system. 
An  account  of  the  discussion  which  followed  is  also 
given. — Iron  and  Coal  Trades  Rev.,  Feb.  25,  1916. 

Variable-Speed  Transmission  Gear. — An  illustrated 
description  of  the  Williams-Janney  hydraulic  variable- 
speed  gear  which  is  being  largely  used  for  the  training 
of  turrets  and  the  elevating  of  guns  and  for  many  other 
purposes  where  a  wide  range  of  speed  control  is  neces- 


sary. The  application  of  the  gear  to  the  revolving 
cantilever  crane  is  described  and  illustrated.— London 
Electrician,  March  3,  1916. 

Traction 

Direct-Current  Railway  Motors. — E.  V.  Pennell. — A 
long  abstract  of  a  paper  read  before  the  (British)  In- 
stitution of  Electrical  Engineers.  Considerable  prog- 
ress has  been  made  in  railway  motor  design  in  reduc- 
ing the  weight  per  capacity.  In  Fig.  5,  curve  A  repre- 
sents a  series  of  interpole  designs  worked  out  by  the 
author,  while  the  points  indicated  refer  to  machines  in 
actual  service  (the  circles  referring  to  British  de- 
signs, the  squares  American,  and  the  triangles  conti- 
nental European).  The  step  at  the  end  of  the  curve 
relates  to  motors  with  duplex  gears.  It  is  interesting 
to  compare  the  curve  relating  to  railway  motors  with 
that  plotted  for  stationary  machines  curve  B.  The  great 
disparity  is  due  mainly  to  the  system  of  rating  em- 
ployed. Curve  B  is  the  Hobart's  curve  for  direct- 
current  machines,  600  r.p.m.  From  the  curves  in  Fig. 
6  it  will  be  seen  that  although  two  different  machines 
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FIGS.  5  AND  6 — COMPARATIVE  WEIGHTS  AND  PERFORMANCES  OF 
DIFFERENT    MACHINES 

may  have  exactly  the  same  rated  one-hour  output, 
efficiency,  and  possibly  weight,  their  performance  on 
runs  of  longer  period  may  be  radically  different. 
Motor  A  will  take  much  heavier  loads  to  reach  its  75 
deg.  C.  rise  than  motor  B  for  two,  three  or  four  hours' 
running.  The  former  is  representative  of  the  recent 
ventilated  designs,  and  the  latter  of  the  totally  inclosed 
carcass  motors  which  are  only  just  being  superseded  by 
type  A.  The  heating  in  actual  service  may  be  assumed 
to  be  some  15  per  cent  lower  on  account  of  the  positive 
draft  produced  by  the  motion  of  the  train.  The  author 
discusses  the  losses  in  railway  motors,  methods  of  ven- 
tilation, and  the  practicability  of  pressures  of  1200  to 
2400  volts. — London  Elec.  Rev.,  March  10,  1916. 

Electrification  Schemes  of  Sivedish  State  Rail- 
ivays. — The  Swedish  government  has  decided  to  ask  the 
State  Railway  Department  to  prepare  a  detailed  plan 
and  calculation  of  costs  for  the  electrification  of  the 
Kiruna-Lulea  Railway,  to  ask  the  Waterfalls  Board  to 
prepare  plans  for  a  further  exploitation  of  the  Porjus 
Falls,,  with  this  electrification  in  view,  and  to  ask  the 
State  Railway  Department,  jointly  with  the  general 
staff  and  the  Waterfalls  Board,  to  get  out  a  plan  of  cost 
for  the  continued  electrification  of  the  State  Railways. 
The  electrification  of  the  Riksgrausen-Kiruna  Railway 
seems  to  have  given  altogether  satisfactory  and  encour- 
aging results,  even  if  the  costs  have  somewhat  ex- 
ceeded the  calculations.  The  Waterfalls  Board  is 
understood  to  have  the  plans  for  an  additional  exploita- 
tion of  the  Porjus  Falls  nearly  ready,  but  the  govern- 
ment, or  Royal  Majesty,  as  the  official  wording  is  in 
Sweden,  in  addition  to  viewing  the  electrification  of  the 
Kiruna-Lulea,  or  Svarton,  Railway  with  decided  favor, 
thinks  the  time  has  come  to  deal  with  the  question  of 
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the  State  Railwi       on  a  broader  baai  .     k  pn 
prepared  plan  bj    the  State  Railwaj    Department    foi 
".    up  i,.  and  Including  the  y<  al  o 

con  program   for  the  electrification  oi   .>  num 

"!  State  railway       According  to  tins  plan,  the 
tiona  that  oughl  to  beflrel  taken  In  band  are  a    foil 
Kiruna  Lulea;     Stockholm  Upaala  Krylbo;     Stockholm 
Gothenburg;     Katrineholm-Norrkttping;     Jftrna  Nfyko" 
ping;   sfalmd-Trelleborg  and  Gothenburg-MalmO.    The 
I  of  the  electrification  of  these  lines  is  calculated  at 
1,250,000,  which  figure,  however,  only  covers  the  cost 
of  the  necessary  lines  and  transformer  stations,  bul  not 
the  cost   of   power  stations  and   electric   locomot 

This  plan  will  now  be  overhauled,  and  the  general  stall 
and  the  Waterfalls  Hoard  consulted.  With  regard  to 
the  generation  of  the  vast  amount  of  energy  which  such 

a  comprehensive  scheme  of  electrification  will  require, 

the  State  power  stations  already  const  ructed— Troll- 
hattan,  Porjua  and  Alfarkeby  will  be  able  to  supply 
important  sections,  especially  when  their  capacity  is 
further  increased,  as  that  of  the  Porjus  power  station 
will  he;  but  the  Stockholm-Gothenburg,  the  Katrine- 
holm-Norrkbping  and  the  Jiirna-Nykoping  line,  in  addi- 
tion to  the  energy  which  can  be  derived  from  the  Alfar- 
keby  and  the  Trollhiittan  power  stations,  will  probably 
require  a  power  station  in  the  Motala  stream.  Among 
those  falls,  which  the  State  purchased  some  ten  years 
ago  for  railway  electrification  purposes,  were  some 
valuable  and  well-positioned  waterfalls  in  the  Motala 
River;  plans  are  being  prepared  for  their  exploitation, 
and  negotiations  are  pending  with  some  private  water- 
falls owners  in  the  same  stream  which  may  lead  to  the 
State  there  obtaining  an  exceedingly  well-situated 
hydro-electric  power  station  of  considerable  capacity, 
which  will  prove  of  great  value  for  central  Sweden.  In 
the  Lagan  the  Swedish  Crown  owns  the  Laholm  Fall, 
about  3  m.  high,  calculated  to  yield  some  3300  hp.,  and 
the  Karse  Fall,  higher  up  the  river,  with  a  calculated 
capacity  of  some  10,000  hp.  Private  enterprise  has  ex- 
ploited several  privately-owned  falls  in  the  same  river, 
and  it  is  part  of  this  latter  energy  which  the  South 
Swedish  Electric  Company  is  now  exporting  to  Den- 
mark. It  has  been  suggested  that  an  advantageous  co- 
operation between  the  projected  State  power  stations  in 
the  Lagan  and  this  company  might  be  arranged,  and  the 
matter  is  likely  to  be  proceeded  with  ere  long. — London 
Engineering,  March  10,  1916. 

Electrophysics  and  Magnetism 
Photoelectricity. — R.  A.  Millikan. — A  very  extended 
and  searching  investigation  showing  that  Einstein's 
photoelectric  equation  predicts  in  every  case  exactly  the 
observed  results.  We  are  thus  confronted  by  the  as- 
tonishing situation  that  these  facts  were  correctly  and 
exactly  predicted  nine  years  ago  by  a  form  of  quantum 
theory  which  has  now  been  pretty  generally  abandoned. 
Planck's  h  has  been  photoelectrical^  determined  with  a 
precision  of  about  0.5  per  cent  and  is  found  to  have  the 
value  h  =  6.57  X  10".— Phys.  Rev.,  March,  1916. 

Righi's  Magnetic  Rays. — James  E.  Ives. — The  au- 
thor first  repeated  Righi's  experiments  on  the  so-called 
magnetic  rays,  and  his  experimental  results  are  in 
agreement  with  Righi's  but  by  extending  the  research 
further  he  found  that  all  the  Righi's  effects  can  be  ob- 
tained without  any  magnetic  field  at  all.  For  the  cir- 
cuit which  the  author  is  using  the  thing  essential  for 
the  production  of  the  Righi  effect  is  the  periodic  inter- 
ruption of  the  high-potential  circuit  on  the  anode  side 
of  the  tube. — Phys.  Rev.,  March,  1916. 

Radioactivity. — G.  L.  Wendt. — The  author  gives  a 
revised  table  of  radioactive  constants  embodying  the  re- 
sults of  the  researches  in  the  last  few  years. — Phys. 
Rev.,  March,  1916. 


Units,  Measurements  and  I  nsti  unu-iits 

Measuring    Very    High    Insulation    Resistances    ol 
Cables.     F.    FlSCHER-HlNNEN.    The  direct    determine 

tion   of   the   insulation    resistance  of  cables    meet      OCCa 

sionally  with  difficulties  when  the  galvanometer  reflec- 
tions are  too  small.     In  such  case     the  resistance  may 

he  calculated  according  to  the  method  of  Siemens  from 
the  drop  of  the  discharge  potential  of  the  cable  when 
Charged  to  a  certain  potential,  but  it  is  necessary  to 
know  the  capacity.  The  author  shows  how  to  eliminate 
the  capacity  by  making  two  measurements.  In  the 
ond  measurement  the  first  one  is  repeated  but  with  a 
resistance  in  parallel  with  the  electrometer.— Elek 
Zeit.,  Feb.  24,  1916. 

A  Ray  Si>i<lrometer. — W.  S.  Gorton. — An  account 
of  an  experimental  investigation  of  an  X-ray  spec 
trometer  employing  mica  as  an  analyzer.— Phys.  Rev 
March.   1916. 

Miscellaneous 

Rapid  Reclaming  Chart. — E.  E.  Fournier  D'Albe.— 
A  rapid  reckoning  chart  (Fig.  7)  which  may  be  used  as 
a  substitute  for  the  slide  rule.  It  consists  of  a  diagram 
ruled  on  logarithmic  paper,  and  it  has  the  important  ad- 
vantage over  the  slide  rule  that  it  requires  no  setting. 
Ordinary  multiplication  is  effected  by  taking  the  ordi- 
nate and  abscissa  corresponding  to  the  two  numbers  to 
be  multiplied  and  then  passing  from  their  point  of  in- 
tersection to  the  diagonal.  The  diagonal  scale  C  also 
gives  squares  directly  or  square  roots  by  the  inverse 
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FIG.    7 — RAPID-RECKONING    CHART   FOR   USE   AS   SUBSTITUTE  FOR 
SLIDE  RULE 

process.  One  of  the  most  interesting  features  is  the 
ease  with  which  the  cubes  or  cube  roots  can  be  obtained. 
All  that  is  necessary  is  to  find  the  number  on  the  scale 
A,  then  proceed  horizontally  to  scale  D,  and  thence 
diagonally  to  scale  C.  It  is  obvious  that  a  similar 
method  is  applicable  for  any  root,  by  taking  a  line  simi- 
lar to  the  line  marked  D,  at  a  suitable  inclination,  and 
this  method  would  be  particularly  useful  in  the  case 
of  fractional  indices. — London  Electrician,  March  3, 
1916. 

Ceylon. — An  article  giving  statistical  figures  on  the 
value  of  the  imports  of  electrical  and  allied  material  into 
Ceylon  during  the  year  1914. — London  Elec.  Rev.,  March 
10,  1916. 
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Analytical  Determination  of   Mean 

Effective  Curren 

To  the  Editor  of  the  Electrical  World  : 
Sir:  I  have  read  the  article  entitled 
"Analytical  Determination  of  Mean  Ef- 
fective Current,"  by  Mr.  W.  D.  Peaslee, 
which  appeared  on  page  644  in  your  is- 
sue of  March  18,  1916.  The  author  of 
that  article  appears  to  be  under  the  im- 
pression that  this  method  is  new  and 
original  with  him.  As  a  matter  of  fact, 
the  method,  in  much  more  complete  and 
generalized  form,  has  been  before  the 
public  for  many  years.  It  formed  a 
part  of  my  lectures  on  electric  railway 
predeterminations  as  early  as  1904  — 
twelve  years  ago.  It  was  brought  to 
the  attention  of  the  electrical  world  in- 
general  in  a  paper,  in  French,  presented 
by  me  at  the  Electrical  Congress  at  Tu- 
rin, Italy,  in  September,  1911.  The  title 
of  this  paper,  "Method  of  Determina- 
tion of  the  Constant  Current  Produc- 
ing the  Same  Heating  Effect  as  a  Vari- 
able Current,"  indicates  clearly  its  ob- 
ject. A  glance  at  the  paper  will  read- 
ily show  that  Mr.  Peaslee's  article  falls 
short  of  a  comprehensive  treatment  of 
the  subject  from  the  standpoint  of 
either  the  presentation  of  the  theory 
or  its  practical  applications. 

Mr.  Peaslee's  ampere-input  diagrams 
are  only  a  few  inches  in  length,  and  re- 
late to  heating  effects  lasting  only  a 
few  minutes.  The  theory,  as  developed 
in  my  paper,  and  the  examples  used  as 
illustrations,  apply  to  heating  effects  of 
indefinitely  long  duration,  such  as,  for 
instance,  the  heating  produced  in  the 
electric  motors  of  an  electric  locomotive 
or  car  during  an  entire  run.  Thus,  the 
ampere-input  diagrams  shown  in  Figs.  3 
and  7  of  my  paper  were  those  for  com- 
plete round-trip  runs  of  an  electric 
train  in  the  New  York  subway.  The 
ampere-time  record  for  a  "local"  sub- 
way train  (in  Fig.  3  of  my  paper),  mak- 
ing stops  at  all  stations,  and  taking  cur- 
rent no  less  than  sixty  distinct  times 
during  a  round  trip,  lasting  seventy- 
eight  minutes,  was  46  ft.  in  length.  The 
ampere-time  record  for  the  "express" 
train  (Fig.  7),  making  stops  at  all  ex- 
press stations  in  a  round-trip  run,  last- 
ing fifty-eight  minutes,  was  37  ft.  in 
length,  and  shows  thirty-two  distinct 
current  "intakes."  These  illustrative 
examples  show  what  can  be  done  by  the 
method  in  its  fully-developed  form. 
There  is  no  indication  in  Mr.  Peaslee's 
article  that  he  even  contemplated  the 
application  or  extension  of  the  method 
to  cases  of  the  above-mentioned  charac- 
ter and  scope.  Like  Dr.  J.  A.  Fleming 
of  London,  who,  as  stated  in  my  paper, 
was  the  first  to  use  the  polar  diagram 
(before  1896)  for  a  similar  purpose,  Mr. 
Peaslee  seems  to  have  just  missed  the 
feature  whereby  the  theory  is  general- 
ized and  the  scope  of  its  practical  ap- 
plication is  greatly  extended.  All  this 
is  set  forth  fully  in  my  paper. 

With  respect  to  the  practical  applica- 
tions of  the  method,  my  paper  describes 
different  ways  of  facilitating  the  proc- 
ess of  transforming  an  ampere-diagram 
from  rectangular  Cartesian  co-ordinates 
to  polar  co-ordinates,  and,  especially,  it 
shows  (in  Figs.  5  and  8)  how  the  opera- 
tion of  integrating  one  or  any  number 
of  polar  diagrams  constituting  a  series, 
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and  the  operation  of  obtaining  there- 
from the  r.m.s.  value  (i.  e.,  the  equiva- 
lent steady  heating  current)  is  greatly 
simplified  and  expedited  by  the  use  of 
the  integraph,  an  instrument  which, 
while  performing  an  integration,  draws 
a  graph  representing  the  definite  inte- 
gral for  any  area  and  for  any  portion  of 
area  intergrated  by  its  use.  The  meth- 
od set  forth  in  the  paper,  whereby  the 
r.m.s.  value  is  obtained  from  the  inte- 
grals of  the  polar  diagrams,  by  the  aid 
of  the  integrating  instrument  itself, 
without  the  necessity  of  any  calcula- 
tions (whether  the  instrument  used  be 
an  integraph  or  a  planimeter)  is  anoth- 
er feature  of  my  paper  presenting  theo- 
retical interest  and  practical  value,  as 
rendering  possible  further  simplifica- 
tion of  the  work  of  applying  the  meth- 
od, and  insuring  greater  accuracy. 

Shortly  after  the  paper  was  presented 
I  made  another  improvement  in  the 
practical  application  of  the  method, 
whereby  still  greater  simplicity  and 
precision  were  obtained.  This  was  done 
by  an  apparatus  devised  by  me  where- 
by the  ordinary  ampere-time  diagram, 
as  drawn  by  a  recording  amperemeter, 
is  transformed  very  quickly  and  very 
accurately  into  a  polar  diagram  of  any 
scale  and  of  any  desired  vectorial  angle. 
While  the  tracing  point  of  the  appa- 
ratus is  following  the  outline  of  the 
ordinary  ampere-time  diagram,  a  trac- 
ing pen  or  pencil,  operated  by  the  ap- 
paratus, traces  the  corresponding  polar 
diagram  with  the  greatest  precision. 
This  apparatus  not  only  draws  the  polar 
graphs  much  more  quickly,  but  it  does 
the  work  with  far  greater  precision 
than  is  possible  by  the  usual  process, 
which  consists  in  transferring  the  or- 
dinates  for  a  number  of  points  by  means 
of  dividers,  and  then  drawing  in  the 
intermediate  portions  by  hand,  guided 
by  the  eye  only.  In  the  majority  of 
cases,  as  is  well  known,  the  actual  cur- 
rent-input curves  are  far  from  being  as 
smooth  as  those  shown  in  Fig.  1  of  Mr. 
Peaslee's  article,  but  on  the  contrary, 
they  are  full  of  "notches"  or  "saw- 
teeth," which  are  caused  by  rapid  fluc- 
tuations of  the  current.  Sometimes 
these  notches  correspond  to  the  steps 
of  the  controller,  and  sometimes,  as  in 
the  case  of  motors  operating  rolling 
mills,  they  result  from  numerous  sud- 
den fluctuations  in  the  load. 

My  apparatus  reproduces  very  faith- 
fully and  precisely,  in  the  polar  dia- 
grams, every  irregularity  or  vibration 
in  the  Cartesian  diagram  from  which 
it  is  obtained.  Incidentally,  it  can  also 
perform  another  interesting  and  impor- 
tant function.  The  ordinary  ampere- 
recording  instrument,  as  we  know,  gives 
a  graph  in  which  the  ordinates  are  not 
rectilinear,  but  are  curvilinear,  in  real- 
ity circular,  being,  in  fact,  ordinates  of 
a  circle  whose  radius  is  equal  to  the 
distance  between  the  recording  pen  and 
the  pivot  on  which  the  arm  carrying 
the   pen    swings.      My   apparatus   will 


automatically  correct  this  circular  dis- 
tortion of  the  diagram,  when  it  exists, 
and  it  can  even  be  used  for  drawing  a 
corrected  Cartesian  diagram  with 
"straightened"  ordinates  of  the  same, 
or  (if  desired)  of  some  other  ordinate 
scale  greater  or  less  than  the  original. 

The  apparatus  can  draw  the  polar- 
graph  with  equal  facility  from  either 
form  of  Cartesian  graph,  that  is,  from 
one  with  circular  ordinates  or  one  with 
rectilinear  ordinates.  The  apparatus 
has  been  used  by  me  with  great  success 
in  making  polargraphs  from  ampere- 
input  diagrams  of  electric  motors  used 
for  operating  rolling  mills,  and  for 
other  work  in  which  the  fluctuations 
were  both  numerous  and  large.  The 
transformation  of  such  Cartesian  dia- 
grams into  polar  diagrams,  by  the  usual 
hand  method,  would  be  a  tedious  oper- 
ation requiring  great  care,  if  errors  are 
to  be  avoided.  The  polargraphs  are 
drawn  on  separate  sheets  of  paper. 
These  sheets  are  then  placed  on  a 
draughting  table,  in  one  or  two  rows, 
in  the  manner  shown  in  Fig.  4  of  my 
paper,  and,  by  means  of  a  planimeter 
or  integraph,  preferably  the  latter,  the 
r.m.s.  value  is  obtained  from  these  polar 
diagrams,  in  the  manner  I  described. 

More  recently  I  have  had  in  mind 
another  improvement,  having  for  its  ob- 
ject the  further  simplification  of  the 
process,  namely,  the  development  of  an 
integrating  mechanism  whereby  the 
r.m.s.  value  may  be  obtained  directly 
from  the  ampere-time  diagram,  with- 
out the  necessity  of  first  drawing  the 
polar  diagrams  and  then  integrating 
them  afterwards.  The  theoretical 
study  made  of  the  question,  and  the 
practical  experiments  made,  indicate 
that  the  desired  result  can  be  accom- 
plished. C.  O.  Mailloux. 

New  York  City. 


To  the  Editor  of  the  Electrical  World  : 
Sir:  In  reference  to  my  article  in  the 
March  18  issue  of  the  Electrical 
World  entitled  "Analytical  Determina- 
tion of  Mean  Effective  Current"  I  de- 
veloped this  method  in  the  spring  of 
1911  in  the  course  of  some  analyses  of 
non-sinusoidal  waves.  It  was  suggested 
by  an  abstract  of  some  work  by  Dr. 
Fleming,  in  which  the  polar  diagram  of 
a  sine  wave  was  analyzed.  It  was  only 
a  short  step  from  Dr.  Fleming's  anal- 
ysis to  the  determination  of  the  effective 
value  of  the  wave. 

It  was  not  until  1914  that  I  found 
occasion  to  apply  this  method  to  the 
determination  of  effective  values  of 
current  as  described  in  the  article,  and 
this  application  was,  of  course,  merely 
the  utilization  of  the  method  I  had  de- 
veloped in  1911.  I  was  not  aware  that 
Dr.  Mailloux  or  anyone  else  had  devel- 
oped this  method  until  the  matter  was 
called  to  my  attention  after  the  appear- 
ance of  my  article,  or  I  should  certainly 
have  given  proper  credit.  Dr.  Mailloux 
should  be  granted  and  I  personally  am 
glad  to  accord  him  an  independent  de- 
velopment previous  to  my  own,  and  I 
take  this  opportunity  to  assure  him  that 
I  knew  nothing  of  his  prior  develop- 
ment before  the  publication  of  my  ar- 
ticle in  the  Electrical  World. 

W.  D.  Peaslee. 
Corvallis,  Ore. 
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i  nil.  i  Ick    Sargent    of    the    in  mi    of 

I  iiindy,  t  Ihicago,    ailed  fi  om 

\,w   oi  lean  ,  La.,  for  i  Ihile,  s.  a.,  on 

\pni  ...     Mr    Sargent   is  making  this 

trip  in  behalf  "i'  tii''  Chile  Exploration 

my.  a  linn  wlnrli  i  !  [dent  Ifled  \\  ill' 

the  Guggenheim  copper  interests.     He 
expects  t<>  return  i<>  Chicago  in  about 

tWO  months. 

(,iin    .    i     Scarfe,  who  has  been  su 
perintendent    of  electric   power   in    the 
Grass   Valley  Nevada   city    (Cal.)   dis 
trict  of  the  Pacific  Gas  &  Electric  Com 
pany  for  many  years,  recently  tendered 
his   resignation,   which   took   effect    on 
March  81.     Mr.  Scarfe  is  leaving  the 
company  to  enter  private  practice  as  a 
consulting  engineer. 

\\  .  S.  Rathcll,  for  many  years  con- 
nected with  the  utility  properties  of 
Warn,  Tex.,  has  resigned  as  manager 
for  the  Texas  Power  &  Light  Company 
a!  Waco,  ami  as  supervising  engineer 
of  the  company's  neighboring  gas  prop- 
erties, to  enter  business  at  Houston. 
Tex.  Mr.  Ratlu'll  came  to  Waco  in 
L898  as  manager  of  the  Citizens  Street 
Railway  Company,  and  was  in  charge 
of  the  Waco  street  railway,  electric 
light  and  gas  interests  for  thirteen 
years.  After  the  J.  F.  Strickland  com- 
pany purchased  these  properties,  Mr. 
Rathell  continued  as  manager  until 
1912,  when  the  traction  interests  were 
taken  over  by  the  Southern  Traction 
Company.  Since  that  time  he  has  been 
in  charge  of  the  local  lighting  property. 

J.  C.  McLaughlin,  who  has  been  ap- 
pointed manager  of  the  commercial  de- 
partment of  the  Potomac  Electric 
Power  Company  of  Washington,  D.  C, 
succeeding  the  late  E.  S.  Marlow,  first 
entered  the  employ  of  the  old  United 
States  Electric  Light  Company  of 
Washington  in  1888.  Ten  years  later 
this  company  was  absorbed  by  the 
Potomac  company,  and  as  the  latter 
grew  Mr.  McLaughlin  became  suc- 
cessively bookkeeper,  office  clerk,  sales- 
man  and  assistant   to    Mr.   Marlow. 
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\.  I..  Ba)  lor.  manager  of  the  engine 
department  of  The  .lames  Leffel  <t 
Company.  Springfield,  Ohio,  has   been 

appointed  t<>  the  position  of  secretary 
of  the  company. 

\N  |..  Bird,  ecretarj  ami  manager  of 
the  Kaministiquia  Power  Company, 
Fori  William,  Out.,  has  been  elected 
president  of  the  Fort  William  Hoard  of 
Trade. 

Addis  M.  Whitney  has  resigned  from 
the  treasureship  of  the  Massachusetts 
Lighting  Companies,  Boston,  his  resig- 
nation to  take  effect  on  April  22.  He 
has  been  treasurer  of  the  company  since 
its  organization  in  1903. 

C.  S.  Harriman,  who  had  charge  of 
the  contract  department  of  the  munici- 
pal lighting  plant  of  Kansas  City,  Kan., 
for  several  years,  is  now  connected 
with  the  Kansas  City  office  of  the 
Wagner  Electric  Company. 

J.  M.  Fine,  for  the  last  eight  years 
mechanical  and  electrical  superintend- 
ent in  the  Northern  Division  of  the 
United  States  Reclamation  Service,  is 
now  in  the  electrical  department  of  the 
Anaconda  Copper  Mining  Company. 

Oscar  L.  Gubelman  of  the  firm  of 
Knauth,  Nachod  &  Kuhne  has  been 
elected  a  director  of  the  Washington 
(D.  C.)  Railway  &  Electric  Company, 
the  Potomac  Electric  Power  Company, 
the  City  &  Suburban  Railway  of  Wash- 
ington an  dthe  Georgetown  &  Tenally- 
town  Railway  Company. 

H.  L.  Reber,  who  has  just  been  ap- 
pointed president,  of  the  Kinloch  Tele- 
phone Company,  St.  Louis,  Mo.,  suc- 
ceeding W.  D.  Orthwein,  has  been  con- 
nected with  utility  work  in  various 
fields,  including  electric  lighting  and 
power  plants  and  electric-railway  sys- 
tems. Mr.  Reber  was  secretary  and 
chief  engineer  of  the  Kinloch  company 
when  it  was  organized  in  1899  and  has 
been  vice-president  and  general  man- 
ager of  the  company  since  1909. 

R.  B.  Wolverton,  United  States  radio 
inspector  for  the  San  Francisco  dis- 
trict, has  resigned,  to  become  radio 
engineer  of  the  Federal  Telegraph  Com- 
pany. In  his  new  position  Mr.  Wolver- 
ton will  have  charge,  under  L.  F.  Ful- 
ler, chief  engineer,  of  the  construction 
gf  the  three  wireless  stations  that  the 
Federal  company  has  contracted  to 
erect  for  the  Navy  Department  at  San 
Diego,  Pearl  Harbor  and  Cavite.  The 
Federal  company  is  also  preparing  to 
install  wireless  stations  at  New  York 
and  Buenos  Aires,  which  will  give  the 
first  direct  means  of  communication  be- 
tween Argentina  and  the  United  States. 
Mr.  Wolverton,  who  is  a  Harvard  gradu- 
ate, took  charge  of  the  San  Francisco 
office  in  November,  1912. 


George  G.  Bowen  has  been  appointed 

.,    i  i.M,i     ale    manager  of  the  North 
■  ii  Electric  Company  of  Portland, 
Ore.,    succeeding    to    the    post    made 

Vacant       through       the       resignation       of 
W.  11.   I'.   11.11. 
T.  II.  McElroy,  for  eleven  years  su- 
endent  of  t he  municipal  light  ami 

water    plant    a!    Cnanl,    Pa.,    has    bought 

a  controlling  Interest  in  and  taken  the 
management  of  the  King  city  Electric 
&   Manufacturing  Co.,  King  City,  Mo. 
Ezra  B.  Whitman  of  Baltimore,  M<l., 

has  become  a  iiieinlier  of  the  firm  of 
.Norton    &     Bird,    consulting    engii 

Chicago,  111.,  which  will  hereafter  bl 
known  under  the  firm  name  of  Norton, 
Bird  &  Whitman.  In  addition  to  their 
office  at  111  West  Monroe  Street,  Chi- 
cago, the  firm  will  have  an  engineering 
office  in  the  Munsey  Building,  Balti- 
more. Mr.  Whitman  is  a  graduate  of 
Cornell,  class  of  1901,  and  has  devoted 
much  attention  to  sewerage  and  water 
supply  work,  serving  the  city  of  Balti- 
more as  water  engineer  and  president 
of  its  water  board  until  1914,  when  he 
resigned  to  enter  general  practice. 
William  J.  Norton  of  the  firm  was  for- 
merly first  assistant  secretary  of  the 
New  York  Public  Service  Commission, 
and  Paul  P.  Bird,  the  other  member  of 
the  firm,  was  formerly  chief  engineer 
for  the  Illinois  Steel  Company,  smoke 
inspector  for  the  city  of  Chicago,  and 
later  special  power  engineer  for  the 
Commonwealth  Edison  Company. 

Arthur  J.  Selzer,  sales  manager  of 
the  Central  Electric  Company,  Chicago, 
who  was  elected  chairman  of  the  Cen- 
tral Division  of  the  Electrical  Supply 
Jobbers'  Association  at  the  Detroit 
meeting,  is  a  native  of  Evansville,  Ind. 
His  early  experience  in  the  electrical 
business  was  gained  through  five  years' 
service  as  a  wireman  and  a  lineman. 
He  also  operated  an  electrical-contract- 
ing business  in  Vincennes,  Ind.,  for  two 
years.  Later  he  spent  two  years  as  a 
salesman  for  the  Varney  Electric  Sup- 
ply Company  at  Indianapolis,  Ind.,  and 
six  years  as  salesman  for  the  Electric 
Appliance  Company  of  Chicago.  In 
1912  he  was  made  Western  sales  man- 
ager for  the  Adams-Bagnall  Electric 
Company  at  Cleveland,  which  position 
he  retained  until  he  became  sales  man- 
ager of  the  Central  Electric  Company 
of  Chicago  on  Jan.  1,  1916. 


April  8,  1916 


ELECTRICAL     WORLD 


839 


NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Automatic  Switching  Apparatus  to  Provide  Continuity  of  Service 


Switching  apparatus  designed  by  C.  W.  Pendell  of 
the  Public  Service  Company  of  Northern  Illinois  and 
manufactured  by  the  General  Electric  Company,  Sche- 
nectady, N.  Y.,  will,  it  is  said,  assist  in  procuring  con- 
tinuous service  for  customers  who  have  more  than  one 
source  of  power  available.  For  instance,  a  steam  or 
an  electric  railway  with  alternating-current  signaling 
circuits  can  be  assured  of  continuous  energy  input 
to  its  signaling  circuits  through  the  use  of  this  device 
with  two  or  more  sources  of  power.  Isolated  plants 
through  the  use  of  this  switching  apparatus  can  arrange 
for  stand-by  central-station  service  to  be  cut  in  auto- 
matically. Central-station  customers  fed  by  either  of 
two  lines  can  use  the  device  to  transfer  their  loads  from 
one  line  to  the  other  in  case  of  line  failure.  Central 
stations  operating  transformer  substations  can  use  the 
device  in  places  where  direct-current  solenoid-operated 
switches  are  now  used,  and  thereby  eliminate  direct- 
current  charging  and  battery  equipment. 

Essentially  the  mechanism  consists  of  a  single-phase 
repulsion-induction  motor,  a  system  of  mechanical  parts 
for  transmitting  the  power  of  the  motor  to  the  switch- 
closing  mechanism,  provision  for  varying  the  time  in- 
terval between  the  energizing  of  the  motor  and  the 
closing  of  the  switch,  a  low-voltage  release  to  trip  out 
the  switch,  a  means  to  prevent  the  switch  from  closing 
should  energy  be  restored  to  the  line  from  the  first 
source  before  the  mechanism  completes  its  operation. 

Referring  to  the  accompanying  circuit  diagram,  it 
will  be  seen  that  the  motor  receives  its  power  through 
the  contacts  of  a  low  voltage  relay,  the  coil  of  which  is 
de-energized  when  power  on  the  signal  line  or  bus  fails. 
The  power  of  the  motor  is  transmitted  through  a  worm 
gear  and  pinion  to  the  pawls  which  move  the  ratchet. 
One  of  the  pawls  works  on  an  eccentric  from  the  pinion 
shaft,  and  the  other  is  fastened  concentric  to  the  shaft. 
For  each  revolution  of  the  pinion  shaft  the  eccentric 
pawl  will  move  the  ratchet  through  the  angle  subtended 
by  one  tooth,  and  the  other  pawl  will  hold  the  ratchet 
in  position  while  the  former  is  reaching  forward  for 
another  tooth. 

The   movement   from   tooth    to   tooth   consumes   two 


seconds  per  tooth,  and  there  are  fifteen  teeth.  The 
ratchet  may  be  set  to  start  the  motion  on  any  tooth,  so 
that  the  time  interval  from  energizing  of  the  motor  to 
closing  of  the  switch  may  be  adjusted  in  two-second 
intervals  from  two  seconds  to  thirty  seconds. 

The  first  movement  of  the  ratchet  closes  the  fingers 
of  the  auxiliary  switch,  relieving  the  relay  contacts  from 
carrying  heavy  current.  The  final  movement  of  the 
ratchet  simultaneously  raises  the  weight  of  the  low- 
voltage  release  and  closes  the  main-line  switch. 

When  the  main-line  switch  closes,  energy  is  restored 
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FIG.  3 — WIRING  DIAGRAM  OF  AUTOMATIC  SWITCHING  SYSTEM  AS 
APPLIED  TO   SECTIONS   OF  A   SIGNAL  TRANSMISSION   LINE 

to  the  low-potential  relay,  and  to  the  magnet  which  lifts 
the  pawl.  This  allows  the  ratchet  to  return  to  its  normal 
position  and  the  auxiliary  switch  to  open,  but  the  main- 
line switch  does  not  open  because  a  connecting  link 
attached  to  the  operating  rod  is  held  by  a  trigger  latch. 
The  main-line  switch  may  be  tripped  only  by  de-ener- 
gizing the  low-voltage  release,  the  weighted  plunger  of 
which  falls  on  the  trigger  latch,  releasing  the  connect- 
ing link  of  the  operating  rod. 

The  restoration  of  service  through  one  of  these  auto- 
matic switching  equipments  energizes  the  potential 
relay  and  pawl-lifting  magnet  of  the  mechanism  con- 
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FIGS.    1    AND   2- 


-VIEWS   OF   AUTOMATIC   SWITCHING    APPARATUS   SHOWING    RATCHET    AND    AUXILIARY    SWITCH    AND    OPPOSITE    SIDE 
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trolling  the  other  source  of  supply.     This  action,  of 
,,,11'  mediately   arreata  further  operation  of  t li.it 

anism.     am  parts  are  then  restored  to  normal  and 
the  witch  Is  not  closed. 

The  time  element  adjustments  on  the  mechanism 
controlling  two  power  sources  supplying  a  signal  bus  or 
other  customer  should  be  sel  t<>  give  one  source  the 
preference.  If  the  mechaniam  controlling  the  normal 
source  Is  sel  for  ten  seconds'  delay  and  on  the  emergency 
or  stand-by  Bource  sel  for  thirty  seconds,  the  normal 
source  will  be  reconnected  to  the  service  before  the 
emergency  source  is  connected  in  case  of  s  momentary 


interruption.  If  the  Interruption  continuei  beyond  the 
time  equal  to  the  difference  In  time  setting  of  the  mech- 
.1111  in,  the  emergency  sourer  will  be  connected  to  the 

serviee  ;ni(l   the  normal  source  will   lie   blocked  OUt. 

Operation   will  be   resumed   from  the  normal  source  ol 

supply  when  it.  is  again  available  by  tripping  out  the 
switch  on  the  emergency  supply  through  the  action  of 
;i  low  voltage  relay  energized  from  the  normal  source. 

No  attendance  is  therefore  necessary. 

The  equipments  described  and  illustrated  herewith 
are  designed  tor  single-phase  operation,  bu1  they  are 
applicable  to  polyphase  circuits  of  any  voltage  as  well. 


Improved  Automatic  Door 

Switch 

An  improved  device  designated  by  the 
manufacturer,  the  Bryanl  Electric  Com- 
pany. Bridgeport,  Conn.,  as  the  Perkins 

automatic  door  switch,  has  just  been 
blOUghl    out     for    use    on    closet    doors, 

hotel-room  doors,  etc.    A  feature  of  the 

switch,  it  is  pointed  out,  is  the  short 
distance  which  the  operating  button 
projects  beyond  the  face  plate,  this  dis- 
tance being  only  11  32  in.  This  min- 
imum projection  of  the  operating  but- 
ton is  said  to  be  advantageous,  since  a 
door  does  not  have  to  be  opened  so  much 
to  permit  the  complete  operation  of  the 
switch.  Two  screws  hold  the  plate  in 
position.  The  operating  mechanism  of 
the  switch  has  been  simplified  and  the 
parts  thereof  made  ample  and  strong. 
The  commutator  is  of  the  knife-blade 
type,  and  is  insulated  by  fiber  blocks 
which    prevent    overheating    and,    it   is 


AUTOMATIC   DOOR    SWITCH 

declared,  eliminate  risk  of  damage  or 
carbonization.  Switches  of  the  type 
described  can  be  provided  for  closing 
the  circuit  when  the  door  is  either 
opened    or    closed. 


FIG. 


1 — SECTIONAL     VIEW     SHOWING 
METHOD  OF  FIRING  FUEL 


entering  chute  and  plunger  require  a 
space  only  5  in.  deep  and  when  installed 
in  the  fire-door  opening,  a  new  door  is 
usually  provided.  The  installation  of 
the  machine  does  not  prevent  or  inter- 
fere with  firing  by  hand  or  in  cleaning 
the  fire  through  the  fire  doors. 

The  method  of  operation  is  simple. 
Coal  is  fed  into  a  hopper  having  suffi- 
cient capacity  to  run  the  boiler  for 
about  one  hour,  the  amount  fed  to  the 
boiler  being  determined  by  the  speed  of 
the  mechanism,  which  may  be  automat- 
ically controlled.  From  the  hopper  the 
coal  passes  through  a  crusher,  which 
reduces  the  larger  lumps  to  a  size  suit- 
able for  firing,  the  crushed  coal  drop- 
ping into  the  plunger  chamber.  At  in- 
tervals, which  are  determined  by  the 
speed  at  which  the  stoker  is  operated, 
the  plunger  (which  is  actuated  by  two 
heavy  springs  under  tension)  ejects  the 
coal,  which  is  uniformly  distributed 
over  the  fire  grate  by  the  action  of  a 


Improved  Mechanical  Stoker 

The  "Ko-Shovel"  stoking  machine,  as 
it  is  called,  shown  herewith,  is  designed 
to  inject  coal  in  a  furnace  in  small 
charges  with  the  fire  doors  closed.  Ow- 
ing to  the  fact  that  the  charges  are 
small  and  frequent  and  that  the  fine 
dust  particles  of  coal  can  be  completely 
burned  before  they  reach  the  grate,  the 
stoker,  the  manufacturer  points  out,  is 
particularly  efficient  and  economical  in 
operation.  The  stoker  may  be  installed 
either  directly  in  the  upper  portion  of 
the  fire-door  opening  or  immediately 
above  the  door  in  the  boiler  front.    The 


FIG. 


2 — BATTERY      OF 
STOKERS 


MECHANICAL 


water-cooled,  peculiarly  shaped  deflec 
tor  plate  over  which  it  passes.  The 
machine  is  designed  to  handle  any  grade 
of  fuel  up  to  1.5-in.  bar  screening  or 
down  to  No.  5  washed  or  unwashed  coal. 
It  may  be  either  electrically  driven  or 
steam  driven,  as  desired.  About  0.5  lb. 
of  fuel  is  tired  at  each  stroke  of  the 
plunger  and  the  total  quantity  is  de- 
termined by  the  speed  of  the  machine. 
Automatic  regulation  of  boiler  pressure- 
can  be  secured  by  an  automatic  valve, 
controlling  the  steam  entrance  to  the 
driving  engine.  Automatic  regulation 
for  driving  the  machines  by  motor  is 
also  obtained  by  boiler-steam-pressure 
control. 

George  A.  Kohout  &  Company, 
Chicago,  111.,  are  exclusive  distributors 
of  this  machine. 


Oil  Engines 


Internal-combustion  engines  of  the 
two-stroke-cycle  types  designed  to  op- 
erate on  from  0.82  lb.  to  1  lb.  of  crude 


FIG.  1 — SINGLE-CYLINDER  ENGINE  DIRECT- 
LY  CONNECTED   TO   GENERATOR 

oil  or  fuel  oil  per  kilowatt-hour  from 
one-half  load  to  full  load  are  shown 
herewith.  These  engines  are  of  the 
Skandia  (Swedish)  make  and  are  be- 
ing placed  on  the  market  by  the  Ma- 
rine Oil  Engine  Company,  30  Church 
Street,  New  York,  which  company  will 
shortly  begin  the  manufacture  of  them 
in  this  country.  In  Fig.  1  is  shown  a 
single-cylinder  engine  which  is  directly 
connected  to  a  generator.  Both  gener- 
ator and  engine  are  mounted  on  the 
same  base,  as  shown.  This  outfit  is 
built  with  ratings  of  from  5  hp.  to  30 
hp.  and  is  adapted  for  use  as  a  gener- 
ator set  for  either  industrial  plants  or 
auxiliary  lighting  sets  on  board  ships. 
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Multi-cylinder  engines  have  also  been 
developed,  and  they  can  be  utilized  for 
either  belt-driving  purposes  in  indus- 
trial plants  or  for  direct  connection  to 


1+10% 


FIG.     2 — REGULATION     CURVES 

either  direct-current  or  alternating- 
current  generators.  In  Fig.  2  are 
shown  two  regulation  curves,  one  being 
for  two-cylinder  and  four-cylinder  en- 
gines directly  connected  to  alternating- 
current  generators,  and  the  other  for 
single-cylinder  engines  for  small  direct- 
current  plants. 


Electric   Pump   Outfit   for 
Domestic  Service 

In  the  accompanying  illustration  is 
shown  a  complete  motor-driven  pump- 
ing outfit  designed  especially  for  use 
in  residences  where  city  water  service 
is  not  available.  The  pump  itself  is  of 
the  horizontal  double-acting  type  and 
forces  the  water  into  the  tank  shown, 
which  is  20  in.  in  diameter  and  5  ft. 
high.  When  the  pressure  in  the  tank 
reaches  the  desired  maximum  the  motor 
and  the  pump  are  automatically  stopped 
until  the  amount  of  water  drawn  off 
lowers  the  pressure  to  the  point  at 
which    the    automatic    switch    is    set — 


MOTOR-DRIVEN    DOMESTIC    PUMPING 
OUTFIT 

when  the  motor  and  pump  again  start 
and  replenish  the  tank.  To  prevent  the 
tank  getting  "water-logged"  (or  filled 
with  water)  an  air  valve  is  provided 
which  opens  and  allows  the  pump  to 
force  more  air  into  the  tank.  Usually  the 
tank  is  about  two-thirds  full  of  water 
and  one-third  full  of  air.    A  water  relief 


valve  is  also  provided  as'  a  safeguard 
to  prevent  excessive  pressure  in  case 
the  automatic  switch  fails  to  work  for 
any  reason.  The  motor  is  connected 
to  the  pump  by  means  of  a  flywheel  and 
belt,  as  shown.  The  air  valve  which 
forms  part  of  the  equipment  is  a  regu- 
lating check  valve  which,  when  opened, 
allows  some  air  to  be  drawn  into  one 
end  of  the  cylinder  and  then  forced 
with  water  into  the  tank,  where  it  at 
once  takes  its  place  in  the  upper  part 
of  the  tank,  thus  thoroughly  aerating 
the  water.  The  pump  is  driven  by  a 
1/6-hp.  motor  and  has  a  capacity  of 
180  gal.  per  hour.  The  tank  has  a 
capacity  of  80  gal.  The  suction  and 
discharge  pumps  are  0.75  in.  in  size. 
The  outfit  occupies  a  floor  space  33  in. 
by  39  in.  and  is  5  ft.  6  in.  high.  The 
pump  operates  at  a  maximum  pressure 
of  50  lb.  The  total  weight  is  600  lb. 
The  electric  pumping  outfit  described  is 
being  placed  on  the  market  by  the  Hill 
Pump  Company,  Anderson,  Ind. 


Signal-Resistance  Units 

Compact  units  of  high-resistance  and 
moderate  energy  -  carrying  capacity 
have    recently    been    brought    out    by 


RESISTANCE     UNITS     FOR     SIGNAL,     TELE- 
GRAPH AND  TELEPHONE  APPARATUS 

the  Ward  Leonard  Electric  Company, 
Bronxville,  N.  Y.,  for  use  with  signal, 
telephone  or  telegraph  apparatus.  In 
the  accompanying  illustrations  are 
shown  units,  which  use  wire  having 
practically  a  zero  temperature  coeffi- 
cient, according  to  the  manufacturer, 
wound  on  porcelain  tubes  and  covered 
with  a  vitreous  enamel.  The  resistance 
wire  is  embedded  in  a  material  which 
will  expand  and  contract  at  the  same 
rate,  it  is  pointed  out,  as  the  resistance 
itself  within  the  limits  of  usage,  thus 
preventing  the  adjacent  turns  from 
closing  together  and  short-circuiting 
and,  therefore,  preventing  a  change  in 
the  resistance  of  the  unit  which  might 
cause  a  burn-out  in  the  circuit.  The 
vitreous  enamel  in  which  the  wire  is 
embedded  and  by  which  it  is  entirely 
covered  protects  the  wire  from  the  at- 
mosphere.. As  the  entire  wire  is  her- 
metically sealed,  it  cannot  deteriorate, 
owing  to  the  action  of  moisture  or  cor- 
rosive elements.  The  coating  of  enamel 
over  the  wire  is  so  thin  and  the  enamel 
is  so  good  a  conductor  of  heat,  it  is  de- 


clared, that  the  heat  generated  is  dis- 
sipated very  rapidly,  because  the  radi- 
ating surface  is  practically  increased 
from  that  of  the  fine  wire  to  that  of 
the  porcelain  tube.  The  units  are  of 
sturdy  construction,  small,  non-abra- 
sive, rustproof,  waterproof,  fireproof 
and  dustproof.  The  connection  between 
the  resistance  wire  and  the  terminal 
leads  is  embedded  in  the  vitreous  enam- 
el, which  preserves  the  joint  against 
any  depreciation.  In  the  illustration 
are  shown  units  arranged  to  be  screwed 
into  lamp  sockets  and  also  units 
equipped  with  ferrule  ends  for  fuse- 
clip  mounting,  and  angle  ends  for 
mounting  in  standard  signal  blocks,  and 
especially  adapted  types  for  telephone 
and  telegraph  service.  Any  of  the 
units  shown  can  be  provided  with  re- 
sistance as  high  as  10,000  ohms  on  one 
layer  of  wire.  All  of  the  units  are  so 
designed  that  they  can  be  readily  mount- 
ed, as  can  be  seen  in  the  accompanying 
illustrations. 


Automatic  Feeding  Device  for 
Electric  Shoe  Embosser 

Electrically  heated  embossing  and 
stamping  machines  for  use  in  shoe  fac- 
tories are  supplanting  gas-heated  ap- 
paratus. A  recent  invention  is  an  auto- 
matic feed  used  in  connection  with  the 
Simplex  electric  embosser,  manufac- 
tured by  the  Boston  (Mass.)  Last  Com- 
pany. With  this  machine  the  operator 
can  use  both  hands  in  controlling  the 
stock  being  embossed,  the  embossing 
leaf,  in  strip  form  contained  in  a  roll, 
being  fed  through  the  machine  auto- 
matically.   An  adjustable  rack  and  spur 


ELECTRIC    EMBOSSER    WITH    AUTOMATIC 
FEED 

gear  allows  the  leaf  to  be  advanced  the 
desired  length  at  each  printing,  change 
of  spacing  being  obtained  by  unlocking 
a  nut  on  the  rocker  arm  and  adjusting 
the  lever  according  to  the  width  of  the 
stamp.  The  machine  is  so  timed  as  to 
feed  only  when  the  stamp  is  raised  clear 
of  the  material. 
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Electric  Vibrators  foi  Foundry 
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FIG.    1—  END    V1KW    OF    PATTERN    VIBRATOR 


rior  to  air  vibrators  developed  for  the 
sanu-  purpose,  arc  being  placed  on  the 
market  by  the  Magnetic  Manufacturing 
Company,  Milwaukee,  Wis.  In  Fig.  1 
is  shown  an  end  view  of  a  Type  A  vi- 
brator, as  it  is  called,  with  switch  at- 
tached. The  device  is  connected  to  the 
power  circuit  by  a  three-wire  plug  and 
receptacle  mounted  on  the  outlet-box 
cover.  This  vibrator  is  especially  well 
adapted  for  use  on  benches,  squeezers, 
and  heavy  molding  machines.  A  hand 
switch  is  provided  when  the  device  is 
employed  on  roll-over  machines  or 
where  the  workmen  wish  to  operate  it 
on  a  remote  or  moving  part  of  the  ma- 
chine. A  knee  switch  may  be  used  in 
place  of  the  hand  switch  if  desired. 

In  Fig.  2  is  illustrated  a  Type  P  vi- 
brator attached  to  a  pattern  plate, 
showing  knee  switch  in  place.  This 
vibrator  is  equipped  with  5  ft.  of  wired 
flexible-steel  conduit. 

The  vibrators  are  inclosed  in  steel 
housing.  They  are  compact  and  con- 
sist of  a  metal  plunger  having  hard- 
ened   ends    actuated    by    solenoid    coils 
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FIG.    2 — ELECTRIC   VIBRATOR   ATTACHED   TO 
PATTERN  PLATE 

incased  in  a  smooth  cylindrical  steel 
housing,  the  coils  causing  the  plunger 
to  work  first  against  the  hardened 
metal  anvil  in  one  end  and  then  against 
an  anvil  on  the  other  end.  The  plunger 
is  maintained  centrally  in  the  solenoid 
tube  by  magnetic  force,  thus  preventing 


Distributing  Panel  for  Dental- 
Office  Service 

the  control  of  various  electrical 
and  compressed  air  circuits  in  dental  of- 
fices die  Ritter  Denial  Manufacturing 
Company,  Rochester,  N.  v.,  has  brought 
out  the  "Columbia"  distributing  panel, 
as  it  is  called,  shown  herewith.  At  the 
top  of  the  apparatus  are  placed  three 
pressure  gages  as  shown.  No  electrical 
connection  is  made  in  the  front  of  the 
panel.  The  fuses  are  covered  with  caps 
made  of  insulating  material.  The 
switches  are  of  the  push-and-pull  type. 
Large  switch  buttons  on  each  side  of 
the  clock  shown  in  the  middle  of  the 
board  are  connected  to  the  pilot-lamp 
circuit.  The  switch  on  the  left  is  desig- 
nated as  the  master  switch,  and  opens 


FIG.    1 — ELECTRICAL   PANEL    SWUNG    OPEN 

and  closes  the  main. circuit,  which  sup- 
plies energy  to  the  panel.  The  other 
switch  controls  the  instrument  and  in- 
strument-holder circuits.  Along  each 
side  of  the  panel  are  three  switches, 
which  control  six  full-supply-voltage 
outlets.  These  switches  are  controlled 
by  the  master  switch,  and  in  turn  con- 
trol the  outlets  for  attaching  the  dental 
engine,  compressor,  fan,  lamps,  etc.  On 
the  back  of  the  clock  is  an  indicating 
dial  which  revolves  once  in  twenty-four 
hours,  and  the  mechanism  is  so  ar- 
ranged that  the  energy  can  be  shut  off 
at  -any  time  desired.  Use  is  made  of 
four  regulators  which  individually  con- 
trol four  outlets  on  the  instrument 
holder.  Each  regulator  has  its  indi- 
cator and  separate  graduated  scale,  and 
upon  the  latter  appears  a  name  which 
corresponds  with  a  similar  name  on  one 
of  the  instrument-holder  outlets.  The 
two  smaller  regulators  are  placed  on 
top  of  the  two  larger  regulators  for 
economy  of  space,  but  have  no  connec- 
tion whatever.     The  regulators  in  the 


combination  oi  large  and  small  devices 
tui  n  In  oppo  Ite  directions  to  pi 
confui  (on.    The  lo*  outlet  i  are 

ed  for  alternating  current.  Where 
only  dired  currenl  li  available  the  EU1 


FIG.     2 — OUTSIDE    VIEW     OF    DISTRIBUTING 
PANEL 

ter  company  has  brought  out  a  rotary 
converter  which  is  designed  to  change 
the  direct  current  to  alternating  cur- 
rent suitable  for  the  low-voltage  in- 
strument. The  electrical  portion  of  the 
panel  is  mounted  on  a  separate  iron 
frame  hinged  to  the  main  frame,  as 
shown  in  Fig.  1.  At  the  top  is  a  com- 
bination knife  switch  which  opens  and 
closes  the  circuit  as  the  face  of  the 
panel  is  swung  open  or  closed. 


Metal  Molding  Fittings 

"Stewart"  metal  molding  fittings  for 
single-branch  and  double-branch  cir- 
cuits have  recently  been  placed  on  the 
market  by  Edwards  &  Company,  140th 
Street  and  Exterior  Street,  New  York 
City.  The  fittings  consist  of  three 
pieces — the  steel  base  plate,  the  con- 
necting block  and  the  porcelain  cover. 
In  installing  the  fitting  it  is  not  neces- 
sary to  cut  the  base  of  the  molding  to 
make  a  branch  or  to  cut  the  wire. 
Soldering  and  splicing  are  also  unneces- 


DOUBLE-BRANCH    FITTING    WITH     COVER 
REMOVED 

sary.  The  porcelain  cover  is  keyed  so 
that  it  will  always  be  in  position,  and 
the  screw  that  holds  the  cap  will  pick 
up  the  thread,  it  is  declared,  without 
any  trouble.  The  illustration  shows 
double-branch  fitting  with  cover  re- 
moved, showing  three  wires  in  the  main 
circuit. 
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Electric  Irons 

The  Model  A  electric  iron,  as  it  is 
called,  shown  in  Fig.  1,  is  double  point- 
ed, permitting  operation  either  forward 
or  backward  as  desired.     It  is  provided 


FIG.    1 — DOUBLE-POINTED    IRON 

with  a  heat  reservoir  which,  according 
to  the  manufacturer,  the  B'gelow  Com- 
pany, Chicago,  111.,  stores  the  heat  for 
use  after  the  current  has  been  switched 
off.  A  steel  cord  holder  is  provided 
which  keeps  the  cord  out  of  the  oper- 
ator's way  and  prevents  abrasion.  The 
iron  is  equipped  with  6  ft.  of  connect- 
ing cord  and  insulated  stand,  as  shown. 
It  weighs  6.5  lb. 

In  Fig.  2  is  shown  a  6-lb.  Model  D 
iron  of  low  price  which  is  equipped 
with  steel-blued  sole  plate,  which  heat 
cannot  discolor,  it  is  claimed.     The  up- 


FIG.    2 — SIX-POUND    ELECTRIC    IRON 

per  portion  of  the  iron  is  highly  nick- 
eled. The  iron  is  also  equipped  with 
6  ft.  of  cord  and  insulated  stand. 


Automatic  Switch  for  Charging 
Panels 

Motor-generator  sets  are  now  being 
extensively  used  in  garages  and  serv- 
ice stations  for  charging  automobile 
ignition  and  lighting  batteries.  In  cases 
where  the  switchboards  employed  with 
these  sets  are  not  equipped  with  a 
reverse-current  circuit  breaker  or  other 
device  for  protecting  the  battery 
against  failure  of  the  line  current  and 
to  prevent  the  battery  from  discharging 
back  into  the  generator,  the  switch 
shown  herewith  has  been  developed  by 
the  Hartman  Electrical  Manufacturing 
Company,  Mansfield,  Ohio.  It  is  a  modi- 
fication of  the  company's  Type  B  cut-in 
and  cut-out  switch  designed  particu- 
larly for  use  with  small  generating 
plants.  The  modification  consists  in  in- 
serting resistance  in  the  circuit  with 
the  shunt  coil  of  the  switch,  with  means 


of  varying  the  resistance  according  to 
the  number  of  batteries  to  be  charged. 
This  is  accomplished  by  means  of  a 
small  button  and  pointer  shown  in  the 
cut.  This  pointer  is  turned  to  1,  2,  3 
or  4,  depending  on  the  number  of  6-volt 
batteries  it  is  desired  to  charge  in 
series.  Of  course,  the  number  of  bat- 
teries which  can  be  charged  in  multiple 
is  limited  only  by  the  capacity  of  the 
motor-generator  set.  The  equivalent  in 
12-volt  batteries  can  also  be  charged,  as 
for  example,  if  it  is  desired  to  charge 
two  12-volt  batteries  in  series,  the 
pointer  is  turned  to  4.  At  any  of  these 
settings  the  switch  will  open  on  a  very 


AUTOMATIC    SWITCH    FOR    AUTOMOBILE 
CHARGING    SETS 

small  reverse  current.  In  addition  to 
performing  the  functions  of  a  reverse - 
current  circuit  breaker,  the  switch  will 
also  automatically  cut-in  or  close  the 
circuit  when  normal  conditions  are  re- 
stored. It  does  this  the  instant  the 
generator  voltage  is  high  enough  to 
charge  the  batteries  which  are  in  cir- 
cuit. The  moving  contact  is  in  the  form 
of  a  laminated  brush,  made  up  of  thin 
gage  copper  and  slotted  to  give  it  addi- 
tional flexibility.  The  brush  is  protect- 
ed by  an  auxiliary  or  arcing  contact. 


Motion-Picture  Lighting  Set 

The  4-kw.  self-contained  generator 
set  shown  herewith  is  especially  well 
adapted  for  moving-picture  work  and 
has  been  developed  by  the  Universal 
Motor  Company,  Oshkosh,  Wis.  It  op- 
erates at  a  pressure  of  from  60  volts 
to  110  volts,  and  is  designed  to  take 
care  of  an  overload  of  20  per  cent  above 
that  required  for  the  picture  machine, 
permitting  the  use  of  electric  fans  or 
from  twenty-five  to  fifty  incandescent 
lamps  in  addition  to  the  machine.  The 
generator  is  directly  connected  to  a 
four-cylinder,  four-stroke-cycle  vertical 
engine  with  inclosed  throttling  govern- 
or, magneto  and  automatic  oiling  device. 
The  oiling  is  said  to  be  complete  and 
requires  no  attention  outside  of  occa- 
sionally filling  the  base  and  noting  the 
supply  by  means  of  the  oil  gage.  A 
good   supply  for  continuous   service  is 


provided  by  1  gal.  or  1.5  gal.  of  oil 
poured  into  the  base.  The  set  runs  so 
smoothly  and  quietly,  it  is  declared,  that 
no  flicker  is  noticeable  on  the  lamps, 
whether  only  one  lamp  is  used  or  the 
full  number  which  the  machine  is  de- 
signed to   operate   are  employed.     The 

A 


MOTION-PICTURE  GENERATING  OUTFIT 

governor  is  sensitive  in  its  action,  it  is 
pointed  out,  holding  the  speed  uniform 
at  all  loads.  Because  of  its  smooth  op- 
eration, it  is  possible  to  use  the  gener- 
ator set  without  a  switchboard,  connect- 
ing the  generator  directly  on  the  line, 
without  storage  batteries.  A  switch- 
board can  be  employed,  however,  if  de- 
sired. The  speed  of  the  engine  can  be 
set  at  any  point,  from  600  to  1200  r.p.m. 


Inclosed   Combination    Switch 

In  the  accompanying  illustration  is 
shown  a  No.  701  combination  switch, 
as  it  is  called,  inclosed  in  a  steel  box. 
The  switch  is  externally  operated  and 
cannot  be  connected  without  the  cover 
being  closed  and  held  in  closed  position 
by  the  handle,  which  closes  the  switch. 
The  box  cannot  be  opened  without  dis- 
connecting the  switch.     It  can  be  locked 


COMBINATION   SWITCH   WITH   BOX   OPENED 

closed,  and  when  opened  can  either  be 
locked  or  wires  run  in  sealing.  The 
switch  mechanism  is  of  the  quick-break 
type.  The  inside  measurements  of  the 
box  are  8  in.  long  by  4.5  in.  wide  by 
3.875  in.  deep.  Three  knock-outs  are 
provided  in  each  end  of  the  box.  The 
switch  is  rated  at  30  amp.  at  125  volts. 
It  is  made  by  the  Trumbull  Electric 
Manufacturing  Company,  Plainville, 
Conn. 
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NEWS   OF   THE   INDUSTRY 

view  of  Activities  in  the  Electrical  Manufacturing,  Selling 
and  Central-Station  Fields 

January   Electrical   Exports 

Exports  of  electrical  goods  <>i'  American  manufac- 
ture for  the  month  of  January,  L916,  according  to  the 
monthly  summary  by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce,  amounted  to  (2,820,822.  This  is  an 
i!kt<  i  January,  L916,  of  more  than  $600,000  or 

SI   per  cent.     The  principal  increases  occurred  in  the 

exports  of  the  insulated  win'  and  cable,  the  January, 
L916,  exports  of  which  were  valued  at  $265,622  as 
against  $88,728  in  January,  L915;  metal  filament  lamps, 
the  January,  1916,  exports  of  which  were  valued  at 
$109,720  as  againsl  $88,504  in  January,  l(.)l.r);  and  mo- 
tors, the  value  of  which  exports  increased  from  $205,- 
140  in  January,  L915,  to  $389,380  in  January,  191(5. 
Also  there  was  a  considerable  decrease  in  the  export  of 
certain  goods.  In  January,  1915,  the  value  of  the  ex- 
ports of  dynamos  and  generators  was  $309,868,  and  in 
January,  1916,  but  $56,983.  The  export  of  telegraph 
instruments,  including  wireless  apparatus,  decreased 
from  $17,326  in  January,  1915,  to  $5,802  in  January, 
1916.  The  export  of  telephones  decreased  from  $184,556 
in  January,  1915,  to  $69,050  in  the  opening  month  of 
1916.  There  were  also  slight  decreases  in  the  export  of 
electric  fans  and  of  transformers,  together  somewhat 
more  than  $2,000. 

Seven  Months  Ended 
January  January 

Articles  Exported  1915  1916  1915  1916 

Batteries    $100,946         $115,354         $409,951         $822,212 

Dynamos  or  gener- 
ators       309,  S6S  56,983        1,246,572  852,748 

Fans    17,22]  16,010  88,700  203,829 

Insulated    wire    and 

cables    83,728  265,622  669,740        1,701,393 

Interior  wiring  sup- 
plies, etc.,  includ- 
ing fixtures 72,104  87,611  350,424  495,471 

Arc     lamps 759  1,203  16,964  10,407 

Carbon     filament 

lamps    5,802  14,667  37,238  102,995 

Metal  filament 
lamps    38,504  109,720  221,109  684,364 

Meters  and  other 
measuring  instru- 
ments      40,556  75,352  197,942  44.8,951 

Motors    205,140  389,380        1,639,132        2,283,042 

Telegraph  instru- 
ments (including 
wireless  appa- 
ratus)      17,326  5,802  44,480  93,575 

Telephones     184,556  69,050  803,176  448,932 

Transformers     57,122  55,708  408,752  520,535 

All  other    640,306        1,058,360        4,387,674        6,970,115 

Total     $1,773,938      $2,320,822   $10,521,854   $15,638,569 

For  the  seven  months  ended  January,  1916,  the  ex- 
ports of  electrical  goods  amounted  to  $15,638,569,  as 
against  $10,521,854  for  the  seven  months  ended  Janu- 
ary, 1915,  and  $15,793,291  for  the  seven  months  ended 
January,  1914.  During  the  seven  months  ended  Janu- 
ary, 1916,  there  was  in  comparison  with  a  like  period 
ended  January,  1915,  as  will  be  noted  in  the  accompany- 
ing table,  a  decrease  of  some  $400,000  in  the  export  of 
generators,  a  decrease  of  more  than  $6,000  in  the  export 
of  arc  lamps,  and  a  decrease  of  more  than  $400,000  in 
the  export  of  telephones.  Aside  from  an  increase  of  over 
$2,500,000  in  the  export  of  electrical  goods  of  a  miscel- 
laneous character,  the  principal  increases  in  the  export 
of  electrical  goods  during  the  period  July-January,  1916, 
over  July- January,  1915,  were  in  batteries,  $400,000, 
approximately;  insulated  wire  and  cable  more  than 
$1,000,000;  metal  filament  lamps  over  $450,000,  and 
motors  approximately  $650,000. 


Public  Service  Commission  News 

Vermont  Commission 

The  Vermont  Public  Service  Commission  has  issued 
an  older  approving  the  purchase  of  the  Waterbury 
Light  &  Power  Company  by  the  Montpelier  &  Barre 
Light  &  Power  Company.  The  Waterbury  company 
has  been  operated  by  the  Tenney  central  station  inter- 
ests of  Boston  for  the  past  two  years  under  a  lease  with 
option  to  purchase.  The  system  has  one  steam  auxiliary 
and  two  hydroelectric  generating  plants  of  1300  kw.  to- 
tal rating  tied  into  the  Montpelier-Barre  system  by  a 
13,000-volt  line,  also  under  Tenney  management.  It 
centers  at  Waterbury,  twelve  miles  from  Montpelier, 
and  also  serves  Westfield,  Waitesfield,  Moretown  and 
Northfield. 

The  commission  has  authorized  the  Eastern  Vermont 
Public  Utilities  Corporation  to  do  business  within  the 
state.  Water  rights  are  to  be  developed  in  the  counties 
of  Caledonia  and  Orange,  and  an  extensive  electrical 
distribution  system  will  be  built  in  Danville,  Peacham, 
Barnet,  Ryegate,  Groton,  Stannard,  Walden,  Cabot, 
Woodbury,  Newbury,  Topsham,  Orange,  Corinth,  Wash- 
ington, Chelsea,  Tunbridge,  Randolph,  Bethel  and  Roy- 
alston,  with  principal  office  at  Hardwick. 

California  Commission 

In  denying  the  motion  to  dismiss  the  petition  of  the 
city  of  Palo  Alto  for  an  order  fixing  the  compensation  to 
be  paid  the  Palo  Alto  Gas  Company  for  its  property,  the 
California  Commission  held  that  the  provision  of  a  gas 
franchise  giving  a  town  the  option  to  purchase  at  a 
price  to  be  determined  by  the  arbitrators  does  not  pre- 
vent acquisition  by  eminent  domain,  since  the  provision 
is  not  a  contract,  and  assuming  that  it  were,  it  would 
make  no  difference  since  a  town  cannot  grant  away  its 
right  to  exercise  the  power  of  eminent  domain. 

The  Railroad  Commission  dismissed  the  complaint 
against  the  United  Light,  Fuel  &  Power  Company  alleg- 
ing the  maintenance  of  a  discriminatory  electric  rate, 
stating  that  it  is  obviously  impossible  to  show  that  one 
utility  is  discriminating  because  another  utility  is  sup- 
plying the  same  commodity  at  a  different  rate  in  an- 
other community. 

Nebraska  Commission 

Authority  has  been  granted  the  Omaha  &  Lincoln 
Railway  &  Light  Company  to  include  in  securities  is- 
sued for  money  expended  an  allowance  for  the  increased 
cost  of  building  a  transmission  line  in  the  winter.  It 
was  shown  that  the  immediate  construction  caused  the 
company's  earnings  to  be  at  once  benefited,  besides  en- 
abling the  company  to  be  the  first  to  enter  a  field  where 
competition  was  threatened.  The  commission  held  that 
the  results  justified  the  conclusion  that  the  company 
exercised  reasonable  business  judgment  in  building  the 
line  at  that  time,  although  its  cost  was  materially 
greater  than  it  would  have  been  had  the  company  waited 
until  winter  was  over.  The  commission  would  not  per- 
mit the  company  to  capitalize  extra  construction  ex- 
pense for  the  specific  purpose  of  securing  immediate 
revenue  and  at  the  same  time  capitalize  interest  for  the 
full  period  of  construction,  particularly  that  portion  af- 
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ter  it  commenced  to  receive  revenue.  An  allowance  of 
5  per  cent  on  the  cost  of  the  property  for  stores  and 
supplies  was  approved. 

Massachusetts  Commission 

The  Gas  and  Electric  Light  Commission  has  issued  an 
order  practically  halving  the  value  of  a  stock  issue 
asked  by  the  Northampton  Gas  Company,  authorizing 
the  issue  of  905  shares  of  stock  at  $28.75  per  share, 
whereas  the  company  desired  to  issue  2180  shares  at 
$25,  the  par  value.  In  reviewing  the  case  the  board 
gives  among  its  reasons  for  cutting  down  the  amount 
petitioned  for,  that  profits  made  by  the  Light,  Heat  & 
Power  Corporation,  an  organization  controlled  by  the 
Massachusetts  Lighting  Companies,  owner  of  the  gas 
company,  upon  real  estate  transactions  with  affiliated 
properties  do  not  permit  full  capitalization.  The  gas 
company  paid  $24,756  to  the  Light,  Heat  &  Power  Com- 
pany for  certain  property.  The  commission  was  unwill- 
ing to  allow  the  issuance  of  stock  against  the  whole  of 
this  indebtedness,  because  $6,906  of  the  amount  was 
profit  to  the  Light,  Heat  &  Power  Corporation.  Other 
inter-company  transactions  led  the  board  further  to  re- 
duce the  issue. 

Illinois  Commission 

The  Illinois  Public  Utilities  Commission  has  handed 
down  a  decision  reducing  the  price  of  gas  supplied  to 
the  city  of  Springfield  by  the  Springfield  Gas  &  Electric 
Company  after  a  hearing  lasting  over  a  period  of  two 
years.  In  all  five  separate  valuations  of  the  company's 
gas  property  were  submitted,  two  by  the  city,  two  by 
the  company  and  one  by  the  commission's  engineer,  no 
two  of  which  used  identical  theories. 

In  connection  with  the  determination  of  a  fair  al- 
lowance to  cover  overhead  expenses  consideration  was 
given  by  the  commission  to  the  general  characteristics 
of  the  property  and  to  the  efficiency  of  its  operation  as 
a  public  utility  so  as  to  obtain  a  measure  of  the  skill 
and  judgment  exerted  during  construction.  On  this 
point  the  commission  said:  "Overhead  expenses  repre- 
sent, for  the  most  part,  skill,  judgment  and  ingenuity 
preparatory  to  and  during  the  construction  period,  and 
it  is  reasonable  to  presume  that  such  skill,  judgment 
and  ingenuity  were  paid  for  in  proportion  to  value 
received,  and  would  be  so  paid  for  if  the  property  were 
reproduced.  This  is  particularly  true  in  regard  to  engi- 
neering and  supervision,  and  it  should  be  borne  in  mind 
that,  if  engineering  and  supervision  fees  are  to  be  al- 
lowed at  a  rate  for  which  first-class  professional  serv- 
ices are  to  be  procured,  the  evidence  of  eminent  pro- 
fessional service  would  be  reflected  in  the  existing 
property."  A  claim  for  engineering  amounting  to  5 
per  cent  of  the  total  tangible  property  was  held  to  be  a 
very  remunerative  fee  for  engineering  or  supervision. 

Working  capital,  it  was  held,  should  represent  a  sum 
which  is  sufficient  and  ample  under  normal  conditions 
to  meet  and  carry  the  obligations  incurred  and  bills 
payable  prior  to  a  reimbursement  of  same  from  bills 
receivable. 

In  regard  to  "going  value,"  the  commission  in  effect 
held  that  the  only  element  of  "going  value"  which  may 
be  entitled  to  be  included  in  valuation  for  rate-making 
purposes  is  that  defined  to  mean  the  net  unrecompensed 
deficits  sustained  by  a  utility  when  operating  at  a  loss 
during  the  very  early  years  of  its  existence.  Even  this 
theory  is  not  wholly  adopted  by  the  commission,  in  view 
of  the  fact  that  such  inclusion  in  a  valuation  may  have 
a  tendency  to  capitalize  early  mismanagement  and  ex- 
travagance. In  any  event,  the  commission  insists  that 
any  claim  for  "going  value"  must  be  supported  by  proof 
of  its  existence,  and  that  a  claimant  should  not  be  per- 
mitted to  guess  at  what  that  value  may  be.     The  com- 


mission is  of  the  further  opinion  that,  when  utility 
property  is  appraised  by  an  expert  for  rate-making 
purposes,  the  appraiser,  either  consciously  or  uncon- 
sciously, values  the  property  as  a  living  entity  and 
going  concern. 

The  utility  which  is  excellently  managed,  progressive 
in  development,  alive  to  the  public  requirements,  ag- 
gressive in  securing  new  business,  economical  in  opera- 
tion, courteous  to  customers  and  fundamentally  honest 
in  all  transactions,  in  the  opinion  of  the  commission, 
should  receive  greater  consideration  in  the  fixing  of  a 
fair  rate  of  returns  than  should  a  utility  of  which  the 
reverse  is  true.  The  commission  found  7  per  cent  to 
be  a  fair  rate  of  return  in  the  present  case. 

In  fixing  upon  a  reasonable  and  equitable  annual  de- 
preciation to  cover  future  operating  conditions,  the 
commission  stated  that  it  leaned  toward  a  simple 
straight  line  method  that  provides  for  the  setting  aside 
of  equal  yearly  installments  which  ultimately  accumu- 
late into  a  depreciation  fund.  This  fund,  it  was  held, 
should  be  drawn  upon  only  for  renewals  and  replace- 
ments of  existing  unamortized  property,  and  should  re- 
main intact  in  an  individual  and  separate  account,  ex- 
cept for  such  withdrawals  as  are  made  necessary  to 
reimburse  the  investors  for  future  depreciation  only. 
The  fund  should  be  subject  to  an  annual  audit  by  the 
commission's  accountants,  and  should  receive  full  credit 
for  all  interest  which  it  may  earn. 

New  Jersey  Commission 

In  approving  a  $370,000  issue  of  capital  stock  by  the 
Ocean  County  Electric  Company,  the  New  Jersey  Board 
of  Public  Utility  Commissioners  laid  down  the  rule  that 
projects  involving  the  utilizing  of  natural  resources 
should  be  capitalized  so  that  the  public,  as  well  as  the 
promoters,   will   derive   advantage  therefrom. 

The  proceeds  of  the  capital  stock  issued  are  to  be 
devoted  to  the  construction  and  development  of  a  hydro- 
electric plant  on  the  Toms  River,  a  short  distance  above 
the  town  of  that  name,  and  a  transmission  line  is  to  be 
built  connecting  the  plant  with  the  Toms  River  Elec- 
tric Company.  The  plans  have  already  met  with  ap- 
proval of  the  State  Water  Supply  Commission. 

Summarizing  the  rule  applied  in  fixing  the  value  of 
the  water  power  as  an  element  in  determining  the  cap- 
italization of  the  company  the  board  said: 

"With  reference  to  the  value  of  the  water  power,  we 
are  confronted  with  the  fact  that,  although  several  at- 
tempts have  been  made  to  develop  the  water  power  on 
the  river  in  question,  up  to  the  present  time  none  of 
these  attempts  has  been  successful.  The  board  is  in- 
clined to  be  conservative  in  allowing  value  for  the  water 
power.  It  is  not  unusual  to  arrive  at  the  value  of 
water  powers  by  comparing  the  operating  cost  of  steam 
plants  and  hydroelectric  plants,  and  in  this  way  arrive 
at  the  saving  in  the  cost  of  production  in  one  plant  as 
compared  with  the  other.  The  amount  of  savings. cap- 
italized on  a  reasonable  basis  would  represent  the  maxi- 
mum value  which  the  water  power  could  have,  or,  in 
other  words,  would  represent  the  maximum  basis  which 
would  justify  the  development  of  a  water  power. 

"Projects,  such  as  this,  which  involve  the  harnessing 
of  natural  resources,  should  be  capitalized  so  that  the 
public  secures  advantage,  and  the  promoters  should  be 
allowed  such  sum  for  the  collocation  of  the  water  power 
as  reasonably  represents  a  return  for  vision  and  enter- 
prise. Of  such  values,  so  ascertained,  the  promoters 
cannot  alone  have  the  advantage.  The  general  public 
must  be  permitted  to  share  in  it.  Any  other  rule  would 
result  in  imposing  upon  the  public  the  necessity  of  pay- 
ing rates  upon  the  cost  of  the  more  expensive  method 
of  power  development,  though  the  less  costly  method 
was  employed." 
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i 'Mi.  Edition  of  Chicago  Electrical 
Code.  The  L916  edition  of  the  rules 
and  regulations  <>f  the  department  <>r 
gas  and  electricity  of  the  city  of  Chi 
cago  governing  the  installation  of  wires 
ami  apparatus  for  electric  light,  heal 
and  power  and  for  the  construction  and 
installation  o\'  electric  Bigns  and  dis 
plays,  has  been  issued. 

Government  to  Study  Alaska's  Water 
Power.  Tin'  United  States  Geological 
Survey  will  have  twelve  parties  in 
Alaska  during  the  coming  season  to 
study  the  territory's  natural  resources. 
Besides  Burveys  of  the  mineral  condi 
lions  of  Alaska  and  work  in  connection 
with  the  government  railroad,  the 
plans  include  an  investigation  of  the 
water   power  of  southeastern   Alaska. 

Worcester  Plant  to  Increase  Its  Ca- 
pacity.— The  Webster  Street  station  of 
the  Worcester  (Mass.)  Electric  Light 
Company  will  shortly  be  enlarged  by 
the  addition  of  a  20,000-kw.  Westing- 
house  turbine-generator.  An  extension 
of  the  plant  approximately  68  ft.  by  78 
ft.  in  plan  will  be  required.  The  com- 
pany's business  is  increasing  rapidly 
and  the  new  unit  will  virtually  double 
the  capacity  of  the  present  installation. 

New  Schedule  For  Rates  in  Kansas 
City  Filed.— The  Kansas  City  Light  & 
Power  Company  is  filing  with  the  Pub- 
lic Service  Commission  of  Missouri 
new  schedules  of  rates  under  which 
there  is  a  general  equalization  of  rates 
for  industrial  users.  The  orders  of 
Judge  Hook  for  the  separation  of  the 
companies  and  the  reorganization  in- 
volved the  annulment  of  all  the  power 
contracts  of  the  Kansas  City  Electric 
Light  Company,  the  court  taking  the 
ground  that  the  Public  Service  Com- 
mission would  have  instant  supervision 
of  the  rates  of  the  new  company  com- 
ing in,  and  should  be  given  the  oppor- 
tunity for  a  general  supervision  of  them 
at  this  time. 

Bill  Introduced  to  Create  Niagara 
Hydroelectric  Power  Commission. — A 
bill  has  been  introduced  into  the  Assem- 
bly of  New  York  State  creating  the 
Niagara-Hydroelectric  Power  Commis- 
sion to  consist  of  three  members  ap- 
pointed by  the  Governor  with  the  con- 
sent of  the  Senate  of  the  State.  It  is 
proposed  that  the  commission  shall  con- 
struct, operate  and  maintain  a  State 
power  house  on  the  reservation  at  Niag- 
ara Falls  to  generate  and  distribute 
electrical  energy  at  cost  to  the  com- 
munities of  western  New  York.  In  fix- 
ing rates  it  is  proposed  that  the  com- 
mission may  apportion  the  original  cost 
of  construction  among  contracting 
parties  without  control  by  the  Public 
Service  Commission  and  may  provide 
for  a  gradual  return  to  the  State  of  the 
original  outlay.  The  bill  provides  for 
an  appropriation  of  $650,000,  of  which 
not  more  than  $275,000  is  to  be  avail- 
able this  year. 


Current  News 
and  Notes 

TimhIv  items  on  electrical  bappeningj 
throughout  the  world,  together  with 
brief  notes  <<f  general  interest. 


Citj  to  <.i\e  l  p  Wiring  and  Electri- 
cal Merchandizing  Business.  —  The 
Itoanl  of  Public  Utilities  of  the  city  of 

Riverside,  (  al.,  winch  operate  a  mu- 
nicipal electric  lighl  plant,  in  response 
to  the  request  of  the  business  men's  as- 
sociation has  voted  to  go  out  of  the 
house-wiring  business  except  in  an- 
Bwering  emergency  calls  and  to  discon- 
tinue entirely  the  sale  of  electrical  ap- 
pliances providing  the  private  retail 
merchants  buy  out  for  cash  the  present 
stock  on  hand  in  the  department's  store- 
room. 

New   Hydroelectric   Plant    for   Maine. 

— Preliminary  work  has  been  begun  by 
the  Cumberland  County  Power  &  Light 
Company,  Portland,  Me.,  in  connection 
with  the  erection  of  a  20,000-hp.  hydro- 
electric station  at  Hiram  Falls,  on  the 
Saco  River.  About  $500,000  will  be  ex- 
pended initially  upon  a  dam,  station 
building  and  machinery  aggregating 
6000  hp.  in  capacity.  A  66-ft.  head 
will  be  developed,  and  it  is  estimated 
that  the  construction  work  will  take 
six  months.  The  generating  station 
will  be  located  on  the  Baldwin  side  of 
the  river.  The  power  developed  will 
be  utilized  in  Portland  and  other 
centers  on  the  Cumberland  company's 
system. 

Jovians  and  Society  for  Electrical  De- 
velopment to  Co-operate. — J.  M.  Wake- 
man,  general  manager  of  the  Society 
for  Electrical  Development,  and  one  of 
the  early  members  of  the  Jovian  Order, 
and  a  Past  Supreme  Apollo,  has  been 
appointed  by  Jupiter  Thomas  A.  Wynne 
a  Statesman-at-Large  of  the  Jovian 
Order.  In  appointing  Mr.  Wakeman  to 
this  rank  in  the  order  Jupiter  Wynne 
writes  that  "the  appointment  is  made 
with  the  feeling  that  the  Society  for 
Electrical  Development  and  the  Jovian 
Order  will  be  in  close  touch  and  will 
co-operate  with  one  another  to  the  full- 
est extent." 

St.  Louis  to  Have  Large,  New  Gen- 
erating Plant. — The  Cupples  Station 
Light,  Heat  &  Power  Company  intends 
to  increase  its  capital  stock  shortly  with 
a  view  to  the  erection  of  a  large  gen- 
erating plant  on  the  river  front,  the 
construction  of  which  will  allow  the 
company  to  enter  into  active  competi- 
tion in  the  local  lighting  field.  H. 
Wurdack,  president  of  the  company, 
says  that  this  decision  followed  the  city 
counselor's  opinion  to  the  effect  that 
electric  companies  which  had  qualified 
under  the  Keyes  ordinance  would  be 
allowed  to  put  wires  underground  out- 
side the  underground  district  at  the 
discretion  of  the  Board  of  Public 
Service,  as  was  reported  in  the  issue 
of  the  Electrical  World  of  March 
25. 


Property  Owners    kSSSSSSd   lor   Street 

Lighting.    The  city   manager  of  San 
.  i  duo,  has  recommended  to  the 
city  commission  thai  the  cost  of  street 
lighting,  in  itead  of  being  paid  out  of 

l  he    general    funds    of    the    city,    be    as- 
sessed against  the  property  owners. 
Rochester  Company  Gives  Employees 

Business     Instruction.     Tin-     Roche  tor 

Railway  &  Light  Company  has 
launched  an  educational  program  in 
which  the  officials  of  (he  company  will 
tfive  half-hour  talks  to  the  employees 
daily  on  theoretical  and  practical  fun- 
damentals of  the  business. 

Construction  of  Los  Angeles  .Munici- 
pal Power  Plant  Started. — Work  lias 
been  Started  on  the  erection  of  a  mu- 
nicipal power  plant  for  the  water  de- 
partment of  the  city  of  Los  Angeles  on 
the  city's  property  at  St.  John  and 
Holly  Streets.  The  building,  which  is 
to  cost  $60,000,  will  be  three  stories 
high,  and  is  expected  to  be  completed 
around  Sept.  1. 

Competition  for  Design  of  America's 
Electrical  Week  Poster. — The  Society 
for  Electrical  Development  has  inaugu- 
rated a  competition  for  the  design  of 
the  official  poster  to  be  used  in  pro- 
moting America's  Electrical  Week.  The 
competition  will  close  on  June  1.  Be- 
sides setting  up  $2,000  in  prizes  the 
society's  poster  committee  will  act  as 
an  agency  in  disposing  of  many  of  the 
best  originals. 

New  Jersey  Utilities  Finance  Corre- 
spondence School  Courses  for  Em- 
ployees.— The  Commonwealth  Electric 
Company  and  the  Commonwealth  Water 
Company  of  Summit,  N.  J.,  and  the 
Lakewood  &  Coast  Electric  Company 
and  Lakewood  Water  Company  of 
Lakewood,  N.  J.,  have  offered  their  em- 
ployees an  opportunity  to  take  corre- 
spondence school  courses  for  which  the 
company,  under  certain  considerations, 
will  pay  a  percentage  of  the  cost.  The 
student  selects  the  courses,  but  they 
must  be  approved  by  the  company, 
which  will  pay  50  per  cent  of  the  full 
price  of  the  courses  provided  the  stu- 
dent attains  an  average  of  90  per  cent, 
and  for  each  additional  per  cent  at- 
tained by  the  student  the  company  will 
pay  an  extra  2  per  cent. 

Commissioners  Opposed  to  Amal- 
gamation   of    Washington     Utilities. — 

The  District  of  Columbia  commission- 
ers are  opposed  to  amalgamation  of 
the  Washington  Railway  &  Electric 
Company  and  the  Potomac  Electric 
Power  Company,  the  subsidiary  cor- 
poration from  which  it  receives  its 
power  supply.  This  announcement  is 
made  in  a  report  sent  to  Congress  on 
the  bill  introduced  by  Representative 
Fairchild  to  amend  an  act  approved 
June  5,  1900,  giving  the  Great  Falls 
Electric  Railway  Company  (now 
Washington  Railway  and  Electric  Com- 
pany) authority  to  "acquire  and  hold 
shares  of  the  capital  stock  or  other 
securities  of  any  company  supplying  or 
under  contract  to  supply  electric  power 
in  the  operation  of  its  railways  to-  it." 
According  to  the  commissioners  the 
Fairchild  bill  would  permit  the  complete 
merger  of  the  two  companies,  which 
the  law  prohibits. 
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Loose-Wire  Negligence. — A  tele- 
phone company,  it  was  held  by  the  Su- 
preme Court  of  Michigan  (155  N.  W. 
742) ,  which  allowed  a  loose  wire  to  hang 
in  a  street  paralleled  by  a  railroad's 
bare  third  rail  was  guilty  of  negligence. 

No  Necessity  for  Employer's  Keeping 
Watch  When  Proper  Protection  Is 
Given. — When  a  lineman  is  furnished 
with  proper  rubber  gloves  for  working 
on  live  wires  the  employer's  foreman  is 
not  required  to  keep  watch  on  the  em- 
ployee to  see  that  he  uses  the  rubber 
instead  of  canvas  or  linen  gloves,  it  was 
held  by  the  Supreme  Court  of  New 
York  (157  N.  Y.  S.  185). 

Right  of  Eminent  Domain. — In  the 
case  of  Miller  vs.  Southern  Indiana 
Power  Company  (111  N.  E.  308)  the 
Supreme  Court  of  Indiana  held  that  a 
corporation  organized  by  law  to  furnish 
electricity  for  light  and  power  to  cities 
and  the  public  in  general  is  entitled  to 
condemn  land  for  a  power  site,  because 
the  use  is  a  public  one  and  the  company 
is  bound  at  common  law  to  impartially 
serve  the  public. 

Contributory  Negligence. — A  person 
walking  on  the  sidewalk  touched  a  guy 
wire  which  was  supporting  a  pole  carry- 
ing the  city's  power  and  fire-alarm 
wires  and  was  killed;  but  since  no 
danger  was  obviously  likely  to  result 
from  the  act  of  touching  or  grasping 
the  guy  wire  the  Supreme  Judicial 
Court  of  Massachusetts  (111  N.  E.  374) 
held  that  the  person  who  was  killed  was 
not  negligent  in  his  deed. 

Commission  May  Waive  Contract 
Rights. — A  contract  between  a  munici- 
pality and  a  water  company  fixing  rates 
to  private  consumers  does  not  prevent 
a  board  of  public  utility  commissioners 
from  fixing  a  higher  rate,  as  against 
the  objection  of  the  municipality  and 
consumers,  since  the  State,  it  was  held 
by  the  New  Jersey  Supreme  Court  (95 
A.  749),  through  the  agency  of  the 
board,  may  waive  the  contract  rights  of 
the  public  without  improperly  impair- 
ing the  obligation  of  the  contract. 

Riparian  Rights. — The  owner  of  land, 
it  was  held  by  the  Supreme  Court  of 
Alabama  (70  S.  715),  has  the  right  to 
discharge  water  falling  upon  or  flowing 
through  his  land  on  the  land  of  one 
lying  below  him,  and  he  can  be  deprived 
of  this  right  only  by  his  own  grant  or 
license  or  by  condemnation  for  public 
use,  so  that  any  obstructions  by  the 
lower  proprietor  resulting  in  unnatural 
enlargement  of  the  stream  to  the  injury 
of  the  upper  proprietor  gives  a  right  of 
action.  A  riparian  owner,  it  was  held, 
may  erect  a  dam  or  detain  water  for 
reasonable  purposes,  but  if  such  acts 
injure  other  owners  injury  results  since 
a  man  must  use  his  own  property  with 
reasonable  regard  for  the  rights  of 
others.  Moreover,  although  an  owner 
might  acquiesce  for  a  time  in  an  alleged 
nuisance,  the  fact  that  he  knows  a  struc- 
ture is  being  built  and  knows  its  pur- 
pose does  not  stop  him  taking  action 
against  it  as  a  nuisance  because  of  in- 
juries thereafter  arising,  as  in  the  case 
of  a  dam  of  a  lower  owner  flooding  the 
property  of  the  upper  one,  unless  he 
encouraged  the  building  of  the  struc- 
ture. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Contractors  Building  Power  Plant 
Not       an       Electric       Company.  —  The 

Supreme  Court  of  Georgia  (87  S.  E. 
892)  would  not  hold  the  Northern  Con- 
tracting Company  as  an  electric  com- 
pany within  the  meaning  of  the  law 
when  it  was  erecting  a  power  plant  to 
be  used  for  the  purpose  of  producing 
electric  energy. 

Liability  for  Defect  in  System. — In  a 

case  for  injury  caused  by  tripping  over 
a  broken  guy  wire  on  a  sidewalk  which 
was  not  broken  fifteen  minutes  before 
the  accident  and  which  was  used  to  hold 
up  a  municipal  plant's  lighting  pole,  it 
was  held  by  the  Supreme  Court  of  Wis- 
consin (155  N.  W.  938)  that  the  defect 
in  the  sidewalk  caused  by  the  wire  had 
not  existed  long  enough  to  charge  the 
city  with  notice  thereof  to  render  it  lia- 
ble. Further,  the  mere  fact  that  the 
wire  was  broken  was  not  evidence  of 
failure  in  the  city's  duty  of  inspection 
and  therefore  of  negligence. 

Right  of  Action  for  Injury  to  Private 
Property. — The  Supreme  Court  of  Ala- 
bama (70  S.  737)  held  in  the  case  of 
injury  to  property  and  health,  claimed 
to  be  due  to  the  backing  up  of  water, 
in  one  of  the  many  cases  against  the 
Alabama  Power  Company,  commonly 
known  as  the  "mosquito"  cases,  that 
while  it  was  not  possible  for  one  to 
recover  unless  damage  in  health  or 
property  is  the  result  of  the  mainte- 
nance of  the  dam,  he  might  in  such  case 
recover  if  the  damages  were  the  result 
of  the  company's  negligence  or  if  the 
injuries  were  the  proximate  result  of 
the  construction  of  the  dam  and  could 
have  been  foreseen  at  the  time  of  the 
construction. 

Liability  for  Bodily  Injuries  Acci- 
dentally Suffered. — Of  interest  to  util- 
ity operators  is  the  recent  affirmation 
in  the  United  States  Circuit  Court  of 
Appeals  in  San  Francisco  of  a  judg- 
ment secured  against  the  Aetna  Life 
Insurance  Company  by  the  Portland 
Gas  &  Coke  Company  covering  claims 
made  by  the  gas  company  for  liability 
incurred  because  certain  employees  of 
that  company  caught  typhoid  fever 
while  doing  construction  work.  The 
men  made  claims  against  the  gas  com- 
pany and  some  suits  were  brought,  all 
of  which  were  finally  settled  by  the 
company  out  of  court.  The  gas  com- 
pany later  sued  the  insurance  company 
on  the  ground  that  the  claims  were  for 
bodily  injuries  accidentally  suffered, 
which  the  gas  company  was  insured 
against  in  its  policy.  The  gas  company 
received  a  verdict  in  the  United  States 
District  Court  at  Portland,  and  the  ver- 
dict has  been  affirmed  in  San  Francisco. 
The  amount  involved  will  be  approxi- 
mately $7,500. 


Negligence  in  Guarding  Transmission 
Lines. — Since  it  is  not  a  customary  or 
approved  method  to  erect  cradles  or 
wire  netting  over  a  220-volt  insulated 
line  to  protect  it  from  uninsulated  harm- 
less wire  fastened  above  it,  failure  to 
do  so  is  not  negligence,  it  was  held  by 
the  Supreme  Court  of  Illinois  in  the 
case  of  Pressley  vs.  the  Bloomington  & 
Normal  Railway  &  Light  Company  (111 
N.  E.  511).  When  the  wires  are  owned 
by  a  distributing  company  which  re- 
ceives the  energy  at  the  generating 
company's  station,  then  the  generating 
company  is  not  liable  for  injury  from 
contact  with  those  wires  because  it  does 
not  know  of  any  defect  in  the  wires, 
even  though  the  generating  company 
when  requested  by  the  distributing  com- 
pany made  repairs  to  the  wires. 

Liability  for  Injury  Where  Wires  of 
One  Company  Fall  on  Those  of  An- 
other.— The  Supreme  Court  of  Illinois 
in  the  case  of  Pressley  vs.  Bloomington 
&  Normal  Railway  &  Light  Company 
(111  N.  E.  511)  held  that  an  electric 
company  sued  for  death  of  a  person 
electrocuted  when  there  fell  on  its  line 
the  wires  of  another  company  is  entitled 
to  an  instruction  to  the  jury  that  it  is 
not  an  insurer  of  the  safety  of  wires 
or  of  the  public  against  action  and  that 
it  was  not  liable  if  the  death  was  the 
result  of  an  action  which  could  not  have 
been  foreseen  by  it.  It  is  also  entitled 
to  an  instruction  that  the  charge  of  the 
declaration  of  the  installation  of  the 
wire  being  defective  or  improper  must 
be  proved  by  proper  evidence,  not  as- 
sumption or  presumption  or  conjecture. 
What  Constitutes  a  Public  Service 
Corporation?  —  Companies  furnishing 
electrical  energy  may  or  may  not  be 
public  service  corporations,  it  was  held 
by  the  Supreme  Court  of  Washington 
(154  P.  1110)  in  the  case  of  the  Public 
Service  Commission  of  Washington  vs. 
the  Spokane  &  Inland  Electric  Railroad 
Company,  depending  on  whether  the 
sale  of  power  is  a  sale  to  the  public 
generally  or  only  an  incident  to  the 
business  in  which  the  company  is  en- 
gaged, as  a  sale  pending  the  time  when 
the  company's  surplus  power  may  be 
needed  to  accomplish  its  assumption  of 
duty  to  the  public.  The  sale  of  electric- 
power  for  traction  purposes,  lighting, 
manufacturing,  etc.,  it  was  held,  is  not 
a  public  use,  and  the  sale  by  a  public- 
service  traction  company  of  the  differ- 
ence between  its  ordinary  requirements 
and  its  peak  load  is  only  an  incident  to 
the  public  employment,  of  which  the 
law  will  take  no  notice.  Furthermore, 
it  was  held  that  the  public  service  com- 
mission law  has  not  extended  the  juris- 
diction of  the  commission  over  a 
traction  company  selling  its  surplus  of 
power  so  far  as  such  branch  of  the 
business  is  concerned.  The  regulation 
and  control  of  business  of  a  private 
nature  by  the  State  is  sustained  by 
reference  to  the  police  power,  and  then 
only  when  the  business  is  in  character 
and  extent  of  power  such  as  touches  the 
whole  people  and  affects  the  general 
welfare,  while  the  act  does  not  manifest 
clear  legislative  intent  to  bring  such 
business  within  the  police  power,  which 
the  court  will  not  do  in  the  absence  of 
such  expressed  intent. 
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ionl      i  i<  >  trical      lasociatlon.  — 

hi   \  <  i  inoni  Elect]  leal  A 
bold  their  annual  meetii 
Wendell,     Pittafleld,     Mass.,     on 

Detroit  .'"*  i'ii  i  .  sgue.    The  I  >ctr<>it 
Jovian  League  held  a  smoker  at  the  II" 
tel  Tuler  on  March  2  i.  t>>  stimulate  In 
:   in  tin'  membei  hip  campaign  to 
in-  conducted. 

\.w    York  Jovian  League.   -Dr.  Mil 
ler  K.  Hutchison,  chief  engineer  of  the 
laboratory   of  Thomas   A.   ESdison,  ail 
.1    the    Jovian    League    of    New 
York  City  on  A.pi  il  5. 

\<  u  ^  ork  Section,  I.  E.  s.  On  April 
6  Dr.  Charles  P.  Steinmetz  spoke  before 
ihr  \rw  York  Section  of  the  Muminat 
ing  Engineering  Society  on  the  subject 
of  "General  Problems  of  Illumination 
Design." 

Ontario  Electrical   Dealers  and  Con- 

tractors. — The  second  annual  conven- 
tion of  the  Electrical  Dealers  and  Con- 
tract. >rs'  Association  of  Ontario,  Can- 
ada, will  be  held  at  Toronto  on  June  5, 
6  and   7. 

Kansas  City  Jovian  League. —  Dr.  E. 
J.  Kulp,  pastor  of  the  Linwood  Boule- 
vard M.  E.  Church,  Kansas  City,  ad- 
dressed the  Jovian  Electric  Cluh  of 
Kansas  City,  Mo„  on  March  24,  on 
"The  Way  to  Peace." 

Newark  Jovian  League. — At  the 
regular  luncheon  meeting  on  March  23 
of  the  Newark  (N.  J.)  Jovian  Electrical 
ae  Paul  F.  Lupte,  superintendent 
of  the  southern  division  of  the  Public 
Service  Electrical  Company,  spoke  on 
the  topic  "Superspeciali/ation." 

Los  Angeles  Jovian  League. — At  the 
regular  meeting  of  the  Jovian  Electric 
League  of  Los  Angeles,  on  March  22, 
T.  Harvey  Dukelow,  claim  agent  of  the 
Southern  California  Edison  Company, 
spoke  on  the  "Workman's  Compensa- 
tion and  Insurance  Law"  which  became 
effective  in  the  State  of  California  on 
Jan.  1,  1914. 

Engineers'  Society  of  Western  Penn- 
sylvania.— At  a  recent  meeting  of  the 
Engineers'  Society  of  Western  Penn- 
sylvania, held  in  Pittsburgh,  Pa.,  P. 
Junkersfeld,  assistant  to  the  vice-presi- 
dent of  the  Commonwealth  Edison 
Company  of  Chicago,  111.,  led  the  dis- 
cussion on  the  topic,  "Electric  Service 
Problems  and  Possibilities." 

Washington  Contractors  and  Dealers. 
— The  organization  of  the  State  of 
Washington  Electrical  Contractors  and 
Dealers  has  recently  been  perfected 
with  the  following  officers:  President. 
W.  H.  Byers  of  Nepage,  McKenny  & 
Company;  vice-president,  S.  M.  Jones  of 
John  A.  Roeblings  Sons  Company,  and 
secretary-treasurer,  Roy  Worth  of  the 
Pacific  States  Electric  Company. 

California  Association  of  Electrical 
Contractors  and  Dealers. — The  third 
quarterly  meeting  of  the  year  1915-1916 
of  the  California  Association  of  Elec- 
trical Contractors  and  Dealers  convened 
on  April  6  at  1.30  p.  m.  at  the  Hotel 
Oakland,  Oakland,  Cal.  In  the  evening 
the  Association  of  Electrical  Contract- 
ors and  Dealers  and  Jobbers  held  its 
regular  monthly  meeting  and  dinner  at 
the  same  place. 
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and  Societies 
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\.   i.    I.    v.  Committee  Meetinga^— 

The    executive    committee    Of    the    tech 
nical    section    of    the    National     Klectric 

Light    Association    met    on    Friday    in 

New  X*ork  and  the  executive  committee 
,,('  the  commercial  section  met  on  Sat- 
urday in  Chicago  to  arrange  the  pro- 
gram for  their  respective  section  meet- 
ings at  the  annual  convention  of  the 
association  to  lie  held  in  Chicago  the 
week  of  May  'I'l.  The  lamp  division 
met  in  New  York  on  Thursday  for  the 
purpose  of  adopting  its  annual  report. 

Chicago  Electrical  Societies. — A  joint 
meeting  of  the  electrical  section  of  the 
We  tern  Society  of  Engineers,  the  Chi- 
cago section  of  the  American  Institute 
of  Electrical  Engineers  and  the  Chicago 
section  of  the  electric  vehicle  section  of 
the  National  Electric  Light  Association 
will  hold  a  meeting  on  April  24,  when 
four  fifteen-minute  papers  devoted  to 
the  problems  of  central  stations  in 
cities  of  50,000  inhabitants  and  less  will 
be  delivered  by  A.  J.  Goedjen,  Indian- 
apolis, Ind.;  Adam  Gschwindt,  Rock- 
ford,  111.;  A.  Hargrave,  Chicago,  and 
R.  L.  Fitzgerald,  Winnetka,  111. 

Pacific  Coast  Section  A.  I.  E.  E.— 
The  Pacific  coast  section  of  the  Amer- 
ican Institute  of  Electrical  Engineers 
will  hold  its  convention  at  Seattle, 
Wash.,  on  Sept.  5,  6,  7  and  8,  with  a 
morning  and  afternoon  session  on  Sept. 
15,  a  morning  and  evening  session  on 
Sept.  6  and  an  executive  session  on 
the  afternoon  of  Sept.  8,  thus  giving  an 
opportunity  to  Institute  members  to  at- 
tend the  important  sessions  of  the 
Northwest  Electric  Light  &  Power  As- 
sociation on  the  afternoon  of  Sept.  6 
and  7.  The  range  committee  report 
will  be  discussed  Thursday  afternoon. 
Friday  evening  the  annual  banquet 
will  take  place,  which  will  be  a  joint 
affair  of  both  associations. 

American  Institute  of  Electrical 
Engineers. — The  320th  meeting  of  the 
American  Institute  of  Electrical  En- 
gineers will  be  held  in  the  Engineering 
Societies  Building,  New  York  City,  on 
the  evening  of  April  14.  The  subject 
of  the  meeting  will  be  "Direct-Current 
Electric  Railways,"  and  a  paper  will  be 
presented  by  Clarence  Renshaw  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  entitled  "High-Voltage, 
Direct-Current  Railway  Practice."  The 
author  will  show  first  the  fundamental 
differences  in  apparatus  for  1200  or 
1500  volts  as  compared  with  the  former 
600-volt  standard,  and  will  point  out  the 
tendency  to  reach  an  ultimate  maxi- 
mum by  slight  increases  in  voltage  for 
successive  installations. 

Meeting  of  Louisville  Jovians. — 
Forty-two  men  were  received  into  the 
Jovian  order  at  the  annual  meeting  of 
the   organization  held   in   Louisville   on 


t  In-  night  "i  M ; 1 1  eii  1 1 .  Tin  brings 
the  membership  in  Louisville  up  to  175. 
Rather  elaborate  preparation  were 
made  for  the  mil iat Ion,  winch  wa  i  ai 
Med  off  in  style,  ulnie  it  ua  preceded 
by  the  annual  banquet.    This  was  held 

ill    the    Red    Km, m   al    Tile    Seelkicll,    on  in 

i. ei    .-mil  candidatei  I  hen  adjourning  up- 

staii  i"  ' lie  auditorium  for  t in-  . .  ,  e 
menue  i.  Robert  Montgomery,  first  I  rib 
line,  pre  ided  a  .  i  oat  I  master  at  t  he  ban- 
quet, and  speeches  were  made  by  1'  rank 
II.  Miller,  president  of  the  League;  Don 
aid   McDonald,  general    manager  of   tin- 

Louisville    (las    &    Electric    Company; 
Judge  .Matt  O'Doherty,  coun  el  for  the 

company,  and  .lames  (lark,  Jr.,  who  wa 
first  of  the   first  tribunes   in   Kentucky. 
President    Miller    has    some    rather   ex- 
tensive and  ambitious  projects  for  the 
league    to    carry    out   during    the 
They  are  to  be  developed  later  on. 

Cleveland  (Ohio)  Electrical  League 
Secures  702  Members  in  Its  Whirlwind 
Campaign. — The  week's  membership 
campaign  of  the  Cleveland  Electrical 
League,  ended  at  1.30  o'clock  last 
Thursday  afternoon,  resulted  in  the  ac- 
quisition of  702  members,  instead  of 
the  500  for  which  the  organization 
aimed  in  the  beginning.  This  gives  it  a 
membership  of  1200.  M.  G.  Buchan, 
general  in  charge  of  the  campaign,  was 
presented  with  a  handsome  revolver. 
His  aids  were  George  S.  Milner  and 
A.  B.  Wilson,  and  his  orderly,  R.  S. 
Dunning,  secretary  of  the  league. 
There  was  a  difference  of  only  nine  ap- 
plications between  the  two  contending 
regiments,  but  possibly  some  changes 
may  be  made  on  the  score  of  eligibil- 
ity, so  the  winners  have  not  yet  been 
announced.  S.  E.  Doane  of  the  Na- 
tional Lamp  Works  will  give  his  per- 
sonal attention  to  the  lighting  plan  of 
the  new  crystal  clubrooms  on  the  roof 
of  Hotel  Statler,  and  it  is  proposed  to 
have  the  most  beautifully  lighted  inte- 
rior in  the  country. 

Electric  Vehicle  Section,  N.  E.  L.  A. — 
The  papers  to  be  presented  at  the  elec- 
tric vehicle  section  meeting  of  the  Na- 
tional Electric  Light  Association  con- 
vention to  be  held  in  Chicago  during 
the  week  of  May  22  have  been  an- 
nounced as  follows:  "Central  Station 
Assistance  in  Promoting  Electric  Ve- 
hicle Use,"  by  W.  P.  Kennedy,  consult- 
ing transportation  engineer,  New  York 
City;  "Exchange  Battery  Systems,"  by 
P.  D.  Wagoner,  president  of  the  Gen- 
eral Vehicle  Company,  Long  Island 
City,  N.  Y.;  "Passenger  Vehicle  Prob- 
lems and  Activities,"  by  E.  P.  Chalfant, 
Eastern  representative  of  the  Anderson 
Electric  Car  Company,  New  York  City^ 
"Greater  Garage  Service,"  by  Harry 
Salvat,  proprietor  Fashion  Auto  Ga- 
rage, Chicago,  HI.;  "The  Relation  of 
Tires  to  Electric  Vehicle  Efficiency,"  by 
S.  V.  Norton,  manager  of  the  truck  tire 
sales  department  of  the  B.  F.  Goodrich 
Company,  Akron,  Ohio;  "Electric  Truck 
Troubles  and  How  to  Minimize  Them," 
by  F.  E.  Whitney,  general  manager  of 
the  Commercial  Truck  Company  of 
America,  Philadelphia,  Pa.,  and  "Indus- 
trial Truck  Applications,"  by  C.  W. 
Squires,  Jr.,  sales  manager  of  the  Gen- 
eral Vehicle  Company,  Long  Island 
City,  N.  Y. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Elect  rind  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

Production  Costs  Rapidly  Rising 

Special  reports  received  by  the  Federal  Reserve  agent 
for  Philadelphia  from  firms  engaged  in  the  manufacture  and 
sale  of  electrical  supplies  apparatus  in  the  Philadelphia 
Federal  Reserve  district  indicate  a  considerable  rise  in 
production  costs  during  the  past  year.  Of  the  replies  re- 
ceived, four  in  number,  all  reported  business  to  be  normal, 
two  reported  the  outlook  to  be  good,  while  two  others  were 
divided  between  the  outlook  as  fair  and  as  uncertain. 
Three  reported  profits  had  not  increased  proportionately 
with  cost,  but  had  for  the  fourth  one.  The  average  in- 
crease during  the  past  year  in  the  cost  of  wages  from  the 
four  replies  was  15  per  cent,  and  in  materials  was  37  per 
cent.  These  figures  correspond  with  an  average  of  11  per 
cent  in  wages  and  46  per  cent  in  materials,  during  the  past 
year  for  the  industries  throughout  that  district.  The  per- 
centage increase  in  cost  of  materials  for  the  electrical  indus- 
try, however,  was  much  greater  than  that  for  most  of  the 
other  industries.  The  higher  general  average  was  due  to  the 
increase  in  two  industries  in  particular,  one  of  which  report- 
ed an  increase  of  395  per  cent  and  the  other  an  increase  of 
100  per  cent. 

Advance  in  Prices  of  Distribution  Transformers 

Another  advance  in  the  price  for  distribution  transform- 
ers, or  those  rated  at  200  kva.  and  under,  was  announced  on 
April  1  by  two  of  the  largest  manufacturers  of  this  class 
of  electrical  apparatus.  These  transformers  have  become 
so  standardized  that  they  are  usually  ordered  from  stock. 

In  anticipation  of  this  advance  in  prices  these  same  man- 
ufacturers urged  their  customers  to  place  their  orders  for 
future  delivery  before  April  1  so  as  to  take  advantage  of 
the  lower  prices.  With  costs  of  raw  materials  and  labor 
continually  advancing  and  with  no  apparent  prospect  of 
either  becoming  lower  for  some  time,  it  was  logical,  the 
manufacturers  stated,  for  buyers  to  make  contracts  in  an- 
ticipation of  the  probable  use  of  the  goods.  Central  sta- 
tions, which  are  the  largest  purchasers  of  distribution 
transformers,  by  such  foresight,  will  benefit,  first,  by  a 
saving  in  cost,  and,  second,  a  consideration  of  paramount 
importance,  by  prompt  delivery.  The  manufacturers  point 
out  that  by  knowing  months  in  advance  the  demand  that 
will  be  made  on  their  stocks  they  can  be  in  a  position  to 
anticipate  their  customers'  wants  and  make  shipments  on 
receipt  of  order  or  if  delivery  dates  have  been  specified 
promptly  to  fulfill  their  obligations. 

The  manufacturers,  on  the  other  hand,  as  one  of  them 
expressed  it,  will  reap  the  advantages  of  a  high  manufac- 
turing load  factor.  With  a  fairly  accurate  knowledge  of 
the  volume  of  buying  to  be  done  for  the  next  twelve  months 
gained  either  from  actual  orders  with  specified  deliveries 
or  from  a  careful  estimate  based  on  the  purchasing  of 
these  same  customers  over  a  period  of  years,  the  manufac- 
turers can  so  route  the  work  through  the  shops  that  the 
peaks  and  valleys  in  the  production  curve  will  be  greatly 
smoothed  out.  They  have  also  been  able  to  estimate  with 
far  greater  accuracy  than  before,  it  is  stated,  their  raw 
product  requirements  so  as  to  be  able  to  insure  prompt 
deliveries  and  themselves  gain  the  benefits  of  lower  prices. 


Stone  &  Webster  have  removed  their  New  York  offices 
to  the  Equitable  Building,  120  Broadway. 

W.  H.  Patchell,  engineer,  has  removed  his  offices  from 
Caxton  House,  Westminster,  London,  S.  W.,  England,  to  64 
Victoria  Street,  London,  S.  W. 


The  Wagner  Electric  Manufacturing  Company  of  St.  Louis 

has  removed  its  Pittsburgh  office  to  947  Penn  Avenue.    This 
office  will  continue  to  be  in  charge  of  Ludwig  Hommel. 

Quinton  Adams  has  recently  joined  the  San  Francisco 
sales  force  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  having  been  transferred  from  the  New  York  office 
of  the  company. 

The  Adams-Bagnall  Electric  Company,  Cleveland,  Ohio, 
has  appointed  A.  D.  Fishel,  formerly  manager  of  the  dis- 
tributing transformer  section  of  the  supply  department  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  as 
commercial  manager. 

Big  Business  in  Farm-Lighting  Outfits. — Fairbanks,  Morse 
&  Company,  Chicago,  111.,  are  noting  a  large  demand  for 
their  farm-lighting  equipment.  Business  in  the  company's 
motors  and  other  electrical  products  is  also  very  satisfactory 
at  the  present  time. 

L.  O.  Beard,  who  for  ten  years  has  been  connected  with 
one  of  the  largest  factories  in  the  United  States  manufac- 
turing electric  clocks,  will  soon  open  an  establishment  of 
his  own  in  Lancaster,  Pa.,  for  manufacturing  an  electrically 
operated  timepiece  which  he  has  developed. 

The  Interstate  Electric  Novelty  Company  has  moved 
into  its  new  factory  at  104  South  Fourth  Street,  Brooklyn, 
N.  Y.  The  new  plant  has  been  necessitated  on  account  of 
a  large  increase  in  the  company's  flashlamp  business.  It 
is  seven  stories  high  and  contains  100,000  sq.  ft.  of  floor 
space. 

The  Edmunds  &  Jones  Corporation,  Chicago,  111.,  has  re- 
cently been  formed  and  is  a  consolidation  of  the  Edmunds 
&  Jones  Manufacturing  Company  of  Detroit,  the  Cana- 
dian Lamp  &  Stamping  Company  of  Ford  City,  Ont.,  and 
the  Chicago  Electric  Manufacturing  Company.  The  new 
company  will  be  engaged  in  the  manufacture  of  various 
types  of  electric  automobile  lamps. 

The  I.  P.  Morris  Company,  Philadelphia,  Pa.,  has  just  re- 
ceived an  order  from  the  Phoenix  Construction  Company 
(Electric  Bond  &  Share  Company)  for  one  10,500-hp.  tur- 
bine of  the  vertical-shaft,  single-runner  type  to  operate 
under  a  head  of  90  ft.  at  a  speed  of  171.5  r.p.m.  This  tur- 
bine will  be  part  of  the  equipment  of  the  Cove  development 
of  the  Utah  Power  &  Light  Company. 

The  Tri-City  Electric  Company  of  Moline,  111.,  and  Da- 
enport,  Iowa,  during  the  month  of  March  completed  the 
first  twenty  years  of  its  corporate  existence,  which  rounded 
out  the  full  period  of  its  original  charter  issued  by  the  State 
of  Iowa,  March  2,  1896.  It  has  been  reincorporated  for 
another  term  of  twenty  years  to  engage  in  the  business  of 
electrical  contracting  and  dealing  in  supplies  and  fixtures. 

The  General  Insulate  Company,  1008  Atlantic  Avenue, 
Brooklyn,  N.  Y.,  manufacturer  of  molding  insulating  com- 
pound, has  just  broken  ground  for  an  addition  to  its  pres- 
ent plant  in  Brooklyn  and  has  contracted  for  additional 
equipment  which  will  materially  increase  the  output  of  its 
plant.  Several  departments  of  the  company  have  been 
working  nights  and  holidays  for  some  time  past  to  take 
care  of  the  business  being  received. 

Opportunities  in  the  Island  of  Jamaica  for  Electric 
Vehicles. — In  a  recent  communication  from  the  consular 
department  of  the  Island  of  Jamaica,  the  Electric  Vehicle 
Association  of  America  has  been  informed  that  never  has 
the  time  been  so  opportune  in  that  district  for  the  intro- 
duction of  battery-propelled  vehicles.  Within  the  past  few 
years  automobiles  of  all  classes,  both  commercial  and  pas- 
senger, have  been  used  in  increasing  numbers.  The  roads 
in  Jamaica,  it  is  stated,  are  excellent. 
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SI .id  ..i  Masaachusetts   i wards  115,000  Lamp  Contract 
Thr  Hygradc  Lamp  Company,  Salem,  |f§     .  snnounce    that 
ilir  State  of   m.i    achu  etti  hai  awarded  it   ■  contract    foi 

p    amounting  to   •  i  ■  ■.< Thl     i  ■  t  he    econd  con 

year  that  iiif  stair  at  m.i    achu  ett     •  arded  i ti<- 

i.i.    Company  an  exclusive  contract    for  lamp       The 
company    lias    recently    moved    Into   Iti    new    plant    al    ,;" 
m  Street,  Salem,  Mi 
i  in. nil. hi  Botpolnl  Electric  Heating  Company.     Frederick 
P,  Combier,  who  hai  been  representing  the  Hotpoint   Elec 
trie  Heating  Company  In  the  Middle  Wri,  baa  now  been 
transferred    to    the    company's    Toronto    (Canada)    office, 
where  he  will  have  charge  of  Canadian  sale       Mr.  Com 
bier  lias  been  with  the  Hotpoint  company  for  Beveral  y 
during  which  tunc  he  has  represented  t he  organization  in 
the   East   and   in   the  territory  centering  about    the  cities 

of  St.  Paul,  St.  Louis,  Kansas  City,  Dallas  and   New   Orleans. 

I  lie  \  k.i\  Reflector  Company  of  New  York  has  recently 

been  formed  to  take  over  the  Now  York  business  of  the 
National    \-Kay    Kellector    Company    and    the    Eye    Comfort 

Lighting  shop.    The  headquarters  of  the  company  will  1><> 

maintained  at  21  West  Forty  sixth  Street.  The  officers  of 
the  company  are  B8  follows:     Augustus   D.  Curtis,  president; 

Ralph  1>.  Corby,  vice-president;  L.  II.  Craves,  secretary,  and 
11.  R.  Eldredge,  treasurer.     All  of  tin-  above-named  officers 

have  been  connected  with  the  National  X-Ray  Reflector 
Company  for  some  time.  All  of  the  products  of  the  Na- 
tional X-Kay  Reflector  Company  of  Chicago  will  ho  han- 
dled by  the  new  corporation. 

Underwriters'  Laboratories,  Chicago. — J.  E.  Latta, 
special  Bgenl  of  the  Underwriters'  Laboratories,  addressed 
the  Kansas  City  Association  of  Credit  Men  (Wholesale) 
on  Thursday  evening,  March  2:?,  outlining  the  work  of 
the  laboratories,  and  urging  co-operation  by  business  men 
so  that  the  standards  approved  by  them  might  receive 
wider  acceptance  and  further  prevent  hazards  from  the 
use  of  unsafe  equipment.  Speaking  of  the  charges  made 
by  the  laboratories  for  inspections,  he  said  that  $1,(500  had 
been  returned  last  year  to  the  rubber-covered-wire  indus- 
try, the  estimated  charge  for  labels  having  been  2  cents 
per  label  in  excess  of  the  actual  cost  of  the  work. 

Electric  Flags  for  Kansas  City  Territory. — The  Kansas 
City  Light  &  Power  Company  recently  received  the  first 
electric  flag  brought  to  Kansas  City  territory,  and  it  is  now 
in  place  on  one  of  its  buildings.  The  Federal  Sign  System's 
Kansas  City  branch  also  has  just  received  its  first  allot- 
ment of  the  new  signs.  Among  the  recent  purchasers  of 
these  signs  are  the  St.  Joseph  Railway,  Light,  Heat  & 
Power  Company,  two  signs;  the  City  Light  &  Traction  Com- 
pany, Sedalia,  Mo.;  the  Topeka  (Kan.)  Edison  Company; 
Kansas  State  University,  Lawrence,  Kan.;  the  Kansas  Gas 
&  Electric  Company,  Wichita,  Kan.,  two  signs,  and  Kan- 
sas City  Chapter,  Daughters  of  the  American  Revolution. 
The  last-named  sign  was  a  feature  of  a  recent  Baby  Week 
celebration. 

Big  Business  for  General  Electric  Company. — The  General 
Electric  Company  is  receiving  orders,  it  is  reported,  at  the 
rate  of  $3,000,000  a  week  which,  if  continued,  will  mean 
more  than  $150,000,000  of  business  for  the  year.  Should  the 
bookings  continue  at  the  above-named  rate  for  several  more 
months  the  company  will  have  on  hand  at  the  end  of  the 
year,  it  is  stated,  the  greatest  volume  of  unfilled  orders  in 
its  history.  To  the  amount  of  business  booked  this  year 
must  be  added  approximately  $20,000,000  of  contracts  un- 
filled at  the  close  of  1915.  A  feature  of  the  thousands  of 
contracts  now  being  received  by  the  General  Electric  Com- 
pany is  said  to  be  the  fact  that  by  far  the  greater  part  is  in 
small  orders;  that  is,  less  than  $25,000  each.  The  smallness 
of  the  orders  indicates  to  a  considerable,  extent  the  general 
prosperity  of  the  country. 

Electric  Systems  for  Gasoline  Automobiles. — Among  the 
new  distributors  recently  signed  up  for  Westinghouse  start- 
ing, lighting  and  ignition  systems  for  Ford  cars  is  the  Cen- 
tral Rubber  &  Supply  Company  of  Indianapolis,  Ind.  S.  F. 
Dupree,  Jr.,  has  recently  returned  from  an  extensive  trip  in 
the  interest  of  Westinghouse  starting,  lighting  and  ignition 
systems  for  Ford  cars  and  reports  that  the  business  out- 
look for  this  class  of  apparatus  is  exceptionally  promising 
this  year.  On  his  trip  he  arranged  for  distribution  of  this 
product  by  six  more  concerns  in  the  territory  covered.    The 


Owen  Schoenck  Company  of  Chicago,  ill.,  has  also  closed  a 
'act  with  the  Westinghou  e  Electric  &  Manufacturing 
Company,  Bast  Pittsburgh,  Pa.,  for  slectric  starting  and 
lighting  equipment!  for  its  six-cylinder  truck  The  eijuip^ 
nun!  .    will    consist    of    type    No.    760    starting    motors    and 

type  No.  202  lighting  generators. 

landers.    Ir.iiv     ,\    (lark    \\  indow  -  Display    Contest.      Dur- 

November  of  last  year  the  firm  of  Landers,  Frary  & 
Clark,  manufacturers  of  cutlery  and  hardware,  New  Britain, 
<  onii.,  inaugurated  a  window  trimming  contest,  offering  - 
prizes  for  the  best  three  windows  exhibiting  electrical  de- 
.ind  using  the  window  trim  furni  bed  by  the  com 
pany.  Electrical  dealers  throughout  the  country  responded 
to  the  idea  witli  considerable  enthusiasm,  and  tl.e  Landers, 
Frary  &  Clark  Company  received  photograph!  of  a  nun 
of  very  attractive  displays.  Of  the.c,  according  to 
announcement  just  issued  by  the  company,  the  exhibit 
made  by  the  New  Bedford  (Mass.)  Gas  &  Electric  Light 
Company  was  awarded  the  first  prize  of  $25;  the  second 
prize  of  $15  went  to  the  municipal  light  department  of 
Reading,  Mass.,  and  the  third  prize,  $10,  was  awarded  to 
the  Worcester  (Mass.)  Electric  Light  Company.  Because 
of  the  attractiveness  and  originality  of  the  following  com- 
panies' displays  honorable  mention  was  also  made  of  the 
exhibits  submitted  by  the  Electric  Supply  Company,  Tulsa, 
Okla.;  the  Electric  Store,  Detroit,  Mich.;  the  Post-Glover 
Electric  Company,  Cincinnati,  Ohio,  and  the  Toronto  Hydro- 
Electric   System,  Toronto,  Ontario. 

General  Vehicle  Trucks  for  Municipalities. — Rapid  prog- 
ress is  being  made  in  the  introduction  of  its  electric  trucks 
among  municipalities,  the  General  Vehicle  Company  of  Long 
Island  City  reports.  The  New  York  street  cleaning  depart- 
ment has  recently  purchased  two  2-ton  platform  and  stake 
trucks  for  general  utility  purposes,  thus  supplementing  its 
two  5-ton  electric  garbage  tractors  and  its  twelve  7.5-ton 
gas-electric  tractors.  Another  General  Vehicle  Company 
electric  truck  is  being  used  by  the  New  York  department 
of  water  supply,  gas  and  electricity.  Still  another  interest- 
ing order  is  one  recently  received  for  six  3.5-ton  electric 
sprinklers  for  the  city  of  Boston.  The  first  General  Vehicle 
Company's  electric  truck  in  Boston  city  service  was  a  worm- 
drive  patrol  wagon,  a  duplicate  of  which  has  recently  been 
ordered.  The  foreign  sales  of  the  General  Vehicle  Company 
are  also  holding  up  well,  it  is  reported;  in  fact,  the  sales  in 
such  far-off  cities  as  Sydney  and  Melbourne,  Australia; 
Capetown  and  Johannesburg,  South  Africa,  and  various 
towns  in  Great  Britain  show  up  better  than  those  made  in 
many  American  cities.  Three  gold-mining  companies  in 
South  Africa,  one  of  them  said  to  be  the  largest  in  the 
world,  have  also  recently  purchased  electric  trucks.  One 
truck  was  recently  sent  to  Shanghai  and  two  more  to  Cuba. 
There  are  now  nearly  sixty  General  Vehicle  trucks  in  Ma- 
nila, in  Brazil  and  Argentina.  Sales  to  the  coal  trade,  the 
company  reports,  are  very  encouraging,  and  among  the  new 
fields  broken  into  are  the  cold-storage,  hotel  buses  (foreign), 
plumbing  and  ship-supplies  industries. 

Signs  to   Flash   News   Bulletins  in  Twenty-Six   Cities. — 

The  Peerless  Electric  Sign  Company  of  610  Reliance  Build- 
ing, Chicago,  has  contracted  to  build  sixty-three  of  its  pat- 
ented electric  signs  to  be  installed  in  twenty-five  cities  in 
this  country.  Each  of  these  signs  is  to  be  constructed  like 
one  which  is  now  operating  at  the  corner  of  Dearborn 
and  Washington  Streets,  Chicago.  It  is  a  50-ft.  by  40-ft. 
roof  sign,  wired  in  connection  with  a  keyboard  so  that 
any  message  can  be  flashed  on  the  sign  panel  in  about 
twenty  seconds.  The  sign  panel  is  eighteen  letters  long 
and  four  letters  deep,  and  carries  in  all  3600  10-watt 
lamps.  Forty  miles  of  wire  are  used  in  connecting  the 
sign  lamps  to  the  keyboard.  With  the  sign  in  operation  it 
is  possible  to  flash  three  messages  per  minute,  so  that  in 
a  six-hour  evening  1080  messages  can  be  flashed  on  the 
sign.  According  to  the  company's  plan  eighty  of  these 
flashes  are  given  to  a  local  newspaper  so  that  news  bulle- 
tins can  be  flashed  free  of  charge.  The  sign  company 
pays  for  a  private  telephone  line  between  the  newspaper 
office  and  the  booth  which  houses  its  keyboard  operator. 
The  remaining  1000  flashes  are  sold  to  commercial  con- 
cerns at  the  rate  of  15  cents  a  flash.  The  price  for  similar 
service  in  Kansas  City,  Mo.,  is  25  cents,  and  in  New  York 
City  it  is  40  cents.     The  sign  company's  most  popular  con- 
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tract  calls  for  one  flash  every  fifteen  minutes,  which  would 
mean  twenty-four  flashes  per  night,  or  an  advertising  ex- 
pense of  $3.15  per  night.  With  this  arrangement  each 
flash  can  be  the  same  as  its  predecessor,  or  each  may  be 
different.  Signs  have  been  contracted  for  as  follows: 
New  York,  eight;  Boston,  three;  Portland,  Me.,  one;  Phil- 
delphia,  five;  Washington,  two;  Baltimore,  one;  Newark, 
N.  J.,  one;  Pittsburgh,  six;  Buffalo,  one;  Cleveland,  one; 
Indianapolis,  one;  Cincinnati,  one;  Toledo,  one;  Milwaukee, 
one;  Chicago,  twelve;  Seattle,  two;  Minneapolis,  three;  St. 
Paul,  one;  Portland,  Ore.,  two;  Spokane,  two;  San  Fran- 
cisco, one;  Los  Angeles,  two;  New  Orleans,  one;  St.  Louis, 
three,  and  Kansas  City,  Mo.,  one.  Each  of  these  signs  is 
sold  to  a  separate  local  company,  which  is  organized  by  a 
promoter  who  capitalizes  his  organization  at  $70,000, 
which  is  a  fair  figure  considering  the  earning  capacity  of 
the  sign.  Of  this  amount  $25,000  is  used  as  the  purchase 
price  of  the  sign  and  $35,000  of  the  stock  is  distributed  by 
the  promoter  among  business  men  whose  influence  will 
tend  to  increase  the  popularity  of  the  sign  as  an  adver- 
tising medium.  The  plan  is  said  to  be  meeting  with  con- 
siderable favor  and  the  sign,  especially  on  occasions  such 
as  that  of  the  Moran-Willard  fight,  has  proved  popular  in 
Chicago. 
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, March  28 > 

Selling  Prices 
Bid  Asked 

Copper  £  s       d 

London,    standard    spot....  113        0        0 

Prime  Lake   26.87%  to  27.12y2 1 

Electrolytic      26.87 y2  to  27.12 y2t 

Casting    25.50      to  25.75f 

Copper    wire    base 28.25      to  28.75f 

Lead    7.00 

Nickel     45.00       to  50.00 

Sheet   zinc,   f.o.b.   smelter..  25.00f 

Spelter     17.67 %  to  17.80f 

Tin,   straits    50.00t 

Aluminum,  98  to  99  per  cent    57.00       to  59.00t 


-April  4- 


JSelling  Prices 
Asked 
s       d 
0       0 
to28.00f 
to  28.00t 
to26.50t 
to  29.50t 
7.50 
45.00       to  50.00 

25.00t 
17.92  V,  to  18. 17 y. 

51.00t 
57.00       to59.00f 


OLD  METALS 

Heavy  copper  and  wire...    21.00       to  21.50f  21.50  to  22.00f 

Brass,    heavy 13.50       to  14.00f  13.50  to  14.00f 

Brass,   light    11.00       to  11.50f  11.00  to  11.50t 

Lead,    heavy    6.50       to    6.62y2t  6.65  to    6.87y,f 

Zinc,  new  scrap 15.50      to  16.00t  15.50  to  16.00f 

COPPER  EXPORTS 

Total  tons  for  March 24,231 

fNominal. 


Corporate  and  Financial 

American  Cities  Company,  New  York,  N.  Y. — In  his  an- 
nual report  to  the  stockholders  for  the  year  ended  Dec.  31, 
1915,  Hugh  McCloskey,  president  of  the  company,  states 
that  the  gross  earnings  decreased  during  the  year  $618,207, 
the  operating  expenses  and  taxes  increased  $37,439,  deduc- 
tions including  interest  charges  increased  $170,469,  thereby 
making  a  decrease  in  income  applicable  to  dividends  on 
stocks  of  $826,115.  "The  decrease  in  gross  earnings  was 
due  entirely  to  the  general  business  depression,"  he  said, 
"resulting  from  the  European  war  and  the  so-called  'jitney 
automobile'  competition,  both  of  which  conditions  were  only 
temporary,  as  was  shown  by  the  increased  earnings  in  the 
last  three  months  of  the  year  affected  by  the  adjustment 
of  business  conditions  and  regulatory  measures  for  jitney 
automobile  operations,  effected  in  the  interest  of  public 
safety,  passed  by  the  legislative  bodies  in  the  communities 
which  they  served,  which  practically  eliminated  this  com- 
petition." 

American  Public  Service  Company,  New  York,  N.  Y. — An 

issue  of  $300,000  of  6  per  cent  convertible  gold  notes  due 
March  1,  1919,  is  being  offered  at  100.5.  A  portion  of  the 
proceeds  of  the  notes  will  be  used  in  part  payment  for  the 
public  utility  properties  at  Henryetta,  Okla.,  and  for  the 
cost  of  improvements,  extensions  and  additions  to  the  prop- 
erties of  the  constituent  companies.  The  notes  are  a  direct 
obligation  of  the  company  and  are  convertible  for  each 
$1,000  note  into  either  (a)  $500  principal  amount  of  first 
lien  6  per  cent  gold  bonds,  $500  par  value  of  7  per  cent 
cumulative  preferred  stock  and  $100  par  value  of  common 
stock,  or  (b)  $1,000  par  value  of  7  per  cent  cumulative 
preferred  stock  and  $200  par  value  of  common  stock. 


C.  F.  Burgess  Laboratories,  Madison,  Wis. — This  corpo- 
ration, which  carries  on  an  electro  chemical  engineering 
business,  has  increased  its  capitalization  to  $100,000. 

Cincinnati  (Ohio)  Gas  &  Electric  Company. — On  March 
27  the  stockholders  approved  the  modified  agreement  with 
the  Union  Gas  &  Electric  Company,  as  outlined  in  the 
Electrical  World  of  March  4,  which  includes  the  author- 
ization of  a  bond  issue  of  $15,000,000,  of  which  $4,100,000  is 
to  be  used  for  the  construction  of  a  new  plant  on  the  river 
front  at  the  foot  of  Rose  Street  and  $400,000  for  improve- 
ments made  on  the  property.  Application  was  made  to  the 
Ohio  Public  Utilities  Commission  on  March  28  for  authority 
to  issue  $15,000,000  of  first  sinking  fund  5  per  cent  bonds  to 
run  forty  years  and  permission  to  sell  $4,500,000  of  these 
bonds  at  95  was  requested. 

Commonwealth  Edison  Company,  Chicago,  111. — An  issue 
of  $2,631,000  of  the  company's  first-mortgage  5  per  cent 
gold  bonds,  due  June  1,  1943,  is  being  offered  to  investors. 
Previous  issues  of  these  bonds  are  listed  on  the  Chicago 
Stock  Exchange,  and  application  will  be  made  to  list  this 
issue. 

Empire  District  Electric  Company,  Joplin,  Mo. — A  block 
of  first  mortgage  5  per  cent  sinking  fund  gold  bonds  due 
Nov.  1,  1949,  is  being  sold  at  a  price  to  net  the  investor 
about  5.5  per  cent. 

Midland  Counties  Public  Service  Corporation,  San  Luis 
Obispo,  Cal. — The  California  Railroad  Commission  has  au- 
thorized the  company  to  issue  promissory  notes  for  $100,089 
to  refund  outstanding  notes. 

New  England  Power  Company  System,  Boston,  Mass. — 

The  year  1915  was  the  most  successful  year  which  this  sys- 
tem has  ever  experienced,  it  was  stated  by  George  S.  Smith, 
president  of  the  system,  in  his  report  to  the  stockholders 
for  the  year  ended  Dec.  31,  1915.  The  output  for  1915  was 
173,000,000  kw.-hr.,  which  does  not  include  the  equivalent 
of  50,000,000  kw.-hr.  sold  at  Bellows  Falls  in  water  instead 
of  electricity.  The  1915  output  was  53,000,000  kw.-hr. 
greater  than  the  1914  output.  So  great  is  the  demand  for 
power,  Mr.  Smith  says,  that  the  greatest  problem  which 
confronts  the  companies  is  the  creation  of  an  increased  sup- 
ply of  energy  to  meet  the  increased  demand.  This  increased 
demand  is  due  not  merely  to  the  great  business  activity  of 
the  time,  it  is  stated,  but  even  more  to  the  fact  that  the 
purchase  of  electricity  by  manufacturing  and  utility  com- 
panies has  proved  so  profitable  and  desirable  that  companies 
are  hastening  to  avail  themselves  of  its  benefits.  The  dam 
and  hydraulic  plant  of  the  National  Metal  Edge  Box  Com- 
pany, which  was  purchased  in  July,  1915,  has  been  rebuilt 
and  a  hydroelectric  generating  station  is  now  under  con- 
struction and  was  to  be  in  operation  about  April  1.  The 
ownership  of  this  property,  with  its  available  head  of  72  ft., 
according  to  the  report,  gives  the  companies  the  entire 
control  of  the  Deerfield  River  from  a  point  just  south  of 
Wilmington  to  Shelburne  Falls,  Mass.,  a  distance  of  35  miles. 
The  plant  will  add  approximately  12,000,000  kw.-hr.  yearly 
to  the  output  of  the  system  and  will  also  give  a  materially 
increased  supply  of  summer  power,  as  the  stored  waters  of 
the  Somerset  Reservoir  will  be  utilized  through  the  wheels 
of  this  new  plant.  The  statement  of  earnings  and  expenses 
for  the  calendar  year  1915  of  the  system,  which  is  composed 
of  the  New  England  Company,  the  New  England  Power 
Company  and  the  Connecticut  River  Power  Company,  is  as 
follows : 

Gross  earnings $1,489,453 

Operating  expenses  and   taxes.. 531,554 

Net  earnings $957,899 

Bond  and   note  interest    512,827 

Net   corporate    income    $445,072 

Dividends     319,401 

Surplus     $125,671 

Northern  States  Power  Company,  Chicago,  111. — A  further 
step  in  the  consolidation  of  the  funded  debt  of  the  company 
and  subsidiaries  has  been  taken  in  the  calling  for  redemption 
of  bonds  and  notes  of  the  various  subsidiaries.  Among  the 
securities  called  for  redemption  on  May  1,  1916,  are:  All  of 
the  outstanding  twenty-year,  5  per  cent  gold  bonds  of  the 
Consumers'  Power  Company  of  Minnesota,  amounting  to 
$7,210,000  of  an  authorized  issue  of  $10,000,000,  dated  Nov. 
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i,    i  .ill    of   the   outatandini 

the     I, ,000  author!)  sd  I    ae  of  8  pel   cent 

i  ,i  lien  notei  of  1 1 1  *  -  t  on  umei  '  Powei   <  ompany  of 
ota,  dated  -Nov.  i.  L913,  due  Maj    l.  1917.    The  fol 
lied  foi  redemption  on  June  L,  L916:   Ml  of  the 
tanding  five  yen-,  6  per  cent,  collateral  lien  note    of  the 
Northern  States  Power  Company,  amount  i,000,000, 

being  the  full  authorized  i  sue,  dated  June  L,  193  '.  and  ali 
of  the  outstanding  three  year,  6  per  cent,  coupon  gold  n< 
amountii  000,000,  of  the  Minneapolis  General  I 

trie  Company,  dated  June  I.  L914. 

Public   Service   Companj    of   Northern    Illinois.   Chicago, 
III.     A   block  of  first  and  refunding  moi  pei   cenl 

gold  bonds  has  just   been  sold  to  investors.     The  present 
market  p 

Republic  Railway  A  Light  Company,  Ne*  York,  N.  Y. 
Business  In  the  territory  Berved  by  the  company  decrea 
to  some  extent  during  the  early  pari  of  the  year  L915,  it 
Btated  in  the  annual  report,  although  not  so  notably 
as  In  other  districts,  owing  to  the  diversification  of  indus- 
tries located  in  this  territory.  During  the  latter  part  of 
the  year  conditions  improved  and  are  now  prosperous.  The 
demand  for  electrical  energy,  particularly  for  motor  serv- 
ice, developed  so  rapidly  that  work  was  begun  upon  an 
extension  ol  the  generating  plant  at  Lowellville,  Ohio,  which 
will  increase  the  capacity  of  that  plant  from  20,000  hp.  to 
10,000  hp.  During  the  year  the  light  and  power  business 
increased  15.9  per  cent  and  the  total  number  of  customers 
connected  at  Dec.  81,  L915,  was  L6,982,  a  net  increase  of  3091. 
More  than  10  miles  of  22,000-volt  transmission  lines  were 
built  during  the  year  to  take  care  of  increasing  demands 
and  further  extensions  are  now  under  construction,  includ- 
ing a  66,000-volt  steel  tower  line  between  the  power  station 
at  Lowellville,  Ohio,  and  Ellwood  City,  Pa.  The  compara- 
tive income  account  for  the  twelve  months  ended  Dec.  31, 
L916  and  1914,  follows: 

1915  1914 

Operating   revenue    $3,121,297  $3,001,285 

lip.  rating  expenses  and  taxes 1,874,083  1,856,467 

Net  earnings   $1,247,214         $1,144,818 

Non-operating   income    1,753  176 

Gross   income    $1,248,967  $1,144,994 

Interest  charges    688,952  679,987 

Net  income    $560,015  $465,007 

I  •referred  stock  dividend 311,484  311,484 

Balance     $248,531  $153,523 


New  Utility  and  Industrial  Companies 

The  D.  &  M.  Manufacturing  Company  of  Indianapolis, 
Ind.,  has  been  incorporated  with  a  capital  stock  of  $12,000 
by  Oscar  Dietz,  Clarence  E.  Mills  and  W.  D.  Jones.  The 
company  purposes  to  deal  in  electrical  appliances. 

The  Iowa  Light,  Heat  &  Power  Company  of  Grinnell,  Iowa, 
has  been  chartered  with  a  capital  stock  of  $1,000,000.  The 
officers  are:  Lindsey  Hooper,  president;  Manning  A.  Wil- 
liams, vice-president,  and  Charles  A.  Olsen  secretary  and 
treasurer. 

The  Electric  Specialties  Manufacturing  Company  of 
Benton  Harbor,  Mich.,  has  been  incorporated  with  a  capital 
stock  of  $35,000.  The  officers  are:  Walter  Von  Hofen,  presi- 
dent; W.  S.  Robinson,  vice-president;  H.  S.  Gray,  secretary, 
and  W.  H.  Seitz,  treasurer. 

The  Northwestern  Power  &  Manufacturing  Company  of 
Wilmington,  Del.,  has  been  incorporated  with  a  capital  stock 
of  $750,000  to  acquire  real  estate,  power  sites,  water  rights, 
etc.  The  incorporators  are:  Herbert  E.  Latter,  Norman  P. 
Coffin  and  Clement  M.  Egner. 

The  General  Public  Service  Corporation  of  Philadelphia, 
Pa.,  has  been  incorporated  by  William  White,  William  A. 
Welsh  of  Philadelphia,  Pa.,  and  R.  R.  Kenney  of  Dover,  Del. 
The  company  is  capitalized  at  $100,000  and  proposes  to  con- 
duct a  general  electric  lighting  business  in  all  its  branches. 

The  Victory  Motor  Company  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  manufacture 
and  deal  in  motors,  engines,  power  generators,  boats, 
vehicles,  etc.  The  incorporators  are  W.  J.  Powell,  J.  K.  M. 
Ewing  and  W.  L.  Sayers,  31  Nassau  Street,  New  York,  N.  Y. 


i  i.e  \  nt  It  Electrical  Spedaltj  <  ompanj  of  Brooklyn,  N.  v., 
ho  been  chartered  with  a  capital  tod.  ol  $25,000  to  do  a 
ral  contracting  and  engineering  bu  ine  ami  to  deal  in 
hardware,  metals,  cutlery,  etc.  The  incorporatoi  are  A.  II. 
Stiehl,  E.  and  C  Auth,  859  Ea  I  Seventeenth  Street,  Brook- 
lyn, N.  Y, 

Ron  &  Davis,  Engineers,  have  tiled  article!    ol  inco 

lion   with   a   capital   stocl.   ol'  $5,000    lor   the   purpo   e  of  ji 

a  general  electrical,  mechanical,  metallurgical  and  chem 
engineering  business  and  to  acl  au  founder:  ,  metal  worl 
fixture   manufacturers,  etc.     The   incorporators   are   E.    M 

Sou/a,    II.   ('.    Davis  and    It.    K.    Row,   90   We  '    Street, 
York,  \.  Y. 


Trade  Publications 

Guy-Wire    Protector. — The    Specialty    Device    Company] 
Cincinnati,  Ohio,  has   brought  out  an    illustrated   leaflet 
SCriptive  of  its  protector  for  guy  wires. 

Cycloid  Weir  Meter. — Bulletin  No.  42,  entitled  "Kennicott 
Cycloid  Weir  Meter,"  is  illustrated  and  has  been  issued  by 
the   Kennicott   Company,  Chicago   Heights,   111. 

Ornamental  Lighting  Fixtures. — Shapiro  &  Aronson,  20 
Warren  Street,  New  York,  have  published  an  illustrated 
pamphlet  which  describes  their  Roman  bronze  fixtures. 

Stokers. — The  Rosedale  Foundry  &  Machine  Company, 
Pittsburgh,  Pa.,  has  brought  out  an  attractively  illustrated 
catalog  which  describes  its  Type  A  and  Type  B  Playford 
stokers. 

Recording  Instruments. — Bulletin  No.  231,  issued  by  the 
Bristol  Company,  Waterbury,  Conn.,  is  descriptive  of  a  re- 
cording frequency  meter  and  Bulletin  No.  138  of  an  electric 
time  recorder. 

Adjustable-Arm  Lighting  Fixture. — The  Universal  Ap- 
pliance Company,  Worcester,  Mass.,  has  prepared  an  illus- 
trated folder  which  is  descriptive  of  its  adjustable-arm 
lighting  fixture. 

Concentric-Wiring  Devices. — The  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  has  issued  Folder  B-3362-2,  which 
describes  and  illustrates  various  types  of  devices  for  surface 
concentric  wiring. 

Ornamental  Lighting  Fixtures. — The  International  Chan- 
delier Company,  176  Grand  Street,  New  York,  has  issued 
a  large-sized  catalog  which  illustrates  and  lists  various  types 
of  ornamental  lighting  fixtures. 

Electrical  House  Goods. — Catalog  No.  6,  issued  by  Ed- 
wards &  Company,  140th  and.  Exterior  Streets,  New  York, 
is  illustrated  and  made  up  of  eighty-eight  pages  and  lists 
various  types  of  electrical  house  goods. 

Single-Phase  Furnaces. — The  Snyder  Electric  Furnace 
Company,  Chicago,  111.,  has  published  an  illustrated  bulletin 
which  is  descriptive  of  its  single-phase  single-electrode  elec- 
trically-operated furnaces  for  making  and  refining  steel. 

Porcelain  Sockets  and  Fixture  Switch. — Pass  &  Seymour, 
Inc.,  Solvay,  N.  Y.,  have  issued  illustrated  leaflets  on  their 
"Mogul  Shurlok"  porcelain  sockets,  with  an  attachment  for 
preventing  the  theft  of  lamps,  and  their  "Fluto"  fixture 
switches. 

Outdoor  Substations. — The  Railway  &  Industrial  En- 
gineering Company,  Pittsburgh,  Pa.,  has  prepared  an  inter- 
esting folder  which  contains  numerous  illustrations  of  actual 
installations  of  its  outdoor  substations  and  other  power 
equipment. 

Small  Electric  Stoves. — The  Stoneware  Electric  Stove 
Works,  136  Liberty  Street,  New  York,  is  sending  out  an 
illustrated  folder  which  contains  information  on  its  Class 
A,  Class  B  and  Class  C  ornamental  stoves  made  of  asbestos 
and  soapstone. 

Automatic  Motor-Driven  Typewriters. — The  Hooven, 
Owens,  Rentschler  Company,  Hamilton,  Ohio,  has  prepared 
an  illustrated  catalog  descriptive  of  its  new  automatic  elec- 
trically operated  typewriter  and  its  electric  perforator  for 
producing  a  perforated  sheet  from  which  form  letters  are 
printed  on  the  automatic  typewriter. 
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ELECTRICAL     WORLD 


New  England 


PORTLAND,  ME. — Preliminary  work 
has  been  commenced  by  the  Cumberland 
County  Power  &  Light  Company  of  Port- 
land in  connection  with  the  construction  of 
a  20,000  hp.  hydroelectric  power  plant  at 
Hiram  Falls  on  the  Saco  River.  The  plans 
provide  for  the  development  of  about  6000 
hp.,  at  a  cost  of  about  $500,000,  which  will 
include  a  dam,  power  station  and  equip- 
ment. The  generating  station  will  be  lo- 
cated on  the  Baldwin  side  of  the  river. 
A.   H.   Ford   is  general   manager. 

LYNN,  MASS.— Bids  will  be  received  at 
the  office  of  the  commissioner  of  water  and 
water  works,  City  Hall,  Lynn,  until  April 
20  for  one  3,000,000-gal.  horizontal  cen- 
trifugal pump  ;  also  for  one  200-hp.  electric 
motor.  Specifications  may  be  obtained  at 
the  above  ollice.  Thomas  Campbell,  2d,  is 
commissioner  of  water  and  water  works. 

WORCESTER,  MASS. — The  Worcester 
Electric  Light  Company  has  engaged  H.  R. 
Kent  &  Company,  engineers,  141  Broadway, 
New  York,  N.  Y.,  to  prepare  plans  for  the 
erection  of  new  building  at  the  Webster 
Street  station  of  the  company. 

WORCESTER,  MASS.  —  Improvements 
and  extensions  are  contemplated  by  the 
Worcester  Electric  Light  Company,  includ- 
ing additions  to  building,  installation  of  a 
Westinghouse  20,000-kw.,  13,200-volt  tur- 
bine extensions  to  ornamental  lighting-sys- 
tem (175  6.6-amp.  magnetite  arc  lamps) 
and  additions  to  the  13,200-volt  under- 
ground cable  transmission  system.  F.  H. 
Smith  is  assistant  manager. 

PROVIDENCE,  R.  I. — Preparations  are 
being  made  by  the  Narragansett  Electric 
Lighting  Company  of  Providence  to  place  3 
miles  of  its  overhead  wires  underground 
this    year. 

DANIELSON,  CONN.  —  Arrangements 
have  been  made  by  the  Attawaugan  Com- 
pany for  lighting  more  than  175  tenements 
in  the  villages  of  Attawaugan,  Ballouville 
and  Pineville,  the  service  to  be  supplied  by 
the  Danielson  &  Plainfield  Gas  &  Electric 
Company.  Work  will  begin  as  soon  as  pos- 
sible on  the  erection  of  the  lines.  The  com- 
pany, it  is  understood,  will  soon  have  to  in- 
crease the  output  of  its  generating  plant  at 
Plainfield  . 


Middle  Atlantic 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts.   Notes  on  Work  Under  Way 


BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings.  Department  of  Educa- 
tion, Park  Avenue  and  Fifty-ninth  Street, 
New  York,  until  April  17  for  installing 
electric-light  equipment  in  Public  Schools 
34,  37,  79,  82  and  111.  A  separate  pro- 
posal must  be  submitted  for  each  school. 
Specifications,  etc.,  may  be  obtained  at  the 
above  office  or  at  the  branch  office,  131 
Livingston   Street,   Brooklyn. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  L.  H.  Pounds,  president  of  the  borough 
of  Brooklyn,  Borough  Hall,  Brooklyn,  until 
April  12,  for  furnishing  material  and  con- 
structing switchboard  room  for  pumping 
station,  section  3  of  storm  sewer  and  sanitary 
sewer  in  North  Henry  Street,  from  Calyer 
Street  to  Greenpoint  Avenue,  and  the  outlet 
sanitary  sewers,  with  accompanying  storm 
6ewers  in  Greenpoint  Avenue  from  North 
Henry  Street  to  Jewell  Street,  together  with 
a  pumping  station,  pump  well  and  appur- 
tenances, at  the  intersection  of  Greenpoint 
Avenue  and  Jewell  Street.  Blank  forms  and 
further  information  may  be  obtained  and 
plans  and  specifications  may  be  seen  at  the 
office  of  the  Bureau  of  Sewers,  borough  of 
Brooklyn,  215  Montague  Street,  Brooklyn. 

LYSANTJER,  N.  Y. — The  town  of  Ly- 
eander  has  granted  the  Fulton  (N.  Y.) 
Light,  Heat  &  Power  Company  permission 
to  supply  electricity  here.  The  line  will  be 
operated  in  connection  with  the  service  to 
Phoenix. 

NEW  YORK.  N.  Y. — The  Interborough 
Rapid  Transit  Company  is  planning  to  con- 
struct a  new  substation  (60  ft.  by  100  ft., 
one  story  high)  on  River  Street,  near  162d 
Street,  to  cost  about  $40,000.  George  Pe- 
gram  is  chief  engineer,  165  Broadway,  New 
York. 

NEW  YORK.  N.  Y.— Bids  will  be  received 
by  William  Williams,  commissioner  of 
water  supply,  gas  and  electricity.  Room 
2342.  Municipal  Building,  Manhattan,  until 
April  15,  for  furnishing  cast-iron  lamp 
posts.  Specifications,  etc.,  may  be  obtained 
at  the  above  office. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Board  of  Water  Supply, 
twenty-second  floor,  Municipal  Building, 
New  York,  until  April  18.  for  furnishing 
and  erecting  nine  electrically-driven  travel- 
ing cranes,  from  5  to  20  tons  capacity,  with 
equipment,  in  chambers  at  Ashokan,  Ken- 
sico  and  Hill  reservoirs.  Pamphlets  con- 
taining information  for  bidders,  specifica- 
tions, etc.,  may  be  obtained  at  the  above 
address  upon  deposit  of  $10. 


ROCHESTER,  N.  Y.— The  Rochester 
Railway  &  Light  Company  has  placed  a 
contract  with  the  I.  P.  Morris  Company, 
Philadelphia,  Pa.,  for  two  16,000-hp.  tur- 
bines of  the  vertical  shaft,  single  runner 
type,  to  operate  under  a  head  of  ldO  U.  at 
a  speed  of  180  r.p.m.  These  turbines  will 
be  controlled  by  I.  P.  Morris  governors. 

CATASAUQUA,  PA.— The  Council  has 
authorized  Bascom  &  Sieger,  borough  engi- 
neers, to  secure  estimates  of  the  cost  of  in- 
stallation and  maintenance  of  a  municipal 
electric-lighting  plant  in  Catasauqua  and  to 
report  to  the  Council. 

KOPPEL,  PA.— A  high-tension  trans- 
mission line  is  being  erected  from  Koppel 
to  Darlington  by  the  Harmony  (Pa.)  Elec- 
tric Company.  Later  the  line,  it  is  expect- 
ed will  be  extended  to  Enon  Valley  and 
Lisbon,  Ohio  and  towns  farther  west.  The 
company  has  recently  placed  transformers 
at  North  Sewickley  and  at  Frisco,  near  Ell- 
wood  City. 

LAN  SD ALE,  PA.— The  Question  of  re- 
moving the  municipal  electric-light  Plant 
from  its  present  location  in  the  city  to 
Chalfont,  6  miles  east  of  Lansdale,  where 
water  power  is  available  is  reported  to  be 
under  consideration  by   the  City  Council. 

MEADVILLE,  PA.— The  Northwestern 
Electric  Service  Company  of  Pennsylvania, 
which  recently  took  over  the  property  of  the 
Peoples'  Incandescent  Light  Company  of 
Meadville,  and  the  Northwestern  Pennsyl- 
vania Railway  Company  are  planning  ex- 
tensive improvements,  including  the  erection 
of  a  high-tension  transmission  line  from 
Erie  to  Harmonsburg,  and  the  construction 
of  an  electric  railway  from  Venango  to 
Silverlings  Corner  near  Cambridge  Springs, 
3%  miles  long.  Charles  M.  Hatch  is  vice- 
president  and  general  manager. 

SHENANDOAH,  PA.— Bids  will  be  re- 
ceived by  James  J.  Ringler,  secretary  of 
borough  council,  104  North  Jardin  Street, 
Shenandoah,  until  April  20,  for  furnishing 
and  maintaining  electric  arc  or  incandescent 
lamps  for  lighting  the  streets  of  the  borough 
of  Shenandoah  for  period  of  five  and  ten 
vears  from  April  15,  1916.  Separate  bids  to 
be  submitted  on  five-year  and  ten-year 
terms  Specifications  are  on  file  in  tne 
office  of  George  J.  Feist,  chairman  of  lamp 
and  watch  committee,  13  South  Jardin 
Street  Shenandoah. 

DOVER,  N.  J. — Active  work  has  started 
on  the  construction  of  the  proposed  new 
power  plant  on  the  Rockaway  River,  near 
Bowlville,  for  the  New  Jersey  Power  & 
Light  Company.  W.  S.  Barstow  &  Com- 
pany, 50  Pine  Street,  New  York,  N.  Y.,  are 
managers  and  operators  of  the  New  Jersey 
Power  &  Light  Company. 

NORTH  BRUNSWICK  (not  a  post 
office)  N.  J. — Bids  will  be  received  by  the 
township  committee  of  North  Brunswick, 
Red  Lion  Hotel,  on  George's  Road,  North 
Brunswick,  until  April  10,  for  lighting 
certain  portions  of  streets  and  roads  in 
that  portion  of  the  township  adjoining 
the  city  of  New  Brunswick  and  Milltown 
for  a  period  of  one  year  from  April  16. 
Details  may  be  secured  from  Louis  E. 
Phillips,  clerk  of  township,  or  Alfred 
Yorston,  chairman  of  township  commit- 
tee, New  Brunswick. 

TOMS  RIVER.  N.  J. — The  Board  of 
Public  Utility  Commissioners  has  approved 
an  issue  of  $370,000  in  capital  stock  by 
the  Ocean  County  Electric  Company,  the 
proceeds  to  be  used  for  the  construction 
of  a  hydroelectric  plant  on  the  Toms 
River,  a  short  distance  above  the  town 
of  Toms  River.  A  transmission  line  is  to 
be  erected  to  connect  with  the  plant  of 
the  Toms  River  &  Island  Heights  Electric 
Light  &  Power  Company. 

CUMBERLAND.  MD. — Work  has  begun 
on  the  erection  of  the  high-tension  trans- 
mission lines  of  the  Edison  Electric  Illu- 
minating Company  of  Cumberland,  from 
Lonaconing  to  Piedmont,  W.  Va.  Contracts 
have  been  closed  with  many  small  towns 
and  mining  companies  alone:  the  route  for 
electrical  service.  Negotiations  are  under 
way  with  the  Piedmont  Electric  Light  & 
Power  Company  for  the  purchase  of  energy 
from  the  Edison  Company.  Negotiations  are 
also  under  way  for  the  extension  of  the 
high-tension  lines  from  Piedmont  to  Hamp- 
shire. Shaw,  Blaine,  Kitzmiller,  Gorman  and 
Elk  Garden,  along  the  Western  Maryland 
Railroad.  Contracts  have  already  been 
closed  with  several  mining  companies  along 
this  route  and  several  in  the  vicinity  of 
Bloomington,  Garrett  County. 

RADFORD,  VA. — A  company  is  being 
organized    to   be    known    as    the    Enterprise 
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Power   &   Manufacturing   Company   to   con 
struct   an  electric-light  and   power  plant  to 
develop   about   10,000    hp.      Oren   Dodd   will 
be  general  manager. 

VIRGIL1NA,  VA.— Arrangements  are  be- 
ing made  to  install  a  municipal  electric- 
lighting  system  in  Virgilina.  Work  has  be- 
gun on  the  erection  of  the  transmission  line. 

WASHINGTON,    D.   C— Bids    will    b 

ceWed  at  the   Bureau  of   Supplies  and  ,  ^ 

counts,     Navy      Department,     Was  bingtoi  , 

D.    C,    for    furnishing   at    the   va  nous    navy 

yards  and  naval  stations  the  fol  0W'nf..&uP 

Plies:   Philadelphia,   Pa.,   Schedu le   94<fe— 1| 

•emote  control   starting   appliances.     Brook 

vn,   N.    Y.,   Schedule   9475— 9  forced ^ draft 

blowers;     Schedule     9473-2    hoisting    and 

rotating      equipments;      Schedule      9476— 2 

motor-generator       sets.         Boston ,       mat>b., 

Schedule       9476-1       motoj-generator       set 

Philadelphia,    Pa.,    Schedule    948 1— 1« 

mobile  ambulance.     Newport,  R-rI',f5C"ef . 

ule   949o_-miseellaneous  parts   tor  an    com 

pressors,    miscellaneous    electrical    applies 

Mare    Island,    Cal  ,    Schedule    9o08— miscel 

laneous  plow  steel  wire  rope.      Washington, 

DC     Schedule  9479—800  lb.  brass  tubing. 

gosVon,  Mast  Schedule  9502-mis^llaneous 

cast-iron  ploy  steel  wire  ;  9^0— misceuane 

s^affla  Bsaoo-s  *sgg 

w°re  miscellaneous  twin-conductor  wire 
Schedule  9502  -  miscellaneous  telephone 
cable  and  miscellaneous  twin-conuuctoi 
wire .'  Applications  for  Proposals  should 
designate  the  schedule  desired  by  number 
WASHINGTON,  D.  C.-Foreign  trade 
opportunities  are  announced  by  the  Bu 
reau  of  Commerce  reports  as  follows .  iw 
oftui-An  American  consular  officer  in 
the'unittd  KfnTdom  reports  that .a mar i* 

Iry1  ffiEST  an|lebS  «r= 

electrical  supplies,  motor  cars  and  acces- 
sories, motor  cycles,  bicycles,  etc.  ZO^bi 
a  firm  in  Russia  informs  an  American 
consul™  officer  that  it  desires  to ,  receive 
catalogs  quotations,  and  full  information 
from  American  manufacturers  and  export- 
ers of  brass  and  iron  hand  pumps,  rotan 
centrifugal  pumps,  etc  steanr i  and I  electri- 
cally   driven    pumps,    etc.      Correspomience 

fSrersof  electric  bells  and  fittings, 
LS  wires  bell  wire,  electric  vacuum 
cleaners  and'  other  household  electrical 
sunplfel  20,566— A  municipal  organization 
in  Norway informs  an  American  consular 
officer  that  it  desires  to  receive  quotations 
immediately  from  American  manufactur- 
ersi  of  iron [poles  for  electric  wires.  Blue 
nrints  may  be  examined  and  further  infor- 
nTatioWtained  on  application  to  the  bu- 
reau  or  its  district  officers.  (Keter  to  me 
No  73  795)  No.  20,583— An  American 
Consular  officer  in  Mexico  reports  that  a 
man  ir  his  district  desires  to  receive  cata- 
logs from  American  manufacturers  of  mo- 
tor^ and  pumps,  sugar  and  saw  mill  ma- 
chinery etc  No.  20.612— An  American 
em^Tilar  officer  in  Chile  reports  that  a 
man  in  his  district  desires  to  communicate 
with  American  importers  of  tungsten  mag- 
nesium, iodine,  vanadium  and  molybdenum 
Correspondence  may  be  in  English,  but  is 
pr°eferrPed  in  Spanish.  Farther  information 
may  be  obtained  on  application  to  the  Bu- 
reau of  Foregin  and  Domestic  Commerce, 
Department  of  Commerce,  Washington,  D. 
C,    or   its   branch    offices. 


North  Central 


DURAND  MICH. — The  water  and  light 
committee  contemplate  the  installation  of 
a  250-kw,  60-cycle,  1100/2200-volt  gener- 
ator directlv  connected  to  engine  or  turbine, 
condensers  for  about  600  hp.  engines  and 
cooling  tower  this  summer.  H.  X .  Kose- 
crans   is  superintendent. 

MVNISTNG,    MICH.— The    Electric   Light 
&  Power  Company  of  Munising  has  recently 
completed   the   installation    of   one    200   kw 
three-phase,    60    cycle    generating   unit    and 
one   150  hp.  boiler. 

B  ATA  VI  A,  OHIO.  —  Improvements  are 
contemplated  to  the  municipal  electric-light- 
ing svstem  in  the  near  future,  including 
reconstruction  of  pole  lines,  overhauling 
switchboard,  replacing  arc  lamps  with  400- 
watt  nitrogen-filled  units  and  installing 
some  lightning  arresters.  N.  B.  Dennison 
is  secretary. 

BOWLING  GREEN,  OHIO.— Plans  are 
being  considered  for  the  installation  of  two 
new  water  tube  boilers  in  the  power  plant 
of  the  Lake  Erie,  Bowling  Green  &  Napo- 
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CINCINNATI,    oiiio      A     tentatlvi     w 
nlsatlon    has    been    effected    bj    the    buel 
ness   men   .>i    t  Cincinnati    for   the   purpo  i 
tiring    nun.. nn    ornamental    str<  et-ll 
mi:    system    for    the    territory     bounded    b> 
Main    and    Fourth    Streets,   Central    Avenue 
and    Eighth    Street,      it    is   proposed    to   n 
place   the   :'.:i   arc   lamps   now   m   us,-   with 
aboul     three    times    as    mam-    ornamental 
lamp  standards,  each  equipped  with  a  lilgh- 
candle  power  lamp     The  extra  cosl  Is  ti 
borne  i>>   the  property  owners  and  business 

»"'"        It    is    also    proposed    to    rem- 

obstructions,  Including  trollej  polei  and 
anchor  line  supports  to  the  buildings. 

CLEVELAND,  OHIO.  The  Cleveland 
Husotrlc  Illuminating  Company  has  applied 
'<"'  •'  permll  to  erect  a  brick,  concrete  and 
st.-, -i  substation  at  2497  Bast  Fifty-fifth 
Street  to  cosl  about  $3."), 000. 

CLEVELAND,  OHIO.  Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  ol 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  April  ii,  for  furnishing  electric 
wire  for  the  filtration  plant  at  Division  Ave- 
nue pumping  station.  Department  of  Utili- 
ties, Division  of  Water.  Specifications  ma"j 
he  obtain. m1  on  application  to  the  deputy 
commissioner  of  water,  418  Superior  Ave- 
nue, City   Hall. 

CLEVELAND,  ohio— The  Properties 
mpany,  owner  of  a  large  block  of  railroad 
frontage  at  Bast  Seventy-second  street  and 
the  New  Fork  central,  it  is  reported,  is 
planning  the  erection  of  a  large  power 
plant,  which,  when  completed,  will  be  500  fl 
lone:  and  160  ft  wide  and  will  cost  approxi- 
mately $-.011,000.  George  S.  Ridder  X.-  com- 
pany, t  entury  Building  Cleveland  are 
architects  and  engim 

MECHANTCSBURG,  OHIO.— The  Citr 
council  is  considering  arrangements  by 
which  its  present  electrical  service  fur- 
nished by  the  plant  of  the  Long  Manufac- 
turing (  ompany,  will  be  changed  from 
direct  to  alternating  current,  energy  to  be 
secured  from  the  transmission  lines  of  the 
Urbana   (Ohio)    Light  &  Tower  Company 

NEWTOWN  OHIO.— The  town  officials 
have  decided  to  abandon  the  project  to  es- 
tablish a  municipal  electric  plant  and  have 
made  arrangements  with  the  Cincinnati. 
•Mil ford  &  Loveland  Traction  Company  to 
furnish  electrical  service  in  Newtown  ' 
tn  N.^R^°ODOHTO— Estimates  submitted 
to  the  City  Council  for  installing  orna- 
mental lamps  along  Montgomery  Road 
from  /Weir  Avenue  to  the  X  &  W.  Railroad 
crossing,  place  the  cost  at  about   $ir,  000 

FwVh^^S'  OHIO.— The  Salineville 
Electric  Light,  Heat  &  Power  Company  is 
planning  to  install  a  100-kw.  alternator 
already  purchased.     P.  s.  Hart  is  manager' 

TSwRT^OF,KLr>'  OHIO— The  Springfield 
Light  Heat  &  Tower  Company  has  been 
awarded  the  contract  for  the  installation 
ot  the  lighting  and  power  system  at  the 
new  Memorial  Hall,  and  for  furnishing 
service  for  the  building.  Most  of  the  ma- 
terial has  been  purchased.  The  company 
is  also  negotiating  for  the  contract  for  the 
lighting  noting  and  power  systems  for  the 
new  Hotel  Shawnee. 

BERRY,  KY.— The  city  of  Berry  is  con- 
sidering the  installation  of  an  '  electric- 
lighting  system  or  granting  a  franchise. 

LA  GRANGE,  KY.— The  new  electric- 
lighting  franchise  in  La  Orange  has  been 
purchased  by  Adams  &  Company  of  Sul- 
phur Springs  for  $250.  Under  the  terms  of 
the  franchise  they  have  eight  months  to 
make  improvements  to  the  local  plant 
When  completed  a  24-hour  service  will  be 
established. 

MURRAY.  KY.— An  election  will  be  held 
May  20  to  submit  to  the  voters  the  pro- 
posal to  issue  $20,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant. 

PIKEVTLLE.  KY.— Improvements  are 
being  made  to  the  plant  of  the  Sandy  Val- 
ley Light  &  Tower  Company,  which,"  when 
completed  will  enable  the  company  to  fur- 
nish a  24-hour  service  in  Pikeville. 

COLUMBUS,  IXD. — The  contract  for  the 
reconstruction    of    the    municipal    electric- 
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the   lines  to  alleys   ami  conduits.      An 
additional   generating    unit    will   also   !>•     In- 
stalled  nexl   fall      Myron   i>.   Kizer  Is  man- 
of  light  and  water  plant. 

i:<  x'Ki'i  hit,  IND.  The  Rockport  Water 
Works  Companj  will  install  a  200-hp.  Bab- 
cocs.  &  Wilcox  water  tube  boiler  this 
month  \  ii  Kennedy  is  secretary  and 
treasurer. 

i:<  m  k\  ii.i.i-:.  [ND.  The  Electric  Light 
and  Water  Department  expects  to  purchase 
a  ear  load  of  pol.s  !•'  R.  Calvert  is  super- 
intendent, 

SEYMOUR,  IXD      A  o nittee  has  been 

appointed  by  the  Commercial  Club  to  pro- 
mote the  Installation  of  a  new  electric-light 
plant  in  Seymour, 

UNION  CITY,  IND  Plans  are  being 
considered  for  the  installation  of  a  m  n 
ornamental  lighting  Asit-m  in  the  business 
district,  consisting  of  sixty  ornamental 
.standards.  .\  itrogen-filled  lamps  will  be 
erected  in  the  residence  district 

BEMEXT.  ILL.-  The  Bement  Electric 
Light  &  Tower  Company  has  applied  to  the 
Public  Utilities  Commission  for  permission 
to  erect  and  operate  an  electric  transmission 
line  from  Bement  to  [vesdale ;  also  to  con- 
struct an  electric  distribution  system  in 
I  vesdale.      W.    J,    Day    is   manager. 

BLOOMINGTON,  ILL.  —Arrangements 
are  being  made  by  the  Bloomington  &  Nor- 
mal Railway  &  Light  Company  to  erect  a 
33,000-VOlt  transmission  line  from  Lexing- 
ton to  Chenoa,  a  distance  of  about  9  miles; 
to  construct  a  substation  in  Lexington  and 
to  rebuild  the  distribution  in  that  village,  to 
operate  at  2300  volts. 

DIXON,  ILL— The  Illinois  Northern 
Utilities  <  ompany  of  Dixon  is  contemplat- 
ing the  installation  of  a  1000-kw.  turbine, 
200  5-kw.  and  100  3-kw.  2300/220/110-volt 
transformers;  12  50-kw.,  12  2.1-kw.,  6  10-kw 
and  i;  5-kw.,  13,200  2300-volt  transformers 
and  1500  5-amp.  meters  and  also  500  elec- 
tric ranges. 

PAIRBURY,  ILL.— The  Central  Illinois 
Utilities  Company  of  Paxton  contemplates 
making  some  slight  changes  in  its  emer- 
gency  plant   in   Fairbury. 

GALESBURG,  ILL. — Improvements  are 
contemplated  to  the  municipal  electric-light 
plant,  involving  an  expenditure  of  about 
$2.">,000.  The  work  will  include  the  installa- 
tion of  a  fiOO-kw.  generator  and  engine, 
three  100-lamp  constant-current  trans- 
former for  Mazda  lamps,  300  lamps,  wire 
etc.,  and  switchboard.  Bonds  have  been 
voted  for  the  above  improvements,  which 
Will  probably  be  made  this  summer  M 
Perry.  National  Life  Building.  Chicago  is 
consulting  engineer  and  John  Walsh  is  su- 
perintendent. 

MORRISONVILLE,  ILL.— The  Southern 
Illinois  Light  &  Power  Company  of  Mor- 
risonville  will  probably  re-equip  its  distri- 
bution lines  in  this  district  with  lighting 
arresters.  Frank  H.  Stone  is  district  man- 
ager. 

MURRAYVILLE,  ILL.— A  franchise  op- 
tion to  supply  electricity  in  Murravville  has 
been  obtained  by  the  Central  Illinois  Pub- 
lic Service  Company  of  Mattoon. 

ROCKFORD.  ILL.— The  Rockford  Elec- 
tric Company  is  contemplating  the  installa- 
V,?™  ?f  a  625°-kw.  turbo-generator  set,  a 
1000-kw.  motor-generator  set.  boilers  hav- 
ing a  combined  rating  of  1000  hp  addi- 
tions to  water-softening  plant  and  exten- 
sions to  distributing  system  are  also  under 
consideration. 

„.S^VA^XA.  ILL.— The  Peoples  Gas  & 
Electric  Company  of  Savanna  contemplates 
the  erection  of  15  miles  of  three-phase  high- 
tension  transmission  line. 

CHIPPEWA  FALLS,  WIS.— The  Wiscon- 
sin-Minnesota Light  &  Power  Company  has 
been  awarded  the  contract  to  install  an  or- 
FaUsna^"$8BllinS      system      in      Chippewa 

T  DJ;LPiAN-  yvls—  The  Union  Heat. 
Light  &  Power  Company,  it  is  reported,  is 
planning  to  erect  a  transmission  line  around 


i  in     urn  i  h    and    south    uhoren    of    D 
Lake 

RICHLAND,     WIS       Plan       pi 
R      II      Htl  a  in-.     I  up.  i  int. ml.  nl.     for    t  In      iii- 
i  tallal  Ion     ol      additional     machlni  i  I 

equipment  at  the  municipal  light  and  water 
plan!   ha  ve  bet  n  appi 

WINTER.    WIS      ti,.     Installation    - 
electrlc-llghl    plan!    In   Wlntei    li    until 

Hon.      Jam  I 

.a  h<  i  .  .  .ii.    r  epoi  i.-ii  Intel  ■ 

Bl  IMI1  i.i  i.    M  INN       Plans   are   being 
ni.  i  .'I   bj    the  '  'ii  v  <  'oiiikiI   for  the  Ii 
tion    oi    an    ornamental    lighting    sysl 
the  bu  ti  lei     The  bui  lm    ■    men  will 

foi    the   in  tallation    ol    the    lamp 
Hi.    cltj    will  maintain  them. 

WADENA,  MINN.      Bond     to  the  amount 
ol     -II  .oiiii    ha  v.-    been    voted    for    exti 
to  water  and   light    plant,   Including  thi    In- 
stallat  Ion  of  a   new   1 1 
cycle,    2800  voll    alternator    and    engine    or 

Hub me.    and    lot 

BL(  M  iMPIELD,    l<  IWA       The    Install 

Oi      liew     boilers     in     the     municipal     .  l.-.i  ,  ,,-- 

light    plant    this  summer  is   und<  l 

Hon       Will    probably    use    two    150-hp.    or 

three    inn   hp.    bolli  n  R     '  '      I'-i  IstOW    is  citv 

t  reaf  1 1 

DECORAH,        iowa. —The       Intel 
Lower  Company  of   Decorah  expects  to  in- 
stall   an    additional    800-kW.    to   400-kw.,    60- 
cycle,      three-phase,      60-cycle,      slow 
generator    (probably    second    band)    In    an 
auxiliary   steam   generating  station;    also   ta 
erect    extensions   to   ils    1 .'!, 200- volt    transmis- 
sion   line    with    H.    T.    switches    and    rj 
The  company  also  expects  to  carry  on   ai 
active  campaign  for  the  sale  of  electrically! 
operated  washing  machines    this   spring.     W. 
H.  Burtis  is  vice-president  and  manager. 

GUTTENBERG,  IOWA— The  Hop.-  Elec- 
tric Company  of  Outtenberg  may  install  a 
new  100-hp.  boiler  soon.  Edmund  P.  Wil- 
liams is  manager. 

1MOOENE,  IOWA.— Bonds  to  the  amount 
of  $5,000  have  been  voted  for  the  installa- 
tion of  an  electric-lighting  system  in 
Imogene. 

MAQUOKETA,  IOWA.— The  Maquoketa 
Light  &  Power  Company  is  contemplating 
the  installation  of  a  feed  water  heater,  stok- 
ers, a  100-kw.  generator  and  engine,  directly 
connected,  and  lightning  arresters.  B.  R. 
Mowery  is  manager. 

RANDOLPH,  IOWA.— At  an  election  to 
be  held  April  10  the  proposal  to  issue 
$4,500  in  bonds,  to  secure  electricity  for 
commercial  purposes,  will  be  submitted  to- 
the  voters. 

PIERCE  CITY,  MO.— The  citizens  have 
voted  to  sell  the  municipal  electric-light 
plant  and  to  enter  into  a  contract  with  the 
Ozark  Power  &  Water  Company.  414  Jop- 
lin  Street,  Joplin.  The  company  has  offered 
to  purchase  the  municipal  electric  plant  for 
$6,000,  and  asks  for  a  twenty-year  fran- 
chise. 

FOREST  RIVER,  N.  D.— Steps  have  beerr 
taken  by  local  citizens  to  organize  a  com- 
pany to  install  an  electric-light  plant  to 
supply  electricity  in  Forest  River  and  later 
to  the  farmers  in  adjacent  territory.  The 
cost  of  the  initial  installation  is  estimated 
at  $10,000.  Dr.  A.  B.  Field.  I.  W.  Poole, 
Otto  Bhend,  and  others,  are  interested. 

PETERSBURG,  N.  D.— Application  has 
been  made  to  the  Village  Trustees  by  M.  O. 
Topen  for  a  franchise  to  install  and  oper- 
ate an  electric-light  plant  in  Petersburg. 

SHERWOOD.  N.  D. — The  local  electric- 
light  plant,  owned  by  C.  H.  Budke,  has 
been  purchased  by  E.  T.  Clark  and  J.  Van 
de  Eroe.  The  new  owners,  it  is  understood, 
will  make  improvements  to  the  system. 

HOWARD,  S.  D.— The  Miner  County  Mill- 
ing &  Lighting  Company  of  Howard  wilT 
need  a  cooling  tower  to  cool  water  for  sur- 
face condenser  of  250  sq.  ft.  surface,  to  be 
used  in  connection  with  unaflow  engine. 
The  City  County  has  decided  to  purchase  the 
plant  of  the  company  under  a  provision  of 
franchise.  The  proposal  will  be  submitted 
to  the  voters  at  an  election  to  be  held 
April   18. 

OAK,  NEB. — The  capital  stock  of  the 
Meyer  Hydro  Electric  Power  Company  is 
capitalized  at  $100,000  instead  of  $10,000  as 
given  in  the  item  published  in  the  issue  of 
March  18. 

SUTERIOR,  XEB. — The  electric  plant  of 
the  Southern  Nebraska  Power  and  Devel- 
opment Company  was  recently  destroyed  by 
fire. 

WINNEBAGO,  NEB. — A  committee  con- 
sisting of  M.  S.  Manfield,  John  Ashford  and 
O.  E.  Buckley,  has  been  appointed  to  take 
charge  of  the  installation  of  an  electric- 
light  plant. 

FORD,  KAN. — An  election  will  soon  be 
called  to  submit  to  the  voters  the  proposaf 
to  issue  $5,000  in  bonds  for  the  installation 
of  an  electric  distribution  system.  Energy- 
will  be  secured  from  the  Midland  Water, 
Lighting  &  Ice  Comnany  of  Dodge  Citv. 
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HARVEYVILLE,  KAN.— A  franchise  has 
een  granted  to  the  B.  B.  Fegan  Company 
f  Junction  City  to  install  an  electric-light 
lant  in  Harveyville. 

KANSAS  CITY,  KAN.— The  Mayor  and 
ity  Commissioners  have  decided  to  ex- 
>nd  the  electric-lighting  system  into  the 
igldence  section  not  now  served  with  elec- 
•icity.  The  proposal  to  transfer  $20,000 
E  the  earnings  to  the  extension  fund  has 
een  recommended. 

PRESTON,  KAN. — Bonds  to  the  amount 
f  $15,000  have  been  voted  for  the  con- 
duction of  a  municipal  electric-light  plant 
l  Preston. 

ROSEVILLE,  KAN.— The  B.  B.  Tegan 
ompany  of  Junction  City  has  been  granted 

franchise  to  install  an  electric-light  plant 
i  Roseville. 

YATES  CENTER,  KAN.— The  proposal 
>  issue  $70,000  to  establish  a  municipal 
ectric-light  plant  and  water-works  system 
ill  be  submitted  to  the  voters  in  the  near 
lture. 


Southern  States 

MARSHVILLE,  N.  C— The  installation 
:  an  electric-light  plant  and  other  munici- 
il  improvements  are  contemplated  by  the 
ity  Council. 

SPARTANBURG,  S.  C— The  Interbor- 
lgh  Power  Company,  recently  incorpor- 
ted  with  a  capital  stock  of  $100,000, 
•oposes  to  develop  Hill  Shoals  on  Tyger 
iver,  in  Anchor  Township.  It  is  esti- 
ated  that  about  3000  hp.  can  be  de- 
iloped.  A.  M.  Law,  R.  E.  Boggs,  C.  R 
'illard  and  W.  G.  Willard  of  Spartan- 
irg  are  the  incorporators. 
ST.  GEORGE,  S.  C— Bonds  to  the 
nount  of  $5,000  have  been  voted  for  the 
stallation  of  an  electric-lighting  plant. 
ELLAVILLE,  GA. — At  an  election  to  be 
ild  April    10   the   proposal   to  issue   $8,000 

bonds  for  improvements  to  the  muni- 
pal   electric-light   plant   will   be   submitted 

the  voters. 

RINGGOLD,  GA. — Improvements  and  ex- 
isions,  it  is  reported,  will  be  made  to  the 
:al  electric-light  plant.  D.  Ferriss  is  in- 
rested. 

OKEECHOBEE,  FLA. — The  Okeechobee 
e  Company  is  installing  electrical  equip- 
ent  to  light  its  plant  and  is  planning  to 
pply  electricity  for  lighting  the  city  as 
on  as  a  franchise  is  granted. 
ST.    PETERSBURG,   FLA.— Contracts,   it 

reported,  have  been  awarded  by  the  St. 
stersburg  Electric  Light  &  Power  Com- 
ny  for  equipment  which  will  practically 
uble  the  output  of  its  plant.  The  contract 
eludes  a  1500-kw.  turbo-generator  unit 
d  necessary  condensers,  etc.  The  cost  is 
timated  at  $75,000. 

DYERSBURG,  TENN.  —  Improvements 
e  contemplated  to  the  municipal  electric- 
;ht  plant,  including  the  installation  of  a 
aflow  engine,  hot  water  meter,  cold  water 
Jter,  ornamental  lamps  posts,  and  2  miles 

pole   line.      A  number  of  extensions   will 

made  to  the  water-works  system.  S.  R. 
akeman  is  superintendent. 
LAWRENCEBURG,  TENN.— The  entire 
insmission  line  and  local  distribution  sys- 
n  of  the  municipal  electric  system  will  be 
erhauled  this  spring  and  summer.  All 
iterial  has  been  purchased.     E.  P.  Nixon 

superintendent. 

NEWPORT,  TENN. —  Bonds  to  the 
lount  of  $5,000  have  been  voted  for  the 
nstruction  of  an  electric-light  plant. 
A.SHLAND,  ALA. — The  Alabama  Power 
mpany  of  Birmingham  has  purchased  the 
inicipal  electric-light  plant  and  will  sup- 
'  electricity  from  its  plant  at  Lock  12  on 
osa  River,  to  operate  the  local  svstem. 
e  transmission  line  will  be  extended  from 
lladega  to  Ashland. 

rUCKERMAN,  ARK.  —  The  Citizens' 
jht  &  Power  Company  is  contemplating 
s  installation  of  an  electric-light  plant 
Tuckerman. 

3LENMORA,  LA. — Contracts  have  been 
arded  by  the  Town  Council  to  S.  Farm- 
2her  of  Baton  Rouge  and  L.  Levy  of 
lite  Castle  for  the  installation  of  an 
ctric-light  plant  in  Glenmora.  The  cost 
estimated  at  $12,000. 

CROWLEY,  LA.— The  Arcadia  Iron 
)rks,  it  is  reported,  contemplates  the  in- 
llation  of  an  electric  plant  to  supply 
ctricity  for  lamps  and  motors  for  its 
rks. 

flLLE  PLATTE,  LA. — The  Citv  Council 
s  engaged  X.  A.  Kramer  of  Magnolia, 
ss.,  engineer,  to  supervise  the  reconstruc- 
n  of  electric-lighting  system  and  pump- 
;  station.  The  cost  is  estimated  at 
>,000. 

3LACKWELL,  OKLA.  —  The  city  of 
ickwell  is  contemplating  extensive  im- 
•vements  to  the  water  works,  electric- 
tit  and  sewer  systems,  to  cost  about  $60,- 


000.  An  election  will  soon  be  called  to 
submit  to  the  voters  the  proposal  to  issue 
bonds  for  the  work.  It  is  proposed  to  re- 
build the  water  and  light  plant,  including 
the  installation  of  new  boilers  and  gen- 
erating units,  building  of  intake  in  river  and 
the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district. 
The  Benham  Engineering  Company  of 
Oklahoma  City  will  have  charge  of  the  en- 
gineering work. 

BURLINGTON,  TEX. — Plans  are  under 
way  for  the  installation  of  an  electric-light 
plant  in  Burlington.  Equipment,  it  is  under- 
stood, has  been  purchased.  H.  Henderson 
is  reported  interested. 

DONNA,  TEX. — The  installation  of  «.n 
electric-lighting  system  in  Donna  is  re- 
ported to  be  under  consideration. 

HOUSTON,  TEX.  —  Arrangements  have 
practically  been  completed  between  the 
Texas  Avenue  business  men  and  the  Hous- 
ton Lighting  &  Power  Company  for  the  in- 
stallation of  ornamental  lamps  on  that 
thoroughfare. 

LOCKHART,  TEX. — The  Lockhart  Water 
Works,  owned  by  the  Southern  Utilities 
Company  of  San  Antonio,  Tex.,  has  just 
completed  the  installation  of  a  100-kva., 
three-phase  generator,  and  on  March  1  a 
2 4 -hour  service  was  established  in  all  parts 
of  the  city;  the  220-volt,  direct-current 
service,  now  operating  in  the  business  cen- 
ter only,  will  be  discontinued.  A  new  con- 
crete boiler  and  pump  house  for  the  water- 
works system  and  fire  service  pumps  has 
been  built.     Frank  E.  Scovill  is  manager. 

VICTORIA,  TEX. — The  City  Council  has 
engaged  an  engineer  to  prepare  estimates 
of  the  cost  of  a  municipal  electric-light 
plant  and  maintenance  of  same.  The  Coun- 
cil has  also  authorized  the  secretary  to  ad- 
vertise for  bids  for  construction  of  a  new 
fire  alarm  tower. 


Pacific  States 

KEYPORT,  WASH. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
April  29,  for  constructing  two  400-ft.  steel 
towers  at  the  Pacific  Coast  torpedo  station, 
Keyport,  Wash.  Plans  and  specifications 
may  be  obtained  on  application  to  the 
bureau  or  to  the  commandant,  navy  yard, 
Bremerton. 

SEATTLE,  WASH. — Plans  have  been 
completed  by  J.  D.  Ross,  superintendent  of 
lighting,  for  new  lamp  standards  to  be 
erected  in  Pioneer  Place.  The  standards 
will  be  20  ft.  high  mounted  with  four 
lamps. 

SHELTON,  WASH. — The  plant  of  the 
Shelton  Electric  Company  has  been  pur- 
chased by  Charles  A.  Harmony.  The  name 
of  the  company  has  been  changed  to  the 
Shelton  Light  &  Power  Company.  Some 
improvements  and  extensions,  it  is  under- 
stood, will  be  made  by  the  new  owner. 

BAKERSFIELD,  CAL.— The  installation 
of  an  electrolier  street-lighting  system  in 
Bakersfield  is  under  consideration. 

LOS  ANGELES,  CAL. — Permits  have 
been  issued  for  the  construction  of  the  mu- 
nicipal electric  distributing  plant  to  be 
erected  at  St.  John  and  Holly  Streets.  The 
main  building  will  be  three  stories  and  will 
cost  about  $60,000.  Frederick  L.  Roehrig 
is  architect. 

POMONA,  CAL. — Plans  are  being  pre- 
pared for  the  proposed  street-lighting  sys- 
tem in  Lincoln  Park  tract.  The  plans  pro- 
vide for  the  erection  of  115  lamps. 

SAN  FRANCISCO,  CAL. — The  Pacific 
Gas  &  Electric  Company  has  applied  to  the 
State  Railroad  Commission  for  authority  to 
rent  space  in  the  North  Beach  power  house 
of  the  Sierra  &  San  Francisco  Power  Com- 
pany for  the  purpose  of  installing  electrical 
apparatus  in  connection  with  its  transbay 
cables. 

YREKA,  CAL.  —  The  California-Oregon 
Power  Company  has  contracted  with  the 
Yukon  Gold  Company  to  supply  energy  for 
the  dredging  operations  near  Carlville  for 
a  period  of  ten  years.  The  company  is 
preparing  to  extend  its  service  into  Trinity. 
The  transmission  line  will  be  erected  into 
Trinity  by  the  way  of  Lamoine. 

WALLACE,  IDAHO. — An  agreement,  it 
is  reported,  has  been  reached  by  the  repre- 
sentatives of  the  Reindeer-Queen,  Carnev 
Copper  and  the  Carbonate  Hill  Mining- 
Companies  of  Wallace,  whereby  the  Rein- 
deer-Queen Company  will  install  a  power 
plant,  which  will  supply  electrical  energy 
to  the  three  companies.  The  Reindeer- 
Queen  Company  owns  water  rights  on  Wil- 
low Creek  with  Twin  Lakes  serving  as  a 
reservoir.  The  compressor  plants  and  other 
equipment   will    be   operated    by    electricity. 

PROVO,  UTAH. — Application  has  been 
filed  by  John  R.  Stewart  of  Provo  for  1 0 
cu.  ft.  of  water  from  the  North  and  South 
Branches  of  the  North  Fork  Creek  in  Utah 


County.  The  application  states  that  a  dam 
and  pipe  line  and  water  power  plant  will 
be  installed  for  the  purpose  of  supplying 
electricity  for  lamps  and  motors  in  Utah 
and   Wasatch    Counties. 

SALT  LAKE  CITY,  UTAH. — The  State 
Capitol  Commission  is  considering  a  pro- 
posal to  illuminate  the  State  Capitol  Build- 
ing by  the  Hood  lighting  system  ;  also  to  in- 
stall a  new  lighting  system  in  the  capitol 
grounds. 

FLORENCE,  ARIZ.  —  Bonds  to  the 
amount  of  $50,000  have  been  voted  for  con- 
struction of  municipal  electric-light  plant 
and  water-works  system. 

MILES  CITY,  MONT.— Bids  will  be  re- 
ceived by  the  Miles  City  Hospital,  at  the 
office  of  the  Miles  City  Chamber  of  Com- 
merce, until  April  15  for  the  erection  of 
a  hospital  and  power  house  in  Miles  City. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  Chamber  of  Commerce. 

ORGAN,  N.  M. — Phelps,  Dodge  &  Com- 
pany of  New  York,  N.  Y.,  who  recently 
purchased  the  Bennett-Stephenson  and 
other  mines  in  the  Organ  district,  for  a 
consideration  of  $1,500,000,  contemplate 
the  construction  of  an  electric  power  plant 
and  other  improvements. 


Canada 

WINNIPEG,  MAN. — Tenders  will  be  re- 
ceived by  the  chairman  of  board  of  con- 
trol, at  the  office  of  M.  Peterson,  secretary, 
Winnipeg,  until  A.pril  17  for  the  supply  of 
overhead  and  indoor  construction  materials 
for  the  City  Light  and  Power  Department 
for  the  period  of  six  months  from  date  of 
contract.  Specificitions  and  form  of  ten- 
ders, together  with  necessary  information 
may  be  obtained  at  the  office  of  the  City 
Light  and  Power  Department,  54  King 
Street,  Winnipeg. 

FREDERICTON,  N.  B.— Arrangements 
are  being  made  by  the  Fredericton  Gas 
Light  Company  for  extensions  of  its  trans- 
mission lines  to  the  east  side  of  the  St.  John 
River.  The  cost  is  estimated  from  $25,000 
to  $30,000. 

MONTREAL,  QUE. — The  Civic  Invest- 
ment &  Industrial  Company,  recently  incor- 
porated, it  is  understood,  is  to  be  the 
medium  through  an  amalgamation  of  the 
Montreal  Light,  Heat  &  Power  Company  and 
the  Cedar  Rapids  Manufacturing  &  Power 
Company  will  be  effected  in  the  near  future. 
The  company  will  start  with  a  capital  stock 
of  $100,000,  but  has  been  granted  wide 
powers   for   expansion. 

SHERBROOKE,  QUE. — The  appropria- 
tion for  extensions  and  maintenance  of  the 
municipal  electric-light  plant  for  the  year 
1916,  provides  for  new  equipment  and  sup- 
plies as  follows :  For  power  station  in 
city,  Tirril  regulator,  3  kw.  switchboard 
meters,  2  exciter  governors,  $2700 ;  elec- 
tric distributing  system,  poles,  insula- 
tors, lightning  arresters,  wire,  etc.,  $12,000; 
electric  meters  (power  and  light),  $5,950; 
transformers,  $7,500  ;  electric  station  in 
Drop  Off,  recording  switchboard  panel  with 
instruments,  Tirrill  regulator  and  2  ex- 
citer governors,  and  autor  latic  water  level 
recording  instrument,  $3,660  ;  Drop  Off 
transmission  line,  $200  ;  to  complete  clean- 
ing city  plant  tail  race  and  repairs  to  dam 
and  flumes,  $1,000  ;  repairs  to  machinery, 
renewals  of  generators  and  exciter  coils 
and  all  switchboard  and  connection  repairs 
in  city  station,  $3,500  ;  two  sets  of  turbines 
to  replace  old  ones  in  Drop  Off  plant, 
$8,000  ;  repairs  and  renewals  on  pole  line 
for  entire  system,  $10,000  :  power  trans- 
formers, $3,000  ;  light  transformers,  main- 
tenance, etc.,  $1,500  ;  street-lighting  equip- 
ment, including  lamps,  brackets,  wire,  etc., 
$4,800. 

It  is  also  proposed  to  develop  another 
water  power  this  year  on  the  St.  Francis 
River,  17  miles  from  the  city,  where  it  is 
estimated  that  6500  hr>.  can  be  developed 
at  a   cost  of  about   $300,000. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  office,  the 
Panama  Canal,  Washington.  D.  C,  until 
April  20,  for  furnishing  steel  cable,  asbes- 
tos gaskets,  magnesia  pipe  covering,  calcium 
carbide,  galvanized  sheet  steel  or  iron, 
planish  iron,  malleable  iron  castings,  etc., 
under  circular  No.  1029.  Bids  will  also 
be  received  until  April  18  for  furnishing 
steel  pipe,  copper  tubing,  machine  bolts,  pul- 
leys, etc.,  under  circular  No.  1027.  Blanks 
and  general  information  relating  to  these 
circulars  may  be  obtained  at  the  above 
office  or  the  offices  of  the  assistant  pur- 
chasing agents.  24  State  Street,  New  York, 
N.  Y.  ;  614  Whitney-Central  Building,  New 
Orleans.  La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal.  Major  Earl  T.  Brown  is  gen- 
eral purchasing  officer. 
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11  76,81  I  la  BCTRIC  lh  lira  K.  0.  Bullls 
Louisville,  K>  App.  Bled  Sept  2,  191  1. 
For  popping  corn   and   roasting   peanuts. 

1,176,824.  Telegraphic  Typewriting  Syb- 
Tl:-M  ■  P.  Etienne,  St.  Imler,  Switzerland 
\p<     Bled   Aug.    19,    L9I  I.      Page-printing 

raphlc     receivers     and     transm 
(  13  claims ). 

1,176,827.     Clutch    Mechanism    fob  Tbav- 
utes  ;   J.    10.   Guinn,   Springfield, 
Mo.     App.  Bled  July  24,    1915.     Auto 
icallj    reverses  to  prevent    truck  running 
mi   track. 

1,176,829.     Motoh  Controller;  C.  t.   Hen 
derson,  Milwaukee,  Wis.     App.  Bled  Nov 
-'■    1914.      Particularly   designed  for  elec- 
trlc  vehicles. 

1.176,899        Mold    or    Form     fob    Uniting 
Metal    Pieces;    C.    F.    Jacobs,    Chicago, 
111.      App.    filed  July   24,    1915.      For  unit- 
rail    ends. 

•00.  Sanitary  Telephone  Mouth- 
piece; K.  M.  Jenkins,  Italy  Tex.  App 
Bled  Oct.  10,  1914.  Designed  to  take 
the   place   of  the   usual    mouthpiece. 

1,176,925.  Apparatus  fob  Radio  Communi- 
cation; G.  w.  Pickard,  Amesburv,  Mass 
App.  filed  Jan.  16,  1913.  Testing  set 
which   will      function   accurately. 

1,176,927.  Pin  for  Electrical  Work;  M 
C.  Rosenfeld,  Cleveland,  Ohio.  App 
tiled  .Sept.  27,  1912.  Hollow  conical 
structure. 

1.176.941.  Automatic  Switch;  W.  L.  Bliss, 
Niagara  Falls.  X.  y.  App.  filed  March 
-'..  1911.  Non-chattering  construction 
for  coil  lighting  systems. 

1.176.942.  Electric  Terminal  Connection- 
\\ .  L.  Bliss,  Niagara  Falls,  N.  Y.  App 
filed  April  13,  1912.  Protected  from 
corrosive  action  of  the  batteries. 

1.176.943.  Automobile  Tail-Signal 
Switch  ;  F.  Bollinger,  Akron,  Ohio.  App. 
filed  Sept.  24,  1913.  Pedal-operated 
switch. 

1.176.944.  Electrical  Switching  Appar- 
atus ;  10.  W.  Brackett,  Elvria,  Ohio. 
App.  filed  April  3,  1912.  Particularly 
tor    four-party    selected    telephone. 

1,176,960.  Time-Stamp        Construction 

and  System  of  Operation  for  the 
Same  :  C.  I.  Hall,  Chicago.  111.  App.  filed 
Feb.  12,  1912.  Time-stamp  is  actuated 
by  alternating  current. 

1,176,970.  Secondary.  Battery:  J.  O 
Luthy.  San  Antonio,  Tex.  App.  filed 
July  7,  1914.  Constructed  to  take  the 
place  of  ordinary  dry  batteries. 

1.176.9S4.  Electric  Switch  ;  A.  C.  Phil- 
pott,  Bucyrus,  Ohio.  App.  filed  Jan.  s, 
1914.  Successive  movements  of  arma- 
ture throws  switch  in  opposite  direc- 
tions. 

1.177,016.  Switch;    H.    W.    Chenev,    Mil-' 

waukee.  Wis.      App.    filed    Nov.    20,    1909. 

Readily  removable  oil-switch  construc- 
tion. 

1,177,025.  Diaphram  :  J.  H.  Ellis.  Mil- 
waukee, WTis.  App.  filed  April  26,  1911. 
Made  of  sheet  celluloid. 

1.177.043.  Ignition  Apparatus  ;  W.  B.  Mc- 
Laughlin, Brooklyn.  N.  Y.  App.  filed 
Dec.  30.  1913.  Two-pole  spark-plug 
construction. 

1.177.044.  Multiple  Brush  Switch;  J. 
L.  McQuarrie,  Montclair,  N.  J.  App. 
filed  June  8,  1915.  Automatic  and  semi- 
automatic   systems. 


Record  of 
Electrical 

Patents 

Notes  ..ii  I  mi.  .I  Statei  Patent!  issued 
March  18,  1916,  prepared  by  Mitchell 

\     \ll\n,     H     I'ark    How,    New   Yi>rk. 


i on     Tb ins  i 
•  Over    Long    i  iist  lnceb  .    W.   <  >pel, 
Leipzig,    Germany.      App.    Bled    April    24, 
1 9 1  %         Soundbox      has      bee 

1,1,,  ,08  I.  R  Ml. WW        SlON  M.        APPAJ 

.1      ii      Vlandar,    deceased,    Chicago,     in 
\pi.    Bled    March    7,    1910.      tndlcal  is    to 
ions  approach  of  trains. 

082.      Electrical  Cooking    Utensil; 

\     i:      \niis.ii,    New  Fork    City.       App 

in.. i     Ocl       2.     1915.  Particularly     tor 
warming  liquids. 

1,177,119.  Composition  of  Matter  anu 
Process  of  Making  the  Same;  a  ,i 
Llebmann,  New  Fork  City.  App.  Bled 
March  12,  1915.  Mixture  of  carbon, 
copper  and  tungsten  lor  dynamo  brushes, 
et< 

1,177,139.  Perforator  for  Master  Sheets; 
i..  K.  Roberts,  Rutherford,  N.  .J.  App. 
Bled  Nov.  29,  1912.  Perforator  punches 
operated  by  a  common  hammer  (90 
cla  Ims ». 

1,177,180.  Grounding  Device;  wr.  R.  Gar- 
ton,  Brooklyn,  N.  V.  App.  Bled  Nov.  10, 
1913.  Constructed  to  l>e  driven  into  the 
ground 


No.    1,177,336".      Lightning  Arrester 

1,177,211.  Combination  Level  and  Flash- 
light Lamp:  T.  W.  Ridpath,  Kansas 
City,  Mo.  App.  filed  April  26,  1915. 
Special  lamp  and  push-button  arrange- 
ment. 

1,177,241.  Searchlight  for  an  Umbrella 
or  Cane  Handle:  S.  S.  Gay,  Sedro 
Wooley,  Washington.  App.  filed  Nov.  5, 
1915.  Special  lamp  mounting  and  switch 
construction. 

1,177,254.  Electric  Heating  Device  J 
Lawrence,  New  York  City.  App.  filed 
Nov  19t  1915.  stove  with  readily  remov- 
able heating  units. 

1.177.254.  Electric  Heater  ;  J.  Lawrence, 
New  York  City.  App.  filed  Nov.  19,  1915 
Insures  direct  radiation  of  heat  from  the 
plate   which   supports  the   resistance   coil. 

1.177.255.  Water  Heater;  J.  Lawrence 
New  York  City.  App.  filed  Dec.  17,  1915 
Flow  of  heating  current  controlled  bv 
temperature   of   water. 

1,177,260.  Apparatus  for  Electric  Wield- 
ing ;  T.  E.  Murray,  New  York  Citv.  App 
filed  Nov.  17,  1915.  Current  'is  sent 
through  small  fractions  of  the  area 
welded   successively. 

1,177,271.  Telegraph  System-  P  M 
Rainey,  Glen  Ridge,  N.  J.  App.  filed  Dec' 
7,  1914.  Automatic  distribution  of  in- 
coming calls  to  idle  operators. 

1.17  7.307.  Switchboard  Connecting  Cord 
and  the  Like  ;  P.  P.  Craven,  Charlton- 
on-Medlock,  Manchester,  England.  App 
filed  May  7,  1913.  Special  helical  cord 
protector  attached  to   plug. 

1,177.310.  Fuse  Box;  H.  F.  Fisher,  Co- 
lumbus, Ohio.  App.  filed  Jan.  11,  1915. 
Enables    safe    inspection    and    renewal    of 
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cell    is   subjected    to   normal    potential    <n 
the  line. 

1,177,336.   Lightning  Arrester  ;  R    i- 
smi,    Pittsburgh,    Pa.      App     Bled    I  - 
1910.     Long  line  terminal   member  co-op- 
erates with  plurality  of  short  overlapping 
terminals. 

1,177,346.      Coil    Terminal;    J.    i:  Mateer 

Wilkinsburg,  Pa.     App.  Bled   Feb.  7.   1918 

Secured    in    place    prior    to    (       )  (?)    th*- 
coil. 

1,177,349.      Induction    Regulator;    c. 

Mills,  East  McKeesport,  Pa.  App.  filed 
Sept.  28,  1912.  Employs  continuous  op- 
erating motor  but  no  mechanical  clutches. 
1,177,354.  Line  Insulator;  D.  P.  Ransop, 
Woodstock,  Vt.  App.  filed  Aug.  21,  1913. ! 
Attachably  connected  suspension  disks. 

1,177,370.  Electrical  System  for  Auto 
Vehicles;  R.  Varley,  Englewood,  N.  .1 
App.  filed  June  17,  1912.  Variations  in 
voltage  are  minimized — magneto  and; 
generator  system. 

1,177,377.  Railway  Signaling  ;  J.  P. 
Buchanan,  Cleveland,  Ohio.  App.  filed 
Oct.  29,  1913.  Blocks  are  divided  into 
sections. 

1,177,386.  Gas-Lighting  System;  D.  D. 
Corning,  Cedar  Falls,  Iowa.  App.  filed 
March  23,  1915.  Combined  valve  and 
switch. 

1,177,392.  Sheathed-Wire  Terminal;  J.  T. 
H.  Dempster,  Schenectady,  N.  Y.  App. 
filed  Oct.  29,  1912.  Includes  insulating 
material  held  under  pressure. 

1,177,400.  Support  for  Electric  Wires:  R. 
B.  Duran,  Torren,  Mexico.  App.  filed 
Dec.  30,  1912.  Switches  fallen  wire  out 
of  circuit. 

1,177,416.  Electromagnetically  Con- 
trolled Mercury-Vapor  Lamp  and  thb 
Like  :  J.  Jonas,  Baden,  Switzerland.  App. 
filed  Sept.  25,  1914.  For  controlling  large 
arcs. 

1,177,420.  Signaling  Horn  ;  J.  A.  and  E.  L. 
Lannert,  East  Cleveland,  Ohio.  App.  filed 
Jan.  29,  1915.  Has  an  amplifying  cham- 
ber. 

1,177,427.  Electromagnetic  Switch;  R.  H. 
McLain,  Schenectady,  N.  Y.  App.  filed 
May  12,  1911.  Auxiliary  winding  in  in- 
ductive relation  to  the  first  winding. 

1.177.444.  Electric  Meter;  W.  H.  Pratt, 
Lynn,  Mass.  App.  filed  March  18,  1914. 
Of  few  parts  and  easily  assembled. 

1.177.445.  Telephone;  H.  Thompson,  Rail- 
lieboro,  South  Monaghan,  Ontario.  Can- 
ada. App.  filed  July  18,  1914.  Signals 
eavesdropping  on  party  line. 

1,177,448.  Fraud  Preventing  Device;  J.  H. 
Rosko,  Johnstown,  Pa.  App.  filed  July  17, 
1915.  Handcuff  appliance  for  fire  alarm 
devices. 

1,177,485.  Telephone  Signal;  De  Forrest 
Champeon,  Houlton,  Me.  App.  filed  Sept. 
16,  1914.  Detects  listening  in  on  tele- 
phone lines. 

1,177,496.  Ignition  System  for  Hydrocar- 
bon Engines  ;  L.  Davis,  Rich  Hill,  Mo. 
App.  filed  April  26,  1915.  Simplified  wir- 
ing with  single  vibrator. 

1.177.547.  Storage  Battery  ;  A.  H.  Snyder 
and  R.  L.  Buck,  Lancaster  and  Buffalo, 
N.  Y.  App.  filed  July  22,  1914.  Special 
sealing  and  ventilating  means. 

1.177.548.  Rectifier  ;  J.  E.  Southwick,  At- 
lantic, Iowa.  App.  filed  May  27,  1914. 
For  changing  alternating  current  of  mag- 
neto to  direct  current. 

1,177,551.  Electric  Railway  System  ;  J 
B.  Strauss,  Chicago,  111.  App.  filed  March 
30,  1908.  Third-rail  is  energized  only 
upon  passage  of  car. 

14.096  (Reissue).  Automatic  Trunking 
System  ;  E.  A.  Nellinger,  Chicago,  111. 
App.  filed  Feb.  1,  1915.  Original  No. 
1,110,071,  dated  Sept.  8,  1914.  Common 
trunks  are  maintained  in  reserve  "for 
overload"   (61  claims). 
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A.  Lecture  Course  on  Illumination 

THE  notable  lecture  course  held  in  1910  at  Balti- 
more under  the  joint  auspices  of  Johns  Hopkins 
University  and  the  Illuminating  Engineering  Society 
ias  always  stood  as  a  remarkable  achievement  on  the 
part  of  the  society,  and  the  co-operation  of  a  leading 
institution  of  learning  played  an  important  part  in 
shaping  opinion  toward  the  ideals  of  this  young  but 
expanding  national  society.  This  lecture  course,  al- 
;hough  involving  a  tuition  fee,  by  the  prominence  of 
;he  lecturers  and  the  extensive  laboratory  equipment  on 
exhibit,  brought  together  an  unlooked-for  number  of 
subscribers  from  throughout  the  country,  sufficient  to 
neet  the  entire  financial  outlay  for  the  ambitious 
scheme,  and  the  general  results  were  so  satisfactory  as 
;o  have  exceeded  the  expectations  of  those  on  whom  the 
Dlans  rested.  The  two  published  volumes,  containing 
ill  the  lectures,  have  long  been  exhausted,  and  are  still 
n  demand.  In  the  meantime,  the  art  and  science  of 
llumination  has  made  such  progress  that  these  volumes 
>f  five  years  ago  no  longer  cover  the  field.  Dr.  Charles 
P.  Steinmetz,  president  of  the  Illuminating  Engineer- 
ng  Society,  as  was  announced  last  week,  has  decided 
;o  hold  a  second  series  of  similar  lectures  next  Sep- 
;ember,  as  one  of  the  special  features  of  the  tenth  an- 
liversary  of  the  founding  of  the  society. 

The  1910  lecture  course  was  devoted  mainly  to  illumi- 
lation  as  a  science.  Its  aspects  as  an  art  or  as  a  part 
)f  applied  engineering  are  to  be  the  chief  features  of 
;he  1916  course.  There  is  thus  a  distinct  opportunity 
for  the  society  to  make  of  these  lectures  a  remarkable 
:ollection  of  topics  dealing  with  engineering  phases  of 
;he  problem  of  very  great  interest  and  of  widespread 
/alue  to  practising  illuminating  engineers  and  archi- 
:ects,  not  to  mention  the  many  other  fields,  such  as 
ophthalmology,  physics,  chemistry  and  the  like.  To 
nake  such  a  plan  successful,  the  lecturers  must  be  drawn 
from  fields  of  wide  experience ;  and  the  individuals  upon 
whom  will  rest  the  responsibility  of  setting  forth  the 
progress  of  the  art,  because  of  the  rapidly  changing 
nature  of  illumination  practice,  due  to  new  lamps  and 
nethods,  must  needs  be  in  the  most  intimate  touch  with 
;he  whole  field.  Again,  the  physical  arrangements  of 
such  an  affair  assume  proportions  of  much  importance. 

The  whole  plan  is  greatly  strengthened  at  the  outset 
by  the  enthusiastic  support  of  the  provost  of  the  Uni- 
versity of  Pennsylvania  and  a  strong  committee  of  the 
university  staff.  The  society  has  two  capable  commit- 
tees, one  of  administration  and  the  other  on  the  choice 
Df  subjects  and  lecturers.  While  the  personnel  of  the 
lecturers  has  not  yet  been  announced,  it  is  safe  to 
assume  that  it  will  be  composed  of  the  most  prominent 


men  in  the  profession.  The  Illuminating  Engineering 
Society  deserves  much  credit  for  its  progressive  spirit 
back  of  this  important  undertaking,  and  the  University 
of  Pennsylvania  is  to  be  commended  for  its  spirit  of 
co-operation.  For  a  second  time  the  efforts  to  promote 
the  interests  of  this  engineering  society  are  to  be  aided 
by  the  close  co-operation  of  a  leading  institution  of 
learning.  The  interest  of  the  increasingly  large  group 
of  illuminating  engineers  throughout  the  country  will 
center  upon  this  forthcoming  lecture  course  as  one  of 
unique  and  far-reaching  importance. 


Standardizing  Out-of-Door  Substations 

IN  an  article  of  this  issue  a  somewhat  new  outlook  on 
the  construction  of  the  out-of-door  substations  is 
discussed.  The  design  details  refer  to  a  substation 
erected  for  service  with  33,000-volt  and  11,000- volt 
transmission  lines  and  a  2300-volt  distribution  system 
and  represent  one  of  the  most  advanced  pieces  of  recent 
construction  of  this  sort  of  which  we  have  given  a  de- 
scription. As  a  rule  such  stations  have  been  relatively 
small  and  designed  without  reference  to  a  general  pro- 
gram, but  merely  to  meet  existing  conditions.  As  a  re- 
sult when  growth  takes  place  the  operating  company  is 
usually  hampered  by  this  lack  of  foresight.  The  station 
at  Easton,  Pa.,  which  the  author  describes  is  systemat- 
ically planned  with  reference  to  future  expansion  and  in 
such  a  way  as  to  result  in  mechanical  simplicity.  Many 
supports  are  needed,  of  course,  for  the  line  wires  and 
auxiliary  apparatus,  but  they  are  simply  arranged  and 
the  same  scheme  is  carried  throughout  the  installation. 
In  general  the  whole  layout  is  as  orderly  as  will  be  found 
in  a  well-planned  in-door  substation,  with  the  advan- 
tage of  having  plenty  of  space  available  between  con- 
ductors and  complete  freedom  from  the  annoying  diffi- 
culties associated  with  the  entrance  of  many  high-ten- 
sion conductors  into  a  building. 

One  difficulty  with  out-door  substations  planned  on  a 
large  scale  seems  to  be  that  of  metering  arrangements, 
the  design  of  which  for  this  kind  of  service  is  still 
somewhat  tentative.  There  are  plenty  of  air-break 
switches  of  the  horn-gap  type  successfully  employed  in 
out-door  substation  work,  yet  there  is  a  good  deal  of 
room  for  experimentation  here,  and  with  units  as  large 
as  those  employed  in  the  Easton  plant  the  general  em- 
ployment of  oil  switches  is  for  the  present  at  least  wise. 
It  would  be  interesting  to  know  the  cost  per  kilowatt 
of  this  out-door  station  as  compared  with  the  older  type 
in  which  everything  is  elaborately  housed  in  a  station 
building.  As  between  the  relative  costs  of  the  two  ar- 
rangements, the  voltage  and  output  of  the  station  un- 


E  I    El    i  i:  i  <    \  l      W  o  K  L  I) 


Vol..  (17,   No.    16 


itedlj   udl  be  found  to  nave  ■  large  Influence,     In 
mall  substations  the  advantag<  greatlj 

on  the  side  oi  the  on t  door  typo,  ■  condition  winch  prob 
ably  is  modified  aa  the  voltage   and  rating  grov<  bis 
One  Interesting  question  which  mighl  in-  raised  la  the 
possibility  of  ■  compromise  type  In  which  ■  pari  of  the 
structure  is  roofed  over  without  inclosing  walls. 

Mr.  Samuels'  article  shows  admirably  the  value  of 
tematic  design  even  in  so  unconventional  a  thing  as 
an  out-door  substal ion.  The  saving  of  overhead 
charges  by  such  construction  is  a  considerable  item  and 
progress  along  this  line  deserves  to  be  encouraged, 
smcc  at  last  engineers  arc  beginning  to  graduate  from 
the  pressed-brick,  tile  and  concrete  style  of  station.  By 

all  means  lot  the  out -door  suhstat  ion  be  worked  out  to 
its    legitimate    conclusion,    and    its    limitations,    if    such 

there  arc,  be  found  out  by  experience.  It  is  too  good  a 
thing  not  to  he  encouraged,  or  to  he  abandoned  at  the 
first   encounter  with  apparent  difficulties. 


New  Functions  of  the  Engineer 

IN  his  investigation  of  the  characteristics  that  go  into 
the  making  of  successful  engineers  which  Prof. 
C.  R.  Mann  is  conducting  for  the  Carnegie  Foundation 
for  the  Advancement  of  Teaching,  emphasis  has  been 
given  to  a  group  of  factors  which  influence  the  advance 
of  the  engineer  and  which  are  quite  apart  from  tech- 
nical knowledge.  One  factor  in  the  engineer's  relation 
to  his  work  which  is  emphasized  by  many  practising 
engineers  is  what  may  be  called  the  integrating  func- 
tion— organizing  ability. 

Organizing  ability  is  being  demanded  more  and  more 
from  the  electrical  engineer.  He  is  now  participating 
largely  in  the  directing  of  human  affairs.  In  the  large 
groups  of  men  employed  by  operating,  manufacturing 
and  construction  companies  the  individuals  have  to  be 
functioned  and  co-ordinated  to  a  common  end.  As  these 
groups  grow  larger  these  individual  duties  become  more 
and  more  diverse.  Moreover,  the  different  groups  in  the 
industry  are  being  specialized  so  that  organizing  powers 
are  needed  to  keep  their  interests  bound  together.  This 
is  a  new  phase  of  the  engineer's  work.  Where  once  his 
attention  was  confined  to  the  forces  and  materials  of 
nature,  now  it  comprises  as  well  the  actions  and  char- 
acteristics of  human  nature.  Organizing  involves  two 
processes — dividing  and  recombining — analysis  and 
synthesis.  The  first  process  has  been  successfully  car- 
ried out  by  the  engineer,  not  only  in  his  own  industry 
but  throughout  the  whole  economic  world.  Solely  as  a 
result  of  his  efforts  have  men  been  functioned.  By  his 
engines  and  apparatus  has  the  division  of  labor  been 
produced.  The  individual  is  no  longer  a  Jack-of-all 
trades ;  he  is  a  specialist,  and  as  with  the  human  unit 
so  also  with  the  geographical.  Each  community  is  a 
specialist ;  railroads  have  allowed  districts  to  concen- 
trate on  the  industries  to  which  they  are  best  suited. 
The  functioning  of  men  and  of  groups  has  made  every- 
one dependent  on  one  another.  These  tremendous  ef- 
fects on  industry  were  not  the  engineer's  deliberate  ob- 
ject in  first  devising  his  machines.     But  having  uncon- 


i  iou  Ij  carried  oul  the  first  step  in  organizing  it  now 
behooves  him  to  perform  consciously  the  second  step: 
the  functioned  units  have  to  be  coordinated.  Having 
imposed  differentiation  on  industry,  the  perils  as  well 
as  the  benefits  must  be  realized.  So  far  industrial 
output  has  been  greatly  increased;  the  danger  is  in  lim- 
iting the  creative  output.  The  engineer  must  now  con- 
fer  the  process  of  integration,  otherwise  creative  powers 
will  be  stultified.  This  process  means  handling  human 
machinery  and  it  involves  an  observation  of  men  and  a 
knowledge  of  motives.  In  this  realm  new  laws  apply. 
Men  are  not  made  as  duplicate  and  interchangeable 
units.  Their  characteristics  vary  widely.  Formulas 
are  lacking  and  a  study  has  to  be  made  of  individuals. 

In  his  power  stations  and  in  his  manufacturing 
plants,  the  electrical  engineer  and  the  electrical  super- 
intendent have  two  sets  of  mechanisms  to  deal  with — 
the  human  and  the  inanimate.  In  an  apparatus  each 
wire  and  part  has  its  duty  predetermined  with  an  exact 
knowledge  as  to  how  it  will  operate.  Not  so  in  an  or- 
ganization. There  the  structure  is  biological  and  the 
functions  can  at  best  be  arranged  only  proximately.  Al- 
lowance must  be  left  for  the  creative  powers  of  the 
men  filling  the  positions.  Their  duties  cannot  be 
squared  off  into  rigid  compartments;  elasticity  must  be 
given.  That  men  as  well  as  machines  and  materials 
demand  attention  is  not  a  new  thought,  but  that  this  in- 
tegrating function  of  the  engineer  has  a  broader  mean- 
ing should  not  be  overlooked. 


The  Making  of  Cable  Joints 

CENTRAL  station  engineers  have  finally  learned  by 
experience  that  the  weakest  part  of  a  cable  is  at 
the  joint  and  that  in  high-tension  work  the  strains  at 
these  points  are  the  most  serious  things  with  which  the 
operator  has  to  contend.  In  the  first  place,  it  is  not 
easy  to  make  a  joint  in  a  high-tension  cable  so  as  not 
absolutely  to  weaken  the  normal  insulation.  Besides, 
the  electrical  stresses  which  develop  at  a  joint,  as  they 
do  about  any  other  region  of  discontinuity  in  the  sys- 
tem, add  largely  to  the  fundamental  difficulty.  Mr. 
Torchio  gives  in  another  column  the  result  of  some  in- 
teresting and  valuable  experience  obtained  in  the  serv- 
ice of  the  New  York  Edison  Company,  in  the  making  of 
high-tension  joints  in  cables  used  up  to  25,000  volts. 
Broadly,  the  jointing  of  a  cable  means  opening  up  the 
ends,  uniting  the  conductors  and  then,  as  well  as  may 
be,  replacing  the  normal  insulation  of  the  cable,  which 
once  broken  can  never  again  be  really  made  continuous, 
by  suitable  insulating  additions.  The  general  process 
has  been  to  use  insulating  tapes,  or  sleeves  filled  with 
some  hard  insulating  compound,  and  these  have  worked 
well  up  to  moderate  voltages.  With  high  pressures  such 
as  are  here  considered,  trouble  has  been  frequent.  The 
difficulty  found  with  all  paraffine  compounds,  solid  when 
cold,  was  that  they  shrunk  in  cooling,  leaving  cavities 
which  became  points  of  extra  stress.  The  heavy  insu- 
lating compounds  if  of  high  melting  point  do  not  fill 
properly  into  the  crevices  and  are  liable  to  develop 
cracks  leading  to  ultimate  break-down.     A  suitable  in- 
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sulating  material  must  fill  its  space  wholly  without 
chance  of  mechanical  cracks  and  be  confined  enough  if 
moderately  fluid  not  to  ooze  away  from  the  conductors, 
thereby  leaving  a  dangerous  gap.  The  final  scheme 
worked  out  is  both  ingenious  and  effective.  The  details 
of  the  operation  show  many  refinements  which  have 
been  the  result  of  experience,  and  the  oil-filled  splices 
seem  to  stand  up  admirably  under  24,000  volts  for  long- 
continued  use  when  other  types  of  joint  had  rather  too 
frequently  failed.  Moreover,  a  well-made  joint  of  this 
kind  has  been  able  to  withstand  almost  indefinitely  in 
the  laboratory  a  50,000-volt  test,  which  speaks  well  for 
the  effectiveness  of  the  methods  employed. 


Take  the  following  table  as  an  illustration  of  how  il- 
logical our  present  method  of  regulating  upon  complaint 
has  become: 


Constructive  Regulation 

IN  one  of  its  early  cases  the  California  Commission 
said  in  effect  that  the  duty  of  a  public  service  com- 
mission was  to  regulate  so  that  no  regulation  would  be 
necessary.  In  going  over  reports,  decisions,  orders  and 
opinions  of  state  commissions  which  now  fill  a  good- 
sized  room,  we  have  searched  in  vain  for  a  single  de- 
cision that  indicated  promise  in  this  direction.  Many 
of  the  decisions  show  painstaking  effort  and  a  spirit  of 
fairness,  some  show  the  cleverness  of  a  "David  Harum" 
horse  trade,  a  few  have  been  bitter  and  unfair,  but  all 
indicate  evidence  of  eleventh-hour  haste  to  get  the  par- 
ticular order  finished  and  signed,  and  the  case  put  upon 
the  shelf,  or  into  the  annual  report  as  a  final  finished 
product.  No  effort  has  been  made  anywhere  to  lay  down 
principles,  or  to  establish  theories  which  would  encour- 
age the  utilities  themselves  to  push  ahead  and  make 
rate  and  other  adjustments  on  their  own  initiative,  sure 
of  the  fact  that  such  enterprise  will  be  considered  and 
recorded  by  the  commission. 

It  is  safe  to  say  that  most  of  the  commissions  con- 
sider that  their  rate-making  is  based  upon  valuations, 
thereby  adopting  the  cumbersome  and  on  the  whole 
stupid  expedient  which  the  fourteenth  amendment 
forces  upon  the  helpless  federal  courts.  But  the  fact 
is  that  what  the  commissions  actually  do  is  to  hope  or 
guess  that  at  10  per  cent  reduction  in  operating  revenue 
spread  out  in  rate  reductions  will  not  seriously  affect 
the  company.  Such  methods  while  not  scientific  may  be 
harmless.  But  lean  years  or  some  striking  increase  in 
lamp  efficiency  may  turn  this  kind  of  guessing  on  the 
part  of  commissions  into  dangerous  meddling,  and  it  is 
time  to  put  into  commission  rate-making  some  serious 
constructive  thought  and  the  opportunity  for  active  co- 
operation on  the  part  of  the  public  utility  companies. 


Corporate    Fair  Return,   Return 
Income         Per  cent      Allowed 
8  $8,000 

8  9,000 

9  9,500 


$10,000 
10,000 
10,000 


Rate 

Reduction 
$2,000 
1,000 
500 


Value  of 
Plant 
First     year. .$100,000 
Second    year.   100,000 
Third    year.  .    100,000 

Let  us  assume  that  in  a  commission  rate  case  a  rate- 
making  value  of  $100,000  is  found,  that  8  per  cent  is  de- 
cided upon  as  a  fair  return  and  that  the  commission 
finds  an  income  for  corporate  purposes  of  $10,000 — of 
course  rates  would  be  ordered  reduced  by  $2,000.  Bui 
suppose  the  company  was  energetic  and  by  increasing 
its  efficiency  reduced  its  operating  expenses  and  broad- 
ened its  business  so  that  at  the  end  of  the  next  year  its 
income  for  corporate  purposes  is  again  $10,000 — as- 
signing the  same  investment  to  simplify  the  problem. 
A  fair  commission  would  say,  we  are  sure — although 
none  has  done  so  yet — that  at  the  end  of  such  a  suc- 
cessful year,  the  company  deserved  a  higher  return  and 
would  allow  9  per  cent,  dividing  the  results  of  such  en- 
terprise between  the  consumers  and  the  company  and 
making  a  new  reduction  in  rates  of  $1,000.  Assume 
that  this  was  repeated  the  third  year,  a  fair  commission 
might  even  allow  9V2  per  cent  return  and  give  the  con- 
sumers an  additional  $500  rate  reduction.  This  would 
be  fair  to  all  and  would  encourage  the  company  to  a 
maximum  effort  until  a  stable  rate  were  reached.  This 
is  in  reality  the  effect  of  such  profit-sharing  plans  as 
the  Boston  sliding  scale  gas  rate.  Now,  if  we  assume 
that  the  company  itself  had  made  the  first  and  second 
reduction  as  voluntary  reductions  and  the  commissions 
were  regulating  for  the  first  time  in  the  third  year, 
under  the  present  principles  adopted  by  the  commis- 
sions, no  credit  would  be  given  to  the  company  for  its 
own  reductions,  and  a  $2,000  cut  in  the  rates  would  be 
made.  Whereas  had  the  company  refrained  from  mak- 
ing voluntary  cuts  and  not  been  efficient  and  enterpris- 
ing, the  commission  cut  in  regulating  would  have  taken 
only  the  first  step  as  shown  above  and  left  rates  higher 
than  when  the  complaint  was  made  in  the  third  year. 

It  is  evident  that  commission  regulation  carried  out 
as  in  the  past  does  not  foster  the  voluntary  reduction 
of  rates  by  the  public  utility  company.  The  companies 
are  in  the  position  of  waiting  to  see  what  happens  be- 
fore taking  the  initiative.  Unless  this  broad  condition 
is  remedied  by  constructive  regulation  the  public  will 
not  receive  the  advantage  of  advances  in  the  art  nor 
the  public  utility  the  new  capital  necessary  for  im- 
provements and  extensions  and  a  just  return  for  initi- 
ative and  enterprise  in  management. 


NEXT  week's  Electrical  World—  The  Coming  Issues  chandising  will  offer  suggestions  for 
the  fourth  issue  for  April  —  will  niniuiuiHinitifffiiimmiuiiiH 
be  the  commercial  number  of  the  month.  A 
leading  article  on  the  interesting  development  of  the 
electric-range  load  by  the  central  stations  of  the  far 
West  will  present  the  observations  on  electric-cooking 
rates  and  selling  plans  made  by  a  staff  member  during 
visits  the  first  part  of  this  month  to  the  principal  Pacific 
Coast  Cities — from  the  Mexican  border  to  the  Canadian 
line.     Timely    sales   hints   on   electrical-appliance   mer- 


spring  business  to  the  dealer  and  central- 
station  man,  and  there  will  be  articles  of  direct  interest 
and  usefulness  to  the  electrical  contractor,  the  jobber, 
and  the  manufacturer,  besides  the  usual  departments 
for  engineering  readers.  In  the  issue  of  the  following 
week  some  interesting  aspects  of  water  powers  will  be 
discussed  and  an  illustrated  article  on  a  school  for 
central-station  employees  will  also  be  given.  The  May  6 
issue  will  be  the  public-relations  number  of  that  month. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tiona  and  M<<  tings 
of  Electrical  Associa- 
tions   and    Societies 


"Wire-Your-Home  Month"  Closes 

its  Prom  V.nious  Cities  for  Early  Wnks  ol  Campaign  In 
dicate  Success  of  Movement 

"Wire  Vour-Home  Month,"  the  national  house-wiring 
campaign  inaugurated  by  the  Society  for  Electrical  De- 
velopment, which  started  on  March  i">,  closed  to-day. 
As  has  hron  stated  before,  the  demand  tor  co-operative 
materia]  tor  advertising  and  educative  purposes  has 
been  enormous  and  has  in  a  number  of  instances  ex- 
ceeded  whal  at  tin-  beginning  was  thoughl  t<»  be  a  very 
liberal  supply. 

No1  only  has  the  Society  tor  Electrical  Development, 
the  sponsor  for  the  movement,  been  swamped  with  re- 
quests for  booklets  and  other  material,  but  the  National 
Electric  Light  Association,  which  has  been  co-operating 
with  the  society,  and  has  furnished  in  the  neighbor- 
hood of  150,000  of  its  house-wiring  booklets,  was 
obliged  to  refuse  further  orders.  The  manufacturers, 
particularly  the  electric  lamp  manufacturers,  have 
made  every  effort  to  supply  all  requests  for  advertising 
material,  and  it  is  stated  they  have  found  the  present 
compaign  to  have  required  more  of  this  advertising 
matter  than  any  previous  campaign. 

One  of  the  brightest  features  of  the  movement  prob- 
ably is  the  co-operation  which  is  taking  place  in  almost 
every  community  where  the  campaign  has  been  under- 
taken between  the  local  contractor  and  the  central  sta- 
tion. Enthusiastic  comments  on  this  score  are  being 
received  from  every  corner  of  the  country  and  as  a 
result  of  this  co-operation  it  is  anticipated  that  the 
final  figures  of  the  month  if  compiled  will  be  found  to 
far  outnumber  even  the  most  enthusiastic  expectations 
of  those  responsible  for  the  movement. 

While  the  campaign  closes  to-day,  results  for  some 
of  the  early  weeks  have  been  received  and  would  serve 
as  an  indication  of  the  further  success  of  the  campaign. 

Up  to  the  first  of  April,  which  was  practically  the 
first  half  of  the  campaign,  150  homes  were  wired  in 
Springfield,  Mo.  The  first  two  weeks  of  the  campaign 
in  Stockton,  Cal.,  resulted  in  securing  forty-seven  con- 
tracts through  the  combined  efforts  of  the  local  central 
station  and  contractors.  It  has  been  estimated  that 
more  than  100  contracts  will  have  been  secured  here 
before  the  close  of  the  campaign. 

During  the  week  ended  March  25,  the  campaign  in 
Louisville,  which  is  conducted  by  the  local  contractors 
and  the  Louisville  Gas  &  Electric  Company  in  co-opera- 
tion, broke  all  records  for  securing  house-wiring  con- 
tracts in  that  city.  The  city's  building  department  is- 
sued a  total  of  162  wiring  permits  during  the  week. 
Besides  what  the  contractors  signed  up,  the  commercial 
department  of  the  lighting  company  in  the  next  week 
contracted  for  wiring  107  already-built  houses,  which 
is  more  than  this  company  ever  before  signed  up  in 
this  class  of  business  in  any  one  week. 

The  Public  Service  Electric  Company,  which  supplies 
electric  light  and  power  service  throughout  the  State 
of  New  Jersey,  reported  that  during  the  first  two  weeks 
of  the  campaign  some  300  contracts  had  been  secured. 
This,  it  is  understood,  is  many  times  greater  than  the 
average. 

During  the  last  week  in  April  the  Minneapolis  Gen- 
eral Electric   Company  took  orders  for  wiring   forty- 


live  already-built  houses.  In  Ottumwa,  Iowa,  the  first 
two  weeks  of  the  campaign  resulted  in  securing  thirty- 
two  contracts  through  the  combined  efforts  of  the  local 
wiring  contractors  and  the  company.  It  is  believed  that 
when  the  month  is  over  all  previous  wiring  records  for 
this  community  will  have  been  broken. 

The  United  Electric  Light  &  Power  Company,  which 
supplies  the  upper  part  of  New  York  City,  reported 
that  while  the  present  contracts  were  merely  an  aver- 
age number,  a  much  greater  number  of  contracts  were 
about  to  be  signed  and  that  the  indications  are  that  the 
effects  of  the  month  would  be  very  beneficial.  In  this 
connection  it  was  pointed  out  that  the  company  was 
probably  acting  under  a  handicap  since  the  lowest  wir- 
ing contract  it  could  secure  would  be  in  the  neighbor- 
hood of  $200.  For  that  reason  the  campaign  of  "Wire- 
Your-Home  Month"  would  not  produce  the  same  start- 
ling effects  in  that  territory  that  it  would  in  other 
places  where  the  contract  meant  the  wiring  of  but  a 
few  rooms. 

Forty-eight  contracts  for  wiring  already-built  houses 
were  secured  during  the  first  week  of  the  campaign  in 
Little  Rock,  Ark.  In  Brooklyn,  N.  Y.,  more  than  200 
contracts  were  secured  in  the  first  three  weeks  of  the 
movement.  The  prices  in  Brooklyn  during  the  month 
were  reduced  15  per  cent. 

The  Harrisburg  Company  and  contractors  set  out  to 
secure  250  contracts  during  "Wire-Your-Home  Month" 
and  on  Wednesday  of  this  week  reports  from  the  Har- 
risburg Light  &  Power  Company  stated  that  in  all 
probabilities  the  actual  number  would  be  much  greater 
than  the  bogie  set. 


Valuation  Conference  of  the  N.  E.  L.  A. 

A  conference  on  valuation  brought  together  repre- 
sentatives of  Class  A  membership  of  the  National  Elec- 
tric Light  Association  at  the  Engineering  Societies 
Building,  New  York  City,  on  April  10  and  11.  The 
conference  was  called  by  President  E.  W.  Lloyd,  fol- 
lowing out  a  plan  suggested  in  the  meeting  of  Feb.  16 
and  17  of  the  public  policy  committee. 

Expressions  of  opinion  were  sought  from  member 
companies  concerning  the  desirability  of  establishing 
more  uniformity  of  method  in  making  inventories  and 
appraisals  and  in  getting  a  consensus  of  opinion  within 
the  industry  on  the  possibilty  of  standardizing  valua- 
tion terminology.  Discussion  developed  on  the  follow- 
ing subjects:  "Desirability  of  Uniformity  of  Methods 
and  Definition  of  Terms  in  Valuation  Matters,"  "Actual 
Cost  Versus  Estimated  Reproduction  Cost  in  Determi- 
nation of  Fair  Value,"  "Differing  Methods  of  Taking 
Inventories  Depending  on  Use,"  "Continuous  Inven- 
tories— Shall  They  Be  Maintained,  and  If  So,  How?" 
"Differing  Methods  of  Appraising  Inventories — How 
and  to  What  Extent  Shall  Overheads  Be  Included  in 
Unit  Prices?"  "Depreciation,"  and  "Going  Value  as  an 
Element  of  Fair  Value." 

It  was  emphasized  in  the  conference  that  much  con- 
fusion exists  in  the  minds  of  the  public  utilities,  the 
valuation  experts  and  the  commissions  as  to  the  terms 
to  be  used  in  valuation  proceedings  and  the  general 
methods  of  arriving  at  the  physical  valuation  of  a  plant. 
It  was  the  sense  of  the  meeting  that  the  association 


^PRIL  15,  1916 


ELECTRICAL     WORLD 


861 


tppoint  a  committee  which  would  take  up  the  question 
if  terminology  and  co-operation  with  other  public  utility 
issociations  to  bring  about  a  more  uniform  understand- 
ng  of  the  problems  involved  and  to  arrive  at  a  standard 
erminology  which  would  be  accepted  as  a  basis  for 
raluation  discussion  in  all  cases  before  commissions 
,nd  courts. 


Pacific  Gas  Stock  Dividend  Refused 

California    Railroad    Commission    Declines    to   Permit   Common 
Stock  Issue  to  Refund  Sinking  Fund  Payments 

The  California  Railroad  Commission  has  refused  au- 
hority  to  the  Pacific  Gas  &  Electric  Company  to  issue 
1,021,100  par  value  of  its  common  stock  as  a  stock 
ividend  of  3  per  cent  on  its  common  stock  to  refund 
he  sinking  fund  payments  made  for  part  of  1915  and 
11  of  1916. 

In  denying  the  application  the  commission  advised 
he  company  that  unless  it  adopts  a  policy  of  conserving 
is  revenues  and  assets  the  commission  will  inaugurate 
n  investigation  of  its  affairs.  It  calls  attention  to  the 
act  that  the  company  in  marketing  its  new  6  per  cent 
referred  stock  called  special  attention  to  the  fact  that 
lie  issue  of  this  stock  was  approved  by  the  commission 
nd  says,  "This  company  should  not  adopt  a  policy  that 
annot  fail  to  impair  the  position  of  these  investors." 

In  connection  with  an  appraisal  of  the  property  filed 
y  the  company,  the  commission  says  in  its  decision 
mt,  while  it  disclaims  any  attempt  at  ultimate  finding 
f  values,  it  holds  that  on  the  company's  own  showing 
le  appraisal  would  not  exceed  $79,623,073  against  the 
anpany's  claim  of  $98,837,490,  without  allowance  for 
ranchises  and  water  rights  and  without  deduction  for 
epreciation.  The  company  is  admonished  to  invest 
l  plant  a  reasonable  part  of  its  net  earnings  until  such 
me  as  its  assets  bear  a  better  relationship  to  cap- 
alization. 

Citing  the  disparity  between  the  assets  of  the  com- 
any  and  its  outstanding  bonds  and  preferred  stock  as 
le  of  the  reasons  for  denying  the  company  the  right  to 
isue  more  common  stock  at  this  time,  the  commission 
Dinted  out  several  changes  which  it  said  should  be 
lected  in  the  accounting  system.  Among  them  it 
ivised  taking  the  sinking  funds  out  of  the  surplus  ac- 
)unt  and  making  better  provision  for  depreciation, 
i  the  absence  of  an  agreement  on  the  part  of  the  com- 
any  to  make  these  changes,  it  is  recommended  that  the 
)mmission  take  immediate  steps  to  compel  the  company 
)  introduce  a  proper  depreciation  reserve  out  of  its 
icome  or  surplus. 

In  referring  to  the  danger  of  impairing  the  position 
f  those  who  have  invested  in  the  company's  preferred 
;ock,  the  ruling  goes  on  to  say  that  the  condition  "is 
mphasized  by  the  evidence  and  the  practical  admission 
f  the  company  that  its  depreciation  reserves  have  been 
ladequate.  At  the  time  when  it  is  clear  that  revenues 
lould  be  conserved  against  this  depreciation  and  to 
uild  up  assets  it  is  proposed  to  distribute  these  reve- 
ues  to  the  holders  of  the  common  stock." 


executive  Committee  of  Commercial  Section 

N.  E.  L.  A.  Meets  in  Chicago 

Contrary  to  its  usual  practice  of  holding  regular  meet- 
lgs  in  New  York  the  executive  committee  of  the  com- 
lercial  section  of  the  National  Electric  Light  Associa- 
on  met  in  Chicago  on  Saturday,  April  8,  so  that  the 
>mmittee  could  view  convention  arrangements  at  close 
uige.    Most  of  the  forenoon  session  was  given  over  to 


discussion  of  committee  reports,  the  final  assignment  of 
report  work  for  the  convention  and  other  convention 
business. 

At  the  afternoon  session  E.  W.  Lloyd,  president  of 
the  National  Electric  Light  Association,  spoke  on  conven- 
tion arrangements.  The  feature  of  the  afternoon  ses- 
sion was  a  talk  on  lighting  by  W.  A.  Durgin  of  the 
Commonwealth  Edison  Company.  Among  other  things 
the  speaker  intimated  that  even  people  in  the  electrical 
business  do  not  always  know  what  does  constitute  good 
lighting.  The  talk  was  non-technical  in  character,  and 
with  the  aid  of  apparatus  for  demonstrating  purposes. 


N.  E.  L.  A.  CONVENTION   HEADQUARTERS  IN   CHICAGO 

Mr.  Durgin  showed  the  committee  members  that,  not- 
withstanding the  rapid  strides  made  in  lighting  within 
the  past  few  years,  there  is  still  abundant  opportunity 
for  educational  and  sales  work  in  this  field. 


Monument   to    Government 
Inefficiency 

Erection  of  $5,000,000  Steam  Station  at  Tonawanda  Necessary 
Because  No  More  Niagara  Power  is  Available 

Charles  R.  Huntley,  president  of  the  Buffalo  (N.  Y.) 
General  Electric  Company,  told  the  Public  Service  Com- 
mission at  Albany  on  April  4  that  his  company  had 
already  started  work  on  the  huge  steam  plant  in  the 
town  of  Tonawanda,  which  the  company  will  have  to 
erect  because  it  can  obtain  no  more  Niagara  power  for 
its  growing  business.  Four  hundred  men  are  already 
employed  in  laying  foundations  and  other  preliminary 
work  in  which  the  company  has  already  expended  some 
$260,000.  Within  the  next  twelve  months,  Mr.  Huntley 
said,  the  company  will  expend  on  account  of  this  plant 
nearly  $5,000,000.  The  company  has  applied  to  the 
commission  for  approval  of  an  issue  of  $3,625,000  se- 
curities with  which  to  meet  these  expenditures  in  part. 

Mr.  Huntley  told  the  commission  that  the  steel  and 
boilers  and  engines  for  the  new  plant  had  already  been 
contracted  for.  He  said  that  it  was  fortunate  that  this 
had  been  done,  as  prices  for  these  items  had  risen  so 
in  the  last  few  months  that  he  had  been  offered  a  bonus 
of  $80,000  for  his  contract  for  engines  and  boilers  alone. 
The  steel,  which  he  had  purchased  around  $74  a  ton,- 
was  now  selling  at  from  $88  to  $92,  with  no  assurances 
that  it  could  be  delivered  at  any  price. 

The  commission  heard  the  explanation  of  the  various 
cost  items  and  reserved  decision  on  the  security  issue. 
Judge  Kenefick,  for  the  Buffalo  General  Electric  Com- 
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pany,  told  ti><-  commission  he  would  Institute  another 
proceeding  for  tin-  approval  bj   the  commission  of  the 
franchise  for  tin-  new  plant  secured  last  month  from  the 
>,  n  Board  of  Tonawanda. 


Transportation  Arrangements  For  N.  E.  L.  A. 

Convention 

rhe  committee  <>n  transportation  to  the  annual  con 
mention  in  Chicago  during  the  week  of  May  22  of  the 
National   Electric   Light   Association,  of  which  (i.   A. 
Freeman   of   the  Commonwealth    Bdison   Company   of 
Chicago  is  chairman,  has  laid  out  a  schedule  for  special 

trains  as  given  below. 

"Red  special:"    This  tram  will  he  under  the  personal 

direction   of   Kay    D.   Lillibridge,    in    Broadway,   New 

York  City,  and  will  leave  New  York  City   (Grand  Ceil 
tral   Terminal)   on  Sunday.   May  21,  at    L2.60   P.  M., 

stopping  at  Albany,  Schenectady,  I'tica,  Syracuse, 
Rochester,  Buffalo  and  Cleveland,  and  will  arrive  at  the 
La  Salle  street  station  in  Chicago  at  11.50  on  Monday 
morning,  May  22.  Boston  cars  connecting  with  this 
special  at  Albany  will  leave  Boston  at  10  A.  M.  Sunday, 
stopping  at  Worcester,  Springfield  and  Pittsfield,  Mass. 

"Pink  special:"  This  train  will  be  under  the  personal 
direction  of  J.  C.  McQuiston,  East  Pittsburgh,  Pa.,  and 
will  leave  New  York  City  (Pennsylvania  Terminal)  on 
Sunday,  May  21,  at  11.06  A.  M.,  stopping  at  Newark, 
Elizabeth,  Trenton,  Philadelphia,  Harrisburgh,  Altoona 
and  Pittsburgh,  and  will  arrive  at  the  Union  Station, 
Chicago,  at  10  A.  M.,  Monday,  May  22.  Connecting  with 
this  train  at  Harrisburg  is  a  train  leaving  Washington 
at  11.45  A.  M.,  Sunday,  stopping  at  Baltimore. 

"Purple  special:"  This  train  will  be  under  the  per- 
sonal direction  of  Ell  C.  Bennett,  Syndicate  Trust 
Building,  St.  Louis,  Mo.,  and  will  leave  the  Union  Sta- 
tion in  St.  Louis,  via  the  Chicago  &  Alton  Railroad,  at 
9  A.  M.,  Monday,  May  22,  arriving  in  Chicago  at 
4.45  P.  M. 

The  committee  announces  that  practically  all  the 
various  railroad  associations  throughout  the  country 
nave  authorized  reduced  fares,  but  only  on  round-trip 
tickets.  Requests  for  detailed  information  and  accom- 
modations should  be  addressed  to  the  members  of  the 
transportation  committee  in  charge  of  the  territory 
from  which  one  would  start.  The  members  of  the  trans- 
portation committee  and  the  points  of  starting  which 
they  cover  are  as  follows: 

Ray  D.  Lillibridge,  111  Broadway,  New  York  City:  State 
of  New  York,  south  of  but  not  including  Albany  and  in- 
cluding Greater  New  York  and  New  Jersey  south  to  and 
including  Newark.  F.  H.  Gale,  General  Electric  Company, 
Schenectady,  N.  Y.:  That  portion  of  New  York  State  from 
and  including  Albany  up  to  and  including  Buffalo.  C.  B. 
Burleigh,  General  Electric  Company,  Boston,  Mass.:  New 
England  States. 

A.  H.  Manwaring,  Philadelphia  Electric  Company,  Phila- 
delphia, Pa.:  New  Jersey,  south  of  Newark;  Pennsylvania, 
west  to  and  including  Altoona  and  Virginia,  Maryland, 
Delaware,  District  of  Columbia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  Alabama,  Tennessee,  Kentucky, 
Louisiana,  Mississippi  and  Texas.  J.  C.  McQuiston,  West- 
inghouse  Electric  &  Manufacturing  Company,  Pittsburgh: 
Pennsylvania,  west  of  but  not  including  Altoona;  that  por- 
tion of  Ohio  lying  south  of  and  including  the  main  line  of 
the  Pennsylvania  Railroad  and  West  Virginia. 

H.  N.  Sibbald,  National  Quality  Lamp  Division  of  the 
General  Electric  Company,  Nela  Park,  Cleveland,  Ohio: 
Indiana,  northwestern  part  of  Pennsylvania  and  Ohio,  north 
of  but  not  including  the  main  line  of  the  Pittsburgh,  Fort 
Wayne  &  Chicago  Railway  (Pennsylvania  Lines).  A.  A. 
Gray,  Electrical  Review  &  Western  Electrician,  608  South 
Dearborn  Street,  Chicago,  111.:  City  of  Chicago,  Michigan 
and  that  portion  of  Illinois  north  of  a  line  drawn  from  Bur- 
lington, Iowa,  through  Peoria  and  Bloomington,  111.,  directly 
east  of  the  state  line,  Minnesota,  that  portion  of  Wisconsin, 


mi    and    north    <>i    line    drawn    from    St.    Paul    to    Green 
u  i 

Bennett,  Syndicate  Trust  Building,  St.  Loui  .  Mo  i 
(  ity  of  St,  Louis  and  that  portion  of  Illinois  smith  of  Peoria 
and  Bloomington,    C.  F\  Parley.  Kansas  City  Light  &  Power 

Company,  Kansas  City,  M<>.:  < " i ty  of  Kansas  City,  Kansas, 
Oklanoma    and    Ail. an   as    and    Missouri    with    the    exception 

of  the  City  of  St.  Louis.  A.  P.  Traver,  Denver  Gas  & 
Electric  Light  Company,  Denver,  Col.:  Colorado,  New 
Mexico,  Nebraska  and  Iowa.     \.  a.  Dion,  Ottawa  Electric 

Company,    Ottawa,    Ontario,   Canada:      Dominion    of   Canada 

west  to  and  including  Winnipeg. 
W.  .1.  Grambs,   Puget    Sound   Traction,   Ki^ht  &  Powei 

Company,  Seattle,  Wash.:  Washington,  Oregon.  Montana, 
Wyoming,  Idaho,  North  and  South  Dakota,  British  Colum- 
liia    and    the    Dominion   of   Canada   east    to   but    not    including 

Winnipeg.     Iv  B.  Strong,  Rialto   Building,  San   Francisco, 

Cal.i  California,  north  of  Bakersfield  and  Paso  Kobles  and 
Nevada  and  Utah.  .1.  II.  I'ieper,  Southern  California 
Bdison  Company,  Los  Angeles,  Cal. :  Arizona,  and  Call 
fornia   south  of  Bakersfield  and   Paso   Rohles. 


Power  Sales  Bureau  to  Give  Convention  Dinner 

It  is  expected  that  200  men  will  be  present  at  the  din- 
ner in  Chicago  of  the  power  sales  bureau  of  the  Com- 
mercial Section  of  the  National  Electric  Light  Associa- 
tion which  will  be  held  on  the  evening  of  May  23.  The 
program  for  the  evening  comprises  short  talks  by  power 
men  from  various  parts  of  the  country,  and  a  number 
of  entertainment  features.  Commercial  men,  especially 
those  interested  in  power  and  sales  engineering  work, 
are  being  invited  to  the  dinner.  Those  in  charge  of 
the  local  arrangements  are:  George  H.  Jones,  Com- 
monwealth Edison  Company,  chairman;  W.  T.  Dean, 
General  Electric  Company;  Stephen  Gardner,  Westing- 
house  Electric  &  Manufacturing  Company ;  Sidney  Vigo, 
Middle  West  Utilities  Company;  C.  W.  Pendell,  Public 
Service  Company  of  Northern  Illinois;  R.  H.  Hunt,  H. 
M.  Byllesby  &  Company,  and  William  Ott,  Common- 
wealth Edison  Company. 


New  England  Hydroelectric  Consolidation 

Approved 

The  Massachusetts  Gas  and  Electric  Light  Commis- 
sion has  approved  the  consolidation  of  the  New  England 
Power  Company  and  the  Connecticut  River  Transmis- 
sion Company  under  the  former  name,  together  with 
the  issue  by  the  consolidated  company  of  new  preferred 
stock  of  the  par  value  of  $719,000  and  of  bonds  of  the 
face  value  of  $2,500,000,  to  meet  the  financial  require- 
ments of  the  merger.  In  connection  with  this  financing 
a  3000-kw.  hydroelectric  development  on  the  Deerfield 
River  at  Readsboro,  Vt.,  estimated  to  cost  $405,000  and 
to  operate  under  a  72-ft.  head,  will  be  completed  in  the 
near  future.  The  board  points  out  that  the  merger  of 
the  companies,  which  have  been  operated  by  the  Chase- 
Harriman,  Baker-Ayling  interests  of  Boston  since  their 
beginning,  may  prove  of  distinct  public  advantage ;  that 
it  should  enable  the  consolidated  company  to  raise  addi- 
tional capital  more  economically,  will  simplify  public 
relations  and  relations  to  local  utilities.  None  of  the 
existing  securities  of  the  two  companies  merged  re- 
quired when  issued  the  approval  of  the  board.  For  the 
purpose  of  this  decision  the  board  has  not  determined 
their  relation  to  the  assets,  and  does  not  hold  itself 
responsible  for  that  relation.  "The  development  of  these 
water  powers,"  states  the  decision,  "was  one  of  great 
commercial  hazard,  and  it  is  improbable  that  the  enter- 
prise could  have  been  carried  through  without  the  aid 
of  the  usual  speculative  value  of  common  stock  to  secure 
the  backing  of  investors.  Should  rate  cases  arise,  the 
board  when  dealing  with  them  will  be  in  possession  of 
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facts  which  will  establish  the  equities  between  the  holder 
of  the  securities  and  the  consumers.  The  board,  how- 
ever, in  the  approval  of  additional  securities  under  this 
petition,  has  followed  the  usual  rule  that  their  proceeds 
shall  be  devoted  to  the  actual  cost  of  property  already 
installed  or  to  be  acquired." 


Work  of  Electric  Range  Rate  Committee  in 
Far  West 

During  the  past  winter  a  sub-committee  on  electric 
cooking  and  water  heating  rates  has  been  preparing  a 
report  to  be  presented  to  the  electric  range  committee 
of  the  Northwest  Electric  Light  &  Power  Association, 
and  this  report,  containing  a  great  deal  of  statistical 
data,  will  either  be  presented  to  the  annual  convention 
of  the  National  Electric  Light  Association  at  Chicago 
or  at  the  fall  meeting  of  the  Northwest  association. 

M.  C.  Osborn,  commercial  agent  of  the  Washington 
Water  Power  Company  of  Spokane,  Wash.,  is  the  mem- 
ber of  the  electric  range  committee  that  had  in  charge 
the  questions  pertaining  to  rates.  He  appointed  as  a 
sub-committee  J.  E.  Davidson,  vice-president  and  gen- 
eral manager  of  the  Pacific  Power  &  Light  Company  of 
Portland;  E.  A.  Wilcox,  commercial  manager  of  the 
Great  Western  Power  Company  of  San  Francisco;  R. 
W.  Clark,  assistant  sales  manager  of  the  Puget  Sound 
Traction,  Light  &  Power  Company  of  Seattle,  and  J.  F. 
Derge,  superintendent  of  lighting  and  appliance  sales 
of  the  Utah  Power  &  Light  Company  of  Salt  Lake  City. 
Mr.  Osborn  is  acting  as  chairman  of  the  sub-committee. 

Approximately  fifty  answers  to  questions  were  sub- 
mitted by  companies.  These  cover  a  wide  range  of 
subjects,  such  as  population  served,  climatic  conditions, 
sources  of  power,  fuel  prices,  time  of  peak  loads,  and 
other  important  factors. 

The  report  when  completed  will  go  very  fully  into 
the  question  of  types  of  rates  for  cooking  and  water 
heating,  types  of  appliances,  actual  operating  condi- 
tions that  have  been  determined  for  investigations  of 
existing  loads,  and  present  earnings  from  cooking  and 
heating  loads. 


Plans  Maturing  for  Springfield  (Mass.)  Plant 

The  United  Electric  Light  Company,  Springfield, 
Mass.,  has  begun  the  demolition  of  several  of  its  old 
buildings  at  the  foot  of  State  Street  in  preparation  for 
the  new  steam  turbine  plant  to  be  erected  by  the  com- 
pany within  the  next  year.  The  existing  plant  will  be 
gradually  replaced  by  the  new  installation  without  in- 
terruption of  service  or  impairment  of  efficiency.  Plans 
drawn  by  the  engineering  firm  of  McClintock  &  Craig, 
Springfield,  provide  for  a  dust-tight  boiler  house  with 
twelve  700-hp.  horizontal  Edgemoor  water-tube  boilers 
capable  of  operating  continuously  at  200  per  cent  of  the 
builder's  rating,  with  a  total  capacity  of  16,800  b.-hp., 
and  an  additional  100  per  cent  for  emergency  and  peak 
loads.  A  2000-ton  bunker  will  be  installed  over  the 
boilers  and  entirely  sealed  off  from  the  rest  of  the  room. 
All  boilers  are  to  be  equipped  with  seven-retort  exten- 
sion-grate underfeed  stokers  driven  by  engines  located 
in  the  basement.  Four  fans,  each  of  60,000  cu.  ft.  per 
minute  capacity,  driven  by  geared  turbines,  will  be  pro- 
vided in  the  basement.  Feed  water  will  be  drawn  from 
the  Connecticut  River,  filtered  and  elevated  to  two  5000- 
hp.  open-type  heaters,  thence  being  piped  to  the  boiler 
feed  pumps,  which  will  be  in  a  separate  room  on  the 
boiler-room  floor  level.  Three  turbine-driven  centrif- 
ugal feed  pumps  of  600-gal.  per  minute  capacity  will  be 
installed,  with  a  duplicate  pump  on  each  baseplate  for 
elevating  the  water  to  the  heaters.    The  working  steam 


pressure  will  be  225  lb.,  with  185  deg.  Fahr.  maximum 
superheat.  The  boiler  room  proper  will  be  110  ft.  long, 
84  ft.  wide  and  80  ft.  high.  A  20,000-kw.  Parsons  turbo- 
generator with  Le  Blanc  jet  condenser  will  be  installed 
and  the  plant  will  require  four  steel  stacks,  each  10  ft. 
in  inside  diameter  and  150  ft.  high,  superimposed  on 
the  steelwork  of  the  building.  Adjoining  the  boiler 
house  will  be  a  five-story  building  100  ft.  long  and  50  ft. 
wide,  which  will  contain  various  auxiliary  apparatus 
and  stock  rooms,  with  sanitary  conveniences  for  em- 
ployees. The  new  installation  will  increase  the  generat- 
ing Capacity  of  the  system  to  43,000  kw.  It  will  cost 
about  $750,000.    Walter  L.  Mulligan  is  general  manager. 


Record  Breaking  Turbine  Load  for  Joplin,  Mo. 

The  largest  combination  of  weight  and  size  ever 
handled  on  one  freight  car  by  an  American  railway 
started  last  week  on  a  journey  to  Joplin,  Mo.,  from  the 
Greenville,  N.  J.,  yards  of  the  Pennsylvania  Railroad 
Company. 

This  record-breaking  load  consisted  of  the  generator 


STATOR  OF  TURBO-GENERATOR  BEING   PLACED  ON   FREIGHT  CAR 

for  an  8000-kw.  steam  turbine  and  was  purchased  by 
Henry  L.  Doherty  &  Company  from  the  Brooklyn  Edi- 
son company.  The  generator  is  in  one  piece,  weighs 
160,000  lb.,  and  as  measured  by  the  railroad  from  the 
surface  of  the  rails  to  the  top  of  the  machine  stands  15 
ft.  7.5  in.  in  height.  Because  of  this  height  the  rail- 
road was  forced  to  lay  out  a  special  detour  so  that  no 
tunnels  or  other  possible  obstacles  would  be  encoun- 
tered on  the  run  from  New  York  to  St.  Louis.  It  is 
thought  St.  Louis  will  be  reached  in  about  six  weeks, 
and  then  another  journey  must  be  taken  to  Joplin, 
where  the  generator  will  be  installed  at  the  plant  of  the 
Empire  District  Electric  Company. 

The  Pennsylvania  Railroad  Company  was  the  only 
one  that  would  agree  to  haul  this  immense  burden,  as 
a  flat  car  built  in  February  of  this  year  was  discovered 
to  be  capable  of  the  task.  Up  to  that  time  there  was 
no  car  that  could  haul  this  generator  as  assembled. 
This  is  the  second  stage  in  the  removal,  as  the  piece  of 
machinery  was  taken  by  boat  from  the  Brooklyn  Edison 
plant  in  South  Brooklyn  to  Jersey  City. 

This  turbine  transaction  is  one  of  a  large  number 
now  being  made  in  this  country  as  a  result  of  the  Euro- 
pean war.  None  of  the  big  electrical  machine  com- 
panies will  agree  to  deliver  a  turbine  in  less  than  one 
year,  and  companies  urgently  in  need  of  power  are 
buying  up  all  the  spare  machinery  available. 
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Entertainment  Arrangement  i»>i  N    B 

i .  A  Convention  in  Chica^i  ■ 
Entei taiiuiiciit   for  tin'  (I.  •..  the  forthcoming 

National  Electric  Lighl  Association  convention  In  Chi 
o  during  the  week  "t  Slay  --  li  being  planned  on  a 
tomewhal  different  scale  than  has  prevailed  in  the  i 
Delegates  are  to  be  riven  more  time  to  follow  then-  own 
wishes  and  not  so  man]  afternoons  and  evening  will 
It  occupied  with  prearranged  entertainmenl  programs. 
While  details  have  not  as  yet  been  entirely  worked  out, 

it    has    been    definitely    decided    that    there    will    he    tour 

specific  entertainment  affairs.  The  formal  reception 
given  hy  the  officers  to  the  delegates  will  he  held  on  the 

Ing    of    May    22    in    the    Cold    Room    and    the    Kli/.a- 

bethian  Room  of  the  Congress  Hotel,  followed  bj  danc 
ing.     The  Bismarck  Garden  frolic,  as  the  chief  enter 

tainment  feature  of  the  week  will  probably  h<-  known, 
will  he  held  on  the  evening  of  May  24.  The  .Jovian  re- 
ju\  enation,  which  will  he  conducted  on  the  same  even- 
ing as  the  frolic,  will  begin  at  5.45  o'clock  at  the 
Bismarck  Garden  and  conclude  before  the  frolic  begins. 
Entertainment  at  this  affair  will  consist  of  on-stage 
performances,  balla-hoos  and  side  shows  and  cabaret. 
Then-  will  also  ho  continuous  dancing  indoors  and  out- 
doors. The  entertainment  will  be  somewhat  of  the  same 
nature  as  that  provided  at  the  Feast  of  Jupiter  given 
by  the  Jovian  Order  in  Chicago  last  October. 

Two  entertainment  features  have  been  arranged  for 
ladies.  On  Tuesday  afternoon,  May  23,  there  will  be  an 
automobile  ride  through  Chicago's  South  Side  parks  and 
boulevards  to  the  South  Shore  Country  Club,  where 
luncheon  will  be  served.  On  Thursday  afternoon,  May 
25,  a  musicale  and  tea  will  be  given  at  the  Blackstone 
Hotel. 


Northern  States  Power  Consolidation 

Preparatory  to  the  consolidation  of  the  finances  of 
the  Northern  States  Power  Company  and  its  subsidi- 
aries an  issue  of  $8,000,000  of  ten-year  6  per  cent  gold 
notes  of  the  Northern  States  Power  Company  of  Minne- 
sota have  been  sold  to  a  syndicate  composed  of  the 
Guaranty  Trust  Company  of  New  York,  William  P.  Bon- 
bright  &  Company,  Inc.,  H.  M.  Byllesby  &  Company, 
Inc.,  and  Spencer  Trask  &  Company.  These  notes  are 
dated  April  1,  1916,  and  will  mature  on  April  1,  1926. 
In  addition,  the  company  has  contracted  to  sell  $18,- 
000,000  of  new  first  and  refunding  mortgage  5  per  cent 
bonds  which  will  be  offered  to  the  public  in  the  near 
future.  The  proceeds  from  the  sale  of  $16,000,000  of 
these  bonds,  the  $8,000,000  of  notes  and  about  $1,500,- 
000  of  preferred  stock  will  be  applied  to  the  retirement 
of  all  the  bonds  and  notes  of  the  system  now  outstand- 
ing, except  the  Minneapolis  General  Electric  Company 
bonds,  which  will  be  reduced  annually  through  the  op- 
eration of  a  sinking  fund. 

On  completion  of  the  consolidation  of  the  finances  of 
the  properties,  the  outstanding  capitalization  of  the 
system  will  be  substantially  as  follows: 

Minneapolis  General  Electric  Company,  first  mort- 
gage 5  per  cent  bonds  (closed)  $7,63.2,000;  Northern 
States  Power  Company,  first  and  refunding  mortgage  5 
per  cent  bonds,  $18,000,000;  Northern  States  Power 
Company,  ten-year  6  per  cent  notes,  $8,000,000,  making 
a  total  outstanding  funded  debt  of  $33,632,000.  The  to- 
tal outstanding  stock  will  amount  to  $16,627,000  made 
up  of  $10,652,000  of  7  per  cent  cumulative  preferred 
stock  and  the  balance  of  $5,975,000,  common  stock. 

There  will  remain  unissued  of  the  authorized  issue  of 
these  notes  an  amount  of  $4,000,000,  which  may  be  is- 
sued only  with  the  approval  of  the  committee  represent- 


iii).'  the  noteholders,  to  provide  pari  ol  the  coal  of  con- 
tracting generating  statiom   or  of  acquiring  operating 
public  ntiiit.v   properties. 

The  properties  of  the  system  comprise  plants  Supply- 
ing   elect imc    light    and    power    to    approximately    100 

municipalities  in  Minnesota,  North  Dakota,  South  Da- 
kota, Wisconsin  and  Illinois,  besides  serving  eleven 
communities  with  gas,  five  with  steam  heating,  three 
with  street  railways,  and  one  with  telephone  service. 
The  total  population  served  is  estimated  at  about  K25,- 
000,  the  principal  communities  being  Minneapolis,  St. 
Paul,  Stillwater,  Faribault  and  Mankato,  Minn.;  Grand 
Forks,  Fargo  and  Minot,  N.  D. ;  Sioux  Falls,  S.  D. ; 
Galena,  111.,  and  Platteville,  Wis. 

In  addition  to  an  installed  steam  and  hydroelectric 
generating  capacity  of  115,782  hp.,  the  company  owns 
or  controls  undeveloped  water  powers  with  an  estimated 
capacity  of  146,350  hp.,  which  is  more  than  three  and 
one-half  times  the  capacity  of  the  water  power  sites  now 
developed  by  the  system. 


New  York  Senators  Denounce  Public 
Service  Commission 

Republican  and  Democratic  Senators  joined  in  a  sharp 
attack  on  the  Public  Service  Commission  of  the  First 
District,  New  York,  at  the  Capitol  in  Albany  on  April 
6  just  before  passing  the  bills  designed  to  give  80-cent 
gas  to  the  residents  of  certain  wards  of  Brooklyn. 
Charges  of  incompetency,  and  threats  to  abolish  the 
commission  were  freely  made.  It  was  declared  that  the 
dilatory  methods  resorted  to  had  become  a  public  scan- 
dal. The  ire  of  many  members  was  aroused  when  Sen- 
ator Thompson  read  a  telegram  sent  to  some  Senators 
by  Oscar  S.  Straus,  chairman  of  the  First  District 
Commission,  stating  that  the  commission  favored  the 
80-cent  gas  bill.  Senators  Wagner  and  Cullen  declared 
that  it  was  evidence  of  incompetency,  while  Senator 
Brown,  the  majority  leader,  held  that  rather  than  go 
over  the  heads  of  the  public  service  commissioners  in 
fixing  rates  the  Legislature  might  better  create  a  tri- 
bunal of  competent  jurisdiction.  Senator  Foley  said 
that  "the  trouble  with  the  present  public  service  com- 
missioners is  that  they  suffer  from  hookworm."  Others 
who  attacked  the  commission  as  incompetent  were  Sen- 
ators Sage  of  Albany,  Walker,  Burlingame  and  Lawson 
of  New  York,  and  Slater  of  Westchester.  The  bill, 
which  was  nevertheless  passed  on  a  vote  of  46  to  3,  will 
establish  a  uniform  gas  rate  of  80  cents  throughout 
Brooklyn. 

Commissioner  T.  H.  Whitney  issued  a  statement  on 
April  7  stating  why  the  Public  Service  Commission  had 
supported  the  bill  for  the  reduction  of  the  rate  for  gas 
in  South  Brooklyn,  although  it  had  the  legal  power  to 
order  such  a  reduction  itself.  "The  commission  holds 
that  the  Legislature  must  make  the  law  more  effective 
if  the  responsibility  of  rate-making  is  to  be  left  to  it,'r 
he  said.  "It  is  not  particularly  interested  in  the  juris- 
diction so  phrased  as  to  protect  the  corporations  and 
not  the  public.  The  commission  has  sent  up  bills  to  the 
Legislature  proposing  such  amendment  of  the  law  as  it 
thinks  necessary. 

"These  would  prohibit  or  restrict  the  court  review  of 
rates  and  service  cases  by  certiorari ;  would  give  the 
commission  power  to  make  a  new  rate  effective  at  any 
time  after  the  proceedings  have  been  begun ;  would  per- 
mit the  commission  after  complaint  to  declare  existing 
charges  excessive  and  to  order  their  repayment,  and 
would  change  the  penalty  provision  of  the  law  so  that 
the  commission  could  sue  for  an  amount  up  to  $5,000 
a  day  and  not  only  for  $5,000  a  day." 
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Simplifications  in  Design  of  Outdoor  Stations 

Use  of  Pin-Type  Insulators  and  Rigid  Conductors  to  Strengthen  Structures  Mechanically  and 

Electrically  — Arrangements  of  Apparatus  and  Conductors  that  Simplify 

Connections — Special  Adaptations  of  Insulators 

By  M.  M.  Samuels 


OUTDOOR  substations,  in  general,  have  not  shown 
individual  characteristics  up  to  the  present  time, 
since  they  have  usually  been  developed  as  trans- 
mission-line auxiliaries.  Instead  of  representing,  as 
they  should,  simpler  construction  and  arrangements 
than  are  practicable  in  indoor  stations,  they  comprise 
in  many  cases  unnecessary  complications.  In  view  of 
this  apparent  lack  of  standardization  in  outdoor  sub- 
station design  the  engineering  considerations  involved 
in  the  design  of  a  particular  substation  will  be  outlined 
to  show  possible  simplifications  in  construction.  First 
of  all  it  may  be  pointed  out  that  an  electrical  structure, 
to  be  strong  electrically  and  mechanically,  should  have 
the  least  number  of  insulating  supports  practicable. 
This  principle  has  been  observed  especially  in  connection 
with  high-tension  transmission  lines  as  evidenced  by 
the  use  of  strain-type  insulators  instead  of  pin  or  post- 
type  units.  This  practice  permits  employing  fewer  poles 
and  insulating  supports,  thereby  simplifying  the  con- 
struction and  reducing  the  cost  thereof,  at  the  same  time 
minimizing  sources  of  trouble. 

Too  generous  use  of  strain  insulators  in  station  con- 
struction, however,  should  be  guarded  against  since  op- 
posite effects  are  generally  produced.  Strain  insulators 
are  not  intended  for  short  spans,  since  they  occupy  a 
relatively  large  amount  of  space  and  leave  only  a  small 
portion  of  the  span  in  which  to  make  connections,  thus 
requiring   excessive  offsets   in   wires.     When   used  for 


station  wiring  they  require  a  large  number  of  crossings, 
loops  and  indirect  runs,  possibly  crowding  the  conduc- 
tors into  several  horizontal  or  vertical  planes  and  some- 
times making  them  inaccessible  unless  the  entire  station 
equipment  is  de-energized.  For  lightning  arrester  con- 
nections, especially,  it  is  inadvisable  to  use  strain  insu- 
lators, chiefly  because  of  the  loops  and  extra  insulators 
necessitated  and  the  higher  poles  required  to  secure  the 
proper  ground  clearance.  In  the  sketches  of  Fig.  10  dif- 
ferences in  construction  are  shown  when  suspension  and 
pin-type  insulators  are  used.  Because  of  the  objections 
mentioned  it  is  suggested  that  rigid  busbars  and  con- 
nections be  employed  in  outdoor  stations,  thus  making 
it  possible  to  reduce  the  number  of  insulating  supports 
and  eliminate  the  use  of  strain  insulators.  For  bus- 
bars, copper  pipes  or  bars  are  preferable. 

The  features  of  design  mentioned  were  observed  in 
the  layout  and  construction  of  the  Pennsylvania  Utili- 
ties Company's  outdoor  substation  at  Dock  Street, 
Easton,  Pa.,  and  the  following  brief  description  to- 
gether with  the  accompanying  illustrations  show  how 
the  details  of  construction  were  worked  out. 

The  substation  is  situated  alongside  the  company's 
steam  generating  station,  the  control  switchboard  being 
located  inside  the  latter  and  next  to  the  generator 
switchboard.  While  provision  has  been  made  as  shown 
in  Fig.  6  for  ultimately  installing  four  banks  of  three 
1000-kw.    33,000  2300-volt,    single-phase    transformers 
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and  an  equal  number  of  1000-kw.  11,000  2300-volt  units 
with  the  necessary  auxiliary  apparatus. 

Equipment  in  Out-Door  Substation  at  Eabton.,  Pa. 

Transformers,  Two  banks  of  three  single-phase,  500-kw., 
33.0(iii  2300-volt  transformers  and  one  bank  ol  three  single-phase, 
760-kw.,  11,000/2300-volt  units.  Three  1000-kva,  1 1,000/ 2  inn- 
volt  and  four  1600-kva,  33,000  2400-volt  transformers  have  been 
ordered. 

Switches:  Two  banks  of  three  K-22,  Bingle-phase,  33,000-volt, 
waterproof  transformer  oil  switches  and  three  banks  of  similar 
type  line  switches.  One  bank  of  three  K-12,  single-phase,  11,000- 
volt   transformer  switches  and  six  banks  of  similar  line  switches. 

ktning  Arresters:  Three   33,000-volt   and   six    11.000-volt  four- 
tank  electrolytic  cells. 

This  apparatus  was  furnished  by  the  General  Electric  Company. 

This  apparatus  ia  eunnected  with  four  33,000-volt  and 
seven  11, 000- volt,  three-phase  circuits,  there  being  in 
addition  several  2300-volt  circuits  radiating  from  the 
generating  station  and  passing  through  the  outdoor  sub- 
station. As  indicated  in  the  accompanying  drawings, 
the  33,000-volt  equipment  is  arranged  in  three  parallel 
rows  on  the  side  nearest  the  generating  station,  while 
the  11,000-volt  apparatus  is  similarly  laid  out  along 
the    far   side.      Tracks   are   provided   between   the   two 


7300  Volt  Lines 


groups  so  that  the  transformers,  which  are  mounted  on 
wheel  trucks,  may  be  moved  into  the  station  for  repair 
or  inspection  purposes.  Each  bank  of  K-22  switches  is 
operated  by  a  single  solenoid  mechanism  mounted  on 
one  side  of  the  switch  foundation  and  enclosed  by  a 
waterproof  case  which  also  houses  the  operating  relay. 
The  33,000-volt  current  and  voltage  transformers  are 
of  the  outdoor  types  and  are  mounted  on  the  founda- 
tions of  their  respective  switches.  The  K-12  switches 
are  not  waterproof,  so  they  are  inclosed  in  a  sheet-steel 
housing  which  also  accommodates  the  11,000-volt  cur- 
rent transformers  and  switch-operating  mechanisms. 

Except  for  the  2300-volt  transformer  leads  and  con- 
trol circuits  all  of  the  conductors  are  carried  overhead 
by  a  steel  structure  made  up  chiefly  of  latticed  steel 
columns,  angle  irons  and  channels.  Between  the  power 
house  and  the  outdoor  2300-volt  busbars  the  circuits  are 
run  through  fiber  conduit  embedded  in  concrete.  The 
2300-volt  busbars  consist  of  2-in.  x  *4-in.  copper  bars 
suspended  from  steelwork  over  the  transfer  track  by 
pin-type  insulators.  Details,  of  a  typical  support  are 
shown  in  Fig.  9.     The  33,000-volt  and  11,000-volt  bus- 
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METHODS   OF   CONNECTING    11,000-VOLT    AND   33,000-VOLT   LINES    WITH    EQUIPMENT,    OVERHEAD    CIRCUITS    BEING    IN 

VERTICAL  PLANES 


April  15,  1916 


ELECTRICAL     WORLD 


867 


3 

triangle 
/b/?Tf"" 


'lightning  Arrester,  Ch~  Current  Transformer, 

75  *  Transformer  Switch  .  LSi-  Line  Snitch 


PJ-fbtentiaJ  Tnmsformtr 


"U 


SJ 


future  Li 
Arresfer  " 


wr MTSwfb?  LSn/lo3    LSNo*   fT.Su       LSHoS  MTS* 


■Ml    mf3a^f 

I — I  I — I  *^ 

ilofOOOOftiOOVTransfs.  \ 


v-,1   1    \f™"Wl     'tftfto'TsJaiu-LrJK&    Full's'' U     L,neS»Ho3  7umU    FMlImSw'B^ 'of Poles    —  BtH.- 
l-U    1    I  1   t   I 4-1—1 —    &  &  S   *«    fc  Ho.3  fc;   i  "of  ^  .«» 

nMes...vQ   Fast  Wall  of  Fb«erSta 

'  :~ ' ~ !_i 


%       I   EUSL  'C^Cly     ^  l*">hte-*Q  Last  Wall  of  Fb^rSta 


FIGS.    5    AND    6 — ELEVATED   CONCRETE    SUPPORTS    FOR    33,000-VOLT    OIL    SWITCHES    AND    CURRENT    AND    POTENTIAL    TRANSFORMERS; 

GENERAL    ARRANGEMENT    OF    SUBSTATION    APPARATUS 


bars  are  arranged  in  vertical  planes  over  their  respec- 
tive switches  to  permit  fanning  out  and  connecting  with 
proper  equipment. 

The  11,000-volt  connections  and  the  33,000-volt  bus- 
bars and  connections  consist  of  0.5-in.  copper  tube,  but 
the  11,000-volt  busbars  are  made  of  1-in.  copper  tube 
(iron-pipe  sizes).  Standard  pin-type  insulators  with 
General  Electric  caps  are  employed  to  support  the  bus- 
bars, the  latter  being  attached  to  the  caps  by  1-in.  by 
Vs-m.  brass  straps.  The  insulators  are  mounted  on 
angle-iron  cross-arms  connected  with  the  general  steel 
framework.  Tee  connectors  were  employed  to  splice 
branch  circuits  to  the  copper  tubing,  a  clamp  joint  be- 
ing used  on  the  bus  and  a  slip-and-shrink  joint  on  the 
branch  circuit.  Table  I  gives  data  for  copper  tubing 
and  lengths  of  contact  required. 

The  lightning  arrester  horn  gaps  are  mounted  on 
pipe  framework  over  their  respective  tanks.  All  choke 
coils  and  disconnecting  switches  are  suspended  from 
steel  bases,  being  attached  thereto  by  pin-type  petticoat 
insulators.  Potential  fuses  are  disconnecting  switch  type. 

In  no  case  were  pin-type  insulators  inclined  from  the 


vertical  to  support  vertical  or  sloping  runs  of  conduc- 
tors. Instead,  special  supports  were  constructed  by 
tying  together  with  steel  plates  two  pin-type  insulators 
as  shown  in  Fig.  11.  At  right  angles  to  one  of  the  plates 
connecting  the  insulators  was  fastened  an  angle  iron. 
A  U-clamp  in  one  end  of  the  bracket  thus  formed  and 
another  in  the  tie  plate  hold  the  conductor  at  the  proper 
distance  from  the  pole  and  cross-beam  and  permit  mak- 
ing right-angle  bends  in  the  conductor  without  depreci- 
ating the  function  of  the  insulator.  The  insulators 
supporting  vertical  runs  are  similar  but  have  U-clamps 
only  at  the  end  of  the  angle-iron  bracket. 

The  11,000-volt  lines  lead  from  their  respective 
switches  to  a  triangle-section  pole,  indicated  as  X  in 
Fig.  2  (E-E),  and  from  there  extend  in  the  direction  of 
the  transfer  track  to  another  triangle-section  pole,  Y,  op- 
posite the  33,000-volt  switches.  From  this  point  on  the 
33,000-volt  and  11,000-volt  circuits,  as  well  as  some 
2300-volt  feeders,  are  carried  on  jointly-used  poles. 

It  may  be  pointed  out  that  all  of  the  outdoor  substa- 
tion apparatus  is  mounted  so  that  no  "live"  parts  are 
within  reach  of  persons  standing  on  the  ground.     Fur- 


FIGS.    7    AND   8 — CROSS-SECTION   OF   OUTDOOR   SUBSTATION   AND  VIEW   OF    33,000-VOLT    BUSBARS    SUPPORTED   ON    STEEL   SUPERSTRUC- 
TURE  ABOVE    APPARATUS    SERVED 
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Between  the  generating  station  switchboard  and  the 
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FIG.   9 — DETAILS   OF    2300-VOLT   BIS   SUPPORT 

outdoor  equipment  are  provided  12-conductor  No.  8  B 
&  S  gage,  lead-covered  underground  cables  laid  in  iron 
pipe.  Some  of  the  conductors  in  each  cable  are  switch- 
control  circuits,  others  connect  the  current  and  potential 
transformers  with  the  corresponding  instruments,  and 
still  others  are  temperature-alarm  circuits  for  the  trans- 
formers. It  may  be  mentioned  that  in  order  to  connect 
the  current  transformers  with  the  primaries  and  sec- 
ondaries of  the  2300  33,000-volt,  delta-Y  joined  trans- 
formers so  they  would  have  the  proper  phase  relation 
for  operating  differential  relays  it  was  necessary  to 
connect  the  2300-volt  current  transformers  inside  the 
transformer  delta.  For  this  reason  it  was  necessary  to 
mount  them  outdoors. 

Status  of  Apparatus  Suitable  for  Outdoor  Stations 

Since  developments  in  outdoor  apparatus  so  closely 
affect  the  design  of  outdoor  stations  a  few  remarks  will 
be  made  regarding  some  recent   improvements. 

Oil  Switches.  Rapid  progress  is  being  made  in  out- 
door switch  design  along  both  mechanical  and  electrical 
lines.  Bushing  troubles  are  gradually  being  eliminated 
and  methods  of  arranging  solenoid  mechanisms  and 
mounting  oil  switches  are  being  continually  im- 
proved. The  introduction  of  pipe  or  angle-iron 
framework  mounting  has  eliminated  the  necessity  of 
heavy  foundations  and  made  it  possible  to  remove  the 
oil-confining  vessels  without  dismantling  the  entire 
switch. 

Metering  Outfits.  Series  ammeters  or  other  instru- 
ments designed  so  they  may  be  mounted  outdoors  on 
top  of  oil-switch  bushings  may  be  of  value  for  individual 
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customer's  stations,  but  it  will  probably  be  found  diffi- 
cult to  read  them,  especially  in  inclement  weather,  if 
mounted  where  no  one  can  come  in  accidental  contact 
with  them.  The  "dream"  of  O.  S.  Lyford  and  other 
prominent  engineers  of  having  transformers,  oil 
switches,  current  and  potential  transformers  and  fuses 
inclosed  in  the  same  oil  tank  may  soon  become  a  reality, 
although  most  of  the  elaborate  outdoor  measuring  de- 
vices   are  still  in  the  experimental  stage. 

Disconnecting  Switches.  Several  types  of  remote, 
mechanically-controlled,  single-break  and  double-break 
disconnecting  switches  have  been  developed  to  eliminate 
switch  hooks  and  the  great  amount  of  space  required 
tor  operating  lever-type  switches.  Such  designs  are 
being  tried  out  on  a  number  of  installations. 

Airbreak  Switches.  The  high  cost  of  outdoor  oil 
switches  has  led  to  the  development  of  many  types  of 
airbreak  switches  equipped  with  horn  gaps  and  oper- 
ated by  pipe  mechanisms.  Many  of  these  are  yet  in 
the  experimental  stage,  for  under  ice  and  snow  espe- 
cially their  operation  does  not  appear  to  be  as  safe  as 
it  should  be.  Oil  switches  can,  however,  be  recom- 
mended whenever  their  cost  is  not  prohibitive. 

The  outdoor  substation  at  Easton,  Pa.,  was  designed 
and  constructed  under  the  direct  supervision  of  Louis 
Saxon  formerly  chief  engineer  of  the  operating  com- 
pany. The  property  is  operated  by  W.  S.  Barstow  & 
Company,  50  Pine  Street,  New  York  City.  This  com- 
pany has  about  4000  kva.  load  connected  through  out- 
door customer's  substations  operated  by  its  Pennsyl- 
vania and  New  Jersey  properties.  The  operating  or- 
ganization at  Easton,  Pa.,  includes:  W.  D.  Ray,  vice- 
president  and  general  manager;  R.  L.  Peterman,  gen- 
eral superintendent;  C.  S.  Young,  superintendent  dis- 
tribution; W.  P.  Perry,  superintendent  substations  and 
C.  E.  Pihl,  chief  engineer. 


FIGS.    10   AND    11 — DIFFERENCE    IN    CONSTRUCTION    REQUIRED   WHEN    USING    PIN    AND    STRAIN    INSULATORS;     INSULATED-BRACKET 
SUPPORT   FOR   VERTICAL   CONDUCTORS   THAT   PERMITS    INSTALLING    INSULATORS    IN    NATURAL    POSITION 
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Operating  Characteristics  of  Current  Transformers 

Requirements  of  Current  Transformers — Tests  to  Determine  Ratio  and  Phase  Angle — 
Effects  of  Different  Operating  Conditions  on  Characteristics 

By  Mark  L.  Harned 


THE  purpose  of  the  tests  described  below  was  to 
determine  the  performance  characteristics  of 
commercial  current  transformers  and  to  show  the 
effects  of  several  features  of  design  on  these  character- 
istics. It  is  thought  that  the  results  will  be  of  general 
interest. 

When  a  current  transformer  is  in  use  its  primary  is 
connected  directly  in  series  with  the  main  circuit,  and 
the  desired  instruments  or  apparatus  are  placed  in 
series  across  the  secondary,  acting  as  a  short-circuited 
path  for  the  secondary  current.  Fig.  1  indicates  dia- 
grammatically  a  typical  feeder  circuit  with  a  current 
transformer  and  measuring  instruments. 

An  ideal  current  transformer  should  fulfill  the  follow- 
ing conditions:  The  ratio  of  the  primary  to  the  second- 
ary current  and  the  phase  angle  between  the  primary 
and  secondary  currents  should  be  definite  and  constant 
from  zero  current  to  several  times  full-load  current. 
Variations  in  the  secondary  power-factor  should  have 
no  effect  on  the  ratio  and  phase  angle.     The  ratio  and 
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FIG.  1 — TYPICAL  FEEDER  CIRCUIT 

phase  angle  should  not  be  affected  by  the  frequency 
and  wave  form  of  the  primary  current.  Placing  differ- 
ent numbers  of  instruments  and  relays  in  the  second- 
ary (thus  varying  the  secondary  resistance  and  re- 
actance or  the  secondary  normal  full-load  watts  and 
power-factor)  should  have  no  effect  on  the  ratio  and 
phase  angle. 

A  current  transformer  which  would  satisfy  com- 
pletely the  above  requirements  is  unattainable.  One 
difficulty  is  found  in  the  varying  permeability  of  the 
iron  cores  for  different  flux  densities  and  the  accom- 
panying lag  due  to  magnetic  hysteresis.  Also  any 
change  of  the  secondary  resistance  or  reactance  will  pro- 
duce a  corresponding  change  in  the  phase  angle. 

In  the  commercial  current  transformer  those  factors 
producing  error  and  variation  from  the  ideal  are 
weighed  against  each  other  and  a  transformer  is  ob- 
tained which  is  approximately  correct  over  a  limited 
range  of  current,  frequency,  secondary  power-factor, 
and  normal  secondary  wattage. 

For  the  purpose  of  comparing  the  operating  char- 
acteristics of  typical  current  transformers,  a  series  of 
tests  was  made  on  the  three  representative  types  of  cur- 
rent transformers  shown  in  Fig.  2.  It  is  evident  from 
Fig.  2  that  these  transformers  are  of  widely  different 
designs.  Transformer  A  is  of  the  portable  type,  with  a 
center  hole  to  receive  the  primary  conductor.  Trans- 
former B  is  for  either  portable  or  switchboard  use  and 
has  a  permanently  wound  primary.     Transformer  C  is 


of  the  switchboard  type  with  a  permanently  wound 
primary.  The  large  amount  of  space  between  the  pri- 
mary and  secondary  coils  in  transformer  C  gives  a  large 
leakage  path  for  the  secondary  flux,  thus  producing  a 
high  reactance  and  an  inherently  low  power-factor  in  the 
secondary  circuit.  Any  change  in  the  external  second- 
ary reactance  (due  to  the  operation  of  relays  and  trip 
coils  or  to  other  cause)  therefore  has  a  small  effect  on 
the  total  secondary  reactance.  Data  on  the  transform- 
ers are  given  in  the  accompanying  table. 


*■■!  w 
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FIG.    2 — REPRESENTATIVE   TYPES   OF    CURRENT   TRANSFORMERS 

A  complete  test  was  made  on  each  of  the  three  trans- 
formers and  readings  were  taken  to  determine  the  ratio 
and  phase  angle.  Tests  were  run  at  four  different 
secondary  watt  loads  each  at  5  amp.,  and  each  load  was 
taken  at  four  different  lagging  power-factors.  For 
each  load  and  power-factor  readings  were  taken  at  six 
values  of  the  primary  current.  The  loads  used  were  15 
watts,  36  watts,  63  watts  and  90  watts.     The  power- 

COMPARATIVE  DATA  ON  THREE  TRANSFORMERS 


|  Transformer 
A 

Transformer 
B 

Transformer 
C 

150 
5 

150 
5 
30:1 
4 

30 

25-133 

13 

125 
5 

Ratio 

30:1 
1 

Not  given 

Not  given 

15 

25:1 
12 

Secondary  watt  rating  at  5  amp.  .  .  . 
Weight  in  pounds 

Not  given 

25-125 
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l    uhuli   each   load  uas   taken   wciy:   0.97    (high 

isibk  to  obtain  >,  0  80,  0  60  and  0.40.    The 

primary  current  was  varied  from  -•"><>  amp.  to  26  amp.  In 

Tin1  frequency  uied  era  per 

ml. 

A  diagrammatic  arrangemenl  oi  the  apparatus  and 
instruments  is  shown  In  Pig.  8. 


'B»»fB»         | \\\\\\y.\\ 


MO,  .'5 — arrangement  oi    \ii\i;\ri  s  and  instki'ments 

T  is  a  30-kva.,  440  55-volt  power  transformer  used  as 
a  current  transformer  as  shown.  R  is  pure  resistance 
for  controlling  the  current.  The  voltage  drop  ET  was 
never  over  40  volts,  and  as  the  core  of  T  was  working 
at  a  low  flux  density,  the  current  had  practically  a  sine 
form.  The  reactance  x  and  the  resistance  r  were  used 
to  obtain  the  desired  secondary  loading.  An  ammeter 
/  and  precision  wattmeter  Wi  were  placed  in  the  pri- 
mary circuit  of  the  current  transformer,  and  an  am- 
meter /,  and  precision  wattmeter  W3  were  placed  in 
the  secondary  circuit.  V  is  a  voltmeter  and  S  is  a 
double-pole,  double-throw  switch.  The  current  was  sup- 
plied from  phase  El  of  the  three-phase  supply,  and  both 
wattmeter  voltage  coils  were  normally  connected  to 
phase  E3  of  the  three-phase  supply.  Switch  S  was 
thrown  to  the  right  for  adjusting  the  secondary  watt- 
age. 

The  vector  diagram  at  the  right  of  Fig.  3  shows  the 
phase  relations  of  the  voltage  and  the  currents  in  the 
two  wattmeters.  By  using  on  the  potential  coil  of  the 
wattmeter  the  voltage  Ev  which  is  approximately  90 
5V 


0    40    80  120  160    0    40    80   120  IG0   0    40    80   120  160  200 

Per  Cent-  Full  Load  Primary  Amperes. 

FIG.    4 — RATIO    AND    PHASE-ANGLE    CURVES — 15-WATT    LOAD    ON 

SECONDARY   AT    5    AMP. 
r  =  Ratio  and  phase-angle  curves — 0.60  ohm.     External  secondary 
power  factors  of  0.97,  0.8,  0.6  and  0.4. 

deg.  in  phase  position  from  /,  and  /„,  a  maximum  change 
of  wattmeter  reading  is  obtained  for  any  small  varia- 
tion of  phase  angle  [J,  and  thus  the  accuracy  in  deter- 
mining p  is  greatly  increased.  With  the  connections 
as  shown  the  expression  for  the  phase-angle  is 

p  =  cos    ^--cos    ^ 


Objections  have  been  advanced  againet  the  use  of 
wattmeters  for  measuring  the  phase  angle  of  a  current 
transformer,  but  the  consistent  results  obtained  in  the 

present   case    Indicate   that    the   method    is   reliable  when 

the  wattmeter  voltage  Is  approximately  90  deg.  out  of 
phase  with  the  wattmeter  current.    The  values  for  both 

the   ratio  and   phase  angle  are  subject    to  the  errors  of 

Instrument  observations.  This  error,  however,  is  prob- 
ably within  1  per  cent. 

The  curves  shown  in  Fig.  4  are  ratio  and  phase-angle 
curves  for  the  three  transformers  with  15  watts  on  the 
secondary  at  5  amp.  and  at  the  external  secondary 
power-factors  0.97,  0.8,  0.6  and  0.4.  The  ordinate  of  the 
ratio  curve  is 

Marked  ratio 
_  r,. 

True  ratio 

These  curves  therefore  indicate  directly  the  accuracy 
of  the  transformer.  Figs.  5,  6  and  7  are  ratio  and 
phase-angle  curves  for  the  various  secondary  loads  and 
power-factors  as  indicated. 

A  number  of  the  peculiarities  of  current  transform- 
ers are  clearly  indicated  by  the  curves.     There  is  only 


0    40   80    120    160    0    40    80    120   160    0     40    80    120    160  ZOO 
Per  Cent-  Full  Load  Primary  Amperes. 

FIG.    5 — RATIO    AND    PHASE-ANGLE    CURVES — 36-WATT    LOAD    ON 

SECONDARY    AT    5    AMP. 

r  =  1.44  ohms.     External  secondarV  power  factors  of  0.97,  0.8,  0.6 
and  0.4. 

a  limited  range  of  primary  amperes  over  which  the  ratio 
is  constant.  A  decrease  of  secondary  power-factor  at 
the  same  watt  load  is  accompanied  by  a  decrease  of 
secondary  amperes.  Increasing  the  secondary  watt  load 
at  the  same  power-factor  also  causes  a  decrease  of  sec- 
ondary current.  The  phase  angle  decreases  for  a  de- 
crease of  secondary  power-factor  and  for  a  decrease  of 
secondary  watt  load.  The  negative  phase  angle  shown 
by  certain  of  the  curves  is  probably  due  to  the  hys- 
teretic  lag  in  the  core  at  high  flux  densities  and  to  the 
low  secondary  power-factor. 

The  ratio  curves  have  their  range  of  maximum  ac- 
curacy between  40  per  cent  and  100  per  cent  of  full 
load,  which  includes  the  average  operating  range  of  a 
current  transformer.  For  high  currents  the  secondary 
current  drops  appreciably,  and  for  low  amperages  the 
drop  is  very  marked.  The  general  resemblance  of  the 
ratio  curves  to  the  permeability  curve  for  sheet  steel  is 
striking.  The  curves  for  transformer  A  are  particu- 
larly noticeable  in  this  respect,  the  maximum  point  in 
each  case  occurring  near  the  same  value  of  the  induced 
voltage  and  flux  density.  In  general,  the  permeability 
of  the  core  has  a  marked  effect  on  the  ratio. 

The  effect  of  the  number  of  primary  turns  is  clearly 
shown  by  a  comparison  of  the  three  transformers. 
Transformer  A  with  a  one-turn  primary  is  strongly  af- 
fected by  any  change  in  the  secondary  circuit.     More- 
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over,  with  a  constant  secondary  condition  (i.e.,  with  a 
certain  secondary  resistance  and  reactance),  there  is 
only  a  short  range  of  current  over  which  the  ratio  is 
nearly  constant,  and  the  phase  angle  varies  widely. 
Transformer  B  with  a  four-turn  primary  is  affected  less 
by  changes  in  the  secondary,  and  its  regulation  at  a 
fixed  secondary  resistance  and  reactance  is  much  better. 
Transformer  C  with  a  twelve-turn  primary  is  affected 
very  little  by  changes  in  the  secondary,  and  its  regula- 
tion is  excellent.  This  immunity  of  transformer  C  to 
changes  in  the  secondary  is  not  due  entirely  to  the 
large  number  of  turns.  The  low  inherent  power-factor 
of  the  secondary  due  to  the  large  secondary  leakage 
path  is  an  important  factor.  Any  change  of  power-fac- 
tor in  the  external  secondary  circuit  has  a  less  effect 
on  the  total  secondary  power-factor  than  in  the  case  of 
transformers  A  and  B. 

For  measurement  of  current  the  best  conditions  are 
obtained  when  the  external  secondary  resistance  (or 
normal  full-load  secondary  watts)  is  low  and  the  ex- 
ternal secondary  power-factor  is  high.  By  reference 
to  the  curves  it  is  seen  that  the  ratios  are  the  most 
nearly  accurate  under  these  conditions:    i.e.,  with   an 


0    40    80    120    160    0     40    &0    120    160    0     40    80     120   160  200 
Per  Cent  Full  Load  Primary  Amperes. 

FIG.    6 — RATIO    AND    PHASE-ANGLE    CURVES — 63-WATT    LOAD    ON 

SECONDARY    AT    5    AMP. 
r  =  2.52  ohms.     External  secondary  power  factors  of  0.97,  0.8,  0.6 
and  0.4. 

external  secondary  resistance  of  0.6  ohm  and  a  power- 
factor  of  0.97.  The  maximum  accuracy  of  transformer 
A  is  a  trifle  over  95  per  cent,  while  transformer  B 
reaches  an  accuracy  about  98  per  cent  and  transformer 
C  has  an  accuracy  of  99.5  per  cent.  With  each  trans- 
former its  maximum  accuracy  occurs  at  80  per  cent  of 
full-load  primary  amperes. 

Since  practically  all  alternating-current  ammeters  are 
calibrated  only  from  20  per  cent  to  100  per  cent  of  the 
full  scale,  the  most  important  range  of  ratio  is  from  20 
per  cent  to  100  per  cent  of  full-load  primary  amperes. 
Within  these  limits  and  with  conditions  of  maximum 
accuracy,  the  variation  in  the  ratio  for  the  different 
transformers  is  as  follows:  Transformer  A,  from  about 
90  per  cent  to  95  per  cent  (a  range  of  5  per  cent)  ; 
transformer  B,  from  about  96  per  cent  to  98  per  cent 
(a  range  of  2  per  cent),  and  transformer  C,  from  about 
98.5  per  cent  to  99.5  per  cent  (a  range  of  1  per  cent). 
If,  when  calibrating  an  ammeter  to  be  used  with  a  cur- 
rent transformer,  the  mean  true  ratio  is  used  as  the 
multiplier,  instead  of  the  marked  ratio,  the  maximum 
variation  in  accuracy  from  100  per  cent  will  be  re- 
duced to  one-half  of  the  above  range  of  variation. 

In  discussing  the  suitability  of  the  various  transform- 
ers for  use  with  wattmeters  and  watt-hour  meters  it 
will  be  necessary  to  consider  the  combined  effects  of  the 
ratio,  the  phase  angle,  and  the  power-factor  of  the  main 


circuit  in  which  the  primary  of  the  current  transform- 
er is  connected.  The  vector  diagram  in  Fig.  1  shows 
the  relations  of  these  various  factors.     Let 

E  =  voltage  of  main  circuit, 

/,  =  current  in  the  main  circuit, 

a  =  phase  angle  between  E  and  /„ 

/.  =  current  in  the  secondary  of  the  transformer. 


70     40    80  -120    160    0    40    80    120  160    0    40    80    120    160  200 
Per  Cent  Full  Load  Primary  Amperes. 

FIG.    7 — RATIO    AND    PHASE-ANGLE    CURVES — 90-WATT    LOAD    ON 

SECONDARY    AT    5    AMP. 
r  =  3.6   ohms.      External   secondary  power  factors  of  0.97.   0.8,  0.6 
and  0.4. 

Wt  —  true  power  in  main  circuit  =  £7,  cos  a, 
Wi  =  indicated  power  in  main  circuit, 

(J  =  phase  angle  between  /,  and  /„ 
Rs  =  marked  ratio  of  /,  to  I2, 

Rt  =  true  ratio  of  /,  to  72,  that  is,  Rt  =  -4-. 

When  the  marked  ratio  is  used  in  the  calibration  of 

the  wattmeter, 

Wt      R8I7cos  (a  — 3)  .       a   .    .  .    a. 

— :  =  -L^—T  — —  =  7i  (cos  P  -f"  tan  *  sin  &)• 


Wt 


J? 


/,  cos  a 


5§ 
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Per  Cent  Full  Load  Primary  Amperes. 

FIG.    8 — WATTMETER    ACCURACY    CURVES — 36-WATT    LOAD    ON 
SECONDARY    AT    5    AMP. 
r  —  1.44  ohms. 

When  the  power-factor  in  the   main  circuit   is   unity, 
a  is  zero,  and  this  ratio  becomes 

Wi  a 

—  =  7|  COS  p. 

Wt 
That  is,  for  unity  power-factor  the  ratio  of  indicated 
power  to  true  power  varies  directly  as  rj,  and  also  di- 
rectly as  the  cosine  of  the  phase  angle.     As  the  cosine 

Wi 
of  a  small  angle  is  very  nearly  unity,  the  ratio  — '  will 
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practicall}  u  <  for  unit)  power  factor  In  the  main 
circuit 

rhe  "wattmeter  accuracy  curves"  In   Pig.  8,  which 

i  «i  .hi  the  conditions  of  Fig,  dculated 

from  the  above  formulae.    The  upper    el  li  for  unity 

power  factor  In  the  mam  circuit,  and  the  lower  set  1 1  for 

•    mam    circuit     lagging    |><>\vcr  factor    of    0.70.      These 

curves  arc  Instructive  mainly  In  showing  the  effect  of 

Changes  Of  the  main  circuit  power-factor  On  the  ac- 
curacy of  the  wattmeter  reading  when  the  transformer 
has  an  appreciable  phase  angle.  The  curves  for  trans- 
former A  show  that  the  maximum  accuracy,  with  unity 
power  factor  in   the  mam  circuit   and  0.97  power-factor 

m  the  external  secondary  circuit  of  the  transformer,  is 
98  per  cent,  with  a  range  of  '.»  per  cent  for  a  variation 
of  20  per  cent  to  100  per  cent  of  full-load  primary  am- 
peres.   \\  ith  a  change  o\'  the  main  circuit  power-factor 

from  1  to  D. 7  the  maximum  accuracy  is  increased  to 
LOO  per  cent  and  the  range  reduced  to  less  than  2  per 
cent.  With  a  transformer  secondary  power-factor  of 
0.4,  a  decrease  of  the  main  circuit  power-factor  causes 
a  decrease  of  accuracy  instead  of  an  increase.  This  is 
because  the  phase  angle  is  negative. 

With  a  positive  phase  angle  and  lagging  current  in 
the  main  circuit,  the  wattmeter  accuracy  curves  are 
raised  when  the  main  circuit  power-factor  is  lowered; 
with  a  negative  phase  angle,  the  accuracy  curves  are 
lowered  for  a  lowering  of  the  main  circuit  power-factor. 
When  the  main-circuit  power-factor  is  leading,  the  ef- 
fects are  reversed. 

Transformers  B  and  C  are  affected  in  the  same  man- 
ner as  transformer  A,  but  to  different  degrees  respec- 
tively. Although  transformer  A  is  very  susceptible  to 
changes,  there  are  certain  set  conditions,  as  pointed  out, 
under  which  it  would  be  quite  as  satisfactory  for  use 
with  wattmeters  as  either  transformer  B  or  trans- 
former C. 

Throughout  the  foregoing  discussion  it  has  been  as- 
sumed that  the  wattmeter  is  calibrated  by  using  the 
marked  ratio  as  the  multiplier.  If  a  mean  true  ratio 
is  used  instead  of  the  marked  ratio,  the  effect  will  be 
to  shift  the  accuracy  curves  upward. 

Other  apparatus  used  in  the  secondaries  of  current 
transformers  besides  ammeters  and  wattmeters  includes 
power-factor  meters,  overload  relays,  trip  coils,  reverse 
power  relays,  voltage  regulator  compounding  coils  and 
other  special  apparatus. 

Power-factor  meters  work  somewhat  on  the  same 
principle  as  a  wattmeter  in  that  they  employ  voltage 
coils  and  current  coils,  the  indication  being  obtained  by 
the  magnetic  action  between  the  two  sets  of  coils.  Cur- 
rent transformers  furnish  current  for  the  current  coils, 
and  the  voltage  coils  are  connected  across  the  line.  The 
magnitude  of  the  current  is  not  important  as  long  as  it 
is  sufficient  to  operate  the  instrument.  The  phase  angle 
of  the  secondary  current  with  respect  to  the  line  cur- 
rent, however,  is  important,  because  any  change  in  the 
phase  angle  produces  a  direct  and  corresponding  change 
in  the  indication  of  the  instrument.  Over  the  range  of 
load  current  the  phase  angle  should  be  close  to  zero. 

Transformer  C  is  uniformly  the  best  of  the  three 
transformers  in  regard  to  the  phase  angle.  However, 
under  certain  conditions  of  secondary"  loading,  trans- 
former B  would  be  just  as  satisfactory.  Transformer 
A  has  also  proved  to  be  fairly  satisfactory,  under  certain 
conditions. 

Overload  relays  and  trip  coils  for  operating  alarms, 
opening  circuit-breakers,  etc.,  operate  on  excessive  cur- 
rents only.  Most  relays  and  trip  coils  are  designed  for 
a  normal  current  of  5  amp.  and  are  used  in  the  second- 
aries of  current  transformers.  Relays  of  the  instan- 
taneous type  are  set  to  operate  at  some  definite  over- 
load on  the  main  circuit,  say  at  200  per  cent  of  full 


load.  When  the  relays  or  trip  coils  are  calibrated  by 
the  manufacturer,  however,  the  calibration  is  extended 
over  a  certain  range  of  actual  relay  current.  When  such 
n  relay  is  applied  to  a  circuit  through  a  current  trans- 
former it  is  therefore  Important  that  the  ratio  of  the 
transformer  be  constant  over  this  range  of  current. 
For  example,  if  the  ratio  falls  off  at  high  overloads 
and  the  relay  is  set  to  operate  at  200  per  cent  of  its 
normal  current  (or  10  amp.),  the  relay  may  not  actu- 
ally operate  until  the  main  circuit  load  is  considerably 
above  200  per  cent  of  full  load. 

By  reference  to  the  curves  it  is  seen  that  under 
certain  conditions  the  change  in  ratio  may  be  quite 
large.  With  high  secondary  loads  (watts),  or  high 
secondary  resistances,  and  low  secondary  power-fac- 
tors, the  ratio  of  transformer  A  falls  off  rapidly  and 
would  produce  a  large  error.  Transformer  B  is  affected 
to  a  less  extent  than  transformer  A,  while  transformer 
C  holds  its  ratio  remarkably  constant.  Thus,  if  a  trans- 
former either  of  type  A  or  type  B  is  used  with  an  over- 
load relay,  the  secondary  resistance  should  be  kept  low 
and  the  secondary  power-factor  high. 

The  lowering  of  the  power-factor  in  the  secondary, 
due  to  the  operation  of  an  instantaneous  relay,  would 
reduce  the  secondary  current  and  affect  any  other  in- 
struments that  might  be  in  series  with  the  relay.  The 
reduction  of  current  would  not  affect  the  relay  itself, 
however,  because  the  reduction  of  current  cannot  begin 
until  the  relay  armature  begins  to  move,  and  then  a 
very  small  current  will  pull  the  armature  up. 

With  an  inverse-time-limit  overload  relay,  however, 
the  initial  ratio  of  relay  current  to  line  current  may  be 
low,  and  as  the  relay  armature  pulls  up,  the  decreasing 
power-factor  will  further  decrease  the  ratio,  so  that  the 
characteristics  and  protective  properties  of  the  relay 
may  be  seriously  impaired. 

Reverse  power  relays  operate  on  the  principle  of  the 
wattmeter.  The  requirements  of  a  current  transformer 
for  a  reverse  power  relay  are,  therefore,  the  same  as  in 
the  case  of  a  wattmeter;  hence  a  transformer  which 
is  satisfactory  for  a  wattmeter  would  be  satisfactory 
for  a  reverse  power  relay. 

Current-compounding  coils  on  voltage  regulators  gen- 
erally surround  a  common  iron  core  with  a  voltage  coil, 
and  it  is  desirable  that  the  current  in  the  current  coil 
have  a  definite  phase  relation  to  the  voltage  or  current 
in  the  voltage  coil.  The  ratio  should  also  be  constant. 
(These  current  coils  operate  on  normal  currents  only.) 
This  service  then  would  require  a  current  transformer 
with  the  same  characteristics  as  one  for  use  with  a 
wattmeter. 

From  the  foregoing  discussion  several  important  con- 
clusions in  regard  to  current  transformers  can  be 
drawn : 

1.  When  choosing  a  current  transformer  for  any  pur- 
pose the  importance  of  fully  realizing  the  operating 
characteristics  of  different  types  of  current  transform- 
ers and  the  effects  of  different  conditions  of  operation 
on  these  characteristics  cannot  be  over-emphasized. 

2.  The  greater  the  number  of  turns  on  a  current 
transformer,  the  better  will  be  its  general  operating 
characteristics. 

3.  A  high  inherent  secondary  reactance  reduces  the 
effects  of  any  change  in  the  secondary  circuit  and  thus 
improves  the  characteristics. 

4.  An  increase  of  external  secondary  reactance  de- 
creases both  the  secondary  current  and  the  phase  angle. 

5.  An  increase  of  secondary  resistance  decreases  the 
secondary  current  but  increases  the  phase  angle. 

6.  If  a  transformer  which  has  an  appreciable  phase 
angle  is  used  with  a  wattmeter  in  a  circuit  which  is 
subject  to  low  power-factors,  a  large  error  may  be  in- 
troduced into  the  reading  of  the  wattmeter. 
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The  Construction  of  High-Tension  Cable  Joints 

Methods  Employed  by  New  York  Edison  Company  for  Insuring  a  Definite  Potential  Gradient 
and  Eliminating  Voids  and  Other  Objectionable  Flaws  in  Cable  Joint  Insulation 

By  Philip  Torchio 

Chief  Electrical  Engineer  of  the  New  York  Edison  Company 

IN  late  years  the  concentration  of  power  generation 
has  required  the  operation  of  underground  cables  at 
relatively  high  transmission  voltages.     Up  to  the 


present  time  cable  splices  for  these  high  voltages  have 
usually  been  made  with  insulating  fibrous  tapes  or  tubes 
and  hard  compound  fillers,  which  have  been  generally 
satisfactory  for  pressures  up  to  13,000  volts.  Many 
troubles  have  ensued,  however,  when  joints  so  con- 
structed have  been  used  with  extra-high  voltages. 

The  need  of  improving  the  methods  of  making  such 
cable  splices  was  recognized  several  years  ago  by  the 
New  York  Edison  Company,  and  extensive  studies  and 
tests  with  different  kinds  of  joint-filling  compounds 
were  conducted  in  connection  with  different  types  of 
carefully  made  joints ;  but  all  these  joints  failed  to  give 
uniform  and  satisfactory  results.  Paraffine  compounds 
were  found  unsatisfactory,  because  on  cooling  they  con- 
tract, leaving  pockets.  Heavy  gum  compounds  having 
high  melting  points  did  not  flow  into  the  crevices,  and, 
moreover,  under  short-circuit  stress  cracks  were  formed 
which  did  not  heal  and  finally  caused  break-down.  Later 
experiments  were  conducted  with  liquid  fillers  (fluid  at 
low  temperatures)  such  as  rosin  or  mineral  oils  used  in 
the  insulation  of  cables.  The  chief  difficulty  found  with 
liquid  fillers  is  that  they  may  run  into  the  cable  and 
leave  voids  in  the  joint.  After  considerable  experiment- 
ing, however,  this  difficulty  was  completely  overcome  by 
a  design  of  joint  briefly  described  as  follows: 

The  cable  splice  is  hand-wrapped  with  oil-saturated 


paper  tape,  insulating  oil  being  brushed  all  over  the 
surface  of  each  layer.  In  a  similar  manner  over  the 
three  conductors,  properly  spaced  and  packed  with  a 
saturated  filler,  is  wrapped  an  outer  jacket,  which  is 
then  pierced  at  several  points  so  that  the  oil  will  freely 
enter  the  interior  of  this  jacket.  Over  the  jacket  is 
applied  copper  gauze,  and  around  it  a  heavy  lamp  wick. 
The  object  of  the  metal  gauze  is  to  provide  a  continuous 
metallic  cover  around  the  solid  insulation  to  protect  the 
latter  against  electrostatic  charges,  even  if  some  of  the 
oil  leaves  the  joint,  and  still  allow  the  oil  free  access 
through  the  holes  of  the  gauze.  The  lamp  wick  is  ap- 
plied to  retain  by  surface  tension  the  insulating  oil  in 
the  splice,  even  if  the  oil  should  leave  the  annular  space 
between  the  insulation  and  the  lead  jacket.  The  latter 
is  made  somewhat  larger  than  usual  to  hold  an  extra 
amount  of  insulating  oil  to  feed  the  lamp  wick.  After 
the  joint  is  completed  it  is  subjected,  by  means  of  a 
vacuum  pump,  to  a  vacuum  of  about  27  in.  to  29  in.  and 
then  filled  with  a  liquid  compound.  To  supply  any  oil 
absorbed  by  the  joint  and  the  cable  connected  to  it  a 
special  pressure  cup  full  of  oil  is  applied  and  left  con- 
nected for  twenty-four  hours,  after  which  time  the  cup 
is  removed  and  the  hole  capped  and  sealed. 

Splices  of  this  type  are  being  used  on  three  25,000- 
volt  underground-cable  transmission  lines.  Under 
laboratory  test  they  have  withstood  without  failure 
50,000  volts,  three-phase,  for  over  340  hours,  when  the 
test  was  discontinued.    Out  of  more  than  thirty  experi- 
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FIG.    1 — STEPS   IN    THE   PROCESS   OP   SPLICING    25,000-VOLT   JOINT 

1.  Cut-ends  of  cables  in  position  for  joining ;  2.  Lead  armor  removed  from  cable  ends  and  belled  ;  3.  Paper  belt  stripped  from 
insulated  conductors,  cheesecloth  wrapped  around  belled  armor,  and  connectors  soldered  to  conductors  ;  4.  Insulation  on  each  side  of 
connectors  has  been  tapered  and  lower  conductor  wrapped  with  paper  tape  ;  5.  Spaces  between  conductors  filled  with  compound  and 
om9Tegnated  ^ute  r°Pe  >  6-  Paper-tape  belt  applied  ;  7.  Holes  pierced  through  compound  and  belt  and  passing  between  conductors ; 
8.  Copper-gauze  stocking  applied  around  joint ;  9.   Gauze  wrapped  with  cotton  wick. 
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mental  splices  ol  all  type  .  the  oil  Ailed  one    were  the 

onto   one    which  withal I  Indefinitely  the  50,000-volt, 

three  ph  Some  of  th<  ted  with 

equally  Batisfactorj  resulte,  even  when  drained  of  all 
iii«'  oil  m  the  annular  space  between  the  joinl  and  the 
lead  sleeve  Up  to  the  present  time  290  cable  splices 
have  been  In  service  for  about  eight  months  without  a 
failure  supplying  energy  to  a  large  24,000  volt,  Ingle 
phaae  railwaj  served  bj  the  United  Electric  Light  & 
Power  Company.  Prior  to  the  development  of  these 
joints  even  the  beat  made  joints  of  the  older  types  tailed 

as  often  as  once  a  month  on   less  than    16,000  volts. 
The    joint-,     referred    tO    were    made    with    three  con 

ductor,  850,000-circ.  mil,  paper-insulated.  lead-covered 

sector  type  Cable.     The  insulation  around  each  conductor 

is  H.'i  :V2  in.  thick,  and  the  Insulating  belt  is  4  82  in. 
thick,  making  a  total  of  17  :\2  in.  between  any  two  con- 


FIG.    2— CONNECTIONS    OF    APPARATUS    FOR    CREATING    VACUUM 
IN   JOINT  AND  FILLING   WITH  COMPOUND 

At  the  upper  left-hand  corner  of  the  illustration  is  a  reservoir" 
and  kerosene  furnace  for  heating  compound  to  275  deg.  Fahr 
Attached  to  the  reservoir  is  a  thermometer  with  a  range  of  50  deg 
to  450  deg.  Fahr.  and  a  gage  glass  for  indicating  the  height  of 
compound  in  the  tank.  At  the  right  is  a  3-in.  by  3  5-in  vacuum 
pump  which  is  belt-driven  by  a  90-volt  0.5  hp.  motor.  Attached 
to  the  right-hand  end  of  the  cable-joint  sleeve  is  a  suction  chamber 
equipped  with  a  vacuum  gage.  This  chamber  is  connected  with  the  ■ 
pump  by  a  0.5-in.  flexible  spiral-metal  hose  capable  of  withstand- 
ing more  than  29-in.  vacuum.  The  hose  between  the  compound 
reservoir  and  the  left-hand  end  of  the  splice  is  1  in.  in  diameter 
Valves  Xos.  1,  2  and  ?,  are  Lunkenheimer  quick-acting  lever-tvpe 
and  valves  Nbs.    I,  ...   t;  and   7  are  two-way  straight  pet  cocks. 

ductors    and    12.5/32    in.    between    any   conductor   and 
ground.     The  neutral  of  the  system  is  grounded. 

Method  of  Preparing  Cable  for  Jointing 

Before  preparing  the  cables  for  splicing  they  were 
carefully  aligned,  as  it  is  very  undersirable  to  bend  or 
make  any  change  in  the  position  of  cables  after  they  are 
soldered.  With  this  done  8.5  in.  of  the  lead  sheath  was 
stripped  off  the  ends  to  be  joined,  the"  belt  insulation 
removed  except  for  1.25  in.  next  to  the  lead  armor,  and 
1.125  in.  of  insulation  cut  off  the  end  of  each  conductor 
at  right  angles  thereto  with  a  special  tool  provided  for 
the  purpose.  The  ends  of  the  lead  armor  were  then 
"belled,"  as  this  operation  cannot  be  performed  so 
easily  after  the  conductors  are  soldered.  To  prevent 
accumulation  of  dirt  and  penetration  of  moisture,  the 
space  between  the  belled  armor  and  the  insulation  was 
packed    with    insulating   compound    and   wrapped   with 


clean  cheesecloth,  which  WB  allowed  to  hip  over  the 
armor.      Split    connectors,   2    in.    long,   chain  fared   0.5    In. 

on  each  end  to  remove  sharp  edgea  'which  would  can  e 
static   discharge)    were   then   fitted   over  the  ends  of 

abutting    Conductors,    and    soldered.      All    metal    poi] 

UCh    as   those    formed    during   Soldering,    were    then    re- 
moved by  filing  and  rubbing  with  emery  cloth,  and  the 

space  between  conductors  was  thoroughly  cleansed  of 
all  emery,  copper  or  Bolder  particles. 

Following  this  operation,  hut  not  until  the  spin.;  wa- 
ready  to  continue  with  insulating  the  joint,  the  mill 
insulation  on  each  conductor  was  penciled  or  t;:pered 
toward  the  connectors,  as  shown  in  one  of  the  accom- 
panying illustrations,  to  increase  the  leakage  path  from 
each  conductor  to  the  outer  layers  of  the  mill  insula- 
tion. Compound  was  then  packed  in  the  recess  between 
each  connector  and  the  penciled  ends  of  the  correspond- 
ing conductor  insulation  and  impregnated  jute  rove 
wrapped  tightly  in  this  space,  each  turn  being  drawn 
tight  so  as  to  force  the  compound  out  between  the  sepa- 
rate turns  of  the  rove.  The  operation  was  continued 
until  a  straight  line  was  obtained  between  the  highest 
points  of  the  penciled  insulation  and  the  chamfer  on 
the  connector. 

Before  proceeding  with  insulating  the  joint,  the  outer 
layer  of  mill  insulation  on  each  conductor  was  removed 
to  insure  surfaces  free  from  deposits  of  moisture  and 
dirt  and  to  secure  a  more  perfect  bond  for  the  hand- 
wrapped  insulation  which  was  applied  later.  This  was 
considered  important,  as  otherwise  discharge  paths 
might  occur  along  these  surfaces.  A  liberal  coating  of 
compound  was  then  applied  to  the  conductor  to  be  in- 
sulated and  paper  tape,  impregnated  with  the  same  com- 
pound under  a  29-in.  vacuum,  wrapped  tightly  around 
each  conductor.  For  convenience  in  handling,  to  obviate 
the  necessity  of  unduly  spreading  the  conductors  during 
the  process  of  insulating,  and  to  minimize  the  possibility 
of  contamination  with  moisture  and  dirt  (usually  caused 
by  rerolling  tape  on  a  job),  the  paper  tape  was  fur- 
nished in  small  rolls  0.75  in.  in  diameter.  The  tape  was 
0.875  in.  wide  and  6  mils  thick. 

Application  of  Paper-Tape  Insulation 

Starting  on  a  connector,  in  applying  the  tape,  the 
length  of  each  succeeding  layer  was  increased  to  meet 
the  beveled  surface  of  the  rove  filler.  When  the  high 
point  of  the  tapered  mill  insulation  was  reached  the 
wrapping  was  extended  out  in  both  directions  to  within 
1  in.  of  the  crotch  of  the  three  conductors.  Then  each 
succeeding  layer  was  shortened  so  as  to  produce  a  long, 
even  slope  extending  from  the  point  1  in.  from  the 
crotch  to  the  highest  point  of  the  mill  insulation  taper. 
At  this  point  the  thickness  of  the  hand-applied  insula- 
tion was  made  one  and  a  quarter  times  that  of  the  mill 
insulation.  Each  layer  of  tape  received  an  application 
of  compound  before  applying  the  succeeding  layer,  and 
each  turn  was  drawn  tightly  to  remove  all  evidence  of 
air  bubbles  between  layers.  It  may  be  pointed  out  that 
all  materials  used  in  splicing  were  packed  and  delivered 
in  units  sufficient  for  only  one  splice. 

After  each  conductor  had  been  individually  wrapped 
with  paper  tape  as  described,  the  space  between  con- 
ductors was  packed  with  compound  and  a  quantity  of 
impregnated  rove  fillers  were  laid  parallel  with  the  con- 
ductors and  pressed  into  the  spaces  between  them.  Be- 
fore the  belt  insulation  was  applied  0.375  in.  of  the  1.25 
in.  of  mill  insulation  left  at  each  end  of  the  splice  next 
to  the  armor  was  tapered.  Then  impregnated  paper 
tape  1  in.  wide  and  6  mils  thick  was  wrapped  around 
the  three  insulated  conductors,  first  filling  the  concavi- 
ties at  each  end  of  the  splice,  then  extending  the  tape 
over  the  rest  of  the  joint  until  a  belt  one  and  a  quarter 
times  as  thick  as  the  jacket  mill  belt  had  been  applied 
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FIG.  3- 


-APPARATUS  SUPPLYING  COMPOUND  TO  COMPENSATE  FOR 
ABSORPTION    BY    CABLE 


on  an  even  slope.  The  same  precautions  to  eliminate 
voids  were  observed  in  applying  the  belt  as  in  insulating 
the  individual  conductors. 

When  the  hand-applied  belt  was  completed  it  was 
pierced  in  six  places  to  permit  escape  of  air  and  free 
admission  of  compound.  The  holes  extended  through 
the  joint  and  between  the  conductor  insulation.  After  re- 
moving the  cheesecloth  which  had  been  previously  bound 
around  the  belled  ends  of  the  armor  the  belt  was  tightly 
wrapped  with  a  copper-gauze  stocking,  made  of  30-mesh 
No.  30  wire,  long  enough  to  extend  under  the  lead  armor 
0.5  in.  at  both  ends.  This  was  smoothed  out  so  it  would 
bear  evenly  on  all  parts  of  the  splice  and  soldered  in 
five  places  along  its  longitudinal  seam  exclusive  of  the 
ends.  The  belled  armor  was  then  beaten  down  on  the 
stocking  and  soldered  to  it,  thus  establishing  a  metal 
sheath  around  the  joint  which  has  the  same  potential 
as  the  lead  armor.  This  insures  a  definite  distribution 
of  potential  over  the  conductor  insulation  and  belt,  in- 
dependent of  the  insulating  material  later  placed  be- 
tween the  copper  stocking  and  the  lead  jacket. 

Around  the  copper-gauze  stocking  was  wrapped  cot- 
ton wick  1.5  in.  wide  and  approximately  3/32  in.  thick. 
One  layer  was  wrapped  over  the  central  portion  of  the 
splice,  and  toward  the  ends  layer  on  layer  was  built 
up  to  form  a  reservoir  of  compound  which  would  supply 
the  single  layer  by  capillary  action.  Thus  the  splice 
is  kept  saturated  even  if  some  of  the  compound  from 
the  splice  is  absorbed  during  service  by  the  cable.  The 
lead  sleeve  was  applied  in  the  usual  way,  but  pipe  taps 
were  provided  at  each  end  for  connecting  apparatus 
used  in  exhausting  air  from  the  joint  and  filling  it  with 
compound. 

Vacuum  Pump  for  Filling  Joint  with  Compound 

The  procedure  in  filling  the  completed  joint  with  com- 
pound was  as  follows:  The  vacuum  pump  was  started 
with  all  valves  and  cocks  closed  to  test  the  tightness  of 
the  connections.     Then  cocks  4  and  7  were  opened  to 


test  the  receiving  chamber.  Valve  1  was  next  opened 
to  determine  whether  the  lead  sleeve  and  connections 
with  it  leaked.  Last  in  the  testing  preliminaries,  valve 
2  was  opened.  If  27  in.  of  vacuum  was  maintained  after 
each  of  these  successive  operations  the  pumping  was 
continued  for  fifteen  minutes.  By  connecting  a  vacuum 
gage  to  a  splice  in  an  adjacent  manhole  300  ft.  away,  it 
was  observed  that  a  7-in.  vacuum  was  obtained.  It  was 
also  found  that  at  least  28  in.  and,  in  a  number  of  cases, 
29  in.  of  vacuum  was  maintained  during  the  last  ten 
minutes  of  the  pumping  period. 

After  pumping  had  been  concluded  valve  2  was  closed 
to  prevent  compound  rushing  into  the  joint  when  valve 
1  was  opened,  and  possibly  forming  a  pocket  in  the 
splice  by  taking  the  short  route  between  the  compound 
entrance  and  the  vacuum  connection.  Valve  3  was  then 
opened  to  bring  compound  down  to  valve  2,  which  was 
subsequently  slowly  opened,  thirty  seconds  being  re- 
quired for  this  operation.  Cocks  4  and  7  were  then 
closed  to  prevent  the  gage  and  suction  connections 
being  filled  with  compound,  which  rushed  in  as  valve  1 
was  opened  to  admit  compound  to  the  receiving  cham- 


fig.  4- 


completed  cable  joint  with  apertures  closed  by 
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FIG.     5 — JOINT-FILLING    APPARATUS     MOUNTED    ON    ELECTRIC 
VEHICLE 

ber.  Compound  was  allowed  to  rise  in  the  receiving 
chamber  until  a  layer  of  clear  compound  was  observed 
in  the  lower  half  of  the  chamber  through  a  glass 
window  provided  in  one  end.  Valve  2  was  then 
closed  to  stop  the  flow  of  compound  and  cock  5  opened 
to  admit  atmospheric  pressure  and  compress  the  com- 
pound in  the  splice.  Valve  2  was  then  opened  to  flood 
the  splice  at  atmospheric  pressure,  and  the  remaining 
valves  were  closed  and  the  apparatus  disconnected. 

Compensating  for  Absorption  of  Compound  by  Cable 

After  the  suction  and  filling  apparatus  was  discon- 
nected a  1-in.  pipe  nipple  with  a  coupling  attached  to 
provide  a  female  thread  for  the  splice  plug  was  con- 
nected to  one  end  of  the  splice  and  in  the  other  end  was 
screwed  a  self-acting  grease  cup.  Compound  was 
poured  in  the  cup  in  a  liquid  state  and  permitted  to 
overflow  through  the  nipple  at  the  other  end  of  the 
splice.  When  a  clear  surface  of  compound  was  pre- 
sented at  the  nipple  the  plug  was  screwed  in.  The  cup 
was  then  filled  with  compound  and  the  T-handle  screwed 
up  to  the  highest  point  so  the  spring-actuated  piston 
would  feed  compound  into  the  splice  while  contraction 
of  the  compound  due  to  cooling  or  absorption  by  the 
cable  was  in  process. 

After  twenty-four  hours  the  grease  cup  and  the  nipple 
on  the  other  end  of  the  splice  were  substituted  by  plugs 
if  the  amount  of  compound  absorbed  by  the  splice 
appeared  normal. 
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The  Interpretation  of  Electromagnetic  Units* 

A  Discussion  of  Certain  Inconsistent-its  in  Fundamental  Units  of  Conventional  Electric  and 

Magnetic  Syst.  ms,  with  Suggestions  for  Their  Removal 

by  Peof.  De.  m.  Abcoxj 


Tiiio  discussions  which  have  In  recenl  years  been 
held  in  the  meetings  of  the  international  Elec 
trotechnical  Commission,  and  particularly  in  its 
ipecial  committee  on  nomenclature  and  symbols,  as  well 
certain  proposals  resulting  therefrom,  have  con- 
firmed the  writer  in  the  belief  that  serious  misunuer 
standings  abound  at  the  present  time  in  the  interpreta- 
tion, or  at  least  in  the  expression,  of  the  fundamental 
theory  of  electromagnetic  quantities  on  which  the  elec- 
tric units  are  based.  It  seems,  therefore,  desirable  to 
call  attention  to  certain  inconsistencies  which  have  ap- 
peared from  time  to  time,  in  writings  on  this  subject, 
since  the  Paris  congress  of  1881. 

Absolute  Systems. — The  term  "absolute  system"  is 
often  applied  in  the  limited  and  inaccurate  sense  of  a 
system  whose  fundamental  units  are  length,  mass  and 
time.  The  term  is  likewise  often  restricted  to  systems 
employing  such  units  as  the  centimeter,  the  gramme  and 
the  second.  The  term  "absolute  unit"  was  actually  in- 
troduced into  science,  however,  merely  in  contradistinc- 
tion to  the  term  "arbitrary  unit."  For  this  reason,  an 
absolute  system  should  be  understood  as  a  system  of 
derived  units,  in  which  the  fundamentals  expressing 
physical  laws,  without  employing  any  conventions  or 
arbitrary  numerical  relations,  reduce  the  number  of 
basic  selective  units  to  the  minimum  possible  number. 

In  the  case  of  a  dynamical  absolute  system  the  mini- 
mum number  of  basic  selective  units  is  three.  But  it  is 
by  no  means  necessary  that  these  three  should  be  length, 
mass  and  time.  For  one  or  more  of  these  three  it  is 
possible  to  effect  suitable  mechanical  substitutions.  To 
each  group  of  three  selected  basic  units  corresponds  a 
particular  absolute  system,  the  relations  between  the 
similar  units  of  the  different  possible  systems  being 
established  by  the  equations  expressing  the  laws  of 
dynamics. 

In  the  case  of  an  electrical  absolute  system  the 
erroneous  view  was  originally  held  that  likewise  only 
three  fundamental  basic  selective  units  were  needed, 
and  ever  since  the  Paris  congress  of  1881  this  mistake 
has  been  repeated  again  and  again  in  the  literature  of 
the  subject.  Even  to-day  this  error  has  by  no  means 
completely  disappeared. 

In  order  to  illustrate  the  effects  of  such  omissions  in 
the  electromagnetic  systems,  we  may  first  consider  a 
little  more  closely  the  corresponding  conditions  in 
purely  dynamical  systems. 

Dimensional  equations  serve  two  purposes — first, 
they  reveal  the  dimensions  of  the  various  derived  units 
with  respect  to  the  fundamental  units  of  the  system; 
second,  they  define  the  magnitudes  of  the  various  de- 
rived units.  The  first  purpose  is  served  by  the  expres- 
sion of  a  derived  unit  in  exponential  terms  of,  say, 
L,  M  and  T,  the  exponents  being  characteristic  for  each 
derived  unit  and  affording  a  check  upon  the  homogeneity 
of  any  equation  containing  the  unit.  The  second  pur- 
pose is  served  by  determining  the  magnitude  of  the 
derived  unit  in  terms  of  the  fundamental  magnitudes 
of,  say,  length,  mass  and  time. 

We  may  present  the  dimensional  equations  of  the 
following  six  dynamical  quantities,  mass  [M],  density 

•Abstract  and  translation  by  Dr.  A.  E.  Kennelly,  graduate 
School  of  Applied  Science,  Harvard  University,  of  a  paper  pub- 
lished Nov.  25,  1915,  in  L'Elettrotecnica,  the  official  organ  of  the 
Associazione  Elettrotecnica,  Italiana,  Vol.  II,  p.   731. 


[8],  force  |  /''|,  energy  [W}t  modulus  of  elasticity  [E], 
and  coefficient  Of  elasticity  [K],  in  three  different  sys- 
tems, namely,  (/)  in  terms  of  mass,  length  and  time, 
(//)  in  terms  of  density,  length  and  time,  (///)  in 
terms  of  elasticity,  length  and  time. 


TABLE  OP   DIMKNSIONAL  I0QUATIONS 


Dynamical  Quantity 


1.  Mass 

3,  Density 

3.  Force 

4.  Energy 

5.  Modulus  of  elasticity  . 

6.  Coefficient  of  elasticity 


8y«tem  I 

im\  [/,]  m 


System  II 
U\  \L\  [T\ 


[M\=\M\  [M\  -[«L»] 

[«]=[ML->]  [*]-[«] 

[F]  =[MLT-*]  [F\-[6L*T->) 

[IP]=[ML'7'-'J  [W]  =[«Z,»r-»] 

[JB] -[AfL-iT-«)  [E] -[&L*T-*] 

[K)=[m-ilt*\  [tf]=[*-'Z^:r»] 


Hyotorn  III 
[E]  \L\  \T) 


[Af]-[J?IT«] 
\i]  ~[EL-*T*\ 
[F]  -[EL*] 
[W)-[EL*\ 
[E]-IE] 
\K\-E-* 


Commencing  with  system  I,  we  have  from  equation 
(2)  the  relation  [M]  =  [5L3].  Substituting  this  value 
for  [M]  throughout,  we  obtain  system  II.  In  this  sys- 
tem the  fundamental  unit  of  density  might  be  that  of 
any  conventional  standard  medium,  either  actual  or 
ideal.  For  example,  air  under  specified  conditions 
might  be  the  chosen  medium,  or  an  ideal  medium  might 
be  chosen  having  a  density,  say,  100  times  greater  than 
standard  air,  which  would  then  have  a  density  of  0.01. 
The  unit  of  mass  would  be  the  mass  of  unit  volume  of 
the  standard  medium. 

It  is  important  to  observe  that,  comparing  the  two 
equivalent  systems  I  and  II,  the  dimensions  of  any 
given  quantity,  in  terms  of  the  units  L  and  T,  which 
remain  common  to  both,  are  not  the  same.  Thus  force 
has  the  exponents  of  L  changed  from  1  to  4.  We  may 
thus  infer  that  if  the  dimensions  of  derived  quantities 
differ  it  is  because  of  differences  in  the  nature  of  the 
fundamental  units  on  which  the  systems  are  based. 

System  III  may  be  derived  from  system  I  through 
equation  (5)  of  the  latter,  which  gives  [M]  =  [EL7°]. 
Substituting  this  value  for  [M],  we  obtain  the  dimen- 
sional equations  of  system  III,  which  employs  elasticity 
as  one  of  its  fundamental  units.  The  unit  of  elasticity 
is  that  of  some  arbitrary  medium,  real  or  ideal.  Equat- 
ing any  of  the  corresponding  expressions  in  systems  II 
and  III,  we  obtain.  [2?5"1]  =  [L2T~2],  a  dimensional  equa- 
tion corresponding  to  the  Newtonian  law 


Vt- 


which  expresses  the  velocity  of  sound  in  a  medium 
possessing  the  properties  E  and  5. 

In  the  ELT  system,  the  unit  of  density  may  be  de- 
fined as  the  density  of  a  medium  which,  having  unit 
elasticity,  transmits  sound  with  unit  velocity.  The  unit 
of  mass  would  likewise  be  the  mass  of  unit  volume  in 
such  a  medium. 

The  preceding  absolute  systems  have  been  selected, 
not  for  any  practical  advantage  that  may  pertain  to 
them,  but  in  order  to  present  a  close  formal  analogy 
which  they  bear  to  the  electromagnetic  and  electrostatic 
systems.  If  in  system  II  we  assume,  by  convention,  that 
the  density  8  is  a  mere  numeric,  it  follows  that  energy 
has  the  dimensions  [L°T~2] ;  whereas  if  in  system  III 
we  assume  by  convention  that  the  elasticity  E  is  a  mere 
numeric,  it  follows  that  energy  has  the  dimensions  [L*]. 
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It  is  by  such  suppression  of  dimensions  in  the  funda- 
mental units  of  the  conventional  electric  and  magnetic 
systems  that  the  ratios  of  dimensions  of  the  same  de- 
rived units  in  the  two  are  some  power  of  a  velocity, 
whereas  they  should  evidently  be  mere  numerics.  It 
may  thus  be  inferred  that,  since  different  dimensions 
appear  in  the  electric  and  the  magnetic  systems  for  one 
and  the  same  derived  unit,  there  exists  at  least  one  sup- 
pressed unit  dimension  in  each  of  the  fundamental 
groups;  so  that  in  addition  to  M,  L  and  T  there  is  at 
least  a  fourth  fundamental  unit,  involved  but  sup- 
pressed. Thus,  in  the  conventional  electromagnetic 
system,  the  dimensions  of  current  are  [/]  =  [APiVr-1], 
whereas  in  the  electrostatic  system,  they  are  [/]  = 
[MiL3/2T~i~\.  In  the  same  way  it  is  frequently  claimed 
that  the  dimensions  of  inductance  are  essentially  those 
of  a  mere  length,  and  that  those  of  a  resistance  are  es- 
sentially the  same  as  those  of  a  velocity.  The  absurdity 
of  such  contentions  would  be  manifest  if  we  set  about 
expressing  the  height  of  a  mountain  in  henrys,  or  the 
speed  of  a  train  in  ohms.  The  expression  of  an  in- 
ductance or  of  a  capacitance  in  centimeters  offends  the 
trained  ear  almost  as  much  as  to  hear  weights  expressed 
in  gallons  or  distances  in  pounds.  By  taking  the  density 
of  water  as  unity  in  the  metric  system,  the  weight  of  a 
given  volume  of  water  becomes  numerically  equal  to  this 
volume,  but  that  does  not  logically  permit  of  expressing 
a  weight  in  units  of  volume. 

In  a  similar  manner,  it  is  a  fundamental  error  to  ex- 
press a  magnetic  flux  density  as  homogeneous  in  dimen- 
sions with  a  magnetic  force.  An  equation  of  the  type 
33  =  3C  -f-  4tc  3  may  be  expressed  as  a  numerical  equality 
with  reference  to  a  given  system  of  units,  but  cannot 
be  expressed  as  a  physical  identity.  If  the  unit  system 
be  changed  the  numerical  equality  will  disappear.  The 
same  is  true  for  the  equation  \l  =  1  +  4rcx.  These  equa- 
tions are  incomplete  or  non-homogeneous.  When  prop- 
erly written  out  in  full,  they  become  respectively 


33  =  ji0  3C  +  4tc  3 


and  jx  =  [i0  -\-  4tcx, 


where  |*0  is  the  permeability  of  free  space.  For  this 
reason,  the  proposal  of  the  International  Electrotechni- 
cal  Commission  to  express  both  3C  and  33  in  terms  of 
one  and  the  same  unit  (the  gauss)  is  logically  inad- 
missible. It  would  be  equivalent  to  adopting,  in  the  in- 
ternational metric  system,  the  same  unit  (the  cubic 
meter,  say)  for  both  masses  and  volumes. 

The  experimental  facts  upon  which  the  quantitative 
science  of  electromagnetism  rest  are,  when  written  al- 
gebraically : 


force 


force       /  = 


.      1QQ' 

'       t    l2  ' 
1  mm' 


V 


force 


_  2   ml 

1      "X      T  ' 


current  /  = 


7' 


Coulomb's  law  of  electric  action ; 

Coulomb's   law  of  magnetic   ac- 
tion; 

the  Biot  and  Savart  law  of  elec- 
tromagnetic action; 

Rowland's  law   of  current  iden- 
tity; 


where  e  is  the  dielectric  constant,  jx  the  inductivity,  and 
X  the  electromagnetic  constant  of  the  medium.  Here, 
in  addition  to  L,  M  and  T,  six  electromagnetic  quanti- 
ties enter,  namely,  e,  \l,  X,  Q,  m  and  /.  These  four  equa- 
tions can  only  serve  to  define  four  of  them  as  functions 
of  the  other  two,  and  of  L,  M,  T.  In  the  absence  of 
any  new  experimental  relations,  no  derived  unit  can  add 
to  the  solution.  The  minimum  number  of  fundamental 
units  which  can  serve  jointly  as  a  basis  for  such  a  sys- 
tem is  therefore  five,  and  if  three  of  these  are,  as  usual, 
M,  L  and  T,  two  others  must  remain  either  acknowl- 
edged or  else  concealed  and  suppressed. 

If  we  retain,  for  the  sake  of  logical  completeness,  the 


three  constants  e,  (i,  and  X,  we  may  recast  our  funda- 
mental equations  in  the  following  forms : 


,      1   Q^ 

1         e     P 


/  = 


T 


force ; 


force ; 


4tc 
W  =  —mI 


work; 


v  =  — =  velocity 


Electric  force,  F 


Magnetic  force,  3f  =  —  =  — 


From  these  the  various  derived  units  may  be  obtained, 
as  follow: 

L      1  SL 

Q  "  s     I1  ' 

f     _J_jm 
m  ~~  (jl     r  ' 
Electric  potential,  Ve  =  Fl. 
Magnetic  potential,  Vm  =  3C  I. 

Electric  flux  of  F,  *,  =  —  Q. 

£ 
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Magnetic  flux  of  3C  ,  <&»  =  —  m. 

Electric  displacement,  D  =  tF. 
Magnetic  induction,  33  =  ^  3C. 
Electric  displacement  flux,  3>d  =  4rcQ. 
Magnetic  induction  flux,  *  =  &nm. 
Magnetic  moment,       ml. 

Magnetic  intensity,  3  =  -^-. 

Electrostatic  capacitance,  C  =  el. 
In  the  above  expressions  I  means  a  length,  or,  more 
strictly,  it  is  a  quantity  having  the  dimensions  of  length 
and  therefore  expressible  in  units  of  length. 

In  deriving  the  meaning  and  dimensions  of  inductance 
we  may  define  it  in  any  one  of  three  ways,  namely : 

(1)  In  terms  of  the  mutual  energy  of  two  electric 

U.I 

currents  /  and  /',  which  reduces  to  W  =  -yr  //'•     From 

±i 

x2  ' 

(2)  In  terms  of  the  magnetic  flux  emanating  from 
one  current  /  and  linked  with  another  current  /',  which 

reduces  to  $  =  -^—  /'.     From  this,  the  inductance  of  a 

current  on  itself  is  £  =  — . 

A 

(3)  In  terms  of  the  emf.  induced  in  one  circuit  by  the 
rate  of  change  of  flux  emanating  from  a  neighboring 
circuit  carrying  current,  which  reduces  to 


E  = 


-i-  -T-   From  this  the  inductance 
X1    dt 


of  a  current  on  itself  is 

It  is  evident  that  if  we  give  to  the  electromagnetic 
constant  X  the  arbitrary  value  of  unity,  all  three  defini- 
tions of  inductance  become  identical  in  dimensions;  but 
otherwise  they  will  differ,  (1)  and  (3)  being  equivalent 
to  but  not  in  agreement  with  (2).  The  latter  (2)  is 
logically  preferable,  being  based  on  the  phenomena  of 
magnetic  induction,  to  which  the  unit  directly  refers. 
The  three  definitions  may,  however,  be  brought  into 
conformity  if  instead  of  considering  the  flux  of  vector 
magnetic  induction  gg,  we  should  consider  the  flux  of 
the  vector  ggA,  which  might  be  called,  for  distinctive- 
ness, the  electromagnetic  induction.  The  flux  of  this 
vector  would  be 


/', 


in 


which,  substituted  for  *  in  (2),  would  give  £  =  -z-r 
accordance  with   (1)  and  (3).     In  this  manner  the  in- 
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ductance  would  be  defined  a  i  the  Rux  of  electromagnetic 
induction  linked  with  a  circuit  carrying  unil  currenl 
definition  contained  In  l  i  I  offeri  en  an  iwer  to  ■ 
question   raised   in  the  symbols  committee  of  the   In 
ternational  BlectrotechnicaJ  Commission  as  to  whethei 
inductance  should  be  regarded  as  an  electric  or  as  a 
magnetic  unit.    This  definition  enables  both  )  and  <  to 
be  eliminated,   leaving   i  solely    in  evidence  as  a  dia 
tinctively  electric  unit     Moreover,  the  Inductance  mul 
tiplied  bj  an  angular  velocity     i.e.,  divided  by  a  time 
becomes  a  reactance,  essentially  similar  to  a  resistance, 
which  is  an  electric  unit. 
in  conclusion,  we  ma]    bring  together  sonic  of  the 

more     important     quantities    and     their    dimensions     in 
terms  of  \,  ■>  .  /..  81  and  T.     These  expressions  permit  of 

varying  at  will  the  numerical  magnitudes  of  the  units 
by  suitably  attributing  a  numerical  value  to  >.. 

[Q\      [3  IE]      0  V*M  I-    T 

[I\    -  I  >,xM/ '/./'  \R\  iLT 

|    H  |  [u  '.U'/>  *7"|  [«]  |>.  "a/,  | 

I  »]       [ti*Jlf*L  »!"*]  \C\       |>  ■>    L    T 

[♦]        |AU*L5T'| 
We  may.   for  example,   find   what    numerical  value  of   i 
will  change  the  magnitudes  of  the  units  of  mass  and 
length  BO  that  these  shall  coincide  with  those  of  the  prac- 
tical  system  of  the  ohm,  volt  and  ampere. 

The  practical  system  is  an  absolute  system,  having  as 
unit  of  length  10'  cm.  and  as  unit  of  mass  10  "  gm.  The 
result  is  that  the  practical  units  of  quantity  Q  and  cur- 
rent /  are  10"1  of  the  corresponding  c.g.s.  units.  The 
corresponding  ratios  for  the  practical  units  of  E,  R, 
,  and  C  are  well  known  to  be  10\  10°,  10"  and  10  ".  If 
we  were  to  take  the  kilogram  and  the  meter  as  the  units 
of  mass  and  length,  and  if  we  assigned  to  X  the  value 
10:  ',  or  3162,  with  ii,  =  1,  we  should  have  all  the  units 


Of  the  /.  ;>„.  '".,  kg.,  B.  system   identical  with  those  of  I  he 

pract  leal  system. 
We  may  therefore  say  that  the  ohm,  coulomb,  ampere, 
volt,  farad,  henry,  joule,  watt,  and  the  unit  permeability 
of  \H't-  space,  are  all  the  units  of  the  absolute  ;j,,,  m.,  kg., 

S.  system,  when  /.  is  given  the  numerical  value  3162. 
This  system  is  put  forward  merely  to  indicate  the  im- 
portance of  giving  recognition  to  the  coefficient  /.  It 
ma\  be  observed,  however,  that  the  |i0,  m.,  kg.,  s.  sys- 
tem   is   based   upon   precisely  the  same   foundations  and 

physical  laws  as  the;  u„  c.  g.  s.  system,  except  for  the 

signment  of  a  specific  numerical  value  to  X. 

Giorgi,  in  some  important  papers  published  between 
I '.id  I  and  1904,*  proposed  and  developed  an  absolute  sys- 
tem of  electromagnetic  units  which,  besides  offering  ra 
tionalization,  took  as  its  fundamental  selective  units  the 
meter,  kilogram,  second  and  the  international  ampere 
(or  any  one  of  the  Chicago  units).  The  magnetic  per- 
meability [x,,  of  free  space  here  differs  from  unity,  and 
became  4«  X  10  7.  This  system  suppresses  the  superflu- 
ous At.  factor  in  electromagnetic  equations.  It  has,  how- 
ever, the  disadvantage  of  requiring  very  awkward  num- 
bers for  permeabilities.  To  remedy  this  inconvenience, 
(iiorgi  proposed  to  substitute  the  term  magnetic  induc- 
tivity  for  permeability,  reserving  the  use  of  the  latter 
term  for  the  ratio  between  the  inductivity  of  a  sub- 
stance and  that  of  free  space.  In  this  way  the  existing 
numerical  values  of  permeability  would  remain  un- 
changed. The  system  above  referred  to,  however,  as  the 
y,„  m.,  kg.,  s.  system  is  free  from  this  complication,  and 
shows  that  other  means  exist  for  attaining  the  advan- 
tages of  the  meter  and  kilogram  as  units,  without  de- 
parting from  the  international  practical  system. 


•See  Transactions  International  Electrotechnical  Congress,  St. 
Louis,  L904.  Section  A,  Vol.  T,  p.  130,  "On  the  Systems  of  Electric 
Units,"  by  Prof.  Dr.  M.  Ascoli,  honorary  vice-president. 


Opportunities  for  Young  Electrical  Engineers 

III— In  the  Electric  Railway  Field 
By  Charles  Rufus  Harte 

Construction   Engineer  The  Connecticut  Company,  New  Haven,  Conn. 

It  is  probably  in  the  work  of  electric  railway  operation  and  administration,  points  out  Mr. 
Harte,  that  the  openiyigs  for  the  young  electrical  graduate  promise  the  most  consistent  develop- 
ment. In  the  operating  field  referred  to,  many  large  questions  still  remain  and  there  is  an  infinity 
of  small  problems  the  solution  of  which  will  mean  who  has  decided  up  on  electric  railway  work  of 
the  aggregate  than  the  more  obvious  major  problems.  Moreover,  it  is  in  many  ways  desirable 
that  the  candidate  for  honors  in  other  branches  of  the  electric  railway  field  shall  have  had  a  pre- 
liminary training  in  operation,  and  the  young  man  who  has  decided  upon  electric  railway  work  of 
any  kind  tvill  find  a  first-hand  knowledge  of  operation  well  worth  the  time  needed  to  acquire  it. 


OF  the  army  of  young  men  who  are  each  year 
graduated  from  our  technical  schools,  a  few, 
usually  because  of  family  ownership  or  control 
of  properties,  have  had,  in  advance,  definite  lines  of 
work  determined,  often  even  from  childhood,  and  a  few 
more,  because  of  particular  aptitude  or  liking  for  a 
certain  branch  of  work,  have  clear  ideas  as  to  what  they 
will  do.  The  majority,  however,  face -graduation  not 
only  undecided  as  to  what  work  to  take  up,  but  often 
with  little  realization  of  the  fields  open.  To  this  unde- 
cided contingent  a  brief  statement  of  the  opportunities 
of  electric  railway  work  may  not  be  amiss. 

Of  the  four  interrelated  branches  of  electric  railway 
work,  research  and  production  are  developed  with  ref- 
erence to  the  entire  electrical  art,  and  to  some  extent 
this  is  also  the  case  with  construction.  With  the  larger 
companies,  however,  and  with  some  contracting  firms, 
there  is  here  opportunity  for  specializing,  and  the  field 


offers  endless  and  constantly  changing  problems,  par- 
ticularly in  the  direction  of  heavy  service  electrification. 
But  it  is  in  the  branch  of  operation — employing  the 
term  here  in  its  broader  sense  of  embracing  all  develop- 
ments and  administration  other  than  that  of  entirely 
new  work — that  the  openings  promise  the  most  con- 
sistent development. 

Naturally  enough,  the  first  thoughts  along  this  line 
of  the  technical  near-graduate  is  of  maintenance,  of 
power,  of  lines,  or  of  track,  and  his  conclusions  are 
usually  summed  up  with  the  conviction  that  while  here 
there  may  be  a  measure  of  reward  there  is  no  oppor- 
tunity for  individual  effort  other  than  doing  well  what 
others  have  long  done  before.  This,  however,  is  a  mis- 
taken view.  It  is  true  that  there  are  not  the  oppor- 
tunities for  such  personal  glory  and  financial  return 
as  that  which,  for  example,  awaits  the  man  who  de- 
velops a  practical  method  of  converting  the  energy  of 
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coal  into  electricity  without  the  great  present  losses, 
or  who  provides  a  more  practicable  method  of  trans- 
porting electricity  than  the  present  "storage"  battery — 
to  mention  but  two  of  the  urgent  research  problems. 
But  there  are  many  large  questions,  and  an  infinity  of 
small  ones,  the  answers  to  which  in  the  total  mean 
economies  and  advances  of  no  less  importance,  to  say 
the  least,  than  the  more  obvious  major  problems. 

Aside  from  the  more  purely  engineering  work,  how- 
ever, the  field  of  management  and  operation  proper 
should  attract  the  technical  graduate.  In  fact,  the 
young  man  who  has  decided  upon  any  electric  railway 
work  will  find  a  first-hand  knowledge  of  operation  well 
worth  the  time  needed  to  acquire  it.  Operation  does 
not  offer  such  public  glory  as  may  be  had  in  some  other 
fields;  indeed,  in  these  days  the  head  of  a  large  system 
when  in  public  is  less  likely  to  be  the  subject  of  high 
honors  than  the  object  of  curiosity  as  to  how  he  con- 
ceals his  horns  and  tail,  but  the  solution  of  the  problems 
in  diplomacy,  administration  and  finance  involved  in 
balancing  satisfactorily  the  desires  of  the  public,  the 
claims  of  labor,  the  rights  of  the  stockholders,  and  the 
shrinking  purchasing  power  of  the  nickel,  requires  the 
true  engineering  temperament,  although  technical  train- 


ing in  detail  is  less  a  necessity  than  is  sterling  com- 
mon-sense. 

Men  whose  characteristics  or  inclinations  point  to- 
ward special  fitness  for  one  of  these  fields  need  have  no 
fear  of  lack  of  opportunity  or  reward  in  it,  nor  need 
the  average  graduate,  doubtful  as  to  his  real  place,  hesi- 
tate on  that  account.  The  differing  lines  are  not  so 
dissimilar  that  time  spent  in  one  is  lost  if  presently  it 
appears  a  wrong  choice  has  been  made.  Indeed,  as  al- 
ready stated,  it  is  in  many  ways  desirable  that  the 
candidate  for  honors  in  other  directions  have  a  prelim- 
inary training  in  operation.  Success  in  any  line  comes 
as  the  result  of  many  characteristics,  often  widely  dif- 
ferent in  detail  in  different  men,  and  consideration  of 
the  histories  of  successful  men  shows  clearly  that  ad- 
verse circumstances  of  early  training  and  work  at  least 
have  not  prevented  final  achievement — if  they  have  not 
been  favorable  factors. 

The  situation  may  well  be  summarized  in  the  state- 
ment that  to  the  young  technical  graduate  the  field  of 
electric  railway  work  offers  great  opportunity;  that  in 
no  branch  are  the  problems  by  any  means  exhausted, 
and  that  the  rewards  for  success  are  well  worth  while, 
both  professionally  and  financially. 


To  the  Editor  of  Electrical  World: 

Sir:  Your  introductory  article  on 
"The  Young  Electrical  Engineer's  Op- 
portunities" (Jan.  15)  opens  with  the 
statement  that  next  June  about  1600 
young  men  will  be  graduated  in  elec- 
trical engineering.  They  will  find  but 
little  difficulty  in  securing  employment 
at  laborers'  wages,  and  most  of  them 
will  be  obliged  to  begin  their  career 
without  their  college  education  having 
raised  their  initial  economic  value  above 
that  of  an  illiterate.  There  are  two 
reasons  for  this. 

A  college  education  has  no  value 
unless  there  is  something  to  educate. 
Graduates  will  be  employed  at  low 
wages  until  they  have  shown  that  their 
education  is  backed  by  character  and 
ability.  Those  who  succeed  in  this  test, 
however,  will  not  receive  as  much  com- 
pensation as  their  employers  can  afford 
to  pay,  because  competition  is  so  severe 
that  in  most  cases  they  can  be  quickly 
replaced  by  outsiders  who  would  be 
perfectly  satisfied  to  receive  the  same 
salaries. 

Economists  tell  us  that  value  is  pro- 
portional to  the  ratio  of  demand  to 
supply  and  that  this  law  applies  to 
labor  as  well  as  to  commodities.  Every 
graduate  adds  to  the  supply  and  trusts 
to  luck  for  the  demand.  He  enters  elec- 
trical engineering  because  its  mysteri- 
ous science  appeals  to  him  or  because 
in  his  early  youth  a  fond  parent  thought 
he  was  born  to  be  an  engineer  on  ac- 
count of  his  aptitude  in  taking  apart 
his  first  dollar  watch. 

The  boy  entering  college  does  not 
know  enough  of  the  world  to  think  of 
supply  and  demand.  This  should  be 
done  for  him  by  parent  or  college.  The 
parent  is  often  as  helpless  or  thought- 
less as  the  boy,  so  the  duty  of  regu- 
lating the  supply  to  the  demand  should 
devolve  upon  the  college.  The  college, 
however,  would  find  this  a  difficult  task 
because  of  its  remoteness  from  business 
affairs.  The  solution  of  the  difficulty, 
in  my  opinion,  is  co-operation  between 


Discussion  by  Readers 

Herewith  are  reproduced  two 
of  the  letters  received  comment- 
ing on  the  preceding  articles  of 
this  series,  printed  in  the  issues 
of  Jan.  15,  Feb.  19,  and  March 
18.  The  editors  will  gladly  pub- 
lish communications  which  will 
help  the  young  electrical  engin- 
eer get  his  sense  of  direction  in 
a  great  industry. 

the  colleges  and  the  engineering 
societies.  The  colleges  meet  the  en- 
gineers and  the  engineers  meet  the 
industries  in  these  societies,  thus  fur- 
nishing an  ideal  means  of  keeping  the 
college  in  touch  with  industrial  de- 
mands. 

There  are  many  industries  which  are 
run  in  an  inefficient,  haphazard  way 
owing  to  the  lack  of  high-grade  tech- 
nical talent.  I  am  of  the  opinion  that 
this  is  true  of  a  large  proportion  of  our 
industries  and  public-service  corpora- 
tions. Lawyers,  politicians  and  mer- 
chants occupy  positions  requiring  en- 
gineering knowledge  for  their  efficient 
administration.  Our  colleges  should 
prepare  men  for  this  work  instead  of 
turning  out  hundreds  of  machine  de- 
signers, surveyors,  and  so  on.  The 
realization  of  such  a  plan  would  require 
the  close  co-operation  of  the  colleges 
and  industries,  and  who  is  better  fitted 
to  bring  out  this  result  than  the  great 
engineering  societies? 

Your  series  of  articles  is  apparently 
designed  to  assist  the  graduate  in  find- 
ing himself  after  his  parents  and  teach- 
ers have  set  him  adrift.  The  articles 
will  undoubtedly  be  read  with  profit, 
but  why  are  the  boys  set  adrift?  Why 
can't  they  be  properly  launched  from 
ships  carefully  built  under  the  official 
supervision  of  the  engineering  pro- 
fession? William  A.  DelMar, 

Interborough  Rapid  Transit  Company. 
New  York,  N.  Y. 


Pleasing  personality, 

Address, 

Self-confidence, 

Judgment, 

Aggressiveness, 

Habits, 


To  the  Editor  of  Electrical  World: 

Sir:  I  have  become  very  much  inter- 
ested in  your  series  of  articles  "Oppor- 
tunities for  Young  Electrical  En- 
gineers." I  believe  these  will  be  of 
great  benefit  not  only  to  the  student 
about  to  graduate  but  also  to  those  who 
have  been  out  of  school  some  little 
time,  to  faculties  of  engineering  schools, 
and  many  others. 

Already  there  have  been  brought  for- 
ward several  points  worthy  of  consid- 
erable meditation  and  discussion,  of 
which  by  your  kind  invitation  advan- 
tage has  been  taken  by  several  of  my 
colleagues.  A  most  important  point 
brought  up  and  deserving  emphasis 
seems  to  be  the  question  of  including  in 
school  records  personal  characteristics 
such  as: 

Broad  and  open- 

mindedness, 
Diplomacy, 
Foresight, 
Industry, 
Reliability, 
Health. 

These  characteristics  are  the  ones 
looked  for  by  the  employer.  They  are 
important  items  in  the  marking  systems 
of  the  large  manufacturing  and  central- 
station  companies  conducting  appren- 
ticeship courses.  Most  of  us,  I  think, 
will  agree  that  they  contribute  in  no 
small  measure  toward  success. 

Several  universities  and  colleges  have 
been  collecting  data  on  the  personal 
characteristics  of  their  students  for 
some  time,  and  I  believe  I  am  safe  in 
saying  many  others  have  been  contem- 
plating similar  analysis.  It  seems  to 
me  the  need  for  this  is  urgent,  since 
success  depends  to  a  considerable  extent 
on  proper  characteristics,  a  fact  very 
little  appreciated  by  the  student  until 
he  reaches  the  outer  world.  Some  sys- 
tem of  considering  these  traits  in 
students  would  early  bring  the  matter 
forcibly  before  them,  with  the  prob- 
ability of  their  immediate  effort  and 
improvement.  R.  W.  Goddard, 

Department  of  Electrical  Engineering,  New 
Mexico  College  of  Agriculture  and  Me- 
chanic Arts. 
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n  Motor  Installations  that  Minimize 
Vibration 

Method*  ol  Mounting  Blowi  n  »nd  M  undationi 

uui  Bound  l  '■ 

Bl    T.  \v.   Ki  w 

Unless  special  attention  is  paid  to  the  method  of 
mounting    blowers    and    motors    the    vibrations    set    up 

during  operation  may  be  transmitted  for  considerable 
distances  from  the  equipment  by  the  air  currents  or  by 

the   framework  of  the  building  in  whieh  the  apparatus 

is    installed.      The    writer    has    found    that    very    little 

trouble  has  been  experienced,  however,  from  vibration 

when   the   construction    indicated    in    the  accompanying 

drawings  and  recommended  by  R.  i>.  Kimball  Company, 
consulting  engineers,  New  York  City,  has  been  used. 

The  foundation  on  which  the  apparatus  is  set  is  made 
of  concrete  or  brick  to  provide  a  firm  base.  Between 
this  and  the  base  of  the  machine  is  placed  a  resilient 
sub-base  set  on  4-in.  x  6-in.  x  1-in.  piano-felt  pads  placed 
3  ft.  apart,  the  whole  being  secured  in  position  by  bolts 
anchored  in  the  foundation  and  heads  countersunk  in 
the  sub-base.  The  sub-base  consists  of  a  lower  layer  of 
4-in.  x  6-in.  or  4-in.  x  8-in.  spruce  or  other  soft-pine 
timbers  laid  flat  and  lengthwise  of  the  foundation. 
Across  these  is  laid  a  flooring  consisting  of  %-in.  soft- 
pine  boards  covered  with  two  2-in.  layers  of  hard-pressed 
"Nonpareil"  cork  separated  by  one  layer  of  No.  24 
galvanized-iron  sheets.  Around  the  border  of  the  upper 
layer   is   laid   an   oil-dressed   hard-pine  coping   framed 


Mieater         Canvas  Connection 


FIG.    1 — MOUNTING   OF   BLOWER   APPARATUS   AND   CONNECTIONS 
WITH  DUCT  SYSTEM  TO  PREVENT  TRANSMISSION 
OF  VIBRATIONS 

with  lap  joints.  The  size  of  timbers  required  for  the 
coping  depends  on  the  size  of  the  apparatus  to  be  sup- 
ported. For  instance  3-in.  x  8-in.  timbers  should  be 
used  with  small-sized  fans  such  as  the  steel-plate  paddle- 
wheel  type  with  an  80-in.  housing.  With  90-in.  to 
120-in.  fans  4-in.  x  12-in.  timbers  are  advisable,  and  for 
larger  units  5-in.  x  12-in.  timbers  are  recommended. 
The  size  of  copings  used  under  driving  units  should 
correspond  to  those  under  the  fans.  After  the  coping 
has  been  set  in  place  Vs-in.  sheets  of  lead  should  be  laid 
on  the  surfaces  on  which  the  machine  base  will  bear  and 
the  latter  bolted  to  the  coping  with  lag  screws  equipped 
with  rubber  bushings,  hard-rubber  washers,  and  steel 
washers  in  the  position  indicated  in  Fig.  2. 

With  this  done  the  space  over  the  upper  layer  of  cork 
between  the  coping  timbers  is  filled  with  concrete  to 
within  V2  in.  of  the  machine  base.  This  provides  extra 
weight  and  rigidity  without  decreasing  the  resiliency  of 
the  sub-base.  It  may  be  pointed  out  that  in  the  con- 
struction which  has  been  described  the  aim  has  been  to 
eliminate  all  rigid  connections  between  the  machine 
and  its  foundation,  as  exemplified  by  the  use  of  rubber 
washers  and  bushings  for  lag  screws,  countersinking  of 
anchor  bolts  to  avoid  contact  with  machine  base  and  the 
like.  When  apparatus  is  set  in  basements,  propagation 
of  vibrations  from  a  machine  may  be  minimized  by 
placing  2  in.  of  asphalt  or  sand  under  and  around  the 
masonry  foundation. 


in  some  Instances  alternating-current  motors  must 

lie  11   ed  lo  (\n\i'  fans,   in  whieh  case  two  phase  or  thn •< 

phase  units  are  preferable  since  single-phase  units,  even 
when  equipped  to  be  self-starting,  are  objectionable 
because  they  usually  produce  considerable  noise  due  to 
the  pulsating  (lux,  especially  in  large  sizes.  Extra  pre- 
cautions should  be  observed   in  selecting  motors   rated 
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FIG.    2 — FAN   OR   MOTOR   FOUNDATION    THAT    MINIMIZES   NOISE 

at  less  than  2  hp.  to  secure  quietly-operating  units. 
When  motors  have  been  purchased  which  do  not  operate 
quietly  they  should  be  inclosed  in  sound-proof  housings, 
especially  when  they  must  be  installed  in  the  air  passage 
to  the  blower.  The  housing  may  be  constructed  with  a 
lining  of  hair  felt  held  in  place  with  Vs-in.  asbestos 
sheets.  This  makeshift  should  be  avoided,  however, 
where  possible  by  the  selection  of  suitable  apparatus. 

To  prevent  the  transmission  of  vibrations  from  fan 
housing  to  the  duct  system,  flexible  duct  couplings  may 
be  inserted  between  the  fan  and  the  discharge  duct. 
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FIG.    3 — EXHAUST-FAN    HOUSING    THAT    MINIMIZES    TRANSMIS- 
SION   OP   VIBRATIONS 

These  couplings  may  be  constructed  of  two  layers  of 
10-oz.  canvas  shaped  into  a  sleeve  about  8  in.  long 
(depending  on  the  size  of  the  fan)  and  fastened  to  the 
fan  and  duct  by  means  of  collars  bolted  to  each.  Slack 
should  be  provided  in  the  sleeves  to  allow  for  inflation, 
and  each  layer  should  be  painted  with  four  coats  of 
the  best  lead  and  oil  paint. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Maintaining  Fire  on  Portion  of  Grates  to 

Improve  Light-Load  Efficiency 

By  A.  E.  Anderson 

In  small  generating  stations  with  ordinary  load-fac- 
tors the  rating  of  each  boiler  is  sometimes  four  to  ten 
times  the  amount  needed  to  carry  the  load  at  different 
times  of  the  day.  Under  these  conditions  a  thick  fuel 
bed  is  undesirable  and  a  thin  one  without  holes  is  diffi- 
cult to  maintain.  The  result  is  that  unnecessarily  large 
quantities  of  air  often  pass  through  the  grate  and  past 
the  boiler  tubes,  thereby  lowering  the  efficiency  of  com- 
bustion and  utilization  of  energy  in  the  fuel.    For  finan- 


ASH-PIT   GATE   TO   PERMIT   FIRING   OF    HALF-GRATE   ONLY 

cial  reasons  and  because  of  the  possible  growth  in  load, 
it  is  not  always  advisable  to  try  to  remedy  this  condi- 
tion in  small  plants  by  installing  several  differently 
rated  boilers  for  as  many  different  loads,  since  acquisi- 
tion of  new  business  may  change  the  load  so  that  the 
boilers  installed  are  no  longer  the  most  suitable  in  re- 
gard to  all-day  efficiency. 

The  writer  has  found,  however,  that  by  providing 
means  for  burning  fuel  on  only  a  portion  of  the  grates 
and  preventing  air  leaking  through  the  remainder  boil- 
ers can  be  operated  at  almost  as  high  efficiency  as  if 
they  were  run  at  rating.  To  permit  this  method  of  op- 
eration in  the  writer's  station  a  sheet-iron  gate  was 
hinged  to  the  floor  of  the  ash  pit  directly  under  the 
bearing  bar  supporting  the  middle  ends  of  the  two  sets 
of  grate  bars,  as  shown  in  the  accompanying  drawing. 
One  end  of  a  rod  was  fastened  near  the  upper  edge  of 
the  gate  so  that  it  can  be  raised  or  lowered  by  hand  from 
the  front  of  the  boiler  as  load  conditions  demand. 

When  there  is  a  load  of  50  per  cent  to  100  per  cent  of 
the  rating  of  the  boiler  the  gate  is  placed  in  the  hori- 
zontal position  so  that  fire  may  be  maintained  on  the 
entire  grate  surface.  With  light  loads,  however,  the 
gate  is  raised  to  prevent  air  reaching  the  rear  half  of 
the  grates  and  a  fairly  thick  fuel  bed  maintained  with- 
out holes  on  the  front  half.  The  rear  grates  are  kept 
covered  with  cinders  and  clinkers  to  prevent  the  grate 
bars  burning.  The  floor  back  of  the  gate  can  be  raised 
even  with  the  gate  in  its  horizontal  position  to  elimi- 
nate the  difficulty  of  drawing  cinders  from  the  back  of 
the  pit  over  the  gate. 

A  so-called  movable  bridge  wall  to  accomplish  the  same 
purpose  as  the  gate  has  been  placed  on  the  market,  but 
while  it  should  meet  long-needed  requirements  operating 
troubles  are  liable  to  develop  where  high  temperatures, 
overload  conditions  and  slag  formation  occur  even  for  a 
few  hours. 


The  effectiveness  of  the  ash-pit  gate  or  half-grate  de- 
vice can  be  readily  tested,  without  much  expense.  For 
instance,  choose  a  time,  say  after  midnight,  when  the 
load  remains  fairly  constant  and  is  about  the  same  each 
day.  Weigh  the  coal  used  for  a  certain  period,  say  three 
or  four  hours,  when  firing  the  boiler  in  the  usual  man- 
ner. Then  during  the  corresponding  period  on  the  next 
day  thoroughly  cover  the  rear  half  of  the  grates  with 
cinders  and  weigh  the  coal  used  with  a  fire  maintained 
only  on  the  front  half  of  the  grate.  A  saving  of  5  to 
15  per  cent  will  result,  depending  on  the  care  with  which 
the  test  is  conducted. 


Investigation  of  Direct-Current  Corona  at  the 

University  of  Illinois 

During  the  last  three  years  the  electrical-engineering 
department  of  the  University  of  Illinois  has  been  carry- 
ing on  investigations  of  phenomena  accompanying  the 
production  of  high  dielectric  stresses  in  air.  Potential 
differences  ranging  from  500  volts  to  30,000  volts  are 
used  to  produce  these  dielectric  stresses.  The  investi- 
gations have  been  confined  entirely  to  the  study  of  the 
corona  characteristics  as  found  when  continuous  poten- 
tials are  applied  between  small  wires  and  cylindrical 
tubes,  the  wires  being  strung  axially  along  the  tubes. 
The  investigation  apparatus  took  these  forms  because 
it  has  been  found  that  the  intensity  of  the  corona  dis- 
charge when  the  wire  is  connected  to  the  positive  side 
of  the  line  differs  very  materially  from  the  discharge 
when  the  wire  is  connected  to  the  negative  side  of  the 
line.  These  two  conditions  can  be  studied  separately 
and  independently  best  when  the  direct-current  poten- 


A   GROUP  OF   250-WATT,   500-VOLT   DIRECT-CURRENT   GENERATORS 

CONNECTED  IN  SERIES  TO  PRODUCE  HIGH  POTENTIALS 

FOR   INVESTIGATING    CORONA 

tials  are  used.  Another  reason  why  the  wire-cylinder 
form  of  apparatus  was  chosen  is  because  the  field  dis- 
tribution between  the  wire  and  the  tube  is  extremely 
simple  and  symmetrical  as  compared  with  the  distribu- 
tion obtained  between  two  parallel  lines. 

The  plant  used  for  the  production  of  high-potential 
direct  currents  consists  of  fifty  500-volt,  250-watt  shunt 
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i  in-  machines  are  « * i v  ided  Into  i  h  i 
'  i .  driven  bj  ■  shunt  motor.  The  arms 
tures  of  tin'  machines  are  permanently  connected  In 
mi  the  field  of  each  machine  is  connected  across 
Its  armature.  A  knife  switch  ii  Included  In  «:n-M  j  1  * ■  I < i 
circuil  so  that  any  machine  may  be  excited  or  allowed  to 
run  Idle  as  desired. 

Tlii'  frames  of  the  machines  are  thoroughly    in   ulated 

from  the  ground  and  the  shafts  ace  connected  together 
through  flexible  Insulating  couplings,     in  the  newesl 

part  <»f  the  installation  one  side  of  the  armature  of 
each  machine  Is  Connected  to  the  frame  of  the  machine. 
In  this  manner  the  greater  part  of  the  dielectric  strain 
is  put  on  the  insulation  external  to  the  machine,  and  the 
strain    between    the    armature    winding    and    the    frame 

is  definitely  limited  to  the  potential  generated  in  the 
one  machine. 

The  line  potential  can  he  adjusted  to  give  any  de- 
sired   value    up   to   80,000   volts   as   a   maximum   by    (a) 

dosing  the  desired  number  of  field  switches,  (b)  vary- 
ing the  speed  of  any  of  the  sets,  and  (c)  changing  the 
resistance  in  the  field  of  the  generator  connected  to  the 
grounded  side  of  the  line.  The  voltage  is  measured  by 
means  of  two  electrostatic  voltmeters,  one  of  the  Kelvin 
type  for  measuring  the  higher  values  of  potential  used, 
and  the  other  of  the  Braun  type  for  measuring  the  lower 
values  (below  3500  volts).  These  voltmeters  are  cali- 
brated from  time  to  time  by  means  of  an  attracted-disk 
electrometer. 

The  investigators  hope  that  with  the  simplified  ap- 
paratus now  in  use  the  laws  governing  the  so-called 
"positive"  (wire  positive,  tube  negative)  and  "nega- 
tive" (wire  negative,  tube  positive)  corona  may  be 
ascertaned  and  the  corresponding  formulas  developed. 
It  is  believed  that  the  laws  governing  the  alternating- 
current  corona  discharges  can  be  determined  from  the 
two  dissimilar  direct-current  discharge  formulas. 
These  facts,  together  with  other  data  concerning  the 
tests  thus  far  carried  on,  were  set  forth  in  a  paper  by 
J.  W.  Davis  and  C.  S.  Breese  in  a  recent  issue  of  the 
Techno  graph,  the  publication  of  the  engineering  soci- 
eties of  the  University  of  Illinois. 


Motor-Driven  Pumping  Equipment  for     • 
Preventing  Sewer  Flooding 

To  prevent  sewers  from  backing  up  during  flood  sea- 
sons, thereby  flooding  basements  and  interrupting  the 
disposal  of  sewage,  the  city  of  Grand  Rapids,  Mich., 
which  is  located  on  both  banks  of  the  Grand  River,  has 
installed  electrically  equipped  sewage  pumping  stations 
at  the  outlets  to  four  trunk  sewers.  In  the  East  Side 
station,  which  is  the  largest  of  the  four,  are  four  motor- 
driven  centrifugal  pumps  having  a  total  twenty-four- 
hour  rating  of  218,000,000  gal.  Two  stations  on  the 
west  side  of  the  city,  known  as  the  South  Front  and 
West  Side  Ditch  plants,  are  each  equipped  with  sets 
of  three  differently-rated  horizontal  pumps  having  total 
ratings  of  63,000,000  gal.  per  twenty-four  hours.  The 
fourth  station,  known  as  the  Canal  Street  plant,  con- 
tains two  horizontal  pumps  having  a  total  twenty-four- 
hour  rating  of  24,000,000  gal. 

During  low-water  periods  the  sewers  discharge  di- 
rectly into  the  river.  When  the  water  rises,  however, 
enough  to  impede  discharge  from  the  sewer  outlets, 
sluice  gates,  which  are  provided  at  each  station,  are 
closed  preventing  water  backing  up  into  the  sewers. 
Then  the  pumps,  whose  suction  sides  are  connected  with 
the  compartments  formed  inside  the  gates,  are  started 
and  discharge  the  sewage  into  the  river. 

Energy  for  operating  the  motors  is  received  at  4400 


volt  .  I'ut  is  stepped  down  before  being  used.  The 
pumps  are  said  to  have  exceptionally  high  efficiency  an( 

can  be  Operated  at  $2  an  hour.  Winn  there  i  ,  any  rain- 
fall it  is  usualh  necessary  to  keep  one  of  the  pumps  in 
each  station   in   operation.      At  times  .r><)  per  cent,  of  the 

pumping  equipment  Is  required,  but  not  until  this  win- 
ter did  it  become  necessary  to  employ  all  of  the  pumps. 


MOTOR-DRIVEN    CENTRIFUGAL    SEWAGE    PUMPS    IN    EAST    SIDE 
STATION,    GRAND    RAPIDS,    MICH. 

On  one  occasion  the  river  rose  12  ft.  6  in.  in  four  hours, 
a  level  being  reached  which  was  the  highest  in  three 
years.  Although  there  were  misgivings  that  sewers 
and  basements  would  be  flooded  no  trouble  ensued, 
since  the  pumps  disposed  of  the  sewage  effectively. 


Effect  of  Frequency  of  Current  Reversals  on 
Electrolytic  Corrosion 

Electrolytic  corrosion  of  iron  and  lead  and  the  extent 
to  which  infrequently  reversed  currents  or  alternating 
currents  of  commercial  frequencies  augment  it  were  the 
chief  topics  of  discussion  at  a  recent  joint  meeting  of 
the  American  Institute  of  Electric  Engineers  and  the 
New  York  Section  of  the  American  Electrochemical 
Society  held  in  New  York  City.  In  a  paper  en- 
titled "The  Influence  of  Frequency  of  Alternating  or 
Infrequently  Reversed  Current  on  Electrolytic  Corro- 
sion," Burton  McCollum  and  G.  H.  Ahlborn  presented 
conclusions  drawn  from  experiments  performed  to  de- 
termine the  coefficients  of  corrosion  of  iron  and  lead 
buried  in  soil  and  subjected  to  varying  frequencies  of 
alternating  or  reversed  currents.  Sixty  cycles  per  sec- 
ond was  the  highest  frequency  and  two  weeks  the  short- 
est period  of  investigation.  It  was  pointed  out  that  in 
the  so-called  neutral  zones  of  street-railway  networks — 
that  is,  where  the  polarities  of  the  pipes  are  alternately 
positive  and  negative  for  periods  not  exceeding  ten  to 
fifteen  minutes — the  algebraic  sum  of  the  currents  dis- 
charged is  more  nearly  a  correct  index  to  the  total  dam- 
age that  will  result  from  electrolysis  than  any  other  fig- 
ure that  can  be  readily  obtained. 

The  investigations  also  indicated  that  corrosion  of 
both  iron  and  lead  electrodes  decreases  with  increasing 
frequency  of  reversal  of  the  current,  the  corrosion  be- 
ing practically  negligible  for  both  metals  when  the 
period  of  the  cycle  is  not  greater  than  about  one  minute. 
With  iron  electrodes  a  limiting  frequency  is  reached  be- 
tween fifteen  and  sixty  cycles  per  second,  beyond  which 
no  appreciable  corrosion  occurs.  No  such  limit  was 
reached  in  the  lead  tests,  although  it  may  exist  at  a 
higher  frequency  than  sixty  cycles.  The  corrosion  of 
lead  reaches  practically  the  maximum  value  with  a  fre- 
quency of  reversal  lying  between  once  a  day  and  once  a 
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week.  The  corrosion  of  iron  does  not  reach  a  maximum 
value  until  the  period  of  the  cycle  is  considerably  in 
excess  of  two  weeks.  With  periodically  reversed  cur- 
rents the  addition  of  sodium  carbonate  to  the  soil  re- 
duces the  loss  in  the  case  of  iron  and  increases  it  in  the 
case  of  lead.  The  coefficient  of  corrosion  of  lead  under 
the  soil  conditions  described  in  the  report,  when  sub- 
jected to  the  action  of  direct  current,  was  found  to  be 
only  about  25  per  cent  of  the  theoretical  value.  The  re- 
duction in  corrosion  due  to  periodically  reversed  cur- 
rents appears  to  be  due  to  the  fact  that  the  corrosive 
process  is  in  a  large  degree  reversible,-  so  that  the  metal 
corroded  during  the  half  cycle  when  current  is  being  dis- 
charged is  in  large  measure  redeposited  during  the  suc- 
ceeding half  cycle  when  the  current  flows  toward  the 
metal.  This  redeposited  metal  may  not  be  of  much  value 
mechanically,  but  it  serves  as  an  anode  surface  during 
the  next  succeeding  half  cycle,  and  thus  protects  the 
uncorroded  metal  beneath. 

The  extent  to  which  the  corrosive  process  is  re- 
versible depends  upon  the  freedom  with  which  the  elec- 
trolyte circulates,  and  particularly  on  the  freedom  of 
access  of  such  substances  as  oxygen  or  carbon  dioxide, 
which  may  result  in  secondary  reactions  giving  rise  to 
insoluble  precipitates  of  the  corroded  metal.  It  is  largely 
for  this  reason  that  the  corrosion  becomes  greater  with 
a  longer  period  of  the  cycle  since  the  longer  the  period 
the  greater  the  effect  of  these  secondary  reactions. 


A  Convenient  Storeroom  Bin  and 
Shelf  Construction 

In  the  accompanying  illustration  is  shown  a  well- 
arranged  storeroom  of  the  Southern  Bell  Telephone  & 
Telegraph  Company  at  Spartanburg,  S.  C.  The  bins 
at  the  right  are  constructed  of  wood  and  are  18-in. 
long,  10-in.  high  and  18-in.  deep.  The  bins  on  the  left 
are  built  of  steel  36-in.  long,  18-in.  high  and  20-in.  deep, 
and  are  used  for  storing  subsets,  bells  and  the  like.  The 
shelves  and  bins  on  the  side  of  the  storeroom  not  seen 
in  the  illustration  are  of  practically  the  same  construc- 
tion as  those  shown,  except  that  the  wire  compartments 
are  larger,  accommodating  several  coils  of  wire. 

Another  feature  of  this  storeroom  not  shown  by  the 
photograph  is  a  work  bench,  which  is  equipped  with  the 
necessary  tools  and  appliances  for  cleaning  and  repair- 
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THE     SPARTANBURG      (S.     C.)      STOREROOM     OF     SOUTHERN     BELL 
TELEPHONE    &    TELEGRAPH    COMPANY 

ing  telephones  and  other  equipment.  When  a  telephone 
is  removed  from  a  subscriber's  premises,  either  on  ac- 
count of  the  discontinuance  of  the  station  or  on  account 
of  trouble,  it  is  brought  to  the  storeroom  and  placed 
on  this  work  bench.     This  subset  is  then  carefully  re- 


paired, cleaned  and  thoroughly  inspected,  after  which  it 
is  wrapped  in  heavy  paper  and  stored  in  the  proper  bin. 
It  is  the  practice  at  this  exchange  to  always  use  an 
inspected  telephone  at  the  time  of  installing  a  new 
station  or  handling  a  change  of  location  order.  When  a 
subscriber  changes  from  one  street  address  to  some 
other  location,  the  instrument  at  the  old  location  is 
brought  to  the  storeroom  and  placed  upon  the  work 
bench.  A  new  telephone  or  one  that  has  undergone 
proper  inspection  is  installed  at  the  new  location.  In 
no  case  is  a  telephone  removed  from  the  old  location  to 
the  new  location  and  installed  without  being  tested  and 
thoroughly  cleaned  by  the  man  in  the  storeroom.  This 
practice  was  inaugurated  more  than  a  year  ago  by 
W.  W.  Collier,  district  plant  chief,  and  is  now  considered 
the  best  possible  insurance  against  instrument  troubles. 


How  an  Arrangement  and  Marking  of  Grouped 

Valves  Prevents  Mistakes  in  Manipulation 

In  the  power  plant  of  a  Massachusetts  factory  the 
high-pressure  lines  serving  various  departments  and 
buildings  from  an  air  pump  are  grouped  together  on 


A    METHOD  OF   LABELING   SUPPLY   LINES   FROM   A    MANIFOLD 

a  manifold,  as  shown  in  the  accompanying  illustration. 
To  enable  the  engineers  on  watch  to  handle  these  valves 
quickly  and  accurately  a  board  has  been  mounted  on  the 
wall  above  the  manifold  with  a  suitable  label  and  an 
arrow  above  each  valve.  This  results  in  much  more 
rapid  valve  manipulation  than  where  the  hand  wheel  of 
the  valve  itself  is  tagged  and  mistakes  are  minimized 
by  the  paralleling  of  designations,  accurately  aligned 
and  subject  to  satisfactory  lighting  conditions. 


Substation  Operating  Costs  for  a  New  England 

Electric-Railway  System 

An  interesting  example  of  the  economies  afforded  by 
central-station  service  was  recently  brought  out  at  a 
joint  hearing  before  the  Massachusetts  and  New  Hamp- 
shire Public  Service  Commissions  in  connection  with  a 
proposed  increase  of  fares  on  the  Massachusetts  North- 
eastern Street  Railway.  The  company  operates  an  in- 
terstate system  of  126  miles  of  track  and  purchases 
energy  from  the  Rockingham  County  Light  &  Power 
Company  of  Portsmouth,  N.  H.  Three-phase,  twenty- 
five-cycle,  13,200-volt  alternating-current  energy  is  de- 
livered to  seven  substations  with  an  aggregate  rating 
of  4500  kw.  and  a  maximum  capacity  of  6000  kw.  for  a 
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few  hour       i  iu-  eontral  station  en<  ■  por 

kilowatt-hour,  provision  being  made  for  slight  chai 
following  Ructuatiom  In  the  price  of  coal.    Enei 

ption  and  power  demand  arc  measured  at  primary 
voltage  upon  the  alternating  current  panels  of  tin-  sub 
station  switchboards,  the  railway  assuming  tin-  tn 
forming  and  conversion  losses  and  operating  and  main- 
taining the  substations.     During  the  fiscal  year   L915 

the    energy    consumption    was     10,806,824     kw.hr.,    for 

which  the  central  station  received  (144,288.  in  the 
same  period  the  everage  loss  in  the  substations  was  \2.7) 
per  cent,  the  range  being  from  8  to  L6  per  cent,  depend- 

ing  00  the  load-factor,  and  the  railway's  direct-current 
energy  consumption  was  9,018,023  kw.-hr.,  or  3.52 
kw.-hr.  per  car-mile.  From  Oct.  1  to  May  1  inclusive 
forty-two  double-truck  and  six  single-truck  cars  are 
operated,  and  the  rest  of  the  year  the  schedule  normally 

requires  four  Bingle-truck  and  fifty-seven  double-truck 

cars.     Average  speed  of  cars  is  L1.62  miles  per  hour. 

President  Belden  of  the  Massachusetts  company  said 
that  it  is  estimated  that  a  generating  station  of  suffi- 
cient capacity  to  meet  the  maximum  power  demands  of 
the  railway  alone  and  allow  for  reasonable  growth  would 
cost  at  least  $500,000,  and  that  the  necessary  alternat- 
ing-current lines  would  cost  $160,000  on  the  basis  of 
$4,000  per  mile,  making  a  total  investment  of  $660,000 
if  the  railway  company  supplied  its  own  energy.  Al- 
lowing for  a  combined  charge  of  15  per  cent  to  cover 
taxes,  interest,  insurance  and  depreciation  on  the  power 
plant  and  10  per  cent  for  taxes,  interest  and  deprecia- 
tion on  the  pole  line,  the  company  would  have  to  face 
yearly  charges  amounting  to  $91,000  if  it  ceased  to 
purchase  central-station  service.  There  would  also  be 
distribution-line  losses  between  the  power  house  and  the 
substations  amounting  approximately  to  10  per  cent, 
and  the  expense  of  maintaining  and  patrolling  the  lines, 
estimated  at  $150  per  mile  per  year,  or  $6,000  for  the 
40  miles  of  line  required. 

The  cost  of  substation  operation  and  maintenance  for 
the  fiscal  year  1915  was  $14,317,  composed  of  substa- 
tion maintenance,  $2,562;  wages,  $10,804,  and  supplies, 
$950.  The  total  cost  of  power  purchased,  including  sub- 
station operating  and  maintenance  costs,  was  $158,605. 
Mr.  Belden  said  to  the  commissioners  that  by  purchas- 
ing energy  the  Northeastern  company  is  saved  the  fixed 
charges,  including  interest,  taxes,  insurance,  deprecia- 
tion and  obsolescence  on  generating  plants  and  distribu- 
tion systems,  that  must  be  assumed  by  companies  pro- 
ducing their  own  power. 

A  comparison  of  the  amount  now  paid  the  central 
station  by  the  street  railway  with  the  estimated  cost 
to  the  latter  of  providing  its  own  power  is  tabulated 
herewith.  The  figures  omit  substation  losses  and  costs 
now  assumed  by  the  customer,  because  they  would  be 
the  same  in  either  case: 

Present  cost  of  purchasing  energy  : 

10,306,324  kw.-hr.,  at  1.4  cents $144,288.53 

Items  of  cost  to  railway  in  producing  its  own  energy : 

Estimated  cost  of  power  plant 500,000.00 

Annual   charges   for   taxes,    insurance,    interest    and 

depreciation  on  power  plant  (15  per  cent) 75,000.00 

Estimated  cost  of  40  miles  of  transmission  line  (at 

$4,000  a  mile) 160,000.00 

Annual  charges  for  taxes,  interest  and  depreciation 

on  pole  line  (10  per  cent) 16,000.00 

Cost  of  patrolling  and  maintaining  lines 6,000.00 

Total  charges,  exclusive  of  plant  operation.  .T 97,000.00 

Total  kilowatt-hours  to  be  generated 11,451,467 

Ten  per  cent  loss  between  power  house  and  substa- 
tions, kw.-hr 1,145,147 

The  balance  left  for  station  operation  and  mainte- 
nance after  deducting  $97,000  (based  on  an  energy  cost 
corresponding  to  that  with  central-station  service)  is 
$47,288.53,  equal  to  0.413  cent  per  kilowatt-hour.  This 
unit  production  expense,  however,  said  Mr.  Belden,  is 
lower  than  the  average  unit  cost  of  coal  alone  for  mod- 
ern stations  in  New  England. 


Minimizing  Electrolysis  of  Cable  Sheaths 
in  the  April  i  i    He  ni  the  Electbii  \i   World,  page 

hi  article  appeared  which  outlined  methods  used  by 

the  Kdi, on  Illuminating  Company  <>i  Brooklyn  to  as- 
certain    where   damage    la   liable   to   result    from   elec 

trolysifl  and  the  method  ii:  <d  to  drain  stray  current  .it 
these  points.  These  methods  were  (levied  ;ind  worked 
out  under  the  supervision  of  It.  A.  Paine,  .Jr.,  of  (he  dis- 
tribution  department    of  the   Kdison    Electric    Illuminal 

ing  Company  of  Brooklyn,  and  were  presented  in  an 
elaborate  original  paper  by  him  before  the  Brooklyn 
Company  Section  of  the  N.  E.  L.  A.  The  data  and  in- 
formation on  these  methods  as  presented  in  the  Ei 
trical  World  were  based  on  the  information  in  this 
paper,  the  tabulated  data  and  illustrations  being  those 
presented  by  Mr.  Paine.  This  paper  was  also  published 
in  its  entirety  in  the  February  issue  of  the  Brooklyn 
Bulletin  of  the  Brooklyn  Company  Section,  N.  E.  L.  A. 


Correcting  Polarity  Reversal  of  Exciters 
By  B.  W.  David 

Electrical  Engineer  Lincoln  Electric  Company 

In  an  article  of  the  March  18  issue  of  the  Electrical 
World,  page  658,  Gilbert  Rutherford  described  condi- 
tions whereby  the  polarity  of  a  direct-connected  or  in- 
dividual exciter  may  be  unintentionally  reversed  when 
the  voltage  of  the  exciter  is  too  quickly  reduced.  This 
annoyance  is  therein  described  and  properly  explained 
as  resulting  from  the  discharge  of  the  large  alternator 
field  back  through  the  shunt  field  of  the  exciter.  In 
what  follows  the  writer  offers  an  easy  solution  to  the 
problem  of  restoring  the  exciter  to  its  normal  condition 
so  that  the  meters  will  again  read  "on  scale." 


Shunt     )o> 
Field       \z> 

Exciter     So  I 

AW\AM 
Rheostat  I 


CONNECTIONS    SHOWING    METHOD    OF    REVERSING    POLARITY    BY 

CAUSING  THE  LARGER  FIELD  TO  DISCHARGE 

THROUGH  THE  SMALLER  ONE 

The  alternator  should  be  removed  from  the  line  and 
allowed  to  run  idle  with  the  exciter  switch  still  closed. 
Build  up  the  voltage  by  cutting  out  resistance  in  the 
exciter  field,  then  quickly  lower  the  exciter  voltage  by 
cutting  the  resistance  back  in  again.  This  will  dupli- 
cate the  conditions  under  which  the  reversal  originally 
occurred  and  the  resulting  reversal  will  bring  things 
right  again.  The  alternator,  being  disconnected  from 
the  line,  will  not  be  subjected  to  strain  or  current  rushes. 
This  method  of  restoring  the  original  polarity,  however, 
cannot  be  relied  upon  to  produce  reversal  in  cases  where 
the  exciter  field  is  strongly  saturated  or  has  a  natural 
time  lag  of  current  change  comparable  to  that  of  the 
main  alternator  field. 

The  method  to  be  followed  here  is  the  same  as  before 
— to  cause  the  large  field  to  discharge  back  through  the 
smaller  one.  Allow  the  alternator  to  run  idle  as  before — 
reduce  the  voltage  of  the  exciter  somewhat  below  nor- 
mal, then  quickly  open  the  exciter  armature  circuit 
either  by  lifting  one  of  the  brushes  of  a  small  two-brush 
machine  or  by  quickly  disconnecting  an  armature  lead 
loosened  for  the  purpose.  See  point  x  in  the  accom- 
panying diagram.  This  will  remove  the  source  of  en- 
ergy from  the  two  fields.  The  decay  of  flux  produces 
opposing  emfs.,  but  the  alternator  field  overcomes  the 
smaller  and  will  cause  enough  current  to  flow  to  reverse 
the  residual  magnetism  of  the  exciter. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


A  Battery  of  "  Wire-Your-Home 
Inducements 


How  Premium  Appliance  Offers  Were  Used  in  the  Campaign 
That  Has  Been  Successfully  Staged  at  Columbus,  Ohio 

The  Columbus  Railway,  Power  &  Light  Company  has 
been  developing  its  "Wire-Your-Home"  campaign 
around  the  central  idea  of  a  premium  offer  of  an  elec- 
tric appliance — selected  by  the  customer — to  every 
householder  whose  home  was  wired  within  the  period 
of  the  campaign.  At  the  same  time  two  other  special 
propositions  were  also  featured. 

On  the  one  hand,  a  price  of  $24.71  for  the  complete 
wiring  of  a  five-room  house  was  widely  heralded,  while 
on  the  other,  a  special  appliance  sale  placed  a  lot  of  addi- 
tional energy-using  devices  in  already-wired  houses  as 
well  as  in  the  newly-wired  ones.  The  special  premium 
inducement  was  at  the  same  time  opened  up  wider  to 
induce  the  purchase  of  large  appliances  or  an  equipment 
of  the  smaller  pieces,  by  offering  various  electrical  de- 
vices free,  thus  putting  still  more  energy-consuming 
utensils  on  the  company's  lines. 

Spreading  the  Story  of  the  Campaign 

Special  newspaper  display  advertising,  which  pre- 
ceded the  sale,  was  supported  by  street  car  displays  and 
numerous  folders,  and  all  the  regular  daily  advertising 


for  this  campaign,  were  likewise  fortified  with  folders 
whkli  pictured  styles  of  reading  lamps,  from  which  the 
new  customer  could  select  one  as  a  free  premium  with 
his  $24.71  order  for  house-wiring. 


TABLE    LAMPS,    ELECTRIC    HEATING    APPLIANCES    AND    VACUUM 
BOTTLES  WERE  OFFERED  AS  PREMIUMS  TO   HOUSE- 
WIRING   CUSTOMERS 

As  a  result  the  people  of  Columbus  were  greeted  with 
a  multiplicity  of  offers — certainly  one  of  which  was 
sure  to  make  a  strong  appeal.  All  of  the  propositions, 
of  course,  led  back  to  the  main  opportunity,  the  offer 
of  a  flat  price  on  the  wiring  and  fixtures  for  the  unit 
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REPRODUCED  ABOVE  IS  PART  OF  THE  APPLICATION   FORM   MADE  OUT  BY  THE   HOUSE- 
WIRING  CUSTOMER.      AT  THE  RIGHT  IS  SHOWN    A    PAGE    FROM    A    HOUSE- 
WIRING-MONTH   BOOKLET   DETAILING   THE  VARIOUS  PREMIUM  OFFERS 


Special  Sale 
Electric  Appliances 

March  15th  to  April  15th.  1*1* 

WE  WILL  GIVE  FREE 

With  each  Electric  Washer  purchased 


Odc  Electric  Grill. « 


:  Coffee  Percolator,  c 


With  each  Electric  Cleaner  purchased 


One  Electric  Toastei 


One  Electric  Iron.  I 


I  Universal  Vacuum  Bottle.  Of 
One  Ouart  Universal  Vacuum  Caraie. 

With  each  purchase  of  Electric  Appliances 


amounting  to  $12  or  more 

One  Ouart  Universal  Vacuum  Bottle,  Of 
One  Ouart  Universal  Vacuum  Caraie. 

This  is  our  regular  stock— prices  remain 


the  same 

Special  I 


With  each  contract  for  wiring  an  already- 


built  hoose,  received  during  this  time, 
we  will  give  Free — 


One  Electric  Toaster. 


:  Coffee  Percolator . ' 


One  Electric  Grill.  < 
One  Electric  Iron,  e . 
One  Portable  Electric  Stand  Lamp.  I 


5  ROOMS  WIRED  COMPLETE  FOR  $M.7I 


was  used  to  call  attention  to  the  applinace  sale  and  to 
the  house-wiring  offers.  A  special  folder  telling  what 
was  included  in  the  house-wiring  price  of  $24.71  and 
picturing  the  fixtures  furnished  and  giving  general  in- 
formation as  to  why  the  house  should  be  wired  and 
the  cost  of  using  electricity,  was  also  widely  distributed 
by  the  salesmen.  Moreover,  the  meter  readers  left  with 
each  present  customer  another  folder  which  gave  the 
details  of  the  premium  offer.  The  fifteen  additional 
salesmen  in  the  field,  working  on  the  commission  basis 


house,  with  an  easy-payment  offer  that  distributed  the 
cost  over  ten  monthly  installments. 

How  the  Contractors  Got  Together 

In  addition  to  these  direct  activities,  the  company 
enlisted  the  active  co-operation  of  the  electrical  con- 
tractors in  Columbus  by  agreeing  to  pay  them  cash  for 
all  wiring  contracted  for  during  the  period  of  the  cam- 
paign, regardless  of  who  originally  took  the  contract, 
and  still  allowing  the  new  customer  to  pay  the  wiring 
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DETAILS    OF    T11K    FIVE-ROOM    $24.71     WIRING    OFFER    AS    REPRO- 
DUCED   FROM  A  COMPANY  ADVERTISEMENT 

in  equal  installments  over  a  period  of  ten  months 
if  he  desires. 

It  is  interesting-  to  note  in  this  connection  that  the 
Columbus  Electrical  Contractors'  &  Dealers'  Associa- 
tion was  organized  on  March  15,  "for  the  purpose  of 
securing  closer  co-operation  and  better  understanding 
in  the  electrical  industry,  as  well  as  to  provide  for  the 
greatest  possible  development  along  these  lines  and  to 
secure  the  mutual  benefits  which  are  usually  to  be 
derived  from  such  an  organization." 

Sufficient  newspaper  space  was  used  each  day  to  pre- 
sent adequately  the  inducements  of  this  special  battery 
of  "wire-your-home"  offers,  and  200  lineal  feet  of  bill- 
board space  was  contracted  for  and  devoted  exclusively 
to  the  house-wiring  campaign,  while  during  the  final 
week  a  car  was  operated  over  the  city's  street  car  lines 
advertising  the  house-wiring  and  special  appliance 
offers. 


Success    of   Salary-Plus-Commission    Plan    of 

Paying  Appliance  Salesmen  at  Dayton 

and  Toledo,  Ohio 

At  Toledo  and  Dayton,  Ohio,  the  appliance  salesmen 
of  the  electric-lighting  companies  are  paid  salaries  plus 
commissions.  The  salary  is  sufficient  to  make  it  profit- 
able for  the  salesman  to  devote  the  necessary  time  to 
seeing  that  purchasers  of  devices  are"  satisfied  with 
them,  while  the  commission  serves  as  an  additional  in- 
centive to  sell  the  maximum  number  of  energy-consum- 
ing devices.  The  straight  salaries  in  these  two  cities 
differ  slightly,  being  $40  a  month  at  Dayton  and  $50  a 
month  at  Toledo.  The  commissions  are  as  follows: 
Dayton — 25  cents  per  energy-consuming  outlet;  10  per 
cent  on  all  appliances  except  flatirons,  50  cents  on  flat- 
irons,  5  cents  per  outlet  on  signs,  and  75  cents  per  mo- 
tor horsepower  contracted  for.     Toledo — 25  cents  per 


motor  inn  epower  contracted  for;  $l  to  $2.50  each  <»n 
percolators,  \  I  on  chafing  dl  he  .  $5  to  $12  on 

vacuum  cleaners,  $10  to  $20  on  washing  machines,  and 
0  cent    or  flal  1  pons. 

Large  [ncseasi  in  mi   i»i  mand  fob 

\  a<  1  1  '.1    I  1  1  INEB8 

As  .1  result  of  this  method  of  ]>:i.\  incut  the  appliance] 
sales   business  ill  Toledo  has  been   increased   from  about 

$4,000  a  year  under  the  old  plan  of  straighl  salary  to 
$41,000  a  year,  with  a  sales  force  of  only  twelve  men. 

\'e\t  year  the  appl iauce  sales  department  contemplates 
doing  $100,000  worth  of  business,  as  the  commission  is 
an  incentive  to  overtime  work.  A  large  portion  of  the 
business  referred  to  was  derived  from  the  sale  of  vacuum 
cleaners  and  washing  machines,  about  376  cleaners,  65 
washing  machines,  12  ranges,  1500  irons,  143  flag  signs 
and  numerous  small  appliances  being  sold. 

As  many  as  400  house-wiring  contracts  a  month  have 
been  secured  in  the  same  city  on  an  installment  plan  in 
which  the  central-station  company  carries  the  accounts 
and  allows  extension  of  payments  over  ten  months.  Con- 
tractors do  the  wiring  and  are  paid  by  the  electric  serv- 
ice company  thirty  days  after  completion  of  the  work. 
Lately  the  experiment  has  been  tried  of  letting  the  con- 
tractors handle  the  business  alone,  and  only  200  to  250 
contracts  a  month  are  being  received.  The  reason  given 
for  this  decrease  is  that  the  people  favor  doing  business 
through  the  operating  company,  and  another  is  that 
the  contractors  are  reticent  about  shouldering  the  re- 
sponsibility and  consequently  do  not  accept  all  of  the 
contracts. 

For  these  reasons,  and  also  because  their  own  salesmen 
are  more  likely  to  suggest  providing  additional  base- 
board outlets  for  various  appliances,  the  central-sta- 
tion company  intends  re-adopting  the  old  scheme  of  car- 
rying the  accounts.  The  salesmen  will  be  paid  $1  for 
securing  such  contracts.  The  average  cost  of  wiring  a 
residence,  so  far,  has  proved  to  be  about  $40  to  $50  per 
dwelling. 


Denver's  "Mile-High"  Electric  Flag  on  the 
City's  Tallest  Building 
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A  House- Wiring  Reminder  for  ' '  Moving  Day' ' — 

May  First 

Reproduced  herewith  is  one  of  the  advertisements 
which  the  Edison  Electric  Illuminating  Company  of 
Boston  has  been  running  in  local  newspapers  this 
spring  to  remind  prospective  tenants   and  purchasers 


r 


Be  Sure  the  house 

You  Rent  or  Buy 

is  Wired  For 

Electricity 

Don't  Be  Put  Off 

With  Anything  Less 


A   REMINDER  TO   THE   MAN   WHO   EXPECTS   TO   MOVE   MAY    1 

of  residence  property  that  no  house  can  be  really  mod- 
ern unless  it  is  equipped  with  electricity.  The  force 
of  the  reminder  applies  directly,  of  course,  to  the  land- 
lord and  owner  of  unwired  buildings  no  less  than  to  the 
prospective  occupants,  and  the  result  of  this  advertis- 
ing has  been  the  creating  of  a  distinct  sentiment  to 
accept  "nothing  less"  than  a  dwelling  wired  for  electric 
service. 


A  "Book  of  Rules"  Which  Excited  Interest  in 
an  Indiana  House-Wiring  Campaign 

"In  every  campaign  there  are  times  when  stimula- 
tion is  needed  to  keep  things  moving,"  pointed  out  J. 
P.  Ohmer,  superintendent  of  the  Indiana  &  Michigan 
Electric  Company's  Elkhart  (Ind.)  property,  in  dis- 
cussing a  recent  house-wiring  campaign  in  the  course 
of  which  a  so-called  "book  of  rules"  was  used  as  an 
interest-enlivener  with  great  success. 

The  "book"  itself  was  a  very  simple  little  four-page 
folder,  printed  in  red  on  buff-colored  paper.  Page  1 
read:  "Rule  I.  Never  overlook  an  opportunity  to  make 
an  investment  that  will  net  you  a  profit  of  25  per  cent. 
For  particulars  see  page  4." 

Page  2  read:  "Rule  II.  Consult  with  Borneman  & 
Sons  (electrical  contractors),  who  will  save  you  25  per 
cent  on  your  house  wiring  and  fixtures,  co-operating 
with .  See  page  4."  Page  3  read :  "Rule  III.  Con- 
sult with  Brice  H.  Reid  &  Company  (electrical  con- 
tractors), who  will  save  you  25  per  cent  on  your  house 

wiring  and  fixtures,  co-operating  with  .     See  page 

4."  Page  4  read :  "Rule  IV.  Make  it  strictly  electrical, 
Indiana  &  Michigan  Electric  Company."  The  books 
were  inclosed  in  buff  envelopes  also  labeled  "Book  of 
Rules"  in  red  ink. 

These  interest  stimulators  were  delivered  to  every 
residence  in  Elkhart,  regardless  of  whether  the  occu- 
pant was  or  was  not  a  user  of  electric  service.  The 
result  was  that  everyone  read  them,  if  only  out  of 
curiosity.  Then  everyone  was  set  to  wondering  and 
to  talking  about  house  wiring  and  about  the  Indiana  & 
Michigan  Electric  Company  and  the  contractors  who 
were  co-operating  with  it.  The  booklets  delivered  to 
customers  cost  the  company  1.25  cents  each,  the  deliv- 
eries being  made  by  a  force  of  youthful  helpers  directed 


by  the  company's  solicitors,  who,  in  light  horse-drawn 
wagons,  accompanied  the  delivery  boys  and  carried  the 
main  stock  of  the  booklets. 


A  Survey  to  Study  the  Use  of  Appliances 
at  Cleveland 

A  quick  canvass  was  made  by  the  commercial  depart- 
ment of  the  Cleveland  Electric  Illuminating  Company  a 
short  time  ago,  to  determine  the  use  made  of  electrical 
appliances  in  Cleveland  homes.  The  principal  effort  of 
the  canvass  was  directed  toward  finding  out  the  propor- 
tion of  the  appliances  in  the  homes  which  were  not  in 
use,  and  also  the  cause  for  their  not  being  used.  Two 
principal  reasons  were  looked  for,  namely:  (1)  appli- 
ances out  of  order,  and  (2)  inconvenience  of  use,  owing 
to  lack  of  plugging  facilities. 

Forty  district  salesmen  each  made  approximately 
thirty-five  calls,  totaling  about  1400  homes  visited. 
These  homes  were  distributed  over  every  section  of  the 
city,  but  were  not  in  suburban  districts. 

From  the  homes  having  appliances  the  following  data 
were  obtained : 

949  homes  having  appliances  were  visited. 
1501  appliances  were  found. 
1383  were  in  use,  92.2  per  cent. 
118  were  not  in  use,  7.8  per  cent. 
52  appliances  were  found  out  of  order — 3.4  per  cent. 
8  were  not  used  because  base  plugs  were  lacking. 
58  were  not  used  for  miscellaneous  reasons. 


How  the  Dubuque  (Iowa)  Company  Helps 

Find  Tenants  for  Wired  Dwellings 

Since  the  first  of  the  present  year  the  Union  Electric 
Company  of  Dubuque,  Iowa,  has  been  advertising  for 
rent  property  in  the  city  that  is  wired  for  electric  light. 
Through  one  advertisement  listing  fifty  pieces  of  prop- 


FOR  RENT 

Property  Wired  for  Electricity 

^sb^  WHEN  YOU  MOVE,  RENT  m^a^ 

A  WIRED  HOUSE 

It  13  not  always  easy  to  find  just  what  you 
want  when  you  move,  so  for  your  conveni- 
ence we  list  below  a  number  of  homes 
that  are  equipped  for  Electric  Light.  More 
complete  information  we  will  gladly  fur- 
nish without  obligation  or  expense. 


No.  1532  ALGONA  AVENUE 

Six  room  House.   Fine  place. 

No.  126  ALTA  VISTA  STREET 

Five  room  strictly   modem    lower 
Flat. 
No.  10  SOUTH  ALTA  VISTA  ST. 

Seven  room,  new,  strictly  modern 
Lower  Rat, 

No.  209  BOOTH  STREET 

Six  room  house.   Low  Rental. 
No.  7  CARDIFF  STREET 

Six  Room  Modern  House. 
No.  2718  COULER  AVENUE 

Four  Room  Cottage,  a  Bargain. 
No.  2689'  COULER  AVENUE 

Five  Rooms,  modern,  $  I  7.00. 

27TH  AND  COULER  AVENUE 

Seven  room,  strictly  modern.  Low- 
er Flat. 


ARGYLE  AND  O'NEILL  AVENUES 

Seven  Room  Bungalow,  new,  $15. 

No.  2544  ELM  STREET 

One-half    Double    House,    a    nice 
place  for  $12.00. 

No.  521  WEST  FIFTH  STREET 

New  Six  Room  Modem  Lower  Flat 

No.  332   MAIN  STREET 

Four  Room  Modem  Flat,  $  I  4.00. 

No.   16  RACE  STREET 

Seven  Room  Modern  House. 

No.  46  RACE  STREET 

Four  Room  Modern  Upstairs  Flat. 

No.  256  SIXTH  STREET 

Modern  Rat,  Reasonable  Rent. 

No.  119  JEFFERSON  STREET 

Six  Room  Modern  House  Just  Re- 
novated. 

No.  457  RHOMBERG  AVENUE 

Seven  Room  Upper  Flat,  $12.00. 


The  above  is  only  a  partial  list  of  the  vacant 
homes  that  are  wired 

TTJ  you  contemplate  moving  you   may   call  TTJ  you  have  a  vacant  house   that   is  wired, 

■•■^     our  office.  No.    700,  and  we    will    give  ■*■■'-     give  in  the  details  and  we  will  include  it 

more  detail  of  the  above  as  well  as  a  number  in  the  next  list  we  publish.  There  is  no  charge 

of  other  places  we  cannot  list.  for  this  service. 

TELL  US  WHAT  YOU  WANT,  WE  WILL  WE  WANT  YOU  TO  HAVE  IT  RENTED 

TRY  AND  FIND  IT  FOR  YOU  ALL  THE  TIME. 

UNION  ELECTRIC  COMPANY 

Telephone  700 


KEEPING    THE    WIRED    HOUSES    RENTED    AT    DUBUQUE,    IOWA 


E  I.  E  CTRICA  1      w  ORLD 


\  01     67,   No.    18 


.  i     ererc  ranted  la  one  week      B<   Idei 
ring  twelve  luw  euitomen  for  the  company  In  the 
ance  cited,  inch  Advertising  In  iirei  the  good-will 
andlordi  and  real  estate  men. 


The  Odorless  Electric  Vehicle     A  Sales  Point 

of  Interest  to  Prospective  Users  Who 

Deliver  Foodstuffs 

The  salt's  department  of  ■  large  Western  central- 
station  company,  In  endeavoring  to  Interest  s  bakery 
In  tlu>  purchase  of  an  electric  vehicle,  discovered  that 

one  of  its  strongest  arguments  lay  in  (he  fact  that  the 
electric  vehicle  eliminated  the  odor  of  horned  gasoline. 
In  the  delivery  of  pies,  cakes  and  pastry  the  presence  of 

fumes  of  burned  gasoline  about  the  car  is  very  unde- 
sirable, since  the  odor  is  absorbed  by  the  butter  in  the 

pastry.     It  is  said,  therefore,  that  even  if  the  gasoline 

vehicle   could   compare   favorably   with   the   electric   in 

the   bakery    man   would   favor  the  electric,   since 

it  allows  him  to  deliver  his  product  in  better  condition. 


A  Form  of  Contract  for  the  Rental  of  Wiring 
Installations 

Attention  was  called  in  these  columns  last  week  to 
the  plan  by  which  several  Massachusetts  companies  have 
installed  wiring  in  tenement  dwellings  under  an  ar- 
rangement by  which  the  tenant  or  owner  pays  15  per 
cent  of  the  cost  of  the  job  as  the  annual  rental  of  the 
installation. 

As  pointed  out  in  that  article  (page  773,  Electrical 
World,  April  1),  of  the  15  per  cent  rental  charge  6  per 
cent  represents  interest  and  9  per  cent  is  allowed  for 
depreciation,  on  an  eleven-year  basis.  Reproduced  here- 
with is.  the  form  of  contract  between  owner,  tenant  and 
electric  company  which  has  been  employed  with  success 
in  these  instances.  The  agreement  provides  that  de- 
fault in  making  the  monthly  payments  shall  constitute 
cause  for  the  removal  of  the  equipment. 


R.  N. 


Name 

Address Date 191 

Co. 

-,  „.    (Address) 

Dear  Sirs: 

Please  wire  my  house,  No Street, 

and  install  fixtures,  as  follows  : 

for  which  I  agree  to  pay  as  rent  the  sum  of 


Dollars   ($  )   per  year,  payable 

in  equal  monthly  installments,  as  hereinafter  provided  ;  this 
amount  being  15  per  cent  on  an  investment  of  Dollars 

(*  )   the  sale  price  of  the  above  property.     This  rental  of 

lo  per  cent  per  annum  consists  of  two  (2)  charges,  viz:  6  per 
cent  per  annum  interest  on  the  above  investment,  9  per  cent 
per  annum  depreciation  on  the  value  of  the  equipment. 

I  agree  that  a  failure  to  object  in  writing  to  this  equipment 
within  a  week  after  its  installation  shall  constitute  an  ap- 
proval of  the  work  and  materials  thereof  by  me  ;  in  case  of 
default  in  any  monthly  payment  or  sale  of  the  property,  you 
may  enter,  remove  and  repossess  said  equipment,  retaining  the 
same  and  all  payments  made  as  liquidated  damages  without 
further  obligation  or  right  on  my  part ;  and  that  I  will  not 
lease,  mortgage  or  sell  my  house  except  subject  to  the  terms 
hereof. 

I  agree,  at  my  expense,  to  keep  all  said  wiring  and  fixtures 
insured,  to  the  full  value  thereof,  for  the  benefit  of  said 
company. 

I  agree  to  pay  for  any  damage  or  injury  whatsoever  which 
may  occur  to  the  buildings  or  property  because  of  or  due  to 
the  installation  and  use  of  the  said  wiring  and  fixtures  by  me. 

Tenant 


Owner 

Accepted Company 

By 


Alter  one   of   the..-    rental   installations  has  been   in 
lCS  a  .short  time,  the  owner  is  approached  with  the 

suggestion  that  he  purchase  the  equipment  and  repay 
himself  through  a  small  increase  in  the  monthly  rent 
of  the  building.  As  a  result  many  installations  have 
hern  purchased  outright  in  this  manner,  releasing  the 
company's  Invei  tmenl   for  other  house-wiring  work. 


FORM   OF   AGREEMENT   SIGNED  BY  TENANT   OR   OWNER  PREPARA- 
TORY   TO    INSTALLATION    OF    WIRING    RENTED    HIM    BY 
THE    ELECTRIC-LIGHTING    COMPANY 


The  Value  of  Residence  Business  to  the  Central 

Station ' 

By  G.  A.  Lowther 

Sandusky    (Ohio)   Oil  &   BlflCtrlO  Company 

The  value  of  residence  business  to  the  central-station 
company  may  be  considered  under  three  heads,  namely, 
its  value  for  revenue,  its  educational  value,  and  its  value 
from  the  investor's  standpoint. 

1.  Residence  revenue  depends  a  great  deal,  I  believe, 
on  the  way  customers  are  "started  off."  If  heating 
devices  can  be  introduced  when  the  residence  is  first 
connected,  the  small  customer  will  produce  good  revenue 
from  the  first.  It  is  easier  to  do  this  at  the  outset  than 
to  try  and  build  up  the  load  later  on.  Many  central- 
station  men  have  an  idea  that  the  only  residences  worth 
going  after  are  the  large  ones  in  the  best  sections  of 
the  city,  but  this  is  a  mistake.  Last  year  we  connected 
a  number  of  small  five-  and  six-room  cottages.  That 
they  were  not  very  large  is  evident  from  the  fact  that 
the  cost  of  wiring  was  only  a  trifle  over  $30  each,  and 
in  most  cases  this  included  fixtures  and  lamps. 

Surprising  Monthly  Use  by  Small  Customers 

When  we  started  to  go  after  this  business  the  wire- 
men  made  sarcastic  comments  about  "holding  the  shacks 
together"  with  their  wires.  The  linemen  evidently 
thought  it  was  a  waste  of  time  and  material  to  run  serv- 
ices, and  the  meter  men  assured  me  that  they  would 
not  need  to  read  the  meters  because  they  would  never 
use  more  than  the  minimum  of  50  cents  per  month. 
But  I  recently  checked  up  the  records  of  more  than  100 
of  these  cottages  and  I  found  that  they  were  using  an 
average  of  more  than  16  kw.-hr.  each  per  month,  that 
many  were  consuming  more  than  25  kw.-hr.  per  month, 
and  some  more  than  30  kw.-hr.  per  month.  I  attribute 
these  results  largely  to  the  fact  that  an  electric  iron 
was  included  with  every  wiring  contract.  The  irons 
were  not  given  away,  but  were  figured  in  the  contract 
price. 

From  the  Standpoints  of  Public  and  Investor 

2.  Each  new  residence  customer  connected  means  the 
electrical  education  of  the  whole  family.  It  may  be  that 
the  availability  of  electric  service  starts  the  head  of  the 
family  thinking  of  ways  to  use  electricity  in  his  busi- 
ness, or  it  may  be  that  it  starts  other  members  of  the 
family  thinking  along  electrical  lines;  it  may  lead  to 
the  introduction  of  electric  service  in  places  where 
members  of  the  family  work,  and  it  nearly  always  leads 
to  further  electrical  development  in  the  neighborhood 
or  among  the  friends  of  the  household. 

3.  I  have  been  informed  on  good  authority  that  the 
central  station  which  has  a  large  residence-service 
load  finds  it  much  easier  to  get  money  for  securities 
from  bankers  and  investors  than  the  central  station 
which  can  only  show  a  large  power  load.  The  inference 
is,  of  course,  that  the  residence  load  remains,  no  matter 
what  happens,  whereas  the  power  load  is  likely  to  be 
less  dependable.  It  would  therefore  seem  that  residence 
business  also  has  a  real  value  from  the  investor's  point 
of  view. 


Abstract  of  paper   read   at   Springfield   meeting   of   commercial 
men  of  Ohio  Electric  Light  Association. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


FIG.    1 


Characteristics  of  the  Tungsten  Arc 

Newly-Discovered  Facts  Concerning  Arcs  Between  Non-Vaporizing 

Electrodes  Necessitate  the  Formation  of  New  Conceptions 

on  the  Production  of  an  Arc 

THE  tungsten  arc  has  lately  attracted  much  atten- 
tion both  in  this  country  and  in  England.  It  is 
too  early  yet  to  say  what  its  commercial  impor- 
tance may  be  in  future,  but  not  too  early  to  call  atten- 
tion to  the  far-reaching  changes  which  the  operation  of 
the  tungsten  arc  seems  to  necessitate  in  our 
notions  of  the  way  in  which  an  arc  is  formed. 
This  point  has  been  brought  out  in  an  in- 
vestigation carried  out  in  the  research  lab- 
oratories of  the  General  Electric  Company 
and  reported  by  G.  M.  J.  Mackay  and  C.  V. 
Ferguson  in  the  February  issue  of  the  Jour- 
nal of  the  Franklin  Institute. 

A  typical  tungsten  arc  lamp  is  shown  in 
Fig.  1.  In  order  to  study  the  effect  of  tem- 
perature at  the  cathode  this  electrode  is  sup- 
plied with  a  tungsten  filament  requiring 
about  20  amp.  to  heat  it  to  2800  deg.  K.  The 
anode  is  made  large  so  that  it  will  operate  at 
a  comparatively  low  temperature.  Fig.  2 
shows  the  volt-ampere  characteristic  of  hy- 
drogen as  found  on  direct  current  with  such  an  arrange- 
ment. It  will  be  seen  that  it  has  the  typical  form,  show- 
ing an  unstable  portion  at  A,  where  the  discharge 
changes  with  increasing  current  from  an  almost  invis- 
ible glow  to  a  very  concentrated  arc  discharge,  and  a 
less  noticeable  "kink"  at  B.  Other  gases,  such  as  nitro- 
gen and  argon,  however,  do  not  show  such  well-defined 
points  of  instability.  The  appearance  of  this  arc  is  very 
striking,  and  though  very  thin  and  of  little  luminosity, 
the  path  is  very  clearly  denned.  The  energy  consump- 
tion is  also  very  high,  due  doubtless  to  the  fact  of  its 
more  or  less  complete  disassociation  into  atoms  at  the 
temperature  involved,  and  its  extremely  good  thermal 
conductivity.  Thus  the  arc  of  Fig.  2,  1  mm.  long  and  0.5 
mm.  in  diameter,  consumes  700  watts,  operating  at  25 
amp.  and  28  volts.  It  should  be  a  very  good  source  of 
ultra-violet  radiation. 

If  the  characteristics  of  the  arc  are  affected  to  any 
extent  by  the  evaporation  of  electrode  material,  as  has 
been  supposed  with  carbon  and  low  boiling-point  metal 
electrodes,  where  the  vapor  pressure  of  the  substance 
often  reaches  atmospheric  pressure,  it  should  be  ex- 
pected that  strikingly  different  results  would  be  obtained 
with  the  tungsten  arc.  Since  such  differences  have  not 
been  found,  and  since  many  arcs  have  shown  no  spec- 
troscopic evidence  of  the  presence  of  tungsten  in  the  arc 
stream,  it  would  appear  that  rapid  evaporation  plays  no 
necessary  part  in  the  conduction  of  current. 

On  direct  current  the  nature  of  the  anode,  whether 
large  or  small,  of  copper,  carbon  or  iron,  does  not  ap- 
preciably affect  the  electrical  characteristics.  The  most 
interesting  and  most  important  phenomena  occur  at  the 
cathode,  which  may  take  the  form  of  a  filament  as  shown 
above,  capable  of  being  heated  to  various  temperatures 
by  an  external  source  of  energy.  In  order  for  a  dis- 
charge to  have  the  typical  "falling"  volt-ampere  char- 
acteristic shown  in  Fig.  2,  it  is  necessary  that  the  cath- 


ode spot  be  heated  to  a  comparatively  high  temperature, 
approximately  2800  deg.  K,  either  by  the  application  of 
energy  from  without  or  by  bombardment  of  positive  ions 
from  the  gas.  The  chief  function  of  a  cathode  heated 
from  an  external  supply  is  the  great  reduction  in  spark- 
ing or  arcing  potential,  which  enables  the  discharge  to 
be  started  at  a  voltage  relatively  very  low  in  comparison 
with  that  necessary  be- 
tween cold  electrodes. 
For  instance,  an  arc  in 
hydrogen  with  a  1-mm. 
gap  will  start  on  400 
volts  if  the  cathode  be 
heated,  whereas  with  a 
cold  electrode  a  voltage 
in  the  neighborhood  of 
4000  is  required.  Once 
the  arc  has  started,  the 
exciting  current  may  be 
shut  off  from  the  fila- 
ment, when  the  dis- 
charge will  run  with 
very  little  increase  in 
voltage  and  maintain  its 
own  cathode  spot  at  the 
proper  temperature.  The 
tungsten  button  in  Fig.  1 
offers  a  good  design  for 

this  purpose,  since  the  "spot"  may  be  removed  from  the 
more  fragile  filament.  With  lower  pressures,  of  course, 
much  less  voltage  will  start  the  arc  over  much  wider 
gaps,  and  hence  the  bringing  of  the  electrodes  together 
to  strike  an  arc  is  obviated  and  the  advantage  of  a  fixed 
gap  length  secured. 

Fig.  3a  illustrates  these  characteristics  very  well  when 
an  arc  on  alternating  current  is  maintained  between  a 
tungsten  cathode  small  enough  to  be  kept  hot  by  the  dis- 
charge and  an  anode  large  enough  to  operate  at  a  much 
lower  temperature.    These  wave  shapes  were  determined 
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FIG.  2 — VOLT-AMPERE  CHARAC- 
TERISTICS OF  HYDROGEN  ON 
DIRECT    CURRENT 
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FIG.    3 — RECTIFICATION    CHARACTERISTICS     (a)     IN    ARGON    AND 
(6)    IN   HYDROGEN 

by  oscillograph  in  argon  at  20  cm.  pressure.  They  show 
how  the  voltage  necessary  to  start  the  arc  from  the  hot 
cathode  is  no  greater  than  the  arc  drop  itself,  whereas 
on  the  other  half  of  the  cycle,  though  there  is  a  slight 
current  from  the  beginning,  the  anode  does  not  act  like 
the  hot  cathode  until  the  voltage  has  reached  the  peak  of 
the  wave.  As  the  anode  is  allowed  to  heat,  however,  this 
"arcing  back"  voltage  gradually  decreases.  This  cur- 
rent obtained  at  the  beginning  of  the  half  cycle  when 
the  large  electrode  is  negative  is  probably  due  to  per- 
sistence of  the  ionization  produced  during  the  first  half 
of  the  wave.  It  is  in  sharp  contrast  to  the  complete 
rectification  shown  in  Fig.  3b,  where  the  rise  of  poten- 
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he  end  of  the  cj cle  and  the  ihai  p  "cut  ofl "  indi 
rapid  recombination  of  ions  due  to  their  greater 
ol  diffusion    hi    hydrogen,     in  an  atmo  phen 
or  -in   there  la  ■  chemical  reaction  occurring 
between  electrodes  and  the  ga       it  haa  been  thoughl  by 
•   thai  chemical  reaction  aids  material!)  In  1 1 » « -  for 
mation  of  an  arc,  bul  In  theae  caaea  auch  conditions  are 
certainly  much    leaa    Favorable  than  with  the  "inert" 
fon  and  hydrogen. 
it   would,  therefore,  appear  that   rapid  vaporization 
and  chemical  reaction    al    the    electrode  surfaces  are 
merely  incidental  t<>  the  phyaical  phenomena  involved, 
uhuh  are  undoubtedly     the    moal    important.     Effects 
which  must  be  conaidered  are;     (1)   thermionic  emis- 
sion  from  the    hot    cathode,    (2)    thermionic  emission 
from  the  hot  gases,  (8)  effecl  of  temperature  on  the  gas 
to  increase  the  kinetic  energy  of  the  molecules  so  thai 
ionization  may  be  produced  hy  impact  as  suggested  by 
.1 .  J.    Thomson,  and    I  i>    secondary   electron   emission 
from  the  hot  cathode  due  to  bombardment  by  positive 
ions. 


Generators,   Motors  and  Transformers 

lh  U  mining  the  Transformation  Ratio  of  Trans- 
formers. — Pestarini. — An  illustrated  description  of  a 
method  for  which  high  accuracy  is  claimed  and  which  is 
independent  of  the  variation  of  the  voltage  of  the  sup- 
ply circuit.  It  is  a  zero  method,  very  much  like  a 
potentiometer  method,  and  requires  a  graded  resistance 
box  and  an  instrument  for  detecting  alternating  current 
to  determine  zero  current. — La  Litmiere  Elec,  Jan.  8, 
L9.16. 

10,000-Vo/Y  Direct-Current  Generator. — W.  LlNKE. — 
\  ather  full  translation  in  abstract  of  his  German  pa- 
per noticed  some  time  ago  in  the  Digest  on  a  direct-cur- 
rent generator  for  10,000  volts  supplied  by  a  German 
company  to  the  Reichsanstalt  for  scientific  purposes. — 
London  Electrician,  March  17,  1916. 

Lamps  and  Lighting 

Recent  Progress  in  Industrial  Lighting. — L.  Gaster. 

An  abstract  of  a  paper  read  before  the  British  Asso- 
ciation of  Supervising  Engineers.  The  watts  per  can- 
dle have  diminished  from  5  for  carbon  filaments  to  1.25 
for  tungsten  to  0.65  for  tungsten  "arc  incandescent," 
the  "intrinsic  brilliancy"  or  candle-power  per  square 
inch  has  increased  from  381  for  carbon  to  12,900  for 
tungsten  arc.  The  method  for  rating  lamps  was  dealt 
with  and  it  was  suggested  that  mean  spherical  candle- 
power  should  be  indicated  by  lamp  makers.  By  means 
of  the  "holophane  lumeter"  measurements  can  easily  be 
made.  With  modern  lamps  roughly  1  cp.  per  square 
foot  produces  an  effective  illumination  of  3  ft.  candles, 
when  the  lamps  are  arranged  according  to  the  uni- 
formly distributed  overhead  system,  with  mounting 
heights  ranging  from  12  ft.  to  16  ft.  above  the  floor, 
and  when  the  light  is  directed  from  the  lamps  in  an 
efficient  manner.  Reflectors  should  screen  the  source  of 
light  from  the  worker's  eyes,  distribute  the  light  where 
it  is  most  needed  and  diffuse  the  light.  There  is  strong 
connection  in  factories  between  number  of  accidents  and 
lighting  methods.  Inadequate  illumination  restricts  the 
output  and  leads  to  spoiled  work,  and  where  expensive 
labor  is  employed  it  pays  to  illuminate  well.  The  pres- 
ent tendency  seems  to  be  toward  using  incandescent 
lamps  of  moderate  candle-power,  300  or  so,  instead  of 
1000,  and  in  this  way  the  lighting  is  subdivided,  and 
better  conditions  regarding  shadows  are  obtained.  Spe- 
cial attention  should  also  be  paid  to  the  provision  of 
light  walls  and  ceilings.  Dust  deposits  on  lamps  and 
reflectors  may  reduce  the  illumination  in  a  factory  by 
50  per  cent. — London  Electrician,  March  10,  1916. 


Projectors  and  Reflectors  for  Domestic  and  Strict 
Lighting,  HAYDN  HARRISON.  A  reporl  of  a  paper  on 
the  efficiency  of  projectors  and  reflectors  before  the 
Liverpool  Engineering  Society.  The  author  explained 
the  reason  for  the  increased  efficiency  of  searchlights 
uainfi  lamps  on  the  Beck  principle;  he  also  advocated 
the  use  of  highly  concentrating  reflectors  with  diffusing 
globes  for  domeatic  lighting,  and  contended  thai  lampa 
with  similar  reflectors  on  high  posts,  far  apart,  for 
street  lighting  would  be  as  efficient  as  the  present 
methods  using  (lame  arcs,  and  would  only  require  about 
one-tilth  the  electric  power. — London  Elec.  Eng'ing, 
March  2,    L916. 

Rating  Of  Incandescent  Lamps.  K.  VV.  VVlLLCOX. — 
The  writer  points  out  that  rating  by  watts  is  primarily 
a  size  rating  to  give  a  convenient,  even  and  fixed  set  of 
values  by  which  lamps  can  be  sized  and  regularly  listed 
and  supplied  uniform  with  the  fixed  sizing  in  total  watts 
of  other  electrical  appliances,  such  as  heating  appli- 
ances, transformers,  meters,  etc.  For  measuring 
luminous  output  the  tendency  is  growing  now  to  use 
the  lumen  rather  than  the  candle-power  and  this  is 
strongly  recommended. — London  Electrician,  March  10, 
1916. 

Loiv-Voltage-Lamp  Lighting  System. — A  note  on  a 
British  patent  (5768,  1915)  of  I.  Frankenburg  &  Sons, 
Ltd.,  and  R.  Fleming  for  a  system  of  low-voltage  light- 
ing, which  consists  in  placing  in  a  high-voltage  circuit 
an  auxiliary  resistance,  such  as  one  or  more  high-voltage 
lamps  in  parallel  with  a  number  of  low-voltage  lamps  in 
series,  each  small  lamp  being  provided  with  a  small 
shunt  resistance. — London  Elec.  Eng'ing,  March  2,  1916. 

Traction 

Electric  Traction  on  French  Raihvay. — J.  Reyval. — 
Since  December,  1914,  the  French  railway  company  Du 
Midi  is  operating  electrically  its  lines  from  Tarbes  to 
Bagneres-de-Bigrove  (22  km.  or  13  miles)  and  from 
Lourdes  to  Pierrefitte  (21  km.).  During  the  first  year 
the  operation  has  been  regular  and  perfectly  satisfac- 
tory. The  single-phase  system  is  used.  Single-phase 
current  at  60,000  volts  and  16  2/3  periods  is  supplied 
from  the  hydroelectric  station  at  Soulorn,  near  Pierre- 
fitte, and  the  voltage  is  reduced  to  12,000  in  the  substa- 
tions of  Lourdes  and  Tarbes;  the  trolley  voltage  is  12,- 
000 ;  the  rails  are  used  as  return  circuit. — La  Lumiere 
Elec,  Jan.  8,  1916. 

Direct-Current  for  Terminal  and  Trunk-Line  Electrifi- 
cation.— Norman  Wilson  Storer. — The  first  part  of  a 
long  illustrated  abstract  of  a  paper  read  before  the 
I  British)  Institution  of  Electrical  Engineers.  The  pa- 
per discusses  the  series  motor,  acceleration,  and  ques- 
tions of  control.  Regenerative  systems  are  considered, 
as  well  as  the  question  of  voltage  and  interchange- 
ability — London  Electrician,  March  17,  1916. 

London  Tramways. — An  abstract  of  the  annual  report 
for  1914  of  the  London  County  Council  Tramways.  The 
total  length  of  the  Council's  tramways  on  Jan.  1,  1914, 
was  147  route-miles,  and  on  Dec.  31,  1914,  it  was  149V2 
route-miles,  of  which  about  143V2  miles  were  electric 
tramways.  During  the  year  1914  nearly  60,000,000 
miles  were  run  by  the  Council's  tramcars,  while  nearly 
535,000,000  passengers  were  carried.  Data  are  given  on 
extensions,  generating  stations  and  fares.  The  total 
working  expenses,  exclusive  of  capital  charges,  were 
13.42  cents  per  car-mile  (against  13  cents  in  the  preced- 
ing year).  The  total  revenue  per  car-mile  was  19.36 
cents  (against  18.42  cents).  The  war  service  allowance 
caused  a  deficiency  of  $166,000,  which  was  met  out  of 
the  general  reserve  fund.  But  for  this  there  would  have 
been  a  surplus  of  $45,000.  Tests  were  made  of  petrol- 
electric  cars  on  the  Tooley  Street  to  Greenwich  Church 
route,  but  as  the  experiment  did  not  prove  satisfactory 
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;hey  were  withdrawn  from  service.  It  has  now  been  de- 
eded to  use  them  as  tractors  of  trail  cars  between  the 
nain  tramway  routes  and  the  depots  in  which  the  trail 
:ars  will  be  housed. — London  Electrician,  March  17, 
L916. 

Installations,  Systems  and  Appliances 

Oil  Switches. — Bruno  Bauer. — The  first  report  of 
;he  commission  on  high-tension  apparatus  and  fire  pro- 
action  appointed  by  the  Swiss  Electrical  Society  and 
the  Association  of  Swiss  Central  Stations.  The  condi- 
tions are  investigated  theoretically  for  the  maintenance 
of  an  electric  arc  in  an  oil  switch.  In  order  that  an 
arc  may  exist  two  conditions  must  be  fulfilled:  the 
voltage  must  be  above  a  certain  minimum  value,  and  the 
power  must  be  above  a  certain  minimum  value.  These 
two  conditions  are  investigated  mathematically.  The 
heat  generated  at  the  contacts  of  an  oil  switch  is  not 


t-o  ^'i0£.te 

FIG.    4 — CURVES    SHOWING   GRADUAL  DECREASE 
OF    CURRENT   AS    SWITCH    VOLTAGE   RISES 

equal  to  the  total  energy  flow  that  is  interrupted.  Con- 
sidering the  case  of  a  continuous-current  load,  i.e.,  the 
current  may  be  considered  to  decrease  gradually  as  the 
switch  voltage  e*  rises  according  to  the  assumed  curves 
of  Fig.  4.  The  curve  eti  shows  the  variation  of  the 
power  in  the  arc,  and  it  will  be  noted  that  this  power 
has  a  finite  value  at  the  moment  of  interruption.  In  the 
case  of  an  alternating  current  load  the  interruption 
takes  place  near  to  the  point  of  zero  current,  and  on  this 
account  the  strain  on  the  switch  is  much  less  severe 
than  in  the  case  of  a  continuous-current  load.  The 
doubly-shaded  area  A  represents  the  energy  trans- 
formed into  heat  at  the  switch,  and  this  bears  to  the 
total  energy  that  would  pass  in  the  circuit  during  a 
time  equal  to  the  switching  period  a  ratio  C.  We  have 
thus  A  =  CI0Etc,  when  C  is  a  constant  of  the  switch 
and  tr  the  time  in  seconds.  At  a  frequency  of  50  cycles 
a  second  C  is  found  to  vary  in  modern  oil  switches  be- 
tween 0.02  and  0.07  and  for  continuous  current  to  reach 
a  value  of  0.18.  Tests  were  made  in  the  power  station 
of  Beznau  with  one  of  the  1000-kw.,  8000-volt,  50-cycle 
generators  installed  there  operating  on  a  water  load. 
Oscillograms  were  taken  of  the  current,  arc  and  line 
voltage  and  the  length  of  the  switch  opening,  the  latter 
being  determined  by  a  mechanical  attachment  to  the 
switch  blade  designed  to  actuate  one  of  the  oscillograph 
movements  giving  it  a  deviation  proportional  to  the  dis- 
tance traversed  by  the  switch  contact.  The  main  object 
of  the  tests  was  the  determination  of  the  quantities  C 
and  tr  and  as  C  varies  for  a  given  form  of  contact  be- 
tween much  narrower  limits  than  tc,  it  is  the  value  of  tr 
that  has  by  far  the  greater  importance  in  estimating 
the  capacity  of  a  switch.  It  is  found  that  under  normal 
conditions  C  is  constant.  The  results  of  numerous  tests 
are  given  in  tables.  A  series  of  tests  at  8000  volts  and 
non-inductive  loads  from  200  kw.  to  800  kw.  with  switch 
velocity  55  cm. /sec.  gave  as  mean  values  1  cp.  —  5.6,?/ 


=  98,  C  =  2.8  per  cent.  Even  in  the  extreme  case  of 
short-circuits  on  large  units  C  does  not  exceed  5  to  7  per 
cent.  The  way  in  which  the  time  t9  depends  on  the 
power,  voltage,  etc.,  is  investigated  in  great  detail 
mathematically  and  the  results  of  these  investigations 
are  given  in  tables  and  diagrams  and  experimental  con- 
firmations of  the  theory  are  also  given.  One  of  the  re- 
sults obtained  is  that  the  length  of  arc  and  the  switch 
energy  depend  not  only  on  the  magnitude  of  the  load 
and  the  constants  of  the  switch,  but  also  on  the  con- 
stants of  the  generating  plant.  For  a  given  load  the 
switch  energy  increases  with  the  reactance  of  the  gen- 
erator. This  effect  is  most  marked  with  heavy  loads. 
The  length  of  arc  and  the  switch  energy  decrease  the 
greater  the  number  of  generators  running  in  parallel. 
If  the  load  is  inductive  and  constant  in  value,  the  phase 
displacement  in  the  mains  is  added  to  the  displacement 
produced  by  the  internal  reactance  of  the  generator,  so 
as  to  cause  the  switch  energy  to  increase  rapidly  with 
the  external  phase  displacement.  It  is  more  dangerous 
to  switch  off  a  load  from  a  generator  of  poor  regula- 
tion than  from  one  of  close  regulation.  This  is  con- 
trary to  the  accepted  opinion  of  switch  designers,  who 
consider  that  a  large  drop  of  voltage  in  the  generator 
assists  the  interruption  of  the  load  current.  This  point 
is  of  particular  importance  in  connection  with  the 
switching  off  of  short-circuits.  For  the  smallest  switch 
energy  to  be  developed  both  the  switch  contacts  should 
be  made  of  copper  (brass  and  iron  giving  far  worse  re- 
sults) ;  the  usual  commercial  forms  of  contacts  do  not 
show  any  marked  difference  in  respect  to  the  switch  en- 
ergy developed;  diminishing  the  mass  of  the  contacts 
tends  to  increase  the  switch  energy,  but  increase  of 
mass  above  that  usually  employed  does  not  lead  to  any 
marked  improvement ;  the  contact  area  should  be  not  too 
small  and  well-rounded  off,  as  points  and  edges  become 
a  seat  of  negative  arc  craters,  and  thus  increase  the 
voltage  across  the  switch. — London  Electrician,  March 
3,  1916. 

Starting  and  Controlling  Apparatus. — C.  C.  GARRARD. 
—An  illustrated  article  in  which  the  author  describes 
the  design  of  variable  resistances  which  enable  electric 
motors  to  be  started  up  without  taking  an  excessive  cur- 
rent from  the  mains  and  without  mechanical  shock,  and 
also  enable  the  running  speed  of  the  motors  to  be  varied 
at  will.  The  author  first  deals  with  direct-current  mo- 
tor starters  and  describes  the  method  of  grading  direct- 
current  starter  resistances.  He  then  deals  with  the 
choice  of  starters  for  squirrel-cage  motors  and  describes 
first  the  use  of  auto-transformer  starters  for  squirrel- 
cage  motors.  The  rating  of  auto-transformer  starters 
and  the  choice  of  the  number  of  tappings  on  auto-trans- 
former starters  are  discussed. 

A  continuation  of  his  serial  on  apparatus  for  start- 
ing and  controlling  electrical  running  machinery.  The 
discussion  of  the  choice  of  type  of  a  starter  for  a  squir- 
rel-cage induction  motor  is  finished  and  the  following 
conclusions  are  reached.  The  resistance  type  of  starter 
for  squirrel-cage  motors  should  very  rarely  be  used.  Its 
only  advantage  is  that  it  can  easily  be  made  with  no- 
volt  and  overload  releases,  and  thus  for  small  sizes  may 
sometimes  find  application.  For  motors  up  to  25  hp., 
and  occasionally  for  larger  sizes,  where  the  motor  is 
started  up  light — e.g.,  when  it  is  connected  by  a  clutch 
or  loose  pulley  to  its  load,  or  where  it  only  has  to  start 
up  short  lengths  of  shafting— the  star-delta  switch  is 
best.  When  the  starting  conditions  are  severe,  or  un- 
known, or  when  the  local  or  supply  authority  places  re- 
strictions on  the  value  of  the  sudden  starting  current, 
then  auto-transformers  afford  the  best  solution.  The 
author  then  begins  the  discussion  of  the  starting  and 
speed  control  of  three-phase  slip-ring  induction  motors. 
—London  Electrician,  March  3  and  March   17,   1916. 
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i    Bi<  iim  \k       \  review  ol  the  gradual  de 
velopmenta  of  the  electricitg    luppb    for  light,   power 
traction  purpo  e  .  la  Rioscou  since  L886.  The  max! 
mum  capacity  of  the  station  li  80,000  lew.    Some  n 
added  on  the  cable  distributio  n,     La  i:>  vue 

Feb.  i.  L916. 

(Ml  Switch,  s.    An  illustrated  description  of  various 
types  of  oil  switches  designed  bj  a  German  companj 
Ehk.  '/.<  it.,  Feb.  24,  L916 

Blectrophysit  i  end  Magnetism 

Unipolar  indued,,,,   and   Absolute   Rotation.     B.    II. 
Kennabo.     a  brief  abstracl  of  an   American  Physical 
S(K-ift >  paper.    In  order  t«>  mi  oul  some  gaps  in  the  ex 
perimental  evidence  bearing  on  the  problem  of  unipolar 
induction,  an  apparatus  has  been  constructed  consisting 
of  a  cylindrical  condenser  inside  a  solenoid,  both  con 
denser  and  solenoid  being  capable  of  independent   rota 
tion  about    their  common   longitudinal  axis.     The  inner 

coating  of  the  condenser  is  connected,  by  means  of  a 
needle  dipping  into  mercury  held  in  an  insulated  cup, 
me  pair  of  quadrants  of  an  electrometer,  the  other 
pair  being  earthed;  the  outer  coating  of  the  condenser 
connects  through  the  bearings  to  the  frame  of  the  ap- 
paratus and  so  to  earth.  Let  the  condenser  be  set  in  ro- 
tation and  let  the  solenoid  be  magnetized.  Then,  ac- 
cording to  the  theory  of  Lorentz,  an  electromotive  force 
will  l.e  developed  in  all  rotating  radial  parts  of  the  ap- 
paratus; thus  a  difference  of  potential  should  be  set  up 
between  the  coatings  of  the  condenser  and  the  electrom- 
eter should  show  a  deflection.  Furthermore,  the  effect 
should  be  quite  independent  of  the  rotation  of  the 
solenoid.  Preliminary  observations  already  obtained 
show  the  existence  of  an  effect  of  the  right  order  of 
magnitude  and  in  the  right  direction.  Simultaneous 
rotation  of  the  solenoid  has  no  effect.  Undoubtedly  the 
most  interesting  case  is  when  the  condenser  and  solen- 
oid are  locked  together  and  set  in  rotation;  change  of 
the  magnetic  field  results  in  about  the  same  deflection 
as  if  only  the  condenser  were  rotating.  If  we  admit 
that  the  simultaneous  rotation  of  the  axial  connecting 
wires,  the  electrometer,  the  room  and  the  fixed  stars 
would  not  alter  the  effect,  as  seems  most  likely  to  be 
true,  then  we  may  say  that  with  the  present  apparatus 
a  purely  electromagnetic  effect  which  is  due  to  absolute 
rotation  has  actually  been  observed. — Phys.  Rev., 
March,  1916. 

Corona. — Earle  H.  Warner. — A  brief  abstract  of  an 
American  Physical  Society  paper  on  a  new  law  relating 
to  ionization  pressure  and  current  in  the  corona  of  con- 
stant potentials.  The  "corona"  is  the  glow  which  sur- 
rounds conductors  when  there  exist  high  potential  dif- 
ferences between  them  and  neighboring  conductors. 
Farwell  has  shown  that  at  the  instant  the  corona  ap- 
pears the  pressure  in  the  corona  apparatus  increases. 
The  object  of  the  author's  experiments  was  to  test  the 
relationship  between  the  ionization  pressure  and  corona 
current.  The  corona  apparatus  was  of  the  wire  and  co- 
axial-cylinder type.  The  continuous  potential  was  ob- 
tained from  a  battery  of  forty  continuous-current, 
shunt-wound,  500-volt  generators  connected  in  series. 
The  corona  current  was  measured  with  a  D'Arsonval 
galvanometer.  The  increase  in  pressure  was  measured 
by  a  Bristol  aneroid  pressure  meter.  Experiments  were 
performed  with  dry  air,  hydrogen  and  nitrogen  in  the 
corona  tube.  In  every  case,  with  the  wire  positive,  the 
ionization  pressure  is  exactly  proportional  to  the  corona 
current.  With  the  beads,  which  accompany  the  nega- 
tive wire,  the  pressure  varies  with  the  arrangement  of 
the  beads  and  since  these  are  not  stable  it  is  impossible 
to  determine  accurately  the  desired  relationship. — 
Phys.  Rev.,  March,  1916. 


Miscellaneous 
ion    Electrical   Market.      ]'.   (JlJKKVITCH.      A    long 

translation  in  abstracl  of  an  article  published  In  the 
Ru   ilan  journal  Elektricheatvo.    The  German  imports 
tion  of  electrical  goods  into  Russia  had  grown  from  $•''•, 

.(ion  in    L909  to  $8,500,000  in    L918.      Hut   the  war  has 

forced  Russian  Importers  to  turn  for  such  goods  to  other 
countries,  particularly  England.  "Unfortunately,  how- 
ever, while  Russian  buyers,   faced  with  the  necessity  of 

filling  up  the  blank  that  has  been  formed,  are  greatly 
interested  in  English  goods,  the  English  electrotechnical 
industry  with  a  few  exceptions — does  not  feel  any 
special  need  of  new  markets,  and,  therefore,  has  not 
shown  any  particular  interest  in  the  Russian  market." 
The  different  branches  of  the  electrical  industries  are 
discussed  with  respect  to  manufacture  in  Great  Britain 
and  market  in  Russia.  It  is  pointed  out  that  "the  Rus- 
sian market  for  English  manufacturers  of  dynamo  ma- 
chines and  electromotors  was  not  an  important  one  be- 
fore the  war.  While  Germany  sent  in  1918  info  Russia 
12.6  per  cent  of  all  her  export  of  electrical  machines, 
totaling,  with  armatures  and  commutators,  $1,970,000 
England  sent  into  Russia  only  2.7  per  cent  of  its  total 
export  of  these  machines.  Even  Switzerland  exported 
these  machines  to  Russia  to  twice  as  great  an  extent  as 
England.  Germany,  on  the  other  hand,  exported  six 
and  a  half  times  as  many  as  England.  Meantime, 
dynamo  machines  and  electro-motors  happen  to  be  that 
department  in  which  England  previous  to  the  war  could 
compete  more  or  less  successfully  with  Germany  on  the 
Russian  market.1'  It  is  emphasized  that  in  the  United 
States  the  question  of  seizing  the  South  American  mar- 
kets is  now  greatly  considered.  The  exportation  of  elec- 
trotechnical goods  from  the  United  States  has  consider- 
ably increased  recently.  The  United  States  can  become 
a  large  provider  of  electrotechnical  goods  in  the  future 
on  the  Russian  market.  "Whether  Germany  or  the 
United  States  obtains  the  South  American  market  is  all 
one. 

Undoubtedly  the  suffering  factor  after  the  war 
will  be  the  English  electrotechnical  industry.  It  there- 
fore should,  in  order  to  fill  up  the  blank  from  the  re- 
duced exportation  to  South  America,  seek  new  markets, 
and  one  of  such  markets,  presuming  sufficient  enterprise 
on  the  part  of  the  English,  should  be  Russia.  One  of 
the  hindrances  to  the  extension  of  the  export  from  Eng- 
land to  Russia,  as  has  been  frequently  shown  in  the  Rus- 
sian economic  press,  has  been  the  unwillingness  of  the 
English  to  give  credit."  Unfortunately,  Russia's  busi- 
ness people  have  abroad  in  respect  to  payments  a  very 
bad  reputation.  "If,  however,  foreign  providers  were 
to  make  distinctions  between  various  trading  firms  and 
factories,  etc.,  in  all  probability  their  losses  would  be 
less.  Most  of  the  insolvencies  in  Russia  fall  to  trading 
concerns,  while  insolvencies  in  the  factories  are  rel- 
atively few,  for  in  Russia  large  concerns  prevail."  A 
long  editorial  deals  with  the  same  subject.  It  is  said 
that  British  manufacturers  will  require  to  know  more 
about  the  Russian  government's  policy  for  excluding 
German  electrical  manufacturers.  "The  Russian  gov- 
ernment is  not  likely  to  deprive  German  traders  of  facili- 
ties if  by  so  doing  it  is  going  to  affect  adversely  Rus- 
sian developments;  therefore,  it  is  not  unlikely  that  it 
will  want  to  know  something  about  British  Allied  and 
neutral  manufacturing  capacity.  The  situation  is  not 
an  easy  one  to  deal  with,  but  the  details  will  inevitably 
hang  very  largely  upon  the  broad  principles  which  are 
adopted  by  the  trade  conference  of  the  Allies." — London 
Elec.  Review,  Feb.  25,  1916. 

Holland — Statistical  tables  showing  importations  of 
electrical  goods  into  Holland  for  1913  and  1914. — Lon- 
don Elec.  Review,  Feb.  25,  1916. 
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Trial  Installations  of  Concentric 

Wire  and  Fittings 

To  the  Editor  of  Electrical  World: 

Sir:  I  note  in  the  issue  of  the  Elec- 
trical World  of  March  18  an  article 
accredited  to  R.  S.  Hale  of  the  Boston 
Edison  company  in  which  he  states  that 
the  undersigned  indorses  the  use  of 
concentric  wiring  equipments.  I  am 
without  any  knowledge  as  to  Mr. 
Hale's  source  of  information,  but  I 
wish  to  assure  you  that  the  statement 
is  absolutely  incorrect.  I  would  ask 
that  .you  be  good  enough  to  give  my 
denial  as  much  publicity  as  was  given 
to  the  article  to  which  I  refer. 

Washington  Devereux. 
Philadelphia,  Pa. 


Readers'  Views 
and  Comments 


To  the  Editor  of  Electrical  World: 

Sir:  In  the  March  18  issue  of  the 
Electrical  World  R.  S.  Hale  is  re- 
ported as  having  stated  that  the  use  of 
concentric  wiring  would  be  recommend- 
ed and  approved  by  the  writer.  I  as- 
sume that  Mr.  Hale  has  been  correctly 
quoted,  and  desire  to  correct  the  state- 
ment which  has  been  made.  No 
authority  was  ever  given  to  Mr.  Hale 
or  any  one  else  to  the  effect  as  stated. 
Kindly  give  this  statement  as  much 
publicity  as  Mr.  Hale's  article  received 
and  thereby  oblige,  J.  C.  Forsyth, 
New  York  Board  of  Fire  Underwriters. 
New  York. 


To  the  Editor  of  Electrical  World: 

Sir:  I  have  just  noticed  in  your  issue 
of  March  18,  on  page  676,  a  report  of 
a  statement  of  R.  S.  Hale  of  the  Bos- 
ton Edison  company  made  at  a  conven- 
tion of  the  New  England  Section  of  the 
National  Electric  Light  Association 
headed  "Future  of  Concentric  Wiring- 
Here  Depends  on  Central  Stations,"  in 
which  the  statement  is  made  that  I 
"approve  the  use  of  this  material,"  re- 
ferring, of  course,  to  the  concentric 
wiring  now  in  experimental  use. 

I  must  assume  that  Mr.  Hale  was 
correctly  reported,  and  if  this  is  the 
fact  I  am  wondering  whether  his  stat- 
istics regarding  the  conditions  sur- 
rounding concentric  wiring  abroad  are 
as  reliable  as  the  statement  regarding 
my  approval  above  quoted,  which  state- 
ment is  absolutely  without  foundation 
and  fact,  and  is  made  without  any  au- 
thority from  me,  either  verbal  or 
written. 

As  a  member  of  one  or  two  of  the 
committees  which  have  been  consider- 
ing this  whole  subject  for  the  past  year 
or  more,  I  have  endeavored  to  keep  my 
mind  open  until  the  material  in  ques- 
tion has  had  a  proper  trial,  but  I  must 
say  that  a  personal  inspection  made  of 
one  cf  the  three  trial  installations  in 
Boston,  which  it  is  said  was  installed 
by  the  most  expert  workmen  in  the 
city,  has  rendered  it  more  difficult  for 
me  to  retain  this  much-desired  condi- 
tion of  open  mind. 

I  will  consider  it  a  favor  if  you  will 
give  this  letter  the  same  publicity  as 
was  given  Mr.  Hale's  statement  above 
mentioned.  James  R.  Strong, 

Tucker  Electrical  Construction  Company. 
New  York. 


To  the  Editor  of  Electrical  World: 

Sir:  My  attention  has  been  called  to 
Mr.  Strong's  letter  and  to  the  report  of 
the  Question  Box  convention  of  the 
New  England  Section  of  the  National 
Electric  Light  Association. 

Mr.  Strong  is  incorrect  in  assuming 
that  I  was  correctly  reported.  As  a 
matter  of  fact,  I  made  no  reference  to 
him  at  all. 

One  of  the  speakers  from  the  floor 
suggested  that  if  any  wiring  contractor 
or  central  station  should  have  any  diffi- 
culty in  obtaining  permission  from  the 
local  underwriters  or  local  inspectors 
to  make  an  experimental  or  field  instal- 
lation of  concentric  wire  that  they 
should  show  to  the  inspector  the  report 
of  the  sub-committee  on  concentric 
wire  which  was  unanimously  signed  by 
J.  G.  Forsyth,  Washington  Devereux, 
Dana  Pierce,  A.  M.  Paddon,  G.  S.  Law- 
ler,  James  R.  Strong,  H.  R.  Sargent 
and  W.  H.  Blood,  Jr. 

It  seems  to  me  that  what  is  now 
wanted  is  field  and  practical  experience 
rather  than  theoretical  discussions  or 
what  might  or  might  not  happen  under 
unusual  conditions. 

I  understand  the  wire  and  fittings 
are  now  nearly  ready  for  shipment,  and 
I  trust  that  no  difficulties  are  going  to 
be  placed  in  the  way  of  obtaining  the 
practical  experience  which  is  the  only 
real  test  of  the  value  of  the  system. 
R.  S.  Hale,  Chairman, 

Committee  on  Wiring. 
National  Electric  Light  Association. 

Boston,  Mass. 


To  the  Editor  of  Electrical  World: 

Sir:  In  your  issue  of  March  18,  page 
676,  appears  a  report  of  remarks  of 
R.  S.  Hale  and  myself  upon  the  con- 
centric wiring  situation,  which  was  dis- 
cussed at  the  recent  Question  Box  con- 
vention of  the  New  England  Section 
of  the  National  Electric  Light  Associa- 
tion. From  this  report  the  inference 
may  be  drawn  that  Messrs.  J.  C.  For- 
syth, Washington  Devereux,  Dana 
Pierce,  A.  M.  Paddon,  George  S.  Law- 
ler,  James  R.  Strong,  H.  R.  Sargent 
and  W.  H.  Blood,  Jr.,  approve  the  use 
of  concentric  wiring.  I  think  this 
statement  is  a  little  too  strong.  In 
speaking  upon  this  subject  at  the  con- 
vention, I  stated,  in  answer  to  inquiries 
from  the  floor,  that  if  any  central  sta- 
tion found  difficulty  in  securing  per- 
mission to  make  an  experimental  in- 
stallation of  this  material,  it  would  be 
a  good  plan  to  call  the  attention  of  the 
local  inspector  or  insurance  authorities 
to  the  tentative  set  of  rules  for  con- 
centric wiring  prepared  by  these  gen- 
tlemen, who  are  members  of  a  sub-com- 
mittee of  the  electrical  committee  of 
the  National  Fire  Protection  Associa- 
tion. 

There  was  no  intention  of  convey- 
ing   the    idea    that    the    sub-committee 


had  approved  the  use  of  this  material 
which  is  simply  being  tried  out  at  this 
time  for  experimental  purposes  under 
very  close  supervision. 

It  was,  I  believe,  the  feeling  of  this 
committee  that  if  concentric  wiring 
was  to  be  installed  the  manufacturers 
and  the  contractors  should  have  some 
suggestions  as  to  how  the  wire  should 
be  made  and  how  it  should  be  installed. 
As  a  result  the  committee  prepared  a 
set  of  rules  for  consideration.  These 
rules  were  presented  to  the  electrical 
committee  and  "no  action"  was  taken 
in  reference  to  them.  This  is  the  only 
action  ever  taken  by  the  committee,  and 
it  should  not  necessarily  be  considered, 
I  believe,  as  an  indication  of  approval 
of  the  concentric  wiring  system  by 
the  individuals  composing  the  com- 
mittee. 

Personally,  I  am  strongly  in  favor  of 
concentric  wiring,  and  believe  that 
when  it  is  properly  installed  it  is  safer, 
better  looking  and  possibly  cheaper 
than  some  other  forms  of  construction. 
I  do  not  make  any  claim  to  speak  for 
the  other  members  of  the  committee. 
W.  H.  Blood,  Jr., 

Insurance  Expert. 
National   Electric  Light    Association. 

Boston,  Mass. 


Saving  the  Discharge  from  Boiler 
Blow-Off 

To  the  Editor  of  ELECTRICAL  WORLD: 

Sir:  As  a  general  rule,  the  water 
that  is  discharged  from  the  blow-off 
pipe  of  a  boiler  during  the  operation 
of  blowing  down  is  led  to  the  sewer  and 
allowed  to  run  to  waste.  It  carries 
with  it  dissolved  salts,  sediment,  and 
some  particles  of  scale  that  have  be- 
come loosened  from  the  water  surfaces, 
and  therefore  it  is  not  fit  to  be  used 
again  immediately  as  feed  water.  In 
some  instances,  however,  it  may  be  ad- 
visable to  reclaim  the  blow-off  dis- 
charge and  to  pump  it  back  into  the 
boilers. 

Such  a  procedure,  of  course,  in- 
volves the  separation  of  the  water 
from  the  scale  and  sediment  that  it  car- 
ries, which  is  accomplished  by  filtering. 
A  good  way  to  do  this  is  to  discharge 
the  blow-off  water  into  one  end  of  a 
tank  that  is  fitted  at  the  middle  with  a 
charcoal  filter  through  which  the  water 
passes  to  the  other  end.  The  impuri- 
ties will  be  retained  by  the  filter  and 
the  water  may  then  be  pumped  through 
•  the  feed-water  heater  back  into  the 
boilers. 

The  tank,  which  may  be  construct- 
ed of  concrete,  should  be  of  large 
capacity,  so  that  a  considerable  quan- 
tity of  feed  water  may  be  stored, 
ready  to  be  used  in  case  other  sources 
of  supply  are  inadequate  or  fail  alto- 
gether. In  a  locality  where  an  ample 
supply  of  suitable  feed  water  is  avail- 
able at  little  expense,  it  would  serve  no 
useful  purpose  to  save  the  blow-off  dis- 
charge; but  if  water  fit  to  be  fed  to  the 
boilers  is  expensive,  or  if  the  supply  is 
likely  to  fail  unexpectedly,  the  cost  of  a 
filtering  blow-off  tank  and  storage  may 
be  fully  warranted. 

S.  U.  Tuspin. 

Scranton,  Pa. 
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\.    \\  .     HIGGINS 


llberl  \n  .  fliggina,  the  new  general 
manager   of    the    Merchants'    Heat    & 

Light  Company  of  Indianapolis,  Ind.,  is 

a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology's  course  in  chemical 
engineering,  class  of  1901,  and  had  his 
first  engineering  experience  in  the 
chemical  industry.  In  1904,  however, 
he  entered  the  engineering  and  con- 
tracting business,  building  power  plants, 
electric  railways,  water  works,  under- 
ground conduit  systems,  etc.  From  1910 
until  L918  Mr.  Higgins  acted  as  fuel 
engineer  for  several  large  Eastern  and 
Western  coal-mining  companies,  and  in 
the  year  last  mentioned  became  associ- 
ated with  the  Kelsey-Brewer  interests 
in  the  operation  of  the  La  Cross  (Wis.) 
property  as  superintendent,  subsequent- 
ly being  appointed  general  manager. 
After  completing  the  rehabilitation  of 
this  property,  Mr.  Higgins  was  trans- 
ferred to  the  Merchants'  Heat  &  Light 
Company  as  general  manager  in  charge 
of  construction  and  operation. 

W.  S.  Hill  has  been  appointed  super- 
intendent of  the  commercial  department 
of  the  Springfield  (Mo.)  Gas  &  Electric 
Company,  succeeding  R.  S.  Gallagher, 
who  was  recently  appointed  commercial 
manager  at  Hot  Springs,  Ark.  Both 
the  Hot  Springs  and  Springfield  prop- 
erties are  operated  by  the  Federal  Light 
&  Traction  Company. 

W.  E.  Skinner,  recently  of  Winnipeg, 
Canada,  has  opened  an  office  as  consult- 
ing engineer,  at  415  Plymouth  Build- 
ing, Minneapolis,  Minn.  Mr.  Skinner 
entered  the  employ  of  the  Westinghouse 
Electric  &  Manufacturing  Company  in 
1891,  and  after  six  years  at  East  Pitts- 
burgh, Pa.,  he  went  to  the  sales  office 
at  Buffalo.  In  1900  he  was  transferred 
to  Honolulu,  Hawaii,  where  he  acted  as 
consulting  engineer  for  the  Hawaiian 
Electric  Company.  In  1904  he  joined 
the  organization  of  the  Canadian  West- 
inghouse Company,  Ltd.,  at  Hamilton, 
Ont.  While  there  he  opened  the  com- 
pany's Winnipeg  office,  and  remained 
in  charge  until  1907,  when  he  opened 
an  engineering  office  in  Winnipeg  under 
the  firm  name  of  W.  E.  Skinner,  Ltd.,  of 
which  he  was  president.  In  addition  to 
work  for  many  corporations,  cities  and 
towns,  Mr.  Skinner  has  also  for  two 
years  acted  in  a  consulting  capacity  to 
the  public  utilities  commissioner  of 
Manitoba. 


Men 
of  tin-  Industry 

Chan  '      ■ .unci 

mill  Poail  I"" 
Biographical  Notes 


J.  Iv  Hlllemeyer  has  been  appointed 
superintendent    of   distribution    of    the 
Electric  Company  of  .Missouri,  succeed 
ing  S.  II.  Wallace. 

Hans  J.  Gerlich,  sales  office  manager 
of  the  Platbush  Gas  Company,  which 
i-  I  combination  gas  and  electric  cor- 
poration of  Brooklyn,  N.  Y.,  has  been 
elected  president  of  the  newly-organ- 
ized Flatbush  Chamber  of  Commerce. 

A.  \\  .  Malone  has  been  appointed  su- 
perintendent of  construction  of  the 
130,000-volt  transmission  line  now  be- 
ing built  by  the  Utah  Power  &  Light 
Company  over  Soldiers'  Summit  and 
through  the  towns  of  Helper  and  Price, 
Utah. 

Ferd  J.  Derge,  chief  engineer  for 
Henry  L.  Doherty  &  Company,  has  re- 
turned to  his  office  in  Toledo,  Ohio, 
after  an  absence  from  work  of  several 
months  owing  to  illness.  During  the 
period  of  recuperation  Mr.  Derge  took 
a  sea  trip  to  Panama,  and  has  now 
thoroughly  recovered  his  health. 

W.  M.  Lewis,  district  manager  of  the 
Consumers'  Power  Company  at  Muske- 
gon, Mich.,  has  been  elected  first  vice- 
president  of  the  Muskegon  Chamber  of 
Commerce  and  a  director  of  the  Cen- 
tury Club  of  Muskegon.  Mr.  Lewis  has 
been  a  resident  of  Muskegon  about  two 
years,  having  come  there  from  Rock- 
ville,  Conn.,  where  he  was  formerly 
president  of  the  Chamber  of  Commerce. 

E.  H.  Le  Tourneau  has  been  appoint- 
ed efficiency  engineer  of  the  Portland 
Railway,  Light  &  Power  Company, 
Portland,  Ore.,  to*  succeed  Edward  A. 
West.  Mr.  Le  Tourneau  recently  held 
the  position  of  assistant  engineer  in 
the  office  of  O.  B.  Coldwell,  general 
superintendent  of  the  company.  He 
has  been  with  the  company  for  the  last 
six  years  in  various  capacities. 

J.  M.  Rodger  has  been  appointed 
Cleveland  representative  of  the  busi- 
ness department  of  the  Electrical 
World,  with  offices  in  the  Leader-News 
Building  of  that  city.  Mr.  Rodger  was 
until  recently  a  member  of  the  Chicago 
office  staff,  and  prior  thereto  was  asso- 
ciated with  the  Union  Electric  Light  & 
Power  Company,  the  G.  I.  Lamp  Com- 
pany, and  the  Duplex  Metals  Company. 

Frank  A.  Vanderlip,  president  of  the 
National  City  Bank,  New  York,  and 
Pierre  S.  du  Pont,  president  of  the  E.  I. 
du  Pont  de  Nemours  Powder  Company, 
Wilmington,  Del.,  have  been  elected  life 
members  of  the  corporation  of  the 
Massachusetts  Institute  of  Technology. 
Dr.  Samuel  J.  Mixter,  Boston,  Mass., 
and  Messrs.  Harry  J.  Carlson,  Newton, 
Mass.,  and  Henry  J.  Horn,  Brookline, 
Mass.,  have  been  elected  members  of 
the  corporation  for  a  five-year  term. 


Philip  Torchio,  chief  electrical  engi- 
neer of  the  New  York  Edison  Company, 
who  contributes  to  this  issue  an  article 
on  a  method  of  construction  of  high- 
tension  cable  joints,  was  born  at  Ver- 
cana,  Province  of  Como,  Italy,  in  1868. 
Graduating  from  a  course  in  mathe- 
matics and  physics  at  the  University 
of  Pavia  in  1890,  he  took  up  mechanical 
engineering  at  the  University  of  Milan, 
also  completing  during  the  last  year  of 
his  residence  there  a  course  in  electrical 
engineering  at  the  Institute  Carlo  Erba. 
Coming  to  the  United  States  in  1893  he 
served  for  a  number  of  months  with 
the  Sprague  Electric  Elevator  Com- 
pany, but  in  1895  he  joined  the  New 
York  Edison  organization,  with  which 
he  has  been  connected  ever  since.  Mr. 
Torchio  has  been  closely  identified  with 
the  development  of  the  extensive  alter- 
nating-current system  of  the  New  York 
company.  He  was  also  responsible  for 
the  introduction  of  the  thin-plate  stor- 
age battery  for  central-station  stand- 
by service.  He  has  obtained  patents  on 
ground  and  fault  detectors,  insulating 
coverings  for  cables,  circuit  breakers, 
reactance  coils  and  protective  devices 
for  busbars  and  cable  joints.  Mr. 
Torchio  is  a  member  of  many  engineer- 
ing societies,  both  here  and  abroad,  and 
has  presented  before  their  meetings 
numerous  papers  and  discussions  cov- 
ering a  wide  range  of  electrical  engi- 
neering topics. 

Frank  Espy,  who  has  been  manager 
of  the  northern  division  of  the  Ohio 
Light  &  Power  Company  with  head- 
quarters at  Tiffin,  Ohio,  has  been  ap- 
pointed general  manager  of  both  the 
northern  and  southern  divisions  of  the 
company,  with  headquarters  at  New- 
ark. Mr.  Espy  succeeds  H.  L.  Mont- 
gomery, who  has  been  appointed  man- 
ager of  the  Atlantic  City  (N.  J.)  Elec- 
tric  Company. 


Obituary 

Charles  Fowler  Baldwin,  formerly 
chief  engineer  for  the  Western  Electric 
Company  at  Antwerp  and  London,  and 
for  nineteen  years  a  member  of  the 
company's  engineering  department, 
died  at  Pittsburgh,  Pa.,  April  9.  Mr. 
Baldwin  was  buried  at  Montclair,  N.  J., 
of  which  city  he  was  a  resident. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Fluid  Meters 

Various  types  of  fluid  meters  have 
been  '  developed  by  the  Bailey  Meter 
Company,  141  Milk  Street,  Boston, 
Mass.,  for  measuring  steam,  water,  air, 


FIG.     1 — CONSTRUCTION    DETAILS,     SHOW- 
ING  MAIN   OPERATING   PARTS  OF   METER 

gas  or  other  fluid  flowing  through  pipes 
at  any  pressure  from  a  vacuum  up  to 
300  lb.  per  square  inch.  They  are  suit- 
able for  use  with  superheated,  satu- 
rated or  exhaust  steam  in  connec- 
tion with  turbines,  heating  systems, 
dye  houses,  cookers  and  evaporators, 
with  feed  water,  hot-well  discharge 
water,  circulating  water  and  general- 
supply  water  lines,  with  air  from  com- 
pressors and  to  distribution  lines,  and 
with  natural  gas,  oil,  etc. 

In  Fig.  2  is  shown  a  Type  C2  meter, 
as  it  is  called,  which  is  designed  to 
measure  the  pressure  difference  across 
an  orifice  placed  between  a  pair  of 
flanges  in  a  pipe  line.  The  recorder 
can  be  used  with  Pitot  and  Venturi 
tubes.  It  is  provided  with  an  in 
tegrator  which  gives  totals  directly  in 
pounds  of  steam,  cubic  feet  of  air  or 
gas,  etc.  The  over-all  dimensions  of 
the  meter  are  24  in.  by  16.5  in.  by 
7.5  in.  The  orifice  plate  used  is  made 
of  1/32  in.  Monel  metal  and  forms  its 
own  gasket  without  any  other  packing. 
The  size  of  the  orifice  is  proportioned 
to  the  size  of  the  pipe,  the  quantity  and 
density  of  steam  or  other  fluid  flowing 
through  it,  so  that  about  %-lb.  pressure 
drop  is  secured  at  average  rates  of 
flow.  With  this  small  pressure  drop  no 
cutting  action  occurs,  it  is  said,  and  the 


orifice  plate  is  entirely  free  from  cor- 
rosion. A  small  drain  hole  is  located 
in  the  orifice  plate  at  the  lower  side  of 
a  horizontal  steam  pipe  to  prevent  ac- 
cumulation of  water.  There  are  but 
two  moving  parts  to  this  meter,  and 
they  are  not  subjected  to  the  direct 
action  of  the  steam,  hot  gases  or  other 
fluid  being  metered.  The  pressure  dif- 
ference is  applied  to  opposite  sides  of  a 
special  shaped  bell  sealed  in  mercury, 
and  this  acts  like  a  frictionless  piston, 
using  the  buoyant  action  of  the  mer- 
cury on  the  walls  of  the  bell  to  balance 
the  force  due  to  the  pressure  difference. 
The  bell  has  a  variable  cross-sectional 
area  so  that  the  recorder  gives  a  read- 
ing which  varies  in  direct  proportion  to 
the  rate  of  flow.  Charts  with  uniform 
graduations  are  used  and  the  records 
can    be    easily    read    and   totaled. 

In  Fig.  3  is  illustrated  a  Type  CI 
meter  which  has  been  designed  pri- 
marily for  measuring  and  recording 
the  rate  of  steam  generation  from 
boilers  to  show  firemen  how  much  steam 


the  rate  of  flow,  thus  giving  the  com- 
plete story  of  how  much  and  under 
what  conditions  steam  and  other  fluids 
are  being  used,  as  well  as  showing  at 
just   what    time    of   day   or   night    any 


FIG.  2 — METER  THAT  MEASURES  PRESSURE 

DIFFERENCE  ACROSS  AN  ORIFICE 

IN    PIPE    LINE 

each  boiler  is  making.  It  is  also  well 
adapted,  it  is  asserted,  for  measuring 
flow  of  water,  air,  gases  and  other 
fluids.  Records  of  the  pressure  and 
temperature  of  steam  or  other  fluid 
may  be  made  on  the  same  chart  with 


FIG.    3 — METER    FOR    MEASURING   AND    RE- 
CORDING RATE  OF   STEAM   FLOW 

change  occurred.     The  meter  is  24  in. 
by  16.5  in.  by  7.5  in. 

Other  meters  of  the  Type  C  class  are 
the  Type  C  portable  meter  (Fig.  1), 
which  weighs  70  lb.  and  can  be  divided 
for  carrying,  the  interior  working  parts 
being  identical  with  those  of  the  other 
instruments  described.  A  Type  C4 
meter  is  designed  for  measuring  water 
and  other  liquids  and  is  similar  in  de- 
sign to  the  Type  C2  device. 


Magnetic  Rectifier 

To  meet  the  demand  for  a  battery- 
charging  device  which  does  not  need 
fixed  conditions  of  installation  and  con- 
stant attention  or  expert  knowledge 
for  operating  it,  the  France  Manufac- 
turing Company,  1434  West  Seventy- 
fifth  Street,  Cleveland,  Ohio,  has  de- 
veloped the  magnetic  rectifier  shown 
herewith,  which  is  designed  to  charge 
batteries  rated  at  8  volts  or  less  from 
any  100-volt  to  125-volt,  sixty:cycle 
alternating-current  lighting  circuit  at 
an  average  current  rate  of  from  6  amp. 
to  8  amp.  The  rectifier  is  portable, 
measures  5  in.  by  7  in.  by  9  in.  and 
weighs  12  lb.  Use  is  made  of  an  open- 
end  step-down  transformer  which  brings 
the  line  voltage  down  to  the  proper 
charging  voltage.  The  transformer  core 
is  made  up  of  soft-iron  wires  over  which 
are   wound    the   enameled    copper    wire 
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Decorative    Fans 

\n   interesting  adapt  ;it  inn  of  a  West- 
ern Electa  Ic  8  In.  (an  to  decorative  ptu 
■    shown  in  Pig.  i.    it.    in,    bed 


•  condary  wind  I  ied  to  th<  fi     iippoi  t 

low-voltage  ch  irrant   I    pi    ad     Ing  the  handle,  and  to  the  flange  of  the 

through  tin-  rectifying  element  conaUl      copper  core.    The  terminal  block  i    In 

armature,  one      Ide  the  handle,  which  I     oi 
end   being  rigidly   attached   to  and   In     wood  and  1    hollow  bo  thai  the  cord  can 

•tic  relation  with  the  metallic  end     be  lad  through  It,    The  body  of  the  Iron     '"  Louie  XVI  design,  and  is  equipped 

and  tubing    upporting  the  handle  1    pro 

\  Ided    w  it  ii    a    gun  barrel    finish.     The 
i>:uiri  Ii  heavily  enameled.    The  iron  is 
made  In  three  sizes,  taking    100 
u.ni  .  276  watte  and  225  watts  reaped 
Ively  at  iiti  volts.    These  irons  art 
spectively,  L6.26  m.,  15.5  in.  and  L4.6  In. 

long.  The  respective  diameters  of  the 
tips  are  IT  In  in.,  1  .li.">  in.  and  0.7f>  in. 
The  respective  weights  of  the  devices 
I  o/.,  89  o/..  and  'I'l  oz.  The  irons 
arc  being  made  for  operation  on  pres- 
sures varying  from  60  volts  to  250  volts. 


ItAGNl  lit    RECTIFIER   TOR   CHARGING   BAT- 
TERIES   WORKING    Vt   8    VOLTS 
OR    LESS 

pieci  of  the  transformer  core,  while  the 
other  end  of  the  armature  is  free  to 
vibrate  between  the  fixed  poles  of  a 
powerful    permanent    magnet.     To   the 

master  spring  are  attached  two  oppo- 
site sub-springs,  each  of  which  carries 
a  copper  electrode  which  makes  and 
breaks  circuits  alternately  with  a  car- 
bon electrode.  The  light-weight  con- 
struction of  the  armature  makes  its 
action  very  positive,  it  is  claimed,  and 
allows  it  to  come  up  to  synchronism 
almost  instantly.  Compensation  for 
wear  on  the  carbon  electrodes  can  be 
provided  for  by  turning  a  thumb  screw. 
The  permanent  magnet  not  only  con- 
trols the  vibration  of  the  armature,  it 
is  pointed  out,  but  acts  as  a  magnetic 
circuit  breaker  opening  the  charging 
circuit  when  the  alternating-current  is 
turned  off  and  thereby  preventing  the 
battery  from  discharging  through  the 
rectifier.  Since  the  rectifier  is  self- 
starting,  it  will  continue  the  charging 
upon  resumption  of  the  line  current, 
making  it  entirely  safe  to  leave  a  bat- 
tery on  charge  during  the  night.  It 
is  also  pointed  out  that  the  rectifier 
utilizes  the  negative  as  well  as  the  posi- 
tive alternations  of  current,  produc- 
ing a  steady  unidirectional  flow  for 
charging  all  types  of  storage  bat- 
teries. 


Electric  Soldering  Iron 

A  new  device  which  has  just  been 
added  to  the  Dover  Manufacturing  Com- 
pany's (Canal  Dover,  Ohio)  electrically- 
heated  appliances  is  the  soldering  iron 
shown  herewith.  It  is  equipped  with  a 
flanged  copper  core  which  runs  through 


;^— ^5 


ELECTRICALLY  HEATED   SOLDERING  IRON 

the  full  length  of  the  heating  element. 
This  core  is  drilled  and  tapped  to  take 
the  copper  tip.  The  heating  element  con- 
sists of  two  coils  wound  on  a  clay  tubing 
insulated  by  refractory  cement.  The 
heating  element  is  incased  in  a  seam- 
less   steel   tubing,   and    is   permanently 


Electric  Polishing  Lathe 

An  electrically  operated  polishing 
.lathe,  with  provision  for  salvaging  the 
dust  when  working  with  valuable  ma- 
terials such  as  gold,  platinum,  etc.,  is 
shown  in  the  accompanying  illustration. 


ELECTRIC     POLISHING     OUTFIT     WITH     AT- 
TACHMENT FOR  SAVING  VALUABLE 
DUST 

The  complete  outfit  consists  of  a  West- 
inghouse  motor  mounted  on  a  pedestal 
equipped  with  fan,  dust  traps  and  uni- 
versal hoods.  The  motor  is  being  manu- 
factured especially  for  J.  C.  Luden  of 
Reading,  Pa.,  who  mounts  it  on  the 
pedestal  and  markets  the  complete  out- 
fit. When  polishing  and  grinding  is 
being  done  the  particles  of  dust  flying 
from  the  wheels  are  thrown  against 
the  "universal"  hoods  and  adjustable 
shields,  and  drawn  down  the  vertical 
suction  pipes.  This  dust  is  then  sepa- 
rated from  the  air  during  the  passage 
of  the  air  through  four  traps  which  dis- 
pose of  it  without  clogging  the  appa- 
ratus. In  case  only  the  polishing  lathe 
is  desired  an  outfit  consisting  of  the 
motor  mounted  on  a  low  base  and 
equipped  with  various  attachments  for 
buffing,  grinding,  drilling,  etc.,  may  be 
provided. 


1— SIX-INCH       ORNAMENTAL 
MOUNTED  ON  WOODEN   BASE 


FAN 


with  a  wood  rim  around  the  guard  and  a 
wooden  base  as  shown.  The  finish  is 
old  ivory,  and  the  blades  are  hand- 
painted.  A  white  silk  cord  with  Ben- 
jamin attachment  plug  is  fastened  to 
the  fan.  This  fan  is  especially  well 
adapted,  it  is  pointed  out,  for  use  in  the 
boudoir. 

In  Figs.  2,  3  and  4  are  shown  other 
types  of  artistically  decorated  fans 
mounted  on  stands  of  various  period 
designs.  The  fan  illustrated  in  Fig.  2 
is  finished  in  old  ivory  enamel  with 
dark-brown  striping  and  hand-painted 
blades.  The  fan  is  of  Diehl  make  and 
of  the  8-in.  oscillating  type.  In  Fig.  4 
is  shown  a  fan  and  fan  stand  of  Adam 
design  finished  in  old  ivory  enamel,  the 
body  of  the  fan  stand  being  blue.  The 
fan  is  a  12-in.  Western  Electric  oscil- 
lating machine.  The  fan  stand  shown 
in  Fig.  3  is  32  in.  high  and  is  finished  in 
a  dull  gloss  Chinese  black  lacquer.    The 


FIGS.     2,     3     AND     4 DECORATrVE 

MOUNTED   ON    ORNAMENTAL 
PEDESTALS 


FANS 

ectric 


fan  is  of  the  six-blade  Western  Electric 
oscillating  type. 

The  ornamental  fans  described  above 
are  being  placed  on  the  market  by  the 
Crucet  Manufacturing  Company,  256 
West  Twenty-eighth  Street,  New  York, 
and  lend  themselves  particularly  well 
to   interior  decorative  schemes. 
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Composition  Cap 

A  recently  developed  cap  which  can 
be  interchanged  with  various  types  of 
Hubbell  wall  and  flush  receptacles  is 
shown  herewith.    The    device  is  of  dur- 


hickey  also  gives  the  man  who  hangs 
the  fixture  a  reducing  coupling  any  way 
he  needs  it. 


CAP    WITH    KNURLED    NECK 

able  heat-proof  composition  material 
and  provided  with  an  elongated  knurled 
neck  which  serves  as  a  convenient  grip. 
The  neck  is  designed  for  use  in  with- 
drawing the  cap  from  the  receptacle 
and  to  take  the  place  of  cord  sometimes 
used  for  the  purpose.  Harvey  Hubbell, 
Inc.,  Bridgeport,  Conn.,  is  placing  the 
device  on  the  market. 


Interchangeable  Crowfeet 
and  Hickey 

Several  types  of  interchangeable 
crowfeet,  hickeys  and  fixture  studs  have 
been  developed  by  the  Jorsch  Electric 
Manufacturing  Company,  Janesville, 
Wis.,  and  are  designed  to  serve  as 
labor-savers  in  hanging  straight  elec- 
tric fixtures  and  brackets.  In  Fig.  1  is 
shown  the  No.  102  separable  hickey,  as 
it  is  called.  The  male  or  stud  end  of 
the  hickey  is  inserted  in  the  fixture  end 
of  a  combination  insulating  joint,  thus 
making  of  it  an  electrolier  or  blind 
joint,  and  also  providing  the  support  for 
the  fixture.  The  two  pieces  are  then 
screwed  in  place  and  the  whole  fixture 
slipped  together  and  held  firmly  by  a 
set  screw,  making  it  unnecessary,  it  is 
pointed  out,  to  hold  up  the  whole  fixture 
while  catching  the  thread.  With  the 
hickey  and  crowfoot  shown  in  the  illus- 
tration the  manufacturer  claims  there 
is  no  twisting  of  wires,  no  slots  to 
weaken  the  hickeys,  or  chance  to  cross 
threads,  no  fishing  of  fixture  wires  or 
trying  to  catch  the  thread  of  the  fixture 
to  the  stud  in  the  outlet  box  from  the 
top  of  a  stepladder;  instead  the  fixture 
is  assembled  in  the  shop,  the  only  op- 


Electric  System  for  Ford  Cars 

A  two-unit  system  for  starting  and 
lighting  Ford  cars  has  been  brought 
out  by  the  John  O.  Heinze  Company, 
Springfield,  Ohio,  and  is  shown  here- 
with as  it  is  mounted  on  the  car.  The 
outfit  consists  of  two  independent  ma- 
chines, one  being  the  starting  motor 
and  the  other  the  lighting  generator. 
The  starting  motor  is  series  wound  and 
is  of  the  four-pole  type.  It  operates 
at  a  high  cranking  speed  and,  accord- 
ing to  the  manufacturer,  assures  posi- 
tive starting.  By  pressing  the  starting 
button  on  the  dash  the  starting  circuit 


FIGS.  1  AND  2 — CROWFOOT  1  IN.  HIGH  AND 
SEPARABLE  HICKEY  13/16  IN.  HIGH 

eration  necessary  being  to  slip  the 
hickey  together  and  set  up  the  set 
screw. 

Attention  is  also  directed  to  the  fact 
that  it  is  not  necessary  to  carry  the 
«lectrolier  or  blind  joint  in  stock.     The 


METHOD  OF   MOUNTING   TWO-UNIT   START- 
ING AND   LIGHTING   SYSTEMS 
ON  FORD  CARS 

is  closed,  causing  the  automatic  Bendix 
drive  to  mesh  with  the  intermediate 
gear  mounted  on  the  generator  shaft. 
A  short,  silent  chain  completes  the 
drive  to  the  crankshaft.  The  generator 
is  also  driven  by  a  silent  chain ;  is 
shunt  wound,  of  the  four-pole  type;  and 
is  designed  to  operate  at  6  volts.  It 
begins  to  charge  the  battery  at  very 
low  speeds,  and  when  the  car  is  operat- 
ing at  10  m.p.h.,  the  maximum  charg- 
ing rate  is  attained.  This  charging 
rate  is  then  maintained  constant  at  all 
higher  speeds.  The  battery  is  placed 
in  an  enameled  steel  battery  box,  which 
is  fastened  to  the  running  board.  The 
dash  switch  controls  the  starting,  light- 
ing and  ignition  of  the  car  by  a  single 
lever.  When  the  switch  is  in  the  "off" 
position  or  in  the  position  of  "lights 
dimmed,  ignition  off"  it  may  be  securely 
locked  to  prevent  tampering  with  the 
car  when  left  at  the  curb  or  in  the 
garage.  The  voltage  and  current-regu- 
lating device  is  mounted  on  top  of  the 
starting  motor,  as  shown  in  the  illus- 
tration. In  installing  the  system,  the 
manufacturer  points  out  that  it  is  not 
necessary  to  drill  any  additional  holes 
or  to  use  a  file  in  any  way. 


Straight-on  Insulated 
Connector 

The  Electrical  Engineering  &  Equip- 
ment Company,  522  Wells  Building, 
Milwaukee,  Wis.,  is  now  marketing  a 
"straight-on"  insulated  connector  of 
the  Roberson  type.  The  device  con- 
sists of  a  copper  sleeve  inside  a  cylinder 


INSULATED  CONNECTING  DEVICE 

of  molded  insulation.  In  making  a 
splice  the  ends  of  the  wires  to  be  joined 
are  inserted  into  the  ends  of  the  copper 
sleeve  without  removing  the  insulation 
from  the  wires.  The  four  sharply 
pointed  screws  shown  in  the  illustration 
pass  through  threads  in  the  copper 
sleeve.  When  they  are  tightened  they 
pierce  the  conductor  insulation  and 
make  electrical  contact.  The  path  of 
the  screws  is  not  directly  toward  the 
center  of  the  copper  wire,  but  is  slightly 
off  center,  so  that  a  wedging  as  well 
as  a  piercing  action  takes  place.  The 
heads  of  the  set  screws  are  counter- 
sunk in  the  connector  to  insure  safety 
against  contact  with  any  surrounding 
material.  The  manufacturer  claims 
that  these  connectors  when  used  in  join- 
ing the  leads  to  motors,  controllers, 
testing  equipment  and  other  electrical 
apparatus,  save  time  and  material 
which  with  ordinary  methods  is  lost  in 
skinning  wires,  twisting  ends  together, 
soldering  and  taping.  The  connectors 
are  made  to  fit  all  sizes  of  insulated 
wire  from  No.  16  to  1,500,000  circ.  mil. 


Electric  Air  Heater 

In  the  accompanying  illustration  is 
shown  an  electric  heater  which  takes 
6  amp.  at  110  volts  and,  according  to 
the  manufacturer,  the  C.  H.  Sharp 
Manufacturing  Company,  1312  East 
Twelfth  Street,  Los  Angeles,  Cal.,  has 
been  brought  out  to  meet  the  require- 


SIX-AMP.  AIR  HEATER 

ments,  both  as  to  first  cost  and  energy 
consumption  of  the  man  who  can  afford 
only  modest  expenditures.  This  No.  1 
heater,  as  it  is  called,  is  built  of  No.  27- 
gage  blue  iron,  and  is  without  fancy 
trimming  or  finishes.    It  is  so  designed 
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Ranges  with  Sheathed-Wire 
Heating  Units 

Rathbone,  Sard  A   Company,  of  ai 
bany,  who  have  been  making  stoves  un- 
der ih,.  trade  name  of  "Acorn"  for  more 
than    fifty   years,   have   recently   taken 
op  the  manufacture  of  electric  ranges, 
rhese  ranges  are  being  made  in  three 
•  and  several  modifications  of  these 
type.-,  making  seven  models  altogether, 
rhe  E  6  range  is  compacl  and  takes  up 
little  Moor  space,  the  E-20  range  la  a 
cabinet-type  range,  and  the  E-80  range 
is  oi  the  -Baby  Grand"  type.    They  are 
fitted  throughout  with  General  Electric 
sheathed-wire    heating    units.      All    the 
ovens   are   equipped   with   two  heating 
units,  one  being  in  the  top  for  broiling 
and   the  other  in  the  bottom  for  roast- 
nig.     The  oven  units  are  controlled   by 
selective    switches    and    therefore    the 
two   units  of  an  oven  cannot  be  in  cir- 
I    the   same  time.     The  top   unit 
is  rated  at  1500  watts  and  the  lower  at 
100  watts   on   low   heat    and  500  watts 
on   high  heat.     A   tireless  cooker  com- 
partment   can    be    provided    if    desired. 
All    the    hot    plates    operate    on    three 
heats,  taking  100  watts,  250  watts  and 
500  watts  respectively. 

In  designing  the  electric  ranges  the 
manufacturers    have    followed    closely 
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ided  with  a  cookii 
"inch  i  quite  inch,  being  especially 
convenient  foi  people  who  are  over  6 
ft  8  m.  in  height  The  cooking  top  can 
i  ached  i  rom  three  ide  ,  All  the 
switche  are  In  the  fronl  where  they 
can  be  readily  reached.  The  range  is 
equipped    with    foiu     bol    plates,    one 

broiler   unit    and   one    roasting   unit,  and 

has  a  total  rating  of  6500  watts.    The 
Type    E  20  cabinel    range   la  equipped 

With    B    high    masting   oven,    high    shelf, 

white  enamel    splashers    and    separate 
broiler   corapartmenl    under  oven   with 

independent   switch   which  is   in  addition 
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FIG.   2— COMPACT   RANGE   RATED   AT   5,500 
WATTS 

to  the  broiling  unit  in  the  oven.  It 
has  a  strong  foundation  frame  with  legs 
joined  to  the  base  by  a  dovetail  joint 
so  that  it  will  not  wabble.  The  range 
is  equipped  with  four  hot  plates  and 
has  a  total  rating  of  7000  watts.  The 
type  E-30  range,  shown  in  Fig  1  is 
provided  with  a  high  roasting  o'ven 
with  shelf,  upper  warming  closet  with 
canopy  over  the  cooking  top  heated 
irom  roasting  oven,  white-enamel 
splashers,  separate  broiler  compart- 
ment under  roasting  oven  and  four  hot 
plates.  It  has  a  total  rating  of  7000 
watts. 


FIG.     1 — RANGE     WITH     WARMING    CLOSET 
AND    SEPARATE    BROILING    COM- 
PARTMENT 

the  design  of  gas  ranges.  They  have 
been  developed  to  meet  the  require- 
ments of  the  average  kitchen  for  the 
average  family  and  have  been  made  as 
simple  in  operation  as  possible.  The 
sheathed-wire  heating  unit  permits  re- 
peated  cleansing   of  the   various   parts 


White-Glass  Lighting   Fixture 

Among  recent  developments  in  light- 
ing fixtures  is  a  line  of  "Aglite"  white- 
glass  units,  as  they  are  called,  which 
have  been  placed  on  the  market  by  the 
Lumin_°us  Unit  Company,  St.  Louis, 
Mo.  The  fixtures  are  being  made  in  a 
variety  of  styles,  including  ceiling  types 
with  either  one  or  two  lamps  and  wall 
brackets  which,  in  addition  to  the  lamp 
socket  are   equipped  with   a   receptacle 


WHITE-GLASS   FIXTURE 

eliminated,  since  each  fixture  may  be 
equipped  with  a  self-contained  turn  or 
pull  switch  if  desired.  The  fixtures  are 
especially  well  adapted  for  use  in  in- 
teriors such  as  bathrooms,  bedrooms, 
hospital,  etc.,  where  the  white  glass' 
harmonizes   with   its   surroundings. 


Electric  Air  Pump 

In  the  accompanying  illustration  is 
shown  a  small  type  No.  199  "Eureka" 
motor-driven  air  pump,  as  it  is  called, 
which  is  adaptable  for  use  as  a  beer 
pump  and  for  supplying  air  for  physi- 
cians and  artists.  The  complete  outfit  is 
14  in.  high,  15  in.  wide  and  11  in.  deep 
and  is  designed  to  supply  air  at  pres- 
sures up  to  35  lbs.  per  square  inch. 
The  single  cylinder  is  1%  in.  by  2%  in. 


AIR   PUMP   OPERATED  BY    1/15-HP. 
MOTOR 

in  size.  The  air  compressor  is  operated 
by  1/15-hp,  motor.  When  the  maximum 
pressure  is  attained  the  motor  is  auto- 
matically stopped.  The  outfit  is  being 
placed  on  the  market  by  the  Bishop- 
Babcock-Becker  Company,  Cleveland, 
Ohio. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M  anufacturing ,  Selling 

and  Central-Station  Fields 
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The  graceful  artistry  and  pleasing 
pattern  of  the  new  Styles  Electrical 
follow  closely  the  prevailing  vogue 
in  furniture,  fabrics,  decorations 
and  colors. 

To  the  attractiveness  of  the  com- 
plete display  of  the  new  Things 
Electrical  now  being  exhibited,  we 
have  added  special  price  induce- 
ments in  various  lines. 
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"Spring   Opening"    Doubles    Electric  Shop 
Business  at  Chicago 

Following  the  practice  long  established  in  department 
stores  and  other  large  mercantile  institutions  the  elec- 
tric shops  of  the  Commonwealth  Edison  Company,  Chi- 
cago, set  apart  the  week  of  April  10  to  17  for  a  spring 
opening.  For  that  week  the  company's  advertising  in 
all  the  English  news- 
papers of  the  city 
carried  artistic  de- 
signs symbolic  of 
spring.  The  text  told 
the  story  of  no  one 
product  in  particular 
but  pointed  out  that 
"The  graceful  artis- 
try and  pleasing  pat- 
tern of  the  new  styles 
electrical  follow  close- 
ly the  prevailing 
vogue  in  furniture 
fabrics,  decorations 
and  colors,"  and 
mentioned  the  "spe- 
cial price  induce- 
ments offered  in  vari- 
ous lines." 

To  a  selected  list 
of  60,000  residential 
customers  was  sent 
an  attractive  an- 
nouncement booklet 
done  in  apple  green, 
delicate  pink,  brown- 
green  and  gold.  Both 
the  art  work  and  the 
copy  in  the  booklet 
were  designed  to  link 
electrical  devices  with 
summer  comforts  in 
the  minds  of  the  readers.  The  booklet  was  also  de- 
signed to  instill  a  desire  to  visit  the  electric  shops. 

On  Monday,  April  10,  the  first  day  of  the  opening 
this  new  electric  shop  at  Clark  and  Adams  Streets  did 
about  twice  the  volume  of  business  it  usually  handles  on 
Mondays.  This  increase  was  attributed  by  E.  A.  Ed- 
kins,  manager  of  the  store,  directly  to  the  advertising. 


NEWSPAPER        ADVERTISEMENT        OF 
COMMONWEALTH    EDISON    COM- 
PANY,  CHICAGO 


Casualties  Show  Need  of  Safety  Measures 

The  American  Museum  of  Safety  has  compiled 
statistics  showing  the  number  of  workmen  killed  and 
injured  annually  in  American  industries.  "The  United 
States,"  says  Arthur  Williams,  its  president,  "is  con- 
tinually waging  a  bloody  war  within  its  own  borders — 
a  war  in  which  the  casualties  amount  to  35,000  lives 
each  year  and  in  which  the  total  number  of  wounded  an- 
nually is  1,590,900. 

"Although  The  American  Museum  of  Safety  is  an 
institution  of  peace  we  believe  that  through  making 
industry  safer  and  conserving  our  resources  in  men  we 


are  achieving  a  great  deal  toward  preparedness.  The 
museum  is  bending  all  of  its  energies  to  saving  at  least 
a  large  percentage  of  the  35,000  killed  and  the  1,500,000 
injured  annually.  I  believe  that  more  than  50  per  cent 
of  both  can  be  prevented.  We  have  actual  proof  at  the 
museum  of  where  accidents  and  fatalities  have  been  re- 
duced 50  per  cent  and  in  many  instances  much  more 
than  50  per  cent  in  a  single  year  in  the  most  hazardous 
industries.  The  museum  is  now  planning  the  Third 
National  Safety  Exposition  which  will  take  place  in 
New  York,  May  22-27.  One  of  the  lessons  which  we 
hope  to  teach  at  the  exposition  this  year  is  that  the 
way  of  preparedness  lies  through  safety  for  the  lives 
and  limbs  of  our  workers." 


Public  Service  Commission  News 

New  Jersey  Commission 

The  New  Jersey  Court  of  Errors  and  Appeals  re- 
cently handed  down  a  decision  holding  that  the  agree- 
ment made  by  the  city  of  Plainfield  with  the  Public 
Service  Electric  Company  for  free  lighting  in  1898  was 
a  legal  contract  and  should  be  fulfilled  by  the  company. 
This  ruling  sustains  the  Board  of  Public  Utility  Com- 
missioners which  ordered  the  company  to  carry  out  its 
agreement,  and  reverses  the  decision  of  the  Supreme 
Court.  The  case  has  been  contested  since  February,  1914, 
when  the  company  advised  the  Plainfield  authorities 
that  it  would  discontinue  the  lighting  service  existent 
since  the  granting  of  a  franchise,  as  same  was  a  dis- 
crimination and  not  allowable  according  to  the  public 
utility  act  of  1911.  Closely  following,  in  April,  1914, 
the  utility  commissioners  upheld  the  city's  contention 
that  the  free  lighting  provision  was  not  a  discrimina- 
tion and  ordered  the  company  to  maintain  such  service. 
In  March,  1915,  the  Supreme  Court,  to  which  the  case 
was  appealed,  reversed  the  findipgs  of  the  Board  of 
Public  Utility  Commissioners  on  the  ground  that  the 
spirit  of  the  utility  act  was  violated  by  the  free  serv- 
ice. The  Court  of  Errors  and  Appeals  in  its  decision 
points  out  that  the  utilities  act  is  prospective  and  not 
retroactive,  and  accordingly  could  not  be  applied  to  the 
Plainfield  contract  made  in  1898  and  lawful  when  made. 

California  Commission 

The  Railroad  Commission  has  issued  orders  estab- 
lishing new  rates  and  rules  for  the  service  of  electricity 
by  the  San  Joaquin  Light  &  Power  Corporation  and 
the  Mount  Whitney  Power  &  Electric  Company.  The 
flat  rate  for  twelve  months'  agricultural  power  service 
is  cut  from  $50  to  $42.30  a  horsepower,  and  an  equit- 
able scale  made  for  all  uses  of  electricity.  Transformers 
and  reasonable  extensions  are  to  be  furnished  free  to 
the  consumers  and  the  contract  term  for  agricultural 
power  is  reduced  from  five  to  three  years. 

The  value  of  the  property  of  the  San  Joaquin  corpora- 
tion in  its  electric  business  is  set  at  $10,054,540,  and 
that  of  the  Mount  Whitney  company  at  $4,841,197.  The 
rates  now  fixed  by  the  commission  will  return  these  cor- 
porations 8  per  cent,  and  are  more  an  adjustment  and 
an  equalization  of  charges  than  a  lessening  of  the  in- 
comes  of   the   companies,   permitting   them   to   expand 
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in  its  decision  the  commission  draws  particular  at 
tention  to  the  fact  that  most  tanners  need  electric 
energy  for  pumping  onlj  seven  to  mm'  months  a  year, 
it  therefore  establishes  seasonal  monthly  rates  to  give 
farmers  electric  energy  as  needed,  and  makes  flexible 
tonal  agricultural  pumping  rates  to  meet  their  re 
quirements.  Transformers  costing  $66  each  on  an 
average  are  henceforth  to  be  supplied  by  the  utility 

Companies,    and    allowances    are    made    to    permit     those 
corporations  to  purchase  at    reasonable  prices  all  tram- 

formera  owned  by  consumers.    Agricultural  power  con- 
tracts,   limiting    use   of   electric    energy    to   pumping 

irrigation    water,    are    changed    by    the    commission    to 
permit    farmers   to   use    this   power    for   any    purpose. 

The  companies  are  directed  to  omit  from  contracts 
provisions  giving  the  corporations  a  lien  on  the  con- 
sumer's land  for  unpaid  bills,  the  right  to  build  the 
companies'  lines  without  compensation  over  the  farmer's 
land  beyond  his  installation,  and  the  waiving  possible 
damages  on  the  farmer's  part.  These  clauses  are 
stricken  from  the  contracts.  The  minimum  monthly 
charge  for  residence  lighting  is  reduced  from  $1  to  75 
cents,  and  the  residence  lighting  from  10  cents  per 
kilowatt-hour  to  a  block  system  starting  with  8  cents. 

Maine  Commission 

A  precedent  was  set  by  the  Maine  Public  Utilities 
Commission  on  April  1  in  its  order  authorizing  the 
Mars  Hill  &  Blaine  Electric  Light  &  Water  Company  to 
issue  a  stock  dividend  as  a  division  of  surplus.  The 
decision  of  the  commission  is  in  part  as  follows : 

"The  rates  have  at  all  times  been  reasonable  com- 
pared with  those  charged  by  such  utilities  in  other  com- 
munities, and  no  complaints  have  reached  the  commis- 
sion, none  exist  so  far  as  the  commission  has  learned. 
The  success  of  the  company  in  building  up  a  surplus 
of  such  comparative  proportions  appears  to  be  ex- 
plained by  the  fact  that  it  did  a  profitable  business  from 
the  start  and  has  never  paid  any  dividends  to  stock-' 
holders  or  salaries  to  officers. 

"It  now  wishes  to  divide  these  earnings  in  the  form 
of  a  stock  dividend  to  the  face  value  of  its  original 
authorized  capitalization.  We  can  see  no  objection  to 
this  so  far  as  the  public  is  concerned.  It  will  not  mean 
the  withdrawal  of  any  assets  from  the  corporation,  and 
the  stock  will  still  represent  in  money  actually  in  the 
plant  more  than  its  par  value.  It  will  not  be  'watered 
stock.' 

"If  neither  the  public  nor  the  security  holders  will 
suffer  in  any  way  from  the  contemplated  action,  whether 
it  will  be  of  any  real  benefit  to  the  stockholders  is  a 
question  with  which  they  alone  are  concerned.  It  is, 
however,  probable  that  there  will  be  some  substantia! 
advantage  in  case  of  future  extensions  requiring  addi- 
tional capital,  because  new  stock  can  be  sold  at  nearer 
par  without  injustice  to  present  stockholders,  and  would 
thus  be  more  attractive  to  the  less  experienced  investor. 
That  such  a  contingency  is  not  unlikely  is  shown  by 
recent  action  of  the  stockholders  in  voting  to  increase 
the  authorized  capital  to  $20,000,  'to  be  sold  as  funds 
may  be  required  for  the  extension  and  improvement  of 
its  lines.' 

"There  appears  then  to  be  no  reason  why  the  prayer 
of  the  petitioner  should  not  be  granted  if  there  is  legal 
authority  for   it.     This  question  is  here  presented  for 


the  in -t   time,  and  ha     received  careful  consideration. 

•The  public   utilities  acl   provides   for  the  issue  of 

Us,  bonds,  which  maj   be  secured  by  mortgages  of 

its    property,    franchises    or    otherwise,    notes    or    other 

evidences  <>r  Indebtednei     payable  at   periods  of  more 

than   twelve   months  alter  the  date  thereof,   when   til 

for  the  acquisition  of  property  to  1m-  used  for  the 
purpose  'if  carrying  out  its  corporate  powers,  the  con- 
truction,  completion,  extension  or  improvement  of  its 
facilities,  or  for  the  improvement  or  maintenance  of  its 
ice,  or  for  the  discharge  or  lawful  refunding  of  its 
obligations,  or  for  such  other  purpose  as  may  be  author- 
ized by  law.' 

"The  act  proceeds  to  prescribe  that  no  such  securities 
shall  be  issued  until  this  commission  has  certified  that 
it  is  required  for  one  of  these  purposes.  Clearly  this  is 
not  tiie  case.  Hut  as  the  law  relating  to  public  utilities 
now  stands,  this  is  the  only  affirmative  provision  for  the 
issue  of  stocks.  If  power  to  declare  a  stock  dividend 
exists,  it  would  seem  that  it  must  be  read  into  the  act. 

"No  public  utility  shall  decrease  its  capital  stock  or 
declare  any  stock,  bond  or  scrip  dividend  or  divide  the 
proceeds  of  the  sale  of  its  own  or  any  stock,  bond  or 
scrip  among  stockholders  without  the  consent  of  the 
commission. 

"If  it  were  not  intended  that  such  corporations  should 
retain  the  privileges  they  had  previously  enjoyed  in 
this  respect,  it  would  have  been  useless  to  write  this 
negative  provision  into  the  law.  We  must,  and  do,  con- 
clude that  this  section  of  the  act  was  intended  only  to 
apply  to  the  issue  of  stock  in  the  usual  manner  for  the 
purpose  of  securing  new  capital,  and  that  it  puts  no 
restriction  on  the  division  of  accumulated  earnings  by 
the  issue  of  certificates  of  ownership  therein  instead 
of  paying  out  the  money  in  the  form  of  cash  dividends." 

Idaho  Commission 

The  Public  Utilities  Commission  has  rendered  a  de- 
cision in  the  complicated  case  of  the  village  of  Roberts 
versus  the  Ashton  &  St.  Anthony  Power  Company,  Ltd., 
vacating  the  certificate  of  convenience  and  necessity 
granted  the  company.  The  evidence  showed  that  there 
was  absolute  necessity  and  immediate  demand  for  elec- 
trical energy  in  the  village  of  Roberts,  and  the  Ashton 
&  St.  Anthony  company  voluntarily  offered  to  relinquish 
its  rights  to  supply  the  village  provided  its  rights  in 
other  territories  covered  by  its  certificate  were  not 
affected.  Therefore,  the  Ashton  &  St.  Anthony  com- 
pany's certificate  still  holds  good  in  the  territory  in  the 
vicinity  of  Mud  Lake,  the  area  of  which  is  about  80,000 
acres,  which  will  be  irrigated  by  the  Owsley  Carey 
Land  &  Irrigation  Company,  Mud  Lake  Canal  Company, 
North  Lake  Canal  Company  and  Crystal  Lakes  Irrigated 
Lands  Company,  which  companies  were  intervenors  in 
the  case,  together  with  various  farmers  under  the  Butte 
&  Market  Lake  Canal.  The  Ashton  &  St.  Anthony  com- 
pany has  already  begun  the  construction  of  its  dam  and 
power  house  about  2  miles  west  of  Ashton,  which  when 
completed  will  give  the  system  a  capacity  of  5000  hp. 
at  an  estimated  cost  of  about  $325,000,  one-third  of 
which  has  already  been  expended.  The  Utah  Power  & 
Light  Company,  it  was  represented,  is  prepared  to  serve 
the  village  of  Roberts  and  vicinity  within  sixty  days 
after  the  commission  grants  it  the  right.  The  decision 
states  that  while  the  evidence  shows  that  there  is  some 
demand  for  power  to  operate  pumping  plants  for  irri- 
gating lands  in  the  vicinity  of  Mud  Lake  during  the 
irrigation  season  of  1916,  it. is  not  clear  that  the  de- 
mand is  sufficient  to  justify  either  the  Ashton  &  St. 
Anthony  or  the  Utah  Power  &  Light  companies  to  serve 
this  territory  before  the  opening  of  the  1917  irrigation 
field.  A  further  hearing  in  the  case  has  been  set  for 
Aug.  1,  1916,  in  Boise. 
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Boston  Edison  Company  Largest 
Taxpayer  in  Boston. — The  Edison  Elec- 
tric Illuminating  Company  of  Boston, 
Mass.,  is  the  city's  largest  taxpayer, 
paying  $457,340.40  in  taxes  this  year  on 
a  valuation  of  $7,157,800  of  real  estate 
and  $18,250,000  of  personal  estate. 

Municipal  Plant  Forced  to  Raise 
Rates. — Inability  to  pay  expenses  at 
the  old  rates  has  resulted  in  the  City 
Council  of  Ellensburg,  Wash.,  taking 
action  to  raise  lighting  and  power  rates 
of  the  municipal  plant  an  average  of 
10  per  cent.  The  great  number  of  light- 
ing warrants  outstanding  is  given  as 
the  reason  for  the  action  being  taken. 

Power  Customers  Plan  Protective  As- 
sociation.— The  power  customers  of  Tu- 
lare County,  Cal.,  are  planning  an  or- 
ganization of  a  county  power  custom- 
ers' association  for  mutual  protection 
and  benefit.  It  has  been  suggested  that 
the  organization  might  secure  power  at 
wholesale  rates  for  clubs  that  would 
take  300  hp.  to  500  hp.  to  be  used  to 
best  advantage  of  their  members. 

Hand-Holes  Essential  in  Gas-Engine- 
Station  Piping. — In  an  old  gas-engine- 
driven  electric-light  plant  which  the 
Hoopeston  (111.)  Gas  &  Electric  Com- 
pany recently  dismantled  the  pipes 
leading  from  the  gas  producers  to  the 
engines  were  found  partially  filled  with 
dust,  pitch  and  dirt.  When  the  station 
was  built  several  years  ago  elbows  and 
other  bends  of  common  variety  were 
placed  in  the  piping.  These  fittings, 
according  to  H.  D.  Hayden,  manager  of 
the  property,  should  all  have  been  pro- 
vided with  hand-holes,  which  would 
have  made  it  possible  to  keep  the  lines 
clean  without  tearing  up  the  entire  line. 

New   Electric  Signal   Lamp. — It  was 

announced  that  E.  G.  Fischer,  chief  of 
the  instrument  section  of  the  Coast  and 
Geodetic  Survey,  Department  of  Com- 
merce, has  just  completed  the  design 
and  construction  of  an  electric  signal 
lamp,  which  will  be  used  during  the 
coming  summer  in  the  mountainous  re- 
gions of  Idaho  and  Oregon  on  primary 
triangulation,  where  the  distance  be- 
tween stations  is  frequently  as  much  as 
100  miles.  The  lamp  has  a  specially- 
designed  filament,  and  will  receive  its 
energy  from  an  ordinary  dry  cell.  It 
has  been  tested  by  the  Bureau  of  Stand- 
ards and  is  declared  to  be  more  than 
150  times  as  powerful  as  the  acetylene 
signal  lamps  which  have  been  used  for 
a  number  of  years  by  the  Survey. 

German  Province  Takes  Over  Power 
Plant. — In  a  wireless  dispatch  from 
Berlin  it  is  announced  that  the  Province 
of  Brandenburg,  in  order  to  systema- 
tize the  distribution  of  electric  light 
and  power  in  the  province,  has  taken 
over  the  Brandenburg  Electric  Com- 
pany which  controls  the  Berlin  Sub- 
urban Electric  Company.  The  provin- 
cial government,  it  is  stated,  will  make 
a  contract  to  supply  power  to  Berlin 
railways  and  to  the  whole  province.  An 
agreement  has  been  made  with  a  gen- 
eral electric  company  to  finance  the  ac- 
quisition of  control  in  the  Brandenburg 
Electric  Company.  The  scheme  fol- 
lows the  principle  adopted  by  the  gov- 
ernment of  joining  with  private  enter- 
prises in  corporation  management. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


War  Heightens  French  Hydroelectric- 
Development. — In  contrast  to  the  steam 
plants  which  have  suffered  from  the  en- 
hanced price  of  coal  the  hydroelectric 
plants  of  France,  according  to  the 
Revue  Electrique,  are  in  a  very  pros- 
perous condition.  The  available  power 
in  the  existing  developments  has  been 
rapidly  utilized  to  capacity,  and  several 
falls,  the  development  of  which  were 
contemplated  before  the  war,  are  now 
being  harnessed   to   supply   the  energy. 

Legal  Technicality  Prevents  Mem- 
phis from  Acquiring  Local  Power 
Plant. — The  plans  of  the  City  Com- 
mission of  Memphis,  Tenn.,  to  take  over 
the  plant  of  the  Merchants'  Power  Com- 
pany which  was  halted  by  a  suit  ques- 
tioning the  authority  of  the  city  to  buy, 
rather  than  to  build  a  plant,  under  the 
legislative  enactment,  have  received  a 
further  setback.  The  circuit  court  sus- 
tained the  city  in  this  phase  of  the 
case,  but  entered  an  injunction  against 
the  issuance  of  the  $1,500,000  of  bonds, 
holding  the  bonds  to  be  invalid,  because 
the  election  was  not  advertised  as  the 
law  requires. 

New  Bill  on  Pole  Location  Before 
Massachusetts  Legislature. — The  com- 
mittee on  mercantile  affairs  of  the 
Massachusetts  Legislature  has  voted  to 
report  a  bill  relating  to  the  granting  by 
cities  and  towns  of  locations  for  poles 
and  wires  for  the  transmission  of  elec- 
trical energy.  The  bill  repeals  the  re- 
quirements that  the  clerk  of  a  city  or 
town  shall  keep  in  books,  kept  exclu- 
sively for  the  purpose,  the  records  of 
the  locations  of  poles  and  wires,  and 
provides  that  the  Mayor  and  Board  of 
Aldermen  of  a  city  or  the  Selectmen 
of  a  town  may,  upon  written  petition, 
grant  permission  for  joint  or  identical 
locations  to  another  company  without 
notice  or  hearing. 

Transmission  Company  Gives  Small 
Towns     Twenty-four-Hour      Service. — 

Twenty-four-hour  electric  service  for 
the  village  of  Morristown,  and  possibly 
other  near-by  places  in  St.  Lawrence 
County,  was  assured  on  April  3,  when 
the  Public  Service  Commission,  Second 
District,  New  York,  approved  the  fran- 
chises of  the  Gregory  Electric  Com- 
pany for  the  construction  of  a  trans- 
mission line  for  Heulveton  through  the 
towns  of  Oswegatchie  and  Morristown 
to  the  village  of  Morristown.  The 
Gregory  company,  operating  in  Mor- 
ristown, has  been  getting  all  of  its  cur- 
rent from  the  W.  H.  Comstock  Com- 
pany, Ltd.,  and  giving  service  from 
sunset  to  midnight  and  from  5  a.  m.  to 
sunrise.  The  company  has  now  made 
a  contract  with  the  St.  Lawrence  Trans- 
mission Company  for  twenty-four-hour 
supply  of  current. 


A   City's    Interest    in    Foreign   Trade. 

— In  a  speech  before  the  Board  of 
Trade  of  Schenectady,  N.  Y.,  at  its 
luncheon  in  the  Edison  Hotel  on  April 
6,  M.  A.  Oudin,  manager  of  the  foreign 
department  of  the  General  Electric 
Compa-.y,  dwelt  on  the  importance  of 
foreign  markets  to  Schenectady  as  a 
community.  Mr.  Oudin  pointed  out  the 
national  questions  involved  and  voiced 
the  necessity  of  the  country's  taking 
steps  to  meet  competition  which  is  ex- 
pected to  increase  immediately  after 
the  present  war  is  over. 

Bill  Submitted  Reducing  Massachu- 
setts Commission  Membership. — The 
special  committee  on  Massachusetts 
commissions  has  submitted  a  bill  to  the 
Legislature  reducing  the  membership 
of  the  Public  Service  Commission  from 
five  to  three  and  establishing  salaries 
of  $7,500  for  the  chairman  and  $7,000 
each  for  the  other  two  members.  The 
present  board  has  four  members  re- 
ceiving $8,000  each,  with  a  chairman 
who  receives  $8,500,  all  holding  office 
for  five  years.  Under  the  new  bill  the 
members  would  be  appointed  by  the 
Governor  with  the  consent  of  the  exec- 
utive council  as  at  present,  the  term, 
however,  being  reduced  to  three  years. 
By  the  new  bill  the  salaries  of  the 
commissioners  are  to  be  paid  by  the 
State,  the  other  expenses  of  the  board 
being  met  by  the  public  utilities  under 
its  jurisdiction.  The  new  board  is  to 
exercise  all  powers  and  duties  of  the 
existing  commission,  and  the  attempt 
to  transfer  the  regulation  of  telephone 
and  telegraph  companies  to  the  Gas  & 
Electric  Light  Commission  has  fallen 
through. 

Photometry  of  the  Gas-Filled  Lamp. 
— The  new  high-efficiency  gas-filled 
lamp  introduces  variables  not  hitherto 
encountered  in  the  photometry  of  in- 
candescent electric  lamps,  according  to 
the  Bureau  of  Standards,  which  has 
been  making  a  study  of  this  matter,  re- 
sults of  which  are  now  published  in 
Scientific  Paper  No.  264.  It  was  found 
that  at  constant  voltage  both  the  energy 
consumed  and  the  candlepower  are  dif- 
ferent when  the  lamp  is  rotating  than 
when  it  is  stationary,  the  energy  chang- 
ing in  one  direction  and  the  candlepower 
always  in  the  opposite  direction — that 
is,  there  is  a  change  in  the  operating 
efficiency  of  the  lamp.  This  change  in 
efficiency  was  found  to  be  about  twice 
as  great  when  the  lamp  is  rotating  tip 
up  as  when  it  is  tip  down.  As  to  the 
cause  of  the  variations  observed  in 
candlepower  and  efficiency  when  the 
lamp  is  rotated,  it  was  calculated  from 
the  results  of  a  number  of  special  tests 
that  the  whole  effect  is  produced  by  a 
change  in  the  convection  currents  of  the 
gas,  a  consequent  variation  in  the  tem- 
perature distribution  in  the  bulb,  result- 
ing in  a  change  in  the  resistance,  and 
therefore  a  variation  in  the  current  and 
candlepower  of  the  lamp.  A  further 
peculiarity  of  the  gas-filled  lamp  is  that 
while  it  burns  tho  blackening  occurs, 
not  all  over  the  bulb  in  approximate 
proportion  to  the  light  distribution  as 
in  the  vacuum  lamp,  but  principally  at 
the  top  of  the  bulb  because  the  volatil- 
ized material  is  carried  upward  by  the 
gas. 
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National  lire  Protection  Association. 

—The  twentieth  annual  meeting  of  the 
National  Fire  Protection  Association 
will  be  held  in  the  auditorium  of  the 
Insurance  Exchange  Building,  Chicago, 
111.,  on  May  '.),  10  and  11. 

New  Kn gland  Section,  1.  E.  S. — Dr. 
Charles  P.  Steinmetz,  president  of  the 
Illuminating  Engineering  Society, 
spoke  on  April  13  before  the  New  Eng- 
land Section  of  the  society  on  "Illumin- 
ation of  the  Present  and  Developments 
to  Be  Expected  in  the  Near  Future." 

Vancouver  (B.  C.)  Electrical  Con- 
tractors &  Dealers.— The  British  Co- 
lumbia Association  of  Electrical  Con- 
tractors &  Dealers  has  just  been  or- 
ganized with  C.  H.  E.  Williams  as  presi- 
dent and  E.  Brettell  of  the  Electric 
Supply  Company,  Ltd..  of  Vancouver, 
as  secretary -treasurer. 

Lynn  Section  A.  I.  E.  E.— The  closing 
lecture  in  the  winter  course  of  the  Lynn 
section  of  the  American  Institute  of 
Electrical  Engineers  was  delivered  on 
April  5  by  L.  E.  Underwood,  engineer 
of  the  motor  department  of  the  Lynn 
works  of  the  General  Electric  Company. 
The  subject  was  "Progress  in  the  ^  Art 
of  Motor  Design  and  Manufacture." 

Washington  University  Branch,  A.  I. 
E  E.— H.  W.  Eales,  chief  electrical  en- 
gineer for  the  Union  Electric  Light  & 
Power  Company  of  St.  Louis,  addressed 
the  members  of  the  Washington  Uni- 
versity branch  of  the  American  Insti- 
tute of  Electrical  Engineers  on  April  6 
on  the  topic,  "Some  Experiences  in  the 
Operation  of  a  Large  Light  and  Power 
Company." 

Institute  of  Radio  Engineers.— A 
meeting  of  the  Institute  of  Radio  En- 
gineers was  held  on  April  5  at  the  En- 
gineering Societies'  Building,  New  York 
City.  A  paper  by  Dr.  Louis  W.  Austin 
on  "Experiments  at  the  U.  S.  Naval 
Radio  Station  at  Darien,  Canal  Zone, 
was  read,  giving  data  on  the  ultraudion 
in  reception  and  the  effects  and  reduc- 
tion of  strays. 

New  York  Section,  I.  E.  S.— The  next 
meeting  of  the  New  York  section  of  the 
Illuminating  Engineering  Society  will 
be  held  on  May  11.  Steven  De  Kosen- 
ko  and  Douglas  Nash  will  conduct  a 
symposium  on  fixtures  and  lighting 
glassware.     The  June  meeting  will  be 
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held   on   June   S   as   an    outdoor   meeting. 

\\     i    Dempsey  will  present  a  paper  on 
"Electric     Street     Lighting     in     New 

York." 

Minnesota  Section.  A.  I.  E.  E. — An 
illustrated  lecture  on  "Heavy  Steam 
Railroad  Electrification  of  the  Chicago, 
Milwaukee  A  St.  Paul  and  the  Butte, 
Anaconda  &  Pacific  Railway"  was  given 
by  George  H.  Hill,  assistant  engineer  of 
the  railway  and  traffic  engineering  de- 
partment of  these  roads,  and  A.  L. 
Rohrer,  electrical  superintendent  of  the 
General  Electric  Company,  before  a 
joint  meeting  of  the  Minnesota  Section 
of  the  American  Institute  of  Electrical 
Engineers  and  the  Minnesota  Engineer- 
ing Society  on  April  14  at  the  Uni- 
versity of  Minnesota,  Minneapolis. 

Puget  Sound  Branch;  A.  C.  S.— The 
possibilities  of  developing  in  the  State 
of  Washington  the  manufacture  of  elec- 
tro-chemical supplies  was  discussed  in 
four  papers  read  before  the  Manufac- 
turers Association  on  March  25  by  mem- 
bers of  the  Puget  Sound  branch  of  the 
American  Chemical  Society.  The  pa- 
pers were:  "Opportunities  for  Electro- 
Chemical  Industries,"  by  C.  E.  Bogar- 
dus;  "Bleaching  Powder  Costs,"  by  W. 
R.  Hainsworth;  "Artificial  Abrasives," 
by  Prof.  Joseph  Daniels,  and  "The  Man- 
ufacture of  Alkalis  from  Salt  by  Elec- 
tro-Chemical Methods,"  by  Prof.  H.  L. 
Trumbull. 

Fourth  Annual  Meeting  of  Society  fgr 
Electrical  Development. — The  fourth 
annual  meeting  of  the  Society  for  Elec- 
trical Development  will  be  held  in  the 
Engineering  Societies  Building,  New 
York  City,  on  May  9.  In  addition  to 
the  regular  routine  matter  of  electing 
the  board  of  directors,  and  receiving  the 
annual  report  from  the  general  man- 
ager of  the  society,  J.  M.  Wakeman,  the 
society  will  vote  on  two  technical 
amendments  to  the  by-laws.  It  is  ex- 
pected that  the  plan  committee  will 
make  a  comprehensive  report  on  the 
extensive  work  scheduled  to  be  carried 
on  by  the  society  for  the  next  year. 

New-Business  Committee,  Ohio  Elec- 
tric Light  Association. — The  tentative 
program  for  the  May  meeting  of  the 
new-business  co-operations  committee 
of  the  Ohio  Electric  Light  Association 
toT)e  held  at  Newark,  Ohio,  on  May  12 
is  as  follows:  "Increasing  the  Sale  of 
Ice  Machinery  Through  Co-operation 
with  the  Central  Station,"  by  Charles 
Gilbert,  manager  of  sales  Huetteman- 
Kramer  Company,  Detroit,  Mich.; 
"Electric  Furnaces,"  by  a  representa- 
tive of  the  Snyder  Electric  Furnace 
Company,  Chicago,  111.;  "Talks  or 
Demonstrations  of  Electrical  Appli- 
ances, Together  with  New  Ideas  of 
Sales    Promotion,"   by    Dexter    Rollins, 
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(  oropany;  I.  p>.  Terry,  General  Electric 
Company;  "Motor  Drive  as  Against 
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hy  11.  15.  (raft,  Columbus  Railway, 
Power  &    Light    I  oinpany. 

Convention   of    Oklahoma    Utilities. — 
The    fifteenth    annual   convention    of   the 

Gas,  Electric  &  Street  Railway  Asso- 
ciation of  Oklahoma  will  be  held  May 
'I'.'i  to  --r>  in  Oklahoma  City,  the  head 
quarters  being  at  the  Lee  Huckins. 
Following  is  a  list  of  the  papers  sched- 
uled for  presentation:  "Safety  First, 
(ins  and  Electric  Street  Railway,"  by 
J.  J.  Johnson,  assistant  general  man- 
ager Oklahoma  Railway  Company, 
Oklahoma  City;  "Taxation  of  Public 
Service  Corporations,"  by  Prof.  J.  W. 
Scroggs,  director  of  extension  division 
University  of  Oklahoma;  "Development 
of  New  Business,"  by  R.  K.  Johnson, 
secretary-treasurer  Washita  Electric 
Power  Company,  Pauls  Valley,  Okla.; 
"Diesel  Oil  Engines,"  by  Prof.  L.  W.  W. 
Morrow  of  the  University  of  Okla- 
homa; "Fuel  Efficiency,"  by  A.  J.  Neff 
of  the  American  Public  Service  Cor- 
poration, Abilene,  Tex.;  "Report  of  the 
Rate  Research  Committee,"  by  S.  B. 
Ireland  of  the  Bartlesville  Interurban 
Railway  Company;  "Operation  and 
Maintenance  of  Gas  Distributing  Sys- 
tems," by  J.  F.  Owens  of  H.  M.  Bylles- 
by  &  Company;  "Privately  Owned 
Utilities  and  the  Public,"  by  W.  R. 
Molinard,  manager  Oklahoma  Gas  & 
Electric  Company.  H.  V.  Bozell,  of 
Norman,  is  the  secretary-treasurer  of 
the  association. 

Philadelphia  Electric  Company  Sec- 
tion N.  E.  L.  A. — The  March  activities 
of  the  Philadelphia  Electric  Company's 
section  of  the  National  Electric  Light 
Association  included  an  address  by  H.  L. 
Doherty  on  the  general  subject  of  "Pub- 
lic Relations  and  Policy." 

The  meeting  of  the  meter  department 
branch  was  addressed  by  P.  H.  Bartlett, 
superintendent  of  the  meter  and  instal- 
lation departments  of  the  company, 
who,  in  an  informal  talk,  sketched  the 
growth  of  these  departments  and  indi- 
cated the  possibilities  for  future  ex- 
pansion with  resultant  opportunities  for 
individual  advancement. 

The  meeting  of  the  engineering  de- 
partment branch  was  addressed  by  E. 
A.  Turner,  who  spoke  on  the  work  of 
the  aerial  line  department. 

Five  ten-minute  papers  were  pre- 
sented at  the  meeting  of  the  commercial 
branch  and  they  covered  the  following 
subjects:  "Contract  Routine  with  Ref- 
erence to  Placing  of  Meter,"  by  P.  C. 
Glassey;  'Contract  Routine  with  Ref- 
erence to  Installing  Service,"  by  B.  A. 
Looby;  "The  Arguments  Used  in  Ex- 
plaining the  Reason  for  a  Minimum," 
by  I.  H.  Mulford;  "The  Best  Answer  to 
the  Question  'Why  Should  I  Make  a 
Deposit?'"  by  J.  Mervish;  "Methods  of 
Handling  Service  Complaints  from  a 
Commercial  Viewpoint,"  by  F.  P.  Smith. 

The  April  meeting  of  the  section  will 
be  addressed  by  Edward  F.  Trefz,  field 
secretary  of  the  United  States  Chamber 
of  Commerce,  on  "Judgment,  Enthu- 
siasm, Obedience  and  Loyalty." 
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News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Manufacturing  and  Industrial 

The    Market    for  Pressed   Steel  Ornamental  Lighting 
Standards 

An  article  which  was  published  in  these  columns  on  Feb. 
26  discussed  the  general  trade  conditions  in  street  lighting 
standards.  It  was  based  largely  upon  information  which 
was  obtained  from  manufacturers  of  cast-iron  standards 
rather  than  upon  information  from  the  manufacturers  of 
all  types,  including  pressed-steel  standards.  With  fuller 
information  at  hand  than  was  obtained  at  that  time,  the 
Electrical  World  is  able  now  to  correct  some  of  the 
impressions  that  may  have  been  left  by  that  article  and 
to  supplement  the  data  by  a  statement  of  the  facts  concern- 
ing the  present  market  tendencies  in  ornamental  lighting 
standards. 

The  demand  for  pressed-steel  standards  has  been  increas- 
ing steadily  and  the  prospects  for  the  current  year  are  that 
previous  records  will  be  excelled.  The  pressed-steel  stand- 
ard is  finding  a  sure  market  in  all  sections  of  the  country 
where  there  is  a  special  demand  for  ornamental  lighting 
effects.  The  structural  advantages  of  this  type  of  standard 
are  bringing  it  additional  recognition  for  use  in  "White 
Way"  lighting  and  in  high-class  residential  districts.  Its 
particular  advantages  for  these  purposes  have  caused  it  to 
be  selected  for  a  large  number  of  recent  extensive  installa- 
tions. 

It  is  recognized  that  the  manufacture  of  ornamental  street 
lighting  standards  is  comparatively  a  new  industry,  but  it 
has  developed  so  rapidly  during  the  past  ten  years  that  al- 
ready the  manufacturer  of  pressed-steel  standards  has 
placed  successful  installations  in  more  than  1000  cities  and 
towns  in  all  parts  of  the  country.  Two  of  the  more  recent 
applications  of  this  type  were  in  Cleveland  and  Youngstown 
for  nitrogen-filled  lamps.  The  adoption  of  these  standards 
in  those  cities  on  so  large  a  scale  has  given  an  added  impe- 
tus to  "White  Way"  work  and  has  already  resulted  in  several 
additional  installations  with  this  type  of  standard  and  lamp. 

The  competition  between  the  different  kinds  of  street 
lighting  standards  does  not  arise  from  price  so  much  as  from 
other  considerations.  As  in  all  other  transactions  between 
buyer  and  seller,  the  purchaser  is  guided  by  self-interest  in 
determining  what  particular  product  he  will  buy  and  what 
terms  he  can  make  as  to  price.  It  is  the  duty  of  a  buyer  to 
satisfy  himself  on  the  question  of  time  of  delivery.  How- 
ever, it  is  of  interest  to  note  that  the  prices  of  pressed-steel 
standards  have  not  been  advanced  materially.  Such  stand- 
ards have  always  been  sold  at  prices  practically  the  same  as 
cast-iron  poles  of  similar  design  and  dimensions,  and  the  in- 
creased production  facilities  of  the  manufacturer  of  pressed- 
steel  standards  insure  more  prompt  deliveries  now  than  at 
any  previous  time  in  the  history  of  the  industry. 

Outside  of  the  increasing  popularity  of  pressed-steel  stand- 
ards, it  is  of  importance  from  a  trade  standpoint  to  mention 
the  influences  which  are  promoting  a  higher  class  of  orna- 
mental lighting  in  growing  communities.  Foremost  in  im- 
portance is  the  development  in  lamps  and  the  steady  appre- 
ciation of  the  results  obtainable  from  the  gas-filled  unit. 
Next  is  the  keener  feeling  of  civic  pride,  and,  last,  is  the 
growing  realization  of  merchants  throughout  all  industries 
that  better  lighting  is  an  indispensable  requirement  in  prog- 
ress. The  number  of  cities  that  install  modern,  attractive 
systems  on  their  "show"  streets  always  grows  larger,  and 
upon  this  condition  the  manufacturers  of  lighting  standards 
base  their  expectation  of  steady  increase  in  output. 

Different  qualities  and  advantages  of  product  are  claimed 
by  the  manufacturers  of  lighting  standards  now  on  the 
market.  Since  the  article  published  on  Feb.  26  was  based 
mainly  upon  information  obtained  from  the  manufacturers 


of  cast  iron  standards,  some  attention  will  be  given  in  the 
present  issue  to  the  attitude  of  the  Union  Metal  Manufac- 
turing Company,  the  manufacturers  of  pressed  steel 
standards. 

C.  L.  Eshleman,  vice-president  of  the  Union  Metal  Manu- 
facturing Company,  in  speaking  to  a  representative  of  the 
Electrical  World,  expressed  confidence  in  the  market  for 
the  coming  year.  He  believes  that  the  great  public  interest 
which  has  been  aroused  by  the  many  successful  street  light- 
ing effects  is  a  guaratnee  of  largely  increased  orders.  In  the 
last  two  years  this  company  has  furnished  standards  for  a 
steadily  growing  list  of  cities.  Among  the  more  important 
of  the  installations  in  size  are  those  in  Mansfield,  Akron  and 
Sandusky,  Ohio,  besides  the  comprehensive  systems  men- 
tioned for  Cleveland  and  Youngstown.  Cities  in  other  parts 
of  the  country  in  which  installations  of  good  size  have  been 
placed  are  Buffalo,  Syracuse  and  Watertown,  N.  Y.;  Nash- 
ville, Tenn.;  San  Antonio  and  Fort  Worth,  Tex.;  Cheyenne, 
Wyo.;  Grand  Rapids  and  Sault  Ste.  Marie,  Mich.;  Spokane, 
Wash.;  Glendora,  Covina,  Hermosa,  Pasadena,  South  Pasa- 
dena, San  Francisco  and  Culver  City,  Cal.,  and  Sheboygan, 
Wis.  The  company  has  also  placed  installations  of  note- 
worthy extent  in  Gait,  Ont.;  Winnipeg,  Man.,  and  Saltillo, 
Mexico. 

An  unusual  feature  of  the  arrangement  which  this  com- 
pany makes  with  its  customers  is  a  guarantee  to  replace  at 
any  time  within  twenty  years  from  the  date  of  erection  any 
of  its  pressed-steel  shafts  that  fail  from  any  cause  (except 
by  willful,  malicious  damage)  for  the  nominal  sum  of  $3  each 
net,  f.o.b.  its  factory  in  Canton,  Ohio.  It  has  been  found  that 
the  pressed-steel  shaft,  coupled  with  internal  steel-rod  con- 
struction, in  withstanding  collisions  from  trucks  or  heavy  ve- 
hicles, will  bend  instead  of  break.  This  is  an  additional  ele- 
ment of  safety  for  pedestrians. 

In  the  item  of  cost,  the  manufacturer  of  pressed-steel 
standards  secured  protection  by  the  purchase  of  material  be- 
fore the  present  era  of  general  high  prices  developed.  It  is 
the  opinion  of  Mr.  Eshleman  that  current  quotations  for 
steel  represent  substantially  the  peak  of  the  advance  and 
that  the  next  decided  change  will  be  a  reaction. 


The  Delta  Star  Electric  Company  of  Chicago  has  erected  a 
new  factory  at  2433  Fulton  Street,  and  has  recently  moved 
into  its  new  quarters.  H.  W.  Young  is  president  of  the  com- 
pany. 

The  Ward  Leonard  Electric  Company,  Bronxville,  N.  Y., 
has  changed  the  address  of  its  Pittsburgh  office  from  Baum 
and  Euclid  Streets  to  901  Park  Building.  This  office  is  in 
charge  of  John  B.  Sebring. 

The  Philadelphia  Electrical  &  Manufacturing  Company, 
1228  North  Thirty-first  Street,  Philadelphia,  Pa.,  has  ap- 
pointed J.  M.  Rickard,  formerly  with  the  Metropolitan  Engi- 
neering Company  of  New  York,  a  member  of  its  sales  force. 

Lenz  &  Naumann,  Inc.,  who  are  engaged  in  the  sale  of 
laboratory  apparatus  and  supplies,  have  removed  their  of- 
fices, showrooms  and  warehouse  to  more  convenient  and 
commodious  quarters  at  9  East  Sixteenth  Street,  New  York. 

The  Kandem  Electric  Company,  New  York,  has  recently 
moved  from  49  East  Twenty-first  Street  to  larger  quarters 
at  29  East  Twenty-first  Street.  This  change  has  been 
necessitated  on  account  of  a  considerable  increase  in 
business.  , 

The  Bartlett-Yates  Insulation  Company,  64  Murray 
Street,  New  York,  has  recently  been  formed  and  will  deal 
in  various  kinds  of  electric  insulating  materials.  H.  M. 
Bartlett  is  president  of  the  concern  and  John  S.  Yates,  sec- 
retary. Both  Mr.  Bartlett  and  Mr.  Yates  were  recently 
connected  with  the  Mitchell-Rand  Manufacturing  Company. 
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Deleo  Igemis  Mold  Meeting. — A  gathering  of  more  than 
100  salesmen,  sales  agents  and  general  agents  of  the  Dayton 
Engineering  Laboratories  Company  of  I  'avion  on  March  23 

was    featured    by    a    dinner    at    which    Vice  -President.    Deeds, 

1 1.    era!  Manager  K.  11.  Grant  and  a  number  of  others  made 
adder    i        The  possibilities  of  the  new  power  unit  to  be 

manufactured    by    the    Domestic    Engineer    Company,    an    af- 
filiated concern,  were  discussed. 

Mr.  Manuel  Naclu-r.  representing  the  firm  of  Valencia 
Steam  Navigation  Company  of  Valencia,  Spain,  has  regis- 
tered at  the  New  York  office  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  and  is  anxious  to  get  in  touch  with 
manufacturers  of  electric  welding  machinery  and  marine 
type  Diesel  motors.  Catalogs  and  offers  should  be  addressed 
to  him  care  of  the  Commercial  Agent  in  Charge,  Bureau  of 
Foreign  and  Domestic  Commerce,  409  Custom  House,  New 
York. 

The  Bleadon-Dunn  Company, — J.  J.  Bleadon  and  B.  F. 
Jancke,  who  have  been  operating  the  Bleadon-Dunn  Com- 
pany of  208  North  Fifth  Avenue,  Chicago,  111.,  have  dis- 
solved partnership  and  hereafter  J.  J.  Bleadon  will  continue 
to  carry  on  the  business  under  the  same  firm  name  of 
Bleadon-Dunn  Company.  The  company  has  recently 
moved  into  larger  quarters  at  208  North  Fifth  Avenue.  It 
is  manufacturing  the  "Violetta"  high-frequency  machine 
and  other  electro-medical  apparatus. 

New  Material  for  Electric  Range  Elements. — After  com- 
pleting a  long  series  of  tests  the  Globe  Stove  &  Range  Com- 
pany, Kokomo,  Ind.,  has  decided  upon  the  adoption  of  a  new 
material  to  support  the  resistance  wire  used  in  the  heating 
elements  of  its  electric  ranges.  The  advantages  claimed  for 
this  material  are  that  it  is  extremely  durable  in  resisting  ap- 
plications of  heat;  has  ideal  qualities  for  expansion  and  con- 
traction, and  is  superior  to  porcelain  as  regards  toughness 
and  length  of  life.    The  material  is  known  as  "Pyroplox." 

The  Magnetic  Manufacturing  Company,  601  Enterprise 
Building,  Milwaukee,  Wis.,  was  recently  incorporated  under' 
the  laws  of  the  State  of  Wisconsin  with  a  capital  stock  of 
$15,000.  The  company  has  obtained  the  exclusive  rights  to 
manufacture  and  sell  products  formerly  brought  out  by 
the  International  Electrical  Tool  Company.  The  incorpo- 
rators of  the  new  company  are  Alvin  Dings,  W.  Sorgel 
and  Bernhard  Kubitz.  The  officers  of  the  company  are: 
President,  George  S.  Meredith;  vice-president,  Bernhard 
Kubitz;  second  vice-president,  W.  Sorgel;  treasurer,  H.  P. 
Andrae,  and  secretary  and  general  manager,  Alvin  Dings. 
Largest  Meter  in  the  World. — A  totalizing  curve-drawing 
and  integrating  wattmeter  is  being  designed  by  Esterline  & 
Angus  and  will  be  built  by  the  Esterline  Company  for  the 
Keokuk  hydroelectric  plant  of  the  Mississippi  River  Power 
Company.  This  meter  will  record  the  total  load  curve  of  the 
thirty  ultimate  generators  in  the  station  regardless  of 
whether  they  are  operating  in  synchronism  or  operating  in- 
dependently. The  full  scale  value  of  the  meter  will  be  250,- 
000  kw.,  and  it  is  said  that  this  will  be  the -largest  meter  of 
its  kind  in  the  world.  The  plant  in  which  it  will  be  installed 
is  the  largest  low-head  water-power  development  in  the 
world.  It  is  thought  that  it  will  require  about  six  months  to 
conduct  the  research,  to  design,  to  construct  and  to  install 
this  meter. 

The  National  Carbon  Company,  Cleveland,  Ohio,  has  pur- 
chased the  plant  and  business  of  the  Nungesser  Carbon  & 
Battery  Company,  East  Forty-eighth  Street  and  King  Ave- 
nue, Cleveland,  and  in  the  future  the  latter-named  concern 
will  be  operated  as  the  Nungesser  Carbon  &  Battery  Works 


Of    the    National    I  nipaiiy.      I  i     and 

bad  health,  A.  B,  Poster,  president  of  the  Nungesser  Car- 
bon £  Batter]  Company,  wished  to  retire  and  in  a  large 
measure  thii  action,  it  la  aid,  brought  about  the  decision 
to  dii  pose  of  the  bu  ine  Philip  P.  Nungesser  will  remain 
in  active  charge  of  the  business,  under  the  new  ownership, 
The  plant  will  continue  the  manufacture  of  batteries  under 

the    NungSSSei     brand    and    it     is    understood    that     there    will 

be  no  change  whatever  In  the  policy  of  the  concern. 

Increasing  Demand  for  Cooling  Ponds, — The  Spray  Engi- 
neering Company  Of  Boston,  Mass.,  reports  a  growing  de- 
mand for  cooling  pond  equipment,  including  a  recent  in- 
quiry for  an  installation  capable  of  handling  015,000  gal.  of 
water  per  minute.  Recent  installations  completed  or  or- 
dered include  a  20,000  gal.  per  minute  pond  for  the  Bethle- 
hem Steel  Company,  South  Bethlehem,  Pa.,  for  cooling  gas- 
engine  jacket  water  from  200  deg.  to  100  deg.  Fahr.  A 
20,000-gal.  per  minute  installation  has  been  made  at  the 
Bluestone  power  station  of  the  recently  electrified  Norfolk 
A;  Western  Railroad,  and  the  Aluminum  Company  of 
America  and  the  Allis-Chalmers  Manufacturing  Company 
have  each  purchased  a  10,000-gal.  installation.  Air  wash- 
ers of  the  Spray  company's  manufacture  have  just  been 
sold  for  use  in  three  plants  operated  by  H.  M.  Byllesby  & 
Company  of  Chicago.  The  Spray  Engineering  Company 
states  that  January,  February  and  March  business  was  the 
best  in  the  history  of  the  concern. 

Adaptibility  of  Electric  Trucks.— W.  J.  McDowell  of  the 
General  Motors  Company,  Chicago,  has  discovered  two  ex- 
amples of  electric  trucks  which  prove  how  the  electric 
vehicle  can  be  adapted  to  widely  different  fields.  Regard- 
ing them  he  says:  "We  have  a  record  obtained  from  a 
department  store  which  last  winter  used  a  1-ton  electric 
truck  of  modern  design.  At  one  time  this  truck  traveled 
44  miles  in  eleven  hours.  During  that  time  the  men  op- 
erating it  delivered  525  packages,  which  required  making 
411  separate  deliveries,  and  necessitated  making  358  actual 
stops.  If  one  considers  the  frightful  wear  and  tear  on  a 
reciprocating-engine-driven  car  making  358  stops,  or  con- 
siders the  number  of  horses  which  would  be  required  to 
perform  the  same  work  in  eleven  hours  he  can  readily  see 
that  this  particular  work  is  exactly  in  the  field  of  the 
electric  vehicle.  On  the  other  hand  we  have  a  record  of  a 
truck  owned  by  a  Chicago  brewery  which  in  a  whole  day's 
work  covers  a  route  of  only  9  miles.  The  operators  of 
this  brewery  say,  however,  that  this  machine  is  the  most 
economical  vehicle  in  their  possession,  and  they  own  more 
than  100  motor  trucks,  some  of  which  are  operated  by 
gasoline  and  some  by  electricity.  Such  a  short  haul  as  9 
miles  was  formerly  considered  strictly  in  the  field  of  the 
horse,  but  experience  in  these  last  few  years  has  demon- 
strated that  fields  which  were"  formerly  conceded  to  the 
horse  may  be  admirably  occupied  by  the  electric  vehicle." 

The  Electrollad  Company,  San  Antonio,  Tex.,  has  re- 
cently been  incorporated  under  the  laws  of  Texas  for 
$50,000.  The  officers  are  Richard  M.  Craig,  president;  Bas- 
com  Bell,  first  vice-president;  A.  Elstun,  second  vice-presi- 
dent, and  Charles  E.  Smith,  secretary  and  treasurer.  The 
company  will  market  the  "Electrollad"  (meaning  electrical 
roll  advertising)  which  will  be  built  in  several  sizes.  A 
small  "Universal"  type  machine  will  probably  be  built  by 
contract,  it  is  pointed  out,  and  the  company  states  that  it 
will  be  glad  to  have  various  electrical  manufacturers  bid 
on  it.  The  larger  or  outdoor  machines  will  be  built  by  the 
company,  and  it  will  be  in  the  market  for  various  kinds 
of  electrical  materials  and  supplies,  including  motors  with 
ratings  of  from  1/30  hp.  to  %  hp.  for  building  the  ma- 
chines. Nitrogen-filled  lamps  in  considerable  numbers  will 
also  be  utilized  in  connection  with  these  machines.  The 
machines  are  designed  to  carry  from  five  to  100  advertise- 
ments, and  it  is  claimed  that  they  will  also  carry  several 
series  of  advertisements  without  interference.  The  ma- 
chine can  give  motion  effects,  it  is  claimed,  color  effects 
and  transparency  effects.  Each  machine  is  controlled  by  a 
roll  and  is  quite  compact.  Each  roll  is  a  separate  self-con- 
tained unit.  The  machines  are  also  well  adapted  for  use  in 
carrying  out  "follow-up"  arguments,  demonstrating  work, 
showing  the  processes  of  manufacture  and  lecture  work 
and  can  be  employed  by  traveling  salesmen  in  picture 
theaters,  vaudeville  houses,  etc. 
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Orders  for  Gas  Engines  for  Driving  Electrical  Appa- 
ratus.— The  Bruce-Macbeth  Engine  Company,  2122  Center 
Street,  Cleveland,  Ohio,  has  recently  received  the  follow- 
ing orders  for  its  gas  engines  for  use  in  driving  electrical 
machines:  The  Bickett  Machine  &  Manufacturing  Com- 
pany, Cincinnati,  Ohio,  a  90-hp.  four-cylinder  vertical  en- 
gine, directly  connected  to  generator  for  machine-shop 
drive;  the  Corsicana  Cotton  Mills,  Corsicana,  Tex.,  two 
250-hp.  four-cylinder,  vertical  engines,  directly  connected 
by  friction  clutches  to  a  400-kva.  Westinghouse  alternator 
and  arranged  so  that  either  engine  or  both  may  be  used 
at  one  time;  the  Osborn  Manufacturing  Company,  Cleve- 
land, Ohio,  a  four-cylinder,  vertical  150-hp.  engine  directly 
connected  to  a  three-wire,  100-kw.  generator;  the  Colum- 
bus Savings  &  Trust  Company,  Columbus,  Ohio,  a  250-hp. 
four-cylinder  vertical  gas  engine  directly  connected  to  a 
100-kw.  generator  and  also  belted  to  a  three-stage  Jeanes- 
ville  high-duty  turbine  pump  for  elevator  service;  the 
American  Window  Glass  Company,  Jeannette,  Pa.,  one 
250-hp.,  four-cylinder,  vertical  engine  directly  connected 
to  a  165-kw.  General  Electric  generator;  the  American 
Well  &  Prospective  Company,  Corsicana,  Tex.,  one  350-hp. 
four-cylinder  vertical  engine,  directly  connected  to  a  Gen- 
eral Electric  400-kva.  alternator  for  use  in  operating  an 
electric  furnace;  and  the  Theodor  Kundtz  Company,  Cleve- 
land, Ohio,  a  350-hp.  four-cylinder  vertical  engine  directly 
connected  to  a  250-kw.  Crocker-Wheeler  generator. 

Electrical  Equipment  for  New  Steel  Mills. — Among  the 
many  new  orders  for  steel  mill  equipment  received  by  the 
Westinghouse  Electric  &  Manufacturing  Company  of  East 
Pittsburgh,  Pa.,  there  are  three  from  entirely  new  plants 
that  illustrate  clearly  the  growth  of  the  steel  industry  in 
various  parts  of  the  country.  The  contracts  are  for  the 
electrical  equipment  of  the  following  new  mills:  The 
Baltimore  Sheet  &  Tin  Plate  Company  of  Baltimore,  Md., 
and  the  Chattanooga  Steel  Company,  Chattanooga,  Tenn., 
and  for  a  new  plant  being  built  by  the  Llewellyn  Iron 
Works  at  Los  Angeles,  Cal.  The  equipment  sold  to  the 
Baltimore  Sheet  &  Tin  Plate  Company  consists  of  several 
large  motors  for  main-roll  drive,  two  1200-hp.  36-cycle  to 
60-cycle,  2200-volt,  244-r.p.m.,  wound-rotor,  induction 
motors,  each  motor  to  drive  six  hot  mills  equipped  with 
Falk  gears  and  Nuttall  flexible  couplings,  and  one  750-hp. 
36-cycle  to  60-cycle,  2200-volt,  367-r.p.m.  wound-rotor,  in- 
duction motor  geared  to  twelve  standard  cold  rolls.  The 
contract  with  the  Chattanooga  Steel  Company  calls  for  one 
34-in.  blooming-mill  equipment  consisting  of  an  8000-hp. 
motor  and  a  flywheel  motor-generator  set  which  acts  as  an 
equalizer.  The  equipment  sold  to  the  Llewellyn  Iron 
Works  for  their  new  plant  at  Los  Angeles,  Cal.,  consists 
of  two  800-hp.  36-cycle  to  50-cycle,  2200-volt,  730-r.p;m.  to 
365-r.p.m.,  adjustable-speed,  wound-rotor,  induction  mo- 
tors, the  first  to  drive  a  22-in.  billet  mill,  Falk  gears  and 
Nuttall  flexible  couplings  being  used  on  this  equipment, 
and  the  second  to  be  geared  to  a  12-in.  Merchant  mill. 
On  this  order  there  is  also  one  250-hp.,  585-r.p.m.,  36-cycle 
to  50-cycle,  2200-volt,  wound-rotor,  induction  motor  to  be 
geared  to  a  14-in.  roughing  mill. 
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Corporate  and  Financial 

Atlanta    (Ga.)    Water    &    Electric    Power    Company. — A 

block  of  $800,000  of  first  mortgage  5  per  cent  bonds,  due 
Jan.  1,  1943,  is  being  offered  at  99.5  and  interest  to  yield 
5.03  per  cent. 

Carolina  Power  &  Light  Company,  Raleigh,  N.  C. — Ac- 
cording to  the  annual  report  of  the  company  and  its  sub- 
sidiaries, the  Yadkin  River  Power  Company  and  the 
Asheville  Power  &  Light  Company,  made  substantial  prog- 
ress in  increasing  their  earnings  during  the  year.  The 
increase  in  the  year's  gross  earnings  of  the  Carolina  com- 
pany was  13  per  cent  and  in  net  earnings  27  per  cent.  The 
increase  in  the  year's  gross  earnings  of  the  Yadkin  River 
company  was  17  per  cent  and  in  net  earnings  16  per  cent. 
This  result,  it  was  stated,  was  obtained  by  carrying  on  an 
aggressive  campaign  for  new  business  and  by  giving  careful 
attention  to  economies  of  operation.  The  additional  business 
was  procured  without  extending  the  electric  transmission 
lines  of  the  companies.  Within  a  short  distance  from  the 
present  transmission  lines  are  a  number  of  small  communi- 
ties having  important  industries  which  afford  a  further 
market  for  the  service  of  the  companies.  Likewise,  in  the 
communities  already  served  it  is  stated  there  is  excellent 
opportunity  for  further  extensions  of  service  to  cotton  mills 
and  other  industries  not  now  supplied.  The  Asheville  Power 
&  Light  Company  was  unable  to  increase  its  earnings  during 
the  year  because  of  somewhat  less  favorable  business  condi- 
tions in  Asheville.  During  November  and  December,  how- 
ever, the  earnings  of  the  company  showed  substantial  im- 
provement, and  it  is  believed  that  the  increases  will  be  con- 
tinued.    The  earnings  of  the  companies  for  1915  follow: 

CAROLINA    POWER    &    LIGHT    COMPANY 

1915  1914 

Gross  earnings $701,079  $618,689 

Operating  expenses  and  taxes 440,495  412,834 

Net  earnings $260,584  $205,855 

•Other  income    60,000  52,500 

Total    income    $320,584  $258,355 

Interest  on  bonds 131,300  115,958 

Sundry  interest  and  discount   (net) 43,712  38,534 

Balance  after  charges $145,572  $103,863 

Preferred  stock  dividends 56,591  51,384 

Balance    $88,981  $52,479 

•Dividends  on  Asheville  Power  &  Light  Company  common  stock. 

YADKIN    RIVER    POWER   COMPANY 

1915  1914 

Gross  earnings $349,978  $299,606 

Operating  expenses  and  taxes 117,127  98,862 

Net  earnings    $232,851  $200,744 

Interest    on    bonds 175,000  175,000 

Other  interest    (net) 10,359  10,449 

Balance    $47,492  $15,295 

ASHEVILLE  POWER  &  LIGHT  COMPANY 

1915  1914 

Gross  earnings $439,267  $443,265 

Operating  expenses  and  taxes 242,741  238,468 

Net  earnings $196,526  $204,797 

Interest   charges    (net) 52,144  52,607 

Balance    after    charges $144,382  $152,190 

Preferred    stock    dividends 35,000  35,000 

Balance    :    $109,382  $117,190' 

Common   stock   dividends    60,000  52,500 

Balance    $49,382  $'64,690 

Lockport   (N.  Y.)    Light,  Heat  &  Power  Company. — The 

company  has  been  authorized  by  the  Public  Service  Com- 
mission of  the  Second  District  of  New  York  to  purchase 
all  of  the  outstanding  stock  of  the  International  Power  & 
Transmission  Company  for  not  to  exceed  $82,954,  consisting 
of  1500  shares  of  a  par  value  of  $100.  Upon  the  purchase 
of  this  stock  the  Lockport  company  is  required  by  the 
commission  to  charge  off  the  same  on  its  books  at  the 
rate  of  not  less  than  $10,000  a  year  until  the  stock  is  carried 
at  the  nominal  value  of  $1,  at  which  rate  it  must  there- 
after be  carried  on  the  Lockport  company's  books. 

New  Jersey  Light  &  Power  Company,  Dover,  N.  J. — The 
company,  which  has  been  recently  organized,  besides  acquir- 
ing the  properties  of  the  Eastern  Pennsylvania  Power  Com- 
pany at  Dover,  Rockaway,  Bernardsville,  Wharton  and  other - 
sections  plans  to  erect  a  new  power  plant  at  Dover. 
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Ni.rtd   \ mi  i U-. 111  Company,  Nee   \mk    v  ^       Die  annual 
:    the  company  for  i  h«-  year  ended   Doc.  81, 
divides    the    lubsidiaries    Into    two    group      the    W\  ■■ 
ip  .mil  tin-  Missouri  9jroup,     All  of  the  propertie    com 
ng  the  \\  group  an  controllad  by  the  Wi 

Bin  Edison  Company,  Inc.    Ths  groi    eari  that  com 

puny  for  thr  year  amounted  to  e  of 

; ".  par  cent,  as  compared  will   191  i 
pen  ies  and  interest  increased  $68,087.22,  and  net  income  de 
cres  •    0       Operating  revenues  of  Ths  Milwaukee 

Electric  Railway  A   Light  Company  for  L916  amounted  i<> 
■  decree  -  0.66  per  rent,  .-is 

compared  with  ths  previous  year;  operating  expenses,  in- 
cluding  taxes  and  reserve  .  decreased  |67,648.42;  interest 
charges  decreased  |  [9,804  85,  anil  net  Income  increased 

Operating  revenues  <>f  the  electric  light  and  power 
department    increased  9,  or  8.71    per  cent,  while 

tlu-  operating  revenues  of  the  railway  department  decreased 

92,  or  1.88  per  cent.  Operating  revenues  of  The 
Milwaukee  Light,  Heat  A:  Tract  ion  Company  for  the  year- 
amounted  to  $1,480,626.86,  ■  del-ease  of  $18,042.26,  or  0.87 

per  cent,  as  compared  with  the  previous  year.  Operating 
expenses,  including  taxes  and   reserves,  increased  $44,615.29, 

or  1.72  per  cent;  interest  charges  increased  $17,689.13,  and 

net  income  decreased  $75,168.96.  Operating  revenues  of 
the  electric  light  and  power  department  increased  $64,240.18, 
or  11.62  per  cent,  while  the  operating  revenues  of  the  rail- 
way department  decreased  $77,282.48,  or  8.21  per  cent. 
During  the  year  the  Wisconsin  Gas  &  Electric  Company 
acquired  the  Fort  Atkinson  transmission  line  of  the  Mil- 
waukee Light,  Heat  &  Traction  Company,  and  the  prop- 
erties and  business  of  the  Watertown  Gas  &  Electric  Com- 
pany and  Burlington  Electric  Light  &  Power  Company. 
The  earnings  for  the  year  1915  accordingly  are  not  directly 
comparable  with  those  of  the  company  for  the  preceding 
year,  but  the  following  comparisons  may  be  made  of  the 
combined  results  of  operations  for  the  year  1915  with  those 
for  1914  of  this  company  and  the  properties  acquired  by  it: 
Operating  revenues  increased  $70,472.50,  or  8.13  per  cent; 
operating  expenses,  including  taxes  and  reserves,  increased 
$37,558.55;  interest  charges  increased  $3,791.04,  and  net  in- 
come increased  $27,202.54.  There  are  now  contemplated  or 
in  course  of  construction  transmission-line  extensions  south- 
westwardly  from  Fort  Atkinson  through  Whitewater  to  Elk- 
horn  and  Delavan,  and  southwestwardly  from  Burlington 
through  Lyons  and  Lake  Geneva  Townships,  to  furnish 
power  to  the  utilities  operating  in  that  territory.  These  ex- 
tensions when  joined  will  form  a  complete  loop  through  the 
lines  of  the  Milwaukee  Light,  Heat  &  Traction  Company. 
Operating  revenues  of  the  North  Milwaukee  Light  &  Power 
Company  for  the  year  amounted  to  $14,569.58,  a  decrease 
of  $239.00,  or  1.61  per  cent;  operating  expenses,  including 
taxes  and  reserves,  increased  $552.68;  interest  charges  de- 
creased $108.76,  and  net  income  decreased  $570.38.  In- 
creases in  revenues  from  commercial  and  street  contract 
lighting  were  more  than  offset  by  a  decrease  in  commercial 
power  earnings,  due  to  the  shutting  down  by  some  of  the 
large  factories  served  by  the  company.  During  the  months 
of  November  and  December  renewed  activity  in  the  indus- 
tries served  by  the  company  was  noted.  Operating  reve- 
nues of  the  Wells  Power  Company  for  the  year  amounted  to 
$187,733.15,  an  increase  of  $14,345.64,  or  8.27  per  cent,  over 
the  previous  year;  operating  expenses,  including  taxes  and 
reserves,  increased  $4,001.27;  interest  charges,  including 
interest  on  notes  owned  by  The  Wisconsin  Edison  Company, 
increased  $15,066.67,  and  net  income  decreased  $2,302.14. 
Operating  revenues  of  the  Union  Electric  Light  &  Power 
Company  for  the  year  1915  amounted  to  $3,408,869.47,  an 
increase  of  $77,476.20,  or  2.33  per  cent;  operating  expenses, 
including  taxes  and  reserves,  increased  $86,696.15;  interest 
charges  increased  $36,607.22,  and  net  income  decreased 
$109,008.45.  The  large  decrease  in  gross  income,  reflected 
in  decreased  net  income,  is  due  to  a  decrease  of  $126,376.59, 
or  41.6  per  cent,  in  the  revenue  derived  from  the  sales  of 
electric  energy  to  the  United  Railways  Company,  provided 
for  by  contract.  Operating  revenues  of  the  Electric  Com- 
pany of  Missouri  for  the  year  1915  amounted  to  $1,620- 
539.08,  an  increase  of  $49,660.90,  or  3.16  per  cent;  operating 
expenses,  including  taxes  and  reserves,  increased  $41,123.17; 
interest  charges  increased  $7,423.56,  and  net  income  de- 
creased   $7,163.99. 


Operating  revenues  of  Hie  St.  Louis  County  Gas  Company 
fur  tin-  yeai    i i*i - »  amounted  t<>  $268,264.80,  an  Increase  of 

II,    or    K.'.l.'l    per    cent.       Operating     revenues    of    the 

United  Railways  Company  of  St.  Louis  for  the  year  L916 
amounted   to  $11,681,200.40,  a  decrease  of  $769,724.86,  or 

6.18    per    cent.      OrOSS    revenue    of    tin-    W<     t     Kentucky    Coal 

Company  i"i  tin-  year  amounted  to  $1,964,198.10, an  increase 
of  $286,162.28,  or  13.71  per  cent,    The  following  is  a  com 
parative  statement  of  Income  and  undivided  profits  for  the 
years  1916  and  191  1: 

L916  L914 

Interest    received    ■"    accrued    1488,804  1810,146 

Ulvld                 etved 1,488,028  1,608,801 

Profits  and  compensation   for  services 28,671  42, 377 

11,962,608  T^.i:.i;,::j:( 
Salaries,  legal  expenses,  net  rentals  and  .ill 

other  expenses  ol   administration 77.7K0  77,030 

Taxi                    m,:.7fi  \i\.:\\<i 

Interest    paid    -                  A    26,i  140,173 

Sundrj    accounts  written  ofl   and   risers.              33,..  r,,3r.i 

Total     $147,727         $247,:,:.! 

Nil    Income       1.804,776       1.908,772 

i  n\  Idends   pa  i>i   and   accrued 

Balance     carried     to     undivided     profits 
account     $315,111        $419,107 

Northern  States  Power  Company,  Chicago,  111. — The  an- 
nual report  of  the  company  for  1915  as  usual  shows  in 
great  detail  the  property  back  of  the  company's  investment. 
During  the  year  no  dividends  were  declared  on  the  common 
stock,  the  entire  surplus  earnings  of  the  year  having  been 
reinvested  in  the  properties  in  extensions,  improvements, 
additions  and  renewals.  In  addition  to  the  full  cost  of 
maintenance,  included  in  the  operating  expenses  and  a  re- 
placement expenditure  of  $276,307,  the  depreciation  reserve 
account  was  increased  from  $590,775  to  $849,427,  and  the 
undistributed  surplus  from  $623,396  to  $814,053.  The  bal- 
ance sheet  shows  that  the  company  had  $1,040,078  cash  in 
its  treasury  at  the  end  of  the  year.  H.  M.  Byllesby,  presi- 
dent of  the  company,  states  that  preliminary  steps  are  being 
taken  to  the  consolidation  of  the  company's  funded  indebt- 
edness and  the  completion  of  plans  for  its  permanent  financ- 
ing. Toward  this  end,  as  it  has  been  previously  stated  in 
the  Electrical  World,  the  name  of  the  company's  principal 
subsidiary,  the  Consumers  Power  Company  of  Minnesota, 
was  changed  in  February,  1916,  to  Northern  States  Power 
Company  of  Minnesota  and  its  authorized  stock  increased 
to  balance  the  authorized  stock  of  the  Northern  States 
Power  Company  of  Delaware,  the  parent  concern.  During 
the  year,  $340,000  of  7  per  cent  preferred  stock  has  been 
sold  to  480  different  stockholders  resident  in  the  communi- 
ties served  by  the  company.  Large  contracts  for  the  sale 
of  power  are  being  entered  into,  and  anticipating  further 
development,  a  power  contract  has  been  made  with  the  Wis- 
consin-Minnesota Light  &  Power  Company,  which  is  con- 
structing a  water  power  plant  in  Wisconsin  about  90  miles 
east  of  St.  Paul.  Delivery  will  begin  on  Jan.  1,  1917,  of  ap- 
proximately 20,000  hp.  of  primary  power  on  a  40  per  cent 
load-factor  basis  and  a  similar  amount  of  secondary  power. 
The  contract  is  for  a  period  of  thirty  years  and  at  rates 
which  will  enable  the  Northern  States  Power  Company  to 
resell  the  power  on  a  satisfactory  basis.  During  the  year 
the  company  spent  $2,120,533  on  construction  account,  of 
which  $1,458,466  was  at  or  near  Minneapolis.  The  number 
of  customers  served  by  the  company  increased  from  69,240 
to  81,322.  In  four  years  the  electric  connected  load  has 
more  than  doubled.  The  1915  output  was  186,412,757  kw.-hr. 
The  earnings  statement  for  1915  and  1914  follows: 

1915  1914 

Gross    earnings    $5,121,826  $4,395,860 

Net   earnings    2,866,634  2,364,370 

Fixed   charges    1,507,938  1,339,668 

Balance    $1,358,694      $1,024,702 

Preferred    stock    dividends 587,069  587,069 

Balance   allocated  to   depreciation  and   other 

reserves   and   undivided   surplus $771,625         $437,633 

Northwestern  Ohio  Light  &  Power  Company,  Van  Wert, 
Ohio. — The  Hicksville  Electric  Light,  Heat  &  Power  Com- 
pany's plant  has  been  acquired  by  the  Northwestern  Ohio 
Light  &  Power  Company,  transfer  to  be  made  June  1.  The 
plant  serves  Butler,  Edgerton,  Spencerville,  Antwerp  and 
several  other  towns  in  this  section,  and  still  further  exten- 
sions to  the  company's  community  service  will  be  made  un- 
der the  new  management. 
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New  Utility  and  Industrial  Companies 

The  Gallipolis  Light  &  Power  Company  of  Gallipolis, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $25,000 
by  John  P.  Phillips  and  others. 

The  Zoar  Electric  Company  of  Zoar,  Ohio,  has  been  in- 
corporated with  a  capital  stock  of  $10,000  by  John  Bims- 
ler,  August  Bimsler,  August  Burkhart  and  others  to  furnish 
electricity  in  Zoar. 

The  Electric  Light  &  Power  Company  of  Brighton,  111., 
has  been  incorporated  with  a  capital  stock  of  $5,000  to 
supply  electricity  for  lamps  and  motors.  The  incorporators 
are:     Arthur  J.  Farrell,  John  A.  Bauer  and  E.  Farrell. 

The  Greensfork  Electric  Company  of  Greensfork,  Ind., 
has  been  incorporated  by  Henry  H.  Fagan,  Lona  Fagan, 
Elmer  N.  Ullery  and  William  M.  Roller.  The  company  is 
capitalized  at  $1,500  and  proposes  to  generate  and  dis- 
tribute electricity  in  Greensfork. 

The  Interborough  Power  Company  of  Spartanburg,  S.  C, 
has  been  granted  a  charter  with  a  capital  stock  of  $100,- 
000  for  the  purpose  of  developing  Hill's  Shoals  on  Tyger 
River,  16  miles  south  of  Spartanburg.  The  incorporators 
are:  A.  M.  Law,  R.  E.  Boggs,  C.  R.  Willard  and  W.  G. 
Willard. 

The  United  Electrical  Manufacturing  Company  of  Adrian, 
Mich.,  has  been  incorporated  by  B.  D.  Hayes  of  Detroit, 
president;  Karl  F.  Wagner  of  Adrian,  secretary;  Walter 
Haley  of  Adrian,  treasurer.  The  company  is  capitalized 
at  $50,000  and  proposes  to  manufacture  electric  horns  and 
apparatus.  The  company  will  occupy  a  portion  of  the 
Clough  &  Warren  plant. 

The  Electric  Liquid  Operator  Company  of  Jersey  City, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $50,000 
for  the  purpose  of  acquiring  by  purchase  or  otherwise, 
electrical  sign  devices,  etc.  The  incorporators  are:  Albert 
E.  Williams,  382  Webster  Avenue;  John  Blohm,  25  Irving 
Street  and  Charles  H.  Blohm,  agent,  Palisades  Park,  all  of 
Jersey  City,  N.  J. 


Trade  Publications 

Electric  Pumps. — The  Hill  Pump  Company,  Anderson, 
Ind.,  has  published  several  folders  and  bulletins  descrip- 
tive of  its  electrically  operated  house  pumps. 

Electric  Ranges. — The  Standard  Electric  Stove  Company, 
Toledo,  Ohio,  is  sending  out  a  folder  printed  in  colors  which 
contains  information  on  its  electrically  operated  ranges. 

Tool  Steel. — The  Vanadium-Alloys  Steel  Company,  Pitts- 
burgh, Pa.,  has  just  issued  two  folders  descriptive  of  its 
"Vasco  Choice"  and  "Vasco  Non-Shrinkable"  grades  of  tool 
steel. 

Electric  Radiators.  —  The  Lee  Electric  Radiator  Com- 
pany, 319  Wells  Street,  Chicago,  111.,  is  sending  out  a  book- 
let entitled  "Electric  Radiators  and  Electric  Water 
Heaters." 

Ball  Bearings. — "Ball  Bearings  as  an  Automobile  Sales 
Factor"  is  the  title  of  an  attractively  illustrated  catalog  is- 
sued by  the  SKF  Ball  Bearing  Company,  50  Church  Street, 
New  York. 

Transformers. — The  Moloney  Electric  Company,  St. 
Louis,  Mo.,  is  sending  out  an  index  card  which  contains  in- 
formation on  its  transformers  and  which  had  been  pre- 
pared for  insertion  in  purchase  files. 

Railroad  Signal  Wire  and  Cable. — The  Hazard  Manufac- 
turing Company,  Wilkes-Barre,  Pa.,  has  recently  issued  an 
illustrated  booklet  which  contains  information  on  "Key- 
stone" railroad  signal  wire  and  cable. 

Stoking  Machines. — The  Goetz  Company,  403  Monadnock 
Block,  Chicago,  111.,  has  just  issued  a  six-page  folder  describ- 
ing and  illustrating  several  installations  of  its  "Ko-Shovel" 
automatic  stoker  for  small  boiler  plants. 

Condensing  Equipment. — The  C.  H.  Wheeler  Manufactur- 
ing Company,  Philadelphia,  Pa.,  has  prepared  a  179-page 
illustrated  catalog  which  contains  considerable  informa- 
tion on  various  types  of  condensing  equipment. 

Oil  Burners  and  Torches. — The  Hauck  Manufacturing 
•Company,  140  Livingston  Street,  Brooklyn,  N.  Y.,  has  just 


published  Bulletin  No.  65  which  is  illustrated  and  which 
contains  information  on  various  types  of  oil  burners  and 
torches. 

Washing  Machines. — The  Voss  Brothers  Manufacturing 
Company,  Davenport,  la.,  is  sending  out  an  attractive  cata- 
log which  is  printed  in  colors  and  contains  considerable  in- 
formation on  various  types  of  electrically  operated  wash- 
ing machines. 

Electric  Vibrators  for  Foundries. — The  Magnetic  Manu- 
facturing Company,  Enterprise  Building,  Milwaukee,  Wis., 
has  issued  illustrated  Bulletin  No.  5  which  describes  sev- 
eral types  of  electrically  operated  vibrators  designed  for 
rapping  patterns  in  foundries. 

Electrical  Connectors.  —  The  Electrical  Engineering  & 
Equipment  Company,  522  Wells  Building,  Milwaukee,  Wis., 
has  just  issued  bulletins  No.  56,  No.  57  and  No.  58  illustrat- 
ing and  describing  "Roberson"  electrical  emergency  connect- 
ors, meter  attachment  connectors  and  straight-on  insulated 
connectors. 

Batteries. — The  Electric  Storage  Battery  Company,  Phila- 
delphia, Pa.,  has  issued  Bulletin  No.  154  entitled,  "The 
E.  S.  B.  Constant-Voltage  Axle-Lighting  System"  and  the 
first  edition  of  catalog  section  MS,  entitled  "The  Exide  Bat- 
tery (Miscellaneous  Types)  for  Automobile  Starting  and 
Lighting  Service." 

Switching  Apparatus. — "Alternating  and  Continuous  Cur- 
rent Switch  Gear"  is  the  title  of  an  attractively  illustrated, 
three-color,  large-sized  catalog  prepared  by  the  British 
Thomson-Houston  Company,  Ltd.,  Rugby,  England.  The 
company  states  that  it  does  not  intend  to  distribute  these 
catalogs  broadcast. 

Water-Wheel  Generator  Sets. — An  attractively  illustrated 
circular  has  just  been  issued  jointly  by  the  Pelton  Water 
Wheel  Company,  San  Francisco,  and  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa., 
descriptive  of  the  Pelton-Westinghouse  water-wheel  gen- 
erator sets  and  their  application. 

Electrical  Appliances. — The  Wisconsin  Electric  Company, 
Racine,  Wis.,  has  prepared  illustrated  folders  and  leaflets 
on  some  of  its  "Dumore"  products  including  a  sensitive 
drill,  sewing  machine  motors,  drink  mixers,  billiard-table 
cleaner,  motor-driven  cloth  cutter,  motor-driven  grinder, 
suction  cleaner  and  "Universal"  motors. 

Fuses  and  Line  Protective  Apparatus. — Schweitzer  &  Con- 
rad, Inc.,  Berteau  and  Ravenswood  Avenues,  Chicago,  have 
just  issued  bulletin  No.  5  dealing  with  automatic  resistance 
horn-gap  lightning  arresters,  bulletin  No.  1-A  which  deals 
with  extra-high  potential  fuses,  and  bulletin  No.  4  which 
deals  with  high-capacity  primary  cut-outs. 

Electric  Starting,  Lighting  and  Ignition  Systems. — The 
John  O.  Heinze  Company,  Springfield,  Ohio,  is  sending  out 
an  illustrated  bulletin  which  contains  information  on  its 
electric  starting,  lighting  and  ignition  systems  for  gaso- 
line-operated automobiles.  The  company  has  also  issued  a 
booklet  descriptive  of  its  two-unit  systems  for  Ford  cars. 

Electrical  Protecting  Materials. — The  Chicago  Fuse  Man- 
ufacturing Company,  Chicago,  111.,  has  prepared  Catalog 
No.  28,  which  is  profusely  illustrated  and  contains  132 
pages  on  various  types  of  protecting  materials  and  stamped 
steel  switch  and  outlet  boxes.  The  catalog  combines  under 
one  cover  information  previously  published  in  several  sep- 
arate catalogs. 

Potheads.— The  G  &  W  Electric  Specialty  Company,  7440 
South  Chicago  Avenue,  Chicago,  111.,  has  recently  issued 
Catalog  No.  9,  entitled  "Electric  Specialties,"  which  con- 
tains considerable  information  on  and  illustrations  of  vari- 
ous types  of  potheads  and  other  electrical  devices.  The 
company  has  also  prepared  a  supplement  to  Catalog  No.  9, 
entitled,  "Standard  Applications  of  G  &  W  Disconnecting 
Potheads." 

Transmission-Line  Material. — The  Ohio  Brass  Company, 
Mansfield,  Ohio,  has  recently  issued  Catalog  No.  16  which  is 
cloth-bound  and  contains  654  pages.  The  catalog  is  very 
complete  and  profusely  illustrated  and  supersedes  all  other 
of  the  company's  catalogs  with  the  exception  of  its  valve 
catalog  No.  50.  It  contains  information  on  a  very  com- 
plete line  of  appliances  used  in  the  construction,  mainte- 
nance and  operation  of  electric  railways,  mine-hauling  sys- 
tems and  trasmission  lines. 
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BOSTON,     mass      Business     man     and 
property  owners  on  Canal  street  and  i 
in  us  vicinity    have  presented  a  petition  to 
Mayor  Curley,  asking  for  the  Installation  of 
.i  better  lighting  ayatem  <>u  thai  thorough- 

fSl  .         Joseph     l«\     Sullivan     is 

the  Canal  street  Buaineaa  Mens  Associa- 
tlon 

NORTHAMPTON.  MASS  The  North- 
ampton Electric  Lighting  Company,  it  is 
reported,  contemplates  the  Installation  of 
.i  2000-kw    turbo-generator  Bet, 

SHIRLEY,  MASS.— The  Shirley  Electric 
Company  is  now  erecting  IE  miles  of  22,- 
000- volt,  three-phase  transmission  line  and 
is  building  two  aub-atatlona  with  new  equip- 
ment Thomas  K.  Whitaker  is  general 
manager, 

TURNERS  FALLS,  MASS.— The  Frank- 
lin Electric  Light  Company  contemplates 
rebuilding  its  distribution  system  in  one 
section  of  the  town  jointly  with  the  New 
England  Telephone  &  Telegraph  Company. 
All  material  has  been  purchased.  M.  H. 
Mahoney  is  superintendent. 

BRIDGEPORT,  CONN. — A  permit  has 
granted  for  the  construction  of  an  ad- 
dition to  the  power  house  (42  ft.  by  101  ft.) 
Bridgeport  Brass  Company  on  Hou- 
satonic  Avenue,  to  cost  about  $10,000. 

UKIDGEPORT,  CONN.— The  United  Il- 
luminating Company  of  Bridgeport  has  been 
awarded  the  contract  for  furnishing  all 
small  electric  lamps  for  street-lighting.  The 
contract  was  formerly  held  by  the  Ameri- 
can Street  Lighting  Company  of  Baltimore, 
Md  The  Mayor  has  signed  the  resolution 
extending  the  ornamental  street  lamps  from 
State  Street  to  Gilbert  Street 

THOMPSONVILLE,  CONN.— The  North- 
ern Connecticut  Light  &  Power  Company  of 
Windsor  Locks  is  preparing  plans  for  the 
erection  of  an  addition  to  the  local  power 
station. 
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Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings,  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
until  April  17,  for  installing  electric  equip- 
ment in  the  addition  to  and  alterations  in 
Public  School  89  on  Newkirk  Avenue,  be- 
tween East  Thirty-first  and  East  Thirty- 
second  Street,  borough  of  Brooklyn. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
N'avy  Department,  Washington,  D.  C,  un- 
til April  25  for  furnishing  radial  bearings, 
binnacles,  compasses,  blowers,  electrical  ca- 
ble and  wire,  hoisting  and  rotating  equip- 
ment, outfit  for  cutting  steel,  motor-gen- 
erator sets  at  the  navy  yard,  Brooklyn. 
Proposal  blanks  may  be  obtained  upon  ap- 
plication to  the  above  bureau  or  to  the  sup- 
ply officer,  navy  yard,  Brooklyn,.  N.  Y. 

CRITTENDEN,  N.  Y. — The  installation 
of  a  street-lighting  system  in  Crittenden  is 
un.der  consideration.  V.  J.  Laughlin  is 
chairman  of  a  committee  to  take  charge  of 
the  project. 

'  DUNKIRK.  N.  Y.— The  Dunkirk  Electric 
Manufacturing  Company  is  contemplating 
the  purchase  of  tubes  for  retubing  a  78-in. 
by  16-ft.  boiler. 

FRANKLIN,  N.  Y.— The  Franklin  &  Ot- 
sego Light  &  Power  Company  contemplates 
the  erection  of  a  transmission  line  to  Sidney 
Center,  a  distance  of  about  4  miles.  E.  A. 
Mackey  is  presiden. 

IRONDEQUOTT,  N.  Y. — The  contract  for 
the  electric  wiring  of  the  Irondequoit  sew- 
age disposal  plant  has  been  awarded  to  the 
O'Connel  Electric  Companv  of  Rochester, 
at  $11,039. 

MEDINA.   N.   Y.— The   A.    L.   Swett  Elee- 
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will  be  increased  from  $10,0(1(1  to  124,000 
and  the  transmission  lilies  extended  tO 
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will  be  purchased  from  the  retry  (N.  Y.) 
Electric  Llghl   Company.     The  Nunda  com- 

pan\  will  erect  B  transmission  line  to  con- 
ned with  the  lilies  ol  the  Terry  company  at 
a  point  about  7  miles  from  Nunda.  A.  J. 
Wood  worth  is  manager. 

PARKSVTLLE,  N.  Y. — An  electric  gener- 
ator, it  is  reported,  will  be  installed  in  the 
new  building  to  be  erected  on  Main  Street 
by  Edwin  a  Camden  M.  J.  N'adel  of 
N.wark,  N.  J.,  is  architect. 

PERRYSBURG,  N.  Y. — The  Gowanda 
Light  A  Power  Company  has  applied  to  the 
Public  Service  Commission  for  permission 
to  exercise  a  franchise  In  the  town  of 
l'errysburg. 

RANDOLPH,  N.  Y. — The  Randolph  Light 
&  Power  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  ex- 
ercise franchises  in  the  village  of  South 
Dayton  and  the  town  of  Villenova. 

RIPLEY,  N.  Y. — Application  has  been 
made  to  the  Public  Service  Commission  by 
Alfred  Huntington  for  permission  to  con- 
struct and  operate  an  electric-light  plant 
in  Ripley. 

ROCHESTER,  N.  Y. — The  Rochester 
Railway  &  Light  Company  has  applied  to 
the  Public  Service  Commission  for  per- 
mission to  consolidate  the  properties  of  the 
Canandaigua  Gas  Light  Company,  the  East- 
ern Monroe  Light  &  Gas  Company  and  the 
Despatch  Heat,  Light  &  Power  Company, 
and  also  asks  for  approval  of  taking  over 
the  holdings  of  the  Ontario  Light  &  Traction 
Company,  except  its  railroad  physical  prop- 
erty. 

SANBORN,  N.  Y. — Application  has  been 
made  by  the  Sanborn-Pekin  Power  Com- 
uany  for  permission  to  erect  a  transmission 
line  from  Sanborn  to  Pekin.  It  is  proposed 
to  tap  the  transmission  line  of  the  Niagara, 
Lockport  &  Ontario  Power  Company  near 
the  Tuscarora  Indian  reservation,  about 
one  mile  stare  from   Sanborn.. 

SKANEATELES,  N.  Y.— The  Niagara, 
Lockport  &  Ontario  Power  Company  of 
Buffalo  has  applied  to  the  Public  Service 
Commission  for  permission  to  erect  a  trans- 
misison  line  into  Skaneateles  and  for  ap- 
proval of  franchise. 

WATERTOWN,  N.  Y. — Preparations  are 
being  made  by  the  New  York  Air  Brake 
Company  for  the  construction  of  two  power 
plants,  one  to  be  located  at  the  West  Main 
Street  plant  and  will  develop  1200  hp.  and 
the  other  at  the  East  plant.  The  contract 
for  the  West  Main  Street  plant  has  been 
awarded  to  the  Samuel  Green  Engineering 
Company  of  Springfield,  Mass.  At  present 
the  company  secures  power  from  the  North- 
ern New  York  Utilities  Corporation. 

BALA,  PA. — Plans  have  been  prepared 
for  the  erection  of  a  power  plant  for  the 
Fred  A.  Havens  Company  at  Bala.  Savery, 
Scheetz  &  Savery  are  architects. 

HIGHSPIRE,  PA.— The  installation  of  a 
street-lighting  system  in  Highspire  is  under 
consideration  by  the  Borough  Council. 

MILLERSBURG,  PA.— The  property  of 
the  Millersburg  Electric  Light,  Heat  & 
Power  Company  has  been  purchased  by 
Farley  Garnett,  Telegraph  Building,  Har- 
risburg.  The  new  owner,  it  is  understood 
will  enlarge  and  remodel  the  plant. 

NEW  CASTLE,  PA.-An  additional 
$6,000  was  placed  in  the  budget  for  the 
year  to  provide  for  the  erection  of  curb 
lamp  posts  in  the  Long  Avenue  and  Mill 
Street   district. 

PHILADELPHIA,  PA.— Plans  have  been 
approved  by  a  committee  of  the  art  jury 
for  the  city's  power  plant  at  Bvberry 
Farms.      Peoples    Brothers   are   contractors. 

SCRANTON,  PA.— The  Scranton  Electric 
Company  ;s  contemplating  extending  its 
transmisison  lines  to  Canaan  and  Waymart 
to  sunply  electricity  in  those  towns"  from 
the  Carbondale  power  house.  Application 
has  been  made  for  charters  for  the  Canaan 
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Glassboro,    Salem    and     Pennsgrove       'Jim 
output  of  the  local  plant  will  be  great! 
creased    as    Brldgeton    will    be    the    central 
distributing  point  for  South  Jers< 
it  is  understood,   have  been   placed    for   the 
necessary    machinery.       B.    Frank    Hin 
Brldgeton    has    been    appointed    general    man- 
ager for  the   South  Jersey  Division. 

TRENTON,  N.   J. — plans  are   being    pre- 
pared  by   the   Trenton    Water    Power    <  font 
pany  for  the  construction  of  a  hydroelectric 
power  plant  on  Assunpink  Creek. 

TRENTON,  N.  J.— The  City  Commission 
is  planning  for  the  installation  of  a  new 
street-lighting  system  on  State,  Broad 
and  Warren  Streets,  as  provided  for  in  a 
recent    bill    signed    by    the    Governor. 

TRENTON,  N.  J.— The  Public  Service 
Electric  Company  is  planning  to  erect  a 
new  transmission  line  to  Hightstown  to 
furnish  energy  to  the  Electric  Light  &  Power 
Company  of  Hightstown.  The  latter  com- 
pany will  make  extensions  to  its  plant  in 
Hightstown. 

WILMINGTON,  DEL.— The  National 
Properties  Companies  of  New  York,  N.  V  . 
has  placed  a  contract  with  the  General 
Electric  Company  for  an  additional  turbo- 
generating  unit,  with  necessary  boilers  and 
accessories,  to  be  installed  at  the  plant  of 
the  Wilmington  &  Philadelphia  Traction 
Company.  This  unit  will  increase  the  out- 
put of  the  plant  by  50  per  cent. 

BALTIMORE,  MD. — The  Consolidated 
Gas,  Electric  Light  &  Power  Company  of 
Baltimore  has  placed  an  order  for  a  new 
26,000-hp.  unit  for  its  Westport  plant.  E. 
D.    Edmondston    is    general    superintendent. 

BEL-AIR,  MD. — The  Bel-Air  Electric 
Company  contemplates  the  erection  of  11 
miles  of  three-phase  transmission  line  to 
reach  new  territory  and  to  connect  with  an 
auxiliary  source  of  supply  of  energy  for 
peak  load  and  for  emergency  service.  H.  S. 
O'Neill  is  superintendent. 

ST.  MICHAELS,  MD.— The  installation 
of  a  municipal  electric-light  plant  in  St. 
Michaels  is  reported  to  be  under  considera- 
tion. 

ST.  MARY'S,  W.  VA. — The  local  electric- 
light  system  has  been  purchased  by  Ernest 
Mallory  of  Parkersburgh.  The  new  owner, 
it  is  understood,  will  conduct  an  ice  and 
cold  storage  plant  in  connection  with  the 
electric  plant. 

RICHMOND,  VA. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  May  3  for  a  ventilating  apparatus, 
plumbing,  etc.,  for  the  United  States  post 
office  and  court  house  at  Richmond,  Va. 
For  details  see  proposal  columns. 


North  Central 

DETROIT,  MICH. — A  corporation  capi- 
talized at  $1,000,000,  it  is  reported,  has 
been  organized  to  construct  an  electric 
railway  from  Dearborn  to  Highland  Park, 
with  a  view  of  connecting  the  Ford  plants, 
the  motor  car  factory  in  Highland  Park  and 
the  tractor  factory  planned  for  Dearborn 
and  to  furnish  transit  service  between 
Michigan,  Grand  River,  Hamilton  and 
Woodward  lines.  Robert  Oakman,  Mayor 
Oscar  B.  Marx,  L.  W.  Tuller,  and  others, 
are  interested  in  the  company. 

LAWRENCE,  MICH. — A  special  election 
will  soon  be  called  to  submit  to  the  voters 
the  proposal  to  establish  a  municipal  elec- 
tric-light plant  in  Lawrence. 

MONROE,  MICH. — At  an  election  held 
April  3  the  proposal  to  issue  $90,000  in 
bonds  for  the  installation  of  a  new  mu- 
nicipal electric-light  plant  was  carried. 

MONROE,  MICH. — The  Monroe  Steel 
Casting  Company  has  offered  to  enter  into  a 
contract  with  the  city  of  Monroe  for  elec- 
tricity    for    a    period    of    five    years.       The 
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company  would  require  about  400  kw.  per 
hour. 

SAULT  STE.  MARIE,  MICH. — Contract 
has  been  awarded  by  the  Michigan  Northern 
Power  Company  to  the  Underpinning  & 
Foundation  Company  of  New  York,  N.  Y., 
for  a  trial  section  of  the  re-enforcement  of 
the  power  house  of  the  power  company.  If 
preliminary  operations  prove  satisfactory 
and  it  is  decided  to  re-enforce  the  entire 
power  house,  it  will  mean  an  additional 
output  of  approximately  30  per  cent,  using 
the  same  amount  of  water  as  at  present. 
This  additional  power  capacity  will,  how- 
ever enable  the  company  to  secure  addi- 
tional water  rights  from  the  government, 
so  that  eventually  the  19,000  hp.  now  being 
developed  will  be  increased  30  per  cent. 

SMYRNA,  MICH.— The  dam  of  the  Spen- 
cer Electric  Light  &  Power  Company  of 
Belden^  located  on  Flat  River  in  Smyrna, 
was  carried  away  on  March  29.  A  tempo- 
rary dam  will  be  built  at  once  to  supply 
power  until  plans  can  be  prepared  for  a 
reinforced  concrete  dam.  The  company 
would  like  to  correspond  with  contractors, 
etc.,  interested.  W.  P.  Hetherington  is 
secretary  of  the  company  and  J.  E.  Stanton 
is  superintendent. 

BARBERTON,  OHIO. — R.  E.  Long,  su- 
perintendent of  the  municipal  electric  plant, 
has  submitted  a  report  to  the  City  Council 
recommending  new  equipment  for  the  plant, 
involving  an  expenditure  of  about  $43,000. 
An  addition  will  be  necessary  to  the  power 
house  to  provide  space  for  new  machinery. 

CANFIELD,  OHIO. — The  Citizens'  Union 
is  negotiating  with  the  Mahoning  &  Shen- 
ango  Railway  &  Light  Company  of  Youngs- 
town  to  extend  its  electric  transmission  line 
from  Cornersburg  to  Canfield  to  supply  elec- 
trical service  here. 

CANTON,  OHIO. — Service  Director  Mc- 
Claskey  has  been  instructed  to  advertise  for 
lighting  the  city  (with  both  gas  and  elec- 
tricity). 

CANTON,  OHIO. — The  Canton  Electric 
Company  will  soon  begin  the  erection  of  a 
storage  building  and  machine  shops,  in 
Canton,   to  cost  about  $50,000. 

CANTON,  OHIO. — The  Central  Electric 
Company  of  Canton,  it  is  reported,  is  con- 
templating the  erection  of  a  high-tension 
transmission  line  to  Fostoria,  Tiffin,  Newark 
and  other  Ohio  cities,  involving  an  expendi- 
ture of  about   $2,000,000. 


CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  April  25  for  engine  and  turbine 
automatic  control  oiling  and  filter  systems 
for  the  Division  Avenue  pumping  station. 
Specifications  may  be  obtained  at  the  office 
of  the  deputy  water  commissioner  of  water, 
413  Superior  Avenue,  City  Hall. 

DESHLER,  OHIO. — The  Town  Council  is 
considering  the  question  of  installing  an 
electric-light  plant  and  water-works  system 
in  Deshler. 

H1CKSVILLE,  OHIO. — The  property  of 
the  Hicksville  Electric  Light,  Heat  &  Power 
Company  has  been  acquired  by  the  North- 
western Ohio  Light  &  Power  Company  of 
Van  Wert,  the  transfer  to  be  made  June  1. 
The  plant  serves  Butler,  Edgerton,  Spencer- 
ville,  Antwerp  and  several  towns  in  this 
vicinity.  Further  extensions  will  be  made 
by  the  new  management. 

KENT,  OHIO. — The  Kent  Water  &  Light 
Company  is  negotiating  with  the  City  Coun- 
cil for  improvements  to  the  street-lighting 
system  which  provide  for  the  installation 
of  new  lamps  in  the  business  section  and 
the  erection  of  400  bracket  lamps  in  the 
residential  districts.  The  company  offers 
additional  facilities  as  an  alternative  to  the 
proposed  municipal  electric-light  plant. 

WEST  CARROLLTON ,  OHIO.  —  Plans 
prepared  by  the  Cleveland  Construction 
Company,  Citizens  Building,  Cleveland,  for 
electrical  machinery  for  the  plant  of  the 
Miami  Paper  Company,  provide  for  a 
1500-kw.  General  Electric  turbine  (already 
purchased)  ;  four  200-kw.  motors  will  be  in- 
stalled to  operate  Jordans  and  five  100-kw. 
motors  to  operate  the  heaters ;  four  con- 
stant speed  motors  will  also  be  installed  to 
operate  paper  machines.  A  new  power 
house  is  to  be  erected  and  exhaust  steam 
will  be  used  in  the  paper-making  process. 

YOUNGSTOWN,  OHIO. — Bids  will  soon 
be  asked,  it  is  reported,  by  John  S.  Lewis 
of  the  water-works  department,  on  two 
15,000,000-gal.  electrically-driven  centri- 
fugal pumps  for  filter  bed  water  supply  and 
one  4,000,000-gal.  pump  for  water  wash, 
the  latter  to  furnish,  water  to  wash  filtering 
basin. 

CYNTHIANA,  KY-  The  installation  of 
a  municipal  electric-lighting  plant  in 
Cynthiana  is  under  consideration.     The  con- 


tracl  will,  the  Kentucky  Utilities  will  soon 
expire. 

ELKTON,  KY. — The  Kentucky  Power 
Companj  of  Pembroke  lias  taken  an  option 
on  the  local  electric-lighting  plant,  owned 
by  Charles  C.  Damon. 

HAZARD,  KY. — The  Kentucky  Power 
Company,  it  is  reported,  will  ask  for  bids 
about  May  1  for  the  construction  of  a  pow- 
er plant  in  Hazard.  Equipment  for  proposed 
plant  has  been  purchased.  H.  W.  Saunders 
of  Welch,   W.   Va.,  is  chief  engineer. 

HORSE  CAVE,  KY. — The  Horse  Cave 
Ice  Company  and  the  Horse  Cave  Light 
Company  have  been  consolidated  under 
the  name  of  the  Horse  Cave  Light  &  Ice 
Company  with  a  capital  stock  of  $25,000. 
The  incoprporators  are:  J.  P.  Todd  of 
Elizabethtown,  Ky.  ;  C.  F.  Smith,  W.  C. 
Davis  and  L.  Hawkins  of  Horse  Cave. 

LEXINGTON,  KY. — Plans  are  being  con- 
sidered by  the  City  Council  for  the  instal- 
lation of  a  municipal  electric-light  plant. 
J.   W.  Guyn  is  city  engineer. 

CARTHAGE,  IND. — T.  F.  Brenan,  owner 
of  the  local  electric-light  plant,  has  re- 
cently finished  the  installation  of  a  100-hp. 
boiler  and  steam  engine  and  will  need  a 
60-cycle,  2200-volt  generator  of  about  30 
kw.  capacity. 

COLUMBUS,  IND. — The  installation  of 
an  electric-lighting  system  is  under  con- 
sideration by  the  citizens  of  East  Colum- 
bus, a  suburb  of  Columbus.  The  Social 
Center  Club  is  behind  the  movement. 

CRAWFORDSVILLE,  IND. — Local  busi- 
ness men  have  petitioned  the  City  Council 
to  purchase  a  new  generator  for  the  muni- 
cipal electric  light  plant  in  order  to  pro- 
vide for  increasing  demand  for  electricity 
for  manufacturing  purposes  in  Crawfords- 
ville. 

ELKHART,  IND. — Work,  it  is  under- 
stood, will  soon  begin  on  construction  of 
new  power  house  for  the  New  Tork  Central 
Railroad  Company's  shops  in  Elkhart,  to 
cost   about   $20,000. 

ELWOOD,  IND. — The  Indiana  General 
Service  Company  of  Elwood  is  now  install- 
ing 39  additional  4-amp.,  magnetite  arc 
lamps  and  17  multiple  incandescent  alley 
lamps  of  100  cp.  O.  E.  Haldeman  is  su- 
perintendent. 

INDIANAPOLIS,  IND. — The  Merchants 
Heat   &    Light   Company    of   Indianapolis,   it 


Hydroelectric  Development  of  the  Central  Power  Company 
on  the  Middle  Loup  River  in  Nebraska 


The  hydroelectric  development  of  the 
Central  Power  Company  of  Grand  Island, 
Neb.,  on  the  Middle  Loup  River,  is  of  espe- 
cial interest  owing  to  the  fact  that  it  is  the 
first  water  power  of  any  si2e  to  be  devel- 
oped in  the  State.  The  dam  is  a  concrete 
structure  carried  on  piles,  since  the  founda- 
tion is  largely  sand  to  a  depth  of  at  least 
100  ft.  The  length  of  the  dam  over  all  is 
523  ft.,  and  opening  from  it  is  a  sluiceway 
on  the  south  end  measuring  62  ft.  and  con- 
sisting of  four  openings.  From  the  founda- 
tion line  to  the  top  of  the  concrete  portion 
the  dam  is  10  ft.  in  height.  The  accom- 
panying illustrations  show  the  cofferdam 
for  power  house  No.  2  foundation  work  and 
the  water  turbines  being  installed.  The  power 
house,  which  is  built  largely  of  reinforced 
concrete,  is  in  two  distinct  parts.  The  part 
nearest  the  South  Loop  River,  which  houses 
generators  and  electrical  equipment,  is  4  6 
ft.  wide  facing  the  river,  and  30  ft.  deep 
toward  the  canal.     The  other  portion  of  the 


building,  which  is  on  the  canal  side,  con- 
sists of  two  Humes  or  wheelpits  each  20  ft. 
wide,  50  ft.  long  and  varying  in  depth  from 
18  ft.  to  25  ft.  In  each  flume  Is  mounted 
a  turbine  of  the  horizontal  type,  42  in.  in 
diameter,  and  capable  of  developing  1500 
hp.  Thus  1250  kva.  is  developed  at  each 
generator,  or  a  total  of  2500  kva.  for  the 
plant.  Each  unit  carries  its  own  exciter, 
directly  connected.  There  is  also  a  50-kw. 
motor-driven  exciter  sufficient  to  excite  both 
generators.  In  the  generating  room  are 
placed  three  750-kva.,  2300/33, 000-volt,  wa- 
ter-cooled transformers  to  step  up  energy 
from  the  generator  voltage  to  high-tension 
voltage.  All  connections  between  gener- 
ators, switchboard  and  transformers  are  in 
lead-covered  cables  carried  in  the  floor  in 
3  Vi  -in  conduit.  The  switchboard  consists 
of  seven  panels,  among  which  are,  besides 
the  ordinary  generator  panels,  the  high- 
tension  control  panel,  the  small  feeder  pan- 
els   and    a    control    panel    for   the    auxiliary 


plant,  which  will  be  built  on  the  South  Loop 
River  below  the  main  power  house.  Here 
a  fall  of  about  10  ft.  is  available  by  mak- 
ing an  800-ft.  cut  through  a  bend  in  the 
river,  and  a  500-kva.  generating  unit  will 
be  installed  to  take  advantage  of  this  drop. 
This  generator  set  will  be  floated  on  the 
line  without  a  governor  or  a  special  attend- 
ant. Making  the  cut  mentioned  will  take 
the  river  about  a  half  a  mile  from  the 
power  house  and  will  relieve  the  latter  of 
all  difficulties  due  to  flood  waters  in  the 
tail  race.  The  machinery,  which  is  now  on 
the  ground,  will  be  put  in  place  as  fast  as 
practicable. 

The  wheel  housings  are  partially  erected 
and  the  wheels  can  be  put  in  place  in  a 
very  short  time  when  the  weather  permits. 
The  L.  E.  Myers  Company,  Monadnock 
Building,  Chicago,  111.,  has  charge  of  the 
construction  work.  T.  H.  Fritts  of  Grand 
Island  is  vice-president  of  the  Central  Pow- 
er Company 


FIG.  1 — COFFERDAM  FOR  POWER  HOUSE  NO.  2,  FOUNDATION  WORK,  CENTRAL  POWER  COMPANY,  GRAND  ISLAND,  NEB. ;  FIG.  2 — WATER 

TURBINES   BEING    INSTALLED    IN    POWER    HOUSE    NO.   2 
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ami  Ohio  during  the  coming  summer,  ii>  fui 
nisii  electrical  service  In  those  towna, 

OB  win      CITJ       ILL      The     M 
Countj    i  .ik i) t  \   Power  Company  of  Qranlte 
Citj  expi  eta  to  •  hange  the  voltage  on  trana- 
mlaalon   luu'    from     17, (Mid    tO    IS, install 

new  tranaformera  at  power  house  In  Venice 
and  at  Edwardavllle  ;  also  to  install  Induc- 
tion feeder  regulators  <>n  Qranlte  City  cir- 
cuit and  increase  siae  of  feeders  m  D 
Ball  la  genera]  superintendent. 

HOMER,  i  i.i.  The  property  of  the 
Homer  Electric  Light  &  Powei  Company 
lias  been  purchased  bj  the  William  B.  Mc- 
Klnley  interests  of  Champaign,  The  local 
plant,  it  is  understood,  will  be  closed  down 
and  electricity  secured  from  the  tranamla- 
alon  lines  »'t    the    Illinois  Traction  Company. 

JOLIET,  ii. i.  The  Public  Service  of 
Northern  Illinois  has  been  granted  a  fran- 
chise to  supply  electricity  for  lamps  ;.ml 
motors  in  komeoville  and  a  ten-year  con- 
tract  for  atreel  lighting'. 

JOLIET,  1 1. 1..  Bids  will  be  received  at 
tlii'  office  of  the  school  board  of  inspectors, 
Public  Library  Building:,  Joliet,  until  April 
84,  for  construction  of  now  grade  school 
building,  known  as  P,  10.  Marsh  School, 
ate    bids    tO    be    submitted    as    follows: 

For  genera]  construction  work;  heating  and 
ventilating  and  heat  regulation;  plumbing, 
sewering  and  gas  fitting  electric  wiring; 
clock,  gong  and  Ore-signal  systems.  Draw- 
ings and  specifications  may  he  seen  at  the 
Office  of  the  board  and  at  the  office  of  John 
D.  Chubb,  architect,  109  North  Dearborn 
Street,  Chi. 

SALEM,  I  LI,. — A  new  200-kw.  generating 
unit  (directly  connected),  consisting  of  a 
Westing/house  generator  and  Ball  engine,  is 
now  being  installed  in  the  munieipial  elec- 
tric-light plant.  No  line  work  is  being 
done  at  present,  but  the  city  contemplates 
changing  the  entire  system.  Two  new 
boilers  are  needed  for  the  plant.  W.  F. 
Hines  is  superintendent. 

SHABBONA,  ILL.— The  installation  of 
an  electric-lighting  system  in  Shabbona  is 
under   consideration. 

WEST  FRANKFORT,  ILL.— Preliminary 
arrangements  have  been  made  for  the  con- 
struction of  the  new  Schott  electric  line  to 
connect  Harrisburg:.  Marion,  Johnston  Citv 
Benton  and  West  Frankfort,  work  on  which 
it  is  understood,  will  soon  begin. 

WHITE  HALL.  ILL.— At  an  election  to 
be  held  on  April  18  the  proposal  to  issue 
$20,0.00  in  bonds  for  the  installation  of  a 
municipal  electric-light  plant  will  be  sub- 
mitted to  the  voters. 

RACINE.  WIS. — The  Milwaukee  Electric 
Railway  &  Light  Company  contemplates 
the  erection  of  a  boiler  house,  three  stories 
high,  on  Lake  Avenue  and  will  install  three 
boilers. 

SHARON.  WIS. — The  municipal  water, 
gas  and  electric  plant  was  damaged  bv  an 
explosion  recently,  causing  a  loss  of  about 
$10,000. 

SHAWANO,  WIS.— The  bids  submitted 
March  28  to  the  Electric  Light  and  Water 
Works  Commissioners  for  the  construction 
of  concrete  dam,  power  house  and  earth 
dikes  have  not  been  opened.  Contract  may 
not  be  awarded  until  May.  The  Power  Engi- 
neering Company,  Corn  Exchange  Building, 
Minneapolis,   Minn.,  is  engineer. 

BARRETT.  MINN  —The  village  of  Bar- 
rett has  engaged  Earl  D.  Jackson,  consult- 
ing engineer,  Capitol  Bank  Building,  St. 
Paul,  to  prepare  plans  for  the  installation 
of  an  electric-light  system  here.  A  trans- 
mission line  will  be  erected  from  Barrett  to 
Elbow  Lake. 

FERGUS  FALLS,  MINN.— The  Otter  Tail 
Power  Company  of  Fergus  Falls  is  contem- 
plating extending  its  transmission  lines  to 
Wilmot  this  summer. 
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R<  »  IHESTER,  MINN  The  city  <>i  Roch 
eater  I  ed  Hugh  L.  4  'opper,  com  Hit 

gineer,    L01    Park   Avenue,   New   fork, 

\  \  .  in  in  .I.,  in  examination  of  the  Zum 
bin  water  power  proposition      Bonds  to  the 

amount  of  |36 havi   ' tl3  been  voted 

for  construction  ol  a  hydroelectric  plant 
in. ii   Zumbro  Palla 

THIEF  RIVER  PALLS,  MINN.— An 
election  will  sunn  be  held  to  vote  on  the  pro- 
posal    to    issue    $30,0 ii     bonds    for    im- 

provementa  to  water  and  lighting  systems 

VVENTWORTH,    MINN.      The    installation 

hting  system  in  Wentwortb 
is  under  considers  t  Ion 

IDAIR,    IOWA       Negotiations   have   been 

completed    by    the    I    itv    Council    tor    tin-    sale 

of  the  municipal  electric-light  plant  to  John 
\  Reed,  for  $12,500.  The  proposition  will 
be  submitted  to  the  voters  on  April  24, 

ARION,  IOWA  The  Installation  of  an 
electric-lighting  plant  In  Arion  Is  under  con- 
sideration, it  is  proposed  to  install  a  water 
wheel  at  an  old  Hour  mill  in  the  town. 

ARMSTRONG,  1<)\V  A.— The  Armstrong 
Cement  Works,  which  owns  the  local  elec- 
tri-light  plant,  is  contemplating  extending 
its  transmission  lines  to  furn'sTi  electrical 
service  in   Ringst.ni 

BELLE  1 'LA  INK.  IOWA.— The  Towa 
Railway  ft  Light  Company  is  erecting  a 
high-tension  transmission  line  from  Tama 
to  Hlairstown.  All  material  has  been  pur- 
chased.    M.  W.   B.   Seely  Is  local   manager. 

BURLINGTON.  IOWA.— Preparations  are 
being  made  by  the  Buruington  Railway  & 
Light  Company  to  erect  a  45-mile  electric 
transmission  line  to  connect  power  plant  in 
T^es  Moines  and  Louisa  Counties  with  Kin  - 
lington. 

1MOGEXE,  IOWA. — Bids  will  be  received 
at  the  office  of  F.  J.  Wiman,  town  clerk, 
Tmogene,  until  May  1,  for  furnishing  ma- 
terial and  installing  an  electric-lighting 
system  in  the  village  of  Imogene.  For  de- 
tails see  proposal   columns. 

PERRY,  IOWA. — Plans  have  been  com- 
pleted by  the  Iowa  Railway  &  Light  Com- 
pany of  Cedar  J^apids  for  the  construction 
Of  a  new  power  plant  in  Perry,  to  cost 
about  $100,000.  The  plant  when  completed 
will  supply  electricity  in  the  towns  of  Rip- 
pey.  Grand  Junction,  Dana,  Paton,  Wood- 
ward, Coon  Rapids  and  other  towns  in  this 
vicinity. 

VINTON,  IOWA.— The  Council  has  de- 
cided to  call  a  special  election  to  be  held 
April  IS  to  submit  to  the  voters  the  pro- 
posal to  issue  $15,000  in  bonds  for  improve- 
ments to  electric  plant  and  water-works 
system. 

WAVERLY.  IOWA— A  short  addition  to 
distribution  lines  will  be  made  this  season 
and  a  few  electroliers  will  be  erected  on 
Main  Street,  which  have  already  been  pur- 
chased.    H.  R.  Van  Deveer  is  city  clerk. 

BRANSON,  MO. — Plans  has  been  pre- 
pared by  the  Ozark  Water  &  Power  Com- 
pany, it  is  reported,  for  improvements  to 
its  system,  involving  an  expenditure  of 
about  $300,000.  The  companv  furnishes 
energy  in  Joplin  and  Springfield  and  other 
cities  in  Southwest  Missouri. 

EMMA,  MO. — The  Council  has  contracted 
with  the  city  of  Sweet  Springs  to  supplv 
electricity  in  Emma  from  its  municipal 
electric  plant. 

HURLEY,  MO. — The  installation  of  an 
electric-light  plant  in  Hurley  is  reported  to 
be  under  consideration.  J.  H.  Whinnery 
and   D.  C.  Likins  are  interested. 

ROCKVILLE,  MO.— The  installation  of 
aji  electric-lighting  plant  in  Rockville  is  un- 
der consideration. 

HAZELTON,  N.  D.— The  installation  of 
additional  equipment  in  the  local  electric- 
light  plant  is  reported  to  be  under  consid- 
eration. 

MARMOTJTH,  N.  D.— A  franchise  has 
been  granted  to  W.  R.  McKenzIe,  president 
of  the  Bowman  Electric  Light  &  Power 
Company,  to  install  and  operate  an  elecrrie- 
light  and  power  plant  in  Marmouth  for  a 
period  of  25  years.  The  company  was  also 
given  a  contract  for  lighting  the  village, 
which  calls  for  thirty-seven  100-watt  and 
twenty-four  40-watt  street-lamps. 

SIOUX  FALLS,  S.  D.— A  petition  has 
been   submitted    to   the   City   Commissioners 


thai    i  in    pi  "im  .'i   i"  I- 
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i  Had  a  n  elect  Ion   to  be   held    April    is 
i ..    submit    to    th  thi     proposal    bj 

isMue  $10,000  In  bonds  foi  i  he  In  tallal  Ion 
..I  a  municipal  electric  iii-.bt  system,  it  la 
I  reposed  to  Becun  energy  to  opcrab  tin: 
plant  inuii  the  Metropolitan  watei  plant  M 
|.'|.ii  . 

RNEY,  NEB.  The  K<  ami  \  Watej 
,v  Electric  I'ower  Compunj  hai  applied  to 
the   State    Railroad   CommiaHion    im    permit* 

sum    In    issue    |280,000    in    bonds. 

PALMYRA,  NEB  'lb.-  proposal  to  in- 
stall an  electric  lighting  system  In  Palmyra 
will    ..on  be  submit  tad  to  t  ha  vob  i 

STELLA,  NEB  The  engine  In  the  local 
electric  light  plant  was  wrecked  recently, 
putting  the  plant  out  "i  commission, 

ASSARIA,  KAN.  The  Assarla  Light  ft 
Power  Company,  recently  organized  with  a 
capital  stock  oi  |3,000,  proposes  to  furnish 
elect  rlca  I  servici    hi  i  • 

CLAY  CENTRE,  KAN.     The  Public  Utili- 
ties  Commission    i  epeel      to   install   a    !00« 
kva.     generating    unit,    directly    com 
either    high-speed,    cross    compound    Corliss 
or    unaflow    engines,    this    summer.      I       I 
Rasmussen  is  superintendent, 

I. ASTi  i.\,     KAN. — The    citizens    on    April 
is   will   vote  on  the  proposal  to  issue.  $G,000 
in  bonds   for  the   installation  of  an   "I 
lighting  system 

GARDEN  CITY,  KAN. — Negotiations  are 
under  way,  it  is  reported,  whereby  the  plant 
Of  the  Garden  City  Telephone,  Light  & 
Manufacturing  Company,  recently  damaged 
by  fire,  will  be  taken  by  the  city  and  oper- 
ated In  connection  with  the  municipal  elec- 
tric plant.  If  the  deal  goes  through  a  trans- 
mission line  will  be  erected  to  connect  the 
two  stations. 

LEWIS,  KAN.— The  Kinsley  (Kan.) 
Electric  Light  &  Power  Company  is  con- 
templating extending  its  transmission  line 
from  Kinsley  to  Lewis  to  supply  electricity 
heie. 

PRATT,  KAN. — Bonds  to  the  amount  of 
$23,000  have  been  voted,  the  proceeds  to  be 
used  to  purchase  the  local  electric-light 
plant. 

SOUTH  HAVEN,  KAN. — Improvements 
are  being  made  to  the  municfpal  electric- 
light  plant,  including  the  installation  of  a 
35-hp.  Foos  oil  engine,  Westinghouse  gen- 
erator, exciter  and  switchboard.  J.  R.  Brit- 
ton  is  engineer. 

SYLVIA,  KAN. — Bonds  to  the  amount  of 
$5,000  have  been  authorized  for  the  instal- 
lation of  a  distribution  system  in  Sylvia 
a. id  the  erection  of  a  transmission  line  from 
Stafford. 

YATES  CENTER,  KAN. — At  an  election 
held  recently  the  proposal  to  issue  $20,000 
in  bonds  for  a  municipal  electric-light  plant 
was  defeated. 


Southern  States 

HIGH  POINT,  N.  C. — The  City  Council 
is  considering  the  installation  of  an  electric 
generating  plant.  The  city  now  purchases 
electricity  from  the  North  Carolina  Public 
Service  Company.  As  yet  no  definite  steps 
have  been  taken. 

RALEIGH,  N.  C. — Preparations  are  be- 
ing made  for  the  installation  of  an  orna- 
mental lighting  system,  to  cost  about  $34,- 
000.  The  plans  provide  for  ornamental 
standards  mounted  with  a  500-cp.  mag- 
netite arc  lamp.  Overhead  wires,  poles, 
etc.,  are  to  be  removed  from  the  "White 
Way"  district  by  May  15.  Joseph  E.  Pogue 
is  chairman  of  the  committee. 

RANDLEMAN,  N.  C— The  Randleman 
Power  Company  is  contemplating  the  erec- 
tion of  a  few  thousand  feet  of  additional 
lines.      N.   F.   Farlow  is  manager. 

NINETY  SIX,  S.  C— Bonds  to  the  amount 
of  $15,000  have  been  voted  for  the  instal- 
lation of  an  electric-lighting  system.  It  is 
proposed  to  erect  a  transmission  line,  about 
1  mile  long,  to  connect  with  fhe  high-ten- 
sions lines  of  the  Southern  Power  Company 
of  Charlotte,  N.   C. 

SUMMERTON,  S.  C— Plans  are  being 
prepared,  it  is  reported,  to  rebuild  the  local 
electric-light  plant,  which  was  recently  de- 
stroyed by  fire. 

ATLANTA,  GA. — The  City  Council  has 
authorized  the  installation  of  100  orna- 
mental lamp  posts  in  Piedmont  Park.  The 
Georgia  Railway  &  Power  Company  will 
install  the  lamps. 

METTER,  GA. — Bonds  to  the  amount  of 
$8,500  have  been  voted  for  the  construction 
of  a  municipal  electric-light  plant. 
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LAKELAND,  FLA. — Contract  for  con- 
struction of  power  house,  reservoir  and 
equipment  for  electric  plant  and  water- 
works system,  including  conduit  and  wiring 
and  piping,  etc.,  is  reported  to  have  been 
awarded  to  the  Southern  Construction  Com- 
pany of  Jacksonville,  at  $25,340. 

LAKE  HAMILTON,  FLA. — The  Electric 
Company  of  Bartow  has  been  granted  a 
franchise  to  install  an  electric-lighting  sys- 
tem in  Lake  Hamilton.  E.  C.  Stuart  of 
Bartow  is  president  of  the  company. 

TAVARES,  FLA. — A  franchise  has  been 
granted  to  W.  F.  L.  Barrett  of  Houghton, 
Mich.,  for  installation  of  an  electric-lighting 
system,  water-works,  ice  factory  and  cold- 
storage  plant. 

COVINGTON,  TENN.— Steps  have  been 
taken  by  Richard  H.  Green  of  Covington  to 
organize  a  company  to  construct  and  op- 
erate a  hydroelectric  power  plant. 

ETOWAH,  TENN. — The  Etowah  Water 
&  Light  Company  is  installing  a  50-kva., 
12,000-volt  step-down  transformer  for  the 
Etowah  station.     W.  H.  Price  is  manager. 

HARRIMAN,  TENN. — Rights  qf  way 
have  practically  been  secured  by  the  Day- 
ton Light  &  Power  Company,  a  subsidiary 
of  the  Tennessee  Power  Company,  which 
owns  the  Rockwood  power  plant,  for  the 
erection  of  a  transmission  line  into  the 
city. 

HUNTINGTON,  TENN.— The  installation 
of  a  30-kw.,  three-phase  generator  in  the 
power  house  and  establishing  a  24-hour 
service  is  under  consideration  by  the  City 
Council.  All  flat  rate  service  is  being  dis- 
continued and  all  customers  are  to  be 
served  at  meter  rates.  J.  M.  Dill  is  man- 
ag~\ 

UCKSON,  TENN. — Improvements  in- 
cluding the  construction  of  a  power  plant 
are  being  made  by  the  Illinois  Central  Rail- 
road Company  in  Jackson.  The  cost  of  the 
work  is  estimated  at   $200,000. 

NIOTA,  TENN. — Plans  are  being  consid- 
ered by  the  Niota  Water  Company  for  the 
installation  of  an  electric-lighting  plant. 

DECATUR,  ALA. — Plans  submitted  by 
Xavier  A.  Kramer,  consulting  engineer  of 
Magnolia,  Miss.,  place  the  cost  of  a  munici- 
pal electric  plant  at  $28,000,  and  distribu- 
tion system,  etc.,  at  $16,000.  It  is  expected 
that  the  proposal  to  issue  $50,000  in  bonds 
to  construct  the  plant  will  be  submitted  to 
the  voters. 

BALDWYN,  MISS. — Bonds  to  the  amount 
of  $10,000  have  been  voted  to  install  an 
electric-light  plant  and  for  improvements 
to  water-works  system. 

ADA,  OKLA. — One  of  the  engines  and  a 
generator  in  the  plant  of  the  Ada  Electric 
&  Gas  Company  was  destroyed  recently, 
causing  a  loss  of  about  $8,000. 

BLACKWELL,  OKLA. — The  proposal  to 
issue  $10,000  in  bonds  for  extension  to  elec- 
tric-lighting system  will  be  submitted  to 
the  voters  on  April  19.  The  Benham  En- 
gineering Company  of  Oklahoma  City  is 
engineer. 

CHICKASHA,  OKLA. — The  Chickasha 
Gas  &  Electric  Company  is  planning  to 
erect  a  transmission  line  to  "Verden,  a  dis- 
tance of  10  miles,  where  it  was  recently 
granted  a  franchise  to  supply  electricity. 

PADEN,  OKLA. — The  Paden  Light  & 
Power  Company  is  contemplating  the  in- 
stallation of  an  electric-light  plant,  to 
cost  about  $10,000.  Contracts,  it  is  under- 
stood,  have  been   placed   for   machinery. 

BIG  SANDY,  TEX.— The  Big  Sandy 
Electric  Light  Company  is  reported  to  have 
purchased  a  site  and  will  remove  its  plant 
and  make  improvements  to  the  system. 

DALLAS,  TEX. — At  an  election  held  re- 
cently the  proposal  to  issue  $500,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light  plant  was  defeated. 

DENTON,  TEX. — Extensions  will  be 
made  to  the  municipal  ornamental  street- 
lighting  system. 

MAGDALENA,  TEX. — The  electric  plant 
of  the  Magdalena  Electric  Light  Company 
was  recently  purchased  (at  a  receiver's 
sale)  by  George  Keith  and  E.  Wayne  of 
Socorro.  The  new  owners,  it  is  under- 
stood, will  make  improvements  to  the 
plant. 


Pacific  States 

OAKVILLE,  WASH. — The  City  Council 
has  decided  not  to  purchase  the  electric 
plant,  owned  by  the  Oakville  Light  &  Power 
Company. 

OLYMPIA,  WASH. — The  city  attorney 
has  filed  ordinaces  with  the  city  clerk  can- 
celling the  three  franchises  given  to  Wil- 
bur B.  Forshay  of  Portland,  Ore.  Mr. 
Forshay  was  given  an  electric-lighting  and 
steam  heating  franchise,  together  with  a 
contract  to  sell  electricity   to  the   city. 


SEATTLE,  WASH. — The  Western  Water 
Power  Company  of  Everett  has  submitted  a 
proposal  to  the  City  Council  offering  to  de- 
velop the  Deer  Creek-Lake  Kavanaugh 
power  project  and  sell  it  to  the  city  of 
Seattle.  The  City  Council,  it  is  reported, 
has  taken  the  matter  under  advisement  and 
will  consider  the  offer  with  the  other  pro- 
jects, including  that  on  the  Sauk  and  Suiat- 
the  rivers.  The  transmission  distance  from 
the  power  plant  of  the  Western  Water 
Power  Company  to  Seattle  is  about  70  miles. 
The  company  is  controlled  by  Rucker 
Brothers,  lumbermen,  of  Everett. 

SPOKANE,  WASH. — The  Constitution 
Mining  &  Milling  Company,  it  is  reported, 
contemplates  the  construction  of  an  elec- 
trolytic plant  in  Spokane  for  the  treat- 
ment of  zinc  ores,  capable  of  handling  100 
tons  a  day,  at  a  cost  of  about  $425,000. 
The  proposed  plant,  it  is  estimated  would 
use  about  6000  hp. 

PENDLETON,  ORE. — Plans  are  being 
prepared  for  the  construction  of  an  electric 
railway  from  Pendleton  to  Walla  Walla, 
Wash.,  and  from  Cold  Spring  Land- 
ing through  Pendleton  to  Bingham  Springs. 

C.  W.  Lefler  and  E.  W.  McComas  of  Pendle- 
ton are  interested  in  the  project. 

FRESNO,  CAL. — Work  will  soon  be 
started  on  construction  of  a  power  station 
below  Crane  Valley,  for  the  San  Joaquin 
Light  &  Power  Company  of  Fresno,  to  cost 
about  $500,000.  The  new  plant  will  be 
known  as  power  house  No.  2,  and  will  be 
located  1%  miles  south  of  North  Fork  and 
will  utilize  the  fall  of  water  between  the 
two  present  plants.  Machinery  for  a  3000- 
kw.  plant  has  been  ordered. 

LOS  ANGELES,  CAL.— Bids  will  be  re- 
ceived by  H.  J.  Leland,  clerk  of  Board  of 
Supervisors  of  Los  Angeles  until  April  24, 
for  furnishing  and  installing  water  tube 
boilers  in  the  county  hospital  power  house. 

LOS  ANGELES,  CAL. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect,    Treasury     Department,     Washington, 

D.  C.,  until  May  8  for  a  vacuum  cleaning 
machine  for  the  United  States  post  office 
and  court  house  at  Los  Angeles,  Cal.  for 
details  see  proposal  columns. 

MADERA,  CAL. — Extensions  are  being 
made  by  the  San  Joan  Light  &  Power  Com- 
pany of  Fresno  in  Raymond,  Knowles  and 
Coarse  Gold  districts  of  Madera  County, 
involving  an  expenditure  of  about  $20,000. 
Two  new  substations  are  being  erected  by 
the  company,  one  at  Knowles  and  the  other 
at  Coarse  Gold :  each  station  will  handle 
30,000  volts.  The  station  at  Coarse  Gold 
will  supply  electricity  for  operating  the 
mines,  and,  it  is  expected,  in  the  near  fu- 
ture, will  also  serve  the  town  of  Coarse 
Gold.  The  Knowles  substation  will  serve 
the  quarries  and  the  town  of  Raymond. 

SEAL  BEACH,  CAL. — The  Trustees  of 
Seal  Beach  have  signed  a  contract  with  the 
Southern  California  Edison  Company  of 
Los  Angeles  for  the  installation  of  an  elec- 
tric street-lighting  system.  The  contract 
is  for  a  period  of  five  years  and  provides  50 
lamps  of  600  cp. 

TURLOCK,  CAL— A  preliminary  esti- 
mate has  been  submitted  to  the  Turlock  Ir- 
rigation Board  by  Engineer  Meikle  for  de- 
veloping power  in  the  district  for  drainage 
purposes,  which  places  the  cost  at  $169,000. 

GRAND  VIEW,  IDAHO.— The  Utah  Pow- 
er &  Light  Company  of  Provo,  Utah,  is 
erecting  an  electric  transmission  line  into 
Grand  View. 

ROBERTS,  IDAHO. — The  Public  Utili- 
ties Commission  has  granted  the  Utah  Pow- 
er &  Light  Company  of  Provo.  Utah,  per- 
mission to  extend  its  transmission  lines  to 
Roberts. 

TWIN  FALLS,  IDAHO.— J.  M.  Burkett, 
engineer,  recommends  to  the  City  Council 
the  construction  of  a  rock-filled  dam  with 
cement  concrete  core  in  preference  to 
either  a  steel  bridge  or  a  simple  rock  filled 
dam  for  the  proposed  power  plant  for  the 
city.     The  cost  is  estimated  at  $10,000. 

WALLACE,  IDAHO. — The  City  Council 
has  granted  the  Washington  Water  Power 
Company  of  Spokane  permission  to  erect 
transmission  lines  through  the  streets  and 
alleys  of  Wallace  to  enable  the  company  to 
supply  energy  to  the  several  mining  prop- 
erties  under   development   on    Placer   Creek. 

MTDVALE,  UTAH.— The  County  Com- 
missioners have  granted  the  Utah  Power  & 
Light  Company  permission  to  extend  its 
transmission  line  from  Midvale  to  the  West 
Jordan  district  to  supply  energy  for  lamps 
and  motors  to  the  new  sugar  factory  and 
also  to  the  residents  in  that  district. 

OGDEN,  UTAH. — Preparations  are  being 
made  by  the  Ogden,  Logan  &  Idaho  Rail- 
way Company  of  Ogden  to  construct  a  new 
railway  between  Utah  Hot  Springs  and 
Brigham  City,   13  miles  long,  this  summer. 

SALT  LAKE  CITY,  UTAH.— The  State 
Board  of  r'orreotions  has  decided  to  lie'ht 
the   State    Prison    yard   and   grounds   by   the 


flood-light  system,  and  has  authorized 
Arthur  Pratt,  warden,  to  make  the  change 
at  once. 

SALT  LAKE  CITY,  UTAH.— The  Utah 
Power  <&  Light  Company  has  taken  over 
what  is  known  as  the  church  power  plant, 
which  supplies  electricity  for  the  Temple 
Block,  the  Motel  Utah,  Desert  News  Build- 
ing and  several  business  blocks  in  the  im- 
mediate vicinity.  The  plant  was  purchased 
from  the  Mormon  Church  and  will  hereafter 
be  operated  by  the  corporation. 

SALT  LAKE  CITY,  UTAH. — The  con- 
tract for  lighting  the  new  State  capitol 
grounds  has  been  awarded  to  Eardley 
Brothers,  Salt  Lake  City,  at  $9,500.  The 
contract  calls  for  74  ornamental  standards, 
12  of  which  will  be  mounted  with  rlve-lamp 
clusters,  the  others  with  a  single  lamp  of 
250  cp.  At  present  the  commission  does  not 
contemplate  the  flood-lighting  of  the  capi- 
tol building  at  night. 

SHUMWAY,  ARIZ. — The  installation  of 
an  electric  plant  to  supply  electricity  in  the 
towns  of  Snowflake  and  Taylor  and  Shum- 
way,  is  reported  to  be  under  consideration 
by  R.  C.  Smith. 

TUCSON,  ARIZ.— Bids  will  be  received  by 
the  Board  of  Regents  of  the  University  of 
Arizona  for  equipment  for  a  central  power 
and  heating  plant.  For  details  see  pro- 
posal columns. 

TUCSON,  ARIZ. — Plans  are  being  con- 
sidered for  the  construction  or  a  central 
power  and  heating  plant  at  tne  School  of 
Mines  of  the  University  of  Arizona,  to  cost, 
including  equipment,  about  $95,000.  An  en- 
gineering building,  to  cost  about  $175,000, 
will  also  be  erected  soon.  Both  to  be  built 
by  day  labor.  R.  S.  King  is  superintendent 
of  construction. 

ANACONDA,  MONT. — Preliminary  plans 
for  the  construction  of  a  20  ft.  by  200  ft. 
concrete  wall  across  the  gulch  at  the  edge 
of  the  city  to  form  a  small  reservoir,  which 
will  not  only  control  the  flood  waters,  but 
furnish  power  for  a  proposed  municipal 
electric-light  plant,  has  been  completed  by 
the  city  engineering  department.  The  cost 
is  estimated   at   $25,000. 

FROID,  MONT. — The  installation  of  an 
electric-lighting  system  in  Frold  is  under 
consideration.  Sidney  J.  Dorothy  and  M.  J. 
Kochendorfer  are  reported  interested. 

SCOBEY,  MONT. — Application  has  been 
made  to  the  Town  Council  for  a  franchise 
to  install  an  electric-light  system  in  Scobey. 


Canada 

EDMONTON,  ALTA. — Provision  has  been 
made  by  the  Department  of  Public  Works 
for  telephone  construction  in  the  Province 
of  Alberta,  to  cost  about  $250,000.  C. 
Stewart  of  Edmonton  is  minister  of  public 
works. 

SASKATOON,  SASK. — A  small  extension 
to  the  municipal  power  house  is  contem- 
plated to  accommodate  a,  new  electrically 
controlled  switchboard  supplied  by  the 
Northern  Electric  Company  ;  also  one  rotary 
converter,  supplied  by  Ferranti.  Tenders 
for  the  necessary  cable  will  be  called  for 
in  about  two  weeks.  E.  Hanson  is  city 
electrical  engineer. 

LYNDHURST,  ONT. — The  erection  of  a 
transmisison  line  from  Lyndhurst  to  Delta, 
a  distance  of  5  miles,  is  contemplated  by  G. 
E.  Roddick.  Transformers  and  No.  6  copper 
wire  will  be  required. 

BAIE,  S.  PAUL,  QUE.— The  Baie  St. 
Paul  Electric  Company  has  just  completed 
1150  ft.  of  penstock  and  repairs  to  dam, 
and  it  intends  to  make  a  change  in  grade  of 
penstock.      E.    Tremblay    is    superintendent. 


Miscellaneous 

TAX  AM  A. — Bids  will  be  received  at  the 
office  of  the  assistant  purchasing  officer,  24 
State  Street,  New  York,  N.  Y.,  until  April 
22  for  the  purchase  of  transformers  offered 
for  sale  by  the  Panama  Canal.  For  details 
see  proposal  columns. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C.,  until 
April  26  for  boiler  tubes,  sheet  copper,  cop- 
per nails,  twist  drills,  electric  cable,  wire, 
transformers,  watt-hour  meters,  electric 
switches,  electrical  attachments,  magnesia 
pipe  covering,  etc.  Blanks  and  general  in- 
formation relating  to  this  circular  (No. 
1031)  may  be  obtained  from  the  above  of- 
fice or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  York, 
N.  Y  :  614  Whitney-Central  Building,  New 
Orleans  La.,  and  Fort  Mason,  San  Fran- 
cisco.   Cal. 
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1.177. Tm       [nduotok;  \     i:    il.  rriok,  Cleve- 
land,   Ohio       App  died    May    81,    1912 
For    spark    plug.  Operated    by    engine 
compression. 
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Hodde,  Springfield,  ill.  App.  Died  May 
•>.  1916  Adapted  for  association  with 
■  reversible  meter. 

1.177. 7os  Wikki.kss  SAFBTl  Ship  Signal; 
P,  .luh. is/.,  s.uuh  Bend,  tad.  App.  filed 
March    l,    1915.      Prevents    collisions    at 

sea. 

1,177,718.  ELBCTBIC  lr.MTKit;  A.  C.  Mer- 
lin. Westcliffe,  Col.  App.  filed  Feb.  17, 
1915.  Blake  and  break  construction  con- 
trolled  by  compression. 

1,177,726.    Elbctric  Lapwklding  Machine; 

F.  1..  Sessions,  Lakewood,  Ohio.  App. 
Bled  Aug.  ...  l'.)13.  Does  away  with  elec- 
trode on  the  inwardly  directed  face  of 
the    tube-forming   sheet. 

1.177.753.  Railway  Signal;  J.  R.  Wilson, 
Pittsburgh,  Pa.  App.  filed  May  20,  1914. 
Special    construction    of   holding  device. 

1.177.754.  Printing  Telegraph  Apparatus; 
W  Zabel,  Edgewood  Borough,  Pa.  App. 
filed  April  16,  1914.  Translater  construc- 
tion. 

1,177,768.  Relay;  J.  Erickson,  Chicago, 
111.  App.  filed  March  3,  1911.  Has  quick 
and  slow  acting  contact  springs  for  auto- 
matic telephone  switches. 

1,177.773.  Railway  Traffic  Controlling 
Apparatus;  C.  O.  Harrington,  Edgewood 
Borough,  Pa.  App.  filed  July  2,  1914.  In- 
dicating mechanism  for  railway  switches. 

1,177,776.  Telephone  System  ;  C.  F.  Jones, 
Oakland.  Cal.  App.  filed  Jan.  12,  1915. 
Designed  to  supplant  "paying"  system  in 
hotels. 

1,177,778.  Telegraph  Sending  Machine; 
J.  M.  Kennedy,  St.  Louis,  Mo.  App.  filed 
Dec.  5.  1913.  Keys  having  lateral  and 
vertical  movements. 

1,177.782.  Printing  Telegraph  Apparatus  ; 
L.  V.  Lewis,  Edgewood  Borough,  Pa. 
App.  filed  April  16,  1914.  Includes  a 
continuous  operating  motor  with  cams. 

1.177.788.  Dynamo-Electric  Machine; 
S.  H.  Martin,  Chicago,  111.  App.  filed 
Jan.  2,  1915.  Improved  field  construc- 
tion and  circuits,  including  concentric  an- 
nular  squirrel  cage  members. 

1.177.789.  Trunking  Arrangement  for 
Automatic    Telephone    Exchanges  ;    T. 

G.  Martin,  Chicago.  111.  App.  filed  July 
23,  1906.  Automatic  trunking  between 
different  exchanges. 

1,177,800.  Vibrator  ;  E.  I.  Pearson,  Leipsic, 
Ohio.  App.  filed  March  15,  1915.  For 
spark  coils.  Improved  readily  adjustable 
construction. 

1,177,819.  Distributing  Head  ;  E.  O. 
Schweitzer,  Chicago,  111.  App.  filed  April 
5,  1913.  Transformer  located  in  hollow 
pole. 

1.177.841.  Protecting  Unit  for  High- 
Tension  Electric  Systems  ;  H.  W. 
Young,  Chicago,  111.  App.  filed  Feb.  28, 
1913.      Simple,    inexpensive    construction. 

1.177.842.  Electric  Signaling  System  ;  S. 
M.  Young,  New  York,  N.  Y.  App.  filed 
April  25.  1903.  Indicates  condition  of 
any   section  of  railway. 

1,177,867.  Insulator-Protector;  A.  John- 
son, North  Mankato,  Minn.  App.  filed 
Nov.  2,  1914.  Protective  casing  surround- 
ing glass   insulator. 

1,177,881.  Dynamic  Control;  W.  S. 
Mayer,  Philadelphia,  Pa.  App.  filed  May 
2.  1912.  Particularly  for  traveling  crane 
motors. 


Record  of 

Electrical 

Patents 

Notes  on  I  aited  States  Patents  issued 

\ | •  i  1 1     1.     1910,    prepared   by    Mitchell 
\     \ll\  ii.     II     Park    ROW,     New   York. 


w  s  a. i. mis,  Phila- 
delphia. Ps  \pp  died  June  18,  1910. 
For  light 

1.17  7.;*  rate  Construction;   \\     c. 

Brinton,  Jr.,  Manoa,  Pa.  App.  filed  Nov. 
7,  1914  Joints  are  enveloped  and  pro- 
tected   i'.\    Insulating  material. 

1,177,928,    Cap  roa  Elbctric  Circuit  [ntbb- 

RUPTBBj  \\  II.  Brown,  Philadelphia,  Pa. 
App  filed  July  29,  1916.  Hooked  lever 
secures  cap  to  interrupter  body. 

1,177.924,  Spark  Plus;  W.  J.  Buckley, 
Bridgeport,  Conn.  App.  filed  Sept.  16, 
1915.      Special   electrode   construction. 

1,177.948.  Circuit  Breaker;  B.  Haskins, 
Milwaukee,  Wis.  App.  filed  Nov.  21,  1910. 
Impossible    to    close    it    during    abnormal 

conditions. 

1,177,976.  Dimmer  for  Automobile  Head- 
lights ;  C.  J.  Wallace,  Springfield,  Ohio. 
App.  filed  Oct.  4,  1913.  Resistance  coil 
construction. 

1,177,981.  Magnetic  Separator;  P.  Wright, 
Vancouver,  British  Columbia,  Canada. 
App.  filed  May  14,  1914.  Includes  special 
arrangement  of  flumes. 

1,177,984.  Cable  Feeder;  R.  W.  Beene, 
Tucson,  Ariz.  App.  filed  Sept.  30,  1914. 
Propells  itself  through  a  conduit. 

1,177,988.  Electrical  Relay;  C.  R.  H. 
Buhl,  Cleveland,  Ohio.  App.  filed  May  4, 
1910.     Particularly  for  block  signals. 

1,177,993.  Divided  Conductor  for  Elec- 
trical Distributing  Systems  ;  W.  H. 
Cole,  Waltham,  Mass.  App.  filed  Dec.  3, 
1914.  Separator  insulation  of  reduced 
value  at  predetermined  points. 

1,177,996.  Insulator  ;  W.  J.  Curry  and  W. 
A.  Andrews,  East  Liverpool,  Ohio.  App. 
filed  Jan.  7,  1915.  Made  in  duplicate  parts 
and  constructed  to  prevent  wire  ever  com- 
ing into  contact  with  securing  nails. 

1,177,998.  Spark  Plug  ;  F.  Davis,  Jr., 
Duquoin,  111.  App.  filed  May  4,  1915. 
Fan-shaped  device.  Cleans  terminals  at 
each   stroke   of  piston. 

1,178,021.  Telephone;  R.  H.  Manson, 
Elyria,  Ohio.  App.  filed  Oct.  23,  1913. 
Switch  hook  protected  when  apparatus  is 
in  use  in  field. 

1,178,023.  Telephone  Key;  E.  G.  Mueller, 
La  Grange,  111.  App.  filed  March  1,  1907. 
Includes  novel   catch   mechanism. 

1,178,029.  Electric  Curling  Iron;  E. 
Schwartz,  Racine,  Wis.  App.  filed  Oct. 
22,  1914.  Improved  pivot  construction 
and  heater  coils. 

1,178,046.  Signaling  Apparatus  ;  H.  B. 
Anderson  and  P.  Justus,  Cleveland,  Ohio. 
App.  filed  March  9,  1914.  Gives  indica- 
tion of  extinguishment  of  tail  light  or  the 
like. 

1,178,057.  Electric  Heater  ;  S.  G.  Crane, 
Toledo,  Ohio.  App.  filed  Sept.  12,  1914. 
Water  heater  arranged  to  maintain  even 
temperature. 

1.178.066.  Storage  Battery;  W.  Gardnier, 
Chicago,  111.  App.  filed  Aug.  3,  1914. 
Avoids  all  inside  connections. 

1.178.067.  Electrical  Ignition  System  ;  E. 
Gassmann,    Brooklyn,    N.    Y.      App.    filed 

„  Oct.  30,  1915.  Improved  intensifying  of 
current. 

1,178,079.  Attachment  for  Electric 
Lamps  ;  G.  M.  Laird,  Hillsboro,  111.  App. 
filed  Feb.  8,  1915.  Attachable  to  dry  cell 
and  made  of  one  continuous  strip  of  metal. 

1,178,089.  Ignition  Dynamo;  C.  T.  Mason, 
Sumter,  S.  C.  App.  filed  July  28,  1913. 
Can  be  made  to  produce  spark  when  en- 
gine is  at  rest. 

1,178,121.  Circuit  Controller;  J.  M.  An- 
derson, Boston,  Mass.  App.  filed  Feb.  25, 
1914.     For  end  cell  switch. 

1.17s. 128.  Direction  Signal;  O.  L.  Britton, 
Denver,  Col.  App.  filed  April  29,  1915. 
Motor-operated    vane    or    pointer. 
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Terminals  uniformly   anil   properly  spaced 

1,178,216.     Printing:  Tblbobafb    > 

<;.  s.  Conger,  New  York,  N,  Y.  App.  filed 
Oct.  18,  1911.     individual  sources  oz  power 

.  n  •  1 1 1 ;  1 1  i  1 1  k  the  different  mechanisms. 
I  Fifty   <iiie   claims.) 

1,178,247.  Contact  tob  Subsubfacb  Blbo- 
trical   Railroad  systems;  O.   B,   Longs- 

•  lorl,     Chicago,     Ml.        App-     filed     Sept.     24, 

1915.  Energized  only  on  passing  of  ti  Lin; 
avoids  arcing. 

1,178,267.  Connecting  Device  FOB  ELBCTRI- 
cai.  (  'onductoks  ;  G.  L.  Scheel,  Chicago, 
111.  App.  filed  March  17,  1915.  Allows 
free  rotary  movement  of  wires  conne.  ted 

1,178,271.  Electric  Alternating-Curkknt 
Machine;  C.  G.  Silvander,  Vesteras, 
Sweden.  App.  filed  March  27,  1913.  Me- 
chanical strengthening  of  bar  winding  for 
large  machines. 

1,178,291.  Telegraphy  Key  ;  K.  L.  Boulter, 
Los  Angeles,  Cal.  App.  filed  Aug.  1,  1914. 
Vibrator  adapted  to  be  directly  connected 
to  old-style  Morse  key. 

1,178,374.  Push-Button  Mechanism  kor 
Passenger  Cars;  C.  H.  Anderson,  Cin- 
cinnati, Ohio.  App.  filed  Jan.  21,  1915. 
Mechanical  connections  from  the  push 
buttons  to  the  current-carrying  wires, 
particularly  for  steel  cars. 

1,178,383.  Insulator;  W.  H.  Caslow,  Clar- 
idge,  Pa.  App.  filed  Aug.  13,  1914. 
Avoids  tie  lines  and  allows  for  longi- 
tudinal movement. 

1,178,418.  Manufacture  of  Metallic  Fila- 
ments for  Incandescent  Electric 
Lamps  ;  J.  A.  Scoular,  Hammersmith, 
London,    England.       App.     filed    May     28, 

1914.  Immerses  baked  tungsten  filaments 
in  hydrofloric  acid  solution. 

1,178,424.  Spark  Plug;  J.  A.  Soden,  To- 
ledo, Ohio.  App.  filed  June  23,  1915.  Ac- 
cidental displacement  of  power  electrodes 
is   prevented. 

1.178.430.  Process  of  Electrical  Separa- 
tion ;  H.  A.  Wentworth,  Lynn,  Mass. 
App.  filed-  Dec.  21,  1907.  Material  passed 
through  electrolytic  field  in  contact  with 
an  electrode  surface. 

1.178.431.  Intermittent  Current  Con- 
veyor ;  J.  H.  Wheelock,  Worcester,  Mass. 
App.  filed  May  27,  1914.  For  call  sys- 
tems, chargeable  signs,  etc. — open  circuit. 

1.178.432.  Intermittent  Current  Con- 
veyor for  Closed  Circuits  ;  J.  H. 
Wheelock,  Worcester,  Mass.  App.  filed 
Nov.   3,  1915.     Closed-circuit  system. 

1.178.454.  Ignition  Dynamo;  C.  T.  Mason, 
Sumter,  S.  C.  App.  filed  Feb.  14,  1913. 
Advancement  or  retardment  accomplished 
by  movable  cold  shoes. 

1.178.455.  Dynamo  Electric  Machine;  A. 
H.  Neuland,  San  Francisco,  Cal.  App. 
filed  July  11,  1914.  Generates  direct-cur- 
rent or  single-phase  or  poly-phase  alter- 
nating current. 

1,178,467.  Whistle  Operating  Mechan- 
ism ;  E.  W.  Bullard,  Springfield,  Mass. 
App.  filed  Oct.  1,  1912.  Magnet  for  oper- 
ating exhaust  horn. 

1.178.471.  Automatic  Telephone  Ex- 
change Apparatus  ;  G.  E.  Kimball,  Chi- 
cago, 111.  App.  filed  Nov.  24,  1906.  Im- 
proved  automatic   step-by-step   operation. 

1.178.472.  Telephone  Transmission  Sys- 
tem ;  A.  B.  Smith,  Evanston,  111.  App. 
filed  June  9,  1913.    For  transmitting  music. 

1,178,479.  Electric  Lamp  Socket  ;  W.  H. 
Elliott,  Austin,  Tex.     App.  filed  April   27, 

1915.  "Three-way"  switch  construction. 

1,175,417.  Electric  Meter  and  Fluid 
Gage  ;  A.  K.  O.  and  R.  Fehrenbach, 
Woodbury.  N.  J.  App.  filed  May  15,  1915. 
Voltmeter  or  ameter  which  also  may  indi- 
cate liquid  in  tanks. 
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Preparing  for  the  Chicago  Convention 

^NE  of  the  great  conventions  of  the  year  is  to  be  held 
in  Chicago  May  20-26.  The  program  of  this  thirty- 
linth  meeting  of  the  National  Electric  Light  Associa- 
ion  includes  nearly  100  papers.  In  some  cases  four 
larallel  sessions  must  be  held.  A  national  convention 
ilways  represents  a  tremendous  amount  of  work.  Com- 
nittees  and  members  who  prepare  reports  and  papers 
iresent  the  results  of  weeks  of  effort.  The  growth  of 
he  industry  each  year  makes  it  necessary  constantly  to 
iroaden  the  papers  presented.  This  increase  in  the  sub- 
ects  to  be  covered  presents  a  problem  to  the  associa- 
ion  which  must  sooner  or  later  be  solved.  Undoubtedly 
t  present  much  of  the  work  of  preparation  of  papers  is 
>st.  Men  cannot  be  in  three  or  four  sessions  at  the 
ame  time,  and  in  spite  of  the  admirable  work  of  the 
rogram  makers  the  needs  of  all  attending  are  difficult 
o  meet.  A  broad  survey  of  the  convention  as  a  whole 
lust  be  made.  This  the  editors  of  this  journal  conceive 
s  one  of  its  functions,  and  in  the  pre-convention  num- 
er  and  in  the  report  number  the  Electrical  World 
all,  as  usual,  summarize  the  purposes  of  the  associa- 
ion  and  present  abstracts  and  discussions  of  the  papers 
s  a  whole  not  only  for  the  benefit  of  those  who  will  at- 
jnd  but  for  the  much  larger  proportion  of  those  in  the 
idustry  who  cannot. 


Movie"  Engineering 

BOTH  the  projecting  apparatus  and  the  screen  in  the 
moving  picture  theater  offer  possibilities  for  engi- 
eering  service  which  the  local  central  station  company 
iay  render  the  theater  company  with  mutual  profit, 
he  moving  picture  business  is  now  as  well  established 
i  electric  sign  and  display  lighting.  Flicker  and  un- 
eadiness  due  to  various  causes  were  early  defects  in 
rojecting  apparatus.  Holes  in  the  films  were  a  con- 
futing cause,  unsteadiness  of  the  projecting  machine 
l  its  foundation  another.  Imperfect  adjustment  of 
mtter  and  film  operating  mechanism  was  another. 
rhile  not  electrical,  these  defects  may  be  looked  for  by 
le  central  station  engineer. 

On  the  electrical  side  the  use  of  alternating-current 
■cs  has  been  at  the  bottom  of  many  unsatisfactory  re- 
ilts.  With  a  direct-current  arc  there  is  a  very  definite 
'incipal  source  of  light,  namely,  the  crater  on  the  posi- 
ve  carbon.  This  is  near  enough  to  a  point  source  to 
low  of  definite  focusing  and  leave  little  question  in  the 
ind  of  the  operator  as  to  when  the  best  focus  has  been 
itained.  With  the  alternating-current  arc  there  are 
ree  sources  of  light  to  confuse  the  operator,  the  upper 


carbon,  the  lower  carbon  and  the  flame  of  the  arc.  The 
light  as  projected  on  the  screen  is  principally  that  com- 
ing from  one  of  the  carbons,  and  the  quantity  of  light 
projected  on  the  screen  with  a  given  wattage  at  the  arc 
is  obviously  much  less  than  with  direct  current.  To 
this  is  added  the  difficulty  of  focusing  and  the  alterna- 
tions of  the  arc  itself  and  there  is  plenty  of  cause  for 
unsatisfactory  pictures.  Where  there  is  alternating- 
current  supply  practice  is  now  gradually  settling  to  the 
use  of  motor-generator  sets  and  a  greater  volume  of 
current  at  the  arc  than  formerly.  Where  15  amp.  or 
20  amp.  was  formerly  used,  30  to  40  is  now  used  and 
some  of  the  larger  theaters  are  using  50  to  60.  It  is 
found  that  inasmuch  as  some  films  are  rather  dense 
these  higher  current  values  are  advisable  to  give  a  clear 
picture  with  some  films,  but  it  is  not  necessary  with  all. 
There  is  room  for  much  work  in  the  standardization 
of  film  densities  so  that  films  as  produced  will  be  more 
uniform,  but  with  conditions  existing  as  they  are  the 
moving  picture  operator  must  be  prepared  to  take  what 
may  come  in  the  way  of  films. 

With  the  arc  in  proper  focus  and  the  machine  prop- 
erly adjusted  a  fairly  uniform  beam  of  light  is  directed 
to  the  screen.    The  next  step  to  analyze  is  the  reflection 
from  the  screen.    There  is  room  for  considerable  differ- 
ence of  opinion  even  among  experts  as  to  what  type  of 
screen  is  best.     There  are  two  general  types  in  use  al- 
though they  go  under  various  names.     One  is  a  matte 
(not  glossy),  white  surface  painted  or  calcimined  on  a 
cloth  or  plaster  background.     The  other  is  a  surface 
coated   with    aluminum   paint   or   its   equivalent,    or   a 
ground-glass  mirror.     Illuminating  engineers  who  are 
familiar  with  the  characteristics  of  different  reflecting 
surfaces  will  recognize  that  a  matte  surface  if  sufficiently 
rough  will  present  an  almost  equal  brightness  in  all  di- 
rections from  which  it  is  likely  to  be  viewed  by  an  audi- 
ence, as  it  approaches  a  perfectly  diffuse  reflecting  sur- 
face.    The  aluminum  finish  or  ground-glass  mirror,  on 
the  other  hand,  will  appear  much  brighter  to  those  sit- 
ting directly  in  front  of  the  screen  than  to  those  far  to 
one  side.     If  it  is  assumed  that  all  of  the  audience  is 
seated  within  a  range  of  30  deg.  each  side  of  the  center 
line  of  the  screen,  as  is  sometimes  the  case  in  long, 
narrow  theaters,  the  aluminum  type  of  screen  will  give 
a  much  higher  average  brightness  and  therefore  greater 
effects  for  the  electrical  energy  expended.     This,  how- 
ever, does  not  tell  the  whole  story.    The  aluminum  type 
of  screen  is  very  much  brighter  in  some  spots  than  in 
others,  due  to  the  effects  of  partially  specular  reflection. 
Although  this  difference  in  brightness  is  not  apparent 
while  pictures  are  being  shown  and  can  only  be  seen 
when  the  screen  is  unobstructed  by  a  picture,  it  is  nev- 
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probable  thai  it  does  reell]  interfere   oraewhat 
with  the  seeing  of  the  picture  to  the  besl  advents 
i,.-  effed  la  Bomewhal  akin  to  thai  "i  glare  from  pa 

per  with  which  all  an-  familiar.     For  practical  purposes, 

therefore,  fully  as  satisfactory   result,  are  likely  *"  1h' 

attained    with    the    matte    surfaced    screen    as    with    the 

aluminum  type  which  gives  a  greater  brightness.    The 

matte  surface  has  the  advantage  of  cheapness  and  ease 
of  renewal  as  it  is  simply  a  case  of  applying  another 
coat  of  white  calcimine  or  matte  surface  paint  to  main- 
tain  the   screen   surface  dean   and  white  and   at   a   high 

state  of  efficiency. 


Interdependence  of  Industrial  Operation 
and  Motor  Drives 

PRODUCTION  in  the  modern  plant  is  carried  out,  as 
far  as  possible,  as  a  continuous  operation.  One  stage 
of  production  feeds  the  next,  and  the  plant  and  its  equip- 
ment are  designed  to  facilitate  this  smooth  flow  of  work. 
The  application  of  power  to  machines  is  a  most  im- 
portant factor  if  breakdowns  and  stoppage  which  hold 
up  production  are  to  be  prevented.  Typical  of  this 
development  is  the  factory  of  the  Crane  Company  in 
Chicago,  the  electrical  equipment  for  which  is  described 
elsewhere  in  this  issue.  The  engineering  at  the  Crane 
plant  is  most  suggestive  as  showing  how  the  electric 
drive  lends  itself  to  the  requirements  of  continuous 
production.  For  the  mechanical  operation  of  this  plant 
more  than  600  motors  are  already  installed,  varying 
from  5  hp.  to  50  hp.,  and  applied  to  every  conceivable 
mechanical  purpose  afforded  by  the  necessities  of  pipe, 
valve  and  fitting  manufacture,  to  say  nothing  of  the 
operation  of  elevators  and  motor  trucks.  A  few  years 
ago  such  a  plant  would  probably  have  taken  chances 
with  a  generating  station  of  its  own.  In  this  case, 
however,  central-station  service  is  supplied  by  the  Com- 
monwealth Edison  Company  from  an  industrial  feeder 
loop  so  connected  with  its  generating  stations  that 
power  at  the  Crane  plant  may  be  taken  from  three 
independent  sources.  At  the  factory  a  group  of  sub- 
stations has  been  planned,  one  for  each  section  of  build- 
ings, and  each  unit  substation  constitutes  a  control 
station  for  all  the  motors  in  the  section. 

All  the  high-tension  lines  are  carried  underground 
in  cement  conduits,  which  are  also  used  for  the  branch 
runs.  Of  the  substations  installed  each  is  composed 
of  two  parts,  a  transformer  room  and  a  switchboard 
room.  The  first  is  outside  of  the  main  building  in  a 
separate  structure  and  contains  the  high-tension  trans- 
formers and  their  switch  equipment.  Inside  the  main 
building  is  the  room  containing  the  power  and  lighting 
switchboard  and  the  motor  generator  sets  for  direct 
current.  Protection  against  interruption  of  service,  so 
necessary  to  continuity  of  operation,  is  carried  excep- 
tionally far.  Each  transformer  room  has  a  double  bank 
of  transformers.  Each  bank  delivers  energy  to  its  own 
bus  on  the  switchboard,  and  the  two  are  normally  in 
parallel,  but  if  any  transformer  fails  the  bank  can  be 
thrown  out  from  the  switchboard  room,  leaving  the 
whole  motor  service  on  the  uninjured  bank,  which  is 


proportioned  with  the  idea  of  carrying  the  entire  load 
until  there  is  time  to  find  the  injured  transformer,  cut 
it  out  and  operate  the  bank  on  the  open  instead  of  the 
closed  delta  connection. 

Continuity  of  service  governs  the  motor  system  as 
well.  No  fuses  are  employed.  Every  motor,  even  to 
the  smallest,  is  fitted  with  overload  and  no-voltage  re- 
lease switches  for  the  purpose  of  avoiding  the  loss  of 
the  time  necessary  to  replacing  fuses,  and  each  motor  is 
operated  on  its  own  conduit  running  back  to  the  power 
switchboard  in  the  substation  where  these  protective 
devices  are  installed.  Indicator  lamps  and  an  alarm 
bell  give  immediate  notice  to  tell  the  operator  when 
the  circuit  breaker  goes  out  and  its  location  on  the 
substation  switchboard  for  speedy  operation.  Such  an 
arrangement  means  considerable  added  cost  in  wiring, 
but  steady  operation  is  so  necessary  to  the  efficient  opera- 
tion of  the  whole  works  that  the  expense  is  extremely 
well  worth  while.  As  a  still  further  precaution  the  main 
supply  panels  to  the  motor  circuits  are  provided  with  a 
shunt  trip  on  each  leg  of  the  circuit,  so  that  if  for  any 
reason  one  leg  goes  out  it  will  be  followed  by  the  others, 
thus  preventing  any  of  the  motors  from  running  single 
phase. 

This  installation  serves,  as  a  whole,  to  emphasize  the 
interdependence  of  the  factory  production  problem  and 
the  industrial  electrical  engineering  problem.  As  de- 
mands for  refinements  in  industrial  operation  are 
pressed  home  to  the  manufacturer,  the  electrical  engi- 
neer in  the  industrial  plant  finds  that  the  electric  drive 
is  more  and  more  a  necessary  factor  in  the  correct 
solution  of  the  broader  problem  of  increasing  output. 
He  must  study  the  industrial  problem  to  apply  the  elec- 
tric drive  most  efficiently. 


Popularizing  Cooking  by  Wire 

TO  increase  the  market  for  electrical  energy,  the  cen- 
tral station  companies  on  the  Pacific  Coast  have 
educated  their  customers  widely  as  to  the  convenience 
and  serviceability  of  socket  appliances  of  all  sorts.  The 
Pacific  field  of  activity  may  be  said  to  be  a  national  test- 
ing ground  for  the  extensive  development  of  this  class 
of  business.  The  natural  conditions  of  climate  as  well 
as  the  availability  of  considerable  extra  capacity  for 
energy,  make  it  possible  to  introduce  heating  appli- 
ances under  very  favorable  conditions.  The  extensive 
development  of  the  electric  range  on  the  Pacific  Coast, 
outlined  on  another  page,  has  aroused  the  interest  of 
central  stations  in  all  sections  of  the  country.  While 
the  conditions  on  the  Atlantic  Coast  and  in  the  inter- 
vening sections  between  ocean  borders  are  different 
from  those  on  the  Pacific  Coast,  the  Western  Coast  de- 
velopment has  many  suggestive  features  for  any  locality. 
Experience  on  the  Coast  indicates  that  the  central  sta- 
tion is,  at  the  start  at  least,  the  primary  distributor  of 
ranges. 

The  first  cost  of  the  electric  range  makes  it  nec- 
essary in  general  to  sell  them  on  a  part-time  plan 
and  this  brings  in  questions  of  financing  which  the  cen- 
tral station  is  in  a  better  position  to  take  up  than  other 
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listributors.  Experience  on  the  Coast  indicates  also 
;hat  follow-up  service  must  constitute  a  part  of  a  sales 
jolicy,  and  in  this  the  central  station  on  the  Coast  has 
;aken  the  initiative.  It  has  proved  profitable  to  canvass 
ipartment  houses  and  residences  for  electric-range  wir- 
ng,  and  to  supply  domestic  science  and  home  economics 
lepartments  in  high  schools  and  colleges  with  electric 
iterature.  The  slogan  "Cook  by  Wire"  has  been  effec- 
;ively  used  in  advertising  campaigns. 

While  Western  climate  conditions  and  the  scarcity  of 
:oal  and  gas  affect  favorably  the  market  for  electric 
•anges,  the  enthusiasm  of  the  customers  indicates  that 
fundamentally  the  electric  range  is  not  a  local  but  a 
lational  means  of  widening  the  use  of  electricity.  Elec- 
;ric  ranges  in  the  average  residence  in  the  West  have 
ncreased  the  income  to  the  central  station  per  customer 
Torn  $21  to  $60  per  year.  Twenty-six  Western  central 
itations  announced  last  fall  that  they  would  purchase 
iOOO  electric  ranges,  and  one  observer  believes  that  it 
vill  be  surprising  if  the  number  proves  equal  to  the 
lemand. 

Central  stations  are  anxiously  looking  forward  to  the 
ime  when  dealers  will  be  properly  equipped  to  handle  all 
nerchandising  for  them,  but  they  cannot  neglect  the  op- 
(ortunity  to  increase  their  business,  and  therefore,  with 
espect  to  ranges  and  similar  devices,  will  probably  have 
o  do  the  merchandising  themselves  for  some  years  to 
ome.  Manufacturers  should  recognize  this  condition 
tnd  should  assist  the  central  stations  in  this  pioneer 
vork  until  the  time  has  arrived  when  the  dealers  and 
obbers  can  take  over  this  class  of  merchandise. 


Measuring  Radiant  Power 

THE  subject  of  radiant  power  is  of  very  great  im- 
portance, both  from  the  scientific  and  the  practical 
iewpoint.  It  is  to  studies  of  energy  radiation  and  its 
aws  that  we  must  look  for  the  greater  part  of  our 
:nowledge  of  the  visible  universe  outside  of  this  world's 
imits.  Without  abundant  information  concerning  radi- 
ant energy,  the  destiny  of  our  universe  seems  likely  to 
>e  concealed  from  us.  On  the  other  hand,  by  dint  of 
»atient  investigations  into  the  laws  and  conditions  of 
adiant  energy,  we  may  perhaps  be  able  to  comprehend 
core  fully  the  mechanism  of  the  universe.  Is  the  whole 
ystem  perpetually  increasing  in  entropy,  and  losing 
tnergy  by  radiation,  or  is  there  a  corresponding  regen- 
iration  and  re-energization  going  on  somewhere? 

From  a  practical  viewpoint,  the  eye  responds  to  radi- 
int  power  stimuli  over  about  one  octave  only  of  im- 


pressed frequency.  In  producing  artificial  light,  the 
fundamental  problem  is  to  transform  power  from  other 
forms  into  radiant  power  within  this  octave  with  the 
maximum  practicable  efficiency,  convenience  and  sim- 
plicity. The  theoretical  efficiency  of  such  a  process  has 
no  necessary  limit  short  of  100  per  cent.  The  highest 
attainable  efficiency  is  still  in  units  per  cent. 

Moreover,  our  measurements  of  visual  acuity  and  of 
color  visibility  are  still  so  imperfect  that  we  have  no 
means  of  knowing  how  the  average  human  eye  of  to-day 
compares  with  the  average  human  eye  among  the  an- 
cient Greeks  or  Romans.  We  are  only  just  beginning  to 
accumulate  data  from  which  it  may  be  possible  for 
posterity  to  draw  reasonably  accurate  comparisons  of 
this  kind,  starting  from  the  average  eye  of  the  present 
time. 

For  the  above,  and  for  various  other  reasons,  it  is 
evident  that  improvements  in  means  for  the  measure- 
ment of  radiant  power  are  very  welcome.  The  Stefan 
law  of  total  power  radiation  is  that  a  hot  black  body 
radiates  as  the  fourth  power  of  its  absolute  tempera- 
ture, following  a  radiation  constant  sometimes  called 
Stefan's  coefficient,  which  gives  the  radiated  power  per 
square  centimeter  and  degree  absolute  or  Kelvin.  This 
constant,  in  C.  G.  S.  measure,  is  taken  to  lie  between 
5  X  10"5  and  6  X  10"  abwatts  per  square  centimeter  and 
degree  Kelvin. 

A  recent  paper  by  Messrs.  W.  W.  Coblentz  and  W.  B. 
Emerson,  published  by  the  Bureau  of  Standards,  de- 
scribes a  lengthy  research  upon  a  radiant-power  meas- 
uring device,  and  the  value  of  the  radiation  constant  as 
obtained  therewith.  The  paper  is  referred  to  in  this 
week's  digest.  The  device  appears  to  be  very  simple, 
and  yet  to  have  very  appreciable  advantages.  It  con- 
sists essentially  of  a  very  thin  blackened  metallic  strip, 
which  receives  the  radiant  power  on  its  face,  and  be- 
coming warm  thereby  radiates  in  turn  upon  a  sensitive 
thermopile  supported  behind  it.  This  thermopile  affects 
a  sensitive  galvanometer  in  its  circuit.  When  the  in- 
cident radiant  power  has  been  shut  off  a  measured  elec- 
tric current  can  be  passed  through  the  strip  from  a 
local  voltaic  source,  so  as  to  reproduce  the  galvanometer 
deflection  from  a  measured  amount  of  radiant  power 
emitted  voltaically  in  the  strip. 

Results  obtained  with  thirteen  different  strip  re- 
ceivers gave  a  value  for  the  radiation  constant  in  C.  G.  S. 
measure  between  5.53  X  10"B  and  5.96  X  10"*.  We  hope 
that  these  researches  may  be  continued  and  also  be  ex- 
tended, so  as  to  enable  the  value  of  this  important  radia- 
tion constant  to  be  accepted  internationally  to  a  pre- 
cision of  one  per  mil. 


T 


HE  issue  now  in  the  hands  of  the      The  Coming  Issues       Company's  educational  courses  for  train- 
reader  is  the  commercial  number      nraiiimimnraHmninramiiBBBiwwiuaBamBnmifflniaaim       ing  its  commercial,  technical  and  account- 


for  April — the  fourth  issue  of  the  month,  which 
is  regularly  given  over  largely  to  commercial  topics  and 
articles  bearing  upon  the  work  of  extending  the  applica- 
tions and  use  of  electricity.  In  next  week's  issue,  in 
addition  to  a  timely  discussion  of  the  water-power 
situation,  there  will  be  articles  on  the  New  York  Edison 


ing  employees;  successful  campaigns  for  electric-range 
business;  a  novel  plan  for  renewals  of  customers'  lamps 
on  a  purchase  basis;  and  other  topics  of  interest  to  the 
central-station  operator,  the  engineer  and  the  electrical 
business  man.  The  first  number  of  May  will  be  the 
public  relations  issue  of  that  month. 
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NEWS  OF  THE  WEEK 


R<  poll  i  of  Convcn- 
tiona  and  M<<-tings 
of  Electrical  Associa- 
tions   and    Societies 


Indiana  New-Business  Managers  Meet 

Diecusi  Electric  c'ookm^  and  Profltableneta  ol  Rural  Buaini 
i"h<  u  I'ust  Convention  Held  ;>t  Kokomo 

Willi  "co-operation"  as  his  keynote  0.  M.  Booher  of 
the   Indiana   Railways  &   Light  Company   opened  the 

first  convention  of  the  New- Business  Managers'  of  the 
Indiana  Electric  Light  Association  at  Kokomo  on 
April  L9. 

By  far  the  liveliest  and  most  interesting  discussion 
of  the  day  ensued  after  the  presenting  of  the  subject 
of  "electric  cooking"  by  Mr.  Miles. 

Electric  Cooking 

In  his  paper  on  "Electric  Cooking"  Pierre  L.  Miles, 
sales  manager,  Globe  Stove  &  Range  Company,  Kokomo, 
Ind.,  reviewed  the  subject  of  the  electric  range  and  the 
effect  of  low  rates  on  electric-cooking  business,  and  dis- 
cussed the  advisability  of  including  the  installation 
charge  in  the  list  price;  the  efficacy  of  time  payments, 
the  appeal  of  trial  installations  of  ranges,  the  mainte- 
nance of  prices,  and  plans  for  campaigns.  Seventy- 
seven  towns  in  Indiana,  said  Mr.  Miles,  now  have  a 
cooking  rate  of  5  cents  or  less  per  kilowatt-hour. 

While  the  representatives  who  were  rather  in  doubt 
as  to  the  advisability  of  a  range  load  mentioned  the  in- 
adequate condition  of  present  lines  and  the  changes 
necessary  properly  to  care  for  this  new  business,  the 
boosters  of  electric  cooking,  and  especially  R.  A. 
MacGregor,  sales  manager  of  the  Merchants'  Heat  & 
Light  Company  of  Indianapolis,  advocated  electric 
range  business  as  an  off-peak  load  and  an  opportunity 
for  profits  which  the  central-station  could  not  afford  to 
overlook. 

As  an  evidence  of  this  Mr.  MacGregor  mentioned  the 
half-dozen  gas-range  manufacturers  who  have  turned 
to  making  electric  ranges  within  the  last  few  years. 

In  reply  to  the  item  of  the  first  cost  of  ranges,  it 
was  brought  out  that  the  present  high  retail  price  of 
the  stoves  is  the  one  consideration  which  will  prevent 
immediate  wholesale  adoption  by  an  inexperienced  pub- 
lic of  an  article  which  is  not  understood,  and  upon  which 
the  public  could  not  secure  instantaneous  and  satisfac- 
tory service  from  the  central-station. 

As  a  partial  solution  of  the  problem,  the  representa- 
tives were  urged  to  adopt  time  payments,  trial  installa- 
tions and  full  list  prices  in  connection  with  a  rate  for 
service  which  would  be  low  enough  to  secure  the  busi- 
ness and  high  enough  to  net  a  profit  to  the  lighting 
company. 

In  view  of  the  great  interest  displayed  a  special  com- 
mittee will  be  appointed  to  look  into  and  report  on  the 
subject  of  "electric  cooking,"  with  a  view  to  secure 
concerted  action  throughout  the  State  to  the  profit  of 
the  central  stations  and  the  satisfaction  of  consumers 
and  manufacturer. 

The  Cost  of  Rural  Business 
According  to  P.  H.  Palmer,  assistant  general  man- 
ager of  the  Indiana  Railways  &  Light  Company,  Koko- 
mo, rural  service  cannot  be  looked  upon  as  an  estab- 
lished successful  branch  of  the  lighting  and  power  busi- 
ness. Referring  to  conditions  in  his  own  territory  he 
pointed  out  that  the  average  investment  required  per 
rural  consumer  for  line,  transformers  and  service  wires 


is  $98.49,  not  Including  interest  and  depreciation.    The 

extra  cost  of  meter  reading  due  to  the  distance  be- 
tween customers  and  the  increased  core  loss  of  trans- 
formers due  to  lower  load  factor,  brings  the  cost  of 
serving  rural  customers  to  $8.G5  more  per  year  per 
consumer  than  for  city  customers,  thus  the  business  of 
the  former  should  be  $14.50  greater  per  rural  consumer 
than  for  city  customers  if  both  are  to  be  served  on 
the  same  paying  basis.  Attention  was  also  called  to 
the  fact  that  should  the  company  undertake  to  cover 
rural  territories  with  service  the  expense  would  be  still 
greater  since  only  the  "cream"  of  the  market  is  catered 
to  at  present. 

During  the  discussion  on  the  subject  of  rural  exten- 
sions the  prevailing  opinions  indicated  that  whenever 
this  business  has  been  gone  into  at  all,  the  profits  se- 
cured have  not  been  in  keeping  with  the  expense  items. 
A  timely  suggestion  was  advanced  by  Thomas  Donahue 
of  Lafayette  that  a  careful  official  investigation  be  made 
of  the  cost  of  securing  rural  business  with  a  view  of 
preventing  any  venturesome  company  from  blindly  at- 
tempting to  secure  this  business  on  a  basis  with  which 
other  companies  might  have  to  compete,  and  this  to 
their  detriment. 

There  were  eighty  representatives  from  all  over  the 
state  present  at  the  meeting,  and  the  outlook  for  a  suc- 
cessful and  enthusiastic  organization  is  exceedingly 
bright. 


N.  E.  L.  A.  Convention  Program 

Sessions  Will  Extend  Over  Four  Days  and  Over  One    Hundred 

Reports,  Addresses  and  Papers  Are  Scheduled 

for  Presentation 

Below  is  given  the  tentative  program  of  the  work  to 
be  done  at  the  Chicago  convention,  May  22-26,  the  first 
meeting  being  held  on  Tuesday,  May  23.  As  usual,  the 
program  is  subject  to  revision,  but  is  not  likely  to  be 
departed  from  except  in  one  or  two  minor  respects.  At 
San  Francisco,  in  1915,  the  working  sessions  for  vari- 
ous reasons  were  limited  to  three  days — Tuesday,  Wed- 
nesday and  Thursday — but  at  Chicago  this  year,  as  at 
Philadelphia  in  1914,  there  will  be  sessions  on  Friday 
morning,  it  being  literally  impossible  to  crowd  all  the 
work  into  three  days.  The  program  indicates  that  a 
large  amount  of  important  business  now  arranged  car- 
ries over  until  Friday,  to  say  nothing  of  what  may  pos- 
sibly develop  in  the  meantime.  There  are  three  special 
new  features  of  the  program  this  year.  In  the  first 
place,  three  sessions  are  occupied  by  the  new  Electric 
Vehicle  Section,  and  in  the  second  place  two  are  devoted 
to  the  new  Company  Section  Committee  which  is  doing 
splendid  work  in  the  development  of  this  branch  of  as- 
sociation usefulness.  The  third  item  of  change  is  that 
the  Public  Policy  meeting  will  not  be  a  big,  spectacular 
affair  this  year,  but  an  executive  session,  open  only  to 
Class  A  operating  companies  and  their  representatives, 
to  discuss  and  determine  the  inner  matters  of  manage- 
ment and  outer  aspects  of  relationship  to  regulatory 
bodies.  It  will  be  noted  that  there  are  many  new  items 
on  the  program  evidencing  the  broader  and  newer  condi- 
tions of  the  industry.  A  more  attractive  program  was 
never  presented  to  the  membership  than  that  which 
is  given  on  the  opposite  page. 
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N.  E.  L.  A.  Chicago  Convention  Program 


General  and  Executive  Sessions 

TUESDAY,  MAY   23,   10  A.   M. 

1 — Welcome  to  the  city,  Mayor  Thompson.    1- 

2 — Address   of   President   Lloyd.  2- 

3 — Announcements. 

4 — Report    of    committee    on    organization    3- 
of       the       industry       (membership), 
George   Williams.  4- 

5 — Report  of  the  secretary,  T.  C.  Martin. 

6 — Report    of    insurance    expert,    W.     H.    5- 
Blood,  Jr. 

7 — Report    of   committee    on    progress,    T.    6 — 
C.   Martin. 

8 — Report  on  Question  Box,  S.   A.   Sewall. 

9 — Report  of  committee  on  relations  with 
educational  institutions,  J.  F.  Gil- 
christ. 

10 — Report  of  committee  on  company  sec- 
tions, F.  J.  Arnold. 


Commercial  Sessions 

TUESDAY,  MAY  23,  2.30  P.  M. 
Chairman's  address,  J.  F.  Becker. 
Report  of  committee  on  finance,  E.  A. 

Edkins. 
Report    cf    committee    on    membership, 

H.  N.  McConnell. 
Report  of  committee  of  publications,  C. 

A.   Littlefield. 
Report    of    committee    on     salesman's 

hand  book,  M.   S.   Seelman. 
Report   of   committee   on    education    of 

salesmen,  F.  R.  Jenkins. 
Paper :    "The   Way    to    Make    a    Sales- 
man,"   Earl  E.   Whitehorne. 
Report  of  committee  on  merchandising 

and  recent  developments  in  electrical 

appliances,  W.  G.  Stetson. 


TUESDAY,  MAY  23,  8.30  P.  M.  1" 

1 — Report  of  committee  on  public  policy,    2- 

W.   W.    Freeman. 
2 — Report    of    committee    on    taxation    of    3. 

public  utilities,   John  A.   Britton. 


WEDNESDAY,  MAY  24,  10  A.  M. 
1 — Report  of  treasurer,  W.   H.   Atkins. 
2 — Election  of  committee  on  nominations. 
3 — Report  of  committee  on  rate  research, 

Alex  Dow. 
4 — Report    of    committee    on    constitution 

and   by-laws,   R.    S.    Orr. 
5 — Report    of    committee    on     geographic 

sections,   Louis   D.   Gibbs. 
6 — Address :    "The    Society    for    Electrical 

Development,"  J.  M.  Wakeman. 


WEDNESDAY,   MAY   24,    10   A.   M. 
-Report  of  committee  on   wiring,   R.    S. 

Hale. 
-Report  of  committee  on   lamps,  Frank 

W.    Smith. 
-Report  of  committee  on  electric  ranges, 

W.  R.  Putnam. 
-Election  of  committee  on   nominations. 


WEDNESDAY,  MAY  24,  2.30  P.  M. 
-Report    of    power    sales    bureau,    C.    J. 

Russell. 
-Paper :  "Central  Station  Service  in  the 

Manufacture  of  Artificial  Ice,"  C.  J. 

Carlson. 
-Report  of  committee  on  new  industrial 

applications  of  electricity,  P.  Torchio. 
-Report    of    industrial    electric    heating 

bureau,   C.   F.   Hirshfeld. 


2 — Report     of     committee     on     customers' 

records,  E.   J.   Fowler. 
3 — Report  of  committee  on  purchasing  and 

storeroom   accounting,  H.   F.    Frasse. 


THURSDAY,    MAY   25,    10  A.   M. 

1 — Paper  :  "Correspondence  Course  in  Ac- 
counting," A.  L.  Holme  and  J.  R. 
Wildman. 

2 — Report  of  committee  on  Question  Box, 
Edwin  A.  Barrows. 

3 — Open  discussion  and  experience  meet- 
ing. 

4 — Report    of    committee    on    nominations. 

5 — Election  and  installation  of  officers ; 
adjournment. 


Electric  Vehicle  Sessions 

WEDNESDAY,   MAY  24,    10   A.   M. 

1 — Address  of  chairman,  Walter  H.  John- 
son. 

2 — Report  of  secretary,  A.  Jackson  Mar- 
shall. 

3 — Report  of  treasurer,  H.  M.  Edwards. 

4 — Report  on  section  activities,  Secretary 
Marshall. 

5 — Report  of  committee  on  membership, 
Joseph  D.   Israel. 

6 — Report  of  committee  on  standardiza- 
tion, E.  R.  Whitney. 

7 — Report  of  committee  on  motion  picture 
films,    Carl   H.    Reed. 

8 — Report  of  committee  on  traffic  and 
good   roads,   A.    H.    Manwaring. 

9 — Report  of  committee  on  insurance,  Day 
Baker. 

10— -Election    of    nominating   committee. 


FRIDAY,  MAY  26,  10  A.  M. 
1 — Awarding      Doherty,      Williams       and 

Frasse   prizes. 
2 — Report  of  nominating  committee. 
3 — Report  of  committee  on  president's  ad- 

4 — Report  of  committee  on  memorials. 
5 — Report  of  committee   on   resolutions. 
6 — Election    and    installation    of    officers ; 
adjournment. 


Technical  and  Hydroelectric      1_ 

Sessions 

2- 

TUESDAY,  MAY  23,  2.30  P.  M. 

1 — Chairman's    address,    Holton    H.    Scott.    3~ 

2 — Report  of  committee  on  meters,   C.   G. 

Durfee.  4~ 

3 — Report  of  committee  on  electrical  meas- 
urements,   values    and    terminology,    5~ 
A.   E.   Kennelly. 

4 — Paper :       "Lightning      Protection      for 
Transformers,"  D.  W.  Roper. 


WEDNESDAY,  MAY  24,  2.30  P.  M.  2- 

1 — Report    of    committee    on    underground 

eonstruction,    E.    B.    Meyer.  3- 

2 — Report  of  committee  on  overhead   line 

construction    and    inductive   interfer-    4- 

ence,   R.   J.   McClelland. 
3 — Report    of    committee    on    hydro    and 

transmission  progress,  T.   C.   Martin. 


THURSDAY,    MAY    25,    10    A.    M. 
1 — Report   of   committee   on   accident   pre-» 

vention,    Martin    J.    Insull.  ■■ 

2 — Report  of  committee  on  prime  movers,    i~ 

I.  E.  Moultrop.  o 

3 — Report  of  committee  on   electrical   ap-     . 

paratus,  L.  L.   Elden. 


THURSDAY,  MAY  25,  2.30  P.  M.  6- 

1 — Report  of  committee  on  street  lighting,    j 
S.   B.   Way.  7" 

2 — Report  of  committee   on  power  supply 
for  the  electrification   of  steam  rail- 
roads,   Peter    Junkersfeld. 
3 — Paper :    "Central   Station   Electric   Sys- 
tems and   Railroad   Power,"   J.    Dar-    1- 
lington. 


THURSDAY,  MAY  25,  10  A.  M. 
-Report   of  lighting  sales  bureau,   John 

G.    Learned. 
-Report    of    committee    on    commercial 

aspects    of    highway    and    municipal 

lighting,   T.   F.   Kelly. 
-Report  of  committee  on  industrial   and 

yard  lighting,  Oliver  R.  Hogue. 
-Lecture  :    "Lighting — A   By-Product   or 

a    Buy    Product"    (illustrated),    Wil- 
liam  A.    Durgin. 


THURSDAY,  MAY  25,  2.30  P.  M. 

-Paper :  "Temporary  Service  for  Mu- 
nicipal Sub-Service  and  Other  Con- 
struction,"   C.    K.    Nichols. 

-raper :  "The  Resistance  Heater  as  a 
Load   Builder,"   E.    F.   Collins. 

-Paper :  "Electric  Furnaces,"  R.  H.  Till- 
man. 

-Paper :  "Electric  Welding,"  S.  R. 
Dresser. 

-Report  of  committee  on  competitive 
power  sources,  E.  F.  Tweedy. 


FRIDAY,  MAY  26,   10  A.  M. 

-Report  of  committee  on  residence  light- 
ing, Fred  H.   Scheel. 

-Report  of  committee  on  stores  and  pub- 
lic buildings,  S.  B.  Burrows. 

-Report  of  committee  on  electrical  ad- 
vertising, A.  K.  King. 

-Election  and  installation  of  officers ; 
adjournment. 


Accounting  Sessions 

TUESDAY,  MAY  23,  2.30  P.  M. 

-Chairman's  address,  H.  M.  Edwards. 

-Election  of  nominating  committee. 

-Report  of  executive  committee. 

-Report  of  membership  committee,  E.  J. 
Allegaert. 

-Report  of  committee  on  classification 
of  accounts,   William   Schmidt,   Jr. 

-Report  of  committee  on  cost  account- 
ing and  statistics,  T.  J.  Walsh. 

-Report  of  the  library  committee,  Alex 
Holme. 


WEDNESDAY,  MAY   24,    10   A.    M. 
-Report  of  committee  on  form  of  annual 
report,  C.  H.   Hodskinson. 


WEDNESDAY,  MAY  24,  2.30  P.  M. 

1 — Report  of  committee  on  garages  and 
rates,  George  B.   Foster. 

2 — Report  of  committee  on  legislation,  P. 
D.  Wagoner. 

3 — Report  of  committee  on  federal  and 
municipal  transportation,  James  H. 
McGraw. 

4 — Paper :  "Industrial  Truck  Applica- 
tions," C.  W.  Squires. 

5 — Paper :  "Electric  Truck  Problems  and 
How  to  Minimize  Them,"  F.  E.  Whit- 
ney. 

6 — Paper:  "The  Relations  of  Tires  to 
Electric  Vehicle  Efficiency,"  S.  N. 
Norton. 

7 — Paper :  "Greater  Garage  Service," 
Harry  Salvat. 


THURSDAY,   MAY   25,   10   A.   M. 

1 — Report  of  committee  on  operating  rec- 
ords, W.   P.  Kennedy. 

2 — Report  of  committee  on  central  station 
co-operation,   E.   S.    Mansfield. 

3 — Paper :  "The  Exchange  Battery  Sys- 
tem," P.  D.  Wagoner. 

4 — Paper :  "Passenger  Vehicle  Problems 
and  Activities,"   E.   P.   Chalfant. 

5 — Paper :  "Central  Station  Promotion  of 
Electric  Vehicle  Use,"  W.  P.  Ken- 
nedy. 

6 — Report    of    committee    on    nominations. 

7 — Election  and  installation  of  officers ; 
adjournment. 


Company  Sections  Sessions 

THURSDAY,  MAY  25,  2.30  P.  M. 

1 — Paper :  "The  Company  Section  and  the 
Company,"   M.    S.    Seelman,   Jr. 

2 — Paper  :  "Financing  Company  Sections," 
A.   L.    Atmore. 

3 — Paper  :  "Company  Section  Educational 
Work,"  Douglass  Burnett. 

4 — Paper  :  "Company  Section  Entertain- 
ment and  Recreation,"  A.  D.  Bailey. 


FRIDAY,  MAY  26,  10  A.  M. 
1 — Paper :   "Employees'  Activities  :   Should 

They  All   Be  Under  the  Auspices  of 

the  N.    E.   L.    A.    Company   Section," 

J.  D.  Israel. 
2 — Formation  and  methods  of  conducting 

company  sections,  E.   C.   Stone. 
3 — Suggestions  by  committee  on  company 

sections,  F.  J.  Arnold  ;  adjournment. 
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Conference  on  Safety  to  Be  Held  in  Chicago 
trdlng  to  the  latest  plans  of  tin-  Bureau  of  Stand 
a  conference  oo  the  operating  and  safety  rul< 
in1  promulgated  by  the  government  through  the  Bureau 

of  standards  will  be  held  m  Chicago  Immediately  after 
the  convention  of  the  National  Electric  Lighl  Associa- 
tion.    While  no  definite  dates  have  as  yet  been  assigned, 

the  probabilities  are  that  the  Conference  will  be  held 

on  Friday  and  Saturday  of  convention  week  or  on  the 
Monday  and  Tuesday  following  the  convention.  It  [8 
expected  that  this  will  be  the  final  conference  on  these 
rules  and  regulation,  which  will  thereafter  he  printed 
and  circulated  throughout  the  country.  The  representa- 
tives of  the  Bureau  of  Standards  were  in  session  with 
committees  of  the  National  Electric  Light  Association 
at  the  Engineering  Societies  Building,  New  York,  on 
Tuesday  of  this  week. 


Municipal  Ownership  Defeated  in  Illinois 

Bond  issues  to  provide  funds  for  erecting  competing 
municipally-owned  plants  in  two  Illinois  cities  were  de- 
feated at  the  polls  on  April  18.  At  Danville  the  munici- 
pal ownership  measure  authorizing  the  issue  of  $200,000 
in  bonds  to  erect  a  street  lighting  plant  was  defeated  by 
a  vote  of  three  to  one.  The  Danville  Street  Railway  & 
Light  Company,  one  of  the  properties  of  the  Illinois 
traction  system,  in  combatting  the  municipal  ownership 
campaign  conducted  no  public  demonstrations,  but  by 
a  series  of  straightforward  business  letters  to  its 
patrons  explained  what  a  bond  issue  of  $200,000  meant 
to  each  individual  in  increased  taxes.  A  citizens'  league 
was  also  formed  to  combat  the  municipal  ownership 
propaganda. 

At  Whitehall,  a  city  of  3000  inhabitants,  in  the  ter- 
ritory served  by  the  lines  of  the  Central  Illinois  Public 
Service  Company,  the  municipal  ownership  measure 
was  defeated  by  a  comfortable  majority.  The  methods 
employed  by  the  central-station  company  there  to  de- 
feat the  measure  were  similar  in  nature  to  those  used 
at  Danville,  except  that  an  audience  of  700  people  was 
assembled  one  evening  just  prior  to  the  election  to 
listen  to  a  statement  of  facts  in  the  municipal  owner- 
ship case  which  was  given  as  a  part  of  a  free  program 
including  a  band  concert  and  a  few  reels  of  motion 
pictures. 


The  catalog    further  states  that    "Previous  engineer- 
ing training  Is  of  value  but  is  not  a  requirement  to  this 

course,    which    is   open    to   all    student       |  at    the    school) 
who  have  satisfactorily  completed  the  first  year  course 

in  factory  management  or  its  equivalent. 


Courses  in  Utility  Management  at  Harvard 

Local  public  utility  operation  has  been  made  the  sub- 
ject of  a  course  in  business  management  at  the  Harvard 
Graduate  School  of  Business  Administration  at  Cam- 
bridge. During  April  the  subjects  presented  in  the 
course  include  relations  with  contractors  and  supply  com- 
panies and  a  study  of  selected  advertising  campaigns. 
"The  Gas  Residual  Problem,"  presented  by  Everett  F. 
Gray,  Lowell  Gas  Light  Company,  Lowell,  Mass.;  "New 
Business  Analysis,"  by  John  West  of  Charles  H.  Tenny 
&  Company,  Boston;  "The  Small  Consumer — the  Fos- 
tering of  Good-Will,"  by  E.  W.  Lloyd,  Commonwealth 
Edison  Company,  Chicago;  "Advertising,"  by  Louis  D. 
Gibbs,  Boston  Edison  Company,  Boston,  have  been  pre- 
sented. Accounting  systems  in  use  by  gas  and  electric 
companies  will  also  be  taken  up. 

The  course  on  public  utilities  operation  is  at  present 
given  as  a  part  course  in  the  second  half  of  the  first 
year  and  the  first  half  of  the  second  year  of  the  com- 
plete two-year  course  of  the  school.  The  catalog  states 
that  "the  purpose  of  the  course  is  to  train  men  for  ulti- 
mate executive  positions  in  the  local  utility  companies 
by  offering  specialized  instruction  and  giving  a  broad 
point  of  view  in  this  particular  field." 


Finest  Family  Hotel  in  Middle  West  to  Do 

Baking  Electrically 

The  fashionable  new  Edgewater  Beach  Hotel,  under 
construction  on  the  North  Side  in  Chicago,  which  is  to 
he  the  linost  family  hotel  in  the  Middle  West,  will  be 
equipped  with  electric  ovens,  and  all  baking  of  food  for 
the  hotel  use  will  be  done  electrically.  The  hotel  will 
also  be  provided  with  electrically  heated  service  carts 
for  aftr-theater  parties.  These  will  contain  hot  and 
cold  compartments  for  carrying  hot  and  cold  food  spe- 
cials, and  when  not  in  use  for  serving  they  will  be  con- 
nected to  the  nearest  socket  and  the  food  kept  hot.  The 
cold-food  compartment  on  the  same  carts  is  kept  iced. 
The  Hughes  Electric  Heating  Company  was  awarded 
the  contract  for  the  entire  baking  equipment. 


For  a  National  Electric  Range 
Campaign 

Society  for  Electric  Development  Inaugurates  Movement  to 
Educate  Both  Industry  and  Public  on  Electric  Cooking 

Subjects — Data  on  2810  Cooking  Rates  now  Available 
Representatives  of  leading  electric  and  other  elec- 
trical interests  were  present  at  a  special  meeting  held 
in  the  offices  of  the  Society  for  Electrical  Development, 
Inc.,  New  York  City,  April  14,  to  consider  the  under- 
taking of  a  national  electric-range  campaign,  within 
the  industry  itself  as  well  as  with  respect  to  direct- 
ing public  attention  to  the  advantages  of  electric  cook- 
ing. The  meeting  was  preliminary  to  the  appointment 
of  a  national  electric-range  committee  composed  of 
representatives  of  all  electrical  interests.  It  is  recog- 
nized that  the  attention  of  the  industry  is  being  focused 
upon  the  desirability  of  the  electric  range  as  a  means 
of  building  up  the  domestic  load.  Several  manufac- 
turers are  contemplating  big  campaigns  to  promote 
electric-range  sales,  and  it  was  reasoned  that  the  Society 
for  Electrical  Development  would  be  the  best  organiza- 
tion to  act  as  a  clearing  house  for  the  campaign,  as 
it  did  the  "Wire-Your-Home"  Month  movement  which 
has  just  come  to  a  successful  close. 

A  function  of  the  society  in  the  proposed  campaign 
would  be  to  lend  support  to  central  stations  by  giving 
them  specific  data  on  the  desirability  of  the  range  busi- 
ness and  to  aid  them  in  conducting  range  campaigns. 
Sales  arguments  for  range  salesmen  to  use  could  be 
standardized  as  much  as  possible  and  then  published  in 
book  form  to  be  used  by  the  individual  salesman.  It 
was  also  proposed  that  the  society  issue  a  booklet  on 
how  to  put  on  a  range  campaign.  In  the  work  of  de- 
veloping the  public  demand  for  electric  cooking  the 
society  would  aid  by  disseminating  advertising  and 
publicity  matter  through  its  various  channels.  During 
the  discussion  of  sales  methods  considerable  stress  was 
laid  upon  the  suggestion  that  central  stations  include 
the  cost  of  installation  in  their  range  prices. 

Nearly  2800   Communities  Have   Cooking  Rate  of 
5  Cents  or  Less 

Data  collected  by  the  society  from  2769  communities 
in  the  United  States  and  Canada  where  an  energy  rate 
of  5  cents  or  less  per  kilowatt-hour  is  offered  for  elec- 
tric cooking  was  also  presented  during  the  discussion 
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of  cooking  costs  with  electric  ranges.  In  all,  some  2810 
schedules,  involving  rates  of  5  cents  or  lower  per  kilo- 
watt-hour, have  been  reported.  As  forty-one  of  the 
communities  above  mentioned  have  two  rates,  the  actual 
number  of  the  communities  in  which  5-cent  (or  lower) 
cooking  rates  are  available  is,  as  above  stated,  2769. 

Of  the  2810  rates  reported,  those  equivalent  to  5  cents 
per  kilowatt-hour  or  less,  but  more  than  4.5  cents, 
number  705;  those  from  4.5  cents  to  4  cents  number 
144;  4  to  3.5  cents,  923;  3.5  to  3  cents,  258;  3  to  2.5 
cents,  661;  2.5  to  2  cents,  fifty-eight,  and  less  than  2 
cents,  sixty-one. 

Figures  obtained  by  the  society  also  indicate  that  of 
8500  electric  ranges  reported  as  now  in  service,  less 
than  100  are  in  use  at  rates  above  5  cents  per  kilowatt- 
hour. 

A  special  committee  will  be  appointed  to  take  up  in 
detail  the  plans  for  the  national  electric-range  cam- 
paign. This  committee  will  meet  at  Chicago,  May  22, 
during  the  afternoon  of  registration  day  at  the  N.  E. 
L.  A.  convention. 


Progress  in  Industrial  Electric  Heating 

Baking,  Sherardizing  and  Japanning-Oven  Applications  Described 

by  H.  Fulwider  in  Address  at  Boston.     America  Holds 

First  Place  in  Electric  Steel  Making 

The  attractiveness  of  industrial  electric  heating  as 
a  field  for  central-station  development  was  discussed 
by  H.  Fulwider  of  the  General  Electric  Company,  Sche- 
nectady, N.  Y.,  at  a  luncheon  attended  by  about  200 
electrical  men  at  Boston,  Mass.,  on  April  13. 

Before  the  general  subject  of  the  meeting  was  thrown 
open,  President  E.  W.  Lloyd  of  the  National  Electric 
Light  Association  was  introduced  and  spoke  briefly 
upon  the  importance  of  co-operation  between  the  sev- 
eral electrical  associations  of  the  country.  Mr.  Lloyd 
said  that  there  is  no  desire  in  the  inner  councils  of 
any  of  these  organizations,  whether  they  are  main- 
tained in  the  interest  of  the  central  station  man,  the 
contractor,  the  manufacturer  or  jobber  to  "put  any- 
thing over"  to  the  disadvantage  of  the  others.  All  are 
seeking  the  greatest  good  for  the  industry,  and  a  co- 
operative committee  on  relations  between  such  associa- 
tions could  accomplish  a  great  deal  of  good. 

The  National  Electric  Light  Association,  President 
Lloyd  pointed  out,  is  now  making  a  very  careful  study 
of  the  problems  of  commission  regulation  as  a  result 
of  recent  developments  in  that  important  field.  In  at 
least  thirty-four  States  public-service  commissions  are 
now  at  work.  The  association  should  be  able  to  help 
its  members  more  and  more  in  dealing  with  regulation 
problems  as  a  result  of  its  work  in  this  field. 

United  States  Now  Leads  in  Production  of 
Electric  Steel 

Closing,  Mr.  Lloyd  emphasized  the  wonderful  oppor- 
tunities ahead  of  the  industry  in  the  distribution  of 
electricity  in  large  quantities.  The  United  States 
leads  the  world  to-day  in  the  manufacture  of  electric 
steel,  whereas  a  year  ago  it  was  in  fourth  place.  Last 
year  the  number  of  electric  furnaces  in  the  country  in- 
creased 48  per  cent,  with  the  prospect  of  a  still  larger 
gain  in  the  next  twelvemonth.  The  industry  as  a  whole 
is  going  ahead  on  a  big  scale  which,  he  declared,  justi- 
fies optimism. 

Mr.  Fulwider,  who  spoke  next,  pointed  out  that  90  per 
cent  of  the  industrial  electric  heating  problems  of  the 
past  came  to  the  designer  from  the  manufacturer.  Only 
a  comparatively  few  units  suitable  for  domestic  heating 
are  applicable  to  industrial  problems.  To-day  almost 
every  manufacturer  is  a   "prospect"  for  electric  heat- 


ing in  some  application  which  increases  production, 
improves  quality  of  articles  manufactured,  reduces  the 
fire  hazard,  betters  load  conditions  or  enhances  the  oper- 
ator's comfort.  Industrial  electric  heating  is  not  essen- 
tially cheaper  from  the  fuel  standpoint,  but  the  gains 
outlined  outweigh  the  added  cost  of  electric  service. 

Developments  in  Industrial  Electric  Heating 
Apparatus 

A  large  number  of  lantern  slides  were  shown  of  in- 
dustrial electric  heating  apparatus  of  recent  design,  and 
figures  were  presented  as  to  the  energy  consumption, 
temperature  conditions  and  service  of  such  equipment. 
Representive  apparatus  described  is  included  in  the 
following  data: 

Oven  for  japanning  automobile  hoods  and  fenders.  Dimensions, 
21  ft.  by  20  ft.  by  7  ft.  Energy  required,  264  kw.  Automatic 
thermostat  control.  Can  japan  30  to  40  per  cent  faster  than  with 
gas.  Latter  disadvantageous,  as  open  flame  must  be  baffled, 
wasting  heat.  Temperature  about  500  deg.  Fahr.  One  large 
manufacturer  increased  production  30  per  cent  by  use  of  the 
oven,  with  better  quality  of  output. 

Oven,  revolving  type,  for  japanning.  Height,  6  ft. ;  diameter, 
8  ft.  ;  width  of  door,  5  ft.  Maximum  input,  67  kw.  ;  energy 
required  to  maintain  500  deg.  Fahr.,  34  kw.  With  work  placed 
after  oven  had  been  heated,  1000  lb.  were  baked  with  an  ex- 
penditure of  67  kw.-hr. 

Small  oven,  41  in.  square;  maximum  energy  consumption,  28 
kw.  Can  be  heated  to  500  deg.  Fahr.  In  one  and  three-quarter 
hours,  with  an  expenditure  of  14.25  kw.  Maintenance  of  the 
foregoing  temperature  by  9  kw. 

Baking  oven  for  mica  insulation.  Three  shelves,  each  36  In. 
by  51  in.  To  heat  oven  to  300  deg.  30  kw.  maximum  are  re- 
quired. To  maintain  above  temperature  10  kw.  suffice.  More 
than   1800  lb.  of  work  baked   with   90  kw.-hr. 

Drying  or  baking  oven,  formerly  gas-heated.  Easily  adapted 
to  electric  heating  units.  Dimensions,  61  in.  by  51  in.  by  38  in. 
To  heat  to  400-450  deg.  requires  22  kw.  A  test  of  this  oven 
when  gas-operated  showed  a  consumption  of  3000  cu.  ft.  per  day, 
operating  at  300  deg.  Fahr.  At  70  cents  per  thousand,  the  gas 
cost  was  $2.10.  Doing  the  same  work  electrically  required  96 
kw.-hr.,  costing  96  cents,  and  showing  a  saving  of  $1.14  for 
electric   heating. 

Sherardizing  machine.  Outfit  includes  small  oven  with  re- 
volving drum.  Yields  finish  superior  to  ordinary  finish,  anti- 
rusting  characteristics.  Oven  40  in.  by  24  in.  by  24  in.,  requires 
maximum  of  50  kw.  to  raise  temperature  to  600  to  700  deg.  Fahr., 
15  kw.  to  maintain  temperature.  With  1800  lb.  work,  400  lb.  of 
zinc  dust  is  required.  Smaller  outfit,  10  in.  by  10  in.  by  17  in. 
consumes  15  kw.  maximum  and  requires  5  kw.  to  maintain  tem- 
perature. A  charge  of  150  lb.  requires  40  lb.  zinc  dust.  Batch 
of  work  can  be  put  through  in  three  hours. 

Babbitt  melting  pot.  Designed  in  the  form  of  a  crucible  with 
jacket  outside  and  heating  unit  in  the  base.  Heats  800  lb.  babbitt 
in  one  and  a  quarter  hours  with  25  kw.-hr.  energy  consumption. 

Electric  furnace,  for  shrinking  Jackets  on  naval  guns.  Typical 
section  6  ft.  high,  consumes  30  kw.  maximum  1000  deg.  Faht. 
maintained  by  14  kw.  Usually  six  to  eight  sections  per  furnace. 
Guns  treated  for  several  hours. 

Other  applications  include  electric  melting  pots  for 
linotype  machines,  a  field  of  great  possibilities;  the 
electric  vacuum  furnace,  with  water-cooled  terminals 
and  a  temperature  approximating  3000  deg.  C. ;  electric 
oil-tempering  bath,  with  either  hand  or  automatic  tem- 
perature control,  avoiding  dangers  of  open  flame;  glut 
pots,  and  boilers. 

An  85-Kw.  Boiler  in  a  Western  Laundry 

The  speaker  referred  to  the  successful  installation  in 
a  laundry  in  a  Western  city  of  a  boiler  where  coal  costi 
$14  per  ton  consuming  85  kw.,  and  to  another  boiler 
requiring  200  kw.  installed  in  the  Northwest.  The 
owner  of  the  latter  boiler  uses  surplus  power  instead  of 
facing  the  expense  of  running  a  steam  main  to  his 
establishment. 

The  utilization  of  surplus  energy  from  water  powers 
is  common  in  Europe  in  heating  applications  in  connec- 
tion with  paper  making.  Again,  tougher  and  better 
films  are  obtained  in  a  New  York  motion-picture  factory 
through  the  use  of  the  electric  drier,  the  absence  of  dust 
being  a  great  advantage.  Another  novel  application  of 
electric  heat  on  a  comparatively  large  scale  is  a  15-kw. 
installation  employed  in  circulating  water  from  a  swim- 
ming tank  through  a  filtering  system.  Mr.  Fulwider 
stated  that  the  rapid  advance  of  industrial  electric  heat- 
ing in  the  past  year  has  been  due  in  large  measure  to 
the  fact  that  the  central  station  has  become  interested 
in  this  important  and  promising  class  of  service.  Con- 
sistent rates  are  necessary  to  enable  this  business  to  be 
obtained. 
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State    Directors    Named    lor    Industii.il    Pre 

parednesa  Committee 

rhe  committee  on  industrial  preparedness  of  the  Naval 
Consulting  Board  of  the  United  states  has  announced 
tin1  names  of  the  state  directors  <>i  the  organization  for 
Industrial  preparedness  and  associate  members  of  the 
Naval  Consulting  Board  <>f  the  United  states.  The 
directors  were  appointed  from  the  American  Society  of 
Civil  Engineers,  the  American  institute  of  Mining  En 
gineers,  the  American  Societj  of  Mechanical  Engineers, 
the  American  institute  of  Electrical  Engineers  and  the 
American  chemical  Society.  Each  state  will  have  Ave 
directors,  one  from  each  of  the  above  societies.  Those 
who  have  been  designated  bj  the  American  institute  of 
Electrical  Engineers  to  serve  as  directors  tor  their  re- 
spective  states  are  given  in  the  accompanying  table. 

As  has  been  previously  reported,  the  committee  on 
industrial  preparedness,  through  the  engineers  of  the 
nation,  is  preparing  an  inventory  of  the  country's  manu- 
facturing and  producing  resources  as  a  first  step  in 
industrial  preparedness.  With  this  as  a  basis,  it  is  ex- 
pected that  industrial  preparedness  can  be  economically 
and  readily  obtained  by  the  placing  of  small  annual  edu- 
cational orders  for  army  and  navy  supplies  with  the 
thousands  of  establishments  in  the  United  States,  and 
by  the  enrolling  of  skilled  labor  in  an  industrial  reserve 
in  time  of  peace,  with  a  view  of  keeping  labor  at  this 
work  in  the  event  of  war. 


Arrangements  for  N.  E.  L.  A.  Delegates  to 
Visit  Chicago's  Industries 

Within  the  last  few  weeks  the  local  industries  com- 
mittee, winch  is  a  subcommittee  of  the  general  con- 
vention arrangements  committee  for  the  Chicago  con- 
vention of  the  National  Klertric  Light  Association,  has 
been  hard  at  Work.  It  is  the  purpose  of  this  committee 
to  make  arrangements  whereby  delegates  to  the  con- 
vention may  visit  those  of  Chicago's  industries  which 
the  delegates  themselves  think  of  particular  interest. 
The  local  industries  committee  consists  of  W.  L.  Ab- 
bott, Commonwealth  Edison  Company,  chairman;  11.  L. 
Grant,  Western  Electric  Company;  W.  T.  Dean,  Gen- 
eral Electric  Company;  F.  von  Schlegel,  Allis-Chalmers 
Manufacturing  Company;  T.  J.  McGill,  Westinghouse 
Electric  &  Manufacturing  Company;  George  H.  Jones, 
Commonwealth  Edison  Company;  S.  M.  Bushnell,  Illi- 
nois Maintenance  Company,  and  John  G.  Learned,  Pub- 
lic Service  Company  of  Northern  Illinois. 

It  has  been  decided  to  prepare  a  booklet  of  perhaps 
5000  words  containing  a  list  of  local  industries  and  a 
description  of  each  and  to  have  this  list  printed  and 
sent  to  Class  A  members  of  the  N.  E.  L.  A.  in  advance 
of  the  convention.  It  was  further  decided  that  during 
the  convention  the  committee  will  have  a  representative 
at  the  information  office  to  direct  delegates  as  to  the 
most  convenient  method  of  reaching  the  industrial 
plants  they  may  wish  to  see. 


STATE  DIRECTORS  ON   INDUSTRIAL   PREPAREDNESS  COMMITTEE  APPOINTED  BY  AMERICAN  INSTITUTE  OF  ELECTRICAL 

ENGINEERS 


Si:1te 


Director 


Address 


State 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut. . . 

Delaware 

District  of  Col- 
umbia  

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. 


Michigan .  . 
Minnesota. 


Mississippi. 

Missouri    ,  . 
Montana 


Theodore  Swaon,  sales  manager  Ala- 
bama Power  Company. 

Louis  E.  McCoy,  power  house  superin- 
tendent, Treadwell  Gold  Mining 
Company. 

David  W.  Jones,  chief  electrician  Ari- 
zona Copper  Company. 

W.  N.  Gladson,  dean,  College  of  Engi- 
neering, University  cf  Arkansas. 

A.  H.  Babcock,  consulting  electrical 
engineer.  Southern  Pacific  Power 
Company. 

W.  S.  Aldrich,  associate  professor  of 
electrical  engineering,  Colorado  Ag- 
ricultural College. 

Samuel  Ferguson,  vice-president  Hart- 
ford Electric  Light  Company. 

W.  C.  Spruance,  Jr.,  E.  I.  Du  Pont  de 
Nemours  &  Company. 

John  H.  Finney,  Southern  manager 
Aluminum  Company  of  America. 

C.  S.  Hammatt,  president  Consolidated 
Engineering  Company. 

A.  M.  Schoen,  chief  engineer  S.  E. 
Underwriters'  Association. 

O.  G.  F.  Markhus,  general  superintend- 
ent Electric  Investment  Company. 

P.  Junkersfeld,  assistant  to  vice-presi- 
dent, Commonwealth  Edison  Co. 

F.  S.  Hunting,  vice-president  and  gen- 
eral manager  Fort  Wavne  Electric 
Works  of  General  Electric  Company. 

Norman  T.  Wilcox,  sales  manager  Mis- 
sissippi River  Power  Company. 

George  C.  Shaad,  professor  of  electrical 
engineering,  University  of  Kansas. 

Carl  P.  Nachod,  president  Nachod  Sig- 
nal Company. 

M.  S.  Sloan,  general  manager  New  Or- 
leans Railway  &  Light  Company. 

W.  S.  Wyman,  treasurer  and  general 
manager  Central  Maine  Power  Co. 

J.  B.  Whitehead,  professor  of  electrical 
engineering,  Johns  Hopkins  Univer- 
sity. 

C.  L.  Edgar,  president  and  general 
manager  Edison  Electric  Illuminat- 
ing Company  of  Boston 

H.  H.  Crowell,  president  Michigan 
Railway  Company. 

William  N.  Ryerson,  general  manager 
and  chief  engineer,  Great  Northern 
Power  Company. 

J.  T.  Robertson,  secretary  and  electri- 
cal engineer,  Mississippi  Inspection 
&  Advisory  Rating  Company. 

Charles  S.  Ruffner,  vice-president  and 
general  manager  Electric  Company 
of  Missouri. 

M.  H.  Gerry,  Jr..  president  Engineering 
Corporation. 


Brown-Marx    Building, 

Birmingham. 
Box  63,  Juneau. 

Nebraska 

Nevada 

Box  716,  Clifton. 
Fayetteville. 

New    Hamp- 
shire   

Flood    Building,    San 
Francisco. 

New  Jersey .  .  . 

Fort  Collins. 

New  Mexico .  . 

266   Pearl   Street,    Hart- 
ford. 
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Electric  Service  for  Crane  Company's  New  Works 

Location  and  Equipment  of   Six  Building  Substations  Rated  at  6550  Kva.  in  Chicago 

Plant — Features  of  Motor  Installations  and  Their  Operation  from  Lines 

of  Commonwealth  Edison  Company's  System 


FOR  nearly  sixty-one  years  the  Crane  Company  has 
been  a  pioneer  and  important  factor  in  the  pro- 
duction of  pipe,  valves  and  fittings.  Up  to  1915 
the  company's  manufacturing  activities  had  been  con- 
ducted at  a  number  of  scattered  factories  in  Chicago 
built  and  enlarged  as  the  business  expanded  and  at  a 
large  plant  in  Bridgeport,  Conn.,  known  as  the  Bridge- 
port Division  of  the  Crane  Company.  The  sixtieth  an- 
niversary of  the  firm's  operation  was  fittingly  cele- 
brated by  the  consolidation  of  its  Chicago  manufac- 
turing facilities  into  a  modern  group  of  factory  build- 
ings at  Forty-first  Street  and  Kedzie  Avenue  in  Chi- 
cago. Here  on  a  160-acre  plot  of  ground  a  works 
layout  has  been  made  which  calls  for  the  construction 
of  forty-nine  buildings  with  a  total  floor  area  of  50 
acres.  At  present  twenty-seven  of  these  buildings,  with 
a  floor  area  of  25  acres  and  approximately  double  the 
floor  space  of  the  old  factories,  have  been  constructed. 
These  buildings  are  of  skeleton  steel  with  reinforced 
concrete  floors,  hard-burned  wire-cut  brick  facing  and 
concrete  tile  roofs.  The  standard  type  of  structure  is 
two  story  with  no  basement,  500  ft.  long  and  80  ft. 
wide,  with  a  40-ft.  court  between  the  buildings.  The 
investment  in  the  works,  including  land,  buildings,  ma- 
chinery and  equipment,  when  finished  as  originally  laid 
out  will  approximate  $10,000,000.  This  new  plant  of 
the  Crane  Company  will  produce  the  standard  line  of 
Crane  brass,  iron  and  steel  valves,  and  brass,  cast-iron, 
malleable-iron  and  steel  fittings  for  steam,  water,  gas 
and  oil  lines  and  will  have  one  large  department  devoted 
to  the  fabrication  of  power-plant  piping. 

The  general  scheme  on  which  the  Chicago  works  have 
been  laid  out  is  to  provide  an  uninterrupted  movement 
of  the  plant  product  from  the  time  raw  material  is  re- 
ceived until  the  finished  product  is  shipped.  The  same 
consideration  has  been  given  to  all  operations  which  are 
carried  on  in  the  different  departments. 

In  working  out  the  installation  details  for  the  op- 
eration of  motors  and  other  electrical  equipment  of 
this  immense  plant  on  purchased  energy,  special  consid- 


erations were  given  to  connections  with  the  central 
station  company's  service  lines  and  to  the  layout  of 
distribution  circuits  in  the  different  buildings  that 
would  be  most  flexible  with  the  necessary  changes 
resulting  from  future  growth.  The  plant  layout  has 
called  for  the  ultimate  installation  of  eight  building  sub- 
stations located  in  the  center  of  the  different  groups  of 
buildings.      At  present   six   of  these   substations   have 


FIG.    3 — LOCATION    OF   PLANT   SUBSTATIONS   AND   ARRANGEMENT 
OF  FEEDERS  AT  NEW  CHICAGO  WORKS  OF  CRANE  COMPANY 

been  installed  and  connected  to  the  distribution  system 
of  the  Commonwealth  Edison  Company  so  as  to  make 
available  three  sources  of  supply. 

Energy  Supply  and  Distribution 

Energy  is  supplied  for  power  and  lighting  by  the 
Commonwealth  Edison  Company  over  12,000-volt  lines 
and  purchased  by  the  Crane  Company  at  220-volts 
pressure.  One  direct  line  from  the  Quarry  Street  gen- 
erating station  and  one  line  from  the  Troy  Street  sub- 
station supply  the  Crane  Company  substation  D-2.  An- 
other feeder  from  Quarry  Street  station  loops  through 


FIG.   1 — HIGH-TENSION   SIDE  OF  TRANSFORMERS   IN   PLANT   SUB- 
STATION,    (E,)    CRANE   COMPANY'S    CHICAGO    WORKS 


FIG.     2 — LOW-TENSION     SIDE    OF    THE    TRANSFORMERS    IN     THE 
PLANT   SUBSTATION    SHOWN    IN   FIG.    1 
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SUBSTATION    MOTOR   BWITCHBOARD   BHOWING    A  THREE- 
POLS  CIRC1  U    BREAKER  FOR  BACH    MOTOR 


the  Electric  Steel  Company  and  Dickinson  Seed  Com- 
pany plants  and  connects  with  Crane  Company  substa- 
tion C-2.  Troy  Street  substation  is  supplied  with  en- 
ergy from  the  Fiske  Street  generating  station.  There 
is  also  a  tie  line  between  these  two  Crane  Company 
substations,  making  a  triplicate  source  of  energy  for 
each  as  well  as  for  the  substation  B-2  and  E-l, 
which  are  subsidiary  stations  of  C-2  and  D-2,  respec- 
tively. The  other  substations  will  be  similarly  supplied 
and  interconnected,  as  shown  in  Fig.  3.  All  high- 
tension  cables  on  the  property  are  carried  underground 
through  single  cement  ducts  laid  six  wide  and  four 
high  in  the  main  run  in  North  Street  and  South  Street. 
A  varying  smaller  number  of  ducts  of  the  same  material 
are  installed  in  the  branch  runs. 

In  determining  the  number  and  location  of  substa- 
tions it  was  considered  most  economical  to  locate  one 
station  in  the  center  of  each  group  of  buildings.  This 
arrangement  is  shown  in  the  plant  layout  Fig.  3,  one 
substation  being  between  buildings  B-3  and  B-4  to  serve 
the  "B"  buildings,  etc.  Owing  to  the  necessity  of  fre- 
quent changes  in  the  plan  of  the  buildings,  however, 
with  the  resultant  likelihood  of  a  substation  located  be- 
tween B-3  and  B-4  later  on  being  in  the  way  of  altered 
building  operations,  it  was  decided  to  install  substa- 
tions with  a  rating  sufficient  for  the  needs  of  existing 
buildings  only,  and  to  locate  them  between  the  buildings, 
to  insure  the  permanency  of  the  electrical  installation. 
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FIG.   5 — MOTOR   DRIVE   FOR    MUTIPLE   SPINDLE   DRILLS 


Bach  substation  is  composed  of  two  parts,  the  trans- 
former  room  and  a  switchboard  room.  The  former  is  a 
leparatC  building  erected  adjacent   to  the  main  building 

and  containing  the  Commonwealth  Edison  transformers 

and  incoming  oil  switches,  etc.  The  switchboard  room 
is  in  the  main  building  and  contains  the  power  switch- 
board on  one  side  and  the  lighting  switchboard  on  the 

other,  with  a  motor-generator  set  at  one  end. 

Substation  Protection  Against  Interruption 
ok  Service 

In  each  of  the  transformer  rooms  there  is  a  double 
bank  of  three  single-phase,  12,000/220-volt  trans- 
transformers  delta  connected,  with  the  "B"  phase 
grounded  at  the  middle  point.  Each  bank  is  connected 
to  a  separate  bus  on  the  back  of  the  switchboard,  these 
buses  being  in  turn  connected  in  parallel  under  normal 
conditions.  If  any  transformer  fails,  its  bank  can  be 
tripped  out  and  the  entire  load  immediately  thrown  on 
to  the  good  bank  from  the  switchboard  room  by  operat- 
ing an  oil  switch  which  segregates  the  two  buses.  This 
saves  the  time  of  the  operator  going  to  the  transformer 
room  to  disconnect  the  faulty  unit.  The  entire  substa- 
tion load  may  be  carried  on  the  one  bank  until  the  op- 
erator can  get  to  the  transformer  room,  cut  out  the 
faulty  unit,  and  then  operate  that  bank  open  delta. 

Additional  protection  against  the  possibility  of  any 
disturbance  within  the  plant  throwing  out  the  oil 
switches  on  all  three  supply  cables  is  provided  on  the 
Commonwealth  Edison  lines  in  the  form  of  a  modified 
Mertz-Price  reverse-energy  relay  system  for  overload 
and  line  protection,  which  operates  to  localize  the 
trouble.  By  this  arrangement  the  section  in  trouble  is 
dropped  out,  leaving  the  rest  of  the  circuits  operative. 

Sweitzer-Conrad  combination  fuses  and  disconnecting 
switches  are  used  in  all  the  transformer  buildings,  and 
are  completely  boxed  in  asbestos  cabinets.  On  the  in- 
side of  these  cabinets  a  cleat  with  a  groove  in  it  is 
fastened  to  the  middle  point  of  each  side.  When  it  is 
necessary  to  do  any  work  on  a  line  a  fiber  board  is 
slipped  into  the  groove  between  the  live  and  dead  switch 
poles,  and  a  jumper  is  connected  from  the  dead  pole  to 
the  ground  bus  for  the  protection  of  the  workmen.  All 
incoming  circuits  and  outgoing  lines  to  the  subsidiary 
stations  are  equipped  with  K-10  solenoid-operated  oil 
switches  controlled  from  the  switchboard  rooms. 

Motor  Protection  Against  Interruption  of  Service 

With  these  provisions  for  continuity  of  service  on  the 
supply  end,  it  was  necessary  to  use  every  safeguard  on 
the  production  or  motor  end  to  keep  the  machines  con- 
stantly running  ten  hours  a  day.  One  feature  which  has 
been  adopted  to  make  this  possible  under  normal  oper- 
ating conditions  is  the  omission  of  fuses  in  motor  cir- 
cuits, to  protect  every  motor  even  down  to  V2  hp.  with 
overload  and  no  voltage  release  provisions.  Fuses  could 
not  be  used  with  impunity,  since  a  time  loss  of  five  or 
ten  minutes,  which  would  be  required  to  replace  a  fuse, 
was  considered  of  such  importance  as  to  warrant  the 
increased  expenditure  to  eliminate  it.  An  individual 
conduit  has  been  run  from  every  motor,  regardless  of 
size,  back  to  the  power  switchboard  in  the  substation, 
where  a  circuit  breaker  is  mounted,  providing  the  over- 
load protection  usually  afforded  by  fuses  at  the  starting 
box. 

Included  in  this  system  of  protection  is  an  alarm  bell 
at  the  switchboard  which  rings  whenever  a  breaker  goes 
out.  A  red  light  at  the  top  of  each  panel  indicates  to 
the  operator  on  just  which  panel  to  look  for  the  open 
breaker.  Although  the  breakers  are  operated  fre- 
quently, the  substation  attendant  is  able  to  get  the  mo- 
tor back  on  the  line  with  very  little  time  loss.  This 
feature  in  the  operation  of  motor  drives  has  been  con- 
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sidered  sufficiently  important  to  justify  the  additional 
investment  in  the  original  installation. 

Owing  to  the  potential  to  ground  on  all  three  phases 
with  the  Edison  grounded  delta  system,  it  was  neces- 
sary to  protect  all  three  legs  of  the  three-phase  motor 
circuits.  The  standard  two-coil  circuit  breakers  used  on 
the  lighting  circuits  were  not  considered  suitable  and  a 
new  General  Electric  CG  three-coil  breaker  was  devel- 
oped to  serve  the  requirements.  The  main  supply  panels 
to  the  motor  circuits  are  equipped  with  General  Electric 
CP  circuit  breakers,  which  are  provided  with  a  shunt 
trip  attachment  on  each  leg,  whereby  if  one  leg  goes 
out  current  is  thrown  across  the  shunt  trips  of  the  other 
two  and  they  are  kicked  out  also,  preventing  any  possi- 
bility of  the  motors  operating  single  phase. 

The  busses  on  the  switchboard  are  mounted  on  a 
specially  designed  insulator  supplied  by  the  General  De- 
vices &  Fittings  Company.  The  very  heavy  surges, 
which  the  system  is  subject  to  due  to  the  large  crane 
motors  and  cupola  fan  load,  amounting  to  4000  amp.  and 
5000  amp.,  create  sudden  stresses  which  would  tend  to 
buckle  and  crack  the  ordinary  insulators  constructed 
with  a  hole  through  their  center.  The  special  insulator 
used  is  a  solid  piece  with  the  bus  support  clamped 
-around  the  outside  and  over  the  top  of  the  porcelain, 
thus  introducing  the  electrical  strain  as  a  distributed 
force  on  the  outside  instead  of  a  concentrated  stress 
from  the  center. 

These  insulators  were  also  used  for  mounting  the 
•current  collector  rails  of  all  cranes  for  the  reason  men- 
tioned and  because  of  their  mechanical  strength.  The 
trolley  rails  are  sectionalized  at  the  center  point  of  the 
crane  runways  by  an  air  gap,  so  that  in  case  of  any 
trouble  with  the  trolleys  only  half  of  the  runway  will  be 
tied  up.  The  10-ton  d.c.  magnet  crane  in  the  iron  receiv- 
ing room  is  driven  by  a  slip-ring  motor  and  hence  has 
two  trolley  rails,  both  of  which  are  mounted  on  the 
special  insulators. 

The  Direct  Current  System 

Direct  current  is  furnished  for  the  crane  magnets, 
•elevator  motors,  K-12  switches,  and  for  charging  the 
storage-battery  trucks,  by  250-volt  motor-generator  sets 
varying  in  size  from  50  kw.  to  150  kw.,  depending  on 
the  requirements  in  a  particular  building.  Each  direct- 
current  motor  circuit  is  protected  by  a  standard  General 
Electric  CP,  double  pole  breaker  mounted  on  the  light- 
ing switchboard.  The  motor-generator  sets  in  the  sev- 
eral substations  are  all  paralleled  by  a  tie-line  circuit 
equipped  with  no-voltage  coils  on  the  a.c.  breakers,  which 
trip  the  breakers  when  the  voltage  drops  below  200. 

The  direct-current  system  of  the  plant  includes  twelve 
electric  tractors  made  by  the  Crane  Company  for  its 
own  use  about  the  works.  These  are  equipped  with 
forty  Edison  storage-battery  cells  charged  three  cells  in 
series,  and  will  pull  from  6-ton  to  9-ton  loads.  They  are 
•driven  by  a  General  Electric  automobile  motor  mounted 
in  front  and  connected  to  the  Timken  bearing  rear  axle 
by  shaft  and  worm  gear.  Their  operating  range  is  25 
miles  on  a  charge.  A  standard  automobile  controller  is 
installed  under  the  driver's  seat.  These  tractors  will 
make  12  m.p.h.  when  pulling  a  3-ton  load. 

Conduit  System 

The  conduit  system  for  lighting  circuits  and  motor 
circuits  has  required  about  37  miles  of  pipe  in  the  pres- 
ent installation.  No  smaller  than  lMj-in.  conduit  is 
used  for  any  motor  lead,  and  these  numerous  motor  con- 
duits are  laid  on  one  another  in  steel  hangers  sus- 
pended from  the  ceiling.  The  lighting  conduits  are 
carried  largely  on  the  ceiling,  and  extensive  use  is  made 
of  Adapti  boxes  in  turning  corners  and  for  connecting 


fig.  6- 


-ELECTRIC   TRACTOR   USED   IN    CRANE   COMPANY'S    PLANT 
FOR    TRANSFERRING    MATERIAL 


with  branch  circuits.  The  conduit  for  power  circuits 
was  furnished  by  the  National  Metal  Molding  Company 
and  that  for  lighting  circuits  by  Western  Conduit  Com- 
pany. 

Numbering  of  Motors 

Each  motor  is  given  a  number,  as,  for  instance,  (D3-2 
F-350)  and  its  panel  on  the  switchboard  is  similarly 
marked.  This  number  has  a  definite  significance  to  the 
electrical  trouble  man,  for  when  that  motor  is  reported 
out  of  order  he  knows  that  it  is  in  building  D-3,  which 
is  in  the  third  building  in  the  fourth  row  (see  drawing), 
on  the  second  floor  and  motor  No.  350. 

The  present  transformer  installation  of  the  plant  is 
made  up  of  five  150-kva.  and  twenty-nine  200-kva.  units, 
totalling  6550  kva.  The  ultimate  rating  will  be  prob- 
ably three  times  this  amount.  There  are  557  motors  in- 
stalled ranging  from  V2  hp.  to  50  hp.,  and  having  a  to- 
tal rating  of  6137  hp.  The  average  rating  is  slightly 
more  than  11  hp.  All  of  the  electrical  equipment 
throughout  the  Crane  Company's  plant  is  of  General 
Electric  Company  manufacture,  which  has  been  adopted 
as  the  standard  by  the  Crane  Company.  The  electrical 
equipment  was  laid  out  and  its  installation  supervised 
by  H.  S.  Stewart,  chief  electrician  of  the  Crane  Com- 
pany. 


FIG.    7 — LARGE    TERMINAL    PULL    BOX    FOR    MOTOR    CIRCUITS    AT 
ONE   OF   THE   SUBSTATIONS 
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Establishing  the  Electric  Range   in  the  Far  West 

The  "  Cook-by- Wire"  Movement  Which  Is  Manifesting  Itself  Throughout  the  Pacific  Coast 

Country — A  Review  of  the  Range-Selling  Methods,  Rate  Schedules  and  Metering 

Practices  Used  with  Success  by  the  Principal  Western  Companies 


NO  commercial  problem  is  now  engaging  the  at- 
tention of  central  stations  west  of  the  Rockies  to 
the  degree  that  those  companies  are  at  present 
studying  the  opportunities  for  the  greater  sale  and  use 
of  electric  ranges.  There  was  a  light  but  general  sale 
of  these  appliances  along  the  Pacific  Coast  last  sum- 
mer, the  important  effect  of  which  was  to  impress  upon 
both  central  stations  and  the  public  the  practicability  of 
electric  cooking.  This  experience  has  served  to  whet 
the  appetite  of  all  concerned,  and  the  observant  visitor 
to  the  Coast  country  will  find  on  the  part  of  the  public 
there,  an  alert  interest  in  the  subject  of  electric  cook- 
ing, that  has  its  appropriate  counterpart  in  the  full  ap- 
preciation of  the  possibilities  of  the  electric-range  load 
held  by  the  executives  of  the  utility  companies  of  that 
great  section. 

Of  course,  those  companies  with  a  considerable  elec- 
tric-range load  already  developed  have  the  advantage 
and  are  launching  educational  campaigns  pointing  to 
the  success  of  "cooking  by  wire"  as  already  demon- 
strated. But  almost  every  company  in  the  Coast  region 
has  developed  some  working  plan  suited  to  its  own  ter- 
ritory, and  from  San  Diego  to  Seattle— from  the  Mexi- 
can border  to  the  Canadian  line — wherever  there  is 
central-station  service,  some  method  for  effectively  in- 
troducing electric  ranges  is  being  pushed  this  season. 

Consumers  are  learning  that  cooking  by  wire  is  not 


THE  EASY  WAY 


A  representative 
of  this  Company  will 
call  upon  you  within  the 
next  few  days  to  tell 
you  of  something  which 
we  have  to  offer.-  and 
which  you  really  need. 
LOOK  FOR  HTM.  May- 
be you  are  in  a  hurry, 
if  so  telephone. 


Southern  California  Edison  Co. 


THE   POST   CARD   THAT   PRECEDES   A   CALL  BY   THE   LOS   ANGELES 
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unreasonably  expensive;  that  the  shrinkage  of  roasted 
food  with  electric  cooking  is  far  less  than  when  the 
clumsy  combustion  of  fuel  is  the  source  of  heat,  and 
that  the  conveniences  in  electrical  temperature  control 
are  even  greater  than  has  been  claimed.  It  has  become 
evident,  too,  from  the  central-station  standpoint,  that 
with  proper  sales  methods  a  great  many  ranges  can  be 
put  on  the  lines,  and  that  these  mean  not  only  an  in- 
crease in  sales  of  energy,  but  also  probably  a  greater 
market  for  electric  service  in  the  home  and  in  the  shop. 

Electric  Cooking  as  a  Central-Station  Load 

The  Pacific  Coast  central  stations  have  manifested 
the  keenest  interest  in  attacking  the  problem  of  a  sat- 
isfactory plan  for  the  electrical  heating  of  water.  In 
the  following  paragraphs  some  of  the  modern  prac- 
tices in  this  respect  are  recounted.  The  report  of  the 
N.  E.  L.  A.  range  committee  has  been  carefully  studied 
.and  schemes  for  the  co-operation  of  central  station  with 
manufacturer  and  with  jobber  and  dealer  have  been 
thoughtfully  considered. 

In  the  course  of  these  broadly-planned  investigations 
on  the  subject  of  the  cooking  load,  the  average  figure 
for  the  annual  income  from  residence  lighting  load  on 
the  Pacific  Coast  has  been  found  to  be  $21,  and  where 
electric  cooking  is  in  use  it  has  been  shown  that  the 
average  residence  revenue  is  increased  to  about  $60  per 
annum.  Under  conditions  prevalent  in  the  Far  West, 
it  should  also  be  noted,  the  highest  cooking  peak  usually 
comes  on  between  11.30  a.  m.  and  1  p.  m.,  a  time  when  it 
fits  in  well  as  a  complement  of  the  sag  in  the  commer- 
cial load  curve. 

As  examples  of  the  impetus  of  the  new  movement,  it 
may  be  pointed  out  that  in  a  recent  four-month  period, 
the  Southern  California  Edison  Company  placed  more 
than  200  ranges  on  its  lines,  and  in  nine  months  the 
Great  Western  Power  Company  increased  its  revenue 
from  the  appliance  field  by  $16,300. 

Ranges  are  beginning  to  be  ordered  in  carload  lots, 
and  in  the  North,  one  central  station  has  well  figured 
that  it  would  be  worth  while  to  spend  $50,000  this  year 
in  advertising  and  such  general  educational  work  as 
would  aid  in  introducing  the  electric  range  throughout 
its  territory. 

In  short,  broadcast  throughout  the  entire  Coast  sec- 
tion, a  vigorous  movement  has  been  launched  to  take 
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advantage  of  conditions  favoring  the  introduction  of 
cooking  by  wire  on  a  large  scale. 

At  the  outset  of  the  electric-range  movement  the 
prevalent  idea  that  the  cost  of  cooking  by  wire  would 
be  excessive  was  the  greatest  obstacle  to  be  overcome, 
and  salesmen  required,  more  than  anything  else,  infor- 
mation about  range  prices  and  the  size  of  average 
monthly  bills.  But  as  the  range  has  come  into  more 
And  more  general  use  it  has  been  demonstrated  that 
•electricity  as  heat  is  worth  more  than  heat  of  other 
sort,  and  the  consumer  is  willing  to  pay  the  slight  ad- 
ditional cost.  Moreover,  it  has  been  possible  to  make 
a  rate  of  3  cents  or  even  less  per  kilowatt-hour  for 
electric  cooking  all  along  the  coast,  and  on  this  basis 
the  monthly  bills  are  not  more  than  the  family  in  mod- 
erate circumstances  can  well  afford  to  pay.  The  tables 
of  cost  of  electricity  for  cooking  for  families  of  various 
size,  which  were  compiled  and  published  in  the  report 
of  the  N.  E.  L.  A.  electric  range  committee,  have  been 
used  extensively  and  are  considered  as  fair  statements 
of  what  actually  occurs  in  practice  in  the  Coast  section. 

The  methods  of  metering  the  electricity  used  for  elec- 
tric cooking  vary  greatly.  Separate  meters  for  range 
and  lighting  circuits  are  often  installed,  particularly 
where  a  hot-water  heater  is  put  in  with  the  range. 
Some  companies  put  the  range  on  the  lighting-circuit 
meter  and  fix  a  block  rate  to  suit.  Such  rates  vary  from 
5x/2  to  8  cents  per  kilowatt-hour  for  the  first  20  to  45 
kw.-hr.  and  from  2  to  5  cents  per  kilowatt-hour  there- 
after. Many  companies  do  not  meter  the  consumption 
of  the  hot-water  heater,  charging  for  this  service  a 
monthly  flat  rate  of  about  $3.  It  is,  however,  almost 
always  stipulated  that  water  heater  and  range  are  both 
to  be  served  through  the  same  double-throw  switch  so 
that  both  cannot  be  operated  at  the  same  time.  Where 
the  water  heater  is  on  a  flat  rate  it  is  customary  to  keep 
the  current  turned  on  continually  except  when  the  range 
is  in  service.  Thus  the  boiler  is  well  heated  over  night 
and  if  properly  lagged  will  remain  hot  enough  through 
the  day  to  supply  the  demand  while  the  range  is  in  serv- 
ice and  the  water  heater  is  off. 

The  Water-Heating  Problem 

On  30-gal.  boilers  some  500-watt  heaters  have  been 
used,  but  these  have  generally  proved  less  satisfactory 
than  those  of  750-watt  rating;  in  fact,  the  latter  have 
been  put  in  where  some  of  the  500-watt  heaters  were 
taken  out  as  unsatisfactory.  A  few  heaters  of  1000- 
watt  rating  are  also  used  to  some  extent  on  30-gal.  boil- 
ers, notably  on  the  lines  of  the  Pacific  Light  &  Power 
Company  of  Portland.  In  some  instances  even  1500- 
watt  coils  have  been  put  on  40-gal.  boilers,  but  these 
larger  sizes  have  been  found  to  be  larger  than  neces- 
sary and  very  undesirable  by  reason  of  the  capacity  in 
local  transformers  which  any  considerable  number  in  a 
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given  district  would  make  necessary.  The  water  heat- 
ers admittedly  involve  the  greatest  problems  thus  far 
encountered,  and  as  a  result  of  the  experience  gained 
in  setting  a  satisfactory  cooking  rate,  the  tendency  is 
apparently  toward  a  flat  rate  for  a  low-capacity  heat- 
ing unit  connected  so  it  cannot  be  used  when  the  range 
is  in  service. 

It  has  been  pointed  out  that  at  the  very  outset  of  a 
program  for  introducing  electric  ranges  there  should  be 
established  a  fairly  high  minimum  monthly  service 
charge,  say  $1.50  to  $2  per  month.  If  the  first  ranges 
are  placed  on  this  basis  it  can  be  explained  to  the  con- 
sumer that  the  monthly  bill  should  be  expected  to  ex- 
ceed this  at  all  events,  if  the  range  is  to  be  used  effec- 
tively, and  under  such  circumstances  the  minimum 
charge  is  not  considered  likely  to  interfere  in  any  way 
with  the  sales. 

From  the  central-station  standpoint,  moreover,  it  is 
very  desirable  to  have  guaranteed  a  certain  income  on 
a  yearly  basis  and  at  the  same  time  to  discourage  dis- 
connecting the  range  during  the  winter.  It  is  inter- 
esting to  note  that  in  a  climate  as  cold  as  that  of  Spo- 
kane, Wash.,  where  the  Washington  Water  Power  Com- 
pany has  200  ranges  on  the  line,  this  year  only  five 
were  disconnected  for  the  winter.  One  Coast  company 
which  has  in  effect  a  50-cent  minimum  rate  would  now 
be  very  glad  if  a  higher  figure  had  been  established 
originally,  but  is  unwilling  to  interfere  with  the  rates 
on  which  the  sales  methods  are  now  based. 

The  campaign  plan  of  introducing  the  electric  range 
has  in  large  measure  given  way  to  the  policy  of  in- 
structing district  agents  in  range  selling  methods  and 
otherwise  depending  on  the  company's  own  local  forces 
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exclusively  for  getting  the  ranges  <>m  the  lystem.    in 
like  socket   appliances   that    have  slreadj    been   popu 
lerized,  the  range  requires  ipeeiaJ  aggressive,  educe 
tioneJ  methods  to  effect   Iti  sale,    The  element  of  the 
lu-y   coneidered   most    important   to   the  wide 
ead  and  permanent  use  of  the  range  li  tii<'  rendering 
of  proper  lervice  i>.\  the  equipment  after  tin-  rangi 
actually   Installed.     Nearly  all  central  stat urns  on  the 

end  an  expert  In  cooking  <>n  electric  rai 
(usually  called  :i  "home  economist")  to  call  on  the  pur- 
chaser  a    lew   days  alter  the    range   is    installed.      Such 
visits  have  come  to  be  considered   Indispensable  to  get 

ting  the  customer  away  from  gas-stove  habits  and  are 

continued  as  long  as  necessary  to  show  the  consumer 
how  to  use  the  range  most  etl'ectively  and  economically. 
Several  central  stations  have  been  selling  ranges  at 
cost  for  cash,  or  at  10  per  cent  advance  on  installments, 
Charging  only  time  and  material  lor  installation.  On 
this  basis  any  advance  in  price  due  to  the  nichrome-pat- 
ent  situation  or  the  revision  of  discounts  in  favor  of  the 
jobber  would  materially  affect  the  price  to  the  con- 
sumer and  thus  increase  the  difficulty  of  making  sales. 
Announcement  of  a  tentative  increase  that  would  in 
some  cases  amount  to  more  than  40  per  cent  in  the  scll- 


range  in  their  OWn  homes  and  point  out  that  no  sales- 
man can  attain  his  maximum  usefulness  as  a  bonafide 
booster  for  COOking  by  wire  until  he  actually  uses  a 
range  in   his  own   home  and  gains  first-hand  knowledge 

MO  t  of  the  range  -ales  are  made  directly  to  women, 
and  the  greater  percentage  of  ranges  sold  are  those 
with  neat  and  attractive  white  enamel  backing  and 
nickel  plated  trim.  So  important  is  this  element  of 
attractive  appearance  that  the  tendency  along  the  coast 
is  well  shown  by  the  policy  of  one  company  which  has 
gone  BO  far  as  to  rule  that  only  ranges  of  attractive  ap- 
pearance shall  be  used  for  demonstration. 

Lists  of  prospective  range  users  are  being  compiled 
effectively  by  sending  out  series  of  form  letters  to  se- 
lected lists  of  customers.  This  is  done  on  the  basis 
that  only  certain  of  the  residence  lighting  customers 
are  desirable  range  "prospects,"  and  the  sales  man- 
ager selects  this  list  to  which  is  sent  a  follow-up  series 
of  letters  conveying  information  calculated  to  arouse 
interest  in  cooking  by  wire.  With  these  is  sent  a  mail- 
ing card  asking  for  further  details,  which  the  consumer 
can  fill  out.  The  reports  of  the  salesman  canvassing 
this  list,  together  with  the  mailing  cards  that  come 
back,  are  then  used  to  get  up  a  classified  list  of  "pros- 
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ing  price  caused  the  protest  from  the  central  stations 
commented  upon  on  page  636  of  the  Electrical  World 
of  March  18,  and  since  that  time  definite  steps  have 
been  taken  by  the  central  stations  toward  securing  a 
readjustment  of  the  discounts. 

The  majority  of  range  sales  are  made  at  prices  be- 
tween $55  and  $80,  although  there  are  a  considerable 
number  in  the  South  which  are  sold  as  low  as  $35  ex- 
clusive of  wiring.  The  average  prices  in  the  North- 
west are  higher  and  many  $90  and  $95  ranges  have  been 
placed.  A  price  of  about  $100,  exclusive  of  wiring, 
seems  the  limit  beyond  which  few  sales  are  made. 

The  installation  cost  varies  very  greatly  according 
to  individual  conditions,  as  does  also  the  plan  under 
which  this  work  is  done.  In  the  small  -towns  where 
there  are  no  contractors  to  call  upon,  the  ranges  are 
installed  by  the  district  force  of  the  central  station,  but 
in  the  larger  cities  it  is  customary  to  distribute  this 
work  among  local  electrical  contractors.  Effort  has  been 
made  to  do  this  in  such  a  way  as  to  secure  the  active 
co-operation  of  the  contractor  in  developing  more  elec- 
tric-range business. 

Sales  managers    all    along  the  coast  employ  electric 


pects"  on  which  intensive  methods  are  used  and  from 
which  a  fair  percentage  of  sales  usually  result. 

It  is  particularly  notable  that  these  methods  are  pro- 
ducing results  in  the  face  of  keen  competition  with  gas. 
For  example,  nearly  all  the  220  ranges  sold  by  the  Port- 
land company  were  placed  in  territory  served  with  gas. 

The  Portland  company  recently  held  a  range  demon- 
stration every  day  for  a  week  in  one  of  the  local  de- 
partment stores.  Suitable  advance  publicity  was  given 
by  means  of  street  car,  newspaper  and  billboard  adver- 
tising, and  with  all  customers'  bills  were  mailed  range 
manufacturers'  pamphlets  and  local  literature. 

In  the  data  compiled  last  September  for  the  N.  E. 
L.  A.  range  committee  report  twenty-six  companies 
were  quoted  as  having  indicated  they  would  purchase  in 
1916  a  total  of  4975  ranges.  During  March  a  repre- 
sentative of  the  Electrical  World  visited  practically 
all  of  the  central  stations  on  the  Pacific  Coast  and  re- 
ported that  seven  of  the  Coast  companies  alone  have 
about  2000  electric  ranges  already  actually  in  service. 

Sales  managers  in  general  expressed  the  feeling  that 
the  estimate  made  last  September  for  the  1916  range 
business  will  actually  be  exceeded  during  the  year. 
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Can  the  Jobber's  Small  Order  Pay  Its  Way? 

By  Earl  E.  Whitehorne 

There  is  no  issue  which  confronts  the  electrical  industry  to-day  that  is  of  greater  interest  or 
importance  to  all  classes  than  the  jobber's  growing  problem  of  the  small  order.  Many  dealers, 
contractors  and  central-station  men  have  given  little  thought  to  it,  because  apparently  it  does 
not  vitally  concern  them.  Yet  it  does  concern  them.  It  concerns  them  closely,  because  the 
jobber  is  a  working  link  between  these  local  operators  and  their  sources  of  supply — an  economic 
factor  in  their  individual  enterprises — and  conditions  which  are  hurtful  to  the  jobber  are  in 
turn  inimical  to  their  own  interests.  And  so  the  fact  that  month  by  month  the  jobber  loses 
money  on  all  small  orders  is  a  matter  that  his  customer  should  think  about.  To  anyone  who 
has  not  looked  into  this,  the  figures  are  astounding,  for  they  show  that  practically  without 
exception  among  the  jobbers  of  this  country  from  one-third  to  two-thirds  of  the  orders  filled 
are  sold  at  actual  loss.     Some  way  must  be  discovered  to  avoid  it. 


THE  tables  which  accompany  this  article  present 
some  interesting  facts  which  have  been  gleaned 
by  the  analysis  of  all  the  business  done  within  a 
corresponding  period  by  two  large  jobbing  houses — one 
located  in  the  East,  the  other  in  the  Middle  West.  In 
the  compilation  of  the  data,  careful  records  have  been 
kept  of  every  order  received,  and  what  it  cost  for  the 
material  involved  and  just  what  charges  for  overhead 
expense  should  rightfully  be  reckoned  on  each  one,  and 
the  results  are  most  illuminating. 

The  Eastern  jobber  finds  that  on  53%  per  cent  of  all 
the  orders  that  he  fills  the  average  profit  figures  less 
than  60  cents,  while  the  average  operating  cost — in 
other  words,  the  proper  charge  for  overhead  against 
this  order — is  just  98  cents.  In  short,  he  actually  loses 
about  38  cents  each  time  he  ships  an  order  aggre- 
gating less  than  $5,  in  spite  of  the  fact  that  more  than 
one-half  his  orders  are  of  this  unprofitable  size.  Of 
course,  this  does  not  mean  one-half  the  value  of  his 
business,  but  it  does  mean  more  than  one-half  of  the 
actual  number  of  the  orders  that  are  handled. 

The  experience  of  the  Western  jobber  is  very  similar, 
for  though  his  percentage  of  large  orders  is  twice  as 
great  and  his  proportion  of  orders  amounting  to  less 
than  $5  is  much  less — that  is,  thirty-four  out  of  each 
100  orders  received — his  average  profit  on  such  orders 
is  but  68  cents  and  his  overhead  expense  on  each  one 
of  them  is  $1.13,  which  makes  his  loss  on  orders  of  this 
size  just  45  cents  each — even  more  than  that  of  the 
Eastern  jobber  already  mentioned. 

The  electrical  jobber,  therefore,  finds  himself  involved 
in  a  condition  which  is  penalizing  him  on  half  the  orders 
that  he  fills.  He  knows  that  every  order  totaling  less 
than  $5  will  not  pay  its  way,  and  yet  these  orders  must 
be  filled  and  all  the  loss  which  they  occasion  must  be 
recouped  from  other  business.  It  is  a  situation  that 
should  be  understood  by  every  one  of  his  customers. 
Why  is  it  so?    What  can  be  done? 

The  increase  in  the  number  of  small  orders  which 
the  modern  jobber  is  called  upon  to  fill  is  an  outgrowth 
of  the  better  service  which  is  being  rendered  to  the 
trade.  Whereas  a  few  years  ago  the  jobber's  salesman 
was  accustomed  to  call  upon  a  customer  perhaps  once  a 
month,  nowadays  in  many  cases  somebody's  salesman 
sees  that  customer  each  day  and  asks  for  business. 
Every  buyer  is  being  continually  solicited,  and  it  is  only 
human  that  he  should  fall  into  the  habit  of  dividing  his 
business,  and  ordering  materials  in  smaller  quantities 
as  he  may  need  them.  Along  with  this  have  also  come 
improved  facilities  for  delivery,  and  the  parcel  post  has 
proved  a  mighty  stimulus  to  buying  in  small  quantities. 
For  in  the  mind  of  the  local  buyer  the  parcel  post  pre- 
sents a  comparatively  cheap  and  a  most  convenient 
method  of  securing  goods. 

A  man  who  a  few  years  ago  would  have  hesitated  be- 
fore asking  the  jobber  to  make  an  express  shipment, 


will  now  telegraph  for  goods  that  will  not  cost  $1  and 
think  nothing  of  it.  He  sees  only  the  cost  of  transpor- 
tation. He  overlooks  the  jobber's  cost  of  handling  his 
$1  order  by  the  parcel  post,  and  yet  in  many  cases  it 
costs  the  jobber  more  to  ship  this  order  than  it  would 
to  send  a  larger  order  by  express,  because  the  postal 
parcel  he  must  deliver  to  the  post-office,  whereas  the 
express  company  will  send  its  wagon.  Moreover,  the 
convenience  of  the  parcel-post  delivery  has  worked  to 
the  discouragement  of  the  former  habit  of  ordering 
ahead  and  making  up  out  of  the  catalog  a  sufficient 
quantity  to  warrant  a  freight  shipment. 

In  other  words,  the  increasing  competition  of  good 
service  has  tremendously  augmented  the  jobber's  cost 
of  doing  business  by  inducing  this  great  multiplying  of 
small  orders  that  at  present  do  not  pay  their  way. 

The  development  of  these  new  influences  in  the  job- 
ber's business  and  their  extravagant  effects  have  been 
gradual.  Each  jobber  saw  the  trouble  coming,  and  the 
natural  and  proper  measure  of  broader  scales  of  dis- 
counts was  devised  to  offer  proper  compensation  to  the 
man  who  buys  in  quantities  that  offer  corresponding 
profit  to  the  man  who  sells.  Instead  of  just  two  dis- 
counts, one  for  standard  and  one  for  broken  packages, 
a  scale  of  five  discounts  was  introduced  on  varying 
quantities.  But  the  evolution  in  the  buying  habits  of 
the  trade  outsped  the  power  of  such  inducements,  until 
the  jobber  finds  himself  to-day  compelled  to  stand  a 
loss  on  every  other  order  that  he  fills  and  pay  it  back 
out  of  the  profits  of  the  next,  and  this  he  realizes  is 
economically  wrong  in  principle. 

We  know  that  the  department  store  habitually  sells 
certain  goods  at  less  than  cost,  for  advertising  pur- 
poses, and  pays  this  loss  by  other  goods  that  sell  at 
fancy  profits;  but  the  cases  are  not  parallel.  The  bar- 
gain goods  of  the  department  store  in  most  part  are 
goods  bought  for  bargain  sale  and  at  a  cost  far  less 
than  is  appreciated  by  the  purchaser.  The  customer 
comes  into  the  store  to  buy  and  there  is  brought  under 
the  influence  of  all  the  other  offerings  that  are  depended 
on  to  pay  the  profits ;  in  other  words,  to  pay  the  cost  of 
the  advertising-by-the-bargain.  The  bargain  price, 
moreover,  is  not  allowed  on  every  article  of  merchandise 
at  the  selection  of  the  customer,  as  is  the  case  where 
less-than-profitable  orders  are  required  of  the  jobber  of 
electrical  supplies.  That  is  just  about  what  it  amounts 
to,  for  though  the  cost  of  delivery  in  the  department 
store  may  steal  all  profits  from  the  sale  of  a  spool 
of  thread,  the  prices  in  this  store  are  calculated  on  the 
basis  of  such  a  retail  business.  But  the  jobber's  prices 
must  be  calculated  on  a  jobbing  basis,  and  as  yet  do 
not  adjust  themselves  to  this  new-come  condition  which 
approximates  long-distance  retail  sale  by  mail.  There- 
fore, the  argument  that  cites  the  department  store  bar- 
gain to  justify  the  conditions  that  now  beset  the  jobber 
is  ill  taken.    Small  orders  are  not  offered  by  the  jobber 
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i    .   lo     cannol  !>«•  charged  to  kd\  ei  1 1  Ing 
The    olutlon  that  first  nal urall  ■     it«ell 

t  h.-   jobber  to  charge  more   for   th<   i        all   undi  i 

u.it    in-  new   is  losing  money   <>n    ■   handling 
chai  t her  price,  enough  to  cover  cost  and 

proper  profit.  There  are  two  good  reasons  why  this 
cannol  be  done:  first,  the  jobber  does  n<>t  wanl  to  and, 
■  id.  the  customer  does  no1  want  him  to.  The  jobber 
cannol  afford  to  raise  the  price  <»n  such  small  orders  so 
high  thai  the  customer  Is  compelled  to  buy  in  larger 
quantities,  because  he  knows  thai  this  will  mean  the 
forcing  of  a  further  complication,  (n  the  shape  of  "one 

horse"    local   jobbing-dealers    in    each   city    who,    because 

of  tlif  high  price  of  small  orders  purchased  from  legiti- 
mate jobbers,  will  be  enabled  to  buy  in  standard  pack- 
age lots  and  sell  to  local  Contractors  and  dealers  at  a 
cut  price.  This  would  work  an  evil  both  to  contractors 
and  dealers,  for  it  would  cost  the  jobber  much  tfood 
business,  and  the  contractor  would  lose  the  benefit  of 
the  good  service  that  he  now  enjoys.  For  the  little 
jobbing  dealer  could  carry  but  a  limited  line  of  staples 
at  best,  and  without  responsibility,  experience  and  or- 
ganization, could  serve  but  poorly. 

Moreover,  the  fact  that  this  small-order  business  has 
developed  to  so  great  a  volume  is  an  evidence  that  it 
must  offer  some  substantial  benefit,  and  if  it  does  it 
cannot  be  condemned  off-hand.  So  if  the  trade  finds 
that  this  buying  in  small  quantities  is  advantageous, 
then  the  problem  should  be  not  how  to  prevent  it,  but 
how  to  so  control  it  that  it  will  not  cause  a  loss  to  every 
jobber.  Also,  the  jobber  knows  that  this  small-order 
business  is  not  an  unmixed  evil  even  as  it  stands,  be- 
cause it  tends  to  limit  the  demand  for  credit  from  the 
buyers  of  small  means.  The  bulk  of  every  jobber's 
bad-debt  loss  is  made  up  of  small-order  business,  sold 


to  men  to  whom  the  jobber  would  prefer  not  to  iell  In 
tandard  packages.    And  so  the  plot  thickens. 
There  may  be  cases  where  much  of  the  lost  tin-  jobber 
uff ere  on  small  order  business  i*  caused  in  pari    by 

excessive  system  detail  in  the  handling  of  the  order. 

opinion   differs  on   tins  point.     Some  jobbers  handle 

large  and  small  orders  by  the  same  routine.  Some  do 
not.       It     is    a    factor    worth    e;nh    man's    consideration. 

Cut  a  study  of  the  data  that   have  been  provided  by 

these  two  jobbers  seems  to  bring  out  one  fact  of  supreme 
importance  that  BUggests  the  direction  from  which  re- 
lief can  be  expected,  and  to  point,  the  way  in  which  the 
Industry  must  work  out  the  solution  to  the  problem. 

It  is  the  fact  that  even  as  the  order  less  than  $5  in 
size  is  now  sold  at  a  loss,  so  is  the  order  with  a  total 
over  $100.  In  other  words,  this  proves  that  as  the 
run  of  business  operates  in  the  jobbing  of  electrical 
supplies,  the  very  small  order  is  a  loss  because  of  the 
excessive  cost  of  handling  it,  and  the  very  large  order 
is  likewise  unprofitable  because  it  earns  so  big  a  dis- 
count that  it  will  not  carry  its  pro  rata  cost  of  over- 
head. Therefore,  clearly  it  is  the  intermediate  busi- 
ness— orders  ranging  between  $10  and  $100 — that  the 
jobber  wants.  It  is  the  $25  and  the  $50  order  that  is 
made  up  of  a  half  a  dozen  items  or  so,  all  sold  at  a  good 
price,  that  supports  the  institution  and  makes  possible 
the  service.  In  short,  though  the  $5  order  is  a  loss 
when  it  comes  in  alone,  if  the  customer  will  but  group 
together  five  or  ten  of  such  $5  orders  that  may  be 
handled  as  a  unit,  there  is  money  in  it  for  the  jobber 
and  his  customer  as  well.  That  is  the  point  that  has 
been  overlooked.  Men  have  forgotten  that  there  is  a 
"cost  of  overhead"  in  buying,  no  less  than  in  selling, 
and  in  receiving  goods  and  checking  bills,  no  less  than 
in  the  shipping  and  the  invoicing.     And  after  all,  this 


AN  ANALYSIS  OF  THE  COSTS  INCURRED  BY  TWO  ELECTRICAI 

One  of  these  jobbers  is  located  in  an  Eastern  city — the  other  is  in  business  in  the  Middle  West.  For  conveniens 
in  reference  the  figures  relating  to  the  two  firms  have  been  combined  in  a  single  table — the  figures  for  the  Easten 
jobber  being  presented  in  light-face  type,  while  those  for  the  Western  company  appear  in  boldface  or  black-lettei 
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matter  of  small  orders  is  a  burden  and  a  menace  to  the 
contractor  and  dealer  quite  as  much  as  to  the  jobber. 

The  economic  function  of  the  jobber  of  electrical  sup- 
plies is  a  double  one — to  carry  the  credit  risk  and  the 
detail  for  the  manufacturer,  and  to  conveniently  accu- 
mulate and  carry  the  stock  that  every  local  man  must 
have  at  hand  and  cannot  afford  to  buy  and  hold  him- 
self.   As  one  Southern  jobber  has  expressed  it: 

"Being  a  jobber,  I  advocate  among  my  customers  the 
policy  of  allowing  the  jobber  to  carry  the  stock.  I 
preach  to  the  customer  the  desirability  of  limiting  his 
own  stock  and  the  folly  of  indiscriminate  buying  and 
overloading  merely  to  save  a  slight  difference  in  price. 
He  should  be  educated  to  the  fact  that,  while  the 
jobber  wants  to  carry  the  stock  for  the  retailer,  and 
wants  to  render  him  certain  necessary  facilities  and 
conveniences,  these  facilities  and  conveniences  cost 
money  and  can  only  be  had  by  the  payment  of  a  proper 
charge  therefor.  Consequently,  I  think  the  jobber 
should  be  equally  zealous  in  advertising  truthfully  his 
cost  of  doing  business  so  that  the  purchasers  may  know 
that  if  they  are  not  willing  to  pay  for  the  jobber's 
services  he  cannot  exist,  and  therefore  they  cannot  have 
the  benefit  of  his  services." 

And  there  you  have  it.  Clearly  this  fast-growing 
practice  of  single  small-order  buying  is  a  simple  matter 
of  bad  habit  that  must  be  corrected.  In  the  gradual 
extension  of  the  service  offered  by  all  jobbers  to  the 
trade,  the  local  buyer  found  a  new  convenience,  a  new 
easy  way  to  buy  from  job  to  job,  and  though  the  prin- 
ciple is  excellent  the  habit  has  run  away  with  him,  until 
it  long  since  passed  the  danger  line,  and  the  seller  is 
obliged  to  give  too  much  in  overhead  expense  to  make 
it  profitable  to  either.  It  does  not  pay  the  contractor 
to  stop  and  send  a  telegram  and  write  a  letter  and 


receive  a  package  and  check  up  a  bill  and  charge  the 
item  through  his  books  and  pay  for  it,  when  all  that 
has  been  purchased  is  six  sockets — because  the  profit 
that  he  will  make  on  those  six  sockets  cannot  equal 
what  it  actually  has  cost  him  in  good  labor  to  buy  them. 
It  does  not  pay  the  jobber  to  sell  six  sockets,  if  he  must 
receive  a  telegram,  make  out  an  order  form  in  tripli- 
cate, send  copies  to  the  warehouse,  customer,  and  the 
salesman  in  the  territory,  collect  and  wrap  the  goods, 
make  out  the  shipping  label,  deliver  to  the  post-office, 
make  out  the  bill  and  mail  it — because  the  cost  of  doing 
all  this  work  is  more  than  the  small  profit  margin  on 
six  sockets.  And  there  you  are.  Small  orders  like  this 
are  unprofitable  to  both  the  buyer  and  the  seller,  and 
it  is  time  that  both  of  them  should  understand  it  and 
arrange  their  business  habits  to  overcome  it. 

As  the  Southern  jobber  puts  it :  "The  small  order  is 
welcome,  but  it  must  pay  its  way."  And  it  can  only  pay 
its  way  when  grouped  into  shipments  that  can  be 
economically  handled  both  by  the  seller  and  the  buyer. 
This  simple  fact  must  be  impressed  upon  his  customers 
by  every  jobber.  It  is  the  only  way  in  which  the  prob- 
lem will  be  solved.  For  the  secretary  of  the  National 
Supply  Jobbers'  Association  has  stated  that  in  1912  the 
average  of  less-than-$5  orders  handled  by  all  the  jobbers 
reporting  to  the  association  figured  47  per  cent,  but  that 
it  was  estimated  now  to  be  nearer  65  per  cent.  In  1912 
the  average  cost  of  selling  $1  worth  of  goods  in  these 
small  orders  was  68  cents,  yet  the  profit  margin  on 
these  sales  was  only  25  per  cent  to  30  per  cent.  In 
short,  it  all  cost  money  then,  and  to-day  the  costs  of 
doing  business  are  materially  increased.  Here  is  an 
economic  waste  that  neither  the  jobber  nor  his  cus- 
tomer should  suffer  to  continue,  and  the  industry  must 
educate  all  men  to  recognize  this  fact. 


HNG  HOUSES  IN  HANDLING  ORDERS  OF  VARIOUS  AMOUNTS 

es.  As  above  pointed  out,  this  form  of  presentation  has  been  adopted  for  convenience  of  reference  only,  and  not  for 
arison  of  values  or  costs,  since  the  conditions  under  which  the  two  businesses  are  operated  are  quite 
lilar. 
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Keeping  Down  the  Contractor's  " Overhead" 

The  Business  Methods  of  a  Minneapolis  Firm  Which  Has  Simplified  Its  Office  System,  Expense, 
and  Investment  to  a  Minimum — Purchasing  in  Quantities  at  Cash  Prices 


THE  problem  of  increasing  the  net  returns  of  a 
business  be  it  electrical  contracting  or  the  sell- 
ing of  merchandise — can  be  attacked,  obviously, 

in  one  of  two  ways:     (i)  By  increasing  the  volum< 
business  and  hence  the  gross  earnings;  and  (2)  by  re- 

ducing  expenses.  Sometimes  the  latter  plan  offers  the 
advantage  Of  immediate  practicability  in  cases  where 
it  is  not  possible  or  desirable  to  increase  the  gross 
amount  of  business  done.  And  among  all  the  items 
that  enter  into  the  expense  side  of  the  ledger,  none  will 
boar  watching  more  closely  than  the  matter  of  over- 
bead  expense. 

In  the  conduct  of  the  electrical  contractor's  business, 
particularly,  such  overhead  charges  well  merit  the  most 
careful  study  to  reduce  them  to  the  smallest  terms. 
Close  attention  to  the  reduction  of  expense  has  been 
an  important  factor  in  the  success  of  V.  S.  Beck  of  the 
Beck  Electrical  Construction  Company  of  Minneapolis, 
Minn.,  and  his  business  methods  bearing  on  this  matter 
of  "keeping  down  the  overhead"  have  some  interesting 
lessons  for  other  electrical  contractors  who  have  been 
confronted  by  similar  problems. 

Office  and  Shop  in  Downtown  Building 

A  central  location  for  shop,  storeroom  and  office  is 
a  great  asset  to  any  electrical  contractor,  but  the  ex- 
pense of  such  a  location  is  usually  prohibitive,  and  espe- 
cially is  this  true  in  the  case  of  small  firms.  Mr.  Beck 
solved  this  difficulty,  however,  by  renting  a  room  of 
about  350  sq.  ft.  floor  area  in  the  basement  of  one  of  the 
principal  office  buildings  in  the  heart  of  the  Minneapolis 
business  district,  and  at  the  same  time  engaging  an  office 
on  the  eleventh  floor  of  the  same  building.  Eight  pas- 
senger elevators  and  one  large  freight  elevator  connect 
office  and  shop.  The  freight  elevator,  communicating 
with  a  loading  platform  at  the  rear  of  the  building,  is 
capable  of  carrying  to  the  basement  store  as  much  as 
a  quarter  of  a  carload  of  pipe  at  one  load.  A  private 
telephone  system  between  the  shop  and  office  completes 
the  close  connection  of  the  two.  The  total  rental  is,- 
of  course,  only  a  fraction  of  what  equal  space  on  the 
ground  floor  in  the  same  district  would  cost. 

The  shop  and  stockroom  in  the  basement,  with  its  tile 
walls  and  steel  doors  and  sprinkler  system,  is  entirely 
fireproof.  It  is  equipped  with  a  work  bench  and  vise, 
and  shelves  and  bins  for  storing  materials  and  supplies, 
but  is  used  for  storing  only  the  left-overs  from  the 
bigger  jobs,  since  large-quantity  orders  are  stored  else- 
where outside  the  business  district  by  an  arrangement 
which  incurs  no  storage  expense,  as  will  be  explained  in 
a  later  paragraph. 

No  attendant  is  kept  in  the  basement  stockroom,  but 
when  any  workman  needs  to  get  in  to  this  room  for 
additional  material,  he  simply  comes  into  the  basement 
of  the  building  and  communicates  with  the  office  over 
the  private  telephone  which  is  mounted  just  outside 
the  stockroom  door.  The  office  attendant  can  then  oper- 
ate the  electric  lock  on  the  stockroom  door  from  a  push 
button  on  the  upper  floor.  Thus  admitted,  the  workman 
helps  himself  to  the  material  he  needs.  "I  have  my  office 
boy  keep  tab  on  the  stock,"  says  Mr.  Beck,  "but  there 
isn't  much  to  keep  track  of,  for  I  hold  the  quantity  of 
stock  down  by  supplying  the  small  jobs  from  this  stock 
and  just  bring  in  the  left-overs  and  returned  supplies 
from  the  big  jobs  to  this  storeroom.  I  suppose  I  never 
have  more  than  1500  ft.  of  conduit  in  this  central  stock- 


room   at   a  time,  and   the  wire   and   Other  supplies  will 

figure  up  proportionately.  I  aim  to  have  just  as  little 
money  invested  in  this  stock  as  possible,  and  probably 
have  not  more  than  $.'5,000  tied  up  in  the  whole  business 
at  any  one  time,  outside  of  accounts  collectible." 

The  office  force  consists  of  a  stenographer-bookkeeper 
and  an  office  boy,  at  an  expense  for  both  of  $1,000  a  year. 
The  double-entry  bookkeeping,  stock  and  cost  records 
systems  have  been  simplified  to  the  last  degree,  so  that 
the  operation  of  these  systems  does  not  require  a  great 
deal  of  time.  Mr.  Beck  does  all  his  own  estimating 
since,  he  declares,  his  experience  with  the  estimators 
he  has  employed  from  time  to  time  has  been  to  his 
financial  unhappiness  on  practically  every  contract. 

When  a  contractor  can  purchase  material  in  carload 
quantities  he  can  command  services  and  prices  otherwise 
not  obtainable.  Through  such  a  method  the  Beck  com- 
pany has  been  able  to  have  the  greater  part  of  its  mate- 
rial stored  by  the  jobbers  and  delivered  as  needed  to 
the  various  jobs.  This  not  only  cuts  down  the  storage 
space  required  and  hence  the  overhead,  but  also  con- 
tributes to  the  balance  sheet  the  10-per-cent-better  price 
which,  for  example,  prevails  on  the  carload  lot  of  pipe, 
as  compared  with  the  price  on  a  10,000-ft.  lot. 

As  soon  as  a  car  is  received  the  bill  of  lading  is  turned 
over  to  the  jobber  and  a  check  for  the  total,  less  the  cash 
discount,  is  sent  him  at  once.  The  material  is  then 
stored  in  the  jobber's  warehouse  and  is  covered  by  the 
jobber's  blanket  insurance.  If  collections  are  slow,  it  is 
possible  to  borrow  money  at  the  bank  at  6  per  cent  per 
annum  for  prompt  payment  for  the  order.  This  6  per 
cent  is,  of  course,  more  than  offset  by  the  10  per  cent 
"quantity"  discount  and  the  5  per  cent  cash  discount 
already  realized.  The  note  may  be  made  for  a  short 
period  and  taken  up  as  soon  as  outstanding  accounts  are 
paid,  so  that  in  cases  of  this  kind  the  resultant  has  been 
usually  only  about  1  per  cent  more  than  the  carload 
price.  No  discounts  for  cash  are  ever  lost,  and  this  in 
itself  means  a  considerable  amount  on  the  cost  of  mate- 
rial in  the  course  of  a  year.   . 

The  Contract  Is  Not  Always  to  the  Lowest  Bidder 

In  the  long  run  no  one  thing  contributes  more  to  the 
constructive  advertising  of  a  contractor  than  does  thor- 
oughly good  work.  This  has  been  a  permanent  aim  of 
the  Beck  company,  and  the  result  is  evidenced  by  the 
fact  that  during  a  recent  month  more  than  $5,000  in 
contracts  were  secured,  and  on  not  one  of  these  was  the 
Beck  company's  bid  the  lowest.  In  this  connection,  a 
clear  record  on  credit  has  also  aided  materially,  for  Mr. 
Beck  is  able  to  mail  with  his  bid  a  waive-of-lien-rights 
from  the  jobber  supplying  the  material.  This  is  fre- 
quently of  consequence  in  influencing  the  letting  of  the 
contract. 

A  large  part  of  the  work  done  is  bid  on  from  specifica- 
tions, but  as  much  as  possible  is  done  on  a  "time-and- 
material"  basis.  The  advantage  of  the  latter,  by  which 
the  customer  is  able  to  make  any  or  all  changes  desired 
without  being  charged  an  exhorbitant  rate  for  extras, 
is  pointed  out  to  the  prospective  customer.  As  a  result 
many  jobs  are  being  secured  on  this  basis,  which  also 
involves  less  overhead  expense. 

By  these  various  means  the  margin  between  cost  and 
contract  price  is  widened,  and  the  overhead  can  not  only 
be  maintained  at  a  low  figure,  but  by  proper  cost  records 
it  is  exactly  determinable  at  all  times. 
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Why  the  Large  Appliances  Need  Personal  Selling 

/acuum  Cleaners  and  Washing  Machines  Cannot  Be  Sold  by  Display  Alone — Timely  Hints  for 

Spring  Business  in  the  Electric  Shop 
By  W.  E.  Bayard 

A  PROMINENT  manufacturer  of  electric  suction 
sweepers  told  me  this  story  the  other  day.  He 
said:  "I  was  in  a  city  on  the  Coast  awhile  ago, 
n  an  electric  store — a  real  electric  store — where  they 
ire  doing  lots  of  business.     They  sell  our  cleaner,  and 

was  just  spending  the  day  there  to  keep  in  touch, 
rhe  women  came  rolling  up  in  automobiles  to  buy  a  flat- 
ron  or  a  toaster  or  a  flashlight,  or  to  give  an  order  for 
I  socket  to  be  renewed  or  the  wiring  fixed,  and  the  sales- 
nen  took  good  care  of  them  and  sold  them  things  they 
tad  not  come  for.  But  I  noticed  that  they  seemed  to 
ight  shy  of  the  vacuum  cleaner  and  the  washing 
nachine.  Not  one  of  the  salesmen  said,  'Don't  you  want 
o  look  at  this  new  washing  machine,  while  you  are 
iere?'  or  'Can't  I  show  you  this  vacuum  cleaner?  It's 
he  greatest  home  comfort  that  we  have.'  They  seemed 
o  be  afraid  because  these  are  high-priced  devices.  So 
hey  did  not  sell  any  of  them. 

"That  evening  at  dinner  at  the  hotel  the  manager 
tsked  me  if  I  wouldn't  make  some  criticisms  of  the  store 
md  what  I  saw  there.  So  I  told  him  what  I  had  seen, 
md  do  you  know  that  in  the  following  week  they  sold 
line  washing  machines  and  twenty-one  vacuum  cleaners, 
ust  by  talking  to  people  about  them." 

This  is  a  most  interesting  concrete  example  of  the 
>ower  of  salesmanship  and  the  need  for  the  education 
md  the  guidance  of  the  salesman  in  the  electric  store. 
'.t  is  standard  practice  for  an  outside  salesman  as  he 
joes  from  house  to  house  to  do  his  utmost  to  find  out 
vhat  the  prospect  actually  needs  in  the  way  of  elec- 
;rical  equipment,  and  to  sell  her  something  if  he  can. 
ifet  he  is  working  against  a  handicap.  He  cannot  carry 
ill  the  apparatus  with  him.  But  when  a  customer  comes 
;o  the  store,  there  is  the  entire  opportunity  at  hand, 
rhe  aim  of  every  salesman  should  be  to  let  no  man  or 
woman  escape  without  being  shown  at  least  one  ap- 
pliance, other  than  that  for  which  they  came.  It  is  a 
chance  to  spread  the  knowledge  and  appreciation  of 
modern  electric  service,  and  its  many  applications.  It 
is  a  chance  to  interest  the  visitor  in  something  else  and 
make  another  sale — if  not  right  then,  a  little  later. 


THE      TELLING      COMPARISON      AFFORDED      BY      TWO      ADJACENT 
WINDOWS  OF  THE  NEW  YORK  EDISON   COMPANY 

In  the  modern  department  stores  no  clerk  or  floor- 
man  ever  thinks  of  asking  any  customer  to  look  at  some- 
thing else,  or  to  purchase  anything  at  all.  Those  who 
visit  the  establishment  are  not  annoyed  by  being  impor- 
tuned to  buy.  Presumably  they  have  a  purpose  in  the 
visit  and  display  alone  is  depended  upon  for  inducing 
other  sales — how  successfully  we  well  know.  But  this 
is  a  department  store  and  not  a  small  shop,  and  what  is 
good  policy  in  one  is  suicide  in  the  other.  For  the  de- 
partment store  cannot  be  personal  in  its  appeal.  You 
buy  this  time  from  one  clerk,  and  the  next  time  from 
another,  and  if  each  salesman  that  you  spoke  to  tried 
to  sell  you  something  it  would  be  overpowering.  You 
would  never  come  again.  But  in  the  small  shop,  where 
you  go  in  search  for  one  specific  commodity — drugs, 
jewelry,  hardware  or  whatever  it  may  be — the  element 
of  personal  service  is  important  and  conspicuous.  You 
know  the  merchant  probably  both  by  sight  and  by  name. 
You  like  the  salesman  who  waits  upon  you  to  be  atten- 
tive, interested  and  eager  to  show  you  things  and  to 
explain  them.     What  is  good  service  in  the  department 


THE  CENTRAL  CLEANER  IN  THIS  WINDOW  STANDS  ON  A  REVOLV- 
ING PEDESTAL.  A  WINDOW  IN  THE  BAG  SHOWS  THE  WHIRL- 
ING  CONFETTI.      THE   ACTION    CATCHES   EVERY   EYE 


THE  NON-ELECTRICAL  MERCHANT  HAS  BEEN  QUICK  TO  SEIZE 
UPON  THE  DISPLAY  VALUE  OF  THE  ELECTRIC  CLEANER  AND 
FEATURES  A   LIVING  DEMONSTRATOR   IN    HIS  WINDOW 
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e  li  n«»t  good   tsrvics  In  the  -mall  shop  because  of 
the  difference  of  the  two  eeteblishmente. 

Ami  that    is  why  the  depart  mnit    itore  CftnnOl      <■■ 

fully  sell  vacuum  cleaners,  washing  machines  end  elec 
trie  ranges.    The  sale  of  these  large  devices  involves 
not  only  the  expenditure  <>f  considerable  money,  more 

than  $")  or  so,  it  necessitates  a  change  Of  halnt  in  the 
home.  For  such  appliances  must  introduce  new  funda- 
mental methods  of  doing  the  household  work,  and  before 

a  man  or  woman  will  take  a  >tep  of  this  kind  the  BitUS 
tion  must  he  fully  explained,  they  must  lie  confident 
both  that  they  want  an  electric  cleaner  in  their  home 
and  that  this  cleaner  is  the  one  that  they  should  buy. 
This  kind  of  selling:  is  not  done  in  the  department  store; 
it  can  and  should  be  done  continually  in  the  electric 
shop.  For  when  a  person  is  spending  from  $40  to  $100 
it  is  a  matter  worth  his  serious  attention.  He  wants  to 
know  how  the  device  is  made  and  why  that  way.  He 
wants  to  know  its  good  points  and  the  purpose  of  them. 
And  just  as  the  automobile  salesman  knows  the  full, 
long  story  of  the  gears  and  cylinders,  and  upholstery 
ami  all  the  rest  that  go  to  make  the  modern  motor  car, 


the  man  who  sells  a  vacuum  cleaner  or  a  washing  ma 
(In ue  must  know  the  principles  of  sweeping  and  o 
u.i  hing,  ami  how  and  why  the  cleaner  or  the  washe 
that  he  offers  is  the  best.  Not  much  explanation  i 
required  in  the  selling  of  an  electric  tlatiron  or  i 
toaster  or  a  heat  pad,  hut  the  bigger  apparatus  mus 
he  sold  by  proper  presentation  of  its  merits. 

It  should  he  a  rule  in  the  electric  store  that,  in  s< 
far  as  possible,  every  man  and  woman  who  comes  in  oi 
any  mission  whatsoever  should  be  shown  some  one  ap 
pliance  that  the  salesman  thinks  that  he  or  she  wouh 
be  interested  in.  And  because  the  cleaner  and  thi 
washer  and  the  range  require  more  effort  in  the  sell 
ing,  just  so  much  more  pains  should  be  taken  to  promote 
their  popularity.  For  one  range,  one  washer  or  on« 
cleaner  will  do  more  to  actually  electrify  the  habits  oi 
a  household  than  many  small  appliances  that  do  noi 
bring  such  vital  benefits  and  influence. 

And  do  not  fail  to  talk  to  men  about  these  things 
Full  50  per  cent  of  all  the  ranges  and  the  washing 
machines  are  sold  to  men,  and  very  nearly  as  large  ; 
proportion  of  electric  suction  sweepers. 
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The  Electric  Cafeteria  at  Sacramento,  Cal. 

Management  of  Restaurant  Serving  700  Meals  per  Day  Finds  Cooking  with  Electricity  More 

Economical  than  with  Gas  or  Oil  Distillate 


AT  Sacramento,  Cal.,  a  new  cafeteria  serving  20,000 
meals  per  month  uses  electricity  for  every  pos- 
sible process  in  preparing  the  food  served 
to  its  customers.  Vegetables  are  peeled  and  meat  is 
chopped  by  motor  power;  a  wide  variety  of  dishes  are 
cooked  in  electric  ovens ;  the  food  is  kept  warm  by  electric 
heat,  awaiting  the  customer's  selection,  and,  finally,  the 
dishes  are  washed  by  electricity.  Electric  cooking  was 
installed  in  the  Quaker  Cafeteria  by  the  sales  staff  of 
the  Great  Western  Power  Company  in  competition  with 
both  gas  and  distillate  or  stove  oil.  The  electrical  en- 
ergy consumed  by  the  Quaker  Cafeteria  averages  0.623 
kw.-hr.  per  meal,  and  costs  1.21  cents  per  person  served. 
An  actual  saving  of  $90  per  month  in  the  restaurant's 
meat  bill  effected  through  the  lessened  shrinkage  of  the 
meats  when  cooked  by  electric  heat,  as  compared  with 
oil  or  gas  fuel,  was  one  of  the  factors  leading  to  the 
installation  of  the  electrical  equipment. 

The  new  Quaker  Cafeteria  occupies  a  one-story  build- 
ing, 80  ft.  by  80  ft.  in  ground  plan,  built  especially  for 
its  present  purpose.  The  structure  is  provided  with  a 
sprinkling  system  on  the  roof  for  cooling  the  interior 
in  the  summer,  and  has  also  an  elaborate  heating  and 
ventilating  system. 

The  dining  room  measures  60  ft.  by  80  ft.,  and  has  a 
seating  capacity  of  250.  The  serving  counter,  which 
extends  along  the  rear  wall,  is  45  ft.  in  length,  and 
includes  the  steam  table,  16  ft.  long.  This  steam  table, 
which  is  lagged  with  2-in.  magnesium  blocks,  contains 
180  gal.  of  water,  which  is  maintained  at  boiling  tem- 
perature by  six  Simplex  circulating  water  heaters,  rep- 
resenting a  total  load  of  8.75  kw.  The  heaters  are  to 
be  provided  with  a  time  switch  to  keep  them  off  the 
peak  load. 

For  breakfast  the  portable  equipment  used  on  the 
counter  includes  an  egg  boiler,  an  egg  poacher,  a  toaster, 
an  18-in.  by  18-in.  grid  for  frying  bacon  and  eggs,  an 
18-in.  by  18-in.  grid  for  hot  cakes,  and  two  4-in.  waffle 
irons. 

In  the  kitchen  the  Hughes  bake  oven  used  exclusively 
for  pastries,  handles  the  following  material  per  week: 


500  pies;  sixty  three-layer  cakes;  105  pans  hot  bread; 
fifteen  pans  short  cake;  forty-five  loaves  nut  bread;  250 
cup  custards;  600  baked  apples;  250  apple  dumplings; 
thirty-five  puddings.  The  baker  also  has  a  Hughes  range 
for  heating  milk  and  making  frostings,  and  a  Simplex 
12-in.  kettle  for  frying  doughnuts. 

For  the  meats,  another  smaller  bake  oven  is  pro- 
vided. This  oven  turns  out  each  week:  280  lb.  rib  roast; 
60  lb.  lamb;  40  lb.  pork;  210  lb.  stew;  100  lb.  hash;  50 
lb.  bacon;  30  lb.  ham;  50  lb.  hamburger;  15  lb.  meat 
loaf;  90  lb.  turkey;  75  lb.  chicken;  50  lb.  duck;  450  lb. 
fish ;  800  lb.  roast  potatoes ;  100  lb.  beans ;  100  lb.  maca- 
roni. 

For  frying  and  for  keeping  the  food  warm  after  it  is 
taken  out  of  the  main  oven,  there  is  provided  a  sixteen- 
hole  Hughes  range  having  six  12-in.  4-kw.  open-type 
elements,  six  9-in.  2000-watt  elements,  four  9-in.  1500- 
watt  elements,  and  four  18-in.  by  18-in.  three-heat  grids. 
On  account  of  the  great  weight  of  the  kettles  and  pans 
used,  and  the  severe  usage  to  which  the  range  is  sub- 
jected, it  was  found  necessary  to  cover  the  heating 
elements  with  cast-iron  grids.  These  grids  are  slotted 
to  obtain  both  radiated  and  convected  heat. 

The  warming  closet  for  the  dishes,  which  measures 
4  ft.  by  2  ft.  by  5V2  ft.,  is  heated  by  two  1100-watt  units. 
For  cleansing  the  china  dishes  there  is  an  automatic 
dish-washer  operated  by  a  ^-hp.  motor.  The  potato 
peeler  and  the  food  chopper  are  both  operated  by  a  1-hp. 


Range    '.  53.0  kw. 

Pastry  oven  10.5  kw. 

Meat  oven 6.5  kw. 

Small  pastry  range 5.0  kw. 

Prying  kettle  2.0  kw. 

Two  waffle  irons  2.0  kw. 

Toaster    3.5  kw. 

Egg   boiler    2.5  kw. 

Egg  poacher    2.0  kw. 

Two  griddles 70  kw. 

Warming   oven    2.2  kw. 

Water  heaters  on  steam  table 8.75  kw. 

Motors    4.5  kw. 

Sign  and  outside  lamps 2.5  kw. 

Inside  lamps 4.0  kw. 


96.20  kw. 


19.75  kw. 
115.95  kw. 
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otor,  and  the  2-ton  refrigerating  machine  is  driven 

'  a  3-hp.  motor. 

The  total  electrical  equipment  in  the  cafeteria  aggre- 

ites  a  load  of  about  116  kw.,  as  shown  in  the  table  on 

tge  932. 

The  maximum  demand  of  the  cooking  equipment  is 

»out  55  kw.,  with  a  load  factor  of  30  per  cent,  based 

i  730  hours  per  month. 


The  revenue  from  the  cooking  equipment  averages 
about  $190  per  month.  The  monthly  revenue,  including 
that  from  motors,  steam  table  and  lamps,  is  about  $300 
per  month. 

A  fireproof  vault  was  built  in  the  basement  of  the 
building  in  which  two  50-kw.  transformers  have  been 
installed  in  order  that  the  voltage  drop  might  be  as 
small  as  possible. 
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SWITCH    BOX    Willi    HINGED  COVER-     ONE  OF  THE   PRIVATE  LINKS   ACROSS    THE    FARM — THE    MOTOR   THAT    MIEKS    Forty    COWfl 


Electricity  on  a  Massachusetts  Farm 

Electric  Motors  Now  Do  Much  of  the  Work  of  the  Hired  Man 

on  Estate  Near  Greenfield— Use  of  Electric 

Milking  Machine 

A  large  number  of  farm  customers  are  supplied  with 
electric  service  by  the  Greenfield  (Mass.)  Electric  Light 
&  Power  Company,  operating  in  the  Connecticut  Valley. 
One  of  the  most  representative  of  these  farms  is  that  of 
Edward  P.  Swan,  about  a  mile  from  Greenfield,  on  which 
a  diversified  and  flexible  service  is  illustrated.  Energy 
is  supplied  by  a  2300-volt,  single-phase  line  feeding  a 
group  of  farms  in  the  vicinity  through  an  independent 
transformer,  which  in  turn  supplies  a  three-wire,  220- 
volt  secondary  service  carried  to  a  distributing  board 
in  a  shed.  As  the  owner's  foreman  occupies  these  prem- 
ises, a  separate  lighting  meter  is  provided  for  his  por- 
tion of  the  residence,  another  meter  for  the  circuits 
lighting  the  various  barns,  sheds,  etc.,  and  a  third 
meter  for  recording  the  energy  utilized  in  motor  appli- 
cations on  the  farm.  The  total  energy  consumption 
averages  about  200  kw.-hr.  per  month  this  year. 

From  the  transformer,  rated  at  7.5  kw.,  the  secondary 
leads  are  brought  to  the  meter  board,  which  is  8  ft.  long 
and  2.25  ft.  wide,  painted  with  asphaltum  and  equipped 
with  inclosed  fuses  and  a  main  switch,  with  horizontal 


leads  or  buses  from  which  the  meter  taps  are  taken. 
The  power  leads  are  carried  away  from  the  meter  ter- 
minals in  1-in.  conduit  with  various  junction-box  con- 
nections, at  which  taps  are  made  for  branches  as  needed, 
the  conduit  being  grounded  in  salted  earth.  Each 
switch  and  fuse  box  is  of  metal  and  is  provided  with  a 
hinged  cover  that  falls  closed  by  gravity  unless  held 
open,  with  inclosed  fuses  and  with  square-nut  terminals 
on  the  service  side  of  the  switch  to  facilitate  attaching 
the  portable  leads  which  carry  power  to  the  motor. 

On  the  farm  a  7.5-hp.,  single-phase  Century  motor  is 
employed  in  sawing  wood,  cutting  ensilage,  etc.  This 
is  mounted  on  a  wood  platform  30  in.  square  and  2 
in.  thick,  attached  to  two  6-in.  by  6-in.  wooden  skids  with 
chamfered  ends,  the  skids  being  easily  hauled  about  on 
the  premises  by  attaching  a  horse  and  a  rope  to  a  3-in. 
by  6-in.  cross-piece.  The  motor  is  shown  belted  to  a 
24-in.  circular  saw  mounted  on  a  1.5-in.  steel  shaft  and 
equipped  with  a  flywheel  2  in.  thick  and  24  in.  in  diam- 
eter. A  rubber  belt  and  a  5-in.  by  5-in.  pulley  are  used 
with  the  motor,  which  runs  1750  r.p.m.  From  the 
center  of  the  motor  shaft  to  the  center  of  the  saw  shaft 
the  distance  is  15  ft.  6  in.  Energy  is  supplied  to  the 
motor  at  a  switch  box  on  the  shed  wall  through  a  flexi- 
ble cable  shown  in  the  halftone.  The  motor  also  drives 
a  No.  11  "Blizzard"  ensilage  cutter  when  required. 


THE   FARM    TRANSFORMER   AT   THE  ROADSIDE — A   7.5-HP.   MOTOR  THAT  SAWS  THE  WINTER  FIREWOOD  AND  CUTS  ENSILAGE — MOTOR- 

DRrVEN  PUMP  SUPPLYING  WATER  FOR  THE  PICKLING  TANKS 
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Other  power  applications  include  a  2-hp.  motor-driven 
milking  equipment  built  by  D.  H.  Burrell  &  Company, 
Little  Falls,  N.  Y.,  and  a  Vi-hp.  pump  used  in  filling 
cucumber  vats  with  water.  The  milker  equipment  is 
mounted  in  a  recess  in  the  barn  wall  4  ft.  long,  30  in. 
deep  and  3  ft.  wide.  About  forty  cows  are  kept,  and 
one  man  milks  four  cows  every  fifteen  minutes,  com- 
pared with  a  milking  time  of  approximately  ten  minutes 
per  cow  by  hand.  One  man  does  the  entire  milking 
with  the  motor-driven  equipment.     The  milker  operates 


at  1800  r.p.m.     Four  additional  men  would  be  required 
without  the  electrically  driven  milking  equipment. 

Another  illustration  shows  the  motor-driven  pump 
for  the  cucumber-vat  service,  the  motor  being  a  220- 
volt  General  Electric  outfit  supplied  with  energy  from 
a  switch  box  as  shown,  via  a  private  pole  line.  The 
pump  has  a  suction  lift  of  about  4  ft.  from  a  brook 
near  at  hand  and  forces  the  water  against  a  head  of 
12  ft.  into  three  pickling  tanks  having  a  capacity  of 
400,000  pickles  each. 


The  Value  of  Electric  Signs  to  a  Town 

How  the  Salina  Light,  Power  &  Gas  Company  Conducted  Its  Campaign  for  the  Distinctive 

Displays  and  Animated  Signs  that  Have  Made  This  Little  City 

a  "Bright  Spot"  on  the  Map  of  Kansas 

By  B.  E.  Jack 

New-Business  Manager 


ONE  year  ago  a  traveler  coming  into  Salina,  Kan., 
at  night  would  have  noticed  little  unusual  about 
the  place.  In  general  appearance,  it  was  a  typi- 
cal town  of  Kansas  and  the  Central  West. 

But  it  took  only  twelve  months  to  transform  the  com- 
monplace Salina  of  the  past  into  the  brilliant  little  city 
of  the  present,  without  making  any  great  change  in  its 
population.  Nowadays,  a  traveler  entering  the  town  at 
night  recognizes  at  once  that  here  is  a  really  "live," 
prosperous,  progressive  little  community,  despite  the 
fact  that  only  a  few  years  ago  it  was  a  struggling  little 
settlement  just  emerging  from  the  wilderness.  And  the 
twelve-month  change  in  appearance  is  due  to  Salina's 
attractive  electric  signs. 

To  be  sure,  we  had  a  few  signs  before  April  1,  1915, 
when  the  campaign  was  started,  but  those  early  signs 
were  mostly  of  the  small  box  transparency  type.  With 
only  two  or  three  exceptions,  all  of  these  early  displays 
have  been  displaced  with  larger  and  better  signs  of  the 
electric-lighted  letter  and  animated  type.  Where  the  cus- 
tomer has  been  limited  to  a  small  sign,  great  care  has 
been  taken  to  have  it  "classy"  and  distinctive.    As  more 


central-station  commercial  men  and  sign  manufacturers 
realize  that  a  sign  can  be  small  and  comparatively  inex- 
pensive to  operate,  and  yet  possess  great  advertising 
value  through  its  uniqueness,  they  will  begin  to  sell 
numbers  of  such  signs,  and  these  sales  will  in  turn 
create  a  demand  for  larger  displays.  "Better  have  no 
sign  at  all  than  a  poor  one"  has  been  the  motto  at 
Salina,  and  it  has  been  the  means  of  converting  many 
of  the  merchants  from  the  use  of  inferior  signs  to  large 
animated  ones. 

The  sign  campaign  in  Salina  has  been  carried  on  by 
the  new-business  department  along  the  general  lines 
employed  in  other  Doherty  properties,  but  without  the 
assistance  of  any  special  men  or  any  large  amount  of 
newspaper  advertising.  While  we  in  Salina  believe  in 
newspaper  advertising  to  a  certain  degree,  we  feel  sure 
that  the  most  effective  way  to  advertise  the  value  of 
an  electric  sign  to  a  merchant  is  to  sell  one  to  his  com- 
petitor, thereby  arousing  his  business  pride.  We  also 
talk  to  the  "prospect"  along  the  line  of  civic  pride. 
This  element  of  pride  often  amounts  to  more  than  all 
other  mediums  of  advertising,  combined.     It  will  make 
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EVEN  THE  LOCAL   MILL  IS  A  PROSPECTIVE  SIGN  CUSTOMER 

him  want  an  electric  sign  and  a  better  one  than  his 
neighbors.  When  we  started  our  campaign  a  year  ago 
Salina  had  only  six  creditable  signs.  They  were  oper- 
ated by  a  drug  store,  a  5  and  10  cent  store,  a  theater,  a 
hotel,  a  dry  goods  store,  and  a  cigar  manufacturer. 
We  now  have  forty-six  (not  counting  box  signs),  repre- 
senting almost  every  class  of  business  in  town,  and  all 
of  these  displays  are  well-made,  first-class,  electric- 
letter  signs,  included  among  which  are  some  of  the  larg- 
est and  most  unique  flashing  signs  in  the  State. 

The  six  signs  we  started  with  were  pretty  well  dis- 
tributed over  the  business  district,  which  consists  of 
four  blocks.  After  an  introductory  series  of  circular 
letters  and  newspaper  advertising  along  the  lines  men- 
tioned, we  selected  the  newest  block  as  a  starting  base, 
pointing  out  to  these  merchants  the  fact  that,  since  their 
end  of  the  business  district  was  the  newest  and  the  fur- 
thest from  the  hotels  and  the  routes  of  the  traveling 
public,  they  should  avail  themselves  of  every  oppor- 
tunity to  bring  their  end  of  the  business  section  into 
more  prominence  by  assuming  a  more  prosperous  and 
attractive  appearance.  We  induced  them  to  paint  their 
fronts,  enter  into  window-dressing  contests,  increase 
their  window  illumination,  etc.,  which  all  helped  in  the 
sale  of  electric  signs. 

Our  first  and  most  intensive  efforts  were  spent  on 
the  two  merchants  who  had  the  largest  stores  and  who 
could  afford  the  largest  signs.  We  could  have  sold  a 
few  small  signs  before  we  sold  these  two,  but  we  wished 
to  set  a  high  standard.  We  pointed  out  the  fact  to 
these  two  that  since  their  stores  were  the  largest  in  the 
neighborhood,  good  signs  would  mean  much  more  to 
them  than  to  the  smaller  merchants,  and  that  consider- 
ing the  fact  that  they  were  better  known  through  their 
newspaper,  circular-letter  and  billboard  advertising, 
they  should  have  "landmark"  displays  in  size  and  in 
general  appearance  in  keeping  with  the  importance  of 
their  stores  and  the  impression  they  wished  their  stores 
to  make  upon  the  public.  After  these  two  signs  were 
sold,  we  found  it  much  easier  to  interest  their  competi- 
tors in  the  same  block,  and  we  also  found  that  the  latter 
could  then  be  more  easily  interested  in  good  signs.  We 
made  these  merchants  see  that  they  owed  it  to  their 
own  businesses  and  to  their  end  of  the  town  to  install 
signs  that  would  do  both  credit. 

In  this  manner  we  were  able  to  install  ten  good  signs 
in  this  block,  most  of  these  displacing  small  box  signs 
or  painted  board  signs.  Among  the  number  were  three 
large  animated  displays. 

By  the  time  we  had  installed  our  last  sign  in  the 
first  block,   merchants  began   to  notice   a  change   in 


things.  People  <>n  the  streets  <>f  evenings  began  to  favor 
the  better  lighted  section.  Soon  the  merchants  in  the 
next  block  began  to  talk  among  themselves  as  to  what 
should  ("•  done. 

W '<•  at  once  began  to  point  out  to  them  how  they  were 
losing  prestige  BJ  individual  merchants  and  as  a  section 
of  the  business  district,  and  that  it  was  "up  to  them" 
to  make  their  fronts  and  their  block  as  attractive  as 
the  other.  As  with  the  others,  we  began  in  the  largest 
stores  first  BO  as  to  set  a  high  standard.  We  accord- 
ingly sold  twelve  signs  in  this  block,  and  these  averaged 
up  to  a  better  standard  than  those  in  the  other  blocks. 
During  this  time,  a  few  more  were  sold  in  the  first 
block.  This  gave  us  two  blocks  that  were  far  ahead  of 
the  remaining  two  in  electric  displays,  and  the  differ- 
ence was  so  great  that  we  were  able  to  enlist  some  of 
the  most  influential  merchants  in  the  dark  blocks  in  a 
regular  campaign  to  make  their  part  of  the  business 
district  more  attractive  than  the  other. 

The  agitation  back  and  forth  caused  a  great  deal  of 
interest  in  electric  advertising,  its  value  to  the  mer- 
chant and  to  the  town,  and  the  comparative  value  of 
different  signs — all  of  which  added  fuel  to  the  campaign. 

Every  time  a  new  sign  was  sold  we  helped  the  news- 
papers prepare  a  "story"  about  the  new  sign  in  particu- 
lar. From  time  to  time,  also,  the  papers  gave  us  valua- 
ble publicity  in  their  news  columns  in  accounts  telling 
of  the  campaign  and  giving  the  merchants  credit  for 
their  efforts  to  make  Salina  the  best  lighted  city  in 
Kansas — an  achievement  we  think  now  realized! 

At  the  present  time  we  are  selling  an  average  of  four 
signs  a  month,  and  our  merchants  now  appreciate  the 
value  of  electric  advertising  to  themselves  as  well  as 
to  the  town.  Salina  is  being  advertised  everywhere  as  a 
result  of  its  electric  signs.  Every  traveling  man  and 
visitor  has  a  good  word  for  our  beautifully  lighted 
streets  and  stores.  Of  course,  all  this  required  work, 
and  hard  work,  but  it  was  well  worth  the  effort.  It 
would  be  well  worth  it  to  any  town. 

I  often  hear  the  question  asked,  "But  how  are  you 
going  to  sell  electric  signs  of  any  size  worth  while  in  a 
small  town?"  This  attitude  of  doubt  sometimes  as- 
sumed by  central-station  commercial  men  explains  just 
why  signs  are  not  often  sold  in  such  places,  and  is  in- 
deed often  the  only  serious  obstacle  to  securing  this 
business.  The  electric-sign  load,  let  it  be  remembered, 
is  the  most  profitable  business  a  central  station  can  get, 
figuring  revenue  against  load  connected,  and  this  sign 
business  is  just  as  easily  secured  in  towns  of  from  5000 
to  15,000  as  it  is  in  the  cities. 


P  •  r . 
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A  GROUP  OF  SIGNS  ON  A  SALINA  BUSINESS  CORNER — WITH  THE 
EVER-PRESENT  ELECTRIC  FLAG  AT  THE  LEFT 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Hauling  Garbage  with  Electric  Trucks  at 

New  York  City 

The  New  York  City  street  cleaning  department  now 
has  in  operation  two  5-ton  electric  trucks  for  hauling 
garbage,  in  addition  to  its  fleet  of  gasoline-electric  trac- 


HANDLING    NEW    YORK    CITY'S    REFUSE    WITH    ELECTRIC-TRUCK 
TRACTORS  AND  DUMP-BODIES 

tors  used  in  similar  service.  The  General  Vehicle  trac- 
tor illustrated  herewith  is  equipped  with  a  steel  body 
which  holds  8.5  cu.  yd.  of  material.  This  dumping  body 
is  used  to  discharge  loads  of  rubbish  into  river  scows 
which  provide  for  its  removal.  The  New  York  street 
cleaning  department  has  also  purchased  two  2-ton  plat- 
form trucks  for  general  utility  service. 

Such  a  tractor  as  that  illustrated  can  be  uncoupled 
from  its  trailer  if  desired,  and  another  load  substituted. 


Open  Windows,  Flying  Curtains  and  Electric 

Light — A  Show  Window  Reminder  for 

Household  Safety  at  Cleveland 

Coincident  with  the  "clean-up  campaign"  which  is 
being  conducted  in  the  city  of  Cleveland,  Ohio,  in  the 
interest  of  fire  prevention  and  safety,  the  Cleveland 
Electric  Illuminating  Company  prepared  an  interesting 
window  display  to  set  forth  the  safety  advantages  of 
electric  lighting  in  the  home.  The  window  was  fitted 
up  with  a  closet  or  wardrobe,  at  the  side  of  which  was 
an  open  window.  An  electric  fan  hidden  just  outside  the 
window  simulated  March  breezes  and  blew  the  curtains 
back  over  the  light,  which,  of  course,  was  readily  dis- 
tinguished from  a  gas  jet  in  the  minds  of  those  who 
saw  the  display. 

The  door  of  the  closet  or  wardrobe  was  also  fitted 
with  an  electric  switch,  which  operated  the  lamp  within 
when  the  door  was  opened.  A  placard  called  attention 
to  the  safety  of  this  automatic  closet  switch  compared 
with  the  use  of  matches  when  searching  for  clothing  or 
other  objects  in  a  dark  closet. 


The  Meter  Reader  as  an  Electric-Range 
Salesman 

The  Smith's  Falls  Electric  Power  Company  of  Smith's 
Falls,  Ont.,  has  enlisted  its  meter  readers  as  "scouts"  to 
discover  prospective  users  of  electric  ranges,  during 
the  electric-cooking  campaign  which  the  company  is  now 
pushing  energetically.  The  meter  men  have  been  fur- 
nished with  all  necessary  data  on  electric-range  opera- 
tion and  costs,  and  are  allowed  a  small  commission  on 
each  sale  made.  This  plan,  according  to  George  B. 
Frost,  manager  of  the  company,  has  resulted  in  bringing 
much  new  electric-cooking  load  onto  the  company's 
lines. 

Since  the  electric  company  has  no  display  room  in  the 
business  section  of  the  city,  an  arrangement  has  been 
made  with  a  leading  hardware  firm  on  one  of  the  main 
thoroughfares  of  the  city,  by  which  one  of  the  hard- 
ware dealer's  large  windows  is  now  regularly  used  for 
the  display  of  electric  ranges  and  other  cooking  ap- 
pliances. 


Topeka  Contractors   Co-operate  in  Joint  Ex- 
hibits of  Fixtures  and  Household 
Appliances 

With  the  co-operation  of  local  electrical  contractors 
and  dealers  the  Topeka  (Kan.)  Edison  Company, 
through  Robert  Burns  Basham,  its  general  contract 
agent,  recently  staged  a  highly  successful  electrical  ex- 
hibit in  a  city  which  had  never  before  supported  an 
electrical  show  of  any  kind. 

Seven  electrical  contractors  and  the  Edison  company 
joined  hands  and  engaged  about  one-half  of  the  entire 
booth  space  at  the  manufacturers'  and  retailers'  ex- 
position early  in  the  year,  and  constructed  the  electrical 
arcade  shown  in  the  accompanying  photograph. 

Definite  booth  space  was  not  allotted  to  each  con- 
tractor, but  instead  the  area  was  divided  up  into  ex- 
hibits of  different  classes  of  appliances,  thus  forming 


TOPEKA'S   FIRST   ELECTRIC   SHOW — A   GLIMPSE  OF   SOME   OF   THE 
CLASSIFIED  JOINT  EXHIBITS  BY  ELECTRICAL  CONTRACTORS 

In  this  contractors'  co-operative  exhibit  at  Topeka  separate 
booths  were  not  allotted  to  each  dealer,  but  the  exhibit  space  was 
divided  up  into  displays  of  different  classes  of  appliances,  including 
a  vacuum-cleaner  section,  an  electric-range  section,  etc. 
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■  vacuum  cleaner  section,  an  electric  range  lection,  etc . 
with    amplee  ot  each  dealer*!  articlee.    The  contra* 
placed  great  on  their  fixture  diiplay,  the  main 

■  i  being  ti>  attracl  the  attention  of  oon-uaeri  of 
electric   service.     Another  principal   attraction   vu  • 

;.  round  table  with  shelvee  built  up  In  conical  fash- 
[on  and  loaded  with  all  manner  of  table  appliances.  The 
table  revolved  continuously  and  attracted  ■  greal  deal 

Of   attention.      Some   :'>(), 000   copies   of   special    literature 

bearing  the  names  of  the  seven  contractors  co  operating 

in    the    displa.\     and    describing    the    fixtures    and    appli- 
ances exhibited  were  distributed  during  the  show. 


Familiarizing   the   School    Girl  with 
Electrical  Appliances 

How  the   Domestic    Science    Department   of    Washington   Irving 

Hi^h  School,  New  York   City,  Is  Instructing  Girl 

Students  in  Electric  Cooking 

That  the  girls  who  are  being  trained  to  be  the  house- 
wives of  to-morrow  will  have  a  clear  knowledge  and 
understanding  of  the  various  and  important  uses  of 
electricity  in  the  modern  household,  the  domestic  sci- 
ence department  of  the  Washington  Irving  High  School, 
Irving  Place,  Sixteenth  and  Seventeenth  Streets,  New 


A  DEMONSTRATION  OF  COOKING  ON  AN  ELECTRIC  CHAFING  DISH, 

DOMESTIC    SCIENCE    DEPARTMENT,    WASHINGTON    IRVING 

HIGH  SCHOOL,  NEW  YORK  CITY 

York  City,  maintains  a  thorough  course  in  electric 
household  appliances.  The  school  itself  is  declared  to 
be  the  largest  and  most  completely  equipped  girls'  high 
school  in  the  world.  Eight  hundred  young  women  are 
enrolled  in  the  domestic  science  department,  of  which 
Miss  Florence  Willard  is  the  head.  Included  in  the 
elaborate  equipment  of  electrical  appliances  which  were 
installed  under  the  supervision  of  the  heating  bureau 
of  the  New  York  Edison  Company  are  more  than 
twenty  electric  flatirons,  electrical  percolators,  chafing 
dishes,  tea  kettles,  toasters  and  grills. 

Among  some  women  there  has  existed  a  strange  and 
unfounded  fear  of  things  electrical.  They  actually 
shrank  from  touching  anything  electrical  for  fear  of 
a  shock.  It  has  been  the  plan  of  Dr.  Edward  C  Zabris- 
kie,  principal  of  the  Washington  Irving  High  School, 
through  this  course  in  the  domestic  uses  of  electricity, 
to  dispel  forever  in  the  minds  of  the  girls  and  young 
women  such  incorrect  and  ridiculous  notions  and  to 
teach  them  that  electricity  is  their  friend  and  servant 
in  the  household. 


Wiring  for  Conditions  of  Moisture  and  Freezing 

in  a  Concrete  Cold-Storage  Warehouse 

i:y  K.  c.  Taylor 

The  Hilton  Milling  >.v  Warehouse  Company  at  Hilton, 

N.  v..  has  completed  a  new  concrete  cold-storage  ware 

house    in    which    electricity    is    used    for    operating    the 

necessary   pumps,  compressors  and  elevators  and   for 

lighting  the  plant  throughout. 

Since  the  moisture  in  the  cold  rooms  would  he  alter- 
nately frozen  and  melted  on  the  outside  and  inside  of 
the  conduit,  run  exposed,  as  this  was,  all  precautions 
were  taken  to  protect  the  conduit  from  rust  and  the 
wire   from    deterioration    and    possible   short-circuiting 


■  Nut 

( -alvanized  Iron  Conduit 
-Porcelain  Socket,  Waterproof 
nt  Reflector  for  100-Watt  Lamp 

H-—  - - 9'6'~ ~»| 

PROVISION    FOR    DRAINING    CONDUIT    TO    OUTLET    BOX 

by  accumulations  of  water  in  the  conduit.  To  eliminate 
as  far  as  possible  any  failure  of  the  lighting  system,  it 
was  specified  that: 

1.  All  conduit  and  fittings  must  be  of  galvanized  or 
sherardized  iron. 

2.  Long-base,  porcelain,  weatherproof  sockets  should 
be  used.  The  No.  208  Freeman  socket  was  selected  for 
all  the  cold  rooms. 

3.  All  conduits  should  drain  to  the  outlet  or  junction 
boxes,  which  should  be  drained  by  installing  the  box 
covers  in  a  reversed  position  with  washers  placed  be- 
tween cover  and  box  to  provide  space  for  drainage. 

4.  All  wire  used  in  the  cold  rooms  should  be  single- 
conductor,  double  braid,  and  should  be  coated  with  shel- 
lac by  a  dipping  process. 

5.  All  joints  should  be  shellacked. 

The  accompanying  diagram  shows  the  method  of  sup- 
porting the  outlet  boxes  and  reflectors,  and  the  material 
used. 

Pilot  lamps  were  placed  over  the  doors  to  the  cold 
rooms  to  indicate  whether  or  not  the  lamps  inside  were 
burning,  and  to  eliminate  the  possibility  of  lamps  being 
carelessly  left  "on." 

At  the  points  marked  S  on  the  plans  rotary  snap 
•switches  were  placed.  The  switch  used  for  this  pur- 
pose was  Type  QKB  manufactured  by  the  Crouse  Hinds 
Company,  a  design  which  proved  to  be  easily  drained 
and  one  in  which  the  switch  itself  is  well  protected  from 
mechanical  injury. 

Holophane  D'Olier  porcelain  enamel-finish  steel  re- 
flectors were  used  throughout  the  building. 
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The  Showcase  as  a  Part  of  the  Application 

Counter 

The  manager  of  a  utility  company  in  Michigan  has 
removed  a  section  of  the  marble  application  counter  in 
the  company's  general  office  and  has  placed  in  the  posi- 
tion formerly  occupied  by  the  solid  counter  a  glass  show- 
case of  the  so-called  "silent-salesman"  type.  This  show- 
case is  kept  stocked  with  appliances  so  that  the  attend- 
ants taking  applications  from  new  customers  over  the 
counter  can  at  the  same  time  point  out  the  advantages 
of  the  devices. 


Flag  Lighting  with  Projectors  at  Peoria,  111. 

By  L.  B.  Van  Nuys 

It  has  always  been  the  custom  at  Peoria,  111.,  to  keep 
a  flag  flying  on  the  dome  of  the  county  courthouse. 
Last  fall  the  local  Association  of  Commerce  conducted 
a  civic  and  industrial  parade,  and  at  that  time  the 
local  Electric  Club,  as  its  part  in  the  celebration,  in- 
stalled ten  500-watt  flood-lighting  projectors  to  illumi- 
nate the  parade.  At  the  close  of  the  parade  two  of  the 
projectors  were  directed  upon  flags  on  the  top  of  the 
courthouse. 

This  installation  so  pleased  the  county  officials  that 
it  was  decided  to  make  the  installation  permanent,  and 
accordingly  two  projectors  were  mounted  on  corners  of 
the  main  structure  of  the  courthouse  and  their  beams 
were  directed  at  the  flag  on  the  dome.  The  projectors 
are  placed  on  the  corners  of  the  roof  diametrically  op- 
posite each  other,  and  the  beams  are  so  directed  that  the 
flag  is  in  the  illuminated  field  regardless  of  which  way 
the  wind  is  blowing. 


Some  Practical  Advantages  of  Motor  Drive  in 
the  Woodworking  Shop 

The  firm  of  J.  Charles  Teepe,  Inc.,  New  York  City, 
one  of  the  oldest  manufacturers  of  high-grade  wooden 
ware  in  the  city,  one  year  ago  installed  electric  motors 
to  drive  the  forty  types  of  machines  in  its  shop.  The 
equipment  consists  of  twenty-seven  motors,  aggregating 
117  hp.  The  average  consumption  for  a  period  of 
twelve  months  has  been  2600  kw.-hr.  per  month,  the  in- 
stallation of  electric  drive  having  resulted  in  a  reduc- 
tion in  power  costs  of  approximately  30  per  cent. 

In  several  cases  where  clear  floor  space  around  the 
woodworking  machine  was  desirable,  the  driving  motor 
for  that  machine  is  located  on  the  ceiling  of  the  next 
floor  below.  In  all  cases  where  the  motor  does  not  re- 
quire a  starting  compensator  the  control  switch  is  in- 
stalled on  the  machine  itself  in  a  position  most  conve- 
nient for  the  operator.  This  arrangement  eliminates  de- 
lay in  starting  and  stopping  the  motor  and  also  saves 
energy,  owing  to  the  ease  with  which  the  operator  may 
stop  the  motor  when  he  leaves  the  machine. 

As  clearly  shown  in  one  of  the  illustrations,  the  start- 
ing compensators  are,  wherever  possible,  grouped  on 
the  support  columns  of  the  building.  This  arrangement 
is  also  a  space  saver  and  is  employed  wherever  the  dis- 
tance from  the  machine  is  small  enough  to  place  a  con- 
trol within  a  reasonable  distance. 

L.  J.  Veeman,  treasurer  of  the  company,  recently 
wrote  to  the  United  Electric  Light  &  Power  Company 
which  furnishes  the  service,  a  letter  of  appreciation  con- 
taining many  points  of  interest  to  woodworkers.  In 
speaking  of  the  advantages  obtained  from  the  use 
of  the  new  equipment,  Mr.  Veeman  covers  the  following 
points : 

"One-third  more  lumber  is  being  rip-sawed  with  mo- 
tor drive  than  was  possible  with  shafting  drive. 


INTERIOR    OF    WOOD-WORKING    SHOP,    SHOWING    STARTING    COM- 
PENSATORS   GROUPED    ON    COLUMNS 

"The  quality  of  the  work  has  been  improved,  due  to 
the  more  constant  speed  of  the  tools. 

"The  usual  'kick'  experienced  in  jointer  operation  has 
been  eliminated. 

"The  work  on  the  variety  molders  has  been  improved 
and  a  higher  production  rate  attained. 

"The  cost  system  of  the  shop  has  been  made  much 
more  accurate  by  the  possibility  of  measuring  the  load 
on  each  machine.  When  a  new  routing  of  material  was 
adopted,  in  order  to  secure  more  efficient  handling,  the 
motor-driven  machines  were  moved  with  minimum  ex- 
pense. In  a  shop  of  this  kind  where  shavings,  dust  and 
sawdust  abound,  the  squirrel-cage  induction  motors 
have  proved  an  excellent  investment,  for  they  cannot 
possibly  be  harmed  by  any  of  these  materials,  and  more- 
over, they  are  not  in  themselves  a  source  of  fire  danger. 

"Floor  space  has  been  increased  considerably.  Less 
artificial  light  is  required.    The  cost  of  repairs  is  less." 

"We  have  found,"  adds  the  author  of  the  letter,  "that 
when  the  demands  of  the  business  require  machines  to 
be  speeded  up,  or  to  handle  extra  heavy  work,  satisfac- 
tory operation  is  maintained  by  the  overload  capacity  of 
the  electric  motor  as  contrasted  with  the  difficulty  of 
securing  any  such  extra  power  from  belted  shafting. 
Also,  the  ability  of  any  or  all  departments  to  work  over- 
time without  depending  upon  a  central  engine  room  has 
materially  lessened  the  overtime  cost  for  power." 


WITH  THE  INSTALLATION  OF  MOTOR  DRIVE  IN  THIS  SHOP  IT  WAS 

POSSIBLE    TO    ADOPT    A    NEW    AND    MORE   EFFICIENT 

ROUTING  OF  MATERIAL  THROUGH  THE  PLANT 
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i  in    LEGENDS  ON  Tins  SIGN  ARE  VISIBLE  <>M.Y  UNDER  CERTAIN 
COLORS  OF  ILLUMINATION 

Color-Changing  Signboard  with  Disappearing 

Legends 

Utilizing  the  principle  of  the  changing  visibility  of 
paints  of  various  hues  under  lights  of  different  colors, 
the  Merchants'  Heat  &  Light  Company,  Indianapolis, 
Ind.,  has  erected  a  novel  signboard  on  a  plot  where  there 
will  be  erected  a  large  new  apartment  house  which  is  to 
use  the  company's  service.  Under  an  amber-colored 
light  the  sign  presents  the  daylight  view  shown  in  the 
illustration.  With  the  sky  lighted  by  red  lamps  and 
the  grass  under  green  light,  the  letters  on  the  sign 
disappear  and  the  buildings  appear  in  a  rosy  sunset.  A 
blue  light,  on  the  other  hand,  causes  the  letters  in  the 
sky  portion  to  appear  as  if  painted  in  black  and  those 
on  the  grass  to  appear  a  delicate  silver  gray. 


Co-operating   with  the   Merchant  on  the 
Business  Street 

The  Southern  Idaho  Water  Power  Company's  local 
office  and  substation  at  Blackfoot,  Idaho,  are  situated 
two  blocks  away  from  the  main  business  district  of  the 
city.  Since  there  are  comparatively  few  passers-by  on 
the  street  on  which  the  plant  is  located,  an  arrangement 
has  been  made  to  co-operate  in  appliance  sales  with  one 
of  the  local  stores  which  handles  small  electrical  ap^ 
pliances. 

The  accompanying  picture  shows  the  novel  window 
display  arranged  in  this  shop  for  St.  Patrick's  Day.  An 
electric  range  was  placed  in  the  middle  of  the  window 


OB  I  square  Of  green  and  white  linoleum,  and  in  front  of 
the  range  were  set   the  vegetable  cooker  (removed  from 

the  range),  u  electric  toaster,  ■  percolator,  en  iron  and 

a  heating  pad.  On  and  about  the  range  were  arranged 
various  aluminum  cooking  utensils  handled  by  the  store. 
Large  "shamrocks"  were  cut  from  green  cardboard, 
their  edges  were  gilded,  and  on  the  face  of  each  was 
printed  a  brief  description  of  some  part  of  the  stove  or 
some  utensil.  These  shamrocks  were  fastened  face  out- 
ward to  the  inside  of  the  window,  and  from  the  stem  of 
each  was  carried  a  green  ribbon  to  the  part  of  the  stove 
or  the  utensil  described. 


An  "Active  Room"  Rate  for  the  Rural  Cus- 
tomers of  the  Milwaukee  Electric  Company 

The  Milwaukee  (Wis.)  Electric  Railway  &  Light 
Company  has  recently  introduced  a  "rural-rate"  schedule 
under  which  a  monthly  charge  of  $2  is  made  for  four  or 
less  "active"  rooms,  plus  40  cents  per  month  for  each 
active  room  in  excess  of  the  first  four.  This  room  charge 
includes  energy  equivalent  to  7  kw.-hr.  per  active  room 
per  month,  while  a  charge  of  2  cents  per  kilowatt-hour 
is  made  for  the  excess.  This  rate  applies  to  all  require- 
ments of  the  farm,  including  motors  up  to  3  hp. 


Electric  Cooking  in  a  Large  State  Institution 

Following  several  years'  successful  experience  with 
electric  cooking  on  a  smaller  Simplex  range  in  its  new 
psychopathic  department,  the  board  of  management  of 
the  Southern  Indiana  Hospital  for  the  Insane  at  Evans- 
ville  determined  upon  similar  equipment  for  the  general 
kitchen  of  the  institution.  The  huge  range  thereupon 
installed,  which  meets  the  cooking  requirements  of  sev- 
eral hundred  patients,  measures,  as  shown  in  the  illus- 
tration herewith,  6  ft.  wide  by  12  ft.  long.  Being 
accessible  from  all  sides,  the  range  has  a  total  working 
length  of  36  ft.  The  three  ovens  on  each  side  measure 
each  24  in.  by  27  in.  by  16  in.  high,  and  each  oven  has 
a  capacity  for  roasting  twenty-four  chickens  or  80  lb. 
of  meat.  The  top  of  the  oven  is  also  surmounted  by 
seven  frying  griddles,  each  18  in.  by  24  in.  in  area.  The 
range  is  also  supplemented  by  a  five-shelf  electric  oven, 
shown  at  the  right  in  the  accompanying  illustration. 

After  several  years'  experience  with  electric  cooking, 
the  officers  of  the  Indiana  institution  express  themselves 
as  well  pleased  with  the  performance  of  the  electric 
range.  The  electric  range  illustrated  consumes  about 
200  kw.-hr.  per  day,  which  is  equivalent  to  about  Vi 
kw.-hr.  per  day  per  person. 


A   MAIN-STREET   SHOW   WINDOW  "BORROWED"   TO   DEMONSTRATE 
THE  ELECTRIC   RANGE   AT   BLACKFOOT,    IDAHO 


THIS    33-KW.   RANGE   IN   THE   HOSPITAL   AT   EVANSVILLE,    IND., 
DOES  THE  COOKING  FOR  800  PERSONS 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


A  Convenient  Method  for  Replacing  Series 

Incandescent  Street  Lamps 

By  H.  W.  Watt 

Engineer   Electrical   Distribution   Westchester   Lighting   Company, 
Mount  Vernon,  N.  Y. 

Where  series  incandescent  street  lamps  are  installed 
at  the  end  of  long  outriggers,  attached  to  unstepped 
iron  posts,  it  is  customary  to  replace  burned-out  and 
broken  lamps  from  a  tower  wagon  or  with  a  stepladder. 
The  first  method  is  quite  satisfactory  where  there  are 
hundreds  of  such  posts  in  service.  It  frequently  hap- 
pens, however,  that  a  lighting  company  has  only  a  few 
of  such  posts  to  maintain,  and  these  are  often  located 
several  miles  from  the  shop.  In  such  cases  the  cost  of 
operating  a  tower  wagon  is  prohibitive,  and  the  use  of 
a  ladder  is  awkward  and  introduces  an  element  of  dan- 
ger. By  means  of  the  device  shown  in  the  accompanying 
illustrations  the  night  inspector  can  quickly  and  easily 
replace  a  lamp  from  the  ground. 

The  construction  of  the  apparatus  is  shown  in  detail 
in  Fig.  2.  A  pair  of  tongs  is  fitted  with  semi-circular 
clasps  that  close  around  the  lamp  base,  holding  it  rigid 
and  allowing  no  lateral  motion.  These  clasps  press 
against  the  top  of  the  base  rim  when  the  lamp  is  being 
removed.  In  returning  the  lamp  to  the  receptacle  a  lug 
on  each  jaw  fits  under  the  rim  and  forces  the  lamp  into 
place.     About   3/4-in.  play  between  the  clasps  and  the 
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-METHOD    OF    USING    DEVICE    TO    REMOVE    LAMPS    FROM 
THE    GROUND 


lugs  permit  of  quick  adjustment  of  the  jaws  in  grasp- 
ing the  lamp  base.  It  will  be  noted  that  no  part  of  the 
devise  touches  the  lamp  itself,  so  that  it  is  as  easy  to 
remove  a  broken  lamp  as  one  that  is  burned  out  or 
blackened.  The  tongs  in  the  particular  outfit  shown 
have  been  rounded  out  to  allow  clearance  for  lamps  of 


the  shape  now  manufactured  in  sizes  of  250  cp.  and 
over.  The  tongs  are  opened  and  closed  by  means  of  a 
rod  running  the  length  of  the  stick  upon  which  they  are 
mounted.  This  rod  is  attached  to  an  insulated  operating 
lever  at  the  lower  end  of  the  stick.  A  tension  spring 
controls  the  operating  lever  so  that  lamp  base  cannot 


FIG.  2 — CONSTRUCTION  OF  DEVICE  FOR  REPLACING  STREET  LAMPS 

be  released  even  if  the  operator  removes  his  hand  from 
the  handle.  The  apparatus  was  made  at  small  cost  by 
a  local  blacksmith,  who  used  the  stick  and  operating 
handle  of  an  ordinary  tree  trimmer  in  its  construction. 
The  writer  has  found  the  device  a  valuable  time  and 
trouble  saver. 


Effect  of  High  Temperature  on  Lead-Covered 

Cable 

By  Prof.  J.  0.  Kam merman 

Pennsylvania  State  College,  State  College,  Pa. 

Recent  articles  in  the  Electrical  World  on  the  sub- 
ject of  cables  have  caused  the  writer  to  formulate  the 
following  summary  of  tests  made  on  lead-covered  cable: 
A  three-phase  cable  (No.  6  B.  &  S.  gage  stranded  cop- 
per, 2/32-in.  by  2/32-in.  varnished  cambric  with  5/64-in. 
lead  sheath)  was  installed  in  a  tunnel  about  two  years 
ago.  The  tunnel  also  contained  high-pressure  and  low- 
pressure  steam  mains  and  the  returns  for  them.  The 
temperature  in  the  tunnel  has  run  as  high  as  180  deg. 
Fahr.,  and  the  average  temperature  is  about  130  deg. 
Fahr.  It  was  necessary  to  install  the  cable  in  this 
location,  although  the  temperature  at  which  the  cable 
would  operate  under  was  known  to  be  detrimental  to  its 
life.  After  eight  months'  operation  a  break-down  oc- 
curred. On  examination  a  small  hole  in  the  lead  sheath 
was  noticed  at  the  point  of  failure,  and  it  was  apparent 
that  considerable  pressure  must  have  been  present  under 
the  lead  sheath  as  the  insulating  compound  was  squirted 
at  least  2  ft.  from  the  cable.  These  break-downs  con- 
tinued to  occur  at  intervals  of  from  twenty-four  hours 
to  a  month,  and  the  same  evidence  of  internal  pressure 
was  noticed  in  all  cases  where  the  circuit  was  opened 
before  the  cable  was  fused. 

A  new  cable  was  purchased  and  installed  in  a  separate 
tile  conduit  laid  outside  the  tunnel.  The  added  cost  of 
the  new  conduit  was  offset  by  decreased  depreciation  on 
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the  cable  and  annoyance  due  ti>  Interrupt! r  service. 

I'll.'  new  cable  received  the  usual  voltage  teats  after  it 

tailed.    Ais,>  samples  of  the  new  cable,  from  the 

part  left  over,  and  samples  of  the  old  cable  which  had 

been    ill    operation    hut    not    m    the   tunnel    were    given    a 

break  down  teat.     The  purpose  of  th< 
determine  If  the  old  cable  which  n  ubjeel  to  the 

tunnel  conditions  was  affected  and  how  the  new  cable 
would  be  affected  bj   extreme  conditions. 

Failure  occurred  between  copper  conductors  at  L8,050 

volts  and  18,100  VOlts  on  the  old  Cable.  A  piece  of  ttii. 
Cable    30    in.    long    was    benl    till    the    ends    met.       Alter 

straightening  again,  this  piece  was  tested  and  break 
down  occurred  between  conductors  at  28,900  volts  and 

liT.LTiO  \olts.  These  results  are  rather  uiiexplainaUe, 
since  the  Samples  were  Identical  and  adjoined  each  other 

in  service.    Samples  of  the  new  cable  (No.  4  B.  &  s. 

gage,  stranded  copper,  4/32-in.  l.y  1  82-in.  paper  with 
7  ti  tin.  lead  8  heath)  also  received  the  same  tests.  The 
unbent  pieces  broke  down  between  conductors  at  48,700 
volts  and  44,300  volts.  Break-down  between  conductors 
and  lead  sheath  occurred  at  43,600  volts. 

The  samples  were  buried  in  snow  for  two  hours  be- 
fore bending.  When  the  paper  cable  was  bent  the  paper 
could  be  heard  cracking.  The  radius  of  the  bend  was 
2Vi  in.  The  maximum  allowable  bend  in  service  should 
not  be  less  than  12  in.  radius,  or  eight  times  the  diam- 
eter of  cable.  Rupture  occurred  between  conductors  at 
27,300  volts  and  29,920  volts  and  between  conductors 
and  lead  sheath  at  20,500  volts. 

The  tests  seem  to  indicate  that  the  cable  subject  to 
the  high  working  temperature  "broke  down"  owing  to 
the  surrounding  conditions.  The  internal  pressure  may 
be  caused  by  the  heated  insulating  compound  flowing 
to  a  small  pocket,  where  expansion  caused  the  rupture 
of  the  lead  sheath.  The  bent  samples  show  a  decrease 
in  disruptive  strength  but  not  so  much  as  would  be 
expected.  A  cable  so  bent  and  then  placed  in  service 
would  soon  have  a  disruptive  strength  far  below  that 
indicated  by  the  above  test. 


Firing  Run-of-Mine  Coal  Under  Varying  Load 
Conditions 

At  a  large  Middle  West  generating  station  a  method 
of  handling  coal  has  been  devised  which  makes  it  pos- 
sible to  use  both  high  and  low-grade  coals  in  boilers 
efficiently  under  all  load  conditions.  Coal  is  purchased 
direct  from  the  mine,  some  of  which  is  good  while 
other  portions  are  of  very  poor  quality.  It  is  for  the 
most  part  known  as  Southern  Illinois  coal  and  such  that 
in  many  places  it  might  be  considered  waste,  being  high 
in  ash  and  volatile  matter.  The  heating  value  ranges 
from  8000  B.t.u.  to  about  12,000  B.t.u.  and  the  furnaces 
are  especially  designed  to  burn  it.  The  coal  as  received 
is  dumped  into  several  hoppers  distributed  along  the 
boiler  room.  These  hoppers  hold  about  2000  tons  each. 
Sometimes  a  car  of  coal  is  particularly  poor,  due  to 
frost  and  moisture  or  grade  of  the  coal.  When  this 
type  of  coal  reaches  the  fireman  during  the  period  when 
loads  are  heavy,  he  immediately  dumps  it  out  of  the 
container  in  the  firing  aisle  and  takes  a  better  grade  out 
of  some  other  container.  The  low-grade  coal  is  left  on 
the  floor  until  it  can  be  used  under  favorable  conditions. 

Occasionally  during  boiler  tests  it  has  been  found 
feasible  to  mix  this  poorer  coal  with  the  better  grade, 
using  enough  of  the  good  grade  to  make  a  mixture  of 
about  30  per  cent  high  grade  and  70  per  cent  ordinary 
grade.  This  practice  gives  a  more  uniform  fire,  and 
results  that  are  more  nearly  the  average  possible  under 
ordinary  firing  and  uniform  supply  of  the  particular 
grade  of  coal  used  are  secured. 


A  Scheme   for  Connecting   Watt-Hour  Meters 
for  Comparison  or  Test 
B\    IIknkv   BdULFOSD 
The  accompanying  diagram  shows  a  method  which 

the  writer  has  used  lor  connecting  either  two  single- 
phase  watt  hour  meters  or  the  two  element  of  a  four- 
wire,  two  phase  watt-hour  meter  tor  comparison  or  test 
without  disturbing  the  Inside  connections,  or  without 
either  meter  measuring  the  shunt  loss  of  the  other. 


II0V 


Series  Coil 


CONNECTIONS   OF   TWO    SINGLE-PHASE   WATT-HOUR    METERS   FOR 
COMPARISON    SO   NEITHER    MEASURES   SHUNT    LOSS   OF   OTHER 

This  method  requires  that  the  load  shall  operate  at  full- 
line  potential.  If  a  so-called  phantom  load  is  used  it 
cannot  be  connected  through  the  series  coils  as  a  short- 
circuit  would  result  unless  one  of  the  potential  circuits 
is  connected  separately  to  the  line.  This  would,  of 
course,  defeat  the  scheme  of  connections  as  shown.  The 
connections  as  illustrated  have  been  found  useful  by 
the  writer  in  cases  where  the  meter  shunt-coil  circuit 
terminals  are  not  easily  accessible. 


Method    of   Filing    Continuous-Curve   Station 

Records 

By  George  B.  Brush 

Operating  Engineer,  Des  Moines   (Iowa)    Electric  Company 

The  methods  for  filing  continuous-curve  station  rec- 
ords described  in  the  issues  of  the  Electrical  World 
for  Feb.  5,  page  323,  and  March  18,  page  660,  have  been 
read  with  interest.  Another  scheme  which  has  been 
found  satisfactory  by  the  writer  is  shown  in  the  accom- 
panying illustrations.    The  filing  rack  in  Fig.  1  consists 


FIG.  1 — CONSTRUCTION  OF  A  FILE  RACK  FOR  RECORDING  INSTRU- 
MENT CHARTS 

of  a  board  23  in.  long,  10.5  in.  wide  and  %  in.  thick, 
four  machine  bolts,  3  in.  by  %  in.  with  nuts  and  two 
pieces  of  woven  wire  approximately  8  in.  wide  by  21.5 
in.  long.  The  pieces  of  woven  wire  are  made  of  No.  12 
galvanized-iron  wire  and  have  a  mesh  about  %  in. 
square.  There  are  thirty-one  meshes  lengthwise  and 
twelve  crosswise.     This  makes  it  possible  to  file  one 
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year's  charts  in  a  single  rack  with  the  charts  for  each 
month  of  the  year  in  a  single  row. 

In  Fig.  2  this  file  rack  is  shown  with  a  piece  of  heavy 
paper  across  the  front.  The  small  numerals  at  the  top 
of  this  strip  of  paper  readily  show  the  day  of  the 
month  corresponding  to  the  meshes  in  which  records  are 
filed.     This  particular  file  contains   charts  from  the 


FIG.    2 — FILE    OF    CHARTS   FROM    RECORDING   VOLTMETERS   FROM 
JAN  1  TO  APRIL  4,  1916 — RACK  HOLDS  ONE  YEAR'S  CHARTS 

recording  voltmeters  on  the  station  bus  from  Jan.  1, 
1916,  to  April  4,  1916,  arranged  in  their  proper  places. 
The  size  of  this  file  is  such  that,  if  desired,  it  may  be 
placed  in  the  desk  drawer  of  the  man  in  charge  of  the 
records. 


Energy  Consumption  and  Operating  Schedule 

for  a  One-Ton  Furnace  Connected  to 

Central  Station  Lines 

By  A.  L.  Scott 

Sales  Manager  Edison  Electric  Illuminating  Company,  Lebanon,  Pa. 

On  page  766  of  the  April  1  issue  of  the  Electrical 
World  the  engineering  details  in  connection  with  fur- 
nishing energy  to  a  1-ton  electric  furnace  in  the  Leb- 
anon (Pa.)  Steel  Foundry  were  presented,  together  with 
characteristics  of  the  furnace  load  and  requirements  in 
handling  it  from  a  station  operating  standpoint.  There 
are  certain  commercial  features  of  this  load  which  are 
of  interest.  The  average  kilowatt-hour  consumption  for 
the  1-ton  furnace  has  been  140,690  kw.-hr.  per  month 
since  being  installed  in  July,  1915.  The  output  from 
the  furnace  has  been  from  6  tons  to  8  tons  of  steel  dur- 
ing twenty-four  hours  of  operation,  which  the  writer 
believes  is  a  record  performance.  The  average  foundry 
furnace  has  an  output  of  from  3  tons  to  5  tons  a  day 
of  twenty-four  hours.  The  average  rate  which  this  load 
earns  on  a  guaranteed  basis  is  1  cent  per  kilowatt-hour. 

The  contract  on  which  service  is  furnished  the  steel 
foundry  requires  that  the  furnace  be  not  used  between 
5.30  p.  m.  and  9  p.m.  during  the  months  of  November, 
December,  January,  February  and  March,  unless  per- 
mission is  obtained  from  the  central  station  company 
before  5.30  p.  m.  on  each  occasion.  The  foundry  also 
agrees  that  the  power  factor  of  the  electric  furnace  shall 
not  be  less  than  90  per  cent.  The  power  factor  is  deter- 
mined from  time  to  time  by  instruments  furnished  by 
the  operating  company  working  in  conjunction  with 
the  customer.  In  case  any  test  shows  a  power  factor 
less  than  the  90  per  cent  agreed  upon,  the  rate  for  en- 
ergy is  increased  1  per  cent  for  each  2  per  cent  decrease. 

Since  this  particular  furnace  has  been  in  operation 
it  has  not  been  necessary  to  keep  the  furnace  off  the  line 
during  the  time  specified  in  the  contract,  and  so  far 
there  has  been  no  reason  to  inflict  the  penalty  of  the 
power-factor  clause  in  the  contract. 


Daily  Schedule  for  Coal  Passers  in   L    Street 

Station  of  Boston  Edison  Company 

The  accompanying  schedule  for  coal  passers  is  em- 
ployed by  the  Edison  Electric  Illuminating  Company  of 
Boston  at  its  L  Street  steam  station  to  facilitate  the 
carrying  out  of  boiler-room  routine  duties.  There  are 
two  coal  passers  to  each  watch,  whose  duties  are  to 
clean  up  around  the  plant,  pull  the  siftings,  keep  the 
stoker  engines  oiled  and  clean,  and  perform  other  tasks. 

TYPICAL  SCHEDULE  FOR  COAL.  PASSERS— 
7   A.M.   TO   11   P.M. 

7  a.m.-8  a.m. — Get  ice,  sweep  and  clean  alleyways.  Remove 
clinker  from  fronts  of  ashpit  doors. 

8  a.m. -10  a.m. — Fill  lubricators,  grease  cups  on  gears  and  front 
■tokers,  and  clean  up  stoker  engines. 

10  a.m. -Noon. — Pull  pits  and  screw  down  grease  cups. 
Noon-1  p.m. — Get  ice,  sweep  furnace  tops  and  remove  all  Junk. 
Clean  and  polish  all  gages. 

1  p.m.-2  p.m. — Remove  clinker  from  fronts  of  ashpit  door*, 
hang  fire-cleaning  tools  behind  the  boilers  and  sweep  the  floors. 

2  p.m. -3  p.m. — Clean  tilting  between  the  drum  heads  and  th« 
tube  doors.     Look  over  stoker  engines  and  screw  down  grease  cups. 

3  p.m. -5  p.m. — Get  ice,  clean  up  engines  and  stoker  gear  and 
fill  lubricators  and  grease  cups. 

5  p.m. -7  p.m. — Clean  clinker  from  floor  and  front  of  ashpit 
doors.     Close  ashpit  doors  and  sweep  aisles  and  top  of  vestibule. 

7  p.m. -8. 30  p.m. — Sweep  alleys  behind  boilers,  over  furnaces  and 
clean  bench  and  tool  room.     Screw  down  grease  cups. 

8.30  p.m. -9. 30  p.m. — Clean  between  drums  and   wipe  off  doors. 

9.30  p.m.-ll  p.m. — Pull  pits  on  No.  6  side,  fill  trucks,  clean 
clinkers  from  the  floor  and  sweep  the  aisles.  Fill  lubricators  and 
grease  cups. 

In  addition  to  these  duties,  as  pointed  out  in  an  ar- 
ticle entitled  "Methods  of  Handling  Boilers  in  100,000- 
Kw.  Station,"  April  8  issue  of  the  Electrical  World, 
the  coal  passers  are  required  to  look  after  minor  details 
of  inspection,  it  being  necessary  to  enlist  the  aid  of 
every  man  in  the  plant  from  coal  passers  and  firemen  up 
to  the  engineer.  Furnace  conditions  are  watched  by 
the  water  tenders,  but  boiler-room  foremen  are  also 
constantly  on  the  lookout  for  defects. 


Cost,    Rating  and  Effect  of  Current-Limiting 

Reactors 

The  curve  of  Fig.  1  shows  the  relative  cost  of  current- 
limiting  reactor  units  of  different  ratings  based  on  the 
cost  of  a  10  per  cent  reactor.  This  curve,  which  was 
presented  by  W.  M.  Dann  and  H.  H.  Rudd  in  a  recent 
paper  before  the  Ohio  Society  of  Mechanical,  Electrical 
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FIG.  1 — RELATIVE  COST  OF  REACTORS  BASED  ON  COST  OF  10  PER 
CENT  REACTOR  INSTALLED 

and  Steam  Engineers,  shows  that  the  cost  of  current- 
lmiting  reactor  units  of  different  sizes  is  not  directly 
proportional  to  their  rating,  and  that  they  follow  more 
nearly  the  cost  characteristics  of  transformers  and  gen- 
erators.    The  total  expense  of  providing  reactance  is 
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not  alone  in  the  cost  of  the  reactors  th<  the  cost 

of  proyidlng  ipaca  and  of  actually  installing  than)  being 

also  a  factor.     It   is   therefore  found  tliat   a  .'{  per  cent 
coil  can  be  provided  with  little  additional  tzpanaa  over 

1  per  cent  or  'J,  per  cent  coils. 

1  "he  characteristics  of  a  current-limit ing  reactor  are 
definitely  ti\ed  by  (a)  the  reactance  expressed  as  a  per- 
centage of   the  normal   voltage  of   the  circuit,    (b)    the 
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FIG.    2 — EFFECT    OF    FEEDER    REACTORS    IN    LIMITING    SHORT- 
CIRCUIT    CURRENT    IN    FEEDERS 

characteristics  of  the  circuit  in  which  it  is  to  be  placed, 
(c)  the  temperature  at  which  it  normally  operates. 

For  a  single  or  two-phase  circuit  normal  current  will 
equal  the  normal  kva.  per  phase  divided  by  the  normal 
line  voltage.  For  a  three-phase  circuit  it  will  be  equal 
to  the  total  normal  three-phase  kva.  divided  by  1.73  times 
the  voltage  between  the  wires.  The  normal  voltage  drop 
across  the  coil  will  be  developed  when  normal  current  at 
normal  frequency  is  flowing  through  the  coil.  This 
voltage  drop  will  be  the  given  percentage  of  the  normal 
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FIG.  3 — EFFECT  OF  REACTORS  ON  VOLTAGE  OF  A  SYSTEM,  SHOW- 
ING   AMOUNT    IT    IS    LOWERED 

voltage  between  wires  in  a  single-phase  or  two-phase 
circuit  or  the  given  percentage  of  the  voltage  from  line 
to  neutral  (the  voltage  between  wires  divided  by  1.73) 
in  a  three-phase  circuit. 

Current-limiting  reactors  must  of  necessity  carry  the 
maximum  overload  current  which  the  circuit  is  called 


upon  to  carry,  and  with  a  reasonable  ultimate  tempera- 
ture. Reactors  of  this  type,  however,  can  safely  operate 
at  B  higher  temperature  than  would  be  safe  for  gener- 
ators and  transformers  owing  to  open  and  well-venti- 
lated construction  and  the  use  of  materials  not  injured 
by  high  temperature.  A  temperature  rise  of  75  deg.  C. 
under  normal  conditions  represents  common  practice. 
The  effect  of  feeder  reactance  in  limiting  the  short- 
circuit  current  in  feeders  bearing  various  relations  to 
generator  capacity,  based  on  a  generator  reactance  of 
10  per  cent,  is  shown  in  Fig.  2.  In  Fig.  3  the  amount 
by  which  the  voltage  of  the  system  is  lowered  by  the 
addition  of  reactance  for  several  different  power-factors 
is  shown.  As  an  example,  if  5  per  cent  reactors  are 
added  to  all  feeders  of  a  station  and  the  operating  power 
is  80  per  cent,  the  generators  should  be  excited  to  give 
3  per  cent  more  voltage  to  maintain  the  busbar  voltage 
at  the  value  it  had  before  installing  the  reactors. 


A  Reason  for  Unequal  Deterioration  of  Grates 
By  R.  I.  Elkin 

It  is  usually  found  that  the  grates  at  the  front  of 
a  boiler  furnace  deteriorate  faster  than  those  at  the 
back.  This  condition  is  often  annoying,  and  results  in 
higher  cost  of  operation  than  if  the  deterioration  were 
more  nearly  uniform.  The  reason  for  the  unequal  de- 
terioration does  not  seem  to  be  generally  understood, 
nor  where  the  matter  has  received  consideration  have 
opinions  always  agreed  as  to  the  exact  cause. 

The  most  plausible  reason  for  the  more  rapid  deterio- 
ration of  the  front  grates  seems  to  be  on  account  of  the 
larger  quantity  of  coal  consumed  above  them  per  square 
foot  of  grate  area,  while  the  amount  of  air  passing 
through  the  spaces,  relative  to  the  rate  of  combustion, 
is  less.  After  a  fresh  charge  of  coal  is  applied  to  the 
fire  the  amount  of  air  passing  through  the  body  of  the 
fire  is  insufficient  for  complete  combustion,  and  the 
auxiliary  supply  of  air  admitted  through  the  grating  of 
the  furnace  doors  is  of  such  a  limited  amount  that  it  is 
only  the  fuel  at  the  back  of  the  doors  that  receives  any 
benefit  from  this  source.  The  result  is  that  the  front 
part  of  the  fire  reaches  incandescence  sooner  than  any 
other  portion  of  the  fire,  with  the  possible  exception 
perhaps  of  the  narrow  strips  adjacent  to  the  heated 
side  walls.  Air  is  admitted  above  the  fuel,  of  course, 
but  this  air  is  not  a  factor  in  grate  cooling,  and  the  air 
supplied  through  the  ashpit  doors  is  retarded  to  an  ap- 
preciable extent  because  of  its  direction  of  flow.  Con- 
sidering the  matter  from  this  viewpoint  it  is  not  difficult 
to  imagine  a  strip  of  grate  at  the  front  of  the  furnace 
being  subjected  to  high  temperatures,  whereas  that 
portion  of  the  grate  1  ft.  or  2  ft.  away  may  be  com- 
paratively cool.  That  there  is  quite  a  steep  temperature 
gradient  through  the  fire  in  this  way  seems  to  be  indi- 
cated by  common  experience  in  many  plants,  and  this 
is  an  explanation  for  the  more  rapid  deterioration  of 
the  front  than  the  back  grates.  To  overcome  the  diffi- 
culty to  a  very  large  extent  there  appears  to  be  two 
remedies.  The  one  is  to  use  bars  of  greater  depth  in 
the  front,  and  in  this  way  increase  the  cooling  surface. 
The  other  remedy  is  to  use  bars  having  slightly  closer 
air  spaces  between  them  for  the  rear  grates. 

While  insufficient  cooling  surface  of  the  grate  bars  is 
no  doubt  the  chief  cause  of  unequal  deterioration,  it  may 
not  be  the  sole  cause.  The  trouble  may  be  due  to  uneven 
or  unequal  firing  resulting  from  carelessness  or  other- 
wise. The  air  will  pass  through  the  path  of  least  re- 
sistance, and  a  hole  in  a  fire  constitutes  such  a  path. 
Holes  burn  in  a  fire  unless  it  is  carefully  watched. 
When  they  occur  the  fire  should  be  leveled. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


An  Absolute  Thermopile 

Part  of  an  Extended    Systematic    Investigation    of   Instruments 

for  Measuring  Radiant  Energy  in  Absolute  Value  Carried 

Out  at  the  National  Bureau  of  Standards 

THE  study  of  radiation  laws  was  originally  re- 
stricted to  pure  physics  and  was  so  much  in- 
volved in  highly  complex  mathematics  that  at 
first  glance  practical  commercial  applications  of  its 
principles  seemed  out  of  the  question.  But  it  did  not 
take  long  for  the  radiation  pyrometer  and  the  optical 
pyrometer  to  develop  and  outgrow  the  realm  of  the  sci- 
entific laboratory  so  that  now,  after  scarcely  ten  years, 
commercial  temperature  control  is  carried  out  by  means 
of  these  instruments  in  many  chemical  and  metallurgi- 
cal works  and  in  the  most  varied  industries. 

At  the  same  time  it  has  become  increasingly  evident 
that  the  radiation  laws  form  one  of  the  most  funda- 
mental elements  of  physical  science.  It  is  appropriate 
that  the  Bureau  of  Standards  should  have  taken  up  the 
subject  for  an  extended  systematic  research.  One  of 
the  chief  needs  in  the  measurement  of  radiant  energy  is 
a  reliable  radiometer  which  evaluates  the  observations 
in  absolute  measure.  Such  an  instrument  should  be  a 
primary  one,  capable  of  measuring  radiant  energy  di- 
rectly. Because  of  the  lack  of  such  a  primary  instru- 
ment, a  calibration  of  radiometers  against  a  standard 
of  radiation  is  advocated;  and  such  standards  of  radia- 
tion have  been  prepared  by  the  Bureau  of  Standards. 
There  are  several  apparently  trustworthy  methods  for 
making  measurements  of  radiation  in  absolute  value. 
One  of  the  problems  undertaken  in  the  bureau  is  the 
study  of  various  instruments  used  in  making  these  ab- 
solute measurements.  In  beginning  the  subject  of 
radiometry  in  absolute  measure,  it  seemed  desirable  to 
study  instruments  which  might  prove  of  use  in  general 
radiometric  work  (e.g.,  useful  as  radiation  pyrometers). 
The  first  communication  of  the  bureau  (in  1912)  on 
this  subject  gave  the  results  of  a  study  of  the  "radio- 
balance."  This  is  an  ingenious  device  in  which  the 
radiometric  receiver  consists  of  a  thermo junction  which 
:an  be  heated  electrically.  In  this  manner  the  heat  gen- 
erated in  the  receiver  by  absorbing  radiant  energy  is 
neutralized  by  the  well-known  Peltier  (cooling)  effect, 
which  occurs  when  an  electric  current  is  passed  through 
a  thermojunction.  The  results  of  the  study  of  this  in- 
strument showed  that  while  it  has  many  good  points  it 
was  not  sufficiently  reliable  for  a  primary  instrument. 

The  bureau  then  took  up  the  study  of  the  thermopile 
in  order  to  determine  its  reliability  as  a  precision  radio- 
metric receiver.  The  results  of  this  work  are  given  by 
W.  W.  Coblentz  and  W.  B.  Emerson  in  the  Bureau  of 
Standards'  Scientific  Paper,  No.  261    (March  4,  1916). 

The  radiometric  receiver  is  a  very  simple  device, 
consisting  of  a  very  thin  strip  of  metal,  blackened  to 
absorb  radiation.  Behind  this  metal  strip,  at  a  dis- 
tance of  2  mm.  to  3  mm.  is  placed  a  thermopile  of  bis- 
muth-silver having  a  continuous  receiving  surface  of 
tin.  The  thermopile  is  connected  with  an  ironclad 
Thomson  or  a  D'Arsonval  galvanometer  which  serves 
merely  as  a  zero  instrument  to  indicate  the  rise  in  tem- 
perature of  the  metal  strip. 

The  strip  of  metal  serves  three  purposes — (1)   as  a 


receiver  for  absorbing  radiant  energy,  (2)  as  a  source 
of  radiation  which  can  be  produced  by  heating  the  strip 
electrically,  and  (3)  as  a  standard  of  radiation  to  test 
the  galvanometer  sensitivity,  by  heating  the  strip  elec- 
trically by  a  standard  current. 

The  use  of  a  thermopile,  separated  from  the  receiver, 
makes  it  possible  to  use  various  receivers.  The  radio- 
metric apparatus  was  therefore  designed  so  that  the  re- 
ceivers could  be  mounted  over  the  thermopile  as  shown 
in  Fig.  1.  Each  receiver,  as  shown  in  Fig.  1,  is  a  com- 
plete unit  consisting  of  an  insulating  base  of  slate  B 
3  mm.  in  thickness,  to  which  are  attached  the  copper 
electrodes,  EE,  0.5  mm.  in  thickness,  the  receiver  R,  the 
potential  terminals  PP,  the  knife-edge  slits  SS,  at  the 
front,  and  the  strips  of  copper  CC,  at  the  rear,  which 
are  used  for  the  purpose  of  preventing  radiations  not 
intercepted  by  the  receiver,  from  falling  upon  the  ther- 
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FIG.    1 — RECEIVER    OF    RADIOMETRIC   APPARATUS    MOUNTED    OVER 
THERMOPILE 

mopile.  The  platinum  strips  R,  soldered  to  the  elec- 
trodes and  serving  as  receivers,  are  coated  with  plati- 
num black.  Receivers  of  manganin  and  of  "therlo" 
and  painted  with  lampblack  were  also  tried.  The  vari- 
ous receivers  differed  in  width  from  2.5  to  8  mm.  and 
in  thickness  from  less  than  0.001  mm.  for  platinum  to 
0.011  mm.  for  manganin.  For  further  details  of  con- 
struction the  reader  must  be  referred  to  the  original 
publication. 

The  method  of  operation  is  unsymmetrical  in  that 
when  the  receiver  is  exposed  to  radiation  the  heating  is 
produced  in  the  lampblack  surface,  while  in  passing  an 
electrical  current  through  the  strip  the  heat  is  gener- 
ated within  the  receiver.  However,  from  the  data  ob- 
tained with  receivers  differing  ten  times  in  thickness, 
and  covered  with  different  kinds  and  thicknesses  of  ab- 
sorbing material,  it  appears  that  the  manner  of  heating 
the  receiver  has  but  little  effect  upon  the  final  result. 

For  any  one  receiver,  operated  under  different  condi- 
tions, the  precision  attained  is  usually  much  better  than 
1  per  cent.  The  accuracy  attained  with  the  method  of 
evaluating  energy  in  absolute  measure,  as  estimated 
by  the  departure  of  individual  determination  from  the 
mean  value,  appears  to  be  of  the  order  of  1  per  cent. 
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ro  this  extent  one  can  consider  the  present   device  ■ 

priman     instrument     tor    evaluating    railiant    energy     in 

absolute  measure. 

The  device  commends  itself  as  an  Instrument  oi  pre 
cision  because  of  its  quickness  <>f  action,  its  freedom 
of  surrounding  conditions,  its  high  sensitivity,  •■mil 
its  simplicity  of  operation,  it  can  be  designed  to  suit 
the  equipment  of  the  average  laboratory.  The  device 
can  be  much  simplified  and  used  as  a  radiation  py 
rometer. 


Generators,  Motors  and  Transformers 

Transformer  Diagram,  An.  THOMAELEN.  A  math- 
ematical article  in  which  the  author  shows  how  by  single 
application    of   the    inversion   principle   it    is   possible  to 

find  almost  without  calculation  the  co-ordinates  of  the 

center  and  the  diameter  of  the  current   circular  diagram 
for  the   transformer.       The   author  also  emphasizes   the 

advantages  of  the  symbolic  method. — Kick.  Zeit.,  Jan. 
18,  1916. 

Classification  and  Nomenclature  (>.'  Motors. — R.  E. 
HELLMUND.— After  a  definition  of  motor  parts,  the  au- 
thor gives  classifications  of  motors  with  respect  to  kind 
of  energy  used  for  operation;  with  respect  to  the 
method  of  feeding  the  energy  into  the  motor;  with  re- 
spect to  the  kind  of  energy  used  for  exciting  the  main 
field;  with  respect  to  the  member  carrying  the  mag- 
netizing currents  for  the  torque  field;  with  respect  to 
the  source  of  the  exciting  currents ;  with  respect  to  the 
dependency  of  the  torque  field  upon  the  load  of  the  mo- 
tor; with  respect  to  the  speed  characteristics  of  the 
motor;  with  respect  to  the  commutating  field  of  the 
motor;  with  respect  to  power  factor  compensation.  In 
an  appendix  several  less  familiar  types  of  motors  are 
briefly  characterized  and  illustrated  by  diagrams. — 
Kite.  Journal.  April.  1916. 

Lamps  and  Lighting 

Calculating  the  Filament  of  an  Incandescent  Lamp; 
A  Unit  Lamp. — 0.  Kruh. — The  construction  of  incan- 
descent lamps  is  based  on  empirical  data.  The  author 
shows  that  with  our  rather  complete 
knowledge  of  the  properties  of  the 
tungsten  filament  it  is  possible  to 
predetermine  the  design  of  a  tung- 
sten filament  lamp  by  calculation. 
The  calculation  is  carried  out  for  the 
normal  (evacuated)  tungsten  lamp, 
and  some  notes  are  added  on  the 
spiral-wire,  nitrogen-filled  lamp.  The 
author  thinks  that  Violle's  old  idea 
of  devising  a  unit  of  light  on  the 
basis  of  the  use  of  a  solid  body  raised 
by  an  electric  current  to  a  certain 
temperature  may  now  be  realized  in 
a  rather  simple  way  by  means  of  the 
tungsten-filament  lamp.  A  10-cp. 
unit  lamp  consuming  1  watt  per 
candle-power  may  be  designed,  as  shown  in  Fig.  2. 
He  uses  a  filament  of  0.054  mm.  diameter  and  107 
mm.  length.  At  17.5  volts  the  current  is  0.57  amp. 
The  lamp  operates  at  1  watt  per  candle-power  and  gives 
10  cp.  Some  precautions  which  must  be  taken  in  the 
construction  of  the  lamp  are  noted. — Elek.  u.  Masch. 
(Vienna),  Feb.  20,  27,  March  5,  1916. 

Life  Tests  of  Incandescent  Lamps. — G.  W.  Middle- 
kauff,  B.  Mulligan,  and  J.  F.  Skogland. — The  method 
employed  by  the  Bureau  of  Standards  in  the  inspection 
and  life  testing  of  incandescent  lamps  for  the  federal 
government  is  outlined  and  a  description  of  the  power 
plant,  the  life  racks,  and  the  photometer  is  given.  Par- 
ticular attention  is   directed  to  the  special  equipment 


FIG. 


Of    the    photometer.      This    includes    a    watt     per  candle 
computer    and    a    recording    device    by    which    observed 

values  of  candle-power,  watts,  watts  per  candle,  and 

i.il  life  are  recorded  on  a  separate  card  for  each 
lamp,  These  records  are  made  in  such  a  way  that  life 
at  forced  elliciency  is  corrected  to  life  at  normal  with- 
out computation  or  reference  to  tables  of  factors.    The 

procedure    in    actual    measurement      and     testing    is    de- 
scribed with  considerable  detail.    Scientific  Papers,  /.'» 
reau  o}  standards.  No.  265,  March  L6,  L916. 

Photometry  of  the  Gas-Fitted  Tungsten  Lamp. — G. 
\\  .  MroDLEKAUPP  and  J.  F.  SKOGLAND.— The  new  high- 
efflciency  gas-tilled  tungsten  lamp  introduces  variables 
not  hitherto  encountered  in  the  photometry  of  incan- 
descent electric  lamps.  On  account  of  the  comparative 
broadness  of  the  filament  spiral  and  the  dissymni< 
of  the  filament  mounting,  there  is  considerable  irregu- 
larity in  the  distribution  of  the  light  about  the  vertical 
axis.  Consequently,  when  the  lamp  is  rotated,  as  is 
commonly  done  in  rating  lamps  at  the  factory,  the  light 
as  seen  in  the  photometer  flickers  so  excessively  as  to 
render  accurate  measurements  of  candle-power  prac- 
tically impossible  without  the  use  of  auxiliary  appara- 
tus. However,  if  two  mirrors  inclined  to  each  other  be 
placed  back  of  the  lamp,  the  flickering  is  so  much  re- 
duced as  to  permit  accurate  candle-power  measure- 
ments even  at  very  low  speeds  of  rotation.  But  this 
expedient  does  not  eliminate  the  most  serious  trouble 
caused  by  rotation.  It  was  found  that  at  constant  volt- 
age both  the  current  consumed  and  the  candle-power 
are  different  when  the  lamp  is  rotating  than  when  it  is 
stationary,  the  current  changing  in  one  direction  and 
the  candle-power  always  in  the  opposite  direction;  that 
is,  there  is  a  change  in  the  operating  efficiency  of  the 
lamp.  Furthermore,  this  change  in  efficiency  may  be 
either  positive  or  negative,  depending  upon  the  speed, 
and  it  is  about  twice  as  great  when  the  lamp  is  rotat- 
ing tip  up  as  when  it  is  rotating  tip  down.  Fortunately, 
from  the  standpoint  of  photometry,  there  is  for  each 
lamp  in  either  position  a  particular  speed  at  which  the 
current  and  the  candle-power  have  the  same  values,  re- 
spectively, as  when  the  lamp  is  stationary.  Hence,  with 
the  lamp  rotating  at  this  speed  its  candle-power  can  be 
measured  with  accuracy  in  spite  of  its  rotation.  The 
speed  for  the  above  condition  is  practically  the  same 
for  all  lamps  having  the  same  number  of  loops  in  the 
filament;  but  for  lamps  having  different  forms  of  fila- 
ment mounting  it  varies  from  lamp  to  lamp,  being 
greatest  for  those  having  the  smallest  number  of  loops 
in  the  filament.  Another  peculiarity  of  th<  gas-filled 
lamp  is  that  while  it  burns  the  blackening  occurs,  not 
all  over  the  bulb  in  approximate  proportion  to  the  light 
distribution  as  in  the  vacuum  lamp,  but  principally  at 
the  top  of  the  bulb  because  the  volatilized  material  is 
carried  upward  by  the  gas.  Hence  in  making  a  life 
test  a  true  measure  of  the  reduction  in  total  light  dur- 
ing the  life  of  the  lamp  cannot  be  obtained,  in  the  usual 
manner,  by  mean  horizontal  candle-power  measure- 
ments, but  by  determinations  of  the  total  flux  or  mean 
spherical  candle-power.  This  is  accomplished  most  rap- 
idly and  conveniently  by  means  of  an  integrating  pho- 
tometer, such  as  the  Ulbricht  sphere,  in  which  the  lamp 
is  measured  stationary,  and  thus  all  the  complications 
arising  from  rotation  are  entirely  avoided.  As  to  the 
cause  of  the  variation  observed  in  candle-power  and 
efficiency  when  the  lamp  is  rotated,  it  is  concluded  from 
the  results  of  a  number  of  special  tests  that  the  whole 
effect  is  produced  by  a  change  in  the  convection  cur- 
rents of  the  gas,  a  consequent  variation  in  the  tempera- 
ture distribution  in  the  bulb,  resulting  in  a  change  in 
the  resistance,  and  therefore  a  variation  in  the  current 
and  candle-power  of  the  lamp. — Scientific  Papers,  Bu- 
reau of  Standards,  No.  264,  March  16,  1916. 
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Color  Screens. — Paul  D.  Foote. — A  paper  in  which 
an  equation  is  derived  representing  as  a  function  of 
the  temperature  of  the  black  body  source  sighted  upon, 
the  "effective  wave  length"  of  any  pyrometer  color 
screen  or  system  of  color  screens,  or  of  color  screens 
used  in  combinations  with  sector  disk,  nicol  prisms,  or 
absorption  screens.  Attention  is  called  to  the  difference 
between  the  "effective  wave  length"  and  the  "center  of 
gravity"  of  the  luminosity  curve,  as  the  so-called  cen- 
ter of  gravity  of  the  color  screen  has  been  in  the  past 
sometimes  considered  the  true  effective  wave  length. 
When  an  absorption  glass,  nicol  prisms,  or  sector  disk 
is  used  with  a  pyrometer  employing  light  which  is  not 
strictly  monochromatic,  such  as  the  Holborn-Kurlbaum 
instrument,  for  the  object  of  reducing  the  brightness 
of  the  sources  sighted  upon,  the  relation  between  the 
true  temperature  T  and  the  measured  temperature  t  is 
of  the  form  1/T  —  \/t  =  A  where  A  has  been  hereto- 
fore considered  a  constant.  Actually  it  is  shown,  A 
varies  rapidly  with  change  in  temperature  of  the 
source.  The  consideration  of  A  as  a  constant  may  in- 
troduce errors  as  great  as  40  deg.  or  50  deg.  at  3500 
deg.  if  the  absorption  device  is  calibrated  in  the  usual 
manner.  When  two  or  more  absorption  glasses  are 
used  together,  it  is  not  permissible  to  assume  that  the 
value  of  A  for  the  entire  system  is  equal  to  the  sum  of 
the  values  of  A  for  the  glasses  used  separately.  It  is 
shown  that  the  combination  of  a  sector  disk  and  absorp- 
tion glass  gives  a  value  of  A  which  is  practically  inde- 
pendent of  T. — Scientific  Papers,  Bureau  of  Standards, 
No.  220,  March  13,  1916. 

Generation,  Transmission  and   Distribution 

Tasmanian  Water-Power  Plant. — The  hydroelectric 
scheme  of  the  Tasmanian  government  is  to  utilize 
water-power  derived  from  the  Great  Lake,  and  its  con- 
version into  electrical  power  for  distribution  at  Hobart 
and  throughout  the  island.  It  is  expected  that  at  least 
26,000  actual  horsepower  at  the  turbine  shafts  could 
be  generated  for  twelve  hours  per  day,  or  39,000  actual 
horsepower  for  eight  hours  per  day,  and  it  is  believed 
that  this  could  be  increased  eventually  to  70,000  hp. 
Owing  to  the  difficulty  in  obtaining  delivery  of  certain 
parts  of  the  machinery  the  completion  of  the  installa- 
tion has  been  delayed,  but  it  is  expected  that  the  work 
will  be  completed  in  April,  1916. — London  Elec. 
Eng'ing,  March  23,  1916. 

Polyphase  Motors  in  Factories. — In  a  continuation 
of  a  long  illustrated  serial  on  the  electrification  of  iso- 
lated factories  the  use  of  polyphase  motors  is  taken  up. 
f  he  methods  of  connections  are  explained,  also  the  volt- 
age and  current  relations  in  polyphase  systems,  and  the 
problems  of  speed  variation  and  overloading  are  con- 
sidered.— The  Engineer  (London),  March  17,  1916. 

Steam  Turbines. — The  replies  received  upon  an  in- 
quiry on  technical  and  commercial  results  in  steam  tur- 
bine operation  are  summarized.  The  summary  covers 
the  experience  of  ten  years  and  sixty-five  plants. — Seit. 
/".  d.  ges.  Turbinenwesen,  Vol.  X,  page  513;  summarized 
in  abstract  in  Elek.  Zeit.,  Jan.  13,  1916. 

Traction 

Rail  Joints  and  Bonds  in  Electric  Railways.— E.  R. 
Shephard. — An  extended  review  of  modern  practice  in 
the  construction  and  maintenance  of  rail  joints  and 
bonds  in  electric  railways.  After  a  historical  and  gen- 
eral discussion  of  bonds  and  joints,  the  author  gives  a 
compilation  of  information  submitted  by  operating 
companies  together  with  an  analysis  of  the  data.  It  is 
emphasized  that  the  whole  subject  of  bonding  is  an  en- 
gineering problem  deserving  of  as  much  skill  and  at- 
tention as  any  other  problem  in  connection  with  the 
operation  of  an   electric  railway.     There  is  a  marked 


tendency  to  get  away  from  all  types  of  soldered  bonds. 
The  problem  of  rail-bond  maintenance  is  largely  that 
of  joint  maintenance.  No  bond  can  be  expected  to 
last  continuously  on  a  loose  and  poorly  supported  rail 
joint.  No  one  type  of  bond  can  be  said  to  be  better 
than  all  other  types.  Each  has  its  advantages  and  dis- 
advantages, and  the  selection  of  a  bond  for  any  par- 
ticular service  should  be  governed  by  the  type  of  con- 
struction on  which  it  is  to  be  used,  the  grade  of  labor 
available  for  installation,  and  upon  numerous  other 
local  conditions.  While  welded  joints  are  being  used 
more  than  ever  before  there  is  also  a  growing  tendency 
to  adopt  improved  mechanical  joints  and  various  forms 
of  special  joints,  several  of  which  are  a  combination  of 
welded  and  bolted  or  welded  and  riveted  joints.  These 
special  joints  seem  to  be  meeting  the  demands  of  serv- 
ice with  less  failures  and  better  results  generally  than 
are  attained  by  any  of  the  standard  types  of  joints. — 
Technologic  Papers,  Bureau  of  Standards,  No.  62, 
March  15,  1916. 

Installations,  Systems  and  Appliances 
Voltage  Regulator. — A  note  on  a  recent  British  pat- 
ent (5002,  1915)  of  the  Igranic  Electric  Company  and 
the  Cutler-Hammer  Electric  Company  for  an  automatic 
regulator  for  car-lighting  circuits  and  other  purposes 
designed  to  adjust  the  output  of  a  generator  to  that 
required  to  charge  the  battery  when  there  is  no  cur- 
rent consumption  and  to  vary  the  standard  of  regula- 
tion and  reduce  the  voltage  when  there  is  current  con- 
sumption, of  the  type  involving  a  vibrating  relay  ener- 
gized by  a  shunt  circuit  and  controlled  by  electromag- 
netic means  in  response  to  the  conditions  of  the  cir- 
cuit. In  this  form  of  the  apparatus  a  resistance  is  in- 
serted in  the  shunt  circuit  of  the  relay,  and  not  in  series 
with  the  lamps,  and  the  load  switches  are  so  arranged 
that  the  closing  of  any  one  of  them  short-circuits  the 
resistance  in  the  shunt  circuit. — London  Elec.  Eng'ing, 
March  23,  1916. 

Electrochemistry  and  Batteries 

Hydrogen. — H.  L.  Barnitz. — The  author  first  dis- 
cusses the  principal  commercial  processes  for  the  tech- 
nical production  of  hydrogen.  These  are  the  Linde- 
Frank-Caro  process  which  uses  physical  liquefaction  of 
water  gas;  the  contact  process,  known  as  the  Lane  or 
iron  and  steel  process;  the  Riker-Wolter  process,  which 
is  a  chemical  process  for  the  decarburation  of  oil;  and 
the  processes  using  electrolysis  of  water.  The  author 
then  discusses  the  applications  of  hydrogen  in  various 
industries,  especially  for  making  quartz  glass,  the  use 
in  balloons,  the  melting  of  platinum,  the  production  of 
the  synthetic  ruby  and  sapphire,  hydrogenation  of  oils, 
and  the  synthetic  production  of  ammonia. — Met.  & 
Chem.  Eng'ing,  April  1,  1916. 

Electro- Analysis. — E.  D.  Koepping. — An  article  com- 
paring various  methods  for  the  electrolytic  determina- 
tion of  copper  in  copper-manganese. — Met.  &  Chem. 
Eng'ing,  April  15,  1916. 

Miscellaneous 

The  British  Electrical  Industry  Before  and  After  the 
War. — G.  H.  Nelson. — A  report  of  a  paper  presented 
before  the  British  Westinghouse  Club.  The  author 
called  attention  to  the  extent  to  which  American  com- 
panies are  taking  up  research  work  and  referred  to  the 
research  laboratory  of  the  General  Electric  Company. 
This  necessitates  that  the  British  not  only  consider 
Germany  but  America  after  the  war.  Of  the  total  ex- 
port trade  of  Germany  28  per  cent  went  to  the  Allies 
before  the  war.  In  the  opinion  of  the  author  the  rea- 
sons why  Germany  has  been  able  to  make  advances  in 
commerce  are:      (1)   Careful  attention  to  manufactur- 
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tag  organisation  and  the  application  of  research;  (2) 
technical  education;  (8)  careful  attention  t..  the  telling 
organisation  In  considering  the  requirements  of  the 
countries  In  which  the]  want  to  trade;  \)  the  German 
hawVinj  system,  embodying  long  credits  for  mall 
curity;  and  (5)  the  Import  duties,  which  assure  man 
ufacturers  of  their  home  markets.  With  respect  to 
manufacturing  organisation,  tin-  author  emphasized  that 
this  takes  Into  consideration  aot  only  factor}  expenses 
but  design  of  product.  Germans  have  paid  a  greal  deal 
i'\  attention  to  design.  "When  s  German  sots  out  to 
develop  now  plant  reliance  Is  Dot  placed  on  the  Ideas  of 
one  man;  all  the  departments  are  brought  together,  so 
that  the  most  suitable  design  is  produced  from  all  points 
<>\  view,  in  this  country  (England)  designs  are  >ren 
erally  not  tackled  <>n  a  thorough  basis,  and  consequently 

many  designs  are  developed  that  the  salesman  cannot 
sell  or  the  shopman  cannot  build.  The  author  compares 
a  German  motor  of  -l  hp.  weighing  ISO  lb.  and  running 
at  1200  r.p.m.  with  an  old  type  of  British  machine  giv- 
ing an  output  of  V'z  hp.,  weighing  185  lb.,  and  running 
at  1200  r.p.m.  The  British  machine  was  not  designed 
for  a  fan  or  commutation  poles,  whereas  the  German 
machine  was  designed  for  both,  and  the  armature  had 
bigger  slots  and  more  copper  in  the  armature.    By  alter- 


ing the  end  brackets  so  that   thej   were  alike  at   each 

end,  and  providing  Sufficient  Space,  a  fan  was  introduced 
and  Other  alterations  were  made,  so  that  a  2-hp.  motor 
was  produced;  and  by  a  new  design  a  .". '  ■  hp.  motor 
was  made  weighing  160  lb.  running  at  1200  r.p.m.  Such 
a  detail  as  making  both   bracket      the  same  at    each  end 

of  the  motor  is  Important  for  cheapening  the  cost  of 

production."  The  author  considered  that  there  should 
be  iii  London  or  some  other  big  center  an  experimental 
and  research  bureau  to  which  the  results  of  experiments 
would  be  sent  to  be  recorded,  so  that  any  firm  could  re- 
fer to  this  bureau  for  information  before  beginning  to 
carry  out  tests,  such  information  being  sent  free  of 
charge.  In  regard  to  education,  the  application  of 
ence  to  manufacturing  and  commerce  should  receive 
greater  study. — London  Electrician,  March  17,   1916. 

S<>l ring  Maximum  and  Minimum  Problems. — Arthur 
MUELLER. — A  brief  mathematical  article  in  which  the 
author  describes  an  analytical  method  for  solving  maxi- 
mum and  minimum  problems,  permitting  in  a  simple 
way  to  determine  approximate  values  which  fulfill  the 
condition  that  the  first  differential  quotient  or  function 
in  question  is  zero.  The  formula  used  is  particularly 
suitable  for  the  use  of  engineers. — Elek.  u.  Masch., 
(Vienna),  Feb.  27,  1916. 


Book  Reviews 

Theoretical  Elements  of  Electrical  Engineering. 
By  Dr.  Charles  Proteus  Steinmetz.  New  York: 
McGraw-Hill  Book  Company,  Inc.  368  pages.  191 
illus.  Price  $3. 
This  work,  written  by  one  of  the  best-known  of  pres- 
ent-day electrical  engineers  and  investigators,  has  just 
passed  into  a  fourth  edition,  rewritten  and  radically 
revised.  When  the  first  edition  was  published  in  1901 
the  author  apologized  for  it  by  calling  it  an  introduc- 
tion to  a  work  by  him  entitled  "Theory  and  Calcula- 
tion of  Alternating  Current  Phenomena."  Those  who 
possess  these  two  volumes  and  the  four  others  by  him 
which  make  up  the  set  of  six  covering  all  the  branches 
of  electrical  engineering,  would  scarcely  consider  the 
volume  on  "Theoretical  Elements  of  Electrical  Engi- 
neering" an  introduction  to  any  other  volume  of  the 
set  any  more  than  he  could  consider  the  first  volume  of 
an  encyclopedia  the  introduction  for  the  set.  It  is  a* 
vital  part  of  it  and  just  happens  to  be  the  first  volume 
by  classification.  So  it  is  with  Dr.  Steinmetz's  apology 
for  the  first  edition  of  the  book  that  is  now  considered 
a  classic  in  literature  on  electrical  engineering,  a  book 
the  presence  of  which  in  an  engineer's  library  is  a  very 
good  index  to  the  owner's  familiarity  and  appreciation 
of  the  work  of  modern  genius  and  the  absence  of  which 
from  a  library  reflects  unfavorably  upon  his  comprehen- 
sion of  the  essential  literature  of  his  profession. 

The  changes  made  by  the  author  in  the  fourth  edi- 
tion are  decided,  for  the  whole  general  plan  of  the  vol- 
ume has  been  changed.  It  now  contains  a  more  com- 
plete presentation  of  the  fundamental  principles  of 
the  general  theory  for  the  operation  of  electrical  ma- 
chines, with  the  material  in  the  previous  edition  that 
does  not  fall  under  this  head  held  foruse  in  another 
volume  which  will  also  take  the  overflow  of  the  same 
character  of  material  out  of  the  author's  "Alternating 
Current  Phenomena,"  now  in  preparation.  Noteworthy 
among  the  changes  having  to  do  with  general  theory 
is  the  use  of  the  crank  diagram  of  vector  representa- 
tion instead  of  the  polar  diagram  used  in  the  previous 
editions.  This  change  the  author  states  in  his  preface 
has  been  adopted  in  conformity  with  the  discussion  of 
the  International  Electrical  Congress  of  Turin.  Dr. 
Steinmetz's  way  of  discussing  the  fundamental  prin- 


ciples of  machine  operation  is  most  admirable  for  its 
simplicity.  It  is  highly  scientific  and  at  the  same  time 
intensely  practical.  Take,  for  example,  his  discussion 
of  the  losses  and  efficiency  of  transformers.  For  those 
engineers  who  are  not  especially  interested  in  the  math- 
ematics that  show  the  core  loss  to  be  practically  con- 
stant, loss  curves  for  actual  designs  of  transformers 
are  given  showing  what  may  be  expected  under  load 
conditions.  Again,  tables  are  given  to  show  how  to 
work  out  the  all-day  efficiency  for  two  units,  one  used 
for  lighting  and  power  and  the  other  used  for  lighting 
only.  Such  practical  features  of  the  book  in  the  dis- 
cussion of  synchronous  machines,  direct-current  com- 
mutating  machines,  synchronous  converters,  the  trans- 
former and  the  induction  motor,  make  the  work  of 
great  practical  interest  and  value  to  every  engineer, 
whether  he  be  technically  inclined  or  a  practical  worker 
looking  for  the  essentials  of  machine  operation. 


Mechanical  Drafting.  By  Charles  B.  Howe.  New 
York:  John  Wiley  &  Sons,  Inc.  148  pages,  166 
illustrations.    Price,  $1.75. 

This  work  is  essentially  a  text-book  for  preparatory 
schools  and  other  schools  where  mechanical  drafting  is 
taught.  It  does  not  seem  to  have  been  intended  for  self- 
instruction,  for  it  is  not  well  arranged  for  such  use.  It 
should,  however,  prove  highly  valuable  as  a  text-book 
for  the  student,  assisting  him  to  a  knowledge  of  the 
principles  of  mechanical  drawing  and  their  applications 
in  the  machine,  architectural  and  engineering  fields. 

After  a  description  of  drafting  instruments  and  their 
use,  the  principles  of  drawing  and  lettering  are  treated 
in  a  clear,  concise  way.  Two  chapters  are  devoted  to 
geometry  of  drawing,  after  which  follows  a  chapter  on 
working  drawings.  The  sixth  chapter  deals  with  ma- 
chine drawing,  describing  in  detail  the  conventions, 
etc.,  used  in  machine  work.  Plan  drawing  is  taken  up 
next,  and  several  plates  illustrate  the  various  archi- 
tectural designs  and  structural  details  used  in  building 
construction.  Then  follows  a  chapter  on  plot  and  map 
drawing  and  another  on  pictorial  representation  and 
sketching.  The  work  is  concluded  with  short  descrip- 
tions of  blueprinting  and  preparation  of  blueprint 
papers,  ending  with  a  word  on  blueprinting  machines 
and  appliances. 
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Books  Received 

Electrical  Engineering.  First  Course.  By  Ernst 
J.  Berg  and  Walter  Lyman  Upson.  New  York: 
McGraw-Hill  Book  Company,  Inc.  416  pages,  295  illus. 
Price,  $4. 

Power  for  Profit.  By  Reginald  Pelham  Bolton. 
New  York:  The  DeVinne  Press.  210  pages.  Price, 
$2.50. 


Alternating-Current  Electricity  and  Its  Appli- 
cation to  Industry.  Second  Course.  By  W.  H. 
Timbie  and  H.  H.  Higbie.  New  York:  John  Wiley  & 
Sons,  Inc.     730  pages;  357  illustrations.     Price,  $3. 

Call,  Resolutions  and  Official  Proceedings  of 
the  Western  States  Water  Power  Conference, 
Portland,  Ore.,  Sept.  21-23,  1915.  Published  by  C.  C 
Chapman,  Portland,  Ore.     280  pages.     Price,  $1. 


Street  Lighting  on  Cost-of-Service 
Basis 

To  the  Editor  of  Electrical  World: 

Sir:  The  plan  for  furnishing  street 
lighting  to  a  municipality  on  a  "cost- 
of-service"  basis,  as  outlined  by  Mr. 
Van  Derzee  in  the  April  1  number  of 
the  Electrical  World,  is  very  inter- 
esting and  should  be  particularly  at- 
tractive to  any  municipality. 

In  my  article  published  in  your  paper 
about  a  year  ago  on  "Factors  in  Rate 
Making"  reference  was  made  to  the 
difficulties  which  have  been  encountered 
in  the  past  in  negotiating  equitable 
contracts  between  public  service  com- 
panies and  municipalities  for  street 
lighting,  and  it  was  suggested  that 
cities  might  install  at  their  own  ex- 
pense, or  assume  the  cost  of,  the  spe- 
cial investment  required  for  street 
lighting,  and  then  purchase  the  neces- 
sary electrical  energy  from  the  public 
service  company  at  the  switchboard,  in 
which  case  the  city  would  be  entitled 
to  such  a  rate  for  electrical  energy  as 
could  be  obtained  under  similar  condi- 
tions by  any  private  consumer. 

Under  such  a  plan  the  city  would  ab- 
sorb directly  the  fixed  charges  on  all 
special  street-lighting  investment,  while 
in  its  rates  for  energy  consumed  by  the 
city  the  company  would  include  not 
only  the  other  items  of  cost,  namely,  a 
proper  proportion  of  its  fixed  charges 
on  its  generating  and  other  equipment 
used  in  supplying  such  energy,  together 
with  its  operating  expense  at  actual 
cost,  but  also  very  properly  include  in 
such  rate  a  reasonable  profit.  For  this 
reasonable  profit  I  do  not  consider  that 
it  is  sufficient  to  allow  a  certain  rate 
of  interest  on  investment  as  part  of  its 
fixed  charges,  but  there  should  also  be 
allowed  a  profit  on  its  operating  ex- 
pense, involving  as  it  does  the  use  of 
working  capital,  which  is  also  entitled 
to  a  proper  return. 

In  Mr.  Van  Derzee's  plan  the  com- 
pany relieves  the  city  of  the  cost  of  the 
original  investment  in  special  street- 
lighting  equipment,  in  consideration  of 
the  city's  agreeing  to  pay  the  fixed 
charges  on  same,  including  interest  at 
a  rate  commensurate  with  the  risk. 
Apparently,  however,  the  "B"  and  "D" 
elements,  namely,  the  joint  and  direct 
operating  expenses,  are  included  at 
actual  cost  without  any  profit  or  return 
to  the  company,  either  for  its  effort  or 
for  the  use  of  its  working  capital. 

Provided  the  rate  of  interest  on  the 
investment  included  in  the  fixed  charges 
is  adequate  to  cover  a  proper  return  on 
fixed  capital  commensurate  with  the 
risk  in  the  business,  the  only  defect  ap- 
parently in  Mr.  Van  Derzee's  plan  is 
failure  to  include  a  proper  profit  on  the 
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cost  of  operating  to  which  the  company 
should  be  entitled.  With  proper  allow- 
ance for  this  item  such  a  contract  basis 
for  street  lighting  should  be  entirely 
equitable,  and  should  meet  with  gen- 
eral  approval.  Arthur   S.   Ives. 


Determination  of  the  Mean  Effective 
Current  for  a  Given  Duty  Cycle 

To  the  Editor  of  Electrical  World: 

Sir:  I  have  been  interested  in  the 
article  "Analytical  Determination  of 
Mean  Effective  Current,"  by  W.  D. 
Peaslee  in  the  March  18,  1916,  issue  of 
the  Electrical  World  and  in  the  com- 
munication on  the  same  subject  by  C.  0. 
Mailloux  in  the  April  8  issue. 

As  pointed  out  by  Mr.  Mailloux  the 
fundamental  idea  underlying  the 
method  described  in  the  above  article 
is  an  old  one,  first  used  or  at  least 
first  brought  to  the  attention  of  elec- 
trical engineers  by  Prof.  J.  A.  Fleming. 
I  have  had  occasion  to  use  the  Fleming 
theorem  to  a  greater  or  lesser  extent 
both  in  my  classroom  work  and  in  out- 
side engineering  practice  for  a  number 
of  years. 

The  Mailloux  devices  for  integrating 
polar  curves,  for  transforming  graphic 
meter  records  of  duty  cycles  to  polar 
co-ordinates,  and  for  reading  the  r.m.s. 
current  directly  from  the  graphic  meter 
charts  are  interesting  and  no  doubt  are 
of  great  value  as  time  savers  when  it  is 
necessary  to  determine  from  graphic 
meter  charts  the  r.m.s.  current  taken 
by  equipment  operating  under  variable 
load.  It  seems  to  me,  however,  that 
if  the  problem  in  hand  is  the  determi- 
nation of  the  r.m.s.  current  only,  it  has 
been  attacked  at  the  wrong  point.  The 
most  simple  solution,  at  least  so  far  as 
the  desired  result  is  concerned,  it  seems 
to  me,  is  a  meter  which  will  indicate 
directly  r.m.s.  current  for  any  desired 
interval  of  time. 

A  number  of  years  ago  Prof.  C.  F. 
Scott  made  use  of  a  commutator -type 
watt-hour  meter  in  determining  the 
r.m.s.  current  of  some  railway  motors. 
The  field  coils  of  the  watt-hour  meter 
were  connected  in  series  with  the  motor 
under  test,  and  the  meter  armature, 
wound  with  coils  of  low  resistance,  was 
connected  in  parallel  with  the  motor 
field  coils.  The  meter  speed  was,  there- 
fore proportional  to  the  square  of  the 


current,  and  the  dial  readings  divided 
by  the  time  interval  of  the  test  gave  the 
square  of  the  effective  current.  The 
square  root  of  this  quotient  was  the  de- 
sired quantity.  Some  of  the  objections 
to  this  method  are:  (1)  The  metering 
apparatus  is  not  self-contained,  (2)  ac- 
curacy is  affected  by  temperature 
changes  of  the  field  coils;  (3)  for  the 
conditions  under  which  it  must  operate 
satisfactory  armature  design  is  diffi- 
cult to  attain. 

In  the  spring  of  1914,  Messrs.  G.  E. 
Adams  and  C.  O.  Gibbon,  at  that  time 
seniors  in  the  School  of  Electrical  Engi- 
neering, Purdue  University,  working 
under  my  direction,  attempted  a  solu- 
tion of  the  problem.  Following  Pro- 
fessor Scott's  watt-hour  meter  idea,  a 
study  of  the  feasibility  of  the  watt-hour 
meter  scheme  was  made.  The  great 
progress  during  recent  years  in  mer- 
cury motor  meter  construction  placed  at 
our  disposal  a  type  of  meter  which  for 
our  purposes  was  markedly  superior  to 
the  commutator  type.  The  potential 
coil  of  a  mercury-type  watt-hour  meter 
was  replaced  by  one  made  up  of  a  few 
turns  of  heavy  wire.  This  winding 
was  connected  in  series  with  the  meter 
armature  and  the  number  of  field  turns 
adjusted  so  that  the  meter  ran  at  full 
load  speed  with  full  load  current 
through  the  armature.  The  dial  read- 
ings of  a  meter  so  constructed  are 
ampere-squared-hours.  The  square  root 
of  the  quotient  of  the  dial  reading  for 
a  given  test  divided  by  the  time  inter- 
val of  the  test  gives  the  r.m.s.  current 
for  the  interval.  By  the  addition  of  a 
clock  movement  and  a  specially  con- 
structed recording  apparatus  and  scale, 
the  meter  was  made  direct  reading. 
Further,  for  any  time  during  a  test  the 
r.m.s.  current  from  the  beginning  of  the 
test  up  to  that  time  could  be  read  di- 
rectly from  the  record.  The  apparatus 
as  constructed  was  crude  but  gave  quite 
satisfactory  results.  Its  greatest  objec- 
tion seemed  to  be  its  complexity. 

Some  designers  of  mercury-type 
ampere-hour  meters  have  made  use  of 
a  series  winding  on  the  meter  field,  and 
then  in  order  to  make  the  meter  read 
ampere-hours  have  used  a  braking  sys- 
tem in  which  the  braking  torque  varied 
as  the  square  of  the  speed.  However, 
I  have  never  heard  that  they  applied 
the  idea  to  the  measurement  of  the 
effective  current  required  by  a  variable 
load. 

The  commercial  development  of  a 
satisfactory  meter  for  measuring  the 
effective  current  of  a  motor  or  other 
piece  of  electric  apparatus  operating 
under  variable  load  conditions  would 
certainly  simplify  the  work  of  applica- 
tion engineers.  Prof.  D.  D.  Ewing. 
West  Lafayette,  Ind. 
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\v .  K.  Putnam,  chairman  of  the  N.  E, 
L  A.  committee  on  the  electric  range, 
the  work  of  which  during  the  past 
twelve  months  has  attracted  widespread 
attention  among  central-station  men  in- 
terested in  the  introduction  of  electric 
cooking,  is  die  sales  manager  of  the 
Utah  Tower  &  Light  Company  of  Salt 
Lake  City,  and  has  himself  devoted  par- 
ticular  attention  to  the  local  develop- 
ment of  the  domestic  electric  cooking 
load.  Already  some  (500  electric  ranges 
are  in  service  on  the  Utah  company's 
lines.  Mr.  Putnam  is  a  graduate  of  the 
University  of  Minnesota.  For  a  num- 
ber of  years  he  was  manager  of  the 
elect  lie  lighting  company  at  Red  Wing, 
Minn.,  and  Rapid  City,  S.  D.,  and  later 
acted  as  general  superintendent  of  the 
Wisconsin-Minnesota  Light  &  Power 
Company,  at  Menomonie,  Wis.,  and 
Marinette,  Minn. 

Thomas  Edwards  has  resigned  as 
manager  of  the  Arkansas  Power  Com- 
pany, Malvern,  Ark.,  to  become  chief 
engineer  for  Morrison  &  McCall  at 
Brookville,  Mo. 

Claude  S.  Gordon,  who  is  pyrometer 
expert  for  the  Illinois  Steel  Company, 
South  Chicago,  has  opened  a  private 
laboratory  and  will  maintain  a  service 
department  as  consulting  pyrometer 
engineer  for  a  number  of  manufactur- 
ing concerns  in  and  near   Chicago. 

E.  F.  Putnam,  formerly  assistant  su- 
perintendent of  the  Naugatuck  district 
of  the  United  Electric  Light  &  Water 
Company,  has  been  appointed  commer- 
cial agent  for  the  Waterbury,  Nauga- 
tuck and  Seymour  districts  of  that  com- 
pany, with  headquarters  at  Waterbury, 
Conn. 

W.  H.  Wood  has  been  appointed  su- 
perintendent of  power  plants  in  the 
electrical  department  of  the  Baltimore 
&  Ohio  Railroad,  with  headquarters  at 
Baltimore,  succeeding  T.  F.  Foltz,  re- 
signed. Mr.  Wood  comes  to  the  Balti- 
more &  Ohio  from  the  American  Writ- 
ing Paper  Company  of  Holyoke,  Mass., 
where  he  had  charge  of  steam  boiler 
plants.  He  was  graduated  from  the 
University  of  Arts  and  Sciences  in  1898, 
following  which  he  was  connected  with 
the  Standard  Steel  Company  at  Burn- 
ham,  Pa.  From  1899  to  1914  he  was  as- 
sociated with  A.  C.  Wood,  a  consulting 
engineer. 
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John  Carl  bai  Keen  engaged  as  su- 
perintendent of  the  Greencastle  (Pa.) 
Light,  Heat,  Fuel  &  Power  Company,  to 
succeed  Claude  Coll'cy,  who  has  re- 
signed. 

C.   G.   Cox    has   been   appointed    St. 

district  sales  manager  of  the 
.Mcintosh  A-  Seymour  Corporation,  of 
Auburn,  N.  V.,  with  offices  at  208fi  Rail- 
way Exchange  Building,  St.  Louis. 

J.  D.  Scott,  formerly  power  salesman 
of  the  Portland  Railway,  Light  &  Pow- 
er Company,  Portland,  Ore.,  has  been 
appointed  assistant  engineer  in  the  of- 
fice of  O.  B.  Coldwell,  general  super- 
intendent of  that  company. 

Henry  C.  Lang,  formerly  with  the 
estimates  division  of  the  Public  Service 
Commission  for  the  First  District  of 
New  York  State,  has  resigned  to  accept 
a  position  with  the  Graves  Engineering 
Company,  Inc.,  25  Pine  Street,  New 
York  City. 

Dr.  D.  P.  Mason,  who  has  been  a 
member  of  the  staff  of  the  San  Joa- 
quin Light  &  Power  Company  at 
Fresno,  Cal.,  has  assumed  charge  of 
the  Midland  Counties  Public  Service 
Corporation  in  San  Luis  Obispo  and 
will  be  coast  manager  for  the  com- 
pany. 

Raymond  W.  Baker,  formerly  mana- 
ger of  the  Union  City  Electric  Light 
Company,  Union  City,  Ind.,  who  is  also 
vice-president  of  the  Interstate  Elec- 
tric Corporation  of  New  York  City, 
has  been  appointed  president  and  man- 
ager of  the  Palestine  ice  and  water 
works  companies,  .Palestine,  Tex. 

James  W.  McCrosky,  vice-president 
of  the  Latin-American  Public  Works 
Corporation,  has  just  returned  from  an 
extended  visit  to  Brazil,  the  Argentina, 
Uruguay  and  the  West  Coast  countries 
where  he  has  been  making  a  detailed 
study  of  opportunities  for  the  invest- 
ment of  American  capital  in  public 
utilities  and  public  works. 

Clyde  B.  Aitchison,  for  nearly  ten 
years  a  member  of  the  Public  Service 
Commission  of  Oregon,  has  resigned  to 
accept  the  position  of  solicitor  for  the 
National  Association  of  Railway  Com- 
missioners at  Washington,  D.  C.  His 
resignation  will  take  effect  about  June 
1.  Mr.  Aitchison  first  became  a  mem- 
ber of  the  Oregon  commission  in  1907, 
and  was  instrumental  in  drawing  up 
the  public  utilities  act  that  extended 
the  operations  of  the  commission.  He 
spent  a  number  of  weeks  in  investiga- 
tions at  Hood  River,  Ore.,  leading  up 
to  the  decision  in  the  Hood  River  rate 
case,  which  was  one  of  the  first  deci- 
sions ever  rendered  in  the  Pacific 
Northwest  based  on  actual  costs  of 
service  to  various  classes  of  consum- 
ers. 


II.  A.   HOLDREGE 


H.  A.  Holdrege,  general  manager  of 
the  Omaha  (Neb.)  Electric  Light  & 
Power  Company,  has  been  appointed 
State  director  for  Nebraska  of  the  work 
of  collecting  data  on  industrial  prepar- 
edness for  the  Naval  Consulting  Board. 
Mr.  Holdredge  has  for  years  been  very 
active  in  the  work  of  electrical  bodies 
of  Omaha  and  Nebraska,  and  was  twice 
elected  president  of  the  Nebraska  Sec- 
tion of  the  N.  E.  L.  A. 

John  H.  Lucas  has  been  appointed 
president  of  the  Kansas  City  Light  & 
Power  Company,  Kansas  City,  Mo. 

D.  L.  Mullen,  of  Lewiston,  N.  Y.,  has 
been  engaged  as  superintendent  of  the 
municipal  electric  light  and  power  plant 
at  Mayville  to  succeed  George  Harden- 
burg,  resigned. 

P.  F.  Kelly  has  been  appointed  local 
manager  of  the  Coast  Valleys  Gas  & 
Electric  Company,  at  Salinas,  Cal.,  to 
succeed  A.  H.  Rich,  who  will  be  trans- 
ferred to  another  field. 

A.  C.  Harrington,  who  has  been  gen- 
eral manager  of  the  Marquette  County 
Gas  &  Electric  Company  of  Ishpeming, 
Mich.,  for  the  past  three  years,  has  ten- 
dered his  resignation. 

J.  H.  Mitchell  has  been  appointed 
contract  agent  for  the  East  St.  Louis 
(111.)  Light  &  Power  Company.  Mr. 
Mitchell  was  formerly  power  engineer 
of  the  Columbus  (Ohio)  Railway  & 
Light  Company. 

Gillman  W.  Poore,  formerly  with  the 
Edison  Electric  Illuminating  Company 
of  Boston,  Mass.,  has  been  appointed 
superintendent  of  construction  of  the 
Commonwealth  Water  &  Light  Com- 
pany of  Summit,  N.  J. 

G.  D.  Nicoll,  who  has  had  charge  of 
the  Ohio  Electric  Railway  Company,  at 
Zanesville,  Ohio,  for  nearly  five  years, 
has  been  promoted  to  the  position  of 
superintendent  of  the  Western  and 
Southern  districts  of  the  company,  with 
headquarters  at  Dayton,  Ohio. 

Philip  J.  Kealy,  president  of  the  Kan- 
sas City  (Mo.)  Railway  Company,  has  . 
been  appointed  acting  general  manager 
of  the  Kansas  City  Light  &  Power 
Company  pending  the  appointment  of 
a  general  manager  of  the  corporation, 
which  is  the  successor  to  the  Kansas 
City  Electric  Light  Company. 
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NEW  APPARATUS   AND  APPLIANCES 

1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Electric  Range  with  Reflector 
Type  Heating  Element 

A  line  of  electrically  operated  ranges 
consisting  of  five  different  types  de- 
signed to  meet  the  respective  needs  of 
large  and  small  families,  has  been  de- 
veloped by  the  Hotpoint  Electric  Heat- 
ing Company,  Ontario,  Cal.  Four  of 
the  models  are  of  standard  gas-range 
design.  Another  is  modeled  after  what 
is  known  as  the  gasoline-stove  type. 
These  ranges  are  equipped  with  open- 
coil  reflector-type  heating  elements 
which  are  of  steel  and  poreclain  im- 
bedded in  steel.  The  truss  form  of  con- 
struction provides  rigidity,  it  is  pointed 
out,  and  absorbs  a  minimum  amount  of 
heat.  With  the  "Reflex  Burners,"  as 
they  are  called,  a  working  temperature 
is  reached  within  fifteen  seconds  after 
the  current  is  turned  on,  and  an  ele- 
ment with  a  diameter  of  8.5  in.  taking 
1500  watts  can  produce  the  same 
amount  of  heat,  it  is  declared,  that  is 
produced  by  a  gas  burner  of  standard 
size.  The  heating  elements  are  accessi- 
ble and  the  reflector  plates  rest  on  the 
crumb  tray,  which  pulls  out  in  the 
same  manner  as  a  crumb  tray  on  an 
ordinary  gas  range.  There  is  a  space 
1  in.  deep  between  the  coils  and  the  re- 
flector plate,  so  that  it  is  impossible,  it 
is  claimed,  for  food  to  accumulate 
around  the  coils.  This  minimizes  the 
possibility  of  disagreeable  odors  being 
produced  and  eliminates  the  risk  of 
coils  being  subjected  to  excessive  tem- 
peratures and  consequent  break-down 
through  lack  of  air  circulation.  In  case 
repairs  are  necessary,  the  elements  can 


ELECTRIC    RANGE    WITH    OPEN-COIL    HEAT- 
ING    ELEMENTS 

easily  be  removed.  Each  heating  ele- 
ment is  controlled  by  a  three-heat  indi- 
cating snap  switch.  The  ranges  are  fin- 
ished in  black  enamel.  The  ovens  of 
four  of  the  five  ranges  brought  out  are 
lined  with  "aluminized"  steel,  and  min- 
eral wool  is  packed  between  the  walls. 


Electric  Emergency  Engine 
Stop  Valve 

The  electrically  operated  emergency 
engine  stop  valve  shown  in  the  accom- 
panying illustration  is  designed  to  close 
instantly  in  case  of  accident.  It  is  made 
by  the  Crane  Company,  836  South 
Michigan  Avenue,  Chicago,  111.  The 
valve  can  be  connected  to  any  electric 
circuit  for  which  the  solenoid  is  wound 
and  can  be  controlled  from  any  num- 
ber of  points  desired.     For  instance,  a 


SOLENOID-OPERATED    ENGINE    STOP    VALVE 

governor  may  be  equipped  with  a  con- 
tactor so  as  to  close  the  circuit  in  case 
of  overspeed  of  the  engine.  Provision 
can  also  be  made  to  operate  the  valve 
in  cases  of  excessive  voltage  or  exces- 
sive current  demand,  or  when  the  steam 
pressure  is  too  high  or  too  low,  as  the 
case  may  be.  The  valve  may  also  be 
operated  with  a  rope  pull  and  a  me- 
chanical release. 

The  general  design  of  the  valve  is 
that  of  a  swing  check  valve,  with  the 
flow  of  steam  against  the  back  of  the 
disk,  which  is  held  open  from  the  out- 
side, allowing  an  unobstructed  passage 
for  steam  when  the  engine  is  running. 
A  lever  is  fastened  to  the  end  of  the 
shaft  connected  to  the  disk,  and  a  short 
length  of  chain  with  a  weight  on  its 
end  is  securely  pinned  to  the  lever.  This 
weight  tends  to  close  the  valve.  The 
design  is  suitable  for  steam  pressure  up 
to  250  lb.  per  square  inch. 

A  by-pass  valve  is  provided  for  equal- 
izing the  pressure  on  both  sides  of  the 
disk  when  the  valve  is  to  be  opened. 
When  the  engine  is  running,  the  disk 
is  held  out  of  the  path  of  the  steam  by 
means  of  the  cable  attached  to  the  lever. 
In  case  the  valve  is  mechanically  op- 
erated, the  end  of  the  cable  is  hung  on 
a  hook  or  attached  to  any  convenient 
releasing  mechanism.  When  electric- 
ally operated,  the  cord  is  released  by 
pressing  a  button. 


To  reset  the  valve,  the  throttle  valve 
on  the  engine  must  first  be  closed.  The 
by-pass  on  the  engine  stop  valve  is  then 
opened  to  equalize  the  pressure  on  both 
sides  of  the  disk.  The  disk  can  next  be 
elevated  to  the  open  position  and  the 
engine  stop  valve  reset.  The  by-pass 
valve  should  then  be  closed.  The 
emergency  valve  cannot  be  opened  as 
long  as  steam  can  escape  from  the  out- 
let side  of  the  stop  valve  through  the 
engine  or  to  the  atmosphere,  because 
the  stop-valve  disk  cannot  be  elevated 
until  the  pressure  is  equalized  through 
the  by-pass  valve. 


Polarized    Separable    Attach- 
ment Plug 

With  direct  current  it  is  sometimes 
important  that  the  flow  of  current  be 
always  maintained  in  the  same  direc- 
tion. With  the  increasing  popularity 
of  portable  machines  and  tools  the  need 
of  a  convenient  polarized  separable  at- 
tachment plug  to  assure  correct  polar- 
ity has  been  manifest,  and  to  meet 
this  need  Harvey  Hubbell,  Inc.,  Bridge- 
port, Conn.,  has  just  placed  on  the 
market  a  small  separable  attachment 
plug  with  polarized  contacts.  The  slots 
in  the  base  are  placed  at  right  angles, 
and  the  knife-blade  contacts  in  the  cap 
arranged  to  correspond.  With  this  plug 
it  is  impossible,  it  is  pointed  out,  to 
reverse  the  polarity  once  it  is  estab- 
lished in  the  cap.  According  to  the 
manufacturer,  the  term  "universal" 
might  well  be  applied  to  the  device  since 
it  can  be  used  either  as  a  polarized 
plug,  or  if  so  desired  the  cap  can  be 
interchanged  with  various  Hubbell  T- 
slot  receptacles  of  the  surface  and 
flush  types,  either  for  alternating  cur- 
rent or  direct  current.  The  plug  is  of 
tough    heat-proof    composition,    with    a 


FIGS.     1     AND    2 — POLARIZED    PLUG    AND 
STANDARD    PLUG 

nickel-plated  screw  shell.  The  stand- 
ard No.  5406  plug  shown  in  Fig.  2 
has  been  arranged  to  take  either  the 
porcelain  cap  usually  supplied  with  it 
or  the  polarized  composition  cap  of  the 
plug  described  above  and  illustrated  in 
Fig.  1. 
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Ornamental  Floor  Lamps 

in  the  accompanying  11  lu  itratioi 
shown  several  i  \  i>>  I  ically  dc 

i  floor  lamps  mounted  on  w i.n 

stands,    The  fixtures  shown  in  l  | 


I  1CS.     1,    2     AND    3 — ORNAMENTAL    FLOOR 
1   WII'S    MOl   NTED   ON    WOODEN    STANDS 

and  l^  are  wired  for  three  lamps  while 
that  shown  in  Fig.  •'!  is  wired  for  two 
lamps.  The  stands  are  finished  in  an- 
tique gold  and  are  ornamented  with  re- 
lief decorations.  The  shades  are  of  silk 
and  may  be  provided  in  various  colors. 
The  lamps  are  being  placed  on  the 
market  by  the  Crucet  Manufacturing 
Company,  25(5  West  Twenty-eighth 
Street,  New  York  City. 


Direct  Reading  Ohmmeter 

An  important  factor  in  the  proper 
operation  of  an  electric  signaling  sys- 
tem is  the  resistance  of  the  relay 
points,  which  should  not  vary  beyond 
established  limits.  To  meet  the  demand 
for  an  instrument  for  properly  testing 
these  systems,  the  Roller-Smith  Com- 
pany, 203  Broadway,  New  York,  has 
brought  out  the  "S.  S."  direct-reading 
ohmmeter,  as  it  is  called,  shown  here- 
with. The  instrument  is  a  modified 
form  of  a  portable  ohmmeter  made  by 
the  above-named  manufacturer,  and 
consists  of  a   slide-wire   bridge  having 


PORTABLE   DIRECT-READING   OHMMETER 

a  self-contained  galvanometer  of  sen- 
sitive but  rugged  design,  self-contained 
dry  cells  which  are  conveniently  located 
for  renewal,  galvanometer  key,  stylus 
and  self-contained  resistors.  It  is  in- 
closed in  a  hardwood  case,  provided 
with    hinged    top,    latch    and    lock    and 


leathei  handle     Thi <•<•  rai  :••     are  pro 

\  Idad    ii  i,  ii  in  and  0  100  ohma, 

on  a  .scale  L6  m.  long,  each  Male  being 

of   a   different    COlor      namely,    bin. 

and    Mack.       Mean       are    thus    provided 

!'"i    making  all   relay   point    tC    I    ,  a  ,  well 

a  many  other  rei  i  tance  meat  urementt 
within  the  range  of  the  device.  An 
unknown  resistance  i  mes  ured  i>y  con- 
necting it  to  points  \.\.  The  plug  !■ 
ted  in  one  of  the  sockets  marked 
"Dine,  red,  Mack,"  and  the  stylus  tapped 
along  the  wire  that  runs  from  end  to 
end  of  the  scale.  At  a  certain  point 
there  will  he  no  deflection  of  the  gal 
vanomctcr  pointer.  The  resistance  is 
then  read  off  the  scale,  utilizing  figures 
of  color  corresponding  to  the  socket. 
If  the  first  test  indicates  that  a  closer 
reading  could  ho  obtained  with  another 
range,  it  is  only  necessary  to  change 
the  plug  to  another  socket  and  find  the 
point  of  no  deflection  as  before.  The 
instrument  is  9.5  in.  by  5  in.  by  5  in. 
and  weighs  5  lb. 


Vehicle  Battery  Charging 
Outfit 

To  meet  the  demand  for  a  simple, 
convenient,  reliable  and  economical 
means  of  charging  vehicle  batteries  the 
Westinghouse    Electric   &    Manufactur- 
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VEHICLE  BATTERY  CHARGING  SET 

ing  Company  of  East  Pittsburgh,  Pa., 
has  developed  a  rectifier  outfit  which 
consists  of  a  transformer-reactor  and 
Cooper-Hewitt  rectifier  bulb  mounted  on 
a  cast-iron  frame.  The  transformer  is 
designed  to  deliver,  without  the  use  of 
extra  resistance  or  reactance  coils,  the 
gradually  decreasing  current  best  suited 
for  battery  charging.  Terminals  are 
provided  for  connecting  the  alternating- 
current  lines  and  the  battery  circuits 
to  the  outfit.  Fuses  for  overload  pro- 
tection are  placed  in  both  the  alternat- 
ing-current and  direct-current  circuits. 
Additional  features  are  the  simple 
starting  switch  and  the  two  link  con- 
nectors, by  means  of  which  the  trans- 
former connections  can  be  changed  to 
suit  any  particular  battery  pressure 
and  line  voltage  within  the  limits  of 
the  outfit.  The  bulb  is  tilted  by  means 
of  a  handle  at  the  front.  Provision  has 
also  been  made  for  mounting  a  volt- 
meter and  ammeter  on  the  frame. 


Small  Electric  Stoves 

\  line  of  light-weight  electric  stoves 
which  are  of  u  ■  on  the  table,  In  the 
sickroom  and  in  the  laboratory,  are  lin- 
ing placed  on  the  market  by  the  Bige 


SIX-INCH    DISK    STOVE 

low  Company,  Chicago,  111.  The  Model 
A  stove,  as  it  is  called,  weighs  5.5  lb., 
is  6  in.  in  diameter,  is  highly  nickeled 
and  has  insulated  feet.  It  is  provided 
with  6  ft.  of  cord.  This  stove  is  shown 
in  the  accompanying  illustration.  An- 
other 6-in.  disk  stove  brought  out  by 
the  above-named  manufacturing  com- 
pany is  designated  as  its  Model  C  de- 
vice and  is  equipped  with  button-regu- 
lated heat  control,  permitting  four 
changes  of  temperature. 


Motion-Picture  Motor- 
Generator  Set 

For  converting  alternating  current 
into  direct  current  for  motion-picture 
projection,  J.  H.  Hallberg,  New  York, 
has  developed  the  small  directly  con- 
nected motor-generator  outfit  shown 
herewith.  Machines  of  the  type  illus- 
trated have  also  been  brought  out  for 
transforming  direct  current  of  com- 
paratively high  voltage  to  direct  cur- 
rent of  lower  pressure.  By  means  of 
special  windings  the  outfit  operates  so 
that  an  arc  can  be  maintained  without 
the  necessity  of  having  a  rheostat  in 
series  with  it.  These  windings  are  so 
arranged  as  to  counteract  the  effect 
produced  by  the  shunt  windings  of  the 
generator,  so  that  the  closer  the  carbons 
are  brought  together  the  greater  will 
be  the  counteracting  effect,  actually  re- 


SELF-CONTAINED     MOTOR-GENERATOR     SET 
FOR  MOTION-PICTURE  PROJECTION  WORK 

ducing  the  voltage  of  the  generator. 
If  the  carbons  are  brought  together, 
and  a  short-circuit  is  thus  established, 
the  generator  will  stop  delivering  en- 
ergy. The  shaft  upon  which  is  mounted 
the  direct-current  armature  with  its 
commutator  and  the  motor  for  the  al- 
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ternating-current  motor,  is  large  in 
diameter  and  very  short,  allowing  for 
a  small  air  gap  between  the  pole  pieces 
and  the  armature  and  thus  increasing, 
it  is  pointed  out,  the  efficiency,  power 
factor  and  regulation.  The  shaft  is 
supported  by  two  ball  bearings,  one  in 
each  end  casting.  The  eight  pole  pieces 
of  the  generator  are  built  up  of  lami- 
nated steel,  fastened  inside  of  a  com- 
paratively light  steel  casting.  Four  of 
the  pole  pieces  carry  shunt-field  wind- 
ings and  special  compound  winding. 
The  other  four,  or  smaller  pole  pieces, 
carry,  only  series  windings.  These 
windings  are  insulated  to  withstand  as 
much  as  twenty  times  the  voltage  which 
will  be  applied  to  them  under  normal 
conditions.  The  entire  interior  of  the 
commutator  and  the  armature,  as  well 
as  of  the  rotor  of  the  motor,  is  hollow, 
and  upon  the  same  shaft  there  is 
mounted  a  specially  constructed  fitting, 
shaped  like  the  blades  of  a  fan,  for 
inducing  air  through  the  interior  as 
well  as  around  the  exterior  of  the 
rotor,  the  armature  and  the  commuta- 
tor, thus  insuring  cool  operation.  A 
finger,  which  is  adjustable,  is  provided 
for  forcing,  the  carbon  brush  against 
the  commutator.  Under  ordinary  cir- 
cumstances, the  manufacturer  claims, 
the  only  renewals  required  are  the  re- 
filling once  a  year  of  the  lubricating 
grease  chambers,  for  the  two  ball  bear- 
ings, and  from  one  to  two  sets  of 
brushes  per  year.  For  two  arcs  with 
ratings  of  from  20  amp.  to  40  amp. 
each,  the  accessories  include  a  15-in.  by 
18-in.  slate  panel,  on  which  are  mount- 
ed voltmeter,  ammeter,  special  field 
controller,  etc. 


energy  instead  of  energy  from  a  storage 
battery. 

The  diagram  of  connections  herewith 
shows  the  track  circuits.  For  both  of 
the  main-line  tracks  open-circuit  oper- 
ation    is     normally    employed,    closed- 


Automatic  Motor-Driven  Rail- 
road Crossing  Gate 

The  Briggs  Automatic  Gate  Com- 
pany, Hoopeston,  111.,  which  has  been 
formed  to  manufacture  an  automatic, 
motor-driven  railroad-crossing  gate, 
has  had  one  of  its  devices  in  service  at 
a  grade  crossing  on  the  Chicago  & 
Eastern  Illinois  Railroad  in  Hoopes- 
ton since  Sept.  26,  1915,  during  which 
period  the  gate  has  been  operated  about 
7000  times.     The  mechanism  actuating 

Northbound  Main 
A        Passing  Track- 


FIG.     2 — MECHANISM     FOR     OPERATING 
CROSSING    GATE 

circuit  operation  being  used  for  the 
switch  track.  Both  types  of  circuits 
are  arranged  so  that  the  gate  will  be 
operated  regardless  of  whether  the 
train  in  the  danger  section  of  track  is 
operating  in  the  established  direction 
of  traffic  or  against  it. 

The  standard  which  acts  as  a  support 
for  the  movable  gates  also  serves  as  a 
housing  for  the  motor,  the  storage  bat- 
tery and  a  pole-changing  device.  Most 
of  the  relays  are  placed  in  a  separate 
shelter  beside  the  track.  The  manu- 
facturer states  that  the  gate  can  be 
raised  or  lowered  in  eight  seconds,  and 
that  when  storage  batteries  are  used 
they  will  operate  the  gates  without  re- 
charging for  a  period  of  thirty-five  to 


FIG.    1 — DIAGRAM    OF   CONNECTIONS    SHOWING   TRACK   CIRCUITS 


the  gate  consists  of  track  circuits  on 
the  north-bound,  south-bound  and 
switch  tracks,  a  system  of  relays,  a 
storage  battery  as  a  source  of  energy, 
and  a  0.25-hp.  motor.  The  gate  can 
also    be     operated     on     central-station 


fifty  days.  The  manufacturer  claims 
further  that  all  crossings  which  would 
otherwise  require  the  services  of  a 
watchman  can  be  protected  with  less 
expense  by  gates  of  the  motor-driven 
type. 


Vacuum  Cleaner  with  Attach- 
ments for  Handle  End 

The  "Pneumode"  electric  cleaner  de- 
veloped by  the  Bright  Circle  Manufac- 
turing Company,  Toledo,  Ohio,  is  op- 
erated by  a  motor  of  the  "universal" 
type  which  rests  on  the  underside  of 
the  suction-pipe  handle,  normally  with- 
in 0.5  in.  of  the  floor.  The  floor  tool, 
handle  and  cleaning  tools  are  all  formed 
of  vulcanized  fiber.  A  transparent  in- 
dicator cap  which  covers  the  fan  is 
readily  removable.  Turning  this  cap 
half  way  around  cuts  off  the  suction 
from  the  floor  and  lets  it  through  the 
handle,  or  vice  versa.  By  removing  the 
cap,  access  is  given  to  the  fan.  Be- 
cause of  the  fiber  construction  and  lack 
of  metallic  parts,  the  device  weighs  only 
7  lb.  The  floor  tool  is  swiveled  at  an 
angle  on  the  handle  and  will  run  under 
and  around  furniture  bases  by  swivel- 
ing  the  machine  so  that  it  will  lie  flat 
on  its  side.  A  carpet  brush  and  polish- 
ing felt  are  combined  in  an  invertible 
tool  for  attaching  to  the  ordinary  floor 
tool.  The  machine  is  equipped  with  rub- 
ber-covered rollers,  which  are  mounted 


VACUUM     CLEANER     WITH     SUCTION     CON- 
NECTIONS TO  HANDLE  AND  FLOOR  TOOL 

on  spring  supports  stuck  into  the  ends 
of  the  floor  tool,  and  are  removable  at 
will.  It  is  not  necessary  to  oil  the  rol- 
lers, since  they  have  arguta  bearings. 
A  paper  liner  fits  into  a  silken  cover 
for  catching  the  dust.  About  once  in 
every  two  weeks  the  paper  liner  is  re- 
placed, the  liner  and  contents  being  de- 
stroyed together  without  being  emp- 
tied. The  dust-bag  liner  is  also  util- 
ized as  a  circular,  and  is  being  issued 
by  the  above-named  company  as  a  semi- 
monthly magazine. 


Magnetic  Rectifier  for  Battery 
Charging 

In  the  accompanying  illustration  is 
shown  a  mechanically  operated  recti- 
fier which  is  provided  with  an  armature 
which  vibrates  between  the  poles  of  a 
permanent  magnet.  The  armature  thus 
acts  as  a  magnetic  switch,  opening  and 
closing  the  charging  circuits  and  also 
preventing  the  discharge  of  the  battery 
through  the  rectifier  in  case  the  alter- 
nating-current supply  should  be  tem- 
porarily cut  off.  A  special  step-down 
transformer  is  utilized  to  cut  the  line 
voltage  down  to  the  proper  charging 
pressure.       The    low-voltage    charging 
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tached  a  copper  electrode  which  makes 
and  breaki  contad  with  i  carbon  eloc 
trode.  The  transformer  and  rectifier 
are  mounted  on  s  metallic  ba  a  and  an 
Inclosed  In  a  neal  case.  The  entire  ma- 
chine  is  rigidly  constructed,  small, 
compacl  and  easily  portable,  it  i 
Tided  with  long,  flexible  charging  wires 
so  thai  it  can  be  conveniently  attached 
to  any  battery,  The  magnetic  rectifier 
is  advantageous,  it  Is  pointed  out,  due 
to  the  fact  thai  it  has  only  one  moving 
pari  ami  that  there  Is  no  sparking  of 
the  carbon  and  copper  electrode,  The 
carbon  contact   is,  moreover,  Infusible 

and   will   not    stick.      A    thumb   screw   is 

provided  for  adjusting  the  electrode  for 
wear  of  the  carbon.  The  charger  is  put 

in  operation  by  screwing  the  extension 
plug  Into  any  convenient  lamp  socket 
and  turning  on  the  current.    The  posi- 


chine  molded   geari    and   ball    t  • « tai  Ing 
which  ai <■    aid  to  be  prad Ically  i  llenl 
u  lull-  in  »ct  [on,    1  ii  remo\  Ing  the  clol  hea 
from  the  wai  bei  it  I    nol  necessary  to 


PORTABLE  MAGNETIC  RECTIFIER 

tive  and  negative  wires  from  the  recti- 
fier are  then  attached  to  their  corre- 
sponding binding  posts  on  the  battery, 
when  the  ammeter  will  indicate  the 
proper  charging  current.  Where  it  is 
desired  to  charge  several  6-volt  bat- 
teries at  one  time  or  batteries  of  higher 
voltage,  two  or  more  rectifiers  can  be 
mounted  on  a  panel  with  terminals  for 
series  or  multiple  operation.  The  recti- 
fier is  being  made  by  the  Ohio  Electric 
Works,  Cleveland,  Ohio. 


Electric  Washer  with  Tele- 
scopic Tub  Stand 

An  electrically  operated  washing  ma- 
chine provided  with  a  heavy  cold-rolled 
polished-copper  tub,  tinned  on  the  inside 
and  double-seamed,  holding  17  gal.  of 
water,  and  having  a  capacity  of  six 
sheets,  seventy-two  towels  or  120  nap- 
kins (or  the  equivalent  amount  of 
clothes)  is  shown  in  the  accompanying 
illustration.  The  legs  are  of  steel  tub- 
ing strengthened  with  steel  braces,  cop- 
per plated  and  polished.  The  tub  stand, 
when  not  in  use,  telescopes  and  folds 
back  out  of  the  way.  The  machine  is 
operated  by  a  %-hp.  motor,  which  may 
be  utilized  to  drive  both  the  washer  and 
the  wringer  at  the  same  time.  The 
operating    mechanism    consists    of    raa- 


METAL    WASHING    MACHINE 

throw  off  the  power  since  raising  the 
cover  disconnects  the  gear  and  elimi- 
nates danger  of  accident,  it  is  asserted. 
The  two-roll  reversible  wringer  is 
mounted  on  a  malleable-iron  frame,  and 
is  equipped  with  ball-bearing  inclosed 
gears  and  reversible  waterboard.  The 
wringer  is  operated  by  one  lever 
through  the  forward,  reverse  and  "stop" 
positions.  The  cover  of  the  machine  is 
of  Southern  cypress.  The  machine 
weighs  150  lb.  complete,  and  is  being 
placed  on  the  market  by  the  Victor 
Manufacturing  Company,  Leavenworth, 
Kan.  

Automobile  Radiator  Heater 

An  electrically  operated  automobile 
engine  or  radiator  heater  has  been  de- 
veloped by  the  Metal  Specialties  Manu- 
facturing Company,  730  West  Monroe 
Street,  Chicago,  111.,  to  keep  the  engine 


AUTOMOBILE    ENGINE    AND    RADIATOR 
HEATER 

and  radiator  warm  in  cold  weather 
when  the  engine  is  standing  in  an  un- 
heated  garage  over  night.  It  keeps  the 
water  from  freezing  in  the  radiator  and 
maintains  the  engine  warm  enough  so 
that  it  can  be  started  readily  when 
wanted.  The  heater  is  provided  with 
a  cord  for  attaching  to  any  lighting 
socket.  The  heater  is  placed  under  the 
hood  when  in  operation. 


Electric  Sterilizers 

Several  types  of  electrically  operated 
sterilizers  have  been  developed  by  the 
Halverson  Company,  111  Sixth  Street, 
Portland,  Ore.,  one  of  which,  designed 
especially  for  the  use  of  dentists,  is  10 


In.  t>y  4.6  in.  i>y  8  5  In      Another  for 
n  s  bj  phy  iciani   m<  a  iu  a    L5.5  in,  by 

6  5  in.  by  .'i.7f>  in.  in  size.  Each  ten 
li/.er  is  equipped  with  ;t  contact  plug 
and  fuse  screw  which  automatically 
breaks  the  contact  and  shuts  off  the 
current  as  soon  as  the  water  in  the  re- 
ceptade  is  exhausted.  A  new  fuse 
Screw  can  then  he  easily  inserted  with 
a  pair  of  pliers  or  a  screwdriver.  Red 
signal  lamps  may  he  provided  at  the 
base  if  desired.  The  sterilizer  is 
equipped  with  a  removable  tray  which 
is  automatically  lifted  when   the  cover 


ELECTRIC  STERILIZER  WITH   WARNING 
SIGNAL    LAMP 

is  raised.  These  sterilizers  are  being 
made  for  operation  on  pressures  of 
either  110  volts  or  220  volts. 


Electrically  Lighted  Tablet 
Holder 

A  novel  device  of  recent  development 
which  consists  of  a  tablet  holder 
equipped  with  battery  and  miniature 
lamp  is  shown  in  the  accompanying  il- 
lustration. A  pad  and  pencil  are  pro- 
vided with  the  holder  so  that  writing 
can  be  performed  in  the  dark.  The  de- 
vice is  made  up  of  a  rectangular  metal 
frame  rolled  into  a  cylinder  at  one  end 
and  covered  with  leather.  A  small  dry 
battery  is  inserted  in  the  hollow  cylin- 
der and  held  in  place  by  a  detachable 
cap.  Upon  pressing  a  small  slide  at  the 
end  of  the  cylinder,  contact  is  estab- 
lished, and  the  lamp  throws  its  light, 
shaded    and    directed    by    a    hood    with 


PAD    HOLDER    WITH    BATTERY-OPERATED 
LAMP 

metal  reflector,  upon  the  paper.  Com- 
plete with  lamp,  battery  and  paper,  the 
tablet  holder  weighs  about  1-1  oz.  The 
tablet  holder  is  being  placed  on  the 
market  by  the  Supremus  Manufactur- 
ing Company,  17  Park  Row,  New  York. 
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Electric  Cooking  Stove 

The  cooking  stove  shown  herewith  is 
equipped  with  a  heating  element  which 
is  wound  in  a  heat-retaining  disk  and 
which  is  installed  inside  the  heat-in- 
sulated cooking  compartment;  there- 
fore, according  to  the  manufacturer, 
the  Caloric  Company,  Janesville,  Wis., 
every  unit  of  heat  generated  is  con- 
served. In  the.  cover  of  the  stove  is  a 
ventilating  valve  which  acts  as  an  in- 
dicator and  shows  when  the  current 
should  be  turned  off.  For  instance,  in 
cooking  a  quantity  of  food  the  food  is 
placed  in  the  cooking  compartment  cold 
and  the  current  turned  on.  When  steam 
appears  at  the  ventilating  valve  the 
food  has  reached  the  cooking  point,  it 
is  pointed  out,  and  the  current  can  be 
turned  off.  The  heat  retained  in  the 
compartment  will  serve  to  finish  the 
cooking  operation.  A  5-lb.  chicken  or 
piece  of  beef  will  require  the  current  to 
be  turned  on  about  forty-five  minutes, 
it  is  asserted,  before  steam  appears  at 
the  ventilating  valve;  the  current  is 
then  turned  off  and  the  meat  remains 
a,t  the  cooking  point  for  three  and  a 
half  hours.  The  unit  is  wound  for  600 
watts  at  110  volts,  and  may  be  con- 
nected to  any  ordinary  lamp  socket. 
The  lining  of  the  stove  is  of  seamless 
aluminum.  The  case  is  of  metal  litho- 
graphed in  imitation  golden  oak.  The 
cover  of  the  stove  is  provided  with  a 
fastener  which  automatically  takes  up 
all  wear,  and  jams  the  cover  down 
tight,  thus  producing  a  steam-tight,  air- 
tight cooking  compartment.  The  cooker 
ghown  in  the  accompanying  illustration 
is  31  in.  high  and  weighs,  complete,  113 
lb.  The  cooker  itself  is  15  in.  by  15  in. 
by  15  in.,  and  stands  on  legs  16  in.  high. 
It  has  a  capacity  of  8  quarts,  and  is 
equipped  with  adjustable  cooking  rack 
and  cooking  utensils.  Another  cooker 
of  the  same  type  has  a  capacity  of  12 
quarts,  and  is  17  in.  by  17  in.  by  17  in., 
has  a  total  height  of  33  in.,  and  weighs, 
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cooking  compartments.  No  automatic 
current  control  device  is  provided  with 
this  model. 


ELECTRIC    COOKING    STOVE    WITH    HEAT- 
RETAINING  COMPARTMENT 

complete,  113  lb.  A  "Junior"  electric 
cooker,  as  it  is  called,  of  8-quart  ca- 
pacity, has  also  been  developed  by  the 
Caloric  Company.  It  is  cased  in  heavy 
sheet  iron,  finished  in  aluminum  bronze 
and  equipped  with  seamless  aluminum 


6000-Kva    Outdoor  Sub- 
station 

The  outdoor  substation  shown  in  the 
accompanying  illustration  is  a  simple 
high-voltage  transformer  station  with  a 
rating  of  6000  kva.  It  is  installed  at 
Cohoes,  N.  Y.,  and  serves  power  to  one 
of  the  largest  woolen  mills  in  the  world. 
The  station  was  designed  and  built  by 
the  Railway  &  Industrial  Engineering 
Company  of  Pittsburgh,  Pa.  The  equip- 
ment consists  of  Burke  horn-gap 
switches  and  lightning  arrestors 
mounted  on  the  top  of  the  steel  struc- 
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HIGH-VOLTAGE   TRANSFORMER   STATION 

ture  which  carries  the  oil  circuit  break- 
ers. The  illustration  clearly  shows  the 
method  of  carrying  the  wiring  and  con- 
nections to  the  three  2000-kva.  Westing- 
house  transformers. 


Twin-Type    Electric    Washer 

A  feature  of  the  twin-type,  electric- 
cally  operated  washer  shown  herewith 
is  the  pair  of  control  devices  provided 
with  each  tub.  The  mechanism  is 
stopped  or  started  automatically  by 
raising  and  lowering  the  lid,  or  by 
means  of  levers  at  each  end  of  the  ma- 
chine. If  the  operator  wishes  to  use 
only  one  tub,  the  mechanism  for  the 
other  one  can  be  stopped  with  the  lever 
without  raising  the  lid,  or  the  mechan- 
isms of  both  tubs  can  be  stopped  with- 
out lifting  the  lids.  The  wringer  re- 
volves completely  around  in  either  di- 
rection and  can  be  locked  in  any  posi- 
tion desired.     A  wide,  reversible  drain 


prevents  water  from  splashing  on  the 
floor  when  wringing.  The  mechanism 
is  so  constructed  that  it  is  impossible 
for  the  hands  or  clothing  to  become 
caught.  The  machine  is  26  in.  wide  by 
52  in.  over  all  with  the  extension  rack 


TWIN-TYPE    MOTOR-DRIVEN     WASHINfi 
MACHINE 

folded.  The  rack  is  18  in.  wide.  Use 
is  made  of  a  platform  of  angle  steel 
the  legs  of  which  are  equipped  with  ex- 
tension castings  permitting  the  height 
of  the  machine  to  be  adjusted  to  suit 
the  operator.  The  drain  pipes  are 
threaded  for  hose  attachments.  The 
tubs  are  of  1.25-in.  Virginia  white  ce- 
dar. A  Robbins  &  Myers  washing-ma- 
chine motor  recently  described  in  these 
columns  is  utilized  to  operate  the  ma- 
chine. This  motor  is  provided  with 
special  end  heads  which  have  overhang- 
ing grids  which  protect  the  motor  from 
water  and  at  the  same  time  allow  thor- 
ough ventilation.  The  motor  is  mounted 
on  a  platform  under  one  of  the  tubs  and 
is  belt-connected  to  the  machine. 


Electric  Insert  Water  Heater 

An  electrically-operated  heater  which 
consists  of  a  pipe  1.25  in.  in  diameter 
and  56.5  in.  long  which  is  designed  for 
insertion  in  water  tanks  gen 
erally  heated  by  coal  or  gas, 
has  been  placed  on  the  market 
by  the  Lee  Electric  Radiator 
Company,  629  Peoples  Gas 
Building,  Chicago,  111.  The 
unit  can  be  inserted  in  the 
opening  through  the  top  of  the 
tank,  as  shown  in  the  accom- 
panying illustration;  it.  is  not 
necessary  to  disconnect  the 
tank  from  the  coal  or  gas 
heater  already  installed.  The 
unit  is  threaded  for  1  in.  at 
the  top.  It  is  filled  with  an  in- 
sulating, non-oxidizing  fluid  in 
which  is  submerged  an  open- 
resistance  coil  or  heating  ele- 
ment. Units  are  being  made  with  sin- 
gle-heat elements  rated  at  500  watts 
and  750  watts,  and  three-heat  units  are 
being  made  with  ratings  of  1500  watts 
and  2000  watts.  Tests  have  shown  that 
water  can  be  had  at  various  hours  rang- 
ing at  a  temperature  of  110  deg.  to 
185  deg.,  or  approximately  45  gal.  every 
twenty-four  hours  at  a  temperature  of 
115  deg.   (bath  temperature). 
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and  Central-Station  Fields 

Pennsylvania   and   New  Jersey  Consider 
Adoption  of  Lighting  Code 

An     Inform*]    Conference    Of    the    subcommittee    on 

lighting  legislation  of  the  illuminating  Engineering  So 
cietj  with  representatives  of  the  Department  of  Labor 
and  industry  of  Pennsylvania  and  of  the  Departmenl  of 
Labor  of  New  Jersey,  was  held  at  th<>  Engineers'  Club, 
Philadelphia,  Pa.,  on  April  LO  for  the  purpose  of  dis- 
cussing the  various  rules  and  regulations  governing 
factory  lighting  as  recommended  in  the  code  of  light- 
ing for  factories,  mills  and  other  work  places  recently 
issued  by  the  illuminating  Engineering  Society. 

The  sub-committee  on  lighting  legislation  of  the  so- 
ciety was  represented  by  L.  B.  Marks,  chairman;  C.  0. 
Bond,  C.  E.  Clewell  and  G.  H.  Stickney;  the  Department 
of  Labor  and  Industry  of  Pennsylvania  by  Dr.  John 
Price  Jackson,  commissioner  of  labor  and  industry,  and 
J.  P.  Cronin;  the  Department  of  Labor  of  New  Jersey 
by  R.  H.  Leveridge,  department  electrical  engineer;  and 
as  guests,  R.  E.  Simpson  and  Samuel  Snyder. 

The  sessions  of  this  conference,  both  morning  and 
afternoon,  were  devoted  to  an  examination  of  the  rules 
as  submitted  by  the  Illuminating  Engineering  Society. 
These  rules  were  discussed  thoroughly  item  by  item, 
and  minor  changes  suggested.  These  suggestions  have 
been  submitted  to  the  committee  on  lighting  legisla- 
tion of  the  society  for  further  consideration  prior  to 
their  proposed  adoption  by  the  State  departments  rep- 
resented at  this  conference. 


Comparative     Economy     of     Electric-Truck 

Service — Effects  of  Rising  Price  of 

Gasoline  Noted 

Compared  with  a  gasoline  machine  of  the  same  rat- 
ing an  estimated  saving  of  $625  a  year  can  be  ex- 
pected from  a  5-ton  electric  truck  when  operated  in  a 
field  for  which  it  is  suited,  according  to  George  H.  Hud- 
son, New  England  manager  for  the  General  Vehicle 
Company,  who  delivered  an  address  on  the  subject  be- 
fore electric-vehicle  and  central  station  men  at  Boston 
on  April  11. 

Discussing  the  economies  of  such  an  equipment  un- 
der present-day  conditions,  Mr.  Hudson  estimated  the 
yearly  operating  cost  of  a  5-ton  electric  truck  at  $2,772, 
figuring  energy  at  the  comparatively  high  rate  of  5 
cents  per  kilowatt-hour,  as  against  $2,824  for  the 
"gas"  truck,  with  gasoline  at  25  cents  per  gallon.  Fixed 
charges  would  come  to  $691  for  the  electric  and  $1,264 
for  the  gasoline  truck,  allowing  interest  at  6  per  cent, 
and  depreciation  at  10  per  cent  for  the  electric  and  at 
20  per  cent  for  the  gasoline  machine.  -  This  gives  a 
total  of  $3,463  for  the  electric  truck  against  $4,088  for 
the  gasoline.  The  daily  mileage  of  the  electric  truck 
was  taken  at  30. 

Mr.  Hudson  pointed  out  that  electric  truck  costs  can 
be  estimated  with  considerable  accuracy  in  view  of  the 
guarantees  of  manufacturers  regarding  battery  renew- 
als, tire  life  and,  in  some  cases,  even  mechanical  re- 
newals. In  his  estimate  a  tire  life  of  twelve  months 
with  a  run  of  7000  miles,  was  assumed  for  the  gasoline 


truck,  and  a  life  of  eighteen  months  with  a  run  of  8000 
miles  in  the  case  of  the  electric.  The  electric  truck 
can  be  operated  satisfactorily  by  a  driver  paid  $15  or 
$16  per  week  against  $18  for  the  gasoline  outfit.  In 
one  instance  the  speaker  rioted  a  weekly  wage  of  $25 
for  the  driver  of  a  gasoline  truck. 

The  high  price  of  gasoline  is  now  attracting  the 
owner  of  the  "gas"  truck  to  the  electric,  within  the 
latt it's  field.  The  fuel  bills  of  one  operator  of  four 
trucks  in  the  New  England  territory  were  $1,800  last 
year,  but  on  the  present  basis  of  gasoline  these  will  be 
$.",,000. 


Tendencies  in  High-Voltage  D.C.  Practice 
Discussed  by  A.I.E.E. 

High-voltage  direct-current  developments  were 
traced,  possibilities  of  standardization  considered,  and 
some  of  the  factors  that  render  very  high  voltages  un- 
economical pointed  out  at  a  meeting  of  the  American 
Institute  of  Electrical  Engineers  held  in  New  York 
City  on  April  14.  The  paper  of  the  evening,  which  was 
entitled  "High-Voltage  D.C.  Railway  Practice,"  was 
prepared  by  Clarence  Renshaw.  In  it  attention  was 
called  to  changes  that  have  had  to  be  made  in  direct- 
current  motors,  and  improvements  that  can  be  made  to 
simplify  control  equipment  for  operation  on  high-volt- 
age or  on  combination  low-voltage  high-voltage  sys- 
tems. Methods  of  operating  auxiliary  apparatus  and 
lighting  circuits  from  the  high-voltage  circuits  and 
relative  values  of  automatic  and  manual  change-over 
switches  were  touched  on.  The  ultimate  economic  lim- 
its to  direct-current  voltages  were  also  discussed,  atten- 
tion being  called  to  the  advantages  of  voltages  that  are 
multiples  of  the  standard  street  railway  voltage.  Fac- 
tors that  should  be  considered  in  providing  switching 
and  contact  equipment  were  also  mentioned.  In  view 
of  the  multiplicity  of  operating  arrangements  with  high 
voltages  the  speaker  urged  standardization. 

The  subjects  were  discussed  by  Frank  J.  Sprague, 
New  York  City;  W.  J.  Davis,  Southern  Pacific  Com- 
pany, San  Francisco,  Cal. ;  W.  B.  Potter  and  A.  H.  Arm- 
strong, General  Electric  Company;  N.  W.  Storer  and 
Calvert  Townley,  Westinghouse  Electric  &  Manufactur- 
ing Company;  B.  F.  Wood,  United  Gas  &  Engineering 
Corporation,  and  S.  I.  Oesterreicher,  New  York  City. 

Mr.  Sprague  traced  the  history  of  direct-current  volt- 
age increase,  which  he  has  consistently  advocated.  Mr. 
Potter  pointed  out  that  economic  considerations  must 
limit  direct-current  voltage  increase.  He  also  called 
attention  to  the  fact  that  in  one  case  where  3000  and 
5000  volts  were  considered  the  initial  cost  was  about 
the  same  with  either,  but  the  maintenance  expense 
favored  the  adoption  of  the  lower  voltage.  Reference 
was  made  to  conditions  existing  on  several  electrified 
roads.  The  speaker  concluded,  however,  that  3000  volts 
is  not  the  limit  to  direct-current  voltage,  but  a  standard 
cannot  be  established  arbitrarily  without  reference  to 
conditions.  Mr.  Davis  showed  that  the  most  desirable 
voltage  depends  not  only  upon  the  saving  in  copper,  but 
upon  the  load  factor  of  substations  and  the  cost  and 
number  of  locomotives  required.  Mr.  Townley  ex- 
pressed opposition  to  establishing  standard  voltages  or 
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limits  beyond  which  to  go  as  impeding  progress.  Mr. 
Storer  said  there  is  nothing  to  show  that  5000-volt 
equipment  will  be  more  costly  than  that  for  lower  volt- 
ages, and  urged  that  engineers  get  together  on  stand- 
ards. Others  taking  part  in  the  discussion  called  at- 
tention to  the  importance  of  dependable  operation,  em- 
phasizing its  effect  on  maintenance  expense. 


Educational  Advertisements  Reprinted 

The  Commonwealth  Edison  Company  of  Chicago  has 
reprinted  in  booklet  form  the  twenty-seven  educational 
advertisements  which  ran  as  a  weekly  series  in  all  of 
the  English  newspapers  of  the  city  during  the  winter 
and  early  spring  months.  The  booklet  has  been  printed 
in  response  to  requests  from  many  sources  for  the  com- 
plete series.  The  purpose  of  the  series  has  been  to  tell 
in  outline  the  story  of  central-station  electricity  sup- 
ply in  Chicago.  The  aim  has  been  to  do  this  simply, 
without  exaggeration,  and  in  brief  installments.  As  is 
said  in  the  first  advertisement  the  series  constitutes  "A 
Report  to  the  Public."  The  booklet  is  called  "Electric 
Service  in  Chicago." 


Public  Service  Commission  News 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has  di- 
rected the  Consolidated  Gas  Company  of  New  Jersey  to 
adopt  new  regulations  regarding  the  installation  of 
conduit  and  other  electric  apparatus  for  service  con- 
nection, similar  to  those  of  the  Public  Service  Electric 
Company,  which  provide  that  a  service  connection  not 
exceeding  30  ft.  in  length  from  the  curb  shall  be  made 
without  cost  to  the  customer,  and  excess  to  be  paid  for 
by  the  customer  at  the  rate  of  50  cents  per  foot.  The 
board  sustains  the  complaints  brought  by  customers  of 
Long  Branch  against  the  company  in  requiring  cus- 
tomers to  pay  the  entire  cost  of  service  connections,  in- 
cluding conduit  and  cable  from  the  curb  line  to  build- 
ing, cable  terminal  inside  the  premises  and  main-line 
switch  and  cut-out,  with  iron  inclosure  box.  In  its  de- 
cision the  board  says :  "We  agree  with  this  contention, 
particularly  as  the  largest  company  in  the  State  (Pub- 
lic Service  Electric  Company),  whose  business  repre- 
sents more  than  half  of  the  total  electric  light  and 
power  business  in  the  State,  has  adopted  and  filed  with 
us  rules  and  regulations  which  result  in  imposing  no 
charge  upon  a  customer  served  from  an  underground 
system,  providing  the  distance  to  the  customer's  prem- 
ises is  not  greater  than  30  ft.,  measured  from  the  curb." 

Massachusetts  Commission 

The  Public  Service  Commission  has  authorized  the 
Bay  State  Street  Railway  to  issue  additional  first  pre- 
ferred stock  and  bonds  of  the  par  value  of  $1,435,700  to 
meet  floating  indebtedness.  Vigorous  opposition  to  the 
issue  of  these  securities  was  voiced  at  the  public  hear- 
ings by  opponents  to  the  important  fare  increase  peti- 
tion of  the  company  now  being  heard  by  the  commis- 
sion. In  a  fifteen-page  decision  the  board  reviews  its 
powers  and  duties  with  respect  to  security  issue  juris- 
diction. It  holds,  among  other  things,  that  it  has  no 
authority  to  refuse  to  approve  a  security  issue  on  the 
ground  that  it  could  be  made  to  better  advantage  at  an- 
other time;  that  no  evidence  appears  upon  which  the 
commission  can  consistently  disapprove  the  price  now 
fixed  by  the  stockholders,  even  though  that  price  be 
lower  than  was  authorized  in  permitting  an  unsuccess- 
ful issue  last  year;  that  in  general  the  company's  de- 
cision to  issue  both  stock  and  bonds,  within  the  law,  to 


open  up  a  broader  field  of  investment  for  its  securities, 
is  a  problem  for  the  solution  of  which  the  management 
rather  than  the  commission  is  responsible;  and  that  it 
would  be  the  duty  of  the  board  in  any  proceedings  in- 
volving rates  and  service  to  prevent  any  injurious  re- 
sults to  the  public  from  any  action  of  the  directors  taken 
at  the  expense  of  the  company. 

Illinois  Commission 

On  April  1,  1916,  the  State  Public  Utilities  Commis- 
sion placed  in  effect  conference  ruling  number  23 
"Governing  the  Construction  and  Filing  of  Schedules 
of  Rates,  Tolls  and  Charges  by  Public  Utilities  Other 
Than  Transportation  Companies,"  viz.,  electric,  gas, 
water  and  heating  utilities.  Under  the  Illinois  statute, 
all  utilities  are  required  to  file  with  the  commission,  and 
also  to  publish,  every  rate,  rule  and  charge  under 
which  it  may  desire  to  operate,  before  furnishing  serv- 
ice thereunder.  Conference  ruling  number  23  sets  forth 
in  detail  the  manner  in  which  the  rates  and  charges  are 
to  be  compiled  and  filed,  and  also  contains  several  typi- 
cal standard  forms  of  rate  sheets. 

The  accounting  department  of  the  State  Public  Utili- 
ties Commission  is  actively  engaged  in  the  preparation 
of  a  tentative  draft  of  rules  and  regulations  covering 
a  uniform  system  of  accounts  for  electric,  gas,  water 
and  heating  utilities.  A  uniform  system  of  accounts, 
similar  to  those  established  by  other  State  commis- 
sions, it  is  felt,  is  urgently  needed  in  Illinois.  Such  a 
uniform  system  of  accounts  has  already  been  placed 
in  effect  for  class  I  and  class  II  telephone  companies. 
It  is  expected  that  the  accounting  department,  within 
a  month,  will  be  in  readiness,  so  as  to  permit  the  com- 
mission to  set  a  date  for  public  hearing  of  the  utilities 
affected  by  the  new  rules. 

An  application  of  the  St.  Clair  County  Gas  &  Electric 
Company  for  a  complete  rehearing  of  the  Belleville 
Electric  Case  has  been  denied  by  the  State  Public  Utili- 
ties Commission,  except  in  so  far  as  the  commission's 
previous  order  pertained  to  the  fixing  of  rates  for 
municipal  street  lamps.  A  former  rate  of  $68.50  per 
lamp  per  year  had  been  reduced  to  $55  per  lamp  per 
year.  The  company  claimed  numerous  errors,  and  pe- 
titioned to  introduce  further  testimony  as  to  the  cost 
and  the  form  of  the  rate.  This  the  commission  will 
permit. 

Relative  to  rehearings,  the  commission  states  that  it 
"is  of  the  opinion  that  full  test  of  the  said  rates  should 
be  made  by  not  less  than  an  entire  year  of  operation 
under  the  new  schedule,  before  a  utility  attempts  to 
disturb  the  commission's  order  fixing  rates.  This  com- 
mission is  quite  agreeable  to  a  rehearing  relative  to 
revenues  and  to  an  equitable  revision  of  rates,  when- 
ever it  may  be  shown  that,  after  an  adequate  trial,  the 
rates  which  have  been  fixed  by  order  are  insufficient  to 
compensate  a  utility  for  all  of  its  proper  charges  and 
for  all  of  its  reasonable  operating  expenses." 

Upon  the  question  of  excess  capital  stock  tax,  over 
and  above  a  reasonable  value  of  the  utility's  tangible 
property,  the  commission  says:  "In  regard  to  an  ap- 
proximate $2,000  increase  in  taxes  (in  1915)  there  is 
little  apparent  deduction  to  be  made,  other  than  to 
note  that  the  record  shows  the  item  of  taxes  to  be  com- 
posed largely  of  a  capital  stock  tax  which  would  not 
exist  if  the  respondent  were  capitalized  at  a  reasonable 
valuation  of  its  physical  property,  and  were  earning  a 
reasonable  return  thereon.  The  consumers  of  Belle- 
ville receive  no  benefit  whatsoever  from  expenditures 
devoted  to  payments  of  a  capital  stock  tax  in  excess  of 
the  value  of  the  property  devoted  to  public  use."  The 
commission  stayed  the  placing  into  effect  of  the  low  $55 
annual  rate  for  street  arc  lamps  in  Belleville,  pending 
the  decision  in  the  rehearing. 
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Sedalla    *  loeee    I  <>ii 1 1  eel    tor    Set  lei 
Street    Lighting   Service.    The   city   of 

Scdalia,   Mn.,  has  closed  a  COntrad   with 

the    local    lighting   company,   the   City 
Light  A  Traction  Company,  for 
itreel     lighting     service     as     follows: 
rhirty-eeven    400  cp.    Type    C    M 
lamps  on  center-span   suspension; 
200-cp.  Type  C  Mazda  lamps,  part  of 
which   will   be   center-span   suspension 

and  part  on  mast  arms;  forty  BO-Cp. 
I'ypc  C  Ma idl  lamps  to  Ik-  located  on 
short    alius    in    the    alloys    through    the 

commercial  districts.  Work  of  instal- 
lation is  to  be  under  way  by  May  l  and 
completed  by  Aug-.  I,  L916. 

Union   Electric   to  Have   Employees' 

Club. — A.  C.  Einstein,  vice-president  and 
general  manager  of  the  Union  Electric 
Light    &    Power    Company,    St.    Louis, 

Mo.,  is  fostering  a  movement  for  a  club 
of  employees  in  the  company.  A  whole 
floor  of  the  new  addition  to  the  present 
building,  it  is  stated,  will  be  turned 
over  to  club  purposes,  and  will  include 
a  hall,  with  stage  and  balcony,  capable 
of  seating  600  persons,  restaurant,  bil- 
liard and  poolrooms,  bowling  alleys, 
and  reading  rooms.  It  is 
thought  that  this  club  will  replace  the 
present  company  section  of  the  National 
Electric  Light  Association  to  a  large 
extent. 

Official  Public  Service  Reports. — Pub- 
lication was  begun  the  first  of  this  year 
on  a  new  series  of  commission  reports, 
called  Official  Public  Service  Reports, 
by  the  Law  Publishing  Company  of 
New  York.  The  reports  are  being  pub- 
lished under  the  direction  of  the  Na- 
tional Association  of  Railway  Commis- 
sioners, under  a  resolution  adopted  at 
its  San  Francisco  meeting  in  1915,  and 
include  not  only  decisions  handed  down 
by  State  or  municipal  public  service, 
railway  and  corporation  commissions, 
but  also  decisions  handed  down  by  State 
and  Federal  courts  reviewing  or  affect- 
ing commission  decisions  or  relating  to 
regulation  of  public  utilities.  Each  de- 
cision has  a  syllabus,  and  each  volume 
contains  a  subject  index  and  a  syllabus 
digest.  There  is  also  an  annual  digest 
and  a  legislative  supplement,  and  the 
publishers  expect  to  issue  a  supple- 
mentary digest  of  commission  and  court 
decisions  handed  down  from  1907  to 
1914  with  references  to  the  present  edi- 
tion. The  reports  are  issued  in  two 
forms,  namely,  weekly  advance  sheets 
for  $25  a  year,  and  bound  volumes  for 
$4.50  each.  The  number  of  volumes  per 
year  will  vary,  depending  on  the  num- 
ber of  decisions  published,  but  for  the 
present  there  will  probably  be  about 
ten.  The  publishing  company  is  also 
planning  to  issue  the  decisions  handed 
down  during  1915  in  nine  volumes,  and 
one  volume  of  digests,  the  work  on 
which  is  well  under  way. 


Current  News 
and  Notes 

Timely  Item!  OS.  rlwtrical  iiapp*ninKi 
throughout  tlic  world,  together  with 
brief  notes  of  general  interest 


Electric  Shon  for  Pine  muff.  Ark.— 
An  electric  show  has  been  planned  at 
Pine    Bluff,    Ark.,    for    the    week    of    May 

s  to  18. 

New  Electrical  Code  for  Toledo.— The 
committee  on  rules,  ordinances  and  by- 
laws of  the  City  Council  of  Toledo, 
Ohio,  has  approved  three  ordinances 
which  practically  give  the  city  a  new 
electrical  code.  They  provide  for  the 
inspection  of  electrical  wiring  and  for 
fees  for  the  inspectors.  Further,  they 
define  the  powers  and  duties  of  the  in- 
spectors and  in  a  general  way  bring 
the  requirements  up  to  those  of  the 
State  code.  It  is  claimed  that  the 
schedule  of  fees  will  make  the  inspec- 
tion department  self-sustaining,  but 
will  bring  no  further  revenue  to  the 
city. 

Convention  of  Transformer  Special- 
ists.— Executives  of  the  General  Elec- 
tric Company's  Pittsfield  (Mass.)  fac- 
tory, engineers  of  the  transformer  de- 
partment and  visiting  delegates  at- 
tended a  convention  of  transformer 
specialists  at  Pittsfield  last  week.  The 
convention  closed  April  13  with  a  din- 
ner given  at  the  Wendell  Hotel  by  Mr. 
M.  O.  Troy,  of  the  transformer  depart- 
ment. Seventy-seven  guests  were  pres- 
ent, each  cooking  a  steak  at  his  plate 
upon  an  electric  broiler.  Among  those 
present  were  General  Manager  C.  C. 
Chesney,  of  the  Pittsfield  factory;  Chief 
Engineer  G.  Faccioli,  and  W.  S.  Moody. 
Following  the  banquet  Edward  Cheney, 
electrical  engineer  of  the  Public  Service 
Commission,  Second  District,  New 
York,  gave  an  illustrated  lecture  upon 
"The  Valuation  of  Electrical  Proper- 
ties." 

First  Suspension  of  Contractor's  Li- 
cense Under  New  York  City's  New 
Electrical  Ordinance. — The  license  of  a 
Manhattan  electrical  contractor  has 
been  suspended  for  thirty  days  from 
April  15  by  Commissioner  Williams  of 
the  Department  of  Water  Supply,  Gas 
and  Electricity,  New  York  City,  after 
the  contractor's  alleged  failure  to  sol- 
der and  tape  splices  and  for  other  de- 
fects reported  on  work  performed  by 
him.  This  is  the  first  suspension  under 
the  new  municipal  electrical  code,  en- 
acted in  July,  1915,  and  referred  to  in 
detail  on  page  712  of  the  Electrical 
World  of  March  25,  1916.  The  city 
code  not  only  contains  detailed  provi- 
sions in  reference  to  the  installation  of 
wires  and  appliances  for  electric  light, 
heat  and  power,  but  it  also  provides  the 
commissioner  with  the  power  to  require 
electrical  contractors  to  obtain  licenses 
from  the  department,  which  licenses,  it 
is  further  provided  by  the  code,  may 
be  suspended  or  revoked  by  the  com- 
missioner for  cause. 


(  nit -innuti'h    New    Plant    tO    Cul    (Ifii- 
eration  Coats  in  Two.      At  a  hearing  on 

the  application  of  the  Cincinnati  (las  & 

Bled  i  Ic  ( lompany  befoi  s  the  Ohio  Pub 

lit    Utilitie     Comn n   for  ant hority 

to  Issue  $15,000,000  of  bonds  on  April 
.,,  Chief  Engineei  C.  R.  McKay  of  the 
company  testified  thai  the  cosl  of  pro- 
duction of  energy  at  the  switchboard 

will  be  reduced  by  one-half  if  the  pro 
posed  new  generating  station  is  built. 
The  plant  at  present  is  loaded  to  ca- 
pacity, he  said,  and  the  new  station  will 
enable  the  company  to  accept  much 
new  business.  Conditional  contracts, 
Mr.  McKay  said,  have  been  made  for 
generators  costing  $400,000  and  for 
boilers  and  stokers  that  will  cost  about 
$(>25,000. 

Illinois  Commission  Publishes  Month- 
ly Bulletin.— On  April  1  the  State  Pub- 
lic Utilities  Commission  of  Illinois  ini- 
tiated the  publication  of  a  regular 
monthly  bulletin,  which  will  detail  news 
items  relating  to  the  activities  of  the 
commission.  Brief  accounts  of  cases 
under  consideration,  together  with  a 
brief  of  all  orders  entered,  will  consti- 
tute a  large  portion  of  the  articles  pub- 
lished from  time  to  time.  The  first 
number  contains,  among  other  articles, 
an  extended  review  of  the  commission's 
conference  rules  and  regulations  per- 
taining to  public  utilities  in  Illinois. 
The  secretary,  R.  V.  Prather,  Spring- 
field, 111.,  upon  application,  will  place 
the  names  of  interested  utilities  on  the 
mailing  list. 

Itinerary  of  Eastern  Inspection  Trip 
of  Ohio  State  University  Engineering 
Students. — The  fourth-year  mechanical 
and  electrical  engineering  students  of 
the  Ohio  State  University  accompanied 
by  four  instructors  left  Columbus,  Ohio, 
on  April  13  on  an  Eastern  inspection 
trip  to  last  a  week.  Two  days  were 
spent  in  Cleveland,  two  in  Pittsburgh, 
two  at  Niagara  Falls  and  one  in  Buf- 
falo. Each  student  was  provided  with 
a  copy  of  a  booklet  entitled  "Things  to 
Be  Observed  and  Noted,"  which  was 
prepared  with  the  intention  of  guiding 
the  students'  attention  along  instructive 
lines.  Among  the  places  visited  were 
the  Westinghouse  group  of  industries 
at  Pittsburgh,  United  States  Bureau  of 
Mines,  and  Bureau  of  Standards,  of 
Pittsburgh,  Carnegie  Steel  Company, 
Oliver  Power  Plant,  Ontario  Power 
Company,  Hydroelectric  Power  Commis- 
sion of  Ontario,  Canadian  Niagara  Falls 
Power  Company,  Toronto  Power  Com- 
pany, Niagara  Falls  Power  Company, 
Acheson  Graphite  Company,  The  Car- 
borundum Company,  Niagara  Falls  Hy- 
draulic Power  &  Manufacturing  Com- 
pany, United  States  Light  &  Heat  Cor- 
poration, Buffalo  General  Electric  Com- 
pany, International  Steam  Pump  Com- 
pany, Otis  Elevator  Company,  Electric 
Controller  &  Manufacturing  Company, 
National  Lamp  Works  of  the  General 
Electric  Company,  Lincoln  Electric 
Company,  Peerless  Motor  Car  Company, 
American  Steel  &  Wire  Company, 
Cleveland  Electric  Illuminating  Com- 
pany, National  Carbon  Company,  Cleve- 
land Railway  Company,  Cleveland  Mu- 
nicipal Electric  Light  Plant,  and  many 
others. 
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Rochester    Jovian     League. — At    the 

regular  meeting  of  the  Electric  Club, 
Jovian  Order,  held  at  Hotel  Seneca, 
Rochester,  N.  Y.,  on  April  6,  Joseph  P. 
Haftenkamp  spoke  on  the  "Gas  Light- 
ing Industry." 

Radio  Club  of  America. — A  paper  on 
"Inductances  and  Oscillation  Trans- 
formers" was  presented  before  ?  .neet- 
ing  of  the  Radio  Club  of  America  at 
Columbia  University,  New  York  City, 
■on  April  14  by  Melville  Eastham. 

New  York  Jovian  League. — Dr.  W.  EL 

Tallman,  director  of  the  American  Mu- 
seum of  Safety,  addressed  the  mem- 
bers of  the  Jovian  League  of  New  York 
City  on  April  19  on  "Industrial  Safety." 
The  league  is  planning  a  rejuvenation 
for  May  12. 

New  York  Electrical  Society. — The 
346th  meeting  of  the  society  was  held 
at  the  Engineering  Societies  Building 
on  April  20.  Simon  Lake,  the  Ameri- 
can creator  of  the  modern  level-keel 
type  of  submarine  boat,  delivered  a  lec- 
ture on  "The  Submarine  in  the  War." 

Brooklyn  Polytechnic  Branch  A.  I.  E. 
E. — On  April  20  Dr.  Erich  Hausmann 
spoke  before  the  Polytechnic  Institute 
of  Brooklyn  branch  of  the  American 
Institute  of  Electrical  Engineers,  on 
the  subject  of  "Polarized  Light,"  and  J. 
Van  R.  Wall,  spoke  on  the  topic  "30,000- 
kw.  Turbo-Generators." 

Jovian  Chapter,  Cleveland  Electrical 
League. — Percy  Andreae,  vice-presi- 
dent of  the  American  Association  of 
Foreign  Language  Newspapers,  spoke 
at  the  regular  meeting  of  the  Jovian 
chapter  of  the  Electrical  League  of 
Cleveland  on  April  20.  His  subject  was 
"The  Common  Enemy." 

Worcester  Polytechnic  Branch  A.  I. 
E.  E. — The  sixth  regular  meeting  of 
the  Worcester  Polytechnic  Institute 
Branch  of  the  American  Institute  of 
Electrical  Engineers  was  held  on  April 
21,  when  F.  M.  Feiker,  editor  of  the 
Electrical  World,  delivered  an  ad- 
dress on  the  subject  of  "The  Electrical 
Engineer  and  His  Industry." 

Detroit-Ann  Arbor  Section,  A.  I.  E. 
E. — Frank  Conrad,  designing  engineer 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company  of  Pittsburgh, 
spoke  before  the  members  of  the  De- 
troit-Ann Arbor  section  of  the  Ameri- 
can Institute  of  Electrical  Engineers 
on  April  14,  his  subject  being  "Electri- 
cal Equipment  for  Automobiles." 

Metropolitan  Jobbers'  Association. — 
The  annual  meeting  of  the  Metropoli- 
tan Jobbers'  Association  was  held  in 
New  York  City  on  April  10,  1916.  Im- 
portant plans  were  made  for  the  com- 
ing year,  and  there  was  exhibited  every 
evidence  of  even  greater  co-operation 
among  the  independent  jobbers  than 
during  the  successful  year  just  closed. 
The  following  officers  were  unani- 
mously chosen  for  the  ensuing  year: 
President,  C.  P.  La  Shelle,  vice- 
president  W.  R.  Ostrander  &  Company, 
New  York;  vice-president,  L.  D.Bailey, 
proprietor  and  general  sales  manager 
Bailey  Electric  Supply  Company,  New 
York;  treasurer,  Meyer  Zucker,  New 
York;  secretary,  Meyer  Rutkin,  New- 
ark, N.  J. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


Brooklyn  Company  Section,  N.  E.  L. 
A. — At  the  April  meeting  of  the  Brook- 
lyn, N.  Y.,  company  section  of  the  Na- 
tional Electric  Light  Association,  held 
on  April  18,  Frank  J.  Sprague,  mem- 
ber of  the  naval  advisory  board,  spoke 
on  his  impressions  of  the  United  States 
Navy.     The  lecture  was  illustrated. 

Los  Angeles  Jovian  League. — At  the 
regular  meeting  of  the  Jovian  Electric 
League  of  Los  Angeles,  on  April  12, 
Herbert  J.  Goudge  explained  colored 
photography  and  illustrated  it  on  the 
screen  by  photographic  slides,  taken  in 
their  natural  colors.  He  was  followed 
by  others  with  selections  from  their 
own  collections  of  color  slides. 

Industrial  Heating  Bureau,  N.  E.  L. 
A. — The  industrial  heating  bureau  of 
the  commercial  section  of  the  National 
Electric  Light  Association  met  on  April 
11  in  the  office  of  the  chairman  of  the 
bureau,  C.  F.  Hirshfeld,  at  Detroit.  The 
committee  outlined  the  work  for  the 
coming  year,  and  appointed  six  sub- 
committees to  take  up  in  detail  the  fol- 
lowing subdivisions  of  the  work  of  in- 
dustrial heating:  Electric  furnaces  for 
steel  and  ferroalloys;  electric  furnaces 
for  non-ferrous  metals,  enameling  and 
paint  baking,  electric  welding,  heat 
treatment  and  annealing  of  steel,  in- 
dustrial applications,  such  as  soldering 
iron,  glue  pots,  etc. 

International  Association  of  Munici- 
pal Electricians.  —  Details  have  been 
worked  out  and  a  tentative  program 
made  up,  it  is  stated,  for  the  twenty- 
first  annual  convention  of  the  Interna- 
tional Association  of  Municipal  Electri- 
cians, to  be  held  at  Baltimore,  Md.,  Aug. 
22  to  25.  The  government  will  be  rep- 
resented by  W.  J.  Canada  of  the  Bureau 
of  Standards.  Dr.  Charles  P.  Stein- 
metz  will  deliver  an  address  during  the 
convention.  The  committee  in  charge 
of  the  tentative  program  consists  of 
Superintendent  J.  B.  Yeakle  of  the  Fire 
Alarm  Telegraph  of  the  City  of  Balti- 
more; George  E.  A.  Fairley,  assistant 
chief  engineer  to  the  Baltimore  Elec- 
trical Subway  Commission,  and  Doug- 
las Burnett,  commercial  manager  of  the 
Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore. 

Schenectady  Section  A.  I.  E.  E.— W. 

B.  Potter,  chief  engineer  of  the  rail- 
way and  traction  engineering  depart- 
ment of  the  General  Electric  Company, 
presented  a  paper  entitled  "Railway 
Electrifications"  before  the  173vd  meet- 
ing of  the  Schenectady  Section  of  the 
American  Institute  of  Electrical  Engi- 
neers on  April  18.  In  addition  to  lan- 
tern slides,  the  paper  was  illustrated  by 
motion  pictures  of  the  operation  of  the 
recently  electrified  Chicago,  Milwaukee 
&  St.  Paul  Railway.     Maj.-Gen.  Leon- 


ard Wood  spoke  on  the  subject  of  "Pre- 
paredness" on  April  19,  before  a  joint 
meeting  of  the  section,  the  Schenectady 
Board  of  Trade  and  the  Second  Regi- 
ment of  Infantry,  stationed  in  Schenec- 
tady. Maj.-Gen.  John  F.  O'Ryan,  Com- 
manding Division  N.  G.  N.  Y.,  and 
Brig.-Gen.  Louis  W.  Stotesbury,  Adju- 
tant General,  State  of  New  York,  also 
spoke.  An  illustrated  lecture  on 
"Photomicrography"  was  given  by  John 
B.  Taylor,  consulting  engineer,  on  April 
10  before  a  joint  meeting  of  the  Camera 
Club  and  the  section. 

Chicago  Electric  Vehicle  Section,  N. 
E.  L.  A. — The  Chicago  electric  vehicle 
section  of  the  National  Electric  Light 
Association  has  under  consideration  the 
standardization  of  lamps  for  use  in 
electric  vehicles,  with  a  view  to  accom- 
plishing the  very  significant  saving 
which  would  result  to  manufacturer, 
dealer  and  user.  The  committee  on 
standards  which  has  the  matter  in  hand 
has  about  reached  the  conclusion  that  a 
40-44-volt,  15-watt,  G-12  lamp  with  a 
bulb  1.5  in.  in  diameter  will  be  best 
adapted  to  all  the  various  uses  of  the 
electric  vehicle.  W.  F.  Bauer,  chair- 
man of  the  committee,  stated  that  the 
lamp  manufacturers  were  apparently 
willing  to  co-operate  and  that  he 
thought  the  garage  men  and  other 
dealers  would  be  also.  It  is  not  known, 
however,  whether  or  not  the  vehicle 
manufacturers  will  be  in  accord  with 
the  standardization  movement,  since 
they  are  not  much  affected  by  it,  be- 
cause each  has  his  own  standard.  The 
size  of  lamps  for  instruments  has  not 
been  considered  thoroughly  as  yet,  but 
the  discussions  seem  to  indicate  that  a 
2-cp.  or  a  4-cp.  lamp  would  best  serve 
all  requirements. 

Northwest  Electric  Light  &  Power 
Association. — The  ninth  annual  con- 
vention of  the  Northwest  Electric  Light 
&  Power  Association  will  be  held  in 
Seattle,  Wash.,  on  Sept.  6,  7,  8  and  9. 
The  program  has  been  arranged  as 
follows:  Sept.  6 — Morning  session,  ad- 
dress of  welcome,  president's  ad- 
dress, financial  report,  committee  re- 
ports and  announcements.  Afternoon 
session,  "Application  of  Overhead 
Line  Construction  Rules  of  the  Public 
Service  Commissions  of  the  North- 
west," editor,  M.  T.  Crawford,  Puget 
Sound  Traction,  Light  &  Power  Com- 
pany and  "Effect  of  Obsolescence  of 
Equipment  on  Cost  of  Service,"  editor, 
E.  A.  West,  Portland  Railway,  Light  & 
Power  Company.  Sept.  7 — Morning 
session,  "The  Employer  as  an  Educator 
of  the  Public,"  editor,  Arthur  Gunn, 
president,  Wenatchee  Valley  Gas  & 
Electric  Company;  "Merchandising  and 
Operating  in  Small  Towns  and  Rural 
Communities,"  editor  (not  yet  named) 
of  the  Pacific  Power  &  Light  Com- 
pany. Afternoon  session,  range  com- 
mittee report,  W.  R.  Putnam,  chairman. 
Sept.  8,  morning  session,  round  table 
conference,  conducted  by  E.  G.  Robin- 
son, president  Northwest  Electric  Light 
&  Power  Association;  afternoon  ses- 
sion, "Co-operation  Between  Central 
Station,  Manufacturer,  Jobber,  the 
Dealer  and  Contractor,"  editor,  W.  L. 
Goodwin,  vice-president  and  sales  man- 
ager, Pacific  States  Electric  Company. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  ih<-  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

and  Supplies     Notes  on  Industrial  Activities  and  Business  Methods 


Unprecedented  Business  for  1916 

:.it<  s  Based  on   Pirsl   Quartet   Bookings  of  Three   Largest 
EUectrical   Distributing  Companiee  Show  Business  for 
Current   Y<  ar  to  Be  Almost  Double  That  for  1915 

In  sharp  contrast  with  the  condition!  obtaining  a  year 
the  business  in  electrical  manufactures  during  the  first 
quarter  of  1916  reached  unprecedented  levels.  From  the 
beginning  of  tin-  year  to  the  end  of  March  the  three  largest 
distributors  of  electrical  Roods  in  the  United  States  (the 
General  Electric  Company,  Westinghouse  Electric  &  Manu- 
facturing Company  and  the  Western  Electric  Company) 
hooked  orders  totaling  well  over  $80,000,000,  or  at  the  rate 
Of  ahout  $325,000,000  a  year.  While  it  is  recognized  that 
the  figures  for  a  quarter's  business  are  no  strict  criterion 
of  what  the  business  will  be  for  the  year,  still  it  offers  an 
interesting  means  of  comparison  with  the  aggregate  busi- 
ness of  these  companies  for  previous  years. 

For  the  fiscal  year  1913,  the  largest  previous  year  on 
record  (Westinghouse  company's  year  ended  March  31, 
1914)  the  aggregate  sales  billed  by  these  companies 
amounted  to  $228,000,000,  or  approximately  $100,000,000  less 
than  the  estimate  for  1916  based  on  the  business  for  the 
first  quarter.  The  1914  sales  billed  amounted  to  $190,000,000 
and  the  1915  sales  to  $200,000,000. 

The  1915  business  of  the  General  Electric  Company  was 
in  the  neighborhood  of  $85,000,000,  of  the  Westinghouse 
Electric  &  Manufacturing  Company  somewhat  in  excess  of 
$50,000,000  and  of  the  Western  Electric  Company  over  $63,- 
000,000. 

For  the  first  quarter  of  1916  orders  for  electrical  goods 
were  booked  by  these  companies  as  follows:  General  Elec- 
tric, $38,000,000;  Westinghouse,  $25,000,000,  and  Western 
Electric,  $20,000,000.  If  the  business  for  1916  should  con- 
tinue at  the  same  rate  throughout  the  year  as  for  the  first 
quarter  it  would  almost  mean  a  doubling  of  the  1915  busi- 
ness of  both  the  General  Electric  and  the  Westinghouse 
companies,  and  an  increase  of  about  30  per  cent  in  the  busi- 
ness of  the  Western  Electric  Company.  The  figures  of  both 
the  Westinghouse  Company  and  the  General  Electric  are  for 
electrical  business  only,  being  exclusive  of  munition  orders. 

Should  bookings  keep  up  at  the  rate  they  are  now  being 
made  it  will  not  be  long  before  all  of  the  manufacturing 
facilities  of  the  companies  will  be  signed  up  for  1916. 
Already  these  companies  have  all  they  can  handle  beyond 
the  first  of  next  year  in  some  departments.  The  turbine 
department  of  the  General  Electric  Company  is  jammed 
tight  and  the  sales  in  its  railway  department  for  the  first 
eight  weeks  of  the  current  year  compared  with  those  of 
last  year  have  been  proportionately  greater  than  those  in 
any  other  department  of  the  company.  The  lamp  factories 
are  crowded  and  orders  are  coming  in  faster  than  deliveries 
can  be  made.  With  but  few  exceptions  all  of  the  company's 
departments  are  booked  up  to  capacity. 

Western  Electric  is  receiving  an  unusually  large  business 
from  the  Bell  Telephone  companies,  and  its  business  with 
other  customers  has  been  greater  each  month  of  this  year 
than  in  the  corresponding  months  in  previous  years.  Gerard 
Swope,  vice-president  and  general  sales  manager  of  the  com- 
pany, says  in  this  regard  in  the  company's  "monthly  publi- 
cation, the  Western  Electric  News: 

"Nineteen-sixteen  has  begun  with  great  activity  in  all 
departments  of  our  business.  Those  at  Hawthorne  know 
of  the  great  activity  in  the  manufacturing  department,  and 
those  at  each  of  the  distributing  houses  know  of  the  activity 
at  their  house,  for  the  increased  business  has  affected  every 
part  of  the  country. 

"Our  business  with  the  Bell  companies,  which  involves  so 
much  pressure  on  the  manufacturing  department,  is  running 


t<>  unusual  totals,  and  in  the  business  with  customers  outside 
of  the  Bell  system,  each  month  of  this  year  has  been  the 
largest  month  of  that  name  in  the  history  of  the  company. 
"Coupled  with  this  great  expansion  of  business  have  come 
peculiar  difficulties  in  the  way  of  getting  supplies,  so  that, 
as  was  stated  in  the  report  of  one  of  our  houses  for  1915, 
the  value  of  service  as  a  business  getter  was  never  more 
evident.  'Much  of  the  large  business  could  not  have  been 
held  without  a  high  grade  of  service.  The  demands  of  the 
customer  were  so  urgent  that  he  was  compelled  to  buy 
service  as  well  as  merchandise,  and  it  is  particularly  grati- 
fying that  we  still  enjoy  the  business  of  those  customers 
who  have  made  the  most  extraordinary  demands  upon  us. 
In  referring  to  service  we  include  prompt  and  accurate  per- 
formance of  all  the  steps  involved  in  any  transaction,  from 
the  time  an  inquiry  is  received  until  the  customer  has  paid 
the  bill.' 

"This  year  it  will  be  peculiarly  a  question  of  giving 
service  to  our  customers,  and  if  we  do  so  we  will  be  amply 
repaid,  not  only  in  the  volume  of  business  that  we  secure, 
but  in  the  compensation  that  our  customers  are  willing  to 
pay  for  this  service." 

The  Western  Electric  Company's  general  merchandise 
department  reports  that  during  the  week  ended  March  13, 
1916,  orders  were  received  for  lead-covered  cable  in  excess 
of  any  previous  week  in  the  history  of  the  company.  The 
orders  call  for  cable  totaling  453,000,000  ft.  of  conductor. 

The  Westinghouse  company  also  is  experiencing  big  busi- 
ness in  practically  all  departments,  the  business  being 
fairly  well  distributed  with  a  normal  ratio  of  business  to 
the  different  departments.  Since  the  first  of  the  year, 
however,  there  has  been  a  more  than  marked  growth  in 
the  orders  for  very  large  equipment.  Two  examples  are 
the  $1,000,000  contract  with  the  Inland  Steel  Company, 
which  included  a  15,000-hp.  motor  and  two  8000-hp.  motors 
and  a  contract  for  two  70,000-kw.  steam  turbine  units  for 
the  Interborough  Rapid  Transit  Company  of  New  York  City, 
which  will  be  the  largest  steam  turbines  in  the  world. 


Export  Trade .  Situation 

The  exports  of  goods  manufactured  in  the  United  States 
are  much  greater  than  those  in  previous  years.  Compila- 
tion made  by  the  foreign  trade  department  of  the  National 
City  Bank  of  New  York  of  the  exports  from  the  port  of 
New  York  reported  during  the  week  ended  April  8,  1916, 
show  a  total  of  $47,973,323,  as  compared  with  $26,400,015 
and  $18,594,934  during  the  corresponding  weeks  of  1915 
and   1914,  respectively. 

The  principal  increase  was  in  the  export  of  brass  manu- 
factures. For  the  week  ended  April  8,  1916,  the  exports  in 
this  class  amounted  to  $10,585,150,  compared  with  $18,135 
in  the  corresponding  week  of  1914. 

The  other  items  in  which  the  exports  showed  large  in- 
creases for  the  week  ended  April  8,  and  the  approximate 
amounts  when  compared  with  this  week  in  1914,  are  as 
follows:  Explosives,  increase  $8,800,000;  metal  working 
machinery,  increase  $1,200,000,  and  iron  and  steel  manu- 
factures, increase  $1,600,000. 

During  the  week  ended  April  8  there  was  exported  $95,057 
of  copper  wire,  compared  with  $1,739  for  the  corresponding 
week  in  1914,  and  $289,436  of  electrical  machinery,  com- 
pared with  $169,374  for  the  corresponding  week  in  1914. 

Of  the  total  exports  the  compilation  shows  that  there 
went  to  France  $10,770,475  during  the  week  ended  April  8, 
1916,  $6,783,583  during  the  week  ended  April  10,  1915,  and 
$1,108,705  during  the  week  ended  April  11,  1914.  There 
was  billed  for  England  during  the  same  weeks  respectively 
$24,352,637,  $5,530,288  and  $4,655,233.    For  the  same  weeks, 
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respectively,  the  exports  to  South  America  were  $3,385,079, 
$1,884,912,  $2,355,737. 

About  85  per  cent  of  the  U.  S.  exports  to  South  America 
go  from  the  Port  of  New  York.  Compilation  made  by  the 
National  City  Bank  of  New  York  for  the  month  of  March, 
1916,  show  exports  of  electrical  materials  to  South  America 
from  the  Port  of  New  York  as  follows:  Argentina,  $49,848; 
Brazil,  $55,927;  Colombia,  $3,317;  Chile,  $7,962;  Peru,  $5,694; 
Uruguay,  $2,702;  Venezuela,  $11,343,  and  all  others,  $2,077, 
a  total  of  $138,870.  The  exports  of  electrical  machinery  to 
South  America  from  the  Port  of  New  York  during  the 
month  of  March,  1916,  were  as  follows:  Argentina,  $32,617; 
Brazil,  $23,861;  Colombia,  $7,292;  Chile,  $16,169;  Peru, 
$7,976;  Uruguay,  $4,316;  Venezuela,  $36,580;  all  others, 
$19,159;  a  total  of  $147,970.  The  total  of  both  classes  of 
exports  amounted  to  $286,840. 


Estimated  Production  of  Copper  for  1916  Over 
2,000,000,000  Lb. 

The  Boston  News  Bureau  has  just  made  some  interesting 
comments  regarding  the  production  of  copper  at  the  present 
time  and  has  compiled  some  figures  of  the  probable  output 
for  the  current  year  which  give  striking  results.  For  in- 
stance, if  the  present  rate  of  production  is  maintained,  the 
bureau  finds  that  our  refinery  production  for  the  twelve 
months  of  1916  will  for  the  first  time  exceed  2,000,000,000  lb. 
The  estimated  figure  for  the  year  is  2,096,875,000  lb.,  an  in- 
crease of  449,875,000  lb.  over  1915,  or  27  per  cent.  It  is 
important  to  note,  however,  that  five  producers  will  be  re- 
sponsible for  78  per  cent  of  this  increase.  Never  before 
in  the  history  of  the  industry  has  the  increase  in  any  one 
year  exceeded  150,000,000  lb. 

In  regard  to  the  prices  of  the  metal  the  bureau  makes  the 
following  statement:  "In  the  face  of  an  unprecedented  out- 
pouring of  the  metal,  sales  of  hundreds  of  millions  of  pounds 
are  being  made  to  eager  buyers  for  delivery  up  to  the  end 
of  the  year  at  27  *£  cents.  This  is  the  figure  understood  to 
be  the  price  to  be  paid  for  the  300,000,000-lb.  order  just 
closed  with  the  British  Government. 

"On  top  of  all  this  we  have  heard  of  sales  of  electrolytic 
for  May  and  June  at  better  than  29  cents.  Not  in  any 
year  since  1873  has  copper  sold  above  26  %  cents. 

"The  copper  producers  would  seem  to  be  assured  of  a 
gross  business  this  year  of  at  least  $524,000,000,  and  this 
assumes  an  average  price  of  only  25  cents  per  lb.  If  an 
average  of  27  cents  is  received,  the  producers  stand  to  sell 
their  product  for  $565,920,000.  Such  is  the  boom  conferred 
by  the  European  war.  The  full  import  of  these  figures  is 
appreciated  when  placed  beside  gross  value  of  $288,220,000 
for  the  1915  production  and  $205,066,000  for  1914." 


Manufacturing  and  Industrial 

The  S  K  F  Ball  Bearing  Company  has  changed  its  head- 
quarters from  50  Church  Street,  New  York,  to  Hartford, 
Conn.,  where  it  has  established  an  extensive  manufacturing 
plant,  as  already  noted  in  these  columns. 

E.  W.  Baird  of  the  Baird-Osterhout  Company,  1112  Chest- 
nut Street,  Philadelphia,  Pa.,  has  recently  purchased  the 
business  of  T.  J.  Cope  of  3244  North  Fifteenth  Street,  Phila- 
delphia, manufacturer  of  underground  electrical  tools  and 
equipment. 

The  Terry  Steam  Turbine  Company,  Hartford,  Conn.,  has 
appointed  C.  A.  Call  manager  of  publicity.  Mr.  Call  was 
employed  by  the  General  Electric  Company  for  nearly  seven 
years,  two  years  of  which  were  spent  in  the  testing  depart- 
ment and  five  years  in  the  advertising  department. 

The  Bright  Star  Battery  Company,  New  York,  will  move 
into  larger  quarters  May  1  at  316  Hudson  Street.  The  com- 
pany's business  is  in  a  flourishing  condition,  and  has  been 
increasing  steadily  for  the  past  two  years,  so  much  so  that 
it  has  been  necessary  for  the  company  to  increase  its  plant 
and  its  manufacturing  facilities  twice  during  that  period. 

The  E.  S.  Cullen  Machinery  Company,  Leader-News  Build- 
ing, Cleveland,  Ohio,  has  recently  been  formed  and  is  en- 


gaged in  the  manufacture  of  machine  Uuls  and  locomotive 
cranes.  E.  S.  Cullen,  who  has  formed  the  company,  was 
formerly  connected  with  the  Niles-Bement  Pond  Company 
for  a  number  of  years. 

The  Electric  Fuseguard  Company,  Newark,  N.  J.,  has  re- 
cently increased  its  capital  stock  from  $25,000  to  $50,000. 
The  company  has  also  established  a  new  factory  at  60  Ship- 
man  Street,  Newark.  W.  G.  Ligon  is  president  of  the 
company,  G.  W.  Butts,  vice-president;  Charles  R.  Peddle, 
secretary,  and  A.  J.  Saunders,  sales  manager. 

The  S.  L.  Avis  Company,  Jamestown,  N.  D.,  contracting 
electrical  engineer,  has  recently  been  engaged  for  the  engi- 
neering work  to  be  done  on  an  electric-lighting  system 
which  is  to  be  installed  in  Wishek,  N.  D.  The  company  an- 
nounces that  it  would  like  to  receive  trade  literature  cover- 
ing steam,  electric  and  crude-oil  equipment,  ranging  in 
rating  from  25  hp.  to  75  hp. 

Central  Station  Power  Sales  Multiplied  by  Three  at  Chi- 
cago.—Since  Jan.  1,  1916,  the  power  sales  department  of 
the  Commonwealth  Edison  Company  has  signed  contracts 
for  three  times  as  much  electrical  energy  as  was  con- 
tracted for  in  the  same  period  last  year.  Among  the  large 
companies  which  have  recently  signed  power  contracts  is  the 
Western  Electric  Company  with  3000  hp.,  the  Stewart 
Speedometer  Company  1200  hp.  and  the  Hotel  Morrison. 

Pyroplax.— The  material  known  as  "Pyroplax"  which  the 
Globe  Stove  &  Range  Company  of  Kokomo,  Ind.,  has  re- 
cently adopted,  to  replace  porcelain  in  the  heating  units  for 
its  ranges,  is  a  composition  made  from  silica  and  limestone 
with  a  binder  of  asbestos.  It  is  made  by  finely  grinding 
the  several  ingredients,  after  which  they  are  thoroughly 
mixed  and  then  molded.  It  is  a  non-conductor  of  electricity, 
is  tough,  durable  and  will  stand  continued  and  successive 
applications  of  heat. 

Lamp  Imports.— There  were  imported  into  the  United 
States  during  the  quarter  July  1  to  Sept.  30,  1915,  electric 
lamps  to  the  aggregate  amount  of  $226,068  on  which 
$67,776.20  in  duty  was  collected.  The  largest  imports  were 
of  metal  filament  lamps,  of  which  1,056,621  lamps,  valued 
at  $211,855,  were  brought  in.  Carbon  filament  lamps  were 
next,  with  a  total  of  41,759  lamps,  valued  at  $2,649.  Arc 
lamps  numbered  twenty-two  and  were  valued  at  $442.  The 
remaining  $11,122  represented  all  other  lamps. 

The  Bleadon-Dunn  Company,  208  North  Fifth  Avenue, 
Chicago,  111.,  manufacturer  of  violet-ray  instruments,  has 
established  an  agency  at  1182  Broadway,  New  York,  which 
will  be  in  charge  of  the  Violetta  Company,  which  has  been 
recently  formed  and  which  will  be  under  the  management 
of  A.  I.  Werner.  All  the  Eastern  business  of  the  company 
will  be  taken  care  of  through  this  office.  The  company  re- 
ports that  orders  in  considerable  numbers  are  being  received 
both  from  different  parts  of  this  country  and  from  foreign 
countries. 

The  Moloney  Electric  Company.— L.  H.  Keller,  who  for  the 
last  three  years  has  been  manager  of  the  Chicago  district 
office  of  the  Moloney  Electric  Company,  has  been  transferred 
to  the  company's  home  office  at  St.  Louis,  where  he  is  being 
advanced  to  an  executive  position.  Mr.  Keller  has  been  with 
the  Moloney  Electric  Company  ever  since  he  was  graduated 
from  the  University  of  Missouri  in  1912.  Ralph  B.  Coleman, 
who  has  been  traveling  out  of  the  Chicago  office,  will  succeed 
Mr.  Keller  as  manager.  Mr.  Coleman  was  formerly  connect- 
ed with  the  Electric  Machinery  Company  at  Minneapolis'. 

The  Roller-Smith  Company,  203  Broadway,  New  York 
City,  announces  that  it  has  added  to  its  list  of  agents  the 
Barber-James-Dwinnell  Electric  &  Manufacturing  Company, 
600  East  Fifteenth  Street,  Kansas  City,  Mo.  This  new 
agent  will  handle  the  Roller-Smith  Company's  instruments, 
meters  and  circuit  breakers  in  the  territory  comprising  the 
States  of  Kansas,  Oklahoma,  Nebraska,  Iowa  and  part  of 
the  State  of  Missouri.  The  Roller-Smith  Company  now 
has  branch  offices  in  the  Monadnock  Block,  Chicago,  and  the 
Williamson  Building,  Cleveland.  Its  complete  list  of  agents, 
other  than  the  new  one  referred  to  above,  is  as  follows: 
The  Conant  Electric  Company,  Equitable  Building,  Balti- 
more; W.  W.  Geisse,  First  National  Soo  Line  Building,  Min- 
neapolis, Minn.;  H.  D.  Lackore,  544  Henry  Building,  Seattle; 
H.  I.  Shire,  1310  Majestic  Building,  Detroit,  and  the  Tomp- 
kins-Stoddard Company,  77  Franklin  Street,  Boston. 
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\iii.ik.hi     ll.itiN.il      IppUuMtl     Exploited     it      I   i -MKUiin 

i lemouati .iiuiii.     According  t«>  Consul   \v.   a.   Bit 
cloned  at  iini..iti,  To  iii:im:i,  ■  muni ■«•! ■  <if  American  producti 
ware  on  tii. play  and  were  demonetrated  :it  an  txhibil   re 
cently  by  the  Taemanian  Hydroelectric  Department.     The 
i   Ji  pi. iv   were   mostly   of   American   end   British 
manufacture!  and  »i   li  safe  to  state,  the  consul  dec! 
that  there  w<  ny  of  American  make  sa  Briti  h.    In 

cooking  sppliances  Americas  wares  predominated,  while 
British  makes  had  the  advantage  in  heating  and  lighting 
appliances.  The  Genera]  Electric  .'111(1  Elotpoinl  products 
formed  the  bulk  of  the  American  display,  though  s  few 
articles  of  other  makes  were  also  to  be  found.  Consul 
Bickers  states  that  Tasmania  at  the  pre  ent  time  offers  an 
exceptional  market  for  various  types  of  electric  appliances 

for  installation  in  homes  and  small   faciei 

Electric  Paring   Machines  for  Preparing  Army  Foods. — 

The  American  Machinery  Company,  L226  Callowhill  Street, 
Philadelphia,  Pa.,  manufacturer  of  several  types  of  elec- 
trically operated  vegetable  paring  machines,  reports  that 
the  Graham  Company,  Ltd.,  of  Belleville,  ()nt.,  has  recently 
bought  a  number  of  its  machines  which  will  be  used  in 

paring    vegetables   which    are    to   be   canned    for  use   by  the 

allied  armies  in  Europe.  This  firm  is  putting  up  a  dessi- 
cated  compote  of  six  vegetables,  which  are  lirst  pared  by 
the  electric  machines,  then  dried  and  then  granulated; 
finally  the  six  kinds  of  vegetables  are  mixed  and  packed  in 
cans.  A  contract  for  several  million  cans  has  been  re- 
ceived by  the  above-named  company  for  use  by  the  allied 
armies.  The  paring  machines  are  also  being  favorably 
received  for  use  on  United  States  warships,  an  order  for 
quite  a  number  of  them  having  been  received  from  the 
United  States  government  during  the  past  four  or  five 
months.  The  American  Machinery  Company  has  also  pre- 
pared a  very  long  list  of  users  of  its  machines,  which  in- 
cludes various  hotels,  clubs,  restaurants,  cafes,  hospitals, 
schools,  seminaries,  public  institutions,  food  manufacturers, 
steamship  companies,  etc.,  in  different  parts  of  the  United 
States  and  foreign  countries. 

Orders  for  Boiler-Feed  Regulators. — The  Erie  Pump  & 
Equipment  Company,  Erie,  Pa.,  reports  that  it  has  recently 
received  the  following  noteworthy  orders  for  its  "Copes" 
boiler-feed  regulators:  The  Detroit  Edison  Company,  the 
Youngstown  Sheet  &  Tube  Company,  the  Edison  Electric 
Illuminating  Company  of  Boston,  the  Brooklyn  Rapid  Transit 
Company  and  the  Long  Island  Electric  Railway  Com- 
pany. The  Erie  Pump  &  Equipment  Company  has  recently 
been  formed  and  represents  a  consolidation  of  the  Northern 
Equipment  Company,  which  for  the  past  eight  years  has 
been  sole  owner  of  the  patents  and  sole  manufacturer  and 
distributor  of  the  "Copes"  boiler-feed  water  regulators  and 
the  "Copes"  pump  governors,  and  the  Erie  Pump  &  Engine. 
Works,  which  for  a  number  of  years  have  been  manufac- 
turing pumping  outfits,  engines  and  various  accessories. 
The  officers  of  the  Erie  Pump  &  Equipment  Company  are: 
E.  W.  Nick,  president  and  treasurer;  V.  V.  Veenschoten, 
vice-president,  and  R.  W.  Andrews,  secretary.  Mr.  Nick 
has  entire  charge  of  the  sales  work  on  the  centrifugal 
pumps  and  engines  as  well  as  the  general  management  of 
the  company.  Mr.  Andrews  has  charge  of  the  sales  work 
on  the  boiler-feed  water  regulators  and  pump  governors 
and  other  steam  specialties.  Mr.  Veenschoten  has  charge 
of  the  manufacturing  end  of  the  business.  The  "Copes" 
boiler-feed  regulator  has  recently  been  improved. 

The  H.  M.  Hirschberg  Company  Wins  in  Its  Appeal  Re- 
garding Duty  on  Carbons. — As  already  noted  in  the  Elec- 
trical World  of  April  1,  page  751,  a  decision  has  recently 
been  made  by  Presiding  Judge  Montgomery  of  the  United 
States  Court  of  Customs  Appeals  reversing  a  decision  made 
by  the  Board  of  General  Appraisers  regarding  the  duty 
declared  on  certain  types  of  arc-lamp  carbons.  As  con- 
tended by  the  H.  M.  Hirschberg  Company,  39  East  Twen- 
tieth Street,  New  York,  importer  of  arc-lamp  carbons,  in 
a  test  case,  the  old  type  flaming-arc  carbons  consist  chiefly 
of  retort  carbon,  or  lamp  black,  with  an  impregnated  core, 
and  for  that  reason  should  be  classed  as  "carbons  for  elec- 
tric lighting  composed  chiefly  of  lampblack  or  retort  car- 
bon," for  which  an  assessment  of  40  cents  per  100  ft.  is 
made,  instead  of  as  "carbons  for  flaming-arc  lamps"  (new 
clause  of  tariff  law),  for  which  a  duty  of  30  per  cent  is 


Collector  Malone  took  the  view  thai  the  old  type 

flaming-arc    carbons    came    under    the     latter    classification. 

In  ii     deci  ion  the  Board  of  General  Appraisers  held  that 
the  testimony  given  by  the  II.  M.  Hirschberg  Company  was 
not     uiiii  k  ni    tn  .how  which  provision  of  Paragraph  82  of 
the  tariff  law  should  govern   the  classification,  and  ti. 
fore  upheld  the  collector's  decision.     The  Pre  tiding  Judge 

Of  the  court,  however,  :  aid  that  the  hoard  "failed  to  accept 
at  its  value  the  testimony  which  was  adduced  on  behalf 
of  the  importers."  According  to  the  latest  den  ion  the  duty 
charged  for  the  old  type  carbons  with  impregnated  cores 
will  be  40  cents  per  100  ft.  and  the  importing  companies 
will  be  refunded  money  paid  in  excess  of  this  rate  as  per 
the  original   decision   made   by  the  collector. 


NEW  YORK  METAL  MARKET  PRICES 

, April  11 s     , April  18 , 

Selling  Prices  Selling  1'rlces 

Bid          Asked  Bid          Asked 

Copper                                        £         s      d  £         s      d 

London,    standard    spot 120        0        0  128        0        0 

Prime   Lake    28.25      to28.75t  29.00  to  29. 50f 

Electrolytic    28.25      to28.75f  29.50  to  30. 00t 

Casting    26.75      to  27.25f  27.25  to  27. 75f 

Copper  wire  base 30.00      to  31.00t  31.50  to  32. OOt 

Lead 7.50  7.50 

Nickel    45.00      to  50.00  45.00  to  50.00 

Sheet  zinc,  i'.o.b.  smelter ....  25. 00t 

Spelter    1S.92M.  to  19.17J4t  19.05  to  19.301 

Tin,  straits 54.50t  51.50t 

Aluminum,  98  to  99  per  cent.    57.00      to  59. 00t  57.00  to  59.00 

OLD  METALS 

Heavy  copper  and  wire 22.00      to  22.50t  23.00  to  23. 50t 

Brass,  heavy 14.00       to  14.50f  14.50  to  15. 00t 

Brass,  light    11.25       to  11.75t  11.75  to  12. 00t 

Lead,  heavy 6.65      to    6.87%t  6.40  to    6.62%t 

Zinc,  new  scrap 15.50      to  16.00t  16.50  to  17.25t 

COPPER  EXPORTS 

Total  tons  to  April  18 14.273 

tNominal. 


Corporate  and  Financial 

Buckeye   Light   &   Power   Company,   Covington,   Ohio. — 

Authority  has  been  granted  the  company  by  the  Ohio  Pub- 
lic Utilities  Commission  to  issue  $6,500  of  common  stock,  at 
not  less  than  par.  The  proceeds  will  be  applied  to  an  in- 
debtedness of  $7,776.83,  incurred  in  construction  and 
improvement  work  in  1913,  1914  and  1915. 

Carolina  Power  &  Light  Company,  Raleigh,  N.  C. — A 
block  of  first  mortgage  5  per  cent  gold  bonds  due  Aug.  1, 
1938,  is  being  offered  at  95.5  and  interest. 

Central  New  York,  Gas  &  Electric  Company,  Geneva, 
N.  Y. — A  block  of  first  mortgage  5  per  cent  gold  sinking 
fund  bonds,  due  July  1,  1941,  is  being  offered  at  99  and 
interest. 

Chattanooga  (Tenn.)  Railway  &  Light  Company. — The 
company's  annual  report  for  1915  states  that  the  industrial 
depression  was  seriously  felt  in  Chattanooga.  While  the 
street  railways  did  not  suffer  from  jitney  competition  their 
patronage  was  reduced  by  a  smallpox  epidemic  during  the 
first  three  months  of  the  year.  In  September,  however, 
business  began  to  show  improvement,  bringing  substantial 
increases  in  all  classes  of  earnings  during  the  last  few 
months  of  the  year.  The  following  statement  shows  the 
results  of  the  operation  of  the  company  for  1915  as  com- 
pared with  1914: 

1915  1914 

Gross   earnings    $1, 087,343     $1,085,096 

Operating  expenses 646,668  616,968 

Net   earnings    $440,675         $468,180 

Taxes    81,063  82,758 

Net  earnings  after  taxes $359,612        $385,372 

Interest    357,762  339,408 

Surplus $1,850  $45,964 

Cincinnati  (Ohio)  Gas  &  Electric  Company. — An  issue  of 
$4,500,000  of  first  and  refunding  mortgage  5  per  cent  forty- 
year  sinking  fund  gold  bonds  due  April  1,  1956,  is  being 
offered  at  99.5  and  interest.  The  sale  of  the  issue  is  for 
the  purpose  of  providing  funds  for  improvements  and  for  the 
construction  of  an  electric  generating  station  with  an 
initial  capacity  of  50,000  kw.  and  an  ultimate  capacity  of 
100,000  kw. 
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Commonwealth  Power,  Railway  &  Light  Company,  Jack- 
son, Mich. — In  a  statement  to  the  stockholders  on  Feb.  1 
it  was  stated  that  the  taxes  paid  by  the  company  and  its 
subsidiary  companies  during  1915  were  $823,776,  as  com- 
pared with  $788,008  in  1914,  an  increase  of  4.54  per  cent, 
which,  however,  would  have  been  materially  greater  were 
it  not  for  the  fact  that  during  the  year  several  subsidiary 
companies  were  combined,  greatly  simplifying  the  corporate 
relations  between  the  company  and  its  operating  sub- 
sidiaries, reducing  the  number  of  such  subsidiary  companies 
by  eighteen,  and  eliminating  duplicate  payments  under  the 
federal  law  upon  income  passing  from  one  company  to 
another,  thereby  effecting  a  material  saving  in  such  taxes. 
In  addition  to  the  completion  of  railways  during  1915,  the 
principal  construction  work  has  been  the  building  of  the 
fourth  hydroelectric  plant  on  the  Au  Sable  River  at  Mio 
and  service  installations.  The  Mio  plant  will  have  an  in- 
stalled capacity  of  6000  hp.  and  is  expected  to  be  com- 
pleted and  delivering  energy  to  the  transmission  system  in 
the  fall  of  1916.  During  1915  over  20,000  hp.  additional 
power  business  was  added  to  the  company's  lines.  Of  the 
total  preferred  and  common  stock  of  the  company,  $9,- 
435,600,  or  27.75  per  cent  of  the  total  outstanding,  is  held 
in  the  States  in  which  the  company's  properties  are  situ- 
ated. The  combined  result  of  the  operations  for  1915  is 
shown  in  the  following  statement,  which  eliminates  all  sales 
of  electric  energy  to  subsidiary  distribution  and  railway 
companies  and  other  inter-company  transactions: 

Gross  receipts :  1915  1914 

Gas    $2,670,456  52,604,889 

Electric,    heating   and    water 5,650,816  5,130,897 

Railway     6,268,851  6,270,698 

Total     $14,590,123      $14,006,484 

Operating   expenses    6,964,679  6,761,891 

Gross    income   $7,625,444        $7,244,593 

Fixed  charges,  including  taxes  and  divi- 
dends on  outstanding  preferred  stocks 
of    subsidiary    companies : 5,329,857  5,000,859 

Net  income   available  for   dividends,  re- 
placements and  depreciation $2,295,587        $2,243,734 

Dividends  on  preferred   stock 960,000  960,000 

Balance    $1,335,587        $1,283,734 

Denver  (Col.)  Gas  &  Electric  Light  Company. — A  block 
of  $500,000  of  first  and  refunding  5  per  cent  sinking  fund 
bonds,  due  on  May  1,  1951,  is  being  offered  at  93  and 
interest. 

Harwood  Electric  Company,  Hazleton,  Pa. — At  the  close 
of  the  fiscal  year,  according  to  the  annual  report  for  1915, 
the  number  of  customers  of  the  company  was  6343,  an  in- 
crease of  826,  as  compared  with  the  number  at  the  close 
of  the  previous  year.  The  demand  on  the  company's  plant 
at  the  end  of  the  year  was  approximately  9900  kw.,  which 
was  an  increase  of  1900  kw.  During  1915  the  output  was 
40,081,700  kw.-hr.,  an  increase  of  11,164,375  kw.-hr.  The 
results  of  the  business  of  the  company  for  the  year  ended 
Dec.  31,  1915,  were  as  follows: 

Operating  revenue VWWo'iJo  $498*929 

Operating  expenses $27 2, 632 

Depreciation     62,800 

335,434 

Net  operating  revenue $163,497 

Non-operating  income  : 
Revenue: 

Investments    *o2o22 

All  other  sources 29,836 

Gross  income V-iVo' AAA  $263,733 

Interest  on  funded  debt ,n'2nc 

Interest  on  other  liabilities ?2n?  n 

Amortization  of  bond  discount 10,910 

■      ^19,585 

Net  income  for  fiscal  year  carried  to  profit  and  loss.  . .  $44,148 
Kentucky  Public  Service  Company,  Bowling  Green,  Ky.— 
A  new  issue  of  $1,080,000  of  first  mortgage  5  per  cent  gold 
bonds,  dated  Feb.  1,  1916,  due  Feb.  1,  1941,  of  which  $2,000,- 
000  have  been  authorized,  is  being  offered  to  investors  at 
96  and  interest.  Improvements  to  the  company's  properties, 
besides  those  for  gas  operation,  include  a  new  electric  plant 
in  Hopkinsville,  Ky.,  with  a  total  capacity  of  1500  kw.,  a 
high-power  electric  transmission  line  from  this  plant  to  the 
company's  plant  in  Clarksville,  Tenn.,  approximately  30 
miles  distant,  and  two  new  625-kw.  steam  turbines,  with 
condensing  apparatus,  now  being  installed  in  the  electric 
plant  in  Bowling  Green. 


Marconi  Wireless  Telegraph  Company  of  America,  New 
York,  N.  Y. — There  are  at  present  nearly  500  ships  equipped 
with  Marconi  apparatus  which  is  leased  in  each  case  for  a 
term  of  years,  according  to  the  company's  annual  report 
for  1915.  No  change  has  occurred  in  the  commercial  status 
of  the  transatlantic  stations,  the  high-power  equipment  re- 
maining closed  to  business  on  account  of  the  war.  The 
British  Admiralty  still  holds  for  Government  use  the  Eng- 
lish plants  constructed  to  operate  with  the  company's  Bel- 
mar  and  New  Brunswick  duplex  stations,  and  thus  far,  be- 
cause of  the  war,  it  has  been  impossible  to  open  similar 
direct  service  with  Norway  and  northern  Europe  through 
the  newly  completed  high-power  stations  at  Marion  and 
Chatham,  Mass.  Engineers  of  the  company  have  been 
giving  special  attention  to  the  design  of  suitable  wireless 
equipment  for  aeroplanes  and,  the  report  states,  are  con- 
fident that  highly  efficient  apparatus  for  communication 
from  aircraft  will  soon  be  developed.  A  comparative  sum- 
mary of  operations  for  1914  and  1915  follows: 

1914  1915 
Gross  earnings  from  operations $756,572          $748,238 

Less  royalties    3,428  43,701 

$753,144  $704,537 

Deduct : 

General   operating  and   administration   ex- 
penses   (less  royalties) 631,530  520,475 

Net  earnings  from  operations $121,614  $184,062 

Add: 

Income  from  investment  of  surplus  funds.  .      150,274  104,933 

$271,888  $288,995 

Deduct : 

For  depreciation  of  coast  stations 30,038  22,645 

For  depreciation  of  ship  stations 29,473  31,533 

Against  expiration  of  patents 50,000  50,000 

Miscellaneous    12,500  7,500 

$122,011  $111,678 

Net  income  for  year  after  charging  reserves, 

carried  to  balance  sheet $149,877  $177,317 

Nashville  (Tenn.)  Railway  &  Light  Company. — Under 
ordinary  conditions,  it  is  stated  in  the  annual  report  of 
the  company  for  1915,  light  and  power  earnings  grow 
steadily  from  year  to  year,  but  notwithstanding  active 
soliciting  and  house-wiring  campaigns,  the  year  1915 
showed  practically  no  increase  in  that  class  of  business. 
The  street  railway  earnings  were  about  $100,000  less  than 
in  1914,  and  probably  three-fourths  of  this  decrease,  it 
was  stated,  was  due  to  jitney  competition,  the  enforcement 
of  the  measures  passed  by  the  authorities  for  the  control 
and  regulation  of  the  jitneys  having  been  delayed  by  litiga- 
tion until  the  end  of  the  year.  The  following  statement 
shows  the  results  of  the  operation  of  the  company  for  1915 
as  compared  with  1914: 

1915  1914 

Gross   earnings    $2,143,902     $2,240,307 

Operating  expenses 1,121,716       1,159,523 

Net  earnings $1,022,186     $1,080,784 

Taxes 197,117  194,209 

Net  earnings  after  taxes $825,069        $886,575 

Interest    510,588  499,670 

Surplus $344,481         $386,905 

Northern  States  Power  Company,  Chicago,  111. — A  block 
of  $2,000,000  of  7  per  cent  cumulative  preferred  stock  is 
being  offered  at  97.5  and  dividends. 

Union  Railway,  Gas  &  Electric  Company,  New  York, 
N.  Y. — An  issue  of  $3,000,000  of  three-year  5  per  cent  gold 
notes,  due  on  April  1,  1919,  is  being  offered  at  98.5  to  yield 
5.55  per  cent. 

United  Light  &  Railways  Company,  Grand  Rapids,  Mich. 
— The  business  of  the  company  in  the  gas  and  electric  de- 
partments for  1915,  it  is  stated  in  the  annual  report,  showed 
a  satisfactory  increase,  but,  due  to  partially  depressed  in- 
dustrial conditions  and  the  so-called  jitney  competition  dur- 
ing the  spring  and  summer  months  of  1915,  the  railway 
department  receipts  showed  a  decrease.  The  electric  de- 
partment's commercial  output  amounted  to  93,276,013  kw.- 
hr.,  an  increase  of  2,416,430  kw.-hr.  Of  the  1915  gross  earn- 
ings 36.82  per  cent  or  $2,322,984  was  derived  from  electric 
sales  as  compared  with  $2,079,145  or  33.71  per  cent  of  the 
total  in  1914.  Of  the  1915  net  earnings  44.4  per  cent  or 
$1,101,702  was  derived  from  electric  earnings  in  comparison 
with  $1,004,568  or  42.4  per  cent  of  the  1914  net  earnings. 
The   report  states   that  business   conditions  in   all   of  the 
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Earnings  available  on  stock!  owned  bj    United  Light  A 

Railways  Company    11,079,566 

Dividend!  and  Intereal   receivable il'i.ih. 

Ulscellaneoui    earning!    122,511 

Qross  earnings  $1,626,192 

Expenses    $117,460 

Taxes,  general  and  federal   9,866        127,816 

Net  earning!  $1,498,876 

[nterest  <>"  firs!  and  refunding  5  per  cenl  bonds.$860,494 
Interest    on    three   and    five-year    bond    secured 

note!    92,758        168 

$1,045,624 
interest  on  general   notes '6l'§5§         c<.  OCo 

Bond  discount  r,.°1;>         bb»°°,j 

Balance  available  for  dividends S'.its.t  t  i 

Dividends— First  preferred  stock.  6  per  cent ;)2o,78i) 

$452,952 
Dividends — second   preferred  slock,   3   per  cent 31,631 

Surplus  earnings   $421,321 

»Note  •  The  amount  of  $S04, 460.30  included  in  the  gross  earn- 
ings and  operating  expenses  of  subsidiary  companies  represents 
Inter-company  transactions,  of  which  $276,117.77  is  for  electric 
power  sold   to  subsidiary   railway   companies. 


New  Utility  and  Industrial  Companies 

The  Milroy  Light  &  Power  Company  of  Milroy,  Ind.,  has 
been  incorporated  by  William  M.  Barton,  William  B.  Crane, 
Frank  McCorkle  and  Calude  Crane.  The  company  is  capital; 
ized  at  $6,000  and  proposes  to  supply  light,  heat  and  power 
in  the  town  of  Milroy. 

The  Southern  States  Electric  Company  of  Birmingham, 
Ala.,  has  been  granted  a  charter  with  a  capital  stock  of  $12,- 
000.  The  officers  of  the  company  are:  W.  E.  Mitchell,  presi- 
dent; V.  H.  Hansman,  vice-president,  and  F.  W.  Hansman, 
secretary  and  treasurer. 

The  Maquoketa  River  Power  Development  Company  of 
Maquoketa,  Iowa,  has  been  incorporated  with  a  capital  stock 
of  $50,000  for  the  purpose  of  constructing  a  dam  across  the 
Maquoketa  River.  Robert  M.  Rogers  of  Cedar  Rapids  is 
president  of  the  company. 

The  Furnace  Specialties  Company  of  New  York,  N.  Y., 
has  been  incorporated  by  L.  N.  and  G.  Vanse  and  E.  Powers, 
15  Broad  Street,  New  York,  N.  Y.  The  company  is  capital- 
ized at  $100,000  and  proposes  to  manufacture  and  deal  in 
furnaces,  oil  gas,  electrical  appliances,  ceramics,  etc. 

The  Bartlett-Yates  Insulation  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $10,000  for  the  pur- 
pose of  doing  a  general  electrical  and  mechanical  engineer- 
ing business;  electricians,  etc.  The  incorporators  are:  J. 
S.  Yates,  B.  L.  and  H.  N.  Bartlett,  312  Park  Street,  West- 
field,  N.  J. 

The  Differential  Car  Company  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  to  manu- 
facture electric  dump  cars,  machinery  and  tools ;  also  to  do 
a  general  contracting  and  engineering  business.  The  in- 
corporators are:  S.  B.  Howard,  J.  F.  Curtin  and  S.  A. 
Anderson,  36  Nassau  Street,  New  York,  N.  Y. 

The  West  Penn  Power  Company  of  Pittsburgh,  Pa.,  has 
been  chartered  with  a  capital  stock  of  $20,000,000  by  Samuel 
Insull,  Guy  E.  Tripp,  James  D.  Mortimer,  H.  H.  Pierce  and 
H.  H.  Porter.  The  company  will  take  over  and  operate  im- 
portant electric  light  and  power  properties  of  the  West  Penn 
Traction  Company  in  the  vicinity  of  Pittsburgh. 


Trade  Publications 

Copper-Clad  Wire.  The  Standard  Underground  Cable 
Company,  Pitt  iborgh,  Pa.;  ha    [aaued  Bulletin  No.  .'oim  on 

its   "Colonial"   t-<> 1 1 1 >f r  clad    wire. 

Electric  Irons. — The  Bigelow  Company,  Chicago,  ill.,  hag 
prepared  leveral  i Must rai cd  folder,  containing  Information 

mi   lis  various  type!  "f  electric   irons. 

Electric    Pumpa.— The   Gould!    Manufacturing   Company, 

Seneca    Falls,   N.   Y .,   has   issued   a  circular  on   its  "Pyramid" 

braig-lined,  double  acting  electric  platon  pump. 
Magnetos. — The  Boach  Magneto  Company,  New  York,  has 

prepared  B  Circular  which  lists  various  cars  in  winning  race! 

which  have  been  equipped  with  Boach  magnetos. 

Boring  Machine. — The  Bowlus  Manufacturing  Company, 
Springfield,  Ohio,  has  issued  an  illustrated  folder  which  con- 
tains information  on  its  chain-drive  boring  machine. 

Battery  Charger. — The  Ohio  Electric  Works,  Cleveland, 
Ohio,  are  sending  out  a  folder  which  contains  information 
on  a  magnetic  rectifier,  electric  projector  and  small  lighting 
planta. 

Arc-Lamp  Controller. — "Automatic  Precision  Feed  for 
Projection  Arc  Lamps"  is  the  title  of  an  illustrated  folder 
published  by  the  Speed  Controller  Company,  257  William 
Street,  New  York. 

Electric  Incubators. — The  Lo-Glo  Electric  Incubator  Com- 
pany, 76  Greenwich  Street,  New  York,  has  prepared  a  cata- 
log descriptive  and  illustrative  of  its  electric  incubators, 
hovers  and  egg  testers. 

Electric  Pumps. — The  Fort  Wayne  (Ind.)  Engineering 
&  Manufacturing  Company  has  recently  issued  Bulletin  No. 
4082,  descriptive  of  its  electrically  operated  shallow-well 
pumps  and  house  pumps. 

Conduit  Fittings. — Charles  D.  Robin,  48  Warren  Street, 
New  Yrork,  is  sending  out  an  illustrated  leaflet  on  the 
"C.  G.  R.  pipelets,"  a  new  type  of  fitting  for  use  at  the  ends 
of  exposed  iron  conduit  or  BX  cable. 

Small  Hydroelectric  Generator. — A  small  toy  generator 
which  is  operated  by  a  water  motor  attached  to  an  ordinary 
hydrant  is  described  in  a  leaflet  issued  by  the  W.  N.  Manu- 
facturing Company,  Manchester,  Conn. 

Dish  Washers. — The  Walker  Brothers  Company,  Syra- 
curse,  N.  Y.,  has  prepared  several  illustrated  bulletins  which 
contain  information  on  its  electrically  operated  dish-washing 
machines. 

Electric  Sterilizers. — /The  Halverson  Company,  111  Sixth 
Street,  Portland,  Ore.,  has  prepared  several  illustrated  cir- 
culars containing  information  on  three  types  of  electrically 
operated  sterilizers  for  use  by  dentists  and  physicians. 

Automobile  Ignition  and  Lighting  Appliances. — Catalog 
No.  41  prepared  by  the  Connecticut  Telephone  &  Electric 
Company,  Meriden,  Conn.,  contains  information  on  the  com- 
pany's line  of  ignition  and  lighting  devices  for  automobiles. 

Electric  Garage  Pump. — The  Kellogg  Manufacturing  Com- 
pany, Rochester,  N.  Y.,  has  recently  issued  a  catalog  de- 
scriptive of  its  products  for  use  in  garages,  notable  among 
which  are  several  types  of  electrically  operated  air  com- 
pressors and  tire  pumps. 

Motor-Generator     Set     for     Motion-Picture     Projector. — 

J.  H.  Hallberg,  New  York,  has  prepared  Bulletin  No.  1 
which  describes  and  illustrates  a  Type  P  motor-generator 
set  for  converting  alternating  current  into  direct  current 
for  use  with  projector  arc  lamps. 

The  Holtzer-Cabot  Electric  Company. — An  attractively 
prepared  brochure  has  been  prepared  by  the  Holtzer-Cabot 
Electric  Company,  115  Amory  Street,  Roxbury,  Boston, 
Mass.,  containing  a  historical  outline  of  the  company's 
progress  during  the  past  forty  years,  and  describing  its  new 
plant  which  has  recently  been  completed. 

Lighting  Systems. — The  National  X-Ray  Reflector  Com- 
pany, 235  West  Jackson  Boulevard,  Chicago,  111.,  has  issued 
four  new  portfolio  plates.  Plate  No.  43  contains  sketches 
and  photographs  of  stage  lighting  systems  without  foot- 
lights, Plate  No.  44  of  artificial  daylight  systems  for  art 
museums,  Plate  No.  30  of  indirect  lighting  systems  for  fac- 
tories, and  Plate  No.  31  of  church-lighting  systems. 
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New  England 


TILTON,  N.  H. — The  village  of  Tilton 
has  awarded  the  Tilton  Electric  Light  & 
Power  Company  a  new  contract  for  street- 
lighting.  The  contract  is  for  a  period  of 
ten  years  and  provides  for  the  installation 
of  42  nitrogen  filled  lamps  of  400  cp  to  re- 
place the  26  arc  lamps  now  in  use. 

BECKET,  MASS. — Application  has  been 
made  to  the  Selectmen  by  F.  W.  Munch  of 
Canaan,  N.  Y.,  for  a  franchise  to  install  an 
electric-lighting  system  in  village  of  Becket 
and  vicinity. 

BOSTON,  MASS. — Jacob  W.  Wilbur,  89 
State  Street,  Boston,  Mass.,  would  like 
prices  on  equipment  for  an  electric-light 
plant  (alternating  current)  of  sufficient 
output  to  furnish  electricity  for  25  houses, 
25  street  lamps  and  hotel. 

CAMBRIDGE,  MASS. — An  ordinance  has 
been  adopted  by  the  City  Council  providing 
for  the  appointment  of  a  special  committee 
to  investigate  the  feasibility  of  establishing 
a  municipal  electric-light  plant ;  also  to 
consider  the  purchase  of  the  plant  of  the 
Cambridge  Electric  Light  Company  or 
building  a  new  plant. 

MIDDLEBORO,  MASS. — The  Municipal 
Electric  Light  Board  of  Middleboro  has  ap- 
plied to  the  State  Board  of  Gas  and  Elec- 
tric Light  Commissioners  for  permission  to 
supply  electricity  from  the  municipal  elec- 
tric plant  in  the  town  of  Lakeville. 

MILFORD,  MASS. — The  Selectmen  have 
signed  a  contract  with  the  Milford  Electric 
Light  &  Power  Company  for  lighting  the 
streets  of  the  town  for  a  period  of  five 
•years.  The  new  contract  provides  for  588 
nitrogen-filled  lamps,  408  of  40  cp.,  100  of 
60  cp.  and  80  of  100  cp.  All  gasoline  lamps 
now  in  use  will  be  replaced  with  electric 
lamps. 

PLYMOUTH,  MASS. — Preparations  are 
being  made  by  the  Plymouth  Electric  Light 
Company  for  the  erection  of  a  three-phase, 
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22  000-volt  transmission  line  to  Middleboro, 
a  distance  of  12  miles.  The  company  is  in 
the  market  for  material  for  the  above  line. 
E.  P.  Rowell  is  manager. 


Middle  Atlantic 

BINGHAMTON,  N.  Y. — The  Public  Serv- 
ice Commission  has  granted  the  Bingham- 
ton  Light,  Heat  &  Power  Company  permis- 
sion to  issue  $798,000  in  bonds  and  $280,300 
in  capital  stock,  of  which  the  proceeds  will 
be  used  to  purchase  a  new  3500-kw.  turbo- 
generator and  appurtenances. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  L.  H.  Pounds,  president  of  the  borough 
of  Brooklyn,  Borough  Hall,  until  April  26 
for  furnishing  new  lighting  fixtures,  ap- 
pliances, additions  and  repairs  to  present 
equipment  in  six  public  bath  houses,  and 
complete  new  electric  wiring,  fixtures  and 
appliances  in  three  public  comfort  stations 
and  sewer  repair  yard,  Thirty-eighth  Street, 
borough  of  Brooklyn.  Blank  forms  and  fur- 
ther information  may  be  obtained  and  plans 
and  drawings  may  be  seen  at  the  office  of 
the  president  of  borough  of  Brooklyn,  50 
Court  Street,  Brooklyn. 

BUFFALO,  N.  Y. — The  City  Council  is 
contemplating  the  installation  of  70  new 
magnetite  arc  lamps  on  Genesee  Street  from 
Washington  to  Jefferson  Street. 

EAST  AURORA,  N.  Y. — Plans  are  being 
considered  for  the  installation  of  a  new  sys- 
tem of  street  lighting  in   East   Aurora. 


ELLENVILLE,  N.  Y. — The  Ellenville 
Electric  Company  la  rebuilding  its  distrib- 
uting system  in  Kllenville,  including  the 
erection  of  new  poles,  new  wire  and  Instal- 
ling new  transformers.  C.  C.  Davis  is  su- 
perintendent. 

FAIRPORT,  N.  Y. — A  new  return  tubu- 
lar boiler  and  water  softening  plant  are  be- 
ing installed  in  the  municipal  electric-light 
plant.     C.  .J.   Sullivan  is  manager. 

LEWISTON,  N.  Y. — The  Sanborn-Pekin 
Electric  Tower  Company  of  Sanborn  has 
applied  to  the  Public  Service  Commission  for 
permission  to  erect  a  power  plant  in  Lewis- 
ton  and  also  for  a  franchise  to  distribute 
electricity  over  a  half  mile  strip  along  the 
eastern  portion  of  the  township  and  also 
to  supply  energy  for  lighting  streets  and 
residences  in  Sanborn. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Board  of  Trustees  in  the  Staff  Room 
of  Bellevue  Hospital,  415  East  Twenty- 
sixth  Street,  New  York,  until  May  1  for 
furnishing  material  and  labor  necessary  for 
the  erection  of  new  balconies,  including 
electrical  work,  on  the  south  side  of  pa- 
vilions "I"  and  "K"  of  the  new  Bellevue 
Hospital.  Blank  forms  and  further  infor- 
mation may  be  obtained  at  the  office  of 
the  chief  clerk  and  auditor.  400  East 
Twenty-ninth  Street. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Department  of  Public  Chari- 
ties, Tenth  Floor,  Municipal  Building,  New 
York,  until  April  26  for  furnishing  man- 
hole and  junction  box  frames  and  covers, 
building  materials,  vitrified  tile  duct,  high- 
tension  and  low-tension  wire  and  incidental 
material.  Blank  forms  and  further  infor- 
mation may  be  obtained  at  office  of  the  pur- 
chasing agent  of  the  department. 

PORT  LEYDON,  N.  Y.— The  Port  Leydon 
Electric  Light  &  Power  Company  is  contem- 
plating the  installation  of  a  170-hp.  Trump 
turbine  to  replace  present  water  wheel.  H. 
E.  Wilson   is  proprietor. 


The  Power  Station  of  the  Republic  Railway  &  Light  Company  at  Lowellville,  Ohio 


Work  has  started  on  the  extension  of  the 
power  station  of  the  Republic  Railway  & 
Light   Company   at   Lowellville,    Ohio.      The 


plans  provide  for  the  addition  of  four  bays  The  Stone  &  Webster  Engineering  Corpora- 
to  the  boiler  and  turbine  rooms,  to  be  built  tion  of  Boston,  Mass.,  has  the  contract  for 
of  brick  and  structural  steel,  with  rein-  the  work, 
forced  concrete  floors  and  roof.  Equipment 
to  be  installed  at  this  time  will  include  five 
600-hp.  Babcock  &  Wilcox  boilers  with 
superheaters  and  stokers.  Space  is  pro- 
vided for  four  boilers  to  be  installed  in  the 
future,  one  forced-draft  fan  and  engine ;  a 
smoke  flue  from  four  boilers  will  connect 
with  a  new  reinforced  concrete  stack  of 
sufficient  capacity  to  operate  six  boilers  . 
one  15,000-kw.,  2300-volt  General  Electric 
turbo-generator,  one  200-kw.  combination 
motor  and  turbine-driven  exciter  set,  three 
3125-kva.  General  Electric  step-up  trans- 
formers, one  1000-gal.  feed  pump,  condens- 
ing equipment,  separate  screen  well  and  in- 
take tunnel  will  be  provided ;  the  coal 
bunker  will  be  extended  the  entire  length 
of  the  boiler  room  and  ash  hoppers,  coal 
gates,   chutes,  tracks,  etc.,  will  be  installed. 
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POTTSVILLE,  r.\  Tin.  DagUrn  Penn- 
■ylvunla  Light,  Heal  .v  Power  Company 
"i    t'oti  planning  i"  extend  Ita  blgh- 

I"     A  ill  m  1  11     ami 

iremonl      The  company    haa  recently    pur 

■    the   electric   planta  at   those   places 

The   11  1    line   will   be  extended    to 

Tremont  through  .Mount  La  free,  tapping  the 

vllle    1 thence   to    Branchdale   and 

1  Kin, mi     and    from    there    to     Plm 
where   contract    haa   been   secured    for   fur- 
nishing  electricity.     The    Auburn    line   will 

in     extension     from    Orwigaburi 
will    also    connect    with    Port    Clinton    and 
mipph  energy  In  that  town. 

BATONNB3,  N  .1  Tim  Public  Bervloe 
Electric  Company  lias  submitted  a  propo- 
sition to  tin'  City  Commission  for  ■  five- 
year  lighting  contract,  to  Include  the  in- 
stallation of  a  oew  street-lighting  syBtem  In 

Central  Divotine  and  Underground  conduit 
system,  the  initial  cost  ol'  the  latter  to  be 
135,000. 

BAYONNE,    N.    J.— The    Central    Broad- 

BUSineaa  Men's  Association  has  ap- 
pointed a  committee  to  obtain  data  for  a 
private  electric  power  plant  to  Bupply 
electricity  for  the  proposed  new  street- 
lighting  .system  to  he  erected  along  Broi  d 
way.     x.  J.  Steinberg,  k    i>.  Brown,  Prank 

Davis  and   Charles  Grotsky   are   members  of 

the  committee, 

BALTIMORE,  MP— The  annual  report 
of  Lighting  Superintendent  Mohr  provides 
for  the  installation  of  300  arc  lamps,  300 
Incandescent  lamps,  26  260-watt  nitrogen- 
fllled  lamps  and  the  changing  of  ,r,00  lamps 
from  the  overhead  to  the  underground  serv- 
ice during  the  year  1916. 

CENTREVILLE,  MO —Arrangements  are 
being  made  for  the  installation  of  a  150-hp. 
Diesel  oil  burning  engine  directly  connected 
to  a  Westinghouse  three-phase,  2300-volt 
generator,  a  Tirrill  voltage  regulator  and 
switchboard  watt-hour  meter  in  the  muni- 
cipal electric-light  plant.  L.  D.  Shank  is 
manager. 

FREDERICK,  MD.— Bids  will  be  re- 
ceived by  the  Mayor  and  the  Board  of 
Aldermen  of  the  city  of  Frederick  at  the 
office  of  the  city  registrar  until  May  1  for 
the  installation  of  an  electric-lighting  sys- 
tem as  follows:  (A)  Extension  of  and  re- 
pairs to  existing  building;  (B)  Installation 
of  power  plant  equipment,  boilers,  genera- 
tor and  switchboard:  (C)  Revision  and  ex- 
tension of  linework,  furnishing  lamps, 
transformers,  electrical  equipment  and 
power  station  wiring.  Plans  and  specifi- 
cations may  be  obtained  at  the  office  of 
Charles  L.  Reeder,  Park  Avenue  and  Sara- 
toga Street,  Baltimore,  for  which  a  de- 
posit of  $10  will  be  required  for  each  set 
of  plans,  of  which  $7.50  will  be  refunded 
upon  return  if  same. 

WHEELING,  W.  VA. — Plans  are  being 
considered  by  the  City  Council  for  exten- 
sions and  improvements  to  the  city  light- 
ing system. 

CHARLOTTESVILLE,  VA.— The  Char- 
lottesville &  Albemarle  Railway  Company, 
is  reported  to  be  in  the  market  for  a  50  to 
75-kw.,  60-cycle,  2300-volt  motor-genera- 
tor set. 

MINERAL,  VA. — An  election  will  be 
held  April  29  to  submit  to  the  voters  the 
proposal  to  issue  $10,000  in  bonds  for  the 
installation  of  an  electric-light  plant  and 
water-works  system. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  office  of  the  Commissioner  of  In- 
dian Affairs,  Department  of  the  Interior, 
Washington,  D.  C,  until  April  26  for  fur- 
nishing and  delivering  at  the  Cheyenne 
River  Agency  an  automobile  ambulance. 
For  further  information  address  Cato  Sells, 
commissioner. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  until  May 
20  for  furnishing  and  installing  an  electric- 
distributing  system  at  the  Naval  Hospital 
at  Washington.  Plans  and  specifications 
may  be  obtained  on  application  to  the 
above  bureau. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  naw 
yards  and  naval  stations  supplies  as  fol- 
lows: Brooklyn,  N.  T.,  Schedule  9545 — 5500 
ft.  telephone  cable.  2000  ft.  single-conductor 
wire :  Schedule  9525 — one  electric  welding 
apparatus ;  Schedule  9551 — one  universal 
milling  machine  ;  Schedule  9550 — three  com- 
pound-geared, electricallv-operated  deck 
winches:  Schedule  9531 — 11,422  ft.  galva- 
nized steel   tubing:   Schedule  9532 — 25   gov- 
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North  Central 

BIRMINGHAM,  MICH.— Bids  will  be  re- 
ceived  at  the  office  of  Clarence.  Vllet,  su- 
perintendent of  public  schools,  Birmingham. 
until  May  8  for  construction  of  high  school 
building,  Including  general  contract  work, 
electrical  work  (including  electric  wiring 
and  clock  system),  plumbing  and  gas  pip- 
ing, and  heating  system.  Copies  of  plans 
and  specifications  may  be  obtained  at  the 
office  of  Edward  C.  Van  Leyen  and  Edward 
A.  Schilling,  architects,  Union  Trust  Build- 
ing.   Detroit,  upon  deposit  of  $15. 

DETROIT,  MICH.— The  Continental  Mo- 
tor Company,  Bast  Jefferson  Avenue,  De- 
troit, is  planning  to  double  the  size  of  its 
plant,  which  will  include  an  addition  to 
power  plant  and  the  installation  of  much 
new  electrically  driven  machinery. 

DETROIT.  MICH. — Considerable  property 
in  the  northeast  district  of  Detroit  has 
been  purchased  by  the  Cadillac  Motor  Com- 
pany, on  which,  it  is  reported,  it  will  erect 
a  new  plant.  A  large  amount  of  electrical 
equipment  will  be  required  and  a  new 
power  plant  will   also  be  installed. 

GREENVILLE,  MICH.— Contracts  will 
soon  be  awarded  for  the  installation  of  an 
ornamental  street-lighting  system,  for 
which  bonds  were  recently  authorized. 

HOUGHTON,  MICH— Plans  have  been 
prepared  by  the  Houghton  County  Electric 
Light  Company  for  extensions  and  improve- 
ments to  its  system,  including  the  installa- 
tion of  an  electric  generating  unit  and 
equipment.  The  plant  is  operated  by  the 
Stone  &  Webster  Management  Association, 
Boston,  Mass. 

JACKSON,  MICH.— The  City  Council  has 
authorized  the  purchase  of  poles  and  fixtures 
for  the  extension  of  the  ornamental  light- 
ing system. 

AKRON,  OHIO. — Plans,  it  is  reported, 
are  being  considered  for  equipping  the 
Northern  Ohio  Railway  for  electrical  oper- 
ation from  Akron  to  Greenwich. 

CINCINNATI,  OHIO.— The  Cincinnati 
Gas  &  Electric  Company  has  sold  $4,500.- 
000  in  bonds,  the  proceeds  of  which,  with 
the  exception  of  $400,000,  will  be  used  for 
the  erection  of  a  new  central  electric  gen- 
erating station  at  Cincinnati. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  April  25  for  .engine  and  turbine 
automatic  control  oiling  and  filter  systems 
for  the  Division  Avenue  pumping  station, 
department  of  public  utilities,  division  of 
water.  Specifications  may  be  obtained  at 
the  office  of  the  deputy  commissioner  of 
water,  413  Superior  Avenue,  City  Hall. 

HILLSBORO,  OHIO— The  Public  Utili- 
ties Commission  has  granted  the  Hills- 
boro,  Cynthiana  &  Chillicothe  Traction 
Company  permission  to  issue  $500,000  in 
capital  stock  and  $1,300,000  in  bonds,  the 
proceeds  to  be  used  for  the  construction 
of  an  electric  railway  from  Hillsboro  to 
Chillicothe. 

LORAINE,  OHIO. — The  Loraine  Electric 
Light  &  Power  Company,  recently  incorpor- 
ated with  a  capital  stock  of  $2,500,  proposes 
to  supply  electricity  for  lamps  and  motors 
in  Loraine.  Bert  Van  Blair,  A.  Van  Blair 
and  W.  R.  Haistings  are  interested  in  the 
company. 

OXFORD,  OHIO. — The  Board  of  Public 
Works  has  asked  the  Village  Council  for 
$4,500  for  rehabilitation  of  the  municipal 
electric-light  plant.  The  cost  of  the  pro- 
nosed  improvements  is  estimated  at  about 
$12,000. 

HODGENVTLLE,  KY.—  The  Hodgenville 
Lighting  Company  has  recently  installed 
two  25-hp.  oil  engines  and  will  install  a  new 
alternating-current  generator.  The  com- 
pany has  boilers,  engine  and  a  70-kw.,  220- 
volt,  direct-current  dynamo  for  sale  cheap. 
C.   L.   Herin   is  president. 
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GBNESEO,  ILL.— The  Installation  of  a 
municipal  electric-lighl  plant  la  under  con- 
sideration by  the  city  officials. 

SHERRARD,  ILL.— D.  W.  Howen,  pro- 
prietor of  the  Sherrard  electrlc-light  sys- 
I'ni,  expects  to  erect  10  miles  of  1100-volt 
transmission  line  this  summer. 

SI'IUNGFIELD,  ILL.— Bids  will  be  re- 
ceived by  the  Board  of  Administration, 
Capitol  Building,  Springfield,  until  May  2 
for  construction  of  buildings  and  improve- 
ments at  State  Institutions  as  follows:  One 
new  cottage  for  patients  and  also  two  new 
cottages  for  tubercular  patients  to  be 
erected  at  the  Peoria  State  Hospital  at 
South  Bartonville.  Separate  bids  will  be  re- 
ceived for  the  general  work,  plumbing, 
heating  and  electrical  work  for  each  build- 
ing. One  employees'  building  to  be  erected 
at  the  St.  Charles  School  for  Boys,  near 
St.  Charles.  Separate  bids  to  be  submitted 
for  the  general  work,  plumbing,  heating 
and  electrical  work.  (These  bids  are  in 
lieu  of  bids  rejected  on  account  of  insuffi- 
cient appropriation.)  Remodeling  brick 
barn  into  laundry  at  Soldiers'  Widows' 
Home  of  Illinois,  near  Wilmington,  111. 
Separate  bids  will  be  received  for  general 
work,  plumbing,  heating  and  electrical 
work.  Lighting  and  power  wiring  at  the 
Alton  State  Hospital,  near  Alton.  Plans  and 
specifications  for  each  of  the  above  named 
improvements  may  be  obtained  upon  writ- 
ten application  to  James  B.  Dibelka,  state 
architect,  130  North  Fifth  Avenue,  Chicago, 
upon  deposit  of  $10. 

MAIDEN  ROCK,  WIS.— The  citizens  of 
Maiden  Rock  are  considering  a  proposal 
from  the  Wisconsin-Minnesota  Light  & 
Power  Company  of  Eau  Claire  to  extend 
its  transmission  line  to  this  city. 

PRAIRIE  FARM,  WIS.— The  local  elec- 
tric-light plant  and  grist  mill  were  recently 
destroyed  by  fire,  causing  a  loss  of  about 
$15,000. 

WILLIAMS  BAY,  WIS. — Bids  will  be  re- 
ceived by  S.  B.  Barrett,  clerk  of  board  of 
education,  Williams  Bay,  until  May  1,  for 
construction  of  school  building.  Separate 
bids  to  be  submitted  on  electric  wiring  and 
plumbing.  Plans  and  specifications  are  on 
file  in  the  office  of  the  clerk  and  may  be  ob- 
tained from  Chandler  &  Park,  architects, 
of  Racine,  upon  deposit  of  $5. 

ARLINGTON,  MINN. — The  Consumers 
Power  Company  of  Faribault  is  contemplat- 
ing the  erection  of  a  transmission  line  to 
Le  Seuer  and  Henderson,  thence  to  Gay- 
lord  and  Arlington. 

BRAINERD,  MINN. — Bids  will  be  re- 
ceived at  the  office  of  the  county  auditor 
of  Crow  Wing  County,  Court  House,  Brain- 
erd,  until  May  2  for  construction  of  a 
county  jail  and  sheriff's  residence  at  Brain- 
erd,  including  general  contract  work,  jail 
cell  -work,  heating,  plumbing  and  electrical 
work,  in  accordance  with  plans  and  specifi- 
cations prepared  by  Alden  &  Harris,  archi- 
tects, Commerce  Building,  St.  Paul.  Sepa- 
rate bids  to  be  submitted  on  each  portion 
of  the  work.  Plans  are  on  file  at  the  St. 
Paul,  Minneapolis  and  Duluth  Builders'  Ex- 
changes and  at  the  office  of  the  county 
auditor,  Brainerd,  and  at  the  office  of  the 
architect.  Copies  may  be  obtained  upon 
apnlication  to  the  architests  upon  deposit  of 
$10.     CD.  Mahlum  is  county  auditor. 

BROWN  VALLET,  MINN.— The  Otter 
Tail  Company  of  Fergus  Falls,  it  is  re- 
ported, contemplates  the  construction  of  a 
large  steam  power  plant  to  replace  the  one 
recently  destroyed  by  fire.  The  proposed 
plant  will  supply  energy  in  Beardsley, 
Sisseton,  Peever  and  Wilmot. 

FERGUS  FALLS,  MINN. — Plans  are 
being  considered  by  the  Otter  Tail  Power 
Company  of  Fergus  Falls  for  construction 
of  an  addition  to  the  power  house  at  Hoot 
Lake  and  installation  of  a  1000-kw.  gene- 
rating unit. 

FISHER,  MINN. — The  Red  River  Power 
Company  of  Grand  Forks,  N.  D.,  has  been 
granted  a  franchise  to  construct  and  oper- 
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ate    an     electric    distributing    system     and 
street-lighting  apparatus  in  Fisher. 

VIRGINIA,  MINN. — A  committee  has 
been  appointed  by  the  Commercial  Club  to 
confer  with  the  Village  Board  of  Franklin 
relative  to  the  installation  of  an  ornamental 
lighting  system  on  Chestnut  Street,  be- 
tween the  Mesaba  and  Iron  Range  depots. 
A.  G.  Flourney  is  chairman  of  committee. 

CEDAR  RAPIDS,  IOWA. — Work  has  be- 
gun on  the  construction  of  the  new  power 
house  for  the  Iowa  Railway  &  Light  Com- 
pany in  Cedar  Rapids,  to  be  erected  on 
North  First  Street. 

DAVENPORT,  IOWA. — Bids  will  be  re- 
ceived by  the  supervising  architect,  Treas- 
ury Department,  Washington,  D.  C,  until 
May  15  for  the  installation  complete  of  a 
hoistway,  hydraulic  freight  lift,  etc.,  in  the 
United  States  post  office  and  court  house  at 
Davenport,  Iowa.  For  details  see  proposal 
columns. 

DIAGONAL,,  IOWA. — The  Council  is 
considering  the  installation  of  a  municipal 
electric-lighting  system. 

DUNLAP,  IOWA. — The  Missouri  Valley 
Company  has  applied  for  a  franchise  to 
■upply  electricity  in  Dunlap. 

IDA  GROVE,  IOWA. — The  Ida  Grove 
Electric  Company  has  awarded  contract 
for  a  16-in.  by  36-in.  Murray  Corliss  en- 
gine.    R.  C.  Clifton  is  manager. 

MASON  CITY,  IOWA. — Bids  will  be  re- 
ceived until  May  10  for  the  construction  of 
a  nine-story  office  building  for  the  Mod- 
ern Brotherhood  of  America  to  be  erected 
at  the  corner  of  Michigan  and  State  Streets, 
Mason  City,  in  accordance  with  plans  and 
specifications  prepared  by  Bell  &  Bentley, 
architects,  Security  Building,  Minneapolis, 
Minn.  Separate  proposals  will  be  received 
at  the  same  time  for  heating,  electric  work, 
elevators,  plumbing  and  terra  cotta  work. 
Plans  and  specifications  may  be  seen  at  the 
office  of  E.  L.  Balz,  supreme  secretary, 
Mason  City  and  at  the  office  of  the  archi- 
tects, in  Minneapolis. 

CRANE,  MO. — The  Lawrence  County 
Water,  Lighting  &  Cold  Storage  Company 
of  Aurora  has  applied  to  the  City  Council 
for  a  franchise  to  supply  electricity  in 
Crane. 

ST.  LOUIS,  MO. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Washington,  D.  C,  until  April  26  for  in- 
stalling exterior  lighting  fixtures  for  the 
United  States  Custom  House  at  St.  Louis, 
Mo.  For  further  information  address  the 
supervising  architect. 

LEMMON,  S.  D. — The  light  and  power 
department  of  the  Security  Investment 
Company  of  Lemmon  has  been  purchased 
by  E.  F.  Sheets.  The  new  owner  is  plan- 
ning to  establish  a  24-hour  service. 

REDFIELD,  S.  D. — The  proposal  to  is- 
sue $60,000  in  bonds  for  rebuilding  and 
enlarging  the  municipal  electric-light  plant 
is  under  consideration. 

MERNA,  NEB. — Bonds  to  the  amount  of 
$9,000  have  been  voted  for  improvements  to 
the  electric-light  plant  and  water-works 
system. 

MINATARE,  NEB. — The  Intermountain 
Railway,  Lighting  &  Power  Company  of 
Scotts  Bluff  is  planning  to  erect  an  electric 
transmission  line  to  Minatare  to  furnish 
electrical  service  here. 

SYRACUSE,  NEB. — Plans  are  being  pre- 
pared by  the  Martz  Engineering  Company, 
First  National  Bank  Building,  Lincoln,  for 
the  installation  of  a  municipal  electric  light 
plant,  to  cost  about  $12,000. 

DIGHTON,  KAN. — At  an  election  to  be 
held  May  16  the  proposal  to  issue  $28,000 
In  bonds  for  construction  of  electric-light 
plant  and  water-works  system  will  be  sub- 
mitted to  the  voters.  W.  B.  Rollins  &  Com- 
pany, Midland  Building,  Kansas  City,  Mo., 
are  engineers. 

FORT  SCOTT,  KAN. — Plans  are  being 
prepared  by  G.  W.  Stiles,  Bryant  Building, 
and  E.  M.  Stevens,  Commerce  Building, 
Kansas  City,  Mo.,  engineers,  for  a  combined 
electric-light  plant  and  water-works  sys- 
tem, including  filtration  plant.  J.  O.  Brown 
Is  city  clerk. 

INMAN,  KAN. — The  United  Water,  Gas 
&  Electric  Company  of  Hutchinson  is  plan- 
ning to  extend  its  transmission  line  to  In- 
man  to  furnish  electrical  service  here. 

MORAN,  KAN. — The  city  of  Moran  is 
contemplating  the  installation  of  an  elec- 
tric-light plant.  It  is  proposed  to  secure 
energy  from  the  Wichita  Gas  &  Electric 
Company  to  operate  the  system. 

PALCO,  KAN. — The  installation  of  a  mu- 
nicipal electric-light  plant  and  water  works 
system  in  Palco  is  under  consideration. 

STERLING,  KAN. — The  Morris  Elec- 
trical Power  Company  of  Sterling  is  con- 
templating the  installation  of  a  120-hp.  De 
La  Vergne  engine  and  a  120-kva.  General 
Electric  generator,  directly  connected.  C. 
H.  Love  is  manager. 


Southern  States 

CLEARWATER,  FLA. — Preparations  are 
being  made  for  the  erection  of  a  brick 
building  for  the  electric-light  plant  and  ice 
factory  for  the  Clearwater  Lighting  Com- 
pany. W.  G.  Eager  of  Valdosta,  Ga.,  in 
general  manager. 

OCALA,  FLA. — The  contract  for  the  con- 
struction of  a  combined  electric-light  and 
water  plant  has  been  awarded  to  the  Ben- 
jamin Thompson  Company,  at  $97,254. 
Twombley  &  Henney,  55  Liberty  Street, 
New  York,  N.  Y.,  are  engineers. 

LIVINGSTON,  TENN. — The  Livingston 
Light  &  Power  Company  is  planning  to  in- 
stall a  hydroelectric  plant  on  Roaring  River, 
6  miles  from  Livingston.  The  initial  in- 
stallation provides  for  a  development  of  75 
kw.  The  transmission  line  will  carry  either 
6600  or  11,000  volts  and  will  supply  electric- 
ity in  Livingston  and  perhaps  later  in  Mon- 
roe. Contracts  for  electric  equipment  have 
been  awarded.  May  award  contracts  for 
construction  of  dam,  flume  and  power  house. 
S.  O.  Kennedy  is  general  manager. 

BIRMINGHAM,  ALA. — At  an  election  to 
be  held  June  5  the  proposal  to  issue  $500,- 
000  in  bonds  for  the  construction  of  an 
electric-light  plant  will  be  submitted  to  the 
voters. 

BIRMINGHAM,  ALA. — President  Peaver 
of  Birmingham  Railway,  Light  &  Power 
Company  has  submitted  a  proposal  to  the 
City  Commission  offering  to  sell  the  lamps, 
brackets  and  other  fixtures  used  for  lighting 
the  city  streets  and  to  sell  energy  to  main- 
tain the  street  lamps  at  the  same  rate  given 
other  large  consumers.  This  proposition 
was  made  bv  the  company  following  the 
proposal  of  the  city  to  substitute  tungsten 
lamps  for  arc  lamps  over  a  large  part  of 
the  city. 

FORT  PAYNE,  ALA. — The  engine  and 
boiler  in  the  local  plant  of  the  Alabama 
Power  &  Light  Company  was  recently 
destroyed  by  an  explosion. 

ARKANSAS  CITY,  ARK. — Improvements 
are  contemplated  to  the  plant  of  the  Lambe 
&  Denmarke  Light  &  Water  Company, 
which  will  include  the  installation  of  a 
120-hp.  crude  oil  engine,  one  100-kw.  gen- 
erator and  accessories  for  same;  1000  lb. 
of  wire,  electric  meter  and  centrifugal 
pumps  of  from  300  to  400  gal.  per  minute 
capacity ;  motor  to  drive  pump  and  some 
6-in.  cast-iron  pipe.  The  cost  of  work  is 
estimated  at  $20,000. 

BENTONVILLE,  ARK. — Plans  are  being 
prepared  by  Albert  C.  Moore,  engineer. 
Frisco  Building,  Joplin,  Mo.,  for  the  instal- 
lation of  a  municipal  electric-light  plant, 
to  cost  about  $20,000. 

LITTLE  ROCK,  ARK. — Preparations  are 
being  made  by  the  Little  Rock,  Pine  Bluff 
&  Eastern  Traction  Company  for  the  con- 
struction of  an  electric  railway  from  Ar- 
genta  and  Little  Rock  to  Pine  Bluff,  a 
distance  of  45  miles. 

MORRILLTON,  ARK. — The  Arkansas 
Light  &  Power  Company  is  planning  to  re- 
build its  local  system  and  will  erect  a 
transmission  line  to  Plumerville  soon.  J. 
F.  Mullins  is  local  manager. 

NEWPORT,  ARK. — The  Arkansas  Light 
&  Power  Company  is  planning  to  rebuild 
its  local  plant  and  lines  at  once. 

PARAGOULD,  ARK. — The  Arkansas 
Light  &  Power  Company  is  installing  three 
200-hp.  Brownell  boilers  in  its  local  plant 
and  will  install  a  turbine  soon.  E.  T.  Rey- 
nolds is  local  manager. 

HOWE,  OKLA. — The  City  Council  is  con- 
sidering submitting  to  the  voters  the  pro- 
posal to  issue  $100,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric  light  plant 
and  water-works  system. 

MOORELAND,  OKLA. — Plans  are  being 
considered  for  the  installation  of  a  munici- 
pal electric-light  plant,  to  cost  about  $10,- 
000. 

NEW  WILSON,  OKLA. — Bonds  to  the 
amount  of  $25,000  have  been  voted  for  the 
installation  of  a  municipal  electric-light 
plant  and  water-works  system. 

COMANCHE,  TEX. — The  property  of  the 
Comanche  Light  &  Power  Company  has 
been  purchased  by  the  Texas  Power  & 
Light  Company.  The  local  system  will  be 
connected  by  a  high-tension  line  with  the 
Texas  company's  generating  station  in 
Brownwood. 

DALLAS,  TEX. — The  lighting  franchise 
which  was  approved  by  the  voters  at  a  re- 
cent election  provides  that  the  lighting  sys- 
tem should  be  capitalized  at  $3,4  85,964, 
plus  whatever  new  money  is  put  in  the  sys- 
tem, and  that  not  less  than  $1,000,000  shall 
be  expended  in  extensions  and  improvements 
within  the  next  18  months.  The  traction 
franchise  which  was  approved  at  the  same 
election  provides  that  the  four  street  rail- 
ways in  Dallas  shall  be  combined  with  a 
capitalization  of  $4,790,124,  plus  any  new 
monev    put    into    the    properties,    and    that 
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not  less  than  $1,000,000  shall  be  expended 
in  extensions  and  improvements  within  the 
next    1 8  months. 

KNOX  CITY,  TEX. — The  Haskell  (Tex.) 
Light  &  Ice  Company  is  erecting  an  elec- 
tric  high-tension  transmission  line  from 
Haskell  to  Knox  City,  a  distance  of  42 
miles,  to  supply  electricity  here. 

MARBLE  FALLS,  TEX.— A  new  turbine 
is  needed  for  the  plant  of  the  Marble  Falls 
Water  &  Power  Company.  M.  M.  Berry 
is  lessee. 

SAN  DIEGO,  TEX. — A  new  electric  light 
company,  capitalized  at  $10,000,  has  re- 
cently been  organized  to  install  a  plant  in 
San  Diego.  A  site  has  already  been  pur- 
chased. 


Pacific  States 

BAKER,  ORE. — The  City  Commissioners 
have  proposed  that  the  business  men  and 
property  owners  lend  financial  assistance 
in  the  installation  of  cluster  lamps  on  cer- 
tain streets.  The  Commercial  Club  is  in- 
terested in  the  movement. 

OREGON  CITY,  ORE. — Plans  are  being 
prepared  by  the  Rasmussen-Grace  Company, 
Bates  Building,  Portland,  for  the  new  power 
plant  of  the  Hawley  Pulp  &  Paper  Company 
at  Oregon  City.  The  power  station  will  be 
erected  in  the  Oregon  City  side  of  the  Willa- 
mette River  just  below  the  falls. 

PORTLAND,  ORE. — The  General  Electric 
Company,  Portland  office,  it  is  reported, 
has  secured  a  contract  for  electric  genera- 
tors motors  and  other  electrical  equipment 
to  be  installed  in  the  Black  Butte  quick- 
silver mines,  near  Cottage  Grove,  Ore. 

LOS  ANGELES,  CAL— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect Treasury  Department,  Washington, 
D  C.,  until  May  8  for  a  vacuum  cleaning 
machine  for  the  United  States  post  office 
and  court  house,  Los  Angeles,  Cal. 

NOVATO,  CAL. — Bids  for  the  installa- 
tion of  a  new  street-lighting  system  in 
Novato,  is  reported  to  be  under  considera- 
tion. 

RIVERSIDE,  CAL. — Application  has  been 
filed  by  Charles  H.  De  Lacorn,  represent- 
ing a  company  of  eastern  and  northern  capi- 
talists, which  proposes  to  erect  a  transmis- 
sion line  from  Temecula  through  Fall- 
brooke,  Oceanside  and  Escondido,  for  a  fran- 
chise extending  from  Elsinore  to  the  ban 
Diego  County  line  via  Wildomar,  Temecula 
and  Murrietta.  The  company  will  be  capi- 
talized at  $500,000.  Connection  will  be  made 
with  the  Southern  Sierras  Power  Company 
at  Elsinore. 

SAN  FRANCISCO,  CAL.— The  Califor- 
nia-Oregon Power  Company  of  San  iran- 
cilco  his  applied  to  the  State  Railroad 
Commission  for  permission  to  supply  eiec- 
tricttv  in  Trinity  County.  The  transmis- 
sion line  now  extends  as  far  as  Castella. 
Shasta  County,  from  which  po  nt  i tisde 
sired  to  extend  through  Carrville  to  Tnnit> 
C6nter. 

SAN  FRANCISCO,  CAL. — Plans  for  the 
pro£,sedF  substation  'for  the  City  Electric 
Company,  to  be  erected  on  Bush  Street. 
w  Grant  Avenue,  have  been  filed  with 
thfbSng  bureau/of  the  Board  of  Public 
Works.  The  building  will  be  of  flrepioof 
construction  (68  ft.  by  137  ft.)  and  will 
cost  about  $90,000.  Plans  were  Prepared 
bv  P.  W.  Ham,  engineer,  14  bansome 
Street,  San  Francisco. 

HAILEY,  IDAHO— The  Silver  Creek 
Power  Company  has  applied  to  the  Public 
Utilities  Commission  for  permission  to  in- 
still an  electric  plant  and  furnish  electrical 
service  in  Carey  and  Picabo.  The  cost  of 
plant  is  estimated  at  $8,000. 

SPRING  CITY,  UTAH. — Application  has 
been  filed  by  the  municipality  of  Spring 
Citv  with  W.  D.  Beers,  state  engineer  for 
6  cu  ft  per  second  from  Oak  Creek-  It  M 
proposed  to  develop  the  power  for  use  in 
connection  with  a  municipal  electric-light 
plant. 

CHOTEAU.  MONT. — All  bids  submitted 
for  the  installation  of  an  electric-lighting 
system  in  Choteau,  it  is  reported,  have 
been  rejected.  The  bids  were  considered 
too  high. 

HINSDALE,  MONT. — The  town  of  Hins- 
dale has  petitioned  the  Board  of  Commis- 
sioners of  Valley  County  for  the.  creation 
and  establishment  of  a  special  water  and 
liKht  improvement  district.  It  is  proposed 
to  install  an  electric  generating  plant,  elec- 
tric distributing  system  and  water-works 
system,  to  cost  about  $27,700. 

HYSHAM,  MONT. — Plans  are  being  con- 
sidered by  the  Town  Council  for  the  in- 
stallation of  an  electric-light  plant  and 
water-works  system  for  which  bonds  were 
recently  voted. 

RED  LODGE,  MONT. — Surveys  are 
being  made  for   the  proposed   electric  rail- 
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Canada 

CALG  IRT,  \i.t  \  Blda  will  in-  received 
at  the  office  of  J  \i  Miller,  cltj  clerk, 
Calgary,  until  April  ".  for  furnishing  under 
ground  pol  heads,  junction  boxes  (switch- 
board type),  knife  switches  and  storage 
batter}  material.  Specifications  mas  be 
seen  at  the  office  of  the  city  electrical  en 
glneer,  Call 

EMERSON,    .MAN        The   Town    Council    Is 

reported  to  have  swarded  the  contract   for 
the  Installation  of  an  electric-lighting  sys- 
tem in  Emerson  to  the  Dodge  Count;    Powei 
Company  of  1 1 . i >  1 1 « ■  t » 1 .   Minn. 
ST.  JOHN,   n     u      Plans  are  being  con- 
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SAULT  STB.  MARIB,  ONT.  Tenders 
9  in  soon  be  asked  bj  the  City  Council  for 
the  erection  <>f  b  power  and  pumping  sta- 
tion on  Cure  street,  to  cost  about  17,500. 
\    r:    Pickering  Ib  city  engineer 
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l>y  the  Toronto  Hydro  Electric  Commission- 
ers 


1. ITS. 107.  E&LBCTfUC  REGULATION;  John  L. 
Creveling,  New  fork,  n.  v.  App.  filed 
No*    5,  i:mo.    Charging  storage  batteries, 

1.1  •  8,501.  El  BCTBOLTTIC  Cki.i.  ;  H  M.  Du 
Hois.  Detroit,  Mich.  App  filed  April  11, 
1910.     For  continuous  electrolysis. 

l, its. ;,03.  kikk-ai.akm  Box  Protector;  .1. 
i-\  Eder,  Baltimore,  Mil.  App  Bled  June 
85,  1915,  Operation  of  alarm  illuminates 
vicinity  of  box:  key  used  with  finger- 
print Burface. 

1,178,507.  Wireless  Signaling;  r.  a.  Pes- 
senden,  Washington,  l>.  C.  App.  filed 
Dec  II,  1904.  Current  (lux  interact  one 
upon   the  other. 

1.178.510.  Electric  Igniting  Device  for 
Has  Burners;  De  F.  P.  Fuller.  Denver, 
Col.  App.  filed  March  12,  1915.  Particu- 
larly for  cooking  ranges. 

1.178.511,  Protector  for  Telephones, 
ETC.  ;  J.  E.  Fullmer  and  E.  L.  Bullis. 
Kllbourn,  Wis.  App.  filed  Sept.  20,  1915. 
Automatic  grounding  construction. 

1,178,539.  Insulator;  F.  Schaub,  Jersey 
City,  N.  J.  App.  filed  Dec.  14,  1911. 
Pair   of   interchangeable   half-cleats. 

1,178,542.  Electrical  Gas  Lamp;  F. 
Skaupy,  Berlin,  Germany.  App.  filed 
Sept.  11,  1913.  Has  a  cathode  chamber 
of  special  formation. 

l.  ITS.. ",61.  Key  Socket;  B.  C.  Webster, 
Bridgeport,  Conn.  App.  filed  Sept.  8, 
1914.  Switch  mechanism  incased  between 
porcelain  blocks. 

1,178,576.  Electric  Regulation;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
June  21,  1911.  Regulating  shunt  circuit 
for  battery  charging. 

1,178,5S4.  Circuit  Controller  ;  C.  T.  Hen- 
derson. Milwaukee,  Wis.  App.  filed  April 
14,    1913.      Includes  a  resistance   element. 

1.178,587.  Method  of  Making  Insulating 
Joints  ;  F.  E.  Layman,  Milwaukee,  Wis. 
App.  filed  April  19,  1915.  Molds  connect- 
ing members  in  insulation  and  then  adds 
an  inclosing  shell. 

1,178,591.  Electrolytic  Cell;  F.  J.  Metz- 
ger,  New  York,  N.  Y.  App.  filed  Oct.  16, 
1908.  Has  a  diaphragm  formed  of  fibrous 
material. 

1,178,596.  Governing  Device  ;  P.  Okey, 
Columbus,  Ohio.  App  filed  Jan.  2,  1912. 
Particularly  for  engine-driven  dynamos. 
(Fifty-one  claims.) 

1,178,703.  Pneumatically  Operated  Elec- 
trical Switch  ;  J.  F.  Bentz  and  J.  A. 
Sertl,  Schenectady,  N.  Y.  App.  filed 
Nov.  19,  1914.  Switch  operated  by  dis- 
tant fluid  compressor. 

1,178,713.  Protective  Apparatus  for 
Electrical  Instruments  ;  J.  T.  Greene, 
Toledo,  Ohio.  App.  filed  March  2,  1914. 
Includes  an  evacuated  vessel. 

1,178,753.  Direct  Service  One-Point  Con- 
trol Dumbwaiter  ;  H.  and  B.  Rowntree, 
Kenilworth,  111.  App.  filed  April  8,  1914. 
Dumbwaiter  must  return  to  starting-point 
before  it  can  be  sent  elsewhere. 

1.178.771.  Rotor  for  Dynamo  Electric 
Machines  :  A.  Zehrung  and  R.  Ruden- 
berg,  Berlin,  Wilmersdorf,  and  Berlin, 
Germany.  App.  filed  Jan.  9,  1915.  Has 
separate  axial  channels  and  individual 
radial  discharge  openings. 

1.178.772.  Electrical  Measuring  Instru- 
ment ;  J.  G.  Zimmerman,  Milwaukee, 
Wis.  App.  filed  Feb.  23.  1911.  Special 
enii   opposes  movement  of  pointer. 
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Notes  on  United  States  Patents  issued 
April  4,  1916,  prepared  by  Mitchell 
&  Allyn,  41    Park  Row,  New  York. 


1,178,777.  Electrical  Heating  Device-  P 
F.  Apfel,  Seattle,  Wash.  App.  filed  Oct. 
5,  1915.  Adapted  to  be  inserted  into  an 
ordinary  hot-water  tank. 

1,178,792.  Electrical,  Switch;  L  W 
Flack,  Toledo,  Ohio.  App.  filed  Aug  13 
1914.     Quick  make  and  break  pull  switch. 

1,178,797.  Metal  Punching  Mechanism  ; 
J.  K.  Graham  and  G.  Rasmussen,  Roa- 
noke, Va.  App.  filed  June  12,  1915.  Auto- 
matic multiple  punches. 

1.178,822.  Electrically  Driven  Vehicle- 
R.  Schlaepfer,  Winterthur,  Switzerland. 
App.  filed  Sept.  14,  1914.  Internal  com- 
bustion engine  operates  generator  for  the 
driving  motors. 

1,178,873.  Direction  Signal  for  Automo- 
biles ;  E.  Potter,  Rochester,  N.  Y  App 
filed  March  22,  1915.  Lamps  are  caused 
to  "blink." 

1.178.878.  Telegraphy  and  Telephony  by 
Submarine  Cables,  Long  Distance 
Overhead  Lines,  and  the  Like  •  J 
Schiessler,  Baden,  near  Vienna,  Austria- 
Hungary.  App.  filed  Feb.  7,  1912.  In- 
cludes an  oscillatory  member  maintained 
in  forced  equilibrium. 

1.178.879.  Electromagnetic  Typewriter; 
J.  Schnyder,  Kriens,  near  Lucerne' 
Switzerland.  App.  filed  Jan.  27,  1913. 
Has  automatic  carriage  return  and  line 
spacer  controlled  by  keys. 

1.178.882.  Electrical    Receiving    Appara- 
tus ;     T.     N.     Slocum,    Aberdeen,    Wash. 
App.     filed    Aug.     13,    1915.       Employs    a 
selenium  cell. 

1.178.883.  Electric  Stove;  T.  N.  Slocum 
Aberdeen,  Wash.  App.  filed  Aug.  13, 
1915.  Portable  and  collapsible  construc- 
tion. 

1,178,890.  Radiotelegraphy  Station  •  Graf 
Georg  von  Arco,  August  Leib  and  August 
Frey,  Nonnendamm,  near  Berlin,  Ger- 
many. App.  filed  Nov.  1,  1911.  Improved 
switching  mechanism. 

1,178,905.  Intensifier  for  Spark  Plugs; 
E.  F.  Cogley,  Omaha,  Neb.  App.  filed 
July  9,  1915.  Auxiliary  spark  gap  at- 
tachable to  spark  plugs. 

1.178.927.  Galvanic  Cell;  M.  L.  Kaplan, 
Brooklyn,     N.     Y.       App.     filed     Aug.     14, 

1913.  Subjects   manganese    compound   to 
dry  oxidation  and  then  oxidizes  wet. 

1.178.928.  Flashlight;  M.  L.  Kaplan, 
Brooklyn,     N.     Y.       App.     filed     Nov.     24, 

1914.  Special   case  and  switch  construc- 
tion. 

1,179,030.  Coil  Separator;  E.  R.  Pear- 
son, Pittsfield,  Mass.  App.  filed  Nov.  8, 
1912.  Provides  for  supporting  all  coils 
without  obstructing  cooling  fluid. 


WEYHL'RN     HANK        A    bj    law    lias    been 
approve  i  i,.   in.    rat,    pH   .  rs  authorizing,  as 

1 In  di  I..  ..mi,  ■  I.,,   .  it i 

ol   the  civic  sli  eti  Ii   llghl  plant 


Miscellaneous 

Panama     Bid    h  iii   be  received   al   tfai 
■•I   the  general  purchasing  officer,  the 

u   il,    Washington,    I  >     C,    until 

\i"'i     24     tor     furnishing     steel     induction 
.    Mazda    lamp.  ,   leather   beltln 

i   general   Information 
rcular    |  No     1035)    ma>    be   obtained 
iiom  the  above  office  oi   the  offic< 
sisiant    purchasing    agentB,    24    Slat. 
\.  w   York.  n.   v..  and  614   Whltnej  Central 
Building,  New  Orleans,  La, 

PANAMA.     Bide   will   be  received  al   the 
office  oi   the  general   purchasing  officer    the 

Panama      C.inal.      Washington,      I).      ('        until 

I  I  for  furnishing  stay  boll  iron,  wi 
Iron  or  steel  pipe,  bronze  bars,  coppi  i 
cable  clips,  electric  turntable  mule,   fusible 

plugs,  spark  plugs,  steam  whlstl 
gages,  grease  cups,  oil  cups,  .steam  gage 
lamps,  etc.  Blanks  and  general  Informs 
tion  relating  to  this  circular  (No.  1084) 
may  be  obtain*  d  from  the  above  office  oi  the 
offices  of  the  assistant  purchasing  agents. 
2  1  Slate  Street,  New  York,  N  Y  <;i1 
Whitney-Central  Building,  New  Orleans. 
La.,   and    Port    .Mason,   San   Francisco,  Cal. 


1.179.107.  Thermal  Circuit  Breaker;  J. 
M.  Johnson,  Kansas  City,  Kan.  App.  filed 
July  2!,  1913.  Includes  a  plug  provided 
with  a  bell-shaped  apron. 

1.179.108.  Indicating  Switch  ;  W.  Kais- 
ling,  Chicago,  111.  App.  filed  July  26, 
1913.  Indicates  manner  in  which  switch 
last  actuated. 

1.179.109.  Dimmer  Switch  for  Lighting 
Circuits  ;  W.  Kaisling,  Chicago,  111.  App. 
filed  Oct.  25,  1913.  Push-button-operated 
switch    with   resistance   incorporated. 

1,179,117.  Telephone;  E.  D.  Lowry,  Phila- 
delphia, Pa.  App.  filed  April  16,  1915. 
Includes  an  auxiliary  diaphragm  with 
street  connecting  diaphragms. 

1,179,127.  Insulator;  H.  R.  Markel,  Co- 
lumbus, Ohio.  App.  filed  Jan.  9,  1914. 
Knob  sections  automatically  lock  to- 
gether. 

1.179.174.  Refillable  Cartridge  Fuse;  G. 
W.  Goodridge,  Bridgeport,  Conn.  App. 
filed  Nov.  25,  1914.  Fuse-clamping  means 
holds  end  cap  in  position. 

1.179.175.  Telephone  System;  E.  A. 
Graham,  Brockley,  London,  England. 
App.  filed  March  31,  1914.  Central  energy 
loud-speaking  system. 

1,179,239.  System  for  Converting  Direct 
Current  into  Alternating  Currents  of 
Different  Frequencies  ;  P.  Thalassinoz, 
Philadelphia,  Pa.  App.  filed  March  27, 
1915.  Works  on  principle  of  rotary  con- 
verter. 

1,179,260.  Automatic  Call  and  Lighting 
System  ;  R.  L.  Wood,  Jr.,  and  G.  E. 
Crowley,  Tallulah  Lodge,  Ga.  App.  filed 
Aug.  7,  1915.  Controlled  by  clock  mechan- 
ism. 

1,179,276.  Fire-Alarm  System  Including 
a  Thermal  Circuit  Closer  ;  C.  S.  Bul- 
lock, Stratford,  Conn.  App.  filed  Jan.  22, 
1910.  Closed  main  circuit  with  closed 
and  open  signal  circuits. 

1,179,293.  Selective  Relay;  F.  L.  Dodg- 
son,  Rochester,  N.  Y.  App.  filed  Nov.  20, 
1914.  Particularly  for  highway  crossing 
signals. 

1,179,306.  Signaling  Apparatus  for 
Vehicles  ;  P.  R.  Harsh,  Toledo,  Ohio. 
App.  filed  May  28,  1915.  Actuated  by 
turning  a  steering  wheel. 

1,179,313.  Apparatus  for  Treating  Ores; 
E.  R.  Holden,  Los  Angeles,  Cal.  App. 
filed  July  21,  1915.  Tank  with  series  of 
superposed  blades  therein. 

1,179,353.  Wireless  Telegraphy;  L.  F. 
Fuller,  Palo  Alto,  Cal.  App.  filed  April 
21,  1913.  Obtains  a  higher  antenna  cur- 
rent. 

1,179,373.  Electrical  System  of  Distri- 
bution ;  J.  W.  Jepson,  Buffalo,  N.  Y. 
App.  filed  Feb.  15,  1916.  Minimum  ap- 
paratus battery  charging  system  (fifty- 
eight  claims). 

1,179,380.  High-Potential  Electricity 
Arrester  ;  F.  R.  Parker,  Chicago,  111. 
App.  filed  July  29,  1908.  Improved  elec- 
trodes and  dielectric  (thirty-eight  claims). 

14.103  (reissued) — Electric  Lamp  Socket; 
G.  W.  Goodridge,  Bridgeport,  Conn.  App. 
filed  Nov.  23,  1915  ;  original  1,121,348 
dated  Dec.  15,  1914.  Multi-latch  between 
shell  and   cap. 

14.104  (reissued)  .  Motor  Control;  W.  P. 
Jackson,  Oakland,  Cal.  App.  filed  Feb.  2, 
1913  ;  original  1,077,717,  dated  Nov.  4, 
1913.  Automatic  control  of  field  strength 
of   d.c.    series   motors. 
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Conference  on  Water-Power  Development 

TWO  excellent  conferences  on  water-powers  were 
held  in  Washington  this  week.  Both  should  go 
far  to  clarify  thought  and  action  on  water-power  legis- 
lation in  the  present  congress.  As  a  purely  disinter- 
ested and  technical  body  the  American  Institute  of 
Electrical  Engineers  has  done  the  nation  a  service  and 
brought  honor  to  itself  in  having  its  best  men  discuss 
the  development  of  our  water-powers  from  all  angles. 
They  show  that  the  fault  does  not  lie  with  private  enter- 
prise if  the  water-powers  are  running  to  waste.  Eco- 
nomic conditions  heightened  by  restrictive  legislation 
have  militated  against  water-power  development  and 
encouraged  the  unnecessary  consumption  of  coal  in  less 
costly  yet  more  profitable  steam  stations.  Remove  the 
fetters,  give  willing  hands  the  right  to  work,  the  right 
to  build,  expand  and  develop,  and  the  engineers  will  cre- 
ate a  greater  and  more  powerful  industrial  nation.  Of 
this  there  can  be  no  doubt.  No  other  proof  is  necessary 
than  that  furnished  by  the  electro-chemical  engineer. 
As  a  full-grown  and  lusty  youth  he  disdains  a  diet  for 
babies.  He  craves  for  sustenance  commensurate  with 
his  growth  and  needs.  His  industry  is  vitally  essential 
to  the  other  manufacturers  of  the  country,  yet  is 
stunted  in  its  growth  for  lack  of  electric  power.  Can 
anything  be  more  convincing  or  to  the  point  than  his 
righteous  wrath  over  conditions  at  Niagara?  He 
thirsts  for  the  power  at  his  door,  but  the  government 
will  not  suffer  him  to  drink.  Small  wonder  that  he  rails 
at  governmental  inefficiency  and  inaction.  All  his 
dreams,  his  ambitions,  his  genius  are  shattered  because 
he  cannot  get  sufficient  dependable  and  cheap  power  to 
give  them  play,  and  this  through  no  fault  of  his  own. 
With  the  load  factor  the  chemical  industries  furnish 
only  water-power  can  fill  his  wants,  and  that  he  cannot 
get.  Not  all  legislators  are  blind,  however,  and  there 
are  indications  that  those  totally  blind  are  beginning 
to  see  light.  Certainly  the  conferences  just  closed 
should  furnish  facts  that  will  open  their  eyes. 


Influence  of  the  War  Upon  Materials 

IN  war  all  calculations  are  subject  to  failure.  If  some 
electrical  engineer  had  predicted,  say,  five  years  ago 
that  zinc  would  be  used  industrially  in  conductors  among 
any  of  the  civilized  nations  of  the  world,  he  would  have 
been  regarded  as  a  fit  subject  for  a  commission  of  in- 
sanity. Yet  the  reports  published  from  German  sources 
on  page  984  of  this  number  indicate  that  zinc  is  being 
so  used  by  the  central  European  powers  to-day.  The 
moral  of  the  story,  apart  from  its  technical  interest, 


is  manifestly  that  occasionally  in  the  affairs  of  men  the 
unthinkable  becomes  the  fact,  and  that  mental  reserva- 
tions should  always  be  made  for  unforeseen  cataclysms. 

It  has  to  be  remembered  that  the  central  European 
countries  are,  and  have  been  for  many  months,  besieged. 
They  are  surrounded  by  a  barbed-wire  fence  on  land 
and  by  a  patroling  fleet  at  sea.  The  fence  is  some  400 
miles  long  on  the  western  border,  from  Nieuport  to 
Belfort,  and  some  800  miles  long  on  the  eastern  border, 
from  Riga  to  the  Danube's  mouth,  to  say  nothing  of 
sections  in  Asia  Minor.  Along  all  these  lines  men  stand 
almost  elbow  to  elbow  in  the  trenches. 

It  is  therefore  no  wonder  that  certain  materials 
should  run  short  in  the  besieged  area,  especially  a  metal 
like  copper,  which,  in  shell  linings,  is  being  steadily 
thrown  out  over  the  dead  line  at  the  average  rate  of 
many  tons  daily.  The  relative  commercial  disadvan- 
tage of  any  given  metal  as  an  electric  conductor,  as- 
suming that  it  is  practically  capable  of  being  used  and 
worked,  is  the  continued  product  of  its  resistivity,  its 
specific  gravity,  and  its  cost  per  unit  of  weight.  Cop- 
per at  one  time  held  all  other  contestants  at  a  distance 
by  reason  of  the  smallness  of  this  product.  In  more 
recent  years  aluminum  and,  for  some  purposes,  steel 
have  come  into  competition  with  copper,  but  zinc  never, 
it  would  seem,  until  now.  A  few  years  ago  it  was  half 
seriously  proposed  to  try  sodium  in  cast-iron  tubes  as 
a  substitute  for  copper,  but  the  difficulties  and  dangers 
of  the  plan  apparently  deterred  its  advocates  from  con- 
tinuing their  trials. 


A  One-Man  Generating  Station 

THERE  have  been  many  calls  for  a  thoroughly  fool- 
proof and  practically  automatic  electric  generat- 
ing station  capable  of  giving  the  maximum  of  service 
with  the  minimum  of  attention.  Such  a  station  is  ob- 
viously extremely  useful  for  isolated  plants  and  for 
central  distributing  plants  of  small  output.  There  have 
been  some  interesting  examples  of  such  practice  when 
water  was  the  source  of  power,  but  very  few  instances 
of  attempting  practically  automatic  operation  with  any 
other  prime  mover.  The  little  station  at  Thompson, 
Iowa,  which  we  describe  in  another  column,  is  a  most 
instructive  example  of  the  extent  to  which  automatic 
operation  can  be  carried  in  case  of  need.  The  town 
has  but  431  inhabitants,  and  it  was  desired  to  give 
twenty-four  hour  service.  It  is  quite  clear  that  a  sys- 
tem for  a  place  of  this  size  should  be  essentially  a  one- 
man  affair,  which  it  actually  is  in  virtue  of  a  singularly 
ingenious  automatic  equipment.  The  generating  outfit 
is  positively   imposing   in   its  microcosmic   magnitude, 
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ol  two  i  ■  Inn >■  220  \>>it,  throe  w Iro,  d.c  Ken 
eratore,  each  driven  bj  ■  ~-s  bp.  oil  engine,  end  pro 
vided  with  ■  balance  and  at  and  with  ■  storage 

battery  to  tide  over  the  times  of  lighted  load  and 
presumably   to  give  the  operator  ■  chance  for  a  bite 

and  |   nap 

The  really  striking  feature  of  the  plant  ia  not  its 
diminutive  site,  but  Its  almost  completely  automatic 
operation.  When  the  demand  is  very  small  the  battery 
does  the  whole  work,  If  tin-  load  risee  above  a  pied.' 
termined  i>« >i nt  or  the  batters  becomea  too  nearlj  die 
charged,  one  of  the  oil  enginea  la  started  automatically 
by   moans  of  the  battery   driving  the  generator  as  a 

motor,  and  when  m  aetion  £008  to  work  helping  0U1   the 

batters    and  recuperating  its  charge.     If  al  times  of 
!er  demand  the  call  for  current  exceeds  the  com 
fortable  capacity  of  one  generating  set,  the  other  is  in 

a  similar  way  automatically  started  up  and  shut  down 
again  when  the  need  for  current  diminishes.  A  special 
relaj  ia  provided  to  ring  in  an  alarm  in  case  the  engine 
for  any  reason  fails  of  ignition,  and  finally,  in  case  of 
last  resort,  to  cut  out  the  battery  lest  it  be  over- 
discharged.  When  the  battery  is  at  suitable  charge  and 
the  demand  too  small  to  make  it  reasonably  economical 
to  operate  even  one  generator  the  engine  is  automat- 
ically shut  down.  The  little  plant  not  only  lights  the 
town,  but  also  provides  the  motor  service,  including 
pumping  for  the  town  water  supply. 

Those  of  our  readers  who  are  interested  in  small 
plants — and  they  are  many — will  find  in  the  details  of  the 
equipment  here  described  much  that  is  of  practical  in- 
terest as  showing  how  thoroughly  automatic  action  can 
be  carried  out  by  means  of  appliances  now  available. 
One  can  imagine  that  an  equipment  of  this  kind  might 
prove  extremely  useful,  for  example,  in  case  of  lighting 
a  summer  hotel,  a  large  country  house  or  in  many  situa- 
tions where  attendance  would  ordinarily  be  an  important 
item  in  the  cost  of  operating  the  plant.  The  example 
before  us  is  certainly  as  completely  automatic  in  its 
functioning  as  one  could  wish. 


The  Identification  of  Cables 

THE  plan  worked  out  by  the  Edison  Electric  Com- 
pany of  Brooklyn  for  the  marking  and  identifica- 
tion of  its  feeders  and  cables  should  appeal  with  special 
force  to  companies  operating  underground  systems. 
The  distribution  concerned  has  to  deal  with  cables  of 
many  classes,  6600-volt  three-phase,  240-volt  d.c.  three- 
wire,  and  2400-volt  two-phase,  besides  pressure  wires 
and  arc  circuits.  The  plan  in  brief  is  to  give  a  serial 
number  for  each  cable,  which  immediately  tells  what 
it  is  and  where  it  is  running.  For  instance,  the  three- 
phase  feeders  all  have  numbers  between  5000  and  10,000, 
the  first  digit  designates  the  plant  from  which  the 
feeder  runs  and  whether  it  is  a  direct  feeder  or  a  tie 
feeder  between  substations.  The  second  and  third 
digits  show  the  substation  or  the  customer  connected 
with  this  particular  feeder,  and  the  fourth  the  specific 
number  of  the  feeder  between  the  points  given  by  the 
first  three  digits.     Direct-current  cables  are  numbered 


mi  a  similar  principle,  tin-  neutrals  being  specially 
tagged  t'>  Indicate  thai    fact.    The  two  phase  feeders 

are  each  tagged  with  the  name  of  the  chief  tree)  \'i-<\, 
thus  sufficient!]  designating  them  and  making  their 
identitj  at  once  clear,  which  is  particularly  important, 
as  they  are  worked  upon  when  alive,  both  Overhead  and 
Underground.  Pressure  wires  are  so  tagged,  and  arc 
feeders  are  given  somewhat  arbitrary  numbers,  the 
first  digit  of  which  indicates  the  number  of  the  station 
from  which  the  circuit  proceeds.  Each  kind  of  feeder 
lias  a  distinctive  tag,  so  that  with  very  little  experience 
the  identity  Of  any  particular  cable  is  at  once  estab- 
lished. The  plan  as  worked  out  seems  to  be  a  very 
efficient  one,  and  is  easily  applied  to  any  system,  large 
or  small.  Also,  it  eliminates  entirely  the  difficulties 
which  sometimes  arise  where  a  cable  system  has  grad- 
ually grown  up  in  determining  with  certainty  which 
particular  one  of  the  many  cables  in  a  manhole  requires 
attention. 


Rebate  Coupons  for  Lamp  Renewals 

COMPARATIVELY  few  stations,  especially  of  the 
smaller  sort,  can  afford  the  luxury  of  entirely  free 
lamp  renewals.  Where  free  renewals  have  been  tried 
some  very  ingenious  schemes  for  beating  the  game  on 
the  part  of  the  consumers  have  sometimes  been  unpleas- 
antly in  evidence.  Various  schemes  for  renewal  charges 
on  lamps,  or  certain  sizes  of  lamps,  have  been  resorted 
to,  sufficient  to  relieve  the  company  of  unnecessary  ex- 
pense and  at  the  same  time  to  give  the  consumer  high- 
grade  lamps  at  a  very  reasonable  figure.  The  method 
worked  out  in  one  plant  described  by  Mr.  Borden  is 
a  comparatively  simple  one,  which  seems  to  overcome 
some  of  the  more  common  difficulties  of  adjusting  the 
matter  of  renewals  in  cases  where  free  renewals  are 
undesirable.  Briefly,  rebate  coupons,  applicable  to  pay- 
ment of  the  electric  light  bill,  are  given  to  any  consumer 
who  brings  back  a  lamp  for  exchange.  The  new  lamp 
is  nominally  sold  at  a  very  moderate  figure  above  actual 
cost  to  the  company  and  paid  for.  The  coupons  consti- 
tute a  large  item  of  rebate,  the  amount  given  depending 
on  the  price  of  the  lamp  taken,  ranging  from  5  cents 
for  the  smallest  lamps  up  to  $5  for  the  1000-watt  size. 
The  amount  of  the  coupons  at  face  value  is  such  that 
the  company  stands  by  far  the  largest  part  of  the  re- 
newal, so  that  the  consumer  has  every  reason  to  approve 
the  arrangement,  and  besides  is  certain  of  getting,  on 
very  favorable  terms,  the  best  grade  of  lamps.  The 
amount  of  the  coupons  given  seems  to  be  based  on  pro- 
ducing a  fairly  uniform  discount,  ranging  generally 
from  4  per  cent  to  5  per  cent  on  the  energy  used  by  the 
lamp  concerned,  the  base  price  being  taken  at  10  cents 
per  kilowatt-hour.  The  schedule  is  arranged  to  take 
care  of  all  kinds  of  lamps,  whether  metallic  filament  or 
not.  The  delivery  in  case  the  consumer  does  not  call 
for  lamps  is  charged  extra.  No  renewals  are  given 
except  through  the  coupon  system,  and  the  total  of  the 
canceled  coupons  gives  an  immediate  check  on  the  lamp 
renewal  account.  The  plan  seems  to  lend  itself  very 
well  to  the  use  of  stations  having  contract  customers, 
or  using  the  extremely  simple  methods  of  accounting. 
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Electromagnetic  Units 

THE  science  and  art  of  metrology,  i.e.,  the  measure- 
ment of  physical  quantities  of  the  apparent  uni- 
verse in  simple,  logically  connected  units,  are  manifestly 
in  a  very  backward  state,  despite  their  great  theoretical 
and  practical  importance.  All  the  civilized  nations,  for 
instance,  divide  a  circular  arc  into  360  degrees,  or 
21,600  minutes,  or  1,296,000  seconds,  a  beautiful  arith- 
metical tangle.  Likewise,  they  all  divide  a  civil  day  into 
twenty-four  hours,  or  1440  minutes,  or  86,400  seconds, 
another  example  of  how  to  make  simple  concepts  hard 
to  deal  with  quantitatively.  Most  of  the  civilized  nations 
have  adopted  the  metric  system,  which  is  a  haven  of 
intellectual  rest  and  simplicity,  as  regards  measures  of 
length,  mass,  area  and  volume,  but  a  few  still  cling  to 
a  medley  of  measures  worthy  only  of  the  inexactness 
of  paleozoic  man. 

From  such  a  basis  of  chaos  and  complexity,  transition 
to  logic  and  simplicity  can  only  be  expected  to  be  effected 
by  dint  of  much  labor  and  many  small  steps.  It  would 
not  be  reasonable  to  look  for  a  complete  and  sudden 
upheaval  from  primitive  confusion  to  scientific  definite- 
ness.  Our  international  system  of  electromagnetic  units 
is  based  on  the  metric  system,  and  is  a  vast  improve- 
ment upon  pre-existing  units  in  the  same  field,  but  it 
nevertheless  leaves  much  room  for  further  advance  in 
bringing  science  and  practice  nearer. 

There  are  three  recognized  defects  in  the  interna- 
tional volt-ampere-ohm  system  of  units.  The  first  is 
that  they  are  divorced  from  the  fundamental  C.  G.  S. 
units  of  electromagnetic  science  by  a  set  of  decimal 
factors,  such  as  10,  107,  10",  etc.,  which  tend  needlessly 
to  keep  the  pure  and  applied  sciences  apart.  The  second 
is  that  both  it  and  the  fundamental  system  are  con- 
fused by  what  Heaviside  described  as  irrational  4u 
factors,  owing  to  an  unfortunate  selection  of  funda- 
mental definitions,  which  experience  revealed  too  late 
for  removal.  The  third  is  the  remarkable  and  anomalous 
fact  that  each  and  every  electromagnetic  unit  in  the 
fundamental  C.  G.  S.  system  has  a  twin,  so  that  the 
units  run  two  by  two,  like  the  creatures  entering  the 
ark  in  the  conventional  history  of  the  pristine  flood. 
Thus  the  C.  G.  S.  unit  of  electromotive  force  is  one-hun- 
dredth of  a  microvolt  in  the  magnetic  system,  and  also 
300  volts  in  the  electric  system.  This  duality  indicates 
that  there  is  something  radically  wrong  with  the  whole 
structure.  Electromagnetism  should  recognize  one  and 
only  one  fundamental  unit  of  each  particular  quantity. 


The  problem  of  the  present  day  is,  therefore,  how  to 
conserve  what  is  sound  and  useful  in  the  existing  inter- 
national electromagnetic  system,  which  has  been  evolved 
with  so  much  pains  and  labor,  while  at  the  same  time 
eliminating  that  which  is  needless,  erroneous,  or  cum- 
bersome. There  is  much  hope  illuminating  the  path  in 
this  direction. 

We  printed  in  last  week's  issue  the  abstract  of  a  trans- 
lation of  an  interesting  paper  presented  not  long  since 
by  Dr.  M.  Ascoli  to  the  Italian  Institute  of  Electrical 
Engineers.  This  paper  points  out  very  clearly  the  defects 
of  the  systems  of  electromagnetic  units,  and  indicates 
measures  which  are  capable  of  being  taken  for  their 
removal.  It  is  needless  to  say  that  when  such  proce- 
dure is  adopted  it  can  only  be  effectively  adopted  by 
international  action,  among  physicists,  chemists  and 
engineers. 

Reactor  Design 

THE  problem  of  reactor  design  is  of  considerable 
industrial  importance,  because  the  reactor  has 
come  to  occupy  so  important  a  part  in  the  generation 
and  in  the  distribution  of  power.  In  the  early  days  of 
electric  lighting  by  direct  current,  feeder  regulators,  in 
the  form  of  large  resistors,  were  frequently  employed 
to  assist  in  equalizing  the  potential  distribution  over 
the  network  of  mains.  These  resistors  were,  later,  com- 
pletely eliminated  from  such  systems,  and  have  already 
become  almost  forgotten.  They  were  very  bulky,  de- 
structive of  energy,  and  were  in  danger  of  being  acci- 
dentally overheated.  The  reactor  consumes  but  little 
energy,  and  does  not,  therefore,  have  to  be  built  for 
power  dissipation.  The  central  station  reactor  has  al- 
ready become  fairly  well  standardized.  The  smaller 
types  of  reactors  are  nearly  all  ironclad.  This  econo- 
mizes space  and  material,  but  the  leakage  reactance 
of  the  magnetic  circuit  introduces  complexities  into  the 
design. 

Engineers  who  specialize  in  the  problems  of  reactor 
design  develop  formulas  based  on  their  own  experience, 
and  these  are  frequently  more  or  less  empirical.  The 
article  by  Shiro  Sano,  which  we  print  this  week,  enters 
at  some  length  into  the  magnetic-circuit  calculation,  and 
by  making  reasonable  simplifications  in  assumptions 
arrives  at  some  interesting  practical  formulas  for  a 
particular  type  of  magnetic  circuit.  The  curves  g'iving 
a  comparison  between  observed  and  computed  exciting 
current  indicate  a  satisfactory  degree  of  conformity.  ■ 


NEXT  week,  in  the  first  or  public- 
relations  issue  for  May  an  article 
of  combined  engineering  and  civic  interest  will 
point  out  some  of  the  advantages  of  combination-utility 
plant  operation  in  a  small  community.  Contractors, 
dealers,  jobbers  and  central  station  men  will  find  helpful 
testimony  concerning  the  value  of  co-operation,  in  the 
story  of  the  practical  adjustment  and  solution,  by  this 
means,  of  what  was  formerly  an  unhappy  situation  in 
the  retail  appliance  trade  in  a  Middle  West  City.  The 
manifold  uses  of  electricity  in  a  modern  public  market 
will  be  described  in  the  same  number,  which  will  also 


The  Coming  IsSUeS  present  a  discussion  of  the  economics  of 
11  rural  electricity  supply,  as  one  manager 
sees  the  problem  after  experience  with  such  service  in 
a  thrifty  farming  district.  There  will  also  be  special 
articles  for  the  engineer  and  the  operating  man,  and 
the  progress  of  the  electric  range  and  electric  cookinr; 
will  be  closely  followed  in  this  and  later  issues.  Tho 
station  operating  number,  dated  May  13  will  include  a 
leading  article  on  electrical  smoke  and  dust  precipita- 
tion, with  details  of  designs  for  apparatus  for  increas- 
ing the  effectiveness  of  the  method.  The  N.  E.  L.  A. 
convention  issues  will  be  presented  on  May  20  and  27. 
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Philadelphia  Rate  Case  Settled 

Reductions     Made    in     Klectric     Company's     Rate     Schedule 

Which  Are  Expected  to  Decrease  Earning!  By 

More   Than  $1,000,000  a   Year 

Ww  rates  for  electric  light  and  power  in  the  city  oi 

Philadelphia  have  been  formulated  as  a  result  of  the 
compromise  effected  early  in  March  (reported  in  the 
Electrn  \i  World  of  .March  18)  whereby  the  Phila- 
delphia   Electric    Company    agreed   to   a    reduction   of 

$1,000,000  in  its  gross  earnings  tor  service  to  the  city 
and  other  customers,  based  on  the  earnings  of  last  year. 

The  total  saving  to  the  Philadelphia  public  at  the  new 
rates  is  estimated  at  $1,050,000,  of  which  about  $900,000 
will  be  the  share  of  the  small  consumers.  The  city  will 
get  a  reduction  of  £180.000  on  its  street  lighting  bill  for 
1916  and   a   rebate  of  $150,000  on   its  bill  for   1915. 

The  new  rates  take  effect  as  of  April  1,  and  will  be 
conditioned  by  the  saving  to  the  city  and  customers  of 
$1, 050,000.  The  Public  Service  Commission  in  its  ap- 
proval of  the  rates  concludes  that:  "The  complaint  be 
deemed  satisfied  and  the  above  case  closed,  provided  that 
the  said  intended  reduction  of  $1,050,000  be  in  fact  ac- 
complished to  the  satisfaction  of  the  commission." 

A  statement  has  been  issued  by  the  Philadelphia  Elec- 
tric Company  presenting  a  comparison  between  new 
rates  and  old  rates.     It  says: 

"The  reductions  in  the  new  rate  schedule  are  so  ap- 
portioned that  the  greatest  benefit  inures  to  the  small 
and  average  users  of  commercial  light  and  power  and 
residence  light  and  power,  particularly  the  customers 
in  the  residence  class  who  are  now  paying  less  than  $10 
per  month. 

Greatest  Reduction  to  Residence  Customers 

"In  comparing  the  old  rates  with  the  new,  we  find  that 
the  residence  service  rate,  designated  as  Rate  A,  will 
yield,  perhaps,  the  greatest  reductions.  Under  the  new 
rates,  which  are  uniform  for  both  alternating  and  direct- 
current  districts,  the  base  rate  is  9  cents  per  kilowatt 
hour,  which  is  an  immediate  reduction  of  3  cents  per 
kilowatt  hour  in  the.  direct-current  district  and  1  cent 
per  kilowatt  hour  in  the  alternating-current  districts. 
This,  however,  is  the  least  of  the  advantage  of  the  new 
rate,  because  this  rate  of  9  cents  only  applies  to  the 
first  twelve  or  less  kilowatt  hours  used  in  a  month  and 
then  for  the  next  75  units  or  less  used  in  a  month  the 
rate  drops  to  7  cents  per  kilowatt  hour.  All  energy  used 
in  excess  of  87  kw.-hr.  a  month  is  billed  at  5  cents  per 
kilowatt  hour. 

"The  great  advantage  of  this  residence  rate  is 
that  anyone  paying  more  than  $1.08  per  month 
for  light  is  enabled  to  use  all  the  various  household 
labor-saving  devices,  vacuum  cleaners,  washing  ma- 
chines, the  smaller  cooking  devices  and-  every  other  ap- 
pliance which  is  electrically  operated  in  the  home,  at  the 
low  rate  of  7  cents  and  5  cents  per  kilowatt  hour.  A 
radical  step  has  been  made  in  naming  a  rate  such  as 
this  for  residences,  inasmuch  as  in  order  to  take  care 
of  the  small  user  and  to  enable  him  to  step  down  quickly 
to  a  low  rate  connected  or  demanded  load  has  been  ig- 
nored, and  12  kw.-hr.  per  month  has  been  fixed  as  the 
small  amount  of  energy  which  is  to  be  paid  for  at  the 
highest  rate  of  9  cents.    The  minimum  charge,  also,  has 


been  reduced  from  $1  per  month  in  the  alternating- 
current  districts  and  $8  in  the  direct-current  district, 
to  75  cents  per  month. 

Second  Largest  Reduction  in  Retail  Lighting 

"I  he  retail  lighting  service  rate,  available  for  any 
customer  using  the  company's  standard  service  for  com- 
mercial lighting  purposes,  and  designated  as  Rate  B, 
obtains,  next  to  the  residence  customers,  the  largest 
share  in  this  reduction.  Under  the  new  rate,  9  cents  per 
kilowatt  hour  is  charged  for  energy  used  equivalent  to 
or  less  than  the  first  sixty  hours  per  month  of  the 
assessed  or  measured  maximum  demand;  for  the  next 
sixty  hours  use  per  month  6  cents  per  kilowatt  hour  is 
charged,  and  for  all  in  excess  of  120  hours  use  per 
month,  the  rate  is  3.5  cents  per  kilowatt  hour.  The  max- 
imum demand  is  assessed  at  70  per  cent  of  the  installed 
load  in  kilowatts. 

"On  the  other  hand  if  any  customer  has  a  con- 
nected load  of  an  equivalent  of  thirty  50-watt  lamps  or 
greater  and  is  not  satisfied  with  the  assessed  demand  of 
70  per  cent,  he  may  have  a  maximum  demand  meter  in- 
stalled by  paying  a  maintenance  charge  of  75  cents  per 
month  over  and  above  the  charge  for  energy.  The  mini- 
mum charge  in  both  districts  irrespective  of  the  in- 
stallation is  $1  per  month.  This  enables  even  the  very 
smallest  stores  to  use  electric  service  with  easily-dem- 
onstrated economies  over  other  lighting  methods,  and 
means  an  appreciable  deduction  over  the  old  rates  for 
the  small  and  average  users. 

Retail  Power  Rate  8.5  Cents 

"The  new  rate  for  retail  power  service,  available  for 
any  customer  using  the  company's  standard  service  for 
power,  is  known  at  Rate  C.  Under  the  new  schedule,  the 
highest  rate  is  8.5  cents  per  kilowatt  hour.  The  differ- 
ence between  8.5  cents  and  9  cents,  the  highest  rate  for 
lighting,  is  due  to  the  fact  that  there  is  no  lamp  service 
under  power  schedules  and  the  difference  of  x/2  cent  per 
kilowatt  hour  is  the  cost  of  this  service.  This  power 
rate,  similarly  to  the  commercial  lighting  rate,  is  based 
on  the  maximum  demand  principle  whether  the  maxi- 
mum demand  be  assessed  and  measured.  If  assessed  the 
maximum  demand  will  be  equal  to  a  percentage  of  the 
installed  load  in  kilowatts — the  percentage  varying,  ac- 
cording to  different  conditions,  from  85  per  cent  to  55 
per  cent  of  the  installed  load. 

"Moreover,  in  addition  to  the  above  provision  is  made 
for  measuring  the  demand  if  the  customer  is  not  satisfied 
with  the  assessed  demand,  in  which  case  a  maintenance 
charge  of  75  cents  per  month,  in  addition  to  the  energy 
charge,  must  be  paid  by  the  customer  for  the  mainte- 
nance of  the  maximum  demand  meter.  The  new  rate  is 
8.5  cents  per  kilowatt  hour  for  energy  used  equivalent 
to  or  less  than  the  first  sixty  hours'  use  per  month  of 
the  maximum  demand;  5.5  cents  per  kilowatt  hour  for 
the  next  sixty  hours  use  per  month  of  the  maximum  de- 
mand, and  3  cents  per  kilowatt  hour  for  all  energy  used 
in  excess  of  120  hours  use  of  the  maximum  demand. 
The  minimum  charge  under  this  rate  is  50  cents  each 
month  per  horsepower  installed,  subject  to  a  monthly 
minimum  charge  of  $1. 

"The  new  rate  for  wholesale  light  and  power  service, 
known  as  Rate  D,  has  been  changed  from  a  quantity 
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rate,  based  on  varying  minimum  yearly  guarantees — 
these  guarantees  varying  from  $600  minimum  per  an- 
num to  as  high  as  $40,000  minimum  guarantee  per  an- 
num— to  what  is  known  as  block  rate;  the  minimum 
charge  under  the  new  rate  being  $50  per  month.  The 
first  250  kw.-hr.  per  month,  for  light  and  power,  are 
billed  at  9  cents  per  kilowatt  hour  for  light  and  8.5 
cents  per  kilowatt  hour  for  power.  Succeeding  blocks  of 
750,  1000,  1500  and  so,  up  to  a  total  of  85,000  kw-hr. 
per  month,  are  billed  at  gradually  reducing  rates,  until 
all  in  excess  of  85,000  kw.-hr.  per  month  are  billed  at 
2  cents  per  kilowatt  hour  for  light  and  1.5  cents  per 
kilowatt  hour  for  power.  While  this  new  rate  does  not 
lower  the  charges  to  any  considerable  extent  for  this 
class  of  service,  it  is,  however,  much  simplified  and  the 
terms,  particularly  as  to  minimums,  are  more  easily 
complied  with. 

Rates  for  Power  from  11  Up  to  100  Hp.  Also  Reduced 

"The  new  rate  for  power  service,  from  11  to  100  hp., 
known  as  Rate  E,  furnishes  a  reduction  over  the  old  rate 
for  corresponding  service.  The  new  rate  is  divided  into 
two  parts:  a  stand-by  charge  of  $3.25  per  month  per 
kilowatt  of  connected  load,  plus  a  current  charge  of  2 
cents  per  kilowatt  hour — the  latter  charge  being  sub- 
ject to  discounts  as  the  connected  load  increases  above  22 
kw.,  this  discount  amounting  to  20  per  cent  when  con- 
nected load  is  42  kw.  and  31  per  cent  when  connected 
load  is  75  kw.  or  100  hp.  The  minimum  charge  under 
the  new  schedule  is  $4.25  per  kilowatt  installed,  subject 
to  the  above  discounts. 

"The  rates  named  herein  are  those  principally  affected 
and  they,  in  connection  with  the  rates  contained  in  the 
previous  tariff  which  have  not  been  affected,  plus  two 
or  three  new  rates,  make  up  the  new  tariff.  The  new 
rates  mentioned  have  been  designed  to  take  care  of  cer- 
tain peculiar  characteristics  which  have  arisen  in  the 
matter  of  large  power  loads." 


Dr.  Steinmetz  on  Illumination 

Dr.  Charles  P.  Steinmetz,  president  of  the  Illuminat- 
ing Engineering  Society,  gave  a  masterly  address  on 
"The  Progress  of  Illumination"  at  a  meeting  of  the 
New  England  Section  of  the  organization  in  Boston, 
Mass.,  April  13.  After  tracing  the  progress  of  light- 
ing and  illuminants  Dr.  Steinmetz  pointed  out  the  pos- 
sibilities for  making  further  improvements  in  the  in- 
candescent lamp. 

A  possible  improvement  in  efficiency  would  be  by  re- 
ducing the  energy  loss  by  heat  conduction  and  convec- 
tion through  the  employment  of  a  gas  of  less  heat 
capacity  and  of  lower  heat  conductivity  than  in  present 
practice.  Hydrogen  gas  would  require  the  supply  of 
more  power  per  candle-power  than  at  present,  nitrogen 
gas  is  fairly  good,  but  argon  is  still  better,  having  a 
lower  heat  loss  than  nitrogen.  Argon  is  used  exten- 
sively in  the  smaller  units,  and  so  far  nothing  more  suit- 
able has  been  found.  The  efficiency  might  be  increased 
by  raising  the  gas  pressure,  but  the  objection  to  this  is 
that  one  soon  arrives  at  a  point  above  atmospheric  pres- 
sure, when  the  danger  of  explosion  becomes  serious. 
The  0.5-watt  gas-filled  lamp  runs  not  far  from  the  melt- 
ing point  of  tungsten.  If  it  were  practicable  to  produce 
light  from  melted  tungsten  one  would  no  longer  be 
dealing  with  an  incandescent  lamp. 

A  material  having  a  greater  melting  point  than  tung- 
sten would  be  of  no  small  importance  in  developing  a 
lamp  of  increased  efficiency.  What  is  desirable  is  a 
substance  whose  maximum  radiation  occurs  in  the  mid- 
dle or  visible  portion  of  the  spectrum.  If  a  material 
could  be  found  which  could  be  run  at  5500  deg.  C,  the 


luminous  efficiency  would  range  between  10  and  15  per 
cent. 

If  carbon  could  be  run  as  close  to  its  melting 
point  as  is  tungsten,  it  would  be  possible  to  secure  an 
efficiency  of  about  1/7  watt  per  candle-power.  Carbon 
has  an  abnormally  high  vapor  temperature,  however, 
which  results  in  blackening  of  the  bulb.  Different  forms 
of  carbon,  however,  have  different  vapor  temperatures, 
and  a  carbon  deposited  from  a  hydrocarbon  vapor  might 
be  operated  with  less  blackening  and  very  close  to  the 
efficient  maximum  of  black  body  radiation,  which  ia 
about  10  per  cent.  It  is  possible  that  research  in  carbon 
produced  from  organic  material  may  lead  to  the  forma- 
tion of  a  carbon  molecule  of  low  dissociation,  which 
theoretically  could  be  run  near  the  melting  point  of  the 
element,  thus  serving  as  a  more  efficient  incandescent 
illuminant  than  the  material  which  at  the  present  time 
is  available. 

Selective  Radiation 

Other  possibilities  seem  to  lie  in  the  study  of  selective 
radiation,  though  the  gain  to  be  expected  is  compara- 
tively small.  The  art  needs  a  radiator  in  which  most 
of  the  energy  is  expended  in  the  visible  spectrum,  if 
such  can  be  found.  It  is  theoretically  possible  to  find  a 
substance  in  which  the  spectral  radiation  is  practically 
100  per  cent  efficient — in  which  most  of  the  lines  are 
in  the  visible  range,  the  substance  being  weak  in  lines 
in  the  invisible  portion  of  the  spectrum.  Only  three 
elements,  titanium,  mercury  and  calcium,  are  good  from 
the  standpoint  of  spectral  radiation.  Spectral  radia- 
tion in  an  element  varies  with  the  conditions,  such  as 
temperature  and  energy  density.  With  variations  in 
conditions  new  lines  appear  and  change  their  proportion 
in  the  visible  range.  Iron,  for  example,  has  a  very  large 
number  of  spectral  lines  over  the  whole  range.  It  gives 
a  white  arc  and  has  a  fair  radiation  efficiency.  If  the 
energy  density  is  greatly  increased,  say  instead  of 
from  2  to  3  amp.  to  200  to  300  amp.,  by  condenser  dis- 
charge, superheated  iron  vapor  results,  the  proportion 
and  distribution  of  lines  changes  and  the  visible  spec- 
trum suffers  loss  of  lines  owing  to  the  massing  of  more 
energy  in  the  ultra-violet  and  consequently  invisible 
region.  With  mercury  an  increase  in  red  and  orange 
lines  follows  increase  in  energy  density. 

Lamp  Efficiency  May  be  Doubled  in  Next  Decade 

Future  progress  rests  largely  upon  the  probability  of 
getting  most  of  the  lines  in  the  visible  portion  from  an 
element  having  a  small  number  of  total  lines.  Where 
there  are  great  intervals  between  the  lines  there  is  more 
likelihood  of  getting  more  lines  in  the  visible  portion  by 
changing  the  conditions.  Titanium  is  a  most  efficient 
radiator,  but  it  has  thousands  of  lines  scattered  all 
through  the  spectrum.  Something  may  be  done  in  using 
very  volatile  titanium  compounds.  There  is  no  theoret- 
ical limit  to  the  possible  efficiency  of  spectral  radia- 
tion, but  the  field  is  both  vast  and  difficult.  Lamp 
efficiency  may  perhaps  be  doubled  within  the  next  ten 
years,  but  the  great  gains  of  the  past  decade  are  un- 
likely to  be  repeated. 

In  conclusion,  Dr.  Steinmetz  emphasized  the  great 
importance  of  efficient  distribution  and  pointed  out  how 
waste  in  this  field  tends  to  minimize  the  gains  secured 
through  high  intrinsic  filament  efficiencies.  He  advo- 
cated the  avoidance  of  too  great  uniformity  in  distrib- 
uting luminous  flux  in  view  of  the  value  of  a  shadow 
and  background  in  many  applications.  A  proper  propor- 
tion between  local  and  general  illumination  is  essential 
to  a  well-designed  installation  in  many  cases.  The 
greatest  advances  of  the  immediate  future  are  to  be 
anticipated  in  the  field  of  applied  lighting,  which  is  the 
province  of  the  illuminating  engineer. 
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Nations  ol  Europe  Encourage  Watci   Power 
l  development 
Prance  and  Italy,  spurred  on  i>>  the  bigfa  prices  and 
limited  quantities  «>r  all  kinds  of  fuel,  particularly  coal, 
are  ittenl  Ion  to  the  undeveloped  water  i" 

whuh  for  centuries  have  run  t<»  waste.  The  "white 
coal"  "i  Europe  is  receiving  more  attention  to  day  than 
ever  before,  ami  the  governments  are  lending  everj  aid 
to  the  development  ot  these  natural  resources. 
Prance,  the  water  power  of  which  is  estimated  al 
D0.000  hp.  to  in. (too. ooo  h|)..  must  import  almosl  all 

of  the  COal  C0n8Umed  within  her  borders,      The  war,  how 
ever,    has    cloaed    almost    all    of    the    former    sounes    of 
supply,   and   on    the  other   hand   has  created   an   imp' 
dented   market    for  power.      Within   a   short    time   it    was 

found  that  the  available  energy  supply  was  decidedly 
inadequate,  and  attention  was  then  called  to  the  neces- 
sity  for  a   further  development   of  the  nation's  available 

water  power. 

Several  plants  of  the  Alps  and  of  the  Pyrenees  have 
completely  transformed  their  equipment  in  view  of  the 
manufacture  of  the  munitions  required  by  the  war 
administration. 

Measures  have  been  taken  with  the  view  to  bringing 
about  the  rapid  completion  of  certain  factories  in  course 
of  construction.  In  the  Massif  Central  several  water- 
falls of  lather  great  importance  have  been  disposed  for 
this  purpose.  These  various  measures  have  already 
obtained  for  the  national  defense  an  increase  of  energy 
which  will  shortly  reach  60,000  hp.  at  least. 

A  heady  some  important  industrial  establishments 
which  until  now  only  consumed  coal,  have  begun  to 
utilize  hydroelectric  power.  This  is  notably  the  case 
of  a  great  steel  works  of  the  Loire  which,  at  present, 
transmits  to  its  shops  electrical  energy  coming  from 
the  Alps. 

Thus,  the  utilization  of  the  waterfalls,  which  at  the 
present  time  renders  such  precious  services  to  the  de- 
fense of  the  territory,  appears  to  be  destined  to  play  a 
great  part  in  the  resumption  of  industrial  and  agri- 
cultural activity. 

Italian  Government  Urges  Development 

Efforts  are  being  made  by  the  Italian  government  to 
extend  as  far  as  possible  the  use  of  water  power  for  the 
production  of  electrical  energy  in  substitution  for  coal, 
for  the  supplies  of  which  Italy  is  entirely  dependent  on 
importation.  Under  present  freight  conditions,  which 
have  forced  up  the  price  of  coal  to  an  almost  prohibitive 
level,  the  matter  has  become  one  of  urgent  importance. 
On  Jan.  16  a  decree  was  issued  authorizing  the  Ministry 
of  Finance  to  extend  concessions  for  the  diversion  of 
public  watercourses  without  the  formality  of  submit- 
ting the  question  to  technical  authorities  for  report, 
provided  always  the  rights  of  third  parties  were  re- 
spected. 

A  second  decree,  issued  on  Jan.  25,  defines  as  follows 
the  conditions  under  which  such  extensions  can  be 
granted :  "When  an  increased  diversion  of  water  is  re- 
quired to  provide  power  for  munitions  factories,  elec- 
tric railways  or  other  public  services,  or  in  important 
industrial  centers  threatened  by  shortage  of  coal,  which 
is  likely  to  interfere  with  the  utilization,  of  water  for 
purposes  of  minor  importance,  the  extension  may  still 
be  granted,  under  obligation,  however,  to  furnish  elec- 
trical power  in  substitution  for  the  hydraulic  power 
which  may  be  interfered  with  by  the  extension,  and  also 
to  provide  the  technical  machinery  necessary  for  such 
transformation  of  power." 

Provision  is  made  for  linking  up  different  plants  in 
order  to  regulate  variations  of  power  obtained  either 
during  certain   hours   of   the   day   or   during   different 


periods   of  the   year.      Procedure    for  Obtaining  extended 

soncessions  ami  authorizations  is  simplified.  Bxpro 
priatione  are  facilitated  by  granting  to  the  local  prefect 
authority  to  declare  them  of  public  service.  Provision 
i  o  made  in  die  decree  tor  the  electrification  oi  the 

tate  railways,  and  the  confirmation  of  old  water  rights. 

This  decree  does  not  apply    to   new  enterprises  to  which 

existing  regulations  are  still  applicable,  hut,  in  reaped 
of  these,  modifications  are  under  consideration  by  the 
)'o\  ernment. 


Milo  R.  Maltbie  to  Be  New  York  City 

Chamberlain 

Mayor  Mitchel  of  New  York  City  has  appointed  Milo 
It.  Maltbie,  former  member  of  the  Public  Service  Com 
mission,  to  he  city  chamberlain,  succeeding  Hem. 
Bruere.  In  a  statement  the  Mayor  said:  "In  inviting 
Mr.  Maltbie  to  take  this  office  I  have  had  in  mind  secur- 
ing for  the  city  an  expert  and  adviser  in  public  service 
matters.  For  the  remainder  of  the  present  administra- 
tion I  wish  to  give  especial  attention  through  the  agency 
of  the  Chamberlain's  office  to  those  public-service  mat- 
ters in  which  the  city  has  a  direct  interest  and  in  which 
the  law  gives  the  municipality  a  right  to  take  active 
part.  In  other  words,  in  addition  to  the  regular  work  of 
the  Chamberlain's  office,  I  hope  to  have  Mr.  Maltbie  give 
special  and  constant  attention  to  public-service  mat- 
ters." 


More  Space  Secured  for  N.E.L.A. 
Convention  Exhibit 

The  exhibition  committee  of  the  National  Electric 
Light  Association  has  announced  that  additional  ex- 
hibition space  has  been  secured  for  the  Chicago  con- 
vention exhibit  on  the  second-floor  foyer  of  the  Audi- 
torium Theater.  Plans  of  this  new  exhibit  space  are 
now  being  prepared  and  will  be  sent  to  manufacturers 
whose  requests  have  been  received,  and  to  any  other 
manufacturers  who  may  desire  space.  The  registration 
booth  and  the  rooms  of  the  Chicago  local  committee 
have  been  moved  to  the  second  floor  to  make  additional 
room  for  exhibits. 

The  committee  announces  that  even  with  the  addi- 
tional space  secured  the  space  will  be  limited,  and  sug- 
gests that  manufacturers  who  are  thinking  of  making 
an  exhibit  send  in  their  requests  at  the  earliest  possible 
opportunity. 

A  list  of  the  Class  D  members  who  have  been  as- 
signed space  up  to  the  present  time  follows: 


Albert  &  J.  M.  Anderson  Manu- 
facturing Company 

American  Electrical  Heater 
Company 

Anderson  Electric  Car  Com- 
pany 

Bates  Expanded  Steel  Truss 
Company 

Delta-Star  Electric  Company 

Detroit  Fuse  &  Manufacturing 
Company 

Duncan  Electric  Manufacturing 
Company 

Edison  Storage  Battery  Com- 
pany 

Electric  Storage  Battery  Com- 
pany 

Electrical  Record 

Elliott-Fisher  Company 

Electrical  World 

Electric  Service  Supplies  Com- 
pany 

Electrical  Review  Publishing 
Company 

Edison  Lamp  "Works  of  General 
Electric  Company 

Feder.nl    Sign    System    (Electric) 

General  Vehicle  Company,  Inc. 

General  Electric  Company 

G.  &  W.  Electric  Specialty 
Company 

Hurley  Machine  Company 


H.  W.   Johns-Manville  Company 

Hotpoint  Electric  Heating  Com 
pany 

Hughes    Electric    Heating    Com- 
pany 

Hubbard  &  Company 

Hoover    Suction    Sweeper    Com- 
pany 

Life   Saving  Devices,  Inc. 

Landers,  Frary  &  Clark 

Metropolitan    Engineering    Com- 
pany 

Moloney  Electric  Company 

National    Lamp    Works   of   Gen- 
eral  Electric   Company 

Powers       Accounting       Machine 
Company 

Pittsburgh     Transformer     Com- 
pany 

Philadelphia       Storage      Battery 
Company 

Sangamo  Electric  Company 

Standard.      Underground      Cable 
Company 

Schweitzer   &   Conrad,   Inc. 

Tabulating  Machine   Company 

Ward   Motor  Vehicle   Company 

Walker   Vehicle   Company 

Wagner   Electric   Manufacturing 
Company 

Western  Electric  Company,  Inc. 

Westinghouse  companies 
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The  Water-Power  Conferences  at  Washington 

Pointed  Discussions  on  Engineering  and  Governmental  Aspects  of  Hydroelectric  Development 

in  the  United  States,  at  Meetings  under  Auspices  of  A.  I.  E.  E.  and 

American  Electrochemical  Society 


TWO  closely  related  yet  separate  water-power  con- 
ferences were  held  in  Washington  on  Wednesday 
and  Thursday  of  this  week.  One  was  given 
under  the  auspices  of  the  committee  on  development  of 
water  power  and  the  Washington  (D.  C.)  Section  of  the 
American  Institute  of  Electrical  Engineers,  and  the 
other  formed  part  of  the  general  meeting  of  the  Ameri- 
can Electrochemical  Society. 

The  institute  meeting  of  Wednesday,  which  was  very 
well  attended  and  exceptionally  interesting,  dealt  with 
the  purely  engineering  and  economic  question  of  water- 
power  development  as  related  to  national  industrial 
efficiency  and  preparedness.  The  committee  at  whose 
suggestion  the  meeting  was  held  saw  a  further  oppor- 
tunity for  service  to  the  nation  by  directing  the  atten- 
tion of  the  public  and  of  Congress  to  the  fundamental 
engineering  and  economic  principles  that  underlie  the 
water-power  question  and  which  must  be  taken  into  ac- 
count if  hydroelectric  development  is  to  be  encouraged 
and  stimulated  with  a  corresponding  effect  on  the  de- 
velopment of  the  great  electrochemical  and  similar  in- 
dustries which  are  essential  to  the  industrial  inde- 
pendence of  the  nation.  The  papers  presented  sought 
to  correlate  several  of  those  phases  of  hydroelectric  de- 
velopments which  are  of  peculiar  and  perhaps  unusual 
importance  at  the  present  time. 

The  subjects  discussed  embraced  the  values  of  water 
powers  respectively  to  the  electrochemical  industries,  to 


the  food  problem,  to  increased  transportation,  to  na- 
tional defense,  and  to  finance.  All  were  very  ably 
handled.  Dr.  Lawrence  Addicks  speaking  for  the  elec- 
trochemical industries,  Dr.  Allerton  S.  Cushman  for 
the  agriculturists,  Dr.  L.  B.  Stillwell  for  the  trans- 
portation engineers,  Dr.  W.  R.  Whitney  for  national 
defense,  and  Gano  Dunn  for  the  investment  bankers. 
So  great  was  the  interest  in  the  discussion  that  the  ses- 
sion did  not  adjourn  until  midnight. 

The  Electrochemical  Society  devoted  its  Thursday 
afternoon  session  to  a  symposium  on  Niagara  Falls 
power  and  American  industries,  and  listened  to  illus- 
trated lectures  on  Reclamation  Service  water  powers  by 
A.  P.  Davis,  chief  of  the  U.  S.  Reclamation  Service.  On 
Thursday  evening  an  address  on  the  subject  of  water- 
power  development  for  electrochemical  purposes  was 
presented  by  H.  J.  Pierce  of  Seattle,  Wash. 

The  session  dealing  with  the  situation  at  Niagara 
was  much  more  spirited  and  peppery  than  the  Institute 
session  of  Wednesday  and  there  was  no  mincing  of 
words  in  expressing  the  attitude  of  electrochemists 
towards  the  government  authorities  in  permitting  con- 
ditions to  drift  at  Niagara  so  that  the  industries  there 
cannot  get  sufficient  power  for  their  needs.  What  this 
means  not  only  to  the  electrochemical  industry  but  to 
the  vast  number  of  other  commercial  enterprises  de- 
pending on  Niagara  Falls  products,  was  plainly  and 
forcefully  stated.   Nor  was  the  criticism  destructive,  for 


WATERPOWER    AGGREGATING    1,700,000    HP.    IS    RUNNING    TO    WASTE    IN    THE    COLUMBIA    RIVER   THROUGH    GOVERNMENT    INACTION. 
ABOVE  IS  PICTURED  A  40,000-HP.  WATERPOWER  SITE  ON  THIS  RIVER   IN   THE   STATE   OF   WASHINGTON 
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various  methods  of  obtaining  more  power  at   Niagara 

Kails    without    in    the    least    detracting    I  nun    its    present 

'in'  grandeur  were  presented. 

Eni  rgi  Reqi  [ri  ubnts  roa  Electrochemical  Purposi 

In  a  paper  entitled  "Electrochemical  industries  and 
Then-  interest  m  the  Development  of  Water  Powers," 
Lawrence  Addicks  pointed  ou1  that  these  industries 
offer  nearly  ideal  loads  of  considerable  magnitude  for 
centra]  stations,  but  electrical  energy  must  be  obtain 

Bble  at    even   less  cost   than   Niagara    Palls   power  before 
it    will    he    in    marked    demand    I'm-   electrochemical    put- 
poses.     Furthermore,  the  available  energy  must  he  near 
the  electrochemical  market   and  source  of  supply   for 

raw    materials,    hut    the    nature    of    the    industry    deter 

mines  whether  cost  of  energy,  transportation  charges 

or  labor  is  the  factor  ruling  the  location  of  the  plant. 
In  variance  with  oft-expressed  opinions,  however,  elec- 
trochemical plants  can  seldom  be  operated  on  off-peak 
power,  declared  the  speaker.  These  industries,  so  far. 
have  not  in  general  found  it  economical  to  develop  their 
own  power  singly,  but  in  time  may  co-operate  to  develop 
energy  as  a  group.  In  view  of  the  foregoing  considera- 
tions a  liberal  water-power  policy  on  the  part  of  the 
government  would  he  a  step  toward  making  inexpensive 
energy  available  for  this  extensive  industry. 

In  connection  with  the  production  of  nitrogen  for  the 
manufacture  of  fertilizers,  A.  S.  Cushman,  in  a  paper 
on  "Water-Power  Development  and  the  Food  Problem," 
showed  the  relationship  of  low  cost  of  water-power  en- 
ergy to  the  cost  of  food  plants. 

Relation  of  Water  Power  to  Transportation 
Some  of  the  conditions  which  determined  the  value  of 
water  power  in  relation  to  transportation,  and  how  this 
value  may  change  with  progress  in  producing  power 
from  fuel  and  with  changes  in  interest  rates  demanded 
for  capital,  were  outlined  in  a  paper  by  Lewis  B.  Still- 
well,  entitled  "Relation  of  Water  Power  to  Transporta- 
tion." 

Estimates  were  given  on  the  approximate  economic 
limits  to  investments  in  hydroelectric  plants  when  coal 
can  be  obtained  for  steam  plant  operation  in  the  vicinity 
at  $1  to  $5  and  when  the  capital  charges  are  9,  12  and 
15  per  cent.  It  was  pointed  out  that  if  water  power 
has  to  be  supplemented  by  steam  reserve  equipment  the 
amount  that  can  be  economically  invested  in  the  hydro-' 
electric  plant  is  reduced  by  the  cost  of  the  steam  plant. 
Attention  was  also  called  to  the  fact  that  the  decreased 
cost  of  steam-power  plants  and  increased  fuel  economies 
obtained  in  recent  years  have  reduced  very  considerably 
the  limits  to  economical  investment  in  water-power 
plants. 

Discussion 

The  papers  of  Messrs.  Addicks,  Cushman  and  Still- 
well  were  discussed  as  a  group  by  Commissioner  of 
Patents  Thomas  Ewing,  David  Rushmore  of  Schen- 
ectady; F.  A.  Lidbury  of  Niagara  Falls;  Henry  G. 
Stott  of  New  York;  J.  J.  Carty  of  New  York;  Gano 
Dunn  of  New  York;  Dr.  Whitehead  of  Baltimore,  and 
Dr.  Leo  Baekeland  of  New  York.  All  were  agreed  that 
the  question  uppermost  is  how  to  get  cheap  power  to 
permit  the  development  of  the  electrochemical  indus- 
tries. 

Mr.  Stott  told  how,  fifteen  years  ago,  Niagara  energy 
was  cheaper  than  steam  power,  while  to-day,  owing  to 
advances  in  the  art,  steam-generated  energy,  especially 
in  stations  operating  on  load  factors  around  60  per  cent, 
is  cheaper.  Within  fifteen  years,  he  said,  the  capital 
cost  of  steam  stations  has  been  cut  in  two  and  the  ef- 
ficiency of  the  equipment  has  been  improved  to  such  an 
extent  that  it  requires  only  half  as  much  coal  to  gen- 
erate the  same  amount  of  electricity  and  this  in  spite 


<>i  the  increasing  cost  of  labor  and  fuel.    He  suggested 

that  even  such  a  large  hydroelectric  company  as  the 
Niagara  Kails  Tower  Company  would  find  it  cheaper  to 
install  a  steam  driven  station  and  operate  it  in  con- 
junction with  its  development  at  Niagara  Falls.  Then 
the  hulk  of  the  load  could  he  carried  hy  the  hydroelectric 
equipment  and  the  peaks  by  the  steam  driven  equip- 
ment. 

Dr.  Baekeland  told  of  the  power  famine  confronting 
elect rochomists  and  how  the  industry  cannot  expand  or 
go  forward  without  cheap  and  abundant  power.  He 
complained  of  the  wasteful  methods  of  financing  in  this 
country  where  a  development  is  saddled  with  invest- 
ment charges  of  9  per  cent  before  operations  begin, 
while  in  Europe  the  money  costs  about  4  per  cent. 
Fertilizers,  he  said,  cannot  be  made  where  a  plant  has 
such  fixed  charges  for  capital  because  energy  must  be 
very  cheap  and  no  plant  having  to  pay  $9  on  a  $100 
investment  yearly  can  make  energy  cheaply  enough  for 
the  fixation  of  nitrogen. 

President  Carty  said  the  government  is  to  blame  for 
the  high  rates  which  prevail.  If  it  would  remove  the 
uncertainties  which  again  has  cast  about  the  tenure  of 
the  grant,  bankers  would  be  content  to  recommend  the 
investment  at  lower  costs.  Give  the  investment  stabil- 
ity and  money  would  be  cheaper.  The  thought  was  ex- 
pressed that  everything  should  be  done  to  conserve  the 
coal  of  the  country,  and  this  can  best  be  done  by  de- 
veloping the  water-powers. 

Water  Power  and  National  Defense 

Failure  to  establish  industries  for  the  production  of 
ammonia  and  nitrate  compounds  in  the  United  States 
in  the  past,  W.  R.  Whitney  pointed  out  in  a  paper  on 
"Water  Power  and  Defense,"  has  been  due  to  economic 
conditions.  Proximity  of  Chilean  products  and  the  im- 
possibility of  competing  with  the  cheap  water  powers 
of  Scandanavia  as  well  as  the  lack  of  a  near-by  agri- 
cultural demand  were  named  as  important  factors.  At 
the  present  time,  however,  it  seems  essential  to  national 
safety  that  a  nitrogen  fixation  industry  be  established 
whether  it  be  self-supporting  or  not  on  the  basis  that 
thorough  industrial  organization  is  the  best  prepared- 
ness for  either  peace  or  war.  The  problems  involved  are 
many-sided  and  far-reaching,  and  hence  the  author  of 
the  paper  believes  that  it  is  most  desirable  that  the 
various  government  departments  concerned,  those  of 
the  Army,  Navy,  Agriculture  and  Interior,  should  co- 
operate in  determining  the  course  to  be  taken. 

Why  It  Is  Difficult  to  Attract  Capital  for  Water- 
Power  Development 

Certain  aspects  of  investors'  attitudes  toward  water- 
power  developments  were  presented  in  a  paper  by  Gano 
Dunn,  entitled  "The  Water-Power  Situation,  Including 
Its  Financial  Aspects."  It  was  pointed  out  that  actual 
and  threatened  laws,  popular  prejudices  and  some  cases 
of  unprofitable  developments  in  the  past  have  retarded 
water-power  developments.  Physical  and  natural  diffi- 
culties also  handicap  hydroelectric  plants  as  compared 
with  steam  plants,  making  it  essential  that  a  reasonable 
profit  be  offered  to  induce  investment  of  capital. 

On  account  of  the  increasing  cost  of  labor  and  mate- 
rials, increasing  taxation,  and  the  fact  that  the  effi- 
ciency of  converting  water  power  to  electric  power  has 
practically  reached  a  maximum,  the  cost  of  generating 
hydroelectric  power  is  increasing  and  will  continue  to 
do  so.  On  the  other  hand,  steam-electric  energy  is  de- 
creasing in  cost  because  continual  improvements  in  con- 
verting heat  energy  into  electrical  energy  have  been 
made  and  may  be  expected. 

The  papers  by  Dr.  Whitney  and  Mr.  Dunn  were  read 
at  the  Wednesday  night  session  before  a  large  audience, 
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among  whom  were  a  number  of  representatives  from 
Congress.  The  discussion  was  long  and  very  interest- 
ing and  was  called  to  a  halt  at  midnight.  Joining  in  it 
were  F.  A.  Lidbury  of  Niagara  Falls ;  Lawrence  Addicks 
of  Arizona ;  John  H.  Finney  of  Washington ;  L.  H.  Baeke- 
land  of  Yonkers;  C.  P.  Atwater,  Calvert  Townely  of  New 
York;  David  Rushmore  of  Schenectady;  Congressman 
G.  R.  Smith  of  Minnesota,  and  0.  T.  Crosby. 

Mr.  Lidbury  said  that  continuous  power  is  essential 
to  the  electrochemist,  although  there  might  be  some 
processes  which  could  use  intermittent  power.   However, 


FOUR    MILLION    HORSEPOWER   RUNNING   TO    WASTE    AT    NIAGARA 

By  international  treaty  80,000  hp.  is  still  available  on  the 
American  side  and  badly  needed  by  the  electrochemical  industries, 
but  the  government  will  not  sanction  its  use. 

what  the  generating  companies  are  asking  electro- 
chemical companies  to  do,  he  said,  is  to  double  their 
investments,  and  electrochemical  investments  per  kilo- 
watt of  power  employed  is  very  much  greater  than 
water-power  investment  per  kilowatt.  Hence  the  un- 
attractiveness  of  the  offers  of  cheaper  secondary  power. 
President  Addicks  said  if  the  energy  cost  less  than  $10 
a  kilowatt-year  some  of  the  arc  processes  might  use  it 
or  the  aluminum  industry.  Mr.  Finney,  however, 
speaking  for  the  Aluminum  Company  of  America,  said 
it  was  at  present  engaged  in  erecting  150,000-hp.  in 
hydroelectric  plants  and  even  after  operating  twenty- 
four  hours  daily  for  365  days  a  year,  cannot  make 
enough  metal.  He  also  cited,  as  an  obstacle,  the  very 
large  investment  necessary  to  take  advantage  of  the 
low  rate. 

The  most  spirited  discussion  was  that  of  Mr.  Crosby, 
who  spoke  of  regulation  and  the  twilight  zone  between 
state  and  national  supervision.  He  suggested  that  the 
state  and  nation  co-operate  in  fixing  the  location  of  the 
physical  property  so  that  there  need  be  no  question  of 
the  right  of  the  power  plant  to  be  where  it  was.  The 
question  of  regulation  of  the  enterprise  should  then  be 
left  entirely  to  the  state  authorities  and  the  rate  should 
be  governed  by  contract  between  the  utility  and  the 
vested  authority.  Then  he  said  the  conditions  would 
be  written  in  the  bond,  the  investor  would  know  exactly 
what  he  was  buying  and  the  public  what  it  would  have 
to  pay  for  the  service. 


Symposium  on  Niagara   Falls   and   American 
Electrochemical   Industries 

Available   Power  in  Water  Wasted   at   Niagara — Summarization 
of  Industries  Served — Evening  Lecture  by  H.  J.  Pierce 

At  the  meeting  of  the  American  Electrochemical  So- 
ciety held  at  Washington  on  Thursday  afternoon, 
an  interesting  discussion  on  water-power  development 
at  Niagara  Falls,  electric  furnace  products,  electro- 
chemical processes  and  nitrogen  fixation  processes  was 
presented.  The  symposium  included  four  papers  pre- 
sented by  I.  R.  Edmands,  F.  J.  Tone,  A.  H.  Hooker  and 
W.  S.  Landis. 

In  the  section  taking  up  power  development  at  Niag- 
ara, Mr.  Edmands  reviewed  the  conditions  of  a  treaty 
between  the  United  States  and  Great  Britain,  which 
went  into  effect  in  May,  1910,  and  determined  the 
amount  of  water  which  may  be  used  on  each  side  of  the 
river  at  Niagara  Falls  for  power  purposes.  This  treaty 
permits  a  total  diversion  from  Niagara  Falls  of  56,000 
cu.  ft.  of  water  per  second  from  an  average  flow,  or  a 
diversion  of  26  per  cent  of  the  average  flow.  The  power 
companies  on  the  United  States  side  of  the  river  have 
for  years  used  all  of  the  water  this  government  will 
allow,  which  is  4400  cu.  ft.  per  second  less  than  the 
treaty  provides.  This  amount  of  water  is  going  to 
waste  over  the  falls,  and  is  capable  of  developing  about 
80,000  hp.  The  power  companies  have  asked  the  gov- 
ernment for  a  permit  to  use  it  and  are  ready  and  de- 
sirous to  convert  it  into  electrical  energy,  if  the  United 
States  government  will  grant  necessary  permits.  Mr. 
Edmands  expressed  the  opinion  that  this  waste  of  water 
should  be  saved  if  it  can  be  done  without  destroying 
the  scenic  grandeur  of  Niagara  or  adversely  affecting 
navigation,  which  now  seems  to  be  entirely  possible. 

There  are  two  large  power  companies  on  the  United 
States  side  of  the  Niagara  Falls  and  three  on  the  Cana- 
dian side.  A  small  amount  of  water  is  allowed  for 
power  purposes  on  the  Erie  Canal  in  New  York  State, 
and  also  some  is  allowed  for  power  purposes  from  the 
Welland  Canal  in  Canada.  Both  of  these  uses  divert 
water  from  Niagara  Falls.  The  total  amount  of  water 
now  being  used  at  Niagara  and  on  the  Erie  Canal  in 
the  United  States  is  15,600  cu.  ft.  per  second,  from 
which  about  215,000  hp.  is  developed,  and  this  is  all 
used  in  the  United  States.  The  total  amount  of  water 
now  being  used  at  Niagara  and  on  the  Welland  Canal 
in  Canada  is  about  29,000  cu.  ft.  per  second,  from  which 
about  360,000  hp.  is  developed,  of  which  about  175,000 
hp.  is  transmitted  to  the  United  States.  The  grants  or 
permits  under  which  power  plants  on  the  Canadian 
side  were  built,  provided  that  half  of  the  output  of  the 
power  houses  on  the  Canadian  side  should  be  reserved 
for  Canadian  demand  when  wanted.  Nearly  one-half 
of  the  combined  output  for  the  various  power  houses  on 
the  Canadian  side  is  now  being  transmitted  to  the 
United  States  and,  therefore,  there  is  little  prospect  of 
further  relief  for  the  demand  for  power  on  this  side  of 
the  river  from  Canada.  The  development  of  additional 
power  in  Canada  is  needed  there,  and  this  will  undoubt- 
edly be  completed  up  to  the  full  amount  of  water  lim- 
ited by  treaty  as  soon  as  the  actual  work  can  be  done. 
An  additional  25  per  cent  of  the  average  flow  of  the 
Niagara  River,  if  properly  converted  into  power,  would 
equal  about  1,000,000  hp. 

Mr.  Tone  contributed  a  review  of  the  development  of 
industrial  and  metallurgical  arts,  and  showed  not  only 
how  such  development  is  indebted  to  Niagara  water- 
power,  but  how  important  it  is  to  this  nation  in  making 
itself  industrially  self-contained.  He  gave  the  esti- 
mated production  of  finished  steel  in  the  United  States 
for  1915  as  28,000,000  tons,  and  stated  that  in  a  major 
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portion  oi    this  high  electrically  produced   ferro 

ill.  mii    i     employed    aa    the   chief    deoxidizing    agent 
Niagara  Falls  if  the  home  of  ferro    llicon  In  the  i  nited 
stales,  and  up  to  the  present   time  the  total  domi 
production  has  been  made  from  Niagara  power.    The 
commercial  development   of  aluminum,   he  stated,   was 

made  possible  bj    Niagara  power,  and  that    Niagara    Fall 

\\a->  for  manj  years  the  onlj  seat  of  the  Industry. 

There  are  five  plants  making  electric  furnace  abra 
sivea,  carborundum  and  alundum,  from  Niagara  power, 
three  of  which  are  on  the  American  and  two  on  the 

Canadian  side  of  the  river.      Calcium  carbide  is  another 

electric  furnace  producl  from  which  is  produced  calcium 
cyanamid,  the  most  important  compound  to-day  in  the 
field  of  fixation  of  atmospheric  nitrogen.  The  produc 
(ion  o\  artificial  graphite  is  an  electric-furnace  industry 
that  owes  its  inception  and  entire  development  to 
Niagara  power.  All  of  the  manufactured  graphite  used 
in  the  world  is  produced  at  Niagara  Palls. 

Tin-  Chemicai    Industries 

In  a  summarization  of  chemical  industries  developed 
ai  Niagara,  .Mr.  Hooker  referred  to  chlorine  as  orig- 
inally an  annoying  by-product  now  considered  a  neces- 
sity and  produced  in  this  country  entirely  by  electro- 
lytic processes,  with  Niagara  Falls  as  the  center  of  the 
industry.  Other  electrochemical  products  referred  to 
were  caustic  soda  and  caustic  potash,  metallic  sodium 
and  phosphorus.  The  important  manufactures  and 
products  dependent  upon  the  electrochemical  industry 
at  Niagara  Falls  were  given  as  paper  mills,  soap  fac- 
tories, gold  mines,  the  manufacture  of  chloroform,  dis- 
infectants, matches,  explosives  and  dyes,  water  purifica- 
tion, cotton  finishing  and  oil  purification. 

The  Nitrogen  Industry 

Mr.  Landis  reviewed  the  commercial  fixation  of  atmos- 
pheric nitrogen  along  three  independent  lines,  the 
cyanamid,  arc  and  synthetic  ammonia  processes.  The 
work  started  in  1895  became  a  factor  at  Niagara  Falls, 
Canada,  in  1910,  when  steady  production  began.  The 
third  process  reached  the  commercial  stage  in  1913 
under  developments  by  Badische  Company  in  Ger- 
many, with  attempts  to  introduce  it  in  this  country  in 
1914. 

Nitrogen  fixation  processes  all  require  electric  power 
for  their  operation.  The  arc  process  produces  nitric 
acid  directly,  and  uses  nearly  3  hp.-years  of  electrical 
energy  per  ton  of  HNO,  produced.  The  Haber  (syn- 
thetic ammonia)  process,  whose  sole  product  is  am- 
monia, uses  considerable  quantities  of  energy,  though 
little  is  heard  of  this  phase  of  the  process.  The  author 
stated  that  considering  the  end  product  of  the  cyanamid 
process  as  nitric  acid,  the  power  consumption  required 
for  fixing  the  unit  of  nitrogen  by  this  process  is  only 
one-fifth  to  one-sixth  that  of  the  arc  process. 

None  of  the  three  main  nitrogen  fixation  processes 
have  found  a  place  within  the  borders  of  the  United 
States.  On  account  of  the  excessive  power  requirements 
of  the  arc  processes,  the  author  is  of  the  opinion  that 
no  serious  thought  has  existed  as  to  its  adaptability  to 
conditions  in  the  United  States,  for  cheap  water-power 
in  sufficient  quantity  is  not  available  in  such  districts  as 
would  enable  the  nitric  acid  made  to  compete  with 
present  sources,  and  as  an  emergency  measure  for  muni- 
tions manufacture  there  is  not  sufficient  power  available 
to  operate  a  plant  of  the  necessary  size.  It  has  been 
estimated  by  the  military  boards  that  in  the  event  of 
war  this  country  would  need  180,000  tons  of  concen- 
trated nitric  acid  per  year.  The  arc  processes  in  their 
present  state  of  development  could  furnish  this  require- 
ment with  the  expenditure  of  approximately  540,000 
hp.,  which  is  20  per  cent  more  than  is  developed  on  both 


ide     oi    the   boundary    tine  at    Niagara    Falls.     The 
cyanamid  process  could  meet   this  emergency  require 

ment    with   only    100, 000  hp. 

Active  attempts  were  made  several   \eai>  ago  to  bring 

the  cyanamid  industry  into  the  Southern  states,  hut  the 

policj  of  the  government  with  respect  to  water-power 

olutely  prevented  development  at  that  time.    Since 

I  hen  the  serious  handicap  of  the  higher  power  costs  in 
the    United   States    has  discouraged    ell'oi  t      here. 

Legislation  on  Business  Principles  Needed 

The  lecture  by  H.  .1.  Pierce  on  Thursday  was  well 
illustrated  hy  striking  motion  pictures  of  American  and 
foreign  water-powers  and  electrochemical  industries. 
Mi-.  Pierce  marshalled  a  quantity  of  interesting  facts 
about  water-powers  harnessed  as  a  great  industrial 
producer,  the  nature  of  these  being  such  as  to  he  rele 
vant  to  the  dominant  problem  of  military  preparedness. 

Speaking  of  legislation,  Mr.  Pierce  said:  "The  be- 
lief that  any  law  that  Congress  may  enact  would  be 
eagerly  accepted  by  would-be  power-developers  and 
the  investors  upon  whom  they  are  dependent  for  the 
means  of  developing,  is  a  delusion,  and  the  sooner  it 
is  abandoned  the  better  will  be  the  opportunity  for 
obtaining  legislation  based  upon  business  principles 
and  business  experience.  The  investor  must  know  in 
advance  the  conditions  under  which  he  is  to  conduct 
his  business,  and  federal  water-power  laws  should 
specifically  define  the  terms  and  conditions  under 
which  permits  for  use  of  government  property  neces- 
sary to  the  development  of  water  powers  shall  be 
issued.  This  is  just  as  necessary  to  the  guidance  of 
ever-changing  heads  of  government  bureaus  in  con- 
ducting the  affairs  of  their  departments  as  it  is  to 
those  who  would  invest  their  money  development  of 
our  water  powers.  To  be  of  effect,  federal  legislation 
governing  water-power  development  must  be  of  a 
nature  to  protect  the  public  interest,  be  fair  and  busi- 
ness-like toward  capital,  and  place  not  a  feather- 
weight more  burden  on  the  operation  of  water  powers 
subject  to  the  control  of  the  federal  government  than 
is  borne  by  completing  hydroelectric  developments 
not  subject  to  federal  control.  There  is  no  reason 
why  these  things  should  not  be  so  co-ordinated  upon 
a  solid  business  basis  as  to  protect  every  interest  and 
bring  results. 

.  "Thus,  it  is  apparent  that  there  is  vital  and  im- 
peratively urgent  necessity  for  the  enactment  of  prac- 
tical federal  water-power  legislation  of  a  character 
which  will  promote  and  encourage  in  every  way  the 
development  and  utilization  of  the  enormous  quantity 
of  energy  latent  in  our  streams  and  now  wasting  to 
the  sea,  a  necessity  in  no  way  local,  but  national.  It  is 
necessary  for  the  manufacture  of  ammunition  for  the 
national  defense;  necessary  for  the  manufacture  of 
fertilizers  that  the  cost  of  living  may  be  decreased 
through  increase  in  crops;  for  the  electrification  of 
railroads  for  the  cheap  carrying  of  freight,  and  to 
provide  a  means  of  rapid  and  comfortable  transporta- 
tion for  the  people;  necessary  to  the  irrigation  of  vast 
tracts  of  lands,  meaning  the  building  of  thousands  of 
homes  on  lands  now  silent;  necessary  to  the  establish- 
ment of  great  and  entirely  new  industries  in  the 
United  States,  meaning  the  investment  of  hundreds 
of  millions  of  dollars,  the  building  of  new  cities  and 
towns  and  the  employment  of  thousands  of  men  and 
women;  necessary  if  we  are  to  maintain  our  commer- 
cial standing  among  the  manufacturing  nations  of  the 
earth;  necessary  in  order  that  Coal  and  oil  may  be  pre- 
served for  the  use  of  future  generations,  and,  finally, 
of  vital  necessity  toward  promoting  the  safety,  the 
comfort,  the  welfare  and  the  prosperity  of  every  cit- 
izen of  the  United  States." 
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Educational  Work  of  New  York  Edison  Company 

Lecture  and  Laboratory  Classes  to  Develop  the  Larger  Usefulness  of  Technical,  Accounting  and 
•     Commercial  Employees,  Conducted  by  the  Company  and  by  the  Employees  Themselves 


THE  larger  central-station  companies  are  giving 
their  employees  an  increasing  number  of  educa- 
tional opportunities  and  advantages.  Until  very 
recently  this  work  was  limited  to  a  very  few  companies, 
but  within  the  last  year  others  have  been  started  and 
now  additional  corporations 
are  ■  considering  classes 
which  will  help  employees 
to  be  more  familiar  with 
the  principles  underlying 
their  work.  The  substantial 
benefits  which  are  apparent 
make  it  clear  that  the  fos- 
tering of  education  in  cen- 
tral-station companies  will 
continue.  While  the  ex- 
pense, the  larger  forces  of 
employees  and  the  greater 
educational  advantages  in 
the  main  cities  confine  such 
benefits  chiefly  to  the  more 
important  properties,  some 
of  the  companies  of  medi- 
um size  are  much  inter- 
ested in  the  established 
schools  and  are  talking  of 
following  the  example  on 
a  reduced  scale. 

The  schools  are  inspired 
by  the  purpose  of  improv- 
ing employees  and  thus  at- 
taining higher  efficiency  in 
service.  But  certain  differ- 
ences in  the  precise  objects 
sought  are  brought  out  by 
a  contrast  between  the 
practices    in    Chicago    and 

New  York.  Articles  in  the  Electrical  World  of 
Oct.  30,  1915,  and  Nov.  20,  1915,  described  the  par- 
ticular aim  of  the  Chicago  Central  Station  Institute,  the 
subsidiary  institution  which  conducts  the  educational 
work  of  the  Commonwealth  Edison  Company  and  other 
near-by  properties  controlled  by  Samuel  Insull  and  his 


Training,     and     the     Employees'     Commercial 
Courses  of  the  New  York  Edison  Company 

A  STATEMENT  BY  ARTHUR  WILLIAMS 

If  those  who  have  written  the  history  of  civiliza* 
tion  from  its  beginning  down  to  the  present  are  cor- 
rect in  their  conclusions  the  greatest  forces  vital 
to  the  progress  of  the  human  race  are  the  moral  and 
the  intellectual.  To  be  willing  to  perform  our  duty 
is  the  moral  part;  to  know  how  to  perform  it  is  the 
intellectual  part;  while  the  closer  these  two  parts 
are  knit  together  the  greater  the  harmony  with 
which  they  work  and  the  more  securely  shall  we  lay 
the  foundation  for  the  further  advancement  of  man- 
kind. 

The  intellectual  part  can  be  developed  only 
through  education.  The  training  must  be  broad  in 
character  and  so  carried  on  as  to  develop  the  indi- 
vidual mind  and  inspire  the  individual  to  strive  for 
a  standard  of  accomplishment  as  high  as  the  indi- 
vidual can  conceive.  Other  things  being  equal,  the 
trained  mind  always  excels  the  untrained  mind. 
Thus  a  well-planned  system  for  training  the  em- 
ployees of  an  industrial  corporation  must  have  two 
results — the  first,  individual  development  to  the  ben- 
efit of  the  individual,  and  the  second  the  result  of 
this  development  to  the  corporation.  The  public  will 
then  profit  by  a  more  complete  service.  On  these 
principles  the  commercial  courses  of  the  New  York 
Edison  Company  are  founded. 


associates.  Three  of  the  Chicago  classes  are  open  only 
to  employees  of  the  supporting  companies,  but  one  fea- 
ture of  the  work — the  class  for  the  training  of  college 
graduates — stands  out  above  all  others.  The  Chicago 
institute  assists  these  young  men  to  fit  themselves  to 

take  up  eventually  the  du- 
ties of  minor  executives. 
As  the  companies  can  ab- 
sorb into  their  organiza- 
tions only  a  limited  number 
of  such  specially  trained 
men  each  year,  the  institute 
exists  primarily  for  about 
forty  "student-employees" 
at  a  time,  although,  as  stat- 
ed, general  classes  are  con- 
ducted for  a  number  of 
other  employees. 

In  New  York,  on  the 
other  hand,  the  educational 
work  in  which  the  Edison 
Company  is  the  pioneer 
among  central-station  com- 
panies, is  designed  funda- 
mentally for  the  masses  of 
employees.  Its  extent  is 
indicated  by  the  statement 
that  the  total  enrollment 
for  all  of  the  varied  courses 
in  the  different  departments 
is  approximately  1000. 

In  New  York,  as  in  other 
cities,  no  one  thinks  of  the 
educational  work  as  philan- 
thropic. It  is  a  series  of 
plain  business  transactions 
in  which  the  results  ob- 
tained are  worth  the  outlay  required.  The  cost  is  not  a 
small  item,  and  the  advantages  gained  by  the  company 
and  the  public  must  be  equal  to  it.  This  is  the  position 
which  the  executives  of  the  New  York  Edison  Company 
take  in  speaking  of  the  very  active  classes  which  have 
been  developed.    They  are  glad  to  provide  them,  but  they 


EMPLOYEES   ENROLLED    IN    THE    NEW    YORK    EDISON    COMPANY'S 
TECHNICAL  SCHOOL  AT  WORK  IN  THE  SCHOOL  LABORATORY 
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Fitting  the  Accountant  for  His  Larger  Respon- 
sibilities— The     Work     of     the     Accounting 
School  of  the  New  York  Edison  Company 

MY     11.    I\l.    EDWARDS 

Auditor  New   Yoi  u   Edison  Company 

There  is  always,  in  a  laij^e  corporation,  a  suffi- 
cient amount  of  routine  work  to  occupy  the  entire 
time  of  many  men.  Men  so  engaged  have  usually 
entered  the  company's  employ  directly  from  school 
and,  more  often  than  not,  before  reaching  the  higher 
school  grades.  They  are,  therefore,  imperfectly 
equipped,  and  while  they  undoubtedly  discharge  ac- 
ceptably the  routine  duties  confided  to  them,  their 
outlook  is  necessarily  limited  and  it  is  my  observa- 
tion that  they  rarely  comprehend  the  place  they 
occupy  in  relation  to  the  work  as  a  whole.  They 
have  but  an  indefinite  conception  of  what  happened 
before  the  work  reached  them,  and  little  knowledge 
and  slight  interest  in  what  happens  after  it  leaves 
them.  This  condition  is  due  mainly  to  lack  of  edu- 
cation and  mind  training  and  not  to  inaptitude  or 
indifference. 

A  knowledge  of  the  principles  on  which  modern 
scientific  accounting  is  founded  will  correct  this  un- 
fortunate condition.  These  principles  are  definite 
and  do  not  vary  in  their  application  because  of  the 
character  or  the  mass  of  the  detail  work  carried  on. 
An  employee  who  has  mastered  such  principles  will 
at  once  recognize  the  niche  in  the  structure  he  oc- 
cupies, and  the  mental  effort  to  acquire  this  knowl- 
edge and  the  confidence  in  his  powers  begot  thereby 
will  surely  act  as  a  spur  to  his  ambition  to  achieve  a 
higher  place  in  his  organization. 

The  advent  of  governmental  regulation  of  public 
utility  companies,  and  the  great  part  which  account- 
ing departments  records  play  in  such  regulation, 
has  very  greatly  increased  the  responsibilities  rest- 
ing upon  the  employees  in  such  departments.  It  is 
of  the  utmost  importance  that  the  affairs  of  the 
companies,  as  reflected  in  their  accounts,  shall  be 
properly  presented  to  the  authorities,  and  this  re- 
quires that  the  accounting  official  shall  have  a  good 
working  knowledge  of  the  work  carried  on  in  all  the 
departments  of  the  company,  and  also  be  possessed 
of  the  ability  to  co-ordinate  all  this  work  and  see 
that  it  is  accredited  its  proper  place  in  his  records 
and  in  his  reports.  No  one  man  alone  "can  effect 
such  results.  He  must  have  full  co-operation  of  able 
assistants  familiar  with  the  immense  amount  of  de- 
tail if  his  work  is  to  measure  up  to  the  severe  re- 
quirements demanded. 

The  accounting  school  of  the  New  York  Edison 
Company  was  founded  because  of  these  conditions, 
and  the  results  achieved  in  the  school  have  more 
than  realized  our  anticipations. 


can  justify  themselves  to  the  public  and  the  stockholdei 
only  when  the  outcome  is  an  unquestioned  betterment 

in  service. 

Welfare  from  the  Community  Viewpoint 

This   strictly    business  argument,   "t    course,    presents 

only  one  side  of  (lie  welfare  question  involved.     From 

the  community  Viewpoint  there  is  a  broader  issue  than 
this  one  of  whether  the  company  has  its  fair  compon  a 
tion  in  more  able  employees.  Many  of  the  employees 
who  are  given  the  opportunity  to  study  in  this  way 
started  in  the  world  illy  equipped  by  educational  advan- 
tages to  make  much  progress  in  business.  They  are 
given  more  instruction,  they  are  encouraged  to  study 
and  read  wholesome  literature,  and  it  is  not  cant  to  say 
that  they  thus  become  finer  citizens.  Interesting  as 
that  consideration  is,  the  officials  of  the  company  did 
not  mention  it  in  their  talks  with  the  representative 
of  the  Electrical  World.  They  restrict  themselves  to 
the  statement  that  the  more  thoroughly  the  employees 
appreciate  and  understand  the  meaning  of  their  work, 
the  better  prepared  they  will  be  to  co-operate  in  the 
intangible  influences  on  which  good  public  service  so 
largely  depends. 

Looking  at  the  educational  work  in  New  York  as  a 
co-ordinated  plan  of  the  company  distinct  differences 
in  applying  the  general  policy  are  adopted  in  the  differ- 
ent departmental  courses.  For  instance,  neither  the 
technical  nor  the  accounting  courses  are  compulsory 
with  the  employees  in  the  departments  concerned.  The 
courses  in  these  two  departments  are  given,  not  on  com- 
pany time,  but  on  the  time  of  the  employees.  They  are 
under  the  immediate  direction  of  a  committee  cf  the 
Employees'  Association.  The  general  commercial 
studies,  however,  are  compulsory  for  every  employee  of 
the  contract  and  inspection  departments,  who  must  ob- 
tain in  the  course  of  his  connection  with  the  company 
a  formal  certificate  that  he  has  been  graduated  from  the 
school.  Under  these  circumstances  the  classes  are  con- 
ducted mostly  during  the  regular  office  hours. 

Classwork  Required  from  Commercial  Recruits 

The  reason  which  is  given  for  the  fact  that  the  edu- 
cational work  is  required  from  the  commercial  em- 
ployees, and  is  wholly  optional  in  the  other  departments, 
is  logical  from  a  business  standpoint.  It  is  that  the 
commercial  department  representatives  are  subject  con- 
tinually to  public  inspection  and  judgment.  Very  often 
the  opinion  which  is  formed  of  them  is  the  opinion 
which  is  formed  of  the  company.  If  their  demeanor  in 
the  pursuit  of  their  duties  does  not  please  the  people 
whom  they  see,  an  unfavorable  opinion  of  the  company 
is  created  which  it  may  take  years  to  eradicate.  For 
this  serious  reason  the  commercial  studies  extend  into 
such  subjects  as  effective  speaking  and  writing,  sales- 
manship, psychology  and  even  topics  relating  to  health. 
The  intent  is  that  in  their  constant  contact  with  the 
public  the  employees  shall  combine  salesmanship  and 
business  with  a  heaping  measure  of  courtesy. 

One  unusual  result  of  the  movement  in  New  York  is 
the  attitude  which  other  educational  influences  have  de- 
veloped toward  it.  The  Board  of  Education  of  New 
York  was  ready  to  give  some  of  the  commercial  courses 
by  formally  embracing  them  in  its  evening  schools.  But 
before  a  decision  could  be  reached  as  to  whether  they 
belonged  in  the  elemental  or  the  high  school  divisions, 
it  was  necessary  to  proceed  with  the  work,  so  that  the 
company  has  continued  to  conduct  the  courses  itself. 
The  New  York  University  School  of  Commerce,  Finance 
and  Accounts  allows  credits  for  the  work  done  in  the 
accounting  courses. 

In  this  connection  it  should  also  be  said  that  it  has 
been  the  consistent  policy  of  the  Employees'  Association 
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to  avoid  overlapping  with  any  of  the  many  excellent 
courses  of  free  technical  instruction  available  irt  New 
York  City,  as  it  has  been  felt  that  employees  desiring 
to  obtain  an  extensive  technical  education  could  do  much 
better  by  attendance  at  these  institutions  than  by  any 
educational  work  which  could  possibly  be  prepared  by  a 
private  company.  It  is  gratifying  to  note  that  a  very 
large  number  of  the  students  attending  these  technical 
courses  have  gone  from  them  to  the  regular  technical 
schools,  and  there  is  little  doubt  that  in  most  cases  the 
incentive  to  undertake  the  more  extensive  regular  stud- 
ies was  furnished  by  the  work  conducted  within  the 
company. 

Benefits  to  Associated  Companies. 

In  New  York,  as  in  Chicago,  the  employees  of  asso- 
ciated companies  benefit  from  the  educational  work.  In 
addition  to  the  New  York  Edison  Company,  therefore, 
the  classes  include  pupils  from  the  United  Electric  Light 
&  Power  Company,  Consolidated  Gas  Company,  New 
York  &  Queens  Light  &  Power  Company,  Westchester 
Lighting  Company,  Northern  Westchester  Lighting 
Company,  Peekskill  Light  &  Railroad  Company  and 
Yonkers  Electric  Light  &  Power  Company.  The  New 
York  Edison  Company,  however,  furnishes  the  majority 
of  those  who  are  in  the  classes  and  retains  the  direction 
of  them  in  all  respects.  The  centralization  increases 
the  availability  of  employees  for  transfer  from  one  com- 
pany to  another  when  that  is  desirable  and  is  an  inci- 
dental advantage  worth  while. 

The  experiences  of  the  New  York  Edison  Company 
during  the  four  to  six  years  in  which  classes  have  been 
maintained  are  ample  proof  of  the  value  of  what  they 
are  doing.  Employees  who  lacked  theoretical  knowl- 
edge have  been  carried  far  beyond  the  meager  equip- 
ment of  an  indifferent  common  school  education  with 
which  they  began.  College  graduates  who  were  entering 
the  service  have  acquired  familiarity  with  the  property 
and  with  the  practical  problems  of  the  business.  Ex- 
aminations, regular  systems  of  markings  and  diplomas 
to  successful  graduates  have  assured  attention  in  classes 
and  zeal  in  outside  study.  Personal  ambition  has  been 
aroused  in  men  who  did  not  want  to  fall  into  ruts,  but 
had  been  steadily  drifting  in  that  direction.  The  accu- 
mulation of  inspiring  books  in  the  library,  as  a  result 
of  the  demand  for  information,  shows  progress.  More- 
over, definite  signs  of  improved  efficiency  in  daily  work 
and  habits  are  observable  by  the  heads  of  departments 
while  the  percentage  of  employees  who  are  dismissed 
is  small. 


Doherty  Company  Institutes  Two  New  Schools 

for  "Cadet  Engineers" 

Drawn  up  largely  along  the  lines  of  its  well-known 
training  school  for  engineering  graduates,  which  has 
been  in  successful  operation  at  Denver,  Col.,  for  a  num- 
ber of  years,  Henry  L.  Doherty  &  Company  have  now 
opened  two  similar  schools  in  connection  with  their  util- 
ity properties  at  Toledo,  Ohio,  and  Bartlesville,  Okla. 
The  courses  average  eighteen  months  to  two  years,  and 
during  the  period  of  training  the  cadet  gains  experience 
in  plant  operation,  engineering-office  work,  accounting, 
and  the  sale  of  electric  service  and  equipment.  In  these 
training  schools  the  "cadet  engineers"  are  given  class- 
room instruction  in  the  practical  reasons  underlying  the 
work  which  they  perform  for  the  local  companies  during 
the  day.  Besides  the  monthly  salaries  earned  by  the 
men,  each  cadet  receives  50  cents  a  night  for  attending 
classes  but  is  fined  $2  for  every  such  class  missed. 
F.  R.  Coates  is  in  charge  of  the  newly  instituted  Toledo 
school,  and  A.  J.  Diescher  heads  the  Bartlesville  school. 


Laboratory  Instruction  in  the  Technical  School 

Conducted  by  the  Employees'  Association 

of  the  New  York  Edison  Company 

BY    ALEXANDER    MAXWELL 

Chairman  Educational  Committee,  Association   of 

Employees 

The  technical  school  for  employees  of  the  New 
York  Edison  Company  is  notable  among  similar  en- 
terprises of  the  same  magnitude,  because  it  has  been 
planned  and  conducted  by  the  employees  themselves 
through  a  special  committee  of  their  Employees' 
Association.  Not  only  is  attendance  voluntary,  but 
the  plan  and  scope  of  the  work  has  been  developed 
by  the  employees  to  meet  their  own  special  require- 
ments. With  this  important  fact  in  mind  it  may  be 
interesting  to  review  the  development  of  the  enter- 
prise. 

Technical  instruction  was  first  provided  in  1906  in 
the  form  of  evening  lecture  courses  on  electrical  sub- 
jects. These  lectures  were  illustrated  by  platform 
experiments.  It  was  soon  noticed  that  experiments 
conducted  in  this  manner  were  by  far  the  most  ef- 
fective part  of  the  work,  surpassing  in  interest  the 
spoken  part  of  the  lecture.  This  suggested  the  de- 
sirability of  preparing  courses  of  instruction  based 
almost  entirely  upon  laboratory  work,  and  accord- 
ingly such  laboratory  courses  were  started  in  1910. 
At  the  beginning  these  courses  were  divided  into 
three  grades,  consisting  of  elementary,  intermediate, 
and  more  or  less  advanced  courses  in  electricity. 
Changes  were  made  in  the  grading  of  the  courses 
from  time  to  time,  as  experience  indicated  the  neces- 
sity for  this,  until  at  the  present  time  the  school 
conducts  five  graded  courses,  each  consisting  of  about 
twenty  two-hour  laboratory  periods  and  eight  hours 
of  classroom  work.  The  ground  covered  in  the 
courses  ranges  from  experiments  in  elementary  me- 
chanics and  physics  to  experiments  in  simple  alter- 
nating-current problems. 

All  of  the  laboratory  problems,  particularly  in 
the  more  advanced  courses,  are  arranged  with  spe- 
cial reference  to  the  technical  features  of  the  New 
York  Edison  Company's  system,  in  order  that  the 
school  work  may  be  of  the  greatest  practical  benefit 
to  the  students  in  connection  with  their  work  in  the 
company. 

The  expense  for  the  conduct  of  this  enterprise  is 
borne  entirely  by  the  company,  as  it  is  beyond  the 
resources  of  the  Employees'  Association.  The  fact 
that  the  officials  of  the  company  have  found  it  de- 
sirable to  support  this  school  so  generously  is  good 
testimony  not  only  to  the  intrinsic  value  of  the  en- 
terprise, but  also  to  the  soundness  of  the  general 
relations  which  exist  between  the  company  and  its 
employees. 
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Operation   of  a   Small   Town  Generating    Station 

Automatic   Features  of  34-Kw.  Oil-Engine  Storage-Battery  Plant  That  Furnishes  Twenty- 
Four  Hour  Service  to  a  Community  of  431  People 


WHEN     designing    the    generating     station    a1 
Thompson,  Iowa,  to  Furnish  its  481  Inhabitants 
with  twenty-four  hour  service,  special  consider- 
ations were  given  to  arrangements  thai  would  reduce 

operating  details  [n  the  handling  of  the  plant  load.    As 

now  operated,  one  man  acts  as  plant  cue  men-,  meter 
leader,  new-business  solicitor,  wirenian  and  repair  man 
for  the  entire  system.  His  duties  in  the  station  con- 
sist only  of  keeping  the  fuel  oil  and  the  lubricating  oil 
tanks  tilled  and  taking  an  occasional  reading  from  the 
switchboard   instruments. 

The  station  equipment  consists  of  two  Bates  &  Ed- 
monds Motor  Company's  double-cylinder  28-hp.  oil  en- 
gines directly  connected  to  two  17-kw.,  220/110-volt, 
three-wire,  direct-current  Triumph  generators  operated 
in  conjunction  with  a  storage  battery  of  116  "E.  S." 
cells  made  by  the  Electric  Storage  Battery  Company. 
A  combined  balancer  and  booster  set  made  by  the 
Triumph  Electric  Company  is  also  installed,  and  the 
equipment  controlled  by  an  automatic  system  designed 
and  constructed  by  the  Strong  Electric  Company  of 
Des  Moines,  Iowa.  This  apparatus  is  arranged  so  that 
the  very  light  loads  on  the  plant  are  carried  by  the  stor- 
age battery.  When  the  load  increases  beyond  a  prede- 
termined value  one  of  the  two  17-kw.  units  is  started. 
Should  the  load  increase  beyond  the  rating  of  the  one 
engine  the  second  unit  is  automatically  started.  The 
battery  is  charged  automatically  while  the  engines  are 
operating.  Whenever  the  load  decreases  beyond  the 
predetermined  limits  the  engines  automatically  stop  and 
the  battery  takes  the  load. 

All  current  passing  to  or  from  the  storage  battery 
must  also  pass  through  a  special  ampere-hour  meter 
connected  in   series  with  the  battery.     The  needle  or 


hand  of  this  meter  is  provided  with  a  platinum  point 
which  engages  other  platinum  points  at  different  posi- 
tions around  the  dial  of  the  meter.  When  current  is 
being  discharged  from  the  battery  the  meter  hand 
travels  in  the  discharge  direction  until  it  makes  con- 
tact with  a  platinum  point  located  on  the  fib  per  cent 
discharge  division  of  the  meter  scale.  When  this  con 
tad  is  closed  the  switching  mechanism  is  operated  .so 
that  one  engine  and  generator  is  started  with  the  gen- 
erator acting  as  a  motor.  As  the  battery  is  charged 
the  hand  on  the  meter  travels  back  toward  the  full- 
charge  position,  and  when  it  reaches  the  full-charge 
point  makes  another  contact,  stopping  the  engine  and 
generator. 

A  mercury-type  reverse-current  time  relay  is  placed 
in  series  with  the  generator.  Whenever  the  engine  and 
the  generator  are  started  the  current  which  is  being 
used  to  operate  the  generator  as  a  motor  will  cause  the 
hand  on  this  reverse  current  relay  to  travel  slowly  over 
its  scale  and  close  a  contact  after  a  certain  interval  of 
time  has  elapsed.  When  this  contact  is  closed  the 
switches  which  control  the  generator  are  opened.  In 
this  manner  the  machine  is  prevented  from  taking  ex- 
cessive current  from  the  battery  in  attempting  to  start 
the  engine.  The  time  limit  of  this  reverse-current  relay 
is  set  so  that  ample  time  is  provided  for  the  engine  to- 
start  firing.  If  it  does  begin  firing  the  action  of  the 
generator  causes  the  hand  on  the  reverse-current  relay 
to  return  to  its  original  position  so  that  it  will  be  in 
readiness  to  start  the  engine.  Should  the  hand  on  the 
ampere-hour  meter  come  to  the  half-discharge  position 
for  starting  the  engine  and  generator,  and  the  engine 
fail  to  fire,  the  hand  on  the  ampere-hour  meter  then 
travels  in  the  discharge  direction.     At  the  70-per  cent 


FIG.   1 — TWO   17   KW.   OIL  ENGINE  DRIVEN  DIRECT   CURRENT  GENERATORS    IN    THOMPSON     (IOWA)    STATION 
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discharge  point  it  would  make  contact  again,  operating 
the  shunt  trip  breaker  to  cut  off  the  battery.  This 
action  prevents  overdischarging  of  the  battery. 

The  reverse-current  relay  is  so  arranged  that  when 
the  engine  is  cut  off  by  its  action  a  signal  circuit  oper- 
ates bells  or  other  warning  devices. 

The  generator,  when  it  is  operating,  runs  as  a  com- 
pound machine,  supplying  current  directly  to  the  line 
and  also  to  the  battery  through  the  battery  booster. 
The  battery  booster  is  provided  with  a  shunt  field  wind- 
ing and  as  well  with  series  field  windings.  When  the 
generator  is  running  a  relay  closes  the  circuit  to  the 
shunt  winding  on  the  booster,  causing  the  battery  to 
be  charged.  When  the  engine  stops  the  circuit  to  the 
shunt  field  winding  is  opened  and  the  battery  discharges 
through  the  booster  armature  to  the  line.  At  times 
when  the  battery  is  called  upon  to  supply  current  to  the 
line  and  also  to  start  the  engine,  a  special  series  field 
winding  is  brought  into  action  to  cause  the  booster  to 
raise  the  battery  voltage  sufficiently  to  compensate  for 
the  resistance  drop.  The  circuit  to  the  shunt  field  is 
always  held  open  until  the  engine  starts  firing  and  driv- 
ing the  generator.  Current  passing  to  the  line  also 
flows  through  the  series  fields  on  booster,  so  that  when 
the  engine  and  generator  are  running  the  action  of  the 
line  current  in  the  series  field  is  to  buck  that  of  the 


FIG.   2 — STATION  WIRING  DIAGRAM   SHOWING   METHOD  OF   CON- 
TROLLING  ENGINE    OPERATION 

shunt  field  winding  and  to  reduce  the  charging  rate  of 
the  battery.  Whenever  the  engine  and  generator  are 
not  operating  and  the  battery  is  supplying  current  to 
the  line,  these  series  field  windings  compensate  for  the 
resistance  drop  of  the  battery,  maintaining  practically 
a  constant  line  voltage  between  full  charge  and  half 
discharge  of  the  battery. 

The  engines  of  the  equipment  are  provided  with  an 
automatic  compression  relief  so  that  at  starting  no  ex- 
traordinary load  will  be  thrown  on  the  battery.  The 
compression  relief  valve  is  operated  by  a  solenoid,  which 
is  energized  during  the  starting  operation  by  action  of 
the  switching  mechanism.  When  the  engine  attains 
practically  full  speed  the  relief  valve  is  closed.  The 
flow  of  current  to  the  generator  when  it  is  cranking 
the  engine  is  controlled  by  a  series  of  solenoid  switches, 
which  in  turn  short-circuit  consecutive  portions  of  the 
starting  resistance,  as  the  engine  is  brought  up  to  speed. 
As  a  further  protection  the  starting  equipment  at 
Thompson  is  arranged  so  that  if  engine  No.  1,  which 
is  started  first  as  a  load  comes  on,  fails  to  fire,  it  is  cut 
out  and  unit  No.  2  is  started.  The  failure  of  unit  No.  1 
to  start  operates  the  alarm  circuit  to  indicate  that  the 
services  of  the  engineer  are  required. 

Since  this  automatic  plant  was  installed  at  Thomp- 
son the  operation  of  a  gasoline  engine  on  the  city  water- 
pumping    system    has    been    discontinued.      A    5-hp. 
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FIG.    3 — AVERAGE   LOAD   ON    THOMPSON    (IOWA)     STATION 

Triumph  motor  driving  a  Luitweiler  pump  now  does 
this  work.  Other  motors  on  the  system  are  located  in 
the  schoolhouse  and  in  the  town's  two  garages.  The 
school  has  been  found  to  be  one  of  the  plant's  best  cus- 
tomers, for  in  addition  to  the  4-hp.  220-volt  motor  on 
its  heating  system,  it  operates  many  electrical  appli- 
ances in  its  domestic  science  department. 

The  total  cost  of  the  electric  lighting  system  at 
Thompson,  including  the  power  station  and  its  equip- 
ment, pole  lines  and  meters,  slightly  exceeded  $13,000. 

Income  and  Operating  Costs 

For  the  month  ending  April  10,  1916,  the  plant  output 
was  1545  kw.-hr.  and  the  gross  income  was  $207.21. 
The  lighting  rates  for  energy  are  15  cents  for  the  first 
20  kw.-hr.,  13  cents  for  the  next  20  kw.-hr.,  and  11  cents 
for  all  over  40  kw.-hr.  The  power  rate  is  10  cents  per 
kilowatt-hour.  A  minimum  charge  of  $1  per  month  is 
made.  The  operating  expenses  for  the  month  ending 
April  10  were  as  follows : 

Fuel  oil — 760  gal.  at  8.5  cents $64.60 

Lubricating  oil 7.50 

Operator's  salary    ". 65.00 

Total    $136.10 

A  lower  fuel  cost  than  4.18  cents  per  kilowatt-hour 
according  to  the  above  figures  has  been  shown  on  short 
runs.  During  the  month  of  March  experiments  with 
fuel  mixtures  were  conducted  which  accounts  for  this 
high  fuel  consumption  as  compared  with  the  operating 
costs  for  the  month  ending  March  10,  which  showed 
fuel  cost  to  be  2.7  cents  per  kilowatt-hour.  The  aver- 
age load  for  the  station  thus  far  is  shown  by  Fig.  3. 

The  business  establishments  in  Thompson  close  at  6 
p.  m.  except  on  Wednesday  and  Saturday  nights.  The 
street  lights  are  turned  off  at  11  p.  m.  and  not  used  at 
all  on  moonlight  nights.  According  to  C.  C.  Clifton, 
manager  of  the  generating  station  at  Thompson,  service 
has  been  furnished  continuously  since  the  plant  was 
started  on  Dec.  18,  1915,  and  its  operation  has  proved 
entirely  satisfactory. 


4 — THOMPSON     (IOWA)     GENERATING     STATION     SHOWING 
OUTGOING   LINES 
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Influence  of  the  War  Upon  Electric  Wiring  Practice  in  Germany 

Notts   on    the   Use   of  Zinc   Conductors   and    General    Regulations   Covering   the    Installation 
of  Electricity  in  Dwelling  Houses  During  the  Period  of  Hostilities 


Till'!    necessity    for   substituting    other   available 
material  for  copper  la  receiving  much  attention 
m  elect  ileal  circles  in  Germany  as  a  result  of  the 
war,    and    the   discussion    of    this    subject    has   occupied 

considerable  space  in  late  issues  of  the  journal  of  the 
Society  of  Electrical  Works  (Mitttilungen  der  Verein- 
igung  </<•/•  Ebktrisit&Uwerke) .    The  difficulties  both  <>f 

a  mechanical  and  an  electrical  nature  associated  with 
the  employment  of  iron  conductors  in  insulated  wires 
and  cables  suggested  the  importance  of  finding  a  non- 
magnetic material  of  greater  conductivity  and  increased 
flexibility.  Of  the  available  metals  zinc  was  the  most 
promising  electrically.  Although  in  sheet  form  it  is  a 
common  building  material,  zinc  wire  has  scarcely  ever 
been  producd  in  large  quantities,  and  there  existed  from 
the  very  start  a  fear  that  in  view  of  the  great  brittle- 
ness  of  the  crystalline  zinc  the  production  of  wire  would 
meet  with  difficulties.  These  were  soon  overcome  suffi- 
ciently to  enable  wires  to  be  produced  from  this  mate- 
rial which,  as  regards  mechanical  quality,  are  only 
slightly  inferior  to  copper  wire.  This  has  induced  the 
Society  of  German  Electrical  Engineers  to  standardize 
alongside  of  jacketed  wires,  which  were  frequently 
found  to  be  too  stiff,  the  so-called  KGZ  wires  (zinc  con- 
ductor with  rubber  insulation),  which  above  all  were  to 
meet  the  lack  of  a  material  which  could  be  drawn  into 
conduit. 

The  use  of  zinc  conductors  was  also  permitted  for 
jacketed  wires  (class  MPZ),  and  was  even  recommended 
in  the  case  of  lead-covered  cables.  The  great  advantage 
of  zinc  as  compared  with  iron  consists  above  all  in  the 
carrying  capacity  of  the  former,  which  is  more  than 
double  that  of  the  latter;  moreover,  the  zinc  is  non- 
magnetic, essentially  more  flexible,  and  eliminates  the 
problem  of  rust.  In  view  of  the  novelty  of  the  use  of 
zinc  wire  and  because  of  the  lack  of  experience  in  its 
treatment  wrong  impressions  were  frequently  formed 
among  consumers  as  to  the  qualities  of  such  material, 
especially  as  the  zinc-wire  products  first  marketed  were 
found  deficient  in  certain  cases. 

It  was  first  thought  possible  to  elaborate  zinc  wire 
from  the  unworked  pig  zinc,  but  special  treatment  was 
soon  found  to  be  necessary  in  order  to  secure  wire  of 
sufficient  tensile  and  bending  strength.  These  manufac- 
turing difficulties  have  now  been  overcome.  Zinc  wires 
are  being  produced  and  laid  in  large  quantities,  so  that 
the  wire  and  cable  commissions  consider  it  suitable  to 
tabulate  the  special  qualities  of  zinc,  the  way  in  which 
it  differs  from  copper  and  its  advantages  over  iron  in 
the  manner  shown  in  Table  II. 

It  is  also  noteworthy  that  the  actual  resistance  of  iron 
wire  to  alternating  current  is  essentially  greater  than 
would  be  calculated  from  the  conductivity. 

The  mechanical  qualities  of  zinc  wire  depend  upon 
the  crystalline  structure  of  the  metal.  The  coarser  the 
latter,  the  more  brittle  and  less  resisting  to  bending  and 
contortion  will  be  the  wire,  while  an  increase  in  the  fine- 
ness of  the  structure  will  cause  the  metal  to  be  more 
refined.  If  zinc  wire  is  exposed  for  a  fairly  long  time 
to  temperatures  exceeding  100  deg.  C,  under  certain 
circumstances  changes  in  the  structure  can  take  place 
and  the  mechanical  qualities  of  the  wire  can  become 
deteriorated.  Hence  it  is  necessary  to  be  cautious  when 
heating  zinc  for  any  length  of  time  to  a  higher  tempera- 
ture. So  far  nothing  has  been  observed  which  would 
prove  that  changes  in  structure  have  a  disadvantageous 


influence  upon  the  electrical  qualities  of  the  zinc.    Even 

if   the   solidity    and    bending   strength    are    reduced,   the 

electrical  conductivity  is  not  diminished.    Local  defects 

in  the  way  of  hollow  and  brittle  places  cannot  wholly  be 
avoided.  It  is  well  to  keep  in  mind  that  corrosion  may 
result  in  the  use  of  zinc  under  unfavorable  conditions. 

Overhead  Lines— Busbars  and  switching  Devii 

German  engineers  hold  that  zinc  wires  or  cables  are 
not  suitable  for  overhead  lines,  since  mechanically  weak 
places  already  existing  or  which  might  be  formed  under 
atmospheric  influence  might  bring  about  breakage  in 
view  of  the  constant  strain  in  overhead  circuits.  As  a 
substitute  for  copper,  only  iron  can  be  considered  here 
for  the  time  being. 

Busbars,  connecting  lines  and  switching  devices  with 
bare  conductors  of  zinc  require  little  consideration  ex- 
cept that  bending  in  busbars  should  be  effected  with 
moderate  warming  of  the  bar  to  at  most  100  deg.  C., 
and  in  case  of  a  small  radius  a  special  segment  is  desir- 
able. The  connection  of  the  various  lengths  can  be 
effected  by  iron  screws.  Where  moisture  or  fumes  are 
liable  to  occur  varnishing  with  oil  paint,  paying  special 
attention  to  points  of  connection,  is  essential. 

The  commission  on  installation  and  service  regula- 
tions has  decided,  in  agreement  with  the  wire  and  cable 
commission,  in  view  of  the  shortage  of  insulated  wire 
of  1-sq.  mm.  section,  to  allow  the  use  of  insulated  strand 
wire  of  0.75-mm.  section  for  stationary  installations 
during  the  war,  provided  that  the  thickness  of  the  in- 
sulation wall  is  at  least  0.6  mm.  and  that  the  insulation 
consists  of  standard  rubber. 

Replacement  of  Copper  in   Electrical  Machinery 

The  machine-standardizing  commission  has  taken  up 
the  question  in  what  apparatus  and  to  what  extent  cop- 
per can  be  replaced  by  zinc  or  iron.  G.  Dettmar,  sec- 
retary-general of  the  society,  has  prepared  preliminary 
notes  upon  this  subject.  He  states  that  in  many  elec- 
trical machines  the  windings  can  be  made  entirely  or 
partly  of  zinc  wire  and  the  commutators  and  collector 
rings  of  iron  without  fear  of  difficulties  arising  from 
this  cause.  Inasmuch  as  little  operating  experience  is 
as  yet  available,  such  apparatus  cannot  receive  guaran- 
tees of  safe  running  applying  to  equipment  of  standard 
construction.  Machines  with  zinc-wire  windings  should 
therefore  be  debarred  from  installations  where  failure 
in  service  must  be  absolutely  excluded,  as  in  plants  used 
in  military  operations.  Machines  of  special  design  are 
also  not  suitable  for  the  application  of  substituting 
metals,  including  equipment  exposed  to  particularly  low 
or  high  temperatures,  as  in  open-air  service.  Careful 
provision  for  oversight  in  operation  must  be  made  in  de- 
signing machines  with  iron  commutators.  The  capacity 
of  apparatus  is  reduced  by  the  zinc  winding,  so  that  for 
machines  with  such  construction  higher  prices  will  as 
a  rule  have  to  be  charged  for  a  given  capacity  than  for 
the  standard  construction. 

In  Table  III  data  compiled  by  the  wire  and  cable 
commission  covering  the  loading  of  zinc  cables  are 
given.  When  laying  cables  in  the  open  air,  or  when  in- 
stalling them  in  conduits  or  other  unfavorable  circum- 
stances, it  is  recommended  that  the  highest  load  be 
reduced  to  three-fourths  of  the  values  indicated  in  the 
table.  Installation  in  places  subjected  to  severe  con- 
cussion must  be  avoided.     The  table  is  based  on  an 
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TABLE    I— LIMITS    OF     CAPACITY   FOR   APPARATUS   WITH   ZINC 
WINDINGS 


TABLE  II— ELECTRICAL  PROPERTIES  OF  WIRE  MATERIALS 


Thrbe-Phase  Transformers 


Tension 
in  Volts 

Rating 
in  Kva. 

Tension 
in  Volts 

Rating 
in  Kva. 

Up  to       130 
130  to      260 
260  to      550 
550  to  1,000 
1,000  to  3,000 

0.10  to  250 
0.15  to  250 
0.35  to  250 
0.75  to  250 
2.00  to  250 

3,000  to    5,000 

5/000  to  10,000 

10,000  to  15,000 

15,000  to  20,000 

20,000  to  30,000 

3.50  to  250 

7.50  to  250 

10.00  to  250 

15.00  to  250 

30.00  to  250 

From  the  above  figures  the  German  engineer  decides  for  each  case  whether 
each  wire — whether  for  primary  or  secondary  winding  or  both — should  be  made  of 
zinc.  Single-phase  transformers  can  be  produced  with  zinc-wire  windings  for 
two-thirds  the  above  rating  limits. 


Three-Phase  Generators  and  Synchronous  Motors,  with  Rotating  Field 
Windings  of  Zinc  Wire 

Speeds  from  375  to  1000  r.p.m. 

Output  up  to  150  kva.  for  three-phase  current  and  to  100  kva.  for  single-phase 
cur  rest. 

Direct-connected  exciters  must,  on  the  whole,  be  given  copper  windings,  as 
otherwise  their  output  is  not  sufficient. 


Induction  Motors  for  Fifty  Cycles,  with  Stator  and  Rotor  Windings  of 

Zinc 

Speeds  from  375  r.p.m.  to  1500  r.p.m.     Potentials  up  to  5000  volts. 

For  outputs  of  3.7  kw.  to  100  kw. 

For  outputs  above  50  kw.  it  may  at  times  be  necessary  to  use  copper  windings 
in  the  rotor. 


Direct-Current    Machines,    Above    100   Volts,    Armature   Windings    of 
Copper,  Commutators  of  Iron,  Field  Windings  of  Zinc 


Tension  in  Volts 


Kw.  Rating  (Calculated  for 
1000  R.p.m.) 


100  to  260 
260  to  550 


2  to  250 
6  to  400 


For  other  speeds  the  output  changes  in  proportion  to  the  number  of  revolu- 
tions. The  maximum  speeds  are:  Up  to  50  kw.,  2000  r.p.m.;  above  5  0  kw. 
to  100  kw.,  1500  r.p.m.;  above  100  kw.,  1000  r.p.m. 

In  some  cases,  particularly  in  heavy-current  work  or  at  high  speeds,  the 
commutator  must  be  of  copper  for  the  above  output. 


Rotary   Converters  for  Fifty  Cycles,   with   Field   Windings   of  Zinc  , 
Otherwise  Copper  (Also  for  Damping  Winding) 
Tension  100  to  550  volts. 
Outputs  of  10  kw.  to  250  kw. 


excess  temperature  of  25  deg.  C,  with  permanent  load 
and  a  laying  depth  of  about  70  cm.  The  table  applies 
so  long  as  no  more  than  two  cables  are  laid  side  by  side 
in  the  same  ditch.  Central  conductors  which  are  laid 
separately  are  not  taken  into  consideration  in  this 
connection. 

As  regards  prices,  representatives  of  the  cable  fac- 
tories stated  in  a  recent  conference  that  the  elabora- 
tion of  zinc  from  the  raw  pig  zinc  to  the  wire  represents 
an  expense  of  125  marks  to  150  marks  per  100  kg., 
while  the  same  cost  for  copper  amounts  to  15  marks.  If 
one  takes  into  consideration  the  increased  prices  of  raw 
materials  required  for  cable  manufacture  and  assumes 
that  the  refined  zinc  costs  about  70  marks  per  100  kg., 
then  the  cable  with  the  zinc  conductors  costs  from  100 
to  150  per  cent  more  than  copper  cable  of  the  same 
section  used  to  cost  prior  to  the  war,  and  it  must  be 
expected  that  these  prices  will  rise  still  further  in  the 
future.  The  lead  used  for  cables  is  already  being  requi- 
sitioned in  part,  and  it  is  feared  that  it  will  not  be 
available  in  a  very  short  time.     The  use  of  zinc  cables 


( loppei 
Wire 

Alumi- 
num 

Zinc 

Iron 

Specific  resistance  at  20  deg.  C.  in  ohm 

0.0178 

56.2 

100 
0.004 

0.0306 

32.7 

58.4 
0.004 

0.0625 

16.0 

128.5 
0.0039 

0.143 

Conductivity  at  20  deg.  C.  in  Siemens 

7.0 

Conductivity  calculated  for  copper  in  per 
cent 

Coefficient  of  temperature  for  1  deg.  C .  . 

12.5 
0.0057 

TABLE  III— LOADING  TABLE  FOR  ZINC  CABLES 


Highest  Permanf.ntly  Admissible  Current  in  Amperes  When  Lying  in  Ground 


Concentric 

Twisted 

Twisted 

Twisted 

Two- 

Two- 

Three- 

Four- 

Conductor 

Conductor 

Conductor 

Conductor 

Three- 

Single 

Cable  to 

Cable  to 

Cable  to 

Conductor 

Cross- 

Con- 

to 

Section 

ductor 

mm2 

to  750 

Volts 

3,000 

10,000 

3,000 

10,000 

3,000  i  10,000 

3,000 

3,000 

Volts 

Volts 

Volts 

Volts 

Volts      Volts 

Volts 

Volts 

1 

12 

10 

9 

8 

1.5 

16 

13 

12 

10 

2.5 

22 

17 

15 

14 

4 

29 

22 

19 

18 

6 

37 

28 

25 

23 

10 

50 

37 

34 

35 

32 

30 

29 

37 

29 

16 

70 

50 

48 

45 

42 

40 

37 

48 

40 

25 

90 

65 

60 

59 

56 

53 

50 

65 

53 

35 

110 

80 

75 

70 

65 

65 

60 

75 

65 

50 

135 

100 

95 

90 

85 

80 

75 

95 

80 

70 

170 

120 

115 

105 

100 

100 

90 

115 

100 

95 

205 

145 

135 

125 

120 

115 

110 

145 

115 

120 

240 

165 

155 

145 

135 

130 

125 

165 

135 

.   150 

270 

190 

175 

165 

160 

155 

145 

190 

155 

185 

305 

215 

200 

190 

180 

175 

165 

215 

175 

240 

355 

250 

225 

205 

250 

205 

310 

420 

290 

260 

235 

295 

240 

400 

485 

340 

305 

345 

380 

500 

555 

625 

635 

800 

740 

... 

1000 

850 

is    not   considered    desirable    except   where    absolutely 
necessary. 

DWELLING-HOUSE    INSTALLATIONS 

Upon  the  suggestion  of  Director  Schlebach  of  the 
Society  of  Middle-Rhenish  Electrical  Works,  the  regu- 
lations covering  dwelling-house  installations  to  be  car- 
ried out  during  wartime  have  been  revised  by  a  com- 
mittee of  the  society.  Particular  attention  is  called  to 
the  novel  points  of  view  concerning  the  calculation  of 
mains  covered  by  the  regulations. 

1.  Only  line  material  standardized  or  approved  by  the  Society  of 
German  Electrical  Engineers  is  to  be  used. 

2.  Higher  losses  of  voltage  than  allowed  so  far  are  to  be  per- 
mitted in  the  installations  as  follows :  Up  to  5  per  cent  in  lighting 
installations  and  up  to  6  per  cent  in  power  installations.  The 
cross-sections  of  mains  are  to  be  calculated,  taking  into  considera- 
tion the  voltage  drop  so  far  admitted,  and  the  cross-sections  thus 
obtained  are  to  be  multiplied  by  2.5  for  iron  mains  and  by  1.5 
for  zinc. 

3.  In  calculating  the  cross-section  of  the  mains  the  following 
loading  proportions  are  to  be  used  as  a  basis : 

(a)  For  lighting  installations: 

Feeder— -For  one  circuit,  6  amp.  For  dwelling  houses  with  sev- 
eral circuits,  6  amp.  for  each  circuit ;  as  load  for  the  feeder,  how- 
ever, only  75  per  cent  of  the  total  connecting  rating.  For  busi- 
ness houses  and  stores,  for  each  circuit  6  amp.  High  candle-power 
lamps — i.  e.,  over  50  cp. — must  be  calculated  at  their  actual  watt 
consumption. 

Distributing  Lines. — For  dwelling  and  business  houses  each 
lamp  provided  shall  be  calculated  at  40  watts,  but  high  candle- 
power  lamps  shall  be  accurately  figured. 

(b)  For  power   installations: 

In  the  case  of  motors  the  power  of  the  working  current  shall  be 
calculated   in  lieu  of  the  power  of  the  starting  current. 

Submitting  of  plans  :  .M  *  *         *«. 

These  are  to  be  simplified  as  much  as  possible,  and  for  other- 
wise clearly  defined  and  comparatively  small  installations  in  lieu 
of  ground  plans  only  switching  diagrams  or  sketches  should  be 
rcQuircd 

It  has'  been  agreed  between  the  Society  of  Electrical  Works  and 
the  manufacturers  of  insulated  wires  that  hereafter  all  zinc  wires 
insulated  with  rubber  regenerate  shall  be  identified  with  a  special 
light-green  standard   thread. 
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The  Selling  of  Electric  Ranges  in  a  Small  Town 

Why  the  Quick  Campaign  is  Not    Always  Profitable     The  Small  Cost  of  Judicious  "Cook-by - 
Wire"  Publicity  in  the  Sustained  Sales  Effort  Being  Conducted  at  Hood  River,  Ore. 

Bl    A I  BERT  S.    Ham. 
Manage)    H I   Rlvar  <  taa  A.    B&ecti  Ic  i 


The  objeel  of  mi  electric-range  campaign  [a  not  just 
to  sell  a  few  ranges.  The  real  objective  la  rather  to 
establish  a  business;  to  create  the  basis  for  a  continuous 
ami  a  satisfactory  business,  one  which  must  be  remuner- 
ative to  tlu>  centra]  station  and,  at  the  same  time,  popu- 
lar with  the  public.  The  most  important  problem  which 
confronts  US,  therefore,  is  to  popularize  the  range  and 
educate  the  public  to  the  use  of  the  electric  range  with 
a  view  to  linalh  establishing  it  as  a  staple  commodity, 
the  same  as  the  wood  or  coal  range,  without  going  into 
a  high-priced  campaign  which  will  not  be  justified  by 
the  margin  of  profit  which  the  business  promises. 

Certainly,  this  can  be  accomplished — for  kerosene  is 
cheaper  than  electric  light,  yet  we  have  almost  sup- 
planted the  old  illuminant  by  exploiting  the  advantages 
of  the  new  through  educating  the  people  to  appreciate 
the  benefits  secured  by  the  increased  cost,  and  through 
making  the  service  satisfactory  and  desirable.  But 
central-station  managers  must  not  make  the  mistake  of 
thinking  that  ranges  can  be  sold  just  as  they  sell  elec- 
tric light  or  flatirons.  It  is  a  different  situation  that 
requires  different  treatment. 

Campaign  Methods  Not  the  Best 

It  has  been  the  experience  of  many  companies  that 
have  actively  promoted  the  electric  range  that  cus- 
tomers for  ranges  obtained  during  a  spirited  selling 
campaign  are  very  likely  to  be  the  ones  least  desirable 
to  the  lighting  company,  and  least  beneficial  in  building 
up  a  permanent  business.  They  are  the  same  kind  of 
people  that  Billy  Sunday  converts.  Some  will  remain 
converted.  Some  will  not.  And  of  those  who  do  remain 
there  will  be  many  who  are  dissatisfied  and  will  not  be 
boosters  for  the  range,  even  though  they  are  obliged 
to  keep  it  and  continue  to  make  use  of  it. 

And  since  the  profits  from  the  electric  range,  even  at 
present  rates  for  electricity,  are  not  overlarge,  the  in- 
dustry had  better  abandon  the  opportunity  entirely 
rather  than  start  wrong  and  be  compelled  to  nurse  along 
its  cooking  customers  after  the  equipment  is  sold.  So 
in  turning  our  attention  to  the  growing  opportunity  for 
the  development  of  a  profitable  electric  cooking  load  in 


THESE   SIGNBOARDS  ARE  ERECTED  AT  A  COST  OF   $2  EACH 


Hood  River,  we  decided  to  avoid  expensive  campaign 
methods  and  try  out,  instead,  a  simple  work  of  education 
that  would  gradually  impress  the  subject  upon  the  pub- 
lic individually,  and  win  us  customers  by  a  gradual 
process  of  awakening  interest  and  desire. 

The  basis  for  the  campaign  which  was  opened  on 
March  1  consists  of  an  advertisement  on  an  "outlook" 
envelope,  illustrated  herewith,  together  with  the  use  of 
the  backs  of  the  monthly  bills  and  a  system  of  sign- 
board advertising.  These  mediums,  taken  all  together, 
are  actually  producing  considerable  publicity.  Every 
envelope  we  send  out  carries  the  message  faithfully. 
The  advertisement  on  the  back  of  the  bill  reaches  every 
customer  each  month.  The  addressee  cannot  avoid  see- 
ing it.  Road  signs  dot  the  countryside  bearing  the 
slogan,  "Cook  by  Wire" — keeping  the  subject  continually 
in  everybody's  mind.  At  the  same  time,  in  the  moving- 
picture  theaters  slides  are  shown  at  each  performance, 
and  so  the  "prospect"  meets  the  thought  again  in  his 
leisure  moments.     And  the  cost  is  small. 

Economy  of  Hood  River  Plan 

The  advertisement  on  the  envelope  is  printed  at  the 
same  time  as  the  return  address,  standard  outlook  en- 
velopes being  used,  and  no  extra  charge  is  made  for  the 
extra  advertising.  The  statistical  advertising  on  the 
back  of  the  monthly  bill  is  printed  at  an  expense  of  $1 
per  1000  bills  in  excess  of  the  regular  cost  of  printing 
the  monthly  bills.  The  signboards  are  of  wood,  measure 
6  ft.  long  and  18  in.  high,  and  are  painted  solid  black, 
with  a  white  border  and  lettering.  Six  of  them  have 
cost  us  $12  erected,  or  $2  each.  These  signs  have  been 
posted  on  the  six  main  arteries  of  travel,  and  together 
with  the  above  advertising  we  expect  to  run  a  slide  in 
the  motion-picture  house  continuously.  Such  a  slide 
costs  $3  per  month.  The  total  cost  of  the  three  units 
of  advertising  besides  the  envelopes  is,  therefore,  as 
follows : 

1000  bills  monthly,  annual  cost $12.00 

Six  signboards,  figured  as  one  year  life 12.00 

Picture-show  slide,  annual  cost 36.00 

Total  annual  cost $60.00 

Monthly  cost    $5.00 

A  comparison  of  this  class  of  advertising  with  news- 
paper advertising  is  interesting.  The  same  $60  per 
year  would  pay  for  a  half-page  "ad"  in  one  issue  each 
month  of  a  local  newspaper,  although  by  actual  check 
we  find  that  less  than  500,  or  only  about  one-half,  of  our 
customers  are  newspaper  subscribers. 

Again,  as  compared  with  a  range  demonstration,  the. 
outlined  campaign  appears  even  more  favorably,  for  a 
week's  demonstration  would  cost  from  $200  to  $350,  or 
five  times  as  much,  and  would  reach  a  very  small  per- 
centage of  actual  customers,  and  those  only  for  a  week. 

We  feel,  therefore,  that  for  every  dollar  expended  we 
are  getting  a  closer  contact  with  our  people  and  admin- 
istering more  impulse  than  we  could  in  any  other  way. 
Moreover,  we  gain  our  converts  slowly,  as  they  are 
ready,  and  we  can  depend  upon  their  satisfaction  with 
the  range  and  in  our  ability  to  follow  the  business 
through  and  give  good  service. 

As  in  the  electric  lighting  field  the  fundamental  basis 
on  which  all  the  new  business  must  be  built  is  "service," 
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HOOD  RIVER  GAS  a  ELECTRIC  CO. 
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COOK  iWIRE 

'CHE  SATISFACTORY  MODERN  METHOD 


BOTH   ENVELOPE   AND   BILL   CARRY   THE   COOK-BY-WIRE   MESSAGE 

Inside,  on  the  back  of  his  monthly  statement,   the   customer   finds   the   inter- 
esting   testimony    concerning    electric-range   economy  reproduced  at  the  right. 


COOK 

BY 

WIRE 

THE  SATISFACTORY  MjDSRN 

METHOD 

WHAT 

If 

COSTS 

ASK  YOUR  NEIGHBOR 

NET 

BILLS 

NAME                            Aufuit 

<*p.„»b«r 

October 

No.omh.r 

l>«cemh*r     J»nu»/< 

J7.45 

11.55 
1.00 

il  00 
1  00 

11.00 
1.00 

41.25 
1.00 

Dr.  H.  L.  Dumble 

Alberts.  Hall 4.20 

2.15 

435 

7.00 

5.10 

4.45 

Frank  Howard 2.50 

2.15 

2.00 

1.90 

1.95 

1.85 

J.  H.  Heilbronner 7.90 

3.85 

4.30 

4.20 

3.35 

4.00 

R.  B.  Perigo  4.70 

2.25 

1.80 

1  75 

1  10 

1.60 

H.  T.  Parr 10.10 

2.80 

3  86 

2  05 

H.  L.  Fording 7.70 

3.60 

1.00 

1.35 

L.  E.  Look 

4.26 

2.45 

2.05 

1.90 

1.00 

W.  N.  Winter 3.50 

4.00 

a  10 

245 

4.35 

C.  D.  Woodworth 1.25 

1.00 

1.00 

1.00 

100 

1.00 

J.  F.  Batchelder 

1.75 

2.10 

2.30 

Three  Ranges  in  Apartments 

of  0.  W.  Telephone  Co 4.20 

12.95 

We  refer  you  to  oor  patro 

s  now  cooking  by  electricity 

We  will 

appreciate  the  privilege  of  furnishing  you  with  further 

nforma- 

tion   and   details.      Come 

in  find 

,ee   the 

modern 

ypee  of 

Electric  Rangee. 

except  that  in  the  range  field  "service"  is  an  even  more 
important  factor.  Any  range  in  use  which  is  not  giving 
satisfaction  is  not  only  unremunerative  to  us,  but  is  a 
positive  and  very  serious  handicap  to  any  effort  at  future 
sales.  It  is,  in  fact,  a  permanent  injury  to  the  business 
by  creating  in  the  minds  of  the  people  that  very  skep- 
ticism which  we  strive  to  overcome,  for  one  range  giving 
unsatisfactory  service  will  cost  many  times  its  value 
in  work  and  advertising  to  overcome  its  bad  effects. 
Far  better  would  it  be  to  have  that  range  in  the  store- 
room than  in  the  service  of  a  customer  who  is  not 
satisfied. 

Therefore,  it  is  obvious  that  a  range  should  not  be 
sold  to  a  customer  unless  that  customer  is  financially 
able  to  buy  it  and  use  it,  for  inducing  a  customer  to 
overrate  a  range  is  just  commercial  suicide.  The  meas- 
ure of  a  "good  prospect"  for  an  electric  range  is  his 
ability  to  buy  and  use  it,  and  the  method  of  selling  to 
anyone  who  can  be  induced  to  buy,  though  it  may  pro- 
duce the  desired  results  in  the  sale  of  automobiles  or 
sewing  machines,  where  the  seller  has  nothing  further 
to  do  with  the  machine  after  it  is  delivered,  cannot  be 
countenanced  where  the  future  of  a  great  business  de- 
pends upon  successful  continuous  operation.  In  the  case 
of  ranges  the  continuous  operation  after  sale  is  our  only 
object,  for  we  cannot  consider  the  sales  profits  to  any 
great  extent.  Neither  should  a  range  be  sold  until  the 
customer  knows  something  about  it,  or  has  satisfied 
himself  as  to  the  merits  of  electric  cooking  and  the  cost 
of  operating  the  appliance.  Any  representations  made 
by  the  salesman  as  to  operating  costs,  etc.,  can,  of  course, 
be  misconstrued,  and  often  will  be  viewed  with  sus- 
picion; but,  on  the  other  hand,  if  the  prospective  cus- 
tomer can  be  referred  or  taken  to  homes  where  ranges 
are  already  in  use  and  giving  satisfactory  service,  he 
will  be  convinced  more  easily  and  will  have  no  reason 
to  say  afterwards  that  the  electric  company  misrepre- 
sented the  service-cost  to  him.  This  emphasizes  the 
need  of  seeing  that  every  range  in  service  is  satisfying 
its  owner  and  that  every  customer  is  a  "booster,"  for 
only  then  is  the  foundation  laid  for  a  campaign.  If  this 
foundation  has  not  been  laid  then  all  possible  effort 
should  be  made  at  once  to  get  every  situation  straight- 
ened out,  because  one  dissatisfied  user  can  easily  over- 
come the  work  of  one  good  salesman. 

So  too  much  emphasis  cannot  be  laid  on  this  feature 
of  the  business.  Every  range  should  be  visited  regu- 
larly, and  no  effort  spared  to  keep  it  in  efficient  and 
satisfactory  condition.  The  salesman's  first  work  should 
be  to  keep  his  customers  happy  and  then  to  sell  more 
ranges  by  their  aid  and  co-operation.  Also,  close  per- 
sonal attention  to  the  ranges  in  service  not  only  benefits 


the  central  station  from  a  commercial  standpoint,  but 
it  enables  the  salesman  to  study  the  problems  which 
arise  in  every-day  operation  and  find  out  how  to  meet 
them.  It  gives  him  the  opportunity  to  use  his  cus- 
tomers' experience  in  his  own  business,  and  to  make  the 
experience  of  each  customer  available  to  all  the  others. 
Moreover,  it  aids  the  central  station  in  keeping  down 
complaints,  for  the  salesman  by  close  personal  super- 
vision will  discover  the  defects  in  our  partially  developed 
ranges  of  to-day,  and  be  able  to  advise  the  manufac- 
turer; and  obviously  the  manufacturer  must  eventually 
look  to  the  central  station  man  for  his  advice  in  building 
ranges  which  suit  the  customer. 

Importance  of  Continuous  Use 

One  of  the  greatest  problems  to  be  overcome  at  this 
stage  of  the  range  business  is  to  get  the  customers  to 
use  them  continuously  throughout  the  year,  for  unless 
they  are  used  for  a  large  portion  of  the  year  they  are 
not  profitable  for  either  customer  or  company.  The 
salesman  who  follows  his  ranges  closely  is  able  to  seize 
the  opportunity,  which  sooner  or  later  will  arise,  to 
remove  the  wood  or  coal  stove  from  the  premises,  and 
thus  establish  the  electric  range  on  a  satisfactory  basis. 
The  months  of  April,  May  and  June  bring  the  best 
opportunity  for  the  elimination  of  these  old  stoves,  and, 
therefore,  this  matter  should  be  watched  very  closely 
during  the  next  months. 

One  very  good  plan  we  find  for  securing  range  cus- 
tomers is  the  installation  of  cooking  rate  circuits  for 
light  cooking  by  hotplates,  used  in  conjunction  with 
other  appliances.  In  this  way  the  customer  becomes 
accustomed  to  cooking  by  electricity  in  a  small  way, 
and  whenever  his  means  will  permit  he  will  put  in  a  real 
range.  The  fact  that  such  a  cooking  circuit  returns 
only  $1  to  $1.50  per  month  means  nothing,  because  even 
at  that  it  is  much  more  remunerative  in  proportion  to 
its  demand  than  is  the  regular  range,  with  a  demand 
of  several  kilowatts. 

The  restaurant  and  hotel  cooking  field,  of  course, 
promises  to  be  one  of  the  best  markets  for  future  elec- 
tric cooking  activity.  For  while  the  average  residence 
electric  range,  on  the  4  cent  rate,  produces  much  less 
revenue  per  kilowatt  of  demand  than  the  same  service 
would  if  placed  on  our  power  rates,  the  restaurant  and 
hotel  business  has  a  load  factor  such  that  our  standard 
power  rates  are  much  cheaper  than  the  cooking  rate,  and 
the  business  is  profitable  to  both  customer  and  company 
on  power  rates.  One  complete  electric  restaurant  in  our 
territory  produces  an  annual  revenue  of  $57.88  net  per 
kilowatt  of  five-minute  maximum  demand,  the  maximum 
demand  being  5V2  kw. 
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System   for  Numbering   Feeders   and   Cables 

Methods  of  Assigning   Numbers  to  Cables  That  Indicate  Station  They  Feed  From,  Kind 
of  Service  and  What  They  Feed,  as  Used  by  the  Brooklyn  Edison  Company 


IN   selecting  a  system  for  numbering  feeders  of  a 
large  distribution  system,  many  factors  have  to  bo 
taken  into  consideration.    The  number  should  Indi 
cate  the  kind  of  feeder,  and  give  a  very  good  idea  of 

its    function,    SUCh    as    its    feeding    point,    what    it    feeds, 

etc.    'The  system,  however,  should  be  as  simple  as  possi- 
ble.    The  tags  used  to  mark  the  cables  ill  the  manholes, 

etc..  must  he  easily  read,  permanently  fastened  to  the 
cables  and  preferably  indicate  by  their  shape  the  kind 

of  current  earned  by  the  Cable.     Such  a  system  of  desig- 
nating  feeders   has  lieen  devised  by  the   Edison    Elect rk 

illuminating  Company  of  Brooklyn. 

The  company  has  two  generating  stations  which  fur- 
nish 6600-VOlt,  three-phase,  25-Cycle  alternating  cur- 
rent energy.  'These  two  stations  have  tifty-six  under- 
ground feeder  cables  which  run  to  eighteen  substations, 
ami  several  large  customers.  In  addition  to  these  three- 
phase  feeders,  there  are  thirty-two  others,  which  are 
either  ties  between  substations  or  run  from  substations 


FIG.  1 — METHOD  OF  TAGGING  FEEDERS  AND  CABLES,  SHOWING 
TWO-PHASE  TAG  ON  CABLE  AT  LEFT  AND  THREE-PHASE  TAG 
ON  ONE  AT  RIGHT 

to  large  customers.  These  substations  convert  the 
three-phase  current  into  120-240-volt  direct  current  in 
the  congested  sections  of  the  city,  and  into  2400-volt, 
two-phase,  60-cycle  alternating  current  in  the  outlying 
sections.  The  distribution  of  the  120-240-volt  direct- 
current  energy  is  by  use  of  two  conductor  1,000,000-circ. 
mil  concentric  cables  leading  from  the  substations  to 
junction  boxes,  which  connect  these  feeders  to  the  net- 
work of  the  direct-current  mains.  A  few  old  Edison 
tube  feeders  are  still  in  use,  but  are  rapidly  being  re- 
placed by  concentric  cables.  Separate  cables  are  run 
for  the  neutral  and  for  pressure  wires.  The  distribu- 
tion of  the  2400-volt,  two-phase,  60-cycle  alternating- 
current  energy  is  by  a  four-wire  system.  A  special 
cable,  No.  2-0-B  &  S  gage,  four-conductor,  is  standard 
for  the  underground  portion  of  these  feeders,  while 
separate  wires  are  run  for  the  overhead  portion.  No. 
4  B  &  S  gage  rubber  and  lead  cable  is  used  for  under- 
ground high-tension  lighting  circuits. 


The  generating  station  at  Gold  Street  and  the  East 
River  is  given  the  number  6,  and  that  at  Sixty-sixth 
Street  and  New  York  May  the  number  7.  The  number 
8  is  to  he  used  for  a  future  generating  station,  and  the 
number  '.)  is  used  to  designate!  a  three-phase  feeder 
which  is  a  tie  between  substations  or  one  which  runs 
from  a  substation  to  a  customer.  The  number  5  is  used 
as  a  number  for  the  New  York  Edison  Company. 

The  numbers  from  00-29  inclusive  are  reserved  for 
direct-current  substations,  of  which  00-14  inclusive  have 
been  used. 

The  numbers  from  30-99  inclusive  are  reserved  for 
alternating-current  substations  and  three-phase  cus- 
tomers, of  which  30-47  inclusive  have  been  used. 

The  substations  and  three-phase  customers  are  num- 
bered as  follows : 


DiUECT-CURRENT    SUBSTATIONS 


00 — Pearl  Street. 
01 — Rockwell  Place. 
02 — Lexington  Avenue. 
03 — Lorimer    Street. 
04 — Carroll  Street. 
05 — Ainslie  Street. 
06— Sumpter  Street. 
07 — Atlantic  Avenue. 


08 — Myrtle  Avenue. 

09 — Hall  Street. 

10 — West  Twelfth  Street. 

11— Gold  Street. 

12 — Brighton    Beach. 

13 — Madison  Street. 

14 — Jay  Street. 


Alternating-Current  Substations  and  Three-Phabi 
Customers 


30 — Hicks  Street.  38 

31 — J.     R.     Robins     Dry     Dock  39 

Company. 

32 — Thirty-second    Street.  40 

33 — Tidewater  Paper  Mills  Com-  41 

pany. 

34 — Forty-second  Street.  42 

35 — Morse    Dry    Dock   &   Repair  43 

Company. 

36 — St.     Edwards    Street    High-  4  4 

Pressure      Water      Pumping  45 

Station.  46 

37 — Joralemon        Street       High-  4  7 

Pressure     Water     Pumping 

Station. 


Kings  Highway. 

— American   Manufacturing 
Company. 

Bay  Ridge  Ice  Company 
India  Wharf  Brewing  Com- 
pany. 
J.  H.  Williams  &  Company. 

— Lidgewood       Manufacturing 
Company. 

— Gowanus    Pumping    Station. 

— Governors   Island. 
Tunnel  Shaft  No.  1. 
E.  W.  Bliss  Company. 


Three-Phase  Feeders 

Each  three-phase  feeder  number  consists  of  four 
digits  and  must  be  between  5001  and  9999.  The  digits 
have  the  following  significance: 

First  digit:  Indicates  whether  a  feeder  runs  from 
Gold  Street  generating  station,  Sixty-sixth  Street  gen- 
erating station,  New  York  Edison  Company,  from  a  sub- 
station to  a  customer,  or  is  a  tie  feeder  between  sub- 
stations. 

Second  and  third  digits:  Indicate  the  substation  or 
customer  to  or  from  which  a  feeder  runs.  Tie  feeders 
use  the  number  belonging  to  the  substation  from  which 
they  feed. 

Fourth  digit:  Indicates  whether  a  feeder  is  the  first, 
second,  third,  etc.,  feeder  between  the  stations  given 
by  the  first  three  digits. 

As  an  example,  take  a  feeder  running  from  Gold 
Street  generating  station  to  Ainslie  Street  substation. 
Its  number  is  6051.  If  there  is  a  second  feeder  between 
the  same  stations,  its  number  is  6052,  etc.  A  feeder 
running  from  Sixty-sixth  Street  generating  station  to 
Ainslie  Street  substation  is  number  7051,  etc.  In  num- 
bering tie  feeders  and  feeders  running  from  a  substa- 
tion to  a  customer,  it  is  not  possible  to  give  the  stations 
between  which  it  runs,  as  in  the  case  of  one  running 
from  a  generating  station  to  a  substation  or  customer. 
In  such  a  case  only  one  of  the  stations  between  which 
the  feeder  runs  can  be  shown  in  the  number  of  the 
feeder,  and  the  station  number  shown  is  the  one  from 
which  the  feeder  would  be  fed  under  normal  conditions. 
For  example,  take  a  tie  feeder  running  from  Myrtle 
Avenue  substation  to  Madison  Street  substation.     Such 
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FIG.  2 — THREE-PHASE  FEEDER  TAG 


a  feeder  would  normally  be  fed  from  the  Myrtle  Avenue 
end,  hence  its  number  would  be  9081.  Any  feeder  whose 
number  begins  with  a  9  and  has  four  digits  is  a  three- 
phase  feeder,  either  a  tie  between  substations  or  runs 
from  a  substation  to  a  customer. 

In  a  few  cases  a  three-phase  feeder  consists  of  two 
cables  in  multiple.  When  such  is  the  case  the  addi- 
tional cable  is  distinguished  in  the  subway  by  the  letter 

'A"   being   add- 
Figuns  cut  out,  Height  of  samer  ed  to  the  num- 

ber. This  letter 
does  not  show  on 
the  number  on 
the  switchboard. 
This  system 
has  the  limita- 
tion that  it  will 
cover  only  nine 
feeders  from  one 
generating  sta- 
tion to  any  par- 
ticular substa- 
tion, or  from  any  substation  to  other  substations  or 
customers  without  using  five  digits.  The  limiting  of 
the  number  of  digits  to  four  was  the  factor  given  the 
most  weight  in  determining  on  a  system.  It  is  possible, 
but  not  probable,  that  five  digits  will  ever  have  to  be 
used  to  designate  a  feeder. 

There  are  four  exceptions  to  this  scheme  of  number- 
ing, namely,  three  feeders  which  connect  with  the  New 
York  Edison  Company  which  have  numbers  assigned 
them  by  the  New  York  Edison  Company  as  follows: 
5210,  5218  and  5235.  The  other  exception  is  a  feeder 
which  connects  with  the  Brooklyn  Rapid  Transit  Com- 
pany's system,  and  has  the  number  502  assigned  to  it 
by  that  company. 

Direct-Current  Cables 

The  direct-current  feeder  numbers  indicate  the  sub- 
station they  feed  from.  Direct -current  feeders  must  be 
numbered  between  1  and  2999  (29  is  the  highest  possi- 
ble number  of  any  direct-current  substation).  There 
are  available  ninety-nine  numbers  for  each  substation. 
Thus,  Rockwell  Place  substation  (Station  01)  has  the 
numbers  101-199  inclusive  assigned  to  it;  Myrtle  Ave- 
nue substation  (Station  08),  the  numbers  801-99  inclu- 
sive; Pearl  Street  substation  (Station  00),  the  numbers 
1-99  inclusive,  etc.  Thus  107  is  a  direct-current  feeder 
fed  from  Rockwell  Place  substation,  516  one  fed  from 
Ainslie  Street  substation,  etc.  The  direct-current  neu- 
tral feeders  are  tagged  "Nu,"  standing  for  neutral. 

The  pressure  wire  cables  are  numbered  with  the  num- 
ber of  the  feeder  they  connect  to,  with  the  addition  of 
the  letters  "P.  W."  after  the  number.  When  a  pressure 
wire  cable  contains  enough  wires  to  read  pressure  on 
two  or  more  feeders,  the  tag  shows  the  number  of  each. 
Thus  it  is  seen  that  it  is  only  necessary  to  remember 

the  numbers  of  the  gen- 
erating and  substations 
and  the  general  plan  of 
numbering  in  order  to 
know  from  its  number 
whether  a  cable  is  a 
three-phase  feeder,  a 
fig.  3 — round  type  cable  tags      direct-current     feeder, 

or  a  pressure  wire,  and 
also  its  function  in  the  distribution  system.  As  a  help  in 
remembering  the  numbers  enamel  signs  reading  "Station 
No.  — "  have  been  put  on  the  doors  of  all  stations. 

The  2400-volt,  two-phase  feeders  are  given  names, 
not  numbers  which,  when  the  feeder  is  first  installed, 
is  the  name  of  the  principal  street  fed  by  the  feeder. 
Thus    "Manhattan"    supplies    Manhattan    Avenue,    and 
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fig.  4 — pressure  wire  cable  tag 


"33rd  St."  supplies  Thirty-third  Street,  etc.  It  has  been 
proved  by  experience  that  giving  these  feeders  names 
is  very  satisfactory,  as  in  addition  to  giving  a  very 
good  idea  of  their  route,  the  names  clearly  distinguish 
these  feeders  from  any  other  kind  of  feeder.  This  is 
of  great  importance,  as  2400-volt  feeders  are  worked  on 
alive  when  necessary,  underground  as  well  as  overhead. 
There  is  only  one  exception  to  naming  these  feeders, 
and  it  is  where  two 

Z4U0  -  VOlt       feeders  Figures  and  letters  stomped  with  Dies,  height 

feed  only  one  cus- 
tomer, a  large  fac- 
tory, Hanan  & 
Company,  and  these 
are  known  as  Han- 
an No.  1  and  Hanan 
No.  2. 

The  high-tension 
series  circuits  are 
numbered  some- 
what arbitrarily, 
the  chief  consider- 
ation being  to  give  them  numbers  so  that  there  will  not 
be  two  cables  in  the  same  duct-run  or  manhole  with  iden- 
tical numbers,  and  still  have  all  street  lighting  circuits 
out  of  one  station  with  same  first  digit.  Three  digits  are 
used  for  these  circuits.  These  circuits  are  slowly  being 
superseded  by  low-tension  multiple  circuits,  so  the  old 
system  started  years  ago  has  not  been  changed.  At 
present  the  following  are  the  numbers  of  high-tension 
series  lighting  circuits : 

Substation  Fed  From  Numbers  Inclusive 

Ainslie  Street   101  to  110 

Sumpter  Street 201  to  208 

West  Twelfth  Street 301  to  307 

Hicks  Street 501  to  503 

The  overhead  low-tension  multiple  street  lighting  cir- 
cuits are  numbered  from  1  up.  These  circuits  are  con- 
trolled by  switches  on  poles.  An  index  showing  switch 
location  accompanies  each  set  of  multiple  street  lighting 
circuit  prints. 

Feeder  Tags 

Different  shaped  tags  are  used  for  different  kinds  of 
feeders.  In  tagging  three-phase  feeders,  an  18  gage 
zinc  tag  is  used,  shaped  as  shown  in  Fig.  2.  The  num- 
bers are  cut  out,  and  are  1  in.  in  height.  These  tags 
are  fastened  to  the  cables  by  two  pieces  of  string  solder, 
which  pass  through  slots  at  each  end  of  the  tag. 

Direct-current  feeders,  neutrals  and  lighting  cables 
are  tagged  with  a  round  brass  tag,  on  which  the  num- 
ber is  stamped  with  a  die.  These  tags  are  fastened  to 
the  cables  by  a  copper  wire. 

Pressure  wire  cables  are  tagged  with  a  small  "tag- 
shaped"  18-gage  zinc  tag  with  no  square  corners,  such 
as    shown    in    Fig.    3. 

Two  -  phase  feeders 
are  tagged  with  a 
"tag-shaped"  zinc  tag, 
18  gage  with  two 
square  corners,  on 
which  the  numbers  are 
stamped  with  a  die, 
as  shown  in  Fig.  5. 
These  are  fastened  to 
the  cable  in  the  same 
manner  as  the  round 
tags.  The  tags  for  the  pressure  wire  and  two-phase 
cables  are  very  similar.  This  creates  no  confusion 
as  the  pressure-wire  tags  have  numbers  on  them, 
while  the  two-phase  tags  have  names  on  them.  Pres- 
sure wires  and  two-phase  cables  do  not  run  in  the  same 
subways  except  in  a  few  cases,  which  also  avoids 
confusion. 
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A  Coupon  Purchase  Plan  for  Lamp  Renewals 

Details  of  a  System  Now  in  Use  in  Summit,  N.  J.,  by  Which  the  Lighting  Customer  Buys  His 

Lamps  from  the  Central  Station,  Receiving  With  Them  Coupons 

Applicable  on  His  Bills  for  Electricity 

B\  s.  w.  Borden 

Manage)   Commonwealth   Electric  Company,  Summit,  N.  .1 


AFTER  a  careful  studs  of  the  problem  of  customers' 
lamp  supply  In  all  its  phases,  we  have  developed 
and  adopted  here  In  Summil  a  plan  of  allowances 
by  coupon  on  the  purchase  of  all  tungsten-lamp  renewals 
that  is  proving  s  most  satisfactory  solution  of  the 
difficulty. 

When  the  customer  purchases  a  tungsten  lamp  at  the 

company's  office,  at  the  same  time  returning  a  burned- 
out  lamp  of  approximately  equal  wattage,  he  receives 
with  the  now  lamp  a  "lamp  coupon."  These  coupons  are 
applicable  in  payment  of  the  customer's  monthly  bill  for 
•electricity  and  have  the  following  values  for  lamps  of 
various  sizes. 


Standard   Tungsten  Lamps „ 

, Gas-F 

Ui'il  Lamps n 

7.1'  ot  Lamp       Value  of  Coupon 

Size  ol    1  ..'imp 

Value  of  Coupon 

10  watt                           JO.O  1 

100  watt 

$0.50 

L6  watt                                 Ofi 

200  watt 

1.00 

80  watt                              us 

300  watt 

1.50 

I  ■  watt                                  in 

400  watt 

2.00 

4  0  watt                                  It; 

500  watt 

2.50 

I'.O  watt                                   2  1 

750  watt 

3.75 

100  watt                              50 

1000  watt 

5.00 

160  watt                         .75 

250  watt                            1.25 

The  burned-out  lamps  turned  in  must  be  of  about 
the  same  total  wattage  as  the  new  lamps,  but  may  be 
of  either  the  tungsten,  graphitized  or  carbon-filament 
type.  The  coupons  received  by  the  customer  are  issued 
in  denominations  of  10  cents,  5  cents  and  1  cent,  and 
may  be  used  in  part  payment  of  electricity  bills  on  the 


THESE    COUPONS,    IN    DENOMINATIONS    OF  ONE,    FIVE    AND    TEN 

CENTS,     ARE     ISSUED     TO     CUSTOMERS  WHEN     LAMPS     ARE 

BOUGHT,     AND     ARE     REDEEMABLE     IN  PART      PAYMENT     OF 
MONTHLY   LIGHTING   BILLS 

company's  standard  residence  or  commercial  lighting 
rate,  providing  that  not  more  than  10  per  cent  of  any 
one  month's  bill  is  paid  in  coupons.  If  the  customer  has 
more  than  10  per  cent  worth  of  coupons,  the  excess  may 
foe  used  in  the  payment  of  later  bills. 

No  coupons  are  exchanged  for  cash,  except  for  mak- 
ing change  for  a  5-cent  coupon.  If  lamps  are  not  paid 
for  at  the  time  of  purchase  the  coupons  do  not  become 
redeemable  until  the  lamps  have  been  paid  for.  In  case 
customers  neglect  to  return  the  old  lamps  at  the  time 
of  purchase,  coupons  are  not  issued  until  the  old  lamps 
are  received.  When  lamps  are  delivered  a  reasonable 
■charge  is  made  for  the  special  service,  and  the  amount 
is  deducted  from  the  coupons.  Where  lamps  are  deliv- 
ered by  parcel  post,  the  cost  of  the  postage  stamps  is 
similarly  deducted.  In  this  way  the  situation  is  kept 
thoroughly  in  hand. 

Readers  of  the  Electrical  World  are  no  doubt 
familiar  with  the  history  of  the  incandescent  lamp  re- 
newal practice,  but  it  is  interesting  to  consider  how  the 


custom  has  evolved  and  how  it  is  affected  by  this  plan. 

The  free-renewal  idea  was  first  taken  up  by  central 
stations,  I  think,  with  the  idea  of  controlling  the  lamp 
supply,  not  because  they  desired  to  sell  lamps  for  the 
profit  derived  from  the  business  but  because  they  wished 
to  make  sure  that  their  customers  used  good  lamps. 
In  order  to  do  this  they  were  practically  obliged  to  give 
free  lamp  renewals  and,  naturally,  as  the  practice  grew, 
the  rates  were  made  to  take  care  of  the  cost  of  these 
renewals. 

In  order  to  keep  the  renewal  cost  within  bounds  the 
companies  generally  etched  their  lamps  with  their  ini- 
tials or  some  other  mark,  and  would  renew  only  lamps 
so  marked.  But  in  addition  to  these  troubles  there  were 
always  chances  for  an  argument  with  the  customer  a3 
to  whether  or  not  the  lamp  was  entitled  to  renewal,  the 
customer  frequently  presenting  broken  lamps,  lamps  of 
inferior  quality  bought  outside  at  a  low  figure,  or  lamps 
which  had  seen  very  little  service — and  demanding  that 
they  be  renewed. 

If  a  company  adopted  a  too  liberal  policy  the  cost  was 
excessive.  If  the  policy  was  not  liberal  enough  the  re- 
sults were  not  satisfactory  to  anyone. 

It  was  with  the  lamp-renewal  proposition  in  this  stage 
that  the  metal-filament  lamp  was  placed  on  the  market. 
At  first  it  did  not  occur  to  anyone  that  a  customer  should 
receive  a  free  renewal  of  a  lamp  of  this  type,  but  as 
these  lamps  became  more  generally  used  and  the  price 
became  lower  the  desirability — if  not  the  actual  neces- 
sity— for  some  kind  of  a  renewal  proposition  covering 
this  type  of  lamp  became  evident  for  several  reasons. 

In  the  first  place,  as  before  stated,  the  rates  being 
charged  for  energy  consumed  in  lighting  really  entitled 
the  customer  to  a  certain  allowance  for  lamp  renewals. 
In  addition  to  this  the  customers  had  been  accustomed 
to  lamp  renewals,  and  as  they  changed  from  the  old 
lamps  to  the  new  they  soon  began  to  rebel  at  the  loss  of 
their  renewal  privileges.  Another  reason  was  that  the 
lack  of  free  renewals  was  actually  retarding  the  intro- 
duction of  the  lamp,  and  most  companies  were  looking 
at  the  metal-filament  lamp  in  a  broad  way  and  believed 
in  encouraging  its  use. 

Then,  in  addition  to  these  arguments,  the  old  reason 
still  remained — that  there  were  good  and  bad  metal- 
filament  lamps  just  as  there  were  good  and  bad  low- 
efficiency  lamps,  and  if  the  free  renewal  proposition  was 
desirable  for  one  it  was  desirable  for  the  other. 

So  with  tungsten  and  other  high-efficiency  lamps  cost- 
ing considerably  more  than  the  older  types,  and  being, 
furthermore,  somewhat  more  liable  to  breakage,  and 
considering  in  addition  the  defects  of  the  existing  lamp- 
renewal  system,  it  was  felt  that  a  somewhat  better 
method  of  taking  care  of  the  renewal  practice  could  be 
devised. 

After  a  careful  study  of  the  situation  we  adopted  the 
coupon  system  already  described  above,  and  after  four 
months'  operation  we  find  this  plan  very  satisfactory, 
although  we  would  say  that  four  months  is  not  long 
enough  to  judge  it  fully.  The  accompanying  tables, 
however,  are  of  interest  in  showing  about  how  the  cost 
should  work  out;  and  our  experience  so  far  seems  to 
justify  these  figures. 
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It  should  be  noted  that  in  determining  the  quantity 
"cents  per  kilowatt-hour,"  the  number  of  kilowatt-hours 
used  are  those  that  would  be  consumed  by  that  particu- 
lar lamp  if  burned  for  1000  hours,  but  including  no 
energy  not  used  by  the  renewed  lamp.  If  we  should  use 
the  kilowatt-hours  as  registered  on  the  meters  of  our 
lighting  customers,  the  "cents  per  kilowatt-hour"  would 
be  much  lower,  due  to  the  fact  that  these  meters  are  used 
to  register  not  only  the  energy  consumed  by  the  free- 
renewal  lamps,  but  all  the  energy  used  by  the  customer, 
which  includes  that  consumed  by  non-renewable  lamps, 
heating  devices,  etc.  It  is,  therefore,  very  difficult  to 
arrive  at  a  value  for  the  "cents  per  kilowatt-hour"  other 
than  by  assuming  a  given  life  for  the  renewed  lamp.  It 
should  also  be  noted  that  this  cost  covers  only  the  in- 
voice price  of  the  lamp  and  does  not  cover  any  costs 
of  handling,  delivery,  etc. 

Applying  the  figures  given  for  graphitized  lamps  on 
the  "lamp-for-lamp"  basis,  we  find  that  the  average  cost 
for  a  graphitized  lamp  renewed  by  this  company  over  a 
period  of  ten  months  amounted  to  31  cents  per  kilowatt- 
hour,  whereas  it  is  generally  conceded  that  graphitized- 
lamp  renewals  cost  somewhat  more  than  this.  It  is 
therefore  well  to  assume  that  the  figures  given  under 
"cents  per  kilowatt-hour"  are,  perhaps,  25  per  cent  be- 
low the  actual  total  cost  of  free  renewals  of  the  graphi- 
tized lamps  under  the  "lamp-for-lamp"  system. 

While  this  25  per  cent  correction  would  undoubtedly 
apply  as  well  against  the  tungsten-lamp  renewal  cost  if 
renewed  on  the  "lamp-for-lamp"  basis,  it  will  probably 
be  fully  offset  by  economies  obtained  by  the  use  of  the 
coupon  system.  It  is  therefore  probable  that  the  "cents 
per  kilowatt-hour,"  as  given  for  tungsten  lamps  under 
the  coupon  system  of  renewal,  is  a  fairly  accurate  esti- 
mate of  the  total  cost,  on  the  coupon  system,  in  cents 
per  kilowatt-hour,  of  the  energy  used  by  these  lamps. 

The  figures  given  under  the  heading  "percentage  of 
bill  at  10  cents  per  kilowatt-hour"  will  vary,  of  course, 
in  the  same  ratio  as  the  "renewal  cost  in  cents  per 
kilowatt-hour,"  being  equal  to  10  times  the  latter. 

Advantages  of  the  Coupon  System 

We  have  found  that  this  coupon  system  has  a  great 
many  very  worth-while  advantages.  Under  almost  any 
conceivable  condition,  involving  fraud  or  otherwise,  a 
customer  can  get  free  lamps  only  to  the  value  of  10  per 
cent  of  his  lighting  bill,  that  is,  10  per  cent  of  a  bill 
which  is  incurred  at  lighting  rates ;  and  while  it  is  true 
that  only  a  part  of  this  energy  might  actually  be  con- 
sumed by  lighting  devices,  it  is  also  true  that  the  cus- 
tomer is  perhaps  entitled  to  this  reduction  on  any  bill 
figured  at  the  lighting  rate,  since  the  lighting  rates 
contain,  to  some  extent,  an  allowance  for  lamp  renewals. 
A  customer  can  receive  no  free  lamp  renewals  except 
by  using,  at  lighting  rates,  an  amount  of  energy  equiva- 
lent to  that  necessary  to  consume  the  useful  life  of  the 
lamp,  and  only  then  upon  condition  that  he  pays  for  that 

TABLE  I— COST  OF  RENEWALS— LAMP-FOR-LAMP  BASIS 


Percent- 

Cents per 

CoH 

Percent- 

age of 

Kw.-hr. 

Type 

Watts 

Cost 

Selling 

Net 

to 

age  of 

Bill  at  10 

(1000 

Price 

Renew 

Lamp 
Cost 

Cents  per 
Kw.-hr. 

Hours' 
Life) 

10 

$0.13 

$0.18 

0 

$0. 13 

100 

13  0 

1.30 

30 

0.13 

0.18 

0 

0.13 

100 

4  0 

0  40 

c~ 

60 

0.13 

0.18 

0 

0.13 

100 

2.2 

0.22 

40-10 

0.40 

0  25 

0 

0  40 

100 

8.0 

0.80 

« 

(8-J2cp-) 

60-15 

0  40 

0.25 

0 

0.40 

100 

5.3 

0.53 

X 

(16-1 

cp.) 

energy.  Thus  practically  all  questions  in  regard  to 
whether  or  not  a  lamp  is  subject  to  renewal  are  elimi- 
nated, since  by  this  system  the  company  has  very  little 
chance  of  loss  in  renewing  almost  any  type  of  lamp  in 
almost  any  condition.  As  a  matter  of  fact,  if  it  were 
not  for  the  fact  that  we  desire  to  have  the  customer 
pay  for  the  first  installation  of  lamps  it  would  not  be 
essential  that  any  old  lamp  be  returned  at  all,  although 
it  would  still  be  desirable. 

With  the  coupon  system  we  find  that  we  are  also  able 
to  keep  a  very  much  better  check  on  our  entire  lamp 
situation.  Lamps  used  to  leak  out  in  one  way  or  an- 
other, or  perhaps  were  broken  by  careless  handling, 
and  they  were  all  simply  charged  to  lamp  renewals,  and 
in  that  way  covered  up.  With  the  present  system  no 
renewals  are  given  except  through  the  medium  of  the 
coupon,  and  the  total  of  these  cancelled  coupons  must 
always  check  with  the  lamp-renewal  accounts. 

In  addition  the  contribution  which  the  company 
makes  toward  the  renewal  cost  varies  directly  with  the 
life  of  the  lamp,  and  for  an  assumed  life  of  1000  hours 
is  equal  to  0.4  cent  per  kilowatt-hour  on  the  lamps  be- 
low 100  watts,  and  five-tenths  of  a  cent  per  kilowatt- 
hour  on  lamps  of  100  watts  or  larger.  As  stated,  this 
does  not  vary  with  the  type  of  lamp  or  its  cost  or  its 
selling  price.  This  is  a  considerable  advantage  where 
a  number  of  lamps  of  various  types,  finishes,  bulb 
shapes,  etc.,  are  handled,  all  involving  different  prices. 
It  will  be  noted,  also,  that  the  selling  price  of  the  lamps 
is  kept  at  a  point  which  represents  a  fair  profit  in  the 
smaller  sizes,  and  while  this  system  insures  to  the  cen- 
tral station  a  pretty  thorough  control  of  the  lamp  situa- 
tion, it  nevertheless  does  not  entirely  remove  the  elec- 
trical contractors  from  the  lamp  sales  business. 

In  practice  the  scheme  is  working  out  very  nicely,  the 
actual  transaction  at  the  cashier's  window  being  simple 
and  not  inconvenient.  The  customer  applies  at  the  lamp 
desk,  for  example,  for  ten  40-watt  lamps.  These  she 
receives,  and  for  these  she  is  charged  $2.50  less  10  per 
cent.  If  she  pays  cash  and  returns  old  lamps,  she  re- 
ceives coupons  worth  $1.60,  and  if  she  wishes  the  lamps 
charged  she  receives  the  same  coupons,  except  that  they 
are  punched.  If,  as  is  usually  the  case,  she  has  her 
electric  light  bill  with  her  for  payment,  she  immediately 
pays  10  per  cent  of  the  bill  with  coupons  and  retains  the 

TABLE  II— COST  OF  LAMP  RENEWALS— COUPON  SYSTEM 


•Estimated  average  consumption  during  life  of  lamp  as  follows:  8  to  j  cp,  50  kw  -hr.     16 
1o  1  cp,  75  kw.-hr. 
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B 
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15 

B 
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0.25 

0.06 

0.19 
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20 

B 
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0.25 

0.08 

0.17 

0  005 

3 

.25 

0  025 

25 

B 
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0.25 

0  10 

0.15 
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14 

10 

0  10 

40 

B 
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0.25 

0.16 
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0  085 

49 
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0  21 

60 

B 

0.235 

0.25 

0  24 

0.01 
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96 
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0.37 

„ 
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B 
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0  50 

0  50 

0  00 

0.42 
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4.2 

0  42 

-S 
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C 

0  650 

0  75 

0  50 

0.25 

0.40 

62 
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bO 
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B 

0  680 

0  75 
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0  00 

0  68 
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3 
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C 

1  30 

1  50 

1.00 
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H 
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1   10 
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(8-* 

0.40 

0.25 

0.16 

0  09 

0.31 

77 

6.2 

0  62 

>> 
K 

cp.) 
60-15 
(16-1 
cp.) 

0  40 

0  25 

0  24 

0.01 

0.39 

97 

5  2 

0  52 
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others  to  apply  against  future  payments,  The  caahiei 
will  not  honor  punched  coupons  until  the  lamps  for 
which  they  wrere  issued  have  been  paid  for. 

This  routine  mighl  al  Br  I  appear  to  Involve  ci 
erable  work,  bul  we  and  thai  it  la  not  a  very  serious 

matter  to  check   payment,  sinee  a  given  customer's  pur 
SB  Of  lamps  are  lew,  seldom  being  more  than  one  in 
OBe    month.      Furthermore,    t  he  eustonier    soon    heroines 
familiar  with  the  system  and  pays  cash   for  lamps.     The 


Imply  turns  in  all  the  coupons  to  the  treasurer 

as  SO  much  cash,  and  the\    are  then  charged  against  the 
lamp  renewal  account. 

We  are  thoroughly  satisfied  that  the  plan  is  a  good 
one.  bul  hope  that  the  readers  oi  the  ELECTRICAL  WORLD 
will  feel  at  Liberty  to  comment  on  it  or  to  criticise  it 
freely,  If  in  the  light  of  their  experience  it  seems  to 
Offer  on  the  one  hand  objections,  or  on  the  other  oppor- 
tunities lor  further  application. 


Properties  of  Reactor  with  Iron  Core  and  Air  Gap 

Derivation  of  Simple  Equations  for  Calculations  of  Reactor  Characteristics 

and  Data  for  Particular  Design 
By  Shiro  Sano 


IN  designing  a  realtor  for  purposes  of  general  experi- 
ments with  alternating  currents  it  is  frequently 
necessary,  in  order  to  reduce  the  weight  of  copper 
required,  to  use  an  iron  core.  By  providing  an  air-gap 
in  the  iron  circuit  the  reactance  of  such  a  reactor  can 
be  adjusted  to  any  desired  value  within  comparatively 
wide  limits.  In  this  case  the  exact  calculation  of  the 
reactance  of  the  coil  will  be  found  to  be  highly  difficult, 
owing  to  a  number  of  unknown  items  entering  into  the 
computation,  the  chief  of  them  being  difficulty  of  de- 
termining the  exact  path  of  the  magnetic  flux  and  its 
density  along  the  path.     In  particular  cases,  however, 


>    / 

' 

\ 

-r~i~ 

C 

F 

'v 

1 ; — 1 — 

TIG.    1 — GENERAL    DESIGN    OF    REACTOR    CONSIDERED.       FIG.    2 — 
DISTRIBUTION    OF   FLUX    BETWEEN    PLUNGER   AND   FRAME 

sufficiently  accurate  results  for  practical  purposes  may 
be  obtained  by  relatively  simple  assumptions. 

The  author  has  succeeded  in  deriving  a  set  of  rather 
simple  equations  for  the  calculation  of  the  reactance  of 
one  form  of  construction,  the  validity  of  which  equa- 
tions has  been  repeatedly  proved  by  actual  experiments. 
Fig.  1  shows  the  general  construction  of  the  reactor. 
C  is  a  coil  into  which  fits  a  movable  plunger  P.  F  is  a 
framework  of  sheet  iron,  which  serves  to  define  the  path 
of  the  magnetic  flux  and  also  to  reduce  the  reluctance. 
The  path  of  the  main  flux  is  shown  by  the  dotted  lines. 
Along  with  this  main  flux  there  will  also  be  a  leakage 
flux  between  the  plunger  and  the  framework.  The 
dotted  lines  in  Fig.  2  show  this  leakage  flux. 

Derivation  of  Equations 

The  total  counter-emf.  offered  by  the  reactance  coil 
may  be  considered  as  made  up  of  two  components,  the 
emf.  induced  by  the  alternation  of  main  flux  and  the 
emf.  due  to  the  alternation  of  the  leakage  flux.  The 
two  emfs.  will  be  in  phase  with  each  other,  and  hence 
the  total  counter-emf.  is  the  simple  arithmetical  sum  of 
the  two. 

Referring  to  Fig.  3,  the  leakage  flux  through  the  ele- 
mentary area  is  proportional  to  the  ampere  turns  link- 


ing the  dotted  lines  through  dx. 
are  x  .. 

-r-N> 


These  ampere  turns 
(1) 


where  N  is  the  total  turns  of  the  coil.  Hence,  the  leak- 
age flux  through  Cdx  from  both  sides  of  the  plunger, 
neglecting  the  reluctance  of  the  iron  frame,  is  propor- 
tional to 


2^-N^dx, 


(2) 


where  A;  is  a  kind  of  "dispersion  coefficient,"  to  take 


H 


.C" 


FIG.    3 — CONSTRUCTION   REFERRED   TO   IN    THE    CALCULATIONS 

care  of  the  spreading  of  the  section  of  the  flux  path  at  B. 
The  emf.  induced  by  the  alternation  of  this  elementary 
flux  will  be  proportional  to 

2kN2Cx2 . 


(«T*T*Mf*)- 


UB 


-dx. 


Accordingly,  the  total  induced  emf.  due  to  the  leakage 
of  flux  is  proportional  to 

2N*C     [L~Q     2     kCN* 
k^       *?dx  =  -.lnr(L-gy,         (4) 


where  g  is  the  length  of  the  air-gap  between  the  plunger 
and  the  frame. 

The  main  flux  at  the  gap  g  may  be  considered  to 
assume  the  distribution  shown  in  Fig.  2.  In  this  case 
the  main  flux  is  proportional  to 

^-+9    I*  14-- 


N> 


nduc< 


Hence  the  emf.  induced  by  the  alternation  of  this  flux 
is  proportional  to 

'A  +  P 


+  g 


)']f 

terns 

>} 


(6) 


Thus  the  grand  total  emf.  induced  in  the  coil  is  propor- 
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tional  to  the  sum  of  equations  (4)  and  (6),  that  is,  pro- 
portional to 


ISTCk 


=  2SPCfc  (#,  +  #«),  (7) 

where  Ki  and  Km  stand  for  the  items  in  the  brackets 
respectively. 

The  ratio  of  the  emf.  due  to  main  flux  to  the  total 
emf.  is  thus, 

Km 


where 


Kn 


Ki  +  K„ 
A  +  P 


(8) 


2g 


+  1  and 


2     (L  —  gy 


*I=T        BU     ' 

After  knowing  this   ratio,   the  calculation  of  exciting 
current  is  an  easy  matter. 

As  a  numerical  example,  consider  a  reactor  having  the 
following  dimensions,  the  air-gap  being  adjustable: 

N  =  195.  L  =  7%  in. 

B  =2  3/16  in.  P  =  2V2  in. 

A  =  6%  in.  C  =  2V2  in. 

Impressed  voltage  =  124  volts.    Frequency  =  50  cycles. 

The  value  of  k  can  be  determined  experimentally  and 
is  usually  about  1.15.  The  value  may  be  computed  un- 
der certain  assumptions,  but  it  seems  to  the  author  that 
the  increased  complication  does  not  warrant  a  slightly 
more  exact  result. 

Take  g  =  2  in.,  then 


Kr=-^-- 


2     (L  —  gY 


Km   = 


3         BL 

A  +  P 


=  1.07, 


and  therefore 


(^+')f- 


3.35, 


K„ 


Kl  -f-  Kr 


=  0.76. 


25 


h/ 

V/ 

A 

V 

l  It 

Air -Gap,  Inches 


2t 


FIG.   4 — COMPUTED  EXCITING  CURRENTS  FOR  VARIOUS  AIR  GAPS 
COMPARED    WITH    ACTUAL    VALUES 


Hence  the  voltage  available  for  the  main  flux  is 
124  X  0.76  =  94  volts. 
The  area  of  the  main  flux  path  is 

cl^-^L  +  g\k  =  19.3  sq.  in. 

The  same  value  of  k  is  here  used  as  above  (i.  e.,  115). 
For  N  =  195  and  frequency  =  50  cycles,  the  mean  flux 
density  in  the  air-gap  is 

94  X  108 


B  = 


=  11,200  lines  per  sq.  in. 


4.44  X  19-3  X  195  X  50 
Hence  the  ampere  turns  (effective  value)  are 
11,200  X  2  X  0.3132 


1.41 


=  5000, 


and  therefore 

Exciting  current  =  5000  -f- 195  =  25.6  amp. 
In  the  table  are  given  the  excitive  current  for  various 
air-gaps  calculated  by  the  method  above  described  and 
also  the  actual  observed  value  of  the  exciting  current. 

EXCITING  CURRENT  FOR  AIR-GAPS 


Amperes 

Air-Gap  g,  in  Inches 

Computed  Value 

Actual  Value 

0 

0 

4.2 

0.5 

8.2 

8.5 

1 

15.1 

13.3 

1.5 

20.8 

20.0 

2 

25.6 

25.2 

2.5 

29.8 

30.9 

3 

33.4 

37.2 

Fig.  4  shows  the  graphs  constructed  from  the  data  in 
the  table.  It  will  be  seen  from  the  figure  that  the 
formulas  are  fairly  accurate  at  least  within  and  near 
the  limits  given  by  the  two  intersections  of  the  "com- 
puted" and  "actual"  curves. 

Effect  of  Side  Clearance 

Ordinarily  the  clearance  between  the  plunger  and  the 
entrance  to  the  frame  can  be  made  sufficiently  small  so 
that  the  effect  of  this  air-gap  may  safely  be  neglected. 
However,  when  the  main  air-gap  is  small,  the  effect  will 
be  appreciable.  The  following  method  of  computing 
this  effect  will  be  found  useful  for  certain  cases  where 
accuracy  is  needed  for  small  values  of  g: 

The  total  flux  passing  through  the  air-gap  forming 
the  side  clearance  is  the  sum  of  the  leakage  flux  and 
the  main  flux.  The  former  is  integral  of  equation  (2)  ; 
that  is, 

>L  —  g 

N     kC 
2^'^-    I    xdx=-T-~(L  —  gy.  (9) 


N    kC_    f 


B 


Thus  the  total  flux  is,  adding  equation  (5)  to  the  above, 


NkC 


[*zF+(*¥-+')¥}     ™ 


Hence  the  ratio  of  total  flux  to  main  flux  is 


1  + 


(L  —  gy 


2g 


LB 


(ID 


A  +  P  +  2g 

In  this  way,  if  the  main  flux  is  found,  the  total  flux  can 
be  calculated  from  the  dimensions  of  the  structure,  and 
the  necessary  ampere  turns  are  accordingly  computed 
by  the  ordinary  method. 
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Heat  Distribution  Balance  for   Diesel 
Engines 

Fuel  and  Exhaust  Gas  Analyses  and  Jacket  Cooling  Water  Data 
for  Different  Engine  Loads 

By  R.  H.  Burdick 
engineering  Department,   Electric  Bond  A  Share  Company 

Tabulated  herewith  is  a  heat  distribution  balance  for 
three  500-hp.  Diesel-engine-driven  generator  sets  at 
Paris,  Tex.  The  figures  of  Table  I  are  based  on  accom- 
panying data  and  the  durations  of  tests,  fuel  consump- 
tions and  kilowatt-hour  outputs  presented  in  an  elabo- 
rate article  on  the  "Performance  of  Diesel-Engine 
Plants  in  Texas,"  which  appeared  in  the  March  11  issue 
of  the  Electrical  World.  Aside  from  the  mere  deter- 
mining of  the  general  characteristics  and  economies  to 
be  effected  by  the  operation  of  Diesel-engine  power 
plants,  these  tests  in  connection  with  those  previously 
published  have  a  secondary  use  of  serving  as  a  basic 
guide  for  future  design  of  major  and  auxiliary  equip- 
ment of  similar  installation. 

In  connection  with  the  heat  balance  it  may  be  pointed 
out  that  the  average  thermal  efficiency  at  full  and  three- 
quarters  load  was  about  29  per  cent,  and  at  half  and 
one-quarter  loads  about  25  per  cent  and  18.6  per  cent 
respectively.  The  heat  absorbed  by  cooling  water  repre- 
sented about  35  per  cent  of  the  energy  input  to  the  en- 
gines at  full  and  three-quarter  loads.  At  one-quarter 
load  the  heat  absorbed  by  the  cooling  water  was  about 
53  per  cent  of  the  energy  input. 

The  heat  loss  attributed  to  friction,  generator  losses, 
radiation  and  exhaust  gases  is  made  up  chiefly  of  that 
lost  through  exhaust  gases.  This  follows  since  gener- 
ator efficiency  averaged  92.6  per  cent  at  full  load  and 
83.9  per  cent  at  one-quarter  load,  and  the  engine  fric- 
tion was  relatively  small. 

The  character  of  the  fuel  on  which  the  engine  oper- 
ated during  the  tests  is  indicated  in  Table  II,  which  is 
compiled  from  analysis  made  by  a  disinterested  labora- 


tory. The  completeness  Of  combustion  under  different 
loads  is  indicated  by  Table  III.  Table  I  contains  data 
which  were  collected  to  determine  the  practical  minimum 
water  consumption  possible  and  to  serve  as  a  guide  in 
the  future  design  of  cooling  towers  or  cooling  ponds  for 
this  service. 

During  the  test  periods  the  three  engines  were  re- 
quired for  regular  service  almost  continuously,  so  that 
the  results  may  be  considered  characteristic  of  modern 


COOLING   TOWER   FOR   A   TEXAS   DIESEL   ENGINE    INSTALLATION 

Diesel-engine  performance.  It  may  be  pointed  out  fur- 
ther that  considerable  care  was  taken  to  obtain  repre- 
sentative data.  The  fuel  oil  was  pumped  from  under- 
ground tanks  to  barrels  located  on  sensitive  scales 
(where  it  was  accurately  weighed),  and  thence  to  the 
individual  engine  supply  tanks.  All  oil  measurements 
were  recorded  in  pounds  and  fractions  thereof.  Sam- 
ples were  taken  frequently  during  runs  for  the  deter- 
mination of  specific  gravity  and  analysis. 

The  average  barometer  reading  during  the  tests  was 
29.45  in.  (varying  between  29.35  and  29.52),  and  the 
average  humidity  was  49  per  cent  (varying  between  41 
and  58).  Different  degrees  of  pressure  were  tried  in 
the  first  stage  of  the  air  compressor,  units  Nos.  1,  2  and 


TABLE  I— TYPICAL  JACKET-COOLING  WATER  DATA  FOR  DIESEL  ENGINES  AT  PARIS,  TEX. 


Unit  No.  3 


Pounds  per  Minute 


Engine  pump  intake 

Air-compressor  discharge 

Inter-cooler  discharge 

After-cooler  discharge 

Exhaust-header  discharge 

Cylinder  No.  1:  Jacket 

Exhaust  valve 

Cylinder  No.  2:  Jacket 

Exhaust  valve 

Cylinder  No.  3:  Jacket 

Exhaust  valve 

Cylinder  No.  4:  Jacket 

Exhaust  valve 

Total:  Unit  No.  3 

Total:  Unit  No.  2 

Total:  Unit  No.  1 

•Except  for  air  compressors. 


Full 

3A 

48  ' 

'  33 

None  in 
31 

use 
33 

171 

139 

52 

11 

48 
8   » 

56 

11 


70 

n 


IS 

8 


48 
8 


528 
698.5 

647 


458 
488 
499 


141 
42 


43 

to 


352* 

482 

485 


36 
176 


32 
10 


36 
10 


34 

11 


49 

in 


Temperature  (Deg.  Fahr.) 


Full 


83 
110 


106 
120 


138 
102 


140 
106 


140 
90 


144 
106 


83 
110 


120 
118 


132 
100 


132 
104 


132 
104 


122 
104 


83 
101 


136 
102 


131 
96 


130 
98 


127 
96 


128 
98 


77 
104 


110 
100 


132 
92 


126 
94 


126 
92 


122 
96 


B.T.U.  Absorbed  per  Minute 


Full 


1,796 

713 

4,327 

2,860 
209 

3,192 
253 

3,135 
84 

4,270 
253 


891 

1,221 

4,865 

2,352 
136 

2,352 
168 

2,352 
168 

2,964 
189 


21,092  17,658 
23,115  I  16,921 
22,975      18,424 


2,689 


2,016 
117 


1,880 
135 


1,892 
130 


2,205 
135 


1,188 
4,048 


1,760 
150 


1,764 
170 


1,666 
165 


2,205 
190 


11,128*    14,494 

14,180 

13,255 
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TABLE  II— FUEL  OIL  ANALYSES  DURING   DIESEL-ENGINE  TEST* 


Specific  Gravity 
at  60  Deo.  Fahr. 


Units 


Quarter  load 

Half  load 

Three-quarters  load . 
Full  load 


0.8463 
0.8463 
0.8468 
0.8463 


0.8463 
0.8468 


0.8427 
0.8499 
0.8493 
0.8494 


Beadme   (Deg.)   at 
60  Deg.  Fahr. 


35.7 
35.7 
35.6 
35.7 


35.7 


35.7 
35.6 


35.1 
35.0 
35.3 
35.1 


19,545 
19,476 
19,516 
19 ,  532 


♦Checked  by  Fort  Worth  (Tex.)  Laboratories. 


B.T.U. 


19,623 


19,587 
19,562 


19,531 
19,696 
19 ,  560 
19 , 568 


995 


Sulphur 
(per  Cent) 


0.31 
0.23 
0.17 
0.24 


0  32 
0.24 


0  24 
0.22 
0.20 
0  27 


TABLE  III— ANALYSES  OF  EXHAUST  GAS  DURING  PARIS  (TEX.)   DIESEL-ENGINE  TESTS* 


Carbon   Dioxide 

(per  Cent) 

Oxygen 

(per  Cent) 

Carbon   Monoxide 
(per  Cent  ) 

Nitrogen,   Etc. 

(per  Cent) 

Temperature 
(Deg.   Fahr.) 

Units 

1               2 

3 

1 

2 

3 

1 

2              3 

1 

2 

3 

I 

1 

2              3 

3.5     j     4.3 
5.5          5.5 

5.8     |     7.2 

1 

3.2 
4.0 
5.6 

7.2 

15.9 
13.0 
13.4 

15.3 
13.5 
11.1 

17.0 
15.4 
13.2 
11.  1 

o.i 

0.1 
0.1 

0.3 
0.1          0.2 
0.2          0.2 
0.1          0.1 

79.5 
80.4 
81.0 
81.6 

430 

600 

,     690 

348 
440          470 
510          566 
680          680 

Half  load  .  . 

Three-quarters  load 

Full  load 

81.4 
80.7 

81.6 
81.6 

♦Cheeked  by   Fort  Worth   (Tex.)   Laboratories. 


3  being  operated  at  pressures  ranging  from  95  lb.  to 
120  lb.  per  square  inch  respectively  on  full  load  and 
corresponding  pressures  at  lower  loads.  Air  com- 
pressors and  circulating  water  pumps  were  driven  by 
their  respective  engines.  Each  engine  was  also  equipped 
with  two  starting  and  one  running  high-pressure  air 
bottle  operating  at  approximately  800  lb.  per  square 
inch. 

It  should  be  noted  that  the  engine  unit  numbers  of 
Table  III  of  the  March  11  issue  of  the  Electrical 
World,  which  gives  a  summary  of  tests  on  the  Paris 
(Tex.)  engines,  should  be  changed  to  read  No.  3,  No.  1 
and  No.  2,  instead  of  No.  1,  No.  2  and  No.  3,  to  corre- 
spond with  unit  numbering  of  the  tables  presented  here- 
with. 

As  mentioned  in  the  preceding  article  on  this  instal- 
lation, the  equipment  of  the  Paris    (Tex.)    station   in- 

TABLE  IV— PARIS  (TEXAS)  DIESEL-ENGINE  TESTS— DISTRIBUTION  OF  HEAT 


Unit  No.  1 


Unit  No.  2 


Unit  No.  3 


M.B.t.u. 


Full -load  test: 

Heat  converted  to  kw 
hr 

Heat  absorbed  by  cooling 
water 

Heat  lost  in  friction,  gen- 
erator losses,  by  radia- 
tion and  in  burnt  gases 

Heat  to  engine  as  fuel  oil . 

Three-quarters  load  test: 

Heat  converted  to  kw.- 
hr 

Heat  absorbed  by  cooling 
water 

Heat  lost  in  friction,  gen- 
erator losses,  by  radia- 
tion and  in  burnt  gases. 

Heat  to  engine  as  fuel  oil 

Half-load  test: 

Heat  converted  to  kw.- 
hr 

Heat  absorbed  by  cooling 
water 

Heat  lost  in  friction,  gen- 
erator losses,  by  radia- 
tion and  in  burnt  gases. 

Heat  to  engine  as  fuel  oil . 

Quarter-load  test: 

Heat  converted  to  kw.-hr. 

Heat  absorbed  by  cooling 
water 

Heat  lost  in  friction,  gen- 
erator losses,  by  radia- 
tion and  in  burnt  gases. 

Heat  to  engine  as  fuel  oil. 


3,812 
4,560 


4,773 
13,145 


2,725 
3,453 


3,219 
9,397 


1,415 
2,141 


2,102 
5,658 


918 


Per  Cent 

M.B.t.u. 

Per  Cent 

M.B.t.u. 

29 

3,477 

30 

4,443 

35 

4,114 

35 

4,830 

36 
100 

3,999 
11,590 

35 
100 

6,049 
15,322 

29 

3,082 

29 

3,080 

36 

3,739 

35 

3,726 

35 
100 

3,805 
10,626 

36 
100 

3,815 
10,621 

25 

1,516 

25 

1,947 

38 

2,354 

39 

* 

37 
100 

2,194 
6,064 

36 
100 

7,789 

18 

191 

20 

346 
1,028 

100 

956 

100 

550 

1,924 

39 
100 


36 
100 


29 
100 


eludes  three  500-hp.,  four-cylinder,  four-stroke-cycle, 
164-r.p.m.  Swedish-type  Diesel  engines  manufactured 
by  the  Mcintosh  &  Seymour  Corporation.  The  engines 
are  directly  connected  with  427-kva.,  60-cycle,  2300-volt, 
three-phase  General  Electric  generators. 


How  Generators  Used  on  Load  Test  of  Gasoline 

Tractors  Carry  Part  of  Plant 

Electrical  Load 

At  the  factory  of  the  Rumely  Company,  La  Porte, 
Ind.,  all  gasoline  tractors  manufactured  must  be  tested 
out  thoroughly  before  being  shipped.  During  these 
tests  the  machines  are  operated  under  load  for  a  con- 
siderable period  of  time,  with  the  result  that  a  large 
amount  of  energy  must  be  dissipated.  To  utilize  this 
waste  energy  the  company  has  installed  in  the  test  room 
a  number  of  direct-current  generators  mounted  on  a 
platform,  as  shown  in  the  accompanying  illustration, 
and  belted  to  the  machines  under  test.  The  tractors  are 
first  run  with  no  load  for  at  least  two  hours.  A  light 
load  is  then  placed  on  the  generator  and  the  unit  run 
for  another  two-hour  period.  After  this  the  tractor  is 
heavily  loaded  by  means  of  the  generator  and  run  until 
the  foreman  is  satisfied  that  it  is  properly  doing  the 
work  required. 

The  small  generators  are  all  connected  in  parallel  with 


1 

*Not  complete. 


TEST  ROOM   OF  TRACTOR   MANUFACTURER   SHOWING   GENERATORS 

USED  FOR  LOAD  TEST  AND  OPERATED  IN  PARALLEL 

WITH     MAIN     GENERATORS 
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the  large  generating  units  in  the  main  power  house, 
and  (he  BWltchboard   in  the  power  house  and   the  one   in 

the  test  room  are  connected  together  through  an  equal* 
.    busbar.     Thus  all  energy  which  la  generated  a 

the  result   n\'  the  test    load  placed  on   the  tractors   is  Utll 
ized    and    assists    the    main    engines    ami    generators    in 

supplying  energy  to  the  entire  plant.  With  the  large 
number  of  tractors  continuously  passing  through  the 
tost  shed  the  energy  thus  generated  forms  a  significant 

part   of  the  total  current    used.      Compared  with  the  use 

of  a  dynamic  brake  as  a  load,  the  scheme  also  reduces 

the  cost  of  Conducting  the  load  tests  on  the  tractoi- 
chargeable  to  the  test  department. 


Value  of   Increased    Mill  Production  Due   to 
Motor  Drives 

Recent  investigations  conducted  in  a  New  England 
worsted  mill  to  determine  the  actual  extent  of  possible 
benefits  by  the  substitution  of  electric  motors  for  exist- 
ing mechanical  drive,  have  shown  that  the  increase  in 
production  would  earn  $5,040  per  year  for  the  manu- 
facturer. This  figure  was  determined  on  the  basis  of 
clearing  5  per  cent  of  the  selling  price  on  the  added 
yardage  possible  through  electrification.  The  mill  con- 
tains forty-eight  looms  which  are  run  at  a  load  factor  of 
62  per  cent  and  a  speed  which  varies  over  11  per  cent, 
due  to  the  irregularities  of  mechanical  driving.  The 
looms  operate  at  an  average  of  105  picks  per  minute, 
there  being  fifty-four  picks  per  inch.  On  a  fifty-nine- 
hour  week  this  yields  119  yd.  of  cloth  per  loom. 

Tests  show  that  with  the  installation  of  group-motor 
drive  an  average  of  112  picks  per  minute  can  be  ob- 
tained, with  a  load  factor  of  72  per  cent.  The  resulting 
output  would  then  be  147  yd.  per  loom  per  week,  or  a 
gain  of  28  yd.  per  loom.  The  selling  price  of  the  cloth 
is  $1.50  per  yard,  so  that  the  total  value  of  the  increased 
product  is  $2,016  per  week  for  the  forty-eight  looms  for 
a  fifty-week  year,  and  taking  5  per  cent  of  the  selling 
price  as  the  profit,  this  equals  $5,040.  The  cost  of 
making  the  change,  which  involves  the  purchase  of  six 
motors  aggregating  46  hp.  connected  load,  was  esti- 
mated at  $1,100.  On  this  basis  the  electric  drive  would 
pay  for  itself  in  less  than  three  months. 


Strength    of    Welded    Joints    and    Cost    of 

Making  Them 

In  building  a  6-in.  standard-weight  steel-pipe  steam- 
supply  line  between  one  of  its  generating  stations  and 
a  large  consumer,  the  Rochester  (N.  Y.)  Railway  & 
Light  Company  found  it  advisable  to  weld  the  joints 
with  an  oxy-acetylene  flame.  Thirty-six  welds  and  three 
cuts  were  made  to  obtain  the  proper  lengths.  The  cost 
of  welding  and  cutting  was  about  $3.86  per  weld  or  cut, 
including  labor  and  material.  Although  the  first  few 
welds  were  tested  for  mechanical  strength,  this  was  dis- 
continued because  it  was  considered  that  the  rough 
handling  to  which  the  pipes  were  subjected  after  weld- 
ing was  sufficient  to  develop  faults.  It  may  be  pointed 
out  in  this  connection  that  sections  made  up  of  20-ft. 
lengths  welded  together  were  dragged  to  their  approxi- 
mate position  by  placing  one  end  on  a  truck  and  the 
other  end  on  a  pole  "dinky."  Eighty-five  feet  of  welded 
pipe  was  suspended  between  supports  in  one  case.  A 
10-deg.  bend  was  also  made  in  one  welded  section  while 
cold  without  rupture,  despite  the  fact  that  the  weld  was 
at  the  point  of  greatest  stress.  This  experience  seems 
to  indicate  that  welded  joints  are  fully  as  strong  as  the 
pipe  itself.  The  pipes  were  equipped  with  extra  heavy 
Van  Stone  flanges. 


Transformer  Connection  to  Balance   Load    of 
Two  Banks 
i:v  H.  H.  Cox 

in  the  operation  of  two  transformer  hanks  consist- 
ing Of  units  of  dillerent  make  hut  of  identical  ratings, 
it  was  found  that  one  hank  took  ahout  10  per  cent  more 
load  than  the  other  at  full  load.  This  operating  condi- 
tion while  not  serious  was  undesirahle,  and  efforts  were 
made  to  recti  I. \    it   if  possible.     A  transformer  engineer 
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Bank  Taking  Most  Load-as  Reconnected 

WINDINGS    OF    TRANSFORMERS    AS    RECONNECTED   TO    MAKE 
BANKS  DIVIDE  LOAD  EQUALLY 

of  one  of  the  manufacturers  was  called  upon  for  a  sug- 
gestion. Since  his  company's  transformers  took  the 
most  load,  he  suggested  external  reactance  coils  in 
series  with  the  transformers.  When  the  cost  of  these 
coils  was  considered  it  was  at  once  found  that  the  bene- 
fits to  be  derived  would  not  justify  the  expense.  This 
cost  was  necessarily  quite  high  on  account  of  the  voltage 
of  the  transformers.  The  secondaries  at  that  time  were 
operating  at  60  kv.    The  rating  per  bank  was  13,500  kva. 

Some  months  later  the  writer  had  occasion  to  change 
the  secondary  connections  of  these  transformers  from 
60  kv.  to  66  kv.,  and  the  primary  from  135  kv.  to  150 
kv.  In  so  doing  he  decided  to  try  to  balance  the  load 
on  the  two  banks  by  means  of  the  coil  group  connec- 
tions. Each  secondary  is  made  up  of  four  entirely 
separate  groups  of  coils  of  18,000  volts  each,  with  a  tap 
at  15,000  volts.  For  60  kv.  all  groups  were  connected 
in  series,  but  all  on  the  15,000-volt  tap.  For  66  kv. 
two  groups  were  connected  on  the  15,000-volt  tap  and 
two  groups  on  the  full  18,000-volt  winding,  thus  giving 
the  total  of  66  kv. 

These  groups  were  quite  widely  separated  on  account 
of  the  large  amount  of  insulation  necessary  for  the  150 
kv.  primary.  In  the  bank  that  took  the  most  load  the 
two  end  groups  were  connected  on  the  full  winding  and 
the  two  center  groups  on  the  15,000-volt  tap.  In  the 
bank  taking  the  least  load  the  two  end  groups  were  con- 
nected on  the  tap  and  the  two  center  groups  on  the  full 
winding. 

The  result  was  very  satisfactory,  the  load  unbalance 
being  reduced  from  10  per  cent  to  3  per  cent,  which  is 
hardly  noticed.  The  explanation  of  the  original  condi- 
tion is  that  there  is  less  magnetic  leakage  in  the  center 
than  on  the  ends,  hence  the  full  groups  in  the  center 
get  the  benefit  of  more  magnetic  flux  than  those  on  the 
ends.  There  could  be  no  appreciable  difference  in  the 
voltage  of  the  groups,  as  they  must  all  work  in  parallel 
on  18,000-volt  service. 
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An  Arc  Circuit  Construction  Designed  with 
Safe  Clearances 
A  practice  in  installing  arc-lamp  circuits  in  the 
southern  suburbs  of  Chicago  has  been  followed  which 
is  different  from  that  generally  employed.  The  con- 
ductors which  supply  the  lamps  from  the  series  circuit 
are  carried  over  the  end  of  the  telephone  cross-arm  in- 
stead of  being  taken  down  the  side  of  the  pole.  This 
practice  makes  it  possible  to  secure  proper  illumination, 
when  it  is  necessary  to  hang  the  lamps  at  a  certain 
fixed  height  above  the  street,  and  they  hang  below  the 


A    METHOD    OF    SUPPORTING    ARC    LAMP    AND    ITS    FEEDER 

telephone  arm.  Also  with  the  lamps  in  this  position  it 
is  possible  to  secure  safe  clearance,  both  between  the 
telephone  and  arc  circuits  and  between  arc  circuits  and 
linemen  when  they  are  working  on  the  poles.  The  clear- 
ance afforded  by  this  construction  is  about  2  ft. 

In  carrying  out  this  type  of  construction  the  series 
arc  circuit  is  opened  near  the  cross-arm  at  an  insulator, 
and  a  two-conductor  rubber-covered  lamp  feeder  is 
dropped  from  the  end  pin  of  the  electric  service  com- 
pany's cross-arm  to  the  lamp.  At  the  point  where  it 
passes  the  telephone  company's  cross-arm  it  is  tied  to 
an  insulator  on  a  one-point  bracket  fastened  to  the 
under  side  of  the  telephone  arm.  The  lamp  itself  is  in- 
sulated from  the  iron  bracket  on  which  it  hangs  and 
another  insulator  is  used  to  prevent  the  bracket  from 
becoming  energized  from  the  wires  of  the  loop.  The 
lamps  are  trimmed  without  being  lowered. 


Cost   of   Operating   City   Lighting   Plant  in 

Detroit 

The  energy  for  the  municipal  lighting  system  in  the 
city  of  Detroit  is  generated  at  a  steam  station  which 
contains  one  5000-kw.  and  two  2000-kw.,  60-cycle,  2300- 
volt,  two-phase  Westinghouse  turbo-generators  with 
steam-driven  auxiliaries.  A  triple  expansion  800-hp. 
Williams  steam  engine  also  operates  a  600-kw.,  two- 
phase,  2300-volt  Stanley  alternator.  The  boiler  plant 
contains  four  300-hp.  double-deck  tubular  boilers  with 
Hawley  down-draft  furnaces,  one  300-hp.  Wickes  ver- 
tical water-tube  boiler  with  Detroit  stoker,  three  400- 
hp.  Wickes  vertical  water-tube  boilers  with  Taylor 
stokers  and  Foster  superheaters,  and  two  Sterling 
water-tube  boilers  with  Taylor  stokers.  The  coal  used 
is  Meadowbrook  lump  at  $2.50  per  ton,  and  nut,  pea  and 
slack  at  $2.25  per  ton. 


Table   I — Cost   of    Operating    Plant   for   Year   Ended   June 

30.   1915 

Cost  per 
Maintenance :  Total       Kw-hr-cent 

Buildings,  track,  dock,  etc $2,397.82 

Steam    plant    7,541.22 

Electric    plant     3,860.33 

Miscellaneous  tools  and  machinery 4,131.05 

Conduits    1,196.30 

Towers   and   lamp  posts    1,787.06 

Arc  lamps  and  switches 6,868.32 

Lines   and   cables    29,138.08 

156,920.18  0.00329 

Executive : 

Salary  secretary  and  city  electrician $8,000.00 

Printing  and  stationery    848.88 

Store    room    4,395.73 

Office  expense    8,695.28 

Superintendence    and    drafting 6,881.33 

$28,821.22  0.00166 
Station  : 

Oils    $481.28  0.00008 

Waste    30.97  0.00000 

Coal    64,375.32  0.00372 

Miscellaneous   supplies    1,433.08  0.00008 

Wages 38,523.88  0.00222 

$104,844.53  0.00605 

Lighting  : 

Trimming  and  patrolling $19,063.10 

Electrodes 8,618.15 

Rectifier   tubes    1,721.00 

Incandescent  lamp  renewals 4,801.61 

Incandescent  lighting  expense    1,225.72 

Globes    2,471.47 

Miscellaneous   supplies    49.75 

Belle    Isle   Park    933.85 

Palmer  Park    79.20 

$38,963.85  0.00225 

Shop  supplies    $40.65 

Surgeon   and    hospital 2,130.10 

Relief   fund    4,115.61 

Total   operating  cost $235,836.14  0.01361 

Total  kilowatt-hour  output  at  switchboard,   17,327,785 

The  city's  lighting  system  load  consists  of  8193 
4-amp.  and  6.6-amp.  series  arc  lamps  for  street  lighting, 
and  1210  kw.  of  carbon  incandescent  lamps,  4350  kw. 
of  tungsten  incandescent  lamps  and  1840  hp.  in  small 
motors  and  fans  in  public  buildings.  To  the  main 
station  2554  arc  lamps  are  connected,  with  the  re- 
mainder connected  to  the  distribution  circuits  from  five 
substations.  The  total  operating  expenses  for  the  sys- 
tem, according  to  the  twentieth  annual  report  of  the 
Public  Lighting  Commission,  just  published,  is  given 
in  the  accompanying  table.  The  kilowatt-hour  load 
represented  by  the  arc  and  incandescent  lamps,  the 
total  lamp-hours  scheduled,  the  station  operating  costs 
and  the  coal  burned  per  kilowatt-hour  for  the  twelve 
months  covered  by  the  report,  are  shown  in  the  accom- 
panying curves. 
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MARKETING   ELECTRICITY 

I   De pa  ft  in  c n  t  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Reclaiming  a   Business   District   with 
Electric   Signs 

How  Retail   Trade  Has  Been   Drawn  Back   to  the   North  Side  of 

K.msas  City,  Mo.,  by  the  Aid  of  Illuminated   Legends  and 

the  "  Bright   Lights  "  of  the  Merchants'  Displays 

The  North  Side  of  Kansas  City,  Mo.,  where  fifty  years 
ago  the  city  was  established,  is  now  coming  back  into 
its  own.  .  In  the  war  days,  "Kansas  City"  was  on  the 
water  front  of  the  Missouri  River.  As  recently  as 
twenty-five  years  ago  the  chief  retail  section  of  the 
town  was  north  of  Ninth  Street,  and  ten  years  ago  it 
was  north  of  Twelfth,  but  latterly,  the  tendency  of  busi- 
ness has  been  to  move  farther  and  farther  south.  The 
North  End,  once  a  boast,  became  a  reproach  about  the 
beginning  of  the  present  century,  and  for  several  years 
it  looked  as  if  there  might  never  again  be  good  business 
north  of  Ninth  Street. 

A  few  months  ago,  however,  a  well-known  Kansas 
City  merchant,  one  of  two  brothers  who  had  built  a  great 
retail  trade  with  a  department  store  in  the  downtown 
section,  established  a  new  department  store  between 
Seventh  and  Eighth  Streets,  the  store  extending  through 
the  block,  with  fronts  on  Main  and  Delaware  Streets. 
Since  then  other  first-class  retail  establishments  have 
located  there,  and  the  district  is  looking  up. 

The  Eight  Street  viaduct  of  the  street  railway  spans 
Main  Street  and  Delaware  at  Eighth  Street,  and  has 


DRY  000DS 


Delaware  S\ 


THE    DEPARTMENT    STORE'S    "LANDMARK"    SIGN 

This  department-store  sign,  visible  for  blocks  down  the  street, 
attracts  attention  to  the  bright  lights  of  the  newly  reclaimed  shop- 
ping district  beyond  it 


A  STREET  SIGN   THAT  CAN   BE  READ  A   MILE  AWAY 

This  railroad  viaduct,  which  bounded  the  older  shopping  district, 
now  serves  as  the  support  for  the  big  electric  sign  that  draws 
trade  to  the  region  which  the  structure  formerly  cut  off  from 
business   activity 

seemed  to  mark  a  sort  of  dividing  line  for  the  better 
class  of  trade  on  these  streets.  People  looking  north- 
ward from  the  present  retail  section  saw  this  viaduct 
staring  them  in  the  face — it  blocked  the  view  as  well  as 
the  imagination. 

One  of  the  first  things  the  new  department-store 
owners  did,  therefore,  was  to  erect  a  great  electric 
sign  on  the  side  of  this  viaduct,  facing  the  south  part 
of  the  business  district,  and  visible  throughout  the 
length  of  Main  Street  north  of  Twelfth.  This  sign, 
which  is  pictured  on  this  page,  measures  35  ft.  by  35 
ft.,  and  is  surrounded  by  an  illuminated  border  which 
contains  360  5-watt  lamps.  When  the  sign  is  in  opera- 
tion, with  its  legend  being  flashed  on  and  off  alternately, 
no  observer  can  face  north  on  Main  Street  downtown, 
north  of  Eighth,  without  having  his  eye  assailed  by  this 
sign.  The  display  has  drawn  attention  to  the  North 
End  most  favorably,  for  people  also  see  that  there  are 
many  lights  north  of  the  viaduct,  and  as  a  result  the 
general  public  is  again  fixing  this  district  in  its  mind 
as  part  of  the  retail  section. 

While  North  Main  Street  has  always  been  a  busy 
retail  thoroughfare,  and  probably  always  will  be,  the 
class  of  business  thereon  has  been  deteriorating,  the 
bulk  of  stores  being  saloons,  second-hand  stores  and 
similar  establishments.  Delaware  Street,  one  block 
west,  which  comes  to  a  junction  with  Main  Street  in  its 
southward  way  and  there  ceases  to  be,  has  long  since 
ceased  to  be  a  retail  street  at  all — indeed,  it  already  has 
many  large  vacant  buildings.  In  part  it  has  been  turned 
over  to  wholesalers  and  small  manufacturers,  and  as  a 
business  street  it  has  been  going  to  ruin.  Property 
owners  on  this  street  as  well  as  in  other  parts  of  the 
North  End  have  for  years  vainly  striven  to  devise  a 
means  of  bringing  the  street  to  life.  But  when  Mr. 
Jones  opened  his  store,  with  a  frontage  on  Delaware 
Street,  they  took  heart.     Getting  together,  they  bought 
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an  electric  sign  to  place  on  the  Delaware  section  of  the 
Eighth  Street  viaduct.  This  sign,  as  shown  herewith, 
has  initials  8  ft.  high,  and  the  other  letters  measure  5  ft. 
in  height.  The  sign  has  150  10-watt  lamps.  The  effect 
of  the  display  has  been  to  make  people  think  of  Delaware 
Street,  as  a  real  part  of  the  modern  Kansas  City. 

And  so  these  electric  signs  are  pointing  the  way  to 
the  returning  tide  of  business  in  this  section.  They 
suggest,  moreover,  a  means  available  almost  anywhere 
for  the  reclamation  of  business  property  that  has  been 
"slipping,"  or  the  enhancement  of  new  business  sections 
to  even  greater  trade  and  prosperity. 


An  Annunciator  to  Serve  Customers  Waiting 
for  Duplicate  Bills 

The  Cleveland  Electric  Illuminating  Company  has  just 
installed  an  electric  annunciator  in  its  large  general 
salesroom  and  cashiers'  office  on  the  street  floor  of  its 
building.  This  annunciator  gives  prompt  service  to 
customers  who  are  waiting  for  duplicate  bills  to  be  made 
out,  or  those  who  have  called  to  make  other  inquiries 
regarding  their  accounts. 

In  a  prominent  place  on  the  office  wall  has  been 
mounted  a  large  cabinet  indicator  containing  numbers 
from  1  to  20.  When  a  customer  calls  to  make  payment 
on  his  account,  but  has  neglected  to  bring  with  him  the 
statement  previously  mailed  out  by  the  office,  he  is 
asked  to  wait  while  the  accounting  department  makes 
out  a  duplicate.  A  number  is  assigned  him  and  he  is 
requested  to  make  himself  comfortable  in  the  office 
lobby  until  this  number  appears  on  the  annunciator  box, 
indicating  that  the  duplicate  statement  is  ready  for  him. 
A  pneumatic  tube  leads  from  the  office  desk  to  the  ac- 
counting division,  and  through  this  the  request  for  the 
duplicate  is  transmitted  and  the  desired  statement 
quickly  returned. 

On  the  counter  at  convenient  points  are  placed  three 
indicator  switchboxes,  wired  in  multiple.     Each  counter 


RED 

NUMBERS 

READY 


12  3  4 
5  6  7  8 
9  10  II  12 
13  14  15  16 

17  18  19  20 


box  contains  twenty  small  switches  corresponding  to  the 
numbers  on  the  annunciator,  and  each  switch  is  provided 
with  a  red  and  a  white  lamp.  When  a  wire  is  not  in  use 
the  corresponding  white  lamp  shows  at  each  switch,  but 
when  the  line  is  "busy"  the  red  light  appears,  so  that 
the  clerks  may  know  which  numbers  are  already  in  use. 

Call  Signal  Operated  from  Accounting  Room 

A  small  indicator  in  the  accounting  department,  con- 
nected with  the  apparatus  below,  is  numbered  the  same 
as  the  large  one  in  the  salesroom,  and  when  a  switch  is 
thrown  the  number  there  appears  red.  When  the  bill 
is  ready  to  send  down,  the  clerk  pushes  a  button,  which 
causes  the  proper  number  on  the  indicator  below  to  show 
red.  At  the  same  time  the  buzzer  operates,  calling  the 
attention  of  customers  to  the  fact  that  a  figure  is 
lighted.  The  customer  whose  number  has  appeared  then 
walks  to  the  counter  and  receives  his  bill  or  information 
without  having  his  name  called  out,  as  was  formerly 
necessary.  Because  of  many  difficult  foreign  names  en- 
countered in  Cleveland,  it  was  often  impossible  to  call 
them  correctly.  The  annunciator,  of  course,  avoids  all 
such  embarrassment. 

The  time  is  stamped  on  the  request  blank  when  this 
is  sent  to  the  accounting  department  and  again  when  it 
is  handed  to  the  bookkeeper.  In  order  to  insure  accu- 
racy, the  forms  are  also  filled  out  in  duplicate,  so  that 
there  may  be  a  check  at  every  point.  It  is  thus  always 
possible  to  tell  just  how  much  time  has  been  required 
in  making  out  a  bill  or  in  answering  an  inquiry,  and  to 
learn  whether  the  service  has  been  prompt  or  not.  In 
this  way  the  Cleveland  company  is  following  its  own 
slogan  of  "Service." 


A    NUMBER    LIGHTED    RED    SUMMONS    THE    WAITING    CUSTOMER 
WHEN     HIS    DUPLICATE    BILL    IS    READY 


The  Electric-Range  Selling  Price  Should 
Include  Cost  of  Installation 

The  desirability  of  including  in  the  selling  price  of 
the  electric  range  an  allowance  for  the  cost  of  installing 
the  equipment  in  the  purchaser's  kitchen  free  of  further 
expense  to  him,  was  emphasized  by  P.  L.  Miles  in  a  talk 
on  electric-cooking  campaign  methods  before  the  Indiana 
central  station  commercial  men's  conference  last  week. 

"The  installation  charge — that  is,  the  cost  of  running 
the  wires  from  the  meter  to  the  range — at  first  seemed 
to  be  quite  a  bugaboo  to  the  selling  of  ranges,"  said 
Mr.  Miles.  "Many  central  stations  made  an  installation 
charge  of  $5  to  $10 — or  the  actual  cost  of  the  work,  based 
on  time  plus  material.  This,  however,  really  necessitated 
the  salesman  making  two  sales  instead  of  one.  For  it 
was  discouraging  for  the  salesman,  after  getting  the 
prospect  up  to  the  closing  point — and  it  probably  had 
been  up-hill  work — to  have  to  say — 'Now,  Mrs.  Williams, 
there  is  a  charge  of  $10  for  running  the  inside  wires  to 
connect  your  range.'  Mrs.  Williams  may  have  had  to 
strain  a  point  to  meet  the  cost  of  the  range  itself,  and 
this  additional  burden  often  proved  too  much. 

"This  whole  question  of  the  installation  charge,"  con- 
tinued Mr.  Miles,  "should  be  one  of  commercial  expe- 
diency, rather  than  of  equity.  That  the  customer  should 
pay  for  this  inside  wiring — which  after  installation  be- 
comes his  property — admits  of  no  argument;  But  the 
average  housewife's  answer  will  invariably  be— T  don't 
see  why  I  should  pay  for  the  range  and  then  have  to 
pay  to  have  it  installed.'  It  appears  then,"  said  the 
speaker  in  conclusion,  "that  the  best  course  to  pursue  is 
to  include  the  cost  of  installation  in  that  of  the  range, 
the  total  to  constitute  the  list  price.  In  this  manner, 
only  one  sale  is  necessary,  and  the  price  quoted  covers 
the  cost  of  the  stove,  delivered,  installed,  and  ready  to- 
snap  on  the  current." 
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lu""i     M"    POST  CARDS,   IN   COLORS,    MAILED! .USE-WIRING   "l'KOSPECTS"  BY  THE  LOUISVILLE  COMPANY 


A  "High  Spot"  in  a  Continuous  House- 
Wiring  Campaign 

How  the  Louisville  (Ky.)  Gas  &  Electric  Company  is  Stimulating 

Interest  in  Electric  Service  Among  Owners  and 

Tenants  of  Already-Built  Houses 

The  firm  belief  of  H.  M.  Byllesby  &  Company  of  Chi- 
cago  in  consistent  and  persistent  advertising  is  exempli- 
fied in  a  campaign  which  is  being  conducted  at  one  of  its 
properties,  the  Louisville  (Ky.)  Gas  &  Electric  Company. 
Throughout  the  last  few  years  a  continuous  and  deter- 
mined effort  has  been  made  at  Louisville  to  introduce 
electric  service  into  already-built  houses.  Newspaper 
advertising  and  some  direct-by-mail  advertising  has 
been  used  to  draw  inquiries  which  could  be  followed 
up  by  salesmen.  The  3000  old  houses  wired  last  year 
stand  as  silent  evidence  of  the  results  produced. 

Still  there  remain,  however,  about  8000  or  9000  resi- 
dences which  are  taking  gas  service  from  the  Louisville 
company  but  which  do  not  use  electric  light.  These 
unwired  residences  are  on  the  company's  existing  elec- 
tric service  lines  and  could  be  connected  with  but  com- 
paratively slight  expense  if  the  owners  could  only  be 
made  to  want  electric  service.  The  fact  that  gas  is  al- 
ready being  used  proves  that  electricity  is  not  beyond 
the  financial  means  of  the  occupants.  They  are  real 
"prospects."  Then,  too,  the  company  has  a  "live  pros- 
pect" file  of  perhaps  600  names,  made  up  from  the 
reports  of  salesmen  who  as  yet  have  not  secured  the 
business  they  have  sighted. 

Cards  and  Letters  Both  Considered — Cards  Chosen 

This,  then,  in  a  nutshell,  was  the  new-business  prob- 
lem as  it  existed  prior  to  the  card  campaign.  The  list 
of  excellent  prospects  was  already  available  and  it  was 
merely  a  question  of  how  best  to  reach  them, 

Robert  Montgomery,  commercial  manager  of  the 
Louisville  company,  after  the  advisability  of  using  let- 
ters under  2-cent  stamps  had  been  carefully  considered, 
suggested  that  a  series  of  six  1-cent  postcards  might 
be  effectively  used  at  monthly  intervals.  The  sugges- 
tion was  thought  appropriate,  and  after  some  consider- 
ation had  been  given  to  it,  a  decision  to  use  attractive 
and  interesting  postcards  was  reached.  The  time  in- 
terval between  mailing  dates  was  fixed,  however,  at  two 
weeks  instead  of  four. 

Accordingly,  copy  for  the  cards  and  instructions  for 
the  artist  were  written  by  the  publicity  department  of 
H.  M.  Byllesby  &  Company.  Both  the  copy  and  the 
instructions  were  sent  to  the  artist  so  that  he  might 
more  fully  grasp  the  idea  to  be  conveyed  by  each  card 
and  by  the  series  as  a  whole.  With  the  copy  and  art 
work  finished  in  Chicago  and  the  final  printing  done  in 
Louisville  the  cards  were  made  ready  for  mailing. 


The  "snappy"  conversational  copy  and  its  background 
of  appealing  two-color  art  work  have  been  designed 
solely  to  interest  people  and  to  stimulate  a  desire  for 
electric  service.  No  attempt  has  been  made  to  explain 
the  company's  low-priced  wiring  propositions.  That 
work  is  left  to  the  coincident  daily  newspaper  advertis- 
ing and  to  the  company's  salesmen. 

The  newspaper  advertisements  carry  two  special  in- 
ducements— a  panel-board  installation  for  $2.99  and 
complete  wiring  for  a  four-room  home  for  $20.40.  It  is 
expected  that  the  profitable  experience  of  the  past  will 
be  repeated  in  connection  with  the  liberal  panel-board 
offer.  That  is  to  say,  many  will  inquire  for  the  panel- 
board  installation,  but  all  except  a  few  will  be  induced 
by  the  company's  efficient  salesmen  to  buy  complete 
wiring. 

This  high  spot  of  the  company's  continuous  house- 
wiring  campaign  is  just  now  well  under  way.  What 
tangible  results  it  will  produce  remains  to  be  seen. 
What  it  cost,  however,  can  be  told  now.  The  expense 
has  been  exactly  1%  cents  per  card.  In  other  words, 
the  company  is  spending  only  10.62  cents  on  each  pros- 
pective customer. 

These  figures  are  based  on  the  fact  that  48,000  cards 
will  be  mailed  in  the  twelve  weeks  campaign.  The 
artist's  work  cost  $90.  The  making  of  the  plates  cost 
$63.15.  The  printing  amounted  to  $218.50  and  the  mail- 
ing at  1  cent  per  card  cost  $480.  The  total  cost  of  the 
48,000  cards  delivered  was,  therefore,  $851.65  exclusive 
of  a  small  item  for  labor  for  operating  an  addresso- 
graph.  On  the  whole  the  effort  is  considered  an  in- 
expensive one. 


Profitable  Echoes  of  a  Traveling-Truck 
Demonstration  Tour 

During  the  months  of  last  summer  the  Washington 
Water  Power  Company  twice  sent  an  appliance-laden 
automobile  truck  over  its  system  in  the  vicinity  of 
Spokane  to  demonstrate  electric  ranges  and  appliances 
to  the  public.  An  account  of  this  unique  campaign  plan 
appeared  on  page  28  of  the  Electrical  World  of  July 
3,  1915,  together  with  pictures  of  the  equipment. 

The  results  from  the  season's  work,  however,  still 
continue  to  appear,  and  it  is  of  particular  interest  to 
note  that  the  sales  manager  of  the  company,  M.  C. 
Osborn,  attributes  25  per  cent  of  the  new  business 
acquired  by  the  company  since  the  campaign  to  "pros- 
pects" which  the  truck  demonstrations  developed. 

The  cost  of  the  two  expeditions,  each  of  which  covered 
the  thirty-four  towns  served  by  the  company,  totaled 
about  $3,700.  Of  this  sum  about  $1,000  came  back  in 
net  profits  on  appliance  sales  actually  made  during  the 
trips.    These  sales  added  200  kw.  to  the  company's  regu- 
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lar   load,   and  contributed   $600   per   year   in   revenue. 

•By  far  the  greatest  benefits,  however,  come  from  the 
interest  drawn  to  the  electric  range.  During  the  winter 
months  that  have  elapsed  since  the  demonstration,  ten 
ranges  have  been  sold  to  customers  whose  inquiries 
are  known  to  have  come  in  as  a  result  of  the  travels 
of  the  motor  truck. 

The  photograph  showing  a  crowd  standing  about  this 
demonstration  truck,  reproduced  on  page  925  of  last 
week's  issue,  was  taken  at  10  o'clock  at  night  in  a 
town  whose  population  was  only  1200,  and  indi- 
cates how  much  interest  was  shown  in  the  demonstra- 
tions. Usually  two  demonstrations  were  given  daily, 
and  each  "show"  was  witnessed  by  as  many  people  as 
could  crowd  up  to  within  hearing  distance. 


Filing  Case  Arrangement  Saves  Stooping 

In  the  application  bureau,  of  the  Commonwealth  Edi- 
son Company  at  Chicago  all  dead  cards  carrying  data 
on  former  customers'  installations  are  filed  in  the  lower 
row   of  drawers.     These  cards  are  the  ones  to  which 

Top* 


Upper  VrGwers  for  Live  Cards 


^  This  lower  row  of  drawers 
used  for  cards  which  are 
not  often  referred  to. 


Floor 


THE  LOWER  DRAWERS  ARE  RESERVED  FOR  CARDS  CARRYING  DATA 
ON  FORMER  CUSTOMERS'  INSTALLATIONS 

the  application  clerks  refer  least  frequently.  The  ad- 
vantages of  this  scheme,  as  pointed  out  by  Harold 
Wright,  chief  clerk  of  the  contract  department,  are 
that  the  operators  are  not  required  to  stoop  to  the  low- 
est level  of  drawers  as  frequently  as  they  would  have 
to  if  the  entire  file  contained  live  cards  and  dead  cards 
were  in  a  separate  file.  Furthermore,  the  necessity  of 
lifting  the  bottom  drawer  to  a  level  at  which  it  may  be 
worked  on  is  of  rare  occurrence. 


Hints  on  Soldering 

Several  useful  suggestions  on  the  subject  of  soldering 
electrical  conductors  were  offered  by  H.  G.  Young,  city 
electrician  of  Streator,  111.,  in  a  talk  on  electrical  wiring 
methods  given  before  the  local  section  of  the  N.  E.  L.  A. 

The  most  careful  attention  should  be  given  to  the 
subject  of  soldering  all  joints,  said  the  speaker  em- 
phatically. It  is  not  sufficient  merely  to  daub  a  little 
solder  on  the  outside  of  the  twists  of  the  wires.  Instead, 
the  solder  should  be  thoroughly  sweated  in  and  the  joint 
then  covered  with  rubber  and  friction  tape.  A  joint  not 
properly  soldered  is  likely  to  corrode,  offer  high  resist- 
ance, or  become  loose  enough  to  start  an  arc  and  perhaps 
cause  serious  trouble.  Mr.  Young  recommended  the 
use  of  the  soldering  iron  for  making  the  best  job,  since 
this  does  not  heat  up  and  sometimes  destroy  the  insula- 
tion for  a  distance  on  each  side  of  the  joint,  as  may 
happen  with  a  torch.  For  outlet-box  joints  a  small  dip 
pot  is  preferable.  It  saves  time,  does  not  drop  solder 
on  furniture  or  floors,  and  is  faster.  Acid  should  never 
be  used  in  electrical  work,  as  it  is  likely  to  eat  and 
corrode  the  wires.  A  good  paste  or  resin-core  solder 
should  be  employed. 


Merchandising  Electrical  Appliances  at  a 

Profit 

A  central-station  company  in  the  West  which  annual- 
ly merchandises  appliances  worth  about  $75,000,  re- 
ports that  these  sales  have  netted  $2.04  per  annum  per 
consumer  on  appliance  sales.  This  is  exclusive  of  the 
house  wiring  which  the  company's  own  forces  do  in 
small  towns,  and  it  does  not  take  account  of  general  ap- 
pliance advertising  expense,  which  it  is  not  considered 
fair  to  charge  entirely  against  sales  which  have  thus 
far  been  made. 


An  Electric-Heating   Installation  that  Paid 

Handsomely  on  the  Investment 
The  average  cost  of  "repairing"  patent-leather  shoes 
going  through  a  Massachusetts  shoe  factory  formerly 
averaged  2V2  cents  per  pair  on  the  entire  production  of 
the  plant — an  estimate  based  on  a  year's  figures,  in- 
cluding both  busy  and  dull  seasons.  After  considerable 
experimenting  to  reduce  this  item  of  expense,  a  number 
of  electrically  heated  turners'  irons  were  installed,  and 
now  these,  after  a  number  of  months'  actual  use,  have 
reduced  the  cost  of  repairing  the  patent-leather  shoes  to 
\y%  cents  per  pair.  As  the  factory  makes  on  the  aver- 
age 1000  pairs  of  shoes  per  day,  a  saving  of  $13.75  per 
day  has  been  effected,  or  a  saving  of  $3,437.50  in  a 
working  year  of  250  working  days. 


An  Electric-Appliance  Exhibit  Booth  in  Far- 

Away  Australia 

Concrete  evidence  of  the  wide-awake  interest  in  elec- 
trical household  conveniences  which  is  manifested  by 
the  public  of  Sydney,  Australia,  was  the  booth  of  W.  G. 
Watson  &  Company,  dealers  in  electrical  appliances, 
exhibited  at  a  recent  local  household  show  held  in  the 
capital  city  of  New  South  Wales.  The  exhibit,  as  pic- 
tured, included  a  number  of  American-made  heating 
appliances  for  which  the  Watson  company  is  the  Aus- 
tralian distributer,  and  shows  how  widely  the  modern 
ideas  of  electrical  merchandising  have  spread.  It  is 
an  object  lesson  to  many  dealers  in  America. 


AN  AUSTRALIAN  ELECTRICAL  DEALER'S  EXHIBIT  AT  A  SYDNEY 
(N.  S  W.)  HOUSEHOLD  SHOW,  FEATURING  HEATING  APPLI- 
ANCES  MADE   IN   THE   U.    S.   A. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  <t  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Electric  Power  Supply  in  Switzerland 

i  h<  Evolution  of  the  Government  Ownership  Idea    The  Besnau 

Locnfch  Works,  Acquired  by  a  Combination  of  Cantons, 

Generate  130,000,000  Kw.hr.  pei  J 

IN  Elektrisehe  Kraftbetriebe  und  Bahnen  of  March 
•1.  L916,  (I.  Soberski  gives  an  interesting  historical 
sketch  of  electric  power  supply  in  Switzerland  and 
the  growth  of  the  government-ownership  idea.  While 
this  subject  is  Of  considerable  interest  to  American 
rivulets,  it  must  be  emphasized  at  the  outset  that  it 
would  be  quite  erroneous  to  draw  conclusions  from 
Switzerland's  experience  as  to  what  might  be  advisable 
as  a  policy  elsewhere.  The  conditions  of  Switzerland 
and  the  United  States  are  very  different,  for  Switzer- 
land is  a  densely  populated  country,  very  rich  in  water- 
powers  all  concentrated  within  a  comparatively  small 
area.  Moreover  Switzerland  is  poor  in  fuel.  The  de- 
velopment of  water-powers  therefore  became  an  indus- 
trial necessity  at  an  early  date.  At  the  start  of  this 
development  all  hydroelectric  plants  in  Switzerland 
were  privately  owned.  The  Canton  Freiburg  was  the 
first  to  try  the  experiment  of  government  ownership  by 
building  with  its  own  money  the  Hauterive  10,000-hp. 
power  plant  which  as  early  as  1906  supplied  168  towns 
(.containing  94,000  inhabitants)  with  light  and  power; 
four  years  after  its  inauguration  it  is  said  to  have 
become  an  interest-paying  proposition.  In  the  Canton 
Waadt  the  canton  authorities  combined  with  the  mu- 
nicipalities in  developing  an  8000-hp.  water-power  at 
the  Joux  Lake,  which  was  enlarged  in  1908  to  16,000  hp. 
by  the  erection  of  a  power  plant  in  Montcherand.  The 
Canton  Bern  has  participated  in  developing  water- 
powers  in  its  area  by  buying  stock  in  the  companies 
developing  these  water-powers,  and  other  cantons  have 
done  likewise. 

On  the  other  hand,  in  the  Canton  Aargau  the  gov- 
ernment-ownership idea  could  not  make  much  headway 
because  there  existed  successfully  operated  privately- 
owned  power  plants;  and  other  cantons  in  eastern 
Switzerland  found  similar  difficulties  on  account  of  ex- 
isting private  plants  so  that  these  cantons  had  to  be 
satisfied  with  acquiring  the  local  distribution  stations 
and  buying  partly  or  wholly  their  power  from  private 
generating  plants.  Only  the  Cantons  of  Zurich  and 
Schaffhausen  could  undertake  the  erection  of  a  large 
plant  near  Elisau  on  the  Rhine  to  generate  most  of  the 
power  needed  in  the  district. 

The  largest  private  power  plant  of  eastern  Switzer- 
land was  the  Beznau-Loentsch  works,  consisting  of  the 
Beznau  plant  generating  70,000,000  kw.-hr.  per  year, 
and  the  Loentsch  plant,  generating  60,000,000  kw.-hr. 
per  year.  Both  plants  generate  three-phase  currents 
at  8000  volts,  which  are  raised  to  25,000  or  40,000  volts 
for  transmission  to  ten  substations,  where  the  voltage 
is  reduced  to  8000.  In  1912  the  length  of  the  high- 
tension  net  work  was  3190  km.  (1914  miles),  and  the 
length  of  the  low-tension  network  190  km.  (114  miles). 
The  company  paid  4  per  cent  dividends  in  1908,  5  per 
cent  in  1909,  6  per  cent  in  1910,  7  per  cent  in  1911 
and  in  1912,  and  7V_  per  cent  in  1913.  In  1914  the 
cantons  of  Aargau,  Glarus,  Zurich,  St.  Gallen,  Thurgau, 
Schaffhausen,  Schwyz,  Appenzell  and  Zug  bought  these 


works,  paying  $1.'1<X  per  share  of  $100  par  value.  Some 
thought  this  was  a  pretty  good  price,  but  it  is  expected 
that  the  joint  operation  of  the  Beznau,  Loentsch  and 
Eglisau  plants  will  give  satisfactory  financial  results, 
on  the  basis  of  an  average  selling  price  of  0.64  cent  per 
kilowatt-hour.  This  combination  01  plants  will  be  owned 
by  a  stock  company,  the  stock  being  owned  by  the  differ- 
ent cantons  (Zurich  38  per  cent,  Aargau,  29  per  cent, 
Thurgau  12  per  cent,  etc.).  The  author  thinks  Ger- 
many should  proceed  along  similar  lines  and  that  the 
experience  of  Switzerland  shows  that  to  get  best  re- 
sults a  greater  number  of  states  or  cantons  must 
combine. 


Generators,  Motors  and  Transformers 

Magnetos  for  Electric  Ignition. — H.  Armagnat. — An 
illustrated  article  giving  first  a  historical  sketch  of  the 
development  of  the  magneto  for  electric  ignition  for  gas 
engines.  The  author  then  considers  the  design  of  the 
magneto  and  gives  a  general  theory  underlying  its  ac- 
tion. This  is  developed  in  detail,  equations  being  given 
embodying  the  theory  and  illustrated  graphically. — 
From  he  Revue  Elec,  translated  in  London  Electrician, 
March  24  and  31,  1916. 

Lamps  and  Lighting 

Rating  of  Incandescent  Lamps  by  Watts. — Rud. 
Naujoks. — An  article  discussing  the  present  practice 
of  German  lamp  factories  of  designating  their  incan- 
descent lamps  by  watts  only  without  stating  the  candle- 
power.  He  emphasizes  that  this  is  misleading  and  con- 
fusing because  lamps  designated  by  the  same  number 
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-CANDLE-POWER    VARIATION     IN    WATTS    CONSUMED    UP 
TO  100  WATTS 


of  watts  may  have  very  different  candle-powers.  The 
consumer,  therefore,  is  entirely  left  in  the  dark  as  to 
what  he  buys.  Lamps  were  bought  from  four  different 
German  firms,  called  "A,"  "B,"  "C"  and  "D,"  and  a 
table  in  the  article  shows  that  for  the  same  number  of 
watts  consumed  the  candle-powers  may  vary  consider- 
ably between  products  of  different  companies.  For 
two  different  companies  "A"  and  "D"  these  results  are 
plotted  in  Fig.  1,  in  which  the  abscissas  represent 
watts  and  the  ordinates  candles  per  watt.  The  drawn- 
out  curves  refer  to  130-volt  lamps  and  the  dotted  curves 
to  250-volt  lamps.  The  curves  marked  Z),  relate  to 
lamps  sold  as  "spiral  lamps."  Fig.  1  gives  the  data  for 
lamps  above  100  watts.     The  drawn-out  curves  again 
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refer  to  130-volt  lamps  and  the  dotted  curves  to  250-volt 
lamps  and  it  will  be  seen  again  that  the  lamps  of  the 
factory  "D"  are  much  inferior  to  the  lamps  of  the 
factory  "A."  The  author  thinks  it  is  absolutely  neces- 
sary that  besides  the  watts  the  candle-power  should  also 
be  stated  on  the  lamp. — Elek.  Zeit.,  March  30,  1916. 


fig.  2- 
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-CANDLE-POWER  VARIATION   IN   WATTS  CONSUMED  ABOVE 
100  WATTS. 


Portable  Electric  Lamps. — Hiram  H.  Hirsch. — An 
abstract  of  a  paper  read  before  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers.  The 
author  describes  two  portable  lamps,  the  first  being  a 
hand  lamp  for  watchmen  and  the  other  a  miner's  cap 
lamp.  The  former  consists  of  a  storage  battery  placed 
on  an  asbestos  cushion  in  a  cast-aluminum  casing  pro- 
vided with  a  hinged  top.  The  reflection  unit  is  made 
up  of  concentric  safety  shells,  an  incandescent  lamp,  a 
safety  glass,  a  crystal  and  a  switch.  The  miner's  cap 
lamp  is  supplied  from  a  storage  battery  fitted  in  a  cast- 
aluminum  box,  and  carried  in  the  miner's  belt.  In  the 
battery  a  gelatinous  solidified  electrolyte  is  used. — 
London  Electrician,  March  24,  1916. 

Generation,  Transmission  and  Distribution 

Electric  Power  in  South  African  Mines. — -A  brief  note 
on  a  paper  by  J.  Norman  Bulkley  on  the  application  of 
electric  power  to  mining  work  in  the  Witwatersrand  area 
in  South  Africa.  It  is  stated  that  the  total  steam  tur- 
bine capacity  installed  in  the  Brakpan,  Simmer  Pan, 
Rosherville  and  Vereeniging  stations  is  204,200  kw. 
These  are  supplied  by  the  Victoria  Falls  &  Transvaal 
Power  Company,  and  its  subsidiary  the  Rand  Mines 
Power  Supply  Company.  The  Randfontein,  East  Rand 
Proprietary  and  Kleinfontein  Group  all  supply  their  own 
power,  amounting  to  about  52,000  kw.  With  regard  to 
pumping,  fortunately  most  of  the  Witwatersrand  mines 
are  comparatively  dry,  10,000  gal.  per  hour  units  in  du- 
plicate generally  being  sufficient  to  handle  all  the  water. 
The  East  Rand  Proprietary  Mines,  however,  require 
pumps  of  60,000  gal.  per  hour  capacity.  Most  of  the 
pumps  are  electrically  driven,  and  the  motor  drives  gen- 
erally through  belting  to  the  pump,  as  it  is  found  this 
lowers  the  maintenance  costs.  Stepdown  transformers 
are  used  where  the  voltage  is  high,  the  high-tension 
cables  being  taken  down  the  shaft.  Owing  to  the  lower 
prime  costs,  several  centrifugal  pumping  plants  working 
on  high  heads  have  been  installed,  one  at  the  Durban 
Roodepoort  Deep  Gold  Mining  Company  having  a  head 
of  2490  ft.,  and  each  pump  being  fitted  with  a  550-hp. 
motor. — London  Electrician,  March  31,  1916. 

Transmission  Gear. — A  description  of  a  30-ton  trav- 
erser fitted  with  the  Hele-Shaw  transmission  gear.  This 
gear  consists  of  an  oil  pump  driven  by  a  50-hp.,  three- 
phase,  25-cycle  induction  motor,  and  three  oil  motors 
driven  by  the  oil  pump.  Two  of  these  oil  motors  are  re- 
quired for  the  traverser  and  one  for  operating  the  cap- 
stan head  by  means  of  which  wagons  are  hauled  on  or  off 
the  traversing  carriages.  The  oil  motors  are  governed 
by  regulating  the  pump  capacity;  change-over  valves, 
non-return  valves  and  safety  valves  being  also  provided. 


An  electrically  operated  emergency  brake  is  fitted  to 
each  axle  shaft  and  is  operated  by  means  of  a  switch 
interlocked  with  the  controller,  so  that  the  brakes  can- 
not be  applied  unless  the  controller  handle  is  in  the 
"off"  position.  Current  is  applied  to  the  motor  from 
overhead  wires,  through  trolley  collectors  mounted  on  a 
tower  at  one  end  of  the  locomotive.  The  traverser  was 
specified  to  be  capable  of  an  average  speed  in  either  di- 
rection of  300  ft.  per  minute  measured  over  a  length  of 
track  of  220  ft.  when  propelling  or  hauling  one  of  the 
traversing  carriages  carrying  a  loaded  wagon  weighing 
30  tons.  The  acceleration  when  starting  under  such 
conditions  is  0.5  ft.  per  second,  so  that  a  maximum 
speed  of  440  ft.  per  minute  is  reached  in  fifteen  seconds. 
Under  normal  conditions  the  capstan  head  is  capable  of 
exerting  a  rope  pull  of  750  lb.  at  a  speed  of  300  ft.  per 
minute,  and  this  figure  can  be  increased  at  2000  lb.  The 
traverser  has  to  serve  any  one  of  eight  sidings,  and  fear- 
ing that  with  any  form  of  three-phase  motor  drive  much 
time  would  be  lost,  R.  T.  Smith,  the  electrical  engineer 
of  the  Great  Western  Railway  Company,  decided  to  adopt 
the  Hele-Shaw  hydraulic  transmission  gear  for  commu- 
nicating the  drive  from  the  motor  to  the  wheels.  This 
arrangement  has  proved  most  successful,  and  the  ease 
with  which  the  traverser  can  be  accelerated  or  retarded, 
speeded  up  or  reversed  is  said  to  be  remarkable. — From 
London  Engineering  abstracted  in  London  Electrician, 
March  17,  1916. 

Wires,  Wiring  and  Conduits 

Low-Tension  Fuses. — John  A.  Crabtree. — An  article 
on  the  renaissance  of  the  low-tension  fuse.  In  the  last 
six  years  there  has  been  a  remarkable  improvement  in 
fuses  and  fuse  boards.  In  the  writer's  opinion,  this  im- 
provement is  not  merely  due  to  the  ordinary  processes 
of  evolution,  but  rather  to  the  compelling  forces  of  the 
(British)  Home  Office  regulations  governing  the  use  of 
electricity  in  factories.  The  author  discusses  the  shield- 
ing of  live  parts,  hot  handles,  and  the  desirability  of 
standardizing  fuse  breaks.  Fig.  3  gives  a  diagram 
showing  500-volt  fuse  breaks  by  several  of  the  leading 
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FIG.    3 — DIAGRAM    OF    500-VOLT    FUSE    BREAKS 

British  manufacturers.  It  will  be  seen  that  there  is  a 
considerable  variation  in  the  lower  capacity  fuses,  and 
the  various  makes  only  draw  into  reasonable  harmony 
toward  a  6-in.  break  for  500  amp.  Soaring  well  above 
the  majority  are  the  Glasgow  specifications  for  fuse 
breaks.  It  seems  hard  to  realize  that  all  these  varying 
sizes  are  seriously  put  forward  by  manufacturers  to  per- 
form exactly  the  same  function.  It  should  be  possible 
to  establish  some  suitable  standard,  leaving  each  manu- 
facturer to  work  out  his  own  details.  The  circuit-open- 
ing efficiency  could  and  should  be  covered  by  a  definite 
clause  as  to  the  conditions  under  which  each  size  of  fuse 
should  effectively  blow.  The  article  is  to  be  concluded. — 
London  Elec.  Rev.,  March  10,  1916. 

Suspension  Insulators. — W.   Petersen. — An   account 
of  tests  of  the  distribution  of  tension  over  the  different 
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portions  of  •  suspension  insulator,  foi  of  t>pes 

of  such  insulators.    Elek,  z<it.,  Jan,  6  and  L8,  L916. 

Blectrophytici  and  Magnetism 

\atural    Charms   of   Metals.      Kkknaniio    SANPOBD. 

\  paper  read  before  the  American  Association  for  the 
Advancement  of  Science  end  the  American  Physical  So- 
ciety. Metals,  ami  probably  all  other  bodies,  when  in 
electrical  contact  with  the  earth  still  retain  character 
istic  charges  which  are  capable  of  Inducing  electric  sep- 
arations in  other  bodies  brought  near  them.    When  two 

metals    are    brought    near    together,    their    induced    tree 

charges  will  escape  to  the  earth  or  to  anj  other  conduc- 
tor with  which  they   may  lie  in  metallic  contact.     Their 

bound  charges  remain  in  <>r  on  the  metal.  If  after 
their  free  charges  have  escaped  the  metals  be  insulated 
and  then  separated,  the  bound  charges  become  free,  and 
are  the  so-called  contact  charges  of  Bennett  and  Cavallo. 
The  magnitude  of  the  natural  charge  of  a  metal  seems 
to  be  determined  by  its  internal  cohesion,  and  hence 
presumably  by  its  specific  inductive  capacity.  What- 
ever changes  there  are,  the  specific  inductive  capacity 
of  the  metal,  or  even  of  its  surface,  will  accordingly 
produce  a  change  in  the  fixed  charge  of  the  metal.  This 
point  of  view  consists  merely  in  introducing  the  earth 
into  the  contact  series.  It  seems  certain  that  the  same 
metal  will  hold  different  charges  when  in  contact  with 
different  parts  of  the  earth,  as  it  will  when  in  contact 
with  the  interiors  of  different  hollow  conductors. — 
Science,  March  24,  1916. 

Electrochemistry  and  Batteries 

Dry  Cells. — W.  R.  Cooper. — An  account  of  recent  in- 
vestigations of  dry  cells  and  the  materials  used  in  them. 
The  carbon  is  surrounded  by  a  paste  made  of  manganese 
peroxide  and  carbon,  with  some  graphite  to  decrease  the 
internal  resistance,  and  electrolytic  constituents  and 
water.    An  average  mixture  is  made  by  taking — 

Manganese  peroxide    10  lb. 

Carbon  or  graphite,  or  both 10  lb. 

Sal  ammoniac 2  lb. 

Zinc  chloride   1  lb. 

Sufficient  water  is  added  to  this  mixture  to  make  it  into 
a  suitable  paste.  A  formula  given  by  H.  K.  Richardson 
as  being  commonly  used  in  the  United  States  is  as  fol- 
lows, expressed  in  parts,  presumably  by  weight: 

Manganese,  peroxide  (85  per  cent,  Mn02) 100 

Ground  coke 80 

Artificial  graphite 20 

Sal  ammoniac 20 

Zinc  chloride  ( 30  deg.  B. ) 7 

Between  the  depolarizing  paste  and  the  zinc  is  what  may 
be  called  the  "electrolytic  paste."  It  is  generally  white, 
and  is  made  up  of  flour,  plaster  of  Paris,  sal  ammoniac 
and  zinc  chloride,  with  enough  water  to  form  a  paste. 
Sometimes  a  transparent  gelatinous  paste  is  used.  In 
American  practice  the  electrolytic  paste  is  cut  down  so 
far  as  to  consist  merely  of  a  few  layers  of  pulp  board  or 
blotting  paper  moistened  with  electrolyte.  An  account 
is  given  of  an  investigation  by  J.  G.  Lucas  of  the  fact 
that  escaping  gases  carry  moisture  with  them  so  that 
the  cell  dries  up  and  the  internal  resistance  increases 
and  sets  a  limit  to  the  life  of  the  cell.  Several  types  of 
desiccated  cells  made  by  British  companies  are  described 
and  illustrated. — London  Electrician,  March  31,  1916. 

Fixation  of  Atmospheric  Nitrogen. — F._  S.  Wash- 
burn.— Long  extracts  from  a  pamphlet  issued  by  F.  S. 
Washburn  for  private  circulation  on  "The  Facts  in  the 
Nitrogen  Gas  Now  Before  Congress."  There  is  a  com- 
parison of  the  production  of  nitric  acid  by  direct  com- 
bustion of  atmospheric  air  by  means  of  the  electric  arc 
with  the  production  of  calcium  cyanide  from  calcium 
carbide  and  nitrogen  and  subsequent  transformations 
of  the  cyanamid  into  ammonia  and  into  nitric  acid. 
— Met.  &  Chem.  Eng'ing,  April  15,  1916. 


Units,  Measurements  and  Instruments 

Mutual    ami    S<  1 1   hid  n,ta  act     FomVUltB.      S.     BUTTEB 

worth.     Numerous  series  formula  have  been  obtained 

ior  the  mutual  Induction  between  coaxial  circles.    In 

.  i.ii.  these  formulas  have  been  completely  determined 

I/.*.,  the  range  <>i  convergence  and  general  term  are 

known  i  only  in  the  case  of  circles  far  apart.  In  the 
present  paper  a  method  is  developed  which  yields  the 
general  term  for  formulas  which  hold  when  the  circles 
are  close  together.  The  formula  for  the  self-induction 
of  a  solenoid   is  also  given.     I'liilos.  Mag.,  April,   L916. 

Telegraphy,  Telephony  and  Signals 

Single-Phase  Traction  and  Telegraphy. — Devaux- 
Charbonnel. — The  first  parts  of  an  article  on  the  dis- 
turbing effects  produced  by  single-phase  traction  lines 
on  telegraph  systems  in  the  neighborhood  and  on  the 
protective  devices  which  have  been  proposed  to  over- 
come these  induction  effects.  The  simplest  protective 
devices  are  the  impedance  apparatus,  while  Marius  La- 
tour  and  Griousse  have  proposed  resonance  devices ;  the 
former  are  effective  only  for  inductions  of  about  100 
volts,  the  latter  are  more  efficient  and  can  be  employed 
up  to  500  volts  and  even  above  that. — La  Lumiere  Elec, 
March  11,  1916. 

Miscellaneous 

British  Problems  After  the  War. — An  editorial  with 
reference  to  a  lecture  delivered  by  Harold  Cox  before 
the  (British)  Institution  of  Civil  Engineers  on  the 
problems  that  will  arise  in  Great  Britain  after  the  war. 
"Undoubtedly  the  most  immediate  problem  to  be  con- 
sidered is  the  effect  that  will  be  produced  by  the  dis- 
banding of  a  large  army,  now  amounting  to  some  mil- 
lions of  men,  by  the  discharge  of  large  numbers  of  men 
and  women  now  engaged  in  munition  work,  and  by  the 
expiration  of  separation  allowances.  It  has  taken  a 
long  time  to  bring  about  the  change  from  normal  times 
to  the  state  of  affairs  which  now  exists,  but  the  con- 
verse change  from  the  present  position  required  by  the 
military  situation  to  those  of  peace  time  will  take  place 
very  much  more  rapidly.  Apart  from  the  reconstruc- 
tion of  roads  and  similar  public  works,  which  can  be 
carried  out  easily  by  unskilled  labor,  there  will  be  the 
rebuilding  of  factories  and  dwellings  and  other  work 
which  might  be  undertaken  by  the  skilled  workers  in 
the  ranks  of  our  army."  But  there  is  a  greater  problem 
of  maintaining  the  British  industries  on  the  proper 
basis.  "After  the  war  men  will  wish  to  continue  the 
higher  wages  which  they  have  recently  enjoyed.  Such 
wages,  however,  cannot  be  given  unless  the  output  per 
man  is  higher  than  it  has  been  in  times  of  peace."  More- 
over, if  there  is  a  greater  output  it  is  essential  that 
there  should  be  a  larger  market;  and  the  point  particu- 
larly emphasized  by  Mr.  Cox  is  that  if  the  workman  has 
a  higher  wage  he  can  produce  a  larger  market  at  home 
by  his  increased  spending  power,  thereby  enabling  his 
employer  in  turn  to  give  the  higher  wage.  To  a  large 
extent  this  is  true,  though  it  will  operate  more  in  some 
trades  than  in  others.  For  example,  the  expenditure  on 
the  part  of  the  workman  will  not  go  in  the  direction  of 
engineering  appliances,  and,  therefore,  the  manufac- 
turers of  engineering  appliances  must  find  their  market 
elsewhere.  The  great  difficulty,  of  course,  is  restriction 
of  output.  There  is  also  the  weight  of  establishment 
charges  which  has  to  be  borne.  If  these  can  be  dimin- 
ished in  any  way  it  is  all  to  the  good  of  an  undertak- 
ing. The  simplest  means  of  so  doing,  where  there  is 
considerable  capital  involved,  is,  no  doubt,  to  run  night 
shifts ;  preferably  to  run  three  shifts.  The  desirability 
of  employers  considering  the  well-being  of  their  em- 
ployees as  one  of  their  primary  objects  is  strongly  em- 
phasized.— London  Electrician,  March  17,  1916. 
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Bion  J.  Arnold  of  Chicago,  who  has 
just  been  appointed  a  member  of  the 
Naval  Consulting  Board  to  represent 
the  American  Society  of  Aeronautic 
Engineers  succeeding  Henry  A.  Wise 
Wood,  resigned,  is  one  of  the  country's 
best-known  electrical  engineers.  For  a 
number  of  years  Mr.  Arnold  has  de- 
voted particular  attention  to  electric 
railway  work  and  besides  conducting 
many  important  examinations  into  traf- 
fic problems  both  in  this  country  and 
abroad,  has  served  the  city  of  Chicago 
as  chairman  of  its  Board  of  Supervis- 
ing Engineers  handling  traction  mat- 
ters and  rehabilitation  work.  Mr. 
Arnold  is  a  past-president  of  the 
American  Institute  of  Electrical  Engi- 
neers and  of  the  Western  Society  of 
Engineers,  and  acted  as  chairman  of 
the  executive  committee  and  vice-presi- 
dent of  the  International  Electrical 
Congress  at  St.  Louis,  in  1904. 

C.  R.  Baldwin  has  resigned  as  man- 
ager of  the  Manhattan  Electrical  Sup- 
ply    Company,     St.    Louis,    Mo. 

T.  A.  Elder  of  Indianapolis,  who  has 
been  general  manager  and  operator  of 
the  various  lighting  plants  of  the  In- 
terstate Public  Service  Company  of  In- 
dianapolis, has  been  transferred  to  Col- 
umbus, Ind.,  to  take  over  the  manage- 
ment of  the  company's  plants  in  Col- 
umbus, Franklin  and  Greenwood,  Ind. 

P.  O.  Crawford,  who  was  until  re- 
cently an  engineer  in  the  employ  of  the 
Afghanistan  government  on  hydro- 
electric installation,  now  has  charge  of 
construction  of  a  20,000-kw.  water- 
power  plant  for  the  Siskiyou  Electric 
Power  &  Light  Company  at  Copco, 
near  Hornbrook,  Cal. 

W.  H.  Thomson  will  become  general 
manager  of  the  Kansas  City  (Mo.) 
Light  &  Power  Company,  about  June  1, 
according  to  an  announcement  by  John 
H.  Lucas,  president  of  the  company. 
For  the  last  five  years  Mr.  Thomson 
has  been  general  manager  of  the  Des 
Moines    (Iowa)    Electric   Company. 

J.  W.  Bivins,  Jr.  has  been  appointed 
manager  of  the  Cordele  (Ga.)  Electric 
Company,  succeeding  H.  M.  Mason,  who 
will  take  charge  of  another  property  of 
the  Southern  Utilities  Company  at 
Jacksonville,  Fla.  Mr.  Bivins  has  been 
connected  with  the  latter  company 
since  it  took  over  the  property  of  the 
Cordele  company,  three  years  ago. 


Men 
of  the  Industry 

Changes  in  Personnel 
and  Position — 
Biographical  Notes 


Harry  B.  Putnam  has  been  appointed 
president  of  the  Westfield  (Mass.) 
Power  Company,  succeeding  Lewis  C. 
Parker,  who  recently  resigned. 

Attilla  Norman,  general  manager  of 
the  Oregon  Power  Company,  has  been 
appointed  official  delegate  of  the  Eu- 
gene (Ore.)  Commercial  Club  to  the 
Chamber  of  Commerce  of  the  United 
States. 

W.  J.  Smith  of  Derry,  N.  H.,  has  been 
appointed  superintendent  of  the  Jaffrey 
&  Troy  Electric  Light  Company  of 
Troy,  succeeding  John  Kenney,  re- 
signed. 

R.  P.  McConnell,  who  has  been  ap- 
pointed manager  of  the  St.  Clair  County 
Gas  &  Electric  Company,  Belleville,  111., 
was  formerly  division  manager  of  the 
Philadelphia  Suburban  Gas  &  Electric 
Company,  West  Chester,  Pa. 

Charles  L.  Edgar,  president  of  the 
Edison  Electric  Illuminating  Company 
of  Boston,  and  representative  for 
Massachusetts  of  the  American  Insti- 
tute of  Electrical  Engineers  on  the  com- 
mittee on  industrial  preparedness  ap- 
pointed by  the  Naval  Consulting  Board, 
has  just  been  elected  chairman  of  the 
Massachusetts  directors.  In  a  state- 
ment this  week  Mr.  Edgar  declared  that 
the  task  before  the  committee  is  one  of 
the  biggest  problems  ever  placed  be- 
fore the  engineering  fraternity  of  the 
United  States,  but  added  that  the  work 
is  being  taken  up  by  engineers  with  the 
greatest  enthusiasm. 

Richard  T.  Sullivan,  superintendent 
of  the  Houston  (Tex.)  Electric  Com- 
pany, was  presented  with  a  gold  watch 
by  his  associates  and  employees  on 
April  13,  prior  to  his  departure  from 
Houston  t£  become  railway  manager  of 
the  Mahoning  &  Shenango  Railway  & 
Light  Company,  with  headquarters  in 
Youngstown,  Ohio. 

G.  H.  Ahlborn,  manager  of  the  new- 
business  department  of  the  Ohio  Elec- 
tric Company  at  Zanpsville>  Ohio,  for 
the  past  six  months,  has  been  appointed 
superintendent  of  the  local  railway  di- 
vision and  electric  properties  of  the 
company,  succeeding  G.  D.  Nicoll,  who 
will  take  charge  of  the  Ohio  Electric 
Company's  system  in  Dayton,  Ohio. 

R.  L.  McLellan,  who  has  joined  the 
Chicago  sales  staff  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, in  charge  of  steam-railroad  busi- 
ness in  the  Chicago  territory,  was  for- 
merly commercial  manager  of  the  Mer- 
chants' Heat  &  Light  Company  of  In- 
dianapolis, Ind.  Mr.  McLellan  was  for 
several  years  also  a  member  of  the  field 
commercial  organization  of  H.  M. 
Byllesby  &  Company,  Chicago,  but  had 
recently  been  with  Sanderson  &  Porter, 
consulting  engineers,  Chicago. 


Edgar  B.  Greene,  for  twenty-nine 
years  active  in  central-station  work  at 
Altoona,  Pa.,  will  resign  on  May  1  as 
general  superintendent  of  the  Penn 
Central  Light  &  Power  Company,  in 
order  to  go  to  Florida  where  he  will 
engage  in  farming  and  stock  raising. 
Mr.  Greene  has  not  been  in  good  health 
for  several  years  and  expects  to  be 
benefited  by  the  Southern  climate.  He 
first  came  to  Altoona  in  1887  as  man- 
ager of  the  old  Edison  Electric  Illumi- 
nating Company  which  then  had  only 
six  employees.  When  the  company  was 
taken  over  by  the  Penn  Central  Com- 
pany Mr.  Greene  was  made  superin- 
tendent of  plants,  and  four  years  ago 
he  succeeded  E.  T.  Penrose  as  general 
superintendent. 

C.  R.  Hodgson  has  been  appointed 
division  manager  of  the  Philadelphia 
Suburban  Gas  &  Electric  Company, 
West  Chester,  Pa.  Mr.  Hodgson  was 
formerly  local  manager  of  the  Northern 
New  York  Utilities,  Inc.,  at  Carthage, 
N.  Y. 

Charles  J.  Murphy  of  Brookston, 
Ind.,  has  tendered  his  resignation  as  a 
member  of  the  Public  Service  Commis- 
sion of  Indiana  to  Gov.  Samuel  M. 
Ralston,  and  the  resignation  has  been 
accepted,  effective  May  1.  Anthony 
Deahl,  an  attorney  of  Goshen,  Ind.,  has 
been  appointed  by  the  Governor  to  take 
Mr.  Murphy's  place. 

J.  J.  Carty,  chief  engineer  of  the 
American  Telephone  &  Telegraph  Com- 
pany and  president  of  the  American  In- 
stitute of  Electrical  Engineers,  was  pre- 
sented with  a  punch  bowl  set  at  a  "wel- 
come home"  meeting  of  employees  of  the 
New  England  Telephone  &  Telegraph 
Company,  held  in  Symphony  Hall,  Bos- 
ton, on  April  19.  In  an  address  on  the 
future  of  telephony,  Mr.  Carty  pre- 
dicted the  extension  of  radio  telephone 
communication  throughout  the  world, 
but  maintained  that  wire  telephony  will 
remain  firmly  intrenched  in  its  field  of 
simultaneous  individual  communication. 


Obituary 

William  H.  Cappell.  superintendent  of 
the  Chicopee  Falls  (Mass.)  plant  of  the 
New  England  Westinghouse  Company, 
died  suddenly  at  Hollis,  L.  I.,  on  April 
23.     He  was  about  forty-five  years  of 
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NEW   APPARATUS   AND   APPLIANCES 

.1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers1  Products 

Used  in  the  Electrical  Field 

Flat-Type  Dry  Cell 

In    the    Accompanying    illustration    is 

shown  ■  sectional  view  oi  ■  flat  type  of 
dry  cell  which,  according  to  the  manu- 
facturer, the  Cleveland  Battery  &  Elec 
trie  Company,  1974  Easl  Sixty-sixth 
Street,  Cleveland,  Ohio,  is  in  many  re- 
spects  an  improvement  over  the  ordi- 
nary round  cell.  Instead  of  the  round 
type  of  sine  container  generally  used,  a 
flat  one  has  been  adopted  and  the  de- 
sign of  the  Cell  is  similar  to  that  of  a 
lead-plate  storage  cell.  The  positive 
element  consists  o(  a  zinc  sheet,  Z,  in- 
cased in  a  porous  envelope,  /',  com- 
pletely surrounding  it,  which  is  em- 
bedded in  the  electrolytic  and  depolariz- 
ing: material,  M.  Next  to  this  material 
or  "mix"  lie  the  negative  elements  of 
electrodes  E  E  which,  taken  as  a  unit, 
form  the  container  of  the  cell.  Thus 
the  energy  generated  at  the  zinc  ele- 
ment has  two  paths  through  the  mix 
(as  shown  by  arrows)  to  the  electrodes 
(which  act  merely  as  non-corrosive  col- 
lectors) and  emerges  at  the  terminals 
T  T  which,  connected  together,  form 
the  positive  pole  of  the  cell,  the  zinc 
terminal  N  being  the  negative  pole. 
This  construction  is  a  reversal  of  that 
of  the  common  round  cell,  in  which  the 
carbon-rod  electrode  is  in  the  center. 
The  electrodes  are  of  such  a  low  resist- 
ance, it  is  claimed  (considerably  under 
1/1000  of  an  ohm),  as  to  give  a  uni- 
form   energy    distribution.      They    are 


Batteries  of  from  two  to  eight  cells  con- 
nected in  series  and  sealed  under  pres- 
sure in  waterproof,  non  corrosive  con- 
tainers are  now  heme;  placed  on  the 
market. 


SECTIONAL  VIEW  OF  FLAT  DRY  CELL 

flexible,  non-breakable  and  non-corro- 
sive, and  are  1/32  in.  thick.  Since  the 
distance  separating  the  zinc  element 
from  its  container  remains  constant, 
the  output  of  the  cell  varies  directly  as 
its  area  and  weight.  Furthermore, 
owing  to  the  fact  that  the  contact  area 
of  the  zinc  element  with  the  depolariz- 
ing material  is  large,  the  depolarizing 
power   is   also   said   to   be   quite   large. 


Hatching  and  Raising    Chicks 
by  Electricity 

Although  the  application  of  elec- 
tricity to  the  poultry  industry  is  com- 
paratively new,  the  field  offers  a  most 
fruitful  opportunity  to  central  stations 
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FIG.    1 — ELECTRIC    INCUBATOR 

for  the  sale  of  electric  service.  There 
are  probably  between  2,500,000  and 
5,000,000  lamp-heated  incubators  and 
hovers,  it  is  claimed,  in  this  country, 
which  if  electrically  heated  would  use 
between  $10,000,000  and  $15,000,000 
worth  of  energy.  The  character  of  this 
load  is  a  highly  desirable  one  from  the 
central-station  standpoint.  It  comes  on 
in  January  and  February,  when  the 
revenues  from  many  sources  are  de- 
creasing, and  continues  until  May  or 
June.  During  this  period  the  business 
is  practically  a  100-per  cent  load  factor, 
as  the  apparatus  has  to  be  kept  heated 
continuously. 

On  account  of  its  simplicity  of  con- 
trol a  much  more  uniform  temperature 
is  obtained  in  the  electric  incubator  than 
can  be  obtained  with  most  other  forms 
of  heating.  Since  a  uniform  tempera- 
ture is  the  prime  requisite  of  success- 
ful artificial  incubation,  the  electric  ma- 
chine has  a  decided  advantage.  In  ad- 
dition there  is  no  possibility  of  the  heat- 
ing units  vitiating  the  tray  inside  the 
machine,  and  the  germ  develops  in  pure 
vitalizing  atmosphere.  Most  electric 
machines  are  designed  so  that  the  heat- 
ing units  operate  at  a  low  temperature, 
usually  not  higher  than  300  deg.  Fahr., 
so  that  the  fire  hazard  is  reduced  to  a 
minimum.  In  Figs.  1  and  2  are  illus- 
trated electric  incubators  and  hovers 
manufactured  by  the  Electric  Specialty 


Company  of  Sail  Lake  City,  which  is 
making  units  with  capacities  of  100 
eggs,  200  eggs  and  600  <^Kgs.  On  ac- 
count of  the  necessity  for  conserving 
the  heat  as  much  as  possible  where  elec- 
tricity is  used  as  the  heating  agent,  the 
boxes  of  the  machines  are  provided  with 
double  walls  on  the  top,  bottom  and  all 
four  sides.  Continuous  coils  are  used 
for  the  heating  units,  giving  a  uniform 
distribution  of  temperature,  it  is 
claimed,  on  all  portions  of  the  egg  tray. 
Mercury-cup  contacts  are  used  in  the 
electric  regulators.  A  2-cp.,  110-volt 
lamp  controlled  by  a  push-button  switch 
is  located  at  a  convenient  point  in  the 
machine,  and  it  provides  light  for  read- 
ing the  thermometer  and  inspecting  the 
contents  from  the  glass  window  in  the 
inner  front  door.  The  electric  hovers 
employ  the  same  heating  system,  and 
automatic  regulator  as  is  used  in  the 
incubator.  The  hover  has  a  miniature 
incandescent  lamp  under  it,  which  keeps 
the  interior  lighted  and  attracts  the 
chicks  under  the  hover  when  it  begins 
to  get  dark  outside. 

The  Electric  Specialty  Company  has 
also  developed  a  heating  unit  for 
installation  in  lamp-heated  machines 
and  converting  them  to  electric  ma- 
chines. The  same  types  of  heating 
units,  lighting  equipment,  and  auto- 
matic electric  regulator  are  provided 
with  the  conversion  set,  as  installed  in 
the  standard  electric  machines.  This 
equipment  can  be  installed  in  practical- 
ly any  kind  of  lamp-heated  incubator, 
it  is  pointed  out,  in  a  few  hours  by  any 
one  handy  with  tools.    The  company  re- 


FIG.  2 — ELECTRIC   HOVER 

ports  that  several  incubator  concerns 
having  large  plants  have  recently 
adopted  electric  heating  for  their  ma- 
chines formerly  heated  by  lamps. 
Among  these  are  a  2200-egg  plant  at 
Midvale,  Utah,  and  a  2000-egg  plant  at 
Carson  City,  Nev.  Each  plant  will  con- 
sume about  300  kw.-hr.  per  month  with 
a  maximum  demand  of  approximately 
500  watts. 
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Tungsten  Spot  or  Lens  Lamp 

In  the  accompanying  illustration  is 
shown  what  is  designated  by  the  manu- 
facturer, the  Sprague  Electric  Works 
of  the  General  Electric  Company,  527 
West  Thirty-fourth  Street,  New  York 
City  as  a  Mazda  spot  or  lens  lamp, 
which  has  been  developed  for  use  as  a 
substitute  for  the  ordinary  arc-lamp 
hand-fed  device  employed  for  stage 
lighting  and  other  purposes  for  which 
a    portable   illuminating   device    of  the 


SPOT  OR  LENS  LIGHTING  DEVICE  EQUIPPED 
WITH   GAS-FILLED  LAMP 

type  shown  is  adapted.  A  gas-filled 
lamp  is  employed  as  the  illuminant  and 
the  fixture  is  designed  especially  for 
projecting  purposes  in  theaters,  as- 
sembly halls  and  motion-picture  houses. 
According  to  the  manufacturer,  it  can 
also  be  employed  as  a  flood-lighting 
unit  from  the  balcony  or  gallery  of  a 
theater  or  as  a  spot  light  from  the  same 
location.  The  hood  of  the  device  is  sub- 
stantially constructed  and  is  of  neat 
appearance.  This  hood  is  well  venti- 
lated and  no  part  of  the  exposed  sur- 
face, it  is  declared,  attains  a  greater 
temperature  than  200  deg.  Fahr.  when 
in  continuous  operation.  The  hood  is 
built  with  an  inner  and  outer  body,  thus 
permitting  the  circulation  of  air  around 
the  lamps  at  all  times.  The  hood  is 
mounted  on  a  telescopic  stand  which  al- 
lows for  raising  or  lowering  it  at  will, 
while  a  swing-joint  attachment  permits 
operation  of  the  light  in  any  direction 
desired.  The  device  has  been  designed 
to  meet  the  requirements  of  the  Na- 
tional Board  of  Underwriters. 


Electrically  Operated  Vege- 
table-Paring Machines 

In  the  kitchens  of  hotels,  restaurants, 
clubs,  public  institutions,  etc.,  and  on 
board  ships,  the  vegetable-paring  prob- 
lem is  ever  present.  When  done  by 
hand,  the  expense  of  peeling  such  vege- 
tables as  potatoes,  turnips,  carrots, 
onions,  etc.,  is  considerable  for  both  labor 
and  unnecessary  wastage.  To  avoid 
hand  peeling,  the  American  Machinery 


Company,  1225  Callowhill  Street,  Phil- 
adelphia, Pa.,  has  developed  several 
types  of  compact  electrically  operated 
paring  machines,  one  of  which  is  shown 
in  section  in  the  accompanying  illus- 
tration. 

These  machines  are  designed  to  re- 
move, solely  by  friction,  the  whole  of 
the  outer  skin  from  potatoes,  carrots, 
turnips,  etc.,  and  turn  them  out  per- 
fectly pared,  smooth,  clean,  and  in  their 
natural  shape,  ready  for  cooking.  Ac- 
cording to  the  manufacturer,  the 
machines  will  do  the  work  quite  irre- 
spective of  the  original  condition  of  the 
vegetables,  with  a  wastage  50  per  cent 
less  than  is  possible  by  the  most  expert 
hand  paring.  One  machine,  it  is 
claimed,  will  do  as  much  work,  and  do 
it  better,  than  can  be  done  by  ten  to 
fifteen  persons  paring  by  hand.  The 
machines  will  pare  potatoes,  etc.,  with 
an    average    wastage    of    10    per    cent. 


SECTIONAL     VIEW     OF     PARING     MACHINE 
WITH    CARBORUNDUM    DISK 

Moreover,  they  will  also  pare  potatoes 
too  small  to  be  pared  by  hand,  and 
that  would  otherwise  be  thrown  out  and 
wasted. 

The  paring  operation  is  accomplished 
by  means  of  friction  disks  of  carbo- 
rundum imbedded  in  metal.  The  motors 
used  to  operate  the  machines  are  of 
water-proof  construction.  To  operate 
the  machine,  the  motor  is  first  started 
and  then  the  water  is  turned  on  and 
enough  unwashed  potatoes  or  other 
vegetables  are  placed  in  the  cylinder 
almost  to  fill  it.  The  friction  disk  at 
once  causes  the  contents  to  take  a 
rotary  motion  and  to  come  in  contact 
with  a  water  sprinkler  fastened  to  the 
side  of  the  cylinder.  The  vegetables 
are  then  brought  back  to  the  center  of 
the  disk,  and  from  here  they  are  again 


taken  to  the  side  of  the  cylinder,  and 
so  the  movement  of  the  contents  is 
repeated.  The  water  is  constantly 
sprayed  over  the  vegetables,  thor- 
oughly washing  and  cleansing  them  and 
carrying  off  parings,  dirt,  etc.,  from  the 
machine  through  the  waste  outlet  to 
the  sewer.  When  the  vegetables  are 
sufficiently  pared,  the  door  is  opened — 
without  stopping  the  machine — and  the 
clean  vegetables  are  emptied  into  the 
receptacle  placed  to  catch  them. 


Fire    Alarm    for    Use    With 
Telephone  Systems 

An  automatic  rotary  fire  alarm  has 
been  developed  by  the  Volunteer  Fire- 
men Signal  Company,  119  Fifth  Street, 
S.  E.,  Minneapolis,  Minn.,  to  meet  the 
demand  for  a  fire-signaling  device 
which  can  be  operated  in  connection 
with  telephone  systems.  According  to 
the  manufacturer,  about  90  per  cent  of 
fire-alarm  calls  are  received  over  the 
telephone,  and  the  telephone  companies 
in  many  places  are  required  to  furnish 
fire-alarm  service  for  volunteer  fire  de- 
partments. The  device  shown  herewith 
has  been  designed  to  eliminate  the  op- 
erating trouble  for  the  telephone  com- 
pany. The  apparatus  can  be  used  in 
connection  with  existing  telephone  sys- 
tems, employing  the  telephone  circuits 
and  bells  for  fire-alarm  purposes  with- 
out interfering  with  the  normal  opera- 
tion of  the  system.  It  is  particularly 
well  adapted  for  use  in  hotels,  factories, 
mines,  public  buildings  and  for  calling 
firemen  in  towns  having  volunteer  fire 
departments,  or  at  any  place  where  the 
telephone  system  might  be  utilized  for 
such  purposes.  The  spring  groups  are 
mounted  on  a  nickel-plated  mounting 
bar  and  wired  to  a  special  terminal 
mounted   in   the   cabinet.     The  ringing 


ROTARY    FIRE    ALARM     DESIGNED    FOR     USE 
WITH    TELEPHONE    SYSTEMS 

of  the  lines  is  accomplished  by  means 
of  a  heavy  spring  motor.  Thei-e  are 
five  insulated  rollers  mounted  on  the 
spring  drum  of  the  motor  and  when  set 
in  motion  the  rollers  pass  under  the 
spring  groups,  raising  the  master 
spring  in  contact  with  the  ringing  cir- 
cuit, breaking  the  line  to  the  switch- 
board so  that  it  does  not  interfere  with 
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the  ih  op  oi  >f  nal  •  on  the  boai  d  rhi 
motoi  i  evolvei  our.-  and  top  .  thui 
giving  each  line  Ave  distinct  rlni 
■  lire  signal.  When  In  italled  In  I  hotel 
or  other  places  where  more  than  one 
alarm  would  be  necessary,  the  opera 
tion  of  the  motor  can  be  continued  and 

any   number  o\'  alarms  sounded.     A  buz- 

er  i  Installed  on  tin-  machine  ami  no 
tifles  tin'  operator  of  the  starting  and 
stopping   <>f   the   machine.     There   an- 

also  five  860  ohm   lamps  installed  in  the 

machine.     Bach  one  of  those  lamps  is 

m  series  with  the  ringing  circuit.  Two 
relays  are  also  utilized,  one  of  which 
operates  simultaneously  with  the  start- 
ing of  the  machine,  the  contact  springs 
of  which  are  connected  in  multiple  with 
the    pole    changer,    or    ringing    power 

switch,  so  that  in  ease  the  source  of 
ringing  power  is  cut  off  after  business 
hours,  the  machine  automatically  op- 
erates  the  relay,  thereby  starting  the 
pole  changer  or  source  of  ringing 
power.  This  provision  has  heen  made 
to  take  care  of  eases  where  exchanges 
are  closed  at  night,  or  on  Sundays, 
where  the  alarm  might  be  turned  in 
from  the  street  from  a  weatherproof 
telephone  or  pull  box.  The  second  re- 
lay is  for  operating  a  general  alarm. 
The  apparatus  is  contained  in  a  cabinet 
built  with  two  compartments,  the  upper 
half  containing  the  mechanism  and  the 
lower  half  the  batteries  for  charging 
the  machine  in  magneto  exchangers. 
The  motor  is  wound  from  the  outside, 
thus  doing  away  with  the  necessity  of 
opening  the  door  to  wind  it. 


operation  of  the  outfl.1  Is  quite  simple 
The  motor  i    in  I  connected  t"  the    up 
ply  circuil  and  then    tai  ted  by  means 
,.i  .,    nap     ■•  'i'h.    The  battery  ii   con 
nected  i>>  the  gent  i  aim    terminals  and 
the  ampere  .I.  I  i  adjusted  by 

means  of  the  field  i  heo  tai  to  the  value 
shown  on  the  battery  nameplate.  The 
charging  is  continued  according  to  the 
method  recommended  by  the  battery 
manufacturer.      As    the    generator    is 

linn!  WOUnd,  its  voltage  increases  as 
the  ampere  load  decreases.  This  is,  as 
the  battery  approaches  a  charged  condi- 
tion the  potential  of  the  generator  auto- 
matically rises  to  the  higher  value  re- 
quired  for  finishing  the  charge.  This 
voltage  characteristic  is  said  to  be  a 
great  advantage  where  lead  batteries 
are  to  be  charged,  because  it  permits 
the  operator  to  give  the  battery  an 
equalizing  or  long-period  low-rate 
charge  which  prolongs  the  life  of  the 
lead  battery.  The  complete  equipment 
includes  a  motor-generator  set  and  a 
charging  panel  with  the  necessary  con- 
trolling rheostat,  motor,  switches  and 
fuses.  The  ammeter  shows  the  am- 
pere charging  rate  which  can  be  ad- 
justed by  the  rheostat.  Snap  switches 
and  fuses  control  both  the  motor  and 
generator,  conforming  to  all  the  require- 
ments of  the  Fire  Underwriters. 


Charging  Set  for  Gasoline 
Automobiles 

For  charging  small  storage  batteries 
utilized  on  gasoline-operated  cars  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  has 
developed  the  outfit  shown  in  the  accom- 
panying illustration.  The  equipment  is 
simple  and  compact,  and  consists  of  a 
motor-generator  set  which  can  be  con- 
nected to  ordinary  110-volt  or  220-volt, 
60-cycle,  alternating-current  or  115-volt 
or  230-volt  direct-current  lighting  cir- 
cuits. The  motor-generator  set  takes 
power  from  the  line  and  generates 
direct  current  at  a  voltage  slightly 
higher  than  that  of  the  battery.  The 
panel  and  the  charging  set  are  com- 
pletely   wired    before    shipment.      The 


Convenient    Resistance    Unit 

Equipped    with    Screw 

Plug  and  Socket 

An  "Adaptor"  enameled  resistance 
unit,  as  it  is  called,  equipped  with  an 
Edison-base  screw  plug  at  one  end  and 
an  Edison  socket  at  the  other  end,  is 
shown  in  the  accompanying  illustration 
and  has  been  developed  by  the  Ward 
Leonard  Electric  Company,  Bronxville, 
N.  Y.  The  unit  provides  a  convenient 
means  of  interposing  resistance  in  a 
circuit  and,  according  to  the  manufac- 
turer, can  be  furnished  in  any  rating 
or  size  required.  It  is  being  utilized 
quite  extensively,  it  is  pointed  out,  to 
enable  one  to  employ  "universal-type" 
motors  on  either  alternating-current  or 
direct-current  circuits  at  any  given 
constant  speed.  It  is  also  used  in  con- 
nection with  low-voltage  apparatus 
when  connected  to  circuits  of  higher 
voltage  than  that  for  which  the  appa- 
ratus is  designed.    The  unit  consists  of 


RESISTANCE    UNIT    wnii    BCREW    PL1  «■   AT 
ONE  END  AND  SOCKET  A'l   OTHER 

a  porcelain  tube  having  a  low-tempera 

tore  coefficient  wire  wound  upon  it. 
The  joint  between  the  resistance  wire 
and  the  terminal  lead  is  made  while  the 
parts  are  bright  and  clean  and  under 
high  pressure.  The  entire  resistance 
winding  as  well  as  the  joint  is  im- 
bedded in  a  coating  of  vitreous  enamel, 
which  thoroughly  protect*?  it,  it  is  de- 
clared, from  electrical,  chemical  or 
mechanical  disintegration. 


Electric  Tire-Inflator 

A  type  B  "Lectroftater,"  just 
brought  out  by  the  Black  &  Decker 
Manufacturing  Company,  Baltimore, 
Md.,  has  a  number  of  improvements 
incorporated  in  its  design.  The  ma- 
chine has  been  developed  especially 
for  use  in  inflating  automobile  tires, 
and  consists  of  a  high-pressure  air 
compressor  operated  by  a  universal 
motor.  All  parts  are  automatically 
cooled  by  a  special  cooling  system, 
which  requires  no  liquid  of  any  kind. 
All  bearings  and  gears  and  piston  are 
automatically  lubricated  from  a  cen- 
tral source  by  the  capillary  system; 
since  there  is  no  liquid  lubricant  or 
oil  level  to  maintain,  there  can  be  no 
flooding,  and  it  is  impossible  for  any 
oily  vapor  to  get  into  the  tires  with 
deleterious  effects.  The  machine  is 
neat  in  appearance,  light  in  weight 
and  is  equipped  with  long  attachment 
coil,  high-pressure  gage,  hose  and 
quick-acting  plug.  It  is  being  made 
in  two  sizes,  the  No.  1  machine  being 
designed  for  use  in  private  garages  and 
the  No.  2  machine  with  capacity  two 
and  a  half  times  as  great  as  the  No.  1 
machine  for  use  in  public  garages,  tire 
salesrooms,  etc.  The  machines  can  be 
provided  with  attachments  for  mount- 
ing on  the  wall  and  the  No.  2  can  be 
mounted,  if  desired,  on  a  light  seam- 
less steel  tubular  carriage,  having 
large  diameter  wheels  and  tool  tray. 


MOTOR-GENERATOR  SET   FOR   CHARGING   BATTERIES  FOR  GASOLINE-OPERATED  CARS 


TIRE-INFLATING    MACHINE    IN    OPERATION 
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Screw  Anchor  with  Improved 
Attachment 

W.  N.  Matthews  &  Brother,  St.  Louis, 
Mo.,  have  equipped  their  "Scrulix  an- 
chor"  with   an    attachment   called   the 


SCREW  ANCHOR  WITH  ATTACHMENT  CON- 
SISTING OF  THIMBLE,  PULLEY  AND  EYE 

"Thimpuleye"  which  combines  in  one 
device  a  thimble,  a  pulley  and  an  eye. 
It  is  claimed  that  this  device  will  en- 
able an  operator  to  save  from  five  to 
ten  minutes  of  the  time  formerly  em- 
ployed in  pulling  the  slack  out  of  the 
guys — that  is,  of  lining  up  the  oval- 
shaped  thimble  formerly  utilized.  It  is 
also  pointed  out  that  the  device  cannot 
crush  under  strains,  because  the  sec- 
tion of  the  eye  on  which  the  thimble 
rolls  is  only  1/16  in.  less  in  diameter 
than  the  inside  diameter  of  the  thimble. 


Reflector  Holder 

A  new  holder  has  recently  been 
brought  out  by  the  George  Cutter  Com- 
pany, South  Bend,  Ind.,  which  is 
adapted  especially  for  use  with  the  com- 
pany's standard  2.25-in.  and  3.25-in. 
heel  reflectors.  The  holder  has  been 
developed,  the  manufacturer  points  out, 
to  take  the  place  of  the  many  styles  of 
holders  previously  included  in  its  line, 


HEEL  REFLECTOR  ATTACHED  TO  HOLDER 

and  to  eliminate  the  need  of  various 
types  of  reflector  heels.  It  is  designed 
for  mounting  directly  on  0.5-in.  conduit 
and  consists  of  a  galvanized  and  en- 
ameled canopy  and  a  standard  socket. 


The  canopy  serves  as  a  rigid  holder  for 
the  reflector  and  also  as  a  protection 
to  the  socket.  Keyless  porcelain  or 
brass-shell  pull-chain,  "Shurlok  Me- 
dium" screw  sockets  and  porcelain 
"Mogul"  screw  sockets  with  or  without 
a  "Shurlok"  attachment,  may  be  utilized 
with  the  holder,  according  to  the  re- 
quirements of  the  installation.  Stand- 
ard heel  reflectors  of  any  type  or  size, 
the  manufacturer  asserts,  fit  readily 
into  the  holder  and  are  locked  in  po- 
sition by  means  of  a  thumb  screw. 


Double-Acting   Piston   Pump 

The  Goulds  Manufacturing  Company, 
Seneca  Falls,  N.  Y.,  has  added  to  its 
line  of  electrically  operated  pumps  the 
motor-driven  "Pyramid"  brass-lined, 
double-acting  piston  pump  shown  here- 
with. The  machine  has  a  capacity  of 
6  gal.  per  minute  against  heads  up  to 
100  ft.  It  is  said  to  be  especially 
adapted  for  use  with  elevated-tank 
water-supply  systems  on  farms  and  in 
country   homes,   mills,    small    factories, 


DOUBLE-ACTING   PUMP   DRIVEN    BY 
0.25-HP.   MOTOR 

etc.  The  pump  is  2.5  in.  by  4  in.  in  size 
and  is  driven  by  a  0.25-hp.  motor  which 
is  mounted  on  brackets  attached  to  the 
pump,  as  illustrated. 


Separable  Attachment  Plug 

Several  electrical  manufacturers  have 
agreed  on  the  making  of  standard  plugs 
and  receptacles,  the  caps  and  bodies  of 
the  various  makes  of  which  can  be  in- 
terchanged. In  the  accompanying  illus- 
tration is  shown  the  "C-H  No.  7700" 
standard-type  separable  plug,  as  it  is 
called,  recently  brought  out  by  the 
Cutler-Hammer  Manufacturing  Com- 
pany of  Milwaukee.  This  device  is  an 
all-composition  plug,  of  small  size  and 
rated  at  660  watts  at  250  volts.  The 
plug  shown  in  the  illustration  is  ap- 
proximately of  full  size.  The  knurled 
cap,  it  is  declared,  does  not  wear  shiny 
when    used,    nor    show    the   results    of 


scratches;  in  fact,  the  appearance  of  the 
knurled  cap,  it  is  claimed,  improves  with 
use,  and  since  the  cap  is  the  portion  of 
the  plug  that  shows  when  in  service 
this  feature  is  of  considerable  impor- 
tance.   The  contact  blades  are  securely 

/■ill 


SEPARABLE    ATTACHMENT    PLUG    WITH 
KNURLED   CAP 

riveted  to  the  cap,  and  are  held  in  per- 
fect alignment,  it  is  declared.  No 
screws  are  used  except  those  provided 
for  securing  the  cord  terminals.  All 
live  parts  are  concealed. 


Testing 


Alternating-Current 
Set 

The  current  testing  set  shown  in  the 
accompanying  illustration  consists  of  a 
split-core  transformer,  an  ammeter  and 
a  cord  to  connect  the  two  devices,  and 
is  designed  to  test  alternating-current 
lines.  The  transformer  is  so  con- 
structed that  it  can  be  slipped  over  the 
line  (either  primary  or  secondary)  and 
with  the  connecting  cord  plugged  into 
the  ammeter,  the  line  current  is  indi- 
cated on  the  meter.  According  to  the 
manufacturer,  a  feature  of  the  set  is 
the  three  working  ranges  (namely,  0.30 
amp.  0.125  amp.  and  0.250  amp.)  mak- 
ing it  possible  to  read  currents  as  low 
as  5  amp.  as  readily  as  250  amp.  The 
different  scales  are  available  for  use 
without  any  change  in  external  connec- 
tions;  therefore  the  set  operates  with 


ALTERNATING-CURRENT   TESTING    SET 
WITH  THREE  WORKING   RANGES 

maximum  efficiency.  The  transformer 
can  be  slipped  over  a  cable  1.125  in.  in 
diameter.  The  set  is  being  placed  on 
the  market  by  the  Western  Electro- 
Mechanical  Company,  Oakland,  Cal. 
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NEWS   OF   THE  INDUSTRY 

Review  iij   Activities  in  the  Electrical  Manufacturing,  Selling 
dud  Central-Station   Fields 


Meetings  of  the  Associated  Manufacturers  of 
Electrical  Supplies 
A  meeting  of  the  board  of  governors  of  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies  was  held  al 
the  Hotel  Biltmore,  New  York,  on  April  19,  when  stand- 
ing committees  for  the  ensuing  year  were  appointed, 

B8   follows  : 

Membership  Committee.  W.  ('.  Robinson,  chairman, 
National  .Metal  Molding  Company,  Pittsburgh,  I'a.; 
Oscar  Hoppe,  American  circular  Loom  Company,  New 
York;  11.  T.  Paiste,  H.  T.  Paiste  Company,  Philadelphia, 

l'a.;  15.  E.  Salisbury,  Pass  &  Seymour,  Inc.,  Solvay, 
N.  V;  \V.  s.  Sisson,  l>  &  W  Fuse  Company,  Providence, 
R.  1.;  ,).  11.  Trumbull,  Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn.;  Walter  I).  Steele,  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 

Finance  Committee. — J.  F.  Kerlin,  chairman,  National 
Carbon  Company,  Cleveland,  Ohio;  W.  C.  Bryant,  Bryant 
Electric  Company,  Bridgeport,  Conn.;  Charles  L.  Eid- 
litz,  Metropolitan  Electric  Manufacturing  Company, 
Long  Island  City,  N.  Y. ;  R.  E.  Gallaher,  New  York  In- 
sulated Wire  Company,  New  York;  J.  M.  Shreve,  Habir- 
shaw  Electric  Cable  Company,  New  York. 

Legal  Committee. — D.  C.  Durland,  chairman,  Sprague 
Electric  Works,  General  Electric  Company,  New  York ; 
LeBaron  C.  Colt,  National  India  Rubber  Company, 
Bristol,  R.  I.;  D.  H.  Murphy,  American  Conduit  Manu- 
facturing Company,  Pittsburgh,  Pa. 

Publicity  Committee. — A.  W.  Berresford,  chairman, 
Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.;  John  C.  Bridgman,  Hazard  Manufacturing  Com- 
pany, Wilkes-Barre,  Pa.;  L.  J.  Campbell,  Western  Con- 
duit Company,  Youngstown,  Ohio;  S.  B.  Condit,  Jr., 
Condit  Electrical  Manufacturing  Company,  Boston, 
Mass. ;  Harvey  Hubbell,  Harvey  Hubbell,  Inc.,  Bridge- 
port, Conn. 

A  special  meeting  of  the  lamp  receptacle  and  socket 
section  was  held  on  April  19  at  the  Hotel  Biltmore,  New 
York.  There  was  a  full  attendance,  and  many  matters 
of  importance  were  considered. 

On  April  19  at  the  Hotel  Biltmore,  New  York,  the 
chairmen  of  the  various  sections  of  the  Associated 
Manufacturers  of  Electrical  Supplies  had  a  very 
interesting  meeting,  at  which  W.  H.  Merrill,  president 
of  the  Underwriters'  Laboratories,  and  Dana  Pierce, 
vice-president  of  the  Underwriters'  Laboratories,  were 
present.  Mr.  Merrill  extended  an  invitation  to  the 
chairmen  to  visit  the  Laboratories,  with  a  view  to  be- 
coming familiar  with  their  method  of  inspection, 
standardization,  etc.,  and  in  acceptance  of  this  courtesy 
the  following  committee  was  appointed  for  this  pur- 
pose: Shiras  Morris,  chairman  of  the  snap  switch  sec- 
tion; B.  E.  Salisbury,  chairman  of  the  lamp  receptacle 
and  socket  section,  and  H.  R.  Sargent,  chairman  of  the 
fuse  section. 

A  special  meeting  of  the  fuse  section  was  held  on 
April  20  at  the  Hotel  Biltmore,  New  York,  at  which  all 
members  of  the  section  were  present.  W.  H.  Merrill, 
president,  and  Dana  Pierce,  vice-president  of  the  Un- 
derwriters' Laboratories,  were  present  at  this  meeting, 
and  at  the  invitation  of  the  chairman  of  the  section, 
H.  R.  Sargent,  Mr.  Merrill  addressed  the  members  in- 


formally <>ii  matters  of  standardization,  etc.,  discussing 
the  various  methods  employed  by  the  Laboratories  alone 
these  lines. 

On  April  26  the  molded  or  formed  insulation  section 
held  a  meeting  at  the  Hotel  Biltmore,  New  York.  E.  B. 
Hatch,  the  chairman,  presided  and  the  various  sub- 
committees of  the  section  made  important  reports. 

I  lie  wire  and  cable  section  held  a  very  interesting 
and  important  meeting  on  April  18,  at  the  Hotel  Man- 
hattan, New  York.  The  meeting  was  preceded  by  a 
dinner,  at  which  all  members  of  the  section  were  pres- 
ent, in  addition  to  a  number  of  guests.  At  this  meet- 
ing many  suggestions  for  new  activities  of  the  section 
were  considered  and  plans  formulated  for  action.  Sev- 
eral subcommittees,  covering  the  various  lines  of  in- 
dustry embodied  in  this  section,  were  appointed  and  it 
is  expected  that  they  will  have  important  and  interest- 
ing reports  to  make  at  a  later  meeting. 

A  complete  report  of  the  annual  meeting  of  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies,  held  on 
March  16,  at  the  Hotel  Biltmore,  New  York,  has  been 
prepared  by  the  general  secretary,  Charles  E.  Dustin, 
and  will  be  ready  for  distribution  to  all  members  of  the 
association  this  week.  This  report  gives  a  full  and 
interesting  account  of  all  action  taken  at  the  annual 
meeting,  together  with  all  details  of  the  social  session 
and  banquet  held  in  the  evening  of  the  same  day  at 
Delmonico's,  New  York. 


General    Electric    Received    Orders   in    1915 
Totaling  $98,385,891 

The  value  of  orders  reecived  by  the  General  Electric 
Company  during  1915  for  electrical  apparatus  and  de- 
vices only,  being  exclusive  of  the  orders  for  special  war 
munitions,  it  was  stated  by  C.  A.  Coffin,  chairman  of 
the  board  of  directors,  at  the  annual  meeting  on  April  21, 
was  $98,385,891.  This  was  an  increase  of  $14,637,370 
or  17  per  cent  over  1914. 

Special  war  munition  orders  were  so  restricted  as  to 
interfere  as  little  as  possible  with  the  regular  products 
of  the  company.  From  these  orders,  the  total  of  which 
received  during  1915  was  $33,980,000,  Mr.  Coffin  pointed 
out,  the  percentage  of  profit  will  probably  be  less  than 
that  of  the  average  of  the  company's  output. 

The  sales  billed  during  the  year  amounted  to  $85,522,- 
070,  which  was  a  decrease  of  $4,945,621  or  6  per  cent 
over  the  preceding  year.  The  profit  from  this  business 
amounted  to  $8,623,887.  Income  from  other  sources 
brought  the  total  net  income  of  the  company  up  to  $12,- 
307,995,  of  which,  after  paying  interest  and  dividends, 
$3,607,991  was  carried  to  surplus,  making  the  total  sur- 
plus at  the  end  of  1915  $23,692,871. 

Stocks,  bonds  and  other  securities  are  carried  at  a 
valuation  of  $32,916,593,  of  which  $19,687,965  represents 
securities  of  subsidiary  companies,  and  the  remainder 
those  of  public  utility  and  other  companies.  The  current 
accounts  and  notes  receivable  are  carried  at  $19,619,216. 

At  the  end  of  1915  the  company  had  in  its  employ 
60,000  persons. 

The  total  floor  space  occupied  by  the  company  in  1915 
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was  14,830,000  sq.  ft.,  which  was  less  than  that  of  the 
previous  year  by  10,000  sq.  ft.  This  was  on  account  of 
the  sale  of  several  small  factories  which  more  than  offset 
the  manufacturing  floor  space  added  in  1915.  Plant  ex- 
penditures amounting  to  $4,485,069  were  chiefly  for  im- 
provements in  existing  construction  and  equipment  and 
the  purchase  of  special  tools  and  machinery.  Because 
of  the  nature  of  these  expenditures  and  on  account  of 
the  liquidation  of  the  book  value  of  the  factories  sold, 
the  reduction  in  the  plant  account  for  the  year  was 
$5,985,069.  The  book  value  of  all  plants  at  Dec.  31,  1915, 
amounted  to  $29,563,331. 

A  condensed  statement  of  the  profit  and  loss  account 
for  the  year  ended  Dec.  31,  1915,  follows: 

Sales    billed     $85,522,070 

Less :    cost    of    sales,    including;   all    operating,    mainte- 
nance and  depreciation   charges 76,898,183 

$8,623,887 

Interest   and   discount    $1,434,269 

Income   from   securities   owned 1,554,843 

Sundry  revenues    694,996 

$3,684,108 
Less  : 

Interest    on    debenture    bonds 570,085 

3,114,023 

$11,737,910 
Dividends    paid    8,129,918 

Net  surplus  for  the  vear $3,607,992 

Surplus  at  Jan.  1,  1915 20,084,879 

Surplus  at   Dec.    31,    1915 $23,692,871 


Convention  Dinner  of  Lighting  Sales  Bureau 

Chicago  men  interested  in  electric  lighting  sales  are 
planning  a  Lighting  Sales  Bureau  banquet  to  be  held 
during  the  N.  E.  L.  A.  convention  at  Chicago.  Although 
the  exact  time  and  place  at  which  the  meeting  is  to  be 
held  has  not  yet  been  decided  upon,  these  details  are 
being  rapidly  worked  out.  John  G.  Learned,  assistant 
to  vice-president  of  the  Public  Service  Company  of 
Northern  Illinois,  Chicago,  has  the  affair  in  charge. 


Electric  Flag  Presented  to  City  of  Athens,  Ga. 

Tuesday,  April  11,  was  "flag  day"  at  Athens,  Ga.,  and 
the  occasion  was  fittingly  celebrated  by  street  parades, 
patriotic  demonstrations  and  the  lighting  of  a  large 
electric  flag  on  the  City  Hall.  In  the  morning  at  sun- 
rise there  was  a  flag  salute  by  the  University  of  Georgia 
cadets.  Shortly  before  noon  there  were  street  parades 
with  special  music  and  addresses.  There  were  also  band 
concerts  at  intervals  in  different  parts  of  the  city.  At 
night  patriotic  exercises  were  heM  in  connection  with 
the  unveiling  of  a  large  electric  flag  over  the  city  build- 
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THE  PARADE   PRECEDING  THE  "FLAG  DAY"   CEREMONIES 

ing  presided  over  by  C.  D.  Flanigan.  The  emblem  was 
presented  to  the  city  by  Judge  J.  J.  Strickland  on  behalf 
of  the  Chamber  of  Commerce  and  accepted  by  Mayor  R. 
O.  Arnold.  The  ceremonies  were  closed  with  addresses, 
chief  among  which  were  those  made  by  Samuel  L.  Olive 
of  Augusta,  Ga.,  and  John  Temple  Graves  of  New  York. 


Protecting  Canadian  Power  Plants  on 
Niagara  Frontier 

So  great  is  the  fear  that  the  big  Canadian  power 
plants  at  Niagara  Falls,  Ont.,  will  be  destroyed  and 
otherwise  crippled  by  German  secret  agents  that  the 
Dominion  authorities  have  ordered  the  erection  of 
barbed-wire  entanglements  along  part  of  the  frontier 
of  Canada  in  the  vicinity  of  the  electric  generating 
plants.  The  present  armed  guard  has  been  greatly  in- 
creased by  the  arrival  of  additional  troops  from  near-by 
concentration  camps. 

The  area  of  the  Victoria  National  Park  about  the 
plant  has  been  closed  to  the  public.  Arc  lamps  have 
been  erected  to  illuminate  the  fence  at  night  and  the  cars 
of  the  Great  Gorge  Route  Railway,  which  passes  close 
to  the  power  house  while  making  the  loop  in  the  vicinity 
of  the  Canadian  Horseshoe  Falls,  are  escorted  through 
the  inclosures  under  armed  guard. 


THE   ELECTRIC   FLAG   ON    THE   ATHENS   CITY   HALL 


Boston  Street  Lighting  Arbitration 

Arbitration  of  the  prices  of  street  lighting  as  set  forth 
in  the  latest  contract  between  the  city  of  Boston,  Mass., 
and  the  Edison  Electric  Illuminating  Company,  was 
taken  up  by  the  Massachusetts  Gas  &  Electric  Light 
Commission  on  April  20.  By  the  terms  of  the  contract, 
signed  on  Dec.  7,  1916,  the  price  per  500-watt  6.6-amp. 
direct-current  magnetite  arc  lamp  burned  3828  hours 
per  year  is  $87.53.  This  price,  as  well  as  the  price  of 
other  street  lamps,  is  to  be  arbitrated  by  the  board  and 
made  retroactive  to  July  1,  1915.  The  parties  agree  that 
if,  as  a  result  of  the  investigation,  the  board  shall  deter- 
mine that  a  fair  price  for  the  entire  service  supplied  to 
the  municipality  is  less  than  the  total  amounts  to  be 
paid  according  to  the  company's  street  lighting  schedule, 
one  or  more  of  the  rates  charged  according  to  the  sched- 
ule may  be  reduced  by  the  commission  in  such  manner 
that  the  total  payments  by  the  city  shall  not  be  less  than 
the  fair  price  for  the  entire  service  as  determined  by  the 
board. 

Leonard  L.  Elden,  electrical  engineer  of  the  company, 
was  called  as  an  expert  witness  to  explain  data  submit- 
ted by  the  company  upon  the  cost  and  revenue  of  its 
Boston  street  lighting  service.  On  account  of  the  earlier 
negotiations  the  income  and  operating  cost  of  the  street 
lighting  system  were  determined  on  the  basis  of  the 
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number  of  lamps  connected  Nov.  80,  L914.    The  yearlj 
Income  from  arc  lamps  was  $401,201    (4648  magnetite 

lamp-     at     $87.68     and     twent\    l.nii      ThorU     lamps     at 

8148.06);    from   Ineandeacenta,  $78,617,  and  the  total 
■tree!  lighting  Income  wa    15479,718.    The  total  cosl  of 
operation  and  maintenance  was  $284,627,  leaving  a  gross 
profit  of  $196,091  available  for  proportion  of  general  ,x 
penses,  taxes,  dividends  and  depreciation. 

The  COSl  Of  Operation  and  maintenance  was  made  up 
Of  the    following  principal    items:     Production  and   BUb 

station  costs.  $98,876;  operating  and  maintaining  lamps, 

$107.01)1;    operating    lines    and    fixtures,    $ll,189j    main 
taining  lines  and  fixtures,  $68,862;  stock-room  expense, 
$6,G0S;  records  and  billing,  $2,000. 

The  average  cost  of  energy  per  kilowatt-hour  sold  for 
the  year  ending  Nov.  80,  1914,  not  including  the  cost  of 
distributing  from  substations,  was: 

Qeneratlng  expenses: 

Operating    1944.129 

Maintenance  :oui  repairs    114,988 

$1,059,117 
Subs  tat  Ion  expenses  : 

Operating $2io.'tr,:» 

Maintenance    ;,7,909        268,878 

$1,327,995 
Total   kilowatt-hours   delivered   to  high-tension  substa- 
tion bus   180,049,909 

Cost    per    kilowatt-hour   delivered   to   high-tension   sub- 
station bus.  cent 0.7375 

BSnergy  delivered  to  high-tension  substation  buses  for  street 
lighting  was  18,406,884  kw.-hr. 

The  company  presented  the  following  pro-rated  invest- 
ment costs  per  arc  lamp,  as  of  Nov.  30,  1914: 

General   office,    land,   buildings,   equipment $9.21 

Service    buildings    property 17.08 

Laboratory   .92 

Records 1.07 

Transportation   and    repair  equipment 4.15 

General  stock    6.28 

Stock  arc  lamps  and  parts 1.20 

Subst                   -nd   and   buildings 14.35 

Generating'   station    (arc   lighting   demand,    3223    kw.  ;    sys- 
tem demand,    65,342   kw.  ;   $116   per   kilowatt)    maximum 

load    81.86 

Transmission  lines    (cable  and  conduit) 4.84 

Transmission    lines    (switching   apparatus) .78 

Converting    apparatus     (brush    arc    generators,     rectifiers, 

motor  generators)    61.29 

Lamp  poles,  4567    61.06 

Arc  lamps,  4567    27.71 

Conduit  for  arc  circuits,  797,523  ft 109.98 

Cable,    2,611,298   ft 165.95 

Manholes,  3397    31.54 

Poles,    5850    19.59 

Wires,   1.S44.269  ft 16.15 

Total  per  arc  lamp $635.01 

Total  arc  lighting  investment  $2,900,118. 

Other  figures  prepared  gave  a  total  investment  in  series 
incandescent  lighting  equipment  of  $180,860  for  Boston, 
and  an  investment  of  $288,470  in  multiple  incandescent 
street  lighting.  The  investment  per  street  incandescent 
lamp  is  $114.95.  The  total  investment  for  arc  and  in- 
candescent street  lamps  is  $3,369,448.  The  annual  op- 
erating expenses  per  arc  lamp  are  as  follows: 

Production  and  substation  costs $17.80 

Production    and    substation    general    expenses 1.26 

Repairs,  overhead  lines    3.12 

Repairs,   underground   cables    4.71 

Repairs,   underground   conduit    45 

Repairs,  lamp  poles  and  fixtures 3.02 

Operating  overhead  lines   75 

Operating  underground  cables 48 

Operating  underground  conduit 51 

Rental  of  attachments    14 

Trimming    4567    lamps 10.63 

Patrolling   2.03 

Repairing    2.84 

Stock   room   expenses    1.00 

Maintaining  records   and   billing 22 

Total  per  arc  lamp .". $48.96 

The  above  figures  do  not  include  taxes,  administration, 
supervision,  legal,  liability  insurance,  pension  and  sick 
benefit  expenses  and  capital  investment  necessary  to 
carry  on  the  business. 

On  the  above  tabular  basis  the  annual  operating  ex- 
penses per  series  incandescent  lamp  are  $12.98  and  per 
multiple  incandescent  street  lamp  $15.59.  There  were 
2299  series  incandescents  and  1784  multiple  incandes- 
cents  in  service. 


Public  Service  Commission  News 

Vermont  Commission 

The  Public  Service  Commission  has  issued  a  decision 
denying  the  Central  Vermont  Power  Company,  Mont- 
pelier,  authority  to  issue  $20,000  In  capital  stock,  on 
the  ground  that  it  is  not  the  policy  of  the  hoard  to 

authorize  the  issue  of  securities  without  definite  in- 
formation as  to  the  expenditure  of  the  proceeds  of  such 
issue  and  sale.  The  decision  holds  that  "supervision 
Over  the  issue  of  stock  and  bonds  is  given  to  the  com- 
mission for  the  purpose  of  protecting  the  public  from 
over-capitalization,  which  evil  is  always  reflected  in 
rates,  and  for  the  purpose  of  protecting  the  investor  by 
insuring  the  proper  expenditure  of  his  investment  in 
public  utility  securities." 

Maine  Commission 

The  Public  Utilities  Commission  has  authorized  the 
Milo  Electric  Light  &  Power  Company  to  furnish  elec- 
tricity in  the  town  of  Sebec.  It  is  planned  to  install  a 
6600-volt,  two-phase  system,  serving  individual  or 
grouped  farm  customers  at  reduced  cost.  The  Penob- 
scot Bay  Electric  Company  had  been  authorized  to  fur- 
nish a  similar  service  in  the  town,  but  so  far  as  the 
evidence  before  the  board  showed,  no  steps  toward  this 
had  been  taken.  The  petition  of  the  Milo  company  was 
granted  on  the  ground  that  it  would  not  result  in  the 
duplication  of  any  system  now  established  or  impair 
any  existing  investment  in  properties  serving  the  terri- 
tory. 

New  York  Commission 

The  Public  Service  Commission  for  the  Second  Dis- 
trict has  approved  the  franchise  granted  the  Niagara, 
Lockport  &  Ontario  Power  Company  by  the  village 
authorities  of  the  village  of  Skaneateles  for  a  trans- 
mission line  from  the  point  where  the  company  now 
supplies  the  village  municipal  plant  with  energy  outside 
the  village  limits,  to  a  substation  within  the  village. 
The  commission  was  of  the  opinion  that  as  the  new 
line  is  not  one  that  will  enter  into  competition  with  the 
village  plant  by  supplying  energy  to  any  customer  ex- 
cept the  village,  its  franchise  is  not  one  for  the  grant- 
ing of  which  the  village  law  requires  a  vote  of  the  vil- 
lage electors. 

Montana  Commission 

Holding  that  the  State,  and  not  the  city,  has  the  power 
of  regulating  public  utility  rates,  the  District  Court  has 
handed  down  a  decision  upholding  the  reduction  of  dis- 
counts from  10  per  cent  to  5  per  cent  made  by  the  Mon- 
tana Power  Company  upon  order  of  the  State  Utilities 
Commission. 

The  question  before  the  court  was  whether  the  State 
commission  could  make  an  order  that  in  effect  nullified 
that  clause  in  the  charter  which  the  city  had  granted 
the  power  company  governing  its  discount  for  payments 
within  a  given  period,  or  whether  the  charter  rate  would 
take  precedence. 

After  reviewing  the  facts  of  the  case,  the  court  held 
that  "rate-making  is  a  legislative  act ;  it  is  inherent  in 
and  belongs  primarily  to  the  Legislature.  Unless  the 
State  has  surrendered  this  sovereign  authority  and 
delegated  to  the  municipality  the  power  to  fix  certain 
rates  for  a  definite  period,  though  the  grant  and  ac- 
ceptance of  the  franchise  in  this  case  created  a  contract 
between  the  parties  to  it,  the  rates  thereby  fixed  are, 
nevertheless,  cognizable  for  revision  by  the  Public  Ser- 
vice Commission.  There  is  no  delegation,  expressed 
or  by  implication,  of  power  which  authorized  the  city 
to  contract  inviolably  for  the  rates  mentioned  in  the 
franchise." 
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Maine  Commission  Makes  First  An- 
nual Report. — The  bound  volumes  of 
the  first  annual  report  of  the  Maine 
Public  Utilities  Commission  have  just 
come  off  the  press.  The  commission 
first  took  up  its  duties  in  November, 
1914. 

Movement  on  Foot  to  Repeal  Norlh 
Dakota  Utilities  Law.  —  Maintaining 
that  the  public  utilities  law  passed  by 
the  last  Legislature,  under  which  the 
power  of  fixing  rates  of  water,  gas,  elec- 
tric light,  heat  and  power  companies  is 
taken  from  the  city  governments  and 
bestowed  upon  the  State  Railroad  Com- 
mission, is  unfair  in  that  it  provides 
no  remedy  for  the  public  in  the  event 
that  it  may  be  dissatisfied  with  a  rate 
fixed  by  the  commission,  a  determined 
effort,  it  is  reported,  will  be  made  to 
bring  about  the  repeal  of  the  measure, 
or  at  least  its  amendment,  in  the  next 
session  of  the  State  Legislature. 

Public  Safety  Campaign  for  Altoona. 
— Altoona,  Pa.,  will  have  a  public 
safety  campaign  on  the  first  four  days 
in  May.  The  campaign  will  be  given 
under  the  auspices  of  the  local  Cham- 
ber of  Commerce  and  under  direction 
of  the  State  department  of  labor  and 
industry,  in  co-operation  with  the  Penn- 
sylvania Railroad  Company,  the  Al- 
toona &  Logan  Valley  Electric  Railway 
Company,  the  Schwarzenbach-Huber 
Company,  the  Penn  Central  Light  & 
Power  Company,  the  public  and  paro- 
chial schools  and  various  civic  organi- 
zations. The  campaign  will  be  in  the 
form  of  motographic  entertainments. 

San  Francisco  Companies  Enter  Into 
Joint  Pole  Agreement. — The  drafting 
of  a  joint  pole  agreement  by  repre- 
sentatives of  all  public  service  corpo- 
rations maintaining  overhead  wires  in 
San  Francisco,  Cal.,  was  begun  on  April 
11.  It  was  decided  to  allow  poles  al- 
ready up  to  remain  the  property  of  the 
companies  that  erected  them,  and  to 
have  these  companies  grant  perpetual 
easements  to  other  companies.  Joint 
occupancy  of  the  poles  can  thus  be 
assured  on  equitable  terms,  it  was  said, 
while  the  accounts  to  be  kept  in  re- 
gard to  the  poles  will  be  simplified. 
Joint  ownership  will  be  provided  for 
where  several  companies  wish  to  erect 
new  poles  at  the  same  time. 

Commonwealth  Edison  Company  Adds 
Rifle  Club  to  Recreations  for  Em- 
ployees.— In  keeping  with  the  spirit  of 
the  times,  Guy  Lund,  chief  electrician 
of  the  Fisk  &  Quarry  Street  stations  of 
the  Commonwealth  Edison  Company, 
and  chairman  of  the  recreations  com- 
mittee of  the  company  section,  N.  E. 
L.  A.,  has  added  a  rifle  club  to  the 
various  activities  for  the  employees  as 
an  outgrowth  of  the  Fisk  and  Quarry 
Rifle  Club,  which  has  been  in  active 
existence  for  more  than  a  year.  One 
range  has  been  fitted  up  in  the  com-  \ 
pany's  former  office  building  at  120 
West  Adams  Street,  with  nine  targets,' 
and  another  at  the  northwest  station, 
in  addition  to  the  one  at  Fisk  Street 
station.  The  employees  are  showing 
remarkable  interest  in  the  new  sport, 
and  Mr.  Lund  predicts  that  it  will  be 
the  largest  recreation  club  of  the  com- 
r  any  section  by  the  end  of  next  season. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Taking  Census  of  Kansas  Light  and 
Power  Plants. — Carl  W.  Moore,  secre- 
tary of  the  Kansas  Public  Utilities 
Commission,  is  taking  a  census  of  the 
electric  light  and  power  companies  and 
plants  in  the  State.  It  is  believed  there 
are  a  number  of  plants  that  have  not 
filed  statements  of  rates  and  regula- 
tions governing  service,  as  required  by 
the  utilities  act. 

New  Lighting  System  Proposed  for 
San  Francisco  Civic  Center. — At  a  re- 
cent meeting  of  the  San  Francisco 
Board  of  Supervisors,  there  was  pre- 
sented a  set  of  plans  prepared  by  W. 
D'A.  Ryan,  for  illuminating  the  Civic 
Center.  It  is  proposed  to  use  five-lamp 
standards  similar  to  those  designed  for 
Market  Street  and  described  on  page 
471  of  the  Electrical  World  of  Feb. 
26.  About  162  units  would  be  used,  the 
estimated  installation  cost  being  $40,000 
and  the  maintenance  $13,000  per  an- 
num. In  addition  to  this  system  it  is 
planned  to  use  a  flood-lighting  scheme 
on  the  large  dome  of  the  city  hall,  to  be 
accomplished  by  placing  in  circular  ar- 
rangement around  the  dome  a  battery 
of  500-watt  incandescent  projectors. 

Opportunity  Given  New  York  Com- 
mission Staff  to  Attend  Military  En- 
campment.— The  Public  Service  Com- 
mission for  the  First  District  of  New 
York  has  adopted  a  rule  which  will 
permit  its  employees  to  attend  military 
encampments  next  summer  without 
loss  of  pay.  Each  employee  is  en- 
titled to  two  weeks'  vacation  and  cer- 
tain additional  time  for  other  purposes. 
The  new  rule  allows  sixty-six  hours  of 
additional  time,  which,  with  the  usual 
vacation  allowance,  will  practically 
give  a  man  four  weeks  altogether.  This 
extra  allowance,  however,  will  be  made 
only  upon  the  filing  of  a  certificate  of 
attendance  at  a  military  camp.  No 
deduction  will  be  made  from  the  pay 
of  employees  attending  such  camps. 

Two  Utah  Municipal  Plants  Go  Out 
of  Business. — Two  municipalities  in  the 
State  of  Utah  have  recently  voted  to 
sell  their  municipal  plants  and  go  out 
of  the  business  of  furnishing  electricity 
for  lighting  and  power  purposes.  In 
both  cases  the  systems  were  purchased 
by  the  Utah  Power  &  Light  Company, 
and  contracts  have  been  made  with  that 
company  for  service  for  the  two  cities. 
The  first  city  to  take  this  step  was 
Wellsville.  Owing  to  the  limited  field 
open  for  the  sale  of  power  and  the 
overhead  expenses  attending  upon  the 
operation  of  the  small  system,  the  oper- 
ation of  this  municipal  plant  had  proved 
to  be  unprofitable  for  some  time.  The 
second  municipal  plant  to  go  out  of 
eommission  was  owned  by  the  city  of 
Farmington. 


Property  Owners  May  Cut  Anchor 
Wires  and  Be  Immune  from  Arrest. — 

City  Manager  Ward,  of  Sandusky, 
Ohio,  has  decided  that  public  service 
companies  have  no  right  to  stretch 
anchor  wires  from  the  tops  of  poles 
to  the  ground  and,  as  a  result,  has  in- 
structed the  police  department  to  make 
no  arrests  where  citizens  cut  wires 
stretched  from  poles  in  front  of  their 
homes.  The  various  companies  are 
protesting  against  the  decision. 

To  Hold  Examination  for  Electrical 
Trade  Investigators. — The  Bureau  of 
Foreign  and  Domestic  Commerce  plans 
to  hold  an  examination  during  the 
month  of  May  for  the  position  of  spe- 
cial agent  to  investigate  the  markets 
of  China,  India,  East  Indies,  Africa  and 
Australasia  for  electrical  goods.  Ap- 
plication to  take  this  examination 
should  be  made  direct  to  the  Bureau 
of  Foreign  and  Domestic  Commerce, 
Washington,  D.  C,  and  should  set  forth 
the  applicant's  education  and  his  ex- 
perience in  the  subject  of  the  investi- 
gation. 

Columbus  Company  Will  Build  Walla 
of  New  Plant  in  Way  to  Aid  Flood 
Prevention. — In  applying  to  the  City 
Council  of  Columbus,  Ohio,  for  per- 
mission to  erect  a  new  power  plant 
on  land  it  owns  on  the  bank  of  the 
Scioto  River,  the  Columbus  Railway, 
Power  &  Light  Company  has  offered 
to  build  its  east  wall  50  ft.  back  from 
the  river  bank  to  allow  for  condemna- 
tion of  the  land  when  the  proposed 
flood  prevention  plan  is  put  into  opera- 
tion and  to  so  construct  this  wall  that 
it  will  afford  adequate  protection  from 
high  water.  The  new  plant  will  cost 
approximately  $375,000  and  will  be 
equipped  with  a  turbine  of  15,000-kw. 
capacity  in  the  beginning,  with  space 
for  additional  machines  when  needed. 
Julius  F.  Stone,  of  the  conservancy 
commission,  informed  the  City  Council 
that  the  company's  proposition  would 
fit  into  the  flood  protection  plans  and 
appeared  satisfactory  in  every  way. 

Los  Angeles  Loses  Levining  Creek 
Power  Rights. — The  California  Water 
Commission  has  issued  formal  notice  to 
the  Public  Service  Commission  of  Los 
Angeles  that  it  has  granted  to  the  Pa- 
cific Power  Corporation,  a  subsidiary  of 
the  Nevada-California  Power  Company, 
a  power  permit  on  Levining  Creek,  pro- 
viding for  the  appropriation  of  40  cu. 
ft.  per  second  of  the  creek's  water  for 
power  purposes.  The  city  made  strong 
objection  to  the  granting  of  the  permit, 
as  it  interferes  with  the  plans  for  fur- 
ther development  of  the  municipal' 
power  project,  but  the  protest  was  de- 
nied on  the  grounds  of  priority  in  filing 
the  application  by  the  power  company. 
The  power  company  has  also  been 
granted  a  power  permit  on  Rush  Creek, 
provided  its  power  plant  is  placed  at 
some  point  above  that  where  the  city 
proposes  to  construct  a  tunnel  for  the 
purpose  of  taking  waters  of  Rush  Creek 
through  the  hills  and  emptying  them 
into  Owens  River.  While  this  stipula- 
tion will  save  to  the  city  the  use  of 
Rush  Creek,  the  city  will  lose  altogether 
its  projected  use  of  Levining  Creek,  it 
is  stated,  unless  it  purchases  the  in- 
stallations made  by  the  company. 
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rexas    Electrical    Contractors.    The 

annual  meeting  of  the  Electrical  Con 
1 1 actoi  i  will  be  held  In  < lal 

\ e  ton  "ii  \i.i>  i ,  and  L8  al  the  ame 
'  ime  .1    the  m<  I  he  Southwest 

>•!  n  Elect  rical  &  Ga      \     ociat  Ion. 

Nal al  i  M  «■  Protection    lasociation. 

The  repoii  of  the  electrical  commit 
tee  of  the  National  Fire  Protection    \ 
Bocial  ion.  of  w  hich  F.  E.  <  labol  of  Bo 
ion  i-,  chairman  and  Ralph  Sweetland, 
also   of    Boston,    is    secretary,   will    be 
given    al    the    morning   Beaslon   of   the 
second    day    of    the    twentieth    annual 
meeting  of  the  association  which  is  to 
be  held  in   Insurance   Exchange   Build 

ing,  Chicago,  On    May   9,    10  and    11. 

Electrical    Development    and    Jovian 
League  of  San  Francisco. — At  a  meet 
mg  of  the  Electrical  Development  and 

Jovian  League  Of  San  Francisco,  on 
April  lit),  consideration  was  given  to 
the  proposed  new  constitution.  As  it 
was  felt  that  the  league  has  outgrown 
to  a  great  extent  its  present  consti- 
tution and  by-laws,  the  executive  com- 
mittee adopted  a  new  constitution. 
Provision  is  made  for  an  associate  non- 
active  membership  for  members  of  the 
national  Jovian  Order  who  are  not  af- 
filiated with  the  local  league  as  active 
members. 

Electric  Power  Club. — The  sixth  an- 
nual meeting  of  the  Electric  Power 
Club  will  be  held  at  Hot  Springs,  Va., 
on  May  1,  2,  3  and  4  at  the  Homestead 
Hotel.  Monday  afternoon,  May  1,  part 
of  Monday  evening  and  Tuesday  eve- 
ning will  be  given  over  to  committee 
meetings.  General  meetings,  at  which 
will  be  given  the  reports  of  the  various 
committees,  will  be  held  on  Monday 
morning,  Monday  evening,  Tuesday 
morning,  Wednesday  afternoon  and 
Thursday  morning.  Charles  Robbins 
will  read  a  paper  on  "Motor  Ratings" 
at  the  general  session  on  Monday  eve- 
ning. 

New  York  Jovian  League.  —  James 
H.  McGraw,  president  of  the  McGraw 
Publishing  Company,  publisher  of  the 
Electrical  World,  addressed  the  reg- 
ular meeting  of  the  Jovian  League  of 
New  York  City  on  April  26  on  the  sub- 
ject "The  Mission  of  a  Business  Paper 
and  the  Resources  Necessary  to  Make 
the  Paper  Effective."  In  addition  to 
citing  some  figures  showing  the  labor, 
costs  and  capital  necessary  to  make  a 
business  paper  effective,  Mr.  McGraw 
pointed  out  with  great  emphasis  that 
the  salvation  of  the  general  magazine 
is  in  following  up  the  lead  of  the  busi- 
ness paper  with  articles  of  a  broad 
business  character. 

National  Association  of  Manufactu- 
rers.— The  annual  meeting  of  the  Na- 
tional Association  of  Manufacturers 
will  be  held  at  the  Waldorf-Astoria, 
New  York  City,  on  May  15,  16  and  17. 
On  May  16,  representatives  of  twenty- 
one  state  associations  will  discuss  lo- 
cal industrial  conditions  in  fifteen-min- 
ute talks.  The  next  day  representa- 
tives of  twenty-one  national  craft  as- 
sociations will  be  heard  in  a  series  of 
brief  addresses  on  topics  of  trade  im- 
portance and  likewise  public  interest. 
Export  trade  will  be  featured  in  an 
elaborate  round-table  discussion  on  the 
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evening  of  -May   L6,  participated  in  by 

experts  in  foreign  trade  and  presided 
Over  l>y  a  trade  leader  of  hi^h  stand- 
ing. Incidental  to  the  convention  there 
will  be  an  exhibition  devoted  to  various 
phases  of  export  trade. 

Southwestern  Electrical  and  Gas  As- 
sociation.— The  twelfth  annual  conven 
tion  of  the  Southwestern  Electrical  & 
Gas  Association  will  be  held  at  the  Ho- 
tel Galvez,  Galveston,  Tex.,  on  May 
17,  IS,  1!)  and  20.  In  the  light  and 
power  sessions  the  papers  will  be  de- 
voted to  "Rates"  and  "Power  Load." 
The  subject  of  "Rates"  will  be  handled 
in  all  its  phases  by  over  a  dozen  opera- 
tors of  central  stations— large  and 
small — of  the  State,  as  a  symposium  of 
their  experiences  and  opinions.  In  the 
general  sessions  addresses  will  be  made 
by  invited  guests,  prominent  men  in  the 
industry,  on  "Public  Policy,"  "Public 
Relations"  and  other  similar  broad  sub- 
jects. The  local  Jovians  will  hold  a 
rejuvenation  and  joviation  during  the 
convention. 

Engineers'  Society  of  Western  Penn- 
sylvania.— A  course  of  five  free  lectures 
on  military  engineering  will  be  given 
each  Wednesday  evening  in  May,  start- 
ing on  May  3,  by  Lieut.-Col.  F.  R. 
Shunk,  Maj.  P.  S.  Bond,  Maj.  J.  C. 
Oakes  and  Capt.  C.  L.  Sturdevant,  all 
of  the  corps  of  engineers  of  the  United 
States  Army,  and  A.  L.  Humphrey, 
vice-president  of  the  Westinghouse  Air- 
brake Company,  at  Carnegie  Music 
Hall,  Pittsburgh,  under  the  auspices  of 
the  Engineers'  Society  of  Western  Penn- 
sylvania. The  course  wiH  be  open  to  all 
engineers  and  technical  men  or  men  of 
engineering  or  technical  experience. 
Mr.  Humphrey's  lecture  is  scheduled 
for  May  31  and  his  subject  will  be 
"Mobilization  of  Material  and  Indus- 
trial  Resources." 

Iowa  Section,  N.  E.  L.  A. — A  joint 
convention  of  the  Iowa  District  Gas 
Association,  the  Iowa  Street  &  Inter- 
urban  Railway  Association,  and  the 
Iowa  section  of  the  National  Electric 
Light  Association  will  be  held  at  Du- 
buque, May  10,  11  and  12.  This  will  be 
the  first  attempt  that  has  been  made 
in  Iowa  to  bring  the  public  utility  com- 
panies comprising  the  railway,  gas  and 
electrical  associations  together.  The 
program  has  been  arranged  in  such  a 
manner  "that  the  three  associations  will 
come  together  in  certain  joint  sessions 
while  there  will  also  be  separate  ses- 
sions for  the  several  associations.  In 
this  way  it  is  felt  that  each  associa- 
tion will  retain  its  entire  individuality, 
at  the  same  time  permitting  of  joint 
sessions,  at  which  topics  of  interest  to 
all  can  be  considered.  After  a  thor- 
ough investigation  the  committee  on 
manufacturers'     exhibits     found     that 


there  were  not  a  sufficient  number  of 
manufacl  urei  s  interested  to  wai  rani 
the   holding   of  ■   r<  nibit,  and 

i  or  i  hat  reason  an  exhil 
elation    proposition,    has    Keen    aban 
doned.    The  program  in  which  the  Na 
tipnal    Electric   Light    Aasociatioi 
tion    will    participate    is    at    follows: 
Wednesday  morning,  May  id,  joint  ses- 
sion, address  Of  welcome  by  Hon.  .lame  . 
Saul,    Mayor    of     DubuqUC,    and    an    ad 
dress     on     "Theory     of     Public     Utility 

Franchises,"  by  George  McLean,  pres- 
ident of  the  Key  City  Gai  Company, 
Dubuque,  followed  by  discussion;  Thurs- 
day morning,  May  11,  joint  session,  to 
be  addressed  by  Samuel  Insull,  presi- 
dent of  the  Commonwealth  Edison  Com- 
pany, Chicago,  111.,  on  "Some  Comments 
on  Public  Utility  Commissions  and 
Their  Relations  with  Public  Utility 
Companies,"  followed  by  discussion; 
afternoon  of  May  11,  joint  session,  to 
consider  the  subject  of  depreciation,  on 
which  a  paper  will  be  presented  by  Gen. 
George  H.  Harries,  president  Omaha 
(Neb.)  Electric  Light  &  Power  Com- 
pany. The  separate  sessions  of  the 
section  will  begin  on  the  afternoon  of 
May  10,  with  an  address  by  President 
E.  M.  Walker,  followed  by  a  report  of 
the  secretary-treasurer,  secretary's  re- 
port on  membership,  report  of  program 
committee,  appointment  of  convention 
committees,  committee  report  on  "Tele- 
phone Interference"  by  J.  M.  Drabelle, 
of  Cedar  Rapids,  a  committee  report  on 
public  relations  by  H.  C.  Blackwell,  of 
Davenport,  and  the  report  of  the  special 
accounting  committee  by  C.  E.  Fahrney, 
of  Ottumwa.  At  the  session  on  the 
morning  of  May  12,  Dr.  L.  A.  Hawkins, 
of  the  research  laboratory  of  the  Gen- 
eral Electric  Company  of  Schenectady, 
N.  Y.,  will  deliver  an  address  entitled 
"Results  of  Increased  Knowledge  of  the 
Nature  of  Electricity."  It  will  be  fol- 
lowed by  a  committee  report  on  the 
"Possibilities  of  Business  from  Rural 
Transmission  Lines,"  presented  by  W. 
H.  Burtis,  of  Decorah,  a  committee  re- 
port on  "Fire  Insurance  Rates  as  Af- 
fected by  the  New  Law,"  presented  by 
J.  P.  Ingle,  of  Keokuk,  and  a  committee 
report  on  "Draft  of  Recommended 
Ordinance  Regulating  Electrical  Con- 
struction in  the  Smaller  Towns,"  pre- 
sented by  M.  G.  Lyon,  of  Perry.  The 
final  separate  session  of  the  section 
will  be  held  during  the  afternoon  of 
May  12  and  will  be  opened  by  the  com- 
mittee report  on  "Facts  and  Factors," 
by  Austin  Burt,  of  Waterloo.  This  will 
be  followed  by  the  committee  report 
on  "Collection  and  Compilation  of 
Rates  Charged  Municipalities  for  Street 
Lighting  and  Water  Pumping,"  pre- 
sented by  Edward  Soukup,  of  Cedar 
Rapids,  a  committee  report  on  "Draft 
of  Model  Contract  Between  Municipal- 
ity and  Central  Station  Covering  Street 
Lighting,"  by  Rufus  E.  Lee,  of  Clarinda, 
and  concluding  with  the  report  of  the 
convention  committee.  Separate  ses- 
sions of  the  gas  association  and  the 
railway  association  will  be  held  paral- 
leling the  N.  E.  L.  A.  sessions.  Enter- 
tainment features  have  been  provided 
for  the  evenings  in  addition  to  which 
the  Jovians  will  hold  a  rejuvenation  on 
the  evening  of  the  second  day  of  the 
convention. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Electric  Range  Business  Receives 
Impetus 

Estimates  for    $1,000,000  Business  in  1916    Now  Thought  to  Be 
Conservative — Market  Spreads  Over  Entire  Country 

The  sale  of  electric  ranges  is  forging  ahead  rapidly  and 
bids  fair  to  increase  even  more  rapidly  in  the  near  future 
The  electrical  industry  has  been  preparing  for  such  a  con- 
dition for  some  time,  and  is  now  in  a  position  to  handle 
the  business  with  a  confidence  in  the  ultimate  success  of 
electric  cooking.  In  anticipation  of  a  more  widespread 
movement  to  "cook  by  wire,"  rates  for  this  class  of  busi* 
ness  have  been  made  sufficiently  low  that  by  careful  and 
thoughtful  manipulation  the  operating  cost  of  the  electric 
range  is  on  a  par  with  the  cost  of  cooking  with  artificial 
gas.  Data  collected  by  the  Society  for  Electrical  Develop- 
ment show  2800  communities  in  the  United  States  and 
Canada  where  a  rate  of  5  cents  per  kilowatt-hour  or  less 
is  offered  for  electric  cooking. 

Recent  developments  show  this  movement  to  be  gaining 
in  momentum  every  day.  The  latest  activity  is  the  proposed 
National  Electric  Range  Campaign  to  be  promoted  by  the 
Society  for  Electrical  Development  in  co-operation  with 
range    manufacturers    and   retail   distributors. 


A    TRAIN    LOAD    OF    ELECTRIC    RANGES    VALUED    AT    $53,000    FOR 
SALT  LAKE  CITY 

Manufacturers  of  gas  and  coal  ranges  foreseeing  the  pos- 
sibilities in  the  electric  range  have  installed  electric  range 
departments  in  their  factories  and  are  preparing  to  make 
extensive  efforts  to  promote  electric  range  sales. 

Nor  is  electric  cooking  devoted  to  a  single  section  of  the 
United  States — it  is  nationwide.  While  of  course  the  great- 
est activity  is  at  present  taking  place  on  the  Pacific  Coast 
and  in  the  Rocky  Mountain  region  there  is  a  large  volume 
of  business  in  the  East,  especially  in  the  largest  cities. 
Electric  cooking  for  apartment  houses  is  becoming  very 
popular,  and  with  a  greater  activity  in  building,  which  is 
expected  to  follow  this  industrial  boom,  it  is  felt  that  the 
volume  of  electric  range  orders  for  apartment  houses  will 
be  many  times  larger  than  ever  before. 

In  the  Far  West  every  effort  is  being  bent  to  promote 
the  sale  of  electric  ranges.  Manufacturers  and  central  sta- 
tions are  co-operating  to  the  fullest  degree  and  are  confi- 
dent that  the  results  and  volume  of  sales  will  more  than 
justify  the  money  and  energy  employed  in  developing  this 
market. 

An  estimate  in  the  Electrical  World  for  Jan.  8,  based 
on  the  opinion  of  chose  most  experienced  in  the  field,  placed 
the  probable  business  in  electric  ranges  for  1916  at  man- 
ufacturers' prices  as  $1,000,000.  That  was  almost  three 
months  ago,  and  it  is  now  probable  that  the  estimate  is 
far  too  conservative. 

In  the  four  months,  October  to  January  last,  the  number 
of  electric  ranges  in  service  in  Boston  was  almost  doubled, 


211  having  been  sold  in  that  period.  In  a  territory  in 
Northern  Illinois  embracing  18,614  inhabitants  and  with 
4133  electric  customers,  160  electric  ranges  were  sold  from 
March  3  to  April  20  last.  It  was  brought  out  at  a  meeting 
of  the  electric  range  committee  of  the  National  Electric 
Light  Association  on  Feb.  7  that  indications  point  to  the 
sale  of  10,000  electric  ranges  in  the  Pacific  and  Mountain 
states  during  1916.  These  are  only  examples,  but  they 
serve  to  indicate  the  scope  of  the  market  both  in  territory 
and  in  volume  of  purchasing. 

The  movement  is  not  only  a  wide  one,  but  it  is  a  huge 
one.  Orders  are  coming  in  to  manufacturers  not  for  single 
ranges,  but  for  carload  lots.  As  an  example  there  is  pic- 
tured on  this  page  a  trainload  of  electric  ranges  bound 
for  Salt  Lake  City  from  the  Pittsfield  plant  of  the  General 
Electric  Company.  This  is  a  single  order.  The  shipment 
contained  90  apartment  type  ranges,  105  ranges  for  do- 
mestic use,  416  of  assorted  types.  This  is  a  total  of  611 
ranges,  with   a  listed  value  of  approximately   $53,000. 


Motor  Sales  Still  Increasing 

Bookings  for  electric  motors  still  increase  in  spite  of  the 
fact  that  the  present  motor  market  is  unprecedented  for 
volume.  Up  to  the  end  of  1915  the  demand  was  greatest  for 
small  industrial  motors,  but  since  that  time  every  size, 
from  the  smallest  to  the  largest,  has  been  in  active  demand. 
Marked  activity  has  been  noticed  in  the  last  quarter  in  sales 
of  large  motors  for  use  particularly  in  steel  rolling  mills. 
In  January  the  contract  was  signed  for  a  15,000-hp.  motor 
for  the  Inland  Steel  Company,  and  also  for  two  8000-hp. 
motors. 

So  great,  in  fact,  has  the  volume  of  orders  become  that 
manufacturers  are  beginning  to  show  signs  of  fear.  In  a 
few  weeks  the  shops,  which  for  so  long  had  been  on  part 
time  and  with  a  greatly  curtailed  force  of  employees,  were 
working  at  top  speed,  so  sudden  was  the  demand  for  electric 
motors.  The  conditions  that  obtained  for  many  months 
had  changed  so  suddenly  and  unexpectedly  that  many  manu- 
facturers were  found  unprepared  in  their  supply  of  raw 
materials.  Orders  were  given  for  raw  materials,  but  as  man- 
ufacturers did  not  foresee  the  limits  to  which  the  buying 
would  go  before  the  market  was  supplied,  the  supplies  of 
copper,  castings,  etc.,  were  insufficient.  Since  this  unpre- 
cedented market  first  opened  the  distributors  of  raw  ma- 
terials have,  in  turn,  been  so  swamped  with  orders  from 
every  direction  that  deliveries  of  castings,  for  instance,  that 
ordinarily  would  take  a  few  weeks,  now  can  be  obtained 
only  by  waiting  until  the  summer  of  1917,  unless  the  buyer 
is  willing  to  pay  a  heavy  premium.  The  manufacturer  thus 
finds  himself  in  the  position  of  a  hunter  suddenly  brought 
face  to  face  with  an  extraordinarily  fine  buck,  only  to  find 
his  ammunition  all  used  up — plenty  of  orders,  excellent 
credit,  but  no  raw  products,  and  without  a  definite  knowl- 
edge of  when  they  may  be  had. 

Deliveries  and  prices,  therefore,  are  very  uncertain.  It 
is  practically  impossible,  for  the  reasons  above  stated,  in 
regard  to  raw  materials  to  guarantee  definite  deliveries 
for  any  near  date,  but  the  manufacturers  are  doing  every- 
thing in  their  power  to  make  them  as  quickly  as  possible 
and  to  prevent  delays.  Prices  were  advanced  as  the  prices 
of  materials  rose,  and  any  further  advances  in  steel  and 
copper  will  undoubtedly  be  reflected  by  further  advances  in 
motor  prices. 

Other  production  costs  have  advanced  materially,  princi- 
pal among  which  is  the  cost  of  labor.  Skilled  labor  is  so 
much  in  demand  in  industrial  establishments  owing  to  the 
existing  business  boom  that  higher  wages  are  everywhere 
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in  evidence.     Labor,  i   pecially  skilled  labor,  i      carce,  and 

in  order   to  get   it   and  hold   it    inn-rased  want's   mu    I    lie   paid. 

\     to  li"\\   long  this  voluminooi  buying  will  keep  up  no 
one  is  willing  i"  hazard  ■  gueaa,  but  it  certainly  la  nol 

normal,  and  nui-t  sooner  or  later  drop.  How  it  will  drop 
Off    is   another   question,      In    eertain   quarter      11    I      exported 

that  the  buying  will  drop  off  far  more  quickly  than  it 
picked  up  last  fall.    'These  manufacturers  expect  to    ee  the 

booking  curve   rise  to  a   peak  and   then   take  an  aluupt   drop. 
This,    of  course,    it    is    pointed    out,    will    not    hurt    the    inaiiu 
facturera    from    ■    production    standpoint     for    two    reasons: 
First,    the    manufacturers    have    hooked    up    orders    so    far    in 

the  future  that,  in  some  cases,  the  factories  could  be  kepi 
running  well  up  into  the  middle  of  1917  provided  they  do 

not  get  another  order,  and  second,  opportunity  is  needed  hy 
motor     manufacturers     to     replenish    an    almost    thoroughly 

depleted  stock. 
Other  manufacturers,  on  the  other  hand,  have  expressed 

the  idea  that  sales  will  come  to  a  peak,  stay  there  for  a 
while  and  gradually  fall  off  until  a  more  normal  scale  of 
purchasing  takes  place. 


New   York's  Industrial  Accidents  Over  600 
per  Day 

During  the  eighteen  months  ended  Jan.  1,  1916,  337,500 
industrial  accidents,  or  an  average  of  more  than  600  per 
day,  were  reported  to  the  Workmen's  Compensation  Bureau 
of  New  York,  resulting  in  56,374  cases  in  which  claimants 
were  entitled  to  disability  awards  of  two-thirds  of  wages 
during  disability  above  two  weeks'  duration,  according  to 
the  report  just  made  to  the  New  York  State  Industrial 
Commission.  The  law  provides  no  compensation  for  the 
first  two  weeks,  except  medical  aid.  Thus  approximately 
17  per  cent  of  industrial  accidents  result  in  allowable  claims 
for  disability,  and  presumably  all  of  them  require  medical 
aid. 

Of  the  number  of  claims  filed  1214  were  death  cases.  In 
81  per  cent  of  the  death  cases  there  were  dependents.  In 
such  cases  the  widow  receives  30  per  cent  of  the  weekly 
wages  of  the  husband  during  her  life,  unless  she  remarries, 
and  the  children  receive  10  per  cent  each  until  the  age  of 
eighteen.  If  both  parents  are  dead  the  children  receive  15 
per  cent  each.  In  9  per  cent  of  the  death  cases  there  were 
alien   dependents. 

A  statistical  analysis  of  the  first  30,000  claims  shows: 
Average  value  of  awards  (exclusive  of  medical),  $157.20: 
average  value  of  death  awards  (exclusive  of  medical). 
$3,240.72;  average  value  of  permanent  total  disability 
awards  (exclusive  of  medical),  $7,475.12;  average  value  of 
permanent  partial  disability  awards  (exclusive  of  medical ">, 
$520.38;  average  value  of  temporary  total  disability  (ex- 
clusive of  medical),  $42.41;  percentage  of  the  cost  of  death 
awards  to  the  entire  compensation  cost,  41.90;  of  permanent 
total  disability,  2.30;  of  permanent  partial  disability,  23.14; 
of  temporary  total  disability,  24.  The  temporary  total  dis- 
ability cases  are  the  greatest  in  number,  comprising  88.5 
per  cent  of  all  cases  filed.  Average  medical  cost  per  re- 
portable injury  is  about  $10.95. 

An  approximation  may  be  made  of  the  annual  distribu- 
tion of  benefits  under  the  compensation  law  as  follows: 
For  disability  and  death  awards,  $6,507,245;  for  medical 
attendance,   $2,463,750;  total,  $8,970,995. 


Export  Trade  Situation 

American  manufactures  exported  from  the.  port  of  New 
York  during  the  week  ended  April  15,  1916,  as  compiled  by 
the  foreign  trade  department  of  the  National  City  Bank  of 
New  York,  totaled  $60,142,985.  In  the  corresponding  week 
in  1915  the  exports  from  this  port  amounted  to  $20,565,585 
and  for  the  corresponding  week  of  1914  the  exports  were 
$16,043,511.  Compared  with  the  corresponding  week  of  1914 
the  principal  increases  in  the  exports  for  the  second  week  in 
April,  1916,  occurred  in  commercial  automobiles,  explosives 
of  all'  kinds,  metal-working  machinery,  brass  manufactures, 
iron  and  steel  manufactures,  illuminating  oil,  naphtha  oil 
and  sugar. 
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Belgium  and  German;  were  nil  during  the  second  week  in 
\  pnl,  L916,  and  also  in  1916,  with  the  exception  of  <  iei  many, 
to  which  in  that   time  were  exported  goods  to  a  total  value  of 

For  the  Becond  week  in  April,  L914,  however,  the  ex- 
ports  to   these   countries   amounted   to   $849,211    to   Austria 
Hungary,  $4,628  to  Belgium  and  $1,087,898  to  Germany. 

Comparative   figures  for  the  exports  during  the 
•seek  in  April  to  England  for  191(i,  1916  and  l'.ti  i,  respective- 
ly, are  $21,711,071,  $4,488,869,  $2,228,687. 

The  trade  with  North  and  Central  America  continues  to 
show  more  gratifying  totals.  To  South  America  the  expoit 
for  the  week  ended  April  15,  1916,  were  $8,264,286  as  com- 
pared with  $1,173,191  and  $1,169,011  for  the  corresponding 
weeks  of  1915  and  1914  respectively.  Exports  to  the  princi- 
pal Latin  countries  of  North  America,  namely,  Cuba,  Hayti, 
Mexico,  Panama  and  Santo  Domingo,  were  $2,601,325  during 
the  week  ended  April  15,  1916,  as  compared  with  the  corre- 
sponding week  of  1915  and  1914  respectively  of  $1,559,815 
and  $1,484,590. 

Exports  of  electrical  machinery  during  the  second  week 
in  April  amounted  to  $309,264  as  compared  with  $130,652 
for  the  corresponding  week  in  1914.  These  figures  are  com- 
parable to  the  exports  for  the  previous  week,  which  were 
shown  in  the  Electrical  World  of  last  week  to  have  been 
$289,436  during  the  first  week  in  April,  1916,  and  $169,374 
during  the  corresponding  week  in  1914. 


Growing  Demand  for  Wood  Poles 

On  the  whole  there  is  now  and  has  been  for  the  last  few 
months  a  healthy  and  growing  demand  for  wood  poles  for 
both  light  and  power  service  and  telephone  service.  This 
condition  has  not  been  felt  by  all  distributors  of  poles,  some 
firms  still  noting  the  depression  that  has  been  prevalent  in 
this  line  for  some  time.  In  fact,  up  to  recently  for  the  past 
two  or  three  years  pole  merchants  have  felt  the  call  for  their 
products  to  have  been  considerably  below  normal.  There 
are  a  number  of  reasons  for  this  condition,  probably  the 
most  prominent  of  which  are,  first,  the  curtailment  on  the 
part  of  the  public  utilities  with  wire  transmission  systems 
of  development  and  extension  work ;  second,  the  growing  use 
of  ornamental  metal  standards  for  street  lighting  replacing 
former  wooden  poles;  third,  growing  civic  pride  demanding 
either  underground  distribution  within  the  city  limits  or  at 
least  a  joint  use  of  poles  by  the  different  wire  transmission 
utilities  and  the  abolition  of  separate  pole  systems;  fourth, 
the  polcy  of  the  American  Telephone  &  Telegraph  Company 
to  place  long  distance  telephone  cables  underground  when 
conditions  warrant  it  so  as  to  prevent  a  recurrence  of  the 
conditions  that  obtained  at  the  Taft  inauguration  when 
Washington  was  practically  isolated  from  the  world  because 
of  the  blizzard,  and  fifth,  the  increasing  use  of  concrete 
and  steel  constructed  poles  and  towers  for  long  distance 
transmission  work.  Many  other  reasons  could  be  cited,  al- 
most all  of  which  find  their  inception  in  the  progress  of  sci- 
entific investigation  and  engineering  progress. 

Lumber  men,  dealing  in  poles,  however,  find  in  the  present 
conditions  a  new  opportunity.  The  light  and  power  field 
even  at  its  worst  enjoyed  a  better  business  than  in  previous 
years;  the  railway  industry  apparently  has  reached  the  end 
of  its  long  slump  and  is  now  rapidly  on  the  gain.  Therefore, 
it  is  argued,  new  line  construction  work  and  betterments 
must  be  made.  Because  of  market  conditions  it  is  felt  that 
steel  construction  work  will  in  many  cases  have  to  give  way 
to  wood.  The  inquiries  and  growing  volume  of  orders  un- 
doubtedly justify  these  presumptions. 

On  the  other  hand,  the  pole  business  is  retarded  to  an  ap- 
preciable extent  because  of  the  inability  to  get  prompt  de- 
liveries of  the  material  and  because  of  the  increased  cost 
of  line  material,  principally  copper.  Were  deliveries  not  so 
long  and  were  prices  more  nearly  normal  the  lumbermen 
feel  that  the  demand  for  wood  poles  would  be  much  greater. 

The  feeling  in  this  industry  is,  generally  speaking,  very 
optimistic.     Good  business  is  expected  for  some  time,  and 
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the  present  volume  of  buying,  it  is  thought,  is  but  an  indi- 
cation of  greater  activity  in  this  line. 

A  note  of  warning,  however,  is  sounded  by  the  lumber  in- 
dustry. Stocks  are  never  very  large  and  for  the  past  couple 
of  seasons  have  been  far  below  normal.  Not  anticipating 
this  present  market  and  believing  that  the  depression  of 
past  years  was  in  no  way  abated,  coupled  with  the  heavy 
snows  in  the  northern  lumber  tracts,  the  timber  cut  for  pole 
purposes  was  decidedly  small.  In  view  of  the  increasing 
buying  the  supply,  therefore,  is  limited. 

Prices  have  advanced  generally,  and  further  advances,  it 
is  thought,  can  be  expected,  although  there  are  some  lum- 
bermen whose  quotations  have  not  changed.  Where  prices 
have  gone  up  it  has  been  pointed  out  that  the  greater  dif- 
ficulty of  getting  the  poles  out  of  the  woods  this  year,  in- 
creased cost  of  labor  and  materials  and  other  production 
costs,  small  amount  of  stock  cut  and  the  economic  condition 
of  the  market  are  responsible.  Higher  prices  generally  for 
lumber,  increased  demand  for  poles  and  increased  exports 
are  a  few  of  these  economic  factors  that  are  making  for 
higher  prices. 

Deliveries  are  dependent  upon  railroad  facilities.  Short- 
age of  freight  cars  is  apparently  the  only  serious  drawback 
to  immediate  shipments  of  orders.  The  congestion  of 
freight  at  Eastern  terminals  resulting  in  freight  embar- 
goes to  these  centers  has  caused  delays  that  otherwise 
would  not  have  happened.  It  is  universally  felt  that  in  this 
class  of  business  credits  and  collections  are  excellent.  In 
fact,  they  never  have  been  a  cause  for  worry  on  the  part  of 
pole  distributors.  Those  who  purchase  poles  are  in  a  finan- 
cially responsible  class. 


Labor  Unrest  Spreads  to  Electrical  Factories 

As  indicative  of  the  unrest  of  labor,  strikes  have  oc- 
curred during  the  past  week  or  so  in  the  shops  of  three 
prominent  manufacturers  of  electrical  products.  That  this 
labor  disturbance  will  spread  and  become  general  is  per- 
haps not  unexpected  since  the  natural  desire  to  share  in 
what  appears  to  be  increased  profits  is  strong  and  the 
labor  agitator  has  a  special  opportunity  to  take  advantage 
of  the  situation. 

A  week  ago  Friday  a  strike  was  inaugurated  at  the 
shops  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany which  has  grown  until  at  the  time  of  going  to  press 
the  plants  of  the  company  were  shut  down  with  something 
like  15,000  men  out  of  work.  No  formal  demands,  Chair- 
man Guy  E.  Tripp  said  in  a  statement  on  Saturday  last, 
were  made  on  the  company  by  the  striking  employees,  al- 
though it  is  understood  that  the  men  desired  an  eight-hour 
day  with  an  increase  in  wages.  Only  last  December  the 
company  made  an  advance  in  wages  of  10  per  cent.  The 
men  now  working  on  a  56-hours  a  week  schedule,  it  is  said, 
want  the  48-hour  schedule  at  the  same  wages  as  for  56 
hours. 

The  Westinghouse  works  of  the  Pittsburgh  district  are 
known  to  be  committed  as  opposed  to  the  reduction  of  work- 
ing hours  at  the  present  time. 

Following  rioting  early  in  the  week,  the  managers  of 
the  Westinghouse  Airbrake  Company  and  of  the  Union 
Switch  &  Signal  Company  closed  down  their  plants  on 
Wednesday,  owing  to  their  inability  to  protect  their  em- 
ployees from  violence  offered  by  the  strikers. 

Striking  employees  of  the  National  Conduit  &  Cable 
Company  at  Hastings-on-Hudson,  N.  Y.,  caused  the  com- 
pany to  completely  shut  down  the  plant  during  the  week, 
but  a  settlement  was  effected  whereby  the  men  returned  to 
work  Thursday.  The  company  employs  in  the  neighbor- 
hood of  3000  persons.  The  strikers  demanded  a  50-hour 
week  instead  of  one  of  54  hours  and  an  increase  of  5  cents 
per  hour  in  wages.  The  strikers,  after  being  out  a  few 
days,  accepted  the  company's  offer  of  an  increase  of  2 
cents  an  hour  in  wages. 

On  April  21,  250  of  the  1500  employees  of  the  Habirshaw 
Wire  Company,  at  Yonkers,  N.  Y.,  struck  in  sympathy  with 
the  conduit  concern's  employees.  The  men  demanded  $2 
a  day  instead  of  $1.50.  A  few  days  later,  however,  on  re- 
ceipt of  their  pay  envelopes,  the  men  found  20  per  cent 
more  than  was  expected.     The  company  stated   that  this 


action  had  been  decided  on  some  time  ago  to  go  into  effect 
this  week. 

A  number  of  other  strikes  are  in  progress  in  other 
industries,  the  demands  being  generally  for  an  eight-hour 
day  at  the  same  weekly  wage  as  formerly. 

At  Pittsburgh,  24,000  miners  employed  by  the  Pittsburgh 
Coal  Company  are  on  strike  and  more  than  50,000  work- 
men of  about  thirty  smaller  manufacturing  plants  are  idle 
because  their  demands  for  an  eight-hour  day  and  better 
working  conditions  have  not  been  granted. 

Seventy-five  manufacturers,  many  of  whom  have  strikes 
on  at  present,  signed  an  agreement  this  week  not  to  grant 
a  reduction  of  working  hours.  Most  of  the  men  are  work- 
ing nine  and  a  half  hours. 

The  Department  of  Labor  is  sending  additional  con- 
ciliators to  the  Pittsburgh  district  to  try  to  settle  the  strikes 
now  in  progress  there.  Administration  officials  are  seri- 
ously concerned  over  the  increasing  labor  unrest  reported 
from  every  section  of  the  country.  Many  plants  are 
threatened  with  strikes  as  a  result  of  demands  by  em- 
ployees for  shorter  working  hours  and  more  pay,  and 
Secretary  of  Labor  Wilson  has  instructed  all  of  his  agents 
everywhere  to  report  full  details  to  Washington  so  that, 
if  possible,  steps  can  be  taken  to  prevent  these  strikes  be- 
fore they  become  general. 

While  the  present  move  of  the  labor  unions,  in  view  of 
the  almost  unprecedented  industrial  activity,  would  seem 
to  have  wonderful  strategic  possibilities,  it  is  probable 
that  the  leaders  have  overlooked  the  conditions  that  now 
obtain  in  the  market  for  raw  materials.  Deliveries  have 
become  so  scheduled  owing  to  the  scarcity  of  raw  material 
and  freight  congestion  that  a  strike  of  limited  duration 
probably  will  not  materially  affect  delivery  dates  now 
promised. 


Manufacturing  and  Industrial 

The  Ridgway  Dynamo  &  Engine  Company,  Ridgway,  Pa., 
has  recently  moved  its  Boston  office  to  Room  420,  Exchange 
Building,  which  will  be  under  the  management  of  A.  R. 
Meek. 

Norton,  Bird  &  Whitman. — Ezra  B.  Whitman  has  joined 
the  firm  of  Norton  &  Bird,  engineers,  Munsey  Building, 
Baltimore,  Md.,  and  the  firm's  name  will  now  be  Norton, 
Bird  &  Whitman. 

The  I.  P.  Morris  Company,  Philadelphia,  Pa.,  has  just  re- 
ceived a  contract  from  the  Mattagami  Pulp  &  Paper  Com- 
pany, Toronto,  Canada,  for  two  4500-hp.  vertical-shaft, 
single-runner  turbines  to  operate  under  a  head  of  45  ft.  An 
additional  unit  will  later  be  installed  in  this  plant. 

Williams,  Bradbury  &  See. — Lynn  A.  Williams  and  Clif- 
ford C.  Bradbury  announce  that  Robert  M.  See,  formerly 
with  Fay  &  Oberlin  of  Cleveland  and  Parkinson  &  Lane  of 
Chicago,  has  become  a  member  of  their  firm,  and  that  the 
firm  name  has  been  changed  from  Williams  &  Bradbury  to 
Williams,  Bradbury  &  See.  About  May  1  the  offices  of  the 
firm  will  be  moved  from  Room  719  to  Room  1312  Monad- 
nock  Block,  Chicago,  where  the  practice  of  patent,  trade- 
mark and  copyright  law  will  be  continued. 

Rutenber  Electric  Company. — The  Rutenber  Electric 
Company  which  is  now  located  at  Logansport,  Ind.,  will 
move  its  factory  to  Marion,  Ind.,  within  the  next  ninety 
days.  At  Marion  a  new  brick  and  structural  steel  fire- 
proof plant  with  15,000  sq.  ft.  of  floor  space  is  to  be 
erected.  The  Rutenber  Electric  Company  is  capitalized 
at  $200,000  and  $50,000  worth  of  this  stock  has  been  taken 
by  Marion  people.  The  plant  will  empoy  seventy-five 
men,  and  will  continue  to  engage  in  the  production  of 
electric  ranges. 

Electric-Vehicle  Exhibition  in  Connection  With  N.  E.  L.  A. 
Convention. — An  interesting  display  of  various  types  of 
commercial  and  pleasure  electric  cars,  batteries,  charging 
apparatus,  etc.,  will  be  made  at  the  Auditorium  Theater, 
Chicago,  at  the  time  the  National  Electric  Light  Associa- 
tion meets  for  its  thirty-ninth  annual  convention,  May 
22-26.  The  floor  plan,  giving  all  details  in  connection  with 
the  exhibits,  shows  some  fifty-three  booths,  with  an  aggre- 
gate  floor  area   of  10,550   sy.   ft.   of   space   for   exhibition 
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purpo  i         Manufacturers    will    begin    la  tailing    thru    ex 

hibH    .    M.i\     22,    at    8    O'clock    a,    DA.,   all    work    and    detail 

die  display  t.i  i>e  completed  by  8  a.  m.  the  following  day. 
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Selling  I'.  Belling  Pi 

Bid       \-i..  .1  Bid            \   ked 

Cop]                                                r     ■      .1  ■       ,i 

London,  i  tandai  .1  spot                      1 28  0     0  i:ti        0       " 

Prime   Lata                                     to  19  101  10  001 

Kle<  it. .is  ii,                                    |  to  SO  001  80  00      to 

Casting    27.25  to  87.751  17.50      to 

<  topper    wire  baai                      11.50  to  82  00 1  82  50      to 

Lead     f.60 

Nickel    i  to  5 16  00      to  10  00 

Sheet   /in,  .  i  1. 1.    Bmelter   ....               001  50f 

Spelter    i to  19  801  's  17  '  ■  to  ls  I 

Tin,  Straits                   19  50t 

Aluminum,  98  to  99  per  < i.    ■ to  5 ;  57 59.001 

OLD  METALS 

Heavj    copper  and  wire 28.00  to  28.501  28.00      ti 

.  heavj    14.60  to  15.00T  14.76      to  1  i 

Brass,  light    LI. 75  to  12.00+  11.76      to  12.001 

Lead,    heavy    8.40  to    8.62U1  6.40      to    6.6 

Zinc,    new    scrap 16.50  to  17.251  16.00       to  17.001 

COPPER  EXPORTS 

Total    ions    to    April    1'.". 18,780 

t  Nominal. 


Corporate  and  Financial 

American  Power  &  Light  Company,  New  York,  N.  Y. — 

With  the  proceeds  so  far  received  from  the  sale  of  gold 
debenture  bonds,  American  6  per  cent  issue,  recently  of- 
fered to  its  stockholders  the  company  has  anticipated  pay- 
ment of  the  $3,000,000  one-year  6  per  cent  notes,  which 
were  due  on  July  13,  1916,  and  has  liquidated  all  other 
floating  indebtedness.  The  proceeds  from  the  sale  of  ad- 
ditional bonds  will  be  used  for  working  capital.  As  of 
March  31,  1916,  the  company  had  total  current  assets  of 
$1,841,113  (of  which  $288,212  was  cash)  and  current  liabil- 
ities of  only  $193,930.  All  floating  indebtedness  (except 
the  usual  current  accounts,  which  are  more  than  offset  by 
current  accounts  receivable)  of  the  company's  subsidiaries 
is  all  owing  to  the  company. 

American  Railways  Company.  Philadelphia,  Pa.  —  The 
business  depression  which  was  general  throughout  the  coun- 
try, it  is  stated  in  the  annual  report  for  1915,  was  reflected 
in  the  earnings  of  the  various  subsidiary  companies  for  sev- 
eral months  beginning  with  April,  1915,  but  conditions  im- 
proved materially  in  the  last  few  months  of  the  year. 

The  combined  income  statement  of  the  subsidiary  and  af- 
filiated companies  for  the  fiscal  year  ended  Dec.  31,  1915, 
follows : 

Operating:    revenues    $5,438,247 

Operating  expenses,   including  depreciation  reserves....      3,209,764 

Net   revenue    $2,228,483 

Taxes    285,705 

Operating  income    $1,942,778 

Non-operating  income    53,441 

Gross  income   $1,996,219 

Interest    deductions,    rentals       amortization    of    discount 

on  funded  debt  and  other  charges $896,399 

Sinking    fund    deduction     26,24'J 

922,641 

•Net  income  for  the  year $1,073,578 

♦Includes  income  received  by  the  American  Railways  Company 
and  the  balance  transferred  to  the  profit  and  loss  account  of  the 
subsidiary  companies  after  payment  of  dividends  to  outside  owner- 
ship. 

British  Westinghouse  Electric  &  Manufacturing  Company 

— The  results  of  the  company's  operation  for  1914  and  1915 
are  shown  in  the  following  table: 

1914  1915 

( tross    profits    $1,339,095  $1,469,945 

Interest     348,270  348,270 

Expenses  on  surplus   bonds,  etc 1 4.1 1 '»  16,180 

Depreciation      218,580  221,735 

Net    profit    $758,135  $883,760 

Preferred   stock    dividend    375,000  375,000 

To  reserve,  etc 375,000  326,205 

Balance      $8,135  $182,555 

Brought    forward     32.470  40,605 

Carried     forward     $40,605  $233,160 


Choctaw   Railwaj  A  Lighting  Company,  McAleater,  Okla. 

The  company  has  just,  been  sold  to  C.  M.  Mason  of  New 
York,  chairman  of  the  bondholder!'  protective  committee 
150,000.    The   plant    will   be  equipped   with   new   ma- 
chinery and  Improved  in  other  respects. 

Dayton  (Ohio)  Powei  iV.  Light  Company  During  the 
ftrsl  quarter  of  L916  the  company  has  been  making  enoi 
moii.;  strides  in  its  earnings.  The  gross  earnings  for  the 
first  three  months  of  1016  were  i.  pex  cent  greatei  than  for 
the  corresponding  period  in  L915,  while  the  March  gross  was 
66  per  cent  largei   than  thai   for  March,  L916.   The  nel 

COme  for  March,  1916,  alter  deduct  ine;  mteie.-t  and  -inking 
fund,  was  L42  per  cent  greater  than  that  for  the  previous 
March.  Although  the  dividends  apportioned  to  March,  L916, 
are  42  per  cent  greater  than  lor  the  previous  March,  the 
surplus  for  the  month  was  254  per  cent  greater  than  for 
March    of    last.  year. 

Hortonia  Power  Company,  Rutland,  Vt. — A  block  of  $250,- 
000  of  first  mortgage  5  per  cent  bonds  due  on  Feb.  1,  1945,  is 
being  offered  at  92.5  and  interest. 

International  Steam  Pump  Company. — The  Worthington 
Pump  &  Machinery  Corporation,  recently  organized  under 
the  laws  of  Virginia,  was  this  week  declared  the  successor 
in  ownership  of  the  properties  of  the  defunct  International 
Steam  Pump  Company,  the  plan  of  the  joint  reorganiza- 
tion committee  having  become  effective.  Securities  of  the 
new  company  can  now  be  exchanged  for  certificates  of  de- 
posit of  securities  in  the  old.  The  new  company  has  ac- 
quired direct  ownership  of  the  properties  owned  by  the 
old  company  and  its  subsidiaries  with  the  exception  of 
Henry  R.  Worthington,  in  which  it  owns  practically  all 
of  the  common  and  more  than  95  per  cent  of  the  preferred. 
Its  only  outstanding  liens  are  $200,000  5  per  cent,  bonds 
of  the  Jeanesville  Iron  Works  and  $423,400  5  per  cent  bonds 
of  the  Holly  Manufacturing  Company.  It  will  start  busi- 
ness with  $3,093,000  cash.  All  of  the  new  company's 
stock  has  been  placed  under  a  voting  trust,  to  continue  for 
five  years  from  April  1,  1916. 

Northern  States  Power  Company,  Chicago,  111. — An  issue 
of  $18,000,000  of  first  and  refunding  mortgage  5  per  cent 
bonds  due  April  1,  1941,  is  being  offered  at  96.5  and  interest. 
This  issue  completes  the  financing  of  the  consolidation  of 
the  subsidiary  companies'  securities  and  its  securities,  as  ex- 
plained in  the  Electrical  World  for  April  15. 

Olympic  Power  Company,  Port  Angeles,  Wash. — Judge 
Ralston,  in  the  Clallam  County  Superior  Court,  recently 
discharged  the  receiver  appointed  some  months  ago  for 
the  company  as  a  further  step  in  the  reorganization  pro- 
ceedings. The  new  company,  the  Northwestern  Power  & 
Manufacturing  Company,  will  take  over  the  assets  and  lia- 
bilities of  the  Olympic  Power  Company,  the  stockholders  in 
which  will  take  preferred  stock  in  the  new  company,  in 
exchange  for  their  old  holdings.  For  the  present  the  busi- 
ness conducted  by  the  Olympic  company  will  be  transacted 
under  its  old  name.  There  will  be  no  change  in  the  local 
management  for  the  time  being. 

Pacific  Gas  &   Electric   Company,   San   Francisco,   Cal. — 

At  the  recent  annual  meeting  of  the  company,  Samuel  In- 
sull  of  Chicago  retired  as  a  director  of  the  organization 
and  was  succeeded  by  Norman  Livingston  of  San  Francisco. 

St.   Lawrence    Transmission    Company,    Hannawa   Falls, 

N.  Y. — The  Public  Service  Commission  of  the  Second  Dis- 
trict of  New  York  has  approved  the  consolidation  of  the 
St.  Lawrence  Transmission  Company  and  the  Northern 
Power  Company,  all  of  the  capital  stock  of  both  companies 
being  owned  by  the  St.  Lawrence  River  Power  Company. 
The  Transmission  company  obtains  all  its  power  by  pur- 
chase from  the  Hannawa  Falls  Water  Power  Company,  the 
Cedar  Rapids  Transmission  Company  and  the  St.  Lawrence 
River  Power  Company.  Its  capital  stock,  all  common,  is 
$10,000.  The  Northern  Power  Company  is  capitalized  at 
$316,000,  and  buys  all  its  power  from  either  the  Hannawa 
Falls  Water  Power  Company  or  the  Snell  Power  Company. 
Upon  the  consolidation  the  company  will  be  called  the  St. 
Lawrence  Transmission  Company  and  will  be  capitalized 
at  $525,000.  It  is  only  proposed  at  this  time,  however,  and 
the  commission  only  permits  the  new  company  to  issue 
$326,000  in  stock,  which  will  be  exchanged  share  for  share 
at  par  for  the  outstanding  stock  of  the  present  companies. 
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The  Lorain  County  Electric  Company,  Elyria,  Ohio — The 

company  announces  that  it  has  purchased  the  electric  prop- 
erties of  the  Ely  Realty  Company,  the  Elyria  Milling  & 
Power  Company  and  the  Citizens  Gas  &  Electric  Company, 
all  of  Elyria,  Ohio. 

Toledo  (Ohio)  Railways  &  Light  Company,  Toledo,  Ohio-*- 

The  committee  appointed  by  Mayor  Milroy  has  reported  the 
formation  of  a  plan  which  contemplates  the  transfer  of  the 
street  railway  property,  exclusive  of  the  power  plant  and 
electric  distributing  system,  by  the  Toledo  Railways  & 
Light  Company,  to  a  new  corporation,  to  be  called  the  Com- 
munity Traction  Company.  The  Toledo  company  will  re- 
ceive in  exchange  stock  of  the  new  company  in  the  amount 
of  the  arbitrated  value  of  the  property  so  transferred. 
No. bonds  will  be  issued  by  the  Community  Traction  Com- 
pany, and  the  money  necessary  for  extensions  and  better- 
ments to  the  property  is  to  be  advanced  by  the  Toledo 
Railways  &  Light  Company  in  exchange  for  an  equal 
amount  of  stock,  the  latter  to  be  subject  to  the  same  pro- 
visions as  apply  to  the  original  stock.  The  present  oper- 
ating company  is  to  retain  its  power  house  and  all  of  its 
light  and  power  business,  and  the  Community  Traction 
Company  will  become  its  customer  for  energy  at  wholesale. 
United  Gas  &  Electric  Corporation,  New  York,  N.  Y. — 
The  annual  report  of  the  company  for  the  year  ended  Dec. 
31,  1915,  shows  a  balance  of  surplus  of  $645,384,  as  com- 
pared with  the  balance  on  Jan.  1,  1915,  of  $498,090.  The 
comparative  results  of  operation  of  the  subsidiary  com- 
panies for  the  years  ended  Dec.  31,  1914  and  1915,  follow: 

1915  1914 

Gross    earnings    $13,564,411      $13,129,133 

Operating  expenses  including  maintenance     6,836,119  6,912,294 

Net  income   $6,728,292        $6,216,839 

Taxes    821,429  7 61,050 

Gross  corporate  income $5,906,863       $5,455,789 

Fixed   charges    3,419,897  3,344,298 

Balance   available   for  renewals,   financing 

and    dividends    $2,486,966        $2,111,491 


New  Utility  and  Industrial  Companies 

The  Eastern  Electric  Company  of  Hartford,  Conn.,  has 
been  incorporated  with  a  capital  stock  of  $1,000  by  Stanley 
H.  Davis,  Abraham  N.  Davis  and  Max  Davis. 

The  Kenedy  Light  &  Power  Company  of  Kenedy,  Tex., 
has  been  incorporated  by  E.  B.  Fehrenkamp,  Fred  Fehren- 
kamp  and  M.  A.  Naescher.     Capital  stock,  $10,000. 

The  W.  E.  House  Electric  Company  of  Hartford,  Conn., 
has  been  chartered  with  a  capital  stock  of  $50,000.  The 
incorporators  are:  W.  E.  House,  H.  M.  Scofield,  H.  F. 
House,  E.  M.  Young  and  C.  B.  Connor. 

The  Southern  New  England  Power  Company  of  Hart- 
ford, Conn.,  has  been  incorporated  with  a  capital  stock  of 
$2,000.  The  officers  are  E.  H.  McHenry,  president;  H.  S. 
Piatt,  secretary  and  treasurer,  and  H.  V.  Donlon,  director. 

The  Power  Efficiency  Corporation  of  Buffalo,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  E.  M. 
Hill,  A.  T.  and  H.  B.  Spaulding.  The  company  is  capital- 
ized at  $25,000  and  proposes  to  do  a  general  contracting, 
electrical  and  mechanical  engineering  business. 

The  American  Heat  &  Power  Company  of  Wilmington, 
Del.,  has  been  incorporated  with  a  capital  stock  of  $1,500,- 
000  to  manufacture  and  deal  in  combustion  devices,  fur- 
naces, steam,  ventilating  specialities,  etc.  The  incorpora- 
tors are:  Herbert  E.  Latter,  Norman  P.  Coffin  and  Cle- 
mont  M.  Egner  of  Wilmington,  Del. 

Whiteside  &  Company  of  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000  to  manufacture 
and  deal  in  electric  motors,  machines,  etc.,  for  dentists. 
The  incorporators  are:  R.  W.  Schuette,  236  West  Fifty- 
fourth  Street;  C.  F.  Novotny,  A.  A.  Meschutt,  5  Nassau 
Street,  New  York,  N.  Y. 

The  Radio  Engineering  Company  of  New  York,  Albany, 
N.  Y.,  has  been  incorporated  by  R.  D.  Hanna,  H.  and  J.  H. 
Hammond,  Jr.,  110  Broadway,  New  York,  N.  Y.  The  com- 
pany is  capitalized  at  $100,000  and  proposes  to  manufacture 
and  deal  in  electrical,  magnetical,  mechanical,  other  de- 
vices and  apparatus  pertaining  to  wireless  telephony. 


Trade  Publications 

Solder  Products.— Hess  &  Son,  Philadelphia,  Pa.,  have 
issued  an  illustrated  booklet  on  their  "Tinol"  solder 
products. 

Store-Window  Reflector.— W.  R.  Ostrander  &  Company, 
22  Dey  Street,  New  York,  have  issued  an  illustrated  leaflet 
on   their  "Sunray"  store-window   reflector. 

Used  Equipment.— Archer  &  Baldwin,  114  Liberty  Street, 
New  York,  have  issued  their  April  list  of  used  electrical 
and  steam  machinery,  power-house  equipment,  etc. 

Electric  Washer.— The  Victor  Manufacturing  Company, 
Leavenworth,  Kan.,  is  sending  out  an  illustrated  folder  which 
contains  information  on  its  electric  washer  with  telescopic 
tub  stand. 

Light-Weight  Vacuum  Cleaners.— The  "Pneumode"  light- 
weight vacuum  cleaner  is  described  and  illustrated  in  a 
folder  issued  by  the  Bright  Circle  Manufacturing  Company, 
Toledo,  Ohio. 

Electric  Cooking  Stove. — The  Caloric  Company,  Janesville, 
Wis.,  has  issued  two  illustrated  catalogs  which  contain  in- 
formation on  its  electrically  operated  stoves  of  the  "tireless 
cooker"  type. 

Electrically  Lighted  Pad.— The  Supremus  Manufacturing 
Company,  17  Park  Row,  New  York,  has  prepared  several 
illustrated  circulars  containing  information  on  an  electri- 
cally illuminated  pad. 

A  Flat -Type  Dry  Cell.— The  Cleveland  Battery  &  Electric 
Company,  1974  East  Sixty-sixth  Street,  Cleveland,  Ohio,  is 
sending  out  an  illustrated  folder  which  contains  informa- 
tion on  its  flat-type  dry  cell. 

Socket  Cover  and  Shade  Holder.— The  J.  H.  White  Manu- 
facturing Company,  111  North  Third  Street,  Brooklyn, 
N.  Y.,  has  published  an  illustrated  leaflet  descriptive  of  its 
socket  cover  and  shade  holder. 

High-Compression  Oil  Engine. — The  Nordberg  Manufac- 
turing Company,  Milwaukee,  Wis.,  is  giving  out  illustrated 
Bulletin  No.  27A,  which  describes  and  illustrates  its  high- 
compression  two-stroke-cycle  oil  engine. 

V-Notch  Recording  Meter. — The  Yarnall-Waring  Com- 
pany, 1109  Locust  Street,  Philadelphia,  Pa.,  is  distributing 
two  illustrated  folders  which  contain  information  on  and 
illustrations   of   its    "Lea"   V-notch   recorder. 

Directly  Connected  Ice-Cream  Freezers. — The  F.  E.  Whit- 
ney Company,  65  Sudbury  Street,  Boston,  Mass.,  has  issued 
an  illustrated  bulletin  descriptive  of  its  ice-cream  freezers 
which  are  directly  connected  to  electric  motors. 

Starting  and  Lighting  Batteries. — Bulletin  No.  17,  re- 
cently issued  by  the  General  Lead  Batteries  Company, 
Newark,  N.  J.,  contains  information  on  starting  and  lighting 
batteries  for  use  with  gasoline-operated  cars. 

Electrically  Operated  Ice-Cream  Freezers. — The  Emery 
Thompson  Machine  &  Supply  Company,  235  East  Forty- 
first  Street,  New  York,  has  issued  two  illustrated  bulletins 
describing  its  electrically  operated  circulating-brine-base 
freezers. 

Rotary  Automatic  Fire  Alarm. — The  Volunteer  Firemen 
Signal  Company,  119  Fifth  Street,  South  East,  Minneapolis, 
Minn.,  has  prepared  a  bulletin  which  describes  and  illustrates 
its  automatic  fire-alarm  system  for  use  with  telephone  ap- 
paratus. 

Electrical  Supplies. — The  Julius  Andrae  &  Sons  Com- 
pany, Broadway  and  Michigan  Streets,  Milwaukee,  Wis.,  has 
issued  Catalog  No.  102,  which  contains  information  on 
various  kinds  of  electrical,  automobile,  motorcycle,  gas 
engine  and  bicycle  supplies. 

Receptacles  and  Attachment  Plugs. — Harvey  Hubbell,  Inc., 
Bridgeport,  Conn.,  has  prepared  an  illustrated  folder  descrip- 
tive of  several  types  of  T-slot  receptacles  and  attachment 
plugs.  This  folder  is  printed  in  colors,  and  is  entitled  "The 
Bread  That  Comes  Back  Buttered." 

Portable  Ohmmeters. — The  Roller-Smith  Company,  203 
Broadway,  New  York,  has  issued  Bulletin  No.  100  which  con- 
tains information  on  electrical  instruments  for  signal- 
system  testing,  including  direct  current  and  alternating  cur- 
rent, portable  voltammeters,  and  direct-reading  portable 
ohmmeters. 
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T\\  IN  MOUNTAIN,  N  11.— A  new  light- 
ing plant  is  to  be  Installed  at  the  Maples 
Hotel. 

BARRE,  \  T  The  Boutwell,  Milne  & 
Varnum  Companj  of  Barre  is  contemplat- 
ing the  construction  of  a  new  power  plant. 

HARDWICK,  VT.  The  Eastern  Vermont 
Public  Utilities  Corporation,  recently  In- 
corporated, has  applied  to  the  1'ublic  Serv- 
Ice  Commission  tor  permission  to  issue 
00  in  bonds  and  $100,000  in  capital 
stock.  The  company  owns  the  electric  plants 
at  Granville,  N.  v.,  and  youth  Ryegate, 
Vt.,  and  several  large  water  powers.  F. 
Monroe  Dyer  of  -New  fork,  N.  v.,  and  I.  M. 
Frost  of  Rutland  are  interested  in  the  com- 
pany. 

BROCKTON,  MASS. — Preparations  are 
being  made  by  the  Edison  Electric  Illum- 
inating Company  of  Brockton  to  enlarge 
its  main  substation  on  Main  Street,  at  a 
cost  of  about  $125,000.  Under  the  new 
plans  the  present  substation  will  be  used 
entirely  for  direct-current  service ;  all  the 
alternating-current  equipment  will  be  moved 
to  the  old  Brockton  steam  plant. 

LOWELL,  MASS. — The  Lowell  Electric 
Light  Corporation  has  petitioned  the  Coun- 
cil for  permission  to  lay  underground  con- 
duits  in  Walker  and   West  Adams   Streets. 

Ml  I.FORD,  MASS. — The  Milford  Electric 
Light  &  Power  Company  has  awarded  the 
contract  for  construction  of  new  trans- 
former station  on  Pond  Street  to  Water  & 
Hynes. 

NORTH  ADAMS,  MASS. — The  North 
Adams  Gas  Light  Company  is  considering 
further  extensions  to  its  distributing  sys- 
tem. 

PEABODY,  MASS. — The  citizens  have  au- 
thorized an  appropriation  of  $40,000  for 
the  purchase  of  additional  equipment  for 
the  municipal  electric-light  plant.  W.  D. 
King   is  manager. 

SALEM,  MASS. — The  Salem  Electric 
Lighting  Company  has  applied  for  permis- 
sion to  lay  conduits  through  Chestnut  and 
other   streets. 

SALEM.  MASS. — The  American  Glue 
Company  has  awarded  the  contract  for  the 
construction  of  a  new  power  plant  at  its 
works  on  Washington  Street  to  the  E.  H. 
Porter  Company. 

SALEM,  MASS. — The  State  Gas  and 
Electric  Light  Commissioners  have  granted 
the  Eastern  Massachusetts  Electric  Com- 
pany, recently  organized,  permission  to  issue 
$125,000  in  capital  stock,  the  proceeds  to 
be  used  to  erect  and  equip  transmission 
lines  from  a  point  on  Highland  Avenue  in 
the  outskirts  of  Salem,  through  Peabody, 
Lynn,  Lynnfield,  Wakefield  and  Saugus,  to 
a  point  on  the  Melrose-Saugus  line.  The 
new  company  proposes  to  connect  the  sys- 
tem of  the  Salem  (Mass.)  Electric  Light- 
ing Company,  the  Maiden  (Mass.)  Electric 
Company  and  the  Suburban  Gas  &  Electric 
Company  of  Revere. 

WESTFIELD,  MASS. — The  Electric  Light 
Commissioners  are  planning  to  extend  the 
transmission  lines  of  the  municipal  electric- 
light  plant  to  Middle  Farms  to  supply  elec- 
tricitv  to  the  brick  yards  of  the  Westfleld 
Clay  Products  Company.  The  cost  of  the 
extension  is  estimated  at  $12,000. 

WRENTHAM,  MASS. — Investigations  are 
being  made  by  the  town  of  Wrentham  as 
to  the  advisability  of  establishing  a  mu- 
nicipal plant  for  street-lighting. 

PROVIDENCE,  R.  I. — A  plan  for  light- 
ing the  State  Capitol  Building  by  the  flood- 
light system  has  been  proposed  to  the  State 
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directlj     connected    to    a     threi    phase,    60 
cycle,     220  volt     alternating  curri  nt     gener- 
ator ;  three   1 25  hp    watei    tube  boilers  with 
superheaters;    three    150  hp,    uniflow   steam 
engines   and    three    high   speed,   double-acl 
Ing,    horizontal    ammonia    compressors   and 
appurtenances,    Specifications,  proposals  and 
mu     Information    maj     be    obtained    from 
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MECHANICSVILLE,  CONN.— Work  has 
begun  on  the  construction  of  the  addition 
Of  i  lie  power  house  of  the  French  River 
Textile    Company    at    Mechanicsville. 

WATERBURT,  CONN. — Plans  are  being 
prepared  for  the  new  rolling  mill  (101  ft.  by 
L60  ft.),  power  house  (25  ft.  by  80  ft),  and 
eoal  pocket  to  be  erected  on  Watertown 
Avenue  for  A.  H.  Wells  &  Company. 
i 'ha rles  II.   Preston,  Jr.,  is  architect. 


Middle  Atlantic 

i;.\V  SHORE,  N.  Y. — The  Suffolk  Gas  .V 
Electric  Company  of  Bay  Shore  recently 
remodeled  its  switchboard  and  installed  po- 
tential regulators  and  is  contemplating 
changing  3.5  and  4-amp.  series  circuits  to 
6.6  amp.     A.  H.  Vail  is  manager. 

BUFFALO,  N.  Y. — The  Public  Service 
Commission  has  granted  the  Buffalo  Gen- 
eral Electric  Company  permission  to  issue 
$3,625,287  in  securities,  the  proceeds  to  be 
used  for  a  new  steam  generating  station, 
now   under   construction   in   Tonawanda. 

CANAJOHARIE,  N.  Y. — The  Mont- 
gomery Electric  Light  &  Power  Company 
of  Canajoharie  has  nearly  completed  an  ex- 
tension to  Cherry  Valley.  W.  J.  Roser  is 
manager. 

COBLESKILL,  N.  Y. — The  Courter  Elec- 
tric Company  of  Cobleskill  has  completed 
the  erection  of  a  22,000-volt  transmission 
line  from  Fort  Plain  to  Cobleskill,  22  miles 
long.  The  local  steam  plant  has  been  closed 
down  and  new  substation  equipment  in- 
stalled. Energy  is  purchased  from  the 
Mohawk  Hydro-Electric  Company  of  Eph- 
ratah.     L.  A.  Raven  is  manager. 

FORESTVILLE,  N.  Y. — Application  has 
been  made  to  the  Public  Service  Commis- 
sion by  the  Silver  Creek  Electric  Company 
for  authority  to  erect  a  transmission  line  in 
the  village  of  Forestville. 

FULTON,  N.  Y. — The  Public  Service 
Commission  has  granted  the  Fulton  Light, 
Heat  &  Powrer  Company  permission  to  issue 
$49,000  in  capital  stock  for  improvements 
and  extensions  to  its  power  plant  and  dis- 
tributing system. 

HANOVER,  N.  Y. — The  Silver  Creek 
Electric  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  erect 
a  transmission  line  in  the  town  of  Hanover. 

HUDSON,  N.  Y. — The  Albany  Southern 
Railroad  Company  of  Hudson  has  signed  a 
contract  to  supply  energy  to  the  Chatham 
Electric  Light  &  Power  Company  for  a 
period  of  ten  years.  The  Albany  company 
is  also  negotiating  with  the  villages  of 
Poestenkill,  Averill  Park,  Defreestville 
and  other  towns  in  the  vicinity  of  Chatham, 
to  furnish  electrical  service. 

JAMESTOWN,  N.  Y. — Bids  have  been 
received  for  a  1000-kw.  turbo-generator 
condenser  and  switchboard  for  the  munici- 
pal electric-light  plant.  Bids  were  opened 
April  12,  but  contracts  have  not  yet  been 
awarded.  C.  O.  Johnson  is  assistant  su- 
perintendent. 

LONG  BEACH,  N.  Y.— The  Long  Beach 
Power  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  con- 
struct an  electric-light  plant,  conduits,  etc., 
in  the  village  of  Long  Beach. 

MORRISTOWN,  N.  Y. — The  Gregory 
Electric  Company  of  Morristown  is  erect- 
ing a  15-mile  transmission  line  for  which 
most  of  the  material  has  been  purchased. 
The  company  has  under  consideration  a 
5-mile  extension  (pole  construction)  and 
also  a   2-mile  extension    (submarine  work). 
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OSWEGO,  N.  Y. — The  Peoples  Gas  & 
Electric  Company  expects  to  install  two 
new  vertical  water  wheels  and  two  200-kw. 
(each)  generators,  replacing  the  old  water 
wheels  and  generators  (belted),  and  to  erect 
4  miles  of  transmission  line  to  the  village 
of  Scriba. 

PAR1SHV1LLE,  N.  Y. — The  Parishville 
Electric  Light  &  Power  Company  has  com- 
pleted its  new  plant.  The  old  power  house 
was  burned  down  Jan.  29,  1916.  The  com- 
pany will  need  transformers  and  some  No.  8 
weather-proof  wire.  A.  N.  Woodward  is 
manager. 

PERRYSBURG,  N.  Y. — The  Silver  Creek 
Electric  Company  has  petitioned  the  Pub- 
lic Service  Commission  for  permission  to 
construct  a  transmission  line  in  the  town  of 
Perrysburg. 

PORT  HENRY,  N.  Y.—  The  Port  Henry 
Light,  Heat  &  Power  Company  is  building 
a  new  power  plant,  penstock  and  8  miles 
of  transmission  line.  All  material  has  been 
purchased.     George  H.  Barwise  is  secretary. 

POTSDAM,  N.  Y. — The  St.  Lawrence 
Transmission  Company,  which  was  recently 
consolidated  with  the  Northern  Power 
Company  of  Potsdam  will  complete,  this 
season,  the  erection  of  a  steel  tower  trans- 
mission line  from  Raymondville  to  Massena, 
connecting  with  the  line  erected  last  year 
from  Hanawa  to  Raymondville.  The  total 
distance  to  be  erected  is  25  miles.  Steel 
towers  and  aluminum  cables  will  be  used. 

ROCHESTER,  N.  Y. — Plans  are  being 
considered  for  the  installation  of  a  new 
street-lighting  system  on  Main  Street  East 
from  University  Avenue  to  the  city  line. 

SHERBURNE,  N.  Y. — Plans  are  being 
considered  for  the  installation  of  a  150-hp. 
fire  tube  boiler  in  the  municipal  electric- 
light  plant.     William  Chany  is  manager. 

SKANEATELES,  N.  Y. — The  Niagara, 
Lockport  &  Ontario  Power  Company  of 
Buffalo  has  been  authorized  by  the  Public 
Service  Commission  to  extend  its  transmis- 
sion lines  into  Skaneateles,  to  supply  energy 
to    the    municipal    electric    system. 

WALTON,  N.  Y. — The  Southern  New 
York  Power  Company  of  Walton  has  in- 
creased its  capital  stock  from  $50,000  to 
$65,000. 

WATERVLIET,  N.  Y. — The  city  officials 
are  considering  closing  down  the  municipal 
electric  plant  and  contracting  with  a  private 
corporation  for  lighting  the  streets  and  pub- 
lic buildings  of  the  city. 

AUBURN,  PA. — The  Eastern  Pennsyl- 
vania Light,  Heat  &  Power  Company  has 
contracted  to  supply  energy  in  Auburn 
from  the  Palo  Alto  plant. 

BERKS,  PA. — Application  has  been  made 
by  the  Mount  Aetna  Electric  Company  of 
Berks  to  the  Public  Service  Commission  for 
approval  of  a  charter  to  supply  electricity 
in  Berks. 

CHESTER,  PA. — A  petition  is  being  cir- 
culated by  the  business  men  on  Baltimore 
Street  asking  for  a  better  street-lighting 
system  on  that  thoroughfare,  which  will  be 
submitted  to  the  Council. 

DILLSBURG,  PA. — The  Dillsburg  Light, 
Heat  &  Power  Company  is  contemplating 
extending  its  transmission  lines  to  Wells- 
burg,  8  miles  distant,  to  furnish  electrical 
service  in  that  town. 

ELLWOOD  CITY,  PA. — Application  has 
been  made  to  the  Public  Service  Commission 
by  the  Connoquenessing  Light  &  Heat  Com- 
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pany  lor  a  charter  to  supply  electricity  in 
Ellwood  City. 

HALIFAX,  PA. — Application  will  be 
made  to  the  Governor  of  Pennsylvania  on 
May  1  by  the  Halifax  Electric  Light,  Heat 
&  Power  Company  for  a  charter  to  supply 
electricity  for  lamps,  heaters  and  motors  in 
the  borough  of  Halifax.  H.  L.  Lark  is 
solicitor. 

NEW  BRIGHTON,  PA. — The  borough  of 
New  Brighton  has  engaged  H.  O.  Swoboda, 
-consulting  engineer,  Empire  Building,  Pitts- 
burgh, to  prepare  plans  for  a  new  street- 
lighting  system   for  the  borough. 

PHOENIXVILLE,  PA.— The  Philadelphia 
Suburban  Gas  &  Electric  Company,  which 
operates  plants  in  West  Chester,  Pottstown 
and  Phoenixville,  has  made  Phoenixville  its 
operating  center.  It  is  understood  that  the 
local  plant  will  be  enlarged  and  will  supply 
energy  to  the  three  towns. 

READING,  PA. — The  installation  of  an 
electric  power  plant  at  the  County  Home 
is  under  consideration  by  the  County  Com- 
missioners. 

BELVIDERE,  N.  J. — The  Board  of  Free- 
holders has  granted  the  Hackettstown  (N. 
J.)  Electric  Light  Company  a  fifty-year 
franchise  to  supply  electricity  in  Belvidere. 
A  franchise  has  also  been  given  to  George 
P.  Williams  of  Great  Meadows. 

DOVER,  N.  J.— The  Morris  County  Trac- 
tion Company  of  Morristown  is  planning  to 
install  new  rotary  transformer  equipment 
in  its  substation  near  Dover. 

LONG  BRANCH,  N.  J. — Plans  are  being 
considered  for  the  installation  of  a  new 
street-lighting  system  in  the  business  sec- 
tion. Ornamental  standards  carrying 
single  lamps  or  three-lamp  clusters  will  be 
used. 

NEWARK,  N.  J. — Paul  J.  Moore,  chief  of 
fire  department,  in  a  report  to  the  Board 
of  Public  Works,  recommends  the  installa- 
tion of  an  underground  conduit  for  fire 
alarm   wires   immediately. 

BALTIMORE,  MD. — The  bill  authorizing 
an  issue  of  $1,000,000  in  bonds  for  conduit 
for  the  city  of  Baltimore  has  been  signed 
by  the  Governor. 

BALTIMORE,  MD. — The  contract  for  in- 
stallation and  maintenance  of  fixtures  for 
special  illumination  and  street  decorations 
during  the  Elks'  Convention  in  July  has 
been  awarded  to  the  National  Electric  Com- 
pany, 613  East  Lombart  Street,  at  $11,500. 
W.  Mohr,  superintendent  of  lamps  and  light- 
ing, will  supervise  the  installation. 

CENTREVILLE,  MD. — The  State  Legis- 
lature has  passed  a  bill  authorizing  the 
Town  Commissioners  of  Centreville  to  bor- 
row $8,500  for  the  purpose  of  purchasing 
an  oil  burning  engine,  electric  generator 
and  accessories  for  the  municipal  electric- 
light  plant. 

BLUEFIELD,  W.  VA. — The  Appalachian 
Power  Company  of  Bluefield  has  begun 
work  on  the  erection  of  the  extension  of 
the  main  line  on  East  Princeton  Avenue 
from  Lee  Street  to  the  county  road  bridge 
where  it  will  connect  with  the  Princeton- 
Bluefield  car  line.  The  Appalachian  com- 
pany has  closed  a  contract  with  the  Prince- 
ton-Bluefield  Car  Company  to  furnish 
energy  to  operate  the  railway  to  the  county 
seat. 

CLARKESBURG,  W.  VA. — The  Clarkes- 
burg  Gas  &  Electric  Company  is  extending 
its  electric  transmission  lines  to  Norwood, 
Grasselli,   Tin   Plate  and  Owens. 

WASHINGTON,  D.  C.— Foreign  trade  op- 
portunities are  announced  by  the  Bureau 
of  Commerce  reports  as  follows:  No.  20,760 
— An  information  bureau  in  India  writes 
that  it  desires  to  receive  catalogs  and,  if 
possible,  samples  from  American  manufac- 
turers of  oak-tanned  leather  belting,  hy- 
draulic and  steam  packing,  cement,  lubri- 
cating oils  and  greases,  electric  fans,  etc. 
It  is  stated  that  these  catalogs,  etc.,  are 
desired  to  pass  on  to  all  leading  firms  in 
India  who  may  require  the  names  of  manu- 
facturers of  these  articles.  No.  20,764 — A 
business  man  from  Bolivia  who  is  new  in 
the  United  States  for  the  purpose  of  pur- 
chasing electrical  supplies,  lamps,  toys, 
wearing  apparel,  etc.,  also  desires  to  make 
agency  connections.  No.  20,680 — An  Ameri- 
can consular  officer  in  Norway  reports  that 
a  firm  in  his  district  is  in  the  market  for 
magnetic  chucks  for  surface  grinders,  steel 
cylinders,  steel  tubing  for  electric  conduits, 
electrical  cables,  copper  tubing,  tubing  end- 
less wire  nets,  etc.  A  complete  list  of  re- 
quirements, including  specifications  and  full 
information,  may  be  examined  at  the  bu- 
reau or  its  district  offices.  (Refer  to  file 
No.  73,822).  No.  20,697 — An  American 
consular  officer  in  Spain  writes  that  a  man 
in  his  district  desires  quotations,  samples 
and  full  information  from  American  manu- 
facturers of  all  kinds  of  chemical  products 
for  pharmaceutical  and  industrial  use,  elec- 
trical apparatus  for  medical  purposes,  in- 
cluding dentistry  and  X-ray.  Correspond- 
ence should  be  in   Spanish  or  French.     No. 


20,711 — A  commercial  agent  of  the  bureau 
reports  that  a  representative  of  a  Euro- 
pean tramway  system  is  now  in  the  United 
States  for  the  purpose  of  establishing  com- 
mercial relations  with  American  manufac- 
tures of  all  kinds  of  tramway  and  electrical 
machinery-  No.  20,713 — A  commercial  agent 
of  the  bureau  reports  that  an  electrical 
and  mechanical  engineer  in  France  desires 
to  get  in  touch  with  manufacturers  in  the 
United  States  with  a  view  of  representing 
tin  in  in  France  or  taking  charge  or  their 
factories  in  that  country.  Correspondence 
may  be  in  English.  No.  20,719 — A  com- 
mercial agent  of  the  bureau  writes  that  a 
business  man  from  Spain  is  now  in  the 
United  States  for  the  purpose  of  establish- 
ing commercial  relations  with  American 
manufacturers  of  electrical  supplies,  tex- 
tile machinery,  hardware,  etc.  No.  20,723 
— An  American  consular  officer  in  China 
writes  that  a  railway  in  that  country  is 
considering  proposals  for  replacing  loco- 
motive head  lights  with  American  search- 
lights. No.  20,740 — An  American  consular 
officer  in  Norway  reports  that  a  firm  in  his 
district  is  in  the  market  for  100  electric 
pleasure  and  200  electric  commercial  auto- 
mobiles. Quotations  f.o.b.  New  York,  and 
catalogs  should  be  sent.  Correspondence 
may  be  in  English.  No.  20,751 — A  man  in 
Canada  desires  to  communicate  with 
American  manufactures  of  electroplating 
supplies.  No.  20,753 — An  American  consu- 
lar officer  in  Peru  reports  that  a  man  in 
his  district  desires  to  be  placed  in  touch 
with  American  manufacturers  of  slot  tele- 
phones for  the  Peruvian  5  and  10  centavo 
pieces.  No.  20,971 — A  firm  in  Spain  writes 
that  it  desires  to  be  placed  in  touch  with 
American  manufacturers  of  electrically 
operated  or  automatic  presses,  glazing  ma- 
chinery and  other  appliances  for  making 
glazed  wall  tiles.  Further  information  may 
be  obtained  on  application  to  the  Bureau 
of  Foreign  and  Domestic  Commerce.  De- 
partment of  Commerce,  Washington,  D.  C, 
or  its  branch  offices. 


North  Central 

BATTLE  CREEK,  MICH. — Preparations 
are  under  way  for  the  construction  of  a 
new  power  plant  at  the  Postum  CereaJ  Com- 
pany. The  installation  will  be  made  in 
sections  in  order  to  maintain  plant  opera- 
tions while  new  construction  is  going  on. 

CLARKSTON,  MICH. — The  Village  Coun- 
cil has  decided  to  install  a  street-lighting 
system  in  Clarkston. 

SAGINAW,  MICH. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  May  17  for  a  new  boiler,  etc.,  in 
the  post  office  at  Saginaw.  For  details  see 
proposal  columns. 

ALLIANCE,  OHIO. — Plans  are  being 
considered  by  the  City  Council  for  equip- 
ping the  old  sewage  disposal  works  as  an 
electrical  plant  to  supply  electricity  for  the 
city  pumping  station,  municipal  buildings, 
etc. 

CANFIELD,  OHIO — The  village  of  Can- 
field  is  negotiating  with  the  Mahoning  & 
Shenango  Railway  &  Light  Company  to  ex- 
tend its  lighting  service  to  Canfield. 

CINCINNATI.  OHIO.— Bids  will  be  re- 
ceived by  the  Board  of  Education,  Denton 
Building,  Cincinnati,  until  May  22  for  re- 
modeling the  Whittier  School.  Consider- 
able   electrical    work    will    be    required. 

CINCINNATI,  OHIO. — Plans  suggested 
by  the  united  boulevard  lighting  commit- 
tees, representing  various  business  organi- 
zations, for  the  installation  of  ornamental 
lamps  in  the  business  section  have  been 
approve*d  by  Service  Director  Hornberger, 
and  the  Union  Gas  &  Electric  Company  has 
submitted  a  proposal  for  the  installation  of 
such  a  system,  covering  maintenance  for 
six  years,  placing  the  cost  at  $150,000  more 
than  the  present  system. 

DAYTON,  OHIO — The  Dayton  Power  & 
Light  Company  has  petitioned  the  State 
Public  Utilities  Commission  for  authority 
to  issue  $1,250,000  in  bonds,  the  proceeds 
to  be  used  for  additions  and  betterments  to 
its  system. 

DAYTON,  OHIO.— Plans  are  being  con- 
sidered by  the  Cincinnati,  Hamilton  &  Day- 
ton Railway  Company,  to  operate  electric 
motor  trains  on  the  branch  between  Dayton 
and  Mandale,  running  through  Delphos  and 
Spencerville. 

DAYTON,  OHIO.— Improvements  involv- 
ing an  expenditure  of  from  $50,000  to  $75,- 
000,  including  the  construction  of  a  new 
power  plant  is  under  consideration  by  the 
Cincinnati,  Hamilton  &  Dayton  Railway 
Company  at  Dayton. 

DESHLER,  OHIO.— An  election  will  be 
held  May  10  to  submit  to  the  voters  the 
proposal  to  construct  an  electric-light  plant 
and  water-works  system  in  Deshler. 

HAMILTON,  OHIO.— -The  Gamewell  Fire 


Alarm  Company  has  submitted  a  proposal 
to  the  City  Council  to  remodel  the  present 
fire  alarm  system  at  a  cost  of  $2,500.  The 
system  is  inadequate  and  the  cost  of  bring- 
ing it  up  to  the  efficiency  desired  is  esti- 
mated at  $12,000. 

KENT,  OHIO. — The  Village  Council  has 
engaged  an  engineer  to  prepare  plans  for  a 
municipal   electric-light   plant. 

McCOMB,  OHIO. — The  Northwestern 
Light  Company  of  Leipsic,  it  is  reported, 
has  been  asked  to  submit  proposals  for  sup- 
plying electricity  in  McCombs.  The  city 
now   operates   a   municipal  electric  plant. 

MOUNT  CARMEL,  OHIO.— The  Mount 
Carmel  Electric  Power  &  Light  Company, 
recently  incorporated  with  a  capital  stock 
of  $3,000,  is  constructing  an  electric-light 
and  power  plant  in  Mount  Carmel.  Charles 
H.  Ludlow  is  president. 

READING,  OHIO. — Bids  will  be  received 
by  the  Board  of  Education  until  May  22  for 
the  completion  of  the  new  Reading  public 
school,  including  the  electrical  work.  Sepa- 
rate bids  to  be  submitted  on  different 
branches  of  the  work.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  Garber  & 
Woodward,  architects,  Cincinnati. 

SPRINGFIELD,  OHIO. — Plans  have  been 
prepared  for  the  installation  of  the  orna- 
mental street  lighting  system,  bids  for 
which,  it  is  understood,  will  soon  be  asked. 

UHRICHSVILLE,  OHIO. — A  petition  will 
be  presented  to  the  City  Council  asking  that 
an  election  be  called  to  submit  to  the  voters 
the  proposal  to  issue  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant. 

WELLSTON,  OHIO. — The  power  station 
at  one  of  the  mines  of  the  Superior  Coal 
Company,  near  Wellston,  was  recently  de- 
stroyed bv  fire,  causing  a  loss  of  about 
$15,000.     The  plant  will  be  rebuilt  at  once. 

YOUNGSTOWN,  OHIO.— The  Youngs- 
town  &  Niles  Railroad  Company  has  peti- 
tioned the  State  Utilities  Commission  for 
permission  to  issue  $100,500  in  capital  stock 
for  the  construction  of  an  electric  railway 
between  Youngstown  and  Warren. 

FORT  COVINGTON,  KY.— The  Fort  Cov- 
ington Light,  Heat  &  Power  Company  is 
negotiating  with  a  firm  in  Bombay,  5  miles 
distant,  to  furnish  electricity.  If  the 
deal  is  closed  it  will  necessitate  the  erec- 
tion of  5  miles  of  transmission  line.  W.  H. 
S.  Ke,efe  is  manager. 

HAZARD,  KY. — Arrangements  have 
been  made  whereby  the  Kentucky  River 
Light  &  Power  Company  will  furnish  light- 
ing  service   in   Hazard. 

MAYFIELD,  KY. — The  receivership  of 
the  Mavfield  Water  &  Light  Company  has 
been  dissolved  and  has  been  taken  over  by 
the  owners.  D.  B.  Stanfield  has  been  ap- 
pointed president  and  E.  Gardner  general 
manager. 

PEMBROKE,  KY. — Franchise  have  been 
secured  by  the  Southern  Kentucky  Power 
Company  of  Pembroke  to  supply  electricity 
in  Elkton,  Adairville,  Auburn,  Lewisburg 
and  Frankline  in  Kentucky,  and  Adams. 
Cedar  Hill  and  Portland,  in  Tennessee. 
S.  A.  Ragsdale  is  manager.. 

PIKEVILLE,  KY. — Extensions  are  being 
made  to  the  plant  of  the  Sandy  Valley  Light 
&  Power  Company  of  Pikeville.  including 
the  installation  of  two  Fort  Wayne  100- 
kva  ,  60-cycle,  2300-volt  alternators  and  two 
Russel  engines,  14  in.  by  16  in.  (directly 
connected).  The  system  is  being  changed 
from  220-volt,  direct  current  to  2300/220/110 
for  light  and  power  service.  Wlien  improve- 
ments are  completed  a  24-hour  service  will 
be  established.     L.  L.  Stone  is  manager. 

SARDIS,  KY. — The  electric-light  plant  in- 
stalled in  the  Sardis  Opera  House  by  Albert 
Hill  of  Maysville  will  be  used  primarily  to 
operate  moving  picture  equipment.  The 
plant  has  sufficient  output  to  supply  the 
town  with  electrical  service. 

SHELBYVILLE,  KY. — Surveys  have  been 
completed  and  the  right  of  way  secured  by 
the  Shelbyville  &  Frankfort  Realty  Com- 
pany for  the  construction  of  an  electric 
railway  between  Shelbyville  and  Frankfort, 
via  Bridgeport,  Grafenburg,  Peytona  and 
( 'lawillage,  19  miles  in  length.  Overhead 
trolley  will  be  used.  Power  stations  will  be 
located  at  Shelbyville  and  Frankfort.  J.  W. 
Gudgel  of  Shelbyville  is  secretary. 

STiTHTON,  KY. — The  property  of  the 
Stithton  Lighting  Company  has  been  pur- 
chased by  C.  H.  Aubrey  and  L.  J.  Metcalfe. 

McCOOL,  IND. — Contract  for  the  erec- 
tion of  transmission  line  from  McCool  to 
connect  with  the  lines  of  the  Gary  &  Inter- 
urban  Railroad  Company  to  supply  energy 
to  operate  the  local  system  has  been 
awarded  to  the  T.  G.  Hamilton  Company 
of  Gary. 

NORTH  JUDSON,  IND. — The  North  Jud- 
son  Electric  Company  is  installing  about 
100  lightning  arresters  on  its  old  and  new 
erected  distributing  lines.  F.  D.  Pixa  is 
secretary  and  treasurer. 

PERLT,  IND. — Plans  are  being  considered 


K  I.  K<     I   i:  I  C  A  L     WORLD 


Vol.  87,  No.  ix 


bj    IK.    <  'us    i  lounoll   for  extenaloa  -i   .  U  i 
-i     Hi.-     municipal    electric 
Hghl  plan!   i,,  Bunkei    Mm       \    .  •    Herrcn  In 

mi  i 

BE]  i.i  \  1 1 .  i  -i  .    hi.     Tin-    cits    Council 

ipproved  plana  foi    i  il  i,,, 

'i'"     construction    ol    a     municipal    .  |<  eti  Ic 

Hghl    plant 

r.r\:\\  \  \.    n.i.      The    oontraot    for    the 

;|  'I'""  "i  -in  01  ii.iin, -Hi. ,i  itreel  lighting 

i  •'  '     i awarded  to  th<    T    • 

llton  <  tompanj   ol  <  Nwj .  al  $:::•. 

QAL\  \.  ii. i.     The  <;.ii\.i   Electric  Light 
npanj     is    installing    coal  Ii.hi.iihh:    con 
yeyora    an. i    lightning    arresters    are    being 
lied  .hi  each  transformer  for  Indh  I  dual 
farm    Installation        \u    material    has    been 
purchased       r    0     Brown    I  idem 

in. i  manager. 

11  ^RjDIN.     II. I.       Tin.    Town     Council     ha 
"I'M    l  eter   A.   ami    Edward   I  iotw  u      h 
"  >•'•"'   franchise  to  construe!   and   i 
ate   an   electric  lighting   system    In    Hardin 
Work  win  begin  at  once  on  construction  ol 
the  plant,  which  will  o.st  abou 

MANCHESTER,  n. i.  The  Installation 
of  an  electrlc-lighl  system  in  Manchester 
is  under  consideration  bj    the  city  officials. 

ST.    PRANCISVILLE,    n.i.      The   ell 
st.    Pranclsville   has  recently  completed   thi 
installation    of    a    municipal    ele< 
piant     ihr  equipment  consists  ,,r  one  75-hp 
Muncle   oil    engine,    one    37%-kw     Western 
Electric    generator.      Within"  the    nexl    SO 
days   the   cits    expects   to   Install   an   80-hn 
engine  and  a  BO-kw,  Western  B31ectrlc  gene- 
ratoi    for  the  purpose  of  maintaining    i 
hour   service,      P.    i  >.   Christian   is  engineer 
in  charge. 

Il'l'l,:i:    Ai.Ti.x.    i  i.i.      Bids   will   be   re- 

V;'nv,11!,>  .,,hr  \I.,aV,  Ho;,nl  '"'  Administra- 
tion, Capitol  Building,  Springfield,  until 
.May  16.  for  power  piping  and  accessories 
to  be  installed  in  the  new  power  liouse  at 
the  Alton  Mate  Hospital,  near  Upper  Alton 
i  lans   and    specifications   mas    be   obtained 

upon  appl, ration  to  .Martin  C.  Schwab  con- 
sulting engineer,  Mailers  Buildine  Chi- 
cago. 

EAU  CLAIRE.  WIS. — The  Wisconsin 
Minnesota  Light  &  Power  ComXy  has 
closed  a  contracl  to  supply  the  Northern 
States  Power  Company  with  40,000  hp  of 
electrical  energy  from  the  power  plant  now 
being  built  on  the  Chippewa  River  Ahighl 
tension  transmission  line  to  transmit  this 
energy  to  Minneapolis  tor  distrttSn  by 
the  Minneapolis  General  Electric  Company 
will  he  erected  at  a  cost  of  about  $700  000 

ofS}Io!'m;,'VU'  WJS— Bonds  to  the  amount 
Of  510.0011  have  been  voted  tor  completion 
of  the  underground  fire-alarm  system. 

BIRD  ISLAND.  MINN.— Bids  will  be  re- 
ceived by  H.  M.  Mielke,  clerk  independent 
School  district  No.  64  of  Renville  ' ,  ,  ,h 
Bird  island,  until  May  22  for  construc«M 
of  a  fire-proof  school  building,  sep rate  bid" 
to  be  submitted  as  follows :  General  con- 
struction heating  and  ventilating!  plumb- 
ing, electrical  work.  Plans  and  specific^ 
nuns  may  he  obtained  on  application  to 
W.  1  Alban,  architect,  Endicott  Building 
St.  Paul,  upon  deposit  of  $10. 

BLUE  EARTH.  MINN.— Bids  will  be  re- 
ceived by  Easton  Floe,  .city  clerk  Blue 
Earth,  until  May  10  for  equipment  for  thi 
municipal  electric-light  plant ;  as  follows 
*°r  furnishing  and  installing  one  200-kva  ' 
alternating-current  engine  driven  generat- 
ing unit,  one  100-kva.  generator  for  dirtct 
connection  to  present  engine;  removin" 
present  d.rect-current  generator;  alternat- 
ing-current switchboard,  furnishing  but  not 

for  i!"-!  h°-ne  ffeed,Water  heater-  0l1  separa- 
tor-and  boiler  feed  pump.  Plans  and  speci- 
fications   may    be    obtained    from    Earle    D 

BuMtag.Cit^aulS  engineer>  Capito1  Bank 
BRAINERD,  MINN.— The  Brainerd  Gas 
&  Electric  Company,  recently  incorporated 
with  a  capital  stock  of  $100,000,  it  is  re- 
ported, will  soon  begin  work  on  the  con- 
struction of  a  new  plant.  A.  G.  Whitney  is 
president. 

CAN  BY,  MINN.— Bids  will  be  received  by 
Ole  Ostensoe,  clerk  of  board  of  education 
consolidated  school  district  No.  30  Yellow 
Medicine  County,  Canby,  until  May  11  for 
erection  of  a  high  school  building  and  re- 
modeling the  present  school  building 
separate  bids  to  be  submitted  as  follows  ■ 
(A.  B.  C.)  General  construction;  (D)  Heat- 
ing and  ventilation;  (E)  Plumbing-  (F) 
Electrical  work.  Plans  and  specifications 
may  be  obtained  from  Kirbv  T  Snvder 
architect.  Plymouth  Building,  Minneapolis! 
upon  deposit  of  $2:.  on  all  plans,  of  which 
$lo,  will  be  returned  on  plans  A.  B.  and  C 
and  $20  on  plans  of  D.  E.  and  F. 

HEWITT,  MINN.— The  Village  Council 
has  entered  into  a  contract  with  the  Otter, 
Tail  Power  Company  of  Fergus  Falls  to 
supply  electricity  in  Hewitt.  The  company, 
it  i«  understood,  will  erect  a  transmission 
line    from    W'adena    or    Henning    to   Hewitt 


and    will    al    'i  ii,  (    I    1 1  in-    t  In  ..ii: 

1 1.      I 

hi  u  BT(  »N,    \ii\\      Th.-   Installation   of 
in.   1 1.- in  pi  a  ni   in  Houston  Is  under 
Hon 

ITI,    MIN  !■•  Ing    con- 

ii. mi. hi   ..I 
light  H  to  opei 

.ii.-    th  «  mi    i..     supplied    by    the 

•  ii        \l  inn,  ■  .  it.  i        Pov  ii  V        ol 

rin.    ■ 

PERH  \  M.    MINN       Bldl   will   I-   i- 
bj   Mike  Oobllrlch,  secretary  of  school  board 

"l     '  Cl I    dll  ii  let,    No      I  I.    i  Ml,  r    Tail    I  -onii 

M.ii,  Perham,  until  Maj  16  for 
ereel  Ii i  ..  high  cl I  building  and  re- 
modeling of  an  old  high  ami  grade  school 
building.  Separate  in, Is  to  be  submitted  as 
follows  General  construction,  heating  and 
ventilating,  electrical  work,  science  and 
laboratory     equipment,    gymnasium    equip- 

in    lit.      and    s,-alllig.        I  'Inns    ni.i\     lie    Obtained 

<ni  application  to  G.   L.   Lockhart,  architect, 
Endlcotl     Building    si     Paul,    upon    deposit 

In 

i;i  "  IHESTER.  MINN.  The  City  council 
is    considering    the    installation    of    an    .una 

mental   lighting  system  on   Main   street,   to 
cost  about    -  •.""'i 

Rl  ii  IHESTERj    MINN.     Bids    will    i„     n 
celved  bj    tin-  .Masonic  Temple  Association, 

Rochester    until     May     12     for    erection    of    a 
three  story    lir.'  proof  building,   according   to 

plans  and  specifications  prepared   i>\    i<\   n. 
Ellerbe,    architect,     Endlcotl     Building,    St. 

I'  ml.  Minn.   Separate  proposals  to  be  sub- 

mitted  tor  wiring,  heating  and  plumbing. 

ST.  PAUL.,  MINN-  -Plans  are  being  con- 
d  for  the  installation  of  an  ornamental 
street-lighting  system  on  Fourth  Avenue. 

LNTHON,  inW'A.  A  special  election  will 
soon  he  called  to  submit  to  the  voters  the 
proposal  to  issue  $20,00(1  in  bonds  for  the 
Installation    of    a    municipal    electric-light 

plant. 

BOONE,  IOWA. — Bids  will  be  received 
by  the  Hoard  of  Supervisors  of  Boone 
County,  at  th.-  office  of  the  County  Auditor. 
Boone,  until  .May  22.  for  construction  of 
new  court  house  and  heating  plant.  Sep- 
arate to  be  submitted  on  heating  and 
plumbing,  electric  wiring,  electric  elevator 
and  book  lift.  Plans  and  specifications  are 
mi  file  at  the  office  of  the  County  Auditor, 
Boone,  at  the  oflico  of  Norman  T.  Vorse. 
architect.  S  &  P.  Ruilding.  Pes  Moines,  and 
Hi,  Builders'  Exchange,  Minneapolis,  Minn. 
The  plans  which  are  now  on  file  are  the 
same  upon  which  bids  were  received  April 
ll,  ami  which  were  rejected  on  account  of 
dvertisement  being  illegal. 

GRINNELL,  TOW  A — Plans  are  being  pre- 
pared by  the  Towa  Eight,  Heat  &  Power 
Company  of  Cedar  Rapids  for  the  construc- 
tion of  a  new  plant,  to  cost  about  $100,000, 
in  Grinnell. 

TOWA  CTTY.  IOWA— The  Iowa  Citv  Light 
&  Tower  Company  has  practically  com- 
pleted the  installation  of  a  1000-kw.  Gen- 
eral Electric  horizontal  turbine  and  com- 
plete new  switchboard,  200-hp.  Babcock  & 
Wilcox  boilers  pumps,  blowers,  etc.,  and  is 
now  installing  a  3no-kva.  generator  (ver- 
tical) directlv  connected  to  a  Leffel  tur- 
bine.     P.   E.   Caldwell   is,  manager. 

TOWA  CITY.  IOWA.— The  farmers  in 
Sharon  and  Washington  Townships  of  John- 
son County  have  organized  for  the  purpose 
of  securing  electrical  service  in  that  dis- 
trict. Tt  is  proposed  to  erect  a  transmis- 
sion line  (about  30  miles  long}  at  a  cost 
of  about  $300  per  mile.  -Electricitv  to  oper- 
ate the  system  will  be  secured  either  from 
the  Towa  Citv  Eight  &  Power  Companv  or 
the  Towa-Cedar  Rapids  Interurban  Com- 
pany. 

MPSCATTNE.  IOWA  —  The  stockholders 
of  the  Muscatine  North  &  South  Railwav 
Comnany  have  decided  to  reorganize  the 
company  and  to  equip  the  railroad  for  elec- 
trical operation  to  convert  it  into  an  inter- 
urban line  to  run  under  a  traffic  arrange- 
ment as  a  continuation  of  th^  Davenport 
&  Muscatine  Railway.  E.  H.  Rvan  is  presi- 
dent of  the  company. 

NORA  SPRINGS.  TOWA.— The  Nora 
Springs  Electric  Eight  &  Mill  Company  it 
is  reported,  contemplates  extending  its 
transmission  lines  to  Man'"  Citv  to  supply 
electrical  service  there.  The  companv  has 
-ribbed  for  a  franchise  to  install  a  distri- 
buting system  in  that  city. 

QTJASQUETON,  IOWA.— A  franchise  has 
been  granted  to  J.  L.  Croos  to  construct  and 
operate  an  electric-light  plant  in  Quasque- 
ton.  Mr.  Cross  has  an  option  on  a  water 
nower  site  and  will  build  a  hvdroelectric 
plant.  Tt  is  also  proposed  to  erect  a  trans- 
mission line  from  this  city  to  Walker. 

RANDOLPH,  IOWA.— The  citizens  have 
voted  to  install  a  municipal  electric-lighting 
system  and  to  enter  into  a  contract  with 
the  Malvern  (Iowa)  Light  &  Power  Com- 
pany to  supply  energy  to  operate  same. 
Bonds  to  the  amount  of  $4,500  have  been 
authorized"  for  the  plant. 
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flcatlon  h     obtain,  d   upon  uppl 
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for  each  set, 

\i  Rl  ii:  \,  mi  i  Th.-  Lawn  im  ,  .  -,,1,1,1, 
Light,    Powei    a    <  '..id   Storage  ( !omp 

•  ntered  Into  a  contracl  wll  h  the 
i  'moil  Mining  <  tampans  ol  Aurora  to  equip 
II     properties  i"i  i  lectrlcal  operal ion 

rCBTON.   Mo      Th.-  <if.    Council   is 
considering  calling  an  election  ".  submit  t<. 

tin-    VOterS    lh.-    proposal    to    issue    |12,000    in 
bonds     for     nnpi..  ,.,    thi      mui 

•  led  in-  Ugh!  and  water  plants. 

MINOT,  n.  i).  The  Northern  states 
Power  Company  of  Chicago,  in.,  which  owns 

ami   controls   tin-   Consumers'    power   Com- 
pany   of    St.     Paul,     Minn.,    coiit.-nipla  I . 
tending   its   transmission    line    from    Burling- 
ton   to    Poxholm,    taking    in    the    t'-i  i  lh 

ii.-s    Lacs   and    Berthold;    is  also  <•<,■ 

Ing    Installing    electrical    systems    in    Svrnu. 
Logan    and    Other    towns    in    this    section    Ol 

the  state 

TOWNER,  N.  I).  Application  has  been 
made  to  the  City  Council  by  C.  B.  A; 

and    J.     E.     (lalehouse    of    Carrington     I 
franchise  to  install  and  operate  an  electric- 
light  plant   in  Towner. 

MARION,  S.  I). — Work  has  begun  on  the 
construction  of  the  new  power  station  and 
electric-lighting   system    in    Marion. 

REDFIELD,  S.  D.— At  an  election  held 
April  18  the  proposal  to  issue  $60,000  in 
bonds  for  the  construction  of  a  new  munici- 
pal light,  heat  and  power  plant  was  carried. 
L,  W,  Hase  is  superintendent  of  the  munici- 
pal   electric-light  plant. 

STOUX  FALLS,  S.  D. — At  an  election 
held  recently  the  proposal  to  issue  $700,000 
in  bonds  for  the  construction  of  municipal 
electric-light  and  gas  plants  was  defeated. 

BANCROFT,  NEB.— At  an  election  held 
recently  the  proposal  to  issue  bonds  for  the 
installation  of  a  municipal  electric-light 
plant    was    carried. 

PAIRBIIRY,  NEB. — The  Fairbury  Elec- 
tric Lighting  Company  is  negotiating  -with 
the  Plymouth,  Daykin  &  Western  Company 
to  supply   electricity. 

KEARNEY,  NEB— The  State  Railway 
Commission  has  granted  the  Kearney  Elec- 
tric Eight  &  Power  Company  permission  to 
issue  $200,000  in  bonds. 

OMAHA.  NEB. — The  cost  of  installing 
elevators  in  the  City  Hall  is  estimated  at 
$28,200.  For  further  information  address 
city  clerk. 

TRENTON,  NEB.— Bonds  to  the  amount 
of  $8,500  have  been  voted  to  establish  a 
municipal    electric-light    plant    in    Trenton. 

CANEY.  KAN. — The  Caney  Electric 
Light  &  Railway  Company  is  now  installing 
a  150-hp.  Weber  gas  engine  and  a  120-kva.. 
60-cycle,  2300-volt  generator.  J.  E.  Ro- 
quette  is  manager. 

EUDORA,  KAN. — The  city  of  Euroda  is 
planning  to  install  an  electric  distributing 
system.  Energy  to  operate  the  system  will 
be  obtained  from  the  plant  at  Bonner 
Springs. 

GARDEN  CITY,  KAN. — At  a  special 
election  held  recently  the  proposal  to  is- 
sue $41,500  in  bonds  for  the  purchase  of 
the  electric-light  plant  of  the  Garden  City 
Telephone,  Light  &  Manufacturing  Com- 
pany and  the  erection  of  a  transmission  line 
from  the  city  power  plant  of  the  Garden 
City  Sugar  &  Land  Company  was  de- 
feated. 

GYPSUM,  KAN.— The  Gypsum  Light  & 
Power  Company  is  contemplating  the  erec- 
tion of  15  miles  of  transmission  line  and 
will  use  30  or  35-ft.  poles,  probably  iron 
or  steel  conductors  ;  will  also  need  13,200- 
volt  insulators,  lightning  arresters  and 
transformers,  sizes  from  1  to  25  kva.  J.  F. 
Keys   is   manager. 

HARDTNER,  KAN. — A  franchise  has 
been  granted  to  E.  Watson  of  Hardtner  to 
furnish  electricity  here  for  commercial  pur- 
poses. 

LEWIS,  KAN. — At  an  election  to  be  held 
May  9  the  proposal  to  issue  $10,000  in  bonds 
for  the  installation  of  an  electric  distribut- 
ing system  in  Lewis  and  construction  of 
transmission  line  to  secure  energy  from  the 
electric  plant,  owned  by  A.  L.  Moe,  Kinsley, 
will  be  submitted  to  the  voters. 

NORTON,  KAN. — The  city  of  Norton  is 
contemplating  extending  its  transmission 
lines  to  Lenora  and  Nocatur  to  furnish 
electrical  service  from  the  municipal  electric 
plant  in  those  towns. 

OSBORNE,  KAN. — Bonds  to  the  amount 
of  $7,000  have  been  voted  for  improvements 
to  the  municipal  electric-light  plant.  The 
installation  of  a  new  engine  is  contemplated. 
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E.  T.  Archer  &  Company,  New  England 
Building,   Kansas  City,   Mo.,   are   engineers. 

OTTAWA,  KAN. — Bids  will  be  received 
at  the  office  of  the  city  clerk,  Ottawa,  until 
May  15  for  furnishing  material  and  equip- 
ment for  the  municipal  electric-light  plant 
as  follows:  One  (or  possibly  two)  two- 
phase,  60-cycle  generator  with  a  maximum 
rating  of  350  kw.,  together  with  a  suitable 
steam  prime  mover  to  operate  at  130  lb. 
pressure;  one  (or  possibly  two)  surface 
condenser  for  the  above  unit  complete  with 
necessary  auxiliaries,  one  switchboard  com- 
plete, to  care  for  three  two-phase  genera- 
tors with  their  exciters  and  eight  feeders, 
spray  nozzle  equipment  for  cooling  the  cir- 
culating water  for  the  above  condenser-. 
Plans  and  specifications  are  on  file  in  the 
office  of  George  C.  Shaad,  consulting  engin- 
eer, Lawrence,  Kan.,  and  at  the  office  of 
the  city  clerk,  Ottawa.  Copies  of  plans 
may  be  obtained  on  application  to  the  city 
clerk  upon  deposit  of  $5. 

SALINA,  KAN. — Extensive  additions  and 
improvements  are  under  way  at  the  plant 
of  the  Salina  Light,  Power  &  Gas  Com- 
pany, including  the  enlargement  and  re- 
modeling engine  and  boiler  rooms,  installa- 
tion of  one  1250-kw.  turbine  and  auxiliaries, 
two  400-hp.  Stirling  boilers  and  stokers,  one 
2000-hp.  feed  water  heater,  one  25-kw.  tur- 
bine-driven exciter,  condenser  (2000  sq.  ft.), 
1800-ft.  double  pipe  line  (16-in.  pipe),  to 
river  for  condensing  water  "and  two 
centrifugal  pumps  with  motors.  All  mate- 
rial has  been  purchased.  J.  E.  Harsh  is 
general   manager. 


Southern  States 

CHAPEL  HILL,  N.  C— Bids,  it  is  under- 
stood, will  be  asked  for  by  the  J.  B.  Mc- 
Crary  Company,  engineer,  Atlanta,  Ga.,  for 
the  installation  of  construction  of  a  new 
lighting  and  heating  plant  for  the  Uni- 
versity of  North  Carolina,  to  cost  about 
$50,000. 

FOREST  CITY,  N.  C— The  Southern 
Power  Company  of  Charlotte,  it  is  re- 
ported, has  signed  a  contract  whereby  it 
will  extend  its  transmission  line  into  Ruth- 
erford County.  The  line,  it  is  understood, 
will  run  direct  from  Gaffney  to  Henrietta, 
thence  to  Caroleen,  Forest  City  and  Ruth- 
erfordton,  all  places  having  contracted  for 
energy. 

CHARLESTON,  S.  C. — Application  has 
been  made  to  the  City  Council  by  J.  P. 
Wood,  acting  for  the  Charleston  Electric 
Service  Company  (not  yet  formed)  to  sup- 
ply electricity  for  lamps  and  motors  in 
Charleston. 

SALUDA,  S.  C— The  Saluda  Public  Serv- 
ice Company,  recently  incorporated  with  a 
capital  stock  of  $25,000,  proposes  to  build 
an  electric-light  and  power  plant  in  Saluda. 
T.  D.  Fulmer  and  E.  W.  Abele  are  in- 
terested. 

SPARTANBURG,  S.  C. — The  Southern 
Railway  Company  is  planning  to  erect  sub- 
stations at  Spartanburg  and  Central,  S.  C, 
and  Cornelia,  Ga.,  and  electric  generating 
equipment  will  be  installed  in  the  power 
station  at  Greenvile,  S.  C,  to  supply  elec- 
tricity to  operate  the  automatic  block  sig- 
nals and  lighting  station  between  Spartan- 
burg and  Central  and  Cornelia  and  Gaines- 
ville. W.  H.  Wells  of  Washington,  D.  C, 
is   chief  engineer. 

SUMMERVILLE,  S.  C— The  property  of 
the  Summerville  Ice  &  Power  Company  has 
been  purchased  by  the  Carolina  Central 
Electric  Company.  The  new  owners,  it  is 
understood,  will  enlarge  the  plant. 

ATLANTA,  GA. — The  Georgia  Railway  & 
Electric  Company,  leased  by  the  Georgia 
Railway  &  Power  Company  of  Atlanta,  is 
contemplating  extending  its  Inman  Park 
line  from  Moreland,  through  Moreland  and 
the  Briar  Cliff  Road  to  the  Fulton-DeKalb 
County  line,  thence  to  Emory  University. 

PENSACOLA,  FLA. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  ar- 
chitect, Treasury  Department,  Washing- 
ton, D.  C,  until  May  6  for  furnishing  and 
installing  an  electric  freight  elevator  at 
the  naval  aeronaut  station,  Pensacola. 

PORT  ST.  JOE,  FLA. — Plans,  it  is  re- 
ported, are  being  considered  for  equipping 
the  Apalichicola  Northern  Railroad  for 
electrical   operation. 

FRIENDSHIP,  TENN. — Plans  are  being 
considered  by  W.  H.  Fisher,  manager  of  the 
local  electric-light  plant  to  install  additional 
equipment  in  the  electric  plant,  to  meet  the 
increasing   demand   for   electrical    service. 

McMTNNVILLE,  TENN.— The  County 
Court  has  granted  the  Great  Falls  Power 
Company  of  Chattanooga  permission  to  con- 
struct a  dam  at  Caney  Fork  Falls. 

MURFREESBORO,  TENN. — The  prop- 
erty of  the  Murfreesboro  Electric  Light  & 
Gas  Company  has  been  purchased  by  J.  M. 


and    John    Butler    and    J.    C.    and    George 
Beesley. 

ANNISTON,  ALA. — Preparations  are  be- 
ing made  by  the  Alabama  Power  Company 
to  double  the  output  of  its  substation  in 
Anniston. 

BIRMINGHAM,  ALA. — Surveys  are  being 
made  for  the  proposed  electric  railway  from 
Birmingham  to  Warrior  River  and  on  to 
Jasper  by  the  Birmingham  Interurban  De- 
velopment Company.  The  work  will  be 
done  under  the  supervision  of  C.  J.  Rogers, 
engineer. 

BIRMINGHAM,  ALA. — The  new  steam 
generating  plant  of  the  Alabama  Power 
Company  will  be  located  at  Baker  Creek  on 
the  Black  Warrior  River,  about  2  miles 
from  the  present  terminus  of  the  Drifton 
branch  of  the  Southern  Railway.  Exten- 
sions will  also  be  made  to  the  high-tension 
transmission  system  of  the  company  and 
an  additional  generating  unit  will  be  in- 
stalled at  the  power  plant  at  Lock  12  on 
the   Coosa    River. 

GOODMAN,  MISS. — The  city  of  Good- 
man has  engaged  Xavier  A.  Kramer,  of 
Magnolia,  consulting  engineer,  to  prepare 
plans  for  an  electric-light  plant,  to  cost 
about  $5,000. 

ITTA  BEND,  MISS. — The  town  of  Itta 
Bend,  has  purchased  the  local  electric-light 
plant,  owned  by  J.  L.  Haley,  for  $4,250. 

MAGNOLIA,  ARK. — The  Arkansas  Light 
&  Power  Company  is  enlarging  the  boiler 
house  of  its  local  plant  and  is  installing  a 
66-in.  bv  16-ft.  Houston,  Stanwood  &  Gam- 
ble boiler.     L.  C.  Marshall  is  local  manager. 

MOUNTAIN  HOME,  ARK. — The  Moun- 
tain Home  Electric  Light  Company  is  con- 
templating the  installation  of  a  larger 
plant  and  supplying  Cotter,  12  miles 
distant,  with  electrical  service.  Electricity 
will  be  supplied  in  Gassville,  between  the 
(wo  towns  and  also  to  residents  along  the 
line. 

WARREN,  ARK— Plans  are  being  con- 
sidered for  the  installation  of  an  electric- 
light  plant  in  Warren.  L.  J.  Burbridge  is 
interested. 

LA  FAYETTE,  LA. — A  special  election 
will  be  held  May  2  to  submit  to  the  voters 
the  proposal  to  issue  $10,000  in  bonds,  of 
which  the  proceeds  of  $20,000  will  be  used 
lor  improvements  to  fire  protection  and 
alarm  system. 

WEST  MONROE,  LA— At  an  election  to 
be  held  May  18  the  proposal  to  issue  $45,000 
in  bonds  for  extensions  to  electric-lighting 
system,  water-works,  to  install  filter  plant 
and  to  install  additional  apparatus  for  fire 
protection. 

COWETA,  OKLA. — Plans  are  being  con- 
sidered for  the  purchase  of  an  additional 
generating  unit  at  the  municipal  electric- 
light  plant  and  the  construction  of  an  ice 
factory. 

CROWDER,  OKLA. — The  Canadian  Val- 
ley Ice,  Light  &  Fuel  Company,  recently 
organized,  proposes  to  erect  and  operate 
an  electric,  transmission  line,  connecting 
Crowder,  Canadian,  Indianola  and  Hanna, 
2  miles  long.  Contracts  for  materials  have 
been  awarded.     R.  A.  White  is  manager. 

KUSA  (Not  a  post  office),  OKLA. — Plans 
are  being  prepared  by  the  Kusa  Ice,  Light 
&  Power  Company  for  the  installation  of 
an  electric-light  plant  and  ice  factory.  The 
equipment  will  include  a  100-kw.  generator 
driven  by  oil  or  steam  engine,  switchboard, 
etc.  The  ice  plant  will  have  a  capacity  of 
30  tons.  Roscoe  G.  Clark,  Republic  Build- 
ing,  Kansas    City,    Mo.,    is    interested. 

McALESTER,  OKLA. — The  property  of 
the  Choctaw  Railway  &  Lighting  Company 
has  been  purchased  by  C.  M.  Mason,  chair- 
man of  the  bondholders'  protective  com- 
mittee of  New  York  for  $450,000.  Im- 
provements will  be  made  to  the  plant  in- 
cluding the  installation  of  new  machinery. 

NEW  WILSON,  OKLA. — Bids  will  be  re- 
ceived by  the  Board  of  Trustees  of  New 
Wilson  until  May  3  for  construction  of  elec- 
tric-light plant  and  water-works  system,  in- 
cluding power  house,  equipment,  distribu- 
tion system,  etc.  The  Benham  Engineering 
Company,  Colcord  Building,  Oklahoma  City, 
Okla.,  are  engineers. 

HOUSTON,  TEX. — Bids  will  be  received 
by  E.  E.  Sands,  city  engineer,  Houston,  un- 
til May  10  for  one  electrically-driven  travel- 
ing crane  for  wharf  and  four  traveling 
cranes  for  sewage  disposal  plants,  to  cost 
$8,000  and   $7,000  respectively. 

McKINNEY,  TEX. — The  Texas  Power  & 
Light  Company  of  Dallas,  Tex.,  has  pur- 
chased the  municipal  electric  plant  and  the 
electric  property  of  the  McKinney  !<•<■. 
Light  &  Coal  Company  in  McKinney. 
Both  systems  will  be  connected  with  the 
present  transmission  and  distributing  sys- 
tems of  the  Texas  Company. 

MERTZON,  TEX. — A  new  power  station 
will  be  erected  for  the  local  electric-light 
plant,  replacing  the  present  building.  R.  M. 
Wooley  is  interested. 


WACO,  TEX. — Preparations  are  being 
made  to  double  the  power  plant  of  the 
Texas  Tower  &  Light  Company  at  East 
Waco.  A  contract  has  been  awarded  for 
the  installation  of  four   600-hp.  boilers. 


Pacific  States 

ELMA,  WASH. — The  property  of  the 
Elma  Light  &  Power  Company  has  been 
purchased  by  the  Northwest  Electric  & 
Water  Winks  of  Montesano.  The  consolida- 
tion of  the  two  plants  means  electrical  serv- 
ice for  all  the  valley  farms  and  for  com- 
mercial purposes  in  Satsop.  Extensions  and 
improvements,  it  is  understood,  will  be  made 
to  both  plants.  R.  J.  Andrus  of  Montesano, 
general  manager  of  the  Northwest  Electric 
&  Water  Works,  will  have  general  super- 
vision of  both  plants. 

LA  CROSSE,  WASH. — The  Commission- 
ers of  Whitman  County  have  granted  Harry 
G.  Wilson  a  franchise  to  construct  and 
operate  an  electric-light  system  in  the  town 
of  Lacrosse  for  a  period  of  25  years. 

LIND.  WASH. — The  Washington  Water 
Power  Company  of  Spokane  contemplates 
extending  its  electrical  service  to  the  ex- 
perimental   farm,    3    miles    from    Lind. 

SUNNYSIDE,  WASH. — The  Pacific  Pow- 
er &  Light  Company  of  Portland.  Ore.,  has 
applied  to  the  Board  of  Commissioners  of 
Yakima  County  for  permission  to  erect 
transmission  lines  and  make  a  number  of 
extensions  to  its  systems  in  this  vicinity. 

BAKER,  ORE. — The  construction  of  an 
electric  railway  from  Pine,  45  miles  long, 
and  from  Baker  to  Eagle  Valley,  a  distance 
of  75  miles,  is  under  consideration.  Alex- 
ander  Allerdyce   is   interested. 

GRANTS  PASS,  ORE. — Plans  for  the  in- 
stallation of  a  hydro-electric  generating 
plant,  on  Fiddler's  Gulch  in  the  Kirby  dis- 
trict, near  Grants  Pass,  to  supply  electricity 
at  the  Black  Eagle  Group  of  mining  claims 
is  reported  to  be  under  consideration.  VV  il- 
liam  H.  Swalwell  of  Everett,  Wash.,  is 
reported    to   be   interested    in   the   mines. 

PORTLAND,  ORE. — Plans  are  being 
worked  out  bv  W.  H.  Daly,  commissioner 
of  department  of  public  utilities,  and  engin- 
eers  of  the  municipal  water  bureau,  provid- 
ing for  the  installation  of  a  municipal  elec- 
tric-lighting plant.  Tentative  plans  call  for 
Hi.  construction  of  a  hydro-electric  power 
plant  on  Bull  Run  River,  in  connection 
with  an  impounding  dam  which  will  soon 
be  necessary  for  the  conservation  of  the 
city  water  supply.  It  is  estimated  that 
about  tiniO-hp.  can  be  developed  at  a  cost 
of  about  $200,000. 

RIDDLE,  ORE. — The  installation  of  an 
electric-light  plant  in  Riddle  is  under  con- 
sideration. A.  E.  Braise  is  reported  in- 
terested in  the  project. 

WALDPORT,  ORE. — The  installation  of 
an  electric-lighted  plant  in  Waldport  is  un- 
der consideration.  L.  H.  Evans  is  in- 
terested. 

FONTANA,  CAL. — The  Fontana  Power 
Company,  recently  organized  with  a  capital 
stock  of  $350,000,  contemplates  the  develop- 
ment of  a  water  power  in  the  mountains  to 
supply  power  in  the  Fontana  district  and 
adjacent  territory.  A.  B.  Miller,  R.  H. 
Bassler  of  Fontana,  and  others,  are  in- 
terested in  the  company. 

PASADENA.  CAL. — Bids  have  been 
asked  bv  the  City  Commission  for  extra 
equipment,  amounting  to  $15,000.  for  the 
municipal  electric-light  plant. 

REDDING,  CAL. — At  an  election  held  re- 
cently the  proposal  to  install  a  municipal 
electric-light  plant  was  carried. 

SACRAMENTO,  CAL. — The  Clear  Lake 
Suspended  Monorail  Company,  recently  in- 
corporated with  a  capital  stock  of  $50,000, 
proposes  to  construct  a  railway  (suspended 
monorail  tvpe)  from  Sacramento  to  Lake- 
port,  a  distance  of  24  miles.  L.  H.  Briggs 
of  Kelseyville   is  one  of  the  directors. 

ALBION,  IDAHO. — Work  will  soon  begin 
on  the  installation  of  the  electric-lighting 
system  In  this  city.  The  directors  of  the 
Albion  Normal  School  are  contemplating 
heating  the  building  with  electricity. 

LAVA  HOT  SPRINGS.  IDAHO— The 
Utah  Power  &  Light  Company  of  Salt  Lake 
City,  Utah,  has  applied  to  the  Public 
Utilities  Commission  for  permission  to  fur- 
nish electricity  for  lamps  and  motors  in  the 
village  of  Lava  Hot  Springs  and  Bancroft. 

LEWISTON,  IDAHO. — The  construtcion 
Of  a  large  hydro-electric  power  plant  lias 
been  recommended  to  the  City  Council  by 
Mayor  J.  E.  Hoobler.  it  is  proposed  to 
ask   nearby  cities  ro  join   in   the  enterprise. 

MONTICELLO,  UTAH— The  citizens 
have  voted  to  install  an  electric-light  plant 
and  water  works  system.  The  Blue  Moun- 
tain Irrigation  Company  is  reported  to  be 
back   of   the  project. 
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.i  T.  Austin.  Hartford,  Conn.  App.  died 
March  2,  1915.  Particular^  for  obtain 
Ing  crescendo  effects  In  organs. 

1,179,896,  ixsri  \iim;  Support  ron  Stor- 
vcio-hattkky  Tanks;  ii  m  Beck,  ffivana- 
ton,  in  App.  Mod  Nov.  27,  1912.  Fragile 
wall  of  oup  containing  Insulating  liquid 
is  protected. 

1,179,409.  Surveyor's  Ranob  Pindxb;  C 
P.  Donnell,  Sequlm,  Wash.  App.  Med 
July  1".'.  1916.  Flash  lamp  slldably 
mounted  on  range-finding  stair. 

1,179,465.    Ground  Clamp;  h.  \v.  rieister, 

Westtield.  N.  .].  App.  Med  May  ll,  1911 
Struck  up  OUt   Of  a   Hat   plate. 

lit;'. its.  Electric  Braking  System;  p. 
S.  Turner,  t  horlton-cum-Hardy,  England 
App.  Bled  May  22,  1913.  Motor-braking 
circuit  is  automatically  started  as  car 
starts   tO   back   down    bill. 

1,179,496,  Transforming  Battery;  Anton 
Burkardt,  New  York,  N.  Y.  App.  filed 
Feb.  20,  1916.  Wet  cells  transform  al- 
ternating  current    into    direct    current. 

1,179,498.  Combined  Terminal  Box  and 
Switch  Support:  C.  H.  Bissell.  Syra- 
cuse, N.  Y.  App.  Med  June  22,  1911. 
Closed  construction  to  prevent  ignition 
ol   gases. 

1,179,502.     Battery  and  Lamp  Tester;  W. 

F.  Cass,  Escanaba,  Mich.  App.  filed 
March  27.  1915.  Adjustable  to  quickly 
test  flashlight  batteries  of  different  sizes. 

1,179,515.  Alternating-Current  Recti- 
fier; L.  E.  France,  Cleveland,  Ohio.  App 
Med  March  4,  1915.  Vibrating  type  re- 
quiring no  outside  source  of  direct  cur- 
rent. 

1,179,517.  Telegraph  Instrument;  E  L 
Gilleland,  Grand  Forks,  N.  D.  App.  Med 
Feb.  4,  1915.  Eliminates  need  for  usual 
open  circuit  and  sounder. 

1,179,522.  Process  of  Extracting  Metals 
from  Their  Ores  ;  W.  E.  Greenawalt, 
Denver,  Col.  App.  filed  Sept.  30,  1912 
Realizes  pure  deposited  metal  direct  from 
the  ore  solvent. 

1,179,530.  Direct-Acting  Solenoid  Resis- 
tance Regulator  for  Train-Lighting 
Systems  ;  P.  Kennedy,  Brooklyn,  N  Y 
App.  filed  July  6,  1912.  Makes  possible 
the  use  of  a  small,  compact  solenoid. 

1,179.545.  Wire-Wrapping  Machine;  t 
Midgley,  Worthington,  Ohio.  App.  filed 
March  IS.  1914.  Utilizes  aspiral  wrap- 
ping of  tape. 

1,179,624.  Overload  Indicator;  C.  F.  Gil- 
liatt.  Lynn,  Mass.  App.  filed  Jan.  11, 
1909.  "Will  operate  under  a  heavy  cur- 
rent  without   injury. 

1,179,637.  Circuit  Controller;  C.  J. 
Kruse,  Cleveland,  Ohio.  App.  filed  Jan.  5, 
1911.  Operates  on  failure  of  voltage  in 
any  phase. 

1,179,642.  Telephone  Attachment;  J.  F. 
Makowski,  Berkeley,  Cal.  App.  filed  Aug. 
14,  1913.  Special  support  for  the  re- 
ceiver. 

1,179,700.  Take-Up  Device  for  Telephone 
Cords  ;  "W.  P.  Cornell,  Charleston,  S.  C. 
App.  filed  July  13,  1914.  Spiral  spring  at- 
tached directly  to  telephone  cord. 

1,179,722.  Lightning  Arrester;  W.  J. 
Heinritz,  Norristown,  Pa.  App.  filed  July 
23,  1915.  Magnet  shifts  one  of  the  horns 
to  increase  the  air  gap. 

1,179,728.      Separable   Attachment  Plug; 

G.  P.  Knapp,  Bridgeport,  Conn.  App. 
filed  Jan.  11,  1915.  Constructed  to  pre- 
vent short-circuiting  and  has  a  grounding 
connection. 

1,179,741.  Automatic  Telephone  System; 
G.  E.  Mueller,  Aurora,  111.  App.  filed 
April  13,  1907.  Switches  for  conversa- 
tion circuit  has  single  set  of  wrappers. 
(Fifty-one  claims.) 

1,179,769.  Street  Indicating  Mechanism; 
T.  W.  Small,  Cleveland,  Ohio.     App.  filed 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
April  18,  1916,  prepared  by  Mitchell 
&  Allyn,   41   Park  How,   New  York. 


July  16,  1910.  Direction  of  feed  of  web 
Is  electrically  reversed. 

1,179,770.  Street  Indicating  Mechanism  ; 
T.  W.  Small,  Cleveland,  Ohio.  App.  filed 
Jan.  9,  1913.  Automatically  reversed  at 
the  end  of  each  trip. 

1,179,779.  Starting  and  Lighting  System  ; 
ll.  W.  Uhl,  Freeport,  N.  Y.  App.  filed 
Nov.  10,  1914.  Motor  attains  speed  be- 
fore turning  engine,  without  mechanical 
clutches. 

1,179,783.  Bond  Wire  Protector;  E.  W. 
Vogel,   Oak   Park,   111.      App.   Med  May   2, 

1914.  Plug  carrying  a  heavy  wire  which 
overlies  the  bond  wire. 

1,179,805.  Electric  Regulation;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
Sept.  29,  1911.  Special  arrangement  for 
car  lighting  systems. 

1,179,872.  Connector  for  Electric  Wires  ; 
C  E.  Stromquist,  Coffeyville,  Kan.  App. 
filed  March  6,  1915.  Wide  clip  con- 
structed to  receive  wire  ends. 

1,179,878.  Trolley  Retriever;  F.  A.  Was- 
son,  Milwaukee,  Wis.  App.  filed  May  12, 
1913.  Utilizes  compressed  air  from  the 
brake  system. 

1,179,891.  Electric  Switch;  T.  Bozzetti, 
Turin,  Italy.  App.  Med  March  27,  1915. 
Single  push-button  construction. 

1,179,903.  Electric  Battery;  F.  S.  B.  De- 
Mello,  Rio  De  Janierc,  Brazil.  App.  filed 
Feb.  23,  1916.  Depolarizer  of  artificial 
protosulfid  of  copper. 

1,179,906.  Electric  Signaling  ;  R.  A.  Fes- 
senden,  Brant  Rock,  Mass.  App.  filed 
June  16,  1908.  Microphonic  material  be- 
tween diaphragm  and  fixed  plates  static- 
ally attracted  thereby: 

1,179,927.  Device  for  Producing  Oxids  of 
Nitrogen  ;  J.  S.  Island,  Toronto,  Ontario, 
Canada.  App.  filed  Oct.  4,  1913.  Annu- 
lar sheets  of  electric  flames  produced  be- 
tween stationary  and  rotating  electrodes. 

1,179,929.  Device  for  Breaking  Circuit 
Between  Generator  or  Magneto  and 
Storage  Battery  ;  S.  F.  Johnson,  Indian- 
apolis, Ind.  App.  filed  Feb.  25,  1915. 
Brush  is  automatically  lifted  off  commu- 
tator when  speed  is  reduced. 

1,179,933.  Electric  Circuit  Controlling 
Mechanism  ;  S.  Q.  Kline,  Jr.,  Washing- 
ton, D.  C.  App.  filed  April  13,  1915.  Par- 
ticularly for  indicating  level  of  water  at 
a  distant  point. 

1.179.936.  Electrostatic  Apparatus  for 
Separating  and  Cleaning  Grits,  Grain 
or  jthe  Like  ;  J.  Kraus,  Brunswick,  Ger- 
many. App.  filed  July  10,  1913.  Station- 
ary dielectric  covers  electrode  of  the 
attracted  pole. 

1.179.937.  Method  of  and  Apparatus  for 
Separating  and  Cleaning  Materials  in 
an  Electrostatic  Field  ;  J.  Kraus, 
Brunswick,   Germany.      App.   filed  Feb.   2, 

1915.  Poles  and  the  septum  are  shifted 
relatively  to  each  other. 

1,179,957.  Switch  Mechanism  for  Con- 
trolling Circuits  of  High  Current 
Value  ;  G.  E.  Palmer,  Newton,  Mass. 
App.  Med  Feb.  8,  1915.  Repeater  switches 
for  fire-alarm  or  like  systems. 


i  'i    Bide  Connect  ion  fob  ESlbotric  u. 
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\|,|i.  filed  July  22,  1916.     Particularly  tor 
the  side  lights  on  automobiles. 

1.179.986.  Electrical    Cooking   utensil  ; 
A    a    Warner,   New   Britain,  Conn.     App 
filed    i  let.     1,    1918.       Grill    having 
holder  heater  and  food  receptacle. 

1.179.987.  Signal  SYSTEM  for  Railway 
Crossings;  E.  M.  Weaver,  Ozone  Park, 
N.  V.  App.  Med  Oct.  31,  1908.  Sounds 
alarms  before  and  after  train  reaches  and 
passes  crossing. 

1.180.089.  Electric  Generator  Regulator; 
W.  Hill  and  J.  B.  Dyer,  Anderson,  Ind. 
App.  Med  Feb.  27,  1913.  Switching  device 
serves  according  to  its  speed  to  regulate 
magnetizing  effect  of  generator  windings. 

1,180,044.  System  of  Electrical  Distribu- 
tion ;  M.  H.  Johnson,  Utica,  N.  Y.  App. 
filed  Dec.  26,  1911.  Battery  and  ignition 
systems  controlled  by  a  single  means. 

1.180.047.  Electric  Riveting  Apparatus: 
F.  P.  Kobert,  Milldale,  Conn.  App.  filed 
May  25,  1915.  Especially  for  riveting 
plates  together. 

1.180.048.  Electric  Riveting  Apparatus. 
K.  P.  Kobert,  Milldale,  Conn.  App.  filed 
May  25,  1915.  Has  vertical  plunger  and 
operates  like  ordinary  power  press. 

1,180,055.  Rail  Joint;  S.  Leschziner,  New- 
ark, N.  J.  App.  filed  March  19,  1913. 
Tenon  pins  unite  rail  ends  to  prevent 
settling. 

1,180,075.  Production  and  Detection  of 
Electric  Oscillations  :  P.  Pichon, 
Sudende,  Near  Berlin,  Germany.  App. 
Med  June  25,  1907.  For  testing  wire- 
less  signaling  stations. 

1.180.090.  Electrolytic  Device  for  Use 
in  Electric  Meters  and  Other  Appar- 
atus ;  W.  B.  Thrope,  Wandsworth  Com- 
mon, London,  England.  App.  filed  Aug. 
10,  1914.  Operates  by  electrolytic  evo- 
lution of  gas. 

1.180,096.  Apparatus  for  Electric  Weld- 
ing ;  H.  R.  Woodrow  and  T.  E.  Murray, 
New  York,  N.  Y.  App.  filed  Jan.  12,  1916. 
Especially  for  welding  tubular  spokes  to 
spoke  faces. 

1,180,103.  Apparatus  for  Controlling 
Electrical  Circuits  ;  R.  E.  Baker,  Cleve- 
land, Ohio.  App.  filed  Nov.  25,  1912. 
Particularly  for  automatic  regulating  de- 
vices. 

1,180,144.  Electric  Warp  Stop  Motion; 
J.  Hancq,  Jamestown,  N.  Y.  App.  filed 
March  27,  1915.  Heddle  frame  having 
improved  channel  flanges  and  rails. 

1,180,147.  Combination  Telephone;  R.  D. 
Hatch,  Memphis,  Tenn.  App.  filed 
March  15,  1915.  Combines  in  one  in- 
strument both  the  transmitter  and  re- 
ceiver. 

1,180,159.  Incandescent  Electric  Lamp; 
I.  Langmuir,  Schenectady,  N.  Y.  App. 
Med  April  19,  1913.  Tungsten  filament 
in   dry   nitrogen  under  pressure. 

1,180,  174.  Refrigerator  Alarm  ;  W.  I. 
Moon  and  D.  Hackmann,  Baltimore,  Md. 
App.  filed  Nov.  28,  1914.  Special  con- 
struction for  running  over  of  drip  water. 

1,180,208.  Electric  Switch;  G.  B. 
Thomas  and  E.  Anderson,  Bridgeport, 
Conn.  App.  filed  March  6,  1913.  Key, 
socket,  cam  and  contact  mechanism. 

1,180,216.  Float-Operated  Circuit  Closer  ; 
L.  L.  White,  Spokane,  Wash.  App.  filed 
Oct.  26,  1915.  Short-circuits  magneto  to 
stop  engine  when  oil  runs  dry. 

1,180,218.  Signal  and  Stopping  Mech- 
anism for  Railway  Cars  ;  F.  C.  Williams, 
Philadelphia,  Pa.  App.  Med  April  11, 
1910.  Special  arrangement  of  normally 
opened  and  closed  controlling  circuits. 

1,180,232.  Banding  Machine;  A,  J.Brown, 
Milwaukee,  Wis.  App.  Med  May  15,  1911. 
For  wrapping  banding  wire  about  rotors 
of   large   machines. 
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The  Conservation  of  Water-Powers 

CONVINCED  of  the  necessity  for  water-power  de- 
velopment in  the  interests  of  conservation  and  of 
national  preparedness,  the  National  Conservation 
Congress  in  convention  assembled  this  week  indorsed 
in  principle  two  water-power  bills  now  pending  before 
the  Legislature  at  Washington.  Following  close  on 
the  heels  of  the  water-power  conferences  of  the  Amer- 
ican Institute  of  Electrical  Engineers  and  of  the 
American  Electrochemical  Society  in  the  same  city 
last  week,  the  action  of  the  Conservation  Congress  is 
ominous.  While  there  may  be  some  question  of  the 
propriety  of  a  national  body  approving  or  disap- 
proving any  particular  form  of  legislation,  there  can 
be  absolutely  no  doubt  that  the  conservationists  were 
impressed  with  the  vital  need  of  quick  and  definite 
action,  and  adopted  the  surest  means  of  making  their 
desires  known.  The  high  character  and  wide  range 
of  subjects  discussed  and  the  patriotic  enthusiasm  of 
the  speakers  and  of  the  convention  as  a  whole  were 
sufficient  to  remove  this  action  of  the  Conservation 
Congress  from  taint  of  suspicion.  Now  that  light  and 
understanding  have  been  freely  imparted  on  the  situa- 
tion, action  should  no  longer  be  deferred. 


Publicity  for  Corporations 

PUBLIC  utilities  should  have  a  wider  appreciation  of 
the  value  of  presenting  the  facts  in  regard  to  their 
activities  to  the  public.  Otto  Kahn,  speaking  before 
the  Newspaper  Publishers  recently,  advocated  the  full 
publicity  in  the  largest  financial  affairs.  He  made  the 
point  that  the  old  furtiveness,  the  old  seclusion,  the  old 
mistaken  sense  of  dignity  in  refusing  to  let  the  public 
know  what  is  going  on  must  disappear.  Public  confi- 
dence, as  he  expressed  it,  is  the  breath  of  life  for  fi- 
nance. We  commend  this  policy  toward  publicity  to  the 
attention  of  all  managers  of  public  utilities.  We  com- 
mend it  with  a  knowledge  that  in  the  past  managers  of 
business  enterprises  have  had  reason  to  withhold  in- 
formation because  of  its  use  by  unthinking  and,  to  be 
charitable,  unintelligent  men.  But  we  believe  a  change 
has  taken  place  in  public  sentiment  and  that  business 
in  general  may  now  expect  fair  treatment  on  the  part 
of  the  public  press.  A  glance  at  the  general  magazines 
of  popular  circulation  will  indicate  the  change  in  the 
public's  attitude  toward  business.  Publications  of  this 
character  depend  for  their  circulation  upon  "appeals" 
to  public  attention.  These  bids  for  interest  have  passed 
through  several  stages.  Not  many  years  ago  "muck- 
raking" was  the  slogan  of  the  popular  magazine.    Sen- 


sational "attacks  on  business  enterprise  provided  the 
public  with  "interesting"  reading.  Muck-raking  built 
big  circulations.  But  a  reaction  followed.  The  public 
discovered  that  overplayed  abuses  of  a  few  business 
enterprises  were  not  indicative  of  rottenness  in  all  busi- 
ness. They  lost  interest  and  circulation  fell.  Then  the 
salacious  story  was  seized  upon  to  make  the  popular 
magazines  a  news-stand  favorite.  Thinly-veiled  ladies 
illustrating  even  less  thinly-veiled  sex  stories  drew  the 
morbid  interest  of  thousands;  but  only  for  a  while. 
The  public  as  a  whole  demanded  decency  in  its  reading 
and  the  sex  appeal  lost  ground. 

All  this  by  way  of  preface  to  what  seems  to  be  the 
newest  tack  of  the  general  magazines  to  find  another 
editorial  "appeal."  A  casual  reading  of  half  a  dozen  of 
the  general  magazines  indicates  that  their  editors  are 
now  looking  for  business  and  trade  articles— stories 
which  tell  how  American  men  can  run  their  business  at 
a  profit,  how  to  organize  and  how  to  develop  business, 
how  to  become  successful  in  business,  and  so  on. 

Magazines  of  general  circulation,  in  short,  are  re- 
flecting the  desire  of  the  public  to  want  to  know  more 
about  business  operations.  The  public  has  discovered 
that  business  is  a  great  constructive  factor  in  our  na- 
tional life,  and  the  editors  are  attempting  to  reflect  the 
public's  desire  for  facts  about  business.  This  is  an 
encouraging  sign  of  the  times  and  we  recommend  its 
serious  consideration  to  the  management  of  public  utili- 
ties. The  time  is  ripe  for  a  freer  interchange  of 
thought  between  the  representatives  of  large  enterprises 
and  the  public. 


Summer  Work  for  College  Students 

A  HEAD  of  the  graduates  in  our  schools  and  colleges 
il^is  the  summer  vacation.  Many  students  in  engi- 
neering schools  belong  to  that  group  of  men  who  earn 
their  education  by  vacation  work.  What  to  do  is  al- 
ways a  problem.  In  a  few  of  the  engineering  schools 
summer  work  of  an  engineering  character  is  accepted 
as  an  alternative  for  "shop  practice"  or  "laboratory 
drill."  This  makes  it  possible  for  the  student  to  accrue 
knowledge  and  funds  at  the  same  time.  Lacking  this 
opportunity,  however,  the  student  must  generally  de- 
termine whether  he  will  go  out  for  the  job  that  pays  the 
most  or  take  the  one  in  which  "experience"  in  his  own 
chosen  line  is  a  part  of  his  return.  It  is  fair  to  say 
that  there  is  often  more  money  in  selling  aluminum 
ware  or  maps  than  there  is  in  taking  up  temporary 
engineering  work.  Even  if  the  student  must  decide  on 
the  financial  basis  alone,  it  is  probable  that  the  knowl- 
edge of  human  nature  which  certainly  results  from  a 
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trip  "on  the  road"  is  an  offsetting  advantagi 
iiif  lack  of  professional  engineering  experience  which 
follows  from  salei  vacation  work.  The  development  of 
the  st  rictly  merchandizing  side  of  the  elecl  rical  industrj 
is  making  possible  certain  els  e  oi  work  in  which 
both  tin-  electrical  knowledge  of  the  student  and  his 
possible  qualities  of  salesmanship  may  resull  in  both 
the  money  and  the  experience,  Crews  of  college 
students  have  been  put  oul  by  central  stations,  for  ex 
ample,  to  sell  household  appliances.    The  men  work  on 

commission  and   in  sonic  instances   have  a   weekly   draw 

ing  account,  bo  that  the  plan  has  financial  attractions. 

Aside  from  the  money,  however,  the  tact   that  the  work 

of  Belling  is  close  to  the  applied  engineering  problems 

of  the  electrical   industry  makes  such  a  venture  a  real 
experience  to  the  student  who  keeps  his  eyes  open. 


Electric  Service  in  the  Small  Town 

UNDERLYING  and  running  through  the  successful 
development  and  career  of  a  small  Texas  utility, 
as  related  elsewhere  in  this  issue,  is  an  interesting 
lesson  in  the  building  and  maintaining  of  a  small  town 
public  service  property  in  such  a  way  as  to  secure  the 
full  co-operation  of  the  public  served.  The  history  of 
this  particular  plant  is  ample  evidence  of  the  possibility 
of  furnishing  the  small  community  with  public  service 
conveniences  and  benefits  equal  in  quality  and  price  to 
those  of  most  large  cities.  All  this  has  been  possible 
through  the  co-operation  of  the  public  in  fostering  what 
they  considered  and  has  truly  proved  to  be  a  prime 
factor  in  the  building  of  home  industries.  It  is  self- 
evident  that  the  general  opinion  of  the  sum  total  of  the 
population  served  by  a  public  utility  is  only  the  com- 
posite reflection  of  the  individuals.  Fortunately  the 
time  is  rapidly  passing  when  sane  citizens  expect  or 
look  for  personal  benefits  without  giving  proper  com- 
pensation for  either  merchandise  or  service. 

There  was  a  time  when  a  group  of  men  who  at- 
tempted to  obtain  sufficient  capital  to  finance  a  project 
for  serving  the  public  were  accused  of  combining  to 
rob  the  public.  Public  opinion  of  corporate  enterprises 
was  colored  by  the  speculative  undertakings  of  a  few. 
On  the  other  hand,  the  public  was  equally  misled  in 
forcing  exacting  and  unfair  treatment  on  the  corpora- 
tion. It  is,  however,  being  more  and  more  appreciated 
by  the  public  at  large  that  enterprises  that  tend  to 
improve  standards  of  living  require  relatively  large 
amounts  of  capital,  and  that  men  cannot  be  expected 
to  risk  their  money  and  give  their  talent  and  services 
without  a  proper  and  sufficient  indication  of  an  adequate 
return.  The  public  utilities  in  small  towns  should  be 
given  due  credit  in  the  working  out  of  these  problems. 
In  many  instances  the  hazard  and  sacrifice  of  both 
money  and  talent  have  been  proportionately  greater  in 
these  small  companies  than  in  most  other  enterprises. 

Aside  from  these  questions  of  public  policy,  the  man- 
agement, in  starting  such  a  central  station  plant,  must 
know  rather  definitely  the  limits  of  the  town  or  com- 
munity as  a  market.  The  management  must  answer 
such  questions  as,  How  rapidly  will  the  town  increase 


In  population?    How  man)  people  will  stick  to  the  kero 

ene   lamp  and  cistern    pump  because  of   the   higher  cost 

"f  M)'iit  and  water'.'     iinu  much  win  H1(.  average  home 
owner  spend  for  the  benefits  of  electric     ervice?  and, 

What     must    be    the    proper    Hum    to    maintain    an    ade 

quale  property  t<>  furnish  service  t"  day  and  live  years 

hence  as  the  demand  increases?     Once  established,  >"""! 

management,    sufficient    enterprise,    sincere  diplomacy 
and  efficient  service  will  usually  result  in  a  Batisfactory 

answer  to  all   these  questions   through   public  CO  opera 
lion   and   appreciation   Of  a   progressive  home  industry. 


Detectors  in  Radio-Telegraphy 

EVER  since  the  introduction  of  radio-telegraphy, 
there  has  been  a  perpetual  debate  as  to  the  true 
physical  behavior  of  the  detectors  it  has  employed.  It 
is  curious  that  almost  all  of  the  detectors  employed  have 
an  action  sufficiently  obscure  to  open  differences  of 
opinion.  The  magnetic  detector  is  one  of  the  very  few 
that  have  come  to  receive  a  general  acceptance,  as  to  the 
way  in  which  it  works.  Indeed,  no  small  part  of  the 
glamor  and  fascination,  which  undoubtedly  surround 
radio-telegraphy,  is  attributable  to  the  mysterious 
actions  of  its  detectors.  Some  amateurs  go  so  far  as  to 
say  that  when  these  detectors  shall  all  have  become  ex- 
plained in  a  perfectly  acceptable  and  satisfactory  way, 
Othello's  occupation  will  be  gone,  and  they  will  no  longer 
be  interested  in  radio-telegraphy.  If  this  is  a  true 
statement,  let  us  hope  for  their  sake,  that  the  day  of 
perfect  enlightenment  may  always  be  to-morrow.  In 
science,  the  philosophy  of  manana  is  not  all  ignoble.  In 
a  paper,  before  the  recent  Washington  meeting  of  the 
American  Electrochemical  Society,  by  Prof.  Wilder  D. 
Bancroft,  an  interesting  theory  is  presented  and  offered 
for  the  modus  operandi  of  electrolytic  detectors,  crystal 
rectifiers  and  coherers,  namely,  that  electric  voltage 
squeezes  out,  or  at  least  in  some  way  decreases,  the 
thickness  of  the  adsorbed  gas  film,  and  thereby  decreases 
the  resistance  of  the  detector.. 

This  theory  has  already  been  suggested  for  some  one 
or  more  of  the  different  detectors  included.  The  novelty 
of  the  suggestion  lies  then  in  the  catholicity  and  in- 
clusiveness.  The  paper  advocates  a  doctrine,  but  un- 
fortunately does  not  bring  forward  any  new  experi- 
mental evidence  in  its  support.  It  would  certainly  be 
very  desirable  to  have  some  experimental  proof  of  this 
interesting  theory.  At  first  sight,  one  might  suppose 
that  it  would  be  easy  to  invent  some  crucial  experiment, 
which  should  absolutely  settle  the  question,  and  leave 
the  opposing  party  without  hope  or  possession;  but 
actually,  it  seems  very  difficult  to  frame  such  a  decisive 
test.  Many  tests  have  been  applied  already,  and  the  re- 
sults appear  to  be  always  capable  of  different  interpre- 
tations, according  to  the  theory  held  by  the  expounder.  ■ 
Moreover,  it  is  quite  likely  that  the  actions  in  these 
various  detectors  are  complex  or  multiple,  rather  than 
unique  and  simple ;  so  that  the  difficulty  lies  in  determin- 
ing the  respective  shares  of  each  action. 

It  certainly  seems  reasonable  that  the  adsorbed  gas 
may  play  an  appreciable  part  in  these  detectors,  in  the 
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manner  claimed  by  the  paper;  but  this  is  not  likely  to 
be  the  only  action  taking  place.  Thus,  in  all  cases,  there 
is  a  certain  amount  of  heat  produced  in  a  highly  local- 
ized volume.  The  heat  generated  in  a  detector  is  small ; 
but  the  volume  of  material  in  which  it  is  generated  is 
still  smaller;  so  that  the  temperature  effects  are  not  to 
be  despised.  As  good  a  case  for  thermal  action  can 
probably  be  presented  experimentally,  in  the  electrolytic 
detector,  as  for  the  adsorbed  gas  action.  The  paper  is 
certainly  welcome  as  a  stirrer  of  opinions,  and  as  a 
gauntlet  thrown  to  the  advocates  of  thermoelectric 
action. 


Industrial  Niagara 

THE  development  of  power  at  Niagara  Falls  is  one 
of  those  tremendous  and  astounding  realities 
which  is  very  imperfectly  comprehended  by  the  general 
public.  Niagara  started  out  in  its  electrical  career  as 
the  source  of  power  for  well-nigh  infinite  distribution 
of  energy  to  an  almost  unlimited  territory.  In  the  more 
than  twenty  years  during  which  Niagara  has  been  har- 
nessed, it  has  made,  it  is  true,  great  progress  in  the 
supply  of  energy  to  distant  points,  but  not  at  all  to  the 
relative  extent  predicted  at  the  beginning.  In  fact,  it 
has  turned  out  that  instead  of  Niagara  sending  power 
to  industries,  these  have  been  brought  to  Niagara  to 
utilize  the  power  at  comparatively  nearby  points. 
Enormous  industrial  establishments  of  the  greatest  im- 
portance to  national  life  have  been  built  on  the  basis 
of  power  furnished  from  Niagara  over  a  comparatively 
moderate  area,  and  if  the  governments  of  United  States 
and  Canada  extend  the  helping  hand  the  power  de- 
velopments will  become  of  vastly  greater  value  to  the 
public  at  large.  The  practical  work  that  has  been 
done  in  the  building  up  of  great  and  extremely  im- 
portant industries  of  Niagara  can  hardly  be  overesti- 
mated. In  particular,  the  chemical  industries  have  un- 
der the  stimulus  of  cheap  power  grown  to  a  prodigious 
importance.  The  list  of  products  turned  out  from  the 
electric  furnace  is  startling  in  its  variety  and  impor- 
tance; artificial  graphite,  calcium  carbide,  ferro-silicon, 
ferro-chromium,  tungsten,  vanadium,  and  molybdenum 
alloys  for  high-speed  steels  and  similar  products,  ferro- 
titanium,  the  aluminum  industry  in  all  its  ramifications, 
and  the  wonderful  series  of  abrasives  of  which  car- 
borundum is  a  type.  Aside  from  all  these  prod- 
ucts, the  chemical  industries  which  depend  on  elec- 
trolytic processes  have   flourished  to  an   extent  which 


the  general  public  little  realizes.  Chlorine  in  many 
combinations  for  industrial  use,  caustic  soda,  and  caus- 
tic potash,  potassium  and  sodium  chlorates,  metallic 
sodium,  invaluable  in  the  sodium  cyanide  supply  for 
the  gold  mine,  phosphorus  for  its  wide  variety  of  uses, 
and  a  long  list  of  other  chemical  products  find  the  center 
of  their  production  at  Niagara.  Beyond  this  there  is 
still  one  process,  perhaps  equal  in  future  importance  to 
all  the  others,  which  may  find  use  for  all  the  power 
which  Niagara  in  the  future  can  spare,  that  is  the  fixa- 
tion of  atmospheric  nitrogen,  either  as  cyanamid  or 
nitric  acid  directly,  so  as  to  draw  from  the  air  for  the 
use  of  the  farmer  and  the  chemical  manufacturer  that 
nitrogen  which  is  indispensable  to  both. 

Governments  and  industry  should  co-operate  to  realize 
to  the  full  the  resources  of  the  Niagara  industrial  unit. 
Niagara  has  already  brought  enormous  benefits  to  the 
country  which  would  be  acutely  realized  if  the  products 
were  cut  off. 


Electrical  Displays  to  Replace  Fireworks 

IT  is  not  too  early  to  point  out  again  the  possibilities 
this  year  of  substituting  electrical  displays  and 
electrical  pageantry  for  fireworks  in  the  promotion  of 
a  sane  Fourth  of  July.  Within  a  few  weeks  local  com- 
mittees of  citizens  in  charge  of  the  public  Fourth  of 
July  celebrations  will  be  meeting  in  all  parts  of  the 
country.  This  year  these  celebrations  will  have  new 
meaning  and  local  preparations  will  be  undertaken  on 
a  larger  scale  than  usual.  Electricity  should  take  its 
logical  part  in  the  displays.  Electrical  illumination 
lends  itself  to  both  spectacular  and  beautiful  effects. 
No  one  who  witnessed  the  Hudson-Fulton  celebration  of 
a  few  years  ago,  or  more  recently  the  night  glory  of  the 
Panama-Pacific  Exposition,  could  wish  to  find  a  less 
inspiring  method  of  celebrating  the  nation's  birthday. 
With  the  opportunities  existing  for  the  newer  flood- 
lighting methods,  as  well  as  the  possibilities  of  outline 
and  group  illuminated  buildings,  electricity  lends  itself 
adequately  to  the  promotion  of  the  safe  and  sane 
Fourth.  Local  electrical  men  will  perform  a  service  as 
well  as  develop  their  individual  enterprises  by  calling 
attention  to  the  possibilities  of  applying  electricity  in 
this  field.  Problems  in  illumination  will  no  doubt  be 
developed,  but  the  ingenuity  of  those  who  install  the 
equipment  and  those  who  supply  the  current  have  over- 
come obstacles  before,  and  the  results  are  certainly 
worth  attaining. 


NEXT  week  in  the  station  operating  The  Coming  IsSlieS  connection  with  the  operation  of  steam 
number  of  the  Electrical  World 
for  May  a  leading  article  will  take  up  the  subject 
of  smoke  and  dust  precipitation  by  electrical  methods. 
Another  engineering  article  will  deal  with  the  installa- 
tion of  lighting  units  to  satisfy  requirements  of  station 
illumination,  including  provisions  for  lighting  switch- 
boards, storage-battery  rooms,  high-tension  rooms, 
boiler  rooms,  etc.  Operating  men  will  find  of  particu- 
lar  interest  the   discussion   of   lubrication   problems   in 


turbines,  engines,  bearings  and  rope  and 
chain  drives,  to  appear  in  the  same  issue.  The  num- 
ber will  include  the  regular  departments  for  the  engi- 
neer, the  central  station  man,  the  contractor  and  the 
dealer.  The  following  issue,  May  20,  will  be  the  pre- 
Convention  number,  with  special  articles  of  timely 
significance  in  connection  with  the  Chicago  convention 
of  the  National  Electric  Light  Association,  and  the  issue 
of  May  27  will  be  the  convention  report  number. 


L02H 


E  l.  E  CTRICA  I.     W  o  R  1. 1) 


Vol    »;t,  No.  Ltf 


Chronicle  <>f  %»> 

ol  I  lie    [lulust  i  v   mul 

of  [mpot  i.mt  Move 
ments   In   the   P  li  Id 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
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of  Electrical  Associa- 
tions   and    Societies 


Conservation  Congress  Indorses 
Water-Power  Bills 

Report  ol  Majority  Committee  on  Watei  Powers  Favoring  Shields 
and  Myers  Bills  Adopted  Aftei  ■  Storm)  Session 

After  a  long  and  bitter  debute  in  which  the  water 
power  interests  were  accused  of  engineering  the  Wednes- 
day   session   Of   the    National    Conservation    Congress   to 

help  their  ends,  the  Congress  by  a  vote  of  116  to  89 

adopted  the  majority  report  of  the  committee  whieh  in- 
dorses the  Shields  and  the  Myers  water-power  hills. 

The  National  Conservation  Congress  convened  at  the 
New  W'illard  Hotel,  Washington,  May  2,  3  and  4,  and 
in  view  of  the  crisis  which  has  awakened  the  American 
people  to  the  imperative  need  of  immediate  steps  to- 
ward greater  national  strength  and  efficiency,  all  of  the 
deliberations  were  mapped  out  with  a  view  to  evolving  a 
practical  plan  for  the  mobilization  of  the  country's  re- 
sources for  whatever  purposes  they  may  be  desired.  The 
morning,  afternoon  and  evening  sessions  of  Tuesday 
-were  devoted  to  topics  bringing  out  the  idea  of  patriot- 
ism for  national  development.  The  sessions  on  Wednes- 
day were  devoted  in  part  to  plans  for  the  mobilization 
of  the  country's  resources,  and  data  on  these  from  au- 
thoritative sources  of  the  government  and  from  ex- 
perts outside  the  government  were  presented.  On 
Thursday  the  conservation  of  human  efficiency  was  con- 
sidered. The  evening  sessions  were  given  over  to  il- 
lustrated lectures  with  motion-picture  films.  The  de- 
velopment of  water-powers  was  considered  prominently 
in  its  relation  to  the  production  of  nitrate.  The  report 
which  was  so  viciously  attacked  was  only  part  of  a 
report  of  a  committee  on  water-power,  nitrates  and 
phosphates  of  which  B.  M.  Hall  of  Atlanta,  Ga.,  was 
chairman. 

The  conservation  problems  of  New  England,  the 
northern  Appalachian  belt,  the  southern  Appalachian 
belt,  the  South  Atlantic  belt,  the  Gulf  plains,  the  Central 
plains,  and  the  Great  Lakes,  the  great  plains,  the  Rocky 
Mountain  basins  and  plateaus,  and  the  Pacific  Moun- 
tains and  valleys  were  outlined  at  the  Tuesday  afternoon 
session,  and  on  Tuesday  evening  H.  J.  Pierce  of  Seattle, 
Wash.,  gave  an  illustrated  lecture  on  the  water-power 
resources  of  the  country  and  the  manufacture  of  atmos- 
pheric nitrogen.  This  lecture  was  similar  to  that  pre- 
sented before  the  meeting  of  the  American  Electro- 
chemical Society  in  Washington  and  reported  last  week. 

Prior  to  the  presentation  of  the  report  of  the  commit- 
tee on  water-power  on  Wednesday  morning,  reports 
were  presented  by  committees  on  soils,  on  iron,  on  min- 
eral fuels,  and  on  forests.  Prof.  J.  W.  Tourney  of  Yale 
University,  who  reported  for  the  committee  on  forests, 
showed  to  what  extent  these  help  to  regulate  the  flow  ol 
water  in  streams  and  conserve  the  resources  of  the  coun- 
try. He  recommended  that  the  government  adopt  a 
permanent  policy  of  acquiring  land  in  the  Appalachian 
region  by  purchase  and  in  the  Western  forests  by  con- 
solidation and  extension.  With  a  view  of  regulating 
the  flow  of  water  in  streams  he  also  recommended  that 
the  government  acquire  control  of  all  of  the  mountain 
forests. 

The  skirmish  regarding  the  indorsement  of  the  water- 
power  bills  began  at  the  Wednesday  morning  session; 
the  jockeying  for  position  of  advantage  having  been  be- 


gun by  the  minority  committee  on  water  powers  which 

sought,  but   without   success,  to  have  its  report   held  over 
for  the  afternoon  session. 

REPORT  ok  Majority  COMMITTEE  on  WATEB  POWERS 

After  giving  statistics  on  the  water  powers  ol  the 
country,  based  on  reports  of  the  geological  survey,  of 
the  Commissioner  of  Corporations,  of  the  Forest  Serv- 
ice,  and  from  statistics  of  operating  companies,  the  com- 
mittee showed  that  in  advocating  a  policy  of  power  con- 
servation there  must  be  a  fine  adjustment  between 
water-power  development  which  is  thoroughly  prac- 
ticable and  that  which  becomes  impracticable  by  reason 
of  the  fact  that  fuel  power  can  be  produced  at  a  lower 
cost.  Summing  up  the  whole  matter  and  having  due  re- 
gard for  the  present  vital  needs  for  power  development 
as  related  to  national  defense,  the  cost  of  food  and  com- 
fort and  convenience  in  all  departments  of  life,  the  com- 
mittee said  that  it  believed  that  its  duty  would  not  be 
completed  unless  it  made  definite  and  concrete  recom- 
mendations as  to  the  future.  This  course,  it  maintained, 
did  not  necessarily  involve  participation  in  political 
issues  or  any  unwarranted  interference  with  legislature 
procedure.  In  its  estimation,  the  two  Senate  bills  now 
before  Congress  dealing  with  water-powers  comprise 
the  best  thought  of  the  day  and  represent  reasonable 
common  ground  upon  which  all  may  safely  stand,  for 
the  present  at  least.  It  therefore  presented  the  follow- 
ing recommendations  to  the  delegates.  "In  view  of  all 
the  acute  necessities  of  the  present,  we  urge  such  action 
by  the  Congress  of  the  United  States  as  will  result  in 
immediate  water-power  development,  and  inasmuch  as 
the  Myers  bill  and  the  Shields  bill"  (the  one  dealing 
with  water-powers  on  the  forest  reserve  and  the  other 
dealing  with  water-powers  on  navigable  streams)  "con- 
tain provisions  adequately  safeguarding  the  interests 
of  the  public  and  the  rights  of  investors,  we  hereby  in- 
dorse both  these  measures  in  principle  and  express  the 
hope  that  they  may  be  speedily  enacted  into  law." 

Minority  Opposes  Leases 

As  a  substitute  for  the  majority  report,  the  minority 
report,  which  was  presented  by  E.  C.  Finney  of  the  In- 
terior Department,  offered  a  set  of  resolutions  which  de- 
clared that  "the  Congress  believed  undeveloped  water- 
power  sites  should  not  be  disposed  of  in  perpetuity  but 
should  be  retained  in  federal  control  to  be  developed 
and  used  under  such  liberal  rules  and  for  such  certain 
and  definite  tenure  as  will  enable  and  will  encourage  the 
use  of  private  capital  therein,  and  that  the  development 
shall  be  under  such  public  control  that  the  consumer, 
operator  and  investor  all  will  receive  fair  treatment." 

Debate  on  Recommendations 

Following  a  brief  address  by  Dr.  W.  L.  Saunders  of 
the  Naval  Consulting  Board,  who  sounded  a  warning 
that  conservation  should  be  promoted  in  the  interests  of 
preparedness,  the  fight  on  the  water-power  measure  be- 
gan. Prominent  among  those  taking  part  in  the  de- 
bate were  Gifford  Pinchot,  former  chief  forester;  James 
R.  Garfield,  ex-secretary  of  the  Department  of  the  In- 
terior; C.  A.  Merrill,  chief  engineer  of  the  Forestry 
Bureau;  M.  0.  Leighton,  consulting  engineer;  Dr.  A.  S. 
Cushman,  prominent  agriculturalist;  J.  H.  Finney  of 
the  Aluminum  Company  of  America,  all  of  Washington, 
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D.  C. ;  ex-Governor  J.  H.  Hawley  of  Idaho;  Hugh  Cooper, 
consulting  engineer  of  New  York  City;  Dr.  G.  E. 
Condra,  Lincoln,  Neb.,  chairman  of  the  executive  com- 
mittee of  the  National  Conservation  Congress;  President 

E.  L.  Worsham  of  Atlanta,  Ga.,  president  of  the  Con- 
gress; M.  L.  Alexander  of  New  Orleans,  La.,  chairman 
of  the  credential  committee. 

The  assertion  was  freely  made  by  the  opponents  of 
the  majority  report  that  the  convention  was  packed  by 
the  power  interests.  Mr.  Merrill  explained  the  differ- 
ences of  the  Shields  bill,  the  Myers  bill,  the  Ferris  bill 
and  the  Adamson  bill.  He  maintained  that  the  Shields 
bill  and  the  Myers  bill  would  grant  perpetual  water- 
power  rights  to  private  corporations.  No  limitation  is 
placed  by  those  measures,  he  said,  upon  the  period  in 
which  a  grantee  can  hold  a  power  site  under  federal 
permission,  but  the  period  in  which  the  government  can 
claim  such  grants  is  placed  at  fifty  years.  The  Ferris 
and  Adamson  bills,  he  said,  provide  that  the  govern- 
ment in  taking  over  such  power  plants  should  pay  only 
the  actual  value,  while  the  Shields  bill  permits  the  water- 
power  grantee  to  set  an  increased  valuation  for  sale 
back  to  the  government  upon  what  he  may  obtain  with- 
out cost  from  the  government. 

Pinchot  Attacks  Shields  Bill 

Ex-Secretary  Garfield,  in  an  address  against  the 
Shields  bill,  said  that  it  threatens  to  place  in  private 
hands  the  protection  or  destruction  of  the  beauties  of 
the  Grand  Canyon  of  the  Colorado.  Mr.  Pinchot,  who 
led  a  similar  fight  against  water-power  measures  m 
the  Conservation  Congress  three  years  ago,  declared 
that  the  steps  that  the  Congress  was  asked  to  take  were 
along  the  lines  on  which  all  the  great  trusts  had  become 
possible.  Water-power  bills  fair  to  all  have  been  intro- 
duced during  the  last  eight  years,  only  to  be  killed  by 
the  water-power  trusts,  which  he  said,  have  been  fight- 
ing for  legislation  giving  them,  as  does  the  Shields  bill, 
a  perpetual  interest  in  water-power  rights.  "The  primary 
facts,"  said  Mr.  Pinchot,  "are  few  and  clear.  You  either 
vote  against  turning  over  to  the  great  special  interests 
our  last  natural  resource,  or  you  vote  to  turn  it  over  in 
perpetuity.  That  is  the  issue.  This  is  the  close  of  a 
great  campaign  that  has  been  going  on  to  give  the  coun- 
try's power  into  private  hands.  It  is  the  most  vigorous 
campaign  I  ever  saw  by  a  group  of  men  to  get  public 
property  into  their  possession.  Representatives  of  the 
special  interests  are  here  in  force  and  perhaps  in 
control." 

Ex-Governor  Hawley  of  Idaho  told  of  what  hydro- 
electric energy  had  done  for  Idaho  and  how  greatly 
legislation  was  needed  to  permit  development  of  the 
water-powers  and  thus  in  turn  add  to  the  physical 
comfort  and  prosperity  of  that  State.  "What  the  coun- 
try needs,"  said  the  ex-governor,  "is  immediate  legisla- 
tion that  will  permit  development  of  water-power.  For 
eight  years  there  has  been  a  campaign  of  water-power 
destruction.  It  has  reached  the  point  where  it  defies 
every  right  of  capital  and  all  common  sense."  Dr.  Condra, 
made  a  strong  refutation  of  the  charge  that  the  meet- 
ing was  packed  or  that  the  committees  were  appointed 
with  a  view  of  aiding  the  water-power  interests.  The 
chairman  of  the  credential  committee  also  denied  that 
any  favors  had  been  shown  in  naming  delegates  of 
committees,  and  stated  that  there  was  no  evidence  of 
the  meeting  having  been  packed.  When  the  report 
was  finally  placed  before  the  Congress,  the  vote 
showed  the  charge  to  be  untrue.  A  second  vote  was 
taken  after  Dr.  Condra  had  asked  all  those  who  owned 
stock  in  water-power  companies  or  who  were  in  any 
way  directly  or  indirectly  interested  in  a  water-power 
company  to  refrain  from  voting.  This  showed  a  vote 
of  over  two  to  one  in  favor  of  the  majority  report. 


Wire  and  Wireless  Preparedness  Test 

In  order  to  have  a  practical  tryout  of  the  nation's 
preparedness  for  communication  in  time  of  war,  a  tele- 
phonic, telegraphic  and  radio  demonstration  has  been 
arranged  by  which  the  Navy  Department  at  Washing- 
ton will  be  put  into  instantaneous  touch  with  every  naval 
station  on  the  Atlantic  and  Pacific  Coasts,  as  well  as 
with  the  battleship  New  Hampshire  at  sea.  The  test 
will  be  begun  at  4  o'clock  this  afternoon,  and  will  con- 
tinue until  8  o'clock  Monday  morning.  During  that 
period,  forty  hours,  the  Navy  Department  will  be  con- 
ducted on  a  simulated  war  basis. 

Chiefs  of  the  bureaus  of  the  Navy  Department  will 
carry  on  all  their  business  with  the  important  naval 
stations  by  telephone,  while  the  Secretary  of  the  Navy, 
the  Naval  General  Board,  the  Office  of  Naval  Intelli- 
gence and  the  Chief  of  Naval  Operations  at  the  same 
time  will  receive  from  the  New  Hampshire  wireless  tele- 
phonic reports  of  her  search  for  imaginary  enemies. 

The  test  was  arranged  at  the  request  of  Secretary 
Daniels  by  officials  of  the  American  Telephone  &  Tele- 
graph Company,  which  has  agreed  to  place  its  entire 
equipment  and  service  at  the  disposal  of  the  govern- 
ment without  cost  for  the  demonstration. 


Water-Power  Association  Answers 
Pinchot 

Disposes  of  Charges  Made  in  His  Open  Letter  to  the  President 
Regarding  the  Shields  Water-Power  Bill 

An  open  letter  addressed  to  the  President  of  the 
United  States  was  issued  on  Monday  by  the  Water 
Power  Development  Association  urging  him  to  use  his. 
influence  with  Congress  in  favor  of  the  passage  of  the 
Shields  water-power  bill.  The  letter  also  replies  to 
criticisms  of  the  Shields  bill  made  by  Gifford  Pinchot  in 
a  letter  addressed  to  the  President  on  Jan.  29  and  de- 
clares Mr.  Pinchot's  assertions  to  be  "incorrect  and  mis- 
leading." The  letter  of  the  Water  Power  Development 
Association  is  signed  by  H.  W.  Hand,  Calvert  Townley, 
W.  W.  Nichols,  Chester  W.  Larner  and  J.  E.  Way,  who 
constitute  the  executive  committee  of  the  organization. 

After  reviewing  the  history  of  water-power  legisla- 
tion and  especially  of  the  Shields  bill,  which  passed  the 
Senate  by  more  than  a  two-thirds  vote  after  nearly  a 
month  of  consideration  by  that  body,  the  letter  says: 
"To  charge  that  the  Shields  bill  is  the  bill  of  any  in- 
terest insults  not  only  the  Senate  and  senators  but  also 
public  intelligence.  The  Shields  bill  reflects  the  view  of 
no  one  of  the  parties  to  this  long  and  complex  con- 
troversy. It  is  not  even  the  bill  of  its  introducer,  nor 
of  the  committee  which  reported  it.  It  was  practically 
drafted  by  the  Senate  itself,  in  the  light  of  long  con- 
sideration and  thorough  knowledge." 

The  provisions  of  Sec.  2  calling  for  large  expendi- 
tures by  the  grantees  for  the  erection  of  locks,  etc.,  are 
given  in  answer  to  the  assertion  that  the  bill  "gives  the 
use  of  enormously  valuable  public  property  to  the  water- 
power  interests  without  compensation."  It  is  denied  in 
the  letter  that  the  bill  "has  been  so  drawn  as  to  make  it 
practically  impossible  for  the  people  to  take  their  own 
water-powers  back  into  their  hands."  Under  Sec.  6  the 
United  States,  after  fifty  years,  may  take  over  the  de- 
velopment for  its  own  use  or  for  the  use  of  a  subsequent 
permittee.  Provisions  of  Sec.  8  imposing  a  fine  of 
$1,000  for  every  violation  of  the  act  by  grantee,  confer- 
ing  special  jurisdiction  on  United  States  district  courts 
and  stating  causes  for  revoking  the  grant  are  cited  in 
reply  to  the  assertion  that  the  bill  interposes  legal  de- 
lavs  between  enforcement  and  violation  of  permit. 
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it  is  pointed  <>ut  thai  Sec.  >  wa    e  pei  iallj  drawn  up 
to  provide  for  uniform  accounting  and  publicity,  in  con 
traduction  to  the  assertion  of  Mr,  Pinchot.    The  cha 
thai   the  i>ill  "gives  to  the  water-power  intere  I     the 

right   to  condemn  or  take  any  land  thej    Choose"  is  held 

to  lie  contradicted  bj  the  provisions  of  tin-  second  sub 
division  of  Sec.  2.  That  tin-  shields  lull  forces  the 
people,  when  thej  take  back  the  public  property  whose 
use  thej  have  granted,  "to  pay  the  unearned  increment 
on  land  condemned  or  otherwise  acquired  bj  the 
grantee,"  is  denied  at  length,  in  the  first  place  it  is 
pointed  out  that  the  government  on  taking  back  the 
grant,  by  the  provision  of  the  bill  will  not  have  to  pay 
for  good-will  or  any  right   allowed  in  the  grant.     All 

that    will   have  to  he   paid    tor   is  the  property    that    has 

been  created  by  the  grantees. 


Pension  System  of  the  Pacific  Gas  &  Electric 
Company 

As  a  recognition  of  long  and  efficient  service  in  the 
employ  o\'  the  company,  the  Pacific  Gas  &  Electric  Com- 
pany, within  the  last  few  weeks,  has  inaugurated  a  sys- 
tem of  pensioning  off  employees  who  either  through 
age  or  through  physical  or  mental  disability  or  who 
shall  have  been  injured  in  the  employ  of  the  company 
will  be  retired  by  the  company  at  a  reduced  salary.  The 
effect  of  the  action  which  has  just  been  taken  will  date 
back  to  Feb.  1,  1916. 

In  its  announcement  of  this  plan  to  the  heads  of  de- 
partments, district  managers  and  district  superinten- 
dents, the  company  through  John  A.  Britton,  vice-presi- 
dent and  general  manager,  states  that  it  is  the  desire 
of  the  executive  committee  of  the  board  of  directors 
of  the  company  "to  recognize  in  some  substantial  way 
the  long  service  of  employees  in  the  interest  of  the  com- 
pany, and  therefore  to  put  into  effect  a  plan  of  pensions 
which  will  be  standard  in  character."  The  company  has 
for  many  years  taken  care  of  its  loyal  and  devoted  em- 
ployees by  retiring  those  who  have  been  incapacitated 
through  injuries  or  by  reason  of  infirmities  of  age  on 
a  pension  sufficient  to  maintain  them  in  the  necessities 
of  life. 

A  set  of  rules  and  regulations  have  been  drawn  up 
and  will  constitute  a  permanent  pension  system  for  the 
company.  This  system  will  be  managed  by  the  execu- 
tive committee  which  shall  have  power  to  make  and  en- 
force rules  and  regulations,  to  determine  the  eligibility 
of  employees  for  allowances,  to  fix  the  amount  of  allow- 
ances and  to  prescribe  the  condition  under  which  such 
allowances  may  inure.  The  benefits  of  the  system  will 
apply  to  those  who  are  now  or  may  be  at  some  later 
time  in  the  service  of  the  company  and  who  have  been 
required  to  give  their  entire  time  to  the  business  of  the 
company  or  to  some  subsidiary  of  the  company. 

Those  employees  who  shall  or  may  be  retired  and 
pensioned  are  of  three  classes:  (1)  Any  officer  or  em- 
ployee who  attains  the  age  of  sixty-five  years  after 
fifteen  years  of  continuous  service;  (2)  any  employee, 
after  twenty  years  of  continuous  service,  who  may  be- 
come unfit  by  reason  of  permanent  physical  or  mental 
disability  from  following  his  usual  employment  in  the 
company's  service;  and  (3)  any  employee,  after  ten 
years  of  continuous  service  who,  in  the  opinion  of  the 
company's  medical  examiner,  shall  become  incapable  of 
continuing  his  service  by  reason  of  injuries  received 
while  actually  at  work  in  the  company's  employ. 

Rules  are  given  showing  when  the  retirement  of  the 
employees  shall  take  effect  and  how  to  compute 
the  terms  of  service.  The  terms  "service"  and  in  the 
"service  of  the  company"  are  defined. 


Authorized  pension  allowances  are  upon  the  following 
basis:  For  each  ..ear  of  service  an  allowance  of  L.6 
per  cent  of  the  average  regular  monthly  pay  received 
for  the  last  ten  years  preceding  the  retirement;  pro- 
vided, however,  that  in  no  ease  shall  the  pension  allow- 
ance for  an  employee  whose  entire  time  has  been  given 
to  the  company  be  a  less  amount  than  $16  per  month. 
Allowances  are  to  be  paid  at  the  end  of  each  month  dur- 
ing the  life  of  the  beneficiary,  except  in  case  of  In- 
capacity due  to  injury,  provided,  however,  that  the  com 
pany  may  withhold  the  pension  allowance  in  cases  of 
gross  misconduct.     A  pension  payroll  is  provided  for. 

It  will  be  the  duty  of  each  official  of  the  company  to 

see  that  employees  of  the  ages  mentioned  are  given  a 
pension.  The  secretary  of  the  committee  must  keep 
himself  posted  as  to  the  whereabouts  of  the  pensioned 
employee.  Pensions  are  not  assignable.  The  acceptance 
of  a  pension  allowance,  except  those  who  are  injured  in 
the  employ  of  the  company,  shall  not  debar  a  retired 
employee  from  engaging  in  any  other  business,  which 
in  the  opinion  of  the  executive  committee  is  not  preju- 
dicial to  the  interests  of  the  company,  but  he  shall  not 
be  entitled  to  re-enter  the  service  of  the  company  in  any 
capacity. 

While  establishing  this  system,  the  company  makes 
it  clear  that  it  in  no  way  makes  a  contract  with  the 
employee.  It  is  merely  the  intention  of  the  company 
to  declare  the  present  policy  of  the  company  and  to  give 
authority  and  instructions  to  the  officers  of  the  com- 
pany to  carry  out  this  policy. 


A.I.E.E.  to  Hold  National  Meeting 

Voicing  the  new  spirit  of  nationalism,  the  American 
Institute  of  Electrical  Engineers  will  hold  simultane- 
ously— by  means  of  long-distance  telephone  service — in 
San  Francisco,  Chicago,  Atlanta,  Philadelphia,  New 
York  and  Boston,  a  national  meeting  on  May  16.  Engi- 
neers from  all  over  the  United  States  are  now  assisting 
the  War  Department  in  the  promotion  of  industrial  pre- 
paredness, and  the  Institute  felt  that  the  present  time, 
therefore,  is  very  opportune  for  emphasizing  the  na- 
tional scope  and  spirit  of  that  body.  The  entire  spirit 
of  the  meeting  will  be  national. 

Each  person  attending  at  the  various  places  will  be 
provided  with  an  individual  telephone  connection,  so 
arranged  that  every  meeting  is  simultaneously  in  touch 
by  wire  with  every  other  meeting. 

President  J.  J.  Carty  will  open  the  meeting  from  New 
York,  and  will  be  followed  by  Secretary  F.  L.  Hutchin- 
son, who  will  read  the  minutes.  The  business  of  the 
meeting  will  then  be  taken  up.  Motions  made  on  the 
Pacific  Coast  will  be  seconded  on  the  Atlantic,  and  a 
vote  by  telephone  taken.  There  will  be,  therefore,  the 
regular  parliamentary  action  incident  to  a  business 
meeting,  in  which  it  is  desired  that  all  sections  will 
participate. 

Thomas  A.  Edison  will  greet  the  whole  Institute, 
after  which  each  section  will  entertain  the  others  with 
national  airs,  appropriate  historically  to  the  section  ren- 
dering them.  Dr.  Alexander  Graham  Bell,  Theodore 
Newton  Vail  and  Ralph  Pope,  honorary  secretary  of  the 
Institute,  are  also  expected  to  say  a  few  words  to  the 
Institute.  Prof.  M.  I.  Pupin,  in  the  name  of  the  elec- 
trical engineers,  will  greet  all  members  of  the  different 
branches  emphasizing  the  national  spirit  of  the  engi- 
neering profession. 

The  Boston,  New  York  and  Philadelphia  meetings 
will  start  at  8.30  p.  m.,  Atlanta  and  Chicago  at  7.30 
p.  m.,  and  San  Francisco  at  5.30  p.  m.  In  Boston  the 
meeting  will  take  place  at  Franklin  Union,  in  New  York 
at  the  Engineering  Societies  Building,  in  Philadelphia 
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at  Witherspoon  Hall,  in  Atlanta  at  Taft  Hall,  in  Chi- 
cago at  Congress  Hotel,  and  in  San  Francisco  at  Native 
Sons'  Hall. 

During  the  meeting  there  will  be  a  half-hour  period 
when  each  of  the  separate  meetings  will  be  addressed 
individually  by  some  noted  educator.  These  addresses 
will  not  be  sent  over  the  telephone.  They  will  be  un- 
technical,  and  while  the  subjects  have  not  as  yet  been 
announced,  it  is  understood  that  they  will  deal  broadly 
with  the  achievements  and  accomplishments  of  national 
and  world  character  that  have  been  effected  either  in 
the  field  of  or  by  the  aid  of  electricity. 

Dr.  A.  Lawrence  Lowell,  president  of  Harvard  Uni- 
versity, will  address  the  Boston  meeting;  Dr.  Henry  S. 
Pritchett,  president  of  the  Carnegie  Foundation,  will 
address  the  New  York  meeting;  Dr.  Edgar  F.  Smith, 
provost  of  the  University  of  Pennsylvania,  Philadel- 
phia meeting;  Dean  C.  E.  Ferris,  engineering  faculty 
of  the  University  of  Tennessee,  Atlanta  meeting;  Dr. 
Harry  Pratt  Judson,  president  of  the  University  of 
Chicago,  Chicago  meeting,  and  Dr.  Ray  Lyman  Wilbur, 
president  of  Leland  Stanford,  Jr.,  University,  San  Fran- 
cisco meeting. 


Satisfactory  Ways  for  Grounding 
Electrical  Systems 

Effects  of  Grounds  to  Water  Pipes,  Driven  Pipes  and  Plates 
and  Regulations  for  Grounding  Methods  Embodied 
in  National  Electrical  Safety  Code  Pre- 
pared by  Bureau  of  Standards 
At  the  Engineering  Conference  held  at  Atlanta,  Ga., 
May  4,  a  paper  on  the  grounding  of  electrical  systems 
prepared  by  the  Bureau  of  Standards  was  presented  in 
which  methods  for  the  protection  of  persons  and  prop- 
erty against  electrical  dangers  were  reviewed.  It  was 
pointed  out  that  one  of  the  most  important  sources  of 
danger  is  that  due  to  the  close  proximity  between  high- 
voltage  and  low-voltage  circuits  in  transformer  wind- 
ings, on  pole  lines,  in  manholes,  and  other  places  where, 
because  of  lack  of  space  or  for  other  reasons,  it  is 
necessary  to  place  such  circuits  near  each  other.  The 
actual  hazard  in  this  case  arises  from  the  entrance  of 
voltage  and  current  from  the  high-voltage  circuit  upon 
the  low-voltage  circuit  through  faults  in  insulation, 
contacts  between  wires  and  the  like.  Much  can  be 
accomplished  when  installing  such  low-voltage  circuits 
to  make  them  safe  by  grounding  the  circuits  themselves 
and  also  the  non-current-carrying  parts  of  many  forms 
of  electrical  equipment.  Where  low-voltage  circuits  are 
fed  from  high-voltage  alternating-current  distribution 
circuits  through  step-down  transformers,  leaks  in  trans- 
former insulation  are  caused  in  most  cases  by  lightning 
striking  the  line  and  puncturing  the  insulation  between 
windings.  Contacts  between  wires  result  from  storms, 
electrical  accidents  to  cables,  and  other  causes.  While 
improvements  in  lightning  arrestors,  transformer  insu- 
lation and  construction  of  lines  and  circuits,  have  re- 
duced the  possibility  of  danger  to  a  large  extent,  com- 
plete protection  is  not  yet  obtainable.  Where  a  failure 
of  insulation  or  where  contact  between  high  and  low- 
voltage  wires  occurs  there  is  danger  to  persons  coming 
in  contact  with  lamp  sockets  and  other  appliances,  for 
if  the  low-voltage  circuit  is  insulated  from  earth,  or 
even  accidentally  grounded  through  a  high  resistance, 
a  difference  of  potential  between  low-voltage  circuit 
and  ground  may  exist,  of  which  the  value  may  range 
anywhere  up  to  the  full  voltage  of  the  high-voltage 
line,  depending  upon  the  conditions  of  the  cross  between 
the  circuits  involved.  Even  with  the  high-voltage  line 
thoroughly  insulated  at  all  points  except  the  one  where 
failure  has  occurred,  the  current  flow  to  ground,  due 


to  electrostatic  capacity  effects,  may  be  sufficient  with 
a  few  miles  of  line  to  be  dangerous  to  both  life  and 
property.  These  dangers  can  be  practically  eliminated 
by  connecting  low-voltage  circuits  and  the  non-current- 
carrying  parts  of  electrical  equipment  and  apparatus 
to  earth  through  a  low  resistance.  That  is,  a  current 
may  easily  pass  from  the  low-voltage  circuit  into  the 
earth  in  case  of  an  accident  to  insulation.  If  the  resist- 
ance to  flow  of  current  is  low  enough,  a  dangerous  volt- 
age cannot  exist  between  low-voltage  circuit  and 
ground. 

Grounding  to  Water  Pipes,  Driven  Pipes  and  Plates 

It  was  emphasized  that  the  most  important  question 
connected  with  grounding  schemes  is  that  of  obtaining 
a  low  value  of  resistance  for  the  earth  connection. 
Electric  circuits  can  be  grounded,  by  utilizing  water 
pipe  systems,  driven  pipes  or  buried  plates.  However, 
water  pipes  easily  come  first  in  point  of  desirability. 
In  the  first  place,  on  account  of  their  great  extent  they 
offer  but  little  resistance  to  flow  of  current  away  from 
them  into  the  earth,  the  resistance  of  water  pipe  earth 
connections  being  found  to  be  but  a  fraction  of  an  ohm 
in  most  cases.  A  resistance  of  2  ohms  would  be  extraor- 
dinarily high.  Where  these  low  resistances  are  found 
the  pipe  joints  for  a  considerable  distance  from  the 
earth  connection  must  give  as  good  metallic  contact  as 
will  ordinarily  be  found  with  lead  or  screw  joints.  In 
the  second  place,  water  pipes  are  easily  accessible  at 
service  pipes  or  other  places,  and  in  the  third  place,  it 
can  be  shown  that  with  certain  precautions  covered  in 
the  wording  of  the  rules  of  the  national  electrical 
safety  code  all  possibility  of  damage  to  the  pipes,  or  in- 
jury to  employees  of  the  water  company,  can  be  easily 
avoided. 

With  driven  pipes  or  plates,  a  certain  degree  of  pro- 
tection may  be  obtained,  and  in  the  case  of  small  trans- 
formers or  lines  of  limited  capacity  the  protection  thus 
obtained  may  even  be  ample.  As  the  kilowatt  capacity 
of  the  lines  and  transformers  increases,  however,  the 
resistance  required  of  the  earth  connection  must  de- 
crease. The  practicable  limit  of  decrease  of  resistance 
with  driven  pipes  or  buried  plates  is  soon  reached,  and 
for  circuits  of  large  capacity  some  other  means  must 
be  found  if  possible.  The  most  obvious  solution  of  the 
problem  is  to  use  the  water-pipe  systems,  covered  by 
the  electrical  systems.  On  account  of  the  fact  that 
water  pipes  give  a  much  lower  resistance  than  pipes  or 
plates,  grounding  of  secondaries  to  the  water  systems 
is  highly  advantageous  to  the  consumer  and  the  public. 

Effect  on  Water  Pipes  of  Using  Them  as  Earth 
Connections 

It  has  been  stated  that  earthing  electrical  systems 
to  water  pipes  would  cause  trouble  to  the  water  com- 
pany in  three  ways,  viz.,  electrolysis  by  stray  currents 
from  the  circuits  earthed  in  this  manner;  danger  to  per- 
sons who  might  have  occasion  to  work  on  the  water 
pipes  to  which  earth  connections  were  made,  and  com- 
plications from  allowing  a  second  public  service  com- 
pany the  use  of  the  pipes. 

Experiments  conducted  at  the  Bureau  of  Standards 
show  that  the  damage  due  to  electrolysis  by  alternating 
current  is  but  a  fraction  of  1  per  cent  of  the  damage 
done  by  direct  current  of  the  same  magnitude  in  point  of 
quantity  of  electricity  passed.  No  appreciable  electrolytic 
damage  from  them  need,  therefore,  be  feared  by  water 
companies.  Danger  to  employees  of  the  water  system 
can  also  easily  be  avoided  by  the  electric  company  re- 
moving earth  connections  when  work  is  to  be  done  on 
pipes  and  replace  them  when  the  work  is  completed. 
With  multiple  earth  connections,  however,  even  this 
precaution  is  hardly  necessary.     Multiple  earth  connec- 
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i  it'ii-  of  ii'\\  voltage  alternating  currenl  circuit  ar< 
therefore  to  be  recommended.  For  direcl  currenl  cir 
cuita  the)  should  be  ivoided  because  of  the  possibility 
of  electrolysis  effects. 

iin.  rs  op  Insulating  Joints 
in  connecting  e  Iom  voltage  circuit  to  a  pipe  system 
at  more  than  one  point,  it  is  important  where  direcl 
current  railwaj  Bystema  are  in  the  vicinity,  that  there 
be  ii"   insulating  .joints   in   the  pipes  thai    may  come 
between  the  points  of  connection,     [f  insulating  joints 

are  present  the  low  voltage  Circuit  will  act  as  a  shunt 
to  the  joint  and  heavy  current   How  over  the  wires  may 

follow  if  Btraj   currents   from  street   railways  are  on 

the  pipes.  Moreover,  it'  there  are  insulating  joints 
near  a  point  where  an  earth  connection  is  made  to  a 
Bervice  pipe,  the  joints  may  so  restrict  the  useful  pipe 
surface  in  contact  with  the  soil  as  to  cause  the  resist- 
ance to  (low  of  current  from  the  low-voltage  circuit 
into  the  earth  in  case  of  accident  to  insulation  to  be  so 
great  as  seriously  to  impair  the  usefulness  of  the  earth 
Connection.  In  making  multiple  earth  connections  care 
should  be  taken  to  see  that  stray  currents  from  water 
pipes  do  not  get  on  the  wires,  at  least  to  any  appreciable 
extent.  The  example  of  the  insulating  joint  given 
above  is  one  illustration. 

Joint  Use  of  Earth  Wires 
It  has  been  in  many  cases  recommended  that  to  save 
expense  a  single  earth  wire  may  be  made  to  serve 
several  different  classes  of  apparatus  or  circuits;  for 
example,  a  lightning  arrestor  and  a  low-voltage  cir- 
cuit. In  the  event  of  a  discharge  of  the  arrestor,  how- 
ever, a  high  potential  difference  is  likely  to  exist  be- 
tween the  ground  end  of  the  arrestor  and  ground.  This 
potential  is  impressed  upon  the  low-voltage  circuit,  and 
may  be  a  source  of  danger  to  persons,  or  present  a  fire 
hazard.  For  this  reason  separate  earth  wires  should, 
in  general,  be  provided  for  all  classes  of  apparatus,  but 
particularly  for  lightning  arrestors,  and  where  earth 
connections  other  than  water  pipes  or  other  extended 
electrodes  are  used  the  arrestor  should  also  be  provided 
with  a  separate  earth  connection  spaced  at  least  5  ft. 
from  those  serving  low-voltage  circuits  as  required  by 
Rules  95a  and  95b  of  National  Electrical  Safety  Code. 

Connections  to  Gas  Pipes 
Connections  to  gas  pipes  should  be  prohibited  ex- 
cept in  special  instances  as  provided  in  Rule  93.  The 
reasons  for  this  are  as  follows:  In  the  first  place, 
gas  mains  are  laid  with  insulating  joints  which  are 
extremely  undesirable  in  a  pipe  line  to  which  earth 
connections  are  to  be  made.  In  the  second  place,  if  a 
gas  pipe  in  which  even  a  small  current  is  flowing,  is 
disconnected,  a  spark  may  follow  and  cause  an  explosion 
or  a  fire.  In  the  third  place,  where  there  are  gas  pipes 
there  are  in  nearly  all  cases  water  pipes,  so  connection 
to  gas  pipes  is  unnecessary. 


There  will  be  (list  ributed  in  advance  of  the  convention 

to  members  of  the  association,  100,000  copies  of  paper 

and    reports.      The    papers   and    reports    to   be    presented 
have  necessitated   the  making  Of  526  new  cuts. 


Record  Mass  of  Material  for  Presentation  at 

Coming  Convention 

The  mass  of  material  to  be  presented  at  the  coming 
convention  of  the  National  Electric  Light  Association 
to  be  held  in  Chicago  during  the  week  of  May  22,  in 
the  form  of  papers,  reports,  addresses,  etc.,  is  a  record 
breaker.  Not  less  than  1500  pages  of  association  ma- 
terial proper  will  be  presented  in  addition  to  about  500 
printed  pages  of  electric  vehicle  section  material,  mak- 
ing in  all  a  total  of  about  2000  pages,  most  of  which 
have  already  been  printed.  Exclusive  of  the  twenty- 
five  electric  vehicle  papers  and  reports,  fifty  papers  have 
been  printed  already. 


Manufacturers  of  Fan  Motors  to  Meet 

There  will  be  a  meeting  of  the  manufacturers  of  tan 
motors  to  consider  the  formation  of  a  section  in  the 
Associated  Manufacturers  of  Electrical  Supplies  at  10 
a.  in.,  on  Wednesday,  May  17,  at  the  Hotel  Biltmore, 
New  York. 

This  meeting  has  been  called  by  the  general  secre- 
tary of  the  association,  Charles  E.  Dustin,  at  the  re- 
quest of  a  number  of  manufacturers,  and  it  is  believed 
that  the  section  will  be  one  of  considerable  importance 
and  prove  of  advantage  to  the  members.  All  manu- 
facturers of  fan  motors  will  be  welcome  at  this  pre- 
liminary meeting. 

The  board  of  governors  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  will  hold  a  meeting  on 
Wednesday,  May  17,  at  the  Hotel  Biltmore,  New  York. 


Binghamton  Capitalization  Case  Settled 

The  long  pending  capitalization  case  of  the  Bingham- 
ton Light,  Heat  &  Power  Company  was  settled  on  April 
13  in  an  opinion  by  Chairman  Seymour  Van  Santvoord 
of  the  Public  Service  Commission  for  the  Second  Dis- 
trict of  New  York,  permitting  an  issue  of  more  than 
$1,000,000  of  bonds  and  preferred  stock  with  which  to 
make  improvements  to  the  generating  station,  refund 
outstanding  bonds  and  preferred  stock  and  discharge 
promissory  notes.  The  issue  of  the  securities  is  per- 
mitted only  subject  to  very  rigid  requirements  for  the 
amortization  of  a  $600,000  suspense  account  for  replace- 
ments and  depreciation.  These  requirements,  in  the 
chairman's  opinion,  will  meet  the  construction  of  the 
law  made  by  the  Court  of  Appeals  in  a  previous  appli- 
cation of  this  company  for  similar  financing. 

The  commission  authorizes  the  company  to  issue 
$798,000  5  per  cent  thirty-year  first  mortgage  bonds 
under  a  mortgage  to  the  Guaranty  Trust  Company  of 
New  York,  $500,000  of  which  must  be  sold  at  not  less 
than  90  and  $298,000  at  not  less  than  87.5,  and  $280,300 
of  its  6  per  cent  cumulative  preferred  stock  to  be  sold 
at  par.  These  two  issues  will  net  the  company  a  total 
of  $991,050. 

Of  this  sum  $77,000  will  be  expended  to  purchase  a 
new  3500-kw.  turbine,  generator  and  appurtenances; 
$288,338  will  be  used  to  discharge  promissory  notes; 
$150,000  will  be  exchanged  par  for  par  for  outstanding 
6  per  cent  preferred  stock;  $449,000  for  the  reacquisi- 
tion  of  outstanding  5  per  cent  bonds,  and  $26,000  for 
working  capital. 

For  the  first  two  years  after  these  securities  are 
issued  the  company  must  amortize  its  depreciation  and 
replacement  suspense  of  $600,000  at  a  rate  of  $7,500  a 
year.  But  after  that  it  must  again  come  to  the  com- 
mission for  instructions  as  to  how  to  amortize  this  on 
a  schedule  which  will,  it  is  hoped,  show  better  results. 

By  this  method,  in  the  opinion  of  Chairman  Van  Sant- 
voord, the  objections  to  the  method  prescribed  by  the 
commission  in  this  case  in  1910,  which  was  rejected 
by  the  Court  of  Appeals,  will  be  met. 

"To  deny  the  right  of  the  corporation,"  he  says, 
"to  issue  securities  under  such  circumstances — which 
would  be  equivalent  to  denying  the  authority  of  the 
commission  to  approve  of  such  an  issue — would  inevit- 
ably result  every  now  and  then  in  throwing  into  bank- 
ruptcy corporations  which  have   been  temporarily  un- 
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fortunate  in  their  business  operations,  ui.dcr  circum- 
stances which  would  not  only  do  violence  to  both  the 
judgment  and  sense  of  justice  of  the  commission,  but 
which  would  operate  to  the  disadvantage  of  both  public 
and  private  interests  involved.  This  commission  unani- 
mously and  unhesitatingly  affirms  its  conviction  that 
the  public  service  commissions  law  authorizes  it  to  ap- 
prove of  the  issue  of  securities  for  the  purpose  of  main- 
tenance of  service  and  making  replacements,  provided 
that  such  purposes  are  expressly  and  distinctly  stated 
and  certified  in  the  commission's  order  of  approval  and 
the  transaction  is  safeguarded  by  requirement  or  pro- 
vision for  due  and  timely  amortization  or  other  extin- 
guishment of  the  charges  thus  created — as  also  its  un- 
derstanding and  belief  that  the  Court  of  Appeals  has 
never  questioned  or  intended  to  question  such  au- 
thority." 


Changes  in  N.  E.  L.  A.  Convention  Program 

The  only  changes  that  have  been  made  in  the  program 
of  the  thirty-ninth  annual  convention  of  the  National 
Electric  Light  Association  to  be  held  in  Chicago  during 
the  week  of  May  22  have  been  the  addition  of  a  paper 
by  Ell  C.  Bennett  on  co-operation  between  the  National 
Electric  Light  Association  and  the  Jovian  Order  and 
instead  of  having  the  first  company's  section  meeting 
on  Thursday  afternoon  and  the  second  one  on  Friday 
morning,  it  is  now  proposed  to  have  these  sessions  on 
Tuesday  and  Thursday  afternoons  respectively.  This 
will  give  no  fewer  than  four  sessions  on  Thursday 
afternoon.  Mr.  Bennett's  paper  will  be  read  at  the  gen- 
eral session  on  Wednesday  morning. 


Bureau  of  Standards  Engineering  Conference 

With  200  prominent  engineers,  municipal  electricians, 
city  water-works  engineers  and  public  utility  officials 
attending,  the  convention  of  the  Bureau  of  Standards 
and  Affiliated  Technical  Societies  of  Atlanta,  Ga.,  opened 
on  May  2  at  the  Georgia  Terrace  Hotel,  Atlanta,  to  last 
for  three  days. 

The  convention  opened  with  an  address  by  A.  M. 
Schoen,  chief  engineer  of  the  Southeastern  Fire  Under- 
writers' Association.  Dr.  E.  B.  Rosa,  chief  physicist  of 
the  Bureau  of  Standards  followed  with  a  comprehensive 
statement  of  the  purpose  of  the  national  electrical  safety 
code.  He  outlined  the  means  adopted  to  make  it  adequate 
and  reasonable,  the  co-operation  received  from  all  inter- 
ests, and  the  present  status  and  recommended  trial  appli- 
cation of  the  code.  W.  J.  Canada,  electrical  engineer  of 
of  the  Bureau,  then  presented  a  summary  of  the  code, 
and  read  in  brief  the  rules  of  Part  2  on  line  construc- 
tion. Those  taking  part  in  the  discussion  were  W.  G. 
Claytor,  Roanoke,  Va.;  P.  A.  Tillery,  Raleigh,  N.  C;  H. 
A.  Palmer,  Richmond,  Va.;  L.  V.  Sutton,  Raleigh,  N.  C; 
E.  P.  Peck,  Atlanta,  Ga.,  and  Mr.  Cummins,  Birming- 
ham, Ala. 

The  prohibiting  of  soft  copper  by  the  code  occasioned 
some  objection  which,  however,  was  largely  modified 
after  the  reasons  of  the  bureau  for  such  rules  and  the 
results  of  bureau  tests  on  copper  splices  had  been 
given,  including  an  exhibit  of  tested  samples  prepared 
and  explained  by  E.  R.  Shepard  of  the  bureau.  Some 
objections  to  the  amount  of  sag  were  also  brought  up  in 
the  discussion  and  the  requirement  for  longitudinal 
strength  of  crossing  supports  was  also  criticised.  In 
general,  those  present  at  the  meeting  evidenced  an  atti- 
tude that  most  of  the  rules  of  all  parts  of  the  code  are 
acceptable,  and  that  the  code  substantially  in  its  present 
form  deserves  a  field  trial  with  the  best  co-operation  of 
all  interests. 


The  evening  of  May  2  was  given  over  to  an  exhibition 
of  moving  pictures  of  the  bureau  laboratories  and  a 
lecture  on  the  work  of  the  bureau  by  Dr.  Rosa.  The 
conferees  enjoyed  also  a  late  afternoon  trip  to  the  At- 
lanta outdoor  high-tension  substation  of  the  Georgia 
Railway  &  Power  Company,  where  a  demonstration  by 
the  engineers  of  the  company  was  given  of  changing 
insulators  and  other  operations  on  110,000-volt  lines 
and  the  tagging  of  circuits.  All  operations  were  in  ac- 
cordance with  the  requirements  of  the  safety  code. 

Papers  on  "Electrolysis  and  Its  Litigation"  and  on 
"Grounding  of  Electrical  Systems"  were  presented  at 
other  sessions  of  the  conference.  An  abstract  of  the 
latter  is  published  elsewhere  in  this  issue. 


Propriety  of  Engineering  Charge  Explained 

At  a  recent  hearing  before  the  Massachusetts  Gas 
and  Electric  Light  Commission,  which  is  sitting  as  an 
arbitration  board  to  determine  the  fair  price  of  street 
lighting  at  Boston,  the  question  arose  as  to  the  propriety 
of  including  an  engineering  charge  for  line  construc- 
tion, when  such  construction  is  performed  for  the  Edi- 
son Electric  Illuminating  Company  by  a  contracting 
firm.  The  company's  electrical  engineer,  L.  L.  Elden, 
testified  that  the  contract  price  for  such  work  by  no 
means  covered  its  whole  cost  to  the  central  station.  Be- 
fore a  foot  of  wire  can  be  strung,  the  company  has  to 
file  an  application  and  plans  with  the  administrative 
authorities  in  the  district  concerned,  conduct  a  hearing 
and  get  permission  to  do  the  work.  All  the  material 
has  to  be  purchased  by  the  company  and  handled  in 
its  stock  department;  the  material  then  must  be  de- 
livered to  the  contractor  at  a  substantial  outlay.  The 
company  is  obliged  to  go  into  the  field,  survey  the  route 
of  the  line,  stake  it  out  and  again  obtain  the  approval 
of  the  municipal  authorities  as  to  the  exact  detailed 
location  to  be  followed.  After  this,  the  contractor  be- 
gins work,  but  on  the  responsibility  of  the  central  sta- 
tion ;  and  this  means  that  the  question  of  interference 
with  the  poles  and  wires  of  other  companies  and  of  ob- 
jects on  the  streets  must  be  cared  for  by  the  Edison 
company,  which  must  make  a  contingency  allowance 
covering  possible  damages  to  other  structures  arising 
in  the  course  of  the  work.  To  meet  all  these  sources  of 
outlay  an  engineering  charge  is  absolutely  essential, 
the  payment  to  the  contractor  only  meeting  a  part  of 
the  cost  of  construction. 


Fitting   Students   for   Responsible   Positions 

Indications  that  engineering  colleges  are  beginning  to 
recognize  the  requirements  of  men  in  the  field  are  shown 
by  the  fact  that  courses  of  instruction  in  different 
branches  of  electrical  engineering  have  been  completely 
revised  at  the  University  of  Michigan  so  that  the  stu- 
dents now  graduated  may  qualify  for  responsible  posi- 
tions in  the  engineering  field.  The  principal  changes 
have  been  to  require  fewer  highly  specialized  studies 
and  to  encourage  the  selection  of  courses  on  such  sub- 
jects as  rates  and  cost  analysis,  scientific  shop  manage- 
ment, business  organization  and  management,  valuation 
and  estimating,  specifications  and  contracts,  and  the 
like.  The  studies  during  all  except  the  last  year  and 
a  half  of  the  engineering  course  are  prescribed  and  are 
the  same  regardless  of  the  degree  being  worked  for. 
About  10  per  cent  of  the  work  required  for  graduation 
may  be  elected  by  the  student  and  includes  the  afore- 
mentioned subjects  and  courses  on  the  particular  branch 
of  electrical  engineering  which  the  student  wishes  to 
follow.     Six  divisions  of  the  electrical  field  have  been 
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made:     Communication,   machine  design,   power,   rail* 

way,  illumination  and  general  engineering  science,    in 

d  of  offering  onlj  electrical  studiee  in  «-;uh  of  tl 

Up   .     clOSel}      allied     mechanical,    civil     and     chemical 

courses  are  presented.     For  instance,  bheorj   of  com 
bustion-engine   operation    is   offered    students    in    the 

mat  lime  design  group  and  wain    power  development  and 

utilization  of  fuels  in  t lu*  power  course.  Experimental 
phonetics  is  offered  students  in  the  communication  group 

and  historj    Of  architecture  to  those  in  the  illumination 

group,  psychology  being  offered  to  both  groups.  Fur 
thermore,  the  necessity  of  being  able  to  express  thoughts 

in  good   English   is   being  emphasized. 

Students    in    the   power   and    railway    groups,    in    par 

ticular,  are  urged  to  take  fundamental  courses  in  other 

departments  in  preference  to  highly  Specialized  courses 
in  electrical  engineering.     Those  students  who  desire  to 

specialize  are  urged  to  stay  in  college  a  fifth  year  and 

take  up  studies  which  will  load  to  a  Master's  degree. 
It  may  be  pointed  out,  tint  her,  that  other  professional 
departments  of  the  college  are  requiring  introductory 
courses  in  electrical  engineering  amounting  to  about  3 
per  cent  of  the  total  work  required  for  a  degree. 

In  other  words,  to  quote  Prof.  John  C.  Parker,  re- 
cently appointed  head  of  the  electrical  engineering  de- 
partment and  formerly  mechanical  and  electrical  engi- 
neer of  the  Rochester  (N.Y.)  Railway  &  Light  Com- 
pany, "we  are  trying  to  turn  out  as  broad  a  product 
as  may  be." 


Last  Conference  to  Be  Held  on  Safety  Code 

A  conference  will  be  held  at  the  La  Salle  Hotel,  Chi- 
cago, on  Monday  and  Tuesday,  May  29  and  30,  upon  the 
National  Electrical  Safety  Code  which  has  been  pre- 
pared by  the  Bureau  of  Standards.  Sessions  will  begin 
on  Monday  at  10  a.  m. 

To  this  conference  are  being  invited  the  official  repre- 
sentatives of  the  National  Electric  Light  Association, 
the  American  Institute  of  Electrical  Engineers,  the 
American  Electric  Railway  Association,  the  American 
Railway  Association,  the  Association  of  Edison  Illumi- 
nating Companies,  and  of  several  electrical  manufac- 
turing associations,  the  International  Association  of 
Municipal  Electricians,  the  Western  Association  of 
Electrical  Inspectors,  the  National  Fire  Protection  As- 
sociation, the  National  Safety  Council,  the  Workmen's 
Compensation  Service  Bureau,  the  Independent  Tele- 
phone Association,  and  of  the  large  telegraph  and  tele- 
phone companies.  There  will  also  be  present  represen- 
tatives of  some  of  the  state  commissions,  of  some  of 
the  largest  cities,  and  some  engineers  with  whom  the 
bureau  has  conferred  in  the  preparation  of  the  code. 
The  attendance  is  intended  to  be  representative  of  all 
interests  concerned  although  it  is  not  a  public  meeting, 
and  the  attendance  is  not  expected  to  be  much  more  than 
a  hundred.  The  purpose  of  the  meeting  is  to  consider 
the  code  as  it  is  now  revised,  and  this  will  be  the  last 
conference  before  publication. 

In  the  preparation  of  the  code  the  Bureau  of  Stand- 
ards has  conferred  with  all  the  interests  affected,  and 
has  held  about  thirty  conferences  in  different  parts  of 
the  country  besides  numerous  informal  conferences  with 
small  groups.  A  large  amount  of  work  has  been  done 
upon  the  code  since  the  New  York  meeting  of  last 
October,  and  whereas  a  very  large  part  of  the  code  has 
been  unchanged  since  that  meeting,  there  have  been  a 
good  many  changes  and  developments  in  some  parts, 
more  especially  in  the  section  upon  overhead  lines. 
These  changes  have  been  submitted  for  criticism  and 
discussion  to  a  considerable  number  of  conferees,  and 
it  is  believed  that  they  will  be  generally  approved. 

It  is  expected  that  the  code  will  be  adopted  for  a  year's 


trial  by  commissions  and  municipal  authorities  aftei  11 
has  been  published,  with  the  recommendation  that  it  be 
srved  as  far  as  possible  during  the  first  year  bul 
that  its  complete  observance  vvill  not  in  all  cases  be  ex 
pected  until  after  the  experience  of  a  year  has  shown 

what,  if  any,  Changes  would  be  necessary.  This  trial 
sear   is   recommended    in   order  to  afford   an   opportunity 

for  a  thorough  study  of  the  code  in  actual  use,  and  of 
the  most   practical  means  of  applying  its  requirements 

in  differenl  cases,  not  only  by  the  companies  and  utili- 
ties which  must  observe  it  hut  also  by  the  administrative 
authorities  of  states  and  cities  who  must,  administer  its 
provisions  and  by  manufacturers  and  others  who  must 
supply  the  apparatus  and  materials  necessary  in  comply- 
ing with  the  code. 

A  limited  number  of  copies  of  the  revised  code  have 
been  prepared  for  the  use  of  those  who  attend  the  Chi- 
cago conference,  but  no  copies  will  be  available  for 
general  distribution  until  after  the  Chicago  conference, 
when  the  code  will  be  published  as  soon  as  possible. 


Personnel  of  Convention  Committees 

The  personnel  of  the  committees  with  whom  will  rest 
the  responsibility  for  arrangements  other  than  regular 
business  details  of  the  thirty-ninth  annual  convention 
of  the  National  Electric  Light  Association,  to  be  held  in 
Chicago  beginning  two  weeks  from  next  Monday,  has 
been  announced  as  follows: 


General  Convention 
Committee 
Samuel    Insult,   chairman 
I,ouis    A.     Ferguson,    vice-chair- 
man. 
William  L.  Abbott 
Henry    E.    Addenbrooke 
Edwin  W.  Allen 
Bion  J.  Arnold 
Godfrey  H.  Atkin 
William  H.  Atkins 
Alex    D.    Bailey 
Frank  J.  Baker 
Russell  H.  Ballard 
Joseph  F.  Becker 
John  A.  Britton 
S.   Morgan   Bushnell 
Henry   M.   Byllesby 
Edward  J.  Doyle 
Harry    M.    Edwards 
William   A.   Fox 
Gaylord  A.   Freeman 
W.  Winans  Freeman 
John  F.  Gilchrist 
John  H.  Goehst 
Hairy   L   Grant 
Ainslee  A.   Gray 
John  H.  Gulick 
H.    Rea   Hixson 
Sam  A.  Hobson 
.  Oliver   R.   Hogue 
Dana  H.   Howard 
George  A.  Hughes 
Mart.in  J.  Insull 
Frederick  R.    Jenkins 
Walter  H.  Johnson 
George  H.  Jones 
Peter  Junkersfleld 
John  G.  Learned 
Willard  W.   Low 
George  H.  Lukes 
T.   Julian   McGill 
Charles  A.  Munroe 
Harry  L.  Munroe 
Homer  E.  Niesz 
Robert   S.  Orr 
William  H.  Ott 
Edward  D.  Payne 
Frederick  Sargent 
Holton  H.    Scott 
William   P.    Sidley 
Bernard  E.   Sunny 
Victor  H.   Tousley 
Frederick  von   Schlegell 
Herbert  A.  Waarner 
Walter  F.  Wells 
Ernest  A.  Edkins.  secretary 
Harry  E.  Wing,  secretary 

Finance  committee 
John  H.  Gulick,  chairman 
Willard   W.   Low 
Bernard  E.   Sunny 

Hotel  Committee 
Ernest  A.  Edkins,  chairman 
Forest  J.  Arnold 
Dana   H.    Howard 
Henrv  G.  Kobick,  secretary 
William   R.  White 


Reception  Committee 
Louis  A.  Ferguson,  chairman 
Edwin  W.   Allen 
Bion  J.  Arnold 
Henry   M.   Bvllesby 
John  F.   Gilchrist 
H.   Rea  Hixson 
Martin  J.  Insull 
T.  Julian  McGill 
Charles  A.  Munroe 
Bernard  E.  Sunny 

Local   Industries   Committee 
William  L.  Abbott,  chairman 
S.  Moran  Bushnell 
William  T.  Dean 
Harry  L.  Grant 
George  H.  Jones 
John  G.  Learned 
T.  Julian  McGill 
Frederick  von  Schlegell 

Local  Registration  Committee 
Oliver  R.  Hogue,  chairman 
Henry  E.  Addenbrooke 
Charles  A.  Cummings 
Edward  J.  Doyle 
Charles  A.  Harding 
William  P.  Lyon 
William  H.  Ott 

Entertainment  Committee 
Homer  E.  Niesz,  chairman 
Godfrey  H.  Atkin 
Edwin  H.  Cheney 
Morgan  L.  Eastman 
Stephen  Gardner 
James  M.  Gilchrist 
John  H.  Goehst 
Frederick  R.  Jenkins 
William  H.  Ott 
Edward  D.   Payne 

Ladies'  Auxiliary 
Mrs.    Edward    W.    Lloyd,    chair- 
man 
Mrs.  Godfrey  H.  Atkin 
Mrs.  Edwin  H.  Cheney- 
Mrs.   Ernest  A.  Edkins 
Mrs.  Robert  L.  Elliott 
Mrs.  Louis  A.  Ferguson 
Mrs.  William  A.  Fox 
Mrs.  Gaylord  A.   Freeman 
Mrs.  Stephen  Gardner 
Mrs.  James  M.  Gilchrist 
Mrs.   John  F.   Gilchrist 
Mrs.  John  H.  Goehst 
Mrs.    Samuel   Insull 
Mrs.  Frederick  R.  Jenkins 
Mrs.   Peter  Junkersfeld 
Mrs.   Homer  E.   Niesz 

Local   Transportation 
Committee 
Gavlord  A.  Freeman,  chairman 
Charles   F.   Clark 
George  B.  Foster 
John  G.  Learned 
Taliaferro   Milton 
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The   Augusta    (Ga.)    Fire   Destroyed   About 

$31,000  of  Central  Station  Property 

The  Public  Service  Companies  of  Augusta,  Ga.,  were 
heavy  losers  on  account  of  the  fire  on  March  22  which 
destroyed  some  $5,000,000  of  property  including  office 
buildings,  cotton  warehouses,  and  residences  of  thirty 
city  blocks.  The  Augusta-Aiken  Railway  &  Electric 
Corporation  suffered  the  heaviest  loss  of  the  utility 
companies  in  the  city,  the  loss  in  poles,  transformers, 
meters,  wire  and  equipment  as  recently  checked  up 
amounting   to  around   $31,000.      The  number   of  cus- 


AUGUSTA     (GA.)     STREETS   SHOWING   DAMAGED    POLE   LINES   AND 
FIRE    AT    ITS     HEIGHT 

tomers  disconnected  totaled  440.  The  Gas  Light  Com- 
pany lost  its  office  and  all  records  through  failure  of  the 
vault  to  hold.  A  large  number  of  meters  in  the  fire  dis- 
trict were  also  destroyed.  The  loss  of  the  Southern 
Bell  Telephone  &  Telegraph  Company  was  about  700 
telephone  installations  representing  about  $12,000.  The 
Postal  and  Western  Union  Telegraph  Companies  lost 
their  entire  office  equipment,  and  both  companies  were 
forced  to  maintain  telegraph  service  from  the  Cotton 
Exchange  and  to  use  tents  in  the  streets  for  offices  until 
other  arrangements  could  be  made. 

The  damage  to  the  distribution  system  of  the 
Augusta-Aiken  Railway  &  Electric  Corporation  included 
the  loss  of  238  poles,  ranging  from  30  ft.  to  75  ft.,  with 
all  equipment.  There  were  fifty-three  series  arc  lamps 
in  the  fire  district,  but  these  were  scarcely  hurt  other 
than  damage  resulting  from  the  fall  when  the  pole 
burned.  There  were  293  alternating-current  and  seven 
direct-current  meters  and  105  excess  indicators  that  were 
totally  destroyed.  Twelve  transformers  representing 
146  kva.  were  lost,  and  $840  worth  of  material  such  as 
ranges,  fixtures  and  the  like  that  were  the  property  of 
the  commercial  office  stores.  Two  motor-generator  sets 
and  equipment  representing  $3,035  were  destroyed.  The 
cost  of  line  material  and  labor  to  replace  the  equipment 
mentioned  has  been  $4,558.  There  was  one  trolley  car 
burned  which  cost  $3,500.  The  total  reproduction  cost 
is  placed  at  $33,900,  of  which  the  car  only  was  insured. 
Most  of  the  copper  in  the  fire  district  has  been  col- 
lected, however,  and  the  salvage  will  result  in  a  con- 
siderable credit.  The  estimated  cost  to  replace  the  lines 
destroyed  is  based  on  the  following  figures. 

6,800  ft.   No.   6    (T.B.W.P. )    2,300-volt  single-phase  primary   wire. 
15,000  ft.  No.  4    (T.B.W.P.)   110-220-volt  two-wire  secondary  wire. 
1,000  ft.    No.    00    (T.B.W.P.)    110-220    volt    three-wire   secondarj 
wire. 
900   ft    No    1    (TB.W.P.)   110-220  three-wire  secondary  wire. 
SS.000  ft.  No.  6  and  No.  4    (T.B.W.P.)   services  to  440  customers. 
r>,280  ft.   No.   00  trolley  wire. 
22,600   ft.   No.   6    (T.B.Wr.P.)    series   arc  circuit  conductor. 

The  total  weight  of  this  amount  of  wire  is  35,715  lb. 
of  copper. 

Two  days  after  the  fire,  all  customers  up  to  the 
burned  area  were  receiving  service.  Street  car  service 
was  resumed  with  little  loss  of  time  by  stringing  trolleys 


on  the  dead  trees.  There  are  plans  under  way  for  a 
new  distribution  layout  of  the  residential  sections,  which 
will  call  for  a  rearrangement  of  the  street  and  alley 
circuits.  The  new  scheme  includes  an  interior  block 
overhead  construction  if  the  present  plans  are  carried 
out. 


Reconstruction  After  a  Recent  Fire  at 
Paris,  Tex. 

In  the  path  of  the  fire  which  swept  the  town  of  Paris, 
Tex.,  on  March  21,  destroying  1440  buildings  in  an  area 
of  approximately  230  acres,  were  the  old  and  practically 
abandoned  gas  and  electric  plants  of  the  Texas  Power 
&  Light  Company,  car  barns  of  the  Paris  Transit  Com- 
pany, and  the  offices  of  both  companies,  all  of  which 
were  totally  destroyed.  The  financial  loss  resulting 
from  this  destruction  was  not  particularly  serious,  due 
to  the  fact  that  the  buildings  and  equipment  were,  to  a 
great  extent,  covered  by  insurance.  The  electric  sta- 
tion, which  had  a  capacity  of  about  900  kw.,  was  used 
during  the  heavy-load  season  as  a  stand-by,  both  gas 
and  electric  service  being  regularly  rendered  by  the  new 
plants  of  the  Texas  Power  &  Light  Company  lying  well 
outside  of  the  fire  zone.  The  latter  plant  (Diesel-en- 
gine-driven units)  was  described  in  detail  in  the  March 
11  issue  of  the  Electrical  World.  Practically  all  dis- 
tributing lines  and  trolley  lines  in  the  burned  area  were 
destroyed,  although  the  company  lost  practically  no 
large  power  consumers. 

The  lighting  company  operates  a  distributing  system 
which  permits  circuits  to  be  fed  from  three  directions. 
These  circuits  are  so  tied  together  that  in  the  event  of 
the  failure  of  one,  service  may  be  maintained  from 
either  of  the  other  two.  In  spite  of  the  handicap  of 
destroyed  lines,  service  was  restored  to  a  portion  of  the 
town,  not  in  the  path  of  the  fire,  five  hours  after  it 
started.  A  second  portion  of  the  town  was  reconnected 
six  hours  after  the  fire  was  under  control,  and  two 
hours  later  a  third  section  was  receiving  service.  By 
evening  75  per  cent  of  the  town  was  connected  for  light- 
ing, and  the  company  furnished  service  to  all  who  re- 
quired it,  regardless  of  the  cost  of  making  such  con- 
nections. Gas  service  was  rendered  forty-eight  hours 
after  the  fire  was  under  control. 

The  city  pumping  station,  which  supplied  the  water 
for  fire  hydrants  and  in  which  there  are  installed  two 
500  r.p.m.  motor-driven  pumps,  was  kept  in  continuous 


RUINS    OF    STANDBY    STATION    AT    PARIS,    TEXAS 

service  throughout  the  fire,  although  a  certain  amount 
of  handicap  was  encountered  by  the  fire  department  due 
to  small  pipe  lines  and  the  large  number  of  hydrants 
which  were  opened  at  the  same  time  throughout  the 
burning  area.  Power  for  driving  these  pumps  is  supplied 
from  the  Texas  Power  &  Light  Company's  Diesel  station. 
The  construction  of  a  60-kv.  transmission  line  from 
Paris  to  connect  to  the  Dallas  line  will  be  started  in  the 
near  future,  and  be  completed  about  Aug.  1. 
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What   Preparedness   Means  in   the   Industry 

Prank   J.   Sprague  Describes  the  Work  of  Men  and  Resources  in  the  Electrical   Industry 

in   the   Movement    for  National   Defense     Vital  Place  of  Electricity 

on   the   Modern   Battleship 


THE   NEW    YORK'S    14-IN.   GUNS   AFTER   FIRING — DURING   THE   WINTER    MANEUVERS   MR.   SPRAGUE   WAS  ON    BOARD 


FOURTH  IN  A  SERIES  OF  "TALKS  IN  THE 
INDUSTRY" 


44 


By  Frederic  Nicholas 
0  man  who  can  read  or  think  should  be  in 


■TVT 

I  ^  doubt  as  to  the  necessity  for  preparedness," 
declared  Mr.  Sprague.  "We  already  have 
an  Army  and  a  Navy,  and  they  are  certainly  not  kept 
for  ornament.  We  are  not  maintaining  the  West  Point 
and  Annapolis  academies, 
or  the  coast  defense,  or 
the  militia,  or  our  fleet 
simply  for  fun.  They  are 
all  rather  expensive.  They 
are  certainly  not  kept  for 
offensive  purposes ;  they 
are  purely  defensive  in 
character.  But  it  is  plain 
that  any  kind  of  defensive 
equipment  that  we  have 
should  be  thoroughly  effi- 
cient and  up  to  date,  and 
certainly  large  enough  to 
do  what  it  may  be  called 
upon  to  do. 

"The   question    of    pre- 
paredness   is    not    a    new 

one.  We  have  always  had  preparedness  in  some  degree. 
But  the  question  now  is  whether  we  shall  augment  to 
the  extent  that  is  necessary  under  modern  conditions 
what  we  have  always  had  in  lesser  degree.  Shall  we 
continue  to  live  in  a  fool's  paradise,  or  shall  we  get 
ready  to  protect  ourselves  against  any  attempt  at  ag- 
gression? Shall  we  continue  with  the  pitifully  inade- 
quate defenses  of  the  past  or  shall  we  have  well-balanced 
and  efficient  means  of  protection  ?  What  makes  the  police 
force  of  New  York  City  effective  is  in  part  its  size.   If  it 


A  national  policy  of  preparedness  imposes  definite 
obligations  which  will  be  accepted  by  the  electrical 
industry.  What  these  obligations  mean  to  the  manu- 
facturer, the  engineer  and  the  trained  worker  in  the 
industry  is  the  subject  of  an  interview  given  to  the 
Electrical  World  by  Frank  J.  Sprague.  As  a 
member  of  the  Naval  Consulting  Board  Mr.  Sprague 
is  intimately  connected  with  the  movement  for  the 
defense  of  the  nation.  A  graduate  of  the  United 
States  Naval  Academy  at  Annapolis  and  a  former 
officer  in  the  Navy,  he  speaks  from  personal  experi- 
ence, refreshed  by  a  recent  cruise  on  the  battleship 
New  York  during  the  winter  maneuvers.  As  an 
electrical  engineer  and  as  a  citizen  Mr.  Sprague 
earnestly  advocates  vigorous  preparation  for  de- 
fense. 


were  one-tenth  as  large  it  would  fail  to  be  effective,  no 
matter  how  brave  the  individual  policeman.  Surely  any 
man  can  realize  that  law  and  order  are  upheld  because 
the  police  force  is  big  enough  to  respond  to  the  demands 
upon  it.  Until  we  can  do  away  with  locks  and  vaults 
in  the  world  we  cannot  do  away  with  our  Army  and 
Navy.  But  both  of  these  instruments  of  defense  are 
useless  unless  they  are  large  enough  to  be  effective  when 
they  are  called  upon ;  in  fact,  if  they  are  small  they  are 

an  element  of  danger 
rather  than  protection, 
because  they  give  a  false 
feeling  of  security. 


The  Duty  of  Engineers 

"It  is  the  duty  of  every 
engineer  in  the  country — 
and,  after  all,  engineers 
are  the  men  most  closely 
identified  with  the  indus- 
trial progress  of  the  coun- 
try, and  consequently 
most  responsible  for  its 
success — to  help  the  cause 
by  voicing  his  belief  in 
preparedness  and  point- 
ing out  the  dangers  of 
unpreparedness.  When  war  comes  it  is  the  business 
of  engineers  to  mobolize  the  resources.  For  every  man 
sent  to  the  front  there  must  be  engaged  in  caring  for 
his  comfort,  making  defense  plans  and  furnishing  am- 
munition from  two  to  three  workers  in  the  industrial 
world.  The  men  and  women  employed  on  the  great 
variety  of  articles  now  needed  in  war,  for  the  almost 
inconceivable  output  of  munition,  outnumber  the  men 
at  the  front  by  200  to  300  per  cent.  Without  their  toil 
and  sacrifice  the  fighting  men  would  be  useless. 
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"It  is  unfortunate  that  there  should  be  a  difference  in 
sentiment  between  the  East  and  the  West,  and  particu- 
larly those  on  or  near  the  coast  lines  and  those  in 
or  near  the  interior.  Perhaps  this  individual  feeling 
may  be  explained  in  the  same  way  as  a  man's  persona! 
concern  about  disasters  is  affected  by  his  remoteness 
from  them.  A  railroad  accident  which  we  might  wit- 
ness would  fill  us  with  horror,  but  a  disaster  1000  miles 
away  concerns  us  much  less.  The  man  in  the  West, 
especially  the  farmer,  is  a  long  way  from  the  coast,  and 
cannot  be  impressed  by  the  fact  that  his  life  and  prop- 
erty may  be  affected  by  bombardment.  He  cannot  pic- 
ture what  would  happen  if  an  unopposed  fleet  bombarded 
our  cities.  He  seems  to  be  content  to  take  the  high 
prices  the  war  brings  for  his  products  and  to  let  the 
rest  of  the  country  'go  hang.'  Yet  there  is  not  a  section 
of  the  country  which  would  fail  to  suffer  in  the  event 
of  a  successful  invasion  of  the  United  States. 

Modern   Battleship   a   Central   Station 

"Preparedness  means  a  great  deal  to  every  manufac- 
turer, electrical  or  otherwise.  It  is  of  most  serious  con- 
cern to  electrical  engineers.  The  equipment  of  ships  is 
now  so  largely  electrical  that  every  augmentation  of 
naval  forces,  no  matter  of  what  character  or  units — 
dreadnaughts,  battle  cruisers,  scouts,  torpedo-boat  de- 
stroyers, submarines,  etc. — requires  more  and  more 
electrical  equipment.  Electricity  is  used  on  board  ship 
for  a  variety  of  purposes,  and  to  an  extent  little  under- 
stood by  the  public.  The  modern  battleship  is  really  a 
great  central  station  in  which  more  might  be  dependent 
upon  the  equipment  than  in  almost  any  other  place  in 
the  world.  It  is  conceivable  that  success  or  failure 
might  be  absolutely  dependent  upon  the  electrical  en- 
gineer. 

"The  electrical  equipment  on  ships  is  necessarily  of 
more  or  le'ss  special  character.  It  is  often  subjected, 
even  when  used  for  ordinary  purposes,  to  conditions 
foreign  to  land  operation,  such  as  salt  water  spray  and 
air,  and  vibration,  and  shock  due  to  gunfire  and  the 
straining  always  found  on  ship.  At  the  same  time  the 
maintenance  of  absolute  integrity  of  the  apparatus  is 
essential.  The  preparedness  policy,  therefore,  means  to 
the  electrical  manufacturer  not  only  that  he  must  in- 
crease his  output  in  time  of  public  need,  but  that  he 
must  increase  the  reliability  of  his  products. 

"The  necessity  of  absolute  dependability  of  products 
in  the  day  of  public  danger  affects  the  electrical  manu- 
facturers of  almost  every  kind  of  apparatus— tele- 
phones, telegraph,  wireless,  dynamos,  lamps,  motors, 
electric  cooking  ranges,  electric  steering  gear,  gyro- 
compasses, etc.  I  should  say  that  generally  it  is  simply 
a  question  of  augmentation  of  output.  Of  course  the 
operations  in  the  Navy  have  nothing  to  do  with  the 
operations  on  land,  where  the  telephone,  telegraph  and 
wireless  and  the  use  of  electricity  for  other  purposes 
are  quite  apparent.  There  the  nation  would  be  likely 
to  use  what  exists  rather  than  to  undertake  complete 
new  construction  on  a  large  scale. 

The  Part  of  Manufacturers 

"If  the  necessity  arises,  many  electrical  manufac- 
turers are  in  a  position  to  do  an  enormous  amount  of 
work  in  the  output  of  munitions.  With  their  organiza- 
tions of  trained  mechanics,  their  tools,  capital  and  re- 
sources they  have  the  capacity,  should  the  nation  require 
their  aid,  for  an  output  of  almost  incalculable  value. 
This  is  indicated  by  the  fact  that  a  number  of  the  manu- 
facturers are  now  turning  out  ammunition,  while  one 
in  particular  is  producing  a  very  large  amount.  Their 
usefulness  to  the  country  in  this  respect  is  not  due  to 
the  fact  that  they  are  electrical  manufacturers,  but  to 
their  tremendous  purchasing  power,  their  widespread 


knowledge  of  how  and  where  materials  are  obtained, 
their  understanding  as  to  the  treatment  of  materials 
and  their  generally  full  equipment  of  information  and 
organization  in  the  ways  and  means  of  manufacturing. 

"If  a  crisis  should  arise  there  will  be  important  places 
where  central  station  men  can  serve.  All  of  these  men 
are  more  or  less  trained  along  mechanical  and  technical 
lines,  and  they  will  be  tremendously  useful  where  work 
to  be  done  can  be  coupled  with  their  knowledge. 

"Engineers  can  now  do  for  their  country  what  engi- 
neers have  never  before  made  a  business  of  doing :  they 
can  take  part  in  public  discussion,  not  leaving  the  direc- 
tion of  public  affairs,  as  in  the  past,  entirely  to  lawyers 
and  politicians.  The  average  member  of  Congress  is  a 
lawyer  out  of  any  other  job,  hoping  to  keep  his  place 
by  furthering  the  interests  of  his  constituents,  gen- 
erally tapping  the  pork  barrel  and  trading  his  influence 
with  another  member.  They,  through  the  newspapers, 
ha/c  bean  doing  all  the  talking.  It  is  up  to  the  engi- 
neers to  realize  that  the  newspapers  can  talk  for  them 
as  weil  as  for  the  politicians.  The  engineer  is  more 
honest  in  his  convictions,  more  exact  in  his  dealings, 
straighter   in   his   thinking   than   most   other   business 


THE  MODERN   BATTLESHIP  A   CENTRAL  STATION 

The  modern  battleship  is  a  great  central  station  in  which  more 
may  be  dependent  on  the  equipment  than  in  almost  any  other 
place  in  the  world.  Electricity  is  used  on  board  ship  for  a  variety 
of  purposes  little  understood  by  the  public.  It  is  conceivable  that 
success  or  failure  might  be  absolutely  dependent  on  the  electrical 
enginer.  The  battleship  New  York  pictured  above  has  a  displace- 
ment of  about  2S.000  tons,  and  propeller  power  totalling  28,000  hp. 
Its  main  battery  consists  of  ten  14-in.  guns  in  five  turrets,  and 
the  secondary  armament  comprises  twenty-two  5-in.  guns. 
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hi    training  makes  him  bo.    l>ut  for  yean  he  hi 
nol  taken  ;i  voice  in  public  affair       i  in-  waj   for  him  to 
have  a  voice  In  them  la  to  make  the  public  realize  thai 
he  has  brains.    To  ii"  this,  all  thai  la  necessarj  it  thai 
he  shall  talk  and  write  on  public  issues. 

i  iOVI  k\  mi  \  i     Ki  I  OON]  i  ION    OF    I  HI     ENGINE!  R 

'K\  creating  the  Naval  Consulting  Board,  and  then 
widening  its  sphere  of  usefulness  the  Presidenl  and  the 
Secretary  of  the  Navj  have  done  more  to  recognize  the 
engineer  than  has  been  done  by  the  government  in  the 

whole  period  of   its    1  III  years  of  existence.      What    IhmI\ 

of  engineers  ever  received   the  wide  approval  oi   the 

press  that    lias   been   given   to  that    board? 

"I  believe  thai  engineers  should  recognize  their  abili- 
ties and  do  everything  in  their  power  for  preparedness. 

They  should  take  as  much  advantage  as  possible  of  the 
summer  camps  all  over  the  United  States.  'Their  train- 
ing and  education  make  it  easy  for  them  to  learn  the 
essentials  of  command,  so  that  in  time  of  war  they  can 
take  not,  of  course,  the  places  of  those  long  trained  to 
tight,  but  the  duties  of  reserves.  They  can  make  their 
influence  felt  enormously  if  they  take  the  trouble  to 
do  it. 

"In  the  future  there  will  be  much  expansion  of  elec- 
trical operation  beyond  that  characterizing  the  ordinary 
industrial  life  of  the  nation.  For  instance,  some  of  the 
ships  of  the  Navy  are  more  perfectly  equipped  electric- 
ally than  others.  The  battleship  New  York,  on  which  I 
made  a  recent  cruise,  has,  I  judge,  about  250  motors  of 
various  sizes.  There  is  a  large  field  for  development  in 
electric  propulsion  of  ships.  The  equipment  for  this 
purpose  of  the  collier  Jupiter  and  of  the  California,  now 
under  construction,  was  a  long  step  ahead.  This  de- 
velopment is  due  more  to  the  individual  efforts  of  W.  L. 
R.  Emmet  than  to  anybody  else.  He  worked  ten  years 
to  convince  the  government  that  it  was  worth  a  trial 
entirely  at  his  company's  risk. 

"Some  idea  of  the  power  requirements  on  battle 
cruisers  of  the  Lion  and  the  Tiger  type  may  be  had 
from  the  statement  that  they  need  over  100,000  hp. 
Cruisers  making  35  or  40  knots  per  hour  would  require 
perhaps  175,000  hp.  Personally  I  think  that  we  would 
be  better  off  with  the  equivalent  investment  in  ships 
making  30  knots  per  hour,  because  the  strength  of  any- 
thing is  limited  by  its  weakest  point.  I  have  great 
hopes  of  electric  propulsion,  and  do  not  see  anything  to 
prevent  successful  operation  up  to  at  least  100,000  hp. ; 
I  do  not  mean  that  larger  units  are  not  possible,  but  I 
think  that  they  are  unnecessary. 

The  Mobilization  of  Industries 

"The  mozilization  of  industries,  for  which  all  the 
necessary  information  is  being  prepared  by  a  special 
committee  headed  by  Howard  E.  Coffin,  is  by  all  odds 
the  most  important  work  that  the  Naval  Consulting 
Board  is  now  doing.  Mr.  Coffin  is  setting  an  example 
to  engineers  which  reflects  the  highest  credit  on  him, 
and  ought  to  be  a  stimulus  to  every  one.  It  is  not  gen- 
erally known  that  the  Hudson  Motor  Car  Company  spent 
from  $1,500,000  to  $2,000,000  in  building  up  an  organi- 
zation around  the  name  of  Mr.  Coffin  as  the  designer  of 
its  product.  When  he  was  made  a  member  of-the  Naval 
Consulting  Board  he  put  an  absolute  stop  to  that  com- 
mercial propaganda  without  regard  to  whether  it  would 
interfere  with  the  profits  of  his  company.  He  is  now 
giving  practically  his  entire  time  to  the  work  of  the 
board,  and  is  effectively  aided  by  W.  S.  Gifford,  statis- 
tician of  the  American  Telephone  &  Telegraph  Com- 
pany, and  by  over  250  engineers  representing  the  five 
national  bodies  in  the  several  States. 

"Through  the  efforts  of  Mr.  Coffin  and  his  associates 


the  Army  and  Navy  heads  have  been  broughl  together, 

Rnd    all    are    achnc     now     in    hearts     cooperation        And 

despite  the  fad  thai  the  government  ha  nol  ubscribed 
a  dollar  to  the  necessarily  heavy  expense  of  the  work,  it 
will,  in  the  near  future,  be  In  possession  of  information 
as  to  our  Industrial  re  ource  which  it  could  not  have 
obtained  through  its  own  agencies  without  greal  delay 
;.nd  a  much  larger  expenditure. 

Preparedness  for  m  a  mi  a<  iturers 
"The  manufacturing  capacity  of  the   United  state 

exceeds  that  of  all  Kurope  put  together,  bu1  ordinarily 
it  is  largely  concerned  with  the  manufacture  "I  prod- 
ucts not  called  tor  in  war,  except  as  the  steel  and  copper 
industries  may  be  regarded  an  exception  to  this  gen- 
eral condition.  But  our  other  industries  are  not  in  a 
position  to  swing  immediately  into  the  manufacture  of 
munitions,  for  they  are  not  familiar  with  it.  So  one  of 
the  objects  of  the  committee  headed  by  Mr.  Coffin  is  to 
make  it  possible  for  the  government  to  place  in  thou- 
sands of  shops  all  over  the  United  States  orders  for 
supplies  sufficient  to  enable  these  shops  to  establish 
bases  for  the  manufacture  of  munitions  on  a  tremendous 
scale  if  that  should  be  necessary.  They  can  get  gages, 
men  and  tools  and  acquire  knowledge  of  where  mate- 
rials can  be  bought  and  how  they  should  be  treated.  In 
this  way  the  possible  manufacture  of  munitions,  in- 
stead of  being  confined  to  a  few  will  be  universal." 

The  deep  interest  which  Mr.  Sprague  feels  in  the  in- 
troduction of  electricity  into  the  Navy  is  undoubtedly 
due  in  part  to  his  early  efforts  in  1881  to  install  electric 
lighting  into  the  service.  Shortly  afterwards,  when  the 
knowledge  of  wiring  was  slight  and  the  materials  were 
of  the  crudest  kind,  he  installed  probably  the  first  elec- 
tric communicating  system  on  the  Lancaster  while  it 
was  on  the  way  to  Europe  in  1881.  After  completing 
his  duty  as  a  juror  at  the  Crystal  Palace  electrical  ex- 
hibition, at  which  practically  the  entire  electrical  ex- 
hibit was  confined  to  lighting,  he  successfully  urged  the 
introduction  of  electricity  into  the  service,  not  alone 
for  lighting,  but  for  many  related  purposes,  such  as 
signals,  night  illumination,  gun-training,  and  for  the 
use  of  divers  under  water. 


Investigation  of  Home  Rule  for  Illinois 
Utilities 

A  special  committee  appointed  by  the  Legislature  of 
the  State  of  Illinois  last  week  investigated  the  feeling 
for  and  against  home  rule  of  Chicago  utility  companies. 
In  its  investigation  the  committee  held  hearings  at 
East  St.  Louis,  Danville,  Peoria  and  Ottawa,  at  which 
the  views  of  local  citizens  on  this  question  were  given. 

In  summing  up  the  sentiment  of  the  hearings,  Medill 
McCormick  of  Chicago  said:  "Our  committee  will 
draft  several  amendments  to  the  present  utilities  law, 
and  I  am  hopeful  that  one  of  them  will  give  a  large 
degree  of  self-government  to  Chicago. 

"There  has  been  no  evidence  of  any  desire  for  the 
abolition  of  the  State  commission,  or  for  a  return  to 
home  rule  in  communities  which  we  have  visited.  This 
is  shown  by  testimony  of  persons  appearing  before  the 
commission  and  by  the  absence  of  persons  from  any 
distance  outside  the  cities  in  which  we  held  hearings. 
They  would  doubtless  have  come  before  us  had  they 
been  dissatisfied. 

"There  is  complaint  that  the  commission  is  slow  and 
there  is  a  demand  for  occasional  hearings  in  certain 
other  cities  than  Springfield  and  Chicago.  The  opposi- 
tion to  local  control  for  Chicago  utilities  was  voiced 
chiefly  by  attorneys  for  public  utility  corporations." 
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60NCRETE    SETTLING    AND    COAGULATING   BASINS    NEAR    CAMERON     (TEX.)-       STEAM    STATION    SHOWN    AT    LEFT 


Growth  of  a  Combination  Utility  in  a  Small  City 

Developments  in  Growth  of  Texas  Property  Furnishing  Electric  Service,  Water  and  Ice  to 
City  of  5000  People,  Showing  Role  Played  by  Efficient  Operation  and  Management 


By  Dr.  Arthur  Curtis  Scott 

Consulting  Engineer,  Dallas,   Tex. 


TWENTY  years  ago  seven  men  organized  a  public 
utility  company  in  the  town  of  Cameron,  Tex., 
known  as  the  Cameron  Water,  Power  &  Light 
Company,  having  at  the  time  an  authorized  capital 
stock  of  $50,000,  with  $17,500  paid  in.  Cameron  is  the 
county  seat  of  Milam  County  in  central  Texas,  and  in 
1895  had  a  population  of  about  2500.  The  Brazos  River 
forms  the  eastern  boundary  of  the  county,  and  the  Little 
River  traverses  the  center  from  west  to  east,  and  passes 
within  about  1  mile  of  the  center  of  the  town  of  Cam- 
eron. 

Originally  the  power  plant  of  this  utility  for  pump- 
ing water  was  located  on  the  bank  of  the  Little  River, 
and  operated  by  steam.  In  1900  the  light  plant  of  a 
gin  and  compress  company  was  purchased  and  its  equip- 
ment moved  to  the  pumping  station,  the  combination 
being  operated  at  that  site  until  1904.  Owing  to  a  num- 
ber of  serious  river  overflows  during  that  period  of 
operation,  and  the  difficulty  of  getting  fuel  to  the  plant, 
which  was  a  mile  from  the  railroad,  it  was  decided  to 
move  the  light  plant  into  the  town  and  operate  it  in 
conjunction  with  a  35-ton  ice  and  refrigerating  plant 
of  the  Cameron  Ice  &  Cold  Storage  Company,  which 
company  was  under  the  same  management  as  the  Cam- 
eron Water,  Power  &  Light  Company.  About  three 
years  later  the  writer  made  a  report  on  the  property 
for  the  owners,  and  considered  the  equipment  of  the 
Water,  Power  &  Light  Company  to  be  unsuited  to  pro- 
duce adequate  financial  returns  upon  the  investment. 

Lignite  fuel  was  being  hauled  a  mile  over  a  road  that 
was  frequently  in  almost  impassable  condition,  due  to 
water  in  the  bottom  lands  near  the  pump  station.  This 
fuel  was  used  under  steam  boilers  to  operate  recipro- 
cating pumps  in  a  pit  25  ft.  deep  for  delivering  water 
from  the  river  into  the  standpipe  in  the  town  against 
a  total  head  of  247  ft.  The  8-in.  main  leading  to  the 
standpipe  v/as  laid  near  the  surface,  and  overflows  from 
the  river,  and  the  erratic  action  of  the  reciprocating 
pumps  combined  to  cause  leaks  and  the  necessity  for 
frequent  repairs,  the  pumps  being  chiefly  responsible 
for  the  trouble.     The  light  plant  at  that  time  contained 


a  simple  Chuse  engine,  with  a  patched  cylinder  head, 
belt  connected  to  a  60-kw.,  single-phase,  133-cycle,  2200- 
volt  alternator.  Under  such  adverse  conditions  of  oper- 
ation the  water  plant  was  losing  money,  and  the  light 
plant  had  trouble  to  carry  its  own  burdens. 

The  writer  reported  his  findings  frankly,  and  in- 
cluded a  criticism  of  the  operating  engineer  as  to  his 
care  and  handling  of  the  equipment.  Changes  and  im- 
provements in  equipment  were  suggested  such  as  to 
hold  expenditures  for  same  to  a  minimum.  The  owners 
finally  decided  to  adopt  certain  of  the  changes,  and  a  100- 
kw.,  three-phase,  60-cycle,  2200-volt  generator  was  pur- 
chased, with  a  small  marble  switchboard  to  replace  an 
old  wooden  board  previously  used.  With  two  exceptions 
the  transformers  all  over  the  town  were  used  on  the  cir- 
cuit from  the  new  machine,  and  the  circuits  were  so 
arranged  for  a  balance  of  phases  that  only  one  day 
was  required  to  replace  the  old  alternator  with  the  new 
one,  connect  up  the  switchboard  and  change  the  outside 
lines  for  service.  The  133-cycle  lighting  circuit  in  the 
town  was  cut  off  at  3  a.  m.,  and  the  60-cycle  current 
thrown  on  at  7  p.  m.  of  the  same  day,  and  continued 
thenceforward  without  interruption. 

A  transmission  line  was  built  to  the  pumping  station, 
and  a  three-phase,  2200-volt,  motor-driven,  5-in.  three- 
stage  centrifugal  pump  was  installed,  the  control  being 
located  in  the  power  plant  uptown.  This  pump  was 
operated  very  satisfactorily  for  over  a  year,  and  then 
another  similar  pump  was  installed  for  reserve  service, 
the  old  reciprocating  pumps  and  steam  boilers  being 
removed  from  the  river  plant  and  discarded.  The  pump 
pit  was  waterproofed  and  increased  in  height  to  prevent 
overflows  of  the  river  from  submerging  the  motors, 
and  subsequently  a  concrete  pump  house  was  built  to 
replace  the  old  frame  structure  over  the  pump  pit.  In 
1913,  however,  the  river  overflowed  to  such  an  extent  as 
to  fill  the  pump  pit  and  reach  a  height  of  several  feet 
above  the  top  of  it,  both  inside  and  outside  the  house. 

The  town  was  not  deprived  of  water  entirely,  how- 
ever, at  this  time,  as  settling  basins  had  been  built  up- 
town,  and  the  supply  there  was  sufficient  for  several 
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days  rhe  pump  motors  won  dried  out  Immediately 
after  the  Hood  had  receded,  and  the  pumpi  placed  In 
operation  before  the  basin  supply  had  become  exhau  ited. 
These  basins  serve  i  twofold  purpose  In  permitting  the 
treatment  and  clarification  of  the  water,  and  In  pro 
\idmv  a  reserve  emergency  lupplj  for  several  daj 
Independently  «>t'  the  standpipe  capacity,  winch  is 
17.-.. ooo  gal. 

Sr\  i  m\    Bqi  ii'mi  n  i 

Alter  the  installation  of  the  100-kw.  umt  heretofore 
referred  to,  it  became  necessarj  in  the  interests  of 
economy  of  operation  to  place  a  jackshaft,  to  be  driven 
by  the  ice  machine  engine,  in  the  plant  for  operating 
the  generator  on  light  loads,  instead  of  using  the  waste 
t'ul  Chuse  engine  at  all  times.  Later,  in  L911,  business 
had  increased  to  such  an  extent  as  to  require  a  large 

unit,    and   a   direct-connected,   200-kw.,    tour-valve,    tan- 

dem-compound,   engine-driven   unit   was   installed.     A 

new  BWitchboard  was  purchased  at  the  same  time  and 
installed.  In  the  meantime,  a  series  tungsten  system 
of  street  lighting  had  been  installed,  and  the  original 
number  of  lights  placed  increased  over  50  per  cent,  thus 
necessitating  the  installation  of  a  larger  transformer 
at  the  station  for  that  service.  To  make  room  for  the 
new  unit  and  the  switchboard,  the  old  Chuse  engine 
was  removed,  and  the  100-kw.  generator  moved  into 
another  position  and  driven  by  the  ice  engine  for  light 
loads  at  all  time  thereafter.  Following  this  installation 
of  improved  equipment  came  the  installation  of  more 
boiler  capacity,  the  construction  of  reinforced  concrete 
steam  and  ammonia  condenser  towers,  and  the  placing 
of  motor-driven  centrifugal  pumps  for  circulating  the 
cooling  water  over  the  condenser,  and  water  cooling 
towers. 

It  was  presumed  by  the  owners  that  the  200-kw.  unit 
when  installed  would  furnish  all  current  that  would  be 
required  for  a  long  time  to  come,  as  its  capacity  was 
about  40  per  cent  in  excess  of  the  peak  load  on  the 
station,  but  within  three  years  it  was  running  an  ap- 
preciable part  of  the  time  at  from  10  per  cent  to  25 
per  cent  overload,  and  it  obviously  became  necessary 
to  consider  additional  equipment.  The  writer  suggested 
for  consideration  an  oil  engine  installation,  and  was 
asked  to  present  comparative  figures  pertaining  to  fixed 
costs  and  operating  expense  of  oil  engine,  compound- 
condensing  engine,  and  steam  turbine-driven  units. 
After  an  inspection  of  the  factories  of  Diesel-type  en- 
gine builders  in  various  parts  of  the  country,  it  was 
finally  decided  to  install  the  Allis-Chalmers  500-hp., 
crude-oil  engine,  direct-connected  unit  shown  in  Fig.  3. 
This  machine  is  a  duplex  twin  engine,  and  for  this  sec- 
tion presents  an  economical  unit  possessing  the  advan- 


tage of  permitting   operation   with   two  cylinders   for 
light  loads. 

The  foregoing  discussion  refers  briefly  to  difficulties 
encountered  by  a  utilitj  In  such  piecemeal  changes  ami 
huw  good  management  lias  mel  and  overcome  them.    It 

is  given  chieflj    to  illustrate  OUS  important    tact,  nanieh 

thai  the  rehabilitation  of  an  unfortunate  and  possibly 

Unprofitable    small    Utility     and    the    placing    of    same    in 
the    rank    with    the    successful,    viewed    from    the    stand 
point    of   financial   returns   upon   the   value  of  the  prop- 
erty, does  not  necessarily   require  the  expenditure  of  a 
relatively  large  amount  of  money  at  the  out  et. 

skrvice  Now  Furnished 

In  this  town  the  electric  lines  have  been  extended  and 
miles  of  new  water  mains  laid;  meters  have  been  in- 
stalled to  conserve  the  former  great  waste  of  water, 
etc.,  otherwise  additional  plant  equipment  would  not 
have  been  required  within  this  relatively  short  period. 
Moreover,  the  town  of  Cameron  has  never  had  a  "boom" 
in  any  way.  It  has  had  a  reasonably  normal,  healthy 
growth  and,  therefore,  the  public  utility  located  there 
can  scarcely  be  said  to  owe  its  success  and  good  stand- 
ing with  the  people  to  any  other  influence  than  that  of 
its  own  managerial  efforts. 

At  the  present  time  the  population  of  Cameron  is 
about  5000,  and  the  utility  furnishes  the  public  with 
the  conveniences  and  benefits  of  good  water,  adequate 
fire  protection,  lighted  streets,  all-day  service  of  elec- 
tric light  and  power,  electric  signs,  picture  shows,  and 
electric  fans,  irons,  and  other  utensils. 

The  consumers  of  electricity  in  this  town  at  present 
number  425,  and  the  consumers  of  water  number  600, 
which  is  quite  equal  to  what  might  be  expected  in  towns 
of  this  size. 

The  people  of  this  town  have  assisted  in  the  develop- 
ment of  this  utility,  and  indirectly  in  the  advancement 
of  their  own  interests.  Moreover,  their  interest  in  and 
appreciation  of  home  enterprise  was  clearly  demon- 
strated on  one  occasion  when  they  stood  by  the  utility 
in  the  face  of  a  relatively  powerful  competitor. 

As  already  mentioned,  the  Cameron  utility,  from  its 
combination  plant,  furnishes  electric  power,  water,  ice 
and  cold  storage  in  the  community.  The  ice-making 
equipment  should  have  full  credit  for  its  part  in  the 
success  of  the  combination,  as  a  considerable  amount  of 
ice  is  shipped  to  other  towns  in  the  vicinity,  and  it  also 
fufnishes  refrigeration  for  cold  storage  purposes. 
Moreover,  the  fact  is  strongly  emphasized  that  for  the 
smaller  towns  especially,  a  utility  operating  such  a  com- 
bination as  referred  to  should  meet  with  financial  suc- 
cess quite  beyond  that  which  may  be  expected  of  a 
utility  that  supplies  but  one  type  of  public  service. 
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FIG.  2 — FOUR-VALVE  TANDEM-COMPOUND  STEAM  ENGINE  DRIV- 
ING A  200-KW.  UNIT  WHICH  WAS  INSTALLED  IN  THE  CAM- 
ERON  STATION   IN    1911 


FIG.  3 — CAMERON  (TEX.)  STATION,  SHOWING  500-HP.  DUPLEX 
CRUDE  OIL  ENGINE  DRIVING  MAIN  GENERATOR;  ICE  MACHINE 
APPEARS  IN  THE  REAR 
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Electricity  and  Electric  Refrigeration  in  a  Modern  Public  Market 


MAIN   SWITCHBOARD,  BRINE  AND  WATER  PUMPS 


HOISTING  A  50-LB.  CAKE  OF  ICE  FROM  THE  FREEZING  TANK 


In  the  new  Ninety-fifth  Street 
Market  on  Broadway ,  New  York 
City,  electricity,  aside  from 
many  interesting  lighting  appli- 
cations, performs  manifold  serv- 
ices of  refrigeration,  cold  stor- 
age, ice-making,  ventilation,  wa- 
ter pumping,  and  even  the  de- 
livery of  customers'  orders  by 
elevators  to  the  wagon  level  be- 
low the  main  market  room.  Two 
16-ton  refrigerating  machines, 
each  driven  by  a  30-hp.  alter- 
nating-current motor,  furnish  re- 
frigeration for  the  5-ton  ice- 
freezing  tank,  the  ice  storage 
rooms,  the  meat  storage  cham- 
ber (temperature  35  deg.  Fahr.), 
the  freezing  room  (temperature 
15  deg.  Fahr.)  and  the  conces- 
sionaires' twenty-two  separate 
cold  boxes  and  130  lineal  feet  of 
chilled  showcases.  A  5-hp.  mo- 
tor-driven pump  circulates  the 
cooling  water  in  the  roof-top 
condenser  system,  and  a  0.5-hp. 
motor-driven  blower  fan  pro- 
vides for  freeing  the  compressor 
room  of  any  possible  ammonia 
fumes.  E.  N.  Friedmann  was 
engineer  for  the  installation,  and 
electric  service  is  supplied  by 
the  United  Electric  Light  <&. 
Power  Company. 


AMMONIA    COMPRESSORS   DRIVEN    BY    30-HP.    MOTORS    WITH  AUTOMATIC  CONTROL 


MAIN   FLOOR  OF  THE  NINETY-FIFTH    STREET    MARKET,   SHOWING    CONCESSIONAIRES'    COLD    BOXES    AND    REFRIGERATED    SHOW    CASES 
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Pulling  Together  for  More  Business 

How  tlu   Electrical  Interest*  of  Cincinnati     Central  Station,  Jobbers,  Contractors  and  Dealers 
Have  Harmonized  Their  Individual  Interests  to  Meet  the  Buying 
Public  on  Common  Ground 


TO  make  cooperation  grO*  where  disunion  thrived 
lias  been  the  task  of  a  committee  of  electrical 
men  in  Cincinnati.  This  city  had  the  reputation 
three  yeara  ago  of  being  under-developed  electrically 
and  of  being  also  the  center  of  ■  deep  rooted  antagonism 
between  the  local  dealers  and  contractors  and  the  cen 

tral  station  Company.      In  fact,  the  situation  was  BO  dis- 

couraging  thai  it  was  a  matter  of  wide  comment. 

The  oew  management  of  the  Union  Gaa  A  Electric 
Company  found  that  one  of  its  tasks  was  to  overcome,  if 
possible,  a  long  heritage  of  Ill-feeling  against  the  cen- 
tral station  company  on  the  part  of  the  dealers  and  con- 
tractors and  also  of  the  feeling  in  the  utility  organiza- 
tion that  the  dealers  and  contractors  had  failed  to  do 
their  part  to  build  up  business. 

Not  only  was  there  a  complete  lack  of  co-operation  in 
the  early  part  of  1915,  but  the  bitterness  and  criticism 
of  the  dealers  and  contractors  was  expressed  in  many 
ways.  Leading  dealers  and  contractors  did  not  know 
the  principal  officials  of  the  Union  Gas  &  Electric  Com- 
pany. Trade  and  other  matters  of  common  interest 
were  never  considered  in  conference.  Although  a  rate 
controversy  affecting  the  central  station  company  was 
pending,  the  electrical  men  of  the  city  were  not  acting 
together  in  the  interest  of  all. 

The  responsible  officials  of  the  large  company  felt 
that  they  carried  the  responsibility  of  developing  the 
city  electrically,  and  that  they  were  receiving  nothing 
but  hostility  from  the  dealers  and  contractors  who  were 
bound  to  benefit  from  all  progress.  The  dealers  and 
contractors  maintained  that  the  central  station  com- 
pany had  made  it  impossible  for  them  to  do  business  at 
a  profit,  had  opened  an  electric  shop  to  take  away  their 
business  and  had  tried,  in  effect,  to  drive  them  out. 

Through  the  electric  shop  the  central  station  had  in- 
augurated cut-price  sales  and  bargain  days  which  came 
as  unpleasant  surprises  for  the  unprepared  dealers  and 
contractors.  A  number  of  these  sales  had  taken  place, 
and  each  one  increased  the  feeling  of  ill-will  left  by  its 
predecessors.  The  climax,  so  far  as  the  dealers  and 
contractors  were  concerned,  developed  last  summer 
with  a  cut-price  sale  of  fans.  This  the  central  station 
company  declared  was  necessary  in  order  that  an  over- 
stock of  fans,  partly  of  obsolete  patterns,  might  be  sold. 
But  it  increased  the  antagonism  that  had  been  created. 

The  Committee  in  Charge 

Into  this  situation  there  came  the  Electrical  Pros- 
perity Week  movement.  A  committee  composed  of  local 
Cincinnati  men  was  appointed  by  the  Society  for  Elec- 
trical Development. 

The  members  of  this  committee  are  as  follows:  James 
A.  Brett,  Westinghouse  Electric  &  Manufacturing  Com- 
pany; C.  M.  Crofoot,  Crouse-Hinds  Company;  Walter 
Draper,  vice-president,  Cincinnati  Traction  Company; 
H.  S.  Gilhams,  Jr.,  Westinghouse  Electric  -&  Manufac- 
turing Company;  W.  J.  Hanley,  manager,  General  Elec- 
tric Company ;  W.  W.  Freeman,  chairman ;  L.  T.  Milnor, 
vice-chairman  and  treasurer  of  committee,  Western 
Electric  Company;  H.  J.  Hoover,  commercial  manager, 
Union  Gas  &  Electric  Company;  C.  E.  Ogden,  Walker 
Vehicle  Company;  W.  G.  Reuter,  Reuter  Electric  Com- 
pany; Thomas  J.  Ryan,  General  Electric  Company; 
T.  F.  Wickham,  secretary  and  treasurer,  Union  Gas  & 


Electric  Company;  ll.  Serkowich,  secretary  of  commit- 
tee. Chamber  of  Commerce;  w.  k.  Shockley,  manai 

■lames  ('  ilol.art,  Triumph  Electric  Company.  But  for 
some  time  no  effort  was  made  to  secure  any  action  look- 
ing to  a  celebration  of  the  Electrical  Week.  When 
action  did  begin  it  was  started  from  several  directions. 
One  of  the  most  Important  of  these  was  the  activity  of 
the  Chamber  of  Commerce  of  Cincinnati.  This  is  an 
organization  of  unusual  enterprise  and  public  spirit.  It 
was  led  to  try  to  promote  good  feeling  among  the  dif- 
ferent elements  of  the  industry  by  its  desire  to  obtain 
better  lighting.  As  a  matter  of  civic  importance  it  is 
working  to  interest  the  city  in  a  proposition  to  introduce 
more  ornamental  lighting  standards  into  the  central 
business  district. 

Some  of  the  jobbers  and  dealers  and  contractors,  who 
learned  what  other  cities  were  making  in  the  way  of 
plans  for  Electrical  Week,  began  to  ask  what  Cincin- 
nati could  accomplish.  W.  W.  Freeman,  president  of 
the  Union  Gas  &  Electric  Company,  who  had  been 
appointed  chairman  of  the  committee,  asked  the  mem- 
bers to  meet  at  lunch  with  other  local  dealers  and  con- 
tractors. At  that  meeting  he  said  that  he  wanted  to 
co-operate  with  the  dealers  and  contractors,  and  that 
thorough  co-operation  would  be  needed  to  make  the 
movement  a  success.  Then  he  withdrew  and  the  deal- 
ers and  contractors  discussed  the  conditions  among 
themselves.  Could  they  expect  the  central  station  to 
give  a  co-operation  which  would  benefit  all?  Would  the 
dealers  and  contractors  see  any  results  from  co-opera- 
tion? Could  they  meet  the  central  station  in  co-oper- 
ative plans  for  a  celebration  and  be  confident  of  any 
returns  that  would  help  their  business? 

Decision  to  Co-operate 

Fortunately  the  dealers  and  contractors,  after  their 
discussion,  were  responsive  to  the  policies  expressed  by 
Mr.  Freeman.  And  having  decided  to  co-operate  they 
did  so  unreservedly.  The  Cincinnati  electric  show,  held 
during  the  week  of  the  celebration,  was  the  greatest 
electrical  display  and  advertisement  in  the  history  of 
the  city.  Although  the  decision  to  have  the  show  was 
made  only  five  weeks  before  the  date  fixed  for  Electrical 
Prosperity  Week,  the  results  went  far  beyond  all  ex- 
pectations. All  of  the  different  electrical  interests  com- 
bined their  efforts  to  make  it  a  success. 

Some  of  the  incidents  in  connection  with  the  plans 
for  the  electrical  show  are  interesting.  The  original 
committee  was  composed  of  only  five  members,  and  in 
view  of  the  enlargement  of  the  celebration  plans  and 
the  increasing  amount  of  interest  which  developed  rap- 
idly among  the  electrical  men  in  the  city  it  was  decided 
to  appoint  ten  additional  members.  The  first  plan  was 
to  spend  $6,000  on  the  show,  of  which  the  central  station 
company  agreed  to  furnish  one-half.  This  was  found 
later  to  be  insufficient,  and  then  a  corporation  was 
formed  to  conduct  the  enterprise  with  a  capital  of 
$10,000.  Three  weeks  before  the  celebration  date  a 
manager  was  employed.  He  had  been  the  manager  of  a 
successful  automobile  show,  but  was  inclined  to  be  in- 
credulous at  the  statements  of  the  electrical  men  that 
they  proposed  to  do  better  than  the  automobile  show. 
The  members  of  the  committee  started  to  have  dinner 
together  each   day,  but  found  that  their  time  disap- 
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peared  in  the  process,  and  so  they  substituted  instead 
daily  meetings.  In  selling  the  exhibit  space  Mr.  Free- 
man and  leading  representatives  of  the  manufacturers 
and  jobbers  worked  hard.  They  used  automobiles  and 
put  in  five  or  six  hours  a  day.  "We  pulled  every  string 
and  got  wonderful  co-operation,"  said  one  of  the  com- 
mittee members.  The  result  is  seen  in  the  statement 
that  the  show  company  finally  spent  $25,000,  and  had  a 
net  profit  of  $4,600.  For  a  city  of  slow  electrical  de- 
velopment this  is  remarkable. 

The  point  about  the  situation  which  is  of  the  greatest 
importance  for  the  future  is,  of  course,  the  fact  that  it 
was  an  object  lesson  in  co-operation,  the  most  striking 
one  that  could  be  presented.  The  central  station  company, 
as  was  necessary,  took  the  leading  part.  Local  repre- 
sentatives of  manufacturers  and  the  jobbers  followed. 
But  the  dealers  and  contractors  were,  at  first,  frankly 
skeptical.  They  felt  hurt,  and  were  sure  that  their 
business  had  been  damaged  by  the  operations  of  the 
central  station  company  in  the  earlier  years.  Their 
doubts  extended  not  only  i;o  the  relations  with  the 
central  station  company,  but  also  to  their  relations  with 
each  other.  Unaccustomed,  as  they  were,  to  working 
with  the  central  station  company,  they  were  equally  un- 
accustomed to  working  with  each  other. 

A  Dealers'  Organization 

But  when  these  men  saw  the  undoubted  results  of  co- 
operation in  the  Electrical  Prosperity  Week  movement 
they  concluded  that  their  future  course  should  be  dif- 
ferent. And  one  of  the  results  of  the  show  was  a 
dealers'  organization  with  nine  members  enrolled  at 
the  beginning. 

There  are  other  tangible  results.  The  show  company 
remains  in  existence.  Every  exhibitor  at  the  1915  show 
received  for  each  $100  space  ten  shares  of  $10  par  value, 
and  a  cash  rebate  of  $22.50.  The  company  still  has  in 
the  treasury  over  $2,000,  after  having  contributed  a 
Christmas  tree  for  the  Cincinnati  community  celebra- 
tion. And  even  as  early  as  the  present  time  general 
plans  for  features  for  another  electrical  show  are  being 
considered  tentatively  by  individual  members  of  the 
committee.  It  is  figured  that  Cincinnati  will  have 
enough  electrical  enthusiasm  for  at  least  one  more  large 
show. 

Another  result  is  the  continuation  of  the  committee. 
Already  it  has  been  called  together  to  consider  several 
matters  which  are  of  common  interest  to  the  various 
branches  of  the  industry.  It  was  reconstituted  as  the 
committee  to  handle  the  house-wiring  campaign  and  did 
excellent  work  in  that  direction. 

Co-operative  Advertising 

One  of  the  principal  places  to  look  for  real  evidences 
of  a  new  spirit  of  co-operation  is,  of  course,  in  the  ex- 
isting relations  between  the  electric  shop  of  the  central 
station  company  and  the  dealers  and  contractors.  Here 
there  are  undoubted  signs  of  a  new  common  purpose. 
One  of  the  most  interesting  of  these  is  co-operative 
special  sales.  In  such  cases  the  electric  shop  acts  as 
the  purchasing  agent  for  the  dealers  and  contractors 
who  are  working  with  it.  By  uniting  the  orders  the 
benefit  of  a  quantity  price  is  obtained,  and  since  costs 
of  purchase  are  the  same  the  price  can  be  the  same  for 
each  dealer  and  contractor  and  for  the  electric  shop. 
The  method  of  advertising  these  sales  is  co-operative. 
Names  of  the  participating  dealers  and  contractors  ap- 
pear in  equal  prominence  with  that  of  the  electric  shop. 
The  readers  of  the  advertisement  and  the  buyer  know 
that  the  same  qualities  and  terms  can  be  obtained  from 
any  of  the  joint  advertisers.  This  plan  has  been  con- 
ducted successfully  with  toasters  and  electric  heaters 
for  automobiles,  although  the  toasters  proved  to  be  the 


more  popular.  The  electric  shop  also  continues  to  give 
special  sales  at  cut  prices,  but  it  does  not  do  so  with- 
out the  knowledge  of  the  dealers  and  contractors,  so 
that  if  they  want  to  offer  similar  advantages  they  can 
do  so.  In  other  words,  the  effort  is  to  co-operate  in 
special  public  offerings  if  the  dealers  and  contractors  so 
desire. 

Wiring  Old  Houses 

In  another  way — the  wiring  of  old  houses — the  cen- 
tral station  company  is  working  with  some  of  the  deal- 
ers and  contractors.  The  company  has  been  conducting 
a  campaign  for  the  wiring  of  old  houses,  and  the  re- 
sults have  been  substantial.  The  rapid  advance  in  the 
cost  of  copper  and  increases  in  the  costs  of  other  ma- 
terials made  the  first  wiring  rates  so  unprofitable  to 
dealers  and  contractors  that  the  central  station  company 
revised  them.  Even  now,  it  is  asserted  by  some  of  the 
dealers  and  contractors,  the  wiring  of  old  houses  can- 
not be  done  profitably  at  the  prices  fixed  by  the  central 
station  company.  In  quarters  where  this  feeling  exists 
the  belief  still  prevails  that  the  company  is  not  co- 
operating as  fully  as  possible  in  the  interest  of  the  deal- 
ers and  contractors. 

In  general,  the  opinion  was  expressed  in  Cincinnati 
that  a  far  higher  degree  of  co-operation  has  been  de- 
veloped than  ever  before  existed  in  the  city.  Certainly 
a  great  change  in  the  basis  of  the  relations  is  reported 
by  various  prominent  dealers  and  contractors.  Those 
who  like  the  new  administration  and  do  not  hesitate 
to  express  their  warm  approval  of  its  policies  call  at- 
tention to  the  advertising,  the  friendship  which  now  ex- 
ists with  the  officials  of  the  company  and  the  growing 
interest  of  residents  of  the  city  in  the  use  of  electricity. 
They  feel  that  these  influences  will  react  in  turn  on 
their  own  business. 

One  of  the  interesting  developments  in  connection 
with  the  work  of  co-operation  is  the  permanent  interest 
of  the  Chamber  of  Commerce.  This  organization 
showed  its  interest  at  the  outset  by  providing  office 
facilities  for  the  preparatory  work  in  connection  with 
the  show  and  by  attending  to  the  necessary  correspond- 
ence, etc.  H.  Serkowich,  who  is  the  head  of  one  of  its 
departments,  acted  as  the  secretary  of  the  committee. 
The  assistance  of  the  Chamber  of  Commerce  was  given 
freely  on  the  ground  that  it  would  promote  a  better 
trade  feeling  in  the  electrical  industry,  and  that  there 
would  be  an  ultimate  reaction  on  the  plan  for  a  finer 
ornamental  lighting  system  in  the  city. 

Overcrowding  Under-Development,  Says 
Mr.  Freeman 

Mr.  Freeman,  when  asked  to  discuss  the  situation, 
said: 

"We  have  tried  to  develop  in  the  different  branches 
of  the  industry  a  genuine  desire  for  team  work.  In 
team  work  the  pulling  power  of  each  one  has  to  be 
exerted  if  the  full  power  of  the  combination  is  to  be  se- 
cured. If  one  in  the  team  does  not  do  his  part  his  share 
of  the  load  is  borne  by  another.  What  we  want  to  feel 
is  that  all  interests  are  pulling  together  in  the  same 
direction  for  the  same  aim.  Only  this  policy  will  yield 
the  results  that  we  need. 

"Just  because  Cincinnati  has  been  under-developed 
electrically  in  the  past  it  is  necessary  to  make  extra  ef- 
forts to  promote  the  interest  of  the  people  in  our  prod- 
ucts. Financial  benefits  will  follow  such  efforts,  and 
they  will  be  realized  in  part  by  every  electrical  interest 
in  the  city.  The  problem  is  to  enlarge  the  circle  of  co- 
operation so  that  it  shall  include  all  of  the  electrical 
interests.  For  we  have  done  so  much  that  we  want  to 
do  still  more  and  have  a  unanimous  sentiment  for  co- 
operation in  Cincinnati." 
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Reforms  in  Practice  of  Commission  Regulation 

Dr.    Alexander    C.    Humphreys,    President     of    Stevens    Institute,    Points   Out   That   Company 
Initiative  Should   Not   Be  Destroyed,   Nor  Should  Commissions  Exercise 
All   Three  Functions  of  Government 


ihr  necessity  of  main  reforms  in  the  practice  of 
commission  regulation  was  emphasised  by  Presidenl 
Alexander  C.  Humphreys  of  Stevens  institute  of  Tech 
oology  at  a  joint  meeting  of  the  Boston  Society  of  Civil 
Engineers,  the  Boston  branch  of  the  A.  I.  K.  v..  and 
other  engineers  In  Boston,  Mass.,  April  21,    Speaking 

Prom   the  standpoint    of  one  who  has   tilled   the  chair  of 

expert  witness  in  a  large  number  of  commission  cases, 
Dr.  Humphreys  declared  that  public  utilities  are  suffer- 
ing in  many  States  from  over-regulation,  and  he  se- 
verely criticised  the  methods  of  procedure  in  a  number 
of  instances  where  in  his  opinion  a 
fair  presentation  of  the  case  was  not 
conducted  by  the  investigating  tri- 
bunal. 

Dr.  Humphreys  pointed  out  that 
while,  on  the  one  hand,  quasi-public 
corporations  should  be  required  to 
submit  to  regulation  under  govern- 
mental authority,  on  the  other  hand 
this  regulation  should  not  be  so  over- 
developed as  to  deprive  the  officers 
of  these  corporations  of  the  oppor- 
tunities to  employ  completely  their 
initiative  in  the  interests  of  both  the 
investors  and  the  public  served.  To 
obtain  the  best  results  for  all  con- 
cerned, co-operation  between  the 
various  interests  is  a  prime  neces- 
sity. It  is  not  improbable  that 
the  country  has  suffered  as  much 
from  the  ill-directed  zeal  of  honest 
but  self-sufficient  enthusiasts  as  from  the  cunningly 
directed  activities  of  the  reformers  for  personal  profit. 
The  speaker  emphasized  the  tendency  toward  excessive 
legislation  in  recent  years  and  condemned  the  practice 
of  many  chairmen  of  legislative  committees  in  prevent- 
ing the  development  of  a  complete  record  during  their 
inquiries  of  witnesses.  Vigorous  criticism  of  the  biased 
"investigations"  of  the  Federal  Industrial  Commission 
was  advanced. 

Limiting  Conditions  to  Regulation 

The  speaker  held  that  there  are  two  fundamental  con- 
ditions that  should  limit  public  utility  regulation :  First, 
the  initiative  of  the  public  service  corporations  should 
not  be  destroyed,  and,  second,  the  commissions  should  not 
be  allowed  to  exercise  all  three  functions  of  govern- 
ment— legislative,  executive  and  judicial.  Under  com- 
mission control,  over-regulation  and  unnecessary  inter- 
ference with  individual  enterprise  have  been  gaining 
headway  year  by  year.  The  regulation  of  business  in 
many  cases  has  developed,  or,  more  correctly,  degener- 
ated into  persecution,  and  this  applies  to  business  other 
than  that  of  public  utilities.  The  tendency  of  both 
federal  and  States  commissions  is  to  get -deeper  and 
deeper  into  the  details  of  management,  to  become  more 
and  more  active  in  legislation  and  the  framing  of  major 
and  even  minor  rules,  and  to  be  more  and  more  keen  to 
sit  as  judges  in  trials  of  public  service  corporations.  The 
commissions  more  and  more  concern  themselves  with 
and  exercise  their  authority  with  respect  to  the  details 
of  design,  construction,  production,  management,  ad- 
ministration and  financial  policy.     Thus  they  exercise 


the  authority   while  avoiding  responsibility  for  final  re- 
sults    a  most  inefficient  and  dangerous  system. 

In  State  commission  hearings  it  is  not  infrequent  for 
the  presiding  commissioner  to  examine  witnesses  in  a 
Way  to  indicate  bias.  "Witnesses  are  so  examined  as 
to  cloud  and  confuse  rather  than  to  clarify  the  record," 
said  Dr.  Humphreys.  "The  commissioner  presiding 
should  so  examine  witnesses  as  to  make  clear  that  which 
has  been  left  obscure.  Especially  in  the  case  of  stupid 
or  timid  witnesses,  he  should  consider  it  a  privilege  to 
develop  the  truth,  the  whole  truth  and  nothing  but  the 
truth.  While  these  incompetent  wit- 
nesses should  be  assisted,  the  tricky 
witness  should  be  relentlessly  cross- 
examined."  Dr.  Humphreys  cited 
cases  of  abuse  of  powers  by  public 
service  commissioners  in  examining 
witnesses,  and  said  that  "many  cases 
which  should  be  carried  to  the 
courts  because  of  such  abuses  are  not 
appealed  for  reasons  of  policy,  timid- 
ity or  general  lack  of  backbone.  By 
experience,  I  am  convinced  that  the 
corporations  have  suffered  material 
loss  and  loss  of  prestige  by  this  cow- 
ardly course.  Unless  the  corpora- 
tions fight  for  their  just  due,  they 
are  charged  with  being  found  in  the 
wrong.  They  should  be  very  sure 
they  are  right  and  then  fight  to  the 
limit.  While,  of  course,  I  have  been 
concerned  in  cases  before  commis- 
sions where  hearings  were  conducted  fairly  and  de- 
cently, I  am  obliged  to  say  that  these  cases  have  not,  in 
my  personal  experience,  been  in  the  majority." 

Dr.  Humphreys  said  that  he  believed  many  of  the 
minor  troubles  and  injustices  could  be  eliminated  from 
commission  control  if  thoroughly  qualified  engineers 
were  put  on  the  boards.  Every  commission  should  have 
at  least  one  duly  qualified  engineer  as  a  member.  Clos- 
ing, he  urged  that  in  a  democracy  the  citizens  must  be 
prepared  to  pay  a  price  for  the  liberties  enjoyed  under 
such  a  form  of  government.  The  people  as  a  whole, 
through  their  representatives,  should  direct  only  as  to 
principles  and  larger  policies;  the  individuals  should 
be  left  free  to  work  out  their  own  salvation  with  respect 
to  things  less  essential.  A  privately  owned  and  con- 
ducted enterprise  could  not  live  if  it  had  to  carry  the 
burdens  of  political  favoritism  and  interference  which 
so  seriously  hamper  the  progress  and  development  of 
government  owned  enterprises. 

Discussion 

Prof.  Dugald  C.  Jackson  of  the  Massachusetts  Insti- 
tute of  Technology  said  that  commission  regulation  and 
judicial  procedure  are  still  young  in  many  States,  and 
that  improved  practice  is  to  be  expected  with  experi- 
ence. He  emphasized  the  importance  of  interesting  a 
larger  public  in  utility  affairs,  notably  through  the  issue 
of  small-denomination  bonds,  such  illustrating  a  kind  of 
"government  ownership"  favorable  to  the  country  and 
the  corporations  alike.  Professor  Jackson  urged  engi- 
neers to  study  the  cost  of  their  own  work  more  care- 
fully, and  pointed  out  the  importance  of  understanding 
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the  broader  costs  and  relations  of  such  work  to  under- 
takings in  which  it  is  required. 

Chairman  Alonzo  R.  Weed  of  the  Massachusetts  Gas 
&  Electric  Light  Commission  stated  that  monopoly  is 
commonly  attended  with  certain  evils,  and  that  regula- 
tion is  simply  a  check  upon  monopoly.  There  has  been 
a  tendency  to  over-develop  regulation,  but  the  public 
service  corporations  have  it  largely  in  their  control  as 
to  the  kind  of  regulation  which  shall  be  imposed. 
"When  the  companies  become  so  virtuous  that  they 
shine,"  the  speaker  said,   "regulation  will  pass  away." 


Mr.  Weed  was  of  the  opinion  that  many  other  questions 
than  those  of  engineering  enter  into  regulative  work, 
and  without  minimizing  the  importance  of  technical 
problems,  felt  that  the  necessity  for  regulation  as  a 
counterpoise  to  monopoly  rests  upon  a  very  human 
base. 

Frederick  P.  Stearns,  consulting  engineer,  Boston, 
said  that,  in  his  opinion,  as  a  rule  commissioners  in- 
tend to  be  fair.  He  discussed  the  need  of  more  rational 
theories  in  valuation,  pointing  out  the  discrepancies 
arising  from  different  lines  of  attack. 


Large  Increase  in  Central  Station  Business 

February,   1916,  Light  and  Power  Earnings  $4,550,000  Greater  Than  in  February,  1915- 

Output  Increase  of  395,000,000  Kw.-hr. 


RESULTS  of  operations  in  the  light  and  power  in- 
dustry for  February,  1916,  according  to  the  re- 
turns received  by  the  Electrical  World  from  64 
per  cent  of  the  industry,  in  comparison  with  similar 
months  of  previous  years  were  decidedly  better  than 
any  previously  obtained.  Increases  over  February, 
1915,  amounted  to  15.7  per  cent  in  gross  earnings  from 
the  sale  of  energy  and  29.9  per  cent  in  the  kilowatt-hour 
output. 

Gross  earnings  for  the  entire  industry  amounted  for 
the  month  of  February  last  to  $34,250,000,  an  increase 
of  $4,550,000  over  February,  1915,  earnings.  The  out- 
put for  the  second  month  of  this  year  was  1,730,000,000 
kw.-hr.,  which  is  an  increase  of  395,000,000  kw.-hr.  over 
the  corresponding  month  of  last  year.  The  totals  for 
February,  of  course,  are  not  as  large  as  for  either  Jan- 
uary or  December.  Nevertheless,  the  percentages  of 
increase  over  last  year  were  so  great  that  the  increase 
in  earnings  in  February  last  over  the  previous  February 
was  of  the  same  magnitude  as  for  January  and  more 
than  $500,000  greater  than  that  for  December,  while 
the  February  increase  in  the  output  was  the  greatest 
on  record  up  to  that  time. 


Better  increases  were  felt  all  along  the  line.  New 
England  jumped  from  an  increase  of  15.1  per  cent  in 
earnings  for  January  to  an  increase  of  19  per  cent  in 
February,  and  in  output  from  26.5  per  cent  to  35.3  per 


TABLE 

I— CENTRAL-STATION   RETURNS  FOR  TWELVE-MONTH   PERIOD 

Percent- 
age of 

Industry 
Repre- 
sented 

Income  from  the  Sale  of 
Energy 

Kw.-Hr.  Output 

1915 

1914 

Per 
Cent 
In- 
crease 

1915 

1914 

Per 
Cent 

create 

March.. . 
April .... 

64 
65 

$18,654,443 
18,406,412 

$17,529,054 
17,675,784 

6  4 
4  2 

939,117,179 
900,536,022 

896,903,968 
859,235,144 

4   s. 
4  8 

May .... 
June. . . . 
July. 

August   . 

65 
65 
64 
64 

17,644,205 
17,603,614 
18,488,793 
17,342,796 

16,764,546 
16,476,255 
17,200,827 
16,024,893 

5.3 
6.9 
7.5 
8.2 

920,895,324 
925,067,308 
971,699,054 
951,752,053 

842,386,583 
836,292,076 
880,768,487 
853,381,696 

9  3 

10  6 
10.4 

11  3 

Sept 
Oct 
Nov 
Dec 

Jan 

Feb. . ... . 

65 
65 
65 
64 

64 
64 

18,547,170 
20,112,813 
21,899,048 
23,418,774 

1916 
25,232,240 
21,937,290 

17,074,927 
18,329,490 
19,720,232 
20,962,264 

1915 
22,302,309 
18,982,517 

8.6 
9.8 
11.6 
11  8 

13  2 
15.7 

1,003,606,094 
1,087,786,658 
1,150,669,073 
1,230,655,404 

1916 
1,197,747,832 
1,108,307,590 

871,573,412 
949,288,459 
948,704,941 
1,004,108,399 
1915 
981,653,314 
854,714,747 

15  1 

14   7 

21  3 

22  5 

22  0 
29  9 

TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH 

PERIOD 

2S 

i-8 

New  England  States 

Atlantic  States 

ft 

It? 

Central  States 

1  * 

"Si? 

Paci6c  and  Mountain  Stat 

>->  a 

o  S 

(Illinois  Excluded) 

—•  a 

Month 

•»*  o> 

4, 

§3  22 

t1« 

M  3 

|« 

a^ 

s  i 

I* 

1915 

1914 

U  g 

a  & 

1915 

1914 

o  g 

o  b 

1915 

1914 

^b 

g£ 

1915 

1914 

u  t 
6  J 

£ 

ft.i-i 

0- 

PhI-i 

CL, 

(£-1 

Ph 

March 

67 

$2,146,032 

$1,999,326 

7.5 

69 

$7,777,126 

$7,419,808 

5.2 

55 

4,885,384 

$4,465,728 

9.5 

88 

$3,605,893 

$3,412,842 

5  S 

April 

67 

2,109,767 

1,976,473 

6  8 

69 

7,510,810 

7,241,164 

3.9 

57 

5,003,673 

4,773,949 

4.8 

88 

3,475,740 

3,366,830 

3  2 

May 

67 

2,035,680 

1,887,606 

7.9 

69 

7,100,334 

6,912,581 

2.6 

57 

4,946,907 

4,577,818 

8.1 

88 

3,383,749 

3,233,989 

4  S 

W 

o 
u 

June 

67 

2,063,423 

1,874,575 

10.2 

69 

6,945,986 

6,628,523 

4.8 

57 

4,993,410 

4,492,411 

11.2 

88 

3,409,738 

3,281,696 

3  9 

July   

66 

2,020,513 

1,835,968 

10.2 

68 

6,710,217 

6,519,442 

2.9 

56 

4,801,699 

4,211,641 

13.9 

88 

3,539,168 

3,317,713 

6  8 

August. . . . 

63 

2,057,635 

1.855,140 

11.0 

68 

6,853,118 

6,511,307 

5.3 

56 

4,749,082 

4,231.322 

12.2 

88 

3,545,454 

3,288,729 

7.8 

September . 

66 

2,162,064 

1,949,663 

11.0 

68 

7,288,842 

6,904,245 

5.5 

57 

5,285,358 

4.691,751 

12.6 

88 

3,664,215 

3,387,717 

8  ?. 

^ 

October. . . . 

66 

2,327,214 

2,073,059 

12.3 

68 

8,096,982 

7,550,808 

7.2 

57 

5,820,653 

5,153,314 

13.0 

88 

3,798,012 

3,477,051 

9,3 

M 

November . 

66 

2,472,539 

2,188,049 

13.0 

6/ 

8,894,805 

8,158,589 

9.0 

57 

6,342,582 

5,554,226 

14.2 

88 

4,069,995 

3,703.124 

10  0 

December 

66 

2.817,557 
1916 

2,448,813 
1915 

15.0 

67 

9,335,396 
1916 

8,529,866 
1915 

9.4 

57 

6,983,909 
1916 

6,063,349 
1915 

15  1 

ss 

4,150,045 
1916 

3.773,810 
1915 

10  0 

Jan 

65 

2,765,048 

2,381,765 

15.1 

67 

9,589,347 

8,564,488 

12.0 

57 

7,834,831 

6,717,799 

16.6 

88 

4,182,114 

3,823,156 

9  i 

^ February. . 

65 

2,538,213 

2,132,659 

19.0 

67 

8,978,797 

7,854,345 

14.3 

57 

6,651,166 

5,559.951 

19.7 

85 

3,644,793 

3,321,282 

!'  7 

H 
D 

67 

72,121,319 

65,343,335 

10.5 

69 

346,341,496 

335,506,429 

3.3 

55 

257,136,231 

235,656,647 

9.2 

88 

255,529,704 

253,423,951 

1  0 

April.. 

67 

68,475,232 

62,442,110 

9.7 

69 

320,142,323 

311,476,008 

3.0 

57 

257,967,434 

237,673,326 

8.5 

88 

246,287,781 

239,661,364     2.8 

0. 
H 

May 

67 

68,823,914 

61,060,621 

12.9 

69 

326,191,569 

301,440,779 

8.1 

57 

262,885,043 

236,154,464 

11.2 

88 

254,586,394 

236,082,868  i  7.8 

67 

71,566,127 

60,972,379 

17.4 

69 

318,245,370 

293,751,083 

8.5 

57 

265,930,311 

234,286,440 

13.2 

88 

261,083,835 

237,843,021  1  9.8 

July 

66 

71,025,184 

60,755,381 

17.0 

68 

320,371,761 

293,909,832 

9.0 

56 

264,498,989 

232,541,585 

13  9 

88 

274,488,334 

258,475,004      6.3 

August .... 

63 

71,954,506 

60,870,433 

18.5 

68 

329,947,721 

302,960,234 

8.9 

56 

272,508,518 

240,423,753 

13.4 

88 

276,631,551 

248,463,980    11.3 

K 

September . 

66 

74,835,203 

63,716,224 

17.3 

68 

358,765,971 

319,549,780 

12.3 

57 

286,893,057 

247,046,941 

16.1 

88 

279,133,989 

237,795,633    17.5 

m 

October.. . . 

66 

82,568,951 

69,882,867 

18.3 

68 

400,516,741 

353,685,472 

13.3 

57 

305,962,017 

268,972,416 

13.7 

88 

292,885,623 

251,095,356    16.8 

November . 

66 

87,193,883 

69,359.620 

26.8 

67 

420,584,253 

355,151,259 

18.5 

57 

333,528,905 

269,870,536 

23.7 

88 

301.772,412 

248,913,893    21.0 

£ 

a 

December . 

66 

99,744,195 

80,440,521 

24.1 

67 

447,158,465 

373,213,316 

20.0 

57 

363,859,444 

293,266,707 

24  1 

88 

311,034,100 

249,996,67s    24  ."> 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January. . . 

65 

94,148,174 

74,477,605 

26.5 

67 

431,201,554 

356,809,437 

20.8 

57 

362,121,067 

284,407,361 

27 . 5 

88 

301,645,060 

258,982,414    16.5 

February. . 

65 

89,785,578 

66,286,778 

35.3 

67 

411,715,612 

320,924,478 

28.1 

57 

339,096,030 

252,643,311 

34  1 

85 

259  .'89,089 

209,082,471    24.0 

nut; 
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B  1 
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5  5 
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ii  8 
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8  7 
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in  ; 
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"   1 
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18  ii 
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11  i 

g  i 
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1 1  ii 
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■.•7  3 

N  i 

a  ii 

in  8 
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i  .  5 
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III  1 
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18  s 
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11  II 
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i  |  ii 
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18  ii 
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TABLE  H     PERCENTAGE  RATE  OF  INGREAffl    i\  INCOMI    UTO  KILOWATT- 
HOI  R  0DTP1  [  FOB  HEW  ENGLAND  BTATB9  -CITIE3  GROUPED 
ACCORDING  TO  SIZE 


May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

ME; 

(.Iroup  1 
(.Iroup  8 
(Iroup 

Croup 

OUTPUT: 
Group  1 
Group  3 

Croup  4 
Croup  5 

9  4 
7  5 

8.9 

7    1 
10' 

16.0 
19.9 
7  0 
6  3 
13.5* 

11.6 
7.0 
21.8 
11.9 
2.8 

19.0 
20.8 
17.9 
17  1 
1.0 

11.2 

7  (l 
10.2 

a  6 

16.0 

17.2 
26.0 
13  5 
7.8 
11.0 

11  0 
9.6 

16  5 
9.2 

21.2 

17.2 
26.0 
12.3 
13.6 
15.1 

10.6 
10.3 
14.7 
10.0 
5.8 

19.2 
21.7 
14  4 
9.0 
8.5 

12.7 
12  6 
17.3 
8.8 
8.3 

20.8 
18.3 

8.7 
20.6 

1.8 

13.8 
12.7 
15.5 
9.0 
13.7 

28.7 
30.0 
23.0 
20.1 
51  0 

14.8 
16.1 
22.8 
9.6 
23.5 

26.2 
26.5 
22.5 
18.5 
14.5 

16.5 
15.4 
22.1 
12.1 
20.6 

29.0 
26.0 
39.5 
15.1 
22.6 

18.0 
19.9 
29 . 7 
15.0 
26.3 

38.5 
36.8 
41.6 
25.4 
25.6 

'DoOTMM 

cent.  The  Atlantic  States  showed  a  growth  in  the  per- 
centage increase  in  earnings  from  12  per  cent  in  Jan- 
uary to  14.3  per  cent  in  February,  and  in  income  from 
20.8  per  cent  to  28.1  per  cent.  Similarly  in  the  Central 
States  there  were  appreciable  gains  in  the  percentage 
of  increase. 

The  February  earnings  increase  was  19.7  per  cent, 
while  that  for  January  was  16.6  per  cent;  the  February 
output  increase  was  34.1  per  cent,  and  that  for  January 
was  27.5  per  cent.  In  the  Pacific  and  Mountain  States 
the  January  earnings  increase  was  9.4  per  cent  and  for 
February  it  was  9.7  per  cent,  while  the  January  output 
increase  was   16.5  per  cent  and  for  February  24  per 

TABLE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT 
HOUR  OUTPUT  FOR  ATLANTIC  STATES-CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1 . . . 
Group  2 . . . 
Group  3 . . . 

Group  4 6.2 

Group  5......    19.6 


OUTPUT: 
Group  1. 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


9.0 

7.1 

3.2 

22.5 

71.5 


June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

3.8 

1.4 

4.0 

4.4 

6.2 

7.6 

8.0 

9.7 

11.6 

11.0 

11.9 

15.0 

7.5 

7.5 

8.5 

8.9 

11.0 

10.0 

3.9 

7.0 

8.4 

10  0 

9.8 

14.4 

14.8 

T 

2.0* 

14.3 

10.9 

14.6 

8.2 

8.0 

9.0 

11.6 

12.1 

16.0 

11.0 

17.0 

15.0 

16.3 

16.8 

26.6 

7.2 

7.5 

6.4 

10.4 

15.8 

22.1 

7.1 

13.8 

13.2 

12.5 

14.8 

22.0 

61.8 

* 

11.4 

13.8 

2.8* 

18.6 

Jan. 


8.3  I  11.1 


14.0 
13.1 
15.3 
12.2 


20.1 
25.5 
16.6 
18.9 
20.6 


18.2 
11.9 
17.4 
16.0 


21.1 
26.4 
20.1 
15.6 
1.5 


Feb. 


13.7 
18.4 
14.6 
19.4 
15.8 


30.8 
33.4 
22.0 
21.8 
24.0 


•Decrease.    tResults  omitted  owing  to  insufficient  returns. 


TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND   KLOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


Ms.y 


3.0 


INCOME: 
Group  1 . . 
Group  2 . . 

Group  3 15.5 

Group  4 6.7 

Group  5 19.9 


OUTPUT: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 


8.4 

9.7 

27.0 

10.0 

Group  5 28.8 


June 

July 

Aug. 

11.4 

11.8 

12.2 

5.6 

7.0 

7.5 

19.6 

16.4 

21.0 

12.4 

13.0 

16.9 

5.0 

1.2 

20.2 

10.8 

11.8 

12.2 

13.5 

11.1 

9.8 

26.1 

28.9 

31.0 

15.7 

18.2 

26.1 

20.4 

24.9 

25.1 

Sept.  |  Oct. 


22.0 
17.9 
13.5 


15.2 
9.0 
29.3 
29.0 
48.0 


12.3 
10.2 
22.7 
16.0 
24.7 


10.4 
14.0 
34.2 
33.5 
3.0 


Nov. 


17.0 
10.8 
24  0 
19.8 
9.6 


22.0 
21.5 
43.0 
36.7 
17.3 


„ 

Dec. 

Jan. 

15.8 

14.3 

9.8 

25.5 

25.1 

24.3 

18.3 

9.6 

18.0 

5.7 

21.9 

24.9 

31.0 

28.8 

41.2 

32.5 

18.5 

53.4 

20.6 

13.3 

Feb. 


18.3 
20.5 
27.0 
21.6 
11.1 


30.3 
44  0 
44.0 
41.7 
15.9 


I  WU.l.  \ll     PI  in  l.M  m,i.  i:  mi.  in    INCREASE  IN  INCOME  AND  MI.OWATT- 
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Ool 

8.1 

9.0 

1   I 

7.0 

i  |  8 

7  8 

7  5 

19  7 

11   1 

18  ii 

II    1 

ii   J 

ii  8 

15.7 

8  4 

7  8 

17  1 

111  7 

2]   i 

20.0 

8.7 

i  8* 

7.K 

(1  2 

o    : 

ii  l 

4.8 

i- 

8.8 

1  8 

1.7* 

1  .  0 

if  l 

13  6 

a  a 

10  8 

6.2 

6.3 

K  4 

7.1 

9.9 

10.0 

II  'i 

27.5 

80  8 

41)  8 

41   8 

81  0 

8.8 

12  4 

s  1* 

18  6 

411 .2 

89.4 

07.0 

87  n 

4.5* 

11.8 

0  2 

4.1 

15 

6.2 

18.5 

3.6 

10.9 

8.0 

21.0 

3.6 

8.3 

6  0 
17  9 

24  (1 
10  B 

n  u 


18.1 

56.0 

67.0 

10.5 

1  0 


II  8 

t 
18  , 

:i  0 
10  5 


9.1 

t 

66.0 

1  H 

10 


1,-1, 


6.7 

I 

22  (I 

H  4 

17   H 


18  'I 
20.1 


'Decrease.    fRwuIti  omitted  owing  to  inmifficunl  ratium 

cent.  Gratifying,  though,  as  such  figures  are,  it  must 
not  be  forgotten  that  1916  is  leap  year  and  that  Feb- 
ruary, 1916,  therefore  contains  one  more  day  than  Feb- 
ruary, 1915.  One  extra  day  makes  a  material  difference. 
However,  whether  it  would  bring  the  February  per- 
centage of  increase  down  on  a  par  with  those  for  Decem- 
ber and  January  is  not  known.  It  is  known,  though, 
that,  industrially  speaking,   February  was  the  busiest 
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FIGS.   1   TO  4 — CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN  BY 
MONTHS    IN    PER    CENT — SECTIONALLY 

month,  taking  the  country  as  a  whole,  that  the  United 
States  has  ever  known. 

As  an  indication  labor  was  scarcer  in  February  than 
it  has  been  for  years,  and  the  railroads  up  to  that  time 
probably  never  saw  such  a  demand  for  rolling  stock. 

Machinery  and  steel  mills  were  working  to  capacity, 
as  were  those  shops  working  on  munitions  of  war. 
Mining  activity  was  as  great  as  it  could  be. 

In  all  of  this  prosperity  electricity  was  in  evidence. 
The  increase  in  electric  drive  and  industrial  heating  in 
preparation  for  this  great  rush  of  business  has  been 


s 


FIG.    5 CENTRAL   STATION    INCOME   AND   OUTPUT   GAIN   BY 

MONTHS   IN   PER   CENT — UNITED   STATES 
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simply  astounding.  Reports  of  new  loads  of  thousands 
of  horsepower  are  no  longer  rare.  Manufacturers  of 
electric  motors  are  not  able  to  deliver  motors  as  fast  as 
orders  come  in,  and  they  have  orders  now  that  will  keep 
them  busy  for  many  months. 

Industrial  electric  heating  has  increased  to  the  point 
where  America  now  leads  the  world  in  number  of  elec- 
tric furnaces  for  steel  reduction,  and  several  of  the 
more  prominent  automobile  manufacturers  during  the 
past  year  have  tried  out  electric  heating  for  enameling. 
These  installations  have  proved  so  satisfactory  that  elec- 
tric ovens  are  finding  a  much  wider  use  for  this  work. 
A  further  new  use  of  electric  energy  on  a  large  scale, 
the  effect  of  which  is  apparent  in  the  February,  1916, 
figures,  is  that  for  the  Chicago,  Milwaukee  &  St.  Paul 
Railway,  which  was  recently  electrified. 

The  accompanying  curves  show  graphically  the  per- 
centages of  increase  given  in  Tables  I  and  II.  In  the 
remaining  tables  are  given  the  percentage  of  increase, 
both  in  earnings  and  output,  for  companies  grouped 
according  to  the  size  of  the  communities  in  which  they 
operate.  Group  1  contains  those  companies  operating  in 
cities  whose  population  is  over  100,000  inhabitants; 
group  2  in  cities  whose  population  is  between  50,000  and 
100,000;  group  3,  between  25,000  and  50,000;  group  4, 
between  10,000  and  25,000,  and  group  5,  between  5000 
and  10,000. 


The  High  Cost  of  Serving  the  Farm 
Customer 

Relatively  Great  Investment  and  Large  Operating  and  Mainte- 
nance Expenses  Per  Rural  User  of  Central  Station  Service — 
These  Costs  Must  Be  Offset  by  More  Revenue  Per 
Customer  if  Unit  Net  Revenue  Comparable  with 
That  for  Town  Service  Is  to  Be  Obtained 

Although  the  farm  customer  will  eventually  pro- 
vide good  paying  business  for  the  central  station,  such 
rural  service  can  hardly  be  considered  entirely  profit- 
able under  present  conditions,  according  to  P.  H.  Pal- 
mer, assistant  general  manager  of  the  Indiana  Railways 
&  Light  Company,  Kokomo,  Ind. 

Referring  to  conditions  in  the  territory  served  by  his 
own  company,  Mr.  Palmer  said,  in  a  paper  presented 
before  the  new-business  men  of  the  Indiana  Electric 
Light  Association,  April  19,  that  the  cost  of  one  such 
strictly  rural  line  13.11  miles  long  was,  with  trans- 
formers and  service  wires,  $340  per  mile.  The  average 
number  of  customers  per  mile  on  this  line  is  3.97,  mak- 
ing an  average  line  investment  per  customer  of  $85.64. 
Adding  15  per  cent  for  superintendence  and  intangible 
costs  brings  the  investment  per  customer  to  $98.49.  In 
residence  districts  in  towns,  the  average  corresponding 
investment  in  lines,  transformers  and  service  wires  has 
been  found  to  be  about  $48  per  customer,  including  25 
per  cent  to  cover  superintendence  and  intangible  costs. 
The  investment  for  the  rural  customer  is,  therefore, 
nearly  twice  that  for  the  urban  residence  customer. 

Assuming  that  capital  cannot  be  obtained  for  farm- 
line  projects  for  less  than  8  per  cent  interest,  and  that 
depreciation  of  the  line  amounts  to  2  per  cent,  the 
annual  cost  for  these  two  items  is  $5.50  per  mile  per 
customer.  Pole  renewals  are  not  included  in  the  above 
depreciation  charge,  since  the  Public  Service  Commis- 
sion of  Indiana  classifies  the  renewal  of  poles  and  fix- 
tures as  maintenance  cost.  It  may  be  pointed  out,  how- 
ever, that  the  annual  cost  per  customer  for  maintenance, 
including  pole  renewals,  is  approximately  $3  per  year, 
on  account  of  the  greater  length  of  lines  necessary  to 
reach  the  more  remote  locations.  For  the  latter  reason, 
also,  the  cost  of  meter  reading  and  meter  testing  is 
about  50  cents  per  customer  per  year  greater  in  the 


country,    despite   the   fact  that   meters   are   read   only 
every  three  months. 

To  Serve  Rural  Customer  Costs  $8.65  per 
Year  More  Than  Town  User 

Two  1-kw.  transformers  are  required  on  the  average 
for  every  three  rural  customers.  For  this  reason  the 
core  loss  in  the  rural-line  transformers  at  the  average 
central  station  cost  amounts  to  approximately  60  cents 
more  per  customer  per  year  for  rural  consumers  than 
for  urban  customers.  This  brings  the  total  cost  of 
serving  a  rural  customer  to  $8.65  per  year  over  and 
above  that  of  supplying  the  town  customer  with  the 
same  class  of  service. 

Assuming  an  arbitrary  figure  of  40  per  cent  of  op- 
erating revenue  as  the  cost  of  operation,  it  would  be 
necessary  to  increase  the  business  of  rural  customers 
$14.42  per  year  per  consumer,  as  compared  with  the 
urban  customer,  if  the  same  net  revenue  per  customer 
is  expected  for  both  classes  of  business.  According  to 
the  records  of  the  Indiana  Railways  &  Light  Company — 
Mr.  Palmer's  organization — the  average  annual  receipts 
per  urban-residence  customer  were  $18.40  for  the  year 
1915,  while  the  receipts  per  farm  customer  were  $18.30. 
The  income  from  the  latter  should  have  been  $32.82, 
pointed  out  the  author,  had  the  rural  customer  been  on 
the  same  paying  basis  as  the  customer  in  town.  In 
other  words,  the  amount  of  sales  to  each  rural  customer 
should  be  increased  by  $14.50  per  year  in  order  that 
that  class  of  business  might  pay  a  reasonable  percentage 
on  the  investment. 

It  may  be  pointed  out  that  the  few  miles  of  rural 
lines  which  are  now  operated  by  the  Indiana  company 
touch  only  its  best  territory,  and  should  it  undertake 
to  cover  its  whole  territory  with  service,  entirely  dif- 
ferent figures  would  result.  The  investment  per  mile 
would  be  much  greater,  and  some  of  the  other  costs 
would  be  proportionately  larger.  No  attempt  has  been 
made  to  estimate  what  the  cost  would  be  in  that  case, 
but  it  is  evident,  declared  Mr.  Palmer,  that  extensions 
to  communities  paying  less  than  those  now  served 
should  not  be  considered  at  this  time. 

The  few  miles  of  strictly  rural  lines  which  the  com- 
pany now  operates  have  been  installed  as  an  experiment, 
with  the  hope  of  developing  a  business  that  will  pay 
not  only  in  the  case  of  the  present  country  installation, 
but  will  provide  means  of  learning  how  to  turn  much 
larger  rural  areas  into  paying  districts  and  at  the  same 
time  supply  the  farmers'  wants. 

Increasing  Use  of  Service  by  Farm  Customers 

The  problem  of  rapidly  developing  the  rural  business 
into  a  paying  proposition  looks  rather  difficult,  accord- 
ing to  Mr.  Palmer.  First,  the  farmer  will  have  to  pay 
more  for  the  energy  he  receives  than  does  the  town  cus- 
tomer. He  will  also  have  to  guarantee  a  minimum  in 
compliance  with  the  figures  given  above.  In  order  that 
he  may  willingly  do  this  he  must  be  won  over  to  appre- 
ciation of  the  advantages  of  greater  use  of  electricity. 

As  yet,  it  has  been  difficult  to  get  a  farmer  to  pay  $60 
per  year  to  operate  a  5-hp.  motor  for  driving  his  feed 
grinder,  yet  the  company  does  not  feel  that  this  charge 
can  be  reduced.  There  are  hopes,  however,  that  a  1-hp. 
or  2-hp.  feed  grinder  may  appear  on  the  market  to  re- 
lieve this  situation.  A  motor  of  one  of  these  small  sizes 
could  serve  also  as  a  general  utility  motor — grinding 
feed,  pumping  water  and  serving  for  domestic  uses. 

By  the  foregoing  expressions,  Mr.  Palmer  was  care- 
ful to  state  in  closing,  he  does  not  mean  to  discourage 
rural  service,  since  he  believes,  he  said,  that  this  field 
will  eventually  develop  into  a  paying  business,  although 
opportunities  in  the  line  of  farm  supply  lie  in  the 
future. 
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Bulk  Supply  of  Electricity  in  England  Proposed 

Suggestions  Made  to  Erect  Huge  Inter-Connected   Power  Stations  for  Dealing  with  the 
Electricity  Supply  of  the  Country  as  a  Whole  under  Governmental  Supervision 


WITHOUT  nationalization  or  municipalization  of 
the  electric  systems  of  England  the  suggestion 
has  been  made  thai  the  supply  of  electricity  and 

power  should  be  vested  111  the  hands  of  the  government, 

that  big  power  houses  should  be  established  at  suitable 

centers  all  over  the  country,  and  that  England  should 
have  a  ministry  of  electricity.  The  scheme,  which  was 
fully  set  forth  on  April  13  before  the  British  Institu- 
tion of  Electrical  Engineers  by  Ernest  T.  Williams, 
does  not  propose  to  confiscate  the  rights,  privileges  and 
property  of  individuals  or  municipalities. 

Since  it  has  been  economically  sound  to  centralize 
generating  units  in  larger  power  plants,  there  should 
l>e  no  hesitation,  it  was  felt,  about  taking  a  step  to 
replace  eventually  the  large  number  of  small,  costly 
and  comparatively  inefficient  plants  by  a  few  modern 
mter-connected  plants  which  would  furnish  the  entire 
country  with  energy.  Lower  capital  cost  per  kilowatt- 
hour  of  output  owing  to  cheap  sites,  reduced  expendi- 
ture on  buildings,  large  generating  units,  and  decreased 
percentage  of  reserve  plant,  and  lower  working  cost  per 
kilowatt-hour  due  to  higher  load  factor,  higher  plant 
factor,  lower  fuel  cost,  lower  establishment  and  labor 
charges,  and  lower  maintenance  costs  would  be  the  re- 
sultant advantages  of  such  a  system. 

Furthermore,  the  area  of  England  is  comparatively 
small.  No  country  offers  so  great  promise  for  a  sound 
and  economical  energy  supply  if  taken  as  a  whole. 

Control  Concentrated  in  One  Body 

While  at  present  the  public  control  of  the  energy  sup- 
ply for  light  and  power  service  throughout  the  country 
is  vested  directly  in  Parliament,  in  the  Board  of  Trade, 
in  the  Local  Government  Board  and  in  the  Home  Office, 
it  is  proposed  that  under  the  new  scheme  the  control 
shall  be  co-ordinated  by  a  central  body  directly  respon- 
sible to  Parliament.  While  this  body  shall  not  at  all 
be  a  government  department  in  the  accepted  sense  of 
the  word,  it  must  nevertheless  have  all  the  weight  of 
government  authority  and  be  able  to  authorize  or  raise 
large  loans  on  government  security  at  a  low  rate. 

As  proposed,  the  board  will  include  six  electrical  engi- 
neers who  will  be  responsible  for  the  entire  generation 
and  distribution  of  electrical  energy  in  their  respective 
districts,  one  legal  member  responsible  for  all  legal  ad- 
vice, arrangements,  etc.;  one  accountant  member  re- 
sponsible for  all  accounts  under  the  board  and  for  audit- 
ing the  accounts  of  all  offices  in  the  eight  districts ;  one 
financial  member  on  whom  will  rest  the  responsibility 
for  advising  on  the  raising  and  repaying  of  loans 
and  the  work  in  connection  therewith;  and  one 
parliamentary  member  who  will  be  responsible  for  repre- 
senting the  board  in  Parliament  and  for  attending 
parliamentary  committees  and  other  departments  of 
the  government.  In  addition  there  will  be -a  president, 
and  a  permanent  secretary  in  whom  the  organization 
will  be  centralized,  all  to  be  paid  a  fixed  salary. 

At  the  outset,  the  suggested  scheme  would  interfere 
to  a  minimum  amount  with  the  existing  generating  sta- 
tions owing  to  the  necessity  of  the  nation  to  conserve 
its  capital  and  resources,  but  when  plants  under  munic- 
ipal control  reach  the  limit  of  their  capacity,  or  becom- 
ing obsolete  must  be  replaced,  it  shall  be  required  of 
them  to  obtain  the  board's  authority  for  the  expenditure. 

There  are  now  several  large  plants   in  the  country 


which  arc  highly  efficient,  modern  and  capable  of  ex- 
tension in  large  units,  and  these  would  be  the  initial  ones 
in  this  plan  which  would  embrace  the  generation  system 
of  the  country. 

The  results  of  lower  cost  when  the  supply  is  greater 
and  vice  versa  are  cumulative,  and  it  is  predicted  that 
if  the  cost  can  be  brought  low  enough  the  demand  will 
he  so  great  as  absolutely  to  dwarf  the  present  load.  The 
two  chief  items  of  generating  cost  at  present,  namely, 
capital  charges  and  fuel,  it  is  fully  expected  can  be 
brought  to  a  small  fraction  of  the  present  average  gen- 
eration costs  throughout  the  country,  by  the  new 
scheme,  besides  the  fact  that  this  new  scheme  will  ma- 
terially better  the  plant  factor  and  the  load  factor. 

Board  to  Own  Transmission  System 

Of  the  bulk  distribution  network,  the  board  will  own 
the  main  network,  and,  as  circumstances  warrant,  the 
subsidiary  network  will  belong  either  to  the  board  or  to 
the  existing  operators.  With  its  power  the  board  will 
have  the  right  to  carry  overhead  or  underground  mains 
to  any  district.  It  will  be  necessary  to  design  the  bulk 
network  to  insure  reliability  of  supply,  so  that  should 
any  plant  fail  it  would  not  affect  the  main  supply,  or 
if  any  one  section  of  the  bulk  network  were  destroyed 
the  supply  of  energy  would  go  on  automatically  to  the 
subsidiary  network.  The  reliability  of  supply  is  of  the 
utmost  importance,  being  more  important  than  low  cost. 

Moreover,  it  was  felt  that  this  bulk  supply  network 
should  come  under  the  supervision  of  the  board  di- 
rectly, because  it  will  be  necessary  in  giving  a  supply 
to  any  part  of  the  country  to  determine  whether  it  will 
pay  to  run  the  mains  not  alone  for  immediate  demands, 
but  also  from  the  larger  standpoint  of  whether  giving 
such  supply  is  for  the  good  of  the  country  as  a  whole. 
In  this  way,  many  districts  would  be  given  a  cheap  sup- 
ply of  energy,  which  under  ordinary  circumstances  a 
commercial  company  in  a  small  area  could  not  furnish. 

It  is  not  proposed  to  take  over  the  systems  for  the 
distribution  to  the  ultimate  consumer  but  to  let  them 
remain  under  their  present  control,  in  this  way  expect- 
ing to  gain  the  support  of  the  present  operators,  for 
it  is  believed  that  it  does  not  matter  with  them  whether 
they  do  their  own  generating  or  purchase  bulk  energy 
at  a  low  cost,  provided  they  retain  their  own  business 
of  supplying  energy  to  the  consumer. 

Agriculture  and  Transportation  to  Benefit 

One  of  the  indirect  results  of  the  scheme,  it  is 
thought,  will  be  the  resuscitation  of  England's  canal 
system,  by  bringing  into  use  the  development  of  mechan- 
ical propulsion  on  canals.  Similarly,  it  is  believed  that 
the  agricultural  interests  of  the  country  will  receive  a 
great  stimulus  from  a  cheap  supply  of  electrical  energy, 
particularly  in  the  production  of  fertilizers. 

It  is  felt  that  the  time  is  now  ripe  to  launch  this  or 
a  similar  scheme  on  to  the  public  notice.  There  is  evi- 
dence on  every  side  that  the  minds  of  men  are  already 
actively  employed  in  considering  what  can  be  done  to 
enable  England  to  support  the  burden  brought  about 
by  the  war.  Because  the  problem  of  energy  supply  can 
play  a  leading  part  in  all  of  these,  it  is  believed  that 
there  never  has  been  a  more  favorable  time  in  which  a 
united  electrical  progression  could  rapidly  obtain  public 
interest  in  and  public  support  for  its  schemes. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Operating  Features  of  a  Line  Patrolmen's 
Telephone  and  Signaling  System 
By  A.  W.  Lee 
To  afford  a  means  for  its  line  patrolmen  to  report  to 
the  main  office  while  on  duty,  and  at  the  same  time  keep 
a  check  on  the  points  from  which  reports  are  made,  the 
Kentucky  Pipe  Line  Company,  Louisville,  Ky.,  has  in- 
stalled thirty-one  telephone  sets  and  automatic  signal- 
ing devices  at  numerous  points  along  its  natural-gas 

pipe-line  system 
where  they  can 
be  connected 
with  a  telephone 
line  paralleling 
the  system.  The 
circuit  is  about 
180  miles  long, 
extending  from 
Inez  to  Louis- 
ville, Ky.,  and 
consists  of  two 
No.  9  copper 
con  d  u  ctors. 
Four  of  the  tele- 
phone and  sig- 
naling sets  are 
perma  n  ently 
connected  with 
the  line  at 
Louisville,  Lex- 
ington, Indian 
Creek  and  Inez 
respect  ively. 
The     remaining 

FIG.   1— ARRANGEMENT  OF  TELEPHONE   AND         ,  qitnatpri 

SIGNALING      APPARATUS      IN      A      SMALL   SetS   are  SltUatea 

slant  roof  wood  booth  on   poles    at    m- 

termediate 
points  3  miles  to  10  miles  apart,  but  are  connected  with 
the  line  only  when  in  use. 

The  signaling  devices,  which  are  similar  to  those  used 
by  the  Western  Union  Telegraph  Company  on  watch- 
men's circuits,  contain  contact-making  wheels  that  send 
a  code  of  signals  indicating  the  location  of  the  instru- 
ment. One  terminal  of  each  signaling  device  is  con- 
nected with  the  middle  of  the  telephone  ringing  coil  and 
the  other  to  a  ground  wire.  At  the  Louisville  end  of 
the  line  is  a  relay  similarly  connected.  Thus  a  phantom 
circuit  is  formed  over  which  signals  can  be  sent  without 
disturbing  telephone  conversation.  While  the  signaling 
system  was  not  intended  to  indicate  trouble  on  the  line, 
actual  operation  has  shown  that  the  system  serves  this 
purpose  as  well  except  in  the  case  of  short-circuits  be- 
tween conductors.  This  automatic  indication  of  trouble 
has  often  saved  considerable  time  in  starting  to  remedy 
defects  because  they  often  happen  just  before  some  line 
walker  nearby  calls  in  and  would  remain  unnoticed 
prior  to  the  adoption  of  the  signal  system  until  he  was 
out  of  reach  for  the  day. 

As  indicated  in  an  accompanying  drawing,  the  tele- 
phone sets  are  connected  with  the  line  by  single-pole 
double-throw  switches,  so  that  in  case  a  circuit  is 
"shorted"  or  one  side  of  the  line  is  "down"  one  terminal 


of  the  instrument  can  be  immediately  switched  over  to 
a  ground  connection  and  operated  on  a  ground-return 
system.  This  arrangement  has  been  found  necessary 
because  the  length  of  the  line  and  rough  country  over 
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FIG.    2 — CONNECTIONS    AT    LOUISVILLE    TERMINAL   OF    PATROL 
LINE 

The  relay  operating  the  buzzer  is  connected  between  the  middle 
of  the  ringing  coil  and  ground  with  a  battery  in  series.  Switch  D 
is  to  cut  out  a  portion  of  the  battery  when  line  leakage  is  suffi- 
cient to  actuate  the  relay.  Switches  A,  B  and  C  are  for  connect- 
ing the  patrol  circuit  with  the  city  or  private  branch  exchange. 
Switches  P  and  N  permit  operating  on  completely  metallic  or 
ground-return  system. 

which  the  circuits  extend  afford  numerous  opportunities 
for  faults  to  occur. 

In  dry  weather  twelve  to  fourteen  dry  cells  installed 
at  the  Louisville  terminal  have  been  found  sufficient  to 
operate  the  telephone  and  signaling  equipment.  During 
rains  or  heavy  snowstorms,  however,  the  line  leakage  is 


FIG.   3 — CONNECTION   OF  APPARATUS   IN    LINE   PATROL   BOOTH 

Single-pole  double-throw  switches  in  upper  left-hand  corner 
permit  operating  equipment  on  completely  metallic  or  ground- 
return  system.  The  signaling  mechanism  is  connected  between 
the  middle  of  the  ringing  coil  and  ground. 
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•  iiiiu  lent  to  operate  the  relays  with  the  aormaJ  Dumber 
of  batteries  connected.     Poi    th      ree  on,  i     -•  Itcl 
provided  at   the  Louisville  station  so  thai   ■  third  or 
more  of  the  batteries  maj    be  cut  out   to  reduce  the 
leakage  current. 

Whenever  patrolmen  desire  to  call  the  main  or  Louis* 
viiic  office  from  points  not  near  regular  stations  they 
conned   one  terminal  of  then-  portable  telephone  sets 

with    one    line    and    the    other    terminal    with    a    ground 

connection  and  signal  the  office  by  making  and  breaking 
the  contact.  The  ground  connections  arc  easily  made, 
since  everj  fifth  pole  Is  equipped  with  s  ground  wire  for 
lightning  protection.  This  arrangement  obviates  the 
necessity  of  patrolmen  carrying  ringing  sets,  thus  mak- 
ing the  use  of  l  i  j^r  M  t .  portable  telephones  practicable. 
The  Bets  carried  by  the  patrolmen  on  this  system  con- 
sist of  the  Western  Electric  Inter-communicating  type 

Of   telephone  which   lias   no   ringing  device. 


How  Lightning  Arrestors  Indicated  a  Peculiar 

Line  Trouble 

The  operator  in  a  substation  connected  with  a  long 
transmission  line  recently  noticed  that  his  lightning  ar- 
restors were  discharging  regularly  at  short  intervals. 
Since  it  was  a  clear  day,  and  there  was  apparently  no 
trouble  on  the  line,  he  was  at  a  loss  to  know  the  cause 
of  the  disturbance.  The  line  was,  however,  inspected 
and  after  going  out  from  the  station,  a  distance  of  19 
miles,  it  was  found  that  the  galvanized-iron  ground 
wire  above  the  line  had  slacked  off  and  was  swinging  in 
the  wind.  Every  few  minutes  it  would  swing  over 
within  spitting  distance  of  the  line  and  cause  a  surge 
which  resulted  in  the  discharge  through  the  lightning 
arrestors  in  the  substation  19  miles  away.  This  is 
one  example  of  the  peculiar  ways  in  which  surges  may 
manifest  themselves,  and  travel  along  the  line. 


How  a  Downtown  Isolated  Plant  Was  Con- 
verted Into  a  Central-Station  Substation 

By  A.  J.  Goedjen 
The  Merchants  Heat  &  Light  Company  of  Indian- 
apolis, Ind.,  has  recently  completed  the  first  portion  of 
a  downtown  substation  having  an  ultimate  rating  of 
6000-kw.  The  site  for  this  station  was  secured  when 
the  company  took  over  the  heating  and  lighting  of  the 
Claypool  Hotel  and  secured  a  long-term  lease  on  the 
building  which  had  housed  the  hotel's  isolated  power 
plant.  The  old  boilers  are  now  used  for  heating  the 
hotel  and  the  engines  are  held  in  reserve. 

A  considerable  section  of  the  building  was  suitably 


I  •■[(;.  2  SYNCHRONOUS  CONVERTER  INSTALLATION  IN  BASE- 
MINI  OP  MOTEL  BUILDING  IN  INDIANAPOLIS,  SHOWING 
CIRCUIT-BREAKER     PANELS    AT    MACHINE 

fireproofed  and  equipped  as  a  substation.  One  1500-kw. 
Westinghouse  synchronous  booster  converter  unit,  with 
three  550-kva.  single-phase  transformers,  have  already 
been  installed,  and  a  duplicate  unit  ordered.  Sufficient 
floor  space  is  still  left  for  two  additional  units  and  a  low- 
voltage,  direct-current  booster. 

All  alternating-current,  three-phase,  4000-volt  lines 
enter  the  basement  directly  from  the  manhole  in  the 
streets  through  a  well-laid  clay  conduit  run.  The  pot- 
heads,  disconnecting  switches  and  potential  transform- 
ers are  mounted  in  the  basement.  The  alternating- 
current  bus  and  oil  switches  are  mounted  in  a  poured 
concrete  structure  with  additional  "transite"  barriers  be- 
tween phases,  as  shown  in  Fig.  1.  Standard  Westing- 
house  alternating-current  rotary-converter  and  line 
panels  are  employed. 

The  rotary  converter  is  equipped  for  alternating- 
current  or  direct-current  starting.  The  low-voltage 
panel  is  installed  near  the  alternating-current  end  of 
the  rotary,  while  two  separate  panels  bearing  the  direct- 
current  circuit  breakers  and  starting  switch  are  near 
the  direct-current  end  of  the  machine  to  avoid  con- 
gestion at  the  main  direct-current  switchboard. 

The  direct-current  switchboard  is  split  at  the  center, 
placing  the  positive  bus  at  one  end  and  negative  bus  at 
the  other.  Allowance  has  been  made  for  the  use  of  a 
double-bus  scheme  when  the  station  capacity  is  in- 
creased. Direct-current  cables-  leaving  the  feeder 
switchboard  enter  a  carefully  laid  clay  conduit  run  in 
the  basement,  which  leads  directly  out  into  a  manhole 
in  the  street.  All  exposed  cables  are  covered  with  con- 
crete to  insure  them  against  injury  and  the  possibility 
of  burning. 

A  spray  air  washer  having  a  capacity  of  72,000  cu. 
ft.  per  minute  has  been  installed,  and  will  be  used  to 
supply  cool,  clean  air,  particularly  during  summer. 


•••••  ••••• 
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FIG.    1 — CONVERTER    SWITCHBOARDS    AND    CONCRETE    SWITCH    AND   BUS    STRUCTURES   WITH    TRANSITE   BARRIERS 
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Conditions  That  Help  to  Determine 
Boilers  to  Fire 

Many  operating  companies  have  no  set  rules  for  the 
selection  of  boilers  to  operate  during  a  particular 
period  aside  from  the  requirement  that  each  unit  shall 
be  shut  down  periodically  for  inspection  and  repair  at 
certain  intervals.  What  appears  to  be  a  more  satis- 
factory schedule  is  followed  by  an  Eastern  company. 

As  a  direct  result  of  inspection  the  location  of  boil- 
ers to  be  used  for  the  next  week  is  determined.  In  the 
order  of  importance  this  is  determined  by  the  following 
factors:  First,  only  those  boilers  which  are  in  first- 
class  condition  are  allowed  on  the  working  list;  second, 
if  possible,  those  boilers  at  the  shortest  distance  from 
the  turbines  are  used;  third,  the  boilers  are  so  located 
that  the  minimum  number  of  men  may  be  used  in  their 
operation;  fourth,  as  many  boilers  as  possible  should 
discharge  their  products  of  combustion  into  the  same 
stack.  From  a  study  of  the  boiler  arrangement  this 
electric-service  company  has  also  found  that  if  two 
and  a  half  boilers  are  allotted  per  man,  with  a  water 
tender  in  charge  of  each  aisle,  certain  combinations  will 
require  more  help  than  others.  Draft  conditions  are 
better  when  the  chimneys  operate  with  the  maximum 
number  of  boilers  for  which  they  are  designed.  If  they 
are  operated  on  fewer  furnaces,  the  draft  is  likely  to 
be  reduced.  It  is  of  interest  to  note  in  this  connection 
that  if  a  little  thought  is  given  as  to  which  boilers  are 
to  be  left  on  the  line  hot-banked  to  furnish  steam  for 
cleaning,  a  considerable  saving  can  be  made  by  using  a 
boiler  near  those  to  be  cleaned.  This  materially  reduces 
pipe-line  losses. 


The  Use  of  Powerful  Horns  or  Bells  in 

Connection  with  Telephones 

By  Frank  T.  Cold  well 

Superintendent  Mohawk  Hydro-Electric  Company 

On  page  1316  of  the  Electrical  World  for  Dec.  11, 
1915,  Harry  Restofski  suggests  operating  horns  in  con- 
nection with  relays  connected  to  telephone  lines.  If 
powerful  bells  or  horns  are  connected  to  standard  re- 
lays or  drops,  trouble  is  liable  to  develop  due  to  the 


Phoney 


Ground 


overcome  the  objections  mentioned.  There  are  a  num- 
ber of  "direct"  telephone  lines  on  which  standard  drops, 
represented  by  DD,  are  used,  and  a  party  line  to  which 
is  connected  the  special  relay  B.  Code  signals  are  used 
on  the  party  line.  In  the  diagram,  A  and  C  represent 
ordinary  20-ohm  "pony"  telegraph  relays.  The  magnets 
of  these  relays  are  connected  in  series  with  two  10-watt 
lamps  to  the  110-volt  grounded  lighting  circuit.  It  will 
be  seen  that  if  the  drops  DD  fall  the  magnet  of  A  will 
be  short-circuited,  releasing  the  armature  of  A  and 
closing  the  bell  circuit. 

Originally  the  relay  of  the  party  line  was  arranged 
as  shown  at  E.  This  particular  party  line  is  heavily 
loaded  and  there  is  a  great  variation  in  the  frequency 
and  the  voltage  of  the  signaling  current.  Several  de- 
signs of  home-made  relays  and  one  made  by  a  leading 
manufacturer  were  tried  with  unsatisfactory  results. 
Finally  the  arrangement  shown  at  B  in  connection  with 
the  relay  C  was  used.  It  should  be  noted  that  relay  B 
opens  its  contacts  when  the  magnet  is  energized.  With 
this  design  "fast"  code  signals  are  clearly  given,  and  a 
signal  from  "central"  attempted  when  a  receiver  is  down 
comes  in  as  clear  as  a  higher-voltage  and  lower-fre- 
quency signal  from  the  nearest  party. 


Electric  Device  for 

Measuring  the  Heights  of  Acid  in  Tanks 

By  M.  M.  Samuels 

Glass-tube  gages  for  indicating  the  depth  of  liquid  in 
a  tank  are  not  suitable  when  the  liquid  is  an  acid.  The 
method  generally  employed  for  determining  the  depth  of 
acid  in  a  tank  consists  of  lowering  an  iron  rod  into  the 
tank  until  it  reaches  bottom  and  then  measuring  the 
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1 CONSTRUCTION   OF  DEVICE  FOR   MEASURING   HEIGHTS  OF 

ACID    IN    TANKS 


small  carrying  and  "rupturing"  capacity  of  the  con- 
tacts. If  the  bell  or  horn  is  operated  from  the  110-volt 
lighting  circuit  there  is  a  possibility  of  the  insulation 
breaking  down  and  a  "cross"  resulting  between  the 
lighting  and  telephone  circuits. 

In  the  accompanying  diagram  a  scheme  used  for  sev- 
eral years  by  the  Mohawk  Hydro-Electric  Company, 
Ephratah,  N.  Y.,   is  shown,  which  has  been  found  to 


liquid  depth  on  the  rod.    This  method  is  crude  and  cum- 
bersome. 

At  the  suggestion  of  Dr.  H.  V.  Walker,  of  the  Maas 
&  Waldstein  Company  of  Newark,  N.  J.,  the  writer  has 
worked  out  a  simple  electrical  device  for  the  purpose, 
several  of  which  have  now  been  in  operation  successfully 
at  that  company's  plant  for  about  a  year.  Figs.  1  and  2 
show  the  device  in  its  simplest  form.     Two  platinum 


ELECTRICAL     WORLD 


Vol.  67,  No.   L9 


wires  are  heated  Into  small  glase  tubei  approximately 

'1  -in.    long.      About     1     16  ill.    Of   tlic   wire   projects   at    the 

bottom  of  the  glass  tubei  for  contacts  ami  aboul  I  in.  at 
t  hr  top.  a  pair  of  No.  M  rubber  covered,  double  braided 
u  Mi-,  are  attached  to  the  top  enda  of  the  platinum  wires, 
rheee  glasa  tubes  arc  inserted  In  ■  '  •  In.  Iron  conduit, 
which  is  then  completely  tilled  with  paraffin. 

A   lamp  suitabh    protected  bj    a  wire  guard  18  mounted 

on  top  of  the  pipe,  as  shown  at  the  left  In  Pig.  i.  and  s 
flexible  two-conductor  deck  cable  le  broughl  ou1   from 

the  side  of  the  pipe  with  a  strong  marine  plug  attached 

to  its  end,      A   receptacle  box   furnishing  alternating 

current    and    mounted   on   the   tank   or    near   it    serves   as 
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FIG.   2 — CONNECTIONS  OF  CONTACT  DEVICE  TO   110-VOLT   SUPPLY 

the  source  of  energy.  When  the  outfit  is  inserted  in  the 
tank  the  lamp  lights  up  as  soon  as  the  platinum 
contacts  touch  the  acid.  The  height  of  the  acid  can  be 
read  directly  on  a  wooden  scale  attached  to  the  rod. 

By  several  tests  it  was  found  that  for  the  particular 
acid  used  the  drop  across  the  platinum  contacts  through 
the  acid  was  about  10  volts,  and  therefore  100-volt  lamps 
were  chosen  for  a  110-volt  source.  A  switch  is  inserted 
in  the  rod,  which  short-circuits  the  platinum  contacts 
and  throws  the  lamp  directly  across  the  buses.  In  this 
manner  the  lamp  can  be  tested.  This  switch  is  so  con- 
structed that  it  opens  automatically  as  soon  as  the  pres- 
sure of  the  hand  is  released. 

The  valve  for  feeding  the  acid  tank  is  very  often  a 
great  distance  away  from  the  tanks,  and  the  man  operat- 
ing the  tanks  has  no  way  of  telling  when  they  are  filled 
up  to  proper  depth.  A  signboard  was  therefore  in- 
stalled near  the  valves,  with  one  lamp  for  each  tank 
connected  in  multiple  with  the  lamp  on  the  measuring 
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FIG.  3 — CONNECTIONS  OF  DEVICE  FOR  SET  OF  THREE  ACID  TANKS 

rod.  The  rod  is  held  in  the  tank  at  such  a  height  that 
the  platinum  contacts  are  located  at  a  point" up  to  which 
it  is  intended  to  fill  the  acid.  As  soon  as  the  tank  is 
full  the  lamp  on  the  signboard  will  light  up.  For  this 
purpose  the  plug  has  to  be  of  the  three-contact  type  and 
the  cable  made  with  three  conductors.  A  diagram 
of  connections  for  a  set  of  three  tanks  is  shown  in  Fig.  3. 
In  some  cases  the  rod  was  left  permanently  in  the 
tank,  omitting  the  lamp  on  top  of  the  measuring  rod 
and  only  using  the  lamp  on  the  signboard.  Bells  can 
easily  be  added  to  the  system  to  indicate  either  when 
the  tank  is  full  or  when  it  is  empty. 


Manipulations    of   Fuel    Bed    Required    When 
Burning  at  High  Rates 
The  operating  practice  of  one  large  steam  station  haf 

shown  that  the  highest  efficiency  Of  M  urphy-stoker 
equipped  boilers  operated  with  natural  draft  is  ob- 
tained when  they  are  operated  at  L86  DOT  CCnl  Of  normal 
rating.  It  is  the  practice  of  this  station,  however,  to 
operate  them  as  high  as  250  per  cent  of  rating.  This 
has  been  found  advisable  because  it  is  difficult  to  pre- 
vent holes  forming  in  the  fuel  beds  at  the  lower  ratings 
and  because  a  large  number  of  banked  boilers  would  be 
required  to  carry  peak  loads  if  135  per  cent  rating  were 
the  limiting  load  for  each  unit. 

At  high  rates  of  burning  the  fire  tends  to  clinker  and 
it  is  necessary  to  keep  a  fireman  for  each  2.5  boil- 
ers to  keep  the  fires  constantly  roused  up  and  properly 
covered.  Long  rouse  bars  are  shoved  through  the  holes 
provided  for  this  purpose  and  the  clinker  is  broken 
up  somewhat,  the  air  being  allowed  to  circulate  more 
freely  through  the  bed  of  fuel.  It  is  also  necessary  to 
watch  the  feed  of  the  furnace  carefully,  in  order  to  se- 
cure even  distribution  of  coal.  A  certain  amount  of 
coal  must  be  shaken  down  by  hand  at  points  where  it 
is  most  needed  and  the  other  or  thicker  parts  of  the 
fire  allowed  to  burn  out. 

With  forced  draft,  as  might  be  expected,  the  tendency 
of  the  coal  is  to  clinker  much  more  rapidly,  due  to  the 
fact  that  the  temperature  of  the  fuel  bed  is  above  the 
fusing  temperature  of  the  ash,  causing  a  much  more 
frequent  use  of  the  rouse  bars  and  a  closer  watch  on 
the  fires.  The  feed  conditions  need  more  constant 
watching  at  the  higher  rates.  If  the  feed  is  set  very 
fast  some  of  the  coal  will  fail  to  be  entirely  consumed 
before  it  reaches  the  clinker  bar  and  coke  becomes 
ground  away  into  the  ash  pit.  The  feed  must  then  be 
slowed  up  and  the  fire  must  be  kept  in  motion  by  the 
rouse  bars. 

As  a  rule  it  is  necessary  to  clean  the  fires  every  other 
watch.  This,  however,  is  left  to  the  water  tender  in 
charge  of  the  fires. 


Lubricants  for  Water  Turbines  and 
Governor  Systems 

The  Pennsylvania  Water  &  Power  Company,  McCalls' 
Ferry,  Pa.,  has  experimented  with  a  new  semi-solid 
petroleum  grease  on  its  hydraulic  turbine  gate  riggings 
which  are  exposed  to  the  corrosive  and  erosive  action  of 
the  Susquehanna  River  water  (containing  acid  and 
grit)  and  has  found  it  very  satisfactory  regarding  last- 
ing qualities  and  protection  against  corrosion.  The 
company  contemplates  using  it  in  other  similar  places, 
for  instance  on  hand-gate  rollers. 

The  grease  employed  is  practically  stable  in  the  pres- 
ence of  alkali  or  acid  solutions  of  considerable  strength, 
insoluble  in  water,  and  adheres  very  firmly  to  metallic 
surfaces.  Furthermore,  its  consistency  does  not  change 
appreciably  over  a  wide  range  of  temperature.  The 
grease  can  be  applied  by  means  of  compression  grease 
cups  or  with  the  packings,  bushings  and  bearing  sur- 
faces when  the  mechanism  is  situated  where  it  has  to 
operate  for  long  periods  without  attention  on  the  part 
of  station  operators. 

In  its  governor  system  the  Pennsylvania  Water  & 
Power  Company  is  using  a  special  preparation  of  oils 
which  combines  with  water  forming  an  oily  emulsion. 
This  obviates  the  necessity  of  employing  pure  oil  and 
still  does  not  cause  corrosion  of  metallic  parts  as  the  oil 
forms  a  greasy  coating  on  the  latter.  The  lubricant  and 
the  grease  mentioned  are  developments  of  the  Crew 
Levick  Company,  Philadelphia,  Pa. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Electric  Ranges  in  Modest  Homes 

Electric  Cooking   for  $3  a  Month  in  the  Utah  Company's  Ter- 
ritory— The  Diminishing  Cost  of  Securing  This 
Business  as  the  Campaign  Proceeds 

The  Utah  Power  &  Light  Company  of  Salt  Lake  City, 
Utah,  is  making  every  effort  to  impress  upon  the  public 
how  rapidly  electric  cooking  is  being  adopted  by  people 
of  average  means.  The  accompanying  reproduction 
shows  a  recent  double-page  newspaper  advertisement, 
which  displays  the  photographs  of  twenty-odd  small 
homes  where  electric  ranges  have  been  installed.  Under 
the  caption  "It  Pays  to  Cook  by  Wire"  this  advertise- 
ment reads: 

ELECTRIC      FAN      TIME — RANGE      TIME — NOW! 

With  summer  days  come  hot — hot  kitchens !  And  for  house- 
wives who  spend  hours  over  a  wood  range,  constantly  feeding  it 
fuel  in  an  effort  to  get  an  even  cooking  heat,  and  struggling  end- 
lessly with  dirt,  soot  and  ashes — summer  is  one  long  nightmare  of 
kitchen  drudgery. 

IT    PAYS     TO     "COOK     BY    WIRE" 

Less  than  $3  a  month  is  the  average  cost  of  the  electric  service 
necessary  to  operate  the  electric  ranges  in  all  the  homes  served  by 
the  Utah  Power  &  Light  Company.  In  other  words,  it  costs  less 
than  $3  a  month  to  do  all  the  cooking  for  an  average  family  of 
five,  with  an  electric  range — according  to  the  records  of  our  own 
electric-ran.^e  customers. 

Everywhere  throughout  Utah  and  Idaho,  and  the  Intermoun- 
tain  West,  housewives  are  realizing  how  easy  it  is  and  how  eco- 
nomical to  discard  old-style  cook  stoves  and  "cook  by  wire." 
Pictured  herewith  are  but  a  few  of  the  many  homes  throughout 
this  section  where  electric  cook  stoves  are  used  exclusively.  The 
housewives  of  these  homes  will  tell  you  how  much  cooler  and 
more  pleasant  their  kitchens  are — how  much  easier  it  is  to  cook 
with  electricity — how  much  cheaper. 

Or,  better  still,  come  to  our  store  and  let  us  show  you  just  how 
simple  is  the  operation  of  an  electric  range — how  many  more 
things  you  can  cook  with  electricity — how  much  better  you  can 
cook,  and  how  great  is  the  saving  of  food  and  expense.  You  may 
buy  an  electric  range  in  our  store  on  terms  convenient  to  yourself. 


W.  R.  Putnam,  sales  manager  of  the  company,  in  com- 
menting on  the  growth  in  range  business  in  Salt  Lake 
City  says : 

"In  1913  we  conducted  our  first  range  campaign.  This 
resulted  in  the  selling  of  thirty-eight  ranges  and  our 
sales  expense  per  range  sold  amounted  to  $83.60.  In 
1914  we  put  out  ninety-nine  ranges  and  our  sales  ex- 
pense per  range  sold  was  $60.01.  In  1915  we  sold  526 
ranges  and  our  expense  per  range  sold  was  $17.72,  made 
up  as  follows:  demonstration,  $7.24;  salary  of  salesman, 
$7.11;  advertising,  $3.37. 

"We  have  found  that  very  active  demonstration  work 
is  necessary  in  starting  an  electric-cooking  campaign, 
as  this  seems  to  be  the  most  satisfactory  way  to  con- 
vince housewives  that  electric  cooking  is  feasible.  How- 
ever, we  will  do  less  demonstration  this  year  and  more 
direct  work  with  customers,  as  a  very  considerable  per- 
centage of  our  prospects  now  realize  that  electric  cook- 
ing is  feasible.  But  our  experience  has  demonstrated 
that  the  central  station  has  to  do  all  of  the  pioneering 
work  with  customers  in  the  electric  cooking  game. 

"With  the  present  high  prices  of  electric  ranges — 
high  compared  with  the  cost  of  gas  and  coal  ranges — 
we  find  it  necessary  to  sell  electric  ranges  at  cost  and 
offer  attractive  deferred  payments  extending  over  a 
period  of  twelve  months.  You  can  readily  appreciate 
that  the  dealer  or  jobber  is  not  in  a  position  to  handle 
this  class  of  business,  for  it  has  been  our  experience 
that  the  central  station  has  to  spend  as  sales  expense 
anywhere  from  $15  to  $80  a  range. 

"We  are  all  anxiously  looking  forward  to  the  time 
when  dealers  will  be  properly  equipped  to  handle  all 
such  merchandising,  but  we  cannot  neglect  this  present 
opportunity  to   increase  business,  and  therefore,   with 
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A  GALAXY  OF  ELECTRIC-RANGE  INSTALLATIONS  ON  THE  LINES  OF   THE    UTAH    COMPANY    AS    PICTURED    IN    ONE   OF    ITS    PAGE    "ADS" 
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ranges  and  similar  device  .  we  probablj  will  have  to 
do  tii»'  merchandising  for  some  years  to  come  But  we 
Peel  thai  the  manufacturer!  should  recognise  tins  con 

•lit n>M  ud  should  assist   the  centra]  station     In  thi 
pioneer  work,   until   the   time  lias   arrived   when   the 

dealers    and    jobbers    can    take    o\er    this    class    of    mer 

chandise." 


Getting  the  Tennis  Court   Into  Trim  for 

Summer- Ni^ht    Games 

For  the  average  daj  worker  who  Is  a  devotee  of  ten- 
nis, the  hours  of  daylight  which  can  be  spent  on  tin1 

courts  after  business  hours  are  all  too  short,  and   m;m.\ 

a  fast  "set"  has  to  in*  reluctantly  given  up  at  gathering 
darkness.  During  the  past  few  seasons,  however,  many 
courts  have  been  equipped  for  night  playing  by  the  aid 


A  NEW  YORK  PHYSICIAN'S  ELECTRIC-LIGHTED  TENNIS  COURT — 
TWENTY-FOUR  300-WATT  TUNGSTEN  LAMPS  IN  REFLECTORS 
PROVIDE   THE    ILLUMINATION 

of  electric  light,  thus  securing  for  the  players  an  exten- 
sion of  the  period  of  play  into  the  cool  of  the  evening, 
and  so  insuring  the  most  delightful  hours  out  of  the 
twenty-four  for  this  active  sport  with  racquet  and  ball. 
Illustrated  herewith  is  the  illuminated  tennis  court 
belonging  to  Dr.  C.  V.  Paterno  of  West  183rd  Street, 
New  York  City.  Twenty-four  300-watt  Mazda  lamps 
inclosed  in  Wheeler  reflectors  are  installed  along  the 
side  lines,  twelve  on  each  side,  at  a  height  of  12  ft. 
above  the  surface  of  the  court.  The  tips  of  the  lamps 
are  frosted  to  prevent  the  filaments  causing  glare  in 
the  eyes  of  the  players. 


Toledo  Sells  $16,000  in  Sweepers 

In  twenty-seven  selling  days  during  the  month  of 
March,  with  twenty-one  salesmen  on  the  street,  the 
Toledo  (Ohio)  Railway  &  Light  Company  sold  349 
Hoover  suction  sweepers,  which  represent  a  merchandis- 
ing value  of  approximately  $16,000.  It  is  a  remarkable 
record  for  the  sale  of  suction  sweepers  in  a  single 
month. 

A.  K.  Young,  new-business  manager  for  the  company, 
describes  the  achievement  as  follows: 

"As  far  as  the  details  of  the  campaign  go,  we  handled 
this  as  we  do  our  ordinary  every-day  work.  The  sales- 
men were  simply  asked  to  bend  their  every  effort  during 
the  month  of  March  to  sell  suction  sweepers,  and  in 
February  each  representative  prepared  a  mailing  list  of 
his  prospective  customers  for  these  appliances  and  sent 
it  to  the  manufacturer,  who  took  care  of  the  personal 


letter  advertising.      Beginning   Feb.  26,   they   sent   seven 

letters  a  day  to  each  man's  territory,  and  then  notified 
the  representatives  <>i'  the  addresses  mailed.  In  this 
way  he  cm  Id  time  his  call  upon  the  prospective  customer 

the  day  after  the  letter  was  received.  This  scheme,  we 
found,   worked   out    admirably.     We   supplemented   this 

advertising  with  placards  in  the  street  cars,  with  win- 
dow displays,  and  with  liberal  newspaper  advertising, 
from  which  we  obtained  \er\   good  results. 

"Alter  the  personal  letter  had  been  received  an  intro- 
ductory call  was  made  to  obtain  permission  for  a  free 
demonstration  and  a  i'vw  two-day  trial  in  the  home. 
After  the  demonstration  and  trial  a  follow-up  call  was 
made  to  close  the  prospect,  or  if  this  was  not  possible,  to 
take  the  cleaner  to  some  other  home  for  a  free  demon- 
stration and  trial.  This  plan  was  carried  through  so 
effectively  that  we  'sold'  83  per  cent  of  our  demonstra- 
tions, which  we  think  is  quite  a  record." 


Public-Spirited  Co-operation  of  Cleveland 
Company  in  Civic  and  Charity  Affairs 

The  plan  by  which  the  Cleveland  (Ohio)  Electric  Il- 
luminating Company  is  soliciting  funds  for  the  local 
Federation  for  Charity  and  Philanthropy,  through  the 
use  of  blank  spaces  on  its  monthly  customers'  state- 
ments, as  recently  described  in  these  columns,  has  now 
been  extended  to  a  still  wider  field.  Every  month  the 
printed  matter  of  this  charitable  organization  is  car- 
ried to  the  company's  75,000  patrons  in  the  envelopes 
with  the  company's  statements.  With  the  statements 
recently  mailed  was  a  circular  inquiring  of  the  ad- 
dressees as  to  their  ability  to  aid  in  charitable  matters. 
This  rather  pertinent  inquiry  is  justified  on  the  grounds 
that  "it  is  the  business  of  charity  to  know  all  about 
everybody,"  for  proper  conditions  of  life  and  work  will 
do  much  to  eliminate  the  existence  of  a  "submerged 
tenth." 

It  is  said  that  the  Cleveland  charitable  organization 
has  secured  500  new  donors  through  the  operation  of 
the  plan  of  the  Illuminating  company  in  the  three 
months  since  it  was  started.  So  far  all  the  matter 
mailed  has  been  educational  and  there  has  been  little  in 
the  way  of  pleas  for  help. 

Another  public  matter  in  which  the  company  has 
given  substantial  aid  is  the  campaign  for  a  municipal 
auditorium  or  convention  hall.  The  subject  of  issuing 
bonds  for  the  purpose  was  before  the  voters  last  Tues- 
day. During  the  weeks  preceding  the  day  of  the  bal- 
loting, the  company  erected  a  beautiful  flag  over  its 
sign  at  the  side  of  its  building  on  the  Public  Square 
and  put  out  the  plea  on  the  sign  itself:  "Vote  for  the 
public  hall  on  April  25.     Do  it  for  Cleveland." 


What  the  American  Housewife  Knows  About 
Electric  Cooking 

In  order  to  ascertain  the  actual  attitude  of  the  Amer- 
ican housewife  toward  the  electric  range,  one  of  the 
range  manufacturers  recently  conducted  an  investiga- 
tion embracing  twenty  cities,  scattered  across  the  coun- 
try, in  which  men  visited  homes  of  every  class  and  ques- 
tioned the  housekeepers.  This  canvass  developed  some 
interesting  facts. 

It  was  found,  for  example,  that  26  per  cent  of  all  these 
housewives  had  thought  about  the  benefits  that  would 
come  with  electric  cooking  methods,  and  considered  the 
possibility  of  their  purchasing  an  electric  range.  Among 
these  interested  prospects  11  per  cent  definitely  stated 


May  6,  1916 


ELECTRICAL     WORLD 


1055 


that  they  would  be  willing  to  double  the  cost  of  cooking 
to  obtain  the  advantages  of  cleanliness  and  convenience, 
and  27  per  cent  were  willing  to  increase  their  cooking 
expenses  by  one-half  if  necessary.  These  figures  alone 
would  seem  to  indicate  a  very  general  interest  in  the  sub- 
ject and  a  willingness  to  pay  additional  for  the  very 
decided  benefits  offered. 

The  most  notable  facts  developed  by  this  canvass, 
however,  related  to  the  actual  knowledge  which  these 
women  possessed  of  the  characteristics  of  electric  cook- 
ing and  the  improvements  which  it  makes  possible  in 
the  preparation  of  the  food.  It  was  found  that  whereas 
37  per  cent  of  all  these  women  knew  that  the  electric 
range  is  cleaner  than  all  other  stoves,  only  about  1  per 
cent  had  ever  realized  that  electric  cooking  saves  wast- 
age in  the  food  itself,  and  therefore  brings  economy  in 
meat  bills. 

Again,  though  24  per  cent  knew  that  it  is  more  con- 
venient to  use  an  electric  range,  only  6  per  cent  under- 
stood that  electric  cooking  is  cooler  in  the  kitchen,  and 
only  3  per  cent  of  the  housewives  knew  that  it  is  safer 
than  a  gas  range. 

Not  one  appreciated  the  advantage  of  the  constant 
temperature  afforded  by  the  electric  range  or  realized 
what  a  very  important  factor  this  is  in  all  cooking 
operations.  The  investigation  demonstrated,  in  short, 
that  the  great  need  of  the  moment  is  for  the  direct 
education  of  the  public  in  the  comparative  advantages 
of  cooking  by  the  old  gas-range  and  coal-range  processes 
and  the  new  electric  range  process. 


Electric  Truck  Used  to  Combat  the  Gypsy- 
Moth  at  Concord,  Mass. 

The  1-ton  truck  illustrated  is  operated  by  the  town  of 
Concord,  Mass.,  practically  all  the  year  round  to  combat 
the  attacks  of  the  gypsy  moth  on  the  city's  beautiful 
shade  trees.    The  truck  carries  a  maximum  crew  of  five 
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A   PARK   BOARD'S   ELECTRIC   GYPSY-MOTH    TRUCK 
This  1-ton  electric  wagon  carries  a  crew  of  five  men  and  has  an 
extra-long    body    to    hold    the    ladders,    pruning    hooks    and    other 
equipment  used  in  the  work  of>  exterminating  the  tree  moth. 

men,  with  ladders,  pruning  hooks  and  the  other  equip- 
ment necessary  for  the  work.  The  truck  itself  was  fur- 
nished by  the  General  Motors  Truck  Company,  and  is 
provided  with  a  44-cell  Gould  storage  battery.  The  body 
was  built  by  the  town  of  Concord,  and  was  made  un- 
usually long  in  order  to  carry  the  requisite  ladders.  The 
town  of  Concord  has  an  area  of  approximately  20  sq. 
miles,  and  the  truck  covers  successively  the  streets  of 
the  entire  municipality.  The  truck  is  charged  nightly 
when  in  service  at  the  Concord  municipal  electric  light- 
ing plant. 


Company    Service   and    Individual    Courtesy 
Over  the  Telephone 

To  its  2500  employees  the  Georgia  Railway  &  Power 
Company,  Atlanta,  Ga.,  has  just  issued  copies  of  a  read- 
able little  booklet  entitled  "Our  Service  Over  the  Tele- 
phone," which  is  designed  to  remind  members  of  the 
staff  of  the  limitations  and  possibilities  of  the  telephone 
when  dealing  with  members  of  the  public  over  the  wire. 

'A  large  and  increasing  part  of  our  business,"  begins 
the  booklet,  "is  transacted  through  the  telephone.  To 
the  high  standard  we  have  set  for  ourselves,  we  want  to 
hold  that  part  of  our  service  which  is  rendered  over  the 
wires.  We  want  to  make  our  relations  with  the  public — 
and  with  each  other — uniformly  courteous  and  efficient. 

Every  Telephone  an  Open  Door 

"Each  of  our  telephone  stations  is  an  open  door  across 
whose  threshold  any  member  of  the  public  may  appear 
at  any  moment  and  address  us. 

"Upon  our  reception  of  that  address  and  our  response 
to  it,  we  shall  be  judged — perhaps  finally.  It  may  prove 
to  have  been  our  sole  opportunity  to  win  that  friend. 

"Though  our  business  is  the  marketing  of  public  util- 
ity service,  we  need  friends  no  less  than  another  mer- 
chant whose  wares  are  cabbages  and  cucumbers,  or  laces 
and  lingerie,  or  shoes  or  hats  or  what  not.  In  other 
words,  the  fact  that  under  the  laws  of  economy  our  busi- 
ness is  a  monopoly,  makes  it  no  different  in  this  regard 
from  the  business  that  has  many  competitors.  Each 
needs  satisfied  patrons  and  commendatory  friends.  If 
anything,  the  monopoly  needs  them  more  than  does  the 
competitive  business. 

"Therefore  this  booklet  suggests  to  you  the  wisdom  of 
guarding  the  company's  interest  and  of  building  and 
conserving  its  good  name  through  unfailing  courtesy 
toward  your  telephone  caller,  and  lively  interest  in  that 
caller's  mission." 


Public  Service  Company  Aids  in  Smoke 
Prevention  at  Boston 

According  to  information  contained  in  the  report  of 
the  Massachusetts  Gas  &  Electric  Light  Commission 
which  will  be  available  shortly,  continued  progress  is 
being  made  in  smoke  abatement  in  the  portion  of 
Greater  Boston  under  the  supervision  of  the  board's  in- 
spection department.  In  the  fiscal  year  1915  the  ob- 
served violations  of  the  smoke  law  represented  but  1.5 
per  cent  of  the  observations  on  stationary  stacks  com- 
pared with  15.5  per  cent  in  1911,  the  first  year  of  the 
commission's  smoke  inspection  work.  Violations  by 
locomotive  and  marine  stacks  also  showed  striking  per- 
centage decreases.  In  the  period  from  1911  to  1915, 
inclusive,  the  commission's  inspectors  made  131,849 
recorded  observations  on  stationary  chimneys,  the  total 
for  the  last  year  of  the  group  being  50,539.  Observa- 
tions were  made  last  year  upon  1167  stationary  stacks, 
of  which  130  belonged  to  public  service  corporations, 
646  to  manufacturing  plants,  388  to  office  buildings  and 
three  to  residences. 

Smoke  was  seen  to  be  emitted  in  excess  of  the  legal 
allowance  in  twenty-three  public  service,  153  manu- 
facturing plant,  and  ninety  office  building  stacks.  It 
is  noteworthy  that  since  1911  not  a  single  public  utility 
stack  has  continued  to  furnish  recorded  violations  of 
the  law  at  the  close  of  the  fiscal  year,  after  being  noti- 
fied by  the  board  that  excessive  smoke  was  issuing,  and 
at  the  end  of  the  1915  year  not  a  stationary  stack  of 
any  kind  was  a  continuing  violator.  But  twenty-six 
complaints  have  been  received  by  the  commission  since 
the  inauguration  of  its  supervision  of  smoke  conditions. 
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Seventeen  public   hearings  have  been   held,  and   three 
ecutiom   for  violation   have  been  conducted      The 

late  William  ll.  (it'ii  i  h  w.i      ucceeded  by  Warren  a>. 
I'M  ."ii  ai  chief  inspector  during  the  yaat  v 


The  Year's  Result-,  oi  Topeka  Wiring  Campaign 

Continuing  the  house-wiring  campaign  described  In 
the  Electrical  World  of  Nov,  27,   1915,  t  lu*  Topeka 

Kan.)  Edison  Company  Is  realizing  continued  and  in- 
creaaed  success  with  its  plan  of  maintaining  prices  to 
reap  an  Immediate  profit  on  the  wiring  job.    The  accom 

mi    >.\i\    IN    METERS  INSTALLED,    TOPEKA  EDISON  COMPANY 
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panying  curve  shows  the  results  of  the  full  year  of  1915 
as  compared  with  the  new  houses  wired  in  1914.  The 
last  month  of  the  year,  with  252  new  customers,  proved 
to  be  the  banner  month,  and  it  stands  out  in  bold  con- 
trast to  the  thirty-two  new  customers  of  December, 
1914,  when  no  special  solicitation  of  new  business  was 
in  progress. 

The  new  customers  secured  during  January  and  Feb- 
ruary, 1916,  are  also  shown  on  the  curve  chart.  These 
numbered  125  and  137  for  the  two  months  respectively, 
and  the  figures  were  considered  by  the  officials  to  be  ex- 
ceptionally good,  since  the  first  two  months  of  the  year 
are  frequently  cited  as  "dead"  ones  by  central-station 
men — a  fact  also  indicated  by  the  figures  for  the  cor- 
responding two  months  of  1914  and  1915  in  the  table. 
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"Glareless"    Hood   Lighting   for   Sheepshead 
Bay  Automobile  Speedway 

The  il""<l  lighting  of  the  Sheepshead  Hay  automobile 
peedway,  near  New   \<>vk  City,  together  with  the  Il- 
lumination "I    Hi"   L60-acre  field  within  the  tr;u'k,  work 
"ii   which   is   now   under  way,   will   make  this  the  large   I 

illuminated  area  in  the  world  for  holding  night-time 

outdoor  sporting  events,  automobile  races  and  military 
maneuvers.     An  Initial  installation  of  370  flood-lighting 

Drojectors,  each  containing  a  500-watt  gas-filled  lamp. 

will  be  used  to  illuminate  this  large  space  with  a  light 
intensity  which  has  never  before  been  attempted  on  so 
large  a   field. 

The  interior  field,  which  is  a  fair-sized  farm  within 
the  2-mile  speedway,  will  be  lighted  from  224  flood- 
lighting projectors  spaced  around  the  outer  edge  and 
directed  upon  the  field.  These  units  will  be  installed 
on  poles  30  ft.  above  the  track  and  will  deliver  an  even- 
intensity  illumination  over  the  total  field  approximating 
fifty  to  100  times  full  moonlight.  This  intensity  will 
be  further  increased  in  the  section  just  opposite  the 
grandstand  by  focusing  114  additional  flood-lighting 
units  on  this  space,  the  projectors  being  located  at  the 
top  of  the  grandstand  and  well  out  of  the  line  of  vision. 
The  indirect  light  from  these  lamps  will  also  light  the 
boxes  in  the  lower  tier  of  the  grandstand. 

The  224  projectors  around  the  2-mile  track  are  ar- 
ranged so  they  can  be  readily  turned  upon  the  race 
course,  producing  a  ribbon  of  light  for  the  entire  2  miles 
of  70-ft.  track  and  30-ft.  safety  zone.  By  this  arrange- 
ment all  light  sources  will  be  hidden  from  the  eyes  of 
the  drivers  and  the  light  will  come  from  both  sides  of 
the  track,  always  flooding  ahead  and  in  the  same  direc- 
tion as  the  speeding  machines. 

The  Speedway  will  be  supplied  with  service  by  the 
Brooklyn  Edison  Company,  from  one  of  its  near-by 
substations,  and  the  lighting  units  will  be  furnished  by 
the  General  Electric  Company.  A  contract  has  already 
been  signed  for  50,000  kw.-hr.  for  the  first  year,  and 
after  a  year  or  more  it  is  expected  that  the  load  will 
reach  200,000  kw.-hr.  per  year. 


Fifteen  Thousand  Houses  Wired  in  Sustained 

Campaign  at  Cleveland 

Under  the  special  wiring  offer  of  the  Cleveland  Elec- 
tric Illuminating  Company,  15,530  houses  have  so  far 
been  wired  and  equipped  for  electric  service.  More  than 
4500  homes  were  wired  in  1915,  an  increase  of  700  over 
1914,  and  of  2500  over  1913.  This  growth  is  taken  to 
indicate  the  popularity  of  the  idea  which  carries  with  it 
a  minimum  cost  for  wiring  and  payment  in  the  form  of 
installments  distributed  over  ten  months.  A  number 
of  the  contractors  also  furnish  fixtures  on  the  same 
terms. 


0  Jan.   Feb.    -'  b   Apr.    May  June  July  Aug.  Sept.   Oct    Nov.    Dec. 

HOUSES   WIRED   DURING   TOPEKA'S  YEAR-LONG   CAMPAIGN 


Electric-Lighted   Rifle  Ranges  in  a   Denver 

Residence 

Among  the  electrical  novelties  to  be  found  in  the  new 
residence  of  Thomas  E.  Smith,  now  nearing  completion 
at  Eighth  Avenue  and  Grant  Street,  Denver,  Col.,  are 
two  75-ft.  rifle-range  tubes  in  the  basement.  These 
built-in  brick  tubes  measure  20  in.  in  diameter,  are  elec- 
trically lighted  and  are  ventilated  by  a  vacuum  system, 
which  carries  off  the  smoke.  The  rifle  tubes  have  elec- 
tric target  carriers.  The  ranges  are  entirely  under 
ground,  and  the  target  ends  are  backed  up  by  steel 
plates. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Projectors  ahd  Reflectors 

Suggestions  on  the  Use  of  Reflectors  in  Connection  with 
Gas-Filled  Tungsten  Lamps  Both  for  Interior  Illu- 
mination  and   for   Street   Lighting 
THE  increased  intrinsic  brilliancy  of  the  modern 
nitrogen-filled  tungsten  lamp,  owing  to  the  re- 
duced area  of  the  light  source,  is  sometimes  con- 
sidered a  disadvantage.     In  a  paper  read  before  the 
Liverpool  Engineering  Society,  printed  somewhat  ab- 
stracted in  London  Electrician  of  March  17,  1916,  Haydn 
T.  Harrison  proposes,  however,  that  this  increased  in- 
trinsic brilliancy  be  utilized  by  combining  the  lamp  with 
a  reflector.    He  even  suggests  that  the  makers  of  gas- 
filled  lamps  should  coil  the  filament  as  closely  together 
as  possible  in  order  to  concentrate  the  light  source  so 
that  the  lamps  will  lend  themselves  to  more  efficient 
handling  by  means  of  reflectors. 

He  argues  that  the  desire  to  avoid  glare  is  very  nat- 
ural, but  that  the  usual  impression  held  generally — 
that  the  sole  cause  of  glare  is  the  high  intrinsic  bril- 
liancy of  a  light  source — is  wrong.  In  the  author's 
opinion  this  is  not  the  fact,  for  the  following  reason: 
If  a  10-in.  diameter  motor-car  headlight,  producing, 
say,  a  maximum  of  5000  cp.  is  compared  with  an  arc 
lamp  which,  when  inclosed  in  a  10-in.  opalescent  globe, 
also  gives  5000  cp.,  the  headlight  will  appear  to  be  much 
more  glaring  than  the  arc  lamp,  although  the  intrinsic 
brilliancy  of  the  source  is  the  same.  The  difference  lies 
in  the  fact  that  the  apparent  intrinsic  brilliancy  of  the 
source  tapers  off  in  one  case  to  nothing,  whereas  in  the 
case  of  the  headlight  it  ceases  nearly  abruptly.  Thus 
there  is  a  means  of  reducing  the  unpleasant  effect  of 
glare  without  necessarily  reducing  the  high  intrinsic 
brilliancy  of  the  source,  namely,  by  gradually  accustom- 
ing the  eye  to  the  brilliancy. 

In  considering  a  lighting  problem,  the  first  point  to 
settle  is  the  degree  of  intrinsic  brilliancy  of  a  light 
source  that  is  harmless  and  pleasant  to  the  eye.  It  may 
be  assumed  that  a  shallow  glass  bowl,  equally  illumi- 
nated all  over,  would  be  suitable  for  an  average  room. 
For  example,  a  room  15  ft.  square  by  12  ft.  high  would 
require  15  X  15  X  2  =  450  lumens  to  produce  an  aver- 
age of  2  ft.-candles.  If  this  average  were  taken  at  2  ft. 
6  in.  above  the  floor  and  the  light  source  were  2  ft.  2  in. 
below  the  ceiling,  these  lumens  would  be  directed  over  a 
solid  angle  of  about  90  deg.  Now,  a  modern  gas-filled 
electric  lamp  distributes  light  equally  in  nearly  all  direc- 
tions. Therefore  it  will  produce  lumens  equal  to  4« 
times  the  candle-power,  and  the  candle-power  required 
will  be  450  (4^)  =  36,  to  which  must  be  added  certain 
losses  to  be  considered  later,  when  it  has  been  decided 
how  best  to  direct  the  luminous  flux  over  the  desired 
angle. 

The  method  that  naturally  suggests  itself  is  the  use 
of  a  reflector  that  will  collect  the  rays  over  an  angle 
of  270  deg.  and  direct  them  over  an  angle  of  90  deg. 
But  this  would  mean  that,  within  the  angle  of  90  deg., 
the  lamp  would  be  visible,  and  that  the  only  light  out- 
side the  90  deg.  would  be  that  reflected  from  the  sur- 
roundings. Both  of  these  conditions  are  unpleasant, 
therefore  a  diffusing  bowl  is  necessary,  and  the  author 
suggests  one  9  in.  in  diameter.     Having  designed  the 


reflector  for  a  spread  of  90  deg.,  if  below  it  were  placed 
a  diffusing  glass  three  things  result:  (1)  The  visible 
area  of  the  light  source  is  increased;  (2)  a  loss  due  to 
absorption  occurs;  (3)  further  diffusing  of  light  occurs. 
The  visible  area  of  the  light  source  is  increased  to  some- 
thing over  63  sq.  in.,  depending  on  the  depth  of  the  bowl. 
Therefore  the  intrinsic  brilliancy  of  the  light  source 
is  reduced  to  less  than  4  cp.  per  square  inch,  which  is 
about  the  same  as  a  flat-wick  petroleum-lamp  flame, 
generally  admitted  to  be  a  pleasant  light.  Thus  one  of 
our  objects  has  been  attained.  The  degree  of  diffusion 
or  dispersion  will  depend  largely  on  the  type  of  glass 
used.  The  depth  of  the  bowl  can  be  regulated  to  obtain 
a  pleasant  but  small  illumination  on  the  walls  up  to 
the  height  of  the  light  source,  which  will  again  be  re- 
flected from  the  walls  to  illuminate  the  ceiling  suffi- 
ciently to  cause  a  good  effect.  Moreover,  the  amount  of 
side  diffusion  can  be  largely  regulated  by  designing 
the  reflector  to  concentrate  the  light  in  a  downward  di- 
rection; in  other  words,  to  produce  a  nearly  parallel 
beam. 

In  his  work  in  the  Navy  the  author  has  been  able  to 
produce  reflectors  which,  with  a  dispersion  of  6  deg., 
produce  a  mean  candle-power  about  1000  times  that  of 
the  original  lamp.  Let  us  suppose  that  such  a  reflector 
had  been  used  in  the  case  of  the  9-in.  fitting  previously 
referred  to.  Little  of  the  total  light  flux  would  then 
have  been  lost  in  the  reflector,  therefore  the  only  loss 
would  have  been  the  glass  absorption.  The  position  of 
the  light  source  being  suitable  for  distribution  in  the 
room,  an  efficient  and  pleasing  illumination  would  re- 
sult, even  when  using  a  lamp  of  a  high  intrinsic  bril- 
liancy. 

In  the  second  part  of  his  paper  the  author  takes  up 
the  discussion  of  street  lighting.  The  distance  at  which 
an  object  is  visible  from  a  motor  car  using  a  headlight 
of  moderate  power,  is  in  itself  proof  that  the  lighting 
of  roads  could  be  more  efficiently  carried  out  without 
increasing  the  cost.  A  32-cp.  lamp  provided  with  a 
suitable  reflector  will  produce  a  beam  by  which  a  dark- 
colored  object  can  be  seen  at  a  distance  of  750  ft.  This 
is  to  say,  with  lamps  250  yd.  apart  illuminating  condi- 
tions could  be  produced  which  would  insure  public 
safety,  whereas  the  conditions  now  are  such  that  with 
lamps  of  similar  power  placed  70  yd.  apart  the  illumi- 
nation is  so  bad  that  traffic  is  often  dangerous. 

To  suggest  that  two  32-cp.  lamps  erected  on  lamp 
posts  at  a  distance  of  750  ft.  would  be  an  improvement 
on  the  present  method  of  putting  a  60-cp.  lamp  at  dis- 
tances of  50  to  70  ft.,  will  strike  those  who  have  not  con- 
sidered the  matter  as  ridiculous.  Nevertheless  drivers 
of  fast  vehicular  traffic  rely  entirely  on  the  light  pro- 
duced by  their  own  headlights.  It  is,  however,  common 
knowledge  that  the  headlights  of  vehicles  produce  glare 
which  might  prove  a  serious  drawback  to  the  adoption 
of  concentrated  light  for  street  or  road  lighting  pur- 
poses. In  the  case  of  public  lighting  there  is  another 
means  of  reducing  it,  namely,  by  placing  the  light 
sources  at  such  a  height  that  the  most  powerful  rays 
are  only  within  the  line  of  vision  when  the  lamps  are 
viewed  from  a  distance,  and  as  the  observer  nears  the 
light  source  the  candle-power  of  the  beam  reaching  his 
eye  is  reduced.    This  method  also  has  the  advantage  of 
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following  the  correcl  curve  necessary  for  Avon  Illumina- 
tion. 
Then  is  do  Insuperable  difficulty  In  raisins  the  height 

Of   lamps   for  street    lighting,  especially   if  they   arc  not 

heavy  or  bulky,  it  has  been  the  practice  for  some  time 
to  erect  lamps  of  L0O0  <'i>.  or  over  at  ■  height  exceeding 

16    ft.    from    the   ground,   with    the   object    of   obtaining 

better  distribution.  The  light  sources  which  have  been 
described  are  of  comparatively  small  weight  and  hulk, 

and,  though  of  low  spherical  candle  power,  are  produc- 
ing, as  far  as  their  particular  purpose  is  concerned,  a 
Candle-power  far  in  excess  of  I  (MM),  and,  therefore, 
should  he  placed  at   a  higher  level. 

Such  a  scheme  in  practice  would  work  out  somewhat 
as  follows:  Take,  for  example,  a  road  50  ft.  wide,  which 
it  is  desired  to  illuminate  up  to  the  standard  of  0.1  ft. 
candles  minimum  horizontal  illumination.  If  two  lamps 
be  used  at  each  lighting  source  fitted  with  reflectors  of 
the  projector  pattern,  it  will  be  found  that,  with  a 
spacing  equal  to  100  yd.  between  each  post  and  the 
lamps  placed  at  20  ft.  above  the  ground,  the  following 
candle-power  of  the  beam  is  required  (approximate)  : 

(Hor  an  angle  of  20  degf,  ( 1 750  lumens) 17, 500  cp. 

Over  an  angle  of  20  to  l'7  d<>g.  (350  lumens) 5,500  cp. 

Over  an  angle  of  27  to  45  deg.   ( 125  lumens) 800  cp. 

These  figures  must  be  halved,  as  two  lamps  are  cov- 
ering the  same  ground  from  opposite  directions. 

With  a  reflector  correctly  designed  this  result  could 
be  produced  with  a  lamp  giving  93"  mean  spherical  can- 
dle-power, or  allowing  for  losses  in  reflectors,  say,  a 
125-cp.  lamp.  There  being  two  such  lamps  on  each  post, 
the  electrical  energy  required  at  0.7  watt  per  mean 
spherical  candle-power  would  amount  to  175  watts  per 
post.  And  as  there  would  be  only  17  posts  to  the  mile, 
the  total  energy  required  per  mile  of  lighting  would  be 
under  3  kw. 

Installations,  Systems  and  Appliances 

Oil  Switches. — Wyssling. — The  second  report  of  the 
Commission  of  High-Tension  Apparatus  and  Fire  Pro- 
tection of  the  Swiss  Electrical  Society,  dealing  especially 
with  improvements  in  the  general  arrangement  of  instal- 
lations. It  has  been  found  necessary  to  leave  openings  in 
the  oil-containers  of  oil-switches  to  prevent  the  contain- 


: i...      . 


FIGS.    1    AND    2 — TWO    OIL-SWITCH    ARRANGEMENTS    THAT    PRE- 
VENT   EXPELLED    OIL    SPREADING 

ers  from  bursting  when  internal  explosions  take  place.  It 
is,  therefore,  necessary  to  take  precautions  to  prevent 
the  oil  issuing  from  such  openings  from  spreading.  Cel- 
lular subdivision  by  solid  walls  and  the  provision  of  oil 
wells  on  the  ground  form  the  best  protection.  Fig.  1 
shows  an  oil  switch  in  a  cellular  compartment  with  an 
oil  well,  and  Fig.  16  shows  the  well  partly  filled  with 
sand  or  gravel  to  cool  the  heated  oil.  The  cooling  of 
the  oil  and  extinguishing  of  flame  may  also  be  effected 
by  placing  perforated  metal  covers  over  the  well.  A 
further  method  is  shown  in  Fig.  2,  in  which  pipes  are 
provided  to  carry   off  burning   oil.     The   same  figure 


shows  a  Rap-Opening  for  giving  a  relief  to  the  pressure 
produced   by   explosions   in  the  chamber,   the   flap   being 

arranged  so  as  to  close  11  <•!!   to  stifle  a  conflagration 

within  the  chamber.  The  admission  of  volumes  of 
den  16  Smoke  into  the  switch  gallery  may  hinder  the 
attendants  in  their  efforts  to  extinguish  a  tire  and  dam- 
the  gear  to  such  an  extent  that  the  supply  has  to 
be  interrupted  for  considerable  periods.  To  prevent 
this  the  switch-cells  may  be  provided  with  chimneys, 
and  the  loom  occupied  by  the  switchboard  attendants 
should  be  shut  off  from  the  rest  of  the  building.  The 
greatest  switch  troubles  arise  on  the  switching  off  of 
short-circuits,  and  it  is,  therefore,  desirable  to  reduce 
the  short-circuit  power  before  breaking  the  circuit. 
This  may  be  done  by  the  introduction  of  reactance  or 
preferably  ohmic  resistance,  the  reactance  or  resistance 
being  contained  within  the  switch.  Existing  switches 
may  be  adapted  by  the  addition  of  auxiliary  switches, 
successively  operated  by  relays  with  suitably  adjusted 
time-lags. — From  Bull.  No.  8,  1915,  of  Schweizer  Elek. 
Verein,  translated  in  abstract  in  London  Electrician, 
April  7,  191G. 

Electrophysics  and  Magnetism 

Skin  Effect. — H.  B.  DwiGHT. — A  brief  mathematical 
article  on  the  skin  effect  of  a  return  circuit  of  two 
adjacent  strap  conductors. — Elec.  Journ.,  April,  1916. 

Ignition  of  Gases  by  Impulse  Electric  Discharges. — 
A  brief  note  on  a  recent  paper  by  W.  M.  Thornton  be- 
fore the  (London)  Royal  Society.  The  ignition  of  gases 
by  impulsive  discharge  is  considered  first  as  a  function 
of  sparking  distance.  It  is  shown  that  the  shorter  the 
distance  the  greater  the  spark,  so  that  the  volumes  of 
the  least  igniting  sparks  are,  in  a  typical  case,  the  same 
for  all  spark  lengths.  Ignition  may  occur  with  intense 
momentary  brush  discharge,  generally  with  the  true  dis- 
ruptive spark.  The  products  of  combustion  are  found 
to  be  ionized  and  to  carry  a  positive  charge.  The  gases 
examined  were  mixtures  in  air  of  hydrogen,  methane, 
propane  and  pentane;  of  thylene  and  acetylene;  carbon 
monoxide  and  cyanogen;  coal,  gas  and  a  mixture  of 
equal  volumes  of  hydrogen  and  methane.  Hydrogen, 
propane,  pentane  and  carbon  monoxide  rise  gradually  in 
difficulty  as  the  percentage  of  oxygen  is  reduced;  me- 
thane is  ignited  by  the  same  spark  whatever  the  percent- 
age of  gas  may  be;  acetylene  and  cyanogen  have  the 
"stepped  atomic  type  of  ignition";  ethylene  is  more  in- 
flammable in  rich  mixture.  Hydrogen  and  methane  in 
equal  volumes  are  ignited  as  methane  in  type,  hydrogen 
in  magnitude.  The  limits  of  inflammability  of  the  paraf- 
fins are  shown  to  have  reached  the  upper  limit  when 
there  is  twice  the  volume  of  combustible  gas  to  that  in 
the  mixture  for  perfect  combustion,  the  lower  limit 
when  the  volume  of  oxygen  is  twice  that  for  perfect 
combustion  less  one  atom  to  the  molecule.  The  ignition 
of  coal  gas  is  through  methane.  Four  types  of  electrical 
ignition  are  given,  covering  all  from  the  most  rapid  to 
the  slowest  rate  of  discharge  from  the  poles. — London 
Electrician,  March  24,  1916. 

Atmospheric  Electrical  Variations  at  Sunrise  and  Sun- 
set.— A  brief  note  on  a  (London)  Royal  Society  paper 
by  E.  H.  Nichols.  Observations  were  made  for  a  period 
of  fifteen  minutes  before  and  fifteen  minutes  after  both 
sunrise  and  sunset,  using  the  Wilson  compensating  gold- 
leaf  electroscope  for  conductivity  and  earth-air  current, 
and  two  Ebert  electrometers  for  measuring  the  positive 
and  negative  electric  charges.  The  results  show  a  de- 
cided uniform  decrease  in  the  value  of  the  electrical 
quantities  throughout  the  sunset  period,  but  the  solar 
effect  at  sunrise  is  not  at  all  pronounced.  The  potential 
curves  for  Kew  Observatory  were  analyzed  for  the  years 
1912  and  1914  for  the  thirty-minute  period  at  sunrise 
and  sunset,  and  monthly  means  obtained  for  five-minute 
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intervals,  these  being  corrected  for  diurnal  variation. 
There  is  a  general  increase  in  the  potential  at  both  sun- 
rise and  sunset,  being  more  noticeable  in  the  winter 
months,  but  there  is  no  evidence  of  any  sudden  change. 
It  is  possible  that  the  electrical  variations  observed  may 
be  of  assistance  in  elucidating  the  problems  of  wireless 
transmission. — London  Electrician,  March  31,  1916. 

Electrochemistry  and  Batteries 

Dry  Cells. — W.  R.  COOPER. — The  conclusion  of  his 
article  on  recent  developments  of  the  dry  cell.  After 
describing  two  more  types  of  dry  cells  of  British 
make,  the  author  compares  the  performance  of  wet  and 
dry  Leclanche  cells  and  shows  that  dry  cells  are  superior 
from  the  point  of  view  of  capacity  for  a  given  weight. 
The  efficiency  in  all  types  generally  increases  with  the 
size  of  cell.  In  the  matter  of  first  cost,  wet  cells  gen- 
erally have  an  advantage.  A  dry  cell  has  the  disadvan- 
tage that  when  it  is  exhausted  it  is  of  no  further  use 
and  must  be  thrown  away,  unless  the  manufacturing 
company  makes  an  allowance  for  old  cells,  which  is 
sometimes  the  case.  Wet  cells  can,  of  course,  be  re- 
charged. But  fresh  electrolyte  does  very  little  to  put 
new  life  into  an  exhausted  cell.  It  is  necessary  to 
renew  the  depolarizing  material  as  well,  and  not  infre- 
quently the  zinc  also.  Consequently  the  supposed  ad- 
vantage of  being  able  to  re-charge  a  cell  is  not  a  very 
great  one,  and,  on  the  other  hand,  the  dry  cell  is  greatly 
superior  in  that  it  is  always  ready  for  use  and  is  ex- 
ceedingly easy  to  handle.  The  article  is  concluded  by 
notes  on  dry  cell  testing. — London  Electrician,  April  7, 
1916. 

Nitric  Acid  from  Ammonia. — G.  Schuephaus. — 
Some  technical  details  of  the  process  of  changing  am- 
monia to  nitric  acid  in  use  on  a  large  scale  in  Germany. 
—Met.  &  Chem.  Eng'ing,  April  15,  1916. 

Units,  Measurements  and  Instruments 

Dimensions  of  Electrical  Units. — S.  Ascoli. — The 
author  emphasizes  the  necessity  of  retaining  what 
Riicker  used  to  call  the  "suppressed"  dimensions,  such 
as  those  of  dielectric  constant  and  magnetic  permea- 
bility more  especially  when  units  have  to  be  defined  and 
names  assigned  to  them.  This  is  especially  to  be  borne 
in  mind  in  view  of  the  proposal  to  use  the  same  unit 
for  such  heterogeneous  quantities  as  magnetic  field  and 
magnetic  induction.  The  author  protests  against  the 
long  prevalent  view,  originated  by  the  Paris  Congress 
of  1881,  that  there  is  any  specially  fundamental  char- 
acter in  the  units  of  length,  mass  and  time.  Any  of 
these  can  be  replaced  by  others,  and  systems  can  be 
devised  in  which  mass,  for  instance,  is  replaced  by 
density  or  elasticity.  The  very  fact  that  the  dimensions 
of  electromagnetic  quantities,  expressed  in  terms  of  L, 
M  and  T,  are  different  in  the  electrostatic  and  electro- 
magnetic systems  respectively  shows  that  a  fourth 
quantity  has  been  tacitly  omitted.  But  this  fourth 
quantity  may  be  any  one  of  those  that  enter  into  the 
electromagnetic  list  of  quantities.  The  author  charac- 
terizes as  "extravagant"  the  assertion  that  an  essen- 
tially electromagnetic  quantity  like  inductance  should 
be  homogeneous  with  a  length  or  that  resistance  should 
be  measurable  in  meters  per  second.  It  is  like  "measur- 
ing the  height  of  a  mountain  in  henries  or  the  speed  of 
a  train  in  ohms!"  The  author  gives  examples  of  a 
number  of  other  systems  in  which  the  units  may  be 
arranged.  For  instance,  magnetic  pole  strength  may 
be  assumed  as  the  fourth  fundamental  quantity  and 
fractional  indices  thus  made  to  disappear.  The  same 
result  follows  the  adoption  of  current  as  a  fundamental 
unit  as  proposed  by  Giorgi.  It  is  sometimes  of  advan- 
tage to  introduce  the  "constant"  of  Biot  and  Savart's 


magneto-electric  force  as  the  fourth  quantity.  When 
any  quantity  is  expressed  by  its  full  dimensions,  these 
are  identical  in  whichever  system  they  are  expressed. — • 
Abstracted  from  L'Ellettrotecnica,  Nov.  25,  1915,  in 
London  Electrician,  April  7,  1916. 

Frequency  Meter. — W.  Peukert. — The  author  first 
gives  in  tables  and  diagrams  the  results  of  measure- 
ments of  the  effective  resistance  of  iron  wires  for  alter- 
nating current.  The  way  in  which  the  effective  resist- 
ance, voltage  and  watts  consumed  depend  on  the  fre- 
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-RATIO  OF  VOLTS  AND  WATTS  TO  FREQUENCY  WITH  CON- 
STANT   CURRENT    THROUGH    IRON-WIRE    COIL 


quency  when  the  current  is  kept  constant  is  shown  in 
various  diagrams.  Fig.  3  gives  the  curves  of  volts  and 
watts  as  function  of  the  frequency  when  the  current  is 
kept  constant  for  an  iron  wire  coil  of  1.5  mm.  diameter 
with  eighty  turns.  It  will  be  seen  that  either  a  volt- 
meter or  a  wattmeter  can  be  used  for  measuring  the 
frequency  if  the  current  is  kept  constant.  In  order  to 
fulfill  the  latter  condition  so  that  the  measurement  be- 
comes independent  of  fluctuation  of  voltage  of  the  ma- 
chine, a  compensating  Nernst  resistor  (iron  wire  in  a 
hydrogen  atmosphere)  is  connected  in  series  with  the 
iron  wire  coil.  Tests  show  that  if  the  voltage  of  the 
machine  increases  either  13  volts  above  or  decreases  13 
volts  below  the  normal  voltage  of  63,  the  current  re- 


^0d 


Nr 


FIG.  4- 


-VOLT   METER  CONNECTED  WITH   IRON-WIHE   COIL   TO 
MEASURE   FREQUENCY 


mains  perfectly  constant.  His  frequency  meter  con- 
sists, as  shown  in  Fig.  4,  of  a  volt  meter  F  M  connected 
to  the  terminals  of  an  iron  wire  coil  Sp  in  series  with 
Nernst  resistors  Nr.' — Elek.  Zeit.,  Jan.  27,  1916. 

Telegraphy,  Telephony  and  Signals 

Wireless  Telephony. — Philip  R.  Coursey. — An  ab- 
stract of  a  paper  read  before  the  Students'  Section  of 
the  (British)  Institution  of  Electrical  Engineers.  The 
author  deals  especially  with  arc  methods  of  generating 
oscillations,  the  Fleming  oil  arc,  the  Colin-Jeance  arc 
generator,  short-spark  methods  of  generating  oscilla- 
tions, the  Marconi  disc  discharger  for  generating  un- 
damped waves,  and  frequency  multipliers. — London 
Electrician,  April  7,  1916. 
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Biilo  K.  Malt  hit-,  who  takes  office 
next  week  as  city  chamberlain  of  New 

Yoik  City,  was  formerly  a  member  of 
the  Public  Service  Commission  for  the 
First  District  of  the  State  of  New 
York.  In  1918  Mr.  Maltbie  was  ap- 
pointed chairman  of  the  valuation  com- 
mittee of  the  National  Association  of 
Railway  Commissioners,  and  in  1915 
became  a  member  of  the  advisory  board 
to  C.  A.  Prouty,  director  of  the  valua- 
tion division  of  the  Interstate  Com- 
merce Commission  at  Washington.  In 
his  new  position  as  city  chamberlain, 
Mayor  Mitchel  has  announced  his  plan 
to  have  Mr.  Maltbie  give  particular  at- 
tention to  public  service  matters  as  an 
expert  adviser  to  the  administration  on 
public  utility  subjects. 

F.  B.  Gleason  has  resigned  as  Far 
Eastern  manager  of  the  Western  Elec- 
tric Company  with  headquarters  at 
Tokio,  Japan,  to  become  general  tele- 
phone-sales manager  for  the  company 
at  New  York  City. 

Norman  B.  Livermore  of  San  Fran- 
cisco was  appointed  director  of  the  Pa- 
cific Gas  &  Electric  Company  at  the 
recent  annual  meeting  of  the  company's 
stockholders.  Mr.  Livermore  succeeds 
Samuel  Insull  of  Chicago,  who  has  re- 
tired from  the  board. 

William  E.  Row,  who  has  been  as- 
sistant engineer  of  distribution  with 
the  Southern  California  Edison  Com- 
pany, Los  Angeles,  Cal.,  for  the  last 
three  years,  recently  left  San  Francisco 
for  Shanghai,  China,  where  he  will  be- 
come electrical  engineer  with  the  A. 
S.  Fobes  Company,  Ltd. 

F.  B.  Jewett,  assistant  chief  engineer 
of  the  Western  Electric  Company,  has 
been  absent  from  his  desk  during  the 
last  three  months  owing  to  trouble  with 
his  eyesight.  Mr.  Jewett  has  been 
under  the  care  of  a  specialist  at  his 
home  in  Wyoming,  N.  J.,  and  his  con- 
dition is  now  so  far  improved  as  to 
permit  his  going  South  to  recuperate 
his  health. 

T.  Commerford  Martin  and  Stephen 
L.  Coles  are  collaborating  in  the  prepa- 
ration of  an  historical  book  to  be  en- 
titled "The  Story  of  Electricity,"  which 
is  planned  as  a  popular  and  accurate 
historical  account  of  the  establishment 
and  wonderful  development  of  the  elec- 
trical   industry.      Mr.    Martin,   who   is 
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.-(•(•rotary  of  the  National  Electric  Light 
Association,  was  formerly  editor  of  the 
I  LSCTRICAL  WORLD,  and  is  also  well 
known  as  the  author  of  several  volumes 
lison,  His  Life  and  Inventions," 
"I mentions  and  Researches  of  Nikola 
Tesla,"  "Electric  Motors,"  etc. 

William  Baum,  who  has  been  a  mem- 
ber of  the  power  and  mining  engineer- 
ing department  of  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  has 
just  been  appointed  professor  of  elec- 
trical engineering  in  the  School  of  En- 
gineering of  Milwaukee.  After  gradu- 
ating from  the  Technical  College  at 
Karlsruhe,  Germany,  where  he  was  an 
assistant  to  the  late  Prof.  E.  Arnold, 
Mr.  Baum  came  to  the  United  States  in 
1902  and  entered  the  engineering  de- 
partment of  the  General  Electric  Com- 
pany at  Pittsfield,  Mass.  In  1907  he 
went  to  the  induction-motor  engineer- 
ing department  at  Schenectady,  and 
later  joined  the  power  and  mining- 
engineering  department  in ' charge  of 
Mr.  Rushmore.  In  1910  Mr.  Baum  was 
sent  to  Berlin,  Germany,  as  the  techni- 
cal representative  of  the  General  Elec- 
tric Company,  and  when  the  war  broke 
out  he  returned  to  Schenectady. 


Obituary 

W.  B.  Rockwell,  manager  of  the  East- 
ern Pennsylvania  Light,  Heat  &  Power 
Company,  Pottsville,  Pa.,  died  at  a 
Philadelphia  hospital  Saturday,  April 
29.  Mr.  Rockwell's  death  followed  an 
operation.  His  body  .was  removed  to 
Scranton,  Pa.,  for  burial. 

Arthur  J.  Walsh,  aged  thirty  years, 
commercial  manager  of  the  Wisconsin 
Gas  &  Electric  Company  at  Kenosha, 
Wis.,  died  on  April  9  after  a  brief  ill- 
ness of  appendicitis,  followed  by  an  at- 
tack of  peritonitis.  Mr.  Walsh  was 
graduated  from  the  engineering  school 
of  the  University  of  Wisconsin  in  1906. 

Enos  M.  Barton,  one  of  the  founders 
of  the  Western  Electric  Company  and 
for  twenty  years  its  president,  died  at 
his  southern  home  in  Biloxie,  Miss., 
May  2,  at  the  age  of  seventy-two  years. 
It  was  at  the  age  of  twelve  that  Mr. 
Barton  began  work  as  a  messenger  in 
the  telegraph  office  at  Watertown,  N. 
Y.  Later  he  became  an  operator,  and 
also  taught  school  for  a  time.  He  at- 
tended both  the  University  of  Roches- 
ter and  New  York  University  for  brief 
periods,  and  during  the  Civil  War 
worked  as  a  telegraph  operator  in  New 
York.  When  in  1869  the  Western  Union 
shop  at  Cleveland,  Ohio,  was  to  be 
abandoned,  George  W.  Shawk,  who 
had  been  its  foreman,  bought  part  of 
the  equipment  and  engaged  in  miscel- 


laneous work,  including  the  making  of 
inventors'  models.  Mr.  Barton  went 
into  partnership  with  him;  and  it  is  an 
interesting  fact  that  the  larger  part  of 
his  share  af  the  small  capital  of  this 
beginning  of  the  Western  Electric 
Company  was  provided  by  the  placing 
of  a  mortgage  on  his  old  home  in  Jef- 
ferson County,  New  York  State.  After 
a  few  months  Mr.  Shawk  sold  his  in- 
terest to  Elisha  Gray,  who  had  been 
the  shop's  best  customer,  and  the  firm 
became  Gray  &  Barton.  In  1872  the 
Western  Electric  Manufacturing  Com- 
pany was  incorporated  to  continue  the 
business,  Gen.  Anson  Stager  being  the 
new  president  and  Mr.  Barton  its  vice- 
president.  The  Western  Electric  Manu- 
facturing Company  was  kept  busy  mak- 
ing telephone  equipment  for  the  West- 
ern Union  company  during  the  fierce 
war  waged  by  that  company  and  the 
American  Bell  Telephone  Company  for 
the  control  of  the  telephone  industry. 
When  peace  was  made  in  1879  and  the 
Western  Union  retired  from  the  tele- 
phone field,  the  Western  Electric  Com- 
pany was  organized  to  absorb  the 
Western  Electric  Manufacturing  Com- 
pany and  certain  manufacturing  licenses 
of  the  American  Bell  Telephone  Com- 
pany. Mr.  Barton  himself  engaged 
many  of  the  present  leading  officials 
of  the  Western  Electric  organization. 
He  conceived  the  plan  of  erecting  the 
Hawthorne  shops  of  the  company  on  the 
outskirts  of  Chicago,  and  lived  to  see 
this  plan  fully  executed.  Since  Mr. 
Barton's  retirement  from  the  presidency 
of  the  company  in  1908,  he  had  been 
chairman  of  its  board  of  directors. 

George  Herbert  Stockbridge,  a  well- 
known  electrical  patent  attorney  of  New 
York  City,  died  on  April  26  at  the  age 
of  64  years.  Mr.  Stockbridge  was  a 
graduate  of  Bates  College,  Lewiston, 
Me.,  and  of  the  University  of  Leipsic, 
Germany.  Returning  to  the  United 
States,  he  became  instructor  in  elec- 
tricity at  Johns  Hopkins  University  and 
was  later  electrical  examiner  in  the  Pat- 
ent Office  at  Washington.  From  1887 
to  1889  Mr.  Stockbridge  was  in  charge 
of  the  electrical  patent  department  of 
the  Electrical  World.  Later  he  be- 
came connected  with  the  Westinghouse 
interests,  and  was  associated  with  the 
Cooper  Hewitt  Electric  Company  at  the 
time  of  his  death. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Electrically  Operated  Freezers  for  Making  Ice  Cream  in  Quantities 


There  was  a  time,  and  not  so  long  ago  at  that,  when  ice 
cream  was  considered  a  luxury,  but  with  its  recognition  as 
being  a  valuable  food,  and  with  the  ever-increasing  demand 
for  it  in  restaurants,  hotels,  soda  fountains  and  homes,  the 
manufacture  of  ice  cream  is  now  largely  conducted  along 
the  lines  of  large-scale  production  and  the  old  hand-operated 
freezers  have  been  replaced,  in  many  cases,  by  motor-driven 
machines.  In  many  modern  ice-cream  factories  batteries  of 
freezers  are  necessary  and,  figured  in  the  aggregate,  the 
amount  of  electrical  energy  required  to  operate  these  plants 
is  considerable. 


oped  by  this  company  is  provided  with  an  open  circulating 
brine  base.  The  freezing  chamber  is  of  German  silver  and 
is  surrounded  by  a  spiral  coil.  The  brine  is  pumped  from 
an  ice  and  salt-brine  tank  to  the  hollow  bottom  and  thence 
to  the  spiral  coil.     The  ice  cream  is  therefore  completely 


FIG.    1 — MOTOR    CONNECTED    TO    FREEZER    BY    CHAIN    DRIVE 

In  the  accompanying  illustrations  are  shown  adaptations 
of  electric  drive  for  operating  ice-cream  freezers  in  hotels, 
restaurants,  soda  fountain  plants,  etc.  In  Figs.  3  and  4 
are  shown  machines  placed  on  the  market  by  the  Emery 
Thompson  Machine  &  Supply  Company,  235  East  Forty- 
first  Street,  New  York.     The  latest  type  of  machine  devel- 


FIG.   2 — COMBINED   MOTOR-DRIVEN   FREEZER  AND  ICE  CRUSHER 

surrounded  by  cold  brine  and  is  evenly  and  uniformly 
frozen  from  the  sides  and  the  bottom,  thus  insuring  smooth- 
ness in  the  texture  of  the  product.  An  advantage  of  the 
open  circulating  base,  it  is  pointed  out,  is  that  the  freezer 
can  be  run  on  a  high-temperature  brine  which  means  a 
saving  in  ice  and  salt.    The  machine  is  equipped  with  under- 


FIGS.   3   AND   4 — BATTERY   OF   ICE-CREAM   FREEZERS   IN   PENNSYLVANIA    PLANT    AND    MACHINE    WITH    ICE    AND    SALT-BRINE    TANK 

AND  ICE  CRUSHER 
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drive  gear  incased  in  t  li< ■  i  ind  and  packed  in  cleax 

inn'  the  machine  run  ea  lly  and 

eliminating  vibration  and  noi  «      With  the  ander  drive  gear 
the  top  of  the  free  ei   ia  left  clear  and  ii  open  to  acci 
The   German-silver  cylinder  and   the   outer   steel   cylinder 
are  clamped  into  the  free  with  0.6-in.  tie  rode. 

Contraction  and  expansion  ^\uf  to  change  of  temperature 
from  the  cold  refrigerant  to  the  li<>t  drenching  water.  \\  I 
claimed,  \\ i !  1  no1  cause  the  cylinders  to  crack  or  leak.  The 
bottom  part  of  the  t'n.  leptacle  is  cast  m  one  piece 

and    is    threaded    for    a    1    in.    brine    inlet.      The    tup    bead    is 

•    in  one   pi.  bronze   and  extends  down   .- • 

to  form  part  of  the  hrinewny;  the  bottom  i  also  threaded 
for    the    brine    outlet.      The    paddles    and    scraper    frame    are 

,.f  a   composition   of  stiffened   bronze,  double    tinned,  and 

machined  ;\t  the  turns.  The  scrapers  cut  cleanly,  leaving 
no    frozen    liver    of    cream,    it    is    claimed,    inside    the    shell. 

The  scrapers  and  central  heater  revolve  in  opposite  direc- 
tions, tlie  double  motion  producing  an  extra  swell.     French 

creams  require  hut  little  swell  and  are  made  by  leaving  out 
the  central   beater.     The  brine  pumps  are  of  either  the  open 


impeller    or    volute    type:,.      The    freezer    and    brine 

connected  by   four  ply  wire  wound    bose.     The    freezer   is 

adapted  for  either  bell  drive,  B  Shown  in  the  illustration, 
or   for  direct  d< 

The  late  t  electric  freezer  placed  on  the  market  by  the 
Peerless  Freezer  Company,  Winchendon,  .Mass.,  la  shown 
in   Pig.   l.     It  is  entirely  aelf  contained  and  the  motoi    i 

Connected    to   the    fif-v/AT   by    means   of  chain    drive. 

Another   interesting  sel  I'  cont  ained    ice  cream    making  out- 
lit  is  shown  in  Kig.  2  and  is  being   manufactured   by   the    I 
E.    Whitney    Company,    65    Sudbury    Street,    Boston,    Ml 

This  Type  S  machine,  as  it  is  called,  i  a  combination 
freezer  and  ice  crusher,  being  mounted  on  a  single  substan- 
tial iron  base  occupying  little  floor  space  and  insuring  the 
necessary  rigidity  for  successful,  continuous  operation.  The 
ciii:  her  can  be  disengaged  quickly  by  means  of  a  sliding 
gear.  The  beater  blades  are  turned  in  a  direction  opposite 
to  that  of  the  can,  insuring,  it  is  declared,  a  large,  "smooth" 
and  uniform  product.  The  machine  is  operated  by  a  Gen- 
eral Electric  motor  and  is  being  made  with  capacities  of 
4.5  gal,  6  gal.  and  10  gal. 


Ampere-Hour  Meter  Applied 
to  Gas-Electric  Car 

In  connection  with  the  announcement 
of  the  new  gas  electric  car  of  the  Woods 
Motor  Vehicle  Company,  it  is  interest- 
ing to  note  that  the  successful  opera- 
tion of  the  battery  of  this  car  depends 
upon  a  "Sangamometer"  Type  MS  am- 
pere-hour meter  manufactured  by  the 
Sangamo  Electric  Company  of  Spring- 
field, 111.  An  interesting  feature  of  the 
meter  as  applied  on  this  car  is  the 
special  dial  designed  by  the  Woods  com- 
pany, which  instead  of  reading  in  am- 
pere-hours, as  usual,  reads  in  specific 
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METER    FOR    USE    ON    GASOLINE-ELECTRIC 

CAR   THAT   READS   IN    SPECIFIC 

GRAVITIES 

gravities.  On  the  dial,  as  shown  in  the 
illustration  of  the  meter  herewith,  there 
are  also  two  red  areas  marked  respect- 
ively "empty  zone"  and  "full  zone."  The 
large  white  area  between,  from  specific 
gravity  of  1190  to  1260,  is  marked  "nor- 
mal zone." 

As  will  be  understood  from  the  de- 
scription of  this  car  which  appeared  in 
the  Electrical  World  of  March  25, 
1916,  no  charging  from  an  outside 
source  is  required  as  the  mutual  ac- 
tion of  the  gas  engine  and  the  electric 
motor-generator  provides  ample  charge 
for  the  battery  under  all  conditions  of 
operation.  With  this  arrangement,  how- 
ever, it  is  absolutely  necessary  to  have 
an   indicating   device  which   will   show 


that  the  system  is  operating  properly, 
and  for  this  purpose  the  meter  is  pro- 
vided. The  operation  is  correctly  indi- 
cated at  all  times,  and  a  person  driv- 
ing the  car,  simply  notes  the  position 
of  the  hand  on  the  meter  dial,  and  so 
long  as  this  is  within  the  area  marked 
"normal  zone,"  the  driver  knows  that 
the  battery  is  operating  within  the  best 
range  so  as  to  keep  it  in  perfect  con- 
dition. If  under  special  conditions  the 
hand  gets  into  the  "empty  zone"  it  is 
necessary  to  operate  the  car  for  a  time 
until  the  battery  is  restored  to  a  higher 
condition  of  charge.  After  the  hand 
gets  into  the  "full  zone"  the  driver  will 
understand  that  the  battery  is  receiv- 
ing more  charge  than  necessary,  and  by 
simple  regulation  of  the  two  levers  on 
the  steering  wheel  a  reduced  charge  is 
obtained  and  the  hand  brought  back 
within  the  normal  zone. 

On  the  lower  part  of  the  dial  is  an 
ammeter  or  current  indicator  scale, 
showing  discharge  at  the  left  and 
charge  at  the  right.  With  this  indi- 
cator the  operator  can  observe  at  any 
moment  whether  the  battery  is  taking 
charge,  that  is,  whether  the  vehicle  is 
being  operated  as  a  gas  car,  and  at  the 
same  time  charging  the  battery,  in 
which  case  the  indicator  will  be  to  the 
right  of  zero,  or  whether  the  vehicle 
is  being  operated  as  a  combined  gas 
and  electric  car  where  the  electric  bat- 
teries and  motor  are  assisting  the  gas 
engine,  in  which  case  the  indicator  is 
to  the  left  of  zero,  or  whether  the  gas 
engine  alone  is  operating  the  car,  in 
which  case  the  battery  is  neither  charg- 
ing nor  discharging  and  where  the  indi- 
cator will  be  at  zero,  or  whether  the 
vehicle  is  being  operated  as  a  straight 
electrically  driven  car,  in  which  case 
the  indicator  will  be  to  the  left  of  zero. 


respectively.  These  figures  are  wrong 
and  they  should  be  250  watts,  500  watts 
and  1000  watts. 


Electric  Ranges 

In  an  article  entitled  "Ranges  with 
Sheathed-Wire  Heating  Units,"  which 
appeared  in  the  Electrical  World  of 
April  15,  page  898,  and  which  is  de- 
scriptive of  ranges  manufactured  by 
Rathbone,  Sand  &  Company  of  Albany, 
N.  Y.,  it  was  stated  that  all  the  hot 
plates  operate  on  three  heats,  taking 
100   watts,   250   watts    and   500   watts 


Pipe-Line  Expansion  Joint 

The  crosshead-guided  expansion  joint 
shown  herewith  is  designed  to  relieve 
completely  pipe  lines,  joints  and  fittings 
from  all  stresses  due  to  expansion  and 
contraction,  and  is  said  to  be  adapted 
to  all  service  for  which  pipe  lines  are 
designed.  Joints  are  being  made  with 
two  lengths  of  sleeves,  having  a  total 
free  travel  of  4  in.  and  8  in.  respective- 
ly, and  are  sensitive,  it  is  asserted,  to 
the  slightest  variation  in  pipe  length. 
Referring  to  the  illustration,  the  me- 


crosshead-guided  expansion  joint 

chanical  principle  is  similar  to  that  of 
the  piston  rod,  stuffing  box,  crosshead 
and  guides  of  an  ordinary  steam  engine. 
The  main  casting  is  divided  into  two 
parts  for  the  purpose  of  accessibility, 
and  is  connected  by  heavy  flanges  and 
bolts.  The  guide  and  body  are  heavily 
ribbed,  and  the  whole  joint  is  strong 
and  rigid.  The  expansion  or  moving 
element  consists  of  a  long  sleeve,  made 
steamtight  by  a  long  stuffing  box  and 
gland.  The  sleeve  is  supported  at  the 
outer  end  by  companion  flanges,  having 
an  accurately  machined  periphery  for 
a  sliding  fit  in  the  guide.  The  flanges 
slide  freely  in  the  guide,  the  internal 
surface  of  which  is  also  machined  to 
assure  perfect  alignment.  This  cross- 
head  principle  keeps  the  sleeve  in  align- 
ment and  relieves  both  the  sleeve  and 
packing  from  the  weight  of  the  pipe  line, 
sagging  strains,  excessive  friction  and 
prevents  wear  on  the  packing  and  con- 
sequent leakage.     In  this  way,  the  line 
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is  kept  free  from  stress  both  when  hot 
and  when  cold.  Tie  bolts  are  utilized 
to  prevent  the  crosshead  from  being 
drawn  out  of  the  casing  and  the  joint 
drawn  apart. 

The  stuffing  box  is  readily  accessible 
by  removing  the  bolts  on  the  guide 
flange  and  sliding  off  the  guide  casing. 
The  packing  space  of  the  stuffing  box  is 
long,  and  can  be  packed  with  any  kind 
of  metallic  or  fibrous  packing.  This 
forms  a  steamtight  joint  that  requires 
practically  no  attention,  but  should  the 
packing  gland  require  drawing  up,  this 
is  done  from  the  outside  without  dis- 
turbing any  part  of  the  fitting.  For 
pressures  up  to  150  lb.  all  parts  with 
the  exception  of  the  sleeve  are  made  of 
semi-steel,  and  for  higher  pressures 
cast  steel  is  employed.  As  the  inner 
area  of  the  slipping  section  is  equal  to 
the  area  of  the  pipe  and  moves  freely, 
a  perfect  balance  is  secured  in  the  joint 
which  relieves  the  stress  that  would 
otherwise  be  brought  to  bear  on  the 
flanges  and  fittings.  The  joint  is  a 
standard  fitting  with  standard  pipe  con- 
nections, and  can  be  carried  in  stock  for 
immediate  shipment.  Combinations  of 
two  or  more  expansion  joints  with 
standard  tees  and  fittings  can  be  used 
to  take  care  of  excessive  movement  in 
an  installation.  Anchorage  footings 
are  cast  on  those  types  intended  for  use 
at  all  points  in  the  lines  where  elbows 
or  tees  for  branch  lines  are  located, 
and  where  support  is  required  to  carry 
the  weight  of  vertical  pipes  and  fittings. 

The  crosshead-guided  expansion  joint 
is  being  made  by  the  Ross  Heater  & 
Manufacturing  Company,  Buffalo,  N. 
Y.,  in  standard  sizes  for  all  pressures 
up  to  200  lb.  per  square  inch  and  for  all 
sizes  of  pipes  up  to  and  including  24 
in.  in  diameter. 


number  of  parts,  absence  of  centrifugal 
devices,  simplicity  and  strength  of 
brush  rigging,  care  in  insulation  and 
the  protection  of  vital  parts,  the  "RI" 
line  is  especially  noteworthy,  the  manu- 
facturer points  out.  The  motors  are 
being  built  with  ratings  of  from  0.25 
hp.  to  20  hp.,  inclusive.  A  simple 
change  in  the  connections  of  outgoing 
leads  makes  the  machines  adaptable  for 
either  110-volt  or  220-volt  circuits.  A 
feature  indicating  the  flexibility  of  de- 
sign is  that  of  speed  adaptation,  e.  g., 
a  given  speed  obtained  through  stand- 
ard 60-cycle  windings  may  also  be  se- 
cured for  25-cycle  or  40-cycle  frequen- 
cies by  simply  modifying  the  windings. 


especially  suited  for  pumping  cistern 
and  well  water  in  country  and  sub- 
urban residences,  to  boost  the  city 
water-supply  system  in  city  residences 


Spark-Plug  Intensifier 

A  device  which  has  been  developed 
by  the  Bigelow  Company  of  Chicago  to 
overcome   various   ignition   troubles   is 
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Single-Phase  Motors 

In  a  new  line  of  single-phase  motors 
designated  by  the  manufacturer,  the 
General    Electric    Company,    Schenec-     intensifier  attached  to  spark  plug 

the  spark-plug  "intensifier,"  as  it  is 
called,  shown  herewith.  The  attachment 
is  designed  to  intensify  the  spark,  thus 
providing  better  ignition.  The  device 
is  screwed  into  the  spark  plug  as 
shown.  It  is  especially  adapted  for  use 
on  automobiles,  producing  hotter  explo- 
sions and  increasing  the  efficiency  of  the 
engine. 


Electric  House  Pumping 
Outfit 

To  meet  the  demand  for  a  small  elec- 
trically operated  pumping  unit  which 
can  be  driven  with  a  small  amount  of 
attention,  the  George  J.  Roberts  Com- 
pany, Dayton,  Ohio,  has  developed  the 
directly  connected  pump  shown  here- 
with which  is  provided  with  inclosed 
working  parts  running  in  oil.  Pumps 
of  various  sizes  are  being  built  for 
operation  by  motors  of  any  voltage  or 
cycle  desired.  They  are  being  made 
with  ratings  of  from  200  gal.  per  hour 
to  900  gal.  per  hour.     The  pumps  are 


sixty-cycle  single-phase  motor 

tady,  N.  Y.,  as  Type  "RI"  Form  C  ma- 
chines, a  high-power  factor  at  no  load 
is  claimed  and  practical  unity  at  the 
usual  operating  loads.  It  is  also 
claimed  that  the  torque — starting,  ac- 
celerating and  maximum  running  val- 
ues considered — provides  ample  turn- 
ing moment  to  meet  practically  all  the 
demands  of  electric  drive.     In  reduced 


DIRECTLY  CONNECTED  PUMPING  UNIT 

and    for    various    other     purposes     in 
hotels,  small  factories,  etc. 


Lamp  Sockets 

Because  of  the  greatly  increasing 
use  of  candle-type  fixtures  the  develop- 
ment of  new  candle-length  sockets 
shown  herewith  by  the  Cutler-Hammer 
Manufacturing  Company  of  Milwaukee 
is  of  interest.  In  these  sockets  the 
standard  screw  shell  for  receiving  the 
lamp  is  placed  at  the  top  of  a  4-in. 
candle,  while,  as  shown  in  the  accom- 
panying phantom  view,  the  usual  push- 
button mechanism  and  binding  screws 
are  at  the  bottom,  this  portion  being 
identical  with  that  used  in  the  standard- 
type  sockets  made  by  the  above-men- 
tioned manufacturer.  In  place  of  the 
brass  shell  a  tube  of  fiber  is  employed 
which  fits  securely  into  the  cap.  This 
type  of  candle  socket  is  neat  in  appear- 
ance, and  is  very  easy  to  wire,  the  con- 
ductors being  secured  under  the  bind- 
ing screws  in  the  regular  way.  No 
other  wiring  from  switch  mechanism  to 
screw  shell  at  the  top  is  required.  This 
shell  is  mounted  on  substantial  sup- 
ports which  also  act  as  conductors.  The 
whole  device  is  in  one  piece,  and  there- 
fore the  need  of  stocking  and  handling 
the  various  parts  usually  required  is 
eliminated,  and  the  amount  of  work 
necessary  in  constructing  the  fixtures 
is  reduced.  The  screw  shell  at  the  top 
is  of  standard  type  and  regular  Edison 
screw-base  lamps  may  therefore  be 
used. 

Two   styles  of  candle-length   sockets 
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ceiling  01   trail  fixtures,  end  tht  other    therefore   be  a   ga     fixture,  a   rod  or     ing  Company  of  East  Pitteburgh,  Pa. 
particular!]  adapted  for  uae  with    other    olid  ped<  idol  a  pipe  or     The  motor,  which  is  of  the  inclosed  type 


ible  fixtures.    The  latter  style  has  tube.    Since  no  wiring  la  necessary  lor 

mi  extra  outlet  In  the  ride  of  the  cap.  such  fixtures  11  La  possible  to  make  up 
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shown  in   Fig.  i  the  extra  outlet   and  turea  quickly  :> ixl  at  a  low  pri 
the  method  of  bringing  the  cord  ou1  of 


Motor-Driven  Bottling 
Machine 

The  Standard  Automatic  Machine 
Company  of  Rochester,  N.  v.,  has 
recently  developed  a  machine  which  is 
designed  to  till  and  cork  bottles  in  one 
operation.     In   the   machine  shown   in 

the  illustration  one  operator  places  the 
bottle  in  the  jaws  on  the  dial  of  the 
machine.  This  dial  moves  the  bottle 
under  a  pump  which  delivers  a  fixed 
amount  of  liquid  to  the  bottle.  The 
bottle  is  then  carried  on  past  another 
operator  who  places  a  cork  in  its  neck 
which  is  driven  into  place  by  a  mech- 
anism through  which  the  bottle 
passes.  The  jaws  holding  the  neck  of 
the  bottle  are  then  opened  and  the 
bottle   drops  into  a  chute  or  conveyor 


FIGS.    1   AND  2 — PHANTOM   VIEW  OF   CAN- 
DLE-LENGTH   SOCKET   AND  APPLICATION 
OF      SOCKET      WITH      SIDE      OUTLET      TO 
\  \DLE-STICK"   FIXTURE. 

this  outlet  are  shown.  The  push-button 
operation  is  claimed  to  have  several 
points  of  advantage,  as  follows:  the 
buttons  are  inconspicuous ;  they  operate 
by  a  slight  pressure  of  the  finger  tip, 
and  with  portable  fixtures  there  is  no 
tendency  to  pull  the  lamp  over.  When 
desired  these  sockets  are  furnished 
without    operating    mechanism.       The 


FIG. 


3 — APPLICATION      OF      SIDE-OUTLET 
SOCKET   TO   PORTABLE   LAMP 


sockets  have  ratings  of  660  watts   at 
250  volts. 

Another  new  development  is  the  new 
No.  7560  side-outlet  socket,  which  is 
like  the  standard  Cutler-Hammer  push- 
button lamp  socket  except  that  it  has 
an  extra  outlet  in  the  cap.  This  outlet 
provides  a  passage  for  the  conductors, 


ELECTRIC    BOTTLING    AND    CORKING 
MACHINE 

on  which  it  is  carried  away.  The  ma- 
chine is  unusual  in  that  it  combines 
both  filling  and  corking  in  one  mecha- 
nism and  each  bottle  receives  an  ac- 
curate amount  of  liquid.  It  is  designed 
to  operate  at  a  number  of  different 
speeds  to  adjust  for  the  capacity  of 
the  bottle,  the  number  of  pumps  used, 
and  the  speed  of  bottling  desired.  On 
large  bottles  as  high  as  four  pumps 
may  be  used,  part  of  the  bottle  being 
filled  by  the  first  pump  and  the  re- 
mainder by  the  succeeding  pumps.  In 
this  way,  the  same  speed  can  be  ob- 
tained with  large  as  with  small  bottles. 
The  machine  may  also  be  used  to  fill 
containers  such  as  polish  cans,  and  set 
the  caps;  for  this  work  it  can  fill  from 
twenty  cans  to  sixty  cans  per  min- 
ute with  two  operators.  The  machine 
is  equipped  with  a  1-hp.  direct-current 
adjustable-speed    motor    made    by    the 


d<    Igned  to  operate  In  damp  plai  ■ 
shown  mounted  under  the  table  of  the 

machine.     The  variation  in  speed   i     ob 

tained  by  either  automatic  or  hand  eon 
trol. 


Dimming  Sockets 

Various  kinds  of  fixtures,  Including 

1 1 of  the  portable  and  bracket  types, 

may    now    be    equipped    with    dimming 
sockets    developed    hy    the    Wirt    Com 


FIG. 


1 — DIMMING    SOCKET    WITH    2.25-IN. 
HOLDER 


pany,  Germantown,  Philadelphia,  Pa. 
According  to  the  manufacturer,  with 
these  devices  the  consumer  is  enabled 
to  get  every  advantage  out  of  electric 
lighting,  and  to  turn  his  light  up  or 
down  "just  like  gas,"  giving  five 
changes— "full,"  "half,"  "dim,"  "nite- 
lite"  and  "out" — with  a  saving  in  cur- 
rent, it  is  pointed  out,  of  from  30  per 
cent  to  80  per  cent,  depending  on  the 
degree  of  turn-down.  Any  lamp  is  a 
turn-down  lamp  when  used  in  these 
sockets.  The  devices  are  designed  for 
permanent  attachment  to  fixtures  with 
thread  and  set  screw  in  the  same  man- 
ner as  ordinary  sockets  are  attached. 
The  No.  31  socket  shown  in  Fig.  1  is 
provided  with  a  2.25-in.  holder,  and  is 
designed  for  use  on  lighting  fixtures  in 
halls,  bathrooms,  bedrooms,  nurseries, 
etc.     The  No.  32  device  shown  in  Fig.  2 


FIGS.  2  AND  3 — PORTABLE-LAMP  DIMMING 
SOCKET 

is  designed  for  use  with  portable,  piano, 
and  stand  lamps  and  other  types  of  fix- 
tures. Both  sockets  can  be'  used  on  any 
fixtures  where  direct  control  of  the 
socket  is  desired. 
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Disk-Type  Strain  and  Pin- 
Supported  Insulators 

Disk  strain  insulators  and  pin-sup- 
ported line  insulators  invented  by  Louis 
Steinberger    of    Brooklyn,    N.    Y.,    pos- 


FIG.   1— STRAIN  -NSULATOR  HAVING  DISKS 

WITH     OUTWARDLY    EXTENDING 

MEMBERS 

sessing  a  number  of  novel  and  impor- 
tant features,  are  shown  in  the  accom- 
panying illustrations. 

The  strain  insulator  is  provided  with 
a  plurality  of  disk  members  integral 
with  the  body  portion,  as  shown  in  the 
sectional  view  in  Fig.  1.  The  outward- 
ly extending  members  of  annular  form 
are  made  integral  with  and"  formed  on 
one  side  of  each  of  the  disks,  as  shown 
in  the  illustration,  for  the  purpose  of 
providing  a  large  amount  of  surface  to 
take  care  of  possible  leakage  of  current. 
Disk  strain  insulators  are  also  made 
with  a  plurality  of  plain  disks  formed 
integrally  with  the  body  portion,  as 
shown  in  Fig.  2.  Basket  and  bolt  types 
of  metallic  strain  members  are  em- 
bedded within  the  body  portion,  but  in- 
sulated from  each  other  by  a  fireproof 
material,  as  shown.  The  eyes  or  ter- 
minals of  the  strain  members  are  de- 
tachable, and  terminals  of  other  forms, 
and  for  other  and  special  uses,  such  as 
clevises,  sockets,  threaded  studs,  etc., 
may  be  employed  when  desired  or  re- 
quired. 

When  these  insulators  are  employed 
for  supporting  arc  lamps,  etc.,  a  metal 
ring  is  molded  or  placed  around  the 
body  portion  intermediate  of  the  two 
disks,  as  shown  in  the  illustration.    The 


as  well  as  the  metal  ring  encircling 
the  body  portion  of  the  insulator,  and 
as  shown  on  the  pin-type  insulator,  also 
on  the  disks  or  hoods,  possess  note- 
worthy features,  namely,  equalizing  the 
dielectric  stresses,  and  providing  a  path 
for  arcs,  allowing  a  harmless  dissipa- 
tion of  their  energy.  They  also  provide 
means  for  the  redistribution  of  the  elec- 
trostatic field  surrounding  the  insu- 
lator, oy  placing  some  capacity  on  its 
surface.  They  also  practically  prevent 
the  puncturing  of  the  insulator  by  ab- 
normal electrical  potential  discharges 
without  reducing  the  effective  insula- 
tion of  the  line. 

The  pin  insulator  shown  in  Fig.  3 
possesses  all  of  the  electrical  and  me- 
chanical advantages  possessed  by  the 
disk  strain  insulator,  and  in  addition 
it  is  also  practically  a  lightning-proof 
insulator,  because  of  the  fact  that  the 
supporting  pin  is  attached  to  the  in- 
sulator instead  of  penetrating  it,  as  in 
the  ordinary  types  of  pin  insulators. 
The  body  portion  being  made  up  of  a 
solid   integral  mass  of  insulating  ma- 


FIG.   2 —   STRAIN    INSULATOR  WITH   PLAIN 
DISKS 

device    may    then    receive    mechanical 
stresses  in  four  directions. 

The  metal  annular  rings  engaging  the 
peripheral  edges  of  the  disks,  and  the 
outwardly  extending  annular  members, 
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FIG.     3 — PIN     INSULATOR    WITH     PIN     AT- 
TACHED TO  IT  INSTEAD  OF  PENE- 
TRATING IT 

terial  provides  very  high  resistance, 
and  affords  no  chance  for  the  lightning 
to  puncture  it,  as  the  path  around  the 
outside  of  the  insulator  is  of  much 
lower  resistance,  and  the  current  would 
naturally  follow  that  path. 

The  body  of  the  pin  insulator  shown 
in  Fig.  3  is  provided  with  a  plurality 
of  protective  annular  flanges  or  disks, 
the  object  of  which  is  to  maintain  cer- 
tain portions  of  the  insulator  dry  when 
moisture  is  present,  and  to  lengthen  the 
surface  distance  between  the  ends  of 
the  body  portion  of  the  insulator.  The 
outer  annular  edge  of  each  flange  is  pro- 
vided with  a  ring  of  conducting  ma- 
terial; upon  the  upper  surfaces  of  the 
flanges  are  embedded  other  conducting 
rings.  These  various  conducting  rings 
are  arranged  so  as  to  dissipate  as  quick- 
ly as  possible  any  charge  which  may 
tend  to  travel  from  the  conductors  in 
the  upper  grooves  downward.  The 
rings  are  so  placed  as  practically  to 
compel  the  passage  of  the  charge  over 
the  surface  of  the  flanges  rather  than 
through  the  material  of  the  flanges  or 


the  body  portion,  so  that  while  some  of 
the  rings  are  relatively  close  togeth3r, 
they  are  separated  by  walls  of  insula- 
tion around  which  the  charge  is  prac- 
tically compelled  to  pass  in  going  from 
one  ring  to  another.  The  principle  in- 
volved in  the  design  of  this  insulator 
might  be  described  as  embodying  a  con- 
ductor extending  from  the  line  to  the 
ground,  and  comprising  alternate  an- 
nular sections  of  high  and  low  resist- 
ance, the  sections  of  low  resistance 
tending  to  distribute  the  charge,  when 
abnormal,  and  thus  to  protect  the  con- 
ductor from  injury  and  the  sections  of 
high  resistance  affording  ample  im- 
pedance to  the  passage  of  normal 
charges. 


Motor-Driven  Ink  or  Pigment 
Mill 

The  demand  for  a  printers'  ink  or 
pigment  mill  to  grind  inks,  flat  drying 
wall  paints,  enamels  and  color  var- 
nishes, has  led  to  the  development  by 
the  J.  H.  Day  Company  of  Cincinnati, 
Ohio,  of  the  Day  Three-roll  printers' 
ink  or  pigment  mill,  shown  herewith. 
Large  chilled-iron  rolls  are  used  for 
grinding  and  are  mounted  on  a  solid 
frame  which  is  a  single  casting.  Its 
great  weight  eliminates  the  possibility 
of  vibration,  it  is  asserted,  and  in- 
sures the  stability  required  in  produc- 
ing the  finest  quality  pigment.  The 
bearings  for  the  rolls  are  very  heavy 
and  fitted  in  large  planed  housings 
which  are  provided  with  phosphor- 
bronze  bushings  of  peculiar  construc- 
tion forming  an  oil-flooded  bearing 
and  thus  preventing  the  journals  from 
heating.  All  the  gears  are  machine 
cut,  have  a  wide  face,  heavy  pitch,  and 
run  as  nearly  noiseless  as  possible.  To 
facilitate  cleaning,  the  scraper  apron 
is  made  adjustable  to  any  angle.  It 
follows  the  roll,  which  can  be  moved 
in  and  out  by  means  of  a  hand  wheel, 
and  can  be  released  from  contact  with 
the  roll,  drawn  back  and  readily 
cleaned.  The  rolls,  which  are  hollow, 
can  be  fitted  with  packing  boxes  to  ad- 
mit steam  or  hot  water  when  desired, 
or  when  required  the  rolls  can  be  water 
cooled.  The  illustration  shows  the  ma- 
chine directly  connected  to  a  three- 
phase  induction  motor.  The  motor  is 
of  the  squirrel-cage,  constant-speed  type 


THREE-ROLL    PIGMENT    MILL 

and  is  equipped  with  a  hand-oper- 
ated auto-startor.  Both  the  motor  and 
starter  are  being  manufactured  by  the 
Westinghouse  Electric  &  Manufactur- 
ing  Company   of   East   Pittsburgh,   Pa. 
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NEWS   OF   THE  INDUSTRY 

.1   Review  of  Activities  in  the  Electrical  Manufacturing,  i 

and  Central-Station  Fields 

Veiling 

Electrical  Concerns  Back  Plattsburg   Idea 

More  than  100  Xi'w  England  businesi  concerns  have 
notified  the  Boston  (Mass.)  enrollment  committee  for 
the  Plattsburg  military  training  camps  that  they  will 

permit  employees  to  attend  these  camps  this  summer, 
and  in  most  instances  employees  will  be  paid  full  sal- 
aries while  taking  the  training.  Among  these  concerns 
arc  the  New  England  Telephone  &  Telegraph  Company; 
Edison  Electric  Illuminating  Company  of  Boston;  Mas- 
sachusetts Lighting  Companies;  Charles  H.  Tenney  & 
Company,  Boston;  II.  \V.  Johns-Manville  Company,  Bos- 
ton; General  Electric  Company  (Boston  office);  Fall 
River  Electric  Light  Company;  Warren  Steam  Pump 
Company,  and  many  hanking  organizations,  mercantile 
houses  and  gas  companies.  Among  the  4000  men  New 
England  is  likely  to  send  to  the  camps,  public  utilities 
will  be  well  represented. 


Problems  of  Small-Town  Utilities  Discussed 

Four  engineers  who  are  familiar  with  the  problems  of 
smaller  central  station  companies  presented  fifteen-min- 
ute papers  on  different  phases  of  those  problems  before 
a  joint  meeting  of  the  electrical  section  of  the  Western 
Society  of  Engineers  and  the  Chicago  section  of  the 
American  Institute  of  Electrical  Engineers  at  Chicago, 
April  24.  A.  J.  Goedjen,  electrical  engineer  of  the 
Merchants  Heat  &  Light  Company,  Indianapolis,  Ind., 
by  an  analysis  of  575  existing  central  stations  in  six 
representative  states,  showed  that  15  per  cent  of  these 
stations  are  supplying  direct  current.  The  remaining 
85  per  cent  are  supplying  alternating  current.  While 
the  distribution  practice  used  in  connection  with  the  di- 
rect-current plants  is  fairly  well  standardized,  there  are 
twenty-two  different  combinations  of  phase,  frequency 
and  voltage  in  use  among  the  alternating-current  sta- 
tions. This  fact,  the  speaker  said,  showed  that  any  at- 
tempt to  standardize  distribution  systems  as  must  be 
done  in  the  event  of  interconnecting  transmission  serv- 
ice, would  involve  the  expenditure  of  a  considerable  sum 
of  money.  As  to  the  type  of  distribution  system  which 
will  probably  become  most  used,  Mr.  Goedjen  said  that 
he  personally  favored  the  four-wire  three-phase  system. 

Adam  Geschwindt,  manager  of  the  Rockford  (111.) 
Electric  Company,  pointed  out  some  of  the  qualities  of 
a  successful  public  utility  manager.  He  placed  the 
possession  of  executive  ability  ahead  of  the  possession 
of  knowledge  of  the  business,  since  the  latter  of  the 
two  is  least  difficult  to  acquire  within  a  short  time. 

Speaking  of  the  distribution  systems  for  small  com- 
munities A.  Hardgrave  of  the  Middle  West  Utilities 
Company,  laid  particular  emphasis  on  the  necessity  of 
keeping  investment  charges  in  small-town  properties  at 
the  minimum.  The  earning  power  of  such  properties 
is  not  at  all  like  that  of  companies  in  larger  cities.  As 
P.  Junkersfeld  of  Chicago  pointed  out  in  the  discussion, 
the  revenue  from  residence  lighting  in  Chicago  would 
not  meet  the  Commonwealth  Edison  Company's  payroll. 
But  the  revenue  from  residence  lighting  in  small  towns  is 
a  major  portion  of  the  business.  Distribution  systems 
in  small  towns,  not  having  the  great  power  and  com- 
mercial  lighting   revenue    nor   the   increasing   revenue 


from  growth  in  population  to  draw  upon,  must  be  simply 

and    inexpensively    constructed. 

"I  he  City  Manager"  was  the  title  of  a  paper  pre- 
sented by  R.  L.  Fitzgerald,  city  manager  of  Winnetka. 
The  first  fiscal  year  for  the  city-manager  form  of  gov- 
ernment closed  at  Winnetka  on  March  31.  The  auditor's 
report,  when  it  is  issued,  will  show  a  decrease  in  the 
deficit  of  the  general  cash  account  from  $4,000  to  $2,000, 
the  conversion  of  a  $4,000  deficit  in  the  water  depart- 
ment into  a  cash  surplus  of  $5,000,  and  an  increase  in 
the  net  earnings  of  the  electric  light  plant  of  $20,000. 


College  Undergraduates  to  Be  Employed    for 

Summer  Campaigns 

The  heating  and  appliance  division  of  the  Common- 
wealth Edison  Company,  Chicago,  is  planning  to  use  a 
force  of  forty  or  fifty  salesmen  during  the  summer  in 
a  forceful  "drive"  on  domestic  appliances.  These  men 
will  be  recruited  from  the  ranks  of  the  undergraduates 
of  the  colleges  and  schools  of  the  Middle  West.  In  a 
corresponding  campaign  conducted  in  the  summer  of 
1915  a  similar  plan  was  used  with  the  result  that  ap- 
proximately 13,600  appliances  were  put  out  and  11,000 
of  these  remained  sold.  The  men  are  paid  on  a  com- 
mission basis.  Each  receives  a  drawing  account  of  $12 
a  week  and  is  paid  50  cents  per  appliance,  except  for 
electric  fans,  on  which  75  cents  a  piece  is  paid. 


Conduit   Company   Ordered   to   Discontinue 
Issuance  of  Injurious  Circulars 

As  already  noted  in  these  columns,  the  National  Metal 
Molding  Company  of  Pittsburgh,  Pa.,  won  its  suit 
against  the  Tubular  Woven  Fabric  Company  of  Paw- 
tucket,  R.  I.,  in  the  Osborn  patent,  No.  652,806  in- 
fringement case  covering  a  flexible  non-metallic  con- 
duit. However,  as  noted  in  these  columns  on  March  18, 
the  defendant  advertised  to  the  trade  that  it  would  con- 
tinue to  manufacture  "Duraduct,"  stating  that  it  had 
evolved  an  improved  conduit  construction  not  amenable 
to  the  patent  restrictions. 

The  National  Metal  Molding  Company  sent  out  cir- 
culars to  jobbers  relative  to  the  patent  litigation,  which 
circulars  the  Tubular  Woven  Fabric  Company  claims  are 
likely  to  lead  to  a  misapprehension  as  to  the  scope  of 
the  injunction  and  to  the  erroneous  impression  that  the 
use  of  the  trade  name  "Duraduct"  is  enjoined.  On 
April  25,  the  District  Court  of  the  United  States  for 
Rhode  Island  handed  down  an  order  restraining  the 
National  Metal  Molding  Company  from  issuing  further 
letters  or  circulars  similar  to  those  complained  of.  The 
company  was  ordered  to  supply  the  Tubular  Woven 
Fabric  Company  within  ten  days  with  a  list  of  all  par- 
ties to  whom  it  had  sent  the  circulars  or  letters  com- 
plained of,  and  was  also  ordered  to  send  another  letter 
to  each  one  of  the  parties  to  whom  the  original  circulars 
or  letters  were  sent,  stating  that  "the  injunction  order 
does  not  prohibit  the  use  by  the  defendant  of  the  trade 
name  'Duraduct,'  upon  any  article  not  infringing  the 
adjudicated  claims  of  patent  No.  652,806  in  suit." 
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Public  Service  Commission  News 

Illinois   Commission 

In  the  Lincoln  Street  Railway  cases  the  commission 
granted  authority  to  a  utility  to  discontinue  completely 
its  street  railway  operation  in  the  city  of  Lincoln.  The 
company  made  a  showing  for  discontinuing  an  estab- 
lished utility  service,  based  upon  continued  annual  op- 
erating losses.  The  commission  held  that  the  company 
"should  not  be  compelled  to  continue  the  further  opera- 
tion of  an  unprofitable  street  car  business,  which  it  has 
been  adequately  demonstrated  is  not  patronized  suffi- 
ciently by  the  public  of  the  city  of  Lincoln  to  be  self- 
sustaining." 

New  York  Commission 

The  Public  Service  Commission  for  the  Second  Dis- 
trict of  New  York  has  announced  that  it  will  conduct 
an  investigation  of  the  short-term  contracts  and  con- 
tracts terminated  before  expiration  in  force  by  the 
various  telephone  corporations  throughout  the  State. 
May  10  has  been  set  for  the  first  hearing  in  the  matter. 
From  time  to  time  complaint  has  been  made  to  the  com- 
mission by  telephone  subscribers  in  various  parts  of  the 
State  against  charges  for  telephone  service  for  less  than 
a  year,  such  as  service  at  summer  homes,  and  as  to  the 
penalty  exacted  by  the  companies  when  contracts  made 
for  the  year  are  canceled  in  less  than  that  time.  The 
commission  hopes  to  clear  the  matter  up  before  the 
summer. 

Maine  Commission 

In  discussing  rates  offered  to  isolated  plants  to  in- 
duce them  to  shut  down  their  plant  and  take  central 
station  service,  the  Maine  Public  Utilities  Commission 
in  its  first  annual  report,  just  published,  states  that 
service  rendered  to  these  customers  should  not  be  un- 
derstood as  constituting  a  special  rate,  and  should  only 
be  permitted  where  the  admitted  or  proved  facts  clearly 
indicate,  first,  that  the  business  of  the  customer  cannot 
be  secured  at  regular  rates,  and,  second,  that  it  is  in 
the  interest  of  the  general  public  to  permit  the  company 
to  secure  the  business  of  a  particular  customer  and 
others  who  may  be  similarly  situated.  The  commission 
says:  "Whatever  the  circumstances  or  necessities  may 
require  the  company  and  this  commission  to  do,  the 
service  performed  should  be  in  accordance  with  a  sched- 
ule filed  with  the  commission,  open  to  all,  and  any  con- 
tracts thereunder  should  be  for  as  short  a  term  as  pos- 
sible, to  the  end  that  as  time  goes  on  and  the  business 
of  the  company  increases,  the  benefit  resulting  from 
this  low  rate  to  large  consumers  may  be  reflected  in 
lower  rates  to  the  smaller  consumer. 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has  ren- 
dered a  decision  respecting  the  meaning  of  "munici- 
pality" in  connection  with  county  operations,  denying 
approval  of  a  franchise  granted  to  the  New  York  Tele- 
phone Company  by  the  Middlesex  County  Board  of  Free- 
holders on  the  ground  that  the  limited  franchise  act  of 
1906  had  not  been  considered.  The  ordinance  provided 
for  the  construction  and  operation  of  local  and  through 
lines  over  Park  Avenue,  Raritan  Township.  The  board 
points  out  that  in  granting  the  franchise  the  free- 
holders failed  to  follow  the  procedure  laid  down  in  the 
limited  franchise  act  requiring  a  public  hearing  as  a 
preliminary  to  the  granting  of  such  a  franchise.  The 
telephone  company  contended  that  the  word  "munici- 
pality" in  the  act  did  not  mean  or  include  "county," 
and  therefore  compliance  with  the  provisions  was  not 
required.    In  its  ruling  the  board  says: 

"An    examination    of    the    authorities    shows    that 


whether  or  not  the  word  'municipality'  as  used  in  a 
given  statute  means  'county'  depends  upon  the  legisla- 
tive intent  as  expressed  in  the  title  and  provisions  of 
the  statute  itself.  In  some  instances  the  word  'munici- 
pality' has  been  held  not  to  mean  'county,'  and  in  others 
to  mean  'county.'  A  careful  study  of  the  limited  fran- 
chise act  convinces  this  board  that  the  Legislature 
in  using  the  word  'municipality'  intended  to  include 
'county,'  and,  therefore,  the  telephone  company  in  ob- 
taining the  municipal  consent  here  submitted  for  ap- 
proval is  required  to  comply  with  the  provisions  of  the 
limited  franchise  act.  As  the  company  did  not  so  com- 
ply with  the  act,  the  approval  of  the  resolution  is 
withheld." 

Massachusetts    Commission 

The  Gas  and  Electric  Light  Commission  by  a  ma- 
jority decision  has  approved  the  petition  of  the  Eastern 
Massachusetts  Electric  Company  for  authority  to  issue 
capital  stock  of  the  par  value  of  $250,000,  the  proceeds 
to  be  used  in  meeting  expenses  associated  with  the 
building  of  a  two-circuit,  22,000-volt  tie  line  between 
the  generating  plants  of  the  Salem  Electric  Lighting 
Company,  Maiden  Electric  Company,  and  the  Suburban 
Gas  &  Electric  Company  of  Revere.  The  company  has 
secured  virtually  all  the  necessary  rights-of-way  and 
locations,  and  plans  to  erect  substations  at  the  line 
termini.  About  9  miles  of  overhead  line  construction 
and  about  5.5  miles  of  underground  construction  are 
required.  There  was  some  discussion  at  the  hearing 
as  to  whether  or  not,  assuming  the  expediency  of  link- 
ing these  three  stations  by  the  proposed  line,  the  pub- 
lic interest  would  be  better  served  by  its  ownership  by 
the  Eastern  company  (a  new  corporation)  or  by  one 
of  the  existing  corporations.  In  the  majority  opinion 
this  question  is  not  open  for  discussion  at  this  time, 
but  while  expressing  no  opinion  with  respect  to  it,  it 
has  been  reserved  for  consideration  whenever  it  may 
become  involved  in  the  rates  or  other  public  relations 
of  either  or  all  of  the  three  companies  in  question. 

In  a  dissenting  opinion,  Commissioner  Schaff  objects 
to  the  capital  issue  called  for  on  the  ground  that  it  is 
the  creation  of  a  distinctly  superfluous  public  service 
corporation,  since  under  Section  128,  Chapter  742,  Acts 
of  1914,  the  Salem  Electric  Lighting  Company,  from 
which  the  supply  of  electricity  is  to  be  bought,  is  fully 
authorized,  subject  to  the  board's  approval,  to  con- 
struct the  lines  in  question.  The  commissioner  says: 
"Moreover,  the  creation  of  this  corporation  is  a  de- 
parture from  the  policy  of  the  State  in  this,  that  there 
is  no  opportunity  for  direct  appeal  by  the  people  whom 
it  serves  and  is  inconsistent  with  the  declared  policy 
of  the  board  in  the  'sliding  scale'  case  now  before  the 
Legislature  which  is  urged  to  pass  an  act  compelling  the 
Boston  Consolidated  Gas  Company  to  free  itself  from 
the  Massachusetts  Gas  Companies,  a  voluntary  associa- 
tion. 

The  Eastern  Massachusetts  Electric  Company  will 
be  in  the  hands  of  a  like  voluntary  association, 
known  as  the  North  Boston  Lighting  Properties,  which 
owns  and  controls  the  stock  of  the  Salem,  Maiden  and 
Suburban  companies.  It  will  have  no  customers  save 
its  fellow  subsidiaries  of  the  North  Boston  Lighting 
Properties,  and  it  may  fairly  be  predicted  that  it  will 
absorb  the  surplus  profits  of  the  subsidiary  companies, 
which  should  go  to  writing  off  so  much  of  the  dead 
capital  in  the  Maiden  and  Suburban  companies  as  it 
duplicates.  The  State  has  extended  every  reasonable 
power  and  facility  for  corporations  to  unite  for  their 
own  and  the  public's  welfare,  and  circumstances  being 
just  as  they  are,  there  is  no  justifiable  reason,  it  seems 
to  me,  for  a  go-between  corporation,  and  especially  one 
of  this  character." 
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Soliciting  Johs  i  rum   Public  Service 
<  ompanlee  i>\   Citj  <  oundl  n<»  Longer 
v ii«>\\ t-<i  in  Chicago,     \ii.i   foui 
"f  debate  end  effort  <>n  the  pari  <<(   ome 
of   the   Councilman,   the   I  hicago   I  Itj 
Council  on  April  27  pe    >-,\  ■  rule  pro 
hibiting  memben  of  the  Council  from 
soliciting    joba    for    constituent!    from 
public  service  companie       The  rule  \s .« 
paeeed  by  a  \  ote  <<(  "• .  to 

Marconi  Radio  <  )pei  store  [neured  I  n 
der  a  Group  Plan, — One  thousand  en 
ployees  of  the  Marcom  Wireless  Tele 
graph  Company  have  been  insured 
under  a  group  Insurance  policy  with 
the  Travelers'  insurance  Company.  The 

insurance   amounts   to   $500    for   each   of 

those  employees  who  have  been  in  the 

company's  service  more  than  a  year  ami 
$1,000  for  those  who  have  been  in  its 
emplo\    live  or  more  years. 

Engineers    to    Parade    in    Favor   of 

Preparedness.-    In     the    great    citizens' 

parade  in  favor  of  preparedness,  to  be 
held  in  New  York  City  on  May  13, 
arrangements  are  now  being  made  to 
have  a  division  of  engineers.  Tenta- 
tive arrangements  called  for  subdivi- 
sions including  Engineers'  Training 
Battalion,  civil  engineers,  mining  engi- 
neers, mechanical  engineers  and  elec- 
trical engineers.  The  parade  will  be 
entirely  non-partisan,  and  no  uniforms, 
horses  or  wheeled  vehicles  or  advertis- 
ing will  be  permitted. 

Civil  Service  Examination  for  Elec- 
trical Engineer. — On  June  3  the  Public 
Service  Commission  for  the  First  Dis- 
trict of  New  York  will  hold  an  exami- 
nation for  an  assistant  electrical  en- 
gineer. Appointees  for  this  position 
will  handle  work  in  connection  with 
theoretical  computations  on  the  design 
of  electric  railroad  equipment,  and 
should  be  thoroughly  conversant  with 
and  experienced  in  the  design,  selection, 
installation  and  inspection  of  electric 
railway  motors,  signals,  signaling  ap- 
paratus, etc.  Applicants  must  have  had 
at  least  six  years'  recent  experience  in 
construction  or  operation  of  power  sta- 
tions and  heavy  traction  systems.  Grad- 
uation in  engineering  from  a  school  of 
the  highest  grade  will  be  accepted  as 
equivalent  of  four  years'  experience. 
The  examination  is  open  to  non-resi- 
dents. 

Knoxville  Signs  Street  Lighting  Con- 
tract.;— A  ten-year  contract  for  street 
lighting  has  been  entered  into  by  the 
Knoxville  (Tenn.)  Railway  &  Light 
Company  and  the  city  commission,  after 
the  commission  had  spent  several 
months  in  investigating  street  lighting 
in  various  cities  in  the  East.  The  con- 
tract, at  the  expiration  of  five  years 
may  be  annulled  on  one  year's  written 
notice.  It  represents  a  reduction  in  the 
cost  of  2000-cp.  arc  lamps  of  from 
S72.50  to  $54,  while  at  the  same  time 
the  lighting  company  agrees  to  furnish 
energy  for  140  lights  on  an  elaborate 
"white  way"  which  the  city  will  main- 
tain. The  city  will  use  at  least  600  arcs 
and  an  indefinite  number  of  25-cp.  in- 
candescents  at  $18  per  year,  while  there 
are  the  usual  provisions  as  to  outage, 
etc.  A  rebate  is  given  by  the  lighting 
company  which  makes  the  contract  vir- 
tually retroactive  to  Oct.  1  last. 


( 'urrent  News 
atu I  Motes 

I Ij  items  on  electrical  happening* 

throughout   the  world,  together  « ith 
l.i  i.  i  notes  of  general  interest . 


- 1,750,000  (<»   Be    Isked   lor  Chicago 

Street     Lighting.— If    the     City     Council 

will  approve  nil   requests  for  bond   issue 

ordinances  pending  before  the  voters  at 

the   Chicago   municipal   election   in  June, 

a  total  of  $12,707,000  in  municipal  bonds 
will  he  asked  for.  One  item  among  the 
proposed  issues  will  he  $.'!, 750,000  for 
increases  in  the  street  lighting  system. 
Louisville  Signs  Must  Remain  Lighted 
Until  10  P.  M.— The  municipal  court  in 
Louisville,  Ky.,  has  upheld  the  legality 
of  the  provision  of  the  electric-sign 
ordinance  requiring  that  electric  signs 
must  be  kept  lighted  on  both  sides,  from 
dusk  until  10  o'clock  P.  M.,  at  least  six 
nights  of  the  week.  The  city  building 
inspector  had  brought  actions  against 
ten  alleged  offenders  and  the  cojirt  held 
them  all  guilty,  assessing  a  fine  of  $10 
in  each  case.  All  but  one  of  the  fines, 
however,  were  suspended. 

War  No  Excuse  for  Not   Filling  Or- 
der.— In  the  case  of  the  Western  Dry 
Battery    Company    of    Seattle,    Wash., 
against  the   Harshaw,   Fuller   &   Good- 
win Company,  Judge  Willis  Vickery  of 
the    Cuyahoga    County    Common    Pleas 
Court,    Cleveland,    Ohio,    on    April    27 
rendered  a  verdict  in  favor  of  the  plain- 
tiff and  awarded  it  $6,825  damages,  the 
amount  claimed  to  have  been  lost  be- 
cause the  defendant  did  not  fulfill  its 
contract  to  deliver  100  tons  of  manga- 
nese, which  was  made  in  January,  1914. 
The    price,    according    to    the    evidence 
adduced,  was  to  be  $30  a  ton,  and  28 
tons  were  delivered  before  the  European 
war    broke    out.     Defendant,    however, 
failed  to   ship   the  remaining  72   tons, 
claiming  that  this  particular  quality  of 
manganese  is  obtained  exclusively  from 
Russia  and  Germany  and  the  blockade 
of  ports  made  it  impossible  to  obtain  it. 
Illinois   Company  Adopts  Continuous 
Meter  Reading   System. — A   continuous 
meter  reading  system,  proposed  by  the 
Westen  United  Gas  &  Electric  Company, 
for  use  in  the  various  Illinois  cities  in 
which  it  operates,  has  been  approved  by 
the  Illinois  Public  Utilities  Commission. 
Under  the  old  system  the  company  read 
its  meters  and  rendered  bills  at  the  first 
of   each    month,   necessitating   the    em- 
ployment of  a. large  number  of  meter 
readers  who  necessarily  were  idle  part 
of^the  time.    Under  the  new  system  the 
meter    readers    will    make    the    rounds, 
reading  each  meter  at  regular  periods  a 
month  apart,  but  not  necessarily  at  the 
end  of  the  month.    Forty  thousand  post- 
cards were  mailed  out  to  consumers  ex- 
plaining the  new  plan   and  asking  for 
approval  or  disapproval  by  return  mail. 
The  company,  in  asking  approval  of  the 
State    commission,    filed    7000    replies, 
practically  all  of  which  were  favorable 
to  the  new  system. 


Wireless  Message  from  steamer  1870 
Mile-.  Distant.  \  new  ss  radio  record 
was  established,  it  Is  claimed,  on  April 
26,  when  the  operator  in  tin-  San  Fran 
cisco  beach  stal  ion  of  I  he  Federal  Tele 
graph  Company  picked  up  the  position 
of  t h mi  hip  Sierrs  en  route  n om 

San     FranciSCO     to     Sydney,     Australia, 

1870  mile    from  port.    The  time  of  the 

position  was  given  as  midnight. 

Ohio  Commission  Sets  Tentative  Dale 

for  Completion  of  Union  Gas  &  Elec- 
tric Hearing.  May  L6  has  been  set  as 
the  tentative  date  on  which  the  Public 
I  tilities  Commission  will  resume  the 
hearing  on  the  valuation  of  the  prop- 
erty of  the  Union  Gas  &  Electric  Com- 
pany. This  will  depend  upon  the  ap- 
proval of  the  company's  attorneys.  It 
will  require  two  days,  it  is  thought,  to 
complete  the  hearing,  as  the  company 
and  the  commission's  representatives 
are  far  apart   in  some  of  their  figures. 

Company  Must  Exhaust  Legal  Reme- 
dies Before  Appealing  to  Court  in  Tax 
Valuation  Case. — Judge  John  E.  Sater 
of  the  Federal  District  Court  at  Colum- 
bus, Ohio,  on  April  28  dissolved  the 
temporary  injunction  granted  the 
Wheeling  (W.  Va.)  Electric  Company, 
restraining  the  Ohio  Tax  Commission 
from  placing  a  valuation  on  its  property 
in  Ohio.  The  court  held  that  the  com- 
pany has  the  right  to  ask  for  a  rehear- 
ing before  the  commission  and,  hence, 
has  not  exhausted  its  legal  rights. 

Basis  to  Be  Established  for  Depre- 
ciation on  Cleveland  Municipal  Plant. — 
It  has  been  decided  by  the  city  officials 
of  Cleveland,  Ohio,  to  employ  engineers 
to  determine  the  amount  of  depreciation 
on  the  municipal  light  plant  for  the  two 
years  it  has  been  in  operation  and  to 
establish  a  basis  for  estimating  depre- 
ciation. This  data,  it  is  said,  will  be 
used  in  defending  the  city  ordinance  es- 
tablishing a  fiat  3-cent  rate  for  service, 
which  was  appealed  to  the  Public  Utili- 
ties Commission  some  months  ago. 
Former  Light  Commissioner  F.  W.  Bal- 
lard placed  the  depreciation  at  $1,000 
per  month,  but  there  is  nothing  to  show 
upon  what  this  amount  is  based. 

Use  of  Motors  for  Water  Supply 
Pumping.— The  1915  general  statistics 
of  cities  of  over  30,000  inhabitants,  just 
published  by  the  Bureau  of  the  Census, 
shows  that  out  of  a  total  of  348,573  hp. 
used  in  pumping  water  for  municipal 
supply  systems,  55,076  hp.  or  15  per 
cent  of  the  total  was  in  electric  motors. 
Of  the  total  horsepower  employed  for 
pumping,  72.6  per  cent  was  in  steam 
engines.  A  division  of  these  data  into 
groups  accord  to  the  size  of  cities  in 
which  group  1  contained  those  over 
500,000;  group  2  those  between  300,000 
and  500,000;  group  3  between  100,000 
and  300,000;  group  4  between  50,000 
and  100,000,  and  group  5  between  30,000 
and  50,000,  showed  that  the  largest 
aggregate  horsepower  in  electric  mo- 
tors, but  smallest  percentage  of  total 
power,  was  used  in  group  1.  The  amount 
was  19,219  hp.  or  12.7  per  cent  of  the 
total.  The  next  largest  amount  and  larg- 
est percentage  was  in  group  5,  where  a 
total  of  11,010  hp.  in  electric  motors 
was  employed  on  26  per  cent  of  the  total 
for  that  group. 
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Kansas   City   Section  A.  I.  E.  E. — A 

Kansas  City,  Mo.,  section  of  the  Ameri- 
can Institute  of  Electrical  Engineers 
was  organized  recently. 

Illinois  Electrical  Contractors. — The 
semi-annual  meeting  of  the  Electrical 
Contractors'  Association  of  the  State 
of  Illinois  will  be  held  at  Rockford,  111., 
on  June  16. 

Connecticut  Electric  Light  Associa- 
tion.— Members  of  the  Connecticut  Elec- 
tric Light  Association  met  at  Ansonia, 
Conn.,  on  April  13,  to  discuss  vital  mat- 
ters pertaining  to  the  lighting  utility 
business  in  the  State. 

Dallas  Electric  Club  and  Jovian 
League. — H.  M.  Butler  national  boy 
scout  commissioner  of  New  York  City, 
spoke  on  the  "Boy  Scout  Movement"  at 
a  meeting  of  the  Dallas  Electric  Club 
and  Jovian  League  on  April  28. 

National  Electrical  Contractors'  As- 
sociation.— The  association  has  just 
published  a  new  booklet  setting  forth 
in  detail  the  work  of  the  national  body. 
George  H.  Duffield,  41  Martin  Building, 
Utica,  N.  Y.,  is  secretary. 

Los  Angeles  Jovian  League. — At  the 
regular  meeting  of  the  Los  Angeles 
Jovian  Electric  League  on  April  26 
Jesse  D.  Burks,  municipal  efficiency  di- 
rector of  Los  Angeles,  spoke  on  the  sub- 
ject, "Business  Methods  in  Public  Busi- 
ness." 

Jovian  Chapter  Electrical  League  of 
Cleveland. — J.  M.  H.  Frederick,  super- 
intendent of  Cleveland  public  schools, 
addressed  the  regular  meeting  of  the 
Jovian  Chapter  of  the  Electrical  League 
of  Cleveland  on  April  27,  on  the  sub- 
ject, "Cleveland's  Schools." 

Los  Angeles  Section,  A.  I.  E.  E. — A. 
W.  Childs,  superintendent  of  sales, 
Southern  California  Edison  Company, 
spoke  before  the  Los  Angeles  section 
of  the  American  Institute  of  Electrical 
Engineers  on  April  21  on  "The  Electric 
Range,  Its  Manufacture,  Load  Possibili- 
ties and  Advantage  to  User." 

Institute  of  Radio  Engineers.  —  A 
meeting  of  the  Institute  of  Radio  En- 
gineers was  held  in  New  York  City  on 
May  3,  at  which  time  Prof.  A.  E.  Ken- 
nelly  of  Harvard  University,  who  is 
president  of  the  Institute,  and  H.  A. 
Affel  jointly  presented  a  paper  on 
"Skin  Effect  Resistance  Measurements 
for  Conductors  at  Radio  Frequencies 
up  to  100,000  Cycles  per  Second." 

Pittsfield  Section,  A.  I.  E.  E.— Ed- 
ward J.  Cheney,  electrical  engineer  of 
the  Public  Service  Commission  of  the 
Second  District  of  New  York,  gave  an 
illustrated  lecture  on  "Valuation  of 
Electrical  Properties"  at  the  Hotel 
Wendell  on  April  13,  under  the  auspices 
of  the  Pittsfield,  Mass.,  section  of  the 
A.  I.  E.  E. 

Northeastern  Section  Pennsylvania 
Association   of   Electrical   Engineers. — 

The  regular  monthly  meeting  of  the 
Northeastern  Section  of  the  Pennsylva- 
nia Association  of  Electrical  Engineers 
was  held  at  Scranton  on  April  18.  The 
practicability  of  the  electric  range  was 
discussed  at  length,  and  the  general 
opinion  was  expressed  that  the  field  for 
;he  electric  range  has  increased  many 
Fold  in  the  last  few  months. 


Associations 
and  Societies 

The  Directory  of  Electrical  Asso- 
ciations, which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page  1079  of  this  number. 


New  York  Section,  I.  E.  S—  The  regu- 
lar meeting  of  the  New  York  Section  of 
the  Illuminating  Engineering  Society  is 
to  be  held  at  the  Engineering  Building  on 
May  11.  "Fixture  Design  and  Lighting 
Glassware"  is  to  be  the  general  subject 
of  the  meeting,  and  the  lectures  are  to 
be  given  by  Stephen  De  Kosenko  of  the 
Sterling  Bronze  Company  on  "Problems 
in  the  Design  of  Lighting  Fixtures"  and 
A.  Douglas  Nash  of  the  Tiffany  Fur- 
naces on  "Observations  of  Lighting  by 
a  Glass  Manufacturer." 

Michigan  Section,  N.  E.  L.  A. — The 
steamer  Rochester  has  been  chartered 
for  the  1916  convention  cruise  of  the 
Michigan  section  of  the  National  Elec- 
tric Light  Association.  A  trip  through 
the  30,000  islands  of  Georgian  Bay 
has  been  planned.  The  boat  will  leave 
Detroit  at  1  p.  m.,  June  20,  will  go  to 
Penatang,  Parry  Sound,  Killarney,  Sault 
Ste.  Marie,  into  Lake  Superior  and  will 
return  to  Detroit  at  9  a.  m.  June  24. 
Herbert  Silvester,  Rochester,  Mich.,  is 
secretary-treasurer  of  the  association. 
The  price  will  be  $33  per  passenger. 

Schenectady  Section,  A.  I.  E.  E. — The 
174th  meeting  of  the  Schenectady  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  jointly  with 
the  Society  of  Engineers  of  Eastern 
New  York  at  the  Union  College  gymna- 
sium on  May  4.  W.  D'A.  Ryan,  director 
of  the  illuminating  engineering  labora- 
tory of  the  General  Electric  Company, 
spoke  on  the  "Illumination  of  the  Pan- 
ama-Pacific International  Exposition." 

Utah  Society  of  Engineers. — The 
Utah  Society  of  Engineers  held  its  an- 
nual banquet  and  election  of  officers  in 
the  supper  room  of  the  Hotel  Utah, 
Salt  Lake  City,  on  April  19.  Guy  Ster- 
ling was  elected  president;  C.  J.  Ull- 
rich, vice-president;  W.  A.  Wilson,  sec- 
ond vice-president;  Hugh  C.  Lewis,  sec- 
retary, and  R.  B.  Ketchum,  member  of 
the  executive  committee.  W.  C.  Ebaugh 
presided  as  toastmaster.  Heber  M. 
Wells,  city  commissioner,  responded  to 
the  toast,  "Municipal  Problems,"  in 
which  he  outlined  the  importance  of 
the  engineer  in  connection  with  the  civic 
and  industrial  problems  of  the  munici- 
pality, as  well  as  in  other  walks  of  life. 
Rev.  Peter  A.  Simpkin  responded  to 
the  toast,  "Eternal  Engineering." 

Western  New  England  Section,  N.  A. 
E.  I. — The  quarterly  convention  of  the 
Western  New  England  section  of  the 
National  Association  of  Electrical  In- 
spectors, was  held  at  Holyoke,  Mass., 
on  April  12.  The  purpose  of  the  meet- 
ing was  to  secure  a  uniform  interpreta- 
tion of  the  National  Electrical  Code 
and  the  morning  and  part  of  the  after- 
noon session  was  given  over  to  its 
discussion. 


Following  the  close  of  the  discussion 
in  the  afternoon  an  address  was  given 
by  Arthur  J.  Newell  of  the  Roland  T. 
Oakes  Company  on  the  "Value  of  the 
Electrical  Inspector  to  the  Contractor." 
Luncheon  was  served  at  the  Hotel 
Nonotuck,  after  which  the  visitors  were 
taken  on  a  trip  of  inspection,  which  in- 
cluded visits  to  the  Holyoke  dam,  elec- 
tric light  plant  and  other  places. 

National    District     Heating    Associa- 
tion.— The  eighth  annual  convention  of 
the  National  District  Heating  Associa- 
tion   will    be    held    at   the    Hotel    Mar- 
tinique, New  York  City,  on  May  16,  17, 
18  and  19.     The  program  is  as  follows: 
Tuesday  morning,  May  16— Transaction 
of  certain  routine  business,  followed  by 
the  report  of  the  public  policy  commit- 
tee  of  which   D.   L.   Gaskill   of   Green- 
ville, Ohio,  is  chairman,  and  the  report 
of   the   underground   construction   com- 
mittee of  which  H.  A.  Woodworth,  In- 
dianapolis,   Ind.,    is    chairman.       Tues- 
day  afternoon — The    session    will    open 
with  the  report  of  the  nominating  com- 
mittee, after  which   a  paper  on   "Fac- 
tors in  the  Growth  of  District  Heating" 
will    be    read    by    S.    Morgan    Bushnell, 
Chicago,  111.,  followed  by  the  report  of 
the     station     operating     committee     of 
which  Byron  T.  Gifford  of  Grand  Rap- 
ids,    Mich.,     is     chairman.     Wednesday 
morning— Arthur     Williams     of     New 
York   City   will   deliver   an    address   on 
"District   Heating  and   Its   Relation  to 
Electric  Utility  Operation,"  and  the  re- 
port of  the  educational  committee  will 
be  made   by   the  chairman,   George   W. 
Martin  of  New  York  City.     Election  of 
officers  will  follow.     Thursday  morning 
— A  paper   on   "Co-operating  with   the 
Consumer"  will    be   presented   by   Wil- 
liam J.  Baldwin,  Jr.,  chief  engineer  of 
the    New    York    Steam    Company,    fol- 
lowed by  an  address  on  "Appraisals  of 
Utility    Property"   by    M.   F.    Millikan, 
vice-president  of  the  American  Gas  & 
Electric    Company.     The    meeting    will 
conclude   with   the   report  of  the   rate 
committee,  of  which  A.  E.  Bettis,  Kan- 
sas City,  Mo.,  is  chairman.     Thursday 
afternoon— The   report  of  the   publica- 
tion   and    editorial    committee    will    be 
made,  followed  in  turn  by  a  paper  on 
"Ratio  of  Economizing  Coils  of  the  Dif- 
ferent Types  of  Heating  Systems,"  by 
W.  J.  Kline  of  New  York  City;  the  re- 
port of  the  record  committee  by  Chair- 
man A.  P.  Biggs  of  Detroit,  Mich.,  and 
a   paper   on   "Methods   by   Which    Har- 
vard University  Buys  Steam  on  a  Heat- 
Unit  Basis,"  by  E.  G.  Bailey  of  Boston, 
Mass.     Friday  morning— The  final  ses- 
sion   will    open    with    a    report    of   the 
meter  committee,  of  which   F.   B.  Orr, 
of    Chicago,    111.,    is    chairman.     Travis 
H.  Whitney  of  the  Public  Service  Com- 
mission   of  the   First   District  of  New 
York    will    deliver    an    address,    after 
which  the  report  of  the  delegates  to  the 
Pan-American    Congress   will   be    made 
by  James  A.  Donnelly,  New  York  City, 
and  Nelson  S.  Thompson,  Washington, 
D.   C.     Various  entertainment  features 
have  been  provided  for  the  ladies  who 
attend      the      convention.     Wednesday 
afternoon  is  set  apart  entirely  to  a  boat 
ride  down  New  York  Bay  and  up  the 
Hudson  past  the  Palisades.     D.  L.  Gas- 
kill,  Greenville,  Ohio,  is  secretary. 
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teaumptlon   "i    Riek.     I  he   Sup 
.  ouii  of  Nev.   Vork  1 i--.   N.  N    S    L86) 
hold   thai    an   experienced   lineman   ■ 
turned  the  risk  Incident  t<»  the  u  >•  of 
an   unsuitable   ladder  when   Ita   In  luffl 
ciencj   wa    obvioua. 

m.i.i  I  urniahed  Cuatomer  Free  of 
Charge  i  nleaa  Othero  lae  Noted. 
Shut  in  the  ordinance  permittini  the 
Auburn  Mutual  Lighting  A  Power 
Companj  to  operate  in  the  city  of  Au 
burn  no  provision  was  made  to  the  ef 
feet  thai  a  rental  should  be  charged  for 
the  use  of  metera,  the  Supreme  Court 
Nebraska  hold  (166  N.  w.  L075)  that  it 
considered  ■  meter  would  be  furnished 
by  the  company  to  a  customer  free  of 
charge  ami  as  a  aeceasary  pari  of  the 
equipment  of  the  company's  plant. 

Exercise  Of  (arc  of  Power  lanes. 
The  Kentucky  Utilities  Company  was 
held  by  the  Court  of  Appeals  of  Ken- 
tucky (181  S.W.  662)  to  have  exercised 
toward  the  employees  of  a  telephone 
company  using  its  poles  the  highest 
degree  of  care  that  is  exacted  from 
persons  producing  electricity  when  it 
was  shown  that  the  power  company's 
wires  carried  its  uninsulated  3000-volt 
line  at  a  height  of  35  ft.  above  the 
ground,  and  that  the  telephone  company 
which  had  contracted  to  use  these  poles 
was  permitted  to  have  its  linemen  as- 
cend the  poles  to  string  telephone  wire 
provided  that  the  wire  was  placed  at  a 
distance  of  8M2  ft.  below  the  uninsulat- 
ed power  wires. 

Expenses  Incident  to  Shifting  of 
Wires  and  Cables  in  Municipal  Conduit 
Systems.— In  a  provision  in  a  lease  of 
ducts  for  electric  wires  in  a  municipal 
conduit  system  providing  that  if  the 
lessor  should  require,  without  the  con- 
sent of  the  lessee,  that  the  latter  shift 
his  cables  and  wires  from  one  set  of 
ducts  to  another,  that  one-half  of  the 
expense  thereof  should  be  borne  by  the 
city,  the  Court  of  Appeals  of  Maryland 
held  (96  A.  804)  in  the  case  of  the 
Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  versus 
the  city  of  Baltimore,  that  "expense" 
includes  the  cost  of  additional  cable 
and  wires  made  necessary  by  enlarging 
the  manholes  or  changing  to  another 
conduit  which  did  not  benefit  the  lessee 
even  though  such  cables  and  wires  re- 
mained assets  of  the  lessee  and  part  of 
his  physical  valuation. 

Subletting  Right-of-Way.— A  tele- 
phone company  with  a  right-of-way  to 
maintain  its  lines  over  the  railroad 
right-of-way,  erred  in  granting  per- 
mission to  string  wires  upon  its  poles 
to  a  telegraph  company,  it  was  held  by 
the  Supreme  Court  of  Mississippi  (70 
S.  833).  The  telegraph  company  was 
held  to  be  a  mere  trespasser  since  it 
entered  the  premises  in  good  faith  on 
the  power  of  right,  and  the  railroad 
company  could  remove  from  its  prem- 
ises the  property  of  the  telegraph  com- 
pany with  such  force  as  was  reason- 
ably necessary  to  preserve  its  own 
property.  A  right  to  compensatory 
damages  was  created,  however,  when 
the  railway  cut  the  telegraph  com- 
pany's lines  in  a  number  of  places  so 
as  to  render  it  practically  valueless  for 
the  purpose  for  which  it  was  designed. 


Recent  Court 
Decisions 

finding*  ol  higher  courts  in  legal  1 
involving  electric  light,    power   and 
other  public  utility  companies. 


I  BC  of  Surplus  Power  of  Traction 
Companj  by  State.— If  the  Stair  at  any 
time  acting  through  its  accredited 
agency,  it  was  held  by  the  Supreme 
Court  "of  Washington  (154  P.  1110)  puts 
a  burden  upon  a  public  service  corpora- 
tion which  requires  the  use  of  its  sur- 
plus power,  it  must  devote  such  power 
to  the  public  use  and  abandon  any 
private  contracts  that  may  hold  the  sale 
of  such  surplus  power.  In  such  a  case 
contracted    with 


\n     Injunction     in     Regard     to    Con- 
struction   of     Transmission     Line.      The 

Supreme   Courl    of    Pennsylvania    held 
(96   \.  882)  in  a  ease  against  the  Har 
mony  Electric  Company  where  owners 
of  lots  facing  on  an  alley  endeavored 

to   restrain    the   Company    from   erecting 

and    maintaining    a    tram  mist  ion    line 

along    the    alley,    but.    where    it.    appeal 

nol  only  I  bat  I  be  company's  charter  au 
thorized  it  to  maintain  such  a  line  but 
that  the  construction  of  the  proposed 
line  has  been  authorized  by  the  bor- 
ough and  approved  by  the  public  serv- 
ice commission,  and  where  it  does  not 
appear  that  the  company  has  refused 
to  furnish  electricity  to  any  applicant 
in  the  borough,  the  complaint  will  be 
dismissed,  though  it  appears  that  the 
company  has  agreed  with  the  borough 
in  a  contract  of  questionable  validity 
not  to  furnish  energy  within  the  bor- 
ough limit. 

Assumption    of    Risk. — An    employer 


a    person    who    has    contracted    with    a 

corporation   and  who  has  been  buying     must  use  ordinary  care  to  provide  his 

such  power,  cannot  compel  specific  per-     employees  with  a  reasonably  safe  place 


formance  of  a  contract  as  against  the 
public  right. 

Right  of  Eminent  Domain  Over  Wa- 
ter-Power Sites  Between  Railway  and 
Power  Properties. — Under  the  law  au- 
thorizing street  railroad  companies  to 
build  and  operate  water-power  plants 
and  condemn  water  rights  therefor,  all 
water  rights  are  subject  to  condemna- 
tion, it  was  held  by  the  Supreme  Court 
of  North  Carolina  (86  S.  E.  245)  in  the 
case  of  the  Blue  Ridge  Interurban  Rail- 
way Company  versus  the  Henderson- 
ville  Light  &  Power  Company  unless 
they  are  being  use  in  connection  with 
any  power  actually  used  in  serving  the 
general  public. 

Proximate  Cause  for  Injury  to  Em- 
ployee  Working   in   Manhole. — A   tele 


to  work,  and  this  rule,  it  was  held  by 
the  Appellate  Court  of  Indiana  (111 
N.  E.  198),  applies  to  a  line  of  poles 
and  wires  on  which  a  lineman  is  re- 
quired to  work.  The  employee  as- 
sumes risks  incidental  to  the  service, 
and  where  a  lineman  was  repairing 
wires  from  the  top  of  a  freight  car,  the 
roof  of  which  he  knew  to  be  uneven, 
he  assumed  the  risk  from  the  defect. 
Should  the  lineman  know  that  there 
is  no  independent  system  of  inspec- 
tion, he  cannot  rely  on  his  employer 
for  inspection  but  must  make  the  nec- 
essary tests  of  safety  for  himself.  On 
the  other  hand,  if  the  employer  pro- 
vides a  system  of  inspection,  the  em- 
ployee does  not  assume  risks  which  are 
not  obvious  to  the  ordinary  use  of  the 
senses  and  which  would  have  been  dis- 


phone  company  which  failed  to  furnish  covered  by  an  inspection.  If  the  line- 
its  employees  with  a  ladder  for  use  in 
climbing  out  of  manholes  was  held  by 
the  Appellate  Division  of  the  Supreme 
Court  (157  N.  Y. -S.  627)  not  liable  for 
an  injury  to  an  employee  whose  hand 
was  run  over  by  a  wagon  driven  close 
to  the  guard  and  red  flag  furnished  by 
the  company  when  the  employee  had 
extended  his  hand  beyond  the  guard, 
since  the  injury  could  not  have  been 
foreseen.  The  company's  negligence 
was,  therefore,  held  not  to  be  the  proxi- 
mate cause  of  the  injury. 

Enjoining  Use  of  Telephone  Because 
of  Irreparable  Damages  in  Eminent 
Domain  Case. — The  taking  of  land  by  a 
telephone  company  for  the  construction 
and  operation  of  its  line,  according  to 
the  Supreme  Court  of  Errors  of  Con- 
necticut (96  A.  966)  is  not  done  for 
private  use  and  an  owner  cannot  en- 
join the  use  of  the  line  in  front  of  his 
premises  unless  the  damages  to  be  an- 
ticipated in  the  future  by  the  continu- 
ance of  the  line  and  from  the  use  it 
will  be  put  to  will  be  irreparable.  In 
a  court  of  equity,  it  was  pointed  out. 
the  application  of  an  owner  aggrieved 
by  the  illegal  maintenance  of  lines  in 
front  of  his  premises  will  not  restrain 
its  use  by  the  company  on  account  of 
the  greater  evil  of  inconvenience  to  the 
public  that  the  release  to  the  owner 
would  occasion. 


man  is  required  by  his  contract  to 
make  an  inspection,  he  cannot  recover 
for  injuries  resulting  from  his  failure 
properly  to  inspect.  An  employee  as- 
sumes obvious  risks. 

Faults  in  Customers'  Appliances  Do 
Not    Offset    Company's   Negligence   in 
Maintaining  Dangerous  Circuits. — In  a 
suit     brought     against     the     city     of 
Thomasville  for  death  caused  by  com- 
ing   in    contact    with    a    circuit    which 
should  have  been  carrying  110  to  120 
volts,  where  it  was  shown  that  the  low- 
tension  side  had  come  in  contact  with 
the  high-tension  side  of  the  lines,  the 
fact   that   there   was   a   defect   in   the 
lamp  which  the  decedent  switched  out 
whereby  he  met  his  death,  or  that  the 
fuse  in  the  building  where  the  electro- 
cution   occurred    was    capable    of    con- 
ducting   a    greater    current    than    that 
required  to  supply  the  lighting  systsr 
of   the    building,    could    not    affect    the 
necessary     conclusion     that     the     dan- 
gerous  current  of  the   wires   intended 
to     convey     only     low     and     harmless 
current  was   a   sufficient   cause   of  the 
injury,    it    was    held    by    the    Georgij 
Court  of  Appeals   (87  S.  E.  923).     Re- 
gardless of  any  defects  in  the  wirim 
of  the  building  or  of  the  lamps  in  use 
therein    the    proximate    cause    of    the 
homicide  was  the  negligent  admissior 
of  a  dangerous  current. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the   Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Xofes  on  Industrial  Activities  and  Business   Methods 


Small  Lighting  Plants  in  Greater 
Demand 

Volume    of   Buying    for    Farms,     Country    Homes    and     Marine 
Purposes  Recently  Materially  Increased — Prices  Higher 

During  the  last  few  months  manufacturers  of  small  light- 
ing plants  have  felt  a  decided  increase  in  business.  For 
marine  purposes  the  demand  has  increased  enormously  and 
the  prospects  are  very  bright  indeed.  Ship  building  has 
received  a  startling  impetus,  especially  for  pleasure  pur- 
poses, and  in  almost  every  instance  small  electric  lighting 
plants  are  being  installed. 

For  farms,  country  homes,  outlying  club  houses  and  other- 
places  not  in  a  position  to  receive  central  station  service 
the  demand  has  greatly  increased.  This  is  attributed  pri- 
marily to  the  better  condition  of  business  generally. 

On  the  other  hand,  it  is  believed  that  the  publicity  given 
to  electric  lighting  for  farms  by  farm  journals  has  been 
a  great  factor  in  stimulating  trade.  Also  the  agricultural 
schools  of  the  country  are  paying  more  and  more  attention 
to  this  phase  of  farm  life.  The  young  men  graduating  from 
these  institutions  are  equipped  with  a  better  knowledge  of 
the  possibilities  of  electricity  on  the  farm.  The  increasing 
sale  of  automobiles  to  farmers  is  making  them  as  a  class 
more  familiar  with  gasoline-electric  machinery  and  less 
liable  to  make  mistakes. 

Not  the  least,  perhaps,  of  the  beneficial  influences  in  this 
trade  are,  paradoxical  as  it  may  seem,  the  central  stations. 
The  lighting  utilities,  it  has  been  popularly  believed,  are 
foes  to  all  isolated  plants.  This,  of  course,  is  true  if  the 
companies  are  in  a  position  to  supply  these  plants  with 
energy.  On  the  other  hand,  the  companies  which  are  ex- 
panding their  service  into  the  rural  districts  are  keenly 
aware  that  it  will  be  some  time  before  they  will  be  able  to 
supply  these  sparsely  settled  communities.  The  necessary 
capital  expenditure  and  high  first  cost  for  the  present  ex- 
clude in  a  large  measure  this  class  of  business. 

Nevertheless,  it  is  highly  desirable  that  the  farmers, 
though  not  using  central-station  service,  should  be  thor- 
oughly familiar  with  the  use  of  electricity  and  its  possibili- 
ties in  farm  work.  It  is  believed  that  it  will  be  much  easier 
to  talk  central-station  service  to  a  farmer  who  already  has 
his  farm  wired  and  his  motors  working  than  if  he  has  to 
make  this  expenditure.  Therefore,  the  public  utilities  are 
preaching  to  unserved  rural  communities,  individual  light- 
ing plants.  They  are  teaching  the  farmer  how  to  use  his 
energy  to  the  best  advantage.  They  are  teaching  him  the 
use  of  electrical  appliances  and  motor  drive  for  all  kinds 
of  farm  use. 

Prices  for  the  most  part  are  higher,  and  where  they  have 
not  gone  up  it  is  generally  the  intention  of  making  an  ad- 
vance shortly.  Prices  of  raw  materials  and  of  labor  have 
advanced  to  such  a  degree  that  it  is  no  longer  possible  to 
market  the  plants  at  former  prices  and  still  show  a  satis- 
factory profit.  All  raw  materials,  including  copper,  cast- 
ings and  sulphuric  acid  for  the  batteries,  have  been  steadily 
rising  now  for  some  time.  If  they  continue  to  rise  a  fur- 
ther advance  in  price  may  be  expected. 

Deliveries  of  the  finished  product  are  as  a  rule  good. 
Where  they  are  delayed  it  is  due  either  to  freight  conges- 
tion or  to  the  inability  to  get  prompt  delivery  of  raw  mate- 
rials or  both.  In  some  cases  the  inability  to  receive  prompt 
delivery  of  some  of  the  raw  materials  is  a  very  serious 
problem.  However,  previous  to  this  boom  there  was  a  good 
stock  of  finished  plants  on  hand  so  that  aside  from  delays 
during  transit  deliveries  have  been  very  prompt. 

With  the  farm  trade  there  is  considerable  apprehension 
regarding  credits  and  collections,  not  that  they  are,  as  a 
rule,  any  worse  than  usual,  but  that  the  normal  condition  is 


far  from  satisfactory.  This  condition  is  laid  principally  to 
the  door  of  the  farm  implement  industry.  This  industry 
has  built  up  an  enormous  volume  of  business  on  very  long 
credits  and  the  farmer  naturally  enough  expects  the 
same  terms  from  the  dealer  in  lighting  plants.  Long 
credits  of  six  months  or  more  are  a  serious  drawback. 
They  tie  up  too  much  capital.  Could  the  credits  be  brought 
down  to  thirty  days  it  is  felt  that  the  business  of  supplying 
lighting  plants  would  be  placed  on  a  much  firmer  basis.  On 
the  other  hand,  while  it  is  a  long  time  before  collections  are 
had,  it  is  pretty  certain  that  the  accounts  are  good.  There 
is  not  the  element  of  risk  in  this  class  of  business  that  there 
is  in  many  other  lines.  Farmers,  as  a  rule,  own  their 
farms  and  are  therefore  responsible  buyers. 


Government  Makes  Export  Suggestions 

The  insistent  demand  for  information  on  foreign-trade 
subjects  has  led  to  the  publication  of  a  book  of  practical  sug- 
gestions by  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Department  of  Commerce,  under  the  title,  "Export  Trade 
Suggestions."  These  suggestions  are  not  concerned  with  the 
sale  of  any  particular  lines  of  goods  in  foreign  markets,  but 
with  the  vexing  problems  which  sooner  or  later  confront  ex- 
porters in  every  line,  such  as  questions  of  credit,  agencies 
and  packing. 

The  much-discussed  question  of  extending  credits  to  for- 
eign buyers  is  gone  into  at  considerable  length  in  the  bulle- 
tin, as  there  seems  to  be  a  disposition  on  the  part  of  Ameri- 
can exporters  to  regard  as  permanent  the  present  short- 
term  and  cash  business  with  countries  that  previously  de- 
manded long  credits.  A  special  warning  on  this  subject  is 
directed  at  manufacturers  who  prefer  to  do  their  foreign 
business  direct:  "Foreign  buyers  who  are  willing  to  pay  you 
cash  now — especially  is  this  true  of  European  buyers — will 
not  do  so  after  the  present  extraordinary  conditions  have 
ceased  to  exist.  You  must  face  the  fact  that  if  you  intend 
to  do  a  direct  export  business  you  must  be  prepared  to 
finance  your  shipments  at  ninety  days'  sight  or  longer.  This 
statement  does  not  mean  that  you  cannot  do  an  export  busi- 
ness on  any  other  basis.  It  means  that  if  you  want  your 
money  in  advance  or  cash  at  seaboard  you  must  do  business 
through  a  middleman." 

The  absurdity,  under  present  conditions,  of  turning  over 
Latin-American  business  to  representatives  of  European 
concerns  without  a  guarantee  of  continued  representation 
when  the  war  is  over  is  pointed  out.  A  striking  example  is 
cited  in  connection  with  the  sale  of  stearic  acid  in  Central 
America.  This  product  was  formerly  supplied  in  consider- 
able quantities,  but  some  years  ago  a  European  house  put  a 
permanent  representative  in  the  field  and  captured  practi- 
cally the  entire  trade.  The  war  made  it  impossible  to  fill 
orders  from  the  home  plant,  so  the  agent  has  been  buying  in 
the  United  States.  Some  American  firm  is  doubtless  con- 
gratulating itself  on  the  profitable  business  it  is  doing,  not 
realizing  that  it  is  merely  assisting  a  foreign  competitor  to 
hold  together  his  customers  until  the  war  is  over.  The 
American  firm  is  missing  a  golden  opportunity  to  put  its  own 
man  in  the  field,  get  in  touch  with  the  native  market  and 
build  up  a  permanent  and  profitable  business. 

Similar  practical  information  is  contained  in  the  bulletin, 
under  the  following  headings:  Export  policies,  representa- 
tives and  agencies,  finances  and  credit,  quotations,  postal 
services,  correspondence  and  translations,  co-operation  with 
consuls,  packing,  advertising,  and  general  trade  extension. 
Contributions  are  included  from  consuls,  commercial  at- 
taches, traveling  special  agents,  from  special  agents  in 
charge  of  district  offices  of  the  Bureau  of  Foreign  and  Do- 
mestic Commerce  and  from  Dr.  E.  E.  Pratt,  its  chief. 


10' 


i:  i   E  CI  RIC  a  i.     w  o  R  I.  D 


Vol.  (i7,   No.    19 


Less  New  Material  Being  Developed 

Since  the  beginning  oi  th<   yeai   then    ha    been  .i  percepl 
\\>ii-  falling  of)  in  the  numbei  of  new  electrical  device    and 
appl  iced  on  the  market.  Of  the    mall  material  thai 

.  ,ii   In  connection   with   wiring   practice  has   thl     own 
m..  t   evident.    Oi  the  latter  class  the   failing  off  In   ne* 
material     hat  bean  probabl]   around   10  pei   cent.     In  \i<u 
of  the  fad  that  up  to  this  time  there  haa  baan  alwaj 
increasing  amount  of  new  materiala  and  aupplie    placed  on 

the    market    the.    pic   rut       ituatioii    is    significant    both    with 

i ,   pad  to  tin'  preaenl  itn<l  to  the  p 

Right  no*  manofacturera  are  not  placing  new  materials 
on  thi'  market  raster  for  parhapa  two  reason       Fii  t,  they 

haven't  the  tune,  and  second,  the  demand  for  goods  now  on 
the  market  is  so  great  as  to  make  it  unnecessary  to  go  to 
the  extra  expense  of  marketing  a  new  product.  I'urtlu  i 
more,  it  is  doubtful  it'  under  the  present  industrial  tension 
it  would  he  pOS8ible  to  give  to  a  h08l  of  new  products  the 
necessary  manufacturing  facilities. 

With  industrial  activity  beyond  all  former  hounds  the 
necessity  for  new  products  is  not  great.  Competition  begets 
progress  and  development,  and  certain  it  is  that  now  there 
is  plenty  of  business  for  everyone.  Since  the  crying  need  at 
present  is  quick  delivery,  in  many  cases  almost  regardles- 
of  price,  there  is  not  the  incentive  of  normal  times  to  make 
new  products  which  can  be  sold  at  a  smaller  price. 


Labor  Unrest  Growing 

Latest  information  from  Pittsburgh  states  that  the  West- 
inghouse strikers  are  now  in  a  mood  for  mediation.  Follow- 
ing the  disturbances  of  Tuesday  the  works  are  in  the  hands 
of  the  military  under  orders  from  Governor  Brumbaugh,  and 
the  strikers  have  receded  from  their  position  by  asking  Pat- 
rick Gilday  of  the  Department  of  Mediation  and  Concilia- 
tion at  Washington  to  arrange  a  meeting  with  President 
Heir  of  the  Westinghouse  interests. 

The  men  want  an  eight-hour  day  or  forty-eight-hour  week 
at  the  same  wages  paid  for  the  fifty-six-hour  week.  The 
Westinghouse  interests  are  known  to  have  definitely  decided 
not  to  give  an  eight-hour  day  at  present. 

The  general  labor  situation  is  at  present  in  as  precarious 
position  as  it  has  been  for  some  time.  Dissension  and  unrest 
are  spreading,  and  no  center  that  has  any  great  industrial 
activity  is  free  from  it.  Capital  is  viewing  the  situation  with 
considerable  apprehension  and,  as  daily  happenings  show,  is 
willing  to  satisfy  almost  the  last  demand  in  order  to  keep 
the  men  at  work. 

Wages  are  higher  now  than  they  ever  have  been,  and  labor 
apparently  for  the  most  part  is  in  absolute  control.  Organ- 
ized labor,  in  fact,  views  the  present  as  its  day.  Factories 
are  rushed  with  orders  and  prices  for  goods  are  known  to  be 
higher.  Reports  of  enormous  profits  accompanied  contracts 
for  munitions  of  war.  Labor  at  last,  and  all  that  could  be 
had,  was  necessary.  The  natural  impulse  was  to  take 
advantage  of  these  conditions  and  make  the  most  out  of 
them. 

Up  to  now  most  of  the  demands  of  the  men  have  been  met 
promptly,  and  in  a  large  number  of  instances  were  antici- 
pated. The  additional  wages  paid  have  not  always  been  of 
a  nature  that  would  assure  their  permanence,  but  the  men 
have  for  the  moment  received  larger  pay  checks. 

All  of  this,  however,  has  not  checked  the  undercurrent  of 
unrest  and  dissatisfaction.  Ever  since  the  government  set 
the  eight-hour  standard  labor  has  yearned  for  the  shorter 
working  day.  It  has  always  been  uppermost  in  the  men's 
minds.  Consequently,  now  that  what  is  believed  to  be  the 
right  time  to  strike  the  blow  is  here,  labor  agitators  and 
leaders  will  not  let  the  men  pass  it  by. 

Wages  are  high,  yes,  but  they  may  not  last.  An  eight- 
hour  day,  however,  is  permanent.  Once  it  is  started  it  will 
never  be  lengthened.  That  is  the  popular  belief,  and  for 
that  reason  labor  is  inclined  to  forget  the  recent  advance  in 
wages. 

Another  side  to  the  labor  situation  that  is  just  about  as 
serious  as  the  higher  wages  and  unrest  is  the  great  lack  of 
labor.  Labor  is  scarce,  so  scarce,  in  fact,  that  unskilled  la- 
bor is  being  offered  skilled  labor  jobs.     Immigrants  are  re- 


unheard  oi  wage  .     Bonu  e    an-  being  paid  to  labor 

ii  it  will    t.i>  I'm  a  certain  definite  tune.     Every  effort  1    he 

|ng   inad. •  to  retain  lahor. 


Export  Situation 
1, .pull  .  of  goods  of  American  manufacture  from  the  port 

of    \'<  w    York    during   the   third   week    in    April    while    not    a 

large  as   for  the  two  preceding  weeks   were  considerably 
iter  than  during  the  corresponding  weeks  of  both  r.u  i 
and  11)14.    Compilations  made  by  the  foreign  trade  depart 

ment.  of  the  National   City    Bank   of   New    York   place   thl 
ports    for    this    port    during    the    week    ended     April    'l'i.    at 
678,367,   in  comparison   with   $24,312,996  and   $18,378,263 
liii    the  corresponding  weeks  of  1916  and   lllll   respectively. 

England  received  the  largest  amount  of  goods  of  any 
nation  to  which  the  American  goods  are  exported — namely, 
$18,674,148  in  comparison  with  the  exports  of  corresponding 
weeks  of  previous  years  of  $.r,,H()l  ,7 If,  in  1915  and  $4,834,786 
in  1914.  The  exports  to  France  showed  a  slight  falling  off. 
For  the  third  week  in  April  last  they  amounted  to  $5,3 11,334 
in  comparison  with  $6,490,602  for  the  third  week  in  April, 
L915,  and  to  $1,167,734  for  the  third  week  in  April,  1914.  A 
more  marked  falling  off  is  noted  in  the  exports  to  Italy. 
Dining  the  third  week  in  April,  1914,  these  exports 
amounted  to  $633,396;  for  the  corresponding  week  in  1915 
they  had  risen  to  $3,402,558,  while  for  the  corresponding 
week  in  last  April  they  had  fallen  to  $1,295,616.  No  goods 
left  the  port  of  New  York  during  the  third  week  in  April 
of  this  year  for  Austria-Hungary,  Belgium,  Germany  or 
Portugal. 

South  and  Central  America  continue  to  take  more  Amer- 
ican goods  than  during  corresponding  periods  of  the  two 
previous  years.  For  the  week  ended  April  22,  1915,  the 
exports  to  South  America  from  the  port  of  New  York  were 
$1,972,210  in  comparison  with  the  third  week  in  April  for  the 
two  previous  years,  1915  and  1914,  respectively,  of  $1,084,- 
659  and  $1,640,630,  while  to  the  Latin  countries  of  North 
America,  namely,  Cuba,  Hayti,  Panama,  Mexico  and  Santo 
Domingo  for  these  three  periods  the  exports  were  $2,552,- 
115,  $1,206,879  and  $1,498,812. 

A  survey  of  the  principal  increases  in  exports  shows  ex- 
plosives to  be  in  the  lead.  During  the  corresponding  period 
of  1914  very  little  of  these  materials  was  exported.  Other 
very  appreciable  increases  in  exports  were  for  automobiles, 
copper  of  all  kinds,  chemicals,  engines  and  parts,  manu- 
factures of  brass  and  metal  working  machinery.  It  is  also 
noted,  strangely  enough,  that  almost  twice  as  many  motion- 
picture  films  were  exported  in  the  third  week  of  April,  1916V 
as  in  the  corresponding  week  of  1914. 

There  were  decidedly  smaller  exports  in  agricultural  ma- 
chinery, mining  machinery,  typewriters  and  what  is  hardly 
to  be  expected  owing  to  large  exports  of  automobiles,  lubri- 
cating petrol  and  naphtha. 

The  exports  of  copper  wire  during  the  third  week  in  April, 
1916,  amounted  to  $87,267  in  comparison  with  $22,784  during 
the  corresponding  week  of  1914.  Exports  of  electrical  ma- 
chinery during  the  week  ended  April  22,  1916,  were  $104,579, 
and  for  the  similar  week  in  1914  were  $21,237. 


Western  Conduit  Employees  Get  10  Per  Cent 
Salary  Increase 

The  Youngstown  Sheet  &  Tube  Company  recently  issued 
the  following  notice  to  its  10,000  employees,  among  whom 
are  the  employees  of  the  subsidiary  company,  the  Western 
Conduit  Company:  "Effective  May  1,  in  lieu  of  profit  shar- 
ing and  as  an  advance  in  wages,  we  will  pay  all  employees 
(except  salaried  employees)  an  extra  10  per  cent  of  their 
earnings  each  pay  period.  This  will  be  paid  by  a  separate 
check  with  the  regular  pay  or  as  soon  thereafter  as  possible. 
This  arrangement  will  be  in  effect  for  the  balance  of  the 
year  1916  if  present  business  conditions  continue.  The  war 
abroad  has  brought  about  unusual  conditions  in  all  lines  of 
business  and  this  advance  is  made  in  recognition  of  this. 
Profit  sharing  for  the  first  four  months  of  the  year  will 
also  be  paid  in  the  usual  way  to  our  employees  at  the  end 
of  the  year,  if  the  year's  profits  warrant  such  payment." 
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Manufacturing  and  Industrial 

The  Wagner  Electric  Manufacuring  Company,  St.  Louis, 
Mo.,  has  moved  its  Denver  office  to  1633  Tremont  Street, 
which  will  remain  in  charge  of  O.  H.  Davidson. 

Large  Volume  of  Boiler  Orders — The  Babcock  &  Wilcox 
Company,  manufacturer  of  water-tube  steam  boilers,  re- 
ports that  it  is  exceedingly  busy  at  present  and  that  the 
volume  of  orders  is  very  large. 

The  Doehler  Die-Casting  Company,  Court  Street  and 
Ninth  Street,  Brooklyn,  N.  Y.,  has  acquired  a  controlling 
interest  in  the  American  Die  Casting  Company  of  Newark, 
N.  J.,  which  will  hereafter  be  known  as  the  Doehler  Die- 
Casting  Company  of  New  Jersey. 

E.  I.  Van  Doren,  332  River  Street,  Troy,  N.  Y.,  manu- 
facturers' agent,  has  opened  a  branch  office  at  Room  401, 
Dolan  Building,  Albany,  N.  Y.,  where  he  will  sell  a  general 
line  of  Wagner  single-phase  motors,  Lincoln  polyphase 
motors,  and  act  as  jobbers  for  Buckeye  Mazda  lamps.  He 
will  also  sell  the  Van  Doren  system  of  individual  factory 
lighting  units  for  lighting  of  sewing  machines  and  all 
classes  of  individual  work. 

Allis-Chalmers  Company  to  Increase  Wages. — On  April  27 
the  Allis-Chalmers  Manufacturing  Company,  Milwaukee, 
Wis.,  announced  that  the  wages  of  its  12,000  employees  would 
be  increased  from  10  to  12  per  cent.  In  this  increase  the 
company  is  making  the  provision  that  the  amount  of  the 
increase  will  be  gaged  by  the  individual  working  value 
of  the  man  as  determined  by  recent  tests  made  without 
the  knowledge  of  the  men.  The  increase  takes  effect  on 
May  1. 

New  Building  for  Fort  Wayne  Works  of  General  Electric 
Company. — A  new  building,  it  is  announced,  which  will  be 
five  stories  high  and  occupy  a  plot  400  ft.  by  75  ft.,  will  be 
added  to  the  plant  of  the  Fort  Wayne  department  of  the 
General  Electric  Company  in  the  near  future.  This  build- 
ing will  be  in  addition  to  one  which  is  already  under  con- 
struction. Each  of  these  two  structures  will  be  larger  than 
any  of  the  present  buildings  of  the  General  Electric  Com- 
pany at  Fort  Wayne. 

The  Standard  Underground  Cable  Company,  Pittsburgh, 
Pa.,  has  moved  to  its  Chicago  office  from  the  Rookery  to  the 
Conway  Building,  and  its  Detroit  office  from  the  Free  Press 
Building  to  the  Whitney  Building.  The  company  will  open 
a  new  office  in  the  near  future  in  Minneapolis,  Minn.,  which 
will  be  in  charge  of  W.  J.  Weld.  In  the  Pacific  Coast  de- 
partment the  Portland,  Ore.,  office  has  been  discontinued  and 
a  new  office  has  been  opened  in  the  Newhouse  Building, 
Salt  Lake  City,  Utah,  which  is  in  charge  of  F.  W.  Wilson. 

Large  Order  for  Radio  Equipment. — The  Federal  Tele- 
graph Company  has  secured  contracts  for  wireless  equip- 
ment in  the  new  government  stations  at  Pearl  Harbor,  Ca- 
vite  and  San  Diego.  These  plants,  it  is  reported,  will  have 
the  largest  capacity  of  any  yet  installed.  The  first  plant  to 
be  completed  will  be  that  at  San  Diego  on  which  contracts 
call  for  delivery  next  October.  The  radio  equipment  is  be- 
ing built  at  the  Palo  Alto  (Cal.)  plant  of  the  Federal  Tele- 
graph Company  under  the  direction  of  Chief  Engineer  Leon- 
ard F.  Fuller. 

L.  N.  Pyle  has  resigned  as  sales  manager  of  the  Detroit 
Fuse  &  Manufacturing  Company  to  accept  a  position  as 
assistant  general  manager  of  Edmunds  &  Jones  Manufac- 
turing Company  of  Detroit.  The  Edmunds  &  Jones  Manu- 
furing  Company  are  makers  of  automobile  lamps  and  auto- 

obile  accessories.  Prior  to  his  connection  with  the  Detroit 
Fuse  &  Manufacturing  Company,  Mr.  Pyle  for  a  number  of 
years  was  manager  of  the  lamp  department  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  both  at  Detroit 
and  at  Chicago. 

Fire  Destroys  Delta  Electric  Company  Factory. — A  fire 
supposed  to  have  started  from  an  overheated  furnace  de- 
stroyed the  East  Third  Street  factory  of  the  Delta  Electric 
Company  at  Marion,  Ind.  The  damage,  which  amounted  to 
between  $20,000  and  $30,000,  was  covered  by  insurance. 
Valuable  dies  and  drawings  belonging  to  the  company  were 
locked  in  the  fireproof  safe  and  were  not  damaged.  It  is 
reported  that  the  company  has  four  warehouses  full  of  its 
portable  electric  flash  lamps  and  other  products  which  can 
be  used  in  filling  immediate  orders  and  in  tiding  the  com- 


pany over  until  its  new  factory  can  be  erected  on  a  site 
which  has  been  purchased  at  Marion. 

Orders  for  Electric  Clocks. — The  Betts  &  Betts  Corpora- 
tion, 256  West  Fifty-fifth  Street,  New  York,  is  building  a 
20-ft.  self-winding  "Elektrik  Klok"  for  the  new  Circle  The- 
ater in  Indianapolis.  The  clock  will  be  installed  by  the 
Sanborn  Electric  Company  of  Indianapolis.  In  addition  to 
the  clock,  which  will  have  electric  hands,  numerals  and 
minute  marks,  there  will  also  be  an  attractive  electric  sign 
which  will  be  equipped  with  a  Betts  &  Betts  special  flasher 
and  several  hundred  color  caps.  The  Betts  &  Betts  Corpo- 
ration has  also  received  orders  the  past  month  for  elec- 
trically operated  clocks  which  will  be  installed  in  Syracuse, 
Providence,  Boston  and  Lancaster,  Pa. 

Electrical  Exhibits  at  Boston  Textile  Show. — Several 
electrical  exhibits  were  features  of  the  textile  show  held 
at  Boston,  Mass.,  last  week  in  connection  with  the  semi- 
annual convention  of  the  National  Association  of  Cotton 
Manufacturers.  The  General  Electric  Company  showed  for 
the  first  time  several  examples  of  textile  motors  of  new 
design  and  some  oil  switches.  The  Westinghouse  Electric 
&  Manufacturing  Company  displayed  several  textile  motors 
and  suspensions  of  late  design,  and  featured  an  interesting 
exhibit  of  good  and  poor  illumination  for  industrial  service. 
The  Graton  &  Knight  Manufacturing  Company,  Worcester, 
Mass.,  showed  a  new  "multiple-unit"  motor  drive  for  looms. 
The  Edison  Storage  Battery  Company,  Orange,  N.  J., 
showed  the  new  Type  G  cell  for  high-rate  discharge  and 
charge  service  and  industrial  electric  truck  batteries. 

The  Copper-Clad  Steel  Company,  of  Pittsburgh,  Pa.,  re- 
cently incorporated  under  the  laws  of  Pennsylvania,  has 
erected  a  plant  at  Rankin,  Pa.,  for  the  purpose  of  manu- 
facturing "copper-clad"  steel  products.  The  mills  are  of 
modern  construction  and  are  electrically  operated  through- 
out. Jacob  M.  Roth,  president,  and  Julius  W.  Reisz,  engi- 
neer of  the  company,  have  discovered  a  process  of  welding 
copper  with  steel  or  iron,  producing  a  perfect  weld,  it  is 
asserted,  without  voids  and  with  a  uniform  conductivity 
throughout.  The  steel  is  placed  into  a  patented  mold  and 
this  mold  is  then  placed  into  a  specially  constructed  furnace. 
The  steel  undergoes  a  special  heat  treatment  which  pro- 
duces a  perfect  weld  and  at  the  same  time  increases  the 
tensile  strength,  it  is  claimed,  of  the  steel  30  per  cent,  and 
makes  the  elastic  limit  60  per  cent  higher.  This  "Copper- 
weld"  wire,  as  it  is  called,  has  a  tensile  strength  about  60 
per  cent  greater  than  that  of  hard-drawn  copper  of  the  same 
size,  it  is  pointed  out,  and  will  stand  approximately  40  per 
cent  more  strain  than  copper  before  reaching  its  elastic 
limit.  This  makes  possible  the  use  of  at  least  two  sizes 
smaller  wire  than  when  hard-drawn  copper  is  used  for  the 
same  purpose,  it  is  declared,  and  therefore,  exposes  less 
surface  area  to  storms,  insuring  continuity  of  service  under 
severe  weather  conditions.  In  comparison  with  copper  wire 
of  the  same  gage  the  wire  weighs  about  7  per  cent  less. 

Recent  Orders  for  Westinghouse  Equipment. — The  Buf- 
falo General  Electric  Company  has  purchased  from  the 
Westinghouse  Electric  &  Manufacturing  Company  of  East 
Pittsburgh,  Pa.,  complete  switching  equipment  to  control 
three  20,000-kw.  turbo-generator  units  and  auxiliary  appa- 
ratus in  its  river  station  at  Buffalo,  N.  Y.  Among  recent 
orders  for  turbines  of  large  rating  received  by  the  West- 
inghouse company  is  one  from  the  Narragansett  Electric 
&  Lighting  Company,  of  South  Providence,  R.  I.,  for  one 
45,000-kw.  turbo-generator  unit  with  condensers  and  aux- 
iliary apparatus.  The  last-named  concern  has  also  bought 
one  2500-kw.  synchronous  booster  rotary  converter  with 
transformers  and  switchboard  equipment.  The  Westing- 
house Electric  &  Manufacturing  Company  has  also  sold 
to  the  Commonwealth  Edison  Company  of  Chicago  two 
4000-kw.,  25-cycle  rotary  converters  for  railway  work,  two 
4400-kw.,  60-cycle  synchronous  booster  rotary  converters 
for  lighting  service  and  two  4200-kva.,  three-phase  trans- 
formers, rated  at  12,000  volts  on  the  high-tension  side  and 
being  a  combination  of  water-cooled  and  self-cooled  appa- 
ratus built  according  to  designs  made  by  the  engineers  of 
the  Commonwealth  Edison  Company.  On  this  order  there 
were  also  one  2000-kw.,  60-cycle,  synchronous  booster  ro- 
tary converter,  one  2200-kva.,  transformer  and  current- 
limiting  reactors  for  generator  and  feeder  leads.  Another 
order  has  been  received  from  the  Public  Service  Company 


III.  I 


ELECTRICAL     WORLD 


\  mi     67,  No    L9 


,.i   \  lllino  Bi  anden  Bridge  power  plant  a< 

.  i ,  in  ,  for  tin <•'■    1000  I  i ■•  phi  e  tni    Fo 

two   9000  kva.    three  pha  >•   trai  .   and   ■   complete 

powei  house     witchboard  to  control  one   L0,000-kw,  turbo 

.lie i   mill  and  tran  f leri  and  readers,    Othei   recenl 

ordei  \\  <•  apparatus   Include  i  ton 

Baldwin  Westinghou  te  gathering  locomotives  for  the  L< 
Imi,.  Creek  Coal  Company  of  Bluefleld,  w  Va.,  and  two 
L600-kw.  turbo-generator  units,  complete  with  conden 
one  600-kw.  turbo-generator  unil  with  conden  ers  and  one 
..ii  kw.  turbo-generator  to  be  Installed  In  the  Calumel 
Terminal  Building  of  the  Chicago  &  Northwe  tern  Railway 
Company  al  Chicago,  Hi.,  and  to  be  used  in  operating  one 
of  the  largest  grain  elevators  in  the  world. 


NEW   YORK.   MKTAI.  MARKET  PRICES 

Selling  i  'rices 

Bid  \sU,,l 

Copper  E         I       d 

London,  standard  spol 181       o       0 

Prime  Lake   "00t 

Electrolytic     80.00      to  :u.O0t 

Casting    27.60      to 

Coppei    mi,    i, .is,        82.60      to  :s3..r>ot 

Lead    ■  50 

Nickel    45.00      to  :>0.00 

Sheet   ilnc,  t.o.b    smelter 25.60t 

Spelter,  spol    18.17%  to  18.42%t 

Tin.   straits 19.60} 

Aluminum,  98  to  99  per  oent. .  57.00      to  :>9.00t 


Mas  -- 

Selling  Prices 

Hid    Asked 

£    s   d 

131    0    0 
29.50  to  80  00f 
30.00  to  31.00t 
27.50  to  28. 00t 
32.50  to  88.50t 

7.50t 
45.00  to  50.00 

:.0t 
17.56  to  17. 80f 

61.60t 
57.00  to  59.001 


OLD  METALS 

Heavj   copper  and  wire 23.00      to  23.50f  24.00  to  24. 25t 

Brass,  heavy   14.75      to  15.25f  14.75  to  15.00f 

Brass,  light   11.76      to  12.00f  11.75  to  12.00t 

Lead     heavv    6.40      to    6.62Vjt  6.00  to    6.25t 

Zinc,  new  scrap 16.00      tolT.OOt  15.00  to  15.501 

COPPER  EXPORTS 
Tot :, I    tons   to    -May    2 881 
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Corporate  and  Financial 

Binghamton    (N.  Y.)    Light,  Heat  &  Power  Company. — 

An  issue  of  $500,000  of  first  refunding  mortgage  5  per  cent 
gold  bonds,  due  Feb.  1,  1946,  is  being  offered  at  a  price  to 
yield  about  5.05  per  cent. 

Consolidated  Light  &  Power  Company,  Mount  Pleasant, 
Mich. — The  Detroit  Trust  Company,  receiver  for  the  Con- 
solidated Light  &  Power  Company  and  the  Chippewa  Con- 
struction Company,  which  are  organized  for  the  purposes 
of  constructing  certain  of  the  company's  properties,  has  an- 
nounced that  it  proposes  to  sell  the  assets  of  both  of  the 
companies  at  public  auction  in  Detroit  on  May  16. 

Dayton  (Ohio)  Power  &  Light  Company. — The  public 
utilities  commission  of  Ohio  has  authorized  the  company  to 
issue  $1,250,000  of  its  first  and  refunding  mortgage  5  per 
cent  gold  bonds  dated  June  1,  1911,  at  not  less  than  91.  The 
proceeds  will  be  devoted  to  the  construction  and  equipment 
of  a  new  power  plant  at  Miller's  Ford,  Dayton. 

Northern  Iowa  Gas  &  Electric  Company,  Humboldt,  Iowa. 
— The  unsold  portion  of  $500,000  of  the  company's  first  mort- 
gage 6  per  cent  sinking  fund  gold  bonds  due  Jan.  1,  1934,  is 
being  offered  at  101  and  interest. 

Pacific  Light  &  Power  Company,  Los  Angeles,  Cal. — An 
issue  of  $1,100,000  of  first  (closed)  mortgage  5  per  cent 
bonds  due  July  1,  1942,  is  being  offered  at  99  and  interest. 

San  Diego  (Cal.)  Consolidated  Gas  and  Electric  Company. 
— The  California  Railroad  Commission  has  "authorized  the 
company  to  issue  $144,000  of  7  per  cent  preferred  stock  at 
not  less  than  par.  The  money  is  to  pay  promissory  notes  for 
$30,000  and  to  reimburse  the  company's  treasury  for  expen- 
ditures for  extensions,  additions  and  betterments  of  $114,- 
000.  The  company  applied  to  the  commission  for  authority 
for  this  issue  of  stock  and  also  permission  to  increase  its 
authorized  capital  stock  from  $3,500,000  to  $6,000,000.  The 
commission  said  that  its  consent  is  not  necessary  to  the 
filing  of  articles  of  incorporation  showing  the  increased 
authorized  common  stock,  but  only  to  the  issue  of  capital 
stock.      In    the    original    application,    before    amended,    the 
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Schenectadj    (N.   Y.)   Illuminating  Company. — The  com 
i  any  lias  iiecn  authorized  liy  the  Public  Service  Commission, 

Second    District  of  New    York,   to   issue   $886,000  of   Its  com- 
mon stock,  and  the  Mohawk  das  Company  of  Schenectady 

lias  been  authorized  to  issue  $870,000  of  its  stock  for  the  re 
funding  of  notes  and  other  indebtednesses  of  the  two  coin 
panies.  Hoth  issues  must  be  sold  at  not  less  than  par,  and 
both  authorizations  are  accompanied  by  provisions  which 
will  compel  the  companies  to  bring  their  accounts  into 
accord  with  the  commission's  uniform  systems.  In  the 
case  of  the  Illuminating  company  the  commission  has  ap- 
proved the  company's  plan  for  amortizing  at  $50,000  a  year 
one-half  of  the  sum  of  $1,462,113.43  which  is  now  carried 
as  a  balance  in  one  of  the  company's  capital  accounts. 
Other  minor  changes  are  also  required  in  the  company's 
accounting.  Of  the  proceeds  of  the  present  issue  of  stock 
$270,000  will  be  applied  to  the  payment  of  the  balance  of 
notes  standing  since  1912,  $295,000  will  be  paid  for  the 
discharge  of  accounts  and  interest,  and  $320,000  will  be 
paid  into  the  treasury  of  the  company  to  reimburse  it  for 
money  expended  for  capital  assets.  Five  hundred  and 
seven  thousand  dollars  of  the  Mohawk  Gas  Company's  pro- 
ceeds of  the  stock  sale  will  be  used  for  the  payment  of 
notes  and  accounts  and  $362,000  for  the  reimbursement  of 
the  treasury  for  capital  purposes. 

Seneca  Power  Corporation,  Seneca  Falls,  N.  Y. — The 
Public  Service  Commission  for  the  Second  District  of  New 
York  has  made  an  order  providing  for  the  financing  of  the 
$2,000,000  hydroelectric  development  on  the  Seneca  Outlet 
at  Seneca  Falls  through  the  Seneca  Power  Corporation, 
the  Central  New  York  Gas  &  Electric  Company  and  the 
Empire  Coke  Company,  made  possible  by  the  settlement  in 
the  Court  of  Claims  of  the  water-power  rights  of  a  large 
number  of  mill  owners  in  Seneca  Falls,  who  pooled  their 
interests  and  are  now  turning  the  new  development  made 
necessary  by  the  barge  canal  over  to  the  Seneca  Power 
Corporation.  Through  this  enterprise  20,000,000  kw.-hr. 
annually  will  eventually  be  made  available.  The  Seneca 
Power  Corporation  will  increase  its  stock  from  $5,000  to 
$1,250,000.  This  latter  amount  of  stock  it  is  now  author- 
ized to  sell  at  not  less  than  par.  The  proceeds  will  be  paid 
to  a  committee  of  the  Seneca  Falls  power  owners,  for  all 
•  the  available  rights,  set  aside  by  the  Court  of  Claims  de- 
cision, from  the  water  not  necessary  for  the  operation  of 
the  barge  canal,  and  $53,000  of  the  proceeds,  plus  $185,000 
of  the  proceeds  of  an  issue  of  $450,000  6  per  cent  bonds 
also  authorized  for  the  Seneca  Power  Corporation,  will  be 
paid  to  the  Seneca  Falls  Woolen  Company  and  the  Ivory 
Button  Company  for  their  share  in  these  water-power 
rights.  In  its  order,  however,  the  commission  expressly 
states  that  the  issue  of  these  securities  for  the  payment 
for  these  water  rights  will  not  preclude  the  commission 
from  investigating  the  value  of  these  rights  and  assigning 
them  a  different  value  in  any  case  which  may  hereafter  arise 
in  connection  with  the  rates  charged  for  the  power  thus  to  be 
developed.  The  balance  of  the  proceeds  of  the  issue  of  Seneca 
Power  bonds,  which  must  be  sold  at  not  less  than  94  to  net 
in  all  $423,000,  will  be  used  toward  paying  $290,000  for 
the  erection  of  the  company's  plant  and  for  the  large  ex- 
penses of  the  litigation  in  the  Court  of  Claims  and  other 
organization  expenses,  including  mortgage  and  internal 
revenue  taxes.  The  commission  also  authorizes  the  Cen- 
tral New  York  Gas  &  Electric  Company  to  lease  and  op- 
erate the  Seneca  Power  plant.  The  Central  New  York 
company  will  acquire  $150,000  of  the  Seneca  Power  stock, 
which  it  is  authorized  to  pass  on  to  the  Empire  Coke  Com- 
pany, both  transfers  at  par.  The  latter  company  is  author- 
ized to  issue  $150,000  of  its  6  per  cent  collateral  trust 
bonds  at  93,  netting  $139,500,  to  go  toward  the  purchase 
of  this  stock.  The  Central  New  York  company  guarantees 
the  principal  and  interest  of  the  Seneca  Power  bonds  and 
the  Empire  Coke  Company  in  turn  guarantees  the  payment 
of   the    Central    New   York's    rental    to    the    Seneca    Power 
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Corporation.  The  Central  New  York  Company,  with  de- 
mands on  its  present  generating-  power  that  it  can  meet 
neither  through  its  own  stations  nor  through  purchase  of 
Niagara  power,  has  contracted  to  purchase  the  entire  out- 
put at  0.75  cent  per  kilowatt-hour.  This  power  will  be 
distributed  throughout  the  Central  New  York's  territory 
along  the  Auburn  Road  and  as  far  east  as  the  great  Rem- 
ington plants  at  Ilion. 

Salmon  River  Power  Company,  Buffalo,  N.  Y. — The  Pub- 
lic Service  Commission  for  the  Second  District  of  New 
York  has  authorized  issues  of  securities  aggregating 
$1,097,275  by  the  Salmon  River  Power  Company  for  the 
purchase  and  improvement  of  the  Lyons  power  plant  of 
the  Niagara,  Lockport  &  Ontario  Power  Company,  pursuant 
to  an  agreement  between  the  Niagara,  Lockport  &  Ontario 
and  the  Rochester,  Syracuse  &  Eastern  Railroad  Company. 
The  transaction  is  made  dependent  on  strict  allowances  for 
depreciation  prescribed  by  the  commission.  The  Niagara, 
Lockport  &  Ontario  Company  is  authorized  to  acquire  1956 
shares  of  the  Salmon  River  stock  at  par  for  $195,600  and 
the  commission  approves  the  guarantee  by  the  former  com- 
pany of  the  punctual  payment,  interest  and  principal,  of 
all  of  the  bonds  of  the  Salmon  River  Company  and  its 
predecessors,  involving  issues  totaling  $3,345,000.  The 
price  to  be  paid  for  the  Lyons  plant,  less  depreciation,  is 
$612,907.  To  the  plant  will  be  added  a  10,000-kw.  turbo- 
generator, including  buildings,  boilers  and  accessories  of 
the  most  modern  type,  at  a  cost  of  $484,360.  The  securities 
authorized  to  be  issued  are  $195,600  common  stock  at  par, 
$62,300  two-year  6  per  cent,  unsecured  notes  at  par,  and 
$987,500  of  5  per  cent  first  mortgage  bonds  at  85  to  net 
$839,375. 


New  Utility  and  Industrial  Companies 

The  U.  N.  D.  Electric  Company  of  Akron,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  F.  A.  Dussel, 
H.  F.  Uhl,  William  Dussel  and  William  Woodbridge. 

The  Dayton  Storage  Battery  Company  of  Dayton,  Ohio, 
has  been  chartered  with  a  capital  stock  of  $10,000  by  Roy 
M.  Robeson,  Crist  A.  Lesh,  H.  P.  Williamson,  J.  I.  Robeson 
and  I.  I.  Hauer. 

The  Radcliffe  Electric  Company  of  Newport  News,  Va., 
has  been  chartered  with  a  capital  stock  of  $15,000.  The 
officers  are:  W.  H.  Radcliffe,  president,  and  W.  L.  Cooke, 
secretary,  both  of  Newport  News. 

The  Windmere  Electrical  Construction  &  Fixture  Com- 
pany of  East  Cleveland,  Ohio,  has  been  incorporated  with  a 
capital  stock  of  $6,500  by  A.  C.  Day,  A.  L.  Keifer,  C.  A. 
Metzger,  S.  C.  Crobaugh  and  Karl  Germain. 

The  Eureka  Electric  Sign  Company  of  Jersey  City,  N.  J., 
has  been  incorporated  by  Charles  J.  Gormley,  John  H. 
Paterson  and  Benjamin  E.  Gordon,  all  of  Jersey  City,  N.  J. 
The  company  is  capitalized  at  $100,000  and  proposes  to 
manufacture  electric  signs. 

The  Smith  Lighting  Company  of  Rochester,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $15,000  to  install 
lighting  systems  (both  gas  and  electric).  The  incorporators 
are:  L.  F.  Magnono,  W.  F.  Smith,  A.  W.  Chaddock,  45 
Enterprise  Street,  Rochester,  N.  Y. 

The  Coleman  Animated  Sign  Corporation  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $200,000 
to  manufacture  and  deal  in  electric  signs,  boards,  etc.  The 
incorporators  are:  George  S.  Coleman,  William  S.  Creevey, 
Robert  A.  Greason,  all  of  New  York,  N.  Y. 

The  Triangle  Conduit  Company  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $30,000  to  manu- 
facture electrical  and  gas  conduits.  The  incorporators  are: 
F.  W.  Russell,  8834  Bay  Ninth  Street,  Brooklyn;  J.  M. 
Edelson,  695  Nicholas  Avenue;  G.  W.  Wittson,  601  West 
115th  Street,  New  York,  N.  Y. 

The  World  Lighting  Appliance  Company  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $15,- 
000  by  Samuel  H.  Shaminsky,  Leon  Mayer  and  Jacob  M. 
Goodstein,  of  New  York,  N.  Y.  The  company  proposes  to 
manufacture  and  deal  in  gas  and  electric  lighting  and 
heating  fixtures  and  supplies. 


Trade  Publications 

Ornamental  Lighting  Fixtures. — The  Glen  Tor  Studio, 
Nyack,  N.  Y.,  has  issued  an  illustrated  brochure  descrip- 
tive of  several  types  of  pottery  lighting  fixtures. 

Electrical  Supplies. — Catalog  No.  6111,  issued  by  Hib- 
bard,  Spencer,  Bartlett  &  Company,  Chicago,  111.,  lists  a 
number  of  different  types  of  electrical  appliances. 

Magnetic  Rectifier. — The  France  Manufacturing  Company, 
Cleveland,  Ohio,  has  issued  an  illustrated  folder  containing 
information  on  its  magnetic  battery  charging  device. 

Small  Electrically  Operated  Pumps. — The  Bishop-Bab- 
cock-Becker  Company,  Cleveland,  Ohio,  has  issued  several 
illustrated  bulletins  on  its  automatic  electric  beer  pump. 

Hickey  and  Crow  Feet. — The  Jorsch  Electric  Manufac- 
turing Company,  Janesville,  Wis.,  has  prepared  an  illus- 
trated bulletin  on  its  hickey  and  several  types  of  crowfeet. 

Street  Lighting  Units. — Catalog  Y-785,  issued  by  the 
General  Electric  Company,  Schenectady,  N.  Y.,  is  entitled, 
"Novalux  Street  Lighting  Units  for  Mazda  Series  Lamps." 

Metal  Boxes. — The  Pratt  Chuck  Company,  Frankfort, 
N.  Y.,  has  issued  an  illustrated  catalog  containing  infor- 
mation on  outlet,  switch  and  junction  boxes,  covers  and 
fittings. 

Wireless  Condensers. — The  Wireless  Improvement  Com- 
pany, 81  New  Street,  New  York,  has  issued  an  illustrated 
bulletin  with  information  on  "Dubilier"  mica  condensers. 

Flood-Lighting  Equipment. — The  National  X-Ray  Reflec- 
tor Company,  235  West  Jackson  Boulevard,  Chicago,  111.,  is 
sending  out  an  attractively  illustrated  bulletin  on  its  flood- 
lighting units. 

Panels. — Types  DD,  DK,  DR  and  DP  narrow  panels  and 
revised  listings  of  Types  O  and  P  panels  are  the  subject 
of  Bulletin  No.  1C,  recently  issued  by  the  Crouse-Hinds 
Company,  Syracuse,  N.  Y. 

Automatic  Switch  for  Charging  Panels. — The  Hartman 
Electrical  Manufacturing  Company,  Mansfield,  Ohio,  has 
just  issued  Bulletin  No.  14,  descriptive  of  its  automatic 
switch  for  charging  panels. 

Inclosed  Switches. — The  Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn.,  has  issued  an  illustrated  leaflet 
which  contains  information  on  its  "Circle  T"  No.  701  com- 
bination switches  in  safety  boxes. 

Pole-Top  Switches. — The  Royal  Electric  Manufacturing 
Company,  Inc.,  556  East  Fortieth  Street,  Chicago,  has  is- 
sued a  thirty-two-page  illustrated  catalog  describing  Royal 
trolley  pole-top  switches  for  high-tension  service. 

Electric  Paring  Machines. — The  Imperial  Machine  Com- 
pany, 108  West  Thirty-fourth  Street,  New  York,  has  issued 
an  illustrated  folder  which  contains  information  on  several 
types  of  motor-driven  vegetable-paring  machines. 

Electrically  Operated  Centrifugal  Pumps. — Bulletin  No. 
120,  descriptive  of  various  types  of  electrically  operated 
multi-stage  centrifugal  pumps,  has  been  issued  by  the 
Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y. 

Small  Electric  Air  Compressors. — The  Brunner  Manufac- 
turing Company,  Utica,  N.  Y.,  has  issued  Catalog  No.  13 
on  its  small  belt-driven  and  motor-driven  air  compressors 
and  a  booklet  entitled  "Garageman's  Handbook  on  Com- 
pressed Air." 

Electric  Air  Compressors. — The  United  States  Air  Com- 
pressor Company,  Cleveland,  Ohio,  has  just  issued  Catalog 
No.  15,  which  is  illustrated  and  which  is  descriptive  of 
electrically  operated  two-stage  air  compressors,  some  of 
which  are  portable. 

Under-Feed  Stokers. — The  Jones  Under-Feed  Stoker  Com- 
pany of  America,  Harris  Trust  Building,  Chicago,  has  is- 
sued an  illustrated  thirty-two-page  catalog  showing  in- 
stallations of  its  mechanical  underfeed  stokers  in  both  large 
and  small  power  plants. 

Electric  Paring  Machines. — The  American  Machinery 
Company,  1225  Callowhill  Street,  Philadelphia,  Pa.,  has 
issued  several  illustrated  bulletins  which  describe  various 
types  of  electrically  operated  vegetable-paring  machines. 
The  company  has  also  issued  a  folder  containing  a  long 
list  of  users   of  these   machines. 
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BR  wi'i  IN,     VT.     The     Hortonla     Power 
I'ompanj   la  planning  to  install  a  new  li^i't 
ing  sj  stem  in  Brandon, 

BROCKTON,  .mass  Tin  Edison  Elec 
trie  Illuminating  Company  ol  Brockton  will 
Boon  erect  a  new  substation,  at  a  cost  of 
ii.. mi  jinn. nno,  in  Brockton.  The  existing 
substation,  which  la  equipped  for  alternat 
ind  direct-current  service  will  be 
used  entirely  for  direct-current  service  upon 
completion  of  the  new  station,  which  will 
be  equipped  for  alternating-current  service, 
The  new  building  will  be  designed  for  an 
ultimate  capacity  of  9000  kw„  the  present 
transformer  equipment  to  be  installed  to- 
taling 3600  kw.  The  output  of  the  di- 
rect-current substation  will  be  Increased 
bj  tii.  addition  of  a  760-kw.  motor-genera- 
tor set.  Improvements  will  i>e  made  to  t  in- 
East  Bridgewater  generating  plant.  Includ- 
ing the  installation  of  a  10,000-kw.  Gen- 
eral Electric  turbo-generator  set,  two 
600-hp.  BdgemOOr  boilers,  equipped  with 
Taylor  automatic  stokers,  Wheeler  Con- 
densing a.-  Engineering  Company's  condens- 
ing apparatus  and  switchboard  equipment 
The  St.  ■  &  Webster  Engineering  Corpora- 
tion of  Boston  has  the  contract  for  the 
work. 

CHICOPEE,  MASS. — An  ordinance  has 
been  introduced  in  the  City  Council  appro- 
priating $4  5,000  for  improvements  to  the 
municipal   electric-lighting  plant. 

CONWAY.  MASS. — The  Greenfield  Elec- 
tric Light  &  Power  Company  has  submitted 
a  proposition  to  take  over  the  local  electric 
plant  owned  by  the  Deerfield  River  Electric 
Light  Company.  The  Greenfield  company 
proposes  to  rebuild  the  local  system  at  a 
cost  of  from  $20,000  to  $25,000  and  to  es' 
t.iblish  a    24-hour  service. 

WEST  NEWBURY,  MASS.— Bids  will 
bi  received  by  the  Selectmen  of  West  New- 
bury until  May  10  for  wiring  and  fixtures 
for  electric  lighting  of  the  town  hall,  li- 
brary building  and  engine  house.  Plans 
and  specifications  may  be  seen  at  the  town 
office  in  the  town  hall.  Perker  H.  Nason  is 
secretary. 

NEW  HAVEN.  CONN. — Arrangements 
have  been  made  by  the  trustees  of  the  Con- 
necticut Company  for  doubling  the  output 
of  the  Grand  Avenue  power  house.  A 
10,000-kw.  turbo-generator  has  been  pur- 
chased. 
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BUFFALO,  N.  Y.— The  Public  Service 
Commission  has  authorized  the  Salmon 
River  Power  Company  of  Buffalo  to  pur- 
chase the  Lyons  power  plant  of  the  Ni- 
agara, Lockport  &  Ontario  Power  Com- 
pany, at  $612,907.  Improvements  will  be 
made  to  the  plant,  including  the  installation 
of  a  10,000-kw.  turbo-generator,  boilers 
and   accessories,  etc.,  at  a  cost  of  $484,360. 

BUFFALO.  N.  Y. — The  Buffalo  General 
Electric  Company  is  planning  to  begin  work 
at  once  on  the  construction  of  the  conduit 
system  in  connection  with  its  large  electric 
generating  plant  in  Tonawanda,  now  under 
construction.  The  meet  the  present  needs 
•10  ducts  will  be  required.  The  underground 
line  will  be  about  2  1-5  miles  long,  extend- 
ing from  the  new  power  plant  on  the 
Niagara  River  to  the  transformer  station 
just  over  the  city   line  in   Buffalo. 

COHOES.  N.  Y. — Plans  are  being  consid- 
ered for  the  installation  of  an  ornamental 
street-lighting  system  on  Remsen  Street. 

EAST  AURORA.  N.  Y  —  At  a  special 
(lection  held  April  24  the  proposal  to  in- 
stall a  new  lighting  system  on  Main  Street, 
at  a  cost  not  to  exceed   $6,000,  w..s  carried. 
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largi    hydroelectric  power  development.    The 

work  will  include  the  construction  of  a  large 

I tunnel    from    the   dam   above    the 

Middle    Kals    under    the    river    to    the    eastern 

base  of  the  Lower  Palls,  a  distance  of   L550 
The  cost  of  the  work  is  estimated  at 

iii.     tunnel    will    result     In    the 

elimination  of  Btation  15  on  the  weal  bank 
of  the  river  at   .Middle   Falls  and   Btation   5 

on  the  east  bank  at  the  fool  Of  the  Lower 
Falls.  A  new  power  house,  ISO  ft.  by  TO  ft., 
will   be  erected   at   the   Lower   Falls,   where 

station  5  now  stands.  The  turbines  of 
16,000  hp,  each  will  be  installed.  A  third 
turbine  of  tin-  sain.-  capacity  will  be  in- 
stalled later. 

SENECA  FALLS,  X.  V.  -Arrangements 
have  practical^  been  completed  for  financ- 
ing the  hydroelectric  development  on  the 
Seneca  outlet  at  Seneca  Kails  through  the 
Seneca  I'ow.-i  i  'mporat  ion.  The  cost  of 
the  new  power  plant  and  transmission  lines 
is  estimated  at  $1'. 000, 000.  The  commis- 
sion has  authorized  the  Central  New  York 
<!as  &  Electric  Company  to  lease  and 
operate  the  Seneca  power  plant.  Elec- 
tricity  generated  at  the  planl  will  be  dis- 
tributed throughout  the  Central  New  York's 
territory  along  the  Auburn  Road  and  as 
far  west  as  the  Remington  plants  at  Ilion. 

(ATASAUQUA,  PA. — The  Town  Council 
has  passed  an  ordinance  (which  will  be  sub- 
mitted to  the  voters  on  May  16),  increasing 
the  borough  debt  $50,000  for  the  purpose  of 
building    a    municipal    electric-light    plant. 

HAZLETON,  PA.— The  Harwood  Electric 
Company  of  Hazleton  is  contemplating  ex- 
tending its  transmission  lines  to  Sunbury 
and  Frackville. 

MEADVTLLE,  PA. — An  election  will  be 
held  May  16  to  submit  to  the  voters  the 
proposal  to  issue  $10,000  in  bonds  for  ex- 
tensions and  improvements  to  the  municipal 
electric  plant. 

WILKES-BARRE,  PA.— Contracts  will 
soon  be  awarded  by  George  S.  Welsh,  archi- 
tect, Coal  Exchange,  Wilkes-Barre,  for  the 

construction  of  a  silk-  mill  and  power  house 
in  Wilkes-Barre  for  the  Duplan  Silk  Com- 
pany, Fourth  Avenue"  and  Seventeenth 
Street,  New  York,  N.  Y.  Estimates  for 
wiring  and  heating  will  be  received  later. 

PAULSBORO.  N.  J— Bonds  to  the 
amount  of  $10,000  have  been  voted  for  the 
installation  of  a  municipal  electric-light 
plant  in  Paulsboro. 

BALTIMORE,  MD.— Bids  will  be  re- 
ceived by  the  State  Roads  Commission,  601 
Garrett  Building,  Baltimore,  until  May  23 
for  lighting  Hanover  Street  Bridge  and  ap- 
proaches, including  all  necessary  trans- 
formers, switchboards  and  attachments, 
wiring,  poles,  fixtures,  lamps,  globes,  etc., 
for  l'o  miles  of  street  and  bridge  lighting. 
For  details  see  proposal  columns. 

OLENVILLE,  W.  VA. — Bids  will  be  re- 
ceived by  the  County  Court  of  Gilmer 
County,  care  of  N.  E.  Rymer,  clerk,  Glen- 
ville.  until  May  23  for  construction  of 
courthouse,  jail  and  sheriff's  residence  in  the 
town  of  Glenville.  Separate  bids  to  be  sub- 
mitted on  heating,  plumbing  and  electrical 
work  for  all  buildings.  Copies  of  plans  and 
specifications  may  be  obtained  upon  applica- 
tions to  N.  E.  Rymer,  clerk.  Holmboe  & 
Lafferty  of  Clarksburg  are  architects. 

MOUNT  HOPE.  W.  VA. — The  Mount 
Hope  Electric  Power  &  Water  Company  has 
applied  for  a  franchise  to  install  and  op- 
erate an  electric-light  plant  and  water- 
works system. 

RICHMOND,  VA. — The  city  of  Richmond 
is  contemplating  a  $2,000,000  bond  issue,  of 
which  the  proceeds  of  $50,000  will  be  used 
for  the  installation  of  a  municipal  electric- 
light  plant. 

Winchester,  va.— The  city  council 

has  awarded  the  Northern  Virginia  Power 
Company  of  Winchester  a  contract  to  light 
the  streets  of  the  city  with  nitrogen-filled 
lamps.      The  company  will  also  supply  elec- 


trlcltj    to  maintain  th<    oi  nami  ntal   lighting 

'•in   to   be   in.-  tailed   i  oon      The  clt  v   has 

abandoned  i  hi    proji  ct  to  Ini  tall  a  munli  Ipal 

.  leCt  l  l.     plant 

w  VHH1NGTON,    D    C      Bidi     will    b«    ra 

celvod  ut   i h.    ..iii.  .    oi   i n.    ( lommlai  ionera  of 

Hi-  i    I  oinmi.i.i,    District    Building, 

w  ai  hlngton,  I  •   1 1  ,  until  Ma  -,   10  fot  I  ut 

Ing    ■  i\    in  ..n/.i     lamp   posts.      Spi  ■ 

and  foi  in  oi  pi  opoi  al  ma  -,   be  obtained  from 

the    purchasing    offl  I  10,    District 

Building. 

u  ASHINGTi  IN,    D    < '      Bid     will  be   ra 
ceivi  .1  at  the  office  ol  the  i  hli  i     Ignal  offlosr, 
u  ai  hlngton,    i  •     C,    until    May    10.    undei 
propoi  al    No    mil'    foi    furnli  hlng    1 1,260   ft. 
cabli  .    i\  p.     827  .    50  pair    No,    19    B.    I 
gage,     pap.  i  ni:  ulated,     Lead  covi  red 
armored    cabli         I        -  ible    I    pe    86 1 . 
pair     i  ubber  Insulated,     U  ad  covered,     with 

i  ,,iin/.eil   flexible  armor  in   h  

'  '". I  ft.     for  further  information 

Charles    s.    Wallace,    captain    signal    corps, 

I  'luted  Stales  Army. 

WASHINGTON,    D.    I        Bid       fill 
celved  at   the  Bureau  of  supplies  and 
counts,    Navy    Department    Washington,   D. 
«',    for    furnishing    at     the    various    navy 

yards  and  naval  stations  supplies  as  fol- 
lows:   Brooklyn,   N.    r.,   Schedule  8587-   -260 

lenses  for  air  ports  and  deck  lights  ,  Sched- 
ule 9590  miscellaneous  inclosed  fuses, 
inclosed  type,  6000  lamp  sockets  ;  Sched- 
ule    9568 — one    electric     welding    apparatus. 

Washington,     D.     c.     Schedule     1)502 — 50 

dozen     glass     lubes     for     Hart's     condenser. 
Boston,       Mass.,      Schedule      9569 — miscella- 
neous    seizing      wire.        Mare      Island,     Cal., 
Schedule     9598 — 232    W.     T.     and     N.     W.     T. 
vibrating      bells,      miscellaneous      renewable 
inclosed    fuses,    86    electric    soldering    irons, 
miscellaneous    plugs    attachment,    etc.,    mis- 
cellaneous   hard  rod   rubber;   Schedule   9584 
— one     motor     truck.        Philadelphia.      Pa., 
Schedule     9587 — 26,000    sq.     ft.     compressed 
sheet   cork.      I'uget  Sound,  Wash.,   Schedule 
9598—20,000  glass  tube  fuses,   60   lb.   uncut 
mica,    five    ^-hp.    ventilating   sets.      Ostrich 
Hay,    Puget  Sound,  Wash.,   Schedule  9577 — 
one      electric     locomotive.        Norfolk,     Va., 
Schedule      9591 — miscellaneous      switches; 
Schedule      9583 — two     engine     order     tele- 
graphs.    Charleston,  S.  C,  Schedule  9606 — 
600    ft.    lead    tubing,    600    ft.    steel    tubing. 
Philadelphia,  Pa.,  and  Norfolk,  Va.,   Sched- 
ule  9568 — two  electric  welding  and   cutting 
outfits.      Applications    for    proposals    should 
designate  the  schedule  desired  by  number. 
WASHINGTON,     D.     C. — Foreign     trade 
opportunities  are  announced  by  the  Bureau 
of  Commerce  reports  as  follows:  No.  20,852 
— An    American    consular    officer    in    New 
Zealand   reports  that  a  firm   in   his  district 
desires    to     represent    American     manufac- 
turers of  builders'   hardware,  bathtubs  and 
plumbing  supplies,  gas  and  electric  fixtures, 
etc.       No.     20,884 — An    American     consular 
officer    in    Italy    writes    that    a    firm    in    his 
district      desires      to      communicate      with 
American     manufacturers     of    electric    dry 
batteries.     Correspondence  may  be  in  Eng- 
lish.      No.     20,905 — An    American    consular 
officer  in  an  insular  possession  reports  that 
a    man    in    his    district    desires    to    receive 
quotations,    catalogs    and    full    information 
from     American-  manufacturers    of    wiring 
materials    and    points,    insulating   materials, 
electrical    fixtures    and    incandescent   lamps. 
The    man    desires   to    act    as   general   agent. 
Correspondence  should  be  in  Spanish.      No. 
20,906 — A   commercial   agent   of  the  bureau 
writes  that  a  firm  in  the  United  States  has 
received    inquiries  from   its  agent   in  Japan 
for    tungsten    filaments    suitable    for    10,    16 
and    25-cp.    electric    bulbs.      No.    20,907 — A 
commercial    agent    of    the    bureau    reports 
that  a   man  in  France  desires  to  represent 
American  manufacturers  at  the  coming  re- 
construction  exhibition   and   to  arrange  for 
permanent    representation    thereafter.      Cor- 
respondence   should    be    addressed    to    the 
man's  associate   in  the  United  States.     No. 
20,929 — A    commercial    organization    in    the 
United   States  writes  that  a  European  iron 
and   steel   merchant  has   formed   a  partner- 
ship  with  an  American  citizen   and   desires 
to    obtain    exclusive    agenciec    from    Ameri- 
can   manufacturers    of    railway    cars    and 
supplies,  automobiles  and  accessories,  tools, 
bolts,    marine    engines,    flour    and    elevator 
machinery    and    steel    rails.       Agencies    are 
desired    for    Belgium    and    the    Netherlands. 
No.     20,94  6 — A    man    in    Spain    informs    an 
American    consular    officer    that    he    desires 
to    communicate    with    American    manufac- 
turers   of    automatic    electric    pianos,    espe- 
cially  those   with   slots   for   coins.      No.    20,- 
948 — A    firm    in    South    Africa    informs    an 
American  consular  officer  that  it  desires  to 
purchase      elect-Meal      supplies       from      the 
United    States.   .  No.    20,954 — An    American 
consular  officer  in   South  Africa  writes  that 
a    firm    in    his    district    desires    to    receive 
catalogs    and    quotations    f.o.b.    New    York, 
from    American    manufacturers    of    motor- 
driven    machinery    for    making    rectangular 
soldered-top    cans    for    corned    beef    and    ox 
tongues,    having    a    daily    capacity    of    5000 
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cans,  etc.  Further  information  may  be  ob- 
tained on  application  to  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce,  Washington,  I  >.  C,  or 
its  branches, 


North  Central 

EAST  LANSING,  MICH.— Bids  will  be  re- 
ceived at  the  office  of  Edwyn  A.  Boyd,  ar- 
chitect, Lansing,  until  May  16  for  construc- 
tion of  high  school  building  at  East  Lan- 
sing. Separate  bids  to  be  submitted  on  gen- 
eral construction,  plumbing,  heating  and 
electric  wiring. 

HILLSDALE,  MICH.— The  Council  has 
engaged  A.  H.  Lovell  of  the  University  of 
Michigan  to  examine  the  water  power  of  the 
village  with  a  view  to  determine  its  availa- 
bility for  developing  electrical  power-.  If 
the  report  proves  satisfactory  a  new  muni- 
cipal  electric  plant  is   contemplated. 

BELPRE,  OHIO. — The  Council  has  ac- 
cepted the  proposal  of  the  Kanawha  Trac- 
tion &  Electric  Company  of  Wheeling,  W. 
Va.,  for  lighting  the  streets  of  the  town 
with  nitrogen-filled  lamps.  The  contract 
provides  for  about  50  lamps  of  100  cp. 

CINCINNATI,  OHIO.— A  bond  issue  of 
$8,038,050  has  been  approved  by  the  voters. 
Of  the  proceeds  $6,000,000  will  be  used  for 
rapid  transit,  $400,000  for  high-pressure 
system,  and  the  remainder  for  street  im- 
provements. 

CINCINNATI,  OHIO.— The  City  Council 
has  granted  the  Westend  Rapid  Transit 
Company  a  franchise  for  an  electric  rail- 
way from  Anderson's  Ferry  to  the  city,  a 
distance  of  7  miles.  This  line  will  serve  as 
an  entrance  for  the  Cincinnati,  Lawrence- 
burg  &  Aurora  Traction  Company's  line, 
which  is  being-  promoted  by  the  same  inter- 
ssts.  The  proposed  new  railway  will  cost 
about  $800,000.  Construction  work  will  be- 
gin about  Sept.  1. 

COLUMBUS,  OHIO. — Preparations  are 
being  made  by  the  Columbus  Railway, 
Power  &  Light  Company  for  the  erection  of 
a  new  power  plant  on  Kimball  Street,  near 
Broad  Street,  on  Scioto  River  in  Columbus, 
at  the  cost  of  about  $375,000. 

MANSFIELD,  OHIO.  —  Extensive  im- 
provements are  to  be  made  to  the  property 
of  the  Mansfield  Light  &  Power  Company, 
including  the  installation  of  two  turbines, 
2000  kw.  and  4000  kw.  respectively. 

MIDDLESBORO,  KY.— The  power  plant 
of  the  Puckett  Creek  Coal  Company  of 
Middlesboro  was  recently  destroyed  by  fire, 
causing  a  loss  of  about  $10,000. 

GOSHEN,  IND. — The  Hawks  Electric 
Company  of  Goshen  has  been  granted  a 
franchise  to  erect  a  transmission  line  from 
Wakarusa,  5  miles  north  of  the  town. 

RICHMOND,  IND. — Bids,  it  is  under- 
stood, will  soon  be  asked  for  the  installa- 
tion of  an  ornamental  lighting  system  on 
Main  Street.  The  cost  is  estimated  at  about 
$11,000. 

CARLYLE,  ILL. — At  an  election  held 
recently  the  proposal  to  extend  the  trans- 
mission lines  of  the  municipal  electric-light 
plant  to  the  village  of  Beckemeyer  to  fur- 
nish electrical  service  was  carried. 

CARROLLTON,  ILL. — The  installation  of 
an  electric-lighting  system  in  Carrollton  is 
under  consideration.  Bonds,  it  is  under- 
stodd,  have  been  authorized. 

LORAINE,  ILL. — The  Loraine  Electric 
Light  &  Power  Company,  recently  incorpo- 
rated with  a  capital  stock  of  $2,500,  pro- 
poses to  supply  electricity  for  lamps  and 
motors  in  Loraine.  Bert  Van  Blair,  A.  Van 
Blair  and  W.  R.  Hastings  are  interested  in 
the  company.  By  mistake  this  item  ap- 
peared under  Loraine,  Ohio,  in  the  issue  of 
April   22. 

PEORIA,  ILL.  —  The  Central  Illinois 
Light  Company  of  Peoria  is  contemplating 
extending  its  electrical  service  to  South 
Peoria. 

PEORIA,  ILL. — Steps  have  been  taken 
for  the  installation  of  ornamental  lamps  on 
Fulton  Street  similar  to  those  on  Adams  and 
Jefferson  Streets. 

PEORIA,  ILL. — Bids  will  be  received  at 
the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  May  31  for  extension  of  conduit  and 
wiring  and  gas  piping  systems  and  lighting 
fixtures  in  the  United  States  post  office  and 
court  house  at  Peoria,  111.  For  details  see 
proposal  columns. 

SHABBONA,  ILL.— The  Village  Board 
has  granted  the  Northern  Illinois  Utilities 
Company  a  20-year  franchise  to  install  and 
operate  *  an  electric-lighting  system  here. 
The  company  was  also  given  a  contract  for 
street-lighting  and  for  pumping  water  for 
the  village. 

URBANA,  ILL. — Bids  will  be  received  at 
the  office  of  James  B.   Debilka,  state  archi- 


tect, 130  -North  Fifth  Avenue,  Chicago,  111, 
until  May  29  for  construction  of  a  women's 
Residence  Mall  at  the  University  of  Illinois, 
FJrbana.  Separate  bids  to  be  submitted  at 
tin-  same  time  for-  plumbing,  heating  and 
electric  wiring,  and  also  for-  various 
branches    for-    the    general    contract.      Plans 

maj     be    obtained    at     the    above    office     upon 

deposit  of  $10. 

WATCHMAN.  ILL  The  Illinois  North- 
ern Utilities  Company  of  Dixon  is  contem- 
plating extending  its  service  to  Waterman. 
Energy   will   be  supplied    from   its   plant   in 

I 'aw  Paw. 

DE  PERE,  WIS.- -flans  have  been  pre- 
pared by  H.  A.  Smith,  consulting  engineer, 
Madison,  Wis.,  for  remodeling  the  power 
plant  of  the  De  Pere  Electric  Light  & 
Power  Company,  at  a  cost  of  about  $20,000. 
It  is  proposed  to  change  the  system  from 
direct  to  alternating  current.  L.  L.  Tessier 
is    superintendent. 

KLKHORN,  WIS. — Bids  will  be  re- 
ceived by  the  Elkhorn  Light  and  Water 
Commission  until  May  12  for  the  follow- 
ing equipment  and  machinery:  One  40-hp. 
induction  motor,  slip-ring  type,  complete 
with  panel  and  starter;  one  40-hp.  induction 
motor  of  the  squirrel  cage  type,  complete 
with  compensator  or  starter  ;  one  75-hp.  in- 
duction motor,  slip-ring  type,  complete  with 
panel,  starter,  pulley  and  belt  idler.  Only 
one  will  be  purchased,  but  bids  are  desired 
on  both  types.  Bid  on  75-hp.  motor  should 
be  with  and  without  idler.  Charles  Pieplow 
is  secretary  of  commission. 

SUPERIOR,  WIS.— Plans  are  being  con- 
sidered for  changing  the  entire  street-light- 
ing system  in  the  residence  districts,  using 
incandescent  lamps.  The  street-lighting 
service  is  supplied  by  the  Superior  Water, 
Light  &  Power  Company. 

WAUKESHA,  WIS. — The  Waukesha  Pure 
Food  Company  is  contemplating  the  con- 
struction of  a  power  plant  in  connection 
with  a  factory  to  be  erected  in  Waukesha. 
O.  E.  Glidden  is  manager. 

ARGYLE,  MINN. — A  committe  has  been 
appointed  by  the  Council  to  secure  esti- 
mates for  construction  of  electric-light  plant 
and  water-works  system.  C.  J.  Robertson 
is  a  member  of  the  committee. 

JACKSON,  MINN. — Plans  for  improve- 
ments to  the  municipal  electric-light  plant, 
it  is  reported,  are  being  revised  by  Earl  D. 
Jackson,  engineer,  Capitol  Bank  Building, 
Minneapolis.  The  cost  of  the  work  is  esti- 
mated at  $20,000. 

LITTLE  FALLS,  MINN. — The  Little 
Falls  Water  Power  Company  is  planning  to 
erect  a  transmission  line  to  Long  Prairie, 
Wadena.  Verndale  and  intermediary  towns 
this  spring.  Franchises  have  been  obtained 
in   Long  Prairie  and   Verndale. 

MINNEAPOLIS,  MINN. — Bids  will  be  re- 
ceived by  the  Board  of  Education  of  the 
city  of  Minneapolis  until  May  15  for  the 
construction  of  the  Hiawatha  School,  includ- 
ing general  work,  heating,  ventilating, 
plumbing  and  electrical  work.  Plans  and 
specifications  may  be  seen  at  the  office  of 
the  Board  of  Education,  305  City  Hall,  and 
Rose  &  Harris,  engineers,  470  Auditorium 
Building,  Minneapolis. 

MINNEAPOLIS,  MINN.  —  Arrangements 
are  being  made  to  double  capacity  of  the 
present  water  filtration  plant  and  to  install 
a  water  softening  plant  at  a  cost  of  about 
$1,000,000.  Improvements  contemplated  in- 
clude the  replacement  of  two  steam  driven 
pumps  at  the  Camden  station  with  elec- 
trically driven  pumps  with  a  capacity  of 
25,000,000  gallons  per  day.  In  addition  to 
the  new  pumps  the  equipment  in  the  ex- 
tension to  the  filtration  plant  will  be  oper- 
ated by  electricity.  Energy  for  operating 
the  water-works  is  supplied  by  the  Min- 
neapolis division  of  the  Northern  States 
Power  Company. 

FORT  DODGE,  IOWA. — Plans  have  been 
submitted  by  Burns  &  McDonnell,  consult- 
ing engineers,  Kansas  City,  Mo.,  for  the 
hydro-electric  power  dam  to  be  built  on  the 
Des  Moines  River  north  of  the  city.  Bonds 
to  the  amount  of  $200,000  have  been  voted 
for  this  work. 

GUTTENBERG,  IOWA. — The  City  Coun- 
cil has  accepted  the  proposal  of  the  Schmidt 
Brothers  &  Company  of  Elkader  to  supply 
energy  in  Guttenberg.  The  city  will  install 
a  distribution  system,  for  which  $10,000 
bonds  will  be  authorized. 

MARATHON.  IOWA.  —  Bonds  to  the 
amount  of  $12,000  have  been  voted  for  the 
installation  of  an  electric-lighting  system. 
A  contract  has  been  closed  with  the  Peter- 
son Clown)  Power  &  Milling  Company  to 
supply  energy  to  operate  the  system. 

PERRY.  IOWA. — The  Iowa  Railway  & 
Light  Company  of  Cedar  Rapids,  it  is  re- 
ported, has  awarded  the  contract  for  con- 
struction of  a  new  power  plant  in  Perry,  to 
cost  about  $100,000.  to  W.  J.  Zitterell  & 
Company  of  Webster  City. 


RICKETTS,     IOWA      The    installation    of 

an  electric  distributing  system,  transformer 
station  and  erection  of  a  transmission  line 
[rom  Charter  Oak  is  under  consideration 
The  cost  of  tie-  proposed  system  is  estimated 

It    $1,0011 

SELMA,  IOWA.-  Bids  will  be  received  by 
tie-  consolidated   independent  school  district 

of  Selni  i  until  M;i\  2  L'  for'  construction  Of 
a    high    school    building,    including    plumbing, 

he;, ting,     ventilation     and     electric     wiring 
Plans    and    specifications    may    be    obtained 
it  the  office  of  H.  W.  Underhill  &  Company, 
Architects,    Bryant    Building,    Kansas 
Mo.,  upon  deposit  of  $10. 

SWEA  CITY,  IOWA.— Bids  will  be  re- 
ceived by  the  Board  of  Education  of  the 
consolidated  independent  school  district  of 
Swea  City  until  May  10  for  construction  ol 
a  grade  and  high  school  building  and  re 
modeling  the  present  school  building,  sepa 
rate  bids  to  be  submitted  as  follows  I  A  i 
General  contract;  (B)  heating  and  ventilat- 
ing; (C)  plumbing;  (E)  electric  wiring 
Plans  and  specifications  are  on  file  at  tin- 
Builders'  Exchanges  at  Minneapolis,  Minn  . 
and  Des  Moines,  Iowa  ;  at  the  office  of  the 
secretary  of  the  board,  Swea  City,  and  at 
the  office  of  Edwins  &  Edwins,  architects. 
Northwestern  Building,  Minneapolis. 

BURLINGTON  JUNCTION.  MO. — The 
Maryville  Electric  Light  &  Power  Company 
has  submitted  a  proposal  to  the  Town  Coun- 
cil offering  to  purchase  the  municipal  elec- 
tric-lighting system  and  furnish  electrical 
service  in  Burlington  Junction.  If  the  plant 
is  taken  over  the  company  will  erect  a 
transmission  line  from  Pickering  (the  pres- 
ent terminus  of  the  line)  and  supply  elec- 
tricity from  the  Maryville  plant.  Farmers 
along  the  line  will  also  be  served. 

KANSAS  CITY,  MO. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington,  D 
C.,  until  May  22  for  air  washer,  tempering 
coils,  etc.,  in  the  United  States  post  office 
and  court  house,  Kansas  City,  Mo.  For  de- 
tails see  proposal  columns. 

REPUBLIC,  MO. — The  town  officials  are 
negotiating  with  the  Ozark  Power  &  Water 
Company  of  Bronson  to  secure  electricity 
for  commercial  purposes. 

SLATER.    MO. — Bonds   to   the   amount    of 
$35,000    have   been    voted    for    extensions    to 
the  municipal  electric-light  plant  and  water 
works   system.      L.    E.    Shepherd   is   superin- 
tendent. 

SPRINGF110LI),    MO. — The    City    Council 
has  authorized   the  Springfield  Cas  <K    Ele< 
trie  Company    to   erect   61    additional   streel 
lamps,    eight     arc    lamps    and     the    others 
200-cp.   incandescent  lamps. 

NEW  ROCKFORD,  N.  D. — An  election 
will  be  held  May  9  to  submit  to  the  voters 
the  proposal  to  issue  $17,500  for  the  instal- 
lation of  a  municipal  electric-lighting  plant 

PIERRE,  S.  D. — Plans  are  being  consid- 
ered to  extend  the  transmission  lines  of  the 
local  municipal  electric-light  plant  to 
Faulkton,  a  distance  of  10  miles,  to  supply 
electrical  service  there. 

REDFIELD.  S.  D. — Bids  will  be  received 
by  the  City  Council  of  Redfield  until  May  1* 
for  the  construction  of  a  new  municipal 
power  station  and  equipment,  including 
boilers,  engines,  generators,  piping,  etc. 
and  also  underground  steam  main,  in  ac- 
cordance with  plans  and  specifications  pre 
pared  by  the  Charles  L.  Pillsbury  Compan> 
engineers.  Metropolitan  Building,  Min- 
neapolis,  Minn.,  and  Tyrie  &  Chapman,  ar- 
chitects, Auditorium  Building,  Minneapolis 
Minn. 

HARLAN,     KAN. — The    City    Council     is 
negotiating  with   the  Solomon  Valley   Light 
,v   Power  Company  of  Downs  with  a  view  of 
securing  electricity  for  the  city.     D.  D.   Me 
Guire  of  Downs  is  manager  of  the  companj 

LYONS,  KAN. — The  electric  plant  of  tie 
Lyons  Electric  &  Manufacturing  Companj 
has  been  taken  over  by  the  United  Wat-' 
Gas  &  Electric  Company  of  Hutchinson. 
a  subsidiary  of  the  Cities  Service  Companj 
of  New  York,  N.  Y.  The  local  Steam  gen 
erating  plant  will  be  closed  down  and  the 
transmission  line  of  the  United  companj 
extended  from  Xickerson  to  Lyons  to  sup 
ply  energy  here. 

PITTSBURG,  KAN. — A  petition  is  being 
circulated  for-  extension  of  ornamental  light- 
ing   system   on    South    Broadway    for    three 

blocks. 

TOPEKA,   KAN.— Improvements  are  con 

template,!  to  the  Stat.-  printing  plant,  Tenth 
and  Jackson  Streets.  Topeka,  including  the 
installation  of  a  150-kw.  generator  driven 
by  steam  engine,  i '.  IT.  Chandler,  State 
House,  Topeka,    is   State   architect. 

WAKEENEY.  KAN. — Bids  will  be  re- 
ceived at  the  office  of  J.  H.  Heckman,  city 
clerk,  Wakeeney,  until  May  22  for  material 
and  equipment  for  addition  to  water-works 
system  as  follows:  (1)  For  furnishing  and 
installing  one  80-hp.  oil  engine;  i  2 )  one 
motor    driven    triplex    pump    of    200    gallons 
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a  vi.isr.i -\:\ ,  n.  C      Plana  art   bi  Ins  con 
■  (I    bj    the    Board   ol     Mth  i  mi  n 
llntlon  of  .i  municipal  electi  Ic  plant 

KNOXA  ii. i.e.  ti:\\       ii„   cltj  of  Knox 
» 'ii-     haa   entered    Into  a    contra*  i    \\  Ith    the 
K  iox>  lite    Itnllwuj .  Llghl  A  Powi  i    I  i 
for    lighting    the   streets    of    the    i  Itj     foi    a 
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contract   the  companj    Ii  to  -  upply  not   leu 
than  60  arc  lamps  and  aa  man)    small  In 
i  indescents    as    the   city    maj    ord<  i       Th< 
I'ontracl    provides    thai    the    companj    shall 
ui»pi\     electrlcltj     ti>    maintain    the    orna- 
mental lighting  system  on  Gaj    Street   from 
Mill    i"    Jackson     Avenues,     Market    Street 
rrom  Clinch  to  w  ill  Avenues,   Vine 
from  >;.i\    to  Central  Streets,  ami  on   w.iii 
•  ii""'    and    Clinch    Avenues    from    >  laj     to 
Market    Streets    without    charge       On    Gaj 
Street    one    300  cp,    lamp   w  ill    be   placed   on 
ii  oi  the  9 1  iron  trollej    wire  poles     the 
rive-lamp  cluster   posts   on   Gas    Street    will 
be  placed  on   Market  Street,  where  the  con 
tract  provides  for  24  standards    The  coat  of 
the  Installation  of  the  ornamental  lamps  Is 

estimated    at    between    $8,000    and    |j 

which  will  be  paid  by  the  city. 

MANCHESTER,  TENN.— The  Board  of 
Aldermen  has  appointed  a  committee  to 
make  Investigations  relative  to  the  construe 
ii""  "'  a  hydro-electric  plant  and  water- 
works system  to  be  owned  and  operated  by 
the  municipality,  George  W,  Lemlng  Is  a 
member  of  the  committee 

JACKSONVILLE,  ALA.  — The  Public 
Service      Commission      has      authorized      the 

Jacksonville  Light  .<.-  Power  Company  to 
dispose  ot  Its  entire  property  to  the  Ala- 
bama   Power  Company  of  Birmingham. 

oi-Kl.lKA.  ALA.— The  Columbus  Power 
Companj  ol  Columbus,  Ga.,  Is  contemplat- 
ing the  erection  of  high-tension  transmis- 
sion lines  from  the  Goal  Rock  hydroelectric 
power  plant  to  Opellka,  a  distance  of  22 
miles.  The  cost  is  estimated  from  JS0  000 
to    $90.(100. 

BALDWTN,  MISS.— The  city  of  Baldwyn 
has  engaged  Xavier  A.  Kramer  of  Mag- 
nolia as  consulting  engineer  In  connection 
with  improvements  to  the  municipal  elec- 
triC-llght  plant  and  water-works  svstern, 
for  which  $10,000  in  bond!  were  recently 
voted. 

DE  QUEEN,  ARK— The  electric  plant  of 
the  l'e  Queen  Ice  &  Light  Company  is  re- 
ported to  have  been  purchased  by  the  Arka- 
delphia  Light  &  Power  Company.  Extensive 
improvements,  it  is  understood,  will  be 
made  to  the  plant. 

WTNNSBORO,  LA  — The  Carl  Shipp 
Electric  Light  &  Power  Company  of  Winns- 
boro  will  soon  install  a  50-hp.  oil  engine 
and  a  35-kw.  generator,  and  will  also  in- 
stall a  :'  >-lip.  engine  and  15-kw.  generator 
to  carry  day   load. 

BLACKWELL,  OKLA.— Bonds  to  the 
amount  of  $10,000  have  been  voted  for  ex- 
tensions to  the  municipal  electric-light 
plant.  Plans  and  specifications  have  been 
prepared  by  the  Benham  Engineering  Com- 
pany of  Oklahoma  City. 

CHANDLER  OKLA.  —  The  Chandler 
Electric  Company  has  been  granted  a  new 
franchise  for  a  period  of  20  years.  Ex- 
tensive improvements  will  be  made  to  the 
plant,  including  the  installation  of  new 
equipment.  A  24-hr.  service  will  be  es- 
tablished. 

FORGAN,  OKLA.— An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
posal to  establish  an  electric-lighting  svstern 
in  Forgan. 

HYDRO,  OKLA. — An  election  has  been 
called  to  submit  to  the  voters  the  proposal 
to  grant  a  franchise  to  J.  D.  Palmer  to  con- 
struct and  operate  an  electric-light  plant 
in  Hydro. 

THOMAS.  OKLA.— The  City  Council  has 
passed  a  resolution  authorizing  the  purchase 
of  an  oil  engine  for  the  municipal  electric- 
light  plant. 

BALLIXGER.  TEX.— Plans  are  being 
considered  by  the  City  Council  to  install  a 
new  electric-light  plant  or  to  take  over  the 
local  electric  system. 

BARSTOW,  TEX.— The  Barstow  Public 
Service  Company  is  preparing  plans  for  the 
construction  of  a  1000-hp.  electric  plant,  a 
100-ton  ice  factory  and  water-works  system 
with  800,000  gal.  daily  capacity,  at  a  cost 
of  about  $200,000.  The  Tri-State  Engineer- 
ing Company  of  El  Paso  has  charge  of  the 
engineering  work. 

FLOYADADA,  TEX. — The  Citv  Council 
has  granted  the  Texas  Utility  &  Power 
Company  a   r.O-year  franchise  to  install  and 
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KINGSVILLE,      TEX.       Extensive      im- 
nents   are   contemplated    to   the   plant 
oi    the    Texaa    Southern    Electric    Companj 
at    Klngsvllle,   Including   the   installation   of 
hp.  engine      I  >.   A,    Hagartj    of  lions- 
ton  is  president, 

SHINER,  TEX  Bonds  to  the  amount  of 
112,000  have  been  voted  for  the  installation 

Of   a    new   plant    or   the   purchase   of   the   local 

Bysti  in 

STOCKDALE,  TEX  G.  A  Burrls,  it  Is 
reported,  will  install  an  electric-light  plant 
in  Stockdale, 

Wichita  PALLS,  TEX,  Bids  will  be 
received  bj  the  Counts'  Commissioners 
Court ,  Wichita  Falls,  until  May  17  for  con- 
struction of  new  court  house  building. 
Separate  bids  to  be  submitted  for  electrical 
work,  heating  and  plumbing.  Plans  and 
Specifications  may  be  obtained  from  San- 
guine! &  Staats,  architects.  Port  Worth, 
upon    deposit    of   $100. 


Pacific  States 

EVERETT,     WASH.— The    City    Council 

has  appointed  a  committee  to  investigate 
the  feasibility  of  establishing  a  municipal 
.le.tric-lighting  plant  in  Everett. 

NORTH  YAKIMA.  WASH— The  officials 
oi  the  United  States  Reclamation  Service 
In  North  Yakima  have  been  notified  that 
$204,000  has  been  appropriated  for  the 
construction  of  a  hydroelectric  pumping 
plant,  near  Grandview,  and  the  construc- 
tion of  pipe  line  and  laterals  for  watering 
4000  acres.  The  Grandview  plant  will  gen- 
erate lLTi  hp.  and  a  similar  unit  at  the 
head  of  the  canal  near  Mabton  will  gener- 
ate 175  hp.  The  cost  of  the  machinery 
for  the  two  plants  is  estimated  at  $109,000. 
DALLAS.  ORE. — Extensive  improve- 
ments are  contemplated  by  the  Oregon 
Power  Company,  among  which  is  the  join- 
ing of  the  electric  transmission  lines  of 
Dallas  and  Springfield  plants.  The  Oregon 
Company  operates  power  plants  in  Spring- 
field, Albany  and  Dallas  and  supplies  elec- 
trical service  to  most  of  the  territorv 
around  these  three  centers.  Tt  is  proposed 
to  connect  the  end  of  the  Polk  County  sys- 
tem at  Independence  -with  the  wires  from 
the  Albany  plant.  The  Albanv  and  Spring- 
field plants  are  connected.  The  work  con- 
templated calls  for  the  erection  of  new  lines 
between  Independence  and  Albany  and  will 
mean  replacing  the  wires  between  Dallas 
and  Independence.  The  output  of  the 
Springfield  plant  will,  be  increased  from 
3500  to  500  kw.  ;  the  Dallas  plant  will  be 
increased  from  600  kw.  to  2100  kw.  Work, 
it  is  understood,  will  begin  soon  on  the  im- 
provements. 

HAMMOND.  ORE. — The  Town  Council 
has  granted  the  Pacific  Power  &  Light 
Company  a  franchise  to  install  and  operate 
an  electric-light  plant   in   Hammond. 

RICHLAND,  ORE.— The  Town  Council 
has  granted  the  Dry  Gulch  Ditch  Company 
a  franchise  to  install  and  operate  an  elec- 
tric-lighting system  in  Richland  for  a  pe- 
riod of  20  years.  The  company  proposes 
to  develop  a  water  power  on  Eagle  River 
and  expects  to  be  ready  to  supply  elec- 
tricity in  Richland  and  a  portion  of  Eagle 
Valley  bv  Oct.   1. 

LOS  ANGELES,  CAL.  —  The  Pacific 
Light  &  Power  Corporation  of  Los  Angeles 
has-applied  to  the  State  Railroad  Commis- 
sion for  authority  to  exercise  a  franchise 
granted  by  Kern  County  for  the  erection 
of  an  electrical  distribution  system. 

LOS  ANGELES,  CAL.— A  permit  has 
been  granted  for  the  erection  of  a  two 
story  brick  and  concrete  machine  shop  at 
1604  John  Street  in  connection  with  the 
municipal  distribution  svstern  at  a  cost  of 
?  12.000.  The  shop  will  be  erected  on  the 
site  selected  for  the  municipal  power  sta- 
tion and  will  cost  when  completed  about 
$60,000. 

SACRAMEXTO,  CAL.— Plans  are  being 
considered     by     Thomas     Coulter,     commis- 
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has  agreed    to  allow   1416, i   foi    Hetchj 
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planned     for     Ibis     year     as     follows:      l.ou.r 

Cherrj  Creek  power  development,  $100,- 
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dam,  152,000;  water  rights  and  protection 
work,  180,000;  additional  permanent  carapa 
and  equipment.  124,000;  constructing  roadi 

and  trails,  $20,000;  hydrography,  $12,000; 
surveys  Of  aqueduct  line,  115,000;  test 
borings  on  aqueduct  line,  $20, 000  .  engi- 
neering    and     Office     expenses,     $75,000        in 

sped  ion  and  engineering  In  the  field,  $86,- 
000:    operation    of    sawmill,    Jio.oiio,    com 
pletion   of  tunnel    and    dam,    $23,000. 

PARMINGTON,  UTAH.  —  The  Utah 
Power  &  Light  Company  of  Salt  Lake  City 
has  been  granted  a  50-year  franchise  to 
supply  electricity  in  Farmington.  The  Coun- 
cil has  decided  to  abandon  the  municipal 
electric  system,  which,  it  is  expected,  will 
be  taken  over  by  the  Utah  company. 

PHOENIX,  ARIZ. — Preliminary  steps 
have  been  taken  by  the  Water  Users'  As- 
sociation looking  toward  the  construction 
of  a  storage  dam  and  reservoir  on  Verde 
River  near  Phoenix  and  the  construction  of 
a  hydroelectric  power  plant. 

SNOWPLAKE,  ARIZ.— The  installation 
of  an  electric  power  plant  with  sufficient 
output  to  supply  electricity  to  three  towns 
in  Navajo  County  is  under  consideration  by 
R.  C.  Smith  of  Snowflake. 

DODSOX,  MONT. — Plans  are  being  con- 
sidered by  the  Commissioners  of  Phillips 
County  fof  the  installation  of  an  electric- 
light  plant  and  water-system,  to  cost  about 
$35,000. 

LOVELOCKS,  NEV.— The  Nevada  Val- 
leys  Power  Company  is  contemplating  ex- 
tending its  transmission  line  northward 
from  Lovelocks  to  supply  energy  for  mining 
purposes,  general  farming,  pumping,  etc. 
Edson  P.  Adams  of  Oakland,  Cal.,  is  presi- 
dent. 

LAS  CRUCES,  N.  M.— Investigations 
have  been  made  of  the  Leasbury  hydro- 
electric power  proposition  by  the  board  of 
directors  of  the  Water  Users'  Association. 
The  cost  of  construction,  equipment  and 
erection  of  transmission  line  to  Las  Cruces 
is  estimated  at  $60,000. 

MAGDALENA,  N.  M. — The  K-W  Light 
&  Power  Company,  recently  incorporated 
with  a  capital  stock  of  $50,000,  contem- 
plates the  installation  of  an  electric-light 
and  power  plant  in  Magdalena. 


Canada 

RODNEY,  ONT. — A  by-law  authorizing 
the  installation  of  an  electric-lighting  sys- 
tem will  be  submitted  to  the  ratepayers. 
The  cost  is  estimated  at  $7,000. 

TORONTO,  ONT.— The  Ontaria  Hydro- 
Electric  Commission  has  arranged  for  the 
purchase  of  large  group  of  water  powers  in 
the  eastern  part  of  Ontario,  and  will  supply- 
energy  to  over  140  separate  municipalities, 
each  of  which  has  its  own  local  commission 
for  distributing  electricity  to  consumers. 
The  price  paid  for  water  powers  is  under- 
stood to  be  in  excess  of  $20,000,000.  A  sys- 
tem of  municipally  owned  railways  with  To- 
ronto as  base,  to  be  financed  on  credit  of 
Province  of  Ontario  and  on  that  of  partici- 
pating municipalities  is  also  planned. 


Miscellaneous 

XOME.  ALASKA. — At  an  election  held 
recently  bonds  were  voted  for  the  installa- 
tion of  a  municipal  electric-lighting  plant. 

PAXAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
May  20  for  furnishing  rubber-insulatea, 
lead-covered  cable,  rubber-insulated,  braided 
cable,  ship  augers,  twist  drills,  steel  drill 
sockets,  engine  truck  springs,  brass  grom- 
mets,  etc.,  under  circular  No.  1038.  For 
further  information  address  Major  Earl  I. 
Brown,  general  purchasing  officer. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  Institution,  "Wash- 
ington, D.  C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  S  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  P.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  P.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,   Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

American  Society  of  Heating  and  Ven- 
tilating Engineers.  Secretary,  Edwin  A. 
Scott,  29  West  39th  St.,  New  York. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Convention.  June 
6-8. 

Asssociated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh.  Pa. 
Annual  convention,  Chicago,  Sept.  18-22. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,  B.  C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Building,   San  Francisco,   Cal. 

Canadian  Electrical  Association.  Af- 
filated  with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L  .A.  Secre- 
tary, C.  A.  Littlefield,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns  General  Electric 
Company,   Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Manufacturers'  Club.  Sec- 
retary,' H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Next  meet- 
ing, Hot  Springs,  Va.,  June  7,  8  and  9. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth.  1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 
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Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
2!t   West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 
Annual  meeting,  Oklahoma  City,  May  23-25. 
Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Wier,  Athens,  Ga. 
Illinois  Electric  Association.  Secre- 
tary,  H.   B.   Chubbuck,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Irving  Place,  New  York.  Annual  conven- 
tion, Philadelphia,  Sept.  18,  19  and  20. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,    Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines.  Iowa.  An- 
nual meeting,   Dubuque,  Iowa,  May   10-12. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wvnne,  Indianapolis,  Ind.  ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West  Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan, Kan. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon  St.,  New  Orleans. 

.Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,   St.   Paul,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.  Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer.  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis.  Annual  convention  on  steamer 
Quincy,   May  11-13. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,  Concord,  Mass. 

National  District  Heating  Association. 
Secretary,  D.  L.  Gaskill,  Greenville,  Ohio. 
Annual  convention,  New  York,  May  16-19. 
National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  New  York.  Annual  convention, 
Chicago,  May  22-27. 


National  Electrical  Contractobs'  As- 
sociation  "i    the    United  states. 

;■  orge  li  I  Nuffield,  1 1  Martin  Build- 
ing, TJtica,  x.  V.  Annual  meeting,  New 
Vork,  .July    18-22, 

National  Electrical  CREDIT  ASSOCIA- 
TION. Secretary,  Frederic  P.  Vose,  1343 
Marquette  Building,   Chicago. 

National    FlRE    PROTECTION    ASSOCIATION. 

Secretarj    of    electrical    committee.      Ralph 
Sweetland,  Ml  Milk  St.,  Boston.  Mass. 

Nebraska  Section.  N.  K  I..  A  Secre- 
tary-treasurer, I'..  I-;.  Bean,  Room  201,  Union 
Pacific    Building,    Omaha,    Neb 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  V.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section.  ELECTRIC  VE- 
HICLE asociation  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 
New  England  Section,  N.  E.  1.  A  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,   Mass 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thlele,  Roswell, 
N.    M. 

New  York  Electrical  Societv  Secre- 
tary, George  H.  Guy,  29  West  39th  St.. 
New  York. 

Northwest  Section,  N.  E.  L.  a.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing, Portland,  Ore.  Annual  convention, 
Seattle,   Wash.,   September. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Kx- 
change,   Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio.  An- 
nual convention,  Cedar  Point,  July  18-21. 

Ohio  Society  of  Mechanical.  Electri- 
cal and  Steam  Engineers.  Secretary. 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Annual  meeting.  Cleveland, 
June  15  and  16. 

Oregon  Electrical  Contractors'  Asso- 
ciation, Secretary-treasurer,  J.  W.  Ober- 
ender,  502  Dekum  Building,  Portland,  Ore. 
Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Miiller,  435  Sixth  Ave., 
Pittsburgh,  Pa.  Annual  convention,  Eagles 
Mere,  Sept.   5-8. 

Public  Service  Association  of  Vir- 
ginia. Secretary.  W.  J.  Kehl,  Virginia 
Railway  &   Power  Co.,  Richmond.   Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  V  est 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,   Bethlehem,   Pa. 

Rocky  Mountain  Association  ><v  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,   Denver,   Col. 

Society  for  Electrical  Development, 
Inc  General  manager,  J.  M.  Wakeman. 
29  West  39th  St.,  New  York.  Annual  meet- 
ing New  York,  May  9. 

Society  for  the  Promotion  of  Engi- 
neering Edi-cation.  Secretary.  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,  Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southwestern  Section.  N.  E,  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  105 
Slaughter  Building,  Dallas.  Texas.  Annual 
meeting,  Galveston,  May   17-20. 

Texas  State  Association  ok  Electrical 
Contractors.  Secretary,  Chas.  W.  Graham, 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association 
Secretary-treasurer,  W.  F.  Steiglrtz.  Co- 
lumbia, S.  C. 

United  States  Independent  Telephone 
Association.  Secretary-treasurer.  W,  S. 
Vivian,  19  South  LaSalle  St.,  Chicago,  111. 
Vermont  Electrical  Association.  Sec- 
retary-treasurer, C.  H.  West,  Rutland.  Vt. 
Virginia  State  Electrical  Contractors" 
Association.  Secretary,  E.  M.  Andrews. 
Richmond. 

Water  Power  Development  Associa- 
tion. Secretary,  Marcus  A.  Beeman,  Mun- 
sey  Bldg.,  Washington,  D.  C. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  I  15  Jack- 
son   Bldg.,   Chicago,   111. 

Wkstern    Society   of   Engineers, 
tricai.    Section.       Secretary,    J.    H.    Warder. 
173  7   Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary. George  Allison,  1410  Firxt  National 
Bank    Building,    .Milwaukee,  Wis 
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w  i-'  Smith.  Chicago,  in  App.  (lied 
'  >.  i  .'..  1918  Tape  wound  wire  for  use  In 
.  ables 

i  .1  80.329.  Rj  CTIT1  in.;  Aitm;  ltus  i  i  C 
Snook,  Cynwyd,  Pa,  App,  died  Dec  26, 
1908  Includes  a  high  tension  polyphase 
rectif)  ing  switch. 

1,180,348,       BCRQLAR    Ai.'.km    SYSTEM;    J.    M. 

Watklns,  Buffalo,  N.    v.      \pi>    filed  Auk. 
1916       May    bo     Incorporated    with 
watchman's   call  box    and    fire-alarm   cir- 
cuits, 

l  180,872.  Apparatus  tor  Trsating  Oils. 
LIQUEFIED  Greases  am>  Fats,  or  Ant 
Other  Liquids  with  Nascent  Ozone;  A. 
Breydel,  Brussels,  Belgium,  App.  filed 
April  3.  1914.  Utilises  all  the  nascent 
oaone  produced. 

1,180,897.  Wnu  Clamp;  D.  C.  Hooker, 
Farmlngton,  Conn.  App.  filed  Nov.  29, 
1915,  Simple  construction  adapted  to  fit 
any   size   wire. 

1,180,414.  Rectifier  of  Electric  Cur- 
rbnts  :  T.  J.  Murphy,  Rochester ,  N.  Y. 
App.  filed  Feb.  2,  1911.  Particularly  for 
circuits   having   considerable    impedance. 

1,180,426.  Magneto  Machine;  E.  Podle- 
sak  and  B.  R.  Beckwith,  Racine.  Wis. 
App.  filed  May  7,  1915.  Has  E-shaped 
poi.'  pieces. 

l.i  no.  1 14.  Electrically  Operated  Sound 
Producer  ;  C.  J.  Schwarze,  Adrian,  Mich. 
App.  tiled  May  29,  1914.  Prevents  crack- 
ing  of  diaphragm. 

1,180,445.  Electromaqnetically  Operated 
Bell  ;  C.  J.  Schwarze,  Adrian,  Mich.  App. 
filed  June  1,  1914.  Employs  a  horseshoe 
magnet. 

1,180,457.  Magnetic  Chuck;  O.  S.  Walker, 
Worcester,  Mass.  App.  filed  Feb.  1,  1915. 
Has  work-holding  face  adapted  to  retain 
la  rue  number  of  small  pieces. 

1,180,462.  Telephone  Receiver;  B.  D.  Wil- 
lis, Chicago,  111.  App.  filed  Oct.  2S,  1908. 
Uses  no  permanent  magnet  and  coils  are 
in  series  with  transmitter. 

1, ISO, 489.  Magneto  Machine;  H.  F.  Geist, 
Racine,  Wis.  App.  filed  May  22,  1915. 
Of  the  solid  motor  type. 

i ,mi. 493.  Electric  Switch;  G.  H.  Hart, 
West  Hartford,  Conn.  App.  filed  July  27. 
1915.  Spring-pressed  balls  produce  the 
snap  movement. 

1,180,494.  Electric  Switch;  G.  H.  Hart. 
West  Hartford,  Conn.  App.  filed  Aug.  3, 
1915.  Spring-pressed  ball  actuates  switch 
arm. 

1,180,510.  Apparatus  for  Receiving  Elec- 
trical Energy  ;  C.  D.  Lansing,  Dorches- 
ter. Mass.  App.  filed  Dec.  26,  1905.  Par- 
ticularly for  receiving  from  a  distant 
point. 

1,180,515.  Signal  Relay;  J.  F.  McElroy, 
deceased,  Albany,  N.  Y.  App.  filed  March 
26,  1912.  Has  a  main  and  supplemental 
rasing  with  resistance  in  supplemental 
casing. 

1,180,545.  Boiler  for  the  Production  of 
Steam  or  for  the  Evaporation  of  Solu- 
tions ;  H.  Scheftlein,  Christiania,  Nor- 
way. App.  filed  Nov.  1,  1913.  Nitrogen 
furnace  of  tube  furnace  type. 

1.180,549.  Remote-Control  Switch;  L. 
Siebenhauer,  San  Francisco,  Cal.  App. 
filed  Feb.  11,  1913.  May  be  readily  reset 
in  same  manner  as  knife  switch. 

L, 1*80,559.  Secrecy  Intercommunication 
Telephone  System  ;  W.  P.  Andrick,  Ja- 
maica. N.  Y.  App.  filed  Dec.  9,  1912. 
Complete  secrecy  with  minimum  contacts. 


Record  oj 

Electrical 

Patents 

So  tea  mi  I  Nihil  States  Patents  issued 
\|n il  .'...  1916,  pit  pared  bj  Mitchel] 
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in  ..i  :  \tii>n   Employed  in  Tem- 
perature    Regulating     Systems     Con- 

it. iiv   Thermostats;    ii.    Emerson, 

■  "harli  -  ton     Mass       App.    died    June    27, 
1918       Local    hi    lllary  sustaining  circuit 

insures  opening  and  dosing  of  da  tnpeni  r: 

1,180.590.  Signal;  A.  M.  Lane,  St.  Louis. 
M.)  App.  Illcd  Deft  1,  L918.  Adapted  for 
burglar  alarm,   railway   cab  signal,   etc. 

1,180,606.  Dai  and  Night  Automobile  Sig- 
nal ;  BJ.  O.  Richardson,  near  Los  Angeles, 
!•'  10.  Bennett.  Monrovia,  Cal.  App.  filed 
March  80,  1916,  Manually  controlled  sig- 
nals  at  Opposite  sides   of  car. 

l.iso, nil.  iiiGiu.N  Refractory  Article  of 
Tantalum  and  Its  Alloys;  O.  A.  Simp- 
son, Charlottenburg,  Germany.  App.  filed 
Oct  17,  1912.  Tantalum  covered  with 
platinum. 

1,180,635.  Fusible  Element  for  Electric 
Cut-Outs  ;  R.  C.  Cole,  Hartford,  Conn. 
App.  filed  July  29,  1915.  Insures  rupture 
of  fuse  without  weakening  same. 

1,180,638.  Gas-Pressure  Regulator;  J. 
Fabian,  Wilmersdorf,  Germany.  App. 
filed  Feb.  26,  1913.  Dependent  upon  the 
calorific  value  of  the  gas. 

L, 180,644.  Circuit  Interrupter  ;  F.  W. 
Harris.  Wilkinsburg,  Pa.  App.  filed  Oct. 
8,    1910.      Oil-immersed,    non-closable    on 

overload. 

1,180,648.  Attachment  Plug  ;  Harvey 
Hubbell,  Bridgeport,  Conn.  App.  filed 
March  15,  1915.  Separable  type  with 
break  at  same  time  on  both  sides. 


No.   1,180,686.     Illuminated  Razor 

1,180,720.  Circuit  Controller;  W.  K. 
Howe,  Rochester,  N.  Y.  App.  filed  Nov. 
25,  1913.  Three-position  relay  for  rail- 
way signal. 

1,180,729.  Lineman's  Shield;  H.  E.  Mar- 
shall,   Detroit,    Mich.      App.    filed   July    8, 

1915.  Has  a  completely  insulated  strap 
and  fastener. 

1,180,743.  Electric  Winding  Mechanism 
for  Clocks  and  the  Like  ;  F.  J.  Seabolt, 
Schenectady,   N.   Y.      App.    filed   May    20, 

1912.  Time  and  strike  mechanism  of 
clock  automatically  wound  by  single 
motor. 

1.180,751.  Electric  Switch;  G.  Wolff, 
Hermsdorf,  near  Berlin,  Germany.  App. 
filed  Jan.  21,  1913.  Overload  type  with 
means  to  prevent  oscillation. 

1,180,755.  Locomotive;  A.  F.  Batchelder, 
Schenectady,    N.    Y.      App.    filed   Jan.    28, 

1916.  Sectionalized  running  gear  for 
electric  locomotives. 

1.180,767.  Cartridge  Fuse  ;  A.  L.  Eustice, 
Chicago,  111.  App.  filed  July  23,  1914. 
Link  has  two  or  more  restricted  portions. 

1,180,776.  System  of  Distribution  :  H.  A. 
Laycock,  Schenectady,  N.  Y.  App.  filed 
March  1,  1912.  Special  design  of  cut-off 
switch. 

1,180,659.  Junction  Box  for  Electric 
Circuits  :  F.  Kratz,  Stuttgart,  Germany. 
App.  filed  June  5,  1914.  Fused  junction 
box  for  concentric  conductor  cable. 

1.180.6S0.  Apparatus  for  Controlling 
Magnetic  Chucks  ;  O.  S.  Walker, 
Worcester  Mass.  App.  filed  March  14, 
1914.  Switch  which  directs  reverse  cur- 
rent through  chuck  wires. 

1,180,6S6.  Illuminated  Razor;  K.  E.  All- 
port,    Chicago,    111.      App.    filed    June    7, 

1913.  Safety  razor  having  a  miniature 
lamp  incorporated  in  the  handle. 

1,180,688.  Jump-Spark  Timer;  C.  H.  Ash- 
mead,  Jr.,  Fort  Lauderdale,  Fla.  App. 
filed  Feb.  16.  1915.  One  electrode  rotat- 
able.   other  electrically  slidable. 
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1,180,795.  Electric  Meter;  W.  11.  Pratt, 
I. vim,  Mass.  App.  filed  April  2,  1914. 
Combined  friction  compensating  and 
phase-lagging  device. 

1,180,800.     Means  fob  Changing  thb  EPrj 

QUENCJ  OF  Alternating  Currents;  A. 
m  Taylor,  King's  Heath,  England.  App 
filed  March  Bo,  1912.  Obtains  curreni  ol 
higher  frequency  without  rotating  ma- 
chinery. 

1,180,805.  OIL  Switch;  R.  Troger,  Char- 
lottenburg,  Germany.      App.   filed  Oct.   11. 

1912.  Prevents  explosions. 

1,180,836.  Electric  Telegraph  Alia 
ratus  ;  E.  J.  Galyean,  Detroit,  Mich.  App 
filed  Feb.  7,  1913.  For  transmitting  pic- 
tures. 

1,180,838.  Electric-Conduit  Fitting  ;  D. 
C.  Gidley,  Albany,  N.  Y.  App.  filed  Oct. 
6,  1910.  May  be  adjusted  axially  and  to 
different  thicknesses  of  wall. 

1,180,843.  Automatic  Telephone  System  : 
C.  L.  Goodrum,  New  York,  N.  Y.  App. 
filed  Aug.  16,  1915.  Single  stepping  mag- 
net for  selective  switch  having  directive 
and   hunting  movements. 

1,180,851.  Electric  Heating  System  ;  L, 
P.  Hynes,  Chicago,  111.     App.  filed  May  5, 

1913.  For  electric  cars;  heavy  heating 
current  controlled  by  sensitive  thermo- 
stat. 

1,180,914.  Solenoid  Switch  ;  E.  Gengen- 
bach,  New  York,  N.  Y.  App.  filed  June  7. 
1913.      Mounted  in  sheet  metal  housing. 

1,180,917.  Thermotelephone  ;  O.  Graet- 
z"er,  Berlin-Lichterfelde,  Germany.  App. 
filed  March  20,  1915.  Wollostan  wires 
may  be  mounted  on  the  block  after  it  is 
finished. 

1,180,919.  Advertising  Device  and  the 
Like;  H.  K.  Harris,  London,  England. 
App.  filed  Dec.  10,  1912.  For  making  pub- 
lic  announcements. 

1.180.997.  Electric-Lamp  Socket;  F.  P. 
Gates,    Hartford,    Conn.      App.    filed    July 

15,  1915.      Porcelain  construction. 

1.180.998.  X-Ray  Tube;  J.  D.  Gibson,  Den- 
ver, Colo.  App.  filed  July  31,  1914.  Po- 
sitioning of  main  hollow  anoid,  with 
cooling  and  protecting  means. 

1,181,046.  Electric-Lamp  Switch;  A.  J. 
Tizley,  New  York,  N.  Y.  App.  filed  Aug. 
26,  1914.  Pull  switch  embodieed  in  a 
candle  fixture. 

1,181,061.  Writing  Implement;  J.  A.  Bet- 
tencourt,  New  Bedford.  Mass.  App.  filed 
Oct.  13,  1915.  Pencil  having  a  trans- 
parent writing  head  and  a  built-in  lamp. 

1,181,066.  Cross-Arm  for  Electric  or 
Signal  Wires  ;  S.  S.  Cornelius,  Corinth. 
Miss.  App.  filed  Feb.  9,  1915.  Has 
rounded  top  with  a  groove  in  the  under- 
side to  receive  the  wire-supporting  insu- 
lators. 

1.181.076.  Attachable  and  Detachable 
Electric  Light  for  Batteries  ;  J.  G. 
Hobson,   St.   Louis,   Mo.     App.    filed   Nov. 

16,  1914.  Of  sheet  metal  construction  and 
spans  the   central  battery  terminal. 

1.181.077.  Process  of  Treating  Ores  Bear- 
ing Precious  Metals  ;  E.  R.  Holden, 
Los  Angeles,  Cal.  App.  filed  June  16, 
1915.  Electrolytic  solution  subjected  to 
rotary  motion. 

1.181.092.  Common  Battery  Rotary  Con- 
nector System  ;  WT.  L.  Campbell,  Chi- 
cago, 111.  App.  filed  June  10,  1907.  Has 
means  for  controlling  the  supply  of  talk- 
ing current  to  the  line  circuits  (forty-one 
claims). 

1.181.093.  Telephone  Party-Line  System  ; 
J.  Erickson.  Chicago,  111.  App.  filed  Sept. 
15,  1906.  Prevents  flow  of  current 
through  condenser  when  subscriber  takes 
down  the  receiver. 
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Record  Performance  of  Steam  Turbine 

IT  is  pleasant  to  note  that  on  the  first  authoritative 
and  published  tests  of  a  30,000-kw.  cross-compound 
steam  turbine  hangs  a  tale  as  important  to  the  man- 
agers of  public  utilities  as  are  the  results  to  the  engi- 
neering profession.  In  this  particular  case,  the  sub- 
stitution of  a  steam  turbine  for  an  engine  has  affected 
the  fixed  charges  enormously.  Not  only  does  it  enable 
the  capacity  of  the  station  to  be  increased  six  times 
without  further  expenditure  for  buildings  or  boilers, 
but  it  displaces  a  unit  costing  $40  a  kilowatt  by  a  nec- 
essarily more  efficient  machine  costing  only  $9  a  kilo- 
watt. The  change  also  means  that  40  per  cent  less  coal 
is  required  per  kilowatt-hour  than  formerly. 

The  performance  of  the  unit,  as  given  elsewhere  in 
this  issue,  amply  establishes  the  enviable  position  of 
the  steam  turbine  as  a  prime  mover,  and  the  machine 
itself  is  a  monument  to  machine  design.  Engines, 
which  at  the  time  of  their  installation  represented  the 
acme  of  perfection  as  prime  movers,  have  been  out- 
classed by  it  in  operating  efficiency,  cost,  space  require- 
ments and  ability  to  handle  swinging  loads.  And, 
though  this  were  not  enough,  the  engines  found  no  buy- 
ers but  the  junk  dealer.  It  is  also  interesting  to  note 
that  although  it  was  decided  two  years  ago  to  use  this 
new  type  of  turbine,  changes  in  the  art  of  design  and 
operation  in  the  interim  have  been  such  that  the  same 
company  will  now  install  a  70,000-kw.  cross-compound 
unit  with  three  generators,  any  one  of  which  may  be 
operated  independently  if  desired.  Thus  the  art  of  gen- 
erating electricity  in  steam-turbine  driven  stations  has 
advanced  to  a  point  where  up  to  load  factors  of  ap- 
proximately 60  per  cent,  a  kilowatt-hour  of  electrical 
energy  can  be  manufactured  more  cheaply  by  this 
means  than  by  water  power. 


How  Electric  Drives  Reduce  Costs 

MOTOR  drives  lend  themselves  so  admirably  to  the 
machine  processes  in  factories,  that  their  consid- 
eration by  the  manufacturer  who  has  studied  the  prob- 
lems of  increasing  the  output  in  his  factory  may  almost 
be  taken  for  granted.  But  the  electrical  engineer  has  a 
peculiar  opportunity  to  extend  the  use  of  motor  drives 
by  explaining  to  those  factory  managers  who  are  not  so 
familiar  with  modern  methods  just  how  he  may  reduce 
his  costs  by  better  factory  layouts,  more  direct  methods 
of  routing  work,  and  so  on.  A  woodworking  plant,  let 
us  say,  has  a  band  re-saw  that  is  not  in  continuous 
operation.  Perhaps  during  two  days  a  week  that  par- 
ticular machine  is  busy  getting  out  stock.  The  remain- 
der of  the  week  it  stands  idle.     This  machine,  because 


it  is  used  on  part-time  work,  is  often  located  out  of  the 
line  of  the  regular  machinery,  in  a  corner  or  in  a  sep- 
arate room.  To  drive  this  tool  in  a  belt-driven  factory 
the  manufacturer  has  to  run  a  line  of  shafting  and 
pulleys  idly  a  great  part  of  the  week.  Obviously,  here 
is  a  plain  case  for  eliminating  a  friction  loss  by  driving 
that  machine  with  an  individual  electric  motor.  Interest 
the  manufacturer  in  this  obvious  case  and  he  can  see  all 
the  more  clearly  the  advantages  of  motor  drives 
throughout  his  plant. 

Similar  instances  can  be  found  in  nearly  every  line  of 
industry.  Take  the  question  of  routing  material  in  a 
department.  Industrial  engineers  recognize  that  if  ma- 
terial in  process  of  manufacture  can  be  routed  in  one 
direction  without  retracing  its  course  through  a  fac- 
tory or  department,  the  cost  of  doing  the  work  will  be 
greatly  reduced.  But  to  get  this  "straight  line  produc- 
tion" it  is  necessary,  let  us  say,  to  place  two  machines 
at  right  angles  and  drive  them  both  from  the  same  line 
shaft.  An  interesting  mechanical  problem  presents 
itself  if  belt  drive  is  the  only  solution.  Quarter-turn 
belts  waste  power.  More  than  that,  they  wear  out  and 
need  constant  attention.  But  an  electric  motor  can  be 
installed  with  the  machine  in  any  position,  and  the  best 
arrangement  for  improving  production  can  be  deter- 
mined without  mechanical  difficulties.  All  of  which 
emphasizes  the  main  fact  that  the  electrical  engineer 
to-day  must  sometimes  be  an  industrial  engineer,  and 
the  more  he  knows  about  the  manufacturer's  problems 
of  output  and  cost  the  wider  can  he  extend  the  use  of 
electricity  in  the  factory. 


Better  Lighting  for  Power  Houses 

SOLUTIONS  of  power-house  lighting,  as  dealt  with 
elsewhere  in  this  issue,  present  practical  sugges- 
tions to  the  constructor.  It  is  a  fact  that  lighting  in  a 
power  house  is  usually  an  afterthought,  whereas  it  is 
of  much  importance  in  the  practical  handling  of  the 
plant  and  deserves  skillful  attention.  The  main  diffi- 
culties ordinarily  encountered  in  working  out  the  illumi- 
nation problem  are  the  height  of  the  building  and  the 
awkward  necessity  of  locating  lamps  where  the  usual 
traveling  crane  will  not  foul  them.  In  a  fairly  open  sta- 
tion, not  too  lofty,  lamps  with  suitable  reflectors  above 
them  can  be  swung  conveniently  from  the  roof  girders 
just  well  clear  of  the  crane.  This  position  greatly  facili- 
tates care  of  the  lamps  and  fixtures  and  gives  well  distri- 
buted illumination.  Failing  in  this,  perhaps  the  most 
convenient  place  is  that  illustrated  in  the  article,  where 
the  lamps  are  carried  in  brackets  swung  from  the  main 
pillars  which  support  the  roof  truss,  well  below  the  level 
of  the  crane.     This  method  of  arranging  the  lamps  re- 
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Electricity  for  Bakeries 
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8  in  the  ratio  of  $3,000  per  year.     Not  the  least  im- 
r  in  the  development  of  this  business,  aside 
the  engineering  and  cost    questions   involved, 
the   advertising    value   to   the   baker   of   electricity    for 
and  other  purposes.     Cleanliness  and  certainty 
temperature  control  are  factors  which  can  be  suit- 
ably advertised  to  the  public.     With  electrically-driven 
mixing  machinery  and  electric  delivery  wagons  the  ba- 
ker has  a  basis  for  a  striking  advertising  campaign  of 
wn. 


Costs  of  Public  Illumination 

IT  is  a  most  unusual  occurrence  to  find  complete  and 
thorough  records  of  the  operating  expenses  in  plants 
of  moderate  size.    The  reports  from  two  Kansas  plants 
D  in  the  current  issue  are.  therefore,  especially  in- 
teresting, the  more  so  since  they  are  municipal  plai 

oh  accurate  records  are  relatively  scarce.  The 
two  -       Deemed  are  Topeka  and  McPherson.  Kan. 

The  former  has   nearly   50.000   inhabitants,  the  latter 
about   3500.     Both  cities  have  the  advantage  of  com- 
paratively cheap  coal.     In  Topeka  the  plant  furnishes 
er  only  for  street,  ornamental  and  sign  lighting 
-  performance  is  not  altogether  comparable  with 
that  of  an  ordinary  commercial  generating  station.    The 
plant  in  the  smaller  city  does  general  service.    Both  are 
rather  underloaded,  which  does  not  make  for  economical 
Topeka  plant  shows  a  consumption  of 
it  6  lb.  of  coal  per  kilowatt-hour,  while  the  McPher- 
nsnmes  nearly  9  lb.    However,  due  to  cheap 
.  both  give  fairly  low  operating  charges  for  p.. 
tis  size — between  1.6  cents  and  1.7  cents  per  kilo- 
:   hour.     In  each  case  the       si      :   fuel  is  slightly 
rnore  than  half  the  total  operating  expense.    An  ana".   3  - 
-    shown   in  the   tables   of  the 
s     viil  prove  valuable  to  the  station  operator.    For 
Topeka  the  figures  showing  interest,  depreciation  and 
taxes  to  be  charged  ag  the  municipal 

luded  in  the  data  given,  and  amount 
appr  one-third  of  the  total  cost  of  plant 

-     including  administration. 
For   the   McPherson   plant   these  items   are   not 
eluded.     In  other  re-  e  data   a  ptionally 

complete.    It  is  hard  to  overestimate  the  importance  of 
real  ing  the  actual       -  operating  a  plant.     A 

good  deal  is  known  about  generating 

:her  rare  to  find  anything  like  a  complete  record 
of  the  distribution  of  expenses  for  the  complete  opera- 
tion, particularly  for  systems  of  moderate  size.  Th* 
relat  -      rnt  in  vai  - 
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especially  instructive.  In  the  case  of  Topeka  the  gen- 
erating plant  equipment  is  less  than  a  third  of  the  whole 
capital  invested,  and  the  largest  item  is  the  "white  way" 
system  to  which  the  city  has  treated  itself — nearly  38 
per  cent  of  the  total  investment.  The  large  expense  of 
the  arc-lamp  outfit,  too,  is  noticeable,  this  being  nearly 
30  per  cent  of  the  total  for  the  outside  equipment,  with 
about  lV/z  per  cent  more  added  for  the  rectifiers  in  the 
station  which  serves  the  arc  circuits.  Details  like  these 
throw  considerable  light  on  some  of  the  necessary  costs 
involved  in  public  illumination. 


Obviating  Smoke,  Dust  and  Fumes 

ELECTRICAL  precipitation  is  applicable  to  two  dif- 
ferent fields,  namely,  in  the  clarification  of  air 
by  the  removal  of  suspended  particles  of  dust  or  smoke ; 
and,  in  the  condensation  of  vapors  containing  suspended 
particles  of  previously  atomized  material.  It  is  well 
known  that  electrified  particles,  suspended  in  air  or 
other  gas,  move  rapidly  toward  oppositely  electrified 
plates,  walls  or  barriers.  In  discharging  against  these 
plates,  the  particles  ordinarily  adhere  to  them  and  dis- 
appear from  the  air.  Consequently,  if  the  particles  of 
smoke  or  dust,  suspended  in  the  air,  can  be  electrified 
and  provided  with  suitable  discharging  surfaces,  clari- 
fication of  the  air  can  be  effected.  A  practical  difficulty 
in  the  way  of  removing  fog  and  dust  from  the  air  of 
cities  lies  in  the  enormous  scale  on  which  the  electrifi- 
cation must  be  carried  out,  in  order  to  be  effective,  and 
the  great  consequent  expense  of  the  installation  and 
operation.  When,  however,  finely  divided  material  is 
atomized  and  released  into  the  air  of  a  room,  the  sus- 
pended particles  tend  slowly  to  settle  under  gravitational 
force  but  a  very  appreciable  quantity  tends  also  to  be 
blown  away  by  gusts  through  any  open  vent  before  set- 
tling can  occur.  In  such  a  case  electrical  precipitation 
offers  a  propitious  opportunity  for  economical  employ- 
ment, the  expense  of  the  electrification  being,  perhaps, 
much  less  than  the  expense  of  the  waste  material  carried 
away  by  the  air. 

The  article  by  Halbert  P.  Hill,  on  page  1097,  de- 
scribes various  practical  precipitators.  The  method  in 
each  case  consists  in  electrifying  positively  a  rod,  or 
prime  conductor,  insulatedly  supported  in  the  path  of 
the  escaping  vapors,  the  surrounding  metallic  walls 
carrying  a  negative  opposing  charge.  The  charge  on 
the  prime  conductor  is  rapidly  imparted  to  the  sus- 
pended particles,  to  say  nothing  of  accidental  leakage; 
so  that  a  substantially  steady  direct  current  has  to  be 
supplied  to  the  conductor  at  a  relatively  high  pressure, 
representing   a   certain   average   quantity   of  electrical 


energy  per  cubic  meter  <>l  treated  air.  In  order  to  sup- 
ply this  direct-current,  power,  a  high-tension  alternating 
current  is  rectified  by  a  revolving  commutator.  This 
rectifier  has  to  be  carefully  designed  and  operated  in 
order  to  obtain  the  most  satisfactory  result.  A  con- 
siderable portion  of  the  article,  therefore,  is  devoted  to 
its  description.  It  seems  likely  that  an  ideal  arrange- 
ment would  employ  a  perfectly  uniform  direct-current 
voltage.  In  practice,  of  course,  any  such  rectification 
system  must  produce  fluctuations  in  the  delivered  di- 
rect-current voltage  and  charge.  These  fluctuations  re- 
act prejudicially  on  the  generating  transformer,  to  say 
nothing  of  their  action  on  the  precipitator  itself.  It 
is  to  be  hoped  that  precipitators  such  as  described  maj 
be  so  far  developed  and  simplified  as  to  be  capable  of  be- 
ing applied  to  smoke  chambers,  chimneys,  and  other  ob- 
jectionable cloud  producers  in  our  cities. 


Keeping  Meter  Records 

KEEPING  meter  records  has  sorely  tried  central 
station  meter  departments  which  have  had  to 
wrestle  with  the  problem  of  keeping  a  clean  account  of 
meters  of  manifold  variety.  If  meter  manufacturer.1- 
would  go  to  the  trouble  of  providing  easily-legible  name- 
plates  there  would  be  small  need  for  special  systems  of 
classification,  but  as  a  matter  of  fact  the  ordinary  meter 
nameplate  is  small,  neat  and  illegible,  so  that  the  meter 
men  are  often  hard  put  to  it  to  get  at  an  inaccessible 
instrument  in  order  to  read  its  number.  Incidentally, 
considerable  improvement  can  be  made  in  the  form  of 
the  numbers  used  on  nameplates  and  instrument  scales. 
A.  P.  Trotter,  the  veteran  English  engineer,  has  recently 
suggested  typical  forms  of  numbers  which  can  be  easily 
read,  even  when  somewhat  imperfect,  and  which  ought 
to  be  extensively  used  for  this  reason. 

The  plan  adopted  by  the  Potomac  Electric  Company, 
explained  in  this  issue,  while  it  appears  complicated  is 
in  reality  rather  practical.  It  consists  in  stamping  all 
the  meters  in  use  clearly,  in  conspicuous  numbers  on  the 
dials,  with  key  letters  and  numbers  which  indicate  at 
once  to  the  meter  department  the  type,  rating,  connec- 
tion and  serial  number  in  the  company's  service.  The 
record  consists  of  a  key  number  to  show  the  meter 
rating;  a  key  letter  or  letters  to  designate  the  type  and 
make;  another  key  number  to  indicate  the  character  of 
the  meter  connection  and  the  voltage,  and  finally  the 
specific  number  of  the  meter  itself.  The  completed 
symbol  looks  like  a  football  signal  set  up  in  type,  but 
it  tells  the  whole  story  and  is  found  in  practice  greatly 
to  facilitate  the  keeping  of  the  necessary  records,  both 
in  the  meter  department  and  in  the  consumer's  ledger. 


Next  week,  under  date  of  May  20,  the      The   Coming   IsSUeS      Port  Pf  the  convention   will   appear,  re- 


Electrical  World  will  issue  its  annual 
pre-convention     number     preceding     the 
thirty-ninth  annual  convention  of  the  National  Electric 
Light  Association  to  be  held  at  Chicago  on  May  22  to 
26.    In  the  following  issue,  dated  May  27,  a  complete  re- 


counting the  news  features  of  the  meet- 
ings and  presenting  abstracts  of  the  pa- 
pers and  discussions  at  the  general,  commercial,  electric- 
vehicle,  transmission  and  accounting  sessions.  Both  is- 
sues summarize  conditions  of  interest  to  all  readers. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societie* 


Iowa    Utilities   Discuss   Profit-Sharing 
Franchise 

Jomt    Convention  of  Electric,  Gas  and  Railv  tationa  at 

Dubuque  Takei  Up  Qu  Public  Policy 

mbled  in  Dubuque,  [owa,  on  May  LO  in  the  ftrsl 

ion  of  the  first  joint  convention  of  the  [owa  section 

of  tin'  National   Electric   Lighl   Association,  the  Iowa 

District  Gas  Association  and  the  Iowa  St  feci  and  Inter- 
Urban  Railway  Association,  the  joint  body  was  ad- 
dressed by  George  .McLean,  president  Key  City  Gas 
Company  of  Dubuque,  on  the  subject  of  the  theory  of 
public  utility  franchises.  He  summed  up  his  theory  in 
the  word  mutuality,  and  offered  a  plan  of  profit-sharing 
franchise  as  a  guarantee  of  this  mutuality. 

The  plan  contemplates  a  standard  rate  and  standard 
dividend,  which  dividend  is  not  to  be  guaranteed  by  the 
city  but  is  to  be  retained  by  the  company  if  it  succeeds 
in  earning  it.  The  dividend  should  be  cumulative, 
should  correspond  to  the  rates  the  banks  of  the  com- 
munity charge  on  loans  carrying  hazards  equal  to  those 
borne  by  the  Public  Service  Company,  and  should  be 
based  on  the  value  of  the  property  devoted  by  the  com- 
pany to  the  public  service.  Further  net  earnings,  if 
any,  should  go  to  a  reserve  fund  until  the  latter  reach 
a  certain  proportion  of  the  capitalization,  based  on  the 
inventory  value  of  the  company's  property.  The  re- 
serve should  be  used  when  necessary  to  maintain  the 
property  or  meet  a  deficit  in  the  standard  dividend,  and 
should  be  available  for  no  other  purpose.  Any  surplus 
which  might  accumulate  after  meeting  the  requirements 
of  the  reserve  or  emergency  fund  should  be  divided  be- 
tween the  company  and  its  patrons  on  a  sliding  scale. 
Any  dividend  above  the  standard  allowed  the  company 
out  of  this  surplus  should  be  apportioned  to  and  be  de- 
pendent upon  its  rebates  to  consumers. 

Thus,  a  particular  concession  in  the  rate  should  give 
the  right  to  a  particular  increase  in  the  dividend,  and  a 
further  concession  in  the  rate  should  authorize  a  fur- 
ther increase  in  the  dividend.  Under  this  plan  the  rate 
would  be  automatically  adjusted  to  the  worth  of  the 
service  to  the  consumer.  His  rebate  or  dividend  would 
rise  or  fall  with  the  prosperity  of  the  company,  and 
the  company's  right  of  participation  in  the  earnings 
above  the  standard  dividend  would  be  its  sufficient 
motive  for  endeavoring  to  operate  the  property  with  the 
utmost  economy  and  to  increase  the  profitable  business 
from  year  to  year.  Its  success  in  these  particulars 
would  measure  not  only  the  consumer's  return  but  its 
own. 

The  meeting  was  presided  over  by  E.  M.  Walker, 
president  of  the  Electrical  Association  and  general  man- 
ager of  the  Union  Electric  Company  of  Dubuque,  and 
a  welcome  to  the  city  was  extended  by-  Mayor  James 
Saul.  H.  C.  Blackwell,  vice-president  of  the  Peoples 
Light  Company  of  Davenport,  responded  to  the  Mayor's 
welcome.  At  the  Wednesday  afternoon  separate  ses- 
sion of  the  Electrical  Association  President  Walker  rec- 
ommended in  his  address  the  establishment  of  a  perma- 
nent office  for  the  association  at  Des  Moines  in  order  to 
care  properly  for  the  increased  amount  of  work  the  vari- 
ous committees  are  doing.  He  called  attention  to  the 
importance  of  the  hearings  before  the  board  of  rail- 


road  commissioners  of  [owa  on  telephone  interference, 

and  said  that  the  matter  of  having  the  engineering  de- 
partment of  the  University  of  Iowa  conduct  special 
tests  was  under  consideration.  He  also  stated  that  a 
joint  legislative  committee  of  the  three  associations  then 
convening  should  be  appointed  as  the  most  economical 
and  efficient  manner  of  observing  legislation  in  which 
public-service  companies  are  interested. 

J.  M.  Deabelle,  electrical  engineer  of  the  Iowa  Kail 
way  &  Light  Company  of  Cedar  Rapids,  presented  a 
most  complete  and  valuable  report  of  the  telephone  inter- 
ference committee,  which  is  intended  as  a  textbook  for 
member  companies.  The  reports  of  the  public  rela- 
tions committee  and  the  special  accounting  committee 
were  presented  by  the  respective  chairmen,  H.  C.  Black- 
well  of  Davenport  and  C.  E.  Fahrney  of  Ottumwa. 


City  Rejects  Los  Angeles  Lighting 
Companies'  Offer 

Proposal  to  Turn  Over  Properties  to  City  in  Five  Years  at 

Valuation   Fixed  by  Commission  Voted  Down   and 

Two-Year   Counter  Proposition   Made 

The  Los  Angeles  City  Council  on  May  3  rejected  the 
proposal  that  the  city  sell  aqueduct  power  wholesale  to 
the  private  lighting  companies,  and  at  the  end  of  a  five 
or  ten-year  period  purchase  the  distributing  systems  of 
the  companies  at  a  price  to  be  determined  by  the  Rail- 
road Commission. 

As  a  counter  proposition  to  the  one  refused,  the  Coun- 
cil decided  to  offer  to  purchase  the  municipal  distribut- 
ing systems  from  any  or  all  of  the  three  private  com- 
panies at  a  price  to  be  arrived  at,  by  appraisers  selected 
by  both  parties,  on  the  basis  that  no  allowance  would 
be  made  for  severance  damage;  this  purchase  to  be  con- 
summated at  the  end  of  a  two-year  period,  during  the 
first  year  of  which  the  city  would  pay  as  rental  7  per 
cent  of  the  appraised  value,  which  would  be  reduced  to 
6  per  cent  during  the  second  year.  This  proposal  is  to 
be  made  through  the  board  of  public  service  commis- 
sioners, the  recommendation  being  that  a  time  limit  of 
sixty  days  should  be  placed  upon  the  acceptance  or  re- 
jection by  the  private  companies. 

On  April  22,  through  the  president  and  secretary  of 
the  Chamber  of  Commerce,  a  proposal,  nowr  rejected, 
was  made  to  the  City  Council  by  the  Southern  California 
Edison  Company  and  the  Pacific  Light  &  Power  Cor- 
poration to  turn  over  their  plants  to  the  city  at  the  end 
of  either  five  or  ten  years.  This  offer  was  made  with 
the  idea  of  preventing  wasteful  duplication  of  distribut- 
ing systems  within  the  city  limits.  The  proposal  con- 
tained six  provisions,  summarized  as  follows : 

1.  To  sell  the  distributing  systems  with  business  at- 
tached within  the  city  of  Los  Angeles,  excepting  service 
to  street  railways  and  such  parts  of  the  distributing 
systems  as  are  necessary  to  furnish  such  service,  on 
Jan.  1,  1922,  or  Jan.  1,  1927,  at  the  option  of  the  city. 
Provision  was  made  for  the  determination  of  just  com- 
pensation for  the  properties,  the  companies  agreeing  to 
accept  as  final  and  conclusive  the  findings  of  the  Railroad 
Commission,  provided  the  city   of  Los  Angeles  would 
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agree  to  do  likewise.  Actual  costs  of  additions  to  the 
properties  from  Jan.  1,  1917,  to  be  added  to  the  price 
fixed  by  the  California  Railroad  Commission. 

2.  The  city  of  Los  Angeles  to  agree  to  sell  to  the  two 
companies  for  the  period  covered  by  the  option  all  of 
the  hydroelectric  power  generated  at  the  city's  aqueduct 
plants  on  the  Owens  River. 

3.  The  price  to  be  paid  by  the  companies  to  the  city 
of  Los  Angeles  to  be  $20  per  peak-horsepower  per  an- 
num, or  such  price  as  may  be  determined  by  the  Rail- 
road Commission. 

4.  The  city  to  proceed  with  the  immediate  develop- 
ment of  its  first  power  installation,  and  complete  its 
second  power  installation  within  three  years. 

5.  The  maximum  rate  for  electricity  to  be  5  cents  per 
kilowatt-hour  from  Jan.  1,  1917,  with  a  corresponding 
reduction  in  rates  other  than  maximum. 

6.  The  lighting  companies  to  maintain  all  lines  in 
first-class  condition  and  to  continue  the  development  of 
business  as  heretofore. 

The  offer  of  the  power  companies  for  the  purchase  of 
power  it  is  estimated  would  mean  an  income  of 
$1,200,000  per  annum  when  the  first  two  of  the  city's 
plants  are  in  operation. 

Referendum  Petition  Also  Presented 

A  referendum  petition  signed  by  11,000  citizens  and 
taxpayers  of  Los  Angeles,  advocating  the  sale  of  munic- 
ipal power  to  the  power  corporations  and  opposing  the 
duplication  by  the  city  of  the  private  power  companies' 
distribution  systems,  was  presented  at  a  meeting  of  the 
City  Council  on  April  14,  and  was  referred  to  the  public 
utility  and  public  service  committees.  The  delegation 
was  headed  by  Col.  W.  H.  Holabird  and  Robert  A. 
Rowan,  chairman  and  secretary  respectively  of  the  busi- 
ness men's  committee.  The  text  of  the  petition  is  as 
follows : 

"The  undersigned,  taxpayers  to  the  city  of  Los  An- 
geles, urge  upon  the  City  Council,  through  the  business 
men's  committee,  immediate  action  to  stop  all  plans 
and  all  building  of  an  electrical  distribution  system  by 
the  city,  and  recommends  making  some  arrangement 
with  the  existing  power  and  electrical  companies  for  the 
distribution  of  all  electricity  to  be  generated  by  the  city, 
either  by  selling  the  energy  at  wholesale  to  the  compa- 
nies who  have  invested  millions  of  dollars  in  distribut- 
ing systems,  or  by  such  other  arrangement  as  may  seem 
wise  to  your  honorable  body,  with  all  the  necessary 
safeguards  as  to  prices  of  electricity  for  wholesale  and 
retail." 

Statement  of  City  Engineer 

Chief  Electrical  Engineer  Scattergood  of  the  city's 
power  bureau,  spoke  before  the  Los  Angeles  City  Club 
on  April  15  in  reply  to  the  presentation  of  the  petition. 
After  giving  a  review  of  the  financial  status  of  the 
municipal  hydroelectric  system  he  pointed  out  that  if  a 
municipal  electrical  generating  and  distributing  system 
is  established,  with  60  per  cent  of  the  business  attached, 
the  taxpayers  will  be  wholly  relieved  from  taxation  for 
power  bonds,  the  rates  for  street  lighting  will  be  mate- 
rially reduced,  with  a  resulting  saving  to  the  taxpayers, 
and  the  average  rates  for  all  classes  of  electrical  service 
to  the  city  and  its  inhabitants  could  be  reduced  on  an 
average  of  25  per  cent,  with  much  greater  reduction  in 
rates  for  industrial  power  for  encouragement  of  in- 
dustries, for  the  benefit  of  all.  In  other  words,  the  net 
results  of  the  establishment  of  a  municipal  system  as 
described  would  be  entire  relief  to  taxpayers  from  taxa- 
tion for  power  bonds  and  a  saving  of  at  least  $1,000,000 
annually  to  the  electrical  consumers  in  this  city,  who 
now  pay  more  than  $4,000,000  annually  to  the  power 
companies  for  such  service. 


Changes  in  the  N.E.L.A.  Convention 
Program 

But  few  changes  have  occurred  up  to  date  in  the  pro- 
gram of  the  thirty-ninth  annual  convention  of  the  Na- 
tional Electric  Light  Association,  to  be  held  in  Chicago, 
111.,  on  May  22-29.  In  addition  to  those  changes  an- 
nounced in  the  Electrical  World  of  last  week  the 
principal  change  occurs  in  the  meetings  of  the  electrical- 
vehicle  section. 

The  program  as  first  announced  in  the  Electrical 
World  of  April  22  showed  that  the  meetings  of  this 
section  would  be  held  on  Wednesday  morning,  Wednes- 
day afternoon  and  Thursday  morning.  According  to 
the  latest  arrangements,  the  first  session  will  be  held 
on  Wednesday  afternoon  and  the  remaining  two  sessions 
on  Thursday  morning  and  afternoon  respectively. 

There  are  also  a  few  other  minor  changes  in  the  pro- 
gram, consisting  principally  of  changes  in  the  order  of 
presentation   of  certain   papers. 


Water -Power  Bills  Temporarily  Sidetracked 

Water-power  legislation  is  temporarily  side-tracked 
in  both  branches  of  Congress,  and  no  definite  provision 
has  yet  been  made  for  including  these  bills  in  the  legis- 
lative program.  The  House  has  passed  a  bill  providing 
for  the  development  of  water  power  on  the  public 
domain,  but  that  bill  is  yet  to  pass  the  Senate.  On  the 
other  hand,  the  Senate  has  passed  a  bill  providing  for 
power  development  on  navigable  streams,  but  this  meas- 
ure has  never  been  called  up  in  the  House. 

President  Wilson,  in  conference  with  Senate  and 
House  leaders,  has  several  times  indicated  a  desire  that 
Congress  pass  water-power  bills  without  going  into  de- 
tails as  to  the  exact  form  of  legislation  which  he  him- 
self desires.  Secretary  Lane  also  has  expressed  the 
hope  that  water-power  legislation  will  not  be  allowed  to 
go  over  to  another  session,  and  a  similar  sentiment  was 
voiced  by  Secretary  Garrison  before  he  retired  from  the 
Cabinet. 

The  understanding  between  the  administration  and 
the  leaders  in  Congress  is  that  there  will  be  water- 
power  legislation  before  adjournment.  But  up  to  the 
present  time,  neither  House  of  Congress  has  included 
the  pending  water-power  bills  in  its  program  of  legis- 
lation— that  is  to  say,  neither  House  has  fixed  a  time 
when  the  bills  now  on  the  respective  calendars  shall  be 
considered. 

The  Committee  on  Rules,  which  largely  determines 
the  order  of  business  in  the  House  of  Representatives, 
has  made  no  provision  for  taking  up  the  Adamson  bill, 
and  has  no  immediate  intention  of  giving  that  measure 
precedence  over  the  shipping  bill,  appropriation  bills, 
army  and  navy  legislation,  or  conference  reports.  These 
measures  of  higher  privilege  will  occupy  the  full  time  of 
the  House  for  several  weeks  to  come,  but  it  is  the  hope 
and  the  expectation  of  Representative  Adamson,  in 
charge  of  the  House  substitute  for  the  Shields  bill,  to 
get  as  much  time  as  may  be  necessary  for  the  water- 
power  bill,  just  before  or  immediately  after  the  national 
conventions  in  June. 

If  the  Myers  bill  passes  the  Senate  it  will  then  be  re- 
ferred to  a  conference  committee,  in  order  that  the  dif- 
ferences between  that  measure  and  the  Ferris  bill,  for 
which  it  was  substituted,  may  be  compromised.  When 
the  conference  committee  reaches  an  agreement,  the  con- 
ference report  must  be  adopted  by  Senate  and  House 
before  the  bill  can  be  submitted  to  the  President  for 
signature.  And  a  conference  will  also  be  necessary  on 
the  Shields-Adamson  bill,  if  the  House  passes  the  bill 
now  on  its  calendar. 
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rhere  is  no  proepecl  thai  either  water  power  bill  will 

ome  a  law  in  the  Immediate  future,    it  will  be  lati 

in  July,  or  .some  time  In  August,  before  one  or  both  ot 

these  measures  can   be  sent    to  the  White   EiOUBC   tor  the 

approval. 


Convention  of  Iowa  Electrical  Contractors 

The  sixth   semi  annual   eonvention   of   the    Iowa    Elec 

trical  Contractors'  Associations  was  held  in  Dubuque 
<'ii  .May  10  simultaneously  with  the  joint  session  of  the 

Iowa  Gas,  Street  Railway  and  Electrical  Associations, 
and  its  members  were  united  to  attend  the  joint  ses- 
sions of  these  associations.  'This  courtesy  was  taken 
advantage  of  and  the  joint  sessions  made  a  part  of  the 
<  ontractora*   program. 

.Methods  of  meeting  "curbstone"  competition  and 
costs  of  operating  were  discussed  by  the  members.  In 
his  paper  on  the  former,  Lanis  L.  Corry  of  Davenport 
defined  a  "curbstoner"  in  the  final  analysis  as  any  con- 
tractor who  does  not  get  legitimate  profit,  and  gave  as 
the  reason  for  his  existence,  lack  of  knowledge  of  busi- 
ness and  contracting  principles.  Mr.  Corry  analyzed 
several  possible  ways  of  meeting  the  "curbstoner,"  and 
concluded  that  the  only  way  to  eliminate  him  was  by 
educating  him  in  legitimate  contracting  methods.  He 
suggested  exchanging  men  with  other  contractors  as  a 
desirable  means  of  keeping  down  the  number  of  lost 
hours  and,  consequently,  the  overhead. 

In  a  paper  on  cost  of  doing  business,  J.  E.  Sweeney  of 
Waterloo  emphasized  the  importance  of  maintaining 
salary  and  loss  accounts  if  an  exact  knowledge  of  the 
business  profit,  overhead  charges,  etc.,  is  to  be  had. 
The  report  of  the  national  director  of  the  association, 
George  0.  May,  of  Sioux  City,  was  read  by  E.  Kunkle 
of  the  Tri-City  Electric  Company  of  Davenport. 


N.E.L.A.  Power  Sales  and  Industrial  Heating 
Bureau  to  Consolidate 

A  meeting  of  the  power  sales  bureau  of  the  commer- 
cial section  of  the  National  Electric  Light  Association 
was  held  at  the  office  of  the  association,  New  York  City, 
on  Tuesday  last. 

The  principal  question  of  discussion  was  the  con- 
solidation of  the  power  sales  bureau  and  the  newly- 
formed  industrial  heating  bureau.  The  industrial  heat- 
ing bureau  has  already  discussed  this  question,  and 
passed  a  motion  that  the  two  sections  affiliate  themselves 
under  the  name  of  the  industrial  sales  bureau.  The 
power  sales  bureau  at  its  meeting  unanimously  passed 
this  same  motion,  and  a  letter  to  the  chairman  of  the 
commercial  section  was  prepared  and  signed  by  the 
secretaries  of  the  power  sales  bureau  and  the  industrial 
heating  bureau. 

The  general  division  of  the  work  of  the  proposed  in- 
dustrial sales  bureau  is  as  follows:  Electrochemical 
division,  general  power  (including  railway  supply)  divi- 
sion, electric  heating  division,  isolated  plant  division. 

A  recommendation  was  made  to  the  commercial  sec- 
tion that  the  executive  committee  of  the  industrial  sales 
bureau  should  consist  of  the  chairman,  vice-chairman 
and  secretary,  together  with  the  officers  of  the  four 
divisions  mentioned,  and  members  at  large,  not  to  exceed 
four,  to  be  appointed  by  the  chairman.  The  various 
committees  reported  that  the  papers  for  the  coming 
convention  were  now  finished  and  ready  for  distribu- 
tion. The  banquet  committee  reported  that  all  arrange- 
ments had  been  made  for  the  dinner  to  be  held  at  the 
University  Club  of  Chicago  on  Tuesday  evening,  May 
23,  and  that  a  large  attendance  is  expected. 


Annual    Meeting    of    Society    for    Electrical 

Development  Adjourned 

Lacking  a  quorum,  the  annual  meeting  of  the  Society 
tor   Electrical   Development,   which  was  scheduled   for 

I  m  day,  was  adjourned  subject  to  the  call  of  the  presi- 
dent. It  is  probable  that  the  annual  meeting  will  be 
held  about  the  time  of  the  annual  convention  of  the 
National  Electric  Light  Association,  or  shortly  after. 
Meanwhile  copies  of  the  annual  reports  of  the  tr< 
lirer  and  of  the  genera]  manager  will  be  mailed  to  the 
members. 


Discussion  on  Safety  Code 

Experience  Brought  Out  at  Meetings  of  Bureau  of  Standards 
Engineering  Conference  at  Atlanta,  Ga. 
At  the  sessions  of  the  Bureau  of  Standards  engineer- 
ing conference  held  at  Atlanta,  Ga.,  on  May  2,  3  and  4, 
under  the  auspices  of  the  affiliated  technical  societies  of 
Atlanta,  considerable  experience  in  electrical  work  af- 
fected by  rulings  of  the  national  electrical  safety  code 
were  brought  out.  The  order  of  business  and  an  ab- 
stract of  the  important  papers  were  presented  in  last 
week's  issue  of  this  paper. 

Overhead  Construction 

In  connection  with  the  rules  dealing  with  strength 
of  overhead  construction,  P.  A.  Tillery  of  Raleigh,  N. 
C,  expressed  some  fear  that  the  special  crossing-pole 
requirements  called  for  too  great  strength  in  the  direc- 
tion of  the  line.  He  referred  to  one  crossing  of  a  large 
number  of  heavy  conductors  in  Raleigh  where  head  guy- 
ing to  comply  with  the  rules  would  require  four  16,000- 
lb.  guys.  It  was  brought  out,  however,  that  even 
heavier  guying  would  be  necessary  where  so  heavy  a 
line  is  deflected  at  an  angle,  and  that  the  hazard  at  a 
railroad  crossing  is  reinforced  by  the  importance  of 
such  a  heavy  line,  making  the  installation  of  heavy  guys 
a  well  warranted  expense  in  such  cases. 

L.  V.  Sutton  of  Raleigh,  N.  C,  and  Mr.  Cummins  of 
Birmingham,  Ala.,  commented  on  the  rather  large  sags 
called  for  by  the  rules.  In  this  connection,  however,  it 
was  made  clear  that  certain  listed  sags  could  be  reduced 
to  a  point  where  under  the  maximum  wind  and  ice  load- 
ing of  the  district,  the  stress  would  not  exceed  one-half 
the  breaking  strength  of  the  wire.  It  was  also  brought 
out  that  the  sags  given  for  longer  spans  and  large  con- 
ductors in  the  tables  of  the  code  are  correct  minimums 
for  covered  solid  wire,  and  that  additional  tables  are 
being  prepared  for  the  bare  wires  under  these  condi- 
tions. The  rules  are  so  worded  as  to  permit  some  reduc- 
tion of  sag  where  warranted  by  lack  of  insulating  cover- 
ing and  use  of  stranded  conductors.  Mr.  Sutton  sug- 
gested that  the  heavier  conductors  in  the  short  city 
spans  might  reasonably  be  permitted  to  be  made  of  soft 
copper  even  above  750  volts.  The  rules  now  permit 
soft  copper  only  under  that  voltage.  This  matter  was 
taken  under  consideration  by  the  bureau  engineers  who 
suggested  that  the  low  yield  point  of  soft  copper  re- 
quires so  considerable  a  sag  that  its  use  for  higher 
voltages  would  for  safety  need  to  be  very  carefully  lim- 
ited by  the  rules  to  very  short  spans  and  heavy  wires. 

The  discussion  on  the  rules  on  overhead  construction 
developed  the  fact  that,  as  stated  by  Mr.  Tillery,  prob- 
ably 95  per  cent  of  the  code  could  be  accepted,  in  the 
light  of  rather  general  experience,  as  reasonable  and 
practicable.  Only  a  few  matters  appeared  to  be  still  in 
serious  question. 

Electrolysis  Mitigation 

In  regard  to  electrolysis  and  its  mitigation,  Elam 
Miller  of  the  American  Telephone  &  Telegraph  Com- 
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pany  stated  that  the  Bell  companies  have  relied  on  cable 
drainage  for  protection  in  the  past.  This  is  frequently 
the  only  relief  measure  adopted  in  certain  cities.  This 
method  has  not  only  proved  less  satisfactory  as  a  pro- 
tective measure,  but  has  involved  a  larger  total  expendi- 
ture than  rightly  should  be  made  by  the  owner  of  an 
endangered  structure.  Pipes,  however,  which  are  less 
continuous,  and  more  intimately  in  contact  with  the 
earth,  cannot  be  drained  so  effectively  and  attempts  to 
employ  the  palliative  used  with  some  success  by  the 
cable  owners  usually  prove  ineffective  or  even  disas- 
trous through  increase  of  joint  electrolysis.  Mr.  Miller 
called  attention  to  the  practical  absence  of  serious  elec- 
trolytic damage  in  Europe,  where  the  cable  owners  have 
had  little  or  no  call  to  apply  drainage  because  of  the 
general  use  of  insulated  negative  feeders. 

G.  T.  Yundt  of  the  Southern  Bell  Telephone  &  Tele- 
graph Company,  placed  the  total  investment  in  the 
Southern  States  in  underground  structures  at  about 
$100,000,000.  He  showed  that  even  where  the  trouble 
is  slow  and  comes  to  light  only  at  intervals  it  may 
amount  to  $1,000,000  or  more  a  year. 

Prof.  A.  F.  Ganz  of  Stevens  Institute  of  Tech- 
nology, Hoboken,  N.  J.,  described  pipe  coverings  of  com- 
pound poured  into  a  surrounding  box,  which  had  in 
some  cases  of  important  pipe  lines  proved  their  worth 
as  secondary  means  of  protection,  although  ordinarily 
these  covers  were  too  expensive  to  be  contemplated. 
The  speaker  placed  little  value  on  so-called  electrolysis 
surveys  which  are  made  by  engineers  recommending 
pipe  drainage  in  which  voltage  readings  are  taken  be- 
tween the  rails  and  the  piping  in  question,  in  order  to 
plot  maps  showing  respectively  where  pipes  are  positive 
to  rails.  Professor  Ganz  also  showed  lantern  slides 
illustrating  peculiar  cases  of  electrolysis  and  a  chart 
showing  the  relative  amount  of  leakage  current  from 
the  rails  of  a  given  trolley  system,  accordingly  as  the 
negative  bus  is  grounded  to  an  earth  plate,  connected 
direct  to  one  end  of  the  rail  or  connected  through 
several  insulated  feeders  to  various  taps  in  the  rail, 
demonstrating  that  the  total  earth  currents  which  must 
be  reckoned  with  as  causing  electrolysis  of  buried 
structures  are  reducible  to  a  very  small  percentage  of 
those  originally  existing  provided  use  is  made  of  in- 
sulated feeders. 

Protective  Grounding  of  Distribution  Circuits 

In  regard  to  protective  grounding  of  distribution  cir- 
cuits, Mr.  Sutton  urged  that  where  artificial  grounds 
are  used  their  number  should  be  increased'  enough  to 
bring  the  resistance  very  low.  He  referred  to  the  value 
of  brine  and  good  surface  contact  in  this  connection.  If 
artificial  grounds  are  permitted  to  have  as  high  a  re- 
sistance as  the  rules  allow,  horses  and  even  persons, 
under  extreme  circumstances,  are  endangered  by  the 
potentials  liable  to  exist  from  the  ground  wires  or  pipes 
to  the  surrounding  earth  surface.  Because  of  this 
danger  he  suggested  that  insulating  guards  be  used 
generally  for  such  ground  connections,  and  that  metal 
guards  be  used  only  with  very  low  resistance  con- 
nections, such  as  those  to  water  pipes. 

Mr.  Tillery  brought  up  the  subject  of  ground  con- 
nections to  transformer  cases  on  poles.  This  practice 
seems  to  have  proved  generally  undesirable  on  wood 
poles.  Professor  Ganz  emphasized  the  necessity,  with 
extended  common  ground  wire  systems,  of  avoiding  con- 
nections to  different  piping  systems  or  both  piping  and 
track  returns.  He  urged  that  water  companies  permit 
connections  in  accordance  with  the  code  rules,  and 
stated  that,  in  some  cases  coming  under  his  notice,  a 
water  system  management  had  opposed  ground  connec- 
tions solely  on  the  basis  that  the  lighting  company 
would,  by  such  connections,  avoid  the  necessity  for  in- 


stalling extended  buried  returns  for  low  resistance  bond 
to  earth. 

Mr.  McDowell  of  Savannah,  Ga.,  asked  whether  gas 
pipes  should  be  strapped  to  water  pipes  and  was  in- 
formed that  this  appears  undesirable  and  is  prohibited 
by  the  rules.  He  referred  to  several  cases  of  fatalities 
resulting  from  ungrounded  equipment  frames,  especially 
of  switch  inclosures,  and  urged  their  grounding  in  con- 
formity with  the  rules. 

W.  G.  Claytor  of  Roanoke,  Va.,  and  others  discussed 
the  advantage  of  permitting  as  small  as  No.  10  wire  for 
ground  connections  to  circuits  in  multiple  with  an  initial 
No.  6  wire  connection. 

The  conference  was  concluded  with  a  resolution  intro- 
duced by  Mr.  Tillery,  commending  the  bureau  and  its 
work  in  connection  with  the  safety  code,  indorsing  the 
code  for  introduction  and  tentative  trial  as  amended 
and  revised  in  the  light  of  the  suggestions  offered  at  the 
Atlanta  meeting  and  the  further  conferences  before  its 
publication.    This  resolution  was  passed. 


Block  Rate  Superseding  Step  Rate 

As  fast  as  practicable,  the  Illinois  Public  Utilities 
Commission  is  endeavoring  to  rule  the  so-called  "step" 
rate,  which  is  inherently  discriminatory  in  character, 
out  of  existence,  and  is  substituting  therefor  an  undis- 


so         rs         too         as 

Kilowatt-hours  per  Month 
EQUIVALENT    STEP   AND   BLOCK    FORMS   OF   ELECTRIC   RATES 

criminatory  block  rate.    A  typical  step  rate  would  be  as 
follows : 

Per 
Kilowatt-hour 

1.  For  consumptions  between  1  kw.-hr.  and  20  kw.-hr. 

per  month    15  cents 

2.  For    consumptions    between     20     kw.-hr.     and     50 

kw.-hr.  per  month 12  cents 

3.  For    consumptions    between    50    kw.-hr.    and      100 

kw.-hr.  per  month 9  cents 

4.  For  consumptions  over  100  kw.-hr.  per  month 8  cents 

The  unfair  discrimination  is  apparent  only  by  making 
computations  of  a  couple  of  particular  bills.  Assuming 
that  a  consumer  uses  19  kw.-hr.  in  a  certain  month,  his 
bill  amounts  to  $2.85.  Should  the  consumer  have  used 
21  kw.-hr.,  his  bill  for  the  month  would  have  been  $2.52. 
In  other  words,  a  consumption  of  2  kw.-hr.  more  per 
month  results  in  a  bill  which  is  33  cents  less.  This  un- 
fair discrimination  between  consumers  exists  at  every 
step  in  the  rate  schedule. 

To  eliminate  the  step  feature,  it  has  been  necessary  to 
establish  an  equivalent  block  rate  of  a  form  somewhat 
as  follows: 

Per 

Kilowatt-hour 

1.  For  the  first  15  kw.-hr.  used  per  month 15  cents 

2.  For  the  next  35  kw.-hr.  used  per  month 10  cents 

3.  For  all  electricity  used  over  50  kw.-hr.  per  month.        4  cents 

These  two  rate  schedules  will  produce  approximately 
the  same  annual  revenues  to  a  utility.  The  manner  in 
which  step  rate  and  the  block  rate  affect  the  monthly 
bills  is  shown  graphically  in  the  accompanying  illus- 
tration. 
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Performance  of  30,000-Kw.  Steam  Turbo-Generators 

Water   Rate   for   Varying   Loads,   Thermal   and    Rankine  Cycle  Efficiencies  and  Summarized 

Results  of  Tests  on  Units  in  Seventy  Fourth  Street  Generating   Station   of  the 

Interborough   Rapid    Transit    Company,   New  York  City 


THE  results  of  preliminary  and  acceptance  tests 
Showing  B  water  rate  of  M..">  to  11.1  lb.  per  kilo- 
watt-hour    for     the    30,000  lew.    cross-compound 

steam  turbine  units  of  the  Interborough  Rapid  'Transit 
Company  of  New  York,  when  the  machines  were  run 
ning  under  load  conditions  and  carrying  the  maximum 

rated  load  were  officially  confirmed  by  the  records  of 

tests    presented    in    a    paper    by    H.    G.    Stott    and    \V.   S. 

Finley,  Jr.,  a1  the  Ma\  s  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers.  According  to  the  sum- 
marization of  tost  data  on  this  installation  shown  in 
Fig.  3  and  Table  1.  the  water  rate  at  the  most  efficient 
load,  namely  26,740  kw.,  is  given  as  11.25  lb.  per 
kilowatt-hour  with  a  thermal  efficiency  for  the  unit  of 
24.81  per  cent.  This  remarkable  performance  record 
is  ample  proof  of  the  high  place  which  the  steam  turbine 
now  holds  as  a  prime  mover  of  large  rating  operated 
under  rather  wide  ranges  of  load,  varying  between  30 
per  cent  and  GO  per  cent  of  the  average. 

The  three  30,000-kw.  units  now  operated  at  the 
Seventy-second  Street  station  of  the  Interborough  Rapid 
Transit  Company  were  ordered  in  1913.  The  first  unit 
was  started  on  Dec.  29,  1914,  the  second  on  Feb.  24, 
1915.  and  the  third  on  July  30,  1915.  The  engineering 
details  in  connection  with  the  remodeling  of  the  Seventy- 
fourth  Street  Station  and  the  installation  of  these  ma- 
chines were  fully  outlined  in  the  April  17,  1915,  issue 
of  the  Electrical  World.  In  brief,  each  unit  consists 
of  two  elements,  a  high-pressure  and  a  low-pressure. 
The  former  is  practically  a  typical  single  cylinder  reac- 
tion turbine  containing  thirty-eight  rows  of  blades,  and 


the    low-pressure    element     is    of    the    double-flow    type. 

The   accompanying   illustrations  of    Fig.   2   show  the 

construction  of  rotors  and  casings.  The  high-pressure 
rotor  is  of  relatively  small  diameter  and  operates  at  the 
maximum  speed  possible  for  25-cycle  service,  namely, 
1 ")()()  r.p.m.  The  low-pressure  rotor  was  designed  for 
the  next  lower  synchronous  speed  of  750  r.p.m.,  utilizing 
a   four-pole  generator. 

The  surface  condensers  installed  consist  of  two  shells 
containing  25,000  sq.  ft.  of  condensing  surface  each. 
These  shells  are  connected  directly  to  the  turbine  out- 
lets without  an  intermediate  expansion  joint.  Duplicate 
turbine-driven  tri-rotor  circulating  pumps  rated  at  37,- 
500  gal.  per  minute  are  used.  The  hot-well  pumps  are 
installed  in  duplicate,  and  a  single  rotary  dry  vacuum 
pump  is  provided  for  each  unit  sufficiently  large  to 
handle  the  dry  air  from  two  units  being  cross-connected 
for  the  purpose. 

Results  of  Tests 

The  results  of  twenty-five  tests  are  tabulated  in 
Table  I  and  shown  by  the  curves  of  Fig.  3.  In  con- 
ducting these  tests  certain  standard  conditions  under 
which  guarantees  had  been  made  were  maintained.  The 
data  as  given  have  been  corrected  to  such  standards 
which  the  authors  of  the  paper  state  represent  average 
of  operating  pratice.  Attention  is  called  to  the  follow- 
ing particular  features  of  the  curves  and  data: 

1.  With  due  allowance  for  scale  of  ordinates  the  per- 
formance curves  may  be  considered  unusually  flat, 
naturally  conducive  to  high  plant  efficiency. 


FIG.    1 — ONE   OF    THREE    30,000-KW.    CROSS-COMPOUND    STEAM    TURBINES   IN   INTERBOROUGH    STATION 
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2.  The  dip  in  the  curve  between  22,000  kw.  and  26,000 
kw.  is  a  peculiarity  which  was  received  at  first  skep- 
tically, but  which  was  later  remarkably  checked  by 
repetition  of  tests  throughout  the  range,  including  a  spe- 
cial series  under  steady  load  made  three  months  subse- 
quent to  the  original  series  and  given  herein  as  Nos. 
22-26  in  the  tables  showing  test  summaries.  Various 
theories  have  been  advanced  in  connection  with  this  dip 
and  a  series  of  special  tests  was  made  to  investigate 
the  relative  action  of  the  receiver  between  the  two  cylin- 
ders as  a  separator,  and  the  velocities  of  the  steam 
passing  through  it,  with  the  idea  that  this  might  have 
some  direct  bearing  upon  this  dip.  Unfortunately,  win- 
ter load  demands  terminated  further  research  work  in 
this  direction  without  any  definite  results  having  been 
obtained. 

3.  The  turning  up  of  the  efficiency  curve  between  30,- 
000  and  32,000  kw.  is  another  peculiarity,  accounted  for 
by  the  turbine  designer  as  follows : 

"Concerning  the  supposed  inconsistency  in  these  tests, 
that  is,  the  turning  up  of  the  efficiency  curve  between 
30,000  and  32,000  kw.,  consideration  and  figuring  indi- 
cate that  this  is  actually  not  an  inconsistency,  but  a 
new  experience.  This  turbine  was  designed  for  higher 
hydraulic  efficiency  than  probably  any  machine  hereto- 
fore built,  thus  approaching  the  crest  of  the  efficiency 
curve.  The  overload  capacity  of  the  machine  is  small, 
or  in  other  words,  the  amount  the  turbine  is  by-passed 
when  the  secondary  valve  opens  is  small,  and  the 
velocity  ratio,  therefore,  is  very  little  lower  when  full 
steam  pressure  is  applied  to  the  secondary  inlet  than 
when  such  pressure  is  applied  to  the  primary  inlet. 
Further,  the  hydraulic  efficiency  is  nearly  the  same,  so 
that  the  Rankine  cycle  at  32,000  kw.  should  not  be  more 
than  1  per  cent  lower  than  at  the  point  of  best  effi- 
ciency, namely,  26,000  kw.  The  efficiency  at  the  inter- 
mediate overload,  say,  30,000  kw.,  is  somewhat  worse 
than  this,  for  while  the  blading  and  hydraulic  efficien- 
cies  remain  as  high  there   is   a   loss  due  to  a  certain 
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FIG.   3 — WATER  RATE  AND  EFFICIENCY  CURVES  FOR  ONE   30,000- 
KW.     UNIT 

portion  of  the  steam  expanding  through  the  secondary 
valve  to  a  lower  pressure  without  doing  work." 

A  number  of  tests  were  made  upon  the  condensers, 
auxiliaries,  separate  and  individual,  guarantees  having 
been  made  upon  the  condenser  proper,  circulating 
pumps,  dry  vacuum  pumps  and  hot-well  pumps.  The 
results  of  the  tests  upon  the  condenser  are  given  in 
Table  II.  The  guarantees  were  based  upon  operation 
under  maximum  load,  namely,  about  32,000  kw.,  and  the 
test  was  made  with  the  turbine  carrying  as  near  that 
load  as  was  possible.  The  duration  of  this  test  was 
three  hours,  and  the  preliminary  operation  under  test 
conditions  was  half  an  hour.  No  corrections  were  made 
in  this  test,  as  operating  conditions  approximated  the 
guaranteed  conditions  very  closely  with  the  exception 
that  air  leakage  was  high.  The  tests  were  made  very 
shortly  after  the  installation  of  the  machine  and  little 
opportunity   had   been   given   under  operating   require- 


FIG.   2— HIGH   AND   LOW   PRESSURE   ROTORS   AND   CASINGS   FOR   30,000-KW.    INTERBOROUGH   TURBINES 
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operlj    i"  eliminate  thii   Laakaga,   \\ hit  h 
in  done     a  permanenl  gasometer  bi    1 1   entfy 
installed  in  connection  with  each  unit,  in  order  to 
t  e  air  leakage  al  regular  interval 
in  summarizing  the  results  of  these  tests,  the  authors 
stated  that  the  performance  in  the  ease  of  both  turbine 
and  condenser  showed  higher  efficiencies  than  was  guar 

anteed    under  Contract,   and   the   installation    has   proved 

io  be  thoroughly  satisfactory  in  every  particular,  ba\ 
ing  fully  realised  considerations  governing  the  selection. 

Discussion  on  Turbine  and  Plant  Operation 
Before  the  reading  of  the  paper,  which   is  briefly 

abstracted  in  what  is  presented  here,  II.  G.  Stott,  su- 
perintendent of  motive  power  of  the  [nterborough  Rapid 
Transit  Company,  reviewed  the  evolution  Of  steam 
station  design  Since  the  const rurt ion  of  the  Seventy- 
fourth  Street  station  in  1900.  The  station  then  housed 
eight  Reynolds  Allis-Chalmers  steam  engines  of  a  double 

combination  horizontal-vertical  cross-compound  design. 

Bach  unit  was  rated  at  6000  k\v.,  with  a  maximum 
rating  of  7600  kw.  In  a  space  no  greater  than  taken  by 
one  of  these  units  a  30,000  turbine  unit  now  stands, 
operated  from  the  same  boilers  now  equipped  with 
underfeed  stokers,  and  superheaters  to  give  200  deg.  of 
superheat  when  the  boilers  are  delivering  three  times 
their  rated  output.  The  boiler  pressure  is  205  lb.  per 
square  inch  gage.  The  steam  engines  operated  orig- 
inally on  175  lb.  gage  and  no  superheat.  Mr.  Stott 
called  attention  to  the  comparison  in  investments  rep- 
resented by  the  two  types  of  installations,  the  cost  of 
engines,  generators  and  condensers  being  $40  per  kilo- 
watt, while  the  cost  of  the  new  turbines  and  condensers 
is  $9  per  kilowatt.  The  steam  engine  water  rate  was 
17  lb.  per  kilowatt-hour  as  compared  with  about  11.4 
for  the  turbines  operating  under  similar  load  conditions. 
Francis  Hodgkinson,  the  designer  of  the  Interborough 
turbines,  discussed  the  features  of  the  water  rate  curve, 
showing  by  means  of  lantern  slides,  construction  fea- 
tures of  the  separator  between  the  high  and  low-pres- 
sure elements  and  pointing  out  the  effect  of  changes 
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in  separator  elements  on  the  pressure  drop  and  quality 
of  steam.  Better  results  with  rippled  baffles  were  se- 
cured at  low  rates  of  steam  flow  and  worse  at  higher 
rates.  He  explained  further  the  effect  of  the  secondary 
valve  aetion  shown  by  the  dip  and  rise  of  the  water  rate 
curve  between  26,000  and  30,000  kw.,  also  mentioned 
under  heading  No.  3  of  results  of  the  tests. 

J.  P.  Sparrow,  chief  engineer  of  the  New  York  Edison 
Company,  referred  to  the  increase  in  boiler  ratings  at 
the  waterside  stations  in  New  York  City,  pointing  out 
that  in  the  "old  buckwheat  coal  days"  the  fuel  consump- 
tion was  about  3.5  lb.  per  kilowatt-hour,  while  at  the 
present  time  with  remodeled  boilers  installations  and 
operation  using  soft  coal  1.8  lb.  per  kilowatt-hour  is  the 
average  figure. 

R.  J.  S.  Pigott,  who  was  associated  with  Mr.  Stott  in 
the  operation  and  reconstruction  of  the  Seventy-fourth 
Street  station,  referred  to  the  operation  of  separators 
with  and  without  baffles  in  the  Fifty-ninth  Street  sta- 
tion. He  also  mentioned  the  substitution  of  rubber  in- 
stead of  metal  joints  to  overcome  expansion  difficulties. 

In  closing  the  discussion  Mr.  Stott  stated  in  answer 
to  questions  that  the  average  thermal  efficiency  of  the 
Seventy-fourth  Street  equipment  is  17  per  cent  and 
that  the  coal  consumption  is  1.5  per  kilowatt-hour  as 
against  a  monthly  average,  including  auxiliaries  for  the 
steam  engine  installation,  of  2.5  lb.  per  kilowatt-hour. 


TABLE  I— SUMMARY  OF  TEST-'  RESULTS  FOR  30,000  KW.  CR033  COMPOUND  STEAM  TURBINE  UNITS 
.    OF  INTERBOROUGH  RAPID  TRANSIT  COMPANY,  NEW  YORK  CITY 
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Load 

1 

224.3 

493.2 

101.6 

148 

10.6 

10.2 

28.411 

1.589 

16,342 

192,350 

11.770 

72.540 

.  23.72 

65.5 

37.2 

o 

223.3 

486.8 

95.8 

144 

11.8 

10.0 

28.52 

1.48 

16,447 

194,431 

11.822 

72.222 

23.62 

63.8 

37.7 

3 

224.1 

485  7 

94.2 

166 

11.0 

28.539 

1.461 

18,158 

212,029 

11.677 

73.118 

23.91 

56.2 

31.3 

4 

223.3 

489.6 

98.4 

159 

ii.'s 

11.5 

28.471 

1.529 

18,273 

212,330 

11.620 

73.476 

24.02 

69.5 

58.6 

5 

222.6 

496.5 

105.7 

163 

11.8 

10.8 

28.588 

1.412 

18,317 

213,976 

11.682 

73.086 

23.90 

56.8 

34.7 

6 

220.4 

510.9 

121.0 

175 

12.7 

12.0 

28.586 

1.414 

20,472 

234,930 

11.476 

74.400 

24.33 

34.2 

18.6 

7 

219.8 

519.3 

129.5 

182 

12.8 

12.5 

28.683 

1.317 

21,925 

250,407 

11.421 

74.757 

24.46 

51.1 

17.1 

8 

221.8 

518.8 

128.0 

185 

13.5 

12.8 

28.791 

1.209 

22,150 

253,388 

11.439 

74.630 

24.41 

49.2 

19.0 

9 

221.1 

501.5 

111.2 

187 

13.0 

28.744 

1 .  256 

22,432 

256,716 

11.444 

74.606 

24.41 

37.9 

20.4 

10 

221.3 

513.9 

123.5 

194 

i4.2 

•  14.1 

28.902 

1.098 

24,137 

274,971 

11.392 

74.947 

24.52 

37.7 

15.3 

11 

220.3 

512.9 

123.0 

196 

13.7 

13.6 

28.882 

1.118 

24,200 

275,593 

11.388 

74.973 

24.52 

29.3 

13.1 

12 

220.3 

496.8 

106.8 

197 

14.6 

14.1 

28.896 

1.104 

25,170 

285,184 

11.330 

75.357 

24.63 

30.6 

13.0 

13 

217.9 

524 . 3 

135.2 
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14.5 

14.7 

28.761 

1.239 

26,153 

295,373 

11.294 

75.597 

24.72 

33.3  . 

11.8 

11 

224 . 0 

500.0 

108.5 

215 

15.0 

28.862 

1.138 

26 , 740 

301,035 

11.258 

75.840 

24.81 

15 

221.6 

510.0 

119.5 

210 

16.' 5 

15. 9_ 

28.862 

1.138 

28,378 

323,353 

11.395 

74.928 

24.51 

ii.2 

13.0 

16 

220.0 

155.5 

125.  G 

211 

16.6 

16.2 

28.812 

1.188 

28,517 

325,072 

11.399 

74.901 

24.49 

22.8 

7.7 

17 

220.3 

513.0 

123.0 

210 

16.5 

16.8 

28.78 

1.22 

30,232 

344,787 

11.405 

74.862 

24.48 

25.1 

10.1 

18 

217.2 

518.0 

129.1 

206 

17.3 

17.2 

28.801 

1.199 

30,397 

348,018 

11.449 

74 . 574 

24.39 

27.0 

9.1 

19 

217.1 

515.4 

126.6 

212 

18.5 

18.5 

28.623 

1.377 

31,986 

364,280 

11.389 

74.968 

24.52 

18.1 

7.7 

20 

218.2 

519.5 

130.4 

209 

17.6 

18.2 

28.75 

1.25 

32,348 

366,572 

11.332 

75.343 

24.64 

14.2 

7.7 

21 

216.3 

513.3 

124.9 

209 

18.1 

18.9 

28.765 

1.235 

32,490 

370,335 

11.398 

74.908 

24.52 

22 

222.8 

518.0 

127.0 

182 

13.9 

13.0 

28.55 

1.45 

21,610 

246,661 

11.414 

74.733 

24.42 

23 

224.0 

508.0 

116.5 

186 

14.2 

13.3 

28.53 

1.47 

21,800 

250,134 

11.474 

74.412 

24.35. 

24 

222.9 

512.0 

121.0 

194 

14.8 

13.9 

28.92 

1.08 

23,890 

272,335 

11.400 

74 . 824 

24 .  48 

25 

223.1 

515.4 

124.3 

213 

16.2 

15.1 

28.85 

1.15 

26,505 

298,810 

11.274 

75.660 

24.79 

*As  corrected  to  215  lb.  persq.  in.  or  15.1  Kg.  per  sq.  cm.  Abs.  Press.;  120  Deg.  Fahr.  (66.6  Deg.  Cent.),  super  heat;  29  in.  Hg.  (736.6  mm.) 
2Duration  of  each  test  was  three  hours. 
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Installation  of  Lighting  Units  in  Power  Stations 

Selection   and   Mounting   of  Lighting   Fixtures   and   Arrangements   to   Provide   Satisfactory 
Illumination  for  Machine  Floors,  Switchboards,  High  Tension, 
Storage  Battery  and  Boiler  Rooms 
By  M.  M.  Samuels 


IN  the  Dec.  18  issue  of  the  Electrical  World  an 
editorial  comment  appeared  under  the  heading 
"The  Cobbler's  Barefoot  Children,"  in  which  some 
deficiencies  in  power-station  lighting  and  the  injudi- 
cious placing  of  units  were  pointed  out  and  attention 
called  to  faults  in  the  lighting  of  some  of  our  very  best 
power  plants.  While  it  must  be  admitted  that  the  light- 
ing of  many  power  stations  is  insufficient,  it  must  also 
be  recorded  that  in  a  great  many  of  the  stations  con- 
structed during  the  past  two  or  three  years  considerable 
attention  has  been  paid  to  lighting. 

Old  installations  cannot  be  measured  by  a  present- 
day  scale  since  the  demand  for  light  has  increased 
within  the  last  few  years  in  an  unprecedented  way,  es- 
pecially since  the  gas-filled  lighting  unit  has  been  placed 
on  the  market.  In  what  follows  here  a  brief  review  of 
the  reasons  for  some  of  the  shortcomings  in  power- 
house illumination,  wherever  such  shortcomings  appear, 
is  presented,  together  with  details  of  types  of  installa- 
tions that  have  been  found  suitable  for  lighting  differ- 
ent parts  of  a  station  and  its  apparatus. 

The  lack  of  suitable  fixtures  for  power-station  light- 
ing has  been  a  serious  handicap  in  working  out  station 
illuminating  problems.  A  lighting  fixture  in  a  power 
plant  is  usually  considered  a  necessary  evil,  since  it  is  a 
type  of  equipment  which  is  only  used  at  night  and  is  a 
nuisance  in  the  daytime.  Probably  because  the  de- 
mand for  power-house  fixtures  is  so  small,  as  compared 
with  the  demand  for  residence,  store  and  street  fix- 
tures, the  manufacturers  have  not  developed  designs 
which  are  directly  adaptable  for  power-house  use.  The 
existing  fixtures  are  largely  for  street  use  and  not  di- 
rectly suitable  for  connecting  to  conduit  systems,  or 


they  are  house  fixtures,  both  too  fancy  and  too  flimsy 
for  power-house  lighting.  As  will  be  seen  later,  this 
difficulty  can  easily  be  overcome  by  proper  adaptation. 

Power  houses  are  generally  high  and  wide,  which 
makes  the  mounting  of  overhead  as  well  as  of  bracket 
fixtures  difficult.  Cranes,  steam  pipes  and  other  ob- 
structions add  to  this  difficulty.  Engineers  in  charge  of 
the  design  and  those  in  charge  of  the  construction  of  a 
power  house  are  continually  confronted  by  difficult  prob- 
lems which  seem  more  important  than  the  illumination, 
and  the  lighting  is  generally  left  until  the  construction 
is  well  advanced  when  everybody  is  kept  busy  preparing 
to  start  generators  to  supply  power  on  a  promised  date. 
Therefore,  not  much  attention  is  paid  to  lighting  under 
such  circumstances,  and  the  "cobbler's  children"  are 
not  only  a  very  good  comparison,  but  also  a  real  excuse. 
Switchboard  operators,  for  some  mysterious  reason 
known  only  to  them,  do  not  like  much  light.  In  some 
cases  known  to  the  writer  it  was  necessary  to  give  the 
operator  strict  instructions  to  keep  lamps  on  under  the 
penalty  of  being  discharged. 

The  tendency  in  working  out  station  lighting  systems 
is  largely  the  same  as  in  any  other  illumination  prob- 
lem, namely,  to  approach  daylight;  to  use  general  in- 
stead of  individual  illumination  wherever  possible,  and 
to  place  fixtures  as  far  as  possible  out  of  the  direct  line 
of  vision. 

With  modern  high-wattage,  gas-filled  lamps,  over- 
head general  illumination  is  possible  in  most  cases. 
Most  power  houses  have  a  crane,  and  fixtures  can  be 
placed  high  between  or  below  the  roof  trusses,  so  that 
they  can  be  reached  from  the  crane.  With  the  proper 
selection   of   reflectors,   a   nearly   uniform   distribution 


FIG  1— STATION  OF  PARR  SHOALS  (S.  C.)  POWER  COMPANY;  SHOWING  USE  OF  BRACKET  FIXTURES  WITH  THREE  100-WATT 
TUNGSTEN  LAMPS  IN  18-IN.  METAL  REFLECTORS  24  FT.  ABOVE  FLOOR  AND  30  FT.  APART;  2.55-FT.  CANDLES  ILLUMINATION 
SECURED 
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can  be  obtained  without  greal  difficulty.  The  recom 
mendation  of  the  N.  E.  L.  A.  of  2.6  fool  candles  in 
tensit\  for  power  houses  can  be  considered  as  ample. 
However,  it  must  not  be  forgotten  thai  reflectors  and 
lamps  will  be  covered  with  dust  and  thai  the  attendant 
will  m>t  always  have  or  take  time  to  keep  them  clean. 
From  15  per  cenl  to  26  per  cenl  should,  therefore,  be 
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PIG.     2— OUTDOOB     FIXTURE     FOR     POWER     STATION     ENTRANCE 
DESIGNED   FOR    CONNECTION    TO    CONDUIT    SYSTEM 

This  fixture  is  made  up  of  1',-in.  standard  pipe  fittings.  At  A 
is  shown  :i  method  of  mounting  a  similar  fixture  indoors  made  up 
Of  94-in.  pipe.  A  standard  %-in.  flange  Will  fit  inside  a  standard 
4-in.   round   conduit   box  as  shown. 

allowed  to  account  for  this  probable  reduction  in  the 
efficiency  of  the  lighting  unit.  In  order  to  illustrate  the 
use  of  overhead  lighting,  a  typical  power-house  building 
is  shown  with  a  suitable  arrangement  of  lamps. 

In  Fig.  4  is  shown  a  layout  for  general  illumination 
using  a  lamp  and  reflector  whose  photometric  curve  is 
shown  in  Fig.  5.  Curves  of  light  distribution  in  foot- 
candles  at  various  places  on  a  horizontal  plane  of  illu- 
mination 3  ft.  6  in.  above  the  floor  line  are  also 
shown.  It  will  be  seen  that  the  variation  in  intensity 
is  relatively  small  and  that  the  average  is  about  2.5 
foot -candles,  which  may  be  considered  good  illumination 
for  a  power  station.  The  only  difficulty  in  such  an  in- 
stallation is  due  to  the  fact  that  the  fixtures  have  to  be 
suspended  from  the  purlins  instead  of  from  the  trusses 
or  the  cross-braces  between  the  trusses.  If  a  0.75-in. 
or  1-in.  pipe  is  used  for  the  installations,  however,  this 
can  hardly  be  considered  a  difficulty. 

Curves  such  as  are  shown  in  Fig.  4  can  easily  be  de- 
rived from  photometric  curves  such  as  shown  in  Fig. 
5  by  the  aid  of  the  tables  given  in  Bulletin  No.  20  of  the 
engineering  department  of  National  Lamp  Works  of  the 
General  Electric  Company. 


A    met  hod    of    suspending    heavy    overhead    fixtures    is 
hown   in   Fig.  '.I.     Since  fixture  wire  should  not   lie  n  id 

for  lamps  rated  at  200  watts  and  ahove,  slow-burning 

wire  is  recommended  run  inside  the  fixture  stems.  A 
switch  should  he  provided  for  each  large  fixture  at  a 
suitable  place,  so  that  lighting  units  may  be  turned 
oil'  when  a  particular  pari   of  the  station   is  not  in  use. 
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FIG.    3 — LARGE    FIXTURE    FOR    OUTDOOR    MOUNTING    OVER    POWER 
STATION    ENTRANCE 

This  fixture  is  made  up  of  standard  1%-in.  pipe  fittings  and 
can  be  made  to  extend  a  considerable  distance  from  the  wall. 
A  shows  mounting  of  same  fixture  indoors.  A  1% -in.  standard 
pipe  flange  can  be  turned  down  to  fit  inside  a  4-in.  round  box. 

The  conduit  runs  and  wiring  for  an  installation  such 
as  illustrated  here  are  very  simple  and  the  cost  of  in- 
stallation as  well  as  of  operation  is  relatively  low. 

In  some  cases  it  will  be  impossible  to  do  away  with 
bracket  fixtures  altogether.  When  large  bracket  fix- 
tures are  required,  they  should  be  so  arranged  that  they 
can  be  turned  out  of  the  way  to  permit  a  crane  to  pass. 
Such  a  fixture  is  shown  in  Fig.  8,  in  which  all  wiring 
is  inclosed.  Smaller  bracket  fixtures  can  be  made  up  of 
standard  pipe  fittings,  as  shown  in  Figs.  2  and  3. 
These  fixtures  can  be  easily  made  up  on  the  job,  and  are 
substantial,  make  a  strong  and  pleasing  appearance  and 
are  more  suitable  for  power-house  use  than  are  flimsy 
goosenecks  or  similar  fixtures. 

The  same  method  can  be  adapted  for  fixtures  to  be 
placed  out  of  doors,  over  doorways  and  connected  to  the 
indoor  conduit  system,  as  shown  in  Figs.  2  and  3. 

Both  the  front  and  back  of  a  switchboard  should  be 
well  illuminated.  In  most  cases  the  general  illumina- 
tion will  take  care  of  this  and  no  special  lighting  will  be 
required.  Whenever  special  switchboard  lighting  must 
be  installed,  a  trough  reflector  held  at  a  proper  distance 
from  the  switchboard  should  be  used  with  either  Johns- 
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FIG.  4 — TYPICAL  POWER  STATION  LIGHTING  LAYOUT  WITH  LAMPS   MOUNTED  OVERHEAD  AND  PROVIDING  UNIFORM   DISTRIBUTION   OF 
LIGHT  ON  A  PLANE  3.6  FT.  ABOVE  FLOOR  LINE.     THE  CENTER  FIXTURE  IS  MOUNTED  ON  CROSS  BRACING  BETWEEN 
TRUSSES  AND  SIDE  FIXTURES  SUSPENDED  FROM  ROOF  PURLINS 
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Manville  "Linolite"  lighting  units  and  reflectors  or 
standard  10-watt  tungsten  units  with  suitable  re- 
flectors. An  easy  method  of  supporting  the  shade  with- 
out giving  it  a  clumsy  appearance  is  shown  in  Fig.  7. 
The  switchboard  pipe  supports  are  extended  up  and  the 
shade  is  bracket  supported  therefrom.  A  small  hole  in 
one  of  the  pipes  will  let  the  wires  pass  into  the  shade. 

In  general  the  problem  of 
switchboard  illumination  is 
about  the  same  as  that  of 
lighting  paintings  in  art  gal- 
leries, with  the  only  differ- 
ence that  a  painting  requires 
the  same  amount  of  light 
over  its  whole  height,  while 
a  switchboard  requires  more 
light  at  its  upper  part  where 
the  instruments  are  mounted. 
The  rear  of  the  switch- 
hoard  will  be  best  illumi- 
nated by  small  brackets  on 
the  back  wall,  or  by  small 
overhead  fixtures  suspended 
from  the  tie  rods.  Frosted 
lamps  will  be  found  more 
satisfactory  in  the  back  of 
the  switchboard  as  it  is  installed  in  the  average  power 
station  than  are  clear  lamps. 

Whenever  an  emergency  source,  such  as  a  control  bat- 
tery, is  available,  a  small  lever  switch  equipped  with  a 
low-voltage  relay,  which  will  turn  on  an  emergency  cir- 
cuit automatically  in  case  the  main  source  of  light 
should  fail,  should  be  installed  on  the  switchboard.  Such 
an  emergency  circuit  can  be  extended  over  the  entire 
power  house.    In  most  power  houses  the  whole  lighting 


fig.  5 

Curve  of  light  distribution 
for  a  200-watt  gas-filled 
lamp  in  a  metal  reflector  8.2f> 
in.  in  diameter,  on  which 
curves   in  Fig.   4  are  based. 


FIG.    6 — OCOEE   NO.    1    STATION    OF   EASTERN    TENNESSEE    POWER 
COMPANY 
This    illustration    shows   the   use    of    bracket    fixtures    with    two 
glass  reflectors  instead  of  one  large  metal  shade. 
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FIG.  7 


Method  of  mounting  trough 
reflectors  for  switchboards 
on    panel    pipe    supports. 


system  can  be  thrown  on  the  exciter  bus,  and  in  this 
case  it  will  only  be  necessary  to  install  emergency  lamps 
near  the  switchboard,  so  that  the  operator  can  see 
to  shift  the  double-throw  switch  over  to  the  exciter  bus. 

Overhead  fixtures  are  recommended  for  storage-bat- 
tery rooms.    They  should  be  substantial  in  construction 
and  vaporproof.     Such  a  fixture  is  shown  in  Fig.   9, 
made  up  with  V.  V.  fittings 
No.  52,188  or  No.  52,198  or 
Benjamin  fittings  No.  630  or 
No.    1568,    the   latter   being 
preferable    for    a    200-watt 
lamp.      Any   other   substan- 
tial vaporproof  fixture  will, 
however,    be   satisfactory. 

General  and  uniform  il- 
lumination will,  as  a  rule,  be 
impossible  in  high-tension 
rooms.  However,  disconnect- 
ing switches,  oil  switches 
and  other  apparatus  should 
be  thoroughly  illuminated.  It  will  often  be  necessary  to 
omit  shades  and  reflectors  altogether,  and  in  such  cases 
frosted  lamps  should  be  used.  Wire  guards  are  to  be 
strongly  recommended  for  all  lamps.  Fixtures  should 
be  so  placed  in  high-tension  rooms  that  the  man  ex- 
changing lamps  cannot  come  in  contact  with  any  ener- 
gized parts.  For  dark  high-tension  rooms  a  switch 
should  be  provided  outside  the  high-tension  room  so 
that  the  light  can  be  turned  on  before  entering  the 
room.  When  lightning  arresters  are  mounted  on  the 
roof,  fixtures  can  easily  be  attached  to  the  pipe  frame- 
work of  the  arrester.  A  switch  should  be  placed  in- 
doors near  the  ladder  or  stairs  leading  to  the  roof.  A 
pilot  lamp  can  be  provided  near  this  switch  to  tell  the 
operator  when  the  lights  on  the  roof  are  on. 

The  general  principle  of  turbine  and  engine-room 
lighting  can  also  be  applied  to  boiler  rooms.  Overhead 
lighting,  however,  will  very  seldom  be  advisable  since 
the  spaces  to  be  lighted  are  generally  not  very  wide 
compared  with  their  height.  Bracket  fixtures  such  as 
shown  in  Figs.  2A  and  3A  will  give  good  service.   Slow- 
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FIG.  8  —  LARGE  BRACKET  FIXTURE  FOR  WALL  MOUNTING 
ARRANGED  TO  PERMIT  TURNING  OUT  OF  WAY  OF  CRANE — ALL 
WIRING  IS   INCLOSED 

burning   wire   instead   of   rubber-covered   wire   should 
be  used  in  all  hot  places. 

Wherever  possible  steam  gages  should  have  illumi- 
nated dials,  with  the  lamp  inside  the  case.  Where  non- 
illuminated  dials  are  used,  a  45-deg.  shade  above  the 
gage  should  be  installed  for  each  gage.  No  rules  can 
be  given  for  the  horizontal  and  vertical  distance  of  the 
lamp  from  the  gage.    This  depends  on  the  height  of  the 
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ovei  the  door  Mid  also  on  other  sources  of  lighl  In 
the  neighborhood. 

For  vertical  tubular  gages,  such  as  water  or  vacuum 
instruments,  the  lamp  should  neither  be  placed  above 

nor  in  front  of  the  rave,  nor  behind  it.     A  tuhular  lamp, 

preferably   frosted,  with  ■   proper  longitudinal   shade 

placed    at    one   side   of    the   gage    will    usually    givfl    best 
results. 
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FIG.    !•      FIXTURE   ADAPTED    FOR    BATTER1    ROOM    USE    AND    A 

Ml BTHOD  OF   SUSPENDING    HEAVY   REFLECTORS 
No  hlckeya  ax*  used  and  ■  standard  pipe  flange  is  mounted  m- 

Blde   of   round    b<>\   as   shown. 

All  Bwitch  cabinets  should  be  made  of  heavy  iron  and 
have  double-pole  lever  switches  for  all  circuits.  Switch 
handles  should  be  of  the  spade  type  with  a  button  on  the 
front.  It  should  be  remembered  that  these  switches 
will  be  used  by  men  accustomed  to  handling  heavy  ma- 


chinery. For  this  same  reason  sua])  switches  should 
not  he  used  in  power  houses.  rush-button  switches 
mounted  in  heavy  iron  boxes  should  be  adopted  instead. 
Separate  circuits  should  he  run  lor  attachment  re- 
ceptacles, so  that  it  should  not  he  necessary  to  turn  on 
all    the    lights    when    a    portahle    unit    is    to    he    used.      At 

leai  t  one  receptacle  should  he  provided  at  each  machine 
and  at  every  place  where  close  inspection  may  at  any 
time  become  necessary.  Ordinary  house  receptacles  are 
not  to  be  recommended  for  power  houses  or  any  indus- 
trial purpose. 

'There  are  several  good,  strong  receptacles  on  the 
market  which  will  serve  the  purpose,  such  as  Russell 
&  Stoll  No.  455,  which  is  provided  with  a  trapdoor 
and  is  waterproof.  Several  portable  units  should  be 
available  at  every  power  plant  and  should  be  of  strong 
construction  and  have  waterproof  sockets,  such  as  It  & 
S  No.  476.  The  only  cord  to  be  recommended  for  such 
a  portable  unit  is  deck  cable.  All  other  types  of  flexible 
cable  will  usually  be  found  unsatisfactory. 

The  fixtures  illustrated  have  been  used  in  several 
installations  designed  by  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York  City.  The 
installations  in  Figs.  1  and  6  were  designed  before 
the  introduction  of  the  gas-filled  lamp  which  in  part 
accounts  for  the  use  of  three  100-watt  lamps  in  each  of 
fixtures  of  Fig.  1. 


Lubrication  of  Station  and  Industrial 

Machinery— II 

Essential  Characteristics  of  Commercial  Lubricants  for  the  Satisfactory  Operation  of  Steam 
Turbines  and  Engines,  Oil  Engines,  Ball  and  Roller  Bearings,  Rope  and  Chain  Drives 

By  Dr.  Arthur  Curtis  Scott 

Consulting  Engineer,  Dallas,  Tex. 


IN  the  first  section  of  this  article,  which  was  pub- 
lished in  the  April  8  issue  of  the  Electrical  World, 
practical  considerations  in  securing  satisfactory 
lubrication,  analyzed  according  to  the  requirements  of 
different  types  of  bearing  surfaces  were  discussed.  In 
what  follows  here  the  essential  characteristics  of  com- 
mercial lubricants  for  use  with  different  types  of  ma- 
chines are  taken  up. 

Lubricants  may  be  classified  as  liquid,  semi-solid  and 
solid.  Liquid  lubricants  include  water,  under  certain 
conditions,  and  oils.  In  accordance  with  their  origin, 
oils  may  be  vegetable,  animal  and  mineral.  Vegetable 
and  animal  oils,  also  termed  fixed  oils  and  fats,  decom- 
pose at  comparatively  low  temperatures,  and  differ  from 
mineral  oils  in  containing  about  10  per  cent  of  oxygen 
as  an  essential  constituent.  The  distinction  between 
fixed  oils  and  fats  is  one  of  temperature  only,  fixed  oils 
becoming  fats  at  low  temperatures  and  fats  becoming 
oils  at  150  deg.  Fahr. 

Mineral  oils  are  produced  from  petroleum,  or  crude 
oil,  which  is  obtained  in  various  parts  of  the  world, 
either  issuing  naturally  from  the  ground  or  by  boring. 
Crude  oil  has  the  general  chemical  formula,  CnH2„^, 
commonly  designated  as  the  paraffine  series  of  hydro- 
carbons, and  beginning  with  CHt,  or  methane  (gas), 
continues  as  CM^  ethane  (gas),  C3HS,  propane  (gas), 
CJIl0,  butane  (liquid  at  1  deg.  C,  and  normal  baro- 
metric pressure),  through  a  series  of  liquids  to  CmHw 
which  is  a  solid  wax  at  ordinary  temperatures — either 
paraffine  or  asphalt,  which  is  the  polymerized  paraffine 
base.      As   liquid   fractionations   produced   by   heat   or 


chemicals,  or  both,  from  the  lighter  to  the  heavier  prod- 
ucts we  have  cymogene,  rhigolene,  gasoline,  benzine  (not 
C.Hr),  naphtha,  kerosene,  intermediate  or  gas  oil,  light 
lubricating  oils,  and  heavy  lubricating  oils.  Under  the 
higher  temperatures,  as  for  steam  engine  cylinders,  an 
asphalt  base  oil  tends  to  carbonize,  while  the  paraffine 
base  oil  tends  to  "crack"  into  a  lower  order  of  paraffines, 
C„H2n,  and  will  continue  to  act  as  a  lubricant,  when  the 
carbon  resulting  from  the  decomposition  of  the  asphalt 
base  oil  would  not. 

Blended  Oils 

Blended  oils  are  combinations  of  mineral  and  fixed 
oils  in  a  variety  of  proportions.  In  the  early  days  of 
the  use  of  mineral  oils,  they  were  looked  upon  as  cheap 
and  objectionable  adulterants  of  lubricating  oils.  At 
the  present  time  the  tendency  appears  to  be  the  reverse, 
and  to  regard  the  fixed  oils  as  undesirable  adulterants. 
As  a  matter  of  fact,  however,  for  many  bearing  sur- 
faces, a  blended  oil  is  economically  and  practically  bet- 
ter than  either  a  pure  mineral  oil  or  a  pure  fixed  oil, 
because  mineral  oil  is  deficient  in  the  greasy  property 
common  to  most  of  the  high-grade  fixed  oils,  and  is  most 
efficient  only  with  bath,  ring  or  forced-feed  lubrication, 
or  at  the  higher  temperatures  which  would  decompose  a 
fixed  oil. 

Fixed  oils  and  fats  are  most  satisfactory  for  high 
pressures,  and  pure  mineral  oils  for  pressures  below  70 
lb.  per  square  inch,  with  copious  lubrication  and  bearing 
surface  materials  which  do  not  readily  seize  each  other. 
In  general  it  is  desirable  to  make  the  proportion  of 
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mineral  oil  to  fixed  oil  large  in  any  blend,  and  thereby 
reduce  the  drying  and  gumming  property  as  much  as 
possible.  It  may  also  be  remarked  that  spontaneous 
combustion  of  saturated  cotton  waste  is  less  likely  to 
occur  with  a  blend  which  is  low  in  fixed  oil  content. 

Semi-Solid  Lubricants  and  Greases 

Semi-solid  lubricants,  or  greases,  are  compounds  of 
mineral  oils,  or  fixed  oils  and  fats,  containing  sufficient 
soap  to  make  them  plastic  at  ordinary  and  low  tempera- 
tures. In  considering  the  greasy  property  of  lubricants 
herein  referred  to  with  respect  to  oils,  it  may  be  noted 
that  vaseline  represents  a  pure  mineral  oil  grease  and 
tallow  a  pure  fixed-oil  grease,  but  the  latter  is  far  more 
greasy  than  the  former. 

In  some  cases  solid  lubricants  are  advantageously 
added  to  greases  to  meet  special  requirements  of  low- 
speed  and  high-bearing  pressure.  Economy  results 
from  the  use  of  greases,  with  ordinary  bearing  surfaces 
in  general,  only  when  the  speed  is  relatively  low.  At 
moderate  and  high  speeds  the  loss  of  power  due  to  their 
use  is  quite  prohibitive,  although  often  underestimated. 

Solid  lubricants,  such  as  graphite,  soapstone  and 
mica,  and  combinations  of  them,  are  used  for  heavy 
loads,  low  speeds,  and  restricted  bearing  surface  area. 
Some  bearing  surfaces  are  provided  with  holes  for  re- 
ceiving solid  graphitic  lubricants,  which  when  properly 
placed  lubricate  the  surfaces  for  a  relatively  long  time 
without  further  attention. 

Lubricant  Characteristics. — Lubricants  to  be  economical  and 
efficient  must  themselves  possess  definite  and  reliable  character- 
istics to  meet  the  specific  requirements  of  bearing  surfaces  prop- 
erly designed  with  respect  to  materials,  speed,  load,  area,  pressure, 
temperature,  and  provided  with  proper  distribution  of  the  lubricant. 

The  following  properties  should  be  given  consideration. 


1.  Stability. 

2.  Viscosity. 

3.  Volatility. 

4.  Density. 

5.  Flash  point. 


6.  Fire  point. 

7.  Setting  point. 

8.  Acidity. 

9.  Color. 

10.  Character  of  base,   and  car- 
bon content. 


Stability. — This  term  should  comprehend  primarily  the  general 
character  of  the  oil,  as  to  whether  it  is :  A.  A  pure  mineral  oil. 
B.  A  mixture  of  mineral  oils.  C.  A  blend  of  mineral  and  fixed 
oils.     D.  A  pure  fixed  oil. 

Viscosity.—- The  viscosity  of  an  oil  at  100  deg.  Fahr.,  the  value 
commonly  given,  means  little  when  considered  for  use  in  connec- 
tion with  high  temperature  bearing  surfaces.  With  any  standard 
"brand"  of  lubricating  oil,  should  be  furnished  a  curve  showing 
the  viscosity  of  the  oil,  for  a  range  of  temperatures  within  which 
it  is  presumed  to  be  a  satisfactory  lubricant. 

Volatility. — Evaporation  without  decomposition  distinguishes  the 
mineral,  or  hydrocarbon  oils,  from  the  fixed  oils,  but  the  tempera- 
ture at  which  evaporation  of  a  mineral  oil  occurs  depends  upon 
the  nature  of  the  hydrocarbons  in  it.  For  a  mixed  oil,  of  stability 
B,  an  increase  in  temperature  may  not  only  drive  off  the  more 
volatile  constituents,  but  act  to  change  the  general  lubricating 
characteristics  of  the  oil.  Common  machine  oils  evaporate 
scarcely  at  all  at  ordinary  temperatures,  but  at  the  working  tem- 
peratures of  steam  engine  cylinders,  and  particularly  of  internal 
combustion  engine  cylinders,  the  evaporation  of  a  lubricating  oil 
may  be  so  great  as  to  deprive  the  oil  of  its  lubricating  qualities 
almost  entirely. 

Moreover,  the  density,  flash  point  and  viscosity  of  an  oil  do 
not  afford  reliable  indices  to  its  volatility.  The  writer  has  tested, 
for  example,  two  standard  grades  of  cylinder  lubricating  oil  for 
volatility,  by  placing  carefully  weighed  quantities  of  each  in  an 
oven  which  was  subjected  to  a  practically  constant  temperature 
of  340  deg.  Fahr.  for  1  hr.  The  viscosity  and  flash  point  values 
of  each  sample,  as  stated  by  the  manufacturers,  were  practically 
identical.  The  density,  as  determined  by  a  Westphal  balance,  for 
sample  No.  1,  was  0.9350,  and  for  sample  No.  2  it  was  0.9300.  The 
loss  by  evaporation  for  No.  1,  was  4.0  per  cent,  and  for  No  .2  it 
was  only  2.6  per  cent,  which  shows  that  in  this  instance  the  oil 
having  the  higher  density  lost  over  one  and  one-half  times  as 
much  as  the  lighter  oil.  Sample  No.  1  became  very  dark  in  color 
and  was  almost  opaque  after  heating,  while  sample  No.  2  darkened 
in  color  much  less  proportionately,  and  was  still  translucent. 

An  oil  which  evaporates  to  a  serious  extent  at  working  tempera- 
ture is  obviously  an  inefficient  and  expensive  lubricant,  since 
the  evaporation  of  a  part  may  leave  behind  a  viscid  or  dry  residue 
upon  the  bearing  surface.  It  is  believed  by  the  writer  that  this 
property  is  of  such  importance  with  reference  to  high  temperature 
lubrication  that  it  merits  more  than  the  ordinary  amount  of 
attention  given  to  it  by  lubricant  dealers.  In  order  that  this 
characteristic  of  any  given  "brand"  of  oil  may  be  correctly  inter- 
preted, a  test  curve  of  volatility  should  be  available  to  show  the 
loss  by  evaporation  at  various  temperatures  over  a  range  of  from 
32  deg.  Fahr.  to  500  deg.  Fahr. 

Density. — The  density  of  animal  and  vegetable  oils  at  60  deg. 
Fahr    varies  over  a  range  of  about  0.879  for  sperm  oil,  to  about 

0  968  for  castor  oil;  for  mineral  oils,  from  about  0.860  to  0.940; 
for   rosin    oils,    0.960    to   1.00  ;    and    for   heavy   coal-tar   oils,    over 

1  00  The  density  is  of  only  secondary  importance,  in  so  far  as 
lubricating  qualities  are  concerned,  but  may  serve  somewhat  as 
an    index   to   the   general   character   and    stability   of   the    oil.      It 


would  appeal-  desirable,  however  that  the  density  should  be  stated 
definitely  in  figures  as  the  specific  gravity  at  a  given  temperature, 
rather  than  as  "about  (so  many)  degrees  Beaume,"  as  is  com- 
monly done.  The  pyknometer  is  a  decidedly  more  accurate  instru- 
ment for  determinations  in  general  than  the  hydrometer. 

Flash  Point — Fire  Point. — All  mineral  oils  give  off  vapor  when 
sufficiently  heated,  and  the  temperature  at  which  the  application 
of  a  flame  will  cause  a  miniature  flash,  in  an  open  vessel,  is 
termed  the  "flash  point."  The  temperature  at  which  the  vapor 
is  sufficient  to  maintain  a  continuous  flame  is  termed  the  "fire 
point"  or  burning  point.  Fixed  oils  act  differently — no  oil  vapor 
is  given  off  on  heating,  until  they  begin  to  decompose,  and  the 
flash  point  of  the  destructive  distillation  products  is  high  (about 
400   deg.   Fahr.). 

The  flash  point  of  a  cylinder  oil  has  been  considered  by  some 
to  be  an  important  index  to  its  lubricative  qualities,  with  the 
notion  in  mind  that  it  indicates  the  volatility  of  this  oil  The 
notion,  however,  is  an  erroneous  one,  as  there  is  no  necessary 
relation  between  the  flash  point  and  volatility  of  such  oils,  and 
the  writer  considers  that  values  given  for  flash  point  and  fire  point 
of  a  cylinder  lubricating  oil  are  of  but  little  consequence,  and  are 
likely  to  be  more  or  less  misleading  to  the  user  unless  they  be 
supplemented  with  a  definite  value  for  volatility  at  the  working 
temperature  of  the  cylinder. 

Setting  Point. — The  setting  point  of  lubricating  oils  is  unlike  the 
congealing  temperatures  of  simple  liquids  like  water,  alcohol, 
glycerine,  etc.,  because  a  lubricating  oil  is  a  mixture  of  con- 
stituents having  independent  melting  points.  Hence  we  note  that 
sperm  oil  deposits  spermaceti ;  lard  oil  deposits  fat,  and  some 
mineral  oils  deposit  paraffine,  before  the  mixture  as  a  whole  con- 
geals. The  "setting  point,"  therefore,  may  be  regarded  either  as 
the  temperature  at  which  the  separation  of  solids  begins,  or  the 
temperature  at  which  the  oil  ceases  to  flow.  In  general,  the  latter 
temperature  is  considered  to  be  the  setting  point,  as  many  oils  do 
not  deposit  solids,  or  are  too  opaque  for  deposits  to  be  readily 
observed.  This  property  of  a  lubricating  oil  is  important  chiefly 
in  connection  with  refrigerating  machinery,  and  especially  low- 
temperature  bearing  surfaces. 

Acidity. — Free  acid  in  a  lubricant,  whether  it  be  a  mineral  acid, 
like  nitric  or  sulphuric ;  an  organic  acid,  naturally  existing  in 
crude  oil ;  a  rosin  acid,  or  a  fatty  acid,  is  objectionable  because 
of  its  possible  corrosive  action  on  bearing  surfaces.  Experience 
shows  that  unrefined  mineral  oils  which  contain  usually  a  small 
percentage  (0.1  per  cent  to  2  per  cent)  of  weak  organic  acids, 
commonly  calculated  as  oleic  acid,  and  oils  containing  a  small 
amount  of  free  fatty  acid,  also  calculated  as  oleic  acid,  are  not 
likely  to  be  injurious  to  common  bearing  surfaces.  Properly 
refined  pale  mineral  oils  are  almost  perfectly  neutral. 

Color. — This  characteristic  of  a  lubricating  oil  is  only  of  sec- 
ondary importance,  in  general,  as  it  gives  only  a  slight  indication 
as  to  lubricating  quality.  Some  oils,  as  lard  oil,  are  practically 
colorless,  while  most  oils  are  decidedly  tinted  red,  yellow,  green, 
brown,  etc.,  and  they  frequently  present  a  different  color  by 
reflected  than  by  transmitted  light.  Fixed  oils  and  refined  mineral 
oils  are  translucent,  while  unrefined  mineral  oils  are  usually 
opaque,  and  commonly  are  fluorescent. 

Character  of  Base. — Whether  a  mineral  oil  be  a  paraffine  base. 
or  an  asphalt  base  oil,  is  significant  only  for  certain  types  of 
cylinder  lubrication.  For  high  pressure  steam  cylinders  an  asphalt 
base  oil  is  unsatisfactory,  because  of  its  tendency  to  carbonize 
under  conditions  that  a  paraffine  base  oil  would  not.  For  the 
high  temperatures  of  internal  combustion  engine  cylinders  a 
lubricating  oil  of  low  carbon  content  is  obviously  essential. 

Steam  Turbine  Lubrication 

The  bearings  of  a  steam  turbine  are  lubricated  neces- 
sarily by  a  system  of  forced  feed.  The  temperature  of 
bearings  is  above  that  for  those  of  average  machinery, 
and  because  of  the  high  speed  the  operator  has  no  time 
to  doctor  a  "hot"  bearing  before  it  would  seize,  even 
though  he  detected  a  condition  of  insufficient  lubrica- 
tion. Here  the  characteristics  of  stability,  viscosity, 
volatility  and  acidity,  are  of  prime  importance.  To  be 
economically  serviceable,  the  oil  should  be  of  stability 
A,  or  a  pure  mineral  oil,  of  low  volatility  at  the  working 
temperature,  of  proper  viscosity  for  the  working  tem- 
perature of  low  carbon  content  and  of  zero  acidity. 

Steam  Engine  Cylinder  Lubrication 

It  is  practically  impossible  to  so  lubricate  steam  cyl- 
inders as  to  reduce  the  friction  and  wear  of  the, bearing 
surfaces  to  that  of  well-lubricated  journals.  The  pis- 
tons and  valves,  in  moving  with  a  reciprocating  motion, 
do  not  as  effectively  trap  the  oil  between  the  surfaces  as 
do  rotating  shafts,  and  it  is  also  impracticable  to  flood 
the  surfaces  with  oil.  Since  the  lubricant  is  commonly 
introduced  with  the  steam  it  must  act  in  a  subdivided 
state  in  the  presence  of  water,  and  an  elevated  tempera- 
ture in  accordance  with  the  steam  pressure. 

Fixed  oils  are  entirely  unsuitable,  because  they  de- 
compose and  set  free  fatty  acids  which  are  corrosive. 
Only  a  pure  or  mixed  mineral  oil  is  efficient  and  econom- 
ical, and  the  proper  viscosity  and  volatility  values,  which 
are  the  most  important  characteristics,  are  governed 
primarily  by  the  steam  pressure  and  secondarily  by  the 
speed  and  type  of  engine,  whether  condensing  or  non- 
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(  onden  inn-    The  "stock"  used  m  ;i  steam  cj  Under  lubri 
eating  oil  should  be  paraffine  base,  for  reaeoni  hereto 
fore  mentioned.    The  volatility  al  the  working  tempera 
ture  should  be  low,  since  the  higher  temperature  tend 
to  vaporise  the  <>ii,  and  the  vapor  Is  readily   rejected 
with  the  exhausl  steam,    in  the  rase  of  condensing  en 
vines  tins  waste  is  augmented  by  the  necessary  expense 
of  removing  the  oil   from  the  water  returned  to  the 
boiler.     Experience   has   shown   thai    a   perforated   <>i! 

inlet    pipe   extending    the   entire   diameter   of    the   steam 

pipe  is  most  satisfactory  for  economical  lubrication,    it 

has  also  been    found  servieeahle,   in   large   horizontal   en 

gines  having  cylinders  24  in.  in  diameter  and  over,  to 
introduce  a  pari  of  the  lubricating  oil  at  one  or  more 

points  on  the  lower  half  of  the  cylinder  by   means  of  a 

supplementary  forced-feed  lubricator: 

Internal  Combustion  Engine  Cylinder  Lubrication 

In  the  operation  of  the  gas  engine  and  various  types 
of  oil  engines  the  cylinder  temperatures  are  relatively 
high,  and  especially  so  in  the  Diesel  type  crude-oil  en- 
gine. The  lubricant  has  the  advantage  of  no  water  to 
contend  with,  as  in  the  steam  cylinder.  It  has  the  de- 
cided disadvantage,  however,  not  only  of  higher  tem- 
perature, but,  in  large  size  units,  of  high  piston  speed, 
as  compared  with  that  of  steam  engines  having  a  cor- 
responding cylinder  bore  and  about  the  same  power  at 
nominal  cut-off.  For  example,  a  Hamilton-Corliss  en- 
gine, 20  in.  and  40  in.  by  48  in.,  has  a  piston  speed  of 
720  ft.  per  minute;  a  Bates-Corliss,  18  in.  and  38  in.  by 
48  in.,  720  ft.  per  minute;  a  Hardy-Tynes,  21  in.  and 
42  in.  by  42  in.,  630  ft.  per  minute;  a  Harrisburg  four- 
valve,  17  in.  and  32  in.  by  20  in.,  520  ft.  per  minute. 
These  may  be  compared  with  a  Busch-Sulzer  crude-oil 
engine,  19  in.  by  24 ]  j  in.,  with  a  piston  speed  of  816  ft. 
per  minute;  a  Mclntosh-Seymour,  18v;s  in.  by  28%  in., 
750  ft.  per  minute;  a  Lyons-Atlas,  21  in.  by  30  in.,  900 
ft.  per  minute;  an  Allis-Chalmers,  18  in.  by  27  in.,  900 
ft.  per  minute,  and  a  Snow,  20  in.  by  33  in.  902  ft.  per 
minute. 

It  is  at  once  evident  that  to  meet  the  requirements 
of  economical  lubrication  of  crude  oil  engine  cylinders, 
especially  under  variable  load  conditions,  wherein  the 
crude  oil  engine  far  surpasses  the  over-all  economy  of 
the  smaller  sizes  of  steam-driven  units,  it  is  necessary 
to  carefully  correlate  the  design  of  the  lubricating  sys- 
tem with  respect  to  distribution  of  the  lubricant,  with 
the  vital  characteristics  of  such  lubricating  oil  as  can 
be  procured  for  the  service. 

In  the  first  place  the  service  requires,  necessarily, 
that  the  oil  shall  be  as  nearly  as  possible  non-volatile, 
and  that  it  shall  possess  a  high  viscosity,  at  the  work- 
ing temperature,  and  shall  be  of  low  carbon  content. 
Such  requirements  at  once  place  it  in  stability  A.  divi- 
sion, as  only  a  pure  mineral  oil  can  be  used  economic- 
ally. One  leading  oil  manufacturer  has  produced  a  pure 
mineral  oil,  with  a  viscosity  at  100  deg.  Fahr.,  of  750 
(Saybolt),  which  is  high.  No  data  are  at  hand  show- 
ing the  important  features  of  this  oil,  its  viscosity  at 
working  temperature  nor  its  volatility  at  working  tem- 
perature. Of  course,  the  flash  point,  density  and  other 
characteristics  are  available,  but  as  an  indication  of 
the  quality  of  this  oil  as  an  internal  combustion  engine 
cylinder  lubricant,  they  are  only  of  passing  significance. 

In  the  second  place,  a  lack  of  proper  distribution  of 
the  lubricant  upon  the  cylinder  surface  cannot  be  com- 
pensated for  by  any  oil,  however  high  it  may  stand  in 
the  scale  of  physical  and  chemical  characteristics. 

Low  Temperature  Lubrication 

In  the  operation  of  refrigerating  machinery,  where 
the  temperature  is  below  the  average  for  most  bearing 
surfaces,  a  lubricant  of  stability  A.  or  B.  is  most  econ- 


omical,   because   solids   are   not    deposited    before   the 
•  i  time    point"   is   reached,   ami   particularly   because 

neutral     mineral    oils    are    not     corrosive,    and    are    not 
affected    bj     ammonia    and    other    chemicals    used    in    low 

temperature  work,     oils  for  this  purpose  should  have 

a    proper   viscosity   at   the   working   temperature,    should 
be  acid    free,   and   have  a    "   ettlng   point"   below    10  defl 

Fahr.,  as  characteristics  of  chief  importance. 
Ball  and  Roller-Bearing  Li  brk  mion 

The  main  feature  which  differentiates  these  bearings 
from  sliding  surface  bearings  is  found  in  the  frictional 
coefficient.  The  friction  of  a  ball  bearing  is  practically 
independent  of  the  speed,  temperature  and  of  the  vis- 
cosity of  the  lubricant.  It  varies  directly  as  the  load 
and  the  static  coefficient  of  friction  is  but  slightly 
greater  than  the  kinetic  coefficient.  The  prime  re- 
quisites of  a  lubricant  for  such  bearings  is  freedom 
from  acid  and  effectiveness  in  the  prevention  of  oxida- 
tion, or  rust.  A  pure  mineral  oil  grease,  like  vaseline, 
is  most  serviceable  and  economical  for  moderate  loads 
and  temperatures.  For  heavy  loads  and  higher  tem- 
peratures the  bearing  should  be  constantly  submerged 
in  oil.  It  should  be  noted  that  in  case  of  pitting  or 
corrosion  of  one  or  more  of  the  balls  in  a  bearing  due 
to  the  acid  in  the  lubricant,  or  possible  oxidation  of 
the  surface  by  exposure  to  air  and  moisture,  will  neces- 
sitate the  replacement  of  the  entire  bearing  with  a  new 
one,  if  it  be  a  relatively  large  bearing. 

Lubrication  of  Rope  and  Chain  Drives 

Transmission  of  power  by  wire  rope,  cotton  and  hemp 
ropes,  and  by  chains  and  gears,  involves  the  use  of 
lubricants.  Linseed  oil  has  been  found  to  be  one  of  the 
best  preservatives  of  wire  driving  rope.  For  cotton 
and  hemp  ropes  a  satisfactory  lubricant  is  compounded 
of  saponified  tallow  and  graphite,  the  same  being  well 
worked  into  the  rope  in  operation. 

The  characteristics  of  a  lubricant  for  chain  drives 
are  governed  largely  by  the  temperature  and  the  speed. 
For  a  high  temperature  the  viscosity  should  be  rela- 
tively high,  and  for  high  speed  a  light  oil  which  will 
penetrate  the  joints  is  preferable.  The  lubricant  should 
be  applied  on  the  inner  side  of  the  chain,  and  thereby 
advantage  taken  of  the  centrifugal  force  due  to  speed 
to  cause  it  to  reach  the  wearing  surfaces.  A  chain 
drive  should  be  protected,  if  possible,  with  a  dustproof 
and  gritproof  case,  as  its  durability  is  thereby  greatly 
increased. 

The  lubrication  of  large  iron  gears,  both  for  reduc- 
ing friction  and  the  amount  of  noise  in  running,  is 
best  accomplished  by  a  graphitic  grease  which  is  so 
compounded  as  to  be  more  than  normally  adhesive  in 
character.  Of  course,  the  more  "sticky"  the  compound 
the  more  power  will  be  lost  in  friction,  but  a  slight 
increase  in  friction  is  ordinarily  more  than  compen- 
sated for  by  quiet  running. 

Lubricant  Specifications 

It  should  be  possible  to  purchase  lubricants  for  all 
purposes  under  specifications,  as  it  is  possible  to  pur- 
chase fuel.  That  it  is  difficult  to  do  so  at  the  present 
time,  however,  is  well  understood.  The  requirements 
which  appear  principally  to  be  needed  in  this  connection, 
are:  (1)  A  classification  of  lubricant  service;  (2)  A 
definite  statement  of  the  actual  characteristics  of 
"brands"  of  lubricants  on  the  market,  and  (3)  An 
exposition  of  economical  lubricating  oil  filtering  and  oil 
recovery  methods,  for  central  stations,  and  industrial 
manufacturing  establishments. 

This  article  will  be  followed  by  one  taking  Up  impor- 
tant considerations  in  handling,  filtering  and  recovering 
oil  in  an  early  issue. 
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Electrical  Precipitation  of  Smoke  and  Dust 


Experiments  in  the  Electrical  Precipitation  of  Various  Materials  in  Suspension^ 
and  Operating  Problems  in  the  Design  of  a  Suitable  Treater 

By  Halbert  P.  Hill 


Constructing 


ELECTRICAL  precipitation  has  proved  an  effective 
method  for  obviating  smoke  and  dust  and  for  the 
recovery  of  solids  suspended  in  gases.  While  the 
method  has  been  installed  with  considerable  success  for 
various  purposes,  the  proper  size  and  class  of  apparatus 
to  be  used  has  been  determined  more  or  less  by  experi- 
ment, and  there  still  exists  a  wide  difference  of  opinion 
on  the  best  arrangements  to  satisfy  the  requirements. 
The  ideal  method  of  electrical  precipitation  would  be  to 
utilize  a  high  voltage,  as  generated  from  a  static 
machine,  but  unfortunately  this  form  of  apparatus  is  not 
dependable  nor  has  it  been  possible  to  build  it  of  suffi- 
cient rating.  Experimenters  have  had  to  content  them- 
selves, therefore,  with  other  means  of  securing  high 
voltages  of  direct  current. 

The  writer  has  conducted  a  number  of  experiments 
under  many  varying  conditions  on  various  materials  to 
determine  the  most  practical  ways  of  making  electrical 
precipitation  effective.  The  first  apparatus  used  con- 
sisted of  a  7.5-kw.  motor-generator  set  operated  from 
220  volts  direct  current,  generating  alternating  current 
at  154  volts,  sixty  cycles,  single-phase.  This  unit  was 
connected  to  a  transformer  with  primaries  arranged 
with  six  taps  so  that  secondary  voltages  of  40,000, 
50,000,  60,000,  70,000,  80,000  and  100,000  were  avail- 
able. In  order  to  get  a  finer  adjustment  a  variable  re- 
sistance was  connected  between  the  taps  so  that  it  was 
possible  to  secure  voltages  in  1000-volt  steps  from  40,000 


volts  to  100,000  volts,  and  ratings  from  2.5  kw.  to  7.5 
kw.  The  secondary  of  this  transformer  was  connected 
to  a  rotary  rectifying  switch  which  rectified  the  current 
into  a  pulsating  unidirectional  current.  From  the 
switch  the  high-tension  wires  were  carried  to  the 
treater.  Since  the  experiments  were  being  conducted 
on  relatively  cold  gases,  at  a  temperature  seldom  ex- 
ceeding 200  deg.,  a  wood  box  8  ft.  long,  6  ft.  wide  and 
4  ft.  deep  was  used,  in  which  wooden  frames  covered 
with  copper  screens  of  No.  100  mesh  were  mounted. 
There  were  six  screens  and  all  were  connected  to  the 
ground.  An  insulated  frame  was  provided  at  each  end, 
and  between  each  screen  three  piano  wires  were  so 
spaced  that  they  were  10  in.  from  each  screen  and  10  in. 
apart.  All  these  wires  were  connected  together  and 
formed  the  positive  pole. 

This  treater  was  used  in  conjunction  with  an  atomiz- 
ing house,  where  fluids  containing  solids,  such  as  milk, 
salt  solution  and  various  chemicals,  were  atomized.  By 
applying  heat  and  spraying  the  solution  in  the  room  a 
large  percentage  of  the  solids  would  fall  to  the  floor 
as  a  powder,  but  from  15  to  20  per  cent  was  carried  off 
in  the  exit  gases.  Various  mechanical  means  for  the 
recovery  of  the  solids  carried  away  in  suspension  were 
tried,  but  the  electric  treater  was  found  the  most 
effective  and  dependable.  Serious  difficulties  were  en- 
countered at  first  with  the  treater,  as  long  sprays  of  the 
product  would  build  up  and  cause  the  treater  to  arc. 


FIG.    1 — A    FORM    OF    SMOKE    TREATER    SIMILAR    TO    APPARATUS 
USED  AT  TESTING  PLANT  BUREAU  OF   MINES,  PITTSBURGH,  PA. 


FIG.    2 — TREATER    AT    EAST    CHICAGO    PLANT    OF    GOLDSCHMIDT 
DETINNING  COMPANY  FOR  RECOVERING  TIN   IN  RETORT  GASES 
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Mechanical  means  for  Bhaking  the  screens  were  pro- 
vided which  proved  quite  effective.  Another  difficulty 
was  encountered  in  building  a  transformer  that  was 
dependable  for  the  service,  as  the  end  coils  would  grad- 
ually disintegrate  owing  to  corona.  It  was  only  after 
numerous  experiments  that  we  were  able  to  correct  this 
difficulty.  The  first  experiment  was  conducted  with  a 
disk  switch  having  four  contacts  90  deg.  apart  with  one 
strap  connecting  the  top  and  right-hand  stud  and  a 
second  strap  connecting  the  bottom  and  left-hand  stud. 
In  front  of  these  two  studs  a  second  disk  was  mounted 
with  four  contact  shoes  each  about  10  deg.  long,  and 
to  the  top  and  bottom  studs  were  connected  the  high- 
tension  secondaries  from  the  transformer.  The  right- 
hand  and  left-hand  studs  were  connected  to  the  treater. 
The  right-hand  stud,  being  positive,  was  connected  to 
the  positive  wires,  with  the  negative  left-hand  stud  con- 
nected to  the  screen  or  ground. 

With  switches  of  this  character,  as  well  as  two  -arm 
and  four-arm  rectifier  switches,  in  the  beginning  only 
10  per  cent  of  the  wave  was  rectified.  Finally  the  shoes 
were  increased  until  70  per  cent  of  the  wave  was  recti- 
fied. Trouble  still  developed  in  the  transformers,  how- 
ever, caused  by  the  fact  that  the  treaters  had  high-con- 
denser capacity,  and  the  current  commutated  arced  from 
the  rotor  arm  to  the  shoe  so  that  a  high  frequency  was 
set  up.  The  experiments  seemed  to  show  that  the  lon- 
ger the  arc  or  the  greater  the  portion  of  the  wave  that 
was  commutated  the  less  current  it  was  necessary  to 
use  to  get  good  results  on  the  treater.  As  an  illustration, 


To  Negative 
Ground; 


\       Turnbuckle 
Wooden  Screw 
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Snap  Buttons 

on  Canvas  to  Close 

Bottom  of  Treater         °Pen  at  Bofhm 


when  handling  80,000  cu.  ft.  of  vapor  containing  aboul 
i 5  per  cent  of  milk  powders  and  solutions  50  milliamp. 
at   70,000  volts  was  used  with  ■  switch  having  shoe 
commutating  io  percent  of  the  arc.    When  these  shoe 
were  Increased  to  <;<»  deg.  it  was  possible  to  operate  with 

50,000  VOltfl  and  about  85  milliamp.     Afterward  a  switch 

was  substituted  consisting  of  two  disks  with  two  coppei 

selectors  bolted  to  the  sides,  the  selectors  being  80  deg 

each,  and  lour  brushes  made  of  hack-saw  blades  resting 
on  glass  plates.  The  plates  were  22  in.  in  diameter  and 
1  i  in.  thick,  and  were  mounted  on  aluminum  epulis. 
These  were  slid  over  a  wooden  shaft  and  the  whole 
moulded  in  a  cast-iron  frame  and  the  brushes  supported 
on  condensite  tubes.  This  made  a  positive  contact 
switch  commutating  80  deg.  of  the  wave.  There  was 
very  little  sparking,  as  the  break  occurred  5  deg.  in 
advance  of  the  zero  line  and  the  voltage  was  quite  low 
at  this  point.  It  was  found  that  more  of  the  product 
could  be  handled  by  the  treater  with  27  milliamp.  and 
40,000  volts  and  this  type  of  switch  than  with  a  make- 
and-break  switch  using  practically  twice  the  electrical 
energy.  Using  this  type  of  switch,  corona  on  the  trans- 
former was  practically  eliminated. 

Tests  were  conducted  to  determine  the  actual  advan- 
tages of  using  a  positive  contact  switch.  It  was  found 
that  the  frequency  was  over  350,000  oscillations  when 
using  the  make-and-break  switch  commutating  10  deg. 
of  the  arc,  and  when  using  the  positive  contact  switch 
commutating  80  deg.  of  the  arc  that  the  frequency 
dropped  to  about  40,000  oscillations.  The  results  of 
the  experiments  seemed  to  prove  that  the  ideal  method 
would  be  to  employ  static  machines.  They,  of  course, 
could  only  be  used  in  very  small  plants  owing  to  their 
limited  capacity  and  the  uncertainty  of  operation  in 
damp  weather.  The  next  approach  to  static  machines 
is  the  positive-contact  switch  and  a  forty-cycle  to  sixty- 
cycle  source  of  supply.    The  writer  believes  it  a  mistake 

to  commutate  only  the  apex 
of  the  wave  and  also  a  mis- 
take to  use  too  low  a  fre- 
quency. Assume  that  a  given 
weight  of  materials  passing 
through  a  treater  at  a  given 
velocity  is  attracted  by  a 
certain  force  and  a  certain 
number  of  times  per  second, 
always  bearing  the  fact  in 
mind  that  when  the  contact 
at  the  switch  is  broken  the 
treater  charges  and  dis- 
charges and  the  velocity  of 
materials    must    necessarily 


Lead  Pipe 
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FIG.    4 — CONSTRUCTION   AND   MOUNTING   OF   A    HOME-MADE   DRY 
GAS    TREATER 


FIG.    5 — DEMONSTRATION    TREATER   FOR   HOT   GASES   AND   SMOKE 
,     AND    SECTION    THROUGH    SAME 
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FIG.  6 — TYPICAL  SMALL  RECTIFYING  OUTFIT  SHOWING  MOUNT- 
ING OF  ROTARY  CONVERTER,  RECTIFYING  SWITCH  AND  TRANS- 
FORMER 

be  retarded  a  certain  percentage  because  of  the  discharge 
of  the  treater.  Therefore,  with  the  positive-contact 
switch  the  materials  passing  through  the  treater  take 
on  a  charge,  or  each  particle  stores  up  a  certain  kinetic 
energy  which  will  carry  it  a  fixed  distance,  so  that  the 
nearer  a  true  direct  current  or  a  uniform  positive  charge 
can  be  applied  to  the  substance  in  suspension  the  greater 
attraction  will  be  imparted  to  each  particle  and  a  more 
perfect  precipitation  secured. 

A  number  of  experiments  have  also  been  conducted 
on  tube-type  treaters,  laying  them  flat  and  passing  the 
gases  through  them  at  a  fixed  velocity;  standing  them 
on  end  and  admitting  gases  through  the  bottom,  and 
standing  them  on  end  and  admitting  gases  at  the  top. 
The  best  results  were  obtained  when  the  gases  were  ad- 
mitted at  the  top,  as  the  weight  of  the  material  as  well 
as  the  momentum  imparted  by  the  velocity  tended  to 
deposit  it  in  the  bottom  of  the  chamber  or  the  treater. 
Experiments  were  conducted  operating  the  apparatus 
at  various  frequencies  from  twenty-five  cycles  to  a 
hundred  cycles,  and  while  at  the  higher  frequency  better 
results  were  obtained,  for  commercial  efficiency,  forty  to 
sixty  cycles  was  deemed  best,  as  this  allowed  a  speed 
of  1200  at  forty  cycles  for  the  switch  and  1800  at  sixty 
cycles.  The  size  of  the  transformers  and  the  cost  of 
the  apparatus  is  in  favor  of  the  sixty -cycle  equipment. 

The  size  of  the  treater  and  the  proportioning  of  the 
positive  and  negative  elements  are  important  considera- 
tions. Owing  to  the  extremely  large  condenser  effect  of 
the  treaters,  great  care  should  be  exercised  in  the  de- 
signing of  a  transformer  to  operate  in  connection  with 
them.  The  windings  should  be  protected  with  mica 
insulation,  and  as  each  end  of  the  transformer  is  alter- 
nately grounded  at  every  alternation  extreme  care 
should  be  taken  in  insulating  the  coils  from  the  core. 


FIG.  8 — MOTOR-DRIVEN  SELF-EXCITED  ALTERNATOR  AND  HIGH 
TENSION  RECTIFYING  SWITCH 
This  outfit  consists  of  a  15-hp.,  3-phase,  60-cycle,  1800-r.p.m. 
induction  motor  driving  a  10-kva,  110-volt,  60-cycle  single-phase 
self-excited  generator.  The  rectifying  switch  at  the  right  is  of 
the  two-arm  type  designed  for  150,000  volts  and  for  rectifying  40 
per  cent  of  a  60-cycle  alternating  current  wave.  The  two  contact 
arms  shown  are  mounted  on  a  Bakelite  shaft  and  rotate  in  front 
of  copper  shoes.  These  shoes  are  adjustable  to  compensate  for 
sparking  due  to  leading  current  caused  by  electrostatic  capacity 
of  treater. 

The  best  design  of  transformer  seems  to  be  a  square 
magnetic  circuit  with  a  primary  wound  in  the  bottom 
and  a  secondary  in  the  top.  The  secondary  should  be 
divided  into  at  least  four  coils  and  should  be  spaced  at 
least  6  in.  apart  and  well  insulated  with  oil.  All  the 
transformers  used  by  the  writer  were  put  up  in  steel 
cases,  with  the  terminals  17  in.  apart.  The  5-kw.  and 
7.5-kw.  sizes  were  designed  for  continuous  operation  at 
40  deg.  rise  in  temperature.  Owing  to  the  length  of  the 
magnetic  core  and  spacing  of  the  coils  to  get  proper 
insulation,  there  is  considerable  leakage  in  these  trans- 
formers, which,  however,  is  not  an  objectionable  fea- 
ture, as  there  are  frequent  short-circuits  in  the  treaters, 
and  this  leakage  is  an  advantage  during  periods  of 
short-circuits. 

A  peculiar  condition  that  the  writer  has  never  satis- 
factorily accounted  for  is  that  the  insulation  on  the 
alternator  seems  to  break  down,  particularly  on  the  col- 
lector rings,  and  for  no  apparent  reason.  After  operat- 
ing a  rectifier  with  a  positive-contact  switch  this  trouble 
seems  to  have  been  eliminated. 

The  field  for  electric  precipitation  is  very  large.  The 
apparatus  can  be  successfully  used  for  abating  smoke 
nuisance,  provides  an  ideal  means  of  removing  the  soot, 
clinker  and  ash  in  blast-furnace  gas,  which  is  so  ob- 
jectionable when  used  with  gas  engines,  and  may  be 
used  in  cement  mills  and  in  conjunction  with  smelters. 


FIG.   7 — POSITIVE   CONTACT   SWITCH   TO   ELIMINATE   SURGES   THAT   OCCUR   WITH    SPARK    GAP   TYPE    OF    SWITCH 
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A  System  of  Serially  Numbering  Customer  s  Meters 


A  Combination  of  Numbers  and  Litters  that   Indicates  Meter  Rating,  Type  and 
Make  and  Simplifies  Indexing  and  Filing  of  Meter  Records 

i'o  \v.  ii.  Fellows 

Superintendent   Metei   Depart it,  I  lectric  Company,   Washington,  D.  C 


ABOUT  five  years  ago  tin*  meter  departmenl  of 
the  Potomac  Electric  Company,  Washington, 
D.  c,  decided  to  adopl  a  serial  Bystem  of  num- 
bering customer's  meters  for  the  reason  thai  the  manu 
facturers'  numbers  on  the  meter  name  plates  were  not 
sufficiently  legible  to  meter  readers  and  resulted  in  con- 
siderable annoyance.  This  was  especially  true  where 
a  customer  had  more  than  one  meter.  In  the  company's 
former  practice  of  using  manufacturers'  numbers  the 
type  and  size  of  the  meter  were  also  linked  with  them. 
This  required  considerable  labor  and  in  selecting  the 
new  system  of  numbering  it  was  deemed  desirable  to 
incorporate  all  this  information  in  the  meter  number 
itself.  In  this  way  the  filing  and  indexing  of  the  com- 
pany's numerical  card  records  containing  one  card  for 
each  meter  could  be  greatly  simplified. 

The  system  of  numbering  devised  is  briefly  explained 
by  the  keys  in  the  accompanying  tables.  A  meter  num- 
ber is  formed  as  follows :  First  the  proper  key  number 
is  selected  for  rating  and  used  as  the  first  or  first  and 
second  digits  of  the  meter  number,  the  following  two 

Table   1-Kkv    Numbers    am>   Lettbs   Indicating   Metkr  Rating, 
Tyi'k  ami  Make 


a-  3 


g 

9 

10 

11 

1L' 
13 
14 


3       A 
3.5    H 
5      C 
7.5  CQ 
10      CS 
15      D 


20 
25 

30 
40 
50 

T."> 

80 

100 


E 

KA 

F 

G 

H 

I 

J 

K 


O.K.   Copper  Disk 
G.E.    Alum.    Disk 
G.E.  Type  C 
G.E.   Type  CQ 
G.E.  Type  CS 
G.E.      Types 

and  C7 
Duncan  Model  E 
Duncan  Model  ER 
Sangamo  Mercury 
Columbia 
West.  Type  CW6 


C6 


Ft.  Wayne  Tp.  K 


120 

125 
150 
200 
300 
400 
450 
600 
800 

24  1000 

25  1200 

26  1500 

27  2000 

28  2500 

29  3000 


0)'3 

\AZ 

15 
16 
17 
18 
19 
20 
21 
22 
23 


*-; 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 


Ft.  Wayne  Tp.  Ki 

Ft.  Wayne  Tp.  K2 
Ft.  Wayne  Tp.  K3 
25  cycle* 
Ft.  WTayne  Tp.  K4 
Ft.  Wayne  Tp.  K5 
West.  Type  CD 
West.  Type  CE 
West.  Type  CF 
G.E.   Tvpe  I 
G.E.   Tvpe   1-10 


West.  Type  OA 
Polyphase   (3) 
Sangamo    Indue. 


•When    placed    before   entire   number. 


places  give  key  letter  and  key  number  of  Table  II. 
Following  these  three  parts,  which  give  respectively 
the  current  rating,  the  make  and  type,  the  voltage  and 
wire  rating  of  the  meter,  are  placed  the  digits  giving 
the  serial  number  of  the  meter. 

The  following  examples  show  the  manner  in  which 
the  tables  are  applied  in  selecting  a  meter  number. 

It  is  evident  that  when  a  system  meter  number  is 
known,  the  type  and  rating  of  the  meter  can  at  once  be 
determined  by  reference  to  the  tables.  In  practice,  the 
meter  men  become  so  familiar  with  the  tables  that 
in  place  of  speaking  of  a  meter  as  a  5-amp.,  110-volt, 
two-wire,  C6  meter  they  simply  call  it  a  3D1  meter.  It 
will  be  noticed  that  all  of  the  direct-current  meters  are 
designated  by  numbers  containing  letters  previous  to 
"K"  in  the  alphabet.  The  alternating-current  meters 
are  indicated  by  numbers  containing  letters  from  "K" 
down  to  the  end  of  the  alphabet.  The  letter  "A"  indi- 
cates the  oldest  type  of  General  Electric  meter,  the  let- 
ter "B"  the  second  oldest  and  so  on.  The  letter  "K" 
indicates  the  oldest  type  of  Fort  Wayne  meter,  the  letter 
"L"  the  second  oldest  and  so  on,  including  the  letter 
"Q."  The  letter  "O"  is  omitted  because  of  the  danger 
of  confusing  it  with  zero.  A  three-phase  meter  is  indi- 
cated by  the  letter  "Y"  placed  in  front  of  the  key  letter 


in  the  serial  number  of  B  meter.  The  letter  "O"  is 
placed  in  front  of  a  serial  number  to  designate  a  25- 
cycle   meter.     Meter  numbers  on  25-cycle  instruments 


Table   ii 


kkv   Number  Used  to 

.  nkction  ano    \ 


Kej    No. 


ii. l   Voltage      Key   No. 


M'l    Voltage 


Two-wire,  55  volts 
Two-wire,   1 10  volts 
Two-wire,    220   volts 
wire,  220  volts 
Two    and     three-wire, 

440   volts 
Two-wire,  550  volts 


6 


Two     and      three-wire, 

2200 
Two    and     three-wire, 

6600  volts 
Two    and    three-wire, 

13,200  volts 


are  entered  on  meters  with  red  ink,  while  the  numbers 
on  60-cycle  and  direct-current  meters  are  applied  with 
black  ink. 

The  fact  that  the  letters  of  the  alphabet  are  used  to 
designate  the  types  of  meters  permits  the  use  of  sec- 
tions that  are  alphabetically  arranged  in  the  numerical 
files.  For  example,  take  meter  No.  12Q31450.  Its  card 
is  filed,  first,  with  respect  to  the  letter  "Q"  indicating 
a  Fort  Wayne  Type-K5  meter;  second,  with  respect  to 
the  first  digit  3  after  the  letter,  the  digit  "3"  indi- 
cating a  220-volt,  three-wire  instrument;  third,  with 
respect  to  the  number  12  before  the  letter,  the  number 
12  indicating  a  75-amp.  meter;  and  lastly,  with  respect 
to  the  specific  meter  number  1450  following  the  first 
digit  after  the  letter. 

Three-phase  meters  are  filed  in  the  latter  part  of  "Y" 
section,  while  25-cycle  instruments  which  have  the  letter 
"O"  placed  in  front  of  their  meter  numbers  are  filed  in 
a  separate  compartment.  In  this  way  the  number  of 
meters  of  any  particular  make,  type  and  capacity  either 
in  stock  or  in  service  can  be  easily  obtained,  as  separate 
cabinets  are  employed  for  filing  the  cards  of  meters  in 
service  and  in  stock. 

Since  devising  this  numbering  system  it  has  been 
the  practice  of  the  company  to  number  serially  all  of 

System 
Number  Meter  Data 

11A3211  General  Electric  copper-disk,  50-amp.,  220-volt,  three- 
wire,  211th  meter. 

14CQ31  General  Electric  Type  CQ,  100-amp.,  220-volt,  three- 
wire  first  meter. 

3P12  Fort  Wayne,  Type  K4,  5-amp.,  110-volt,  two-wire,  60- 

cycle,  second  meter. 

11YU31  General  Electric  polyphase,  Type  I,  50-amp.,  220- 
volt,  three-wire,  three-phase,  60-cycle,  first  meter. 

03Q311  Fort  Wayne,  Type  K5,  5-amp.,  220-volt,  three-wire,  25- 
cycle    eleventh  meter. 

O10YT43  Westinghouse,  Type  CF,  40-amp.,  440-volt,  three-wire, 
three-phase,   25-cycle,  third  meter. 

the  old  and  new  meters  sent  from  the  shop  to  be  in- 
stalled. The  numbers  are  placed  on  the  dials  of  the 
meters  and  can  be  easily  read  at  a  distance  of  5  ft.  or 
6  ft.  under  favorable  conditions.  Moreover,  no  inter- 
change of  numbers  and  meters  can  occur  as  would  be 
possible  if  the  serial  numbers  were  placed  on  the  meter 
cases,  as  in  the  case  of  manufacturers'  numbers.  Most 
of  the  serial  numbers  are  printed  on  the  meter  dials 
by  means  of  a  rubber  stamp  similar  to  a  dating  stamp, 
"opaque"  waterproofing  ink  being  used  on  the  stamp 
pad.  After  a  meter  is  numbered  in  this  way  its  number 
is  carefully  checked  before  the  instrument  is  sent  out. 
At  present  about  70  per  cent  of  the  meters  on  the  com- 
pany's circuits  are  now  numbered  in  this  way.  This 
system  is  the  result  of  a  study  of  several  similar  schemes. 
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Installation  of  a  Special  Pole-Top  Regulator 

How  an  Unexpected  Demand  Was  Met  at  Small  Expense  by  Use  of  Modified  Station  Style 

Regulator — Comparisons  of  Solutions  to  Problem  that  Led  to  Adoption 

of  the  Equipment  for  a  Middle-West  System 


OPERATING  problems  frequently  arise  which 
must  be  solved  by  utilizing  some  new  apparatus 
or  a  different  application  of  existing  equipment. 
If  experience  along  similar  lines  is  not  available  it  is 
usually  necessary  to  proceed  along  more  or  less  cut 
and  dried  methods  to  secure  an  adaptation  that  will 
meet  the  requirements  imposed  on  the  scheme  being 
used.  From  this  standpoint  the  experience  of  one  com- 
pany in  installing  and  operating  regulator  equipment 
on  poles  will  be  related  and  the  conditions  that  lead  up 
to  its  use  outlined.  While  there  is  nothing  particularly 
novel  about  the  apparatus  used  or  manner  of  using  it, 
the  installation  was  made  at  little  expense,  with  com- 
plete satisfaction,  and  met  an  embarrassing  situation 
that  arose  unexpectedly.  Similar  installations  might 
be  used  to  good  advantage  for  supplying  sudden  short- 
duration  demands  such  as  arise  at  yacht  and  country 
clubs,  when  it  would  be  impossible  or  uneconomical  to 
install  copper  capable  of  carrying  the  peak  loads. 

Conditions  which  Called  for  Outdoor  Regulator 

In  the  case  referred  to,  a  four-wire,  three-phase  cir- 
cuit, 4000  volts  delta  and  2300  volts  star,  served  a  three- 
phase  power  load  a  few  thousand  feet  from  the  generat- 
ing station,  and  single-phase  loads  were  connected  be- 
tween different  phase  wires  and  the  neutral  at  about 
7000  ft.  and  33,000  ft.  respectively  from  the  station. 
The  circuit  consisted  of  several  thousand  feet  of  No.  0 
underground  four-conductor  cable,  the  remainder  being 
overhead  construction,  partly  No.  0  gage  and  partly  No. 
6,  with  a  conductor  spacing  of  14  in.  Three  single- 
phase  induction  regulators — one  in  each  phase  at  the 
station — maintained  the  voltage  of  the  various  phases 
according  to  their  load  requirements.  These  regulators 
were  controlled  by  contact-making  voltmeters  of  the 
compensated  type.  A  fourth  compensator  was  installed 
in  the  neutral  conductor,  as  it  is  usually  called,  to  care 
for  unbalance  caused  by  unequal  loads  and  the  very 
great  difference  in  phase  lengths. 

For  a  long  time  everything  was  quite  satisfactory,  but 
as  the  community  supplied  by  the  long  phase  grew  its 
load  likewise  increased,  not  only  during  the  lighting 
period,  but,  due  to  the  use  of  small  single-phase  motors, 
also  during  the  day.  Finally,  a  condition  was  reached 
where  the  voltage  drop  at  the  end  of  the  long  phase 
was  greater  than  the  range  of  the  regulator.  Conse- 
quently it  became  necessary  to  reduce  this  voltage  drop 
during  the  few  hours  comprising  the  peak-load  period, 
or  else  furnish  additional  voltage  somewhere  along  the 
line.  The  length  of  the  line  was  33,000  ft.,  so  that  to 
reinforce  the  copper  would  be  rather  costly,  the  more 
so  since  this  copper  would  be  called  upon  for  full  duty 
only  during  a  very  short  period  each  day.  This  conclu- 
sion was  reached  after  making  a  complete  survey  of  the 
load  and  a  careful  estimate  of  the  cost  of  stringing 
additional  copper  for  the  existing  and  future  needs, 
taking  into  consideration  the  load  that  might  be  ex- 
pected during  the  immediate  and  the  following  winters. 
As  is  so  often  the  case,  it  was  found  impossible  to  de- 
termine the  probable  load  a  year  hence. 

Something  had  to  be  done  immediately,  because  the 
winter  load  was  fast  increasing  and  because  the  com- 
pany made  it  a  special  point  to  keep  within  the  limits 
of  voltage  variation  allowed  by  the  public  service  com- 


mission. Installation  of  a  distributing  transformer  to 
act  as  a  "static  booster"  had  already  been  made,  but  the 
point  had  been  reached  where  even  this  was  incapable 
of  compensating  for  the  line  drop  on  the  load  side.  In 
similar  cases  the  advisability  of  transmitting  at  10,000 
volts  instead  of  4000  would  have  been  considered,  but 
in  the  present  instance  the  use  of  underground  cable 
prevented  this,  while  other  factors  such  as  climatic 
conditions,  the  number  of  transformers  other  than 
standard  that  would  be  required,  and  the  available  time 
in  which  to  make  the  change,  would  also  have  had  to 
be  taken  into  consideration. 

Use  of  Station  Regulator  Outdoors 

Installing  a  pole-type  regulator  offered  a  way  of  ob- 
taining quick  and  satisfactory  results.  Since  an  esti- 
mate indicated  that  the  on-coming  load  would  be  about 
45  amp.  at  2300  volts,  the  use  of  standard  pole-type 
regulators,  which  are  made  in  2.2  kva.  sizes  only  (220 
volts  and  10  amp.)  was  clearly  out  of  the  question.     A 


FIG.   1 — STATION-TYPE  REGULATOR  AND  ACCESSORIES  INSTALLED 
ON   ELEVATED   PLATFORM 

station-type  regulator  rated  at  11.5  kva.,  however,  would 
care  for  the  load,  with  spare  capacity  for  a  small  in- 
crease thereof,  so  its  adoption  was  decided  on. 

For  reasons  which  have  no  bearing  on  the  prob- 
lem it  was  necessary  to  install  this  regulator  about 
17,000  ft.  from  the  station  or  about  16,000  ft.  from  the 
center  of  distribution  of  the  load  to  be  served.  There- 
fore, the  conditions  to  be  met  corresponded  almost  ex- 
actly with  those  existing  in  stations.  The  only  differ- 
ence between  the  two  was  that  the  apparatus  had  to  be 
installed  outdoors,  where  personal  supervision  could  not 
be  provided,  instead  of  indoors  with  an  attendant  to 
watch  it.     In  addition  to  the  regulator,  which  was  of 
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the  induction  type,  the  equipment  required  for  the  In 

lation  included  ■  contact  making  voltmetei 
mil  siuitit  transformer!  for  the  control  <>r  the  contact 
making  voltmeter,  ;i  shunt  transformer  for  energizing 
tin*  regulator  motor  and  ■  reversing  relay.  Facilities 
were  also  provided  for  permitting  rapid  disconnection 
of  the  regulator  In  rase  of  trouble,  in  considering 
whether  to  place  the  equipment  on  the  ground  or  on 
poles,  it  was  decided  that  If  the  apparatus  weve  placed 
upon  the  ground  it  would  need  a  weather  proof  housing 

requiring  Space  Which  was  not  available,  since  the  IOCS 
tion  was  within  the  city  limits  and  trouble  and  compli- 
cations might  crop  out  as  the  locality  was  developed. 
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KIG.  2 — POTHEAD  RECEPTACLES  AND  PLUG  CONNECTORS  FOR  IN- 
SERTING   REGULATOR    IN    CIRCUIT 

On  the  other  hand,  if  the  equipment  were  placed  on 
poles  no  special  permit  or  expense  for  the  right-of-way 
would  be  required,  the  cost  of  building  a  moisture- 
proof  house  would  be  obviated  to  a  large  extent  since 
the  apparatus  could  be  built  for  outdoor  service,  and 
there  would  be  less  possibility  of  persons  maliciously 
or  mischievously  injuring  the  apparatus  or  coming  in 
accidental  contact  therewith.  The  installation  above 
ground  was,  therefore,  made  after  erecting  one  addi- 
tional pole,  as  shown  in  the  accompanying  illustration. 

Method  of  Installing  Regulator  and  Auxiliaries 

The  entire  top  of  the  regulator  was  incased  in  a  tight- 
fitting  metal  coveV.  The  shunt  and  series  transformers 
for  the  control  of  the  contact-making  voltmeter  were 
installed  in  a  wooden  housing,  while  the  reversing  relay 
and  contact-making  voltmeter  were  installed  in  another. 
It  was  considered  preferable  to  separate  the  apparatus 
requiring  high  voltage  from  that  utilizing  low  voltage 
because  of  the  possibility  of  the  repairman  making  mis- 
takes. Both  housings  were  lined  with  asbestos  cloth 
and  padlocked.  The  housing  containing  the  high-voltage 
equipment  was  marked  "Danger — 2500  Volts." 

The  regulator  was  connected  with  the  line  through 
disconnecting  potheads,  as  indicated  in  an  accompany- 
ing drawing,  to  permit  taking  the  regulator  out  of 
service  with  a  minimum  loss  of  time.  All  control 
wiring  was  protected  by  galvanized  conduit,  which  in 
turn  was  grounded  permanently.  The  "ground"  on  one 
side  of  the  shunt  transformer  was  connected  to  the 
circuit  neutral  and  was,  of  course,  kept  clear  of  the 
earth.  In  addition,  lightning  arresters  were  installed  on 
each  side  of  the  installation.  Since  a  transformer  was 
already  in  place  for  supplying  a  small  lighting  load,  it 
was  unnecessary  to  install  another  for  energizing  the 
motor  that  operates  the  regulator.  Fortunately,  the 
transformer  mentioned  was  on  the  "line"  side  of  the 
pole-type  regulator,  otherwise  the  motor  might  have 
been  required  to  operate  at  a  voltage  considerably  above 
normal.  To  permit  inspection  and  repair  of  the  appara- 
tus, a  wooden  platform  about  3  ft.  wide,  was  built  on  one 
side  of  the  poles,  with  a  railing  about  3  ft.  high  around 


it,  to  prevent  the  lineman  from  falling  oil'.    The  gen 
era!  arrangement   is  shown  Id  accompanying  lllustrs 

t  ions. 

While   the   Installation   described   was   rather   more 

COStl>   and   troublesome  tO   make  than   one  consisting  of 

ordinary  pole  type  regulators  which  can  be  installed  on 
one  pole  instead  of  two,  this  equipment  has  now  been 
in  service  for  a  sufficient  length  of  time  to  demonstrate 

its  ability  to  perform  the  work  required  of  it.  In 
weather  that  has  been  severe,  with  heavy  snowfalls  and 
sleet  formations,  no  interruption  to  service  can  be  at- 
tributed to  the  installation,  either  from  the  elements 
or  from  intentional  interference.  Very  little  attention 
is  given  the  regulator.  Once  each  month  a  man  cleans 
the  contacts  of  the  contact-making  voltmeter,  at  the 
same  time  oiling  the  moving  parts  of  the  regulator.  In 
justice  to  the  equipment  it  might  be  said  that  such  fre- 
quent inspection  is  hardly  necessary. 

At  present  the  regulator  operates  at  about  full-rated 
current  during  the  peak-load  period,  and  is  then  in 
about  the  full-boost  position.  On  a  line  of  greater  cur- 
rent-carrying capacity,  or  of  shorter  length,  a  regulator 
of  this  rating  could  be  used  for  considerably  heavier 
current  because  of  the  better  heat  dissipation  due  to 
faster  air  circulation  obtained  on  the  poles  than  on  the 
ground  or  in  a  station.  This  might  not  apply  in  very 
warm  climates  but  is  worth  keeping  in  mind,  especially 
where  the  load  factors  are  favorable.  On  a  large  sys- 
tem, where  an  extensive  distributing  system  covers 
outlying  territory  and  serves  every  possible  class  of 
customer,  or  for  the  smaller  company,  for  that  matter, 
it  might  be  well  worth  while  keeping  one  or  two  pole- 
type  regulators  available  for  temporary  installation  at 
different  places  as  operating  conditions  dictate. 


Line  Crew  Contest  to  Be  Staged  for  the 
N.  E.L.A.   Delegates 

To  give  delegates  to  the  National  Electric  Light  Asso- 
ciation convention  at  Chicago  an  opportunity  to  witness 
actual  work  of  efficient  service  crews,  and  to  see  in  de- 
tail the  construction  of  special  service-crew  wagons  and 
other  equipment,  the  Commonwealth  Edison  Company 
will  stage  during  convention  week  a  "service  contest" 
similar  to  the  one  conducted  at  its  field-day  celebration 
last  June.  The  contest  will  be  between  three  crews — 
the  best  from  each  of  the  company's  three  service  dis- 
tricts in  the  city — and  will  consist  of  doing  all  work 
incident  to  installing  a  customer's  service,  including 
hanging  of  a  transformer,  connecting  it  to  primaries 
and  secondaries,  running  the  service  drop,  connecting  it 
and  lighting  a  lamp  on  a  wall  representing  a  customer's 
premises.     The  three  crews  will  work  simultaneously. 

First,  second  and  third  prizes  will  be  awarded  the 
competing  crews  on  the  basis  of  not  only  the  lapse  of 
time  required  to  complete  the  work,  but  also  the  strict- 
ness with  which  all  members  of  the  crew  observe  the 
company's  construction  and  safety  rules.  If  the  instal- 
lation can  be  completed  in  less  than  fifteen  minutes  the 
crew  accomplishing  the  feat  will  be  awarded  a  further 
bonus  of  10  cents  per  second  for  every  second  under 
the  fifteen-minute  mark.  While  the  best  mark  set  in 
last  year's  contest  was  fifteen  minutes  and  forty-eight 
seconds,  it  is  expected  that  this  year's  contest  will  be 
speedier  than  any  previous  one. 

The  poles  and  walls  on  which  the  work  will  be  done 
will  be  set  in  Grant  Park  just  east  of  the  Van  Buren 
Street  viaduct  over  the  Illinois  Central  Railroad.  This 
location  is  within  two  blocks  of  the  convention  hotels, 
and  it  is  planned  to  hold  the  contest  just  before  or  just 
after  one  of  the  Tuesday  convention  sessions,  so  that 
all  delegates  can  attend. 
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Operating  Data  for  Two  Kansas  Plants 

Analysis  of  Total  Electric -Service  Expenses  to  Show  Relation  of  Operating  Expenses  Thereto 

and  to  Indicate  Importance  of  Other  Expenses 


PRESENTED  herewith  are  some  operating  data  on 
electric  service  plants  at  Topeka  and  McPherson, 
Kan.  The  latter  has  a  commission  form  of  gov- 
ernment which  makes  complete  records  of  expenses. 
The  figures  have  been  arranged  to  agree  as  closely  as 
possible  with  standard  classifications  of  accounts  as 
prescribed  by  public  service  commissions.  The  relations 
between  McPherson  operating  expenses  for  1914  and 
1915  differ  principally  because  the  water  department 
shared  the  expenses  in  1914,  whereas  in  1915  the  elec- 
tric department  operated  independently,  charging  the 
water  department  for  all  energy  used.  It  may  be  pointed 
out  that  all  city  water  is  pumped  by  electricity  and  that 
almost  as  much  energy  is  supplied  for  electric  cooking 
as  for  industrial  motor  drive.  The  accompanying  curves 
show  typical   loads   in   April   and  December.     The  in- 


creased day  load  is  attributed  chiefly  to  range  and  motor 
loads  that  have  been  added.  An  idea  of  the  size  of  the 
distribution  system  may  be  obtained  from  the  fact  that 
the  pole  lines  are  valued  at  $14,850.  The  series-tungsten 
street  lighting  line  is  valued  at  $5,599.  The  total  value 
of  the  electric  department  is  given  as  $59,475. 

Shown  herewith  are  the  total  cost  of  production  and 
unit  costs,  or  costs  per  kilowatt-hour,  for  1915.  The  fig- 
ures do  not  include  fixed  charges  such  as  interest,  depre- 
ciation, etc.  The  sales  of  cinders,  $81,  and  exhaust  steam 
heating,  $656.50,  have  been  deducted  from  the  total  cost 
of  fuel,  leaving  $4,164.16,  as  the  net  cost  of  fuel  for  the 
year.  This  is  done  for  the  reason  that  it  is  necessary  to 
turn  live  steam  into  the  heating  mains  during  the  cold- 
est weather.  On  the  percentage  basis  it  is  seen  that  the 
cost  of  fuel  is  56  per  cent  of  the  total  operating  expenses, 


GENERAL  STATISTICS  ON  McPHERSON  PLANT 

Prime  movers  (type) , engines 

Total  generator  rating  (kilowatts) 274 

Annual  energy  output  (kilowatt-hours) : 

Total 442,164 

Per  capita 109 

Per  consumer 591 

Coal  cost,  ton $2 .  55 

Consumption  (pounds  per  kilowatt-hour)1 8.7 

Population : 3 ,  546 

Consumers  (light) 748 

Annual  income  per  capita2 $5 .  38 

Per  consumer $29 .  15 

Per  kilowatt-hour? $0. 04 

Load  factor*  (annual) 20. 293 

'Computed  from  total  cost  of  coal,  unit  cost  and  energy  output. 
^Average  for  all  plants  in  Kansas  shows  output  per  capita  per  year  is  79,  in- 
come per  kilowatt-hour  is  2.19  cents,  and  annual  load  factor  is  22. 


OPERATING  EXPENSES  DUE  TO  DISTRIBUTION  AND  UTILIZATION 


1914 

1915 

28.3 
3.8 
8.9 

3.0 
7.4 
6.3 
6.9 
2.0 

28.1 
1.0 
4.0 
0.2 
0.1 

39.6 

7.6 

2.5 

1.9 

6.0 

Repairs  on  series-tungsten  lines  (labor  and  material). 

New  service  wires  (labor  and  material) 

Repairs  on  service  wires  (labor  and  material) 

3.6 
6.5 

1.1 

23.9 

1.4 

4.4 

1.1 

0.4 

Total 

100.0 
14 

100.0 

19 

ANALYSIS  OF  PLANT  EXPENSES  FOR  McPHERSON 


Office  Expenses 


1915 
per  Cent 


Salaries  of  superintendent  and  office  help 

Postage,  telegraph  and  telephone 

Office  expenses 

Books  and  office  supplies 

Insurance 

Advertising 

Furniture  and  fixtures 

New  building  equipment 

Building  repairs 

Total 

Percentage  of  grand  total 


OPERATING  EXPENSES  DUE  TO  STATION  OPERATION  (McPHERSON) 


Station  labor 

Oil 

Waste  and  packing 

Tools  and  repairs  on  tools 

Plant  expenses 

tFuel 

Boiler  compound 

Steam  equipment 

Steam  equipment  repairs 

Electrical  equipment 

Electric  equipment  repairs 

Amount  paid  to  water  department  for  water 

Total 

Percentage  of  grand  total 


tin  1914  the  fuel  bill  was  divided  two-thirds  to  the  electric  department  and 
one-third  to  the  water  department,  while  in  1915  all  the  fuel  and  boiler  com- 
pound was  charged  to  the  electric  department,  and  the  water  department  being 
charged  with  energy  for  pumping.     AH  city  water  is  pumped  by  motors. 


MISCELLANEOUS  EXPENSES  (McPHERSON) 

1914 

1915 

0.1 
1.1 
0.2 
0.1 

18.1 

71.9 

7.8 

0.7 

70.0 

12.8 

5.3 

10.7 

1.2 

Total 

100.0 
39 

100.0 

38 

18,256.08 
$15,320.47 
$18,256.08 

26,594.75 

$21,808.39 

$28,117.85 

**It  may  be  pointed  out  that  depreciation,  obsolescence,  interest  on  invest- 
ment and  loss  of  taxes  were  overlooked  by  the  electric  department  in  making 
this  record. 


CLASSIFICATION  OF  REVENUE  FOR  1915  (McPHERSON) 


Residence  and  commercial  light- 
ing   

Pumping  water 

Street  lighting 

Power 

Cooking 


Kilowatt- 
Hour 
Output 


235,034 

100,620 

68,233 

21,976 

16,301 


442,164 


Per  Cent 
of  Total 
Output 


53.5 

22.6 

15.4 

4.9 

3.6 


100 


Total 
Income 


$16,307.39 

1,760.85 

2,116.93 

966.58 

656.64 


$21,808.39 


Per  Cent 
of  Total 
Income 


75.0 
8.0 
9.6 
4.4 
3.0 


100 
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■  iit  i>r  the  total  Income.    'This  Includes  the 
of  fuel  for  firing  up  mid  it<ulcrs.     Owing  to  the 
mvi  Her  compound  considerable  heal  i 

:n  bio*  ing  oft  boilers  more  than  would  be  q<  i  i 
under  more  favorable  conditions.  Furthermore  the  planl 
operates  at  relatively  low  efficiency  due  to  underload 
On  Jan.  L,  1916,  a  rate  of  i  cents  per  kilowatt  hour 


•  IN    ri  IM  ORM  INI  i     DATA  I  fOPEH  \) 


6 

A.M.  P.M. 

rYPICAL  LOAD  CURVES  FOB    MCPHERSON    PLAN! 

was  established  for  cooking,  and  after  a  year's  trial  the 
results  have  been  so  satisfactory  that  the  rate  was  re- 
duced, on  Jan.  1,  1916,  as  an  inducement  to  other  con- 
sumers to  take  advantage  of  the  modern  method  of  cook- 
ing. The  present  rate  is  4  cents  for  the  first  50  kw.-hr., 
and  3  cents  for  any  amount  above.  In  addition  to  the 
revenue  resulting  from  the  sale  of  energy  the  electric 
department  received  revenue  for  rental  of  meters,  school- 
house  heating,  sale  of  merchandise  and  sale  of  series- 
tungsten  lamps.    Some  revenue  was  also  realized  by  sell- 

INALYSIS    "1     STATION   OPERATING    EXPENSES    (McPHERSON)" 


Item 


Fuel 

Labor 

Oil,  waste,  packing 

Compound  and  water. . . 

Repairs,  plant  expenses . 

Total 


Amount 


Per  Cent 
of  Total 


Cost  per 
Kilowatt- 
Hour 


$4,164.16 

2,237.05 

213.55 

197.90 

674.20 


56 

30 
3 
2 


$0.009417 
0.005059 
0.000483 
0.000447 
0.001524 


$7,486.86 


100 


$0.016930 


••This  data  is  computed  from  that  tabulated  on  page  1103,  after 
crediting  the  fuel  expense  with  an  amount  representing  receipts 
from  sale  of  cinders  and  exhaust  steam. 

ing  old  poles,  wire  tubes,  brackets,  insulators,  junk  wire, 
old  brick,  cinders,  an  old  boiler,  oil  barrels,  old  meters, 
etc.  These  secondary  sources  raised  the  1914  and  1915 
receipts  to  $18,256  and  $28,118  respectively. 

The  electric  department  pays  interest  on  $75,000 
bonds,  which  amounted  to  $3,429  for  1915.  The  street 
lighting  system  consists  of  318  lamps,  all  of  the  gas- 
filled  type  and  ranging  in  size  from  40  cp.  to  100  cp. 
The  White  Way  consists  of  forty  two-lamp  standards 
equipped  with  100-watt  units.  There  are  thirty-one 
power  consumers  with  forty-two  motors  and  a  connected 
load  of  170  hp.,  and  sixteen  cooking  consumers  with  a 
connected  load  of  70  kw. 

Performance  of  Topeka  Plant 

The  Topeka  plant  furnishes  energy  only  ior  street, 
ornamental  and  sign  lighting  so  that  the  conditions  are 
not  comparable  with  those  in  McPherson  where  resi- 
dence lighting,  cooking  and  industrial  motor  loads  are 
also  carried.  An  idea  of  the  relative  amounts  of  capital 
invested  in  different  parts  of  the  plant  may  be  obtained 
from  an  accompanying  analysis.  From  this  table  it  may 
be  observed  that  the  investment  for  generating  equip- 
ment represents  only  about  one-third  of  the  total  plant 
investment.    It  may  be  pointed  out  further,  that  the  in- 
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tmenl  in  rectifiers  is  a  large  portion  'more  than  :::> 

per  cent)   of  the  station  Investment.     The  wires,  insula- 
tors and  ealiles  represent   almost  half  the  investment  in 

outside  equipment. 

Referring  to  the  plant  expenses,  generation  expenses 
make  up  about  38  per  cent  of  the  total,  but  t  he  combined 
expense  of  insurance,  interest,  depreciation  and  loss  of 
taxes  ranks  as  close  second,  being  about  34  per  cent  of 
the  total.  Of  the  generating  expenses,  costs  of  fuel  and 
labor  represent  about  54  per  cent  and  33  per  cent  respec- 
tively and  repairs  to  steam  equipment  over  6  per  cent. 

ANALYSIS  OF  PLANT  [NVESTMENT  (TOPEKA) 


Per  Cent 

Per  Cenl  oi  Total 
Planl  Investment 

ilnc  plant: 

19.1 
18.3 

in  g 

35.3 
16.4 

6  20 

6.02 

3  .".7 

i  i   59 

.j.40 

Arc  lamp  equipment: 

100 

29.7 

41.0 

26.3 

3.0 

32.84 
8.76 

12.09 

7.73 

0.87 

White  way  equipment: 

100. 

35.6 

15.5 

47.3 

1.6 

29.45 
13.44 

5.80 

17.89 

0.58 

100. 

37.71 

RATIO  OF  INDIVIDUAL  EXPENSES  TO  TOTAL  IN  PER  CENT 
(TOPEKA) 


1913 


Administration  1 

Insurance  J 

Loss  of  taxes  (1.904  per  cent). 

Interest  (4  per  cent) 

Depreciation  (4.62  per  cent) . . 


Generation     \ . 
Transmission] 


6.9 

6.5 
14.9 
18.7 
53.0 


Output  (kilowatt-hours) 

Generating  cost  per  kilowatt-hour  at  switchboard, 
in  cents 


100.0 
579,570 

2.099 


1914 


5.9 

6.0 
13.8 
17.3 
57.0 


1915 


}{ 


4.6 
3 


100.0 
709,330 

1.651 


5.8 

12.3 
14.2 
23.8 


100.0 
786,286 

1.64 


OPERATING  EXPENSES  DUE  TO  GENERATION  (TOPEKA  1915) 


Per  Cent 
of 

Operating 
Expense 


Coal  cost  and  unloading  expense 

Oil,  rags  and  waste 

Station  and  yard  maintenance 

Boiler-room  labcr 

Steam  equipment  repairs  (boilers,  auxiliaries,  pipe  lines, 

auxiliaries,  engines  and  auxiliaries) 

Engine  room  labor . 

Electric    equipment    repairs    (generators,    exciters    and 

switchboard) 

Sundry  items 

Generating  cost  at  switchboard 

♦Negligible. 
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STATION  AND   OPERATING   PRACTICE 

1  Department  Devoted  to  Problems  of  Installation,  Operation  anil  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Installation  Features  at  Alexandria 
(Va.)  Steam  Station 

Method  of  Supporting  1250-Kw.  Turbine  on  Steel  Frame — Com- 
bined Motor  and  Turbine  Drive  for  Circulating  Pump — 
Station  Operation  Shows  Coal  Consumption 
Reduced  to  2.35  Lb.  per  Kw.-Hr. 

By  Francis  R.  Weller 

Consulting  Engineer,  Washington,  D.   C. 

There  are  two  interesting  installation  features  at 
the  recently  enlarged  generating  station  of  the  Alex- 
andria (Va.)  County  Lighting  Company.  These  fea- 
tures are:  (1)  The  method  of  supporting  a  1250-kw. 
turbine  upon  a  structual  steel  frame,  and  (2)  a  double 
drive  for  the  centrifugal  circulating  pump. 

During  the  latter  part  of  1915  a  1250-kw.,  three-phase 
60-cycle,  3600-r.p.m.  General  Electric  steam  turbine  with 
surface  condenser  and  auxiliaries  were  added  to  the 
Alexandria  (Va.)  station.  The  turbine  is  mounted  on  a 
steel  frame  supported  on  six  Bethlehem  H12,  64.5-lb. 
columns,  as  shown  in  Fig.  1.  The  height  of  the  turbine 
floor  above  the  basement  is  11  ft.  In  order  to  overcome 
any  possible  lateral  vibration,  stiffening  angles  were 
attached  to  each  column  and  the  transverse  floor  beams. 
Around  the  turbine  there   is  a  walkway  of  checkered 


floor  plates  supported  on  channels  attached  to  the  main 
girders  supporting  the  turbine.  When  the  turbine  is  in 
operation  there  is  almost  an  entire  absence  of  vibration. 
This  construction  enables  the  condenser  to  be  placed 
directly  under  the  turbine,  eliminates  all  dark  corners, 
all  parts  of  the  installation  are  accessible,  and  the  ar- 
rangement of  the  piping  to  the  turbine  and  condenser 
is  greatly  simplified.  Structural  steel  turbine  supports 
can  be  quickly  erected,  and  they  are  somewhat  cheaper 
in  first  cost  than  the  standard  concrete  or  reinforced 
concrete  foundations.  The  condensing  equipment  was 
furnished  by  the  Wheeler  Condenser  &  Engineering 
Company,  and  consists  of  one  Admiralty  type  surface 
condenser,  containing  3750  sq.  ft.  of  cooling  surface 
made  up  of  0.75-in.  seamless  drawn-brass  tubes  12  ft. 
6  in.  long  packed  at  both  ends.  The  condenser  is  ar- 
ranged for  two  passes  for  the  circulating  water.  An  8 
in.  by  20  in.  by  12  in.  Wheeler  Edwards  single  wet 
vacuum  pump  operating  at  125  r.p.m.  is  connected  to  the 
condenser,  and  on  the  same  bedplate  with  this  wet 
vacuum  pump  is  mounted  a  5.25  in.  by  4  in.  tail  pump 
actuated  through  a  steel  connecting-rod  working  from 
a  steel  crankpin  on  the  main  crankshaft  of  the  wet 
vacuum  pump.  This  pump  discharges  the  condensate 
into  an  open  feed-water  heater.  Saturated  steam  at 
150-lb.  pressure  is  used  in  this  plant,  and  the  condensing 


FIG.  1 — END  VIEW  OF  TURBINE  ON  STEEL  FRAME,  SHOWING  ALSO   CONDENSER    AND    DOUBLE    DRIVE    FOR    CIRCULATING    PUMP    WITH 

GEAR   REDUCTION   BETWEEN  TURBINE  AND  PUMP 
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equipment  li  guaranteed  to  handle  25,000  lb  oi  team 
per  hour  and  maintain  I  vacuum  of  28  In.  referred  to  a 
ii  barometer  when  supplied  with  8000  gal,  of  water 
per  minute  at  •  temperature  uo1  exceeding  76  deg.  Fahr. 
Tins  guarantee  baa  been  more  than  fulfilled  lince  the 
equipment  hai  been  in  «»i>*'i_:»t  i*>n. 

Combined  BIotoi  ind  n  rbini  Drivi  fob  Cnu  i  i  iting 

i'i  up 

The  circulating  pump  is  a  10  In.,  horizontal,  aplit- 
braaa  fitted  centrifugal  circulating  pump  with  bronze 
Impeller  and  braaa  mounting,  it  has  ■  rating  of  8000 
gal.   per  minute  when  operating  at   720  r.p.m.      The 


j-IG.  2 — A  1250-KW.  STEAM  TURBINE  MOUNTED  ON  STRUCTURAL 
STEEL  FRAME   11  FT.  ABOVE  BASEMENT  FLOOR 

theoretical  efficiency  of  this  circulating  pump  is  80  per 
•cent. 

On  the  same  bedplate  with  the  circulating  pump  and 
direct  connected  to  it  is  a  25-hp.  three-phase,  60-cycle, 
2300-volt,  Allis  Chalmers  induction  motor  and  a  21  b.h.p. . 
Terry  steam  turbine  operating  at  3100  r.p.m.  A  Falk 
reduction  gear  box  is  mounted  between  the  pump  and 
this  turbine.  Flexible  couplings  are  used  for  connecting 
up  the  turbine  to  the  reduction  gear  box  and  also  to  the 
■circulating  pump.  This  installation  is  shown  in  the 
foreground  of  Fig.  1. 

At  the  present  time,  the  design  of  turbines  has  been 
so  improved  that  very  low  water  rates  are  now  obtained. 
This  economy  in  steam  consumption,  however,  is  largely 
sacrificed  at  partial  loads  by  the  comparatively  large 
amount  of  power  required  to  drive  the  condenser  auxil- 
iaries, especially  in  the  case  of  small  turbine  units. 
Since  the  power  required  to  operate  auxiliary  condenser 
pumps  is  practically  constant  irrespective  of  the  load  on 
the  turbine,  it  is  found  that  in  the  case  of  turbine- 
driven  circulating  pumps  the  amount  of  steam  required 
for  operating  these  auxiliaries  at  partial  loads  repre- 
sents a  considerable  percentage  of  the  total  steam  con- 
sumption of  the  unit.  At  the  full  load  of  the  turbine, 
however,  all  of  the  exhaust  steam  from  the  auxiliary 
turbine  can  be  properly  utilized  in  raising  the  tempera- 
ture of  the  feed  water  entering  the  boiler.  Except  when 
turbines  are  operated  at  practically  100  per  cent  load 
factor,  it  is  evident  that  during  periods  of  partial  load, 
motor  drive  would  be  more  efficient  whenever  there  is  a 
.surplus   of  exhaust  steam  required   for  heating  feed 


water.     Moreover,  at   lighl   loads,  the  motor  operating 

the  circulating  pump  Will  increase  the  load  on  the  main 
unit,  and  thereby  slightly  inerea  <•  the  economy.  At  full 
load,  however,  it  is  desirable  that   mo  part  of  the  capacity 

of  the  main  unit  should  he  required  for  operating  the 

auxiliaries  and  at  such  a  load  it.  is  desirable  to  operate 
(lie  auxiliary  turbine  in  order  to  yield  sufficient  exhaust 
steam  for  heating  purposes. 

Bj  mounting  both  a  motor  and  a  steam  turbine  on  the 
pump  shaft,  as  in  the  Alexandria  station,  it  is  possible 
to  operate  either  prime  mover,  or  both,  in  order  to  give 
most   efficient  results. 

(  ii\l  Consumption  Rkduced  to  2.35  Lb.  pkr  Kilowatt- 

Hour 

This  installation  has  now  been  in  operation  for  five 
months  and  has  given  excellent  results.  With  a  station 
load  factor  of  50  per  cent,  the  coal  consumption  (using 
Logan  County,  W.  Va.,  coal,  running  about  14,100  B.t.u. 
and  10  per  cent  ash)  has  been  reduced  to  2.35  lb.  per 
kilowatt-hour  for  one  day's  run. 

The  following  comparative  statement  of  the  output 
by  months,  together  with  coal  consumption  per  kilowatt- 
hour,  will  show  clearly  the  marked  increase  in  plant 
efficiency  due  to  the  operation  of  the  new  installation 
compared  with  previous  operating  conditions.  It  is  to 
be  noted  that  the  average  coal  consumption  per  kilowatt- 
hour  for  the  months  shown  includes  also  the  light  Sun- 
day loads. 

While  the  lowest  coal  consumption  for  a  single  day 
was  2.35  lb.  per  kilowatt-hour,  a  coal  consumption  under 
2.5  lb.  has  been  obtained  for  a  number  of  other  days 
during  this  period. 

Kw.-Hr.  Output  Coal  per  Kw.-hr.,  Lb. 

December,   1914    242,502  3.58 

January,    1915    252,073  3.59 

February,   1915 260,868  3.68 

ftfarch,    1915    272,589  3.58 

December,   1915    298,272  2.76 

January.   1916 307,176  2.74 

February,   1916 278,805  2.94 

March,    1916    284,545  3.01 

The  Alexandria  County  Lighting  Company  is  owned 
and  operated  by  the  Municipal  Service  Company  of 
Philadelphia,  Pa.,  H.  T.  Hartman,  president.  Similar 
turbine  installations  have  been  recently  placed  in  two 
other  power  plants  controlled  by  this  company,  one  at 
Staunton,  Va.,  and  the  other  at  Coatesville,  Pa.  In  each 
of  these  plants  a  motor-driven  centrifugal  booster  pump 
has  been  installed  to  operate  in  series  with  the  circulat- 
ing pump  when  the  cooling  tower  is  used.  At  Staunton, 
the  company  has  installed  a  vertical  type  of  condenser  in 
order  to  facilitate  cleaning  of  the  tubes.  The  water 
used  for  condensing  purposes  contains  at  times  large 
amounts  of  sewage,  and  for  this  reason  it  was  deemed 
advisable  to  use  a  vertical  condenser. 

The  work  of  enlarging  the  three  plants  mentioned  was 
done  under  the  direction  of  the  writer. 


A  Limit  of  Boiler- Water  Density  to  Prevent 

Tube  Failure 

Boiler  tubes  may  fail  due  to  bagging,  blistering, 
warping,  or  swelling  if  the  water  in  them  is  allowed  to 
become  too  impure  or  dense.  If  this  condition  occurs 
the  furnace  heat  may  drive  the  water  completely  away 
from  the  lower  tube  surfaces  by  the  sudden  formation 
of  steam  and  violent  foaming.  According  to  the  Au 
Sable  News,  which  is  published  periodically  by  the  Con- 
sumers Power  Company,  Jackson,  Mich.,  the  density  of 
water  in  boilers  should  not  be  allowed  to  exceed  1.003 
if  they  are  operated  above  rating.  The  density  may  be 
obtained  by  testing  water  taken  from  the  blow-off. 
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Causes  of  Lamp-Hours  Out  on  Detroit 

Municipal  Lighting  System 

According  to  the  twentieth  annual  report  of  the  Pub- 
lic Lighting  Commission  of  the  city  of  Detroit,  just 
published,  8193  arc  lamps  are  operated  by  the  city  light- 
ing plant.  During  the  twelve  months  covered  by  the 
report  the  average  number  of  lamps  operated  per  month 
was  7487,  with  outages  amounting  to  a  total  of  30,638 
lamp-hours  for  the  year.  The  total  lamp-hours  sched- 
uled was  29,207,855,  which  shows  the  lamp-hours  out  to 
be  about  one-tenth  of  1  per  cent.  The  causes  of  the 
outages  as  reported  are  as  follows: 

Lamps  Outage 

Out  Lamp-Hrs. 

Line  and  cable  trouble 7,938  14,472 

Lamp    trouble    2,733  14,000 

Trimmer's  neglect    15  67 

Station   trouble 4,759  2,099 

Totals    15,445  30,638 

The  net  cost  of  operation  and  maintenance  per  arc 
lamp  for  the  year  ending  June  30,  1915,  was  $24.28, 
against  $25.21  for  the  previous  twelve  months.  This  is 
reported  as  1.28  cents  per  kilowatt-hour.  Of  the  8193 
arc  lamps  operated  on  the  system,  2147  are  series- 
inclosed,  alternating-current  lamps,  5561  are  4-amp.  and 
485  are  6.6-amp.  General  Electric  luminous  arc  lamps. 
Eleven  men  are  required  to  trim  these  units.  From  the 
main  generating  station  and  each  of  four  of  the  substa- 
tions, a  patrolman  with  horse  and  buggy  inspects  lamps 
in  an  assigned  territory  immediately  after  the  arc  cir- 
cuits have  been  started  and  also  attends  to  any  outside 
trouble  that  may  develop. 


How  Three  Generators  Are  Operated  by  Two 

Belts  from  One  Flywheel  in  a 

Kansas  Station 

In  the  generating  station  of  the  Leavenworth  (Kan.) 
Light,  Heat  &  Power  Company  a  500-hp.  Filer  &  Stowel 
simple  non-condensing  engine  drives  three  generators 
from  two  belts  on  its  flywheel.  The  arrangement  of 
the  generators  and  the  belt  connections  are  shown  in  the 
accompanying  illustrations.  The  top  belt  drives  two 
direct-current  110-220-volt  generators,  each  rated  at  75 
kw.  and  arranged  so  that  the  pulley  is  between  them. 
The  other  belt  is  connected  to  the  pulley  of  a  300-kw. 
three-phase,  60-cycle,  2300-volt  alternator,  which  is  ar- 


ranged for  parallel  operation  with  either  a  500-kw.,  belt- 
driven  generator  or  a  500-kw.  turbo-generator. 

The  arrangement  of  the  generators  driven  by  the 
double-belt  arrangement  is  such  that  the  distance  be- 
tween the  engine  shaft  and  the  alternating-current 
generator  is  42.5  ft.  The  distance  between  the  engine 
shaft  and  the  pulley  of  the  two  direct-current  generators 
is  49  ft.  8  in.  The  engine  flywheel  is  18  ft.  in  diameter 
and  runs  at  96  r.p.m.,  making  the  belt  speed  5430  ft. 
per  minute.  The  width  of  the  belt  driving  the  300-kw. 
alternator  is  34  in.,  and  the  width  of  the  top  belt  driving 
the  two  75-kw.,  direct-current  machines  is  30  in. 


fig.  2- 


-ARRANGEMENT  OF  GENERATORS  OPERATED  BY  TWO  BELTS 
ON    ENGINE   FLYWHEEL 


According  to  W.  Schwerin,  superintendent  of  the 
Leavenworth  Light,  Heat  &  Power  Company,  this  ar- 
rangement of  drive  has  proved  satisfactory  in  the 
limited  space  available  for  the  equipment. 


FIG.     1  —  TWO     BELTS     CONNECTING     ENGINE     FLYWHEEL     AND 
GENERATORS 


Suggested  Reasons  for  Insulator  Deterioration 
and  Its  Prevention 

Numerous  hypotheses  have  been  advanced  for  the  de- 
terioration of  high-voltage  insulators  in  course  of  time, 
and  tests  and  experiments  have  been  carried  out  in  an 
attempt  to  determine  the  causes.  Inferior  grade  of 
porcelain  or  faulty  workmanship  do  not  seem  to  supply 
the  solution,  although  their  bearing  on  the  problem 
must  be  kept  in  mind  at  all  times.  Mechanical  vibration 
and  strains  producing  gradual  but  final  failure  with  or 
without  the  assistance  of  dielectric  stresses  seems  to 
have  been  the  cause  of  failure  in  some  cases.  In  others 
there  is  good  reason  to  suspect  that  sudden  temperature 
changes  have  caused  internal  stresses  in  the  insulator 
on  account  of  unequal  expansion  and  contraction  of  the 
body  of  the  porcelain  or  where  porcelain  and  metal  are 
adjacent,  each  having  different  coefficients  of  expansion. 
Yet  another  possible  reason  appears  to  be  that  of  ioni- 
zation of  the  air  in  air  pockets  in  the  insulator  followed 
by  electrolytic  action  and  abnormal  stresses.  Galvanic 
action  between  different  metals  offers  still  another 
plausible  explanation  under  certain  circumstances. 

The  trouble  is  so  universal  that  all  companies  oper- 
ating high-voltage  lines  and  manufacturers  of  suspen- 
sion-type insulators  are  endeavoring  to  find  an  explana- 
tion, or  at  least  a  preventive.  An  interesting  experi- 
ment is  being  tried  out  on  a  large  transmission  system 
in  Japan,  on  the  hypothesis  that  the  trouble  there  en- 
countered is  due  to  internal  stresses  in  the  insulator. 
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Between  1 1 1  *  -  two  parts  <>f  each  Insulator  la  placed  a  thin 
layer  <>i  cement.  Thia  layer  of  cement  la  not  laid  on  in 
one  piece,  but  conaista  of  three  asperate  section     paced 

u  each  other.  The  object  of  thia  con  traction 
enable  the  sections  of  the  Insulator  to  expand  and  con- 
tract, tii»'  cemenl  also  being  free  to  move  longitudinally, 
hut  aubjecl  tu  lesser  transverse  stresses  than  otherwise 
would  in-  tin-  case.  A  Dumber  <>t'  these  Insulators  have 
now  been  m  service  a  considerable  length  <>f  tunc  with 
no  sij.m  of  deterioration. 
Another  ingenious  experiment  is  being  tried  out  on 

a  Swedish  t  ransniission  lino  Operating  ;.i  70,000  volts. 
Tin1   Insulators   on   this   line  ace  of   tlio  suspension   type, 

units  composing  a  string.     Before  cementing  the 

cap  of  the  insulator  and  pin  into  the  porcelain,  the  sur- 

face  of  the  insulator  is  coated  with  a  layer  of  graphite 
and  waterglass.  These  conducting  lasers  of  graphite 
and  waterglass  are  then  connected  to  the  bolt  and  cap 
respectively  by  means  of  asbestos  washers  covered  with 
tinfoil.  The  object  of  this  construction  is  to  short- 
circuit  the  cement  binder,  and  in  this  way  offer  a  path 
for  the  charging  current  irrespective  of  the  cement.  By 
doing  this  it  is  expected  that  the  likelihood  of  electro- 
lytic action  caused  by  ionization  of  air  pockets  will  be 
overcome,  while  mechanical  strains  and  stresses  due  to 
expansion  and  contraction  will  be  eliminated  to  a  very 
large  extent,  if  not  entirely. 


Electrically  Interlocking  of  Elevator  Doors 

and  Motor  to  Prevent  Accidents 

Illustrated  herewith  is  a  control  scheme  which  has 
been  adopted  by  the  Rochester  Railway  &  Light  Com- 
pany for  an  elevator  in  one  of  its  stations  to  prevent 
the  car  being  started  while  the  door  is  open  and  to 
prevent  the  door  being  opened  except  at  landings.  Ac- 
cording to  L.  I.  Hall  in  the  company's  Gas  &  Electric 
Xeivs,  when  the  car  is  directly  opposite  a  landing — with- 
in the  limits  of  a  few  inches — the  bent  trip  B  holds 
trip  lever  T  in  such  a  position  that  it  frees  the  auto- 
matic door  latch,  allowing  the  door  to  be  opened  in  the 
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CONNECTIONS  FOR   SAFETY  ELEVATOR   MECHANISM   IN  RUNNING 
POSITION 

usual  manner.  The  moment  the  door  is  even  slightly 
opened  a  spring-operated  lever,  L,  tends  to  force  it 
farther  open,  at  the  same  time  opening  the  circuit  of  a 
relay  which  de-energizes  the  elevator  motor  supply  line. 
In  case  a  door  should  be  opened  just  as  a  car  is  passing 
a  landing  the  same  operation  will  take  place  and  the 
car  is  brought  to  a  stop. 


How  Transmission  Lines  Were  Protected 
During  Blasting 

When    stumps    are    being   blasted    in   the   vicinitj    Ot 

transmission    lines    it.    may    he    advisable    to    induce   the 

blasters  t<>  follow  the  methods  employed  along  the  Seat- 
tle toil  lead  of  the  Pacific  Telephone  ft  Telegraph  Com- 
pany to  prevent  damage  to  the  conductors  and  interrup- 
tion to  service.  Along  the  telephone  line  mentioned  the 
i  Kplosive  was  placed  about  4  ft.  to  5  ft.  beneath  the 
(enter  of  each  stump.  The  top  and  sides  of  the  stump 
were  then  covered  with  brush  and  saplings  which  acted 
as  a  blanket  for  the  explosion,  controlling  both  the  hori- 
zontal and  vertical  distribution  of  the  debris. 


Causes  of  Boiler  Defects  According  to 

Frequency  of  Occurrence 

The  chart  shown  herewith  presents  graphically  the 
relative  frequency  of  boiler  defects  reported  by  inspec- 
tors of  the  Hartford  Steam  Boiler  Inspection  Insurance 
Company  last  year.  The  bars  extending  to  the  right 
indicate  the  relative  numbers  of  each  defect  observed, 
while  the  bars  extending  to  the  left  indicate  the  relative 
numbers  of  dangerous  defects.  The  sections  extending 
to  the  dashed  lines  represent  the  ratios  of  dangerous 
defects  to  total  defects  observed.  An  analysis  of  this 
chart  shows  that  while  cases  of  sediment  and  scale  were 
prominent  the  greatest  number  of  dangerous  defects 
were  in  tubes  or  flues.  This  is  apparent  because  a  de- 
fect in  a  tube  or  flue  makes  it  dangerous,  whereas  de- 
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ANALYSIS   OF   BOILER   DEFECTS   ACCORDING  TO   CAUSES 

fects  in  other  apparatus  may  merely  hinder  perform- 
ance of  usual  duties  and  involve  no  immediate  danger. 
It  may  be  pointed  out,  however,  that  the  number  of 
dangerous  defects  due  to  sediment  and  scale,  blow  offs, 
leakage  around  tubes  and  low  water  is  large.  Other 
defects,  while  relatively  small,  constituted,  in  number, 
almost  40  per  cent  of  the  total  dangerous  defects. 


May  13,  1916 


ELECTRICAL     WORLD 


1109 


MARKETING  ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Tips  for  New  Business  Which  Non-Commer- 
cial Employees  Can  Send  In 

The  Pacific  Light  &  Power  Corporation,  operating  in 
the  vicinity  of  Los  Angeles,  Cal.,  is  encouraging  its 
employees  in  all  departments  to  secure  new  business  for 
the  company.  Tips  for  new  installations,  apparatus  and 
electric  devices  are  solicited,  and  noticeable  increases 
are  being  derived  through  this  added  co-operation.  To 
inspire  employees  to  the  utmost  in  this  work,  the  sales 
department  has  recently  issued  the  following  notice: 

Have  you  ever  stopped  to  think  that  every  employee  of  this 
company  is  or  can  be  a  salesman?  If  this  fact  were  generally 
realized  we  would  soon  have  an  organization  of  wonderful  effec- 
tiveness. Let  us  suppose  that  you  make  it  a  point  to  speak  to  at 
least  one  person  every  day,  explaining  something  about  our 
service  or  recommending  the  use  of  electricity  in  place  of  gas 
or  some  other  competing  medium.  This  would  mean  250,000 
seeds  dropped  in  a  year  and  would  be  of  infinite  value  to  the 
company  in  which  we  are  vitally  interested. 

Or  take  another  view.  If  each  employee  would  send  in  only 
one  tip  each  month — a  tip  as  to  a  prospective  consumer  or  a 
chance  at  some  additional  load — this  would  mean  nearly  10,000 
opportunities  in  a  year  and  each  opportunity  would  mean  more 
revenue  for  us. 

Here  is  the  information  we  want. 

Does  your  neighbor  need  an  electric  iron  or  toaster? 

Who  needs  a  motor? 

Do  you  know  anybody  who  is  going  to  move? 

Does  your  corner  grocer  use  gas? 

Would  your  barber  buy  an  electric  fan? 

Do  you  know  anybody  who  is  going  to  open  up  a  store  or  shop? 

Thece  are  dozens  of  other  tips  that  will  suggest  themselves  to 
you.     Send  them  in — we  need  them. 


Arrangement  of  New  Central  Station  Busi- 
ness Office  at  Indianapolis,  Ind. 

The  Merchants'  Heat  &  Light  Company  of  Indianap- 
olis, Ind.,  has  taken  a  seventeen-year  lease  on  the  Kahn 
Tailoring  Building  at  Washington  and  Meridian 
streets,  that  city,  a  corner  which  practically  all  street 
car  lines  pass.  In  this  25-ft.  by  125-ft.,  four-story 
structure  the  company  is  planning  to  install  an  appli- 
ance salesroom  and  executive  offices  on  the  first  floor 
and  accounting  offices  on  the  floor  above.  It  will  be  the 
company's  aim  to  make  the  building  a  most  modern 
central  station  office  deserving  of  the  name  it  will  carry 
—"The  Daylight   Corner." 

More  than  one-half  of  the  entire  first  floor  will  be 
given  over  to  the  appliance  salesroom  and  customers' 
department,  which  will  be  decorated  in  gray  and  white. 
Along  one  side  of  the  building  there  will  be  no  boxed-in 
show  windows,  but  large  plate-glass  openings  will  be 
used  on  that  side  to  give  passers-by  an  opportunity  to 
look  over  the  entire  salesroom. 

In  equipping  the  appliance  salesroom  every  effort  will 
be  made  to  prevent  it  from  looking  like  merely  a  port- 
able-lamp display.  R.  A.  McGregor,  who  has  that  part 
of  the  work  in  charge,  is  strongly  opposed  to  the  idea 
of  exhibiting  so  many  highly-colored  and  expensive 
lamps  that  the  more  profitable  energy-consuming  de- 
vices are  made  unattractive  by  comparison. 

The  exterior  of  the  building  will  be  lighted  by  flood 
lamps  and  will  carry  two  electric  signs.  One  of  the 
latter  will  be  a  3-ft.  skeleton-letter  sign,  which  will  ex- 
tend along  the  two  exposed  sides  of  the  building.  In- 
stead of  lying  flat  against  the  wall,  this  sign  will  ex- 
tend out  over  the  sidewalk  so  that  the  flood  lamps  to 
light  the  walls  can  be  hidden  behind  it.     The  28-ft.  by 


40-ft.  roof  sign  will  read,  "The  Home  of  the  Merchants' 
Heat  &  Light  Company."  The  company  expects  to 
occupy  its  new  home  early  in  the  summer. 


Broadway's  Latest  Skyrocket  Sign  Novelty 

The  new  Rialto  motion-picture  theater  at  Times 
Square,  New  York  City,  challenges  the  attention  of 
passing  Broadway  throngs  with  the  novel  display  shown 
herewith,  which  is  not  only  visually  spectacular,  but 
audible  as  well.  The  huge  illuminated  central  wheel 
rotates  rapidly,  and  from  it  as  a  center  "rockets"  ap- 
pear to  shoot  up  distances  of  50  ft.  and  curl  over  the 
sign  at  the  top,  and  as  each  rocket  bursts  the  corre- 


THE    NEWEST    SIGN    ON    BROADWAY'S    FLASHING    FIRMAMENT — 
A   DISPLAY   THAT   IS   AUDIBLE   AS   WELL  AS   SPECTACULAR 

sponding  letter  is  lighted.  As  each  streamer  starts 
the  hissing  sound  of  an  ascending  skyrocket  is  heard, 
produced  by  the  escape  of  compressed  air.  After  all 
the  letters  have  been  lighted,  the  rockets  again  ascend 
and  light  the  whole  sign  in  another  color.  On  the 
corner  of  the  building  is  a  fireworks  flower-pot  sign,  in 
which  continuous  streaks  of  light  shoot  through  the 
letters  of  the  sign.  The  signs  on  this  theater  contain 
some  6000  lamps,  and  the  equipment,  which  was  de- 
signed and  installed  by  the  Norden  Electric  Sign  Com- 
pany, New  York,  includes  the  mechanism  for  rotating 
the  wheel,  the  air  compressor  for  producing  the  rocket 
sound,  and  the  flasher  operating  the  rocket  effect. 
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The  Fans  That  Yield  Big  Profits 

Tin    Month  i>i   M.is   Present!  th<    I  Push  th<    S*l< 

Celling  Pana  ind  the  Wring  [nitallatii 

Tll.it     Qo    With      Thrill 

The  man  \\ii<»  lets  the  weather  sell  his  fans  for  him 
wastes  opportunity  and  loses  profit  money  thai  would 
i)t>  his  for  the  taking.  II*.*  throws  away  one  of  the  besl 
markets  of  the  season     the  market    for  t  h^  fan  that 

is  mounted  on  the  ceding-  This  is  the  tan  that  can  and 
should  he  sold  right  now  in  May,  for  e\ei\  tune  a  ceil- 
ing tan  is  sold  a  wiring  job  ffOOCI  with  it,  and  the  wiring 
job  takes  time. 

it    is   not    many  years  ago  that   all  the  contractor 

thought  of  Belling  for  service  in  stores  was  the  ceiling 
Ian.  It  was  the  standard  fan  tor  the  purpose  and  the 
merchant  asked  tor  it,  for  the  desk-type  fan  had  not 
then  won  its  way  to  universal  popularity — it  was  young 
and  for  big  spaces  looked  both  small  and  toy-like.  And 
so  the  contractor  made  two  separate  and  distinct  efforts 
to  sell  electric  fans- — and  pushed  the  ceiling  type  first 
before  the  heat  of  summer  brought  the  voluntary  call 
for  desk  fans  upon  him.  But  the  demand  for  desk  fans 
has  increased  so  greatly  with  their  general  adoption 
for  all  purposes,  that  the  dealer  has  been  gradually  for- 
getting what  the  larger  fan  offers  him,  and  his  fan  cam- 
paign is  resolving  itself  into  a  process  of  just  laying  in 
a  stock  of  assorted  desk  fans,  putting  them  in  his  win- 
dow when  the  hot  days  come,  sending  out  the  advertis- 
ing matter  provided  by  the  manufacturer,  and  taking  in 
profits  when  the  heat-stricken  public  rushes  to  buy. 

There  are  three  good  reasons  why  the  contractor 
should  make  a  strenuous  campaign  each  year  to  sell  the 
larger  fan — first,  it  sells  for  a  higher  price  and  brings 
a  bigger  profit;  second,  it  must  be  wired  and  installed, 
thus  creating  further  opportunity  for  profit;  and  third, 
it  offers  actual  advantage  both  to  the  merchant  in  the 
greater  air  it  throws  and  to  the  central  station  in  the 
greater  current  it  consumes.  For  these  reasons  the 
ceiling  fan  and  the  gyrating  fan  should  not  be  over- 
looked— but  they  will  not  sell  themselves  as  desk  fans 
do  in  the  sweltering  weeks  of  June;  they  must  be  sold 
just  as  you  sell  exhaust  fans. 

A  canvass  of  the  stores,  cafes,  restaurants  and  pub- 


lic buildings  will  disclose  innumerable  situations  where 
the  big  fan  will  provide  the  better  service  ami  good 

salesmanship  will  turn  the  trick  if  it   is  done  now  while 
there  is  \  et  time  to  do  the  wiring  before  the  great  heat 

comes. 


A  Housewiring  Campaign  where  Neutral  Terri- 
tory between  Salesmen's  Districts  was 
Left  Open  to  Competitive  Effort 

The  Minneapolis  General  Electric  Company  reports 
remarkable  success  in  its  Campaign  to  win  old  houses 
during  "Wire-Your-Home"  Month.  In  all  several  sales- 
men were  engaged  in  the  work,  and  preliminary  to  the 
campaign  they  compiled  by  personal  selection  a  list  of 
250  homes  located  along  the  company's  lines,  all  appar- 
ently hopeful  prospects  for  housewiring.  Then  just 
prior  to  the  beginning  of  the  "month,"  three  form  let- 
ters were  sent  out  to  this  list,  covering  the  general 
arguments  but  without  mention  of  the  special  offer  that 
was  to  follow. 

On  March  13  an  advertisement  was  inserted  in  the 
local  newspapers  announcing  the  special  offer  of  the 
campaign — to  wire  and  furnish  fixtures  for  a  six-room 
house,  complete  and  ready  to  burn — for  the  flat  price  of 
$50.  This  was  supported  by  a  return  postcard  that  went 
direct  to  the  selected  list  of  250,  and  brought  back 
twelve  contracts  immediately,  and  the  salesmen  went  to 
work  to  comb  the  city.  Special  districts  for  this  cam- 
paign were  laid  out  for  each  salesman,  arranged  so  that 
a  neutral  territory  intervened  between  each  two,  in 
which  either  man  was  free  to  hunt  in  active  competition 
with  his  fellow.  The  downtown  district  was  handled 
independently  as  a  "Wire-Your-Store"  campaign,  in 
charge  of  the  regular  downtown  man. 

In  all  595  new  customers  were  secured  within  the 
month  under  this  plan,  though  the  majority  of  contracts 
embraced  more  extensive  equipment,  and  the  average 
price  per  contract  figured  slightly  more  than  $75.  These 
contracts  were  all  turned  over  to  the  electrical  contrac- 
tors, the  central  station  salesmen  merely  producing  the 
inquiries  and  acting  in  an  advisory  capacity  to  the 
customers. 


National  House  Wiring  Month' 

djCrj  March  15th  to  April  15th  <I*CA 

«|/«}V/    An  Example  of  Honse  Wiring  Barg.ins    *POV/ 
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6  Rooms,  Wiring  and  Fixtures 
Complete,  Ready  to  Burn 

THIS  OFFER  FOR  ONE  MONTH  ONLY 


$50 


We  are  also  giving  Electrical  Premiums  during  "Wire  Your  Home  Mcnth" 

Try  Electric  Cooking  at  the  New  2i-Cent  Rate 

DROP  into  our  new  Electric  Range  Display  Room  any  afternoon  at  2:30  o'clock  and  see  a  won- 
derfully interesting  demonstration  of  Electric  Cooking. 
The  first  100  persona  who  purchase  electric  ranges  from  us  will  buy  at  specially  low  prices- 
unusual  concessions  simply  to  introduce  electric  cooking  in  the  various  neighborhoods  of  the  city. 
Visit  our  Display  Room  and  Electric  Cooking  Demonstration. 

The  Minneapolis  General  Electric  Company 


Main  6100= 


15  SOUTH  FIFTH  STREET 

=====  TELEPHONES = 


=Center  1320 


208  ALREADY  BUILT  HOUSES 

Throughout  the  city  have  wired  for  Electric 
Light  during  the  first  15  days  of 

"WIRE  YOUR  HOME  MONTH" 

March  15  to  April  15 


Only  a  Few  Days  More  of  Our  Special  Bargain  Wiring  Offer 


$50 


6  ROOMS,  WIRING  AND  FIXTURES 
COMPLETE-READY  TO  BURN 


$50 


The  Minneapolis  General  Electric  Company 


MAIN  6100  = 


15  SOUTH  FIFTH  STREET 

=TELEPHONES= 


CENTER  1320 


NEWSPAPER   ADVERTISEMENTS   WHICH    SUPPLEMENTED   FORM   LETTERS  TO   CUSTOMERS   IN   MINNEAPOLIS   HOUSE-WIRING   CAMPAIGN 
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THE   MOTION   PICTURE    AS   AN   AID   TO   THE  POWER   SALESMAN 

It  is  the  action  of  the  motor  that  the  customer  is  to  buy — and, 
except  by  motion  pictures,  this  action  cannot  be  demonstrated 
unless  the  prospect  visits  many  installations,  which  he  will  not  do. 

Increasing  Sales  by  Motion  Pictures 

How  This  New  Selling  Force  Will  Serve  the  Electrical  Industry 
— Depicting  the  Action  of  the  Motor-Driven  Appliance 

BY  T.  Gruen 

Vice-President  Leggett-Gruen  Corporation 

Among  the  great  fundamental  inventions  of  recent 
years  none  promises  to  contribute  more  to  business 
efficiency  and  progress  than  the  motion  picture — re- 
garded so  far  by  most  men  as  a  medium  for  the  amuse- 
ment of  the  masses. 

But  the  future  of  the  motion  picture  will  be  also  a 
commercial  one,  in  which  it  will  become  the  right-hand 
of  the  salesman  and  a  mighty  force  for  progress  in 
the  selling  of  electric-service  applications.  It  stands 
to  reason  that  anything  that  increases  efficiency  or 
reduces  selling  cost  is  of  vital  usefulness,  and  the 
motion  picture  accomplishes  both.  It  has  stood  the 
acid  test  and  its  value  is  to-day  fully  recognized  by 
shrewd  business  men,  some  of  whom,  realizing  its 
adaptability  to  the  industrial  world,  have  adopted  it 
as  a  valuable  sales  ally. 

Picturing  the  Machine  in  Motion 

Many  manufacturers  have  at  one  time  or  another 
considered  the  application  of  motion  pictures  to  their 
businesses,  and  many  have  adopted  it.  Some,  through 
lack  of  a  proper  study  of  the  subject,  have  vetoed  it. 
But  in  this  new  device  we  have  the  greatest  medium 
for  commercial  story-telling  that  the  world  has  ever 
seen,  and  men  are  beginning  to  recognize  the  oppor- 
tunity it  offers.  The  greatest  advantage  lies  in  the 
fact  that  the  motion  picture  visualizes  the  salesman's 
story— for  the  motion  picture  is  not  dependent  on 
words.  It  knows  no  tongue,  country  or  season,  but 
tells  your  story  as  you  would  have  it  told,  in  the 
universal  language  of  action.  Action  demands  atten- 
tion, and  to  secure  attention  is  the  first  essential  in  mak- 
ing a  sale. 

The  time  is  coming,  therefore — and  it  is  well  for 
electrical  manufacturers  and  central  station  men  to 
think  about  this  now — when  the  salesman  will  use  the 
moving  picture  instead  of  photographs.  In  selling 
motor  service  he  will  call  upon  his  "prospect"  by  ap- 
pointment, carrying  with  him  a  portable  moving-pic- 
ture projector  set,  which  will  be  set  upon  the  desk, 
and  as  the  salesman  talks  he  will  be  showing  moving 


pictures  of  electric-motor  appli- 
ances, thrown  upon  the  wall. 
What  better  presentation  could  be 
made? 

An  ordinary  photograph  is 
quite  inadequate,  because  it  is  the 
action  of  the  motor  that  the  man 
is  buying — the  work  it  does  is 
what  he  wants — and  except  in  mo- 
tion pictures  this  action  cannot  be 
demonstrated  unless  the  prospect 
visits  many  installations,  which  he 
will  not  do.  This  use  in  motor- 
service  sales  will  probably  be  the 
first  step  in  the  adoption  of  the 
motion  picture  as  an  influence  in 
the  sale  of  electric  service — but 
the  same  condition  applies  to 
many  other  appliances  as  well. 
The  washing  machine,  for  in- 
stance, cannot  be  carried  around 
from  house  to  house.  The  moving 
picture  can  and  will  tell  the  story 
to  the  housewife  in  as  interesting 
a  way  as  though  she  watched  the 
appliance  herself.  It  will  be  no 
less  useful  in  demonstrating  the 
other  devices,  and  there  will  be  no 
difficulty  in  gaining  a  hearing  in 
any  house.  But  the  picture  must 
be  worth  seeing  to  insure  carry- 
ing your  message  to  the  world  at 
large. 

To  Demonstrate  Details 

Whether  it  be  a  question  of 
stimulating  sales  directly  to  the 
consumer,  or  of  selling  factory 
equipment  or  installations,  the 
motion  picture  has  no  equal  as  an 
aid  to  the  salesman,  for  its  su- 
periority lies  in  the  fact  that  it 
compels  concentration  on  the  story 
it  tells.  The  entire  sales  argu- 
ment is  told  in  a  dignified,  force- 
ful manner,  with  every  detail 
emphasized. 

Portable,  fireproof  projecting 
machines  are  now  available,  which 
use  a  special  non-inflammable  film. 
Such  a  machine  may  be  demon- 
strated in  any  office  or  room,  pro- 
jecting the  picture  on  a  small 
screen  or  light  wall. 

Consulting  engineers  who  have 
been  questioned  on  the  subject 
have  been  quick  to  recognize  the 
possibilities  of  motion-picture 
salesmanship,  readily  conceding 
how  much  of  their  time  could  be 
saved  by  having  installations,  ma- 
chinery, etc.,  demonstrated  to 
them  in  their  offices.  And  what 
applies  to  engineers  is  likewise 
applicable  to  the  other  busy  men 
who,  although  willing,  lack  the 
time  to  go  on  tours  of  inspection. 
All  this  demonstrates  the  great 
potential  sales  value  of  the  mo- 
tion picture  as  a  medium  for  es- 
tablishing a  closer  relation  be- 
tween the  manufacturer  and  the 
buyer. 
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The  motion  picture 
Visualizes  the  sales- 
man's story — for  the 
motion  picture  is  not 
dependent  on  words 
— it  tells  its  story  in 
the  universal  lan- 
guage of  action. 


B  I.  E  I    r  RICAL     W  o  R  L  I) 


\  i.i    >;,,  N 


Experience  shows  Electric  Cooking  t<>  B<   a 
Profitable  Day  Load  in  Illinois  Communil 

in  the  course  "t"  the  paper  on  "Electric  Cooking" 
anted  before  the  Illinois  state  Electric  A  ociation 
at  Champaign  i>>  .1.  Paul  Clayton  of  Mattoon,  [11.,  Mr. 
<  !layton  said  In  pari ! 

■■There  are  aboul  625  towns  in  Illinois  receiving  elec- 
tric  Bervice,   and  of  these  towns   only   --•">  are  supplied 

with  gas.    There  are,  therefore,  400  towns  where  electric 

COOking  ran  he  successfully  developed  with  elect  rie  rates 

low  enough  to  make  this  form  of  cooking  :m  economic 

9UCC6S8.      It    is  estimated  that   in   Illinois  there  are  80,000 

residence  customers  now  using  electric  lighting  who 
have  no  gas  available.  The  average  annual  income  from 
an  electric  range  customer  amounts  to  about  $36.    The 

total  possible  Income  from  elect  rie  cooking  if  every  resi- 
dence customer  could  be  supplied  would,  therefore, 
amount  to  12,880,000  per  year. 

"Our  company,  the  Central  Illinois  Public  Service 
Company,  has  kept  records  of  the  monthly  energy  con- 
sumption of  150  cooking  customers  divided  among  fifty 
towns.  The  average  consumption  per  customer  bj 
months  for  the  last  six  months  of  1915  was  as  follows: 

Kw.-hr. 

July    99.8 

August     89.8 

September    93.3 

October    108.0 

November    101.6 

December    106.1 

Average  per  month  for  all  customers 101.7 

"This  average  is  not  the  arithmetical  average  of  the 
above  figures,  but  is  the  weighted  average  for  all  cus- 
tomers. 

"In  order  to  develop  cooking  to  any  large  extent  in 
Illinois,  it  is  necessary  to  offer  rates  of  from  3  cents  to 
4  cents  per  kilowatt-hour  for  residence  cooking  and  of 
less  than  3  cents  per  kilowatt-hour  for  restaurants, 
hotels  and  other  cooking  customers  using  large  amounts 
of  energy. 

"When  we  first  started  selling  electric  ranges  we  kept 
a  very  accurate  account  of  all  the  expenditures  neces- 
sary to  serve  each  range.  The  total  cost  per  range  of 
connecting  thirty  ranges  in  fifteen  towns  with  the  price 
of  copper  as  it  was  one  year  ago  was  as  follows : 

Per 
Customer 

Line  extension    (primaries  and  secondaries) $5.26 

Service  drops    (additional  investment) 2.29 

Transformers     6.12 

Meters    7.91 

Total    additional    expenditure $21.58 

"In  connecting  the  above  thirty  customers  it  was 
necessary  to  increase  the  transformer  equipment  in  only 
eight  cases.  The  remaining  twenty-two  customers  were 
served  from  the  transformers  already  serving  lighting 
customers  in  the  immediate  vicinity.  Our  experience 
to  date  seems  to  indicate  that  the  average  additional  ex- 
penditure per  cooking  customer  for  line  extensions, 
service  drops,  transformers  and  meters  will  not  average 
more  than  $30  per  customer,  although  we  have  had  a 
few  installations  that  cost  as  much  as  $50  to  $60  per 
customer.  We  find  that  transformers  must  be  changed 
for  about  25  or  30  per  cent  of  the  cooking  customers 
taken.  The  electric-range  load  is  diversified  in  the  same 
way  as  the  lighting  load  to  a  very  large  extent. 

"In  order  to  make  cooking  by  electricity  successful, 
it  is  very  necessary  that  the  service  to  each  range  be 
carefully  planned,  so  that  there  is  full  voltage  at  the 
range.     We  have  had  one  case  where  the  voltage  on  a 


number  of  ranges  fell  to  about  L0  per  cent  below  normal 
and  the  consumption  of  the  ranges  was  very  much  In- 
creased    from    this    cause,    resulting    in    dissatisfaction 

from  high  bills, 
"When  we  first  commenced  selling  ranges  we  found 

that    many    of    the  company's   employees   did   not   really 

believe  in  electric  cooking  but  felt  that  its  cost  would 
he  so  high  it  would  he  prohibitive.  Many  of  our  pros- 
pect ive  customers  ask  why  t  he  employees  of  the  company 

do  not  lie  electric  cooking  if  it  possesses  such  advan 
tagcs  as  we  claim.  We  held  a  meeting  of  our  salesmen 
and  superintendents  of  our  principal  towns  and  had  the 
different  range  manufacturers  demonstrate  their  ranges 
and  actually  cook  a  dinner  for  these  men.  This  meeting 
entirely  changed  the  feeling  of  our  employees  toward 
electric  cooking.  We  then  started  on  a  campaign  to 
secure  as  many  employees  of  the  company  as  possible, 
as  we  found  that  when  an  employee  becomes  a  range 
customer  he  also  becomes  a  very  active  salesman. 

"In  conclusion,  it  may  be  said  that  when  a  lighting 
customer  purchases  a  range  the  income  from  the  cus- 
tomer is  tripled.  The  additional  investment  necessary 
to  serve  the  range  is  in  most  cases  not  so  large  as  the 
original  investment  in  distribution  system  necessary  to 
serve  the  customer  with  lighting  service  only.  It  is 
thus  apparent  that  the  additional  income  from  cooking 
must  result  in  greatly  increasing  the  gross  earnings 
which  can  be  secured  from  a  residence-lighting  distri- 
bution system  without  proportionately  increasing  the 
investment.  The  electric-cooking  load  offers  practically 
the  only  hope  of  materially  increasing  the  earnings  in 
towns  where  electric-power  load  is  not  available,  as  is 
the  case  in  many  small  towns." 

The  Advisability  of  Special  Rates  for  Cooking 

In  the  discussion  on  electric  cooking,  J.  P.  Ingle  of 
Keokuk,  Iowa,  declared  that  the  practice  of  giving  cus- 
tomers two  rates,  one  for  lighting  and  one  for  cooking, 
without  restricting  the  hours'  usage  of  the  equipment, 
would  cause  electric  companies'  patrons  soon  to  demand 
the  lower  rate  for  both  lighting  and  cooking.  He  cited 
the  unfortunate  experience  gas  companies  have  had 
with  different  rates  for  lighting  and  for  cooking  as  a 
case  in  point.  He  also  expressed  the  opinion  that  elec- 
tric cooking  is  an  on-peak  load. 

Mr.  Ingle's  arguments  were  answered  by  J.  G. 
Learned  of  Chicago  and  K.  A.  Steinhauser  of  Nashville, 
111.  Mr.  Learned  said  that  the  present  trend  of  rates  is 
downward  and  that  developments  in  the  art  of  genera- 
tion and  distribution  probably  will,  by  the  time  a  single- 
rate  system  is  demanded,  allow  companies  to  sell  energy 
for  3  cents  per  kilowatt-hour  at  a  profit.  He  also  pointed 
out  the  fact  that  the  large  meal  of  the  day  in  small 
towns  is  cooked  at  noon  when  the  central-station  load  is 
low.  Mr.  Steinhauser,  who  has  forty  range  customers 
in  a  town  of  2500  inhabitants  and  has  been  selling 
energy  for  cooking  at  3  cents  for  about  five  years,  said 
that  three  of  every  ten  ranges  installed  operate  on  the 
peak  while  the  remainder  take  off-peak  energy. 


Everything  Sold  but  the  Electric  Sign 

The  merchandising  value  of  the  electric  sign  was  re- 
cently demonstrated  in  Toledo  by  the  Home  Furniture 
Company.  This  concern  was  about  to  move  to  a  new 
store  and  headed  its  newspaper  advertisements  with  the 
statement :  "The  only  thing  we  will  carry  with  us  after 
this  removal  sale  is  over  is  the  electric  sign  on  our 
building."  The  sign  was  also  illustrated  in  the  "ad." 
The  Toledo  Railways  &  Light  Company  promptly  took 
advantage  of  this  gratuitous  advertisement  of  an  elec- 
tric sign's  value. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Construction  of  an  Electrostatic 
Voltmeter 

Features  of  a  Device  for  Measuring  Potentials  Up  to  75,000  Volts 

Used  in  Connection  with  the  Cottrell  Process  of  Electrical 

Precipitation  of  Smoke  and  Fumes 

By  E.  R.  Wolcott 

AN  electrostatic  voltmeter  for  measuring  potentials 
such  as  are  used  in  the  Cottrell  process  of  elec- 
trical precipitation  of  smoke  and  fumes,  which  may 
readily  be  used  to  give  the  root-mean-square  values  of 
either  direct  or  alternating  current  voltages  up  to  75,000 
volts,  has  been  developed  in  the  laboratories  of  the  West- 
ern Precipitation  Company  of  Los  Angeles. 

As  shown  in  the  accompanying  illustrations  this  volt- 
meter has  been  constructed  on  the  principle  of  the  Kel- 
vin guard-ring  electrometer  which  can  be  readily  cali- 


FIG.  1 — ELECTROSTATIC  VOLT-METER,  SHOWING  HIGH-POTENTIAL 
AND    GROUNDED    PLATES 

brated,  as  the  force  of  electrostatic  attraction  is  balanced 
by  a  known  weight  and  the  reading  is  taken  in  absolute 
c.g.s.  units. 

As  shown  in  Fig.  1,  A  and  B  are  two  conducting  sur- 
faces, A  being  connected  to  the  source  of  high  potential 
and  B  to  ground.  M  is  a  micrometer  screw  for  adjust- 
ing the  distance  d  between  A  and  B.  The  surface  A 
consists  of  two  parts,  the  rigid  guard  ring  and  the  mov- 
able plate  P  which  is  hung  from  spring  S  (see  Fig.  2) 
mounted  in  the  tube  T.  These  two  plates  are  normally 
in  the  same  plane. 

If  the  spring  S  be  so  adjusted  that  a  certain  upward 
force  F  be  exerted  on  the  plate  P,  having  an  area  p, 
which  is  at  a  distance  d  from  the  plate  B,  then  the  emf. 


in  volts  that  must  be  applied  to  A  to  again  bring  P  into 
the  plane  of  G  equals 

e  =  k  d  V  8  71  / 

P 
where  k  is  the  constant  of  transformation  from  elec- 
trostatic  units   into  volts   and   is   approximately   equal 
to  300. 

This  relation  holds  only  when  the  diameter  G  is  large 
compared  to  that  of  P  and  when  the  distance  d  is  not 
too  large  as  compared  to  P.  An  experimental  determi- 
nation of  these  limitations  may  be  expressed  as  follows: 

R     :     r     :     d     ::     8     :     3     :     12 
where  R  is  the  diameter  of  the  plate  G,  r  is  the  diameter 
of  the  disk  P  and  d  the  distance  between  A  and  B. 

The  instrument  is  calibrated  by  means  of  a  known 
mass,  that  is  the  platinum  spiral  w,  which  may  be  added 
to  or  removed  from  the  plate  P  by  the  knurled  head  K 
which  lifts  the  hollow  cylinder  Y  so  that  the  mass  w 
rests  on  it,  as  shown  in  Fig.  4,  instead  of  on  the  shoulder 
F,  as  shown  in  Fig  3. 

Referring  to  Fig.  1,  R  is  a  small  rod  from  which  is 
suspended  a  spring,  S,  and  which  is  securely  held  by  the 
clamp  C.     The  knurled  head  H  permits  of  fine  adjust- 


MGS.    2,    3,    4    AND    6 — DETAILS    OF    HIGH-POTENTIAL    ELEMENT, 
SHOWING     SPRING    AND     WEIGHTS 

ment  in  raising  and  lowering  the  plate  P,  which  is  sus- 
pended from  the  spring  S  (see  Fig.  2).  The  brass  tube 
T  incloses  spring  S  and  has  two  opposite  windows,  O, 
near  its  lower  end,  through  which  a  beam  of  light  from 
the  lamp  L  passes.  By  means  of  the  microscope  sup- 
ported at  U  and  V  a  magnified  shadow  of  the  tip  of  the 
loop  X  is  focused  on  the  translucent  screen,  as  shown 
in  Fig.  6.  N  is  a  hollow  cylinder  of  hard  rubber  to 
darken  the  translucent  screen  and  at  the  same  time 
prevent  the  observer  from  getting  too  close  to  the  highly 
charged  upper  part  of  the  instrument.  The  insulating 
supports  (I-I-I)  are  of  hard  rubber.  E  is  a  fixed  plate 
which  supports  the  movable  plate  B.  J  is  a  knurled 
head  for  rapid  adjustment  of  the  plate  B,  as  shown  in 
Fig.  5.  Fine  adjustment  may  be  obtained  by  turning 
the  micrometer  screw  at  M.  D  is  graduated  disk  which 
indicates  the  distance  E  between  plates  A  and  B  on  the 
scale  V  and  may  be  calibrated  to  read  directly  in  volts. 
Q-Q-Q  are  levelling  screws. 

The  method  of  operation  is  as  follows: 

The  instrument  is  levelled  so  that  the  plate  P  swings 


MM 


E  I.  E  CTRICA  I.     W  0  R  I-  l> 


\ ...     67,   No     !fl 


j     /»■  ia  then  moved  up  to  make  contact  with   1  and 

the  disk  l>  and  scale  I     tei  to  rei  The  micro 

cope  i-  adjusted  so  thai  the  tip  of  the  shadou  ol    \ 

touches  the  line  /.  on  the  translucent  screen,  a      hown 

in  Pi| 

The  plate  />'  is  then  lowered  and  the  mass  n     in  tins 

r.i  i  tag.)  allowed  to  rest  on  the  shoulder  P  by  low 

ering  the  hollow  cylinder  Y  by  means  of  the  knurled 

head  K,  as  shown  In  Fig.  8.    The  tension  of  the  Bpring 

S    is  adjusted   at    //    so   that    the  tip  of   the  shadow  of   X 

again  touches  the  line  /.,  Pig.  »'>.    The  knurled  head  K 

is  then  turned  so  as  to  lift  the  spiral  from  S,  as  shown 

in  Pig.  1.  The  plate  /'  ascends  a  short  distance  and  the 
instrument  is  ready  t<>  use.  The  upper  part  <»!'  the  in- 
strument is  then  connected  to  the  high-tension  source 
and  />'  is  grounded  or  connected  to  the  opposite  terminal 

of  the  high-tension  Bource,  it'  so  desired,  as  E  is  also 

insulated. 

The  electrostatic  attraction  causes  plate  P  to  move 
toward  />'.  />'  is  then  adjusted  80  that  the  tip  of  the 
image  of  X  again  touches  the  line  L.  The  electrostatic 
attraction  between  the  disks  P  and  P  is  then  equal  to 
tlu-  attraction  exerted  by   gravity  on  the  mass  W.     By 


FIG.     5- 


-RACK-AND-PINION     ELEVATING     MECHANISM     FOR 
ADJUSTING    PLATE    B 


substituting  the  values  d,  f  and  p  in  c.g.s.  units  in  the 
formula,  the  readings  in  volts  is  determined  or  the  scale 
may  be  calibrated  to  read  volts  directly.  Repeated  tests 
of  this  instrument  have  demonstrated  its  accuracy  to 
110  of  1  per  cent. 

Generators,   Motors  and   Transformers 

Ignition  Magnetos. — D.  Nobili  and  G.  Campos. — 
With  reference  to  the  recent  article  of  Armagnat,  the 
authors  give  the  results  of  experiments  in  which  they 
determine  the  energy  output  of  ignition  magnetos  for 
automobiles.  It  being  necessary  to  avoid  wattmeter 
methods  and  generally  every  method  based  upon  the  use 
of  circuits  directly  connecting  the  high-pressure  ter- 
minals in  any  way  whatever,  the  authors  adopted  a  di- 
rect method  for  measuring  the  energy  of  the  spark, 
with  the  help  of  a  calorimeter.  The  instrument  em- 
ployed for  this  purpose  (Fig.  7)  had  a  bulb  filled  with 
nitrogen  at  atmospheric  pressure,  containing  a  spark 
gap  with  platinum  points  and  a  spiral  of  resistance 
wire,  the  latter  being  connected  to  an  independent  cir- 
cuit and  serving  to  calibrate  the  instrument  with  direct 
current.  To  any  given  height  of  the  mercury  column 
there  corresponded  a  definite  expenditure  of  energy,  de- 
rived either  from  the  heating  of  the  spiral  wire  or  from 
the  spark  passing  between  the  platinum  points.  The 
speed  of  operation  or  rotation  of  the  magneto  gave  the 
number  of  sparks  per  second.  The  conditions  of  work  of 


.i    magneto    In    connection    with    the   calorimeter   are 

obviously  different  from  those  under  winch  the  Ignition 

park  passes  in  the  cylinder  of  .in  internal-combustion 

engine,  where  the  discharge  takes  place  iii  Inflammable 

under  pressure;   it    is  possible,  however,  not  only  to 

compare  the  performances  of  different  magnetos  by  this 

means,    but    also   to   obtain    results    in    all 

probability    no1    greatly   differing    from 

those  which  correspond  to  the  aclual  con- 
ditions of  operation,  for  it  is  evident 
that  the  amounts  of  energy  stored  up 
in  the  magnetic  circuit  are  equal  In 
both  cases.  In  fact,  tests  made  with 
widely  differing  lengths  of  spark  have 
given     results     not    greatly     discordant. 
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FIGS.   7  AND  8 — INSTRUMENT  USED  AND  RESULTS  RECORDED 
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Measurements  carried  out  with  four  snap  mag- 
netos for  aviation  motors  at  various  speeds  gave 
the  results  shown  in  Fig.  8;  other  tests,  made  on  mag- 
netos, with  rotating  armatures,  are  shown  in  Fig.  9. 
These  curves  indicate  that,  at  any  rate  in  the  case  of  the 
types  of  magneto  experimented  on,  the  energy  per  spark 
remains  practically  constant  from  low  to  high  speeds,  or, 
in  some  cases,  attains  a  maximum  at  a  particular  speed. 
The  authors  state,  also,  that  the  minimum  and  maxi- 
mum values  obtained  for  the  energy  of  the  sparks  are 
included  between  the  limits  calculated  by  Armagnat  for 
the  energy  available  in  the  magneto ;  they  are,  however, 
far  removed  from  his  maximum  limits,  showing  that 
the  apparatus  has  a  low  electrical  efficiency.  This  is  not 
a  serious  drawback,  owing  to  the  small  quantity  of 
energy  that  suffices  for  the  ignition  of  even  large  en- 
gines; nor  is  it  surprising,  seeing  that  in  the  case  of 
such  a  generator  of  electrical  discharges,  which  are 
probably  oscillatory,  a  large  proportion  of  the  energy  is 
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FIG.    9 — ENERGY   OF    SPARKS,    ROTATING    MAGNETOS 

dispersed  in  the  metallic  masses. — Le  Revue  Elec, 
March  3,  1916;  translated  in  abstract  in  London  Elec. 
Review,  April  21,  1916. 

Transformer  Design. — F.  M.  Denton. — The  first 
parts  of  a  mathematical  article  in  which  a  general  dis- 
cussion is  given  of  the  nature  of  the  problem  of  trans- 
former design.  The  author  sets  out  Arnold's  method 
of  design  for  constant-potential  transformers.  He  then 
deals  with  the  conditions  insuring  maximum  electrical 
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and  commercial  efficiencies,  and  discusses  the  advis- 
ability of  designing  power  transformers  for  minimum 
cost.  A  rule  is  developed  by  the  aid  of  which  designs 
of  power  transformers  may  be  based  upon  commercial 
efficiency  rather  than  upon  minimum  cost.  The  author 
then  gives  an  outline  of  the  method  of  design  proposed 
by  Arnold  in  1910  and  a  comparison  of  Arnold's  later 
and  earlier  methods.  Comparative  designs  are  worked 
out  and  a  schedule  is  given,  based  upon  Arnold's  method 
of  1904.  The  article  is  to  be  continued. — London  Elec- 
trician, April  14  and  21,  1916. 

Generation,  Transmission  and   Distribution 

Large  Projected  Water  Power  Plant. — Oskar  von 
Miller. — The  first  part  of  a  long  report  on  the  projected 
Walchen  Lake  water-power  plant.  After  a  considerable 
amount  of  power  has  been  reserved  for  future  electric 
operation  to  railways,  this  plant  will  be  able  to  furnish 
yearly  120,000,000  kw.-hr.,  with  a  maximum  power  of 
40,000  kw.  It  is  proposed  not  to  utilize  this  power  in  a 
district  of  limited  area,  but  to  place  it  at  the  disposal 
of  all  the  Bavarian  electric  supply  stations.  It  is  sug- 
gested that  the  different  existing  electric  stations  and 
transmission  systems  combine  and  form  a  large  corpora- 
tion, the  "Bavarian  Works."  These  are  to  erect  a  high- 
tension  networks  over  the  whole  district  of  Bavaria  at 
the  right  hand  of  the  Rhine.  This  transmission  sys- 
tem will  be  supplied  from  the  Walchen  Lake  works  and 
other  government-generating  plants  or  private  gener- 
ating plants.  It  is  figured  that  about  20  per  cent  will 
be  saved  in  cost  of  generating  electricity  by  combined 
operation  of  all  plants. — Elek.  Zeit.,  Feb.  17,  1916. 

Hoisting  Controllers  for  Large  Electric  Revolving 
Cantilever  Cranes. — In  this  article  illustrated  descrip- 
tions are  given  of  two  controllers  used  for  the  hoisting 
motors  of  the  large  electric  revolving  cantilever  cranes, 
which  have  been  installed  in  large  numbers  for  the  fit- 
ting out  of  ships.  Of  these  controllers  one  is  of  the 
drum  type  and  the  other  is  of  the  magnet-switch  type. 
Carefully  drawn  diagrams  of  connections  illustrate  the 
article. — London  Electrician,  March  24,  1916. 

Moisture  in  Gas  Coke. — Pakenham  Beatty  and  A. 
F.  Smith. — After  the  war  began  the  supply  of  Welsh 
coal  to  Argentina  was  cut  off  and  it  became  necessary 
to  operate  the  tramway  power  station  of  Buneos  Aires 
with  gas  coke  as  fuel.  Figures  of  analysis  and  fuel 
consumption  are  given  and  it  is  pointed  out  that  there 
is  an  enormous  increase  in  fuel  consumption  per  kilo- 
watt-hour whenever  moisture  is  present  in  the  coke. 
Curves  are  given  showing  the  increased  coal  consump- 
tion. Six  per  cent  would  appear  to  be  the  minimum 
amount  of  moisture  gas  coke  is  likely  to  contain,  even  in 
dry  weather.  With  this  amount  of  moisture,  one  ton  of 
coke  occupied  2.45  cp.  m.  as  against  1,1  cp.  m.  in  the 
case  of  the  Welsh  coal  usually  burned.  In  other  words, 
one  ton  of  coke  occupied  about  2.25  times  more  space 
than  Welsh  coal,  and  the  extra  work  entailed  was  the 
cause  of  some  complaint  from  the  stokers.  The  highest 
rate  at  which  coke  containing  6  per  cent  of  moisture  was 
burned  reached  18  lb.  per  square  foot  of  grate  area  per 
hour,  but  when  the  moisture  rose  to  20  per  cent,  as 
much  as  23  lb.  per  square  foot  of  grate  area  had  to  be 
consumed  in  order  to  keep  pace  with  the  load. — London 
Elec.  Review,  April  14,  1916. 

Electricity  in  British  Mines. — An  abstract  of  the  an- 
nual report  of  1914  of  the  British  Chief  Inspector  of 
Mines.  There  are  employed  in  mines  in  the  United 
Kingdom  294,000  hp.  of  surface  motors,  420,000  hp.  of 
underground  motors,  or  a  total  of  714,000  hp.,  which  is 
an  increase  of  13.64  per  cent  over  the  preceding  year. 
Data  are  given  on  electric  accidents,  electric  coal  cut- 
ting machines,  shot  firing,  and  electric  safety  lamps. — 
London  Elec.  Review,  April  21,  1916. 


Installations,  Systems  and  Appliances 

Large  Storage-Battery  Substation. — An  illustrated 
description  of  a  new  storage-battery  substation  of  the 
Metropolitan  Electric  Supply  Company  of  London.  It 
consists  of  110  cells  with  an  ampere-hour  capacity  of 
12,000  amp.-hr.  if  discharged  for  ten  hours  at  1.8  volts 
per  cell,  or  10,000  amp.-hr.  for  five  hours  at  1.78  volts, 
or  7600  amp.-hr.  for  two  hours  at  1.17  volts,  or  6000 
amp.-hr.  for  one  hour  at  1.65  volts.  The  weight  of  the 
complete  battery,  exclusive  of  stands  is  298  tons  11  cwt. 
Two  motor-driven  boosters  are  used,  each  consisting  of 
one  interpole  motor  of  115  hp.,  210/240  volts  at  500 
r.p.m.,  and  two  interpole  boosters,  the  fields  of  which 
can  be  reversed  so  as  to  boost  up  or  down,  each  capable 
of  giving  1800  amp.  at  16.7  volts  continuously,  2500 
amp.  at  12  volts  for  two  hours,  and  3000  amp.  at  10 
volts  for  one  hour,  the  boosters  being  separately  excited 
off  210/240  volts,  and  each  having  one  commutator 
which  is  ventilated  through  slots  in  the  center  of  the 
commutator  between  two  steel  rings.  One  battery  milk- 
ing booster  has  also  been  installed,  consisting  of  an  in- 
terpole motor  for  220  volts,  connected  through  a  flexible 
coupling  to  an  interpole  booster  giving  1500  amp.  at  10 
volts  when  running  at  575  r.p.m. — London  Electrician, 
April  14,  1916. 

Telegraphy,  Telephony  and  Signals 

Relay  for  Wireless  Telegraphy. — An  illustrated  de- 
scription of  a  new  relay  which  is  claimed  to  be  superior 
to  Dary,  Ducretet  and  Brown's  relays  with  respect  to 
natural  frequency  and  sensitivity.  As  described  by  E. 
Leimer,  the  instrument  (Fig.  10)  consists  essentially 
of  a  separately  excited  pot  magnet,  in  the  narrow  air 

gap  d  c  of  which  there  is  a 
coil,  e,  consisting  of  several 
hundred  turns  of  No.  50  in- 
sulated copper  wire,  wound 
in  one  layer  on  a  pot-shaped 
celluloid  former,  which  is 
carried  by  fine  metal  wires 
/  /  /  /TjlkrasB  f>  9>  serving  also  as  leads. 
/  /  /  /  >  ■I'l'      *  The  celluloid  former  moving 

with  small  clearance  on  the 
center  pole  c  provides  damp- 
ing, and  the  wires  /,  g,  ter- 
minating on  torsion  and  ten- 
sion screws  provide  a  free 
suspension  adjustable  for 
sensitivity  and  frequency. 
Either  a  third  wire  parallel 
to  /  or  g  (in  which  case  torsion  screws  are  unneces- 
sary), or  a  fine  wire  spiral  carries  relay  current  to 
a  platinum  contact  i,  opposite  which  is  an  adjustable 
contact  screw  k.  The  relay  is  in  effect  a  thread 
galvanometer,  and  is  connected  in  the  detector  cir- 
cuit. It  can  be  made  to  respond  to  4  microam- 
peres when  adjusted  to  a  natural  frequency  of 
one-half  second.  In  normal  working,  natural  fre- 
quency and  sensitivity  are  adjusted,  so  that  certain 
relay  contact  is  made  with  about  25  microamperes 
in  the  moving  coil.  Limiting  the  permissible  heat- 
ing of  the  coil  b  to  40  deg.  C.  in  half  an  hour,  a  field 
of  about  18,000  gauss  is  obtainable  in  the  gap  d,  c. 
Varying  this  field  provides  1:1.5  or  so  variation  in  sen- 
sitivity, and  the  latter  can  be  more  than  doubled  again 
by  the  use  of  0.02  mm.  silver  wire,  instead  of  0.3  mm. 
copper  wire,  in  the  coil  e.  Such  fine  silver  wire  can  be 
insulated  sufficiently  for  the  present  purpose  by  coat- 
ing with  a  carbon-bisulphide  lacquer,  or  by  blackening 
in  solutions  containing  carbon-bisulphide  or  sulphur- 
etted hydrogen.  In  this  and  similar  relays  certain  pre- 
cautions are  necessary  to  prevent  sticking  at  the  relay 


fig.  10 
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contact        i  in'  moving  contact    hould  bi  ■  domed  di  k 
■  i  d  plat  mum  hi  ill  diameter,  and  the 

tationarj  contact  should  !><•  tipped  with  i  line  platinum 
wire,    pointed   and    polished.     The    whole    instrument 
ihould   be  spring  suspended   under  :i  dual  tight 
bell,  ;m«i  the  local  current  controlled  by  the  relaj  con 
tacts  should  not  exceed  i"o  nicroamperea  at   L.6  volt   ; 
this  rm  lent  may  be  used  to  operate  i  itep  relay  actuat 
printer,    The  inductance  of  the  step  relay 
must  be  neutralised  by  ■  non-conductive  resistance  in 
parallel  and  bj  ■  Condon  contacts     only 

i»>   this  means  and  bj   removing  the  step  relay,  M 
printer  and  current  carrying  leads  as  far  as  possible 


and  i>y  bifllar  winding  of  the  spiral  connecting  to  the 
contact  i.  can  the  main  relay  be  kept  reasonably  fn<- 

from  outside  influences  when  set  to  maximum  sensi- 
tivity. The  sensitivity  of  the  primary  relaj  may  be 
appreciated  from  the  fact  that  it  records  the  ringing 

<d'  a  house  hell,  whose  circuit  passes  26  ft.  away  from 
the  wireless   installation,   and  the  Starting  and  stoppiny 

i»i   elect nr  tramcara  500  yd.  away.     'The  relay  is  only 

suitable  for  use  with  electrolytic  detectors  ;  crystal  de- 
tectors give  no  results.  By  using  two  or  more  elec- 
trolytic detectors  in  parallel  the  relay  can  he  made  to 
record  signals  which  do  not  affect  it  when  a  single  de- 
tector is  used.      London  Elec.  Review,  April  21,   1916. 


Book  Reviews 

Oxi  A.imiM     Welding    and    Cutting.     Electric 
Forge   and   Thermit   Welding.     By    Harold   P. 

Manly,  Chicago.  Frederick  .1.  Drake  &  Company, 
oil  illustrations.  216  pages.  Price  $1. 
As  ;i  practical  treatment  of  the  several  processes  of 
welding  this  hook  is  applicable  to  the  needs  of  the  work- 
man. Because  of  its  small  size  and  the  large  number 
of  Bubjecta  treated,  the  subject  matter  is  brief  and  to 
the  point;  hut  not  inadequate.  Besides  a  thorough 
treatment  of  practical  welding,  the  reader  will  find  here 
for  easy  reference  practical  information  on  metals;  al- 
loys; gas  generation,  handling  and  use;  welding  instru- 
ments, parts  and  appliances;  and  other  miscellaneous 
hut  useful  data.  The  large  number  of  illustrations  em- 
ployed have  been  carefully  chosen  and  add  materially 
to  the  value  of  the  book. 


Safety  Engineering  Applied  to  Scaffolds.  Pub- 
lished by  the  Travelers  Insurance  Company,  Hart- 
ford, Conn.  354  pages.  Illustrated.  Price  $3. 
In  the  construction  of  buildings  nothing  is  more  es- 
sential than  scaffolds  and  labor,  and  these  two  are  so 
intimately  related  that  without  the  one  the  other  could 
not  operate,  and  just  in  proportion  as  one  is  stable  the 
other  is  efficient.  The  author  treats  of  all  kinds  of 
scaffold  construction  and  appliances.  The  book  is 
printed  in  large  type  and  presents  the  subject  in  a  most 
interesting  and  logical  manner,  illustrated  with  draw- 
ings and  photographs  of  actual  conditions  which  have 
obtained  both  in  this  country  and  in  Europe.  In 
addition  to  describing  sound  methods  of  scaffold  con- 
struction, it  makes  a  particular  point  of  describing  un- 
sound methods  and  advising  what  to  avoid;  thus  mak- 
ing the  material  doubly  instructive.  The  work  merits 
wide  distribution,  and  anyone  interested  directly  or  in- 
directly in  building  construction  will  find  in  it  much  of 
value. 


The  Universe  and  the  Atom.    By  Marion  Erwin.  New 
York:  B.  Van  Nostrand  Company.     314  pages,  58 
illustrations.     Price,  $2. 
This  is  not  a  text-book,  but  an  original  contribution 
to  scientific  theory,  the  theory  of  the  ether,-the  structure 
of  the  atom  and  the  nature  of  gravitation  itself.  The 
ether,  we  are  told,  is  a  substance  just  as  a  matter  is  a 
substance,  the  essential  difference  between  the  two  be- 
ing that  the  matter  has  the  additional  property  of  at- 
traction.    Various  familiar  experiments  are  mentioned 
*o  make  it   somewhat   less   difficult   for  the   reader  to 
conceive  that  "matter  itself  is  nothing  more  than  ether 
in  a  different  form  of  motion  or  vibration  from  what  it 
is  undergoing  in  the  depths  of  space,"  page  3. 


Unlike  many  thinkers  of  the  present  day  who  believe 
in  the  electrical  nature  of  matter,  our  author  goes  one 
step  further  when  he  endeavors  to  show  that  electricity 
itself  is  only  a  "mechanical  operation  involving  the 
particle  structure  and  particle  motion  in  the  ether," 
page  232.  Electricity  is,  therefore,  not  the  ultimate 
"thing"  in  nature,  for  to  consider  the  electron  as  an 
atom  of  electricity  and  treat  it  as  the  ultimate  thing 
"leaves  us  but  a  little  better  off  than  were  our  early 
scientists  who  explained  fire  by  the  escape  of  'phlogiston' 
from  matter,"  page  234. 

We  are  glad  to  find,  on  page  282,  a  clear  definition  of 
an  ether  particle  as  "an  eddy"  or  "whirl"  of  substance, 
the  center  of  which  is  itself  revolving  around  a  center, 
the  whole  thus  forming  a  particle  of  the  First  Order. 
To  this  is  added  that  "the  eddy  or  whirl  is  a  particle  of 
the  Second  Order."  There  are  other  particles  of  the 
"Third  Order,"  etc.,  down  to  the  infinitesimal. 

When  Newton  discovered  universal  gravitation  and 
announced  its  laws  of  action  about  250  years  ago,  he 
was  careful  to  add  that  he  knew  not  the  why  of  such 
a  force.  Since  then,  explanations  have  been  offered 
from  time  to  time,  none  of  which  commanded  wide  or 
final  acceptance.  It  is  to  be  hoped,  however,  that  the 
explanation  of  this  great  mystery  of  nature  which  the 
author  presents  in  Chapter  XX — artificial  and  involved 
as  it  reads — will  meet  with  a  better  fate. 


Die  Lehre  von  der  Energie  (The  Doctrine  of  Energy). 

By  Alfred  Stein.     Leipzig  and  Berlin,  Germany : 

B.  G.  Teubner.     130  pages.    Thirteen  illustrations. 

Price  1  m.  25  pf. 

This  little  volume  contains  an  elementary  exposition 

of  the  doctrines  of  the  conservation  and  conversion  of 

energy  in  a  form  readily  capable  of  being  understood 

by  the  non-technical,  intelligent  reader. 

The  five  chapters  of  the  book  deal  respectively  with 
the  following  topics:  the  concept  of  energy,  forms  of 
energy,  the  sun  as  an  energy  center,  perpetual  motion, 
the  movement  of  energy. 

The  chapter  on  the  fallacy  of  perpetual  motion  gives 
an  outline  of  the  history  of  that  very  fascinating  sub- 
ject. 

The  book  is  a  welcome  addition  to  the  cultural  litera- 
ture of  elementary  modern  science. 


Books  Received 

Value  for  Rate-Making.  By  Henry  Floy.  New 
York:  McGraw-Hill  Book  Company,  Inc.  322  pages. 
Price,  $4. 

Industrial  Arbitration.  By  Carl  H.  Mote,  Indian- 
apolis: The  Bobbs-Merrill  Company.  400  pages. 
Price,  $1.50. 
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Walter  S.  Gifford,  who  as  supervising 
director  of  the  committee  on  industrial 
preparedness  of  the  Naval  Consulting 
Board  of  the  United  States  is  making  a 
minute  inventory  of  American  industry 
with  the  assistance  of  more  than  30,000 
American  engineers,  is  the  statistician 
of  the  American  Telephone  &  Telegraph 
Company.  Mr.  Gifford  was  born  at  Sa- 
lem, Mass.,  in  1885,  and  was  graduated 
from  Harvard  in  1905.  Joining  the  staff 
of  the  Western  Electric  Company  at 
Chicago  as  a  clerk  in  the  payroll  de- 
partment, he  later  became  assistant  sec- 
retary-treasurer of  the  company  at  New 
York,  having  charge  of  the  accounting 
in  the  New  York  factory  and  Eastern 
distributing  houses.  In  1908  Mr.  Gif- 
ford became  statistician  to  the  Ameri- 
can Telephone  &  Telegraph  Company, 
and  under  his  direction  the  department 
has  become  probably  the  largest  busi- 
ness statistical  office  in  the  country. 
Mr.  Gifford  is  chairman  of  the  commit- 
tee on  business  statistics  of  the  Ameri- 
can Statistical  Association,  and  has 
presented  papers  before  a  number  of 
economics  and  statistical  gatherings. 

Herbert  H.  Berry  has  resigned  his 
position  as  superintendent  of  the  Yar- 
mouth  (Me.)  Lighting  Company. 

C.  G.  Hanna  of  Clinton,  Ind.,  has  been 
appointed  manager  of  the  Sullivan 
(Ind.)  County  Electric  Company. 

D.  H.  Couch  has  resigned  as  manager 
and  chief  engineer  of  the  Mayaguez 
Light  &  Ice  Company,  of  Mayaguez, 
Porto  Rico,  and  returned  to  New  York 
on  May  5  on  the  steamer  Zulia.  He 
plans  to  enter  central  station  work  in 
the  United  States,  although  he  has  not 
yet  settled  upon  definite  arrangements. 
His  mail  address  temporarily  is  in  care 
of  the  A.  I.  E.  E.,  New  York  City. 

William  J.  Hagenah,  public  utility  en- 
gineer of  Chicago,  and  Halford  Erick- 
son,  formerly  chairman  of  the  Railroad 
Commission  of  Wisconsin,  have  an- 
nounced the  formation  of  a  partnership 
under  the  name  of  Hagenah  &  Erick- 
son,  with  offices  in  the  First  National 
Bank  Building,  Chicago,  for  the  purpose 
of  conducting  railroad  and  public  utility 
investigations,  appraisals,  cost  analy- 
ses, rate  studies  and  financial  investiga- 
tions. The  firm  plans  to  engage  in  gen- 
eral practice  before  public  service  cor- 
poration regulatory  bodies. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


J.  R.  Wilson,  formerly  sales  manager 
and  vice-president  of  the  Crocker- 
Wheeler  Company  of  Ampere,  N.  J., 
has  become  associated  with  the  Davison 
Chemical  Corporation  of  Baltimore, 
Md.,  as  manager  of  its  office  at  120 
Broadway,  New  York  City. 

Grenville  A.  Harris  has  resigned  as 
chief  engineer  for  Takata  &  Company, 
50  Church  Street,  New  York  City,  with 
whom  he  has  been  connected  for  sixteen 
years,  and  has  been  appointed  chief  en- 
gineer for  the  American  Steel  Export 
Company,  Woolworth  Building,  New 
York  City,  where  he  will  have  entire 
charge  of  the  company's  newly  estab- 
lished engineering  and  machinery  de- 
partment. 

C.  W.  Levalley  has  retired  as  presi- 
dent of  the  Chain  Belt  Company  of  Mil- 
waukee. Wis.,  and  has  been  made  chair- 
man of  the  board  of  directors.  Mr.  Le- 
valley founded  the  company  and  has 
been  its  president  and  general  manager 
since  1891.  The  concern  was  started  in 
a  small  room,  making  detachable  chain 
belt  for  farm  implements.  Later  it 
branched  out  into  making  special  chains 
of  the  riveted  roller  type,  and  gradual- 
ly entered  the  elevating  and  transmis- 
sion  machinery  field. 


Obituary 

William  T.  Wheeler,  secretary  and 
treasurer  of  the  Port  Jefferson  (L.  I.) 
Electric  Light  Company,  died  as  the 
result  of  an  electric  shock  in  the  com- 
pany's plant  on  May  3.  Mr.  Wheeler 
was  sixty-four  years  of  age  and  was  un- 
married. 

Henry  N.  Foster,  traffic  superin- 
tendent of  the  Chicago  Telephone  Com- 
pany, dropped  dead  at  Winnetka,  111., 
on  May  4,  while  directing  a  moving- 
picture  scene  illustrating  the  operation 
of  the  modern  telephone.  Mr.  Foster 
was  well  known  among  the  electrical 
men  of  Chicago.  He  was  42  years  old 
at  the  time  of  his  death. 

Henry  Floy,  electrical  engineer  and 
valuation  expert,  died  suddenly  at  his 
residence  in  New  York  City  on  Friday, 
May  5.  Mr.  Floy,  who  had  been  acting  for 
the  United  States  Department  of  Agri- 
culture in  the  case  now  pending  against 
the  Yosemite  Power  Company  with  re- 
spect to  the  Hetch-Hetchy  water  sup- 
ply, had  been  a  figure  in  many  impor- 
tant public  utility  cases  during  the  last 
twenty  years.  Mr.  Floy  was  a  graduate 
of  Cornell,  class  of  1891,  and  during 
several  years  following  graduation 
served  with  the  Westinghouse  company 
in  its  shop,  engineering  and  sales  de- 
partments. He  resigned  as  manager  of 
the  Minneapolis  office  of  the  company 
in  1898  to  open  an  office  as  consulting 


HENRY    FLOY 


engineer  in  New  York  City,  where  he 
had  since  been  located.  Mr.  Floy  in- 
stalled the  first  25,000-volt  underground 
transmission  line  at  St.  Paul,  Minn.,  in 
1900.  Later  he  acted  as  arbitrator  in 
the  Colorado  Springs  (Col.)  lighting 
controversy,  and  also  served  in  many 
important  appraisal  cases  in  New  York 
City;  Buffalo,  N.  Y.;  Springfield,  Mo.; 
Tucson,  Ariz.,  etc.  He  has  been  a  fre- 
quent contributor  to  the  technical  press, 
and  is  the  author  of  a  number  of  vol- 
umes, including  "The  Colorado  Springs 
Lighting  Controversy,"  "High-Tension 
Underground  Electric  Cables,"  "Valua- 
tion of  Public  Utility  Properties"  and 
(recently  issued)  "Value  for  Rate 
Making." 

Prof.  Lucien  Ira  Blake,  inventor  of 
the  submarine  signal  and  of  the  elec- 
trostatic ore  separator  which  bears  his 
name,  died  at  Boston,  Mass.,  on  May  4. 
He  was  born  at  Mansfield,  Mass.,  in 
1854,  and  studied  under  Helmholtz  and 
Hertz  at  the  University  of  Berlin,  from 
which  he  received  the  degree  of  doctor 
of  philo  ophy  in  1883.  He  was  pro- 
fessor of  physics  and  electrical  engi- 
neering at  Rose  Polytechnic  Institute, 
Terre  Haute,  Ind.,  from  1884  to  1887, 
and  occupied  a  similar  chair  at  the 
University  of  Kansas  from  1887  to 
1906.  Professor  Blake  began  his  ex- 
periments in  submarine  signaling  at 
Newport,  R.  I.,  in  1889,  and  was  granted 
facilities  by  the  government  at  Sandy 
Hook  and  at  the  Portsmouth  (N.  H.) 
Navy  Yard.  The  famous  frigate  Con- 
stitution was  used  in  his  work.  From 
small  beginnings  the  apparatus  has 
been  developed  to  a  point  where,  it  is 
widely  used  in  both  naval  and  mercan- 
tile shipping,  the  demand  for  this 
equipment  having  been  greatly  stim- 
ulated by  the  European  war.  In  re- 
cent years  Professor  Blake  had  spent 
much  time  abroad,  returning  to  this 
country  two  years  ago  to  give  lecture 
courses  at  the  University  of  California, 
in  Colorado  and  elsewhere.  He  devel- 
oped the  electrostatic  ore  separator  in 
conjunction  with  a  student  named 
Morscher  at  the  University  of  Kansas. 
Professor  Blake  was  a  member  of  many 
scientific  societies.  He  is  survived  by 
his  widow  and  a  brother,  Percy  M. 
Blake,  who  is  a  consulting  engineer  in 
Boston. 
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NEW   APPARATUS  AND  APPLIANCES 

I  Record  oj  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  I  lie  Electrical  Field 


Triangulation  Signal  Lamp 

State,  county  and  city  surveyors  must 

look  to  the  national  government  for 
the  exacl  geographical  positions  upon 
which  to  base  their  respective  Burveys. 
The  duty  to  establish  and  furnish  these 

posit  mns  devolves  upon  the  United 
States  toast   and  Geodetic  Survey. 

The  geodetist  determines  astronomi- 
cally with  the  greatest  possible  exact- 
ness the  longitude  and  latitude  of  se- 
lected principal  points,  suitably  distrib- 
uted over  the  whole  country.  The  geo- 
graphical positions  of  the  many  places 
between  these  principal  points  required 
are  ascertained  most  accurately  and 
economically  by  means  of  what  is  called 
triangulation.  A  rough,  preliminary  or 
reconnaissance  survey  reveals  those 
points  which  are  intervisible  and  most 
desirable  as  to  distance  and  other 
characteristics,  to  form  the  corners  of 
connected  triangles.  From  the  meas- 
ured length  of  one  side  of  a  suitably 
selected  one  of  these  triangles  and  the 
angles  of  all  the  interconnected  ones, 
the  exact  latitude  and  longitude  of  each 
point  is  computed. 

Though  the  general  principle  em- 
ployed in  the  measurement  of  these 
angles  is  the  same  as  that  applied  in 


PRY-BATTERY-OPERATED  SIGNAL  LAMP  FOR 
TRIANGULATION    SURVEYS 

the  survey  of  a  railroad,  a  farm,  etc., 
the  great  distance  between  the  points, 
varying  between  10  and  100  miles  or 
more,  requires  not  only  the  use  of  spe- 
cially large  and  refined  instruments,  but 
also  a  special  means  of  making  the 
point  visible  to  the  observer.  This  lat- 
ter is  now  done,  in  day  time,  by  reflect- 
ing sunlight  to  the  observer  from  a 
mirror  placed  accurately  over  the  point, 
and  at  night  by  means  of  a  specially 
constructed  acetylene  lamp. 

It  is  apparent  that  distances  of  the 
magnitude  mentioned  can  be  penetrated 
by  either  means  only  under  favorable 
weather  conditions,  and  that  many  days 
during  a  season  are  lost  even  when  the 
atmosphere  is  only  slightly  clouded  by 
smoke,  fog,  etc.  As  the  expense  to 
maintain  the  party,  which  amounts  to 
from    $50    to    $60    per    day,    goes    on 


whether  observations  are  made  or  not, 

it  was  thought  that  advances  in  illumi- 
nating devices  made  since  the  lamp  now 
used  was  adopted  might  be  utilized  to 
increase  considerably  the  intensity  of 
the  light  directed  to  the  observer,  and 
thereby  increase  the  number  of  observ- 
ing nights. 

Experiments  made  with  calcium  light 
produced  by  the  oxy-acetylene  flame 
showed  this  form  of  illumination  to  be 
impracticable  by  reason  of  cost  and 
bulkiness  of  the  apparatus  necessary. 

The  storage  cell  was  studied  with,  the 
view  of  using  electricity  as  a  source  of 
light.  Its  cost  and  weight  and  the  dif- 
ficulties connected  with  its  maintenance 
were  found  to  be  too  great.  The  elec- 
tric generator  with  the  necessary  prime 
motor  were  carefully  studied,  tried  ex- 
perimentally and  found  to  be  too  heavy 
for  transporting  to  difficult  stations, 
and  doubtful  as  to  continued  and  un- 
failing service. 

The  result  of  a  series  of  tests  of  dry 
cells,  which  are  readily  divisible  into 
loads  suitable  for  climbing  difficult  as- 
cents, however,  warranted  the  design 
and  construction  of  two  new  lamps, 
the  use  of  which,  undoubtedly,  will  in- 
crease the  present  number  of  observing 
nights  per  month  by  at  least  25  per 
cent. 

The  main  part,  an  ordinary  automo- 
bile headlight,  is  suitably  mounted  for 
directing  in  the  horizontal  and  vertical ; 
the  lamp  is  provided  with  an  ammeter, 
a  small  rheostat  and  a  switch.  The 
whole,  packed  in  a  strong  case,  weighs 
23.5  lb. 

In  order  to  obtain  most  nearly  the 
maximum  intensity  of  the  light,  it  was 
necessary  that  the  lamp  bulb  be  pro- 
vided with  a  filament  concentrated  to  a 
degree  not  found  in  those  on  the  mar- 
ket. The  H.  W.  McCandless  Company, 
New  York,  was  induced  to  make  the 
necessary  designs  and  experimental 
tests,  and  submitted  a  number  for  trial. 
At  the  present  time  all  the  lights  of 
the  stations  surrounding  the  observer's 
station  are  kept  burning  continuously 
from  sunset  to  the  closing  of  the  ob- 
servations for  the  night.  The  use  of 
the  dry  cell  was  found  practicable  and 
not  too  costly  on  the  assumption  that 
the  proposed  lamp  was  to  be  kept  burn- 
ing throughout  the  night.  The  trial  of 
the  newly-designed  lamp  by  comparison 
with  the  present  acetylene  lamp,  how- 
ever, proved  the  former  so  much  su- 
perior, that  it  was  decided  to  have  the 
lights  shown  only  on  signal,  flashed 
with  one  of  the  new  lamps  by  the  ob- 
server, for  the  few  minutes  each  time 
it  is  observed  upon.  This  reduces  very 
materially  the  consumption  of  current 
and  battery  cost. 

The  lamp,  after  being  provided  with 


two  additional  bulbs,  one  for  medium 
and  one  for  short  distances,  was  tested 
by  the  Bureau  of  Standards,  with  the 
following  results: 

Apparent  candle-power,  al  a  distance 

of  loo  ft. — Lump  with  special  con- 
centrated    filamenl     g-aa    Riled,    8 

volts,  2.5  amp 250, ooo 

Automobile  lamp,  «  volts,  1.8  amp..  50,000 
Flashlight  lamp,  2.7   volts,  0.34  amp.     6,000 

The  candlepower  of  the  acetylene 
lamp  now  used  in  the  triangulation 
carried  on  by  the  Survey,  measured 
under  the  same  conditions,  is  1500.  The 
leflector  used  for  the  lamp  is  of  the 
11-in.  "Old  Sol  Searchlight  No.  Ill" 
type,  made  by  the  Hawthorne  Manufac- 
turing Company,  Bridgeport,  Conn.  The 
new  lamp  was  developed  by  E.  G. 
Fisher,  chief  of  instrument  division, 
Coast  and   Geodetic    Survey. 


Motor-Driven  Nut-Tapping 
Machine 

The  ten-spindle  automatic  nut  tap- 
per shown  herewith  and  developed  by 
the  National  Machinery  Company  of 
Tiffin,  Ohio,  is  designed  to  handle  hot- 
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ELECTRIC  TEN-SPINDLE   NUT-TAPPING 
MACHINE 

pressed  nuts  as  readily  as  cold-pressed 
ones.  Furthermore,  there  is  no  chance 
of  the  nuts  sticking,  it  is  declared,  as  is 
frequently  the  case  with  entirely  auto- 
matic nut  tappers.  In  this  machine  the 
spindles  are  raised  and  lowered  auto- 
matically by  cams,  the  sole  duty  of  the 
operator  being  to  feed  the  blank  nuts 
into  the  machine  and  to  empty  the  taps. 
By  operating  the  machine  without 
treadling,  tap  breakage  is  greatly  re- 
duced, as  the  cam  movement  lowers  the 
spindles  gradually.  This  eliminates  the 
sudden  and  violent  tap  strains  incurred 
in  the  "foot  lever"  tapper,  when  from 
fatigue  or  through  negligence  the  oper- 
ator allows  the  spindles  to  drop,  caus- 
ing the  tap  to  jam  and  bind,  and  sub- 
jecting it  to  excessive  torsional  strains 
that  result  in  breakage.     The  tap  spin- 
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dies  are  close  together,  being  within  a 
space  of  70  in.,  thus  enabling  the  oper 
ator  to  feed  successfully  ten  spindles. 
The  spindles  can  be  adjusted  vertically 
to  suit  various  lengths  of  taps,  and  the 
taps  can  be  removed  or  inserted  in  the 
sockets  without  stopping  the  machine. 

Ten  three-step  cams  are  used  to  raise 
and  lower  the  spindles,  and  are  so  timed 
•that  the  raising  and  lowering  move- 
ments are  in  consecutive  order.  The 
camshaft  can  be  shifted  laterally  to 
engage  the  various  cam  steps.  In  this 
way  the  resting  time  of  the  spindles 
when  raised  can  be  changed  to  meet  the 
needs  of  the  operator  for  feeding  and 
emptying  the  taps.  The  illustration 
shows  one  of  these  machines  geared 
to  a  Westinghouse,  adjustable-speed, 
direct-current  motor.  By  means  of  a 
drum  control  the  speed  of  the  motor 
operating  the  camshaft  may  be  adjust- 
ed from  550  r.p.m.  to  1200  r.p.m.,  mak- 
ing the  machine  suitable  for  tapping 
nuts  from  0.75  in.  to  0.5  in.  in  size. 
This  control  allows  the  revolutions  of 
the  tapping  spindle  to  be  varied  to  suit 
the  number  of  threads  on  the  tap  used, 
thus  obtaining  maximum  production 
from  the  machine.  These  speed  changes 
can  be  made  while  the  machine  is  run- 
ning. 


Adapting  the  Household 
Motor  to  Many  Uses 

An  interesting  adaptation  of  motor 
drive  to  the  operation  of  a  small  ice- 
cream freezer  and,  incidentally,  to 
other  household  appliances,  is  shown  in 
the  accompanying  illustration.  This 
machine  is  being  placed  on  the  market 
by  the  Peerless  Freezer  Company, 
Winchendon,  Mass.,  and  can  be 
utilized  not  only  to  freeze  the  cream, 
but  to  crush  the  ice  and  to  operate 
washing  machines,  ironers  and  other 
household  appliances  as  shown.  The 
outfit  is  equipped  with  emery  wheel  for 


ADAPTING  THE  HOUSEHOLD  MOTOR  TO 
DRIVE  WASHING  MACHINE,  ICE  CREAM 
FREEZER,    POLISHERS,    ETC. 

sharpening  knives  and  tools  and  with 
brush  and  buffer  for  cleaning  and 
polishing  silverware.  It  may  also  be 
employed  for  cleaning  and  polishing 
shoes.  The  machine  may  well  be  termed 
a  general  utility  motor  on  account  of 
its  all-around  serviceability. 


Stationary  Vacuum  Cleaner 

To  meet  the  demand  for  a  vacuum 
cleaner  for  use  in  the  home,  that  will 
suck  all  dirt,  dust,  germs  and  foul  air 
out  through  a  tube  to  a  receiver  in  the 
basement,  with  no  machinery  or  germ- 
laden  exhaust  air  in  the  rooms,  the 
Spencer  Turbine  Cleaner  Company  of 
Hartford,  Conn.,  has  developed  the 
"steel  turbine  central  home  cleaner," 
as  it  is  called.  The  system  has  the 
same  characteristics  as  the  large  cen- 
tral cleaning  plants  frequently  used  in 
colleges,  large  office  buildings,  churches, 
hotels,  department  stores,  and  large 
residences  and  is  designed  to  give  the 
same  kind  of  service  in  its  field  as  the 
larger  plant. 

The  plant  is  located  in  the  basement, 
and  a  system  of  installing  the  tubing 
and  wiring  has  been  devised  which  will 
not  cut  up  the  house  nor  cause  incon- 


MOTOR-DRIVEN    STATIONARY    VACUUM 
CLEANING    PLANT 

venience.  There  is  nothing  to  handle  in 
the  rooms  except  the  cleaning  tool  and 
the  hose,  which  is  attached  to  an  inlet 
valve,  installed  in  the  baseboard  of  the 
room.  The  apparatus  is  light  and  easy 
to  handle.  The  advantages  of  this  sys- 
tem are  that  all  the  dirt  is  sucked  out 
through  a  tube,  that  no  foul  or  exhaust 
air  or  any  part  of  the  dust  is  discharged 
back  into  the  rooms,  and  that  all  the 
machinery  is  in  the  basement,  where  it 
is  not  moved  or  handled,  and  is  not 
skimped  in  size  or  weight.  It  supplies 
a  strong,  even  vacuum  so  well  controlled 
as  to  avoid  all  possibility  of  injury  to 
rugs  or  fabrics,  it  is  claimed,  and  re- 
moves all  dust  and  grit  from  cracks  or 
pores  in  the  floor. 

The  machine  consists  of  a  low-veloc 
ity  wide-clearance  Spencer  turbine  fan 
which  produces  the  vacuum,  a  separator 
of  the  centrifugal  type  and  a  receiver 
of  extra  large  size.  The  construction 
of  the  whole  is  of  steel,  welded  and  riv- 
eted. Bearings  of  large  size  are  used. 
The  illustration  shows  the  station 
equipped  with  a  0.5-hp.  "Universal" 
vertical  motor  manufactured  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa. 


The  motor  will  operate  successfully, 
within  its  capacity,  and  without  the  use 
of  any  external  resistance  on  circuits 
of  140  volts  direct  current  or  alternat- 
ing current  of  any  frequency  up  to  and 
including  60  cycles. 


Electric  Pipe  and  Cigar 
Lighter 

In  the  accompanying  illustration  is 
shown  an  electrically  operated  pipe  and 
cigar  lighter  adapted  especially  for  use 
on  automobiles.     The  device  is  provided 


ELECTRIC    CIGAR    LIGHTER    WITH    HOLDER 

with  10  ft.  of  cord  so  that  it  can  be  con- 
nected to  the  storage  battery.  By  press- 
ing a  button  the  pipe  or  cigar  can  be 
lighted  irrespective  of  the  weather  con- 
ditions or  the  speed  at  which  the  car  is 
moving.  A  cord  winder  provided  for 
use  with  the  lighter  may  be  fastened 
under  the  seat,  at  the  side  of  the  car, 
behind  the  dash,  or  in  any  other  place 
where  it  is  desired  to  put  it.  The  cord 
winder  automatically  winds  up  the  cord 
by  spring  tension  and  accordingly 
keeps  the  cord  out  of  the  way  when  not 
in  use.  The  cigar  and  pipe  lighter  is 
being  placed  on  the  market  by  the  Metal 
Specialties  Manufacturing  Company, 
730  West  Monroe  Street,   Chicago,  111. 


Socket  Cover  and  Shade 
Holder 

A  fitting  which  is  designed  for  use  as 
a  cover  for  push-button,  pull-chain, 
key  and  keyless  sockets  and  for  use 
also  as  a  shade  holder,  is  shown  in  the 
accompanying  illustration  and  has  been 
developed  by  the  J.  H.  White  Manu- 
facturing Company,  11  North  Third 
Street,  Brooklyn,  N.  Y.  The  screw 
bushing  has  been  strengthened,  the 
manufacturer  asserts,  by  star-riveting 
a  heavy  bushing  into  the  metal  and  by 


SOCKET    COVER    WITH    DEEP    SKIRT 

employing  a  heavier  screw.  The  cover 
is  provided  with  a  deep  skirt  which 
permits  the  use  of  thick-lip  glassware 
without  showing  a  gap  between  th? 
holder  and  the  curve  of  the  glassware. 
The  cover  also  provides  a  clean-cut  seat 
for  cast  and  stamped  crowns. 
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Multiple-Drive  Unit  for 

Looms 

\  iuw  method  of  driving  looma  In 
pans  from  a  single  motor  lias  recently 
been  developed  i>\  the  Graton  &  Knight 
Manufacturing  Company  of  Worcester, 
Mass.  The  equipmenl  is  known  as  the 
multiple-drive  unit,  and  in  its  design 
the  effort  was  made  to  enable  the  tex- 
tile mill  owner  to  realize  the  flexibility 
ami  economy  of  belt  connection,  to  ob- 
tain the  benefit  of  reduced  first  cost  in 
motor  rating  and  to  utilize  his  floor 
space  efficiently  in  locating  looms.  The 
equipment  consists  of  any  standard 
motor  for  loom  driving,  mounted  on  a 
special  bedplate  and  back  geared  to  two 
V-pulleys  carried  on  a  shaft  running  on 
"SKF"  ball  bearings.  From  each  pulley 
a  Y-belt  of  the  Spartan  block  type  or  of 
the  company's  link  type  is  run  to  the 
loom,  the  motor  and  its  related  equip- 
ment being  mounted  in  the  aisle  be- 
tween two  adjacent  looms.  The  start- 
ing switch  is  conveniently  mounted  on 
the  frame  of  the  multiple-drive  unit. 
The  V-pulleys  are  adjustable,  one  of 
each  pair  being  rigidly  mounted  on  the 
shaft  and  the  other  movable  by  lock- 
nut  fastening.  This  enables  the  mill 
owner  to  obtain  a  finely-graded  adjust- 
ment of  speed  through  a  20  per  cent 
range.  The  pulleys  are  designed  with 
a  28-deg.  groove.  With  the  new  unit 
one  motor  can  drive  two  looms  at  dif- 
ferent speeds  at  the  same  time.  The 
housings  on  the  ball  bearings  are  large 
enough  to  require  but  one  filling  with 
grease  yearly,  so  that  the  unit  needs 
but  minimum  maintenance.  With  this 
equipment  a  7.5-in.  V-pulley  can  be 
belted  to  a  14-in.  loom  pulley,  the  belt 
center  distance  varying  from  24  in.  to 
26  in.,  depending  on  the  type  of  loom. 
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of  the   powei    economj    of   the   unit    li 
shown  in  the  fad  that  a  pan   of  88  in. 
t  ii ■■  duel     loom      con  ume,    \\  hen 
di  h en,  0.8  i  hp,  each,  whereas  with  the 

new  dnv  .•  B  1.25  hp.  motor  will  run 
I  he   pan 

Protective  System  for  Service 
Apparatus 

By    inclosing    in    a   scalable    metallic 
cabinet  Mich  service  equipmenl  aa  watt 

hour  meters,  cut-outs  and  switches,  fire 
hazard  and  liability  of  injury  to  con- 
sumers are  for  the  most  part  elimi- 
nated. Furthermore,  all  conductors  or 
energy-carrying  parts  being  under  seal, 
it  is  impossible  for  mischievous  persons 
to  interfere  with  or  interrupt  the  con- 
sumer's use  of  his  service.  It  is  also 
impossible  inadvertently  to  tap  a  line 
on  the  service  system  ahead  of  the 
meter  as  all  service  work,  together  with 
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FIG.     1 — TWO     METERS    WITH     PROTECTIVE 

EQUIPMENT — CONDUIT    CONNECTOR 

USED     BETWEEN     BOXES 

the  meter  wiring  and  terminals,  is  in- 
closed in  metal  and  under  the  seal  of 
the  central  station.  Uniformity  of  in- 
stallation, economy  in  wiring  and  fa- 
cility in  locating  trouble  also  result 
from  a  standard  service  equipment. 
Tests  on  the  meter  can  be  made  without 
disturbing  any  connections,  simply  by 
inserting  a  test  plug  into  the  contacts 
provided  for  them  on  the  cutout;  this 
results  in  a  considerable  saving  of  time 
on  both  alternating-current  and  direct- 


l    :;.     2      DETAILED     VIEW    OF     PROTECTIVE 
EQUIPMENT   WITH    COVER  REMOVED 

current,  two-wire  and  three-wire  light 
ing  meters  and  simplifies  the  testing  of 
polyphase  meters  as  well  as  those  oper- 
ating on  series  and  shunt  transformers. 
It  further  insures  against  loose  or  re- 
versed connections  since  it  is  unneces- 
sary to  disturb  any  of  these  connections 
to  make  the  test.  During  the  entire 
period  of  this  test,  the  consumer  may 
use  his  installation  without  a  moment's 
interruption.  Since  it  is  unnecessary  to 
disturb  any  connection  while  making 
tests,  consequently  there  is  no  abnormal 
"stray-field"  influence  created  by  the 
connection  around  the  meter. 

In  the  accompanying  illustrations  are 
shown  protective  equipments  developed 
by  the  Metropolitan  Engineering  Com- 
pany, 35  Vestry  Street,  New  York. 
The  outfit  consists  essentially  of  a  cabi- 
net in  which  is  located  the  service 
switch  and  service  and  meter  testing 
cut-out,  all  under  the  seal  of  the  cen- 
tral station  company.  The  switch 
handle  protrudes  from  the  side  of  the 
cabinet  and  may  be  operated  without 
disturbing  the  seal.  This  switch  may 
also  be  locked  by  means  of  an  inside 
latch  in  the  "off"  position  when  desired. 
The  cabinet  is  equipped  with  openings 
for  the  different  sizes  of  conduit  or  for 
open-wiring  attachments.  Provision  is 
made  at  the  end  of  the  cabinet  for  pro- 
tecting the  terminals  and  wiring  on  any 
of  the  different  types  and  makes  of 
watt-hour  meters.  The  system  is  so 
flexible  and  universal  in  its  scope,  the 
manufacturer  points  out,  that  it  will 
accommodate  any  form  of  service  equip- 
ment or  watt-hour  meter  within  the 
range  of  its  ampere  capacity.  It  is  be- 
ing made  with  standard  ratings  in  ac- 
cordance with  the  ruling  of  the  Under- 
writers Laboratories,  Inc.,  of  the  Na- 
tional Board  of  Fire  Underwriters.  The 
cut-out  may  be  equipped  with   attach- 


FIGS.   2,  3  AND  4 — MULTIPLE-nRIVE   UNIT  FOR  OPERATING  LOOMS    IN    PAIRS   BY   A   SINGLE   MOTOR 
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ments  for  any  one  of  the  standard 
types  of  fuses,  Edison  screw  base  plug, 
National  Electric  Code  standard  or  re- 
pulsion  (link)  types. 

Where  the  use  of  energy  has  been 
temporarily  discontinued  and  it  is  de- 
sired to  remove  the  meter,  this  may  be 
done  and  the  service  disconnected  in 
the  cabinet  ready  for  instant  reconnec- 
tion  when  the  occasion  demands. 


Electric  Plate  Warmer 

A  new  application  of  electric  service 
in  the  butler's  pantry,  kitchen  and  din- 
ing room  is  illustrated  by  a  plate  warm- 
er which  has  just  been  placed  on  the 


ELECTRIC    PLATE-WARMING    DEVICE 

market  by  the  Simplex  Electric  Heat- 
ing Company  of  Cambridge,  Mass. 
The  apparatus  is  compact  and  light 
enough  to  be  useful  in  the  bungalow  no 
less  than  in  larger  establishments  and 
consists  essentially  of  a  nickel-plated 
Russia-iron  cylindrical  drum  12  in.  in 
diameter,  9.5  in.  wide  and  17  in.  high 
over  the  handle,  with  heating  coils  in 
the  lower  portion  and  equipped  with  a 
slide  and  plate  rack  holding  ten  plates. 
The  latter  rest  on  their  edges  and  any 
one  can  be  removed  without  disturbing 
the  others.  With  an  expenditure  of 
from  250  watts  to  300  watts  the  drum 
full  of  plates  can  be  warmed  in  ten  min- 
utes and  it  will  retain  its  heat  about  an 
hour  after  the  energy  supply  is  cut  off, 
provided  the  drum  is  closed.  The  plate 
warmer  can  be  connected  to  any  lamp 
socket,  and  as  it  weighs  but  10  lb.  it 
can  be  utilized  on  the  sideboard  or  even 
on  the  main  dining  table.  The  use  of 
this  equipment  affords  a  decided  con- 
trast with  the  ordinary  method  of 
warming  plates,  in  which  the  bottom  of 
the  pile  is  usually  so  hot  as  to  preclude 
handling,  while  those  at  the  top  are  still 
cold. 


Automobile-Lamp  Kit 

An  automobile-lamp  kit  in  which  the 
idea  of  proper  lamp  selection  is  incor- 
porated has  recently  been  brought  out 
by  the  National  Lamp  Works  of  the 
General    Electric    Company,    Cleveland, 


Ohio.  The  kit  consists  of  a  reinforced 
fiber-board  case  measuring  approxi- 
mately 2.5  in.  by  3.5  in.  by  6.5  in.,  fitted 
with  a  cloth-hinged  top  which  when 
closed  fastens  by  means  of  a  leather 
snap  lock.  It  holds  six  reserve  lamps; 
the  two  end  holders  contain  "headlight" 
lamps  and  the  four  center  holders  either 
"side  light"  lamps  and  rear  and  meter 
lamps,  or  two  rear  and  two  meter 
lamps,  depending  upon  the  car  for 
which  the  kit  is  adapted.  The  kit  has 
been  tested  in  various  ways  and  it  is 
believed  to  be  amply  rugged  in  con- 
struction to  withstand  the  hard  usage 
to  which  a  kit  of  this  kind  is  certain 
to  be  subjected  in  the  shop  and  on  the 
road.  From  the  engineering  stand- 
point, the  manufacturer  claims,  it  is  a 
step  in  the  direction  of  insuring  the 
proper  lamp  for  the  circuit.  A  thor- 
ough investigation  of  the  lighting  re- 
quirements of  all  makes  of  automobiles, 
it  is  pointed  out,  has  made  possible  the 
selection  of  eight  standard  assortments 
of  tungsten  automobile  lamps  which 
are  suited  to  70  per  cent  of  all  cars. 
These  eight  assortments  are  numbered, 
the  number  appearing  prominently  on 
the  lamp  kit,  and  dealers  are  supplied 
with  a  key  which  shows  the  assortment 
number  required  by  the  various  cars. 
Special  kits  adapted  to  the  30  per  cent 
of  machines  which  do  not  use  one  of 
the  standard  assortments  are  also 
available.  In  order  to  guard  as  far  as 
possible  against  lamps  being  inserted 
promiscuously  in  the  kits,  and  the  pur- 
pose of  providing  proper  lamps  being 


FIBER-BOARD    CASE    FOR    AUTOMOBILE 
LAMPS 

thus  defeated,  a  list  of  the  lamps  which 
the  kit  originally  contains  is  printed 
on  the  inside  of  the  cover  and  shows 
what  lamps  are  to  be  used  in  refilling 
the  kit. 


Improved  Soldering 
Compound 

Hess  &  Son,  of  Philadelphia,  Pa., 
have  improved  their  "Thiol"  soldering 
flux  and  the  method  of  compounding 
it  so  that  segregation,  it  is  claimed,  is 
now  almost  totally  removed,  and  the 
material  has  the  same  consistency 
after  a  year  of  standing  as  it  had  when 
first  made  up.  The  actual  percentage 
of  flux  in  comparison  with  the  solder- 
ing metal  has  been  decreased,  the 
manufacturer  points  out,  while  at  the 
same  time  the  fluxing  power  has  been 
improved.  This  is  due  to  an  improve- 
ment in  the  character  of  the  flux  it- 
self. 

The  older  composition  made  it  nec- 
essary for  the  workman  to  stir  the 
paste  thoroughly  before  using.  This  is 
now  done  away  with,  as  the  material  is 


uniform  and  works  evenly  at  all  times 
without  any  stirring.  The  compound 
consists  of  finely  granulated  solder  in 
various  proportions  of  tin  and  lead, 
each  grain  of  which  is  coated  with  a 
fatty  organic  substance  which  is  neither 
acid  nor  alkaline.  This  coating  of  flux 
begins  to  melt  before  the  solder,  but 
is  not  completely  evaporated  until  the 
solder  has  set;  it  thus  protects  the 
solder  against  oxidation  during  the  en- 
tire operation. 

Practice  has  shown  that  no  special 
cleaning  by  scraping  or  dipping  is  nec- 
essary with  such  materials  as  tin,  lead, 
brass,  copper,  etc.,  but  iron  and  steel 
must  be  cleaned  of  rust  and  scale.  It 
is  easy  to  apply  the  compound  and  eco- 
nomical to  use  it  since  just  the  required 
amount  can  be  applied  to  the  joint, 
there  being  no  dripping  or  other  waste. 
"Tinol"  also  does  away  with  the 
gummy,  sticky  residue  which  results 
from  the  use  of  rosin  fluxes,  the  manu- 
facturer claims,  and  in  turn  does  away 
with  the  acid  reaction  which  often  oc- 
curs when  solder  and  separate  flux  aire 
used.  The  substance  may  be  provided 
in  wire  form,  containing  as  a  core  flux 
the  paste  as  'described  above. 


Gasoline  Engine-Driven 
Lighting  Outfit 

In  the  accompanying  illustration  is 
shown  a  "Delco-Light"  plant  developed 
by  the  Dayton  (Ohio)  Engineering 
Laboratories  Company  and  made  and 
marketed  by  the  Domestic  Engineering 
Company  of  Dayton,  a  recently  organ- 
ized concern.  The  plant  is  a  compact 
unit,  consisting  of  a  gasoline  engine, 
dynamo  and  switchboard,  and  weighs 
about  325  lb.  exclusive  of  the  storage 
battery.     The  plant  is  set  up  ready  for 


SELF-CONTAINED    LIGHTING    PLANT 

use  when  shipped.  It  is  a  32-volt  sys- 
tem and  is  rated  at  750  watts.  The 
outfit  is  especially  well  adapted  for 
farm  lighting  and  the  manufacturer, 
the  Domestic  Engineering  Company, 
claims  it  will  light  the  average  farm 
for  less  than  5  cents  a  day. 
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. I   Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Standards  Adopted  by  Electric  Power 
Club 

Two     Rating!     for     Open-Type,     Continuous-Duty     Motors 

Agreed  On,  Together  with  Terminal   Markings 

for  Generators  and  Transformers 

The  Electric  Power  Club  hold  its  annual  meeting  at 
Hoi  Springs,  Va.,  from  May  l  to  1  inclusive,  with  sixty- 
four  delegates  present,  representing  practically  all  the 
companies  in  the  manufacture  of  electrical  machinery, 
transformers  and  control  apparatus.  The  meeting  was 
very  successful  and  a  large  number  of  recommendations 
were  adopted  tending  towards  the  standardization  of 
all  classes  of  electrical  apparatus. 

Charles  Bobbins  of  the  Westinghouse  Electric  &  Man- 
ufacturing Company  read  a  paper  on  "Temperature 
Ratings  for  Open-Type  Motors  Carrying  Continuous 
Time  Ratings."  This  question  of  rating  has  been  be- 
fore the  Electric  Power  Club  for  some  time,  and  a 
recommendation  was  adopted  approving  two  ratings  for 
open-type  continuous-duty  motors.  The  present  Electric 
Power  Club  rating  of  40  deg.  C.  rise  at  rated  load  and 
a  25  per  cent  two-hour  overload  guarantee  as  55  deg.  C. 
is  retained,  this  rating  to  be  known  and  designated  as 
the  40  deg.  rating,  and  a  new  Electric  Power  Club  rat- 
ing was  adopted  based  on  a  50  deg.  C.  temperature  rise 
without  overload  guarantee,  to  be  known  and  designated 
as  the  50  deg.  rating. 

In  order  to  distinguish  properly  between  the  two 
ratings,  nameplates  are  to  be  marked  with  temperature 
and  overload  guarantees.  The  following  descriptive 
statement  of  the  two  ratings  was  approved : 

"Motors  having  the  40  deg.  rating  are  designed  for 
all  classes  of  service,  including  those  in  which  an  over- 
load capacity  of  25  per  cent  for  two  hours  is  desired. 

"Motors  having  the  50  deg.  rating  are  designed  for 
conditions  in  which  the  load  requirements  are  accu- 
rately known  and  under  which  the  motor  will  not  be 
subjected  to  load  in  excess  of  the  motor  rating." 

Considerable  constructive  work  was  done  at  this 
meeting  towards  the  standardization  of  transformers 
and  industrial  control  apparatus.  These  two  new  sec- 
tions were  added  to  the  Electric  Power  Club  at  the  last 
general  meeting. 

Standard  sizes  were  adopted  for  mining  locomotives, 
as  also  electrical  performance  guarantees,  drawbar  pull 
and  the  basis  of  motor  rating.  Standard  voltages  for 
mining  locomotive  motors  were  adopted  as  125,  250  and 
500  volts. 

Specifications  covering  the  capacity  and  voltage  regu- 
lation of  three-wire,  direct-current  generators  were  re- 
vised so  as  to  make  10  per  cent  unbalancing  in  the 
neutral  standard.  Standard  terminal  markings  for 
motors,  generators  and  transformers  were  adopted,  the 
transformer  terminal  markings  to  be  subject  to  further 
conference  with  the  National  Electric  Light  Associa- 
tion. Standard  general  purpose  alternators  shall  be 
designed  so  as  to  permit  of  operation  at  power  factors 
at  least  as  low  as  0.80. 

It  is  recommended  that  for  geared  service  outboard 
bearings  be  used  on  motors  in  frame  sizes  above  and 
including  75  hp.  at  900  r.p.m.,  and  for  belted  service  in 


frame  sizes  250  hp.  at  000  r.p.m.  and  larger.    Squirrel- 

i    elevator  motors  are  to  be  rated  primarily  on  the 

basis  of  guaranteed  starting  torque,  and  may  also  be 

given  a  horsepower  rating  based  on  the  brake  horse- 
power which  they  will  develop  for  the  standard  time 
rating  selected  without  exceeding  the  standard  tempera 
ture  rise.  Direct-current  motors  under  normal  operat- 
ing conditions  may  vary  not  to  exceed  7'/j  per  cent 
above  or  below  rated  speed  in  sizes  from  1  hp.  to  7 '  ■_■ 
hp.  at  1150  r.p.m.  and  5  per  cent  in  larger  frame  sizes. 

Fractional  horsepower  motors  must  be  designed  to 
operate  successfully  with  voltages  10  per  cent  above  or 
below  the  rated  voltage,  but  not  necessarily  within 
other  limits  established  for  normal  operation.  The  al- 
lowable variation  from  rated  speed  under  normal  oper- 
ating conditions  for  all  sizes  of  fractional  horsepower 
motors  is  fixed  as  not  to  exceed  l\'->  per  cent.  It  is 
recognized  as  standard  practice  to  furnish  starting 
rheostats  with  shunt  and  compound-wound  direct-cur- 
rent motors  y<i  hp.  and  larger. 

E.  R.  Harding,  vice-president  of  the  Holtzer-Cabot 
Electric  Company,  was  re-elected  president  of  the  Elec- 
tric Power  Club  for  the  coming  year. 

Clarence  L.  Collins,  president  of  the  Reliance  Electric 
&  Engineering  Company,  Cleveland,  Ohio,  was  elected 
vice-president,  and  C.  H.  Roth,  president  of  Roth  Broth- 
ers &  Company,  Chicago,  111.,  was  elected  secretary  and 
treasurer. 


Factory  Managers  May  Now  Go  to  School 

Industrial  plant  managers  in  all  lines  may  attend 
school  for  two  weeks  during  the  summer  session  in 
scientific  management  at  the  Pennsylvania  State  Col- 
lege, State  College,  Pa.  This  is  the  second  summer 
session  of  this  school  in  charge  of  Hugo  Diemer,  pro- 
fessor of  industrial  engineering  at  the  college.  Mr. 
Diemer  was  formerly  with  the  Tabor  Manufacturing 
Company  of  Philadelphia.  The  course  treats  of  factory 
management  in  industrial  organizations,  pointing  out 
in  particular  the  application  of  the  Taylor  system  of 
scientific  management.  The  course  has  been  planned 
for  two  weeks,  beginning  Aug.  7  and  ending  Aug.  19, 
with  registration  day  Aug.  5. 


Fixture  Manufacturers  to  Form  Section  of 
Associated  Manufacturers 

There  will  be  a  meeting  of  the  manufacturers  of 
electrical  fixtures  on  May  25,  at  2  p.  m.,  at  the  Biltmore, 
New  York,  for  the  purpose  of  forming  a  section  cover- 
ing this  particular  line  of  industry  in  the  Associated 
Manufacturers  of  Electrical  Supplies. 

This  meeting  has  been  called  at  the  request  of  a 
number  of  manufacturers  interested,  who  feel  that  an 
electrical  fixture  section  will  result  in  great  good  to 
the  trade  in  general,  and  from  the  responses  already 
received  the  meeting  promises  to  be  a  representative 
one.  It  has  been  the  aim  of  the  general  secretary, 
Charles  E.  Dustin,  in  issuing  the  invitations  to  include 
all  manufacturers,  whether  members  of  the  association 
or  not,  who  are  interested  in  this  line. 
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Public  Service  Commission  News 

Missouri  Commission 

In  the  third  annual  report  of  the  Public  Service  Com- 
mission for  the  year  1915  among  other  things  is  dis 
cussed  the  subject  of  "public  relations."  The  commis- 
sion says:  "The  public  service  companies  operating  in 
this  State  are  fast  learning  of  the  common  principle  of 
doing  business  in  the  open  and  giving  it  the  fullest  pos- 
sible publicity.  Taking  the  public  into  their  fullest  pos- 
sible confidence  should  be  adopted  by  them  as  the  wisest 
and  the  best  policy.  We  believe  that  full  and  frank 
publicity  should  be  the  policy  of  every  public  service 
corporation  with  its  patrons,  to  the  end  that  all  proper 
information  to  the  investor  and  the  public  in  general 
may  be  had.  All  public  utilities  are  learning  that  the 
only  way  to  gain  the  confidence  of  the  public  is  first  of 
all  to  merit  it  by  square  and  frank  dealing  with  the 
public.  All  public  utilities  should  give  full  publicity  to 
all  dealings  with  the  public ;  tell  the  public  how  much  the 
company  is  earning,  how  it  represents  only  a  fair  re- 
turn on  the  value  of  the  property  devoted  to  the  service 
of  the  public,  and  whenever  there  is  a  dispute  over  any 
matter  of  service  dissolve  the  doubt  in  favor  of  the 
public,  and  do  even  more  than  is  strictly  required  under 
its  duties  as  a  public  service  corporation. 

"We  believe  the  public  is  now  becoming  ready  to  meet 
the  public  service  corporations  at  the  half-way  station 
with  fair,  just  treatment.  If  the  integrity  of  invest- 
ment vital  alike  to  rich  and  poor,  employer  and  employee 
is  to  be  properly  maintained,  such  should  be  the  attitu- 
tude  of  the  public  toward  such  public  service  company." 

There  are  many  items  in  the  operation  of  gas,  elec- 
tric and  water  plants  in  Missouri  which,  in  the  opinion 
of  the  commission,  undoubtedly  require  regulation  if 
for  no  other  reason  than  to  induce  uniformity.  One 
subject  that  the  commission  believes  should  have  early 
attention  is  the  issuing  of  uniform  service  extension 
rules.  In  regard  to  this  matter  the  commission  states 
in  its  annual  report: 

"As  the  matter  now  stands,  each  company  or  munici- 
pality makes  and  enforces  its  own  rules  regarding 
changes  for  extending  "main  or  service  pipes  for  water 
or  gas,  or  line  extension  and  service  wires  to  houses. 
The  result  is  that  there  are  almost  as  many  policies 
followed  as  there  are  companies  and  municipalities 
operating  these  plants.  These  companies  often  depart 
from  any  fixed  policy  in  their  effort  to  get  customers, 
with  the  result  that  there  is  often  discrimination  in 
appearance  if  not  in  fact.  Fairness  to  the  consumer 
also  demands  that  this  matter  be  adjusted.  The  exten- 
sion rules  of  some  companies  seem  to  be  designed  along 
some  reasonable  or  well-defined  business  policy,  while 
others  hold  the  policy  of  taking  on  only  customers  im- 
mediately profitable.  No  doubt  the  interest  of  the 
whole  body  of  consumers  demands  that  the  investments 
be  not  made  lavishly.  On  the  other  hand,  anyone  rea- 
sonably situated  should  not  be  denied  those  things 
which  have  come  to  be  regarded  as  necessities.  The 
most  reasonable  rule  to  follow  appears  to  be  one  that 
would  reject  or  assess  a  charge  against  only  those  con- 
sumers the  serving  of  whom  would  entail  a  higher  rate 
to  the  whole  body  of  consumers." 

Illinois   Commission 

A  preliminary  set  of  rules  and  regulations  governing 
overhead  electric  construction  is  being  distributed  by 
the  State  Public  Utilities  Commission  to  the  electric 
and  telephone  utilities  and  common  carriers  of  Illinois. 
The  regulations  are  the  most  comprehensive  yet  to  be 
issued  by  the  commission,  embracing  (1)  inductive  dis- 
turbance of  telephone  lines  by  transmission  lines,  (2) 
joint  construction,    (3)    crossings   between   wires,    (4) 


crossings  of  railroad  tracks,  and  (5)  general  overhead 
construction.  The  proposed  rules,  which  are  to  super- 
sede the  commission's  existing  rules,  are  classified  care- 
fully into  approximately  100  sections  and  contain  some 
12,000  words.  The  engineering  staff  of  the  Illinois  com- 
mission, in  these  rules,  has  given  the  most  careful  con- 
sideration to  the  types  of  overhead  construction,  over 
which  the  commission  possesses  explicit  jurisdiction 
and  exercises  power  to  regulate.  The  rules  are  not  in- 
tended to  be  an  elaborate  exposition  of  theoretical  and 
technical  design  but  instead  are  concise  statements  in 
simple  language  of  the  requirements  which  will  later 
be  exacted,  not  only  of  the  large  electric  utilities  with 
their  skilled  organizations,  but  also  of  the  smaller  utili- 
ties of  the  State.  In  only  a  few  provisions,  where  some 
mild  technical  description  apparently  is  unavoidable,  do 
the  rules  trespass  into  an  involved  theoretical  field. 
Safety  first  has  been  paramount,  and  adjustment  of  in- 
ter-corporate friction  occasioned  by  inductive  disturb- 
ances and  by  joint  construction  are  advocated.  The 
utilities  of  the  State  will  be  given  ample  opportunity 
to  be  heard  in  conference  at  Springfield  on  May  16 
and  17. 

As  the  transmission  lines  of  the  various  electric  utili- 
ties spread  more  and  more  over  the  less  densely  popula- 
ted territory  of  the  State,  the  Illinois  commission  has 
been  confronted  with  the  question  of  what  service  a 
rural  consumer  is  entitled  to.  Naturally  enough,  the 
usual  position  of  an  electric  utility  is  to  supply  such 
farmers  as  may  be  connected  to  its  system  with  profit, 
and  it  is  necessarily  the  duty  of  the  commission  to  pre- 
scribe that  rural  service  shall  be  rendered  without  un- 
fair discrimination,  on  equal  terms,  to  all  applicants. 

For  certain  purposes,  electric  consumers  may  be 
classified  as  urban,  suburban  and  rural.  The  relative 
status  of  these  classifications,  with  respect  to  line  ex- 
tensions and  service  connection,  is  discussed  for  the 
first  time  by  this  commission  in  two  recent  orders — 
Abbott  Light  &  Power  Company  versus  Andrew  Parks, 
and  in  re  application  of  Abbott  Light  &  Power  Com- 
pany for  approval  of  rate  and  rule  for  rural  consumers. 

For  urban  consumers,  the  published  rules  of  the  com- 
mission provide  that  a  utility,  which  serves  a  munici- 
pality shall  extend  its  overhead  mains  two  standard  pole 
lengths  for  each  new  consumer,  with  payment  by  the 
consumer  for  any  excess  over  two  poles.  In  other  words, 
if  a  group  of  six  new  houses,  located  within  corporate 
limits,  say  1800  ft.,  or  eighteen  pole  lengths,  away  from 
the  existing  terminal  of  a  utility's  electric  line,  the  com- 
pany, upon  application  of  the  six  householders  for  elec- 
tric service,  would  be  required  to  install  at  its  own  cost 
1200  ft.  of  this  pole-line  extension,  and  would  be  per- 
mitted to  bill  the  proposed  consumers  for  the  cost  of 
the  600  ft.  excess  above  the  requirements  of  the  com- 
mission's rules,  provided  that  refund  is  made  to  the  six 
consumers  whenever  other  new  consumers,  from  time 
to  time,  may  be  added  to  the  original  1800  ft. 

Rural  consumers,  who  may  be  located  within  possibly 
a  mile  of  an  inter-city  electric  transmission  line,  may 
often  be  safely  served  by  the  utility  operating  the  trans- 
mission line.  To  serve  such  a  consumer,  however,  it  is 
usually  necessary  to  install  two  sets  of  pole-line  trans- 
formers, a  set  of  lightning  arrestors,  a  service  line  of 
varying  length,  and  the  customary  meter  and  service 
box.  Obviously,  the  investment  required  for  a  rural 
consumer  is  considerably  more  than  for  an  urban  con- 
sumer. The  most  troublesome  feature  to  take  care  of 
without  discrimination  is  the  service  line,  which  may 
vary  from  a  few  feet  for  one  consumer  to  a  mile  or  more 
for  another  consumer.  The  commission  is  taking  the 
position  that  the  regular  devices  (transformers,  light- 
ning arrestors,  meters,  etc.)  are  to  be  installed  by  the 
utility.     The  greater  investment  in  equipment  to    sup- 


E  I.  E  C  T  RICAL     W  0  R  L  I) 


Vol.  67,  v 


t >i v  the  rural  consumer,  over  the  urban  consumer, 

ted  for  bj   e  somewhat  greater  minimum 
bill  which  the  rural  consumer  mu  A 

to  the  service  line,  the  commission  takes  the  po  i  <  m >n 
thai  two  pole  leu  to  be  installed  at  the  coel  of 

the  utility,  the  same  as  In  urban  extensions,  and  thai 
the  remainder  of  the  line  is  to  be  Installed  al  the  cost 
nt'  the  rural  consumer.  All  maintenance  is  t<>  be  per 
formed  by  the  utility,  and  Its  cost  is  properly  compen- 
sated in  a  proper  minimum  monthly  bill. 

The  suburban  consumers,  /.«■..  residents  in  the  en- 
virons «'t'  a  municipality,  possibly  not  tar  from  a  util 

it.\'s   local   distribution,   are   somewhat    special   and   must 

i>e  treated  Individually.  Probably  the  majority  of  the 
suburban  consumers  would  be  served  from  the  local 
distribution  system  in  a  manner  quite  similar  to  urban 
consumers,    other  possible  consumers,  who  may  happen 

to  reside  somewhat  too  tar  from  a  municipality  to  render 

it  practicable  to  extend  the  low  voltage  distribution  sys- 
tem, may  be  fortunate  enough  to  be  within  workable 
distance  "i  ^<>me  transmission  line  from  which  it  may 
lie  feasible  to  procure  electric  service.  The  location  of 
a  suburban  consumer,  unfortunately,  has  much  to  do 
witli  the  conditions  under  which  he  may  secure  service. 

Inasmuch  as  the  commission,  in  its  opinions  and  or- 
ders respecting  the  issuance  of  securities,  as  a  rule  has 
entered  into  little  discussion  of  the  underlying  reasons 
for  its  findings,  the  public  utilities  of  the  State  may  be 
Interested  in  certain  pertinent  information  regarding 
the  commission's  attitude  to  utility  capitalization  in  a 
decision  rendered  in  re  Southern  Illinois  Gas  Company, 
together  with  a  dissenting  opinion  therein  by  Commis- 
sioner Shaw.  The  commissioner  discusses  at  length 
several  debatable  subjects,  such  as  (1)  interest  during 
construction  and  development,  (2)  engineering  fees, 
(3)  legal  and  organization  expenses,  (4)  expenses  of 
promotion,  (5)  total  overhead  expenses,  (6)  working 
capital,  (7)  discount  on  bonds,  (8)  stock  bonus,  (9) 
commission  supervision  over,  issues  of  securities,  and 
(10)  inducing  capital  to  invest  in  public  utilities,  and  in 
connection  with  the  commission  supervision  over  issues 
of  securities,  states : 

"It  may  be  contended  that,  under  the  act  creating  the 
State  Public  Utilities  Commission  of  Illinois,  any  value 
determined  upon  for  the  purpose  of  the  approval  of  the 
issue  of  stocks  and  bonds  for  capitalization  will  not  rep- 
resent necessarily  a  reasonable  value  of  the  property  for 
purposes  of  rate-making.  It  is  my  opinion  that,  under 
the  law,  the  total  par  value  of  the  securities  should  not 
be  materially  greater  than  the  total  value  of  the  plant 
as  a  going  concern.  It  already  has  developed  in  rate- 
making  cases  before  this  commission  that,  if  the  out- 
standing stock  and  bond  issue  exceeds  the  total  value 
of  the  property  as  a  going  concern,  great  pressure  and 
stress  are  brought  to  bear  on  the  commission  at  hear- 
ings of  the  cases,  on  the  part  of  the  utilities  seeking 
pretexts  for  the  commission  to  find  values  equal  at  least 
to  the  outstanding  securities.  It  usually  is  claimed  that 
a  reasonable  supposition  is  that  the  par  value  of  the 
outstanding  securities  represents  the  total  investment 
in  the  plant  to  date,  and  that  these  securities  should  be 
protected  by  the  commission  by  finding  the  par  value  of 
the  securities  to  be  the  proper  value  upon  which  to  base 
fair  and  equitable  rates.  The  claim  is  made  further 
that,  if  the  commission  finds  a  value  lower  than  par  of 
the  securities,  the  utilities  will  be  unable  to  finance 
future  securities  in  the  market  whenever  additional 
funds  must  be  raised  for  the  making  of  betterments, 
additions,  extensions  and  improvements  to  the  existing 
properties. 

"In  the  case  at  bar,  the  petitioner  virtually  asks  that 
the  commission's  finding  of  the  value  of  the  gas  prop- 
erty when  constructed  be  equal  to  more  than  twice  its 
estimated  cost.     This  fictitious  value  the  petitioner  de- 


ires  permission  to  capitalize  solelj  on  the  grounds  that 
probable  (bj  no  means  certain)  future  earnings  will  be 

« •  r   ample   magnitude   to   pay    interest    <>n    the    bonds   and 

dividends  on  the  stock.    Such  being  the  case,  the  peti 

tioner  trusts  that  the  stocks  and  bonds,  which  may  be 
authorized  bj  this  commission  to  be  issued,  may  in  the 
I  ut  me  bave  a  market  value  equal  t<>  par.  This  theory  of 
business  promotion,  in  sundry  variations,  lias  been  at 
the    runt     of    nearly    every     famous    exposure    of    stock 

watering.  Past  misuse  of  public  confidence  is  funda- 
mentally the  cause  of  legislative  action  creating  federal 
and  State  regulatory  bodies. 

"To  use  other  words,  it  is  the  desire  of  the  peti- 
tioner herein  that,  whatever  amount  of  stocks  and  bonds 
may  be  authorized,  the  amount  so  authorized  shall  be 
taken  as  the  value  of  the  plant  after  it  shall  have  been 
constructed  and  in  successful  operation.  This  aspect 
of  the  situation,  from  my  point  of  view,  is  dangerous 
in  that  this  commission,  in  a  future  rate  case,  undoubt- 
edly would  have  to  take  some  judicial  notice  of  past 
findings  of  utility  valuation  made  for  purposes  of 
issuing  securities.  I  am  inclined  to  the  opinion  that  a 
value  found  for  one  purpose  (security  issues,  for  in- 
stance) should  not  be  essentially  irreconcilable  to  a 
value  found  for  another  purpose  (i.e.,  rate-making). 

"This  commission,  acting  under  the  present  law  in  the 
case  at  bar,  I  believe,  necessarily  must  consider  the  pro- 
tection of  the  public  in  making  investments,  the  rates 
to  be  paid  by  the  public,  and  the  sale  of  the  service  to 
the  public.  The  commission  cannot  escape  taking  cog- 
nizance of  the  effects  and  results  of  approving  what  in 
my  opinion  is  an  overcapitalization  of  the  new  project." 

Approval  has  been  given  by  the  commission  of  the 
Western  United  Gas  &  Electric  Company  to  initiate  a 
continuous  meter-reading  system,  whereby  the  territory 
of  the  company  is  divided  into  districts  in  which  meters 
are  to  be  read  and  bills  rendered  at  monthly  intervals 
that  are  not  coincident  in  any  two  districts  of  a  city. 
Such  a  system  enables  the  meter-reading  and  billing 
force  to  work  continuously  throughout  the  month  at  an 
excellent  load  factor,  instead  of  concentrating  their  work 
into  a  few  days  toward  the  end  of  a  month.  Outside  of 
Chicago  the  Western  United  is  *the  first  Illinois  utility 
to  apply  for  approval  of  the  continuous  meter-reading 
system.  The  commission's  finding  is:  "It  appears  that 
the  scheme  of  'continuous  meter-reading'  proposed  by 
.the  petitioner  is  reasonable,  and  will  result  very  prob- 
ably in  an  efficient,  economical  and  correct  utilization 
of  the  petitioner's  organization  of  meter  readers  and 
billing  clerks." 

The  rules  and  regulations  which  were  permitted  by 
the  commission  to  be  placed  in  effect  are  as  follows : 

"1.  The  city,  town,  village  or  unincorporated  terri- 
tory will  be  divided  into  suitable  sections  and  the  dis- 
count period  for  the  several  sections  will  be  fixed  by  the 
company,  such  period  to  terminate  fifteen  days  after 
the  date  upon  which  bills  are  rendered  for  the  amount 
of  gas,  electricity  or  steam  consumed  during  the  period 
of  one  month  preceding  the  date  of  the  reading  of 
meters  in  the  said  section. 

"2.  Notice  of  the  termination  of  the  discount  period 
shall  be  printed  on  each  statement  rendered  to  con- 
sumers, and  the  discount  period  shall  not  be  changed 
after  it  be  once  established,  without  additional  and  rea- 
sonable notice  to  the  consumer. 

"3.  Any  one  consumer  who  may  pay  bills  in  two  or 
more  districts  as  established  by  the  company,  may  ar- 
range with  the  company  for  the  payment  of  such  bills 
at  one  time  so  that  the  discount  period  of  all  such  bills 
shall  expire  at  the  same  time. 

"4.  All  other  regulations  of  the  company,  with  re- 
spect to  discount  periods  heretofore  adopted  except  in 
so  far  as  the  same  are  hereby  changed,  shall  continue  in 
effect  until  further  notice." 
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Three-Quarters  of  Missouri  Meter 
Utilities  Furnish   Electric  Service. — Of 

the  420  public  utilities  in  Missouri  fur- 
nishing electric,  gas,  water  and  heating 
service,  305  furnish  electric  service,  149 
water  service,  forty-three  gas  service 
and  eleven  heating  service. 

New  Orleans  Has  Successful  Electric 

Show. — The  first  New  Orleans  electric 
show  was  held  during  the  week  ended 
April  29  under  the  auspices  of  the  local 
Jovian  League.  The  attendance  was  10,- 
000.  There  were  twenty-eight  exhibitors 
representing  almost  every  branch  of 
the  electrical  industry. 

Oregon  Municipal  Plant  Furnishes 
Free    Energy    for    Porch    Lights. — The 

City  Council  of  Ashland,  Ore.,  is  offer- 
ing free  electric  energy  for  porch  lamps 
to  every  resident  user  in  the  city,  and, 
according  to  reports,  a  big  majority  of 
the  customers  of  the  Ashland  munici- 
pal plant  are  installing  porch  lamps. 

Maine  Utilities  Honestly  Conducted. 

— In  the  first  annual  report  to  the  Gov- 
ernor the  Maine  Public  Utilities  Com- 
mission says:  'The  great  majority  of 
our  utilities  have  been  honestly  con- 
ducted. Mistakes  have  been  made,  but 
honest  ones.  Errors  of  judgment  have 
sometimes  been  expensive,  but  only 
very  little  evidence  of  actual  fraud  has 
been   discovered." 

Dye  Shortage  Felt  in  Telephone  In- 
dustry.— The  shortage  of  dyes,  which 
in  ordinary  times  comes  from  Germany, 
affects  the  telephone  business  to  some 
extent.  The  pair  of  jumper  wires  used  ' 
on  the  main  frame  formerly  consisted 
of  one  white  and  one  red  cord;  but 
from  now  on  they  will  consist  of  one 
white  cord  and  one  white  cord  with  a 
couple  of  red  threads  in  it. 

Old  Oil  and  Gas  Fixtures  Wired  for 
Electricity. — A  Canadian  firm  of  elec- 
trical contractors  and  dealers  is  making 
a  practice  of  attending  all  nearby  auc- 
tions and  buying  antique  oil  and  gas- 
lighting  fixtures.  These,  which  com- 
mand but  a  small  price  at  the  auction, 
are  wired  for  electricity  and  refinished, 
with  the  result  that  as  a  rule,  owing  to 
their  being  antiques,  they  bring  far 
greater  prices  than  brand-new  ware. 

Ohio  State  University's  Third  Elec- 
trical Show. — The  third  electrical  show 
given  in  Robinson  laboratory,  Ohio 
State  University,  Columbus,  by  the 
electrical  engineering  students,  began 
on  April  27  and  continued  three  days. 
The  local  branch  of  the  American  In- 
stitute of  Electrical  Engineers  financed 
the  show  for  the  students  in  order  to 
awaken  a  wider  interest  in  the  work.  An 
admission  of  25  cents  was  charged  to 
cover  the  expenses  of  staging  the  show. 
Many  interesting  experiments  calcu- 
lated to  mystify  the  visitors  were 
shown.  Several  prominent  manufac- 
turing firms  made  exhibits.  Some  of 
the  displays  were  as  follows:  Auto- 
matic Reclosing  Circuit  Breaker  Com- 
pany, models  of  circuit  breakers;  Hon- 
eywell Heating  Company,  thermostats 
for  regulating  furnaces;  Central  Union 
Telephone  Company,  telephone  appara- 
tus; Ohio  State  Telephone  Company, 
telephone  apparatus;  Johns-Manville 
Company,  fire  extinguishers. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Flour  Mill  Contracts  for  4600  Hp.— 

The  Minneapolis  division  of  the  North- 
ern States  Power  Company  has  signed  a 
contract  with  the  Washburn-Crosby 
Milling  Company  calling  for  the  de- 
livery of  4600  hp.  of  electrical  energy 
to  the  Minneapolis  flour  mills.  The 
contract  is  for  a  period  of  fifteen  years 
and  largely  increases  the  quantity  of 
electrical  power  heretofore  supplied  the 
mills  by  the  power  company. 

Hydroelectric  Development  of  Spain. 
— There  are  in  Spain  110  hydroelectric 
developments,  according  to  statistics 
published  in  the  Union  Electrica.  Of 
these  fifty  have  a  rating  of  more  than 
800  hp.  with  a  combined  rating  of 
1,008,876  hp.,  of  which  266,576  hp.  is  in 
the  process  of  development.  Twenty- 
one  installations  range  from  300  to  700 
hp.  with  an  aggregate  rating  of  10,243 
hp.  The  remaining  thirty-nine  plants 
are  rated  at  less  than  300  hp.  each. 

Illinois  Commission  to  Print  Orders 
Weekly. — In  answer  to  insistent  de- 
mands from  interested  utilities,  attor- 
neys and  others,  the  Illinois  commission 
has  made  definite  arrangements  to 
print  all  its  orders  once  a  week  in 
pamphlet  form,  commencing  May  1, 
1916.  The  orders  of  the  commission  at 
the  present  time  are  aggregating  forty- 
eight  to  sixty-four  pages  of  printed 
matter  per  week.  For  the  next  four 
months  the  pamphlets  will  be  mailed 
regularly  on  trial,  without  cost,  to  those 
applying  of  the  secretary.  Subse- 
quently, if  the  mailing  list  assumes  un- 
duly large  proportons,  a  nominal  sub- 
scription price  may  be  charged  by  the 
commission. 

Technical  Report  Writing  Required 
at  Stevens  Institute. — A  year  ago  the 
faculty  of  Stevens  Institute  of  Tech- 
nology planned  for  the  introduction  of 
report  writing  as  a  requirement  for 
graduation.  One  afternoon  per  week 
during  the  second  half  of  the  senior 
year  is  given  to  this  work.  The  pres- 
ent senior  class  is  the  first  to  complete 
this  work.  Data  for  these  reports  are 
obtained  mostly  by  a  search  of  the  lit- 
erature of  the  subject,  while  experi- 
mental work  is  neither  required  nor  en- 
couraged. The  subject  of  the  report  is 
chosen  by  the  senior  himself  during 
his  first  term,  and  is  submitted  for  ap- 
proval to  the  head  of  the  department  in 
which  it  falls.  The  students  are  pre- 
pared to  take  up  this  report  writing 
by  exercises  or  "themes"  which  have 
been  introduced  into  the  junior  year. 
Reports  which  have  just  been  submit- 
ted by  the  present  seniors  not  only  cov- 
er branches  of  mechanical,  civil  and 
electrical  engineering,  but  also  chemis- 
try, physics,  economics  and  welfare 
work  in  industrial  organizations. 


Oregon  Town  Defeats  Municipal 
Ownership. — The  town  of  Silverton, 
Ore.,  now  served  by  the  lines  of  the 
Portland  Railway,  Light  &  Power  Com- 
pany, decisively  defeated  a  proposition 
for  a  municipal  electric  light  plant  on 
May  1  by  a  vote  of  288  to  47. 

Accident  Hazard  of  Electricity  in 
Metal  Mines.— Out  of  a  total  of  366  per- 
sons killed  underground  in  metal  and 
miscellaneous  mineral  mines  (coal  ex- 
cepted) during  1914  but  eight  were 
killed  by  electricity,  according  to  the  re- 
port by  the  Bureau  of  Mines.  This  is  at 
the  rate  of  0.08  deaths  per  1000  persons 
employed  underground.  Five  out  of  a 
total  of  3766  were  seriously  injured  by 
electricity  or  0.05  per  1000  employed 
underground,  while  in  forty-seven  cases, 
or  0.47  per  1000  employed,  out  of  a  total 
of  19,531  slightly  injured,  electricity  was 
the  cause. 

Government  Regulation  of  Electric 
Rates  in  Chile. — All  electric  companies 
in  Chile,  furnishing  light,  power,  tele- 
phone or  transportation  service,  must 
submit  their  rates  for  the  approval  of 
the  President,  unless  such  rates  have 
been  established  by  law  or  concession. 
When  rates  have  been  fixed,  they  can- 
not be  altered  without  the  approval  of 
the  President,  and  failure  to  comply 
with  these  regulations  will  result  in 
cancellation  of  contract.  No  conces- 
sion will  be  granted  or  renewed  unless 
the  concessionary  agrees  to  give  a  dis-- 
count  of  50  per  cent  from  regular  rates 
to  public  or  municipal  offices  of  the 
cities  in  which  the  service  is  supplied. 

Company  Formed  to  Supply  Stock- 
yards with  Light. — The  Illinois  Public 
Utilities  Commission  has  granted  to 
the  Produce  Terminal  Company  a  cerr 
tificate  of  convenience  and  necessity  to 
transact  a  general  electric  business  in 
a  limited  area  within  the  city  of  Chica- 
go, known  as  the  "stockyards  area."  It 
appears  from  the  record  that  the  Com- 
monwealth Edison  Company,  which 
now  enjoys  a  monopoly  of  the  electric 
supply  business  in  the  greater  part  of 
Chicago,  was  not  providing  energy  to 
the  stockyard  district.  The  Produce 
Terminal  Company  is  organized  to  take 
over  an  existing  plant  and  distribution 
system  of  a  former  stockyard  plant,  and 
is  authorized  to  issue  stock  in  the 
amount  of  $180,000. 

Special  Practical  Engineering  Courses 
for  Electrical  Engineering  Students  at 
University  of  Minnesota.  —  Three 
courses  of  special  value  to  the  electri- 
cal engineering  student  are  being  of- 
fered at  the  University  of  Minnesota  by 
recognized  experts  in  their  lines. 
Charles  L.  Pillsbury,  who  has  recently 
completed  extensive  valuation  work  in 
Detroit,  Washington  and  elsewhere,  is 
delivering  a  course  of  eighteen  lec- 
tures on  "The  Valuation  of  Electrical 
Properties"  for  the  fifth-year  students. 
R.  A.  Lundquist,  consulting  electrical 
engineer,  is  giving  a  course  of  lectures 
to  the  fifth-year  students  on  "Trans- 
mission Line  Construction."  Fred  Dus- 
tin,  treasurer  of  the  Standard  Elec- 
tric Company  of  Minneapolis,  is  giving 
a  course  of  lectures  to  the  sophomores 
and  juniors  on  the  "Practical  Applica- 
tions of  the  National  Electrical  Code." 
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Nen   n  m  ^  J«»>  '•>"  i  >  sgue      i  ■    pector 
i..  eph    i aurot,   In   charge  of   the   ''*' 
tin-   New    Jfork    Police   De 
|..u  i nn'Mt,  spoke  at  the  regular  mooting 
of  the  Jovian  League  of  New  York  City 
,.n  Ma>  in     \  \ .  i  >  il  rejuvena- 

tion was  held  on  May  12. 

Lea  tageles  Jovian  League.  Di  to 
ihur  S.  King)  superintendent  of  the 
phyaieal  laboratory  of  the  Mount  \\  11 
eon  Solar  Observatory,  on  Ma>  S,  poke 
before  the  Jovian  Electric  League  on 
the  subject  "The  Equipment  and 
Method  of  Work  at  the  Mount  Wil  on 
Solar  Obaei  *  atory." 

Jo\i;ui  Chapter,  Cleveland  Electrical 
League,  \  special  meeting  <>r  the 
Jovian  Chapter  of  the  Electrical  League 
of  Cleveland  was  held  at  Case  School 
on  May  2  to  examine  the  school's  labora- 
tory under  the  direction  of  Prof.  Henry 
H.  Dates,  a  demonstration  and  exhibi 
<ion  of  high-tension  apparatus,  photo- 
metric phenomena,  arc  welding  process 
and  a  complete  wireless  plant  were 
given. 

Pittsburgh  Section,  I.  E.  S. — The  May 
meeting  of  the  Pittsburgh  section  of 
the  Illuminating  Engineering  Society 
was  held  at  the  "Hofbrau,"  Cleveland, 
Ohio,  on  May  12.  W.  R.  Mott  presented 
a  paper  on  "White  Light  for  Moving 
Picture  Photography,"  being  an  illus- 
trated report  of  an  exhaustive  study  of 
the  application  of  the  white  flame  car- 
bon arc  for  this  work.  W.  E.  Brewster 
introduced  a  discussion  on  the  subject 
"The  Photography  of  Lighting  Installa- 
tions." 

Seattle  Section  I.  R.  B. — The  mem- 
bers of  the  Institute  of  Radio  Engi- 
neers and  their  friends  now  at  Seattle, 
Wash.,  were  recently  tendered  a  dinner 
by  the  Seattle  section  of  the  Institute. 
The  guests  were  Judge  Jere  Neterer, 
L.  F.  H.  Betts,  Lieut.  E.  J.  Blanken- 
ship,  D.  N.  Cosgrove,  Philip  Farns- 
worth,  A.  H.  Ginman,  V.  Ford  Greaves, 
Frederick  A.  Kolster,  Dr.  Carl  E. 
Magnusson,  Dr.  Frederick  Osborne, 
Greenleaf  W.  Pickard,  Frank  N.  Water- 
man, Roy  A.  Weagant. 

San  Francisco  Section  A.  I.  E.  E. — A 

joint  meeting  on  military  preparedness, 
invitations  to  which  were  sent  to  all 
•San  Francisco  members  of  the  Ameri- 
can Institute  of  Electrical  Engineers, 
the  American  Society  of  Civil  Engi- 
neers, the  American  Society  of  Me- 
chanical Engineers,  the  American  In- 
stitute of  Mining  Engineers  and  the 
American  Chemical  Society,  was  held  in 
that  city  on  May  2.  The  speakers  on 
the  program  were  Capt.  Richard  Park, 
Engineer  Corp,  U.  S.  A.,  Capt.  John 
Murphy,  Coast  Artillery,  U.  S.  A.,  and 
A.  H.  Babcock,  member  Naval  Con- 
sulting Board.  After  a  discussion  of 
the  various  means  by  which  the  engi- 
neer can  effectively  prepare  himself  for 
service  in  war  times,  a  resolution  was 
adopted  requesting  the  local  officers  of 
each  of  the  five  societies  to  appoint  a 
committee  of  three  who  would  consti- 
tute a  permanent  central  committee  to 
facilitate  co-operation  among  engineers 
in  military  preparedness  matters,  and 
to  represent  the  engineering  profession 
in  military  matters  in  the  State  of 
California. 


Associations 
and  Societies 

\  complete  Directory  of  Electrical 
itiona  is  regularly  printed  i" 

the  lir>t  issue  of  mch  monll Hu- 
ll. \t  t..  last  text  page. 


Chicago  Section.  A.  S.  iM.  E.— Joseph 
Harrington,  advisory  combustion  engi- 
neer. Chicago,  Hi.,  will  presenta  paper 
,,n  "The   Use  of  Powdered  Coal  as  a 

Fuel"  before  I   meeting  of  the  Chicago 

section  of  the  American  Society  of  Me- 
chanical Engineers  which  is  to  be  held 
..u    May    1.'. 

Franklin  Institute. — Demonstrations 
of  transcontinental  and  wireless  tele- 
phony will  he  made  in  the  hall  of  the 
Franklin  Institute  during  the  afternoon 
and  evening  of  May  17.  Previous  to 
the  demonstrations  there  will  be  a 
stated  meeting  at  which  the  following 
program  will  be  followed:  Presenta- 
tion of  the  Franklin  medal  to  Theodore 
William  Richards,  director  Wolcott 
Gibbs  Memorial  Laboratory,  Harvard 
University;  presentation  of  the  Frank- 
lin medal  to  John  J.  Carty,  chief  engi- 
neer, American  Telephone  &  Telegraph 
Company;  presentation  of  the  Elliott 
Cresson  medal  to  the  American  Tele- 
phone &  Telegraph  Company,  Theodore 
N.  Vail,  president.  The  following  ad- 
dresses will  be  made:  "The  Fundamen- 
tal Properties  of  the  Elements,"  by 
Theodore  William  Richards;  "The  Tele- 
phone Art,"  by  John  J.  Carty,  and  one 
by  Theodore  N.  Vail. 

Empire  State  Gas  and  Electric  Asso- 
ciation.— The  mid-year  meeting  of  the 
Empire  State  Gas  and  Electric  Associa- 
tion was  held  at  the  Iroquois  Hotel, 
Buffalo,  N.  Y.,  on  May  4  and  5.  The 
first  day  was  devoted  to  the  discussion 
of  committee  reports  and  to  matters 
dealing  with  public  relations.  The  pub- 
lic relations  topic  was  subdivided  along 
the  following  lines:  Physical  arrange- 
ment of  offices;  personal  work  by  officers 
and  employees;  giving  out  news  stories 
to  newspapers;  campaign  through  ad- 
vertising columns  of  the  newspapers; 
the  use  of  charts  and  graphic  represent- 
ation of  business  data  for  publicity  pur- 
poses; bulletins  and  circulars.  For  the 
second  day  the  program  was  in  charge 
of  the  commercial  committee  and  in- 
cluded discussion  of  the  following  top- 
ics: "Department  Store  and  Hotel  Elec- 
tric Business,"  "Prepayment  Meter — Its 
Advantages  and  Disadvantages,"  "The 
Domestic  Consumer — Methods  of  Devel- 
oping This  Business,"  and  "Marketing 
Coke."  An  opportunity  was  afforded  to 
members  to  visit  and  inspect  the  Rob- 
ertson Cataract  Electric  Company's  new 
building.  The  meeting  of  the  electric 
meter  committee,  on  April  14,  was  held 
in  Ithaca,  where  the  electrical  labora- 
tories and  various  other  departments  of 
Cornell  University  were  inspected.  At 
the  meeting  which  followed  at  the  offi- 
ces of  the  Ithaca  Electric  Light  &  Gas 
Company  there  was  a  discussion  on  the 
topic  "Methods  of  Installing  Electric 
Meters." 


Hie    Radio   Club   of    America.    The 

nc\t  meeting  of  the  club  will  be  held  on 
May  i",  ai  Columbia  University,  New 
Vnii.  City.  Dr.  John  stone  stone  will 
inline,  i.n  "Fundamental  Considerations 
in  Oscillating  and  Resonance  Circuits," 

with  a  prefatory   remark  on  the  DOCS 
Sity    of   amending    the    restrictive    wave 
length  regulations  now  in   loir.'. 

West  Virginia  Public  Utilities  Asso- 
ciation*— The  executive  committee  of 
the  Public  Utilities  Association  of  West 
Virginia  met  at  Charleston  on  May  H 
and  arranged  a  program  for  the  regu- 
lar annual  meeting  of  the  association 
to  be  held  at  Parkersburg  on  July  18- 
15.  The  committee  is  composed  of 
W.  C.  Davisson,  vice-president  and 
treasurer  of  the  West  Virginia  Water 
&  Light  Company;  Herbert  Markle, 
general  manager  of  the  Appalachian 
Power  Company;  M.  A.  Maxwell,  man- 
ager of  the  Logan  County  Light  & 
Power  Company;  P.  P.  Crafts  of  the 
Parkersburg  Light  &  Power  Company; 
E.  W.  Alexander,  secretary  and  general 
manager  of  the  Charleston-Dunbar 
Traction  Company;  W.  R.  Power,  su- 
perintendent of  lighting  of  the  Consoli- 
dated Heat,  Light  &  Power  Company, 
and  R.  A.  Schott,  sales  manager  of  the 
Virginian  Power  Company.  Details  of 
the  program  of  the  forthcoming  meet- 
ing will  be  given  out  later  on. 

Central    Division,    Supply    Jobbers. — 

Sessions  of  the  Central  Division  of  the 
Electrical  Supply  Jobbers  Association 
were  held  at  Excelsior  Springs,  Mo.,  on 
April  20  and  21.  There  were  business 
meetings  morning  and  afternoon  of 
Thursday,  and  Friday  morning;  Friday 
afternoon  was  devoted  largely  to  golf, 
the  practical  matters  having  been  con- 
cluded. A.  J.  Selzer,  chairman  of  the 
division,  presided  at  all  sessions,  and 
Franklin  Overbagh,  secretary  of  the  na- 
tional association,  who  ararnged  the 
program,  acted  as  secretary.  The  sub- 
ject "Selling  Policy"  was  discussed  by 
N.  G.  Harvey,  who  displayed  a  chart  of 
prices  of  materials,  indicating  increases; 
and  by  F.  M.  Bernardin,  who  read  a 
carefully  prepared  paper  giving  com- 
parisons in  the  advances  in  the  costs 
of  materials.  During  the  discussion,  it 
was  pointed  out  that  some  jobbers  and 
retailers  are  not  selling  at  the  market, 
but  are.  letting  goods  go  at  prices  on 
such  levels  that  the  goods  cannot  be 
replaced  at  a  profit.  W.  W.  Low  and 
H.  P.  Andrae  talked  on  specific  short- 
ages of  supplies  and  increase  in  cost  of 
various  materials,  under  the  subject 
"Supply — How  It  Affects  a  Selling 
Policy."  H.  L.  Grant  discussed  the  mat- 
ter of  co-operation  among  jobbers,  and 
between  the  jobbers  and  retailers,  to 
maintain  a  market  situation  that  would 
prevent  serious  embarrassment  to  the 
trade  as  prices  of  materials  continue  to 
advance.  S.  E.  Kennedy  discussed 
"The  Abuse  of  the  Cash  Discount," 
showing  wherein  the  imposition  on  the 
jobber  and  manufacturer  by  firms  ex- 
tending their  credit  arbitrarily  reacted 
to  the  detriment  of  the  trade  in  general. 
The  general  discussion  following  the  set 
program  indicated  that  there  is  much 
confidence  in  the  actual  values  of  ma- 
terials and  commodities  as  now  estab- 
lished, and  in  business  conditions. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Plug  and  Receptacle  Buying  Large 

Manufacturers  Have  Difficulty  in  Taking  Care  of  Volume 

of  Business  Owing  to  Its  Size  and  to  Slow 

Deliveries   of   Raw   Materials 

Trade  in  plugs  and  receptacles  reflects  the  general  pros- 
perity that  is  evident  in  the  electrical  industry.  For  the 
first  quarter  of  this  year  the  volume  of  orders  in  some 
shops  was  fully  equal  to  the  entire  bookings  for  the  previous 
twelve  months.  How  much  of  this  is  finding  its  way  imme- 
diately to  the  ultimate  consumer  or  is  due  to  a  demand  on 
the  part  of  the  ultimate  consumer  is  not  known. 

Much  of  this  business  is  jobbed  and  the  orders  for  the 
past  few  months  show  jobbing  houses  ordering  in  large 
quantities.  There  is,  of  course,  a  good  retail  trade  in  this 
line.  New  construction  is  increasing  rapidly  and  in  large 
volume  and  electric  wiring  of  old  houses  is  receiving  the 
active  attention  of  both  the  central  station  and  the  electrical 
contractor,  but  this  market  was  not  opened  up  with  a  jump, 
as  the  bulk  sales  of  plugs  and  receptacles  would  at  first 
glance  seem  to  indicate.  The  only  conclusion  that  is  left 
is  that  supplies  ran  low  and  jobbers  in  anticipation  of  an  ap- 
preciable advance  in  prices  not  only  completed  their  stocks 
but  heavily  overstocked.  The  volume  of  buying,  it  is  ex- 
pected from  present  indications,  will  keep  up  for  some 
months. 

Prices  have  advanced  in  some  cases  50  per  cent  and  fur- 
ther advances  can  be  expected  if  production  costs  continue 
to  rise  as  they  have.  To  a  certain  extent,  of  course,  quantity 
production  has  cut  the  production  expenses  down  appre- 
ciably, but  in  view  of  enormous  increases  in  certain  individ- 
ual costs  quantity  production  was  not  able  to  prevent 
advanced  prices.  Copper  and  brass  have  more  than  doubled 
in  price  and  wages  have  gone  up.  All  of  the  other  raw 
materials  cost  more  than  they  did  a  few  months  ago. 

There  is  one  very  serious  situation  that  has  recently  been 
eased  up  somewhat  and  that  is  the  deliveries  on  raw  mate- 
rials. For  a  while  this  was  further  aggravated  by  the 
freight  congestion,  but  this  difficulty  is  now  being  well 
managed.  Brass  and  copper  are  very  hard  to  obtain,  espe- 
cially brass.  The  brass  industry  is  simply  swamped  with 
business  and  cannot  promise  any  kind  of  a  decent  delivery. 
For  this  reason  delivery  of  the  finished  product  has  been 
somewhat  delayed,  although  deliveries  are  now  much  better 
than  they  were  a  couple  of  months  ago.  Also  the  large 
amount  of  buying  is  lengthening  out  the  promised  deliveries. 

The  credit  situation  is  good,  but  extreme  care  is  being 
exercised  in  regard  to  those  buyers  who  it  is  thought  are 
stocking  up  beyond  their  needs.  Collections  are  good  and  in 
fact  are  better  than  they  have  been  for  many  months.  At 
the  same  time  the  large  recent  purchasing  has  caused  col- 
lections to  slow  up  somewhat. 


Copper  Going  Higher 

The  month  of  May  opened  with  a  large  demand  from 
Europe,  and  a  firm  demand  for  domestic  consumption. 
Prices  for  immediate  delivery  opened  up  at  a  shade  less 
than  during  the  latter  part  of  April,  owing  to  sales  by  those 
who  had  previously  overstocked  at  lower  prices  and  who 
are  now  taking  advantage  of  the  market  to  make  a  profit. 
These  sellers  are  covering  their  present  sales  with  future 
orders  at  a  less  price.  It  is  not,  however,  to  be  expected 
that  prices  will  take  any  very  appreciable  drop,  especially 
as  the  war  consumption  is  not  falling  off  and  Europe  is 
still  in  the  market  for  large  quantities  of  copper.  Indeed, 
in  some  quarters  the  belief  exists  that  if  anything  copper 
will  go  much  higher  before  it  goes  lower  to  any  great 
amount.     Fluctuations  are  bound  to  occur,  but  the  general 


tendency  is  expected  to  be  higher.  In  fact,  indications  now 
point  to  40-cent  copper  before  the  market  comes  back  to 
normal. 

Electrolytic  was  nominally  quoted  at  30  to  31  cents  per 
pound  for  prompt  and  May  delivery,  which  is  3  cents  higher 
than  it  was  a  month  ago  and  13  cents  higher  than  a  year 
ago.  For  June  delivery  the  nominal  quotation  was  29.5  to 
30  cents,  July  and  August  a  half  a  cent  less  and  for  the 
last  quarter  of  the  year  from  28  to  28.5  cents. 

These  prices  did  not  stay,  however,  and  were  only  nominal. 
Sales  have  been  reported  at  31  %  cents  for  immediate  de- 
livery, with  32  cents  asked.  For  June  deliveries  31  cents 
has  been  asked  and  for  July  30%  cents. 

Further  advances  have  been  made  for  September  and  Oc- 
tober deliveries,  numerous  sales  having  been  made  at  29x/4 
cents  for  the  former  and  29  cents  for  the  latter.  November 
and  December  deliveries  have  advanced  to  29  cents.  Sales 
have  been  made  through  the  middle  of  1917  at  28  cents. 

The  spot  market  is  about  sold  out  and  with  a  large 
number  of  inquiries  for  promut  shipment  it  is  expected  that 
even  greater  premiums  will  result. 

During  April  the  sales  of  copper  were  very  large,  but 
the  inquiries  for  the  first  few  days  of  May  did  not  show 
that  all  needs  were  supplied.  It  has  been  estimated  that 
already  over  75  per  cent  of  the  estimated  possible  1916  pro- 
duction was  contracted  for,  so  that  the  American  producers 
will  hardly  be  in  a  position  to  handle  any  further  very 
large  amounts  of  the  red  metal. 

In  regard  to  the  situation  in  the  market  for  copper  on 
April  20  the  National  Conduit  &  Cable  Company  says: 

"The  situation  obviously  leads  to  the  conclusion  that  the 
demand  for  copper  may  be  expected  to  keep  up  at  an  im- 
pressive rate  all  this  year.  Prospective  consumptive  re- 
quirements will  undoubtedly  remain  above  normal,  but  it  is 
of  importance  to  have  evidence  that  production  has  also 
risen  to  tremendous  dimensions. 

"Recent  developments  in  the  copper  situation  reveal  the 
eagerness  of  buyers  to  purchase  the  metal  on  the  biggest 
scale  ever  known  in  the  history  of  the  industry.  Despite  the 
high  market  level  now  ruling  it  has  not  proved  any  barrier 
to  the  most  vigorous  demand  on  record.  Purchases  by  the 
British  and  French  governments  this  month  of  huge  quanti- 
ties of  American  copper  were  notable  features  which  fur- 
nished the  stimulus  to  another  new  upward  movement  of 
values. 

"The  extraordinary  character  and  extent  of  the  recent 
business  in  copper  have  supplied  the  best  possible  basis  for 
the  present  phenomenal  strength  of  the  market.  The  re- 
markable expansion  in  demand  indicates  an  absorptive  capa- 
city greatly  exceeding  anything  ever  recorded  before.  Con- 
sumption of  copper  in  1915,  and  thus  far  in  1916,  is  the 
greatest  ever  reported.  The  tonnage  of  copper  going  into 
the  melting  pot  is  a  true  index  of  the  urgency  of  require- 
ments. If  the  present  rate  of  domestic  consumption  is 
maintained  until  the  end  of  the  current  year  the  aggregate 
quantity  of  copper  consumed  in  the  United  States  during 
1916  may  reach  the  stupendous  total  of  from  1,200,000,000 
lb.  to  1,500,000,000  lb. 

"Notwithstanding  the  possibility  of  an  international  crisis 
at  an  early  date  the  copper  market  remains  decidedly  firm. 
Continued  purchases  of  late  deliveries  at  advancing  values 
is  accepted  as  the  best  illustration  of  the  underlying  strength 
and  statistical  soundness  of  the  market.  The  dominant  in- 
fluence is  the  huge  demand  and  the  steady  volume  needed 
for  actual  consumption.  There  appears  to  be  a  scarcity  of 
April  and  May  metal,  but  consumers'  requirements  are  well 
covered  for  these  months.  Productive  capacity  will  un- 
doubtedly be  kept  working  to  limit  of  ability  to  meet  the 
exigencies  of  an  abnormal  situation.  It  is,  therefore,  quite 
certain  manufacturers  will  not  lack  for  supplies  unless  de- 
mand runs  ahead  of  the  present  rate." 
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Strengthening  American  Business 

I    hail  man    E      \      Hill  ley    Of    the    I  e.hi  al     l'i  a.|. 

made  the  follov  n ding  aid    to 

of  accoui  ' 'Hi  .  and 

the  Importance  of  ■  knowledge  of  true  ci  mg  forth 

how  the  commission  i-m  be  of  constructive  1 1 « - 1 1 »  t"  American 

"The  small  manufacturer,  the  country  itorekeeper,  an«i 
the  retail  merchant  often  do  not  get  at  the  hanks  the  credit 
that  they  ought  to  receive,  owing  t<>  the  tact  that  they  are 
unable  to  present  balance  shoots  in  accordance  with  good 
business  practice.    These  men  as  a  rule  arc  just  as  good 

business    men,    m    many    respects,   as    those    of    larger    opera 

tions,     They  have  brains,  ability  and   knowledge  <>f  then 

wares    and    of    their   customers,    but    they    do    not    speak    the 
language  of  the   hanker  in   that    they  are  not  alile  to   pi> 
a    statement    showing    their   true   assets    and    liability 

"Frequently  a  business  man  with  a  credit  of  a  few  hun- 
dred dollars  at  his  hank,  based  wholly  on  personal  grounds, 
could,  if  he  could  produce  a  reliable  balance  sheet,  steadily 
obtain  sufficient  credit  to  enable  him  to  rapidly  expand  his 
business  along  sound  lines.  Failing  to  obtain  such  credit, 
his  business  is   limited  and  confined. 

"  Ability  to  borrow  at  the  bank  has  a  far-reaching  effect 
on  all  credit,  because  to  the  bank,  primarily,  are  directed 
inquiries  for  a  rating  of  a  manufacturer  or  merchant  seek- 
ing credit  for  goods.  An  unfavorable  or  noncommittal  re- 
port  from  the  bank  results  in  a  curtailment  of  opportunity. 

"Hankers  are  in  business  to  loan  money  to  business  men, 
and  recognize  that  loans  made  on  balance  sheets  that  show 
a  healthy  condition  are  desirable  loans.  The  banker  will 
welcome  any  standard  form  of  statement  that  will  permit 
him  easily  to  ascertain  the  exact  liabilities  and  assets  of 
his  customer. 

"It  is  recognized  that  no  one  standard  system  of  account- 
ing is  applicable  to  all  classes  of  business,  but  that  special 
systems  are  required  for  each  group  or  class  of  commerce 
and  industry.  For  example,  the  coal  industry  can  use  a 
substantial  standard  system  of  accounting;  similarly,  the 
country  store  and  general  store  retailer,  the  wholesale 
grocer,  the  retail  grocer,  the  boot  and  shoe  wholesaler,  the 
boot  and  shoe  retailer,  the  drug  store,  the  manufacturer  of 
textiles,  the  manufacturer  of  machinery,  the  wholesale 
clothier,  the  retail  clothier.  It  is  true  that  a  great  many 
systems  could  be  adapted  for  use  in  lines  other  than  those 
for  which  they  are  originally  arranged,  as  certain  funda- 
mental principles  underlie  the  general  structure  of  account- 
ancy which  must  be  recognized  by  each  group. 

"The  commission,  however,  while  recognizing  the  com- 
mercial advantages  to  be  derived  from  uniformity  of  sys- 
tems, does  not  advise  making  a  change  where  systems  al- 
ready installed  give  adequate  information  and  are  economi- 
cally operated. 

"The  fact  must  be  admitted  that  in  order  to  put  a  selling 
price  on  a  product  a  manufacturer  must  first  know  what  it 
costs  to  manufacture  and  to  sell  it.  When  business  was  done 
on  a  large  percentage  of  profit  this  was  not  so  essential,  but 
in  most  lines  of  industry  to-day  the  large  percentage  of 
profit  has  passed.  Manufacturers  are  working  on  smaller 
margins  and  must  absolutely  know  what  their  goods  cost. 
Any  unreliable  method  of  arriving  at  cost  figures,  with 
margins  of  profit  so  close,  must  be  eliminated. 

"It  is  a  fact  well  understood  among  business  men  that 
the  general  demoralization  in  a  large  number  of  industries 
has  been  caused  by  firms  who  cut  prices  not  knowing  what 
their  goods  actually  cost  to  manufacture,  and  the  cost  of 
selling,  which  is  equally  important,  is  almost  wholly  lost 
sight  of. 

"A  manufacturer  who  does  not  know  with  a  close  degree 
of  accuracy  what  it  costs  him  to  produce  the  different  ar- 
ticles he  manufactures  and  what  it  costs  him  to  sell  them, 
is  not  in  a  position  to  intelligently  meet  competition  and 
invites  business  disaster. 

"Many  of  the  larger  manufacturers  have  thorough  cost 
accounting  systems,  which  they  recognize  as  necessary  in 
order  to  give  them  the  information  essential  to  successful 
management.  On  the  other  hand,  the  number  of  smaller 
manufacturers  who  have  no  adequate  cost  accounting  sys- 
tem and  who  price  their  goods  arbitrarily  is  amazing. 

"Proper  accounting  for  the  smaller  manufacturer  is  most 


■A  nil.      Il  BJ  V    fOl     In        hi  c.         t  hat    he    know   on 

what  particular  article  he  is  making  a  fan  pic ht  and  on 
what,  lie  i  making  only  a  narrow  margin  of  profit,  or  losing 
money.  If  In-  has  this  information  he  I  an  concentrate  on 
the    manufacture    and    sale    of    the     product     on     which    the 

profit     are    at  i  factory. 

"Whole   industries,   in   many    instances,  are   suffering   from 

a  general  lack  of  Intelligent  knowledge  of  . 


Labor  Somewhat  Quieter 

In  general  the  labor  unrest  that  has  been  prevalent  in 
this  country  for  some  weeks  was  somewhat  abated  this  pa  I 
week.  A  number  of  shops  that  have  been  closed  again 
opened  and  the  men  returned  to  work  without  violence  or 
hindrance. 

In  the  Pittsburgh  district  the  Westinghou.se  interests 
again  started  up.  The  Union  Switch  &  Signal  and  the 
Westinghouse  Airbrake  operators  were  all  at  work  early  in 
the  week  and  resumed  operations.  By  Thursday  the  Shady- 
side  plant  of  the  Electric  &  Manufacturing  Company,  where 
automobile  equipment  is  made,  was  again  in  full  swing. 

About  one-half  of  the  men  at  the  Westinghouse  Electric 
it  Manufacturing  shops  and  the  Westinghouse  Machine 
shops  went  back  to  work  on  Tuesday  following  an  announce- 
ment of  President  Herr  that  unless  the  men  returned  at  once 
they  would  lose  all  pension  and  bonus  benefits  that  they 
enjoyed  previous  to  the  strike. 

The  men  went  out  on  April  21,  and  while  they  made  no 
formal  demands  on  the  company,  it  was  generally  under- 
stood that  an  eight-hour  day  was  wanted  at  the  same  daily 
wages  for  the  longer  day.  The  strikers  will  not  receive 
either  the  eight-hour  day  or  a  raise  in  pay. 

It  is  expected  that  all  of  the  Pittsburgh  plants  will  be  in 
full  operation  by  the  beginning  of  the  week. 


Electric  Range  Idea  Growing 

With  great  rapidity  is  the  effort  to  permanently  establish 
electric  cooking  expanding.  Active  sales  campaigns  are 
now  under  way  in  a  number  of  places  and  the  orders  re- 
ceived have  been  very  gratifying  to  electric  range  dis- 
tributors. 

Orders  for  carload  lots  have  not  been  infrequent,  and 
in  one  instance  within  the  past  few  weeks  a  single  order 
of  eight  carloads,  making  up  an  entire  train,  was  shipped. 

In  the  Far  West,  where  there  is  an  abundant  supply  of 
cheap  water  power,  electric  cooking  has  received  the  great- 
est promotion.  Throughout  the  Pacific  and  Rocky  Moun- 
tain States  large  sums  have  been  authorized  to  be  used  in 
furthering  the  sale  of  electric  ranges. 

The  Middle  West  and  East  are  not  far  behind.  Reports 
just  received,  one  from  New  England  and  the  other  from 
Indiana,  show  how  the  "Cook  by  Wire"  idea  is  taking  hold. 

W.  B.  Pierce,  Eastern  representative  of  the  Hughes 
Electric  Heating  Company,  who  opened  a  district  office  at 
Boston,  Mass.,  about  March  1,  reports  the  sale  of  about 
three  carloads  of  electric  ranges  in  the  past  eight  weeks, 
with  a  rapid  increase  in  the  volume  of  orders.  The  com- 
pany is  vigorously  co-operating  in  the  electric  range  cam- 
paign of  the  Edison  Electric  Illuminating  Company  of 
Boston.  Range  campaigns  have  also  been  inaugurated  on 
the  properties  of  the  Twin-State  Gas  &  Electric  Company, 
with  headquarters  at  Dover,  N.  H.,  and  on  the  Stone  & 
Webster  central  station  system  at  Brockton,  Mass.  Among 
the  latest  purchasers  of  large  electric  ranges  is  Simmons 
College,  Boston,  where  the  equipment  will  be  utilized  in 
the  domestic  science  classroom. 

The  Muncie  Electric  Light  Company  has  inaugurated  an 
electric  range  campaign,  to  continue  during  May,  at  Dun- 
kirk and  Redkey,  Ind.,  two  of  the  smaller  towns  supplied 
with  energy  from  its  lines.  At  both  towns  time  payments 
are  granted  to  purchasers  of  ranges  and  trial  installations 
are  permitted.  The  installation  charge  is  included  in  the 
list  price  of  the  stove,  and  demonstrations  are  given  to 
show  the  advantages  of  this  method  of  cooking.  Globe 
electric  ranges,  manufactured  by  the  Globe  Stove  &  Range 


May  13,  1916 


ELECTRICAL     WORLD 


1129 


Company,  Kokomo,  Ind.,  are  being  used  exclusively,  and 
in  accordance  with  the  Globe  company's  policy  a  factory 
sales  representative  is  in  charge  of  the  campaigns. 


Record  Electrical  Exports  in  February 

Exports  of  electrical  goods  of  American  manufacture 
reached  a  high  level  for  the  month  of  February  last.  During 
that  month  there  were  exported,  according  to  the  monthly 
summary  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, electrical  apparatus  and  appliances  to  the  value  of 
$2,942,611,  which  is  compared  with  the  February,  1915, 
exports  of  $1,683,567. 

In  comparison  with  February  of  last  year  the  largest 
increase  in  this  past  February's  exports  was  in  miscel- 
laneous supplies  and  amounted  to  more  than  $800,000. 
Other  notable  increases  were  in  insulated  wire  and  cable, 
$200,000;  interior  wiring  supplies,  $65,000;  metal  filament 
lamps,  $50,000;  motors,  $110,000,  and  transformers,  $40,000. 
Telephone  exports,  which  with  the  exception  of  September 
have  been  consistently  smaller  than  during  the  correspond- 
ing month  of  a  year  previous,  amounted  to  $105,176  during 
February,   1916,  as   compared   with   $101,957   in   February, 

1915.  Batteries,  on  the  other  hand,  which  have  been  show- 
ing increases  every  month,  were  slightly  less  in  February, 

1916,  than  in  February,  1915.  The  respective  figures  are 
$104,712  and  $109,214.  Generators,  as  usual,  showed  a  de- 
crease although  not  as  great  as  is  customary. 

February  exports  brought  the  totals  for  the  eight  months 
ended  February,  1916,  more  than  50  per  cent  above  those 
for  the  eight  months  ended  February,  1915,  and  6  per  cent 
above  those  for  the  eight  months  ended  February,  1914. 
The  respective  figures  for  these  periods  were  $18,581,180; 
$12,205,421  and  17,723,804. 

These  figures,  as  will  be  noted,  are  for  values  only  and 
not  quantities.  For  that  reason  strict  comparisons  should 
not  be  made.  In  fact,  it  is  extremely  doubtful  if  the  elec- 
trical export  trade  as  a  whole  is  really  increasing.  Prices 
have  advanced  so  materially  during  the  past  half  year,  for 
one  reason  or  another,  that  comparisons  of  volumes  of 
business  based  on  values  only  are  very  apt  to  be  misleading. 
Especially  would  this  be  true  for  insulated  wire  and  cable 
which  has  been  doubled  in  price  in  the  last  year  or  so.  The 
increases  that  have  been  made  in  the  prices  of  motors  for 
domestic  consumption,  if  maintained  for  foreign  trade, 
would  more  than  eat  up  the  apparent  increase  shown  above. 
Moreover,  the  same  is  in  a  large  measure  true  of  trans- 
formers and  interior  wiring  supplies. 

On  incandescent  lamps  price  increases  have  not  been  made 
and  consequently  there  is  a  real  increase  in  this  trade  com- 
mensurate with  the  advance  in  value  of  exports.  Materials 
and  labor  for  their  manufacture  have  increased  as  with 
other  products,  but  increasing  production  has  kept  the 
factory  costs  down  and  rendered  unnecessary  any  advance 
in  price. 

Also,  many  of  those  items  which  showed  a  decrease  in 
total  value  of  exports  would,  if  prices  were  taken  into 
consideration,  make  a  decidedly  poorer  shewing,  especially 
those  requiring  large  amounts  of  copper  or  castings,  or  in 
which  the  labor  charge  is  a  large  part  of  the  production 
cost. 

Eight  Months 
February  Ended  February 

1915  1916'  '  1915  1916 

Batteries    $109,214  $104,712  $519,165  $926,924 

Dynamos  or  generators  127.565  .112,965  1,374,137  965,713 

Fans    10,206  30,637  98,906  234,466 

Insulated      wire      and 

cables    95,641  217,764  765,381  1,919.157 

Interior    wiring    sup- 
plies, etc.,  including 

fixtures     67,648  133,500  418,072  628,971 

Arc  lamps    8.031  1,761  24,995  12.16S 

Carbon  filament  lamps  9,862  12,898  47,100  115,893 
Metal  filament  lamps.  51,373  107,715  272,482  792,079 
Meters        and        other 
measuring       instru- 
ments      22,807  59,170  220,749  508,121 

Motors    326.224  439,769  1,965,356  2,722,811 

Telegraph  instruments, 
including       wireless 

apparatus     5,589  2,542  50,069  96,117 

Telephones    101,957  105,176  905,133  554,108 

Transformers    46,646  86,414  455,398  606.949 

All   other    700.804  1,527,588  5,088,478  8,497.703 

Total     $1,683,567   $2,942,611    $12,205,421    $18,581,180 


Manufacturing  and  Industrial 

The  Robert  A.  Keasbey  Company,  dealer  in  pipe  and  boiler 
coverings  and  rubber  packings,  has  moved  from  100  North 
Moore  Street  to  Bank  and  West  Streets,  New  York. 

The  Reeves  Electric  Company,  Montgomery,  Ala.,  elec- 
trical dealer  and  contractor,  has  established  a  branch  office 
at  Conti  Street  and  St.  Emanuel  Street,  Mobile,  Ala. 

E.  H.  Helms  has  opened  at  16  North  Washington  Street, 
Hutchinson,  Kan.,  an  establishment  for  handling  "U.  S.  L." 
batteries  and  starting  systems  and  "Ever-Ready"  batteries. 

The  Ward  Leonard  Electric  Company. — John  B.  Sebring, 
Pittsburgh  representative  of  the  Ward  Leonard  Electric 
Company,  Bronxville,  N.  Y.,  has  moved  his  offices  to  901 
Park  Building.  G.  H.  Armstrong  has  recently  joined  the 
Sebring  organization. 

The  Western  Agencies  Company,  recently  organized  in 
San  Francisco  with  offices  and  stockrooms  at  249  Minna 
Street,  is  representing  a  number  of  well-known  manufac- 
turers of  lamps,  flashlights,  auto  specialties,  and  other  simi- 
lar materials.  The  president  and  general  manager  of  the 
company  is  Nicholas  Abrams,  formerly  connected  with  the 
Interstate  Electric  Novelty  Company. 

Carbon  Imports. — For  the  quarter  ended  Sept.  30,  1915, 
the  imports  of  carbon  for  electrical  purposes  to  the  United 
States  amounted  to  $37,921.  Of  this  amount  $29,293  was 
for  electrodes  for  electric  furnaces,  electrolytic  and  battery 
purposes,  brushes,  plates,  and  disks;  $5,334  was  for  lamp 
black  or  retort  lighting  carbons;  $1,822  for  petroleum  coke 
lighting  carbons  and  $1,472  for  flaming  arc  carbons. 

The  E.  A.  Bruce  Electric  Company. — The  name  of  the 
Bruce-Heustis  Electric  Company,  Fitchburg,  Mass.,  electrical 
contractor  and  dealer,  has  been  changed  to  the  E.  A. 
Bruce  Electric  Company.  The  change  in  the  name  of  the 
organization  has  been  brought  about  by  the  withdrawal  of 
A.  E.  Heustis  from  the  firm,  whose  place  will  be  taken 
by  E.  E.  Willard,  formerly  with  the  electrical  department 
of  the  Amherst  Gas  Company. 

The  Mohawk  Electrical  Supply  Company,  Syracuse,  N.  Y., 
has  leased  a  six-story  and  basement  building,  occupying  a 
plot  112  ft.  by  21  ft.,  at  325  South  Warren  Street,  and  after 
extensive  alterations  and  improvements  the  company  will 
move  into  this  building,  it  is  expected  about  June  1.  In 
this  new  location  the  company  will  have  its  retail  depart- 
ment and  offices  in  the  same  building  as  its  warehouse, 
which  have  heretofore  been  separate. 

Standard  Underground  Cable  Company. — The  increase  in 
the  volume  of  wire  and  cable  business  has  caused  the 
Standard  Underground  Cable  Company  to  again  divide  the 
territory  which  was  formerly  served  by  its  Chicago  office. 
The  latest  division  was  made  when  an  office  was  established 
at  717  Plymouth  Building,  Minneapolis,  Minn.,  and  placed 
in  charge  of  Harold  K.  Weld.  An  office  was  established  in 
Detroit  about  a  year  ago.  The  location  of  the  company's 
Chicago  office  has  also  been  changed  from  the  Rookery 
Building  to  1558  Conway  Building. 

The  Benjamin  Electric  Manufacturing  Company,  Chicago, 
111.,  has  appointed  William  T.  Blackwell  a  member  of  its 
New  York  department.  Mr.  Blackwell  has  been  in  the  light- 
ing business  for  the  past  fifteen  years,  having  been  con- 
nected with  the  East  River  Gas  Company  and  the  lighting 
department  of  the  city  of  New  York.  He  will  have  his 
headquarters  at  114  Liberty  Street.  The  Benjamin  com- 
pany has  also  appointed  Irving  J.  Chesley,  who  has  been 
associated  with  the  New  York  office  of  the  company  for 
the  past  four  years,  to  look  after  part  of  its  business  in 
New  York  and  northern  New  Jersey. 

Electrical  Apparatus  on  Exhibition  at  Newark  Industrial 
Exposition. — As  a  part  of  the  centennial  celebration  in 
Newark,  N.  J.,  there  will  be  held  an  industrial  exposition 
from  May  13  to  June  3  at  which  there  will  be  exhibited 
the  products  of  a  number  of  electrical  manufacturers.  In 
addition  to  the  Public  Service  Electric  Company  there  will 
be  represented  the  Splitdorf  Electric  Company,  Crocker- 
Wheeler  Company,  Edison  Storage  Battery  Company,  I.  R. 
Nelson  Electric  Repairing  &  Manufacturing  Company,  Ideal 
Fire  Detector  Company,  General  Electric  Company  and  the 
Westinghouse  Electric  &  Manufacturing  Company. 
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i  mil  Hemming,  formerly  vice  preeldent  end  general  man 
H   ■   "  i    ■  Manufacturing  Company,  Garfield,  N. 
.  red  nil  connection!  with  the  company  on   ^pril  18, 

lie. hi.     Range    \\  lining    Diaplaj    (.tin-      rhr    Hughes 
Electric  Heating  Company,  Chicago,  ba    prepared  ami  hi 
read]   foi   free  dl  tribution  a  ten-color,  eighteen  piece  wrin 
<ii>w  display.     Thii  elaborate  piece  of  publicity   hai  been 
worked  up   for  central   station  cuetomert  of  tin-   Hui 
company    In  such  a  manner  that   it  can  be  placed  In  anj 
win. low  with  little  effort.     It  pointi  out  the  principal  ad- 
vantages of  electric  cooking  and  contains   placards   from 
which  streamers  ran  It  run  to  the  features  of  the  range 

hi    the   center    of    the    window. 

[ncreaaing    Electrh  Furnace-Manufacturing    Facilities. 
The   American    Bridge   Company,  which   is   manufacturing 

electrically  Operated  furnaces  under  the  lleroull  patents,  is 
arranging    to    make   an    addition,    it    is    reported,    to    its    elec 

tric-furnace-manufacturing  facilities  at  the  Pencoyd  plant 
at  Philadelphia.  Complete  units  of  this  type  of  steel-mak- 
ing equipment  are  made  at   this  plant  and  at  the  Ambridge 

plant.    It  is  also  thought  that  added  facilities  for  making 

electric  furnaces  will  he  made  at  the  Gary  plant  of  the 
United   States  Steel  Corporation. 

Electrical  Trading  Stamp  Company. — The  Federal  Profit 
Sharing  Company  has  been  formed  in  Chicago  and  already 
has  contracted  with  the  Commonwealth  Edison  Company 
for  the  use  of  its  profit-sharing  service.  The  Common- 
wealth Edison  Company  will  give  stamps,  or  dividend 
coupons,  as  they  are  called,  with  all  sales  of  merchandise 
made  in  its  electric  shops  or  by  its  field  salesmen.  No  cou- 
pons will  be  given,  however,  with  sales  of  supplies.  The 
company's  present  newspaper  advertising  is  carrying  the 
following  announcements:  "Big  value  in  Federal  Dividend 
Coupons  given  with  all  merchandise  sales  at  electric  shops 
and  branch  stores." 

Chain  Belt  Company  Insures  Employees  Under  Group 
Plan. — The  new  idea  of  group  insurance  for  employees  has 
been  adopted  by  the  Chain  Belt  Company  of  Milwaukee, 
Wis.,  whose  officers  wish  to  do  something  which  would  be  an 
incentive  for  continuous  and  faithful  service  of  its  workmen. 
A  letter  was  written  by  President  W.  S.  Frye  to  each  em- 
ployee announcing  and  explaining  the  plan.  Under  the  sin- 
gle policy  written  to  the  company,  each  employee  who  has 
been  with  the  concern  two  years  or  more  is  given  a  straight 
life  insurance  to  the  amount  of  $1,000,  and  those  who  have 
been  employed  less  than  two  years  are  insured  for  the  sum 
of  $500.  In  the  latter  class,  those  who  complete  two  years' 
service  will  be  given  the  $1,000  policy. 

General  Electric  Engineers  Convene  in  New  England. — 

Engineers  from  district  offices  of  the  General  Electric  Com- 
pany in  all  parts  of  the  country  convened  at  Pittsfield  and 
Lynn,  Mass.,  recently,  to  study  the  latest  improvements  in 
equipment  design  and  to  discuss  with  the  factory  engineers 
at  each  place  future  tendencies  and  modifications  in  appa- 
ratus construction  and  layout.  At  the  Pittsfield  works  Gen- 
eral Manager  C.  C.  Chesney  opened  the  convention,  and 
addresses  were  delivered  by  G.  Faccioli,  electrical  engineer; 
W.  S.  Moody  of  the  transformer  department;  V.  E.  Good- 
win of  the  lightning  arrester  department;  J.  P.  Catlin  of 
the  motor  department;  C.  P.  Randolph  of  the  heating-device 
department,  and  E.  D.  Eby  of  the  bushing  department.  Shop 
visits  and  demonstrations  of  high-voltage  phenomena  formed 
a  part  of  the  first  day's  sessions,  and  on  Monday  evening 
the  visitors,  local  engineers  and  assistants  and  department 
heads  dined  at  the  Hotel  Wendell,  among  those  present 
being  E.  W.  Rice,  Jr.,  president;  Francis  C.  Pratt,  assistant 
to  the  president;  George  E.  Emmons,  vice-president,  and 
Fred  M.  Kimball,  superintendent  of  the  small-motor  de- 
partment at  Lynn.  It  was  planned  to  open  the  Lynn  sessions 
Wednesday  with  General  Manager  W.  C.  Fish  of  the  Lynn 
works  in  the  role  of  host. 

Westinghouse  Automobile  Department  Activities. — A  con- 
tract has  recently  been  signed  by  the  Murray  Motor  Car 
Company  of  Pittsburgh,  Pa.,  for  Westinghouse  starting 
and  lighting  equipment  for  its  new  car.  The  equipment 
will  consist  of  a  round-type  starting  motor  operated  by 
screw  pinion  shift  and  a  round-type  lighting  generator. 
The  Westinghouse  Electric  &  Manufacturing  Company  has 
recently   arranged  with  the  following  concerns  to  provide 


I. it  ions:  Arthur  Jones  Electric  Company,  65  East 
Twentj  eighth  Street,  Chicago!  III.;  East  William  Street 
Garage,  246   East  William   Street,   Decatur,  111.;  Fitch  Auto 

Supply  Company,  704  Main  street,  Peoria,  ill.;  Central 
Electric  Garage,  407  East  Jackson  Street,  Springfield,  in.; 
w .  ii.  Hamilton,  LOO  Ea  I  Chestnul  Street,  Jefferson,  ill. 
An   increase  in  the  retail  price  of  Westinghouse  starting 

and  lighting  equipment  for  Ford  cars  to  $85  has  recently 
heen  made.  This  increase  has  been  brought  about  on  ac- 
count of  the  high  cost  of  raw  materials.  Marshall  W. 
Hanks,  who  is  in  charge  of  the  Western  sales  of  the  auto- 
mobile equipment  department  of  the  Westinghouse  com- 
pany, now  has  his  headquarters  in  Chicago.  Mr.  Hanks  was 
formerly  connected  with  the  sales  service  station  of  the 
company  at  Indianapolis.  The  service  work  at  Indianapolis 
is  now  handled  by  the  Kelly  Springfield  Company  of  In- 
diana, and  the  sales  of  the  Westinghouse  equipment  in  this 
district  by  II.  H.  Johnson.  R.  C.  Ritchie,  formerly  in  charge 
of  the  office  of  the  automobile  equipment  sales  service  sta- 
tion of  the  Westinghouse  company  in  Chicago,  has  been 
transferred  to  the  main  office  at  the  Shadyside  Works, 
Pittsburgh,  Pa. 


NEW  YORK  METAL  MARKET  PRICES 

, May  2 ,    , May  9 v 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                               £         s       d  £          s        d 

London,  standard  spot 134        0        0  139        10        0 

I  'rime  Lake   29.50  to  30.00+  29.75      to  30.25t 

Electrolytic     30.00  to  31.00+  30.50       to  31.00  + 

Casting    27.50  to  28.00+  27.75      to  28.25f 

Copper  wire  base 32.50  to  33. 50f  32.50      to  33.50  + 

Lead    7.50+  7.50t 

Nickel    45.00  to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter 25.50+  25.50  + 

Spelter,   spot    17.55  to  17.80t  16.92%  to  17.17  V,+ 

Tin,  straits 51.50+  49.75  + 

Aluminum,  98  to  99  per  cent..    57.00  to  59.00+  57.00      to  59.00  + 

OLD  METALS 

Heavy  copper  and  wire 24.00  to  24.25+  23.00  to  23.50  + 

Brass,  heavy    14.75  to  15.00+  14.00  to  14.50+ 

Brass,   light    11.75  to  12.00+  11.75  to  12.00  + 

Lead,  heavy 6.00  to    6.25+  5.50  to    6.00  + 

Zinc,  scrap 15.00  to  15.50+  14.50  to  15.00  + 

COPPER  EXFORTS 
Total  tons  to  May  9 3,396 

+Nominal. 


Corporate  and  Financial 

Associated  Gas  &  Electric  Company,  New  York,  N.  Y. — 

The  following  is  the  condensed  result  of  the  operations  of 
the  company  and  its  subsidiary  companies  for  1915,  accord- 
ing to  its  annual  report: 

Gross  earnings  from  operation $648,616 

Operating  expenses  and  taxes 386,443 

Net  earnings  from  operation $262,173 

Other  income  of  Associated  company : 

Interest  and  dividends 22,243 

Gross  income  for  year $284,616 

Less  deductions  subsidiary  companies : 

Interest  on   bonds   not   held  by   Associated   com- 
pany     $50,227 

Interest  on  floating  debt  not  held  by  Associated 

company     1,807 

Sinking   fund    14,478 

Amortization   of  debt,  discount  and   expense  and 

fixed  capital    7,380 

Dividend  on  stock  not  owned  by  Associated  com- 
pany             285 

Proportion   surplus   reserved   for   minority   stock- 
holders          1,977 

76,154 

Balance  available  for  Associated  company $208,462 

Less : 

Interest   on    first   mortgage  bond   and   stock  col- 
lateral trust  5  per  cent  gold  bonds $54,481 

Interest  on  collateral  trust  6  per  cent  bonds....      8,700 
Interest   on  collateral   trust  five-year  6   per  cent 

notes    36,094 

99,275 

Balance    $109,187 

Dividend  on  preferred  stock 55,422 

Balance    $53,765 

Amortization  of  debt,  discount  and  expense 9,067 

Balance $44,698 

Dividend  on  common  stock 18,000 

Surplus  for  year $26,698 
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Buffalo  (N.  Y.)  General  Electric  Company.— The  Public 
Service  Commission  of  the  Second  District  of  New  York 
has  authorized  the  issue  of  $3,625,287.40  of  securities 
the  proceeds  from  which  will  pay  for  the  new  steam  gen- 
erating station  now  under  construction  in  the  town  of  Tona- 
wanda,  and  made  necessary  because  of  federal  restrictions 
regarding  the  use  of  further  water  power  at  Niagara  Falls. 
The  commission  authorized  the  issue  of  $2,498,000  of  5  per 
cent  bonds  under  the  first  refunding  mortgage,  to  be  sold 
at  not  less  than  98.13  and  $1,147,000  of  the  common  stock 
to  be  sold  at  not  less  than  par.  The  bonds  are  being  of- 
fered to  the  public  for  investment  at  100.5  and  interest.  It 
has  been  announced  by  the  company  that  it  expects  to  start 
the  new  plant  operating  before  the  end  of  the  year. 

Colorado  Power  Company,  Denver,  Col. — The  output  of 
the  company  during  1915,  according  to  its  anual  report 
for  that  year,  increased  from  98,100,000  kw.-hr.  to  105,200,- 
000  kw.-hr.  The  earnings  statement  for  1915  as  compared 
with  1914  follows: 

1915  1914 

Gross    earnings $837,743  $746,8611 

Operating  expenses    $232,131  $197,157 

Reservation    for    depreciation 81,664  66,000 

Taxes    72,120  71,000 

Total    $385,915  $334,157 

Net  earnings    $451,828  $412,712 

Other  income    35,316  29,828 

Gross    income    $487,144  $442,540 

Deductions  from  income : 

Interest   on   bonds $206,636  $206,275 

Other  deductions    1,481  150 

Total     $208,117  $206,425 

Net  income  for  the  year $279,027  $236,115 

Surplus,  Jan.   1,   1915 385,059  178,648 

Gross  surplus    $664,086  $414,763 

Dividend  on  preferred  stock 29,718  29,704 

Surplus,  at  end  of  period    $634,368  $385,059 

Columbia  Gas  &  Electric  Company,  Huntington,  W.  Va. — 

The  annual  report  of  the  company,  which  leases  the  Union 
Gas  &  Electric  Company,  Cincinnati,  Ohio,  shows  the  fol- 
lowing consolidated  income  statement  for  the  years  ended 
Dec.  31,  1914  and  1915. 

Income:  1915  1914 

Gross  earnings $8,044,532      $7,810,214 

Operating  expenses  and  taxes 4,143,064        3,847,010 

Net  earnings $3,901,468     $3,963,204 

Other  income    514,178  472,520 

Total    gross    income $4,415,646      $4,435,724 

Deductions : 

Accrued  rentals   3,272,631       3,288,197 

Accrued  interest  of  the  Union  Gas  &  Elec- 
tric Company 79,494  80,949 

Surplus  earnings  of  the  Union  Gas  &  Elec- 
tric Company  apportionable  to  its  out- 
standing   stock    973  586 

Net  income   $1,062,548     $1,065,992 

Fixed    charges,    Columbia    Gas    &    Electric 
Company : 
Accrued   interest   on   first  mortgage   5   per 

cent  gold  bonds $517,009         $516,240 

Accrued  interest  on  5  per  cent  gold  deben- 
tures           126,554  123,262 

Other  accrued  interest 38,346  35,452 

Total  fixed  charges $681,909         $674,954 

Balance    $380,639         $391,038 

Sinking  fund  payments 80,746  95,005 

Surplus    $299,893         $296,033 

Great  Western   Power  Company,   San   Francisco,   Cal. — 

The  Great  Western  Power  Company,  City  Electric  Com- 
pany, and  the  Consolidated  Electric  Company  have  filed 
with  the  California  Railroad  Commission  a  joint  application 
for  approval  of  an  agreement  for  operation  of  the  prop- 
erties of  the  last-named  corporation.  The  Great  Western 
serves  electricity  and  steam  in  Oakland  and  elsewhere  in 
California.  The  City  Electric  is  in  the  same  business  in  San 
Francisco.  The  Consolidated  Electric  last  October  bought  the 
electric  and  steam  properties  of  the  United  Light  &  Power 
Company  and  its  subsidiary  companies  in  Oakland  and  San 
Francisco  subject  to  the  lien  of  the  underlying  bonds  of 
$243,000,  in  consideration  of  $2,024,500  of  Consolidated  Elec- 
tric Company's  general  mortgage  5  per  cent  bonds.  The 
Great  Western  owns  all  of  the  capital  stock  of  the  Consoli- 
dated Electric.     Since  the  taking  over  of  the  United  Light 


&  Power  Company's  properties  and  those  of  its  subsidiary 
concerns,  the  City  Electric  has  operated  these  properties  in 
San  Francisco,  receiving  all  the  revenues  and  paying  all  the 
expenses  as  well  as  the  interest  and  sinking  fund  accruals 
on  $100,000  of  underlying  bonds,  and  $1,320,000  of  Consoli- 
dated Electric  bonds,  and  also  taxes  assessed  on  the  prop- 
erties in  San  Francisco.  The  Great  Western  has  operated 
the  properties  of  the  Consolidated  Electric  in  Oakland,  pay- 
ing besides  the  expenses,  the  interest  and  sinking  fund  ac- 
cruals on  $145,000  in  underlying  bonds,  and  $704,500  of  the 
Consolidated  bonds,  with  taxes  in  Oakland.  It  is  this  plan 
of  operation  that  the  three  companies  ask  the  commission 
to  approve. 

Ithaca  (N.  Y.)  Gas  &  Electric  Company.— A  comparative 
earnings  statement  for  1914  and  1915  follows: 

1915  1914 

Gross    revenue     $226,727  $211,746 

Operating  expenses    106,067  107,565 

Taxes     15,350  14,225 

Net  revenue    $105,310  $89,956 

Interest  and  appropriations 25,527  25,961 

Net  income   $79,783  $63,995 

Kentucky  Public  Service  Company,  Bowling  Green,  Ky. — 

A  comparative  statement  of  the  earnings  of  the  company 
for  1914  and  1915  follows: 

1915  1914 

Gross   revenue    $269,484  $267,176 

Operating    expenses     147,6]  2  156,994 

Taxes    13,756  14,019 

.    Net   revenue    $108,116  $96,163 

Interest   and   appropriations    79,539  69,007 

Net   income    $28,577  $27,156 

Northern  States  Power  Company,  Chicago,  111. — Seventy- 
seven  customers  of  the  company  were  added  to  the  list  of 
preferred  shareholders  during  the  month  of  April,  with 
total  holdings  of  $62,500  par  value.  This  brings  the  total 
number  of  customer-shareholders  up  to  836  since  the  stock 
was  first  offered  in  the  territory  served  by  the  company's 
subsidiaries  in  June,  1915.  The  total  par  value  of  the  stock 
held  by  these  customers  is  $492,400.  April  sales  exceeded 
the  total  of  any  previous  month. 

Pacific  Power  &  Light  Company,  Portland,  Ore. — The 
company  has  purchased  the  property  of  the  Seaside  Light 
&  Power  Company,  lighting  Seaside  and  Gearhart,  Ore., 
which  has  an  estimated  value  of  about  $100,000.  The  plant 
of  the  Seaside  company  serves  a  large  seashore  resort, 
which  has  a  population  of  about  15,000  during  the  summer 
period,  but  not  more  than  2500  in  the  winter  months.  The 
present  plant  has  a  capacity  of  about  400  hp.  It  is  under- 
stood that  the  Pacific  Company  will  extend  its  22,500-volt 
transmission  line  from  Warrenton  to  Seaside  and  thus  fur- 
nish auxiliary  power  from  its  Astoria  plant.  A  small  tele- 
phone system  is  involved  in  the  exchange  of  property. 

Trumbull  Public  Service  Company. — The  Ohio  Public 
Utilities  Commission  has  authorized  the  company  to  issue 
$32,000  of  first  mortgage  6  per  cent  gold  bonds  at  not  less 
than  92.  The  proceeds  will  be  used  to  reimburse  the  com- 
pany's expenditures  for  the  construction  of  additions,  ex- 
tensions and  improvements  to  its  facilities. 

United  Gas  Improvement  Company,  Philadelphia,  Pa. — 
For  the  fiscal  year  ended  Dec.  31,  1915,  the  sales  of  the  gas 
and  electric  properties  in  which  the  company  is  interested 
show  on  comparison  with  1914  a  decrease  of  0.67  per  cent 
in  the  city  of  Philadelphia,  but  outside  of  Philadelphia  there 
was  an  increase  of  3.01  per  cent  in  sales  of  manufactured 
gas,  12.53  per  cent  in  electricity  and  8.74  per  cent  in  natural 
gas.  A  summary  of  the  earnings  and  expenses  for  1915  as 
compared  with  1914  is  shown  in  the  following  table: 

Earnings  1914  1915 

From   regular   sources $6,911,731  .  $7,841,390 

From  special  sources : 

Extra  dividend  on  stock  of  one  of  the  com- 
panies in  which  this  company  is  a  share- 
holder           1,230,000 

Profit  from  sale  of  securities 2,172,812  

Total    earnings    $9,084,543     $9,071,390 

Expenses   and   taxes    1,188,143       1,074,459 

Net  profits $7,896,400  $7,996,921 

Dividends     4,440,236  4,440,236 

Sinking   funds    801,300  797,500 

To  undivided  profit  account 2,654,864  2,759,185 

$7,896,400     $7,996,921 
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Now  Utility  and  Industrial  Companies 

Mk-  <  .mil. M  i,.is  \   Electric  Companj   ol   I  anfield,  Ohio, 

been  incorporated  with  i  capital  stock  of  $100,000  by 

\\ .  Jarvia  Smith,  John  Rowan,  Aaron  w  •  i     Neff 

;iik1  C.    R.    \\ 'clmiiiv. 

I  in-  iitiim-  Electric  Light  \  Power  Equipment  Companj 
of  Boston,  Mass.,  lias  been  Incorporated  with  ■  capital  stuck 
"i  by  John    v  High,  L688  Beacon  street.  Brookline, 
lent   and  treasurer;    \     \     Alexander  end   R 

llartstono. 

(  ollina  \  Moore,  Inc.,  of  Paris,  Tex.,  ba  been  organized 
by  W.  A.  Collins  ami  w.  G,  Bfoore  for  the  purpose  of  doing 
a   general   electrical   engineering,  contracting  and   supply 

business,   and   will   also   can  y   a   complete   line   of   machinery 
and   mill  supplies. 

The  Reliable  Electric  Motor  Company  of  Arverne,  X.  ,* '., 
has  been  chartered  with  a  capital  stock  of  $6,000  to  manu- 
facture electric  fans,  devices  and  equipment.  The  incorpo- 
rators are:  M.  S.  and  H.  Lippmnn,  212  North  Vernon  Ave- 
nue, Axverne,  x.  Y. 

i'lie  Mathleu  Company  of  Wilmington,  Del.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  manufacture 
electrical  devices.  The  incorporators  are:  Herbert  E. 
Latter,  Xorman  P.  Coffin,  of  Wilmington,  Del.,  and  Clement 
M.  Egner,  of  Elkton,  Md. 

The  Dean  Electric  Construction  Company,  1130  Lake 
Street.  Oak  Park,  111.,  has  been  incorporated  with  a  capital 
stock  of  $5,000  by  William  Dean,  E.  C.  Grimes  and  W. 
Steven  Lewis.  The  company  proposes  to  manufacture  and 
deal  in  electrical  supplies. 

The  Hartford  Electric  Novelty  Company,  160  North  Fifth 
Avenue,  Chicago,  111.,  has  been  chartered  with  a  capital  stock 
of  $20,000  to  manufacture  and  deal  in  household  specialties. 
The  incorporators  are:  William  P.  Hartford,  George  A. 
Hubert  and  Sherwin  N.  Bisbee. 

The  Battery  &  Starter  Company  of  Buffalo,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  to  deal 
in  storage  batteries,  electric  self-starters,  auto  accessories, 
etc.  The  incorporators  are:  J.  B.  Rodgers,  W.  R.  Devine 
and  E.  F.  Miller  of  Buffalo,  N.  Y. 

The  Electric  Sales  Service  Company  of  San  Francisco, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
to  manufacture  and  deal  in  electrical  appliances.  The  incor- 
porators are:  W.  W.  Briggs,  H.  E.  Kennedy,  H.  A.  Mul- 
vany,  W.  S.  Leffler  and  W.  S.  Braun. 

The  Electrical  Talking  Sign  Company  of  New  York,  N. 
Y.,  has  been  incorporated  by  C.  A.  Gardner,  A.  S.  Reid  and 
0.  M.  Rogers,  608  Dearborn  Street,  Chicago,  111.  The  com- 
pany is  capitalized  at  $150,000  and  proposes  to  manufacture 
electrical  display  advertising  devices. 

The  Auto  Electric  Service  Company  of  New  York,  N.  Y., 
has  been  incorporated  by  George  Strasser,  426  West  Fifty- 
seventh  Street;  W.  C.  Wolf  and  Henry  Berlinghof,  of  New 
York,  N.  Y.  The  company  is  capitalized  at  $5,000,  and 
proposes  to  manufacture  electrical  apparatus  for  automo- 
biles, etc. 

The  Interchangeable  Trolley  Switch  Company  of  Syra- 
cuse, N.  Y.,  has  been  chartered  with  a  capital  stock  of  $100,- 
000  by  C.  W.  Blodgett,  W.  A.  Wright  and  W.  Dibbs,  400 
East  Genesee  Street,  Syracuse,  N.  Y.  The  company  pro- 
poses to  manufacture  switches,  appliances  for  use  on  elec- 
tric railroads. 

The  Electrical  Prepay  Meter  Company  of  Louisville,  Ky., 
has  been  chartered  with  a  capital  stock  of  $50,000  for  the 
purpose  of  manufacturing  patented  devices  for  installing 
electrical  machinery  and  to  generate  and  distribute  elec- 
tricity, etc.  The  incorporators  are:  N.  D.  and  H.  R.  Abell 
and  J.  D.  Sheridan. 

The  Automatic  Scoreboard  Company  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $25,000  to  deal 
in  transportation,  telegraph,  electric  conductor  equipment 
exhibiting  automatically  by  score  cards,  messages,  etc.  The 
incorporators  are:  S.  and  C.  Harris,  G.  M.  Anderson,  1520 
Broadway,  New  York,  N.  Y. 

The  Duplex  Lock  Company  of  New  York,  N.  Y.,  has  been 
incorporated  by  W.  A.  Shanahan,  H.  B.  Murdock  and  C.  S. 
Rice,  105  William  Street,  New  York,  N.  Y.     The  company 


ipitalized  at  $10,000,  and  proposes  to  manufacture  and 

deal     in    electrical     machinery,    machinery,    motors,    elect  rO 

itatic  machinery,  mill  supplies,  etc. 

riu-  Bowen  Brothers  Electric  Lights  Power  Companj  ol 
Phillipsburg,  Mont.,  has  been   Incorporated  with  a  capital 

tuck  of  $40,000  to  supply  electricity  for  lamps  and  motors. 
The    officers    are:     Fred    Mowen,    Jr.,    pre   nlent;    Dr.    Walter 

Carter,  vice-president,  and  Clara  Bowen,  secretary  and 
treat  orer,  The  headquarters  of  the  company  will  be  located 
in  Phillipsburg. 

The  M  ti  h  iff  1 1  Electric  Company  of  Steubenville,  Ohio, 
has  been  incorporated  by  A.  T.  I  looser,  George  F.  Hamil- 
ton, George  1>.  Low,  Prank  S.  King  and  ().  S.  Holmes. 
The  company  is  capitalized  at  $10,000,  and  proposes  to  deal 
in  all  kinds  of  electrical  and  mechanical  devices.  It  has 
taken  over  the  product  of  the  Sterling  Corporation  of 
Cleveland,   Ohio. 

Trade  Publications 

High-Speed  Steel. — The  Vanadium-Alloys  Steel  Company, 
Pittsburgh,  Pa.,  has  issued  a  folder  which  describes  its 
"Red  Cut  Superior"  high-speed  steel. 

Hand  Pipe-Cutting  Tools. — The  Borden  Company,  War- 
ren, Ohio,  is  sending  out  reprints  of  a  paper  prepared  by 
W.  A.  Phillis  on  "The  Evolution  of  Hand  Pipe-Cutting 
Tools." 

Automatic  Controller. — The  Ward  Leonard  Electric  Com- 
pany, Bronxville,  N.  Y.,  has  issued  folders  on  its  Type  CC 
automatic  controller  for  dynamo  lighting  and  electric  start- 
ing systems. 

Electric  Washers. — The  White  Lily  Manufacturing  Com- 
pany, Davenport,  Iowa,  has  issued  illustrated  folders  on  its 
electrically  operated  washing  machines  equipped  with  re- 
volving tub  bench. 

Electric  Ranges. — The  Hughes  Electric  Heating  Com- 
pany, 211  West  Schiller  Street,  Chicago,  111.,  has  issued  a 
folder  printed  in  colors  entitled,  "New  Low-Priced  Heavy- 
Duty  Hughes  Ranges." 

Semi-Indirect  Lighting  Fixtures. — The  Luminous  Spe- 
cialty Company,  Indianapolis,  Ind.,  has  issued  an  illustrated 
folder  entitled,  "Eye-Shield-Diffuser,"  descriptive  of  a  semi- 
indirect  lighting  fixture. 

Electric  Parers. — The  Maxim  Manufacturing  Company, 
700  West  Twenty-second  Street,  Chicago,  111.,  has  issued  a 
folder  descriptive  of  its  "Sim-Peel-O"  electrically  operated 
vegetable-peeling  machines. 

Electric  Ranges. — The  Hotpoint  Electric  Heating  Com- 
pa'ny,  Ontario,  Cal.,  is  sending  out  an  illustrated  folder, 
entitled  "The  Element  of  Success,"  which  contains  infor- 
mation on  its  electrically  operated  ranges. 

Transformers. — The  Adams-Bagnall  Electric  Company, 
Cleveland,  Ohio,  has  just  issued  an  illustrated  folder  de- 
scriptive of  several  types  of  single-phase  and  three-phase 
transformers  for  lighting  and  power  service. 

Annunciator  and  Metal-Molding  Fittings. — Edwards  & 
Company,  140th  Street  and  Exterior  Street,  New  York, 
have  published  illustrated  bulletins  on  their  "San-Fer-Ann" 
annunciator  and  Stewart  metal-molding  fittings. 

Loud-Speaking  Telephone  Equipment. — Catalog  No.  4, 
published  by  the  Stentor  Electric  Manufacturing  Company, 
New  York,  describes  "Autophones"  which  are  designed  as  a 
substitute  for  the  ordinary  speaking  tubes  in  limousines. 

Motor-Generator  Set  for  Motion-Picture  Machines. — The 
C  &  C  Electric  &  Manufacturing  Company,  Garwood,  N.  J., 
has  issued  an  illustrated  booklet  descriptive  of  the  Hill 
motor-generator  outfit  designed  for  motion-picture  machines. 

Motor-Driven  House  Pumps. — The  Buckeye  Pump  & 
Manufacturing  Company,  189  West  Broad  Street,  Colum- 
bus, Ohio,  has  issued  an  illustrated  bulletin  descriptive  of 
its  "Triplex"  No.  10  and  No.  15  electrically  operated  auto- 
matic house  pumps. 

Automatic  Air  Compressor  and  Distributing  Panel. — 
The  Ritter  Dental  Manufacturing  Company,  Rochester, 
N.  Y.,  has  issued  several  illustrated  catalogs  containing 
information  on  its  automatic  electrically  operated  air  com- 
pressor and  distributing  panel. 
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New  England 


PRINCETON,  ME. — The  installation  of  a 
municipal  electric-light  plant  in  Princeton 
is   under  consideration. 

ATHOJL,  MASS. — Preparations  are  being 
made  for  installing  cluster  lamps  on  Ex- 
change Street. 

CONWAY,  MASS. — The  town  of  Conway 
has  approved  the  proposal  of  the  Greenfield 
(Mass.)  Light  &  Power  Company  to  take 
over  the  system  of  the  Deerfield  River  Elec- 
tric Light  Company  and  furnish  electricity 
here.  The  Greenfield  company  will  rebuild 
the  local  system  at  a  cost  of  about  $25, 0(F0, 
for  which  surveys  are  now  being  made. 

GREENFIELD,  MASS.  —  The  Turners 
Falls  Power  &  Electric  Company  of  Green- 
field has  applied  to  the  Board  of  Gas  and 
Electric  Light  Commissioners  for  permis- 
sion to  issue  $1,280,000  in  capital  stock,  the 
proceeds  to  be  used  to  take  up  outstanding 
indebtedness  and  for  further  extensions 
of  its  plant. 

HAVERHILL,  MASS. — Plans  are  being 
considered  for  extensions  to  the  ornamental 
street-lighting  system. 

HOLYOKE,  MASS. — Steps  will  be  taken 
immediately  by  Mayor  John  J.  White  to 
secure  permission  from  the  State  Legis- 
lature to  allow  the  Power  Department  to 
purchase  land  and  erect  a  power  building 
for  manufacturing  purposes. 

RICHMOND,  MASS.  —  The  Pittsfield 
(Mass.)  Electric  Company  has  decided  to 
extend  its  transmission  line  to  Richmond 
to  supply  electricity  to  the  Richmond  Iron 
Works  and  for  private  residences. 

SALEM,  MASS. — The  City  Council  has 
granted  the  Salem  Electric  Lighting  Com- 
pany permission  to  lay  and  maintain  under- 
ground conduits  on  Bridge  Street  and  else- 
where through  adjacent  streets. 

SALEM,  MASS. — The  special  committee 
on  street  lighting  has  recommended  to  the 
City  Council  the  acceptance  of  the  new  pro- 
posal submitted  by  the  Salem  Electric  Light- 
ing Company  for  street  lighting  which  pro- 
vides for  50  6.6-amp.  magnetite  arc  lamps 
mounted  on  ornamental  posts  in  the  busi- 
ness section  and  1133  nitrogen-filled  incan- 
descent lamps  of  400  cp.,  250  cp.  and  60  cp. 
to  be  erected  throughout  the  city.  The 
contract  is  for  a  period  of  five  years. 

SHELBURNE  FALLS,  MASS. — The  New 
England  Power  Company  of  Shelburne  Falls 
has  recently  sold  $1,000,000  in  bonds,  the 
proceeds  to  be  used  for  the  acquisition  of 
transmission  lines,  substations  and  hydro- 
electric generation  plant  on  the  Deerfield 
River.  Plans  have  been  perfected  whereby 
the  properties  of  the  Connecticut  River 
Transmission  Company  and  the  New  Eng- 
land Power  Company  will  be  consodilated. 

WESTFIELD,  MASS. — The  residents  of 
Wyben  have  filed  a  petition  with  the  Mu- 
nicipal Electric  Light  Department  for  the 
extension  of  the  electric-lighting  service  to 
that  village.  Citizens  of  Middle  Farms  liv- 
ing near  the  brick  yards  also  contemplate 
asking  for  an  extension  of  about  500  ft.  to 
secure  electricity  for  lighting  residences  in 
that  district. 
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Middle  Atlantic 

ALBANY,  N.  Y. — The  Municipal  Gas 
Company  of  Albany  is  planning  to  make 
extensions  to  its  underground  conduit  sys- 
tem at  a  cost  of  $70,000. 

COHOES,  N.  Y. — About  30  manufacturing 
plants,  it  is  reported,  are  planning  to  equip 
their  plants  for  electrical  operation  this 
summer. 

COOPERSTOWN,  N.  Y. — The  Town 
Board  of  Otsego  has  awarded  the  Colliers 
Light,  Heat  &  Power  Company  of  Coopers- 
town  a  contract  for  lighting  the  streets  of 
Fly  Creek  with  electricity  for  a  period  of 
ten  years. 

CROWN  POINT,  N.  Y. — The  town  of 
Crown  Point  has  granted  the  Port  Henry 
(N.  Y.)  Light,  Heat  &  Power  Company  au- 
thority to  exercise  a  franchise  to  supply 
electrical  service  here.  The  company  will 
extend  its  transmission  line  to  Crown  Point. 

HERKIMER,  N.  Y. — The  Municipal  Com- 
mission is  considering  the  purchase  of  a 
new  turbine  for  the  municipal  electric-light 
plant. 

HINSDALE,  N.  Y. — Arrangements  are 
being  made  by  the  Olean  (N.  Y.)  Electric 
Light  &  Power  Company  to  install  an  elec- 
tric-lighting system  in  Hinsdale. 

LOWVILLE,  N.  Y. — The  Wetmore  Elec- 
tric Company  of  Lowville  is  planning  to 
erect  a  new  transmission  line  from  Lowville 
to  the  plant  at  Belfort,  at  a  cost  of  about 
$20,000.  Thirty-five-foot  steel  poles  will  be 
used. 

MANCHESTER,  N.  Y. — Extensive  im- 
provements are  contemplated  in  the  Man- 
chester   yards    of    the    Lehigh    Valley    Rail- 


road during  the  coming  summer,  involving 
an  expenditure  of  $750,000.  The  proposed 
work  will  include  an  electric  power  plant, 
new  shops  and  a  new  round  house.  The 
shops  which  are  now  operated  by  steam 
power  will  be  run  by  electricity. 

NEWARK,  N.  Y. — Bids  will  be  received 
by  Albert  W.  Beaven,  president  of  board 
of  managers  of  the  New  York  State  Cus- 
todial Asylum  for  Feeble-Minded  Women, 
Newark,  N.  Y.,  until  May  25  for  alterations 
and  additions  to  power  house,  construction, 
heating  and  electric  work  at  the  New  York 
State  Custodial  Asylum  for  Feeble-Minded 
Women,  Newark.  Drawings  and  specifica- 
tions may  be  consulted  at  the  hospital  at 
Newark  ;  New  Yrork  office  of  the  Department 
of  Architecture,  Room  1224,  Woolworth 
Building,  New  York  City,  and  at  the  De- 
partment of  Architecture,  Capitol,  Albany. 
Copies  of  plans  may  be  obtained  on  appli- 
cation to  Lewis  F.  Pilcher,  state  architect, 
Capitol,  Albany,  on  deposit  of  $10. 

NEW  YORK,  N.  Y. — Conners  Brothers,  64 
West  Eighty-eighth  Street,  New  Y'ork,  will 
let  contract  for  4  miles  of  overhead  trolley 
work. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings,  Department  of  Education,  Park 
Avenue  and  Fiftv-ninth  Street,  New  York, 
until  Mav  22  for  installing  electric-lighting 
equipment  in  Public  Schools  56,  73,  84,  122 
and  137,  borough  of  Manhattan.  Blank 
forms,  plans  and  specifications  may  be  ob- 
tained or  seen  at  the  office  of  the  superin- 
tendent. 

PLATTSBTJRGH,  N.  Y. — The  Public  Serv- 
ice Commission  has  approved  the  franchise 
of  the  Plattsburgh  Gas  &  Electric  Company 
in  Plattsburgh.  The  company  is  already 
operating  a  plant  at  Indian  Rapids  and 
supplying  a  small  amount  of  energy  in  the 
hamlet  of  Morrisville,  and  now  proposes  to 
extend  its  service  to  other  points  in  the 
town. 

ROCHESTER,  N.  Y. — Bids  will  soon  be 
asked  bv  the  purchasing  agent  of  Monroe 
County  for  construction  of  power  house,  33 
ft.  by'  100  ft,  one  story  high,  for  the  Iola 
Sanitarium.  The  cost  is  estimated  at  about 
$24,000.  Hutchinson  &  Cutler.  Cutler  Build- 
ing,  Rochester,   are   architects. 

SODUS  POINT,  N.  Y. — A  petition  has 
been  presented  by  the  taxpayers  to  the 
Town  Board  asking  for  the  creation  of  an 
electric  light  district  in  the  village. 

UNION  SPRINGS,  N.  Y. — The  Public 
Service  Commission  has  authorized  the 
Union  Springs  Light  &  Power  Company  to 
issue  $25,000  in  bonds,  of  the  proceeds  $12,- 
000  will  be  used  for  refunding  purposes. 
The  company  will  install  100-hp.  engine  and 
boiler  and  a  100-kw.  generator  with  neces- 
sary appurtenances. 

WATERTOWN,  N.  Y. — The  Council  has 
authorized  the  Board  of  Public  "Works  to 
install  ornamental  lamps  on  Factory  Street 
from  Mill  Street  to  Factory  Square,  at  a 
cost   of    $2,000. 

WILLSBORO,  N.  Y.— The  Public  Service 
Commission  has  granted  the  Boquet  Electric 
Power  Company  of  Willsboro  permission  to 
issue  $5,000  in  capital,  the  proceeds  to  be 
used  for  the  installation  of  a  new  160-hp. 
horizontal  water  wheel,  a  three-phase,  60- 
cycle,  2300-volt  generator,  pipes  and  elec- 
trical equipment  for  the  new  unit. 

RERRYSBURG,  PA. — Application  will  be 
made  to  the  Governor  of  Pennsylvania  by 
John  Pfeiffer,  B.  W.  Fees,  G.  Schoffstall.  W. 
N.  Snvder  and  Harper  P.  Bressler  for  a 
charter  for  the  Berrysburg  Electric  Com- 
pany, which  proposes  to  supply  electricity 
in  Berrysburg. 

ERIE,  PA. — The  Council  has  recom- 
mended for  passage  an  ordinance  provid- 
ing for  the  installation  of  a  four  to  twelve- 
duct  low-tension  conduit  in  Tenth  Street, 
from  "Peach  Street  to  Cascade  Street,  to 
cost   about    $10,000. 

GRATZ,  PA. —  Application  will  be  made 
to  the  Governor  of  Pennsylvania  on  May  16 
for  a  charter  for  the  Gratz  Electric  Com- 
pany to  supplv  electricity  in  Gratz.  The  in- 
corporators are  :  John  Pfeiffer,  B.  W.  Fees, 
G,  Schoffstall,  W.  N.  Snyder  and  Harper  P. 
Bressler. 

HALIFAX,  PA. — Application  has  been 
made  to  the  Governor  of  Pennsylvania  for 
charters  for  the  Upper  Paxton  Township 
Electric  Light,  Heat  &  Power  Company,  the 
Halifax  Township  Electric  Light,  Heat  & 
Power  Company  and  the  Halifax  Electric 
Light,  Heat  &   Power  Company,   which  pro- 


pose to  supply  electricity  in  the  borough  of 
Halifax. 

VARDEN,  PA. — Application  has  been 
made  by  A.  P.  Kizer,  W.  W.  Kiser  and 
others  for  a  charter  for  the  Varden  &  Lake 
Ariel  Electric  Light,  Heal  ^  Power  Com- 
pany to  furnish  electricity  in  Varden  and 
Lake  Ariel  and  adjacent  territory. 

KI.IZABETH,  N.  J. — Plans  are  being  pre- 
pared by  Samuel  L.  Moore  &  Sons,  Front 
Street,  Elizabeth,  for  the  construction  of  a 
power  house.  60  ft.  by  140  ft.,  one  story,  to 
cost  about  125,000.  King,  Cleaves  & 
Graham  Company,  280  North  Broad  Street, 
Elizabeth,  an-  architects. 

JERSEY  CITY,  X.  J.— The  City  Com- 
missioners have  decided  to  erect  ornamental 
lamps  (similar  to  those  ordered  for  Cen- 
tral Avenue)  on  Grove  Street,  from  New- 
ark Avenue  to  the  Hoboken  city  line. 

NEWTON,  N.  J. — A  committee  has  been 
appointed  by  the  Board  of  Trade  to  confer 
with  the  Newton  Township  Committee  with 
a  view  of  replacing  the  present  gasolene 
street-lighting  system  with  electric  street 
lamps. 

FREDERICK,  MD. — The  Frederick  & 
Hagerstown  Railway  Company  has  sub- 
mitted a  proposal  to  the  Town  Council  offer- 
ing to  light  the  town  for  $5,000  per  year. 

EAGLE,  W.  VA. — The  mines  of  the  Rail 
&  River  Coal  Company  at  Eagle  are  being 
equipped  for  electrical  operation.  Elec- 
tricity will  be  supplied  from  the  Mont- 
gomery plant  of  the  West  Virginia  Light  & 
Traction  Comany.  The  latter  secures 
energy  from  the  central  power  station  ot 
the  Virginia  Power  Company  at  Cabin 
Creek  Junction,  10  miles  west  of  the 
Kanawha  River.  J.  N.  Gallatly  of  Eagle 
is  general  manager  of  the  coal  company. 

FAIRMONT,  W.  VA. — The  Monongahela 
Valley  Traction  Company  is  contemplating 
the  installation  of  1150-kw.  generator 
driven  by  gas  engine  in  its  central  power 
plant  in  Fairmont. 

VIVIAN,  W.  VA. — The  Sycamore  Coal 
Company  of  Vivian  has  closed  a  contract 
with  the  Tug  River  Power  Company  for 
electricity  and  will  make  extensive  addi- 
tions to  its  electrical  equipment. 

VULCAN,  W.  VA. — The  Vulcan  Coal 
Company  has  discarded  its  old  power  plant 
and  now  obtains  energy  from  the  central 
plant  of  the  Tug  River  Power  Company  at 
Spriggs.  A  large  amount  of  electrical 
equipment  is  being  installed  by  the  Vulcan 
company.  Roger  Martin  of  Vulcan  is  gen- 
eral manager. 

WARWOOD,  W.  VA. — The  Council  is  con- 
sidering the  installation  of  a  new  street- 
lighting  system,  bids  for  which  will  soon 
be  asked. 

WASHINGTON,  D.  C. — The  Potomac 
Electric  Power  Company  of  Washington  is 
contemplating  the  construction  of  a  power- 
plant  on  Benning  Road  northeast,  to  cost 
about    $25,000. 


North  Central 


GREENFIELD,  MICH.— The  Highland 
Park  &  Royal  Oak  Railway  Company  has 
been  granted  a  franchise  by  the  property 
owners  of  Greenfield  Township  to  construct 
and  operate  an  electric  railway  from  High- 
land Park  through  the  township  to  Royal 
Oak.  Robert  E.  Barber,  John  L.  Austin  and 
others  are  interested  in  the  project. 

CANTON,  OHIO — A  permit  has  been 
granted  to  the  Canton  Electric  Company 
for  remodeling  its  engine  house  located  on 
Elm  Street.  The  cost  of  the  equipment  for 
the  building  is  estimated  at  about  $40,000. 

CLEVELAND,  OHIO— Plans  are  being 
considered  by  the  Cleveland  Illuminating 
Company  for  the  construction  of  a  new  sub- 
station at  2497  East  Fifty-fifth  Street,  to 
cost   about  $35,000. 

L<nVELLVILLE,  OHIO — The  addition  to 
the  power  house  of  the  Mahoning  &  She- 
nango  Railway  &  Light  Company  at  Lowell- 
ville  is  practically  completed.  By  this  ad- 
dition the  capacity  of  the  three  generating 
stations  of  the  Mahoning  and  Shenango  sys- 
tem has  been  doubled.  The  new  steam  gene- 
rating equipment  comprises  batteries  of  600 
hp.  Babcock  &  Wilcox  boilers,  with  provis- 
ion for  the  installation  of  additional  boilers 
of  the  same  type.  A  new  engine-driven  fan 
of  60,000  cu.  ft.  per  minute  capacity  has 
been  installed  to  serve  the  boilers.  The 
boilers  are  fed  by  centrifugal  pump,  oper- 
ated by  steam  turbine,  having  a  capacity  of 
1000  gal.  per  minute,  fed  by  mechanical 
stokers.  The  new  electric  generating  equip- 
ment consists  of  one  18,750-kva.  General 
Electric  turbo-generator  unit,  condenser 
and  all  auxiliary  apparatus.  The  new 
generator  has  its  own  exciter  unit,  which 
may  be  driven  by  a  turbine  as  well  as  an 
induction  motor.  In  making  the  extension 
all  the  essentials,  both  in  generating  and 
transmission    equipment,    have    been    dupli- 
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BRISTOL,  imi  The  propert)  ol  the 
Bristol  Light  .v  Cower  Compan)  he 
purchased  i>\  the  Hawks  Electric  Compnn> 
of  Qoshen  Work  will  be  begun  .it  once  i.\ 
tii«>  Hawks  companj  on  the  erection  ol  a 
transmission  line  between  Bristol  and  Go 
■hen  in  suppl)  eleetrlcltj  here.  A 
as  the  line  fa  completed  a  24  hour  Bervice 
win  be  established. 

l\  GRANGE,  END.-  Arrangements  are 
being  made  by  the  La  Grange  County  Light 
.<•  Power  Company  for  the  Ihstallatlon  of 
new  boilers,  already  purchased. 

MARION,    I  ni  >     The  planl   of  the   Delta 
Electric  Company   of   Marion   was  partially 
ed   bj    Hre,  causing  ■   loss  of  about 
125.000. 

MICHIGAN  CITY,  inp  The  Cit)  Coun- 
cil has  passed  a  resolution  providing  for 
Changing  the  arc  lamps  now  in  use  for 
400-cp  nitrogen-filled  lamps  The  street- 
lighting  Bervice  is  furnished  by  the  North- 
ern   In. liana   Gas  &    Electric  Company. 

PERU,  1X1  >  -  The  installation  of  a  new 
street-lighting  system  on  Broadway  is  under 
consideration   by   the  City  Council. 

WINCHESTER,  1ND.  —  The  city  has 
awarded  the  citizens-  Heat,  Light  &  Power 
Company  a  contract  for  street-lighting  for  a 
period  of  15  years.  Plans  for  the  installa- 
tion of  an  ornamental  lighting  system  are 
under  consideration. 

AURORA,  11.1..  Bonds  to  the  amount 
of  $75,000  have  been  voted  for  improvements 
to  the  eli  Ctric-light  plant  and  water-works 
system, 

CAIRO,  II. I.  The  Illinois  Public  Utili- 
ties Commission  has  approved  a  contract 
for  the  sale  by  the  Cairo  &  31  Louis  Rail- 
way Company  to  the  Cairo  Electric  &  Trac- 
tion Company,  both  Of  Cairo,  of  electrical 
energy  to  operate  the  street  car  and  electric 
distributing  systems  in  the  cities  of  Cairo, 
Mounds  City  and  Mounds. 

GENEVA,  ILL— Bids  will  be  received  by 

the  State  Hoard  of  Administration,  Capitol 
Building,  Springfield,  until  June  6  for  con- 
struction of  gymnasium  building  at  the 
State  Training  School  for  Girls,  Geneva. 
Separate  bids  to  lie  submitted  on  general 
work,  plumbing,  heating  and  electrical  work. 
Plans  and  specifications  may  be  obtained 
on  written  application  to  James  B.  Dibelka, 
state  architect.  130  North  Fifth  Avenue, 
Chicago,  upon  deposit  of  $10. 

JOLIPT.  1 1. P. — Bids  will  be  received  by 
Michael  F.  Ziramer,  warden,  and  board  of 
prison  commissioners  of  the  Northern  Illi- 
nois State  Penitentiary,  Joliet,  until  May 
26  for  furnishing  battery  of  boilers,  aggre- 
gating 1200  hp.,  with  a  safe  working  pres- 
sure of  150  lb.  to  sq.  in.,  for  power  house 
for  penitentiary.  Specifications  may  be  ob- 
tained at  the  office  of  the  chief  engineer. 

MANSFIELD,  ILL — The  Mansfield  Elec- 
tric Company  has  applied  to  the  County 
Commissioners  for  a  franchise  to  erect  and 
operate  transmission  lines  throughout  Rich- 
land County. 

OGDEN,  ILL. — The  City  Council  is  con- 
sidering the  installation  of  an  electric-light- 
ing system,  to  cost  about  $3,500. 

MILWAUKEE.  WIS. — The  Wisconsin 
Power,  Light  &  Heat  Company  of  Milwau- 
kee, recently  incorporated  with  a  capital 
stock  of  $1,000,000,  by  John  I.  Beggs.  H.  C. 
Mack  and  Charles  J.  Davison  of  Chicago, 
111.,  proposes  to  supply  light  and  power  to 
a  number  of  smaller  cities  in  southern  Wis- 
consin from  the  power  houses  at  Prairie 
du  Sac  and  Kilbourn. 

GAYLORD,  MINN. — The  erection  of  a 
transmission  line  to  supply  electricitv  in 
Henderson,  Arlington,  Gaylord,  Winthrop 
and  Gibson  is  under  consideration  by  the 
Northern  States  Power  Company. 

GILBERT.  MINN.— The  installation  of 
an  electric-lighting  system  in  Gilbert  is 
under  consideration. 

GLYNDON,  MINN. — Local  business  men 
are  negotiating  with  the  Union  Light,  Heat 
&  Power  Company  of  Fargo  to  extend  its 
transmission     from     Dilworth     to     Glyndon, 
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remodeling  of  an  old  high  and  grade  school 
building,  Separate  imis  to  !>•■  submitted  on 
i  construction,  heating  and  ventilat- 
ing, electrical  work,  plumbing,  science  and 
itorj  equipment,  gymnasium  equip- 
ment and  seating  plans  and  specifica- 
tions maj  lie  obtained  on  application  to 
<;  P.  Lockhart,  architect,  Endlcott  Build- 
ing, St.    Paul,  upon  deposit  of  $10. 

ST.  PAUP,  MINN.— A  permit  has  been 
granted  the  Northern  States  Power  Com- 
pany for  the  erection  of  a  transformer  sta- 
tion on  Myrtle  Avenue,  between  La  Salle 
Streel   and   Hampden   Avenue,  at  a  cost  of 

$111,0(10. 

ST.  PAUL,  MINN  Pids  will  be  received 
al  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  June  7  for  air  washers,  tempering  coils, 
etc.,  in  the  United  states  post  office,  court 
house  and  custom  house  at  St.  1'a.ul,  Minn. 
For  details  see  proposal  columns. 

AHA  I  P.  Iowa — At  an  election  held  re- 
cently the  proposal  to  sell  the  municipal 
.  lectric-lighl  plant  to  the  Iowa  Railway 
,v  Light  Company  uf  Cedar  Rapids  was 
carried.  The  company  will  soon  establish 
a  24-hour  service. 

POP  US  LEANDO,  IOWA — Bids  will  be 
received  by  the  consolidated  school  district 
Of  Ponds  Peando,  Iowa,  until  May  19  for 
construction  of  a  school  building,  including 
plumbing,  heating  and  ventilating  and  elec- 
trical work.  Plans  and  specifications  may 
be  obtained  on  application  to  H.  W.  Under- 
bill &  Company,  architects,  Bryant  Build- 
ing.  Kansas  City,   Mo.,   upon  deposit  of  $10. 

ELKADER,  IOWA — Schmidt  Brothers  & 
Company  of  Elkader  contemplate  extending 
their  transmission  lines  to  Guttenberg,  a  dis- 
tance of  12  miles,  and  will  also  install  one 
300-hp.  water  wheel,  two  225-kva.  gene- 
rators, one  200-hp.  crude  oil  engine  and 
three  50-kva.  transformers.  C.  G.  Schmidt 
is   superintendent. 

IOWA  CITY.  IOWA — Extensions  will  be 
made  to  the  lighting  and  heating  systems 
at  the  University  of  Iowa  and  a  new  water 
system  provided.  An  additional  engine  and 
two  generators  and  boilers  will  be  installed 
in  tlte  power  plant. 

UTE.  TOWA. — The  installation  of  an 
electric- light  plant  in  Ute  is  under  consid- 
eration. 

WATERLOO,  IOWA— The  contract  for 
the  construction  of.  the  power  dam  across 
the  Cedar  River  near  Nashville  for  the 
Citizens'  Gas  &  Electric  Company  of  Water- 
loo is  reported  to  have  been  awarded  to  the 
H.  A.  Maine  Company  of  Waterloo. 

LA  BELLE,  MO. — Plans  are  being  pre- 
pared by  H.  W.  Knight  of  La  Belle  for  the 
construction  of  an  electric  railway  be- 
tween Keokuk,  Towa,  and  Jefferson  City, 
Mo. 

ST.  LOUIS,  MO.— A  bill  appropriating 
$12,500  for  an  emergency  survey  of  St. 
Louis  to  obtain  information  on  which  to 
recommend  the  installation  of  a  municipal 
electric-light  plant  has  been  introduced  in 
the  Council  by  Alderman  Barney  L. 
Schwartz,  chairman  of  the  special  commit- 
tee to  investigate  the  rates  and  holdings 
of  the  Union  Electric  Light  &  Power  Com- 
pany. 

ST.  LOUIS,  MO.— Bids  will  be  received  by 
Dr.  A.  T.  Laird,  secretary  of  sanitarium 
commission.  County  of  St.  Louis,  at  the  of- 
fice of  Holstead  &  Sullivan,  Palladio  Build- 
ing, St.  Louis,  until  May  27  for  construction 
of  a  two-story  annex  and  a  three-storv  ad- 
dition to  present  boiler  house.  Separate 
bids  to  be  submitted  on  general  work, 
plumbing,  heating  and  electric  wiring.  Plans 
may  be  obtained  on  application  to  the  archi- 
tects upon   deposit   of  $25. 

WALNUT  GROVE.  MO.— The  installa- 
tion of  an  electric-lighting  plant  in  Walnut 
Grove  is  under  consideration.  L.  F.  Wade 
of  Osceola  is  reported  interested. 

CASSELLTON,  N.  D. — The  local  electric- 
light  plant  has  been  purchased  by  the  Gen- 
eral  Utilities  Company  of  Fargo. 
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ALCESTBR,  S  D  The  town  offlclali 
are  negotiating,  with  Pom:  Wagner,  ownei 
..I    p..     Beresford    eleel i  le    planl .    to 

electric    transmission    to     Uo    1 1  i     to 
nppiv   electrlcltj   here,  Bonds  to  the  amount 
recentl)    voted   for   i  he   In 
etallal  Ion  of  ■  municipal  plant. 

CLARK,    B.    D      The    Installation    ..r    an 
electric  llghl    plant    in  conjunction   with   the 
present     municipal    gas    plant     and     water 
works  system  La  under  consideration 

JAVA.  S.  P.  Plans  ai.-  being  considered 
for  iii.-  installation  of  a  municipal  electric 
light  plant,  for  which  bonds  have  been 
voted, 

BEATRICE,    NEB.     The    City    Cot 
Bioners    are    considering    submitting    to    lli. 

Voters   the   proposal   to   issue   $20,000   in   bonds 
I'm    extensions  to  the  municipal  electric  plant 
at   the  special   election   to   pe   held    Mas    :;  l 
It  is  proposed  to  equip  the  plant  to  suppl} 
energy  for  commercial  puip 

BRADSHAW,  NEB.  —  Ponds  to  the 
amount  of  $3,000  have  been  voted  for  the 
installation  of  an  elctric-light  plant. 

GP'IDE  POCK,  NJ:p  Application  hits 
been  made  to  the  town  of  Guide  Rock  by 
N.  L.  Ball  to  install  an  electric-light  plant. 
HOLBROOK,  NEB. — An  election  will 
soon  be  held  to  submit  to  the  voters  the 
proposal  to  issue  $8,000  in  bonds  for  the  In 
si. i  llation  of  a  municipal  electric-light  plant. 
BONNER  SPRINGS,  KAN. — The  Bon- 
ner Springs  Electric  Light  Company  has 
contracted  to  supply  energy  in  Eudora,  ID 
miles  distant,  to  operate  the  municipal  elec- 
tric system  to  be  installed  there. 

EASTON,  KAN. — Bonds  to  the  amount  of 
$fi,000  have  been  voted  for  the  installation 
of   a   municipal   electric-lighting  system. 

GREEN,  KAN. — At  an  election  to  be  held 
May  16  the  proposal  to  issue  $4,000  in  bonds' 
will  be  submitted  to  the  voters. 

POST  SPRINGS,  KAN. — The  installation 
of  a  municipal  electric  distributing  system 
is  under  consideration.  Energy  to  operate 
the  system  will  be  obtained  from  the  elec- 
tric plant  in  Herington. 

NBTAWAKA,  KAN. — The  Council  con- 
templates calling  an  election  to  submit  to 
the  voters  the  proposal  to  issue  bonds  to  in- 
stall electric-light  plant. 

NORCATUR,  KAN. — The  City  Council 
has  decided  to  call  an  election  to  submit 
to  the  voters  the  proposal  to  issue  $22,500 
in  bonds  for  the  installation  of  a  municipal 
electric-light  plani. 

NORTON,  KAN. — Preliminary  plans  for 
the  proposed  municipal  electric-light  plant 
are  being  prepared  by  Black  &  Veatch,  en- 
gineers, Interstate  Building,  Kansas  City, 
Mo. 

TOPEKA,  KAN— The  A.  W.  Hughes 
Company  of  Chicago,  111.,  it  is  reported,  has 
purchased  or  taken  options  on  the  electric 
plants  at  Concordia,  Abilene,  Junction  City, 
Manhattan  and  Blue  Rapids,  and  is  nego- 
tiating for  plants  in  other  towns  in  that 
section  and  adjacent  to  the  Blue  River. 
The  company  is  seeking  control  of  the  un- 
developed power  at  Blue  Rapids  and  other 
sites  on  the  river.,  which  it  proposes  to  de- 
velop and  transmit  energy  to  towns  in 
North  Central  Kansas. 


Southern  States 

COCOANUT  GROVE,  FLA.— The  Cocoa- 
nut  Grove  Public  Utilities  Company,  re- 
cently incorporated  with  a  capital  stock  of 
$25,000,  contemplates  the  installation  of  an 
electric-light  plant  here.  T.  H.  Wyatt  is 
vice-president  and  manager. 

MOORELAND,  FLA- — Bonds  to  the 
amount  of  $25,000  have  been  voted  for  the 
installation  of  an  electric-light  plant  and 
water-works  system  in  Mooreland. 

SEFFNER,  FLA. — The  Tampa  &  Eastern 
Railroad  Company  is  contemplating  the 
construction  of  a  power  station  to  supply 
electricity  for  lamps  and  motors  for  rail- 
way.    E.  J.   Binford  of  Tampa  is  manager. 

BARTLETT,  TENN. — The  installation  of 
a  street-lighting  system  in  Bartlett  is  under 
consideration. 

CHATTANOOGA,  TENN. — The  Cumber- 
land Telephone'  &  Telegraph  Company  is 
contemplating  the  reconstruction  of  its  local 
system,  at  a  cost  of  about  $850,000. 

CLARKSVILLE,  TENN. — The  trustees  of 
the  Independent  Order  of  Odd  Fellows' 
Home  are  planning  to  install  an  electric- 
light  plant. 
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ATTALIA,  ALA. — The  National  Pipe  & 
Foundry  Company  contemplates  the  con- 
struction of  a  large  soil-pipe  factory  in 
Attalia.  The  plant  will  be  equiped  with 
electrically-driven  machinery.  Energy  will 
be  obtained  from  the  Alabama  Power  Com- 
pany of  Birmingham. 

MARIANNA,  ARK. — The  Arkansas  Light 
&  Power  Company  has  awarded  contracts 
and  work  is  now  under  way  for  improve- 
ments to  its  local  system,  including  the 
construction  of  new  power  house,  to  be 
equipped  with  one  75-kw.  and  one  100-kw. 
belted  unit  (from  old  power  house),  one 
new  300-kva.  General  Electric  generator 
(directly  connected),  one  Allis-Chalmers 
Corliss  engine,  one  new  feeder  panel  and 
one  new  generator  panel  to  be  added  to 
General  Electric  switchboard,  boilers  set 
in  steel  settings,  rebuilding  distribution 
system ;  electrically  -  driven  centrifugal 
pumps  are  to  be  installed  at  water  plant, 
which  is  now  operated  by  the  Arkansas 
Company.     J.  L.  Longino  is  secretary. 

NEWPORT,  ARK. — The  City  Council  has 
granted  the  Newport  Water,  Light  &  Power 
Company  a  franchise  to  construct  and  oper- 
ate an  electric-light  plant  in  Newport. 

ALVA.  OKLA. — The  city  of  Alva  has 
granted  a  franchise  for  the  installation  of 
an  electric-light  plant. 

COMMERCE,  OKLA.— The  Empire  Dis- 
trict Electric  Company  of  Joplin,  Mo.,  has 
applied  for  a  franchise  to  supply  electricity 
in   Commerce. 

HENRYETTA,  OKLA. — The  City  Coun- 
cil is  considering  the  installation  of  elec- 
trically-driven pumps  in  the  water  pumping 
station.  The  proposition  provides  for  the 
city  to  generate  electricity  to  operate  the 
pumps. 

TULSA,  OKLA. — A  proposal  has  been 
submitted  to  the  Tulsa  Chamber  of  Com- 
merce by  John  R.  Rose,  president  of  the 
Oklahoma  &  Electric  Railway,  offering  to 
construct  an  interurban  line  to  Tulsa  with 
terminal  and  shops  to  be  located  in  this  city. 

CHAMPION,  TEX. — The  Texas  Southern 
Electric  Company  is  planning  to  make  ex- 
tensive improvements  to  its  local  system, 
work  on  which  will  begin  at  once.  M.  E. 
Pittman  is  local  manager. 

EL  PASO,  TEX. — Bids  will  be  received 
at  the  office  of  the  depot  quartermaster,  EI 
Paso  until  June  3  for  installing  electrically 
operated  equipment  in  pumping  plant  at 
Fort  Bliss,  Tex.  Further  information  on 
application. 

FRANKLIN,  TEX. — Preparations  are 
being  made  for  the  construction  of  a  new 
municipal  water  and  light  plant,  material 
for  which   has  been   purchased. 

JACKSBORO,  TEX. — The  electric  plant 
of  the  Jacksboro  Ice  &  Light  Company  has 
been  purchased  by  the  Jacksboro  Mill  & 
Elevator  Company.  New  machinery  will 
be  installed  at  an  early  date,  extensions 
will  be  made  to  the  distribution  system,  and 
a  24-hour  service  establ'sned.  J.  P.  Hack- 
ley  is  manager. 

TEXAS  CITY,  TEX.— Bids  will  be  re- 
ceived by  E.  B.  Gray,  city  secretary,  Texas 
City,  until  May  30  for  furnishing  material 
and  installing  street-lighting  system  in 
Texas  City.  Plans  and  specifications  are 
on  file  in  the  office  of  the  secretary. 


Pacific  States 

EVERETT,  WASH. — The  County  Com- 
missioners have  granted  the  city  of  Everett 
a  25-year  franchise  to  construct  water  pipe 
line  and  electric  transmission  lines  across 
and  along  the  various  county  highways  on 
the  route  of  the  proposed  line  from  the  Sul- 
tan Basin  to  Everett. 

GRANDVIEW,  WASH.— The  Board  of 
County  Commissioners  has  granted  the  peti- 
tion of  the  Grandview  Irrigation  District 
for  a  franchise  to  erect  and  operate  elec- 
tric transmission  lines  for  a  period  of  50 
years.  The  proposed  system  is  to  be  used 
in  connection  with  the  work  of  the  United 
States  Reclamation  Service. 

SEATTLE,  WASH. — Bids  will  be  received 
by  C.  E.  Remsberg,  secretary  of  port  com- 
mission, Port  of  Seattle,  Bell  Street  Ware- 
house, Seattle,  until  May  24  for  refrigerat- 
ing and  electrical  equipment  for  the  Fruit 
Storage  Building,  of  what  is  known  as  the 
East  Waterway  Terminal  Improvement  of 
the  Port  of  Seattle.  Plans  and  specifications 
are  on  file  in  the  office  of  the  commission. 
Bidders  are  invited  to  submit  alternative 
bids  upon  designs  of  their  own.  The  cost 
is  estimated  at  $65,000.  J.  R.  West  is  chief 
engineer. 

SNOHOMISH.  WASH. — Plans  are  being 
considered  for  the  installation  of  a  munici- 
pal electric-lighting  plant  in  Snohomish. 

BEND,  ORE. — The  Bend  Water,  Light  & 
Power  Company  is  installing  a  500-hp.  tur- 


bine   and    is    planning    to    install    a    350-kw 
generator  and  a   10-panel  switchboard. 

MYRTLE  CREEK,  ORE. — A  report  has 
been  submitted  by  M.  B.  Germond,  engineer, 
of  Roseburg,  on  the  proposed  municipal  elec- 
tric-light plant.  The  plans  provide  for  the 
construction  of  a  dam  on  the  Umpqua,  ap- 
proximately 240  ft.  long,  a  wooden  flume 
3200  ft.  long  and  a  power  house  at  the 
end  of  the  canal.  The  cost  is  estimated  at 
$29,094. 

PORTLAND,  ORB. — Bids  will  be  received 
by  K.  II.  Thomas,  school  clerk,  Court  House, 
Portland,  until  May  18  for  electric  wiring 
and  conduit  work  for  the  second  unit  of 
the  Franklin  High  School,  under  construc- 
tion. 

SEASIDE!,  ORE. — The  Pacific  Power  & 
Light  Company  of  Portland  has  purchased 
the  property  of  the  Seaside  Light  &  Power 
Company,  which  supplies  electricity  and 
operates  a  telephone  system  in  Seaside  and 
Gearhart.  The  Pacific  company,  it  is 
understood,  will  extend  its  22,500-volt 
transmission  line  from  Warrenton  to  Sea- 
side. The  local  plant  has  a  capacity  of 
400  hp. 

FONTANA,  CAL.— The  Fontana  Power 
Company,  recently  organized,  has  filed  a 
petition  with  the  State  Railroad  Commission 
for  authority  to  do  a  general  utility  busi- 
ness. The  company  states  that  it  plans  to 
build  a  power  plant  and  transmission  sys- 
tem, which  it  proposes  to  lease  to  the  South- 
ern California  Edison  Company  of  Los 
Angeles  for  a  period  of  30  years.  The  Edi- 
son company  will  furnish  energy  to  a  num- 
ber of  companies  allied  with  the  Fontana 
company. 

HUNTINGTON  BEACH,  CAL. — The  City 
Trustees  are  negotiating  with  the  Pacific 
Light  &  Power  Corporation,  the  Southern 
California  Edison  Company  and  the  Sounth- 
ern  Counties  Gas  Company  for  the  installa- 
tion of  300  additional  ornamental  lamp  posts 
to  be  erected  throughout  the  residence  sec- 
tion of  Huntington  Beach. 

LAKEPORT,  CAL. — Application  has  been 
made  to  the  State  Railroad  Commission  by 
the  Clear  Lake  Suspended  Monorail  Com- 
pany for  the  construction  of  a  monorail  line 
between  Hopland  and  Lakeport,  a  distance 
of  24  miles.  L.  H.  Boggs  of  Kelseyville  ;  M. 
S.  Sayre  of  Lakeport,  and  others  are  inter- 
ested in  the  project. 

SACRAMENTO,  CAL.— A  movement  has 
been  started  among  the  Oak  Park  section 
to  have  electroliers  similar  to  those  in  use 
in  the  main  thoroughfares  in  the  city  erected 
along  Thirty-fifth  Street  and  Sacramento 
Avenue. 

SAN  DIEGO,  CAL. — The  California  Rail- 
road Commission  has  authorized  the  San 
Diego  Consolidated  Gas  &  Electric  Com- 
pany to  issue  $144,000  in  capital  stock,  the 
proceeds  to  be  used  for  extensions  and 
improvements  to  its  system. 

SANTA  ROSA,  CAL. — Steps  have  been 
taken  by  the  Chamber  of  Commerce  for  the 
installation  of  an  electrolier  lighting  sys- 
tem throughout  the  city. 

VISALIA,  CAL. — The  Mount  Whitney- 
Power  &  Light  Company  of  Visalia  has  ap- 
plied to  the  State  Railroad  Commission  for 
permission  to  issue  $450,000  in  bonds,  the 
proceeds  to  be  used  to  purchase  transform- 
ers now  in  possession  of  certain  of  its  cus- 
tomers and  for  additional  transformers  and 
betterments. 

HAILEY.  IDAHO. — The  Hailey  electric 
plant,  which  has  been  furnishing  electricity 
to  operate  the  lighting  system  in  both 
Hailey  and  Bellevue,  has  been  closed  down 
and  energy  for  both  towns  will  be  supplied 
by  the  Bellevue  plant.  It  is  reported  that 
repairs  will  be  made  to  the  local  plant,  so 
thai  it  may  be  used  as  an  auxiliary  or  in 
emergencies. 

PICABO,  TDAHO. — The  Public  Utility 
Commission  has  granted  James  R.  Wheeler 
permission  to  install  electric-light  plants 
at  Picabo  and  Carey.  According  to  re- 
ports Mr.  Wheeler  wiil  organize  a  company 
to  be  known  as  the  Silver  Creek  Power 
Company,   capitalized   at    JIT). 000. 

WALLACE,  TDAHO. — The  Washington 
Water  Tower  Company  of  Spokane,  it  is 
reported,  will  immediately  equip  properties 
on  Placer  Creek,  near  Wallace,  for  elec- 
trical operation.  Several  mines  are  to  be 
equipped,  and  according  to  reports  further- 
operations  are  to  be  instituted  in  the  near- 
future  by  the  power  company. 

FARMTNGTON,  UTAH  —  Negotiations 
have  been  closed  whereby  the  Utah  Power 
&  Light  Company  will  take  over  the  munici- 
pal electric  plant  in  Farmington,  at  $7,500. 
The  company  has  been  granted  a  50-ye-ar 
franchise. 

OGDEN,  UTAH. — The  City  Commission- 
ers are  considering  changing  the  gravity 
batteries  for-  maintaining  the  fire-alarm 
system   to  the   storage   battery   system. 

PARK  CITY,  UTAH. — Plans  are  nearly 
completed  for  the  construction  of  an  electro- 


lytic- zinc  smelter  for  the  Daly  Judge  Min- 
ing Company  at  I'ark  City. 

SALT  LAKE  CITY,  UTAH  The  Salt 
Lake  <\:  Los  Angeles  Railway  Company, 
which  operates  a  16-mile  steam  road  be- 
tween Salt  Lake  and  Salt  Lake  City  and 
which  is  also  purchasing  material  lor-  a 
4-mile  extension  to  Garfield,  has  engaged 
H.  A.  Strauss,  consulting  engineer,  Harris 
Trust  Building,  Chicago,  ill.,  to  design  and 
take  charge  of  equipping  the  entire  sys- 
tem for  electrical  operation 

SALT  LAKE  CITY,  I'TAH.— Work  has 
been  started  by  tin-  Utah  Power  &  Light 
Company  of  Salt  Lake  City  on  the  erection 
of  a  transmission  line  from  the  pi 
terminal  at  Springville  to  the  coal  mining 
region  of  Carbon  County.  The  new  line 
will  be  130  miles  in  length  arrd  will  supply 
energy  to  operate  the  machinery  in  the 
mines  of  the  United  States  Fuel  Company. 
The  cost  of  the  line  is  estimated  at 
$250,000. 

CASA  GRANDE,  ARIZ. — Plans  have  been 
completed  by  the  city  engineer  for  the  pro- 
posed municipal  electric-light  plant  for 
which  $30,000  in  bonds  have  been  voted. 

ROUNDUP,  MONT.— The  contract  for 
installing  the  ornamental  street-lighting 
system  in  Roundup  has  been  awarded  to 
the  Butte  (Mont, )  idectric  Supply  Com- 
pany. The  plans  provide  for  41  standards 
carrying  five-lamp  clusters,  to  cost  about 
$7,000. 

WOLF  POINT,  MONT. — The  City  Coun- 
cil has  granted  John  Listrud  a  franchise 
to  install  and  operate  an  electric-light 
plant  for  a  period  of  25  years. 

AULT,  COL. — The  installation  of  a  mu- 
nicipal electric-light  plant  in  Ault  is  under 
consideration. 

GARDNERVILLE,  NEV.  —  Preparations 
have  been  made  for  extensions  to  the  power 
plant  of  the  Douglas  Milling  &  Power  Com- 
pany on  Carson  River. 


Canada 

ARTHUR,  ONT. — A  by-law  providing  for 
an  appropriation  of  $15,000  for  the  pur- 
chase of  the  local  electric-lighting  system 
and  for  the  cost  of  a  plant  to  distribute 
energy  to  be  supplied  by  the  Ontario  Hyclro- 
Electric  Power  Commission  will  soon  be 
submitted  to  the  ratepayers. 

LONDON,  ONT. — The  Utilities  Board  is 
contemplating  an  extension  of  the  electric 
lighting  system  into  London  Township  to 
illuminate  quite  an  area  to  be  used  for 
camp  purposes. 

LONDON,  ONT— The  Public  Utilities 
Commission  has  authorized  E.  V.  Buchanan, 
general  manager,  arrd  Philip  Pocock,  chair- 
man, as  a  committee  to  engage  an  architect 
to  prepare  plans  for  a  hydroelectric  sales 
building,  with  offices  above,  to  cost  $75,000. 

TORONTO,  ONT. — The  City  Council  has 
approved  the  petition  of  the  Toronto  Hydro- 
Electric  System  for  $1,248,000,  to  be  used 
for  extensions. 

WALKERTON,  ONT. — The  Town  Council 
has  asked  the  Ontario  Hydro-Electric  Power 
Commission  to  submit  plans  and  estimates 
for  an  electric-light  and  power  distribution 
system,  energy  to  be  supplied  from  Eugenia 
Falls.  The  cost  is  estimated  at  $25,000.  A. 
Collins  is  town  clerk. 

WELLAND,  ONT. — The  Town  Council 
has  appropriated  $40,000  for  the  erection 
of  a  new  transformer  station  asked  for 
by  the  Welland  Hydro-Electric  Commission. 

MONTMAGNY,  QUE. — Plans  and  esti- 
mates are  being  prepared  by  J.  D.  La- 
chapelle  &  Company,  general  agents  and 
engineers,  Montreal,  for  purchasing  of  the 
electrical  equipment  for  the  plant-  being 
erected  at  Montmagny,  to  cost  $1,000,000, 
for  the  General  Car  &  Machinery  Company. 


Miscellaneous 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
May  26  for  furnishing  steel,  iron,  wire  cable, 
wrought  iron  and  steel  pipe,  chain,  boiler, 
tubes,  steel  wire,  car  wheels,  electric  cable. 
couplings,  boilers,  gongs,  chain  blocks,  panel 
board,  watt-hour  meters,  electrical  attach- 
ments, welding  spectacles,  steel  tapes,  insu- 
lating paper,  tracing  cloth,  etc.  Blanks  and 
general  information  relating  to  this  circular 
(No.  1039)  may  be  obtained  at  the  above 
office  or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street.  New  York,  N. 
Y.  ;  614  Whitney-Central  Building,  New  Or- 
leans, La.,  and  Fort  Mason,  San  Francisco, 
Cal. 
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i  .i  si ,236.     Slsctrical   Protect, 
p    MacQahan,  Pittsburgh,  Pa     App.  filed 
Jan.   80,    1914,      Relay   having  simple  ad- 
justments. 

1.181,887.  Circuit  Interruptbr;  J.  N.  Ma- 
honey,  Wilkinsburg,  Pa,  App.  filed  Aug:. 
ii.  1918.  Concentric  arrangement  of  cir- 
cuit breakers  of  the  reactance  type. 

1,181,847  Clrctric  Sparking  Igniter;  H. 
M  Pope,  Hartford,  Conn.  App.  filed  May 
10,  1S99.     Magneto  construction. 

L, 181, 850.  Switching  Dbvick;  C  Etenshaw, 
Bdgewood  Park.  Pa.  App  Bled  April  24, 
1918.     Flexible  shunt  construction. 

1,181,860.  Spkep  Rboulattng  and  CON- 
TROLLING Device;  T  A.  Sammons,  Day- 
i.'n.  I  ihlo.  App.  filed  June  4,  1915. 
"Safetometer"  for  publicly  accentuating 
and  controlling  speed  of  motor  vehicles 

1,181,261.  On.  Can:  C.  Schmidt,  West  Mil- 
waukee,  Wis.  App.  file.)  March  IS,  1914. 
Plash  lamp  arranged  to  illuminate  spout 
of  oil  can. 

1,181,267.  Switching  Device;  p.  S.  Tur- 
ner, Chorlton-Cum-Hardy,  England.  App. 
tiled  May  1,  1913.  For  multiple-unit  con- 
trol. 

1,181,270.  Electrical  Measuring  Instru- 
ment: T  W.  Varley,  Pittsburgh,  Pa. 
Ap  Bled  March  20.  1911.  Double  two- 
pole  armature  in  a  two-pole  field  by  spe- 
cial  windings. 

1,181,298.  Adapter  for  Cut-Out  Blocks; 
C.  B.  FIthian,  Philadelphia,  Pa.  App. 
filed  Feb.  20,  1915.  Designed  for  use 
with   cartridge  fuses. 

1.181,343.  Train  Signal  System;  L.  L. 
Parkhill,  Dawson,  Pa.  App.  filed  Jan. 
20,  1915.  Combines  signal  to  telephone 
system. 

1,181,349.  Mechanical  Plating  Appara- 
ti  s  :  P.  T.  Sealey,  Akron,  Ohio.  App. 
tiled  Feb.  20,  19ir>.  Particularly  for  plat- 
ins  tire  rims. 

1,181,362.  Support  for  Storage-Battery 
Insulators:  C.  Ambruster,  Philadel- 
phia. Pa.  App.  filed  April  5,  1913.  Hol- 
low conic  earthenware  support. 

1,181,376.  Electric  Motor;  C.  H.  J.  Dilg, 
New  York.  N.  Y.  App.  filed  April  30, 
1910.  Designed  particularly  for  drilling, 
polishing  and  like  purposes. 

1,181,399.  Lightning-Rod  Connecting 
Clamp;  AY.  H.  McCullough,  Chicago,  111. 
App.  filed  March  1,  1915.  Adapted  for 
any  of  the  well-known  forms  of  rods. 

1.181.419.  Electric  Burglar-Alarm  Sys- 
tem :  J.  P.  Williams.  New  York.  X.  Y. 
App.  filed  March  5,  1914.  Operates  with 
alternating  current. 

1.181.420.  Electric  Burglar-Alarm  Pro- 
tective System  for  Safes  :  J.  P.  Will- 
iams, New  York,  X.  Y.  App.  filed  May 
26,  1914.  Gives  alarm  when  person  enters 
protected  area. 

1,181.423.  Apparatus  for  Measuring 
Rontgen  Rays  ;  K.  Bangert,  Berlin-Char- 
lottenburg,  Germany.  App.  filed  June  9, 
1914.  For  measuring  "hardness"  and 
"dose"  of  rays. 

1,181.427.  Means  for  Signaling  Over 
Electric  Light  Circuits  or  Power 
Mains  :    A.    C.    Brown,    Blackheath,    Lon- 
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I  181.440         INSUI   \ni-     Tl  BMIN  U       Ml 

ii      i;      Edgecomb,    Bdgewood     Pari 

\,,P    filed    March    8,    1912.      Permanentlj 

oil   and    water   proof   and    va.  mini    type. 

i  isi  ii.       wxi  itciator  or  Signal;  C.  TJ. 
melspacher,    JaBper,    Ind.      App.    Bled 
17,     i9ig        Particular^     tor    mall 
boxes. 
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-  ubman,   New   York.   N.    V.      App.   Hied 

Mar,  h     16      L91  I,       Electromagnet    serves 

as  a    base   upon    which   all   other   parts   are 

supported 

1  i  si  461  Swivel  CORD  Grip  for  Electric 
'Fixtures;  11  Hubbell,  Hridueport.  Conn. 
App  Bled  s.-pt.  20,  1915.  For  clamping 
cord  end  to  tin   cap  <>f  a  separable  plug. 

1,181,461.  Taxicab  Call  System  and  ap- 
parati  b;  E  m  Kelley.  New  Sork,  N  \. 
Ap  filed  June  27,  1910.  Coin-controlled 
apparatus  by  which  call  box  of  the  A. 
i).  T.  type  can  be  operated. 

1  181  477      Tiuii.i  i  TOR  :  J.  Ozanich, 

'  Sunnvside.  Utah.     App.  filed  Aug.  7,  1915. 

Swiveling    trolley    engages    a    conductor 

which    Is  covered  by  a  protective  sheath. 

1  isi  4 S3  Meter  Testing  Appliance;  J. 
'  Sachs,  Hartford,  Conn.  App.  filed  April 
I91f».  Switch  of  the  blade  and  clip 
construction. 

1  181  4S4.  Meter  Testing  Switch  ;  J. 
'  Sachs.  Hartford,  Conn.  App.  filed  May 
...  1915.  For  testing  meter  without  dis- 
turbing service  to  consumer. 

1  181, 4S6.  Art  of  Producing  Musical 
'  Tones  ;  M.  L.  Severy  and  G.  B.  Sinclair, 
Arlington  Heights  and  Medford,  Mass. 
App.  filed  Jan.  10,  1910.  Causes  piano 
strings  to  produce  sounds  of  organ,  vio- 
lin,  flute,   etc. 

1,181,488.  Combined  Audible  Annuncia- 
tor and  Visible  Indicator  ;  P.  R.  Smith, 
Connellsville,  Pa.  App.  filed  April  9, 
1915.  Bell  push  which  shows  whether 
tenant  is  out  or  in. 

1,181,505.  Magnetizing        Device        for 

Wheels  ;  S.  D.  Colvin,  Myrtistown,  La. 
App.  filed  Nov.  13,  1915.  Magnetizing 
coil  surrounds  the  wheel  axle. 

1181,509.  Pen:  J.  J.  Devine,  Middletown. 
Conn.  App.  filed  Aug.  5,  1915.  Concealed 
bulb  throws  light  around  pen  point. 

1,181,513.  Spring  Binding  Post:  L.  Eric- 
son,  Chicago,  111.  App.  filed  Aug.  4,  1913. 
Post  supports  spring  clamp  elements. 

1,181,524.  Arc  Breaking  Insulation  Block 
for  Electric  Switches  ;  H.  Hansen, 
New  York,  N.  Y.  App.  filed  April  17, 
1914.      Push-button   snap  switch. 

1.181.549.  Electrolytic  Cell  :  H.  T. 
Shriver,  West  Orange,  N.  J.  App.  filed 
April  3,  1915.  Filter-type  cell  with  non- 
leaking  diaphragm. 

1.181.550.  Electric  Lighting;  W.  C 
Starkey,  Mansfield,  Ohio.  App.  filed  May 
9,  1910.  For  maintaining  lamps  or  elec- 
tric  cars   or   the   like   at   same   brilliancy. 

1.181.551.  Electric  Lighting  Regulator: 
W.  C  Starkey,  Mansfield,  Ohio.  App. 
filed  Aug.  1,  1914.     For  car  lighting. 

1.181.555.  Process  of  Making  Tartaric 
Acids  or  Their  Compound  :  M.  Vay- 
gouny,  Berkeley,  Cal.  App.  filed  July  21, 
1910.  Reduction  of  glyoxylates  (thirty- 
eight  claims). 

1.181.556.  Means  for  Producing  High- 
Frequency  Currents  ;  G.  Von  Arco  and 
A.  Meissner,  Near  Berlin,  Germany. 
App.  filed  April  19,  1913.  Increases  fre- 
quency by  means  of  stationary  trans- 
formers. 

1,181,559.  Intercommunicating  Selective 
Lockout  Telephone  System  ;  F.  W. 
Adsit,  Minneapolis,  Minn.  App.  filed 
Dec.  8,  1914.  Automatically  controlled 
centrally  energized  talking  circuit. 

1,181,576.  Broken  Down  Insulating 
Joint  Protection  :  S.  M.  Dav,  Rochester, 
N.  Y.  App.  filed  Sept.  6,  1912.  Indicates 
break  of  any  kind  at  insulating  joint. 
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'Systems;  ED.   Barsony,  Castleton-on-Hud 

y,,n,     N.     V         App      filed     April     22,     1915 

.1  of  thermo  membei 

i  i-i  r,  in       Locking    Switch  ;    G      ' 

li.irdt,    Chicago,    111        App.    filed    Jan 

19 1 5,     For  motor  vehli  ■ 
1  isi  666.      Pole  Chancer;    C   J.   Erickson, 
LgO,    III.       A.PP.    Hied    April    22,    1907. 

For  party  telephone  lines. 
i  181,665         VEHICLE     ELECTRIC     Signaling 

DEVICE;    II     H      Hlrsch,    Philadelphia,    Pa. 

App.   filed  May   26,   1915.     For  mine  cars 

and    locomotives. 
1  181,669.     Combined  Counter  and  Circuit 

Breaker;    W.    C    Kelly,    Hastings.    Mich. 

App.    filed    Jan.     24,    1914.       Particularly 

for  electrically-driven  washing  machines. 

1  181,679.      Attachment   for   Calling   De- 

'  vices  ;  E.  A.  Mellinger,  Chicago,  111.     App. 

filed    May    9,    1913.      Prevents    subscriber 

from   hastening   the   normal   operation   of 

devices. 
1,181,686.        Electrical     Switch;     G.      P. 

Schmit,  New  York,  N.  Y.     App.  filed  Jan. 

3,   1912.     Push-button  operation. 
1,181,690.     System  op  Motor  Control;  H. 

A.    Steen,    Milwaukee,    Wis.      App.    filed 

March    1,    1911.      Automatic   gradual   and 

safe  acceleration  of  motors. 

1.181.705.  Thermic  Circuit  Closer;  R.  R. 
Weber,  Los  Angeles,  Cal.  App.  filed  June 
10,  1914.  Pivot  spring-pressed  contact 
held  by  thermo  body. 

1.181.706.  Porcelain  Key  Socket  Mech- 
anism ;  B.  C.  Webster  and  G.  P.  Knapp, 
Bridgeport,  Conn.  App.  filed  Sept.  23, 
1915.  Has  a  quick,  snappy  double  make 
and  break. 

1  181,707.  Key  Socket  Mechanism  ;  B.  C. 
'  Webster  and  G.  P.  Knapp,  Bridgeport, 
Conn.  App.  filed  Sept.  23,  1915.  Quick- 
acting  double  make  and  break. 

1,181,708.  Support  and  Guard  for  Tele- 
phone Wires  ;  G.  W.  Welch,  Decorah, 
Iowa.  App.  filed  Sept.  14,  1915.  Pro- 
tects phone  wires  from  high-voltage 
wires. 

1,181,710.  Telephone  Receiver;  B.  D. 
Willis,  Chicago,  111.  App.  filed  March  1. 
1910.  No  permanent  magnet  and  coils 
are  directly  in  series  with  transmitter. 

1.181.722.  Broiler;  H.  P.  Ball,  Pittsfield, 
Mass.  App.-  filed  July  11,  1913.  Auto- 
matic heat  control  and  food  support  ad- 
justable with  respect  to  heating  unit. 

1.181.723.  Manufacture  of  Armored  Wire  ; 
H.  P.  Ball  and  D.  Reichold,  Pittsfield, 
Mass.  App.  filed  Nov.  1,  1913.  Wire  is 
placed  in  trough ;  ribbon,  which  is  then 
folded  over. 

1,181,733.  Cam-Operated  Switch;  G.  A. 
Burnham,  Cliftondale,  Mass.  App.  filed 
June  23,  1911.  Particularly  for  motor 
starting  purposes. 

1,181,736.  Venting  Door  for  Circuit- 
Breaker  Casings  ;  F.  E.  Case,  Schenec- 
tady, N.  Y.  App.  filed  Aug.  11,  1914. 
Door  is  swung  out  by  magnet  in  series 
with  the  switch  contacts. 

1,181,742.  Electrical  Contact;  W.  D. 
Coolidge,  Schenectady,  N.  Y.  App.  filed 
Aug.  4,  1913.  Tungsten  contact  united 
to  ferrous  base  by  film  of  copper. 

1,181,803.  Attachment  Plug  ;  H.  R.  Sar- 
gent, Schenectady,  N.  Y.  App.  filed  July 
31,  1914.  Wires  are.  gripped  between 
parts  of  plug. 

1,181,811.  Cored  Arc-Lamp  Electrode; 
C.  C.  Wallace,  Schenectady,  N.  Y.  App. 
filed  June  5,  1915.  Has  a  separately 
baked  mineralized  core  cemented  in  place. 

1.181,838.  Signal;  F.  L.  Cantrall,  Ivy,  Cal. 
App.  filed  Feb.  5,  1915.  Call  system  for 
hotels,  etc. 

1,181,851.  Electrical  Indicator  for 
Street  Cars  ;  R.  M.  Craig,  San  Antonio, 
Tex.  App.  filed  Feb.  1,  1910.  Automatic 
street  indicator. 

1,181,867.  Timer  for  Ignition  Systems  ; 
W.  Gadke,  Philadelphia,  Pa.  App.  filed 
June  3,  1914.  Substantially  constant 
action  regardless  of  speed. 
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A  Constructive  Policy  in  the  N.  E.  L.  A. 


GENERATING  and  marketing  electrical  energy 
is  a  remarkable  business — unusual  because 
it  includes  problems  and  policies  of  engineering, 
operating,  sales,  administration  and  management. 
Many  enterprises  include  making  and  selling, 
but  in  no  other  are  engineering  and  commercial 
problems  so  interwoven  with  questions  of  broad 
public  policy  and  business  development.  As  a 
consequence  of  this  condition  the  work  of  the 
National  Electric  Light  Association  has  not  only 
to  cover  the  specialized  problems  in  the  fields  of 
engineering  and  selling  and  administration  but  the 
co-ordinating  principles  of  general  management 
and  public  policy.  A  review  of  the  program  of  the 
thirty-ninth  annual  convention  to  be  held  in 
Chicago  next  week  emphasizes  the  tendencies  in 
growth  and  development  and  indicates  lines  of 
future  activity  of  the  greatest  importance.  The 
specialized  features  may  be  grouped  under  four 
heads  of  almost  equal  importance — first,  the  gener- 
ation and  distribution  of  electrical  energy  to  be 
sold;  second,  the  widening  of  the  application  of 
electricity  and  the  sale  of  energy  and  appliances; 
third,  problems  of  individual  company  administra- 
tion ;  and,  fourth,  the  broader  questions  of  manage- 
ment and  public  policy.  These  closely  follow  the 
departmental  lines  in  the  average  central  station 
company  whether  large  or  small  and  they  concern 
the  work  of  each  individual. 

SPECIALIZATION  must  necessarily  character- 
ize the  first  three  of  the  problems  stated.  In 
the  technical  and  hydroelectric  sessions,  in  the 
commercial  and  electric  vehicle  meetings  and  in  the 
accounting  sessions  special  detail  reports  will  pre- 
sent the  summarized  practice  of  different  organiza- 
tions. There  is  great  strength  in  such  specialized 
treatment  of  detailed  problems,  for  by  this  means 
all  sides  of  an  issue  can  be  correctly  analyzed  and 
discussed.  But  there  is  also  a  weakness;  the 
specialist  may  be  so  immersed  in  his  particular  in- 
vestigation that  he  overlooks  the  relations  of  that 
problem  to  the  whole.  At  the  time  of  this  most 
important  convention  it  is  well  to  emphasize  the 
need  of  co-ordination  as  well  as  of  specialization. 
Some  of  the  sessions  labeled  "technical"  should  be 
attended  by  commercial  men,  and  similarly  many 
commercial  meetings  are  quite  as  suggestive  to  the 
technical  men  of  every  department. 


SPECIAL  conferences  called  by  President  Lloyd 
during  the  year  indicate  the  strength  of  the 
growing  feeling  within  the  member  companies 
that  co-ordination  of  effort  along  broader  lines  is 
demanded.  The  association  cannot  neglect  the 
specialized  activities.  It  has  grown  in  the  same 
way  that  the  individual  companies  comprising  it 
have  prospered.  It  is  comparable  with  a  commer- 
cial enterprise.  When  such  a  business  is  small,  the 
man  who  starts  it  knows  all  sides.  As  the  enter- 
prise grows  he  must  of  necessity  put  other  men  in 
charge  of  his  departments.  These  men  become 
specialists.  The  head  of  the  business  must  then 
establish  policies  and  co-ordinate  the  work  of  the 
departments.  Committees  and  sections  of  the 
association  in  a  somewhat  analogous  way  have 
specialized  and  developed.  The  past  year,  as  is 
emphasized  by  the  leading  article  by  President 
Lloyd  in  this  issue,  has  seen  a  better  co-ordination 
and  a  more  definite  sense  of  direction  in  the  work 
of  the  association  as  a  whole.  Growth,  the  dis- 
tinctive requirements  of  the  individual  member 
and  company,  varied  activities  reflected  by  the 
program,  these  considerations  make  the  work  of 
amalgamation  an  insistent  problem.  Some  lines  of 
activity  progress  more  rapidly  than  others.  Neces- 
sarily development  in  the  different  departments  of 
the  association  is  uneven.  The  very  fact  that 
there  has  been  progress  in  this  direction  is  a 
promise  for  the  future. 

THIS  outstanding  quality  in  the  year's  work  is 
highly  commendable.  Nothing  is  more  vital 
to  the  success  of  the  properties  than  a  full  under- 
standing of  the  obligations  imposed  by  the  fourth 
class  of  the  problems  stated  above,  namely, 
the  broad  questions  of  management  and  public 
policy.  Problems  of  rate-making,  of  valuation,  of 
the  questions  of  public  policy  in  general  which  face 
the  central  station  cannot  be  disregarded.  These 
problems  are  to  be  solved  with  local  conditions  in 
mind,  but  there  can  be  no  book  of  rules  to  fit  all 
cases.  At  least,  however,  there  can  be  established 
and  recognized  a  uniform  procedure  in  treating 
the  details  of  some  of  the  questions  involved.  By 
co-ordinating  and  carrying  out  the  broad  plans 
which  it  is  well-equipped  to  establish,  the  associa- 
tion will  give  constructive  guidance  to  the  advance- 
ment of  the  entire  industry. 
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THE  EVER-EXPANDING  ACTIVITIES  OF  THE 
NATIONAL  ELECTMC  LIGHT  ASSOCIATION 

Impressions  of  the  Tremendous  Extenl  of  the  Busi- 
ness and  [ntelligeuce  and  Co-operation  <>l  Employees 
of  Member  Companies  The  Need  of  Work,  Funds 
and   Willing    Members   to   Capitalize  Opportunities 

B)  E.  W.  LLCH  I).  President 


THE  impressions  received  from  holding 
the  office  of  president  of  this  association 
are  the  tremendous  extent  of  our  busi- 
ness and  the  high-class  of  the  intelligence 
of  the  employees  of  our  members  and  their  will- 
ingness to  co-operate  in 
every  way  in  making  the 
business  a  success  and  in 
giving  to  others  any  ex- 
pert knowledge  they  have 
gained. 

Every  president  must  be 
impressed  with  his  inabil- 
ity to  cope  with  all  prob- 
lems needing  attention. 
This  in  itself  seems  to  de- 
mand that  a  staff  at  head- 
quarters be  engaged  to  take 
care  of  every  possible  con- 
tingency. It  has  been 
emphasized  to  me  that  we 
should  have  much  closer  re- 
lations with  other  electrical 
associations,  also  that  more 
of  the  central  station  com- 
panies should  take  an  ac- 
tive part  in  our  affairs. 
There  is  no  question  of 
the  complete  co-operation  of 
those  men  who  have  been  accustomed  to  spend- 
ing time  for  the  good  of  the  association,  but 
we  need  more  men  representing  wider  terri- 
tory. 

One  of  the  difficulties  is  to  secure  a  succession 
of  men  willing  to  give  time  to  our  work.  The 
factor  of  distance  prohibits  frequent  attendance 
at  committee  meetings.  However,  it  is  quite 
remarkable  when  we  consider  the  large  amount 
of  traveling  done  by  the  membership  and  the 
willingness  of  the  different  companies  to  con- 
tribute time  and  money  to  the  work. 

Magnitude  and  Strength  of  Industry 

A  close  association  with  the  society  impresses 
one  with  the  magnitude  and  strength  of  the 
industry.     One  cannot  help  but  be  impressed 


President  Lloyd 


with  its  spirit  of  progressiveness.  In  other 
words,  it  is  a  live  business,  thoroughly  pre- 
pared to  handle  all  emergencies.  Necessarily 
there  are  weaknesses  in  such  a  large  associa- 
tion, largely  because  of  lack  of  funds  to  carry 
on  much  work  that  con- 
fronts us.  It  is  now  impos- 
sible to  have  a  staff  avail- 
able for  the  membership 
who  are  able  to  take  care  of 
all  contingencies,  but  there 
seems  to  be  an  awakening 
to  the  fact  that  these  activi- 
ties cost  money,  and  in  the 
future  I  am  sure  the  neces- 
sary money  will  be  pro- 
vided to  do  what  is  neces- 
sary. 

A  Momentous  Year 

The    past    year    of    the 
National  Electric  Light  As- 
sociation  has   been   a   mo- 
mentous one,  partially  for 
the  reason  that  during  this 
period  we.  have  passed  from 
uncertain    times    to    very 
good  times.    The  period  of 
doubt  in  the  early  part  of 
the  administration  year  was  succeeded  by  the 
resumption  of  business  on  a  very  prosperous 
scale  during  the  past  eight  months. 

So  far  as  conditions  would  permit  it  has  been 
the  policy  of  the  association  to  carry  out  the 
recommendations  of  previous  administrations. 
This  policy  has  not  been  deviated  from  this 
year.  An  examination  of  the  last  pages  of  the 
monthly  Bulletin  indicates  that  many  important 
committees  have  been  continued.  The  de- 
velopment of  the  art  has  increased  the  number 
of  subjects  to  be  considered  and  has  also  ex- 
panded the  activities  of  some  of  the  old  com- 
mittees. 

Probably  the  notable  thing  of  the  year  has 
been  the  determination  of  the  association  to  ex- 
pand its  activities  to  take  care  of  the  increas- 
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ing  demands  of  its  membership.  Problems  of 
the  industry  have  multiplied,  due  to  the  regu- 
lation feature  injected  into  our  affairs  by  the 
formulation  of  a  large  number  of  state  com- 
missions. The  activities  of  the  commissions 
have  brought  to  the  members  the  necessity  for 
a  closer  examination  into  the  economics  of  the 
business. 

The  public  policy  committee  has  recognized 
this  situation  by  calling  two  conferences  which 
have  been  well  attended  and  which  I  am  sure 
will    ultimately    result    in 
good      to      the      industry. 
These   conferences    were 
a     successful     innovation 
and    undoubtedly    commit- 
tees   will    be    formed   next 
year  to  carry  out  the  ideas 
there  suggested.  The  neces- 
sity  for   examination   into 
the  more  important  phases 
of  central  station  develop- 
ment has  had  the  attention 
of   this    committee,    which 
will  undoubtedly  take  steps 
to  meet  the  conditions. 

The  activities  of  the 
Bureau  of  Standards  in  the 
endeavor  to  develop  rules 
covering  construction  and 
regulation  of  our  business 
for  the  use  of  state  commis- 
sions have  resulted  in 
numerous  conferences  be- 
tween our  expert  commit- 
tees and  this  bureau,  re- 
sulting in  a  clearer  under- 
standing of  the  situation, 
and  a  reasonable  formation 
of  such  rules  will  undoubt- 
edly be  the  result. 


Work  of  the  Association 


The  N.  E.  L.  A.  in  Its 
Thirty-ninth  Con- 
vention 

The  National  Electric  Light 
Association,  which  was  founded 
in  1885  with  eighty-seven  mem- 
bers, now  has  a  total  membership 
enrolled  of  over  14,700. 


It  seems  to  be  the  con- 
sensus of  opinion  that  the 
activities  of  the  associa- 
tion should  be  expanded  in  several  directions. 
We  have  had  the  pleasure  of  affiliating  with  us 
the  Electric  Vehicle  Association  as  a  section. 
We  have  strengthened  our  organization  in  a 
similar  way  in  another  direction  by  combining 
with  our  forces  the  Industrial  Heating  Asso- 


It  represents  to-day  90  per  cent 
of  the  aggregate  capitalization 
and  earnings  of  the  electric  cen- 
tral 6tation  industry. 

The  current  earnings  of  the 
electric  central  station  industry 
are  estimated  to  be  at  the  rate  of 
$450,000,000  annually. 

The  capitalization  of  central 
station  companies  is  estimated  at 
$3,000,000,000. 

The  forthcoming  convention 
in  Chicago  is  the  eighth  one  held 
in  that  city  by  the  association. 

During  its  life  the  association 
has  had  five  presidents  from 
Chicago. 


mercial  Section.  We  have  completed  the  forma- 
tion of  the  Technical  and  Hydroelectric  Section 
and  provided  the  machinery  for  the  Manufac- 
turers' Section. 

Our  committee  on  geographic  sections  has 
been  very  busy  outlining  plans  whereby  states 
or  groups  of  states  can  get  together  as  sections 
of  the  association  for  the  handling  of  local 
affairs.  I  am  sure  that  this  will  bring  about 
great  good  to  the  association  in  the  future. 
Fortunately,  through  the  fact  that  the  presi- 
dent has  been  able  to  visit 
several  of  the  geographic 
sections,  a  better  under- 
standing has  resulted  with 
regard  to  their  relations 
to  us  and  without  ques- 
tion this  will  mean  a 
closer  co-operation  in  the 
future. 

All  of  the  activities  of 
the  year  will  culminate  at 
the  convention  in  Chicago 
in  the  form  of  reports  or 
papers,  and  if  these  reports 
or  papers  have  merit  they 
will  undoubtedly  have  the 
attention  of  the  future  ad- 
ministration, as  there  are 
many  suggestions  and  ideas 
contained  in  them. 


The  Members  Will  Give 
Support 


It  seems  to  me  that 
the  industry  should  be 
congratulated  upon  having 
such  a  society  as  a  medium 
for  the  expression  of  its  ac- 
tivities, and  that  if  all  cen- 
tral station  operators  fol- 
lowed completely  the  activi- 
ties of  the  association  they 
could  not  help  but  receive 
in  return  many  times  the 
sums  represented  by  the 
annual  dues  which  they  pay  for  its  support. 
Practically  every  phase  of  the  industry  is 
covered,  or  plans  have  been  made  to  cover  it 
in  the  near  future.  As  the  art  develops  there 
will  be  many  changes  necessary,  but  I  am  con- 
fident that  the  future  will  show  the  member- 


ciation,  which  has  become  a  part  of  the  Com-     ship  ready  and  willing  to  furnish  the  support. 

rrfHE  article  which  is  contributed  by  Mr.  Lloyd  is  a  fitting  foreioord  to  the  Chicago  con- 
/_       vention.     It  describes  the  impressions  left  by  an  active  year  as  chief  executive  offi- 
cial in  the  service  of  the  N.  E.  L.  A.    President  Lloyd  finds  a  strong  human  side  in  the  af- 
fairs of  the  association  and  a  promise  of  closer  co-operation  in  the  work  of  the  future, 
lohich  is  so  important  to  the  continuing  welfare  of  the  industry. — Editor. 
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The  Commonwealth  Edison  Company 

in  the  Industry 

Growth   of   the   Chicago    Property    From   a   Small    Organization,   Operating    Originally   in 

Competitive  Territory,   to   [ta   Present   Capitalization  of  $90,000,000  and 

Prominent  Position  as  the  Largest  Seller  of  Energy  in  the  World 


HISTORICALLY  connected  with  the  modest  birth 
of  the  electrical  industry,  the  great  Common- 
wealth Edison  Company  of  the  present  day,  as  the 
largest  electric  service  supply  organization  in  the  world, 
stands  as  the  most  characteristic  example  of  the  ac- 
cepted principles  of  central  station  management. 

When  the  Western  Edison  Light  Company  was 
formed  in  Chicago  in  1881,  it  was  not  designed  to 
furnish  service  in  that  city,  but  to  promote  the  instal- 
lation of  mainly  isolated  plants.  During  the  following 
year  it  established  in  Appleton,  Wis.,  a  small  central 
station.  This  plant,  although  projected  later  than  the 
Pearl  Street  station  in  New  York,  was  placed  in  actual 
service  at  an  earlier  date  than  that  more  ambitious 
venture,  and  thus  it  secured  a  prominent  place  in  the 
historical  records  of  the  industry.  The  operation  of 
the  Appleton  plant,  with  250  16-cp.  incandescent  lamps, 
was  started  on  Aug.  20,  1882.  It  was  not  until  Aug.  6, 
1888,  that  the  operation  of  a  central  station  was  begun 
in  the  location  in  Adams  Street,  Chicago,  which  for 
many  years  afterwards  was  the  main  office  of  the  Chi- 
cago Edison  Company.  The  original  company,  The 
Chicago  Edison  Company,  was  chartered  in  Illinois  on 
April  27,  1887,  with  $500,000  capital  stock  to  succeeed 
the  earlier  Western  Edison  Light  Company,  which  had 


THE  DOLLAR  OF 
INCOME  IN  CHI- 
CAGO AND  WHAT 
WAS  DONE  WITH 
IT    IN    1915 


received  a  twenty-five-year  franchise  from  the  city.  The 
successor  corporation  arranged  for  a  contract  with  the 
Edison  Electric  Light  Company  of  New  York  and  pro- 
ceeded to  carry  out  the  obligations  of  these  two  trans- 
actions. 

Samuel  Insull  entered  the  Chicago  situation  in  1892, 
when  he  was  elected  president  of  the  company.  The 
capital  stock  of  the  company  at  that  time  was  $750,000 
and  there  were  $133,000  bonds  outstanding.  With  the 
election  of  the  new  executive  $250,000  additional  capital 
stock  was  issued,  providing  funds  for  enlargement  of 
the  property.  Mr.  Insull's  intimate  connection  with 
Thomas  A.  Edison  during  the  eleven  years  from  1881  to 
1892  had  given  him  a  far-sighted  view  of  the  prospects 
for  the  central  station  industry.  As  personal  financial 
manager  for  Mr.  Edison  and  one  of  the  executives  of 
the  various  companies  organized  by  the  inventor  in  the 
early  days  Mr.  Insull  acquired  a  knowledge  which  he 
carried  later  into  the  daily  operations  of  the  Chicago 
property.  The  name  and  the  vision  of  Edison  have 
always  been  given  full  credit  in  Chicago. 

It  is  interesting  to  recall  that  when  Mr.  Insull  re- 
signed in  1892  as  the  second  vice-president  of  the 
General  Electric  Company,  which  had  just  been  formed 
as  a  consolidation  of  the  Edison  General  Electric  Com- 
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pany  and  the  Thomson-Houston  Electric  Company,  the 
Electrical  Engineer,  one  of  the  publications  combined 
later  to  form  the  Electrical  World,  said  (issue  of 
June  1,  1892)  : 

"The  Chicago  Edison  Company  is  an  organization  of 
wealthy  Chicago  merchants  and  bankers,  and  bids  fair 
soon  to  be  the  largest  local  lighting  company  in  the 
world.  .  .  .  It  is  about  to  build  a  huge  new  station 
whose  ultimate  capacity,  it  is  said,  is  likely  to  be  50,000 
or  60,000  hp." 

In  after  years  Mr.  Insull  referred  to  his  acceptance 
of  the  Chicago  position  as  "the  best  opportunity  that  I 
knew  of  in  the  United  States  to  develop  the  business 
of  the  production  and  distribution  of  electrical  energy." 

At  the  time  of  organization,  as  well  as  in  the  ensuing 
years,  the  company  had  leading  bankers  and  business 
men  of  the  city  among  its  directors  and  heavy  stock- 
holders. Robert  T.  Lincoln,  whose  name  is  known  inter- 
nationally, was  a  member  of  the  1887  board  of  directors, 
and  he  still  serves  in  that  capacity  in  the  present  or- 
ganization. The  increase  in  the  investment  and  the 
totals  of  securities  which  have  come  with  the  progress 
of  a  quarter  of  a  century  mean,  of  course,  a  far  wider 
distribution  of  the  securities  than  was  possible  in  the 
first  years  of  development.  At  this  date  the  ownership 
of  the  stock  is  divided  among  2972  stockholders, 
of  whom  1191  are  women.  Employees  of  a  total  of 
546  own  stock  and,  in  addition,  1640  are  in  process 
of  becoming  stockholders  through  the  operation  of  the 
savings  investment  fund  which  is  a  notable  feature  of 
the  welfare  work  inaugurated  by  the  company. 

From  the  beginning  the  development  of  the  property 
was  rapid.  Not  only  was  the  discriminating  predic- 
tion of  the  Electrical  Engineer  borne  out  as  to  the 
volume  of  lighting  business,  but  it  has  been  made  true 
in  the  upbuilding  of  the  far  greater  power  loads  which 
were  then  unforeseen.  The  growth  of  the  Chicago  sys- 
tem has  been  directed  consistently  towards  the  concen- 
tration of  production  and  distribution,  larger  and  larger 
totals  in  generation  and  output  and  complete  monopoly, 
but  not  without  public  regulation. 

Some  of  the  earlier  items  in  the  history  of  the  com- 
pany should  be  given.  In  1893  the  capital  stock  was 
increased  to  $3,000,000.  During  the  same  year  $2,250,- 
000  bonds  were  issued  and  the  Chicago  Arc  Light  & 
Power  Company  was  absorbed.  This  company,  which  in 
1892  was  larger  than  the  Chicago  Edison  Company, 
had  built  up  a  competitive  business  and  had  acquired 
various  small  independent  properties.  The  new  corpo- 
ration formed  as  a  result  of  the  consolidation  of  the 
two  large  properties  had  the  title  "Chicago  Edison 
Company." 


SOME    STATISTICS    SHOWING    THE    MAGNITUDE  OF    THE 
COMMONWEALTH    EDISON    COMPANY 

Total  number  of  employees   (April    LS,   1916) *'?*§ 

Number  of  electric  vehicles    (Maj    I,    1916) '••■• 

Total  number  of  regular  customers    (March  31,   inn;)..  2S6,r'i>L. 

Miles  of  electric  railways  supplied  with  energy '2  2 

Kilowatt-hours  sold   to  electric   railv                                       I  ;  l|.'"l-.s >  ' 

Tuns  of  coal  consumed  In   1915 '    !§5*lS„ 

Taxes  paid  in   I  9  i  •">   (including  municipal  compensation)  11,582,039 
Maximum  output  in  winter  of  1915   1916  (Dec.  24,  1915), 

kw.-hr 4,550,137 

Maximum  connected  load  for  1915  mct.i1  as  <>i  Dec.  :ii>. 

kw 834,056 

Area,  served  by  Commonwealth  Edison  Company,  square 

miles  

Miles  of  cable  system   (Jan.   l,  1916) ;.'-;! 

Miles  of  overhead  system  (Jan.   I.   1916) '.850 

Miles  of  underground  conduits  (Jan.  l,  1916) *• 'IS 

Total  rating  of  generating  plants  (Dec    31,  1915),  kw...  377,150 

Total  number  of  generating  plants 

Total  number  of  substations 4S 

Peak  load  in  1915  and  date  thereof  (  Nov.  29,  L915),  kw..  337,900 

Load  factor  (year  1915),  per  cent 12.5 

Average  income  per  kilowatt-hour,  cents 1.94 


EARNINGS'   AND    OUTPUT    OF    THE    COMMONWEALTH     EDI- 
SON   COMPANY    AND    ITS    PREDECESSORS 

The  following  table  shows  the  earnings  from  the  sale  of  elec- 
tricity and  the  kilowatt-hours  generated  and  purchased  by  the 
Commonwealth  Edison  Company  and  by  the  combined  Chicago 
Edison  Company  and  Commonwealth  Electric  Company,  before 
those  two  companies  were  consolidated  to  form  the  Commonwealth 
Edison    Company. 

Per  Pel 

Cent  of  Cent  of 

Earnings     Increase         Kw.-hr.       Increase 
Year                                         from           Over  Generated,        <  rver 

Ending                                      Sale  of        Previous      Incl.  Pur-    Previous 
Dec  31                                 Electricity       Year     chased  Energy     Tear 
1898  $1,629,899  26,084,000 

1899:;; 1.954.171'      19.9      32,755,000      25.6 

1900                   2,260,812  15.7  39,084,000  19.3 

190l''  2,608,244  15.4  46,726,000  19.6 

1902 .'.' 3,245,869  24.4  65,656,000  40.:, 

1903          3,941,435  21.4  84,928,000  29.4 

1904 4,443,917  12.7  100,914,000  18.8 

1905"'      5,364.159  20.7  131,198,000  30 

1906 6,587,243  22.8  206,250,000  57  2 

1907'  S. 142, 646  23.6  313,231,000  51.9 

1908 S, 748, 566  7.4  373,980,000  19.4 

1909        10,143,361  15.9  491,487,000  31.4 

1910         12,157,646  19.9  626,466,000  27.5 

1911 13,902,266  14.3  719,391,000  14.8 

1919 ..  .  15  361,650  10.5  798,677,000  11 

1913 16,838,744  9.6  929,247,000  16.3 

1914 19,060,197  13.2  1,114,130,000  19.9 

1915 . 20,882,327  9.6  1,198,637,000  T.<- 

Total  gain  1898-1915 ..  $19,252,428   1,181.2  1,172,553,000   4,495.3 

A^9a8g-ei9!5inP.er.yea:r.   1,132,496     16.3     68.973,000     25  9 


In  1893  Chicago  had  its  famous  World's  Fair,  and 
this  included  by  far  the  finest  electrical  display  that 
had  been  seen  up  to  that  time.  The  year  following  that 
one  witnessed  the  commencement  of  construction  of  the 
Harrison  Street  plant,  which  represented  a  substantial 
advance  in  engineering  practice.  Compared  with 
previous  practice,  this  station  meant  something  like  a 
moderate  cost  of  production,  and  high  expectations  were 
centered  upon  it.  But  within  eight  years  the  cost  then 
attained  was  nearly  approached  by  the  selling  price 
which    subsequent    economies    and    greater   volume    of 
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REDUCTION     IN     LIGHTING     RATES,     AVERAGE     LAMPS 
PER    CUSTOMER,    AND    NUMBER   OF    CUSTOMERS 


EARNINGS  FROM    SALE  OF  ELECTRICITY  AND  AVERAGE 
RETAIL   LIGHTING   RATES,    1895-1915 


Statistical  Curves  of  Production  and  Sales  of  Energy  by  the  Commonwealth 

Edison  Company,  Chicago 
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business  made  possible.  Now  the  station  is  being 
abandoned  as  no  longer  economical  to  operate.  The 
total  output  of  the  Harrison  Street  plant  during  its  life 
was  534,783,000  kw.-hr.,  which  is  less  than  one-half  of 
the  total  output  of  the  Commonwealth  Edison  Company 
for  the  year  1915. 

Early  Statistics 

When  contrasted  with  the  tremendous  totals  of  the 
present  day  the  statistics  relating  to  the  early  opera- 
tions of  the  Chicago  company  become  insignificant.  In 
1892  the  average  size  of  the  units  was  about  200  hp.; 
the  output  was  about  4000  hp.  and  the  gross  revenue 
from  sales  of  electrical  energy  was  $375,000.  At  that 
time  the  company  still  retained  a  large  merchandising 
business,  but  this  was  dropped  as  the  general  operations 
became  of  more  and  more  pronounced  central  station 
character. 

The  upbuilding  of  the  Chicago  property  is  interwoven 
so  closely  with  that  of  the  industry  at  large  and  the 
economic  policies  of  that  company  are  recognized  so 
frequently  as  those  for  which  the  greater  aggregations 
of  companies  stand  that  it  is  not  necessary  to  separate 
them.  Speaking  before  the  Association  of  Edison  Elec- 
tric Illuminating  Companies  in  1897  as  the  president 
of  that  organization,  Mr.  Insull,  with  the  practice  of 
the  Chicago  company  evidently  in  mind,  said:  "The  use 
of  large  generating  units  in  the  larger  stations  for  the 
production  of  electrical  energy,  begun  but  a  few  years 
ago,  and  the  necessity  of  extending  the  fields  of  our 
operations  into  distant  portions  of  our  territory,  have 
forced  upon  many  of  us  the  desirability  of  employing 
more  economical  methods  of  transmission,  with  a  view 
to  the  abandonment  of  small  and  expensive  stations  and 
the  concentration  of  our  production  of  electricity  at  the 
point  of  greatest  ecenomy."  These  ideas  are  still  funda- 
mental. 

The  foregoing  outline  of  policies  was  made  in  the 
year  when  one  of  the  most  far-reaching  changes,  look- 
ing to  further  concentration,  was  begun  in  Chicago. 
The  Commonwealth  Electric  Company,  incorporated  in 
1897,  was  given  a  fifty-year  franchise  in  the  city  of 
Chicago,  and  in  the  following  year,  when  the  capital 
stock  was  increased  from  the  small  amount  of  the  date 
of  formation  to  $5,000,000,  Mr.  Insull  became  the  pres- 
ident. The  immediate  purpose  of  this  step  was  the 
acquisition  of  various  properties  operating  in  the  out- 
lying sections  of  the  city ;  but  the  long  term  of  franchise 
made  the  new  company  the  natural  medium  for  placing 
all  of  the  business  under  one  corporate  roof  and  un- 
doubtedly this  general  plan  for  the  future  was  in  con- 
templation. Having  practically  common  officers,  direc- 
tors and  management,  the  parallel  development  of  the 
two  separate  corporations  with  a  view  to  their  co-ordi- 
nation and  ultimate  combination  was  assured. 

The  closeness  of  the  inter-connection  between  the 
Chicago  Edison  Company  and  the  Commonwealth  Elec- 
tric Company  was  increased  as  the  years  passed.  The 
construction  of  the  Fisk  Street  generating  station  in 
1902  was  directed  by  the  Commonwealth  Electric  Com- 
pany. In  that  year  the  North  Shore  Electric  Company 
was  organized  by  the  same  interests  to  consolidate  a 
number  of  companies  in  one  of  the  outlying  suburban 
districts.  The  North  Shore  company,  however,  was 
never  a  constituent  part  of  the  Chicago  properties.  It 
is  now  controlled  by  the  Public  Service  Company  of 
Northern  Illinois,  one  of  the  combinations  which  is 
directed  by  Mr.  Insull  and  his  associates. 

With  the  actual  merger  of  the  Chicago  Edison  Com- 
pany and  the  Commonwealth  Electric  Company  to  form 
the  Commonwealth  Edison  Company  in  1907,  the  broad 
principles  controlling  the  business  in  Chicago  were  made 
still  more  definite.     Negotiations  for  the  sale  of  power 


to  electric  railways  had  been  begun  on  a  small  scale 
about  the  year  1902.  The  result  of  this  step  became 
revolutionary  in  the  operations,  and  the  necessity  for 
greater  generating  capacity  expanded  at  a  rate  beyond 
experience.  The  sales  of  energy  to  electric  railways 
and  the  results  of  greater  output  on  the  average  cost 
gave  more  courage  to  experiment  with  lower  rates  for 
industrial  power  contracts,  and  this  had  a  powerful 
effect  in  enlarging  the  demand  for  service.  The  changes 
during  the  most  important  period  of  years,  with  the 
exceedingly  rapid  increase  in  the  scope  of  operations, 
are  best  shown  by  the  table  published  on  page  1141, 
showing  the  gross  revenues  from  the  sales  of  energy 
and  the  kilowatt-hour  output  from  1898  to  date. 

Now  and  for  several  years  past  the  Commonwealth 
Edison  Company  has  been  the  one  accepted  source  of 
generation  and  distribution  in  Chicago  for  energy  for 
light  and  power  for  general  purposes  as  well  as  for  the 
operation  of  the  extensive  surface  and  elevated  electric 
railway  systems.  It  has  frankly  built  up  its  business 
as  a  monopoly  on  economic  grounds,  seeking  and  accept- 
ing regulation  as  a  public  utility.  Among  engineers 
on  both  sides  of  the  Atlantic  Ocean  its  well-known  prin- 
ciples of  management  have  long  been  regarded  as  of 
primary  importance.  Its  readiness  to  experiment,  its 
willingness  to  "scrap"  uneconomical  machinery  for  that 
which  would  be  economical  to  operate  and  its  constant 
striving  for  large  output  are  world-known  policies. 

Combined  with  these  more  spectacular  characteristics 
are  the  insistence  within  the  management  of  the  serious 
burden  imposed  by  the  interest  charges  which  are  the 
heaviest  items  on  the  cost  sheets,  the  immeasurable 
importance  of  the  "engineering  of  selling"  as  a  factor 
absolutely  indispensable  to  successful  results  and  the 
need  of  maintaining  service  at  all  hazards  and  of  get- 
ting costs  so  low  that  power  users  cannot  afford  not  to 
be  customers.  With  these  policies  are  woven  strength 
of  organization. 

"Massing"  and  "Wholesaling" 

The  "massing  of  production"  and  the  "wholesaling 
of  energy"  are  phrases  which  are  very  familiar  to  stu- 
dents of  Chicago  conditions  to-day.  Yet  the  foundation 
principles  that  have  guided  the  management  were  much 
the  same  when  it  contracted  for  the  first  large  steam 
turbine  constructed  in  the  world,  which  was  installed 
in  the  Fisk  Street  station.  Then,  as  now,  the  company 
believed  in  a  "junk  pile."  It  did  not  hesitate  to  discard 
the  early  units  of  this  type  which  became  relatively 
small  when  the  progress  of  the  art  made  larger  units 
available. 

A  leading  factor  in  the  successful  management  of 
the  property  is  indicated  by  the  brief  reference  made  in 
the  foregoing  to  the  serious  burden  of  interest  charges 
which  the  heavy  costs  of  construction  inevitably  im- 
pose upon  a  public  utility.  The  responsibility  which 
the  company  assumes  in  this  respect  is  impressed  upon 
the  junior  as  well  as  the  senior  officials.  In  the  young 
years  of  the  industry,  when  capital  flowed  less  freely 
than  it  does  in  these  times  of  long  records  of  increases 
in  earnings,  the  Chicago  company  had  the  name  of  being 
a  good  borrower.  One  reason  for  this  was  its  ability 
in  selling  bonds  in  the  market  which  offered  the  best 
price.  If  a  block  of  bonds  did  not  bring  a  good  offer 
in  the  Chicago  market  the  securities  were  offered  in 
New  York,  and  if  the  price  obtainable  there  was  not 
satisfactory  the  bonds  were  offered  in  London.  The 
Chicago  company  had  a  sure  market  for  its  securities 
in  each  of  those  centers,  and  that  helps  to  explain  why 
it  has  been  so  successful  in  obtaining  capital  to  build  up 
a  property  with  an  aggregate  of  $90,000,000  capital 
stock  and  bonds  outstanding  and  correspondingly  large 
annual  revenues  and  output  of  energy. 
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I  ill    UNDERWRITERS'  LABORATORIES,  CHICAGO,  "THE  BEST  EXAMPLE    IN    AMERICA    OP    ABSOLUTELY    PIBEPROOP    CONSTRUCTION" 

The  Underwriters'  Laboratories  and  the  Industry 

W.  H.  Merrill,  President  of  the  Underwriters'  Organization,  Acknowledges  the  Support  of 
Central  Stations  and  Discusses  the  Development  of  Closer  Co-operation 


Mr.  Merrill  discusses  the  f mictions  of  the  Under- 
writers' Laboratories  in  the  electrical  industry.  The 
contact  with  the  interests  of  central  stations  is  made 
largely  through  the  manufacturing  branch  of  the 
business  but  Mr.  Merrill  believes  that  the  direct 
co-operation  am  be  strengthened  with  mutual  advan- 
tage. The  interview  has  a  special  interest  at  this 
time  because  of  the  fact  that  the  present  extensive 
establishment,  which  has  grown  from  a  very  small 
original  office,  is  located  in  the  N.  E.  L.  A.  con- 
eention    city. 


FIFTH  IN  A  SERIES  OF  "TALKS  IN  THE 

INDUSTRY" 

By  Frederic  Nicholas 

4  CC^^  ^ar  as  P°ssible  it  is  the  practice  of  the  Under- 
^\  writers'  Laboratories,"  said  Mr.  Merrill,  "to 
^^  make  its  work  constructive.  We  are  not  trying 
to  fill  the  place  of  the  engineer  who  designs  electrical 
supplies,  but  it  is  our  custom,  where  it  seems  practica- 
ble, to  advise  the  manufacturer  submitting  a  product 
how  safeguards  proved  to  be  necessary  can  be  secured 
economically. 

"The  problem  before  the  insurance  interests,  as  it 
relates  to  the  electrical  industry,  has  been  that  of  main- 
taining a  reasonable  measure  of  safety  in  a  fair  and 
economical  way.  It  has  been  fully  understood  all  the 
time  that  any  system  or  institution  that  endeavored  to 
impose  conditions  which  were  unnecessarily  burden- 
some upon  any  branch  of  the  industry  would  certainly 
fail  to  obtain  the  desired  measure  of  safety.  I  believe 
that  underwriters  appreciate  quite  as  keenly  as  does 
anybody  else  the  importance  of  protecting  from  all  un- 
necessary expense  a  service  which  is  so  essential  to  the 
public  welfare  as  electricity.  They  are  not  less  public- 
spirited  than  other  people.  Since  electricity  is  so  much 
more  likely  to  be  properly  safeguarded  than  some  other 
forms  of  energy,  they  have  tried  to  avoid  "advocating 
restrictions  that  would  unnecessarily  discourage  elec- 
trical development. 

"From  the  beginning  of  the  movement  to  secure  a 
reasonable  measure  of  safety  the  central  station  people 
have  had  every  opportunity  to  have  their  views  prevail 
in  changes  in  the  National  Electrical  Code  which  the 
growth  of  the  industry  has  appeared  to  necessitate. 

"A  compliance  with  the  rules  of  the  National  Elec- 
trical Code  in  all  electrical  work,  and  the  use  of  only 


those  materials  and  appliances  which  are  listed  as 
standard  by  the  Underwriters'  Laboratories  is  the  gen- 
eral practice  of  inspection  organizations  throughout  the 
country.  In  this  way  the  electrical  fire  hazard  has  been 
safeguarded  more  thoroughly  and  more  economically 
than  has  any  other  fire  hazard  that  I  know  about. 
There  can  be  no  question  that  this  has  been  a  very  real 
contribution  in  electrical  progress,  for  no  form  of  en- 
ergy whose  use  was  attended  with  any  considerable 
hazard  could  become  popular. 

"An  editorial  along  these  lines  that  was  published  in 
the  Electrical  World  nearly  three  years  ago  impressed 
me  as  stating  the  case  unusually  well.  The  bad  effect 
of  defective  sub-standard  electric  wiring  was  strongly 
emphasized  in  the  very  correct  assertion  that  such 
work  tended  to  destroy  the  confidence  of  the  public  in 
electric  service,  and  to  create  an  uneasiness  as  to  the 
safety  of  electricity  which  was  bound  to  hurt  the  cen- 
tral station  and  the  electrical  business  in  general." 

Mr.  Merrill  said  that  the  Underwriters'  Laboratories 
has  never  been  misled  by  the  fallacy  that  any  single 
individual  or  institution  could  be  the  one  possible  source 
of-  correct  opinions  in  a  given  field.  "Engineers  and 
manufacturers  and  central  station  men  and  inspection 
organizations  may  each  have  opinions  of  their  own," 
he  added.  "From  these  there  is  to  be  had  a  conclusion 
that  is  correct ;  this  conclusion  it  is  our  task  to  discover 
and  apply.  In  this  work  we  have  sought  to  utilize 
every  resource  within  our  reach  for  increasing  the  effi- 
ciency of  our  activities  and  helping  to  make  them 
economical.  One  of  the  first  things  we  did  was  to  set 
about  finding  means  whereby  the  industries  which  we 
serve  might  profit  directly  from  the  wise  counsel  and 
good  judgment  of  men  having  extensive  experience  in 
the  fields  where  the  devices  and  materials  that  come 
before  us  are  to  be  used.  It  was  our  belief  that  the 
men  having  this  experience  were  the  best  qualified  to 
form  correct  conclusions  from  the  data  obtained  in 
laboratory  tests.  This  thought  led  to  the  formation  of 
the  Underwriters'  Laboratories  Councils,  of  which  there 
are  now  two,  the  Fire  Council  and  the  Casualty  Council. 
These  councils  are  made  up  of  prominent  experts  in 
various  parts  of  the  country,  representing  various  in- 
terests and  including  representatives  of  the  federal 
government.  To  the  first  of  these  the  questions  of  fire 
hazard  are  referred;  the  other  is  asked  to  pass  upon 
the  recommendations  of  our  engineers  concerning  the 
casualty  features  of  products  submitted  to  us.  The 
service  which  our  council  members  are  providing  so  un- 
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selfishly  through  the  laboratories  is  unquestionably  one 
which  is  of  great  value  to  the  electrical  industry  and 
the  public;  I  doubt  if  it  could  be  provided  through  any 
other  channel. 

"Of  equal  interest  are  the  Laboratories'  Industry  Con- 
ferences and  our  close  co-operation  with  the  Associated 
Manufacturers  of  Electrical  Supplies.  The  oldest  of 
the  Industry  Conferences  is  that  on  rubber-covered 
wire,  composed  of  prominent  representatives  of  the 
wire  manufacturers  and  men  from  the  executive  and 
engineering  staffs  of  the  Underwriters'  Laboratories. 
Similarly  constituted  conferences  serve  other  branches 
of  the  electrical  supply  manufacturing  business.  The 
various  sections  of  the  Associated  Manufacturers  of 
Electrical  Supplies  have  committees  to  work  with  us. 
These  industry  conferences  and  the  committees  men- 
tioned provide  ample  and  efficient  means  for  taking  care 
of  matters  that  concern  inspection  organizations  and 
the  manufacturers.  They  act  with  promptness  and 
without  duplication  of  effort  or  lost  motion,  thus  re- 
lieving the  industry  of  the  expense  which  otherwise 
would  be  unavoidable. 

"One  of  the  ways  in  which  the  Laboratories  reaches 
the  central  stations  directly  is  through  the  fact  that  it 
is  represented  on  the  wiring  committee  of  the  National 
Electric  Light  Association.  We  are  glad  to  have  a 
member  of  our  staff  attend  the  sessions  of  this  com- 
mittee, and  help  in  any  way.  It  seems  to  me  that  this 
committee  could  profit  greatly  by  the  free  use  of  the 
Laboratories'  Industry  Conferences  and  the  manufac- 
turers' committees  which  I  have  mentioned.  It  would 
seem  that  questions  relating  to  existing  standardization 
of  electrical  supplies  could  be  handled  much  more  eco- 
nomically in  this  way  than  through  independent  effort 
on  the  part  of  the  wiring  committee." 

Mr.  Merrill  spoke  of  the  methods  followed  by  the 
Laboratories.  After  a  conclusion  has  been  reached  cer- 
tifying a  sample  article  as  standard,  the  Laboratories 
has  to  provide  means  for  keeping  supplied  with  compre- 
hensive information  concerning  the  quality  of  the 
factory  output  of  the  commodity,  and  its  behavior  under 
conditions  of  actual  use.  "The  inspection  and  rating  of 
insurance  risks  makes  it  necessary  for  underwriters  to 
maintain  offices  equipped  with  staffs  of  competent  engi- 
neers and  inspectors  throughout  the  United  States  and 
Canada,"  Mr.  Merrill  added.  "Through  agencies  and 
branch  offices  operated  in  connection  with  these,  a  large 
part  of  our  factory  inspection  and  labeling  of  standard 


MACHINE    FOR    MAKING    LIFE   TESTS    OF    PUSH-SWITCHES 

goods,  and  other  follow-up  work  is  done.  I  cannot  see 
how  work  of  this  sort  could  be  carried  on  under  any 
other  system,  except  perhaps  at  a  cost  that  would  be  a 
heavy  burden  on  the  industry  served  or  in  some  other 
way  a  severe  drain  on  funds  collected.  As  the  Labora- 
tories operates  this  service  the  cost  of  it  need  not 
usually  appear  at  all  in  the  selling  prices  of  goods." 

Mr.  Merrill  asserted  that  while  the  work  of  the  Un- 
derwriters' Laboratories  does  not  touch  the  central 
stations  so  immediately  as  it  does  some  other  branches 
of  the  electrical  industry,  the  advantages  afforded  to 
that  part  of  the  business  are  none  the  less  real.  The 
central  station  interests  are  not  separated  from  the 
interests  of  the  rest  of  the  electrical  business.  All  are 
bound  to  profit  when  one  is  benefited. 

"There  has  always  been  a  rather  gratifying  measure 
of  support  from  the  central  station  field,"  he  said. 
"This  co-operation  is  probably  of  greater  importance 
now  than  at  any  time  in  the  past,  due  to  the  fact  that 
the  use  of  electricity  is  being  extended  into  so  many 
small  towns  and  other  places  which  are  not  favored  with 
electrical  inspection.  There  is  always  the  liability  that 
these  places  will  be  victimized  by  the  incompetent  wire- 
man  and  the  dispenser  of  sub-standard,  hazardous  ap- 
pliances and  materials.  In  places  of  this  sort,  the  local 
central  station  can  do  its  customers  and  the  industry  a 
good  turn  by  undertaking  on  its  own  behalf  to  make 
suitable  inspection  of  all  installations  to  which  its 
lines  are  connected." 
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Electric   Service  to  Interconnected  Illinois  Towns 

Stages  in  the  Development  of  Illinois  Properties  of  Middle  West  Utilities  Company  Which 

Serve  204  Cities  and  Hamlets — Economies  Effected  by  Operation  of  Few 

Generating  Stations  and  by  Unit  Management 


ACCORDING   to  census  data  of   L910,  around  70 
per  cent  oi  the  one  hundred  million  people  of  the 

United  States  live  in  rural  districts  and  in  towns 

and  villages  of  less  than  12."), 000  inhabitants.  The  fur- 
nishing Of  electric  service  to  groups  Of  these  email  com- 
munities through  adequate  generation,  transmission 
and  distribution  facilities  has  been  an  important  recent 
development  of  the  central  station  industry.  As  a  con- 
spicuous example  of  extensive  work  in  this  direction 
stands  the  activity  of  the  Middle  West  Utilities  Com- 
pany, which  operates  comparatively  small  utility  prop- 
erties built  and  interconnected  where  conditions  have 
permitted  the  increased  efficiency  of  operation  and  the 
added  reliability  of  service  resulting  therefrom.  In  the 
tour  years  of  its  existence  this  company  has  purchased 
and  now  operates  355  utility  concerns  in  fourteen 
states,  and  showed  a  gross  business  for  its  last  fiscal 
year  of  $8,000,000.  Its  properties  supply  electric,  gas, 
water  and  ice  service  to  160,400  patrons  and  electric 
service  alone  to  106,930  customers.  The  keynote  of  the 
entire  movement  has  been  conservation  of  capital,  con- 


SUBSIDIARIES      OF      THE      MIDDLE      WEST      UTILITIES      COMPANY 
SERVING  ILLINOIS  TOWNS 


servation  of  the  country's  natural  resources  and  con- 
servation of  human  effort  in  the  furnishing  of  electric 
service  to  all  who  can   use  it. 

Particularly  in  the  State  of  Illinois,  where  the  results 
of  the  company's  activities  have  been  most  marked,  this 
conservation  program  has  been  carried  most  nearly  to 
its  completion.  Through  its  three  Illinois  subsidiaries, 
the  Central  Illinois  Public  Service  Company,  the  Illi- 
nois Northern  Utilities  Company  and  the  Central  Illi- 
nois Utilities  Company,  the  Middle  West  Utilities  Com- 
pany is  now  supplying  electric  service  in  204  cities, 
towns  and  hamlets.  Of  this  number  196,  or  98  per  cent, 
are  reached  by  the  company's  transmission  lines  and 
may  be  classed  as  interconnected  towns,  although  all  of 
these  are  not  connected  to  a  single  network.  From 
these  Illinois  cities  the  Middle  West  Utilities  Company 
is  receiving  40  per  cent  of  its  gross  annual  revenue. 

The  section  of  the  country  in  which  these  properties 
lie  lends  itself  admirably  to  the  successful  operation  of 
such  a  system,  since  the  variety  of  its  industries  and 
the  different  habits  of  its  people  assure  a  diversified 
demand  for  electricity.  The  industries  demanding 
power  vary  from  the  elevator  and  the  creamery  to  the 
coal  mine  and  the  silica  producer.  The  habits  of  the 
people  differ,  since  some  live  in  towns  of  eleven  inhab- 
itants and  some  in  towns  of  17,000;  some  are  coal 
miners  who  quit  work  at  4  p.  m.,  while  others  operate 
drainage  systems  twenty-four  hours  a  day.  It  is  im- 
portant that  the  peaks  of  the  great  power  users,  such 
as  the  mines,  come  off  the  lighting  peak,  and  that  con- 
tracts with  the  drainage  districts  are  written  with  off- 
peak  clauses.  Just  how  the  load  divides  itself  may  be 
judged  from  the  fact  that  for  a  typical  month  the  rev- 
enue for  one  Illinois  subsidiary  was  as  follows:  Resi- 
dential and  commercial  lighting  and  small-motor  busi- 
ness, 63  per  cent;  large  power  business,  25  per  cent, 
and  street  lighting,  12  per  cent.  In  some  subsidiaries 
the  percentage  of  revenue  from  lighting  is  even  greater 
than  that  given  here. 

The  largest  subsidiary — the  Central  Illinois  Public 
Service  Company — serves  137  towns,  varying  in  pop- 
ulation from  eleven  to  11,000.  The  plants  of  the  Illi- 
nois Northern  Utilities  Company  in  the  north  and  west 
parts  of  the  State  serve  fifty-eight  of  the  important 
population  centers,  ranging  in  size  from  fifteen  to  17,500 
inhabitants.  The  Central  Illinois  Utilities  Company 
serves  no  large  cities.  Of  its  twenty-seven  towns  the 
largest  is  Paxton  with  a  population  of  2912.  The  small- 
est is  Del  Rey  with  a  population  of  twenty-three.  All 
of  these  towns  lie  in  the  black  land  of  the  Illinois  corn 
belt.  In  all  these  wealthy  territories,  which  were  for- 
merly served  by  101  isolated  power  plants,  the  cities  are 
now  mostly  united  by  the  1388  miles  of  transmission 
line  operated  by  the  three  subsidiary  companies. 

Types  of  Plants  Purchased  in  Illinois 

Of  the  plants  purchased  by  the  company  about  17 
per  cent  formerly  had  been  giving  direct-current  serv- 
ice and  26  per  cent  had  been  giving  133-cycle  service. 
To  carry  the  program  of  conservation  to  a  point  where 
the  customers  could  share  with  the  company  the  econ- 
omies effected,  these  odd-cycle  and  direct-current  sys- 
tems along  with  many  others  which  were  odd  in  some 
respect,   were   rebuilt   and   were   standardized.     Sixty- 
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MAIN   STREETS   OF   GENOA   AND   AMBOY,   ILL.,   SHOWING   ORNAMENTAL    LIGHTING    SYSTEMS    SERVED    FROM     UNDERGROUND    CIRCUITS 


cycle  110/220-volt  alternating-current  service  has  been 
made  universal.  In  rebuilding  the  distribution  system 
much  of  the  existing  equipment,  which  at  first  sight 
appeared  useless,  was  found  of  value.  Many  of  the 
133-cycle  customers'  meters  were  of  a  type  which  had 
been  provided  with  taps,  to  which  leads  could  be  con- 
nected for  60-cycle  service.  Much  of  the  material  in 
distribution  lines  was  also  used  in  the  reconstruction. 
The  wire  in  most  cases,  especially  in  the  direct-current 
systems,  was  of  considerable  value  as  copper.  The  133- 
cycle  transformers  were  all  taken  down  and  tested. 
Those  which  showed  small  losses  were  put  up  again  and 
used  on  the  60-cycle  circuits.  Every  possible  method 
was  employed  to  put  to  some  use  the  material  con- 
tained in  the  purchased  plants.  Poles,  crossarms  and 
light  line  hardware  were  about  the  only  things  which 
had  depreciated  to  no  value  and  which,  in  progress  of 
standardization,  had  to  be  replaced. 

A  glimpse  at  the  property  of  the  Central  Illinois  Util- 
ities Company,  as  a  man  closely  associated  with  its 
growth  saw  it  at  the  close  of  1913,  is  both  interesting 
and  instructive,  for  through  his  eyes  problems  in  the 
upbuilding  of  such  a  system  may  be  seen.  In  a  com- 
munication written  at  that  time  he  said: 

"The  first  constituent  properties  of  the  Central  Illi- 
nois Utilities  Company  were  taken  over  about  Oct.  1, 
1912.  These  consisted  of  eleven  towns  operated  from 
five  power  houses  and  under  five  individual  manage- 
ments. On  the  formation  of  our  company,  headquarters 
were  established  at  Paxton,  where  the  company  had 
franchises  for  electric  service,  but  had  no  power  plant. 
Work  was  at  once  begun  to  make  such  temporary  re- 
pairs as  were  urgently  necessary  to  enable  the  company 
to  provide  even  fairly  satisfactory  service  from  the  five 
old   stations  to  carry  these  along   until  such   time  as 


interconnecting  transmission  lines  and  a  reliable  power 
house  could  be  constructed.  The  work  of  creating  these 
transmission  lines  and  rebuilding  the  local  distributing 
systems  was  immediately  started  and  energetically  pur- 
sued in  order  to  eliminate  the  old  uneconomical  power 
houses. 

"During  the  year  a  total  of  90.25  miles  of  33,000-volt 
transmission  line  were  built,  51.25  miles  of  which  con- 
sisted of  No.  2  copper  wire  on  35-ft.  poles  and  39  miles 
of  No.  4  copper  wire  on  30-ft.  poles.  All  of  this  line 
was  built  on  railroad  right  of  way  with  the  exception 
of  17  miles,  which  was  built  on  the  public  highways. 
In  addition  to  this,  we  have  13.75  miles  of  16,500-volt 
line  and  16  miles  of  6600-volt  line,  all  of  which  has  been 
overhauled  and  defective  poles,  crossarms,  insulators, 
guys,  etc.,  replaced. 

"We  have  a  total  of  approximately  100  miles  of  street 
or  pole  lines  in  our  distributing  system.  Of  this, 
already  85  miles  has  been  rebuilt.  We  still  have  the 
street-lighting  system  to  rebuild  in  six  villages,  when 
they  shall  have  entered  into  new  street-lighting  con- 
tracts as  the  old  ones  expire.  The  following  details 
indicate  the  work  done  in  two  of  the  more  interesting 
situations: 

"Fairbury. — This  was  a  single-phase,  133-cycle 
plant.  One  boiler  was  entirely  disabled.  One  boiler  did 
not  have  sufficient  draft,  and  was  inclined  to  send  the 
gases  out  through  the  fire  door  instead  of  through  the 
stack.  This  boiler  had  been  damaged  in  erection,  did 
not  have  a  straight  tube  in  it,  and  was  leaking  so  badly 
that  there  was  a  deposit  of  about  five  tons  of  solid  salt 
between  the  tubes  from  the  leaks  and  the  sulphur  water 
used.  It  had  been  fired  in  this  condition  until  it  was 
absolutely  beyond  use.  The  cheapest  and  quickest 
thing  for  us  to  do  was  to  put  in  a  new  boiler,  which 
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EXTERIOR   AND    INTKKIOH    VIEWS   OF   THE    NKW    POWEK   STATION    AT     WATSEKA 


we  did.  The  steam-piping  had  to  be  gone  over.  One 
engine  could  not  be  operated  for  lack  of  foundation. 
The  other  engine  had  to  be  overhauled.  The  building 
was  originally  an  old  barn.  The  wiring  between  gen- 
orators  and  switchboard  was  without  insulation  or  in- 
sulators, and  during  rain  or  melting  snow  the  building 
would  catch  fire.  We  rewired  the  building,  installed  a 
temporary  switchboard,  furnished  a  new  exciter,  and  in 
this  way  hoped  to  hold  together  until  the  Interstate 
Public  Service  Company  of  Indiana  could  furnish  us 
power.  Since  the  town  had  been  served  with  133-cycle 
energy  and  our  new  service  was  60  cycles,  we  met  many 
difficulties  and  much  expense  in  serving  the  public. 

"Chatsworth. — The  Chatsworth  plant  was  a  single- 
phase  plant  not  in  much  better  condition  than  the  Fair- 
bury  plant.  The  boilers  were  leaking  and  in  a  danger- 
ous condition.  The  boiler  tubes  were  in  such  bad  con- 
dition before  we  received  the  property  that  the  old 
owners,  instead  of  buying  new  tubes,  had  taken  small 
pieces  of  other  tubes  and  driven  them  in  with  a  sledge 
hammer,  and  by  so  doing  had  lengthened  the  old  tubes 
sufficiently  to  hold  them  and  had  managed  to  create 
steam  enough  to  turn  the  engines,  although  it  took  three 
100-hp.  boilers  to  operate  a  load  of  approximately 
100  hp.  We  retubed  the  boilers,  overhauled  the  piping, 
and  rebuilt  the  generator  to  make  a  60-cycle  machine  of 
it.  With  these  repairs  we  were  able  to  keep  the  plant 
in  service  the  necessary  length  of  time." 


GROWTH   OF   THE   SYSTEM   LOAD    SHOWN    BY  KILOWATT- 
HOURS   SOLD   PER  MONTH 

I.  N.  U.       C.  I.  U.  C.  I.  P.  S. 

Month  and  Tear                         Co.              Co.              Co.  Total 

June,   1913    404,869        76,405  1,257,678  1,738,952 

July,    1913    523,287        88,857  1.407,757  2,019,900 

August,    1913     629,519        92,309  1,400,066  2,121,894 

September,    1913    737,208  105,911  1,345,614  2,188,733 

October,    1913    685.682  132.697  1,412,940  2,229,319 

November,    1913    722,676  139,357  1,338,372  2,200,405 

December,    1913     818,015  158,922  1,498,957  2,475,894 

January    1914     884,460  148,663  2,399,150  3,432,273 

February,    1914     826,620  125,254  1,940,893  2,892,767 

March,    1914     748,285  109,880  2,556,661  3,414,826 

April,     1914     755,938  105,974  1.935,728  2,797,640 

May,     1914     753.392  100,750  2,015,378  2,869,520 

June    1914     724.692  103,921  1,957,096  2,785,709 

July,    1914     737,535  117,639  2,188,133  3,043,307 

August,     1914     832,715  120,646  2.234,205  3,187.566 

September.    1914    938,043  131,119  2,224,054  3,293,216 

October,    1914    845.691  143,941  2,511,177  3,500,809 

November,    1914    927,224  149.577  2.629,439  3,706,240 

December,    1914     1,059,987  168,661  3,019,320  4,247,868 

January.     1915     1,005,411  163,247  2,929,164  4,097,822 

February,    1915     843,545  155.064  2,718,779  3,717,408 

March,    1915     844,680  134,234  2,729.851  3,708,765 

April,     1915     761,042  126,152  2,375,425  3,262,619 

May,    1915     729,616  125,779  2,478,290  3,333,685 

June,    1915    678,650  119.925  2.569.483  3,368.058 

Julv,    1915     676,638  126.957  2,912,382  3,715,977 

August.     lfilR     769,941  146.660  2,889,855  3,806,456 

September    1915    781,217  166,350  2.927,882  3,875,449 

October,    1915    S90.055  176,558  2,962,010  3,028,623 

November,     1915    964,516  188,921  3,108.236  4.261,673 

December,    1915     1,036.304  198.428  3,577.764  4,812,496 

January,     1916     1,065,996  195,806  3.700.766  4,962,568 

February.     1916     1,060,887  179.627  3,519.164  4,759,678 

March,    1C16     975,963  159.926  3.313  618  4.449,507 


The  conditions  as  they  are  here  depicted  did  not  con- 
tinue long.  A  consulting  engineer  was  employed  to 
locate  an  ideal  power-house  site.  He  proposed  a  loca- 
tion at  the  junction  of  two  streams  near  Watseka  be- 
cause it  was  a  site  at  which  sufficient  water  was  avail- 
able and  which  was  near  the  geographic  center  of  the 
system.  Further  investigation  showed,  however,  that 
the  expense  of  constructing  a  railroad  siding  to  that 
point  would  prohibit  its  use,  and  a  site  about  0.25  mile 
upstream  on  Sugar  Creek  was  selected.  At  this  point 
the  company's  2000-kw.  steam  plant  stands  to-day.  This 
2000-kw.  station  now  carries  the  entire  system  load  ex- 
cept in  emergencies  or  in  the  winter  months  when  the 
steam-heating  load  at  Paxton  makes  it  economical  to 
operate  the  440-kw.  stand-by  plant  there. 

The  history  of  the  growth  of  the  Central  Illinois 
Public  Service  Company  and  the  Illinois  Northern  Util- 
ities Company  is  much  like  that  of  the  Central  Illinois 
Utilities  Company  except  that  operations  of  the  former 
have  been  vastly  more  extensive,  there  being  times 
when  the  company  acquired  options  on  as  many  as 
thirty  plants  in  one  week.  It  may,  however,  be  of  inter- 
est to  note  the  general  arrangement  of  generating  sta- 
tions on  the  lines  of  the  Central  Illinois  Public  Service 
Company,  where  the  interconnecting  system  is  most 
complete.  With  the  exception  of  those  properties  which 
the  company  has  in  the  extreme  southern  part  of  the 
State,  its  properties  are  practically  all  tied  together. 
At  almost  the  exact  center  of  that  broad  expanse  of 
lines  across  the  central  part  of  the  State  lies  the  newly 
created  model  city  of  Kincaid — the  site  of  a  thoroughly 
modern  6000-kw.  steam  plant.  Situated  at  the  very 
mouth  of  a  coal  mine  and  on  the  bank  of  a  good-sized 
stream,  this  station  takes  advantage  of  conditions  that 
make  it  possible  to  produce  energy  economically. 

The  western  portion  of  the  system  is  served  by  a 
900-kw.  plant  at  Beardstown  and  by  a  connection  at 
Hull,  111.,  with  the  lines  of  the  Mississippi  River  Power 
Company  of  Keokuk,  Iowa.  The  Beardstown  plant  is 
located  on  a  river  and  on  a  railroad  within  reach  of  a 
reasonably  cheap  fuel  supply.  The  1850-kw.  station  for 
the  eastern  portion  of  the  system  is  located  at  Mattoon, 
which  in  itself  is  a  load  center  on  account  of  its  com- 
paratively large  population  and  the  steam-heating  load 
which  exists  there  in  the  winter.  The  company's  two 
main  plants  at  Anna  and  Carbondale  in  the  southern 
part  of  the  State  have  a  rating  of  480  kw.  and  450  kw. 
respectively.  These  stations  are  located  in  one  of  the 
largest  coal  fields  in  the  United  States. 

As  a  general  rule  the  loads  of  the  properties  in  each 
of  these  groups  are  carried  by  the  central  generating 
station.  Smaller  outlying  plants  in  many  of  the  towns 
are  maintained  in  running  condition  so  that  they  may 
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be  operated  in  emergencies.     In  some  of  the  smaller  preceding  year,  and  each  month  an  increase  over  the 

towns,  where  the  company  has  acquired  steam-heating  same  month  of  the  year  before. 

franchises,  the  smaller  plants  are  operated  in  the  win-  Characteristic  load  curves  for  two  of  the  larger  sta- 
ter, carrying  as  much  of  the  system  load  as  necessary  tions  of  two  subsidiary  companies  are  shown  in  the 
to  produce  the  required  amount  of  exhaust  steam  for  following  pages.  A  typical  winter  load  curve  and  a 
heating.  typical  summer  load  curve  of  the  Kincaid  station  of  the 

Data  on  Growth  of  Illinois  Properties  Central  1]}[nois  Public  Service  Company    show  a  maxi- 
mum  peak  occurring  just  before  mid-day,   falling   off 

The  miles  of  transmission  line  erected  each  year  is  abruptly  at  4  p.  m.  when  the  miners  quit  work,  and 

tangible  proof  of  the  rapid  growth  of  all  three  sub-  rising  to  the  second  and  auxiliary  peak  at  8  p.  m.    It  is 

sidiary  Illinois  companies.    This  data  is  given  in  the  ac-  evident  that  the  characteristics  of  this  load  are  largely 

companying  table.  influenced  by  the  operation  of  the  mines.     The  winter 

. curve  shows  the  load  on  Feb.  9,  1916.     On  this  day  the 

miles  op  transmission  lines  PURCHASED,  erected  output  was  38,537  kw.-hr.,  the  peak  was  3900  kw.  and 

and  now  under  construction         ^  the  load  factor  was  41.2  per  cent.     The  summer  curve 

Central  Illinois  Public  Service  Co..  1950  ^25  ^H  "ll  "I!  shows  the  load  On  July  21,  1915.  On  this  day  the  OUt- 
Central  Illinois  utilities  Co 30      120      145      155      155  put  was  31,393  kw.-hr.,  the  peak  was  3400  kw.  and  the 

Illinois   Northern   Utilities   Co 50        260        320        334        411  ;       ,    .      .                      __  _      '             ^ 

load  factor  was  38.5  per  cent. 

Total    miles    of   line ..130       805    1,028    1,201    1,388  Typica]  curveg   for   summer  and  winter  conditionS   On 

the  Watseka  plant  of  the  Central  Illinois  Utilities  Com- 

A  small  percentage  of  these  lines  was  purchased  from  pany    (see   page    H51)    have   different  characteristics, 

other  companies.    Practically  all  of  the  lines  are  of  the  The  peak   in  both  seasons  occurs  during  the  lighting 

type  illustrated  herewith  and  described  in  detail  in  the  hours  of  the  evening.     The  summer  curve  represents 

Electrical  World  May  31,  1913.     Of  the  company's  the  conditions  on  Aug.  21,  1915,  when  the  maximum  was 

general  substation  practice  it  may  be  said  that  all  sta-  950  kw.    The  output  for  the  month  of  August,  1915,  was 

tions  of  150-kw.  size  or  smaller  are  of  the  outdoor  type  257,730  kw.-hr.     The  winter  curve  is  for  Dec.  18,  1915, 

unless  it  so  happens  that  an  existing  building  acquired  when  the  maximum  was  1150  kw.  and  the  station  out- 

by  the  company  in  the  town  to  be  served  can  be  used  put  was  357,600  kw.-hr.  for  the  month  of  December, 

as  a  substation  at  less  cost.  Records  of  daily  output  may  be  closely  approximated  in 

Further  evidence  of  the  growth  of  the  system  may  be  both  cases  by  dividing  the  monthly  output  by  31. 
seen  in  the  record  of  kilowatt-hours  sold  per  month  as 
given  in  an  accompanying  table.    While  this  total  rises 
and  falls  in  the  usual  manner  as  the  seasons  rotate,  the 
business  for  each  year  has  shown  an  increase  over  each 


Mutual  Advantages  to  Communities  and  Utility 

The  building  of  transmission  lines  as  a  step  in  the 
program  of  system  development  has  effected  advantages 


TYPICAL   POWER    STATIONS   FORMERLY   OPERATED   IN    SMALL   ILLINOIS    TOWNS    AND    PURCHASED    BY    MIDDLE    WEST    UTILITIES    CO. 

1 — Power  station  at  Fairbury.  2 — Plant  at  Kansas.  3 — Interior  of  Gibson  city  station.  4 — Power  station  at  Alexis.  5 — Power 
station  at  Mendota.  6 — Power  Station  at  Genesco.  7 — Gibson  city  station.  8 — Oregon  power  station.  9 — Typical  crowded  engine 
room.     10 — Power  station  at  Alpha. 
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thai  maj  be  classified  under  two  heads:  I  i  >  advanfc 
to  the  communities  and  then'  inhabitants,  and  <~)  ad- 
vantages to  the  utility  company.     The  advantages  to 
iIh-  communities  are,  better  Bervice,  better  rates  and 
enhanced  appearance  or  the  towns. 

The  unified  management  and  operation  has  brought 
universal  unlimited  twentj  four-hour  Bervice,  whereas 

among   towns   now    served   l>y    this  Company's   lines   three 

formerly  were  eighty-one  villages  which  were  eithertoo 

amall  or  too  poor  to  support  any  Kind  of  a  lighting  sys- 
tem. Then  there  were  Bixty-three  towns  in  which  the  iso- 


\n  additional  benefit  tuu  been  made  possible  hy  the 
tandardization  of  service.  Everyone  uses  no  or  220- 
vol1  60-cycle  alternating  current  energy,  and  in  conse- 
quence lamps,  appliances  and  motors  can  he  purchased 
at  low  prices.  The  price  charged  lor  lamps  hy  the  cen- 
tral station  in  a  small  town  before  being  taken  over  by 
the   Middle  West   Utilities  Company   in    L916  was  45 

cents.  The  inhabitants  of  this  town  now  huy  lamps 
that  give  just  as  much  light  and  better  service  for  22 
cents  each. 

Wh   n  the  l  ubjecl  of  rates  in  the  towns  served  by  the 
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lated  plant  owners  could  not  make  any  money  by  operat- 
ing in  the  daytime.  The  plants  in  these  municipalities 
were  therefore  operated  from  dusk  to  midnight  or  from 
dusk  to  dawn.  Out  of  the  total  of  204  Illinois  towns  the 
company  now  serves,  there  were  only  sixty-eight  which 
boasted  twenty-four-hour  service  and  in  some  of  these 
the  day  service  was  an  unprofitable  proposition.  With 
the  present  unified  inter-connected  service  Magnet,  111., 
a  hamlet  with  eleven  people  and  two  electric  service  cus- 
tomers, enjoys  the  same  reliable  and  continuous  twenty- 
four  hour  service  that  is  given  in  Mattoon  and  Free- 
port  with  12,000  and  18,000  inhabitants  respectively, 
the  biggest  cities  on  the  company's  lines. 

Service  was  not  available  to  everyone  even  in  the 
towns  formerly  served  by  small  plants.  The  distribu- 
tion systems  covered  only  portions  of  the  towns  and 
funds  were  not  always  available  for  extensions.  At 
the  present  time,  however,  the  distribution  systems  of 
the  inter-connected  company  have  been  extended  to 
cover  33  per  cent  more  territory  than  those  of  the  old 
companies.  This  growth  has  been  brought  about  partly 
by  the  increased  demand  for  service  and  partly  by  virtue 
of  the  fact  that  new  street  lighting  contracts  have  called 
for  lighting  entire  villages.  In  the  latter  cases  the 
pole  lines  that  carry  the  street  lighting  circuits  can, 
and  in  most  cases  do,  also  carry  circuits  to  residence 
customers. 

It  was  formerly  well  nigh  impossible  for  a  small  town 
-customer  to  secure  service  in  large  quantities  since  the 
■appearance  of  a  50-kw.  load  in  most  towns  would  have 
necessitated  rebuilding  the  central  station.  Now  the 
addition  of  a  big  customer  in  a  small  town  necessitates 
merely  the  setting  of  a  new  transformer  bank  and  per- 
haps stringing  a  little  wire.  Manufacturing  plants — 
the  industries  small  towns  most  need — can  now  be 
served  as  well  in  Alpha,  111.,  as  in  Chicago. 


company  is  considered  from  a  before-and-after  view- 
point the  finding  is  indeed  striking.  Rate  reductions  in 
some  form  have  been  made  in  practically  every  town. 
For  instance,  if  those  towns  which  never  before  had 
service  are  excepted,  it  may  be  shown  that  48  per  cent 
of  the  company's  towns  have  enjoyed  reductions  in  the 
top  step  of  the  residential  rates  ranging  in  extent  from 
4  per  cent  to  55  per  cent.  The  top  rate  for  residence 
customers  in  most  of  the  small  towns  is  now  between  15 
'  cents  and  13  cents,  whereas  30  cents  was  the  former 
price  in  at  least  one  place,  while  20-cent  rates  prevailed 
in  many  places.  Lower  power  rates  have  gone  into  effect 
everywhere.  Now  a  manufacturer  in  the  territory 
served  by  the  Illinois  companies  can  secure  not  only  un- 
limited quantities  of  good  service  in  the  small  towns, 
but  at  rates  just  as  low  as  he  would  pay  in  the  large 
adjacent  cities.  The  industries  of  the  state  need  no 
longer  group  themselves  along  the  streams  to  secure 
cheap  power.  The  fact  that  the  Central  Illinois  Public 
Service  Company  supplies  energy  for  twenty  coal  mines 
and  twelve  large  drainage  districts  is  indicative  of  the 
way  rates  have  been  taken  advantage  of  by  power  users. 

The  most  striking  example  of  what  can  be  done  in  the 
way  of  lowering  rates  on  this  sort  of  a  system  is  to  be 
found  in  the  cooking  and  heating  rate.  The  progressive 
housewife  of  the  smallest  hamlet  can  now  get  service 
for  cooking  electrically  at  a  2.5  cent  net  rate.  In  all 
towns,  many  of  which  are  so  small  that  they  could  never 
hope  for  gas  service,  the  exploitation  of  electric  cooking 
is  being  aggressively  undertaken  with  the  result  that 
400  ranges  have  already  been  sold  in  small  towns,  and 
ranges  are  continuing  to  sell  at  the  rate  of  about  five 
a  day. 

Besides  providing  better  service  at  lower  rates  the 
company  is  enhancing  the  appearance  of  the  towns  it 
serves.  It  is  making  them  more  pleasant  home  towns 
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and  more  profitable  industrial  centers.  Wherever  orna- 
mental white-way  systems  have  been  installed  the  wiring 
of  the  business  section  has  been  placed  underground. 
Further,  it  is  the  policy  of  the  company  to  place  all  of 
its  lines  in  the  alleys  when  rebuilding  distribution  cir- 
cuits. The  illustrations  shown  indicate  the  type  of  con- 
struction for  distribution  systems. 

Economies  of  Unit  Operation  and  Management 

At  the  same  time  that  all  these  advantages  have  been 
placed  within  reach  of  the  inter-connected  communities 
the  standing  of  the  company  itself  has  been  improved 
in  many  ways.  The  company  has  been  able  to  effect 
investment  economies  and  operating  economies.  It  en- 
joys that  greater  security  of  position  which  comes  from 
franchise  diversity,  and  it  finds  its  financing  difficulties 
reduced  to  a  minimum  because  of  its  ability  to  effect 
economies  through  its  unit  management. 

Investment  economies  that  have  been  made  possible 
are  of  two  sorts,  namely  plant  investment  and  stores  in- 
vestment. At  one  time  or  another  the  three  Illinois 
subsidiary  companies  have  acquired  101  generating  sta- 
tions supplying  energy  to  131  towns.  The  total  rating 
of  these  plants  was  29,518  kw.  The  arithmetical  sum 
of  the  peak  loads  of  these  original  stations  was  about 
23,600  kw.  That  is  to  say,  the  individually  operated 
generating  stations  were  operating  or  holding  ready  for 
operation  98  kw.  per  100  customers  then  on  their  lines, 


is£\ 

3200 

/'  \ 

Is    \ 

3* 

>\ 

/''  » 

C" 

2400 

\ 

v^ 

1 

i  1 

"-V 

1600 

V 

800 

1/ 

\ 
i 

1\ 

1 

»x 

XN 

/ 

\— 

J 

0 

12        2         4         fc         &         10        12        2 
A.M 

LOAD    CURVES    FOR    KINCAID     (ILL.)     STATION 


&      a      io      12 

P.  M 


and  on  the  peak  carrying  an  average  load  of  78  kw.  per 
100  customers.  At  the  present  time  the  same  companies 
are  operating  forty-three  generating  stations  with  a 
total  rating  of  40,000  kw.  and  are  supplying  energy  for 
204  cities,  towns  and  villages.  The  arithmetical  sum  of 
the  peaks  of  all  these  stations,  excepting  those  stations 
which  are  purely  standby  stations  and  are  only  operated 
occasionally,  is  22,260  kw.  This  shows  70  kw.  of  generat- 
ing equipment  per  100  customers  served  and  on  peak 
loads  only  40  kw.  per  100  customers,  counting  both 
generated  and  purchased  power,  in  spite  of  the  fact  that 
large  mining  and  drainage  loads  have  been  added  in 
locations  where  the  lines  of  individual  plants  could 
never  have  hoped  to  reach. 

It  should  be  explained  that  the  present  generating 
equipment  does  not  supply  the  entire  amount  of  energy 
sold  by  the  company.  Where  duplications  of  large 
existing  investments  can  be  obviated  by  the  purchase 
of  power  from  nearby  established  companies,  inter- 
connecting transmission  lines  instead  of  generating 
stations  are  built.  Several  such  connections  have  been 
made  to  the  lines  of  other  operating  companies.     On 
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the  west  connections  have  been  made  with  the  Missis- 
sippi River  Power  Company,  which  transmits  electri- 
cal energy  from  its  150,000-kw.  hydroelectric  plant  at 
Keokuk;  on  the  east  with  the  Terre  Haute,  Indianapolis 
&  Eastern  Traction  Company ;  on  the  south  with  the 
Southern  Illinois  Railway  &  Power  Company  whose 
modern  generating  station  is  located  at  Harrisburg,  111. 
In  fact,  the  lines  of  the  Central  Illinois  Public  Service 
Company  with  those  of  the  companies  to  which  its  lines 
are  physically  connected,  will  form  an  unbroken  net- 
work reaching  from  the  counties  west  of  St.  Louis  to 
the  eastern  central  counties  of  Ohio,  when  a  fifteen-mile 
stretch  of  line  is  completed  between  the  towns  of  Kansas 
and  Paris,  111. 

Savings  in  Stores  and  in  Operating 

The  investment  in  stocks  of  apparatus  and  merchan- 
dise which  must  be  carried  is  relatively  low.  The  com- 
pany, with  its  increased  buying  power,  can  secure  low 
prices,  and  with  general  stores  properly  located  geo- 
graphically, carrying  stocks  for  large  territories  the 
necessity  of  each  town  carrying  duplicate  stocks  is 
eliminated.  It  is  said  that  the  stores  investment  can 
be  reduced  about  50  per  cent  by  the  unit  management 
plan.  Four  general  stores  serve  the  broad  system  of 
the  Central  Illinois  Public   Service  Company. 

The  operating  economies  which  have  been  possible 
are  evident  from  the  following  conditions.  Were  the 
Central  Illinois  Public  Service  Company  to-day  gen- 
erating electricity  at  all  the  different  stations  originally 
acquired  it  would  be  operating  sixty-five  pants  instead 
of  five  central  stations  and  twenty-one  isolated  stations. 
In  this  work  191  men  would  be  employed  instead  of 
ninety-one.  To  carry  all  the  company's  business  the 
services  of  1500  employees  would  be  required.  Under 
the  present  organization  plan  the  work  requires  but 
one-third  of  this  number.  The  output  of  the  sixty-five 
stations  would  have  been  limited  to  13,000,000  kw.-hr. 
per  year  and  these  sixty-five  stations  to  produce  their 
ultimate  output  would  have  burned  134,500  tons  of  coal 
or  20.7  lb.  per  kilowatt-hour.  To  produce  the  30,562,856 
kw.-hr.,  the  present  annual  output  of  the  company's  sta- 
tions, has  called  for  only  130,980  tons  of  coal,  or  5.17  lb. 
per.  kilowatt-hour.  The  sixty-five  stations  would  have 
had  an  average  load  factor  of  20.5  per  cent,  while  the 
inter-connected  system  enjoys  a  load  factor  of  37.6  per 
cent,  an  increase  of  83  per  cent. 

By  combining  properties  for  conservation  it  has  been 
possible  for  the  company  to  secure  the  services  of  men 
with  greater  individual  initiative  and  the  best  engineer- 
ing and  operating  ability.    The  broad  scope  of  the  com- 


pany's activities  offers  these  men  opportunities  which 
seldom  exist  in  small-town  plants  operated  as  individual 
units. 

Further,  the  advantages  which  have  accrued  to  the 
company  on  account  of  the  diversification  of  its  fran- 
chises can  hardly  be  over-estimated.  The  company's 
officers  realize  that  it  is  difficult  to  conceive  of  a  catas- 
trophe which  could  materially  effect  its  operation. 
Trouble  which  might  arise  in  a  community  and  prove 
fatal  to  an  individually  operated  company  would  affect 
only  slightly  the  business  of  such  a  concern  as  the 
Middle  West  Utilities  Company. 

Unified  Plan  Produces  New  Managers'  Problem 

From  the  company's  viewpoint  the  unit  management 
plan  has  also  some  disadvantages.  Specifically  there 
seem  to  be  three  sources  from  which  trouble  creating 
these  disadvantages  arises.  (1)  The  local  city  council, 
(2)  the  small-town  newspaper  which  has  socialistic 
tendencies,  and  (3)  the  people  themselves.  These  three 
groups  might  aptly  be  labeled  "manager  problems,"  and 
like  all  other  problems,  each  permits  as  a  rule,  of  some 
solution.  The  socialistic  newspaper  is  perhaps  the  ex- 
ception, for  most  of  the  managers  concerned  are,  up  to 
the  present,  still  searching  for  an  effective  and  con- 
venient solution  of  this  problem. 

Fortunately  remedies  have  been  found  for  most  of 
the  other  troubles.  Broadly,  the  remedy  lies  in  giving 
good  service  in  every  sense;  courteous  treatment  of 
customers  and  liberal  policy  in  line  extensions  with 
service  continuity.  The  men  who  direct  the  company's 
affairs  realize  that  they  must  learn  the  psychology  of 
the  small  town.  That  they  must  see  to  it  that  the  local 
company's  representatives  take  an  active  part  in  af- 
fairs that  interest  the  local  business  men  and  their 
customers;  that  they  must  let  the  electric  light  com- 
pany become  known,  not  as  a  great  capitalistic  enter- 
prise in  a  far-off  city,  but  as  a  local  business  house 
which  always  stands  ready  to  support  any  movement 
for  local  civic  or  industrial  betterment.  In  short,  the 
solution  of  "manager  problems"  cannot  be  worked  out 
in  a  day  or  in  a  year,  but  can  only  be  successfully  solved 
by  a  continuous  educational  campaign  which  is  syste- 
matically conducted  in  a  way  to  secure  the  confidence 
of  the  public. 

As  a  side  light  on  these  problems  it  is  of  particular 
interest  to  note  the  difference  in  the  feeling  of  the 
public  toward  the  company  in  towns  which  have  had 
service  prior  to  its  organization  and  in  towns  where 
the  first  electric  lights  were  brought  to  them  by  the 
Middle  West  Utilities  Company.  This  difference  in  feel- 
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ing  has  been  sensed  throughout  the  fields  of  all  the 
properties,  but  tangible  evidence  of  its  results  is  best 
seen  in  individual  examples.  The  towns  of  Danforth 
and  Clifton  had  no  service  until  it  was  supplied  by  the 
Central  Illinois  Utilities  Company.  The  town  of  Loda 
had  service  before  the  Central  Illinois  Utilities  Com- 
pany acquired  the  property.  The  population  of  Dan- 
forth is  410,  that  of  Clifton  is  634,  while  that  of  Loda 
is  603,  and  there  are  electric  customers  in  the  three 
towns  as  follows:  Danforth,  97;  Clifton,  114,  and  Loda 
only  73.  The  towns  in  which  electric  service  is  com- 
paratively new  are  usually  considered  more  profitable 
towns  than  those  in  which  service  was  formerly  given 
by  another  company,  for  more  customers  per  unit  of 
population  can  be  secured  in  a  small  town  where  service 
is  new  than  in  a  like-sized  town  where  twenty-four- 
hour  service  or  night  service  only  has  formerly  been 
available. 


Three  years  ago  the  officers  of  the  Middle  West  Utili- 
ties Company  had  a  very  clear  idea  as  to  what  sort  of 
a  system  would  be  developed  from  the  101  odd  generat- 
ing stations  they  had  then  acquired  in  Illinois.  That 
they  had  at  that  time  visualized  the  transmission  sys- 
tem which  would  grow  to  its  present  extent,  and  that 
they  were  able  to  predict  the  economic  gains  which 
should  result,  is  proved  by  the  fact  that  these  plans  as 
now  realized  were  set  forth  in  the  convention  issue  of 
the  Electrical  World  May  31,  1913.  Looking  still 
further  forward  these  men  see  the  already  large  inter- 
connected system  continuing  to  grow;  the  present  sub- 
sidiary companies  inter-connected;  the  number  of  iso- 
lated small  plants  continuing  to  decrease,  and  the  time 
when  more  cities,  towns  and  villages  will  be  receiving 
twenty-four-hour  electric  service  from  transmission 
systems  than  are  given  service  to-day  by  the  steam 
railroads. 


Present  Status  of  the  Water-Power  Situation 


A  Review  of  Essential  Considerations  When  Comparing  Steam  and  Water -Power- 
That  Have  Hindered  the  Building  of  Water -Power  Plants — How 
Difficulties  Can  and  Should  Be  Eliminated 

By  H.  W.  Buck 

Vice-president  Vielo,  Blackwell  &  Buck,  New  York  City 


Factors 


THERE  is  probably 
no  branch  of  engi- 
neering quite  so 
confused  and  misunder- 
stood at  present  by  the 
general  public  and  even 
by  technical  men  as  that 
connected  with  the  devel- 
opment of  water-powers. 
The  mental  chaos  existing 
has  brought  this  impor- 
tant industry  to  a  stand- 
still, with  great  economic 
loss  to  this  country. 

The  advocates  of  the 
steam  turbine  plant  pro- 
claim loudly  that  the  evo- 
lution of  the  steam  tur- 
bine has  put  the  water- 
power  permanently  out  of 
business.  On  the  other 
hand,  the  ill-informed  and 
over-zealous  legislators 
and  so-called  conservation- 
ists preach  that  water- 
power  plants  hold  such  a 
monopoly  of  the  power 
supply  of  the  country  that 
this  economic  grip  must 
be  broken  by  force.  Be- 
tween these  two  adverse 
influences  the  legitimate 
development  of  water- 
power  is  being  crushed. 

As  in  most  engineering 
problems  of  a  complex 
nature,  there  are  so  many 
variables  involved  that  it 
is  not  easy  to  write  equa- 
tions to  which  any  general  solution  can  be  given.  Every 
instance  has  its  individual  points  which  must  be  care- 
fully analyzed.     It  is  true  that   steam  turbine  plants 
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In  spite  of  the  active  competition  between  steam 
and  water-power,  which  is  in  many  instances  un- 
questionably in  favor  of  the  steam  plant,  there  are 
still  a  number  of  situations  where  a  water-power 
development  can  be  legitimately  and  profitably  made. 
Furthermore,  many  new  water-power  developments 
will  be  made  if  rational  legislation  is  passed  by 
Congress  which  will  give  to  such  enterprises  the  re- 
quired security. — H.  W.  Buck. 


equipped  with  very  large 
units,  in  localities  where 
cheap  coal  is  available,  to- 
gether with  abundant  low 
temperature  condensing 
water,  are  able  to  pro- 
duce power  at  a  cost  lower 
in  some  instances  than 
water-power  can  be  gen- 
erated and  transmitted 
over  a  long  line  to  the 
same  point.  It  is  not  fair, 
however,  to  make  the 
comparison  in  this  way. 
The  question  of  load  fac- 
tor is  a  controlling  one, 
and  must  be  thoroughly 
reckoned  with  before  a 
correct  conclusion  can  be 
reached.  In  each  case  the 
cost  of  the  water-power 
should  be  figured  at  the 
power  station  busbars, 
and  the  steam  power  cost 
estimated  on  the  same 
basis.  Then  the  cost  of 
transmission  should  be 
added  to  both  steam  and 
water-power  costs  to  ob- 
tain the  final  comparison. 
The  severe  condenser 
water  requirements  for 
the  modern  steam  plant 
often  require  its  location 
to  be  at  such  a  point  that 
considerable  transmission 
expense   is  necessary   for 

it    as    well    as    for    the 

water-power. 
Another  common  error  lies  in  comparing  the  theoret- 
ical cost  of  steam-power  with  the  selling  price  of  the 
water-power,  which  includes  a  profit.    No  steam  central 


l  IL4 


E LECTRICAL     WORLD 


Vol.  67,  No.  21 


tation  is  likely  lo  st'11  power  at  coat.    Furthermore  the 
requently  quoted  for  steam  power  ere  switch 
board  costs  only,   and   do   nol    properly    Include   fixed 
charges  and  ether  general  items  of  expense. 

Sll    \\l    l'o\\  I  K     Sill  ATION     AT     Bl  FTA1  0 

There  has  been  much  discussion  of  late  regarding  the 
Btatue  of  a  large  steam  turbine  station  being  constructed 
at  present  near  Buffalo,  N.  v..  to  be  operated  m  con 
junction  with  Niagara  power.    Loose  ami  Lncorred  con 
elusions  have  been  drawn   from  this  fact  as  showing 

that  steam-power  has  now  surpassed  Niagara  power  in 
economy.  The  situation  at  Buffalo  is  a  special  case. 
In  the  first  place,  Niagara  power  is  limited  by  law  in 
extent  and  cannot  he  supplied  to  meet  further  demands 
m  the  growth  of  the  Buffalo  load.  The  matter  of  load 
factor  also  enters  as  an  essential  factor. 

Niagara  power,  like  all  water-powers  operating  on  a 
definite  constant  stream  flow  without  storage,  must  be 
sold  on  the  basis  of  maximum  demand  at  a  yearly  rate. 
Niagara  power,  as  is  well  known,  is  sold  at  a  price 
which  includes  a  profit  of  from  2'2  mills  to  3  mills  per 
kilowatt-hour  on  the  basis  of  100  per  cent  load  factor 
use.  The  Buffalo  system,  like  any  other  general  power 
system  without  an  electrochemical  load,  cannot  utilize 
power  at  100  per  cent  load  factor.  If  its  load  factor 
is,  say,  60  per  cent,  then  the  the  3-mill  rate  on  the  100 
per  cent  load  factor  basis  becomes  5  mills  at  60  per  cent 
load  factor,  and  a  cost  is  reached  where  the  large  steam 
turbine  shows  an  advantage  over  water-power.  Here 
again,  however,  the  cost  of  steam-power  is  being  com- 
pared to  the  selling  price  of  water-power,  which  latter 
figure  contains  a  profit.  No  steam-power  station  could 
afford  to  sell  power  on  a  100  per  cent  load  factor  basis 
in  competition  with  water-power  from  Niagara  Falls. 

In  spite  of  the  active  competition  between  steam  and 
water-power,  which  is  in  many  instances  unquestionably 
in  favor  of  the  steam  plant,  there  are  still  a  number  of 
situations  where  a  water-power  development  can  be 
legitimately  and  profitably  made.  Furthermore,  many 
new  water-power  developments  will  be  made  if  rational 
legislation  is  passed  by  Congress  which  will  give  to  such 
enterprises  the  required  security.  Public  opinion  is 
apparently  swinging  around  toward  a  more  sensible 
point  of  view  with  respect  to  water-powers,  and  the  re- 
cent action  by  the  Conservation  Congress  in  Washing- 
ton, in  which  extreme  hostile  views  in  the  matter  were 
repudiated,  confirms  this  belief. 

Electrochemical  Industry  as  a  Factor  in 
Water-Power  Development 

The  electrochemical  use  of  water-power  is  becoming 
the  greatest  factor  in  the  situation.  The  electrochemical 
business  has  been  brought  up  on  Niagara  power  and 
on  the  powers  connected  with  the  Great  Lakes  system, 
which  are  the  only  ones  in  this  country  that  can  de- 
liver power  at  a  constant  rate  throughout  the  year. 
There  are,  however,  many  large  rivers  in  the  country 
which  can  be  developed  at  low  cost  for  a  power  supply 
varying  with  the  seasons,  but  with  an  enormous  annual 
output  in  the  aggregate  at  a  cost  per  kilowatt-hour  at 
least  as  low  as  from  Niagara.  It  is  to  be  hoped  that 
the  electrochemical  industries  can  so  adjust  the  com- 
mercial operation  of  their  processes  for  variations  in 
production  with  the  seasons  that  such  water-powers 
will  become  available. 

Where  public  utilities  are  to  be  served  requiring  a 
constant  power  supply  throughout  the  year  the  low- 
water  season  can  be  taken  care  of  by  combinations  of 
steam  and  water-power,  which  in  almost  every  case 
figure  cheaper  than  either  steam  or  water-power  alone. 
The  low  capital  cost  of  the  modern  steam  turbine  plant 
makes  it  financially  possible  to  construct  a  steam  plant 


as   a    part    of   a    water  power   system    and    shut    it    down 

for  a  considerable  portion  of  the  year  without  an  ex- 
cessive interest  charge  againsl  the  combined  coal  per 

kilowatt  -hour. 

An    element     Inseparable    from    water  power    develop 
ineiit    is  the  high-tension  transmission  line.     During  the 

past  twenty  years  the  hunt  of  transmission  has  been 
extended  at  an   average   rate  of  about    10  miles  per 

annum,  and  might  now  be  placed  at  200  miles.  For 
the  present  the  limit  has  undoubtedly  been  reached  for 
the  art  as  it  stands  to-day.  Lines  with  respect  to  in- 
sulators, lightning  and  surge  protection,  etc.,  cannot  be 
considered  as  satisfactory.  This  situation  has  caused 
hesitation  in  the  use  of  hydroelectric  power. 

REASONS  for  Water-Power  Development  Stagnation 

In  brief,  then,  the  stagnation  existing  to-day  in  the 
development  of  water-power  is  due  to  several  definite 
causes. 

1.  Congress  refuses  to  pass  the  necessary  legislation 
for  the  use  of  water-powers  on  public  lands  or  on  navi- 
gable streams. 

2.  The  development  of  the  steam  turbine  has  under 
certain  conditions  resulted  in  power  costs  lower  than 
the  equivalent  water-power,  which  has  led  to  the  false 
doctrine  that  all  steam-power  is  now  cheaper  than 
water-power. 

3.  The  evolution  of  the  high-tension  transmission 
line  has  been  so  rapid  that  the  troubles  which  have  quite 
naturally  arisen,  some  of  a  serious  nature,  have  tended 
to  discredit  transmitted  power. 

There  is  no  proposition  so  economically  sound  and 
which  deserves  encouragement  from  all  sources  in  this 
country  as  the  development  of  water-power.  All  of  the 
above  difficulties  can  and  will  be  overcome  in  due  time. 
The  country  needs  water-power  development,  and  it  is 
going  to  have  it,  but  will  not  take  it  on  oppressive 
terms.  Engineers  can  clear  up  the  steam-hydraulic 
controversy  by  proper  analysis  of  the  facts  and  by  the 
elimination  of  boasting  as  to  economies  on  either  side. 
The  difficulties  with  the  transmission  line  will  be  met 
and  overcome,  as  other  difficulties  in  electrical  engi- 
neering have  been  eliminated  by  experience  and  in- 
genuity. 

We  need  to  preserve  all  of  the  coal  we  have  in  the 
country  for  use  in  heating  processes  where  it  can  be 
utilized  at  an  efficiency  of  85  per  cent.  The  use  of  coal 
for  the  production  of  power  at  an  efficiency  of  20  per 
cent  or  less,  which  is  now  about  the  maximum,  should 
be  discouraged,  and  this  can  only  be  done  by  the  en- 
couragement of  water-power  development. 


Preparedness  Wire  and  Radio  Test 
Successful 

The  test  made  by  the  United  States  Navy  Depart- 
ment on  May  6,  7  and  8,  to  try  out  the  preparedness  of 
the  nation  in  regard  to  telephone,  telegraph  and  radio 
communication  in  case  of  war  is  reported  as  having 
been  highly  successful.  Besides  being  in  instantane- 
ous touch  with  all  naval  stations  in  the  country  the 
department  was  in  communication  by  means  of  wireless 
telephony  with  the  battleship  New  Hampshire  which 
was  at  sea. 

On  board  the  New  Hampshire,  apparatus  installed  by 
the  American  Telephone  &  Telegraph  Company  was 
used  with  the  ship's  antennae.  To  enable  the  ship's 
antennae  to  be  used  for  both  sending  and  receiving,  the 
telephone  instrument  on  board  was  equipped  with  a 
push  button  which  so  controlled  the  radio  apparatus 
that  it  was  possible  only  to  either  send  or  receive  at  one 
time. 
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A   600-KW.   TRANSFORMER   INSTALLATION    SERVING   ICE-FACTORY 
LOAD    ON    COMMONWEALTH    EDISON    LINES 


OLD    STYLE    WOODEN    COOLING    TOWERS    HAVE    BEEN    FOUND    TO 
GIVE  THE  BEST  SERVICE  OF  ANY  COOLING  MEANS  YET  TRIED 


Statistics    of 

Some    Representa- 

tive    Chicago    Ice    Factories 

Operated 

bt   Electricity 

Plant 

Xo. 

Rating 
of  Com- 
pressor 
in  Tons 

Connected 
Motor 
Load 

in  Horse- 
power 

Load 
Factor, 
PerCent 

1 

120 

600 

72.8 

2 

180 

580 

33.3 

:! 

180 

540 

46.7 

4 

180 

520 

— 

5 

120 

475 

29.7 

6 

105 

452 

61.5 

7 

80 

435 

— 

s 

90 

410 

39.6 

9 

120 

390 

44.8 

10 

100 

351 

— 

11 

75 

330 

37.8 

12 

140 

310 

30.8 

13 

80 

285 

51.5 

14 

60 

220 

49.8 

15 

50 

200 

30.1 

TWO    70-TON    VERTICAL    COMPRESSORS    BELT -DRIVEN    BY    200-HP.     WOUND-ROTOR 
MOTORS   IN   CHICAGO   ICE   FACTORY 


THE    TANK    FLOOR    IN    ELECTRICALLY-DRIVEN    ICE    FACTORY    OF    THE   CONSUMERS   COMPANY,   AND   SAMPLE   CAKES   FROZEN    OF   RAW 
WATER.      NOTE   THE   VERY   SMALL   CORE   WHICH   RESULTS   FROM    IMPROVED    PROCESS    OF    DRAWING 

OFF   CORE   WATER   DURING   FREEZING 


The  Commonwealth  Edison  Company  now  furnishes  elec- 
trical energy  to  operate  twenty  ice  factories  in  Chicago,  as 
above  noted.  Eighteen  of  these  plants  were  operated  during 
1915,  seventeen  of  the  number  being  raw-water  plants  and 
the  eighteenth  using  the  distilled  water  process.  The  eighteen 
plants  above  referred  to  produced  300,000  tons  of  ice  dur- 
ing 1915,  representing  about  15  per  cent  of  the  total  ice  con- 


sumption of  the  city.  The  plants  totaled  6500  hp.  in  con- 
nected load  and  used  15,500,000  kw.-hr.  during  1915,  a  little 
more  than  1  per  cent  of  the  total  energy  output  of  the  Com- 
monwealth Edison  Company  for  the  year,  which  was  1,220,- 
000,000  kw.-hr.  The  load  factors  of  these  ice  plants  averaged 
from  40  per  cent  to  50  per  cent,  although  several  instal- 
lations reached  load  factors  of  60  per  cent  to  70  per  cent. 
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THE   FISK    STREET    STATION   OF   THE   COMMONWEALTH    EDISON    COMPANY,    CHICAGO.       IN    THE    BACKGROUND    ARE    THE    12,000-KW. 

VERTICAL    TURBINES    WHICH    REPLACED    THE   ORIGINAL    5000-KW.  UNITS.    IN  THE  FOREGROUND  APPEAR  THE  NEWER 

20,000-KW.   AND    25,000-KW.    HORIZONTAL   TURBINE-GENERATORS 


The  Trend  of  Central  Station  Development* 

Resume  of  Early  Conditions  in  Chicago — Centralization  of  Generating  Sources — Station 
Additions  to  Meet  Future  Requirements  and  Changing  Characteristics  of  Peak  Loads 


By  L.  A.  Ferguson 

Vice-President  Commonwealth  Edison  Company,  Chicago 


THE  trend  of  central  station  development  is  not 
changing  in  direction  although  the  development 
is  continually  broadening.  Engineering  plans 
which  have  proved  successful  in  our  great  cities  are 
now  being,  or  are  about  to  be,  applied  to  the  areas  of 
less  dense  population.  Formerly  the  problem  was  one 
of  centralizing  the  energy  supply  for  a  few  square 
miles  of  densely  populated  community,  transmitting  it 
economically  at  high  potentials  to  other  parts  of  the 
community  and  there  retransforming  it  to  usable  volt- 
ages. Now  the  problem  is  becoming  one  of  applying 
this  same  established  practice  on  a  more  extensive  scale. 
Were  it  not  for  the  fact  that  the  increasing  diversity 
of  demands  for  energy  enters  so  largely  into  the  prob- 
lem, it  would  indeed  be  one  of  exact  repetition. 

The  existence  of  this  growth  of  diversity,  however, 
gives  the  problem  a  different  angle.  The  peaks  of  the 
great  stations  in  the  cities  of  this  country  are  not  co- 
incident with  those  of  the  transmission  companies  serv- 
ing the  cities'  smaller  neighbors.  It  is  probable,  there- 
fore, that  the  immediate  future  will  see  the  Common- 
wealth Edison  Company  and  those  companies  which  are 
serving  electricity  to  the  remainder  of  the  state  of  Illi- 
nois, exchanging  power  on  a  wholesale  basis  over  high- 
grade  transmission  tie-lines  constructed  especially  for 
that  purpose.  This  will,  no  doubt,  be  especially  true  of 
the  future  development  of  the  extreme  southern  part  of 
Chicago  and  its  suburbs  where  the  Commonwealth  Edi- 
son Company  has  no  power  houses  and  where  the  Public 
Service  Company  of  Northern  Illinois  is  building  mod- 
ern plants. 

Experience  Leading  to  Centralization  of 
Generating  Sources 

A  little  engineering  history  will  tend  to  show  how 
this  same  general  plan  of  development  was  worked  out 
for  Chicago,  and  indicate  the  results  that  were  accom- 
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plished   there.     From  these  results  some  insight  into 
what  the  future  will  bring  may  be  gained. 

At  one  time  there  were  more  than  twenty-five  sep- 
arate generating  stations  in  Chicago,  operating  under 
many  different  managements.  It  required  from  10  lb. 
to  15  lb.  of  coal  to  produce  a  kilowatt-hour  in  some  of 
the  outlying  plants,  while  in  some  of  the  bigger  stations 
with  more  efficient  units,  energy  could  be  produced  at  a 
cost  of  about  6  lb.  of  coal  per  kilowatt-hour.  It  was 
observed  that  the  peaks  of  these  many  stations  were 
not  coincident.  The  desire  to  take  advantage  of  the  les- 
son's taught  by  these  conditions  brought  about  the  adop- 
tion of  the  general  plan  in  use  to-day,  namely,  employ- 
ing a  few  centralized  generating  sources  operating  in 
connection  with  many  well-distributed  substations. 

Economies  Resulting  from  Larger  Generating 
Stations 

To  illustrate  what  economies  this  trend  toward  larger 
generating  stations  permitted  the  company  to  enjoy,  we 
may  trace  the  operating  record  of  one  of  the  largest 
stations  of  the  Chicago  company  for  the  few  years  since 
1903,  when  the  Fisk  Street  Station  was  placed  in  opera- 
tion, and  the  record  of  the  company's  substation  prac- 
tice since  its  inception  in  Chicago  in  1896. 

In  the  early  days  of  the  Fisk  Street  Station  when  the 
first  three  5000-kw.  units,  which  were  more  or  less  ex- 
perimental, were  installed,  the  unit  fuel  consumption  of 
the  station  was  115  per  cent  more  than  that  of  the  new- 
est units  in  the  station  to-day.  Likewise  the  invest- 
ment per  kilowatt  in  the  early  days  of  Fisk  Street  was 
115  per  cent  greater  than  the  investment  per  kilowatt 
in  the  newest  units.  The  relative  cost  of  attendance 
per  kilowatt-hour  produced  was  170  per  cent  greater 
than  it  is  at  this  time.  Data  covering  the  entire  equip- 
ment in  1903  and  in  1916  show  that  the  space  require- 
ments in  that  period,  only  thirteen  years,  have  been  re- 
duced from  146.5  cu.  ft.  per  kilowatt  of  station  rating 
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INTERIOR    OF    THE   QUARRY    STREET    STATION    CONTAINING   84,000   KW.  IN  TURBINE  EQUIPMENT 

The  Quarry  Street  plant,  which  is  directly  across  the  river  from  the  Fisk  Street  station,  contains  four  14,000-kw.,  9000-volt,  25- 
cycle  turbo-generators  and  two  14,000-kw.,  12,000-volt,  60-cycle  turbo-generators.  The  units  are  arranged  alternately  left  and  right 
so  as  to  leave  space  between  each  pair  of  units  for  auxiliary  machinery,   thus   simplifying   the    piping   and   the   installation   of  pumps. 


THE   INITIAL   PAIR  OF   20,000-KW.   VERTICAL   UNITS   IN   THE    NORTHWEST    STATION 

The  Northwest  Station  is  the  third  great  plant  to  be  erected  by  the  Commonwealth  Edison  Company.  It  is  situated  in  the  north- 
west part  of  the  city,  and  besides  the  two  20,000-kw.  vertical  turbine  generators  shown  in  the  picture,  contains  a  new  30,000-kw.  hori- 
zontal unit      The  latter  is  the  first  of  the  three  large  30,000-kw.  horizontal   turbine  sets  which   it  is  planned  to  install   in  this  station. 
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35,000     KW. 

NORTHWEST       STATION 

1915 


Kl  I   MIVK    SIZES    OF    GENERATING    I   NITS    IN    SUCCESSIVE   PLANTS       OF    COMMONWEALTH     EDISON     COMPANY,     SHOWING    TENDENCY 

TOWARD    COMPACTNESS    AND    CONCENTRATION    OF    POWER    GENERATION 


AN    ENGINE    UNIT    OF    1902 

One  of  the  first  direct-connected  double- 
current  generators  in  the  old  Harrison  Street 
station.  This  plant  was  one  of  the  first  to 
transmit  alternating-current  to  a  substation 
for  conversion  to  direct  current. 


THE  BOILER  ROOM   FOR  THE   NEW   UNIT   AT   THE   NORTHWEST   STATION 

The  five  double  boilers,  each  with  12,200  sq.  ft.  of  heating  surface,  are  operated  at 
250  lb.  pressure.  The  output  of  each  double  boiler  is  80,000  lb.  of  steam  per  hour. 
The  economizers  raise  the  temperature  of  the  steam  from  160  deg.  to  270  deg.  Fahr. 
All  of  these  boiler  units  are  required  to  operate  at  full  rating  the  30,000-kw.  turbine 
pictured  below. 


TURBINE  GENERATOR   NO.   3  AT  THE   NORTHWEST   STATION— THE  FIRST  OF  THREE   30,000-KW.   HORIZONTAL  SETS  TO  BE  INSTALLED 
IN  THIS   PLANT.      THE   INITIAL  20,000-KW.   VERTICAL   TURBINE    SETS  IN   THIS  STATION  ARE  SHOWN  ON  THE  PRECEDING  PAGE 
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THE  FIRST   ROTARY  INSTALLATION  AT 
HARRISON    STREET 


THE    INTERIOR   OF   THE    OLD   TWENTY-SEVENTH    STREET    SUBSTATION,    SHOWING   THE 
COMPANY'S   ORIGINAL   ROTARY   CONVERTER   INSTALLATION 


TWO   SUBSTATIONS  CONTAINING   RAILWAY  EQUIPMENT  BUILT   IN   1914.    THE  STATION  AT  THE  LEFT  WAS  ERECTED  AS  AN  EXTENSION 
TO   AN   EXISTING   LIGHTING  AND   POWER   SUBSTATION    AND   UTILIZES  THE  SAME  OPERATING  FORCE 


THE  ROSELAND  SUBSTATION  BUILT  IN  1909  AND  TYPICAL  OF  THE  OLDER  TYPE  OF  COMBINATION  RAILWAY  AND  LIGHTING  INSTAL- 
LATIONS, IS  SHOWN  AT  THE  LEFT.  AT  THE  RIGHT  APPEARS  THE  SHERMAN  SUBSTATION  BUILT  IN  1912  AND  TYPICAL  OF  SEVERAL 
INSTALLATIONS   IN   LEASED   SPACE   OF   LARGE  DOWNTOWN    CHICAGO    BUILDINGS 


Rv  usine-  leased  SDace  in  down-town  bin  dings  as  in  me  case  or  me  anerrnaii  outei  suuownuu,  >.^  ^  *  ,  S  J *  tC:  '"~~" 
the  investment  & high-priced  property.  At  the  lame  time  this  practice  proves  to  building  owners  the  true  rental  value  of  the  space 
an isolated  plan "  m  Iht  occupy  In  the  basement  installations  water-cooled  transformers  and  regulators  are  considered  preferable 
because  the  S  liberated  may  be  taken  away  from  the  building  easily.  Sometimes  the  heated  water  is  sold  for  boiler  feed  water  for 
the  heating  system  of  the  building. 
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i"  81.8  in.  it.  per  kilowatt  of  station  rating,    howina 
the  original   requirement!  to  have  been    iv   tunes  as 

'    M    those  of   the    present    tune.    Kisk    Street    station 

I  was  originally  planned  was  to  have  housed  fourteen 

•000-kw.    units,    the    largest    machines    possible    at     that 

time.    To-daj   it  contains  instead  of  the  70,000  kw.  of 
machines  contemplated.  165,000  kw.  of  machines  in  ten 
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12,000-kw.  units,  one  20,000-kw.  unit  and  one  25,000-kw. 
unit. 

The  advances  in  substation  practice  show  a  similar 
and  perhaps  more  marked  upward  trend.  Comparisons 
of  the  cost  of  attendance  per  kilowatt-hour  produced,  in- 
vestment per  kilowatt  of  rating  and  space  requirements 
for  some  of  the  company's  substations  containing  a  few 
small  units  in  1897,  and  a  modern  7000-kw.  light  and 
power  substation  are  as  follows:  Attendance  cost  per 
kilowatt-hour  produced,  seven  times  as  great  then  as 
now;  relative  investment,  two  and  a  half  times  as  high 
then  as  now;  and  space  requirements,  thirteen  times  as 
great  then  as  now.  These  records  and  the  accompany- 
ing curves  illustrate,  of  course,  the  downward  trend  of 
cost  of  electricity  production,  which  is  very  similar  to 
the  trend  of  the  curve  representing  the  company's  rates, 
reproduced  on  a  preceding  page. 

Future  Plans  Contemplate  30,000  and  35,000  Units 
for  Chicago 

Though  we  may  expect  gradual  improvements  as  time 
elapses  it  would  be  difficult  to  promise  for  the  immedi- 
ate future,  at  least,  such  further  remarkable  reductions 
in  the  cost  of  generating  and  distributing  electricity. 
For,  while  higher  steam  pressures  are  being  talked  of 
and  are  being  used  experimentally  to  some  extent,  the 
immediate  extension  plans  which  the  Commonwealth 
Edison  Company  contemplates  follow  the  same  general 
practice  it  has  adopted  in  the  last  few  years.  That  is 
to  say,  for  the  present  the  company  will  not  install  high- 
pressure  steam  units  in  any  of  its  existing  stations, 
since  the  apparatus  for  this  class  of  service  does  not 
seem  to  be  developed  to  a  stage  which  would  justify  the 
very  large  investment  its  adoption  would  .entail.  The 
two  units  which  will  be  installed  at  the  Northwest  sta- 
tion in  1917  will  be  rated  at  30,000  kw.  The  plans  for 
additions  to  the  Fisk  Street  station  in  1917  and  1918 
contemplate  the  use  of  two  35,000-kw.  machines.  With 
the  company's  maximum  load  of  more  than  400,000  kw., 
as  it  will  probably  be  in  the  winter  of  1917-1918,  the 
time  of  installation  of  these  machines,  units  of  30,000 
kw.  to  35,000  kw.  are  thought  to  be  ample  in  size  in 
view  of  the  company's  watchword — Service  First.  The 
company's  25,000-kw.  storage-battery  investment,  which 


might  formerly  have  been  relied  upon  in  case  of  failure 
of  a  large  unit,  would  be  of  comparatively  small  value 
in  replacing  the  loss  of  ■  50,000  lew.  generator,  were 

such  a   machine  operating  "ii  the  company's  lines. 

Further  Economies  in  Generation  Expected 

Bui    in  spite  Of  the   Fact    that    thee  80,000  kw.  and  86,- 

000  kw.  machines  will  perhaps  he  only  slightly  more  effi- 
cient than  their  immediate  predecessors,  further  econ- 
omy  in  over-all  generating  cost  will  no  doubt  be  at 

tained.  This  will  he  brought  about  by  developing  the 
systems  of  the  Commonwealth  Kdison  Company  and  the 
surrounding  companies,  so  that  advantage  may  be  taken 
of  the  diversity  of  generation,  as  well  as  the  diversity  of 
demand.  The  ultimate  result,  of  course,  will  be  fur- 
ther conservation  of  coal,  further  reduction  in  cost  per 
kilowatt  of  investment,  further  reduction  in  operating 
costs,  and  further  reduction  in  the  cost  of  service  to 
the  consumer. 

Changing  Tendencies  in  Peak  Load  Characteristics 

While  the  trend  of  central  station  development  is 
maintaining  its  direction,  the  important  characteristics 
of  the  loads  in  some  cases  may  be  expected  to  change. 
At  Chicago,  in  fact,  the  change  has  taken  place.  Years 
ago  when  lighting  and  power  demands  were  the  pre- 
vailing load  producers,  the  percentage  of  sunshine  was 
the  determining  factor  in  the  production  of  each  year's 
maximum  load.  With  the  introduction  of  railway  busi- 
ness, however,  the  percentage  of  sunshine  is  no  longer  of 
prime  importance.  The  company's  25-cycle  peak  for 
the  coming  winter  will  be  about  295,000  kw.,  while  the 
60-cycle  peak  will  be  about  97,000  kw.  That  is  to  say, 
the  maximum  load  of  the  railways  is  a  large  per  cent 
of  the  company's  maximum  load.  Furthermore,  the 
peak  of  the  railway  load  is  very  largely  influenced  by 
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RELATIVE  GROWTH  IN  INVESTMENT  AND  IN  ELECTRICAL  ENERGY 
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energy  taken  for  car  heating.  The  temperature  of  the 
atmosphere,  therefore,  and  not  the  percentage  of  sun- 
shine is  now  the  determining  factor  in  the  company's 
peak. 

This  change  in  the  important  characteristics  of  the 
load  has  not  been  brought  about  by  an  increasing  ratio 
of  25-cycle    to    60-cycle  business,  because  the  present 
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ratio  has  been  maintained  almost  constantly  since  1896. 
But  the  absolute  growth  of  both  the  25-cycle  and  the 
60-cycle  load  has  brought  about  a  condition  wherein  the 
percentage  of  total  energy  of  either  frequency,  which 
can  be  interchanged  through  frequency  changers,  is  rel- 
atively very  small.  Hence  the  effect  of  the  car-heating 
load  on  the  total  has  increased. 

Illinois  Development  Not  Unlike  Chicago's 

To  summarize,  the  writer  believes  it  may  be  said  that 
the  trend  of  central  station  development  in  Illinois  for 


the  immediate  future  will  largely  follow  established 
practice  in  Chicago.  The  ruling  principle  which  will  con- 
trol the  trend  of  the  development  will  be  that  which 
teaches  the  necessity  of  taking  advantage  of  load  diver- 
sity to  effect  conservation  and  to  bring  about  operating 
and  investment  economies.  The  engineers  who  solve 
the  problems  will  have  to  deal  with  a  few  stations  of 
great  capacity,  with  transmission  lines  of  high  ratings 
and  still  higher  factors  of  safety,  and  with  distribution 
systems  serving  areas  much  broader  than  those  now 
embraced  by  existing  systems. 


One  Year  of  Commercial  Achievement 


A  Retrospect  of  the  Past  Twelvemonth,  with  Its  Industry-wide  Co-operative  Movements, 
Rapid  Increase  in  Industrial  Uses  of  Motor  Drive  and  Electric  Heating,  and  Suc- 
cessful Electric  Cooking,  Flood  Lighting  and  Electric  Flag  Campaigns 


FOR  the  commercial  side  of  the  electrical  industry 
the  twelve  months  since  the  last  N.  E.  L.  A.  con- 
vention have  been  rich  in  achievement.  Into  the 
home  the  story  of  electricity — and  of  electric  cooking 
in  particular — has  been  carried  with  a  practical  empha- 
sis that  promises  henceforth  the  rapid  development  of 
the  all-electric  household. 
In  shop  and  factory,  too, 
new  fields  for  motor  serv- 
ice, electric  heating,  and 
electrochemical  applica- 
tions have  been  opened  up. 
Highly  significant,  more- 
over, is  the  fact  that  with 
returning  industrial  pros- 
perity and  the  present  ur- 
gent demand  for  manufac- 
tured products,  factory  op- 
erators everywhere  have 
invariably  turned  to  elec- 
tric motor  drive  and  cen- 
tral station  service  for  the 
extension  of  their  existing 
power  facilities,  regard- 
less of  the  nature  of  the 
former  power  equipment. 

In  the  field  of  industrial 
electric  heating  many  new 
shop  uses  have  been  found, 
and   an    important   electric 

furnace  load  has  been  latterly  developed.  In  the  matter 
of  electrochemical  applications  particularly  the  upset- 
ting of  the  scale  of  values  of  commodities  by  the  war  in 
Europe  has  made  it  possible  to  conduct  certain  electro- 
chemical processes — such  as  the  electrolytic  manufac- 
ture of  bleaching  material  by  laundries — at  a  substan- 
tial saving,  although  formerly  these  same  processes 
could  be  carried  out  economically  only  on  a  compara- 
tively large  scale. 

The  "Electric  Flag"  and  Other  Campaigns 

The  awakening  of  national  spirit  in  these  stirring 
months  has  been  reflected,  too,  in  the  wildfire  spread 
of  the  electric  flag  emblem,  and  in  its  use  as  an  educa- 
tional and  decorative  element,  East  and  West,  North  and 
South.  Flood  lighting  of  public  and  business  structures, 
signs,  etc.,  taking  its  cue  from  the  departed  glories  of 
the  San  Francisco  exposition,  has  constituted  another 
distinct  movement  in  the  field  during  this  same  twelve- 
month. 

But  of  prime  importance  with  respect  to  the  whole 


In    the    Manufacture    of    Electric    Steel    the    United    States 

Now  Leads  the  World,  Having  Advanced  During  the  Year 

from  Its  Position  in  Fourth  Place  Twelve  Months  Ago 


electrical  industry  there  stand  out,  of  course,  the  two 
great  co-operative  campaigns — Electrical  Prosperity 
Week  in  November  and  December,  and  "Wire-Your- 
Home"  Month  in  March  and  April — both  of  which 
served  to  demonstrate  to  contractor  and  central  station, 
dealer  and  manufacturer,  the  practical  value  of  har- 
monizing all  interests  in 
advancing  the  common 
cause — the  broadened  use 
of  electricity. 

The  stories  of  Electrical 
Prosperity  Week,  and  of 
its  sequel  in  house-wiring 
month,  are  yet  fresh  in 
the  minds  of  every  reader, 
and  need  no  repeating 
here.  It  may  be  pointed 
out,  however,  that  Elec- 
trical Prosperity  Week 
marked  one  of  the  first  co- 
operative steps  to  enlist 
all  branches  of  the  field, 
and  so  is  bound  to  become 
a  milestone  in  the  history 
of  the  industry.  As  the 
weeks  have  rolled  by  since 
the  close  of  the  Week, 
fresh  testimony  of  its  re- 
sults presents  itself  in 
the  aftermath  of  better 
public  understanding,  in  increased  business  for  dealers, 
contractors  and  central  station,  and,  most  impor- 
tant of  all,  in  the  harmony  brought  into  any  local 
situations  where  previously  discord  had  unhappily  pre- 
vailed. And  concrete  evidence  of  the  appreciation  which 
Prosperity  Week  co-operation  earned  for  itself  among 
practical  business  executives  is  seen  in  the  action  of 
those  companies  which — slow  to  join  forces  in  last  No- 
vember's campaign — this  spring  hastened  to  co-operate 
in  the  house-wiring  movement  of  March  and  April. 

Although  the  rise  in  prices  of  materials  has  been  felt 
during  the  year  in  nearly  all  electrical  construction  and 
utilization — except  in  the  cost  of  the  all-important  kilo- 
watt-hours which  have,  on  the  whole,  actually  continued 
to  grow  cheaper — improvements  in  manufacturing,  dis- 
tributing, selling  and  construction  may  be  relied  upon 
to  offset  in  part  the  rise  in  prices  of  materials. 

Attempts  to  cheapen  the  cost  of  electrical  construc- 
tion along  the  lines  of  wiring  practice  in  Europe  have 
received  practical  tests  during  the  year  through  trial 
installations  of  concentric  wiring  in  existing  dwellings 
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The    Flood    Lighting    of    Public   and    Other    Buildings    In 
Dozens  of  Cities  During  the  fear  Has  Broughl  to  SI 
Home  Citisens  Some  Eflnl  of  the  Night-time  Beauties  of  the 
San    Francisco    Exposition    Where    the    Method    Had    its 
First    Large-Scale   Use 


— the  first  three  houses  to  be  so  wired  in  America  hav- 
ing been  connected  to  the  lines  of  the  Boston  Edison 
Company.  During  the  year  there  has  also  come  the 
announcement  by  a  leading  American  manufacturer 
that  a  line  of  fittings  and  tools  for  concentric  wiring 
under  conditions  here  is  now  on  the  market.  In  the 
illumination  of  the  home  a  better  appreciation  of  the 
artistic  and  illumination  requirements  is  gaining  in  the 
popular  mind,  and  with  the  highly  efficient  lamp  units 
now  available  better  lighting  conditions  than  have  ever 
before  been  possible  are  beginning  to  be  realized. 

Electric  Ranges  Large  and  Small 

But  it  is  probably  in  the  field  of  electric  cooking  and 
the  electric  range  that  the  most  significant  "drive"  has 
been  waged  during  these  crowded  twelve  months.  On 
the  Pacific  Coast,  in  central  Illinois,  and  in  the  con- 
servative capital  of  Massachusetts,  centers  of  electric 
cooking  activity  at  special  low  rates  have  been  estab- 
lished, and  the  contagion  has  spread  until  now  nearly 
3000  communities — a  good  30  per  cent  of  the  total 
number  of  service  stations  in  this  country — have  electric 
■cooking  rates  of  5  cents  pere  kilowatt-hour  or  less.  Al- 
ready several  thousand  ranges  are  in  service  in  apart- 
ments and  homes,  East  and  West,  and  manufacturers 


With  the  Return  of  Prosperity  During  the  Tear  and  the 
Sudden  Urgent  Demand  for  Manufactured  Products,  Fac- 
tory Owners,  Forced  to  Make  Power  Extensions,  Have 
Been  Introduced  to  the  Advantages  of  Motor  Drive  in  a 
Way  That  W7ill  Undoubtedly  Influence  Future  Motor 
Development 


have  estimated  thai  $1,000,000  worth  of  electric   range 
will  be  sold  during  the  pre  enl    ea  on. 

incidental  to  the  electric  range  movement   mention 

hould  be  made  of  the  far  reaching  con  tequences  of  the 

novel  Btep  taken  by  one  manufacturer  during  the  past 

holiday  season  of  marketing  ■  toy  electric  range  on 

which  the  junior  cook  can  prepare  small  portion!  of 

all  Kinds  as  tastily  as  on  a  lull-size  BtOVO.  TheSC  QOVel 
and  practical  plaything!  have  IouikI  their  way  into  hun- 
dreds of  homes,  and  besides  demonstrating  to  interested 
mammas  the  conveniences  of  electric  cooking,  cannot 

fail  to  instill  a  knowledge  of  and  desire  for  electric  COOll 
ing  in  the  rising  generation  of  housewives. 

The  problem  of  electric  water  heating  has  been  at 
tacked,  too,  in  many  communities,  and  it  seems  likely 
that  a  solution  will  soon  be  reached  through  some  plan 
of  off-peak  supply.  But  though  the  electric  cooking  and 
Water  heating  problems  seem  in  process  of  complete 
solution,  announcement  of  the  advent  of  a  practical  and 
economical  small  household  refrigerating  machine,  to 
take  the  place  of  the  iceman's  daily  50-lb.  burden,  must, 
regrettably,  be  reserved  for  another  year's  summary. 
Certain  it  is,  however,  that  when  this  domestic  desid- 
eratum is  finally  achieved  the  demand  for  it  will  be 
even  greater  than  that  for  the  electric  range  itself. 

In  parts  of  the  Northwest,  where  cheap  water-power 
is  available,  the  electric  heating  of  dwellings  and  of 
public  and  business  buildings  continues  to  be  carried 
out  on  an  extensive  scale.  The  cleanliness,  simplicity 
and  perfect  temperature  control  of  the  method  admit 
of  no  argument  concerning  electricity  as  the  ideal  means 
of  heating,  but  unhappily  these  elysiums  of  low-cost 
surplus  energy  are  so  restricted  that  such  electric  heat- 
ing is  of  little  general  application. 

Whatever  conclusions  the  central  station  man  in  town 
may  have  reached  concerning  the  desirability  of  the 
farmer  as  a  customer,  the  demand  of  the  rural  user 
for  modern  comforts,  including  electricity,  has  resulted 
in  the  sale  of  a  large  number  of  farm  lighting  sets  for 
isolated  service.  These  outfits,  complete  with  gasoline 
engine  and  storage  battery,  are  automatic  in  operation, 
and  by  educating  the  country  householder  to  the  advan- 
tages of  electricity,  are  preparing  him  to  be  a  good  cen- 
tral station  customer  when  the  transmission  network 
shall  have  penetrated  the  remoter  rural  regions. 

New  Applications  of  Industrial  Electric  Heating 

It  is  in  the  field  of  industrial  electric  heating,  how- 
ever, that  the  growth  in  number  and  extent  of  applica- 
tions has  been  perhaps  most  significant.  On  the  one 
hand,  electric  furnaces  have  been  developed  to  be  prac- 
tical central  station  loads,  and  on  the  other  electric 
resistor  apparatus  is  now  being  used  for  a  variety  of 
industrial  purposes.  Among  these  are  the  baking  of 
varnish,  enamel  and  insulation,  baking  of  cores  in 
foundries,  sherardizing,  colorizing,  heating  of  rims  of 
automobiles,  operating  annealing  ovens  for  annealing 
copper,  aluminum  and  glass;  melting  tin,  lead  and  bab- 
bitt metal,  etc.  In  all  these  fields  the  simplicity,  safety 
and  convenience  of  electric  heat  is  establishing  it  in 
competition  with  gas,  coal  and  other  forms  of  fuel. 

During  the  past  twelvemonth  the  United  States  has 
become  first  among  the  countries  of  the  world  in  the 
electric  production  of  steel,  gaining  a  leading  position 
from  its  place  as  fourth  just  one  year  ago.  In  these 
twelve  months  the  number  of  electric  furnaces  has  been 
augmented  by  more  than  50  per  cent,  and  additional 
increases  are  expected. 

The  sudden  demand  for  manufactured  products, 
which  developed  with  the  return  of  industrial  prosperity 
just  prior  to  the  beginning  of  1916,  has  resulted  in  large 
increases  in  the  motor  installations  of  factories  and 
shops.      With    the    unexpected    demand    for    increased 
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power  facilities,  manufacturers  invariably  turned  to 
motor  drive  and  usually  to  central  station  service,  to 
augment  existing  equipment.  The  magnitude  of  this 
call  for  extra  power  is  best  evidenced,  perhaps,  by  the 
million-odd  kilowatts  of  turbine  equipment  installed  by 
the  central  station  industry  during  the  year.  The  ad- 
vantage thus  gained  for  motor  drive  is  bound  to  be 
permanent,  and  these  "war  order"  installations  are  sure 
to  be  the  means  of  introducing  full  motor  equipment 
into  many  plants  which  otherwise  might  not  have  been 
converted  for  some  years  to  come. 

Motor  Drive  of  Coal  Mines  and  Oil  Wells 

During  the  year  a  number  of  coal  mines  have  been 
equipped  for  motor  operation,  using  central  station  en- 
ergy. The  pioneer  mine  operators  who  first  adopted 
electric  power  demonstrated  the  advantages  of  elec- 
tricity for  operating  cutting  machines,  for  hauling,  for 
hoisting,  and  for  pumping,  and  now  many  coal  mines 
are  being  equipped  for  full  electric  operation.  Oil  wells, 
also,  are  being  pumped  by  electric  motors.  Although 
this  is  a  new  field  for  electric  power,  the  application  is 
spreading,  particularly  in  the  Western  fields,  as  the 
practical  advantages  of  electric  pumping  become  under- 
stood. Here,  indeed,  at  the  coal  mine  and  oil  well,  where 
fuel  is  cheapest  of  all  places,  the  theory  of  the  isolated 
plant  appears  to  have  been  finally  demolished — for  all 
cases,  and  all  time. 

The  electric  operation  of  ice  factories  continues  to 
increase,  and  the  last  year  has  had  its  share  in  the 
development.  In  the  sale  of  ice  for  domestic  and  gen- 
eral consumption,  the  cost  of  delivery  represents  a  large 
part  of  the  price  paid  by  the  purchaser.  It  becomes 
economical,  therefore,  in  order  to  reduce  the  length  of 
haul,  to  manufacture  the  ice  locally  by  neighborhoods, 
and  for  power  purposes,  of  course,  electric  drive  is  the 
logical  solution.  Chicago,  for  example,  now  has  twenty 
electrically  operated  ice  plants,  averaging  about  300  hp. 
per  plant.  Buffalo,  Cleveland,  Minneapolis  and  other 
American  cities  have  similar  electric  ice  factories,  and 
even  Winnipeg,  far  north  as  it  is,  supports  a  motor- 
driven  ice  plant  in  competition  with  the  natural  ice  crop 
— which,  at  latitude  50  N.,  is  never  known  to  fail. 

The  growing  use  of  the  flood  lighting  of  buildings  for 
special  decorative  purposes  has  had  a  counterpart  in 
the  increased  application  of  this  method  for  illuminat- 
ing signs.  The  flood  lighting  movement  has,  within  the 
year,  spread  over  the  country,  and,  from  its  inception 
as  an  exposition  lighting  feature  at  San  Francisco,  is 
now  largely  taking  the  place  of  temporary  outline  light- 
ing with  bare  incandescent  units.  Besides  the  lighting 
of  signs  and  business  buildings,  commercial  applica- 
tions have  been  found  for  this  flexible  and  easily  in- 
stalled system  of  lighting,  in  the  illumination  of  ice- 
harvesting  operations,  skating  rinks,  tournaments, 
pageants,  race  courses,  etc. 

For  the  electric  flag  campaign  a  psychological  moment 
of  intensified  national  spirit  was  seized  during  the  year, 
and  hundreds  of  these  emblems  have  been  installed  on 
public  buildings,  in  schools,  in  theaters,  in  stores  and 
even  in  factories  where  alien  workmen  are  employed, 
as  lessons  in  practical  patriotism. 

In  the  electric  vehicle  field  the  increasing  use  of  elec- 
tric trucks  by  transportation  companies  and  by  govern- 
ment bodies  has  been  a  matter  of  comment.  In  Detroit 
and  other  cities  the  electric  taxicab  has  won  such  popu- 
lar favor  and  shown  such  economical  operation  that  one 
of  the  local  large  taxicab  companies  is  replacing  its  fleet 
of  gasoline  cars  with  electrics,  some  seventy  of  which 
are  now  in  operation. 

The  year  has  been  particularly  signalized,  however, 
by  the  development  of  the  so-called  "industrial  electric 
truck."      In    factories,    shops,    warehouses,    steamship 


The  Hundreds  of  Electric  Flags  Which  During  the  Year 
Have   Flashed  Out  Across  the   Nation,  Have  Their  Patri- 
otic Lesson  for  Citizen,  Schoolboy  and  Alien 


docks  and  railroad  freight  terminals,  the  economy  of 
storage-battery-operated  trucks  in  place  of  hand  trucks 
is  being  more  and  more  recognized  as,  each  year,  the 
use  of  these  handy  conveyances  increases. 

Among  the  minor  movements  of  the  year  may  be 
noted  the  effort  on  the  part  of  manufacturers  of  elec- 
trically played  pianos  to  bring  about,  in  co-operation 
with  local  central  stations,  more  adequate  appreciation 
of  the  artistic  values  of  the  present-day  electric  piano 
— devices  which,  despite  the  handicap  of  the  reputation 
earned  by  their  early  prototypes — offer  the  nearest  ap- 
proach to  the  subtleties  of  manual  technique.  The  small 
phonograph  motor  placed  on  the  market  during  the 
year,  which  can  be  connected  to  any  of  the  popular  disk- 
type  machines  by  simply  setting  its  pinion  wheel  against 
the  revolving  platform,  has  had  a  phenomenal  demand, 
and  by  eliminating  the  tiresome  cranking  provides  one 
more  use  for  the  "magic  of  the  wires"  in  the  home. 

Looking  back  on  the  year,  then — although  perhaps  no 
fundamental  invention  or  wholly  new  application  has 
been  contributed  by  the  twelvemonth  just  past — the 
period  has  nevertheless  been  one  of  unparalleled  com- 
mercial development  along  many  and  diverse  lines,  a 
spirit  of  practical  co-operation  has  been  established 
throughout  the  industry,  and  the  substance  of  the  year's 
progress  is  to  be  measured  in  the  broadened  service 
which  the  electrical  industry,  directly  and  indirectly,  is 
rendering  the  public. 


In    the    Far    West,    Middle    West    and    East,    the    Electric 

Range    Has    During    the    Past    Twelve    Months    Received 

Powerful    Impetus    Through    Special    Cooking    Rates    Now 

Offered  in  Some  2800  Communities 
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STATION  AND   OPERATING   PRACTICE 

Department  Devoted  lo  Problems  of  Installation,  Opera/ion  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Dayton's  Total   Transformer   Rating   About 

143  per  Cent  of  1915  Peak  Load 

According  to  a  recent  analysis  which  t he  Dayton 
(Ohio)  Power  &  Light  Company  has  made  of  its  trans- 
former installations,  the  actual  demand  (based  on  the 
annual  peak  load  tor  L915)  represents  70  per  cent  of 
the  total  rating  of  the  transformers.  The  ratio  of  the 
average  load  in  March,  1916,  to  the  total  transformer 
rating  was  34  per  cent.  It  may  be  pointed  out  that 
there  are  1019  transformers  having  a  total  rating  of 
21,044.8  kw.  in  the  Dayton  city  district.  Of  these  874 
are  single-phase  units  and  145  are  three-phase  designs. 
The  average  rating  of  the  single-phase  units  is  15.35 
kw.  and  that  of  the  three-phase  units  52.6  kw.  The 
single-phase  transformers  range  in  rating  from  0.6  to 
333  kw.  and  the  three-phase  units  from  5  to  500  kw. 


Method    of    Severing    High-Tension    Lines 

While  Energized 

The  accompanying  illustrations  show  the  construc- 
tion of  a  safety  high-tension  wire  cutter  employed  by 
the  Southern  California  Edison  Company  to  cut  live 
transmission  line  conductors.  According  to  George  P. 
Wicker  of  that  company,  a  defective  section  of  a  2200- 
volt  line  was  severed  from  the  remainder  of  the  system 
with  this  device  during  a  driving  rain  in  less  than  three 
minutes.  Rubber  gloves  and  ordinary  wire  cutters,  it 
is  said,  could  not  have  been  depended  upon  with  im- 
punity because  of  the  rain.  High-voltage  main-line 
wires  have  also  been  cut  under  heavy  load.  When  using 
this  device  the  wire  is  first  nicked  or  partly  cut  with  it, 


\ 

then   the   wire   is   grasped    in    the  cutter   at    one   side  of 
the  nick  and   bent   hack  and    forth   until   the  nicked 
tion    fails,    thus   preventing   the   arc    from    burning   the 
cutter. 

The  cutter  is  made  up,  as  the  illustrations  show,  of 
two  cutting  blades,  one  attached  securely  to  a  jaw  and 
the  other  made  to  approach  it  in  the  same  plane,  hut 
at  an  angle  to  the  cutting  edges,  thus  producing  a  com- 
bined sliding-shearing  action.  This,  it  is  said,  will 
sever  a  wire  with  less  power  than  the  shearing  action 


FIG.    1 — CUTTING    A    15,000-VOLT    TAP    WITH    A    SAFETY    DEVICE 


FIG.    2    AND    3 — POSITION    OF   DEVICE    IN    ACT    OF    CUTTING   WIRE 
AND   AFTER   CUTTING   SHOWING    WIRE    HELD   IN    ITS   GRIP 

alone  requires.  The  cutting  blades  and  the  frame  hold- 
ing them  are  attached  to  one  end  of  a  well-seasoned 
insulated  handle  about  5  ft.  long.  Near  the  other  end 
is  a  lever  which  actuates  the  movable  cutting  blade 
through  a  toggle  joint.  When  the  device  is  not  being 
used  the  lever  lays  against  and  parallel  to  the  cutter 
handle.  One  of  the  most  interesting  parts  of  the  device 
is  a  mechanism  at  one  side  of  the  cutter  blades  which 
holds  one  end  of  the  wire  cut  until  the  cutter-operating 
lever  is  released.  A  heavy  spring  is  inserted  between 
the  holder  and  the  cutter-operating  mechanism  so  that 
the  two  operate  in  conjunction  and  still  the  holder  is 
permitted  to  adapt  itself  to  any  size  of  wire. 

Before  this  cutter  was  devised  it  was  common  prac- 
tice, when  a  set  of  high-voltage  taps  were  to  be  cut,  to 
either  shut  off  the  current  or,  where  this  was  not  feasi- 
ble, to  cut  the  taps  with  a  pair  of  short-handled  tree 
pruners.  The  latter  course  is  always  a  dangerous 
process,  because  it  is  doubtful  in  which  direction  the 
loose  end  of  the  tap  will  spring.  It  may  strike  the  line- 
man or  it  may  flip  directly  into  a  wire  of  another 
phase.  In  either  event  serious  results  will  usually 
occur.  When  using  the  safety  cutter,  however,  it  is 
only  necessary  to  turn  the  holding  side  towards  the 
long  end  of  the  tap,  or  the  end  of  tap  that  is  liable  to- 
give  trouble  by  flipping.  When  this  is  done  and  the 
wire  is  cut,  the  long  end  of  the  tap  remains  firmly 
gripped  in  the  holding  device.  The  lineman  can  then 
shove  or  pull  the  long  loose  end  to  any  position  he 
chooses  before  releasing  it.  In  this  manner  a  lineman 
can  cut  a  30,000-volt  tap  with  little  danger.  The  cutter 
is  much  safer  to  use  than  rubber  gloves,  since  the  latter 
may  be  safe  one  minute  and  defective  the  next. 
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Cost  of  Installing  Street  Lighting  Cables 
in  Boston 

The  Edison  Electric  Illuminating  Company  of  Bos- 
ton, Mass.,  has  installed  2,644,518  ft.  of  No.  6,  lead- 
covered  underground  cable  in  a  recent  five-year  period 
at  a  total  cost  of  $0.2524  per  foot.  The  cable  was  in- 
sulated with  7/32-in.  30  per  cent  Para  rubber  com- 
pound, covered  with  a  3  32-in.  lead  sheath  without  tin, 
and  guaranteed  at  a  working  pressure  of  10,000  volts. 

The  cost  of  installation  was  made  up  as  follows: 

Cost  Per  Ft. 

Average  cost  of  cable — 2,442,628  ft.  purchased $0.1817 

Installation  cost,  drawing  in    (by  contract) 0.0110 

Miscellaneous   construction    costs:  Total  Cost 

11,526  bonding-  connections   at    $0.63 $7,261 

12,794  cable   splices   at    $2.60 33,264 

102,044  cable   protectors   at   $0.49 50,001 

350  standpipe  collars  at  $1.61 563 

250  cable  splices  at  potheads,  at  $2.60 650 

$91,749        0.0347 
Freight,   teaming,    stockroom   expense,    inspection   at    fac- 
tory   and    after    installation,    testing,    duct    protectors, 
racking    (with    extra    hangers),    waste    cable,    installa- 
tion under  frost  conditions 0.0250 

Total  cost  per  foot $0.2524 


Installing  Pole-Top  Transformer  by  Aid  of 
Portable  Crane 

By  N.  M.  Longbothum 
Illustrated  herewith  is  a  portable  pole-top  crane  being 
used  by  the  Connecticut  Power  Company  at  Thomaston, 
Conn.,  to  hoist  a  15-kva.  transformer  to  the  top  of  a 
40-ft.  pole.  The  crane  is  made  in  two  sections.  The  top 
consists  of  a  2-in.  pipe  5  ft.  long  reinforced  on  the  in- 
side by  a  size  smaller  pipe.  This  top  part  is  shaped 
like  the  davits  used  on  ships  and  equipped  with  a  U-bolt 
at  the  upper  end  for  holding  a  block  and  tackle.  The 
lower  section  is  a  sleeve  made  of  2.5  in.  pipe  28  in.  long. 
Attached  to  the  lower  end  of  the  crane  and  on  the  sleeve 
which  may  be  slid  along  the  pipe  are  claws  that  may  be 
hooked  over  two  cross-arms  to  hold  the  crane  in  posi- 
tion for  use.    The  lower  section  is  clamped  on  the  cross- 


arm  and  the  top  section  is  dropped  inside  and  rests  on 
a  pin  riveted  through  the  bottom  of  the  lower  section. 

As  indicated  two-wheel  blocks  were  employed  in  this 
case.  The  lower  block  is  attached  to  lugs  on  the  trans- 
former case  by  means  of  stranded  guy  wire,  the  ends  of 
which  are  joined  by  a  three-bolt  clamp.  The  fall  line 
of  the  tackle  extends  down  the  pole  to  a  sheave  fastened 
at  the  bottom  and  thence  to  a  whiffle-tree  to  which  a 
horse  is  hitched.  The  line  tied  around  the  trans- 
former case  is  for  guiding  it  into  place. 

This  crane  is  made  in  different  sizes  by  the  Bristol 
Transformer  Crane  Company,  Bristol,  Conn. 


Safety  Attachment  for  Lineman's  Hoist 
By  R.  A.  Paine,  Jr. 

The  lineman's  safety  hoist,  illustrated  herewith, 
which  is  intended  for  raising  or  lowering  tools  and 
materials   from  the  top   of  poles,  was  devised   by  the 


Black  Japanned  Ring 


Double  handsidched 
wdh  besi  Waxed 
[Linen  Twine 

SNAP  HOOKS  FOR  HOLDING  LINEMEN'S  TOOLS  WHEN  THEY  ARE 
RAISED    OR    LOWERED 


Edison  Electric  Illuminating  Company  of  Brooklyn.  It 
consists  of  four  snap  harness  hooks  attached  to  leather 
straps,  which  in  turn  are  fastened  to  a  japanned  iron 
ring  through  which  the  hoisting  rope  is  threaded  and 
secured.  The  various  tools  used  on  poles  by  linemen, 
with  the  exception  of  saws  and  braces,  have  been 
equipped  with  eyes  to  which  the  snap  hooks  may  be 
attached.  In  each  saw  just  below  the  handle  is  drilled 
a  hole  which  serves  the  same  purpose  as  the  eyes  on 
other  tools.  Braces  can  be  hoisted  by  snapping  the 
hoisting  hooks  over  any  part. 


HOISTING   15-KVA.    TRANSFORMER   ON    40-FT.   POLE   WITH   POLE- 
TOP  CRANE 


How  a  Revised  Operating  Schedule  for  a  Small 
Oil  Engine  and  Storage-Battery  Plant  Re- 
duced Fuel  Cost  About  One-Half 

By  revising  the  schedule  for  using  and  charging  the 
storage  battery  in  a  combination  oil  engine  and  storage 
battery  generating  station  at  Perry,  Kan.,  a  reduction 
in  fuel  oil  to  about  half  that  formerly  required  is  re- 
ported by  F.  W.  Bettys,  superintendent  of  the  station. 
The  station  equipment  consists  of  a  30-hp.  Alamo  oil 
engine  driving  a  17-kw.  Westinghouse  direct-current 
generator,  and  a  stand-by  battery  rated  as  160  amp.-hr. 
at  110  volts,  consisting  of  sixty-two  main  cells  and  eight 
end  cells. 

Under  the  former  operating  schedule,  the  engine  unit 
was  started  at  about  9  a.  m.  and  run  until  11  p.  m. 
During  this  time  about  30  gal.  of  kerosene  and  1.75 
gal.  of  lubricating  oil  were  required.  The  storage  bat- 
tery carried  the  load  from  11  p.  m.  to  9  a.  m.  the  next 
day.  According  to  the  new  arrangement  the  engine 
unit  is  started  at  5  a.  m.  and  the  battery  charged  from 
this  time  until  8  a.  m.  while  the  unit  is  carrying  the 
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Minv   load.     The  engine  unil   is  then  cu1  out   and 
operated  again  from  5  p.  m.  to  LI  p.  tn.    The  small  daj 
load  is  carried  i>y  t In-  batter]  at  all  times  thai  the  en 
unit   la  not   running.     Two  das     ■  week  electri< 

nous    arc    used    by    customers,    an<l    on    those    days    the 

engine  unit   la  operated  all  day. 

With  this  operating  schedule  about  19  gal.  of  kero 
Bene  and  i  gal.  of  lubricating  oil  la  used  a  day.  The 
kerosene  coata  7  centa  ■  gallon  and  the  lubricating  <>il 
26  centa  a  gallon.  A  reduction  of  11  gal.  of  kerosene 
and  :;i  kr;il.  of  lubricating  oil,  or  a  total  saving  of  aboul 
$l  per  day,  is  effected  by  the  change  In  operating 
schedule. 


Ail2-Volt  Emergency  Control  Battery 
Bi  Frank  t.  Coldwell 

Superintendent  Mohawk  Hydro-Electric  Company 

To  provide  an  unfailing  aource  of  energy  for  operat- 
ing remote-control  oil  switches  and  emergency  lamps  it 
is  customary  to  install  a  55-cell  storage  battery  and  a 
motor-generator  to  charge  it.  For  small  stations  the 
cost  of  the  battery  outfit  is  quite  an  item,  and  mechanic- 
ally operated  switches  with  transformer  or  so-called 
"current  trip"  are  often  used. 

In  its  early  form  the  transformer-trip  scheme  con- 
sisted of  simple  circuit-opening  relays  and  a  single  trip 
coil  at  the  switch.  Later  on  it  was  found  desirable  to 
make  the  relays  quick  break  and  in  some  cases  to  pro- 
vide two  magnetically  separate  trip  coils. 

In  the  power  house  of  the  Mohawk  Hydro-Electric 
Company,  Ephratah,  N.  Y.,  the  oil  switches  are  mechan- 
ically operated  and  the  trip  coils  were  originally  ar- 
ranged to  be  operated  from  the  exciter  bus.  Motor- 
driven  exciters  are  used,  and  as  a  consequence  the  ex- 
citer voltage  may  fall  so  low,  at  the  time  of  a  short- 
circuit,  that  the  trips  will  be  found  to  be  unreliable. 

In  order  to  save  the  expense  of  installing  and  main- 
taining a  55-cell  battery  the  proposition  of  changing  to 
transformer  trip  was  first  considered.  This  called  for 
new  relays  and  new  trip  coils  for  the  present  conditions 
of  ungrounded  neutral.  If  the  neutral  were  ultimately 
grounded  the  switch  mechanisms  would  have  to  be 
changed  to  those  having  two  trip  coils.  Both  ground- 
ing the  neutral  and  the  possibility  of  using  remote  con- 
trol switches  were  considered,  the  arrangement  shown 
in  Fig.  1,  suggested  by  the  writer,  being  finally  selected. 
The  change  consisted  in  merely  installing  a  12-volt  bat- 


CIRCUIT   CONNECTIONS  TO   USE  A   12-VOLT  BATTERY  TO  OPERATE 
TRIP  COILS  OF  OIL  SWITCHES 

tery  and  trip  coils  and  wiring  suitable  for  that  voltage. 
If  the  neutral  is  grounded  a  single-pole  relay  will  be 
added  to  the  equipment  for  each  switch.  If  solenoid-op- 
erated switches  are  installed,  the  powerful  closing  coils 
will  be  operated  from  the  exciter  bus  and  the  trip  coils 
(about  50  watts  each)  from  the  battery.  It  has  been 
found  impossible  to  imagine  a  condition  requiring  an 


emergency  batter)  to  close  twitches  it  the  exciter  bua, 
and  therefore  the  entire  equipment,  la  dead. 

The  Improvementa  in  low  voltage  lamp    have  made  it 

possible  to  install  emergency  lamps  operated  from  the 

ame  battery  with  a  verj  nominal  expense  for  wire.  The 

use  of  these  emergency  lamps  saves  enough  in  kerosene 

to  pay   interest  on  the  entire  cost   of  new  equipment. 

As  may  lie  noted  from  the  sketch,  the  battery  may 

ordinarily  lie  kept  under  a  light  charge  through  a  re 
sistance  consisting  of  a  40-Watt,  LlO-VOll  lamp.  ;i  12- 
ohm  resistor  and  a  (i.li-;uii|i.  series  lamp.  By  short-cir- 
cuit ing  the  40-watt  lamp,  the  battery  may  be  given 
aboul  its  normal  charging  rate,  the  6.6-amp.  lamp  serv- 
ing as  an  indicator.  In  the  event  of  the  exciters  fail- 
ing, the  combined  resistance  of  the  6.6-amp.  lamp  and 
the  resistor  will  limit  the  "feed-back"  from  the  bal 
tery   through  the  generator  fields  to  a  small  amount. 


Construction   of   a   High-Tension 
Switch  Hook  Handle 
By  M.  M.  Samuels 
To  afford  security  to  operators  at  the  Easton  outdoor 
substation  of  the  Pennsylvania  Utilities  Company  spe- 
cial switch  hooks  are  provided  having  a  high  degree  of 
insulation  between  the  hook  and  the  handle.  As  illus- 
trated, the  device  consists  of  a  standard  General  Elec- 
tric switch  stick  and  a  hickory  handle  fastened  end  to 
end  but  insulated  from  each  other  by  a  pin-type  insu- 


StandardOt.      3^SM 
Switch  hook 
drt.  Lonq 


Pin  to  be  Ctmtnttd 
.Ao  Insula  for 


3>5"x%L, 
9" Long  " 


/*£" Hickory 
Mil  Pipe    \  'Stick  3'3  Long 
Thomas  N°3008  ..\ 
Thomas  Cap  i  Galvanized  Chain 

N?52  I5long(for5nwnding} 

SPECIAL  SWITCH   HOOK  WITH   HANDLE   HIGHLY   INSULATED 

lator.  A  ground  chain  fastened  to  the  pin  of  the  insu- 
lator makes  the  device  safe  to  use  even  in  a  rainstorm. 
The  insulator  being  near  the  hand  facilitates  the  use 
of  the  device  by  reason  of  its  added  weight.  It  is  used 
in  operating  33,000-volt  disconnecting  switches. 

The  pin-type  insulator  is  equipped  with  a  cap  to  which 
is  bolted  a  3-in.  by  5-in.  by  5/16-in.  angle,  cut  as  shown. 
The  standard  switch-hook  handle  is  fastened  to  this 
angle  by  means  of  %-in.  U-bolts.  The  actual  handle  for 
the  switch  hook,  however,  consists  of  a  1.5-in.  hickory 
stick  3  ft.  3  in.  long.  This  is  attached  to  the  insulator 
pin  by  means  of  a  1-in.  standard  pipe,  which  is  bolted  to 
the  stick  and  screw  connected  to  the  pin.  To  this  pipe 
is  attached  a  15-ft.  galvanized  chain,  which  may  be  con- 
nected with  a  low  resistance  "ground,"  thus  assuring 
the  operator  of  safety,  even  if  the  standard  switch  hook 
and  insulator  break  down. 


A  Scheme  that  Furnishes  Incentive  for  Rapid 

but  Thorough  Work  in  the  Boiler  Room 

The  monotony  of  routine  duties  frequently  causes 
station  operators  to  lose  interest  in  their  work.  A 
method  has  been  devised  by  an  Eastern  company  which 
places  the  work  of  station  men  on  a  competitive  basis 
and  creates  an  interest  and  friendly  rivalry  in  their 
work.  The  system  applies  to  boiler  cleaners,  tube 
blowers  and  the  like.  Before  this  scheme  was  established 
there  was  a  tendency  for  the  tube  blowers  to  wish  to  en- 
ter and  blow  the  tubes  while  the  cleaners  were  at  work 
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below,  thus  causing  annoyance.  It  is  now  compulsory  for 
each  set  of  men  to  clean  three  boilers  properly  before 
leaving  for  home  in  the  evening,  the  first  pair  finishing 
being  allowed  to  go  home  as  soon  as  the  work  is  in- 
spected and  pronounced  satisfactory.  As  a  rule  the 
cleaning  is  performed  on  Sunday,  on  account  of  the 
light  load  carried  as  compared  with  other  days.  The 
men  appreciate  getting  off  an  hour  or  two  earlier  on 
this  day.  Moreover  the  men  who  finish  second  are  gen- 
erally not  far  behind  the  first  and  are  available  for  get- 
ting up  wood  for  the  new  fires  and  other  odd  tasks. 
This  system  tends  to  secure  both  quick  and  efficient 
work.  The  men  realize  that  if  the  work  is  not  up  to 
standard  they  will  not  be  allowed  to  leave  the  station 
even  though  they  finish  first,  but  must  return  and  cor- 
rect the  neglect  or  carelessness  observed.  The  boilers 
are  generally  taken  off  the  line  at  midnight  preceding 
the  cleaning.  In  order  that  the  same  two  men  shall  not 
be  the  first  through  with  the  work  every  day,  the  men 
are  paired  off  differently  each  time,  the  faster  men  be- 
ing paired  with  the  slower  workers  as  far  as  possible. 
In  order  to  do  away  with  the  trouble  caused  by  the 
blowers  wishing  to  work  in  the  boilers  at  the  same  time 
that  the  cleaners  are  on  furnace  work,  the  men  are  re- 
quired to  work  the  boilers  in  the  order  listed  on  the 
bulletin.  In  addition,  the  cleaners  are  required  to  re- 
port an  hour  ahead  of  the  blowers,  this  enabling  them 
to  have  a  boiler  cleaned  when  the  other  set  of  men  is 
ready  to'  enter  and  finish  the  cleaning  by  blowing  the 
soot  off  the  tubes.  The  blowers  then  enter  the  different 
passes,  hook  out  all  the  clinker,  and  thoroughly  clean 
the  tubes  with  the  steam  jet.  In  this  manner  all  oppor- 
tunity for  trouble  is  eliminated,  for  in  arranging  the 
order  of  the  boilers  on  the  bulletin  the  engineer  sees  to 
it  that  the  blowers  are  always  one  boiler  behind  the 
cleaners. 


A  Rocky  Mountain  100,000- Volt  Wood  Pole 

Line  Construction 

Although  wood  poles  are  not  usually  employed  to  sup- 
port transmission  lines  operating  at  voltages  as  high 
as  100,000  volts,  they  were  used  for  this  purpose  in  the 
Rocky  Mountains,  where  a  line  of  that  voltage  had  to 


POLE   TOP   CONSTRUCTION    FOR   100,000-VOLT    LINE 

be  erected  to  connect  the  Montana  Power  Company  with 
substations  along  the  electrified  division  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad.  This  construction  was 
adopted  because  the  roughness  of  the  country  compelled 
erecting  the  line  along  the  railroad  right-of-way.  Sin- 
gle poles  with  conductors  suspended,  as  illustrated  here- 
with, from  wood  crossarms  by  six-disk  insulators,  were 


used  except  on  long  spans  where  double-pole  H-construc- 
tion  was  considered  preferable.  The  fourth  wire  shown 
is  a  ground  wire.  From  it  a  %-in.  wire  extends  down 
each  pole  to  a  "pancake"  ground  coil  on  the  bottom  of 
the  pole,  affording  an  effective  ground,  it  is  declared. 
To  minimize  the  time  required  for  connecting  the 
ground  wire  with  each  "pancake"  coil  the  ground  leads 
were  attached  to  the  poles  before  erection,  so  that  it 
was  only  necessary  to  connect  the  free  ends  with  the 
ground  wire  and  coil  respectively  when  the  wires  were 
strung.  Where  there  are  turns  in  the  line  the  insula- 
tors on  the  outside  of  the  curve  have  been  hung  on  gal- 
vanized brackets  and  the  crossarms  mounted  off  center 
to  provide  the  standard  clearance. 


How  a  Transformer  and  Meter  Installation 

Problem  Was  Solved  in  the  Bedford 

(Ind.)    Stone    District 

When  installing  equipment  for  electrical  operation  in 
the  Bedford  (Ind.)  stone  quarry  district  it  was  found 
unsatisfactory  to  locate  meters  in  buildings  at  the  stone 
mills  on  account  of  the  vibration  of  cranes  and  heavy 
machinery.    It  was,  therefore,  decided  to  design  special 


FIG.  1  AND  2 — ARRANGEMENTS  OF  THREE  TRANSFORMERS  ON 
A  POLE  SHOWING  CONNECTIONS  TO  CURRENT  TRANSFORMERS 
AND    METER 

meter  and  transformer  installations  which  would  be 
weatherproof  and  suited  to  the  conditions.  The  great 
number  of  installations  to  be  made,  and  in  many  cases 
the  large  rating  of  transformers  to  be  installed,,  neces- 
sitated a  design  which  would  standardize  the  parts  for 
mounting,  hoisting  and  connecting  up  the  transformers 
and  for  housing  the  current  transformers  and  meters. 
The  distribution  circuits  were  operated  at  4000  volts, 
using  standard  2300-volt  transformers  star-connected 
on  the  high-tension  side  and  delta-connected  to  produce 
220  volts  on  the  secondary  side.  The  accompanying 
illustrations  show  the  ultimate  design  for  the  mounting 
of  three  power  transformers  of  sizes  up  to  50  kw. 
capacity  each.  The  box  for  the  current  transformers 
and  the  case  for  the  meter  are  all  mounted  on  a  single 
pole.  The  crossarms,  braces  and  hangers  for  this  in- 
stallation were  all  made  of  a  standard  size,  drilled  and 
treated  ready  for  mounting  at  the  storeroom.  All  con- 
nections on  the  primary  and  secondary  of  the  trans- 
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formers  were  made  bj  mean  ol  Croebj  clamps,  to  elimi 
nate  Boldering,  which  proved  ■  difficull  and  expensive 
operation  where  live  cables  were  to  be  joined  In  the 
winter  weather.  Further,  the  u  e  ol  clamp  permitted 
rapid  connecting  and  disconnecting  in  the  case  of  re 
placement.  Numerous  tests  showed  that  the  conduc 
tivit.v  of  damp-made  joints  under  all  conditions   was 

equal   to  that   Of  soldered  joints. 

The  meters  were  placed  m  cast-iron  cases,  near  the 
bottom  of  the  pole,  al  a  convenient  height  for  reading 
and  Inspection.  Bach  box  contained  testing  blocks  and 
jacks  to  enable  rapid  testing  of  the  meters.  The  wires 
between  the  current  transformers  and  the  meters  were 
carried  in  Greenfield  conduits. 

The  average  installation  cost  of  a  transformer  bank, 

aside  from  the  cost  of  three  50-kw.  power  transformers, 
current  transformers,  meters  and  pole,  was  $28.  This 
amount  covered  the  crossarms,  braces,  hauling  and  all 
labor  in  connection  with  making  the  installation.     It 

has  been  found  that  the  installation  shown  can  be  made 
at  from  one-third  to  one-half  the  cost  of  a  standard 
two-pole  installation  using  a  platform  for  supporting 
the  transformers.  This  type  of  transformer  bank  also 
overcomes  the  necessity  of  busses  for  closing  the  delta, 
since  the  delta  connection  is  made  by  connecting  the 
outside  leads  of  the  three  transformers  together,  loop- 
ing them  around  the  outside  of  the  transformer  bank, 
as  shown  in  Fig.  1. 

The  entire  work  of  electrifying  this  stone-quarry  dis- 
trict as  well  as  the  design  and  installation  of  the  trans- 
former installations  was  carried  on  under  the  supervi- 
sion of  Esterline  &  Angus,  consulting  engineers, 
Indianapolis,  Ind. 


Minimizing  the  Effect  of  Wireless  Apparatus 

on  an  Electric  Service  System 

Methods  of  minimizing  the  disturbing  effect  that 
wireless  equipment  and  antennae  may  have  on  electric 
service  lines  were  touched  on  by  A.  J.  Wagner  at  a 
recent  meeting  of  the  Empire  State  Gas  &  Electric 
Association.  One  remedy  mentioned  was  to  insert  air- 
core  reactors,  each  consisting  of  a  6-in.  coil  of  about 
100  turns  in  the  service  circuits  on  the  wireless  user's 
side  of  the  meter.  This  equipment,  the  speaker  ex- 
plained, will  eliminate  high  inductive  effects  which  re- 
sult when  wireless  aerials  and  distribution  lines  are 
parallel  and  close  together.  Conditions  may  be  still  fur- 
ther improved  by  connecting  a  non-inductive  resistance, 
such  as  a  carbon  rod,  of  about  20,000  ohms  resistance 
across  the  service  circuit  inside  the  reactors  and 
grounding  the  middle  point. 


Methods  Used  to  Provide  Coal  for   a  Large 

Group  of  Steam  Stations 

The  amount  of  coal  purchased  annually  by  the  Com- 
monwealth Edison  Company  of  Chicago  probably  repre- 
sents the  largest  amount  purchased  by  any  one  central 
station  company  in  this  country.  The  coal  for  this  com- 
pany's use  is  purchased  by  the  fuel  department,  under 
the  direct  supervision  of  John  F.  Gilchrist,  vice-presi- 
dent. This  department  also  purchases  the  coal  required 
by  the  Public  Service  Company  of  Northern  Illinois,  the 
Illinois  Maintenance  Company,  the  Middle  West  Utilities 
Company's  Illinois  subsidiaries  and  other  companies 
in  Wisconsin,  Michigan,  Missouri  and  Kentucky.  That 
the  amount  of  coal  purchased  is  considerable  and  is  in- 
creasing may  be  realized  when  it  is  stated  that  twenty 
years  ago  the  daily  consumption  was  52  tons,  whereas 
to-day  the  daily  consumption  is  about  5000  tons,  or  the 


equivalent  of  !-•>  carloads  a  day,  representing  an  an- 
nual expenditure  of  more  than  (2,000,000. 
The  coal  is  obtained  In  the  most,  part  from  Ulinois 

and   Indiana  from  what   is  known  as  the  Kastern  Interior 

Coal  Basin,  which  also  extends  into  western  Kentucky. 
The  major  portion  of  tins  coal  basin  is  situated  in  Illi- 
nois, comprising,  in  fact,  about  85,600  square  miles  or 

about  66  per  Cent  of  the  State  of  Illinois.  The  coal  ob- 
tained  from  this  region  is  bituminous  coal,  relatively 

high  in  ash,  volatile  matter,  moisture  and  sulphur,  and 
has  a  tendency  to  cause  smoke.  The  coal  received  by 
the  Commonwealth  Edison  Company  is  composed  mostly 
of  screenings  that  will  pass  through  a  1  \  rin.  and  a 
2-in.  screen,  and  all  coal  larger  than  this  must  be  passed 
through  a  coal  crusher  before  it  can  be  burned.  While 
the  furnaces  were  designed  to  burn  screenings,  it  is 
necessary  during  some  portions  of  the  year  to  purchase 
run-of-mine  coal  because  of  the  increase  in  the  cost  of 
enings.  In  such  cases  this  coal  must  be  crushed  for 
satisfactory  use. 

The  coal  is  purchased  direct  from  the  mine,  about 
one-third  being  purchased  in  the  open  market,  the  re- 
maining two-thirds  being  bought  by  contract.  The  cost, 
per  ton,  varies  from  30  cents  to  85  cents  at  the  mine, 
with  an  additional  charge  of  82  cents  and  $1.05  per  ton 
for  hauling  from  the  mine  to  the  stations  in  Chicago. 
The  lower  freight  charge  is  for  hauls  from  Springfield, 
the  latter  from  the  Carterville  district.  Figuring  the 
length  of  haulage  as  about  250  miles  and  the  freight 
charge  as  82  cents  per  ton,  it  is  seen  that  this  is  equiva- 
lent to  about  four-tenths  of  1  cent  per  ton-mile. 

One  item  of  particular  interest  in  the  purchase  of 
coal  by  the  Commonwealth  Edison  Company  and  the 
payment  for  freight  charges,  is  that  the  weights  are 
determined  according  to  the  scales  belonging  to  the 
central  station  company.  The  weights  as  given  by  these 
scales  determine  the  sums  paid  to  the  mine  and  to  the 
railroad,  both  normally  and  at  times  of  dispute.  This 
practice  the  railroads  did  not  at  first  approve,  but  finally 
consented,  in  view  of  the  enormous  amounts  of  coal 
handled. 

The  relatively  high  freight  charges,  to  which  must 
be  added  charges  for  demurrage  where  cars  are  held 
up  due  to  strikes,  etc.,  makes  it  important  to  keep  very 
close  and  accurate  records  of  the  car  movements.  This 
is  done  from  the  moment  a  car  leaves  the  mine,  through 
'the  railroad  switching  yards,  until  the  car  is  emptied 
and  given  over  to  the  railroad  company  again.  The 
actual  time  required  to  bring  in  the  coal  from  the  mine 
varies  from  about  forty-eight  hours  to  fourteen  days,  ac- 
cording to  the  weather  conditions,  cars  available, 
freight  conditions  on  the  railroad,  etc.  To  safeguard 
the  stations  against  a  shortage  of  coal  a  supply  is  kept 
on  the  ground  at  each  station.  About  250,000  tons  of 
coal  are  stored  in  this  way.  The  coal  used  for  storage 
is  lump  and  egg.  Screenings  are  not  suitable  for  stor- 
age in  large  quantities  because  of  the  likelihood  of  it 
catching  fire  due  to  spontaneous  combustion  after  stor- 
age for  periods  of  sixty  days,  and  sometimes  even  less, 
in  warm  weather.  To  prevent  fires  developing  in  the 
coal  piles  thermometers  are  installed  throughout  the 
coal  at  frequent  intervals,  and  these  thermometers  are 
read  at  definite  periods.  In  this  way  the  temperatures 
can  be  watched  and  coal  that  is  heating  can  be  moved 
before  combustion  takes  place.  It  is  necessary  not  in- 
frequently to  move  coal  for  this  reason,  the  work  being 
done  by  steam  shovels.  In  addition  to  the  above  coal 
pile,  which  would  keep  the  stations  going  for  about  one 
and  one-half  months,  there  is  always  coal  in  cars  on  the 
station  grounds  sufficient  to  supply  the  furnaces  for 
two  days,  and  still  more  coal  at  the  railroad  companies' 
yards  for  a  further  three  days,  without  considering  the 
coal  in  the  bunkers  and  that  in  transit. 
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MARKETING  ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Cooking  by  Wire  in  Southern  California 

A  Campaign  by  the  Southern  California  Edison  Sales  Staff  That 

Has  Put  540  Ranges  on  the  Company's  Circuits 

in  Recent  Months 


By  S.  M.  Kennedy 

General    Agent    Southern    California   Edison    Company, 
Los  Angeles,  Cal. 

On  Nov.  1,  1915,  the  Southern  California  Edison  Com- 
pany commenced  in  earnest  the  selling  of  electric  ranges 
to  its  consumers,  and  at  that  time  there  were  approxi- 
mately fifty  electric  ranges  in  use  on  the  system.  By 
the  middle  of  May  there  had  been  installed  or  sold  a  total 
of  540  electric  ranges  additional  to  the  first  fifty.  Each 
of  these  ranges  is  installed  in  a  separate  house,  as  no 
contracts  have  yet  been  made  for  putting  electric  ranges 
into  apartment  houses.  However,  arrangements  are 
now  being  made  to  open  up  the  field  of  apartment 
houses  also,  and  the  company  hopes  before  very  long  to 
be  able  to  report  a  considerable  number  of  sales  in  that 
direction.  The  work  is  being  taken  up  in  earnest,  and 
the  company  has  organized  a  department  which  has  set 
about  the  education  of  the  southern  California  public  in 
the  broad  subject  of  electric  cooking.  This  department 
is  in  charge  of  an  expert,  and  he  and  his  assistants  will 
work  regularly  and  continuously  along  systematic  lines. 

Already  the  work  of  this  department  is  bringing  in 
sales  at  the  rate  of  an  average  of  twenty  electric  ranges 
per  week,  and  it  is  confidently  expected  that  this  average 
will  shortly  be  increased.  The  company  expects  to  have 
in  operation  upon  its  lines  at  the  end  of  the  present  year 
no  less  than  1000  electric  ranges,  although  it  is  realized 
that  these  first  1000  ranges  will  be  the  hardest  to  obtain. 

Sales  and  Advertising  Methods 

The  methods  adopted  by  the  electric  range  depart- 
ment for  developing  the  business  embrace  follow-up  let- 
ters, folders,  newspaper  advertising,  and  the  work  of 
electric  range  salesmen  and  women  demonstrators.  The 
company's  territory  is  divided  into  a  number  of  geo- 
graphical districts,  each  district  being  operated  as  a 
unit  under  the  management  of  the  general  offices.  Elec- 
tric range  selling  work  has  been  started  in  one  district 


at  a  time  and  directed  to  selected  lists  of  consumers  in 
the  territory  in  each  district  not  supplied  with  gas 
service.  Two  letters  and  a  postal  card  are  sent  at  inter- 
vals of  one  week  to  ten  days,  just  prior  to  the  opening 
up  of  the  electric  range  campaign  in  each  district. 
These  letters  have  been  of  great  use  in  breaking  the 
ground  and  in  interesting  consumers  in  preparation  for 
the  personal  visits  of  the  electric  range  salesmen.  The 
salesmen  also  find  it  of  great  advantage  to  leave  care- 
fully prepared  folders  or  other  printed  matter  after 
they  have  talked  to  a  prospect.  The  information  in  the 
folders  and  printed  matter  is  read  over  again  when  the 
head  of  the  family  returns  from  his  daily  labors,  and  in 
this  manner  conclusions  are  often  reached  which  lead  to 
business. 

How  the  Hot-Water  Issue  Is  Met 

The  company  has  been  handling  the  products  of  three 
or  four  electric  range  manufacturers,  and  usually  these 
manufacturers  have  sent  special  salesmen  to  assist  our 
electric  range  salesmen  in  each  district.  This  co-opera- 
tive work  between  the  manufacturer's  salesmen  and  the 
company's  salesmen  has  been  eminently  satisfactory, 
and,  with  the  woman  demonstrator  holding  daily  demon- 
stations  in  the  district  office,  the  prospects  have  had 
plenty  of  opportunity  to  learn  the  story  of  "cooking  by 
wire"  and  to  see  how  easily  and  satisfactorily  it  may  be 
done  by  means  of  an  electric  range. 

The  experience   of  the   Southern   California  Edison 


S0UTHKRN   CALIFORNIA    EDISON   COMPANY 


Dear  Uadami 

It  is  not  expensive  to  cook  by  electricity.  The  range  itself  Is  very 
9fficient  and  quick  in  operation  and  the  prico  of  current  Is  low.  There  le  no 
loss  of  heat  and  the  oven  will  retain  a  baking -temperature  long  after  the  current 
is  turned  off.  There  is  no  shrinkage  in  roasting  meats,  the  juices  are  not  dried 
^-  ^»  out  and  nearly  the  full  weight  13  re- 

Aw     "eiiS8lS^»"P  tained.   You  save  25  per  cent  of  the 

%/       3j^>  '^>   '  weight  of  every  roast  that  goes  onto  your 

table.  Also  the  meat  tastes  better  and 
i3  more  nourishing. 

It  is  vory  easy  to  learn  to 
operate  an  electric  range.  Thoro  are  no 
uncertainties  and  no  failures.  The  cook- 
ing is  controlled  by  regulator,  not  by 
gjess,  and  a  porfoctly  oven  distribution 
of  heat  is  socurcd. 

Then  think  of  the  absolute 
cleanliness.  No  fumes,  no  odor,  no  dirt, 
no  hot  kitchen,  no  fuel  to  bring  in  or 
ashes  to  carry  out.  Kitchen  clothes  aro 
no  longor  a  necessity.  A  party  drese  is 
perfectly  safe  and  the  work  is  SO  such 
oaslor.  Wools  aro  cooked  by  the  turn  of 
il  are  no  more. 

Yours  very  truly, 

SOUTHEM  CALL 


Itch  and  toll  and 


ONE   OF  THE   LETTERS   USED   TO   OPEN    A   LOCAL  RANGE-SELLING 
CAMPAIGN    IN    THE    SOUTHERN    CALIFORNIA    TERRITORY 
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(  I'mpaiiy  in  connection  with  the  idling  of  electric  rej 
during  the  past  five  months  has  hern  remarkable  in  two 
reepecta.  In  the  flrsl  place,  the  queation  of  heating 
water  after  an  electric  range  haa  been  purchaaed  hai 
not  been  a  Berioua  obstacle  in  making  inatallationa,  for 
the  Belling  of  rangea  up  to  the  preaenl  time  baa  been 
almost  entirelj  reatricted  to  territory  nol  supplied  with 

Proapective  purchasers  of  electric   rangea  are  ad 

vised  to  continue  the  preaenl  means  they  have  lor  water 

heating  when  hot  water  ia  required  in  quantities,  and 

Only  when  small  quantities  are  required  to  heal  the 
water  on  the  electric  range.  The  salesmen  always  keep 
before  the  customers"  minds,  however,  the  tact  that  in 
the  near  future  there  wdl  probably  be  an  ellicient  and 
satisfactory  electric  water  heater  which  may  he  used 
in  conjunction  with  the  elect  ric  range. 

In    the    second     place,     the    consumption     of     electric 

rangea  installed  by  the  company  during  the  past  few 

months  has  been  greater  than  was  estimated,  but  there 
have  been  very  few  complaints  regarding  the  sizes  of 
bills  presented  for  service.  Where  complaints  have  been 
made  investigation  has  usually  discovered  that  the  han- 
dling of  the  range  has  not  been  understood,  and  that 
after  proper  instructions  have  been  given  to  the  cus- 
tomer the  consumption  decreases  and  no  further  com- 
plaints are  made. 

Some  Testimonial  Letters 

On  the  other  hand,  there  is  plenty  of  evidence  coming 
in  that  the  electric  ranges  sold  and  in  use  are  giving 
great  satisfaction.  The  following  extracts  from  two 
spontaneous  letters  speak  for  themselves  as  to  the  con- 
sumer's attitude.  The  first  letter  is  dated  March  3, 
1916,  and  is  from  a  gentleman  living  in  Whittier,  Cal. 
It  reads: 

"Inclosed  please  find  check  for  amount  due  for  one  electric 
range  installed  in  my  home  several  weeks  ago.  Apropos  this 
stove,  I  wish  to  state  that  we  have  given  it  a  complete 
demonstration  and  find  that  it  is  all  you  claim  for  it,  and  I 
believe  the  climax  has  been  reached  in  an  electric  stove.  It 
certainly  has  our  hearty  indorsement,  and  it  is  far  ahead  of 
anything  for  the  kitchen  in  modern  cookery.  I  should  be 
pleased  to  have  you  refer  anyone  who  is  interested  to  me, 
as  I  think  we  are  in  a  position  to  speak  authoritatively 
regarding  it." 

The  other  letter  is  dated  March  27,  1916,  and  is  from 
a  lady  living  near  Anaheim,  Cal.: 

"I  have  now  had  my  electric  range  in  use  for  one  month. 
I  find  that  it  can  either  be  an  'expensive  luxury'  or  an  'eco- 
nomical necessity.'  It  all  depends  upon  the  user.  I  have 
used  all  kinds  of  cooking  heat  but  find  electricity  best.  I 
never  before  have  seen  an  oven  in  which  such  even  heat  can 
be  obtained.  I  have  found  that  I  can  start  my  meal  about 
ten  minutes  earlier  and  have  a  meal  far  superior  to  any 
other  stove.  I  have  discovered  for  myself  many  points  which 
are  of  great  value  from  an  economical  standpoint.  I  find 
that  I  can  cook  nicer  cookies  and  pastry  than  ever  before, 
and  for  meats,  there  is  no  comparison  to  the  old-fashioned 
way  in  which  the  life  of  the  meat  was  allowed  to  pass  off 
in  vapor." 

The  Effect  on  the  Load 

From  the  central  station's  standpoint  our  electric 
range  load  has  proved  very  satisfactory.  The  monthly 
consumption  per  range  sold  is  quite  equal  to  expecta- 
tions, and  the  installations  on  which  records  have  been 
kept  clearly  indicated  that  the  electric  range  when  in- 
stalled in  quantities  will  help  the  load  factor  as  well  as 
improve  the  diversity  factor.  And  though  there  has 
been  some  anxiety  expressed  by  central  stations  that  a 
heavy  range  load  would  affect  the  daily  and  annual 
peaks  disastrously,  our  experience  has  demonstrated 
that  the  cooking  load  will  not  seriously  affect  the  peak, 
and  that  under  ordinary  conditions,  owing  to  the  di- 
versity factor,  not  more  than  10  per  cent  of  the  con- 
nected load  in  electric  ranges  is  likely  to  come  upon  a 


peak   at    one   time.      <  om  e<|Ucnt  ly    there   need    not    he   the 

fear  of  Increaaihg  the  capacitj  "i  the  burnen  ao  that 

COOking  m;i\  be  done  quickly  and  meet  the  competition 
or    other    fuels.      There    must    he    sutlicient    heating    <  :i 

pacity  in  the  burnera  to  do  the  cooking  as  <im<ki 

•■"iv  oilier  fuel  which  the  consumer  may  have  previoualy 

used,  tor  customers  will  pay  the  hills  for  energj   U  ed 

in  an  electric   range  much   mote  cheerfully   if  the  work 

is  done  quickly  aa  well  as  aatl  factorily.    The;,   objed 

to  standing  around  waiting  for  the  heat  to  come  or 
Waiting  for  the  dish  to  he  cooked  slowly,  when  it  could 
just  as  well   he  done  speedily. 

The  Los  Angeles  Cooking  Rate 

We  have  adopted  here  a  combination  schedule  for 
lighting  and  cooking  which  seems  to  be  working  out 
satisfactorily.  For  all  consumption  of  electric  energy 
in  residences  and  suites  of  apartments,  through  one 
meter,  where  an  electric  range  is  installed  and  uaed  for 
cooking  purposes  it  figures: 

Class  A— Houses  of  eight  active  rooms  and  over,  first  10  kw  -hr 
l>er  month  7  cents  per  kilowatt-hour. 

Class B — Houses  of  six  and  seven  active  rooms,  first  30  kw.-hr 
per  month  7   cents  per  kilowatt-hour. 

Class  C — Houses  of  five  active  rooms  and  less  and  apartment 
house  suites  first  20  kw.-hr.  per  month  7  cents  per  kilo- 
watt-hour. 

For  all  energy  used  in  excess  of  the  number  of  kilowatt-hours  per 
month  designated  in  any  of  the  above  classes  ZV2  cents 
per  kilowatt-hour. 

The  monthly  minimum  bill  is  $2.50,  and  in  classifying 
the  houses  supplied  with  service  under  this  schedule 
bathrooms,  halls  and  cellars  are  not  included  as  active 
rooms. 

The  Southern  California  Edison  Company  feels  that 
the  progress  of  cooking  by  wire  and  the  installation  of 
electric  ranges  will  advance  as  rapidly  as  the  public  is 
properly  informed  regarding  the  advantages  of  electric 
cooking.  Hence,  every  effort  is  being  made  to  give  our 
range  campaign  the  widest  possible  publicity  and  make 
each  installation  an  active  co-worker  in  the  cause. 


Effective  Electric  Range  Advertising 

A  striking  street  car  advertisement  done  in  black  and 
white  is  a  feature  of  the  Boston  Edison  Company's  elec- 
tric range  campaign.  Carried  on  the  standard  card  for 
rack    service,    approximately    11    in.    by   21    in.    in   di- 


Have  you  an 

Electric 
Range? 

15  Styles-front  $2<X  up 


THE  EDISON  ELECTRIC  ILLUMINATING  CO. 

OF  BOSTON 

16  STORES  16  STORES 


STREET-CAR  CARD  USED  BY  THE  EDISON  ELECTRIC  ILLUMINATING 
COMPANY  OF  BOSTON 

mensions,  the  display  shows  an  electric  range  demon- 
stration in  progress,  and  on  account  of  its  make-up  and 
contrast  effects  has  attracted  a  large  number  of  in- 
quiries to  the  main  office  and  branch  stores  of  the  com- 
pany throughout  the  700  square  miles  of  Boston  Edison 
territory. 
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ONE    OF   THE    EFFECTIVE    ADVERTISEMENTS    IN    THE    COMMONWEALTH  EDISON  VACUUM-CLEANER  CAMPAIGN,  AND  THE  SALES  SQl'AD 

WHICH   WORKED  FROM   AN   ELECTRIC  TRUCK  AS  ITS  BASE 


A    Vacuum-Cleaner    Campaign 
Boomed  Store  Sales 


That 


By  Oliver  R.  Hogue 

Head   Lighting   Agent,    Commonwealth   Edison    Company,    Chicago 


April  ordinarily  is  the  banner  month  for  vacuum 
cleaner  sales.  But  the  Commonwealth  Edison  Com- 
pany of  Chicago  has  entirely  reversed  the  order  of 
things  and  throughout  last  winter  doubled,  trebled 
and  almost  quadrupled  the  highest  high  mark  ever 
set  in  April.  The  official  under  whose  direction  the 
campaign  was  carried  out  tells  here  hoiv  the  change 
was  brought  about. 


When  our  1915  summer  appliance  campaign  closed 
we  had  a  force  of  good  salesmen  on  our  hands,  and  it 
was  considered  good  policy  to  continue  them  in  the 
company's  employ.  We  had  tried  the  individual  can- 
vasser plan  as  a  means  of  selling  vacuum  cleaners,  but 
with  indifferent  success.  So  in  casting  about  for  a 
different  method  we  decided  to  send  the  entire  force  of 
salesmen  out  in  a  group  with  an  electric  truck.  An 
experienced  salesman  who  had  been  a  long  time  in  the 
employ  of  the  company  was  made  captain  of  the  crew, 
and  it  was  his  job  to  direct  the  efforts  of  each  man,  to 
route  the  individual  members  of  the  crew,  to  help  the 
new  and  inexperienced  salesmen  get  a  start  and,  in 
general,  to  manage  and  supervise  the  details  of  the 
campaign. 

The  crew  idea  was  considered  to  be  better  than 
the  individual-man  scheme,  because  loafers,  if  any, 
could  thus  be  weeded  out  of  a  crew  in  two  or  three 
days,  while  with  the  other  plan  it  is  generally  necessary 
to  give  each  man  at  least  two  weeks  to  prove  his  worth. 
It  was  the  company's  aim  in  this  campaign  to  cover  the 
entire  residential  section  of  the  city,  excepting  those 
exclusive  homes  in  which  salesmen  probably  could  not 
secure  an  audience  with  the  lady  of  the  house.  Apart- 
ment dwellers  and  moderately  well-to-do  home  owners 
were  considered  the  best  prospects. 

Although   the   men    employed   were    all    experienced 


salesmen,  a  factory  man  was  called  in  before  the  cam- 
paign was  started  to  give  a  demonstration  before  the 
group  and  to  show  how  the  cleaner  was  made.  It  was 
also  decided  in  the  beginning  to  adopt  the  "first-pay- 
ment" plan  rather  than  the  ten-day  free-trial  plan, 
because  women  who  have  no  intention  of  purchasing 
will  accept  a  cleaner  on  ten  days'  free  trial,  clean  the 
entire  house  with  it  and  return  it  at  the  end  of  the  trial 
period.  When,  however,  the  women  are  asked,  as  they 
were  in  this  campaign,  to  pay  $2.50,  or  10  per  cent  of 
the  purchase  price,  in  cash,  and  the  balance  in  eleven 
monthly  installments  with  electric  light  bills,  they  re- 
gard the  transaction  as  a  concluded  sale  when  part  of 
the  money  is  paid.  There  are  no  comebacks.  Few 
women  will  pay  $2.50  to  have  their  homes  cleaned  once 
or  twice.  The  company's  arrangement  with  the  sales- 
men was  that  they  were  to  be  paid  on  a  commission 
basis,  receiving  $2.50  for  each  cleaner  sold.  Each  man 
was  given  a  drawing  account  of  $12  a  week. 

The  keynote  of  the  campaign  was  education.  After 
gaining  an  entrance  to  each  house  the  salesman  asked 
permission  to  show  what  a  cleaner  will  do,  and  offered 
to  clean  any  rug  or  carpet  in  the  house  without  charge 
or  obligation.  To  make  the  demonstration  effective  he 
showed  the  interior  of  the  bag  before  and  after  the 
demonstration.  After  that  his  selling  argument  began. 
When  a  salesman  found  the  prospective  customer  not  at 
home  he  left  a  postal  card  telling  of  the  call  and  offering 
to  come  again  and  demonstrate  the  cleaner  if  the  card 
was  filled  out  and  returned  to  the  company.  Very  few 
of  these  cards  were  returned.  On  other  occasions,  when 
salesmen  were  unable  to  complete  sales  but  believed  the 
people  on  whom  they  had  called  to  be  prospects,  letters 
were  written  from  the  office  to  follow  up  the  salesmen's 
efforts,  and  a  return  card  was  inclosed.  About  5  per 
cent  of  these  cards  were  returned,  and  in  no  case  did 
the  salesmen  who  followed  up  such  requests  fail  to 
effect  a  sale.  The  difference  between  the  success  with 
the  latter  type  of  cards  and  those  mentioned  before  can 
be  definitely  attributed  to  the  fact  that  the  recipient 
of  the  latter  type  had  in  each  case  been  educated  to  the 
advantages  of  the  electric  vacuum  cleaner,  whereas 
those  who  received  the  former  cards  were  persons  who 
had  not  seen  a  demonstration. 
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MONTHLY    id  '  ORD  OP  VAC!   UM  i  l  .1  :.\\  I  :i;s  BOLD   BEP(  IR] 
■  1 1  DURING  CAMPAIGN 
I  li-.ii  Inf  -Hid 

tppllanoe  Michigan  \  \  •        •(  Hark  Bl 

Date                   Salt  him. -ii  Rlectrlo  8hop     Electric  Shop       Total 

Januai  *.  i  :u ..                   .  :u                                                96 

February,     1915,            n  ■>■ 

March,    1916  82 

1.    1916  102                                                   146 

May,   1916  g]                        .  .                      189 

June,   1916  67                                                  83 
July,    1916 

i.    1916                    16  18 

S   pi. nil, it.     19  17                           19                          98 

I  ictober,    191  i                 ::t  HO                     1 89 

November,   1916 7  7  no                      881                      168 

December,    1916             .  i  i  i  :•                    88 1 

Januarj  ,1916                16  14                       61                     im 

February,    1916 t;7  36                      70                     1 78 

March,    1916                  119  Bl                       129 

Total  .  .  ,2,801 

'Opened  In  September,    1916 


To  support  these  selling  men,  newspaper  advertising 
in  English  and  foreign  language  papers  appeared  at 
regular  intervals.  But  the  big  results  of  the  campaign 
did  not  come  from  the  direct  sales  made  by  the  crew 
which  worked  with  the  truck.  They  were  considered 
the  field  missionaries,  and  as  long  as  each  man  of  the 
crew  was  able  to  earn  his  weekly  drawing  account  he 
was  considered  a  good  man.  The  company's  electric 
shops,  however,  were  the  places  which  cashed  in  heavily 
on  the  field  salesmen's  efforts,  and  a  glance  at  the 
tabulated  results  of  the  campaign  is  interesting. 
Whereas  the  company's  few  field  salesmen  before  the 
campaign  started  were  only  able  to  sell  an  average  of 
about  twenty-five  cleaners  a  month,  after  the  intensified 
effort  started  in  October  this  average  was  increased  to 


Chicago, 


191 


Gentlemen: 

In  accordance  witn  your  letter,  kindly  call  and 

demonstrate  the  guaranteed  Electric  Vacuum  Clean- 
ers offered  during  the  Special  Sale  at 
the  Special  price  of  $25  00,  on  time 
payments. 


Convenient  time  to  call 

This  O0cr  is  good  only  during  Iht  continuance  of  this  Spc 


A     FOLLOW-UP     CARD     USED     BY     THE     COMMONWEALTH     EDISON 
COMPANY    THAT    INVARIABLY    PRODUCED    SALES 

about  seventy-five  cleaners  a  month  with  ten  men  at 
work.  Similarly,  before  the  campaign  started  the  Mich- 
igan Avenue  Electric  Shop,  the  only  downtown  store 
then  operating,  was  selling  fifty  or  sixty  cleaners  a 
month,  but  after  Oct.  1  the  total  sales  of  the  two  down- 
town stores  jumped  to  260,  390  and  500  cleaners  a 
month. 

This  success  in  store  sales  can  be  accounted  for.  A 
woman  can  be  convinced  of  the  advantages  accruing  to 
the  owner  of  a  vacuum  cleaner  but  her  instinct  is  to 
"shop."  Consequently,  after  a  salesman  has  made  his 
demonstration  and  has  virtually  sold  the  cleaner,  she 
will  visit  the  electric  shop  to  look  over  all  makes,  and 
before  she  leaves  will  order  a  cleaner  of  some  type, 
paying  for  it  on  the  same  time-payment  plan  offered  by 
the  salesman.  So  the  real  value  of  an  effort  such  as 
this  cannot  be  judged  entirely  from  the  direct  results 
produced  by  the  campaign  crew.  All  sales  must  be 
taken  into  consideration,  and  were  the  whole  truth 
known  it  is  probable  that  every  store  in  Chicago  selling 
electrical  appliances  profited  directly  by  the  educational 
influence  of  this  campaign. 


Economies  in  Company    Stationery 

How    the   Pacific    l'owci    &.    Lighl     Company    Has    Reduced    the 

Numlii  i    •  >!    Ii  I   Report  Forms,  the  Time  of  Filling  Them 

in,  and  the  Cost  of  Printing 

i:v    LBWIB  A.  McArtiii  it 

By  rigid  scrutiny  of  existing  stationery  forms  and 
careful  consideration  before  new  ones  are  adopted,  the 
Pacific  Power  &  Light  Company  of  Portland,  Ore.,  has 
been  able  to  reduce  the  total  number  of  its  printed 
forms  from  450  to  375.  The  work  has  been  in  hand 
during  a  period  of  two  years,  but  eliminations  and  con- 
solidations have  been  made  only  as  old  stocks  were  used 
up.  When  new  supplies  were  ordered  by  the  store- 
keepers, the  forms  in  question  were  gone  over  carefully 
for  the  purpose  of  eliminating  all  unnecessary  features 
of  the  company's  form  system.  For  example,  many 
statistical  statements  and  other  forms  were  found  un- 
desirable and  of  little  practical  value  to  the  officials. 
Frequently,  moreover,  features  that  were  of  value  could 
be  consolidated  with  some  other  form.  In  several  in- 
stances the  desirable  points  of  four  or  five  forms  were 
consolidated  into  one  form.  This  resulted  in  a  great 
saving  in  printing  and  stores  investment,  and,  in  addi- 
tion, materially  lessened  the  number  of  entries  in  stores 
ledgers  where  stationery  forms  are  kept  in  stock.  Fur- 
thermore, an  operating  saving  was  made  in  eliminating 
the  work  of  filling  out  the  form  and  filing  it  after  it  has 
been  used. 

Elimination  and  consolidation  were  not  the  only 
economies  effected.  Many  of  the  older  forms  were 
found  to  be  of  sizes  that  cut  wastefully  from  paper 
stock,  and  others  were  in  size  quite  unsuited  to  their 
work.  Other  forms  were  on  paper  too  expensive  for 
the  service.  As  far  as  possible,  economical  standard 
sizes  were  adopted,  depending  on  the  dimensions  of  the 
printer's  stock,  size  of  filing  space,  or  some  other  gov- 
erning feature. 

On  investigation,  it  was  found  that  many  of  the  forms 
most  frequently  used  were  wasted  when  simply  padded, 
and  hence  thereafter  these  were  printed  with  small 
margins,  and  stapled  at  the  top  with  cheap  tagboard 
covers  on  each  bunch  of  50  or  100  sheets.  This  pro- 
duced a  great  saving  of  time  in  handling  forms  in 
stores  and  shipping  them  to  branch  offices,  and  in  addi- 
tion it  rendered  negligible  the  loss  from  pads  breaking 
up  and  sheets  getting  dirty,  either  in  the  store  room,  in 
transit  or  in  use. 

During  the  two  years  mentioned  a  number  of  new 
forms  have  been  adopted,  so  that  the  actual  reduction 
has  been  in  excess  of  the  seventy-five  forms  above 
noted.  The  company  prints  its  complete  stationery  list 
of  standard  forms  every  few  months  in  its  company 
bulletin. 


Brooklyn  Edison   Company  Wins  800  New- 
Houses  Under  Impulse  of  "Wire- 
Your-Home"  Campaign 

More  than  800  homes  were  wired  in  the  borough  of 
Brooklyn,  New  York  City,  during  "Wire-Your-Home" 
month,  400  contracts  being  taken  by  the  Edison  Electric 
Illuminating  Company  and  about  an  equal  number  by 
the  electrical  contractors.  This  is  about  eight  times  the 
normal  monthly  grist  of  business,  and  the  increase  is 
directly  attributed  to  the  added  impulse  of  the  cam- 
paign. The  average  contract  figured  at  approximately 
$100,  and  the  Edison  company  financed  more  than 
$40,000  of  this  business.  A  very  systematic  and  thor- 
ough selling  campaign,  which  covered  all  sections  of  the 
city,  was  made. 
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ARRANGEMENT   OF   PROJECTORS   ON    ROOF 

Flood  Lighting  a  30-Ft.  Silk  Flag  on  a 
Twenty-Story  Building 

When  a  lighting  salesman  from  the  Commonwealth 
Edison  Company  approached  an  official  of  the  Chicago 
Telephone  Company  to  sell  an  electric  flag  sign  that 
official  refused  to  accept  the  proposition.  "What  I 
want,"  said  he,  "is  to  light  the  big  silk  flag  on  the  top 
of  our  twenty-story  building.  During  the  day  we  fly 
the  pennant  of  the  Chicago  Telephone  Company,  but  at 
night  I  would  like  to  see  'Old  Glory'  on  that  50-ft.  flag- 
staff illuminated." 

Consequently  a  new  30-ft.  by  15.5-ft.  silk  flag  and  six 
flood-lighting  projectors  were  purchased  and  mounted 
on  portable  supports.  In  four  of  the  projectors  250- 
watt  stereopticon  lamps  were  used,  and  in  the  two 
others  500-watt  lamps  were  employed.  The  projectors 
were  first  mounted  on  portable  bases  so  that  by  experi- 
ment it  could  be  determined  where  they  would  produce 
the  best  results.  The  position  of  the  flagpole  at  the 
edge  of  the  roof  and  the  fact  that  the  flag  changed  its 
position  with  the  wind  added  difficulties  to  the  problem. 

As  the  installation  stands  it  is  not  always  necessary 
to  use  all  of  the  units  to  light  the  flag.  To  effect  operat- 
ing economy  and  to  make  sure  that  the  flag  is  properly 
lighted,  one  man  is  detailed  to  adjust  the  projectors  each 
evening  and  to  light  those  units  which  are  needed.  The 
two  500-watt  units  are  directed  at  the  blue  star  field  of 
the  flag  at  all  times  because  the  dark  color  of  this  por- 
tion makes  it  most  difficult  to  illuminate.     The  mini- 


mum number  of  lamps  ordinarily   used  on  the  flag  is 
four. 

The  first  cost  of  this  installation,  including  projectors 
at  $106,  wiring  at  $50,  and  the  projector  supports  at 
about  $1.50  each,  was  about  $1G5,  exclusive  of  labor. 
Most  of  the  installation  work  was  done  by  the  tele- 
phone company's  own  engineering  and  construction  de- 
partment. The  portable-lamp  supports,  which  consist  of 
0.25-in.  by  1.5-in.  strap  iron  and  24-in.  by  24-in.  oak 
bases,  were  also  made  by  the  company's  men.  Under 
Chicago  conditions  it  is  necessary  to  wash  the  flag 
about  once  every  two  weeks  at  a  cost  of  approximately 
fifty  cents. 


Electrics  in  a  California  Tour — Thirty-Four 

Cars  Make  70-Mile  Round-trip  Run 

An  interesting  demonstration  of  the  touring  capacity 
of  the  electric  vehicle  was  given  in  Los  Angeles,  Cal.. 
last  month,  when  thirty-five  Beardsley  electric  vehicles 
assembled  for  a  run  to  Long  Beach  and  return.     The 


A     FEW     OF     THE     THIRTY-FIVE     ELECTRICS     WHICH     MADE     THE 
70-MILE    LOS    ANGELES-LONG    BEACH    ROUND-TRIP   RUN 

cars  were  driven  by  their  owners  and  carried  as  pas- 
sengers more  than  100  guests.  Each  car  averaged  over 
70  miles  on  the  trip,  and  not  a  single  mishap  occurred. 
The  return  trip  of  35  miles  was  made  in  two  hours,  and 
every  car  came  home  under  its  own  power.  The  fact 
that  all  these  vehicles  were  driven  by  their  owners, 
several  of  whom  can  boast  of  more  than  fourscore 
years,  and  two-thirds  of  whom  were  women,  is  striking 
evidence  of  the  practical  utility  of  the  electric  vehicle. 
This  run  was  made  by  what  is  said  to  have  been  the 
largest  gathering  of  one  make  of  electric  vehicles  ever 
assembled  for  a  tour. 


ONE   OF   THE   PROJECTOR   LAMPS,   AND   THE   ROW   OF   REFLECTORS 
ALONG    PARAPET    NEAR    FLAG    POLE 


Taking  on  West  Virginia  Coal  Mines  as 

Central  Station  Customers 

New  contracts  made  by  the  Virginian  Power  Com- 
pany, Charleston,  W.  Va.,  of  which  H.  G.  Scott  is  gen- 
eral manager,  with  coal  mines  not  yet  connected  to  the 
company's  lines,  will  increase  its  coal  consumption  from 
about  80,000  tons  per  annum  to  about  125,000  tons  per 
annum.  The  company  has  just  begun  a  comprehensive 
campaign  of  education  in  the  form  of  paid  advertise- 
ments in  the  leading  Charleston  newspaper  to  encourage 
the  establishment  of  new  industries  in  its  territory  and 
to  promote  harmonious  relations  between  itself  and  the 
public.  The  services  of  a  professional  journalist  have 
been  engaged  for  this  purpose. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


German  Electricity  Supply  and  Rates 

Proposed    Qovernxnenl    Supervision   Concerning   Desirability   oi 

Uniform  Supply  Throughout  the  Nation     The 

New  Kates  d1  the  Municipal  Electricity 

Works  of  Berlin 

IN  FAck.  /cit.  of  March  1,  L916,  Fr.  Schmidt  refers 
to  a  German  government  manifesto  issued  before 
the  war  on  the  desirability  of  uniformity  Of  elec- 
tricity supply  throughout  Germany  in  such  a  way  that 
not  only  the  rich  and  highly  populated  districts  would 
be  supplied  with  electric  service,  but  also  the  poorer 
and  the  less  populated  agricultural  districts.  While  the 
author  of  the  article  agrees  with  this  general  tendency, 
he  would  deplore  any  restrictive  regulations  of  the  gov- 
ernment since  these  would  only  discourage  private  en- 
terprise to  go  into  unremunerative  transmission 
schemes  in  agricultural  districts.  If  private  parties  un- 
dertake such  pioneer  work,  they  ought  to  have  some- 
thing of  a  monopoly  in  carrying  out  the  installation. 
The  author  thinks  that  in  the  end  it  should  not  be  the 
state  which  should  take  over  the  electricity  supply,  but 
expresses  his  belief  that  each  province  should  do  so,  in- 
stalling one  or  more  large  generating  plants  and  a 
transmission  system  extending  over  the  province.  The 
distribution  to  the  consumers  should,  he  thinks,  be  in 
the  hands  of  the  counties  or  municipalities,  and  the  elec- 
tricity supply  systems  of  the  different  provinces  should 
be  inter-connected. 

In  Elek.  Zeit.  of  March  9,  1916,  there  is  an  interest- 
ing review  of  the  new  selling  rates  for  electricity  which 
have  been  put  in  force  by  the  Berlin  Electricity  Works 
on  April  1,  1916,  and  a  comparison  with  the  former 
rates. 

The  general  rate  for  lighting  was  formerly  10  cents 
per  kilowatt-hour,  and  to  large  consumers  a  discount 
was  allowed  at  the  end  of  the  year  according  to  the 
consumption  during  the  year;  this  necessitated  a  great 
deal  of  calculations  and  repayments  at  the  end  of  the 
year.  To  avoid  this,  the  following  sliding  scale  has 
been  introduced  for  lighting.  The  first  15,000  kw.-hr. 
in  a  year  are  charged  at  10  cents  per  kilowatt-hour,  the 
next  15,000  kw.-hr.  at  8.75,  and  any  excess  at  7.5  cents. 
If  a  consumer  has  several  installations  at  some  distance 
from  each  other,  the  consumption  in  all  of  these  is 
lumped  together  and  taken  as  a  unit. 

The  special  rate  for  hours  of  low  load  at  the  central 
station  was  formerly  4  cents  per  kilowatt-hour  for  the 
night  hours  only  after  10  p.  m.  This  same  rate  has 
now  been  extended  for  all  hours  between  10  p.  m.  and 
4  p.  m.  the  next  day.  This  rate  is  allowed  only  to  con- 
sumers who  guarantee  to  use  at  least  $125  worth  of 
energy  during  these  low-rate  hours. 

For  small  installations  up  to  200  watts  rating  the 
consumer  can  choose  to  pay  a  flat  rate,  but  must  do  so 
for  at  least  a  year,  according  to  the  following  table: 


Hating 
Yearly  Mat  rate. 


60  watts   SO  watts   100  watts  140  watts  200  watts 
.    $6.30  $8.40  $10.50  $14.70  $21.00 


This  rate  is  payable  in  four  quarterly  installments, 
one-third  of  the  rate  on  Oct.  1  and  Jan.  1,  one-sixth  on 
April  1  and  July  1.  The  condition  is  made  that  the 
watts  demand  agreed  upon  will  not  be  used  for  more 


than  1600  hours  in  the  year  and  the  electricity  works 
have  the  right  to  install  control  apparatus.  For  any 
consumption  above  this  number  of  hours  4  cents  is 
charged  per  kilowatt-hour. 

For  power  purposes  and  commercial  uses  the  mini- 
mum consumption  during  the  year  is  fixed  at.  300  kw.-hr. 
at  $12  (instead  of  400  kw.-hr.  at  $16,  which  was  the 
former  minimum  limit). 

For  residences  and  workshops  a  rate  of  4  cents  per 
kilowatt-hour  may  be  selected  irrespective  of  the  use 
to  which  the  electric  current  is  to  be  put,  but  in  this 
case  an  extra  lighting  charge  is  made  of  0.75  cent  per 
month  for  each  square  meter  of  the  total  area  of  the 
residence  of  workshop  (7  cents  per  100  sq.  ft.). 

Special  inducements  are  made  to  facilitate  wiring, 
for  instance,  in  form  of  loans  for  the  wiring  installa- 
tion to  be  paid  back  in  installments.  To  owners  of  older 
houses  (not  new  buildings)  who  have  not  yet  electric 
light  and  have  the  house  wired,  the  inducement  is  made 
that  a  certain  amount  of  energy  (depending  on  the  size 
of  house)  will  be  supplied  free  for  the  first  year,  pro- 
vided no  prepayment  gas  meters  are  in  the  house. 


Generators,   Motors  and   Transformers 

Hot  Cathode  Argon  Gas-Filled  Rectifier. — G.  Stanley 
Meikle. — A  contribution  from  the  research  laboratory 
of  the  General  Electric  Company.  The  kenotron,  in  its 
present  commercial  form,  is  made  to  supply  currents  as 
high  as  250  milliamperes,  at  voltages 
up  to  100,000.  However,  owing  to 
the  fact  that  the  voltage  drop  in  the 
kenotron  when  rectifying  currents  of 
the  above  order  of  magnitude  is  rela- 
tively high  (100-500  volts),  it  is  im- 
practicable to  use  this  device  on 
low-voltage  circuits.  Fig.  1  shows  a 
sketch  of  a  rectifier  in  which  the 
cathode  consists  of  a  filament  of 
small  tungsten  wire  coiled  into  a 
closely  wound  spiral,  and  a  tungsten 
anode  of  relatively  large  cross-sec- 
tion, with  a  comparatively  smooth 
surface.  The  filament  ends  are  welded 
to  heavy  tungsten  wires,  while  the 
anode  lead  is  swaged  from  the 
anode,  though  it  is  still  a  part  of  it.  All  leads  are 
sealed  directly  through  the  high  heat-resisting  glass 
into  3-in.  spherical  bulbs  of  a  similar  glass.  A  pres- 
sure of  argon  between  3  and  8  cm.  (measured  cold) 
gives  very  good  results  and  is,  therefore,  the  pressure 
used  in  this  type  of  rectifier.  The  half -wave  type  shown 
in  Fig.  1  is  very  desirable,  because  of  the  simplicity  of 
its  construction  and  installation.  A  typical  circuit  for 
this  half-wave  rectifier,  consisting  of  a  40-watt  trans- 
former for  filament  excitation,  a  load  and  a  means  of 
regulation,  is  shown  in  Fig.  2.  Where  efficiency  is  not 
a  serious  consideration,  regulation  can  be  secured  by 
placing  resistance  in  series  with  the  load.  If  efficiency 
must  be  considered,  however,  the  line  voltage  is  trans- 
formed to  values  where  no  regulation  is  required,  so 
that  the  load  can  be  placed  directly  between  the  ter- 


fig.  1 
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minals  of  the  transformed  source.  Unless  a  sufficiently 
great  number  of  these  units  controlling  relatively  large 
amounts  of  energy  are  placed  in  a  power  circuit  in  such 
a  way  as  to  badly  distort  its  wave  shape,  the  use  of  this 
type  of  tube  is  permissible.  As  a  matter  of  fact,  the 
half-wave  unit  of  low-current  capacity  if  generally  in- 
stalled will  have  no  appreciable  effect  upon  the  power 
supplying  circuit.  Should  this  feature,  however,  be- 
come objectionable  to  the  central  station  when  high- 
current  units  are  used,  two  half-wave  rectifiers  can  be 
placed  in  circuit,  as  shown  in  Fig.  3.    The  compensator 
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FIGS.    2    AND    3 — METHODS    OF    CONNECTING    SINGLE    AND    TWO 
HALF-WAVE    GAS-FILLED    RECTIFIERS    FOR    SERVICE 

is  designed  to  transform  the  voltage  to  values  required 
for  regulation,  and  to  supply  current  for  exciting  the 
filament.  It  possesses  as  much  or  as  little  reactance  as 
the  characteristics  of  the  load  require  for  proper  opera- 
tion. Where  it  is  possible  to  split  the  load  into  equal 
parts,  or  where  the  total  load  is  divided  into  units  as, 
for  example,  the  vehicle  battery  of  a  central  charging 
station,  the  half-wave  units,  each  with  its  individual 
battery  load,  are  connected  into  the  circuit  in  such  a 
way  that  half  of  the  tubes  are  rectifying  one  loop  of 
the  wave,  while  the  other  half  rectify  the  remaining 
loop.  The  resultant  effect  upon  the  wave  shape  of  the 
main  circuit  is  similar  to  that  when  the  full-wave  rec- 
tifier is  used.  The  full-wave  gas-filled  rectifier  shown 
in  Fig.  4  consists  of  a  tube  into  which  are  sealed  two 
anodes  and  a  common  cathode.  This  type  of  rectifier 
is  connected  in  a  compensator  circuit,  Fig.  5,  very 
much  in  the  same  way  as  the  two  half-wave  units  shown 
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FIGS.  4  AND  5 — FULL-WAVE  GAS-FILLED  RECTIFIER  AND  METHOD 
OF   CONNECTING  FOR   SERVICE 

in  Fig.  3.  Oscillograms  showing  the  behavior  of  the 
rectifier  are  given. — Gen  Elec.  Review,  April,  1916. 

Distribution  of  Magnetic  Flux  in  Commutating  Zone 
of  Direct-Current  Machines.— Cl.  Shenfer—  The  au- 
thor, on  the  basis  of  a  series  of  oscillograms,  arrives 
at  the  conclusion  that  the  magnetic  lines  of  force  of  a 
commutating  pole  pass  through  the  iron  of  the  armature 
core  and  not  across  the  teeth  and  slots,  avoiding  the 
iron  of  the  armature  core,  which  latter  theory  is  the 
one  accepted  by  several  authors. — London  Electrician, 
April  7,  1916. 

Polyphase  Commutator  Motor. — H.  Kafka. — A  long 
mathematical  article  developing  the  circular  diagram 
for  the  polyphase  shunt  commutator  motor. — Elek.  u. 
Masch.  (Vienna),  Jan.  23  and  30,  1916. 

Rotary  Converter. — A  note  on  a  recent  British  patent 
(4401,  1915)  of  M.  Walker  for  a  rotary  converter,  the 
virtual  position  of  the  poles  of  which  can  be  moved  in 


fig.  6 


respect  to  the  brush  position  by  changing  the  polarity 
of  portions  of  the  poles  and  by  a  commutating  pole  ex- 
cited from  a  double  brush. — London  Elec.  Eng'ing, 
April  13,  1916. 

Electric  Diagrams. — P.  Rayner-Smith. — With  refer- 
ence to  G.  Kapp's  proposed  system  of  uniformity  in 
drawing  electrical  diagrams  recently  abstracted  in  the 
Digest,  the  author  calls  attention  to  the  new  series  of 
electrical  symbols  prepared  this  year  by  the  U.  S.  Patent 
Office  as  a  chart  for  draughtsmen.  These  symbols  are 
compared  with  Kapp's  symbols  and  critically  discussed. 
— London  Electrician,  April  21,  1916. 

Lamps  and  Lighting 

Inclosed  Cadmium-Vapor  Arc  Lamp. — Henry  J.  S. 
Sand. — An  abstract  of  a  (British)  Physical  Society 
paper  on  an  inclosed  cadmium-vapor  arc  lamp  which  is 
shown  in  Fig.  6.  It  consists  of  a  quartz  tube  bent  into 
an  inverted  U  in  such  a  manner  as  to 
give  rise  to  a  short  cathode  chamber, 
A,  and  a  long  anode  chamber,  B.  Each 
of  these  chambers  is  continued  in  a 
leg  consisting  of  a  thick-walled  capil- 
lary through  which  a  tungsten  wire 
passes,  lead  seals,  s,  s,  being  fitted  at 
the  ends  of  the  legs.  The  method  of 
filling  the  lamp  is  described.  It  is 
started  by  heating  with  a  Bunsen 
burner  from  the  top  until  the  metal  is 
well  molten.  When  started  from  the 
cold  it  usually  lights  up  even  before 
tilting;  it  is  usually  run  on  a  lighting 
circuit  of  100  or  200  volts  with  a  resistance  adjusted  to 
take  a  current  of  5  amp.  to  7  amp.  on  short-circuit.  The 
voltage  on  the  terminals  of  the  lamp  is  low,  usually 
about  30. — London  Electrician,  April  14,  1916. 

Traction 

Leakage  of  Current  from  Electric  Railways. — Bur- 
ton McCollum  and  K.  H.  Logan. — A  paper  in  which 
the  authors  discuss  the  factors  which  influence  the  es- 
cape of  current  from  street  railway  tracks  and  indicate 
the  importance  of  each  factor  as  a  possible  cause  of 
electrolysis  of  gas  in  water  pipes.  Some  of  the  ex- 
tended conclusions  of  the  authors  are  as  follows:  The 
voltage  and  current  conditions  in  the  return  circuit  are 
characterized  by  three  constants,  namely,  the  resistance 
of  the  track  per  unit  length,  the  leakage  resistance  be- 
tween track  and  ground  per  unit  length,  and  the  feed- 
ing distance.  The  effect  of  track  resistance  on  leak- 
age currents  is  exactly  the  inverse  of  leakage  resis- 
tance; hence  an  increase  in  leakage  resistance  in  any 
given  ratio  leakage  currents  in  the  same  degree  as  in- 
creasing the  conductance  of  the  tracks  in  the  same 
ratio.  This  emphasizes  the  importance  from  an  elec- 
trolysis standpoint  of  so  constructing  the  roadbed  as 
to  give  the  highest  practicable  leakage  resistance.  The 
leakage  current  from  any  given  line  increases  much 
faster  than  the  length  of  the  line.  This  shows  the  im- 
portance of  reducing  feeding  distances  as  much  as 
practicable.  Where  the  bus  is  not  grounded  there  will 
be  distinct  positive  and  negative  areas  and  the  relative 
extent  of  the  positive  and  negative  areas  is  not  a  con- 
stant but  varies  with  the  length  of  the  line,  the  track 
resistance,  and  the  leakage  resistance.  For  short 
track  lengths  the  percentage  of  the  total  current  which 
leaks  from  the  tracks  increases  practically  as  the  square 
of  the  feeding  distance.  For  long  feeding  distances 
the  rate  of  change  of  leakage  current  with  distance  is 
much  less  than  for  short  feeding  distances.  The  maxi- 
mum leakage  current  increases  less  rapidly  than  the 
track  resistance,  except  where  the  track  resistance  is 
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verj  low.  it  the  leakage  resistance  Is  Binall,  such  a 
thai  corresponding  to  an  average  concrete  roadbed  or 
nark  embedded  In  damp  soil,  the  leakage  current  de- 
creases verj  rapidly  with  Increase  in  leakage  resistance. 
For  high  values  <>f  leakage  resistance,  however,  the 
effecl  of  Increasing  the  leakage  resistance  on  the  total 
leakage  current  Is  much  less,  h'  the  i>us  be  grounded 
as  by  connecting  it  to  the  buried  pipe  systems  the  total 
leakage  currenl   is  greatly  Increased.     With  grounded 

bus    the    rate    of    increase    m    leakage    current     becomes 

relatively  small  as  the  power  house  is  approached  and 
becomes  zero  at   the  negative  bus.     Where  conditions 

are  relatively  good,  increase  in  leakage  resistance  has  a 

greater  effecl  in  reducing  leakage  currents  if  the  bus  is 

grounded  than  when  it  is  ungrounded.  When  the  con- 
ditions are  such  as  to  give  rise  to  only  moderate  leak- 
ape  currents,  the  maximum  leakage  may  be  more  than 
doubled  by  grounding  the  negative  bus.  Where  leak 
age  conditions  are  bad  the  ratio  of  increase  in  leakage 
currenl  due  to  grounding  is  less  but  the  increase  is 
still  quite  marked.  These  facts  emphasize  the  im- 
portance of  insulating  the  negative  bus.  If  the  bus  be 
grounded,  the  maximum  leakage  increases  more  rapidly 
than  the  feeding  distance.  For  ordinary  values  of 
track  resistance  and  leakage  resistance  this  is  particu- 
larly true  for  feeding  distances  up  to  about  15,000  ft. 
or  16,000  ft.  For  very  long  feeding  distances  such  as 
are  frequently  encountered  on  interurban  lines,  prac- 
tically all  of  the  current  may  return  by  way  of  the 
earth.  Potential  gradients  in  the  tracks  may  be  ma- 
terially reduced  due  to  leakage  currents,  and  this  re- 
duction is  more  marked  if  the  bus  is  grounded.  Low 
potential  gradients  are  not  in  themselves,  therefore,  a 
definite  indication  of  good  electrolysis  conditions,  but 
on  the  contrary  may  be  due  to  excessive  leakage  of  cur- 
rent from  the  tracks.  Other  factors  must  be  consid- 
ered, therefore,  in  interpreting  gradient  measurements. 
Low  over-all  potentials  like  low  potential  gradients,  are 
not  a  positive  indication  of  good  electrolysis  condi- 
tions. It  is  necessary  to  know  the  cause  of  the  low 
values  before  their  significance  can  be  determined.  Al- 
though high  leakage  resistance  lowers  the  leakage  cur- 
rent, it  also  increases  the  potential  difference  between 
tracks  and  earth.  High  potential  differences  are  not  in 
themselves,  therefore,  a  definite  indication  of  leakage 
current.  As  the  track  resistance  or  feeding  distance  in- 
creases indefinitely,  the  potential  difference  between 
tracks  and  ground  at  power  house  becomes  indefinitely 
large,  and  the  area  of  the  positive  zone  becomes 
indefinitely  small.  Thus,  with  high  track  resistance 
or  long  feeding  distances  there  will  be  very  severe 
trouble  in  a  relatively  small  area.  High  track  re- 
sistance and  low  leakage  resistance  both  tend  to  reduce 
the  size  of  the  positive  area,  although  tending  to  in- 
crease the  total  amount  of  leakage  current,  and  hence 
they  greatly  increase  the  severity  of  the  electrolysis 
trouble  near  the  power  house.  A  relatively  small  posi- 
tive area,  therefore,  is  an  indication  of  bad  electrolysis 
conditions  generally.  The  length  of  the  positive  zone 
varies  from  a  maximum  of  42  per  cent  of  the  feeding 
distance  under  ideal  electrolysis  conditions  to  an  in- 
definitely small  value  where  electrolysis  conditions  are 
particularly  bad. — Technologic  Papers,  Bureau  of 
Standards,  No.  63,  March  14,  1916. 

Electrophysics  and  Magnetism 

Influence  of  Crystals  in  Pure  Iron  on  Electric  and 
Magnetic  Properties. — F.  C.  Thompson. — Experiments 
were  made  with  specially  pure  Swedish  bar  iron.  By 
heat  treatment  the  number  of  crystals  per  centimeter 
could  be  varied  from  690  in  the  quenched  and  tempered 
sample  to  about  10  in  the  drastically  annealed  one. 
Measurements  of  the  electric  resistance  show  that  in 


every  case  an  Increase  In  the  crystal  size  is  accompanied 
by  a  corresponding  decrease  of  the  specific  resistance. 

On  the  other  hand,  magnetic  tests  indicate  that  the 
maximum  induction  lor  a  held  of  96  gauss  and  the 
remnant  magnetism  are  both,  to  all  intents  and  pur- 
poses, independent  of  the  size  of  t  he  constituent  crystals. 

Philoe.  Man-,  April,  1916. 

Units,    Measurements  and   Instruments 

Flicker  Photometer.      II.  Iv  [VE8  and  Iv  F.  KING8BUBY. 

A  second  long  paper  on  the  theory  of  the  flicker  pho- 
tometer. In  the  present  paper  unsymmetrical  conditions 
are  discussed,  and  several  new  experimental  results  on 
the  phenomena  of  frequency  of  the  disappearance  of 
flicker  are  given.  The  high  sensibility  of  the  flicker 
photometer  is  shown  to  be  due  to  the  very  rapid  increase 
in  the  critical  frequency  of  disappearance  of  flicker  on 
each  side  of  the  equality  setting.  In  a  flicker  photometer 
which  exposes  the  compared  colors  for  unequal  periods, 
the  less  exposed  color  will  be  under-rated.  This  form  of 
flicker  photometer  is  less  sensitive  than  the  ordinary 
equal-exposure  arrangement.  Mechanical  imperfections 
in  the  flicker-photometer  field  are  shown  to  shift  seri- 
ously the  equality  point  even  with  no  color  difference, 
emphasizing  the  necessity  for  strictly  substitution  meth- 
ods in  flicker  photometry.  The  behavior  of  the  visual 
apparatus  toward  intermittent  light  is  closely  parallel 
to  the  action  of  a  layer  of  matter  obeying  the  Fourier 
conduction  law,  in  which  the  diffusivity  varies  as  the 
logarithm  of  the  intensity  of  the  illumination,  this  layer 
being  exposed  to  the  intermittent  light  on  one  side,  while 
its  condition  on  the  other  side  is  measured  by  an  instru- 
ment whose  sensibility  is  governed  by  the  Weber-Fechner 
law.  The  authors  show  that  a  theory  can  be  given  which 
predicts  with  great  accuracy  all  the  known  experimental 
facts  in  connection  with  the  flicker  photometer. — Philos. 
Mag.,  April,  1916. 


Book  Reviews 

Essentials  of  Electrical  Engineering.  By  John  Fay 
Wilson.  New  York:  D.  Van  Nostrand  Company. 
332  pages.  282  illustrations.  Price,  $2.50. 
This  work  is  strictly  a  student  text-book.  It  deals 
with  fundamentals,  first  of  electric  circuits  and  then  of 
machines.  The  author  emphasizes  the  fact  that  the 
principles  and  laws  which  relate  to  the  flow  of  con- 
tinuous current  also  govern  the  flow  of  alternating  cur- 
rent. The  fundamental  laws  of  the  electric  circuit  are, 
therefore,  fully  developed  before  any  study  of  machines 
is  attempted.  Although  little  data  or  reference  infor- 
mation on  the  performance  of  machines  are  given,  the 
discussion  of  the  principles  on  which  their  operation 
is  based  is  presented  from  a  most  practical  viewpoint 
and  in  sufficient  detail  to  give  the  student  an  insight 
into  the  problems  of  electrical  machine  design,  construc- 
tion and  operation.  It  should  be  an  excellent  text-book 
for  classroom  work  or  a  reference  text-book  for  a  lecture 
course,  being  based  upon  the  experience  of  the  author 
in  classroom  instruction. 


Pole  and  Tower  Lines  for  Electric  Power  Trans- 
mission.   By  R.  D.  Coombs.   New  York:  McGraw- 
Hill  Book  Company,  Inc.     272  pages,  163  illustra- 
tions.   Price,  $2.50. 
Since  the  advent  of  long-distance,  high-tension  trans- 
mission of  electrical  energy,  there  have  been  very  few 
worthy  publications  brought  out   (other  than  the  pro- 
ceedings of  the  A.  I.  E.  E.)  that  have  kept  pace  with 
the  rapid  advancement  in  this  branch  of  engineering, 
particularly  in  connection  with  the  design  and  construc- 
tion of  the  transmission  line  itself.    However,  the  book 
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on  "Pole  and  Tower  Lines  for  Electric  Power  Trans- 
mission," just  issued,  which  has  been  written  from  the 
standpoint  of  American  practice,  is  an  exception  to  this 
statement.  The  subject-matter  of  the  volume,  covering 
some  fourteen  chapters,  is  creditably  arranged  under 
proper  headings,  the  discussions  are  interesting,  the 
illustrations  are  well  selected,  and  the  data  are  compiled 
in  a  clear,  concise  and  readable  manner.  As  the  author 
states,  his  object  is  more  to  give  the  reader  a  clearer 
perception  of  the  application  of  the  laws  of  mechanics 
as  applied  to  the  case  in  hand  than  to  deal  with  purely 
•electrical  problems.  The  design  of  the  supporting 
structures  or  towers,  along  with  construction  methods 
and  various  materials  employed  in  connection  with 
many  of  the  American  transmission  lines,  are  described 
at  some  length,  and  the  many  tables  and  computations 


incorporated  in  these  chapters  are  valuable  and  interest- 
ing. The  chapters  devoted  to  wooden  poles,  concrete 
poles,  steel  poles  and  towers,  and  special  structures  deal 
with  most  of  the  approved  methods  of  present-day  con- 
struction along  these  lines.  In  connection  with  the  use 
of  wooden  poles,  various  methods  of  impregnation  or 
preservative  treatment  are  described,  and  the  relative 
values  of  the  pressure,  open-tank  and  brush  treatments 
discussed.  Foundation  work  receives  due  consideration, 
the  chapter  devoted  to  this  subject  being  replete  with 
illustrations  showing  the  most  approved  practice  in  this 
connection.  The  chapter  on  erection  and  costs,  and  on 
general  specifications,  is  also  creditable.  The  relative 
values  given  for  suspension  and  pin-type  insulators  are 
interesting  from  an  operating  as  well  as  from  an  en- 
gineering viewpoint. 


"Movie   Engineering" — The    Selec- 
tion of  the  Most  Efficient 
Screen  Surface 

To  the  Editor  of  Electrical  World: 

Sir:  The  writer  has  read  with  con- 
siderable interest  the  editorial  in  your 
issue  of  April  22  concerning  "Movie 
Engineering."  The  points  brought  out 
are  certainly  important  and  give  some 
idea  of  the  large  field  there  exists  for 
engineering  work  along  this  line.  The 
question  of  the  proper  projection  screen 
for  use  in  a  photo-play  house  is,  as 
stated,  of  the  greatest  importance,  and 
while  in  general  the  article  is  correct, 
yet  it  seems  that  the  author  has 
drawn  some  erroneous  conclusions. 

The  three  prime  requisites  for  a 
photo-play  projection  screen  are:  (1) 
the  furnishing  of  a  bright,  attractive 
picture  to  the  audience;  (2)  the  elimina- 
tion of  eyestrain  on  the  part  of  the 
spectator  to  as  great  an  extent  as  pos- 
sible, and  (3)  the  highest  efficiency  of 
reflection  of  the  screen. 

From  a  general  consideration  of  the 
subject,  and  from  tests  which  the  writer 
has  carried  on  at  some  length,  it  has 
been  found  that  the  brightness  of 
picture  is  one  of  the  features  of  most 
importance.  The  screen  picture  must 
be  attractive  and  bright  to  the  audi- 
ence, and,  to  get  full  value  of  all  seats 
in  the  house  this  must  be  true  when 
the  screen  is  viewed  from  any  seat, 
whatever  its  location.  This  means  that 
in  a  broad  house  a  screen  must  be  used 
which  has  a  distribution  curve  such 
that,  from  whatever  angle  the  screen 
is  viewed,  the  brightness  is  approxi- 
mately constant;  on  the  other  hand,  in 
a  narrow  house  it  is  only  necessary  that 
this  brightness  of  picture  subtend  a 
small  angle  on  account  of  the  narrow 
width  of  the  seating  space. 

If  now  in  this  narrow  house  the  same 
screen  is  used  as  in  the  broad  house 
above,  a  large  amount  of  light  will 
simply  be  thrown  from  the  screen  onto 
the  side  walls  of  the  auditorium,  which 
is  far  from  desirable,  as  it  raises  the 
illumination  in  the  auditorium,  and  by 
so  doing  actually  makes  the  screen 
picture  look  less  bright  by  contrast. 
However,  if  a  so-called  "focusing" 
screen  is  used,  then  similar  conditions 
will  exist  for  the  narrow  house  as  exist 
for  the  broad  house — that  is,  an  equally 
bright  picture  from  all  seats  and  very 
little  side  wall  illumination. 


Readers'  Views 
and  Comments 


Considering  the  second  point,  namely, 
the  elimination  of  eyestrain  to  as  great 
an  extent  as  possible  without  interfer- 
ing too  much  with  the  brightness  of 
the  picture,  it  has  been  found  from 
numerous  experiments  and  tests  that 
the  eyestrain  resulting  from  a  given 
bright  surface  or  spot  depends  not  only 
upon  the  intrinsic  brilliancy  or  bright- 
ness of  the  surface  or  spot  in  question, 
but  also  upon  the  solid  angle  subtended 
by  the  picture  on  the  screen  as  viewed 
by  the  spectator.  The  greater  this 
angle  the  greater  the  eyestrain — in 
other  words,  those  spectators  who  are 
seated  near  the  front  of  the  auditorium, 
down  near  the  brightly  lighted  screen, 
will  be  subject  to  more  eyestrain  than 
those  seated  some  distance  from  the 
screen.  If  it  is  desired  to  keep  the 
eyestrain  to  a  low  value  in  all  parts  of 
the  house,  it  is  necessary  to  lower  the 
brilliancy  or  brightness  of  the  screen 
to  the  eye  of  the  spectator  sitting  close 
to  the  screen,  while  maintaining  a 
higher  degree  of  brightness  to  the  eye 
of  the  person  sitting  farther  away.  In 
the  case  of  a  matt-surface  screen,  such 
as  the  author  speaks  of  in  his  article, 
this  is  not  the  case,  the  screen  appear- 
ing practically  as  bright  when  looked 
at  by  the  spectator  well  in  front  as  it 
appears  to  the  spectator  in  the  rear  of 
the  house.  On  the  other  hand,  a  so- 
called  "focusing"  screen,  such  as  the 
author  speaks  of  as  the  "aluminum" 
type,  if  properly  installed  will  give  to 
the  spectator  sitting  well  in  front  a 
picture  less  bright  than  it  gives  to  a 
spectator  well  back  in  the  house.  That 
is  to  say,  if  a  house  is  narrow  enough 
to  permit  of  the  use  of  a  focusing 
screen,  then  a  more  nearly  correct  dis- 
tribution of  light  can  usually  be  pro- 
cured than  if  a  "matt"  or  diffusing 
screen  is  used. 

The  third  point,  namely,  the  effi- 
ciency, is  one  of  great  importance  to 
the  exhibitor,  due  to  the  fact  that  this 
will  determine  the  amount  of  current 
he  will  have  to  use  to  obtain  a  satisfac- 
tory picture;  in  other  words,  the  effi- 


ciency of  his  screen  is  a  "dollars  and 
cents"  question  in  his  daily  expense. 
The  greatest  difference  between  the 
diffusing  screen  and  the  focusing  screen 
is  this  point  of  efficiency.  Of  course, 
we  must  grant  at  the  beginning  that  it 
is  impossible  to  use  a  focusing  screen 
in  a  wide  house.  In  other  words,  such 
houses  can  only  be  satisfactorily  lighted 
by  means  of  the  diffusing  or  matt  sur- 
face screens.  In  a  narrow  house,  how- 
ever, the  matt  screen,  on  account  of  its 
distribution  of  the  light,  throws  a  large 
percentage  of  the  total  light  on  the  side 
walls  and  only  a  small  percentage  of 
the  total  light  is  reflected  directly  back 
to  that  portion  of  the  auditorium  in 
which  the  audience  is  seated.  Hence, 
the  efficiency  of  such  a  screen  so  in- 
stalled is  very  low,  indeed,  and  the 
amount  of  light  thrown  on  the  screen 
must  be  very  high  in  order  to  give  a 
bright  picture  to  the  audience.  If  now, 
in  this  same  narrow  house,  a  proper 
focusing  screen  be  installed,  a  very 
large  percentage  of  the  light  will  be 
thrown  back  to  the  eyes  of  the  audience 
and  only  a  comparatively  small  per- 
centage will  be  thrown  on  the  side  walls 
of  the  auditorium,  giving  a  compara- 
tively high  efficiency  and  requiring  a 
greatly  reduced  consumption  of  current 
for  the  same  brightness  of  picture  than 
is  the  case  with  the  diffusing  screen. 

The  point  brought  out  in  the  editorial 
of  a  focusing  screen  appearing  brighter 
in  one  particular  spot  is  certainly  to  be 
considered,  and  it  is  true  that  such  a 
condition  exists  in  some  makes  of 
focusing  screens,  due  to  their  distribu- 
tion of  light. 

In  regard  to  cleaning  and  renewal  of 
reflecting  surface,  it  is  true  that  the 
matt  surface  screen  is  generally  more 
easy  to  clean  or  care  for  than  the 
majority  of  the  focusing  screens.  How- 
ever, there  are  focusing  screens  on  the 
market  that  show  no  depreciation  after 
a  long  period  of  use,  and  that  are  kept 
at  the  highest  point  of  efficiency  by 
washing  from  time  to  time  with  ordi- 
nary soap  and  water. 

It  is  hoped  that  these  remarks  will 
not  be  taken  in  any  way  except  that  of 
a  desire  to  bring  out  certain  points  not 
mentioned  in  the  editorial,  and  to  urge 
on  the  present  tendency  of  scientific 
research  in  the  field  of  photo-play  pro- 
jection. L.  W.  McOmber, 
Vaughn,  Meyer  rf  Sweet. 
'  Milwaukee,    Wis. 
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W      II.    THOMSON.    .IK. 


William  II.  Thomson,  Jr.,  who  has 
been  appointed  general  manager  of  the 

Kansas  City  (Mo.)  Light  «.V-  Power 
Company,    for    the    last     live    years    lias 

been    general     manager    of    the    Des 

Moines  (la.)  Electric  Company.  Mr. 
Thomson  was  graduated  from  Cornell 
University  in  1898  and  for  four  years 
after  leaving  Cornell  he  served  as  as- 
sistant to  the  general  manager  of  the 
St.  Paul  (Minn.)  Gas  Light  Company. 
Afterward  he  held  the  position  of  gen- 
eral manager  of  the  Union  Light,  Heat 
&  Power  Company  of  Fargo,  N.  D.,  and 
was  promoted  from  that  position  to  be 
assistant  general  manager  of  the  San 
Antonio  (Tex.)  Gas,  Electric  &  Trac- 
tion Company.  Later  Mr.  Thomson 
acted  as  general  manager  of  the  Corsi- 
cana  (Tex.)  Gas,  Electric  &  Traction 
Company,  and  in  1911  he  occupied  the 
position  of  chief  operating  engineer  of 
the  Illinois  Traction  System,  from 
which  position  he  went  to  Des  Moines. 

W.  L.  Miller,  formerly  with  the 
Northern  States  Power  Company,  has 
been  appointed  general  manager  of  the 
Interstate  Power  Company,  with  head- 
quarters at  Galena,  111.,  while  F.  H. 
Rickeman  becomes  sales  manager. 

Addis  M.  Whitney  has  resigned  as 
vice-president  of  the  Gas  &  Electric 
Improvement  Company  of  Boston.  Mr. 
Whitney  was  one  of  the  pioneers  in  the 
founding  and  building  up  of  the  organ- 
ization, and  retires  to  look  after  private 
interests.  He  also  severs  his  official 
connection  with  the  Massachusetts 
Lighting  Company,  the  Light,  Heat  & 
Power  Corporation,  the  Daytona  (Fla.) 
Public  Service  Company  and  the  new 
Smyrna  Public  Service  Company. 

F.  L.  Gilman,  who  has  been  assistant 
general  superintendent  of  the  Western 
Electric  Company,  has  been  transferred 
to  the  engineering  department  with  the 
title  of  assistant  chief  engineer,  on  ac- 
count of  the  illness  and  absence  of  F.  B. 
Jewett.  Mr.  Gilman  has  been  identified 
with  telephone  interests  for  twenty-one 
years.  He  was  graduated  from  Har- 
vard in  1895,  and  after  experience  with 
the  New  England  Telephone  Company 
at  Boston  he  took  up  switchboard  engi- 
neering at  New  York  City  in  1901.  In 
1906  he  was  placed  in  charge  of  manu- 
facturing for  the  company  in  New  York 
City  and  was  later  made  superin- 
tendent.     In    1911    he    was    appointed 
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general  manager  <>f  the  Kansas  Citj 
telephone  company,  later  becoming 
general  manager  of  the  Hell  Company 

of  Missouri. 

A.  ('.  Westpha!  has  been  appointed 
manager  of  the  Maiulan  (N.  I).)  Electric- 
Company,  succeeding  B.  K.  Skeels. 

Dr.  W .  C.  Huntington,  formerly  in 
charge    of    the    Chicago    office   of   the 

Bureau  of  Foreign  and  Domestic  Com- 
merce, has  been  appointed  commercial 
attach;'  at  IVtrograd,  Russia.  He  will 
succeed  Henry  B,  Baker,  who  has  re- 
signed to  re-enter  the  consular  service. 

Stanley  H.  Rose,  formerly  with  the 
United  States  Bureau  of  Foreign  and 
Domestic  Commerce  at  New  York,  has 
succeeded  Dr.  W.  C.  Huntington  as 
commercial  agent  in  charge  of  the 
Chicago  office  of  the  United  States 
Bureau  of  Foreign  and  Domestic  Com- 
merce. 

Stephen  L.  Selden  has  resigned  as 
vice-president  of  J.  G.  White  &  Com- 
pany, Inc.,  and  has  resumed  the  prac- 
tice of  law.  He  has  associated  himself 
with  Hardie  B.  Walmsley  and  Francis 
L.  Kohlman,  heretofore  the  firm  of 
Walmsley  &  Kohlman,  at  61  Broadway, 
New  York  City. 

A.  B.  Gates,  who  was  formerly  as- 
sistant electrical  engineer  for  the  Sani- 
tary District  of  Chicago  and  who  has 
lately  been  assisting  Gardner  S.  Wil- 
liams, consulting  engineer,  in  valua- 
tion and  accounting  work,  has  joined 
the  engineering  staff  of  the  Common- 
wealth Edison  Company  of  Chicago  as 
engineer  on  generating  stations. 

Edward  B.  Ellicott,  chief  electrical 
engineer  of  the  Sanitary  District  of 
Chicago,  has  tendered  his  resignation, 
which  will  become  effective  on  May  25. 
Mr.  Ellicott  has  completed  eleven  years 
of  service  with  the  Sanitary  District. 
He  plans  to  remove  to  the  Far  West, 
and  will  live  during  the  summer  sea- 
sons on  his  ranch  in  Idaho  not  far  from 
Yellowstone  Park.  He  will  also  open  a 
consulting  engineering  office  in  Salt 
Lake  City  and  will  reside  there  in  the 
winter. 

H.  W.  Eddy,  a  former  power  sales- 
man in  the  contract  department  of  the 
Commonwealth  Edison  Company  of  Chi- 
cago sailed  for  Barcelona,  Spain,  on 
May  6.  In  a  newly-created  position 
with  the  central  station  company  of  the 
Spanish  city  he  will  act  in  an  advisory 
capacity  to  the  various  company  de- 
partment heads  installing,  when  condi- 
tions justify  it,  central  station  methods 
which  have  been  successfully  used  in 
Chicago.  Prior  to  his  connection  with 
the  Commonwealth  Edison  Company, 
Mr.  Eddy  was  a  load  dispatcher  for  the 
Washington  Water  Power  Company. 
He  is  a  graduate  of  the  Chicago  Central 
Station  Institute. 


W.    H.    MKKRILL 


William    H.   Merrill,   who   contributes 

to  this  issue  an  interview  on  the  subject 
of  the  Underwriters'  Laboratories,  Chi- 
cago, of  which  he  has  been  general  man- 
ager since  its  inception,  is  a  graduate  of 
Massachusetts  Institute  of  Technology, 
class  of  1889.  He  came  to  Chicago  in 
1893,  serving  as  electrician  with  the 
Chicago  Underwriters'  Association  and, 
in  1894,  having  become  associated  with 
the  Western  Insurance  Union,  he  or- 
ganized the  Underwriters'  Bureau  of 
Fire  Protection  Engineering.  The  la- 
boratories founded  in  that  year  have 
since  grown  continuously  in  scope, 
equipment  and  buildings.  Mr.  Merrill 
assisted  in  the  organization  of  the  elec- 
trical committee  of  the  old  Under- 
writers' National  Electric  Association, 
and  participated  in  the  conferences 
which  resulted  in  the  National  Elec- 
trical Code.  Mr.  Merrill,  who  is  also 
president  of  the  Laboratories,  was  sec- 
retary-treasurer of  the  National  Fire 
Protection  Association  for  six  years  and 
president  of  the  association  for  two 
terms.  He  has  long  been  a  member  of 
its  executive  committee  and  other  im- 
portant committees  interested  in  the 
maintenance  of  electrical   standards. 


Obituary 

Arthur  J.  Howard,  for  sixteen  years 
with  the  Swett  Electric  Company  and 
allied  interests,  which  now  furnish 
light  and  power  to  Medina,  Brockport, 
Albion,  Middleport,  Lindenville,  Gas- 
port  and  Watertown,  N.  Y.,  died  at 
his  home  in  Buffalo,  N.  Y.,  on  May  7. 
Since  1913  Mr.  Howard  had  been  man- 
ager of  the  Buffalo  office  of  the  Burke 
Electric  Company  of  Erie,  Pa.,  and 
prior  thereto  had  represented  the 
Crocker-Wheeler    Company    at   Buffalo. 

Edwin  J.  Emerson,  who  died  at  Bos- 
ton on  May  8,  was  manager  of  oper- 
ation for  the  Eastern  Texas  Electric 
Company,  a  Stone  &  Webster  organ- 
ization which  controls  the  Beaumont 
(Tex.)  Electric  Light  &  Power  Com- 
pany, the  Port  Arthur  (Tex.)  Light  & 
Power  Company,  and  the  Jefferson 
County  Traction  Company.  Mr.  Emer- 
son was  a  leading  citizen  of  Beaumont, 
and  had  served  for  two  terms  as  presi- 
dent of  its  Chamber  of  Commerce. 


May  20,  1916 


ELECTRICAL     WORLD 


1 1 79 


NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Slip-Ring  Induction  Motor 

A  new  line  of  slip-ring  induction 
motors,  designated  as  Type  CI  ma- 
chines and  designed  for  severe,  inter- 
mittent,    varying-speed      service,     has 


FIG.     1 — 75-HP.    MOTOR    WITH     ROLLED- 
STEEL   FRAME 

just  been  developed  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany of  East  Pittsburgh,  Pa.  These 
motors  are  especially  adapted  for 
heavy-duty  service  on  cranes,  hoists, 
drawbridges,  roller  lift  bridges,  rail- 
way turntables,  transfer  tables  and 
similar  applications.  They  are  being 
made  in  sizes  from  1.5  hp.  to  200  hp. 
for  operation  on  two-phase  or  three- 
phase,  220-volt  or  440-volt,  25-cycle 
and  60-cycle  circuits. 

The  frames  of  the  smaller  sizes  are 
made  up  of  steel  laminations  riveted 
between  forged  steel  and  end  shields;  in 
the  larger  sizes  the  frames  are  made  of 
rolled  open-hearth  steel.  The  brackets 
are  of  cast  iron  with  reinforcing  ribs  to 
insure  rigidity  and  perfect  alignment 
of  the  bearings  at  all  times.  The  bear- 
ings are  self-oiling,  of  the  oil-ring  type, 
and  large  in  size.  The  steel  brush- 
holders  are  supported  by  and  insulated 


FIG. 


2 — 10-HP.     MOTOR     WITH     BUILT-UP 
FRAME    CONSTRUCTION 


The  rotor  is  small  in  diameter,  thus 
reducing  the  flywheel  effect.  This  fea- 
ture together  with  perfect  balance  and 
secure  attachment  of  the  windings,  it  is 
pointed  out,  makes  these  motors  espe- 
cially adapted  for  frequent  starting, 
stopping  and  reversing.  The  shaft  is 
of  axle  steel  and  can  be  removed  from 
the  rotor  without  disturbing  the  wind- 
ings. 

The  running  torque  of  these  motors 
is  said  to  be  the  maximum  obtainable 
and  the  starting  and  pull-out  torques 
in  all  motors  exceed  twice  full-load 
torque.  The  machines  are  so  con- 
structed that  in  case  of  accident  re- 
pairs can  be  quickly  made,  and  maxi- 
mum strength  is  obtained  while  weight 
and  over-all  dimensions  have  been  re- 
duced to  a  minimum.  The  illustrations 
show  a  75-hp.  motor,  with  rolled-steel 
frame  and  a  10-hp.  machine  with  built- 
up  frame  construction. 


Electric  Hearing  Device 

The  "Duplex  Ear  Phone"  shown 
herewith  has  been  developed  by  the 
Electrical  Hearing  Appliance  Company, 


from  the  bracket,  which  is  open  to  per- 
mit easy  inspection  and  renewal  of  the 
brushes. 


FIG.   1 — REAR  OF  TRANSMITTER,   SHOWING 

RHEOSTAT   FOR   ADJUSTING   TO   DEGREE    OF 

SOUND   DESIRED 

321  Madison  Avenue,  New  York,  for 
overcoming  the  handicap  and  incon- 
veniences of  impaired  hearing.  The 
device  is  very  powerful  and  sensitive, 
it  is  pointed  out,  and  all  interior  noises 
which  are  so  common  in  electrical  de- 
vices of  this  type  have  been  entirely 
eliminated.  It  is  adapted  for  use  by 
the  extremely  deaf  as  well  as  by  those 
who  are  moderately  hard  of  hearing, 
since  it  can  be  instantly  adjusted  to  any 
degree  of  sound  by  means  of  the  sound 
regulator  on  the  back  of  the  trans- 
mitter. The  transmitter  is  round,  be- 
ing 3  in.  in  diameter  and  0.75  in.  thick. 
The  device  can  be  utilized  as  a  portable 
instrument  and  can  be  worn  concealed 
in    or   on    the   outside   of  the   clothing. 


Use  is  made  of  a  small  leather-cored 
carrying  case  which  is  8  in.  long,  5.2") 
in.  high  and  1.75  in.  deep.  There  is  a 
small  opening  in  the  front  of  the  case 
which   admits  the   sound   to  the  trans- 


FIG.  2 — COMPLETE  ELECTRIC   HEARING 
OUTFIT 

mitter  when  the  instrument  is  used  as 
a  portable  device.  The  transmitter 
and  receiver  are  of  aluminum  and  are 
heavily  enameled.  Electrical  energy  is 
obtained  from  a  special  dry  battery 
which  is  being  made  in  two  sizes.  The 
cord  provided  with  the  instrument  is  of 
heavy  double-braided  silk  and  has  plug 
connections  for  the  transmitter  and 
battery.  Instruments  employing  the 
same  principle  of  sound  concentration 
and  refraction  as  the  device  described 
above  are  also  being  made  for  installa- 
tion in  churches,  theaters  and  offices 
and  for  detective  work. 


Vertical  Fan  with  Water 
Cooler 

Fred  J.  Collins,  722  Washington 
Boulevard,  Kansas  City,  Kan.,  has  re- 
cently been  allowed  a  patent  on  the 
vertical  electric  fan  and  water  cooler, 
shown   herewith,   which,   it   is   asserted, 


'^fl^^Jt 


VERTICAL     FAN     WITH     REVERSED     BLADES 
AND    WATER    COOLER 

will  solve  the  problem  of  purifying  and 
cooling  the  air  and  eliminate  the  draft 
caused  by  direct  air  fans.     The  blades 
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have  been  revei  ed  end  drew 
ov  n  over  the  bell  shaped  bi  e 

I'd"   fan   i  ■  B  in.  in  diameter  and  the 
i     L6  in.  in  diameter.     Th< 

<'f  tin  in   the   form   Of  a   pan   ami 

capacitj    of   i  6  pinl  •  of  water. 

Willi    the    s   in.    Ian    in    op.-i  at  ion    it     re 

quires  exactly  seven  limns  of  continu 
oiis  running  to  evaporate  the  water.  A 
tVu  Inches  above  the  water  are  two 
metal  collars,  the  lower  one  being  ver 
tical,  ami  the  upper  one  at  an  angle  <>f 
6  deg.  These  collars  serve  to  break  the 
sir  currents  which  come  down  over  the 
bell  in  a  rolling  circuit.  The  collars 
cause  the  air  to  fail  over  the  edge  of 
the  bell  and  into  the  water-filled  base 

and  (lien  out  into  the  room.  The  de- 
vice was  tested  in  July  aftei  sealing 
the  room  for  six  hours.  The  tempera- 
ture was  then  at  95  deg.  I'ahr.  and 
when  the  fan  was  set  in  motion  the 
temperature  was  lowered  to  90  deg. 
Fahr.  within  thirty  minutes.  Mr.  Col- 
lins believes  that  this  fan  will  prove 
of  excellent  use  as  a  fumigator  for 
hospitals,  because  of  the  fact  that 
burning  fumigating  substances  •  often 
prove  too  strong  for  the  patient  and 
can  only  be  modified  by  opening  a  win- 
dow which  causes  a  draft  through  the 
room.  The  fumigating  substances  can 
be  used  in  this  fan  in  liquid  form, 
either  hot  or  cold,  and  of  course  the 
use  of  them  can  be  controlled.  When 
placed  on  a  desk  the  fan  will  not  cause 
papers  to  be   disturbed. 


A  Cable  Rating  Gage 

In  the  accompanying  illustration  is 
shown  a  metal  gage  consisting  of  four 
disks  with  holes  accurately  drilled  to 
the  internal  diameters  of  eight  sizes  of 
"Simplex"  heavy-gage  conduit,  the 
bore  of  the  light  gage  being  somewhat 
larger.  The  device  is  being  made  by 
the  Simplex  Conduits,  Ltd.,  Garrison 
Lane,  Birmingham,  England.  It  is  sup- 
plied in  a  neat  leather  case  together 
with  a  booklet  giving  the  working  in- 
structions. This  booklet  is  provided 
with  cards  containing  sectional  dia- 
grams of  various  sizes  of  cable.    On  the 


ipa<  ■'.  i  lit:  i  ,  to  give  1  in-  maximum  coi 

dint     Capacitj  [f    I  he     metal     gage     Lfl 

placed  ovei  eny  of  tin-  e  cai <i  .  tin- 
maximum  number  of  tables  the  conduil 

will   contain,    llial    i    ,   Hie   "cable   ratine;" 

ioi  an\   particular  size  of  conduit,  can 
idllj   determined.     The  manufac 

turer  directs  attention  to  I  he  fact  lli.it 
due  allowance  inn  t  in  all  Cases  be  made 
for  the  actual  run  of  the  conduil,  as  it 
is  inadvisable  at  any  time  to  attempt  to 
wire    conduits    to    their    full    rating. 


Electric  Gas  Lighter 

A  gas  lighter  designed  for  use  with 
LlO-VOlt  lighting  circuits  where  the  sec- 
ondary grounded  system  is  employed 
has  been  developed  by  R.  F.  Dowdy, 
Roanoke,  Va.  The  device  consists  of  an 
insulated  hollow  handle  of  convenient 
size  with  a  screw  cap  at  the  upper  end. 
This  handle  contains  a  5-amp.  resistor 
with  a  (5-amp.  fuse  at  the  top.  As  shown 
in  the  accompanying  illustration,  near 
the  lower  end  of  the  lighter  is  an  in- 
sulated push  button  which  is  used  to 
make    and    break    the    circuit    between 


METAL   CABLE-RATING    GAGE 

cards  with  which  the  disks  should  be 
used  can  be  found  the  exact  diameters 
of  the  most  used  sizes  of  wiring  cables, 
so  arranged  as  to  take  up  the  minimum 


ELECTRIC  GAS  LIGHTER  LOCATED  CON- 
VENIENTLY ABOVE  GAS  STOVE 

the  resistor  and  the  electrode.  The 
electrode  consists  of  an  iron  rod  pro- 
jecting from  the  lower  end  of  the 
handle  and  is  protected  by  a  fiber  shield 
which  extends  to  the  shoulder  of  the 
point  of  the  electrode.  Use  is  made  of 
a  single-conductor  heater  cord  as 
shown,  one  end  of  which  is  connected  to 
the  ungrounded  side  of  the  line  while 
the  other  end  passes  through  the  screw 
cap  in  the  upper  end  of  the  lighter  and 
is  connected  to  the  terminal  of  the  fuse 
which    is    in    series   with    the    resistor. 


The   lightei    i     conveniently   held   out 

"I  the-  way  when  not  in  use,  by  means 
ol"    a    tension    spring    tied    in    the    cord. 

Sufficient  cord  is  provided  so  thai  all 
burners  to  be  Ignited  including  thai  Ln 
the  oven  can  in-  reached.  With  this 
device   64,000    lights   can    be    had    for 

one  kilowatt-hour,  01    about   6400  lights 
lor  one  cent  ;    it  can    therefore   be   opii 
ated     at    a    cost    sixty    tunc:      leSB    I  ban 

thai  obtained  with  matches.  The  lighter 

is     particularly    advantageous    because 

of   its   convenience  and   safety. 


Electric  Water  Sterilizer 

Water  for  drinking  purposes  should 
be  pure.  That  is,  it  should  be  free  from 
vegetable  and  animal  impurities,  which 
are  said  to  afford  nourishment  for  the 


WATER    STERILIZER    WITH    SMALL    MOTOR- 
GENERATOR    SET 

bacteria  and  germs  of  typhoid,  malaria 
and  other  diseases.  Managers  of  large 
apartment  houses  and  hotels  find  it 
profitable  to  maintain  good  systems  for 
the  purification  of  their  water.  Bot- 
tling plants  that  prepare  carbonated 
liquids  spend  much  money  in  water 
purification,  so  that  the  pure  fruit 
juices  and  extracts  in  their  finished 
beverages  are  not  spoiled.  Many  large 
companies  are  also  making  considerable 
money  selling  purified  table  water,  and 
large  up-to-date  manufacturing  plants 
and  department  stores  are  installing 
purification  systems. 

There  are  many  methods  of  water 
purification,  some  people  using  filters, 
others  chemicals,  while  still  others  treat 
the  water  by  heat  to  remove  the  bac- 
teria and  germs.  Each  of  these  meth- 
ods will  do  the  work  required  but  there 
are  objections  to  all  such  systems.  It 
was  due  to  these  objections  that  the 
Electric  Water  Sterilizer  Company  of 
Scottdale,  Pa.,  developed  their  stand- 
ard No.  2  electric  sterilizer,  shown  here- 
with. 

It  has  long  been  known  that  elec- 
tricity will  decompose  water  into  its 
elements — hydrogen  and  oxygen.  It  has 
also  been  found  that  at  the  time  of 
the  decomposition  of  the  water,  much 
of  the  animal  and  vegetable  matter 
present  in  the  water  is  rendered  inert. 
The  oxygen  which  is  set  free  is  in  such 
a  form  that  it  will  assist  in  destroying 
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the  lower  forms  of  animal  and  vege- 
taole  nfe.  At  the  same  time  the  plates, 
which  are  used  to  carry  the  energy  into 
the  water,  throw  off  an  insoluble  com- 
pound that  gathers  in  a  mass  around 
the  vegetable  and  organic  matter  and 
makes  it  very  easy  to  filter  the  whole 
out  of  the  water  by  mechanical  filters. 

The  sterilizer  illustrated  is  composed 
of  four  essential  parts,  the  electrode 
box,  the  coagulation  chamber,  the  filter 
beds,  and  the  automatic  hydraulic 
motor  and  switch.  The  water  to  be 
purified  first  enters  the  electrode  box. 
This  box  is  made  up  of  a  number  of 
metal  plates  containing  slots  through 
which  the  water  is  passed.  There  is  a 
low  energy  consumption  since  the  re- 
sistance of  the  water  is  of  assistance  in 
treating  the  water.  After  leaving  the 
electrode  box  the  water  pours  into  the 
coagulation  chamber  where  the  germs 
and  bacteria  are  brought  together. 
These  are  filtered  out  during  the  pas- 
sage of  the  water  through  two  filter- 
cylinders.  The  water  comes  from  the 
second  cylinder  ready  for  use.  The 
sides  of  the  cylinder  are  covered  with 
a  layer  of  baked  quartz  to  prevent  any 
water  from  following  what  might  be  the 
smooth  sides  of  the  cylinder. 

Whenever  water  is  drawn  from  any 
faucet  connected  with  the  machine  the 
hydraulic  motor  automatically  closes 
the  electrical  switch  so  that  power  is 
being  used  only  when  the  water  is  being 
drawn.  When  the  water  is  turned  off 
the  hydraulic  motor  stops  and  auto- 
matically breaks  the  electric  circuit. 
The  electric  circuit  is  insulated  from 
the  filter  cylinder  and  water  supply  line 
by  long  insulating  tubes,  inserted  in 
the  metal  piping  under  the  electrode 
box,  and  the  electrode  box  itself  rests 
on  four  heavy  porcelain  knobs,  thus 
preventing  any  grounding  of  the  cur- 
rent. In  installations  where  alternating 
current  is  only  available  a  means  of 
changing  it  to  direct  current  is  advis- 
able, as  in  the  latter  form  the  energy 
coi.sumption  is  less. 

The  illustration  shows  the  electric- 
water  sterilizer  equipped  with  a  West- 
inghouse  motor-generator  set  and  con- 
trol panel.  The  set  is  used  to  change 
the  alternating  current  of  the  supply 
system  to  direct  current  for  use  in 
treating  the  water. 


Portable  Electric  Range 

In  the  accompanying  illustration  is 
shown  an  interesting  type  of  portable 
electric  range  designed  particularly  for 
use  in  city  apartments,  country  bunga- 
lows, etc.  The  E  9684  "Universal" 
range,  as  it  is  called,  is  rated  at  600 
watts,  and  can  be  operated  from  any 
ordinary  lighting  socket.  It  is  21.5  in. 
long,  13. 75. in.  wide,  15  in.  high  and  is 
provided  with  a  grill  7.5  in.  in  diam- 
eter, a  disk  stove  6  in.  in  diameter  and 
a  plate  warmer  space,  9.5  in.  by  10  in. 
by  4.5  in.  A  6-ft.  heater  cord  with  ter- 
minal connectors  and  Hubbell  attach- 
ment plug  is  also  provided.  An  oven, 
10.5  in.  by  4.5  in.  inside,  together  with 
three  grill  cooking  pans,  0.25  in.,  1.25 
in.  and  2  in.  in  depth  complete  the 
cooking     equipment.       The     E     19684 


"Thermax"  portable  range  is  of  the 
same  size  and  is  provided  with  the 
same  equipment  as  that  described 
above.  It  has  a  total  rating,  however, 
of  1200  watts,  permitting  600  watts  to 


PORTABLE   600-WATT   RANGE 

be  taken  by  each  unit  at  the  same  time. 
It  cannot  be  operated  from  a  lighting 
socket  as  special  wiring  is  necessary. 
This  range  is  equipped  with  three-heat 
regulating  snap  switches.  The  port- 
able ranges  are  being  placed  on  the 
market  by  Landers,  Frary  &  Clark, 
New  Britain,  Conn. 


Insulator  Clamps 

According  to  Edwin  G.  Hatch,  120 
Broadway,  New  York,  who  has  devel- 
oped the  insulator  clamp  shown  here- 
with, insulator  clamps  frequently  have 
too  much  rigidity  and  also  are  not  de- 
signed to  meet  slight  variations  in  in- 
sulator sizes.  Owing  to  the  first  diffi- 
culty, he  points  out,  clamps  have  often 
injured  insulators  by  chipping  or  else 
caused  crystallization  of  the  line  wire. 
The  second  trouble,  due  to  variations 
in  insulator  sizes,  has  often  prevented 
clamps  from  fitting  the  insulators  and 
line  wire  or  else  fitting  them  too  tightly 
with  the  result  that  some  part  was  in- 
jured. Due  to  this  same  difficulty,  line 
wires  have  sometimes  been  carried  en- 
tirely above  the  insulators  when  they 
were  in  fact  somewhat  smaller  than 
usual.  The  clamp  shown  herewith  is 
made  with  clamping  members  so  hinged 
at  the  ends  that  they  can  readily  take 
any  vertical  angle  below  or  above  the 


INSULATOR     CLAMP     DESIGNED     TO     TAKE 
LINE  ANGLE  WITHOUT  KINKING  LINE 

horizontal  which  the  line  may  assume 
and  without  kinking  the  line.  This,  of 
course,  has  its  advantages  in  ordinary 
construction  and  especially  in  hilly 
countries.    Provision  for  a  slight  varia- 


tion is  also  made  in  the  insulator 
grooves  so  that  the  line  will  always 
rest  in  the  bottom  groove  of  the  in- 
sulator, which  should  be  the  part  where 
the  weight  is  carried.  The  clamping 
members  at  one  end  are  free  to  move- 
around  the  encircling  wire  so  that 
should  the  insulator  top  groove  be 
slightly  off  center,  adjustment  can 
readily  be  made  for  such  a  contingency. 
It  is  also  possible  to  put  the  clamp 
quickly  on  the  insulator  where  it  will 
remain  in  place  without  further  atten- 
tion, it  is  claimed,  in  case  it  is  not  de- 
sired immediately  to  bolt  it  into  place. 
The  clamp  is  of  sherardized  malleable 


Electric  Meat  Cutter 

The  meat  cutter  illustrated  herewith, 
the  latest  improved  Crescent  silent 
cutter  made  by  the  Brecht  Company. 
St.  Louis,  Mo.,  has  been  developed  to 
meet  the  demand  for  a  silent-running 
machine  suitable  for  cutting  sausage 
meat,      mincemeat,     pickles,      cabbage. 


IMPROVED    MOTOR-DRIVEN    MEAT    CHOPPER 

fruit  and  other  food  products.  The  il- 
lustration shows  the  No.  1  machine 
which  has  six  knives,  a  capacity  of  250 
lb.,  and  a  bowl  43  in.  in  diameter.  It 
is  operated  by  a  30-hp.,  230-volt,  1150- 
r.p.m.,  constant-speed,  commutating- 
pole,  direct  -  current  Westinghouse 
motor,  directly  connected  to  the  cutting 
shaft  which  in  turn  is  belted  to  a  coun- 
tershaft geared  to  a  worm  mechanism 
for  turning  the  bowl.  In  operation  the 
knives  and  the  bowl  revolve  simultane- 
ously. A  vertical  shaft  in  the  base  of 
the  machine  turns  the  bowl.  A  collar 
near  the  bottom  has  a  ball  race  and 
fits  in  a  cup  filled  with  oil  in  which  the 
balls  run.  This  cup  rests  in  a  heavy 
crosspiece  that  carries  the  weight  of 
the  bowl.  The  bowl  itself  is  held  in 
place  by  four  or  more  bronze  side  bear- 
ings which  can  be  adjusted  to  fit  and 
when  once  adjusted  will  hold  the  bowl 
in  place  in  correct  relation  with  the 
travel  of  the  knives.  The  knives  must 
follow  a  circle  inside  of  the  bowl.  The 
outer  top  edge  of  the  bowl  is  flat  and 
fits  so  closely  under  the  table  that  meat 
cannot  escape  when  being  chopped.  The 
under  edge  of  the  bowl  has  a  lip  pre- 
venting drip  from  running  down  on  the 
outside.  In  the  center  of  the  bowl-shaft 
there  is  a  dental  clutch.  This  clutch 
turns  the  bowl  by  engaging  a  worm 
wheel.  The  ball  race  supports  the  ver- 
tical  bowl-shaft   and   takes   the   thrust 
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and  combined  weight  of  shaft,  bowl  and 
contenta.  'l'liis  feature,  together  with 
the  perfect  alignment  obtained  by  the 
bronze  adjustment  bearings,  renders  the 
machine   as   ik.u    frictionless   as    it    is 

possible    to    make    It,    it    is    claimed,   and 

accounts    for    its    steady    motion    and 
smooth   running.     Besides  the  size   il 
lustrated,  this  make  of  cutter  is  made 
m  two  other  sizes,  with  capacities  of 
50  lb.  and   loo  lb.  respectively. 


Electric  Unit  for  Driving 

Kitchen  Appliances 

A  useful  kitchen  appliance  is  shown 
in  the  accompanying  illustration  and 
is  designed  for  operating  such  devices 
as  bread  mixers,  meat  grinders,  coffee 
or  spice  mills,  ice  cream  freezers, 
raisin  seeders,  cherry  pitters,  potato 
slicers,  cake  mixers,  egg  whips,  etc.  It 
is  also  provided  with  buffing  and 
grinding-wheel  attachments  for  polish- 
ing and  sharpening  cutlery.  The  unit 
is  equipped  with  a  driving  arm  which 
may  be  raised  or  lowered  to  suit  the 
height  of  the  appliance  which  it  is  op- 
erating. Attachments  are  provided  for 
horizontal  as  well  as  vertical  drive. 
The  drive  shafts  are  equipped  with  a 
chuck  and  crank,  the  chuck  being  used 
where  the  handle  of  the  appliance  can 
be  easily  taken  off  while  the  crank  is 
employed  where  the  handle  of  the  ap- 
pliance cannot  be  removed.  A  shelf  is 
also  provided  for  supporting  appliances 
which  have  table  clamps.  Use  is  made 
of  hooks  to  hold  the  appliances  in  posi- 
tion while  they  are  being  driven.  The 
unit  is  operated  by  a  1/6-hp.  motor, 
which  may  be  provided  either  for  direct 
current  or  alternating  current  for  any 
voltage  or  cycle  desired.  The  "Reco" 
unit,  as  it  is  called,  is  finished  in  dark 
maroon,  while  the  shafts  are  nickel- 
plated    or    of    polished    steel.      A    ma- 


Steam  Soot  Blower  System 
\    j  i,  in  for  removing  soot  and  fine 

ashes  from   the  heating  surfaces  of  ver- 
tically baffled    water  tube    boilers,    and 
essentially  upon  projecting  pow 
erful     oscillating     steam     jets     into, 

through  and    laterally  across   the  Bpace 

between   the  horizontal   rows  of  tubes 

iii  planes  parallel  to  the  pitch  of  the 
t  iihes,  has  lieen  developed  by  the  Mayer 
Steam  Soot  Blower  Company,  of  St. 
Louis,  Mo.  The  soot  blower  has  been 
so  designed  that  the  parts  can  be  placed 
Without  cutting  or  changing  brick 
work  and  walls,  the  original  cleaning 
openings  and  internal  wall  angles  in 
the  side  of  the  boiler  being  ample  to 
permit  a  wide  swing  of  the  nozzle 
heads. 

The  nozzles  are  divided  into  groups 
or  individually  controlled  blowing  units, 
as  shown  in  Fig.  1,  one  of  which  serves 


rise!     in    a    vert  leal    series,    and    equal    in 

number  to  the  space  planes  between 
the  horizontal    rows  of  tube.;   connect 

the  riser  with  swing  joints,  the  mov- 
ing members  of  which  are  connected 
through  nipples  to  the  three  way  nozzle 


FIG.     2- 


-SOOT     BLOWER     FOR     VERTICALLY 
BAFFLED    BOILERS 


GENERAL  UTILITY  KITCHEN  DRIVING  UNIT 


FIG.    1 — SOOT    BLOWER    SHOWING    METHOD 
OF    CLAMPING    METAL    COVER    PLATE 

each  gas  pass  or  compartment  and  is 
fitted  into  each  of  the  cleaning  pockets 
originally  provided  along  the  side  wall 
for  hand  cleaning.  The  individual  units 
receive  their  steam  in  common  from 
the  superheater  or  from  a  2-in.  opening 
in  the  top  of  the  main  steam  header, 
the  steam  supply  line  passing  below  the 
blowing  units  and  having  a  drain  at 
the  lowest  point  to  permit  the  removal 
of  any  possible  condensation  just  be- 
fore each  blowing  operation.  The  ac- 
tion of  the  jets  through  the  direct  force 
and  expansion  of  the  steam  is  to  create 
intense  momentary  drafts  that  loosen 
the  objectionable  particles  and  push 
and  pull  them  out  of  the  gas  passages 
into  the  stack. 

The  method  of  imparting  oscillation 
to  the  nozzles  will  be  understood  from 
Figs.  1  and  2.     Each  blowing  unit  has 


heads  within  the  furnace  wall.  A  ver- 
tical rock  shaft  located  at  the  side  of 
the  riser  and  provided  with  a  single 
operating  handle  connects  with  the 
moving  members  of  the  swing  joints 
through  sets  of  links  and  levers.  By 
seizing  the  operating  handle  and  rock- 
ing the  shaft  alternately  from  right  to 
left  limits,  the  entire  series  of  nozzle 
heads  is  correspondingly  swung  back 
and  forth  through  wide  arcs,  and  if 
the  stream  has  been  turned  on  it  will 
be  delivered  in  three  separate  powerful 
jets  from  each  nozzle  which  sweep 
every  nook  and  corner  in  the  gas-pass 
or  compartment  and  agitate  and  re- 
move the  soot  and  ash  deposit. 

The  nozzle  heads  are  designed  ac- 
cording to  their  location.  The  type  of 
swing  joint  used,  in  addition  to  per- 
mitting easy  installation,  inspection  and 
overhauling,  may  be  brought  squarely 
up  against  the  cover  shield  which  closes 
the  cleaning  pocket,  and  is  tilted  to  the 
same  pitch  as  the  tubes.  This  permits 
the  steam  to  sweep  at  all  points  within 
the  plane  spaces  between  the  tubes, 
which  is  essential  to  thorough  cleaning. 
The  swing  joints  all  being  bolted  to 
a  metal  cover  shield  which  fits  against 
and  is  clamped  to  the  two  strips  on  the 
wall  plate  (Fig.  1),  the  cleaning  pocket 
is  made  permanently  airtight  and 
the  unit  is  located  when  the  shield  is 
clamped  into  place.  The  riser  and  rock 
shaft  terminals  at  the  top  and  bottom 
of  the  blower  unit  are  special  cast 
plates,  each  having  four  heavy  set 
screws  that  fit  respectively  against  the 
iron  lintel  and  sill  of  the  cleaning 
pocket.  Adjustment  of  the  units  in  per- 
manent position  can  be  completed  while 
the  boiler  is  in  service  and  the  rest  of 
the  installation  is  merely  a  matter  of 
piping. 

To  avoid  possible  inefficiency  in  boil- 
ers having  many  vertical  rows  of  tubes, 
the  risers  in  the  blower  units  are   di- 


chine  of  the  type  shown  should  be  a 
boon  to  all  housekeepers,  the  manufac- 
turer points  out,  since  it  saves  labor  a  vertically  and  centrally  located  riser  vided  in  the  middle  by  a  blind  coupling, 
and  time.  It  is  being  made  by  the  Rey-  connected  to  the  steam  line,  and  con-  and  separate  steam  supplies  are  piped 
nolds  Electric  Company,  422  South  trolled  by  its  own  valve.  Short  to  the  top  and  bottom  halves.  Double- 
Talman  Avenue,  Chicago,  111.  branches    extending    inward    from    the  deck  boilers  having  two  cleaning  pock- 
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ets,  one  above  the  other,  for  each  pass 
are  provided  with  a  corresponding 
double  arrangement  of  blower  units, 
each  having  its  own  branch  and  control- 
ling valve  from  the  steam  supply.  The 
units  of  the  Bayer  system  either  with 
or  without  modification  or  in  connection 
with  other  types  of  Bayer  soot  blowers 
can  be  applied  to  almost  any  other 
make  of  vertically  baffled  water  tube 
boiler,  it  is  claimed. 


Three-Voltage  Bell  Trans- 
former 

The  "three-way"  bell  transformer 
shown  herewith  has  been  developed  by 
the  Thordarson  Electric  Manufacturing 


BELL    TRANSFORMER    WITH    THREE    SEC- 
ONDARY  VOLTAGES 

Company  of  Chicago,  111.  It  is  designed 
to  give  secondary  pressures  of  6  volts, 
8  volts  and  14  volts.  According  to  the 
manufacturer,  the  device  has  been  de- 
signed to  give  the  maximum  capacity 
allowed  and  approved  by  the  Under- 
writers Laboratories,  Inc.  It  is  neat  in 
appearance  and  as  it  weighs  only  2  lb. 
is  easily  attached. 


it  may  be  employed  with  a  battery  if 
so  desired.  According  to  the  manufac- 
turer, the  B.  F.  Sturtevant  Company, 
Hyde  Park,  Boston,  Mass.,  a  sensitive 
governor  control  insures  a  constant 
voltage  through  wide  variations  of  load. 
A  special  type  of  disk  fan  is  mounted 
on  an  extension  of  the  generator  shaft, 
and  is  arranged  to  blow  air  through  a 
cellular-type  radiator.  The  entire  ap- 
paratus is  mounted  upon  two  channel 
irons,  and  the  engine,  generator  and 
switchboard  are  covered  by  a  sheet- 
metal  housing,  similar  to  an  automo- 
bile hood.  The  engine  is  of  the  four- 
cylinder,  water-cooled,  vertical  type 
with  either  four  or  six  cylinders,  ac- 
cording to  the  size  of  the  unit.  The  set 
is  being  built  in  three  sizes  with  ratings 
of  5  kw.,  10  kw.  and  15  kw.,  which  are 
capable  of  lighting  200,  400  or  600  20- 
candlepower  tungsten  lamps  respect- 
ively. Both  engine  and  generator  may 
be  operated  under  an  overload  cf  25 
per  cent  for  two  hours.  Sets  of  the 
type  shown  have  been  sold  to  the 
United  States  government  for  use  in 
aeronautical  training  camps,  hangars, 
shops,  etc.,  and  for  operating  field 
searchlamps.  One  of  the  outfits  is 
being  successfully  operated  at  the 
United  States  Signal  Corps  Aviation 
School  at  San  Diego,  Cal. 


Electric  Semi-Automatic 
Burring  Machine 

In  the  accompanying  illustration  is 
shown  an  electrically-operated  semi- 
automatic burring  machine  for  remov- 


Gasoline-Engine-Operated 
Generating  Set 

In  the  accompanying  illustration  is 
shown  a  recently  developed  gasoline- 
engine-operated  generating  outfit,  con- 


SELF-CONTAINED     GENERATING     OUTFIT 
INCLOSED    IN    METAL    BOX 

sisting  of  a  direct-current  generator  di- 
rectly connected  to  a  small  gasoline  en- 
gine, a  switchboard  and  gasoline  tank. 
The  set  is  designed  particularly  for 
use  without  a  storage  battery,  although 


lowering  of  the  spindle  and  the  placing 
of  the  nuts  under  the  cutters  are  done 
automatically,  thus  removing  liability 
of  accident  incident  to  feeding  nuts  un- 
der a  rapidly  revolving  cutter.  An  in- 
jector automatically  moves  the  nut  to 
be  burred  under  the  cutting  head,  and 
the  operation  is  performed  on  the 
downward  movement  of  the  head.  The 
head  is  then  raised,  and  the  operator 
moves  the  row  of  nuts  forward,  the 
next  incoming  nut  ejecting  the  finished 
nut.  The  machine  has  an  output  of 
from  two  to  four  times  that  of  hand- 
operated  machines,  and  a  much  more 
uniform  finish  is  secured  as  all  of  the 
burr  is  removed.  A  new  type  of  burr- 
ing head  is  used,  which  effectually  cuts 
off  all  the  fin,  as  the  Cutters  are  grad- 
ually lowered  by  a  cam  feed.  Safety 
reliefs  are  provided  upon  the  vertical 
movement  of  the  burring  spindle  and 
on  the  nut  injector,  and  a  safety  spring 
takes  care  of  any  variation  in  nut 
thicknesses.  The  machine  can  easily 
be  changed  over  from  one  size  of  nut 
to  another. 


MOTOR-DRIVEN    BURRING    MACHINE 

ing  the  rough  edges  or  burr  from  all 
standard  sizes  of  square  and  hexag- 
onal hot-pressed  nuts,  manufactured  by 
the  National  Machine  Company  of  Tif- 
fin, Ohio.  It  is  operated  by  a  directly 
connected,  adjustable-speed,  direct-cur- 
rent Westinghouse  motor  having  a  two- 
to-one  speed  ratio  with  a  maximum 
speed  of  1160  r.p.m.  With  this  ma- 
chine it  is  only  necessary  for  the  oper- 
ator to  place  the  nuts  in  the  slot  and 
push  them  forward.     The  raising  and 


Garage  with  80- Volt  and  105- 

Volt  Supply  Circuits  for 

Charging 

In  the  Sterrett  &  Fleming  Garage, 
Washington,  D.  C,  pressures  of  80 
volts  and  105  volts  are  available  for 
charging,  and  it  is  the  practice  there 
to  charge  from  twenty-four  cells  to 
thirty-six  cells  from  the  80-volt  bus- 
bars, and  in  the  case  of  thirty-six  cells, 
when  the  pressure  comes  up  to  ap- 
proximately 80  volts,  to  throw  over  to 
the  105-volt  busbars  to  finish  the 
charge.  With  forty  or  more  cells  the 
charging  is  entirely  from  the  105-volt 
circuit.  The  battery-charging  equip- 
ment in  this  garage  consists  of  forty 
units     made    by    the     Cutler-Hammer 


TEN-CIRCUIT     CHARGING     EQUIPMENT 

Manufacturing  Company  of  Milwau- 
kee. The  first  installation  consisted  of 
the  ten-unit  rheostat  panel  shown  in 
the  illustration,  while  a  thirty-unit 
equipment  supply  current  for  thirty  ad- 
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Electru   Instantaneous  Water 

Heater 

An  Interesting  type  of  electric  water 
heater  has  recently  been  brought  out  by 
the    Poster   Electric  Company,  Colton, 


FIG.  1 — UNASSEMBLED  VIEW  OF  CUBICAL 
INSTANTANEOUS  ELECTRIC  WATER  HEATER 

Cal.  The  device  is  cubical  in  shape,  the 
dimensions  being  20  in.  by  20  in.  by 
20  in.  Water  enters  under  pressure  and 
passes  onto  a  copper  pan,  then  being 
conveyed  over  a  series  of  copper  trays 
in  thin  layers,  its  direction  being  re- 
versed as  it  passes  from  one  pan  to  an- 
other. The  heating  coils  are  between 
the  copper  pans  and  rest  on  porcelain 
insulation,  making  it  impossible  to  get 
any  electrical  energy  into  the  water. 
The  heat  from  the  coils  does  not  pass 


FIG.    2 — REMOTE    CONTROL    BOX 

through  any  obstructions  in  getting  to 
the  water,  except  through  a  thin  layer 
of  air.  Because  of  the  fact  that  the 
water  is  flowing  by  force  of  gravity, 
there  can  be  no  explosion,  the  manufac- 


i in ■•!   point    •  it;  then   can  also  be  no 
accumulat  ion  of  lime  or  other  maf 
depo  ii  ,  ii    i     rhsi    ted,     ince  tin    ele 

in. -ni    ,n .  ii. .i  iinii.i  i^.     ii  re  \\  bile  I  >"• 

the   beater. 
The  temperature  of  the  wain   may  be 

lie. I    from    1 1 1 » -   Lulling   point    flown 

to  a  lukewai  m  tempei  ;it  ure.    The  nut 
side  jacket  <>f  the  beater  la  of  fireproof 
material.    The  elect  rical  circuit  i    con 
nected  i"  a  piece  of  low  fusing  metal, 
i)  that   tin'  current  will  automatically 

lie   shut    off   in   Caee  no   water   is  passing 

through  the  heater.  The  heater  is  de- 
signed to  operate  on  either  'J'JO-volt  or 
l  in  \. .it  circuits,  in  Pig.  2  is  shown 
the  controlling  box  utilized  with  the 
water  heater,  which  can  be  placed  in 
any  location  desired  and  recessed  into 
the  wall.  The  lower  part  of  the  box  is 
designed  for  storing  bath  room  acces- 
sories while  the  upper  part  is  used  to 
control  the  electric  circuit  and  to  turn 
on  the  water  at  the  same  time  as  the 
circuit  is  closed.  The  indicator  point- 
ing to  the  words  "off,"  "hot"  or  "warm" 
shows  at  a  glance  just  how  far  to  turn 
the  lever  to  change  the  temperature  of 
the  water.  A  small  pilot  lamp  is  pro- 
vided in  the  upper  right  side  of  the 
cabinet.  According  to  the  manufac- 
turer, the  heater  operates  at  an  ef- 
ficiency of  95  per  cent  and  will  heat 
sufficient  water  for  a  bath  in  ten  min- 
utes. 


Motor-Driven  Dolly-Type 
Washer 

In  the  accompanying  illustration  is 
shown  an  electric  washing  machine  of 
the  direct-drive  type  developed  by  the 


ELECTRIC    WASHER   WITH   TOP   RAISED 

Clarinda  Lawn  Mower  Company,  Cla- 
rinda,  Iowa.  Power  is  transmitted 
f rom_  the  motor,  which  is  of  Emerson 
make",  to  the  main  drive  shaft  through 
a  worm  and  spiral  gear.  All  gears  and 
working  parts  are  completely  inclosed 
in  a  dustproof  casing,  making  the  ma- 
chine both  safe  and  silent  in  operation. 
The  motor  and  mechanism  are  placed 
on  top  of  the  tub,  as  shown,  and  all  oil 
holes  are  in  plain  view  so  that  oiling 
will  not  be  neglected.  The  wringer  is 
of  the  swinging  reversible  type  and  is 


provided  with  ball  bearinga  and    efetj 

release.      It    runs  in  any  position  desired 

.mil  swings  cleai  of  .-ill  obstructions,  so 

that    H    may    lie   used    in   connection    with 

two  tuiis  and  basket,  without    moving 
i  he  weaning  machine.    The  top  of  the 

machine    may    he    opened    as    shown    in 
the   illustration,  so  that    hoth   hands  can 

I..-  employed  <<>   f«'<'d   the  wringer.     A 
drain  spout  Is  provided  at.  the  bottom  so 

that     the    tuh    drains    perfectly    without 
tilting.     The  tub  of  the  machine   is  of 

Soul  hern     cypress. 


Ornamental     Light-Diffusing 
Fixture 

A    fixture,    which    is    said    to    add    to 
an   ordinary    lamp   certain    features   of 


FIG.   1 — DOUBLE  DIFFUSING  UNIT 

light  diffusion  that  heretofore  could  be 
attained  only  by  a  very  expensive 
lighting  system,  has  been  brought  out 
by  the  George  C.  Lynch  Company,  236 
Fifth  Avenue,  New  York.  The  "Di- 
fusolite,"  as  it  is  called,  is  being  made 
as  a  double  unit,  as  shown  in  Fig.  1, 
consisting  of  a   double  bank  of  lamps 


FIG.      2 — TABLE      LAMP     EQUIPPED      WITH 
DOUBLE  DIFFUSING   UNIT  AND   SHADE 

inclosed  in  two  bowls  of  specially  made 
glass,  and  as  a  single  unit  which  is 
made  up  of  a  single  bowl  containing  a 
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single  lamp.  Shades  are  supported  on 
the  rim  of  the  diffusing  bowl,  the  fix- 
ture used  as  a  table  lamp  being  shown 
in  Fig.  2.  The  fixture  is  also  well 
adapted  for  use  with  floor  units. 
The  single  unit  is  operated  by  a  pull 
chain,  while  the  double  unit  is  operated 
by  a  switch  in  the  base.  The  fixture 
may  be  equipped  with  a  special  dim- 
ming device  so  that  the  light  can  be 
turned  up  or  down  as  can  a  gas  or  oil 
lamp. 

Flow  Meter 

In  the  accompanying  illustrations  is 
shown  a  flow  meter,  which  is  designed 
to  measure  accurately  the  amount  of 
fluid    (steam,  water,  air  or  gas)    pass- 


FIG.    1 — COMPLETE    FLOW-METER    OUTFIT 

ing  through  a  pipe  to  which  the  instru- 
ment is  attached.  The  measurement  is 
accomplished  by  a  small  electric  cur- 
rent which  is  regulated  by  the  flow  of 
the  fluid,  and  is  recorded  on  electrical 
instruments  mounted  on  a  panel  at  ?ny 
distance  desired  from  the  pipe.  The 
instruments  while  measuring  the  cur- 
rent regulated  by  the  flow  actually  reg- 
ister the  amount  of  fluid  passing 
through  the  pipe. 

A  complete  installation  is  shown  in 
Fig.  1  and  comprises  a  transformer  for 
providing  a  low-voltage  circuit,  to 
which  are  connected  the  instruments  on 
the  panel  and  the  meter  body.  An  av- 
eraging Pitot  tube  inserted  into  the  pipe 
where  the  flow  is  to  be  measured,  trans- 
mits the  pressure  difference  created  by 
the  flow  to  a  mercury  column  in  the 
meter  body.  The  rise  and  fall  of  the 
mercury  column  is  made  to  engage  and 
disengage  suitable  conductors  regulat- 
ing the  amount  of  energy  flowing 
through  the  circuit.  Accordingly,  the 
total  amount  of  energy  measured  by  the 
flow  integrator  is  the  exact  equivalent 
to  the  total  amount  of  fluid  passing 
through  the  pipe,  and  the  instantaneous 
current  shown  by  the  indicator  and  re- 
corder is  equivalent  to  the  instantane- 
ous flow  of  fluid  through  the  pipe. 

The  meter  is  particularly  advan- 
tageous because  the  action  is  performed 
by    means    of    electric    current,    thus 


avoiding  all  uncertain  mechanical 
movements.  The  accuracy  of  highly  re- 
fined electrical  instruments,  combined 
with  the  well-known  accuracy  of  the 
averaging  Pitot  tube,  also  insures  the 
accurate  measurement  of  the  flow. 
Furthermore,  the  instruments  for  in- 
dicating, integrating  and  recording  the 
flow  can  be  arranged  to  meet  all  pos- 
sible conditions,  it  is  claimed,  because 
they  can  be  either  separated,  or  com- 
bined, or  duplicated,  and  can  be  placed 
at  any  desired  distance  from  the  pipe 
line. 

In  Fig.  2  is  shown  in  detail  the  con- 
struction of  the  flow  meter.  The  aver- 
aging Pitot  tube,  which  is  shown  in- 
serted in  the  pipe,  has  two  sets  of 
openings  leading  to  two  individual  res- 
ervoirs. The  dynamic  tube,  which  is 
facing  the  flow,  is  connected  to  the  dy- 
namic reservoir,  and  the  static  tube, 
which  is  facing  in  the  opposite  direc- 
tion from  the  flow,  is  connected  to  the 
static  reservoir.  Each  reservoir  is 
equipped  with  a  blow-off  device,  per- 
mitting the  Pitot  tube  to  be  cleared 
without  disturbing  the  meter  or  con- 
nections. The  dynamic  and  static  res- 
ervoirs    communicate     with     their     re- 


FIG.    2 — DETAILS   OF   CONSTRUCTION    OF 
FLOW    METER 

spective  ends  of  the  equalizing  connec- 
tion at  the  top  of  the  meter  body.  The 
dynamic  connection  leads  to  the  mer- 
cury well  and  the  static  connection  to 
the  contact  chamber.  When  the  meter 
is  in  operation  the  equalizing  valve  is 
closed,  and  the  mercury  level  is  de- 
pressed in  the  mercury  well  and  raised 
in  the  contact  chamber  in  proportion 
to  the  impact  of  the  flow. 

The  contact  rods  suspended  vertically 
in  the  contact  chamber  are  connected 
to  resistors  held  in  position  by  two 
fiber  disks.  The  resistors  are  wound 
on  a  series  of  spools  ending  with  the 
terminal  post  which  is  insulated  from 
the  meter  body,  and  forms  a  part  of 
the  circuit  comprising  the  transformer, 
the  meter  body  and  the  electrical  in- 
struments measuring  the  current.  The 
successive  ends  of  the  contact  rods  are 
uniformly  decreased  in  length,  and  each 
successive  rod  coming  in  contact  with 
the   rising   mercury   cuts   out   a   given 


part  of  the  series  resistance,  increasing 
the  flow  of  the  current  in  the  circuit  in 
proportion  to  the  flow  of  fluid  in  the 
pipe.  The  contact  rods  and  resistors 
are  insulated  by  means  of  oil,  which 
entirely  fills  the  contact  chamber  above 
the  mercury  and  also  the  annular  space 
between  the  meter  body  and  contact 
chamber.  This  prevents  water  and  for- 
eign substances  from  reaching  the 
contact  rods.  The  steel  jacket  provides 
a  safeguard  against  breaking  the  mer- 
cury seal  in  the  contact  chamber. 

A  small  rotary  converter  is  provided 
with  the  outfit  when  direct-current 
energy  only  is  available,  since  the  meter 
depends  on  alternating  current  for  its 
operation.  It  is  a  four-pole  machine, 
has  large  bearings  and  commutator 
dimensions  and  runs  at  1800  r.p.m. 

The  flow  meter  is  being  placed  on  the 
market  by  the  Republic  Flow  Meter 
Company,  565  Washington  Boulevard, 
Chicago,  111. 


Motor  for  Winding  Talking 
Machine 

The  "Motrola,"  which  is  shown  here- 
with, is  a  small  motor-driven  device 
designed  for  winding  a  talking  machine. 
The  axle  of  the  motor  is  connected  to 
a  worm  gear  which  operates  a  wheel. 
This  wheel,  in  turn,  is  fastened  to  the 
winding  rod.  Connected  to  the  electric 
circuit,  the  device  winds  up  the  talking 
machine  to  about  three-quarters  of  its 
capacity.  Use  is  made  of  a  spring,  the 
resistance  of  which  causes  the  electric 
circuit  to  be  automatically  cut  off  when 
the  above-named  limit  in  capacity  is 
reached.      When    the    talking    machine 


MOTOR-DRIVEN    DEVICE    FOR    WINDING 
TALKING    MACHINES 

runs  down  to  about  one-half  of  its  ca- 
pacity the  spring  resistance  is  lost  and 
the  current  is  automatically  turned  on 
again,  thus  the  device  keeps  the  spring 
of  the  talking  machine  constantly 
wound  up  between  one-half  and  three- 
quarters  of  its  full  strength,  which  is 
said  to  be  the  strength  required  to  give 
even  time  and  true  tones.  The  device 
is  being  placed  on  the  market  by  Jones- 
Motrola,  Inc.,  169  Madison  Avenue, 
New  York. 
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Switch  Box  Adaptei 

in  tin-  accompanying  llluatration  li 
shown  a  liu  in).:  developed  by  the 
Pancleve   Specialty   Compan 

iind    ill-  igned    foi     ii  i-    \\  nli    :i 


ADAPTER  FOR  USE  WITH   CONCEALED 
SWITCH   BOX 

concealed  switch  box.  The  back  of  this 
adapter,  as  it  is  called,  may  be  fastened 
to  the  box  with  the  same  machine 
screws  that  are  used  to  fasten  the 
original  switch  or  receptacle.  The 
original  switch  or  receptacle  can  be 
remounted  on  the  face  of  the  adapter 
and  the  wires  taken  off  to  some  new 
location. 


Larries  for  Serving  Boilers 

To  take  the  place  of  individual  chutes 
from  coal  bunkers  to  stokers,  or  even 
to  firing  aisle,  where  boilers  are  hand- 
fired,  various  types  of  larries  have  been 


FIG.   1 — HAND-OPERATED  LARRY 

developed  by  the  R.  H.  Beaumont  Com- 
pany, Drexel  Building,  Philadelphia, 
Pa.  The  machines  made  by  this  com- 
pany consist  essentially  of  a  hopper 
mounted  on  scale  beams,  the  scale 
framework    forming    part    of    a    truck 


h.i\  n, r  w  i"  •  i    a  hlch  ti  aval  on  a  i  rack 
mi, I, 'i    and    parall<  i    with    tha   bunker. 
Coa]   i     [et   Into  the  hopper   from   the 
bunkei .   and,   aft<  i    being   weighed,   la 
allowed  to  pa      "-1"  I  he    tokei   m 
■ine  through   a   chute  extending   from 
the  hoppei      Vai  lou     typea  of  Lai  i  le 
ranging  In     lac   from  small   hand  pro 
palled  machinea  worked  from  the  floor 
to  thoae  of  large  capacity,  driven   by 
motor,  and  operated  from  a  cage  which 
i    |..u  t  of  the  lan  v  framework. 

\  noteworthy  feature  <>r  larriea  is 
the  fad  thai  bunker  out  iris  can  be 
paced  cloae  together  and  at  a  uniform 
diatance  apart  throughout,  hence  hunk 
er  gate  apacing  doea  not  depend  upon 
boiler    setting   aa    is    the    case    where 

chutes  arc  used.  It  will  be  readily  seen 
thai  this  leaves  a  minimum  quantity  of 

dead  coal  hetween  the  gateB.  Another 
feature  of  the  larries  shown  herewith 
is  the  fact  that  they  are  equipped  with 
scales  BO  that  an  accurate  record  of 
the  consumption  of  each  boiler  can  be 
kept.  Each  scale  is  fitted  with  an  auto- 
matic ticket  recorder,  so  that  a  con- 
tinuous record  can  also  be  made.  When 
chutes  are  used,  and  if  for  any  reason 


if  i 

yf 

': 

' ■ 

FIG.    2    -MOTOR-DRIVEN    LARRY 

any  boiler  is  out  of  commission,  all  the 
coal  in  the  bunker  opposite  that  boiler 
is  absolutely  useless;  with  the  larry, 
however,  this  coal  can  be  drawn  off  and 
fed  to  the  other  boilers  anywhere  in 
the  house.  With  larries,  also,  firing 
aisles  are  kept  comparatively  clear  of 
stationary  structures,  enabling  easy  re- 
moval of  tubes,  or  opening  of  boilers 
for  washing  or  repairs. 

As  a  general  rule,  the  manufacturer 
points  out,  one  man  is  sufficient  to  oper- 
ate larries  and  other  coal  and  ash  han- 
dling equipment  in  a  boiler  plant  of 
ordinary  size.  This  is  in  great  contrast 
to  those  plants  where  from  six  to  fif- 
teen men  are  required  to  handle  ashes 
and  coal  manually. 

In  Fig.  1  is  shown  a  floor-operated 
larry,  a  feature  of  which  is  ease  of 
operation.  Being  of  comparatively 
light  weight,  it  is  fitted  with  a  chain  of 
gears  acting  directly  in  conjunction 
with  one  of  the  axles,  and  has  a  rag 


wheel    with    chain    al  I  achnien  I     hanging 

within  ea  j  reach  of  operate]  on  th<- 
floor.     The  operator  has  four  dii  I  Ind 

things  to  do:    (1)    Move  larry;    CI)   open 

hunker  elites;    ('.',)    weigh   coal;    (1)    dis- 

■■■  to  the  stokers.     The  outfit     hown 

in    Pig,    I    is  installed   in  the  hoiler   room 

of    the    American    Optical    Companyf 

SouthbridgC,  Mass.  In  Pig,  2  is  shown 
B  motor  driven  cage  operated  larry 
which  is  installed  in  the  hoiler  room  of 
the  I  laid  win  Locomotive  Works,  Eddy- 
stone,   Pa. 


Scintillator  with   13-In.   Pro- 
jectors for  Spectacular 
Illumination 

A  scintillator  designed  to  accomplish 
the  same  purposes  as  those  for  which 
the  San  Francisco  Exposition  scintilla- 
tor was  used,  has  been  ins* -.tied  at  Seal 
Beach,  Cal.,  at  the  end  of  a  pier  run- 
ning out  900  ft.  from  the  high  tide  line. 
For  this  purpose  forty-eight  13-in.  pro- 
jectors used  last  year  for  lighting  the 
tower  of  jewels  were  purchased  from 
the  Exposition  Company  and  are 
grouped  in  the  same  manner  as  were 
the  48-in.  projectors  used  on  the  Marina 
at  San  Francisco,  except  that  in  the 
Seal  Beach  scintillator  a  system  of  con- 
trol levers  couples  up  the  units  in  sets 
of  twelve  for  simultaneous  operation. 
In  this  way  four  men  operate  the  en- 
tire battery. 

Screens  are  to  be  used  to  secure 
color  effects  and  in  addition  to  the  flood 
lighting  of  the  sea  and  the  400  ft.  of 
beach  which  is  exposed  at  low  tide,  it 
is  planned  to  use  on  special  occasions, 
smoke  bombs  and  other  fireworks  that 
will  provide  an  aerial  background  for 
lighting  effects.  The  Bayside  Land 
Company,  which  operates  Seal  Beach, 
has  made  provisions  for  a  plant  where 
the  various  pyrotechnic  pieces  required 
can  be  manufactured. 

A  125-kw.  motor-generator  set  is 
being  installed  on  the  pier  head  to 
transform  current  from  the  lines  of  the 
Southern  California  Edison  Company 
which  will  be  used  in  the  battery.  The 
idea  of  adapting  the  projectors  to  this 
use   originated  with   Frank  Burt,   gen- 


SCINTILLATOR    FOR    SPECTACULAR    LIGHT- 
ING   AT    SEAL    BEACH,    CAL. 

eral  manager  of  the  Bayside  Land  Com- 
pany, who  was  formerly  director  of  con- 
cessions at  the  exposition.  E.  J. 
Symmes  is  in  charge  of  the  lighting  and 
architectural  department  for  the  com- 
pany. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and   Societies 


National  Meeting  of  the  Institute 

Electrical  Engineers  in  Six  Cities  Hold   Simultaneous  Meetings 

by  Telephone — Greetings  from  President  Wilson — 

H.  W.  Buck  Elected  President  A.  I.  E.  E. 

Meeting  in  San  Francisco,  Chicago,  Philadelphia,  At- 
lanta, Boston  and  New  York,  more  than  5000  members 
and  guests  of  the  American  Institute  of  Electrical  En- 
gineers, on  the  evening  of  May  16,  conducted  by  tele- 
phone an  adjourned  session  of  the  annual  meeting  held 
that  afternoon  in  New  York  City. 

There  were  present  at  Atlanta,  Ga.,  500  members  and 
guests;  at  San  Francisco  700;  at  Boston  900;  at  Phila- 
delphia 850;  at  Chicago  1000,  and  at  New  York  1100;  a 
total  of  5050.  Members  at  Denver  and  Salt  Lake  City, 
fifty  and  forty  respectively,  listened  to  the  proceedings, 
but  were  not  connected  so  as  to  take  part. 

The  meeting  was  called  to  order  at  8.30  o'clock  East- 
ern time,  the  hour  in  Atlanta  and  Chicago  being  7.30 
and  in  San  Francisco  5.30,  the  New  York  session  being 
held  in  the  Engineering  Society  Building,  33  West 
Thirty-ninth  Street.  From  that  point  the  roll  of  the 
cities  was  called.  There  President  John  J.  Carty  pre- 
sided, greeted  the  various  societies  and  read  the  follow- 
ing telegram  from  President  Wilson: 
"John  J.  Carty,  President, 

American  Institute  of  Electrical  Engineers: 

"May  I  not  extend  my  warm  congratulations  to  you 
and  to  the  members  of  the  American  Institute  of  Elec- 
trical Engineers  upon  the  unique  and  singularly  inter- 


esting meeting  in  which  it  has  gathered  its  members  in 
Boston,  San  Francisco,  Atlanta,  Chicago,  Philadelphia 
and  New  York?  To  conduct  such  a  meeting  by  tele- 
phone and  make  it  possible  for  men  scattered  all  over 
the  country  to  listen  to  the  proceedings  and  participate 
in  them  is  certainly  a  most  interesting  evidence  of  the 
inventive  genius  and  engineering  ability  represented  by 
the  Institute.  It  is  with  genuine  satisfaction  that  I 
avail  myself  of  this  occasion  to  express  my  own  deep 
appreciation  of  the  work  of  the  Institute  in  the  de- 
velopment of  the  country's  resources. 

"Woodrow  Wilson." 

Announcement  was  made  of  the  election  of  officers, 
which  took  place  at  the  afternoon  meeting.  The  new 
officers  are:  President,  H.  W.  Buck,  New  York;  vice- 
president,  L.  T.  Robinson,  Schenectady,  N.  Y.;  Peter 
Junkersf eld,  Chicago,  111. ;  B.  A.  Behrend,  Boston,  Mass. ; 
managers,  John  D.  Fisken,  Spokane,  Wash.;  Charles 
Robbins,  Pittsburgh,  Pa.;  N.  A.  Carle,  Newark,  N.  J., 
and  Charles  S.  Ruffner,  St.  Louis,  Mo.;  treasurer, 
George  A.  Hamilton,  St.  Louis,  Mo.  F.  L.  Hutchinson 
was  re-elected  secretary. 

Following  the  announcement  of  the  election,  Presi- 
dent-elect Buck  made  a  brief  speech  of  acceptance  to 
members  of  the  Institute  gathered  in  the  different  cities. 
Greetings  were  then  sent  by  Dr.  Alexander  Graham 
Bell,  past-president  of  the  Institute  and  inventor  of  the 
telephone ;  Theodore  N.  Vail,  president  of  the  American 
Telephone  &  Telegraph  Company;  C.  le  Maistre  of 
London,  who  is  in  this  country  as  the  personal  repre- 
sentative  of   all   the   British    engineering    societies   to 


Seated  with  President  Carty  on  the  Platform  are  Alexander  Graham  Bell,  Theodore  N.  Vail,  M.  I.  Pupin,  Thomas  A.  Watson,  President- 

Elect  Buck,   and   Others 

PRESIDENT  CARTY  IN   NEW  YORK,  PRESIDING  BY  TELEPHONE  OVER    MEETINGS    OF    A.    I.    E.   E.    MEMBERS    HELD    SIMULTANEOUSLY   IN 
SAN    FRANCISCO,    DENVER,    SALT    LAKE    CITY,    CHICAGO,    ATLANTA,    PHILADELPHIA  AND   BOSTON 
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confer  with  the  American  Institute  <>i  Electrical  Engi 
oeers  and  other  American  ami  Canadian  engineerini 

etiee  with  regard  to  bringing  about  the  formula 

timi  <>f  rules  of  International  standardisation  of  prac 

t hc,  ami  Thomas   A    Watson,  who  was  so  [ntimatelj 

connected  with  tin-  birth  ami  babyhood  of  the  telephone. 

After  these  greeting!  each  section  held  a  strictlj  local 

Ion,  when  addresses  were  delivered  to  the  re  pective 
audiences  as  follow  Mew  York,  Dr,  John  H.  Finley, 
president  of  the  Universitj  of  the  State  ol  New  Sfork; 

ton.  Dr.  A.  Lawrence  Lowell,  presidenl  of  Harvard 
University;  Philadelphia,  Dr.  Edgar  l''.  Smith,  provosl 
^[  tin1  University  of  Pennsylvania;  Atlanta.  Dean  C.  E. 
Ferris,  engineering  faculty  University  of  Tennessee; 
Chicago,  Dr.  liarr.\  Pratt  Judson,  president  of  the  Uni 

ity  of  Chicago;  San  Francisco,  Dr.  Raj  Lyman 
Wilbur,  president  of  Leland  Stanford.  Jr.,  University. 

Each   of   these  speakers   spoke  of  the   benefits  to  hu- 
manity ami  the  hroad  outlook  of  the  world  made  possible 

i>>  the  achievements  of  the  engineering  profession.    Dis- 


The  meetings  spoke  for  the  achievements  <»i   the  elec 

trical   engineer   who   has  joined   the    North   to  the  South 
and   the   Kast    to  the   West. 

Presideni  i  i  i  '  i  Buck 

Presidenl  elecl  Harold  VVinthrop  Buck,  vice-pre  ident 
of  the  engineering  firm  of  Viele,  Blackwell  &  Buck  of 

New    Y/ork   City,    LS   one   of   the   younger   men    prominent 

in  engineering  attainments,  having  been  born  on  May 
7,  1878.     His  father  was  a  distinguished  surgeon  and 

on  his  mother's  side  his  grandfather  was  the  well-known 
historian  Abbott, 

At  the  age  of  twenty-one  he  was  graduated  I  loin  Yak 
with  the  degree  of  Bachelor  of  Philosophy,  and  in  the 
following  spring  received  his  degree  of  electrical  engi- 
neer from  Columbia.  He  then  entered  the  employ  of 
the  General  Electric  Company  in  the  student  depart- 
ment at  Schenectady,  where  his  ability  soon  found  recog- 
nition. Besides  designing  a  three-phase  motor  operat- 
ing by  static  induction,  Mr.  Buck  suggested  many  me- 


tance  has  been  reduced  to  nearness,  and  intelligence  is 
carried  with  the  speed  of  light.  The  engineer  has  made 
man  a  citizen  of  the  globe. 

Music   by   "Long  Distance" 

At  the  end  of  the  local  session  long  distance  receivers 
were  again  taken  up  and  greetings  and  music  were  sent 
to  the  general  gathering  by  each  one  of  the  sections, 
one  after  the  other,  the  selections  played  at  the  various 
cities  being  as  follows:  Atlanta,  "Dixie  Melodies"; 
Boston,  "Yankee  Doodle";  Chicago,  "America";  New 
York,  "Hail  Columbia";  San  Francisco,  "Columbia,  the 
Gem  of  the  Ocean";  Philadelphia,  "The  Star-Spangled 
Banner."  The  remarkable  meeting  closed  with  an  ad- 
dress by  Dr.  Michael  I.  Pupin,  and  greetings  from  the 
honorary  secretary  of  the  association,  Mr.  Ralph  W. 
Pope,  each  talking  at  New  York. 

While  such  a  meeting  would,  from  its  remarkable 
nature,  attract  wide  attention  at  any  time,  just  now 
it  is  of  more  than  ordinary  significance  and  importance. 
It  illustrates  in  a  notable  manner  the  contributions  of 
the  nation's  engineers  to  its  "preparedness,"  and  ex- 
hibits as  nothing  else  could  how  much  they  have  done  to 
make  this  a  really  united  country  by  the  development 
of  an  efficiency  that  cannot  fail  to  gratify  the  pride  of 
every  American. 

Not  only  was  the  meeting  national  geographically, 
but  its  entire  scope  had  the  new  spirit  of  nationalism. 


The  president-elect  of  the  A.I.E.E. 
and  the  cross-continental  telephone 
line  over  which  his  speech  of  ac- 
ceptance was  transmitted. 


chanical  and  electrical  devices  and  took  out  several 
patents.  With  two  associates  he  patented  a  process  for 
the  manufacture  of  carborundum  in  the  electric  fur- 
nace, which  process  was  developed  and  placed  in  eorm 
mercial  operation  at  Niagara  Falls.  During  the  latter, 
part  of  Mr.  Buck's  connection  with  the  General  Electric 
Company  he  acted  as  one  of  the  assistants  to  the  engiJ 
neer  of  the  lighting  department. 

Leaving  Schenectady  in  September,  1900,  he  went  to 
Niagara  Falls,  where  he  became  the  electrical  engineer 
of  the  Niagara  Falls  Power  Company  and  its  allied  in- 
terests, and  remained  in  this  position  until  1908,  when 
he  moved  to  New  York  as  partner  in  the  corporation  of 
Viele,  Blackwell  &  Buck. 

In  this  capacity  he  has  since  that  time  been  intimately 
connected  with  the  design  and  construction  of  the  gen- 
erating plants,  transmission  lines  and  distribution  sys- 
tems of  the  Great  Western  Power  Company,  California 
Electric  Generating  Company,  Schenectady  Power  Com- 
pany, Appalachian  Power  Company,  and  many  others. 

In  co-operation  with  E.  M.  Hewlett,  Mr.  Buck  devel- 
oped the  suspension  insulator  system  now  so  widely 
used  on  high-tension  transmission  lines. 

During  the  European  war,  Viele,  Blackwell  &  Buck 
have  acted  as  American  representatives  of  important 
interests  in  London  in  connection  with  the  purchase  in 
America  of  engineering  supplies  for  use  in  connection 
with  the  war. 
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Chicago  Ready  for  N.  E.  L.  A. 
Convention 

Final  Preparations  Are  Made  for  Business  and  Entertainment 
Features  of  Thirty-ninth  Annual  Convention 

All  preparations  have  been  made  for  both  the  business 
and  entertainment  features  of  what  promises  to  be  the 
biggest  convention  ever  held  by  the  National  Electric 
Light  Association.  The  thirty-ninth  convention,  held 
this  year  in  Chicago,  starts  on  Monday  and  continues 
throughout  the  week. 

Applications  for  rooms  by  delegates  and  others  who 
will  attend  the  sessions  of  the  association  have  taxed  to 
the  utmost  the  accommodations  arranged  for  by  the  local 
hotel  committee. 

Six  Sessions  Divided  Into  Twenty-two  Meetings 

At  the  twenty-two  meetings  scheduled  to  be  held  dur- 
ing the  four  business  days  there  will  be  presented  in  the 
form  of  papers,  reports,  etc.,  a  total  of  2000  printed 
pages  of  material  which,  as  was  stated  in  the  Electrical 
World  of  May  6,  is  a  record-breaker. 

Convention  sessions  will  be  held  in  the  gold  room 
and  the  Florentine  room  of  the  Congress  Hotel,  and  the 
new  ballroom  and  Masonic  room  of  the  Auditorium 
Hotel. 

The  convention  will  be  divided  into  six  sessions.  The 
general  and  executive  session  will  be  held  on  Tuesday  at 
10  a.  m.  and  8.30  p.  m. ;  on  Wednesday  at  10  a.  m.,  and 
on  Friday  at  10  a.  m. ;  technical  and  hydroelectric  ses- 
sions— Tuesday  at  2.30  p.  m. ;  Wednesday  at  2.30  p.  m. ; 
Thursday  at  10  a.  m.  and  2.30  p.  m. ;  commercial  ses- 
sions— Tuesday  at  2.30  p.  m. ;  Wednesday  at  10  a.  m. 
and  2.30  p.  m. ;  Thursday  at  10  a.  m.  and  2.30  p.  m.  and 
Friday  at  10  a.  m. ;  accounting  sessions — Tuesday  at  2.30 
p.  m. ;  Wednesday  at  10  a.  m.  and  Thursday  at  10  a.  m. ; 
electric  vehicle  sessions — Wednesday  at  2.30  p.  m.  and 
Thursday  at  10  a.  m.  and  2.30  p.  m. ;  and  company  sec- 
tions sessions — Thursday  at  2.30  p.  m.  and  Friday  at 
10  a.  m. 

A  prominent  part  will  be  taken  at  this  year's  conven- 
tion by  the  new  Electric  Vehicle  Section,  formerly  the 
Electric  Vehicle  Association  of  America.  In  addition  to 
the  opening  address  of  Chairman  Walter  A.  Johnson, 
this  section  will  receive  fourteen  reports  and  will  dis- 
cuss seven  papers  at  its  three  sessions. 

Arrangements  for  Registration 
Headquarters  of  Secretary  T.  C.  Martin  and  his  staff, 
and  of  the  general  convention  committee  and  the  vari- 
ous sub-committees,  including  the  registration  booths, 
the  hotel  committee  and  the  entertainment  committee, 
will  be  maintained  in  the  second  floor  foyer  of  the  Audi- 
torium Theater.  An  organization  of  about  fifty  or  sixty 
of  the  employees  of  the  Commonwealth  Edison  Company 
will  be  in  attendance  at  convention  headquarters  in  ad- 
dition. The  local  entertainment  committee  will  meet  all 
special  trains  with  automobiles  to  convey  visitors  to 
their  hotels.  Cards  from  the  Chicago  convention  com- 
mittee distributed  on  the  trains  will  give  information 
about  this  arrangement,  and  also  about  the  transfer  of 
baggage. 

Secretary  McConnaughy  of  the  exhibition  committee 
has  been  put  to  it  to  find  enough  space  for  Class  D  mem- 
bers who  want  to  exhibit.  The  exhibition  will  be  held 
in  the  Auditorium  Theater,  including  boxes  and  lobbies. 
It  will  be  opened  at  9  a.  m.  on  Tuesday,  or  perhaps  on 
Monday  night,  and  will  be  open  from  9  a.  m.  to  6  p.  m. 
on  convention  days.  Possibly  the  exhibition  will  be 
open  on  Tuesday  and  Thursday  evenings.  So  far  as 
known  at  the  present  writing,  admission  to  the  ex- 
hibition will  be  restricted  to  persons  wearing  the  con- 
vention badge. 


The  formal  opening  reception  given  by  President  E. 
W.  Lloyd  and  the  other  officers  of  the  association  to  dele- 
gates and  visitors  will  be  held  at  9  p.  m.  on  Monday,  in 
the  gold  room  of  the  Congress  Hotel.  Following  the  re- 
ception there  will  be  dancing  and  light  refreshments  in 
the  Elizabethan  room  of  the  hotel. 

At  noon  on  Tuesday,  automobiles  will  be  in  waiting  at 
the  Auditorium  and  Congress  Hotels  to  convey  the  out- 
of-town  visiting  ladies  for  a  drive  through  the  South 
Side  parks  and  boulevards.  Luncheon  will  be  served  at 
the  South  Shore  Country  Club  at  1.30  p.  m.  followed  by 
an  entertainment  consisting  of  music  and  dancing  num- 
bers. The  ladies  will  also  have  the  pleasure  of  witness- 
ing a  style  show.  The  latest  ladies'  gowns  for  all  oc- 
casions will  be  shown  on  living  models.  Returning  by  a 
different  route,  the  party  will  reach  the  downtown  ho- 
tels about  5  p.  m. 

At  the  conclusion  of  the  first  general  session  of  Tues- 
day morning,  beginning  about  noon,  there  will  be  a 
service-installation  prize  contest  between  three  squads 
of  linemen  employed  by  the  Commonwealth  Edison  Com- 
pany. This  contest  will  take  place  in  Grant  Park  at  the 
east  end  of  Van  Buren  Street  viaduct,  and  while  it  is  in 
progress  there  will  be  music  by  the  full  Commonwealth 
Edison  band.  It  is  proposed  to  take  a  moving  picture 
of  this  event. 

Entertainment  Features 

A  rejuvenation  of  the  Jovian  Order,  of  which  many 
of  the  men  who  will  attend  the  convention  are  members, 
will  be  held  at  the  Palais  de  Danse,  Bismarck  Garden, 
from  5.30  to  7  p.  m.  on  Wednesday  evening.  Thomas  A. 
Wynne  of  Indianapolis,  reigning  Jupiter,  will  be  present 
and  make  a  short  address.  It  is  expected  that  a  large 
number  of  other  prominent  Jovians  will  be  in  attend- 
ance. From  6.30  to  8  p.  m.  a  table  de  hote  dinner  will 
be  served  in  the  Bismarck  Garden  for  those  who  wish. 

What  will  be  perhaps  the  most  elaborate  feature  of 
the  entertainment  program  is  the  Big  Frolic  at  Bis- 
marck Garden,  beginning  at  7.45  p.  m.  on  Wednesday 
evening.  Bismarck  Garden,  a  beautiful  amusement 
park  on  the  North  Side,  will  be  the  scene  of  a  mammoth 
entertainment  and  carnival,  including  music,  dancing 
and  all  sorts  of  stage  shows  and  side  shows,  with  trav- 
eling minstrels  and  troubadours — also  favors — galore. 
There  will  be  a  special  illumination  of  the  building  and 
grounds  and  the  Frolic  proper  will  end  with  a  grand 
finale  of  fireworks,  with  electric-siren  accompaniment. 
Dancing  will  be  continued  after  the  finale  of  the 
Frolic. 

A  the  musicale  will  be  given  for  the  out-of-town  visit- 
ing ladies  at  the  Blackstone  Hotel  from  3  to  5  p.  m.  on 
Thursday.  The  artists  will  be  Miss  Cyrena  Van  Gor- 
don, mezzo  soprano,  of  the  Chicago  Grand  Opera  Asso- 
ciation; James  Goddard,  basso,  of  the  Chicago  Grand 
Opera  Association,  and  Richard  Wagner,  cellist.  Re- 
freshments will  be  served  at  the  conclusion  of  the  musi- 
cal program. 

The  Lighting  Sales  Bureau  dinner,  of  which  an- 
nouncement has  already  been  made,  will  be  held  at  the 
Morrison  Hotel  at  7  p.  m.  on  Thursday  of  convention 
week.  The  Klore  orchestra  will  entertain  during  the 
beefsteak  dinner,  and  the  after-dinner  program  will  con- 
sist of  orchestra  selections,  vaudeville  by  professional 
entertainers  and  the  Morrison  Revue.  The  banquet 
committee,  of  which  John  G.  Learned  of  the  Public  Serv- 
ice Company  of  Northern  Illinois  is  chairman,  has  an- 
nounced that  all  lighting  men  are  invited  to  the  dinner. 
Tickets  may  be  obtained  at  $2  each  at  the  convention 
registration  bureau  in  the  Auditorium  Hotel. 

Arrangements  have  been  made  by  which  visitors  wear- 
ing the  convention  badge  may  inspect  industrial  estab- 
lishments and  other  points  of  interest  in  Chicago. 
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Franklin  Med.il  for  J-  J.  Carty 

On    May     17    the    I'i  ankliii    Institute    made    the    annu.d 

•  iit.it 1 1 ' u  of  the   Franklin  ami  Creaaon   medal 
the  auditorium  of  the  institute,  Philadelphia,  Pa 

The  Franklin  Medal,  founded  In  LSI  i  ami  awarded  to 
"those  worker  a  in  physical  science  or  technology,  with 
out  regard  to  country,  whose  efforts,  In  the  opinion  "i 
the  institute,  have  done  meal  i"  advance  a  knowledge  of 
physical  science  or  its  applications,"  wan  pr<  tented  t«> 
Prof.  Theodore  William  Richards  and  to  John  J.  Cai 
chief  engineer  of  the  American  Telephone  A  Telegraph 
Company,    The  Franklin  Medal  was  founded  two  y* 

ago  by  Samuel  Insull  of  Chicago. 

The  award  to  Professor  Richards  was  made  in   i 

nit  inn  of  his  "numerous  and  Important  contribution 
inorganic,  physical  and  theoretical  chemistry,  and  pai 

tiCUlarly   his  rlansifial   series  of   redeterminations  of   the 

atomic  weights  <>f  the  mere  important  chemical  ele- 
ments '" 

The  award  to  Mr.  ("arty  was  made  in  recognition  of 
his  'long-continued  activities  in  the  telephone  service, 
his  important  and  varied  contributions  to  the  telephone 
art,  his  work  in  the  establishment  of  the  principles  of 
telephone  engineering,  and  his  signal  success  in  direct- 
ing the  efforts  of  a  large  staff  of  engineers  and  scien- 


GROUP   AT   PRESENTATION    OF   FRANKLIN   AND   CRESSON    MEDALS 
AT  FRANKLIN   INSTITUTE,   MAY   17 

tists  to  the  accomplishment  of  the  telephonic  transmis- 
sion of  speech  over  vast  distances." 

The  Elliott  Cresson  Medal  of  the  Institute,  which  is 
awarded  for  "discovery  or  original  research,  adding  to 
the  sum  of  human  knowledge,  irrespective  of  commer- 
cial value;  leading  and  practical  utilization  of  discovery; 
and  invention,  methods  or  products  embodying  substan- 
tial elements  of  leadership  in  their  respective  classes, 
or  unusual  skill  or  perfection  in  workmanship,"  was 
awarded  to  the  American  Telephone  &  Telegraph  Com- 
pany. The  basis  of  the  1916  award  of  this  medal  to 
the  American  Telephone  &  Telegraph  Company  was  its 
"constructive  and  far-seeing  policy  in  the  development 
of  the  art  of  telephony,  in  the  promotion  of  telephone 
engineering,  in  the  establishment  of  its  telephone  sys- 
tem in  every  part  of  the  United  States  and  for  placing 
all  of  the  States  of  the  Union  in  speaking  communica- 
tion." 

Professor  Richards  could  not  be  present  to  respond  in 
person  because  of  illness.  Mr.  Carty  in  accepting  the 
medal  modestly  stated  that  he  received  it  as  the  engi- 
neer representing  the  work  of  a  staff  of  engineers  rather 
than  as  an  individual.  Theodore  N.  Vail,  president  of 
the  American  Telephone  &  Telegraph  Company,  accepted 


the  Elliott  ('resson  Medal  for  thai  company.     Be  em 
phasized  the  community  of  interests  which  must  bind 
together  the  individuals  of  a  telephone  company  in  the 
maintenance  of  ideal  service,  saying  thai  perfect  serv- 
ice depended  upon  the  right  thing  being  done,  at  the 

right    time,  by  the  right  person,  in   the  right   plan-.      He 

stated  that  in  accepting  the  medal  tor  the  company  he 

was  accepting  it   lor  each  <>l"  the  I70,()()0  men  and  women 
in   the  telephone  organization. 

At  the  conclusion  of  the  pre  rotation  ceremonies, 
and  by  the  courtesy  of  the  American  Telephone  &  Tele- 
graph Company,  demonstrations  of  transcontinental  and 
wireless  telephony  were  made  in  the  auditorium  of  the 
Institute.  Telephone  communication  by  wire  was  had 
with  San  Francisco,  and  wireless  from  Arlington  Tower 
of  the  Navy  Department,  at  Washington,  to  New  York 
and  thence  by  wire  to  the  auditorium  of  the  Institute. 


Convention  of  National  District  Heating 
Association  at  New  York 

With  a  registration  of  175  steam  heating  men,  most 
of  whom  are  engaged  in  the  central  station  industry,  the 
eighth  annual  convention  of  the  National  District  Heat- 
ing Association  held  at  the  Hotel  Martinique,  New  York 
City,  from  Tuesday  to  Thursday  of  this  week,  broke  all 
previous  records. 

The  convention  opened  on  Tuesday  morning  with  a 
business  session  and  two  committee  reports,  one  by  D.  L. 
Gaskill,  Greenville,  Ohio,  on  public  policy  and  the  other 
by  H.  A.  Woodworth,  Indianapolis,  Ind.,  on  underground 
construction. 

For  the  remaining  sessions  the  following  program 
was  carried  out: 

TUESDAY    AFTERNOON 

Paper  on  "Factors  in  the  Growth  of  District  Heating,"  by 
S.  Morgan  Bushnell,  Chicago,  111. 

Report  of  station  operating  committee  by  Byron  T.  Gif- 
ford,  Grand  Rapids,  Mich,  chairman. 

WEDNESDAY   MORNING 

Address  on  "District  Heating  and  its  Relation  to  Electric 
Utility  Operation,"  by  Arthur  Williams,  New  York  City. 

Report  of  education  committee  by  George  W.  Martin,  New 
York  City,  chairman. 

Election  of  officers. 

THURSDAY  MORNING 

'Paper  on  "Co-operating  with  Consumer,"  by  William  J. 
Baldwin,  Jr.,  Chief  Engineer,  New  York  Steam  Company. 

Address  on  "Appraisals  of  Utility  Property,"  by  M.  F. 
Millikan,  vice-president,  American  Gas  &  Electric  Company. 

Report  of  rate  committee  by  A.  E.  Bettis,  Kansas  City, 
Mo.,  chairman. 

THURSDAY  AFTERNOON 

Report  of  publication  and  editorial  committee. 

Paper  on  "Ratio  of  Economizing  Coils  of  the  Different 
Types  of  Heating  Systems,"  by  W.  J.  Kline,  New  York  City. 

Report  of  record  committee  by  A.  P.  Biggs,  Detroit,  Mich., 
chairman.  Paper  on  "Methods  by  Which  Harvard  Uni- 
versity Buys  Steam  on  a  Heat-Unit  Basis,"  by  E.  G.  Bailey, 
Boston,  Mass. 

FRIDAY    MORNING 

Report  of  meter  committee  by  F.  B.  Orr,  Chicago,  111., 
chairman. 

Address  by  Travis  H.  Whitney,  Public  Service  Commis- 
sioner of  New  York  City. 

Report  of  delegates  to  Pan-American  Congress  by  Jas.  A. 
Donnelly,  New  York  City,  and  Nelson  S.  Thompson,  Wash- 
ington, D.  C. 

Results  of  the  election  of  officers  on  Wednesday  morn- 
ing are  as  follows:  President,  Byron  T.  Gifford,  Grand 
Rapids,  Mich.;  vice-president,  George  W.  Martin,  New 
York  City,  Chicago,  111.,  and  J.  C.  Hobbs,  Pittsburgh, 
Pa.;  secretary-treasurer,  D.  L.  Gaskill,  Greenville,  Ohio. 
Executive  committee:  A.  E.  Bettis,  Kansas  City,  Mo.; 
C.  A.  Gillham,  New  York  City,  and  D.  L.  Gaskill. 


May  20,  1916 


ELECTRICAL     WORLD 


1191 


Canada  to  Reply  to  United  States  Protest 
Regarding  Niagara  Power 

A  conciliatory  reply  to  the  protest  of  the  United 
States  regarding  the  taking  of  more  water  from  the 
Niagara  River  for  the  purposes  of  the  Ontario  Hydro- 
Electric  Commission,  it  is  expected,  will  be  sent  to 
Washington  in  a  few  days  by  the  Province  of  Ontario 
through  the  medium  of  the  Dominion  government.  The 
understanding  between  the  British  and  United  States 
governments  on  the  use  of  water  from  Niagara  River 
above  the  falls  for  power  as  set  forth  in  the  interna- 
tional waterways  treaty  will  be  cited.  The  intention  of 
the  Hydro-Electric  Commission  to  remain  within  the 
limits  set  forth  in  the  waterways  treaty  will  be  stated, 
as  also  will  be  the  fact  that  Ontario  is  prepared  to  see 
that  private  companies  exercise  the  greatest  economy  in 
the  use  of  the  water  for  power  purposes. 

It  was  declared  earlier  in  the  week  in  Toronto  by  At- 
torney-General I.  B.  Lucas  that  the  Canadian  govern- 
ment has  decided  definitely  to  exercise  what  it  claims  to 
be  its  right  to  prohibit  the  exportation  to  the  United 
States  of  power  derived  from  the  Canadian  side  of 
Niagara  Falls  if  the  United  States  persists  in  its  pro- 
tests against  further  water  being  taken  from  the  river 
above  the  falls. 

More  than  145,000  hp.  of  the  260,000  hp.  now  devel- 
oped, Mr.  Lucas  said,  passes  into  the  United  States 
from  the  Canadian  side,  and  the  Dominion,  by  shutting 
off  the  exportation  of  this  power,  could  tie  up  hundreds 
of  American  industries  within  a  radius  of  100  miles  of 
the  falls. 


Larger  Office  Quarters  for  N.  E.  L.  A. 

The  National  Electric  Light  Association  has  increased 
the  office  floor  space  which  it  occupies  on  the  eighth 
floor  of  the  Engineering  Society's  Building  on  West 
Thirty-ninth  Street,  New  York  City,  by  the  space  for- 
merly occupied  by  the  American  Gas  Institute  and  the 
Empire  State  Gas  &  Electric  Association.  This  gives 
the  N.  E.  L.  A.  now  more  than  90  per  cent  of  the  floor 
space  of  the  eighth  floor,  and  since  the  society  is  con- 
templating taking  on  additional  work  of  a  character 
very  useful  to  the  industry,  it  is  safe  to  infer  that  it 
will  in  the  near  future  occupy  the  whole  floor  in  the 
same  manner  as  the  three  founder  societies.  Offices  of 
the  electric  vehicle  section  have  been  moved  up  to  the 
eighth  floor,  giving  it  much  larger  quarters  than  it  had 
formerly. 

The  additional  floor  space  will  relieve  to  a  large 
amount  the  inadequate  office  room  which  the  former 
space  offered  for  committee  meetings.  There  are  some 
fifty  to  sixty  committees  and  sub-committees  having  in 
all  about  500  members,  and  the  crying  need  of  the  as- 
sociation has  been  for  room  to  take  care  of  the  meetings 
of  these  committees.  Frequently  four  or  five  commit- 
tees are  in  session  at  one  time.  The  additional  floor 
space  will  amount  to  2500  sq.  ft.,  which,  added  to  the 
7500  sq.  ft.  formerly  occupied,  will  give  the  association 
now  some  10,000  sq.  ft.  of  office  space. 

The  rooms  formerly  occupied  by  the  American  Gas 
Institute  will  be  used  as  a  combination  committee-board 
room.  They  will  be  so  arranged  that  if  necessary  they 
will  furnish  two  committee  rooms  and  at  a  board  meet- 
ing can  be  thrown  open  into  one  single  room.  The  old 
board  room  will  then  be  occupied  by  Secretary  T.  C. 
Martin  as  his  office,  and  the  office  he  now  occupies  will 
then  be  occupied  by  Mr.  Marshall,  secretary  of  the  Elec- 
tric Vehicle  Association.  Many  other  plans  for  a  more 
efficient  placing  of  the  office  force  are  being  worked  out 
in  detail. 


Engineers  March  for  Preparedness 

From  early  in  the  morning  until  well  after  nightfall 
the  Citizens  Preparedness  Parade,  well  over  125,000 
men  and  women  strong  moved  up  Fifth  Avenue,  New 
York  City. 

Conspicuous  among  the  marchers  was  the  engineer- 
ing division  with  6000  men  in  line,  led  by  Lieut.-Col. 
Merritt  H.  Smith  as  marshal. 

Behind  him  marched  the  Military  Engineering  Lec- 


PROMINENT    ENGINEERS    IN    PREPAREDNESS    PARADE 
Left  to  right :    Thomas  Robins,  Peter  Cooper  Hewitt,  Thomas  A. 
Edison    and   W.    L.    Saunders,    members   of   the   Naval   Consulting 
Board. 

tures  Committee  and  an  Honorary  Parade  Committee 
that  included  J.  Waldo  Smith,  J.  Parke  Channing,  Al- 
fred Craven,  Alexander  C.  Humphreys,  William  Bar- 
clay Parsons,  John  A.  Bensel,  J.  J.  Carty,  George  F. 
Kuntz,  Herman  A.  Metz,  H.  de  B.  Parsons,  E.  A. 
Sperry,  and  M.  G.  Starrett. 

The  members  of  the  Naval  Consulting  Board,  among 
whom  was  Thomas  A.  Edison,  marched  with  this  divi- 
sion. 


Commonwealth  Edison  Company  Reduces 
Lighting  and  Power  Rates 

The  Commonwealth  Edison  Company  of  Chicago,  on 
the  afternoon  of  May  18,  announced  a  reduction  in  its 
electric  service  rates.  The  benefits  to  the  patrons  of 
the  company  through  the  reduction  are  estimated  at 
$1,000,000  per  year.  In  the  retail  schedule  the  primary 
rate  will  be  reduced  to  9  cents  net,  instead  of  10  cents, 
for  the  first  30  kw.-hr.  use  of  the  maximum  demand. 
The  secondary  charge  will  remain  5  cents  for  the  next 
30  kw.-hr.  and  the  tertiary  charge  continues  at  3  cents 
for  all  additional  use.  This  reduction  will  apply  to 
258,000  of  the  company's  patrons.  Further  reductions 
will  also  be  made  in  the  wholesale  power  and  lighting 
rates.  The  primary  charge  for  the  first  50  kw.  of  di- 
rect-current service,  which  has  been  $2.60,  will  be  re- 
duced to  $2.20.  The  primary  charge  for  the  first  50 
kw.-hr.  of  alternating-current  service,  which  has  here- 
tofore been  $2.40,  will  be  reduced  to  $2.  The  energy 
charge  in  connection  with  this  wholesale  rate  has  been 
5  cents  per  kw.-hr.  for  the  first  1000  kw.-hr.  and  3  cents 
for  the  next  4000  kw.-hr.  This  energy  charge  will  be 
reduced  to  3  cents  for  the  first  5000  kw.-hr. 

The  present  rate  reduction  has  been  made  voluntarily 
by  the  Commonwealth  Edison  Company  in  accordance 
with  the  company's  policy  of  voluntary  reduction  in 
rates  as  fast  as  this  can  be  done  with  safety  from  an 
economic  point  of  view.  The  new  rate  schedule  will  go 
into  effect  when  it  has  been  approved  by  the  State  Pub- 
lic Utilities  Commission  of  Illinois,  probably  about 
July  1. 
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Southwestern  Utility  Operators  Hold  Annual 

Convention  .it    Galveston,  Tex 

I  u.i  hundred  members  of  the  Southwestern  Elecl  ri<  al 
ft  G  latlon  ami  representatives  of  manufactur 

i iivr  companii  and  the  Southwe  t,  assembled 

.ti  tin-  Hotel  Galves,  Galveston,  Tex.,  on  Bias  '  '■  ,{,r  the 
annua]  four-daj  convention  of  the  association. 

Tin'  opening  session  of  Wednesday  was  given  over  to 
the  address  of  welcome  bj  .Mark  H.  Royston,  cit]  attor 
ney  of  Galveston,  the  response  by  H.  B.  Mead,  assistant 
to  tiir  president  of  the  Texas  Power  A  Light  Company 

of    Dallas,    and    the   official    address   of    President    David 

Daly,  manager  of  tin-  Houston  Electric  Company.    The 

president's  address  was  a  forceful  discussion  of  public 
utility  affairs,  dealing  in  particular  with  the  jitney  sit- 
uation m  the  Southwest,  and  emphasizing  the  short- 
sightedness of  the  public  in  its  attitude  toward  irre- 
sponsible jitney  operation. 

A   report    «>t"  the  later  convention  sessions,  being  held 
as  this  issue  goes  to  press,  will  be  presented  next  week. 


Samuel  Insull  Commends  Commission 
Regulation 

President    of  Commonwealth   Edison  Company    Presents  Strong 

Regulation  Arguments  at  First  Joint  Convention 

of  Iowa  Public  Utility  Associations 

Addressing  a  joint  session  of  the  Iowa  Section,  Na- 
tional Electric  Light  Association,  Iowa  Street  &  Inter- 
urban  Railway  Association,  and  Iowa  District  Gas  Asso- 
ciation assembled  at  the  Julien  Dubuque  Hotel,  Du- 
buque, Iowa,  on  May  10,  11  and  12,  in  the  first  annual 
joint  convention,  Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company,  recommended  the  regula- 
tion of  public  utilities  by  strong  regulatory  bodies  cen- 
tralized in  the  states.  He  could  see  no  other  solution 
to  the  problem  of  the  relations  of  the  public  and  the 
utilities  than  through  the  creation  of  such  commissions, 
and  greatly  favored,  in  contrast  to  the  Iowa  situation 
where  the  regulation  of  utilities  is  left  to  the  local  gov- 
erning bodies,  the  one  centralized  commission  for  each 
state;  for  by  this  plan  the  regulatory  body  would  have 
greater  resources,  greater  ability  to  employ  expert  talent 
in  studying  the  conditions  and  would  be  free  from  local 
prejudices  and  petty  politics. 

"If  there  is  anything  wrong  with  my  business,  I  want 
to  know  it,"  Mr.  Insull  said,  "and  the  best  way  to  find  it 
out  is  to  have  the  best  talent  available  to  investigate  it, 
and  this  can  be  had  only  by  the  centralized  commission." 
He  went  on  to  say  that  while  this  plan  is  now  in  force 
in  Illinois,  it  is  not  popular,  for  there  is  so  much  talk  in 
Chicago  about  home  rule  and  so  little  real  understand- 
ing about  the  requirements  by  those  so  agitating  the 
question.  He  was  sure  the  best  results  would  be  ob- 
tained by  state  commissions.  Already  thirty-three  of 
the  states  have  commissions  with  jurisdiction  over  the 
utilities,  so  that  the  trend  is  decidedly  in  that  direction, 
and  while  it  is  possible  for  a  large  portion  of  the  people 
to  go  wrong  on  a  proposition,  it  is  very  unlikely  that 
two-thirds  of  the  states  should  be  wrong  on  so  funda- 
mental a  condition. 

Mr.  Insull  stated  that  the  only  way  to  prevent  dupli- 
cation of  investment  and  secure  lowest  rates  for  the 
consumers  is  by  refusal  of  competitive  franchises, 
which,  of  course,  means  exclusive  franchises  and  mon- 
opoly. With  a  monopoly  there  is  no  question  that  the 
state  should  have  the  right  to  regulate.  To  perform 
its  functions  properly  the  utility  must  be  a  monopoly, 
and  therefore  it  is  the  duty  of  the  state  to  see  that  the 
rate  to  the  consumer  is  based  on  the  cost  of  service 


plus   a    legitimate    return   on    the    investment.      The   pub 

licitj  of  accounts  ami  affair  which  must  necessarily 
follow  state  commission  regulation,  and  the  resulting 
confidence  the  public  must  acquire  in  the  statements 

and  findings  made  by  the  commission  hecau  e  they  are 
from  an  tiiiln.t  ed  body,  will  surely  result  in  better  feel- 
ing between  Utility  and  public.  The  local  regulating 
bodies  also  cannot  remain  effective  much  longer  on  BC 
count  of  the  many  places  where  the  public  service  com- 
panies are  extending  their  operations  beyond  the  juris- 
did  inn  of  the  local  councils. 

Mr.  Insull  soiindi  d  a  note  of  warning  to  those  utility 
men  who  are  pushing  their  service  into  a  territory  al- 
ready served  by  a  similar  company.  He  said  that  in  all 
his  activities  in  the  utility  business  he  had  yet  to  find 
a  case  when  it  seemed  necessary  as  a  business  proposi- 
tion to  invade  a  territory  occupied  by  an  existing  sim- 
ilar enterprise.  It  is  not  necessary,  nor  economically 
desirable  to  parallel  another  man's  business,  and  he 
strongly  condemned  this  practice.  He  cited  this  as  one 
instance  of  the  failure  of  some  public  utility  officials  to 
realize  the  true  scope  of  their  responsibility. 

Some  Disadvantages  of  Commission  Regulation 

Mr.  Insull  also  pointed  out  the  disadvantages  of  com- 
mission regulation  and  cited  as  chief  among  these  the 
poison  of  politics,  which  sometimes  enters  into  the 
activities  of  commissions  and  interferes  with  their  lib- 
erty of  action.  It  is  our  duty  as  citizens,  he  pointed 
out,  as  much  as  utility  men,  to  see  that  the  commis- 
sions are  kept  free  from  political  influence.  The  com- 
mission may  also  be  destructive  of  initiative  and  enter- 
prise if  it  is  run  too  much  by  rule  and  by  people  unin- 
fluenced by  the  enthusiasm  of  contact  with  the  utility 
work.  The  states  do  not  pay  as  much  for  brains  as  do 
the  public  utilities,  and  hence  they  are  likely  to  lack 
knowledge  of  the  larger  enterprises,  and  to  be  incom- 
petent in  the  big  financial  transactions.  Some  newly- 
created  commissions  have  shown  a  tendency  to  think  it 
their  function  to  prosecute  and  persecute  the  utilities, 
and  this  misconception  of  their  purpose  has  made  it 
hard  for  the  utilities  involved.  But  when  a  utility  is 
maltreated,  it  affects  very  largely  the  people  of  the  com- 
munity, for  perhaps  more  than  any  other  investment  the 
utilities  are  popularly  owned  and  the  wage  earners  and 
widows  and  orphans  dependent  on  their  income  from 
utility  investment  have  as  much  right  to  protection  as 
the  operator.  "If  we  would  try  to  educate  our  em- 
ployees and  make  it  possible  for  them  to  invest  their 
savings  in  the  utilities,  we  would  get  more  nearly  justice 
from  the  public,"  said  Mr.  Insull. 

Public  Ownership  Sequence  to  Failure  of  Regu- 
lation 

Proceeding  to  tell  the  duty  of  utility  men  toward 
public  regulation,  Mr.  Insull  said:  "If  public  regulation 
fails,  public  ownership  should  come.  It  will  be  the 
natural  sequence.  We  must  have  monopoly,  and  hav- 
ing monopoly  it  must  be  regulated.  With  private  own- 
ership and  public  regulation,  it  is  our  duty  to  see  that 
it  does  succeed.  I  do  not  believe  that  public  owner- 
ship would  succeed,  but  the  people  would  insist  upon 
this  if  regulation  fails. 

"Whatever  form  of  regulation  prevails,  or  whoever 
you  are  dealing  with,  maintain  the  best  and  most  cor- 
dial relations.  Also  the  same  relations  should  be  main- 
tained with  the  public,  for  we  cannot  have  the  former 
without  the  latter.  It  is  important  for  all  of  us  to 
see  that  cordial  relations  do  exist,  first  with  the  com- 
munity, and  then  with  the  employees.  Take  the  public 
into  your  confidence,  not  as  a  favor,  but  as  its  right. 
What  you  need  and  what  will  help  you  most  is  enter- 
prise and  initiative.    Do  not  manufacture  energy  when 
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you  can  buy  it  cheaper.  I  buy  and  sell.  Do  not  allow 
your  prejudices  for  operating  your  own  plant  to  keep 
you  from  buying  power,  if  the  other  fellow  can  sell  it  to 
you  cheaper  than  you  can  make  it.  Have  a  broad  policy 
as  to  rates.  Don't  be  afraid  to  sell  energy  too  cheap. 
The  greatest  advantage  the  electrical  industry  has  had 
has  been  that  the  gas  people  were  asleep,  and  if  they 
had  been  alive  to  the  differential  rates,  diversity  of 
loads,  etc.,  instead  of  achieving  in  thirty-five  years  the 
position  the  electrical  industry  now  holds,  it  would 
have  taken  seventy  years.  In  saying  this  I  speak  as  the 
head  of  one  of  the  largest  gas  companies  and  am  view- 
ing the  situation  from  the  inside  as  well  as  from  the 
outside.  Go  into  consolidations  and  the  holding  com- 
pany business  on  your  own  hook.  See  if  you  cannot  cut 
down  the  operating  cost  by  combining  with  three  or 
four  of  the  other  small  companies  in  your  neighboring 
towns.  The  most  'hardened  sinner'  among  us  would 
like  to  feel  that  he  has  done  some  good,  and  few  other 
men  have  so  great  an  opportunity  for  doing  something 
to  help  the  people  at  large  as  the  utility  operator.  They 
should  do  this  as  the  duty  they  owe  to  the  state  and 
community,  and  should  look  more  to  the  interest  of  the 
community  and  less  to  personal  interest." 

G.  W.  Clabaugh  of  the  Omaha  Electric  Light  & 
Power  Company  discussed  some  of  the  points  raised 
by  Mr.  Insull. 

Electric  Association  Sessions 

President  E.  M.  Walker  presided  at  the  Friday  morn- 
ing and  afternoon  separate  sessions  of  the  Electrical 
Association.  Dr.  Saul  Dushman  of  the  research  labo- 
ratory of  the  General  Electric  Company  addressed  the 
delegates  on  the  "Results  of  Increased  Knowledge  of  the 
Nature  of  Electricity"  and  showed  the  application  of 
theory  to  X-ray  work  and  wireless  telephony.  J.  P. 
Ingle,  general  superintendent  of  the  Keokuk  (Iowa) 
Electric  Company,  made  a  report  for  the  committee 
which  is  investigating  the  rates  for  insurance  now  being 
assessed  by  the  new  Iowa  Rating  Bureau,  of  which  all 
insurance  companies  in  Iowa  are  required  to  be  a  mem- 
ber. K.  L.  Walling,  manager  of  the  bureau,  was  pres- 
ent and  addressed  the  members  briefly  as  to  the  posi- 
tion of  the  bureau  on  matters  of  complaint,  and  as- 
sured them  of  his  willingness  to  co-operate  in  making 
equitable  rates.  W.  H.  Burtis,  vice-president  and  gen- 
eral manager  of  the  Interstate  Power  Company,  De- 
corah,  Iowa,  presented  the  committee  report  on  "Pos- 
sibilities of  Business  from  Rural  Transmission  Lines," 
and  the  report  was  discussed  briefly  by  Edward  Soukup, 
Iowa  Railway  &  Light  Company,  Cedar  Rapids.  Rufus 
E.  Lee,  manager  of  the  Lee  Light  &  Power  Company, 
Clarinda,  Iowa,  presented  the  committee  report  on 
"Draft  of  Model  Contracts  Between  Municipalities  and 
Central  Stations  for  Street  Lighting,"  which  consisted 
of  a  printed  form  of  contract,  a  copy  of  which  was 
given  to  each  of  the  members.  In  the  absence  of  Austin 
Burt,  chairman  of  the  committee,  H.  W.  Wagner  of 
Ames  presented  the  report  of  the  facts  and  factors  com- 
mittee, which  is  a  compilation  of  the  operating  data  of 
all  central  stations  in  Iowa  for  the  past  year.  This,  to- 
gether with  the  committee  report  on  "Collection  and 
Compilation  of  Rates  Charged  Municipalities  for  Street 
Lighting  and  Water  Pumping,"  presented  by  Edward 
Soukup  of  Cedar  Rapids,  and  a  report  on  the  possibili- 
ties of  business  from  rural  transmission  lines,  will  be 
published  in  a  later  issue  of  the  Electrical  World. 
The  committee  report  on  the  draft  of  a  recommended 
ordinance  regulating  electrical  construction  in  smaller 
towns  was  presented  by  M.  G.  Lyon. 

The  following  officers  of  the  Iowa  section  of  the  Na- 
tional Electric  Light  Association  were  elected  for  the 
following  year:    President,  John  M.  Drabelle,  electrical 


engineer  of  the  Iowa  Railway  &  Light  Company,  Cedar 
Rapids;  vice-president,  Herbert  Bellamy,  secretary  and 
manager  of  the  electrical  department,  Marion  County 
Electric  Company,  Knoxville;  secretary,  L.  E.  Caldwell, 
manager  of  the  Iowa  City  Light  &  Power  Company ;  and 
assistant  secretary,  Rex  H.  Fowler,  Des  Moines  Electric 
Company.  The  following  men  were  elected  members  of 
the  executive  committee  in  addition  to  the  above  named 
officers:  E.  M.  Walker,  Dubuque,  Chris.  Miller,  Clair- 
mont,  H.  C.  Blackwell,  Davenport,  Austin  Burt,  Wa- 
terloo. 

The  members  and  guests  were  entertained  at  a  the- 
ater party  on  Wednesday  evening,  and  at  an  all-associ- 
ation banquet  at  the  Julien  Dubuque  Hotel  Thursday 
evening.  Following  the  banquet  the  Sons  of  Jove,  hav- 
ing deemed  it  not  advisable  to  put  on  a  rejuvenation  in 
view  of  the  nearness  of  the  prominent  rejuvenation  to 
be  held  in  Chicago  at  the  N.  E.  L.  A.  convention,  a 
"joviation"  was  held  at  the  Wales  Hotel  at  which  about 
150  Jovians  were  present. 


Death  of  William  Stanley 

Last  Sunday,  May  14,  William  Stanley,  who  has  often 
been  characterized  as  the  father  of  alternating-current 
distribution,  passed  away  at  his  home  in  Great  Bar- 


rington,  Mass.,  after  a  lingering  illness.  He  was  born 
in  Brooklyn,  N.  Y.,  on  Nov.  22,  1858,  and  prepared  for 
college  at  the  Williston  Seminary,  East  Hampton,  Mass., 
entering  Yale  University  with  the  class  of  1881.  He 
left  the  University,  however,  in  his  freshman  year, 
much  against  the  wishes  of  his  father,  a  prominent  law- 
yer, who  had  aspirations  for  his  son  to  enter  the  law, 
and  took  up  the  study  of  electricity  by  himself.  He 
engaged  in  nickel-plating  in  New  York  City,  where  in 
1879  he  became  acquainted  with  Hiram  Maxim,  whose 
assistant  he  subsequently  became.  At  this  time  Mr. 
Maxim  was  chief  engineer  of  the  United  States  Electric 
Light  Company  of  New  York  City. 

Mr.  Maxim  went  to  Europe  and  Mr.  Stanley  con- 
tinued for  a  while  as  assistant  in  the  Weston  Electric 
Light  Company  of  Newark,  N.  J.,  which  had  absorbed 
the  Maxim  Company.  During  his  subsequent  connection 
with  the  Swan  Electric  Light  Company,  Boston,  Mass., 
Mr.  Stanley  invented  and  perfected  an  improved  method 
of  exhausting  incandescent  lamp  bulbs.  Returning  to 
Englewood  in  1883,  he  conducted  a  private  laboratory 
where  he  devoted  himself  to  experimental  work  on  stor- 
age batteries  and  other  apparatus.  In  the  following 
year  he  contracted  with  the  late  George  Westinghouse 
agreeing  to  make  certain  investigations  which,  if  suc- 
cessful, were  to  be  taken  up  as  business  enterprises  by- 
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\ii    Westinghouse,  In  which  Mr  Stanley  iri  eive 

.i  return  for  ins  While  In  Pitl 

burgh  in  1886  he  devised  the  "multiple"  system  of  alt t-r 
nating  current  distribution,  designing  trail  end 

snd  developing  the  system,  bul  Mr.  We  ting 
house,  however,  was  1 1  t  i  -w  ■  1 1 1  ■  ■  y  to    pend  any  monej   for 
tins  development  work.     Mr.  Stanley  therefore  carried 
tins  on  at  ins  own  expense,  hiring  an  abandoned  rubber 
factor}    at   Great    Barrington,  and  building  his  appa 
ratus.     in  the  following  spring,  the  apparatus  having 
been  built,  it  was  placed  In  Beveral  of  the  Great  Barring 
ton  Btores  and  a  regular  commercial  service  begun,    in 
\pni  .Mr.  Westinghouse  and  some  friends  visited  Great 
Barrington  and  inspected  the  plant.    This  visit  led  to 
the   later  development   <>f   the   Westinghouse   Electric 
Company  and  its  construction  <>f  ■  second  generating 
plant  at   Buffalo,  N.  5 

Developed  with  Chesnei   ind  Kelli  s.  k.  C.  System 

This  was  followed  by  the  invention  of  an  alternating- 
current  generator  by  Mr.  Stanley.  During  the  years 
L888  to  L890  he  continued  aa  general  consulting  engineer 
for  the  Westinghouse  interests,  severing  his  connections 
in  L890,  however,  to  give  his  individual  attention  to 
designing  the  necessary  appliances  for  making  his  alter- 
nating-current system  applicable  to  the  transmission  of 
power.  In  1890  he  moved  to  Pittsfield,  where  he  was 
already  a  large  stcx'kholder  in  the  electric  light  com- 
pany, taking  into  association  with  him  C.  C.  Chesney, 
and  incorporating  the  Stanley  Laboratory  with  a  capital 
o(  $10,000.  To  manufacture  the  devices  invented  by 
this  company,  the  Stanley  Electric  Manufacturing  Com- 
pany was  also  formed  with  a  capitalization  of  $25,000. 
The  latter  company  was  later  amalgamated  with  the 
General  Electric  interests.  In  the  summer  of  1892  Mr. 
Stanley's  Laboratory  company  made  an  alternating- 
current  motor,  and  two  years  later  the  alternating-cur- 
rent system  of  long-distance  transmission  of  power  by 
the  Stanley  invention  was  successfully  demonstrated  in 
Housatonic,  Mass.,  where  a  plant  was  installed  for  the 
Monument  Mills  Company.  In  this  work  Mr.  Stanley 
collaborated  with  Mr.  Chesney  and  Mr.  Kelly,  producing 
the  famous  "S.  K.  C.  system."  Other  inventions  fol- 
lowed of  condensers,  two-phase  motors,  generators,  etc., 
and  in  1898,  after  much  experimental  work,  Mr.  Stanley 
was  granted  a  patent  for  an  alternating-current  wall 
meter  employing  the  then  novel  idea  of  magnetic  sus- 
pension for  its  moving  parts,  and  later  organized  the 
Stanley  Electric  Instrument  Company. 

Of  recent  years  Mr.  Stanley  had  been  engaged  in  con- 
sulting work  with  the  General  Electric  Company,  devel- 
oping an  electric  range  designed  to  operate  at  unity  load 
factor. 

Received  Edison  Medal  in  1913 

Mr.  Stanley's  engineering  society  affiliations  were 
numerous,  both  in  this  country  and  abroad,  and  in  1913 
he  was  the  recipient  of  the  Edison  medal,  being  the 
fourth  to  receive  this  honor. 

The  services  of  Mr.  Stanley  to  the  industry  are  per- 
haps best  summed  up  by  Prof.  Elihu  Thomson,  who  at 
the  dinner  given  to  Mr.  Stanley  on  May  4,  1911,  in  com- 
memoration of  the  twenty-fifth  anniversary  of  the  pres- 
ent commercial  application  in  the  United  States  of  the 
transformer  and  alternating-current  generator  said: 
"Mr.  Stanley  undoubtedly  stands  in  the  foreground  of 
the  application  of  alternating-current  distribution.  His 
little  plant  at  Great  Barrington  was  the  first  to  be  put 
in  operation.  It  was  the  earliest  of  the  kind.  He  stood 
upon  the  courage  of  his  convictions.  He  was  willing  to 
sacrifice  a  great  deal  to  show  that  he  was  right.  He 
succeeded  in  doing  that  which  he  undertook  to  do,  and 
from  that  time  the  art  has  grown  very  greatly." 


Convention  Cruise  of  the  Missouri  Associa- 
tion of  Public  Utilities 

Two  hundred  and  thirteen  members  and  guests  of  the 
\ii  .hi  \  sociation  of  Public  Utilities,  aboard  the 
teamer  Quincy,   enjoyed   the  association's  convention 

cruise  from  St.  Louis,  Mo.,  to  I'eoria,   111.,  and  return  on 

May  li,  L2  and  L8.    Among  the  guests  of  the  delegate! 

were  Mayor  Keil  of  St.  Louis,  the  mayors  of  three  other 
Cities  and   E.   W.   Lloyd,  president   of  the  National    EleC 

trie  Light  Association. 

At  the  opening  session  on  the  afternoon  of  May  11, 
Mayor  Keil  welcomed  the  convention  and  its  visiting 
members.  The  need  for  a  greater  organization  to  (\^u\ 
with  problems  of  national  scope  was  then  pointed  out 
by  K.  W.  Lloyd.  While  many  questions  that  confront 
electric  light  and  power  men  are  necessarily  local,  it 
was  his  opinion  that  others,  such  as  rate  regulation, 
have  the  same  basic  problems.  He  invited  the  Missouri 
association,  therefore,  to  affiliate  with  the  National 
Electric  Light  Association.  President  G.  E.  Hayler,  Jr., 
Joplin,  in  his  response  to  these  addresses,  summarized 
the  progress  of  the  Missouri  association  during  the  past 
year,  pointed  out  the  growing  demand  for  electrical 
power  in  the  larger  industries,  especially  in  the  metal- 
lurgical field,  and  spoke  of  the  need  for  a  standard  set 
of  clearances.  In  closing,  he  suggested  that  the  next 
administration  investigate  the  feasibility  of  affiliating 
with  the  N.  E.  L.  A. 

Two  papers  on  electric  rates  were  presented.  In  the 
first,  "An  Outline  for  the  Determination  of  Rate  Sche- 
dules," by  J.  A.  Whitlow,  member  of  the  Public  Service 
Commission  of  Missouri,  the  records  of  a  utility  in  a 
small  city  were  taken  as  a  basis  and  a  schedule  of  rates 
derived  from  them.  It  was  the  speaker's  aim  in  the 
paper,  he  said,  to  provide  an  outline  or  a  key  to  the 
development  of  a  schedule  of  rates  that  would  be  appro- 
priate and  applicable  to  individual  local  conditions  in 
accordance  with  standard  practice  at  this  time. 

V.  C.  Board,  rate  engineer  for  the  Doherty  Operating 
Company,  in  a  paper  entitled  "The  Minimum  Charge 
for  Electric  Service,"  explained  the  Doherty  theory  of 
cost  analysis  as  it  is  applied  to  rate-making,  working 
out  in  detail  the  problem  for  one  company. 

J.  C.  Thirlwall  of  the  railway  and  traction  depart- 
ment of  the  General  Electric  Company,  Schenectady,  N. 
Y.,  after  presenting  an  illustrated  talk  on  the  electrifica- 
tion'of  the  mountain  division  of  the  Chicago,  Milwaukee 
&  St.  Paul  Railway,  explained  the  staggered  suspension 
used  in  the  power  lines  to  prevent  flashing  over  and  to 
enable  the  carrying  of  higher  potentials. 

Industrial  Heating,  Steam  Heating  and  Coal 

Henry  O.  Loebell,  in  the  paper  entitled  "The  Indus- 
trial Heating  Business  as  a  Factor  in  Central  Station 
Development,"  defined  the  industrial  heating  business 
as  "that  portion  of  the  central  station  output  which  is 
used  for  heating  purposes  in  the  manufacturing  indus- 
tries, and  which  enters  as  an  item  in  the  cost  of  pro- 
duction." After  outlining  the  problem  of  selling  both 
gas  and  electricity  for  this  purpose,  Mr.  Loebell  sum- 
marized the  principles  to  be  kept  in  mind  when  con- 
sidering electric  heating  as  follows:  First,  almost  any 
range  in  temperature  may  be  obtained  regardless  of  the 
quantity  of  heat;  second,  any  quantity  of  heat  can  be 
obtained  regardless  of  temperature  with  very  small  tem- 
perature differentials;  third,  due  to  its  physical  nature, 
the  problem  of  ventilation  is  entirely  eliminated  with 
electric  heating.  For  these  reasons  electricity  can  be 
and  is  supplied  successfully  to  a  great  number  of  heat- 
ing operations,  and  is  sure  to  become  an  important 
outlet  for  central  station  energy. 

The  tenor  of  J.  B.  Wooten's  paper  on  "The  Fallacies 
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of  Municipal  Electric  Light  Plants"  was  summed  up  in 
his  closing  sentence,  quoted  from  Robert  DeMars:  "Pub- 
lic ownership  or  socialism  is  only  possible  when  the 
earth's  people  are  far  enough  advanced  so  that  the  gen- 
tleman who  has  the  duty  of  collecting  the  fares  in  your 
public  conveyances  is  not  under  the  necessity  of  ringing 
a  bell  to  announce  to  all  within  hearing  that  he  has 
come  into  possession  of  a  5-cent  piece  that  does  not 
belong  to  him." 

H.  C.  Kimbrough,  American  District  Steam  Company, 
championed  steam  heating  as  a  profitable  auxiliary  to 
an  electric  central  station  investment.  As  the  basis  of 
his  discussion  he  took  data  from  a  typical  heating  plant 
serving  247  customers  and  having  a  connected  load  of 
818,000  sq.  ft.  of  radiation  serving  80,000,000  cu.  ft.  of 
space. 

W.  D.  Stuckenberg,  president  of  the  Commercial  Test- 
ing &  Engineering  Company,  Chicago,  showed  that  tests 
of  composite  coal  samples  properly  selected  are  very 
representative  of  the  fuel  a  consumer  receives. 

The  Future  Street  Lamp 

In  the  absence  of  C.  E.  Stephens,  Westinghouse  Elec- 
tric &  Manufacturing  Company,  his  paper,  "The  Future 
Street  Lamp,"  was  read  by  W.  P.  Hurley.  The  author 
predicted  that  the  future  possibilities  for  improvement 
in  street  lighting  would  be  greater  in  the  chemical  than 
in  the  physical  field.  In  conclusion  he  said:  "Consid- 
eration of  past  developments  and  the  present  status  of 
the  arc  and  incandescent  lamp  leads  us  to  believe  that 
there  is  a  field  for  both  types  of  illuminants  which  will 
become  more  clearly  defined  as  their  advantages  and 
requirements  are  more  commonly  known.  The  arc-lamp 
efficiency  for  large  units  is  unequaled.  In  common, 
however,  with  any  more  or  less  intricate  mechanism,  it 
requires  the  care  of  trained  men  to  obtain  the  highest 
utility.  The  incandescent  lamp  is  unparalleled  for 
service  where  small  units  are  required,  or  for  installa- 
tions depending  upon  the  services  of  men  devoting  the 
major  portion  of  their  time  to  other  work  or  without 
mechanical  experience.  In  large  units  their  renewal 
cost  undoubtedly  is  greater  than  the  maintenance  cost 
of  the  modern  arc  lamp,  but  this  alone  is  not  the  crite- 
rion. The  use  of  series  systems  must  extend  greatly  as 
the  relatively  increased  efficiency  of  series  incandescent 
lamps,  as  well  as  the  ease  of  their  control,  becomes  better 
known." 

At  the  executive  session  on  the  last  day  of  the  con- 
vention the  following  officers  for  the  ensuing  year  were 
chosen:  President,  Hugo  Wurdack,  Light  &  Develop- 
ment Company  of  St.  Louis;  first  vice-president,  Bruce 
Cameron,  United  Railways  Company,  St.  Louis;  second 
vice-president,  J.  H.  Van  Brunt,  St.  Joseph  Railway, 
Light,  Heat  &  Power  Company,  St.  Joseph;  third  vice- 
president,  J.  M.  Scott,  Kansas  City  Gas  Company,  Kan- 
sas City;  secretary-treasurer,  F.  D.  Beardslee,  Union 
Electric  Light  &  Power  Company,  St.  Louis. 


Transformer   Equipment   of    Substations   at 

New  Chicago  Works  of  Crane  Company 

The  engineering  features  in  connection  with  the  fur- 
nishing of  electric  service  to  the  new  works  of  the 
Crane  Company,  Chicago,  from  the  system  of  the  Com- 
monwealth Edison  Company  were  outlined  in  the  April 
22  issue  of  the  Electrical  World.  It  was  pointed  out 
that  each  of  the  six  industrial  substations  is  composed 
of  two  parts,  the  transformer  room  and  a  switchboard 
room.  The  former  is  a  separate  building  erected  ad- 
jacent to  the  main  building  and  contains  the  Common- 
wealth Edison  transformers  and  incoming  circuit  oil 
switches.    In  view  of  the  fact  that  a  statement  appeared 


in  the  article  crediting  the  General  Electric  Company 
with  furnishing  all  of  the  electrical  equipment  for  the 
Crane  Company's  works,  it  should  be  pointed  out  that 
the  transformer-room  equipment  is  not  considered  a 
part  of  the  Crane  Company's  installation.  These  six 
substations  at  present  contain  transformers  with  a  com- 
bined rating  of  5950  kva.,  including  twenty  200-kva. 
and  five  150-kva.  units  made  by  the  Pittsburgh  Trans- 
former Company,  and  six  200-kva.  transformers  made  by 
the  General  Electric  Company.  Energy  is  supplied  by  the 
Commonwealth  Edison  Company  for  power  and  lighting 
over  12,000-volt  lines  and  stepped  down  through  the 
aforementioned  transformers  for  operating  plant  equip- 
ment as  outlined  on  page  922  of  the  April  22  issue. 


Ohio  Commercial  Men  Discuss  Timely 
Topics 

With  emphasis  laid  on  the  very  timely  subjects  of 
electricity  for  cooking,  heating  and  ice  making,  and  of 
the  electric  motor  as  a  successor  of  the  gasoline  engine, 
the  new-business  co-operation  committee  of  the  Ohio 
Electric  Light  Association  on  May  12  held  a  very  en- 
thusiastic and  successful  annual  convention  at  the 
Warden  Hotel,  Newark,  Ohio. 

H.  B.  Craft  of  the  Columbus  Railway,  Power  &  Light 
Company,  in  a  paper  on  "Motor  Drive  as  Against  Gas 
Engine  Drive,"  pointed  out  that  the  electric  motor  in 
the  matter  of  initial  cost,  flexibility,  maintenance,  fire 
hazard,  cleanliness  and  other  features  is  easily  the 
superior  of  the  gas  engine,  and  asserted  that  these  facts 
far  more  than  outweigh  the  slight  difference  between 
fuel  and  power  bills. 

The  discussion  was  animated  and  brought  out  the 
fact  that  the  small  single  cylinder  engine  uses  35-40 
cu.  ft.  of  gas  per  kilowatt-hour,  while  the  best  results 
obtained  with  the  multi-cylinder  type  was  20  cu.  ft.  per 
kilowatt-hour  with  gas  of  about  1020  B.t.u.  In  a  case 
cited  it  was  found  that  the  actual  gas  bills  amounted 
to  only  $450  per  year,  but  a  close  examination  of  the 
books  showed  a  total  fuel  and  maintenance  cost  of 
$1,450 ;  moreover,  the  gas  engine  gave  a  speed  variation 
of  the  line  shaft  of  6.5  per  cent  either  way.  This  was 
replaced  by  an  electric  motor  which  cut  this  variation 
down  to  one-half  of  1  per  cent  and  operated  for  $1,500 
a  year. 

A  paper  by  C.  M.  Gilbert,  sales  manager  of  the 
Huetteman-Kramer  Company,  Detroit,  Mich.,  dealt  with 
the  advantages  that  will  accrue  to  both  the  central  sta- 
tion and  the  compression  ice-machine  manufacturer  by 
co-operative  effort  on  the  part  of  both  in  the  installa- 
tion of  electrically-driven  ice  plants.  In  the  subsequent 
discussion  it  was  brought  out  that  many  ice-machine 
manufacturers  are  merely  lukewarm  in  this  regard  and 
that  in  some  instances  are  actually  antagonistic  toward 
the  central  station.  At  Cincinnati,  Ohio,  the  ice  com- 
pany operates  twenty-two  plants,  one  of  them  an  elec- 
trically-driven, raw  water  plant,  which  they  found  pro- 
duced ice  for  5  cents  a  ton  less  than  the  other  plants. 

In  response  to  a  request,  Mr.  Gilbert  pointed  out  the 
following  arguments  against  the  absorption  and  in  favor 
of  the  compression  type  of  ice  machine.  Of  all  the  ma- 
chines installed  90  per  cent  belong  to  the  latter  class. 
The  absorption  plant  requires  three  times  as  much  water 
and  it  must  be  quite  cold.  The  life  of  the  ammonia 
pipes  in  the  compression  type  is  twenty  years,  whereas 
in  the  absorption  type  it  is  only  three  years.  Finally, 
the  initial  cost  of  the  absorption  plant  is  generally  the 
higher. 

In  a  paper  on  "Industrial  Electrical  Heating  Appli- 
ances" Mr.  McKinney  of  the  General  Electric  Company 
dealt   with   the   advances    in   different   applications    of 
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electric   heating,   with   Bpecial   emphMii  on   the   pre 

nil    status    tit'   electric    baking   Of    enamel   and   japan    mi 
automobile  parte  and  similar  work.      In  a  given  case  the 

time  of  baking  on  this  kind  of  work  was  cu1  from  six 
hours  necessary  with  gas  to  tun-  and  a  half  hours  with 
electricity,  and  tin-  resultanl  finish  was  of  a  higher 
grade.  The  discussion  covered  the  general  field.  The 
possibilities  of  bread  baking  were  reviewed  and  figures 
were  cited  on  a  small  oven,  oil  heating  and  steel  tern 
pering  were  also  mentioned,  it  was  suggested  that  at 
tlu-  request  of  the  central  station  a  manufacturer's  rep- 
resentative visit  the  prosperts  for  sueh  types  of  in- 
stallations. 

Dexter  Rollins  of  the  Simplex  Electric  Heating  Com- 
pany presented  a  paper  reviewing  the  merits  of  the  dif- 
ferent appliances  of  his  company  and  asserted  that  a 
first -class  appliance,  even  at  the  necessary  higher  price, 
is  a  much  hetter  proposition  for  the  central  station  than 
a  cheaper  device  which  quickly  tails.  The  question  of 
water  heating  in  connection  with  domestic  electric 
ranges  caused  considerable  discussion.  It  was  brought 
out  that  some  companies  are  giving  on  water  heaters  a 
rate  of  $1  per  month  per  kilowatt.  These  are  connected 
in  parallel  with  the  range  by  a  two-way  switch  to  limit 
the  demand.  The  tendency  of  the  larger  companies 
seems  to  be  toward  a  single  meter  for  both  lighting  and 
cooking.  The  regular  sliding  power  rate  rather  than  a 
special  cooking  rate  appeared  more  common. 

J.  E.  Swan  of  the  Hotpoint  Electric  Heating  Company 
explained  the  work  being  done  by  the  co-operative  bu- 
reau of  his  company  to  aid  central  stations  in  every 
possible  way  to  sell  electric  heating  devices.  H.  G. 
Hopkins  of  the  Westinghouse  Electric  &  Manufacturing 
Company  reviewed  the  new  heating  appliances  being 
placed  on  the  market  by  this  company  and  described 
the  methods  and  results  of  several  successful  appliance 
sales  campaigns. 

R.  E.  Woolley  of  the  Standard  Electric  Stove  Com- 
pany made  a  point  of  the  fact  that  every  use  of  elec- 
tricity can  be  supplanted  by  gas  at  a  lower  cost  for 
fuel,  but  in  no  other  field  than  cooking  is  this  fact  a 
predominant  argument  against  electricity;  therefore, 
why  should  an  attempt  be  made  to  sell  electric  cooking 
on  a  basis  of  price  competition  with  gas.  He  also  stated 
emphatically  that  for  the  present  electric  ranges  will 
not  be  bought,  but  must  be  sold. 


New  York  Edison  School  Graduation 

Commencement  exercises  for  the  graduating  class  of 
the  New  York  Edison  Company's  Commercial  School 
were  held  on  Wednesday,  May  10,  at  the  company's 
auditorium.  Dr.  Charles  P.  Steinmetz  addressed  the 
sixty  members  of  the  graduating  class  on  "Educational 
Requirements  in  Modern  Industry."  F.  C.  Hender- 
schott,  manager  of  the  bureau  of  education,  also  ad- 
dressed the  graduates.  The  prescribed  course  of  lec- 
tures and  studies  of  the  school  extends  over  a  period  of 
two  years  and  embraces  a  broad  variety  of  subjects. 

Of  the  sixty  graduates,  forty-five  are  employees  of 
the  New  York  Edison  Company,  six  of  the  New  York 
&  Queens  Electric  Light  &  Power  Company,  four  of 
the  Westchester  Lighting  Company,  two  of- the  United 
Electric  Light  &  Power  Company,  and  three  from  the 
Yonkers  Electric  Light  &  Power  Company.  Ten  of  the 
students  were  awarded  class  "A"  diplomas  and  the  ac- 
companying gold  insignia  for  special  proficiency  in 
their  studies  throughout  the  course.  Seven  of  the  class 
"A"  awards  were  to  New  York  Edison  Company  em- 
ployees and  three  to  employees  of  the  New  York  & 
Queens  Company. 

This  is  the  fifth  annual  graduating  class  of  the  New 


York  Edison  Company's  Commercial  School  and,  ln- 
cluding  members  <>f  this  .scar's  class,  the  total  Dumber 
of  graduates  is  approximately  800. 


Public  Service  Commission  News 

California  Commission 

In  granting  authority  to  the  Pacific  Gai  A  Electric 
Company  to  lease  to  the  Siena  &  San  Francisco  Power 

Company  certain  electrical  equipment  which  it  has  in- 
stalled on  the  hitter's  property  to  take;  care  of  the  ex- 
position load,  the  Railroad  Commission  ordered  a  new 
li  ase  to  be  drafted,  refusing  to  recognize  one  drawn  up 
on  Jan.  L3,  1916.  The  lease  drawn  earlier  in  the  year 
was  made  without  having  first  obtained  the  commis- 
sion's authority  for  its  execution. 

Although  the  lease  contained  the  following  clause:  "it 
is  mutually  agreed  by  and  between  the  parties  hereto 
that  they  will  forthwith  make  joint  application  to  the 
Railroad  Commission  of  the  State  of  California  for  an 
order  of  said  commission  authorizing  the  execution  of 
this  lease,  which  shall  not  become  effective  until  such 
order  shall  be  made  by  said  Railroad  Commission,"  un- 
der the  provisions  of  Sec.  51  of  the  public  utilities  act, 
the  purported  lease  is  void;  and  the  commission  held 
that  it  could  not  revive  a  void  instrument.  The  commis- 
sion believed,  however,  that  the  proposed  lease  will  be 
advantageous  to  both  applicants,  and  the  execution  of  a 
new  lease  embodying  the  material  terms  and  conditions 
of  the  void  lease  was  authorized. 

Wisconsin  Commission 

Volume  16  of  the  Railroad  Commission  Reports,  con- 
taining decisions  rendered  from  Feb.  10,  1915,  to  Nov. 
15,  1915,  has  just  been  published. 

Missouri  Commission 

Volume  2  of  the  Public  Service  Commission  Reports, 
containing  orders  delivered  from  Sept.  25,  1914,  to  Dec. 
31,  1915,  has  just  been  issued. 

Maryland  Commission 

Attention  of  the  Maryland  Public  Service  Commission 
was  called  last  week  to  the  alleged  efforts  of  the  Mayor 
and  City  Council  of  Frederick  to  establish  a  municipal 
lighting  plant  that  would  invade  the  commercial  field  in 
that  city.  The  letter  was  from  Emory  L.  Coblentz,  presi- 
dent of  the  Hagerstown  &  Frederick  Electric  Railway 
Company,  which  operates  in  that  field.  On  petition  of 
125  citizens  of  Frederick  an  injunction  was  obtained  on 
May  13  against  the  erection  of  the  plant,  and  the  Public 
Service  Commission  will  take  no  action  until  the  courts 
reach  their  decision.  Under  the  service  laws  a  munici- 
pality need  not  apply  to  the  commission  for  the  right  to 
do  city  lighting,  but  it  is  not  allowed  to  enter  the  com- 
mercial field  without  the  permission  of  the  commission. 

The  report  of  the  Public  Service  Commission  for  the 
year  1915  has  just  come  off  the  press  and  is  being  dis- 
tributed. 

New  York  Commission 

The  applications  of  the  Newtown  Gas  Company,  the 
Woodhaven  Gas  Light  Company,  the  Richmond  Hill  & 
Queens  County  Gas  Light  Company  and  the  Jamaica 
Gas  Light  Company  for  further  hearings  in  the  gas 
rate  cases  against  the  four  companies  have  been  denied 
by  the  Public  Service  Commission  for  the  First  District. 
The  final  opinions  in  these  cases  have  been  prepared, 
and  it  is  expected  that  the  commission  will  render  its 
decision  in  a  short  time.  The  companies  maintain  that 
conditions  have  materially  changed  since  the  introduc- 
tion of  testimony,  that  labor  has  increased  in  price,  and 
that  cost  of  materials  has  advanced. 
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Federal  Government  Large  Buyer  of 
Incandescent  Lamps. — The  federal  gov- 
ernment annually  purchases  in  the 
neighborhood  of  1,250,000  electric  incan- 
descent lamps. 

Ohio  Tax  Commission  Increases  Valu- 
ation of  Cleveland  Electric  Illuminating 
Property.— The  Ohio  State  Tax  Com- 
mission has  announced  that  the  valu- 
ation of  the  property  of  the  Cleveland 
Electric  Illuminating  Company  has  been 
fixed  at  $20,014,380,  in  comparison  with 
$19,097,830  in  1915. 

Junior  Electrical  Engineer  Wanted. — 

The  United  States  Civil  Service  Com- 
mission on  June  21  will  examine  ap- 
plicants for  the  position  of  junior  elec- 
trical engineer  in  the  Bureau  of  Mines, 
Pittsburgh,  Pa.,  at  a  salary  ranging 
from  $960  to  $1,200  per  annum.  Ap- 
plicants should  apply  for  Form  1312. 

Delinquency  in  Paying  Light  Bills  to 
Be  Made  Unlawful. — A  large  increase 
in  delinquency  in  payment  of  light  bills 
caused  the  commissioner  of  water  and 
light  of  Kansas  City,  Kan.,  to  ask  for, 
and  receive,  an  ordinance  requiring  pay- 
ment of  a  penalty  on  overdue  bills.  The 
city  owns  a  water  and  electric  plant. 

Opening  of  New  Buildings  at  M.  I.  T. 
— The  corporation  and  faculty  of  the 
Massachusetts  Institute  of  Technology 
have  issued  invitations  to  the  opening 
of  the  new  buildings  of  the  Institute  on 
Charles  River  Esplanade,  Cambridge, 
Mass.,  on  June  14.  The  buildings  will 
be  open  for  inspection  in  the  afternoon 
from  2.30  to  6  o'clock.  Dedicatory  ex- 
ercises will  be  held  at  3  o'clock. 

New  Electrical  Code  for  Cleveland, 
Ohio. — Through  the  co-operation  of  City 
Electrician  E.  W.  P.  Smith,  the  Elec- 
trical League  of  Cleveland,  the  Elec- 
trical Contractors'  Association  and  the 
International  Brotherhood  of  Electrical 
Workers  No.  38,  an  electrical  code  has 
been  formulated  for  the  city  of  Cleve- 
land and  is  just  off  the  press.  Work 
had  been  going  forward  on  the  code  for 
more  than  a  year. 

Fail  to  Exercise  Privileges,  Must  Sur- 
render Franchises. — Because  they  failed 
to  exercise  their  charter  privileges  six 
electric  light  companies  were  directed 
recently  by  the  Dauphin  County  (Pa.) 
Court  to  surrender  their  franchises. 
The  concerns  are  the  Citizens'  Avoca 
Light,  Heat  &  Power  Company;  Pitts- 
ton  Electric  Company;  Lackawanna 
Electric  Company;  Piedmont  Electric 
Company;  Gordon  City  Electric  Com- 
pany and  Pittston  Heat  &  Power  Com- 
pany. 

Must  Try  Transformer  Suit  Again. — 
Judge  Hook,  in  the  United  States  Cir- 
cuit Court  of  Appeals  at  St.  Paul,  on 
May  3,  for  the  third  time,  remanded 
for  a  new  trial  the  case  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany versus  the  Wagner  Electric 
Manufacturing  Company  for  alleged  in- 
fringement of  patents  on  transformers. 
The  case  has  been  in  litigation  since 
1900.  The  district  court  three  times  in 
succession  awarded  the  Westinghouse 
Company  $10,000  for  loss  of  profits, 
though  Special  Master  Henry  H.  Den- 
nison,  in  1908,  found  that  the  Westing- 
house  Company  was  entitled  to  recover 
$132,435.35  from  the  defendant. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


St.  Louis  Power  Company's  Em- 
ployees Drill. — Several  hundred  young 
men  employed  at  the  Union  Electric- 
Light  &  Power  Company  will  soon  be 
drilling  in  uniforms  furnished  by  the 
company  and  with  rifles  furnished  by 
the  United  States.  The  idea  originated 
with  A.  C.  Einstein,  vice-president  and 
general  manager  of  the  company. 

Southern  Doherty  Men  Meet  in  New 
Orleans. — The  engineers  and  su- 
perintendents of  the  Doherty  properties 
embraced  in  the  southern  district  held  a 
four  days'  session  at  New  Orleans  from 
May  11  to  14.  This  will  enable  those 
who  will  attend  the  N.  E.  L.  A.  conven- 
tion at  Chicago  to  participate  in  both 
conferences. 

Owners  of  Bonus  Stock  Held  Liable 
to  Assessment  for  Bonded  Indebted- 
ness.— H.  H.  Haines,  referee  in  bank- 
ruptcy at  Hamilton,  Ohio,  has  held  in 
the  case  of  the  Hamilton  Gas  &  Elec- 
tric Company,  bankrupt,  that  holders 
of  bonus  stock  issued  by  the  company 
are  liable  to  an  assessment  of  $100  per 
share  for  the  payment  claims  of  bona- 
fide  bondholders  and  material  men. 

Louisville  Company  Wins  Organiza- 
tion Tax  Case. — The  Louisville  Gas  & 
Electric  Company  has  won  a  decision 
in  the  Kentucky  Court  of  Appeals  up- 
holding its  contention  that  it  need  not 
pay  an  organization  tax,  of  one-tenth  of 
1  per  cent  on  its  capitalization,  except 
as  it  exceeds  the  aggregate  capitaliz- 
ation of  the  consolidated  companies. 
The  State  will  therefore  refund  nearly 
$8,000. 

Illinois  Professor  to  Study  Stresses 
in  Boiler  Heads. — Prof.  G.  A.  Goode- 
nough  of  the  department  of  mechanical 
engineering  of  the  University  of  Illi- 
nois, has  undertaken  an  analytical  study 
of  the  stresses  in  convex  boiler  heads, 
and  it  is  expected  that  actual  experi- 
mental work  to  verify  the  analytical  re- 
sults will  be  undertaken  by  Prof.  H.  F. 
Moore  of  the  department  of  theoretical 
;md  applied  mechanics.  It  is  hoped  that 
this  investigation  may  lead  to  a  safer 
design  of  boiler  heads. 

Street  Lighting  System  to  Give  Spe- 
cial Attention  to  Churches. — Special  at- 
tention will  be  given  to  churches  when 
the  City  Commission  places  the  185  ad- 
ditional lamps  which  are  called  for  in 
the  new  contract  for  street  lighting 
with  the  Knoxville  Railway  &  Light 
Company.  Commissioner  Hill  has 
pointed  out  that  there  are  usually  large 
numbers  of  people  who  congregate 
around  church  entrances  at  service 
times  and  that  it  is  important  the 
premises  be  well  lighted.  The  com- 
missioners will  place  the  new  lights 
after   a    series   of  night   visits. 


Galvanometer  Design. — The  relations 
between  performance  and  construction 
constants  of  galvanometers  are  dis- 
cussed and  illustrated  by  concrete  ex- 
amples in  a  .scientific  paper  No.  273, 
just  published  by  the  Bureau  of 
Standards,    Department   of   Commerce. 

Wisconsin  Lniversity  Summer  School 
in  Engineering. — The  eighteenth  annual 
summer  session  of  the  College  of  En- 
gineering of  the  University  of  Wiscon- 
sin will  be  held  at  Madison  during  the 
six-week  period  beginning  June  26. 
Special  courses  will  be  given  in  chem- 
istry; electrical,  steam  and  hydraulic 
engineering;  gas  engines;  machine  de- 
sign; mechanical  drawing;  mechanics; 
shopwork,  and  surveying.  All  courses 
in  the  University  summer  session  are 
open  to  engineering  students.  For  in- 
formation address  F.  E.  Turneaure, 
Dean,  Madison,  Wis. 

Columbus  Retrenches  in  Use  of  En- 
ergy on  Down-Town  Streets. — Failure 
of  the  voters  at  a  recent  election  to  ap- 
prove bond  issues  for  the  payment  of 
its  running  expenses  has  resulted  in  the 
city  of  Columbus,  Ohio,  retrenching  in 
a  number  of  ways.  Among  other  things 
there  will  be  a  curtailment  in  the  use 
of  energy  for  lighting  business  streets. 
Only  one  of  the  five  lights  on  each  of 
the  ornamental  standards  will  be  used, 
according  to  orders  issued  on  May  4. 
Energy  is  furnished  by  the  municipal 
plant  and  it  is  estimated  that  about 
$900  per  month  will  be  saved  in  this 
way. 

Generating  Company  Loses  Insurance 
Test  Suit. — The  New  Orleans  Railway 
&  Light  Company  received  a  judgment 
in  Judge  King's  court  at  New  Orleans, 
La.,  for  $163.83  against  the  Aetna  Fire 
Insurance  Company  of  Hartford,  Conn., 
in  its  suit  for  $11,060.35  damages  from 
fire  in  one  of  its  plants  on  Sept.  12, 
1912.  The  insurance  company  admit- 
ted the  fire  and  the  amount  of  damages 
set  forth,  but  held  that  the  amount  of 
its  liability  could  not  be  more  than 
$163.83,  alleging  that  the  fire  was 
caused  by  an  electric  current  and  that 
the  insurance  policy  stipulated  the  com- 
pany would  not  be  liable  for  damage 
caused  by  lightning  or  artificial  elec- 
trical current.  The  suit  was  a  test 
case. 

Report  on  Profit  Sharing  Published. 

— Publication  of  the  report  on  "Profit 
Sharing  by  American  Employers,"  by 
the  welfare  department  of  the  National 
Civic  Federation,  which  has  been  in 
preparation  during  the  last  twelve 
months,  is  announced  by  Ralph  M.  Eas- 
ley,  chairman  of  the  executive  council, 
who  says:  "The  aim  of  this  volume 
has  been  to  give  a  concise,  uncolored 
account  of  each  plan  (of  profit  shar- 
ing), based  upon  the  data  furnished  by 
the  respective  companies,  with  their 
own  comments  as  to  its  success  or 
failure.  There  is  included  in  addition, 
as  an  entirely  new  feature  of  excep- 
tional value,  a  group  of  interesting 
opinions  and  discussions  on  profit  shar- 
ing in  theory  and  in  practice,  pro  and 
con,  by  a  number  of  prominent  employ- 
ers, representatives  of  organized  la- 
bor, and  special  students  of  the  sub- 
ject." 
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M.l.r    (ommilliT,    <>.     EL    I-    A.— On 

Ifaj  ii  tiir  meter  committee  of  the 
Ohio    Electric    Light     \  isociation    held 

its  annual    .'nii\  cut  iuii   at    Ni'wark,   Ohio. 

Arkansas  Public  Utilitj  Operator! 

'I'lic  iniitli  annual  convention  oi  the   \r 

\      OCial  ion  of  l'uhlic  l  't  ilit  y  ( >p 

erators  will  he  held  at  tin-  Marion  Hotel, 
Little  Rock,  Ark.,  on  June  »;,  7  and  8. 
Newark   (Ohio)  Jovian  League. — On 

May      L2     tli.'     Newark      (Ohio)     Jovian 

League  held  a  rejuvenation  al  which 
forty  eighl  candidates  were  initiated. 
The  Columbus  degree  team  officiated. 

Jovian  Chapter,  Cleveland  Electrical 
League.  —  Lamar  T.   Bema,  director  of 

public    welfare    of    Cleveland,    Ohio,    a.l 
dressed  the  Jovian  Chapter  of  the  Cleve 

land  Electrical   League  <>n  Mav   LI,  on 

the   Bubjed    "Public    Welfare    Work." 

l.os  Angeles  Jovian  League. — Alfred 
L.  Bartlett,  attorney-at-law  and  mem- 
ber >>f  the  California  Assembly,  spoke 
at  the  regular  luncheon  meeting  of  the 
Los  Angeles  Jovian  Electric  League 
on  May  10  on  the  topic  "Machinery  of 
the  Law." 

Rochester  Section,  A.  I.  E.  E.— J.  H. 

Vail  of  the  Rochester  Railway  &  Light 
Company  addressed  the  members  of  the 
Rochester-  section  of  the  American  In- 
stitute of  Electrical  Engineers  on  April 
28  on  the  topic  "Pioneer  Electrical  En- 
gineering." 

Utah  Electric  Club.— "The  Fixation 
of  Nitrogen  from  the  Air  by  Elec- 
tricity, from  a  Business  Man's  Stand- 
point," was  the  subject  of  an  address 
by  Lafayette  Hanchette  before  the 
Utah  Electric  Club  at  the  Newhouse 
Hotel,  Salt  Lake  City,  on  May  11. 

Worcester  Polytechnic  Branch  A.  I. 
E.  E. — At  the  seventh  regular  meeting 
of  the  Worcester  Polytechnic  Branch  of 
the  American  Institute  of  Electrical 
Engineers,  held  on  May  12,  graduate 
students  and  members  of  the  senior 
class  read  abstracts  of  their  theses. 

New  York  Electrical  Society. — At  the 
meeting  of  the  New  York  Electrical 
Society  held  on  May  18,  Henry  Wood- 
house,  managing  editor  of  Flying,  lec- 
tured on  "The  Flying  Machine  in  War 
and  in  Peace."  This  was  the  fifth 
of  the  series  of  "preparedness"  lectures 
given  by  the  society  this  season.  The 
others  were  "Transmission  Problems," 
by  Dr.  Michael  I.  Pupin;  "The  Gyro- 
scope," by  Elmer  A.  Sperry;  "A  Cruise 
with  the  Atlantic  Fleet,"  by  Frank  J. 
Sprague,  and  "The  Submarine  in  War," 
by  Simon  Lake. 

American  Institute  of  Chemical  En- 
gineers.— The  eighth  semi-annual  meet- 
ing of  the  American  Institute  of  Chem- 
ical Engineers  will  be  held  in  Cleveland, 
Ohio,  on  June  14,  15,  16  and  17.  During 
the  forenoon  of  June  16  an  excursion 
will  be  made  to  the  lamp  factory,  re- 
search and  engineering  laboratories  and 
glass  works  of  the  plant  of  the  National 
Lamp  Works  of  the  General  Electric 
Company  at  Nela  Park.  That  evening, 
at  the  joint  session  with  the  Cleveland 
section  of  the  American  Chemical  So- 
ciety, Herman  Stable,  chemist  and  en- 
gineer for  the  United  States  Geological 
Survey,  will  read  a  paper  entitled 
"Water-Powers  of  the  United  States." 


Associations 
and  Societies 

\  complete  Directory  of  Electrical 
\  i  Minus  is  regularly  printed  in 
tin-  fust  issue  of  each  month  on  the 

next  to  fist  t,\i  page. 


New    Jereej     Utilities    Association. — 

The  New  Jersey  Utilities  Association,  in 
annual  eon  vent  ion  at  Atlantic  City,  N.  J., 
on  May  '.),  elected  the  following  officers: 
President,  John  A.  Rigg,  Camden;  vice- 
president,  Carroll  P.  Hassett,  Summit; 
secretary,  William  II.  Roth,  Philadel- 
phia; treasurer,  Theodore  Grayson, 
Philadelphia.  Executive  Committee, 
A.  B.  Aleem,  Flemington;  A.  W.  Cudde- 
bach,  Acquaickonock;  J.  P.  Forsyth, 
Stockton;  J.  L.  O'Toole,  Trenton; 
Joseph  Mayer,  Newark;  Harry  Stille, 
Trenton;  J.  Fithian  Tatem,  Five  Mile 
Beach;  D.  W.  French,  Hackensack; 
Caylord  Thompson,  Philadelphia;  Fred- 
erick K.  Parker,  Atlantic  City,  and  J.  B. 
Smith,  New  York. 

Kansas  City  Section,  A.  I.  E.  E. — A 

Kansas  City  section  of  the  American 
Institute  of  Electrical  Engineers  was 
organized  on  April  25  and  the  following 
officers  were  elected:  Chairman,  Gor- 
don Weaver,  power  sales  manager, 
Kansas  City  Light  &  Power  Company; 
secretary-treasurer,  Glenn  0.  Brown, 
laboratorian,  Kansas  City  Light  & 
Power  Company;  executive  committee, 
A.  A.  Thompson,  engineer,  Kansas  City 
Terminal  Railway  Company;  J.  F. 
Bratney,  general  superintendent,  Mis- 
souri &  Kansas  Telephone  Company; 
George  C.  Shaad,  Kansas  State  Uni- 
versity, Lawrence,  Kan.  Louis  B. 
Cherry  gave  an  address  on  "Electro- 
lytic Refining  of  Gasoline."  The  next 
session  will  be  held  late  this  month. 

Station-Operating  Committee,  O.  E. 
L.  A. — A  meeting  of,  the  station-oper- 
ating committee  of  the  Ohio  Electric 
Light  Association  was  held  in  the  as- 
sembly room  of  the  Illuminating  Build- 
ing, Cleveland,  on  Thursday  of  this 
week.  A.  P.  Lewis  of  the  Cleveland, 
Southwestern  &  Columbus  Railway 
spoke  on  "Gas  versus  Coal,"  telling  why 
his  company  found  it  more  economical 
to  use  gas  than  coal.  Thomas  G.  Cogh- 
lin  of  the  American  Gas  &  Electric 
Company,  Canton,  presented  a  paper  on 
"The  Effect  of  the  Non-Combustible 
Content  of  Coal  on  the  Efficiency  of 
Boilers,"  and  W.  H.  Aldrich  of  the 
Cleveland  Electric  Illuminating  Com- 
pany discussed  the  topic  "Electric  ver- 
sus Steam  Auxiliaries."  At  a  luncheon 
at  Weber's  Cafe,  Robert  F.  Dennison, 
chairman  of  the  smoke-abatement  com- 
mittee of  the  Cleveland  Chamber  of 
Commerce,  spoke  on  "Co-operation  Be- 
tween Smoke  Producers." 

New  York  Jovians  Discuss  "Pre- 
paredness."— F.  C.  Henderschott,  in 
charge  of  commercial  employees'  edu- 
cational work  of  the  New  York  Edison 
Company,  addressed  the  New  York 
Jovian  League  on  May  17,  on  the  sub- 
ject of  "Industrial  Preparedness."    Mr. 


iieiui.i  ciioii   emphasised  in  particular 

Ihe    fact    thai    the   liaiiniif  of  men   in  the 
principles    of    sale:  man:  hip    in    COTpOrS 
fioil   school;;   has   heen   an    impoi  t  a  nl     tai- 
lor    in     the    development    Ot     industrial 
wealth,  and  pointed  out  that  it    ha,  heen 
this     element     of     training     which     ha 

brought  Germany  to  second  place 
among    Industrial     nations,    from    its 

position  as  fourth  a  decade  ago.  He 
recounted  the  inception  and  growth  of 
the  association  of  corporation  schools, 
and  directed  attention  to  the  prominent 
position  taken  by  electrical  manufac- 
turing and  operating  companies  in  this 
work  from  the  beginning.  At  a  reju- 
venation held  by  the  New  York  Jovians 
on  May  12  thirty-six  candidates  were 
initiated  by  the  regular  degree  team. 

American  Association  of  Engineers. — 
The  first  annual  convention  of  the 
American  Association  of  Engineers  was 
held  at  the  rooms  of  the  Western  So- 
ciety of  Engineers,  Chicago,  on  May  i) 
and  10.  The  convention  was  a  depart- 
ure from  usual  engineering  association 
conventions  in  that  it  was  limited  to  a 
review  of  the  work  accomplished  during 
the  first  year  of  its  existence  and  to 
discussion  of  ways  and  means  of  pro- 
moting its  objects.  No  technical  papers 
were  read  or  discussed.  The  constitu- 
tion was  amended  to  provide  for  a  stu- 
dent membership  offered  to  engineering 
students  of  accredited  schools.  This 
membership  is  offered  at  $3  per  annum, 
$1  of  which  is  devoted  to  the  publication 
of  the  association  and  $2  to  the  promo- 
tion of  student  membership  work.  Na- 
tional preparedness  received  consider- 
able attention,  and  resolutions  were 
adopted  to  call  upon  the  Government 
for  blank  forms  for  the  registration  of 
the  qualifications  in  order  that  the  en- 
gineer may  be  advised  by  the  Govern- 
ment as  to  where  he  can  best  serve  his 
country.  The  resolutions  also  call  upon 
the  Government  to  arrange  to  co-oper- 
ate with  the  various  engineering  asso- 
ciations which  are  willing  to  prepare 
The  need  for  accurate  military  maps  of 
the  United  States  was  clearly  brought 
out  at  the  banquet  on  May  9.  A  com- 
mittee was  appointed  to  make  a  study 
of  this  matter  and  to  make  recom- 
mendations as  to  how  the  American 
Association  of  Engineers  may  be  of  as- 
sistance. The  association  now  has  over 
700  members,  of  which  approximately 
400  reside  in  and  near  Chicago.  It  has 
increased  its  office  space  three  times 
during  the  year.  Its  work  in  inter- 
changing information  between  engineers 
who  were  out  of  employment  and  the 
filling  of  vacant  positions  in  the  engi- 
neering field  has  been  very  large.  Since 
Sept.  15  it  has  offered  more  than  350 
positions  to  its  members  and  other  en- 
gineers. One  new  national  director, 
W.  J.  Mauer,  was  elected  to  serve  four 
years,  and  a  national  auditing  commit- 
tee, composed  of  Samuel  Moreell,  Jr., 
T.  J.  Mullin  and  C.  Gaensslen,  was 
elected.  The  national  officers  for  the 
coming  year  are:  President,  Garrison 
Babcock;  vice-president,  T.  B.  Lambert; 
secretary,  Arthur  Kneisel;  treasurer, 
O.  F.  Gayton;  A.  H.  Krom  and  W.  J. 
Mauer,  directors.  The  association's  new 
national  headquarters  are  at  29  South 
La  Salle  Street,  Chicago,  111. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


For  Standardization  and  Better  Cost 
Accounting 

President  Wilson,  in  Letter  to  E.  N.  Hurley,  Vice-Chairman  of 

the  Federal  Trade  Commission,  Points  Out  Factors 

Which  Will  Gain  for  American  Industry  a 

Larger  Place  in  the  World's  Markets 

Increased  efficiency  in  production,  closer  co-operation  be- 
tween trade  bodies,  better  accounting-  and  cost-keeping 
methods  for  the  retailer  and  small  manufacturer,  and  ju- 
dicious standardization  of  materials,  methods  and  products 
were  mentioned  by  President  Woodrow  Wilson  in  a  letter 
addressed  to  Edward  N.  Hurley,  vice-chairman  of  the  Fed- 
eral Trade  Commission,  as  elements  which  can  be  made  to 
render  the  trade  of  the  United  States  a  larger  factor  in 
the  world's  markets  of  the  future. 

In  commenting  on  the  work  which  the  Federal  Trade 
Commission  has  been  doing  to  co-operate  with  American 
business  men  for  the  improvement  of  their  business  methods, 
and  to  encourage  merchants'  associations,  commercial 
clubs,  manufacturers'  organizations,  and  other  similar  trade 
bodies,  the  President  wrote: 

"My  Dear  Mr.  Hurley — Your  Boston  speech  is  before 
me,  in  which  you  outline  some  of  the  work  which  the 
Federal  Trade  Commission  is  doing  for  the  business  men 
of  the  country.  I  wish  to  commend  your  efforts  generally 
and  in  particular  your  endeavor  to  assist  the  small  manu- 
facturer and  merchant  to  better  his  condition  by  helping 
him  to  improve  his  cost  accounting  and  bookkeeping 
methods. 

"This  is  a  step  in  the  right  direction  and  one  of  the  main 
fundamentals  of  any  successful  business.  It  is  most  im- 
portant to  the  future  success  of  a  business  man  that  he 
should  know  what  his  goods  actually  cost  to  manufacture 
and  to  sell. 

"If  he  has  these  facts,  they  will  enable  him  to  present  a 
modern  balance  sheet  to  his  bank  and  as  a  result  he  will 
be  better  able  to  obtain  credit  with  which  to  expand  and 
develop  his  business. 

"Your  suggestion  that  trade  associations,  associations  of 
retail  and  wholesale  merchants,  commercial  clubs,  boards 
of  trade,  manufacturers'  associations,  credit  associations 
and  other  similar  organizations  should  be  encouraged  in 
every  feasible  way  by  the  Government  seems  to  me  a  very 
wise  one. 

"To  furnish  them  with  data  and  comprehensive  informa- 
tion in  order  that  they  may  more  easily  accomplish  the 
result  that  they  are  organized  for  is  a  proper  and  useful 
Government  function. 

"These  associations,  when  organized  for  the  purpose  of 
improving  conditions  in  their  particular  industry,  such  as 
unifying  cost  accounting  and  bookkeeping  methods,  stand- 
ardizing products  and  processes  of  manufacture,  should 
meet  with  the  approval  of  every  man  interested  in  the  busi- 
ness progress  of  the  country. 

"Too  much  emphasis  cannot  be  placed  on  your  suggestion 
that  materials,  methods  and  products  in  industry  should  be 
standardized  upon  the  basis  of  specifications  drawn  up  in 
friendly  co-operation  with  engineering  societies,  industrial 
experts  and  trade  associations. 

"Further  standardization  in  our  industries  will  not  only 
reduce  the  cost  of  production,  but  assure  the  producer  better 
materials  and  more  efficient  workmanship,  and  to  the  con- 
suming public  the  manifest  benefit  resulting  in  not  having 
to  pay  for  a  wide  increasing  variety  of  products  and  ma- 
terials. 

"Judicious  standardization  also  means  a  greater  return 
on  a  given  investment. 


"Capital  now  tied  up  because  of  inefficient  methods  will 
be  released  and  can  be  used  effectively  elsewhere. 

"If  we  are  to  be  an  important  factor  in  the  world's  mar- 
kets we  must  be  more  thorough  and  efficient  in  production. 
The  encouragement  of  trade  associations  and  standardiza- 
tion and  the  installing  of  better  cost  accounting  methods 
in  our  business  concerns  will  go  a  long  way  toward  accom- 
plishing this  end. 

"It  is  my  hope  that,  in  addition  to  the  other  work  which 
the  Federal  Trade  Commission  is  doing  it  will  ascertain  the 
facts  regarding  conditions  in  our  various  industries.  If  it 
finds  that  an  industry  is  not  healthy  it  should,  after  care- 
fully considering  the  facts  in  co-operation  with  the  parties 
interested,  suggest  a  practical  and  helpful  remedy.  In  this 
way  many  of  our  difficult  bushiness  problems  might  be 
solved. 

"I  am  very  anxious  to  see  you  continue  to  co-operate  with 
the  business  men  of  the  country  along  the  lines  upon  which 
you  are  working. 

"Cordially  and  sincerely  yours, 

Woodrow  Wilson." 


Co-operation  for  Export  Trade 

Recommending  the  immediate  clarification  of  the  law  so 
as  to  permit  co-operation  among  Americans  for  export 
trade,  the  Federal  Trade  Commission,  after  having  made  a 
careful  investigation  of  the  competitive  conditions  affecting 
American  concerns  in  international  trade  has  urged  upon 
Congress  the  enactment  of  declaratory  and  permissive 
legislation.  The  commission  found  as  a  result  of  its  investi- 
gation that  the  other  nations  enjoy  marked  advantages  in 
foreign  trade,  from  superior  facilities  and  more  effective 
organizations,  and  that  doubt  and  fear  as  to  legal  restric- 
tions prevent  Americans  from  developing  equally  effective 
organizations  for  overseas  business. 

Foreign  nations  have  established  banking  houses  in  every 
country  and  have  dotted  the  map  of  the  world  with  foreign 
trade  banks  of  their  own,  enabling  their  merchants  to  extend 
credit  and  finance  their  transactions.  Recently  American 
banking  interests  have  awakened  to  this  condition  and  are 
now  remedying  it. 

In  seeking  foreign  trade  American  manufacturers  and 
distributers  must  be  able  to  meet  aggressive  competition 
from  powerful  foreign  combinations  often  international  in 
character.  Foreign  business  men  are  frequently  aided  by 
their  governments  in  developing  international  trade. 

In  Germany,  prior  to  the  war,  there  were  600  important 
cartels,  i.  e.,  combinations  to  control  the  market — embracing 
practically  every  industry  in  the  empire.  Many  dominated 
the  export  trade  of  their  industries  and  carried  on  vigorous 
campaigns  to  extend  their  foreign  business  to  prevent  com- 
petition among  German  producers  in  foreign  markets  and 
to  secure  profitable  prices.  The  manufacture  and  exporta- 
tion of  electrical  equipment  has  been  made  one  of  the 
bulwarks  of  German  foreign  trade  by  two  great  companies, 
the  Allgemeine  Electricitats  Gesellschaft  and  the  Siemens- 
Schuckert  interests  with  numerous  subsidiaries  at  home  and 
abroad  working  in  harmony  with  each  other.  Half  of  the 
$150,000,000  worth  of  coal  and  coke  exported  annually  was 
sold  by  one  central  selling  agency,  maintained  by  the  great 
Rheinisch-Westfalische  coal  syndicate,  and  practically  all 
the  iron  and  steel  export  business  was  handled  by  a  single 
selling  agency,  the  Stahlwerks  Verband. 

In  France,  Belgium,  Italy,  Russia,  Austria-Hungary, 
Switzerland,  Sweden,  Greece,  Argentina,  Chile,  Ecuador  and 
Japan,  central  organizations  unite  the  interests  of  producers 
in  various  industries. 
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Th<-  ii   export    I'M  me  ii  of   [England   >     i un   by 

powerful  itiori     combining  all  branches  of  the  In 

ry,  thus  giving  British  coal  its  grip  on  the  rich  South 
American  market  Recently,  ■  large  numbei  oi  li 
British  manufacturers  of  machinal  y  of  all  sort  have  formed 
the  Representation  for  British  Manufacturers,  Ltd.,  an  or 
;ii  ion  to  handle  all  their  business  In  certain  Important 
foreign  markets  ami  to  carry  on  u  sggre  sive  camp 
for  It  Ion.     in  the  electrical  and  various  other  Indu 

tries  strong  associations  and  combinations  have  for  s  long 
time  been  important  factors  In  the  foreign  and  dome  tic 
business  of  Great  Britain.  The  Whole  ale  I  o  op<  rative 
Societies,  Ltd.,  an  astonishingly  comprehensive  wholesale 
buying  organisation,  maintained  by  I  100  co  operative  Bocie 
ties  in  Great  Britain,  has  one  buyer  in  New  Jfork  who  an- 
nually purchases  millions  of  dollars  worth  of  American 
products. 

Combinations  oi  British  coal  brokers  fix  the  contract 
price  for  bunkering  ships  at  Newport  News.  Four  London 
linns,  known  as  the  Fixing  Hoard,  daily  set  the  price  of 
silver  for  the  world  and  American  mining  companies  must 
sell  their  Bilver  for  either  the  English  or  the  great  Indian 
market  to  one  of  these  four  houses.  For  years  the  copper 
trade  of  the  world  has  been  ruled  by  a  vast  German  metal- 
buying  organisation  centering  in  the  Metallbank  und  Metal- 
lurgische  Gesellschaft  A.G.  of  Frankfort  on  the  Main. 
Thia  combination  has  subsidiary  and  affiliated  companies  in 
Europe,  Africa  and  Australia,  controls  coper  and  lead  mines 
and  smelters  in  the  United  States,  Mexico  and  other  coun- 
tries, and  works  in  agreement  with  other  German  metal- 
buying  concerns.  These  combinations  constantly  make  in- 
dividual American  producers  bid  against  each  other,  and 
are  thus  able  to  buy  at  prices  near  or  below  the  cost  of 
production. 

Two  chief  dangers  from  co-operative  export  organizations 
of  American  manufacturers  and  producers  are  apparent. 
They  may  be  used  to  exploit  the  home  market,  and  they 
may  be  used  unfairly  against  individual  American  exporters 
in  foreign  trade. 

The  commission  is  confident  that  the  dangers  in  co- 
operative action  can  be  fully  provided  against  without  sac- 
rificing the  essential  advantages  of  joint  action  and  without 
altering  the  policy  of  our  anti-trust  laws  or  interfering 
with  their  enforcement.  Specific  extension  to  export  trade 
of  the  law  against  unfair  competition  and  requirement  of 
full  reports  to  the  Federal  Trade  Commission  from  co-oper- 
ative export  organizations  will  protect,  it  is  held,  the  indi- 
vidual exporter,  while  the  enforcement  of  the  anti-trust 
laws  will  prevent  the  use  of  such  organizations  to  effect 
restraint  of  trade  or  monopoly  in  the  domestic  market. 


To  Form  Federation  of  Employers 

The  National  Association  of  Manufacturers  at  the  final 
session  of  its  three-day  convention  in  New  York  on  Wednes- 
day accepted  the  proposal  for  the  establishment  of  a  nation- 
al federation  of  all  employers  in  America.  It  is  hoped  to 
include  in  its  membership  the  employers  of  practically  all  of 
the  8,000,000  workers  in  the  country. 

The  objects  of  the  federation  will  be  to  present  a  solid 
front  to  the  American  Federation  of  Labor  in  battles  be- 
tween capital  and  labor;  to  present  to  lawmaking  bodies  the 
consensus  of  opinion  of  the  business  men  of  the  country  and 
to  encourage  foreign  trade.  The  action  of  the  association 
was  taken  in  the  form  of  a  resolution.  The  details  of  the 
establishment  of  the  federation  will  be  left  to  the  executive 
board  to  work  out. 

In  making  a  plea  for  a  nation-wide  organization  of  em- 
ployers, not  confined  to  any  craft  or  exclusively  to  manufac- 
turers, but  one  to  which  all  employers  of  labor  should  be 
eligible,  Col.  George  Pope  said: 

"After  the  war,  millions  of  men  liberated  from  the  armies 
must  seek  a  living  in  industrial  work.  To  prepare  ourselves 
for  this  condition  there  must  be  a  new  accounting  of  costs  in 
our  labor  market.  I  am  of  the  opinion  that  good  to  our  na- 
tion will  come  out  of  the  present  world  conditions,  and  that 
eventually  our  industries,  so  far  as  the  world's  market  is 
concerned,  will  be  on  a  stronger  and  better  footing  than 
ever  before." 

The  association  adopted  resolutions  favoring  legislation 


implifying  the  work  of  the  Intei  tate  Commerce  Commis- 
.  favoring  legislation  t<>  permit  sufficient  earning  by 
railroads  to  attract  Investment  for  the  development  of 
1 1  .hi  portation  facilities  and  the  exploration  of  regions  not 
now  surveyed  by  railroads,  and  expressing  the  belief  of  the 
elation  In  the  necessity  for  "a  broad,  patriotic  plan  of 
military  and  naval  preparedness,  based  upon  the  opinion  and 

judgment  of  army  ;md  navy  exports." 

Charles  J,  Graham,  president  of  the  American  Hardware 

Manufacturers'  Association,  told  the  convention  that  Urn  in 

dustrial  and  commercial  problem  facing  the  country  was  the 
question  of  proper  railroad  legislation.    He  said  something 

should  be  done  to  allow  the  carriers  remuneration  for  tin- 
vast  expenditures  necessitated  by  the  service  demanded  to- 
day. 

Alfred  Reeves,  general  manager  of  the  National  Automo- 
bile Chamber  of  Commerce,  told  what  co-operation  had  done 
for  the  automobile  business.  He  described  in  detail  the 
cross-licensing  patent  agreements  now  operative  among 
eighty-two  automobile  manufacturers  who  license  one  an- 
other under  patents  of  a  general  nature,  leaving  room  for 
individual  development  of  special  ideas. 


Accident  Prevention  Campaign  for 
New  York 

As  a  beginning  to  a  vigorous  accident-prevention  cam 
paign  in  the  55,000  factories  of  New  York  State,  the  State 
Industrial  Commission  has  sent  special  instructions  to  fac- 
tory inspectors,  informing  them  that  the  safeguarding  of 
factory  machinery  would  minimize  the  present  losses  of 
hundreds  killed  and  crippled  annually. 

The  commission  points  out  that  of  the  three  general 
groups  of  factory  machinery,  three-fourths  of  all  accidents 
are  connected  with  working  machines,  one-eighth  with  con- 
veying or  hoisting  machines,  and  one-tenth  with  power- 
transmitting  machines.  But  of  fatal  accidents,  which  rep- 
resent the  extreme  of  seriousness,  one-half  are  connected 
with  conveying  and  hoisting  machinery,  one-fourth  are  con- 
nected with  power-transmitting  machinery,  and  one-fourth 
are  connected  with  working  machines.  Or,  comparing  fatal 
with  all  accidents,  it  is  found  that  among  accidents  con- 
nected with  conveying  and  hoisting  machinery,  one  in 
forty-five  is  fatal;  power-transmitting  machinery,  one  in 
sixty-eight  is  fatal;  working  machines,  one  in  578  is  fatal. 

The  instructions   continue  as  follows: 

"The  labor  law  requires  the  guarding  of  machinery  in  the 
factories  of  this  State.  It  is  the  duty  of  the  factory  in- 
spectors to  enforce  this  law.  No  work  of  an  inspector  can 
be  more  important  than  this.  It  is  literally  life-saving 
work,  for  in  the  four  years  1911-1914  no  less  than  457  em- 
ployees in  this  State  lost  their  lives  as  the  result  of  acci- 
dents connected  with  factory  machinery,  an  average  of  114 
per  year,  or  more  than  one  in  every  three  working  days.  It 
is  also  the  work  of  saving  employees  from  being  crippled, 
for  in  a  single  year  (1912)  at  least  eighty-eight  workmen 
are  known  to  have  been  crippled  in  connection  with  factory 
machine  accidents,  to  the  extent  of  the  loss  of  a  hand,  arm, 
foot,  leg  or  eye,  and  1458  others  lost  fingers  or  toes.  Or, 
again,  besides  the  saving  of  life  and  limb,  this  is  a  work  of 
important  economic  saving,  also,  for  incomplete  figures  for 
1913  show  4177  accidents  connected  with  factory  machines, 
in  which  employees  suffered  injuries  which  are  compensata- 
ble  under  the  present  compensation  law,  and  for  which  the 
total  cost  of  such  compensation,  figured  at  the  average  for 
the  first  nine  months'  awards  under  that  law,  would  have 
been  nearly  $900,000,  and  this  is  nowhere  near  all  of  the 
economic  loss,  because  it  includes  only  compensatable  cases, 
and  only  two-thirds  of  the  wage  loss  in  those." 


Higher  Prices  Responsible  in  Part  for 
Increased  Exports 

High  prices  are  largely  responsible  for  the  increase  in 
stated  value  of  the  exports  of  the  United  States.  While  it 
is  a  fact  that  the  total  value  of  exports  in  the  current  fiscal 
year  is  50  per  cent  greater  than  those  of  the  corresponding 
period  in   1914  immediately  preceding  the  war,  it  is  also 
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true  that  the  prices  of  many  of  the  articles  exported  have 
advanced  more  than  50  per  cent.  A  compilation  made  by 
the  Foreign  Trade  Department  of  the  National  City  Bank 
of  New  York  shows  that  the  export  price  in  many  articles 
in  February,  1916,  is  more  than  100  per  cent  in  excess  of 
those  of  the  corresponding:  month  two  years  ago,  while  in  a 
large  number  of  other  articles  the  advance  ranges  from  25 
per  cent  to  75  per  cent. 

Indeed,  in  many  articles,  the  quantities  exported  in  1916 
are  actually  less  than  those  of  two  years  ago.  Of  copper, 
for  example,  the  total  quantity  of  pigs,  ingots  and  bars 
exported  in  the  eight  months  ended  with  February,  1916, 
was  446,000000  lb.  against  632,000,000  lb.  in  the  same 
months  two  years  ago. 

The  total  exports  from  the  port  of  New  York  for  the  week 
ended  April  29,  1916,  were  $30,061,801,  for  the  correspond- 
ing week  of  1915  they  were  $24,763,189,  and  for  the  corre- 
sponding week  of  1914  they  were  $16,554,486.  For  the  week 
ending  May  6,  1916,  and  the  corresponding  weeks  of  1915 
and  1914  respectively,  the  exports  from  the  port  of  New 
York  amounted  to  $41,052,569,  $24,532,245,  $15,436,598. 
As  with  preceding  weeks,  the  bulk  of  the  1916  exports  for 
these  two  weeks  has  gone  to  France  and  England.  As  in 
the  preceding  weeks,  South  America  and  Central  America 
continue  to  show  a  very  gratifying  increase  in  consumption 
of  American-made  products. 

During  the  week  ended  April  29,  1916,  there  was  exported 
from  the  port  of  New  York  electrical  machinery  valued  at 
$104,916,  as  compared  with  $442,333  in  the  corresponding 
week  of  1914,  and  the  exports  of  copper  wire  were  $261,211 
for  the  week  ended  April  29,  1916,  as  against  no  exports  for 
the  corresponding  week  of  1914.  For  the  week  ending  May 
6,  1S16,  the  exports  of  electrical  machinery  amounted  to 
$118,634  in  comparison  with  $40  355  for  the  corresponding 
week  of  1914.  The  exports  of  copper  wire  during  the  first 
week  of  May,  1916,  amounted  to  $35,926  against  $6,258  for 
the  first  week  of  May,  1914. 


Manufacturing  and  Industrial 

The  Piatt  Iron  Works  has  moved  its  Chicago  office  to  1212 
Monadnock  Block. 

Howard  S.  Beidleman,  electrician,  has  moved  to  Euclid 
Hall,  2343  Broadway.  New  York. 

The  Wales  Advertising  Company,  which  is  engaged  in 
technical  advertising,  has  moved  from  125  East  Twenty- 
third  Street,  New  York,  to  larger  quarters  at  110  West 
Fortieth  Street. 

Allen  Bradley  Company. — The  Allen  Bradley  Company 
has  moved  its  Chicago  office  from  Room  307,  Webster  Build- 
ing, to  Room  1730  at  14  East  Jackson  Boulevard.  The  office 
is  in  charge  of  F.  L.  Gohl. 

King  Foundry  Company. — The  King  Foundry  Company, 
maker  of  King  White  Way  standards,  has  moved  its  Chicago 
office  from  Room  530  Monadnock  Block  to  Room  927,  in 
the  same  building.    The  office  is  in  charge  of  E.  M.  Hervey. 

Del  Fabing,  who  was  formerly  connected  with  the  F.  R. 
Bryant  Company,  a  manufacturers'  agency,  516  West  Mon- 
roe Street,  Chicago,  has  accepted  a  position  with  the  sales 
department  of  the  McGill  Manufacturing  Company  of  Val- 
paraiso, Ind. 

The  Pacific  Electric  Manufacturing  Company  of  San 
Francisco  is  moving  its  factory  and  offices  to  827  Folsom 
Street,  where  it  will  have  double  its  former  floor  space  and 
better  facilities  for  turning  out  its  line  of  pole-top  switches, 
disconnecting  switches,  etc. 

The  Terry  Steam  Turbine  Company,  Hartford,  Conn.,  has 
appointed  O.  E.  Thomas  district  sales  manager,  with  head- 
quarters at  626  Washington  Building,  Los  Angeles,  Cal. 
Mr.  Thomas  will  have  charge  of  territory  including  Arizona 
and  the  southern  portions  of  California  and  Nevada. 

The  Import  Sales  Company,  318  East  Thirty-second 
Street,  New  York,  has  recently  established  a  buying  office 
in  Kobe,  Japan.  The  company  announces  that  it  will  be 
glad  to  receive  inquiries  from  manufacturers  and  others 
regarding  raw  material  and  manufactured  articles  made  in 
Japan. 


A  Range  Christening  at  the  Convention. — At  12  o'clock 
noon,  Wednesday,  May  24,  at  booth  No.  37,  the  electric 
range  display  of  the  Hughes  Electric  Heating  Company  of 
Chicago  will  be  christened  by  Miss  Charlotte  Greenwood, 
the  star  in  the  play  "So  Long,  Letty."  The  range  will  be 
called  "Princess  Off-Peak." 

The  Lansden  Company,  manufacturer  of  electric  com- 
mercial vehicles,  Flatbush  and  Nostrand  Avenues,  Brooklyn, 
N.  Y.,  has  recently  appointed  the  following  new  officers: 
Frank  S.  Komp,  president  and  treasurer;  William  R.  Gar- 
ton,  vice-president  and  general  sales  manager;  Newton  A. 
Burgess,  secretary.  Mr.  Garton's  offices  will  be  maintained 
at  299  Broadway,  New  York. 

Agency  Changes  in  Fixture  Field. — Franz  Brzeczkowski, 
president  of  the  Moran  &  Hastings  Manufacturing  Com- 
pany, Chicago,  has  secured  the  agency  for  the  Steuben- 
Raymo  Lighting  Unit  for  eleven  states  in  the  Central  West. 
This  fixture  is  composed  of  calcite  glass  as  manufactured 
by  the  Steuben  Glass  Works  of  Corning,  N.  Y.,  and  the 
Raymo  fixture.  Catalogs  illustrating  this  product  will  be 
ready  for  distribution  about  June  1. 

The  Domestic  Engineering  Company,  Dayton,  Ohio,  has 
recently  been  formed  to  manufacture  the  "Delco-Light"  gen- 
erating plant  developed  by  the  Dayton  Engineering  Labora- 
tories Company.  E.  A.  Deeds  is  president,  C.  F.  Kettering, 
vice-president;  R.  D.  Funkhouser,  secretary  and  treasurer, 
and  R.  H.  Grant,  general  manager.  The  company  has  al- 
ready established  a  new  plant  and  is  manufacturing  these 
outfits  in  quantity  production. 

The  Netherland  Company  for  Oversea  Commission  Trade, 

89  Weesperzijde,  Amsterdam,  Holland,  is  desirous  of  becom- 
ing selling  agent  for  various  American  manufacturing  con- 
cerns. The  firm  declares  that  it  has  splendid  trade  connec- 
tions in  Holland,  Belgium,  France  and  its  colonies,  and  that 
it  is  in  continual  touch  with  the  largest  Dutch  and  Belgium 
firms.  The  concern  is  especially  desirous  of  obtaining  cata- 
logs and  price  lists  of  materials. 

The  Reeps  Manufacturing  Company,  50  Church  Street, 
New  York  City,  has  recently  been  incorporated  under  the 
laws  of  the  State  of  New  York  for  $25,000,  and  proposes  to 
place  on  the  market  several  electrical  and  automobile  de- 
vices which  it  has  developed.  Charles  S.  Shuman,  who  at 
one  time  was  connected  with  the  Western  Electric  Com- 
pany at  Philadelphia,  and  later  sold  "Klaxon"  and  "New- 
tone"  horns  throughout  the  country,  is  president  and  treas- 
urer of  the  company. 

The  E.  S.  Cowie  Electric  Company  of  Kansas  City,  Mo., 
has  recently  opened  a  new  branch  establishment  at  1238 
East  Douglas  Avenue,  Wichita,  Kan.  The  company  is  en- 
gaged in  the  sale  and  repair  of  batteries  and  other  elec- 
trical equipment  for  automobiles.  Men  trained  in  the 
Kansas  City  shop  will  be  sent  to  Wichita.  C.  M.  Hilt, 
formerly  purchasing  agent  for  the  Cowie  company,  is  in 
charge  of  the  new  branch,  where  special  attention  will  be 
given  to  tractor  ignition  service. 

The  Woodrow  Manufacturing  Company,  Newton,  Iowa, 
which  has  recently  been  formed,  proposes  to  manufacture 
various  types  of  electrically  operated  washing  machines. 
According  to  a  statement  made  by  I.  F.  Woodrow,  secretary 
and  treasurer  of  the  company,  each  member  of  the  firm 
has  had  a  large  amount  of  experience  in  the  manufacture 
of  washing  machines,  O.  B.  Woodrow,  president  of  the  com- 
pany, being  the  inventor  of  the  first  dolly-type  electric 
washing  machine.  It  is  the  intention  of  the  company  to 
market  its  machines  through  the  hardware,  implement  and 
electrical  dealers. 

Large  Order  for  Turbine  Units. — The  Montana  Power 
Company  of  Butte,  Mont.,  has  recently  placed  a  contract 
with  the  S.  Morgan  Smith  Company  of  York,  Pa.,  for  four 
15,000-hp.  vertical  hydraulic  turbine  units  to  operate  under 
a  head  of  100  ft.  These  units  will  be  installed  in  connec- 
tion with  the  "Holter"  development  on  the  Missouri  River, 
near  Great  Falls,  Mont.  The  S.  Morgan  Smith  Company 
is  also  building  for  the  "Great  Falls"  development  of  the 
Montana  Power  Company,  two  16,000-hp.,  vertical  units, 
which,  together  with  the  four  recently  installed,  will  make 
a  total  rating  of  approximately  100,000  hp.  in  Smith  wheels 
at  the  Great  Falls  plant. 
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I  In-     I  .111    Diebold     fleet  lie     (  (im|i.iii> .    -Morril      \.     I    mi 

nerly    in   tii«'  electric   eervice  department    of  the    Utah 
Pov  ni   Company,  and   P.  J.  Diebold,  formerly  In 

the  manufacturing  department  of  the  Capitol  Electric  Com 
pany,    have    both    re  igned    thru-    po  and    have    In 

corporated  tli>'  Parr  Diebold  Electric  Company  with  office 
i  Richards  street,  Sail   Lake  City.    The  new  company 
will  specialise  In  the  sale,  installation  and  repair  of  elec 
trical  motors  and  special  electric  equipments,  which  work 
Mr.  I'air  and  Mr.  Diebold  are  both  particularly  well  quali 
tied  to  handle  through  long  experience  with  then-  former 
employers. 

(  ii>  of  Norwich  Orders  Boiler  Equipment.— The  gas  and 

electrical  department  of  the  City  <>t"  Norwich,  Conn.,  has 
placed  an  order  With  the  Heine  Safety  Boiler  Company, 
Boston,  Mass.,  for  two  L90  hp.  water-tube  I. oilers  to  be 
operated  at  ISO-lb.  steam  pressure  and  to  he  equipped  with 
Heine  superheaters,  operated  at  L26  lb.  superheat.  Those 
boilers  are  to  replace  two  Hahcock  &  Wilcox  boilers  of  1225- 
hp.  rating.  The  boilers  are  to  he  equipped  with  stokers 
made  by  the  Shoemaker  A  Sautry  Company.  An  induced 
draft  fan,  designed  to  operate  at  f)0  per  cent  overload 
during  peak  hours,  will  also  be  added.  Stephen  J.  Kehoe 
is  superintendent  of  the  department. 

Landers.  Frary  &  Clark. — Announcement  has  been  made 
o(  a  midsummer  publicity  campaign  to  spread  the  fame 
of  "Universal  electric  home  needs,"  and  support  the  dealers 
who  are  selling:  the  Landers,  Frary  &  Clark  product  through 
the  hot  weather  season.  Advertising  displays  are  to  be 
inserted  in  six  of  the  leading  popular  publications  which 
present  an  aggregate  circulation  of  5,461,000,  which  will 
create  a  large  amount  of  interest  in  the  line.  To  aid  the 
dealers  in  cashing  in  upon  this  influence,  a  variety  of 
"dealer  helps"  have  been  provided  for  the  retailer,  em- 
bracing special  window  trims,  salesmen's  prizes  of  cash  and 
appliances,  display  stands  and  a  variety  of  local  ad  sugges- 
tions and  printed  matter. 

The  Quigley  Furnace  Specialties  Company,  26  Cortland 
Street,  New  York,  has  recently  been  formed.  The  furnace 
specialties  department  of  the  company  will  be  engaged  in 
the  manufacture  and  sale  of  furnace  materials,  equipment 
and  appliances  such  as  high-temperature  furnace  cement, 
insulating  brick,  automatic  fuel-oil  valves,  oil  gas  and 
powdered  coal  burners  and  appliances,  recording  systems, 
etc.  The  engineering  and  contracting  department  of  the 
company  will  be  prepared  to  analyze  and  make  comparative 
statements  of  operating  costs  of  powdered  coal,  hand-fired 
or  stoker-fired  coal,  gas  and  fuel  oil  and  make  recommenda- 
tions as  to  the  most  economical  fuel  and  its  applications. 
The  department  will  also  contract  for  industrial  furnaces. 

Information  Wanted  on  Electrical  Material  for  Export. — 

The  Chicago  district  office  of  the  United  States  Bureau  of 
Foreign  and  Domestic  Commerce  has  been  requested  by  a 
firm  of  import  and  export  agents  in  Shanghai,  China,  to 
put  them  in  touch  with  manufacturers  of  sockets,  switches, 
wire,  motors  and  all  other  kinds  of  electrical  supplies.  They 
also  request  communications  from  manufacturers  of  ma- 
chines for  making  silk  and  cotton  tape  of  various  widths. 
Catalogs  and  full  details  are  requested.  Name  and  ad- 
dress, with  other  particulars  as  to  other  articles  handled 
by  this  company,  may  be  obtained  by  addressing  Stanley 
H.  Rose,  commercial  agent  in  chai'ge,  Bureau  of  Foreign 
and  Domestic  Commerce,  504  Federal  Building,  Chicago,  111. 

Deuth  &  Company,  manufacturers  and  importers  of  in- 
candescent lamps,  now  occupying  the  entire  eleventh  floor 
of  the  Fifth  National  Bank  Building,  131  East  Twenty-third 
Street,  New  York  City,  announce  that  they  will  remove  their 
offices  on  June  1  to  the  Equitable  Building,  120  Broadway, 
New  York  City.  The  company  has  secured  a  Targe  suite  of 
offices  on  the  thirty-sixth  floor,  which  will  be  used  for  the 
executive  offices  and  main  sales  offices  of  the  concern.  The 
company's  warehouse  stock  of  200,000  lamps  will  be  carried 
in  two  warehouses  in  Washington  Street,  near  the  Equitable 
Building.  James  R.  Coe,  a  former  president  of  the  National 
Association  of  Stationary  Engineers  of  the  United  States, 
has  accepted  a  position  on  the  sales  force  of  Deuth  &  Com- 
pany. For  several  years  Mr.  Coe  has  been  prominent  in 
the  electrical  field  in  New  York  City. 


W.  K.  Ostrander  A  Company,  who,  for  the  past  twenty 

.  have  been  at  J'J  Dey  Street,  New  York,  will  move  to 
.1  Broadway  on  or  about  June  1.  The  change  in  tin- 
company's  quarters  has  been  necessitated  by  increasing 
business  and  tin-  desire  of  the  concern  to  obtain  a  more 
central  location.  W.  It.  Ostrander  .v  Company  is  one  of  t  > » « - 
Oldest  Concern!  In  the  electrical  trade,  having  been  formed 
iii    IS.,:'.      It    was  incorporated  in    I'.iOl  and  is  engaged  in  the 

manufacturing  and  general  supply  business,  specializing  in 

bells,   annunciators,    fire-alarm    equipment,    metal    shades, 

peaking  tubes,  etc.     The  company  is  also  maintaining  a 

eparate     factory     for     the     manufacture     of    electric     litfht 
sockets.     The   new   building   to  which  the  company'     <    tab 
lishment    will    be    moved    is   of   live   stories   and   is  double   the 
si/.e  of  the   present  quarters. 

The  H.  C.  Robert!  Electric  Supply  Company,  Philadelphia, 
Pa.,  and  Syracuse,  N.  V.,  has  recently  moved  its  Syracu  e 
storehouse,  which  has  been  in  the  wholesale  district  of  that 
city  for  some  ten  years,  to  321  East  Genesee  Street,  where 
both  storeroom  and  stockroom  will  be  under  one  roof.  The 
building  extends  entirely  through  the  block,  is  120  ft.  lon^ 
and  opens  on  East  Washington  Street.  From  the  Washing- 
ton Street  entrance  the  company  will  conduct  its  wholesale 
electrical  business  and  do  all  of  its  shipping.  The  Genesee 
Street  side  of  the  building  will  be  equipped  with  a  complete 
stock  of  automobile  accessories,  which  will  be  sold  both 
wholesale  and  retail  in  Syracuse,  and  wholesale  outside  of 
Syracuse.  The  company  is  adding  one  more  salesman  to  its 
force,  and  expects  to  provide  all  of  its  salesmen  with  auto- 
mobiles this  summer.  In  the  new  location  the  company  will 
have  twice  the  floor  space  that  it  had  in  its  previous 
quarters. 


NEW  YORK  METAL  MARKET  PRICES 

, May  9 N        , May  16 N 

Selling  Prices  Selling  Prices 

Bid              Asked  Bid              Asked 

Copper                                  £           s         d  £          s       d 

London,  standard  spot 139       10       0  146       0       0 

Prime  Lake    29.75      to  30.25t  29.50      to30.00t 

Electrolytic     30.50      to  31.00f  29.75      to  30.25t 

Casting    27.75       to  28.25f  27.50      to  27.75f 

Copper   wire   base 32.50      to33.50f  32.50      to33.50f 

Lead 7.50f  T.50 

Nickel    45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter..  .              25.50t  .... 

Spelter 16.92y2  to  17.17yat  15.42%  to  15.67y2 

Tin    straits 49.75f  49.25 

Aluminum,  98  to  V9  per  cent  57.00      to  59.00t  57.00      to59.00| 

OLD  METALS 

Heavy  copper  and  wire 23.00  to  23. 50f  23.00  to  24. 00t 

Brass,  heavy    14.00  to  14.50f  14.00  to  14.50f 

Brass,  light    11.75  to  12.00f  11.75  to  12.00t 

Lead,   heavy 5.50  to    6.00f  5.75  to    6.12%t 

Zinc,  new  scrap 14.50  to  15.00f  14.50  to  15.00t 

COPPER  EXPORTS 

Total  tons  to  May  16 9,690 

fNominal. 


Corporate  and  Financial 

American  Power  &  Light  Company,  New  York,  N.  Y. — 

While  the  European  war  has  greatly  stimulated  business  in 
the  manufacturing  and  metal-producing  centers  of  the 
United  States,  the  reverse  has  been  true  in  many  of  the 
lumber  and  agricultural  districts,  including  those  served  by 
the  operating  subsidiaries  of  the  American  Power  &  Light 
Company,  according  to  F.  G.  Sykes,  president  of  the  com- 
pany, in  his  annual  report  for  1915.  However,  he  goes  on 
to  say:  "It  is  especially  gratifying  to  note  that  in  spite  of 
the  adverse  business  conditions  in  all  the  territory  served, 
the  combined  gross  net  earnings  have  increased,  thus  clearly 
indicating  that  with  a  return  to  normal  conditions  the 
further  growth  of  earnings  should  be  very  substantial. 
At  the  beginning  of  the  European  war  the  company  had 
under  construction  projects  which  to  complete  involved  an 
expenditure  of  approximately  $3,500,000.  The  completion 
of  these  projects,  together  with  further  extensions  of  gen- 
erating and  transmission  facilities  and  the  acquisition  of 
the  Galveston  Gas  Company  and  some  smaller  properties, 
has  added  approximately  $5,400,000  to  capital  account. 
This  has  increased  fixed  charges  slightly  more  than  the 
increase   in   net   earnings   during  the   calendar   year  1915. 
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However,  it  should  be  borne  in  mind  that  a  considerable 
part  of  the  new  plants  are  not  yet  being  fully  utilized,  and 
a  large  part  of  the  additional  transmission  line  extensions 
were  not  completed  until  late  in  1915."  The  earnings  state- 
ment for  the  year  ended  Dec.  31,  1915,  follows: 

Gross  earnings $1,275,687 

Expenses    264,638 

Net   earnings    $1,011,049 

Interest  and  discounts   493,602 

Net  income $517,447 

Combined  net  surplus  of  the  subsidiaries  after 

payment  of  dividends   $193,410 

Transferred  to  reserve  for  depreciation 159,000 

Balance  undistributed  surplus    $34,410 

Less    amount    accruing    to    common    stock    not 

owned  by  American  Power  &  Light  Company       2,367 

Balance  accruing  to  American  Power  &  Light  Com- 
pany     32,043 

Total    net    income    accruing    to    American    Power    & 

Light  Company. $549,490 

Less  preferred-stock   dividends  paid 203,734 

Balance    ' $345,756 

Common-stock    dividends    328,216 

Balance  combined  surplus $17,540 

Surplus    American    Power   &    Light    Company    Dec.    31, 

1914     326,536 

Surplus  Dec.   31,   1914,  of  subsidiaries $983,992 

Less    amount    accruing    to    common    stock    not 

owned  by  American  Power  &  Light  Company     13,092 

Balance  surplus  accruing  to  American  Power  &  Light 

Company    970,900 

Balance     combined     surplus     accruing     to     American 

Power  &  Light  Company  Dec.  31,  1915 $1,314,976 

Chasm  Power  Company,  Chateaugay,  N.  Y. — The  Public 
Service  Commission  for  the  Second  District  of  New  York 
has  authorized  the  funding  of  the  indebtedness  of  the  com- 
pany through  an  issue  of  $47,000  of  5  per  cent  first  mort- 
gage bonds.  The  bonds  are  to  be  sold  at  par  and  the  pro- 
ceeds used  to  refund  $8,000  of  outstanding  first  mortgage 
bonds,  $14,000  of  second  mortgage  bonds,  to  discharge  vari- 
ous bills  and  accounts  payable  and  to  provide  $5,000  for 
the  cost  of  certain  new  construction. 

Eastern  Shore  Gas  &  Electric  Company,  Laurel,  Del. — 
The  Maryland  Public  Service  Commission  has  granted  per- 
mission to  the  company  to  take  over  plants  at  Salisbury, 
Federalsburg  and  Cambridge,  which  are  owned  by  local 
companies.  The  capital  stock  of  these  companies  is  owned 
by  the  Eastern  Shoe  Company,  which  seeks  to  reduce  ex- 
penses by  the  operation  of  a  central  power  plant  at  Laurel, 
Del.  The  plants  of  the  local  companies  will  be  held  as  sup- 
plemental plants. 

The  Fontana  Power  Company  of  San  Bernardino  County, 
California. — The  Fontana  Power  Company,  a  newly  formed 
organization,  has  filed  with  the  California  Railroad  Com- 
mission an  application  for  authority  to  go  into  business 
as  a  public  utility,  to  build  a  power  plant  and  transmis- 
sion system,  to  sell  $350,000  worth  of  bonds,  and  to  mort- 
gage its  property  to  secure  this  issue.  The  company  also 
proposes  to  lease  its  properties  to  the  Southern  California 
Edison  Company  for  thirty  years,  the  latter  company  to 
furnish  electrical  energy  from  the  proposed  plant  to  a 
number  of  companies  allied  with  the  Fontana  Company. 
The  Fontana  Company  owns  all  of  the  issued  stock  of  the 
Fontana  Land  Company,  the  Rialto  Domestic  Water  Com- 
pany and  the  South  Fontana  Orchard  Company,  and  also  a 
large  part  of  the  stock  of  the  Fontana  Water  Company. 

Merchants  Heat  &  Light  Company,  Indianapolis,  Ind. — 
The  Public  Service  Commission  of  Indiana  has  authorized 
the  company  to  issue  $85,000  of  stock  and  $340,000  of  bonds, 
the  stock  to  sell  for  not  less  than  par  value  and  the  bonds 
at  not  less  than  90.  The  stock  issue  is  to  be  used  to  reim- 
burse the  treasury  of  the  company  for  moneys  actually 
spent  in  improvements  and  betterments  to  the  company's 
service  and  to  pay  off  existing  obligations  of  the  company, 
which  were  entered  into  for  the  purpose  of  financing  better- 
ments and  extensions  made  between  Nov.  30,  1915,  and 
April  1,  1916.  The  bond  issue  is  to  cover  contemplated 
expenditures.  The  proceeds  of  the  stocks  and  bonds  may 
not  be  used  for  any  other  purposes,  the  commissions's  order 
sets  out.  The  total  obligations  and  expenses  incurred  be- 
tween the  two  dates  mentioned  were  $110,464,  according 
to  the  petition  filed  with  the  commission  by  the  companv. 
A  part  of  these  expenditures  are  represented  by  property 


acquired  for  use  in  handling  the  city  lighting  contract. 
The  additional  expenditures,  contemplated  between  March 
31,  1916,  and  Oct.  1,  1916,  will  amount  to  $318,101,  accord- 
ing to  the  petition  and  some  of  this  amount  will  go  into 
the  municipal  lighting  distribution  system,  the  company 
having  a  ten-year  contract  to  supply  the  city  lighting  for 
Indianapolis.  The  total  issue  of  capital  liabilities  of  the 
company  now  amounts  to  $6,337,438,  according  to  the  com- 
mission's order. 

Southern  Illinois  Light  &  Power  Company,  Hillsboro, 
111. — A  block  of  first  mortgage  6  per  cent  gold  bonds  due 
on  Jan.  1,  1931,  is  being  offered  at  103  and  interest  to 
yield  5.70  per  cent. 

Illinois  Traction  Company,  Peoria,  111. — The  annual  report 
of  the  company  for  1915  shows  a  substantial  increase  over 
last  year  in  net  receipts  from  electric  lighting  and  power, 
notwithstanding  the  fact  that  there  were  many  elements 
throughout  the  year  not  conducive  to  this  result.  At  Topeka, 
Kan.,  the  city  commission  adopted  an  ordinance  providing 
for  a  reduction  in  electric  lighting  rates  of  approximately 
22  per  cent  effective  on  April  business.  At  Des  Moines, 
Iowa,  a  cut  of  approximately  16  per  cent  became  effective 
on  July  1.  There  was  an  increase,  however,  in  Topeka  of 
1598  customers  and  at  Des  Moines  of  2165  electric  light- 
ing customers  and  1400  hp.  in  power.  A  statement  of  the 
receipts  and  expenditures  for  the  properties  controlled  by 
the  company  for  the  year  ended  Dec.  31,  1915,  follows: 

Earnings : 

Interurban  lines $3,559,028 

City  lines   2'lll'9,lt 

Gas                                               905,703 

Electric' 3'|?|'2I2 

Heat    317,580 

Water    14,2 16 

Miscellaneous    195,022 

Total  gross  earnings ^i'iiZ'-^n 

Total  operating  expenses,   including  taxes 6,6o7,o69 

Net  from  operation ^o'ocS'ciw 

Interest  on  bonds,   etc 3,268,607 

$1,261,818 
Less   depreciation 403,610 

$858,208 
Less  bond  discount  for  1915 54,396 

Surplus,    1915    $803,812 

Tennessee  Power  Company,  Chattanooga,  Tenn. — Ninety- 
two  per  cent  of  the  output  of  the  company  in  1915  was 
generated  by  water  power  and  the  remaining  8  per  cent 
by  steam  power,  the  increase  in  total  output  over  1914 
amounting  to  38.3  per  cent,  according  to  the  company's 
annual  report  for  1915.  The  maximum  demand  for  one 
hour  on  the  system  was  62,000  kw.  on  Dec.  2,  1915,  as  com- 
pared with  47,600  kw.  on  Dec.  11,  1914.  The  report  states 
that  the  company  has  passed  definitely  from  the  construc- 
tion stage  and  the  period  of  the  upbuilding  of  its  business 
to  an  operating  property  with  so  much  business  offered 
that  the  generating  capacity  must  be  increased.  During 
the  first  half  of  1915  the  company  had  much  greater 
capacity  than  market  for  its  power,  but  the  demand  gradu- 
ally increased,  however,  from  the  Aluminum  Company  and 
the  Zinc  Company,  as  well  as  for  general  industrial  pur- 
poses in  Nashville,  Chattanooga  and  Knoxville.  At  the 
end  of  the  year  about  30,000  hp.  was  being  delivered  to  the 
Aluminum  Company,  and  contracts  had  been  made  for 
20,000  hp.  additional  at  higher  prices  than  previous  con- 
tracts, delivery  to  commence  this  spring.  On  account  of 
the  increasing  demands  for  power  and  the  necessity  for 
steam  reserve  during  the  dry  period  of  the  year  construc- 
tion of  a  10,000-hp.  steam  plant  at  Parksville  was  begun, 
and  is  progressing  rapidly.  The  last  contract  with  the 
Aluminum  Company  required  the  construction  of  a  hydro- 
electric plant  at  Great  Falls,  the  necessary  financial  ar- 
rangements being  made  in  connection  with  the  contract. 
This  plant  will  have  a  capacity  of  13,000  hp.  under  110-ft. 
head,  and  the  estimates  and  contracts  call  for  completion 
in  the  summer  of  1916.  Upon  completion  of  this  plant  the 
company  will  own  hydroelectric  plants  with  installed  ca- 
pacity of  58,000  hp.,  and  upon  completion  of  the  Parks- 
ville steam  plant  will  have  available  approximately 
45,000-hp.  capacity  in  steam,  a  total  of  103,000  hp.  With 
average  rainfall  and  stream  flow  this  combined  hydro- 
electric and  steam  generating  capacity,  the  report  states, 
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dy  taken.    There  I  .  however,  itrong  probability  of  >" 
ed    demand    from     everal    different    directions.     The 

demands  of  customers  already  on  the  line,  air  innvxini: 
rapidly,   and    there   arc    many    opport  uiui  [fl  .   t..   tal.< addi 

tionai  established  bueinese.    Greal  [nteresl  La  also  develop 
lag   throughout    tin-  country   in   the   Die   of   hydroelectric 
power  for  electric  reduction  proce    a    foi  variou    purpoies. 
it  li  therefore  probable,  Recording  to  the  report,  thai  con 
sideration  will   have  to  be  given  t<>  further  additiona  to 
generating  capacity,  both  steam  and  hydroelectric,    in  this 

ease  tin-  company  will  find  itself,  it  is  claimed,  in  an  excel 
lent  position  to  make  such  additions  by  doubling  the  steam 
plant  in  l'arksville,  which  can  lie  done  at  small  expense,  by 
increasing  the  hydroelectric  capacity  at  Greal  Kails  or  by 
constructing  additional  hydroelectric  plants  and  storage 
reservoirs  on  the  Ocoee  River  at  locations  already  con- 
trolled. The  following  statement  shows  the  results  of  the 
operation  of  the  company  for  1915  as  compared  with  1914: 

1916  1914 

Gross   earnings    11,066,206  $672,179 

Operating  expenses  .  .  .  .1402,880  $315,084 

Rentals isi.708  105,88  i 

Taxes    35,800        620,388  2,r»,718        446,686 

Not  earnings    $445,818  $225,548 

Surplus     earnings     of     distributing 
systems    58,818  12,886 

Total  net  earnings $504,636  $238,429 

Interest     $551,476  $497,552 

Less  portion  properly 
chargeable  to  capital 
being  interest  on  in- 
vestment in  undevel- 
o  p  e  d  hydroelectric 
property    5S.S78        465,598        120,797        376,755 

Balance   $39,038  $138,326* 

•Deficit. 

The  Union  Springs   (N.  Y.)   Light  &  Power  Company. — 

The  company  will  add  100  kw.  to  its  generating  capacity 
and  will  discharge  a  mortgage  indebtedness  of  $12,000 
through  an  issue  of  $25,000  of  its  6  per  cent  first  mortgage 
bonds  at  par,  just  authorized  by  the  Public  Service  Com- 
mission for  the  Second  District  of  New  York. 


New  Utility  and  Industrial  Companies 

The  Putnam  County  Electric  Company  of  Granville,  111., 
has  been  incorporated  with  a  capital  stock  of  $30,000  by 
Sidney  Whitaker,  George  W.  Hunt  and  John  G.  Pletsch. 

The  Brown  &  Pearce  Company  of  Rochester,  N.  Y.,  has 
been  incorporated  by  W.  J.  Eaton,  C.  J.  Oster  and  B.  S. 
Pierce  of  Rochester,  N.  Y.  The  company  is  capitalized  at 
$10,000  and  proposes  to  deal  in  electrical  appliances,  house- 
hold, kitchen  and  laundry  machinery. 

The  Little  Beaver  Electric  Company  has  been  chartered 
with  a  capital  stock  of  $5,000  to  operate  an  electric  light 
and  power  plant.  The  incorporators  are:  W.  S.  Craig, 
of  New  Brighton,  Pa.;  Dr.  R.  M.  Patterson,  J.  D.  Perrott, 
F.  C.  Perrott  and  T.  M.  Gilchrist,  of  Beaver  Falls,  Pa. 

The  Enon  Electric  Company  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000  to  operate  an  electric  light 
and  power  plant  by  W.  S.  Craig,  of  New  Brighton,  Pa.; 
J.  D.  Perrott,  T.  M.  Gilchrist,  F.  C.  Perrott,  of  Beaver 
Falls,  Pa.,  and  J.  E.  White,  of  Pittsburgh,  Pa. 

The  St.  Lawrence  Transmission  Company  of  Potsdam, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $525,- 
000  by  A.  V.  Davis,  of  Pittsburgh,  Pa.;  P.  B.  Murphy  and 
W.  E.  Park,  of  Potsdam,  N.  Y.  The  company  is  a  consoli- 
dation of  the  St.  Lawrence  Transmission  Company  and  the 
Northern  Power  Company. 

The  Choctaw  Power  &  Light  Company  has"  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Maine 
with  a  capital  stock  of  $2,500,000  for  the  purpose  of  build- 
ing and  operating  street,  suburban,  interurban  and  other 
railways;  to  generate,  transmit  and  supply  electricity  for 
lamps,  heaters  and  motors,  and  to  carry  on  any  transpor- 
tation business  using  electricity;  also  to  carry  on  a  general 
electrical  business.  The  officers  are  Sheriman  I.  Gould, 
president,  and  Charles  H.  Tolman,  clerk  and  treasurer, 
both  of  Portland,  Me. 


ihe  Randal]  Rotary  Power  Plug  Companj  of  Pittsburgh, 
Pa.,  iia,  iieen  granted  a  charter  with  a  capital    tock  of  $250, 
nun  ii.i  the  purpose  of  manufacturing  and  dealing-  in  power 

and    spark    plug's    for    motorcycles    and    other    vehicles.      The 

incorporatora  ares  J.  R.  Cance,  ll.  li.  Lyons,  George  n.  rial 

ton,  T.    M.    Ilailon,   I).   W.    King,  all   of  Pittsburgh,   Pa.,  and 

ii.  E.  Randall  of  Dayton,  ohm. 

The  Buttner  Electric  Company  of  Worcester,  Mass.,  has 
been  incorporated  to  do  a  general  electrical  Contracting  busi- 
ness and  deal   in  elect  Heal  supplies  in   Worcester,  Mas.,.,  and 

Providence,  R.  1.    The  location  of  the  Worcc  ter  store  has 

not  yet  been  decided  upon.  The  Providence  stoic  will  be  at 
L106  Matti son  Street.  The  officers  of  the  company  are: 
Aleck  A.  Buttner,  president;  Roger  M.  Buttner,  vice-presi- 
dent, both  of  Providence,  R.  I.,  and  Edward  V.  GrOghlin,  1K'.> 
West  Boylston  Street,  Worcester,  Mass.,  treasurer  and  clerk. 


Trade  Publications 

Lighting  and  Ignition  Batteries. — Bulletin  No.  18  issued 
by  the  General  Lead  Batteries  Company,  Newark,  N.  J., 
contains  information  on  its  Type  TWL  lighting  and  ignition 
batteries. 

Potentiometer  System  of  Pyrometry. — The  Leeds  & 
Northrup  Company,  4901  Stenton  Avenue,  Philadelphia,  Pa., 
has  issued  illustrated  Bulletin  No.  875  entitled  "The  Po- 
tentiometer System  of  Pyrometry." 

Sockets. — Pass  &  Seymour,  Inc.,  Solvay,  N.  Y.,  have 
issued  an  illustrated  booklet  entitled,  "The  Gateway  of 
Electric  Service,"  which  contains  some  general  information 
regarding  the  generation  and  transmission  of  electricity. 

Portable  Electric  Tools. — The  Stow  Manufacturing  Com- 
pany, Binghamton,  N.  Y.,  has  just  issued  a  twenty-page 
illustrated  booklet  which  contains  information  on  various 
types  of  portable  electric  tools,  motor-shaft  combinations, 
etc. 

High-Tension  Switching  Apparatus. — The  Royal  Electric- 
Manufacturing  Company  has  issued  a  thirty-two-page  cata- 
log describing  and  illustrating  its  high-tension  switching 
apparatus  and  accessories  designed  for  potentials  up  to 
140,000  volts. 

Diesel  Engines. — The  Busch-Sulzer  Brothers  Diesel  En- 
gine Company,  St.  Louis,  Mo.,  has  just  issued  a  twenty-four- 
page  booklet  showing  detailed  photographs  of  the  more 
important  parts  of  its  Diesel  engines  and  views  of  many 
of  its  engine  installations. 

Electric  Vacuum  Cleaner. — The  Hotpoint  Electric  Heat- 
ing Company,  Ontario,  Cal.,  is  sending  out  a  folder  illus- 
trated in  colors  which  contains  information  on  its  electri- 
cally operated  vacuum  cleaner  and  gives  some  details  re- 
garding "Hotpoint  Week,"  July  3-8. 

Water-Softening  Filter. — The  Permutit  Company,  30  East 
Forty-second  Street,  New  York,  has  prepared  an  attrac- 
tively illustrated  catalog  which  describes  a  water-softening 
filter  designed  for  use  in  industrial,  textile  and  boiler  plants, 
laundries,  hotels  and  private  residences. 

Oil-Well  Motors  and  Insulators. — Descriptive  Leaflet  No. 
3896,  issued  by  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  contains  information 
on  and  illustrations  of  pin-type  porcelain  insulators,  and 
Leaflet  No.  3827,  describes  oil-well  motors  for  pumping  on 
the  beam. 

Automobile  Batteries. — Catalog  Section  SL,  published  by 
the  Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
describes  the  Type  XC  "Exide"  battery  for  automobile 
starting  and  lighting  service.  Catalog  Section  MS  de- 
scribes miscellaneous  types  of  "Exide"  batteries  for  auto- 
mobile starting  and  lighting  service. 

Electrical  Lighting  and  Wiring  Devices. — The  George  Cut- 
ter Company  of  South  Bend,  Ind.,  has  just  issued  General 
Catalog  No.  14,  which  contains  120  pages  of  illustrations 
and  data  concerning  street-hoods,  brackets,  mast-arms,  pul- 
leys, insulators,  cross-arms,  line  material,  mazda  arcs, 
pendants,  ornamental  posts,  brackets,  sol-lux  reflectors, 
fixtures,  panel  boards,  cabinets,  metering  panel  boards, 
switchboards,  cut-out  boxes  and  toggle  bolts. 
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New  England 


FORT  KENT,  ME. — The  Fort  Kent  Elec- 
tric Company  expects  to  install  a  governor 
on  its  water  wheel  within  the  next  two 
months.     M.  T.  Billings  is  superintendent. 

GRAY,  ME. — Plans  are  being  prepared 
for  the  installation  of  electric-lighting  and 
water-works  systems  in  Gray. 

ATHOL,  MASS.— The  Athol  Gas  &  Elec- 
tric Company  is  contemplating  extending 
its  transmission  lines  to  Northfleld  to 
furnish  electrical  service  there. 

BOSTON,  MASS. — Bids  will  be  received 
at  the  office  of  the  Metropolitan  "Water  and 
Sewerage  Board,  1  Ashburton  Place,  Boston. 
Mass.,  until  May  22  for  the  purchase  of 
about  7,000,000  kw-hours  of  electric  energy 
per  annum  for  a  period  of  five  years,  be- 
ginning Oct.  1,  1916.  The  energy  will  be 
generated  by  water  power  at  the  Wachus- 
sett-  Dam  in  Clinton  and  will  be  delivered 
at  said  Wachussett  Dam  or  near  the  Sud- 
bury dam  in  Southboro  or  Framingham,  as 
may  be  agreed  upon.  Pamphlets  contain- 
ing further  information  may  be  obtained 
at  the  office  of  the  chief  engineer,  1  Ash- 
burton Place,  Boston,  or  at  the  office  of  the 
superintendent  of  the  Wachussett  Depart- 
ment at  the  Wachussett  dam  in  Clinton. 

BOYLSTON,  MASS. — At  a  special  town 
meeting  held  recently  it  was  voted  to  ex- 
tend the  town  electric-lighting  system,  at  a 
cost  of  about  $1,200. 

CONCORD,  MASS. — The  committee  ap- 
pointed by  the  town  to  investigate  the  pro- 
posal that  the  town  should  abandon  the  mu- 
nicipal electric  plant  and  purchase  energy 
from  a  private  company  to  operate  the  mu- 
nicipal electric  system  has  reported  in  favor 
of  continuing  the  municipal  plant. 

HOLYOKE,  MASS. — The  Gas  and  Elec- 
tric Light  Department  is  considering  ex- 
tending the  municipal  electric  transmission 
lines  to  Rock  Valley  to  supply  electrical 
service  there.  The  extension  would  require 
about  9  miles  of  line.  John  J.  Kirkpatrick 
is  manager  of  the  electric  department. 

WORCESTER,  MASS. — The  American 
Steel  &  Wire  Company  is  planning  to  erect 
a  two-story  addition  to  its  power  plant  at 
north  works  on  Grove  Street.  F.  A.  Mc- 
Clure  is  engineer. 

DERBY,  CONN. — Preparations  are  being 
made  by  the  Derby  Gas  Company  to  double 
the  output  of  its  electric-light  plant  on 
Housatonic  Avenue.  The  plans  provide  for 
the  installation  of  a  5000-kw.  steam  tur- 
bine, to  replace  an  engine,  a  new  boiler 
house  addition  with  two  new  600-hp. 
boilers,  equipped  with  automatic  stokers ;  a 
new  smoke  stack  175  ft.  high  and  8  ft.  in 
diameter,  will  be  erected. 

HARTFORD,  CONN. — A  permit  has  been 
granted  to  the  Hartford  Electric  Light 
Company  for  the  construction  of  a  brick 
and  iron  substation  on  Bartholomew  Ave- 
nue, to  cost  about  $66,000.  The  Stone  & 
Webster  Engineering  Corporation  of  Bos- 
ton, Mass.,  has  the  contract  for  the  work. 

TORRINGTON,  CONN  —  The  Westing- 
house,  Church,  Kerr  Company  of  New  York, 
N.  Y.,  has  been  awarded  the  contract  for 
erection  of  a  large  power  plant  for  the  Coe 
Brass  Company,  a  branch  of  the  American 
Brass  Company. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  I 'ruler  Way 


Middle  Atlantic 

CHATEAUGAY,  N.  Y.— The  Public  Serv- 
ice Commission  has  granted  the  Chasm 
Power  Company  of  Chateaugay  permission 
to  issue  $47,000  in  bonds,  $5,000  of  which 
will  be  used  for  extensions  and  improve- 
ments. 

CORNWALL,  N.  Y.— Dr.  E.  L.  Partridge 
of  the  Palisades  Park  Commission  has  been 
appointed  to  co-operate  with  the  town  of 
Cornwall  in  providing  a  suitable  lighting 
system  for  the  Storm  King  Highway  the 
entire  length  of  the  road  from  the  Rockland 
County  line.  Messrs.  Merritt  and  Beal  of 
the  Newburgh  Automobile  Club  have  been 
appointed  to  represent  the  club  to  see  what 
could  be  done  toward  lighting  in  the  Clove, 
or  the  distance  between  Storm  King  and 
Crow  Nest  Mountains. 

GOUVERNEUR,  N.  Y. — Preparations  are 
being  made  by  the  St.  Lawrence  Transmis- 
sion Company  of  Potsdam  for  the  erection 
of  transmission  lines  to  supply  electricity 
in  the  towns  of  Rensselaer  Falls  and  Dekalb 
Junction.  James  Daly,  local  manager  of 
the  company,  will  have  charge  of  the  work. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
at  the  office  of  the  depot  quartermaster. 
United  States  army,  New  York,  N.  Y.,  until 
May  22  for  furnishing  under  schedule  844, 
two  crucibles,  20,000  lb.  Muntz  metal,  60 
brackets,  one  derrick,  22  electrical  instru- 
ments,   eight    sockets    and    four    switches. 


For  further  information  address  A.  L.  Smith, 
colonel,  quartermaster  corps,  U.  S.  army, 
depot  quartermaster,  New  York,  N.  Y. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  Marcus  B.  Marks,  president  of 
borough  of  Manhattan,  Room  2032  Munici- 
pal Building,  New  York,  until  March  23  for 
furnishing  and  installing  electric  elevator 
and  equipment  in  court  house  located  at 
170  East  121st  Street,  borough  of  Man- 
hattan. Blank  forms,  specifications  and 
plans  may  be  obtained  at  office  of  auditor, 
of  the  commissioner  of  public  works,  Room 
2141,  Municipal  Building. 

ROCHESTER,  N.  Y. — An  order,  it  is  re- 
ported, has  been  placed  by  the  Rochester 
Railway  &  Light  Company  for  60,000  ft.  of 
underground  cable  to  be  used  in  connecting 
the  new  hydroelectric  power  station  to  be 
built  at  the  foot  of  the  Lower  Falls  of  the 
Genesee  River  with  the  new  distributing 
station  in  Leighton  Avenue.  Energy  will  be 
transmitted  at  11,000  volts. 

UNIONVILLE,  N.  Y.— The  Public  Service 
Commission  has  approved  the  franchise 
granted  to  Ralph  Y.  Matthews  by  the  village 
of  Unionville  for  installing  an  electric- 
lighting  system  and  has  authorized  the  com- 
mencement of  construction  in  the  village. 

WATERVLEIT,  N.  Y. — The  Board  of  Al- 
dermen has  approved  a  resolution  to  permit 
the  Board  of  Contract  and  Supply  to  enter 
into  a  five-year  contract  with  the  Adiron- 
dack Electric  Power  Corporation  of  Glens 
Falls  to  supply  electricity  for  lighting  the 
streets  of  the  city  and  power  to  private  con- 
sumers. 

CANONSBURG,  PA. — The  report  sub- 
mitted by  the  lighting  committee  of  the 
Chamber  of  Commerce  recommends  17  ad- 
ditional lamps  in  the  residence  section  and 
eight  additional  lamps  in  the  business  sec- 
tion of  Canonsburg  and  five  additional 
lamps  in  Houston.  The  additional  cost 
would  be  $1,005  per  year  to  Canonsburg 
and  $125  to  Houston.  The  committee  finds 
that  there  would  be  an  improvement  in  the 
lighting  of  the  towns  by  substituting  incan- 
descent lamps  for  arc  lamps. 

WAYNESBORO,  PA. — The  Waynesboro 
Electric  Light  &  Power  Company  is  con- 
templating extending  its  transmission  lines 
to  Mont  Alto  to  furnish  electrical  service 
there. 

NEWARK,  N.  J. — The  Roseville  Improve- 
ment Association  is  negotiating  with  the 
Board  of  Works  for  the  installation  of 
nitrogen-filled  lamps  of  600  cp.  on  Roseville 
Avenue. 

NEWARK,  N.  J. — Bids  will  be  received 
by  the  committee  on  public  building  for 
elevator  for  the  northeast  wing  of  City  Hos- 
pital on  Camden  Street.  Thomas  J.  Lee, 
Jr.,  is  chairman  of  committee,  and  Fred  A. 
Phelps  is  architect  and  engineer. 

NORTH  BERGEN,  N.  J. — The  New  York 
Telephone  Company  contemplates  laying 
conduits  in  twenty-two  streets  in  order  to 
place  all  its  wires  underground. 

PRINCETON,  N.  J. — Preparations  are 
being  made  by  the  Public  Service  Corpor- 
ation and  the  Bell  Telephone  Company  to 
place  their  wires  underground  on  Nassau 
Street  from  Washington  to  Harrison  Street. 

ROSE  SIDING,  W.  VA. — The  Thacker 
Coal  Mining  Company  has  decided  to  aban- 
don compressed  air  and  is  equipping  the 
machinery  in  its  mines  for  electrical  opera- 
tion. Energy  will  be  supplied  by  the  Tug 
River  Power  Company.  J.  K.  Anderson  of 
Charleston  is  president  and  general  man- 
ager of  the  Thacker  Coal  Company. 

ST.  MARY'S,  W.  VA. — Plans  are  being 
prepared  by  St.  Mary's  Power  &  Light 
Company  for  construction  of  electric  plant, 
to  cost  about  $10,000.  For  further  infor- 
mation address  E.  W.  Mallory,  Box  120, 
Parkersburg,  W.  Va. 

WILLIAMSBURG,  VA.— The  City  Coun- 
cil is  prepared  to  grant  a  franchise  for  an 
electric-light  and  power  plant,  electric  rail- 
way, water-works  and  sewer  system.  For 
further  information  address  W.  L.  Jones, 
president  of  City  Council. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington,  D. 
C,  until  June  20  for  suplying  to  the  various 
public  buildings  under  the  control  of  the 
Treasury  Department  hand,  electric  port- 
able vacuum  cleaners  during  the  fiscal  year 
ending  June  30,  1917.  For  details  see  pro- 
posal columns. 


WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived  at  the  office  of  the  purchasing  agent 
ol  Die  Post  Otlice  Department,  Washington, 
D.  C.,  until  June  1,  for  furnishing  and  de- 
livering from  time  to  time  as  they  may  be 
required  and  ordered  for  use  in  the  postal 
service  during  the  fiscal  year  ending  June 
30,  1917,  1/2-ton  and  1-ton  electric  and  >/2- 
ton,  %-ton,  1-ton,  1%-ton  and  3-ton  gaso- 
line automobile  trucks.  Blank  for  proposals 
and  specifications  will  be  furnished  upon  ap- 
plication to  the  purchasing  agent. 


North  Central 

BELDING,  MICH. — The  Board  of  Com- 
merce is  advocating  the  installation  of  an 
ornamental  lighting  system  covering  11 
blocks  in  the  business  district. 

CAPAC,  MICH.— The  Detroit  Edison 
Company  has  submitted  a  proposal  to  the 
City  Council  offering  to  take  over  the  mu- 
nicipal electric-lighting  system,  at  $7,500, 
providing  the  city  will  grant  the  company  a 
30-year  franchise. 

MANISTIQUE,  MICH. — Bids  will  be  re- 
ceived at  the  office  of  Alice  G.  Reilly,  sec- 
retary of  the  board  of  education  of 
Manistique,  Mich.,  until  June  8  for  con- 
struction of  high  school  building ;  also 
building  containing  gymnasium,  shop  and 
heating  plant.  Bids  will  also  be  received 
at  the  same  time  for  plumbing,  heating, 
ventilating  and  electric  wiring  for  the  two 
buildings.  Plans  and  specifications  are  on 
file  at  the  office  of  Robinson  &  Campau, 
architects,  Houseman  Building,  Grand 
Rapids,  and  at  the  office  of  the  board  of 
education,  Manistique.  Plans  and  specifica- 
tions may  be  obtained  at  the  office  of  the 
architects  upon  deposit  of  $20. 

RED  JACKET,  MICH.— The  Houghton 
(Mich.)  County  Electric  Light  Company  is 
contemplating  installing  a  new  street-light- 
ing system  in  Red  Jacket. 

ATHENS.  OHIO — Bids  will  be  received 
by  Field  Scott,  director  of  public  service, 
until  May  27  for  installing  an  ornamental 
lighting  system  in  portions  of  Court  and 
Union  Streets. 

CANFIELD,  OHIO — The  Canfield  Gas  & 
Electric  Company  has  applied  for  a  fran- 
chise to  install  and  operate  an  electric-light 
plant  in  Canfield.     W.  J.  Smith  is  president. 

CANTON,  OHIO— Joint  application  has 
been  made  to  the  State  Public  Utilities  Com- 
mission to  authorize  the  Central  Power 
Company,  formerly  the  Canton  Electric 
Company,  to  purchase  the  properties  of  the 
Ohio  Light  &  Power  Company,  which  oper- 
ates plants  at  Newark,  Tiffin,  Crooksville 
and  other  places,  and-  the  Sunnyside  Elec- 
tric Company,  which  has  plants  in  Belmont, 
Jefferson  and  Harrison  counties,  12  plants 
in  all.  The  large  power  plant,  now  under 
construction  at  Windsor,  near  Wheeling, 
W.  Va.,  will  supply  energy  to  operate  all 
plants  of  the  new  holding  company. 

CINCINNATI,  OHIO.— Bids  will  be  re- 
ceived by  Walter  J.  Friedlander,  director  of 
public  service,  Cincinnati,  until  May  22  for 
electrical  and  other  work  at  a  new  engine 
house,  plans  for  which  have  been  prepared 
by  Harry  Hake,  architect.  The  electrical 
work  includes  installation  of  connections 
with  the  city  fire  alarm  system  and  light- 
ing arrangements. 

CLEVELAND,  OHIO.— The  State  Public 
Utilities  Commission  has  authorized  the 
Cleveland  Electric  Illuminating  Company 
to  issue  $1,000,000  in  bonds,  the  proceeds 
to  be  used  for  improvements. 

CLEVELAND,  OHIO— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  Cleveland,  until 
May  25  for  engine  and  turbine  automatic 
control  oiling  and  filter  system  for  Division 
Avenue  pumping  station,  Department  of 
Public  Utilities,  division  of  water.-  Specifi- 
cations may  be  obtained  at  the  office  of 
deputy  commissioner  of  water,  413  Superior 
Avenue,  City  Hall. 

HAMILTON,  OHIO— The  City  Council  has 
authorized  $19,000  in  bonds  for  improve- 
ments to  gas,  electric  light  and  water-works 
plants. 

KINGS  MILL,  OHIO.— The  Peters  Cart- 
ridge Company  of  Cincinnati,  it  is  reported, 
is  preparing  plans  for  the  construction  of  a 
power  plant  for  use  in  connection  with  its 
large  plant  now  under  construction  at 
Kings  Mills. 

LANIER,  OHIO — Bids  will  be  received  at 
the  office  of  the  clerk  of  the  board  of  edu- 
cation of  Lanier  Township  rural  school  dis- 
trict (post  office  address  West  Alexandria. 
Ohio),  until  Miy  27  for  furnishing  a  20-hp. 
electric  generating  unit  driven  by  an  oil 
engine,  to  be  installed  at  the  Lanier  Town- 
ship Central  School  Building,  about  3  miles 
south  of  West  Alexandria. 
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the  United  States  post  office  at  Springfield, 
For  details  sec  proposal  columns. 

FOUNQSTOWN,  (mid  The  u 
Conduit  Companj  of  Youngstown,  It  la 
understood,  baa  aet  aaide  $50,000  ror  addl 
linns  in  certain  departments  ol  the  plant, 
Including  a  B0  per  cent  Increase  In  the 
electro  galvanizing  department  L.  J. 
Campbell  is  president  of  the  company. 

wi'iici:.  kv  The  R,  C,  Tway  Coal 
Company  has  closed  a  contract  with  the 
Kentucky  Utilities  Company  of  Lexington 
for  electrical  energy  and  will  equip  its 
mines  with  electrically  driven  haulage  ap- 
paratus ami  mining  machinery.  R  C 
Twaj  of  Louisville  is  general  man: 
the  coal  company. 

FRANKFORT,  KV.— The  Shelbyville  & 
Frankfort  Realty  Company,  it  is  reported, 
contemplates  the  construction  of  two  power 
houses  in  connection  with  an  electric  rail- 
way.    K    II.  Taylor,  Jr.,  is  president. 

HAZARD,  KV. — The  town  of  Hazard  has 
contracted  with  the  Kentucky  River  Power 
Company,  which  is  building  an  electric 
power  plant  here,  to  light  the  streets  of  the 
town  for  a  period  of  five  years. 

LEXINGTON,  KV. — The  new  plant  of  the 
Blue  Crass  Lumber  Company,  now  under 
construction,  will  be  equipped  for  electrical 
operation.  Energy,  it  is  understood,  will  be 
purchased. 

LEXINGTON,  KY. — The  Lexington  Roller 
Mills,  it  is  reported,  is  contemplating 
changing  from  steam  to  electrically-driven 
machinery,  and  will  purchase  energy  to 
operate  the  mills. 

LOUISVILLE,  KY. — The  Speed  Realty 
Company  of  Louisville  has  engaged  Walter 
( I  Franz,  consulting  engineer.  Union  Trust 
Building,  Cincinnati,  Ohio,  to  prepare  plans 
for  a  power  station  for  a  group  of  buildings 
here. 

LOUISVILLE,  KY. — Steps  have  been 
taken  by  the  Fiscal  Court  to  investigate  the 
conditions  of  the  present  heating  and  power 
plant  for  the  jail,  court  house  and  armory, 
and  to  secure  the  cost  of  a  new  plant. 
Captain  Brinton  B.  Davis,  architect  for 
the  Fiscal  Court,  is  a  member  of  the  com- 
mittee. 

MIDDLESBORO,  KY.  —  The  Puckett 
Creek  Coal  Company  is  planning  to  rebuild 
its  power  plant,  which  was  recently 
destroyed    by    fire. 

BRAZIL,  IND. — The  City  Council  has 
awarded  the  Terre  Haute,  Indianapolis  & 
Eastern  Traction  Company  a  contract  for 
lighting  the  streets  of  the  city  for  a  period 
of  three  years. 

GOLDSMITH,  IND. — A  company  is  being 
organized  for  the  purpose  of  supplying  elec- 
trical service  in  the  towns  of  Normandy, 
Teeterburg,  Ekin,  Kempton,  Goldsmith  and 
probably  other  places,  and  also  to  the 
farmers  residing  along  the  line  between  the 
towns  named.  Arrangements  have  been 
made  to  secure  energy  either  from  the 
Union  Traction  Company  of  Anderson  or 
the  Indiana  Lighting  &  Power  Company, 
either  at  Tipton  or  about  1  mile  north  of 
Kempton.  The  present  plans  will  require 
the  erection  of  approximately  20  miles  of 
trunk  lines.  The  company  will  be  capi- 
talized at  $20,000.  Harry  C.  Canine  of 
Goldsmith  is  promoter  of  the  company. 

INDIANAPOLIS,  IND. — Preparations  are 
being  made  by  the  Indianapolis  Light  & 
Heat  Companuy  to  build  a  new  substation 
at  371  South  Illinois  Street  to  take  care  of 
the  electric  service  in  the  vicinity  of  the 
Union  station.  The  plant  will  be  equipped 
with  two  1500-kw.  generator  sets,  one  500- 
kw.  generator  set  and  a  storage  battery 
with  a  capacity  of  20,000  amp. -hours.  Work 
on  construction  of  new  plant  will  begin 
about  June  1.  The  cost  is  estimated  at 
about  $200,000. 

INDIANAPOLIS,  IND.— The  Public  Serv- 
ice Commission  has  authorized  the  Mer- 
chants Heat,  Light  &  Power  Company  of 
Indianapolis  permission  to  issue  $85,000  in 
capital  stock  and  $340,000  in  bonds.  The 
proceeds  of  the  stock  issue  is  to  be  used 
to  take  up  outstanding  obligations  and  the 
bond  issue  to  provide  funds  for  contemplated 
expenditures     for     improvements,     part     of 
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la   planning   t"  erect    ,-i    power   plant    in   the 
southwestern  Bectlon  of  the  city.     Th 
pairy    has   recent  iv    purchased    a    site   of   50 
there,  at  a  eo  I   ol   $182,000. 

JOLIET,  ii. I.  The  Illinois  Light  * 
rower  Company,  ii  la  reported,  contemplatea 

the  COl  Of   :.ii   electric   railway   from 

JOllel  to  Kankakee.  Towers  <t  Company 
are  said   to  1"    interested  in  the  project. 

,k  M,i  i bt,  i  i.i.  t.hIs  will  be  received  i>y 
the  Canal  Commissioners  at  the  oiiice  of 
i  he  Qoi  .1  nor  of  the  State  of  Illinois,  at 
Springfield,  in.  until  June  15  for  proposals 
Tor  water  power  Lease  at  dam  No.  1,  Joliet, 
111.     For  deatlls  see  proposals  columns. 

METCALF,  ILL.  The  installation  of  a 
municipal  electric-lighting  plant  is  under 
consideration    by   the  city   officials. 

PEORIA,  ITT  Hids  will  be  received  at 
the  office  of  the  supervising  architect,  Treas- 
ury Department,  Washington,  D.  C,  until 
May  31  for  installing  conduit  and  wiring 
system,  including  lighting  fixtures,  in  the 
United  States  post  office  at  Peoria,  111. 

SOUTH  PEKIN,  ILL.— Preparations  are 
being  made  by  the  Central  Illinois  Light 
Company  of  Peoria  to  extend  its  electric- 
lighting  system  to  South  Peoria  to  furnish 
electrical  service  here. 

SPRINGFIELD,  ILL.— Bids  will  be  re- 
ceived by  the  Board  of  Administration, 
Capitol  Building,  Springfield,  until  June  13 
for  construction  of  new  kitchen  building  at 
the  Jacksonville  State  Hospital,  Jackson- 
ville ;  new  gymnasium  building  at  the 
Illinois  Soldiers'  Home  at  Normal.  Sep- 
arate bids  will  be  received  for  general  work, 
plumbing,  heating  and  electrical  work. 
Plans  and  specifications  may  be  obtained 
upon  written  application  to  James  B.  Di- 
belka,  state  architect,  130  North  Fifth 
Avenue,  Chicago,  upon  deposit  of  $10. 

CHIPPEWA  FALLS,  WIS.— The  State 
Railroad  Commission  has  granted  the  Wis- 
consin-Minnesota Company  a  permit  for  the 
proposed  hydroelectric  development  of  the 
Wissota  or  Paint  Creek  dam  near  Chippewa 
Falls.  When  completed  the  Wissota  plant 
will  supply  electricity  in  Minneapolis  and 
St.   Paul,  Minn. 

DENMARK,  WIS. — The  New  Denmark 
Light  &  Power  Company  has  contracted 
with  the  Wisconsin  Public  Service  Com- 
pany of  Green  Bay  to  supply  electricity  for 
the  village.  Surveys  have  been  completed 
for  the  erection  of  a  33,000-volt,  60-cycle, 
three-phase  transmission  line  between 
Green  Bay  and  Denmark.  The  Wisconsin 
Public  Service  Company,  it  is  understood, 
will  build  a  5000-kw.  steam  plant. 

IXONIA,  WIS. — The  Ixonia  Electric  Com- 
pany, recently  incorporated  with  a  capital 
stock  of  $2,000,  proposes  to  install  an  elec- 
tric-light plant  in  Ixonia.  J.  G.  Wittberner 
and  others  are  interested. 

KIMBERLY,  WIS. — The  Kimberly  Clark 
Company  has  awarded  the  contract  for  con- 
struction of  addition  to  power  house  to  the 
Foster  Construction  Company,  at  $10,000. 
Equipment  for  plant,  it  is  understood,  will 
be  purchased  by  the  Kimberly  Clark  Com- 
pany.    George  F.  Hardy  is  engineer. 

MILWAUKEE,  WIS.  —  An  appropriation 
of  $40,000  of  the  $750,000-bond  issue  au- 
thorized for  street-lighting  has  been  asked 
by  F.  G.  Simmons,  commissioner  of  public 
works.  It  is  proposed  to  use  the  money  for 
the  erection  of  emergency  lamps  in  some 
sections  of  the  city,  pending  the  installation 
of  the  proposed  new  street-lighting  system. 
OSHKOSH,  WIS. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  June  6  for  installing  conduits  and  wir- 
ing -system,  lighting  fixtures,  etc.,  in  the 
United  States  post  office  at  Oshkosh.  For 
details  see  proposal  columns. 

SHEBOYGAN  FALLS,  WIS. — The  town 
of  Sheboygan  Falls  will  take  over  the  prop- 
erty of  the  Falls  Light  &  Power  Company 
on  Aug.  1,  to  be  owned  and  operated  by 
the  municipality.  The  Wisconsin  Railroad 
Commission  has  fixed  the  value  of  the 
plant  at  $17,500. 

HOUSTON,  MINN.— The  Council  has 
granted  Alvin  Carlson  a  franchise  to  install 
an  electric-lighting  system  in  Houston. 

JACKSON,  MINN.— Bids  will  be  received 
by   S.   W.    Bruce,   village  recorder,   Jackson, 
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MINNEAPOLIS,   MINN.     The   Minneapo 
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Company    has  signed    a    contract    with    the 
Washburn  Crosb]     billing  Companj   calling 

th    iii.    delivery  of    16, < hp    of  energy  to 
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OWATONNA,  MINN.     The  electric  plant 
oi    the    Public   service   Operating   Company 
itonna,  was  recentl]  i  by  fire, 

causing  a  loss  of  about  $2,000. 

PINE    RIVER,    MINN.-!    The    Piw 
(Minn.)    Electric   Light  <fc   Power  Company 
is  contemplating  extending  its  transml 

lines   tO   Backus. 

ANTHON,  IOWA — Bonds  to  the  amount 
of  $20,000  have  been  voted  for  the  Installa- 
tion of  a  municipal  electric-light  and  power 
plant. 

BOONE,  IOWA. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  June  12  for  installing  a  new  hoistway, 
an  electric  elevator,  etc.,  in  the  United 
States  post  office  at  Boone,  Iowa.  For  de- 
tails see  proposal  columns. 

BOXHOLM,  IOWA — The  general  contract 
for  construction  of  high  and  grade  school 
building  has  been  awarded  to  the  Royles 
Company  of  Onawa.  All  bids  for  electric 
wiring  were  rejected.  New  bids,  it  is  under- 
stood, will  soon  be  called  for.  The  cost  of 
the  building  is  estimated  at  $50,000. 

EARLY,  IOWA. — Bids  will  be  received 
by  W.  W.  Little,  secretary  of  board  of  edu- 
cation of  the  independent  consolidated 
school  district  of  Early,  Iowa,  until  June 
7  for  the  erection  of  a  grade  and  high 
school  building.  Separate  bids  to  be  sud- 
mitted  on  general  construction  work, 
vacuum  cleaning  apparatus,  electrical  work, 
signal  system,  heating  and  ventilating  and 
plumbing.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  board  of  education 
and  at  the  office  of  Reimer  &  Herlin,  archi- 
tects, Marshalltown,  Iowa,  copies  of  which 
may  be  obtained  from  the  architects  upon 
deposit  of  $15  for  general  work  and  $10  on 
other  branches. 

FORT  DODGE,  IOWA— Bids  will  be  re- 
ceived at  the  office  of  the  city  clerk.  Fort 
Dodge,  until  May  24  for  construction  of  a 
hydroelectric  plant,  separate  bids  to  be  sub- 
mitted as  follows:  (1)  For  construction 
of  dam,  power  house  and  appurtenances ; 
(2)  For  furnishring  and  installing  hydraulic 
turbine,  generator  and  accessories.  Plans 
and  specifications  are  on  file  at  the  office 
of  W.  L.  Tang,- city  clerk,  Fort  Dodge,  and 
at  the  office  of  Burns  &  McDonnell,  engi- 
neers, Inter-State  Building,  Kansas  City, 
Mo. 

ROCK  RAPIDS,  IOWA— The  Council  has 
passed  an  ordinance  authorizing  a  $15,000 
bond  issue  to  establish  a  heating  plant  and 
for  improvements  to  the  electric-lighting 
system  and  water-works. 

KANSAS  CITY,  MO.— Bids  will  be  re- 
ceive at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington,  D. 
C,  until  June  7  for  resetting  two  boilers 
and  furnishing  and  installing  feed  pumps, 
meters,  regulators,  separators,  etc.,  in  the 
United  States  post  office  and  custom  house 
at  Kansas  City,  Mo.  For  details  see  pro- 
posal columns. 

KANSAS  CITY,  MO. — The  contract  for 
wiring  the  new  paint  factory  and  ware- 
house of  the  Waggener  Paint  &  Glass  Com- 
pany of  Kansas  City  has  been  awarded  to 
the  Kansas  City  Electrical  Construction 
Company.  The  contract  for  electrical 
equipment,  including  a  50-hp.  oil  engine, 
35-kw.,  direct-current  generator  (directly' 
connected),  switchboard,  etc.,  has  been 
awarded  to  Fairbanks-Morse  &  Company 
of  Chicago.  111. 

RIVERMINES,  MO. — The  St.  Joseph 
Lead  Company  of  Bonne  Terre  is  contem- 
plating the  construction  of  a  power  plant 
at  Rivermines,  at  a  cost  of  about  $250,000. 

OMAHA.  NEB. — Extensive  improvements 
are  contemplated  by  the  Omaha  &  Council 
Bluffs  Street  Railway  Company,  involving 
an  expenditure  of  $250,000,  and  will  in- 
clude increasing  the  output  of  the  Lake 
Street  substation  by  one-third,  the  purchase 
of  new  cars  and  extensions  to  several 
street-car  lines. 
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RED  CLOUD,  NEB. — Bids  will  be  re- 
ceived by  the  School  Board,  District  No.  2, 
Webster  County,  Bed  Cloud,  until  June  6  for 
construction  of  a  high  school  building. 
Separate  bids  to  be  submitted  for  plumbing, 
heating  and  ventilation,  and  electric  wiring. 
Plans  and  specifications  are  on  file  in  the 
office  of  C.  J.  Pope,  secretary  of  the  board, 
Red  Cloud,  and  at  the  office  of  R.  A.  Brad- 
ley &  Co.,  architects,  Exchange  National 
Bank  Building,  Hastings,  Neb. 

SEWARD.  NEB. — Application  has  been 
made  by  the  Blue  River  Power  Company  of 
Seward  for  permission  to  erect  an  electric, 
transmission  line  (22,000  volts)  to  Utlcn, 
and  a  2200-volt  line  transmission  to 
Pleasantdale. 

ELKHART,  KAN. — The  proposal  to  issue 
$8,000  in  bonds  for  the  installation  of  a 
municipal  electric-light  plant  will  soon  be 
submitted  to  the  voters. 

OSKALOOSA,  KAN. — Bids  will  be  re- 
ceived by  the  city  of  Oskaloosa  until  May 
29  for  construction  of  water-works  system, 
bids  to  be  submitted  on  the  following:  188 
tons  of  cast-iron  pipe,  8,708  lb.  Hub  end 
specials,  18,500  ft.  6-in.  steel  or  cast  iron 
pipe,  50,000-gal  steel  tank  and  tower,  one 
100-gal.  per  minute  centrifugal  pump  and 
motor,  2y2  miles  of  transmission  line,  valves 
and  hydrants.  Plans  and  specifications  are 
on  file  in  the  office  of  O.  W.  Stiles,  Bryant 
Building,  Kansas  City,  Mo.  W.  O.  Werswick 
is  city  clerk. 

QUINTER,  KAN. — The  installation  of  a 
municipal  electric-lighting  plant  in  Quintet- 
is  under  consideration. 

RESERVE,  KAN. — The  installation  of  an 
electric-lighting  plant  in  Reserve  is  re- 
ported to  be  under  consideration. 

SALINA,  KAN. — Preliminary  plans  are 
being  prepared,  it  is  reported,  by  Paul 
Wakenhut,  city  engineer,  for  improvements 
to  the  municipal  electric-light  plant. 


Southern  States 

CLIFFSIDE,  N.  C. — The  Broad  River 
Hydro-Electric  Power  Company,  recently 
incorporated  with  a  capital  stock  of  $500,- 
000,  proposes  to  build  a  hydroelectric  plant 
on  Broad  River  and  transmit  electricity  for 
lamps  and  motors  in  Cliffside  and  other 
cities  in  Rutherford  County. 

NEWBERN,  N.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  June  12  for  a  new  boiler,  etc., 
for  the  United  States  post  office,  court  house 
and  custom  house  at  Newbern,  N.  C.  For 
details  see  proposal  columns. 

BAMBERG,  S.  C. — Bonds  to  the  amount 
of  $5,000  have  been  voted  for  improvements 
to  the  electric-light  plant. 

CROSS  ANCHOR,  S.  C— Plans  are  being 
considered  for  the  construction  of  an  elec- 
tric railway  from  Spartanburg  to  Clinton, 
via  Walnut  Grove,  Hobbyville,  Cross  Anchor 
and  Tylersville,  about  35  miles  long.  W.  B. 
Patton  of  Cross  Anchor  and  A.  B.  Calvert  of 
Spartanburg  are  interested. 

GREENVILLE,  S.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington,  D. 
C.f  until  June  6  for  a  new  boiler,  etc.,  in 
the  United  States  post  office  and  court  house 
at  Greenville,  S.  C.  For  details  see  proposal 
columns. 

CORDELLE,  GA. — The  proposal  to  issue 
$75,000  in  bonds  for  construction  of  an  elec- 
tric-light and  power  plant  and  an  orna- 
mental lighting-system  for  the  business  sec- 
tion, will  be  submitted  to  the  voters. 

HAHIRA,  GA. — An  election  will  be  held 
on  May  24  to  submit  to  the  voters  the  pro- 
posal to  issue  $8,500  in  bonds  to  install  a 
municipal  electric-light  plant  in  Hahira. 

KINGSTON,  GA. — The  city  of  Kingston 
has  closed  a  deal  with  the  Matthews  Light 
&  Power  Company  for  the  installation  of 
an  electric-lighting  system  in  Kingston.  J. 
R.  Waldrip  is  representative  for  the  com- 
pany. 

MIAMI,  FLA. — The  Miami  Electric  Light 
&  Power  Company  contemplates  the  pur- 
chase of  a  new  steam  turbine  of  about 
1500  kw.  capacity.  H.  H.  Hyman  is  as- 
sistant manager. 

BRISTOL,  TENN. — The  Electric  Trans- 
mission Company,  operating  a  central  plant 
in  the  Black  Mountains  coal  fields,  it  is  re- 
ported, has  purchased  equipment  to  quad- 
ruple the  output  of  its  plant,  and  is  plan- 
ning to  erect  transmission  lines  through 
Kentucky  to  Cincinnati,  Ohio. 

CORINTH,  MISS. — Extensive  improve- 
ments are  contemplated  by  the  Cumberland 
Telephone  Company,  to  cost  about  $12,000, 
which  will  include  a  large  amount  of  cable 
construction. 

MAGNOLIA,  MISS. — Surveys  and  rights 
of  way  secured  are  now  being  made  by  the 
McComb    &    Magnolia    Electric    Railway    & 


Power  Company  for  the  proposed  electric 
railway  between  Magnolia  and  Summit. 
A.  S.  Jones  is  general  manager  and  H.  W. 
Bell,   chief  engineer. 

TCHULA,  MISS. — The  city  of  Tchula 
Contemplates  issuing  $4, GOO  in  bonds  for 
tin-  construction  of  an  electric-lighting  sys- 
tem ;  $4,000  in  bonds  for  water-works  and 
$5,000  for  sewer  system  and  paved  side- 
walks. Bids  for  construction  will  be  re- 
ceived until  June  6. 

B  KXTONVILLE,  ARK.  —  Improvements 
are  contemplated  to  the  municipal  electric- 
light  plant  and  water-works  system,  to  cost 
about  $25,000. 

FORT  SMITH,  ARK.— The  City  Council 
has  engaged  the  Phillips  Engineering  Com- 
pany of  St.  Louis,  Mo.,  to  make  a  survey 
of  the  city,  prepare  plans  and  estimates 
and  supervise  the  awarding  of  contract  for 
construction  of  proposed  municipal  electric- 
light  plant. 

MALVERN,  ARK— Contracts  have  been 
awarded  by  the  Arkansas  Light  &  Power 
Company  for  rebuilding  its  local  distribu- 
tion system,  work  on  which  is  already 
under  way.  J.  L.  Longino  of  Arkadelphia 
is  secretary. 

NEWPORT,  ARK. — The  city  of  Newport 
has  granted  the  Newport  Water,  Light  & 
Power  Company  a  franchise  to  install  an 
electric-light  plant  here. 

RECTOR,  ARK— The  Commissioners  of 
Water  Works  Improvement  District  No.  1 
have  awarded  contract  for  construction  of 
water-works  and  sewers  to  Long  &  Hag- 
erty  of  Bessemer,  Ala.,  at  $54,000.  Size 
of  pump  not  decided  upon  ;  brick  power 
station.  The  pumps  will  be  driven  by  elec- 
tricity  or  oil   engine. 

NEW  ORLEANS,  LA. — Preparations  are 
being  made  by  the  Orleans-Kenner  Electric 
Railway  Company  for  the  construction  of  a 
substation  at  Kenner,  to  cost  about  $10,000. 
Equipment  for  station  and  material  for  dis- 
tribution, it  is  understood,  has  been  pur- 
chased. 

TULSA,  OKLA. — Surveys  have  been  made 
for  the  construction  of  an  electric  railway 
from  Tulsa  to  Coweta,  a  distance  of  25 
miles.     H.  D.  Patee  of  Tulsa  is  interested. 

CUERO.  TEX.— The  Texas  Southern 
Electric  Company  is  contemplating  exten- 
sions and  improvements  to  its  local  system, 
at  a  cost  of  about  $10,000. 

FREEPORT,  TEX.— The  Freeport  Sul- 
phur Company  has  decided  to  add  a  fourth 
unit  to  the  present  power  plant  system  of 
the  sulphur  mines  in  Freeport.  This  plant 
will  be  a  duplicate  of  plant  No.  3,  now 
nearing  completion,  and  will  develop  about 
13,000  hp.  bringing  the  total  output  of  the 
plants  up  to  36,000  hp.  The  Westinghouse- 
Church  Kerr  &  Company,  37  Wall  Street, 
New  York,  N.  Y.,  will  have  charge  of  the 
work. 

GALVESTON,  TEX. — Preparations  are 
being  made  to  renew  the  electric  lamps 
along  the  Seawall  Boulevard.  Ornamental 
standards  will  be  erected  from  Nineteenth 
Street  to  Twenty-eighth  Street. 

HUMBLE,  TEX. — The  Humble  Power  & 
Ice  Company  is  contemplating  the  con- 
struction of  a  new  electric  power  plant  and 
ice  factory,  to  cost  about  $30,000. 

TAYLOR,  TEX. — The  Texas  Power  & 
Light  Company  of  Dallas  is  contemplating 
extending  its  service  to  Taylor. 


Pacific  States 

OREGON  CITY,  ORE. — The  Rasmussen- 
Grace  Company,  engineers,  Bates  Building, 
Portland,  which  has  the  contract  for  the 
construction  of  the  proposed  power  plant, 
ground  pulp  mill,  forebay,  dam,  headgates, 
etc.,  for  the  proposed  addition  to  the  Haw- 
ley  Pulp  &  Paper  Company's  plant  in  Ore- 
gon City,  has  awarded  the  electrical  con- 
tract to  the  General  Electric  Company 
(Portland  branch)  and  the  balance  of  the 
equipment,  including  turbines,  gates,  racks, 
etc.,  to  Edward  G.  Gordon,  hydraulic  and 
mechanical  engineer,  of  Portland.  The 
cost  of  the  plant  complete  is  estimated  at 
about  $200,000. 

SILVERTON,  ORE.— At  an  election  held 
recently  the  proposal  to  issue  $36,000  in 
bonds  for  the  installation  of  a  municipal 
distribution  system  was  defeated.  It  was 
proposed  to  purchase  energy  from  a  power 
plant  at  Scott's  Mills.  According  to  re- 
ports the  voters  of  the  city,  in  the  im- 
mediate future,  will  undertake  to  estab- 
lish an  electric  generating  plant  as  well  as 
a  distribution  system. 

NOVATO.  CAL. — The  Pacific  Utilities 
Company  has  petitioned  the  Supervisors  for 
a  25-year  franchise  to  serve  the  township 
with  electricity  for  lamps  and  motors, 
water  and  telephones.  The  company  is 
capitalized  at  $50,000  and  the  incorporators 
are:  R.  H.  Trumbull,  A.  D.  Scott,  Frank 
Silva  and  Cain  Brothers. 


OAKDALE,  CAL— The  Oakdale  Irriga- 
tion District  is  now  considering  the  estab- 
lishment ol  a  large  power  plant  in  the 
mountains  in  connection  with  its  storage 
system. 

OAKLAND,  CAL. — Application  has  been 
filed  with  the  State  Railroad  Commission 
by  the  Sierra  Electric  Power  Company  of 
Oakland  for  a  certificate  of  public  con- 
venience and  necessity,  authorizing  the  com- 

o  const  rucl  and  operate  a  hydi 
trie  plant  and  system  under  franchise  granted 
to  Albert  C.  Agnew  by  the  counties  of  Butte, 
Colusa,  Glenn,  Shasta  and  Tehama.  The 
company  proposes  to  construct  two  hydro- 
electric plants  on  Digger  Creek  in  Tehama 
County,  and  erect  a  high-tension  transmis- 
sion line  through  the  above-named  counties 
to  a  point  about  4  miles  from  Maxwell.  The 
transmission  line  will  be  steel  pole  construc- 
tion, using  No.  2  copper  wire,  with  suspen- 
sion type  insulators.  Energy  will  be  trans- 
mitted   at    66,000    volts. 

SAN  FRANCISCO,  CAL.— Estimates  are 
being  prepared  by  City  Engineer  O'Shaugh- 
nessy  of  the  cost  of  the  proposed  exten- 
tion  of  the  municipal  street  railway  system 
from  the  Twin  Peaks  tunnel  down  Market 
Street. 

YREKA,  CAL.— The  California-Oregon 
Power  Company  of  Yreka  has  been  author- 
ized by  the  State  Railroad  Commission  to 
erect  transmission  lines  in  Trinity  County 
to  supply  electricity  to  the  gold  dredgers 
there.  The  company  has  a  contract  with 
the  Yukon  Gold  Company  on  Coffer  Creek 
and  proposes  to  erect  a  transmission  line 
from  Castella.  The  proposed  line  will  be 
from  22  to  28  miles  long  and  will  cost 
about  $50,000. 

GLOBE,  ARIZ. — The  Globe  Light  & 
Power  Company  contemplates  the  installa- 
tion of  additional  machinery  and  equipment, 
to  cost  about  $12,000. 

GREAT  FALLS,  MONT— A  committee 
has  been  appointed  by  the  Park  Board  to 
investigate  the  cost  of  installing  orna- 
mental lamps  (similar  to  those  used  in  the 
lighting  districts)  in  both  Gibson  and  Mar- 
garet Parks. 

HELENA,  MONT.— The  City  Council  is 
considering  the  creation  of  a  lighting  dis- 
trict in  the  Second  and  Fourth  Wards. 


Canada 

EDMONTON,  ALTA. — Plans  are  being 
prepared  by  E.  W.  Bowness  of  the  Edmon- 
ton Power  Company  for  development  of  mu- 
nicipal power  system,  including  railway,  to 
cost  about  $500,000.  The  company  has 
been  awarded  contract  to  supply  the  mu- 
nicipality   with    electricity. 

ARTHUR,  ONT. — The  by-law  providing 
for  an  appropriation  of  $15,000  for  the  pur- 
chase of  the  local  electric-lighting  system 
and  for  the  installation  of  system  to  dis- 
tribute hydroelectric  power  has  been  ap- 
proved by  the  ratepayers. 

PETERBORO,  ONT.— H.  O.  Fisk]  man- 
ager of  the  Peterboro  Utilities  Commission, 
has  been  asked  to  prepare  a  report  on  the 
installation  of  lamps  on  certain  streets  in 
North   Monaghan. 

RODNEY,  ONT. — The  by-law  providing 
for  an  appropriation  of  $7,000  for  the  in- 
stallation of  a  new  distributing  system  to 
distribute  hydroelectric  power  has  been  ap- 
proved by  the  ratepayers.  S.  B.  Morris  is 
clerk. 

ST.  CATHARINES,  ONT. — The  City 
Council  has  passed  a  by-law  authorizing 
an  issue  of  $84,000  in  debentures  for  ex- 
tensions to  the  hydroelectric  system. 

STRATFORD,  ONT. — The  by-law  pro- 
viding $30,000  for  improvements  to  the  elec- 
tric distribution  system  has  passed  the  first 
reading  in  the  Council. 


Miscellaneous 

VALDEZ,  ALASKA.— The  Inter-Moun- 
tain Traction  &  Power  Company  submitted 
the  lowest  bid  for  supplying  Fort  Liscum, 
near  Valdez,  with  electricity  for  a  period 
of  10  years. 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  offices,  the 
Panama  Canal,  Washington,  D.  C,  until 
June  5  for  pig  iron,  babbitt,  metal,  pig  tin. 
antimony,  sheet  zinc,  sheet  lead,  lead  pipe, 
solder,  bronze  bars,  copper  bars,  sheet  cop- 
per, copper  tubing,  copper  wire,  manganese- 
steel,  bushings,  journal  bearings,  malleable- 
iron  castings,  steel  castings,  coupler  pins, 
spring  plates,  steel  cable,  cable  thimbles, 
cable  clips,  turnbuckles,  joining  shackles, 
missing  links,  track  spikes,  etc.  Blanks  and 
general  information  relating  to  this  circular 
(No.  1042)  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  purchas- 
ing agents.  24  State  Street.  New  York,  N. 
Y.  ;  614  Whitney  Building,  New  Orleans, 
La.,  and  Fort  Mason,  San  Francisco,  Cal. 
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1,181,988  Ship        EC       N        Ki.  inn,,:.      \1  ,, 

•  in. ii,.    M i.i.       App     ill.-. I    ti.i     81,    1912 
windmill  drh  ea  generator  and    en 

-i  u  x  1 1  n  i\     sail. 

1. 1 s  1,999      i;  \n  \\  \h    Traffic  i 
Apparatus;    C.    .i     Coleman,    New    fork, 
\     >.       \pi>    Bled  June  8,   1906.     ReduoM 
[stance  ioaaea  In  return  ra 

1,181,996      Maqnbto    EDlbctric   Gbnbrator; 
i;      ii     i  lunnlngham,    \vw     ">  ork,    N.     E 
\i,|.    tiled  Oot  8,   1912.     Particularly  for 
motorcj  clea     opera  t<  i  of  in 

..I    llunl. 

L(i82,000  Th«rmobtatic  Controller;  B. 
\      Edwarda,    Newark,    N.    J.      App.    filed 

(larcn  i  i.   I'.'i  i. 

1. 1  S2.008       BlONAU  NO    hi     EDLBCTROM 

\\  wis  .     1C      A      Kcsseiulen.     Urant     Roi 
Mass        app     Hied    April    19,     L906.       I"" 
,i«.i\    with   noise  and   inefficiency   Of  spark 

1,182,020.  HSlbctric  Contact  Dbvicb;  G. 
i.  bang,  Newark,  N.  J.  App.  Hied  Dec 
31,  1914.  Constant  contacts  or  speed 
1  lM'.(il".>.  Railwai  Tblbphonb  AND  Sig- 
Stbtbm  ;  G.  E.  Neel,  Abilene,  Tex. 
ipp.  tiled  Sept.  ;!(».  L916.  Intercommuni- 
cation   between    trains. 

I    L82.062,       ARROW    I.ICIIT  FOR  AUTOMi': 

\Y     H,    Von   Otto,  Cincinnati,   Ohio.      App. 
Hied    Dec    ll.    1914.      Arrow   mounted    on 

bulb    socket. 

i  182,080        Electric     Switching     Macs 
vnism      EG.  ML  Pita,  Columbus,  Ohio.    App 
filed  March  5,  1913.     Particularly  lor  car 
lighting. 

1,182,087.  Electric  Switch;  G.  H.  Hart, 
West    Hartford,  Conn.     App.  filed  Oct.  29, 

1914.  Pendant,  push  button  operated. 

1,182, OSS.  Combined  Lighting  and  Igni- 
tion Switch  ;  G.  W.  Hart,  West  Hart- 
ford, Conn.  App.  filed  June  17,  1915. 
Single  bolt  locks  bolt  switcharms. 

1,182,090.  Spar  Plug  Tester;  A.  P. 
Jackson,  Denver,  Col.  App.  filed  March 
22,  1915.  Tests  plugs  under  pressure 
conditions. 

1182,097.  Circuit  Interrupter;  J.  N.  Ma- 
honev  and  H.  G.  MacDonald,  Wilkins- 
burg^  Pa.  App.  filed  Feb.  5,  1914.  Toggle 
operated   double-throw   switch. 

1,182,100.  Crossing  Signal  ;  C.  P.  Nachod, 
Philadelphia,  Pa.  App.  filed  Aug.  3,  1912. 
Operated  by  approaching  train. 

1,182,133.  Time  Controlling  and  Record- 
ing Mechanism  ;  A.  O.  Benecke,  Boston, 
Mass.  App.  filed  Jan.  8,  1915.  Sounds 
whistle,  predetermined  times. 

1,182,138.  Telephone  Receiver  Head 
Piece  ;  J.  O.  Bradley,  New  York,  N.  Y. 
App.  filed  June  30,  1915.  Applicable  to 
head  without  removing  hat. 

1,182,152.  Railway  Crossing  Signal;  R. 
E.  Driscoll,  Omaha,  Neb.  App.  filed 
Aug.  12,  1914.  Swinging  pendulum  con- 
struction. 

1,182,157.  Apparatus  for  Transmitting 
Synchronous  Movements  by  Rotating 
Magnetic  Fields  ;  R.  Federico  and  L. 
Segalin,  Turin,  Italy.  App.  filed  May  26, 
1913.     For  electric  clocks. 

1,182,173.  Silver  Cleaner;  J.  B.  Hoen, 
Philadelphia,  Pa.  App.  filed  Feb.  21, 
1916.  Circular  zinc  electrode  with  sup- 
porting grid. 

1,182,179.  Perforator  for  Forming  Tele- 
graphic Tape  ;  C.  L.  and  H.  L.  Krum, 
Chicago,  111.  App.  filed  Sept.  8,  1914. 
Rapid  keyboard  machine. 

1,182,191.  Support  for  Insulators;  J.  W. 
Mallov  and  J.  Gilman,  Sioux  Falls,  S.  D. 
App.  filed  Sept.  1,  1915.  Tie  wire  re- 
lieved  of   strain. 

1,182,202.  Voltaic  Cell  and  Battery;  F. 
R.   Parker,   Chicago,   111.     App,   filed   Jan. 

29,  1910.     Small  cells  readily  coupled  one 
on  top  of  the  other.     Thirty-seven  claims. 

1.182.205.  Combined  Alarm  and  Signal 
for  Wet  Pipe  Sprinkler  Systems  ;  C. 
E.  Potter,  St.  Louis,  Mo.     App.  filed  Jan. 

30,  1915.     Diaphragm  under  water  pres- 
sure and  wound  clock. 

1.182.206.  Combined  Alarm  and  Signal 
for  Dry-Pipe  Sprinkler  Systems  ;  C.  E. 
Potter,  St.  Louis,  Mo.     App.  filed  Jan.  30, 

1915.  Gives  alarm  and   approximate   lo- 
cation  of   sprinkler   head. 

1,182,216.  Means  for  Converting  Motion  ; 
R.  A.  Schoenberg,  New  York,  N.  Y.  App. 
filed  Jan.  5,  1910.  Double  push-button 
switch. 


Record  of 
Electrical 

Patents 

\,.l,  >  on  I   nit.  .1  Males  Patent!  issued 

May  '.i.   L816,  prepared  by  Mitchell 
\  MImi,  i]   Park  Row,  New  Jfork. 


I  ;i  i  CTRIC        EtBOl  h  \t.ii:        v\  ri'ii 

Short-Circuiting    Dbvicb;    w       \     Tur- 

h:,\  ii.  .     Buffalo,    N.     Y.       App.    tiled    Jan.    9, 

mi:;.     Variable  pressure  rneoatat  type. 

1,182,281.  Automatic  EDlbctric  kkgui.au; 
u  \  Turbayne,  Buffalo,  N.  v.  App. 
tiled   April    18,    1912.      Prevent*  arcing  of 

ell  .   I  1  odeS. 

i.isl'.l':;  i  Al  fOMATlC  Switch  MBCHA- 
\is\i  c  \\  Wheeler,  Chicago,  111.  App. 
tiled  July  14,  1909.  Electromechanical 
interlocking. 

1,182,241.  Automatic  Potential  Regu- 
lator ;  E.  H.  Bendel,  Oakland,  Cal.  App. 
filed  Dec.  5,  1912.  For  switching  end 
cells,  generators,  etc.,  in  and  out  of  series 
with  battery. 

1,182,257.  Storage  Battery;  F.  Engel, 
Buffalo,  N.  Y.  App.  filed  Feb.  19,  1909. 
Particularly  for  car  lighting. 

1,182,265.  Electric  Switch  and  Switch- 
Operating  Means  ;  E.  L.  Gale,  Sr.,  Yonk- 
ers,  N.  Y.  App.  filed  Dec.  10,  1912.  For 
multiple-phase  motor. 

1,182,271.  Process  of  Making  Radiators; 
H.  E.  Hersh,  Allentown,  Pa.  App.  filed 
Sept.  19,  1914.  Electrolytic  deposit  be- 
tween   adjoining    tubes. 


No.  1,182,821 — System  for  Auto  Vehicles 


1,182,283.  Elevator  Gate  Contact  De- 
vice ;  W.  D.  Lutz,  Allendale  Borough, 
N.  J.  App.  filed  Sept.  25,  1911.  Abso- 
lutely certain  under  all  conditions. 

1.182.290.  Rectifier  and  the  Method  of 
Operating  the  Same  ;  G.  S.  Meikle, 
Schenectady,    N.    Y.      App.    filed    Oct.    9, 

1914.  Employs   a   tungsten   cathode. 

1.182.291.  Rectifier;  G.  S.  Meikle,  Sche- 
nectady, N.  Y.  App.  filed  May  7,  1915. 
Self-starting  and   reliable. 

1.182.300.  Transmission  of  Electrical 
Impulses  ;  G.  Musso,  New  York,  N.  Y. 
App.  filed  Nov.  21,  1910.  For  telegraphic 
and   telephonic   messages. 

1.182.301.  Telegraphy;  G.  Musso,  New 
York,  N.  Y.  App.  filed  May  28,  1910. 
Particularly  for  underground  and  sub- 
marine cables. 

1.182.302.  Transmission  of  Electrical 
Impulses  Over  Circuits  of  High  Elec- 
trostatic Capacity  j  G.  Musso,  New 
Ybrk,  N.  Y.  App.  filed  May  12,  1911. 
Long-distance  telephony. 

1,182,316.  Sewage  Disposal  Means  ;  J.  W. 
Roche,  Hornell,  N.  Y.  App.  filed  Aug. 
18,    1913.     Employs  an  electrolytic  wall. 

1,182,329.  Magnetically  Operated  De- 
vice; H.  F.  Stratton  and  H.  R.  Canfield, 
Cleveland,  Ohio.  App.  filed  April  18, 
1913.  Means  for  binding  the  laminations 
together. 

1,182,363.  Selector  Switch  ;  O.  F.  Fors- 
berg,  Yonkers,  N.  Y.     App.  filed  Sept.   13, 

1915.  For  telephone  exchanges. 


I.I  82,8  I   rRICAL    BlONALXNC     DBVICI 

P,     Kaplan.     .\.\v     Vork,    N.     V.       App      III.. I 

April  v,   i:n  i      Green  lamp  lighted  \\  hen 

all    doors    in    Ii  a  in    .,  i .     .  i 

\  i    i  OMATIC    Switch  .     U      Mini/., 
ROCk    Island,    III        App     tiled    |<Vb.    84,    1911. 

ii'      tnercui      ■  up  and   awlnglng  1 1 
foi  i 

1,182,419.     Spark    Pluck-    C.    m.    Pi 

Rldgewood,     X      J         App.     tiled     July      I, 

khi        Terminal     connection     of 
metal 

1,182,484,  E&LBCTRIC  ElBATBB  and  Toahtkh  , 
« '.  Truitt,  Pomona,  Cal  App  died  Jan 
9,  1 9  1 5  \>  rangemenl  •■!  heating  eli  menl 
ami  reflector  plate. 

1,182,488,     Lock    fob   EDlbctric  Bwm  asi 
M    T.    whit, ia<  ii.    K.    B.    Hyaell    and    K 
Oeborn,    Broad    Ripple,    End       App.    tiled 
Sept.    12,    1914.     For  automobiles,  etc. 

1,182,518.  Battbbtj  ir.  (;.  c.  Thofehrn, 
Pittsburgh,  I 'a.  App.  filed  Feb.  13,  I  !i  I :. 
Uniform!}  permeable  homogeneous  paste 
— includes  insoluble  salt  of  radium. 

1,182,688.  Line  Connecting  Device;  A. 
H  Dyaon,  Montclair,  N.  J.  App.  filed 
Feb.    2,    1915.      Crossbar    type    telephone 

switch. 

1,182,539.  Alarm  Device;  T.  N.  Eatman, 
Hairston,  Ala.  App.  filed  Sept.  24,  1916 
Low-water  alarm. 

1,182,656.  Signal;  H.  C.  Dolan,  Detroit, 
Mich.  App.  filed  April  26,  1915.  For 
automobile  use. 

1,182,685.  Current  Rectifier;  R.  P.  Jack- 
son, Edgewood  Park,  Pa.     App.  filed  Nov. 

8,  1911.      Limits   current    that    follows    a 
short-circuit. 

1,182,688.  Electric  Radiator;  J.  B.  Kirbv, 
Cleveland,  Ohio.  App.  filed  Jan.  26,  1912. 
Immersed  coils  which  are  cut  off  in  case 
of  low  water. 

1,182,709.  Gas  Regulator  for  X-Ray 
Tubes  ;  C.  G.  Roch,  Paris,  France.  App. 
filed  Oct.  25,  1915.  Is  without  capillary- 
tubes. 

1,182,720.  Hand  Setting  Device  for  Clocks  ; 
O.  M.  Todd,  Torrenish,  Wash.  App.  filed 
April  1,  1915.  All  auxiliary  clocks  set 
simultaneously. 

1,182,726.  Telephone  Call  Signal;  John 
J.  Wetmore,  Syracuse,  N.  Y.  App.  filed 
June  10,  1914.  Adjustable  retracting 
spring  for   bell   striker. 

1,182,729.  Electric  Switch;  C.  E.  Ander- 
son, Bridgeport,  Conn.  App.  filed  Dec.  IS, 
1915.     For  electrolier. 

1,182,744.  Telephone  Attachment;  C.  E. 
Booker,  Suffolk,  Va.  App.  filed  May  14, 
1915.  For  holding  the  receiver  hook  with 
the  receiver  thereon  in  elevated  position. 

1,182,759.  Battery  and  Generator;  P.  A. 
Emanuel,  Aiken,  S.  C.  App.  filed  Nov.  9, 
1915.     Principle  of  Grove  gas  cell. 

1,182,783.  Electric  Conduit  Molding;  O. 
K.  Mitchell,  Chicago,  111.  App.  filed  April 
30,  1914.     Made  of  rolled  sheet  metal. 

1.182.817.  Outlet  Box  Fitting;  G.  B. 
Thomas,  Bridgeport,  Conn.  App.  filed 
June  5,  1912.  Special  mounting  of  fitting 
on  outlet  box. 

1.182.818.  Method  of  Calibrating  Elec- 
tric Current  Meters  ;  V.  H.  Todd,  Or- 
ange, N.  J.  App.  filed  March  4,  1914.  For 
meters  having  permanent  magnet  and 
movable  coil. 

1,182,821.  System  for  Auto  Vehicles;  R. 
Varley,  Englewood,  N.  J.  App.  filed  April 

9,  1913.      Starting,    lighting   and   ignition 
mechanism. 

1,182,833.  Signal  Box;  W.  H.  Brockway, 
Needham  Heights,  Mass.  App.  filed  Jan. 
3,  1916.     Special  holder  for  testing  plug. 

1,182,843.  Signaling;  R.  A  Fessenden, 
Brookline,  Mass.  App.  filed  Sept.  5,  1913. 
Direction  of  transmission  and  receipt  of 
sound  signals  in  water. 

1.128.848.  Device  for  Cooling  Armatures 
of  Dynamo  Electrical  Machines  ;  E.  C. 
Ketchum  and  D.  H.  Andrews,  Boston  and 
Newton  Center,  Mass.  App.  filed  June  25, 
1914.    Permits  leakage  of  the  cooling  fluid. 

1.182.849.  Automatic  Telegraphy  ;  J.  W. 
Larish,  New  York,  N.  Y.  App.  filed  April 
26,  1913.  Improved  contacts  for  peri- 
pherated  tape  work. 

1.182.867.  Igniter  Mechanism  ;  E.  C.  Wil- 
cox, Meriden,  Conn.  App.  filed  June  18, 
1914.     Condenser  built  into  distributer. 

1.182.868.  Block  Signal  Apparatus;  F.  C. 
Williams,  Philadelphia,  Pa.  App.  filed 
Dec.  9,  1908.  Operates  mechanically  on 
failure  of  electricity. 

1,182,176.  Refillable  Fuse:  O.  H.  Young, 
Milwaukee,  Wis.  App.  filed  Feb.  17,  1915. 
Removal  of  one  side  of  casing  discloses 
fuse  and  terminal  connections. 


The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician. 
Published  by  McGraw  Publishing  Company,  Inc. 


Vol.  67 


NEW  YORK,  SATURDAY,  MAY  27,  1916 


No.  22 


The  Electric  Light  Convention 

CONVENTIONS  come  and  go.  Great  preparations 
for  them  are  made  annually  by  the  National  Elec- 
tric Light  Association.  Representatives  of  the  industry 
journey  from  far  and  near.  A  strenuous  yet  neverthe- 
less enjoyable  time  is  spent,  and  after  a  few  days  it  is 
all  over.  Such  immense  gatherings,  however,  serve  to 
crystallize  thought  and  purpose.  Many  managers  place 
the  ripe  fruits  of  their  experience  at  the  disposal  of 
their  fellows.  Others  with  receptive  minds  imbibe  and 
carry  back  home  with  them  knowledge  and  inspiration. 
Still  others  cultivate  the  spirit  of  fraternity  and  add 
to  the  geniality  and  good-fellowship  of  the  occasion 
which,  after  all,  is  by  no  means  an  unimportant  factor. 

There  are,  however,  more  and  bigger  things  to  the 
credit  of  the  Chicago  convention  just  closed — matters  of 
general  rather  than  of  individual  moment.  These  are 
recorded  in  the  reports  published  in  this  issue.  At  pres- 
ent and  in  the  future,  with  increasing  intensity,  the 
tendency  is  and  will  be  in  the  direction  of  greater  and 
more  efficiently  systematized  organization  in  all  classes 
of  commercial  and  technical  activity.  It  is  a  patent 
fact  demonstrated  on  innumerable  occasions  that  the 
best  work  of  the  industry  is  reflected  in  the  reports  of 
energetic  committees.  That,  however,  is  but  one  phase 
of  the  subject.  Regulation,  rates,  valuation  and  oper- 
ating standards  at  present  are  almost  if  not  quite  as 
important  matters  for  collective  consideration  as  the 
more  practical  problems.  Reasonable  regulation  is  still 
in  the  making.  The  question  of  rates  is  the  shuttle- 
cock of  local  politics.  Standards  in  valuation,  construc- 
tion and  operation  and  many  other  subjects  of  equally 
intimate  interest  are  prominent  items  in  the  program 
of  governmental  bodies.  The  Bureau  of  Standards,  for 
instance,  expects  shortly  to  rule  on  matters  of  electrical 
importance.  Whether  these  movements  should  be  sev- 
erally or  generally  advocated  or  opposed  is  not  here  the 
question  at  issue.  The  point  is  that  they  can  only  be 
successfully  advocated  or  opposed  by  an  organized  body 
which  thoroughly  represents  the  organized  opinion  of 
the  industry. 

The  National  Electric  Light  Association  should  hold 
organized  opinions  of  the  great  questions  now  confront- 
ing it ;  and  what  is  more  important,  it  should  make  these 
opinions  known.  Committees  and  individuals  are  pow- 
erless, organization  is  the  means  of  strength — but  it 
must  be  organization  that  has  cohesion.  A  body  like 
that  which  has  just  closed  its  thirty-ninth  annual  con- 
vention in  Chicago,  to  be  increasingly  effective  can  de- 
rive greater  strength  and  maintain  greater  power  by 
knitting  together  the  highest  ideals  for  the  general  up- 
lift and  welfare  of  the  industry. 


Exploiting  the  Electric  Range 

NO  report  aroused  wider  interest  at  the  convention 
than  that  of  the  electric  range  committee.  One 
feature  in  the  general  discussion  of  this  subject,  em- 
phasized both  at  the  meeting  of  the  electric  range  com- 
mittee of  the  Society  for  Electrical  Development  and  at 
the  special  session  in  the  regular  convention  program, 
which  deserves  particular  mention,  is  the  emphasis 
placed  on  the  character  of  the  present  methods  of  get- 
ting business.  Hartwell  Jalonick  summarized  this  fac- 
tor in  getting  range  business  when  he  said  that  the 
electric  range  was  in  the  exploitation  and  not  in  the 
campaign  stage  of  development.  Correctly  interpreted, 
this  characterization  will  save  many  mistakes  in  build- 
ing up  local  business.  The  electric  range  must  be  sold 
with  a  service.  It  will  not  pay  to  buy  a  carload  of 
ranges  and  place  them  indiscriminately  in  every  house 
without  educating  the  salesman,  demonstrator  and 
housewife  in  the  use  of  the  range.  There  is  abundant 
evidence  that  the  electric  range  is  here  to  stay.  But 
it  cannot  be  sold  like  electric  flatirons.  It  has  not 
reached  that  stage  in  development.  Each  range  must 
be  installed  and  its  use  supervised.  On  this  basis  ex- 
perience has  demonstrated  that  every  range  placed 
helps  sell  another.  Discussion  developed  that  those 
companies  which  had  been  unfortunate  in  placing 
ranges  on  their  lines,  had  overlooked  the  fact  that 
carefully  planned  service  must  go  with  each  installa- 
tion until  the  housewife  or  maid  understood  the  range 
thoroughly. 


The  Burden  of  Obsolescence 

IN  reckoning  the  cost  of  electrical  service  due  allow- 
ance is  commonly  made  for  the  depreciation  of 
equipment  incident  to  long  continued  service.  As  ma- 
chinery has  improved  this  factor  of  cost  has  in  itself 
tended  to  diminish,  but  there  is  another  serious  matter 
less  frequently  considered  yet  more  important,  namely, 
the  depreciation  which  must  be  written  off  the  great 
balance  sheet  by  reason  of  obsolescence.  No  more 
striking  instance  of  the  grave  import  of  this  factor  in 
central  station  operation  can  be  found  than  in  the 
abandonment  of  the  Harrison  Street  generating  station 
in  Chicago,  of  which  a  brief  obituary  will  be  found  on 
page  1240  of  this  issue.  The  Harrison  Street  station 
in  its  day  represented  the  most  advanced  practice  in 
electrical  generation,  consisting  as  it  did  of  high-grade 
water-tube  boilers,  and  compound  and  triple-expansion 
engines  direct  connected  to  their  generators.  It  went 
into  operation  in  the  latter  part  of  1893,  and  was  op- 
erated at  probably  as  low  a  cost  as  any  of  the  then  ex- 
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[sting  stations,  it  served  m  ;i  greal  experimental 
plant  for  developing  modern  methods  of  transmission 
to  substations  and  stood  for  everything  which  has 
made  tor  progress  in  engineering.  Bui  changes  in  the 
art  came  swiftly  In  the  last  decade  of  the  lasl  century, 
and  the  installation  of  new  machinery  at  this  great 
station  ceased  after  ten  years  of  operation. 

The  new  Fisk  Street  station,  with  its  equipment  of 
steam  turbines,  was  placed  in  commission  and  for  the 

last  six  years  its  distinguished  predecessor,  "Harrison 
Street. "   has   heen   used  only   as   a    reserve   plant    during 

the  winter  peak.  Now,  after  approximately  twenty 
years  of  service,  the  station  has  been  sold  and  aban- 
doned and  will  be  torn  down  to  make  way  for  a  railway 
terminal.  Its  period  of  high  efficiency  was  ten  years, 
and  in  scarcely  twenty  years  it  has  fallen  so  far  behind 
the  progress  of  the  art  that  to  abandon  it  entirely  has 
seemed  wise.  The  total  output  of  the  Harrison  Street 
station  has  been  about  500,000,000  kw.-hr.,  this  quan- 
tity being  all  that  the  equipment  was  able  to  turn  out 
through  its  useful  life. 

It  would  be  interesting  to  know  what  charge  against 
power  generated  this  comparatively  brief  period  of  use- 
fulness represents.  The  total  cost  has  probably  been 
helped  out  somewhat  by  the  real  estate  recovery  value, 
yet  the  fact  that  a  station  was  evidently  becoming  ob- 
solete after  ten  years  of  use,  and  was  quite  abandoned 
in  another  ten  years  is  a  fact  which  must  not  be  for- 
gotten in  reckoning  with  the  burdens  that  changing 
conditions  impose  on  public  service  corporations.  The 
time  comes  when  a  costly  and  in  its  day  efficient  equip- 
ment must  be  abandoned  as  a  matter  of  economy,  and 
it  comes  much  more  swiftly  than  considerations  of  wear 
and  tear  would  indicate. 


mittees  may  undertake,  however,  Is  necessarily  lim- 
ited by  the  time  and  money  which  the  individual  rnem- 
bers  or  companies  can  give.  The  reports  this  year 
were  most  constructive  and  suggestive.  But  discus- 
sion in  many  of  the  sections  indicated  the;  handicap 
under  which  the  committee's  activities  must  neces- 
sarily be  (.nried  on  because  of  the  limiting  factors  of 
time  and  expense. 

Committee  work  can  be  divided  into  four  classes  of 
activity — initiation,  preparation,  execution  and  super- 
vision. With  the  growing  need  for  special  research 
and  investigation  for  common  good  in  many  lines  of 
association  activity,  it  has  been  evident  from  the  dis- 
cussions that  the  work  of  the  committees  must  be 
initiatory  and  supervisory  and  that  the  details  of 
preparation  and  execution  can  best  be  placed  in  the 
hands  of  specialists.  Again  and  again  in  discussion, 
the  line  of  demarcation  was  sharply  drawn  between 
what  is  legitimately  the  function  of  the  association 
committees  and  what  should  properly  be  the  work  of 
specialists  executing  this  function.  The  recognition 
of  its  common  problems,  the  expressed  determination 
of  both  large  and  small  companies  to  stand  together 
in  meeting  these  problems  and  the  acceptance  of  the 
responsibility  for  financing  and  organizing  the  work 
are  most  convincing  evidence  of  the  ability  of  the 
association  to  go  forward  and  fulfill  the  ideals  of  its 
retiring  president,  and  the  committees  and  officers 
who  have  completed  another  year  of  successful  work. 


The  Work  of  the  Convention 

PRESIDENT  LLOYD  in  his  opening  address  of  the 
Chicago  convention,  just  closed,  sounded  the  key-, 
note  of  the  discussion  which  followed  in  the  later  ses- 
sions, when  he  said:  "We  have  the  organization  and 
ability  to  cover  the  business  in  a  way  no  other  asso- 
ciation has  yet  done — we  must  have  the  necessary  - 
machinery  and  organization  to  properly  handle  all 
matters  pertaining  to  the  manufacture  and  delivery  of 
electrical  energy."  It  was  clearly  evident  from  the 
discussions  of  detail  problems  in  each  of  the  section 
meetings  and  general  sessions  of  the  four-day  con- 
vention that  the  thinking  men  in  the  association  are 
realizing,  as  never  before,  just  what  are  the  common 
problems  and  common  obligations  of  the  member 
companies  and  the  necessity  of  financing  and  or- 
ganizing the  work  to  meet  these  problems  with  a 
united  front.  The  work  of  the  association,  apart  from 
the  executive  side  of  carrying  forward  the  general 
activity  of  the  association  under  the  direction  of  the 
secretary,  is  handled  by  voluntary  committees.  The 
general  lines  of  the  committee  work  are  well  estab- 
lished. 

The    amount    of    creative    work    which    such    com- 


Present-Day  Prime  Movers 

THE  report  of  the  N.  E.  L.  A.  committee  on  prime 
movers  is  always  an  interesting  document.  Un- 
der the  able  chairmanship  of  I.  E.  Moultrop  during  the 
past  year  such  a  large  amount  of  important  and  authori- 
tative information  has  been  compiled  that  it  is  extreme- 
ly difficult  to  select  particular  features  of  a  document  so 
rich  in  data.  The  feature  which  strikes  the  engineer 
with  the  greatest  force,  however,  is  the  evidence  of 
growing  size  of  steam  units  and  the  steady  tendency  to- 
ward increasing  pressure.  The  steam  turbo-generator 
of  45,000-kw.  rating  with  a  single  turbine  connected  to 
a  single  generator,  now  under  construction  for  the  De- 
troit Edison  Company,  is. perhaps  an  attempt  to  suitably 
measure  up  to  the  huge  and  extraordinarily  efficient  boil- 
ers which  this  company  installed  a  year  or  two  ago. 
Even  this  size  is  far  from  being  the  limit,  since  by 
using  composite  machines,  even  greater  sizes  are  now 
being  reached,  notably  a  three-unit  two-stage  turbine 
with  three  generators  for  the  Interborough  Rapid  Tran- 
sit Company,  New  York  City,  which  is  to  have  a  rating 
of  60,000  kw. 

The  performance  of  these  huge  machines  will  be 
watched  with  the  greatest  interest,  particularly  in  view 
of  the  higher  steam  pressures.  In  the  compound  units 
referred  to,  the  efficiency  gained  may  be  somewhat  lim- 
ited by  the  fact  that  the  three  units  are  independent 
mechanically  and  merely  tied  together  electrically,  there 
being  one  high-pressure  turbine  and  two  low-pressure 
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units  worked  from  the  same  steam  supply.  There  is  prob- 
ably a  limit  to  the  size  of  turbines,  as  with  engines  in 
which  various  mechanical  considerations  limit  gains 
from  increase  of  rating  until  these  finally  become  evan- 
escent. It  is  notable  that  most  of  these  large  turbines 
are  intended  for  use  with  at  least  200-lb.  pressure  and 
the  tendency  is  steadily  upward,  so  that  even  now  a 
pressure  of  300  lb.  is  in  sight  and  500  lb.  is  being  dis- 
cussed. 

The  theoretical  gain  with  a  29-in.  vacuum,  gen- 
erally counted  upon  for  modern  turbine  working,  is  con- 
siderable as  one  passes  above  even  200  lb.  pressure, 
reaching  something  like  10  per  cent  at  400  lb.  to  500  lb. 
Yet  this  theoretical  gain  may  be  offset  by  the  possible 
increase  in  thermal  losses  and  certainly  will  be  offset  to 
a  very  material  extent  by  the  considerably  greater  cost 
necessary  in  boilers  and  piping  suited  to  deal  with  these 
great  pressures.  The  increase  in  cost  in  going  up  to  100 
lb.  above  current  maximum  pressures  is  reckoned  at 
being  something  like  20  per  cent,  and  the  next  100  lb. 
step  probably  will  be  found  to  cost  even  more.  A  com- 
parison of  the  economies  resulting  from  these  increased 
steam  pressures  with  those  quite  as  easily  obtained  by 
superheating  would  be  an  important  addition  to  our 
knowledge  of  this  subject.  Superheat,  on  the  whole,  has 
not  kept  pace  with  steam  pressures  in  American  prac- 
tice. 

The  difficulties  of  lubrication  encountered  in  using 
very  high  steam  temperatures  have  been  met  rather  suc- 
cessfully in  Diesel  engine  practice,  so  that  there  is  en- 
couragement in  going  ahead.  In  regard  to  Diesel  en- 
gine operation  the  committee's  report  indicates  that  this 
is  the  only  type  of  internal  combustion  engine  the  use 
of  which  is  on  the  increase  in  moderately  large  sizes. 
This  particular  type  of  machine  seems  to  have  been 
making  a  good  record  for  efficiency  when  used  under  fa- 
vorable conditions  of  oil  supply.  The  largest  engine  now 
under  construction  is  recorded  as  a  1000-hp.  six-cylinder 
unit,  although  there  are  many  from  300  to  600  hp.  in 
use  and  under  construction.  One  field  test  is  recorded 
in  which  a  350-hp.  Diesel  engine  showed  a  full  load  rec- 
ord of  0.62  lb.  of  oil  per  kilowatt-hour,  the  fuel  cost,  in- 
cluding the  necessary  allowance  for  lubricating  oil,  be- 
ing 0.35  cents  per  kilowatt-hour.  The  real  trouble  with 
internal  combustion  engines  of  this  kind  seems  to  be 
not  inefficiency,  difficult  lubrication,  nor  mechanical  un- 
reliability, but  just  plain  excessive  cost  per  unit  of 
output. 

This  situation  will  doubtless  be  ameliorated  as 
time  goes  on,  but  we  feel  that  it  is  only  friendly  to  call 
attention  to  the  one  thing  which  thus  far  has  stood  in 
the  way  of  the  more  extended  use  of  a  prime  mover  in 
many  respects  altogether  admirable.  Incidentally,  the 
high  cost  of  fuel  oil,  owing  to  the  existing  war  condi- 
tions, has  tended  to  discourage  its  use  both  in  oil  en- 
gines and  under  boilers.  The  present  increase,  probably 
temporary,  is  not  so  great  a  drawback  as  the  extreme 
uncertainty  as  to  what  the  cost  may  be  next  year.  If 
one  could  be  assured  of  a  period  of  moderate  oil  prices 
he  could  much  better  afford  to  go  to  considerable  initial 
expense  for  equipment. 


The  Drift  of  Big  Stations 

THE  striking  account  of  central  station  develop- 
ment in  Chicago,  as  outlined  by  L.  A.  Ferguson  in 
last  week's  issue,  is  of  particular  interest  in  connection 
with  the  report  of  the  abandonment  of  the  Harrison 
Street  station.  Thirteen  years  ago  the  first  steam  tur- 
bine station  of  the  Chicago  company  at  Fisk  Street  was 
started.  At  that  time  it  was  an  open  question  in  the 
minds  of  many  engineers  whether  the  steam  turbine 
could  successfully  compete  with  the  best  reciprocating 
engines.  The  management  of  the  Chicago  company 
had  the  courage  of  its  convictions  and  went  ahead,  al- 
though the  first  5000-kw.  units  did  not  make  a  particu- 
larly good  record  for  efficiency  as  compared  with  the 
performance  of  present-day  units.  Three  years  later 
the  steam  consumption  under  standard  conditions  had 
fallen  from  nearly  23  lb.  per  kilowatt-hour  to  about 
15  lb.  per  kilowatt-hour  with  turbines  of  the  same 
output.  Later,  in  1907,  the  12,000-kw.  units  went  into 
service  and  brought  the  steam  consumption  down  to  a 
a  shade  above  12  lb.  Two  years  ago,  when  a  new  25,000- 
kw.  unit  was  installed,  the  steam  consumption  was 
again  brought  down  to  a  little  more  than  10  lb.  In 
other  words,  in  about  a  decade  the  steam  consumption 
of  steam-turbine  units  had  dropped  to  half  its  former 
value  and  the  cost  of  machinery  and  the  space  required 
had  fallen  in  even  greater  ratio.  The  first  turbines  at 
Fisk  Street  necessitated  an  investment  per  kilowatt 
115  per  cent  greater  than  was  required  for  the  recently 
installed  units.  The  relative  cost  of  attendance  was  170 
per  cent  greater,  and  the  cubic  space  required  per  kilo- 
watt has  now  been  reduced  to  less  than  a  quarter  of 
its  former  value. 

This  is  only  a  part,  however,  of  the  results  of  the 
present  trend  in  the  development  of  great  central  station 
enterprises.  In  the  first  place,  new  units  of  30,000  kw. 
and  35,000  kw.  will  presently  be  installed  at  Chicago. 
These  units  will  probably  be  slightly  more  efficient 
than  the  largest  now  in  use,  and  in  matters  of  first 
cost  and  operating  expense  will  display  a  greater  superi- 
ority. Beyond  this  the  extent  of  the  service  furnished 
by  the  Chicago  company  and  the  increase  in  its  load 
have  both  been  so  great,  owing  to  wise  development, 
that  other  economies  are  possible.  Chief  among  these 
to  which  Mr.  Ferguson  called  attention  is  the  gain 
which  can  come  from  a  diversity  factor  in  generation 
as  well  as  in  demand.  Stations  grow  bigger  as  de- 
pendence of  economy  on  size  grows  less,  and  the  time 
finally  comes  when  the  saving  in  distribution  losses  in 
a  network  fed  from  several  points  more  than  offsets 
any  saving  in  busbar  costs  which  could  come  from  con- 
solidation of  the  generating  plants.  In  a  system  cov- 
ering the  area  served  by  the  Commonwealth  Edison 
Company  economical  distribution  is  no  slight  matter, 
and  due  care  for  continuity  of  service  joins  with  dis- 
tribution efficiency  in  emphasizing  the  importance  of 
the  diversity  factor  in  generation.  Particularly  is  this 
true  in  a  plant  where  the  railway  load,  with  its  strik- 
ing diurnal  wandering,  is  so  conspicuous  a  part  of  the 
total  load  as  in  Chicago. 
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The  N.  E.  L.  A.  Convention  at  Chicago 

News  of   Sessions.   General,   Commercial   and    Technical  —  Association    Enrollment   Nearly 
15,000,  Including  New  Electric  Vehicle  Section — Discussion   on    Water-Power 
Legislation — Herbert  A.  Wagner  Elected  President 


WITH  a  registration  approximating  8500,  the 
thirty  ninth  annual  convention  Of  the  National 
Electric  Light  Association  was  held  in  tin- 
Congress  and  Auditorium  Hotels,  Chicago,  on  Tuesday, 
Wednesday,  Thursday  and  Friday  of  this  week.  All 
of  the  general,  technical  and  commercial  sessions  were 
held  in  the  Congress  Hotel,  while  the  accounting,  the 
company  section  and  the  electric 

Vehicle   sessions   were   held    in    the 

Auditorium  Hotel.  The  very  cred- 
itable exhibit  made  by  Class  1) 
members  of  the  association  occu- 
pied the  Auditorium  Theater, 
which  was  transformed  and  appro- 
priately decorated  for  the  occa- 
sion. A  news  account  of  the  out- 
standing events  of  the  convention 
sessions  appears  on  this  and  the 
following  pages,  and  beginning  on 
page  1219  are  published  abstracts 
of  papers,  committee  reports  and 
discussions  presented  before  the 
various  sections. 

Opening  Reception 

The  usual  reception  to  the  presi- 
dent of  the  N.  E.  L.  A.  was  held 
on  Monday  night.  Two  of  the 
large  and  handsomely  appointed 
ballrooms  of  the  Congress  Hotel 
were  needed  for  the  occasion.  The 
attendance  was  large  and  the 
friendly  spirit  of  camaraderie 
manifested  by  the  delegates  and 
guests  was  one  of  the  delightful 
features  of  the  gathering.  Presi- 
dent    E.     W.     Lloyd     and     Mrs. 

Lloyd  of  Chicago,  Secretary  and  Mrs.  T.  C.  Martin  of 
New  York;  Vice-President  and  Mrs.  Herbert  A.  Wag- 
ner of  Baltimore,  and  Mr.  and  Mrs.  Charles  A.  Mun- 
roe  of  Chicago  were  in  the  receiving  line. 

At  the  conclusion  of  the  formal  reception  there  was 
dancing  in  both  the  Gold  Room  and  the  Elizabethan 
Room,  and  the  laughing,  gaily-dressed  ladies  and  their 
attendant  cavaliers  trooped  back  and  forth  between  the 
two  great  halls.  Frappe,  punch  and  sandwiches  were 
served  in  the  buffet.  The  reception  served  delightfully 
for  the  purpose  of  renewing  old  acquaintances  and  mak- 
ing new  ones.  The  thirty-ninth  convention  had  been 
auspiciously  begun. 

Mayor  Thompson's  Welcome  to  Chicago 

When  the  first  general  session  began  on  Tuesday 
morning,  the  capacious  Gold  Room  was  filled  to  over- 
flowing with  interested  delegates.  The  political  speech 
of  Mayor  William  Hale  Thompson,  which  also  served 
as  the  address  of  welcome,  was  received  by  the  dele- 
gates with  real  enthusiasm.  Many  of  those  present 
seemed  to  be  in  accord  with  his  declared  policy  for  com- 
mon-sense preparedness  for  defense,  adequate  prepared- 
ness for  commercial  conflict  after  hostilities  have 
ceased  in  Europe,  upward  revision  of  the  tariff,  and  a 
more  sincere  interest  in  the  business  affairs  of  the  gov- 
ernment. 

The  presidential  address  of  E.  W.  Lloyd  which  fol- 
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lowed  was  well  received  and  the  many  suggestions  em- 
bodied therein  were  referred  to  a  committee  for  appro- 
priate action. 

Address  ok  President  E.  w.  Lloyd 

In  his  presidential  address  E.  W.  Lloyd  stated  that 
during  the  past  year  the  central  station  industry  has 
enjoyed  unprecedented  prosperity. 
He  traced  the  progress  of  the  in- 
dustry in  metallurgy  and  chemis- 
try, electric  heating,  urban,  inter- 
urban  and  steam  railroads,  electric- 
lighting  and  the  like,  and  com- 
mented on  the  stability  of  elec- 
trical securities.  The  work  of  the 
various  association  sections  was 
also  outlined  and  special  reference 
was  made  to  the  recently  acquired 
Electric  Vehicle  Section. 

The  past  year  was  reported  as 
a  prosperous  one  for  the  associa- 
tion. Its  investment  in  securities 
has  been  increased  to  more  than 
$50,000,  with  a  very  satisfactory 
cash  balance.  A  small  increase  in 
membership  has  been  shown  and 
a  number  of  company  sections  have 
been  added  during  the  year.  The 
Class  B  member  is  still  a  serious 
problem,  and  needs  much  atten- 
tion before  it  can  be  said  that  he 
is,  as  a  whole,  a  going  part  of  the 
organization.  The  group  system 
of  handling  the  situation  was 
given  as  a  partial  solution  in  large 
companies.  Reducing  the  cost  of 
proceedings  was  another  problem 
mentioned,  and  the  suggestion  was  made  that  company 
sections  should  help  in  solving  it  by  finding  out 
just  what  information  members  require.  This  year 
completed  papers  and  printed  discussions  are  being 
mailed  to  Class  B  members,  so  that  they  may  have  a 
full  set  of  papers  and  discussions  at  an  early  date. 
Class  B  members  can  have  these  papers  bound,  either 
at  home  or  at  a  stipulated  price  through  the  association. 
In  commenting  on  new  sections,  reference  was  made 
to  the  affiliation  of  the  Commercial  Section  and  the  In- 
dustrial Heating  Association,  which  has  done  notable 
work  in  Toledo  and  Detroit  in  studying  the  use  of  elec- 
tricity for  enameling  and  heating  purposes  in  large 
automobile  industries.  Work  of  the  industrial  power 
bureau,  the  new  lighting  bureau  and  the  new  account- 
ing section  together  with  activities  of  the  Technical 
and  Hydroelectric  Sections  was  outlined.  Mention  was 
also  made  of  the  affiliation  with  the  Electric  Vehicle 
Association.  The  application  of  manufacturers  in  the 
fall  of  1915  to  form  a  manufacturers'  association,  which 
was  approved  by  the  executive  committee,  was  outlined. 
In  connection  with  the  growth  of  the  geographic 
sections  reference  was  made  to  proposed  constitutional 
changes  which  will  permit  geographical  sections  meeting 
with  other  associations  at  their  annual  conventions. 
This  change  has  for  its  purpose  the  reduction  of  the 
number  of  meetings  that  many  members  find  it  neces- 
sary to  attend,  and  to  make  possible  the  enlargement  of 
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the  sections  to  include  all  parts  of  the  country.  The 
president  recommended  that  the  president  or  one  of 
the  vice-presidents  be  required  to  visit  the  annual  con- 
ventions of  the  Geographic  Sections  yearly. 

Since  it  was  found  necessary  during  the  year  to  hold 
meetings  with  members  of  other  associations  to  con- 
sider questions  of  general  policy,  it  was  recommended 
that  the  association  should  maintain  a  committee  on 
relations  with  other  associations  to  consider  matters 
of  common  interest.  It  was  suggested  that  this  com- 
mittee be  a  sub-committee  of  the  public  policy  com- 
mittee. It  was  also  suggested  that  on  account  of  the 
detail  work  of  association  matters,  that  the  staff  of  the 
association  be  enlarged  to  include  experts  who  can  com- 
pile data  or  attend  various  official  hearings  for  the 
different  committees  and  members.  Such  work,  it  was 
recommended,  should  be  financially  supported  by  the 
members  and  taken  care  of  by  the  association  staff. 
The  publication  known  as  "Rate  Research,"  issued  by 
the  rate  research  committee,  was  reported  as  on  a  self- 
sustaining  basis. 

In  connection  with  results  of  valuation  conferences, 
held  during  the  year,  it  was  brought  out  that  some  un- 
derstanding with  regard  to  terminology  of  the  subject 
should  be  arrived  at.  The  executive  committee  referred 
to  the  public  policy  committee  for  advice,  who  recom- 
mended the  formation  of  a  committee  to  handle  valua- 
tion matters. 

The  change  of  the  association's  name  brought  to  the 
attention  of  the  president  by  Frank  J.  Sprague,  a  mem- 
ber of  the  committee  on  power  supply  for  the  electrifi- 
cation of  steam  railroads,  was  referred  to.  It  was 
recommended  that  serious  consideration  be  given  to 
changing  the  name,  and  as  suggestions,  the  National 
Electricity  Supply  Association  and  the  National  Elec- 
trical Association  were  offered  as  suitable,  in  view  of 
the  broadening  of  the  work  of  the  association,  until  it 
has  assumed  a  place  as  a  leading  engineering  asso- 
ciation in  this  country. 

N.  E.  L.  A.  Membership 

According  to  the  report  of  the  committee  on  organi- 
zation of  the  industry  the  total  N.  E.  L.  A.  enrollment 
at  the  time  of  the  convention  was  14,983,  compared  with 
13,448  last  year.  This  includes  the  membership  of  the 
Electric  Vehicle  Association  of  America  which  was  re- 
cently affiliated  with  the  National  Electric  Light  As- 
sociation. 

Question  Box  Report 

In  his  report  on  the  Question  Box  S.  A.  Sewall 
stated  that  there  have  been  more  contributors  during 
the  past  year  than  during  any  previous  year.  The 
Question  Box  contributors  numbered  564;  there  were 
2000  questions  and  answers  printed  in  the  bulletin,  and 
these  questions  and  answers  occupied  500  bulletin 
pages. 

Report  of  Secretary  Martin 

Secretary  T.  C.  Martin  of  New  York  showed  through 
his  annual  report  that  the  association's  total  annual  re- 
ceipts have  been  in  excess  of  $165,000  and  that  its  ex- 
penses have  been  approximately  $135,000.  After  chron- 
icling the  association's  advances  during  the  past  year 
and  reviewing  the  work  of  the  officers  and  committees, 
the  secretary  said:  "This  work,  however,  has  been 
taken  care  of  and  carried  on,  as  is  well  known,  through 
the  devotion  of  President  Lloyd,  who,  it  is  estimated, 
has  given  not  less  than  40  per  cent  of  his  whole  time 
during  his  administration  to  association  work.  Last 
September  in  a  single  trip  he  visited  and  addressed  the 
geographical  sections  on  both  the  Pacific  and  Atlantic 
Coasts." 

One   incident  of  more  than  passing   interest  in  the 


otherwise  business-like  program  was  the  recommenda- 
tion of  Past-President  E.  R.  Weeks  of  Kansas  City  that 
an  Elihu  Thomson  Scholarship  Fund  be  created.  In 
this  endeavor  Mr.  Weeks  suggested  that  the  aid  of  the 
American  Institute  of  Electrical  Engineers  and  of  the 
Franklin  Institute,  of  which  Professor  Thomson  has 
long  been  an  honored  member,  be  enlisted.  The  sug- 
gestion was  referred  to  a  committee  composed  of  past- 
presidents  C.  L.  Edgar  of  Boston;  J.  F.  Gilchrist  of 
Chicago;  E.  R.  Weeks  of  Kansas  City  and  J.  W.  Lieb 
of  New  York.  The  plan  contemplates  making  the  in- 
terest from  the  fund  available  to  a  deserving  student  of 
applied  electricity  in  any  American  college  or  univer- 
sity of  good  standing. 

The  Commercial  Sessions 

The  growing  scope  and  recognized  importance  of  the 
commercial  factors  in  the  activities  of  the  central  sta- 
tion were  well  evidenced  in  the  large  attendance  at  the 
commercial  sessions  and  the  active  interest  and  discus- 
sion that  marked  them  all.  The  commercial  program 
this  year  was  unusually  comprehensive,  embracing  well- 
found  reports  on  all  of  the  more  pressing  problems  of 
the  day  and  giving  the  experience  of  member  companies 
as  well  as  forecasting  the  trend  of  future  developments 
for  the  guidance  of  those  who  are  working  out  local 
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opportunities  under  varying  conditions.  The  discus- 
sions were  participated  in  by  an  unusual  number  of 
members,  but  unfortunately  the  traditional  reluctance 
of  a  majority  of  men  to  come  before  the  meeting  and 
contribute  their  experience  was  observed.  Neverthe- 
less, the  convention  sessions  produced  much  valuable 
data  and  inspiration.  Chairman  Joseph  Becker  of  New 
York  was  most  successful  in  maintaining  the  program 
schedule  and  in  drawing  out  comments.  A  large 
amount  of  invaluable  information  had  been  compiled  in 
the  committee  reports  and  made  available,  and  the  com- 
mercial men  who  expressed  themselves  in  the  meetings 
apparently  appreciate  the  opportunity  that  waits  upon 
its  utilization. 

Clearly  the  topic  of  the  moment  among  the  commer- 
cial men  is  electric  heating — the  domestic  range,  as 
well  as  industrial  heating  applications — and  the  inter- 
est and  activity  of  discussion  that  marked  the  presen- 
tation of  reports  on  these  subjects  indicates  the  promi- 
nence which  electric  heating  processes  will  assume  in 
the  coming  year. 

Chairman  Becker  in  his  address,  an  abstract  of  which 
appears  on  a  following  page,  reviewed  and  commented 
on  the  work  of  the  year  and  enlarged  upon  the  growing 
scope  of  Commercial  Section  activities. 

E.  A.  Edkins,  chairman  of  the  Section  finance  com- 
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mittee,  reported  a  balance  of  si. 058  In  the  treasury, 
representing  a  substantial  Increase  over  last  year.  The 
total  revenue  of  $24,614.26  for  the  year  was  made  up 

from   appropriations,  (9,112.60,  and   from  sale  of   publi 

cations,  $16,501.76. 

II.  N.  McConnell,  chairman  of  the  membership  com 
mittee,  reported  an  increase  of  B51  in  the  Section  en 
rollmenl  during  i iw  year,  the  entire  number  being  new 
members  of  the  association  as  well.    The  membership 
campaign  during  the  year  has  been  conducted  by  state 

"captains"  in  place  of  the  Section  vice-chairmen,  who 
had  charge  of  the  work  the  year  before. 

At  the  third  general  and  executive  session  held  on 
Wednesday  morning,  the  reports  of  the  research  com- 
mittee and  of  the  committee  on  geographic  sections 
held  places  of  prominence.  J.  M.  Wakeman  of  the  So- 
ciety for  Electric  Development  also  addressed  the  ses- 
sion. 

The  Society  for  Electrical  Development 

In  a  brief  address  at  the  general  session  on  Wednes- 
day, J.  M.  Wakeman,  general  manager  of  the  Society 
for  Electrical  Development,  Inc.,  outlined  the  activi- 
ties of  the  society  and  in  a  general  way  showed  the 
scope  of  its  service.  "Wire-Your-Home"  month,  just 
passed,  and  Electrical  Prosperity  Week  of  1915  were 
reviewed,  and  the  plans  for  "America's  Electrical 
Week"  which  will  take  the  place  of  Prosperity  Week 
this  year,  Dec.  2  to  9  inclusive,  were  outlined. 

Mr.  Wakeman  predicted  that  the  great  good  which 
Electrical  Prosperity  Week  did  in  1915  will  be  far  sur- 
passed by  this  year's  effort.  The  address  closed  with  a 
description  of  some  of  the  detailed  activities  of  the  so- 
ciety, including  work  leading  up  to  the  possible  taking 
over  by  it  of  the  functions  of  the  power  sales  bureau  of 
the  N.  E.  L.  A.  and  the  industrial  power  committee  of 
the  A.  I.  E.  E. 

E.  A.  Edkins  Elected  Commercial  Chairman 

Officers  of  the  commercial  section  were  elected  as  fol- 
lows: Chairman,  Ernest  A.  Edkins,  Chicago;  vice-chair- 
man, J.  C.  Russell,  Philadelphia,  and  J.  G.  Learned,  Chi- 
cago ;  secretary,  F.  E.  Beardslee,  St.  Louis.  New  mem- 
bers of  the  executive  committee:  Frank  H.  Gale,  Sche- 
nectady ;  Henry  Harris,  Pittsburgh ;  Thomas  F.  Kelly, 
Dayton,  Ohio;  H.  R.  King,  New  York;  M.  S.  Seelman, 
Jr.,  Brooklyn;  R.  H.  Tillman,  Baltimore. 

A  feature  of  the  sixth  commercial  session  was  the 
announcement  by  R.  S.  Hale  of  Boston  that  one  large 
department  of  the  government  which  is  building  a  num- 
ber of  houses  for  its  employees  has  just  let  the  contract 
for  the  structures  specifying  concentric  wiring. 

Ernest  A.  Edkins,  chairman-elect  of  the  Commercial 
Section,  has  just  been  appointed  general  manager  of 
electric  shops  of  the  Commonwealth  Edison  Company 
of  Chicago,  after  having  served  as  secretary  of  the  ad- 
visory committee  of  the  company  and  as  superintendent 
of  its  welfare  and  employment  bureau.  Mr.  Edkins  is 
of  English  birth,  but  was  educated  in  the  United  States. 
At  first  he  began  the  study  of  law,  but  shortly  aban- 
doned this  for  newspaper  Work,  starting  as  a  reporter 
on  the  New  York  Evening  Sun  at  the  age  of  eighteen. 
Continuing  in  newspaper  work  for  the  next  four  or  five 
years  in  the  East  and  Middle  West,  Mr.  .Edkins  in  1893 
joined  the  staff  of  the  Chicago  Edison  Company  (the 
predecessor  of  the  Commonwealth  Edison  Company), 
and  has  continued  his  connection  with  the  Chicago  cen- 
tral station  company  in  various  capacities  for  the  last 
twenty-two  years.  For  several  years  Mr.  Edkins  acted 
as  editor  of  the  Edison  Round  Table,  issued  by  the  local 
N.  E.  L.  A.  Section,  and  in  1911  and  1912  he  compiled 
the  "Question  Box"  for  the  N.  E.  L.  A.  Mr.  Edkins 
has  served  on  the  Commercial  Section's  executive  com- 


mittee and  has  been  chairman  of  its  publications  COO) 
mittee. 

Sessions  of  the  nkw  Electric  Vehicle  section 

The  electric  vehicle  sessions,  which  began  on  Wednes- 
day   afternoon,    maintained    their    interest    throughout 
Until    linal    adjournment.    The    first    session    was    given 
over  chiefly  to  the  reports  of  officers  and  commits 
including  Chairman  W.  II.  Johnson's  address. 

In  a  thirty-two-page  report,  Secretary  A.  J.  Marshall 
reviewed  the  year's  work  of  the  Electric  Vehicle  . 
tion;  the  steps  leading  to  its  affiliation  with  the  N.  E. 
L.  A.;  its  growth  in  membership;  the  activities  of  its 
seventeen  sections;  the  distribution  of  membership  pins 
and  garage  signs;  the  collection  of  general  information 
on  vehicle  topics,  and  of  employment,  and  accident  data, 
and  the  production  and  distribution  of  educational  pub- 
licity material  relating  to  the  electric  vehicle,  some  forty 
articles  having  been  released  to  newspapers  and  maga- 
zines during  the  year. 

The   section   now  has   110  central   station   members, 
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thirty-three  manufacturer  members,  951  associates,  and 
thirty-four  press  and  auxiliary  members,  making  a  total 
enrollment  of  1128.  The  membership  committee,  J.  D. 
Israel,  chairman,  urged  that  each  N.  E.L.  A.  central 
station  member  company  appoint  a  representative  to 
take  up  vehicle  work. 

Brief  reports  of  local  activities,  programs  of  meet- 
ings and  trade  conditions  in  the  territories  of  the  fol- 
lowing electric  vehicle  sections  were  reported  by  the 
section  chairmen:  Chicago,  George  B.  Foster;  New 
England,  J.  T.  Day;  Philadelphia,  R.  L.  Lloyd;  St.  Louis, 
F.  E.  Stevens;  Toronto,  Robert  A.  Merritt;  western 
New  York,  H.  J.  Schneider. 

The  work  of  the  standardization  committee  in  supple- 
menting the  initiative  taken  by  the  Society  of  Automo- 
bile Engineers  was  reported  upon  briefly  by  Chairman 
E.  R.  Whitney.  Already  charging  plugs,  motor  voltages, 
motor  nameplates,  and  the  number  of  cells  have  been 
standardized.  Standards  for  speed  and  mileage  ratings, 
battery-cell  dimensions,  tire  efficiencies,  and  charging 
cables  are  now  under  consideration.  It  has  been  pro- 
posed to  rate  electric  vehicles  upon  the  speed  and  mile- 
age attained  when  carrying  half  loads  over  smooth, 
hard,  level  roads  at  normal  battery  voltage. 

The  feature  of  the  second  electric  vehicle  session, 
held  on  Thursday  morning,  was  the  report  of  the  com- 
mittee on  federal  and  municipal  transportation,  pre- 
sented by  James  H.  McGraw  of  New  York.  The  report 
laid  before  the  delegates  a  tangible  record  of  the  splen- 
did performance  of  electric  trucks  in  federal  and 
municipal  service.  In  commenting  on  the  electric  ve- 
hicle situation  as  a  whole,  Mr.  McGraw  said  that  the 
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lack  of  appreciation  on  the  part  of  central  station  ex- 
ecutives and  the  lack  of  good  business  methods  on  the 
part  of  vehicle  manufacturers,  have  been  responsible 
for  the  failure  of  the  electric  vehicle  industry  to  ad- 
vance rapidly. 

The  report  of  the  central  station  co-operation  com- 
mittee at  the  final  session  evoked  discussion  which 
showed  the  leaders  of  the  National  association  to  be 
squarely  behind  the  electric  vehicle. 

The  following  officers  were  elected  for  the  year : 
Chairman,  E.  S.  Mansfield,  Boston;  vice-chairman, 
George  B.  Foster,  Chicago;  treasurer,  H.  M.  Edwards, 
New  York;  secretary,  A.  Jackson  Marshall,  New  York. 
The  executive  committee  will  consist  of  Walter  H.  John- 
son, Philadelphia;  Arthur  Williams,  New  York;  Frank 
W.  Smith,  New  York;  P.  D.  Wagoner,  New  York; 
Charles  Blizard,  Philadelphia;  Frank  W.  Frueauff, 
Denver;  G.  A.  Freeman,  Chicago;  Charles  A.  Ward, 
New  York;  H.  G.  Thompson,  East  Orange,  N.  J.;  E.  P. 
Chalfant,  Detroit;  James  H.  McGraw,  New  York,  and 
H.  W.  Suydam,  Toledo. 

Edward  S.  Mansfield,  the  new  chairman  of  the  Elec- 
tric Vehicle  Section,  is  superintendent  of  operating 
bureau  accounts  of  the  Edison  Electric  Illuminating 
Company  of  Boston.  He  was  graduated  from  the  elec- 
trical engineering  department  of  the  Massachusetts  In- 
stitute of  Technology  in  1896.  Joining  the  Boston  Edi- 
son organization,  he  served  for  a  time  as  statistician  in 
President  Edgar's  office,  but  subsequently  became  head 
of  the  correspondence  division  in  charge  of  the  real 
estate  of  the  company,  and  later  head  of  the  statistical 
division  in  charge  of  the  electric  vehicle  division.  Here 
his  work  in  electric  vehicle  promotion  was  eminently 
successful,  but  owing  to  the  rapidly  broadening  scope  of 
the  operating  bureau  it  was  necessary  to  create  a  new 
office  of  superintendent  of  operating  bureau  accounts, 
to  which  Mr.  Mansfield  was  appointed  in  1913. 

Upon  being  escorted  to  the  chair  President-Elect 
Mansfield  said :  "We  do  not  know  exactly  what  we  are 
going  to  do,  but  we  do  want  to  tell  you  that  we  are  en- 
thusiastic for  the  electric  vehicle.  It  has  had  its  low 
points  in  the  curve,  it  is  true,  but  all  industries  that 
succeed  finally,  go  up  and  down — and  if  there  is  any- 
thing to  them  they  succeed.  I  believe  the  electric  ve- 
hicle is  going  to  succeed.  There  has  been  a  great  deal 
of  a  sort  of  half-enthusiasm  among  a  good  many  of 
the  members.  Let  us  all  sound  a  note  of  enthusiasm. 
From  now  on  let  the  manufacturer  cut  out  the  past. 
Let  him  date  from  now  on  the  history  of  his  electric 
vehicle  success.  Let  the  central  station  man  take  the 
key  and  open  his  heart  and  show  people  that  he  really 
has  a  place  for  the  electric  vehicles,  because  the  cen- 
tral stations  all  have  a  place  for  the  electric  vehicles. 
They  won't  tell  you  gentlemen  so,  because  they  are 
afraid  you  Trill  load  them  up  with  a  hundred  or  two 
trucks. 

"The  only  way  and  the  best  way  in  which  you  will  get 
this  large  number  of  central  stations  back  of  you,  en- 
thusiastically pushing  you,  is  to  show  the  energy  and 
to  see  that  the  electric  vehicle  gets  all  it  deserves.  If 
we  will  all  get  together  in  the  next  year  and  put  our 
shoulders  to  the  wheel,  in  another  year  we  will  begin 
to  feel  we  are  achieving  the  results  we  ought  to 
achieve." 

Technical  Section  Features  Water-Power 
Legislation 

At  the  Wednesday  session  of  the  Technical  Section 
marked  attention  was  given  to  the  subjects  of  water- 
power  legislation,  overhead  construction  and  inductive 
interference,  the  last  two  subjects  being  discussed  ex- 
haustively by  men  from  many  parts  of  the  country. 

H.  J.  Pierce  read  a  paper  on  federal  water-power  legis- 


lation, an  abstract  of  which  will  be  found  on  page  1219. 

Other  subjects  of  interest  at  the  Wednesday  after- 
noon session  were  the  reports  on  underground  con- 
struction and  progress,  the  former  being  a  very  com- 
plete resume  of  the  practice  of  progressive  companies. 

Gaging  by  the  discussion  the  third  technical  session 
held  on  Thursday  morning  was  the  liveliest  of  all  the 
technical  meetings,  each  report — Accident  Prevention, 
Prime  Movers  and  Electrical  Apparatus — having 
elicited  lengthy  and  valuable  remarks  on  the  activities 
of  various  companies. 

Next  to  the  subject  of  water-power  legislation  the 
two  reports  on  central  station  supply  for  railroads  at- 
tracted the  most  general  interest.  Many  men  of  note 
were  in  attendance  when  these  reports  were  presented, 
and  in  commenting  upon  the  subject  Samuel  Insull 
warned  the  lighting  industry  against  plunging  into 
the  question  of  electrification  of  railroads  until  the 
operators  of  the  railroads  are  satisfied  that  the  prob- 
lems are  solved. 

Technical  Section  Elects  Officers 

The  Technical  and  Hydroelectric  sessions  were  closed 
by  a  report  from  the  nominating  committee,  followed 
bv  the  election  of  officers  as  follows:     Chairman,  R.  J. 
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McClelland,  New  York;  vice-chairman,  P.  M.  Downing, 
San  Francisco;  executive  committee:  J.  T.  Hutchings, 
Rochester,  N.  Y.;  Farley  Osgood,  Newark,  N.  J.; 
Charles  Ruffner,  St.  Louis,  Mo.;  0.  B.  Coldwell,  Port- 
land, Ore.;  Thomas  Sproule,  Philadelphia;  I.  E.  Moul- 
trop,  Boston;  Stuart  Wilder,  Mount  Vernon,  N.  Y. ; 
secretary-treasurer,   S.  A.  Sewall,  New  York. 

Chairman-elect  McClelland  is  chief  engineer  of  the 
Electric  Bond  &  Share  Company,  and  vice-president  of 
the  American  Power  &  Light  Company  of  New  York 
City. 

The  regular  program  of  the  technical  session  on 
Tuesday  afternoon  was  departed  from  to  permit  E.  R. 
Weeks,  third  past-president  of  the  N.  E.  L.  A.,  to  pre- 
sent a  paper  on  "Humane  Methods  of  Killing  Dumb  Ani- 
mals." The  author  called  attention  to  the  excruciating 
pain  caused  by  electrocution,  and  recommended  other 
more  humane  methods.  He  strengthened  his  remarks 
by  reading  letters  from  noted  men  in  the  electrical  field 
and  from  persons  who  had  been  rendered  unconscious 
by  shocks. 

Accounting  Sessions 

Classification  of  accounts  principally  occupied  the  at- 
tention of  the  opening  session  of  the  Accounting  Sec- 
tion, with  particular  emphasis  laid  on  the  differences 
existing  between  the  N.  E.  L.  A.  classifications  and 
those   of   the   various   public   service   commissions.     A 
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number  of  members  of  differenl  commissions  who  were 
•  tit   signified  then-  willingness  end  desire  to  co 
operate  with  the  N.  E,  L  a.  to  bring  eboul  i  uniform 
system  of  accounting,  no1  only  !'<>r  electric  Iigh1   utili 
ties  !>ut  for  all  of  the  other  utilities  as  well. 

The  second  session  of  the  Accounting  Section  was 
marked  by  i  very  general  expression  of  experience  with 

annual   reports   required   hy   the  public   utilities  cominis- 

Bions.    it  was  evident  thai  the  accountants  regard  much 

Of  the  work  spent  on  these  reports  as  being  wasted 
since  they  cannot  conceive  of  any  practical  application 
of  the    information   demanded.     There  was  also  consul 

arable  discussion  on  the  topics  of  customers'  records 
as  well  as  on  purchasing  and  storeroom  accounting.  The 

accountants  at  their  third  session  enthusiastically  in- 
dorsed the  move  to  establish  an  educational  course  in 
accounting  and  complimented  the  work  of  the  men  who 

had  presented  the  subjecl  in  so  concrete  and  useable  a 
form  before  the  convention. 

\iw  Officers  ov  accounting  skction 

Practically  the  entire  third  session  was  given  over  to 
the  discussion  of  the  educational  program,  which  con- 
cluded  with  the  passage  of  a  resolution  stating  that  the 
course  outlined  met  the  needs  of  the  section  and  author- 
ized the  necessary  steps  to  he  taken  toward  the  estah- 
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lishment  of  the  course.  The  following  officers  were 
elected:  Chairman,  J.  L.  Bailey,  Consolidated  Gas, 
Electric  Light  &  Power  Company,  Baltimore,  Md.;  vice- 
chairman,  Paul  R.  Jones,  H.  L.  Doherty  &  Company, 
New  York  City;  treasurer,  C.  E.  Calder,  Dallas,  Tex.; 
secretary,  Frederick  Schmitt,  New  York  Edison  Com- 
pany, New  York  City.  The  following  directors  were 
elected  for  the  coming  year:  J.  H.  Gulick,  Chicago; 
R.  W.  Symes,  Detroit;  R.  H.  Ballard,  Los  Angeles;  F. 
L.  Hall,  Providence;  H.  Spoehrer,  St.  Louis;  W.  E. 
Long,  Philadelphia,  and  E.  J.  Allegaert,  Newark. 

Mr.  Bailey,  the  new  chairman-elect,  is  the  treasurer 
of  the  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany of  Baltimore,  and  has  been  active  in  the  work  of 
the  Accounting  Section  and  of  its  predecessor  commit- 
tee on  accounting,  for  a  number  of  years. 

Proposed  Constitutional  Amendments 

The  committee  on  constitution  and  by-laws,  R.  S.  Orr, 
chairman,  voted  unanimously  to  recommend  the  adop- 
tion of  the  following  amendments  to  the  constitution  of 
the  National  Electric  Light  Association: 
Add  to  Sec.  2,  Art.  XIII— 

"but  nothing  herein  contained  shall  serve  to  prevent  any 
Geographic  Section  from  holding  joint  conventions  with 
similar  organizations  of  other  public  utilities,  providing 
the   expenses  of  such  joint  conventions  are  equitably 


bared  between  the  different  groups  of  utilities  particl 
pating." 
Adii  as  second  paragraph  to  Sec,  •".,   irt,  IV  — 

"in  case  the  president  of  a  Geographic  Section  or  the 

chairman  of  a  national  special  section  is  unahle  to  attend 

.ins-  meeting  of  the  executive  committee,  the  executive 

committee  of  his  section  may  delegate  one  of  its  mem- 
to    represent   the  section   at   a   regular   or   special 

meeting    Of    the    national    executive   committee,    hut    the 

same  special   representative  may   not  attend  more  than 

two  such  meetings  in  succession." 

Amend  line  fire  of  Sec.  1,  Art.  VII,  by  submitting  "in- 
come" for  "earnitxjs"  so  that  siirfi  line  shall  read: 

"or  more  shall  he  $'25  plus  one-fiftieth  of  1  per  cent  of 

the  gross  earnings  from." 

These  amendments  were  presented  to  the  executive 

committee  for  approval  and  submission  to  the  Chicago 

convention  in  accordance  with  regular  practice. 

The  Task  of  Jovianism 

The  great  task  of  the  Jovian  Order  and  the  need  of 
close  co-operation  from  members  of  the  National  Elec- 
tric Light  Association  was  the  theme  of  the  address 
by  Ell  C.  Bennett,  which  proved  to  be  the  feature  of  the 
closing  general  session  on  Friday. 

The  order's  future  work,  he  said,  is  now  clearly  de- 
fined. This  work  is  threefold:  First,  establishing  in 
every  city  and  town  where  fifteen  or  more  desirable  men 
can  be  found  for  the  purpose,  a  local  electrical  league; 
second,  issuing  to  each  league  a  Jovian  charter  entitling 
it  to  affiliation  with  the  Jovian  body;  and,  third,  bring- 
ing recognition  to  local  leagues  as  fearless,  unselfish, 
city-building  institutions  in  their  communities. 

Some  of  the  problems  that  confront  the  order  were 
listed  by  Mr.  Bennett  as  follows:  (1)  The  merchan- 
dising policy  of  central  stations;  (2)  elimination  of 
discord  within  the  industry;  (3)  municipal  ownership; 
(4)  creation  and  perpetuation  of  friendly  relations  be- 
tween utilities  and  the  public;  (5)  realization  on  the 
part  of  the  public  that  the  success  of  electric  utilities 
is  an  essential  factor  in  the  development  of  communi- 
ties; (6)  sane  legislation  relating  to  the  industry;  (7) 
a  vehicle  to  capitalize  widespread  movements  for  the 
benefit  of  the  industry;  (8)  diversion  of  at  least  a  por- 
tion of  sums  spent  in  competition  into  creative  effort 
in  now  undeveloped  markets;  (9)  close  co-operation  be- 
tween and  by  electrical  associations,  and  (10)  unifica- 
tion of  underwriters'  and  municipal  codes.  Each  of 
these  tasks  was  defined  with  respect  to  Jovianism  in  its 
proposed  developed  state. 

Resolutions  and  Memorials 

The  report  of  the  committee  on  memorials,  presented 
by  Secretary  Martin,  chronicled  the  passing  of  the  fol- 
lowing N.  E.  L.  A.  members  during  the  year:  W.  C. 
Andrews,  J.  I.  Ayer,  J.  P.  Barrett,  Enos  M.  Barton,  N. 
T..Bond,  R.  S.  Brown,  W.  W.  Cole,  W.  A.  Conner,  Na- 
thaniel Craighill,  G.  M.  Curtis,  Louis  Duncan,  C.  J. 
Field,  Henry  Floy,  J.  R.  Graham,  Karl  Hansen,  L.  M. 
Heath,  Max  Hebgen,  John  A.  Hill,  W.  C.  Knight,  J.  C. 
Manley,  E.  S.  Marlow,  F.  H.  Peckham,  Emil  Rathenau, 
G.  A.  Redman,  W.  B.  Rockwell,  W.  A.  Smith,  William 
Stanley,  G.  R.  Stetson,  C.  S  Stimpson,  F.  H.  Varney 
and  A.  J.  Walsh. 

Resolutions  of  sympathy  were  also  sent  to  J.  Frank 
Morrison,  the  first  president  of  the  N.  E.  L.  A.,  who  is 
ill  at  his  home  in  Baltimore,  Md.  The  usual  resolutions 
of  appreciation  and  commendation  were  offered  to  the 
Convention  Daily  published  by  the  Electrical  World, 
to  the  various  committees,  and  to  all  those  who  in  any 
way  contributed  to  the  comfort  and  pleasure  of  the  del- 
egates in  attendance. 
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Award  of  Prizes 

The  Doherty  Gold  Medal  was  presented  to  B.  H. 
Blaisdell  of  Manila,  P.  I.,  for  his  paper  on  "The  Power 
Plant  Department's  Part."  The  Harriet  Billings  prize 
of  $50  was  awarded  to  George  J.  Liebman  of  the 
Brooklyn  Edison  section  for  his  paper  on  "Reviving  Un- 
used Subsidiaries." 

The  Frasse  prize,  awarded  for  papers  on  the  utiliza- 
tion of  waste  materials,  was  given  to  George  R.  Jones 
of  the  Public  Service  Company  of  Northern  Illinois. 

H.  L.  Doherty  of  New  York  called  attention  to  a  cam- 
paign which  is  being  conducted  to  floodlight  the  Statue 
of  Liberty  in  New  York  Harbor,  and  urged  the  finan- 
cial support  of  every  individual  member,  since  similar 
illumination  of  all  statues  throughout  the  country  will 
probably  follow.  In  commenting  on  this  matter  Ar- 
thur Williams  of  New  York  pointed  out  that  the  Brook- 
lyn, New  Jersey  and  New  York  Central  Station  com- 
panies have  each  offered  to  install  a  submarine  cable 
for  supplying  the  energy. 

Election  of  Officers 

The  election  of  officers  concluded  the  general  session: 
The  list  of  officers  is  as  follows:  President,  H.  A.  Wag- 
ner, Baltimore,  Md. ;  vice-presidents,  W.  F.  Wells,  Brook- 
lyn, N.  Y.,  R.  S.  Orr,  Pittsburgh,  Pa.,  R.  H.  Ballard, 
Los  Angeles,  Cal.,  and  Alex  Dow,  Detroit,  Mich. ;  treas- 
urer, W.  H.  Atkins,  Boston,  Mass.;  executive  committee, 
to  serve  for  three  years,  M.  R.  Bump,  Henry  L.  Doherty 
&  Company,  New  York ;  Martin  Insull,  Middle  West  Util- 
ities Company,  Chicago,  111. ;  Walter  H.  Johnson,  Phila- 
delphia Electric  Company,  Philadelphia,  Pa. 

Herbert  A.  Wagner,  the  president-elect  of  the  Na- 
tional Electric  Light  Association,  is  the  president  of  the 
Consolidated  Gas,  Electric  Light  &  Power  Company  of 
Baltimore,  Md.  Born  in  Philadelphia,  Pa.,  on  Feb.  24, 
1867,  Mr.  Wagner  was  graduated  from  Stevens  Insti- 
tute, Hoboken,  N.  J.,  at  the  age  of  twenty,  with  the 
degree  of  mechanical  engineer.  From  1889  to  1900  he 
acted  as  general  superintendent  of  the  Missouri  Electric 
Light  &  Power  Company  and  of  the  Missouri  Edison 
Electric  Company  of  St.  Louis,  Mo.  In  1891  he  estab- 
lished the  present  Wagner  Electric  Manufacturing 
Company  of  St.  Louis  and  conducted  this  business  until 
1899.  In  that  connection  Mr.  Wagner  took  out  patents 
on  various  devices  referring  to  alternating-current 
transformers  and  motors.  Prior  to  his  connection  with 
the  Baltimore  utilities  company  in  1908,  Mr.  Wagner 
engaged  in  consulting  engineering  work,  particularly  in 
the  electrical  field,  in  both  St.  Louis  and  New  York.  In 
1908  he  took  charge  of  the  electric  division  of  the  Con- 
solidated company,  in  1911  was  elected  vice-president, 


and    was     subsequently     appointed     president     of     the 
company. 

Mr.  Wagner,  on  being  introduced  before  the  conven- 
tion very  modestly  remarked  that  the  association,  in 
selecting  even  a  light  of  small  candle-power,  can  im- 
press on  it  the  high  voltage  of  past  N.  E.  L.  A.  achieve- 
ments, but  in  expecting  a  performance  equal  to  that  of 
brilliant  predecessors  is  anticipating  a  great  deal  of 
the  lamp's  filament. 

Meeting  of  Class  D  Members 

Class  D  members  held  their  meeting  on  Wednesday. 
The  treasurer  reported  that  after  a  careful  budget 
made  by  the  committee,  all  expenses  in  connection  with 
the  exhibition  will  be  more  than  met. 

Secretary  McConnaughy  reported  that  there  were 
sixty  exhibitors  occupying  space  in  the  exhibition  hall 
aggregating  15,000  sq.  ft.  Some  twenty  members,  how- 
ever, were  unable  to  exhibit  owing  to  lack  of  space. 
Chairman  Perry  reviewed  briefly  the  work  of  the  year 
and  made  mention  of  the  support  and  assistance  given 
by  President  Lloyd  and  the  Commonwealth-Edison  Com- 
pany and  its  representatives. 

A  vote  of  thanks  was  given  to  Chairman  Perry  and 
Secretary  McConnaughy  for  their  labors  of  the  year 
and  for  the  results  accomplished  at  the  convention 
despite  the  many  difficulties  encountered  because  of  the 
floor  of  the  theater  and  of  the  striking  expressmen. 
Messrs.  Blizard,  Perry  and  Mustard  were  re-elected  to 
the  executive  committee  of  the  exhibition  committee  to 
serve  three  years.  The  personnel  of  the  new  complete 
committee  is  as  follows: 

J.  Perry,  H.  W.  Johns-Manville  Company,  New  York 
City;  Charles  Blizard,  Electric  Storage  Battery  Com- 
pany, Philadelphia,  Pa.;  S.  E.  Doane,  National  Lamp 
Works  of  General  Electric  Company,  Cleveland,  Ohio; 
F.  H.  Gale,  General  Electric  Company,  Schenectady, 
N.  Y. ;  J.  F.  Gilchrist,  Federal  Sign  System,  Chicago, 
111.;  J.  C.  McQuiston,  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.;  John  Mus- 
tard, Wagner  Electric  Manufacturing  Company,  St. 
Louis,  Mo.;  Homer  E.  Niesz,  Commonwealth-Edison 
Company,  Chicago,  111.;  C.  L.  Peirce,  Jr.,  Hubbard  & 
Company,  Pittsburgh,  Pa. ;  F.  R.  White,  Baker  R.  &  L. 
Company,  Cleveland,  Ohio;  and  H.  G.  McConnaughy, 
Dearborn  Chemical  Drug  Company,  299  Broadway,  New 
York  City. 

Other  Activities  of  the  Week 

The  social  activities  of  the  convention  in  reality  may 
have  been  said  to  have  begun  when  the  "Red,"  "Pink" 
and  "Purple"  special  trains  left  for  the  convention.  Set 
functions   for  the  week  included   a  number  of  dinner 


THF  OIIARRY  AND  FISK  STREET  PLANTS  OF  THE  COMMONWEALTH  EDISON  COMPANY,  WHICH  WERE  CENTERS  OF  INTEREST  TO 
iivM  P  r  fL™VDUR  NO  THE  CONVENTION  AN  ACCEPTANCE  TEST  WAS  ALSO  IN  PROGRESS  ON  ONE  OF  THE 
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parties,   entertainment    function!    for   the   ladies,   the 
Jo\  Ian  reju venal  u»n,  etc. 

The  gel  together  dinner  of  the  Power  Sales  Bureau, 
which  was  held  at   the  University  Club    on    Tue  das 
night,  was  a  greal  success  In  ever)   way.     More  than 
200  men  availed  themselves  of  this  opportunity  of  be 
coming  hotter  acquainted  with  each  other, 

llar\ey    Jones,    power   engineer    of    the    Com 

monwealth  Edison  Company,  who  Is  vice-chairman  of 
the  Power  Sales  Bureau,  acted  as  chairman  of  the  eve 
ning  in  the  absence  of  C.  •).  Russell,  who  was  unable 

to  be  present. 

The  program  of  the  evening  was  opened  by  L.  A. 
Ferguson,  vice-president  of  the  Commonwealth  Bdison 

Company,  who  welcomed  the  visiting  power  men  in  his 
usual  happy  manner.  There  were  a  number  of  short 
talks  by  J.  F.  Becker,  chairman  Commercial  Section; 
K.  S.  Hale  of  the  Boston  Edison  Company;  Prof.  John 
Barker  of  the  University  of  Michigan;  Dr.  C.  F.  Hirsh- 
field,  Detroit  Edison  Company;  Fred  Pearson,  electri- 
cal engineer  of  Marshall  Field  &  Company ;  H.  S.  Stew- 
art, electrical  engineer  of  the  Crane  Company;  J.  Cur- 
tin,  Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  Pa.;  C.  W.  Bartlett,  General  Electric  Com- 
pany, Schenectady,  N.  Y.;  R.  H.  Tillman,  Consolidated 
Gas  Company,  Baltimore,  Md. ;  J.  P.  Mallett  of  the  So- 
ciety for  Electrical  Development,  New  York  City;  H. 
Holding,  Public  Service  Company,  Newark,  N.  J.,  and 
several  impromptu  addresses  by  other  speakers. 

South  Shore  Country  Club  Trip 

Every  one  of  the  250  ladies  who  on  Tuesday  took 
lunch  at  Chicago's  palatial  South  Shore  Country  Club, 
was  highly  delighted  with  the  entertainment  which  in 
its  novelty  left  nothing  to  be  desired.  The  trip  started 
from  the  downtown  hotels  with  electric  vehicles  lead- 
ing the  procession  of  100  cars,  all  of  which  were 
donated  by  Chicago's  electrical  men. 

During  and  after  the  luncheon  the  program  of  en- 
tertainment consisted  of  Sebastian  divertisements.  But 
the  real  feature  of  the  day  was  the  Style  Show  which 
had  been  specially  prepared  for  the  occasion  by  Charles 
A.  Stevens  &  Brothers,  and  F.  E.  Foster  &  Company. 
Approximately  100  gowns  were  shown  on  living  models. 

Big  Frolic  a  Success 

With  a  dozen  shows  all  going  on  at  once  in  addition 
to  the  music  revue  running  at  the  Bismarck  Gardens, 
with  several  orchestras  filling  the  air  with  music,  and 
with  gorgeous  decorations  and  bountiful  supplies  of 
food  and  drink  everywhere,  the  big  frolic  of  the  N.  E. 
L.  A.  on  Wednesday  evening,  met  every  expectation  of 
the  3000  delegates  and  guests,  who  attended. 

The  big  social  event  opened  with  a  dinner  at  six 
o'clock  and  this  was  followed  by  special  entertainment 
provided  not  only  by  professionals,  but  by  the  electric 
light  men  themselves.  The  Jovian  degree  team  in  their 
unique  costumes  played  the  part  of  coolies  and  pulled 
Miss  Maurine  Murrie  around  as  she  sang  "My  Dreamy 
China  Lady."  Four  of  the  electrical  men,  "fiddlers," 
assisted  Rose  Marie  Blain  play  her  famous  "Samar" 
violin  number.  Then  there  were  professional  dancers, 
too.  It  was  an  affair  resplendent  with  fun  and  friv- 
olity and  a  fitting  climax  to  the  entertainment  features 
of  the  convention. 

Jovian  Rejuvenation 

Although  the  rejuvenation  of  the  Sons  of  Jove  held 
at  the  Palais  de  Danse,  Bismarck  Gardens,  on  Wednes- 
day evening  was  not  the  largest  ever  held  in  Chicago, 
it  stands  out  prominently  for  the  excellence  with  which 
the  work  of  the  initiation  ceremony  was  put  on.  F. 
M.  Cockrell,  of  the  Electrical  World,  acted  as  Jupi- 
ter and  W.  C.  Berry  of  the  Commonwealth  Edison  Com- 


pany   was   team   manager.     Other  members  of  the  de- 
train were:     ES.  Wood,  E.  J.  Keilly,  II.  Neill,  O.  L. 

Johnson,  A.  H.  Meyer,  0.  -J.  Kaberna,  G.  K.  Severn,  c. 

E.  Robinson,  W.  A.  Dahlstrom,  A.  S.  Lawrence,  K.  p, 
Holt,  R.  T.  Schiels,  F.  N.  ThlltgeS,  F.  B.  Duncan,  C.  N. 

Bridge,  Elmer  Hanson. 

The  rejuvenation  was  a  special  feature  <>r  Hie  N.  E, 
i..  a.  Convention  entertainment  program,  as  a  great 

many  delegates  to  the  convention  are  Jovians.  Some 
800  were  present  to  witness  the  initiation  of  about  L60 
neophytes  into  the  mysteries  of  the  order.  R.  R.  Pilk- 
ington,  Commonwealth  Edison  Company,  was  stage 
manager  and  drilled  the  team  in  the  ritual.  A.  L.  Nel- 
son, also  of  the  Edison  Company,  and  Morgan  P.  Ellis 
of  the  Detroit  Fuse  Manufacturing  Company  were  re- 
sponsible for  the  electrical  effects. 

Reigning  Jupiter  Thomas  A.  Wynne  of  Indianapolis 
was  present  and  made  an  address. 

Lighting  Salesmen's  Dinner 

John  F.  Gilchrist,  vice-president  of  the  Common- 
wealth Edison  Company,  was  the  speaker  of  the  evening 
at  the  get-together  dinner  of  the  lighting  sales  bureau 
of  the  Commercial  Section  of  the  N.  E.  L.  A.,  held  at 
the  New  Morrison  Hotel,  on  Thursday  evening.  Follow- 
ing Mr.  Gilchrist's  speech  there  was  professional  en- 
tertainment, including  the  World's  Famous  Boston  Re- 
vue, by  courtesy  of  Mr.  Harry  C.  Moir,  manager  of  the 
New  Morrison  Hotel. 

The  committee  in  charge  consisted  of  John  G.  Learned 
(chairman),  Public  Service  Company  of  Northern  Il- 
linois ;  James  Dawson,  Commonwealth  Edison  Company ; 
O.  R.  Hogue,  Commonwealth  Edison  Company;  D.  H. 
Howard,  Commonwealth  Edison  Company;  S.  G.  Vigo, 
Middle  West  Utilities  Company;  W.  H.  Colman,  General 
Electric  Company;  G.  R.  Jones,  Public  Service  Com- 
pany of  Northern  Illinois,  and  A.  N.  Brown,  Westing- 
house  Lamp  Company. 

Meeting  of  Doherty  Organization 

There  have  been  employee  welfare  plans  aplenty,  but 
seldom  one  that  offered  the  workers  an  investment  with 
an  assured  profit  at  the  start.  Such  a  one  was  unfolded 
on  Monday  as  a  curtain  raiser  to  the  N.  E.  L.  A.  con- 
vention. 

Henry  L.  Doherty  of  New  York,  president  of  the 
Cities  Service  Company,  announced  that  each  of  the 
6000  odd  employees  would  be  given  an  opportunity  of 
buying  stock  in  that  public  utility  corporation  to  the 
extent  of  one  year's  salary,  and  to  be  carried  for  five 
years  on  partial  payment.  Stock  to  the  amount  of 
$3,600,000  was  set  aside  by  the  directorate  for  the 
employees  about  a  month  ago,  but  no  announcement 
was  made  until  the  Chicago  convention  of  Doherty 
managers,  numbering  about  eighty-five  from  thirty- 
five  different  states.  Mr.  Doherty,  like  Andrew  Car- 
negie,  is  an  advocate  of  thrift  among  his  men. 

United  Electric  Light  &  Power  Dinner 
The  delegation  of  the  United  Electric  Light  &  Power 
Company  of  New  York  attending  the  convention  were 
entertained  at  dinner  in  the  main  dining  room  of  the 
Congress  Hotel  on  Monday  evening,  immediately  preced- 
ing the  formal  reception.  Vice-Presidert  and  General 
Manager  Frank  W.  Smith  was  the  host.  Sales  Manager 
Joseph  F.  Becker,  the  retiring  chairman  of  the  Com- 
mercial Section  of  the  N.  E.  L.  A.,  was  present. 

Stone  &  Webster  Meeting 
Friday  and  Saturday  before  the  convention  the  Mid- 
dle West  district  of  the  Stone  &  Webster  Management 
Association  had  meetings  in  the  La  Salle  Hotel.  Vari- 
ous general  subjects  of  interest  to  the  companies  in 
the  district  were  brought  up  for  discussion. 
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THE  news  features  of  the  National  Electric  Light 
Association  convention,  held  in  Chicago  this 
week,  are  reported  on  the  preceding  pages,  which 
present  a  survey  of  the  various  sessions  and  of  conven- 
tion happenings  of  general  interest.  In  the  pages  fol- 
lowing appear  abstracts  of  the  papers,  committee  re- 
ports and  discussions,  grouped  by  the  sessions  in  which 
they  were  presented. 

Federal  Water  Power  Legislation 

At  the  Wednesday  session  of  the  Technical  Section, 
particular  attention  was  given  to  water-power  legisla- 
tion and  the  bills  now  before  Congress.  It  was  made 
plain  that  there  is  need  for  laws  which  will  not  further 
obstruct  water-power  development. 

In  his  paper  on  federal  water-power  legislation, 
Henry  J.  Pierce  pointed  out  that  the  sole  reason  why 
water-power  development  has  been  held  back  recently 
is  because  Congress  has  failed  to  provide  suitable  leg- 
islation permitting  this  work.  Owners  of  some  de- 
veloped water-powers  and  coal  and  oil  producers  in  sec- 
tions of  the  country  where  water-powers  are  now  going 
to  waste  were  mentioned  as  opposing  favorable  federal 
water-power  legislation.  The  needs  of  the  various  sec- 
tions of  the  country  in  industrial  development  which  de- 
pends upon  low-priced  energy  that  water-power  in  many 
cases  can  furnish  were  outlined.  Under  the  heading  of 
"Present  Laws  on  Navigable  Stream  Legislation"  the 
author  stated  that  the  Secretary  of  War  should  be  given 
authority  to  grant  permits  on  navigable  streams  to 
avoid  the  delay  incident  to  obtaining  the  consent  of 
Congress  for  each  separate  project.  The  requirements 
of  the  present  laws  were  outlined  to  show  how  invest- 
ments are  now  unsafe  and  how  these  requirements  pre- 
vent developments. 

In  referring  to  the  water-power  bills  now  under 
consideration  by  Congress,  the  author  stated  that  the 
Shields  bill  which  passed  the  Senate  on  March  8,  safe- 
guards everv  public  interest,  is  fair,  definite  and  spe- 
cific and  will  insure  developments  should  it  become  a 
law.  The  bill  as  revised  by  the  committee  on  interstate 
and  foreign  commerce  of  the  House  of  Representatives, 
known  as  the  Adamson  bill,  while  retaining  much  of 
the  structure  and  fundamental  features  of  the  Senate 
bill,  Mr.  Pierce  pointed  out  contains  defects  which  if 
not  remedied  will  effectively  prevent  development.  A 
synopsis  presented  the  features  of  both  measures  and 
the  essentials  in  which  they  differ.  A  synopsis  was 
also  given  of  the  Myers  and  Ferris  bills.    The  first  was 


passed  by  the  House  of  Representatives  on  Dec.  8,  1915, 
and  authorizes  and  empowers  the  Secretary  of  the  In- 
terior to  lease  lands  of  the  United  States  for  water- 
power  purposes  under  such  terms  and  conditions  as  he 
may  prescribe,  thus  permitting  the  possibility  of  mis- 
use of  authority  although  the  law  is  complied  with. 

The  Myers  bill,  which  is  the  form  of  the  Ferris  bill 
as  revised  by  the  Senate  public  laws  committee  and  sub- 
mitted on  March  14,  is  the  same  in  principle  as  the 
Shields  bill.  It  authorizes  and  directs  the  Secretary  of 
the  Interior  to  issue  leases  to  all  who  comply  with  the 
terms  of  the  law. 

The  Shields-Adamson  bill  is  now  upon  the  calendar  of 
the  House  of  Representatives  waiting  its  turn  for  con- 
sideration. The  Ferris-Myers  bill  was  taken  from  the 
Senate  calendar  and  considered  by  the  Senate  for  three 
days  in  April  and  then  laid  aside  to  be  taken  up  later. 
The  author  concluded  his  paper  with  the  hope  that  both 
measures  may  be  passed  and  become  laws  at  this  ses- 
sion of  Congress. 

Report  of  Committee  on  Rate  Research 

The  committee  on  rate  research,  of  which  Alex 
Dow  was  chairman,  reported  two  meetings  with  four 
sessions  during  the  past  year.  One  interim  report  was 
published  in  the  Association  Bulletin  and  another  is  in 
course  of  distribution.  The  interim  report  dealt  with 
methods  of  taking  orders  for  service  and  with  rates  for 
farm  service,  particular  attention  being  called  to  pay- 
ments for  line  extension.  Under  the  heading  of  types 
of  rates,  the  increasing  acceptance  of  the  recommenda- 
tions of  the  committee  set  forth  in  the  report  of  1912 
was  mentioned.  The  committee  recommended  the  use 
of  the  appropriate  rate  form  in  cases  where  large  blocks 
of  power  are  contracted  for,  on  what  may  be  described 
as  a  kilowatt-hour  rate. 

In  discussing  rate  theory,  rulings  of  the  Supreme 
Court  of  the  United  States  and  of  the  Public  Utility 
Commission  of  Maine  were  quoted  as  illustrating  and 
confirming  past  statements  of  equities  and  economies 
by  the  rate  research  committee  which  have  been  made 
the  subject  of  criticism.  Under  the  heading  of  inter- 
mountain  rail  rates,  the  committee  referred  to  the  case 
before  the  Interstate  Commerce  Commission  and  to 
three  decisions  by  State  commissions  to  show  the  de- 
velopments or  applications  of  important  rate  theories 
during  the  past  year.  The  faulty  rate  method  of  the 
Cleveland  3-cent  municipal  plant  was  cited  as  an  example 
of  bad  theory. 
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Under  the  beading  of  rates  for  residential  service, 
the  committee  stated  thai  there  is  still  a  strong  opinion 
thai  the  minimum  monthly  or  yearly  charge,  where  such 
is  now  in  existence,  should  be  retained,  and  thai  In  any 
residential  rate  hereafter  made  a  res  onable  minimum 
bill  should  be  provided  for.  it  also  approved  proper 
use  of  the  controlled  Hat  rate.  With  a  view  to  redu< 
billing  expense,  the  committee  expressed  the  desire 
that  some  member  trj  oul  a  rate  schedule  for  residential 
customers,  providing  for  an  estimated  average  bill  per 
month  being  paid  without  a  meter  reading,  the  meter, 

nevertheless,  to  he  installed  and  read  twice  a  year,  and 
a  hill  rendered  at   these  times  lor  the  remainder  due  the 

company  according  to  the  meter  reading. 

Discussion 

A     spirited    discission     followed    the    presentation    of 

.Mr.  Dow's  paper,  in  which  E.  W.  Lloyd  of  Chicago,  John 
('.  Parker  of  Ann  Arbor.  Mich.;  John  W.  Lieb  of  New 
York,  S.  W.  Borden  of  Summit,  N.  J.;  Leon  H.  Scherck 
of  Poughkeepsie,  X.  Y.,  and  Alex  Dow  of  Detroit  joined. 
.Mr.  Lloyd  said  that  the  executive  committee  has  de- 
cided to  try  for  one  year  an  experiment  on  a  rate  re- 
port which  would  cover  the  rate  schedules  of  companies 
in  all  cities  of  40,000  inhabitants  or  over.  This  will 
embrace  approximately  161  cities. 

John  W.  Lieb  advised  and  urged  delegates  to  support 
the  new  rate  research  effort,  as  well  as  the  weekly  mag- 
azine called  Rate  Research.  John  C.  Parker  declared 
that  he  thought  all  cost  theory  accomplished  was  to  set 
demarking  limits.  Cost  analyses,  he  said,  are  valuable 
only  to  that  extent  and  cannot  be  made  the  basis  of  an 
absolutely  perfect  rate. 

Leon  H.  Scherck  pointed  out  that  in  a  rate  case  where 
it  was  suggested  that  charges  be  based  on  average  cost, 
his  company  had  assumed  such  a  condition  existing  and 
had  showed  that  under  it  street  lighting  charges  would 
increase  33  per  cent.  This  argument  was  used  to  com- 
bat the  average-cost-of-service  basis  for  rate  making. 
He  also  suggested  that  operators  should  think  more 
seriously  of  establishing  the  custom  of  billing  every 
three  months  to  reduce  billing  expenses. 

In  closing,  Alex  Dow  said  that  he  wished  it  were 
possible  to  publish  good  examples  of  cost  analyses,  not 
indorsing  them  as  perfect  but  showing  them  merely  as 
good  examples. 

Report  of  Committee  on  Progress 
Secretary  T.  C.  Martin  presented  his  report  on  prog- 
ress in  two  parts.  Part  I,  as  usual,  makes  a  thorough 
survey  of  the  developments  in  electricity  and  its  appli- 
cations, both  in  this  country  and  abroad,  during  the 
past  year.  An  abstract  of  Part  II  which  takes  up  hy- 
droelectric and  transmissions  developments  is  presented 
elsewhere. 

In  the  first  part  statistics  covering  plants,  investments 
and  earnings  were  given,  showing  how  the  industry  has 
progressed.  Sections  were  devoted  to  steam  generating 
plants  and  apparatus,  lamps  and  lighting,  sign  lighting, 
electric  appliances,  industrial  heating,  domestic  electric 
cooking  and  heating  devices  therefor,  industrial  motor 
applications,  electricity  on  the  farm,  electric  vehicles 
and  relation  with  employees  and  others.  The  tendency 
toward  installation  of  large  generating  units  in  metro- 
politan stations  was  recorded,  as  well  as  ihe  agitation 
of  higher  steam  pressures.  Lighting  progress  was  re- 
flected in  data  showing  the  number  of  lamps  sold  dur- 
ing the  past  ten  years,  73,114,000  being  credited  to 
1914.  The  electric  furnace  received  prominent  mention 
as  a  promising  field  for  larger  loads  already  well  es- 
tablished in  this  country.  The  increasing  number  of 
small  motor  applications  was  recognized  as  a  progress 
step  to  the  credit  of  the  past  few  years  and  was  still 
continuing  to  expand  in  all  fields. 


Ki  i  \  i  ions    W'iiii    EDUC  \  1  ION  \i.    [N    I  I  n  i  i 

The  committee  on  relations  with  educational  in 
tions,  of  winch  John  i'".  Gilchrisl  wa<  chairman,  reported 
the  re  al      of  meetings  during  the  past  year  and  tin- 
work  of  sub-committees.    The  findings  of  the  lub-com 
mittee  which  has  conducted  an  Inquirj    regarding  tin- 
students  employed   by  central   stations  during  the  BUR] 
iner.    indicate    that    in    the    main    under  gradual  efl    from 
engineering     schools     are     most     acceptable     emplo; 
Tabulated  information  gathered  from  various  conipaiin- 
was    presented    in    an    appendix    to   the    report.      A    joint 

meeting  of  the  general  committee  and  public  policy  com 

mittee  was  reported.  The  discussion  at  this  meeting 
indicated  that  there  was  no  difference  of  opinion  COH 
corning  the  belief  that  the  cultivation  of  a  much  clo  er 
relationship  between  the  representatives  of  the  indus- 
try, faculties  of  universities  and  the  educational  insti- 
tutions themselves  must  result  in  much  good  to  both. 

The  work  of  the  sub-committees  was  presented  l>.\ 
their  chairmen  under  the  following  headings:  Sub-com- 
mittees on  lectures,  sub-committee  on  courses  and 
curricula,  sub-committee  on  employment  of  graduates 
and  under-graduates,  sub-committee  on  supplying  in- 
formation to  economic  departments. 

Report  of  Committee  on   Geographic   Sections 

The  report  of  the  first  year's  work  of  the  committee 
on  geographic  sections,  of  which  L.  D.  Gibbs  was  chair- 
man, was  of  special  importance  inasmuch  as  it  was  the 
first  step  tcward  the  formation  of  a  National  Public 
Utility  Association  with  the  N.  E.  L.  A.  as  a  nucleus. 
Details  of  the  committee's  activities  were  given  in  full, 
and  a  number  of  recommendations,  in  addition  to  twelve 
suggestions,  were  made  as  a  result  of  its  investigations. 
The  recommendations  call  for  a  complete  geographical 
organization  of  the  association  into  sections  without 
disturbing  the  present  geographical  sections,  and  for  a 
close  co-operation  between  the  geographical  sections  and 
the  executive  secretary  of  the  association.  Among  the 
suggestions  is  found  one  urging  the  inclusion  of  utilities 
other  than  central  stations  and  their  employees  in  geo- 
graphical sections. 

Formation  and  Method  of  Conducting  Company 
Sections 

An  investigation  carried  on  by  the  committee  on  com- 
pany sections,  of  which  F.  J.  Arnold  was  chairman,  has 
revealed  during  the  past  two  years  among  other  things, 
it  was  stated  in  the  annual  report,  a  condition  of  apathy 
prevalent  among  many  of  the  local  organizations,  which 
threatens  to  become  a  menace  to  the  further  growth 
of  Class  B  membership,  unless  some  of  the  methods  of 
organization  and  operation  employed  in  these  sections 
are  materially  improved.  The  problem,  as  the  com- 
mittee saw  it,  is  not  one  of  dues,  but  is  largely  involved 
in  securing  the  whole-hearted  support  by  the  Class  A 
member  companies  of  their  respective  sections,  supple- 
mented by  efficient  administration  of  the  company  sec- 
tions affairs  and  a  practical  educational  program  of 
group  conferences  in  conjunction  with  inspirational 
general  meetings  and  high-class  entertainment.  If  in 
addition  to  these  conditions  were  added  a  logical  de- 
velopment of  the  "handbook"  idea  in  place  of  the  exist- 
ing proceedings  of  the  association,  the  committee  be- 
lieved that  a  tremendous  increase  in  Class  B  member- 
ship would  follow.  The  committee  recommended  that 
steps  leading  to  the  ultimate  publication  of  the  associa- 
tion proceedings  along  the  lines  of  the  "handbook"  idea 
should  be  taken.  Since  this  would  require  considerable 
co-operation  and  the  issuance  of  a  large  number  of 
handbooks,  the  committee  made  further  recommenda- 
tions regarding  the  group  educational  plan,  which  it 
considered  the  keynote  of  company  section  success. 
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AT  the  first  Technical  and  Hydroelectric  Session, 
Chairman  Holton  H.  Scott  in  his  address  pointed 
out  that  through  the  appointment  of  vice-chair- 
men in  all  parts  of  the  country,  various  interests  are 
now  represented  and  information  may  be  obtained  and 
disseminated  regarding  the  conditions  in  each  district. 
In  addition  to  the  committees  which  are  regularly  ap- 
pointed, three  new  ones  have  been  organized,  namely, 
committees  on  new  uses  for  electricity,  on  electrifica- 
tion of  steam  railroads  and  on  insurance. 

Chairman   Scott  Mentions  Broader  Work  for 
Section 

Attention  was  called  to  joint  conferences  held  with 
the  Bureau  of  Standards,  and  the  belief  was  expressed 
that  the  bureau  will  not  purposely  incorporate  rules 
which  are  unjust  or  which  will  work  great  hardships  on 
central  stations.  Mr.  Scott  pointed  out  that  the  execu- 
tive committee  recently  expressed  the  unanimous  opinion 
that  all  reports  in  the  future  should  not  be  adopted  until 
one  year  after  presentation,  and  then  only  as  recom- 
mended rules  for  practice  rather  than  as  actual  stand- 
ards. Referring  to  the  subject  of  inductive  interfer- 
ence, the  speaker  called  attention  to  the  serious  aspect 
it  is  assuming,  particularly  on  the  Pacific  Coast,  and 
said  that  the  matter  has  been  referred  to  the  public 
policy  committee  with  the  recommendation  that  it  secure 
funds  for  obtaining  more  information  thereon.  An- 
other suggestion  also  made  was  that  the  Bureau  of 
Standards  undertake  this  work  and  that  the  N.  E.  L.  A. 
follow  it  up  through  some  competent  engineer.  Mr. 
Scott  expressed  the  belief  that  the  new  association  ar- 
rangement, which  allows  the  Technical  and  Hydroelec- 
tric Section  to  elect  its  own  officers  and  plan  its  own 
program,  will  help  to  secure  the  services  of  more  mem- 
bers and  improve  the  value  of  the  work. 


Generation  and  Transformation 


Report  of  Committee  on  Prime  Movers 

Phenomenal  increase  in  the  size  of  steam  turbines, 
the  large  number  of  orders  placed  with  manufacturers 
and  an  agitation  for  higher  steam  pressures  were 
steam  station  developments  referred  to  as  features  of 
the  past  year  by  the  committee  on  prime  movers,  of 
which  I.  E.  Moultrop  was  chairman.  Mention  was 
made  of  plans  being  considered  by  the  General  Electric 
Company  for  turbines  to  operate  on  a  steam  pressure 
approximating  500  lb.  gage.  The  Detroit  Edison  Com- 
pany has  placed  an  order  for  a  60-cycle  Curtis  turbine 
rated  at  45,000  kw.  at  90  per  cent  power  factor  on 
50,000  kva.  This  unit  will  consist  of  a  single  floor  de- 
sign, direct  connected  to  a  single  generator.    Forty-five 


General  Electric  turbines  of  10,000-kw.  rating  and 
larger  have  been  ordered  during  the  year.  All  of  the 
units  are  of  single  flow  design  and  for  operation  prin- 
cipally on  29-in.  vacuum.  Ten  Westinghouse  single 
turbine-generator  units  of  a  total  rating  of  193,300  kw. 
were  sold  during  the  year,  also  one  30,000-kw.  tandem- 
compound  unit  with  one  generator,  two  cross-compound 
units  with  two  generators  of  a  total  rating  of  95,000 
kw.,  and  one  three-cylinder  two-stage  unit  with  the 
generators  rated  at  60,000  kw.  The  last  unit  was  or- 
dered by  the  Interborough  Rapid  Transit  Company  of 
New  York  City  and  embodies  a  further  development  of 
the  cross-compound  principle  used  in  three  30,000-kw. 
units  already  installed  by  that  company.  Tests  on  these 
units  have  showed  a  water  rate  at  the  point  of  best  effi- 
ciency of  11.25  lb.  per  kilowatt-hour,  as  reported  in  the 
Electrical  World  of  May  13.  The  Duquesne  Light 
Company  and  the  Narragansett  Electric  Lighting  Com- 
pany are  recent  purchasers  of  turbines  built  on  the 
cross-compound  principle. 

Condenser  development  was  also  reported  as  keeping 
pace  with  the  turbine,  several  50,000  sq.  ft.  designs 
previously  described  by  the  committee  having  been  in- 
stalled during  the  year.  The  condenser  ordered  for  the 
new  45,000-kw.  turbine  of  the  Narragansett  Electric 
Lighting  Company  will  be  a  jet  type,  the  largest  yet 
built. 

Since  refinement  in  steam  turbine  design  is  approach- 
ing a  limit  with  temperatures  now  used,  improvements 
in  efficiency  are  looked  for  by  increasing  the  tempera- 
ture range  through  raising  the  boiler  pressure.  The 
committee  presented  a  contribution  by  Robert  Cramer, 
an  authority  on  thermo-dynamics,  which  outlined  the 
problems  that  higher  steam  pressures  involve.  It  was 
pointed  out  that  while  it  is  hardly  reasonable  to  ex- 
pect the  general  introduction  of  pressures  as  high  as 
1500  lb.  per  square  inch  pressures  of  400  lb.,  500  lb.  and 
even  600  lb.  seem  to  be  in  immediate  prospect.  The 
Babcock  &  Wilcox  Company  was  reported  as  having  de- 
clared that  if  the  demand  for  boilers  capable  of  oper- 
ating at  500  lb.  or  600  lb.  pressure  is  great  enough 
they  can  be  turned  out  as  commercial  apparatus.  The 
difficulties  incidental  to  adopting  higher  steam  pres- 
sures, the  boiler  manufacturer  pointed  out,  will  prob- 
ably be  related  to  apparatus  entirely  outside  the  boil- 
ers and  furnaces.  John  P.  Sparrow,  chief  engineer  of 
the  New  York  Edison  Company,  also  contributed  to 
the  report  the  results  of  an  investigation  on  the  effect 
of  the  clinkering  properties  of  ash  on  the  efficient  op- 
eration of  boilers  equipped  with  standard  types  of 
stokers. 

No  radical  changes  in  design  of  water  wheels  were 
reported  by  the  committee,  the  developments  having 
been  confined  during  the  past  year  to  refinements  in  de- 
tail tending  toward  increase  of  efficiency  over  wide 
ranges  of  load.     A  resolution  was  offered  which  asked 
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the  .\.  I     i     a.  to  place  before  the  national  engim 
[ng  the  Deed  oi  ■  standard  method  for  «i«- 

termining  the  bead  on  water  wheel*  under  ' 

The  large  ).r a s  engine  continues  to  lost-  ground  as  a 
central  station  prime  mover,  Recording  to  the  commil 
tee'a  report  No  radical  changee  were  credited  i"  the 
design  and  construction  of  Diesel  engines.  However,  a 
Dumber  of  installations  made  during  the  year  were  men* 
tioned,  and  a  tendency  was  noted  to  install  units  of 
up  to  looo  tip.     Considerable  data  on  construe* 

tion  and  operation  Of  modern   Diesel  engine  driven  elec- 
tric plants  was  presented  in  the  form  of  curves  show- 
ing fuel  consumption,  and  cost  of  fuel,  repairs,  sup- 
plies and  labor. 
Three  appendices  were  attached  to  the  committee's 

report  with  titles  as  follows:  "Hydroelectric  Develop- 
ment   on    the    Pacific   Coast."   by   John    Harrisberger ; 

"Reliability  of   Elydraulic   Prime   -Movers  and   Causes  of 

Shut-Downs  on  the  Pacific  Coast,"  by  P.  M.  Downing; 
and  "Influence  of  lee  on  Hydroelectric  Developments," 
by  R.  M.  Wilson. 

Discussion 

In  answer  to  a  question  by  Albert  L.  Kemper,  Albert 
Lee,  Minn.,  Irving  E.  Moultrop  of  Boston  said  that 
the  New  York  Edison  Company  does  not  believe  that 
the  sand-blasting  method  of  cleaning  condensing 
tubes  shortens  the  life  appreciably. 

In  referring  to  the  rating  of  boilers,  W.  L.  Abbott, 
Chicago,  expressed  the  opinion  that  this  subject 
should  be  submitted  to  engineering  societies  for  con- 
sideration, and  as  well  all  future  engineering  problems 
developed  by  the  N.  E.  L.  A.  The  speaker  pointed 
out  that  manufacturers  have  the  best  opportunity  for 
conducting  investigations,  so  that  their  experience  un- 


TYPE   OF    TURBO-GENERATOR   RATED    AT    60,000    KW.    ORDERED   BY 
INTERBOROUGH  RAPID  TRANSIT  COMPANY 

tainted  by  commercialism  should  be  valuable  to  the 
N.  E.  L.  A.  in  papers.  Chain-grate  stokers,  Mr.  Ab- 
bott said,  are  the  only  type  that  can  harrdle  coal  used 
by  the  Commonwealth  Edison  Company  satisfactorily 
because  this  coal  is  high  in  ash,  which  has  a  low  fus- 
ing temperature.  Investigations  are  being  conducted, 
he  pointed  out,  to  determine  whether  it  is  best  to  buy 
coal  on  the  basis  of  the  weight  at  the  mine  or  at  the 
power  house.  Attention  was  also  called  to  the  change 
in  ratio  of  boiler-horsepower  to  engine-horsepower, 
the  opinion  being  expressed  that  the  square-foot  rat- 


ine    was    preferable    to    horsepower    ratine,    all  hough 
the    latter   lias   the  advantage;  of  giving  an    idea   Of  the 
■power    possible    to    be    dev 'eloped. 

.1.  \\ .  Parker,  Detroit,  called  attention  to  the  possi- 
bility of  Improving  standard  stoker  performance  by 
providing  Taylor  stokers  with  clinker  grinders.    This 

modification  has  been  attended  by  improved  per- 
formance at  Detroit,  where  West  Virginia  clinkering 
coal  is  \isvi\.  Before  starting  fires  the  grinder  is 
tilled  with  ash  or  clinker  to  prevent  air  leakage.  The 
grinder  has  not  hindered  forcing  the  furnaces,  the 
peaker  declared,  since  load  changes  of  75  per  cent 
normal  to  300  per  cent  in  one  to  two  minutes  have 
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been  carried  without  trouble.  Instead  of  employing 
side-wall  steam  jets,  like  those  mentioned  by  the  com- 
mittee in  its  report,  to  prevent  clinkers  adhering,  Mr 
Parker  advised  providing  cast-iron  side-wall  plates 
with  air  ducts  since  the  disadvantage  of  admitting 
steam  to  the  furnace  is  eliminated  thereby.  What 
clinkers  do  adhere  with  this  equipment  may  be  re- 
moved with  bars  while  the  furnace  is  in  operation. 

W.  A.  Shoudy,  Brooklyn,  has  found  data  on  fusibil- 
ity of  ash  valuable  but  not  so  important  as  the  meth- 
od of  sampling  coal.  The  sampler  wheel  described  in 
the  committee's  report,  he  pointed  out,  is  objection- 
.able  when  using  run-of-mine  coal,  since  it  rejects 
large  lumps. 

C.  H.  Baker,  Newark,  N.  J.,  expressed  the  belief  that 
high-pressure  boilers,  such  as  mentioned  in  the  com- 
mittee's report,  will  cost  nearly  200  per  cent  more 
than  present  designs.  At  the  Essex  and  Cranford  sta- 
tions of  The  Public  Service  Electric  Company  of  New 
Jersey,  he  declared,  tube  blowers  have  been  found 
most  satisfactory. 

Referring  to  the  relative  costs  of  generating  elec- 
tricity by  water  power  and  by  steam,  P.  M.  Downing, 
San  Francisco,  expressed  the  belief  that  the  cost  of 
transmission  lines  should  not  be  figured  against  hy- 
droelectric plants,  especially  in  the  West,  where  they 
must  likewise  be  used  in  connection  with  steam 
plants. 

Two  resolutions  were  adopted,  one  concerning  the 
rating  of  boilers,  with  the  recommendation  to  the 
A.  S.  M.  E.  that  a  more  logical  and  usable  one  be  de- 
veloped, and  the  second  calling  the  attention  of  the 
A.  S.  M.  E.,  A.  S.  C.  E.  and  A.  I.  E.  E.  to  the  present 
lack  of  standard  methods  in  determining  the  head  on 
water  wheels. 

Speaking  for  John  Hunter,  who  has  represented  the 
N.  E.  L.  A.  in  the  work  of  the  American  Uniform 
Boiler  Law  Society,   Mr.   Moultrop  called  attention  to 
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the  activities  of  that  society  and  urged  all  companies 
to  assist  financially  and  actively  in  obtaining  the 
enactment  of  the  boiler  code. 

Lightning  Protection  for  Transformers  on 
4000- Volt  Circuits 

A  paper  was  presented  by  D.  W.  Roper  giving  the  re- 
sults of  an  investigation  made  for  the  purpose  of  find- 
ing and  removing  the  causes  of  interruptions  to  service, 
due  to  lightning,  on  the  60-cycle  4000-volt  distribution 
system  in  Chicago.  As  a  result  of  this  investigation 
the  following  changes  in  practice  were  made:  (1) 
Transformers  are  purchased  without  primary  terminal 
boards;  (2)  the  terminal  boards  are  removed  from  all 
transformers  already  installed,  as  fast  as  they  are 
transferred  from  the  line  to  the  storeroom;  (3)  all 
lightning  arresters  were  moved  from  line  poles  to  the 
transformer  poles,  and  additional  arresters  were  in- 
stalled on  transformer  poles,  so  that  in  1915  there  were 
about  9300  transformers  protected  in  this  manner  and 
about  6300  transformers  without  arresters.  Records 
of  troubles  were  given  which  show  that  the  burn-outs 
due  to  lightning  have  been  reduced  from  about  1.2  per 
cent  to  0.25  per  cent,  and  that  the  transformer  fuses 
blown  by  lightning  have  been  reduced  from  15  per  cent 
to  1.2  per  cent  per  annum. 

Discussion 

In  discussing  this  report  Prof.  E.  E.  F.  Creighton, 
Schenectady,  stated  that  the  information  presented 
points  toward  the  most  desirable  characteristics  of 
lightning  arresters.  L.  L.  Elden,  Boston,  called  atten- 
tion to  the  high  cost  of  installing  satisfactory  grounds 
and  pointed  out  the  necessity  of  balancing  all  benefits 
derived  from  protection  against  the  cost  of  providing  it. 
M.  O.  Troy,  Pittsfield,  Mass.,  offered  a  motion  to  the 
effect  that  the  author  of  the  paper  be  requested  to  re- 
port more  extensively  on  this  subject  at  a  later  date. 
The  motion  was  carried.  Philip  Torchio,  New  York, 
stated  that  the  Bureau  of  Standards'  paper  by  Burton 
McCollum,  discussing  the  effect  of  grounding  on  elec- 
trolysis, is  a  very  commendable  treatment  of  the  sub- 
ject. 

Developments  in  Electric  Apparatus 

Recommendations  covering  the  standardization  of 
sizes,  voltages  and  taps  for  transformers  were  pre- 
sented in  the  report  of  the  committee  on  electric  ap- 
paratus (L.  L.  Elden,  chairman),  in  addition  to  a 
resume  of  the  year's  developments  in  electrical  appara- 
tus. A  system  of  terminal  markings  for  transformers 
and  the  present  status  of  street  lighting  practice  were 
also  included.  Among  developments  cited  the  follow- 
ing may  be  mentioned:  A  60,000-kw.  three-cylinder 
compound  turbine-generator;  substation  construction  to 
minimize  noise;  outdoor  switchhouses  and  metering 
equipment;  a  5800-kw.  synchronous  converter  and 
means  for  facilitating  starting;  phase  advancers;  har- 
monic analyzers  and  cycle  recorders;  condenser-type 
lightning  arresters;  and  removable  section,  or  truck, 
switchboards. 

Discussion 

G.  Reed,  Pittsburgh,  suggested  that  the  committee 
investigate  further  the  advisability  of  recommending 
transformer  ratio  changes  since  they  are  radical  and 
of  questionable  advantage.  W.  H.  Follows,  Washing- 
ton, D.  C,  described  a  method  whereby  a  rotating, 
standard,  watt-hour  meter  will  perform  the  same  func- 
tions as  a  cycle  recorder  where  the  latter  is  not  avail- 
able. C.  W.  Stephens,  Pittsburgh,  offered  a  few  cor- 
rections to  constant-current  transformer  and  rectifier 
information  presented  by  the  committee,  stating  that 
the  power  factor    of    adjustor-socket  lamp  systems  is 


much  higher  than  85  per  cent.  Double-coil  lamp-base 
series  transformers  eliminate  absolute  series  cutouts 
and  protect  the  system  against  grounds  where  lamps 
hang  among  trees. 

R.  F.  Schuchardt,  Chicago,  emphasized  the  im- 
portance of  standardizing  terminal  markings  for  trans- 
formers, calling  attention  especially  to  the  confusion 
caused  by  their  absence.  He  added  that  the  Common- 
wealth Edison  Company  has  adopted  a  standard  mark- 
ing system  for  transformers,  synchronous  condensers, 
etc.  M.  O.  Troy,  Pittsfield,  Mass.,  said  that  the  Power 
Club  contemplates  accepting  N.  E.  L.  A.  standards. 
Charles  Penrose,  Philadelphia,  advised  using  double 
windows  in  stations  to  prevent  radiation  of  vibrations 
instead  of  omitting  the  openings  entirely.  L.  L.  Elden 
closed  the  discussion  by  expressing  the  belief  that  the 
power  factor  of  the  adjustor-socket  lighting  system  is 
much  lower  than  claimed  by  Mr.  Stephens. 

Electrification  of  Railroads  and  Features  of 
Bulk-Energy  Contracts 

The  committee  on  energy  supply  for  electrification  of 
steam  roads  of  which  Peter  Junkersfeld  was  chairman, 
called  attention  to  results  to  date  in  the  supply  of  power 
for  railway  purposes,  gave  economic  reasons  why  cen- 
tral station  companies  should  seek  this  business,  urged 
development  of  business  and  physical  properties  to  sup- 
ply every  need  including  railway  demands,  outlined  a 
form  of  equitable  contract  for  supplying  energy  in  bulk 
and  called  attention  to  future  possibilities  in  electrifica- 
tion. It  was  pointed  out  that  if  central  station  com- 
panies desire  the  business  of  supplying  steam  railroads 
with  power,  their  work  should  be  planned  with  such 
far-sightedness  that  steam  railroad  demands  may  be 
met  with  the  least  expenditure.  Since  reliability  of 
service  is  one  of  the  chief  requirements  of  railroads, 
continuity  of  service  and  experience  in  serving  street 
and  interurban  railways  are  two  factors  that  may 
assist  central  station  companies  in  securing  railroad 
loads.  Trunk  lines  and  mountain  divisions  can  best  be 
served  by  interconnected  properties  paralleling  or  ad- 
jacent to  the  road  but  may  be  served  by  several  inde- 
pendent plants. 

Justification  of  Electric  Service  Monopoly 

In  a  paper  entitled  "Central  Station  Electric  Systems 
and  Railroad  Power"  Fred  Darlington  pointed  out  that 
since  best  economy  is  secured  in  electric  service  by  cen- 
tralization of  generation  and  interconnection  of  trans- 
mission systems,  power  systems  should  be  operated  as 
monopolies  to  avoid  duplication  of  equipment.  How- 
ever, to  be  justified,  monopolies  should  be  under  gov- 
ernment control.  To  secure  satisfactory  regulation,  a 
campaign  of  education  must  be  persistently  conducted 
and  the  economic  reasons  for  centralization  and 
monopoly  must  be  made  clear  to  the  public.  Since 
many  existing  transmission  lines  and  those  that  could 
be  installed  to  interconnect  systems  would  be  convenient 
to  railroads,  more  extensive  electrification  of  trains 
from  interconnected  service  systems  would  be  of  advan- 
tage to  railroads,  to  the  public  and  to  electric  service 
companies  because  the  added  load  would  permit  more 
economic  generation  and  consequently  lower  energy 
rates. 

Discussion 

The  papers  by  Mr.  Junkersfeld  and  Mr.  Darlington 
were  discussed  after  the  presentation  of  the  latter. 
Among  those  participating  were  Samuel  Insull,  Chi- 
cago; G.  E.  Miller,  Cleveland;  J.  B.  Fisken,  Spokane, 
and  W.  N.  Ryerson,  Duluth. 

Mr.  Insull  expressed  the  belief  that  unification  is  far 
more  beneficial  to  small  plants  than  to  large  ones.  For 
this  reason  operators  should  brush  aside  pride  in  their 
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local  planti  and  co-operate  to  Intei  conned  their 
tema  with  the  ultimate  intention  of  centralizing  the 
on.  It  la  1 1 « » t  mrc  jaarj  f<  r  the  Indh  idual 
plants  i"  i>e  placed  under  one  ownership,  he  said,  bul 
neering  poinl  of  v  lew  thej  should  be  op 
erated  as  one.  By  bo  doing,  economies  of  generation 
obtainable  a1   advanfc  points  and    the    divei 

factor  of  the  cut  in'  system  will  permil  offering   rate 
which  will  i"'  attractive  to  railroads  considering  elec 
triflcation.     Such    unification    is   also   advisable   as   a 
means  of  sell'  protection  against  municipal  competition, 
ami  to  assist  small  companies  iii  securing  large  indus 
trial  leads,  which  they  could  not  otherwise  obtain.    Mr. 
insuii  favora  supplying  all  industries  and  meeting  all 
demands   tor  energy,  bul   warned  against   urging  the 

electrification    of    railroads    until    railroads    which    are 
■  ialists    on    transportation    consider    their    problems 
solved. 

.Mr.  Miller  called  attention  to  the  stability  of  street 
railway    loads,    stating    that    these    and    pumping    loads 

do  not   fluctuate  appreciably  with  changes  in  business 
conditiona  as  do  industrial  loads. 

Mr.  Fisken  outlined  observations  made  while  riding- 
overland  to  the  N.  E.  L.  A.  convention  in  a  Chicago, 
Milwaukee  &  St.  Paul  electric  locomotive  cab.  He 
called  attention  to  the  benefits  of  regenerative  braking, 
the  comfort  to  passengers  with  electric  drive,  and  the 
possibility  of  running  electric  locomotives  through  sev- 
eral divisions  without  changing,  as  is  necessary  with 
steam  locomotives.  He  pointed  out  that  the  train  in 
climbing  a  1.7  per  cent  grade  at  30  to  35  m.p.h.  required 
2400  kw.,  and  pumped  back  1800  kw.  to  the  line  in 
descending  the  grade.  From  kilowatt-hour  meter  read- 
ings reported  by  the  engineer,  30. to  35  per  cent  of  the 
energy  used  in  ascending  the  grade  was  returned  in 
descending  it. 


Transmission  and  Distribution 


Hydroelectric  and  Power  Transmission  Progress 

Part  II  of  Secretary  T.  C.  Martin's  report  on  prog- 
ress dealt  particularly  with  hydroelectric  developments 
and  power  transmission.  The  limited  activity  in  new 
construction  during  1915  was  contrasted  with  that  of 
the  ten  years  preceding.  The  principle  reasons  offered 
were  competition  from  steam  power  and  governmental 
restrictions  to  water-power  development.  The  average 
cost  of  hydroelectric  stations  and  transmission  in  the 
West  was  given  as  $200  per  horsepower  of  installed 
capacity,  with  steam  plants  being  installed  for  less  than 
half  this  amount.  The  influence  of  large  loads  on  de- 
velopment work  such  as  electrochemical  plants,  pulp  and 
paper  plants  and  nitrogen  manufacturing  processes, 
was  brought  out  by  referring  to  the  products  of  thirty- 
four  of  the  former  establishments  at  Niagara  Falls 
valued  at  $18,450,000  annually.  The  legislation  which 
has  been  in  progress  during  the  past  year,  without  def- 
inite results  toward  improvement  of  the  water-power 
situation,  was  summarized.  Lack  of  much  new  large 
water-power  work  was  pointed  out,  the  year's  accom- 
plishment in  this  direction  being  described  as  intensive 
rather  than  extensive,  involving  the  increase  of  load 
carried,  new  services,  the  growth  of  networks  and  the 
perfection  of  plans  to  improve  and  insure  continuity  of 
service.  No  sensational  increase  in  transmission  volt- 
ages have  been  recorded,  the  reliability  of  pressures 
from  100,000  to  150,000  volts  having  been  well  tested, 
however,  by  the  past  year's  work. 

Developments  in  the  West  were  outlined  in  the  re- 
port, special  mention  being  made  of  the  system  of  the 


Montana  Power  Companj  with  its  nineteen  plants  ha\ 

Ing    a    rating    Of    195, kW.    and    L500   miles   of    Iran 

ion    lines.      This    system    hum    In       energy     tor   the 

operation  of  450  miles  of  electrified  mam  line  of  the 

Chicago,  Milwaukee  &  St.  I'aul  Railroad,  which  cresses 
three    mountains    within    range    "I'    the    Montana    I'ower 

Company's  operation.  Proposed  work  at  Niagara  fall- 
was  also  referred  to.  Transmitting  energy  to  distant 
coal  mines  was  also  mentioned  in  the  report,  reference 
being  made  to  the  Virginia  i'ower  Company  serving  the 

New  River  coal  fields  of  West  Virginia.    The  report  wa 
closed   with    brief   notes  on   apparatus  developments,  op- 
erating   practice    and    foreign    development,    including 

work   of   the    Hydroelectric   Commission   of  Ontario,    the 

British  Columbia  Electric  Railway  Company  and  the 
Tata  Hydroelectric  Power  Supply  Company,  Ltd.,  which 
serves  cotton  mills  in  Bombay,  India. 

Overhead  Lines  and  Inductive  Interference 

The  report  of  the  committee  on  overhead  lines  and 
inductive  interference  (R.  J.  McClelland  chairman ), 
consisted  primarily  of  a  review  of  the  year's  develop- 
ments in  connection  with  public  regulation  of  line  con- 
struction. It  was  pointed  out  that  the  safety  code, 
while  it  will  undoubtedly  tend  to  eliminate  improper 
construction,  requires  in  its  preliminary  form  consider- 
able changes  in  present  practice.  Furthermore,  its  pos- 
sible influence  in  increasing  construction  costs  and  hin- 
dering development  is  viewed  with  apprehension. 
Awaiting  the  adoption  of  the  code  the  work  of  the  na- 
tional joint  committee  on  overhead  and  underground 
line  construction  has  been  suspended  and  the  State  com- 
missions in  Pennsylvania,  Missouri  and  Wisconsin  have 
likewise  delayed  action  on  orders  governing  line  con- 
struction. In  the  inductive  interference  situation 
there  have  been  few  developments.  Reference  was 
made  to  an  order  being  considered  in  Connecticut  by 
the  State  Utilities  Commission  making  mandatory  the 
joint  use  of  poles  on  streets  and  highways  for  telephone 
and  telegraph  circuits,  power  circuits  up  to  5000  volts 
and  electric  railway  circuits  up  to  7000  volts.  Data 
were  appended  indicating  that  many  small  distribution 
lines,  because  of  their  cost,  are  already  unremunerative 
so  that  legislation  increasing  the  construction  cost  will 
seriously  restrict  the  future  building  of  light  lines  and 
hence  the  serving  of  small  and  scattered  loads. 

Discussion 

R.  J.  McClelland  supplemented  his  report  by  saying 
that  the  contemplated  ruling  of  the  Bureau  of  Stand- 
ards on  line  construction  will  arrest  development  of 
rural  lines  because  the  investment  required  will  be  too 
great  in  proportion  to  the  revenue  obtainable.  W.  H. 
Blood,  Jr.,  of  Boston  pointed  out  that  the  Bureau  of 
Standards  has  gone  to  the  ridiculous  extreme  of  de- 
manding construction  that  will  never  come  down.  While 
utilities  believe  in  safety  first  they  do  not  believe  it 
necessary  to  go  to  the  extremes  advocated  by  the  bureau. 

The  bureau's  rules  also  have  the  objection  that  they 
contain  detailed  specifications  rather  than  general  sug- 
gestions. While  State  commissions  and  the  Bureau  of 
Standards  have  no  authority  to  enforce  rules,  they  have 
the  backing  of  the  government,  so  that  consequently 
cities  and  States  will  probably  adopt  as  law  any  rules 
suggested  by  them. 

H.  B.  Vincent,  Philadelphia,  called  attention  to  results 
which  may  occur  in  other  States  by  pointing  out  that 
the  Bureau  of  Labor  of  Pennsylvania  intends  adopting 
the  Bureau  of  Standard  rules  when  they  are  issued. 
Walter  P.  Schwabe,  Thompsonville,  Conn.,  urged  utili- 
ties to  bring  practical  problems  to  the  attention  of 
bodies  considering  rules  for  adoption.  To  point  out  the 
fallacy  of  some  rules,  the  speaker  said  that  there  is 
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considerably  less  danger  from  supporting  primary  and 
secondary  circuits  on  opposite  ends  of  the  same  cross- 
arm  than  in  placing  them  on  the  same  side  of  the  pole 
on  separate  cross-arms,  as  is  sometimes  required.  At- 
tention was  also  called  to  the  inconsistency  of  commis- 
sions demanding  rural  extensions  and  at  the  same  time 
specifying  higher-priced  construction. 

John  B.  Fisken  of  Washington  said  that  according  to 
statistics  the  electrical  industry  is  less  hazardous  than 
many  others,  therefore  the  Bureau  of  Standards  is 
hardly  justified  in  singling  out  electric  utilities  by  pre- 
scribing methods  of  cutting  down  electrical  accidents. 
He  also  called  attention  to  the  unbelievable  amount  of 
time  required  to  make  reports  to  commissions,  and  to 
the  excessive  penalties  ($1,000  a  day)  imposed  by  the 
State  of  Washington  for  disobeying  line-construction 
rules. 

C.  A.  Sears  of  Keokuk,  Iowa,  urged  co-operation  be- 
tween public  service  companies  and  communication  com- 
panies to  prevent  enactment  of  rules  favorable  only  to 
the  latter.  John  M.  Drabelle  of  Cedar  Rapids,  Iowa, 
called  attention  to  industrial  interference  problems  in 
Iowa,  and  pointed  out  that  the  rural  telephone  lines  do 
not  operate  satisfactorily  even  under  the  best  conditions 
and  still  worse  when  paralleled  by  power  lines.  He 
stated  that  more  effective  results  can  be  obtained  in  se- 
curing practical  legislation  if  municipal  and  small  utility 
companies  will  co-operate.  The  speaker  declared  that 
he  has  compiled  considerable  data  on  inductive  inter- 
ference in  Iowa  which  he  will  gladly  give  to  other 
companies  confronted  with  this  problem. 

Advance  in  Underground  Construction 

Practices  of  large  electric  service  companies  in  the 
design  and  methods  of  constructing  underground  con- 
duit and  cable  systems  with  costs  of  installing  same 
were  presented  in  the  report  of  the  committee  on  un- 
derground construction  (E.  B.  Meyer,  chairman),  with 
a  view  to  determining  uniform  and  economic  practice. 
The  information  contained  in  the  report  may  be  grouped 
under  the  following  heads:  (1)  Primary  sectionalizing 
devices;    (2)    low-cost   underground  construction;    (3) 


TUNNEL    SHAFT 
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adapted  to  supply  an  entire  block  of  consumers.  Ten 
million  feet  of  stone  conduit  is  being  used  by  another 
company  and  in  no  case  has  a  burn-out  in  one  duct  af- 
fected adjacent  cable.  Under  "building  manholes  in 
quicksand"  was  described  an  adaptation  of  the  open- 
caisson  type  construction,  the  labor  being  about  double 
that    for    ordinary    manholes.      In    some    cities    where 


TRAINING   CABLES   IN    MANHOLE   OVER   TUNNEL   SHAFT 

stone  conduit;  (4)  building  manholes  in  quicksand; 
(5)  cable  tunnels;  (6)  power  trucks  for  underground 
construction;  (7)  cable  jointing,  new  vacuum  joint  and 
unit  packages  for  joint  material;  (8)  testing  cables; 
(9)  current-carrying  capacity  of  cables;  (10)  moisture 
in  cable  insulation;  (11)  methods  of  connecting  over- 
head and  underground  systems;  (12)  manhole  clean- 
ing; (13)  tagging  and  numbering  cables;  (14)  cooling 
duct  lines  and  (15)  special  apparatus. 

It  was  pointed  out  that  primary  fuses  immersed  in 
oil  and  manhole  switches  up  to  10,000-volt  rating  are 
in  satisfactory  operation.  One  company  has  effected  a 
considerable    saving    by    using    street    service    boxes 
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cables  have  had  to  be  run  under  rivers  U-shaped  tun- 
nels communicating  with  vertical  shafts  at  each  end 
have  been  constructed  at  a  cost  of  $25  to  $35  per  foot 
for  tunnel,  and  $50  to  $60  per  foot  for  shafts.  Of 
twelve  companies  reporting  on  use  of  power  trucks  in 
underground  work  nearly  all  used  electric  vehicles. 
Methods  of  utilizing  these  in  pulling  cable  were  illus- 
trated and  the  suggestion  was  made  that  manholes  be 
lighted  at  night  from  lamps  attached  to  vehicle  battery. 
Interlocking  insulating  partitions  for  cable  joints 
and  a  method  of  making  joints  under  a  vacuum,  details 
of  which  were  published  in  the  March  4  and  April  15 
issues  of  the  Electrical  World,  were  described.  Under 
"testing  cables"  were  mentioned  a  portable  device  for 
measuring  current  in  direct-current  cables,  use  of  an 
interrupter  for  locating  cable  faults  and  the  megohm 
test  for  checking  cable  insulation.  Because  of  lack  of 
accurate  information  no  data  were  given  on  current- 
carrying  capacity  of  cables  but  factors  affecting  it  were 
mentioned. 

Discussion. 

The  discussion  on  this  report  was  participated  in  by 
D.  D.  Clarke  of  Kansas  City,  F.  T.  Adams  of  Philadel- 
phia and  Frank  W.  Smith  of  New  York.  The  latter 
speaker  referred  to  the  high-tension  vacuum  joint  de- 
veloped by  Philip  Torchio  of  New  York.  He  stated  that 
about  300  are  now  being  used  on  some  of  the  United 
Electric  Light  &  Power  Company  railway  feeders,  and 
were  adopted  only  after  extensive  investigation  of  all 
types  available.  In  regard  to  the  interlocking  high- 
tension  joint  described  by  the  underground  construction 
committee,  Mr.  Smith  mentioned  that  about  600  have 
been  in  use  for  from  one  to  six  months.  Of  these  200 
have  been  in  service  on  19,000-volt  circuits  for  about 
two  months.  Eight  to  ten  joints  are  employed  on 
25,000-volt  circuits. 
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ANALYSIS     OF     5944     ACCIDENTS     AC- 

CORDING    TO    OCCUPATION    OF 

INJURED 


REPOR1    "i     A.  I  [Dl  N  i    I'ki  VI  \  n<>\    Com  m  i  i  i  i  i 

The  committee  on  accident  prevention,  of  which  Mar 

tm  .1.  instill  was  chairman,  reported  i  itudy  of  tnanj 
accident  prevention  problenu  during  the  paal  year,  and 
pre  anted  In  its  report  the  solutions  of  a  number  of 
these.    The  necessity  for  more  general  Interesl  and  ac 

tivity  in  accidenl 
prevention  vww  oul 
lined  and  members 
were  urged  t"  avail 
themselves  of  the 
benefits  by  putting 
Into  pracl  Ice  a  defl- 
aite  plan  of  accident 
prevention  work. 

The  committee  re- 
ported extensive  in- 
vestigations of  t< 
in  connection  with 
resuscitation  from 
electric  shock,  and 
through  resolutions 
passed  at  one  of  its 
meetings  confirmed 
the  findings  of  com- 
mittees on  resusci- 
tation of  past  years, 
recommending  that 
in  all  cases  of  unconsciousness  from  electric  shock  the 
prone  pressure  method  be  immediately  applied  by  per- 
sons instructed  therein.  Mechanical  devices  for  artifi- 
cial respiration  should  be  used  only  as  auxiliaries,  and 
then  only  by  trained  laymen  or  physicians. 

Considerable  data  were  given  in  the  report  on  line- 
men's belts,  drawings  and  specifications  for  these  being 
presented  as  used  by  different  companies.  Five  ap- 
pendices accompanied  the  report  under  the  following 
headings:  (a)  Tabulated  analyses  of  accident  reports; 
(b)  safety  devices  and  appliances;  (c)  report  of  tests 
of  rubber  gloves;  (d)  systematic  plan  for  accident  pre- 
vention work;  (e)  plan  for  stimulating  interest  and 
education  in  public  safety.  A  great  many  charts  and 
illustrations  as  well  as  data,  the  latter  especially  in  Ap- 
pendix C  on  testing  of  rubber  gloves,  were  presented. 

Discussion 

C.  W.  Ward,  Pittsburgh,  exhibited  a  combination 
of  canvas,  pure  rubber  and  horsehide  gloves  recently 
developed  by  the  Duquesne  Light  Company  for  use  on 
high-tension  circuits.  Rubber  sleeves  which  reach  to 
the  shoulder  were  also  displayed.  W.  L.  Abbott,  Chi- 
cago, stated  that  he  contemplates  the  adoption  of  a 
similar  combination  of  gloves,  with  the  difference 
that  the  outer  pair  will  be  ventilated  in  the  back, 
where  protection  is  not  so  needful.  Charles  B.  Scott 
emphasized  the  necessity  of  training  employees  in  the 
prone-pressure  method  of  resuscitation  because  the 
manual  method  is  always  possible. 

Illumination  Requirements  for  Streets 

Technical  illumination  problems  were  discussed  by 
the  committee  on  street  lighting  (S.  B.  Way,  chair- 
man), under  three  general  heads:  (1)  General  meth- 
ods of  lighting  parks,  public  places  and  streets;  (2)  es- 
sential principles  of  street  illumination  and  usual  in- 
tensities required  for  various  streets,  and  (3)  techni- 
cal features    of    several  notable  distribution  systems. 

As  pointed  out  in  the  report,  prominent  among  the 
factors  on  which  glare  depends  are  power  and  bright- 
ness of  source  as  exposed  to  the  eye;  angle  between 
source  observed,  object  and  eye;  character  and  bright- 


ness of  surroundings  and  number  of  lamps  within  the 

field    of    vision. 

hiscu88ion 
Ward   Ham  on  of  Cleveland,  Ohio,   iii   discussing 

the  report,  called  attention  to  the  inadvisability  of 
USing  small   units  with  (lose  spacing,  stating  that  the 

candle  power  obtained  per  dollar  of  investment  is  con- 
iderably  leas  than  with  higher-rated  units  and  larger 

ipacing.  He  also  said  that  flux  distribution  from 
each  unit  is  considerably  less  important  with  lamps 
placed  (dose  together  than  when   far  apart. 


Meters  and  Measurements 


Design,  Maintenance  and  Testing  of  Meters 

The  report  of  the  committee  on  meters  (C.  G.  Dur- 
fee,  chairman)  dealt  briefly  with  the  standardization 
of  design  and  maintenance  methods  for  instrument 
transformers.  Attention  was  called  to  the  limitations 
of  using  indicating  instruments  to  test  series  and  shunt 
transformers.  A  brief  description  of  the  "comparator 
voltmeter"  for  measuring  ratio  and  phase  angle  of 
shunt  transformers  was  included,  with  an  outline  of  an 
accurate  method  of  testing  instrument  transformers 
with  commercial  instruments.  In  addition  to  a  descrip- 
tion of  portable-battery  equipment  for  supplying  meter- 
test  current  several  recent  developments  in  meters  and 
instruments  were  mentioned.  The  following  may  be 
cited:  Demand  meters,  watt-hour  meter  prepayment 
attachment,  out-door  metering  equipment,  meter-test 
blocks,  and  new  types  of  watt-hour  meters. 

Discussion 

In  the  discussion  on  this  report  F.  V.  Magalhaes, 
New  York;  G.  W.  Ward,  and  others  took  part.  The 
former  emphasized  the  importance  of  standardizing 
instrument-transformer  connections.  Mr.  Ward  stated 
that  an  instrument  will  be  placed  on  the  market  shortly 
with  which  any  non-technical  man  can  check  series 
transformer  ratios  with  extreme  accuracy. 

Recommended  Terminology 

Four  recommendations  were  made  by  the  committee 
■on  electrical  measurements,  values  and  terminology,  of 
which  Dr.  A.  E.  Kennelly  is  chairman.  They  were  as 
follows:  (1)  That  the  luminous  rating  of  lamps  be 
expressed  in  total  emitted  lumens  rather  than  as  hori- 
zontal candle-power;  (2)  that  all  publications  of  the  N. 
E.  L.  A.  be  edited  in  accordance  with  the  terminology 
already  adopted  by  the  association;  (3)  that  all  quan- 
tities expressed  in  association  publications  in  British 
units  of  measure  be  followed  by  the  equivalent  in  metric 
units;  and  (4)  that  a  list  of  abbreviations  and  a  guide 
to  style  in  text  matter,  submitted  by  the  committee,  be 
transmitted  to  all  the  leading  engineering  societies  and 
technical  publications  in  America  with  the  suggestion 
that  they  adopt  the  style  set  forth  therein. 

Discussion 

Holton  H.  Scott,  New  York,  in  the  discussion  on  the 
report  pointed  out  that  the  rating  of  lamps  on  the 
lumens-output  basis  has  an  objection  when  making 
street  lighting  contracts  with  cities  on  the  candle-power 
basis.  Dr.  M.  G.  Lloyd,  Chicago,  said  that  technical 
periodicals  should  not  be  expected  to  adopt  the  style 
and  terminology  recommended  by  the  N.  E.  L.  A.  when 
it  does  not  represent  wide  practice  or  the  joint  opinion 
of  all  concerned. 
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IN  commenting  on  the  work  of  the  Commercial  Sec- 
tion, now  in  its  sixth  year,  Chairman  J.  F.  Becker 
bore  tribute  to  the  earnestness  and  willingness  with 
which  chairmen  and  members  of  committees  have  co- 
operated in  placing  the  Section  on  a  firm  and  clearly- 
defined  foundation.  Chairman  Becker  sketched  briefly 
the  achievements  of  the  Section  committees  during  the 
year,  directing  particular  attention  to  the  subjects  of 
electric  cooking  and  industrial  heating.  In  closing,  Mr. 
Becker  recommended  the  encouragement  of  the  younger 
men  in  committee  work,  and  suggested  also  the  appoint- 
ment of  a  permanent  assistant  secretary  of  the  section 
at  the  New  York  headquarters. 


Industrial  Electric  Heating" 


Report  of  Committee  on  Industrial  Electric 
Heating 

In  the  report  of  the  committee  on  industrial  electric 
heating,  of  which  C.  F.  Hirshfeld  was  chairman,  atten- 
tion was  called  to  the  fact  that  the  energy  cost  for  elec- 
tric heating  is  usually  a  very  small  part  of  the  total 
cost  of  carrying  on  the  industrial  processes  served,  and 
that  the  use  of  electric  heating  often  greatly  reduces 
these  other  costs.  The  report  included  an  enumeration 
of  the  principal  advantages  of  electric  heating,  fol- 
lowed by  a  discussion  of  the  principles  of  handling  the 
work  and  of  the  design  of  electric  heating  equipment. 

In  concluding  its  report,  the  committee  offered  a  word 
of  caution  against  the  too  rapid  commercial  develop- 
ment of  the  electric  heating  load,  advising  that  central 
stations  which  are  newcomers  in  this  field  make  haste 
slowly.  Each  possible  new  application  should  be  care- 
fully studied,  and  the  process  completely  understood 
before  its  conversion  to  electrical  operation  is  attempted. 

There  was  considerable  discussion  of  this  paper,  and 
the  consensus  of  opinion  was  that  it  was  really  too  soon 
to  generalize  on  heating  applications  for  central  sta- 
tions operating  under  various  conditions  of  service  and 
market.  There  is  much  work  remaining  to  be  done, 
with  promise  of  a  very  rich  market  opportunity. 

The  Resistance  Heater  as  a  Load  Builder 

Not  only  does  the  resistance  heater  offer  a  load  with  a 
large  consumption  of  kilowatt-hours,  but  its  demand 
comes  largely  at  such  times  as  to  modify  the  central 
station  load  curve  to  advantage,  filling  in  the  off-peak 
period  with  balanced  non-industrial  loads,  as  pointed  out 
by  Edgar  F.  Collins  in  his  paper  of  the  above  title.  In 
cases  where  a  customer  is  operating  an  expensive  steam 
plant  and  long  steam  mains  to  do  a  comparatively  small 
amount  of  low-temperature  steam  heating,  economies 
can  often  be  effected  through  the  use  of  electric  heat. 
For  heating  services  requiring  a  comparatively  low  tem- 
perature, air  heater  units,  immersion  heaters  and  hot 


plates  may  be  employed.  Some  of  the  more  common 
industrial  applications  of  these  heating  units  are  given 
in  the  accompanying  table. 


Tempera- 
ture 
Range, 
Deg. 
Process  Fahr. 

Baking  of  japan 300-600 

Baking   of   varnish   and 

paints  100-300 

Baking  color  enamels.  .    100-300 
Baking  bread   and  pas- 
try       150-600 

Baking  foundry   cores.  .    350-500 

Baking  insulations 200-500 

Annealing   copper    350-700 

Annealing  aluminum    .  .    500-800 

Annealing  glass 900-1000 

Tempering  steel 200-1000 

Melting  lead   620-700 

Melting  tin    450-500 


Tempera- 
ture 
Range, 
Deg. 
Process  Fahr. 

Melting  babbitt 450-700 

Wax  and  compounds...    150-500 

Heating  coils    100-1000 

Heating  water 32-212 

Making  steam 212-500 

Heating  metal  molds.  .  .200-1000 
Lumber  drying  kilns.  .  .  100-200 
Boiling  varnishes  ..  .  .100(7) -500 

Heating  buildings 0-80 

Soldering 400-650 

Glue  pots 100-200 

Melting  type-metal, lino- 
type  machines 625-700 

Sherardizing 650-700 


Mr.  Tracy  of  Chicago  opened  the  discussion  with 
some  comment  on  the  figuring  of  energy  requirements 
for  electric  ovens,  and  asked  what  insurance  deduction 
can  be  secured  by  substituting  electric  furnaces  for 
gas  furnaces.  Prof.  C.  F.  Hirshfield,  Detroit,  gave  a  brief 
resume  of  the  development  of  industrial  ovens  and  the 
hazards  offered  by  both  these  processes.  He  declared 
that  operating  experience  at  the  present  moment  is  too 
meager  to  calculate  definitely  the  comparative  oppor- 
tunities for  future  business.  He  pointed  out,  however, 
that  all  the  hazards  of  oven  operation  are  controllable 
factors  and  will  be  conquered. 

Electric  Furnaces 

The  United  States  now  leads  the  world  in  its  number 
of  electric  steel  furnaces,  having  displaced  Germany 
from  that  position  within  the  year,  according  to  the 
report  presented  by  the  sub-committee  on  this  subject, 
of  which  R.  H.  Tillman  was  chairman.  Seventy-three 
American  furnaces  are  now  in  operation  or  under  con- 
struction, compared  with  Germany's  fifty-three  and 
England's  forty-six.  The  number  of  furnaces  in  the 
United  States  increased  78  per  cent  during  1915.  The 
total  capacity  of  American  steel  furnaces  at  present 
aggregates,  however,  less  than  5  per  cent  of  the  coun- 
try's steel  output.  A  very  full  abstract  of  this  report  is 
given  in  the  department  "Advance  in  Technical  Theory 
and  Practice"  on  page  1251  of  this  issue. 

Discussion 

C.  O.  Dell  Plain,  Syracuse,  N.  Y.,  gave  details  of 
his  experience  in  a  number  of  furnace  installations  in 
Syracuse.  E.  L.  Crosby,  Detroit,  sounded  a  warning 
against  placing  dependence  upon  reported  installations, 
or  manufacturers'  data  relating  to  existing  electric 
furnaces.  The  amount  of  power  which  an  electric  fur- 
nace will  consume  and  its  speed  of  operation  are  gov- 
erned to  a  great  degree  by  the  character  of  scrap  or 
other  work  fed  to  it  and  the  quality  of  product  desired. 
Brass  melting  offers  a  very  desirable  market  for  the 
electric  furnace.  In  one  installation  in  Detroit  enough 
metal  savings  were  made  in  one  year  to  pay  the  entire 
cost  of  a  large  furnace  and  its  installation. 
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Following    .hi    historical   outline   of   electric  welding 
development,  Sidney   R.   i  described  the  vai 

welding  processes  now  In  genera]  use.  and  sketched  the 
field  for  the  application  of  electric  welding,  the  general 
features  of  this  class  of  business  from  the  standpoint 
of  the  central  station,  and  the  comparative  costs  for 
various  kinds  of  work.  The  Introduction  of  Hie  process 
of  I'utt  and  spot  welding  lias  practically  revolutionized 
the  production  of  certain  articles,  according  to  the 
author.  Production  has  been  tremendously  increased 
while  the  labor  cost  has  been  remarkably  decreased,  so 

that    comparatively     inexpensive    help    may    be    used    to 

accomplish  tasks  that  were  formerly  either  impossible 
or  required  skilled  machinists. 


Electric  Cooking  and  Appliances 


Repori  of  the  Committee  on  Electric  Ranges 

The  important  report  of  the  electric  range  committee, 
of  which  W.  R.  Putnam  was  chairman,  was  divided  into 
four  sections:  (1)  Advertising;  (2)  merchandising 
and  co-operation  with  manufacturers;  (3)  rates  for 
electric  cooking,  and  (4)  water  heating. 

Under  the  head  of  advertising,  the  committee  urged 
that  a  national  co-operative  publicity  campaign  be  taken 
up,  giving  emphasis  to  the  points  that  (1)  the  elemen- 
tary experimental  stage  of  electric  cooking  has  long 
oeen  passed;  (2)  thousands  of  women  are  already  using 
electric  ranges;  (3)  fixed  standards  in  electric  range 
manufacture  to  which  all  reputable  manufacturers  ad- 
here protect  the  housewife  in  her  use  of  electric  cook- 
ing and  in  her  selection  of  the  range  that  most  appeals 
to  her;  and  (4)  emphasis  on  the  general  advantages  of 
electric  cooking — cleanliness,  economy,  safety  and  per- 
sonal comfort.  The  use  of  a  national  slogan,  such  as 
"cooking  by  wire,"  in  all  advertisements  and  literature 
dealing  with  electric  cooking,  was  recommended,  and 
billboard  posters,  lithographs,  newspaper  and  magazine 
articles,  pamphlets,  form  letters,  and  postals,  were  sug- 
gested as  mediums  in  this  general  publicity  campaign. 

For  aid  in  the  solution  of  problems  of  range  design 
and  merchandising,  according  to  the  committee,  two 
classes  of  manufacturers  may  be  looked  to  for  the  most 
practical  developments:      (1)   electric-appliance  makers' 
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CIRCUITS    FOR    TESTING    ELECTRIC     WATER     HEATER,    AND    LOAD 
CURVE    FOR    GROUP    OF    ELECTRIC    RANGES    AND    HEATERS 

who  have  achieved  success  in  the  household  electric-ap- 
pliance field  in  the  past,  and  (2)  manufacturers  of  gas 
ranges  who  have  already  developed  the  most  desirable 
and  advanced  types  of  designs  of  gas  stoves  and  could 
readily  equip  for  electric  operation  the  best  numbers  of 
these  ranges  for  which  there  is  a  popular  demand.  A 
co-operative  association  of  electric  range  manufacturers 
has  also  been  suggested.  The  report  included  a  num- 
ber of  detailed  suggestions  for  improvements  in  elec- 


tric-range design,  ami  presented  a  very  complete  enu 
meration  of  the  arguments  in  favor  of  electric  cooking 
a  number  of  pages  of  the  report  were  taken  up  with  the 

discussion   of   the   rales    for  electric  COOking   and  water 

heating  in  use  by  a  number  of  companies  Interviewed 
bj  the  committee.  After  a  study  of  the  problem,  the 
committee  concluded,  however,  that  no  definite  form  of 

rate    can    he    recommended    for    general    use,    since    local 

conditions  of  cosl  of  energy,  cost  of  competitive  fuel  . 
forms  of  other  n  practice  in  regard  to  cash 

discounts,     attitude     of     regulating     commissions,     and 

other  factors,  will  have  to  govern  each  central  station  in 
preparing  its  rates  for  electric  cooking.  The  commit- 
tee expressed  the  belief,  however,  that  electric  cooking 
can  be  successfully  carried  on  in  the  average  home  at  a 
3  cent  rate,  although  hotels,  restaurants  and  large  resi- 
dence cooking  will  require  a  lower  rate.  A  combination 
lighting-cooking  rate  should  be  either  a  load-factor  rate 
or  some  modification  thereof. 

Central  stations  having  a  cooking  load  must  prepare 
to  heat  water  electrically  for  a  considerable  number  of 
their  electric-cooking  patrons.  This  service  can  be  fur- 
nished economically  to  the  customer  at  a  rate  of  1  cent 
per  kilowatt-hour  or  less.  Present  types  of  electric  wa- 
ter heaters  are  efficient,  but  the  storage  of  hot  water 
from  the  time  it  is  heated,  usually  during  the  off-peak 
hours,  until  it  is  to  be  used,  is  generally  very  inefficient. 

As  an  index  of  the  rapid  growth  of  the  electric  heat- 
ing field  in  recent  years  the  committee  pointed  out  that 
although  since  1912  there  has  been  a  decrease  of  some 
$47,000,000  in  the  value  of  materials  used  in  the  elec- 
trical industry,  the  electric  heating  branch  in  1915  ac- 
tually doubled  its  $4,000,000  figure  of  1912,  thus  pre- 
senting the  greatest  increase  of  any  division  of  the  in- 
dustry. In  a  very  few  years,  the  committee  predicted, 
electric  heat  for  cooking  and  industrial  purposes  is 
likely  to  become  one  of  the  largest  and  most  desirable 
factors  in  central  station  load. 

Discussion. 

The  report  of  the  committee  was  discussed  by  H.  W. 
Alexander,  New  York;  E.  W.  Childs,  Los  Angeles;  Ralph 
G.  Patterson,  Waterville,  Me.;  L.  D.  Gibbs,  Boston; 
W.  G.  Stetson,  Boston ;  E.  J.  Condon,  Angola,  Ind. ;  R.  B. 
Snyder,  Milwaukee;  J.  F.  Killean,  Schenectady;  George 
A.  Hughes,  Chicago;  C.  S.  Walton,  Los  Angeles;  Mr. 
Booth,  Ontario,  Cal. ;  Hartwell  Jalonick,  Dallas,  Tex., 
and  others. 

Ralph  G.  Patterson,  Waterville,  Me.,  recommended  a 
range  receptacle  so  that  socket  appliances  for  cooking 
may  be  used  in  the  kitchen.  In  using  electricity  for 
heating  water  he  stated  that  it  was  not  a  question  of 
efficiency  but  of  determining  on  the  right  method  of 
applying  the  heater  and  the  rate.  L.  D.  Gibbs,  Boston, 
explained  methods  of  advertising  ranges  in  newspapers, 
and  recommended  Saturday  afternoon  and  Sunday 
papers.  W.  G.  Stetson,  Boston,  claimed  that  the  central 
station  was  a  natural  outlet  for  the  electric  range,  and 
said  that  it  must  be  sold  on  a  small  margin  of  profit. 
He  expressed  the  belief  that  larger  sizes  of  ranges  are 
coming,  and  advocated  prorating  the  advertising  ex- 
pense over  several  years.  E.  S.  Borden  showed  how  co- 
operation with  the  contractors  and  dealers  has  resulted 
in  securing  show  window  space  and  sales  agency  co- 
operation. R.  B.  Snyder,  Milwaukee,  stated  that  he  has 
sold  100  ranges  and  not  one  has  been  returned.  His 
average  selling  price  is  $75. 

Merchandising  and  Recent  Development  in 
Appliances 

The  report  of  this  year's  committee,  of  which  W.  G. 
Stetson  was  chairman,  formed  a  supplement  to  the 
memorable   report   presented   at  the   1915   convention. 
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The  report  was  divided  into  the  reports  of  six  sub-com- 
mittees, as  follows:  (1)  The  sub-committee  on  new  de- 
velopments briefly  covered  the  progress  in  appliances 
manufactured  within  the  year,  remarking  on  the  impetus 
that  has  been  given  to  the  electric-range  industry  by 
the  entry  of  experienced  gas-range  manufacturers,  and 
on  the  fact  that  the  advent  of  the  long-hoped-for  house- 
hold electric  refrigerator  is  apparently  still  obstructed 
by  overestimating  the  capacity  required.  (2)  The  sub- 
committee on  standardization  recommended  that  copper 
utensils  for  electric  heating  appliances  be  discouraged 
and  that  more  thought  and  care  be  given  to  methods  of 
packing  so  that  cartons  will  not  become  torn  and  shabby 
on  the  shelves,  and  urged  the  standardization  of  all  con- 
nectors between  the  cord  and  the  appliances.  (3)  The 
sub-committee  on  industrial  appliances  urged  that  sales- 
men who  receive  inquiries  on  industrial  heating  be 
trained  to  secure  adequate  data  and  refrain  from  com- 
mitting the  company  by  inexperienced  opinion.  A  list 
of  questions  and  suggestions  was  presented  for  their 
guidance.  (4)  The  sub-committee  on  incandescent 
lamps  urged  better  follow-up  service  and  lamp  mainte- 
nance in  order  to  keep  all  sockets  filled.  (5)  The  sub- 
committee on  ranges  remarked  on  the  place  gas-range 
manufacturers  are  taking  in  the  industry  as  stove 
builders,  buying  heating  elements  from  the  electrical 
manufacturers,  and  cited  the  present  tremendous  vol- 
ume of  business  as  promising  great  progress.  The  com- 
mittee commented  at  length  on  the  class  of  business  that 
will  be  developed  and  in  what  order.  (6)  The  sub-com- 
mittee on  publicity  discussed  the  waste  in  the  use  of 
manufacturers'  printed  matter  and  suggested  a  possible 
reform.  The  report  concluded  with  an  extensive  bibliog- 
raphy of  central  station  merchandising  and  selling. 

Discussion 

Mr.  Stetson's  report  provoked  a  very  eager  and  in- 
terested discussion  by  T.  I.  Jones,  Brooklyn;  J.  D. 
Israel,  Philadelphia;  F.  E.  Pembleton,  Newark;  J.  V. 
Guilfoyle,  New  York  and  L.  D.  Gibbs  Boston.  Mr. 
Pembleton  drew  attention  to  the  fact  that  electrical  ap- 
pliance men  are  still  discussing  special  sales,  whereas 
the  real  merchant  is  featuring  special  sales  every  day 
as  a  habit  of  his  business.  He  urged  that  stores  like 
Wanamaker's  and  Marshall  Field's  be  visited  and 
studied,  that  the  experience  of  these  merchandising 
masters  be  understood  and  utilized.  Mr.  Guilfoyle  told 
of  a  recent  canvass  in  New  York  to  determine  the  num- 
ber of  appliances  in  disuse.  In  four  months  1540  ap- 
pliances, of  which  1100  were  irons,  were  found  reposing 
on  closet  shelves  and  consuming  no  current.  Proper 
maintenance  and  repair  service  soon  put  all  this  appa- 
ratus back  to  work. 


Sale  of  Motor  Service 


Report  of  Power  Sales  Bureau 

The  report  of  Chairman  C.  J.  Russell,  of  the  Power 
Sales  Bureau,  read  in  his  absence  by  G.  H.  Jones,  em- 
phasized the  point  that  specialization  in  power  appli- 
cations and  the  development  of  power  rates  to  meet  ac- 
tual competitive  conditions  are  the  two  main  factors 
which,  outside  of  salesmanship  will  control  the  future 
of  power  sales. 

An  industrial  electric-heating  association  has  been 
brought  into  the  National  Electric  Light  Association  as 
a  separate  bureau  of  the  Commercial  Section,  and  the 
Power  Sales  Bureau  has  done  everything  in  its  power 
to  bring  about  complete  co-operation.  Steps  have  also 
been  taken  to  bring  about  the  affiliation  of  the  Indus- 


trial Heating  Bureau  and  the  Power  Sales  Bureau. 
With  this  in  mind  the  following  recommendations 
were  submitted:  (1)  The  name  of  the  combined  or- 
ganization to  be  the  Industrial  Sales  Bureau.  (2)  The 
general  divisions  of  the  new  bureau  shall  be  arranged 
as  follows:  electrochemical  division;  general  power 
(including  railway  supply)  ;  electric  heating;  isolated 
plants. 

New  Industrial  Applications  of  Electricity 

The  committee  on  new  industrial  applications  of  elec- 
tricity (Philip  Torchio,  chairman)  presented  a  brief 
report  reviewing  the  purposes  of  the  Hydroelectric  Sec- 
tion in  appointing  the  committee  to  investigate  new 
processes  and  applications  of  electricity.  Without  dupli- 
cating work  of  existing  committees,  it  was  considered 
by  the  present  committee  that  the  work  it  might  do  can 
best  be  conducted  along  two  lines:  (1)  Gathering, 
studying  and  disseminating  technological  information 
on  new  or  untried  processes  or  applications  of  possible 
interest  to  central  stations,  and  (2)  imparting  to  pro- 
fessional engineers  through  joint  meetings,  papers  and 
discussions,  a  fuller  understanding  of  the  economic  re- 
lation of  the  central  station  to  the  industrial  develop- 
ments in  the  territory  served. 

In  conclusion  Mr.  Torchio  read  a  letter  from  Alex 
Dow,  Detroit,  expressing  the  opinion  that  the  N.  E.  L.  A. 
is  already  somewhat  over-sectioned  and  that  he  ques- 
tioned the  expediency  of  the  formation  of  any  special 
organization  for  the  development  of  industrial  appli- 
cations. Undoubtedly  there  is  an  opportunity  for  re- 
search work,  but  Mr.  Dow  believes  it  should  be  achieved 
without  further  complicating  the  existing  machinery 
of  the  association.  R.  R.  Young,  Newark,  N.  J.,  read  a 
letter  from  Superintendent  Farley  Osgood  of  the  Pub- 
lic Service  Electric  Company,  commenting  at  length  on 
this  same  proposal,  and  recommending  that  the  commer- 
cial men  of  the  industry  use  every  effort  to  develop  new 
industrial  applications,  but  that  they  make  this  work 
supplementary  and  in  co-operation  with  the  investiga- 
tion of  the  technical  men  of  the  association. 

Central  Station  Service  in  Ice  Making 

The  paper  by  Charles  J.  Carlsen  on  "Central  Station 
Service  in  the  Manufacture  of  Artificial  Ice"  was  di- 
vided into  several  sections,  and  presented  descriptions 
of  the  principal  ice-making  processes,  with  operating 
comparisons,  statistics  covering  the  Chicago  territory, 
plant  operating  data,  and  the  locations  and  ratings  of 
plants  operated  by  central  station  energy  in  the  United 
States.  The  conditions  dealt  with  were  largely  those 
found  in  Chicago  territory.  In  reviewing  purchased  as 
against  self-produced  power  for  ice  making,  the  author 
pointed  out  that  low  fuel  cost  is  not  the  solution  of 
economic  ice  production,  for  usually  a  large  amount  is 
paid  for  equipment,  apparatus  and  operating  require- 
ments in  order  to  produce  economies.  Operating  costs 
were  reviewed  for  oil-engine-driven  plants  and  for 
motor-driven  plants  to  show  the  important  factors  in- 
volved. 

Discussion 

A  general  discussion  followed  in  which  it  was  urged 
that  all  companies  endeavor  to  keep  as  much  definite 
data  as  possible  on  their  experience,  which  may  be 
made  available  to  the  industry.  Mr.  Osborne,  vice- 
president  of  the  Consumers  Company,  which  furnishes 
ice  in  Chicago,  decried  the  use  of  the  term  "raw  water" 
and  advocated  strongly  that  the  phrase  "fresh-water 
ice"  be  standardized  for  its  publicity  value.  A  general 
discussion  followed  on  the  topic  of  by-product  ice  mak- 
ing, as  better  adapted  for  small  city  development.  The 
point  was  made  that  the  central  station  could  well  take 
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tin-  initiative  in  making  ice  m   n  bj  product  ami  whole 
Baling  it  to  local  Ice  dealers. 

Motors  in  Excavation   ind  Construction  Work 

I'hf  growing  popularity  of  tin-  electric  motor  In  con 
struction  work  is  based  on  the  facts  thai  electric  power 
is  m<uc  economical  ami  convenient  than  any  other  form 
of  primary  power,  and  that,  In  cities  at  least,  distribu 
(ion  linos  of  electric  companies  are  easily  available.    As 
pointed  ou1  by  the  committee  on  Bub-surface,  municipal 

and  other  const  met  ion,  of  Which  ('.  K.  Nichols  was 
chairman,  the  electric  motor  does  away  with  the  steam 
engine  and  boiler  Which  in  City  construction  so  Ire 
quently  Obstruct    traffic  in  the  streets;   it   eliminates  also 

the  necessity  for  handling  coal  and  water  and  prevents 

the  frequent  complaints  made  because  of  coke  and  ashes 
from  the  -loam -driven  construction  plants.  Data  on 
typical  examples  of  the  following  apparatus  and  in  build- 
ing construction  were  included  in  the  report: 

A  r  c  mpressors  for  operating  rock  drills  for  founda- 
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TEST    OF    HOIST    LIFTING    19-TON    GIRDER    78    FT.,    WOOLWORTH 
BUILDING,    NEW    YORK    CITY 

tions,  or,  if  necessary,  low-pressure  air  compressors  for 
caissons,  where  the  nature  of  the  ground  is  such  that 
it  is  necessary  to  go  below  the  water  line.  Hoists  for 
erection  of  steel,  and  hod  elevators  for  carrying  bricks, 
mortar,  etc.,  to  upper  stories.  Concrete  mixers  for 
foundation  work  and  fireproofing.  Pumps  for  freeing 
the  excavation  of  water.  Air  compressors  for  operating 
riveters.  Numerous  types  of  wood-working  tools  and- 
apparatus  for  finishing  different  parts  of  the  building. 

Committee  on  Competitive  Power  Sources 

The  report  of  the  sub-committee  on  competitive  power 
sources,  of  which  E.  F.  Tweedy  was  chairman,  dealt 
with  the  characteristics  of  various  prime  movers  which 
are  available  as  power  sources  in  competition  with  cen- 
tral station  service.  Particular  attention  was  given  to 
those  forms  of  motive  power  with  which  central  station 
men  are  less  likely  to  be  familiar  than  they  are  with 
the  types  of  steam  engines  usually  met  with  in  isolated 
plant  competition.  Data  were  presented  on  the  cost  of 
installation  and  of  operation  of  engines  of  the  Diesel 
and  semi-Diesel  types,  of  some  of  the  newer  forms  of 
steam  engine,  including  the  uniflow,  poppet-valve  and 
locomobile  forms,  and  of  internal  combustion  engines 
operated  on  producer  gas.  Although  the  committee  ex- 
perienced considerable  difficulty  in  securing  reliable 
data  on  plants  employing  these  types  of  prime  movers, 
it  gave  assurance  that  the  information  finally  obtained 
is  fairly  reliable,  although  perhaps  somewhat  favorable 
in  each  case  to  the  power  source  to  which  it  relates. 
The  importance  of  each  form  of  power  as  a  competitor 
of  central  station  service  was  discussed,  with  comments 
pointing  out  the  advantages  and  disadvantages  of  the 
various  forms  of  prime  movers. 


The  Work  op  the  Lighting  Sales  Bureai 

The  chief   function   of   the   Lighting   Sales    Mureau,   as 
explained   by   J  oh  1 1    <i.    Learned,    its   chairman,    has   been 

to  provide  commercial  data  on  lighting  and  allied  sub- 
Met-  that  will  be  of  value  to  the  salesman  in  his  daily 

work.  In  its  report  the  committee  stated  that  all  cen- 
tral stations  having  well  defined  commercial  departments 

have  been  invited  to  delegate  at  least  one  representative 
to  serve  on  the  various  sub-committees  of  the  bureau 
which  it  might  be  considered  necessary  to  appoint.  The 
enlarged  general  committee  this  year  included  eighteen 
members.  The  work  has  been  divided  under  the  direc- 
tion of  sub-committees  as  follows:  Commercial  aspects 
of  highway  and  municipal  lighting;  industrial  and  yard 
lighting;  residence  lighting;  stores  and  public  buildings, 
and  electrical  advertising.  In  conclusion  the  committee 
recommended  that  proper  sales  talks  be  prepared  on 
the  various  branches  of  the  subjects  as  reported  by  the 
sub-committees  and  that  a  sub-committee  on  advertis- 
ing be  appointed,  the  duty  of  which  shall  be  to  provide 
a  means  of  preparing  and  exchanging  in  a  broad  way 
reasonable  advertising  matter  pertaining  to  lighting 
and  its  accessory,  electrical  merchandise. 

"Lighting" — a  By-Product  or  a  Buy-Product 

On  Thursday  morning,  Mr.  Durgin  delivered  what 
was  later  characterized  as  one  of  the  most  interesting, 
stimulating  and  valuable  demonstrations  which  has  ever 
been  offered  to  an  N.  E.  L.  A.  gathering.  By  lantern 
slides  and  demonstration  booths,  Mr.  Durgin  strikingly 
illustrated  the  trend  of  development  in  electric  lighting, 
by  exhibiting  curves  covering  the  decrease  in  consump- 
tion per  candle-power  through  the  introduction  of 
higher  efficiency  illuminants  on  the  lines  of  the  Com- 
monwealth Edison  Company,  and  the  growth  and 
spread  of  lightning  which  has  followed.  He  showed, 
however,  that  in  spite  of  this  increased  efficiency  and 
the  tremendous  growth  in  the  local  street  railway  and 
power  business,  lighting  still  continues  to  provide  more 
than  50  per  cent  of  the  income  of  the  Chicago  company. 
Moreover,  he  prophesied  that  three  factors  rapidly 
growing  in  importance  will  exert  a  great  influence  in 
the  future  developing  of  lighting — the  increasing 
use  of  lamps  of  much  higher  intensity,  the  growing 
popularity  of  indirect  illumination,  and  the  application 
of  light  to  control  color,  which  promises  the  greatest 
advantages  of  all.  Mr.  Durgin  supported  these  state- 
ments with  a  series  of  exceedingly  clever  and  ingenious 
demonstrations.  He  made  a  stirring  plea  for  more 
faith  in  the  ability  of  the  central  station  to  develop  a 
market  for  satisfying  lighting  service,  rather  than  the 
illumination  provided  by  convenient  lamps. 

Discussion 

The  conclusion  of  Mr.  Durgin's  lecture  was  greeted 
with  the  most  enthusiastic  applause  ever  accorded  to  a 
speaker  at  any  meeting  of  the  association,  and  a  rising 
vote  of  thanks  was  tendered.  Chairman  Becker  com- 
plimented Mr.  Durgin  on  being  an  optimist  "who  does 
not  inquire  if  there  is  milk  in  the  pitcher  but  asks  that 
the  cream  be  passed."  F.  Beardsley  raised  his  voice  in 
support  of  the  demand  for  "more  cream"  and  moved 
that  the  association  arrange  to  have  this  lecture  made 
available  to  central  station  men  throughout  the  coun- 
try and,  if  possible,  to  the  public.  Norman  MacBeth 
pointed  out  the  fact  that  the  central  station  man  him- 
self is  the  one  who  most  needs  the  lecture  and  that  he 
must  learn  the  truths  which  it  discloses  and  must  prac- 
tice them  before  he  can  expect  to  exert  much  influence 
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on  his  public.  Arthur  Williams,  New  York,  stated 
that  in  his  opinion  Mr.  Durgin's  lecture  was  the  most 
valuable  single  contribution  which  had  ever  been  made 
to  the  commercial  men  of  this  industry,  and  tendered 
his  congratulations  and  thanks. 

Report  of  the  Lamp  Committee 

The  elaborate  report  submitted  by  the  lamp  commit- 
tee, of  which  Frank  W.  Smith  has  been  chairman  for  a 
number  of  years,  showed  that  lamp  sales  during  1915 
increased  by  10  per  cent  over  1913  (comparison  with 
1914  being  omitted  on  account  of  the  disturbed  condi- 
tions at  the  outset  of  the  war).  The  general  trend  of 
lamp  sales  was  set  forth  in  a  table  showing  the  increas- 
ing use  of  the  tungsten  unit,  until  at  the  present  time 
tungsten  sales  amount  to  four  times  the  combined  sales 
of  all  other  types.  Tungsten  lamps  now  practically 
dominate  the  lamp  field,  even  graphitized  carbon  lamps 
representing  only  about  one-sixth  of  the  total  output. 
A  concluding  section  of  the  report  was  devoted  to  the 
subject  of  company  lamp  policy.  There  is  probably  no 
branch  of  the  lighting  business  concerning  which  cus- 
tomers generally  are  now  better  informed  than  that  of 
incandescent  lamps.  It  is  generally  agreed  by  member 
companies  that  they  should  control  the  lamp  situation 
in  their  respective  communities,  whether  by  means  of 
merchandising,  free  renewals,  furnishing  of  lamps  at 
a  substantial  reduction  from  list  prices,  at  or  near  cost, 
or  by  other  means.  This  exploitation,  declared  the  com- 
mittee, in  whatever  form  it  takes,  is  of  mutual  advan- 
tage to  customer  and  to  the  company. 
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DISTRIBUTION    OF    INCANDESCENT    LAMP    SALES,    1907-1915 

The  discussion  of  the  lamp  committee's  report  was 
long  and  exceedingly  fruitful.  J.  W.  Howell  of  the 
Edison  Lamp  Works,  Harrison,  called  attention  to  the 
fact  that  for  the  first  time  in  many  years  the  commit- 
tee's report  cited  no  specific  improvements  in  incan- 
descent lamps.  The  entire  output  of  miniature  lamps 
of  all  kinds  last  year,  he  corrected,  exceeded  40,000,000. 
J.  W.  Lieb,  New  York,  in  the  course  of  some  very  in- 
teresting comments  on  the  general  lamp  situation,  urged 
that  central  station  members  speed  the  departure  of 
the  gem  and  carbon  lamp,  pointing  out  that  it  will  re- 
duce the  cost  of  lamp  manufacture  very  materially  to 
eliminate  these  obsolete  types  and  that  the  industry  will 
benefit  tremendously  thereby.  S.  E.  Doane,  Cleveland, 
urged  the  adoption  of  a  standardization  of  voltage. 
Douglass  Burnett,  Baltimore,  exhibited  three  charts 
rshowing  that  at  the  moment  94  per  cent  of  all  lamps 


manufactured  range  in  voltage  between  110  and  120, 
there  being  four  favorite  voltages  of  which  110  volts 
figures  19  per  cent,  112  volts  12  per  cent,  114  to  116 
volts  10  per  cent  and  120  volts  80  per  cent.  There  ap- 
parently is  a  marked  increase  this  year  in  the  sale  of 
110,  116  and  120-volt  lamps.  Preston  S.  Millar,  New 
York,  urged  the  adoption  of  the  lumen  rating  for  lamps, 
indorsing  the  principle  that  the  central  station  should 
use  a  practical  rating  which  will  in  some  degree  desig- 
nate the  power  of  the  lamp. 


Residence  and  Store  Lighting 


Sales  Plans  for  Residence  Lighting 

Sales  plans  and  campaign  methods  were  described  in 
detail  in  the  report  of  the  sub-committee  on  residence 
lighting,  of  which  Fred  H.  Scheel  was  chairman.  Par- 
ticular emphasis  was  laid  upon  the  subject  of  selling, 
and  the  adoption  of  sales  methods  that  have  proved 
successful  in  other  lines  of  merchandising  was  urgently 
recommended.  Under  the  head  of  possibilities,  a  brief 
outline  was  given  showing  the  great  opportunities  that 
remain  in  the  residence  lighting  field.  According  to 
statistics  presented  in  the  paper,  there  are  yet  about 
15,000,000  unwired  dwellings  in  the  United  States.  In 
Chicago,  for  example,  where  the  central  station  com- 
pany already  has  173,475  customers,  206,000  dwellings 
still  remain  to  be  wired.  Touching  on  the  subject  of 
campaigns,  the  report  enumerated  many  arguments  and 
methods  for  securing  residence  business,  and  described 
a  number  of  successful  campaigns  in  detail.  The  rela- 
tion of  the  electrical  appliance  to  the  securing  of  resi- 
dence business  was  clearly  shown,  and  the  value  of  the 
bargain  offer  in  securing  appliance  sales  was  also  em- 
phasized. Plans  for  co-operating  with  contractors  in 
the  wiring  of  old  houses  were  described,  due  considera- 
tion being  given  to  the  relation  of  the  contractor  to  the 
central  station  and  the  desirability  of  friendly  under- 
standing and  mutual  help. 

Those  who  participated  in  the  discussion  were  T. 
Weisendanger,  Milwaukee;  W.  B.  Bell,  Patterson;  W. 
D.  Hodgson,  Glen  Falls,  N.  Y.,  and  M.  S.  Seelman,  Jr., 
Brooklyn.  Mr.  Bell  suggested  that  while  it  was  cer- 
tainly good  policy  to  go  after  old-house  wiring  busi- 
ness, new  houses  should  not  be  overlooked. 

Lighting  of  Stores  and  Public  Buildings 

The  sub-committee  (S.  B.  Burrows,  chairman)  pre- 
sented an  analysis  of  existing  practice  in  store  and 
building  lighting,  carried  out  with  the  aid  of  a  series 
of  classified  questions  which  developed  some  exceedingly 
interesting  data.  The  committee  found  that  the  ele- 
ment of  civic  pride — "the  booster  spirit" — is  the  great- 
est of  all  aids  to  the  upbuilding  of  commercial  lighting. 
Education  and  training  of  the  salesmen  comes  next,  in- 
dicating that  the  salesmen  should  be  utilized  for  the 
sale  of  all  current-consuming  appliances  that  can  be 
placed  in  service  at  the  time  contracts  are  secured. 

Small  stores  were  reported  to  be  the  most  difficult  to 
sell,  owing  principally  to  lack  of  ready  money.  Best 
results  have  been  secured  under  such  conditions  by  mak- 
ing contracts  on  the  easy-payment  basis,  including  the 
cost  of  fixtures.  The  cost  of  such  fixtures  ranges  from 
$4  to  $10.     Lamps  should  be  included  in  the  contract. 

Report  of  Committee  on  Wiring 

Looking  toward  the  standardization  of  plugs  and  re- 
ceptacles, the  committee  on  wiring,  of  which  R.  S.  Hale 
was  chairman,  reported  that  manufacturers  in  general 
have  agreed  on  a  classification  as  to  size  of  plugs  and 
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receptacles,  with  ■  limit  between  the  small  and  li 

660  watts.    The  code  now  clearly  recognize  .  [1 
w.i    declared,  thai    leveral  receptaclee  of  660-watl  ra1 
ing  or  less  may  be  connected  to  a  single  branch  circuit. 
The  requirement  thai  each  receptacle  must  have  a  Bepa 
rate  socket  is  no  longer  a  part  of  the  code,  according 
to  the  committee,  although  it  may  still  be  a  local  re 
quirement.     Progress  was  also  made  toward  a  general 
agreemenl  on  the  type  and  dimensions  of  a  standard 
plii^r  and  a  proposed  form  was  Illustrated  in  the  report, 
although  the  committee  would  not  formally  adopl  such 
a  standard  as  long  as  objections  are  made  by  manufac 
turers. 

Progress  in  the  field  of  concentric  wire  construction 
has  been  slow,  chiefly  because  of  delays  in  getting  wire 

and  fittings  for  field  experience.  The  report  included 
several  pages  of  illustrations  of  concentric  wiring  de- 
vices, developed  by  the  CJeneral  Electric  Company  during 


SUGGESTED   FORM    OF    INTERCHANGEABLE   ATTACHMENT   PLUG 

the  year  at  the  request  of  the  committee.  No  fear  is 
felt  that  the  underwriters  will  interfere  with  experi- 
mental installations  of  concentric  construction,  and  when 
it  has  been  shown  that  the  system  is  safe,  the  com- 
mittee expressed  its  conviction  that  the  general  advan- 
tages of  such  wiring  will  appeal  to  all  users.  The  com- 
mittee recommended  that  N.  E.  L.  A.  members  bring 
the  matter  of  solid-neutral  construction  to  the  attention 
of  local  architects  and  wiring  contractors.  Each  in- 
stallation, it  was  pointed  out,  will  need  special  approval 
by  the  inspection  authorities.  Most  inspection  authori- 
ties, it  was  declared,  will  approve  solid-neutral  construc- 
tion if  the  matter  is  properly  laid  before  them,  and  the 
result,  it  was  pointed  out,  will  mean  a  large  saving  to 
the  ultimate  consumer. 

The  committee  recommended  that  the  outer  end  of 
portable  cords  be  standardized,  so  that  the  electric  iron 
of  one  manufacturer  can  be  used  with  the  cord  that 
comes  with  the  flatiron  or  percolator  of  another  manu- 
facturer. One  way  suggested  would  be  to  use  the  same 
type  of  prongs  on  the  flatiron  or  device  that  are  used 
on  the  standard  attachment  plug,  although  this  might 
introduce  difficulties. 

Discussion 

The  report  of  the  committee  on  wiring  was  discussed 
at  length,  among  the  speakers  being  W.  Bell  and  S.  B. 
Burrows  of  Newark,  N.  J.;  R.  S.  Sargent,  Schenectady, 
N.  Y. ;  T.  I.  Jones,  Brooklyn;  George  Wiederman, 
Brooklyn;  R.  R.  Young,  Newark,  N.  J.,  and  W.  H. 
Blood,  Jr.,  Boston.  The  bulk  of  the  discussion  cen- 
tered on  concentric  wiring,  and  showed  a  keen  inter- 
est in  the  question  of  its  availability  for  immediate  use. 
Mr.  Cox  stated  that  he  had  secured  opinions  from  a 
large  number  of  contractors  in  the  territory  served  by 
the  Public  Service  Electric  Company  of  New  Jersey, 
and  found  that  they  were  apparently  afraid  they  would 
suffer  by  the  decreased  cost  of  jobs.  Mr.  Blood  sketched 
briefly  the  history  of  concentric  wiring  in  both  Europe 


and  America,  and  stated  thai  without  question  it 
offered  the  safest  and  neate  t  method  of  wiring  yet  de 

d,       He   expressed    doubt,    however,    as   to    whether    it 

will  prove  to  be  the  cheapest  method  in  the  near  future, 

hut  said  that  the  special  commit  t  ee  on  concent  ric  wir- 
ing is  awaiting  the  results  of  further  experiments  by 

central  stations  in  this  country  to  prove  the  case.  Mr. 
Hale  voiced  a  similar  opinion  and  cited  the  lad  that 
Of  the  several  experimental  installations  made  so  tar 
in   Boston  each  one  had   been   made  at  less  expense  than 

that  preceding,  which  seems  to  promise  ultimate  econ 

oinv. 


Commercial  and  Industrial  lAghting 


Industrial  and  Yard  Lighting 

The  145-page  report  of  the  Lighting  Bureau  sub- 
committee on  industrial  and  yard  lighting,  of  which  0. 
R.  Hogue  was  chairman,  was  divided  into  twelve  princi- 
pal sections.  Taking  the  total  horsepower  in  American 
factories  to  be  between  3,000,000  and  4,000,000,  the 
committee  estimated  that  a  lighting  load  of  between  10 
per  cent  and  15  per  cent  of  this  demand  might  be  added 
to  the  central  station  load.  This  factory  lighting  busi- 
ness is  especially  desirable,  because  it  tends  to  increase 
central  station  load  factor  and  plant  efficiency.  Cam- 
paigns of  various  central  stations  for  industrial  and 
factory  lighting  were  outlined  and  the  methods  of  the 
St.  Louis,  Portland,  Ore.,  and  Chicago  companies  were 
described  in  detail.  A  large  part  of  the  report  was 
given  over  to  the  discussion  of  types  of  lighting  units, 
fixtures  and  reflectors,  and  arrangements  for  industrial 
lighting  systems.  Machine  shops,  packing  rooms,  automo- 
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bile  factories,  wood-working  shops,  electric  manufactur- 
ing establishments,  plate-glass  factories,  foundries,  hat 
factories,  freight  depots,  stamping  shops,  punch  and 
drill  rooms,  rubber  factories,  printing  offices,  tailor 
shops,  textile  mills,  copper  works,  shoe  factories,  steel 
mills  and  lumber  mills  are  among  the  industries  repre- 
sented. Lighting  load  factors,  cost  of  maintenance  and 
color  value  of  illuminants  were  some  of  the  other  topics 
described.  Considerable  space  was  also  given  to  the 
illumination  of  railway  yards,  and  recommendations  and 
requirements  for  good  lighting  were  set  forth.  Other 
features  of  out-door  illumination  referred  to  included 
the  lighting  of  playgrounds,  beaches,  building  construc- 
tion, tennis  courts,  trap  shooting,  ice-harvesting  fields, 
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etc.    The  report  concluded  with  a  discussion  of  lighting 
codes  in  Europe  and  the  United  States. 

The  discussion  on  the  report  on  industrial  and  yard 
lighting  was  prolonged  and  spirited.  Those  taking  part 
were  A.  B.  Spaulding,  Jersey  City,  N.  J.,  J.  H.  Adam, 
Elizabeth,  N.  J.,  F.  C.  Hard,  Boston,  Geo.  B.  Mueller, 
Patterson,  F.  D.  Burr,  Denver,  0.  L.  Johnson,  Chicago, 
S.  B.  Burrows,  Newark,  Geo.  H.  Stickney,  Harrison 
N.  J. 

Commercial  Aspects  of  Municipal  and  Highway 
Lighting 

The  field  covered  by  the  report  of  the  sub-committee 
on  commercial  aspects  of  municipal  and  highway  light- 
ing, of  which  T.  F.  Kelly  was  chairman,  includes  public 
thoroughfares  of  all  classes  within  municipalities,  and 
public  highways  under  federal,  State,  county  and  town- 
ship control.  Central  stations,  it  was  pointed  out,  must 
interest  municipal  authorities,  and  emphasis  was  placed 
on  street  lighting  as  a  central  station  "good-will"  asset. 
In  conclusion  it  was  pointed  out  that  central  stations 
should  and  must  make  advances  to  municipal  authori- 
ties, keeping  before  the  latter's  attention  the  service 
that  can  be  given,  and  making  definite  suggestions  re- 
garding proposed  lighting  or  lighting  that  should  be 
developed.  Gradual  expansion  of  the  field  should  not  be 
neglected,  and  direct  responsibility  for  street  lighting 
business  should  be  centered  with  one  individual  in 
authority  connected  with  the  central  station.  The  com- 
mittee recommended  that  the  central  station  should 
withhold  encouragement  from  street  lighting  projects 
not  guaranteed  by  the  city  and  fathered  by  local  organ- 
izations, merchants'  associations  or  individual  property 
owners,  and  that  central  stations  make  an  effort  to 
interest  local  good-road  clubs,  and  automobile  and  high- 
way committees  in  the  lighting  of  public  highways. 

Discussion 

Fred  Scheel,  Streator,  111.,  opened  the  discussion  by 
reading  a  letter  from  F.  C.  Pratt,  San  Francisco,  call- 
ing attention  to  the  fact  that  central  station  managers 
should  keep  in  close  contact  with  city  officials  and 
impress  upon  them  the  need  for  better  street  lighting. 
F.  D.  Beardsley,  St.  Louis,  told  of  a  recent  installation 
in  that  city,  where  a  combination  of  street  lighting 
and  flood  lighting  was  achieved.  Ward  Harrison, 
Cleveland,  Ohio,  commented  on  the  financial  restric- 
tions so  often  found  where  better  street  lighting  is 
desired,  and  suggested  that  it  is  better  to  utilize  the 
city  appropriation  so  far  as  possible  in  the  residence 
streets  and  business  districts  outside  of  the  retail 
shopping  center,  relying  on  co-operative  white-way 
installations,  financed  by  the  merchants,  to  do  the 
rest. 

M.  S.  Seelman,  Jr.,  Brooklyn,  told  of  an  annual  or- 
namental lighting  post  sale  which  has  been  a  feature 
in  that  city  for  three  years.  So  far  2000  of  these 
lampposts  have  been  sold,  which  are  already  produc- 
ing an  annual  revenue  of  $150,000,  being  maintained 
by  the  company  on  a  flat  rate  and  controlled  by  a 
patrol  system.  W.  B.  Bell,  Paterson,  N.  J.,  cautioned 
the  members  not  to  lose  sight  of  the  city  engineer  and 
the  advantage  of  attendance  at  council  meetings. 
Norman  MacBeth,  New  York,  suggested  the  value  of 
calling  upon  the  manufacturer's  illuminating  engi- 
neers for  assistance  in  opening  the  eyes  of  city  offi- 
cials to  the  many  types  of  lighting  available  and  the 
high  standards  which  have  been  adopted  so  largely 
throughout  the  country.  A.  W.  Young,  Camden,  N.  J., 
suggested  as  an  aid  to  the  development  of  better  city 
lighting  the  preparation  of  an  accurate  map  to  graph- 
ically show  the  extent  and  condition  of  present  light- 
ing   systems,    the    needs    of    outlining   territory    and 


measures  which  should   be  taken  properly  to  satisfy 
growing  requirements. 

Electric  Signs  and  Electrical  Advertising 

The  report  of  the  sub-committee  on  electrical  adver- 
tising, of  which  A.  K.  Young  was  chairman,  recited 
profitable  methods  of  electrical  advertising  and  plans  for 
proceeding  to  create  new  avenues  of  electrical  adver- 
tising business.  Taking  up  the  subject  of  flood  light- 
ing, on  which  topic  a  quantity  of  illumination  data  was 
given,  the  installation  of  this  form  of  lighting  was  con- 
sidered particularly  in  connection  with  its  use  for 
illuminating  billboards,  signs,  public  buildings,  monu- 
ments, fountains,  rifle  ranges  and  gun  clubs,  construc- 
tion work,  winter  sports,  pageants,  etc.  It  was  em- 
phatically pointed  out  that  the  electrical  flag  is  not 
electric  advertising  at  all,  and  that  the  central  station 
which  treats  it  as  such  will  defeat  its  own  purpose. 
Recommendations  were  made  for  the  sales  of  electrical 
flags.  Slogan  signs  were  considered  by  the  committee 
to  be  the  best  possible  form  of  advertisement  for  elect ri<- 
signs. 


Miscellaneous 


Report  of  Committee  on  Education  of  Salesmen 

The  committee  on  the  education  of  salesmen,  of  which 
Fred  R.  Jenkins  was  chairman,  has  confined  its  efforts 
to  introducing  and  conducting  the  course  in  commercial 
engineering,  as  outlined  in  the  report  of  last  year.  Be- 
ginning with  Nov.  1  last,  lessons  have  been  sent  out 
monthly  under  the  following  outline :  (1)  Salesmanship; 
(2)  selling  campaigns;  (3)  locating  and  following  up 
prospects;  (4)  advertising;  (5)  merchandising;  (6) 
relations  with  customers;  (7)  meters  and  metering; 
(8)  rates;  (9)  illuminants;  (10)  comparative  cost  of 
lighting;  (11)  principles  of  illumination;  (12)  light- 
ing practice;  (13)  electric  signs  and  display  lighting; 
(14)  wiring;  (15)  motors;  (16)  steam,  gas  and  oil 
engines,  and  (17)   isolated  plants. 

The  enrollment  has  increased  from  an  initial  number 
of  600  to  1035  subscribers  on  March  1  of  this  year,  and 
throughout  the  entire  time  the  work  has  been  self-sup- 
porting. Out  of  a  total  of  1035  subscribers  more  than 
70  per  cent  are  sending  in  answers  to  the  test  questions 
to  be  graded. 

Report  of  Publications  Committee 

C.  A.  Littlefield,  chairman  of  the  publications  com- 
mittee, reported  that  the  use  of  Commercial  Section 
publications  has  increased  materially  this  year,  some 
300  members  having  ordered  this  literature  in  varying 
amounts.  Material  inherited  from  the  preceding  year 
was  also  sold  to  the  number  of  46,145  pieces.  Of  the 
special  "Christmas  Gift"  booklets  prepared  by  the  pres- 
ent committee,  238,300  copies  were  sold,  the  largest  sale 
of  any  single  publication  in  the  history  of  the  section, 
and  the  result  of  a  single  canvas  of  the  membership.  In 
response  to  a  widespread  demand,  the  committee  pub- 
lished a  reprint  of  the  electric-range  report  presented 
before  the  Northwestern  convention  at  Portland  last 
fall,  and  the  entire  edition  of  10,000  copies  was  quickly 
exhausted. 

In  connection  with  the  foregoing  report,  the  electrical 
salesman's  handbook  committee,  of  which  M.  S.  Sul- 
man  was  chairman,  reported  the  publication  of  a  third 
edition  of  the  Handbook  with  revisions  and  valuable 
additions.  The  Handbook  now  includes  sections  on 
salesmanship,  lighting,  power,  steam  heating,  electric 
heating,  and  electric  vehicles. 
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IN  his  opening  address  Chairman  11.  M.  Edwards  men- 
tioned that  during  the  year  the  Accounting  Sec- 
tion had  finished  its  organization  and  that  this  was 
the  section's  first  meeting  as  a  recognized  and  definite 
center  of  association  activity.  He  stated  that  there 
should  be  maintained  at  headquarters  a  competent  staff 
to  facilitate  intercommunication  between  members  and 
direct  those  seeking  information.  Mr.  Edwards  urged 
the  members  of  the  section  to  extend  their  field  of  use- 
fulness and  study  into  the  domain  of  economics  of  the 
business  because  accountants,  he  felt,  are  the  best 
equipped  to  succeed  in  this  field.  Much  more  is  re- 
quired of  member  companies  in  the  form  of  commission 
annual  reports,  he  stated,  than  ever  can  be  assimilated 
or  put  to  useful  purpose,  and  he  was  of  the  opinion 
that  the  time  had  arrived  for  some  action  by  the  asso- 
ciation toward  the  modification  of  this  amount  of  data. 


Classification  of  Accounts 


Committee  Report  on  Classification  of  Accounts 

A  full  report  was  made  by  the  committee  on  classi- 
fication of  accounts,  of  which  William  Schmidt,  Jr.,  was 
chairman,  in  which  it  was  stated  that  as  a  result  of  the 
representation  of  the  association  in  the  National  Asso- 
ciation of  Railway  Commissioners,  a  study  was  begun 
of  the  differences  existing  between  the  N.  E.  L.  A.  clas- 
sification of  accounts  and  the  classifications  of  accounts 
of  the  various  public  utility  commissions.  Each  member 
of  the  committee  was  assigned  a  number  of  commission 
classifications  of  accounts,  and  their  individual  reports 
have  been  sent  in  to  the  chairman  of  the  accounting  com- 
mittee. The  report  concluded  with  a  wish  that  the  next 
accounting  committee  may  be  able  to  arrange  with  the 
National  Association  of  Railway  Commissioners  to 
either  adopt  the  N.  E.  L.  A.  classification  of  accounts  or 
a  classification  that  will  be  agreeable  to  all. 

Discussion 

The  report  of  the  committee  on  the  classification  of 
accounts  was  discussed  by  J.  M.  McShane,  Jefferson 
City,  Mo.;  E.  C.  Scobell,  Rochester,  N.  Y.;  Paul  R.  Jones, 
New  York  City;  M.  0.  Lorenz,  Washington,  D.  C;  H.  M. 
Edwards,  New  York  City;  H.  Howell,  Lincoln,  Neb.; 
Frank  W.  Herbert,  Denver,  Col.;  Edwin  D.  Dreyfus, 
Pittsburgh,  Pa.,  and  Henry  F.  Frasse,  Brooklyn 

In  opening  the  discussion  Mr.  McShane  gave  expres- 
sion to  the  attitude  of  state  commissions^  stating  that 
he  felt  that  the  need  for  standardization  of  accounting 
classification  was  being  manifested  most  especially  in 
the  case  where  one  company  operates  in  more  than  one 
state  and  is  compelled  thereby  to  keep  a  separate  set  of 
books  for  each  state. 

Mr.  Scobell  said  that  in  New  York  State  there  are 
two  commissions  and  that  it  was  not  only  necessary  to 
get  together  with  the  commission  on  points  of  variance, 


but  also  to  get  the  two  commissions  together.  He  con- 
sidered it  of  the  greatest  importance  to  get  the  com- 
missions of  the  various  states  to  work  toward  uniformity 
in  classification. 

Chairman  Edwards  remarked  that  the  classification 
of  the  N.  E.  L.  A.  fits  the  business  and  that  while  there 
may  be  some  things  which  would  be  required  by  the 
commissions  which  the  association  might  naturally  not 
include,  yet  it  is  essentially  the  classification  which  is 
most  comprehensive  and  useable  in  the  electrical  indus- 
try. 

Cost  Accounting  and  Statistics 

T.  J.  Walsh,  Chicago,  chairman  of  the  committee  on 
cost  accounting  and  statistics,  in  his  report  stated  that 
the  committee  had  been  busy  compiling  data,  but  that 
it  was  not  yet  sufficiently  prepared  to  make  a  definite 
recommendation  to  the  members. 

Committee  on  Annual  Reports 

In  a  long  and  detailed  report  the  committee  on  form 
of  annual  report,  of  which  C.  H.  Hodskinson  was  chair- 
man, presented  a  comparison  of  the  annual  reports  of 
electric  utilities  asked  for  by  the  various  public  service 
commissions  which  brought  out  wide  differentiations 
existing  in  the  present  required  public  service  commis- 
sion annual  reports,  and  showed  the  urgent  need  of  a 
uniform  standard  report  to  be  used  by  all  commissions. 

The  report  concluded  with  all  of  the  replies  from  mem- 
ber companies  received  by  the  committee  in  response  to 
its  request  for  opinions  regarding  the  desirability  of  a 
modified  form  of  annual  report. 
Discussion 
.  The  report  was  discussed  by  L.  M  Wallace,  Boston; 
J.  C.  Van  Duyne,  New  York  City;  E.  C.  Scobell,  Roches- 
ter; F.  L.  Hall,  Providence,  and  E.  J.  Fowler,  Chicago. 

Mr.  Wallace  said  that  the  information  required  by  the 
Massachusetts  commission  was  more  valuable  than  that 
of  most  commissions  because  of  its  greatly  simplified 
form. 

Mr.  Scobell  said  that  the  New  York  commission  and 
the  State  Tax  Commission  had  had  conferences,  trying 
to  make  some  items  required  in  the  annual  reports  of 
the  two  commissions  similar,  but  that  it  had  been  found 
hard  to  do  so  since  there  were  so  many  points  of  variance 
in  the  time  and  method  of  making  reports.  This  work 
was  still  going  on,  however,  he  said,  and  it  might  be 
possible  to  accomplish  some  simplification  of  annual  re- 
port statements  for  the  two  commissions. 

Report  of  Question  Box  Committee 

In  a  very  brief  report  the  question  box  committee  of 
the  accounting  section  (E.  A.  Barrows,  chairman),  out- 
lined its  activities  and  stated  that  having  found  the  vari- 
ous public  service  commissions  willing  and  ready  to  co- 
operate with  the  association  it  believed  that  the  foun- 
dation has  been  laid  so  that  in  future  whatever  of  im- 
portance is  passed  upon  by  the  commissions  will  be  sent 
to  the  national  association  for  reference  and  there 
placed  on  file. 
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Miscellaneous 


Membership  Committee  Report 
In  the  report  of  the  membership  committee,  E.  J. 
Allegaert,  Newark,  N.  J.,  chairman,  it  was  stated  that 
the  organization  now  has  about  995  class  B  and  E  mem- 
bers, which  represent  about  10  per  cent  of  the  class  B 
and  E  members  of  the  association. 

Report  of  the  Library  Committee 

A  brief  report  was  made  by  the  accounting  library 
committee  (Alex  Holme,  chairman),  stating  what  the 
association  had  on  hand  in  its  accounting  library  facts 
and  general  or  detailed  information  on  matters  relating 
to  utility  commissions.  The  committee  suggested  that 
the  members  of  the  association  would  find  it  to  their  ad- 
vantage when  in  need  of  data  to  communicate  with  the 
New  York  office  of  the  association  rather  than  corre- 
spond with  such  commissions. 

Report  of  Committee  on  Customers'  Records 

The  committee  on  customers'  records,  of  which  E.  J. 
Fowler  was  chairman,  made  a  report  consisting  princi- 
pally of  a  classification  and  compilation  of  approximately 
600  replies  and  of  the  forms  accompanying  them  re- 
ceived to  a  list  of  questions  sent  out  by  the  committee. 
The  questions  and  replies  were  divided  into  three  groups 
as  follows:  (1)  Meter  reading  information;  (2)  prep- 
aration and  handling  of  the  bill,  and  (3)  ledger  informa- 
tion. The  replies  were  carefully  classified  into  five 
groups  according  to  the  size  of  the  company,  basing  the 
division  of  the  number  of  customers  or  number  of 
meters  reported. 

Discussion 

Those  partaking  in  the  discussion  of  this  report  on 
customers'  records  were  H.  B.  Vincent,  Philadelphia, 
Pa.;  J.  M.  Hogan,  Buffalo,  N.  Y.;  H.  C.  Schlegel,  New 
York;  E.  C.  Scobell,  Rochester;  W.  L.  Bruce,  Mount 
Vernon,  N.  Y.;  E.  D.  Dreyfus,  Pittsburgh;  F.  L.  Hall, 
Providence;  L.  H.  Heinke,  Grand  Rapids;  H.  L.  Brown, 
Chicago;  J.  C.  Jacobus,  Detroit;  Hermann  Spoehrer,  St. 
Louis;  F.  L.  Leightner,  Brooklyn,  and  J.  R.  Malone,  New 
York. 

The  discussion  brought  out  the  experience  of  the 
members  with  regard  to  the  photostat  method  of  reading 
meters.  Mr.  Schlegel  had  made  extensive  tests  with 
the  photostat  and  had  found  that  it  made  a  very  satis- 
factory record,  but  that  it  considerably  increased  the 
expense  of  taking  meter  readings.  Mr.  Scobell  said  that 
the  photostat  method  had  been  adopted  in  Rochester 
for  reading  the  time  meters  but  that  his  company  had 
not  found  this  method  practicable  for  use  with  the  or- 
dinary meter. 

Purchasing  and  Storeroom  Accounting 

The  committee  on  purchasing  and  stores  accounting 
of  which  H.  F.  Frasse  was  chairman,  in  its  report  sub- 
mitted recommendations  regarding  emergency  orders 
and  petty  cash,  ordering  of  materials,  invoices,  filing  of 
requisitions,  price  lists,  inventory,  sale  of  scrap  ma- 
terial and  appliances  as  follows:  That  emergency  or- 
ders be  paid  for  from  petty  cash;  that  the  purchasing 
department  handle  all  purchasing  transactions  with  a 
regular  form  of  order  designed  to  meet  the  require- 
ments of  individual  companies,  copies  to  be  sent  to  the 
vendor,  ordering  department  and  all  others  essentially 
concerned  and  who  are  responsible  for  follow  ups ;  that 
the  purchasing  department  keep  an  invoice  record  and 
that  original  invoices  be  kept  in  this  department;  that 
requisitions  be  kept  on  file  for  one  year;  that  catalogs, 
price  lists,  etc.,  be  filed  alphabetically  and  cross  indexed ; 
that  all  physical  inventories  be  taken  under  direction  of 


the  purchasing  agent,  storekeeper  and  others  acting  in 
accord;  that  perpetual  inventories  be  kept;  that  inven- 
tories be  not  kept  at  market  value;  that  companies  hav- 
ing storehouses  in  different  departments,  as  well  as  a 
general  storeroom,  have  a  general  storekeeper  in  charge 
of  all,  reporting  to  the  purchasing  agent;  that  the  pur- 
chasing or  stores  department  have  charge  of  the  sale  of 
scrap  material ;  that  to  classify  and  systematize  the  pur- 
chasing of  electrical  appliances  for  sale  in  electric  shops 
an  appliance  committee  be  appointed  consisting  of  the 
purchasing  agent,  general  sales  agent  and  any  others 
qualified  to  pass  on  appliance  material. 
Discussion 
Discussion  of  this  report  was  entered  into  by  F.  J. 
Farley,  F.  L.  Leightner,  J.  C.  Van  Duyne,  all  of  Brook- 
lyn, and  F.  L.  Hall,  Providence.  Mr.  Leightner  ad- 
vocated central  control  of  all  stores  instead  of  having 
separate  storages  for  different  departments.  He 
thought  that  the  question  of  the  maximum  and  mini- 
mum quantities  of  storeroom  supplies  should  be  under 
the  control  of  the  engineers  in  a  great  many  classes  of 
supplies,  and  that  the  engineers  should  pass  on  all 
classes  of  materials  which  are  not  considered  as  regu- 
lar stock. 

Purchasing  and  Supply  Accounting 
A  paper  entitled  "Purchasing  and  Supply  Accounting 

and   the   Care   and   Handling  of   Supplies,"   by   W.   A. 

Bogard,  described  the  methods  employed  by  the  New 

York  Edison  Company  for  handling  and  buying  supplies. 
Discussion 
Discussion    followed   which   was   participated   in   by 

J.  C.  Van  Dyne,  Brooklyn;  C.  Martin,  Chicago;  E.  C. 

Scobell,  Rochester;  J.  H.  Hunt,  San  Francisco;  J.  0. 

Moore,  Long  Island  City;  E.  D.  Dreyfus,  Pittsburgh; 

A.  R.  Jones,  Chicago;  F.  L.  Hall,  Providence,  and  W.  F. 

Stevens,  Boston. 

A  Correspondence  Course  in  Accounting 
The  purpose  of  the  paper  presented  by  A.  L.  Holme 
and  J.  R.  Wildman  was  to  outline  a  course  in  accounting 
which  may  be  carried  on  under  the  auspices  and  direc- 
tion of  the  Accounting  Section.  The  course  has  been 
planned  to  cover  four  years,  and  it  aims  to  meet  the  re- 
quirements of  a  varied  list  of  members  who,  generally 
speaking,  may  be  divided  into  three  groups:  (1)  Those 
who  have  need  for  a  thorough  grounding  in  bookkeep- 
ing and  business  practice;  (2)  those  who  are  sufficiently 
prepared  to  study  accounting  to  advantage,  and  (3) 
those  who  desire  to  study  intensive  accounting  as  ap- 
plied to  the  electric  light  industry.  After  showing 
what  the  course  would  consist  of  in  detail,  the  authors 
laid  down  a  few  rather  general  instructions  regarding 
the  best  methods  for  conducting  a  course  and  said  that 
on  a  basis  of  500  subscribers  the  individual  cost  should 
not  execed  $15  per  annum,  and  that  sum  could  be  paid 
on  the  instalment  plan. 

Discussion 
The  paper  was  discussed  by  J.  W.  Lieb,  New  York; 
J.  C.  Van  Duyne,  Brooklyn;  Douglas  Burnett,  Balti- 
more; H.  F.  Frasse,  Brooklyn;  G.  J.  Fowler,  Chicago; 
F.  L.  Hall,  Providence;  F.  L.  Leightner,  Brooklyn;  A. 
H.  Randall,  New  York;  T.  H.  Collins,  Brooklyn,  and 
E.  C.  Scobell,  Rochester. 

Mr.  Lieb  suggested  that  a  lecture  be  added  in  the 
third  or  fourth  year  of  the  course  on  terminology  and 
terms.  He  thought  it  would  be  of  immense  value  to 
the  accountant  to  be  made  familiar  with  and  intro- 
duced to  the  electrical  terms.  Mr.  Van  Duyne  said 
that  the  Brooklyn  company  has  courses  of  study  for  its 
employees  for  which  the  cost  is  deducted  in  small 
amounts  from  their  salary  and  that  upon  the  comple- 
tion of  the  course  the  entire  sum  is  refunded. 
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IN  his  address  Chairman  Walter  II.  Johnson  of  Phila- 
delphia reviewed  the  history  of  the  Electric  Ve- 
hicle Association.  He  commented  on  its  affiliation 
with  the  N.  E.  L.  A.,  and  pointed  out  the  fact  that  the 
Electric  Vehicle  Association  had  not  lost  its  identity. 
In  closing  he  urged  that  all  members  in  the  future  use 
their  best  efforts  to  effect  the  establishment  of  broad 
and  liberal  electric-vehicle  policies  among  the  central- 
station  companies. 


Sales  Promotion  and  Co-operation 


Co-operation   for  Publicity,  the   Solution   of  the 
Electric  Vehicle  Problem 

In  sixteen  years  the  electric  vehicle  has  shown  little 
cr  no  substantial  growth  in  volume  or  prestige,  accord- 
ing to  figures  presented  by  E.  P.  Chalfant  in  his  paper 
on  "Electric  Passenger  Vehicle  Problems  and  Activi- 
ties." In  1904  the  1425  electrics  built  constituted  6.6 
per  cent  of  the  total  motor-car  production  for  the  year, 
in  1913  5000  electric  pleasure  cars  were  built — hardly 
1 J  i  per  cent  of  the  total  output.  For  1916  the  per- 
centage has  dwindled  to  a  mere  fraction,  despite  the  im- 
provement in  the  popularity  of  the  electric  secured 
through  organized  effort.  Passing  over  ambitious  but 
ill-advised  predictions  for  "the  $500  electric"  as  "the 
car  of  the  future"  made  in  lots  of  1,000,000  a  year,  Mr. 
Chalfant  declared  that  nevertheless  a  substantial  field  is 
at  present  open  to  the  electric  vehicle.  Fifty-four  Amer- 
ican cities  exceeding  100,000  population  should  each 
absorb  100  cars  a  year.  Fifty-nine  other  cities 
between  50,000  and  100,000  should  each  take  fifty. 
Cities  between  25,000  and  50,000,  which  number  133, 
should  take  twenty-five  cars  apiece.  And  350  other 
towns  above  10,000  can  readily  use  ten  each.  This  rep- 
resents a  demand  totaling  15,225  cars  per  annum.  Or, 
on  a  basis  of  one  car  to  each  2000  inhabitants,  the  total 
population  of  34,000,000  should  absorb  17,000  cars. 

Mr.  Chalfant  declared  that  the  fundamental  reasons 
why  the  electric  car  has  not  attained  the  popularity  it 
deserves  are:  (1)  The  failure  of  the  manufacturers  to 
properly  educate  the  general  public  regarding  the  won- 
derful utility  of  the  electric.  (2)  The  failure  of  the 
central  station  to  make  it  easy  to  own  and  operate  the 
electric  by  an  adequate  distribution  of  charging  and 
boosting  stations.  The  early  electrics  of  limited  speed, 
range  and  utility  produced  popular  impressions  which 
still  exist.  On  the  other  hand,  electric  car  makers  have 
been  too  prone  to  feature  expense  and  luxurious  fittings 
in  their  advertising.  The  electric  of  to-day,  declared 
Mr.  Chalfant,  is  a  practical,  economical  and  efficient 
motor  car,  capable  of  performing  fully  95  per  cent  of 
the  demands  made  upon  the  gasoline  car — but  the  possi- 
bilities of  that  little  5  per  cent,  though  hardly  relevant, 
sell   1,000,000  gasoline  cars  a  year.     Summing  up  an 


analysis  of  the  actual  respective  demands  upon  the  gaso- 
line and  electric  cars,  Mr.  Chalfant  declared  (1)  that 
purchasers  of  inclosed  cars  who  do  not,  and  never  will, 
require  surplus  power,  are  more  efficiently  and  economic- 
ally served  by  the  electric,  and  (2)  that  owners  of  high- 
powered  touring  cars  who  demand  surplus  power,  may 
secure  exceptional  advantages,  including  economy,  by 
adding  an  electric  to  the  "stable"  for  use  as  a  family 
car  in  town  and  suburban  service.  If,  therefore,  ac- 
cording to  Mr.  Chalfant,  the  manufacturers  (who  get 
one  profit  on  the  sale  of  a  car)  and  the  central  stations 
(who,  serving  each  car  over  an  average  of  seven  years, 
total  even  a  larger  profit  per  car  than  that  of  the  origi- 
nal manufacturer)  will  co-operate  for  two  years  in  edu- 
cational publicity,  the  central  stations  contributing  15 
per  cent  of  their  present  income  from  the  sale  of 
vehicle-charging  energy,  and  also  lending  their  influ- 
ence by  example,  the  aforesaid  output  of  15,000  electric 
vehicles  per  year  can  be  secured  in  twenty-four  months 
— and  in  seven  years  central  stations  will  be  receiving 
$10,000,000  per  annum  from  vehicle-charging  energy. 

In  the  discussion,  Frank  W.  Smith,  New  York,  took 
exception  to  the  statement  in  the  paper  that  central 
station  companies  have  not  contributed  to  the  electric 
vehicle  advertising  appropriation.  He  said  that  of 
$75,000  spent  during  the  last  year  for  advertising  the 
central  station  companies  had  contributed  85  per  cent. 
Central  Station  Promotion  of  the  Electric 

In  discussing  means  of  promoting  the  electric  pas- 
senger car  and  truck  in  the  face  of  the  recent  rapid  de- 
velopment of  their  gasoline  rivals,  W.  P.  Kennedy  ques- 
tioned as  to  whether  a  limited  advertising  expenditure 
would  be  of  more  than  transitory  value,  and  expressed 
his  belief  that  a  successful  attack  would  require  some 
form  of  guarantee  of  the  superior  economy  of  the  elec- 
tric, perhaps  taking  the  form  of  a  garage  service  main- 
taining the  vehicle  in  constant  working  condition  for  a 
flat  price  per  annum.  The  investment  for  such  a  guar- 
antee plan  would  amount  to  only  3  per  cent  of  the  in- 
vestment in  the  trucks,  figured  Mr.  Kennedy,  and  of  the 
income,  at  a  rate  not  exceeding  the  cost  of  the  service 
were  the  individual  furnishing  it  to  itself,  40  per  cent 
would  be  net.  The  magnitude  of  the  opportunity  was 
graphically  described  by  the  author  in  the  statement 
that  almost  any  central  station  could  double  its  existing 
volume  of  business  by  securing  the  total  electric  vehicle 
load  in  its  territory.  It  should  also  be  remembered,  he 
said,  that  in  a  few  short  years  the  automobile  business 
has  reached  an  annual  volume  of  $1,000,000,000,  twice 
the  business  of  the  central  station  industry.  This  sur- 
Central  Station  Co-operation 

The  committee  on  central  station  co-operation,  E.  S. 
Mansfield,  chairman,  predicted  greater  usefulness  for 
the  electric  vehicle  body  in  its  new  affiliation,  and  urged 
prising  total  indicates  that  the  central  station  may  well 
recognize  its  temporary  opportunity  in  the  change  being 
forced  from  old  to  new  city  merchandise  transportation. 
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former  E.  V.  A.  members  to  co-operate  also  in  the  in- 
terests of  the  N.  E.  L.  A. 

In  the  interesting  discussion  which  followed  Mr. 
Mansfield's  paper,  H.  A.  Wagner,  Baltimore,  Md.,  P. 
D.  Wagoner,  Long  Island  City,  and  E.  W.  Lloyd,  Chi- 
cago, joined.  Mr.  Wagner,  the  president  of  the  Balti- 
more central  station  company,  said  that,  while  the  de- 
velopment of  the  electric  vehicle  is  not  in  its  infancy, 
the  manufacturing  of  electrics  is  decidedly  in  that 
state.  If  there  are  no  prospects  of  a  profit  in  the  elec- 
tric vehicle  business,  said  he,  there  is  little  chance  of 
its  becoming  a  business  of  any  moment.  Electric  ve- 
hicle manufacturers  are  not  offering  the  inducements  to 
sale  agencies  that  are  being  offered  by  gas-car  makers. 
The  statement  that  there  are  no  profits  to  divide  with 
the  middle  man  should  not  be  used  in  the  agency  argu- 
ment, because  the  middle  man,  in  order  to  develop  the 
business,  must  have  a  profit  and  it  is  the  place  of  the 
manufacturer  to  supply  this  money  in  the  interest  of 
promoting  future  sales.  Central  stations  should  either 
take  the  agencies  themselves  or  take  the  responsibility 
for  this  function.  In  return  the  central  stations 
should  demand  that  the  manufacturer  make  the  same 
arrangements  with  them  that  gas-car  makers  have  with 
their  agencies.  It  is  also  incumbent  upon  the  central 
stations  to  see  that  there  is  a  good  electric  vehicle 
garage  in  every  sizable  town. 

"I  feel,"  continued  the  speaker,  "that  every  member 
company  of  the  N.  E.  L.  A.  should  order  at  least  one 
electric  truck  during  the  coming  year  that  would  give 
the  manufacturers  more  business  than  they  could  han- 
dle. I  am  willing  during  the  coming  year  to  place  an 
order  for  twenty-five  trucks."  In  closing,  Mr.  Wag- 
ner recommended  that  the  chair  appoint  a  committee 
on  manufacturers'  problems. 

Electric  Trucks  in  Federal  and  Municipal 
Transportation 

The  committee  on  federal  and  municipal  transporta- 
tion (James  H.  McGraw,  chairman)  enumerated  the 
many  uses  for  electric  trucks  in  government  and  city 
service,  pointing  out  that  this  field,  which  can  best  be 
reached  through  the  local  central  station  man  who  is 


AN  ELECTRIC  SPRINKLING  WAGON  AT  BIRMINGHAM,  ALA. 
SIMILAR  EQUIPMENT  IS  IN  USE  AT  LYNN,  MASS.,  WHERE  THE 
TANK  IS  REMOVED  DURING  THE  WINTER  AND  A  HOPPER  BODY 
FOR  ASHES   SUBSTITUTED 

already  in  close  touch  with  the  municipal  government, 
offers  a  powerful  lever  for  opening  up  the  broader  com- 
mercial and  industrial  fields  for  the  electric.  It  is 
through  the  central  station  that  the  public  and  the  poli- 
tician must  be  educated.  Electric  trucks  are  now  used 
with  signal  success  for  fire  apparatus,  police  patrols,  am- 


bulances, street  sweeping,  cleaning  and  sprinkling,  ash 
and  garbage  wagons,  and  for  such  miscellaneous  appli- 
cations as  city  officials'  and  engineers'  cars,  school  buses, 
road  rollers,  etc.  Figures  for  the  Philadelphia  fire  de- 
partment trucks  were  presented  in  detail,  and  the  ad- 
vantages of  the  electric  for  every  municipal  purpose 
were  pointed  out.  The  report  closed  with  accounts  of 
electric  cars  in  mail,  parcel  post  and  other  government 
service. 

Discussion 

In  the  discussion  of  the  report  Frank  W.  Smith  of 
New  York  said  the  affiliation  of  the  Electric  Vehicle  As- 
sociation with  the  N.  E.  L.  A.  will  give  members  of  the 
former  society  a  better  opportunity  to  bring  the  cen- 
tral station  companies  to  realize  the  advantages  and 
the  wide  adaptability  of  the  electric  vehicle.  E.  S. 
Mansfield,  Boston,  Mass.,  declared  that  every  kind  of 
transportation  needed  by  central  station  companies  can- 
not be  economically  given  by  electric  vehicles  because 
it  is  poor  business  to  have  any  piece  of  machinery  which 
represents  a  high  investment  value,  standing  idle  part 
of  the  time.  H.  N.  Muller,  Pittsburgh,  cautioned  sales- 
men against  putting  their  selfish  interests  ahead  of 
the  best  interests  of  the  industry.  Others  who  dis- 
cussed the  paper  were  J.  W.  Freeman,  Philadelphia;  W. 
J.  Miller,  Newark,  N.  J.;  R.  L.  Heberling,  Philadelphia, 
and  R.  L.  Lloyd,  Philadelphia.  In  closing  the  discus- 
sion Mr.  McGraw  suggested  to  ihe  incoming  adminis- 
tration that  next  year  one  session  of  the  Electric  Ve- 
hicle Section  be  held  at  a  time  when  no  other  meetings 
are  in  progress  so  that  everyone  interested  in  vehicles 
can  attend. 


Commercial  Truck  Topics 


Battery  Service  for  Electric  Vehicles 

In  his  paper  describing  the  battery  exchange  system 
for  electric  vehicles  viewed  as  a  unit  in  a  comprehen- 
sive plan  for  the  successful  exploitation  of  the  electric, 
P.  D.  Wagoner,  Long  Island  City,  N.  Y.,  traced  the  de- 
velopment of  the  idea  and  its  early  use  in  Hartford, 
Conn.,  where  seventy-seven  trucks  are  now  in  service 
on  the  battery  exchange  plan.  Incidentally,  it  may  be 
added  that  the  Hartford  Electric  Light  Company  is  sell- 
ing 600,000  kw.-hr.  of  off-peak  primary  energy  for  this 
truck  load.  Averages  of  1000  to  1100  miles  per  month 
per  vehicle  are  not  uncommon.  In  Boston  a  variety  of 
vehicles  are  now  being  operated  on  a  battery  service 
system. 

Under  the  battery  service  system,  said  Mr.  Wagoner, 
electric  truck  operation  is  reduced  to  its  simplest  form, 
and  means  to  truck  users  a  substantial  reduction  in 
truck  investment,  entire  avoidance  of  charging  appa- 
ratus and  garage  investment,  relief  from  care  of  bat- 
teries and  reduction  of  all  battery  costs  to  a  fixed 
monthly  basis  of  miles  traveled. 

In  the  discussion  of  Mr.  Wagoner's  paper  Gale  Reid, 
Chicago,  Wilson  Bentley,  Chicago,  and  R.  L.  Lloyd, 
Philadelphia,  took  part.  The  speakers  outlined  bat- 
tery exchange  and  rental  plans  and  declared  them  to  be 
more  successful  than   previous  battery  methods. 

Progress  in  Electric  Truck  Manufacture 

In  tracing  the  development  of  the  present  durable, 
efficient  and  economical  electric  truck,  F.  E.  Whitney 
pointed  out  the  improvements  secured  through  reduc- 
ing weight  of  batteries  and  simplifying  connections  of 
cells;  through  the  introduction  of  the  ampere-hour 
meter;  through  standardization  of  wheel  dimensions; 
through   use  of  ball  bearings   in  motors,   and   through 
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under-cutting  of  commutator  slots;  through  use  ol 
newable  parts  In  controllers;  through  use  of  conduil  for 
Inclosing  wiring;  through  substitution  of  alloj  steel 
springs,  and  through  use  of  bayonet-joinl  lamp  and 
mechanical  warning  signals.  In  closing,  Mr.  Whitney 
described  a  service  system  offered  to  truck  owners  In 
Philadelphia,  by  which  not  onlj  batteries  and  wheeli 
are  furnished  on  s  rental  basis,  bul  a  complete 
garage  and  maintenance  service  Is  offered  ai  a  fixed 
rate  per  month. 

I  M'i  RATING    RE<  ORDS    and   Costs 

in  tln>  joint   reporl  of  the  committee  on  operating 
records  (W.  P.  Kennedy,  chairman)  and  the  garage  and 

rates    Committee    (George     B.     Foster,    chairman)    data 

previously  collected  by  the  committee  on  tin-  daily  oper 

ating  costs  of  various  sizes  of  vehicles  were  reproduced 

in  striking  graphic  form.     Figures  based  upon  the  re- 


The  Passenger  Car 
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CHART    SHOWING   COMPARATIVE   COSTS   OF    HORSE    AND   VEHICLE 
OPERATION 

cent  Electrical  World  investigation  were  presented 
to  show  maximum,  minimum  and  average  costs.  A 
novel  chart  analyzing  the  various  elements  of  cost  of 
garaging  electric  vehicles  included  figures  of  actual  ex- 
perience for  the  purpose  of  accentuating  relative  impor- 
tance of  the  various  factors.  Other  curves  presented 
data  on  charging  energy  consumed,  required  sizes  of 
garages,  etc. 

Electric  Industrial  Truck  Applications 

In  the  handling  of  freight  in  railroad  terminals,  sav- 
ings as  high  as  40  to  50  per  cent  can  be  effected  by  use 
of  the  electric  industrial  truck,  according  to  C.  W. 
Squires,  Jr.  The  industrial  truck  is  the  most  flexible  of 
freight  handling  equipment,  and  has  been  used  to  re- 
place the  hand  truck  on  a  ratio  of  fifteen  to  one.  Among 
the  several  types  in  use  are  the  baggage  truck,  factory 
truck  (with  fixed  and  with  elevated  platforms),  the  dock 
truck,  the  tractor  for  factory,  yard  and  lumber  tram- 
way work,  the  crane  truck  for  towing,  lifting  and  carry- 
ing on  the  hook,  but  the  most  universally  applied  is  per- 
haps the  "electric  stevedore"  as  built  in  lengths  of  6 
ft.  to  10  ft.  The  battery  and  motor  are-  mounted  be- 
neath the  freeboard  deck,  and  the  truck  speed  is  7  miles 
per  hour,  for  ten  hours.  The  average  freight  handler 
can  learn  to  operate  one  of  these  trucks  in  a  day.  Many 
manufacturers  have  replaced  industrial  railway  tracks 
with  concrete  runways  for  trucks,  tractors  and  trailers, 
and  architects  are  now  giving  consideration  to  truck 
transportation  methods  in  designing  terminals,  ware- 
houses, docks  and  industrial  plants. 


Garage  Service  and  the  Vehk  u  Manufacti  rer 

in  his  paper  entitled  "Greater  Garage  Service"  Harry 
Salvat,  an  elect  in-  garage  owner  of  Chicago,  declared  the 

tardy    development    of    the   electric    plea   ure   car    to    be 

due  to  the  enmity  engendered  by  vehicle  manufactui 
among  the  garage  men  who,  instead  of  being  "boosto 

for  the  electric,  have  in  many  instances  come  to  take 
every  opportunity  to  knock  the  electric  in  favor  of  the 
gasoline  car.  The  owner  of  an  electric  sends  his  car 
to  the  manufacturer's  agency  for  inspection,  and,  said 
Mr.  Salvat,  receives  long  reports  of  trivial  or  imaginary 
defects — "Grease  cups  not  turned";  "battery  sulphated, 
should  have  long  overcharge";  "tires  not  sufficiently  in- 
flated—left rear  70  lb.,  right  front  68  lb.,"  etc.  After 
a  few  months  of  such  irritating  reports  the  owner  natur- 
ally reaches  the  conclusion  that  his  car  is  being  ruined 
by  the  garageman.  Meanwhile  his  friends  with  gaso- 
line cars,  who  receive  no  such  reports,  prevail  upon  the 
disheartened  owner  to  give  over  his  electric  and  buy  a 
gas  car,  a  process  which  is  likely  to  be  encouraged  by 
the  embittered  garage  man.  The  solution  of  this  in- 
justice, pointed  out  Mr.  Salvat,  is  to  make  every  garage 
owner  a  friend,  and  to  co-operate  with  him  at  every 
opportunity.  "Do  not  touch  a  battery  or  tire  sale  on  a 
car  that  he  is  taking  care  of,  for  that  is  his  business, 
not  yours.  Remember,  if  the  garage  man  is  not  suc- 
cessful, the  manufacturer  will  go  broke."  In  conclusion 
Mr.  Salvat  described  the  exacting  service  required  of 
the  electric  garage  in  a  city  like  Chicago. 


Miscellaneous 


Tires  and  Vehicle  Efficiency 

S.  V.  Norton  in  his  paper  described  the  characteristics 
of  solid,  cushion  and  pneumatic  tires  for  pleasure  ve- 
hicles, pointing  out  that  the  last-named  have  advantages 
of  resilience,  comfort  to  the  occupants  of  the  vehicle, 
economy  of  energy  consumption,  and  fair  mileage  com- 
pared with  solid  tires.  The  author  discussed  the  me- 
chanics of  the  action  of  a  tire  at  the  time  of  receiving 
a  road  shock,  and  described  in  detail  the  construction 
of  the  tire  carcass  and  casing.  Turning  to  the  field  of 
commercial  trucks,  Mr.  Norton  demonstrated  that  in 
this  case,  where  comfortable  riding  and  speed  are  of 
minor  importance  while  reliability,  efficiency  and  low 
cost  of  operation  are  paramount,  the  steel-base,  solid 
tire  is  the  most  suitable.  For  industrial  trucks  solid 
rubber  tires  were  recommended. 

In  the  discussion  which  followed  Mr.  Norton's  paper 
J.  W.  Freeman  of  Philadelphia,  H.  M.  Muller  of  Pitts- 
burgh and  R.  Lloyd  of  Philadelphia  took  part. 

Preferential  Insurance  Rates  for  Electric 
Vehicles 

The  committee  on  insurance  (Day  Baker,  chairman) 
urged  members  to  take  advantage  of  the  work  of  former 
E.  V.  A.  committees  in  securing  preferential  rates  for 
electric  vehicles.  Lack  of  interest  during  the  last  two 
years  has  caused  some  insurance  companies  to  cancel 
these  preferential  rates.  In  Boston,  for  example,  a 
preferential  of  15  to  50  per  cent  is  granted  in  favor  of 
electrics.  Other  concessions  are  made  for  detail  im- 
provements. In  Chicago  a  co-operative  insurance  plan 
has  secured  protection  at  reduced  cost.  In  Wichita, 
Kan.,  the  fire  rate  on  the  electric  is  1.5  per  cent. 
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THE  report  of  Chairman  Arnold  of  the  Company 
Sections  Section  was  enthusiastically  received, 
and  the  discussion  of  it  was  participated  in 
by  E.  A.  Edkins,  Chicago;  Douglas  Burnett,  Balti- 
more; J.  S.  Cruickshank,  Baltimore;  A.  L.  Atmore, 
Philadelphia;  J.  C.  Hobbs,  Pittsburgh;  K.  A.  Anty, 
Chicago,  and  George  P.  Morgan,  Washington. 

The  Company  and  the  Company  Section 

Believing  that  there  are  possibly  too  many  members  in 
company  sections  at  the  present  time,  and  that  not  a 
considerable  percentage  of  them  receive  the  worth  of 
their  money,  M.  S.  Seelman,  Jr.,  presented  a  paper  en- 
titled "The  Company  and  the  Company  Section"  in  which 
he  discussed  this  matter  in  its  relation  to  the  large  com- 
pany and  its  employees.  He  suggested  the  creation  of 
an  associate  Class  B  membership  with  nominal  dues. 

Discussion 
Discussion  on  Mr.  Seelman's  paper  then  ensued,  by 
T.   H.   Collins   and   C.  W.   Halstrom,   Brooklyn;   C.   W. 
Ward,  Pittsburgh,  and  Frank  Murtha,  Philadelphia. 

Financing  Company  Sections 

After  prefacing  his  paper  entitled  "Financing  Com- 
pany Sections"  with  a  brief  account  of  the  benefits  to 
be  derived  from  company  section  activity,  A.  L.  Atmore 
made  a  careful  analysis  of  the  different  methods  of 
financing  company  sections,  showing  advantages  and  ob- 
jections and  pointing  out  their  adaptability  to  sections 
of  large  and  small  companies. 

Company  Section  Educational  Work 

Company  section  educational  work,  Douglass  Burnett 
pointed  out  in  a  paper  by  that  name,  best  fosters  the 
pure  constructive  work  of  an  organization  through  that 
section.  Besides  strengthening  the  ability  and  character 
of  the  individual  employees,  the  educational  work,  he 
emphasized,  puts  the  management  of  the  company  in  a 
position  to  judge  of  the  character  and  capabilities  of 
employees  and  gives  the  superintendents  definite  assist- 
ance when   opportunities  for  promotion  occur. 

Employees'  Activities 

Should  all  employees  be  under  the  auspices  of  the 
N.  E.  L.  A.  company  section?  was  the  question  asked  by 
Joseph  D.  Israel  in  his  paper  on  "Employees'  Activities." 
He  addressed  a  letter  to  the  company  sections  to  ascer- 
tain actual  working  conditions,  and  the  replies  he  classi- 
fied under  three  general  headings. 

Company  Section  Entertainment  and  Recreation 

Company  section  work  has  the  purpose  and  function 
to  increase  the  efficiency  of  member  companies  by  in- 
creasing the  efficiency  of  employees,  according  to  Alexan- 
der D.  Bailey  in  a  paper  on  company  section  entertain- 


ment and  recreation,  and  the  most  popular  and  important 
feature  of  that  work  has  to  do  with  recreation  and  en- 
tertainment. He  said  that  the  marked  development  and 
success  of  the  recreation  and  entertainment  features  of 
company  section  work  have  proved  their  need  and  their 
usefulness,  and  these  in  turn  have  assured  their  further 
development  and  success. 

Formation  and  Methods  of  Conducting  Company 
Sections 

In  a  paper  devoted  to  a  discussion  of  the  general  prob- 
lems encountered  in  the  formation  and  methods  of  con- 
ducting company  sections,  E.  C.  Stone  offered  sugges- 
tions for  meeting  some  of  the  situations  that  he  said, 
are  almost  certain  to  present  themselves  in  the  develop- 
ment of  a  section.  The  section  must  have  some  attrac- 
tion for  every  member  of  the  company,  young  and  old, 
from  executive  to  office  boy;  the  men  must  be  given 
what  they  want,  and  in  addition  the  section  should  have 
a  moral  influence,  should  be  conducted  liberally,  must  be 
democratic,  and  must  be  voluntary  in  membership. 

The  Company  Section  Bulletin 

In  a  paper  entitled  "Company  Section  Bulletins,"  W. 
A.  Shoudy  stated  that  in  less  than  a  decade  central  sta- 
tion bulletins  have  grown  to  the  number  of  twenty-one, 
including  three  which  came  out  within  a  year.  These 
publications,  which  he  held  to  be  in  a  distinct  class  in 
that  they  have  no  paid  subscribers  and  no  income  from 
advertisers,  have  a  twofold  object:  (1)  to  educate  in  the 
broadest  sense  of  the  term,  and  (2)  to  build  up  an  esprit 
de  corps,  improving  individual  efficiency  and  developing 
greater  loyalty. 

Discussion 

The  papers  by  Mr.  Burnett  and  Mr.  Atmoore  were 
discussed  jointly  by  C.  W.  Ward,  Pittsburgh ;  F.  L. 
Leightner,  Brooklyn;  H.  Spoehrer,  St.  Louis;  D.  C. 
Bruce,  Baltimore;  Thomas  Kelly,  Dayton;  Frank 
Murtha,  Philadelphia;  R.  R.  Jones,  Chicago;  E.  J. 
Doyle,  Chicago,  and  J.  C.  Hobbs. 

The  papers  by  Mr.  Bailey  and  Mr.  Israel  were  dis- 
cussed jointly  by  E.  C.  Stone,  Pittsburgh;  T.  H.  Collins, 
Brooklyn;  Henry  Bostwick,  San  Francisco;  H.  N.  Mul- 
ler,  Pittsburgh,  and  Harold  Wright,  Chicago. 

The  paper  on  "Formation  and  Methods  of  Conducting 
Company  Sections,"  by  E.  C.  Stone,  was  discussed  by 
H.  N.  Muller  of  Pittsburgh. 

The  paper  on  "Company  Section  Bulletins,"  by  W.  A. 
Shoudy,  was  discussed  by  H.  A.  Seymour,  Chicago;  D. 
C.  Bruce,  Baltimore;  A.  D.  Bailey,  Chicago,  and  Henry 
Bostwick,  San  Francisco. 

Company  Section  Exhibit 

For  the  first  time  on  an  extensive  scale  the  committee 
on  company  sections  exhibited  schedules  for  conduct- 
ing section  meetings,  forms  of  organization,  etc. 
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Torn  Down  After  Twenty  Years  of  Service 

Harrison  Street  Generating  Station  of  the  Commonwealth  Edison  Company,  Chicago's  Great 
Laboratory,  Practically  Obsolete  in  Two  Decades,  Makes 

Way    for   Railroad  Terminal 


Stations  tnaj  ci  me 
ami  stations  may  go, 
but  tin'  electrical  art, 
like  Tennyson's  "brook," 
bids  fair  to  go  on  forever, 
deepening  and  broadening 
as  it  goes.  Harrison  Street 
station  in  Chicago,  once  a 
"top-notcher"  in  steam  gen- 
erating station  design,  has 
become  a  thing  of  the  past. 

The  official  death  not  ire 
was  written  by  Samuel  In- 
sull,  the  man  who  brought 
old  Harrison  Street  into 
existence,  and  forms  a  par- 
agraph of  his  annual  report 
of  Dec.  31,  1915,  as  presi- 
dent of  the  Commonwealth 
Edison  Company.  The 
paragraph  which  disposes  of  the  plant  reads  as  follows: 

"The  old  generating  station  known  as  the  Harrison 
Street  station,  located  at  Harrison  Street  and  Chicago 
River,  which  was  erected  in  1893,  and  which  for  a  period 
of  ten  years  was  the  company's  principal  generating  sta- 
tion, has  been  sold  by  the  company  to  the  Cbicago  &  Alton 
Railroad  for  $1,300,000.  With  the  constant  developments 
in  the  production  and  distribution  of  electricity,  this  sta- 
tion, regarded  as  one  of  the  best  in  existence  wben  it  was 
constructed,  became  obsolete,  and  for  some  years  it  has 
been  used  only  as  a  substation  and  to  assist  occasionally 
in  taking  care  of  .the  heaviest  winter  loads.  It  will  be  en- 
tirely dismantled  in  the  course  of  a  few  months." 


The  guest  book  of  the  Harrison  Street  station  in 
Chicago  reveals  the  interest  manifested  in  its  de- 
sign "ml  construction  as  mi  early  and  advana 
ample  of  large  plant  operation.  Later  on  it  attracted 
interest  as  the  workshop  in  which  Chicago's  /< 
generating  and  distribution  system  was  evolved.  The 
following  names  oj  celebrated  engines  rs  who  visited 
the  station  to  study  central  station  practice  indicate 
the  position  "Harrison  Street"  has  held  in  develop- 
ment work  <>i  the  past  twenty  years:  (initio 
>iiiic)i,:n,  the  Italian  engineer;  Prof.  George  Forbes, 
formerly  of  Anderson's  College,  Glasgow,  Scotland; 
Coleman  Sellers,  the  noted  American  engineer;  Prof. 
Hermann  eon  Helmholtz,  the  German  physicist; 
Prof.  E.  E.  N.  Mascart,  the  distinguished  French 
scientist;  Prof.  W.  E.  Ayrton,  for  years  chief  pro- 
fessor oj  electrical  engineering  at  Central  Technical 
College,  South  Kensington,  England;  and  the  late 
Sir  William  Henry  Preece,  well-known  English  elec- 
trical engineer. 


What  an  epitome  oi  the 
centra]  station  art  is  con- 
tained in  those  few  words ! 
The  best  of  its  kind — 
played  its  part  well— super- 

seded  by  something  better 
scrapped  !  A  tragedy  in 
iron  and  copper,  brick  and 
concrete.  Also,  a  testimony 
to  enterprise,  to  courage,  to 
efficiency,  to  the  prompt 
laying  hold  of  the  better 
thing,  unflinchingly  putting 
away  familiar  and  well- 
tried  yet  less  efficient  ma- 
chinery. A  poet  could  write 
a  moving  lyric  about  the 
passing  of  the  Harrison 
Street  station,  as,  indeed, 
Miss  Harriet  Monroe  has 
written  a  well-remembered  sonnet  on  the  Fisk  Street 
station,  the  great  successor  of  the  older  plant. 

The  Harrison  Street  station  was  designed  in  1892, 
and  first  operated  in  October,  1893,  although  it  was  not 
put  into  permanent  service  until  August,  1894.  Fred- 
erick Sargent  was  the  engineer  in  charge  of  the  steam 
plant  design,  and  Louis  A.  Ferguson  was  the  electrical 
engineer.  When  in  its  heydey  the  Harrison  Street  sta- 
tion produced  electrical  energy  perhaps  as  cheaply  as 
any  station  of  similar  size  anywhere  in  the  country. 
After  the  great  Fisk  Street  generating  station,  with  its 
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HARRISON     STREET    STATION — TWENTY    YEARS    AGO     ACME    OF 
PLANT    DESIGN 


THE   BOILER   ROOM    OF    STATION    SHOWING   WATER-TUBE   BOILERS 
EQUIPPED     WITH     CHAIN     GRATE     STOKERS 


efficient  steam  turbines,  was  put  in  operation  in  1903, 
however,  the  glory  of  the  Harrison  Street  station,  with 
its  reciprocating  engines,  declined.  No  generating  ma- 
chinery was  installed  in  it  after  1903  and  by  1910  the 
station  had  come  to  be  used  only  as  a  reserve  plant  at 
the  time  of  the  winter  peak. 

A  description  of  this  station  and  of  the  early  central 
station  developments  of  Chicago  entitled  "The  Chicago 
Edison  Company,  Its  History  and  Work,"  by  T.  C. 
Martin,  was  published  in  the  Electrical  Engineer  of  Jan. 
23,  1895,  and  is  particularly  interesting  in  view  of  the 
history  of  the  station  now  brought  to  a  close.  The 
original  equipment  consisted  of  Heine  boilers  and  one 
1250-hp.  triple-expansion  Edison  engine,  direct  con- 
nected to  two  400-kw.  direct-current  generators.  In 
1894  four  600-hp.  triple-expansion  Southwark  engines, 
each  direct  connected  to  two  200-kw.  generators,  were 


installed.  During  the  next  year  five  1200-hp.  engines 
were  placed  in  the  station,  each  one  driving  two  400-kw. 
generators.  Some  of  the  later  boilers  were  made  by  the 
Babcock  &  Wilcox  Company.  Chain  grate  stokers  were 
installed  as  shown  in  one  of  the  illustrations. 

In  1901,  after  these  additions,  amounting  to  8400  hp., 
had  been  made,  one  3500-hp.  vertical  cross-compound 
Allis-Chalmers  engine  was  installed.  It  was  direct  con- 
nected to  one  2500-kw.  General  Electric  double-current 
generator.  In  1902  a  horizontal  Corliss  engine  was  in- 
stalled temporarily,  driving  two  1000-kw.  synchronous 
motors  running  as  generators,  producing  25-cycle  alter- 
nating current.  During  the  next  year  one  5000-hp. 
cross-compound  engine,  operating  one  3500-kw.,  9000- 
volt,  25-cycle  generator,  was  installed.  This  was  the 
largest  unit  of  the  station.  Also  during  this  same  year, 
namely,  in  1903,    one    2500-hp.  Allis-Chalmers  vertical 
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ompound     engine,     direcl     Connected     to 
1800-kw.,  9000-volt,  alternatlng-currenl  generator  was 
installed* 

Harrison  Street  Station  Chicago's  Great  Laboratory 

Harrison  Street  station  has  served  as  the  great  labora- 
tory   ill   Whjch   the   present    system   of  generating,   Iran 

mitting  and  distributing  energy  in  Chioago  has  been 
evolved.    The  substation  idea  was  first  put  in  practice 

in  Chicago  in  1897  between  the  Harrison  Street  station 
and    the   Twenty-seventh    Street    station    of   the   Chi( 

Edison  Company.  The  use  of  alternating  current  trans- 
mission in  Chicago  by  the  Chicago  Edison  Company 

was  considered   seriously   as    tar  hark   as   the  spring   of 

L895.  Much  study  was  given  to  the  subject  by  tarns 
A.  Ferguson,  then  electrical  engineer  of  the  Chicago 
Edison  Company  and  now  vice-president  of  the  Com- 
monwealth Edison  Company.  To  Mr.  PergUSOn  is  due 
the  credit  of  being  the  first  to  suggest  the  use  of  poly- 
phase-current transmission  and  rotary  converters  in  con- 
nection with  the  three-wire  Edison  system.  The  appa- 
ratus for  this  purpose  was  purchased  from  the  General 
Electric  Company  as  early  as  May,  1896,  and  prepara- 
tions were  put  under  way  and  work  was  begun  at  that 
time,  having  for  its  ultimate  object  the  shutting  down  of 
the  outlying  steam-generating  stations  of  the  company 
at  2700  Wabash  Avenue,  on  the  South  Side,  and  at  North 
Clark  and  Oak  Streets,  on  the  North  Side. 

The  first  rotary  converter  placed  in  the  Harrison 
Street  station  was  rated  at  250  kw.  It  was  built  as  a 
double-current  generator  for  belt  driving  in  the  Market 
Street  station,  but  was  erected  in  the  Harrison  Street 
station  and  operated  as  an  "inverted  rotary."  From 
the  alternating-current  side  of  this  machine  energy  was 
taken  to  transformers  and  raised  to  a  pressure  of  2300 
volts,  at  which  potential  it  was  transmitted  through. un- 
derground cables  to  the  Twenty-seventh  Street  station,  a 
distance  of  about  8%  miles.  At  this  station  trans- 
formers were  used  to  reduce  the  line  pressure  to  about 
75  volts,  and  by  means  of  rotary  converters  this  alter- 
nating current  was  changed  to  direct  current  at  115  to 
125  volts  for  distribution  in  the  neighborhood.  There 
were  two  rotary  converters  in  the  original  substation 
equipment  at  the  Twenty-seventh  Street  station,  each 
rated  at  100  kw.  At  first  the  steam  plant  at  the  Twenty- 
seventh  Street  station  was  used  for  part  of  the  time,  but 
ultimately  the  generating  equipment  was  shut  down  alto- 
gether and  the  beginning  of  the  present  system  of  sub- 
stations was  firmly  established. 

During  the  period  of  change,  before  the  present  system 
of  generating  alternating  current  and  distributing  both 
direct  current  and  alternating  current  was  finally  estab- 
lished, the  double-current  generators  came  into  use  for  a 
short  time,  with  the  idea  of  supplying  either  direct  cur- 
rent for  near-by  consumption  or  alternating  current  for 
transmission  as  required.  Some  of  the  units  originally 
installed  as  direct-current  generators  were  changed  to 
double-current  generators,  and  some  in  turn  were 
changed  to  rotary  converters. 

On  Dec.  15,  1905,  Harrison  Street  station  was  sub- 
jected to  its  maximum  load,  namely,  18,826  kw.  This 
must  have  been  in  excess  of  the  rated  capacity  of  the 
generators,  and  probably  existed  for  a  very  short  period. 
Harrison  Street  station  has  had  the  reputation  of  gen- 
erating more  electrical  energy  than  any  other  station 
of  the  same  rating  in  the  United  States.  The  total  out- 
put during  its  life  was  534,783,000  kw.-hr. 

W.  L.  Abbott,  now  chief  operating  engineer  of  the 
Commonwealth  Edison  Company,  was  chief  engineer  of 
the  Harrison  Street  station  from  1895  to  1899.  Others 
who  were  chief  engineers  of  the  station  were  Lieut.  B. 
R.  T.  Collins,  O.  E.  Oleson  and  Frank  Lynch. 


Utah    Transmission    Line    to    Be    Ex- 
tended to  Large  Coal  Mines 

w...m1  p..].  Construction  for  130  Mile*  of   14,000  v..n  Line,  and 

Reasons  Why  Pun  I  ,.,■..  .1  Sri  vice  Wai  At  1 1...  live  to 
Utah  ( !oal  Op<  intoi  s 

The  i  tali  Power  &  Light  Company,  Salt  Lake  City, 
has  recently  secured  a  contract  from  one  of  the  larj 
coal  producing  companies  in  Carbon  County,  Utah,  call- 
ing for  the  delivery  oi  1200  kw.  by  Sept.  I,  L916.  Ne- 
gotiations have  also  been  made  with  eleven  other  mines 
whose  energy  consumptions  will  more  than  double  the 
initial  contract.  To  serve  the  first-mentioned  mine  it 
will  be  necessary  to  build  a  130-mile  extension  to  the 
electric  service  company's  existing  three-phase,  44,000- 
volt  system.  The  line  will  tap  the  present  system  near 
Springville,  Utah,  and  will  extend  through  the  Spanish 
Fork  Canyon  to  Helper  and  Price,  Utah,  paralleling 
throughout  most  of  its  length  the  main  line  of  the  Den- 
ver &  Rio  Grande  Railroad  Company.  A  branch  line 
will  be  erected  from  Helper  to  Blackhawk,  where  Black- 
hawk  coal  is  mined. 

A-type  frames  made  of  45-ft.,  50-ft.,  55-ft.  or  60-ft. 
wood  poles,  as  conditions  demand,  will  be  employed  to 
support  the  conductors  and  two  ground  wires.  The  con- 
ductors will  be  installed  13  ft.  apart  in  a  horizontal 
plane  and  insulated  for  an  ultimate  potential  of  130,000 
volts,  but  will  be  operated  for  the  present  at  44,000 
volts.  The  standard  pole  spacing  will  be  500  ft.,  but 
owing  to  the  ruggedness  of  the  country  through  which 
the  line  passes  spans  ranging  between  150  ft.  and  1500 
ft.  will  be  employed.  Twelve-strand  steel-core  copper 
cables  equivalent  to  No.  00  gage  will  be  used.  Since 
only  a  single  circuit  will  be  installed,  the  details  of  con- 
struction will  receive  particular  attention  to  assure  con- 
tinuous service. 

The  service  contracts  call  for  the  completion  of  the 
line  by  Sept.  1,  1916.  The  Phoenix  Construction  Com- 
pany is  in  charge  of  construction  under  the  direction  of 
A.  B.  Cudebec  of  the  Utah  Power  &  Light  Company. 

On  first  thought  it  may  appear  strange  that  an  elec- 
tric service  company  can  secure  a  contract  for  energy 
from  a  coal  company  which  would  have  had  to  charge 
itself  little  or  nothing  for  fuel  to  operate  a  private 
plant.  There  are  several  reasons  in  this  case  explained 
as  follows  by  Bayard  W.  Mendenhall,  formerly  with  the 
Utah  company.  First,  many  coal  companies  operate 
several  scattered  mines.  To  serve  them  with  energy 
from  a  private  plant  would  involve  installing  separate 
generating  facilities  for  each  one  or  erecting  a  trans- 
mission line  connecting  all  the  properties. 

Again,  the  load  factors  of  individual  coal  mines  are 
relatively  low,  namely,  15  per  cent  to  20  per  cent,  and 
even  though  a  coal  company  operates  a  central  station 
and  takes  advantage  of  the  diversity  in  load,  the  load 
factor  will  still  be  too  low  for  economical  operation. 
Furthermore,  the  energy  consumption  of  a  coal  mine 
increases  rapidly  as  the  mine  develops,  becoming 
greater,  due  to  haulage  and  ventilating  requirements  in- 
creasing. Coal  companies  operating  their  own  gener- 
ating stations  must,  therefore,  either  install  equipment 
greatly  in  excess  of  their  immediate  needs  or  increase 
the  capacity  of  their  plants  at  frequent  intervals. 
Either  course  involves  relatively  inefficient  operation 
which  increases  the  cost  of  power.  Then  there  is  the 
question  of  continuity  of  service.  The  contract  referred 
to  in  this  article  was  secured  chiefly  on  account  of  the 
fact  that  the  coal  company  was  confronted  with  the 
spending  of  a  large  sum  of  money  to  increase  its  gen- 
erating facilities,  and  was  convinced  of  the  advisability 
of  purchasing  central  station  service. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Reclamation  of  Metal  from  Junk  at  the  Rate 

of  $107,000  per  Year 

The  Edison  Electric  Illuminating  Company  of  Boston 
has  recently  completed  a  reclaimer  in  which  insulation 
will  be  burned  from  discarded  conductors  and  metal  re- 
claimed from  old  equipment  so  it  can  be  sorted  and  sold 
at  a  higher  price  than  ordinary  unsorted  junk.  Further- 
more, such  things  as  packing  material  will  be  baled, 
wooden  materials  will  be  sorted  for  sale  or  use  in 
starting  boiler  furnaces,  and  the  reclaiming  structure 
will  serve  as  a  fireproof  housing  for  accumulations  of 
all  kinds  until  the  material  is  disposed  of.  Several  ad- 
vantages are  ascribed  to  this  method  of  handling  so- 
called  junk.  First,  it  discourages  wanton  waste,  since 
the  material  is  all  sorted.  Second,  it  prevents  loss  of 
good  material,  which  finds  its  way  by  accident  or  other- 
wise to  the  waste,  and  third,  it  reduces  fire  risks.  The 
first  trials  with  the  incinerator  in  the  reclaiming  plant 
demonstrated  that  1000  lb.  of  junk  could  be  reduced  to 
metal  in  twenty  minutes  without  injury  to  the  metal 
and  with  only  nominal  attention.  During  1915,  1077 
tons  of  metal,  having  a  spot-cash  value  of  $107,096, 
were  sold,  and  since  90  per  cent  of  this  required  a  sort- 
ing operation,  it  can  be  readily  understood  how  these 
reclaiming  facilities  will  benefit  the  company  with  the 
increased  prices  of  metals. 


Automobile  Truck  Equipped  for  Emergency 

Transmission  Line  Work 

The  accompanying  illustration  shows  a  White  auto- 
mobile chassis  fitted  with  a  specially  designed  body  as 
used  by  T.  F.  Johnson,  superintendent  of  transmission 
lines  of  the  Georgia  Railway  &  Power  Company,  for 
emergency  line  work.  The  large  case  over  the  rear  axle 
contains  all  necessary  line  tools  for  emergency  repairs. 
The  hangers  at  the  sides  of  this  case  are  for  carrying 
the  apparatus  required  for  changing  insulators  on  live 


lines  as  devised  by  Mr.  Johnson  and  briefly  described  on 
page  1385  of  the  Dec.  18,  1915,  issue  of  the  Electrical 
World.  The  case  at  the  rear  of  the  gasoline  tank  back 
of  the  driver's  seat  contains  a  pulmotor.  This  vehicle 
has  been  in  service  more  than  two  years  and  has  covered 
60  miles  of  country  road  on  3  gal.  of  gasoline. 


How  a  Small-Town  Distribution  Problem 

Was  Solved  in  Iowa 

At  one  time  the  town  of  Tipton,  Iowa,  was  supplied 
with  electricity  from  a  105-kw.  reciprocating  steam- 
engine  plant  operated  in  connection  with  a  direct-cur- 
rent, three-wire,  220/1 10-volt  distribution  system.  The 
direct-current  plant  was  abandoned  in  favor  of  a  sub- 
station taking  primary  current  from  a  33,000-volt  trans- 
mission line  of  the  Iowa  Railway  &  Light  Company, 
which  has  its  headquarters  at  Cedar  Rapids. 


AUTOMOBILE   BODY   DESIGNED   TO    CARRY   TOOLS   FOR   EMERGENCY 
LINE  WORK 


FIG.  1  AND  2 — TIPTON  SUBSTATION  SHOWING  DIRECT-CURRENT 
FEEDERS  NOW  USED  FOR  ALTERNATING-CURRENT  DISTRIBU- 
TION; ALSO  33,000-VOLT  INCOMING  LINE  CARRYING  1200- 
VOLT    CIRCUIT 

When  the  change  from  direct  to  alternating  current 
was  contemplated  the  question  of  necessary  changes  in 
the  distribution  system  came  up.  Whether  to  step 
down  from  33,000  to  2200  volts  and  then  use  for  dis- 
tribution small  2200/220-110-volt  transformers  at  the 
customers'  premises  or  to  use  substation  transformers 
with  the  extraordinarily  high  potential  ratio  of  300 
to  1  was  a  problem.  The  latter  plan,  which  made  pos- 
sible the  use  of  the  former  direct-current  distribution 
system  without  change,  was  decided  upon  in  spite  of 
the  fact  that  the  municipality  is  spread  over  consid- 
erable territory  for  a  town  of  2300  people.  Accordingly, 
a  new  brick  substation  was  built  on  the  site  of  the  old 
steam  plant  and  three  50-kw.  33,000/224-volt  trans- 
formers were  installed,  together  with  oil  switches, 
aluminum-cell  lightning  arrestors,  choke  coils,  horn 
gaps  and  other  substation  equipment.  The  three  trans- 
formers were  connected  in  delta.  Middle  taps  on  the 
low-tension  sides  permitted  the  conventional  connections 
to  the  former  three-wire  system  to  secure  220-volt  and 
110-volt  energy  for  the  commercial  circuits. 

Besides  the  three-wire  service  two  single-phase  cir- 
cuits leave  the  substation.  One  supplies  the  street 
lighting  energy  and  is  taken  from  a  220  2300-volt  auto- 
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transformer.    The  other  ie  fed  from  ■  28  kw.  220   L200 
volt  transformer,  which  steps  up  the  potential  for  trail 
mission  to  the  Cedar  Count}  Poor  Farm  jusl  outside  oi 

Tipton.       In    tin-    Old    steam    station    tWO    220  «TOll      linglc 

phase    motors    rated    at    •">■">    lip.    and     L5    lip.    re   pecti\ely 

were  installed  to  pump  the  citj  water. 
Data  gathered  by  the  Iowa  Engineering  Experiment 

Station   at    Aim's  show    that    the  annual   load   metered   at 


PIG.  :! 


-substation  transformers  for  stepping  down  from 
:;.!,000  to  220/110  volts 


the  Tipton  substation  is  around  228,330  kw.-hr.  It  is 
said  that  no  special  substation  difficulties  have  been 
encountered  on  account  of  the  direct  transformation 
from  33,000  volts  to  220/110  volts. 


How  Combined  Silent  Chain  and  Belt  Drive 

Permitted  Carrying  Peak  Loads 

By  Sydney  Fisher 

Failure  of  heavy  flywheels  to  maintain  normal  speed 
is  frequently  attributed  to  insufficient  motor  horse- 
power when  the  cause  really  lies  in  the  mechanical 
transmission  from  motor  to  machine.  This  may  be  ex- 
plained as  follows:  The  torque  developed  by  a  motor  is 
a  function  of  the  slip  produced  by  the  load  torque.  With 
a  positive  drive,  the  load  torque  at  the  motor  pulley  is 
equal  to  that  causing  retardation  of  the  flywheel,  and 
the  torque  causing  acceleration  of  the  flywheel  is  equal 


Motor 
Chain  Drive 


Barrel  Rolling 
Machine 

ARRANGEMENT  OF  CHAIN  AND  BELT  DRIVE  TO  PREVENT  TROUBLE 
FROM   SLIPPAGE 

to  that  developed  by  the  motor,  hence  the  speed  of  the 
flywheel  is  maintained.  With  a  belt  transmission,  how- 
ever, there  is  considerable  loss  of  torque  due  to  belt 
slippage,  hence  the  speed  of  the  flywheel  slackens.  For 
example,  the  25-hp.  motor  indicated  in  the  accompany- 
ing sketch  appeared  to  have  inadequate  power  with  the 
transmission   represented  by  the   dotted  lines.     After 


making  ■  teat  the  load  curve  showed  the  motor  to  be 

underloaded,  hence  steps  were  taken  to  improve  the 
transmission.  The  motor  ATM  ehain  connected  with  a 
imall  jackshal't,  which  in  turn  was  belted  to  the  ma 
Chine  through  a  l->  deg.  belt,  as  represented  by  the  full 
lines  in  the  sketch.  With  this  arrangement,  one  belt 
was  eliminated  and  the  slippage  of  the  remaining  belt 
reduced  by  reason  of  its  weight.  The  motor  now  de- 
velops 28  hp.  when  the  machine  is  operating  and  condi- 
t  ions  are  more  satisfactory. 


Trouble  with  Tie  Wires  May  Force  a  Change 
to  Top-Groove  Insulators 

A  patrolman  on  the  lines  of  the  Illinois  Traction  Sys- 
tem has  observed  that  a  2300-volt  primary  lighting 
and  power  line  of  No.  6  copper,  tied  to  insulators  with 
annealed  No.  8  copper,  has  a  tendency  to  slip  from  the 
side  groove  of  the  insulators.  Where  the  slippage  was 
Porcelain 


POSITION     OF     LINE     WIRE     AT     INSULATOR     AS     OBSERVED     BY 
PATROLMAN   WHEN   TIED  WITH   NO.   8   ANNEALED   COPPER 

most  marked  and  gave  promise  of  rapidly  approaching 
trouble  he  has  retied  the  line  wire  in  its  groove,  using 
tie  wires  of  No.  6  annealed  copper.  Since  the  slippage 
is  not  caused  by  sleet  or  by  other  extraordinary  wire 
loading  it  has  seemed  advisable  to  retie  the  line  with 
neavier  copper.  To  prevent  the  recurrence  of  similar 
trouble  on  lines  built  in  the  future  top-grooved  insula- 
tors will  be  used. 


Method  of  Filing  a  Large  Number  of  Graphic 

Instrument  Records 

At  the  Manchester  Street  station  of  the  Rhode  Island 
Company,  Providence,  R.  I.,  recording  meter  charts  for 
a  period  of  three  years  are  filed  on  two  shelves  in  the 
office  of  D.  P.  Miner,  chief  engineer.     The  shelves  are 


ARRANGEMENT   OF   SPINDLES   ON    SHELVES   FOR   FILING   STATION 
GRAPHIC    CHARTS 

4  ft.  8  in.  long,  10  in.  wide  and  %  in.  thick,  each  being 
equipped  with  five  V^-m.  wooden  spindles  8  in.  high. 
Ample  room  for  both  unused  and  used  charts  is  avail- 
able, as  shown  in  the  accompanying  illustration.  The 
charts  are  circular  sheets  showing  variations  in  steam 
temperature,  temperature  of  exhaust  at  the  condenser, 
vacuum,  feed-water  temperature  and  draft  pressure. 
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An  Electric  Dynamometer  Calibrated  in  Horse- 
power for  Gas-Engine  Testing 

By  C.  V.  Hull 

A  gas-engine  manufacturer  has  constructed  a  home- 
made dynamometer,  as  shown  in  Fig.  1,  for  test  and  ex- 
perimental purposes,  with  engines  rated  from  40  to  80 
hp.  A  resistance  rheostat  made  up  of  a  number  of 
frames  which  support  thin  metal  strips  |  2  in.  wide, 
spaced  1  in.  apart,  with  soldered  connections,  makes  a 
satisfactory  loading  arrangement.  The  armature  is 
equipped  with  a  long  shaft  which  revolves  in  Hess- 
Bright  bearings  fitted  in  the  triangular  supports.  The 
frame  of  the  generator  is  carried  by  the  plain  bearing 
caps  of  the  generator. 

The  brake  beam,  which  is  fastened  to  the  frame,  is 
shown  at  the  left  of  Fig.  1.  At  the  outer  end  of  this 
beam  is  a  pointer  which  registers  with  one  screwed  to 
the  block,  and  limits  the  travel  of  the  beam.  The 
sliding  weight  is  partially  hidden  by  the  bundle  of  wires 
leading  to  the  load  rheostat.  At  the  outer  end  of  the 
beam,  near  the  pointer,  a  stationary  weight  is  in  place 
over  the  post  provided  for  it. 

The  switchboard  used  was  made  from  a  panel  of  a 
discarded  switchboard,  and  carries  two  Weston  volt- 
meters, two  Weston  ammeters,  one  Bristol  recording 
wattmeter  and  load-control  switches.  The  control  cir- 
cuits are  shown  in  Fig.  2. 

A  test  chart  from  the  recording  wattmeter  reads  in 
kilowatts.  Some  time  after  the  installation  of  the  test- 
ing outfit  it  became  necessary  to  calibrate  the  meter  in 
horsepower  that  a  brake-horsepower  chart  might  be 
furnished  each  purchaser  as  a  blueprint  showing  the 
actual  performance  of  an  engine.  To  do  this  a  200-amp., 
220-volt  motor  was  arranged  to  drive  the  dynamometer, 
connected  as  shown  in  Fig.  2.  Before  starting  the  cali- 
bration it  was  decided  to  maintain  a  speed  of  385  r.p.m. 
at  the  dynamometer.  Tables  were  compiled  showing 
the  weights  for  10  hp.  increases  from  10  to  80  hp. 

The  outfit  was  run  for  some  time  before  any  data 
were  taken  to  warm  up  the  engines  and  machines.  As 
soon  as  things  were  running  smoothly  the  calibration 
was  started  with  a  10-hp.  load.  First  the  sliding  weight 
was  placed  in  position  and  the  proper  stationary  weight 
put  on  the  beam  post.  The  sum  of  the  beam  reading 
and  the  weight  constant  was  0.0265.     The  speed  of  the 


FIG.    1 — ELECTRIC   DYNAMOMETER   FOR   TESTING   GAS   ENGINES 

dynamometer  was  held  at  385  r.p.m.  by  a  manipulation 
of  the  field  rheostat  of  the  motor.  The  load  was  held 
constant  by  adjusting  the  voltage  of  the  dynamometer 
machine  to  250  and  adding  enough  load  to  balance  the 
beam.  Loads  up  to  80  hp.  in  steps  of  10  hp.  were  run 
in  the  same  way  and  readings  taken  every  2  min.  To 
check  any  possible  error  the  series  was  run  in  reverse 


order.    This  gave  twelve  sets  of  readings  for  each  load. 

The  ratio  between  the  beam  loads  and  the  electrical 
loads  gave  the  efficiencies  of  the  dynamometer  at  the 
various  loads.  The  belt  slippage  was  determined  by 
comparing  motor  and  dynamometer  speeds.  Curves  of 
efficiency  and  belt  slippage  were  plotted  for  later  tests. 

The  chart  on  the  recording  wattmeter  was  marked 


Dynamomttrr 


220 Volt- 
Supply 


FIG.    2 — CONNECTIONS    OF     LOAD    AND     DRIVING     MOTOR     WHEN 
CALIBRATING    WATTMETER   OF   DYNAMOMETER 

with  steps,  up  and  down,  much  like  an  old-fashioned 
stile,  and  from  this  chart  and  the  test  data  secured 
standard  charts  reading  in  horsepower  were  made. 
These  new  charts  have  been  found  satisfactory,  for 
when  the  brake  beam  of  the  test  machine  shows  a  cer- 
tain load  the  same  load  is  registered  on  the  chart.  The 
calibration  is  considered  sufficiently  accurate  that  the 
readings  or  load  curves  on  the  charts  may  be  accepted 
for  all  test  and  experimental  purposes. 

One  advantage  of  the  charts  so  calibrated  is  that  the 
engine  operators  can  tell  just  what  engines  under  test 
are  pulling.  With  the  kilowatt  charts  there  was  a  great 
deal  of  confusion,  and  many  times  the  brake  was  not 
properly  loaded.  Besides,  a  blueprint  from  the  test 
chart  gives  the  customer  an  accurate  record  of  the  test 
of  his  engine.  The  original  chart  is  filed  with  its  data 
and  makes  an  excellent  permanent  record.  Orange  ink 
is  used  to  make  good  blueprints  from  the  original  chart. 


Installation   of   Discharge   Pipes   for 

Safety  Valves 

When  discharge  pipes  are  attached  to  safety  valves, 
the  Travelers'  Insurance  Company  in  a  recent  issue  of 
the  Travelers'  Standard  points  out  that  the  pipes  should 
be  extended  as  nearly  horizontal  as  possible  to  some 
point  in  the  boiler  room,  where  escaping  steam  will  not 
be  objectionable.  This  arrangement  will  permit  the 
firemen  to  hear  the  escaping  steam  when  the  valves 
"pop,"  which  might  not  be  noticed  if  the  pipes  dis- 
charged outside  the  building.  The  pipes  should  be  as 
short  and  direct  as  possible,  with  no  sharp  turns  or 
bends,  and  should  never  be  smaller  in  cross-section  than 
the  aggregate  area  of  the  safety  valves  they  serve. 
When  possible  the  pipes  should  slope  slightly  away 
from  the  valves  so  that  the  water  of  condensation  will 
be  automatically  drained  from  the  pipes  and  upper  parts 
of  the  valves.  If  the  pipes  must  be  installed  vertically 
or  sloped  toward  the  valves,  open  drains  of  ample  size 
should  be  provided  at  the  lowest  points  in  the  pipes. 
Failure  to  comply  with  these  requirements  may  permit 
water  to  collect  in  pockets,  and  when  a  safety  valve 
blows,  the  slug  will  be  projected  at  enormous  velocity, 
thus  creating  destructive  stresses  in  any  obstruction  to 
passage.  Furthermore,  water  covering  the  valve  seat 
may  cause  corrosion  and  prevent  satisfactory  operation 
of  the  valve. 
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Grounds   for   Station   Lightning  Arrestors 

Too  much  care  cannot  he  exercised  in  obtaining  and 
maintaining  good  ground  connections,  particularly  for 
lightning  arrestors.  By  s  good  ground  Is  meant  one 
that  will  have  K»\\  resistance  even  after  a  heavy  current 
has  passed  for  a  considerable  length  of  time.  Ground 
connections  t'<>i"  aluminum-eel]  lightning  arrestors 
should  be  thoroughly  inspected  each  day,  and  care  should 

be  taken  to  open  the  horn  gaps  before  doing  so. 

According  to  the  Consumers  Power  Company  in  its 
bulletin,  .1"  Sable  News,  one  of  the  most  efficient  and 
easily    constructed    grounding    devices   consists    <>r    a 

L.25-in.  iron  pipe  driven  t>  It.  to  7  ft.  into  the  earth. 
Before  it  is  installed,  however,  a  larger-diameter  pipe 
should  be  driven  into  the  earth,  then  withdrawn  and 
the  smaller  pipe  inserted.  The  annular  space  around 
the  pipe  should  then  be  filled  with  salt,  soaked  with 
water  and  tamped  down.  A  quantity  of  salt  should  also 
be  placed  on  the  earth  around  where  the  pipe  is  driven 
since  it  tends  to  absorb  moisture  and  keep  the  ground 
moist  for  a  long  time.  Several  such  grounds  should  be 
eonnected  together  for  station  lightning  arrestors.  One 
pipe,  thus  installed,  is  usually  sufficient  for  a  pole-top 
arrestor  if  driven  at  the  base  of  the  pole  just  far  enough 
away  to  prevent  movement  of  the  pole  loosening  the 
ground.  The  pipe  should  be  connected  with  the  arrestor 
by  a  wire,  not  smaller  than  No.  2  and  mechanically  pro- 
tected with  molding  or  something  similar  for  some  dis- 
tance up  the  pole.  Unnecessary  bends  should  be  avoided 
in  the  wire.  Scrap  iron  and  partly  burned  coal  improve 
a  ground  connection  if  buried  in  close  contact  with  it. 
Soil  saturated  with  stable  drainage  makes  an  excellent 
ground. 


Methods  of  Varying    Lamp -Bank  Boards  on 

Two-Wire  and  Three-Phase  Circuits 

By  Prof.  J.  0.  Kam  merman 

Department  Electrical    Engineering,  Pennsylvania   State  College 

Methods  for  absorbing  electrical  energy  that  have 
been  used  by  the  writer  for  a  number  of  years  are  shown 
in  the  accompanying  diagrams.  In  Fig.  1  the  wiring 
diagram  of  a  lamp  board  is  given  which  can  be  used  to 
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FIGS.  1  AND  2 — ARRANGEMENT  TO  VARY  THE  LOAD  FROM  ONE 
LAMP  TO  TOTAL  NUMBER  USED  AND  CONNECTIONS  FOR  VARY- 
ING A  LOAD  LESS  THAN   ONE  LAMP 

vary  a  load  by  one  lamp  at  a  time,  from  zero  to  the 
total  number  of  lamps  in  the  board.  Only  thirty  lamps 
are  shown  in  this  diagram,  but  the  board  could  be  in- 
creased to  any  desired  size  by  adding  rows  of  ten  lamps. 


These  additional  rows  may  be  Controlled  similarly  to 
the  ten  lamps  connected  In  witch  at.  7,  When  a  load 
less    than    one   lamp    is   desired,   a   set   of   lamps    may    be 

mounted  and  connected  as  shown  in  Pig.  -.  single- 
pole,  double-throw  switche    are  u  ed,  and  the  load  can 


FIG.    3 — CONNECTIONS    FOR    A    THREE-PHASE    LAMP-BANK    LOAD 

be  varied  from  ten  lamps  in  series  to  ten  lamps  in 
parallel.  Such  a  board,  supplied  with  64-watt,  130-volt 
carbon  lamps,  will  make  it  possible  to  vary  the  load  from 
0.039  amp.  to  4.1  amp.  when  supplied  with  power  at  110 
volts. 

The  wiring  diagram  in  Fig.  3  gives  the  connections 
for  a  three-phase  load.  The  triple-pole,  double-pole 
switch  7,  when  thrown  in  position  A,  connects  the  loads 
in  "delta,"  and  when  thrown  in  the  position  B  connects 
the  loads  in  Y.  When  switch  7  is  closed  the  load  may 
be  varied  by  the  triple-pole,  single-throw  switches 
1,  2,  3,  4,  5  and  6.  Each  one  of  these  switches  when 
closed  introduces  the  same  number  of  lamps  into  each 
of  the  three  phases.  With  the  connections  as  shown  the 
load  per  phase  can  be  varied  from  one  to  twenty-six 
lamps.  To  increase  the  size  of  the  board  additions  of 
three  rows  of  ten  lamps  can  be  made  and  connected 
similarly  to  those  controlled  by  the  switch  at  6. 

These  boards,  equipped  with  64-watt,  130-volt,  or  120- 
watt,  123-volt,  carbon  lamps,  have  been  found  to  give 
considerable  range  in  load.  By  using  lamps  of  different 
wattage  and  voltage  ratings  the  range  of  the  board  can 
be  readily  changed  to  suit  any  condition.  The  advan- 
tages in  using  lamps  are  that  the  load  is  visible,  and 
the  operator  can  tell  by  the  brilliancy  of  the  lamps 
when  the  voltage  applied  is  too  high  and  the  units  in 
danger  of  being  burned  out.  Since  carbon  lamps  have 
a  high  temperature  coefficient,  the  great  change  in  re- 
sistance may  under  certain  conditions  of  varying  load 
prove  objectionable.  For  portable  boards  the  deprecia- 
tion is  rather  high,  owing  to  accidental  breakage  in 
handling,  unless  care  is  exercised. 

Loading  boards  such  as  shown,  Figs.  1  and  3,  may  be 
installed  on  the  ceiling  or  on  the  side  walls  of  a  labora- 
ory  and  the  switching  apparatus  placed  at  any  con- 
venient place. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


THE    INDIANAPOLIS    SIGN    BY    DAYLIGHT 

How  a  Sign-Lighting  Problem  Was  Solved  by 

Flood-Lamp  Projectors 

By  J.  L.  Stair 

From  a  prominent  corner  in  Indianapolis,  Ind.,  can  be 
seen  a  large  sign  that  appears  at  night  to  be  a  huge 
transparency.  It  shows  a  boy  in  blue  overalls  and  cap, 
striped  shirt  and  dark  shoes.  As  the  illustrations  show, 
there  really  are  three  distinct  methods  of  sign-lighting 
in  the  field  of  vision — letters  outlined  with  bare  lamps, 
hooded  units  attached  to  signboard,  and  flood  lighting. 

The  sign,  which  advertises  a  brand  of  coffee,  was 
erected  a  few  weeks  ago  by  the  Thomas  Cusack  Co. 
The  problem  with  which  the  designers  were  confronted 
was  that  of  lighting  the  boy's  figure  in  a  striking  and 
attractive  manner.  The  projector  method  was  finally 
adopted.  As  may  be  seen  from  the  picture,  this  par- 
ticular display  is  close  to  many  other  signs.  It  was 
therefore  necessary  to  use  a  comparatively  high  in- 
tensity of  illumination  to  show  the  figure  clearly. 

The  boy's  figure  is  45  ft.  high  and  measures  35  ft. 
wide  to  the  outside  edge  of  the  coffee  can.  Twenty-six 
projector  units  are  employed  to  illuminate  this  portion 
of  the  sign.    The  units  are  placed  60  ft.  away,  and  each 


contains  a  250-watt  flood-lighting  lamp,  which  gives  a 
daylight  appearance  to  the  colors  of  the  sign.  By  noting 
the  dark  colors  of  the  overalls  in  the  daylight  view,  and 
then  observing  the  small  contrast  between  the  blue  over- 
alls and  the  brilliant  lamps  and  white  background  of  the 
letters  in  the  night  view,  some  idea  can  be  gained  of  the 
intensity  on  the  sign  surface. 


Salt  Lake  City  Holds  Its  First  Electric 
Cooking  School 

The  popularity  of  electric  cooking  in  Salt  Lake  City, 
Utah,  has  received  decided  impetus  from  the  exclusive 
use  of  electric  ranges  in  a  recent  cooking  demonstration. 
For  several  years  past  various  manufacturers  of  food 
products  and  household  appliances  have  conducted  spe- 
cial cooking  schools  and  demonstrations,  but  the  gas 
company  has  always  furnished  the  ranges  used,  although 


THE    DISPLAY    LIGHTED    BY    TWENTY-SIX     PROJECTORS 


THE    STAGE    SET    FOR    AN    ELECTRIC    COOKING    DEMONSTRATION 

various  attempts  have  been  made  by  the  electric  com- 
pany to  get  electric  ranges  into  service  for  these  demon- 
strations without  success.  The  recent  innovation  has 
therefore  occasioned  widespread  comment  and  won  much 
favorable  publicity. 

This  cooking  school  was  held  at  the  local  Auditorium, 
and  the  electric  range  was  easily  the  star  performer  on 
the  platform.  The  illustration  shows  the  Hughes,  Cope- 
man  and  Acorn  ranges  which  were  used,  and  in  addition 
to  this  display  the  Utah  Power  &  Light  Company  had  a 
large  booth  in  the  exhibit  section  of  the  demonstration 
in  which  practically  all  of  the  important  makes  and  sizes 
of  ranges  were  shown,  with  demonstrators  in  attendance 
at  all  times  to  explain  the  special  features  of  the  ranges 
and  to  answer  any  questions  not  made  clear  by  the  dem- 
onstrator with  reference  to  their  characteristics  of  oper- 
ation and  cost.  The  special  lecturer  engaged  for  this 
school  was  Mrs.  Florence  0.  Chase  who  gave  good  evi- 
dence of  the  simplicity  and  adaptability  of  electric 
ranges,  for  the  results  which  she  obtained  without  prac- 
tice in  these  cases  were  most  satisfactory. 
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The  Way  to  Make  a  Salesman 

The  Importance  of  Hit  Mental  Attitmli  i     •.  Rules  I'm  ii 

Conduct       A  Paper  Rrml  Before-    the   N     K     L.  A. 

i   .  .live  nil.  .11  .it    Chicago 

r.i  E  \ui.  E.  Whitbhorne 

Contrlbutlnf  BJdltoi 

When  1 : 1 1 1  >  Sundaj  seta  his  tent  up  [n  a  citj  .'md  pre- 
pares  to  do   battle  with    Beelzebub,   (if   |)iits  a    big  sign 

on  the  wall  behind  his  prancing  place  "Get  Right  \\  ith 
Cod."  It's  crude.  Some  say  it's  vulgar.  But  there 
isn't  anybody  in  the  tabernacle  that  misunderstands. 
And  l  believe  that  every  salesman  will  agree  with  me 

that,  down  behind  it  all,  this  is  the  most  important 
message  that  the  wisest  man  could  send  to  him — "Get 
Right  With  Your  Oirn  Job."  For  though  this  Billy  Sun- 
day language  may  not  be  good  English,  it  is  mighty 
good  United  States,  the  kind  that's  limit  close  to  the 
ground. 

For  ten  years  men  have  written  things  about  the  cen- 
tral station  salesman — how  to  catch  him,  how  to  feed 
him,  how  to  train  him,  how  to  make  him  work.  They 
have  talked  about  the  color  of  his  tie,  about  his  hair, 
about  the  shining  of  his  shoes,  about  the  way  he  should 
address  a  lady.  It  is  important.  I  admit  it.  None  can 
doubt  it.  Yet  it  seems  to  me  that  these  affairs  are, 
after  all,  but  symptoms  and  that  when  a  man  is  going 
wrong  in  details  of  this  kind  the  way  to  kill  these  hurt- 
ful symptoms  is  to  find  a  cure  for  the  disease.  I  diag- 
nose it  as  a  hardening  of  the  point  of  view,  a  malady 
infectious  and  contagious,  and  contracted  usually  both 
by  the  salesman  and  his  boss.    Let's  look  it  over. 

The  Ever-Present  Opportunity 

It  seems  to  me  that  the  young  man  who  is  hired  by  a 
central  station  as  a  salesman  is  to  be  congratulated. 
He  is  lucky  at  the  start.  At  the  outset  he  has  climbed 
aboard  a  vehicle  that's  on  the  way  toward  opportunity. 
Instead  of  taking  root  behind  the  plate  glass  of  an  office 
where  he  is  out  of  contact  with  the  living  public,  and  to 
a  great  extent  must  wait  upon  routine  promotion  for 
his  future,  he  has  set  himself  conspicuously  before  the 
people  of  his  town  and  what  he  does  will  be  observed. 
He  isn't  like  the  salesman  who  goes  out  to  sell  paint  and 
to  fight  at  every  step  the  competition  of  a  dozen  other 
brands  as  good  as  his.  He  sells  a  service  that  is  uni- 
versal in  its  wonderful  appeal,  and  every  man  or  woman 
is  his  prospect.  When  he  walks  out  of  the  office  door 
there  is  the  big  world  waiting.  Anyone  who  is  not 
afraid  can  be  a  Daniel  Boone.  The  man  who  sells  elec- 
tric service  is  ever  close  up  to  his  opportunity  and  it  is 
in  his  power  to  create  his  own  success,  his  own  pros- 
perity— in  spite  of  what  his  boss  may  be,  in  spite  of 
how  his  company  may  stand  in  the  community — if  he 
will  only  feel  that  he  is  in  this  business  for  himself.  I 
say  to  him  in  Billy  Sunday's  language — "Get  Right  with 
Your  Own  Self!  Stay  Right  with  Your  Own  Personal 
Opportunity."  That  is  the  basis  of  it  all,  the  spirit  that 
necessarily  must  dominate  the  man  who  wins. 

I  have  been  asked  to  make  this  paper  tell,  as  truly  as 
I  can,  just  what  the  central  station  selling  man  should 
be,  how  he  should  act,  what  he  should  do.  I  think  there 
are  no  words  that  make  it  plainer  than  these — Let  him 
feel  that  he  is  in  this  business  for  himself.  Let  him 
take  the  attitude  that  here  in  this  great  growing  indus- 
try is  opportunity  enough  for  him.  And  let  him  make 
the  manly  boast  within  himself  that  he  is  man  enough  to 
grow  great  with  this  opportunity,  to  be  a  big  success 
in  this,  his  business.  And  right  away  what  happens? 
Well,  what  always  happens  when  a  man  of  spirit  and 
capacity  cuts  loose  from  all  that  hinders  and  begins  to 
find  himself?  He  takes  the  halter  off  his  confidence. 
He  lines  up  all  those  brain  cells  that  have  occupied  them- 


selves with  former  discontent  ami  letl  them  all  to  work 
along    tin-    hot    trail    of    prosperity.       He    has    discovered 

that  greal  reservoir  of  personal  power    a  working  pur- 
pose lor  his  life. 

What   Kind  of  Man    Is   NEEDED 

"What  kind  of  a  chap,"  they  say,  "should  be  selected 
lor  a  central  station  selling  man?"  I  know  no  more 
Bpei  ill'  way  to  designate  the  breed.  It  makes  no  difl'er- 
ence  if  his  head  is  red  as  Chili  sauce,  or  if  he  lacks  three 
fingers  on  his  right  hand  or  the  main  part  of  an  educa- 
1  i<iii ;  if  he  has  the  spirit  that  will  make  him  see  this 
business  as  his  own,  he  can  succeed.  Men  who  have 
never  learned  to  talk  grammatically  have  sold  you 
things.  Men  who  have  been  conspicuously  incomplete  in 
other  ways  have  sold  you  things.  They  made  the  sale 
in  spite  of  drawbacks  just  because  they  had  the  spirit 
and  the  purpose  of  a  salesman  inside,  and  they  made 
you  want  the  thing  they  wanted  you  to  want.  And, 
there  you  are.  The  salesman  who  is  live  enough  and 
big  enough  to  feel  himself  in  business  for  himself — can 
see  his  opportunity  right  dead  ahead — can  qualify  and 
make  a  salesman  though  he  start  far  down  the  line,  be 
cause  he  has  the  point  of  view  that  makes  it  possible 
for  him  to  learn  and  grow.  The  man  who  only  holds  a 
job  and  works  to  keep  his  contract  with  the  payroll  can- 
not qualify  as  long  as  he  shall  feel  this  way,  because  his 
point  of  view  has  hardened  and  lost  all  its  flexibility. 

The  function  of  a  salesman  in  this  industry — the  man 
who  finds  the  market  for  electric  service — is  quite  easy 
to  define.  His  job  is  just  to  get  contracts  from  people 
who  should  use  electric  current  in  its  many  ways.  His 
work  is  simple  to  describe — he  must  just  keep  on  mak- 
ing people  want  to  use  more  light,  more  power,  more 
home  comforts  and  to  do  it  all  electrically.  Yet  when 
you  ask,  How  shall  he  make  them  want  it  all?  you  put 
your  finger  on  the  heart  of  it  and  there  you  have  the 
problem  boiled  down  to  a  single  thought.  He  cannot 
sell  service  unless  people  actively  desire  it.  He  cannot 
make  them  want  it  until  they  appreciate  the  benefits  it 
offers.  He  cannot  hope  to  build  up  this  appreciation  and 
awaken  this  desire  unless  he  actually  inspires  them  with 
confidence  in  his  own  knowledge  of  the  subject,  his  own 
personal  enthusiasm  for  this  thing  he  advocates,  and 
his  own  honesty  of  purpose.  It  is  a  trick  then,  first  of 
knowing  how  to  lay  his  proposition  properly  before  the 
prospect,  and  then  a  test  of  personal  influence.  And  a 
man  who  must  depend  in  any  part  on  personal  influence 
with  the  public,  above  all  else  needs  good  friends,  as 
many  friends  as  possible,  and  many  more  acquaintances 
who  like  him,  and  behind  all  that  a  general  reputation  in 
the  city  that  will  gradually  establish  and  identify  him 
in  the  popular  regard. 

The  Independence  of  a  Good  Man 

I  know  one  man,  for  instance,  in  an  Eastern  city  who 
is  known  all  over  town  as  "Bob."  The  people  like  him. 
Everybody  knows  him,  just  because  he  is  a  hustler  and 
a  man  who  knows  his  job.  He  is  fair  and  friendly  to 
both  the  customer  and  company.  He  is  in  the  business 
for  himself.  In  other  words,  the  man  who  sells  the 
service  for  a  central  station  cannot  be  a  messenger  or 
just  a  mouthpiece.  He  cannot  build  up  any  personal 
prosperity  through  actual  achievement  if  he  is  content 
to  merely  represent  somebody  else — his  boss — in  all  this 
work  he  does.  He  must  be  a  loyal  member  of  the  or- 
ganization. He  must  truly  represent  "the  spirit  of  the 
house."  And  yet,  the  man  he  calls  on  doesn't  know  his 
boss.  The  woman  whom  he  talks  to  never  saw  the 
other  members  of  his  organization.  He  is  their  only 
point  of  contact  with  the  company.  He  represents  elec- 
tric service  when  he  talks  to  them.  They  judge  the  cen- 
tral station  by  the  salesman  with  whom  they  do  their 
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business.     And  so  by  the  nature  of  his  work  this  man 
is  actually  compelled  to  be  in  business  for  himself. 

I  have  in  mind  another  salesman  in  a  Middle  Western 
city.  He  is  a  live  one  in  an  unprogressive  company,  and 
that  man  stands  out  among  the  rest  like  a  red  steer  in 
a  bunch  of  sheep.  For  a  good  man  can't  be  permanently 
held  back — even  by  a  poor  employer.  The  industry  is 
watching  for  the  men  who  have  the  spirit  to  be  in  this 
selling  business  as  a  business  of  their  own,  and  oppor- 
tunity will  call  them  elsewhere  if  it  is  not  to  be  found 
at  home.  The  salesman  can  be  aided  by  the  manager 
and  by  his  fellow  salesman,  but  beyond  that  it  is  up  to 
him.  His  success,  his  future  power  must  depend  on  his 
own  personal  production  and  he  must  recognize  it.  If 
he  has  that  point  of  view  and  that  strong  purpose  and 
that  spirit,  he  will  make  good  if  he  has  prepared  him- 
self or  been  prepared  to  take  advantage  of  his  power 
and  his  opportunity,  and  if  he  but  applies  this  practi- 
cal preparedness  intelligently. 

The  Essential  Background  Factors 

Perhaps  all  this  is  obvious.  It  ought  to  be.  And  yet, 
it  is  these  basic  principles,  these  very  background  factors 
that  subconsciously  maintain  our  attitude,  and  unless 
the  salesman  has  considered  and  adopted  them  as  laws, 
he  cannot  expect  to  "get  right  with  his  job."  Unless  the 
manager  can  inculcate  these  fundamental  truths  and 
see  the  salesman  voluntarily  adopt  this  proper,  rational 
attitude,  unless  he  sees  that  this  man  is  both  mentally 
disposed  and  competent  to  go  into  the  business  for  him- 
self and  make  a  personal  success  of  selling  electric  serv- 
ice, then  my  advice  is  just  this — Fire  him  and  try  again. 
You  can  educate  an  eager  mind.  You  can  afford  to  arm 
a  man  who  sees  the  issue  in  the  campaign.  But  you 
can't  expect  to  plant  a  new  heart  and  a  new  brain  in  a 
grown-up  body  that  lacks  vigor. 

Therefore,  the  first  thing  for  the  manager  to  do  is  to 
pick  for  his  material  the  man  of  spirit  and  potential 
will.  And  when  these  basic  principles  and  policies  have 
taken  root  in  him — what  then?  He  must  be  educated. 
He  must  be  prepared.  And  any  salesman  of  this  type 
who  sees  this  opportunity  for  him  to  go  in  business  for 
himself  is  eager  for  equipment  that  will  help  him  to 
make  quicker  sales  and  bigger  ones.  What  can  be  done? 
I  believe  the  whole  thing  boils  down  to  ten  concrete 
rules  of  conduct,  that  if  followed  out  will  give  the  sales- 
man all  the  arms  and  ammunition  that  a  man  need 
carry.  With  them  every  chap  who  has  the  spirit  of  the 
opportunity  will  find  the  fullness  of  achievement;  but 
the  man  who  is  by  nature  just  a  peddler  and  an  order- 
taker  will  remain  just  that  in  spite  of  all.  Read  them 
on  this  page — they  make  a  sort  of  central  station  sales- 
man's decalog. 

And  there  you  have  Ten  Rules  of  Conduct  for  the 
man  who  wants  to  know  the  way  to  make  a  salesman — 
or  a  manager  of  salesmen — for  to  train  the  one  neces- 
sitates the  training  of  the  other.  Words  they  are,  just 
abstract  theory.  Yet,  I  know  that  every  central  station 
selling  man  and  manager  can  analyze  them  one  by  one 
and  see  that  they  are  true  and  basic.  He  can  take  each 
principle  and  know  just  how  to  work  it  out,  how  to  apply 
it.  But  if  you  had  twice  100  rules — all  good — no  man- 
ager could  make  a  salesman  with  his  bare  hands — no 
young  man  could  hope  to  find  prosperity  in  selling  this 
electric  service,  unless  the  underlying  spirit  and  the 
purpose  of  the  effort  be  to  put  that  man  in  business 
for  himself. 

We  all  believe  that  there  is  no  more  splendid  oppor- 
tunity for  any  young  man  than  the  selling  side  of  this 
great  growing  industry  is  offering  to-day.  We  are  sure 
of  it  because  we  see  it  all  about  us,  see  the  central  sta- 
tion business  man  assuming  broader  functions,  render- 
ing a  greater  service,  steadily  becoming  more  and  more 


Ten  Rules  of  Conduct  for  the 
Central  Station  Salesman 

i.  To  make  a  good  impression  on  all  persons 
that  the  salesman  meets  will  help  him  sell  his  goods. 
People  are  more  willing  to  believe  him.  He  will 
not  be  forced  to  battle  against  prejudice.  And 
good  impression  comes  from  two  things — clothes 
and  face.  Dress  as  carefully  each  day  as  though  you 
planned  to  see  the  President.  And  a  face  that  bears 
the  mark  of  optimism,  good  nature,  enthusiasm  and 
a  healthy  personal  confidence  does  the  rest. 

2.  The  selling  man  must  interest  the  people  with 
whom  he  talks.  Know  enough  about  your  company 
and  what  it  does,  the  industry  and  how  it  serves  hu- 
manity to  sow  good  seeds  of  public  interest  and 
appreciation  and  to  establish  your  own  reputation  as 
a  man  of  parts. 

3.  The  central  station  salesman  must  depend  on 
personal  contact  and  his  personal  influence  for  the 
building  up  of  his  business.  Meet  and  know  as  many 
people  of  all  classes  as  you  can.  Lend  a  hand  in 
civic  enterprises,  belong  to  social  clubs  and  be  a  rec- 
ognized co-operator. 

4.  No  salesman  can  afford  to  risk  a  failure  to  con- 
vince the  man  or  woman  with  whom  he  talks.  Be 
resourceful.  Be  prepared  to  offer  more  than  just  an 
argument.  Have  the  evidence  to  prove  each  vital 
statement  that  you  make  in  one  well-chosen  data 
book. 

This  data  book  will  prove  by  photographs  what 
each  appliance  looks  like  and  how  it  is  used;  it  will 
prove  by  the  names  and  testimonials  of  local  men 
or  women  that  each  device  is  practical  and  satisfy- 
ing; it  will  show  by  photographs  those  other  houses 
"just  the  size  of  yours"  that  have  been  wired  and 
what  it  cost  and  how  the  work  was  done  and  what 
the  monthly  current  bills  amount  to.  Know  the 
price  of  house-wiring.  Be  competent  to  sell  it.  Pre- 
sent your  evidence  in  figures  and  in  pictures,  to  sup- 
port each  argument  that's  needed  day  by  day.  There 
is  no  excuse  for  lack  of  such  preparedness. 

5.  Let  the  salesman  learn  to  win  the  order — now — 
for  second  calls  cost  just  as  much  in  time  as  first 
calls,  and  a  salesman's  time  is  all  he  has.  Except 
in  cases  where  it  would  be  obviously  inexpedient  to 
force  decision,  win  the  order  on  the  spot.  Poor 
salesmen  call  again,  but  men  of  ingenuity  and  cour- 
age clean  up  their  business  as  they  go. 

6.  The  salesmen  must  be  strong  in  confidence  and 
willing  to  take  responsibility.  Don't  call  in  the 
specialist  or  the  contractor  to  plan  a  simple  installa- 
tion when  you  could  as  well  have  secured  the  con- 
tract with  full  satisfaction  to  the  customer.  No  man 
can  grow  unless  he  will  lay  hold  of  bigger  oppor- 
tunities as  they  present  themselves,  and  hang  them 
to  his  belt. 

7.  No  business  enterprise  is  safe  that  does  not  con- 
stantly create  more  market.  You  must  readily  de- 
velop more  new  prospects  for  yourself,  for  if  you 
spend  your  time  in  following  inquiries  from  the 
office,  you  have  given  up  your  independence.  You 
are  not  creating  opportunity,  unless  you  find  new 
markets  for  yourself. 

8.  Every  salesman  must  remember  that  his  cus- 
tomers are  his  most  precious  asset,  his  perpetual 
prospects  for  more  business.  Educate  them,  steadily 
maintaining  friendly  contact  and  continually  selling 
them  those  further  applications  of  the  service  that 
you  know  they  need  and  can  be  made  to  buy  from 
time  to  time. 

9.  The  salesman  should  make  every  contractor 
and  dealer  in  the  town  his  friend.  Co-operate  with 
the  electrical  fraternity  and  recognize  their  func- 
tions in  the  field  vou  work  in.  Make  your  place 
among  them  as  a  broad-gage  man  of  business  and 
take  full  advantage  of  the  many  benefits  that  pop- 
ularity among  the  trade  will  bring. 

10.  Each  selling  man  should  share  the  lessons  of 
his  own  continual  experience — and  use  in  turn  all 
aid  and  counsel  that  his  boss  and  fellow  salesmen 
can  contribute  to  his  own  success.  Co-operate. 
Fight  hard  in  competition  with  your  friends  and 
with  the  records  of  your  own  achievements  in  past 
months  and  years. 
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tiit>  dominant  force.    We  see  sales  manager!  taking  over 
t  iu>  responsibility  for  all  business  departments.    W* 
each  year  more  general  managers  selected  from  commer- 
cial timber.    Yet  we  know  thai  these  men  have  not  been 
forced  Into  this  successful  prominence,    Thej  are  the 

salesmen    who    have    seen    from    early    da\  s    that    Oppor 

tunity   depends  alone  on  personal   achievement — they 

are  the  men  who  have  gone  into  the  husiness   for  them- 
selves.     It    is  the  only  way  to  make  a  salesman. 


"nothing  down"  and  26  mil     per  month.     In  .Inly  of  last 
.000  elect  tie  imns  were  sold,  and  Miss  Marie  Rus- 
sell, manager  of  the  Electric  shop,  promises  that  10,000 
will  he  sold  this  July. 


Attractive  Central  Station  Float  in  Merchants 

Parade  at  Portland,  Me. 

In  a  recent  merchants'  association  parade  at  Portland, 
Me.,  the  Cumberland  County  Power  &  Light  Company 
operated  an  automobile  truck  on  which  was  mounted  a 
miniature  pergola  as  illustrated,  with  canopy  and  bunt- 


THE  PORTLAND  FLOAT  AS  IT  APPEARED  IN  THE  PARADE 

ing  inclosing  a  body  9  ft.  high,  10  ft.  long  and  5  ft.  wide. 
The  float  was  illuminated  by  176  10-watt  lamps,  in  red, 
green  and  white  bulbs,  supplied  with  energy  from  a 
storage  battery  and  switched  on  and  off  by  a  motor- 
driven  flasher.  A  central  floral  piece  and  two  life-sized 
wax  dolls  enhanced  the  picturesque  effect  of  the  float, 
and  the  words  "Heat,"  "Light"  and  "Power"  were  ef- 
fectively displayed  in  transparencies  as  shown.  Groups 
of  three  lamps  formed  side  clusters,  and  the  truck  was 
driven  by  an  employee  in  white  uniform.  The  simplic- 
ity and  beauty  of  the  display  attracted  marked  attention 
along  the  route.  E.  D.  Brett  and  William  Phillips  of 
the  Cumberland  company  designed  the  entire  float. 


Bargain  Prices  and  Appliance  Sales 

The  Electric  Shop  of  the  Kansas  City  Light  &  Power 
Company  has  sold  1000  vacuum  cleaners  in  the  last  two 
months.  Many  of  these  were  of  a  well-known  make 
which  is  priced  regularly  at  $40,  $50  and  $60,  and  all 
sales  were  made  at  these  prices.  The  majority  of  the 
sales,  however,  were  made  in  a  line  of  $19.75  cleaners, 
which  were  offered  to  customers  at  $15 — or  $20  with 
the  attachments,  which  usually  cost  $7.25  extra.  During 
the  month  of  May  special  effort  was  concentrated  on 
electric  fans,  although  a  brisk  sale  in  vacuum  cleaners 
still  continued.  No  price  reductions  were  made  on  the 
fans.  During  the  latter  part  of  May  special  window 
displays  and  advertising  have  featured  electrical  gifts 
for  brides.  In  July  another  special  drive  will  be  made 
on  irons,  one  well-known  $3.50  iron  being  offered  for 


Uniforms  for  Meter  Readers 

A  recent  innovation  by  the  Columbus  (Ohio)  Rail- 
way, Power  &  Light  Company  has  proved  itself  of  real 
value.  The  eleven  men  employed  by  the  company  to 
read  the  electric  meters  of  its  22,000  customers  are  now 
Arrayed  in  spick  and  span  uniforms.  The  uniforms  are 
of  a  neat,  mixed  gray  cheviot,  made  in  a  semi-Norfolk 
coat,  with  regulation  trousers  and  gray  flannel  shirts, 
with  which  white  collars  are  worn.  The  outfit  is  given 
a  military  cast  by  the  addition  of  black  puttees  and  a 
cap,  across  the  visor  of  which  is  the  insignia  of  the 
company.     The  outfit  is  furnished  free  to  the  men. 

The  advantages  of  this  uniform  are  threefold :  First, 
it  provides  an  easy  means  of  identification,  and  prevents 
the  intrusion  of  impostors  on  the  pretext  of  reading 
meters ;  second,  the  men,  who  enter  so  many  homes  each 
day,  are  enabled  to  always  present  a  neat  and  dignified 
appearance;  third,  it  is  a  bit  of  advertising  for  the  com- 
pany to  have  its  representatives  in  this  line  of  work 
always  wear  a  distinctive  uniform  of  good  appearance. 
Incidentally,  the  men  themselves  are  greatly  pleased 
with  their  new  uniforms,  and  take  more  pride  in  the 
service. 


Credit  His  Solution  of  Irresponsible 
Contractor  Problem 

In  a  paper  read  before  the  Iowa  Electrical  Contrac- 
tors' Association  convention  in  Dubuque,  Iowa,  on  May 
10,  11  and  12,  S.  E.  Kennedy  of  the  Central  Electric 
Company,  Chicago,  said  that  the  principal  problem  con- 
fronting the  electrical  contractors  to-day  is  the  com- 
petition of  the  irresponsible  contractor  and  dealer.  In 
endeavoring  to  offer  a  solution  of  the  problem,  Mr.  Ken- 
nedy said  that  it  is  impossible  to  draw  a  dead  line  un- 
der the  law  and  define  who  shall  and  who  shall  not  be 
a  licensed  contractor.  The  contractors,  alone  and  un- 
supported, cannot  solve  this  problem.  The  only  legal 
and  common-sense  solution  is  a  credit  proposition.  Un- 
der the  law  every  business  man  has  the  right  to  sell 
his  own  goods  at  his  own  prices  and  his  own  terms; 
he  can  sell  them  for  cash  or  for  credit,  and  likewise  he 
can  refuse  to  sell  them  to  anyone  for  either  cash  or 
credit.  Therefore,  declared  Mr.  Kennedy,  to  meet  the 
dilemma,  it  is  necessary  that  the  contractors  have  the 
support  and  co-operation  of  every  manufacturer  and 
every  jobber  through  their  credit  departments. 

"When  it  is  realized,"  Mr.  Kennedy  continued,  "that 
the  great  volume  of  the  world's  business  is  done  almost 
entirely  on  credit,  and  when  the  fundamental  prin- 
ciples underlying  credit  are  clearly  understood,  the 
problem  of  eliminating  the  irresponsible  buyer  as  a 
formidable  competitor  nears  solution.  If  the  irrespon- 
sible competitor  cannot  get  credit,  he  ceases  to  be  a 
competitor.  You  have  only  to  arouse  the  spirit  of  co- 
operation and  get  it  working  in  all  branches  of  our 
industry,  and  the  credit  men  of  the  business  houses 
engaged  in  our  trade  will  remove  from  your  path  this 
greatest  menace  to  your  future  success.  This  ideal 
condition  cannot  be  obtained  without  greater  effort  and 
some  sacrifice — all  must  be  willing  to  give  as  well  as 
take.  We  must  meet  each  other  half-way.  The  legiti- 
mate and  responsible  contractor  should  be  willing  to 
support  the  responsible  jobber  and  manufacturer  in- 
stead of  the  pirate  who,  in  order  to  find  an  outlet  for 
his  goods,  will  sell  to  anyone  at  any  price  he  can  get." 


May  27,  1916 


ELECTRICAL     WORLD 


1251 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Electric  Steel  Making 

Rapid  Progress  of  the  Electric  Steel  Furnace  in  the  United  States 
During  the  Past  Year — Abstract  of  Electric  Furnace  Sub- 
Committee's  Report  to  the  National  Electric  Light 
Association  at  Its  Chicago  Meeting  This  Week 

WHILE  many  of  the  most  important  electrochemi- 
cal and  electrometallurgical  industries  are  of 
American  origin  and  have  been  developed  chiefly 
in  connection  with  the  Niagara  Falls  power  development, 
electric  steel  refining  started  originally  in  Europe,  but 
at  an  early  date  all  the  noteworthy  European  electric 
steel  furnaces  were  introduced  into  this  country,  and  the 
work  of  the  American  steel  man  has  left  its  mark  on 
electric  steel-furnace  design.  Thus  when  the  United 
States  Steel  Corporation  acquired  the  rights  of  the 
Heroult  furnace  in  1909,  the  size  of  this  furnace  was 
increased  at  once  from  a  5-ton  unit  to  a  15-ton  unit,  arid 
so  on.  But  the  general  progress  of  the  electric  furnace 
in  this  country  was  slow  until  a  complete  change  in  the 
attitude  of  steel  men  toward  the  electric  furnace  occurred 
during  the  year  1915,  simultaneously  with  the  mar- 
velous increase  in  activity  of  the  steel  industry  in 
general. 

During  the  past  year  the  increase  in  the  number  of 
American  electric  steel  furnaces  was  78  per  cent,  and 
as  a  result  the  United  States  is  now  leading  all  the 
countries  in  the  world  in  the  number  of  electric  steel 
furnaces,  while  Germany  held  the  leading  place  up  to 
last  year.  On  Jan.  1,  1916,  the  United  States  had  sev- 
enty-three electric  steel  furnaces  in  operation  or  under 
construction,  compared  with  fifty-three  in  Germany  and 
forty-six  in  England. 

These  and  other  interesting  facts  in  connection  with 
electric  steel  refining  were  brought  out  in  the  report  of 
the  N.  E.  L.  A.  sub-committee  on  electric  furnaces  at  the 
Chicago  meeting  of  the  association  this  week,  reported 
on  a  preceding  page.  The  committee  consisted  of  R.  H. 
Tillman,  chairman,  and  H.  B.  Alverson,  R.  L.  Lloyd, 
W.  M.  McKnight,  F.  T.  Snyder,  H.  M.  St.  John  and 
W.  H.  Ulrich. 

Of  the  Heroult  furnaces,  twenty-four  are  now  operat- 
ing in  the  United  States  and  one  is  in  service  in  Canada, 
while  sixteen  more  are  contracted  for  in  the  United 
States  and  two  in  Canada — totaling  forty-three  fur- 
naces. The  total  productive  capacity  of  these  furnaces 
is  1,491,950  tons  per  year.  The  average  size  of  the 
twenty-four  operating  furnaces  in  the  United  States  is 
5.9  tons  and  that  of  the  fifteen  contracted  for  is  4.1  tons. 

Of  Snyder  furnaces  there  are  twelve  in  operation  or 
contracted  for  in  the  United  States  and  two  in  Canada, 
with  an  aggregate  productive  capacity  of  190  tons  in 
twenty-four  hours. 

Of  Wile  furnaces  there  are  seven  in  the  United  States 
and  Canada;  of  Rennerfelt  furnaces,  two;  of  Stassano, 
three;  of  Gronwall,  one;  of  Girod,  four;  besides  three 
other  furnaces  of  special  design. 

The  two  largest  electric  steel  furnaces  in  the  country 
are  the  20-ton  induction-type  units  at  the  plant  of  the 
American  Iron  &  Steel  Manufacturing  Company  of 
Lebanon,  Pa. 

A  rate  of  1  cent  per  kilowatt-hour,  or  even  somewhat 
.above  this  figure,  is  considered  satisfactory  by  the  steel 


people  for  an  ordinary  electric  steel-furnace  load,  to- 
gether with  the  corresponding  rolling-mill  and  miscel- 
laneous power  load.  This  applies  to  medium-sized 
plants,  say  with  a  furnace  up  to  six  tons  holding  capac- 
ity, or  with  several  units  of  the  same  size.  The  demand 
for  power  will  vary  from  200  to  300  kw.  per  ton  capacity 
of  the  furnace  for  the  furnace  load  alone.  The  load  has 
a  high  use  factor,  and  with  an  arc  furnace  the  power 
factor  is  above  80  per  cent  and  may  be  as  high  as  95 
per  cent. 

Provision  should  be  made  at  the  time  of  installing  the 
furnace  for  the  proper  control  of  the  inevitable  short- 
circuits  which  occur  with  the  use  of  the  arc  furnace. 
Reactance  of  sufficient  magnitude  should  be  provided 
either  as  an  integral  part  of  the  transformers,  or  as 
separate  external  reactance  coils,  to  limit  the  short-cir- 
cuit currents  to  safe  values,  so  that  they  may  be  prop- 
erly handled  by  the  automatic  oil  switch. 

While  the  United  States  exceeds*  Germany  in  the  num- 
ber of  electric  steel  furnaces,  it  is  very  far  behind  in  the 
number  of  electric  furnaces  for  melting  f erromanganese, 


fig.  1- 


-CURVE    1    SHOWS   LOAD   WITHOUT   FURNACES — CURVE    2 
SHOWS    FURNACE    LOAD    ADDED 


Germany  having  sixteen  such  furnaces  as  compared 
with  two  in  the  United  States.  Before  the  war  the 
price  of  ferromanganese  ranged  around  $55  per  ton,  and 
it  is  now  quoted  at  about  $165  per  ton.  The  addition  of 
ferromanganese  to  the  steel  in  a  molten  state,  melting 
the  ferromanganese  previously  in  an  electric  furnace, 
permits  a  saving  of  more  than  30  per  cent  of  the  weight 
of  the  manganese,  a  saving  of  time  in  obtaining  a  mix- 
ture of  the  alloy  with  the  steel  and  the  more  uniform 
composition  of  each  ingot  due  to  the  better  distribution 
of  the  manganese  and  the  more  complete  deoxidization 
of  the  steel  results  in  a  product  which  is  much  more 
easily  rolled.  So  far  only  two  electric  furnaces  for 
melting  ferromanganese  are  in  use  in  the  United  States. 
The  report  also  contains  notes  on  electric  brass  melt- 
ing and  on  electrically  heated  enameling  ovens  and  forg- 
ing furnaces,  and  concludes  with  a  very  interesting 
statement  on  the  use  of  an  electric  furnace  by  a  power 
company  for  the  purpose  of  better  utilizing  its  equip- 
ment and  spare  power,  with  consequent  improvements 
in  load  factor.  During  the  past  year  the  Pennsylvania 
Water  &  Power  Company,  which  supplies  the  bulk  of 
the    power    for    the    city    of    Baltimore,    distributing 
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through  the  Consolidated  Gas,  Electric  Light  A  Power 
Company,  Installed  ■  7600-kw.  arc  furnace  for  the  pro 
duction  oi  50  per  cenl  forrosiUcon.  After  several 
months  of  Buccessful  operation  the  installation  of  sn 
additional  18,000-kw.  furnace  was  begun.  With  fur- 
naces of  this  large  size  the  heat  content  (heat  storage) 
is  so  great  thai  the  electrical  output  may  tic  reduced  or 
even  discontinued  for  Beveral  hours  without  any  bad 
results  to  furnace  or  product,  and.  with  proper  co 
operation  between  the  station  load  dispatcher  and  the 
furnace  operator,  tins  beat  contenl  may  be  made  to  act 
as  a  "load  regulator." 

The  curves   in    Fig.    1    illustrate  the  manner   in  which 

the  furnace  may  i>e  utilized  in  securing  a  more  economi- 
cal loading  of  the  power  station.    Curve  l  is  a  typical 

load  curve,  without  any  furnace  load.  Curve  2  shows 
the  furnace  load  added  as  a  steady  load,  except  at  peak 
hours,  when  it  is  decreased.  The  dotted  line  shows  the 
peaks  as  they  would  be  if  the  furnace  load  were  not 
decreased.  It  will  be  seen  that  the  valleys,  or  low  parts, 
of  the  curve  are  filled  in,  and  the  peaks  are  made  flat 
and  are  kept  within  the  economical  capacity  of  the  gen- 
erating stations.  The  furnace  of  the  Pennsylvania 
Water  &  Power  Company  is  a  three-phase  arc  furnace 
of  special  design.  Its  operation  and  manipulation  re- 
quire skill  and  experience  of  a  special  kind  not  usually 
found  in  a  central  station  organization.  The  operation 
of  electric  furnaces  along  the  lines  indicated  may,  how- 
ever, develop  into  a  new  field  of  activity  for  the  central 
station. 


Lamps  and  Lighting 

Selective  Radiation  from  Osmium  Filaments. — 
Ernest  F.  Barker. — An  account  of  an  experimental  in- 
vestigation in  which  three  incandescent  lamps  with 
osmium  filaments  were  studied.  Data  are  given  on  the 
variations  of  power  consumed  and  candle-power  with 
voltage  and  on  the  functional  dependence  of  current  and 
watts  per  candle  upon  voltage.  The  luminous  efficien- 
cies of  osmium  and  carbon  lamps  at  color  match  voltages 
are  compared,  showing  that  osmium  as  a  radiator  is 
highly  selective.  Hyde's  criterion  for  the  detection  of 
variations  of  emissivity  with  temperature  has  been  ap- 
plied both  photometrically  and  spectrophotometrically, 
carbon  lamps  being  used  as  comparison  sources.  With- 
out exception  all  the  results  show  that  the  emissivity  is 
a  function  of  both  wave  length  and  temperature.  A. 
method  is  described  for  determining  the  relative  shapes 
of  the  energy  curves  for  two  filaments  when  the  best 
possible  color  match  has  been  obtained,  and  the  color 
ratios  computed  under  various  conditions  indicate  that, 
when  the  extremes  are  matched,  the  curve  for  osmium 
is  somewhat  depressed  relative  to  that  for  carbon  in  the 
middle  portion  of  the  visible  spectrum.  Energy  curves 
for  both  radiators  are  given  in  the  infra-red  region  out 
to  wave  lengths  of  2.4  u,  and  the  observations  show  that 
the  two  cannot  be  brought  into  coincidence  at  any  volt- 
age. An  application  of  Hyde's  criterion  to  these  data 
again  shows  marked  changes  of  emissivity  with  tem- 
perature. The  relations  of  the  energy  curves  in  the 
infra-red  at  voltages  corresponding  to  a  color  match  in 
the  visible  spectrum  are  shown,  the  osmium  radiation 
being  very  noticeably  deficient  in  energy  of  the  longer 
wave  lengths.  Within  the  range  of  observations  pre- 
sented, the  rate  of  increase  of  intensity  with  tempera- 
ture increases  from  the  longer  toward  the  shorter  wave 
lengths  for  the  carbon  filament,  but  for  the  osmium  in 
the  neighborhood  of  2.4  u.  the  rate  of  increase  is  greater 
than  for  wave  lengths  2.098  a  or  1.750  a.  An  explana- 
tion of  this  effect  as  indicating  an  emission  band  is  sug- 
gested, though  this  has  not  been  verified. — Phys.  Rev., 
April,  1916. 


ih  hi  Losses  from  Incandescent  Filaanente  in  Air. — 
i..  w .  Hartman.    On  the  basis  that  tin-  Stefan  Boltz- 

inaim  law  holds  good  for  radial  ion,  the  author  deter- 
mines  the   heat    loss    from    incaude-  ■<  rut    filament  s   in   air 

due  to  conduction  and  convection,  in  the  range  from 
900  to  i7ou  deg.  absolute,  the  energy  loss  per  centimeter 

length  Of  wire  due  to  conduction  and  convert  ion  is  pro- 
portional    to    the    absolute    temperat  lire.       The    author 

shows  how  to  compute  the  quantity  of  energy  required 
to  heat  a  given  wnc  to  anj  desired  temperature. — Phyt, 
/:,  v.,  April,  L916. 

Generation,  Transmission  and  Distribution 
Slate  Quarries*  C  K.  Paton. — A  paper  read  before 
the  Liverpool  Engineering  Society  on  the  use  of  electric 
power  in  slate  quarries  for  transportation,  hoisting, 
driving  air  compressors  and  slate  sawing. — London  Elec. 
Review,  April  28,  1916. 

Installations,  Systems  and  Appliances 
Meter  Errors  in  Parallel  Supply  of  Fluctuating  Loads. 
— When  a  factory  is  installing  more  motors  than  its 
generating  plant  can  supply  with  energy  it  is  advisable 
to  make  arrangements  to  use  purchased  energy  from 
a  central  station.  In  such  cases  the  two  sources  of  sup- 
ply   are   connected    in    parallel — either   electrically,    by 
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FIG.   2 — METER  ERRORS  DUE  TO   FLUCTUATING   LOADS 

connecting  the  public  and  private  mains  to  a  common 
busbar,  or  mechanically  by  using  the  private  steam  en- 
gine and  an  electric  motor  supplied  from  the  public 
mains  to  drive  a  transmission  system  which  is  mechanic- 
ally continuous.  Under  such  circumstances  the  plant 
would  look  after  its  own  prime  mover  and  generator  (if 
any)  and  the  central  station  would  charge  for  supple- 
mentary energy  supplied.  In  practically  all  cases  this 
supplementary  supply  would  be  sold  by  meter  on  a  slid- 
ing scale,  and  it  is  important  to  note  that  the  readings 
of  a  meter  used  under  such  circumstances  are  liable  to 
be  anything  up  to  100  per  cent  slow,  due  to  reverse  run- 
ning during  low  load  when  the  load  curve  is  very  fluctu- 
ating. On  steady  or  reasonably  steady  loads  the  trouble 
does  not  arise,  but  if  a  rapidly  fluctuating  load  is  con- 
cerned (as  in  textile  mills,  particularly  spinning  mills) 
the  private  power  plant  runs  at  full  output  continuously ; 
the  central  station  supply  is  drawn  upon  during  the 
peaks  of  the  load  curve,  and  more  or  less  of  this  amount 
of  energy  is  returned  during  the  troughs  of  the  load 
curve,  the  two  cases  represented  by  the  two  diagrams 
of  Fig.  2  may  be  considered.  The  left-hand  diagram  in 
each  case  represents  the  total  demand  to  be  supplied 
(from  mains,  clear,  to  mains,  shaded).  In  the  upper 
diagram  it  amounts  to  100  kw.  for  one  second  and 
zero  for  one  second;  if  the  output  of  the  private  gen- 
erator be  constant  at  50  kw.,  the  demand  on  the  mains 
during  one-half  of  the  load  cycle  is  replaced  during  the 
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next  half,  so  that  the  net  meter  reading  is  zero,  and  the 
works  owner  gets  the  benefit  of  peak-load  assistance 
for  nothing.  In  the  lower  diagram  the  load  varies 
periodically  between  60  and  15  kw.,  and  the  private  out- 
put is  30  kw.  (constant),  so  that  in  this  case  the  replace- 
ment is  less  than  the  withdrawal  (see  diagram  C),  but 
the  meter  still  has  a  large  negative  error.  The  condi- 
tions in  the  two  cases  and  the  total  deficiency  in  meter 
reading  per  hour  of  working  under  these  load  curves 
are  summarized  in  the  following  table: 

, Case  1 N  , Case  2 , 

Peak     Trough  Peak  Trough 

Total  load,  kilowatts 100               0  60             L5 

Home    generated,    kilowatts 50            50  30            30 

Taken   from   mains,   kilowatts 50  30 

Supplied  to  mains,   kilowatts 50  .  .             15 

Deficiency   in   meter   record,    units   per 

hour     25  7 '  ■_. 

Meter  error,  per  cent 100  50 

In  general,  if  K1  =  power  taken  from  the  mains  dur- 
ing the  peak  load,  K2  =  power  supply  by  private  plant, 
and  K3  =  minimum  power  demanded  during  the  trough 
of  the  load  curve;  the  meter  record  is  actually 

w  =  KJ1—(K2  —  K3)f.i 
where  flt  f2  =  durations  of  peak  and  trough  periods  re- 
spectively.    Hence,  the  percentage  meter  error  is 

p  =  (l  —  W/K&)  X  100  per  cent. 
One  way  of  obviating  error  due  to  reversal  in  this  man- 
ner is  to  provide  the  meter  with  some  form  of  locking 
gear  which  prevents  the  armature  making  more  than 
one  backward  revolution,  but  even  so  it  is  possible  to 
lose  a  great  deal  of  revenue  in  the  course  of  a  year 
where  the  load  fluctuates  so  rapidly,  and  one  revolution 
of  the  meter  disk  corresponds  to  so  much  energy  that 
one  resolution  or  less  represents  the  energy  drawn  from 
the  mains  during  one  peak  period,  and  returned  more  or 
less  completely  during  the  succeeding  trough  period. 
The  best  method  of  overcoming  the  difficulty  is  to  pro- 
vide such  flywheel  inertia  in  the  plant  to  be  driven  that 
the  peak  demand  from  the  mains  is  reduced  and  the  pri- 
vate generating  equipment  is  kept  busy  on  the  load 
itself  or  in  bringing  the  flywheels  up  to  speed.  The  cir- 
cuit conditions  are  equalized  without  troublesome  equal- 
izing currents  flowing. — London  Elec.  Review,  April  28, 
1916. 

Electrophysics  and  Magnetism 

Ionic  Mobilities  in  Hydrogen. — W.  B.  Haines. — In  a 
recent  paper  the  author  gave  the  preliminary  results  of 
experiments  showing  the  presence  of  several  kinds  of 
negative  carriers  in  pure  hydrogen  ionized  by  alpha-rays. 
The  author  has  now  made  extended  measurements  at 
different  pressures.  Measurements  are  recorded  of  the 
mobilities  of  the  positive  ion  and  three  different  nega- 
tive ions  in  hydrogen  over  a  range  of  pressures  between 
8  cm.  and  76  cm.  Theoretical  considerations  indicate  that 
the  three  negative  ions  are  built  up  from  elements  con- 
taining one,  three  and  six  molecules  of  hydrogen  per 
electronic  charge  respectively,  and  the  element  in  the 
positive  ion  has  nine  molecules  per  electronic  charge. — 
Philos.  Mag.,  April,  1916. 

Long-Range  Alpha  Particles  from  Thorium. — Sir 
Ernest  Rutherford  and  A.  B.  Wood. — Evidence  is 
given  that  the  active  deposit  of  thorium  emits  a  small 
number  of  alpha  particles  of  greater  velocity  than  any 
previously  observed.  These  alpha  particles  are  believed 
to  have  their  origin  in  the  transformation  of  thorium 
C,  and  appear  to  be  divided  into  two  homogeneous 
groups  of  maximum  range  10.2  and  11.3  cm.  The  num- 
ber of  these  alpha  particles  is  about  1/10,000  of  the  total 
number  emitted  from  thorium  C,  two-thirds  of  the 
number  having  a  range  11.3  cm.  The  results  indicate 
that  the  atoms  of  thorium  C  can  break  up  in  three,  and 
probably  four,  distinct  ways  with  the  emission  of  four 
characteristic  groups  of  alpha  particles  of  ranges  5.0, 
8.6,  10.2  and  11.3  cm.— Philos.  Mag.,  April,  1916. 


Roentgen  Rays. — C.  G.  Barkla. — An  account  of  ex- 
periments made  to  detect  if  possible  a  refraction  of 
Roentgen  rays,  but  the  results  were  negative.  The 
author  concludes  that  the  refractive  index  of  potassium 
bromide  for  radiation  of  wave-length  in  the  neighbor- 
hood of  0.5  X  10  '  cm.  is  between  0.999995  and  1,000005. 
—Philos.  Mag.,  April,  1916. 

Electrochemistry  and  Batteries 
Method  of  Determining  Ionic  Velocities. — Mrs.  C.  H. 
Griffiths. — A  long  illustrated  abstract  of  a  (British) 
Physical  Society  paper.  In  the  experiments  described 
the  cathode,  which  consisted  of  a  horizontal  copper  disk 
perforated  with  two  holes,  is  mounted  in  a  cylindrical 
glass  tube  open  at  the  lower  end.  The  whole  is  sus- 
pended from  the  beam  of  a  balance,  and  is  immersed  in 
a  vessel  of  copper  sulphate.  The  anode  is  a  copper 
spiral  fixed  in  the  electrolyte  some  distance  below  the 
mouth  of  the  cathode  vessel.  From  the  rate  of  change 
of  weight  of  the  suspended  system  during  the  passage 
of  a  current  the  ionic  velocities  can  be  determined. 
Abstracts  are  also  given  of  papers  presented  at  the 
same  meeting  by  S.  W.  J.  Smith  on  an  improvement 
of  the  familiar  diagram  explaining  the  migration  of 
ions  and  by  the  same  author  on  a  method  of  exhibiting 
the  velocities  of  ions  in  solution. — London  Electrician, 
April  21,  1916. 

Units,  Measurements  and  Instruments 
Comparing  the  Mutual- Inductance  Between  Two  Coils 
with  the  Self -Inductance  of  One  of  Them. — Charles  H. 
Lees. — A  paper  in  abstract  presented  before  the  Physi- 
cal Society  in  London.  To  get  rid  of  the  waste  of  time 
in  balancing,  the  author  has  introduced  into  his  labora- 
tory the  bridge  arrangement  shown  in  Fig.  5,  which 
allows  an  induction  balance  to  be  obtained  with  the 
ratio  arm  used  in  the  steady  balance,  whatever  may  be 
the  relation  between  the  inductances  of  the  coils.  In 
Maxwell's  form  of  bridge,  Fig.  3,  after  the  balance  for 
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FIGS.  3,  4  AND  5 — BRIDGE  ARRANGEMENTS  FOR  LABORATORY  USE 

steady  current  has  been  obtained,  the  shunting  resist- 
ance T  is  adjusted  till  there  is  no  throw  of  the  galvano- 
meter on  making  or  breaking  the  cell  circuit.  With  the 
resistances  and  inductances  shown  in  the  figure  we  then 
have 

L/M  =  —  (1  +  P/Q  +  (Q  +  S)  /T). 
This  is  a  continuous  induction  balance;  that  is,  it  holds 
however  the  emf.  applied  to  the  bridge  is  varied.  From 
the  form  of  the  expression  for  L/M  it  is  evident  that 
the  method  is  only  applicable  to  cases  in  which  the  mu- 
tual inductance  between  the  coils  is  less  than  about 
half  the  self-inductance  of  the  coil  in  the  bridge  arm. 
To  get  over  this  difficulty  Brillouin  arranged  the  coils 
as  in  Fig.  4.  When  the  bridge  is  balanced  for  steady 
currents  the  condition  for  the  inductive  balance  is 

L/M  =  —  (Q  +  S)  /  (T+17). 
This  balance  is  not  a  continuous  but  an  aggregate  or 
integral  one ;  that  is,  the  total  flow  of  electricity  through 
the  galvanometer  from  one  steady  state  of  distribution 
of  currents  in  the  arms  of  the  bridge  to  another  steady 
state  is  zero.  When  M  is  large  compared  to  L  it  is 
always  possible  to  get  an  inductive  balance  by  increas- 
ing U  whatever  values  of  P  and  Q  have  been  used  in 
getting  the  steady  balance.  But  if  M  is  small  compared 
to  L  no  value  of  U  will  give  an  inductive  balance  unless 
Q  has  been  taken  large  enough.  In  practice  this  often 
leads  to  waste  of  time.     With  the  connections  as  shown 


111  Pig.  ...  we  have  for  i  iteadj  current  balance  B  S 
P  Q.     For  an  aggregate  or  Integral  balance  forchai 
from  one  stead}  state  to  another  \\r  have  L  M  Q 

S  (1  Q/P)  1  I  r  i,  The  balance,  like  Bril 
louin's,  is.  therefore,  an  aggregate  or  Integral  one,  since 
the  condition  for  continuous  balance  for  all  emf.  chai 
is  not  satisfied,  in  practice  /'  and  (j  arc  the  propor- 
tional arms  of  a  resistance  box,  and  should  be  of  tin1 
same  order  of  resistance  as  thai  of  the  coil  whose  self- 
Inductance  is  to  be  compared,  bu1  need  no1  be  equal. 
The  coil  of  resistance  S  Is  placed  in  the  open  arm  of  the 
bridge,  in  boxes  in  which  the  galvanometer  leads  arc 
connected  t<>  thr  ends  <>t'  /'  and  Q  the  final  adjustments 
of  the  third  arm,  R,  to  give  a  balance  tor  steady  currents 

may    be    made    by    inserting   between    /'   and    A'   a    short 

length  of  resistance  wire  and  altering  the  length  until 

A'  is  increased  by  the  necessary  fraction  of  an  ohm. 
The  actual  resistance  of  the  wire  may  be  ascertained  by 
taking  proportional  parts.  If  the  connections  of  the 
keys  of  the  box  do  not  allow  a  wire  to  be  inserted  in  this 
place  a  corresponding  short  length  may  be  put  in  series 
with  the  coil  S,  and  its  value  calculated  by  taking  de- 
flections in  the  same  way.  The  second  coil  should  be 
connected  through  a  second  resistance  box,  VU,  to  those 
terminals  of  the  bridge  to  which  the  cell  is  usually  at- 
tached, and  the  cell  in  the  first  instance  connected  to  the 
same  two  terminals.  The  steady  balance  is  then  ob- 
tained by  taking  out  the  infinity  plug  at  U,  making  the 
cell  circuit  before  the  galvanometer  circuit,  and  adjust- 
ing A?  by  means  of  the  plugs  and  the  wire  until  the 
deflection  of  the  galvanometer  is  reduced  to  zero.  A 
numerical  example  illustrating  the  method  is  added. — 
London  Electrician,  April  28,  1916. 

Resistance  of  Moist  Sandstone  to  High  and  Low-Fre- 
quency Alternating  Currents. — N.  W.  McLachlan. — 
An  account  of  experiments  in  which  a  glass  tank,  32  cm. 
long,  having  a  copper  plate  28  cm.  square  at  each  end, 
was  filled  with  sandstone-earth  taken  from  the  trench, 
the  cross-section  of  the  sandstone  being  equal  in  area  to 
one  of  the  copper  plates.  The  frequency  was  changed 
from  50  to  500,000  cycles  per  second.  The  specific  re- 
sistance of  the  sandstone  was  found  to  be  164  ohms  per 
cubic  meter  for  the  low  frequency  and  154  for  the  high 
frequency,  the  difference  being  4.5  per  cent.  Similar 
results  were  obtained  with  the  sandstone  in  a  drier  state ; 
the  resistance  in  this  case  was  double  that  given  before. 
— London  Electrician,  March  24,  1916. 

Telegraphy,  Telephony  and  Signals 

Radium  Antennx. — E.  Leimer. — A  translation  in  ab- 
stract of  his  German  paper  in  which  he  describes  ex- 
periments showing  that  by  suitably  bringing  up  radium 
in  proximity  to  the  antennae  the  vibration  image  of  the 
latter  is  changed  in  the  direction  of  an  apparent  short- 
ening of  the  wave ;  further,  that  a  considerable  increase 
in  signal  strength,  as  measured  in  the  detector  circuit, 
is  occasioned  by  the  proximity  of  radium,  which  must 
in  any  case  be  caused  by  a  higher  received  primary 
current.  The  proximity  of  radium  to  the  tuning  coil 
itself  has,  however,  the  effect  of  rendering  distinctly 
worse  the  previously  distinct  telephonic  reception,  with- 
out it  being  possible  to  discern  any  definite  mistuning, 
and  this  applies  whether  the  radium  tube  be  insulated 
or  earthed.  On  the  other  hand,  the  radium  tube  has 
no  noticeable  effect  on  any  of  the  other  parts  of  the 
receiving  equipment. — London  Electrician,  April  21, 
1916. 

Damped  Oscillations. — David  Robertson. — When  a 
vibration  is  damped  its  amplitude  gradually  dies  away 
and  finally  vanishes.  The  most  important  case  of  this 
kind,  and  also  the  one  most  easily  dealt  with,  is  that 
in  which  the  rate  of  shrinkage  is  proportional  to  the 
amplitude.     This  type  is  called  a  "shrinking  sine  func- 


tion"  "I  the  time.  The  author  shows  how  tins  case  can 
be    dealt     with     by     means    of    a    graphical     method    of 

hrinking  vectors,"  giving  a  means  of  integrating  and 
differentiating  shrinking  sine  functions.  The  mathe- 
matical theory  is  given  and  an  application  is  made  to  the 
oscillators    discharge   of   a   condenser      From   Jourv.    of 

British)  Institution  of  Electrical  Engineers,  reprinted 

in  ali  tract    with  diagrams   in   London   Electrician,   April 

28,  L916. 

Miscellaneous 

Electric  Welding.    Julius  Sauer.    a  translation  in 

abstract  of  his  German  article  on  the  different  arc  and 
resistance  methods  of  welding  now  in  commercial  use. 
— London  Electrician,  April  21,  1916. 


Book  Review 

Alternating-Current  Electricity  and  Its  Applica- 
tion to  Industry.  Second  Course.  By  W.  H. 
Timbie  and  H.  H.  Higbie.  New  York:  John 
Wiley  &  Sons,  Inc.  730  pages.  357  illustrations. 
Price,  $3. 
The  authors  of  this  volume  deserve  much  praise  for 
the  thorough  way  in  which  they  have  continued  the  plan 
of  the  first  volume  bearing  this  title.  In  their  attempt 
to  produce  an  elementary  text-book  on  alternating  cur- 
rent electricity  simple  enough  to  be  readily  understood 
by  beginners  and  at  the  same  time  complete  enough  to 
be  a  proper  foundation  for  engineering  practice  or  for 
advanced  study,  they  have  admirably  succeeded.  There 
are  two  features  that  stand  out  distinctly  in  these 
volumes.  (1)  In  the  discussion  of  the  operating  prin- 
ciples of  electric  machines  and  systems,  the  practical 
features  and  problems  as  they  are  met  with  are  ex- 
plained in  detail  with  ample  illustrations  and  practical 
problems.  (2)  There  are  no  large  gaps  between  the 
discussion  of  fundamental  theory  and  the  way  it  is  or 
may  be  applied  in  practice.  The  reasons  for  machine 
operation  and  characteristics  are  developed  so  gradually 
and  follow  so  logically  the  practical  and  fundamental 
principles  laid  down  in  the  first  volume  that  the  reader 
who  has  carefully  studied  the  first  volume  has  no  diffi- 
culty in  mastering  the  second  one.  While  the  authors 
have  evidently  designed  both  volumes  for  the  beginner 
and  practical  worker,  nevertheless  engineers  who  con- 
sider themselves  far  more  than  beginners  will  find  a 
great  deal  of  practical  information  in  both  and  will  be 
especially  struck  with  the  concise  and  simple  way  the 
authors  have  of  presenting  features  of  machine  per- 
formance, and  explaining  the  why  of  certain  practices 
which  are  often  befogged  and  labored  at  the  hand  of 
text-book  writers  who  leave  to  the  imagination  and  in- 
genuity of  their  readers  the  connection  of  certain  fun- 
damental theories  with  practical  results. 

As  already  inferred,  the  first  volume  deals  with  op- 
erating principles  of  circuits  and  machines,  and  the 
second  with  alternating-current  machinery  in  the  vari- 
ous commercial  types.  Sections  are  devoted  to  genera- 
tors, transformers,  transmission  lines,  induction  motor, 
synchronous  motor,  converters  and  rectifiers. 


Books  Received 

A  Treatise  on  Electricity.  By  F.  B.  Pidduck.  New 
York:  G.  P.  Putnam's  Sons.  646  pages.  368  illustra- 
tions.   Price,  $3.60. 

Hydraulics.  By  R.  L.  Daugherty.  New  York: 
McGraw-Hill  Company,  Inc.  268  pages.  243  illustra- 
tions.    Price,  $2.50. 

Industrial  Arbitration.  By  Carl  H.  Mote.  Indian- 
apolis :  The  Bobbs-Merrill  Company.  400  pages.  Price, 
$1.50. 
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HUGO    WURDACK 


Hugo  Wurdack  of  St.  Louis,  presi- 
dent-elect of  the  Missouri  Association 
of  Public  Utilities,  was  born  at  St. 
Louis  on  March  9,  1871,  and  has  resid- 
ed in  that  city  continuously  since  that 
time.  During  the  greater  part  of  his 
business  career  he  has  been  connected 
with  the  public  utilities.  For  two  years 
he  was  in  the  employ  of  the  St.  Louis 
Illuminating  Company  and  later  acted 
as  superintendent  of  the  electrical  de- 
partment of  the  Laclede  Gas  Light 
Company.  After  fourteen  years  of 
service  in  that  position  he  became  as- 
sistant general  manager  of  the  Laclede 
Power  Company.  Since  1907  he  has 
been  president  of  the  Light  &  Develop- 
ment Company  of  St.  Louis,  which  po- 
sition he  still  holds. 

R.  F.  Palmblade,  chief  engineer  of 
the  Peoria  (111.)  Railway  Company, 
will  succeed  D.  W.  Snyder,  Jr.,  as  man- 
ager and  general  superintendent  of  the 
Jefferson  City  Light,  Heat  &  Power 
Company,  Jefferson  City,  Mo. 

Robert  A.  Carleton,  for  many  years 
inspector  of  construction  with  the  Edi- 
son Electric  Illuminating  Company  of 
Boston,  and  Albert  E.  Mace,  of  the  same 
company,  have  resigned  their  positions 
and  have  organized  a  construction  com- 
pany to  be  known  as  the  Carleton-Mace 
Engineering  Corporation.  The  new 
firm  will  specialize  in  central  station 
and  industrial  power  plant  installation 
and  electric  transmission  systems,  with 
headquarters  in  Boston. 

M.  G.  Linn,  for  the  last  fifteen  years 
general  superintendent  of  the  Blooming- 
ton  &  Normal  Railway  &  Light  Com- 
pany, Bloomington,  111.,  has  been  ap- 
pointed general  manager  of  the  Des 
Moines  (Iowa)  Electric  Company.  Mr. 
Linn  assumes  management  of  the  elec- 
tric lighting  and  power  properties 
owned  by  the  McKinley  interests  in  and 
about  Des  Moines.  He  first  became  con- 
nected with  Bloomington  utility  proper- 
ties in  1901  when  he  associated  himself 
with  the  Consumers'  Electric  Light 
Company,  organized  in  that  year. 
When  the  McKinley  interests  acquired 
that  property  as  well  as  the  Blooming* 
ton  &  Normal  Street  Railway  Company, 
Mr.  Linn  was  installed  as  general  su- 
perintendent of  both  properties,  which 
have  since  been  known  as  the  Bloom- 
ington &  Normal  Railway  &  Light  Com- 
pany. 


Men 

of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


E.  W.  Hoist  has  been  appointed 
mechanical  engineer  of  the  Bay  State 
Street  Railway  Company,  Boston,  Mass. 

D.  W.  Snyder,  Jr.,  who  has  been  gen- 
eral superintendent  of  the  Jefferson  City 
Bridge  &  Transit  Company,  Jefferson 
City,  Mo.,  has  been  appointed  general 
superintendent  of  the  Bloomington  & 
Normal  Railway  &  Light  Company, 
Bloomington,  111.,  to  succeed  M.  G.  Linn, 
resigned  to  become  general  manager  of 
the  Des  Moines  (Iowa)  Electric  Com- 
pany. Before  going  to  Jefferson  City 
Mr.  Snyder  was  general  superintendent 
of  the  Clinton  Gas  &  Electric  Company, 
Clinton,  111. 

W.  L.  Fowler  of  the  W.  L.  Fowler 
Electric  Company,  Cedar  Rapids,  Iowa, 
was  elected  president  of  the  Iowa  Elec- 
trical Contractors'  Association  at  its 
Dubuque  convention  on  May  10,  11  and 
12.  Mr.  Fowler  is  a  leading  electrical 
dealer  and  contractor  of  Cedar  Rapids, 
where  he  has  been  engaged  in  business 
for  the  last  four  years.  He  has  been 
active  in  the  Iowa  Electrical  Contract- 
ors' Association  since  its  formation  and 
was  vice-president  last  year. 


J.    M.    DRABELLE 


John  M.  Drabelle,  electrical  engineer 
of  the  Iowa  Railway  &  Light  Company, 
Cedar  Rapids,  Iowa,  who  was  elected 
president  of  the  Iowa  Section  of  the 
National  Electric  Light  Association  at 
the  Dubuque  convention  on  May  12  is  a 
graduate  of  Purdue  University,  class  of 
1910,  and  received  his  degree  of  electri- 
cal engineer  from  the  same  institution 
in  1915.  Upon  graduation  he  was  em- 
ployed for  one  year  by  the  Cedar  Rap- 
ids &  Iowa  City  Railway  &  Light  Com- 
pany as  electrical  engineer,  and  follow- 
ing this  he  became  construction  engi- 
neer of  the  Boone  (Iowa)  Electric  Com- 
pany. Mr.  Drabelle  was  appointed  elec- 
trical engineer  of  the  newly  formed 
Iowa  Railway  &  Light  Company  of  Ce- 
dar Rapids  in  May,  1913. 


T.    F.    WICKHAM 


Thomas  F.  Wickham,  secretary-treas- 
urer of  the  Union  Gas  &  Electric  Com- 
pany, Cincinnati,  Ohio,  has  been  elected 
second  vice-president  in  charge  of  the 
electric  operating  department  of  the 
company.  Mr.  Wickham  has  been  asso- 
ciated with  A.  B.  Leach  &  Company  of 
New  York  City,  and  the  properties  con- 
trolled by  that  firm,  for  the  last  six 
years,  having  for  three  years  been  in 
charge  of  their  public  utility  properties 
in  Macon,  Ga.  For  six  years  prior  to 
that  time  he  was  associated  with  J.  G. 
White  &  Company,  Inc.,  New  York 
City,  in  the  operation  of  utility  proper- 
ties. Before  going  to  New  York,  Mr. 
Wickham  was  general  auditor  of  the 
Montreal  Light,  Heat  &  Power  Com- 
pany, Montreal,  Canada. 

L.  W.  Byers  has  been  appointed  resi- 
dent manager  of  the  Citizens'  Electric 
Illuminating  Company  of  Pittston,  Pa. 

John  M.  Towle  has  been  appointed 
superintendent  of  construction  of  the 
Buffalo  (N.  Y.)  General  Electric  Com- 
pany. 

George  E.  Wolfe  of  Chambersburg, 
Pa.,  has  been  appointed  superintendent 
of  the  Greencastle  (Pa.)  Light,  Heat  & 
Power  Company. 

Harold  Wheeler  has  been  appointed 
manager  of  the  Port  Jefferson  (N.  Y.) 
Electric  Light  Company,  succeeding 
William  T.  Wheeler,  his  uncle,  who  died 
recently. 

S.  O.  Kelly,  formerly  salesman  with 
the  Cleveland  Electric  Illuminating 
Company,  Cleveland,  Ohio,  has  been  ap- 
pointed power  representative  for  the 
Public  Service  Electric  Company  of 
New  Jersey  in  the  Camden  district. 


Obituary 

Walter  H.  Phillips,  assistant  treasurer 
of  C.  H.  Tenney  &  Company,  operating 
the  Montpelier  (Vt.)  &  Barre  Power  & 
Lighting  Company,  was  accidentally 
drowned  on  May  14  at  Groton  Pond. 

Albert  J.  Anderson,  secretary  of  the 
Northwestern  Electrical  Equipment 
Company,  St.  Paul,  Minn.,  died  at  his 
home  on  May  17,  at  the  age  of  forty- 
four  years.  Mr.  Anderson  had  long 
been  engaged  in  the  electrical  business 
in  the  Northwest,  and  during  the  last 
eleven  years  was  manager  and  secretary 
of  the  Northwestern  company. 


NEW   APPARATUS   AND   APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 


Direct-Current  Generating 

Set 

The  generating  Bel  Illustrated  ia  de- 
signed for  marine  or  stationary  Bervice 
and  is  especially  adapted  for  lij^ht in^r 
or   power  Bervice   in   small   plants  and 


DIRECT-CURRENT    OUTFIT    FOR    SMALL 
PLANTS 

for  exciters  for  large  alternating-cur- 
rent generators  in  power  stations.  It 
consists  of  an  American  Blower  Com- 
pany single  or  double-cylinder,  auto- 
matic steam  engine,  and  a  Type  SK 
direct-current  generator  made  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  di- 
rectly connected  to  the  engine  shaft. 
For  lighting  or  power  service  the  stand- 
ard pressures  are  125  volts  and  250 
volts.  For  this  service  generators  are 
furnished  having  the  compound-field 
windings  so  proportioned  that  the  same 
voltage  is  obtained  at  full  load  and  no 
load.  For  special  systems  where  125 
volts  are  required  for  lighting  and  250 
volts  for  power,  the  larger-sized  gen- 
erators are  supplied  for  three-wire 
service.  These  three-wire  generators 
will  take  care  of  any  unbalancing  of 
the  two  sides  of  the  system  up  to  10 
per  cent  of  full  load. 

The  set  is  simple  to  operate  and  re- 
quires little  attention.  Even  the  oiling 
system  is  such  that  replenishing  of  the 
lubricant  is  only  infrequently  neces- 
sary. The  generator  is  of  forged  open- 
hearth  steel  construction,  with  commu- 
tating  poles  and  large  non-leakable 
bearings  protected  from  dust.  It  has 
automatic  oiling  lubrication,  fixed  brush 
position,  is  compact,  strong  and  light 
in  weight,  has  low  operating  tempera- 
ture, and  requires  no  skilled  attention. 

The  generator  is  mounted  on  the 
same  base  with  the  engine  to  which  it 


is  directly  connected.  The  bearings, 
brashes  and  commutators  are  the  only 
wearing  parts,  and  these  are  so  de- 
signed that  the  wear  is  reduced  to  a 
minimum.  The  engine  is  very  quirt  in 
operation  and  has  automatic  lubrica 
lion    by    pump   and    gravity,   with    large 

cooling,  settling  and  filtering  area.    All 

Wearing  parts  are  easily  adjustable  and 
perfect    speed   regulation   is  obtained. 

This  set  is  particularly  well  suited 
for  use  in  isolated  plants  in  factories, 
stores,  warehouses,  mines,  aboard 
ships,  passenger  steamers,  yachts  and 
dredges,  as  well  as  for  driving  blowers, 
operating  bucket  elevators,  screw  con- 
veyors, chain  drags,  hoisting  apparatus, 
cylinder  driers,  centrifugal  driers  and 
laundry  machinery.  Compactness,  light 
weight,  economy  of  operation,  sim- 
plicity, freedom  from  noise  and  vibra- 
tion at  high  speed  and  reliability  under 
the  most  severe  conditions  are  features 
that  make  it  especially  desirable  for 
service,  the  manufacturers  point  out, 
where  it  is  not  possible  to  give  it  much 
attention. 


Instantaneous  Electric  Water 
Heaters 

An  interesting  and  useful  device  is 
the  water  heater  shown  herewith, 
which  may  be  attached  to  an  ordinary 
water  supply  system  and  which  heats 
the  water  as  it  passes   from  the   sup- 


ELECTRIC  WATER  HEATER   WHICH   MAY   BE 
ATTACHED  TO  WATER-SUPPLY  SYSTEM 

ply  system.  The  interior  arrangement 
is  simple,  consisting  of  two  compart- 
ments, the  upper  one  of  which  contains 
the  electric  switch,  while  the  lower  is 
for  the  water.  The  heating  element  is 
of  nichrome.  Cold  water  can  be  drawn 
without  throwing  on  the  current,  and 
the  water  cannot  be  shut  off  without 
automatically  opening  the  electric 
circuit.  The  heater  can  never  run  dry, 
and  is  so  designed  as  to  allow  a  full 
flow  of  cold  water  before  the  switch 
throws  on  the  current.    It  is  entirely  of 


brass,  weighs  under  4  lb.  and  is  5.6  In. 
high.      The    heater    is    being    made    In 

sizes  rated  al  88  amp.  at  1 10  volt 
at  20  amp.  and  25  amp.  at  220  volt  . 
The  device  will  provide  boiling  water 
within  ten  seconds,  it  is  claimed,  and  is 
especially  well  adapted  for  providing 
water  for  shaving,  cooking,  etc.  It  will 
also  provide  sufficient  water  for  a  bath, 
it  is  pointed  out,  in  from  ten  to  twenty 
minutes.  The  heater  has  been  de- 
veloped by  the  K.  I).  Manufacturing 
&  Sales  Company,  74  New  Montgomery 
Street,  San  Francisco,  Cal. 

The  K.  D.  company  has  also  brought 
out  a  (i60-watt  water  heater  which  fur- 
nishes boiling  water  in  five  seconds  and 
which  heats  about  a  pint  of  water  a 
minute.  This  heater  weighs  1  lb.  and 
is  particularly  designed  for  use  by 
dentists,  barbers,  physicians,  etc.  It  is 
also  automatic  in  action,  the  same 
movement  controlling  both  the  supply 
of  water  and  electricity. 


Socket  for  Indirect  Lighting 
Fixtures 

The  advantages  of  indirect  lighting 
are  conceded  everywhere;  in  fact,  this 
method  of  illumination  has  become  so 
desirable  that  many  fixtures  of  other 
and  older  types  are  being  discarded  and 
indirect-lighting  appliances  substituted. 
It  often  happens,  however,  that  the 
wiring  as  originally  done  has  not  pro- 
vided for  wall  switches,  and  heretofore 
most  indirect-lighting  fixtures  did  not 
permit  the  use  of  pull-socket  or  button 
switches.  In  this  connection  an  inter- 
esting innovation  is  the  new  socket 
illustrated  herewith,  brought  out  by  the 
Bryant  Electric  Company,  Bridgeport, 
Conn.  As  will  be  noted  from  the  illus- 
tration, the  pull  socket  with  bottom 
chain  guide  fits  snugly  into  the  bottom 


PULL    SWITCH    FOR    INDIRECT-LIGHTING 
FIXTURES 
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of  the  bowl  and  protrudes  through  it 
just  enough  to  enhance  the  artistic 
effect.  The  socket  has  the  threaded 
bead  upon  which  any  size  of  "Uno" 
shade  holder  can  be  readily  mounted. 
The  bottom  chain  guide  with  pull  chain 
hanging  only  the  necessary  length 
below  the  fixture  provides  a  most  con- 
venient form  of  local  control,  it  is 
claimed,  and  at  the  same  time  does  not 
mar  the  general  artistic  effect  of  the 
design  of  the  fixture.  This  same  style 
of  socket  can  also  be  used  on  a  side 
wall  fixture  by  attaching  it  directly  to 
a  brass  nipple  extending  from  the  out- 
let, the  length  of  this  nipple  being  gov- 
erned entirely  by  the  dimensions  of  the 
canopy  and  shade  holder  used. 


Meter-Reading  Device 

A  new  meter-reading  device  has  just 
been  brought  out  by  A.  R.  Mutton,  517 
Marsh  Place  Building,  Waterloo,  Iowa, 
which    is    designed   to    make    a    correct 
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111 


xOOO^         \OOS 
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FIG.   1 — RECORD   MADE   BY   METER  READING 

DEVICE — IDENTIFICATION    NUMBER 

AND    POSITION    OF    HANDS 

CUT   INTO   PAPER 

and  permanent  record  of  the  meter 
reading  and  eliminate  the  possibility  of 
error  and  necessity  for  re-reading.  It 
consists  of  a  device  which  can  be  placed 
on  any  meter  by  exchanging  covers  and 
a  substitution  of  knife  blades  in  place 
of  the  dial  hands.     A  printed  form  on 


FIG.     2 — METER-READING     DEVICE     WHICH 
MAKES   PERMANENT   RECORD 

which  is  a  duplication  of  the  meter 
dials  and  figures  is  slipped  into  a  slot 
at  the  top  of  the  device  and  the  button 
at  the  right  is  given  a  turn.  This 
button  operates  with  a  snap  action, 
making     an     instant     impression,     the 


knife  edge  hands  cutting  the  paper  to 
reproduce  the  position  of  the  hands 
with  respect  to  the  dial.  This  instanta- 
neous action  is  said  to  eliminate  the 
possibility  of  any  one  holding  the  paper 
against  the  hands  and  stopping  the 
meter. 

Each  meter  is  also  provided  with  a 
number  which  is  cut  into  the  paper  at 
the  same  time  the  reading  is  taken,  and 
this  ties  the  record  up  with  the  proper 
customer.  The  cuts  in  the  accompany- 
ing illustration  of  the  paper  record 
have  been  inked  in,  in  order  to  make  the 
reading  show  in  the  etching,  but  the 
device  simply  cuts  or  embosses  the 
record  into  the  paper,  and  there  is  no 
printing  tape  or  ink  to  replenish.  The 
device  is  to  sell  at  a  low  figure,  and  it 
gives  a  record  which  would  stand  court 
proceedings,  it  is  declared.  The  slot  in 
the  top  of  the  device  is  so  constructed 
as  to  keep  the  meter  bugproof  and 
dustproof. 


Wiring  Devices 

Several  types  of  wiring  devices 
which  should  be  of  special  interest  to 
electrical  contractors  have  been  brought 
out  by  the  Advance  Electric  Company, 
Leetonia,  Ohio,  and  are  shown  here- 
with.      The     switchbox     support     and 


FIG.     1     AND     2 — SWITCHBOARD     SUPPORT 

AND   SPACER  AND   ADJUSTABLE 

OUTLET  BOARD 

spacer  illustrated  in  Fig.  1  is  particu- 
larly advantageous,  the  manufacturer 
points  out,  because  rolled  sheet-steel 
tubes  take  the  place  of  wooden  cleats. 
Slots  are  provided  to  admit  the  screws 
of  the  switchbox.  The  tubes  are 
marked  and  a  gang  of  boxes  can  be 
built  up,  each  box  being  placed  accord- 


% 


FIG.    3 — ADJUSTABLE    METAL    OUTLET 
BOARD 

ing  to  marks  on  the  tube.     One  to  five 
boxes  can  be  utilized. 

The  Type  A  adjustable  outlet  board 
shown  in  Fig.  2  consists  of  two  rolled- 
steel  tubes  fitted  with  a  wooden  block, 
which  can  be  adjusted  so  as  to  come  to 
the  desired  position  between  joists.  It 
makes  a  strong  support  and  can  be  in- 
stalled in  a  short  time.  It  may  also 
be  employed  with  snap  switches,  out- 
lets and  wall  receptacles.  The  metal 
outlet  board  illustrated  in  Fig.  3  is  of 
galvanized  rolled  No.  26  gage  sheet 
steel.  The  nipple  is  adjustable  and 
can  be  moved  along  the  board  to  any 


desired  position  between  joists.  The 
holes  in  the  board  are  punched  to  ad- 
mit wires  coming  down  on  either  side 
of  the  nipple. 

In    Fig.    4    is    shown    an    adjustable 
insulator    support,   which    may   be 


em- 


FIGS.    4    AND    5 — ADJUSTABLE    INSULATOR 
SUPPORT  AND   SPLIT  INSULATOR 

ployed  to  fasten  insulators  to  struc- 
tural steel,  I-beams,  etc.  With  this 
device  it  is  not  necessary  to  drill  any 
holes.  The  insulator  can  be  adjusted 
to  any  position  desired.  One  or  more 
insulators  may  be  used  with  the  sup- 
port. The  split  insulator  shown  in 
Fig.  5  is  so  designed  that  the  cap  fits 
down  square  and  grips  the  wire  firmly. 
By  reversing  the  cap  No.  10  or  12  wire 
can  be  used  in  place  of  No.  14  wire. 


Electric  Street  Traffic  Signal 

An  interesting  type  of  electrically 
operated  street  traffic  signal  designed 
for  both  day  and  night  use  to  control 
traffic  at  intersecting  streets,  etc.,  has 
just  been  brought  out  by  the  G.  E. 
Painter  Company,  324  North  Charles 
Street,  Baltimore,  Md.  The  signal  is 
fitted  with  a  red  and  green  lens  of  wide 
angle,  on  each  of  the  four  sides,  and 
is  divided  into  four  compartments  with 
a  lamp  receptacle  in  each,  to  light  the 
two  corner  lenses,  the  two  diagonal 
corners  being  lit  at  a  time  to  display 
two  red  and  two  green  lights  as  a  sig- 
nal for  the  traffic  to  move,  say,  east 
and  west  and  stop  the  traffic  going 
north  and  south.  When  the  other  two 
lamps  are  lit,  the  colors  are  reversed. 


FIGS.    1    AND    2 — SUSPENSION-TYPE    TRAF- 
FIC  SIGNALS 

Standard   60-watt  tungsten   lamps   are 
used. 

The  signal  is  operated  by  means  of 
a  three-point  switch,  which  can  be  lo- 
cated at  any  place  convenient  for  the 
traffic     officer.       The     switch     may    be 


placed  m  ■  box  on  :i  pole,  or  11  d< 
;i  small  push-button  twitch  like  thai 
shown  can  be  used  bo  m  to  make  it 
more  convenient  for  the  officer  to  oper- 
ate. The  switch  li  fitted  with  ■  three 
point  plug,  wooden  handle  and  flexible 

lamp  COrd,   and    is   designed   BO   as   to   be 

removed  by  the  officer  when  going  oil* 
his  post.  The  receptacle  i  mounted 
in  a  specially  designed  holder  and 
fitted  with  a  swinging  cover  to  prevenl 
the  plug  from  being  pulled  oul  unin 
tentionally.  The  cord  should  be  of 
such  length  as  to  make  the  switch  reach 
within  about  ■!  ft.  from  the  ground 
when  hanging  from  the  receptacle. 
When  the  plug  is  removed  it  discon- 
nects all  the  lamps,  thus  preventing 
the  possibility  of  false  signals  being 
given.  In  case  no  receptacle  is  used, 
then  aa  additional  switch  will  be  re- 
quired to  extinguish  the  lamps  when 
the  signal   is  not  needed. 

The  lenses  are  of  the  spheroidal  sec- 
tor type,  and  the  colors  can  easily  be 
discerned  (even  with  the  sun  shining 
directly  upon  them)  on  a  vertical  and 
horizontal  arc  of  90  deg.,  it  is  claimed. 
However,  with  the  type  of  hood  em- 
ployed, the  lenses  are  so  shaded  that 
the  sun  will  not  strike  them,  except  on 
the  lower  part,  a  few  hours  in  the  early 
morning  and  late  in  the  afternoon.  The 
signal  is  about  15  in.  high  and  is  fitted 
with  a  porcelain  enamel  hood  21.5  in. 
in  diameter,  and  weighs  complete  about 
31  lb.  The  top  and  bottom  are  of  gal- 
vanized cast  iron. 

To  get  the  best  results,  the  bottom  of 
the  signal  should  not  be  more  than 
about  12  ft.  from  the  ground,  so  it 
can  easily  be  seen  by  operators  of 
automobiles  having  low  tops  or  hoods. 
If  desired,  two  or  more  signals  can  be 
operated  by  the  same  switch,  such  as 
for  streets  that  intersect  near  each 
other,  triangles,  squares,  etc. 

The  signal  can  be  mounted  on  a  post 
or  pipe  standard,  or  suspended  from 
a  span  wire  running  diagonally  from 
one  corner  of  the  street  to  the  other, 
or  hung  from  a  mast  arm  attached  to 
a  pole  on  the  corner.  The  best  results 
are  obtained  by  placing  the  signal  as 
near  the  center  of  the  crossing  as  pos- 


FIGS.    3    AND    4 — SIGNALS    MOUNTED    ON 
PIPE  STANDARDS 

sible,  so  it  can  readily  be  seen  from 
approaching  automobiles,  etc.  In  places 
where  there  are  car  tracks,  the  span 
wire  can  be  attached  to  the  same  poles 
that  suspend  the  trolley  wires,  if  fitted 
with  trolley  hangers  to  prevent  it  from 


coming    In    contact    with    the    trolley 
nal  can  be  made  to  bang 

the  desired  height  from  the  ground  liy 
means    of    |     pipe     pendant     M       hown. 

\  pecial  junction  box  Is  provided,  th<' 
top  being  tapped  for  ■  standard  trolley 
hanger  and  the  bottom  for  pipe,  so  the 

lead  wires  can  be  run  through  it  and 

along  the  span  wire  to  the  switch,  etc., 
at  the  coiner.  The  top  and  bottom 
Castings  of  the  signal  are  tapped  for 
0.7.r>  in.  pipe,  so  it  can  he  used  either 
as  a  suspension  type,  or  mounted  on  a 
pipe  standard  as  required.  The  ball  is 
screwed  in  the  bottom  or  top  as  the 
case  may  be. 

Pig.  1  shows  the  suspension  type  of 
signal  with  the  operating  switch  located 
at  the  corner.  Fig.  2  illustrates  the 
suspension  type  fitted  with  a  receptacle 
at  the  bottom* for  a  pendent  switch,  so 
the  operator  can  stand  directly  under 
the  signal.  The  signal  is  shown  in  Fig. 
3  mounted  on  a  pipe  support  with  re- 
ceptacle, cord  and  switch.  The  wires 
for  supplying  the  energy  are  run  un- 
derground and  up  the  inside  of  the 
pipe.  Fig.  4  shows  the  device  mounted 
on  a  pipe  support  and  arranged  for 
overhead  connection  in  place  of  under- 
ground. The  line  drawing  (Fig.  5) 
shows  a  cross-section  at  the  center, 
looking  up.     When  lamps  "A''  and  "B" 


the   Liability  of   the  connector  getting 

"ui    of    Order    and    in    addition    provides 
a     connection     that      is     stronr     median 
ically    and    electrically. 

The  company  is  also  manufacturing 

a     line    of    connectors     for    panel     lioanl; 


FIG.    5 — CROSS-SECTION    OF   SIGNAL 

are  lit,  the  signal  will  display  two  red 
and  two  green  lights,  as  indicated  by 
the  arrows,  and  the  colors  will  be  re- 
versed as  indicated  by  the  circles  when 
lamps  "C"  and  "D'"  are  lit.  The  lenses 
can  be  removed  for  cleaning  or  replac- 
ing lamps  by  loosening  the  screw  of  the 
bottom  holder,  which  is  slotted  for  the 
purpose.  When  the  brass  holder  is  re- 
moved the  lens  can  easily  be  lifted  out 
as  it  sits  on  a  ledge  for  the  purpose. 


Improved  Solderless  Connector 

The  electrical  department  of  the 
Frankel  Display  Fixture  Company,  177 
Hudson  Street,  New  York,  has  recent- 
ly been  incorporated  under  the  title  of 
the  Frankel  Connector  Company,  to 
carry  on  the  manufacture  of  a  line  of 
solderless  connectors,  testing  clips  and 
other  electrical  devices. 

In  the  accompanying  illustration  are 
shown  several  types  of  the  Frankel 
connectors.  The  phantom  view  in  the 
center  shows  the  principle  of  the  con- 
nector and  how  the  design  has  permit- 
ted the  use  of  a  small  number  of  parts 
to  make  a  rigid  connection.  This  sim- 
ple construction,  it  is  claimed,  reduces 


SOLDERLESS     CONNECTORS 

to  replace  soldered  terminal  lugs  for 
front  and  back  connections.  By  using 
solderless  connectors  of  the  type  shown 
in  place  of  the  soldered-type  connection 
the  makers  claim  that  a  substantial 
saving  of  time  can  be  made  and  a  joint 
is  obtained  that  can  be  broken  down 
without  harm  to  the  cable. 

In  the  report  containing  the  ap- 
proval of  the  Frankel  solderless  con- 
nector regarding  a  test  the  Under- 
writers' Laboratories,  Inc.,  state  that 
"at  1000  amp.  the  soldered  joint  melted 
and  dropped  from  the  joint.  The  joint 
where  the  wires  were  attached  to  the 
connectors  were  unaffected  by  the  test." 


Canopy  Switches 

A  line  of  small  canopy  switches  has 
recently  been  developed  by  the  Bryant 
Electric  Company,  Bridgeport,  Conn., 
one  of  which  is  shown  herewith  (one- 
half  actual  size).  These 
switches  are  being  made  with 
ratings  of  3  amp.  at  125  volts 
and  1  amp.  at  250  volts.  The 
No.  451  switch  is  for  use  with 
a  spun  canopy,  the  No.  452 
switch  with  a  cast  canopy, 
the  No.  491  switch  is 
equipped  with  leads  with  a 
spun  canopy,  the  No.  492  is 
equipped  with  leads  with  a 
cast  canopy,  the  No.  541 
"Junior"  switch  is  equipped 
with  leads  with  a  s  p  u  n 
canopy  (0.5  amp.,  125  volts)  and  the 
No.  542  "Junior"  switch  is  equipped 
with  leads  with  a  cast  canopy  (0.5  amp., 
125  volts).  The  stems  of  the  No.  451, 
No.  491  and  No.  541  switches  are  long 
enough  for  canopies  not  more  than  1/16 
in.  thick.  The  No.  452,  No.  492  and  No. 
542  switches  may  be  used  on  canopies 
up  to  %  in.  thick.  The  key  stems  are 
threaded  21/64  in.,  twenty-six  threads 
per  inch.  The  No.  491,  No.  492,  No.  541 
and  No.  542  devices  are  fitted  with  6  in. 
of  No.  18  B.  &  S.  stranded  rubber- 
covered  wire.  The  No.  541  switch  is 
shown  in  the  illustration. 
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Two-Stroke-Cycle  Oil 
Engines 

An  oil  engine  operating  on  the  two- 
stroke-cycle  principle  and  designed  to 
consume  any  grade  of  crude  oil  or  dis- 
tillate is  now  being  made  by  Fairbanks, 
Morse  &  Company,  Chicago,  111.,  in  hor- 
izontal units  in  sizes  with  ratings  up 
to  25  hp.  and  vertical  units  with  rat- 
ings up  to  200  hp.  On  oil  ranging 
from  26  deg.  to  37  deg.  Baume,  the  fuel 
consumption  on  the  smaller  engines 
does  not  exceed  0.1  gal.  per  brake- 
horsepower  per  hour,  and  the  regulation 
is  well  within  the  requirements  of  elec- 
tric parallel  operation. 

As  usual  with  this  type  of  engine, 
there  are  no  valves,  the  piston  itself 
covering  and  uncovering  the  inlet  and 
exhaust  ports.  Crankcase  compression 
not  in  excess  of  2  lb.  per  square  inch  is 
used  for  scavenging  and  recharging. 
The  air  charged  in  this  cylinder  is  com- 
pressed to  such  a  degree  that  ignition 
occurs  at  the  instant  the  fuel  spray  is 
injected  into  the  combustion  chamber. 
The  combustion  chamber  is  maintained 
at  a  comparatively  low  temperature, 
since  it  is  water  jacketed  the  same  as 
the  cylinder.  It  is  entirely  separate 
from  the  cylinder  and  is  made  with 
heavy  walls  so  that  there  is  the  same 
factor  of  safety  in  its  operation  as 
there  is  in  the  cylinder. 

Special  arrangements  have  been 
made  to  facilitate  starting.  When  start- 
ing the  engine  cold,  a  kerosene  torch  is 
placed  on  the  bracket  below  the  com- 
bustion chamber,  until  an  auxiliary 
starting  tube  projecting  through  the 
wall  of  the  chamber  is  heated  sufficient- 
ly to  ignite  the  charge.  Since  the  heat- 
ing is  restricted  to  this  tube  it  is  not 
necessary  to  bring  the  walls  of  the  com- 
bustion chamber  up  to  the  ignition  tem- 
perature, thus  much  time  is  saved.  The 
fuel  injection  pump  is  driven  through 
a  rocker  shaft  end  and  eccentric  on  the 
main  shaft.  The  position  of  the  eccen- 
tric and  therefore  the  length  of  the 
stroke  of  the  pump  is  controlled  by  an 
inertia  shaft  governor. 

The  amount  of  oil  consumed  by  the 
engine  is  automatically  varied  to  meet 
the  requirements  of  the  load.    To  with- 


stand the  high  pressure  against  which 
the  injection  pump  must  operate,  it  is 
constructed  of  a  hardened  and  ground- 
steel  plunger  with  steel  valves  on 
bronze  seats.  An  immediate  supply  of 
oil  to  the  pump  is  carried  in  an  aux- 
iliary reservoir  mounted  just  above  it. 
This  reservoir  is  supplied  from  the 
main  storage  tank  by  a  small  plunger 
driven  by  an  arm  on  the  rocker  shaft. 
This  same  arm  drives  a  force-feed 
pump  lubricating  the  cylinder.  The 
reservoir  is  provided  with  an  overflow 
pipe,  which  returns  any  excess  oil  to 
the  suction  side  of  the  pump.  Through 
the  glass  walls  of  the  reservoir,  any  in- 
terruption of  feed  may  be  detected.  A 
hand  lever  for  starting  the  engine  is 
also  provided.  By  means  of  this  lever 
sufficient  oil  may  be  injected  for  pre- 


FIG.    1 — 15-HP.    OIL   ENGINE 

liminary  charge,  and  at  the  same  time 
the  pump  plunger  may  be  held  back  un- 
til the  engine  is  under  way,  the  danger 
of  flooding  the  cylinder  thus  being  ob- 
viated. 

An  interesting  point  in  the  construc- 
tion of  these  engines  is  that  their  main 
bearings  are  of  the  ring-oiling  type, 
with  large  oil  reservoirs,  so  that  the 
consumption  of  lubricant  and  the  neces- 
sity for  attention  is  reduced  to  a  mini- 
mum. By  means  of  a  special  air-seal 
ring  around  the  bearings  in  the  crank- 
case  the  compression  of  the  entering 
charge  of  air  is  prevented  from  inter- 
fering with  the  lubrication.  This  air- 
seal  ring  automatically  maintains 
crankcase  compression.  The  cylinder 
crank  pin  and  piston  pin  are  oiled  by 


the  force-feed  pump  previously  de- 
scribed. No  water  is  injected  into  the 
cylinder  or  combustion  space,  thereby 
insuring  a  great  length  of  life  to  the 
cylinder  and  piston.  These  engines,  the 
manufacturers  point  out,  require  a  min- 
imum amount  of  attention  and  they  are 
built  to  withstand  severe  service  over 
long  periods  of  operation. 


Electric  Dish  Washers 

The  advent  of  the  electrically  oper- 
ated dish-washing  machine  marks  one 
more  important  step  toward  the  pass- 
ing of  household  drudgery.  According 
to  the  Metropolitan  Engineering  Com- 
pany, 35  Vesey  Street,  New  York,  the 
manufacturer  of  the  electric  dish  wash- 
er shown  herewith,  the  process  of 
washing  dishes  with  the  Murray  elec- 
tric dish  washers,  as  they  are  called, 
is  as  simple  as  by  hand,  and  far  more 
rapid.  The  machines  are  sanitary  be- 
cause scalding  water  is  utilized,  which 
thoroughly  cleanses  and  sterilizes  the 
dishes. 

Herewith  is  shown  a  machine  de- 
signed for  light  service  which  is  par- 
ticularly well  adapted  as  a  family  ap- 
pliance. It  is  illustrated  in  Fig.  2 
with  cover  removed,  showing  the  path 
of  the  dishes  which  are  fed  in  at  the 
right  side,  carried  on  a  revolving  grid 
through  the  cleansing  and  rinsing  pro- 
cess and  ejected  at  the  left  side.  This 
machine  requires  a  floor  space  30  in. 
sq.,  is  40   in.  high  and  weighs  75   lb. 

A  heavy-service  or  restaurant-size 
machine  has  also  been  developed.  This 
machine  operates  on  the  same  principle 
as  the  light-service  dish  washer.  It 
requires  a  floor  space  42  in.  sq.,  is  42 
in.  high  and  weighs  250  lb. 

The  container  is  cylindrical  in  shape 
and  is  made  of  heavy  metal,  the  in- 
terior being  so  treated  as  to  make  it 
rustproof.  The  interior  has  a  free 
cleansing  surface,  all  pockets  or  pro- 
jections liable  to  collect  grease  or  food 
particles  being  eliminated  The  ex- 
teriors of  the  dish  washers  are  finished 
in  white  enamel.  The  bases  consist  of 
three  firmly-braced  iron  legs  upon 
which  the  containers  rest.  The  ma- 
chines are  designed  to  have  connections 


FIG.     2 — TWO     15-HP.     ENGINES     DIRECTLY     CONNECTED    TO 
40-KVA.    GENERATORS 


FIG.   3 — OIL-ENGINE-OPERATED  PLANT  OF  WRANGEL    ( ALASKA  ] 
ELECTRIC   LIGHT    &    POWER   COMPANY 
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Locking  Lamps 

The  base  of  the  locking  lamp  shown 
herewith  consists  of  two  parts:  an 
outer,  or  rotating  shell,  and  an  inner 
shell  cemented  to  the  lamp.  The  fila- 
ment of  the  lamp  is  attached  in  the 
usual  manner.  Fig.  1  illustrates  a 
cross-sectional  view  of  the  lamp  base 
ready  for  use,  showing  both  the  leading- 
in  wires  A  and  B  soldered  to  the  inner 
shell  and  to  the  center  contact  respect- 
ively.   A  lamp  equipped  with  the  Hub- 
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FIG.    1- 


-LIGHT-SERVICE  ELECTRIC   DISH 
WASHER 


are  operated  by  two  small  electric  mo- 
tors. Attachment  plugs  and  cables  are 
provided  in  both  types  of  machines  for 
connections  to  the  electric  service 
mains.  The  "dashers"  are  in  the  bot- 
tom of  the  tank.  The  action  of  these 
"dashers"  revolving  at  a  high  velocity, 
causes  the  hot  water  to  impinge  against 
the  dishes  and  silverware,  carrying  off 
all  food  particles,  it  is  pointed  out. 
After    the    dishes    pass    through    this 


FIG.    2 — DISH  WASHER   WITH    COVER 
REMOVED 

process  they  are  subjected  to  a  cleans- 
ing or  rinsing  spray  of  clean  water. 

Strong  trays  for  conveying  silver- 
ware, glasses  and  small  dishes  are  pro- 
vided. All  parts  are  electrically  weld- 
ed.     They   have   a   large   capacity   and 


FIGS.  1  AND  2 — LAMP  READY  FOR  USE  AND 
WITH   LEADING-IN   WIRE  BROKEN 

bell  locking  base  may  be  screwed  into 
any  standard  Edison  base  socket,  but 
cannot  be  removed  therefrom  by  turn- 
ing the  lamp  in  the  opposite  direction. 
Burned-out  or  broken  lamps  may  be  re- 
moved by  a  slight  downward  pull  of  the 
lamp.  This  action  will  break  the  lead- 
ing-in  wire  B,  connecting  the  center 
contact  to  the  lamp  filament,  as  shown 
in  Fig.  2.  In  this  lowered  position  the 
outer  shell  of  the  lamp  base  engages 
a  reverse  ratchet  and  the  lamp  may 
then  be  unscrewed.  When  the  lamp  is 
removed  from  the  socket,  the  electrical 
connections  are  permanently  destroyed 
and  the  lamp  becomes  valueless.  With 
this  locking  device  human  forgetful- 
ness,  the  manufacturer,  Harvey  Hub- 
bell,  Inc.,  Bridgeport,  Conn.,  points  out, 
cannot  defeat  the  purpose  of  the  lamp 
when  once  installed.  Many  devices  de- 
signed to  prevent  the  theft  of  lamps 
incorporate  a  key  locking  feature  of 
some  kind,  and  the  safety  of  the  lamp 
is  dependent  on  the  conscientiousness 
of.  the  individual  making  the  installa- 
tion, whose  responsibility  it  is  to  see 
that  all  such  devices  are  properly 
locked.  On  the  other  hand,  the  Hubbell 
locking  lamp  described  above,  like  all 
others,  must  be  seated  firmly  in  the 
socket  before  contact  is  made,  and  this 
operation  starts  the  lamp  in  service  as 
a  lighting  unit  and  simultaneously 
places  the  locking  feature  on  guard 
against  unauthorized  removal.    In  other 


PIG.    .'1 — BASE   OF   LOCKING   LAM  I' 

many  other  places  where  it  is  not    de 
sired   to   remove   the   lamps  except  for 
replacement. 


Screwless  Glassware  Holders 

In  the  accompanying  illustration  is 
shown  a  holder  which  supports  the 
glassware  from  the  inside.  The  holder 
is  of  brass,  has  no  threaded  parts,  no 
screws,  no  rivets  and  no  soldered 
joints.  Holders  are  also  made  of  copper 
for  outdoor  use.  The  glassware  rests 
securely  on  an  unbroken  flange  or  rim, 
which  is  provided  with  hinged  strap 
suspension  as  shown.  Ample  provision 
is  made  for  ventilation  and  protection 
against  dust.  To  attach  the  glassware, 
the  outer  part  of  the  holder  is  raised 
until    the    flange    swings   freely,   when, 


SCREWLESS  HOLDER  WITH   LAMP  AND 
GLOBE 

by  pushing  the  flange  off  center,  it  will 
tilt  and  easily  enter  the  opening  in  the 
glassware.  The  fitting,  which  consists 
of  six  parts,  is  being  placed  on  the 
market  by  H.  G.  McFaddin  &  Company, 
38  Warren  Street,  New  York. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


Los  Angeles  and  Power  Companies  Getting 
Together 

At  a  conference  on  May  18  between  the  Public  Service 
Commission  of  Los  Angeles  and  representatives  of  the 
three  local  power  companies,  formal  negotiations  look- 
ing toward  the  ultimate  purchase  by  the  city  of  the  dis- 
tributing systems  of  the  power  companies,  thus  avoid- 
ing the  necessity  of  the  city  paralleling  the  existing 
private  lines,  were  entered  upon.  The  meeting  was  a 
harmonious  one,  and  gave  indications  that  the  contend- 
ing parties  would  be  able  to  settle  all  difficulties  to  their 
mutual  advantage  and  satisfaction. 

At  this  meeting  the  discussion  was  in  regard  to  the 
basis  upon  which  the  city  may  secure  possession  of  the 
private  plants.  It  was  explained  that  this  basis  should 
be  along  the  line  of  the  city's  securing  possession  of  the 
distributing  systems  as  soon  as  practicable,  avoiding 
the  necessity  of  the  city's  leasing  aqueduct  power  to 
the  companies  to  be  resold  to  the  people  or  the  city 
leasing  the  private  distributing  systems  for  a  period 
of  years. 

Another  meeting  will  shortly  be  held  between  the 
same  parties,  when  it  is  expected  that  the  power  com- 
panies will  submit  a  tentative  proposition. 


Annual  Convention  of  A.  I.  E.  E. 

The  annual  convention  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  the  Hotel  Hollenden, 
Cleveland,  Ohio,  during  the  last  four  days  in  June. 

Sessions  will  open  on  Tuesday,  June  27,  at  10  o'clock 
in  the  morning,  with  an  address  of  welcome  by  Mayor 
Harry  L.  Davis  of  Cleveland,  followed  by  the  address  of 
the  president  of  the  Institute,  after  which  the  remainder 
of  the  morning  session  will  be  given  over  to  discussion 
of  industrial  power.  Two  papers  will  be  presented  in 
this  session,  one  entitled  "Electric  Drive  for  Reversing 
Rolling  Mills,"  by  Wilfred  Sykes  and  David  Hall;  the 
other,  entitled  "Motor  Equipment  for  the  Recovery  of 
Petroleum,"  by  W.  G.  Taylor.  In  the  afternoon  there 
will  be  a  session  on  power  transmission,  at  which  the 
power  transmission  committee  will  present  a  report; 
V.  M.  Montsinger  will  present  a  paper  on  "Effect  of 
Barometric  Pressure  on  Temperature  Rise  of  Self- 
Cooled  Stationary  Apparatus,"  and  F.  E.  Ricketts  will 
present  a  paper  entitled  "Restoring  Service  After  a 
Necessary  Interruption." 

Wednesday  morning  will  be  given  over  to  the  pro- 
tective apparatus  session,  and  the  following  papers  will 
be  presented:  "Studies  in  Lighting  Protection  on  4000- 
Volt  Circuits,"  by  D.  W.  Roper;  "Experience  in  Recent 
Developments  of  Central  Station  Protective  Features," 
by  N.  L.  Pollard  and  J.  T.  Lawson;  "Protection  of  High- 
Tension  Distribution  Systems  by  Isolating  Transform- 
ers," by  0.  O.  Rider;  "Megger  and  Other  Tests  on  Sus- 
pension Insulators,"  by  F.  L.  Hunt;  "Experiences  in 
Testing  Porcelain  Insulators,"  by  E.  E.  F.  Creighton, 
and  "New  Method  of  Grading  Suspension  Insulators," 
by  R.  H.  Marvin.  There  will  be  an  inspection  trip  to 
near-by  industrial  plants  in  the  afternoon,  a  meeting  of 
the  board  of  directors  at  6.30  p.  m.,  and  a  section  com- 
mittee conference  open  to  all  members  at  8.30  o'clock 
in  the  evening. 


The  electrophysics  session  will  be  held  on  Thursday 
morning,  at  which  time  papers  will  be  presented  by  F. 
VV.  Peek,  Jr.,  on  "Effects  of  High  Continuous  Voltages 
on  Air,  Oil  and  Solid  Insulations;"  J.  B.  Whitehead  and 
M.  W.  Pullen  on  "The  Corona  Voltmeter;"  and  E.  E.  F. 
Creighton  on  "Theory  of  Parallel  Grounded  Wires  and 
Production  of  High  Frequency  in  Transmission  Lines." 
This  session  will  be  held  at  the  Case  School  of  Applied 
Science. 

At  the  concluding  session  on  Friday  papers  of  a  mis- 
cellaneous character  will  be  presented  as  follows:  "Sug- 
gestions for  Electrical  Research  in  Engineering  Col- 
leges," by  V.  Karapetoff;  "Tractive  Resistances  to  a 
Motor  Delivery  Wagon  on  Different  Roads  and  at  Differ- 
ent Speeds,"  by  A.  E.  Kennelly  and  O.  R.  Schurig,  and 
"Application  of  a  Polar  Form  of  Complex  Quantities  to 
the  Calculation  of  Alternating-Current  Phenomena,"  by 
N.  S.  Diamant. 

A  number  of  entertainment  features  are  being 
planned,  final  arrangements  for  which  will  be  made 
shortly. 


Westinghouse  Has  $50,000,000  Year 

Sales  Billed  and  Net  Income  for  Fiscal  Year  in  Excess  of  Any 
Previous  Year  in  History  of  Company 

For  the  fiscal  year  ended  March  31,  1916,  the  sales 
billed  by  the  Westinghouse  Electric  &  Manufacturing 
Company  were  the  largest  for  any  year  in  the  history 
of  the  company,  amounting  to  $50,269,239.  The  next 
largest  year  was  1914,  when  the  sales  billed  amounted 
to  $43,733,646.  Billings  for  the  year  ended  March  31, 
1915,  were  $33,671,485. 

Net  income  available  for  dividends  and  other  purposes 
was  by  far  larger  than  for  any  previous  year.  It 
amounted  to  $9,666,788.  The  year  ended  March  31, 
1911,  was  the  next  largest,  with  a  net  income  of  $4,881,- 
105.  These  results  were  attained  in  part  from  orders 
for  war  munitions,  the  shipments  on  account  of  which 
amounted  to  $8,578,266. 

During  the  early  part  of  the  year  the  East  Pitts- 
burgh works  were  operating  considerably  below  their 
capacity,  but  the  regular  business  of  the  company  has 
increased  so  that  they  are  now  operating  at  full  capacity 
on  regular  products,  the  work  upon  war  munitions  being 
almost  entirely  carried  on  in  plants  which  have  not 
heretofore  been  operated  by  the  company. 

The  value  of  orders  received  during  the  year,,  exclu- 
sive of  orders  for  war  munitions,  was  $58,218,171,  and 
the  value  of  unfilled  orders  as  of  March  31,  1916,  for 
the  regular  products  of  the  company,  was  $22,097,99"), 
as  compared  with  $5,464,965  at  the  same  date  of  last 
year. 

The  total  number  of  employees  at  the  close  of  the  year 
was  31,641,  as  compared  with  18,311  last  year. 

The  surplus  at  the  close  of  last  year  was  $7,473,412, 
which  was  increased  during  the  year  by  net  income  and 
other  credits  to  $17,166,496.  Dividends  paid  upon  the 
preferred  stock  at  the  rate  of  7  per  cent  and  upon  the 
common  stock  at  the  rate  of  4  per  cent  for  the  first 
quarter  and  at  the  rate  of  6  per  cent  for  the  remaining 
three  quarters.  After  making  these  and  some  minor 
deductions,  there  remains  a  surplus  of  $9,246,707. 
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The  consolidated  statement  of  Income  end  profit  and 
loss  for  the  year  ended  .March  81,  L916,  follows: 

billed    i 

Kacton  ."i  Including  all  expenditure!  i<>i  pal 
terns,  dies,  new  email  tooli  and  other  battel 
in. His    and    extenaione ;    also    depreclatloni     ol 

property    and   plant,    Inventor}    adJuel nti  and 

all  leHlns;,  administration,  general  and  develop 

in.  in  expeneea to, 889,844. 08 

\.  i  tnanufaotui  me,  profit $'.' 

Other  Inooma 

Interest  and  dlsoounl $  100,01 

Dividends     and     Interest     mi     sundrj 

ks  and   lion. is  owned 668 

Miscellaneous  royalties,  etc 

1,106,1 

cross  Income  from  all  sources 110,586,8 

i  teducl  ions  from  Income  : 
Interest  on  bonds  and  debentures....    81 

int. t. si  on  collateral  notes 186,998  19 

int.  r.-st  on  long  term  notes  and  mort- 
gages             15,860.78 

869,887.02 

\.i  Income  available  for  dividends  and  other  purposes  $;i  > 

Profit    and    loss   credits: 
Profit    and    loss-  surplus,    BaaBrch    31. 

1916     $7,478,41  L.97 

Miscellaneous   26,296.17 

7,499,708.14 

Gross  surplus 817,166,496.82 

Profit   and  loss  charges: 

Dividends  on  preferred  capital   stock.     $279,909.00 

Dividends   on   common   capital   stock..    2,526,951.14 

Premium  on  bonds  redeemed  less  pre- 
mium   bonds    sold 37,542.33 

Expense   in   re-issue  of  bonds  of  1906 

and      1915 1,080,266.60 

Reduction  of  book  value  of  patents.  .  .    1,894,057.41 

Reduction  of  book  value  of  capital 
stock  of  The  Perkins  Electric 
Switch    Manufacturing   Company.  .  .    1,875,000.00 

Adjustment  of  stocks  and  bonds  of 
other  companies  owned  arising 
through  sale  and  appraisal  (net) .  .  .         21,223.86 

Miscellaneous    204,839.45 

7,919,789.79 

Surplus,  pet  balance  sheet $9,246,707.03 

During  the  year  one  of  the  foundries  located  on 
leased  property  in  Pittsburgh  was  removed  to  Cleve- 
land, Ohio,  where  important  improvements  and  exten- 
sions have  been  made  in  the  foundry  located  in  that 
city,  and  an  additional  factory  for  the  manufacture  of 
incandescent  lamps  was  opened  at  Milwaukee,  Wis. 

The  work  on  orders  for  war  munitions  is  being  car- 
ried on  at  East  Pittsburgh,  Pittsburgh,  Springfield, 
Chicopee  Falls  and  East  Springfield.  At  the  last  three 
places  several  properties  and  plants  were  acquired  at 
these  points  by  the  New  England  Westinghouse  Com- 
pany, all  of  the  capital  stock  of  which  is  owned  by  the 
electric  company,  and  the  manufacture  of  rifles  is  being 
carried  on  there.  In  addition  to  these  there  have  been 
acquired  or  leased  several  smaller  plants  located  at  vari- 
ous points,  notably  at  Meriden,  Conn.,  and  Philadelphia, 
Pa. 

The  amount  of  war  munition  work  that  is  being 
done  in  the  main  works  at  East  Pittsburgh  is  small,  and 
does  not  materially  interfere  with  the  output  of  the 
regular  products  of  the  company.  In  addition  to  ample 
charges  for  depreciation  of  the  property  and  equipment 
of  the  company  used  in  its  regular  work,  a  special  depre- 
ciation charge  on  a  conservative  basis  is  being  made 
from  month  to  month  on  the  facilities  which  are  de- 
voted to  work  on  war  supplies. 

The  company  owns  approximately  85  per.  cent  of  the 
total  share  capital  of  the  Westinghouse  Machine  Com- 
pany, and  the  entire  outstanding  capital  stock  of  the 
New  England  Westinghouse  Company,  which  was  or- 
ganized for  the  purpose  of  carrying  out  contracts  for 
the  manufacture  of  1,800,000  army  rifles. 

The  advance  cash  payments  received  on  account  of 
the  contracts  for  rifles  have  been  paid  over  to  the  New 
England  company.  The  amount  advanced  on  these  con- 
tracts was  $12,037,500,   and  has  been  invested  by  the 


New  England  company  In  propertie  and  plants,  In- 
ventories and  organization  expensea  for  the  purpoee  of 
carrying  oul  the  rifle  conl  i 

The  total  orders  for  war  munitions  booked  hy  the 
Westinghouse  Electric  &  manufacturing  Company,  its 
proprietary  companies  and  the  Westinghouse  .Machine 
Company,  amounted  t<>  approximately  (98,627,000. 
These  orders  include  Ann  orders,  orders  subject  to  can 
collation  for  undelivered  goods  upon  the  payment  of  an 

Bed    profit,    also   orders   subject   to  cancellation   upon 
three   months'   notice  to  stop  work. 


Illuminating  Engineering  Lecture  Course 

Immediately  following  the  annual  convention  of  the 
Illuminating  Engineering  Society  to  be  held  in  Phila- 
delphia on  Sept.  21-28,  there  will  be  held  at  the  Univer- 
sity of  Pennsylvania,  under  the  joint  auspices  of  both 
the  Illuminating  Engineering  Society  and  the  Univer- 
sity, a  course  of  nineteen  lectures,  which  will  include  the 
principles  of  illumination  and  the  various  aspects  of 
lighting  practice.  While  the  1910  course  at  Johns  Hop- 
kins University  emphasized  the  science  of  illumination, 
the  new  course  will  lay  most  emphasis  on  the  art  of  il- 
lumination. In  addition,  to  lectures  on  general  illumi- 
nation topics  which  will  include  a  study  of  modern  light- 
ing appliances  there  will  be  special  lectures  on  both  in- 
terior and  exterior  illumination. 

Consideration  is  being  given  to  a  plan  to  reprint  the 
1910  lectures  on  illuminating  engineering  which  were 
presented  at  Baltimore  jointly  under  the  auspices  of  the 
society  and  the  Johns  Hopkins  University,  and  it  is 
probable  that,  either  in  total  or  in  part,  reprints  of 
these  lectures  will  be  made  available  to  those  taking 
the  new  course.  Those  giving  the  lectures  in  the  new 
course  will  be  selected  on  account  of  their  qualifications 
to  deal  authoritatively  with  the  several  phases  of  the 
subject. 

Associated  with  the  lectures  will  be  an  exhibition  at 
the  university  of  the  latest  developments  in  illuminating 
appliances,  including  lamps,  accessories,  photometers, 
etc.,  together  with  novel  applications  of  light.  In  con- 
nection with  the  course  there  will  be  organized  an  in- 
spection tour  which  will  be  laid  out  in  such  a  manner 
as  to  afford  the  maximum  of  educational  value  with  a 
minimum  of  time  and  expense.  It  will  include  visits  to 
manufacturing  establishments,  laboratories,  lighting 
companies  and  notable  lighting  installations. 

The  price  of  tickets  for  the  lecture  course  has  been 
fixed  at  $25,  including  admission  to  all  lectures  and 
functions  connected  with  the  course  and  reprints  of  the 
new  lectures,  also  copies  of  the  1910  lectures  if  these 
are  reprinted.  The  following  preliminary  list  of  sub- 
jects for  the  lectures  has  been  issued: 

(A)  General:  (1)  The  principles  of  interior  illumi- 
nation; (2)  the  principles  of  exterior  illumination; 
(3)  color  in  lighting;  (4)  architectural  and  decorative 
aspects  of  lighting;  (5)  recent  developments  in  electric 
lighting  appliances;  (6)  recent  developments  in  gas 
lighting  appliances;   (7)  modern  lighting  accessories. 

(B)  Special  lectures  on  interior  illumination:  (8) 
The  lighting  of  factories,  mills  and  workshops;  (9)  the 
lighting  of  offices,  stores  and  show  windows;  (10)  the 
lighting  of  schools,  auditoriums  and  libraries;  (11)  the 
lighting  of  churches;  (12)  theater  lighting  (including 
stage  lighting)  and  the  lighting  of  art  museums;  (13) 
the  lighting  of  the  home;  (14)  train  lighting. 

(C)  Special  lectures  on  exterior  illumination:  (15) 
Street  lighting;  (16)  the  lighting  of  yards,  docks  and 
other  outside  works;  (17)  headlights,  searchlights  and 
projectors;  (18)  sign  lighting;  (19)  building  exterior, 
exposition  and  pageant  lighting. 
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Southwestern  Utilities  Convention 

Three-Day  Meeting  at  Galveston,  Tex. — Discussions  on  Electric 
Service  Rates  and  Electric  Cooking  by  Lighting 
Company  Representatives 
The  twelfth  annual  convention  of  the  Southwestern 
Electrical  &  Gas  Association,  held  at  Galveston,  Tex.,  on 
May  17-19,  was  opened  on  Wednesday  morning  with  an 
address  by  President  David  Daly  of  Houston,  Tex.,  who 
in  discussing  problems  confronting  the  utility  companies 
of  the  Southwest  drew  particular  attention  to  "the  neces- 
sity for  educating  the  public  to  a  proper  realization"  of 
the  jitney  and  its  operation.     President  Daly's  address 
was  followed  by  the  papers  of  the  railway  sessions,  which 
occupied  Wednesday  afternoon  and  Thursday  morning, 
and  occasioned  considerable  discussion. 

Lighting  and  Power  Rates 

The  first  electric  lighting  and  power  session  was  held 
on  Thursday  afternoon,  the  whole  period  being  given 
over  to  a  discussion  of  the  subject  of  rates.  Standardi- 
zation and  simplification  of  rates,  the  equity  of  dissimi- 
lar rates  for  different  uses  of  public  utility  commodities 
or  services,  discriminatory  rates,  publicity  for  rates, 
relation  with  and  education  of  the  public  with  reference 
to  rates,  forms  of  customers'  contracts,  and  the  com- 
bining of  lighting  franchises  with  city  lighting  con- 
tracts, were  some  of  the  topics  which  were  scheduled 
for  discussion. 

This  discussion  was  opened  by  J.  C.  Kennedy  of  Bren- 
ham,  Tex.,  who  was  followed  by  H.  S.  Cooper,  Dallas, 
Tex.;  B.  F.  Cherry,  Weatherford,  Okla.;  Prof.  F.  C. 
Bolton,  Texas  Agricultural  &  Mechanical  College;  D. 
A.  Hegarty,  Houston,  Tex. ;  R.  J.  Irvine,  San  Angelo, 
Tex. ;  D.  R.  Locher,  Corpus  Christi,  Tex. ;  L.  L.  Stephen- 
son, Yoakum,  Tex. ;  A.  E.  Warner,  Dallas,  Tex. ;  K.  E. 
Mason,  Galveston,  Tex.,  and  R.  C.  Brooks,  Dallas,  Tex. 

Simplification  of  Rates 

During  the  discussion  of  standardization  and  simpli- 
fication of  rates,  it  was  pointed  out  that  while  the  cen- 
tral station  in  each  locality  has  its  own  problems  to 
solve,  the  foundation  of  all  rates  should  be  the  same. 
Turning  to  a  discussion  of  the  equity  of  dissimilar 
rates,  the  prevailing  opinion  was  to  the  effect  that  dif- 
ferent customers  should  be  grouped  into  separate 
classes,  and  rates  applied  to  each  class  according  to  the 
cost  of  furnishing  energy  to  that  class.  In  general,  it 
was  urged 'that  more  publicity  be  given  rate  schedules, 
and  that  central  stations  take  pains  to  explain  the 
difference  in  the  quantities  of  energy  consumed  by  vari- 
ous electrical  devices. 

Prof.  F.  C.  Bolton  explained  that  there  are  three  ele- 
ments of  cost  in  electric  service:  (1)  The  customer 
cost;  (2)  the  demand  cost,  and  (3)  the  energy  cost. 
D.  A.  Hegarty,  president  of  the  Texas  Southern  Electric 
Company,  pointed  out  that  there  should  be  three  and 
only  three  classes  of  rates,  and  that  these  have  been  best 
outlined  under  the  Doherty  plan  as  (1)  retail  lighting; 
(2)  retail  power,  and  (3)  wholesale  lighting  and  power. 
These  rates,  he  declared,  should  be  published  on  all  bills. 
R.  J.  Irvine  declared  that  as  a  basis  on  which  to  deter- 
mine these  rates  the  quantity  of  energy  sold  per  capita 
should  be  used,  taking  into  consideration  the  amount 
during  off-load  and  the  amount  during  peak-load. 

Following  the  presentation  of  the  paper  on  "Relation 
With  and  Education  of  the  Public  With  Reference  to 
Rates,"  by  F.  A.  Matthes,  Abilene,  Tex.,  H.  S.  Cooper, 
secretary  of  the  association,  brought  out  forcibly  the 
fact  that  the  central  station  must  publish  and  must  dis- 
cuss its  rates,  lest  some  outsider  seeking  personal  gain 
come  in  and  give  the  public  a  false  interpretation  of 
them. 


The  second  lighting  and  power  session  was  held  on 
Friday  forenoon,  at  which  time  the  following  papers 
were  read  and  discussed:  "The  Practical  Side  of  Mod- 
ern Illumination,"  by  A.  E.  Warner,  illuminating  engi- 
neer of  the  Dallas  Electric  Light  &  Power  Company; 
"Commercial  Exploitation  of  Electric  Service  for  Cook- 
ing and  Heating,"  by  J.  A.  DuPree,  manager  of  the 
electric  appliance  department,  Corpus  Christi  Railway 
&  Light  Company,  and  "How  to  Increase  the  Power 
Load  With  Profit  to  Both  Company  and  Customer,"  by 
W.  G.  Ross,  commercial  agent  of  the  Dallas  Electric 
Light  &  Power  Company. 

Electric  Range  Discussion 

The  paper  dealing  with  electric  cooking  caused  much 
interesting  discussion.  The  high  selling  price  of  the 
electric  range  was  declared  to  be  the  greatest  obstacle 
to  overcome  in  making  electric  range  sales,  but  A.  W. 
Houston,  Jr.,  Victoria,  Tex.,  declared  that  the  electric 
stove  is  now  in  the  same  position  that  the  gas  stove  was 
years  ago,  and  that  prices  would  decrease  with  the  in- 
crease in  demand.  He  was  of  the  opinion,  however,  that 
the  sale  of  electric  stoves  has  been  greatly  facilitated 
by  the  education  the  public  has  received  from  the  gas 
men  in  the  scientific  cooking  of  foods.  Mr.  Russell, 
heating   specialist   for  the   General   Electric   Company, 
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declared  the  introduction  of  the  electric  stove  compara- 
ble to  that  of  the  automobile,  in  that  sufficient  instruc- 
tion in  the  use  of  either  must  be  given  in  order  to 
obtain  satisfaction,  and  that  the  salesman  must  con- 
tinue his  interest  and  help  even  after  the  stove  has  been 
sold. 

It  was  found  desirable  in  some  cases  to  place  the 
cooking  meter  over  the  range  so  that  the  housewife 
could  check  up  the  energy  consumption  as  she  cooked, 
and  improve  by  practice  the  efficiency  with  which  she 
used  the  energy.  It  has  been  found  that  the  sale  of 
electric  ranges  is  greatest  among  people  in  medium 
circumstances  who  do  their  own  cooking  rather  than 
among  the  rich  who  employ  servants. 

Election  of  Officers 

At  the  business  session  on  Friday  evening,  officers  for 
the  coming  year  were  elected  as  follows:  President,  F. 
R.  Slater,  Dallas,  Tex. ;  vice-presidents,  H.  C.  Morris, 
Dallas,  Tex.;  D.  A.  Hegarty,  Houston,  Tex.,  and  W.  A. 
Sullivan,  Shreveport,  La.;  secretary,  H.  S.  Cooper,  Dal- 
las, Tex.;  treasurer,  J.  B.  Walker,  Dallas,  Tex.  Execu- 
tive committee,  David  Daly,  G.  H.  Clifford,  W.  B.  Tuttle, 
F.  J.  Storm,  W.  B.  Head,  R.  Meriwether,  J.  C.  Kennedy, 
E.  S.  Fletcher,  D.  R.  Locher,  W.  S.  Rathill,  and  the 
officers. 


WorCCttei    Company    Makes   Annual    Rate 

Reduction 

The  \\  o]  r  lectrlc  Light  Company  will 

reduce  its  commercial  lighting  rate  from  9  to  8  tents 
per  kilowatt  hour,  beginning  with  bills  rendered  after 
July  l.    it  ia  not  planned  to  reduce  the  residential  light 
ing  rate  this  year  from  tin-  present  maximum  of  9  tents, 
it  is  estimated  that  the  reduction  in  commercial  rates 
will  total  $24,000  a  year,     President  K.  \v.  Rollins  an 
nounced  the  change  after  i  meeting  of  the  directors  on 
.M.i\  it.  stating  that  the  reduction  is  to  be  made  despite 
increased  costs  of  fuel,  labor  and  supplies.    Since  Sep 
tember,   1912,  the  company  Mas  followed  the  policy  of 
reducing  either  its  commercial  or  residential  lighting 
rates  annually,  starting  with  a  L2-cent  maximum.    The 
company  now  does  the  third  largest  power  business  in 

the  State. 


Niagara  Electrochemical  Works  Must  Go  to 
Norway  for  Power 

I'nable  to  obtain  a  sufficient  quantity  of  cheap  elec- 
tric power  from  Niagara  Falls  generating  companies 
when  millions  of  cubic  feet  of  water  is  being  wasted 
over  the  great  cataract  every  twenty-four  hours,  the 
Union  Carbide  Company  of  Niagara  Falls,  N.  Y.,  has 
been  forced  to  erect  a  $2,000,000  branch  plant  at  Saude, 
Norway.  Construction  work  has  already  been  started, 
and  a  short  time  ago  a  party  of  Niagara  Falls  officials, 
engineers  and  chemists  from  the  Falls  industry  sailed 
for  Norway  with  W.  H.  Sneath,  chief  engineer  of  the 
Norwegian  factory,  which  will  be  known  as  the  Elec- 
tric Furnace  Products  Company. 

The  Norwegian  industry  will  be  operated  as  a  sub- 
sidiary of  the  Niagara  Falls  plant,  and  the  products  of 
the  foreign  company  will  be  sold  exclusively  in  the 
United  States.-  Increased  demand  for  the  products  of 
the  Union  Carbide  Company  made  it  necessary  for  the 
company  to  apply  to  the  existing  generating  companies 
at  Niagara  Falls,  N.  Y.,  and  across  the  river  in  Canada 
for  additional  current,  but  the  needed  power  could  not 
be  obtained  in  sufficient  quantities. 

Investigations  were  made  in  other  sections  of  the 
United  States,  but  similar  conditions  prevailed,  and  it 
was  learned  that  in  Norway  a  sufficient  amount  of  en- 
ergy could  be  obtained  cheaply  enough  to  make  possible 
the  establishment  of  a  European  branch  and  the 
products  sold  in  the  United  States  to  meet  competition. 
Contracts  were  therefore  awarded  and  the  plant  is  ex- 
pected to  be  in  operation  in  less  than  two  years. 

When  the  joint  legislative  power  committee  was  in 
Niagara  Falls  some  time  ago,  many  manufacturers  who 
use  large  blocks  of  power  told  the  Senators  and  Assem- 
blymen that  unless  the  Niagara  diversion  was  increased 
they  would  be  forced  to  build  branch  factories  outside 
the  city,  but  the  Union  Carbide  Company  is  the  first 
Niagara  Falls  corporation  to  seek  cheap  foreign  power. 

Practically  all  the  large  Niagara  Falls  electrochemical 
industries  are  constructing  extensive  additions  to  their 
plants,  and  are  continually  increasing  their  demand  for 
power.  Probably  the  largest  construction  work  now  in 
progress  is  the  plant  of  the  Niagara  Smelting  Company. 
This  new  industry  will  be  one  of  the  largest  users  of 
electric  energy  along  the  Niagara  frontier.  "  Upward  of 
$1,500,000  is  being  invested  in  the  new  plant. 

The  new  plant  of  the  Hooker  Electrochemical  Com- 
pany, costing  upward  of  $1,000,000,  is  rapidly  nearing 
completion,  and  the  Aluminum  Company  of  America 
has  just  awarded  contracts  for  a  large  addition  to  its 
Falls  plant.  Other  electrochemical  industries  are  also 
making  large  additions. 


Meeting  of  Ohio  Station  Operators 

a  meeting  of  the  station  operating  committee  of 
the  Ohio  Electric  Light  Association  was  held  in  the 
auditorium  of  th  illuminating  Building,  Cleveland,  on 
.Ma\   is.  thirty  Ave  engineers  were  present. 

The  first  paper  was  read  by  W.  H.  Aldrich  of  the 
Cleveland  Electric  illuminating  Company,  whose  subject 
was  "Electric  versus  Steam-Driven  Auxiliaries."  in 
the  operation  of  a  station  reliability  of  all  equipment  Is 
paramount   to  everything  else,  tie  said.     Steam-driven 

auxiliaries  are  not  affected  by  B  heavy  overload,  while 
those    electrically    driven    will    drop    just     when    needed. 

With  an  auxiliary  generator  to  supply  the  auxiliaries 

exclusively,  they  are  comparatively  safe.  Mr.  Aldrich 
discussed  objections  to  steam  turbines  lor  this  purpose, 
and  the  thermal  conditions  secured  by  the  use  of  both 
steam  and  electric  energy.  Steam  is  too  unsteady  to 
sustain  uniform  conditions  in  this  respect,  he  said.  The 
principal  point  of  superiority  of  steam,  however,  is  that 
it  can  always  be  relied  upon  to  operate  the  auxiliaries 
at  uniform  speed,  whether  the  load  is  light  or  heavy 
upon  the  turbines. 

William  Long  of  the  Toledo  Railways  &  Light  Com- 
pany, discussing  the  paper,  said  that  good  service  had 
been  secured  from  the  Edison  system,  bus  driven,  al- 
though both  steam  and  electrically  driven  auxiliaries 
are  used  in  his  plant.  Battery  protection  will  make  an 
electric  system  as  safe  as  steam,  he  said.  Mr.  Aldrich 
added  in  reply  to  the  discussion  that  in  the  Cleveland 
plant  a  duplicate  unit  system  of  exciters  is  used,  with 
the  motors  connected  to  batteries.  In  a  case  of  short- 
circuit  the  steam-driven  exciters  were  on  the  line  within 
a  few  minutes,  he  said.  Most  of  those  who  entered  the 
discussion  agreed  that  a  special  turbine  for  the  auxil- 
iaries would  not  be  feasible  except  in  large  plants. 

A.  P.  Lewis  of  the  Cleveland,  Southwestern  &  Colum- 
bus Railway  read  a  paper  on  his  experience  with  the 
use  of  natural  gas  for  heating  the  boilers  in  the  Elyria 
power  house.  First  he  gave  a  brief  description  of  the 
plant,  which  has  a  capacity  of  about  9000  kw.  It  is 
used  for  both  railway  and  light  work,  with  energy 
transmitted  at  22,000  volts.  Mr.  Lewis  showed  that  the 
cost  of  gas  and  coal,  hand  firing,  were  about  the  same, 
but  that  the  cost  of  handling  coal  and  ashes  was  saved 
through  the  use  of  gas. 

The  gas  used  runs  900  B.t.u.  per  cubic  foot.  It 
reaches  the  meter  at  a  pressure  of  20  lb.,  and  is  then 
reduced  to  8  oz.  before  it  goes  to  the  burners.  Kirk- 
wood  60-hp.  burners  were  installed  on  a  40-hp.  basis, 
he  said,  but  they  are  nearer  75  hp.  The  gas  was  in- 
stalled over  the  furnace  bars  banked  with  cinders,  so 
that  the  change  back  to  coal  may  be  made  easily,  if 
found  necessary.  From  33  ft.  to  40  ft.  of  gas  per  kilo- 
watt-hour is  used,  varying  with  the  change  in  water 
that  is  sometimes  necessary.  Vibration  caused  some 
trouble  after  the  installation  of  gas,  he  said,  but  this 
was  corrected  through  varying  the  draft  and  changing 
the  area  in  the  boilers. 

Mr.  Lewis  said  that  10  ft.  of  gas  would  equal  1  lb.  of 
coal,  according  to  his  experience  at  this  plant,  and  that 
1  B.t.u.  of  gas  is  equal  to  1.5  B.t.u.  in  coal.  The  saving 
effected  by  the  change,  he  said,  is  $1,500  per  month. 

Quite  an  extended  discussion  took  place  as  to  the 
effect  of  the  gas  blaze  on  boiler  tubes,  especially  in  the 
Sterling  boiler,  where  the  bend  in  one  bank  is  low.  Mr. 
Lewis  replied  that  the  flames  were  deflected,  but  that 
there  should  be  a  long  distance  between  the  burners 
and  the  tubes  to  evade  great  intensity  at  any  one  or 
more  points.  Various  means  for  deflecting  the  blaze 
were  discussed  by  the  members,  a  low  wall  of  firebrick 
seemingly  being  the  favorite,  although  baffles  were 
favored  by  some. 
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The  boiler  capacity  can  be  maintained  with  the  same 
draft  as  with  coal,  Mr.  Lewis  said,  and  he  agreed  with 
others  that  an  analysis  of  flue  gases  would  prove  more 
nearly  correct  in  the  proper  regulation  of  the  burners 
than  the  appearance  of  the  flame,  which  has  been  used 
so  far.    No  automatic  regulator  is  used. 

Thomas  G.  Coghlan  of  the  American  Gas  &  Electric 
Company,  Canton,  Ohio,  with  the  use  of  a  table  of  data, 
discussed  the  effect  of  the  non-combustible  content  of 
coal  on  the  efficiency  of  boilers.  The  speaker  gave  spe- 
cial attention  to  the  various  veins  of  coal  found  in  Ohio, 
because  they  are  the  more  generally  used  by  the  cen- 
tral stations.  The  No.  6  vein,  he  said,  runs  from  12  to 
14  per  cent  ash,  the  No.  7  from  7  to  9  per  cent,  and 
the  No.  8  from  8  to  10  per  cent.  Impurities  left  in  the 
coal  cause  the  ash  to  run  from  50  to  60  per  cent  higher 
than  it  would  if  the  coal  was  mined  clean,  he  said.  The 
ash  greatly  affects  the  efficiency  of  the  boilers.  The 
bad  condition  of  coal  in  Ohio  is  due  to  certain  laws 
which  allow  the  miners  to  load  dirty  coal.  Thus  the 
consumer  is  robbed  of  all  that  will  not  burn.  Economy 
in  fuel  can  be  secured,  he  said,  by  thoroughly  burning 
the  combustible  part  and  leaving  only  the  ash.  Since 
power  plants  are  the  greatest  consumers  of  slack  coal, 
he  suggested  that  there  should  be  some  regulation  as 
to  its  preparation. 

Mr.  Coghlan  discussed  tube  slag  and  other  deposits 
on  the  tubes,  and  suggested  various  ways  of  preventing 
and  eliminating  them.  This  paper  was  discussed  in- 
formally on  the  visit  to  the  plants  of  the  Cleveland  Elec- 
trict  Illuminating  Company  and  the  city  plant  in  the 
afternoon. 

After  lunch  at  Webber's  Cafe,  Robert  F.  Dennison, 
chairman  of  the  smoke  abatement  committee  of  the 
Cleveland  Chamber  of  Commerce,  spoke  on  "Co-opera- 
tion Between  Smoke  Producers." 


Chicago's  Sanitary  District  Plant  May  Be 
Doubled 

A  plan  is  afoot  to  increase  the  capacity  of  the  Sani- 
tary District  hydroelectric  power  house  at  Lockport  by 
building  a  basin  for  storing  water  to  be  used  to  carry 
to  plant  over  the  peak  load.  At  present  the  govern- 
ment restricts  the  flow  of  water  from  Lake  Michigan 
through  the  Sanitary  District  canal  to  250,000  cu.-ft. 
per  minute,  but  effort  is  being  made  to  have  this  in- 
creased to  600,000  cu.  ft.  Litigation  is  pending  and 
the  matter  will  be  carried  to  Congress  if  the  storage 
privileges  cannot  be  otherwise  obtained. 

Although  the  topography  and  location  are  extremely 
favorable  for  building  a  storage  basin  with  safety  and 
at  low  cost,  there  is  considerable  opposition  to  the 
project  on  the  grounds  of  health  and  comfort.  The 
water  stored  would  be  heavily  charged  with  sewage, 
and  the  opponents  to  the  movement  claim  the  stagnant 
water  would  tend  to  cause  discomfort  if  not  actual  dis- 
ease. The  advocates  of  the  scheme,  on  the  other  hand, 
claim  that  there  is  little  danger  of  infection  except 
possibly  in  the  summer  months,  but  that  even  this  is 
unlikely  because  the  Desplaines  River  would  feed  into 
the  reservoir,  and  the  comparatively  warm  river  water 
would  form  a  blanket  over  the  heavier  and  cooler  sew- 
age-laden water  from  the  canal.  In  any  case,  the  res- 
ervoir would  be  cleaned  out  once  each  year,  at  a  time 
when  the  flooded  Desplaines  River  can  be  utilized  to 
good  advantage  for  power  purposes. 

The  cost  of  the  storage  basin  and  the  hydroelectric 
machinery  will  reach  about  $1,000,000,  the  plant  al- 
ready having  cost  about  $3,800,000.  With  the  invest- 
ment of  this   additional  $1,000,000   it   is  claimed  that 


the  capacity  of  the  Sanitary  District  plant  can  be 
doubled.  The  following  table  is  indicative  of  the  in- 
creasing demands  and  earning  facilities  to  date  since 
the  plant  was  established  in  1907: 

Year                                   Horsepower  Total  Earnings 

1908 15,278  $130,935.87 

1909 27,872  383,564.69 

1910 85,474  562,546.46 

1911 18,08  706,365.45 

1912 51,846  783,320.40 

1913 r,2,743  888,493.42 

1914 r,fi,753  868,395.46 

1915 :,.-,,640  932,566.48 

Last  year's  income  can  be  increased  a  further  43  per 
cent,  it  is  claimed,  by  the  proposed  improvements.  Of 
this  additional  capacity  33.3  per  cent  will  be  utilized 
for  street  lighting.  The  estimated  profits  resulting 
from  this  extension  will  be  about  100  per  cent. 


Allis-Chalmers'  Sales  $11,666,413 

Sales  billed  by  the  Allis-Chalmers  Manufacturing 
Company  during  the  year  1915  amounted  to  $11,666,- 
412.73  and  the  resulting  net  profits  for  the  year  were 
$1,078,352.21. 

The  contraction  in  business  which  came  on  during 
the  latter  part  of  1914  existed  during  the  early  part  of 
1915.  Early  in  the  summer,  however,  a  marked  im- 
provement took  place  and  continued  increasingly  to  the 
end  of  the  year.  This  improvement  affected  all  lines  of 
the  Allis-Chalmers  Manufacturing  Company's  business, 
and  enabled  it  to  run  the  plants  at  a  greater  advantage, 
as  is  shown  in  the  following: 

Net  results  for  first  quarter $8,914.99  deficit 

Net  results  for  second  quarter 194,813.14  profit 

Net  results  for  third  quarter 333,008.46  profit 

Net  results  for  fourth  quarter 559,445.60  profit 

Total   $1,078,352.21  profit 

To  keep  up  and  enlarge  the  present  lines  of  manufac- 
ture and  to  provide  for  new  lines,  the  amount  of  $231,452 
was  expended  for  standard  development  and  charged  to 
cost  of  manufacture. 

On  Dec.  31,  1914,  the  unfilled  orders  amounted  to 
$2,503,937,  and  on  Dec.  31,  1915,  to  $11,040,683.  The 
unfilled  orders  on  hand  March  31,  1916,  were  $12,063,- 
000.  Of  this  amount  more  than  80  per  cent,  or  approxi- 
mately $10,000,000,  consisted  of  orders  for  machinery 
and  manufactures  of  the  regular  and  standard  lines  of 
the  company's  business. 

The  profit  and  loss  account  for  the  year  ended  Dec.  31, 
1915,  follows: 

Sales  billed    $11,666,412.73 

Cost,    including    depreciation    and    development    ex- 
penditures          9,582,264.06 

Factory  profit    $2,084,148.67 

Selling,    publicity,    administrative    and    general    ex- 
penses          1,353,053.98 

Net  manufacturing  profit $731,094.69 

Other  income  : 

Interest,  discounts,  royalties,  commissions,   etc....         347,257.52 

Net  profit  for  the  year $1,078,352.21 


National  Exposition  of  Safety 

The  Third  National  Exposition  of  Safety  and  Health 
was  held  at  the  Grand  Central  Palace,  New  York  City, 
during  the  week  of  May  22,  under  the  auspices  of  the 
American  Museum  of  Safety.  Appliances  and  apparatus 
of  all  kinds  and  descriptions  to  guard  life  and  prevent 
injury,  both  to  the  public  and  to  employees,  were  on 
exhibition  and  explained  by  those  in  attendance. 

What  was  perhaps  the  most  instructive  exhibit  was 
that  of  the  New  York  Edison  Company.  In  addition  to 
lineman's  safety  apparatus,  a  number  of  reels  of  mov- 
ing pictures  were  shown,  which  portrayed  the  com- 
pany's employees  engaged  in  work  under  conditions  of 
maximum  safety. 
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Utah  Takes  Step  ill  Direction  of  Commission 

Regulation 

The  Aral  step  toward  the  regulation  of  public  utilitj 
corporations  In  the  State  of  Utah  has  been  taken  bj  the 
Board  of  County  Coramieaionera  of  Sail  Lake  County, 
within  winch  count}  Utah's  chief  citj  la  located.  The 
commission  has  enacted  an  ordinance  providing  that 
all  charges  for  telephone  service  shall  be  just  and  rea 
sonable,  and  every  unjust  or  unreasonable  charge  made 
shall   be   prohibited   and   declared   unlawful.     Service, 

equipment    and    facilities    shall    he    furnished    hy    ever.\ 
telephone  company   to  promote  the  safety,   health,  COIH 

fort  ami  convenience  of  its  employees  and  the  public. 


Electric  Ranges  Discussed 

Committee  of  Society  for  Electrical  Development  Plans  for 
Future  Co-operative  Work 
More  than  twenty  representatives  of  range  manufac- 
turers and  central  stations  and  others  particularly  in- 
terested in  this  subject  met  on  Monday,  in  Congress  Ho- 
tel, Chicago,  111.,  as  a  committee  appointed  some  time 
ago  by  the  Society  for  Electrical  Development,  with 
.lames  M.  Wakeman,  general  manager  of  the  Society  for 
Electrical  Development,  presiding.  An  initial  meeting 
of  this  committee  was  held  in  New  York  three  weeks 
ago  for  the  purpose  of  determining  what  shall  be  the 
attitude  of  the  electric  range  manufacturers  toward  the 
work  of  co-operative  market  creation  during  the  com- 
ing year.     There  were  present  at  the  meeting: 

J.  F.  Kileen,  General  Electric  Company,  Pittsfield, 
Mass. ;  H.  P.  G.  Norstrand,  Rathbone,  Sard  &  Company, 
Albany,  N.  Y.;  H.  A.  Lewis,  Hotpoint  Electric  Heating 
Company,  Chicago,  111. ;  R.  B.  Wooley,  Standard  Electric 
Stove  Company,  Toledo,  Ohio;  W.  R.  Putnam,  Utah 
Power  &  Light  Company,  Salt  Lake  City,  Utah;  J.  C. 
McLaughlin,  Potomac  Electric  Power  Company,  Wash- 
ington, D.  C. ;  Hartwell  Jalonick,  Texas  Power  &  Light 
Company,  Dallas,  Tex.;  George  Weiderman,  electrical 
contractor,  Brooklyn,  N.  Y. ;  F.  M.  Feiker,  Electrical 
World,  New  York  City;  C.  W.  Price,  Electrical  Review 
&  Western  Electrician,  New  York  City;  E.  A.  Edkins, 
Commonwealth-Edison  Company,  Chicago,  111.;  J.  D.  Is- 
real,  Philadelphia  (Pa.)  Electric  Company;  Frank  Rae, 
Jr.,  Electrical  Merchandise,  New  York;  H.  E.  Young, 
Minneapolis  (Minn.)  General  Electric  Company;  Earl 
E.  Whitehorne,  Electrical  World,  New  York  City;  M. 
C.  McMicken,  Portland  (Ore.)  Railway  &  Light  Com- 
pany; R.  L.  Lloyd,  Philadelphia  (Pa.)  Electric  Com- 
pany, and  others. 

For  a  period  of  three  hours  this  committee  engaged 
in  a  free  and  friendly  discussion  of  the  present  market 
situation  that  confronts  the  industry,  and  at  length 
made  definite  recommendations  for  cumulative  work 
that  in  the  experience  and  opinion  of  those  present  will 
strengthen  the  selling  impulse  and  aid  materially  in  in- 
creasing the  number  of  the  central  stations  that  are  en- 
gaged in  the  work  of  development.  It  was  decided  that 
the  common  interests  would  be  best  served  if  the  manu- 
facturers continue  to  independently  and  individually 
carry  on  the  national  advertising  of  electric  ranges  in 
the  popular  magazines;  but  it  was  agreed  that  in 'the 
present  stage  of  the  work  the  main  function  of  the  ad- 
vertisement should  be  considered  as  educational,  and 
that  60  per  cent  of  the  impulse  should  be  directed  to- 
ward the  exploitation  of  the  principle  of  cooking  by  elec- 
tricity and  the  remainder  to  advocating  the  particular 
type  of  range  sold  by  the  manufacturer. 

It  was  further  recommended  that  the  Society  for  Elec- 
trical Development  prepare  and  publish  a  neutral  book- 
let, a  presentation  of  the  arguments  in  favor  of  the  elec- 


tric  range,  which  can  be  used  as  an  educational  Influ- 
ence by  any  central  station,  and  purchased  from  tin 

ciety  at  cost.  This  booklet  will  nol  describe  any  one 
range  In  particular,  hut  will  embrace  all  the  good  points 

of  standard  ranges.  A  Committee  was  appointed  l,y  the 
Chair  on  the  recommendation  of  the  meeting  to  consider 
the  form  in  which  this  booklet  should  be  published  and 
whether  in  fact  it  should  lie  one  booklet  or  a  series  of 
folders  or  other  publicity  matter.  This  committee  is 
Composed  of  K.  I).  Pembleton,  chairman;  II.  E5.  Alexan- 
der and  K.  E.  Griffiths  of  the  society  staff,  and  Earl  ]•]. 
Whitehorne,  the  chairman  having  power  to  appoint  other 
members.  The  society  was  also  requested  to  prepare  and 
issue,  in  co-operation  and  harmony  with  the  Commercial 
Section  of  the  N.  E.  L.  A.,  a  booklet  for  the  central  sta- 
tion salesman  to  place  in  his  hands,  in  concise  form,  the 
experience  of  the  industry  in  the  actual  selling  of 
ranges,  and  give  him  definite  data  on  which  to  base  and 
guide  his  efforts. 


Birthday  Dinner  to  B.  E.  Sunny  of  Chicago 

Bernard  E.  Sunny,  president  of  the  Chicago  Tele- 
phone Company  and  for  many  years  Western  manager 
of  the  General  Electric  Company,  celebrated  his  sixtieth 
birthday  anniversary  on  May  22,  as  the  guest  of  100 
intimate  friends  and  business  associates  at  a  huge 
birthday  party  at  the  Blackstone  Hotel,  Chicago.  Charles 
S.  Cutting  acted  as  toastmaster,  and  in  behalf  of  the 
guests  Dr.  Frank  Gunsaulus  presented  Mr.  Sunny  with 
a  silver  tablet  bearing  an  appropriate  tribute  of  appre- 
ciation with  the  names  of  those  present  engraved  be- 
neath. 

The  speakers  were  Samuel  Insull,  president  of  the 
Commonwealth  Edison  Company;  E.  W.  Rice,  Jr.,  presi- 
dent of  the  General  Electric  Company;  N.  T.  Guernsey, 
general  counsel  of  the  American  Telephone  &  Telegraph 
Company,  New  York;  Theodore  N.  Vail,  president  of 
the  American  Telephone  &  Telegraph  Company  of  New 
York,  and  H.  M.  Byllesby  of  Chicago. 


Supply  Manufacturers  Form  Fan  Motor 
Section 

In  response  to  an  invitation  issued  by  the  Associated 
Manufacturers  of  Electrical  Supplies,  a  meeting  of  the 
manufacturers  of  electric  fan  motors  was  held  at  the 
Hotel  Biltmore,  New  York,  on  May  17,  to  consider  the 
advisability  of  forming  a  section  in  the  association. 
Practically  all  of  the  leading  manufacturers  of  fan 
motors  were  represented  at  the  meeting,  which  was 
called  to  order  by  the  general  secretary  of  the  associa- 
tion, who  briefly  outlined  the  objects  desired  to  be  at- 
tained by  the  formation  of  a  fan  motor  section.  Thomas 
M.  Debevoise,  counsel  of  the  association,  explained  in 
detail  the  benefits  to  be  derived  through  the  co-operative 
efforts  of  manufacturers  in  the  development  of  the  art 
under  central  control  and  within  legal  limits,  giving  a 
very  general  talk  on  the  activities  which  might  be  con- 
sidered in  the  section  with  advantage  to  the  members. 

Upon  the  question  being  submitted  it  was  voted  that 
a  fan  motor  section  in  the  association  be  formed.  T. 
H.  Bibber  of  the  Adams-Bagnall  Electric  Company  was 
elected  temporary  chairman  of  the  meeting,  A.  F.  Cham- 
berlain of  the  Robbins-Myers  Company  permanent  sec- 
retary, and  E.  0.  Waymire  of  the  Dayton  Fan  Motor 
Company  permanent  treasurer.  Nominations  for  per- 
manent chairman  were  made  and  submitted  to  the 
board  of  governors.  This  appointment  will  be  made  at 
the  next  meeting  of  the  board,  which  will  be  held  on 
June  21.  The  next  meeting  of  the  association  will  be 
held  at  Hot  Springs,  Va.,  on  June  8. 
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Public  Service  Commission  News 

Wisconsin  Commission 

While  authorizing  a  decrease  in  the  rate  for  com- 
mercial lighting  of  the  Hillsboro  Light  &  Power  Com- 
pany, the  Railroad  Commission  held  that  a  meter  rental 
of  25  cents  per  month  must  not  be  continued  since  the 
fixed  charges  on  meters  are  included  in  the  general  al- 
lowance for  interest  and  profits.  A  minimum  bill  of 
75  cents  per  month  with  5  kw.-hr.  usuable  thereunder 
was  considered  reasonable. 

District  of  Columbia  Commission 

The  valuation  bureau  of  the  Public  Utilities  Commis- 
sion has  placed  an  approximate  value  on  the  properties 
of  the  Potomac  Electric  Power  Company  of  $8,000,000. 
Hearings  on  these  findings  will  begin  on  June  26.  The 
commission  expects  to  have  the  properties  of  all  Wash- 
ington public  utilities  valued  by  July  1.  It  is  expected, 
however,  that  the  Potomac  valuation  will  furnish  the 
real  test  of  the  power  and  efficiency  of  the  commission 
as  a  rate-making  body. 

Massachusetts  Commission 

The  thirty-first  annual  report  of  the  Massachusetts 
Gas  and  Electric  Light  Commission  has  been  published, 
covering  the  calendar  year  1915  and  the  returns  of  the 
operating  plants  for  the  year  ending  June  30  last.  The 
latter  include  fifty-five  incorporated  electric  companies, 
sixty-five  incorporated  gas  companies  and  nineteen  other 
manufacturers  or  vendors  of  gas  or  electricity.  Twenty- 
two  gas  companies  supplied  electricity.  Forty-nine 
municipal  plants  also  made  returns.  The  companies 
selling  electricity  earned  $17,767,913  in  1915,  compared 
with  $16,771,413  in  1914,  and  their  expenses  were  $10,- 
734,054  for  1915  and  $10,025,352  for  1914,  leaving  ap- 
parent profits  of  $7,033,858  in  1915  and  $6,746,061  in 
1914.  Seventeen  companies  reduced  their  rates  in  1915. 
Twelve  electric  light  companies  paid  no  dividends,  forty- 
three  paying  $4,004,108,  or  11.57  per  cent,  on  the  par 
value  of  their  stock.  The  report  shows  in  great  detail 
the  rate  schedules  of  the  various  plants,  earnings,  ex- 
penses and  other  data  of  engineering  and  operating 
interest. 

Maryland  Commission 

Governor  Harrington  of  Maryland  last  week  ap- 
pointed Philip  D.  Laird  of  Montgomery  County  a  mem- 
ber of  the  Public  Service  Commission.  Mr.  Laird,  who 
will  assume  his  duties  on  June  1,  returns  to  the  com- 
mission after  an  absence  of  over  a  year,  succeeding 
Judge  Henry,  whom  Governor  Goldsborough  appointed 
to  succeed  Albert  G.  Towers,  when  promoted  to  the 
chairmanship  of  the  commission  to  succeed  Mr.  Laird. 
Since  resigning  Mr.  Laird  has  regained  his  health,  which 
became  impaired  because  of  close  attention  to  his  work. 
Mr.  Laird  was  appointed  a  member  of  the  Public  Serv- 
ice Commission  by  the  late  Governor  Crothers,  when  it 
was  created  by  an  act  of  the  Legislature  of  1910.  When 
Judge  Ambler,  who  was  chairman,  was  elected  in  1911 
to  the  Supreme  bench,  Mr.  Laird  succeeded  him  as 
head  of  the  commission  and  retained  this  position  until 
ill  health  compelled  his  resignation. 

Ohio  Commission 

Final  arguments  were  presented  before  the  Ohio  Pub- 
lic Utilities  Commission  on  May  15  in  the  valuation  case 
of  the  Cincinnati  Gas  &  Electric  Company.  The  testi- 
mony had  been  taken  at  former  hearings  and  briefs 
containing  the  arguments  of  attorneys  for  both  sides 
had  been  presented. 

The  claims  of  the  city  and  the  company  show  a  wide 
divergence,  and  it  will  probably  be  a  difficult  matter  to 


reconcile  the  difference  in  many  instances.  The  com- 
pany presented  claims  of  $11,075,480  for  intangible 
items,  while  the  commission's  tentative  valuation  places 
the  items  at  $1,441,603  and  the  city  has  presented 
$248,432  as  its  valuation.  The  physical  property  is 
valued  at  $9,974,201  by  the  company,  $6,017,243  by  the 
commission  and  $5,863,664  by  the  city. 

Assistant  City  Solicitor  Southworth  advanced  the 
idea  that  no  allowance  in  capital  should  be  given  for 
early  losses,  where  it  is  shown  that  subsequent  profits 
had  been  sufficient  to  more  than  offset  the  losses.  The 
city  officials  claim  that  the  profits  of  this  company  for 
the  past  eight  years  amount  to  more  than  the  physical 
valuation  of  the  property  as  fixed  by  the  commission. 

Attorney  Lawrence  Maxwell  advanced  the  idea  of 
service  depreciation,  and  said  that  no  depreciation 
should  be  made  in  the  property  so  long  as  the  units  are 
operating  well  and  performing  their  functions.  He  also 
urged  the  consideration  of  the  additional  value  that 
should  attach  to  the  property  as  a  going  concern.  A 
number  of  decisions  were  read  showing  that  the  mere 
items  of  a  company's  property  are  not  the  things  to  be 
considered,  but  instead  the  property  as  a  living  reality, 
serving  the  people. 

City  Solicitor  Groom  assailed  the  method  used  by  the 
company  in  making  its  valuation.  He  said  that  the  en- 
gineers had  considered  piece-meal  construction,  whereas 
the  law  requires  reproduction  cost  new. 

The  commission  must  now  take  into  consideration  the 
figures  presented  by  the  company,  the  city  and  its  own 
engineers  and,  from  these  and  the  arguments,  arrive  at 
what  it  considers  a  fair  valuation  upon  which  to  base 
rates.  Operating  expenses  must  be  taken  into  con- 
sideration with  the  other  items  that  have  been  filed. 

Colorado  Commission 

In  dismissing  the  complaint  against  the  Arvada  Elec- 
tric Company  charging  unreasonable  rates  and  unsatis- 
factory service  the  Public  Utilities  Commission  held 
that  the  company  seemed  to  be  operating  at  a  minimum 
expense,  there  being  no  extraordinary  cost  items  and  no 
exorbitant  salaries  paid  for  management  or  clerk  hire. 
The  corporation  purchases  electric  energy  for  lighting 
purposes  from  the  Denver  Gas  &  Electric  Company  on 
the  basis  of  2.5  cents  per  kilowatt-hour  delivered  to  the 
substation  of  the  Arvada  Company,  plus  a  fixed  charge 
of  $25  per  month,  and  2  cents  per  kilowatt-hour  flat  for 
electric  energy  for  power.  It  was  the  opinion  of  the 
commission  from  the  amount  of  electric  energy  fur- 
nished that  this  charge  is  not  unduly  high. 

It  was  pointed  out  by  the  commission  that,  assuming 
the  sum  of  $1,050  charged  to  bond  interest  for  the  year 
1914  should  not  be  deducted  from  the  total  earnings  of 
the  company  in  this  case,  and  assuming  that  the  com- 
mission should  permit  a  conservative  amount  to  be  set 
aside  as  an  annual  depreciation  reserve,  it  becomes  ap- 
parent that  the  Arvada  Electric  Company  is  not  earning 
a  fair  return  upon  its  properties  in  the  town  of  Arvada, 
and  it  is  beyond  the  power  of  the  commission  to  order  a 
reduction  in  the  rates  and  charges  of  the  respondent  cor- 
poration on  the  basis  of  the  evidence  introduced  at  the 
hearing  of  the  above  cause.  Since  no  evidence  was  in- 
troduced at  the  hearing  as  to  the  inadequacy  of  the 
service,  the  commission  was  of  the  opinion  that  the  serv- 
ice is  adequate. 

While  it  is  true  that  the  Arvada  Electric  Company  is 
not  at  this  time  earning  a  fair  return  upon  the  present 
fair  value  of  its  properties  in  Arvada,  the  commission 
refused  to  permit  an  increase  in  its  rates  and  charges 
for  the  reason  that  any  increase  in  rates  and  charges  or- 
dered by  the  commission  would  result  in  reduced  revenue 
to  the  company,  and  would  therefore  require  the  con- 
sumer to  pay  more  than  the  service  is  actually  worth. 
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Southern  Sierras  Inaugurates  Safet] 

Plan.     Tin-  management  of  the  South 
mi  Sierras  Power  Company  has  organ- 
fetj  committee  which  will  in 
eugurate    .1    campaign    of    education 
emong  its  employ*  [ally  those 

iged  m  operation  of  the  company1 
physical  properties,  looking  toward  the 
elimination    of    preventable    accidents. 
The  committee  at   present   consists  <>t' 
eleven  members,  each  of  whom  will  bu 
pervise  end  enforce  proper  safety  ap 
pliances   and    regulations    in    then    re 
ive  districts, 
V     Fire     Wit  horn     a     Flame. — The 
strangest    freak   Are  in   the  history  of 
the  Dayton  lire  department  occurred  re 
cently  at  the  Paris  Store.     An  electric 
iron    left    on    a    table    burned    its   way 
through  tht-  table,  through  the  flooring, 
through    a    LO-in.    joist    that    supported 
the  floor  and  was  dangling  by  its  wires 
from  the  ceiling  of  the  storeroom  below 
when  discovered.     The  fire  department 
investigated,    but    did    not    throw    any 
water,   for  the   iron   had  not  fired   the 
building.     The   only   repairs   necessary 
will  he  to  reinforce  the  burned  joist  and 
close  the  hole  in  the  ceiling-  and  floor. 

United  Electric  Light  &  Power  Tuts 
New  Publication  in  the  Field. — The  in- 
itial issue  of  the  United  Electralof/ne, 
the  new  house  organ  of  the  United  Elec- 
tric Light  &  Power  Company  of  New 
York  City,  has  just  appeared  and  is 
dated  June,  1916.  The  publication  has 
been  undertaken  for  the  purpose  of 
drawing  the  company  closer  to  New 
York's  public  and  giving  those  with 
whom  the  company  does  business  a 
clearer  insight  into  what  others  are 
doing  with  electricity,  and  above  all 
to  be  of  service  to  them  in  solving  their 
lighting,  heating  and  power  problems. 

Span  to  Be  Over  Third  of  a  Mile 
Long. — The  Clinton  (Iowa)  Gas  & 
Electric  Company  is  building  a  7-mile 
transmission  line  with  an  1800-ft.  span 
across  the  Mississippi  River,  to  the 
Meridosia  drainage  district  in  Illinois 
to  supply  energy  to  325  hp.  in  cen- 
trifugal pumps.  The  city  of  Albany, 
representing  a  load  of  75  kw.,  will  also 
be  served  from  this  transmission  line. 
The  span  across  the  river  will  be  car- 
ried on  100-ft.  steel  towers,  and  the 
3.5-in.  steel  cables  with  copper  core 
must  be  suspended  to  clear  the  high- 
water  mark  by  55  ft.  The  pumping 
contract  calls  for  a  minimum  of  $4,000 
a  year  revenue. 

Court  Refuses  to  Compel  Physical 
Connection  Between  Telephone  Sys- 
tems.— The  Supreme  Court  of  Ohio  on 
May  16  announced  that  the  public  utili- 
ties act,  which  compels  physical  con- 
nection of  systems  which  are  not  in 
active  competition  to  insure  service,  is 
not  broad  enough  to  force  a  company 
to  give  its  service  to  rivals  with  which 
it  is  competing  in  a  certain  territory. 
This  decision  came  in  the  case  of  Will- 
iam A.  Shafer  versus  the  Cincinnati 
&  Suburban  Bell  Telephone  Company. 
The  decisions  of  the  Common  Pleas  and 
Appellate  courts  of  Butler  County  and 
the  Public  Utilities  Commission  are  sus- 
tained by  this  ruling,  which  is  in  line 
with  an  opinion  rendered  by  the  at- 
torney-general's department. 


Current  News 
and  Notes 

Timelj  item  un  electrical  happening! 
throughout  the  world,  together  \\  iili 
brief  notcti  "I  ■, xu  I  interest . 


Glasgow  University  <.cts  Kelvin's 
Medals.— Beside     bequeathing     $^r>,<)<)<) 

to  he  applied  for  promoting  research 
and  the  teaching  of  physical  science  m 
connection  with  a  chair  of  natural  phil- 
osophy, at  Glasgow  University  where 
Lord  Kelvin  was  chancellor  at  the  time 
of  his  death,  his  widow,  Lady  Kelvin, 
has  also  bequeathed  to  the  university 
all  the  decorations  and  medals  con- 
ferred   upon   her   husband. 

Development  of  Alundum  Manufac- 
ture at.  Niagara. — H.  W.  Buck,  presi- 
dent-elect of  the  A.  I.  E.  E.,  a  sketch 
of  whose  career  was  published  on  page 
1188  of  last  week's  issue,  has  called 
our  attention  to  a  typographical  error 
in  the  statement  concerning  his  work 
with  the  electric  furnace  at  Niagara 
Falls,  where,  as  printed  in  our  item, 
reference  was  erroneously  made  to  the 
production  of  carborundum.  Artificial 
corundum,  or  alundum,  was  the  product, 
the  electric-furnace  manufacture  of 
which  Mr.  Buck  and  two  associates  de- 
veloped in  its  early  stages. 

Cleveland  Light  Commissioner  Ap- 
proves Barber  Plan  of  Long-Distance 
Transmission. — After  making  an  inves- 
tigation, Light  Commissioner  Davis  of 
Cleveland  has  stated  that  he  considered 
the  plan  of  O.  C.  Barber  to  furnish  the 
city  with  energy  generated  at  a  cen- 
tral station  in  the  coal  fields  perfectly 
feasible.  Mr.  Barber  is  arranging  to 
make  a  definite  proposal  to  the  city  in 
which  he  will  name  a  rate  for  energy, 
which  Mr.  Davis  will  consider  if  it  is 
lower  than  the  cost  of  generating  it  at 
the  municipal  plant.  The  transmission 
lines  would  be  about  .100  miles  in  length 
if  the  proposed  plant  is  located  at  the 
point  under  consideration  by  Mr.  Barber. 

To  Flood  Light  Statue  of  Liberty.— 
There  has  been  introduced  in  Congress 
an  amendment  to  the  rivers  and  harbors 
bill  authorizing  the  New  York  World  to 
raise,  by  popular  subscription,  $30,000 
to  install  apparatus  for  the  flood  light- 
ing of  the  Statue  of  Liberty  in  New 
York  Harbor.  The  $4,000  a  year  which 
will  be  necessary  to  maintain  the  flood 
lighting  of  the  statue  is  to  be  assumed 
by  the  federal  government.  The  statue, 
which  is  305  ft.  6  in.  from  the  founda- 
tion of  the  pedestal  to  the  torch,  ac- 
cording to  the  general  plan,  will  be 
flooded  with  light  from  concealed 
sources  to  an  intensity  of  from  6  to  12 
foot-candles.  The  light  from  the  torch 
will  be  increased  enough  to  compensate 
for  the  effect  of  the  adjacent  illumina- 
tion on  the  statue.  The  statue,  which 
was  given  to  the  people  of  the  United 
States  by  the  people  of  France,  is  not 
visible  at  night,  while  its  torch  is  but 
a  faint  speck  in  comparison  with  the 
shore  lights. 


Recommends  Underground  Conduits 
at   Cincinnati.    The  city  electrician  of 

Cincinnati,  Ohio,  ll  engaged  in  working 
■  ml  a  plan  for  placing  all  light,  I  <l<- 
phone  and  telegraph  lines  in  under 
ground  conduits.  Under  his  plan  the 
city  will  be  divided  into  districts  and 
the  companies  will  have  a  year  for 
doing  the  work   In  each  district. 

Church  Coneecrates   Electric  Sign. — 

A  novel  religious  service  wa  held  in 
Toledo  on  April  '.',0  when  the  new  elec- 
tric sign  on  the  First  Baptist  Church 
was  consecrated.  The  sign,  double 
laced  ami  reading  "First  Baptist 
Church  Welcome,"  is  15  ft.  long  by 
2%  ft.  deep,  with  15-in.  letters  and  100 
lamps,  and  will  be  illuminated  every 
day   from   dusk   to  midnight. 

Illinois  Commission  Disposes  of  1572 
Cases  During  Year. — The  report  of 
Secretary  R.  B.  Prather  for  the  second 
year's  work  of  the  Illinois  Public  Utili- 
ties Commission,  shows  that  during  the 
twelve  months  the  commission  disposed 
of  1572  cases  on  the  regular  docket,  in- 
cluding 606  cases  carried  over  from  the 
preceding  year.  During  the  year,  1277 
cases  were  filed  and  docketed  and  all 
but  311  of  these  were  actually  disposed 
of  within  the  year.  The  commission 
took  up,  but  did  not  complete,  210  cases, 
and  101  cases  filed  during  the  year  were 
not  reached.  The  commission  approved 
1644  orders.  The  legal  department  ap- 
proved 2526  leases.  In  addition,  770 
matters  of  various  kinds,  mostly  in  the 
nature  of  complaints,  were  handled  on 
on  the  informal  docket  of  the  commis- 
sion, making  a  total  of  more  than  2300 
matters  disposed  of  by  the  commission 
within  the  year. 

Rogue  River  Power  Rights. — State 
Water  Superintendent  James  T.  Chi- 
nook's findings  in  regard  to  water 
rights  in  Jackson  and  Josephine  Coun- 
ties, Oregon,  including  the  Rogue  River 
and  its  tributaries,  have  been  announced 
as  follows:  The  claim  of  the  Califor- 
nia-Oregon Power  Company  to  all  the 
waters  in  the  Rogue  River  above  the 
Gold  Ray  power  plant  has  been  cut 
down,  and  a  portion  of  the  flow  has 
been  released  for  irrigation  purposes. 
Only  during  the  years  1910  and  1911 
has  the  company  utilized  the  entire 
flow  of  the  stream,  and  since  the  com- 
pletion of  the  Prospect  plant  the  board 
held  that  but  800  sec. -ft.  has  been  util- 
ized, except  at  short  periods,  and  de- 
crees that  this  quantity  is  all  that  the 
company  is  entitled  to  at  Gold  Ray.  The 
low  flow  of  the  river  varies  from  1100 
to  1400  sec.-ft.,  and  the  remainder  is 
released  for  future  irrigation  projects. 
The  company  is  also  given  right  to  the 
150  sec.-ft.  used  of  the  north  fork  of 
the  Rogue  at  the  Prospect  power  plant, 
the  right  to  utilize  400  sec.-ft.  of  the 
stream's  flow  by  1920.  The  rights  of 
the  Rogue  River  Public  Service  Cor- 
poration to  use  of  water  for  power  pur- 
poses at  various  points,  to  which  per- 
mits have  been  issued,  have  been  es- 
tablished. The  City  of  Ashland's  right 
to  500  in.  of  Ashland  Creek  is  con- 
firmed, and  the  town  of  Phoenix  is  de- 
nied any  right  to  Bear  Creek  waters. 
The  findings  also  confirm  the  water 
rights  of  various  irrigation  projects. 
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Harrisburg  Jovian  League. — On  June 
1  there  will  be  held  in  Harrisburg,  Pa., 
a  rejuvenation  for  the  purpose  of  start- 
ing a  local  Jovian  League. 

Electrical  Supply  Jobbers'  Associa- 
tion. —  The  next  meeting  of  the  Elec- 
trical Supply  Jobbers'  Association  will 
be  held  on  June  6,  7  and  8  at  the  Home- 
stead Hotel,  Hot  Springs,  Va. 

Ohio     Electric     Light    Association. — 

The  annual  convention  of  the  Ohio 
Electric  Light  Association  will  be  held 
at  the  Hotel  Breakers,  Cedar  Point, 
Ohio,  from  July  18  to  21,  inclusive. 
D.  L.  Gaskill,  Greenville,  Ohio,  is  sec- 
retary-treasurer of  the  association. 

Jovian  League. — Elmer  Roberts,  man- 
ager of  the  Paris  office  of  the  Asso- 
ciated Press,  who  recently  returned 
from  Verdun,  at  the  regular  meeting 
of  the  Jovian  League  of  New  York  City, 
held  at  the  Hotel  Imperial,  on  May  24, 
told  of  some  of  his  experiences  while 
at  the  front. 

Ohio  Society  of  Mechanical,  Electrical 
&  Steam  Engineers. — The  next  meeting 
of  the  Ohio  Society  of  Mechanical, 
Electrical  &  Steam  Engineers  will  be 
held  in  Cleveland,  Ohio,  on  June  22  and 
23.  Frank  E.  Sanborn,  Ohio  State  Uni- 
versity, Columbus,  Ohio,  is  secretary. 

Rochester  Jovian  League. — An  elec- 
trical day  for  Rochester  is  included  in 
plans  of  the  local  Jovian  League.  The 
idea  is  the  outcome  of  the  big  picnic 
which  the  Jovians  hold  each  year.  This 
summer  the  picnic  will  be  conducted  on 
July  19.  It  is  expected  nearly  800  per- 
sons will  attend  the  outing  this  summer. 

Dallas  Electric  Club. — At  the  regu- 
lar meeting  of  the  Dallas  (Tex.)  Elec- 
tric Club  and  Jovian  League  on  May  12, 
Lieut.  J.  C.  Cunningham  of  the  United 
States  Navy  recruiting  station  spoke 
on  "Electricity  in  the  United  States 
Navy,"  and  concluded  with  a  brief  com- 
ment on  the  United  States  Navy  sum- 
mer school  cruises  for  civilians. 

Pennsylvania   Electrical   Contractors. 

— The  fifth  annual  convention  of  the 
Electrical  Contractors'  Association  of 
Pennsylvania  will  be  held  in  Wilkes- 
Barre,  Pa.,  on  June  21-22,  1916,  with 
headquarters  at  the  Hotel  Sterling.  The 
Wilkes-Barre  local  association  has  ap- 
pointed a  committee  on  arrangements, 
of  which  Harold  N.  Rust  is  chairman. 

Kansas  City  Jovian  League. — A  joint 
meeting  of  the  Kansas  City  Jovian  Elec- 
tric League  and  the  Kansas  City  Adver- 
tising Club  was  held  at  the  Coates 
House,  Kansas  City,  on  May  12.  P. 
Loyd  Lewis,  statesman  for  Missouri, 
made  a  short  talk,  the  principal  ad- 
dress being  delivered  by  Jack  Jones, 
sales  manager  of  the  Alexander  Hamil- 
ton Institute,  New  York. 

Century  Engineering  Club. — The  Cen- 
tury Engineering  Club,  an  organization 
of  the  employees  of  the  Century  Elec- 
tric Company,  St.  Louis,  Mo.,  held  its 
second  annual  banquet  and  smoker  on 
May  2,  at  the  Mercantile  Club.  D.  S. 
Kramer,  special  representative  of  the 
company,  was  the  principal  speaker  of 
the  evening  and  gave  an  illustrated  talk 
on  his  experiences  in  the  various  for- 
eign countries  which  he  recently  visited. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations* is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next -to-last  text  page. 


Portland  Section,  N.  E.  C.  A.— Paul 
C.  Bates,  Portland,  Ore.,  recently  ad- 
dressed the  local  section  of  the  National 
Electrical  Contractors'  Association  on 
the  subject  of  "Compensation." 

The  Connecticut  Get  Together  Club, 
N.  E.  L.  A. — The  third  annual  outing 
of  the  Connecticut  Get  Together  Club 
of  the  National  Electric  Light  Associa- 
tion will  be  held  at  Momauguin  Hotel, 
Cosey  Beach,  East  Haven,  Conn.,  on 
Saturday,  June  10. 

Order  of  Steam'  Engineers. — The 
thirtieth  annual  convention  of  the 
American  Order  of  Steam  Engineers 
will  be  held  in  New  York  City  from 
June  26  to  30,  inclusive,  at  the  Hotel 
McAlpin.  It  is  expected  that  there  will 
be  rather  a  complete  exhibit  of  steam 
fittings,  apparatus  and  appliances. 

Cleveland  Engineering  Society. — 
Samuel  G.  McMeen,  president  of  the 
Columbus  Railway,  Power  &  Light 
Company  and  a  member  of  the  general 
committee  on  industrial  preparedness, 
read  a  paper,  entitled  "Industrial  Pre- 
paredness," before  the  Cleveland  Engi- 
neering Society  on  May  23. 

Electric    Vehicle    Sociability    Run.— 

New  York  members  of  the  electric  ve- 
hicle section  of  the  National  Electric 
Light  Association  held  a  "Sociability 
Run"  on  May  19,  invitations  to  which 
were  sent  to  all  owners  of  electric 
pleasure  cars  in  Manhattan  and  the 
Bronx.  One  of  the  features  of  the  run 
was  a  competition  in  the  form  of  a 
secret  time  contest.  The  distance  cov- 
ered was  approximately  40  miles. 

Section  Meetings  of  A.  M.  E.  S.— On 

June  1  and  2  there  will  be  held  a  joint 
meeting  of  the  lamp  receptacle  and 
socket  section,  the  fuse  section  and  the 
snap  switch  section  of  the  Associated 
Manufacturers  of  Electrical  Supplies, 
at  the  Curtis  Hotel,  Lenox,  Mass. 
This  meeting  will  be  under  the  direc- 
tion of  the  chairmen  of  the  three  sec- 
tions, B.  E.  Salisbury,  H.  R.  Sargent 
and  Shiras  Morris,  and  will  be  a  semi- 
social  affair. 

Kentucky     Electrical     Contractors. — 

John  Dabney  of  Paducah  was  elected 
president  of  the  Kentucky  Association 
of  Electrical  Contractors  at  the  meet- 
ing held  in  Louisville  on  May  11.  Other 
officers  are  Charles  L.  Daubert,  Louis- 
ville, vice-president;  H.  J.  Valnoti, 
Louisville,  secretary;  Herbert  E.  Ot- 
tenheimer,  Louisville,  treasurer.  Frank 
E.  Good,  of  F.  A.  Clegg  &  Company, 
was  selected  as  delegate  to  the  na- 
tional meeting  in  New  York  this  year. 
The  business  session  was  held  in  the 
afternoon,  and  a  banquet  in  the  even- 
ing was  addressed  by  various  electrical 
supply   men. 


National  Electrical  Contractors'  As- 
sociation.— A  campaign  to  increase  the 
membership  of  the  association  has  been 
begun  and  President  John  R.  Galloway 
has  requested  every  member  to  secure 
one  new  application  before  June  1.  A 
booklet  describing  the  work  of  the  Na- 
tional Electrical  Contractors'  Associ- 
ation has  been  sent  to  every  prospec- 
tive new  member. 

Texas  Electrical  Contractors. — The 
Electrical  Contractors'  Association  of 
Texas  met  at  the  Galvez  Hotel,  Galves- 
ton, Tex.,  on  May  17  and  18.  On  the 
opening  day  a  joint  meeting  between 
the  jobbers  and  the  contractors  was 
held,  during  which  close  co-operation 
between  the  two  interests  was  dis- 
cussed. P'orty-seven  contractors  from 
various  cities  of  the  State  were  in  at- 
tendance. C.  W.  Graham,  of  Dallas, 
resigned  the  secretaryship  and  J.  H. 
Ashley,  of  Fort  Worth,  was  elected  to 
succeed  him.  E.  T.  Borden,  of  Houston, 
was  elected  national  director  to  repre- 
sent the  Texas  association  at  the  na- 
tional convention  to  be  held  in  New 
York  City  in  July.  Election  of  officers 
for  the  association  will  be  held  in  Dallas 
in  November. 

Arkansas  Association  of  Public 
Utility  Operators. — The  program  of  the 
annual  convention  of  the  Arkansas 
Association  of  Public  Utility  Operators 
to  be  held  at  the  Hotel  Marion,  in  Little 
Rock,  on  June  6,  7  and  8,  is  as  follows: 
Tuesday,  June  6,  2  p.  m. — Address  of 
welcome  by  Mayor  Charles  E.  Taylor, 
Little  Rock;  address  by  H.  C.  Couch, 
president;  "Water:  Its  Source,  Filtra- 
tion, Storage  and  Analysis,"  by  Dr. 
C.  W.  Garrison,  Little  Rock;  "Co-opera- 
tion of  Association  Members  for  Mutual 
Benefit,"  by  C.  J.  Griffith,  general  man- 
ager, Little  Rock  Railway  &  Electric 
Company.  Wednesday,  10  a.  m. — "How 
to  Obtain  Proper  Relation  Between 
Employees  and  Company,"  by  F.  Law, 
manager  Russellville  Water  &  Light 
Company;  "Twenty-eight  Years  of 
Meter  Development,"  by  C.  B.  Berst, 
Westinghouse  Electric  &  Manufactur- 
ing Company,  St.  Louis,  Mo.  Wednes- 
day, 2  p.  m. — "The  Co-operation  of 
Manufacturers  with  Central  Stations," 
by  V.  A.  Leber,  Hotpoint  Electric  Com- 
pany, Chicago,  111.  Thursday,  10  a.  m. 
—"Flood  Lighting  and  Other  Methods 
of  Modern  Illumination,"  by  P.  B.  Reed, 
district  street  lighting  specialist,  Gen- 
eral Electric  Company,  St.  Louis,  Mo.; 
"The  Troubles  of  Central  Station 
Operators  and  Their  Remedies,"  by  B. 
C.  McKinnon,  manager,  El  Dorado 
Light  &  Power  Company;  "Relations  of 
Power  Factor  to  Central  Station  Costs," 
by  Fred  Johnson,  district  manager, 
Wagner  Electric  Company,  St.  Louis, 
Mo.  Thursday,  2  p.  m. — "Commercial 
Publicity,"  by  W.  F.  Moody,  new-busi- 
ness department,  Arkansas  Light  & 
Power  Company,  Arkadelphia;  open 
discussion,  executive  session,  new  busi- 
ness, election  of  officers.  There  will  be 
a  Jovian  rejuvenation  on  Wednesday 
afternoon  at  3  o'clock.  During  the 
rejuvenation  the  attending  ladies  will 
be  entertained  with  an  automobile  ride. 
The  convention  banquet  will  be  held 
that  evening.  R.  B.  Fowler  of  Pine 
Bluff  is  secretary  of  the  association. 
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The  Wire   Industry   for   1914 

Preliminary  Qovernmenl  Statittici  fa    Manufacture  oJ  iron 
.i iui  Copper  Wire 

\  preliminary  statement  of  the  general  results  < > t"  the 
1914  census  of  manufactures  with  respect  to  the  wire  in- 
dustry lias  been  issued  by  the  Bureau  of  the  Census,  show- 
ing the  quantities  and  cost  . . r  the  wire  cods  used  by  the 
wire-drawing  mills,  the  production  of  drawn  wire  Prom  the 
different  metals  and  the  quantities  and  values  of  the 
products  manufactured.  The  figures  are  preliminary  and 
rubject  to  such  change  and  correction  as  may  become 
necessary  upon  further  examination  of  the  original  reports. 

Reports  were  received  from  ninety-eight  wire-drawing 
establishments  in  1914,  the  total  products  of  which  for  the 
year  were  valued  at  $172,600,587.  Of  these  ninety-eight 
establishments  the  principal  business  of  fifty-three  was  the 
drawing  of  wire  and  the  manufacture  of  wire  products  from 
rods  which  were  either  purchased  or  transferred  from  inde- 
pendently operated  rolling  mills  under  the  same  ownership; 
twenty-four  rolled  iron  and  steel  rods  and  drew  the  wire  in 
the  same  plants;  nineteen  were  wire-drawing  departments 
operated  in  conjunction  with  copper  or  brass  rolling  mills; 
and  the  principal  business  of  two  was  the  manufacture  of 
electrical  machinery,  apparatus  and  supplies. 

The  wire  products  comprise  2,465,383  tons  (of  2000  lb.) 
of  steel  and  iron  wire  and  manufactures  of  wire,  valued  at 
$116,215,503;  135  437  tons  of  copper  wire,  insulated  copper 
wire,  and  woven  and  fabricated  wire  products,  valued  at 
$42,928,550;  39,614,500  lb.  of  brass  wire  and  wire  products, 
valued  at  $6,366,342;  749,224  lb.  of  German  silver  wire, 
valued  at  $238,078;  and  wire  of  other  metals  and  alloys — 
bronze,  zinc,  nickel  and  nickel  alloys,  and  copper-clad  steel — 
to  the  value  of  $1,251,415. 

At  the  census  of  1909  there  were  reported  ninety-three 
establishments,  with  products  valued  at  $180,083,522.  Of 
this  amount  $120,585,637  represented  the  value  of  2,471,858 
tons  of  steel  and  iron  wire  and  manufactures  of  wire; 
$51,288,283  the  value  of  copper  wire  and  wire  products;  and 
$5,579,813  the  value  of  wire  and  wire  products  of  brass, 
German  silver  and  other  metals  and  alloys. 

The    value     of    all     products     in     1914,     therefore,    was  ' 
$7,482,935,  or  4.2  per  cent  less  than  in  1909. 

The  statistics  of  wire  manufactures — such  as  nails,  rope, 
fencing  and  netting,  insulated  wire,  etc. — here  given  do  not 
cover  the  total  production  of  such  manufactures,  but  only 
the  output  of  wire-drawing  establishments.  Establishments 
manufacturing  wire  goods  from  purchased  wire  exclusively 
are  classified  under  other  industries  according  to  their  chief 
products. 

It  is  to  be  noted  that  purchased  wire  enters  to  some  extent 
into  the  various  finished  products,  and  this  fact  must  be  con- 
sidered in  comparing  the  quantity  of  drawn  wire  with  the 
aggregate  quantity  of  wire  and  wire  products  made  from 
each  metal. 

The  total  quantity  of  steel  and  iron  wire  drawn  in  1914, 
whether  for  consumption  in  the  mills  where  produced  or  for 
sale,  was  2,418,331  tons,  as  compared  with  2,389;136  tons  in 
1909,  the  increase  being  1.2  per  cent. 

The  aggregate  annual  output  of  steel  and  iron  wire  and 
wire  products  decreased  but'  a  few  tons  during  the  five-year 
period,  or  three-tenths  of  1  per  cent,  while  the  value  de- 
clined by  3.6  per  cent. 

The  total  quantity  of  copper  wire  drawn  in  1914,  whether 
for  consumption  or  for  sale,  was  131,484  tons,  as  compared 
with  147,156  tons  in  1909,  the  decrease  being  10.6  per  cent. 

Copper  products  taken  as  a  group  decreased  16.5  per  cent 
in  yalue  during  the  five-year  period.  In  1909  the  weight  of 
■affl  copper  wire  and  wire  products,  including  the  copper  wire 
.used  in  the  manufacture  of  insulated  wire  by  the  producing 


companies,  but  excluding  the  weight  of  the  insulation,  was 
reported   e      L54,281    tons,     in    L914,   when   the  aggregate 

weight    reported    for    insulated    wire    included    the    weight    of 
the  m  lUlation,  the  aggregate  weight  of  bare  wire,  insulate 1 

wire  and  fabricated  copper -wire  products  was  185,487  b 

The    comparative    statistics    for    1914    and    1909    are      mi. 
Diarized  in  the  accompanying  statement: 


THE     W'ikk     [NDUSTBT      OOMPA&ATXVB    Statistics:     l'.ill 
(Tons  of  2000  pounds) 

1914  1909 


Number  of  establishments. 


:.s 


:.:: 


1  'inducts 
Total  value   $172,600,5S7 


$180,083,522 


a  no     1909 

Pei  <  '.-rit 

of 
I  ip  rease 

or 
Decrease, 
LI -1914 

+  5.4 
—  4.2 


Wire     and     manufactures    of 

wire,   value    $166, 999, f 


$173,349,614        —3.7 


Steel  and  iron  : 

Tons    2,465,383 

Value    $116,215,503 

Plain  wire  : 

Tons    459,909 

Value    $22,316,778 

Coated  wire : 

Tons    374,478 

Value    $15,949,531 

Copper,  value   $42,928,550 


Bare  wire  : 

Tons    84,921 

Value     $26,206,024 

Insulated  wire  : 

Tons    48,386 

Value    $15,709,244 

Woven  and  other  fabri- 
cated copper  -  wire 
products : 

Tons     2,130 

Value    $1,013,282 

Other      metals      or      alloys, 

value     $7,855,835 


2,471,858 
$120,585,637 

472,046 
$22,632,230 

354,405 
$16,212,851 
$51,288,283 


C) 
$46,440,393 


14,749 
$4,847,890 


—  0.3 

—  3.6 

—  2.6 

—  1.4 

+  5.6 

—  1.6 
—  16.5 


9.7 


$5,579,813      +  40.8 


Pounds    39,614,500 

Value   $6,366,342 

German  silver : 

Pounds   749,224 

Value   $238, 07S 

All  other  (copper-clad 
steel,  zinc,  bronze, 
nickel  and  nickel  al- 
loys, etc.)  : 

Pounds    6,180,174 

Value    $1,251,415 

Finished  products  other  than 
wire     and     wire     products, 

value $2,581,000 

All  other  products,  including 
scrap,  dross,  copperas,  etc., 
and  custom  work  and  re- 
pairing,   value    $3,019,699 

Total      production      of      wire, 
whether    made    for    consump- 
tion or  for  sale. 

Iron  and  steel  wire,  tons....        2,418,331 

Copper  wire,  tons 131,484 

Brass    wire,    pounds 38,988,613 

German  silver  wire,  pounds..  749,021 

Wire  of  other  metals  and  al- 
loys (copper  -  clad  steel, 
zinc,  bronze,  nickel  and  nic- 
kel alloys,  etc.),  pounds...        6,175,393 


(t) 
'(>')' 


(t) 


$2,629,789 


2,389,136 
147,156 


+  1.2 
-10.6 


34,822,000     +  31.9 


♦Copper  wire  sold  as  such  and  that  used  for  making-  insulated 
wire  by  the  establishments  producing  it,  139,482  tons. 
fFigures  not  available. 

The  production  of  drawn  wire  other  than  of  steel,  iron 
and  copper,  in  1914  amounted  to  45,913,000  lb.,  including 
38,988,613  lb.  of  brass  and  749,021  lb.  of  German  silver,  the 
balance  comprising  bronze,  zinc,  nickel  and  nickel  alloys, 
some  silver,  and  copper  rods  having  steel  cores.  The  corre- 
sponding production  in  1909  was  34,822,000  lb. 

The  consumption  of  wire  rods  by  the  wire-drawing  mills 
comprised  2,495,201  tons  of  steel  rods,  costing  $59,161,732, 
in  1914,  as  compared  with  2,514,504  tons,  costing  $67,439,887, 
in  1909;  2579  tons  of  iron  rods,  costing  $121,651,  in  1914,  as 
compared   with   4849   tons,   costing  $207,846,   in    1909;    and 
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141,214  tons  of  copper  rods,  costing  $39,653,902,  in  1914,  as 
compared  with  151,951  tons,  costing  $40,916,084,  in  1909. 
There  were  also  used,  in  1914,  19,513  tons  of  brass,  costing 
$4,758,406;  374  tons  of  German  silver,  costing  $159,824;  and 
3099  tons  of  other  metal  rods,  at  a  cost  of  $765,541.  The 
latter  includes  a  large  quantity  of  topper  rods  made  with 
steel  cores. 

The  purchased  wire  used  by  the  wire-drawing  mills  in 
1914  was  valued  at  $537,759,  and  in  1909  at  $2,855,911.  This 
comprised,  for  1914,  8875  tons  of  steel  or  iron  wire  and  599 
tons  of  copper  wire. 

Of  the  ninety-eight  establishments  reported  for  1914 
seventeen  were  located  in  Pennsylvania,  fourteen  in  Con- 
necticut, eleven  in  Illinois,  eleven  in  New  York,  ten  in  New 
Jersey,  ten  in  Ohio,  nine  in  Massachusetts,  four  in  Indiana, 
three  in  Rhode  Island,  two  in  Alabama,  two  in  Michigan, 
two  in  Wisconsin,  and  one  each  in  Colorado,  Georgia  and 
Kentucky. 

Peak  in  Steel  Prices  Reached 

Indications  during  the  past  week  or  two  point  to  the  fact 
that  the  peak  in  steel  prices  has  been  reached,  and  that  no 
further  rises  are  to  be  expected.  At  the  same  time  it  is 
not  expected  that  there  will  be  any  appreciable  decrease  in 
the  price  of  steel,  although  premiums  will  not  be  as  severe 
as  formerly. 

Steel  producers  now  have  orders  on  their  books  sufficient 
to  keep  them  going  at  top  speed  to  the  end  of  the  year,  and 
for  this  reason,  if  for  no  other,  it  is  expected  that  prices 
will  hold  for  some  time.  The  situation,  however,  is  becom- 
ing much  easier  and  production  is  greater  in  volume  than 
incoming  orders.  This  will  allow  manufacturers  to  catch  up 
with  their  deliveries  and  will  be  of  great  benefit  to  the  indus- 
trial sections  of  the  country. 

Throughout  the  entire  period  of  prosperity  that  this  coun- 
try has  been  experiencing  recently  deliveries  of  all  ma- 
terials have  occasioned  considerable  worry  to  manufactur- 
ers. Copper  and  steel,  perhaps,  occasioned  the  electrical 
manufacturers  more  worry  than  any  other  materials.  Many 
electrical  manufacturers  have  had  to  delay  their  deliveries 
and  extend  the  time  of  promised  deliveries  owing  to  the 
inability  of  steel  producers  to  satisfy  their  demand.  While 
the  electrical  manufacturing  industry  has  enjoyed  unusually 
large  business,  it  has  been  so  equipped  that  it  could  handle 
this  business  if  it  had  the  raw  materials,  with  but  little 
delay  to  deliveries. 

Export  Situation 

Exports  during  the  second  week  in  May  were  again  very 
large.  Compilations  made  by  the  foreign  trade  depart- 
ment of  the  National  City  Bank  of  New  York  show  the 
exports  from  the  port  of  New  York  for  the  week  ended 
May  13,  1916,  to  have  been  $57,287,419;  for  the  correspond- 
ing week  of  1915,  $24,071,218  and  for  the  corresponding 
week  of  1914,  $14,455,362.  The  largest  takers  of  these 
goods  were  England,  $23,123,039;  France,  $8,975,480;  Italy, 
$6,388,590;  Greece,  $2,201,411;  Cuba,  $1,747,098;  Argentina, 
$1,035,118,  and  Spain,  $1,007,163.  With  the  exception  of  the 
exports  to  Argentina  all  of  these  were  very  appreciable  in- 
creases over  the  corresponding  periods  of  the  previous  year. 

There  was  exported  during  the  second  week  of  May,  1916, 
$377,616  worth  of  electrical  machinery  in  comparison  with 
$133,476  in  the  second  week  of  May,  1914.  The  export  of 
copper  wire  for  the  week  ended  May  13,  1916,  was  $81,255, 
in  comparison  with  no  exports  for  the  second  week  of  May, 
1914. 

About  85  per  cent  of  the  exports  to  South  America  go 
from  the  port  of  New  York.  During  the  month  of  April 
the  exports  from  this  port  to  South  America  showed  a  con- 
siderable increase  over  April,  1915.  The  export  of  elec- 
trical material  during  April,  1916,  to  South  America 
amounted  to  $94,110,  which  was  distributed  as  follows:  Ar- 
gentina, $12,281;  Brazil,  $26,287;  Colombia,  $6,695;  Chile, 
$36,300;  Peru,  $4,074;  Uruguay,  $1,841;  Venezuela,  $3,544, 
and  all  others,  $3,078.  The  exports  of  electrical  machinery 
to  South  America  during  April  amounted  to  $195,508,  mak- 
ing the  total  exports  of  electrical  goods  to  South  America 
during  that  month  $253,618.     The  exports  of  electrical  ma- 


chinery were  divided  among  the  different  republics  as  fol- 
lows: Argentina,  $39,792;  Brazil,  $43,632;  Colombia,  $3,187; 
Chile,  $17,020;  Peru,  $11,094;  Uruguay,  $6,366;  Venezuela, 
$35,289,  and  all  other-,  $3,178. 


Lull  in  Copper  Market 

For  a  few  days  there  has  been  a  lull  in  copper  buying  but 
with  no  inclination  towards  a  decrease  in  prices.  Thoi 
very  little  spot  copper  to  be  had,  and  whatever  buying  that 
is  being  done  is  for  the  last  quarter  of  the  year,  with  prices 
at  29%  cents  for  October  metal  and  29  cents  for  November 
metal. 

There  are  a  number  of  strong  inquiries  from  European 
consumers  and  indications  of  further  war  orders,  both  of 
which  might  result  in  another  large  volume  of  buying  within 
a  few  weeks. 

Exports  continue  small,  although  a  large  amount  of 
copper  is  going  out  of  the  country  in  manufactured  prod- 
ucts so  that  it  would  not  be  listed  as  such.  However,  by 
far  the  largest  buying  is  for  domestic  consumption. 

Even  though  prices  do  not  again  advance,  there  seems 
to  be  no  indication  they  will  recede  for  some  time.  Pro- 
ducers are  now  overbooked  and  as  long  as  production  does 
not  equal  demand  the  market  can  be  expected  to  remain 
firm. 


Unskilled  Labor  Situation  Acute  in 
New  England 

A  study  of  the  unskilled  labor  situation  as  it  affects  the 
New  England  States  and  New  York  State  has  been  made 
by  the  Aberthaw  Construction  Company  of  Boston,  Mass. 
The  class  of  labor  in  these  districts,  it  was  found,  is  drawn 
mainly  from  the  Bulgarian,  Greek,  Italian,  Polish  and 
Portuguese  races.  The  consensus  of  opinion  among  labor 
agents,  steamship  agents,  immigration  inspectors  and  Italian 
bankers  is  that  the  supply  will  not  begin  to  meet  the  demand, 
and  that  unless  the  European  war  ends  and  immigration 
once  more  becomes  normal,  the  shortage  before  the  sum- 
mer is  far  advanced  will  be  very  acute  and  ordinary  un- 
skilled laborers  will  demand  and  receive  30  cents  per  hour 
and  possibly  more. 


English  Foreign  Electrical  Trade 

England's  foreign  electrical  trade  has  been  greatly  cur- 
tailed owing  to  the  war.  Under  normal  conditions  Eng- 
land's electrical  exports  were,  on  the  average,  in  the  neigh- 
borhood of  $3,000,000  a  month.  Statistics  compiled  for 
the  month  of  March  last  show  a  total  of  $2,277,320  of 
exports  in  that  month  compared  with  $1,975,620  for  March, 
1915. 

Imports  of  .electrical  goods  during  1916  have  been  about 
the  same  as  for  1915,  a  little  more  one  month  and  a  little 
less  another  month.  The  March,  1916,  imports  were  slightly 
more  than  those  for  March,  1915,  but  on  the  other  hand 
the  imports  during  the  first  quarter  of  the  present  year 
were  less  than  during  the  first  quarter  of  last  year. 

Exports  almost  double  imports,  showing  a  good  balance 
in  favor  of  home  electrical  manufactures.  The  accompany- 
ing table  shows  how  the  trade  has  been  going  in  the  broad 
classes  of  materials. 

ENGLISH    FOREIGN    ELECTRICAL   TRADE  FOR   MARCH 

Three  Months 
March  Ended  March  31 

, : * «       , * * 

Articles                         1916                 1915  191fi                 1915 
Imports 

Electrical    machinery    $404,850        JtJTl.lTO  $l.321.ni:,  $2,205,775 

Wire    109. 1M»  620,946          7:2,010 

Electrical   goods  and 

apparatus     577.  045            338,130  1,654,025            '■'■ 

Total $1,186,700      $1,118,750  $3,595,985  $3,925,6S0 

Exports 

Electrical    machinery    $521,385        $579,820  $1,541,885  ?l.  10  t.ROo 

Wire    115,070           110.  777.  ..680 

Electrical   goods   and 

apparatus     !.»'.  10,865        1,384,850  4. ."..",:!. 7L'0  3.603.665 

Total $2,277,320      $1,975,620      $6,852,490      $5,834,945 

Balance  of  Exports  Over  Imports 

Total   $1,090,620         $856,870      $3,256,505      $1,909,265 
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Manufacturing  and  Industrial 

i  in-   Westinghousc    Electric  \    Manufacturing   Company, 

i   i  i    Pittsburgh)   Pa.,  has   moved   it     Milwaukee  office   to 

i  h   i   National  Bank  Building. 

American    Ever  Kcad>    Works.    The  ( 'hicaei.  address  « •!" 

the  American   Evei  Ready   Works  hai  been  changed  from 

South  Michigan  Avenue  tc.'iTii  Smith  Ashland  Avenue. 

i  he   Metropolitan    Engineering   Companj    ha     moved   Its 

office   from    the   Fort)  second   street    Building,    New 

York,  in  more  commodious  quart*  ry  street. 

The  Roller-Smith  Companj  has  moved  its  main  office 
from  •_'(»:;   Broadwaj    to  289   Broadway    (Woolworth   Build 

ing).    New     York.      The    removal    lias    been    necessitated    by 

reason  of  the  fact  that  the  company  lias  outgrown  its  old 

quarters   and   has    required   additional    space. 

The  Driver-Harris  Wire  Company. — To  provide  for  nee 
essary  repairs  in  equipment  and  to  give  its  employees  an 

opportunity    to    recuperate    after    a    long,    hard    drive,    the 

Driver-Harris  Wire  Company,  Harrison,  N.  .1.,  will  shut 
down  all  its  departments  for  one  week  beginning  .July  I. 

Tlie  Home  Klectric  Light  »V  Tower  Equipment  Company, 
Boston,  Mass.,  has  recently  been  formed  for  the  purpose 
of  marketing  throughout  New  England  the  product  of  the 
Domestic  Engineering  Company  known  as  "Delco  Light." 
This  lighting  outfit  was  recently  described  in  these  col- 
umns.    ,1.  A.  High  is  president  of  the  concern. 

Fremont  Plant  of  National  Carbon  Company  Offers  Bo- 
nuses.— Officials  of  the  plant  of  the  National  Carbon  Com- 
pany at  Fremont,  Ohio,  have  announced  an  offer  of  a  bonus 
of  $5  per  month  to  all  men  employed  there  for  continuous 
service.  The  bonus  for  the  women  and  girls  will  be  $3  per 
month.  The  plant  employs  more  than  400  persons.  The  of- 
fer is  made  to  both  time  and  piece  workers. 

The  Service  Supply  &  Equipment  Company. — D.  A.  Casey, 
who  has  been  connected  with  the  Westinghouse  Electric  & 
Manufacturing  Company  for  the  past  six  years  as  machinery 
salesman  in  the  Pittsburgh  territory,  has  organized  the 
Service  Supply  &  Equipment  Company  and  has  opened  an 
office  in  the  Fulton  Building,  Pittsburgh,  Pa.  The  company 
will  act  as  sales  agent  for  machinery  and  supplies  in  the 
Pittsburgh  district. 

The  Fafnir  Bearing  Company. — To  celebrate  the  comple- 
tion of  a  new  addition  to  its  plant,  the  Fafnir  Bearing  Com- 
pany, New  Britain,  Conn.,  recently  gave  an  entertainment 
and  dance  for  its  employees  and  their  friends.  More  than 
800  people  were  present.  The  company  will  move  its  offices 
in  the  near  future  to  the  top  floor  of  the  new  building.  The 
company  is  also  contemplating  another  addition  to  its  plant, 
so  that  its  output  will  be  materially  increased. 

The  Smith  Lighting  Company,  19  South  Avenue,  Roches- 
ter, N.  Y.,  has  recently  been  formed.  A.  W.  Chaddock  is 
president  and  W.  F.  Smith  is  vice-president  and  general 
manager.  Both  of  these  men  have  been  connected  with  the 
Zimbrich  Lighting  Company  for  the  past  ten  years.  I.  L.  F. 
Mignona  is  secretary  and  treasurer,  and  J.  R.  Borzilleri  is 
attorney  and  finance  man.  Mr.  Mignona  was  also  con- 
nected as  office  manager  with  the  Zimbrich   company. 

S.  Robert  Schwartz  &  Brother,  8  Astor  Place,  New  York, 
have  recently  moved  their  office  and  factory  to  729  Broad- 
way. The  concern  is  representing  the  Phelps  Manufacturing 
Company,  Detroit,  Mich.;  the  Bourn  Rubber  Company,  Provi- 
dence, R.  I.;  the  American  Insulated  Wire  &  Cable  Company, 
Chicago,  111.;  the  Bussmann  Manufacturing  Company,  St. 
Louis,  Mo.,  and  the  King  Electric  &  Manufacturing  Com- 
pany, Cleveland,  Ohio.  The  company  is  also  manufacturing 
portable  lamps,  flexible  arms  parabolic  shades,  ground 
clamps  and  metal-molding  specialties. 

Burger  &  Clarke. — Messrs.  Clarence  L.  Burger  and 
W.  H.  C.  Clarke,  previously  associated  with  the  late  Ed- 
ward B.  Moore,  formerly  commissioner  of  patents  in  the 
firm  of  Moore  &  Clarke,  announces  that  they  have  asso- 
ciated themselves  under  the  firm  name  of  Burger  &  Clarke, 
and  will  continue  doing  business  in  the  offices  of  Mr. 
Burger,  2  Rector  Street,  New  York.  They  will  specialize 
in  the  practice  of  the  law  of  patents,  trademarks  and  copy- 
rights, including  the  soliciting  of  United  States  and  for- 
eign patents. 


Ilit     Norma    Compain    of    America. — At    the    annual    meet 

ins,  of  the  Norms  Company  of  America,  held   recently  in 

the    Office!    of    the    colieei  n    in    New     York    City,    W.    M.    None 

\\.i       elected     president     and     treasurer.     Prior     to     this,     Mr. 

None,  was  secretary  treasurer  as  well  at   general  manager 

pf    the    company.       In    Iji-;    new    position    he    will    continue    l» 

exercise  the  general  management  of  the  Arm,  the  business 

of    which    has,    iii    the    past    five    years,    grown    from    that    of 
B      mall    Importing   concern    to    that    of   a   Company    maintain 
ing   a    commanding    position    among    American    manufactur- 
ers of  hall,   roller,  thrust    and  Combination   hearings. 

Delta  Electric  Company  Has  New  Factory  Building. — A 
modern  and  complete  factory  for  tin-  manufacture  of  i 
trie  lanterns,  lamps  and  flashlights  has  recently  been  com- 
pleted by  the  Delta  Fleet  tic  Company  of  Marion,  Ind.  This 
company  has  been  planning  and  constructing  this  building 
for  some  time  and  reports  having  moved  into  the  new  quar- 
ters and  that  its  entire  equipment  is  in  full  operation.  Ex- 
tensive  installations  of  new  machinery  and  equipment  have 
been  made  and  the  Delta  Electric  Company  is  now  having 
the  raw  material,  made  to  its  special  orders  at  the  mills, 
shipped  direct  to  the  factory  in  carload  lots.  The  facilities 
and  equipment  of  the  company  enables  it  to  take  the  raw 
material  and  turn  out  the  complete  product.  The  company's 
added  manufacturing  facilities  have  been  completed  just  at 
the  right  time  of  year  and  it  is  now  equipped  to  manufac- 
ture its  products  in  much  larger  quantities  than  formerly. 
The  company  also  announces  that  an  extensive  advertising 
campaign  will  be  launched  in  the  course  of  a  few  days. 

The  Northern  Electric  Company. — The  Electrical  Engi- 
neering Company,  Minneapolis,  Minn.,  has  recently  doubled 
its  capital  stock  and  has  absorbed  the  business  of  the 
Northern  Electric  Company  of  Duluth.  The  company  has 
changed  its  name  and  will  henceforth  be  known  as  the 
Northern  Electric  Company  of  Minneapolis,  and  will  have 
a  branch  office  at  Duluth.  The  original  company  was 
founded  under  the  name  of  the  Electrical  Engineering  & 
Supply  Company  in  1890  in  St.  Paul,  by  Morgan  Brooks, 
now  professor  of  electrical  engineering  in  the  University 
of  Illinois,  and  A.  B.  Sibley,  son  of  one  of  the  pioneers  of 
St.  Paul.  In  1893  the  company  moved  to  Minneapolis  and 
changed  its  name  to  the  Electrical  Engineering  Company. 
The  company  is  contemplating  the  enlargement  of  its 
present  quarters  in  order  to  take  care  of  the  increased 
business.  The  officers  are:  James  Richardson,  president, 
and  W.  E.  Stephenson,  secretary.  Mr.  Richardson  was  a 
founder  of  the  Northern  Electrical  Company  of  Duluth  in 
1900,  and  became  president  of  the  Electrical  Engineering 
Company  in  1908,  which  office  he  still  holds.  Mr.  Stephen- 
son was  also  secretary  of  the  Electrical  Engineering  Com- 
pany. 

Extensive   Demands   for  Electric   Paring  Machines. — The 

Maxim  Manufacturing  Company,  1727  Republic  Building, 
Chicago,  111.,  which  has  recently  taken  over  the  Davis-Vrouse 
Manufacturing  Company  and  the  Sanitary  Sectional  Brush 
Manufacturing  Company,  and  which  is  manufacturing  vari- 
ous types  of  electrically  operated  paring  machines,  reports 
that  its  motor-driven  vegetable  peelers  are  being  used  in 
considerable  numbers  by  Swift  &  Company,  Libby,  McNeill 
&  Libby  and  the  Illinois  Steel  Company,  and  also  by  such 
firms  as  those  of  John  R.  Thompson  and  Weeghman's,  who 
operate  chains  of  small  lunch  rooms.  The  machines  are 
also  in  demand  by  manufacturers  of  Saratoga  chips,  and 
horseradish.  Since  the  war  has  started  the  company  has 
noted  a  considerable  increase  in  its  export  business.  During 
the  past  three  or  four  months  there  has  also  been  a  large 
increase  in  its  business  in  this  company.  The  company  has 
recently  shipped  a  number  of  its  machines  to  the  Rex 
Import  Company,  Glasgow,  Scotland,  which  during  the  past 
two  years  has  purchased  several  hundreds  of  the  machines. 
An  order  for  forty-eight  machines  has  also  just  been  re- 
ceived from  Gibson  &  Paterson,  Wanguani,  New  Zealand. 
The  officers  of  the  Maxim  Manufacturing  Company  are 
L.  H.  Illig,  president,  P.  G.  Davis,  secretary  and  general 
manager,  and  R.  L.  Lapham,  treasurer. 

How  the  Sherwin-Williams  Company  Met  the  Dye  Short- 
age.— The  Sherwin-Williams  Company,  Cleveland,  Ohio,  is 
one  of  the  largest  consumers  in  the  United  States  of  cer- 
tain important  dyes  used  in  color  making.  The^e  dyes  are 
known   as   paranitraniline   and   beta   napthol   and   are   used 
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in  making  reds  of  various  kinds,  necessary  to  many  in- 
dustries. Soon  after  the  war  broke  out,  foreseeing  the  diffi- 
culties of  importing  dyes  from  abroad,  the  company  laid 
plans  for  the  manufacture  of  these  and  other  dyestuffs  they 
required,  at  its  extensive  dry  color  works  at  Chicago.  It 
had  previously  erected  a  tar  distillation  plant  which  pro- 
duced some  of  the  important  basic  materials  used  in  the 
manufacture  of  dyes.  This  plant  was  quickly  enlarged  and 
expert  chemists  were  engaged  to  install  and  operate  a  com- 
plete and  efficient  works  for  the  production  of  finished  dyes. 
These  works  are  now  in  operation  and  are  producing  daily 
a  satisfactory  output  of  paranitraniline  and  beta  napthol  of 
quality  equal  to  the  best  that  has  been  imported,  it  is 
asserted.  Additional  equipment  will  shortly  be  installed 
which  will  double  the  output,  and  orders  are  now  being 
accepted  for  the  surplus  not  required  in  the  company's  own 
color  works.  The  company  is  also  booking  orders  for  Para 
reds  and  invites  inquiries  from  consumers  of  these  products. 
Furthermore,  it  is  actively  engaged  with  plans  for  the 
production  of  many  other  important  dyes  and  hopes  soon  to 
make  definite  announcement  with  regard  to  the  supplies 
it  expects  to  offer  the  trade. 

Recent  Installations  of  Snyder  Electric  Furnaces  in  Eng- 
land.— W.  K.  Booth,  vice-president  of  the  Snyder  Electric 
Furnace  Company,  Chicago,  111.,  has  just  returned  from 
England.  While  there  he  designed  and  built  several  Snyder 
electric  furnaces  for  making  ferrosilicon.  These  furnaces 
are  what  are  known  as  the  company's  "Fat"  type  units,  in 
which  silicon  97.25  per  cent  pure  is  being  made,  it  is  claimed. 
Four  of  these  furnaces  are  being  built  and  installed  at  the 
present  time,  taking  a  total  of  1800  kw.  The  installation  is 
being  made  in  a  plant  which  was  entirely  remodeled  and  put 
in  operation  in  a  period  of  four  months.  This  plant  is 
equipped  with  a  very  complete  chemical  laboratory,  and 
considering  the  pi'esent  labor  conditions  in  England,  the 
work  was  done  in  a  remarkably  short  time.  In  addition 
to  the  above  installations  before  his  return,  Mr.  Booth 
started  and  had  well  under  way  two  furnaces  each  capable 
of  melting  12  tons  of  steel  every  twenty-four  hours,  for 
Thwaite  Brothers  of  Bradford,  England.  These  units  were 
lined  basic  and  were  to  be  in  operation  about  May  1.  A  third 
basic  furnace,  capable  of  turning  out  12  tons  of  metal  every 
twenty-four  hours,  was  sold  to  Thomas  Summerson  &  Sons. 
Darlington,  England.  This  furnace  will  be  in  operation 
about  June  1.  Another  furnace  sold  to  the  Daimler  Motor 
Car  Company,  to  be  used  for  the  making  of  automobile 
cylinders  of  gray  iron,  will  be  in  operation  about  May  1. 
A  special  type  of  furnace,  capable  of  turning  out  5  tons 
of  basic  steel  every  twenty-four  hours,  was  sold  to  the 
National  Steel  Foundry  Company  of  Leven,  Fife,  Scotland. 
This  furnace  will  be  in  operation  about  June  1.  The  fur- 
naces sold  to  the  Daimler  Motor  Car  Company  and  the 
National  Steel  Foundry  Company  are  of  the  special  doorless 
type.  Of  interest  in  connection  with  the  installation  for  the 
National  Steel  Foundry  Company  is  the  fact  that  the  man- 
aging director  of  that  company  is  Mr.  Lake,  who  is  also 
managing  director  of  the  Lake  &  Elliott  Company  of  Bain- 
tree,  England,  the  first  concern,  it  is  asserted,  in  England 
to  install  an  electric  furnace  for  steel  casting  work.  Within 
the  next  few  months  the  Snyder  Electric  Furnace  Company 
will  have  in  operation  in  England  at  least  nine  electric  fur- 
naces, a  very  good  showing  considering  that  the  installa- 
tions will  have  been  made  within  one  year. 

Richard  Martens,  vice-president  and  managing  director 
of  the  shipping  and  engineering  firm  of  R.  Martens  &  Com- 
pany, New  York,  recently  sailed  on  the  liner  California  for 
Petrograd.  During  a  stay  of  six  months  in  America  he  has 
completed  the  organization  of  his  American  company,  has 
studied  closely  every  phase  of  the  manufacturing  situation 
and  has  addressed  gatherings  of  prominent  merchants  and 
manufacturers  in  the  largest  trade  centers.  Mr.  Martens 
thinks  that  America  is  the  nation  destined  to  replace  Ger- 
many as  Russia's  supplier  of  manufactured  goods  and  he 
has  spent  a  good  part  of  his  time  lately  in  urging  manufac- 
turers to  study  Russia  and  her  future  needs.  "Russia  will 
be  ready  to  buy  immediately  the  war  is  over,"  Mr.  Mar- 
tens stated,  "but  she  will  want  her  goods  in  a  form  that 
will  suit  her  special  needs.'  This  means  that  the  American 
manufacturer  must  specialize  if  he  wishes  to  secure  the 
immense   trade   Germany  formerly   enjoyed.     America  will 


find  keen  competitors  in  England,  France,  Holland,  the 
Scandinavian  countries  and  Germany  as  well.  But  America 
has  a  big  advantage  in  being  ready  to  trade  immediately 
war  is  over  and  she  should  make  every  effort  to  keep 
her  advantage.  I  have  found  the  American  manufacturer 
a  good  listener.  He  shows  he  is  far  more  eager  to  learn 
than  his  prototype  in  Great  Britain  and  that  is  a  good  sign. 
His  greatest  enemy,  however,  is  the  jobber.  He  sells  for 
the  day  alone.  He  takes  his  10  or  15  per  cent  commission 
and  is  done.  He  has  no  thought  for  future  trading  and  that 
is  why  I  cannot  urge  too  strongly  that  the  manufacturer 
prepare  not  only  for  the  trade  that  will  immediately  follow 
the  cessation  of  hostilities,  but  for  the  tremendous  trading 
that  Russia  will  be  ready  to  engage  in  for  many  years  to 
come.  When  the  European  war  broke  out  $100,000,000  a 
year  of  American  manufactures  were  being  sold  in  Russia 
by  German  middlemen  as  German  goods.  That  trade  was 
lost  to  America  because  it  was  indirect,  because  it  was  not 
controlled  by  the  American  seller.  American  goods  were 
making  a  reputation  for  Germany,  not  for  America.  The 
lesson  for  the  American  exporter  is:  Trade  directly  with 
Russia;  get  the  value  of  your  reputation  and  the  respect 
of  the  Russian  buyer."  A  corps  of  American  engineers,  ex- 
perts in  their  particular  lines,  will  join  Mr.  Martens  in 
Petrograd  next  month  for  a  conference  with  Russian  engi- 
neering specialists,  after  which  they  will  tour  Russia  and 
ascertain  in  what  form  consumers  will  be  able  to  use  Amer- 
ican products.  At  the  conclusion  of  the  conference  the 
American  engineers  will  return  and  report  to  manufacturers 
here  what  should  be  done  in  order  that  American  products 
may  be  introduced  in  Russia.  These  American  engineers, 
during  the  past  six  months,  have  visited  the  most  important 
factories  here  and  have  prepared  detailed  reports  of  just 
what  American  manufacturers  are  now  ready  to  sell. 


NEW  YORK  METAL  MARKET  PRICE? 

, May  16 N       , May   23 , 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid          Asked 

Copper                                      £          s       d  £          s        d 

London,  standard  spot 146       0       0  136       0       0 

Prime  Lake    29.50      to  30.00t  28.50       to  29.001 

Electrolytic     29.75       to  30.25t  29.00       to  29.50t 

Casting    27.50       to  27.75f  26.75       to  27.25t 

Copper  wire  base 32.50       to  33.50f  32.50       to  33.50t 

Lead     7.50  7.50 

Nickel      45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter.  ...                 ....  24.50t 

Spelter     15.42%  to  15.67%  14.92%  to  15.17% 

Tin,  straits 49.25  48.00 

Aluminum,   98  to  99  per  cent   57.00       to  59.00t  57.00       to  59.00t 

OLD  METALS 

Heavy  copper  and  wire 23.00  to  24. 00t  22.00  to  22.501 

Brass,  heavy    14.00  to  14.501  13.00  to  13. 50t 

Brass,   light' 11.75  to  12. 00f  11.00  to  11. 25t 

Lead,   heavv   5.75  to    6.12%t  5.75  to    6.001 

Zinc,   new   scrap 14.50  to  15. 00t  13.00  to  13. 50t 

COPPER  EXPORTS 

Total   tons  to   May   23 13.496 

tNominal. 


Corporate  and  Financial 

Idaho-Washington  Water,  Light  &  Power  Company, 
Lewiston,  Idaho. — The  company,  a  Massachusetts  corpora- 
tion, has  filed  articles  of  incorporation  with  the  county 
auditor  of  Nez  Perce  County,  claiming  a  capital  stock  of 
$1,200,000,  or  which  $1,000,000  is  preferred  and  $200,000 
common.  Since  the  filing  of  articles  of  incorporation,  it  has 
been  made  public  that  all  the  power,  electric  lighting  and 
water  business  of  the  Lewiston-Clarkston  Improvement 
Company  has  been  acquired  by  the  new  corporation,  for  a 
consideration  given  at  $750,000.  The  power  and  lighting 
interests  acquired  by  the  new  company  embrace  the  entire 
electric  plant  of  the  Improvement  company,  with  its  dis- 
tributing service  in  Lewiston,  Clarkston  and  Asotin,  and  the 
extensions  to  Lapwai  and  Lewiston  Orchards.  The  water- 
power  plant  of  the  company  on  Asotin  Creek  develops  2000 
hp.;  the  plant  at  Pomeroy  Gulch  in  Vineland,  500  hp., 
and  the  steam  plant  in  Clarkston  2800  hp.,  the  latter  being 
used  as  an   auxiliary. 

Lincoln  (Neb.)  Gas  &  Electric  Light  Company. — An  issue 
of  $750,000  of  first  consolidated  mortgage  5  per  cent  gold 
bonds  is  being  offered  at  95  and  interest. 
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Mississippi  EUrei  Power  <  ompeny,  Keokuk,  [owe,  »During 
•  .  the  groaa  earning  of  the  company  Increa  »d  1.7  per 
cent  and  nel  earninga  5  i  pei  cent,  according,  to  the  annual 
'  t  for  1915.  w  Ith  po  lolj  one  or  two  exception  i,  the 
river  Row  al  Keokuk  for  L915  w»  the  beat  ever  known.  The 
annual  average  la  aboul  i2,400  cu.  ft.  per  lecond,  with  ■ 
maximum  of  186,000  cu.  ft,  per  second  and  s  minimum  of 
1.9,600.  in  the  past  y.-ai-,  during  the  late  rammer  and  fall, 
the  flow  was  exceptionally  high,  and  the  winter  began  with 
every  prospect  for  ■  minimum  of  nol  less  than  20,000  cu.  ft. 
pei  second.  New  contracta  wen-  signed  during  the  year 
with  the  River  Smelting  A  Refining  Company  and  the 
Keokuk  Electro-Metala  Company.  The  flrat  company  lias 
developed  a  new  electrolytic  proceaa  In  the  smelting  and  re 
fining  of  zinc,  which  will  require  a  large  amount  of  power. 
Ahout  1000  hp.  will  be  connected  early  in  L916,  and  the  con 
tract  rails  for  an  ultimate  supply  of  about  20,000  hp.  If  the 
proceaa  provea  luccessful  when  operated  on  a  large  scale. 
The  connection  with  the  Electro-Metals  Company  early  in 
the  year  will  require  ahout,  3000  hp.  Negotiations  are  now 
in  progress  for  considerable  amounts  of  additional  power, 
anil  those  combined  with  the  improvement  in  general  busi- 
ness conditions  give  a  very  satisfactory  outlook  for  the 
coming  year.  The  condensed  results  of  operation  for  the 
twelve  months  ending  Dee.  31,  1915,  and  1914  are  as  fol- 
lows: 

Earnings    $1,651,269  $1,576,469 

Expenses : 

Operation  228,906  242,538 

Maintenance   66,679  45,865 

Taxes    28,816  33,544 

Total    operating    expenses    and 

taxes   $324,401  $321,947 

Net  earnings 1,326,868  1,254,522 

Interest  charges $1,212,679  $1,1S3,263 

Amortization   of   debt, 

discount  expenses.  .         24,103  10.800 

Total      $1,236,7SL>  $1,194,063 

Less  :  Portion  of  above 

interest   charges 

properly   chargeable 

to    capital    account, 

being      interest      on 

amount  expended  in 

preparing  for  future 

development    151,125  151,125 

1,085,657  1,042,938 

$241,211                             $211,584 
Bond  sinking  fund 200,000  

$41,211  $211,584 

Net    direct    charges    to    reserve 

and  surplus 6,769 

$41,211  $204,815 

Prior   surplus 489,202  284,387 

Current  surplus   $530,413  $489,202 

Mount  Whitney  Power  &  Electric  Company,  Visalia,  Cal. 

— The  Railroad  Commission  of  California  has  issued  an 
order  authorizing  the  company  to  issue  $450,000  of  its  first- 
mortgage  6  per  cent  bonds.  The  bonds  are  to  net  not  less 
than  96  and  interest.  Of  the  proceeds  $373,582  are  to  buy 
consumers'  transformers  under  the  recent  decision  of  the 
commission,  which  puts  the  cost  of  these  transformers  upon 
the  company  and  not  upon  the  patron.  Main  transmission 
line  changes  are  charged  with  $104,875,  and  the  remaining 
amount  is  to  be  expended  for  various  capital  accounts. 

Shawinigan  Water  &  Power  Company,  Montreal,  Canada. 
— Stockholders  are  being  offered  $1,361,250  new  common 
stock  of  the  company  on  a  basis  of  one  share  of  new  stock 
for  each  ten  shares  now  held  at  a  price  of  $115  per  share. 
The  right  to  subscribe  will  expire  on  July  15.  As  an 
alternative  offer,  on  or  before  July  15  shareholders  will  have 
the  privilege  of  exchanging  their  subscription  warrant  for 
a  negotiable  option  certificate  entitling  the  holder  to  sub- 
scribe for  a  number  of  shares  covered  by  the  subscription 
warrant  at  the  rate  of  $120  per  share  on  or  before  the 
second  day  of  April,  1917. 

Niagara  (N.  Y.)  Lockport  &  Ontario  Power  Company. — 
A  total  of  45  per  cent  of  the  power  sold  by  the  company, 
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roads  operating  more  than  1100  miles  of  track  in  the  cities 
and  suburban  sections  of  western  and  central  New  York; 
43  per  cent  to  public  utilities  corporations  distributing  en- 
ergy in  Oswego,  Syracuse,  Rochester,  Auburn,  Geneva, 
Batavia,  Lockport  and  numerous  smaller  cities  and  villages; 
10  per  cent  to  industrial  companies,  including  Lackawanna 


steel  Company,  and  the  remaining  2  pei  cut  t,,  municipal 
lighting  plant  .     Tin-  report   points  out   that   the  stability 

and    growth    of    the   company's   earnings   are   assured    hy    the 

diversified  character  of  the  husiness  of  n     variou    custom 
ers.    During  L916  the  company  delivered  ^r,o,77«,K9H  kw.  in. 

compared  with  tl itpul  i"i   1914  of  144,661,276  kw.-hr. 

\  condei  ement  of  Income  and  profit  and  loss  for  tha 

yeai  ended  Dec.  SI,  1916,  follows: 

lectrlc  power $i, 1 1 

Purchased     V447.fi 

Produced    (Including  18,998.87   foi    deprecia- 
tion)        513,172 

Gross  profits  from  sales  of  electric  power....  $900,301 

Operating   expenses    (including    122,860  10    toi 
depreciation)    196,680 

Nel   earnings   $704,721 

Other  Income  177,436 

Gross  income    $882,157 

Deductions    from    Income     (taxes,    rents    and 

Other  deductions)    421,722 

Net  income  applicable  to  Interest $460,435 

Interest : 

On  first  mortgage  bonds    $250,000 

On  two-year,  6  per  cent  secured  gold  notes.  .      48,000 
On  deferred  payments  for  Lyons  and  Auburn 

steam   plants    40,888  338,889 

Nel   income  before  deducting  sinking  fund  pay- 
ments       $121,546 

Sinking  fund  payments   69,417 

Surplus  after  deducting  sinking  fund  payments  $52,129 

Profit   and  loss  account: 
Credits  : 

Surplus  at  beginning  of  year $203,154 

Surplus  as  above    52,129 

Discount  on  company's  bonds  purchased  for 

sinking   fund    6,532 

Sinking  fund  reserves  : 

Payments  for  1915    $69,417 

Less     credited     to     property     and 

plant  account   20,825     $48,592 

20,726  69,318 

$331,133 
Debits : 

Dividends    $81,000 

Miscellaneous     3,157 

Total     84,157 

Surplus,   Dec.    31,    1915 $246,976 


New  Utility  and  Industrial  Companies 

The  Lakewood  Electric  Company  of  Lakewood,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The  in- 
corporators are:  G.  C.  Davis,  Gilbert  N.  Sears,  D.  E.  Warner 
and  E.  Dunzweiler. 

The  Davis  Electric  Company  of  Davis,  111.,  has  been  in- 
corporated with  a  capital  stock  of  $5,000  to  generate  and 
distribute  electricity  in  Davis.  The  incorporators  are: 
Jacob  M.  Best,  Clarence  M.  Best  and  Orris  J.  Best. 

The  United  Electric  Construction  Company  of  Philadel- 
phia, Pa.,  has  been  incorporated  with  a  capital  stock  of  $10,- 
000  to  do  a  general  elctrical  construction  business,  deal  in 
materials,  etc.  Millard  E.  Ames,  101  Park  Avenue,  New 
York,  N.  Y.,  is  representative. 

The  National  Current  Limitator  Company  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $200,000  to 
manufacture  electrical  appliances  and  apparatus.  The  in- 
corporators are:  J.  L.  Janover,  C.  E.  Frankel  and  S.  Kak- 
lan,  30  Church  Street,  New  York,  N.  Y. 

The  General  Castings  Corporation  of  Buffalo,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $5,000. 
The  company  proposes  to  do  a  general  civil,  electrical  engi- 
neering and  water  supply  business,  etc.  The  incorporators 
are:  E.  L.  Stutt,  B.  S.  Linety  and  W.  H.  Means  of  Buffalo, 

n,  y. 

The  Quigley  Furnace  Specialties  Company  of  New  York, 
N.  Y.,  has  been  incorporated  by  E.  Powers,  15  Broad  Street, 
New  York,  N.  Y.;  G.  W.  Vause  and  L.  N.  Vause,  589  Macon 
Street,  Brooklyn,  N.  Y.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  furnaces,  oil,  gas  and 
electrical  appliances. 
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The  Ixonia  Electric  Company  of  Ixonia,  Wis.,  has  been 
chartered  with  a  capital  stock  of  $2,000  by  J.  G.  Wittberner, 
Linda  Wittberner  and  Mary  E.  Burke. 

The  Roachdale  Electric  Company  of  Roachdale,  Ind.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  R.  F. 
Edwards,  Harvey  Chastain  and  G.  E.  Turner. 

The  Cumberland  Electric  Company  of  Kuttawa,  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $3,500  by  B.  W. 
Doom,  M.  J.  Beard,  D.  A.  Doom  and  W.  M.  Beard. 

Grayson,  Ky. — The  Grayson  Light  &  Power  Company 
has  been  chartered  with  a  capital  stock  of  $0,000  by  J.  A. 
Bagby,  R.  M.  Bagby,  J.  W.  Stovall,  J.  W.  Lusby  and  G.  W. 
E.  Wolfford. 

The  Orlando  Water  Power  Corporation  of  Elkton,  Md., 
has  been  incorporated  with  a  capital  stock  cf  $10,000  by 
Clement  M.  Egner,  of  Elkton;  Norman  P.  Coffin  and  Her- 
man E.  Latter,  of  Wilmington,  Del. 

The  Loraine  Electric  Light  &  Power  Company  of  Lorainc, 
111.,  has  been  incorporate  w..h  a  capital  stock  of  $2,500  by 
Bert  Van  Blair,  A.  Van  Blair  and  W.  R.  Hastings.  The  com- 
pany proposes  to  supply  electricity  for  lamps  and  motors  in 
Loraine. 

The  Albert  D.  Manning  Company  of  Atlantic  City,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by 
Albert  D.  Manning,  Marguerite  E.  Manning  and  Carl  S. 
Remley.  The  company  proposes  to  supply  electricity  for 
lamps,  heaters  and  motors. 

The    Eastern    Vermont    Public    Utilities    Corporation    of 

Hardwick,  Vt.,  has  been  incorporated  by  F.  Munroe  Dyer, 
of  New  York,  N.  Y.;  E.  F.  Clark,  of  Groton,  Vt.;  U.  M. 
Frost,  of  Rutland,  Vt.,  and  A.  A.  Daniell,  of  West  Dan- 
ville, Vt.    The  company  is  capitalized  at  $200,000. 

The  Universal  Lighting  Systems  Corporation  of  Bay 
Shore,  N.  Y.,  has  been  incorporated  by  H.  P.  Porter,  W.  H. 
Randall  and  G.  W.  Lindsay,  236  Washington  Street,  Bay 
Shore,  N.  Y.  The  company  is  capitalized  at  $100,000  and 
proposes  to  deal  in  lighting  and  heating  apparatus,  lamps, 
burners,  reflectors,  etc. 

The  Lykens  Valley  Light  &  Power  Company  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $600,000  to  operate  public 
service  corporations.  The  incorporators  are:  Herbert  E. 
Latter,  Norman  P.  Coffin,  of  Wilmington,  Del.,  and  Clement 
M.  Egner,  of  Elkton,  Md. 

The  Fontana  Power  Company  of  Fontana,  Cal.,  has  been 
organized  by  A.  B.  Miller,  J.  C.  Jones,  R.  H.  Bassler,  C.  A. 
Stone  and  A.  M.  Wilson,  all  of  Fontana.  The  company  is 
capitalized  a  $350,000,  and  proposes  to  develop  a  water 
power  in  the  mountains  to  supply  electricity  in  Fontana  and 
vicinity  and  in  other  districts. 

The  Cocoanut  Grove  Public  Utilities  Company  of  Cocoa- 
nut  Grove,  Fla.,  has  been  incorporated  with  a  capital  stock 
of  $25,000  for  the  purpose  of  installing  an  electric  plant  in 
Cocoanut  Grove.  The  officers  are:  Hugh  M.  Matheson,  pres- 
ident; T.  H.  Wyatt,  vice-president  and  manager,  and  H.  C. 
Crawford,  secretary  and  treasurer. 

The  Pittsburgh  District  Electric  Company  has  filed  arti- 
cles of  incorporation  under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $1,000,000  to  operate  and  main- 
tain a  general  public  utilities  company  in  all  its  branches. 
The  incorporators  are:  Herbert  E.  Latter,  Norman  P.  Coffin 
and  Clement  M.  Enger,  all  of  Wilmington,  Del. 

The  Wisconsin  Power,  Light  &  Heat  Company  of  Milwau- 
kee, Wis.,  has  been  chartered  by  John  I.  Beggs  of  Milwau- 
kee, Wis.;  H.  C.  Mackay  and  C.  J.  Davidson  of  Chicago,  111. 
The  company  is  capitalized  at  $1,000,000  and  proposes  to 
supply  light  and  power  to  a  number  of  smaller  cities  in 
southern  Wisconsin  from  the  power  houses  at  Prairie  du  Sac 
and  Kilbourn,  Wis. 

The  Cities  Illuminating  Company  has  filed  articles  of 
incorporation  with  the  Secretary  of  State.  The  capital  is 
placed  at  50,000  shares,  no  par  value,  and  it  will  carry  on 
business  with  $1,750,000.  The  company  will  install  and 
operate  lighting  systems  and  deal  in  lamps,  devices,  fixtures, 
etc.  The  principal  office  will  be  in  New  York  City.  The 
incorporators  are:  W.  B.  Walsh,  W.  L.  Glenn  and  E.  P. 
Shattuck,  26  Exchange  Place,  New  York,  N.  Y. 


Trade  Publications 

Fire  Brick.  —  The  Betson  Plastic  Fire  Brick  Companj , 
Rome,  N.  Y.,  is  sending  out  an  illustrated  folder  which  con- 
tains information  on  its  plastic  fire  brick. 

Dual-Power  Vehicle. — The  Woods  Motor  Vehicle  Company, 
Chicago,  111.,  is  sending  out  an  illustrated  folder  which  con- 
tains information  on  its  "dual-power"  car. 

Electrical  Supplies. — The  Berggren  Electric  Company,  St. 
Paul,  Minn.,  has  prepared  a  catalog  which  contains  informa- 
tion on  and  illustrations  of  various  electrical  devices. 

Soot  Blower. — "The  Bayer  Steam  Soot  Blower  for  Hori- 
zontal Fire-Tube  Boilers"  is  the  title  of  a  fixteen-page  bul- 
letin just  published  by  the  Eayer  Ste:  m  Sect  Blower  Com- 
pany, St.  Louis,  Mo. 

Improved  Screw  Anchors. — W.  N.  Matthews  &  Brother, 
Inc.,  St.  Louis,  Mo.,  have  issued  an  illustrated  folder  which 
describes  their  "Scrulix"  screw  anchors  equipped  with  the 
improved  "Thimpuleye"  attachment. 

Pole  and  Conductor  Ciamps.  —  The  Steel  City  Electric 
Company,  1207  Columbus  Aver.ue,  Pittsburgh,  Pa.,  has  just 
issued  two  illustrated  folders  which  contain  information  on 
the  "Marchand  Clamps"  for  stranded  wire. 

Alternating-Current  Motors. — Bulletin  No.  212,  prepared 
by  Roth  Brothers  &  Company,  corner  Adams  and  Loomis 
Streets,  Chicago,  111.,  describes  and  iimstrates  the  concern's 
Type  C  and  Type  IX  alternating-current  motors. 

Local  Battery  Switchboards.— Bulletin  No.  1012,  edition 
D-A,  prepared  by  the  Stromberg-Carlson  Telephone  Manu- 
facturing Company,  Rochester,  N.  Y.,  contains  information 
on  and  illustrations  of  various  types  of  local  battery  switch- 
boards. 

Inverted  Ornamental  Lighting  Fixture.  —  The  George  C. 
Lynch  Company,  236  Fifth  Avenue,  New  York,  has  published 
an  illustrated  catalog  descriptive  of  its  "Difusolite"  lighting 
fixture,  which  consists  of  a  bowl  on  the  rim  of  which  is 
placed  a  shade. 

Copper  and  Brass  Products.  —  The  Edwin  B.  Stimpson 
Company,  70  Franklin  Avenue,  Brooklyn,  N.  Y.,  has  pre- 
pared a  catalog  which  lists  various  kinds  of  products  such 
as  rivets,  burrs,  escutcheon  pins,  chains,  hinges,  etc.,  made 
of  copper,  bronze  and  iron. 

Electricity  for  Public  Market. — "The  Ninety-fifth  Street 
Market"  is  the  title  of  an  attractively  illustrated  brochure 
which  contains  information  on  the  electrically  operated 
equipment  of  a  market  at  Ninety-fifth  Street  and  Broad- 
way, New  York,  which  is  owned  by  Vincent  Astor. 

Winding  Machinery  for  Insulating  Wire. — The  American 
Insulating  Machinery  Company,  Philadelphia,  Pa.,  is  sending 
out  the  English  edition  of  its  new  catalog  which  includes  il- 
lustrations and  descriptions  of  its  magnet  fuse  wire  and  sim- 
ilar cotton-insulating  machines,  enameling  machines,  wire- 
spooling  machines,  wire-reclaiming  machines  and  the  Amer- 
ican-Seward  panning  machine  for  rubber-covered  wire. 

Starting*  Switches  and  Lighting  Equipment. — Bulletin  No. 
48,305,  published  by  the  General  Electric  Company,  Schenec- 
tady, N.  Y.,  is  entitled  "Starting  and  Protective  Switches  for 
Small  Induction  Motors."  The  company  has  also  just  issued 
Catalog  No.  Y-784  entitled  "Street  Lighting  Brackets  and 
Center  Span  Fixtures  for  Mazda  Lamps"  which  supersedes 
Catalog  No.  Y-679. 

Soldering  Paste. — "Soldering  Kink  News  No.  5"  is  the 
title  of  an  illustrated  folder  issued  by  M.  W.  Duntori  Com- 
pany, 150  Niagara  Street,  Providence,  R.  I.,  which  contains 
helpful  suggestions  from  users  of  "Nokorode"  soldering 
paste.  The  company  is  also  issuing  a  thirty-two-page  book 
entitled  "Soldering  Kinks,"  which  contains  information  pub- 
lished in  previous  folders  and  which  it  is  selling  for  a 
nominal  sum. 

Insulation  of  High-Pressure  and  Superheated  Steam 
Lines. — The  Armstrong  Cork  Company,  Pittsburgh,  Pa.,  has 
issued  an  attractive  catalog  entitled  "Nonpareil  High-Pres- 
sure Covering  for  High-Pressure  and  Superheated  Steam 
Lines,  Boilers,  Breechings,  Feed-Water  Heaters,  Tanks  and 
Heated  Surfaces."  The  catalog  contains  numerous  illustra- 
tions and  information  on  comparison  tests,  as  a  result  of 
which  the  company  has  been  able  to  fix  definitely  the  heat 
losses  from  various  sizes  of  covered  and  uncovered  pipe. 
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i.i  \  i:i;\i.  iRE    F  ILLS,    MB      The    Liver 
Light    .v.    Cower    Companj    haa 
placed  .i  contract  i"<  a  new  generatoi   unit 
John  1 1    Ma  n«  ell  le  i '  eaaui  i  i 

p<  irtl  IND,    m  i '      Bid     »  in  be  received 
.it    i  he    office    of    i  he    wupervlalns    m  ehltect, 
rj     Department,    w  ashlngton,    D     < ' 
until  June  20  foi   a  nevt   heating  eystem,  re 
1 1  ion    tippm  utua,    etc  ,    In    I  he    i  fnited 
Marine    Ho  pita!    a)     Portland,     Mi 
propo  al  oolumna 

PEN  \< '<  M  >K,  N    1 1      The  pi  opei  t>   ol   the 

i  lectrli    Light   Companj    hat    been 

acquired    bj    the   <  loncord    (N     H.)    Electrli 

Companj       The  local  plant   will  be  operated 

luxlllarj    aa  Boon  as  connectloi 
completed 

BN(  ISB1  RG  I-'  u.l.s.  VT      The  village  ol 
flclala  are  considering  calling  :i  Bpeclal  elec 
nun    to   vote   "ii   the   proposal    to   build  and 
equip   ■    new    power   station,    al    a    coal    of 
aboul   |1 

BOSTON,  mass  The  Edison  Electric 
Illuminating  Companj  of  Boston  has  award 
ed  contract  for  construction  of  a  distribution 
station  at  12  Central  Avenue,  Dorchester, 
to  the  win. ui. m  r.r, kin. in  Company,  BO 
Devonshire    Street,    Boston,    to    cosl    about 

$45, '       Blgelow   A    Wadsworth,   8    Hamll 

ton   Place,  Boston,  are  archltecta 

(•unci  mm  >.  .mass  The  town  has  voted 
to  retain  the  municipal  electric-light  plant 
and  has  appropriated  $10,000  for  improve 
ments  and  extensions  t<>  the  system. 

HOLYOKE,  .mass  -Arrangements  are 
being  made  bj  the  Board  of  Park  I'ummis- 
sioners  for  erecting  electric  lamps  on  the 
parapet   wall  in   Prospect   Park. 

MIDDLEBORO,  .mass.  The  Gas  and 
Electric  Light  Commission  lias  authorized 
-i,  oi  Middleboro  to  extend  the  trans- 
mission lines  of  the  municipal  electric-light- 
ing system  as  tar  as  Lake  Assowompsett 
Into  Lakeville  to  supply  electrical  service 
there.  The  Middleboro  municipal  light  board 
has  recently  contracted  with  the  Plymouth 
i. Mass.  i  Electric  Light  Company  to  supplj 
energj   to  operate  the  municipal  system  . 
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Middle  Atlantic 

BROOKLYN,  N.  V. — The  Brooklyn  Edi- 
son Electric  Illuminating  Company  has  pur- 
chase! the  Koval  Theater  property  at  Peari 
and  Willoughby  Streets,  together  with  seven 
frame  dwellings  standing  between  the  thea- 
ter and  the  Edison  company's  building  in 
Pearl  Street.  The  companj  is  planning  to 
build  an  addition  to  its  plant,  at  a  cost  of 
about   $1,000,000. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived bv  L.  H.  Pounds,  president  of  the 
borough  '  of  Brooklyn.  Room  2,  Borough 
Hall,  Brooklyn,  until  June  7,  for  furnishing 
labor  and  material  required  for  general 
construction,  including  electrical  work,  for 
the  reconstruction  improvement  of  the 
Kings  County  Court  House,  at  Fulton  and 
Livingston  Streets.  Blank  forms  and  fur- 
ther information  may  be  obtained  at  the 
Bureau  of  Public  Buildings,  Room  1003, 
50  Court  Street,  Brooklyn. 

BUFFALO,  N.  Y. — Plans  have  been  filed 
by  the  Buffalo  General  Electric  Company 
for  a  two-story  addition  to  its  substation  at 
2280  Niagara  Street,  to  cost  about  $20,000. 

BUFFALO,  N.  Y. — The  Public  Service 
Commission  has  approved  an  issue  of 
$500,000  bv  the  International  Railway- 
Company  of  Buffalo,  the  proceeds  to  be 
used  for  refunding  purposes  and  for  ex- 
tensions and  improvements  to  be  made  this 
year. 

COHOES,  N.  Y. — The  Cohoes  Company 
has  applied  to  the  Public  Service  Commis- 
sion for  permission  to  erect  electric  trans- 
mission lines  along  the  Erie  Canal  between 
Cohoes  and  Watervliet  and  in  the  village 
of  Green  Island. 

DELANSON,  N.  Y. — The  Delanson  Men's 
Association  and  the  Quaker  Street  Board  of 
Trade  are  considering  the  installation  of 
electric-lighting  system  for  both  villages. 

DUNKIRK,  N.  Y. — Application  will  be 
made  to  the  Board  of  Water  Commissioners 
for  extension  of  the  water  and  light  service 
to  Hemlock  Grange  for  the  purpose  of  serv- 
ing the  proposed  college,  to  be  erected  at  a 
cost  of  $200,000  by  the  Passionist  Fathers 
during  the  present  year. 

EARLVILLE,  N.  Y. — The  Earlville  Elec- 
tric Light  Company  contemplates  consid- 
erable extensions  to  its  lines  this  summer 
and  also  to  establish  a  day .  service.  No 
definite  plans  yet. 

FAIR  HAVEN,  N.  Y.— The  installation 
of  an  electric-lighting  system  in  Fair  Haven 
is  under  consideration  by  the  Business 
Men's  Association. 

FORT  COVINGTON.  N.  Y. — The  Fort 
Covington  Light,  Heat  &  Power  Company  is 


,,.  rotlatlng  «  Itta  ■  111  no  In  Bombas    5  miles 

,.     to     no  in    I'     ■  ll  Ctl  IcitJ  II     the    deal 

....I    ii ii    ii     will    neci      Itati     the 

n  ol    •  mlli     "i   "  '"■  mil  ■  i""  in"       w 

ii    g    Keefe  Ii    mana 
GL<  (VER8V1  LLE,  N.   S      The  City  I  loun 
i.  rln«   the  Inatallal  Ion  ol   an  oi 
namental    lighting    system    In    the    business 
dii  trie! 

HERKIMER,  N,   V      The  Munii 

decided   t<>  purchase  a   500-kw, 
nil  i. in.    for  the  municipal  electric  planl 

NEWFANE,  N  v  The  Newfane  Lum- 
ber < ' pans    ii    erecting  an  electric  trans 

mission  line  from  Its  power  plant  on 
Blghti  en  mile  ( !ri  ek  to  its  factory  and 
yards  ai  Firs!  Streel  The  company,  11  is 
understood,   will  continue   for  another  year 

I,     in     lease     its     powerhouse     to     the 

Newfane  Electric  Companj  from  which  it 
mm    purchases  power. 

NEW  y/ORK,  x    v      Plans  have  been  pre- 
pared bj    tnterborough  Rapid  Transit  Com 
panj    for  the  construction  of  a  power  house 
..ii  Jerome  Avenue  near  Kingsbridge   Road. 

to  cosl   about   J40.I George   H.    Pegram, 

L65   Broadway,  New   York,  is  chief  engineer. 

NIAGARA  FALLS,  N.  Y. — The  American 
Cyanmid  Company  of  Niagara  Falls  has 
tiled  plans  for  doubling  its  liquid  air  plant 
in  this  city.  This  company  is  one  of  the 
large  users  of  energj  generated  by  Niagara 
Falls  power.  Nitrogen-fixation  process  is 
also  carried  on  by  the  company. 

NIAGARA  FALLS.  N.  Y.— The  Public 
Service  Commission  has  authorized  the  Ni- 
agara Falls  1'owcr  Company  to  receive  and 
hold  $2,500,000  in  bonds  of  the  Canadian 
Niagara  Power  Company  for  advances 
made  and  to  be  made  to  the  latter  com- 
pany for  improvements  and  extension  of  its 
ting  and  transmission  systems. 

REMSEN,  N.  Y. — At  an  election  held  re- 
centlv  the  proposal  to  appropriate  $600  for 
the  installation  of  an  electric-light  system 
was    carried. 

SODUS  POINT,  N.  Y. — Steps  have  been 
taken  to  establish  a  lighting  district  in  So- 
dus  Point  and  to  have  the  Town  Board 
enter  into  a  contract  for  street-lighting. 

TROY,  N.  Y. — A  special  committee  has 
been  appointed  by  the  Schuyler  Park  Im- 
provement Association  to  make  investiga- 
tions relative  to  lighting  the  park  by  elec- 
tricity. 

ARDMORE,  PA. — The  Counties  Gas  & 
Electric  Company  of  Norristown,  it  is  re- 
ported, is  planning  to  build  a  two-story 
addition   to   its   local   plant. 

BLOOMSBURG,  PA. — The  Columbia  & 
Montour  Electric  Company  has  closed  a 
contract  to  furnish  energy  to  the  plants  of 
the  American  Car  &  Foundry  Company  in 
Berwick,  Bloomsburg  and  Milton.  The  con- 
tract provides  for  practically  4000  hp.  for 
24  hours  per  day. 

MAUCH  CHUNK.  PA. — The  Mauch  Chunk 
Heat,  Light  &  Power  Company  is  reported 
to  have  closed  a  deal  with  the  Lehigh  Val- 
ley Railroad  Company  for  lighting  the  rail- 
road yards.  The  company  is  contemplating 
extending  its  transmission  lines  to  Lehigh- 
ton  to  furnish  electricity  to  the  Lehighton 
Electric  Light  &  Power  Company. 

MONACA,  PA. — The  Borough  Council  has 
notified  the  Monaca  Light  Company  of  the 
intention  of  the  borough  of  taking  over 
the  franchise  of  the  company,  according  to 
the  terms  of  the  franchise. 

BUTLER,  N.  J. — The  Borough  Council  is 
considering  the  question  of  extensions  and 
improvements  to  the  municipal  electric-light 
plant. 

NEWARK.  N.  J. — The  Seaboard  Chemical 
Company  is  planning  to  build  a  boiler  plant 
at  its  Blancahrd  Street  factory. 

NORTH  ARLINGTON,  N.  J. — Bids  will 
be  received  by  the  Borough  Council  until 
June  6  for  electrical  work  in  the  new  fire 
house  and  hall  to  be  erected.  John  H. 
Shields    is    borough   clerk. 

WILLIAMSTOWN,  N.  J. — The  Interna- 
tional Electric  Light,  Heat  &  Power  Com- 
pany of  Philadelphia,  Pa.,  has  purchased 
the  property'  of  the  Williamstown  Electric 
Company.  The  local  plant  will  be  operated 
in  connection  with  the  Bridgeton  Electric 
Company.  The  International  Company  is 
contemplating  extending  its  service  to  El- 
mer and  Alloway.  Frank  B.  Hires  is  gen- 
eral manager  of  the  International  company. 

BECKLEY.  W.  VA. — The  Leckie  Fire 
Creek  Coal  Company  is  opening  four  new 
mines  near  Pemberton,   which  will   be  oper- 


.ii,  .i     h>      elect M.  ..ii',      driven     machinery, 
will    be    supplied    by    the    Appals 

ein.i ii   i 'ou i  i    <  iiinpaii ..    oi    Bluefleld. 

i  ii  \  iti.KSTi  i.\,  u  \  a  Th.  .  (tension 
ol  iii.  iii.iiii  ton  i  ui.  i  in  i.. i  n  Railway  Com- 
pany  ii.. in  Cabin  Creek  Junction  to  Monl 

i  ..in.  i  nee    ol     In    miles,     lian    been 

■  ii,  pended    ow  Ing    to    i  tie    high    prlci     i  nd 
dimcutlj    <>i    obtaining    mat 

i  URMi  >NT,  W  V  \  The  Monongahi  la 
Valley  Traction  Companj  "i  Fairmont  has 
made  arrangements  with  thi    Western  Main 

land     Ka  ilin.ul     I  '.  >mpa  n  \      to    equip    tin      Mil 

road  leading  to  thi    Helen'i    Run  and  Wyatt 
mini     of  I  in-  <  lonsolida  ted  '  !os  1  Comp 
.I..  1 1  ii  -a  i  opera  t  Ion, 

MINERAL,  VA     Al  an  election  held  m 
centlj   ii"   proposal  i"  issue  $10,000  In  bonds 
iiu     electric  li^ht     planl    and     water-works 
u.i.'    defeated 

NORFOLK,    VA     The    Virginia    Re 
A    LikIii   Companj    is  planning  to  build  an 
addition  to  power  house,  at  a  cost  oi  about 
110,400. 

NORFOLK,  VA  Thi  I  ihurch  Streel  Ira 
provement   League  Is  considering  thi 

latinii     Of     oi  nam.  nlal      (  Cluster)      lain 

( Ihurch  Street. 

STAUNTON,  VA  The  Citj  Council  is 
contemplating  discarding  steam  plant  and 
operating  the  water-works  pumping  plant 
with  electricity,  it  is  proposed  to  operate 
i  he  municipal  electric  light  plant  24  houri 
instead  of   in  hours.     The  tailing 

motor-driven   pump,   wiring  and   connections. 
etc.,    IS   estimated   at    $5,000, 

WASHINGTON,  D.  C.— Bids  will  be  re 
ceived  al  the  office  of  the  supervising  archi- 
tect, Treasury   Department,   Washington,   D, 

C.  until  June  21  for  furnishing  and  Install 
ing  lighting  fixtures  in  the  United  Slates 
post  office  and  court  house  at  Chill icot he, 
\ln  ,  Lawton,  Okla.  ;  New  Albany,  Ind  , 
United  States  post  Office  al  Mobile,  Ala.; 
North  Attleboro,  Mass.;  Reading,  Pa,;  Sala- 
manca, N.  Y.  ;  Seymour,  Ind.,  and  Van  Wert, 
Ohio.     For  details  see  proposal  columns. 

WASHINGTON,  D.  C. — Bids  will  be  r< 
ceived  at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  the  following  supplies : 
Brooklyn,  N.  Y.,  Schedule  9bao — 22  36-in. 
searchlight  mirrors;  Schedule  9671 — mis- 
cellaneous interior  communication  cable, 
f>000  ft.  telephone  cable,  525,000  ft.  double- 
conductor  wire,  8000  ft.  ignition  circuits 
wire,  miscellaneous  magnet  wire,  miscellane- 
ous single-conductor  wire,  miscellaneous 
twin-conductor  wire;  Schedule  9670 — miscel- 
laneous lighting  and  power  wire,  miscel- 
laneous single  rubber-covered  wire,  80,000 
ft.  ship  lighting  cable.  Washington,  D.  C, 
Schedule  9649 — 8000  lb.  annealed  welding 
wire;  Schedule  9680— one  recording  and  in- 
dicating pyrometer,  one  switchboard,  500  ft. 
asbestos  station  cable  copper  wire.  Various 
navy  yards,  Schedule  9685 — 24,900  lb.  cotton 
insulating  tape,  9450  lb.  rubber  insulating 
tape;  Schedule  9660 — miscellaneous  copper 
bar,  miscellaneous  copper  ingot ;  Schedule 
9663 — miscellaneous  brass  wire,  miscellane- 
ous bronze  phosphor  wire,  miscellaneous 
copper  wire  ;  Schedule  9662-9667 — miscel- 
laneous composition  pipe  fittings,  miscella- 
neous composition  unions  ;  Schedule  9661- 
9666 — miscellaneous  brass  pipe,  miscellane- 
ous copper  tubing;  Schedule  9661 — miscella- 
neous copper  pipe ;  Schedule  9662 — angle 
check  gate  valves,  etc.  ;  Schedule  9667 — gate, 
pressure  reducing  valves,  etc.  Newport.  R. 
I.,  Schedule  9637 — miscellaneous  copper  tub- 
ing, miscellaneous  brass  globe  valves ; 
Schedule  9681 — reworking  50,000  lb.  brass 
scrap.  Mare  Island,  Cal.,  Schedule  9665 — 
500  lb.  copper  ribbon  ;  Schedule  9664 — 1900 
lb.  copper  sheathing;  Schedule  9672 — six 
Diesel  type  engines;  Schedule  96C8 — miscel- 
laneous brass  wire.  Boston,  Mass.,  Schedule 
9676 — two  impulsive  type  turbines.  Mare 
Island,  Cal.,  Puget  Sound,  Wash.,  Schedule 
9668 — miscellaneous  bronze  phosphor  wire, 
miscellaneous  copper  wire.  Brooklyn,  N.  Y.. 
Philadelphia,  Pa.,  Schedule  9676 — two  sets 
main  propelling  engines.  Brooklyn,  N.  Y.. 
Mare  Island,  Cal.,  Schedule  9673 — miscel- 
laneous molded  rubber  gasket.  Philadel- 
phia, Pa.,  Schedule  9661 — miscellaneous  cop- 
per pipe  and  tubing,  miscellaneous  composi- 
tion tubing.  Charleston,  S.  C,  Schedule 
9661 — 125,500  lb.  brass  tubes.  Norfolk, 
Va.,  and  Mare  Island,  Cal.,  Schedule  9661- 
9666 — 197,240  lb.  admiralty  metal  con- 
denser tubes.  Boston.  Mass.,  Portsmouth. 
N  H.,  Schedule  9659-9661— miscellaneous 
brass  tubing.  Puget  Sound,  Wash.,  Sched- 
ule 9654 — one  40-ton  traveling  crane.  Ap- 
plication for  proposals  should  designate  the 
schedule  desired  by  number. 

WASHINGTON,  D.  C— Foreign  trade  op- 
portunities are  announced  by  the  Bureau  of 
Commerce  Reports  as  follows:  No.  20.933 — 
An  American  consular  officer  in  Greece 
writes  that  a  comimssion  agent  in  his  dis- 
trict desires  to  represent  American  manu- 
facturers and  exporters  of  all  kinds,  includ- 
ing wire  for  nails,  brass,  copper,  annealed, 
galvanized   and   telegraph  wire.      No.    20,938 
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— An  American  consular  officer  in  Canada 
reports  that  a  firm  in  his  district  is  in  the 
market  for  air  and  electric  screw  drivers. 
No.  20,961 — An  American  consular  officer  in 
Russia  writes  that  a  man  in  his  district  de- 
sires to  represent  American  manufacturers 
of  electrical  supplies.  No.  21,029 — An 
American  consular  officer  in  China  reports 
that  a  municipality  in  his  district  has  an 
unexpected  balance  of  $800,000  appropriated 
for  extensive  improvements  in  its  electrical 
department.  A  pamphlet  relating  to  this  op- 
portunity may  be  examined  at  the  Bureau  or 
its  district  offices.  (Refer  to  file  No.  74,- 
980.)  No.  21,109 — A  man  in  Venezuela 
writes  that  he  desires  to  receive  catalogs 
and  full  information  from  American  manu- 
facturers of  small  turbines  of  from  1  to  6 
hp.,  small  steam  turbines  of  from  1  to  6 
hp.,  and  small  ice  machines  adaptable  to 
motors  of  2  hp.  No.  21,112 — An  American 
consular  officer  in  Switzerland  writes  that 
the  technical  director  of  a  newly  established 
factory  in  Denmark  desires  to  communicate 
with  American  manufacturers  of  machinery 
used  in  the  manufacture  of  incandescent 
electric  lamps.  Correspondence  should  be 
in  German.  No.  21,161 — An  American  consu- 
lar officer  in  Canada  writes  that  a  firm  in 
his  district  desires  to  communicate  with 
American  manufacturers  of  electric  irons 
and  toasters,  flexible  looms,  lamp  sockets 
and  similar  lighting  specialties.  No.  21,167 
— A  commercial  agent  of  the  Bureau  reports 
that  a  business  man  from  Spain,  who  has 
been  in  United  States  for  several  months, 
is  about  to  return  to  that  country  and  de- 
sires to  purchase  electric  meters,  foundry 
machinery,  water  pumps,  boilers,  steam  der- 
ricks, locomotives,  marine  engines,  lubri- 
cants, mineral  oils,  etc.  The  man  desires 
to  represent  American  manufacturers  in 
Spain,  but  is  also  prepared  to  purchase 
goods  outright.  Arrangements  have  been 
made  with  a  New  York  firm  to  handle  all 
business.  No.  21,192 — A  man  in  Honduras 
writes  that  he  desires  to  be  placed  in  touch 
with  American  manufacturers  of  engines 
of  all  kinds.  No.  21,211 — A  commercial 
agent  of  the  Bureau  writes  that  a  repre- 
sentative of  a  British  firm  has  opened  of- 
fices in  New  York  City  for  the  purpose  of 
establishing  commercial  relations  with 
American  manufacturers  of  electrical  fit- 
tings and  lighting  suplies  for  domestic  use, 
domestic  appliances,  labor-saving  machin- 
ery, etc.  21,221 — An  American  consular  of- 
ficer in  the  Far  East  advises  that  a  mining 
company  in  his  district  is  planning  to  in- 
stall a  small  hydroelectric  plant  and  wishes 
quotations  from  American  manufacturers 
for  a  complete  equipment.  No.  21,230 — An 
American  consular  officer  reports  the  publi- 
cation in  a  trade  journal  of  an  invitation  for- 
bids for  furnishing  overhead  mains  and 
street-lighting  equipment,  power  station 
equipment,  service  meters,  line  transform- 
ers and  accessories  in  New  Zealand.  Tend- 
ers for  the  above  material  will  be  received 
by  the  town  clerk,  Oamaru,  New  Zealand, 
until  June  23.  Copies  of  specifications, 
forms  of  tender,  together  with  blue  prints, 
may  be  obtained  at  the  office  of  the  Council, 
Oamaru,  and  copies  obtained  on  payment  of 
$5.11  for  each  contract.  The  Bureau  has  no 
further  information  in  regard  to  this.  No. 
21,232 — An  American  consular  officer  in 
Norway  reports  that  an  agent  in  his  district 
wishes  to  represent  American  manufactur- 
ers of  electrical  insulated  wire,  tubing  and 
fittings,  and  also  of  builders'  hardware.  No. 
21,239 — A  dealer  in  electrical  apparatus  in 
Spain  informs  the  Bureau  that  he  desires 
to  communicate  with  American  manufac- 
turers of  so-called  "one-half  watt  or  nitgo- 
gen"  electric  lamps.  No.  21,242 — The  tech- 
nical director  of  a  company  engaged  in  the 
manufacture  of  electric  lamps  in  Norway 
writes  an  American  consular  officer  that  it 
is  in  the  market  for  300  kilograms  (661  lb.) 
of  tungstate  of  sodium,  or  one-half  ton  of 
metallic  tungsten  with  a  tungstic  acid  con- 
tent of  from  50  to  75  per  cent.  Correspond- 
ence should  be  in  German.  No,  21,256 — A 
firm  of  exporters  and  importers  in  the  Orient 
desires  to  be  placed  in  communication  with 
manufacturers  and  exporters  of  electrical 
supplies  for  the  manufacture  of  silk  and  cot- 
ton tape.  A  citizen  of  Southern  Spain  re- 
cently asked  the  consulate  at  Seville  to  place 
him  in  communication  with  exporters  of  elec- 
trical goods  in  the  United  States.  He  wishes 
to  receive  immediate  quotations  on  12,000 
kilos  of  16  mm.  (approximately  No.  5  B.  & 
S.  gage)  electrical  copper  wire  for  trans- 
mission of  electricity.  He  desires  informa- 
tion as  to  conditions  of  payment  and  prob- 
able date  of  delivery.  He  states  there  are 
three  towns  near  Seville  that  are  to  have 
electric  systems  installed  and  that  he  will 
require  the  following  material :  Edison 
sockets,  key  and  keyless ;  fuses  V->  to  5 
amp.  ;  single-pole  and  double-pole  Edison 
plug  cut-outs:  flexible  cord  (cotton  and 
silk),  No.  15  to  No.  19,  B.  &  S.  gage  ;  double 
and  triple  cotton-covered  wire.  No.  9  to 
No.  20,  B.  &  S.  gage  :  rubber-covered  wire, 
No.  0  to  No.  10,  B.  &  S.  gage;  insulating 
tape ;  materials  for  high  voltage-insulators 
for  15.000  volts  (tested  to  40.000)  ;  choke 
coils  for  15,000  volts;  disconnecting  switches 


lor  15,000  volts;  lightning  arrestors  tor 
1.5,000  volts,  liquid  resistances;  fuse  hold- 
ers for  15,000  volts,  and  all  other  materials 
for  high-voltage  installations;  three-phase 
transformers  for  15,000  volts;  1-hp.  motor, 
direct  current,  220  volts;  motors  from  1  lip 
up  for  alternating  current  from  115  to  500 
volts  ;  incandescent  lamps,  0.5  watt  per 
candle  power-  and  1  watt  per  candle  power, 
110  and  120  volts.  The  name  of  the  appli- 
cant for  information  may  be  obtained  from 
the  Bureau.  Refer  to  file  No.  74,861.  Fur- 
ther information  may  be  obtained  on  appli- 
cation to  the  Bureau  of  Foreign  and  Domes- 
tic Commerce,  Department  of  Commerce, 
Washington,  D.  C,  or  its  branches. 


North  Central 

DETROIT.  MICH. — The  Ireland  &  .Mai- 
thews  Manufacturing  Company  contemplates 
the  construction  of  a  new  factory  and  also 
a  new  power  house. 

JACKSON,  MICH. — The  Commonwealth 
Power,  Railway  &  Light  Company  of  Jack- 
son, it  is  reported,  contemplates  the  con- 
struction of  a  hydroelectric  plant  at  the 
junction  of  the  fine  and  Manistee  Rivers 
near  Wexford. 

CHAUNCEY,  OHIO — The  New  York  Coal 
Company  has  purchased  a  coal  mine  near 
Chauncey,  and  will  replace  the  machinery 
now  in  use  with  electrically  driven  equip- 
ment. Three  electric  mine  locomotives  will 
be  used  in  the  mine  and  an  electric  hoist 
will  run  the  cages.  Energy  will  be  secured 
from  the  Floodwood  power  plant. 

CINCINNATI,  OHIO.-— Plans  are  being 
prepared  by  W.  O.  Kleine,  city  electrician, 
under  which  it  will  be  possible  to  require 
all  companies  in  the  city  using  overhead 
wires  to  place  them  underground  within  a 
definite  period. 

CINCINNATI,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 


urj      l  >•  partment,     Washington, 

1 1  C.,  until  June  12  tor  installation  com- 
plete of  new  hydraulic  mail  lifts,  etc..  in  the 
United  States  and  custom  hou.se  post  office, 
Cincinnati,  Ohio.  For  details  see  proposal 
columns. 

CLEVELAND,  OHIO  Foundations  have 
been  hud  for  two  new  substations  which 
mil  be  i. um  bj  th<  Cleveland  Electric  Il- 
luminating Company  tins  year;  one  will  be 
located  at  East  Fiftj  fifth  Streel  and  Cen- 
tral Avenue  and  the  other  ;>t  West  Seventy- 
eighth  Street  and  Madison  Avenue.  Tie-  first 
wiih  equipmenl  will  cost  about  (150,000  and 
the  other  $1  10,000.  An  addition  <><  the  Canal 
Road  generating  station  is  now  under  con- 
sideration and  extensions  will  be  mi 
the  underground  cable  system  which  will  in- 
volve an  expenditure  of  more  than  $1,000,- 
000.  Next  year  the  company,  It  is  reported, 
is  planning  to  install  tWO  -■•. -kW.  turbines 

in  East  Sevenl leth  Street, 

EAST  CLEVELAND,  OHIO  The  City 
Council  has  granted  .1.  I..  Free  Land  Com- 
pany, 1004  Prospect  Avenue,  Cleveland,  a 
franchise  to  construct  and  operate  ai 
trie  railway  on  Noble  Road  from  Euclid 
Avenue  to  Cleveland  Heights. 

EDGERTON,  OHIO.  The  Public  Utili- 
ties Commission  has  granted  E,  A.  Geauque, 
owner   of    the    local    electric-light    plant,    to 

sell  the  plant  and  distribution  system  to  the 
North  Western  Ohio  Light  Company  of  Van 
Wert. 

FOSTORIA,  OHio  -Plans  are  being 
considered  by  the  city  officials  for  the  in- 
stallation of  a  municipal  electric-lighting 
system,  water-works  and  sewage  disposal 
plants. 

GERMANTOWN,  OHIO.  The  City  Coun- 
cil has  engaged  S.  E.  Pollard  of  Cincin- 
nati to  make  investigations  and  submit  a 
report  and  estimate  of  cost  of  the  recon- 
struction of  the  municipal  electric-lighting 
plant  in  connection  with  a  proposed  water- 
works   system    and    other    new    construction. 

LORAIN,    OHIO. — The    capital    stock    of 


New  Power  Station  of  the  Portland  (Ore.) 
Woolen  Mills 


The  accompanying  illustration  shows  the 
recently  completed  power  house  for  the 
Portland  Woolen  Mills  at  Portland,  Ore. 
This  building  has  created  considerable  in- 
terest, being  built  in  the  heart  of  the  plant 
housing  the  battery  of  boilers,  steam  ap- 
paratus, pumps,  tanks,  receivers,  convey- 
ing equipment,  sprinkling  apparatus,  etc., 
which  is  operated  twenty-four  hours  a  day. 
The  steam  boilers  are  maintained  by 
chipped  fuel  or  sawdust  which  is  necessary 
to  be  fed  to  the  boilers  continuously  by  an 
extensive  conveyor  system,  operated  by  a 
near-by  stock  house.  This  station  was  de- 
signed and  erected  entirely  independent  of 
the  old  structure,  being  made  larger  on 
three  sides  and  the  other  side  was  located 
inside  of  the  old  building  ;  also  the  roof 
was  above  part  of  the  old  building  and  be- 


low in  other-  parts,  making  it  necessary  to 
support  all  electrical  apparatus,  machinery, 
pipes,  etc.,  independently  of  either  the  old 
or  new  building,  until  it  will  be  permanently 
located  in  the  new  building.  The  steel 
work  had  to  he  erected  in  small  units,  and 
nearly  all  of  the  fabrication  had  to  be  done 
on  the  job,  as  it  was  necessary  to  thread 
these  members  through  numerous  pipes, 
valves,  etc.  The  boilers  and  the  plant 
proper  were  permanent  and  could  not  be 
moved. 

During  the  period  of  construction  of  the 
power  house  none  of  the  steam  or  electrical 
apparatus  was  shut  down  or  delayed  in 
operation.  The  building  was  designed  and 
the  construction  work  supervised  by  Lewis 
Irvine  Thompson,  architect,  Central  Build- 
ing, Portland,  Ore. 
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JTOl  NGSTOWN,  OHIO  The  CItj  Coun- 
cil has  decided  to  make  extensions  t"  1 1 1< ■ 
ornamental  lighting  Bystem  In  a  section  of 
the  downtown  district,  substituting   600-cp 

lamps  mounted  on  ornamental  standards  for 

the  arc  lamps  now  in  use.  Contract  will  be 

let     at     once. 

HARLAN  kv  The  Wllson-Berger  Coal 
Company  is  opening  new  mines,  which  will 
ho  equipped  with  electrically  driven  ma- 
chinery. Electricity  will  be  supplied  by  the 
Kentucky  Utilities  of  Lexington.  S.  V. 
Preston  of  Grays  Knob,  Ky.,  is  general 
manager. 

HAZARD,  KY.  The  Diamond  Block 
Coal  Company  Is  planning  to  install  new 
electrically  driven  machinery  and  haulage 
apparatus,  rower  will  be  supplied  i>y  the 
Kentucky  Utilities  Company  of  Lexington. 
Robert  Haskins  of  Hazard  Is  genera!  man- 
ager. 

MIDDLKSBORO,  KY. — Preparations  are 
being  made  by  the  Crystal  Coal  Company 
and  the  Climax  Coal  Company,  which 
operate  mining  properties  In  Bell  County, 
to  wire  the  homes  of  their  employees  and 
install  electric  lamps  in  the  houses  at  their 
camps. 

CALVESTON,  IND.— The  Indiana  Rail- 
ways i»i  Light  Company  of  Kokomo  has  pe- 
titioned the  Public  Service  Commission  for 
permission  to  purchase  the  plant  of  the 
Galveston  Light  &  Power  Company.  Tf 
the  consolidation  is  approved  the  local  sys- 
tem will  be  operated  by  energy  furnished 
from  the  central  power  station  at  Kokomo. 
MARION,  IND. — The  capital  stock  of  the 
Delta  Electric  Company  of  Marion  has  been 
increased  from  $25,000  to  $65,000. 

MUNCIE,  IND. — Negotiations  are  under 
way  between  the  city  officials  and  the 
Muncie  Electric  Light  Company  for  the  in- 
stallation of  an  ornamental  street-lighting 
system.  The  company  contemplates  the 
construction  of  a  new  office  building,  to 
cost  about  $45,000. 

TOPEKA,  IND. — The  Hawks  Electric 
Company  of  Goshen,  it  is  reported,  is  ne- 
gotiating for  the  purchase  of  the  local  elec- 
tric-light plant. 

WESTPORT,  IND.— Plans  are  being  pre- 
pared by  Charles  Brossmann.  Merchants 
Bank  Building,  Indianapolis,  for  the  instal- 
lation of  a  municipal  electric-light  plant  in 
Westport,  to  cost  about  $5,000. 

BECKMEYER,  ILL.— The  transmission 
lines  of  the  municipal  electric-light  plant  of 
Carlyle  will  be  extended  to  Beckmeyer  to 
furnish  electrical  service  here. 

CASCADE,  WIS. — The  Cascade  Electric 
Service  Company,  recently  organized  with  a 
capital  stock  of  $20,000,  proposes  to  supply 
electricity  in  Cascade.  Otto  Schlenter  and 
others  are  interested. 

LADYSMITH,  WIS.— Plans  are  being 
considered  by  the  City  Council  for  the  in- 
stallation of  an  ornamental  lighting  sys- 
tem. 

MILWAUKEE.  WIS. — The  Milwaukee 
Light,  Heat  &  Traction  Company,  it  is  re- 
ported, is  contemplating  the  erection  of 
about  75  miles  of  transmission  lines  in  Mil- 
waukee and  Waukesha  Counties. 

PORTAGE,  WIS. — The  Woodmansee- 
Davis  Company,  owner  of  the  local  elec- 
tric-light plant,  is  contemplating  the  con- 
struction of  an  auxiliary  electric  generating 
plant  in  Portage. 

RICHLAND  CENTER,  WIS. — Bids  will 
be  received  by  the  city  of  Richland  Center, 
Wis.,  until  June  6  for  furnishing  the  fol- 
lowing machinery :  One  simple,  high- 
pressure,  non-condensing  heavy  duty  Cor- 
liss engine  suitable  for  direct  connection  to 
one  350-kw.  60-cycle,  three-phase,  2300- 
volt,  revolving  field  generator ;  also  one 
250-kw.  unit  same  as  above;  one  125-volt 
exciter  (belted),  with  rheostat  and  exciter 
and  switchboard.  For  details  see  proposal 
columns. 

SHAWANO,   WIS. — Plans  are  being  con- 
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FERGUS  PALLS,  .MINN.  The  Otter  Tall 
Powei   >' panj   ol   Fergus  Falls  Is  contem 

plating    the    erection    of    a    transmission    line 

from  Graceville  through  Barry  and  Beards- 
ley,   to    Browns   Valley,   thence   to   Slsseton, 

Wilmot  and  I'eever,  S.  I  >.  Vernon  A.  Wright 
Is   president. 

HILL  CITY,  MINX.  -A  company,  it  is 
reported,  is  being  organized  to  install  an 
electrlc-lighl  and  power  plant  at  Hill  City. 
LAMBERTON,  MINN.— The  Electric 
Light  &  Power  Company  at  Lambcrton  has 
been  reorganized  under  the  name  of  the 
Peoples'  Light  A  rower  Company.  The 
company  is  capitalized  at  $50,000  and  Hi 
incorporators  are  R,  F.  Wherland,  H.  L. 
Wherland   and    C.    W.    Wilkinson. 

MINNEAPOLIS,  MINN.— Plans  are  being 
prepared  under  the  direction  of  the  city 
engineer  for  a  municipal  street  railway 
from  Thirty-second  and  Central  Avenues 
to  the  citv  nitration  plant,  to  cost  about 
$10,000. 

ST.  CLOUD,  MINN. — Improvements  are 
contemplated  at  the  hydroelectric  powei 
plant,  including  the  installation  of  a  new 
steam  turbine  and  boiler  in  the  steam 
plant  at  the  dam  ;  a  new  400-hp.  hydroelec- 
tric unit  in  one  of  the  water  power  plants; 
steel  pilings  and  new  system  of  water  con- 
trol and  new  tracks.  There  is  a  possibility 
that  the  Sauk  Rapids  dam  may  be  built  in- 
stead of  new  hydroelectric  plant  on  the 
cast  end  of  the  St.  Cloud  dam.  A.  G.  Whit- 
ney, president  of  the  Public  Service  Com- 
pany of  St.  Cloud,  is  interested  in  the  pro- 
ject. 

ST.  CROIX  FALLS.  MINN. — Bids  will  be 
received  by  J.  C.  Hoglund,  village  clerk,  St. 
Croix  Falls,  until  June  2  for  furnishing  and 
installing  electric  wiring  in  the  Auditorium 
Building,  in  accordance  with  plans  and 
specifications  prepared  by  Hartford  & 
Hausler.  architects,  Pioneer  Building,  St. 
Paul,  Minn. 

ST.  PETER,  MINN. — Bids  will  be  re- 
ceived at  the  office  of  the  State  Boards  of 
Control.  State  Capitol  Building,  St.  Paul, 
until  May  31  for  alteration  in  the  north 
part  of  north  detached  ward.  St.  Peter  State 
Hospital,  St.  Peter,  including  general  con- 
tract work,  heating  and  ventilating,  plumb- 
ing and  electrical  work,  in  accordance  with 
plans  and  specifications  prepared  by  C.  H. 
.Trhnston.  architect,  Capital  Bank  Building, 
St.  Paul.  Minn. 

DERBY.  IOWA — The  Leon  (Iowa)  Elec- 
tric Company  has  apnlied  to  the  city  of 
Derby  for  a  franchise  to  install  an  electric- 
lighting  system. 

LAMONT,  IOWA — The  Turtle  River  Power 
Company  has  been  granted  a  franchise  to 
extend  its  transmission  to  Lamont. 

BURLINGTON  JUNCTTON,  MO. — Nego- 
tiations are  under  way  between  the  City 
Council  and  the  Maryville  (Mo.)  Electric 
Light  &  Power  Comnany  fc  the  purchase 
of  the  municipal  electric-lie-ht  plant.  The 
company  asks  for  a  franchise  and  st"eet- 
lighting  contract.  It  proncses  to  extend  its 
transmission  line  from  Maryville  to  Burl- 
ington Junction  to  supply  the  service. 

EXCELSIOR  SPRINGS,  MO. — The  Ex- 
celsior Springs  Water,  Gas  &  Electric  Com- 
pany has  petitioned  the  Public  Service  Com- 
nany for  permission  to  issue  $21,500  in 
bonds.  The  company  contemnlates  exten- 
sions and  improvements  involving  an  ex- 
penditure of  $36,490. 

REPUBLIC.  MO. — An  election  will  be 
held  on  June  1  to  submit  to  the  voters  the 
proposal  to  grant  the  Republic  Electric 
■Lighting-  Company  a  20-year  franchise  in 
Repuhlic.  and  also  a  contract  for  lighting 
the  city   for  a  period  of  five  years. 

KILLDEER,  N.  D. — Bids  will  be  re- 
ceived by  the  school  board  at  the  First 
National  Bank  Building,  Killdeer,  until  June 
21  for  the  erection  of  a  high  school  build- 
ing  at    Killdeer.      Separate   bids   to   be   sub- 


unit,.!  foi  heating,  ventilating,  gas  piping 
.m.i  wli  Ins  w  D.  <  lllle  pit  .  oi  Fargo, 
x.  1 1  ,  is  archlb  •  1 

i,-i  ,  ,\,     g      1 .  m     ..1     Hi" 

Ightlng   1  \  Bti  in   "I.    1  »ouglai    Avenue, 

'in    10   12, ,    1:     iimi. 

aiders  tlon 

PILGEH  JEB      'ihe  town  "i 

):i  anted    E  ' ;     Bi  u<  ggi  man    ol    N01  to 
1  ranchl  tail  ami  operate  an  .  L< 

light     pi. ml     in     1'ilr.  1 

STELLA,  NEB      An  .  1. 1  1 will  be  held 

May  27  to  submit  to  thi 

11    |8,000  in  1 1-  tor  the  Installation 

..1  lectric  light  plant. 

si  THERLAN1  >.  MBB  \i  an  election  to 
be  held  June  ''•  the  proposal  to  issue  $s.ooo 

ill    bom Is    u  ill    bl     :  ol. null.  .1    lo    lie-    Voters. 

i  ip  |HT<  >N,   k  \  x       Bondi    to   thi    i lunt 

ol  |28,000  hi 

i r   an   electrlc-lighl    plant    ami 

works  system,      \\     I'..    Roll!  Mid- 

land   Building,    Kansas   CitJ  .    Mo 
mil  s. 

iiax'i  IVER,    KAN.     The    municipal 
trie-light   plant,  it   is  reported,  hac  been  pur- 
chased  bj    John    Berry   of  I  >dell      The   new 
owner  contemplates  erecting  a  transm 
Mm'  to  i  idell  and  Dlller  to  furnish  electrical 
sen  Ice  In  those  towns. 

HOXIE,    KAN. — steps    have    been    taken 

bj     the    City    Council    to    secure    estim 
COI  i    Of    installing   a   municipal    electlii 
Bystem  In  Hoxie,  with  a  view  of  .ailing  an 

election  to  vote  on  a  bond  issue  to  estab- 
lish  a    plant. 

HUTCHINSON,  KAN.  —  The  United 
Water,  Gas  &  Electric  Company  of  Hutchin- 
son has  applied  to  the  Public  Utilities  Com- 
mission for  permission  to  issue  $5, OHO. 000  in 
bonds  and   $400,00(1   in  capital   stock.      Of  the 

proceeds  {335,614  would  be  used  for  Im- 
provements and  $687,000  to  retire  outstand- 
ing   indebtedness.      Only    S972, I    In    bonds 

would  be  sold  now,  the  remainder  to  be  held 
for  future  improvements. 

MINNEOLA,  KAN.— The  city  of  Min- 
neola  contemplates  the  installation  of  a 
municipal  electric-light  plant  and  water- 
works system,  to  cost  about   $25,000. 


Southern  States 

FREMONT,  N.  C- — Plans  are  being  con- 
sidered for  improvements  to  the  municipal 
electric-light  plant,  to  cost  about  $60,000. 

SHULLS  MILLS,  N.  C—  The  Boone's 
Fork  Lumber  Company  will  install  a  600- 
hp.  hydroelectric  plant  to  operate  band  mill 
and  lighting  system  in  Shulls  Mills.  Equip- 
ment will  be  purchased  at  once.  D.  R. 
Shearer  of  Boone,  N.  C,  is  consulting  engi- 
neer. W.  S.  Whiting,  Elizabethton,  Tenn., 
is  president. 

TARBORO,  N.  C. — Bonds  to  the  amount 
of  $30,000  have  been  issued  for  improve- 
ments to  electric-light  and  water-works  sys- 
tems. 

ZEBULON,  N.  C. — Bids  will  be  received 
bv  the  Mayor  and  Board  of  Commissic'hers 
of  Zebulon  until  June  1  for  furnishing  and 
installing  the  following  ecpuipment :  One 
75-80-hp.,  300  r.p.m.  steam  engine,  one  60- 
kva.,  engine  type,  2300-volt  alternator  with 
exciter  and  switchboard,  one  100-hp.  fire 
tube  boiler,  pole  line  material  and  construc- 
tion and  street-lighting  equipment.  William 
M.   Piatt  of  Durham,  N.  C,  is  engineer. 

KINGSTON,  GA. — Negotiations  have  been 
closed  between  the  Matthews  Light  &  Power 
Company  and  the  city  of  Kingston  whereby 
the  former  will  install  an  electric-lighting 
system  here. 

KISSIMMEE,  FLA. — An  election  will  be 
held  June  3  to  submit  to  the  voters  the  pro- 
posal to  grant  the  Tucker  Brick  Company 
a  franchise  to  furnish  electricity  in  Kis- 
simmee. 

TAMPA,  FLA. — The  Tampa  &  Eastern 
Traction  Company  is  reported  to  be  contem- 
plating the  construction  of  a  power  plant. 

DYERSBURG,  TENN. — The  city  of 
Dversburg  would  like  to  receive  prices  on  70 
ornamental  (one  lamp)  standards  of  con- 
crete or  cast  iron,  about  10  or  12  ft.  high, 
with  holder,  socket  and  16-in.  globes,  for 
high-tension  series  street-lighting  circuit  ; 
also  about  7000  ft.  single-conductor  No.  S 
parkway  cable  for  working  voltage  of  3000. 
Bidders  to  furnish  samples  of  cable. 

MEMPHIS,  TENN.— The  Key  Handle 
Company  of  Charleston.  W.  Va„  which  is 
planning  to  erect  a  new  handle  factory  in 
Memphis,  at  a  cost  of  $100,000.  The  com- 
pany, it  is  said,  will  also  build  a  new  electric 
power  plant. . 

SHELBYVILLE.  TENN. — The  Sylvan 
Cotton  Mills  of  Shelbyville,  it  is  reported, 
would  like  to  receive  prices  on  electrical  ma- 
chinery and  supplies,  especially  wiring  for 
generators  and  motors. 
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ABERDEEN,  MISS.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  June  20  for  plumbing,  heating 
and  lighting  repairs  at  the  United  States 
court  house  and  post  office,  etc.,  Aberdeen, 
Miss.     For  details  see  proposal  columns. 

BALD  KNOB,  ARK. — The  Town  Council 
has  granted  T.  J.  Campbell  and  J.  L.  Itidi- 
ardson  of  Bald  Knob  a  franchise  to  install 
and  operate  an  electric-light  plant  for  a 
period  of  50  years. 

HERBER  SPRINGS,  ARK— The  Ark- 
ansas Hydro-Electric  Development  Com- 
pany, recently  incorporated  with  a  capital 
stock  of  $50,000,  contemplates  the  con- 
struction of  a  dam  and  power  plant  on 
Little  Red  River  at  Heber  Springs  to  gen- 
erate electricity  for  transmission  to  Little 
Rock,  Memphis  and  other  towns  along  the 
route.  Two  projects  are  being  considered 
by  the  company,  one  to  build  a  150-ft.  con- 
crete dam  and  power  plant  at  Heber 
Springs,  and  the  other  to  build  an  80-ft. 
dam  and  power  plant  at  Heber  Springs,  and 
to  construct  a  60-ft.  dam  and  plant  at  Hig- 
den,  several  miles  up  the  river.  A.  R.  Amos 
of  Little  Rock  is  president. 

VAN  BUREN,  ARK. — Surveys  are  being 
made  by  the  Port  Smith  (Ark.)  Light  & 
Traction  Company  for  extensions  of  its  elec- 
tric railway  from  Van  Buren  to  Alma. 

GLENMORA,  LA.— The  Glenmora  Light 
&  Power  Company  is  planning  to  install  an' 
electric  plant,  to  cost  about  $7,500.  About 
30  kw.  will  be  developed  and  6  miles  of 
transmission  line  erected. 

NEW  ORLEANS,  LA.— Contracts,  it  is 
reported,  will  soon  be  let  by  the  Cumberland 
Telephone  &  Telegraph  Company  for  the 
construction  of  an  eight-story  office  and  ex- 
change building,  to  cost  about  $325,000. 

HOWE,  OKLA. — Bonds  to  the  amount  of 
$10,000  have  been  voted  for  the  installation 
of  an  electric-light  plant  and  $30,000  for 
water-works  system. 

MOORELAND,  OKLA.— Bonds  to  the 
amount  of  $10,000  have  been  voted  for  the 
installation  of  a  municipal  electric-lighting 
system.  Energy  will  be  secured  from  the 
power  plant  of  the  Woodward  (Okla. )  Cot- 
ton Company.  The  city  will  pay  for  the 
erection  of  the  transmission  line  from  Wood- 
ward to  this  city. 

VICI,  OKLA. — The  Council  is  considering 
calling  an  election  to  submit  to  the  voters 
the  proposal  to  issue  $25,000  in  bonds  for 
the  installation  of  a  municipal  electric-light 
plant  and  water-works  system. 

AUSTIN,  TEX. — The  contract  for  erec- 
tion of  buildings  for  State  Institution  for 
the  Blind  will  be  let  about  June  1.  The 
plans  provide  for  an  administration  (three- 
story)  building,  power  house  and  superin- 
tendent's residence  and  five  cottages.  Ap- 
propriation available  is  $30,000.  Atlee  B. 
Ayres,  Bedell  Building,  Sah  Antonio,  is 
architect. 

DALLAS,  TEX. — The  Dallas  Traction 
Company,  it  is  reported,  contemplates  build- 
ing an  electric  railway  from  Dallas  to  Waco, 
a  distance  of  about  70  miles. 

DALLAS,  TEX. — Mayor  Lindsley  has  an- 
nounced that  the  United  Electric  Securities 
Company,  a  subsidiary  of  the  General  Elec- 
tric Company,  has  arranged  to  take  over  the 
traction,  electric  lighting  and  power  prop- 
erties of  the  Stone  &  Webster  Engineering 
Corporation  of  Boston,  Mass.,  in  Dallas. 
New  companies  will  be  organized  under  the 
laws  of  Texas  to  operate  the  properties. 
Extensions,  to  cost  about  $2,000,000,  it  is 
said,  will  be  made  to  the  traction  and  light- 
ing systems. 

GALVESTON,  TEX. — Bids  will  be  re- 
ceived by  John  D.  Kelley,  city  secretary  of 
Galveston,  until  June  1  for  furnishing  light- 
ing equipment  as  follows :  Twenty  orna- 
mental cast-iron  lamp  posts,  suitable  for 
either  of  inverted  luminous  arc  lamps  or 
series  Mazda  lamps ;  also  for  Ave  orna- 
mental inverted  luminous  magnetite  arc 
lamps  of  four  ampere  service,  together  with 
insulators  and  glassware,  15  mogul  sockets, 
globes  and  tops  similar  to  Cutter's  sol-lux 
senior  design,  together  with  reflectors ;  15 
compensators,  designed  for  6.6-amp.  circuit 
and  20-amp.  lamp ;  one  pole  type  auto 
transformer  or  compensator  designed  for 
2200  volts  primary  and  6.6  amp.  secondary, 
(this  transformer  will  operate  fifteen  600- 
cp.  lamps),  approximately  3000  ft.  of  1000- 
volt  lead  cable  with  jute  covering  and  steel 
armor,  wire  to  be  single  No.  8  solid  ;  500 
ft.  rubber  duplex  No.  8  cable  for  1000-volt 
service  with  double  braid  over  rubber.  Bids 
on  this  material  may  be  made  on  the  whole 
or  any  part  thereof. 

HOUSTON,  TEX. — Plans  are  being  con- 
sidered for  lighting  Main  Street  in  the  sec- 
tion between  McKinney  Street  and  Bellaire 
Avenue.  The  plans  provide  for  the  erection, 
of  about  205  250-watt  lamps.  S.  R.  Betron, 
Jr.,  is  vice-president  and  general  manager 
of  the  Houston  Lighting  &  Power  Company. 

NEW    BRAUNFELS,     TEX. — Bartlett    & 


Ranney,  Chandler  Building,  San  Antonio, 
has  been  engaged  by  the  Landau  Industries 
to  prepare  plans  and  specifications  and 
supervise  the  construction  of  a  500-kw. 
turbo-generator  with  fireproof  power  house, 
etc.     Harry  Landa  is  manager. 

SNYDER,  TEX. — The  Snyder  Chamber 
of  Commerce  is  considering  a  campaign  to 
extend  the  municipal  electric-lighting  sys- 
tem. 


Pacific  States 

CONCRETE,  WASH. — The  Superior-Port- 
land Cement  Company,  Northern  Bank 
Building,  Seattle,  has  engaged  Robert  Howes, 
electrical  engineer,  American  Bank  Building, 
Seattle,  to  prepare  plans  for  the  installation 
of  an  electric  unit  in  its  present  steam 
plant,  to  cost  from  $25,000  to  $30,000,  at  its 
concrete  plant  here.  The  present  steam 
plant,  it  is  understood,  will  be  substituted 
by  electrical  equipment  in  the  near  future. 

GRANDVIEW,  WASH  — Bids  will  be  re- 
ceived at  the  office  of  the  United  States  Re- 
clamation Service,  Denver,  Col.,  until  June 
5  for  furnishing  and  erecting  power  and 
pumping  equipment  for  the  Grandview  irri- 
gation district,  Yakima  project,  Washington, 
including  a  generator,  transformers,  switch- 
:  equipment,  hydraulic  turbine,  pumps, 
steel  pipes,  head  gates,  etc.  The  work  is  lo- 
cated near  Grandview,  Wash.  For  par- 
ticulars address  the  United  States  Recla- 
mation Service,  Washington,  D.  C.  ;  Denver, 
Colo.,  or  North  Yakima,  Wash. 

NORTHPORT,  WASH. — The  City  Coun- 
cil is  considering  the  installation  of  a  mu- 
nicipal electric-light  plant  and  water-works 
system,  to  cost  about  $25,000. 

NORTH  YAKIMA,  WASH. — The  Port- 
land Power  &  Light  Company,  which 
operates  in  both  Oregon  and  Washington, 
with  headquarters  in  Portland,  Ore.,  has 
announced  that  approximately  $260,000 
will  be  expended  during  the  coming  sum- 
mer and  fall  in  the  eastern  part  of  Wash- 
ington for  improvements,  which  will  in- 
clude the  construction  of  a  concrete  sub- 
station in  North  Yakima,  to  cost  about 
$75,000. 

SEATTLE,  WASH. — The  Board  of  Pub- 
lic Works  has  authorized  the  installation 
of  26  lamp  standards  around  the  new  Times 
Building,  to  replace  the  seven  cluster  lamps 
that  were  on  the  block. 

TACOMA,  WASH. — The  City  Council  is 
considering  the  installation  of  electric  lamps 
on  Ainsworth  Avenue  from  South  Sixteenth 
to  North   Ninth   Street. 

TACOMA,  WASH. — The  County  Commis- 
sioners have  approved  the  transfer  of  the 
franchise  held  by  the  Tacoma  Railway  & 
Power  Company  to  the  Pacific  Traction 
Company.  The  latter  company  will  extend 
its  line  that  ends  at  the  State  Hospital  for 
the  Insane  to  Steilacoon. 

COLTON,  CAL.—  The  installation  of  two 
turbo-generator  sets  for  supplying  electricity 
for  the  ice  manufacturing  and  precooling 
plant  and  the  repair  shops  for  the  proposed 
Pacific  Fruit  Express,  which  now  secures 
energy  from  the  Southern  California  Edison 
Company.  The  cost  of  the  work  is  estimated 
at  $40,000.  W.  C.  Phillips  is  superintendent 
of  the  ice  plants  for  the  Pacific  Fruit  Ex- 
press. 

FRESNO,  CAL. — Plans  have  been  pre- 
pared for  the  installation  of  an  ornamental 
lighting  svstem  in  Court  House  Square  1'ark, 
to  cost  about  $7,000. 

INGLEWOOD,  CAL. — Bids  will  be  re- 
ceived by  Frank  Parent,  clerk,  of  Inglewood 
Union  High  School  District,  Inglewood,  until 
June  2  for  erection  of  an  addition  to  the 
present  auditorium  of  the  Inglewood  Union 
High  School  as  follows:  (a)  general  work. 
including  plumbing;  (b)  electric  wiring; 
(c)  painting;  (d)  heating  and  ventilating. 

M  RRCED,  CAL. — Plans  are  being  consid- 
ered by  the  City  Council  for  changing  the 
street-lighting  system  in  Merced. 

SAN  FRANCISCO,  CAL. — The  Great 
Western  Power  Company  of  San  Francisco 
contemplates  the  erection  of  a  second  tower 
transmission  line  from  the  Feather  River 
power  plant  to  Oakland  as  well  as  a  second 
powerhouse  on  the  Feather  River.  The 
company  proposes  further  development  of 
its  hydroelectric  properties  in  the  Feather 
River  Canyon  and  to  build  additional  dis- 
tribution lines. 

KUNA,  TDAHO. — The  Pomona  Grange  of 
Ada  County  of  Kuna  has  instructed  its 
secretary  to  communicate  with  the  officials 
of  the  United  States  Reclamation  Service 
relative  to  securing  electricity  in  this  dis- 
trict from  the  Boise  irrigation  project. 

PRICE,  UTAH. — At  an  election  held  re- 
cently the  proposal  to  sell  the  municipal 
electric  plant  to  the  Utah  Power  &  Light 
Company   of   Salt   Lake   City   was   defeated. 

PROVO,  UTAH. — The  County  Commis- 
sioners have  granted  the  Utah  Power  & 
Light     Company     a     50-year     franchise    to 


erect  and  maintain  electric  transmission 
Lines,  conduits,  etc.,  along  the  roads  and 
highways  of  Utah  County  outside  of  the 
limits  of  incorporated  cities. 

Miami,  ARIZ.— Preparations  are  being 
made  by  the  i.  a.  Van  Dyke  Light  <v  Power 
Company,  it  is  reported,  to  install  a  new 
generating  unit    in    Its   plant, 

THATCHER,  ARIZ.  The  installation  of 
a  municipal  electric-light  plant  in  Thatcher, 
to  cost  about  $10,000,  is  under  consideration. 

wiu.iAMS,  ARIZ.  The  Williams  Water 
,<•  Electric  Company,  it  Is -reported,  has  been 
granted     until    June    15     in     which    tO    install 

a  new  lighting  system  as  per  contract  of 
Feb.  21. 

BAINVILLE,  MONT.— Arrangements,  it 
is  reported,  have  been  made  by  S.  J.  Dorothy 

<d  Williston  for  the  installation  of  an  elec- 
tric-light  plant  in  Bainville.  A  site  has 
been  selected  for  the  power  house. 

BUTTE,  MONT. — An  estimate  submitted 
to  the  City  Council  by  J.  J.  Armstrong, 
city  engineer,  for  the  erection  of  ornamental 
lamps  on  the  Boulevard  from  the  Federal 
Building  to  the  city  limits  at  Harrison,  a 
distance  of  about  .",  miles,  places  Hi.-  cosl 
at  about  $7r,,<ioo. 

MALTA,  MONT. — The  town  of  Malta  has 
leased  the  electric  plant  of  the  Malta  Light 
Company,  which  will  be  operated  by  the 
municipality.  The  Council  is  contemplating 
erecting  street  lamps  on  the  principal 
thoroughfares  of  the  city. 

SIDNEY,  MONT. — Bids  will  be  received 
by  May  E.  Smith,  clerk,  Sidney,  until  June 
15  for  the  erection  of  an  eight-room  addi- 
tion to  the  Sidney  School  building.  Sep- 
arate bids  to  be  submitted  for  plumbing, 
heating,  ventilation  and  vacuum  cleaning 
system.  B.  Rivenes  of  Miles  City  is  archi- 
tect. 

LAS  CRUCES,  N.  M. — The  Council  of  the 
Elephant  Butte  Water  Users'  Association 
has  approved  a  contract  with  the  United 
States  Government  which  will  give  the  as- 
sociation the  right  to  construct  the  proposed 
Leasburg  hydroelectric,   plant. 


Canada 

COBALT,  ONT. — Arrangements  are  being 
made  by  the  Northern  Ontario  Light  & 
Power  Company  of  Cobalt  to  change  the 
street-lighting  system  as  agreed  by  the 
terms  of  the  franchise  recently  drawn  up. 

TORONTO,  ONT. — A  map  published  re- 
cently by  the  Hydro-Electric  Power  Com- 
mission of  Ontario  shows  proposed  low- 
tension  stations  to  be  erected  at  the  fol- 
lowing places  throughout  Ontario  :  Bridgen, 
Sarnia,  Wyoming,  lnwood,  Alviston,  Water- 
ford,  Ridgetown,  Parkhill,  Komoka,  Dash- 
wood,  Crediton,  Zurich,  Aylmer,  Jarvis, 
Tavistock,  St.  Jacobs.  St.  Clements, 
Conestogo,  Terra  Cotta.  Inglewood,  Arthur, 
Grand  Valley,  Clifford,  Walkerton,  Hanover, 
Meaford,  Thornburv.  Tottenham,  Horning  s 
Mills  Port  Elgin.  Southampton,  Wiarton, 
Beeton,  Alliston,  Wyebridge.  Hillsdale,  Tara, 
Bradford  Agincourt,  Markham,  Stouffville, 
Uxbridge,  Brookline,  Port  Perry,  Alex- 
andria and  Pointe  Fortune.  The  commis- 
sion usually  does  all  work  of  this  nature 
by  contract. 

WYOMING,  ONT. — A  by-law  authorizing 
the  installation  of  a  hydroelectric  system, 
at  a  cost  of  about  $6,500,  has  been  ap- 
proved by  the  ratepayers. 

CORNWALL.  QUE. — Specifications  are 
being  sent  out  by  R.  S.  Kelsch,  consulting 
engineer,  Power  Building,  Montreal,  for  a 
1000-kw.  motor  generator  set  for  the  Cana- 
dian Cotton  Company  of  Cornwall.  The 
company  is  planning  to  change  its  Stour- 
mont  mill  from  rope  and  belt  drive  to  motor 
drive   throughout. 

QUEBEC,  QUE. — The  Quebec  Railway. 
Light  &  Power  Company  is  contemplating 
the  construction  of  an  electric  railway,  to 
cost  about  $150,000. 

STORKTON,  SASK. — Debentures  to  the 
amount  of  $47,500  have  been  sold  by  the 
city  of  Yorkton.  the  proceeds  to  be  used 
for  the  installation  of  a  second  500-hp.  gen- 
erating unit  in  the  municipal  electric  plant. 


Miscellaneous 

PANAMA  -Kids  will  be  received  at  tin- 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
June  9  for  furnishing  cargo  winches,  motor- 
generator  set,  oxyhydrogen  generating  out- 
fit panel  boards,  switches,  fuses,  electrical 
attachments,  conduit  and  fittings,  molding 
and  capping,  asbestos  paper,  friction  tape. 
electrolyte,  cable  compound,  copper  con- 
nectors, electric  cable,  magnet  wire,  brass 
nuts,  brass  washers,  etc.,  under  circular  No. 
1014.      For  details  see  proposal  columns. 
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TORS     .i    .i    Kunts,   Brook) )  a,  N     n        kpp 
tiled  Julj    :'.    1914,      Will 
until  door  is  locked, 

1.182,916,       Process    op    Rbcovbrino     Eia- 

MBNTAL    Si   i  li  i;    FROM    Si   Lit  i:    GaBI  \\ 

F.  Lamoreaux,  Isabella,  Tenn.  App.  Bled 
•inn,'  19,  i  B 15,  Passes  mixture  ovei  bed 
oi  Incandescent  carbon, 

1,182,926.  Telephone  fob  Iutomobilbs  ; 
•i  !•'  O'Brien,  New  Fork,  N  5  App  Bled 
Oct  26,  1913,  Arrangement  of  portabli 
ami  permanent  phones  In  passengers'  and 
driver's  compartments 

1,182,932.      Parti   Tblbphonb    Line     o    h 
Schnerre,  Galena,  ill.     App    aied  Au 
1914,     Prevents  eavesdropping. 

1,182,940,  High-Voltage  Insulator;  L 
Steinberger,  Brooklyn,  x.  v.  App,  Bled 
Sept,  21,  1910.  insulator  in  protecting 
hood. 

1,182,946.     Wireless  Telegraph   Detector 
R    J.    Vosburgh,    Brooklyn.    N,    y        \PP 
filed    Aug.    29,    1913.      Carborundum    and 
rerrosllicon  electrodes 

1,182,965.  Flashlight;  B.  Benedict  New 
York,  N.  V.  App,  tile)  Dec.  30,  L914 
Fountain  pen  type. 

1,182,968.  Telephone  System  ■  S  \  Bey- 
land  and  11.  L.  Harris.  North  Rldgevllle 
and  Klyria,  Ohio.  App.  riled  Dec  20, 
1912.     Common  battery   trunking  system. 

1,182,974.  Contact  Device  for  Electric 
Cars;  g.  W.  Carr,  St.  Louis.  Mo.  App. 
filed  April  4,  1914.     Grid  form  of  collector. 

1,182,997.  Magnetic  Core  for  Inductance 
Coils  :  W.  Fondiller,  New  York  N  Y 
App.  filed  Nov.  20,  1914.  Air-gap  type 
of  Pupin  coil. 

1.182.99S.  Storage  Battery  ;  B  Ford 
Philadelphia,  Pa.  App.  filed  March  2, 
1914.     Stopper  and  vent  construction. 

1,183.000.  Dynamo  Electric  Machine-  V 
A*  ^-Xnn'  St  Louis-  Mo-  App.  filed  March 
16,  1914.  Two  exciting  windings  to  main- 
tain outward  constant. 

1'1^3'°T06-  Variable  Speed  Generator;  L. 
b.  Hatz.  Cedar  Rapids.  Iowa.  App.  filed 
Sept.  27,  1913.  Magnetic  flux  through 
armature  varies  inversely  as  speed. 

1,183,009.  Electric  Battery-  H  H 
?oirs,c„h,\  Philadelphia.  Pa.  App.'  filed'  May 
1A  1911.     For  miner's  lamps. 

1.193,011.  Spark  Gap:  J.  Kiilz,  Providence, 
R.  I.  App.  filed  July  26,  1915.  Attach- 
able to  spark  plugs. 

1,183,018.  Thermostatic  Regulator  ;  J  F 
^C?i^y'  Albany.  N.  Y.  App.  filed  Feb! 
2,  1914  Current  automatically  shut  off 
from  all  parts  when  heating  device  is  not 
working. 

1,183,026.  Permutation  Electric  Switch  ; 
H.  B.  Murdock.  New  York,  N.  Y.  App 
filed  June  12,  1915.  Particularly  for  *igl 
mtion  circuits. 

1,183,073.  Section  Insulator;  W  h 
Kempton.  Mansfield.  Ohio.  App.  filed 
Aug.   19,  1911.     For  trolley  wires. 

1.183,076.  Push  Button  for  Electric 
Switches  ;  C.  J.  Klein.  Milwaukee,  Wis 
App.  filed  Nov.  5.  1913.  Has  an  exten- 
sion cap. 

1,183,079.  Electric  Switch  ;  F.  Kratz  and 
G.  Honold,  Stuttgart.  Germany.  App. 
filed  March  9,  1915.  For  engine-starting 
motors. 

1,183,096.  Ignition  Device  for  Internal 
Combustion  Engines  ;  C.  T.  Mason, 
Sumter.  S.  C.  App.  filed  Jan.  23,  1912. 
Spark  intensity  constant  irrespective  of 
advance  or  retard. 

1,183.101.  Sign  Receptacle  ;  H.  J.  Morey 
Syracuse,  N.  Y.  App.  filed  Nov.  28,  1913. 
Socket   held  against  rotation. 

1,183,135.  Telephone  Signaling  Appar- 
atus: S.  S.  Stolp,  Chicago,  111.  App. 
filed  March  31.  1914.  Distinctive  signal- 
ing current. 

1,183,155.  Gun-Fire  Control  Signaling 
Apparatus  ;  F.  W.  Wood,  Brooklyn, 
N.  Y.  App.  filed  Oct.  24,  1914.  Svstem 
for   signaling   indications   to    sight   setter. 

1,183,159.  Electric  Switch;  T.  E.  Bar- 
num,  Milwaukee.  Wis.  App.  filed  Jan. 
11,  1909.  Heavy  current  electromagneti- 
cally  operated. 


Record  oj 

Electrical 
Patents 

Notes  on  I  nited  States  Patents  issued 
M.n    hi.  1916,  prepared  bj    Mitchell 

&     \ll\n.     II    Park    !!..«,    \eu     York. 


i .  i  s:;,  i.ii  \  i  [omobili  Signal  ;  O.  A  Dam- 
ron,  Los  Angeles,  Cal.  App  Bled  June 
28.  1916     Can  )»■  substituted  for  ordlnarj 

tail     lamp 

1,183,182.     ti; v    Wire    Hanger;    a     L 

Pox,    Bast    St.    Louis,    111.      App.   filed   Nov. 
19,     1918        Adequately     insulates    power 

win-   I'iiiiii    lateral   suspensions. 

1,188,188.  Electrolytic  Apparatus;  W.  ED, 
Qreenawalt,  Denver,  Col.  App.  Bled  May 
24,  1909.  Applies  gaseous  elements  from 
elect  rolj  zer  to  ore. 

1.188.192.  Switching  Device;  w.  ES.  Hark- 
ness,  Bast  Orange,  N.  J.  App.  filed  Aug. 
26,  1912.     Jack-type  test  panel. 

1.183.193.  PLURAL  Selective  Signaling 
Device;  W.  E.  Ilarkness,  East  Orange, 
N.  .1.  App.  tiled  Sept.  12,  1912.  Con- 
tacts controlled  from  a  single  control 
member. 

1.183.195.  Timing  Apparatus  for  Electric 
Welders  and  the  Like;  J.  A.  Heany, 
Washington,  D.  C.  App.  filed  March  2, 
1914.  Duration  of  current  is  accurately 
and  selectively  determined. 

1.183.196.  Timing  Apparatus  for  Elec- 
tric Welders  ;  J.  A.  Heany,  Washing- 
ton, D.  C.  App.  filed  March  2,  1914. 
For  distributing  and  regulating  current 
to  a  number  of  welders. 

1,183,205.  Selective  Signaling  Device; 
H.  E.  Johnson  and  C.  F.  Bower,  Lans- 
downe,  and  Philadelphia,  Pa.,  respect- 
ively. App.  filed  March  19,  1915.  Indi- 
cates to  central  which  one  of  party-line 
subscribers  is  calling. 

1,183,214.  Telephone  Exchange  System  ; 
A.  E.  Lundell,  New  York,  N.  Y.  App. 
filed  Sept.  7,  1915.  Causes  repeated  sig- 
naling of  a  called  party. 

1.183,219.  Electric  Lighting  and  Power 
Windmill  ;  G.  Manikowske,  Mooreton, 
N.  D.  App.  filed  May  20,  1914.  Novel 
connecting  means  and  governor  mecha- 
nism. 

1,183,237.  Electromagnet;  S.  G.  Rhodes, 
New  York,  N.  Y.  App.  filed  Feb.  5,  1916. 
Armature  moved  in  different  directions 
by  current  flow  in  opposite  directions. 

1.183.244.  Expression  Control  for  Elec- 
trical Musical  Instruments  ;  M.  L. 
Severy  and  G.  B.  Sinclair,  Arlington 
Heights  and  Medford,  Mass.  App.  filed 
June  26,  1907.  Permanent  individual 
loudness  control. 

1.183.245.  Damping.  System  for  Musical 
Instruments  ;  M.  L.  Severy  and  G.  B. 
Sinclair,  Arlington  Heights  and  Med-ford, 
Mass.  App.  filed  Dec.  6,  1909.  Single 
elongated  damper  is  withdrawn  from 
strings. 

1,183,253.  Commutator;  M.  E.  Thompson, 
Ridgeway,  Pa.  App.  filed  June  26,  1914. 
Burning  of  metal  does  not  affect  insula- 
tion between  segments. 

1,183,264.  Method  of  and  Apparatus  for 
Electric  Welding  ;  H.  R.  Woodrow,  New 
York,  N.  Y.  App.  filed  June  28,  1915. 
Uses  storage  cells. 

1,183,268.  Illuminating  Device;  M.  S. 
Baldwin  and  A.  Sundh,  New  York  and 
Hastings-Upon-Hudson,  N.  Y.  App.  filed 
Jan.  27,  1915.  Located  bottom  hand-bag 
to  illuminate. 

1,183,282.  Weapon;  J.  H.  Dingee,  Newark, 
N.  J.  App.  filed  June  30,  1914.  Electric 
lamp  mounted  in  grip-end  of  policeman's 
club. 

1.183.286.  Dynamo  Electric  Machine  ; 
J.  L.  Farny,  Zurich,  Switzerland.  App. 
filed  Feb.  24,  1910.     Generates  alternating 

^current  having  unequal  positive  and  nega- 
tive values. 

1.183.287.  Process  of  Making  Slot  Wind- 
ings for  Dynamo  Electric  Machines  ; 
A.  Finckbein,  Charlottenburg,  Germany. 
App.  filed  June  10,  1913.  Coil  in  form  of 
isosceles  triangle. 

1,183,292.  Selective  Signaling  System  ; 
E.  R.  Gill,  Yonkers.  N.  Y.  App.  filed  Dec. 
20,    1910.      For  semaphores. 

1,183,310.  Flashlight;  A.  S.  Lyhne, 
Bridgeport.  Conn.  App.  filed  April  7, 
1915.  Has  a  two-part  case  joined  mid- 
length. 


1,188,81 1.       Non-8hort-<  iRcurriNa     Fibbb 

FOB      Ki. Asm. ami-.s  ,      A       S.      I,\  line, 

i  li  Idgepoi  t.    <  lonn       App,    filed    Qcl      1 9, 
i  ,ens  >  ■  tainlni   i  Ins.   Is  completely 

I    ited. 

1. 1  s::.::  i  7,      Electrode  i  ! .  imps  .    it. 

\i  \  lo,    <  lharlol  tenburs      i  ;■  i  many.       App. 

tiled  July  21,  1916      iii-  "i"  nlngs  adapted 

to  absorb  tin-  molten  particles  <>f  tin-  are. 

1,188,848      Variable- Spi  itob  Sts- 

.i     Dalziel,    Derby,    England.       Ipp. 

tiled  April  >;,  i:k>,      i,,,  ,  i,  lighting. 
i  ,i  88,876       Electric   Sv 1 1     Han  en, 

New    York,   X     V       App    died   .him-    ,.    1915. 

( Operated  by  t  wo  put  ii  but  tons. 

L,188,877,  Electric  Snap  Switch  ;  H  Han- 
sen, New  fork,  N.  Y  App  tiled  July  6, 
1916.     Improved  push-button  construction 

L, 188, 886.  Elbctricalli  Operated  dial 
Mechanism;  R.  C.  Lamphler  and  0 
wiiite,  Springfield,  111,     App.  tiled  July  l. 

1912.       "Instant    dial"    meehanism. 

1,188,404,  Method  and  Apparatus  fob  Re- 
producing Sounds;  k.  Rummler,  Dayton, 
<  duo.  App.  flled  April  16,  1912.  Vibrates 
dieieet in-  diaphragm. 
L, 188,405.  Relay;  !•'.  Schoenwolf,  Chicago, 
III.  App.  filed  Aug.  1,  1918.  Composite 
relay  structure,  each  relay  having  an 
armature. 

1,188,407.  Electric  Controlling  Device 
FOR  Railway  Trains  ;  K.  i„.  Sharpneck 
and  C.  F.  Atherton,  Boston,  Mass.  App. 
filed  Jan.  30,  1913.     New  block  system. 

i .  I  83,4  1 1.  Automatic  ELECTRIC  Regulator  ; 
W.  A.  Turbayne,  Buffalo,  N.  Y.  App.  filed 
.Match  13,  1912.  Combined  regulator  and 
automatic  .switch. 

1,183,418.  Sign  Flasher;  O.  D.  Ziegler, 
Chicago,  111.  App.  filed  March  16,  1912. 
Rotating  drum  type. 

1,183,476.  Electric  Signaling  System  ; 
U.  E.  Maille,  Providence,  R.  I.  App.  filed 
Sept.  7,  1915.  Indicates  to  driver  when 
tail  light  is  out. 

1,183,516.  Electric  Connector  ;  A.E.An- 
derson, Boston,  Mass.  App.  filed  June  14, 
1915.  Plug  and  socket  construction  for 
battery  charging. 

1,183,548.  Induction  Motor;  A.  W.  Forbes, 
Worcester,  Mass.  App.  filed  Feb.  21, 
1913.  Starts  and  operates  at  low  speeds 
as  well  as  at  high  speeds. 

1,183,576.  Automobile  or  Motorcycle 
Horn  ;  R.  H.  Manson,  Elyria,  Ohio.  App. 
filed  May  4,  1914.  Eliminates  need  for 
adjustment. 

1,183,588.  Polyphase  Transformer;  A.  H. 
Pikler,  Montclair,  N.  J.  App.  filed  Nov. 
22,  1912.  Distributes  two-phase  and 
three-phase  simultaneously  from  either 
two-phase  or  three-phase  system. 

1,183,590.  Electrical  Flashes;  W.  Reed- 
Lethbridge,  Wellington,  New  Zealand. 
App.  filed  July  22,  1915.  For  alternately 
illuminating  two  sets  of  lamps. 

1,183,616.  Electrical  Winding;  W.  J. 
Wooldridge,  Pittsfield,  Mass.  App.  filed 
May  14,  1915.     Solid  disk  coils. 

1,183,625.  Pipe  Clamp  and  Ground  Con- 
nection for  Outlet  Boxes  ;  W.  A.  Bon- 
nell.  Brooklyn,  N.  Y.  App.  filed  Nov.  30, 
1912.  For  securing  outlet  box  on  gas  or 
other  pipe. 

1,183,648.  Direction  Indicator;  F.  E. 
Justus,  El  Paso,  Tex.  App.  filed  Dec.  9, 
1915.     Electrically  controlled  pointer. 

1,183,676.  Audible  Electric  Signaling  De- 
vice ;  T.  S.  Rogers,  Birmingham,  England. 
App.  filed  April  11,  1914.  Adjustably  and 
detachably  mounted  supporting  frame. 

1,183,685.  Damping  System  for  Musical 
Instruments  ;  G.  B.  Sinclair  and  M.  L. 
Severy,  Medford  and  Arlington  Heights, 
Mass.  App.  filed  July  21,  1910.  Plurality 
of  dampers  can  be  applied  to  a  single 
string. 

1,183,709.  Trolley-Wire  Guard;  A.  Zanella, 
Ray,  Ariz.  App.  filed  Oct.  29,  1915.  Par- 
ticularly for  mines. 

1,183,722.  Direction  Indicator  for  Motor 
Vehicles  ;  L.  M.  Bowman,  Tulsa,  Okla. 
App.  filed  June  22,  1915.  Readily  attach- 
able to  radiator  cap. 

1,183,753.  Water  Purifier;  D.  W.  Moody, 
Chicago,  111.  App.  filed  July  8,  1915. 
Immersion  device  for  household  use. 

1,183,777.  Perforator  for  Master  Sheets; 
L.  R.  Roberts,  Rutherford,  N.  J.  App. 
filed  June  3,  1914.  Automatic  typewriter 
(forty-four  claims). 

1.183.802.  Range  Teller;  L.  De  Forest, 
New  York,  N.  Y.  App.  filed  Dec.  31.  1908. 
For  disclosing  the  distance  between  ships, 
etc. 

1.183.803.  Wireless  Telephone  System  ; 
L.  De  Forest.  New  York,  N.  Y.  App.  filed 
Jan.  25,  1911.  Clear  transmitting  appa- 
ratus. 

1,183,807.  Storage-Battery  Grid  ;  E.  E. 
Everett,  Philadelphia,  Pa.  App.  filed  June 
23,   1913.      "Diamond"   grid. 
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Dangers  in  the  National  Electrical  Safety  Code 

THE  problem  of  fixing  standards  of  electrical 
safety  in  the  United  States  differs  from  that  in 
any.  other  country.  Indeed,  it  involves  two  problems — 
first,  the  detail  solution  of  scientific  and  engineering 
questions,  and,  second,  the  problem  of  administration 
with  the  factors  of  national  individuality  to  consider. 
Geographical  extent  alone  introduces  elements  which 
make  standardization  of  detail  practice  next  to  impos- 
sible. The  great  variations  in  density  of  population 
modify  the  requirements  of  local  standards  in  a  most 
practical  way.  The  differing  political  temper  of  local 
governing  bodies  hampers  intelligent  administration. 
All  these  generalizations  have  their  individual  applica- 
tions when  a  national  standard  is  put  to  test  in  any 
given  situation. 

Standards  for  the  guidance  of  the  industry  have  not 
been  lacking  in  the  past.  The  national  electrical  code 
applicable  to  fire  hazards  has  been  in  existence  for 
years,  and  committees  of  the  various  national  associa- 
tions have  helped  to  standardize  construction  by  codify- 
ing what  has  been  agreed  upon  as  the  best  engineering 
practice.  From  one  point  of  view,  therefore,  the  na- 
tional electrical  safety  code,  promulgated  by  the  Bureau 
of  Standards  at  Washington,  is  a  natural  development 
of  a  fundamental  principle  that  has  long  been  recog- 
nized. The  work  that  Dr.  Rosa  and  his  assistants  have 
so  sincerely  carried  forward,  however,  departs  from 
precedent  in  laying  down  not  only  broad  safety  stand- 
ards which  may  be  worked  out  locally  to  meet  con- 
ditions but  in  trying  to  interpret  in  advance  how  to 
apply  the  safety  standards  locally  by  laying  down  oper- 
ating rules  to  insure  such  application.  The  chief  ob- 
jection to  the  code  centers  around  these  details.  If 
this  fly  could  be  removed  from  the  ointment  the  code 
would  be  more  effective  in  law.  In  many  detail  in- 
stances the  code  would  serve  its  purpose  in  stating  what 
is  required,  leaving  the  utilities  and  local  authorities  to 
determine  the  best  means  of  meeting  the  standard. 

There  can  be  no  disagreement  with  the  motive  behind 
the  code — the  elimination  of  life  hazard  to  employees  and 
public.  But  now  that  the  code  is  to  be  put  on  trial  the 
dangers  in  its  general  application  should  not  be  over- 
looked. 

It  has  been  pointed  out  many  times  that  the  code  has 
no  legal  status.  This  is  true.  But  there  is  little  ques- 
tion but  that  when  published  with  the  approval  of  a 
federal  body  with  the  reputation  of  the  Bureau  of 
Standards  it  will  have  the  moral  effect  of  law.  In  this 
lies  a  danger.  For  the  broad  reasons  cited  above  the 
code  must  necessarily  be  a  compromise  in  many  cases. 
Since  there  are  sincere  differences  of  opinion  on  details 


among  those  well  versed  in  electricity,  the  opportunity 
for  unfairness  arising  from  mere  ignorance  on  the  part 
of  those  in  authority  locally  is  most  evident. 

During  the  coming  year  the  code  will  be  adopted 
with  or  without  modifications,  by  state  commissions 
and  local  municipal  bodies  and  by  them  administered  as 
law.  Then  it  will  meet  the  test  of  the  dangers  outlined. 
The  code,  of  course,  will  never  be  firmly  established 
until  passed  on  by  the  highest  court.  There  the  judg- 
ment and  experience  of  the  industry  will  carry  great 
weight.  Needless  to  say  an  adverse  ruling  on  some  de- 
tail of  the  code  would  react  against  the  code  as  a  whole. 


The  International  Electrical  Commission 
pRIOR  to  1904,  the  year  of  the  International  Elec- 
X  trical  Congress  at  St.  Louis,  international  actions 
among  electrical  workers  were  confined  to  congresses, 
convened  on  the  occasion  of  some  world's  fair.  Be- 
tween the  date  of  the  first  British  Association  Commit- 
tee meeting  on  electrical  units,  in  1865,  and  the  St. 
Louis  meeting  of  1904,  a  good  deal  of  international 
work  had  been  accomplished  in  this  way.  But  it  be- 
came evident  that  a  continuously  operative  mechanism 
was  necessary  in  order  to  carry  on  the  work  effectively. 
It  was,  therefore,  voted  at  St.  Louis  to  inaugurate  a 
permanent  International  Electrotechnical  Commission. 
Thanks  to  the  untiring  efforts  of  Colonel  Crompton,  the 
I.  E.  C.  was  started  in  1906,  with  a  secretarial  office  in 
London.  At  the  last  meeting  of  the  I.  E.  C,  in  1913, 
no  less  than  twenty-four  nations  were  represented,  and 
some  ground  had  been  covered  while  much  more  had 
been  prepared. 

The  outbreak  of  the  world  war,  in  August,  1914, 
necessarily  dislocated  the  work  of  the  I.  E.  C.  Never- 
theless, individual  national  committees  have  continued 
in  existence,  carrying  on  certain  portions  of  the  work, 
and,  after  the  restoration  of  peace,  the  need  for  inter- 
national co-operation  in  electrical  matters  should  be  no 
less  than  before.  C.  le  Maistre,  the  general  secretary 
of  the  I.  E.  C,  is  now  visiting  this  country  as  a  dele- 
gate to  the  standards  committee  of  the  A.  I.  E.  E.,  from 
the  engineering  standards  committee  of  Great  Britain, 
in  order  to  aid  in  harmonizing  the  electrical  engineer- 
ing standardization  rules  of  America  and  Great  Britain. 
About  a  year  ago  Messrs.  Hobart  and  Skinner  of  the 
A.  I.  E.  E.  committee,  paid  a  similar  visit  to  the  British 
committee  in  London.  The  result  of  this  exchange  of 
visits  overseas  between  the  two  electrical  engineering 
standards  committees  has  been,  as  we  are  informed,  to 
establish  substantial  conformity  between  the  electrical 
standardization  rules  in  the  two  countries. 
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Then  iXe  at    least   two  important    I  iirnt  ions  which  the 

International  electrotechnical  commission  can  till.    The 
t'n  t  is  to  eatabliafa  international  rating  rules  for  slec 
trical  machinery,  whereby  the  rating  of  a  machine  can, 

by  its  physical  characteristics  ami  performance,  he 
easily  and  convenient  1\  determined  in  any  part  of  the 
world.  It  is  not  desirable  to  standardize  the  details  of 
construction    of   apparatus   all    the   world    over.      On    the 

contrary,  each  country  ami  every  factory  should  be  en 
couraged  to  develop  its  own  designs.     But  it  is  very 

desirable  that  the  international  rating  of  all  machines, 
however  designed  and  constructed,  should  be  uniformly 
and  equitably  established,  by  tests,  according  to  ac- 
cepted standards. 

The  second  function  of  the  I.  E.  C.  is  to  harmonize 
and  unify  the  terminology,  symbology,  units  and 
standards  of  electrical  engineering,  for  the  benefit  of 
civilization,  simplicity  and  mutual  understanding.  We 
therefore  earnestly  hope  that,  after  peace  shall  have 
been  re-established,  the  work  of  the  I.  E.  C.  may  re- 
ceive fresh  impetus.  Already,  we  owe  to  it  a  list  of 
international  symbols,  a  list  of  international  terms,  a 
standard  direction  of  vector  rotation,  and  an  accepted 
list  of  permissible  hottest-spot  temperatures  in  machin- 
ery. The  basis  of  a  uniform  international  rating  is  al- 
ready in  sight;  so  that  a  100-kw.  machine,  of  a  certain 
type,  will  retain  an  international  rating  of  100-kw. 
wherever  it  goes;  which  is  a  condition  not  met  at 
present. 


Reports  from  Iowa  Stations 

SPECIAL  interest  is  attached  to  the  data  compiled  by 
the  Iowa  Section  of  the  National  Electric  Light  Asso- 
ciation which  we  publish  this  week,  on  account  of  the 
fact  that  they  deal  largely  with  stations  ranging  from 
rather  small  to  moderate  ratings.  Detailed  reports 
from  many  big  stations  are  available,  but  general  data 
covering  conditions  in  the  ordinary  community  are 
comparatively  rare.  The  plants  in  the  Iowa  report  are 
divided  into  groups  with  respect  to  the  population 
served,  and  the  study  of  these  gives  some  remarkably 
instructive  information,  particularly  in  showing  the 
economics  of  the  situations.  The  first  group  includes 
communities  averaging  only  a  little  more  than  1100  in 
population.  .  A  noticeable  point  here  is  that  people  in 
small  Iowa  communities  patronize  electric  service,  the 
proportion  of  consumers  to  population  being  greater 
than  in  the  groups  formed  of  much  larger  communities. 
The  gross  income  per  capita  is  actually  larger  on  the 
average  than  in  the  case  of  any  of  the  other  groups,  and 
the  income  per  kilowatt  of  rated  capacity  is  well  up  in 
the  list,  being  exceeded  only  by  the  same  item  in  case 
of  the  next  larger  group  of  plants  in  communities  aver- 
aging about  3000.  The  gross  income  per  kilowatt-hour 
sold,  too,  is  conspicuously  higher.  All  these  facts  show 
the  enthusiastic  support  which  small  communities  really 
give  to  those  who  try  to  serve  them.  Another  interest- 
ing fact  is  that  the  investment  per  capita  is,  upon  the 
average,  less  in  these  little  stations  than  in  the  bigger 
ones. 


The   other  side  of   the   picture,   however,   shows   up    in 

i  he  percentage  "f  operating  expense  to  gross  income. 

The  figure  for  the  small  plants  is  72  per  cent,  which 
tapers  off  for  the  bigger  systems.  In  the  group  includ- 
ing the  largest  stations,  serving  an  average  population 
Of  nearh  I  1,000,  the  figures  drop  to  50. H  per  cent.  The 
grand  average  of  all  the  commercial  stations  shows 
earnings    last   year    of   $().4."')    per   capita    and    operating 

expense  of  65.6  per  cent.     The  operating  load  factor 

indicates,  as  might  be  expected,  the  advantage  of  size. 
The  group  of  small  plants  averages  only  about  22  per 
cent,  as  against  slightly  more  than  30  per  cent  for  the 
large  ones.  The  difference,  however,  is  not  as  great  as 
appears  to  be  indicated.  The  place  where  the  little 
plant  falls  down  is  in  its  relatively  high  labor  cost 
and  high  cost  of  production  due  to  working  on  a  small 
scale,  generally  with  rather  inefficient  stations.  It  is 
such  conditions  which  have  gradually  caused  the  con- 
solidation of  small  plants  into  working  networks  able 
to  be  served  from  one  or  two  efficient  generating  sta- 
tions and  requiring  a  minimum  amount  of  station  labor, 
while  gaining  in  load  factor  and  diversity  factor.  The 
municipal  stations  form  an  interesting  group  for  com- 
parison with  plants  of  similar  size  under  private 
operation. 

The  number  of  consumers  in  proportion  to  the  popu- 
lation is  almost  the  same  in  the  two  classes,  and  so  is 
the  gross  income  per  capita.  The  investment  per  capita 
is  slightly  less  in  the  municipal  stations,  and  the  gross 
income  per  kilowatt-hour  is  very  nearly  the  same.  The 
operating  load  factor  is  not  quite  so  good  in  the  munici- 
pal stations,  but  the  ratio  of  expense  to  gross  income 
in  per  cent  is  just  about  the  same,  the  municipal  plants 
averaging  66  per  cent,  and  those  of  the  three  com- 
parable classes  in  the  commercial  stations  being  72,  66.8 
and  59  per  cent.  All  in  all,  there  is  a  surprising  sim- 
ilarity in  the  general  performance  recorded  which  ex- 
tends even  to  the  test  of  production  expense  per  kilo- 
watt-hour. The  data  speak  well  for  the  administration 
of  the  Iowa  municipal  stations.  The  report  as  a  whole 
discloses  extremely  practical  statistics  regarding  the 
performance  of  plants  taken  as  they  come,  operating 
under  all  sorts  of  conditions,  and  representing  in  the 
main  comparatively  modest  output. 


The  Effect  of  Vacuum  Fusion  Upon  the  Mag- 
netic Properties  of  Pure  Open-Hearth  Iron 

THERE  are  certain  physical  properties  of  metals 
that  seem  to  be  associated  with  the  degree  of 
metallic  purity,  and  which  cannot  at  present  be  se- 
cured in  any  other  way.  Prominent  among  these  are 
the  electric  conductivity  of  copper  and  the  permeability, 
or  magnetic  conductivity,  of  iron.  By  no  treatment  yet 
discovered  can  alloying  copper  be  made  to  improve  its 
conductivity.  On  the  contrary,  alloys  possess  a  relative- 
ly low  conductivity,  and  for  the  maximum  conductivity 
one  must  look  to  the  purest  samples  of  the  metal.  Simi- 
larly, the  permeability  of  steel  alloys  is  low  relatively 
to  the  permeability  of  pure  iron.  Indeed,  it  has  been 
shown  in  recent  years  that  the  permeability  of  pure  elec- 
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trolytic  iron  can  be  markedly  improved  by  melting  and 
refining  it  in  vacuo.  This  probably  means  that  oc- 
cluded gaseous  impurities  lower  the  maximum  per- 
meability and  at  the  same  time  increase  the  magnetic 
hysteresis  loss. 

In  a  recent  article  of  Metallurgical  and  Chemical  En- 
gineering, abstracted  in  our  Digest  this  week,  Prof.  T. 
D.  Yensen  publishes  some  researches,  tending  to  show 
that  it  is  not  necessary  to  employ  electrolytically  pure 
iron  in  order  to  have  its  permeability  increased  by  re- 
fining in  a  vacuum.  Good  results  in  the  same  direction 
have  been  obtained  with  open-hearth  steel  refined  in 
vacuo.  The  improvement  is  not  quite  so  great  as  has 
been  obtained  with  electrolytic  iron;  but  open-hearth 
steel  can  be  obtained  commercially  with  less  than  0.25 
per  cent  of  impurity.  The  vacuum  refining  process  re- 
duced the  coercive  force  of  the  open-hearth  steel  sam- 
ples tested  to  less  than  one-half  and  increased  the  per- 
meability about  threefold. 

Assuming  that  the  vacuum  remelt  acts  by  removing 
gaseous  impurities,  it  is  still  uncertain  as  to  the  way 
in  which  the  higher  permeability  is  produced.  A  ten- 
tative explanation,  however,  lies  in  relation  to  the  Ewing 
theory  of  metallic  magnetization,  by  considering  that 
the  removal  of  the  occluded  gas  makes  the  alignment  of 
the  magnetic  molecules  more  nearly  uniform;  while  at 
the  same  time  diminishing  their  frictional  resistance 
to  being  rotated.  Consequently,  after  refining,  a  smaller 
value  of  reversed  -q  can  serve  to  swing  the  magnetic 
molecules  around  their  axes  into  reversed  positions. 

Whatever  may  be  the  actual  modus  operandi,  it  would 
seem  that  any  simple  process  for  increasing  ji  and 
diminishing  7]  in  sheet  steel  would  be  a  boon  to  the  de- 
signing engineer. 


The  Small  Network 

VERY  much  to  the  point  in  connection  with  our  com- 
ment on  the  report  from  the  Iowa  stations  is  the 
account  which  we  publish  of  the  transmission  and  dis- 
tribution system  of  the  Ohio  Service  Company.  This 
is  one  of  the  many  networks  that  have  grown  up  all 
over  the  country,  doing  sterling  service  in  furnishing 
electric  light  and  power  to  scattered  communities,  in 
many  cases  too  small  to  support  individual  plants.  The 
Ohio  Service  Company's  network  is  instructive  in  that 
it  covers  a  section  that  has  been  particularly  well  can- 
vassed for  new  business  with  very  gratifying  results. 
Nineteen  communities  altogether  are  served.  The  larg- 
est of  these  are  Coshocton,  New  Philadelphia  and  Cam- 
bridge, which  contain  the  generating  stations.  The 
transmission  lines  from  these  points  join,   forming  a 


star-shaped  distribution  system  to  which  the  other 
load  points  are  connected.  The  Ohio  distribution  sys- 
tem differs  from  some  recent  networks,  in  which  the 
tendency  has  been  toward  the  consolidation  of  the  gen- 
erating plant  at  a  single  point.  In  this  instance,  how- 
ever, two  small  hydraulic  privileges  are  utilized  which 
give  reason  for  maintaining  separate  operation,  but 
beyond  this  casual  circumstance  a  broader  way  of  look- 
ing at  the  matter  in  evidenced,  at  present  at  least,  which 
points  toward  the  desirability  of  more  than  one  gen- 
erating station  for  the  network.  First,  it  is  not  well 
to  put  all  one's  eggs  in  one  basket,  particularly  when  a 
comparatively  small  accident,  say  on  the  switchboard, 
may  put  the  entire  station  out  of  business  perhaps  for 
several  days  or  weeks.  Second,  in  the  long  run  the 
distribution  losses  cannot  be  forgotten,  representing  a 
serious  part  of  the  expense  of  service.  And  it  often  is 
true,  as  it  seems  to  be  in  this  case,  from  the  distribu- 
tion of  load  that  the  existence  of  several  generating 
stations  means  a  less  average  distance  of  distribution 
and,  on  the  whole,  less  average  cost  of  production,  the 
distribution  losses  tending  to  offset  the  gains  that  might 
be  reached  by  a  consolidated  central  station.  In  our 
judgment  this  condition  exists  much  more  frequently 
than  engineers  generally  think,  so  that  consolidation 
may  mean  an  actual  loss  in  the  cost  of  power  delivered 
to  the  consumer,  instead  of  showing  a  gain  owing  to 
the  lower  busbar  cost  of  the  large  station.  On  this 
system  provision  has  been  made,  however,  for  a  large 
central  plant  if  the  time  arises  when  it  may  be  needed. 
The  substations  of  the  system,  except  those  used  in 
connection  with  synchronous  converters,  are  entirely  of 
the  outdoor  style,  a  fact  which  we  emphasize  once  more 
to  call  attention  to  the  large  amount  of  money  that  has 
been  wasted  in  putting  up  formal  substations  where 
there  is  no  load  to  speak  of  and  no  need  of  much  atten- 
tion. Some  valuable  data  are  given  on  the  cost  of  these 
substations  operated  at  13,200  volts  and  33,000  volts. 
The  cost  of  the  structure  for  a  150-kw.  station  was 
$158  which,  together  with  the  equipment,  including 
everything,  made  the  total  cost  $12.32  per  kilowatt. 
For  a  300-kw.,  33,000-volt  substation  the  cost  for  struc- 
ture was  $185,  with  the  total  expense  $10.45  per  kilo- 
watt. These  figures  we  call  to  the  attention  of  engi- 
neers who  have  felt  it  necessary  to  put  up  brick  and 
tile  substations  to  impress  the  bondholders.  This  Ohio 
system  is  distinctly  built  for  business,  and  business  ap- 
parently it  is  getting  in  gratifying  quantities.  It  pursues 
the  policy  of  distributing  its  own  energy,  of  co-operating 
with  manufacturers  whom  they  at  present  serve,  or 
may  serve,  and  of  following  up  a  house  to  house  cam- 
paign for  light  and  appliances. 


Next  week,  in  the  second  or  station  op-      The  Coming  Issues      timely  comparison  of  the  economies  and 
erating  number  for  June,  practical  oper-      BiinunuuitiiawutfiuiutuiioniiinimiuiiunuiitiumiiiiHuiiiaiLiua      operating  costs  of  electric  and  gas  water 


ating  articles  will  treat  of  installation 
costs  for  industrial  plant  substations,  methods  of  work- 
ing on  live  high-voltage  lines,  and  the  use  of  electricity 
in  large  contract  work.  Other  articles  and  the  usual  de- 
partments will  present  topics  of  interest  to  the  central- 
station  man,  contractor,  dealer  and  jobber,  including  a 


heaters.  In  the  engineering  number,  dat- 
ed June  17,  a  leading  article  will  describe  the  measure- 
ment of  high  voltages  by  means  of  the  corona  voltmeter, 
and  another  contribution  of  interest  to  engineers  and  op- 
erating men  alike  will  outline  methods  used  to  maintain 
the  high  dielectric  strength  of  transformer  oil. 
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R'  ports  of  Convcn- 
.   and    Meetings 
of  Electrical  Associa- 
tions   and    Societies 


Promotion  of  Electric  Cookini; 

DiKUStion  "I   Report   ol   Electric  K.m^c    Committee  ol   N.  E.  L.  A. 

Brings  Out  Helpful  Ideas  From  Central  Stations 

.iiu!    M. unit. ict  in  i  1 1 

Owing  to  the  limitation  of  space  in  last  week's  issue 
of  the  Electrical  World  it  was  not  possible  to  touch 
upon  more  than  briefly  what    was    probably  the  most 

important    topic    before    the    Commercial    Section    in' 
ings    of    the    National    Electric    Light    Association    Con- 
vention held  that   week  in  Chicago,  namely  the  develop- 
ment   of    the   electric    range    and    the    ways    and    means 

tor  making  it  a  common  household  article. 

The  electric  range  committee  report,  which  was  very 
complete,  has  been  printed  and  an  abstract  will  be 
found  on  page  1228  of  last  week's  issue  of  the  ELEC- 
iiuiAt.  World.  The  discussion  to  which  it  was  found 
necessary  to  devote  an  extra  and  separate  session  was 
lively  and  to  the  point,  being  participated  in  by  repre- 
sentatives of  both  central  stations  engaged  in  actively 
promoting  electric  cooking  and  representatives  of  elec- 
tric range  manufacturers.  Since  it  will  probably  be 
two  or  three  months  before  the  association  members 
will  receive  printed  copies  of  this  discussion,  an  account 
of  it  is  given  below. 

H.  W.  Alexander,  publicity  manager  of  the  Society 
for  Electrical  Development,  opened  the  discussion,  stat- 
ing what  the  society  would  do  in  co-operation  with  the 
Commercial  Section  of  the  association  to  promote  the 
sale  of  electric  ranges  and  in  regard  to  national  adver- 
tising.    Among  other  things  the  society  will  prepare 

(1)  a  handbook  containing  the  best  selling  sugges- 
tions that  it  is  possible  to  obtain  at  the  present  time; 

(2)  sales  bulletins  on  selling  plans  that  have  been 
found  successful  in  different  communities,  and  (3)  a 
neutral  booklet  exploiting  electric  cooking  for  the  edu- 
cation of  prospective  customers.  In  addition  the  So- 
ciety will  incorporate  in  its  regular  routine  of  pub- 
licity on  electricity  articles,  new  matter,  etc.,  for  news- 
papers and  national  periodicals  on  the  electric  range, 
its   possibilities   and   use. 

Standard  Type  of  Range  Advantageous 

A.  W.  Childs  of  Los  Angeles  read  some  notes  pre- 
pared by  S.  M.  Kennedy  of  the  Southern  California 
Edison  Company,  who  was  unable  to  attend  the  meet- 
ing. In  the  opinion  of  Mr.  Kennedy  it  would  be  ad- 
vantageous to  have  a  standard  type  of  range.  For 
average  requirements  the  central  station  should  pro- 
vide a  three-burner  type  with  two  elements  in  the  oven 
above  and  below  and  a  warming  oven.  It  is  to  advan- 
tage to  have  a  plug  placed  in  the  side  of  the  range,  to 
which  any  lamp  socket  appliance  may  be  attached, 
thereby  enlarging  the  capacity.  Both  the  open  type 
and  the  closed  type  of  burners  have  their  advantages. 
The  majority  of  new  users  favor  the  opeji  type,  but  the 
closed  type  is  more  durable.  Installation  expense, 
which  is  high  enough  under  the  most  favorable  cir- 
cumstances, should  be  kept  to  a  minimum,  and  central 
stations,  for  the  present  at  least,  should  make  the  in- 
stallations. Moreover,  during  this  period  of  promo- 
tion the  central  stations  should  do  the  range  selling. 

The  difficulties  mentioned  in  the  report  Mr.  Ken- 
nedy disposes  of  briefly.    First  cost  is  obviated  to  a  con- 


rable  extent  where  the  central  station  sells  and  in- 
stalls at  a  minimum  margin  ol'  profit.  The  anticipated 
high  operating  cost  is  a  matter  of  education — showing 
the  consumer  the  compensating  advantages.  Lack  of 
economical  heating  facilities  is  not  as  great  as  antici- 
pated. Slow  operation  will  be  overcome  by  larger 
burners,  which  will  tend  to  diminish  rather  than  in- 
crease the  bills.  Skepticism  and  lack  of  confidence  also 
is  a  matter  of  education.  Each  central  station  must 
work  out  for  itself  the  problem  of  disposition  of  old 
equipment.  Satisfaction  with  present  means  of  cook- 
ing will  give  way  to  progress.  Where  kitchens  must 
be  heated  during  the  winter,  the  electric  range  can  be 
used  during  these  months  as  an  auxiliary  if  the  min- 
imum conditions  are  not  burdensome.  Any  method  of 
merchandising  that  brings  results  without  an  extensive 
outlay  is  all  right. 

Accumulation  of  Hot  Water  at  Top  of  Tank 

In  connection  with  having  an  additional  receptacle 
attached  to  the  range  Ralph  J.  Patterson  of  Water- 
ville,  Me.,  suggested  that  it  be  done  in  connection  with 
wiring  and  at  an  extra  expense,  explaining  to  the  cus- 
tomer that  his  flatiron  would  then  be  using  energy  not 
at  lighting  but  at  cooking  rates.  In  regard  to  electric 
water  heaters,  it  was  his  opinion  that  the  immersion 
type  of  heater  is  sufficiently  efficient  for  all  practical 
purposes.  The  solution  of  this  problem  lies  in  the  effi- 
cient application  of  heat.  More  energy  is  wasted, 
whether  or  not  the  tank  is  lagged,  by  trying  to  keep 
hot  water  in  storage  than  would  supply  the  customer 
with  all  of  the  hot  water  he  needs.  The  heater  must 
be  of  sufficient  capacity  so  that  the  water  delivered 
will,  when  circulated,  be  actually  accumulated  in  the 
top  of  the  water  tank  at  what  he  termed  the  "working 
temperature" — namely,  the  bath  temperature. 

L.  B.  Gibbs  of  Boston,  Mass.,  followed  with  some 
pertinent  remarks  regarding  methods  of  electric  range 
advertising  which  have  been  successful  in  his  terri- 
tory. For  local  advertising  he  found  it  best  to  use 
newspapers  that  go  into  the  home  and  where  there  is 
leisure  time  for  reading  them,  namely,  Saturday  after- 
noon papers  and  Sunday  papers.  Excellent  results  were 
obtained  by  using  the  classified  advertising  pages  de- 
voted to  real  estate.  His  method  of  attack  is,  first, 
directly  upon  the  real  estate  dealers  and  building  con- 
tractors, stimulating  their  interest.  Letters  go  period- 
ically to  these  people,  stating  what  his  company  is 
doing  and  soliciting  suggestions  which  frequently 
prove  to  be  profitable.  In  connection  with  building  con- 
tractors, advertisements  are  run  devoted  entirely  to  the 
builder's  development  with  but  a  display  line  at  the 
end  reading  "All  equipped  with  electric  ranges  fur- 
nished by ."    In  small  type  appears  "The  Edison 

Electric  Illuminating  Company  of  Boston,  sixty  styles, 
fifteen  manufacturers;  from  $20  up."  Builders  of  new 
houses  are  reached  and  prospects  are  invited  to  range 
demonstrations,  to  whom  also  are  mailed  copies  of  the 
advertisements  run  for  the  building  contractors.  In 
addition,  street  car  advertising  has  been  found  to  be 
effective. 

Mr.  Michel  of  St.  Louis,  Mo.,  brought  up  the  ques- 
tion of  co-operation  with  the  dealers.  In  his  city  the 
central  station  has  agreed  to  absorb  up  to  $15  of  the 
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dealer's  installation  or  any  bonafide  sale  of  an  electric 
range.  While  but  about  2  per  cent  of  the  ranges  sold 
in  St.  Louis  are  sold  by  dealers,  a  willingness,  never- 
theless, on  their  part  to  go  after  the  business  has  been 
shown,  and  Mr.  Michel  advocated  other  central  stations 
making  a  similar  proposition  to  responsible  dealers  in 
their  communities. 

Development  Along  Lines  Worked  Out  for 
Gas  Range 

W.  G.  Stetson  of  Boston,  Mass.,  advocated  going 
after  range  business  provided  a  satisfactory  rate  could 
be  had,  but  he  did  not  advocate  trying  for  water  heat- 
ing business.  The  quality  of  the  ranges  should  not 
deter  the  movement  but  the  manufacturer  should  co- 
operate with  the  central  station,  correcting  defects  as 
found.  He  particularly  pointed  out  the  way  in  which 
the  gas  industry  promoted  the  sale  of  gas  ranges  when 
they  first  came  out,  and  urged  the  electrical  industry  to 
emulate  the  gas  industry.  Advertising  expenses  for 
promotion  should  not  be  checked  against  the  first  year's 
expenses  but  should  be  prorated  over  the  period  affected 
by  that  advertising.  In  speaking  for  Mr.  Hale  he  said 
that  rates  were  local  problems  and  should  not  be  a 
subject  for  discussion  at  that  time.  He  further  offered 
on  behalf  of  Mr.  Hale  the  co-operation  and  help  of  the 
rate  research  committee. 

E.  J.  Conley  of  Indiana  brought  out  some  points  col- 
lected from  the  recent  Indiana  convention.  The  edu- 
cational feature  must  be  developed  before  people  can  be 
induced  to  use  electric  ranges.  He  stated  that  some 
manufacturers'  representatives  have  tried  to  introduce 
ranges  by  attacking  existing  rates  as  too  high.  This 
he  considered  very  unfortunate  because  most  of  the  In- 
diana towns  are  small  and  expenses  high.  No  ranges 
were  sold,  and  the  only  effect  was  to  arouse  a  bad  feel- 
ing among  the  public  against  existing  rates. 

S.  W.  Borden,  Summit,  N.  J.,  believed  that  it  is  inad- 
visable to  place  fuse  plugs  on  the  different  elements. 
He  suggested  that  it  be  recommended  that  manufactur- 
ers install  on  every  range  a  lug  for  grounding  the  frame 
of  the  range,  and  also  that  all  ranges  be  wired  inter- 
changeably for  two  or  three-wire  service.  He  had 
found  contractors  furnished  with  a  range  for  window 
display  to  be  good  boosters. 

R.  B.  Snyder,  Milwaukee,  Wis.,  stated  that  no  ranges 
in  his  city  have  been  returned  after  a  trial  period,  be- 
cause once  a  range  was  installed  hi«s  company  had 
range  experts  looking  after  it  continually  until  the  user 
became  efficient  in  its  operation.  He  advocated  high- 
priced  ranges  as  being  more  efficient.  The  type  of 
element  he  found  to  be  a  matter  of  education.  Most 
women  preferred  the  closed  type  because  it  looked  more 
like  the  coal  range  to  which  they  had  been  accustomed. 

Manufacturers'  Problems 

Mr.  Kileen  spoke  from  the  standpoint  of  the  manu- 
facturer, telling  of  the  problems  from  the  selling  stand- 
point with  which  the  manufacturers  are  confronted, 
namely,  advertising,  furnishing  expert  sales  help,  dem- 
onstrators, prices  and  discounts.  With  large  lists  and 
large  discounts  the  manufacturers  will  give  first-class 
quality.     With  low  prices  the  quality  will  be  low. 

Mr.  Hughes,  another  manufacturer,  stated  that  he 
believed  it  absolutely  essential  that  every  range  should 
be  individually  fused.  He  was  not  in  favor  of  putting 
a  lamp  socket  receptacle  on  electric  ranges. 

C.  S.  Walton,  Los  Angeles,  Cal.,  stated  that  his  com- 
pany is  getting  wonderful  results  on  water  heating  by 
a  combination  of  the  solar  and  the  electric  heater.  The 
difficulty  of  a  double-acting  thermostat,  he  thinks,  is 
being  solved.  He  advocated  the  lagging  of  the  entire 
hot  water  system  in  all  new  houses.    As  a  refutation  of 


what  he  called  the  "bugaboo  of  introductory  expense" 
he  cited  the  development  of  the  field  for  lamp  socket 
appliances.  In  connection  with  rates  for  apartment 
houses  his  company  is  making  a  combined  rate  to  the 
apartment  houses  furnishing  a  master  meter  with  sub- 
meters. 

Mr.  Booth  of  Ontario,  Cal.,  stated  that  the  man- 
ufacturers are  now  pretty  well  choked  with  orders,  but 
that  this  condition  would  not  always  exist.  He  sug- 
gested a  campaign  to  induce  other  central  stations  to 
adopt  a  range  rate,  pointing  out  that  prices  will  come 
down  as  production  increases. 

Mr.  Gillarney  of  Texas  stated  that  in  his  section  of 
the  country  many  water  heaters  are  in  operation 
throughout  the  year,  and  no  great  difficulty  is  found  in 
obtaining  this  load.  No  water  heaters  are  sold  sep- 
arately, only  in  connection  with  range  installations. 
He  advocated  enlisting  the  co-operation  of  the  install- 
ment houses  as  a  means  to  combat  high  initial  first  cost. 

W.  R.  Putnam  of  Salt  Lake  City,  Utah,  chairman  of 
the  electric  range  committee,  closed  the  discussion.  In 
regard  to  water  heating  he  said  that  this  work  is  not 
as  well  advanced  as  the  range  work.  The  sub-commit- 
tee on  water  heating,  he  said,  is  inclined  to  think  that 
possibly  the  proper  solution  is  a  2.5  or  3-kw.  heater 
working  just  the  same  as  a  gas  heater  works,  taking 
ten,  fifteen  or  twenty  minutes  to  get  hot  water  for  dish- 
washing or  the  bath.  If  a  small  heater  is  used  the  flow 
of  the  water  should  be  restricted  so  that  the  hot  water 
is  in  the  top  of  the  tank.  Good  results  will  be  had  if 
the  dealer  can  be  persuaded  to  talk  ranges,  even  if  he 
had  to  be  paid  something  for  it.  The  dealer  will  be  a 
booster  if  he  is  shown  what  he  will  get  out  of  it.  Man- 
ufacturers should  watch  over-enthusiastic  salesmen  and 
curb  any  activities  such  as  Mr.  Conley  spoke  of  in  re- 
gard to  combating  high  rates. 


Large  Chicago  Turbines  Now  Under  Test 

The  30,000-kw.  9000-volt  25-cycle  horizontal  turbo- 
generator recently  installed  at  the  Northwest  Station 
of  the  Commonwealth  Edison  Company  and  now  under- 
going acceptance  tests,  attracted  considerable  attention 
during  the  N.  E.  L.  A.  convention  in  Chicago.  The 
tests  are  being  conducted  by  Sargent  &  Lundy,  con- 
sulting engineers  for  the  Commonwealth  Edison  Com- 
pany and  by  engineers  of  the  General  Electric  Com- 
pany. Tests  have  already  been  made  at  loads  of  10,000, 
20,000  and  35,000  kw.,  and  it  is  understood  that  the 
steam  consumption  per  kilowatt-hour  for  all  loads  will 
be  considerably  below  the  guarantee. 


N.E.L.A.   Convention   Aftermath 

Looking  back  over  the  annual  convention  of  the  Na- 
tional Electric  Light  Association,  held  in  Chicago  last 
week,  certain  features  stand  out  pre-eminent  from  the 
mass  of  detailed  activity. 

Within  the  short  space  of  three  and  a  half  days  there 
was  presented  at  more  than  twenty  sessions  some  2500 
printed  pages  of  material  in  the  form  of  reports,  papers 
and  addresses.  This  is  almost  two  times  as  much  as 
was  presented  at  the  convention  held  last  year  in  San 
Francisco  during  the  Panama-Pacific  International  Ex- 
position, and  was  far  in  excess  of  any  previous  con- 
vention. The  nearest  was  probably  the  Philadelphia 
convention  held  two  years  ago,  but  the  mass  of  material 
presented  this  year  was  more  by  hundreds  of  pages. 

One  reason,  of  course,  for  this  exceedingly  large 
amount  of  material  was  the  inclusion  in  the  association 
of  the  Electric  Vehicle  Association. 
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Immense  rnaaa  ol   material  was  eon  Idered,  al 
though  it   la  m«»(   fair  to  ted,  In    ome  twenty 

tin.  i  mi.-  ent  ing  about  1 1  >.  *  -  [tern  ■  pei 

in  ipite  of  the  fact  that  there  wa     uch  ■  greal  mass 
of  material,   manj    authoi  ted  on   reading  their 

entire  reporl  or  paper,  as  the  ca  e  mighl  have  been, 
although  each  reporl  was  accompanied  bj  a  ufflciently 
comprehensive  abst  ract. 

["he  amount  of  discu  i   In  exce     of  thai 

for  any  previous  year,     it   la  estimated  thai   the  di 

ion  amounted  to  in  the  neighborhood  of  500  pi 
of  printed  matter. 

For  the  first  time  during  any  convention  of  the  asso- 
ciation there  were  four  aessiona  going  on  at  one  time. 

riu'  attendance  was  remarkably  good,  especially  at 
the  technical  sessions,    a  room  with  a  capacity  of  500 
was  found  at  times  n<>t  to  in'  large  enough  to  accom 
modate  those  wishing  to  attend  the  session.     The  ac- 
counting Bessiona  frequently  had  an  attendance  of  more 

than  250. 

It    was   at    first    thought    possible   to   distribute   all    of 

the  convention  papers  to  all  of  the  membership  before 

the  convention  and  the  discussion  shortly  afterwards. 
It  was,  however,  found  impossible  to  do  this,  so  that 
the  members  have  so  far  received  only  an  incomplete 
set  of  papers  and  reports.  The  remaining  ones,  it  is 
expected,  will  be  distributed  immediately,  while  the  dis- 
cussions will  follow  three  or  four  months  later. 


Discuss  Utility  Taxation  at  Oklahoma 
Convention 

Principle  of  Taxation  Analyzed — College  Professor  Favors 
No    Taxation — Discussion    Lively 

Favoring  no  tax  on  public  utilities  because  such  taxes 
are  always  shifted,  Prof.  J.  W.  Scroggs,  director  of  the 
extension  division,  University  of  Oklahoma,  presented 
a  paper  on  "Taxation  of  Public  Service  Corporations" 
before  the  fifteenth  annual  convention  of  the  Gas,  Elec- 
tric &  Street  Railway  Association  of  Oklahoma,  held 
at  the  Lee  Huckins  Hotel,  Oklahoma  City,  on  May  23,  24 
and  25.  In  his  paper,  which  was  an  excellent  analysis 
of  the  taxation  principle,  Professor  Scroggs  expounded 
the  theory  of  non-distributable  taxation.  Always  tax 
that  which  can  be  taxed,  he  said,  without  shifting  the 
tax,  such  as  taxes  on  inheritance,  unearned  increment 
of  land  and  incomes. 

Regulation  of  rates,  he  said,  was  a  sufficient  taxation. 
The  combination  of  rate  regulation  and  taxation  is  too 
great  a  burden.  It  will  squeeze  the  life  out  of  public 
utilities.  At  the  present  time  such  bodies  as  tax  com- 
missions present  the  only  solution  of  the  difficulty.  The 
per  cent  systems  of  taxation  now  in  vogue  tax  truthful- 
ness and  reward  prevarication  and  dissemination. 

There  followed  the  reading  of  this  paper  a  lively  dis- 
cussion in  which  the  following  took  a  prominent  part: 
Galen  Crow  of  Guthrie;  F.  W.  Insull  and  George  W. 
Knox,  both  of  Oklahoma  City. 

At  the  afternoon  session  of  the  first  day,  A.  J.  Neff 
of  the  American  Public  Service  Corporation,  Abilene, 
Tex.,  read  his  paper  entitled  "Fuel  Efficiency,"  bringing 
out  some  very  interesting  discussion,  especially  that  of 
Mr.  Jordan  of  the  San  Bois  Coal  Company,  who  stated 
that  economy  begins  with  the  method  of  mining.  The 
ultimate  solution  of  the  coal  problem  is  the  burning  of 
pulverized  coal,  he  thought,  while  the  sale  of  coal  should 
be  on  the  basis  of  heat  content.  This  was  the  first  time 
in  Oklahoma  that  a  coal  company  offered  the  heat  con- 
tent basis  for  coal  purchasing.  Others  who  discussed 
this  paper  were  L.  G.  Purtee  and  G.  W.  Knox  of  the 
Oklahoma  Railway  Company,  Professor  Morrow-  of  the 


Univ<  i  Itj  of  Oklahoma,  and  .).  K.  Stanley,  manager  of 
the  Municipal  Electric  Light  A  Water  Plant  of  Tonkawa. 
"Washdaj  Yesterday  ami  To-day"  waa  the  title  of 
an  illustrated  paper  presented  bj  Mr.  Talmage  of  the 
Western  Electric  Company,  in  which  he  diacuaaed  old 

ami    ii.w     methods    of    wa  shing    clothe,     and    economy    of 

eleel inal  washing  machines. 

w.  R.  Molinard,  general  manager  of  'he  Oklahoma 
das  &  Electric  Company,  Oklahoma  City,  read  a  paper 

on    the    subject     "Publicity     Towards    the    Promotion    of 

Harmonious  Relatione  Between  Public  Utilities  and  the 

Public."      It    was    brought    out,   that   a  company'      record 

will  refleel  its  policy. 

Rather  long  and  detailed  discussion  followed  the  paper 
on  "Diesel  Oil   Engines,"  by  Prof.  L.  W.  W.  Morrow  of 

the  University  of  Oklahoma.  George  W.  Knox,  general 
manager  of  the  Oklahoma  Railway  Company,  Oklahoma 
City,  brought  up  the  question  of  Diesel  engines  for  rail- 
way substations.  J.  H.  Felgar  of  Norman  made  some 
comments  on  thermal  efficiency  of  the  Diesel  oil  engine 
as  worked  out  from  Professor  Morrow's  data.  Some  of 
the  principles  that  now  obtain  were  discussed  with  illus- 
trations by  Mr.  Pollister  of  the  Busch-Sulzer  Company. 
Tom  F.  Carey,  manager  of  the  Norman  Milling  &  Grain 
Company,  also  entered  this  discussion. 

W.  G.  Ashton,  commissioner  of  labor  for  the  state  of 
Oklahoma  in  his  address  on  "Safety  First"  stated  that 
it  was  the  place  of  the  industrials  to  lead  the  safety- 
first  movement.  Make  safe  men  as  well  as  safe  equip- 
ment, he  urged.  Begin  with  the  child.  Considerable 
detailed  discussion  followed,  in  which  Professor  Mor- 
row suggested  that  posters  be  placed  conspicuously  near 
places  of  probable  accidents  picturing  what  might  hap- 
pen at  that  place  if  proper  care  was  not  taken. 

There  was  a  lively  discussion  of  the  paper  on  "De- 
velopment of  New  Business,"  by  R.  K.  Johnson,  secre- 
tary-treasurer of  the  Washita  Power  Company,  Pauls 
Valley,  in  which  the  following  participated ;  W.  P.  Jones 
of  the  Oklahoma  Gas  &  Electric  Company,  Mr.  Terry 
of  the  Public  Service  Company  of  Oklahoma,  F.  H.  Tid- 
man,  G.  W.  Knox  and  others.  A.  L.  Mullergen  of  the 
Benham  Engineering  Company  spoke  on  "Street  Light- 
ing Service  and  Contracts,"  citing  the  experience  of  Mil- 
waukee in  connection  with  a  municipally-owned  system 
supplied  with  metered  service,  and  advocating  the  same 
in  towns  of  5000  or  more  inhabitants.  Both  Fred  W. 
Insull,  president  of  the  Public  Service  Company  of  Okla- 
homa City,  and  Hugh  J.  Cooper,  manager  of  the  Munici- 
pal Electric  Light  Plant  of  Weatherford,  offered  objec- 
tions. It  was  pointed  out  that  such  action  would  tend 
toward  municipal  ownership,  and  that  under  such  con- 
ditions as  advocated  there  would  be  two  trying  to  oper- 
ate one  service.  In  the  closing  discussion  H.  V.  Bozell 
of  the  University  of  Oklahoma  suggested  a  constant 
charge  plus  an  energy  charge  to  eliminate  the  unfair- 
ness of  low  efficiency  lamps  on  old  contracts. 

The  following  were  elected  to  serve  as  officers  for  the 
ensuing  year:  President,  C.  H.  Kutz,  manager  of  the 
Okmulgee  Ice  &  Light  Company;  first  vice-president, 
Tom  F.  Carey,  secretary-treasurer  and  manager  of  the 
Norman  Milling  &  Grain  Company;  second  vice-presi- 
dent, F.  D.  Shaffer,  vice-president  and  manager  of  the 
Chickasha  Gas  &  Electric  Company ;  secretary-treasurer, 
H.  V.  Bozell  of  the  University  of  Oklahoma. 

R.  K.  Johnston,  manager  of  the  Washita  Electric 
Power  Company,  and  W.  E.  Blackwell,  superintendent 
of  the  Afton  Municipal  Light  &  Water  Plant,  were 
elected  to  the  board  of  directors. 

The  entertainment  features  of  the  convention  in- 
cluded a  luncheon  given  by  the  Nunn  Electric  Company, 
the  annual  banquet,  a  visit  to  the  Ford  assembly  plant 
and  a  Jovian  rejuvenation. 
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Final  Hearing  on  National  Electrical  Safety  Code 

Representatives  of  the  National  Electric  Light  Association  Do  Not   Indorse  the  Work  of  the 

Bureau  of  Standards,  Although  Its  Work  Is  Commended  by  Representatives 

of  Municipalities  and  State  Commissions 


AFTER  preliminary  hearings  at  the  La  Salle  Hotel, 
Chicago,  on  Friday  and  Saturday  of  last  week, 
what  is  said  to  be  the  final  public  hearing  on  the 
national  electrical  safety  code  promulgated  by  the  Bu- 
reau of  Standards  of  Washington,  D.  C,  was  held  on 
Monday  and  Tuesday  at  the  same  hotel.  Although 
Tuesday  was  a  holiday,  all  of  the  sessions  were  well 
attended. 

The  general  sentiment  of  the  men  representing  the 
various  electrical  interests  was  that  if  the  Bureau  of 
Standards  could  control  the  administration  of  its  rules, 
and  could  definitely  order  them  changed  or  suspended, 
where  the  cases  might  justify  it  after  the  rules  had 
been  made  mandatory  in  certain  localities,  there  would 
be  no  objection  to  the  issuance  of  the  code.  Repre- 
sentatives of  the  National  Electric  Light  Association, 
the  American  Institute  of  Electrical  Engineers  and  the 
Electric  Power  Club,  however,  pointed  out  that  such 
control  was  entirely  impossible.  Objections  were  made 
not  so  much  to  the  rules  themselves  as  to  the  method  of 
their  administration. 

Municipal  inspectors  and  representatives  of  state 
commissions  held  the  floor  during  most  of  the  two  day 
sessions  and  the  evening  session.  To  the  commission 
and  inspection  department  representatives,  the  rules  as 
they  now  stand  seemed  to  be  in  the  main  acceptable. 
Steam  railroad  men,  electric  railway  men,  telephone  and 
telegraph  representatives,  although  objecting  in  some 
cases  to  details,  also  seemed  to  be  favorably  impressed 
with  the  code.  Dr.  Rosa  of  the  Bureau  of  Standards 
maintained  throughout  the  right  of  the  Bureau  of 
Standards  to  issue  such  a  code,  although  admitting  that 
the  bureau  has  no  legal  authority  to  enforce  it.  He 
said  it  was  not  the  wish  of  the  Bureau  of  Standards  to 
foist  a  burdensome  code  upon  the  electrical  industry, 
and  that  the  code  as  finally  amended  represented  the 
best  co-operative  work  of  the  Bureau  of  Standards  and 
the  operating  and  engineering  talent  of  the  electrical 
industry.  The  rules  in  his  opinion  are  reasonable  and 
easily  complied  with.  They  will  probably  be  printed 
and  issued  for  trial  some  time  in  the  summer  after  such 
specific  suggestions  as  are  thought  fair  and  which  may 
be  received  in  writing  up  to  July  1,  have  been  added 
to  them. 

Development  of  the  Code 

Dr.  E.  B.  Rosa  of  the  Bureau  of  Standards,  in  speak- 
ing of  the  origin  and  development  of  the  national  elec- 
trical safety  code  at  the  opening  session,  traced  the 
work  of  the  Bureau  of  Standards  from  the  time  Con- 
gress gave  it  permission  to  investigate  methods  of  re- 
ducing the  life  and  accident  hazard  in  the  generation, 
distribution  and  use  of  electricity  in  July,  1913,  to  the 
present  day.  He  told  of  the  various  hearings  held  in 
different  parts  of  the  country  and  of  the  results  there- 
by attained.  He  said  that  it  was  early  realized  that  an 
electrical  safety  code  to  be  truly  national  must  be  based 
upon  the  experience  and  conditions  of  the  entire  coun- 
try. At  every  hearing  discussion  and  criticism  of  the 
rules  were  invited  and  every  effort  was  made  to  learn 
the  best  opinions  of  the  most  experienced  engineers  and 
operators  on  the  subject  of  safe  construction  and  oper- 
ation. 

The  code,  he  says,  has  been  so  drawn  as  to  make  it 
reasonablv  flexible  in  administration,  and  although  the 


Bureau  of  Standards  recognizes  that  it  is  not  a  perfect 
work,  it  believes  it  is  not  only  the  most  complete  but  by 
far  the  best  balanced  electrical  safety  code  that  has 
ever  been  prepared.  It  is  the  hope  of  the  Bureau  of 
Standards  that  during  the  first  year  the  code  will  be 
regarded  as  on  trial,  and  that  it  will  not  be  adminis- 
tered rigidly  or  in  such  a  way  as  to  cause  embarrass- 
ment or  unreasonable  expense  to  any  company. 

Hazards  Should  Be  Lessened 

Dr.  Rosa  asked  the  same  splendid  co-operation  in  the 
adoption  and  use  of  the  code  that  has  been  shown  in  its 
preparation.  It  should  now  be  adopted  in  practice,  he 
said,  and  further  developed  and  improved  by  the  ex- 
perimental method.  The  interests  of  those  who  are  to 
observe  it,  he  claimed,  are  sufficiently  safeguarded  so 
that  with  an  intelligent  administration  it  will  work  out 
satisfactorily  in  practice.  By  co-operating  with  ad- 
ministrative authorities  in  its  adoption  and  observance, 
a  reasonable  interpretation  and  administration  is  much 
more  likely  to  be  secured  than  if  its  adoption  is  opposed 
and  its  observance  neglected.  The  public  has  an  inter- 
est and  responsibility  in  the  matter  that  is  nowhere 
questioned,  and  public  utility  companies  and  employers 
of  labor  think  not  only  of  the  financial  and  legal  aspects 
of  safety  problems,  but  of  the  moral  aspect  as  well,  and 
the  question  of  the  good  name  and  greatest  success  of 
the  electrical  industry.  The  aim  of  the  safety  code  is 
not  to  secure  100  per  cent  of  safety,  but  to  come  just  as 
near  to  100  per  cent  as  is  practicable  and  reasonable. 
Gradually  the  standard  can  be  raised.  At  the  outset  the 
aim  is  to  require  what  is  reasonable,  and  to  recommend 
as  much  more  as  in  any  case  seems  practicable. 

Provisions  for  Revisions  of  Code 

The  Bureau  of  Standards  expects  to  continue  its 
study  of  the  various  subjects  covered  by  the  code  and 
of  the  results  of  its  application  in  practice,  and  will  be 
glad  to  receive,  from  the  various  municipalities  and 
commissions  which  may  adopt  it  and  from  any  com- 
pany using  it,  the  results  of  their  experience.  At  the 
end  of  a  year  or  thereabouts,  a  thorough  revision  will 
be  made;  the  methods  followed  in  the  revision  will  be 
substantially  the  same  as  the  methods  followed  in  the 
preparation  of  the  code,  namely,  that  all  interests  will 
be  consulted,  information  and  suggestions  will  be  re- 
ceived from  any  and  all  sources,  and  such  conferences 
as  seem  necessary  or  desirable  will  be  held. 

Those  who  took  part  in  the  general  discussion  of  the 
code  following  Dr.  Rosa's  remarks  were:  W.  H.  Blood, 
Jr.,  Boston;  Farley  Osgood,  Newark;  R.  J.  McClelland, 
New  York;  W.  H.  Merrill,  Chicago;  C.  E.  Skinner, 
Pittsburgh;  R.  H.  Nexsen,  New  York;  V.  H.  Tousley, 
Chicago;  John  Say,  St.  Louis;  R.  S.  Hale,  Boston; 
Ernest  McCleary,  Detroit;  Dr.  E.  B.  Rosa;  H.  S.  Wyn- 
koop,  New  York,  and  W.  J.  Canada. 
Position  of  National  Electric  Light  Association 

The  remarks  of  Mr.  Blood  practically  expressed  the 
sentiments  of  the  electrical  interests  outside  of  the  in- 
spection departments  represented.  What  he  said,  there- 
fore, is  given  quite  fully. 

"The  aim  of  the  Bureau,"  said  Mr.  Blood,  "is  a 
worthy  one — to  safeguard  the  lives  of  the  electrical 
worker  and  the  public. 
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"The  aspiration  of  the  Bureau  to  devise  b  code  which 
will  be  universally  adopted  and  become  national  In  ap 

plication,  as  well  as  in  name  is,  to  say  (lie  least,  an  am 

i>it  ions  undertaking* 

"We  fully  agree  with  the  aim  of  the  llureaii  lor  all 
n(   the   electric  Companies   are   now   and    have   now   been 

tor  years  trying  to  safeguard  the  lives  of  employees  ami 
the  public. 
"The  ambition  of  the  Bureau  is  a  laudable  one,  but  If 

carried  OUl  on  the  present  lines  we  believe  that  it  is  im- 
possible of  realization,  that  is,  the  production  of  a  single 

COde,    full    of   minute   details,   cannot    be    made   to   apply 

universally  to  this  great  country  of  ones  with  the  vary- 
ing climate  temperatures  and  social  differences. 

"Theoretically,  we  believe  that  a  single  national  code 
should  be  better  than  forty-live  different  codes  applying 
in  as  many  states.  Electric  light  and  power  interests 
do  not  condemn  a  national  safety  code,  but  they  do  be- 
lieve that  if  such  a  code  is  to  find  universal  adoption  it 
must  be  general  in  type;  that  to  confine  the  rules  to 
detail  specifications  will  automatically  prevent  its  ready 
acceptance. 

"We  believe  that  the  Bureau  has  attempted  an  im- 
possible task. 

"There  are  so  many  factors  that  vary  from  state  to 
state,  even  within  the  territory  served  by  a  single  large 
electric  light  and  power  company  that  rules  for  proper 
universal  adoption  cannot  be  devised. 

"Consider  for  a  moment  variations  in  temperature — 
some  companies  operate  in  the  three  zones — can  proper 
allowance  be  made  for  this  in  a  set  of  universal  rules? 
Storms,  wind,  sleet,  ice  vary  in  different  locations  and 
an  arbitrary  division  of  the  map,  though  based  upon 
government  records,  cannot  fairly  differentiate  for  all 
conditions. 

"The  social  characteristics  of  different  communities 
certainly  call  for  different  classes  of  construction 
which  cannot  be  taken  account  of  in  a  set  of  rules. 
Many  communities  would  be  glad  to  get  poor  service 
rather  than  none  where  financial  conditions  do  not  war- 
rant first-class  service. 

"Existing  state  laws  which  can  only  be  changed  by 
new  legislation,  present  commission  rules  and  regula- 
tions which  oftentimes  can  only  be  changed  after  pub- 
lic hearings,  all  tend  to  prevent  the  adoption  of  specific 
rules.  And  finally  an  attempt  to  determine  by  defini- 
tion indeterminate  facts  only  serves  to  add  to  the  con- 
fusion. 

"Many  of  these  variations  have  been  considered  in 
the  proposed  rules,  while  many  others  it  is  admitted  are 
impossible  of  recognition. 

"It  is,  I  believe,  the  hope  of  the  bureau  that  it  may 
present  a  truly  national  safety  code  which  can  be 
adopted  by  public  service  and  industrial  commissions  of 
the  various  states  and  by  municipalities. 

"Such  a  code  it  may  be  possible  to  devise,  but  we  do 
not  believe  that  the  code  which  has  been  drafted  is  in 
such  form  as  to  lend  itself  to  general  adoption.  There 
are  but  few  commissions  or  municipalities  that  have 
adequate  forces  of  inspection  to  see  that  such  an  elab- 
orate code  is  lived  up  to,  and  there  are  some  commis- 
sions whose  inspectors  would  be  embarrassed  to  attempt 
to  explain  the  meaning  of  many  of  the  rules.  And  this 
does  not  take  into  consideration  the  multitude  of 
municipal  inspectors  who  often  have  more  political  than 
engineering  ability. 

"If  we  could  have  as  inspectors  educated,  trained  and 
judicious  men,  like  the  members  of  the  bureau  for  ex- 
ample, the  utilities  would  not  have  much  to  fear  in  the 
reasonable  interpretation  of  the  rules.  We  do  not  be- 
lieve that  the  Bureau  fully  appreciates  the  mediocre 
type  of  men,  with  exceptions  of  course,  that  will  be  re- 
quired to  administer  the  rules  if  they  are  universally 


adopted.  The  rules  may  be  changed,  we  are  told,  to  meel 
local  .  mm. Ill  [oni  ,   hul    \\r   fear  I  hat    if  t  hi:    is  done  we  will 

gel  a  political  and  engineering  conglomerate  with  its 

well  known    inconsistencies   and    irrational  conclusions. 

"We  do  not  oppose  a  national  safety  code  in  theory, 
hut    we  cannot   approve  this  type  of  a  code. 

"The  code  in  its  first  draft  was  an  impossibility.  II 
enforced    it    would    ha\e    pul    many   electrical   companies 

out  of  business  or  would  have  required  a  material  in- 
crease in  rates  even  to  pay  operating  expenses. 

"The  Bureau  very  courteously  invited  the  electrical 
interests  to  confer  with  it  and  to  criticise  its  rules. 

"I  hope  that  the  Bureau  will  not  lie  offended  when  I 
say  that  the  first  impulse  of  the  electrical  interests  was 
to  have  nothing  to  do  with  the  original  code,  but  the 
sober  second  thought  of  the  electrical  interests  was  to 
join  with  the  Bureau  in  an  attempt  to  see  that  rules 
were  promulgated  under  which  they  could  meet  their  op- 
erating expenses  and  which  would  not  entirely  stop  de- 
velopment in  sparsely  settled  districts. 

"We  realized  that  the  Bureau  was  serious  in  its  in- 
tent to  get  out  the  rules  and  so  in  the  spirit  of  self-pro- 
tection we  found  ourselves  forced  to  co-operate.  The 
Bureau  will,  however,  admit,  I  think,  that  after  we  got 
under  way  our  co-operation  was  active,  constructive 
and  serious.  A  rough  estimate  shows  that  we  have  al- 
ready spent  in  time  and  expenses  in  the  work  in  excess 
of  $100,000  and  the  end  is  not  yet.  The  Bureau  has 
spent  perhaps  half  as  much  in  addition. 

"At  this  point  in  my  discussion  I  must  digress  from 
the  main  issue  a  moment  to  pay  a  tribute  to  the  per- 
sonnel of  the  Bureau.  As  educated  physicists,  as  pol- 
ished gentlemen,  as  careful  investigators  and  as  per- 
sonal friends  we  would  have  to  hunt  a  long  time  to  find 
their  superiors.  In  courtesy  and  in  patience  we  have 
seldom  seen  their  equal;  and  on  account  of  all  of  these 
remarkable  personal  qualities,  it  makes  it  a  most  un- 
pleasant task  for  me  to  criticise  the  results  which  they 
have  accomplished. 

"Nevertheless,  from  a  business  standpoint,  the  Bu- 
reau and  the  country  at  large  should  know  that  we  are 
not  satisfied  with  the  code.  The  present  draft  is  neither 
the  ideal  code  of  the  Bureau,  nor  is  it  in  accord  with 
present  standard  practice — it  is  simply  a  compromise 
document — based  partly  on  theory  and  partly  on  prac- 
tice and  as  such  is  objectionable  to  many  of  the  elec- 
tric companies. 

"On  theory,  it  is  in  some  cases  ahead  of  the  times  and 
on  practice  it  is  lagging  behind.  One  company  will  find 
some  rules  a  hardship  while  another  company  will  ex- 
perience equal  difficulty  in  complying  with  some  entirely 
different  rules. 

"Standardization  too  early  in  a  rapidly  changing  art 
tends  to  dull  initiative.  Rules  too  specific  discourage 
experimentation.  We  are  confronted  with  these  very 
tendencies  in  several  rules  of  the  present  draft. 

"Even  now,  the  rules,  modified  as  they  are,  cannot  be 
said  fully  to  recognize  present  practice  which  has  stood 
the  test  of  years,  but  rather  calls  for  requirements 
which  we  believe  will  call  for  large  capital  expendi- 
tures with  little  or  no  increase  in  safety. 

"The  development  of  standard  safety  rules  is  not  es- 
sentially an  engineering  study — it  is  an  economic  prob- 
lem. Many  of  the  engineering  features  of  the  code 
have  been  well  worked  out,  but  the  financial  effects  of 
the  inforcement  of  the  rules  has  apparently  not  received 
the  same  consideration  as  many  of  you  know.  I  have 
the  honor  to  represent  officially  the  National  Electric 
Light  Association.  At  the  present  time  as  chairman  of 
a  committee  appointed  for  their  purpose  and  as  a  for- 
mer president  of  the  association,  I  know  the  policy  of 
the  association  and  voice  the  sentiments  as  authorita- 
tively  as  any   one  man  can.     I   also  speak  as   a   rep- 
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resentative  of  some  forty  operating  companies  which 
may  be  affected  by  the  enforcement  of  this  code. 

"We  have  been  asked  for  an  expression  of  opinion  of 
the  code.  I  am  glad  we  have  not  been  asked  to  vote  on 
the  matter. 

"In  order,  however,  to  clear  the  National  Electric 
Light  Association  from  any  implied  indorsement  of  the 
code  or  any  tacit  understanding  that  we  approve  any  of 
the  rules,  I  beg  to  make  the  public  statement  that  we 
do  not  as  individuals,  nor  as  a  committee,  nor  as  an 
association,  approve,  endorse  or  ratify  the  proposed 
code  nor  any  of  its  provisions. 

"In  conclusion  let  me  say  that  we  fully  appreciate 
the  magnitude  of  the  task  which  the  Bureau  has  at- 
tempted and  we  believe  that  the  Bureau  needs  all  the 
constructive  help  based  upon  experience  that  it  can  get, 
and  we  shall  be  glad  to  co-operate  with  the  Bureau  in 
the  hope  that  ultimately  a  simple,  clear  and  comprehen- 
sive code  may  be  devised  which  will  not  alone  protect 
the  lives  of  public  and  employees,  but  which  will  tend 
to  make  safe  the  savings  of  the  investor,  will  encourage 
the  use  and  stimulate  the  development  of  what  is  even 
now  regarded  as  the  safest  form  of  energy  for  pro- 
ducing light  and  power." 

Criticisms  of  A.  I.  E.  E. 

Farley  Osgood,  speaking  for  the  American  Institute 
of  Electrical  Engineers  and  many  operating  companies, 
said  the  A.  I.  E.  E.  cannot  and  does  not  indorse  the 
code.  To  be  adopted  by  the  American  Institute  of 
Electrical  Engineers  such  a  code  would  of  necessity 
have  to  be  presented  to  the  standards  committee,  but 
the  code  is  in  no  shape  to  be  presented  to  the  stand- 
ards committee.  Mr.  Osgood  also  said  that  since  the 
National  Electric  Light  Association  is  the  organization 
most  interested  in  the  code,  the  code  should  first  have 
the  approval  of  that  association  before  being  consid- 
ered by  the  standards  committee  of  the  American  In- 
stitute of  Electrical  Engineers. 

Communication  from  Electric  Power  Club 

After  some  discussion  on  station  and  utilization  rules 
and  on  "Emergency  Car  Lighting,"  C.  E.  Skinner,  rep- 
resenting the  Westinghouse  Electric  &  Manufacturing 
Company  and  the  Electric  Power  Club,  read  the  follow- 
ing communication: 

"Rule  No.  315. — We  suggest  that  this  rule  be  de- 
leted. We  do  not  believe  that  the  danger  accruing  from 
regular  practice  is  such  as  to  warrant  the  insertion  of 
a  rule  in  the  code.  Naturally,  good  engineering  prac- 
tice requires  that  proper  precautions  be  taken  in  run- 
ning of  circuits  so  as  to  enclose  magnetic  material,  but 
we  believe  that  this  rule  in  the  hands  of  over-zealous 
inspectors  could  very  readily  be  made  to  work  a  hard- 
ship." 

Objections  were  also  voiced  to  rule  No.  352,  rule  326, 
rule  125-C  and  rule  300-C.  Regarding  the  latter,  the 
following  very  pointed  questions  were  asked: 

"We  desire  further,  information  on  this  paragraph 
as  follows:  First,  what  assurance  can  be  given  that 
there  will  be  some  central  examining  body  generally 
accepted  by  the  various  states  adopting  these  rules; 
second,  in  the  event  of  the  Underwriters'  Laboratories 
making  examinations  and  reports,  what  assurance  can 
be  given  that  state  commissions  and  others  having  the 
administration  of  the  rules  will  accept  apparatus  so 
passed  upon;  third,  is  it  intended  that  examined  and 
approved  devices  should  have  preference  over  devices 
which  meet  the  rules  in  every  way  but  which  have  not 
been  subjected  to  examination;  fourth,  are  there  any 
arrangements  under  way  for  providing  for  qualifying 
the  Underwriters'  Laboratories  as  the  examining  body 
and  are  arrangements  being  made  for  qualifying  other 


bodies  for  doing  this  work;  fifth,  is  there  any  definite 
plan  under  way  for  regulating  the  fees  which  shall  be 
charged  for  such  examination;  sixth,  how  is  it  pro- 
posed to  identify  apparatus  and  devices  which  have 
been  examined  by  the  properly  qualified  body;  seventh, 
under  whose  authority  can  such  a  body  be  properly 
qualified?" 

No  very  serious  objections  were  made  to  the  adop- 
tion of  the  code  by  municipalities  and  state  commis- 
sions. On  the  contrary,  many  heartily  indorsed  the 
work  of  the  Bureau  of  Standards. 

Discussion  of  Telephone  and  Telegraph  Engineers 

R.  L.  Rhodes,  American  Telephone  &  Telegraph  Com- 
pany, New  York,  said  the  bureau  has  proposed  a  code 
which  should  prove  valuable  as  a  reference  work  for 
commissions  and  regulatory  bodies  formulating  local 
rules,  and  such  use  should  amply  justify  the  work  and 
expense  put  upon  it.  General  adoption  of  the  code  at 
present,  he  said,  would  be  a  mistake. 

Bitter  Experience  of  Electrical  Companies 
in  Northwest 

J.  B.  Fisken,  Spokane,  Wash.,  representing  the  Wash- 
ington Water  Power  Company  and  the  Northwest  Elec- 
tric Light  &  Power  Association,  agreed  with  the  previ- 
ously expressed  sentiments  of  Messrs.  Blood,  Osgood 
and  McClelland.  Not  only  will  the  code  not  be  intelli- 
gently administered,  he  said,  but  it  will  not  reduce 
accidents.  Electric  companies  do  not  guess  but  know 
what  will  be  the  result  of  the  adoption  of  the  code  by 
a  political  commission.  So  far  as  Washington  law  is 
concerned  the  rules  will  be  retroactive.  These 
conditions  do  not,  however,  prevail  in  Oregon,  Idaho 
and  Montana.  G.  E.  Quinan,  Seattle,  said  the  wire 
spacing  rules  of  the  code  if  adopted  will  necessitate  his 
company  rebuilding  5000  poles  at  a  cost  of  $10  each. 
This,  with  other  changes,  will  call  for  an  expenditure 
of  approximately  $100,000  on  the  part  of  the  Puget 
Sound  Traction,  Light  &  Power  Company. 

Objections  of  Edison  Association 

P.  Junkersfeld,  Chicago,  speaking  for  the  Association 
of  Edison  Illuminating  Companies,  said  that  while  the 
association  cannot  indorse  the  rules,  it  is  willing  to  con- 
tinue co-operating  with  the  Bureau  as  it  has  in  the  past. 
In  reply  to  a  direct  question  from  Dr.  Rosa  asking 
what  if  anything  can  be  done  to  the  rules  to  make  them 
acceptable  to  the  association  for  trial,  Mr.  Junkersfeld 
replied  that  if  the  association  gives  approval  political 
expediency,  backed  up  by  legal  talent,  will  use  the  rules 
to  work  mischief.  Farley  Osgood,  Newark,  said  the 
attitude  of  the  electric  associations  is  neither  to  con- 
demn nor  indorse  the  rules.  If  the  Bureau  can  prevent 
the  rules  from  becoming  law  there  would  be  no  objec- 
tion to  their  issuance  and  he  suggested  that  the  Bureau 
should  include  in  its  budget  annually  a  liberal  appro- 
priation for  assisting  administrative  bodies  in  their 
interpretation  and  administration.  C.  L.  Lemaistra,  of 
the  English  International  Electrotechnical  Commission, 
when  called  upon  to  give  his  views,  said  the  English 
standardization  commission  had  not  attempted  the 
superhuman  task  of  drawing  up  such  a  code,  but  had 
confined  its  activities  to  specifications.  It  has  always 
been  extremely  careful,  said  he,  that  its  specifications 
had  not  dealt  with  safety  rules.  The  result  had  been 
that  most  of  the  specifications  represent  the  best  mod- 
ern practice  and  to  insure  keeping  each  specification  up 
to  date  a  method  is  provided  for  effecting  a  revision 
each  year.  In  closing  he  again  characterized  the  prep- 
aration of  a  national  safety  code  a  superhuman  work 
and  said  it  was  difficult  to  predict  its  effect  on  the  in- 
dustry. 
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Commission  Procedure  in  Rate  Cases 

Practise   Of  Illinois  Body  Traced  from  Complaint    to 

Writ  tin  Orda 
What  is  perhaps  the  most  important  function  of  the 
Public  Service  Commissions  in  regard  to  their  regula- 
tion of  electric  light  and  power  utilities  is  that  of  de- 
termination of  rates,  involving  as  it  does  a  thorough 
study  of  every  phase  of  utility  operation  and  affecting 
as  it  does  the  very  life  of  the  utility — namely,  its  rev- 
enue. The  procedures  Of  the  separate  commissions 
while  perhaps  different  in  detail   are  undoubtedly  very 

much  the  same  fundamentally. 

The  practice  and  procedure  of  the  Illinois  commis- 
sion in  a  utility  rate  ease  is  somewhat  as  follows.  Com- 
plaint is  usually  made  by  the  city  council  or  village 
board  of  some  municipality  to  the  effect  that  rates  are 
high  and  service  is  poor.  The  statute  provides  that 
similar  complaint  may  be  filed  by  "any  person,  cor- 
poration, chamber  of  commerce,  board  of  trade,  or  any 
industrial,  commercial,  mercantile,  agricultural,  or 
manufacturing  society."  At  the  initial,  or  preliminary, 
hearing,  the  commission  endeavors  to  ascertain  how 
general  the  complaint  may  be  among  the  public  of  a 
municipality — particularly  when  complaint  is  made  by 
other  than  the  duly-constituted  city  officials.  Often  it 
is  discovered  that  the  complaint  is  fundamentally  a 
matter  of  service  and  that  the  consumers  would  be  sat- 
isfied with  the  utility's  rates,  provided  the  service  it- 
self were  not  obnoxious.  If  the  case  resolves  itself 
into  a  service  complaint,  the  matter  is  usually  simple 
of  disposition. 

Expense  of  Inquiry  Must  Be  Warranted 

Before  entering  upon  a  full  inquiry  into  utility  rates, 
the  commission  takes  elaborate  pains  to  satisfy  itself 
that  the  expense  of  the  inquiry  is  warranted.  It  is 
useless  for  the  municipality  and  the  state  to  expend 
public  funds  raised  by  taxation  on  a  futile  investiga- 
tion, unless  there  seems  to  be  reasonable  probability  of 
a  reduction  in  rates.  Nor  is  it  fair  to  a  utility  to  en- 
gage in  a  rate  case  and  to  require  it  to  expend  large 
sums  in  the  compilation  of  an  extensive  inventory,  un- 
less the  existing  rates  appear  unduly  high.  As  to 
whether  or  not  an  elaborate  rate-inquiry  is  initiated, 
the  commission  must  decide  as  judgment  dictates. 

In  the  earlier  rate  cases,  when  the  commission  had 
little  data  and  facts  in  its  files  upon  which  to  base 
rates  by  comparison,  investigations  into  utility  rates 
were  made  upon  any  well-substantiated  complaint.  As 
the  commission  gains  in  experience,  it  is  requiring  the 
municipalities  to  make  greater  showing  as  to  the  un- 
reasonableness of  the  rates  complained  of — particularly 
when  such  rates,  by  comparison  with  other  rates  for 
similar  service  in  the  state,  are  found  to  be  near  an 
average  rate.  There  is  a  present  tendency  on  the  part  of 
the  commission  to  require  some  substantial  facts  and 
proof  on  the  part  of  a  complaining  municipality,  and, 
naturally,  an  inventory  and  appraisal  by  an  expert  en- 
gaged by  the  city  is  the  best  of  evidence. 

Upon  starting  a  rate  investigation,  the  commission 
orders  a  utility  to  file  a  complete  inventory  of  its  used 
and  useful  property,  on  or  before  a  fixed  date.  Upon 
receipt  of  the  inventory,  a  division  of  the  commission's 
engineering  staff  is  assigned  to  the  work  of~making  a 
field  check  of  the  utility's  inventory.  Synchronously 
with  the  checking  of  the  inventory,  the  engineering 
staff  endeavor  to  ascertain  all  possible  evidence  from 
the  books  and  records  of  the  company  relative  to  the 
cost  and  value  of  the  equipment  listed.  Working  in 
conjunction  with  the  engineering  staff,  a  division  of 
the  commission's  accounting  staff  compiles  a  complete 
audit  of  the  utility's  books  of  account.     It  is  the  en- 


deavor of  the  commission's  employees  to  obtain  every 
possible  fact  which  experience  has  shown  will  bear 
upon  a  truthful  reflection  Of  values  and  operating  ex- 
penses  for  rate-making  purposes. 

Following  the  local  field  work,  the  commission's  em- 
ployees at  the  Springfield  headquarters,  engage  in  de- 
veloping the  field  notes  into  tabulations,  exhibits, 
appraisals,  audits,  etc.,  to  be  filed  later  as  evidence  in 
formal  hearings  of  the  case.  At  the  present  time,  three 
complete  valuations  are  submitted  by  the  staff — one 
representing  the  original  cost,  a  second  representing 
the  cost  of  reproduction,  and  a  third  representing  a 
normal  cost  which  is  a  combination  of  original  cost  of 
non-fluctuating  equipment,  the  reproduction  cost  of 
land,  and  a  weighted  average  of  fluctuating  materials, 
all  modified  more  or  less  by  the  dictates  of  judicial  de- 
cisions.    The  last  has  been  aptly  termed  "a  mongrel." 

At  the  subsequent  hearings  of  the  rate  case,  the  en- 
gineering and  accounting  staffs  introduce  their  exhibits 
as  a  part  of  the  record  and  substantiate  the  same  by 
such  description  as  may  seem  pertinent.  The  utility 
and  the  municipality  are  likewise  permitted  to  intro- 
duce in  evidence  such  valuations  as  are  desired.  All 
expert  witnesses  submitting  valuations  are  subject  to 
cross-examination  by  opposing  counsel  or  by  counsel 
for  the  commission.  Testimony  relating  to  land  values 
is  frequently  taken  by  an  examiner  detailed  to  hold  a 
hearing  in  the  municipality  affected,  thereby  permit- 
ting local  real  estate  men  to  submit  testimony  with  lit- 
tle trouble  and  expense. 

Whenever  the  hearings  of  a  rate  case  are  completed, 
the  parties  to  the  cause  are  permitted  to  file  briefs  and 
to  argue  orally  before  the  entire  commission,  if  they  so 
desire.  The  commission  assigns  to  some  one  of  its 
staff,  the  duty  of  abstracting  the  record  of  the  case. 
This  abstract  contains  all  the  tabulations  and  data 
which  are  an  essential  prerequisite  to  a  judicial  de- 
termination by  the  commission  of  fair  and  reasonable 
rates  for  utility  service.  The  testimony  in  a  utility- 
rate  case  is  usually  voluminous,  varying  from  around 
500  typewritten  pages  to  about  7000  pages. 

The  commission  in  conference  enters  an  order  pre- 
scribing the  rates  and  the  date  upon  which  the  rates 
are  to  become  effective.  The  commission's  order  is 
subject  to  review  by  the  Circuit  Court  of  Sangamon 
County  and  to  appeal  to  the  Supreme  Court  of  Illinois. 


Sections  of  the  Associated  Manufacturers  of 
Electrical  Supplies 

A  meetings  of  representatives  of  the  electric  lighting 
fixture  manufacturers  was  held  on  Thursday,  May  25, 
at  the  Hotel  Biltmore,  New  York,  in  response  to  an  in- 
vitation issued  by  the  Associated  Manufacturers  of 
Electrical  Supplies  to  consider  the  formation  of  a  light- 
ing fixture  section  in  the  association. 

Many  of  the  leading  fixture  manufacturers  were  rep- 
resented. The  meeting  was  called  to  order  by  the  gen- 
eral secretary  of  the  Associated  Manufacturers  of  Elec- 
trical Supplies,  Charles  E.  Dustin,  who  explained  briefly 
that  it  had  been  called  at  the  request  of  a  number 
of  fixture  manufacturers  who  are  members  of  the  asso- 
ciation and  who  felt  that  a  fixture  section  would  be  of 
great  value  to*  the  industry. 

Thomas  M.  Debevoise,  counsel  of  the  association, 
gave  an  outline  of  the  reasons  for  organizing  the  Asso- 
ciated Manufacturers,  and  of  the  benefits  which  could 
be  derived  through  the  co-operative  efforts  of  manufac- 
turers along  the  lines  of  standardization,  etc.,  and  of 
activities  which  might  well  be  considered  in  the  section. 
Mr.  Debevoise  explained  the  method  used  in  the  forma- 
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tion  of  sections,  and  the  divisions  by  sub- committees  of 
the  various  lines  of  manufacture  in  each  section. 

The  meeting  unanimously  voted  to  form  a  lighting 
fixture  section.  H.  W.  Bliven  of  Harvey  Hubbell,  Inc., 
was  elected  temporary  chairman  of  the  meeting,  and 
Herman  Plaut  of  L.  Plaut  &  Company  temporary  secre- 
tary. The  following  sub-committees  were  named:  In- 
terior lighting  fixtures;  industrial  lighting  fixtures; 
street  lighting  fixtures. 

Nominations  for  permanent  chairman  of  the  section 
were  made,  and  this  appointment  will  be  made  at  the 
next  meeting  of  the  board  of  governors  on  June  21. 
Herman  Plaut  was  elected  permanent  secretary  of  the 
section,  and  H.  W.  Jones  of  the  General  Electric  Com- 
pany permanent  treasurer. 

The  molded  or  formed  insulation  section  of  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies  will  meet 
at  the  Hotel  Biltmore,  New  York,  on  Monday,  June  5. 
E.  B.  Hatch,  chairman  of  the  section,  will  preside.  This 
is  the  annual  meeting  of  the  section,  at  which  officers 
will  be  elected  and  committees  appointed  for  the  com- 
ing year.    The  meeting  has  been  called  for  3  p.  m. 

Directly  following  this  meeting,  at  4.30  p.  m.,  the 
manufacturers  of  overhead  line  material  will  meet  to 
consider  a  section  covering  this  particular  line,  which 
is  of  greater  importance  every  day,  with  special  prob- 
lems of  its  own  to  be  met. 

On  June  8  the  following  sections  of  the  Associated 
Manufacturers  of  Electrical  Supplies  will  hold  their 
meetings  at  the  Hotel  Biltmore,  New  York:  Porcelain 
section,  9  a.  m.,  J.  E.  Way,  chairman;  knife  switch  sec- 
tion, 10  a.  m.,  J.  H.  Trumbull,  chairman;  panelboard 
and  switchboard  section,  2  p.  m.,  C.  L.  Eidlitz,  chair- 
man; outlet  box  section,  3.30  p.m.,  R.  B.  Corey, 
chairman. 

In  last  week's  issue  it  was  erroneously  stated  that 
the  next  meeting  of  the  association  would  be  held  at 


Hot  Springs,  Va.,  on  June  8.  It  is  the  meeting  of  the 
fan  motor  section  which  will  be  held  at  that  time  and 
place,  not  the  meeting  of  the  association. 


N.  E.  L.  A.  Convention  Exhibit  Successful 

Overflowing  the  space  of  15,000  sq.  ft.  first  allotted, 
being  the  main  floor  of  the  Auditorium  Theater,  into 
the  ground  floor  foyer  and  a  large  part  of  the  second 
floor  foyer,  the  exhibit  of  new  devices  and  apparatus 
by  the  Class  D  manufacturing  members  of  the  Na- 
tional Electric  Light  Association  at  the  annual  con- 
vention in  Chicago  a  week  ago  was  very  successful.  In 
point  of  interest,  utility  and  attractiveness  it  is  be- 
lieved that  this  year's  exhibit  was  the  best  ever  un- 
dertaken by  the  association.  A  special  feature  this 
year  was  the  inclusion  of  the  new  Electric  Vehicle  Sec- 
tion exhibit.  There  were  sixty  exhibitors  in  the  ex- 
hibition hall  and  some  twenty  applications  had  to  be 
refused  owing  to  lack  of  space. 

Every  effort  was  made  to  produce  an  attractive  as 
well  as  useful  exhibit  and  it  was  the  consensus  of  opin- 
ion of  those  present  that  the  committee  succeeded  ad- 
mirably. The  exhibits  were  so  laid  out  that  there  was 
no  obstruction  to  the  general  view  of  the  exhibit  on 
entering.  The  decorations  and  the  colors  harmonized 
well  with  the  surroundings.  Flowers  were  abundantly 
used  and  concealed  banks  of  vari-colored  lamps  pro- 
duced twilight  and  other  effects. 

In  preparing  this  exhibit  the  committee  labored  un- 
der the  greatest  of  difficulties.  Besides  having  to  board 
over  the  seats  of  the  theater  for  the  floor  of  the  exhibit, 
put  up  the  booths,  and  look  after  the  decoration  effects, 
the  committee  had  to  contend  with  the  strike  of  Chicago 
expressmen  which  tied  up  local  transportation  and 
caused  considerable  confusion. 
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Public  Policy  Ideals  Bring  Commercial  Results 

Hints  based  on  Central  Station  Experiences  Showing  the  Close  Relation  Between  "Pleasing  the 

Public"  and  Increasing  Sales 

Tins,-  suggestions  and  criticisms  (in   a  collection  o]  practices  which  have  been  in,, 
iiilhi  testa!  during  a  long  period  of  years  and  proved  successful.     While  names  of 
companies  and  i ndirid mils  arc  not  published   the  article  is  a  presentation   of  facts 


CONSISTENCY,  in  policy  is  too  powerful  a  factor 
in  sound  public  relations  to  he  disregarded  safely. 
it  is  equally  important  as  a  factor  in  commercial 
development.  The  substantial  value  of  ■  continuous 
policy  in  centra]  station  management  is  proved  by  the 
successful  commercial  growth  of  more  than  one  com- 
pany. It  is  illustrated  strikingly  in  one  city  where  the 
number  of  customers  equals  15  per  cent  of  the  total 
population.  The  fact  that  this  particular  city  and  the 
surrounding  villages  have  increased  in  population  at 
more  than  the  normal  rate  has  accentuated  the  effect  of 
the  uninterrupted,  unchanging  policy  of  the  company. 
The  advantage  of  a  continuing  theory  in  business  re- 
lations is  that  consumers  know  what  attitude  they  will 
find  on  matters  affecting  their  service.  When  the  same 
management  is  closely  in  touch  with,  or  directly  respon- 
sible for,  the  policy  on  all  questions  of  principle  and 
detail  the  public  expects 
a  uniform  plan  of  action. 
One  company  which  main- 
tained its  principles  con- 
sistently has  increased  its 
gross  earnings  in  the 
period  of  ten  years  a  total 
of  more  than  800  per 
cent. 

"Company  policy,"  if 
wisely  formulated,  is  not 
a  personal  matter  for  one 
individual  or  even  for  two 
or  three  officials  who  meet 
the  public  most.  It  is  a 
living  influence  in  all  de- 
partments which  touch  intimately  the  daily  relations 
of  public  and  utility.  To  find  out  what  the  public  wants, 
to  furnish  it  if  it  can  be  furnished,  and  to  say  frankly 
if  it  cannot  be  furnished,  can  be  made  a  fundamental 
rule  to  control  every  branch  of  the  service. 

A  Tested  Policy 

Some  twenty  years  ago  the  principal  owners  of  a 
company  in  a  growing  community  were  confronted  by  a 
critical  situation.  The  company  had  been  doing  only 
the  "cream"  of  the  business,  charging  high  rates  and 
thus  developing  grave  competition.  The  alternatives 
open  were  to  try  to  do  all  the  business  at  about  one-half 
of  the  existing  rates  or  to  accept  the  existing  undesira- 
ble conditions  as  permanent,  with  eventual  liquidation 
as  a  possible  contingency.  It  was  decided  that  better 
use  of  the  investment  had  to  be  made,  that  financing 
would  have  to  be  on  a  broader  scale,  but  not  necessarily 
at  reduced  profit.  The  statement  of  principles  which 
was  then  adopted  was  in  effect  as  follows : 

The  property  must  be  maintained  so  that  its  value 
should  be  not  less  at  the  end  of  the  year  than  it  was  at 
the  beginning  of  the  year.  Full  value,  not  alone  operat- 
ing efficiency,  must  be  maintained. 

Two  points  which  were  agreed  upon  as  of  equal  im- 
portance and  inseparably  connected  were  (1)  that  the 
stockholders  must  have  enough  return  so  that  they 
would  be  contented  to  hold  their  investments  and  supply 
needed  funds  for  expansion,  and    (2)    in  order  that  a 


Tested  Public  Policies 

"Company  policy  is  not  a  personal  matter  for  one 
individual." 

"We  have  never  lost  touch  with  our  public  and  we 
have  never  lost  touch  with  our  employees." 

"The  business  of  the  sales  department  is  to  make 
the  relation  with  the  public  a  continuing  one." 

"To  find  out  what  the  public  wants,  to  furnish  it  if 
it  can  be  furnished,  and  to  say  frankly  if  it  cannot 
be  furnished  is  a  fundamental  rule." 


good  class  of  employees  should  be  attracted,  that  the 
rates  of  pay  should  be  a  little  better  than  the  going 
average. 

The  excess  in  earnings  above  these  requirements,  it 

was  decided,  should  be  used  to  lower  rates  to  the  public 

Such  a  policy  is  adaptable  for  utilization  to-day.     If 

adopted  its  spirit  can  be  carried  in  a  practical  way  into 

the  commercial  department,  affecting  all  dealings. 

One  student  of  public  policy,  in  conversation  with  the 
representative  of  the  Electrical  World,  urged  that 
service  be  sold  at  the  least  margin  above  actual  cost 
that  will  bring  new  capital  into  the  business.  To  do 
this  the  management  would  have  to  know  its  exact  costs 
and  profits.  To  avoid  miscalculation  in  these  vital  items 
is  certainly  a  maxim  which  no  one  can  afford  to  ignore. 
Rate-making  that  is  calculated  upon  the  smallest  margin 
above  cost  which  will  bring  money  into  the  business 

has  another  advantage  in 
that  it  prevents  cut-throat 
competition.  It  is  a  stand- 
ing notice  that  any  com- 
petitor would  have  to  fig- 
ure very  closely  to  make 
headway. 


In  Touch  With  the 
Employees 


"We  have  never  lost 
touch  with  our  public,"  is 
a  statement  made  by  a 
company  president ;  and  he 
adds,  "We  have  never  lost 
touch  with  our  employees." 
In  the  principles  of  management  the  relations  with 
employees  are  regarded  everywhere  as  of  great  impor- 
tance. A  conspicuous  feature  of  the  management  in  one 
leading  company  is  the  declaration  that  the  property  is 
only  an  enlargement  of  the  old-time  shop  where  the 
"boss"  knew  all  the  men  and  their  wives.  As  a  group 
of  employees  grows  from  small  to  large  it  is  impossible 
for  any  one  person  to  keep  in  close  touch  with  all.  But 
no  head  of  a  department  is  considered  a  success  unless 
his  relations  with  his  staff  are  pleasant.  No  one  han- 
dling gangs  of  foreign-born  laborers  is  looked  upon  as 
successful  unless  his  men  go  to  him  with  their  troubles. 
The  company  does  not  retain  anyone  who  is  "high  and 
mighty"  with  the  "help."  Though  he  may  have  other 
good  qualities  his  inability  to  make  himself  popular  with 
the  men  employed  in  his  department  immediately 
stamps  him  as  a  failure. 

The  payment  of  the  customary  wage,  plus  a  little 
more,  is  a  rule  which  has  been  tested  by  one  head  of  a 
department  and  continued  as  a  matter  of  business,  be- 
cause it  plainly  promoted  good  service.  It  has  strength- 
ened the  organization.  A  company  which  has  never  had 
or  believed  in  a  theoretical  minimum  wage  states  that 
its  policy  is  guided  by  the  cost  of  living  and  by  the 
fact  that  it  wants  to  hold  good  men.  "Few  actual  rules 
control  our  welfare  work,"  this  company  reports.  "If 
we  can  help  our  employees  we  are  very  thankful  for 
the  chance." 

The  question  of  publicity  is  treated  from  many  differ- 
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ent  angles.  The  policy  which  governs  one  company  is 
that  its  plants,  organization  and  service  are  a  part  of 
the  daily  life  of  the  community ;  it  wants  to  be  accepted 
as  such;  it  will  make  public  any  facts  in  response  to 
actual  public  interest;  but  it  sees  no  use  in  the  sort  of 
publicity  that  merely  puts  its  name  before  the  public; 
if  the  public  does  not  want  to  know  about  internal 
matters  there  is  no  occasion  for  forcing  the  facts  upon 
unwilling  or  uninterested  readers;  the  best  publicity  is 
that  which  arises  deliberately  from  an  unswerving  policy 
to  serve  the  public. 

A  Continuing  Relation 

"The  spirit  in  which  our  sales  department  acts,"  says 
a  notably  successful  executive,  "is  that  it  is  performing 
a  service  for  the  public  and  its  business  is  to  make  the 
relation  a  continuing  one.  To  further  this  end  the  com- 
mercial department  will  find  it  advantageous  to  take 
charge  of  all  claims,  complaints  and  disputes  affecting 
customers  in  regard  to  charges,  service  or  the  occupa- 
tion of  highways  by  pole  lines  or  underground  mains 
owned  by  the  company." 

Continuity  of  service  is  a  marvelous  factor  in  the 
progress  of  good  relations  with  consumers.  In  the  early 
days  trouble  on  the  power  distribution  lines  caused  great 
difficulty  for  sales  departments,  and  in  order  to  over- 
come this,  a  means  of  closer  co-operation  between  de- 
partments was  evolved  by  various  companies.  An 
assistant  superintendent 
of  the  overhead  depart- 
ment and  a  corresponding 
official  of  the  underground 
department  are  assigned 
to  the  sales  department 
of  one  of  the  companies 
which  was  questioned  in 
regard  to  its  practice. 
They  report  to  the  heads 
of  both  their  own  depart- 
ment and  the  sales  de- 
partment. Now  the  emer- 
gency men  are  imbued 
with  the  idea  of  getting 
the     service     on.       They 

know  what  it  involves  when  a  factory  which  has  in  its 
employ  a  force  of  5000  men  loses  its  power. 

Close  Contact  With  Customers 

A  prominent  sales  manager  urges  the  importance  of 
keeping  in  touch  with  customers.  When  a  contract  is 
signed,  the  customer  should  not  be  forgotten  until  re- 
newal day  draws  near.  The  salesman  may  make  regular 
calls  on  a  chronic  fault-finder  to  ask  if  the  service  is 
satisfactory.  It  is  not  necessary  to  judge  salesmen 
alone  by  the  new  business  they  get.  To  keep  in  close 
contact  with  customers  and  to  make  full  reports  as  a 
guide  for  the  management  should  constitute  a  large 
part  of  their  duties. 

Every-day  experience  demonstrates  that  it  is  a  great 
advantage  for  salesmen  to  put  themselves  in  the  con- 
sumer's place,  asking  what  his  market  is  and  what  he 
has  to  do  in  power  costs  to  keep  a  safe  margin  in  pro- 
duction expense.  When  these  essential  points  are 
learned  the  real  study  of  the  case  from  a  power  stand- 
point may  be  begun.  But  until  the  customer's  plans  are 
found  to  be  practicable  the  promotion  of  business  should 
be  a  secondary  consideration.  Some  power  salesmen 
have  found  it  profitable  to  act  on  the  theory  that  while 
the  sale  of  service  is  the  entire  business  of  the  com- 
pany the  purchase  of  energy  is  merely  an  incidental 
cost  to  the  customer,  and  the  fair  relation  of  these  facts 
should  be  kept  in  mind.  If  a  customer,  because  of  the 
nature  of  his  demands,  cannot  be  pleased,  he  is  not  a 


Removing  a  Cause  of  Complaint 

A  small  storekeeper  telephoned  one  day  to  a  lead- 
ing company  that  the  construction  department  had 
left  material  in  the  street  which  partly  blockaded  the 
way  to  his  shop. 

The  commercial  department,  which  handles  the 
complaints,  got  busy  immediately. 

It  did  not  ask,  "Is  there  any  reason  why  this  should 
be  moved?" 

Its  question  was,  "Is  there  any  reason  why  this 
should  NOT  be  moved?" 


permanently  desirable  acquisition.  To  follow  such  a 
thought  means  that  in  many  cases  prospective  con- 
sumers will  be  told  frankly  all  the  reasons  why  they 
cannot  do  successfully  what  they  proposed. 

A  regular  practice  of  meeting  customers  in  this  way, 
followed  systematically  for  years  and  supported  by 
careful  management  in  the  operating  departments,  will 
lead  people  to  realize  that  sound  advice  will  be  given, 
that  any  service  which  is  really  wanted  can  be  secured 
with  reasonable  promptness  and,  as  an  essential  corol- 
lary in  wise  public  policy,  that  the  rate  will  be  abso- 
lutely fixed.  A  central  station  company,  like  many  other 
industries,  can  build  up  the  valuable  reputation  of  be- 
ing a  "one-price"  institution  by  consistently  refusing 
business  at  discriminatory  rates. 

The  commercial  manager  of  a  Western  company  cal- 
culates that  about  two-thirds  of  the  time  of  the  sales 
department  is  devoted  to  old  customers.  Every  sales- 
man keeps  a  record  of  his  old  and  new  customers.  The 
desire  is  to  have  every  customer  become  a  good  adver- 
tisement of  the  service.  Extreme  care  is  taken  to  avoid 
any  opportunity  for  friction.  Until  the  first  bill  for 
service  reaches  the  customer  in  this  property  he  is  in 
touch  with  only  one  part  of  the  organization — the  sales 
department,  which  even  takes  the  responsibility  for 
the  initial  credit. 

If  a  man  is  a  failure  in  the  new-business  department 
of  one  well-known  company  the  almost  invariable  reason 

is  his  inability  or   disin- 
clination to  find  out  what 
the  public  wants   and  to 
report  it  correctly.  In  this 
property      the      salesmen 
have     a     well-understood 
and     accepted     individual 
relation    with    their    own 
customers.      If    the    cus- 
tomer  is   not   pleased   he 
asks    for    the    man    with 
I  whom   he   made   his   con- 
tract; but  when  any  diffi- 
culty   arises    which    may 
|  cause  him  to  telephone  to 
•the  general  office  there  is 
always  present  some  responsible  official  of  the  company 
with  whom  he  can  talk  if  he  so  desires. 

Give  Power  or  Advice 

The  executive  of  a  company  which  has  built  up  an 
enormous  industrial  load  says  that  his  policy  is  to  have 
salesmen  maintain  friendly  relations  with  users  of 
power,  whether  customers  or  not.  "Any  concern  that 
needs  power  in  a  hurry,"  he  says,  "is  able  to  get  it  from 
us.  Many  people  expect  to  produce  their  own  power, 
find  trouble  and  come  to  us  and  we  always  give  them 
what  they  need.  Our  engineers  are  invariably  ready 
to  give  advice  to  people  who  want  it  without  regard  to 
whether  or  not  they  are  our  customers." 

A  keen  solicitor  declares:  "We  have  never  been  back- 
ward about  chancing  a  little  loss  in  order  to  try  a  new 
customer.  Losses  through  rejections  of  applications  by 
too  rigid  a  credit  rule  are  greater  than  if  we  take  mod- 
erate chances." 

A  card  index  record  of  uncollectable  and  slow  accounts 
is  kept  in  the  commercial  department  of  a  rapidly  de- 
veloping central  station  company.  If  an  applicant  has 
been  cut  off  once  or  twice  for  non-payment  and  asks 
for  service  again,  he  usually  gets  it.  Few  security  de- 
posits are  required,  and  after  a  deposit  has  been  held 
for  eighteen  months,  if  the  record  is  good,  it  is  returned. 
Of  course,  no  chance  is  taken  in  cases  where  a  customer's 
former  record  shows  that  he  was  dishonest  or  made  un- 
necessary trouble  for  the  credit  department. 
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A  trained  man  has  been  appointed  In  one  organization 
to  watch  all  cut  oil*  orders  where  mom  payment   is  the 

Cause.      Il<'   hears   (he  customer's   point    <>l    \  [{  u    and    has 

authority  to  settle  1 1 1  * •  account,  lie  collects  a  great  many 
accounts,  holds  customers  and  lessens  friction.  Since 
this  arrangemenl  was  begun  there  have  been  fewer  re 

movals  Of  meters. 

The  proportion  of  residences  wired  for  service  shows 

greal   variation   in  dillYrrnt   cities.     The  records  of  one 

company  Indicate  that  it  serves  7!)  per  cent  of  the  total 
number  of  residences,  including  the  houses  built  before 

electricity  was  known  and  popular.  About  '1  per  cent  of 
the  total,  representing  old  houses,  were  wired  for  elec- 
tricity last  year  without  any  contribution  on  the  part 
o(  the  company.    Every  new  residence  in  the  community 


which    is    of    a    value    of    $  1 , !"><)()    or    more    is    wired,    the 

execul  Ive  of  one  organizai ion  writes.    The  experience  of 
a  particularly   strong  company  shows  that   in  its  city 

houses   are    not    being    piped    lor   gafl    lighting    and   that 
Combination  fixtures  are  not  carried  by  dealers. 

Test  tiik  Meters 

A  careful  observer  of  central  station  affairs  declares 
that  one  of  the  most  important  matter-  which  affect 
public  relations  is  the  testing  of  consumers'  meters. 
Criticism  is  disarmed  if  no  argument  is  advanced  when 
a  customer  asks  to  have  the  meter  tested.  If  a  cus- 
tomer is  dissatisfied  and  a  graphic  meter  is  installed  he 
can  see  the  facts  for  himself,  and  he  has  no  suspicion 
that  the  company  is  trying  to  hide  them  from  him. 


Operation  of  an  Ohio  Interconnected  System 

Growth  of  Ohio  Service  Company's  Properties — Features  of  Transmission  Line  Construc- 
tion— Methods  Used  in  Securing  Industrial  Loads  and  Other  New  Business 


THE  interconnected  transmission  system  operated 
in  portions  of  Coshocton,  Guernsey,  Tuscarawas 
and  Harrison  Counties,  Ohio,  by  the  Ohio  Serv- 
ice Company,  a  subsidiary  of  the  United  Service  Com- 
pany, Scranton,  Pa.,  possesses  many  features  of  engi- 
neering interest.  This  Ohio  system  represents  the 
culmination  and  extension  of  several  formerly  indepen- 
dent systems,  some  of  whose  generating  plants  have 
been  closed  down  and  others  have  been  remodelled  or 
rebuilt  to  meet  present  requirements.  Furthermore, 
the  consolidation  of  these  systems  has  permitted  ex- 
tending service  to  many  communities  which  hereto- 
fore were  not  large  enough  to  support  individually 
generating  plants  of  their  own.  The  communities  now 
served  through  the  installation  of  suitable  outdoor  sub- 
stations range  from  fifty  people  up.  The  communi- 
ties which  are  reached  at  present,  as  well  as  those  which 


are  within  economical  connecting  distance  of  the  trans- 
mission lines,  are  being  canvassed  intensively  for  new 
business  along  progressive  lines,  and  a  remarkably  high 
percentage  of  saturation  is  being  obtained  in  many 
territories. 

Reasons  for  Location  of  Generating  Stations 

At  present  nineteen  communities  (indicated  on  the 
accompanying  map  with  their  corresponding  popula- 
tions and  number  of  consumers)  are  being  served.  The 
estimated  aggregate  population  of  the  towns  served  is 
65,450  inhabitants  and  the  total  number  of  consumers 
is  4685.  The  generating  stations  for  the  system  are 
situated  in  the  largest  cities,  namely,  Coshocton,  New 
Philadelphia  and  Cambridge.  Transmission  lines  pass 
through  these  cities  and  join  a  few  miles  east  of  New 
Comerstown,  forming  a  sort  of  star-shaped  system  to 


FIG.    1. — LINE    CONSTRUCTION    AND    TYPICAL    OUT-DOOR    SUBSTATION  OF  OHIO  SERVICE  COMPANY 

The  photograph  at  the  right  shows  a  three-pole  turn  in  a  transmission  line  near  Coshocton,  Ohio  ;  the  center  view  illustrates  a 
typical  straightaway  line  construction  near  Dennison,  Ohio.  These  poles  carry  the  33,000-volt  Coshocton-Dennison  line  and  the  Denni- 
son-Tippecanoe  13,200-volt  line.  The  substation  at  the  right  in  the  halftone  is  at  West  Lafayette,  Ohio.  Space  is  provided  on  the 
platform  for  three  transformers  with  only  two  connected  in  open  delta  now  installed.  Fused  air-brake  switches  and  choke  coils  are 
provided  in  the  high-tension  circuit.  The  low-voltage  switching  and  metering  equipment  are  in  the  corrugated  metal  house.  Swivel 
brackets  are  attached  to  the  frame  work  for  hoisting  and  lowering  the  transformers. 
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which  the  other  communities  are  connected.  While  the 
operation  of  generating  stations  at  the  approximate 
extremities  of  such  a  system  may  appear  contrary  to 
usual  practice  in  radial  systems,  it  represents  the  best 
practice  in  this  case,  at  least  for  the  present.  If  a  cen- 
tral plant  had  been  built  the  cost  of  maintaining  a  heat- 
ing plant  at  New  Philadelphia  and  at  Coshocton  would 
have  been  more  than  the  economies  effected  by  the  cen- 
tral station  until  the  load  increased  to  at  least  twice 
what  it  is  at  present.  All  apparatus  in  both  stations, 
however,  has  been  purchased  with  the  idea  of  moving 
it  to  a  central  plant  when  such  a  plant  becomes  eco- 
nomically possible.  It  may  be  pointed  out,  in  this  con- 
nection, that  only  the  generating  plants  at  Coshocton 
and  New  Philadelphia  are  being  operated,  the  station 
at  Cambridge  being  of  older  design  and  is  consequently 
being  held  as  a  reserve  for  emergency  operation.  Hot- 
water  heating  service  is  being  supplied  in  Coshocton  to 
a  system  having  about  120,000  sq.  ft.  of  radiation.  In 
New  Philadelphia,  exhaust  steam  is  being  furnished  for 
about  45,000  sq.  ft.  of  radiation.  On  account  of  these 
two  heating  systems,  the  plants  must  be  operated  for 
eight  months  of  the  year  regardless  of  electrical  re- 
quirements. Until  the  electric  load  grows  to  such  pro- 
portions that  the  economies  of  the  central  plant  will 
offset  the  cost  of  operating  separately  the  two  heating 
systems,  these  two  plants  will  be  maintained  in  opera- 
tion. In  anticipation  of  that  condition  arising,  however, 
a  power-house  site  has  been  purchased  at  New  Comers- 
town  on  the  Tuscarawas  River. 

Growth  of  the  System 
As  already  mentioned,  the  present  system  is  the  out- 
growth of  consolidating  several  independent  systems. 
The  interconnection  did  not  take  place  all  at  once,  how- 
ever, the  history  of  this  consolidation  being  as  follows: 
The  Tuscarawas  County  Electric  Light  &  Power  Com- 
pany in  1910,  which  served  New  Philadelphia  and  Den- 
nison,  was  purchased  first.  Soon  thereafter  the  United 
Electric  Company  which  furnished  Dennison  and  Uh- 
richsville  with  electric  service,  and  operated  a  street 
railway  between  these  towns,  and  also  the  New  Philadel- 
phia Heating  Company  were  taken  over.    These  electric 


FIG.    2 — TRANSMISSION    SYSTEM,    OHIO    SERVICE    COMPANY 

The  fractions  inclosed  in  boxes  after  the  names  of  towns  indi- 
cate the  saturation  of  the  district.  The  numerator  represents  the 
number  of  customers  and  the  denominator  the  population. 

properties  were  consolidated  into  the  County  Electric 
Company.  The  railway  department  was  organized  as  a 
separate  company,  called  the  Twin  City  Traction  Com- 


FIG.    3 — ROOF    TERMINAL    CONSTRUCTION,    OUT-DOOR    TRANSFORMER    AND    SWITCHING    STATION    AT    DENNISON,    OHIO 

At  the  structure  shown  at  the  left  terminate  the  33,000-volt  circuit  from  Coshocton  and  the  13,200-volt  circuit  going  to  Tippe- 
canoe. Jumpers  connect  the  incoming  lines  with  horn  gaps,  electrolytic  lightning  arresters  and  disconnecting  switches.  At  the  switch- 
ing station  illustrated  at  the  right  in  the  halftone  33,000-volt  energy  is  stepped  down  to  13,200  volts  and  2300  volts.  The  higher  voltage 
is  for  transmission  north  to  New  Philadephia  and  south  to  Tippecanoe.     The  lower  voltage  is  for  local  service. 
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pany.    Later  the  New  Midland  Power  &  Traction  (om 
panj   waa  acquired  and  about  that  time  the  Lafayette 
i  &  Power  Company  was  organised  to  secure  fran 
chise    rights    In    intervening   territory    ami    build    tim 
transmission  linee.     All  these  companies  early  in  L916 
were  consolidated  to  form  the  Ohio  Service  Company. 
With  this  company  has  latch  been  consolidated  the  I 
hocton   Light   A   Heating  Company  and  other  Bmaller 
companies  acquired. 

While  taking  over  and  interconnecting  several  oper 
atintf   systems    has    the   advantage   that    the    markets 
for  energy  do  not   have  to  be  originated  as  they  do 

when     new     systems    are     installed,     it     lias     the    disad 

vantage  that  the  existing  equipment  taken  as  a 
whole  is  seldom  of  similar  design  and  therefore 
involves  considerable  modification  to  permit  synchron- 
ous operation.  This  has  been  taken  care  of  by  re- 
habilitating the  larger  stations  at  Coshocton  and  New 
Philadelphia,  meanwhile  operating  them  separately. 
After  they  were  equipped  with  apparatus  that  could  be 
operated  in  conjunction  with  an  interconnected  system 
and  supply  more  than  their  local  loads,  transmission 
lines  were  erected  connecting  the  three  main  compon- 
ents of  the  present  system.  The  small  plants  in  com- 
munities served  along  the  route  were  then  shut  down 
and  service  supplied  from  the  general  system.  These 
steps  were  taken  gradually  and  involved  remodeling  the 
steam  stations  at  both  New  Philadelphia  and  Coshocton 
to  permit  more  efficient  arrangement  of  apparatus  and 
allow  for  extension  and  replacing  some  of  the  older 
equipment  at  both  places  with  modern,  higher-rated  and 
more  economical  types.  Two  hydroelectric  plants  were 
inherited  with  the  system,  one  operating  on  a  32-ft. 
head  and  the  other  on  a  9-ft.  head.  The  former  was  in 
relatively  good  condition.  The  second,  however,  was 
equipped  with  several  small  combined  belt-connected 
generators  driven  by  bevel  gears.  These  were  shut 
down  and  a  new  direct-drive  water  wheel  installed.  In 
addition  the  head-race  was  rebuilt  and  the  dam  repaired, 
thus  affording  economical  utilization  of  the  water- 
power.  The  equipment  now  operated  in  these  stations 
is  indicated  in  an  accompanying  table.  With  these  and 
other  changes  made,  including  rehabilitation  of  distri- 
bution systems  and  erection  of  out-door  substations  in 
various  communities,  all  the  towns  were  interconnected 
by  the  system  described.  The  latter  step  was  com- 
pleted just  recently  when  the  lines  between  New  Com- 
erstown  and  Dennison  and  from  Dennison  to  Tippe- 
canoe were  built. 

In  order  to  avoid  flooded  lands,  swamps  and  natural 
hazards  such  as  sliding  hill  sides,  most  of  the  trans- 
mission lines  have  been  run  along  the  shortest  route 
between  feeding  points  on  private  right-of-way  100  ft. 
wide.  Where  the  pole  rights  had  to  be  secured  for  the 
transmission  lines  these  rights  cost  usually  $1  per  pole 
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Witness 

Witness 

Witness. 
Witness 


State  of  Ohio, 

County,  u. 

Before  me,  the  undersigned,  a  Notary  Public 
peared 

Grantors  in  the  foregoing  instrument,  who  acknov 
therein  described,  have  full  power  to  grant  the  right: 
ment  as  their  free  and  voluntary  act  and  deed  for  the 


(L.MJ  OwiNf) 

(Lui.d  Own*.) 

(UfW)   OWMf) 
I  '  -"■■<•.   OwT>W) 


i  and  for  said  County  and  State,  personally  ap- 


.•ledged  that  they  are  the  owners  of  the  premises 
its  therein  given  and  that  they  signed  said  jnstru- 
le  uses  and  purposes  therein  set  forth. 


1  purposes  t 

IN  WITNESS  WHEREOF,  I  have  hereunto  subscribed  my  name  and  affixed  my  Notarial  Seal. 
this  day  of  191 


M)RM     OF    RIGHT    OF    WAY    AGREEMENT 

site.  The  form  of  agreement  made  with  persons  as- 
signing pole  rights  is  indicated  herewith. 

The  company  operates  no  transmission  lines  in  Ohio 
on  highways.  In  following  the  shortest  routes  between 
feeding  points,  it  was  frequently  necessary  to  string 
the  lines  over  hills,  but  in  such  cases  they  were  located 
go  that  they  would  be  sheltered  from  high  winds.  Many 
poles  were  purchased  from  landowners  adjoining  the 
line,  in  which  case  they  were  paid  10  cents  to  14  cents 
per  lineal  foot  of  pole  delivered. 

All  of  the  transmission  lines  with  the  exception  of  a 
few  branches,  including  those  extending  to  Port  Wash- 
ington, Gnadenhutten  and  Tippecanoe,  are  insulated  for 
33.000  volts.     However,  the  line  extending  from  Denni- 


* 
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FIG.     4 REMODELED     STATION     AT     NEW     PHILADELPHIA     WITH 

ONE    1250-KVA.     TURBO-GENERATOR    IN     OPERATION 


FIG.    5 — A    4000-KW.    TURBO-GENERATOR   IN    OPERATION    AT   THE 
COSHOCTON    STATION    BEFORE   PLANT    WAS   COMPLETED 
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COST  OF  TYPICAL  SUBSTATIONS  OF  OHIO  SYSTEM 


COST  OF  150-KW.,  13,200- VOLT  SUBSTATION  (See  Construction  Drawings) 

80  ft.  6  in.  pipe  (second  hand)  at  60  cents  per  foot $48.00 

Channels,  angles,  bolts,  etc 40.00 

Wood  plankings  and  busbar  supports 15. 00 

Foundation  concrete,  etc 20.00 

Labor,  erecting,  etc 35.00 

Structure  expense $185.00 

Three  50-kw.  transformers $1 ,  125. 00 

One  electrolytic  arrester 325.00 

One  delta  star  C.  R.  E.  three-phase  unit 210. 00 

Labor,  freight  and  electrical  connections 30.00 

Electrical  expense $1,690.00 

Total  substation  cost $1,848.00 

Cost  per  kilowatt  installed $12. 32 

COST  OF  300-KW.,  33,000-VOLT  SUBSTATION  (See  Construction  Drawings) 

Structure — 8  in.  pipe  and  fixtures $185.00 

Three  100-kw.,  33,000-volt  transformers $2,000.00 

Electrolytic  arrester 600. 00 

One  delta  star  three-phase  C.  R.  K.  unit 310.00 

Labor,  freight  and  electrical  connections 45. 00 

Electrical  expense $2,955.00 

Total  substation  cost $3,140.00 

Cost  per  kw $10. 45 

son  to  Strasburg  is  not  sufficiently  loaded  for  its  length 
at  present  to  warrant  employing  this  voltage,  so  it  is 
being  operated  at  13,200  volts.  When  it  becomes  de- 
sirable to  adopt  the  higher  voltage  it  may  be  done  by 
merely  making  changes  at  the  station  terminals.  Fur- 
thermore, the  conductors  are  placed  on  the  cross-arms 
in  such  a  manner  that  another  line  can  be  installed  to 
furnish  13,200-volt  service  for  intermediate  loads.  The 
Port  Washington  and  Gnadenhutten  branches  operate 
at  2300  volts.  It  is  probable  that  these  communities  and 
others  between  them  and  Coshocton  along  the  northern 
side  of  the  Tuscarawas  River  will  be  connected  with 
a  2300-volt  line  to  serve  very  small  loads  that  could  not 
be  economically  served  from  the  existing  33,000-volt 
system.  Several  examples  of  typical  line  construction, 
including  turns  and  crossings  are  shown  herewith. 

Itemized  unit  expenses  for  constructing  portions  of 
the  33,000-volt  and  13,200-volt  transmission  lines  are 
tabulated  above.  The  Type  A  lines,  which  are  three- 
phase,  60-cycle,  33,000-volt,  single-circuit  lines,  con- 
sist of  No.  4  medium  hard-drawn  bare  copper  wire  sup- 
ported by  45,000-volt  Ohio  brass  insulators  on  Wash- 
ington fir  cross-arms  attached  to  wooden  poles  averag- 
ing 35  ft.  in  height.  Both  wood  and  steel  pins  are  used. 
Galvanized  5/16-in.  Siemens-Martin  stranded  ground 
wire  is  supported  on  insulator  brackets  at  the  top  of 
the  poles  and  grounded  every  fifth  pole.  The  data  re- 
fers to  only  20  miles  of  line  running  through  rural  ter- 
ritory in  which  pole  rights  had  to  be  purchased  and 
permission  secured  for  cutting  trees  50  ft.  on  each  side 
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UNIT  COSTS  PER   MILE  OF  TRANSMISSION    CIRCUIT 

Line  A 

Line  B 

Securing  right-of-way 

$41.40 

103  mi 

66.45 

2.22 

1.70 

64.60 

201.00 

7.58 

31.80 
8.25 

.■{.08 
25.28 

25.44 
67.44 
17.36 
6.12 
25.60 
20.91 

342.00 
45.10 

57.50 

14.00 

6.08 

20.60 
14.30 
83.22 
134.22 
55.60 

$3.47 

3.46 

Inspecting  poles 

Cleaning  right-of-way 

150.00 

389  00 

Hauling  poles 

Digging  holes 

in  cost 
46  00 

1.97 

72.70 

Cross-arms  (total) 

54.13 

Pins  (total) 

6.10 

Insulators  (total) 

34.98 

Ground-wire  supports  (total) 

22.55 

23  40 

Conductors — three  No.  4  copper: 

37.00 

261.00 
46  40 

Ground  wire  (A  Siemens-Martin): 
Labor  of  stringing 

39.60 
15.00 

4.27 

Telephone  wire: 

68.90 

184.35 

$1,570.75 

$1,480  48 

of  the  line.  Seventy  miles  of  33,000-volt  circuit  are  in- 
stalled, however.  The  maximum  pole  height  is  55  ft., 
the  normal  pole  spacing  135  ft.  and  the  maximum  spac- 
ing, 175  ft. 

The  cost  data  under  the  heading  Line  B  are  for  lines 
of  similar  construction  except  that  they  are  insulated 
for  13,200  volts.  The  data  refer  to  8  miles  of  line  lo- 
cated at  Bristol,  Pa.  Here  the  line  was  run  on  high- 
way, no  pole  rights  being  required,  but  trees  along 
the  route  needed  considerable  trimming.  The  figures 
for  Line  B  are  given  to  show  comparisons  in  building 
cost,  the  lines  being  practically  identical.  In  the  case 
referred  to,  pole  cutting  and  conductor  stringing  was 
hindered  by  an  adjacent  trolley  circuit. 

DIFFICULTIES   OF   LINE   OPERATION 

Forty  miles  of  13,200-volt  transmission  lines  are  in- 
cluded by  the  Ohio  system.  The  usual  amount  of  trouble 
has  been  experienced  in  operating  this  transmission 
system,  but  most  of  it  resulted  on  the  33,000-volt  lines 
due  to  insulator  failure.  This  was  attributed  to  the 
fact  that  the  33,000-volt  insulator  installed  in  one  leg  of 
the  line  wire  showed  defects  in  porcelain.  The  insula- 
tors have  been  replaced  with  45,000-volt  units  of  the 
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FIG.    6 — CONSTRUCTION    OF    13,000-VOLT    OUT-DOOR    SUBSTATION 
AT    STRASBURG,    OHIO 


FIG.     7 — CONSTRUCTION     OF     A     33,000-VOLT       OUT-DOOR 
STATION   NEAR  DENNISON,  OHIO 
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type  mentioned  and  since  then  have  given  complete 
satisfaction.  When  the  tine  was  tii  |  erected  some  trou 
ble  was  also  experienced  by  hunter's  shooting  at  Insu- 
lators and  destroying  them,  about  forty  Insulators  be 
ing  damaged  in  this  manner.  The  usual  difficulties 
were  also  experienced  due  to  the  operating  force  ool 
being  familiar  with  transmission  lines  and  their  trou 

bios.     Since  then  rigid  methods  of  inspection  have  l»een 

established  and  troubles  from  this  source  are  now  prac 
tically  eliminated.    Some  Interruptions  to  service  have 


FIG.    8 — TYPE    OF    CONSTRUCTION    USED    AT    RAILROAD    CROSSING 

been  unexplainable,  however  many  have  been  traced 
to  boys  throwing  flexible  pieces  of  wire  over  the  con- 
ductor to  see  "fireworks." 

Except  at  generating  stations  at  New  Philadelphia 
and  Coshocton  practically  all  substation  equipment  is 
installed  out  of  doors.  At  Cambridge  and  Dennison 
combined  in-door  and  out-door  substations  are  employed, 
housings  being  required  for  the  rotating  equipment 
used  to  serve  electric  railways  running  out  of  these 
places.  The  out-door  equipment  at  these  places  is  rela- 
tively elaborate,  but  the  smaller  substations  serving 
small  communities  and  industrial  plants  are  compara- 
tively simple  in  construction  and  equipment,  as  indi- 
cated by  the  accompanying  drawings  and  illustrations. 
A  few  of  the  small  out-door  substations  have  structural 
steel  supports  and  frameworks,  but  the  greater  number 
are  supported  on  standards  made  of  old  pipe  which  had 
been  removed  from  the  heating  systems  in  Coshocton 
and  New  Philadelphia  and  could  not  be  used  for  other 
purposes.  The  use  of  these  pipes  has  permitted  con- 
structing substations  to  suit  each  particular  condition 
and  does  not  require  any  shop  work.  In  fact,  all  work 
that  cannot  be  performed  by  the  regular  line  construc- 
tion gang  is  done  at  the  nearest  blacksmith  shop  where 
a  hand  drill  is  usually  the  only  available  tool.  If  dis- 
carded pipe  had  not  been  available  it  would  probably 
have  been  more  economical  to  construct  the  supports 
and  frameworks  of  angle-iron  shapes  provided  they  were 
made  in  a  shop  and  delivered  to  the  substation  site 
complete. 

Industrial  Load  on  System 

The  present  industrial  load  is  6615  hp.  with  a  3300 
kw.  maximum  peak.  Since  this  load  and  future  growth 
depend  so  much  on  the  industrial  activities  in  the  terri- 
tory served  a  resume  will  be  given  of  the  principal  in- 
dustries in  each  community.  Cambridge,  Byesville, 
Pleasant  City,  Kimbolton,  and  North  Salem  are  noted 
for  their  steam-coal  mines.  Located  in  Cambridge  are 
also  two  mills  of  the  American  Sheet  &  Tin  Plate  Com- 
pany. Strasburg,  Canal  Dover,  New  Philadelphia  and 
Midvale  are  noted  for  their  fire-clay  products,  sewer 
pipe  and  coal  mines.  Two  mills  of  the  American  Sheet 
&  Tin  Plate  Company  and  the  sheet  mill  of  the  Reeves 
Manufacturing  Company  are  also  located  in  this  terri- 
tory. In  addition  there  are  the  coke  ovens  of  the  M.  A. 
Hanna  Company,  the  Belmont  Stamping  &  Enameling 


Company,   and   several   smaller   industries   .such   as   foUH 
dries,    machine    shops,    Hour    mills,    etc.      Dennison    and 
UhrlchSVille    are    surrounded    by    sewer-pipe    and    brick 
plants.      In   the   former  city   are  also  shops  of  the   l'i  mi 

sylvania  Railroad  Company.    Tuscarawas,  Gnadenhui 
ten  and  Port  Washington  are  small  towns,  surrounded 

li.\    clay   plants,  which  seem  to  be  the  entire  support    of 
these    towns.      Their    are    a    number    of    domestic    coal 
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mines  around  this  territory  which  are  being  developed, 
and  rich  deposits  of  fire  clay.  Coshocton  has  about  the 
greatest  diversity  of  manufactories.  In  it  are  located 
the  American  Art  Works,  Pope-Gosser  China  Company, 
Coshocton  Glass  Company  (manufacturing  bottles),  two 
glove  factories,  Clow  Manufacturing  Company  (manu- 
facturing plumber's  supplies  and  cast-iron  pipe),  a 
piano  and  talking  machine  company,  machine  shops  and 
foundries.  The  glass  companies  in  Coshocton  and  Cam- 
bridge represent  practically  a  twenty-four  hour  load. 
This  also  applies  to  the  fans  and  pumping  machinery 
required  by  the  coal  mines  and  brick  and  clay  mines. 
New  Comerstown  contains  another  branch  of  the  Clow 
Manufacturing  Company. 

Some  of  the  chief  industries  served  and  their  kilowatt 
loads  are  as  follows:  Coshocton:  Clow  Manufacturing 
Company,  900  kw. ;  Coshocton  Glass  Company,  475  kw. ; 
McClurg  Rubber  Company,  200  kw.     Cambridge:  The 
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FIG.     9 — LOAD    CURVES    FOR    COSHOCTON    AND    NEW    PHILADEL- 
PHIA PLANTS  AND  FOR  ENTIRE  SYSTEM 
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Cambridge  Glass  Company,  200  kw. ;  Forsythe  Coal  Com- 
pany, 400  kw.  New  Philadelphia  and  Canal  Dover: 
Harbison-Walker  Refractories  Company,  300  kw. ; 
Dover  Fire  Brick  Company,  300  kw. ;  Belmont  Stamp- 
ing &  Enameling  Company,  150  kw.  Dennison:  Penn- 
sylvania Railroad  Shops,  100  kw. ;  Evans  Clay  Company, 
100  kw. ;  Stillwater  Coal  &  Mining  Company,  350  kw. 

Methods  Used  to  Secure  Industrial  Plant  Load 

To  encourage  residence  and  industrial  loads  in  new 
fields  and  present  service  districts,  special  campaigns 
are  conducted  each  fall  and  spring,  special  attention  be- 
ing given  to  the  commercial  prospects  for  correct  light- 
ing through  personal  solicitation.  Industrial  plants  are 
canvassed  approximately  once  a  month  and  reports 
worked  up  to  compare  the  cost  of  steam  operation  with 
motor  drive  and  central  station  power.  The  same  rate 
schedule  applies  to  every  town  served  by  the  Ohio  Service 
Company.  Up  to  the  present  time  no  customers  along 
the  high-tension  lines  have  been  connected  therewith 
other  than  those  in  small  towns  where  a  sufficient  num- 
ber of  customers  with  a  possible  power  load  to  warrant 
the  extension  could  be  obtained.  As  soon  as  greater 
saturation  can  be  obtained  in  the  towns  which  are  now 
being  served  the  rural  business  will  be  developed  exten- 
sively. A  new  community  is  not  considered  possible  to 
serve,  however,  unless  twenty-five  or  more  customers 
with  a  power  load  sufficient  to  pay  for  the  investment 
in  three  years  can  be  secured.  The  earning  power  of 
present  and  future  markets  for  energy  is  based  on  a 
diversity  factor  of  three. 

In  developing  a  new  community,  the  highest  load 
factors  and  best  revenue  producers  are  always  sought 
first  to  offset  the  burden  of  the  development  period.  To 
give  diversity  and  improve  the  load  factor  special  efforts 
are  devoted  to  securing  the  sheet  and  steel  mill  loads, 
brick  plant  and  coal  mine  loads. 

New-Business  Organization  and  Methods 

The  Ohio  Service  Company  has  a  thoroughly  organ- 
ized new-business  department,  of  which  each  district 
superintendent  is  a  member.  In  addition  to  their  other 
duties  the  superintendents  follow  up  prospects  for  the 
new  business.    Also  the  meter  readers  and  all  men  who 


come  in  contact  with  the  public  are  made  to  feel  that 
they,  too,  are  members  of  the  new-business  department. 
The  manager  of  new  business,  who  is  located  in  Cos- 
hocton, works  up  all  special  problems  with  the  district 
superintendents  and  solicitors,  such  as  reports  on  iso- 
lated plants,  campaigns  on  house  wiring,  heating  ap- 
paratus, etc.  To  make  the  small  consumers  profitable 
electrical  heating  apparatus  such  as  sad  irons  and 
toaster  stoves  are  sold  to  them.  The  practice  of  the 
Ohio  Service  Company  is  to  give  each  new  customer 
a  sad  iron  or  toaster  stove  at  cost  price  with  the  privi- 
lege of  thirty-day  trial.  Since  the  meter  readers  come 
in  contact  with  the  consumers  regularly  they  have  op- 
portunities to  build  up  acquaintances  and  in  that  capa- 
city suggest  to  them  new  uses  of  electricity.  In  fact, 
many  valuable  sales  tips  are  secured  from  the  meter 
readers.  When  customers  pay  their  bills,  inquiries  are 
made  as  to  whether  the  service  is  satisfactory,  each  dis- 
trict office  in  that  way  being  made  a  clearing  house  for 
complaints.  In  addition,  surveys  are  made  twice  a  year 
for  the  same  purpose.  Complaints  are  always  promptly 
attended  to.  The  company  endeavors  to  keep  in  close 
touch  with  the  newspapers  in  each  community  and  in 
most  cases  secures  considerable  co-operation  therefrom. 

To  avoid  complications  in  securing  franchises  to  enter 
new  sections,  new  business  is  solicited  in  such  a  manner 
that  the  prospective  customer  is  persuaded  to  petition 
for  the  service  first.  Thus,  the  electric  service  company 
is  enabled  to  secure  distribution  rights  much  more  easily 
than  if  it  presented  a  petition  to  supply  service,  although 
the  final  result  is  the  same.  After  enough  petitions  for 
service  have  been  secured  to  warrant  installing  a  sub- 
station and  distribution  system  the  petitioners  are  each 
requested  to  sign  an  application  for  service,  thus  assur- 
ing some  business  during  the  development  period. 

L.  H.  Conklin  is  secretary  and  treasurer  of  the  United 
Service  Company,  Scranton,  Pa.,  and  is  general  manager 
of  all  the  subsidiary  companies ;  W.  C.  Sharp  is  general 
superintendent  of  the  United  States  Company.  C.  H. 
Howell  is  manager  of  the  Ohio  Service  Company ;  How- 
ard Walker  is  general  superintendent;  G.  L.  Bascome  of 
the  United  Service  Company  is  electrical  engineer;  G.  A. 
Mau  is  manager  of  new  business;  J.  J.  Dolan  is  superin- 
tendent of  power  stations. 
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Details  of  Equipment 

April 

So  o1   dp     *c_,  g»  i-i 

J.  B.  Clow  &  Sons.  Coshocton, 
plumbers'  supplies  and  cast- 
iron  pipe 

Mixed 

54 

60,300 

70,300 

78,300 

84, 000 !  70,200    91,500 

1530 

[Two  290-hp  motor-generators; 
500      30       35  hp  in  a.c.  ma 

72,700,  81,300 

80,300 

79,800    86,500    94,000 

Coshocton  Glass  Co.,  Coshoc- 
ton, manufacturer  of  liquor 
bottles 

Mixed 

144 

3,500,000 

bottles 
(rated) 

11,110    10,400 

46,800 

11,200    36,600:  72,500 

365 
225 

600 

9 

9 

1 

43,800 

1080 

112.5     1 

M 

Two  75-hp  compressors;  two  50- 
hp  Sirocco  blowers;  one  50-hp 

8,000    25,900 

11,200 

13,400    65,700 

81,400 

compressor  (all  900  r.pjn. 
three-phase  60-cycle  G.  E. 
motors);  also  35  h|>  in  box  and 
blacksmith  shop*. 

Dover  Fire  Brick  Co.,  Stras- 

Individual 

54 

10.800,000 
brick 
(actual) 

11,190!  10,600 

32, 960 j  19,050 

20,070 

25,460 

27,400 

1 
1100    2 

Two  40-hp  580  r.p.m.  Blip-ring 
motors,  on  dry  and  wet  pans 

burg 

11,550 

22,250 

19,850 

21,740 

23,940 

28,660 

brick 

(9  ft.).  One  40-hp-screen-clay 
machine,  one  lO-hp-dry  press, 
one  30-hp-pugmil),  one40-hp- 
wit  press,  one  7.5-hp-fan,  one 
15-hp-fan,  one  3-hp-pump,  all 
induction  motors. 

Stillwater  Coal  Co.,  Stillwater, 

Individual 

96 

5,212,500 

tons 

(actual) 

27,150    19,400 

i   

L'S. 1)1)0 

45,500* 

303* 

One  150-kva  440-volt,  one  200- 
kva   440-volt    Lynch 

shaft  coal  mining  (steam  and 
domestic  coal) 

24,300 

26,300 



25,100 

31,550 

generator;   one   75-hp  hoist. 

one  25-hp  2-speed  fan,  induc- 
tion motors. 

Dennison  Water  Works,  Den- 

Individual 

147 

649,568,000 
million 
gallons 

90,598    96,418 

98,164  100,686  109, 416J108, 831 

2 

630,000 

6300 

1945 
gal. 

160 

One   25-hp   centrifugal   pump; 
one  175-DD  centrifugal  pump. 

nison,  city  water  pumping  to 
reservoir 

112,908  118,146 

1 

102,044  107,864  104,5661 109, 610 

1 

*For  seven  months'  operation  only. 
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Increase  of  $5,200,000  in  March   Energy  Revenue 

Gross  Earnings  From  Light  and  Power  Sales  for  First  Quarter  of  1916  Total  $107,300,000— 

Output  Equals  5,452,000,000  Kw.-Hr. 


Born  earnings  and  output  of  the  central  station 
industry  of  the  United  states  for  March  last, 
according  to  the  statistics  received  and  compiled 

by   the    ELECTRICAj     WORLD,    were   in   excess   of  those  of 

March,  1914,  by  a  very  gratifying  amount.  The  gross 
income  from  light  and  power  sales  for  March,  L916, 
was  $84,000,000,   in   comparison   with   $28,800,000   for 

March  of  the  previous  year,  which  is  a  Rain  of  is  per 
cent,  or  $5,200,000.     The  output    for   March.    L916,  was 

TAUl  I    l    CBNTRAL-STATION   RETURNS  FOB  TWELVE-MONTH   PERIOD 


[room  num  thk  3au  01 

Knkiuiy 

ku  .-Hit.  Output 

Percent- 

age of 
Industry 

Repre- 

Pec 

l'cr 

sented 

1915 

1914 

Cenl 

1915 

1914 

Cent 

In- 
crease 

or ease 

April.... 

65 

^18,406,412 

117,678,784 

4  2 

900,536,022 

859,235,144 

4.8 

May.... 

65 

17,644,205 

16,764,546 

53 

920,895,324 

842,386,583 

9.3 

June. . . . 

65 

17,603,614 

16,476,266 

6.9 

925,067,308 

836,292,076 

10.6 

July 

64 

18,488,793 

17,200,827 

7.5 

971,699,054 

880,708,487 

10.4 

August. . 

64 

17,342,796 

16.024,893 

8.2 

951,752,053 

853,381,696 

11.3 

Sept 

65 

18,547,170 

17,074,927 

8.6 

1,003,606,094 

871,573,412 

15.1 

Oot 

65 

20,112,813 

18,329,490 

9.8 

1,087,786,658 

949,288,459 

14.7 

65 

21,899,048 

19,720,232 

11.6 

1,150,669,073 

948,704,941 

21.3 

Dec 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404 

1,004,108,399 

22.5 

1916 

1915 

1916 

1915 

Jan 

65 

25,286,336 

22,352,721 

13.2 

1,200,672,462 

984,205,683 

22.0 

Feb 

64 

22,025,50S 

19,061,417 

15.7 

1,111,999,218 

857,915,989 

29.7 

March.. . 

64 

21,764,199 

18,469,047 

18.0 

1,194,340,132 

950,153,185 

25.8 

1,867,000,000  kw.-hr.,  in  comparison  with  1,485,000,000 
kw.-hr.  for  March,  1915,  an  increase  of  382,000,000 
kw.-hr.,  or  25.8  per  cent. 

The  March,  1916,  output  was  larger  than  that  for  any 
previous  month,  but  since  the  lighting  hours  in  March 
were  decidedly  less  than  those  for  either  February  or 
January,  the  March  income  was  the  smallest  of  any  of 


the  first  three  months  of  the  year.  Since  the  output  for 
March,  L916,  was  greater  than  for  any  previous  months, 
it  would  indicate  an  expanding  demand  on  the  part  of 
industrial  establishments   for  electric  power. 

For  the  first  quarter  of  the  present  year,  the  indus- 
try's gross  earnings  amounted  to  $107,300,000,  which 
was  15.6  per  cent  or  $14,300,000  greater  than  that  for 
the  first  quarter  of  1915.  The  output  for  the  first  quar- 
ter of  the  present  year  amounted  to  5,452,000,000  kw.- 

ABLE  III-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  UNITED  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 

Group  1 6.5 

Group  2 2.8 

Group  3 10.1 

Group  4 I  6.9 

GroupS 4.7 


OUTPUT: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


10.1 
9.1 

11.2 
6.0 

14.8 


July 

Aug. 

Sept. 

Oct. 

5.3 

7.2 

7.3 

8.7 

8.8 

9.1 

10.0 

11.4 

9.7 

14.5 

15.4 

23.4 

8.2 

8.0 

9.0 

8.7 

8.5 

7.5 

11.9 

5.7 

11.1 

9.7 

12.2 

10.7 

18.1 

19.0 

18.9 

21.4 

4.5 

13.0 

24.0 

27.3 

12.5 

10.9 

11.3 

13.4 

20.5 

12.7 

19.3 

1.7 

Nov. 

Dec. 

Jarw 

Feb. 

9.8 

10.2 

10.7 

14.0 

12.8 

13.8 

21.3 

20.0 

18.0 

19.8 

18.3 

20.7 

11.9 

13.6 

13.1 

15  7 

13.0 

13.0 

7.2 

18.5 

17.0 

19.0 

19.0 

26.2 

29.0 

31.5 

28.0 

40.6 

36.0 

33.0 

33.2 

39.6 

18.0 

16.3 

22.6 

29.7 

13.4 

9.7 

8.5 

22.4 

16.4 
18.7 

28.1 
17.5 
26.3 


22.7 
28.3 
39.0 
18.0 
30.0 


hr.,  which  was  25.8  per  cent  or  1,113,000,000  kw.-hr. 
greater  than  that  for  the  first  quarter  of  last  year. 

It  will  be  noticed  from  a  study  of  Tables  I  and  II 
that  the  percentage  of  increase  for  gross  income  was 
greater  during  the  month  of  March  last  than  during 
the  month  of  February,  while  in  every  case  the  per- 
centage increase  in  output  was  less  for  March  than  for 
February.  This  is  easily  understood  when  it  is  remem- 
bered that  February,  1916,  had  one  more  day  than  Feb- 
ruary, 1915,  and  since  the  phenomenal  growth  this 
year  is  attributable  mostly  to  power  load  which  does 
not  command  as  high  a  rate  per  kilowatt-hour  by  far 


TABLE  II-CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH 

PERIOD 

i 

13 

New  England  States 

Atlantic  States 

fa 

Central  States 

fa 

Pacific  and  Mountain  States 

Month 

"I 

<-i  a 

(Illinois  Excluded) 

>-i  a 

l-sa 

ii 

o  g 

as 

~a& 

<si 

■fi« 

:  g  a 

1914          lO  g 

■Srt 

a§ 

n« 

s& 

v.- 

1915 

1914 

Sb 

1915 

i* 

1915 

1914 

og 
jS  a 

1* 

1915 

1914 

ft 

Ah~i 

ft 

,ew-< 

CL, 

0." 

a, 

CLci-1 

April 

67 

$2,109,767 

$1,976,473 

6.8 

69 

$7,510,810 

$7,241,164  |  3.9 

57 

$5,003,673 

$4,773,949 

4.8 

88 

$3,475,740 

$3,366,830 

3.2 

May 

67 

2,035,680 

1,887,606 

7.9      69 

7,100,334 

6,912,581 

2.6 

57 

4,946,907 

4,577,818 

8.1 

88 

3,383,749 

3,233,989 

4.8 

June 

67 

2,063,423 

1,874,575 

10.2  I  69 

6,945,986 

6,628.523 

4.8 

57 

4,993,410 

4,492,411 

11.2 

88 

3,409,738 

3,281,696 

3.9 

w 
o 

July 

66 

2,020,513 

1,835,968 

10.2 

68 

6,710,217 

6,519,442 

2.9 

56 

4,801,699 

4,211,641 

13.9 

88 

3,539,168 

3,317,713 

6.8 

August .... 

63 

2,057,635 

1,855,140 

11.0 

68 

6,853,118 

6,511,307 

5.3 

56 

4,749,082 

4,231,322 

12.2 

88 

3,545,454 

3,288.729 

7.8 

September . 

66 

2,162,064 

1,949,663 

11.0 

68 

7,288,842 

6,904,245 

5.5 

57 

5,285,358 

4.691,751 

12.6 

88 

3,664,215 

3,387,717 

8.2 

u 

October 

66 

2,327,214 

2,073,059 

12.3 

68 

8,096,982 

7,550,808 

7.2 

57 

5,820,653 

5,153,314 

13.0 

88 

3,798,012 

3,477,051 

9.3 

2 

November . 

66 

2,472,539 

2,188,049 

13.0 

67 

8,894,805 

8,158,589 

9.0 

57 

6,342,582 

5,554,226 

14.2 

88 

4,069,995 

3,703.124 

10.0 

i—i 

December. 

66 

2,817,557 
1916 

2,448,813 
1915 

15.0 

67 

9,335,396 
1916 

8,529,866 
1915 

9.4 

57 

6,983,909 
1916 

6,063,349 
1915 

15.1 

88 

4,150,045 
1916 

3,773,810 
1915 

10.0 

January .  . . 

66 

2,819,144 

2,432,177 

15.0 

67 

9,589,347 

8,564,488 

12.0 

57 

7,834,831 

6,717,799 

16.6 

88 

4,182,114 

3,823,156 

9.4 

February.  . 

66 

2,599,760 

2,185,967 

18.8 

67 

8,978,797 

7,854,345 

14.3 

57 

6,660,062 

5,568,337 

19.7 

86 

3,663,268 

3,338,489 

9.8 

66 

2,595,777 

2,122,177 

22.0 

67 

8,993,984 

7,655,990 

17.5 

56 

6,367,764 

5,298,455 

20.1 

86 

3,682,743 

3,274,175 

12.5 

H 

f 

April .. 

67 

68,475,232 

62,442,110 

9.7 

69 

320,142,323 

311,476,008 

3.0 

57 

257,967,434 

237,673,326 

8.5 

88 

246,287,781 

239,661,364 

2.8 

D 
(X 

O 

May 

67 

68,823,914 

61,060,621 

12.9 

69 

326,191,569 

301,440,779 

8.1 

57 

262,885,043 

236,154,464 

11.2 

88 

254,586,394 

236,082,868 

7.8 

67 

71,566,127 

60,972,379 

17.4      69 

318,245,370 

293,751,083 

8.5 

57 

265,930,311 

234,286,440 

13.2 

88 

261,083,835 

237,843,021 

9.8 

July 

66 

71,025,184 

60,755,381 

17.0      68 

320,371,761 

293,909,832 

9.0 

56 

264,498,989 

232,541,585 

13  9 

88 

274,488,334 

258,475,004 

6.3 

August. . . . 

63 

71,954,506 

60,870,433 

18.5  !  68 

329,947,721 

302,960,234 

8.9 

56 

272,508,518 

240,423,753 

13.4 

88 

276,631,551 

248,463,980 

11.3 

September . 

66 

74,835,203 

63,716,224 

17.3      68 

358,765,971 

319,549,780 

12.3 

57 

286,893,057 

247,046,941 

16.1 

88 

279,133,989 

237,795,633 

17.5 

« 

October 

66 

82,568,951 

69,882,867 

18.3 

68 

400,516,741 

353,685,472    13.3 

57 

305,962,017 

268,972,416 

13.7 

88 

292,885,623 

251,095,356 

16.8 

rr, 

November . 

66 

87,193,883 

69,359,620 

25.8 

67 

420,584,253 

355,151,259  118.5 

57 

333,528,905 

269,870,536 

23.7 

88 

301.772,412 

248,913,893 

21.0 

December . 

66 

99,744,195 

80,446,521 

24.1 

67 

447,158,465 

373,213,316 

20.0 

57 

363,859,444 

293,266,707 

24.1 

'  88 

311,034,100 

249,996,678 

24.5 

£ 

a 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January . . . 

66 

97,072,794 

77,029,974 

26.2 

67 

431,201,554 

356,809,437 

20.8 

57 

362,121,067 

284,407,361 

27.5 

88 

301,645,060 

258,982,414 

16. b 

February . . 

66 

92,855.679 

68,982,535 

34.8 

67 

411,715,612 

320,924,478 

28.1 

57 

339,326,360 

252,816,291 

34.1 

86 

259,680,376 

209,414,926 

24.0 

66 

97,321,924 

74.958,898 

29.9 

67 

439,587,380 

349,280,098 

26.0 

56 

353,753,570 

275,825,995 

28.3 

86 

294,758,332 

243,347,723 

21.3 

June  3,  1916 
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TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWAIT. 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1. 
Groi  p  2 . 
Group3. 
Group  4 . 
Group  5 . 

OUTPUT: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

11.6 

11.2 

11.0 

10.6 

12.7 

13.8 

7.0 

7.0 

9.6 

10.3 

12.6 

12.7 

21.8 

10.2 

16.5 

14.7 

17.3 

15.5 

11.9 

6.6 

9.2 

10.0 

8.8 

9.0 

2.8 

16.0 

21.2 

5.8 

8.3 

13.7 

19.0 

17.2 

17.2 

19.2 

20.8 

28.7 

20.8 

26.0 

26.0 

21.7 

18.3 

30.0 

17.9 

13.5 

12.3 

14.4 

8.7 

23.0 

17.1 

7.8 

13.6 

9.0 

20.6 

20.1 

1.0 

11.0 

15.1 

8.5 

1.8 

51.0 

14.8 
16.1 
22.8 
9.6 
23.5 


26.2 
26.5 
22.5 
18.5 
14.5 


Jan. 

Feb. 

16.5 

18.0 

15.4 

19.9 

22.1 

29.7 

11.3 

15.1 

20.6 

26.3 

29.0 

38.5 

26.0 

36.8 

39.5 

41.6 

15.0 

23.0 

22.6 

25.6 

21.5 
19.0 
38.7 
18.1 
54.5 


30.9 
27.8 
49.0 
17.4 
58.7 


TABLE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

INCOME: 

Group  1 

Group  2 

Group  3 

Group  4 

Group  5 

OUTPUT: 

Group  2 

Group  3 

Group  4 

3.8 
8.0 
7.5 
3.9 
14.8 

8.2 
11.0 
7.2 
7.1 
61.8 

1.4 
9.7 
7.5 
7.0 

t 

8.0 
17.0 

7.5 

13.8 

t 

4.0 
11.6 
8.5 
8.4 
2.0* 

9.0 
15.0 

6.4 
13.2 
11.4 

4.4 
11.0 

8.9 
10.0 
14.3 

11.6 
16.3 
10.4 
12.5 
13.8 

6.2 
11.9 
11.0 

9.8 
10.9 

12.1 
16.8 
15.8 
14.8 
2.8* 

7.6 
15.0 
10.0 
14.4 
14.6 

16.0 
26.6 
22.1 
22.0 
18.6 

8.3 
14.0 
13.1 
15.3 
12.2 

20.1 
25.5 
16.6 
18.9 
20.6 

11.1 
18.2 
11.9 
17.4 
16.0 

21.1 
26.4 
20.1 
15.6 
1.5 

13.7 
18.4 
14.6 
19.4 
15.8 

30.8 
33.4 
22.0 
21.8 
24.0 

16.7 
23.0 
20.5 
18.0 
12.2 

29.2 
26.7 
16.0 
20.8 
13.1 

•Decrease.    tResults  omitted  owing  to  insufficient  returns. 

as  the  lighting  load,  the  extreme  differences  would  nat- 
urally manifest  themselves  on  the  side  of  output. 

Industrial  conditions  throughout  the  month  continued 
on  a  very  broad  scale.  Production  was  abnormally  high, 
but  at  that  was  not  able  to  keep  up  with  consumption. 
In  almost  every  line  mills  have  been  working  at  top 
speed  and  on  overtime.  A  twofold  indication  of  the 
extent  to  which  industrial  concerns  were  being  pushed 
in  the  matter  of  production  were  the  very  high  prices 
paid  for  labor,  because  of  its  scarcity  and  the  inability 
to  meet  a  normal  schedule  of  deliveries,  owing  to  the 
scarcity  of  raw  materials.  Mines  and  metal  industries, 
although  turning  out  a  greatly  increased  volume  of  their 
products,  could  not  meet  the  demands. 

The  extent  to  which  the  central  station  industry 
profited  by  this  abnormal  industrial  prosperity  is  evi- 
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FIGS.  1  AND  4 CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN  BY 

MONTHS    IN    PER    CENT — SECTIONALLY 
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INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


June 

July 

11.4 

11.8 

5.6 

7.0 

19.6 

16.4 

12.4 

13.0 

5.0 

1.2 

10.8 

11.8 

13.5 

11.1 

26.1 

28.9 

15.7 

18.2 

20.4 

24.9 

Oct.      Nov 


12.2 

12.4 

7.5 

8.6 

21.0 

22.0 

16.9 

17.9  ! 

20.2 

13.5 

12.2 

15.2 

9.8 

9.0  , 

31.0 

29.3 

26.1 

29.0 

25.1 

48.0 

12.3 
10.2 
22.7 
16.0 
24.7 


10.4 
14.0 
34.2 
33.5 
3.0 


17.0 
10.8 
24.0 
19.8 
9.6 


22.0 
21.5 
43.0 
36.7 
17.3 


Dec. 

Jan. 

Feb. 

15.8 

14.3 

18.3 

9.8 

25.5 

20.5 

25  1 

24.3 

27.0 

18.3 

9.6 

21.1 

18.0 

5.7 

11.1 

21.9 

24.9 

30.3 

31.0 

28.8 

44.0 

41.2 

32.5 

44.0 

18.5 

53.4 

414 

20.6 

13.3 

16  9 

Mch. 


19.5 
19.1 
23.0 
23.7 
14.5 


25.5- 
32.3 
40. 6. 
33.7 
18.9 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

9.0 

5.1 

7.0 

13.9 

7.5 

7.5 

11.1 

13.0 

11.1 

11.5 

14.3 

15.7 

3.6 

7.9 

17.1 

19.7 

21.4 

20.0 

1.6* 

7.8 

0.2 

0.3 

0.1 

4.3 

3.3 

4.5 

1.7* 

15.0 

3.1 

13.5 

10.8 

6.2 

6.3 

8.4 

7.1 

9.9 

14.9 

27.5 

39.3 

40.3 

41.3 

51.0 

12.4 

8.4* 

18.5 

49.2 

52.4 

67.0 

4.5* 

11.8 

0.2 

4.1 

1.5 

6.2 

3.6 

10.9 

8.0 

21.0 

3.5 

8.3 

6.0 
17.3 
24.6 
10.8 

3.9 


13.1 
56.0 
67.0 
10.5 
1.0 


Jan. 

Feb    ! 

11.6 

6.7 

t 

t 

19.7 

22.0 

3.0 

8.2 

10.5 

17.8 

9.1 

13.0 

t 

t 

56.0 

68.8 

1.8 

13.8 

1.0 

20.1 

Mch. 


8.5 
18.7 
28.1 
17.5 
26.3 


22.7 
28.3 
39.0 
18.6 
30.0 


•Decrease.    tResults  omitted  owing  to  insufficient  returns. 

dent  in  the  report  from  manufacturers  and  jobbers  of 
electrical  goods.  All  departments  of  the  electrical  man- 
ufacturing industry  from  which  the  Electrical  World 
has  received  information,  state  that  their  business  was 
breaking  all  records  and  that  their  difficulty  was  in 
keeping  up  with  the  volume  of  orders.  Motor  manufac- 
turers have  been  swamped  with  business,  and  all  of 
the  motors  ordered  are  for  immediate  use. 

Isolated  plants  have  probably  been  giving  way  to  cen- 
tral station  service  more  rapidly  since  last  summer  than 
in  any  previous  period.  The  sudden  demands  made 
on  manufacturers  for  their  products  forbade  the  in- 
stallation of  additional  isolated  plant  equipment,  and 
the  quality  and  quantity  of  orders  demanded  a  service 
that  was  absolutely  certain. 

Besides  industrial  establishments  the  mines  are  using 
far  more  energy  this  year  than  last  for  two  reasons: 
First,  output  is  running  to  capacity  limits,  and,  second, 
more  mines  are  taking  central  station  service.  One 
other  outstanding  feature,  the  results  of  which  are  very 
noticeable  in  the  figures  for  the  Far  West,  is  the  recent 
electrification  of  the  mountain  division  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway. 

The  accompanying  curves  show  graphically  by  geo- 
graphical sections  the  percentage  of  increases  in  income 
and  output  over  a  period  of  months  as  contained  in 
Tables  I  and  II.  The  remaining  tables  show  the  per- 
centages of  increase  in  income  and  output  by  sections 
in  which  the  companies  are  grouped  according  to  the 
size  of  the  communities  served.  •  Group  1  includes  those 
companies  operating  in  cities  of  over  100,000  popula- 
tion; group  2  in  cities  between  50,000  and  100,000  in- 
habitants; group  3  between  25,000  and  50,000;  group 
4  between  10,000  and  25,000,  and  group  5  between  500O 
and  10,000. 
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FIG.    5 — CENTRAL    STATION    INCOME    AND    OUTPUT    GAIN    BY 
MONTHS   IN   PER   CENT — UNITED   STATES 
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Iowa  Central  Station  Facts  and  Factors 

Number  of  Smallei   Stations  Decreasing— Output  of  the  State  Increasing  While  Rates  and 

Expenses  Grow  Less 


Tiik  report  of  the  tacts  and  (acton  committee  of 
the  i"w;i  Section  National  Electric  Lighl   Asso- 
ciation, made  before  the  recenl  Dubuque  conven 
tion  tor  the  year  L915,  records  more  municipal  data  than 
have  appeared  in  previous  reports,  yet  the  number  of 

Commercial   stations    to   respond    is   somewhat    less   than 

last  year.  The  reason  is  probably  found  largely  in  the 
many  changes  which  have  occurred  in  ownership,  man 
agement  and  equipment  of  these  Iowa  stations  during 
the  past  year  and  the  resulting  readjustment  of  operat- 
ing methods  and  conditions.  The  coming  year  promises 
even  greater  changes.    The  decrease,  however,  is  mostly 

TAB!  I    1      M  MBER  OF  INDIVID!   \L  REPORTS  [NCL1  DED  l\   BACH 
QROl  P  FOB   E  \<ll    5  i   \i;  OF  QENER  M,  REPORT 


>  ear  <>f  Operation 

1908 

hud 

1912 

1913 

I'M  I 

1015 

Group  I                               

Group  11                  

10 

I 

2 
3 

13 

1 

('. 
5 
3 

1  i 

0 
8 
3 

7 

18 
7 

11 
4 
6 

21 

10 

8 

6 

6 

18 
3 

Group  111 

6 

Group  IV 

(i 

6 

26 

31 

38 

46 
10 

51 
13 

39 

17 

Total  commercial  and  municipal. 

26 

31 

38 

56 

64 

56 

in  the  case  of  the  smaller  stations,  and  while  the  num- 
ber of  commercial  reports  decreased  about  23.5  per  cent, 
yet  the  decrease  in  population  represented  is  only  about 
12  per  cent.  The  total  population  represented  by  both 
commercial  and  municipal  figures  is  nearly  500,000, 
about  488,000  last  year  and  452,000  this  year.  Of  the 
population  represented  by  the  present  report,  about  89 
per  cent  is  served  by  commercial  stations. 

The  accompanying  curves  show  at  a  glance  the  trend, 
by  percentages,  of  the  twenty  factors  from  1908  to  1915, 


covering  B  period  of  seven  years.  In  studying  these 
curves,  each  one  of  which  represents  one  factor,  it  must 
be  taken  into  account  that  all  factors  depend  largely 
upon  the  population,  factor  No.   1,  and  upon  the  station 


1911        1908         IBID         1012       M4 
1013         1016  1013        1015 

Year  of  Opexatioa 

TREND  OF  THE  TWENTY  FACTORS  LISTED  IN  TABLE  III  OPPOSITE, 
DURING  LAST  SEVEN   YEARS 

rating,  factor  No.  3.  Consequently  in  reports  for  those 
years  when  the  average  population  and  station  rating 
are  high,  certain  factors  will  not  have  the  same  trend 
that  would  otherwise  be  the  case  if  the  average  popula- 


TABLE  II— CENTRAL  STATION  STATISTICS  FOR  THE  STATE  OF  IOWA 


Station  Number 


Factor  No. 


Municipal  Stations 


40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

Average — 1915 
1914 
1913 


800 
1,100 
1,100 
1,800 
1,854 

2,150 
2,400 
2,400 
2,500 
3,000 

3,581 
4,025 
4,052 
4,300 
4,500 

5,500 
6,300 


g« 


3,021 
2,513 
2,640 


20.6 
'17.7 
17.7 
16.1 
17.5 

23.9 
24.4 
19.9 
13.8 
20.0 

21.5 
21.7 
16.3 

17.2 
18.7 

25.5 
21.4 


19.6 
18.3 
16.0 


225 
216 

177 


150 


117 
105 

63 
42 
62 


120 
25 
32 
52 
39 

23 
25 
50 
50 
37 

59 
50 
29 
62 
91 

33 
62 


100 


-a  6 


77 

102 


10.5 
8.3 

27.4 


29.0 
25.9 
25.7 
12  7 
40.0 

35.3 

48.7 
47.6 
61.4 
57.0 

125.0 
100.2 


14.0 
8.8 
13.0 


21.5 
25.9 
17.1 
6.4 
26.7 

15.7 
13.9 
27.2 
16  4 
20.7 

25.0 
20.0 


43.6  !  18.2 
32.4   15.8 

33.7  '  21.4 


18.5 
30.2 


23.2 
27.1 
17.2 
10.6 


19.6 
26.2 


25.0 
36.5 


<*- 

s 

3 

^< 

Bl 

rf^ 

n 

I 

"3 

a 
s 

a. 
o 

> 

12   j   13 


23.6 
22.2 
21.8 


18.5 
30.4 


23.2 
28.8 
34.2 
10.6 


19.6 
27.0 


26.0 


25.0 
36.5 


25.4 
27.1 
29.6 


108 
293 
195 
147 
179 

341 
240 
113 
110 
300 

267 
143 
403 
187 
182 

300 
175 


16.25 
20.00 
16.82 
17.10 
18.90 

21.40 
10.00 
7.08 
8.80 
15.00 

i  16.75 
I  12  40 
I  17.38 
I  16.30 
11.10 

27.30 
13.90 


28.50 
72.20 
60.10 
48.30 
57.60 

133.70 
166.60 
61.40 
41.80 
146.70 

142.60 
56.60 

142.70 
73.80 

109.00 

130.00 
88.20 


217 
180 
219 


15.68 
13.44 
12.37 


91.75 
69.10 
97.11 


20.70 
27.70 
29.30 
34.90 
34.60 

35.20 
28.50 
19.30 
24.20 
36.70 

41.70 
22.60 
37.80 
37.30 
35.70 

46.40 
32.70 


4.27 
4.92 
5.19 
5.63 
6.05 

8.40 
6.95 
3.84 
3.35 
7.33 

8.96 
4.92 
6.16 
6.43 
6.67 

11.81 
7.00 


32.66  |  6.35 
30.05  I  5.40 
31.45  I  5.13 


o  > 

Sj3 


26.30 
24.60 
30.90 
32.90 
32.10 

39.20 
69.50 
54.20 
38.00 
48.90 

53.50 
39.60 
35.50 
39.50 
60.00 

43.30 
50.40 


42.26 
41.50 
43.54 


§2 


6.3 
7.8 
4.2 


7.1 
7.8 
8.2 
7.5 
6.3 

10.4 
4.8 
6.0 
5.1 
6.0 

5.9 
5.0 


7.9 
8.5 


W  0 


64.4 
61.1 
63.5 
82.5 
94.2 

72.0 
60.0 

87^6 
70.5 

71.7 
65.2 
55.8 
63.6 
33.3 


66.0 
69.3 
71.1 


S"S 
o-S  S 
i  8-2 

Is  ft 


9.34 
9.55 
11.24 
5.77 
1.82 

10.96 
27.70 

"i'.Yl 
14.44 

15.17 
13.80 
15.65 
14.39 
40.00 


14.82 
12.68 
12.16 


8,760 
8,240 
8,760 
8,700 
8,240 

8,760 
8,250 
4,400 
8,760 

8,700 

8,760 
8,500 
8,760 
8,759 
8,760 

8,760 
8,760 


8,392 
7,629 
6,590 
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tion  and  station  rating  had  been  the  same  for  all  years. 
The  curve  representing  gross  income  per  consumer,  No. 
14,  illustrates  this  point.  The  chart  shows  that  the 
grand  average  gross  income  per  consumer  was  less  in 
1914  than  in  1913  and  1915.  At  the  top  of  the  chart  it 
will  be  noticed  that  the  average  population  was  also  less 
in  1914  than  in  1913  and  1915. 

It  should  be  noted  in  connection  with  Table  III  that  the 
additional  factors  are  derived  from  group  averages  and 
have  different  values  than  they  would  have  if  they  had 
been  the  averages  of  factors  computed  from  each  indi- 


vidual station.  They  continue  consistent  in  showing 
that  energy  manufactured  per  capita  and  per  consumer 
increases  and  that  expenses  and  gross  income  per  unit 
of  this  energy  decrease  as  the  population  of  the  district 
served  becomes  larger.  Comparing  the  operations  of 
1915  with  those  of  1914,  a  healthy  growth  is  seen  in 
the  kilowatt-hour  output  and  it  is  apparent  that  both  ex- 
penses and  rates  per  kilowatt-hour  have  been  lowered. 
In  presenting  the  twenty  factors  in  the  tables  for 
commercial  and  municipal  stations,  the  committee 
makes  the  following  statement,  which  will  serve  to  more 


TABLE  III— CENTRAL  STATION  STATISTICS  FOR  THE  STATE  OF  IOWA 

Commercial  Stations 


Station  Number 


Factor  No. 


Group  I 

1 

2 

3 

4 

5 


Average — 1915 
1914. 
1913. 

Group  II 

19 

20 

21 


Average — 1915. 
1914. 
1913. 

Group  III 
22 


340 
530 
600 
600 
714 

725 

750 

1,100 

1,300 

1,300 

1,450 
1,500 
1,500 
1,500 
1,534 

1,550 
1,700 
1.775 


13.2 
23.6 
25  0 
26.7 
16.8 

20.3 
25  3 
11.2 
21.6 
15.6 

10.3 
21.0 
22.9 
16.5 
15.9 

23.2 
15.5 
22.5 


1 ,  137 
1,040 
1,290 


2,500 
3,300 
3,500 


19.3 
20.1 
15.9 


19.1 
23.0 
17.1 


3,100 
2,720 
2,640 


4,500 
4,500 
4,700 
5,100 
5,600 

7,000 


19.7 
17.1 

16.9 


19.0 
13.2 
17.1 
15.5 
12.7 

22.1 


J* 


225 
400 

275 
460 

375 


59 
47 
58 
125 
105 

55 
100 
75 
58 
111 

100 
33 
60 
73 

127 

45 
103 
70 


700      100     J     58 


a  a 

"5   a) 


in 

25 

94" 

2511 

62 
48 

24 
75 
82 

135 

62 
34 

47 
62 


a  & 


3  a 

MO 


Si 


1.7 
4.0 


5.9 


14.1 
4.0 

U.7 

6.0 
11.4 
14.3 
15.0 


8.2 
16.0 


7  8 


18.8 
4.8 

l6'i 

4.1 
22.8 
15.9 
13.6 


19.9  I  10.2 


24.0 


11.3 
10.0 
17.0 


27.0 
45.2 
25.1 


32.4 
29.0 

28.2 


77.4 
70.0 
58  1 
40.0 
118.0 

109.3 


13.7 


12.1 
15.0 
20.3 


19.3 
26.6 
12.5 


19.5 
16.0 
19.6 


34.4 
17.5 
21.1 
8.7 
31.5 

15.6 


h 

■M 

& 

3 

&H 

t4   bfi 

3^ 

a.  <3 

I 

1 

s 

s 

a. 
O 

> 

a 

12.8 
20.0 


i7!6 


25.3 
23.7 
31.2 
15.9 


2L5 


18.0 
20.0 


13.3 


17.0 


25.3 
25.0 
38.0 
15.9 


27^6 


20.1 
16.3 
19.8 


25.9 
25.4 


25.7 
23.8 
26.7 


35.5 
36.0 
33.0 
28.0 
33  0 

36.6 


22.2 
24.3 
32.6 


27.0 
25  4 


$250 
240 
343 
93 
200 

324 
309 
212 
227 
161 

74 
500 
167 
209 
308 

314 
131 
240 


$14.71 
11.32 
20.00 
11.67 
21.01 

17.88 
30.87 
15.82 
13.10 
17.91 

7.40 
16.70 
10.00 
15.33 
39.10 

14.18 
13.50 
16.90 


239 
189 
219 


185 
300 
500 


26.2 
24.2 
27.0 


37.0 
36.0 
33.0 
28.0 
33.0 

36.6 


17.08 
13.00 
13.15 


10.40 
15.45 

28.60 


flrt 


295 
208 
238 


215 
355 
284 
130 
402 


18.15 
14.15 
13.77 


10.75 
31.60 
16.60 
11.80 
27.00 


107   10.70 


$78.00 
120  00 
77.10 
60.00 
42.70 

172.50 
96.10 
49.00 

120.00 
61.60 

37.10 
204.30 
98.70 
81.10 
60.80 

200.00 
73.00 
151.00 

99.06 
85.40 
93.70 


124.60 
130.80 
100.00 


$34.70 
24  00 
18.00 
28.10 
26.70 

46.90 
37.90 
32.70 
32.00 
44.00 


84.58  1*31.20 
5.66  ;  50.00 
4.50  I  22  50 
7.50  I  64.30 
4.48     21.30 


9.52 
9.61 
3.65 
6.92 
6.87 


35.80  I  3.71 
32.40  6.81 
25.80  5.92 
36.10  1  5.95 
48.60      7.73 


38.90  I  9.03  63.70 
48.60  !  7.52  55.60 
47.20    10  64  i  62.90 


53  30 
31.10 
23.10 
52.90 
38  30 

50.00 
40.90 
59.20 
38.80 
19.80 


35.47  6.70  i  43.27 
30.40  6.03  48.74 
34.70     5.35     42.80 


36.60 
29.30 
33.30 


118.47 
90.64 
101.90 


85.30 
66.20 
106.60 
53.20 
87.20 

80.00 


33.07 
37.43 

33 .  80 


22.40 
44.50 
36.40 
31.10 
46.10 

36.10 


6.74 
5.71 


6.48 
6.18 

5.67 


4.27 
5  89 

ti  24 
4  80 
5.84 

8  00 


67.10 
43  60 
20.00 


43.57 
47.96 
44.00 


39.60 
IS  70 
37  50 
40  80 
21.60 

74.60 


*2 


&  a 

•si 


a  £q 


15   1 
8.6 


8.8 


7.4 

11.6 

69 

10.3 

10.2 
7.5 
8.3 


92.9 
80.0 
77.8 
55.6 
69  2 

55.2 
57.0 
68  4 
66.7 
60.8 

90.1 
68.1 
80.6 
56.3 
61.3 

83.6 

81.8 
90  6 


$2.20 
10.00 
5.00 

28.57 
6.57 

23.82 
13.39 
7.30 
17.64 
15.02 

4.98 
13.00 
11.53 
16.96 

7.63 

10.46 
10.13 
5.97 


9.1  I  72.0 

9  4   7N  4 
10.3   75  8 


7.7 
5.6 
9.1 


3.0 
4.3 
5.7 
7.0 
3.2 

5.8 


57.4 
60.7 


11.68 
10.46 
11.06 


28.61 
17.15 


59.0 
66.2 
72.6 


71.5 
62.3 
70.4 
65.3 
74.3 

57.3 


22.88 
15.73 
12.40 


11.30 
7.04 
11.15 
14.17 
5.56 

31.89 


Average — 1915. 
1914 
1913. 

Group  IV 
28 


5,233 
5,494 

5,680 


10,000 
11,700 
12,560 
12,850 
13,000 


16.6 
17.4 
14.5 


9.1 

14.2 
18.1 
12.1 
15  4 


900 
750 
810 
1300 
1950 


15,785 


64 
101 
150 


100 
24 
14 

118 

72 


43 

lis 


78.8 
74.5 
67.4 


126.9 
133.0 
227.0 
302.9 
171 .3 


21.5 
21.8 
14.5 


14.1 

17.7 
28.0 
23.3 
8.3 


182.1      9.8 


33.7 
26.4 
23.2 


35.2 
31.2 
37.0 
30.3 
29.3 

41.1 


33.9 
26.6 
23.5 


35.2 
31.2 
37.0 
30.3 
29.3 

41.1 


249 
302 
261 


182 
468 
267 
395 
377 


18.07 
19.17 
21.30 


16.45 
29.90 
17.20 
39.90 
56.50 

50.70 


79.75 
106.09 
80.10 


45.10 
97.40 
115.10 
57  40 
47.30 

53.30 


36.10 
38.74 
41.50 


44.60 
44  00 
41 .10 
48.10 
46.10 

98.70 


5.84 
6.59 

5.94 


4.06 
6.24 
7.42 
5.81 
7.09 

(i  26 


38  so 
39.77 

34  10 


24.70 
20  90 

43  20 
14.60 
12.54 

12.30 


4.8   66.8 

6.1  66.5 

7.2  66.1 


3.7 

6.3 
4.7 
2.8 
6.1 


65  9 
68  2 
49.0 
56.7 
47  5 

81.8 


13  52  s.700 
11.38  8,701 
11  59   8,660 


8.42 
6.63 

22.00 
6  30 
6.59 


2.25 


Average — 1915. 
1914. 
1913. 

Group  V 

34 

35 

36 

37 

38 


30 


12,649 
11,850 
12,090 


25,000 
26,000 
30,000 
35,000 
42,000 


105. 53S 


12.5 
12.5 

12.5 


11.1 
10.4 
16.8 
14.8 
11  5 

12.1 


1260 
1217 
1225 


1600 
3500 
2420 
4200 
9500 

10500 


103 

103 


64 
135 

81 
120 
226 

100 


64 
167 
50 
79 
111 


190.5 
187.9 
171.6 


553.3 
500.0 
450.0 
748.0 
1230  0 

2332.0 


17.0 
14.3 
15.0 


34.7 
14.3 
18.6 
17.8 
13.0 

22.2 


34.0 
31.1 
32.9 


35.8 
21.7 
26.5 
35.7 
30.0 

32.8 


34.0 
31.1 
32.9 


35.8 
21.7 
26.5 
35.7 
30.0 

32.8 


353 
362 
423 


204 
137 
194 
298 
157 

285 


35.11 
30.89 
44.10 


13.04 
18.46 
15.67 
35.70 
35.50 

28.50 


69.27 
64.42 
68.20 


90.10 
45.70 
76.60 
57.90 
27.30 

76.00 


53.77 
51.20 
45.18 


51.60 
59.30 
36.80 
47.00 
53.50 

62.40 


6.15 
6  19 


5.76 
6.16 

ii  is 
6  01 
6.17 

7.57 


21.37 
19  47 
15.62 


11  20 
33.30 
39.50 
19  40 
17.40 

26.50 


5.0 
4.7 
4.6 


3.0 
3.7 
4  7 
3.7 

2  1 


61.5 
59.4 
54.6 


39.7 
55.9 
61.3 
45  2 
59.9 

43.0 


3  70 
7.86 

7  32 


26.65 
14.69 
15  25 
10  64 
6.97 

15.12 


Average — 1915 
1914. 
1913. 


Grand  Ave.  1915 
1914. 
1913. 


43,923  12.8 
48,500  10.8 
46,830        9.5 


10,272 
8,920 
9,470 


5287  121 
4942  110 
4130       91 


16.9 
17.1 
14.6 


1124 
856 
819 


56  969.0 
74  922.5 
47   748.3 


232.2 
177.9 
152  0 


20.1 
23.8 
19.6 

16.8 
17.7 
18.3 


30.4 
32.7 
32.3 

28.3 
24.5 
24.9 


30.4 
32.7 
32.3 

29.0 
26.9 
29.5 


213 
298 
261 

258 
242 
251 


24.48 
27.02 
22  40 

21.23 
is  52 
18.45 


62.27 
7.5  73 
72.50 

87.34 
86  10 
87.30 


51.77 
57.13 

69.20 

40.70 
38.70 
41.00 


6.46 
6.23 
5.80 

6.43 
6.19 
5.78 


30.05 
25  25 
28.20 

37  20 
40.99 
37.25 


3.6 
3.7 
3.9 

6.4 

7.2 
7.6 


50.8 
45  0 
47.1 

65.5 
66  7 
67.8 


14.89 
13.88 

11  7s 

12.59 
11.73 
11  60 


8,135 
7,998 
7,610 
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definitely   explain  what  appeared  to  be  unusual  condi 
hniis  and  also  to  define  certain  <>t'  the  terms  used: 

The  population  <>i  districts  comprise!  t"t;ii  population 
of  all  cities,  towns  ;imi  communities  served,  estimated  to 
Hie  aearest  100.  Low  (acton  In  the  number  of  con 
Burners  per  u»o  population  maj  be  caused  in  some  cases 
bj  counting  outside  towns  as  one  consumer  each,  when 
the  generating  company  does  not  operate  tin'  distribu- 
tion system  in  the  outside  towns.    The  station  rating  In 

kilowatts  includes  in  sonic  rases  the  total  rating  of  all 
main  generators,  Whether  the>  could  all  lie  operated  at 
the  same  time  or  not.  When  energy  is  received  over  a 
transmission   hue  the   kilowatt-rating  of   the  substation 

is  given.  'The  station  rating  per  capita  in  watts  is  likely 
to  in-  high  where  new  generating  equipment  lias  recently 
been  added  or  in  the  case  of  water-power  plants  with 
steam  auxiliary  equipment.  The  station  rating  per  em- 
ployee is  likely  to  be  high  for  the  same  reasons  that  sta- 
tion rating  per  capita  is  high,  and  also  it  may  lie  true 
that  some  reports  did  not  take  into  account  office  em- 
ployees. The  item,  ratio  of  station  rating  to  connected 
load  in  per  cent,  requires  total  connected  load  for  calcu- 
lation, and  it  is  probably  true  that  the  total  connected 
load  was  derived  from  estimates  rather  than  from  ac- 
curate records  in  more  instances  than    for    any  other 

TABLE  [V— ADDITIONAL  AVERAGE  FACTORS 


Group 
Number 


Popu- 
lation 


Group  1 1 ,  137 

Group  II 3,100 

Group  III 5,233 

Group  IV 12,649 

Group  V 43,923 

Grand  average  1915  10,272 

Grand  average  1914  8,920 

Municipal,  1915...  .  3,021 

Municipal,  1914....  2,513 


Annual 

\  imua  1 

Expenses 

Kw.-hr. 

Kw.-hr. 

per 

Made 

Made 

Kw.-hr. 

per 

per 

Made, 

Capita 

Consumer 

Cents 

75 

387 

6.6 

90 

458 

4.4 

131 

789 

3.2 

132 

1055 

3.1 

193 

1510 

1.8 

184 

1090 

4.2 

159 

933 

1.8 

121 

(>17 

4.4 

98 

537 

o.o 

Gross 
Income 

per 
Kw.-hr. 
Made, 
Cents 


9.1 
7.5 
is 
:..o 
3.6 
6.4 
7.2 
6.6 
7.9 


quantity  involved  in  the  whole  report.  The  average  load 
during  operation  in  kilowatts  is  the  total  kilowatt-hours 
at  the  station  divided  by  the  total  hours  of  actual  opera- 
tion. The  ratio  of  average  load  to  station  rating  in  per 
cent  is  likely  to  be  low  when  station  rating  per  capita 
is  high.  The  annual  load  factor  in  per  cent  is  the  actual 
kilowatt-hours  of  output  for  the  year  divided  by  the 
kilowatt-hours  output  if  the  station  were  operated  at 
peak  load  during  every  hour  of  the  year.  The  operating 
load  factor  in  per  cent  is  the  ratio  of  the  average  load 
during  actual  operation  to  the  peak  load,  and  if  the  sta- 
tion operates  every  hour  of  the  year  the  operating  and 
annual  load  factors  are  the  same,  but  when  a  station  is 
shut  down  part  of  the  time  the  operating  load  factor 
will  be  the  higher  of  the  two.  The  investment  per  kilo- 
watt of  rating  shows  wide  variations  in  local  conditions. 
The  investment  per  capita  should  indicate  something  of 
the  sufficiency  of  the  plant  to  care  for  the  future.  The 
gross  income  per  kilowatt  of  rating  depends  largely  upon 
average  rate  and  ratio  of  average  load  to  station  rating ; 
gross  income  is  supposed  to  include  money  received 
from  sales  of  electric  energy.  Gross  income  per  con- 
sumer should  indicate  how  well  the  business  has  been 
developed.  Gross  income  per  capita  depends  largely 
upon  the  rates  and  ratio  of  consumers  to  population. 
Gross  income  per  $100  invested  is  naturally  variable, 
likely  to  fluctuate  with  expenses  and  likely  to  be  low  in 
case  the  market  has  not  been  developed,  for  recent  ad- 
ditions to  equipment  and  in  case  of  new  stations.  Gross 
income  per  kilowatt-hour  depends  largely  upon  rates,  dis- 
tribution, losses,  etc.  Ratio  of  expense  to  gross  income 
in  per  cent  should  indicate  how  successful  the  operation 
of  the  plant  has  been ;  the  expense  is  supposed  to  include 


operating  expenses,  taxes  and  Insurance,  bul  no  Inter 
est  or  depreciation.    Earnings  from  operation  for  $100 
Invested,  interest  and  depreciation  nol  deducted  arc  in 
teresting  as  showing  the  great  variation  iii  the  income 
which  can  be  applied  to  paying  for  depreciation,  Inter- 

l  t.  dividends  and  surplus.  When  there  is  less  than  $700 
total  hours  of  operation  per  year  continuous  service  is 
not  supplied. 

Austin  Burt  of  Waterloo  was  chairman  of  the  com- 
mit tee  and  F.  A.  Fish  and  II.  W.  Wagner  of  Ames  were 
1  he  other  members. 


The  Daylight  Saving  Movement 

Psychological  and    Practical  Aspects  of  the  Proposal  to  Set  the 
Clock  Ahead  by  One  Hour  During  the  Summer  Months 

By  Dr.  Louis  Bell 

By  all  the  signs  of  the  times  the  "daylight-saving" 
movement,  which  year  after  year  has  been  urged  in 
Great  Britain  through  proposed  acts  of  Parliament  and 
invariably  turned  down,  is  coming  to  the  front  with  a 
more  serious  backing  than  ever  before.  In  fact,  the 
French  Chamber  last  month  passed  an  act  looking  to  its 
adoption.  Several  Canadian  towns  have  adopted  th3 
scheme,  and  it  is  even  being  seriously  considered  in  a 
few  American  cities.  As  it  was  originated  with  special 
reference  to  economizing  in  the  use  of  artificial  light 
it  has  a  direct  interest  to  the  central  station  man,  and  is 
worth  considering  both  for  this  reason  and  upon  its 
merits  as  a  possible  reform  in  the  world's  conventions 
regarding  time. 

Briefly,  the  daylight  saving  movement  is  an  attempt 
to  adjust  the  hours  of  human  activity  to  coincide  as  well 
as  possible  with  the  hours  of  daylight  furnished  by 
nature.  As  everybody  knows,  in  the  latter  part  of  June 
it  is  sun-up  over  most  of  our  country  at  about  4.30 
o'clock  in  the  morning,  and  sun-down  at  approximately 
7.30,  while  in  late  December  the  sun  rises  at  about  7.30 
a.  m.  solar  time,  and  sets  at  about  4.30  p.  m.  The  length 
of  the  day  thus  varies  from  a  little  more  than  fifteen 
hours  to  barely  nine.  The  proposal  of  the  daylight  sav- 
ing advocates  is  that  during  the  long  days  all  clocks 
should  be  set  forward  an  hour,  so  that  the  unsuspecting 
citizen  would  turn  out  as  usual,  say,  7  o'clock  normal 
time,  and  be  really  arising  at  the  unwonted  and  unde- 
sired  hour  of  6.  As  a  result  he  would,  in  fact,  begin 
his  day's  work  an  hour  earlier  and  close  it  an  hour 
earlier.  Then,  by  going  to  bed  one  disguised  hour 
earlier  than  is  his  custom,  hence  one  hour  nearer  to  sun- 
set, he  would  be  able  to  save  the  artificial  light  which 
he  might  otherwise  burn.  When  the  days  get  shorter 
the  time  would  be  flopped  back  to  its  original  status,  and 
everything  would  go  on  according  to  the  ordinary  sched- 
ule. Obviously  the  shift  in  time  would  do  no  good  in 
winter,  because  what  would  be  gained  in  artificial  light- 
ing at  one  end  of  the  day  would  be  lost  at  the  other.  The 
scheme  of  getting  up  early  when  the  birds  are  singing, 
the  dew  is  on  the  grass,  and  all  that  sort  of  thing,  is  an 
old  one  and  highly  recommended  by  those  who  do  not 
have  to  do  it.  But  it  has  never  been  popular  among 
people  at  large.  In  fact,  the  writer  remembers  in  his 
boyhood  days  an  old  farmer  reputed  to  be  the  meanest 
man  in  his  county,  who  is  said  to  have  made  his  faithful 
spouse  get  up  even  on  summer  mornings  to  hold  the 
lantern  for  him  while  he  mowed,  that  he  might  put 
through  the  day's  work  earlier. 

The  present  form  of  the  early-rising  propaganda 
depends  on  the  psychology  of  the  clock,  the  moral  effect 
of  having  that  monitor  of  one's  habits  lie  plausibly  in 
the  interest  of  early  rising.  As  a  matter  of  fact,  for 
about  six  months  onward  from  the  middle  of  April,  when 
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the  sun  rises  not  far  from  5.30  o'clock,  the  customary 
hours  of  labor  would  fit  the  scheme  fairly  well.  In 
effect  it  would  merely  shift  working  hours  to  a  point 
earlier  in  the  day,  and  all  the  benefits  which  might  be 
supposed  to  arise  from  the  plan  would  be  equally  se- 
cured by  actually  starting  business  hours  of  every  kind 
an  hour  earlier  in  summer  than  in  winter.  Altering 
the  clock  merely  changes  the  place  and  keeps  the  pain, 
and  whether  it  would  be  any  more  popular  by  that 
reason  remains  to  be  seen.  If  changing  the  clock  were 
made  compulsory  it  certainly  would  rouse  a  storm  of 
indignation,  just  or  unjust,  in  precisely  the  same  way 
that  many  people,  including  the  trades  unions,  would  be 
likely  to  protest  vigorously  against  a  shift  in  the  actual 
hours  of  activity. 

As  a  matter  of  economy  the  value  of  the  proposition 
is  rather  dubious,  and  the  central  station  operator  cer- 
tainly need  not  fear  any  large  inroad  upon  his  receipts. 
The  summer  months  are  lean  months  in  the  lighting 
business.  Nobody  uses  light  in  the  morning,  and  the 
call  for  illumination  in  the  evening  is  the  only  thing 
which  would  be  effective.  Even  so  it  is  rather  doubtful 
whether  the  ordinary  family  would,  in  fact,  economize 
to  any  noticeable  extent.  The  head  of  the  house,  weary 
from  labor,  might,  indeed,  turn  in  an  hour  earlier  than 
usual,  but  the  younger  members  of  the  family,  who 
usually  determine  the  hours  of  artificial  lighting,  would 
very  likely  take  the  opportunity  of  sitting  up  till  official 
midnight,  instead  of  following  the  good  example  of 
pater-familias.  All  the  ordinary  places  of  entertain- 
ment operate  by  artificial  light  irrespective  of  the  sun's 
daily  course,  so  that  nothing  would  be  gained  or  lost 
on  their  account.  The  suggestion  of  economy  is  in- 
genious rather  than  convincing,  and  the  central  station 
industry  has  no  couse  to  tremble  in  its  boots  as  to  the 
possible  result  of  the  innovation.  Street  lighting  would 
go  on  through  the  hours  of  darkness  as  usual,  and  the 
general  course  of  central  station  load  would  remain  un- 
altered, save  in  minor  particulars.  Night  work  would 
continue  to  the  same  extent  as  now,  offices  and  shops 
would  in  general  require  neither  more  nor  less  arti- 
ficial lighting  in  dark  corners,  and  the  use  of  motors 
and  all  electrical  appliances  would  be  quite  unchanged. 

Meanwhile  there  are  some  material  inconveniences 
that  would  be  brought  by  a  compulsory  change  of  time- 
pieces. Railway  schedules  and  all  things  of  human  in- 
terest which  occur  at  particular  hours  would  have  to  be 
adjusted  twice  a  year  on  the  fateful  day  of  change,  and 
the  proposed  shift  of  an  hour  does  not  fit  in  very  well 
with  the  standard  time  belts,  which  have  proved  so 
great  a  convenience  to  the  country.  Within  these  there 
is  a  half  hour  variation  each  way  from  the  mean  solar 
time,  which  of  itself  has  proved  enough  of  an  incon- 


venience to  cause  some  cities  even  now  to  carry  their 
local  time  as  well  as  the  standard  conventional  time. 
With  respect  to  sun  time,  therefore,  the  change  would 
mean  a  clock  variation  not  as  now  of  half  an  hour  at 
each  side  of  the  belt,  but  would  give  a  full  hour  plus 
or  minus  the  present  variation,  as  the  case  might  be. 
In  other  words,  the  schedule  proposed  does  not  fall  in 
very  well  with  the  standard  time  now  in  use,  arranged 
as  it  is  in  15  deg.  belts.  In  England,  which  covers  a 
scant  8  deg.,  or  even  in  France,  which  covers  11  deg., 
the  program  would  work  out  more  smoothly.  It  is  not 
so  conveniently  adapted  to  our  wide-stretching  country. 
At  all  events,  it  would  seem  wise  policy  to  let  the  other 
fellow  try  it  on  before  plunging  into  further  horological 
mendacity  in  the  hope  of  a  dubious  economy. 


"Never  Too  Old  to  Wire !"— Houses  Built  in 
1660  Now  Equipped  for  Electric  Lighting 

Competition  is  running  high  between  some  of  the 
progressive  central  stations  of  New  England  in  the 
wiring  of  ancient  houses.  At  present  the  Cambridge 
(Mass.)  Electric  Light  Company  seems  to  have  carried 
off  the  palm  for  wiring  the  oldest  house,  although  the 
Plymouth  (Mass.)  Electric  Light  Company  is  a  close 
second.  The  Cooper-Austin  house,  at  21  Linnaean  Street, 
Cambridge,  built  in  1657,  and  the  oldest  residence  now 
standing  in  the  city,  has  been  wired  this  year,  and  is 
now  a  customer  of  the  Cambridge  company.  The  instal- 
lation includes  twenty-two  15-watt  and  six  25-watt  tung- 
sten lamps,  with  eight  receptacles.  The  service  is  from 
the  company's  overhead  lines,  through  the  usual  pipe 
conduit,  which,  as  illustrated,  enables  the  leads  to 
be  carried  into  the  house  with  minimum  disturbance  of 
its  appearance.  A  Colonial  porch  lantern  equipped  with 
a  25-watt  lamp  is  another  appropriate  feature.  This 
house  remained  in  one  family  for  a  period  of  250  years. 
Herbert  A.  Holder  of  Roxbury,  Mass.,  was  the  wiring 
contractor. 

The  oldest  house  in  Plymouth,  Fig.  2,  is  located  at  8 
Winter  Street,  and  was  built  in  1666  by  William  Har- 
low. It  is  now  occupied  by  three  sisters,  who  became 
interested  in  electric  service  through  a  house-wiring 
campaign  display  of  the  Plymouth  company  at  its  offices. 
Three  rooms  have  been  wired  so  far,  with  nine  25-watt 
lamps  all  told,  including  the  front  hall,  dining  room  and 
front  room.  An  overhead  service  is  provided,  and  the 
wiring  contractor  was  Winthrop  Rogers  of  Plymouth. 
In  both  the  above  houses  the  chimneys  have  withstood 
the  ravages  of  time  with  the  need  of  little  or  no 
alterations. 


THE    OLDEST     HOUSE     IN     CAMBRIDGE,     MASS. — BUILT     IN     1657 
WIRED    FOR    ELECTRICITY    IN    1916 


PLYMOUTH     (MASS.)      HOUSE    BUILT    IN     1666    AND    RECENTLY 
WIRED  FOR  ELECTRIC  SERVICE 
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Effect  of  Change  of  Load  Factor  on  Station 
Operating  Expenses 

Data  on  the  relation  of  fuel,  labor  ami  repair  ex- 
penses to  the  total  cust  of  station  Operation  arc  pre- 
Bented  herewith  for  two  New  York  electric  service 
companies.  These  figures  do  not  include  overhead 
charges  such  as  interest  on  investment,  depreciation, 
amortization,  obsolescense,  taxes  and  similar  items, 
which  raise  the  total  expense  of  delivering  energy  to 
the  switchboard  considerably. 

The  data  relating  to  the  operating  expenses  of  one 
of  the  Rochester  Railway  &  Light  Company's  generating 
stations  are  especially  interesting,  since  they  show  the 
effect  of  change  in  load  factor  on  the  station  costs  and 
distribution  thereof.  For  the  particular  conditions  re- 
ferred to,  the  total  operating  cost  at  the  low  load  factor 
was  7.8  times  that  at  the  higher  load  factor.  The  load 
factors  are  given  for  both  the  electric  and  steam  loads, 
since  the  data  relates  to  a  station  supplying  high  and 
low-pressure  steam  for  industrial  and  heating  purposes 
as  well  as  electrical  energy.  While  the  electric  load 
factor  dropped  from  25.56  per  cent  to  3.18  per  cent  the 
steam  load  factor  only  dropped  about  6.5  per  cent,  thus 
serving  to  stabilize  conditions. 


Station  Items 


Rochester 

Railway  A 

Light  Company 


Central  Hudson  I !  is 

&  Electric  Co., 
pouqhkgrpsie,  n\  y. 


Load  factor,  electric  (per  cent) I  25.56 

Load  factor,  steam  (per  cent) 32. 19 

Coal  (pound  per  kilowatt-hour) 2.475 

Evaporation  (pound  water  per  pound  coal) ...  9.3 

Fuel  expense  (per  cent)  54 .0 

Labor  and  superintendence  (per  cent) 31.0 

Repairs 15 . 0 

Supplies 

Relative  total  production  cost 1.0 

System  peak  (kilowatts) 


3.18 

25.71 
9.448 
9.04 

30.0 

48.0 

22.0 


7.8 


42.7 

'  4.24 
7.68 
65.0 
18.44 
13.02 
3.54 

3560* 


36.2 

''.8.05 

6.64 
64.0 
17.30 
15.40 
3  30] 


•1915  peak,  4900  kw. 

The  information  tabulated  herewith  was  presented  at 
a  recent  meeting  of  the  Empire  State  Gas  &  Electric 
Association  by  R.  D.  DeWolf,  mechanical  engineer  of 
the  Rochester  Railway  &  Light  Company,  and  H. 
Flood,  Jr.,  of  the  Central  Hudson  Gas  &  Electric  Com- 
pany, Poughkeepsie,  N.  Y.  Reports  from  another  com- 
pany, which  purchases  part  of  its  energy  and  generates 
the  remainder,  show  that  labor,  fuel  and  other  expenses 
are  in  the  ratio  of  20  to  55  to  25. 


Plain  Poles  Versus  Poles  with  Steps 

At  a  recent  safety  meeting  of  linemen  of  the  Central 
Illinois  Public  Service  Company  held  at  Beardstown, 
111.,  a  spirited  discussion  centered  around  the  desira- 
bility of  adhering  to  pole  steps.  The  matter  was  con- 
sidered from  the  viewpoint  of  "safety"  and  not  "con- 
venience." Of  the  thirty-two  men  present  twenty  voted 
for  steps  and  six  voted  against  them. 

Some  of  the  reasons  advanced  for  adhering  to  steps 
were  that  they  were  convenient  in  cases  of  fire  or  where 
necessary  to  pull  primary  plugs  in  emergency  cases, 
when  linemen  are  not  equipped  with  spurs ;  they  enable 
prolonged  life  of  the  poles  so  equipped,  it  being  known 


thai  the  use  of  climbing  irons  has  a  deleterious  influence 
lipoil  pole  life,  and  air  safer  for  the  men,  especially  in 
Blipperj  weather.  The  reasons  for  abolishing  steps  on 
poles  were  that  steps  are  more  dangerous ;  they  are 
slippery  when  covered  with  sleet;  they  constitute  a  seri- 
ous hazard  should  a  man  "burn"  or  "shin"  a  pole;  they 
are  useless. 

The  motion  that  poles  having  primary  cut-outs  he 
equipped  with  steps  was  carried  by  a  vote  of  twenty  to 
six,  while  the  motion  that  all  pole  steps  be  eliminated 
from  pole  lines  carrying  anything  above  2300  volts,  as  a 
matter  of  safety  only,  was  carried  by  a  vote  of  twenty- 
two  for  removal  to  three  against. 


Construction  of  a  Water  Rheostat  Capable  of 

Carrying  700  Amp. 

By  C.  L.  Kasson 

A  water  rheostat  capable  of  handling  2200  volts  and 
currents  up  to  700  amp.  has  been  constructed  by  the 
Edison  Electric  Illuminating  Company  of  Boston  to 
control  a  1000-kva.  2200/50,000-volt  transformer  used 
in  its  testing  laboratory.  The  rheostat  is  equipped  so 
that  the  immersed  surfaces  of  the  electrodes  and  the 
distance  between  them  may  be  increased  or  diminished 
independently  of  each  other.  As  the  water  has  to  be 
added  continuously  to  prevent  boiling,  special  means  are 
provided  to  maintain  the  supply. 

The  tank  is  about  3  ft.  wide  by  3  ft.  deep  by  8  ft. 
long,  and  is  made  of  3-in.  cypress.  At  one  end  of  the 
rheostat  are  two  0.5-in.  perforated  vertical  pipes,  which 
admit  water  to  the  tank.  This  method  of  delivering 
water  tends  to  equalize  the  temperature  of  water  in  the 
tank  better  than  if  water  were  admitted  through  only 
one  large  orifice.  Water  is  allowed  to  overflow  at  the 
opposite  end  of  the  tank,  where  a  spillway  with  a  sloping 
face  is  provided.  Means  are  also  provided  so  that  a 
salt  solution  of  known  concentration  can  be  injected 
into  the  water  at  varying  rates.     The  solution  is  ad- 


FIG.    1 — WATER    RHEOSTAT    USED    BY    BOSTON    COMPANY 
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mitted  in  fine  jets  playing  against  the  jets  of  incoming 
water,  thus  insuring  a  uniform  mixture. 

Each  electrode  consists  of  twenty-one  copper  rods 
%  in.  in  diameter  and  3  ft.  long  attached  1V2  in.  apart 
to  a  frame,  thus  forming  a  copper  grid  having  an  area 
about  the  same  as  the  cross-section  of  the  tank.  These 
grids  have  the  advantage,  however,  that  they  will  not 
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FIG.    2 — CONSTRUCTION    FEATURES    OF    WATER   RHEOSTAT 


impede  the  flow  of  water  longitudinally  through  the 
tank  as  a  solid  plate  would,  thus  reducing  boiling  to  a 
minimum.  One  electrode  is  suspended  from  a  block 
and  tackle  attached  to  a  wooden  gallows  over  the  tank. 
The  other  is  supported  on  a  carriage,  which  can  be 
moved  along  the  top  edge  of  the  tank.  Experience  with 
this  water  rheostat  has  shown  that  it  will  easily  control 
the  voltage  of  the  test  transformer  within  variations 
of  1  per  cent. 


Solution  of  Telephone  Interference  Trouble 

by  Sectionalizing  Overhead  Ground  Wire 

By  J.  N.  Cadby 

Division  Engineer,  Gas,  Electric  and  Telephone  Division,  Railroad 
Commission  of  Wisconsin 

High-voltage  transmission  lines  frequently  cause  con- 
siderable disturbance  to  so-called  grounded  telephone 
systems,  although  there  may  be  no  instances  in  which 
the  two  sets  of  wires  are  parallel  for  long  distances. 
Transmission  engineers  hold  that  the  grounded  tele- 
phone system  is  obsolete,  and  the  owners  of  the  small 
grounded  telephone  systems  stubbornly  insist  that  their 
lines  were  all  right  before  the  power  lines  were  con- 
structed and  that  since  that  time  it  has  been  prac- 
tically impossible  to  use  the  telephone. 

The  Wisconsin  Legislature  has  given  to  the  Railroad 
Commission  authority  to  investigate  cases  of  this  kind 
and  to  order  changes  in  construction  or  methods  of  op- 
eration, and  to  apportion  the  costs  of  such  changes  be- 
tween the  power  and  the  telephone  interests.  One  of  the 
first  cases  to  come  before  the  Railroad  Commission  of 
Wisconsin  under  the  new  law  (Chap.  61,  laws  of  1915) 
was  brought  by  the  Bangor  Telephone  Company  against 
the  Chicago,  Milwaukee  &  St.  Paul  Railway.  That  rail- 
road company  uses  alternating  current  for  operating  its 
signal  system,  purchasing  current  at  4400  volts  from 
electric  utilities  along  its  line.  Above  this  4400-volt 
supply  line  a  continuous  ground  wire  is  strung  for  pro- 
tection against  lightning.  This  is  located  about  2  ft. 
from  the  conductors  of  the  power  line  and  is  grounded 
at  every  tenth  pole. 

The  telephone  lines  are  half  a  mile  away  from  the 
power  line,  except  for  a  short  distance  in  the  village. 
The  lines  that  supply  service  to  subscribers  located  near 
the  railroad,  4  or  5  miles  away  from  the  exchange,  are 
the  ones  that  have  been  noisy  since  the  signal  system 
was  put  in  operation.     It  appears  that  the  return  cir- 


cuit passes  into  the  earth,  but  that  the  overhead  ground 
wire  of  the  power  line  forms  a  part  of  the  circuit  be- 
tween the  ground  connections  nearest  the  distant  sub- 
scribers and  those  nearest  the  exchange. 

At  the  hearing  in  the  case  there  was  some  specula- 
tion as  to  what  caused  the  interference  and  the  com- 
mission ordered  tests  to  be  made  by  a  member  of  its 
engineering  staff  and  representatives  of  the  parties  to 
the  case.  The  continuous  ground  wire  was  cut  at  a 
point  near  the  exchange  and  the  noise  on  the  telephone 
lines  was  reduced  to  such  an  extent  that  the  representa- 
tives of  the  railroad  company  decided  to  permanently 
install  strain  insulators,  dividing  this  overhead  ground 
line  into  a  number  of  sections,  and  to  remove  the  ground 
connections  nearest  the  exchange. 

It  is  believed  that  many  similar  situations  would  be 
relieved  if  the  overhead  ground  wires  above  the  power 
lines  were  divided  into  sections  in  this  manner,  or  if 
the  ground  connections  of  the  two  systems  were  sep- 
arated by  a  sufficient  distance  so  that  the  overhead 
ground  wire  does  not  form  an  important  part  of  the 
telephone  return  circuit. 


Peculiar  Voltag »  Conditions  on  Lighting  Cir- 
cuits Due  to  Incorrect  Transformer 
Connections 
By  George  W.  Teffeau,  Jr. 
Peculiar  conditions   often  arise  in  connection  with  the 
operation  of  central-station  systems  that  call  for  con- 
siderable study  in  working  out  a  solution.    An  interest- 
ing case  came  to  the  writer's  attention  recently  when  a 
complaint  was  received  from  a  new  hotel  reporting  that 
a  plumber  had  come  into  contact. with  one  of  the  three 
wires  feeding  the  lights  and  had  received  a  severe  shock. 
A  troubleman  inspected  the  installation   and  reported 
high  voltage  in  the  building  based  on  the  fact  that  he 
had  burned  out  two  220-volt  lamps  while  testing  from 
one  outside  wire  to  ground.    The  writer  made  tests  with 
a  voltmeter  and  found  the  following  conditions  at  the 
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CONNECTIONS    OF    TRANSFORMERS    RESPONSIBLE    FOR    PECULIAR 
VOLTAGE  CONDITIONS 

three  blades  of  the  service  switch :  The  voltage  across 
the  two  outside  blades  was  220;  between  middle  and 
either  outside  blade,  110;  between  one  outside  blade  and 
ground,  165;  between  the  other  outside  blade  and 
ground,  320,  and  between  middle  blade  and  ground,  220 
volts.  Since  the  transformer  feeding  the  lighting  cir- 
cuit was  connected  200/110-volts,  it  was  at  first  as- 
sumed that  the  insulation  had  broken  down.  To  safe- 
guard against  the  high  voltage  a  ground  wire  was  con- 
nected to  the  middle  blade  of  the  service  switch  while 
further  tests  were  being  made.  Shortly  after  connect- 
ing the  ground  wire  a  report  was  received  from  a  near- 
by customer  stating  that  a  motion-picture  machine 
rectifier  was  out  of  order  and  that  everything  in  the 
operating  booth  was  alive.     Tests  were  made  at  this 


1308 


r  K  I  c  A  L     W  o  R  l.  D 


\«.i    67,  No.  28 


mt aihii kmi   also,  and  the  same  conditioni    discovered 

that  existed  at  tin'  hotel.     Since  the  motion  picture  li' 

circuit  wa.  ted  from  a  different  transformer  ami  ap 
parentis  Dot  connected  t<>  the  hotel  transformer  In 

w  .i    a  puzzling  one 

The   distribution    system   circuits    were    linalU     traced 

ami  the  conditions  causing  the  trouble  found  as  shown 
in  tin1  accompanying  diagram,    it  was  discovered  that 

the  wire  /  was  connected  to  ftve  transformers.  As  soon 
as  this  wire  was  removed  and  the  transformers  CUl  apart 

the  ground  disappeared  ami  conditions  became  normal. 
Further  investigations  revealed  that  transformer  v\ 
had  recently   been  installed  ami  the  fourth   wire  for 

power  service  for  the  hotel  had  previously  been  supplied 
from  transformer  7\.  When  transformer  T,  was  in- 
stalled, the  construction  foreman  overlooked  cutting  it 
apart. 

From  the  diagram  it  will  be  observed  that  a  ground 
on  the  middle  wire  of  transformer  T,  gave  the  potential 
of  320  volts  from  the  outside  wire  of  transformer  T%  to 
ground,  because  there  was  all  of  the  secondary  winding 
of  the  transformer  T3  and  half  of  the  secondary  winding 
of  transformer  Ti  in  series  with  the  circuit  established 
by  grounding  the  wire  W  from  transformer  T,. 

Since  it  is  common  practice  to  phase  a  transformer 
with  its  nearest  mate  to  get  a  fourth  wire  for  a  220-volt 
power  service,  and  at  the  same  time  use  the  trans- 
formers for  110-volt  lighting,  it  is  necessary  to  exercise 
some  care  and  know  definitely  just  what  conditions  are 
involved.  The  writer  has  known  of  cases  where  as  many 
as  eight  transformers  were  placed  together  because  the 
line  foreman  had  continued  to  pick  up  the  power  service 
wire  from  the  next  nearest  transformer  each  time  a 
new  transformer  was  installed  in  a  growing  section. 
This  is  therefore  a  point  for  line  foremen  to  observe 
when  installing  new  service. 


Compensating  for  Pipe  Expansion  in 

Small  Space 

Offsets  and  flexible  loops  cannot  always  be  used  to 
compensate  for  steam  pipe  expansion  and  contraction 
because  sufficient  space  may  not  be  available  for  their 
installation.  Where  this  is  the  case,  expansion  joints 
may  be  employed  within  certain  limitations.  Accord- 
ing to  an  article  by  C.  G.  Binder  in  Gas  &  Electric 
News,  the  latter  method  of  providing  for  pipe  move- 
ment was  used  recently  by  the  Rochester  Railway  & 
Light  Company  in  constructing  a  pipe  line  to  serve  one 
of  its  customers  with  steam  for  heating  purposes.  About 
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SECTION    OF   PIPE   LINE   CONTAINING   EXPANSION    JOINT 

227  ft.  of  the  pipe  is  5  in.  in  diameter,  and  250  ft.  of 
pipe  is  3  in.  in  diameter.  The  steam  pressure  is  100  lb. 
Since  steel  pipe  elongates  about  0.008  in.  per  100  ft.  of 
length  for  each  degree  Fahrenheit  rise  in  temperature, 
and  since  the  pipe  in  this  case  is  subjected  to  a  tem- 
perature range  of  50  deg.  Fahr.  to  288  deg.  Fahr.  in 
winter,  it  was  necessary  to  provide  for  a  variation  in 


length  of  almost   ii   in.    This  was  done  bj    iii  erting 

All*,  el  expansion  joints  in  the  pipe  at    four  man 

holes  between  the  termini,  as  shown  in  the  accompany- 
ing drawing.  Bach  of  these  joints  Is  capable  of  caring 
for  -  in.  movement.  The  type  of  joint  employed  con- 
sists of  a  Dumber  Of  Circular  chrome  vanadium  steel 
disks  welded  together  at  their  peripheries  in  such  a 
manner  that,  they  form  a  bellows.  Ah  indicated,  the 
joints,  as  installed,  occupied  a  space  in  each  manhole 
.".!•  in.  long  by  about  18  in.  in  diameter. 


Alarm  System  to  Indicate  Feeder  Service 
Interruptions 
By  R.  H.  Richard 
A  Western  electric  service  company  has  found  it  ad- 
visable to  use  an  alarm  bell  to  notify  operators  of  an 
interruption  to  service  on  its  2400-volt  feeder  circuits. 
Since  the  mounting  and  design  of  the  oil  switches  did 
not  facilitate  attaching  a  simple  alarm  switch  thereto  a 
no-voltage  release  coil  was  connected,  as  shown  in  the 
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NO-VOLTAGE    RELEASE    COIL    CONNECTED    WITH    SHUNT    TRANS- 
FORMER TO   OPERATE   AN   ALARM   BELL 

accompanying  drawing,  with  the  shunt  transformers 
used  in  conjunction  with  each  regulator.  When  the  coil 
is  energized  its  contactor  opens  the  alarm-bell  circuit. 
When  service  over  the  feeder  is  interrupted  the  reverse 
condition  takes  place  and  therefore  causes  the  bell  to 
ring.  A  motor  operated  horn  might  be  used  and  serve 
as  an  effective  signaling  device. 


Some  Considerations  in  the  Operation  of 

Low-Pressure  Steam  Turbines 

By  W.  J.  Livingston 

An  interesting  example  of  the  use  of  low-pressure 
steam  turbines  is  found  in  the  Rankin  station  of  the 
Duquesne  Light  Company  at  Pittsburgh,  Pa.  In  this 
station  two  1500-kw.  and  one  3000-kw.  low-pressure 
turbo-generators  are  operated  with  a  vacuum  of  28  in., 
using  exhaust  steam  at  15  lb.  to  18  lb.  abs.  per  sq.  in. 
pressure,  from  nine  cross-compound  engines  of  a  total 
rating  of  5750  kw.  The  steam  engines  exhaust  into  a 
header  with  branch  pipes  leading  into  three  receivers, 
one  for  each  turbine.  From  these  receivers  the  steam 
goes  to  the  turbines  through  a  constant-pressure  valve 
and  is  exhausted  to  Leblanc  condensers.  The  constant- 
pressure  valve  keeps  the  receivers  above  atmospheric 
pressure  so  that  no  air  can  get  into  the  system.  Dur- 
ing operation  of  the  turbines  it  is  usually  the  case  that 
the  governor  valves  are  open  wide  so  that  the  tur- 
bines can  be  kept  fully  loaded  and  the  excess  steam 
used  in  a  feed-water  heater.  Careful  attention  is  given 
to  this  use  of  the  exhaust  steam  from  the  steam  engines 
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so  that  no  steam  goes  to  the  atmosphere.  The  total  rat- 
ing of  the  steam  engines  and  the  low-pressure  turbines 
is  11,750  kw. 

The  considerations  which  determined  the  selection  of 
the  low-pressure  turbines  for  the  installation  mentioned 
were  as  follows: 

1.  An  increase  of  about  100  per  cent  of  the  maximum 
capacity  of  the  steam-engine  equipment. 

2.  An  approximate  increase  of  25  per  cent  in  the  over- 
all efficiency  of  the  plant  and  a  saving  of  approximately 
one-half  the  investment  necessary  to  build  either  a  high- 
pressure  turbine  or*  reciprocating-engine  installation  of 
the  same  capacity. 

3.  The  first  cost  of  condensers  and  turbines  and  high 
vacuum  required  for  economical  operation  was  less  for 
the  low-pressure  installation. 

4.  The  fuel  and  ash-handling  equipment  required  by 
the  engine  installation  could  be  used. 

By  the  installation  of  the  low-pressure  turbines  the 
following,  in  the  order  of  their  importance,  are  the  op- 
erating advantages  among  those  considered  that  have 
been  secured: 

1.  The  economy  of  operation  not  only  of  the  added 
units  but  of  the  existing  engine  units  has  been  raised  so 
that  the  combined  efficiency  of  the  plant  is  at  least  25 
per  cent  higher. 

2.  The  operation  of  additional  boilers  and  all  items  of 
cost  in  connection  with  additional  fuel  and  ash-handling 
apparatus  have  been  eliminated. 

3.  A  larger  reduction  in  the  estimated  amount  of  con- 
densing water  required  per  unit  of  capacity  in  the  case 
of  additional  steam-engine-driven  units  operating  at  the 
same  vacuum  has  been  possible. 

Among  the  disadvantages  that  were  considered  in  se- 
lecting the  low-pressure  turbine  was  the  high  first  cost 
of  piping,  valves  and  fittings  as  compared  with  those  re- 
quired for  other  types  of  machines.  This  high  first  cost 
was  due  to  the  fact  that  steam  at  low  pressure  of  15  lb. 
to  18  lb.  abs.  per  sq.  in.  had  a  high  specific  volume,  and 
although  a  rather  high  velocity  was  allowed,  a  22-in. 
steam  line  was  required  for  a  1500-kw.  turbine.  It 
was  necessary  to  run  this  line  the  full  length  of  the 
power  house,  and  on  account  of  the  size  special  con- 
siderations in  covering  were  necessary  in  order  to  re- 
duce the  loss  due  to  radiation  as  much  as  possible.  Even 
after  allowing  for  a  large  first  cost  of  the  piping,  the 
low-pressure  installation  was  in  this  case  much  cheaper 
than  either  the  high-pressure  or  the  reciprocating  types. 

The  exhaust  line  from  each  of  the  steam  engines  is 
fitted  with  a  Schutte  back-pressure  valve  which  automat- 
ically opens  when  an  engine  is  put  in  service  and  closes 
when  the  engine  is  taken  off  the  line.  The  exhaust 
steam  from  the  engines  contains  considerable  moisture 
and  is  carried  to  a  separator  installed  near  each  turbine. 
These  separators  are  built  especially  for  low-pressure 
service  and  collect  not  only  moisture  but  as  much  oil, 
grease  and  dirt  as  possible  in  the  exhaust  steam.  From 
calorimeter  tests  it  has  been  found  that  the  moisture 
passing  through  the  separator  does  not  exceed  2  per 
cent. 

From  a  condensation  test  made  before  the  exhaust 
line  was  covered  with  insulating  material,  it  was  found 
that  the  total  condensation  in  the  low-pressure  cylin- 
ders and  the  entire  exhaust  line  amounted  to  approxi- 
mately 10  per  cent  of  the  total  amount  of  steam  sup- 
plied to  the  reciprocating  units.  The  separators  and 
large  low-pressure  steam  line  contain  a  total  capacity 
of  3000  cu.  ft.  and  serve  to  smooth  out  any  small 
variations  in  the  supply  and  demand  of  steam.  If  the 
total  amount  of  steam  contained  at  any  instant  in  the 
low-pressure  system  could  all  be  supplied  to  one  of  the 
1500-kw.  machines,  it  would  carry  a  full  load  just  nine 
0,  seconds.     The  low-pressure  system  is  equipped  with  a 


30-in.  automatic  release  valve  and  a  free  exhaust  head, 
so  that  if  for  any  reason  the  steam  supply  is  in  excess 
of  the  demand,  the  pressure  will  not  rise  above  the 
predetermined  amount. 

While  each  turbine  receiver  is  designed  to  take  care 
of  oil  and  water  that  may  be  present  in  the  exhaust 
from  the  main  engines,  careful  attention  is  given  to 
this  matter  to  prevent  oil  and  foreign  matter  choking 
the  steam  passages  through  the  turbine  blades.  Pure, 
clean  oil  in  itself  will  pass  through  the  turbine  without 
accumulating,  but  in  cases  where  the  boilers  sometimes 
foam,  discharging  sulphates,  carbonates  or  other  solid 
matter  with  the  steam,  this  material  mixes  with  the  oil 
to  form  a  gummy  deposit  on  the  blades  which  is  diffi- 
cult and  expensive  to  remove  besides  reducing  the  effi- 
ciency of  the  units.  It  is  necessary  to  examine  the 
blades  of  the  turbines  every  six  or  nine  months.  In 
examining  the  rotor  blading  of  the  turbines  installed 
by  the  Duquesne  Light  Company  it  has  been  found  that 
some  of  the  stationary  bladings  become  coated  with  a 
gummy  substance,  particularly  the  first  two  or  three 
rows  of  stationary  blades. 

Special  attention  is  given  to  the  operating  vacuum  of 
the  turbines  and  28  in.  of  vacuum  is  maintained. 
When  running  with  this  vacuum  and  an  inlet  pressure 
of  V-/z  lb.  per  square  inch  the  steam  consumption  for 
the  turbine  is  32  lb.  per  kilowatt-hour.  If  the  vacuum 
is  allowed  to  drop  to  27  in.,  the  steam  consumption  is 
increased  about  8  per  cent,  or  to  about  34.6  lb.,  which 
with  a  1500-kw.  machine  increases  the  amount  of  steam 
used  per  hour  3840  lb. 


A  Method  for  Placing  Wires  in  Flush-Switch 

Boxes 

In  removing  or  replacing  the  bare  ends  of  wires 
where  they  attach  to  the  binding  posts  of  flush  switches, 
the  wire  ends  often  break  off  just  at  the  point  where 
they  leave  the  insulation.  This  frequently  causes  trouble 
for  the  wireman  in  making  new  connections  to  the  bind- 
ing posts,  in  that  the  wires  are  then  usually  0.5  in.  or 
so  too  short.  Such  an  occurrence  can  be  prevented  if, 
at  the  time  when  the  original  installation  is  made,  the 
wires  are  looped  within  the  switchbox  as  shown  in 
Fig.  1. 

?No.  14  Wire 


Lug     for 
Attachment  of 
Snitch 
FIG.    1 — WIRES  ARRANGED  IN   SWITCHBOX  TO  ALLOW  FOR  SHORT- 
ENING   BY   BREAKS    WHEN    MAKING   CONNECTIONS 

It  is  obvious  from  the  illustrations  that,  should  the 
wire  ends  break  off  as  already  stated,  there  will  still  be 
sufficient  wire  in  the  box  to  allow  for  making  a  new 
connection.  By  reversing  the  positions  of  wires  A  and 
B,  each  wire  will  be  extended  2  in.  or  3  in.,  thus  allow- 
ing the  wireman  to  easily  make  new  connections,  even 
though  an  inch  or  more  of  the  wires  break  off. 
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MARKETING   ELECTRICITY 

Department  <>n  Selling  Service  and  Widening  the  Use  of 
Electrical  Energy 


How  Dayton  Cashed  In  on  "Wire- 
Your-Home"  Month 

Eight     Hundred    Old    Houses     Were    Wired,    $34,000    Was 

Turned  into  the  Coffers  of  Electrical  Contractors,  and 

a    New    List    of    Live    Prospects    Was    Secured    by 

Five   Weeks'   Concentrated   Effort 

The  Dayton  (Ohio)  Power  &  Lijrht  Company  was  one 
of  tlu>  first  companies  to  appreciate  the  advisability  of 
developing  a  flat-rate-per-outlet  house-wiring  proposi- 
tion in  co-operation  with  local  electrical  contractors  as 
a  means  of  assisting  its  residence  salesmen  in  securing 
contracts  for  the  wiring  of  old  houses.  During  the 
years  of  1914  and  1915,  2565  old  houses  were  wired  in 
Dayton,  and  the  company  in  the  last  three  years  has 
added  7215  customers.  It  was  believed,  however,  that 
"Wire-Your-Home"  month  could  be  made  to  produce 
many  more. 

The  schedule  reproduced  on  this  page  has  applied  in 
Dayton  during  the  years  mentioned,  and  under  this 
arrangement  the  salesmen  of  the  company  secured  the 
business  and  turned  the  wiring  contracts  over  to  the 
contractors  in  alphabetical  rotation.  The  contractors 
financed  the  house  wiring  on  the  basis  of  20  per  cent 
paid  when  the  contract  was  executed  and  the  balance 
in  easy  payments,  the  customers  being  allowed  five 
months  in  which  to  pay  in  full. 

Agreement  with  Contractors  Lowers  Prices 
With  the  announcement  of  the  national  "Wire-Your- 
Home"  month  campaign,  the  Dayton  Power  &  Light 
Company  at  once  made  plans  to  "cash  in"  on  this  na- 
tional movement  and  arranged  a  special  wiring  offer 
with  the  co-operation  of  eight  of  the  leading  electrical 
contractors,  all  of  whom  maintain  stores  and  are  elec- 
trical dealers.  In  consideration  of  the  fact  that  the 
company  would  secure  the  contracts,  conduct  a  live  pub- 
licity campaign  and  finance  the  wiring  contracts,  the . 
contractors  agreed  to  do  the  work  for  15  per  cent  less 
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THE     UNIT-COST     SCHEDULE     OF     THE     DAYTON     CAMPAIGN 

than  the  regular  schedule  of  prices.  As  an  additional  in- 
ducement the  company  agreed  to  allow  an  extra  5  per 
cent  discount  on  all  bills  paid  upon  completion  of  the 
work.  On  all  contracts  a  payment  of  10  per  cent  of  the 
cost  of  the  work  was  required  upon  the  executing  of 
the  contract,  the  balance  to  be  paid  in  twelve  equal 
monthly  installments.  The  commercial  manager  of  the 
company,  Thomas  F.  Kelly,  had  estimated  that  200 
wiring  contracts  would  be  closed  in  Dayton  during  the 
month  and  detailed  four  salesmen  for  this  work. 

Meter  Testing  Men  Called  in  to  Help  Sell 

On  Wednesday,  March  15,  a  special  advertisement 
announcing  the  campaign  was  run  in  the  two  evening 
papers.  A  similar  announcement  appeared  in  the  morn- 
ing paper  on  the  following  day.  The  telephones  in  the 
sales  department  of  the  company  worked  overtime  from 


ONE    OF    THE     MANY    OLD    BRICK    HOUSES    WIRED    AT    DAYTON 
DURING   THE   CAMPAIGN 


A  THIRTY- YEAR-OLD  FIVE-ROOM  COTTAGE  EQUIPPED  FOR  ELECTRIC 
SERVICE    THIS    SPRING 
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8  o'clock  Thursday  morning,  March  16,  until  Saturday, 
April  15,  with  people  asking  to  have  salesmen  call  on 
them  to  estimate  the  cost  of  wiring  their  homes.  In 
fact,  because  of  the  large  number  of  inquiries  received 
and  the  necessity  of  giving  prompt  attention  to  them, 
Mr.  Kelly  found  it  necessary  by  Tuesday,  March  21,  to 
secure  the  temporary  services  of  six  bright  young  men 
from  the  meter  testing  and  maintenance  departments  of 
the  company.  These  men  were  competent  wiremen,  and 
with  a  little  coaching  were  "turned  loose"  on  the  mass 
of  inquiries,  with  the  result  that  the  Dayton  Power  & 
Light  Company  in  Dayton  alone  during  "Wire-Your- 
Home"  month  secured  556  wiring  contracts.  These 
came  in  day  by  day  as  follows : 


Date  Contracts         Date 

March  15 0    April       4. 

16 0  5. 

17 4  6. 

18 1  7. 

20 5  8. 

21 2  10. 

22 5  11. 

23 10  12. 

24 14  13. 

25 16  14. 

27 18  15. 

28 16  17. 

29 15  18. 

30 19  19. 

31 14  20. 

April       1 19  21. 

3 19  22. 


Contracts 

18 

20 

21 

15 

31 

24 

21 

27 

41 

40 

40 

17 

12 

14 

6 

9 

17 


Total    556 

This  was  the  result  of  the  work  of  eight  salesmen,  for 
with  the  advent  of  the  six  temporary  salesmen  regular 
salesmen  were  released  for  other  work  in  Dayton  and 
the  other  towns. 

Increased  Business  to  Contractors 

In  addition  to  the  556  contracts  above  mentioned,  the 
eight  contractors  who  were  co-operating  with  the  com- 
pany secured  approximately  200  contracts  for  wiring 
old  houses.  It  is  figured  also  that  the  other  wiring  con- 
tractors, those  who  have  no  stores — and  the  "curb 
stoners" — secured  124  contracts.  It  is  conservatively 
estimated,  therefore,  that  altogether  880  contracts  were 
closed  for  the  wiring  of  already-built  houses  in  Dayton 
during  the  month.  The  cost  of  wiring  the  556  houses 
contracted  for  by  the  company  totaled  $23,953.51,  an 
average  of  $43.09  per  house,  which,  of  course,  does  not 
include  the  fixtures.  At  the  same  average  cost  per 
house  the  total  revenue  received  by  all  contractors  as  a 
result  of  the  campaign  would  be  $34,472. 

Problems  of  the  Campaigm 

When  the  campaign  was  started  Mr.  Kelly  had  in 
mind  that  possibly  200  wiring  contracts  would  be  se- 
cured, and  he  offered  a  dinner  and  a  theater  party  to 
the  salesmen  in  the  event  of  300  wiring  contracts  being 
won.  It  is  interesting  to  note  that  this  number  had 
actually  been  signed  up  by  April  10.  Another  notable 
feature  of  the  campaign  was  the  fact  that  every  con- 
tract was  closed  in  the  following  up  of  inquiries  which 
had  been  received  in  response  to  the  newspaper  adver- 
tising. For  while  it  had  been  the  intention  to  conduct  a 
house-to-house  canvass  when  the  campaign  was  inaugu- 
rated, the  men  soon  became  too  busy  following  up  live 
inquiries  to  undertake  the  work.  As  can  be  imagined, 
many  more  inquiries  were  received  which  did  not  result 
in  contracts,  and,  of  course,  these  inquiries  now  form  an 
invaluable  list  of  really  "live"  prospects. 

Another  interesting  point  developed  in  the  question 
as  to  how  to  pay  the  temporary  salesmen,  in  view  of  the 
fact  that  ordinarily  these  men  would  be  entitled  to  time 
and  a  half  for  overtime  work  in  the  evening,  which  was 
the  best  time  for  closing  a  large  number  of  wiring  con- 
tracts. This  question  was  settled  by  paying  them  regu- 
lar time  for  day  work  and  a  commission  of  50  cents  for 
every  wiring  contract  secured  in  the  evenings. 


THE  MEMBERS  OF  THE  DAYTON  SALES  DEPARTMENT  WHO 
BROUGHT  SUCCESS  TO  THE  CAMPAIGN.  COMMERCIAL  MAN- 
AGER KELLY   STANDS  FOURTH   FROM   THE  RIGHT 

The  campaign  created  an  immense  amount  of  interest 
throughout  the  city  and  the  news  spread  far  beyond. 
Contracts  were  secured  by  correspondence  with  home 
owners  living  in  Great  Falls,  Montana  and  Springfield, 
Ohio.  Other  owners  made  trips  to  Dayton  from  Cin- 
cinnati and  Springfield,  Ohio,  to  close  contracts.  The 
publicity  campaign  which  was  responsible  for  this  in- 
cluded advertising  in  the  following  local  newspapers: 
The  Dayton  Daily  News,  the  Dayton  Evening  Herald, 
the  Greater  Dayton  Gazette  (a  German  paper),  the 
Miami  Valley  Socialist,  and  a  weekly  paper  for  colored 
people.  In  addition  to  the  newspaper  advertising,  more 
publicity  was  secured  through  the  distribution  by  sales- 
men of  house-wiring  booklets  secured  from  the  lamp 
companies,  inclosing  a  reply  postcard,  and  good  live 
window  displays  pertaining  to  the  campaign  were  fea- 
tured both  in  the  company's  and  the  contractors'  win- 
dows. 

As  a  result  of  the  timely  newspaper  copy  run  about 
April  13,  many  new  inquiries  were  received,  and  as  it 
was  impossible  to  interview  all  these  new  prospects  by 
April  15,  the  company  accepted  contracts  signed  up  to 
and  including  April  23,  providing  the  person  executing 
the  contract  had  made  inquiry  prior  to  April  15.  This 
time  extension  resulted  in  the  company  securing  sev- 
enty-five additional  wiring  contracts. 


An  Electric-Shop  "Opening"  Souvenir,  Good 

for  50  Cents  on  Appliance  Purchases 

To  mark  the  opening  of  its  new  electric  shop  at 
Eighty-ninth  Street  and  Broadway,  New  York  City. 
the  United  Electric  Light  &  Power  Company  has  issued 

to  its  customers  and  friends 
white-metal  pocket  pieces 
of  approximately  the  size 
of  a  half  dollar,  and  good 
for  50  cents  on  any  appli- 
ance purchase  at  any  of  the 
company's  electric  -  appli  - 
ance  salesrooms.  Only  one 
pocket  piece  is  acceptable 
on  each  purchase,  but  the 
offer  continues  until  Oct.  1, 
of  this  year.  The  United  company  has  also  offered  to 
send  these  pocket  pieces  to  applicants  on  request,  and 
has  announced  this  offer  on  its  monthly  fliers  adver- 
tising its  fan  and  appliance  sales. 


ONE  ONLY 
GOOD   FOR 

50£ 

ON  AN  APPLIANCE 

PURCHASE  AT  OUR 

UNITED  ELECTRIC  SHOPS 

UNTIL  OCT  I.  1916 

SOUVENIR  OF  THF. 

OPENING   OF 
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Against  Grounding  of  Bathroom 
Fixtures 

Omaha  (Neb.)   Electrical   inspector  Points   Out   Objection 
Ordinance  In  Force  In  Thai  City,  Afb  i   B 

Extending  Ovc-i   Bight  Y 

\  wiring  ordinance  passed  on  March  10,  L908,  by  the 
Omaha    (Neb.)    Citj    Council  contained   the   Following 

clause: 

"Section  <>.  All  sockets  must  be  constructed  of  porce- 
lain or  other  Insulating  material  when  installed  over 
tile,  cement  or  earthen  floors,  or  when  situated  close  to 
sinks,  lavatories,  bathtubs  or  radiators,  or  when  lo- 
cated in  other  places  where  it  is  possible  for  a  person 
in  operating  a  socket  to  form  an  electrical  circuit 
through  his  or  her  body.  And  when  sockets  installed 
in  such  locations  are  attached  to  fixtures,  said  fixtures 
must  be  effectively  grounded  and  be  wired  with  con- 
ductors having  an  approved  insulating  covering  equal 
to  that  required  for  conduit  construction." 

In  speaking  of  the  results  produced  by  wiring  and 
fixtures  installed  under  the  terms  of  the  foregoing 
clause,  F.  P.  McGough,  electrical  inspector  for  the  city, 
said: 

"Our  present  grounding  ordinance,  while  affording 
a  certain  measure  of  protection,  has  proved  unsatis- 
factory on  account  of  the  difficulty  of  obtaining  a  per- 
manent and  effective  ground  connection  due  to  the 
following  causes:  First,  the  difficulty  of  securing  a 
perfect  connection  between  the  fixture  shell  and  the 
ground  wire;  second,  the  liability  of  the  ground  wire 
being  disconnected  or  broken;  third,  the  prevalence  of 
high  resistance  joints  in  the  gas  piping  or  conduit  sys- 
tems, and,  fourth,  the  liability  of  the  ground  connec- 
tions being  broken  through  the  removal  of  sections  of 
pipe  to  which  the  conduit  or  ground  wire  is  bonded  or 
connected. 

Remote-Control  Suggested  as  Substitute  for 
Grounding 

"We  have,  therefore,  become  convinced  that  attempts 
to  render  the  operation  of  such  fixtures  safe  will  not 
prove  wholly  reliable  so  long  as  they  are  dependent  on 
conditions  exterior  to  the  fixture  itself.  We  are  there- 
fore inclined  to  the  opinion  that  the  purpose  of  our 
ordinances  can  be  accomplished  with  greater  certainty 
in  two  ways:  First,  by  requiring  that  the  fixture  be 
placed  out  of  reach  and  controlled  by  a  switch  located' 
at  a  safe  distance  from  grounded  metal  work;  or,  sec- 
ond, by  requiring  that  the  socket  and  outer  shell  of  the 
fixture  be  constructed  of  porcelain  or  other  insulating 
material,  thereby  rendering  the  person  touching  it 
immune  from  all  possible  danger. 

"Objection  might  be  raised  to  fixtures  having  a  non- 
metallic  outer  casing  in  instances  where  special  fin- 
ishes or  designs  are  desirable.  However,  it  seems 
reasonable  to  presume  that  such  finishes  or  designs 
could  be  closely  approximated  in  the  event  the  porcelain 
manufacturers  were  called  upon  to  supply  fixtures  such 
as  I  have  described. 

"We  were  induced  to  adopt  our  existing  ordinance 
by  reason  of  a  number  of  fatalities,  which  convinced 
us  that  some  remedial  measure  for  the  prevention  of 
such  accidents  was  an  imperative  necessity. 

"Owing  to  the  high  resistance  which  is  frequently 
encountered  on  pipe-driven  ground  connections,  we  did 
not  consider  the  grounding  of  the  neutral  wire  as  ordi- 
narily effected  a  sufficient  measure  of  protection  against 
the  entrance  of  dangerously  high  voltages  on  the  house- 
lighting  system.  We  were  further  convinced  that  under 
certain  conditions  a  pressure  of  110  volts  is  sufficient  to 
cause  death." 


How  a  Texas  Company  Has  Installed  an  Elec- 
tric Range  Instructress  in  Every  Town 
Collaborating  with  one  of  the  targe  manufacturing 

Companies,  the  Texas  Power  ft  Light  Company  has  ap- 
pointed local  elect  lie  COOking  i  ust  ructresses  in  the  vari- 
ous towns  served  by  its  lines,  where  electric  ranges  are 

in  use.    The  position  Is  offered  to  some  housewife  who 

has  a  range  Of  her  own.  The  instructress  is  paid  $2  for 
i  very  trial  customer  she  can  secure  on  a  thirty-day 
trial  oiler  and  she  receives  $2  more  for  making  three 
calls  of  instruction  upon  the  customer.  If  the  range  is 
sold  she  receives  a  further  commission  of  $5  on  the  sale, 
making  a  possible  earning  of  $9  for  cacti  sale  of  a 
range. 

The  plan  has  already  been  in  use  for  some  time,  and 
has  been  giving  good  results  in  those  communities 
where  it  has  been  tried  out  thus  far. 


Advertising  the  Electric  Range  in  the 
Highways 

When  a  contractor's  construction  office  was  erected 
across  the  sidewalk  directly  adjoining  the  main  office 
of  the  Minneapolis  General  Electric  Company,  H.  M. 
Young,  sales  manager  of  the  company,  saw  in  the  bare 
walls  of  the  temporary  obstruction  a  potential  sign- 
board to  stimulate  public  interest  in  the  electric  range 
campaign  which  the  company  has  under  way.  At  an 
expense  of  $10  the  signs  herewith  pictured  were  painted 
on  the  little  building. 

At  a  conservative  estimate  10,000  people  a  day  pass 
this  sign  display,  and  are  forced  by  it  to  step  from  the 
sidewalk  to  the  street,  so  that  the  legend  receives  its 
share  of  attention  from  pedestrians  as  well  as  from  per- 
sons in  automobiles  and  street  cars.  Mr.  Young  feels 
that  it  would  have  been  practically  impossible  to  buy 
the  publicity  which  this  sign  achieves,  and  declares  that 
it  has  been  one  of  the  important  links  in  the  chain  of 
publicity  through  which  the  company  has  to  date  in- 
stalled more  than  100  electric  ranges. 


A   CONSTRUCTION    SHANTY   THAT   BECAME   A   USEFUL   PUBLICITY 
FACTOR   IN   THE   ELECTRIC-RANGE   CAMPAIGN    IN    MINNEAPOLIS 
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LUMINOUS-ARC   EQUIPMENT    IN    LIGHTING-IMPROVEMENT   DISTRICT   NO.    1,   SALT   LAKE  CITY 


Ornamental    Lighting    in    Salt    Lake    City 
Under  the  New  Lighting-Improve- 
ment-District Law 
By  B.  W.  Mendenhall 

Special  ornamental  lighting  service  has  just  been  es- 
tablished in  Salt  Lake  City  throughout  lighting  im- 
provement district  No.  1,  the  first  district  to  be  lighted 
under  the  new  law.  This  new  law  was  passed  by  the  Utah 
Legislature  of  1915,  and  provides  for  the  creation  of 
lighting  improvement  districts  in  cities  and  the  installa- 
tion of  special  lighting  systems  therein,  the  costs  being 
assessed  against  the  property  owner  according  to  the 
benefits  derived.  The  new  district  embraces  sixteen 
city  blocks,  and  provides  for  the  special  lighting  of 
approximately  2y2  miles  of  street  by  218  4-amp. 
pendant-type,  luminous  arc  lamps.  The  district  com- 
prises practically  all  of  the  business  section  of  the  city, 
except  Main  Street,  which  is  included  in  lighting  dis- 
trict No.  2,  for  which  a  more  elaborate  system  will  be 
provided. 

Salt  Lake  City  Equipment 

In  district  No.  1  the  4-amp.  luminous  arc  lamps  are 
supported  by  ornamental  brackets  on  each  trolley  pole 
on  the  street.  The  trolley  poles  are  approximately  100 
ft.  apart,  and  the  street  between  curb  lines  measures 
approximately  100  ft.  in  width,  so  that  lamps  are  located 
at  the  corners  of  each  100-ft.  square.  This  is  equiva- 
lent to  ninety-three  lamps  or  30  kw.  per  mile  of  street 
lighted. 

.  The  law  under  which  this  installation  was  made  ap- 
pears to  be  very  satisfactory  in  that  it  provides  a 
method  of  handling  the  special  street  lighting  problem ; 
that  is,  the  lighting  in  excess  of  what  the  municipality 
regularly  supplies.  The  statute  referred  to  overcomes 
objections  which  have  stood  in  the  way  of  the  success 
of  most  street-lighting  schemes  on  a  voluntary  assess- 
ment basis.  It  enables  the  progressive  property  owners 
in  the  given  business  district  to  obtain  a  necessary 
public  improvement  in  the  same  manner  that  they  se- 
cured sidewalks  and  gutter  paving  and  similar  public 
improvements  in  the  past.  It  puts  the  burden  of  main- 
taining this  improvement  where  it  belongs,  viz.,  on  the 
property  owner,  the  value  of  whose  property  has  been 
increased  by  the  improvement  and  who  is  able  to  obtain 
a  greater  return  in  the  way  of  rent  from  tenants.  It 
eliminates  that  troublesome  feature  of  changing  ten- 
ancy, for  under  most  voluntary  plans  the  tenant  has 
paid  for  the  special  street  lighting.  In  case  he  moves 
or  goes  out  of  business  he  cannot  be  held  for  the  pay- 
ments, and  the  new  tenant,  not  being  influenced  by  the 
enthusiasm  as  was  the  original  one,  may  or  may  not  be 
willing  to  continue  to  pay' the  assessments. 


Other  Advantages  of  New  Lighting  District  Act 

The  law  does  away  with  the  difficulty  of  obtaining 
support  from  absent  landlords  in  case  the  special  light- 
ing were  paid  for  by  the  property  owner.  Under  the 
present  law,  while  no  definite  percentage  of  the  prop- 
erty owners  need  petition  in  order  to  inaugurate  a 
movement  for  a  lighting  improvement  district,  it  has 
not  been  difficult  to  obtain  the  signatures  of  the  owners 
for  a  majority  of  the  frontage,  because  these  owners 
realize  that  the  burden  of  support  would  be  shared  by 
all.  Under  the  former  voluntary  schemes,  however, 
many  property  owners  refused  to  sign,  knowing  that 
many  of  the  absent  landlords  could  not  be  brought  into 
the  plan.  Under  the  new  law  more  than  50  per  cent  of 
the  property  frontage  must  protest  against  the  im- 
provement in  order  to  defeat  it.  The  expense  for  col- 
lection is  reduced  to  a  minimum,  as  the  city  does  it 
along  with  other  regular  and  special  taxes  levied,  at  a 
nominal  cost. 


Unlimited  Vacuum-Cleaner  Inspection 

Service  Proves  Good  Sales  Point 

W.  L.  Fowler  of  the  Fowler  Electric  Company,  has 
for  the  last  year  been  selling  vacuum  cleaners  to  the 
citizens  of  Cedar  Rapids,  la.,  with  a  written  guarantee 
of  unlimited  inspection  and  repair  service.  He  has 
salesmen  out  canvassing  the  town  to  sell  other  electri- 
cal devices  besides  the  cleaners,  paying  a  commission 
of  half  the  margin  above  cost.  These  salesmen  make 
regular  periodic  inspection  of  the  cleaners,  which  are 
sold  on  time,  or  with  5  per  cent  discount  for  cash.  "How 
do  you  get  out  from  under  the  expense  of  maintaining 
this  service?"  a  number  of  contractors  asked  Mr.  Fow- 
ler at  the  recent  Iowa  Electrical  Contractors'  Associa- 
tion meeting  in  Dubuque,  and  he  answered,  "Do  you 
suppose  a  salesman  can  call  on  a  customer  regularly  and 
get  acquainted  with  her  and  not  sell  her  other  electrical 
appliances?"  He  declared  that  this  plan  has  proved  to 
be  a  paying  one,  and  has  gained  good  advertising  for 
the  Fowler  Electric  Company's  general  business. 


Hartford   Company  Wires    1550   Houses   in 

Thirty  Days 

The  Hartford  (Conn.)  Electric  Light  Company  has 
just  completed  a  campaign  for  the  wiring  of  old  houses. 
The  campaign  lasted  only  one  month  but  during  that 
period,  according  to  G.  H.  Allen,  manager  of  the  con- 
tract department  of  the  company,  1550  customers  were 
secured  for  central  station  service. 


1314 


ELECTRICAL    WORLD 


Vol..  67.  No.  2.S 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 


Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  df  the  World 


Magnetic  Properties  of  Vacuum-Fused 
Steel 

Nit-  Efti-i-t   i>l   MeltiiiR  in  Vacuo  Upon  the   Magnetic   Propertii 

of  Pure  OjH'n  Hearth  Iron      [ncrease  of  lVmvahihty 

with    Diminished    Hysteresis 

IN  the  issue  of  Dec.  11,  1916  (Vol.  66,  page  L825),  an 
accounl  was  given  of  some  remarkable  results  ob- 
tained by  Prof.  Trygve  1).  Yensen  of  the  University 

of  Illinois  on  the  magnetic  properties  of  electrolytic-ally 
refined  iron  and  iron-cobalt  alloys.  Attention  was  called 
then  to  the  improvement  in  the  magnetic  properties 
obtained  by  simply  remelting  electrolytic  iron  in  vacuo. 
It  seemed  natural  to  assume  that  this  improvement  is 
due  to  the  removal  of  gases  from  the  iron,  and  a  further 
question  arose  from  these  results  as  to  the  effect  which 
remelting  in  vacuo  would  have  upon  commercial  grades 
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FIG.    1 — RESULTS    OF    TESTS    ON    OPEN    HEARTH    AND    VACUUM-. 
FUSED    STEELS 

of  iron  (not  electrolytically  refined).  The  results  of 
this  new  investigation  are  given  in  Metallurgical  and 
Chemical  Engineering  of  May  15,  1916.  In  taking  up 
this  problem  Professor  Yensen  selected  one  of  the  pur- 
est grades  of  commercial  iron  obtainable.  This  was 
made  by  the  open-hearth  process  and  was  99.84  per  cent 
pure  Fe,  sulphur  being  0.025  per  cent,  phosphorus  0.005, 
carbon  0.010,  manganese  0.025,  silicon  0.005,  copper 
0.050,  oxygen  0.035,  nitrogen  0.004,  and  hydrogen  0.001. 
Test  pieces  were  prepared  from  this  iron  as  it  was  re- 
ceived from  the  manufacturer,  and  others  were  pre- 
pared from  the  iron  after  being  remelted  in  vacuo.  The 
test  pieces  consisted  of  rods,  1  cm.  by  36  cm.,  used  in 
connection  with  Burrows'  compensated  double  bar  and 
yoke  method,  and  of  rings  4.2  cm.  outsjde  diameter  by 
3.8  cm.  inside  diameter,  tested  by  the  ordinary  ballistic 
method.  These  test  pieces  before  the  final  testing  were 
annealed  at  1100  deg.  C.  in  vacuo  and  cooled  at  the  rate 
of  30  deg.  C.  per  hour  to  room  temperature. 

The  results  obtained  are  given  in  Fig.  1.  It  is  seen 
that  the  vacuum  treatment  has  increased  the  maximum 
permeability  from  two  to  three  times  and  decreased 
the  hysteresis  loss  by  a  corresponding  amount.    The  re- 


sults  show  that   nearly  as  k'"(m1  result     are  obtainable 

Using  pure  open  hearth  iron  as  a  base  as  with  the  pure 
electrolytic  iron.  As  far  as  the  chemical  analysis  is 
concerned  it  is  difficult  to  point  out  any  material  dif- 
ference between  the  open-hearth  iron  before  and  after 
the  vacuum  treatment.  Only  as  far  as  the  CO  and  CO, 
gases  are  concerned  it  may  be  stated  that  there  has 
been  a  material  reduction  by  the  vacuum  treatment. 

In  order  to  obtain  further  information  regarding 
possible  differences,  samples  were  examined  for  density 
and  under  the  microscope.  The  density  tests  showed 
very  slight  differences  between  the  treated  and  un- 
treated iron,  but  out  of  a  number  of  tests  under  differ- 
ent conditions  and  by  different  persons  the  density  of 
the  vacuum-treated  iron  was  in  every  case  found  to  be 
higher,  the  average  difference  being  about  0.1  per  cent. 

The  results  thus  far  obtained  seem  to  indicate  that 
the  more  pure  the  iron  the  larger  are  the  crystals. 
Previous  results  also  point  toward  a  possible  connec- 
tion between  high  magnetic  permeability  and  large 
crystals,  when  comparing  irons  of  the  same  general 
composition  having  received  the  same  mechanical  and 
heat  treatment.  It  may  be  a  question,  however,  whether 
magnetic  permeability  has  anything  to  do  with  the 
crystal  size,  as  it  may  depend  solely  upon  the  purity  of 
the  iron.  In  favor  of  this  contention  may  be  cited  the 
fact  that  when  pure  iron  has  been  annealed  at  tempera- 
tures above  900  deg.  C,  followed  by  slow  cooling,  the 
resulting  crystals  are  much  smaller  than  after  anneal- 
ing at  or  below  900  deg.,  and  yet  the  magnetic  per- 
meability is  generally  increased  by  annealing  at  the 
higher  temperatures. 

From  these  facts  and  indications  the  only  safe  con- 
clusion that  may  be  drawn  is  that  the  open-hearth  iron 
has  been  purified  by  the  vacuum  treatment  to  a  degree 
not  obtainable  by  any  ordinary  process  of  manufacture, 
and,  furthermore,  that  this  purification  has  resulted  in 
marked  improvements  in  the  magnetic  properties.  To- 
gether with  the  results  previously  obtained  with  Swed- 
ish charcoal  iron,  these  results  show  definitely  that  it 
is  possible  to  obtain  magnetic  properties  with  commer- 
cial grades  of  iron  by  vacuum  fusion  that  are  compara- 
ble with  those  obtainable  with  electrolytic  iron. 


Generators,  Motors  and  Transformers 

Ball  Bearings  for  Electric  Motors. — An  illustrated 
article  discussing  the  reduction  of  first  cost  of  motors 
due  to  the  use  of  ball  bearings,  the  design  of  different 
systems  of  ball  bearings,  the  importance  of  ball  contact, 
alignment,  fittings,  lubrication,  and  applications. — Lon- 
don Elec.  Review,  March  31,  1916. 

Converter. — C.  F.  Holmboe. — A  translation  in  ab- 
stract of  his  German  article  on  tests  of  a  3000-kw.  con- 
verter, changing  three-phase  current  at  5000  volts  into 
direct  current  of  6000  amp.  at  500  volts  for  an  electro- 
lytic plant. — London  Electrician,  April  28,  1916. 

Load  Equalization. — A  note  on  a  recent  British  pat- 
ent (5200,  1915)  of  the  British  Thomson-Houston  Com- 
pany, N.  Shuttleworth  and  G.  M.  Brown,  for  control  of 
flywheel  motor-generators  driven  by  induction  motors 
by  automatic   regulation   of  a   series-type  commutator 
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machine  connected  in  cascade  with  the  induction  motor, 
so  that  the  excitation  of  the  commutator  machine  is 
comparatively  weak  between  no  load  and  the  predeter- 
mined load,  and  thereafter  increases  rapidly  with  fur- 
ther additions  of  load.  This  regulation  is  obtained  by 
diverting  current  from  the  series  exciting  windings 
through  a  variable  reactance  adapted  to  increase  in 
value  automatically  by  a  variable  air  gap  or  otherwise, 
and  diverting  less  current  the  higher  the  load. — London 
Elec.  Eng'ing,  May  4,  1916. 

Wires,  Wiring  and  Conduits 

Pyroelectric  Conductors.- — Charles  Proteus  Stein- 
metz. — In  an  article  on  electric  conductors,  the  author 
distinguishes  between  metallic,  electrolytic  and  pyro- 
electric conductors  and  gives  characteristic  resistance- 
temperature  and  volt-ampere  diagrams  for  these  three 
classes.  The  metallic  conductors,  as  do  the  electrolytic 
conductors,  give  a  volt-ampere  characteristic  in  which, 
with  increase  of  current,  the  voltage  rises  faster  than 
the  current  in  the  metallic  conductors,  due  to  their 
positive  temperature  coefficient,  and  slower  than  the 
current  in  the  electrolytes,  due  to  their  negative  tem- 
perature coefficient.  The  characteristic  of  the  pyro- 
electric conductors,  however,  has  such  a  very  high  nega- 
tive temperature  coefficient  of  resistance;  that  is,  such 
rapid  decrease  of  resistance  with  increase  of  tempera- 
ture, that  over  a  wide  range  of  current  the  voltage  de- 
creases with  increase  of  current.  Their  volt-ampere 
characteristic,  therefore,  has  a  shape  as  shown  diagram- 
matically  in  Fig.  2,  though  not  all  such  conductors  will 
show  the  complete  curve.  In  range  1  the  conduction  is 
purely  metallic;  in  range  4  it  becomes  purely  electro- 
lytic and  is  usually  accompanied  by  chemical  action. 
Range  1  and  point  a  are  often  absent,  and  the  conduc- 
tion begins  with  a  slight  negative  temperature  coeffi- 
cient. The  complete  curve,  Fig.  2,  can  be  observed 
only  in  few  substances,  such  as  magnetite.  Minimum 
voltage  point  c  and  range  4  are  often  unattainable, 
owing  to  melting  of  the  conductor  material  or  to  its 
being  otherwise  destroyed  by  heat  before  this  point  is 
reached.  This,  for  instance,  is  the  case  with  cast  sili- 
con. The  maximum  voltage  point  b  is  often  unattain- 
able, and  the  passage  from  range  2  to  range  3  by 
increasing  the  current  is  therefore  not  feasible,  because 
the  maximum  voltage  point  b  is  so  high  that  disruptive 
discharge  occurs  before  it  is  reached.     Such,  for  in- 
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FIG.    2 — CHARACTERISTIC    OF    PYROELECTRIC    CONDUCTORS 

stance,  is  the  case  with  glass,  the  Nernst  lamp  con- 
ductor, etc.  Intimate  mixtures  of  conductors,  such  as 
graphite,  coke,  powdered  metal,  etc.,  with  non-con- 
ductors, such  as  clay,  carborundum  and  cement,  also 
have  pyroelectric  conduction.  They  are  used  for  such 
purposes  as  resistance  rods  in  lightning  arresters,  and 
in  some  rheostats.    Many,  if  not  all,  so-called  insulators, 


probably  are  in  reality  pyroelectric 
the  maximum  voltage  point  b  is  so 
3  of  decreasing  characteristic  can 
the  application  of  external  heat,  as 
conductor,  or  cannot  be  reached  at 
ical  dissociation  beginning  below 
in  organic  insulators.     Pyroelectric 


conductors,  in  which 
high  that  the  range 
be  reached  only  by 
in  the  Nernst  lamp 
all  because  of  chem- 
its  temperature,  as 
conductors  as  struc- 
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FIG.  3 — VOLT-AMPERE  CHARACTERISTIC  OF  MAGNETITE  ROD 

tural  elements  of  an  electric  circuit  show  some  very 
interesting  effects,  which  may  be  illustrated  on  the 
magnetite  rod,  Fig.  3.  The  maximum  terminal  voltage 
which  can  exist  across  this  rod  in  stationary  conditions 
is  25  volts  at  1  amp.  With  increasing  terminal  voltage 
the  current  gradually  increases,  until  25  volts  is  reached 
and  then  without  further  increase  of  impressed  voltage 
the  current  rapidly  rises  to  short-circuit  values.  Thus 
such  resistance  can  be  used  as  excess  voltage  cut-out, 
or,  when  connected  between  circuit  and  ground,  as  an 
excess  voltage  grounding  device.  Below  24  volts  it 
by-passes  a  negligible  current  only,  but  if  the  voltage 
rises  above  25  volts  it  short-circuits  the  voltage  and 
therefore  stops  further  rise,  or  operates  the  circuit 
breaker  or  some  such  device.  As  the  decrease  of  re- 
sistance is  the  result  of  temperature  rise,  it  is  not 
instantaneous,  and  thus  the  rod  does  not  react  on  tran- 
sient voltage  rises,  but  only  on  lasting  ones.  Within  a 
considerable  voltage  range — between  16.5  and  25  volts 
— three  values  of  current  exist  for  the  same  terminal 
voltage.  Thus  at  20  volts  between  the  terminals  of  the 
rod  the  current  may  be  0.02  amp.,  or  4.1  amp.,  or  36 
amp.  That  is,  if  placed  in  series  in  a  constant-current 
circuit  of  4.1  amp.,  this  rod  would  show  the  same  ter- 
minal voltage  as  in  a  0.02-amp,  or  a  36-amp.  constant- 
current  circuit,  viz.,  20  volts.  On  constant-potential 
supply,  however,  only  the  ranges  1,  2  and  4  are  stable, 
the  range  3  being  unstable.  Here  we  have  a  conductor 
that  is  unstable  in  a  certain  range  of  currents,  from 
point  &  at  1  amp.  to  point  c  at  20  amp.  With  20  volts 
impressed  upon  the  rod,  0.02  amp.  may  pass  through  it, 
and  the  conditions  are  stable.  That  is,  a  tendency  to 
increase  of  current  would  check  itself  by  requiring  an 
increase  of  voltage  beyond  that  supplied,  and  a  de- 
crease of  current  would  reduce  the  voltage  consumption 
below  that  employed,  and  thus  be  checked.  At.  the 
same  impressed  voltage,  36  amp.  may  pass  through  rod, 
or  1800  times  as  much  as  before,  and  the  conditions 
again  are  stable.  A  current  of  4.1  amp.  also  would 
consume  a  terminal  voltage  of  20,  but  the  condition 
now  is  unstable.  If  the  current  increased  ever  so  little, 
from  a  momentary  voltage  rise,  then  the  voltage  con- 
sumed by  the  rod  decreases — becomes  less  than  the  ter- 


1316 


E  L  BCT  R  l  C  A  I-    WO  K  1. 1) 


Vol.  67,  No.  28 


initial  voltage  of  200  and  the  current  thai  men 
proportionally  ai  the  suppl)  voltage  exceed*  the  coo 
Burned  voltage.  This,  however,  still  further  decreases 
the  consumed  voltage,  therebj  Increaeing  the  current, 
which  rapidly  risee  until  conditions  become  stable  ai 
86  amp.  [nversely,  a  momentary  decrease  of  the  cui 
rent  below  i.i  amp.  Increases  the  voltage  required  bj 
the  rod,  and,  nut  being  available  ai  con  taut  supply 
voltage  of  current,  this  higher  voltage  decreases.  'This, 
however,  still  further  Increases  the  required  voltage 
and  decreases  the  current,  until  conditions  become 
stable  at  0.02  amp.  it  is  possible  thai  pyroelectric  con 
ductors  should  be  divided  into  two  classes:  First,  true 
pyroelectric  conductors,  in  which  the  very  high  nega- 
tive temperature  coeffleienl  is  a  characteristic  of  the 
material,  in  this  class  probably  belong  silicon  and  Its 
alloys,  boron,  magnetite  and  other  metallic  oxides,  sul- 
phides, carbides,  etc.;  second,  conductors  which  are 
mixtures  of  materials  of  high  conductivity  and  of  non- 
conductors, and  derive  their  resistance  from  the  contact 
resistance  between  the  conducting  particles  which  are 
separated  by  non-conductors.  As  contact  resistance 
shares  with  arc  conduction  the  dropping  volt-ampere 
characteristic,  such  mixtures  thereby  imitate  pyroelec- 
tric conduction.  In  this  class  probably  belong  the 
graphite  clay  rods  used  industrially.  Powders  of 
metals,  graphite  and  other  good  conductors  also  belong 
in  this  class.— Gen.  Elec.  Rev.,  May,  1916. 

Electrophysics  and  Magnetism 
Rectifying  Contact  of  Tivo  Solid  Conductors. — D. 
Owen. — A  brief  abstract  of  a  (British)  Physical  So- 
ciety paper  on  the  laws  of  variation  of  resistance  with 
voltage  at  a  rectifying  contact  of  two  solid  conductors, 
with  application  to  the  electric  wave  detector.  It  con- 
tains an  account  of  an  investigation,  the  primary  object 
of  which  was  to  determine  the  nature  of  the  physical 
actions  occurring  at  a  rectifying  contact.  Resistance 
characteristics  are  given  for  various  contacts,  some  in- 
cluding a  mineral,  some  in  which  both  elements  are 
metals.  It  is  shown  that  a  specific  characteristic  may 
be  drawn  for  any  given  pair  of  materials.  The  experi- 
mental results  are  in  accordance  with  the  view  that  the 
actions  are  thermo-electric,  the  main  determining  fac- 
tors being  the  thermo-electric  power  and  the  tempera- 
ture coefficient  of  electric  resistance.  Based  on  the  law 
of  constancy  of  the  voltage-coefficient  calculations  are 
given  showing  the  best  value  of  the  resistance  of  the 
telephone  in  a  wireless  receiving  circuit  in  which  the 
contact  detector  is  employed.  The  influence  of  a  polar- 
izing voltage  is  also  traced.  The  use  of  the  combina- 
tion of  rectifier  with  a  direct-current  galvanometer  as 
indicator  of  the  balance  point  in  an  alternating-current 
bridge  is  examined,  and  it  is  shown  that  the  minimum 
detectable  alternating  voltage  cannot  be  reduced  much 
below  a  millivolt. — London  Electrician,  May  5,  1916. 

Distribution  of  Current  Between  a  Gas  Column  and 
a  Metallic  Shunt— Robert  F.  Earhart.— An  account 
of  experiments  which  were  made  for  the  purpose  of 
studying  some  of  the  conditions  under  which  a  current 
of  electricity  passing  through  a  gas  might  be  diverted 
through  a  metallic  circuit.  It  was  desired  also  to  study 
the  quantitative  distribution  between  a  gas  column  and 
a  metallic  circuit  under  several  conditions.  The  chief 
results  are  as  follows:  The  effectiveness  of  electrodes 
in  taking  current  out  of  a  conducting  gas  column  depends 
more  upon  the  state  of  division  of  the  electrodes  than 
upon  their  superficial  area.  The  effect  of  offering  an 
alternative  path  through  an  external  metallic  conductor 
is  to  decrease  the  total  current.  For  small  currents  an 
increase  through  the  shunt  circuit  occurs  when  the  total 
current  increases.  Such  increases  are  proportional  to 
the  total  current,  but  the  value  of  the  factor  depends 


"ii  the  pressure  of  the  gas  and  Turin  of  the  electrodes. 
The  proportionality    factor  just    referred   to  holds  up 
to  a   limiting   value  which   depends  on   the   pre 
employed.    Further  Increa  e  In  total  current  results  in 

a  decrease  in  current    through  the  shunt,  circuit. —7'/. 
/in',    April,    L916. 

Units,  Measurements  and  Instruments 

Temperature  Scale,  Beginning  with  April  1,  L916, 
thermometers  and  pyrometers  are  calibrated  by  the 
German  Reichsanstalt  according  to  a  newly  denned  tem- 
perature scale  winch,  according  to  the  present  status  of 
thermometry,  corresponds  to  the  thermodynamic  scale. 
The  latter  may  change  as  the  result  of  new  scientific 
investigations.  But  the  intention  is  not  to  change;  the 
newly-defined  practical  scale.  For  the  definition  of  the 
scale  of  the  platinum  resistance  thermometer  the  boil- 
ing points  of  carbon  dioxide  and  oxygen,  the  melting 
points  and  solidification  points  of  mercury,  tin,  cad- 
mium, zinc,  sulphur,  antimony,  silver,  gold,  copper,  pal- 
ladium and  platinum  are  used  and  the  transformation 
point  of  sodium  sulphate  and  the  boiling  points  of 
naphthalin  and  benzophenon.  Between  0  deg.  and  100 
deg.  C.  the  new  scale  agrees  with  the  international 
hydrogen  scale  within  the  limits  of  error,  while  for  very 
high  temperature  it  agrees  with  the  radiometric  scale 
based  on  homogeneous  black  radiation  but  not  with  the 
gas  thermometer. — Zeit.  f.  Instrumentenkunde,  Vol. 
36,  page  20,  abstracted  in  Elek.  Zeit.,  March  30,  1916. 

Tests  of  Insulating  Oils. — A  long  abstract  of  a  re- 
port of  a  committee  of  the  (British)  Institution  of 
Electrical  Engineers.  In  order  to  judge  the  suitability 
of  an  oil  for  use  as  a  cooling  insulating  medium  it  is 
necessary  to  know  its  characteristics  in  the  following 
respects :  Tendency  to  sludge,  loss  by  evaporation,  flash 
point,  viscosity  at  different  temperatures,  chemical  re- 
actions, density  and  coefficient  of  expansion,  cold  test 
(solidification),  moisture  absorption,  dielectric  strength, 
specific  resistance,  thermal  transference,  specific  heat. 
Suitable  tests  with  respect  to  these  different  items  are 
described  and  discussed. — London  Electrician,  April  21, 
1916. 

Alternating -Current  Resistance  of  Iron  Wire. — W. 
Peukert. — An  illustrated  translation  in  abstract  of  his 
German  paper  on  the  variation  of  the  resistance  of  iron 
wires  with  the  temperature  on  alternating-current  cir- 
cuits.— London  Electrician,  April  28,  1916. 

Gold-Leaf  Electroscope. — T.  Barratt. — A  brief  ab- 
stract of  a  (British)  Physical  Society  paper  on  the 
electrical  capacity  of  gold-leaf  electroscopes.  A  gold- 
leaf  electroscope  is  frequently  used  to  compare  exceed- 
ingly small  ionization  currents.  For  this  purpose  it  is 
much  more  sensitive  than  a  quadrant  electrometer.  If 
the  capacity  of  the  electroscope  is  known,  the  absolute 
value  in  amperes  of  the  ionization  current  can  be  de- 
duced. A  method  for  measuring  the  capacity  of  a  gold- 
leaf  electroscope  depends  on  sharing  the  charge  of  a 
parallel-plate  air  condenser  of  measurable  capacity  as 
many  times  as  necessary,  and  deducing  the  capacity  of 
the  electroscope  from  the  observed  drop  of  potential. 
The  method  gives  consistent  results  when  the  experi- 
mental conditions  are  widely  varied.  The  amount  of 
deflection  of  the  leaf  appears  to  have  little  influence  on 
the  result. — London  Electrician,  May  5,  1916. 

Roentgen  Ray  Apparatus. — A  note  on  a  recent  British 
patent  (9428,  1915)  of  the  British  Thomson-Houston 
Company  and  the  General  Electric  Company  of  this 
country  for  Roentgen-ray  tubes  in  which  the  surface 
subjected  to  the  discharge  is  continually  renewed  by 
rotating  the  tube  as  a  whole  and  magnetically  deflecting 
the  cathode  beam  out  of  the  axis  of  rotation,  while  keep- 
ing the  focal  spot  fixed  in  space. — London  Elec.  Eng'ing, 
April  13,  1916. 
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Harold  V.  Bozell,  professor  of  elec- 
trical engineering  at  the  University  of 
Oklahoma,   Norman,   Okla.,   and  repre- 
sentative of  the  A.  I.  E.  E.  on  the  Ok- 
lahoma   committee    on    industrial    pre- 
paredness, has  just  been  chosen  chair- 
man  of  the   State  board   of  prepared- 
ness directors.     In  addition  to  his  edu- 
cational work  Professor  Bozell  conducts 
a  consulting  engineering  practice,  and 
for  the  last  five  years  has  been  secre- 
tary-treasurer of  the  Oklahoma  Electric 
Railway  Association,  of  which  he  was 
one    of   the    organizers.      He   has   been 
active   in    several    Oklahoma   valuation 
and  rate  cases,  and  is  the  author  of  a 
book,  "Data  on  Municipal  Plant  Opera- 
tion in  Oklahoma."    Professor  Bozell  is 
a  graduate  of  the  University  of  Kan- 
sas, class  of  1908.     The  electrical  engi- 
neering   course    of    the    University    of 
Oklahoma  was  barely  started  when  he 
came  to  Norman,  but  has  since  grown 
until  the   enrollment  of  electrical   stu- 
dents is  now  greater  than  the  sum  of 
those   in   the  mechanical,   civil,   mining 
and  chemical  engineering  departments. 
Grant  Armor,  advertising  manager  of 
the  Electric  Journal,  is  recovering  from 
a  three-weeks'  illness  in  a  Pittsburgh 
hospital. 

Chester  P.  Gross,  who  for  some  time 
has  been  connected  with  the  Wisconsin 
Railroad  Commission,  has  been  ap- 
pointed superintendent  of  the  municipal 
electric-light  plant  at  Grand  Rapids, 
Wis. 

C.  T.  Anderson,  formerly  with  the 
Ohio  Brass  Company,  has  been  ap- 
pointed vice-president  and  sales  man- 
ager of  the  Hartman  Electrical  Manu- 
facturing Company  of  Mansfield,  Ohio, 
manufacturers  of  rail  bonds  and  elec- 
trical specialties. 

W.  G.  Moore,  until  recently  manager 
for  the  Texas  Power  &  Light  Company 
at  Paris,  Texas,  has  severed  his  connec- 
tion with  that  company  to  enter  into  a 
partnership  known  as  Collins  &  Moore, 
consulting  electrical  engineers  and  con- 
tractors of  Paris. 

E.  H.  Beam  of  Knoxville,  Tenn.,  has 
been  appointed  department  manager  of 
the  Niagara  Light,  Heat  &  Power  Com- 
pany of  North  Tonawanda,  N.  Y.,  to 
succeed  C.  G.  Murdock,  who  has  re- 
signed to  assume  charge  of  electrical 
interests  in  St.  Louis,  Mo. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Percy  S.  Irving  of  Boston,  Mass.,  will 
have  charge  of  the  new-business  de- 
partment of  the  Great  Barrington 
(Mass.)  Electric  Light  Company. 

E.  H.  Beam  has  been  appointed  man- 
ager of  the  new-business  department  of 
the  Niagara  Light,  Heat  &  Power  Com- 
pany of  Tonawanda,  N.  Y.,  succeeding 
C.  G.  Murdock,  who  has  accepted  a  po- 
sition in  St.  Louis,  Mo. 

E.  Z.  Wallower,  who  for  the  last  two 
years  has  been  general  manager  of  the 
Lockport  (N.  Y.)  Light,  Heat  &  Power 
Company,  has  resigned  to  assume  ac- 
tive management  of  a  group  of  oil  and 
mineral  properties  in  Missouri  and  Ok- 
lahoma. Mr.  Wallower  was  at  one 
time  superintendent  of  the  Harrisburg 
(Pa.)   Light  &  Power  Company. 

J.  H.  Shearer,  formerly  in  charge  of 
the  Eastern  Shore  Gas  &  Electric  Com- 
pany, with  headquarters  at  Salisbury, 
Md.,  has  been  appointed  general  super- 
intendent of  the  Penn  Central  Light  & 
Power  Company  of  Altoona,  Pa.,  suc- 
ceeding E.  B.  Green,  who,  as  announced 
in  these  columns,  has  resigned  after 
more  than  a  quarter  century  of  service. 

D.  O.  Vaughn,  formerly  with  the  F. 
Bissell  Company  of  Toledo,  Ohio,  has 
been  appointed  manager,  of  the  Sidney 
(Ohio)  Electric  Company,  succeeding 
F.  D.  Elwell,  who  recently  resigned  to 
take  up  consulting  engineering  and  con- 
struction work  for  the  Albert  Emanuel 
Company,  owners  of  the  Sidney  Electric 
Company. 

Edward  B.  Ellicott,  who  has  tendered 
his   resignation   as   chief   electrical   en- 
gineer of  the  Sanitary  District  of  Chi- 
cago,   becoming   effective    on    May   25, 
has  completed  eleven  years  of  service 
with  the  Sanitary  District,  and  a  total 
of  nineteen  years  of  public  service  work 
in    Chicago.      Mr.    Ellicott    is    leaving 
Chicago    to    live    during    the    summer 
months  on  his  ranch  in  Idaho  just  south- 
west of  Yellowstone  Park.    He  will  also 
open  a  consulting  engineering  office  in 
Salt   Lake    City   and   will    reside    there 
in  the  winter.    Mr.  Ellicott  was  born  at 
Lockport,   N.    Y.,    on    March    28,    1866. 
From  1885  to  1887  he  was  employed  by 
the    Concordia    (Kan.)    Electric    Light 
Company    in    plant    construction,    and 
later  in  general  charge  of  operation.    In 
1887  and  1888  he  was  engineer  and  elec- 
trician   of    the    Salina    (Kan.)    Gas    & 
Electric  Company.     Returning  to  Con- 
cordia  in   1888   he   was    superintendent 
and   electrician   of   the   electric   station 
there  for  two  years.    From  1890  to  1897 
he  was  employed  by  the  Western  Elec- 
tric   Company    of    Chicago    installing 
steam  and  electric  plants.     During  the 
year  of  1891  he  was  placed  in  charge 
of  the  Urbana  (Ohio)  plant  which  was 
owned   by   the   Western   Electric   Com- 
pany, and  in  1892  was  promoted  to  the 


E.   B.   ELLICOTT 


position  of  assistant  superintendent  of 
construction,    later    becoming    superin- 
tendent of  construction  for  the  Western 
Electric    Company,    which    position    he 
held   until    1897.      From    1897   to    1905 
Mr.  Ellicott  was  electrical  engineer  for 
the  city  of  Chicago.     During  that  time 
he  rebuilt  the  city's  street  lighting  sys- 
tem which  consisted  of  1250  arc  lamps 
and  added   5000  arc  lamps  to   the  ex- 
isting plant.     During  the  year  1903  he 
secured    a    leave    of    absence   from    the 
city  position  to   become   chief  mechan- 
ical   and    electrical    engineer    for    the 
Louisiana    Purchase    Exposition    at    St. 
Louis,  Mo.,  and   while   serving  in   that 
capacity    he    practically    designed    and 
superintended    the    construction    of   the 
entire   steam   and   electrical   equipment 
of  the  exposition.     From  1905  to  1916 
he  served  as  electrical  engineer  for  the 
Sanitary  District  of  Chicago.     In  that 
capacity    he    designed    and    built    the 
32,000-kw.    water-power   and   transmis- 
sion system  of  the  District  and  directed 
the   work    of  completely   rehabilitating 
the  city's  lighting  system  under  a  con- 
tract   which    required    the    installation 
of  21,000   lighting  units.     Mr.   Ellicott 
is  a  fellow  of  the  American  Society  of 
Electrical    Engineers,    and    a    member 
of  the  American  Society  of  Mechanical 
Engineers,  the  Western  Society  of  En- 
gineers,   and    the    National    Municipal 
Electricians. 


Obituary 

George  Carson  Smith,  actively  identi- 
fied with  the  Westinghouse  interests  for 
many  years,  and  formerly  financial  ad- 
viser to  George  Westinghouse,  died  at 
New  York  May  30  at  the  age  of  sixty- 
two  years.  Mr.  Smith  had  held  many 
important  railroad  executive  posts,  and 
at  the  time  of  his  death  was  a  director 
in  nearly  all  of  the  Westinghouse  com- 
panies. 

William  P.  Harper,  for  fifteen  years 
head  of  the  purchasing  department  of 
the  Allis-Chalmers  Company,  Mil- 
waukee, Wis.,  and  president  of  the 
Northwestern  Manufacturing  Company 
of  Milwaukee  since  1904,  died  of  apo- 
plexy at  his  home,  May  27,  at  the  age 
of  52  years.  Mr.  Harper  was  well 
known  among  electrical  men  of  the 
Middle  West. 
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NEW   APPARATUS  AND  APPLIANCES 

Record  oj  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 


Motor-Driven  Pasteurizer 

The  main  object  of  pasteurization  is 
to  eliminate  disease  by  destroying  bac- 
teria or  germ  life  in  the  milk.  Milk 
from  healthy  cows,  if  properly  handled, 
is  said  to  be  free  from  disease  germs, 
but  exposure  to  air  and  unhealthy  con- 
ditions cause  germs  to  accumulate  and 
propagate  in  vast  numbers.  These 
germs  can  be  eliminated  by  pasteuriza- 
tion. 

Physicians  and  scientific  men  claim 
that  the  use  of  pasteurized  milk  has 
saved  the  lives  of  a  multitude  of  chil- 
dren as  well  as  adults,  and  they  con- 
sider it  health-giving  to  a  very  decided 
extent,  since  the  process  of  pasteuriza- 
tion, it  is  claimed,  does  not  detract  from 
the  well-known  nutritive  value  of  milk. 

The  commercial  advantages  of  pas- 
teurization are  many.  The  body  of  the 
milk,  as  well  as  the  keeping  quality,  is 
materially  improved,  it  is  asserted,  and 
the  butter  made  from  pasteurized  milk 
retains  its  flavor  when  bottled  and  will 
always  show  a  good  cream  line. 

The  widespread  demand  for  pasteur- 
ized milk  and  cream  has  caused  the 
A.  H.  Reid  Creamery  &  Dairy  Supply 
Company  of  Philadelphia,  Pa.,  to  de- 
velop a  line  of  pasteurizers,  using 
what  is  known  as  the  "Batch"  pasteur- 
izing system.  The  machine  consists  es- 
sentially of  a  cylindrical  vat  and  a 
spiral  coil  of  heavy  copper  tubing.  The 
coil  is  arranged  so  that  it  can  be  re- 
volved, the  ends  terminating  in  gland- 
type  stuffing  boxes.  The  water  is  heated 
in  a  separate  tank,  connected  to  either 
end  of  the  coil  by  piping.  The  water  is 
circulated  from  the  heater  through  the 
coil  and  back  to  the  heater.  The  prac- 
tice is  to  heat  the  milk  to  140  deg.  Fahr. 
or  145  deg.  Fahr.  and  hold  this  tem- 
perature for  thirty  minutes.  Then  cold 
water  is  introduced  into  the  coil  and 
the  milk  cooled  down  to  bottling  tem- 
perature, which  is  about  50  deg.  Fahr. 


PASTEURIZER    DRIVEN    BY    0.75-HP.    MOTOR 

or  less.  The  illustration  shows  a  Reid 
positive  pasteurizer  equipped  with  a 
0.75-hp.  single-phase  induction  motor 
manufactured     by     the     Westinghouse 


Electric     Manufacturing    Company    of  watts  to  200  watts.    The  Type  A  de 

Bast  Pittsburgh,  Pa.    The  motor  is  di-  vice  is  rated  at  5  watts  and  is  designed 

rectly  connected  to  the  worm  drive  of  for  a   primary   pressure  of   120  volts 

the  spiral  coil  and  gives  the  constant  and  a  secondary   pressure  of  85  volts. 
speed      necessary      for      pasteurization 


Direct-Current  Bell  Ringer 

In  the  accompanying  illustration  is 
shown  a  bell  ringer  placed  on  the  mar- 
ket by  the  Terminal  Electric  Company, 
551  West  Forty-second  Street,  New 
York,  which  is  designed  to  convert  di- 
rect current  at  pressures  of  110  volts 
or  more  to  direct  current  at  potentials 
of  from  G  volts  to  35  volts.  It  is  also 
adapted  for  use  with  annunciators,  in- 
terior telephones,  electric  clocks  and 
time  stamps,  thermostats,  spark  igni- 
tion coils,  cauterizers,  miniature  lamps, 
toys,  etc.  The  principle  on  which  the 
operation  of  the  device  is  based  is  that 


FIG.  1 — BELL  RINGER  FOR  DIRECT-CURRENT 
CIRCUITS 

of  a  potentiometer.  In  one  type  a  re- 
sistor is  connected  across  the  line  and 
a  tap  made  to  this  resistor,  at  a  point 
which  gives  a  potential  of  6  volts  to 
35  volts,  measured  to  ground.  In  this 
form  of  the  device,  the  resistor  con- 
sumes 0.6  amp.  continuously.  In  an- 
other type,  two  resistors  and  a  relay 
are  employed.  The  latter  type  has  a 
normal  current  consumption  on  the 
primary  side  of  30  mil-amp.  The  sec- 
ondary circuit  is  provided  with  a  relay; 
when  the  circuit  is  closed  a  low  re- 
sistance coil  on  the  primary  side  is 
placed  in  circuit  and  the  total  current 
consumption  on  the  secondary  side  is 
then  1.5  amp.  These  bell  ringers  are 
built  in   sizes  with  ratings  of  from   5 
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2. — METHOD     OF     CONNECTING     BELL 
RINGER 


It  weighs  4  lb.  and  is  designed  to  op- 
erate two  3-in.  bells  simultaneously. 
The  Type  C  bell  ringers  are  rated  at 
from  20  watts  to  200  watts.  The  pri- 
mary voltage  of  these  ringers  is  120 
volts  and  the  secondary  pressure  18 
volts  for  the  60-watt,  100-watt  and  200- 
watt  devices  and  24  volts  for  the  20- 
watt  bell  ringer.  The  respective 
weights  of  these  devices  are  6  lb.,  10 
lb.,  15  lb.  and  30  lb.  Another  device 
designated  by  the  manufacturer  as  the 
Type  BC  device  operates  two  inde- 
pendent circuits,  such  as  closed  and 
open,  etc.,  for  fire-alarm,  burglar- 
alarm,  and  self-winding  clock  systems, 
and  is  being  built  with  ratings  of  from 
2  watts  to  200  watts.  A  Type  RT  de- 
vice designed  for  interior  telephones, 
talking  or  ringing,  or  both,  is  being 
built  with  ratings  of  from  4  watts  to 
25  watts. 


A  New  Transformer  Oil 

"Lectroseal"  (L.  S.)  oil  is  a  new 
grade  of  insulating  transformer  oil  re- 
cently placed  on  the  market  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.  This 
oil  has  its  chief  application  as  an  in- 
sulating and  cooling  medium  for  use 
with  all  classes  of  oil-insulated  dis- 
tributing and  power  transformers.  It 
may  also  be  used  with  such  apparatus 
as  induction-type-feeder  regulators  and 
electrolytic  lightning  arresters. 

Lectroseal  is  a  pure  mineral  oil,  ob- 
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tained  by  the  fractional  distillation  of 
petroleum  and  is  free  from  moisture, 
acid,  alkali  and  sulphur  compounds.  As 
an  insulating  medium,  it  has  a  high 
dielectric  strength.  The  average  break- 
down test  is  said  to  be  40,000  volts  on 
a  0.15-in.  gap  between  spheres  0.5  in.  in 
diameter.  As  a  cooling  medium,  it  is 
claimed  that  the  oil  is  particularly  well 
adapted,  the  viscosity  being  very  low 
(approximately  36  at  40  deg.  C,  Saybolt 
method).  Consequently,  the  oil  will 
circulate  rapidly  and  transfer  the  heat 
quickly  from  the  transformer  or  other 
apparatus  to  the  walls  of  the  tank. 

If  water  should  accidentally  enter  a 
transformer  tank,  it  should  sink  to  the 
bottom  of  the  tank  as  quickly  as  pos- 
sible, as  a  small  percentage  of  water 
thoroughly  mixed  with  the  oil  reduces 
its  dielectric  strength  very  rapidly. 
Various  grades  of  oil  differ  greatly  as 
to  their  ability  to  separate  from  water 
with  which  they  have  been  mechanically 
mixed,  but  lectroseal  oil,  it  is  claimed, 
possesses  this  quality  in  a  marked  de- 
gree. The  other  characteristics  claimed 
for  the  oil,  such  as  freedom  from  de- 
posit, satisfactory  flash  and  fire  point, 
low  rate  of  evaporation  and  light  color, 
would  indicate  that  it  is  practically 
ideal  for  the  purpose  for  which  it  is 
intended. 


electric  transmission  has  been  found 
particularly  well  adapted  for  use  with 
a  dictating  machine  because  of  its 
smooth-operating  features.  Mr.  Bris- 
bane suggests  that  a  dictating  machine 
installed  in  an  automobile  as  shown 
should  be  of  especial  interest  to  busi- 
ness men  who  travel  in  their  cars  to 
and  from  their  offices.  "To  work  in  a 
car  with  the  window  open,"  he  de- 
clares, "fresh  air  pouring  in,  no  in- 
terruptions from  telephones,  or  callers, 
is  indeed  a  luxury,  and  productive 
luxury,  which  is  the  only  good  luxury." 
Messrs.  Brisbane  and  Owen  are  shown 
herewith  shortly  after  arriving  at  Mr. 
Edison's  laboratory  in  Orange,  N.  J.  In 
Fig.  2  Mr.  Edison  is  shown  talking  into 
the  dictating  machine. 


Electric  Dictating  Machine 
Installed  in  Magnetic  Car 

Arthur  Brisbane,  the  famous  news- 
paper man,  has  devised  a  cushioned  box 
for  use  with  an  Edison  dictating  ma- 
chine installed  in  his  Owen  magnetic 
car  (described  in  the  Electrical  World 
of  Jan.  8,  1916),  and  he  is  shown  in  the 
accompanying  illustrations  seated  in 
his  automobile  with  Thomas  Edison,  the 
inventor  of  the  dictating  machine,  and 
R.  M.  Owen,  who  has  developed  the 
magnetic  or  electric-transmission  car. 
Mr.  Brisbane  travels  back  and  forth 
daily  from  his  home  in  Hempstead, 
Long  Island,  to  his  office  in  New  York 
in  the  car  illustrated,  and  with  the 
dictating  machine  is  enabled  to  add 
two  hours  to  his  working  day — two 
working  hours  in  the  fresh  air,  as  he 
expressed   it.     The   Owen   car  with   its 


Small  Generating  Outfit 

The  Type  NS  lighting  plant  shown 
herewith  is,  according  to  the  maker, 
the  Friday  Machinery  &  Supply  Com- 
pany, Sigourney,  Iowa,  of  simple  con- 


GASOLINE-ENGINE-DRIVEN  GENERATING 
PLANT 

struction,  no  complicated  wiring  sys- 
tems being  utilized  and  all  unnecessary 
parts  being  eliminated.  In  the  illustra- 
tion the  battery  is  not  shown.  The  bat- 
tery is  of  the  sealed-glass-jar  type;  the 
rubber-jar  type,  however,  may  be  pro- 
vided, if  desired.  Batteries  with  ratings 
of  40  amp.-hr.,  60  amp.-hr.,  80  amp.-hr., 
and  100  amp.-hr.,  are  being  furnished 
with  the  plant,  which  may  be  operated 
by  gasoline,  kerosene,  or  crude-oil 
engines  with  ratings  of  from  2  hp.  up. 


The  company  is  also  making  large- 
sized  plants  for  use  on  large  farms  and 
in  motion  picture  theaters  and  for  op- 
erating small-town  lighting  systems.  It 
has  also  developed  special  battery- 
charging  equipments  for  garages. 


Mercury-Vapor  Lamps  for 
Electric  Blueprinting 

The  first  Cooper  Hewitt  lamps  used 
in  electric  blueprinting  were  placed  in 
front  of  a  flat  frame  with  reflectors  be- 
hind the  lamps,  which  only  allowed 
prints  as  large  as  the  frame  to  be  made 
at  one  time.  This  limited  the  size  of 
the  tracing  that  could  be  accommodated 
and  made  it  necessary  to  reload  the  ma- 
chine for  each  exposure.  Lamps  with 
flat  frames  are  frequently  satisfactory 
where  the  requirements  are  small,  but 
where  blueprints  are  large  the  con- 
tinuous machines  are  better. 

The  Revolute  Machine  Company  of 
417  East  Ninety-third  Street,  New  York 
City,  based  the  design  of  its  Everett- 
McAdam  type  of  blueprint  machine 
upon  a  revolving  glass  cylinder,  the 
light  being  within  the  cylinder  and  the 
rays  striking  practically  perpendicular 
to  the  service  of  the  blueprint  paper 
which  is  wrapped  around  the  cylinder. 
By  this  scheme,  75  per  cent  of  all  the 
light  is  direct,  25  per  cent  reflected  and 
none  entirely  lost.  This  makes  the  ma- 
chine highly  efficient  and  rapid  and  al- 
lows the  production  of  a  print  of  any 
length  whatever. 

The  paper  is  laid  over  the  revolving 
glass  cylinder,  where  it  remains  during 
three-quarters  of  a  revolution,  after 
which  it  leaves  the  cylinder  and  is 
caught  in  a  suitable  receptacle.  The 
tracings  are  fed  in  betv/een  the  paper 
and  the  cylinder  so  that  the  light  strikes 
through  the  cylinder  and  the  tracing  on 
the  blueprint  paper.  Continuous  rolls 
of  any  length  may  be  fed  through  the 
machine  with  either  long  tracings  or 
those  of  smaller  sizes,  so  that  an  extra 
standard  roll  of  50  yd.  may  be  printed 
.in  one  piece. 

Special  high-power  lamps,  made  for 
this  particular  service  by  the  Cooper 
Hewitt  Electric  Company  of  Hoboken, 
N.  J.,  allow  the  machine  to  print  at  a 


FIG. 


1 — MESSRS.     EDISON.     OWEN     AND     BRISBANE      (RIGHT     TO 
LEFT)    IN   ELECTRIC  TRANSMISSION   CAR 


FIG.    2 — MR.    EDISON    TALKING    INTO    DICTATING    MACHINE- 
BRISBANE   AT    HIS    SIDE 


-MR. 
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high  rate  of  speed  on  comparatively 
small  energy  consumption.  This  speed 
efficiency  Is  due  partly  t<>  the  design  of 
the  machine,  the  lights  being  within  the 
cylinder,  and   partly  to  the  quality  of 

1 he       llghl        from       ( he       mercury   \  apm 

lamps,  which  is  very  well  edapted  to 
blueprinl  work. 


BU'K-PRINTING  MACHINE  EQUIPPED  WITH 
MERCURY-VAPOR   LAMPS 

Arc  lamps  may  also  be  used  on  this 
sort  of  machine.  In  the  case  of  this 
type  of  lamp,  which  must  be  hung  out- 
side the  cylinder,  the  light  passes 
through  the  cylinder  to  the  paper  on 
the  opposite  side  from  the  lamps,  and 
the  printing  is  done  during  half  a  revo- 
lution. Where  mercury  lamps  are  used 
inside  the  cylinder,  the  light  passes 
through  one  thickness  of  glass,  and  the 
printing  is  done  during  three-quarters 
of  a  revolution.  The  mercury-vapor 
lamps  are  automatic  and  start  by  the 
turn  of  a  switch,  and,  in  contrast  to  arc 
lamps,  require  no  attention  whatever 
during  their  life,  which  is  guaranteed 
to  be  1200  hr. 

The  machine,  which  is  electrically 
driven,  is  equipped  with  a  variable- 
speed  gear,  which  allows  it  to  be  run  at 
a  speed  necessary  to  suit  the  require- 
ments of  different  kinds  of  paper  and 
different  tracings  or  negatives  to  be 
printed.  Due  to  the  small  curvature  of 
the  cylinder  and  a  series  of  endless 
belts  which  hold  the  paper  and  tracing 
on  the  cylinder,  a  perfect  contact  is  ob- 
tained at  all  points. 

The  revolving  glass  cylinder  entirely 
eliminates  the  necessity  of  dragging  the 
tracings  and  paper  over  a  curved  sta- 
tionary glass,  avoids  the  possibility  of 
slipping,  saves  wear  and  tear  on  the 
tracings,  and  gives  a  sharp  detail  to  the 
prints. 


Electrically  Heated  Linotype 
Metal  Pots 

A  comparatively  new  application  of 
electric  heating  is  that  of  keeping  in 
a  molten  condition  the  metal  in  the 
pots  of  linotype  machines  from  which 
the  slugs  bearing  the  characters  are 
cast.     The   printer    finds   the   electrical 


method  free  from  the  dii  edvantai 

nil  gasoline  heating,  end  the  slugs 
produced  are  practically  perfect  owing 
in  the  close  and  accurate  regulal ion  of 
temperature.  The  electric  linotype  pot 
shown  herewith  is  being  made  by  the 
Cutler- Hammer     Manufacturing    Com 

pany,   Milwaukee,   Wis.,  and   is  sold   ex 

clusively  by  the  Mergenthaler  Linotype 
Company,  New   Sfork.     Bach  unil 

sists   of  a   series  of   resistor   ribbons   of 
metal    alloy    incased    first   in    mica,    then 
in    metal    ducts,    and    sealed    by    autog- 
enous welding  inside  of  a  steel  casing. 

Since  the  ducts  air  welded  to  the  casing 

perfect  conductivity  of  heat  is  obtained, 
it  is  asserted.  The  two  main  units  are 
immersed  directly  in  the  metal  in  the 
pot,  while  two  more  are  disposed  about 
the  throat  and  mouthpiece  of  the  pot 
to  insure  proper  temperature  at  these 
points.  The  circuit  is  initially  closed  by 
an  ordinary  snap  switch.  Thereafter 
the  circuit  is  automatically  controlled 
by  a  special  thermometer,  set  to  main- 
tain the  temperature  desired,  which 
limits  the  range  within  10  deg.  either 


ELECTRIC   LINOTYPE  POT 

way  from  the  predetermined  point.  This 
special  thermometer  consists  of  an  air- 
tight metal  tube  filled  with  mercury, 
the  enlarged  end  of  which  rests  in  the 
pot.  The  other  end  of  the  tube  is 
formed  into  a  spiral  and  attached  to  a 
lever.  As  the  temperature  rises  and 
falls  the  mercury  in  the  tube  expands 
and  contracts,  causing  the  spiral  to 
open  and  close  and  the  lever  to  move 
back  and  forth  between  two  contact 
points.  This  makes  and  breaks  a  relay 
circuit,  in  turn  controlling  the  current 
in  the  heating  elements.  In  first  heat- 
ing the  pot  from  a  cold  condition  the 
input  is  1600  watts,  and  is  maintained 
for  about  fifty  minutes.  When  the 
proper  temperature  point  is  reached  the 
thermometer  cuts  it  down  to  the  op- 
erating rate  of  550  watts.  As  there 
are  said  to  be  more  than  20,000  lino- 
type machines  in  the  United  States 
(many  of  them  operating  twenty -four 
hours  a  day)  and  as  the  peak  load 
comes  from  midnight  until  morning,  the 
electric  linotype  pot,  it  is  pointed  out, 
makes  a  very  attractive  addition  to 
central  station  lines. 


Boiler  Meter 

In    the    accompanying    illustration    is 

shown  a  boiler  meter,  winch,  according 
to  tin-  manufacturer,  (be  Bailey  Meter 

Company,  Ml  Milk  Street,  lei  i'. ii. 
Mass.,    is    a    radically    new    instrumeni 

designed    to   till    a    long-felt    want    In 

boiler  plant  operal ion.    It  is  a  combine 
turn   of  three  separate   meters   in  one 
casing,  each  drawing  its  own  record  in 
a  distinctive  coloi  on  a  L2-in.  chart,  ami 

records  (1)  the  rate  of  team  output 
from  the  boiler;  (2)  the  rate  of  air  flow 

through  the  furnace,  Bnd  (8)  the  con- 
dition of  the  fuel  bed.  It  not  only 
records  these  operations,  but  also  cor- 
relates and  compares  them  in  such  a 
simple  manner,  it  is  pointed  out,  that 
any  fireman  can  readily  understand  the 
readings  and  be  informed  instantly  of 
any  needed  change  in  the  furnace  or 
draft  conditions  to  secure  the  best  effi- 
ciency and  maximum  capacity. 

The  steam  flow  is  recorded  by  the 
"red"  pen,  drawing  a  red  record  in  the 
center  section  of  the  chart,  the  gradua- 
tions being  in  per  cent  of  the  boiler's 
rated  capacity  on  a  uniform  scale.  This 
part  of  the  meter  is  identical  with  the 
Bailey  steam  meter  described  in  the 
Electrical  World  of  April  15,  1916. 
It  operates  upon  the  principle  of 
measuring  the  pressure  difference  across 
a  monel-metal  orifice  placed  in  a  flange 
of  the  steam  line.  The  air  flow  is 
recorded  by  the  "blue"  pen  drawing  a 
blue  record.  This  pen  is  located  so  that 
it  travels  immediately  in  front  of  and 
records    just   ahead    of   the    steam-flow 


FIG.    1. — BOILER    METER    WHICH    MAKES 
THREE   RECORDS 

record.  Its  operation  is  based  on  the 
difference  in  draft  between  the  firebox 
and  the  uptake,  but  instead  of  reading 
in  terms  Of  draft  it  reads  in  terms  of 
steam  output.  In  other  words  it  gives 
the  same  reading  and  draws  a  coin- 
cident  record   with   the   steam   flow   so 
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long  as  the  right  amount  of  air  is  used 
for  combustion.  If  the  air  flow  reads 
more  than  the  steam  flow  it  shows  too 
much  air  and  corresponds  to  low  CO,, 
if  it  reads  less  than  the  steam  flow  it 
means  insufficient  air  and  loss  due  to 
unburned    gases.      This    is    based    upon 


tion  of  the  fuel  bed.  That  is,  the  pen 
does  not  move  when  the  damper  open- 
ing or  draft  pressure  varies  from  maxi- 
mum to  minimum  unless  the  fire 
changes,  but  when  the  fire  burns  too 
thin  or  develops  holes,  the  recorder 
shows  it  regardless  of  the  intensity  of 
the  draft. 

Every  part  of  the  meter  responds 
instantly  to  changes  in  any  of  the  op- 
erating conditions,  it  is  claimed.  In  a 
hand-fired  furnace  it  plainly  shows 
each  opening  of  the  fire  door,  cleaning 
of  the  fire,  etc.  When  applied  to 
stokers  it  brings  out  many  very  inter- 
esting points  regarding  the  operation 
and  control.  To  say  that  one  meter 
does  all  of  these  things  might  lead  one 
to  believe  that  the  instrument  is  a  com- 
plicated and  elaborate  device  unsuited 
to  boiler  room  conditions,  the  manufac- 
turer points  out,  but  a  careful  inspec- 
tion of  its  working  parts  shows  it  to 
be  of  very  simple  design. 


FIG.  2.- 


-METER  INSTALLED  ON  A  RETURN- 
TUBULAR-BOILER 


the  principle  that  air  is  a  fuel  just  as 
much  as  coal  is,  and  a  certain  evapora- 
tion should  be  obtained  per  pound  of 
air.  This  standard  is  determined  for 
each  boiler  and  the  meter  adjusted  ac- 
cordingly. 

The  furnace  indicator  drawing  a  rec- 
ord on  the  outer  section  of  the  chart 
shows  the  conditions  of  the  fuel  bed. 
The  fire  is  of  the  right  thickness  when 
this  pen  is  on  the  shaded  band,  too 
thick  when  above  and  too  thin  when 
below  the  band.     This  also  is  adjusted 


Not  enoocjh  oir   \ 
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FIG.     3 — DIAGRAMS     SHOWING     VARYING 
CONDITIONS    OF    FIRE 

to  individual  conditions  after  extensive 
tests  have  been  made  to  determine  the 
best  kind  of  fire  to  carry.  This  furnace 
indicator  is  operated  by  draft  pressures 
and  is  in  reality  a  measure  of  the  re- 
sistance of  the  fuel  bed  to  the  flow  of 
air.  It  should  not  be  confused  with  the 
drop  in  draft  pressure  across  the  fuel 
bed,  for  it  includes  the  draft  pressure 
in  the  uptake  as  well  as  the  firebox 
and  ashpit  in  such  a  way  as  to  elim- 
inate the  effect  due  to  the  intensity 
of  the  draft  or  the  rate  of  flow  of  air 
and  responds  only  to  changes  in  condi- 


Automatic  Lighting  and 
Ignition  Switches 

The  usual  method  of  protecting  the 
automobile  battery  against  grounds  or 
short-circuits  is  to  install  a  fuse  on 
each  circuit.  The  blowing  of  the  fuse, 
however,  occasions  considerable  annoy- 


ditions  have  been  restored.  In  other 
words,  it  performs  the  function  of  the 
fuse,  but  without  the  inconvenience  and 
expense  attached  to  replacing  a  blown 
fuse.  The  lights  are  controlled  by 
means  of  a  key  which  can  be  removed 
with  the  lights  burning,  thus  preventing 
any  tampering  with  them  during  the 
owner's  absence.  A  similar  type  of 
switch  is  made  for  the  ignition  circuit, 
this  switch  being  designed  to  prevent 
the  draining  of  the  battery  should  the 
driver  fail  to  throw  the  switch  off  when 
the  engine  is  stopped. 


Motor-Driven  Vegetable 
Paring  Machines 

The  Maxim  Manufacturing  Company, 
1727  Republic  Building,  Chicago,  111., 
has  developed  several  interesting  types 
of  motor-driven  vegetable-paring  ma- 
chines, one  of  which  is  shown  in  the 
accompanying  halftone.  The  cylinder 
in  which  the  vegetables  are  placed  is 
provided  with  a  concrete  lining.  At  the 
bottom  of  the  cylinder  is  a  disk  which 
rubs  off  the  skin  of  the  vegetables  in 
small  bran-like  particles,  entailing,  it 
is  declared,  no  waste.  A  small  stream 
of  water  is  played  on  the  vegetables 
while  the  peeling  operation  is  going  on. 
The  No.  4  machine,  illustrated,  has  a 
capacity  of  30  lb.,  and  is  designed 
especially  for  large  hotels,  restaurants 
and  institutions.  The  machine  is  equip- 
ped with  ball  bearings  throughout.  Di- 
rect drive  is  accomplished  by  a  single 
set  of  gears  (with  a  rawhide  pinion 
running  in  a  cut  bell  gear)  making  the 
machine  practically  noiseless.  A  Fort 
Wayne  motor  is  utilized  to  operate  the 
machine.  The  company  has  also  devel- 
oped other  machines  of  different  ca- 
pacities. The  No.  4-A  machine  has  a 
capacity  of  15  lb.  and  is  designed 
especially  for  small  hotels,  restaurants 
and  institutions.     It  weighs  150  lb. 


IGNITION    AND    LIGHTING    SWITCH 

ance  and  inconvenience  to  the  motorist. 
Generally  the  fuses  blow  as  a  result 
of  a  momentary  accidental  ground  oc- 
curring while  some  repair  or  adjust- 
ment is  made  to  the  electrical  equip- 
ment. It  is  then  necessary  to  locate 
the  blown  fuse — not  always  an  easy 
matter — and  insert  a  new  fuse.  Often 
where  a  new  fuse  is  not  available  the 
driver  of  the  car  will  bridge  the  clips 
with  a  piece  of  copper  wire  or  piece  of 
other  metal  and  then  there  will  be  no 
protection  for  the  battery. 

Fuses  on  the  automobile  are  unneces- 
sary when  use  is  made  of  a  new  auto- 
matic lighting  switch,  brought  out  by 
the  Hartman  Electrical  Manufacturing 
Company  of  Mansfield,  Ohio.  Combined 
with  the  lighting  switch  is  a  small 
automatic  'circuit  breaker,  which  in- 
stantly breaks  the  circuit  when  a  ground 
occurs  and  positively  indicates  this  by 
throwing  out  a  small  button  on  the  face 
plate.  To  close  the  circuit  again  it  is 
only  necessary  to  push  the  button  in, 
and  if  it  remains  in  this  position,  it 
is  a  certain  indication  that  normal  con- 
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.!   Review  of  Activities  in  tin'  Electrical  Manufacturing,  Selling 

(mil  Central-Station  Fields 


Central  Maine  Power  Company's 

Developments 

The  Centra]  Maim'  Power  Company,  which  operates 
throughout  the  Kennebec  Valley,  having  recently  ac- 
quired additions  to  its  property  in  the  southern  and 
northern  parts  of  the  State,  is  planning  to  tie  up  its 
system  and  development  plants  so  as  to  supply  the  cen- 
tral portion  of  Maine  from  the  coast  up  to  Moose  Head 
Lake.     The  properties  which  the  company  acquired  in 


MAP    OF    CENTRAL    MAINE    SYSTEM    SHOWING    PROPOSED 
EXTENSIONS 

the  closing  months  of  1915  were  the  Bath  &  Brunswick 
Light  &  Power  Company,  the  Waldoboro  Water  &  Elec- 
tric Light  &  Power  Company,  the  Union  Light  &  Power 
Company,  and  the  Penobscot  Bay  Electric  Company, 
which  in  turn  owns  the  Greenville  Light  &  Power  Com- 
pany. With  these  acquisitions  the  company  is  now 
doing  business  in  nine  out  of  the  sixteen  counties  which 
make  up  the  State  and  is  serving  a  population  of  ap- 
proximately 150,000. 

Together  with  its  subsidiaries  the  company  owns  and 
operates  a  number  of  hydroelectric  plants  having  a  com- 


bined rate  of  capacity  of  15,000  hp.  The  plants  are 
located  on  the  Kennebec  River  and  its  tributaries,  the 
Messalonskee  and  the  Sebasticook;  at  the  mouth  of  the 
Androscoggin  River,  on  the  tributaries  of  the  Penobscot 
River,  and  on  the  small  stream  flowing  into  Penobscot 
Bay.  Supplementary  to  the  hydroelectric  plants  are  a 
steam-turbine  plant  having  a  rate  of  capacity  of  4000 
hp.,  and  other  smaller  steam  plants  having  a  combined 
capacity  of  3500  hp.  In  addition  the  company  has  a 
long-term  contract  providing  for  a  purchase  of  2500 
primary  horsepower  from  the  Shawmut  Manufacturing 
Company  located  on  the  Kennebec  River  near  Water- 
ville. 

The  greater  part  of  the  property  belonging  directly 
and  indirectly  to  the  company  is  interconnected  by  a 
system  of  transmission  lines  aggregating  310  miles,  and 
it  is  proposed  to  construct  in  the  immediate  future 
approximately  42  miles  additional,  as  indicated  on  the 
accompanying  map,  in  order  to  properly  physically  in- 
terconnect all  of  the  properties. 

It  is  the  intention  of  the  company  to  operate  all  of 
the  hydroelectric  plants  which  were  formerly  owned  by 
the  recently  purchased  companies,  but  holding  them  in 
reserve  whenever  it  is  possible  to  hold  the  water  in 
storage.  This  will  be  done  in  order  to  make  better  use 
of  the  storage  water,  which  heretofore  has  been  unused 
in  those  plants  where  the  storage  was  not  under  com- 
plete control. 

An  additional  steam  turbine  unit  of  2000  kva.  ca- 
pacity has  been  ordered  for  the  steam  plant  at  Farm- 
ingdale  to  make  better  preparations  for  low-water  con- 
ditions. It  is  thought  that  all  other  future  develop- 
ments of  this  company  will  be  hydroelectric,  and  it  is 
expected  at  the  present  time  that  before  long  it  will  be 
necessary  to  erect  a  hydroelectric  plant  of  considerable 
capacity. 

Considerable  progress  has  been  made  by  the  company 
in  extending  its  lines  into  small  towns.  In  1915  exten- 
sions of  this  character  were  built  or  projected  into 
Unity,  Thorndike,  Brooks,  Monroe,  Winterport,  Bel- 
grade, Athens  and  Cornville.  Besides  having  lines  to 
reach  these  villages  it  was  found  that  an  opportunity 
was  thus  offered  to  supply  in  considerable  quantities 
the  farms  along  the  line.  The  financing  of  these  exten- 
sions has  been  taken  care  of  by  the  sale  of  preferred 
stock  to  residents  of  the  towns.  This  work  the  company 
proposes  to  continue  during  1916,  and  in  this  way  ex- 
pects to  increase  its  income  considerably,  although  it 
does  not  anticipate  taking  over  any  other  companies. 


Public  Service  Commission  News 

Idaho  Commission 

The  Public  Utilities  Commission  is  now  conducting  an 
investigation  into  the  increase  in  insurance  rates  in 
Idaho  to  determine  whether  or  not  the  increase  is  the 
result  of  a  combination  of  insurance  companies  in  re- 
straint of  trade  and  in  violation  of  the  anti-trust  law. 
The  insurance  companies  claim  that  the  increase  was 
necessary,  owing  to  the  heavy  losses  and  the  risks  they 
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had  to  carry.  The  commission  will  determine  whether 
they  were  justified.  The  State  insurance  department 
reports  that  in  1915  premiums  received  amounted  to 
$1,380,818.87,  losses  paid  amounted  to  $850,966.72,  and 
fees  and  taxes  collected  from  insurance  companies  oper- 
ating in  Idaho  amounted  to  $46,668.47. 

Illinois  Commission 

The  first  number  of  Orders  and  Decisions  of  the 
State  Public  Utilities  Commission  of  Illinois  has  just 
appeared.  The  commission  begins  with  this  issue  the 
weekly  publication  of  its  orders  and  decisions,  which 
will  be  distributed  free  for  the  time  being.  If  the  free 
distribution  is  hereafter  found  to  be  an  undue  burden, 
it  may  become  necessary  to  place  a  nominal  subscription 
price  on  this  publication. 

The  commission,  in  utility-rate  cases  which  have  come 
before  it,  has  fixed  upon  valuations  and  rates-of-return 
as  per  the  following.  No  court  has  yet  passed  upon 
these  valuations  and  rates-of-return: 
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•Mowequa — Rates  requested  produce  approximately  11.3  per 
cent  for  both  return  and  depreciation. 

••Gillespie — Rates  requested  produce  approximately  9.3  per  cent 
for  both  return  and  depreciation. 

Colorado  Commission 

In  a  case  involving  the  unreasonableness  of  the  rates 
of  the  Arkansas  Valley  Railway,  Light  &  Power  Com- 
pany within  the  city  of  La  Junta,  the  Public  Utilities 
Commission  refused  to  admit  any  evidence  pertaining 
to  the  value  and  cost  of  service  of  a  municipally-owned 
and  operated  electric  plant,  and  would  not  take  any  ac- 
tion in  regard  to  estimating  the  cost  of  such  proposed 
plant,  as  such  matters  were  irrelevant  to  the  proceeding 
before  it. 

In  the  valuation  of  the  utility  properties  situated 
within  the  city  of  La  Junta,  the  commission's  engineer 
valued  the  city  properties  separately  from  the  system  of 
the  utility  and  treated  the  city  properties  as  an  indi- 
vidual operating  company  purchasing  current  delivered 
at  its  substation  by  a  transmission  company,  and  found 
a  rate  of  2.4  cents  per  kilowatt-hour  to  be  the  amount 
at  which  the  company  could  afford  to  deliver  energy  to 
substations  located  in  the  "Valley  Division,"  by  taking 
into  account  and  apportioning  on  an  equitable  basis  the 
company's  investment  in  its  generating  plant,  the  trans- 
mission line,  step-down  transformer  substation,  and  the 
cost  of  generation  at  the  generating  plant. 

In  determining  the  cost  of  this  energy  the  commis- 


sion was  of  the  opinion  that  the  exclusion,  by  the  engi- 
neer in  his  appraisal,  of  the  value  of  arc  lighting  trans- 
formers, motor-generating  sets,  and  rotary  converters 
used  in  connection  with  the  street  railway  system  of 
the  company,  was  justified,  inasmuch  as  such  properties 
were  simply  energy-transforming  devices  used  in  the 
utilization  of  electrical  energy  by  the  different  depart- 
ments of  the  company,  formed  no  part  of  the  generating 
plant  equipment,  and  were  not  used  in  any  way  in  con- 
nection with  the  supplying  of  energy  to  the  company's 
Valley  Division  substations. 

By  averaging  the  value  of  the  stores  and  supplies  over 
a  period  of  one  year,  amounting  to  $1,500,  and  by  taking 
one-twelfth  of  the  total  billing  of  the  station  for  the  pre- 
vious fiscal  year,  which  amount  to  $3,500,  the  commis- 
sion found  the  proper  amount  to  be  allowed  as  working 
capital  to  be  $5,000.  The  commission  found  the  sum  of 
$2,054.88,  representing  the  cost  of  substation  labor  and 
miscellaneous  supplies  and  expense,  to  be  properly 
chargeable  to  the  La  Junta  properties,  such  items  being 
entirely  local  to  these  properties,  and  found  the  sum  of 
$2,654.72,  representing  distribution,  to  be  a  proper 
charge  as  the  entire  expense  of  such  distribution  oc- 
curred within  the  city  of  La  Junta. 

The  commission  found  that  the  sum  of  $500  was  a 
proper  amount  to  be  deducted  from  distribution  main- 
tenance and  included  in  depreciation,  inasmuch  as  it 
was  ascertained  that  depreciation  was  carried  under  the 
head  of  "maintenance"  by  the  company,  and  as  the  com- 
mission ordered  the  company  to  set  aside  an  annual  de- 
preciation fund  the  above  amount  would  be  a  duplica- 
tion of  some  of  the  items  set  forth  under  the  head  of 
"maintenance"  in  the  company's  operating  expenses. 
Furthermore  the  commission  was  of  the  opinion  that 
an  item  of  $1,626.86,  included  in  the  operating  expenses 
as  "municipal  ownership  election  expenses,"  while  be- 
ing a  proper  charge  against  the  company — for  the  com- 
pany has  a  right  to  protect  its  property  through  any 
legitimate  expenditure — should  not  be  charged  against 
the  properties  in  the  city  of  La  Junta  as  an  expense  for 
the  year,  but  should  be  amortized  over  a  period  of 
years,  if  charged  to  the  La  Junta  properties,  but  the 
commission  was  of  the  opinion  that  the  amount  was 
more  properly  chargeable  to  the  entire  system  of  the 
company,  and  ordered  the  company  to  so  distribute  it 
on  the  consumer  basis,  which  amounted  to  8.08  per  cent, 
or  $130.03,  as  applicable  to  the  properties  located  within 
the  city  of  La  Junta. 

A  proper  amount  of  depreciation  to  be  set  aside  an- 
nually by  the  company  for  the  La  Junta  properties  was 
held  to  be  $2,500,  the  present  fair  value  of  the  prop- 
erties having  been  found  to  be  $80,000. 

In  valuing  the  properties  of  the  Arvada  Electric  Com- 
pany for  rate-making  purposes,  the  commission  found 
that  an  error  was  made  in  including  the  sum  of  $3,- 
158.78,  the  value  of  the  transmission  line,  which  was 
not  the  property  of  the  company,  and  after  deducting 
same  found  the  present  fair  value  of  the  properties  of 
the  company  to  be  $31,224.22.  The  Colorado  laws  per- 
taining to  public  utilities  do  not  contemplate  the  same 
rate  for  all  classes  of  service,  it  was  held,  but  in  specific 
terms  state  that  electric  utilities  under  the  direction  of 
the  Public  Utilities  Commission  may  establish  gradu- 
ated scale  of  charges  for  electric  energy.  The  commis- 
sion was  of  the  opinion  that  any  action  on  its  part  to 
reduce  the  rates  of  the  Arvada  company  would  be  illegal, 
as  the  company  would  be  unable  to  earn  operating  ex- 
penses, and  such  action  would  bring  about  a  deplorable 
state  of  affairs  in  connection  with  the  ownership  and 
management  of  the  company's  property,  resulting  in 
temporary  benefit  only  to  the  consumers.  The  preced- 
ing order  in  regard  to  this  case  was  reported  in  the 
Electrical  World  for  last  week. 
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British  Blectrieal  Utilities, — In  tho 
i.i  i  eighteen  yean  the  British  electric 
light  industry  baa  grown  from  thirty- 
eighl  private  companies  with  a  capita] 
0,000,000  and  thirty  three  munici- 
pal  plants   with  a  Capital  of  $10,000, 

private  companiei  \\ it ti  a  capital 
of    (805,000,000    and    828     municipal 

plants   with   a  capital   of  1260,000,000 

Dinner  to  Lord   Aberdeen.    On  Satiu 
day  evening,  May  27,  ll.  W.  Fisher,  elec 
trical  engineer  of  tin-  standard  Under 
ground  Cable  Company,  Perth  Amboy, 
N.  .1.,  tendered  a  dinner  to  Lord  Aber 
deen  at    the  Cornell   Club,   New   fork 
City.    Among  the  speakers,  in  addition 
to  Mr.   Fisher  and  Lord  Aberdeen,  were 
.1.  .).  Carty,  president  of  the  A.  I.  E.  E.; 
II     I'.  Stott.  past -president  of  the  A.  I. 
I-:.  Iv;  Dr.  K.  F.  Northrup,  professor  of 
physics,  Princeton   University,  and   Dr. 
Leo    H.   Baekeland   of  the   Naval    Con- 
sulting: Board. 

Production  of  Lead  in  1915. — The  pro- 
duction of  lead  in  the  United  States  in 
1915,  according  to  the  United  States 
Geological  Survey,  amounted  to  550,055 
short  tons,  in  comparison  with  542,122 
tons  in  the  previous  year.  Of  the 
amount  produced  there  was  available 
for  consumption  in  the  United  States 
426,751  tons  in  1915,  or  22,301  tons  more 
than  in  1914.  The  value  of  lead  re- 
fined in  the  United  States  in  1915 
amounted  to  $51,705,000  and  in  1914  to 
$42,286,000.  Most  of  the  lead  is  smelted 
in  three  States,  Missouri,  Idaho  and 
Utah,  the  amounts  in  1915  being,  re- 
spectively, 195,634  tons,  106,680  tons 
and  106,105  tons. 

Large  New  Plant  for  Connecticut 
Company. — The  Connecticut  Company 
of  New  Haven,  Conn.,  has  awarded  a 
contract  to  The  J.  G.  White  Engineering 
Corporation  of  New  York  for  the  engi- 
neering and  construction  of  a  new 
steam  power  plant  at  New  Haven.  The 
plans  for  this  power  station  are  being 
prepared  for  an  ultimate  capacity  of 
100,000  kws.  Construction  work  on  the 
foundation  for  this  plant  began  last 
week.  This  plant  will  take  the  place 
of  the  company's  old  direct-current  sta- 
tion at  New  Haven,  and  probably  two 
substations  will  be  built  in  New  Haven 
for  local  distribution  of  current  to  the 
company's  lines.  The  energy  generated 
by  this  new  plant  will  be  in  addition  to 
that  delivered  to  the  company's  lines  by 
its  other  stations. 

Illinois  Utilities  Offering  Lower 
Rates  for  Cooking. — Many  of  the  elec- 
tric utilities  of  Illinois  are  exhibiting  a 
marked  and  concentrated  effort  to  re- 
duce rates  for  electricity  used  for  heat- 
ing and  cooking  purposes.  The  rate  is 
often  fixed  so  that  electricity  can  be 
made  an  active  competitor  of  gas. 
Electric  rates  as  low  as  2.5  cents,  net, 
per  kilowatt-hour,  with  a  $24  per  year 
minimum  bill,  are  offered  to  small  res- 
idential consumers — a  rate  which  is  ob- 
viously in  competition  with  gas  at  $1 
per  1000  cu.  ft.  The  utilities  report 
some  excellent  results  in  small  villages 
where  complete  saturation  has  already 
occurred.  The  snly  possibility  of  in- 
creased revenue  in  some  of  these  ham- 
lets appears  to  be  in  a  large  heating 
and  cooking  load. 


Current  News 

and  Notes 

Tiiih'U  items  mi  ■  I. .  trical  happenings 
throughout  tin-  world,  togel  bet  r itli 
In icl'  notes  of  general  interest . 


Vrinour       Itch      Gets      Hnlf-a-lWillion 

Gift. — Announcement  of  a  gift  of  $500,- 

000  to  the  endowment  fund  of  the  Ar- 
mour Institute  of  Technology  by  J.  Og- 
den  Armour  was  made  at  the  com- 
mencement exercises  on  May  25.  The 
effect  of  tho  gift  is  to  make  the  insti- 
tute, which  was  founded  in  1892  by  the 
late  Philip  D.  Armour,  father  of  J.  Og- 
den  Armour,  a  $3,500,000  school.  The 
buildings  and  their  equipment  represent 
an  investment  of  $1,500,000. 

Experiment  With  Magnets  for  Load- 
ing Iron  Ore  Ships. — Using  powerful 
magnets  to  lift  pig  iron  from  docks  at 
Ashland,  Wis.,  the  steamer  Cicoa,  the 
only  vessel  on  the  Great  Lakes  equipped 
with  loading  magnets,  last  week  took 
on  a  cargo  of  pig  iron  for  Buffalo,  and 
shippers  are  awaiting  results  of  the  ex- 
periment with  interest  as  a  possible 
settlement  of  future  longshoremen 
trouble.  The  Cicoa  has  three  magnets, 
each  capable  of  lifting  1500  lb.  and 
with  four  men  to  work  them  the  loading 
proceeded  faster  and  cheaper  than 
under  the  old  method. 

Electrical  Standardization  Labora- 
tory for  Illinois.  —  The  State  Public 
Utilities  Commission  of  Illinois  has 
taken  definite  action  looking  toward  the 
establishment  of  an  electrical  stand- 
ardization laboratory  to  be  located  at 
Urbana,  111.,  and  to  be  installed  and 
maintained  jointly  by  the  University  of 
Illinois  and  the  commission.  If  the  au- 
thorities of  the  University  of  Illinois 
concur  there  will  be  established  a  con- 
venient laboratory  where  the  smaller 
utilities  of  the  State  may  send  instru- 
ments to  be  calibrated  and  standard- 
ized at  a  nominal  cost. 

New  Mounting  for  Protecting  Ther- 
moelements.— A  mounting  for  protect- 
ing laboratory  thermoelements  from 
damage  by  contamination  or  by  mechan- 
ical strains  has  been  developed  at  the 
Bureau  of  Standards,  Department  of 
Commerce,  in  connection  with  investi- 
gations of  the  expansion  of  substances 
on  heating,  and  is  discussed  in  scientific 
paper  No.  276,  entitled  "Protected  Ther- 
moelements." Protective  mountings 
with  convenient  heads  for  attaching  the 
leads  to  the  millivoltmeters  that  indicate 
the  temperatures  are  common  with  in- 
dustrial thermocouples;  but  the  wires  of 
the  average  couple  to  be  seen  in  a 
"physical  or  chemical  laboratory  are 
either  entirely  unprotected  or  else 
merely  have  portions  adjacent  to  the 
junctions  inserted  in  glass  or  porcelain 
tubes.  The  mounting  regularly  used  in 
the  expansion  laboratory  of  the  bureau, 
it  is  claimed,  not  only  affords  adequate 
protection  to  the  thermoelement,  but 
also  adds  greatly  to  the  convenience  of 
its  use. 


Washington  to  Vote  <>n  "Home  Rule" 
Hill. — The  certificate  or  necessity  and 
convenience  law  passed  by  1 1 1  *  -  Last 
w.i  hington  state  Legislature  has  been 

i  efei  i  i-d    to    a    vote    of    the    people    and 

will  in-  on  the  haiiot  for  approval  or  re 

I'-cl  ion  at  the  fall  election.  At  the  :  ame 
tune    a    hill    will    he    voted   on   which    ha 

been  introduced  through  tin-  Initiative 

and  will  seek  to  do  away  with  certain 
functions  of  the  Public  Service  Com- 
mission of  Washington  and  lodge  them 

in  the  hand.-;  of  local  authorities.  This 
latter  hill  is  of  the  "home  rule"  type. 

Wireless  Willi  500-Mile  Radius  for 
Police. — The  installation  of  a  wii 
telegraph  outfit  having  a  500-mile 
radius  was  begun  recently  at  the  New 
York  City  police  headquarters,  and  is 
part  of  the  general  preparedness  plans 
which  the  police  commissioner  i3  intro- 
ducing. About  twenty  members  of  the 
Home  Defense  League  have  wireless  ap- 
paratus on  the  roofs  of  their  homes  in 
various  parts  of  the  city  near  police 
stations.  A  code  has  been  devised  and 
messages  will  be  sent  to  the  Home  De- 
fense Leaguers,  who  will  convey  them 
to  the  station  houses.  In  the  near  fu- 
ture wireless  apparatus  will  also  be  in- 
stalled in  the  important  police  stations. 
Double  Transformation  Stops  Tele- 
phone Trouble. — Lewellyn  Owen,  super- 
intendent of  the  Central  Illinois  Light 
Company,  Peoria,  speaking  before  the 
Illinois  State  Electric  Association  con- 
vention, described  a  rather  unusual  in- 
stallation on  his  company's  lines.  A 
single-phase  line  about  25  miles  long 
had  been  built  and  arrangements  had 
been  made  to  supply  it  with  energy 
from  a  bank  of  three-phase  transform- 
ers. When  the  tap  was  made  telephone 
circuits  which  were  operating  near  the 
lighting  wires  began  to  give  trouble, 
which  was  eliminated  by  inserting  a 
step-down  transformer  and  a  step-up 
transformer  in  the  single-phase  line. 
To  compensate  for  the  drop  in  these 
transformers  a  voltage  regulator  was 
placed  in  the  circuit  so  that  the  poten- 
tial could  be  maintained  at  the  receiv- 
ing end  of  the  single-phase  line  when 
the  load  came  on. 

To  Raise  $30,000  for  Henry  Monu- 
ment.— At  a  dinner  given  in  Albany  re- 
cently by  Dr.  Charles  B.  Alexander  of 
New  York,  a  regent  of  the  University  of 
New  York,  in  honor  of  John  J.  Carty, 
president  of  the  A.  I.  E.  E.,  and  Prof. 
Michael  Pupin,  of  Columbia  University, 
plans  were  made  for  raising  $30,000  to 
erect  a  statue  of  Joseph  Henry.  The 
guests  inspected  the  instruments  con- 
trived and  used  by  Henry  while  a: 
teacher  in  the  Albany  Academy,  in 
making  the  first  successful  experiments 
on  long-distance  electric  transmission, 
beginning  in  1827.  Professor  Pupin 
pledged  himself  to  raise  $15,000  if  a 
like  sum  were  raised  in  Albany  to  erect 
a  bronze  statue  of  Professor  Henry  in 
the  park  in  front  of  the  school  in  one 
of  whose  rooms  the  great  discovery  was 
made.  Dr.  John  J.  Carty  and  Regents 
Pliny  T.  Sexton,  Charles  B.  Alexander, 
Chester  S.  Lord,  Abram  I.  Elkus,  James 
J.  Byrne,  Adelbert  Moot,  William  Berri, 
and  Albert  Vanderveer  each  pledged 
$100. 
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Right  of  Abutting  Owner  to  Interfere 
with  the  Erection  of  Poles  and  Wires. — 

A  bill  in  equity  to  restrain  an  abutting 
owner  from  interfering  with  the  erec- 
tion of  poles  and  wires  was  held  by  the 
Supreme  Court  of  Pennsylvania  (97  A. 
82),  in  the  case  of  the  Duquesne  Light 
Company  versus  Duff,  to  have  been 
properly  dismissed,  since  an  electric 
light  company  under  contract  with  a 
township  of  the  first  class  to  light  the 
highways  has  no  right  to  place  its  poles 
and  wires  on  the  highway  without  the 
consent  of  the  abutting  owners. 

Customers'  Deposit  a  Collateral  Se- 
curity for  Faithful  Performance  of 
Contract. — In  an  action  brought  by  the 
Georgia  Railway  &  Power  Company  to 
recover  from  a  lighting  customer  who 
had  refused  to  pay  his  bill,  a  meter 
and  some  electric  lamps,  the  Court  of 
Appeals  of  Georgia  held  (88  S.  E.  33) 
that  the  $5  deposit  made  by  the  cus- 
tomer was  not  for  the  purpose  of  pay- 
ing any  bills  which  he  might  owe  the 
power  company,  but  was  made  as  col- 
lateral security  for  the  faithful  per- 
formance of  all  of  the  terms  and  con- 
ditions of  the  contract. 

Use  of  Another  Company's  Poles  in 
Stringing  Wires. — In  stringing  tele- 
phone wires  the  use  of  a  third  com- 
pany's neighboring  pole  by  a  lineman 
for  mere  convenience  in  doing  his  em- 
ployer's work,  without  the  knowledge 
or  consent  of  that  third  company,  does 
not  impose  upon  the  latter  the  duty  to 
exercise  reasonable  care  for  the  line- 
man's protection,  it  was  held  in  the  case 
of  Mahaney  versus  City  of  Independ- 
ence by  the  Kansas  City  Court  of  Ap- 
peals (183  S.  W.  1117).  The  mere  prox- 
imity of  such  a  pole  to  the  pole  of  the 
lineman's  employer  is  not  of  itself  an 
invitation  to  the  lineman  to  use  the 
other  pole. 

Franchise  Requirement  Not  Applica- 
ble to  Construction  on  Private  Property. 
— The  provision  in  an  electric  light  com- 
pany's franchise  requiring  that  all  wires 
on  poles  be  not  less  than  25  ft.  above 
the  ground  or  street,  and  to  be  placed 
at  a  greater  or  lesser  height  above  the 
ground  whenever  directed  by  the  city, 
it  was  held  by  the  Court  of  Appeals  of 
Kentucky  (183  S.  W.  903),  in  the  case 
of  the  Lancaster  Electric  Light  Com- 
pany versus  Taylor,  had  reference  only 
to  the  stringing  of  wires  on  streets  or 
highways  of  the  city,  and  not  to  the 
placing  of  wires  on  private  property 
rented  by  the  owner  at  different  times 
for  amusement  purposes. 

Contract  with  Foreign  Corporations. 

— A  contract  by  a  foreign  corporation 
which  has  not  complied  with  the  corpo- 
ration laws  for  the  sale  of  superheaters, 
requiring  that  the  corporation  not  only 
manufacture  and  ship  but  also  erect 
them  in  the  buyer's  plant  in  the  State, 
is  invalid  as  a  contract  for  doing  busi- 
ness in  that  State,  it  was  held  by  the 
Supreme  Court  of  Michigan  (157  N.  W. 
408)  in  the  case  of  the  Power  Specialty 
Company  versus  the  Michigan  Power 
Company,  unless  the  foreign  corpora- 
tion suing  on  the  contract  can  prove 
that  the  installation  was,  because  of 
some  peculiar  quality  of  the  apparatus, 
essential  to  the  making  of  the  sale. 


Recent  Court 
Decisions 


Findings  of  higher  courts  in  legal 
involving   electric  light,    power 


cases 


r  innings  oi  nigner  courts  in  iegai  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Right  of  Appropriation  and  Condem- 
nation  of   Water-Power   Sites. — In  the 

absence  of  statutory  regulations  to  the 
contrary,  the  entire  right  of  appropria- 
tion of  water  rights  belongs  to  the  com- 
pany which  first  lays  claim  to  the  site 
and  marks  its  route,  it  was  held  by  the 
Supreme  Court  of  North  Carolina  (88 
S.  E.  349)  in  the  case  of  the  Carolina- 
Tennessee  Power  Company  versus  the 
Hiawassee  River  Power  Company.  A 
power  company  does  not  forfeit  the 
right  to  condemn  property  for  public 
use  because  authorized  to  engage  in 
private  business. 

Payment  for  Right  to  Do  Business 
Not  a  Tax.  —  The  Supreme  Court  of 
South  Dakota  held  (156  N.  W.  63)  that 
a  substitute  tax  levied  upon  public 
service  corporations  by  law  for  all 
other  taxes,  including  taxes  upon  earn- 
ings imposed  by  any  law,  ordinance  or 
municipal  regulation,  does  not  include 
the  percentage  of  the  yearly  receipts  of 
a  company  which  it  has  contracted  to 
pay  in  consideration  of  the  franchise 
granted  it,  because  the  amount  so  con- 
tracted for  is  not  a  tax  within  the 
meaning  of  the  law,  but  is  in  the  nature 
of  a  rental  or  compensation  for  the 
privileges  granted. 

Assignments  of  Cause  in  Compensa- 
tion Case. — The  Supreme  Court  of  Wis- 
consin (157  N.  W.  579)  held  that  in  a 
case  where  the  employing  city  compen- 
sated an  employee's  widow  for  his  death 
in  full  for  all  claims  under  the  work- 
man's compensation  act,  a  cause  of  ac- 
tion against  the  tort-feasor  who  caused 
the  death  passed  to  the  city  and  became 
its  property,  with  which  it  might  deal 
as  it  chose.  The  action  was  taken 
against  the  Milwaukee  Electric  Railway 
&  Light  Company  in  the  case  of  a  line- 
man employed  by  the  city  of  Milwaukee 
who  met  his  death  through  the  alleged 
negligence  of  the  electric  light  company. 

Possibility  of  Inforcing  Extra 
Charge  for  Reconnecting  Service  After 
Disconnection  Because  of  Non-Payment 
of  Bill. — A  customer  of  the  Georgia 
Railway  &  Power  Company,  failing  to 
pay  his  bill,  his  service  was  discon- 
nected, but  he  later  offered  to  pay  pro- 
vided connection  of  service  was  re- 
stored. This  the  company  refused  to 
do  unless  a  reconnection  charge  of  $1 
was  paid,  which  the  former  customer 
refused  to  pay.  He  then  also  refused 
to  pay  his  account  that  was  in  ar- 
rears. Suit  was  brought  and  the 
Georgia  Court  of  Appeals  stated  (88 
S.  E.  33)  that  it  thought  this  extra 
charge  by  the  company  could  not  be 
inforced,  as  the  expense  of  turning  off 
and  on  of  the  energy  enters  into  the 
monthly  rate  charged  by  the  company 
for  the  service. 


Right  of  Suit  for  Obstruction  to 
Streams. — Riparian  owners  who  use 
water  of  navigable  streams  for  power 
purposes  were  held  by  the  Appellate 
Court  of  Indiana  (111  N.  E.  932)  to 
have  suffered  a  special  injury  from  ob- 
struction to  the  stream  below  their 
dam  which  impeded  the  flow  of  the 
water  and  lessened  its  power.  They 
are  entitled  to  sue  to  abate  the  public 
nuisance  created  by  such  obstruction. 

Voltage  of  110  Not  Sufficient  to  Cause 
Death. — In  an  action  brought  for  dam- 
ages for  death  alleged  to  have  been 
caused  by  coming  into  contact  with  a 
current  of  110  volts,  expert  testimony 
that  110  volts  of  electricity  were  not 
dangerous  and  would  not  kill  under  any 
conditions,  and  that  all  voltage  under 
500  was  not  dangerous,  was  sufficient, 
it  was  held  by  the  Supreme  Court  of 
Oklahoma  (156  P.  654),  to  show  that  the 
action  against  the  company  was  not 
supported  by  the  evidence. 

Negligence  Arising  from  Low-Hang- 
ing Wires  Along  Highways. — It  was 
held  by  the  Supreme  Court  of  Iowa 
(157  N.  W.  206)  that  a  telephone  com- 
pany in  stringing  its  lines  along  a  coun- 
try highway  must  string  the  wires  at 
such  a  height  that  a  land  owner,  entitled 
to  pass  from  his  fields  onto  the  high- 
way, would  not  be  in  danger;  and  the 
company  could  not  escape  liability  for 
injury  occasioned  by  low-hanging  wires 
on  the  grounds  that  the  place  was  not 
a  regular  place  for  ingress  and  egress. 

Extent  of  Liability  to  Furnish  Power 
at  Contract  Price. — A  railway  company, 
under  contract  with  the  West  Penn 
Electric  Company  to  pay  a  demand 
charge  of  $2,000  based  on  ample  power 
to  operate  not  more  than  three  double- 
truck  cars  at  any  one  time,  refused  to 
pay  in  accordance  with  the  contract, 
alleging  that  the  power  furnished  was 
insufficient.  In  the  suit  the  Su- 
preme Court  of  Pennsylvania  held 
(96  A.  719)  that  since  the  traction 
company  in  order  to  operate  its  cars 
was  required  to  secure  power  from  an- 
other source,  the  power  company's  bill 
should  be  reduced  by  the  actual  cost  of 
such  power. 

Recovery   for   Continued  Overflow   of 

Land. — In  a  suit  against  the  Alpena 
Power  Company,  Ltd.,  brought  to  re- 
cover for  damages  to  property  caused 
by  the  overflow  of  the  land  for  a  num- 
ber of  years,  owing  to  an  increase  in 
the  height  of  the  dam,  the  Supreme 
Court  of  Michigan  held  (157  N.  W.  21) 
that  although  recovery  had  already  been 
had  for  the  destruction  of  the  meadow 
lands  it  does  not  prevent  recovery  for 
subsequent  damage  to  the  same  land. 
Evidence  was  held  to  be  insufficient  to 
support  a  judgment  when  the  damage 
was  all  shown  to  have  resulted  from 
the  original  tortious  building  of  a  dam. 
The  plaintiff  cannot  recover  the  prob- 
able value  of  the  crops  which  might 
have  been  grown  on  that  land  since 
these  damages  were  speculative,  but  he 
could  recover  only  the  rental  value. 
Moreover,  this  being  the  second  recovery 
for  the  same  tortious  act,  the  rental 
value  must  be  determined  by  the  actual 
value  of  the  land  at  the  determination 
of  the  first  action. 
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v.i,-  Branch,  a.  I.  E,  E.  E.  EL  Hill, 
of  Gibba  A  Hill,  consulting  engineers, 
\cw  York,  sddressed  the  members  <>r 
tin'  Yale  branch  of  tin-  American  Ins1 1 
tut.'  «>r  Electrical  Engineer  i  on  Maj  19 
,.ii  "Problem  of  Electrification  of  Rail- 
roads." 

Los  Ingeles  Section,  v  L  E.  E. — 
An  Illustrated  talk  mi  "Some  Engine* 
dig  Experiences  in  the  Orient"  was 
given  i'\  G  A.  Reichard  at  the  May  iti 
meeting  of  the  Los  Angeles  Section  of 
tin-  American  Institute  of  Electrical  En- 
gineers. 

Cleveland   Electrical   League.— Mem 
bars  of  tin'  Cleveland  Electrical  League 

heard    an    address    on    conditions    in    \;i 

rioua  cities  by  Kni>l>i  Louis  Wolsey  of 
the  Euclid  Avenue  Temple.  The  ad- 
dross  was  delivered  at  the  Hotel  Statler 
on  May  19. 

Peoria  Chapter,  A.  A.  E.— A  chapter 
of  the  American  Association  of  Engi- 
neers is  to  be  formed  in  Peoria,  111. 
Seventy-five  electrical,  mechanical  and 
chemical  engineers  have  already  agreed 
to  sign.  E.  Stanley  Terhune  and  Leon- 
ard Jeffries  are  heading  the  move. 

Dallas  Electric  Club.— Howard  Ar- 
drey,  vice-president  of  the'  National 
Bank  of  Commerce,  New  York  City, 
spoke  before  the  Dallas  Electric  Club 
on  May  26  on  the  topic  "What  I  Would 
Want  to  Know  If  You  Asked  Me  for  a 
Loan,"  in  which  he  explained  the  basis 
of  individual  and  business  credit,  small 
and  large. 

District  of  Columbia,  Electrical  Con- 
tractors.— On  May  5  the  Electrical  Con- 
tractors Association  of  the  District  of 
Columbia  held  its  first  annual  meeting 
and  the  following  officers  were  elected 
to  serve  for  the  ensuing  year: 

President,  E.  C.  Gramm;  vice-presi- 
dent, Everett  H.  Henderson;  treasurer, 
William  B.  Watzel;  secretary,  Joseph  D. 
Campbell. 

Chicago  Electric  Club-Jovian  League. 
— At  the  regular  Thursday  luncheon  of 
the  Electric  Club-Jovian  League  on  May 
18  Miss  Edna  Foley,  superintendent  of 
the  Visiting  Nurses'  Association,  was 
the  speaker.  In  her  talk  on  "Taking 
Care  of  the  Other  Half"  she  emphasized 
the  advantages  of  the  employer  being 
in  closer  touch  with  his  employees.  At 
the  meeting  on  May  25  Dr.  S.  S. 
Marquis  talked  on  "The  Ford  Plan." 

Empire  State  Gas  &  Electric  Asso- 
ciation.— There  remain  on  the  program 
of  the  Empire  State  Gas  &  Electric  As- 
sociation for  the  present  year  two  elec- 
tric meetings.  One  of  the  electric 
production  committee  at  Watertown  on 
July  14  and  one  of  the  electric  distri- 
bution committee  at  Glen  Falls  on  Sept. 
8.  This  latter  meeting  closes  the  year 
1915-1916  and  the  new  year  will  open 
with  the  annual  meeting  in  October. 

New  York  Jovian  League. — The  last 
of  the  weekly  luncheon  meetings  of  the 
Jovian  League  of  New  York  City  until 
next  fall  was  held  last  Wednesday  at  the 
Hotel  Imperial.  George  W.  Smith,  Jr., 
an  engineer  who  has  spent  the  last  six 
years  in  Mexico,  told  of  some  of  his 
personal  experiences  in  Mexico.  A  sea- 
son closing  meeting  and  dinner  will  be 
held   next   Thursday   at   Coney   Island, 


Associations 
and  Societies 

The  Directory  of  Electrical  Asso- 
ciations, which  is  rrnuliirly  printed  in 
the  first  issue  of  eneli    inontll.  appears 

on  page  1888  of  tins  Dumber. 


after  which  the  members  will  take  in 

the   Island's  attractions. 

N.-w  ^>rk  Section,  I.  E.  S.— W.  T. 
Dempsey  will  read  a  paper  on  "Electric 
Street  Lighting  in  New  York"  at  a 
meeting  to  be  held  on  June  8  at  the 
L87th  Street  station  of  the  United  Elec- 
tric Light  &  Power  Company.  There 
will  be  moving  pictures  showing  New 
York  methods  of  installation,  construc- 
tion and  maintenance  and  lantern  slides 
demonstrating  how  the  equipment  has 
been  standardized  for  the  various  types 
of  streets.  Afterward  an  automobile 
inspection  tour  will  be  made  through 
Manhattan  and  the  Bronx  to  see  inter- 
esting exhibits  characteristic  of  the 
various  types  of  New  York  installa- 
tions, discuss  street  lighting  problems 
and  watch  demonstrations  under  actual 
operating  conditions. 

Detroit-Ann  Arbor  Section,  A.  I.  E.  E. 
— The  Detroit-Ann  Arbor  section  of  the 
American  Institute  of  Electrical  Engi- 
neers held  a  meeting  in  the  Chemistry 
Building  of  the  University  of  Michigan, 
on  May  19.  Prof.  Alfred  H.  White, 
head  of  the  department  of  chemical  en- 
gineering, University  of  Michigan,  de- 
livered an  address  on  "Electrical  Precip- 
itation of  Smoke  and  Fumes,"  which 
was  illustrated  with  experimental  dem- 
onstrations and  pictures.  An  interest- 
ing feature  was  the  biennial  exhibit  of 
the  college  of  engineering,  which  was 
in  progress  in  various  buildings  and  de- 
partments of  work  in  the  university. 
Interesting  exhibits  and  operating 
demonstrations  were  arranged  in  the 
field  of  electrical,  mechanical,  civil  and 
chemical  engineering. 

Pennsylvania  Electrical  Contractors. 
— The  1916  annual  convention  of  the 
Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania  will  be  held 
at  the  hotel  Sterling,  Wilkes-Barre, 
under  the  auspices  of  the  local  associ- 
ation on  June  21  and  22.  The  first 
morning  will  be  given  over  to  renew- 
ing acquaintances  and  inspection  of  ex- 
hibits followed  by  a  luncheon  given  by 
the  local  association.  A  closed  business 
session  will  be  held  in  the  early  after- 
noon followed  by  an  open  session  to 
which  manufacturers  and  jobbers  have 
been  invited.  The  annual  banquet  will 
take  place  in  the  evening.  At  this  time 
addresses  will  be  made  on  the  following 
topics:  "Central  Station  Co-operation," 
"Value  of  National  and  State  Member- 
ship" and  "The  Several  Branches  of  the 
Electrical  Industry."  The  second  day 
will  be  given  over  entirely  to  amuse- 
ments and  sports. 

Kansas  Electrical  Contractors. — The 
Electrical  Contractors'  Association  of 
Kansas  held  its  most  successful  annual 
convention  on  May  19  at  Wichita,  with 


an   attendance  of  seventy  live,  includ- 
ing    contractors      From      neighboring 
tate     ami   othera  connected   with  the 
industry.    The  Jovian   League  and  the. 

local    si  nit     railway    and    light    compa- 
nies joined  with  the  electrical  contrac 
tors  in  providing  entertainment     The 

luncheon    following  the   morning  session 

KCluslvely    for    contractors,    while 

a    banquet    in    the  evening  was  a  Jovian 

iifair.  There  was  a  parade  following 
tin-  banquet,  the  degree  team  riding  in 
the  light  company's  truck,  Jovians 
marching,  tin'  fifteen  candidates  for  the 
rejuvenation  riding  in  an  animal  cage 
borrowed,  with  a  steam  calliope,  from 
a  traveling  show.  The  principal  spi-al. 
ers  of  the  business  sessions,  for  contrac- 
tors, were  William  B.  LaBar,  represent- 
ative of  the  national  association,  who 
urged  the  co-operation  of  State  asso- 
ciation members;  W.  L.  Hutchison  of 
Kansas  City,  who  also  spoke  for  the 
national  association  and  for  the  Jovian 
League,  and  H.  A.  Arnold  of  Wichita, 
whose  talk  touched  on  various  phases 
of  co-operation  among  the  elements  of 
the  industry.  The  Kansas  association 
membership  has  doubled  in  the  past 
year,  and  80  per  cent  of  the  State  mem- 
bers are  now  members  of  the  national 
association.  Officers  elected  were: 
President,  J.  A.  Mercer,  Topeka;  vice- 
president,  William  Cates,  Hutchinson; 
secretary,  R.  M.  Sutton,  Wichita.  Mr. 
Sutton  is  also  Kansas  director  in  the 
national  association. 

Pittsburgh   Societies    Urge   Standard 
for    Mill    Motors. — A    movement    was 
started  on  May  20  at  a  combined  meet- 
ing of  the  Jovian  League  of  Pittsburgh 
with  the  Association  of  Iron  and  Steel 
Electrical   Engineers   of   Pittsburgh   to 
induce    the   makers    of   electrical   work 
and  machines  for  mills  to  standardize 
their  products.    It  was  stated  that  sev- 
eral   different    kinds    of    motors    were 
available,  but  they  differed  in  size  as 
well   as   in   construction.     If   the   new 
movement  succeeds  it  is  expected  much 
waste  will   be  prevented  and   a   great 
saving  will  obtain.    At  present,  if  a  part 
of  a  motor  cannot  be  supplied  by  its 
maker  the  entire  motor  must  be  thrown 
away  and  a  new  one  purchased,  it  was 
said.     The  final  resolution  of  the  com- 
bined orders  was  to  compel  manufactur- 
ers to  make  a  standard  size  motor,  or 
the  business  of  motor  supplying  will  be 
thrown  into  one  factory.     This  applies 
to  the  standardization  of  all  other  elec- 
trical material  for  iron  and  steel  mills. 
At  the  banquet  in  the  Fort  Pitt  Hotel 
representatives  from  all  the  steel  plants 
of  Pittsburgh  and  the  Middle  West  were 
present.       Papers    on     standardization 
were  read  by  F.  B.  Crosby  of  the  Gen- 
eral Electric  Company,  C.  T.  Henderson 
of  Milwaukee,  B.  Wiley  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, and  H.  F.  Stratton  of  Cleveland. 
During   the    general    discussion    E.    E. 
Friedlaender    of    the    Edgar    Thomson 
Steel  Works  and  F.  D.   Eagen,  presi- 
dent of  the  National  Association  of  Iron 
and  Electrical  Engineers,  spoke.     The 
latter  is   connected  with  the   Crucible 
Steel  at  Midland.    During  the  afternoon 
the  Jovians  held  a  rejuvenation  meeting 
and  initiated  a  number  of  new  member 
into  the  local  league. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


Demand  for  Electrical  Goods  Excellent 

Every  Section    of  the  Country  Finds   Business  Above    Normal, 
with  Credits  and  Collections  Excellent 

Electrical  goods  of  every  description  are  now  finding  a 
ready  market,  according  to  the  reports  received  by  the 
Electrical  World  from  reliable  distributors  situated  in  all 
of  the  important  trade  centers  of  the  United  States.  With 
but  few  exceptions  there  are  no  high  spots,  every  line 
enjoying  a  marked  increased  activity. 

Where  there  were  any  high  spots  it  was  accounted  for  by 
industrial  awakening.  Motors,  large  power  wire  and  cable, 
electric  lamps  in  large  quantities,  etc.,  stood  out  in  such 
cases  as  having  a  large  demand. 

Higher  prices  have  undoubtedly  acted  to  cut  down  busi- 
ness to  a  large  extent.  It  is  certain  that  where  there  was 
no  immediate  necessity  for  building  or  making  improve- 
ments involving  electrical  material  such  promotions  were 
held  back  pending  more  suitable  prices. 

On  the  other  hand,  to  those  who  are  buying  electrical 
goods  prices  make  absolutely  no  difference.  That  electrical 
materials  have  advanced  25,  40  and  even  80  per  cent  within 
a  short  time  does  not  stop  their  buying.  Practically  the 
only  complaints  that  are  heard  are  on  the  score  of  deliveries. 
Houses  that  received  contracts  for  munitions  of  war,  other 
shops  that  received  contracts  to  supply  the  first  with  the 
necessary  machinery,  etc.,  all  wanted  electrical  equipment 
and  wanted  it  in  a  hurry.  That  was  the  beginning,  and  as 
the  wave  of  industrial  prosperity  swept  over  the  country 
greater  and  greater  grew  the  demand  for  electrical  equip- 
ment of  every  nature. 

Nor  has  the  demand  as  yet  fallen  off  or  even  apparently 
reached  its  peak.  Shops  that  for  years  have  not  turned  a 
wheel  are  now  working  overtime  and  need  large  quantities 
of  material.  In  all  of  this  buying  there  is  perhaps  one 
article  of  those  that  outstand  that  should  be  mentioned, 
namely,  the  incandescent  lamp.  Owing  to  the  large  amount 
of  night  work  made  necessary  by  the  volume  of  business, 
lamp  sales  have  increased  greatly. 

In  regions  that  are  not  industrial  but  almost  entirely 
agricultural  the  demand  for  electrical  products  is  either 
up  to  normal  or  above  normal.  Good  crops,  good  prices 
and  better  wages  for  labor  have  combined  to  increase  con- 
struction work,  particularly  of  homes. 

Other  factors  in  the  present  situation  are  the  growing 
civic  pride  of  the  nation  finding  an  outlet  in  better  and  more 
extensive  street  lighting  and  white-way  work;  co-operation 
within  the  electrical  industry  culminating  in  Electrical  Pros- 
perity Week  and  Wire-Your-Home  Month;  education  of  the 
users  and  prospective  users  of  electrical  energy,  and  finally 
the  high  class  of  material  now  being  placed  on  the  market. 

Credits  and  collections  are  uniformly  excellent,  being 
much  better  than  for  many  months.  It  is  thought  that  buy- 
ers are  purchasing  supplies  out  of  their  immediate  earnings. 
Credits  are  still  being  watched  very  closely,  but  money  is  so 
much  easier,  wages  so  much  better  that  the  retailer  gets  his 
money  quicker  and  he  in  turn  pays  the  jobber  quicker,  etc. 
Excellent  crops  in  the  agricultural  regions,  increased  mining 
activity,  with  exceptional  prices  and  profits,  revival  of  lum- 
ber business  in  the  Northwest,  and  general  increased  ac- 
tivity have  all  combined  to  put  much  more  money  into  circu- 
lation. 

For  convenience  the  reports  received  by  the  Electrical 
World  have  been  divided  into  East,  Central  and  West.  The 
East  takes  in  the  New  England  and  Atlantic  States;  the 
Central  takes  in  the  Central  States,  and  the  West  takes  in 
the  Pacific  and  Rocky  Mountain  States.  In  each  case  the 
city  cited  is  merely  the  center  of  a  certain  territory,  and  in 
that  city  the  business  for  that  territory  is  transacted. 


EAST 

Philadelphia:  Unusually  large  demand  for  electrical  mer- 
chandise of  all  kinds,  particularly  from  manufacturing  con- 
cerns. Collections  fairly  good,  but  not  as  good  as  in  Febru- 
ary.    Credit  situation  unchanged. 

Buffalo:  Volume  of  business  large.  Margin  of  profit 
above  normal.  High  prices  have  postponed  building  activity 
for  investment  purposes.  Decided  activity  in  home  building. 
Industrial  construction  calls  for  rush  orders  of  large-sized 
wire  and  cable.     Credits  healthy.     Collections  good. 

Pittsburgh:  Demand  large  along  general  line  of  electrical 
supplies.  Sales  for  first  quarter  60  per  cent  above  those  for 
first  quarter  of  1915.  Collections  excellent.  Credits  re- 
stricted. 

Washington:  Business  good.  Difficulty  in  getting  deliv- 
eries.    Collections  better. 

Baltimore:  Material  improvement.  Increased  demand 
for  machinery  and  general  supplies.  Prices  better  and  cus- 
tomers willing  to  pay.  Credits  materially  improved.  Col- 
lections much  better. 

CENTRAL 

Cincinnati:  Business  large  and  well  sustained.  Demand 
general.  Collections  satisfactory.  Payments  made  out  of 
income.    Prices  high,  but  buying  continues. 

New  Orleans:  Business  slightly  above  normal.  Trade 
spotty.     Buying  freer.     Outlook  optimistic. 

St.  Paul:  Prices  much  higher.  Business  large.  Credits 
and  collections  good. 

Omaha:  Demand  slightly  above  normal  and  along  gen- 
eral lines.  Prices  high  which,  it  is  thought,  will  probably 
hurt  future  demand.   Collections  slightly  better  than  normal. 

Milwaukee:  General  business  normal.  Demand  for 
motors  and  wire  (rubber-covered  and  weatherproof)  large. 
Volume  of  business  greater,  due  perhaps  to  increased  prices. 
Building  restricted.    Collections  normal. 

Memphis:  Conditions  normal.  Business  conditions  satis- 
factory. Agriculture  not  yet  recovered  from  1914  setback. 
Lumber  interests  at  standstill,  owing  to  stoppage  of  exports, 
in  which  most  of  their  business  was  formerly  done. 

Indianapolis:  Market  stubborn  on  account  of  high  price 
of  copper.     Collections  and  credit  good. 

Lincoln:  Business  conditions  unusually  good.  Demand 
general.    Credits  and  collections  especially  good. 

WEST 

Salt  Lake  City:  Demand  large.  Considerable  construc- 
tion work  by  large  central  stations  under  way.  Difficulty 
in  getting  deliveries.  Credits  and  collections  good.  Mines 
working  to  capacity  and  farmers,  both  grain  and  sheep, 
doing  very  well. 

Portland:  Improvement  during  first  quarter  of  the  year. 
Not  yet  normal.  Prospects  encouraging.  Credits  need 
watching,  but  losses  have  been  small. 


Rights  of  Labor  to  Make  Contracts 

Chapter  778  of  the  Acts  of  1914  prohibiting  judges  of 
courts  from  issuing  an  injunction  in  labor  disputes  unless 
it  was  apparent  that  irreparable  damage  would  be  done  was 
declared  unconstitutional  on  May  19  by  the  full  bench  of  the 
Massachusetts  Supreme  Court.  Chief  Justice  Rugg,  who 
wrote  the  decision,  declared: 

"The  right  to  make  contracts  to  earn  money  by  labor  is 
at  least  as  essential  to  the  labor  as  is  any  property  to  other 
members  of  society.  The  courts  must  be  open  to  all  upon 
the  same  terms.  No  obstacles  can  be  thrown  in  the  way  of 
some  which  are  not  interposed  in  the  path  of  others.     Re- 


E  I.  EC1  RIC  A  I.     \Y  ORL  D 


Vol     67.  No.  28 


course  to  the  law,  all  alike,  without  partiality  oi  favor,  foi 
vindication  of  rigrht  s  m-  n-di.  .  ■  i"  wi-.mr-  is  essential  t>> 
equality  before  the  law." 

The  decision  wai  made  on  the  ''ill  In  equity  of  John 
and    "iii'  Giovanni    Parotti    and    others.     The 

plaintiffs  are  building  laborer!  combined  under  the  name  of 
the  General  Laborers'  industrial  Union  824  and  affiliated 
with  the  Industrial  Workers  of  the  World.  The  defendanl 
are  members  of  the  Hod  Carriers,  Building  and  Common 
Laborers'  Union  209,  affiliated  with  the  American  Federation 
of  i  abor.  Bogni  and  bis  fellow  members  alleged  conspiracy 
on  the  part  of  Parotti  and  others  t<>  deprive  them  of  theb 
livelihood  unless  they  joined  the  Laborers'  Union. 

The  defendants  justified  their  action  as  legal  under  the 

statute  which  is  now  pronounced  invalid. 


Manufacturing  and  Industrial 

The  Interstate  Electric  Novelty  Company  has  moved 
from    29    Park    Place.    New    York,    to    104    South    Fourth 

Street,    Brooklyn,   N.   Y. 

The  Fahnestock  Electric  Company  has  recently  moved  its 
factory  from  L29  Patchen  Avenue,  Brooklyn,  to  larger 
quarters  on  Meadow  Street,  Long  Island  City. 

\.  &  \\.  Electric  Flag  Business. — W.  M.  Knapp  of  the  A. 
&  W.  Sign  Company  reports  that  his  house  has  made  13ti 
large  electric  flags  since  the  beginning  of  the  year. 

The  Albert  1*.  Hill  Company,  advertising  agent,  has  re- 
cently moved  its  office  from  the  First  National  Bank  Build- 
ing to  the  Peoples  Bank  Building,  Fourth  Avenue  at  Wood 
Street,  Pittsburgh,  Pa. 

The  American  Mineral  Grinding  Company,  Lakewood 
Avenue,  Atlanta,  Ga.,  has  recently  been  formed  and  is  en- 
gaged in  the  sheet-mica  and  ground-mica  business,  being  the 
only  concern  engaged  in  this  business,  according  to  a  state- 
ment of  Lawton  Taylor,  connected  with  the  company,  in  the 
State  of  Georgia. 

To  Inaugurate  a  Big  Dry-Battery  Sales  Campaign. — The 
Cleveland  (Ohio)  Battery  &  Electric  Company,  manufac- 
turer of  the  "Hywatt"  dry  battery,  which  was  recently  de- 
scribed in  these  columns,  is  preparing  to  inaugurate  a  sales 
and  advertising  campaign  among  automobile  users,  as  well 
as  others  who  buy  or  handle  batteries.  An  especially  long 
life  is  claimed  for  the  battery,  as  well  as  convenience  in 
shape,  the  construction  being  rectangular  instead  of  round. 

Hoskins  Manufacturing  Company  Opens  New  Branch 
Office  in  the  East.— Due  to  the  increasing  demand  for 
electric  furnaces,  pyrometers,  hot  plates  and  chromel  re- 
sistor material,  the  Hoskins  Manufacturing  Company  of 
Detroit  has  opened  a  branch  office  in  Boston,  located  at  613 
Equity  Building.  J.  E.  Hines  is  in  charge.  This  is  the  ■ 
third  branch  office  the  Hoskins  Company  has  opened  in  the 
East.  Other  branches  are  maintained  in  New  York,  Pitts- 
burgh and  Chicago. 

The  Ward  Leonard  Electric  Company,  manufacturer  of 
electric  controlling  devices,  has  recently  moved  into  a  new 
building  at  Mount  Vernon,  N.  Y.  The  change  in  quarters 
has  been  necessitated  because  of  the  need  of  more  floor 
space.  The  Ward  Leonard  Electric  Company  started  man- 
ufacturing electric  controlling  devices  in  Bridgeport,  Conn., 
in  1892.  After  two  years  in  Bridgeport  and  three  years 
in  Hoboken,  N.  J.,  the  company  moved  to  Bronxville,  N.  Y., 
where  its  plant  has  been  established  since  1897.  The  new 
plant  is  150  ft.  from  the  New  York  City  limits. 

Fairbanks,  Morse  &  Company. — At  the  annual  meeting 
of  the  directors  of  Fairbanks,  Morse  &  Company,  900  South 
Wabash  Avenue,  Chicago.  111.,  held  on  May  17,  the  follow- 
ing officers  were  elected  for  the  coming  year:  Chairman 
of  the  Board,  C.  H.  Morse,  Sr.;  president,  O.  H.  Morse,  Jr.; 
first  vice-president,  "W.  E.  Miller;  vice-president,  H.  C. 
McClary;  vice-president,  H.  J.  Fuller;  secretary  and  treas- 
urer, F.  M.  Boughey;  assistant  treasurer,  B.  E.  Cremerius, 
and  assistant  secretary,  C.  A.  Meyer. 

Orders  for  Large  Turbo-Generator  Unit  and  Electric  Lo- 
comotive.— The  Westinghouse  Electric  &  Manufacturing 
Company  of  East  Pittsburgh,  Pa.,  has  recently  sold  to  the 
Brooklyn   Rapid   Transit    Company    one   30,000-kw.    turbo- 


generator  anil  ami  one  10,000  q.  ft.  condenser.  The  I 
wmd  White  Coal  Company  as  a)  o  recently  purchased  from 
the  Westinghon  a  company  six  L8-ton  locomotives,  each  of 
winch  is  equipped  with  two  No.  908  ball  bearing  motors,  and 
two  86-ton  locomotives  with  three  No.  '.tone  ball-bearing 
motor  equipments. 

Making    Gas    Engines    In    Larger    Units.— The    pr<   enl 

tendency  In  the  manufacture  of  gae  engines,  it  is  reported, 
is  toward  larger  engines.     One   Immediate  result  of  tin 

tendency  is  the  lowering  of  pint-  c|  ihc  smaller  units,  and 
advertising  campaigns  to  move  them.  One  large  manu 
facturer  of  Kansas  City  is  using  much  advertising  span' 
in  such  a  campaign  and  is  reducing  his  prices;  several  of 
his  competitors  are  said  also  to  he  planning  a  co-operative 
advertising  campaign,  with  prices  similarly  reduced,  to  meet 
his  efforts.  Practically  all  of  the  interested  manufacturers 
are  "mail  order"  sellers. 

The  Hartford  Electric  Novelty  Company,  100  North 
Fifth  Avenue,  Chicago,  111.,  has  been  incorporated  under 
l  lie  laws  of  the  State  of  Illinois  with  a  capital  stock  of 
$20,000.  The  company  will  he  engaged  in  the  manufacture 
el'  electric  novelties  and  talking  machines.  Among  the  de- 
vices which  the  company  has  developed  are  an  electric 
lantern,  an  advertising  device  called  "a  magic  mirror 
change  holder,"  a  window-display  mirror  in  which  at  in- 
tervals the  mirror  disappears  and  the  object  being  adver- 
tised is  shown  in  five  or  more  different  positions,  a  dark- 
room lantern  which  can  be  operated  by  a  No.  6  dry  cell,  an 
electric  motor  for  talking  machines,  etc. 

Forest  City  Electric  Company  to  Erect  New  Factory 
Buildings. — It  has  recently  been  announced  that  the  Forest 
City  Electric  Company,  Cleveland,  Ohio,  has  purchased  real 
estate  on  Lakeside  Avenue,  near  East  Fifty-first  Street,  with 
a  frontage  of  250  ft.  and  a  depth  of  339  ft.,  and  that  the 
company  has  already  filed  plans  with  the  city  building  de- 
partment for  a  factory  building  which  will  cost  about 
$40,000.  The  new  building  will  be  located  at  the  west  end 
of  the  property.  It  is  expected  that  another  building  will 
be  commenced  on  the  east  end  by  Nov.  1,  and  a  third  will  be 
built  the  coming  year.  The  company's  plant  is  now  at  5009 
Windsor  Avenue.  The  first  building  will  have  ground  di- 
mensions of  100  ft.  by  224  ft.  and  will  be  of  steel  and  con- 
crete construction. 

Electrical  Supply  Trade  Is  Booming  in  Detroit. — War 
prices  now  prevail  in  the  wholesale  electric  supply  busi- 
ness, according  to  W.  G.  Clarke  of  the  A.  T.  Knowlson 
Company,  Detroit,  Mich.  There  has  been  an  advance  of 
from  10  to  50  per  cent  in  nearly  everything  handled  by 
the  company,  and  glass  materials  also  have  been  affected. 
"Despite  the  increase  in  price,"  said  Mr.  Clarke,  "there  has 
been  a  remarkable  business  expansion  during  the  last  few 
months,  and  the  demand  for  electrical  supplies  is  the  great- 
est in  several  years.  The  number  of  building  permits 
recently  issued  was  large,  and  this  is  probably  responsible 
for  the  increased  demand.  The  advance  has  perhaps  been 
most  marked  in  copper  and  brass  since  the  war  outbreak. 
As  these  two  materials  enter  into  nearly  all  electrical  fix- 
tures, it  has  brought  on  a  general  price  advance." 

The  Packard  Electric  Company. — J.  E.  Erickson  has 
joined  the  sales  organization  of  the  Packard  Electric  Com- 
pany of  Warren,  Ohio,  and  will  cover  the  territory  formerly 
in  charge  of  Benjamin  Smith,  who  retires.  Mr.  Erickson's 
experience  in  the  electrical  field  dates  back  to  1903  when 
he  entered  the  employ  of  the  Boston-Edison  Company, 
spending  about  a  year  with  that  concern.  He  was  next  con- 
nected with  the  engineering  department  of  the  Condit  Elec- 
trical Manufacturing  Company  of  Boston,  first  working  in 
the  New  England  territory  and  later  he  was  transferred 
to  Chicago,  working  with  Thomas  Grier,  the  Chicago  agent 
of  the  Condit  company.  After  two  years  in  Chicago  Mr. 
Erickson  took  charge  of  the  Cleveland  office  of  the  Condit 
company,  resigning  in  1914  to  go  with  the  Cleveland  office 
of  the  Western  Electric  Company,  from  which  position  he 
comes  to  the  Packard  Electric  Company. 

Prizes  Awarded  by  American  Museum  of  Safety. — In 
connection  with  the  Third  Exposition  of  Safety  and  Sani- 
tation held  last  week  under  the  auspices  of  the  American 
Museum  of  Safety,  at  the  Grand  Central  Palace,  New  York, 
awards  were  made  to  certain  industrial  organizations  that 
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made  conspicuous  records  in  promoting  the  health  and 
safety  of  their  employees  during  the  past  year.  The  awards 
consisted  of  grand  prizes,  gold,  silver  and  bronze  medals 
and  honorable  mention.  Among  the  concerns  that  received 
the  grand  prize  were  the  Metropolitan  Engineering  Com- 
pany, the  New  York  Edison  Company,  the  Nicholas  Power 
Company,  the  Shur-Loc  Elevator  Safety  Company  and  the 
Westinghouse  Electric  &  Manufacturing  Company.  Some 
of  the  winners  of  gold  medals  were  the  Angel  Elevator 
Lock  Company,  the  Bureau  of  Municipal  Research,  the  Con- 
solidated Engine  Stop  Company,  the  Clipper  Belt  Lacer 
Company,  the  Hirsch  Electric  Mine  Lamp  Company,  the 
A.  G.  Kaufman  Manufacturing  Company,  the  Kranz  Manu- 
facturing Company,  the  Life-saving  Device  Company,  the 
New  York  Telephone  Company  and  the  Otis  Elevator  Com- 
pany. 

Orders   for  Electrically   Operated  Ice-Cream   Freezers. — 

The  Emery  Thompson  Machine  &  Supply  Company  235 
East  Forty-first  Street,  New  York,  manufacturer  of  elec- 
trically operated  ice-cream  freezers  equipped  with  open- 
circulating-brine  bases,  has  recently  received  orders  from 
the  United  States  government  for  twenty-one  machines 
provided  with  direct-motor  drive.  The  company  has  also 
recently  received  several  large  orders  from  ice-cream  fac- 
tories throughout  the  country;  as  a  result  the  company 
believes  that  the  coming  season  will  be  a  better  and  more 
profitable  one  than  the  past  season.  Owing  to  unfavorable 
weather  the  ice-cream  business  in  1915  did  not  come 
entirely  up  to  the  mark  expected  at  the  beginning  of  the 
season.  The  unsettled  conditions  created  by  the  war,  it 
is  thought,  may  also  have  been  partly  the  cause  of  the 
depression.  In  spite  of  these  handicaps,  the  business  dur- 
ing 1915  of  the  Emery  Thompson  Machine  &  Supply  Com- 
pany showed  an  increase  over  that  of  the  previous  year, 
and  with  the  general  boom  in  business  now  being  felt 
everywhere,  the  company  is  looking  for  a  better  season 
in  1916. 

A  Novel  Moving  Window  Display. — A  novel  and  attrac- 
tive window  display  is  being  furnished  distributers  of  the 
Hotpoint  product,  by  the  Hotpoint  Electric  Heating  Com- 
pany of  Ontario,  Cal.,  to  facilitate  the  sale  of  its  vacuum 
cleaners  during  "Hotpoint  Week,"  July  3-8.  The  display 
consists  of  the  figure  of  a  woman — "The  Hotpoint  Maid" — 
dressed  in  a  neat,  pink  house-dress,  and  wearing  a  pretty 
dusting  cap.  The  dress  is  attractively  trimmed  with  white 
collar  and  belt  on  which  appears  in  pink  letters,  "Hotpoint 
Vacuum  Cleaner."  "The  Hotpoint  Maid"  is  very  much  alive 
and  has  exceptional  value  as  it  demonstrates  the  suction 
power  of  the  Hotpoint  vacuum  cleaner  and  to  the  onlooker 
it  conveys  the  emancipation  of  woman  from  the  drudgery 
attendant  on  keeping  the  house  clean.  By  an  interesting 
make-and-break  device  in  the  automatic  mechanism,  the 
figure  is  continually  moving,  being  first  seen  deflated,  in 
a  crumpled  up  posture,  representing  the  maid  as  being 
"all  fagged  out  from  using  the  broom."  By  means  of  air 
forced  through  the  rubber  hose  attached  to  the  dust  bag 
of  the  cleaner,  the  figure  is  inflated  and  brought  to  an  erect 
position,  one  hand  pointing  to  the  vacuum  cleaner.  In 
previous  years  "Hotpoint  Week"  has  been  held  early  in 
May.  It  will  be  the  sixth  of  the  company's  special  annual 
sales  weeks. 

Automobile  Trucks  for  Long-Distance  Hauling. — Recently 
the  S.  K.  F.  Ball  Bearing  Company,  Hartford,  Conn.,  util- 
ized a  fleet  of  Mack  automobile  trucks  with  trailers  to  ship 
40  tons  of  ball  bearings  from  New  York  to  Hartford.  These 
bearings,  which  were  needed  to  fill  rush  orders  from  manu- 
facturers of  automobiles,  textile  machinery,  machine  tools, 
milling  machinery  and  various  other  types  of  high-speed 
machinery,  came  from  Sweden.  On  account  of  war  condi- 
tions and  delays  in  port,  the  shipment  was  behind  schedule, 
and  rather  than  suffer  further  delays  due  to  the  railroad 
embargo,  the  S.  K.  F.  Company  chartered  eight  automobile 
trucks  to  bring  the  300  cases  in  which  the  bearings  were 
packed  from  the  piers  at  New  York  to  Hartford.  Until 
recently,  the  S.  K.  F.  Ball  Bearing  Company  was  a  purely 
sales  organization,  representing  the  Aktiebolget  Svenska 
Kullagerfabriken  of  Gothenburg,  Sweden.  Of  late  years, 
the  demand  for  S.  K.  F.  bearings  in  America  has  been  so 
great  that  it  was  found  advisable  to  start  an  American 
plant.     Last  winter  the  erection  of  a  factory  building  at 


Hartford  was  begun  and  a  month  ago  the  company's  offices 
were  moved  from  New  York  to  Hartford.  The  installation 
of  machinery  at  the  new  plant  is  now  nearbng  completion 
and  manufacturing  operations  will  commence  in  the  near 
future.  The  bearings  made  in  Hartford  will  be  exactly 
the  same  as  those  made  in  Sweden,  for  Swedish  crucible 
steel  will  be  imported  and  manufacturing  equipment  sim- 
ilar to  that  utilized  in  the  Swedish  plant  will  be  employed. 

Robertson  Companies  Occupy  New  Headquarters  at 
Buffalo.— The  Robertson-Cataract  Electric  Company,  and 
the  Robertson  Electric  Construction  Company,  on  April  21 
moved  into  their  new  four-story  brick  and  steel  fireproof 
structure  at  South  Elmwood  Avenue  and  West  Mohawk 
Street,  Buffalo,  N.  Y.,  where  they  are  pioneers  in  a  new 
retail  location.  The  erection  of  the  buildings  proved  to 
be  one  of  the  most  rapid  pieces  of  construction  work  ever 
accomplished.  Possession  of  the  property  was  obtained 
Oct.  1,  1915,  and  the  structures  were  completed  with  the 
exception  of  some  interior  finishings,  within  five  months. 
The  Robertson  companies  have  had  an  interesting  growth. 
Beginning  with  a  small  co-partnership  between  J.  D.  Rob- 
ertson and  W.  E.  Robertson  in  December,  1899,  known  as 
the  Robertson  Electric  Company,  conducting  a  general  elec- 
tric construction  business  in  the  basement  at  13  Niagara 
Street,  the  firm  has  grown  until  now  it  does  a  business 
in  excess  of  $1,000,000  a  year,  with  activities  throughout 
North  and  South  America.  Fifteen  years  ago  the  partner- 
ship outgrew  its  initial  quarters  and  moved  to  190  Main 
Street,  where  a  retail  department  was  added.  A  year  later 
the  business  grew  to  the  point  where  it  was  advisable  to 
conduct  the  business  as  two  separate  companies  and  the 
Robertson  Electric  Construction  Company  was  incorporated 
to  do  electrical  contracting,  manufacturing  and  repairing — 
while  the  Robertson  Electric  Company  was  organized  to  do 
the  wholesale  and  retail  business  in  electric  supplies  and 
apparatus.  At  this  time  C.  S.  Sidway  and  W.  Allan  Gard- 
ner became  actively  associated  with  the  company.  Further 
expansion  of  the  business  made  it  advisable,  in  1903,  to  ac- 
quire a  three-story  building  on  the  Terrace,  and  for  four 
years  thereafter  an  additional  building  of  the  same  size 
was  rented,  until  finally  the  two  companies  occupied  in  all 
some  five  buildings.  In  1906  Mr.  Gardner  retired  and  Ralph 
H.  Sidway  became  associated  and  the  control  of  the  Cataract 
Electric  Supply  Company  was  acquired.  Later  this  com- 
pany was  merged  with  the  Robertson  Electric  Company, 
which,  thereafter,  was  known  as  the  Robertson-Cataract 
Company,  and  W.  R.  Huntley  of  the  Buffalo  General  Elec- 
tric Company  became  a  director  and  vice-president.  J.  E. 
Montague  of  the  Buffalo  &  Niagara  Falls  Light  &  Power 
Company  was  also  elected  to  the  board  of  directors.  In  the 
spring  of  1909  the  business  was  moved  to  the  Tucker 
Building  in  Court  Street,  which  was  destroyed  by  fire  last 
summer.  This  necessitated  the  finding  of  an  immediate 
temporary  location  and  the  firm  moved  into  the  Curtiss 
Building  and  thence  on  April  21  to  its  present  new  home. 


NEW  YORK  METAL  MARKET  PRICES 

, May  23 s     , May  29 „ 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Cop]>.  T                                           £          s       d  £          s        .1 

London,  standard  spot 136        0        0  126        0        0 

Prime  Lake    28.50       to  29.00t  28.00  to  2S.r,or 

Electrolvtic     29.00       to  29.50t  28.25  to  28.75t 

Casting'           26.75      to  27.25?  26.25  to  26.75t 

Copper  wire  base 32.50       to  33.50t  32.00  to  82.50t 

Lead 7.50  7.50 

Nickel    45.00      to  50.00  45.00  to  50.00 

Sheet  zinc,  f.o.b.   smelter 24.50t  22 

Spelter               14.92%  to  15.17%  13.55  to  13.80 

Tin,    straits    48.00  47. not 

Aluminum,  9S  to  99  per  cent.  .  .  .    57.00       to  59.001  57.00  to  59.00f 

OLD  METALS 

Heavv  copper  and  wire 22.00  to  22.501  21.00  to  21.50f 

Brass    heavv                    13.00  to  13.50t  12.50  to  13.001 

Brass    liffht     "          11.00  to  11. 25f  10.50  to  ll.OOt 

Lead  '  heaw  '        5.75  to  5.75  to    fi.OOt 

Zinc'  now   scrap 13.10  to  13.50t  11.50  to  12.noi- 

COPPER  EXPORTS 

Total  tons  to  May   29 14.622 

tNominal. 
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Corporate  and  Financial 

Detroit  (Mich.)  Edlaon  Company.    An  issue  of  $2,000,000 
■  per  eenl  first  ami  refunding  mortgage  gold  bond    due 
on  July  i.  1940,  it  being  offered  at  L01  end  Inter*  i.  yielding 
1.98  per  cent, 

Ohio  Gea  \  Electric  Company,  Mlddletown,  Ohio.  The 
Ohio  Public  Utilities  Commission  has  authorized  the  com 
party  to  purchase  the  properties  of  the  nfiddletown  Ga  & 
Electric  Light  Company,  the  Franklin  Electric  Light  Com 
pany,  the  Leetonia  Electric  Company  and  the  Ww  Lisbon 
Gas  Company  and  to  issue  $100,000  of  common  stock,  $200, 
000  of  7  per  cent  preferred  stock,  $200,000  of  cent 

ten  year  del. out  ures  and  $600,000  of  its  first  mortgage  6 
per  rent  l.onds,  the  p referred  stock  to  he  sold  at  not  less 
than   par  and  the  other  securities  at   not    less  than  86.25. 

Puget  Sound  Traction,  tight  &  Power  Company,  Seattle, 
Wash.  The  Puget  Sound  district  lias  recovered  only  slightly 
from  tiie  severe  depression  which  began  with  the  outbreak 
of  the  European  war.  according  to  the  annual  report  of  the 
company  for  the  year  ended  Dec.  81,  1916.  The  -lumber  busi- 
ness was  exceedingly  dull,  and  conditions  in  the  salmon  in- 
dustry in  1915  were  the  poorest  for  several  years.  Although 
present  signs  of  improvement  in  general  business  may  be 
of  benefit  to  the  company,  prospects  for  a  rapid  recovery 
are  not  encouraging.  A  State  prohibition  law  became 
effective  on  Jan.  1,  1916,  and  during  an  estimated  period  of 
several  months  of  readjustment  will  reduce  earnings,  par- 
ticularly in  the  light  and  power  department.  It  is  expected, 
however,  that  this  loss  will  be  largely  offset  by  additional 
power  sales  under  contracts  already  executed  with  large 
consumers.  The  company  is  also  negotiating  with  pros- 
pective users  of  power,  who,  it  is  hoped,  will  locate  in  the 
region  served,  with  the  return  of  normal  conditions.  With 
the  lapse  of  time  and  improvement  in  general  business, 
jitney  competition  is  expected  to  show  further  decrease,  and 
in  the  steam  heat,  gas  and  coal  departments,  growth  is 
anticipated  during  the  year.  The  light  and  power  revenue 
was  reduced  by  partial  or  entire  suspension  of  many  in- 
dustries. Several  cement  plants  were  thus  affected,  and 
practically  all  sluicing  and  dredging  work,  an  important 
favor  in  1914,  was  discontinued.  Reduction  in  commercial 
and  residential  light  and  power  rates  in  the  city  of  Seattle 
on  April  1  also  contributed  to  the  loss.  During  the  year 
expenses  were  diminished  by  4.4  per  cent.  The  condensed 
results  of  operation  for  1915  and  1914  for  the  company  and 
its  subsidiaries  is  as  follows: 

Earnings:                                                                               1915  1914 

Railway    department    $4,855,839  $5,714,565 

Iaght   and    power   department 2,202,337  2  258  887 

Gas   department    54,531  53,325 

Steam    heat   department 312,699  320  548 

Other   earnings    134,176  103,649 

Total    earnings    $7,559,582     $8,450,974 

Expenses : 

Operation     $3,144,738  $3,303,868 

Maintenance    855,893  881,989 

Taxes 754,132  821,151 

Total     $4,754,763     $5,007,008 

Net  earnings $2,804,819     $3,443,966 

Interest  charges    1,878,779       1,860,824 

$926,040      $1,583,142 
Bond  sinking  funds    301,205  258,032 

$624,835      $1,325,110 

Dividends  paid   on   preferred   stock 615,464  820,618 

Dividends  paid  on  common  stock 556,736 

$9,371         *$52,244 
Net  direct  charges  to  reserves  and  surplus.  .         44,827  7,408 

*$35,456         *$59,652 
Prior  surplus    755,702  833,121 

$720,246         $773,469 
Replacement   reserve    _.....  17,768 

Current    surplus    $720,246        $755,701 

♦Deficit. 

New  Orleans  (La.)  Railway  &  Light  Company. — In  order 
to  meet  the  demands  of  load  growth  and  effect  certain 
economies  in  operation,  it  is  stated  in  the  1915  annual  re- 
port, the  company  is  now  installing  a  15,000-kw.  turbine  at 
its  Central  power  house  and  three  1000-kw.  rotary  convert- 
ers at  its  Claiborne  power  house.  The  decrease  in  net  income 


1      due    mainly    to    jitney    Competition    in    the    railway    depart 

went.  'Km  started  on  Jan,  81,  1916,  and  continued  during 
the  yeai     'the  number  of  jitney    operated  no*  >    epprozi> 

mately  10  per  cut  less  than  last  spring,  which  fends  to  hear 
out   the  impression  that   they  caiiiH.l   operate  profitably  under 

favorable  conditions.  On  Sept.  l".»  the  city  was  visited  by  one 
of  the  worst,  storm    on  record;  op. Tat  ions  were  hampered 

and  normal  conditions  were  n,.|  re:  I., red  in  all  departments 
until  ebOUt  three  WreekS  after  that.  dale.  On  Dec.  1  the  elec- 
l  ric  rates  were  reduced. 

A   comparative   .-.,,,   ,,lidated   income  account  for  the  y 

ended  Dec.  81,  L915  and  L914,  follows: 

l  0  i  ■  L914 

nue  : 

l:  "'»■'>•  department  $i,i!is,^:{r,  14,8 

Electric  department    1,489,015  1,427,295 

11:1  '  department   1,264   137  1,1    I 

Total     $6,951,5X7      $7,012,124 

Operating  expenses : 

Railway   department    $2,::42>4ii  12.841,420 

Electric  department   578,406  :a;i2L'7 

Qaa    department    494,956  526,224 

Total     $3,410,773      $3,428,871 

•Net  operating  revenue $3, 540,814     $3,583,253 

Net  operating  revenue  — oulside  operations..  8,012 

•Total  net  revenue $3,548,409      $3,591,265 

Revenue  deductions : 

Taxes    $765,826         $761,223 

Uncollectible  consumers'   accounts 10,251  9,000 

Total   $776,077         $770,223 

•Net  operating  income $2,772,332      $2,821,042 

Miscellaneous  income   47,648  45,551 

Gross  income $2,819,980     $2,866,593 

Income  deductions : 

Interest  on  funded  debt $1,752,906     $1,709,451 

Other  interest  charges 22,653  15,627 

Dividends  on  stocks  of  lessor  company- 
owned  by  others 4,101  4,084 

Taxes  on  non-operating  land  and  improve- 
ments             16,603  17,345 

Other  income  deductions 16,650  7,341 

Total   $1,812,913     $1,753,848 

Net  income  before  deducting  charges  for  re- 
newals and  replacements $1,007,067      $1,112,745 

Charges  for  renewals  and  replacements 212,927  189,618 

Net  corporate  income $794,140        $923,127 

Less  dividends  on  stocks  of  subsidiary  com- 
panies held  by  others 5,075  4,013 

Balance  of  net  income  carried  to  surplus.  . .  .     $789,065        $919,114 

Surplus,  Dec.  31,  1914 $1,426,407 

Credits    797,620 

Total   $2,224,027 

Debits     200,071 

Surplus  before  deducting  dividends $2,023,956 

Dividends , 699,710 

Surplus,  Dec.  31,1915 $1,324,246 

•Not  including  charges  for  renewals  and  replacements. 

Philadelphia  (Pa.)  Electric  Company. — While  the  plan  to 
further  unify  the  Philadelphia  Companies  has  been  deferred 
for  the  present,  it  is  expected  that  consideration  will  be 
given  it  during  the  present  year,  it  is  stated  in  the  annual 
report  for  1915.  The  total  commercial  connected  load  on 
Dec.  31,  1915,  amounted  to  3,958,529  50-watt  equivalents,  an 
increase  of  461,820.  The  increase  in  the  number  of  con- 
sumers during  the  year  was  9350.  The  railway,  railroad 
and  other  utilities  connected  amounted  to  645,000  50-watt 
equivalents  on  Dec.  31,  1915,  an  increase  over  the  preceding 
years  of  100,000  50-watt  equivalents.  Comparative  earnings 
for  1914  and  1915  were  as  follows: 

1915  1914 

Gross  earnings $8,777,924  $8,160,025 

Operating  expenses,  taxes,  fixed  charges  and 

reserve  for  renewals  and  replacements...    6,363,374  6,181,046 

Net  income   $2,414,550     $1,978,979 

Cash  dividends  during  the  year 1,574,311       1,574,308 

Surplus  for  the  year $840,239        $404,671 

Previous  surplus   1,471,747 

$2,311,986 

Stevens  County  Power  &  Light  Company,  Colville,  Wash. 

— The  company  has  filed  amended  articles  of  incorporation, 
increasing  its  capital  stock  to  $200,000. 
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New  Utility  and  Industrial  Companies 

The  Cascade  Electric  Service  Company  of  Cascade,  Wis., 
has  been  chartered  with  a  capital  stock  of  $20,000  by  Otto, 
John  and  Minnie  Schlenter. 

The  Dean  Electric  Construction  Company  of  Oak  Park, 
111.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
William  Dean,  E.  C.  Grimes  and  W.  Stevens  Lewis. 

The  Pacific  Electric  Company  of  Aberdeen,  Wash.,  has 
been  incorporated  with  a  capital  stock  of  $8,000  by  R.  E. 
Boettiger,  Homer  V.  Reynolds  and  Albim  A.  Peterson. 

The  Grayson  Light  &  Power  Company  of  Grayson,  Ky., 
has  been  chartered  with  capital  stock  of  $6,000  by  J.  A. 
Bagby,  R.  M.  Bagby,  J.  W.  Stovall,  J.  W.  Lusby  and  G.  E.  E. 
Wolford. 

The  Mitchell  Rail  Anchor  Company  of  Louisville,  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $30,000  by  William 
M.  Mitchell,  William  M.  Mitchell,  Jr.,  and  Henry  0.  Wieland. 
The  company  proposes  to  manufacture  appliances  for  elec- 
tric railroads. 

The  Saluda  Public  Service  Company  of  Saluda,  S.  C,  has 
been  chartered  with  a  capital  -  stock  of  $25,000  to  operate 
an  electric-light  plant.  The  officers  are:  T.  D.  Fulmer,  pres- 
ident and  general  manager,  and  Eugene  W.  Able,  secretary 
and  treasurer. 

The  Bristol  Electric  Company  of  Bristol,  Ind.,  has  been 
incorporated  by  H.  L.  Hartenstein,  J.  C.  Upton  and  L.  H. 
Upton.  The  company  is  capitalized  at  $5,000  and  proposes 
to  operate  an  interurban  system  and  supply  electricity  for 
lighting  and  heating  purposes. 

The  Harlem  Valley  Light,  Heat  &  Power  Company  of 
Pawling,  N.  Y.,  has  been  incorporated  by  G.  Whittlesy,  G. 
F.  Green  and  A.  N.  Griffmg  of  Danbury,  Conn.  The  com- 
pany is  capitalized  at  $150,000  and  proposes  to  supply  elec- 
tricity for  commercial  purposes,  etc. 

The  Idaho- Washington  Water,  Light  &  Power  Company 
of  Boston,  Mass.,  has  filed  articles  of  incorporation  under 
the  laws  of  the  State  of  Massachusetts  with  a  capital  stock 
of  $1,200,000.  The  incorporators  are:  Benjamin  T.  Steven- 
son, Linden  B.  Hardwick  and  Brooke  C.  Ulman. 

The  Quaker  City  Construction  Company  of  Wilmington, 
Del.,  has  been  incorporated  with  a  capital  stock  of  $675,000 
to  acquire,  construct  and  operate  water-works,  light  and 
power  plants.  The  incorporators  are:  S.  S.  Adams,  Jr.,  H. 
M.  Kennedy  and  M.  B.  F.  Hawkins  of  Wilmington,  Del. 

The  Oakland  Light  &  Power  Company  of  Oakland,  Me., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to 
generate  and  distribute  electricity  for  lamps,  heaters  and 
motors.  The  officers  are:  Nelson  C.  Martin,  president;  Pres- 
ton H.  Martin,  treasurer  and  Walter  E.  Mathews,  clerk,  all 
of  Oakland. 

The  Commonwealth  Utilities  Corporation  of  Mankato, 
Minn.,  has  been  chartered  by  Halbert  Merrifield  of  Man- 
kato, Minn.;  C.  L.  Owen,  of  Winnebago,  Minn.;  John  E. 
DeWolf,  John  C.  Meiners  and  Lyman  W.  Bernhard,  all  of 
Milwaukee,  Wis.  The  company  is  capitalized  at  $200,000, 
and  proposes  to  generate  and  distribute  electricity  for  lamps, 
heaters  and  motors;  also  to  manufacture  and  deal  in  elec- 
trical and  gas  fixtures,  etc. 


Trade  Publications 

Locking  Lamps. — Harvey  Hubbell,  Inc.,  Bridgeport, 
Conn.,  has  issued  Bulletin  No.  15-18  which  contains  infor- 
mation on  locking  lamps. 

Flow  Meters. — Flow  meters  are  described  and  illustrated 
in  a  large-sized  catalog  issued  by  the  Republic  Flow  Meter 
Company,  Philadelphia,  Pa. 

Steel  Reflectors. — Bulletin  No.  15-14,  published  by  Har- 
vey Hubbell,  Inc.,  Bridgeport,  Conn.,  describes  and  illus- 
trates several  types  of  steel  reflectors. 

Self-Contained  Generator  Set. — The  Universal  Motor 
Company,  Oshkosh,  Wis.,  is  sending  out  an  illustrated  card 
containing  information  on  its  4-kw.  generator  set. 

Gasoline-Electric  Automobile. — The  Woods  Motor  Vehicle 
Company,  Chicago,  111.,  is  sending  out  an  attractively  illus- 
trated folder  printed  in  colors  which  contains  considerable 


information  on  its  gasoline-electric  car  recently  described 
in  these  columns. 

Ball  Bearings. — The  Norma  Company  of  America,  1790 
Broadway,  New  York,  is  sending  out  a  folder  which  gives 
information  on  ball  bearings  for  electrical  automobile  ac- 
cessories. 

Electric  Sales  Week. — The  Hotpoint  Electric  Heating 
Company,  Ontario,  Cal.,  is  sending  out  an  illustrated  catalog 
which  describes  the  various  advertising  features  of  "Hot- 
point  Week,"  which  will  take  place  from  July  1  to  July  8. 

Chandeliers. — The  Beardslee  Chandelier  Manufacturing 
Company,  221  South  Jefferson  Street,  Chicago,  111.,  is  send- 
ing out  card  sets  CD-6-1  to  CD-6-6,  inclusive,  which  contain 
pencil  sketches  of  ornamental  types  of  electric  chandeliers. 

Alternating-Current  Elevator  Motors. — The  Type  CI  two- 
speed  alternating-current  elevator  motors,  manufactured  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  are  described  and  illustrated  in  leaflet  No. 
3862. 

Electric  Ranges. — The  Globe  Stove  &  Range  Company, 
Kokomo,  Ind.,  has  just  issued  an  entirely  new  folder  of 
directions  for  the  use  of  Globe  electric  ranges.  It  contains 
information  intended  for  the  education  of  the  range  user. 

Electric  Cooking  Equipment. — The  Hughes  Electric  Heat- 
ing Company,  Chicago,  has  just  issued  an  eighty-two-page 
catalog  describing  and  illustrating  its  complete  line  of  elec- 
tric ranges,  hot  plates,  water  heaters  and  automobile 
warmers. 

Direct-Current  Motors. — The  C.  &  C.  Electric  &  Manu- 
facturing Company,  Garwood,  N.  J.,  has  recently  published 
Bulletin  No.  101  descriptive  of  its  direct-current  motors  of 
the  four-pole,  inter-pole  type  which  are  built  in  sizes  of 
from  1  hp.  to  125  hp. 

Interior  Telephones. — "Inter-Phones  and  Accessories"  is 
the  title  of  an  illustrated  catalog  recently  issued  by  the 
Western  Electric  Company,  New  York.  The  company  has 
also  just  issued  a  complete  catalog  descriptive  of  telephone 
apparatus  and  supplies. 

Organization  of  Underwriters'  Laboratories,  Inc. — The 
Underwriters'  Laboratories,  Inc.,  207  East  Ohio  Street,  Chi- 
cago, 111.,  has  issued  an  attractively  illustrated  bulletin 
entitled  "The  Organization,  Purpose  and  Methods  of  Un- 
derwriters' Laboratories." 

Winding  Machinery.— The  American  Insulating  Ma- 
chinery Company,  Philadelphia,  Pa.,  has  issued  an  illus- 
trated catalog  which  contains  information  on  winding  ma- 
chinery for  insulating  wire,  wire-enameling  machinery  and 
special  types  of  insulating  machinery. 

Alternating-Current  Generators. — Bulletin  No.  1098,  is- 
sued by  the  Allis-Chalmers  Manufacturing  Company,  Mil- 
waukee, Wis.,  is  descriptive  of  alternating-current  gen- 
erators of  the  engine  type.  Bulletin  No.  1099  describes 
Type  A  B  and  Type  A  H  belted  alternating-current  gen- 
erators. 

Electric  Signs. — The  National  Electric  Sign  Company,  61 
Hudson  Street,  Jersey  City,  N.  J.,  has  published  an  atrac- 
tively  illustrated  bulletin  printed  in  colors  entitled  "Put  Out 
the  Flag,"  which  describes  several  types  of  electrically 
operated  sign  flags.  The  company  has  also  issued  Bulletin 
No.  210,  entitled  "The  Talking  Sign,"  and  Bulletin  No.  209, 
entitled  "The  Monogram  Carriage  Call." 

Mining  Supplies. — The  Electric  Service  Supplies  Company, 
Seventeenth  Street  and  Cambria  Street,  Philadelphia,  Pa., 
has  just  issued  a  400-page  catalog  on  mining  and  industrial 
electrical  supplies.  The  book  lists  and  illustrates  a  com- 
plete line  of  equipment  for  electric  haulage  in  power,  mining 
and  large  industrial  plants  as  well  as  a  complete  line  of  mis- 
cellaneous electrical  supplies  for  such  concerns. 

Electric  Apparatus.— The  Sprague  Electric  Works  of  the 
General  Electric  Company,  527  West  Thirty-fourth  Street, 
New  York,  has  recently  issued  illustrated  Bulletin  No. 
49,600,  which  is  descriptive  of  flexible  steel  armored  con- 
ductors, flexible  steel  conduit,  stamped  steel  boxes,  fittings 
and  tools;  illustrated  Bulletin  No.  48706  on  alternating-cur- 
rent two-phase  and  three-phase  motors  and  controllers  for 
flat-bed  and  small  rotary  printing  presses,  and  illustrated 
Bulletin  No.  48907  on  Type  1-5,  500-lb.  electrically  operated 
hoists. 
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Rl  \n  •'  "III '.  aii:  The  oontracl  toi  i  on 
the  hydroelectric  plant  «.i  the 
Rumford  Falls  Power  Companj  at  Rum- 
ford  li  re  no  i  ted  i"  ha  ve  been  a  w  arded  to 
ti"-  H  i'  Cummlnga  Construction  Companj 
ol    u 

JEFFERSON,      N       II       The      it.  i  i,i,i„  tn 
(N     ii  >    EGlecti  (c   Light   ( lompany,   h    i 
ported,    in   planning    to   exti  nd    II 
in  Jeffei 

PORTSMOUTH,    V    ll       Hi. In   will    | 
oelved  al   the   Bureau  of   ^  .1 1 . t>^  ami   Docks, 
Navj    Depai  tment,   Washlngtc      I      i       until 
June  i  i   cor  removing  and  renewing  certain 
higl  .in    piping    in    Hi.     i 

plant  .11  i  'ortamouth,  N,  1 1 

TOVt  NSIII'N  i  I     \  'I         'I  h,.   Twin   BUI 

A    Electric   Company   of    Battlebon 
templatlng   extending   Ita  electric   tran  - 
alon  inns  to  Townshend 

\.Mi:si:l    KV.         MASS       The        town        of 

Imesbury  has  voted  to  accept  the  proposal 
submitted  bj    the  Amesbury    Electric   L 
Company    for    street-lighting    for    ■    pi 

Bve  years  Under  the  terms  of  the  new 
oontracl  the  company  agrees  to  furnish  21 
Incandescent   lamps  of  400  op,   in   place  of 

the   81    arc   lamps  now   in   us.-,   ami   CO  replace 

the    18    flaming   arc   lamps    with    LG    ln< 
descent  lamps  of  600  >-p..  and  to  replace  all 

40-op.     Incandescent     lamps     with     lamps    of 

60  op. 

BEVERLY,  .MASS. — The  Beverly  Gas  & 
Electric  Company  has  asked  for  permission 
to  extend  Its  system  on  several  streets  in 
the   city. 

BAST  II  AM  I -TON,  MASS.— The  East 
Hampton  Gas  Company  has  begun  work  on 
an  addition  to  its  electric  plant  at  Mount 
Tom  to  provide  space  for  transforming 
equipment  for  new  lines.  The  feed  line 
will  run  from  Granby  to  Mount  Tom  .and 
two  distributing  lines  will  be  erected  to 
East  Hampton  Center,  one  over  the  side 
of  the  mountain  and  the  other  through  the 
Manhan   Valley. 

NEEDHAM,  MASS.— The  installation  of 
an  ornamental  street-lighting  system  from 
the  center  of  the  town  to  Needham  Heights 
is  under  consideration. 

NEWBURYPORT,  MASS.— The  New- 
buryport  Gas  &  Electric  Company  has  peti- 
tioned the  State  Board  of  Gas  and  Electric 
Light  Commissioners  for  permission  to  in- 
crease its  capital  stock  by  $57,000,  the  pro- 
ceeds to  be  used  for  extensions  to  its  plant. 
NORTHFIELD,  MASS.— The  Board  of 
Trade  is  considering  the  purchase  of  the 
local  system  of  the  Greenfield  (Mass.)  Elec- 
tric Light  &  Power  Company,  to  be  owned 
and  operated  by  the  town,  and  securing 
energy  from  the  transmission  lines  of  the 
Connecticut  River  Transmission  Company 
to  operate  same. 

PASCOAG,  R.  I. — The  board  of  trustees 
of  the  Rhode  Island  Company  has  voted  to 
appropriate  $45,000  to  build  and  equip  a 
substation  in  Burrillville,  and  to  appropri- 
ate the  same  amount  to  erect  a  similar 
station  in  the  Harmony  section  of  Smith- 
field  on  the  Providence-Checachet  line. 
Contracts  will  soon  be  awarded  for  the 
work. 

NEW  HAVEN,  CONN. — The  Connecticut 
Company  of  New  Haven  has  awarded  the 
contract  for  the  engineering  work  and  con- 
struction of  a  new  steam  plant  in  New 
Haven  to  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York. 
The  plans  provide  for  an  ultimate  capacity 
of  100,000  kw.  The  proposed  plant  will  take 
the  place  of  the  direct-current  power  sta- 
tion in  New  Haven.  It  is  expected  that  two 
substations  will  be  erected  in  New  Haven 
to  distribute  the  energy  generated  to  the 
Connecticut  Company's  lines. 

WALLINGFORD,  CONN. — The  borough 
of  Wallingford  is  contemplating  the  erec- 
tion of  a  three-phase,  11,000-volt  transmis- 
sion line  and  will  be  in  the  market  for  line 
material,  including  18  miles  of  No.  6  B.  &  S. 
bare  copper  wire,  insulators,  etc.  ;  also  for 
two  150-kva.  transformers  Scott  connected, 
two  phase  to  three  phase,  2200/11,000  volts, 
three  75-kva.  transformers,  11,000/460/230 
volts,  lightning  arresters,  switches,  etc.  It 
is  also  proposed  to  erect  a  radial  chimney, 
90  ft.  high  by  4.5  ft.  in  diameter;  a  brick 
store  house  at  the  steam  generating  plant 
and  the  installation  of  sluice  gates  at  the 
hydroelectric  plant.  A.  L.  Pierce  is  super- 
intendent and  electrical  engineer. 
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BUFFALO,  N.  Y. — The  Seneca  Street 
Business  Men's  Association  has  petitioned 
the  City  Council  to  install  a  new  street- 
lighting   system   on    Seneca   Street. 

BUFFALO,  N.  Y. — The  High  Street  Tax- 
payers' Association  has  petitioned  the  City 


Council    tor    tl  tion    ol     Inverted 

magnetite  arc  lamps  on  High  Street 
BLIZABETHTOWN,     N       v.     Th< 
electric  light   plant,  owned   by  < !,   m     w  ood, 
has  i"  •  n  purchai  i  d  bj   J    i .    \\  ebster.     The 
ovi  iii  r  propo  ei    to  enlai  ge  and  Improve 
the  plant    and   establish  a   24-hour 

FLUSHINO,   .v   v.     Preparations  ari    bi 
iiik    made    bj     the    Nathan    Manufacturing 
Companj    of  New    Ebi  k  tor  the  •  reel  ion  ol 
a    la  i  etui  Ing    pla  iii    on    Flushing 

Creek  in  Flushing,  consisting  of  a  main 
manufacturing  plant  made  up  of  :i  scries 
of  units,  connected  by  a  central  craneway, 
each  combined  unit  two  Btorles  In  height 
with  a  total  lengt  h  of  820  fl  bj  60  ft.  wide  . 
tour  Btorj  office  building,  a  foundry, 
large  garage,  docks,  power  house,  et<  .  The 
cost   of  iii.-  buildings  Is  estimated  al   about 

$500,00(1. 

NEW  FORK,  N.  V.  Hi.ls  will  be  r< 
ceived  by  Marcus  M.  Marks,  president  of 
the  borough  of  -Manhattan,  Itoom  2032, 
Municipal  Building,  New  York,  until  June  9 
for  furnishing  and  installing  an  electric 
elevator  and  equipment  in  court  house  lo- 
cated at  170  East  121st  Street,  borough  of 
Manhattan.  Blank  forms,  specifications, 
etc.,  may  be  obtained  at  the  office  of  the 
auditor,  offices  of  the  Commissioners  of 
Public  Works,  Room  2141,  Municipal  Build- 
ing. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner, 
Eleventh  Floor,  Municipal  Building,  New 
York,  until  June  16  for  furnishing  and  in- 
stalling underground  lead-covered  feeder 
cables  in  the  southwest  section  of  the  bor- 
ough of  Manhattan.  Bids  will  also  be  re- 
ceived at  the  same  time  and  place  for  fur- 
nishing underground  lead-covered  feeder 
cables  in  the  southeast  section  of  the  bor- 
ough of  Manhattan.  Blank  forms  and 
further  information  may  be  obtained  at  the 
office  of  the  Fire  Department,  Municipal 
Building. 

PINE  BUSH,  N.  Y— The  Wallkill  Valley 
Electric  Light  &  Power  Company  of  Walden 
is  contemplating  extending  its  transmission 
lines  to  Pine  Bush.  C.  Fred  Fowler  is  man- 
ager. 

ROCHESTER,  N.  Y— Bids  will  be  re- 
ceived by  Col.  Franklin  W.  Ward,  secretary 
of  State  Board  of  Armory  Commissioners, 
158  State  Street,  Albany,  until  June  27  for 
construction,  plumbing  and  drainage  and 
electric  work  for  armory  for  Troop  H,  First 
Cavalry,  N.  G.  N.  Y.  Drawings  and  specifi- 
cations may  be  consulted  at  the  Armory  of 
Troop  H,  First  Cavalry,  Exposition  Park, 
Rochester ;  the  New  York  office  of  the  De- 
partment of  Architecture,  Room  1224, 
Woolworth  Building,  New  York  City,  and 
at  the  Department  of  Architecture,  Capital, 
Albany,  N.  Y. 

CATASAUQUA,  PA.— At  an  election 
held  May  16  the  proposal  to  issue  $50,- 
000  in  bonds  for  the  construction  of  a  mu- 
nicipal electric-light  plant  was  carried. 

ERIE,  PA. — The  Erie  Lighting  Company 
of  Erie  has  applied  to  the  Public  Service 
Commission  for  permission  to  issue  $350,- 
000  in  capital  stock,  of  which  $261,000  will 
be  used  for  refunding  purposes  and  the 
remainder  for  completion  of  an  addition  to 
its   plant. 

GREENVILLE,  PA.— Plans  are  being 
prepared  by  Pearson-Erhard  &  Co.  of  Bos- 
ton, Mass.,  who  recently  purchased  the 
property  of  the  Mercer  County  Light,  Heat 
&  Power  Company  of  Greenville,  for  the 
construction  of  a  central  power  station,  to 
cost  about  $100,000. 

HAZLETON,  PA.— The  City  Council  has 
awarded  the  contract  for  street-lighting  to 
the  Hazleton  Electric  Company.  Prepara- 
tions are  being  made  by  the  company  to 
install  an  ornamental  lighting  system  and 
for  the  erection  of  incandescent  lamps  in 
various  sections  of  the  city. 

PHILADELPHIA,  PA.— At  an  election 
held  May  16  the  proposal  to  appropriate 
$67,000,000  for  port  and  transit  develop- 
ment and  $47,000,000  for  general  improve- 
ments was   carried. 

PHILADELPHIA,  PA.— The  contract  for 
the  complete  electrical  equipment  for  the 
office  building  at  Sixteenth  and  Sansome 
Streets,  has  been  awarded  to  the  United 
Electric  Construction  Company  of  Philadel- 
phia. 

PHILADELPHIA,  PA.— The  contract  for 
the  construction  of  a  new  power  house  on 
Ninth  Street,  above  Brown  Street,  30  ft  by 
54    ft.,    one   story,    for   the    Powers- Weight- 
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Installation    of    a     100,000-kw.    generating 

POLK,  PA.-  -Hiiis  win  bi  received  by  the 
:  UP<  i  lnt<  nd<  m  .,i  public  buildings  and 
grounds,  State  Capitol  Building,  Jturria- 
bui  g.  until  June  1 8  toi  furnii  hing  mat  • 
and  Labor  for  thi  r<  com  ti  uctlon  ol  Laundry 
building  and  equlpmi  nt,  and  power  house, 
which  was  damaged  or  destroyed  by  Are 
Oct  16.  1916,  at  tl..  State  Im  mutton  for 
Feeble-Minded  ol  u  a  tern  Pennsylvai 
located    in    Polk,      Plans   and  uons 

m.'ij     be    obtained    on    application    CO    -l      \1 
Murdoch,   superintendent,  State   institution 
Polk,   Venango  County,  Pa.,  or  to  the  SU] 
intendent  of  public  buildings  and  grow 
Harrisburg. 

SHENANDOAH,  PA.  —  The  Borough 
Council  has  awarded  the  contract  for 
street-lighting  to  the  Shenandoah  Gas  & 
Electric  Company  for  a  period  of  ten  years. 
Arc  lamps  will  be  used  and  it  is  under- 
stood that  the  lamps  now  in  use  will  be 
replaced  with   new  lamps. 

BUTLER,  N.  J. — The  Borough  Council  is 
considering  extending  the  municipal  elec- 
tric-light service  into  Pequannock  Township. 

ELMER,  N.  J.— The  installation  of  an 
electric-light  system  in  Elmer  is  reported 
to  be  under  consideration. 

FREEHOLD,  N.  J.— The  Board  of  Public 
Utilities  has  granted  the  Monmouth  Light- 
ing Company  of  Freehold  permission  to 
sell  $26,700  in  bonds. 

MAYS  LANDING,  N.  J.— The  Delaware  & 
Atlantic  Telephone  Company  has  been 
granted  a  50-year  franchise  for  the  instal- 
lation of  an  underground  conduit  system 
and  right-of-way  along  the  county  roads  for 
new  pole  lines. 

NEWARK,  N.  J. — Extensive  improve- 
ments are  contemplated  to  the  power  plant 
of  the  Central  Dyestuff  &  Chemical  Com- 
pany,   on    Plum    Point    Lane. 

NEW  BRUNSWICK,  N.  J.— Bids  will  be 
received  by  the  Commissioners  of  the  City 
of  New  Brunswick,  at  the  Commissioners' 
Council  Chambers,  Court  House  Building, 
Paterson  Street,  New  Brunswick,  until  June 
6  for  designing,  construction  and  erection  of 
one  motor-driven  centrifugal  pumping  unit 
of  3,000,000  gal.  per  24  hours  capacity  and 
two  motor-driven  centrifugal  pumping  units 
of  6,000,000  gal.  per  24  hours  capacity  each, 
against  a  total  combined  head  of  100  ft., 
together  with  all  switchboards,  wiring  con- 
nection, suction  and  discharge  piping  and 
other  appurtenances,  in  accordance  with 
specifications  on  file  in  the  office  of  Asher 
Atkinson,  city  engineer,  10  Paterson  Street. 
New  Brunswick. 

PATERSON,  N.  J.— Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  June  23  for  a  conduit  and  wiring 
system,  lighting  fixtures,  etc.,  at  the  United 
States  post  office  at  Paterson,  N.  J.  For 
details  see  proposal  columns. 

TRENTON,  N.  J.— Bids  will  be  received 
by  the  State  House  Commission  at  the  of- 
fice of  the  comptroller  of  the  State  of  New 
Jersey,  Trenton,  until  June  13  for  altera- 
tions to  the  exterior  and  interior  of  the  old 
barracks  in  accordance  with  plans  and 
specifications  prepared  by  Richard  Stockton, 
commissioner  of  charities  and  correction. 
Separate  bids  to  be  submitted  for  general 
plumbing,  steam  heating  and  electrical 
work,  etc. 

VINELAND,  N.  J.— The  Borough  Com- 
missioners have  decided  to  engage  an  engi- 
neer to  prepare  plans  for  extensions  to  the 
municipal  electric-light  plant,  involving  an 
expenditure  of  about   $40,000. 

DOVER,  DEL — Bids  will  be  received  at 
the  office  of  the  supervising  architect,  Treas- 
ury Department,  Washington,  D.  C,  until 
June  19  for  a  new  heating  apparatus, 
plumbing  changing,  etc.,  in  the  United  States 
post  office  at  Dover,  Del.  For  details  see 
proposal  columns. 

ELKRIDGE,  W.  VA.— The  M.-B.  Coal  & 
Coke  Company  is  planning  to  rebuild  its 
electric  power  plant  recently  destroyed  by 
fire.  Contracts  for  machinery,  it  is  under- 
stood, have  been  placed.  L.  C.  Tippett  of 
Kimberly  is  manager. 

WHEELING,  W.  VA. — The  service  com- 
mittee   of    the    City    Council    has    recom- 
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mended  a  bond  issue  of  $5,000,  the  proceeds 
to  be  used  for  improvements  to  the  munici- 
pal  electric-lighting  system. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  June  22  for  the  installation  com- 
plete of  an  electric  passenger  elevator  in  the 
United  States  post  office  and  court  house  at 
Opelika,  Pla.  ;  and  an  electric  passenger 
elevator  in  the  United  States  post  office, 
court  house  and  custom  house  at  Corpus 
Christi,  Tex.  Drawings  and  specifications 
may  be  obtained  at  the  above  office. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies:  Washington,  D.  C,  Schedule  9710 — 
50  chestnut  telephone  poles  ;  Schedule  9711 
— 6750  lb.  lead  pipe;  Schedule  9710 — one 
panel  feeder  and  equipment,  17,000  ft. 
weather-proof  copper  wire.  Newport,  R.  I., 
Schedule  9715 — 10,000  ft.  iridium  platinum 
wire,  15,000  ft  ebonite  tubing.  Boston, 
Mass.,  Schedule  9728 — miscellaneous  black 
and  galvanized  plow  steel  wire.  Brooklyn, 
N.  Y.,  Schedule  9729 — 5300  ft.  lap-welded 
steel  tubing;  Schedule  9718 — 50  parabolic 
searchlight  mirrors;  Schedule  9732 — 20,000 
ft.  double-conductor  wire,  47,000  ft.  twin- 
conductor  wire;  Schedule  9728 — 18  portable 
electric  radial  drills;  Schedule  9723 — three 
blowers,  120  volts,  direct  current.  Brook- 
lyn, f.o.b.  works,  Schedule  9716 — 19,000  ft. 
lap-welded  pipe  steel.  Philadelphia,  Pa., 
Schedule  9720 — 5000  solid  arc-lamp  carbons, 
10,000  ft.  flexible  cord  for  portables; 
Schedule  9713 — two  gasoline  motor  trucks, 
1000  lb.  Brooklyn,  Norfolk,  Schedule  9728 
— ship  and  motor  boat  bells.  Charleston, 
S.  C,  Schedule  9718 — four  sets  steam- 
turbine-driven  blowers.  Guantanamo  Bay. 
Schedule  9709 — one  combination  dry  and 
wet  grinder.  Applications  for  proposals 
should  designate  the  schedule  desired  by 
number. 


North  Central 

ADRIAN,  MICH. — Plans  are  being  con- 
sidered by  the  Lawrence  Gas  &  Electric 
Company  for  the  erection  of  a  new  power 
plant  and  additions  to  its  gas  plant. 

BATTLE  CREEK,  MICH. — The  H.  B. 
Sherman  Manufacturing  Company  is  plan- 
ning the  erection  of  a  large  addition  to  its 
plant  at  Barney  and  Kalamazoo  Streets, 
including  a  new  power  plant  which  will 
supply  power  for  operating  and  lighting 
all  its  factories. 

GRAND  RAPIDS,  MICH. — Preparations 
are  being  made  by  the  Universal  Power 
Company,  recently  organized,  to  issue 
$150,000  in  bonds  and  stocks,  recently  au- 
thorized by  the  State  Railroad  Commission. 
Work,  it  is  reported,  will  begin  immediately 
on  the  erection  of  an  electric  transmission 
line,  80  miles  long,  to  connect  towns  in  the 
counties  of  Mecosta  and  Montcalm  with  the 
power  plant  to  be  erected  near  Croton.  A 
water  power  plant  will  also  be  constructed 
near  Howard  City.  The  company  proposes 
to  supply  energy  to  24  towns  in  the  above 
named  counties.  James  E.  Tobin  of  Glad- 
win is  president,  and  J.  M.  Donahue  of 
Grand   Rapids   is   secretary. 

MENOMINEE,  MICH. — The  contract  for 
the  construction  of  the  John  N.  Davis  High 
School  and  Manual  Training  School,  200  ft. 
by  122  ft.,  three  stories  high,  has  been 
awarded  to  G.  A.  Gustafson  of  Norway. 
The  contracts  for  heating,  electric  wiring 
and  clock  stations,  and  plumbing  have  not 
yet   been   let. 

SAGINAW,  MICH.  —  The  City  Council 
has  authorized  the  installation  of  164  ad- 
ditional ornamental  lamps  in  different  sec- 
tions of  the  city.  The  Consumers  Power 
Company  has  the  contract  for  street-light- 
ing. 

DESHLER,  OHIO — Bonds  to  the  amount 
of  $22,000  have  been  voted  for  the  instal- 
lation of  a  municipal  electric-light  plant 
and  $33,000  for  water-works  system. 

GIRARD,  OHIO — The  installation  of  a 
municipal  electric-lighting  system  is  under 
consideration. 

SHELBY,  OHIO — Extensive  additions,  it 
is  reported,  will  be  made  to  the  plant  of 
the  Ohio  Seamless  Tube  Company  of  Shelby, 
including  the  erection  of  a  new  building, 
200  ft.  by  600  ft.,  at  a  cost  of  about  $500,- 
000.  Arrangements  have  been  made  to 
obtain  energy  from  the  American  Gas  & 
Electric   Company. 

XENIA,  OHIO — Plans  have  been  sub- 
mitted to  the  Citv  Council  by  the  officials 
of  the  Dayton  (Ohio'  Power  &  Light  Com- 
pany for  the  installation  of  an  ornamental 
street-lighting  system  in  Xenia. 

ASHLAND,    KY.— The    Ashland    Iron    & 


Mining  Company,  which  was  recently 
awarded  a  contract  for  an  open-hearth  steel 
plant  to  cost  $1,500,000  and  a  finishing 
mill,  to  cost  $750,000,  has  entered  into  a 
contract  with  the  Ohio  Valley  Electric 
Company  of  Benwood,  W.  Va.,  for  energy 
to  operate  the  proposed  plant. 

LOUISVILLE,  KY. — The  report  on  the 
heating  and  lighting  plant  of  the  jail  and 
armory  prepared  by  Brinton  B.  Davis,  archi- 
tect, recommends  the  installation  of  an  en- 
tire new  plant,  at  a  cost  of  about  $60,000. 

GOSHEN,  IND.— Bids  will  be  received  by 
the  Board  of  Commissioners  of  Elkhart 
Countv,  Court  House,  Goshen,  until  June  6 
for  electrical  wiring  of  the  county  in- 
firmary. Plans  and  specifications  are  on 
file  at  the  office  of  the  county  auditor. 

I  M  NTINGTON,  IND. — The  Public  Serv- 
ice Commission  has  authorized  the  city  of 
Huntington  to  issue  $16,900  in  bonds,  the 
proceeds  to  be  used  to  pay  for  the  installa- 
tion of  an  ornamental  lighting  system. 

NASHVILLE,  IND. — The  Public  Service 
Commission  has  authorized  the  town  of 
Nashville  to  issue  $2,000  in  bonds  for  the 
installation  of  a  municipal  electric-light 
plant. 

AURORA,  ILL. — The  city  of  Aurora  has 
granted  the  Smith  Power  &  Light  Com- 
pany of  Arlington,  Iowa,  a  franchise  to 
install  an  electric-lighting  system  here. 

DIXON,  ILL. — The  Brown  Shoe  Com- 
pany of  Dixon  is  planning  to  equip  its  plant 
for  electrical  operation  this  summer.  A 
new  engine  room  will  be  erected,  equipped 
with  new  boilers  and  dynamo,  etc.  A  new 
electric  system  for  collecting  dust  will  also 
be  installed.  The  cost  of  the  work  is  esti- 
mated at  $35,000. 

NORMAL.  ILL. — The  installation  of  a 
municipal  electric-light  plant  in  Normal  is 
reported  to  be  under  consideration. 

ONEIDA,  ILL. — The  contract  for  the 
construction  of  the  new  electric-light  plant 
in  Oneida  has  been  awarded  to  the  Skagg- 
Reagan  Electric  Company  of  Helena,  Tenn. 

BIRCHWOOD,  WIS. — The  town  of 
Birchwood  has  contracted  with  the  Wiscon- 
sin-Minnesota Light  &  Power  Company  of 
Chippewa  Falls  to  furnish  electricity  for 
street-lighting  and  commercial  purposes. 

WAUKESHA,  WIS. — The  installation  of 
a  new  fire  station  and  alarm  system  is 
under  consideration. 

WESTBY,  WIS. — Bids  are  beinsr  asked,  it 
is  reported,  by  the  village  of  Westby  for 
the  installation  of  an  ornamental  street- 
lighting  system. 

LONG  PRAIRIE,  MINN. — The  Little 
Palls  (Minn.)  Water  Power  Company  of 
Minnesota  has  been  granted  a  franchise  to 
supply  electricity  in  Long  Prairie.  The 
company  was  also  given  a  contract  for 
street-lighting.  T.  C.  Gordon  of  Little 
Falls  is  manager. 

MONTEVIDEO,  MINN.— The  Minnesota 
Valley  Power  Company  is  reported  to  have 
purchased  the  engine  rooms,  including  en- 
gines, of  the  Chippewa  Milling  Company, 
which  it  will  remodel  and  enlarge.  The 
mills  of  the  Chippewa  company  will  be 
operated   by   electricity. 

NORTHFIELD,  MINN. — The  Northern 
States  Power  Company,  Faribault  division, 
is  contemplating  the  erection  of  a  high- 
tension  transmission  line  between  its 
switching  station  at  Waterford  and  the 
substation  in  Northfield,  so  that  the  St. 
Paul  and  Cannon  Falls  may  be  controlled 
locally  and  to  prevent  the  interruption  of 
(he   service   in    the   northern    district. 

PERHAM.  MINN. — The  town  of  Perham, 
it  is  reported,  has  decided  to  sell  the  mu- 
nicipal electric-light  nlant  to  the  Otter  Tail 
Power  Company  of  Fereus  Falls.  A  fran- 
chise has  been  granted  the  company  to  sup- 
ply electricity  in  Deer  Creek.  The  company 
proposes  to  erect  transmission  lines  to  Deer 
Creek  and  Perham,  through  Underwood, 
P.nttle  Lake,  Clitherall.  Vining  and  Hen- 
ning. 

ROCHESTER.  MTNN. — The  installation 
of  an  ornamental  street-lighting  system  is 
under  consideration  by  the  City  Council. 

ST.  PAUL,  MTNN. — Negotiations  are 
under  wav  between  the  St.  Paul  &  Southern 
Electric  Railway  Company  and  the  Chicago 
&  Northwestern  Railway  Company  whereby 
the  former  will  lease  the  branch  line  of  the 
latter  extending  from  Zumbrota  to  Roches- 
ter, 26  miles  long.  If  taken  over  by  the 
electric  railway  company  it  will  be  equipped 
for  electrical   operation. 

ELDORADO,  IOWA — The  Iowa  Railway 
&  Light  Company  of  Cedar  Rapids  has  ap- 
plied to  the  City  Council  for  a  franchise 
in  Eldorado. 

KEOKUK,  IOWA. — The  Keokuk  Electric 
Company,  it  is  reported,  will  replace  the 
wooden  poles  with  steel  towers  on  the 
transmission  lines  between  Alton  and  Cal- 
houn County. 


MOUNT  A  Vic,  lo\VA.— The  David  Fisher 
Company  of  Davenport  has  taken  an 
option  on  the  property  of  line  .Mount  Ayr 
(Iowa)  Light  &  Power  Company,  if  the 
deal  goes  through  the  former  company  will 
r<  iiuild  the  power  plant  and  extend  trans- 
mission lines  to  Diagonal,  Tingley  and 
other  towns  and  villages  in  this  vicinity. 
The  cost  of  the  proposed  work  is  estimated 
at  from   $20,000  to  $30,000. 

AURORA,  MO. — The  Lawrence  County 
Light,  Water  &  Cold  Storage  Company  of 
Aurora  is  planning  to  extend  its  transmis- 
sion lines  to  the  mining  districts  in  I  his 
territory.  The  company  has  recently  made 
arrangement  to  secure  energy  from  the 
<  >zark  Power  &  Water  Company  of  Bran- 
son, 

BROOKFIELD,  MO. — Plans  arc  being 
considered  Cor  the  installation  of  a  munici- 
pal electric-light  plant  and  for  Improve- 
ments  to   the   water-works  system. 

CARTHAGE,  MO. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  I).  •', 
until  June  22  for  a  new  boiler  in  the  United 
States  post  office  at  Carthage,  Mo  For  de- 
tails see  proposal  columns. 

KIRKWOOD,  MO.— The  Board  of  Alder- 
men has  granted  the  United  Railways  Com- 
pany of  St.  Louis  permission  to  erect  a  sub- 
station at  Washing  and  Fillmore  Avenues. 

PIERCE  CITY,  MO. — The  City  Council 
has  granted  the  Ozark  Power  &  Water  Com- 
pany of  Branson  a  franchise  in  Pierce  City 
and  has  entered  into  a  contract  with  the 
company  to  supply  energy  to  the  munici- 
pality. For  the  past  20  years  the  city  has 
been  served  by  a  municipal  plant. 

PRINCETON,  MO. — Bonds  to  the  amount 
of  $12,000  have  been  voted  for  improve- 
ments to  the  municipal  electric-light  plant 
and  water-works  system. 

ASHLEY,  N.  D. — The  North  West  Pub- 
lic Service  Corporation  has  submitted  a 
proposal  to  the  Town  Board  offering  to 
construct  and  maintain  an  electric-light 
plant  in  Ashley  if  granted  a  20-year  fran- 
chise. W.  G.  Woodruff  of  Ashley  is  presi- 
dent of  the  company. 

HOWARD,  S.  D. — Bonds  to  the  amount 
of  $25,000  have  been  voted  for  the  pur- 
chase of  the  local  electric-light  plant.  Im- 
provements will  be  made  to  the  plant,  in- 
cluding the  installation  of  a  new  engine. 

WENTWORTH,  S.  D. — The  Flandreau 
(S.  D.)  Light  &  Power  Company  is  re- 
ported to  be  planning  to  build  an  electric- 
lighting  plant  in  Wentworth. 

BELVIDERE,  NEB. — The  City  Council 
is  negotiating  with  the  Meyer  Hydro- 
Electric  Power  Company  of  Oak  to  fur- 
nish electricity  in  Belvidere.  Bonds  have 
been  issued  for  the  installation  of  an  elec- 
tric-lighting system.  For  further  informa- 
tion address  the  city  clerk. 

BLUE  HILL,  NEB. — Plans  are  being 
prepared  for  improvements  and  extensions 
to  the  municipal  electric-light  plant,  to  cost 
about  $7,000.  New  equipment,  including 
pumps,  engines,  generators,  boilers,  etc., 
will  be  installed.  R.  A.  Bradley  &  Company 
of  Hastings  are  architects. 

CHADRON,  NEB. — Bids  will  be  received 
until  June  23  by  the  board  of  education  for 
construction  of  addition,  three-story  and 
basement,  60  ft.  by  85  ft.,  to  the  Normal 
School  at  Chadron.  including  electric-wir- 
ing, steam  heating,  etc.,  to  cost  about 
$50,000. 

OAK,  NEB. — The  Meyer  Hydro  El< 
Power  Compa  ly  will  supply  electricity  in 
Rankin  in  a  short  time.  The  company  has 
furnished  electrical  service  in  the  towns  of 
Edgar  and  Davenport  since  the  first  of  the 
year.  Ernst  Meyer  is  president  of  the 
company. 

OMAHA,  NEB. — Extensive  Improvements 
are  contemplated  by  the  Omaha  &  Council 
Bluffs  Street  Railway  Company,  to  cost 
about  $250,000. 

WILSONVILLE,  NEB. — Bonds  to  the 
amount  of  $6,000  have  been  voted  for  the  in- 
stallation of  a  municipal  electric-light  plant. 

CLIO,   KAN. — The  Council   is  consi> 
calling  an  election  to  submit  to  the  voters 
the  proposal   to   secure  electricity  from   the 
plant   in  Lineville. 

ELKHART,  KAN. — Bonds  to  the  amount 
of  $5,000  have  been  voted  for  the  installa- 
tion of  a  municipal  electric-light  plant  in 
Elkhart. 

LANE,  KAN. — Stephen  Needham  is  con- 
templating enlarging  his  plant  to  supply 
electricity  for  street  lighting.  The  plant  is 
a  small  one,  operated  by  an  automobile 
engine. 

OBERLIN,  KAN.— The  towns  of  Jen- 
nings, Clayton  and  Norcatur  are  considering 
securing  electricity  to  operate  local  systems 
from  the  municipal  electric  plant  in  Oberlin. 
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the  office  of  the  superintendent  of  prisons, 
Department  of  Justice,  Washington,  D  C, 
mull  June  19  for  furnishing  at  the  i  tilted 
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ROME,  i :  a  An  ordinance  has  been 
pass.-. i  bj  the  City  Commissioners  provid- 
ing for  a  special  tax  of  5  mills  to  secure 
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DE  FUNIAK  SPRINGS,  FLA.— At  an 
election  held  recently  the  proposal  to  Issue 

bonds   for  extension  to  electric-lighting  sys- 
tem was  defeated. 

PENSACOLA,  I'M. a  The  City  Commis- 
sioners have  authorised  J.  L,  Sweeney,  su- 
perintendent of  the  city  water  department 
to  purchase  s  generator  Bet  and  switchboard 
panel  to  be  Installed  at  the  water  pumping 
station  for  the  purpose  of  supplying  elec- 
tricity for  lighting  the  water-works  plant 
and  property. 

TAMPA,  FLA. — The  Tampa  &  Eastern 
Traction  Company,  recently  incorporated 
with  a  capital  stock  of  $750,000,  proposes 
to  construct  and  operate  an  electric  railway 
from  Tampa  to  Lakeland,  via  Gary,  Mango, 
Seffner,  Dover,  Plant  City,  Youmans  and 
Winston  ;  also  to  supply  electricity  for 
lamps,  heaters  and  motors.  F.  W.  Cole  is 
president. 

TAMPA,  FLA.— The  City  Council  has 
granted  the  Export  Phosphate  Railway  & 
Terminal  Company  a  franchise  to  construct 
a  traction  line  in  Tampa.  The  franchise 
provides  for  equipping  the  railway  for  elec- 
trical operation  within  two  years  from  date 
of  starting  operations.  The  American  Agri- 
cultural Chemical  Company  of  New  York, 
is  said  to  be  interested  in  the  project.  H. 
L.  Pierce  is  in  charge. 

CROSSVILLE,  TENN.— The  Skaggs- 
Reagan  Electric  Company  of  Helena,  has 
secured  the  contract  to  install  an  electric- 
light   plant   in   Crossville. 

TRIMBLE,  TENN — Bonds  to  the  amount 
of  $5,000  have  been  voted  for  the  installa- 
tion of  a  municipal  electric-light  plant. 

DECATUR,  ALA. — An  election  will  be 
held  June  15  to  submit  to  the  voters  the 
proposal  to  issue  $50,000  in  bonds  for  the 
construction  of  an  electric-light  plant. 
Xavier  A.  Kramer  of  Magnolia,  Miss.,  is  en- 
gineer. 

MOBILE,  ALA. — The  report  submitted  by 
Ford.  Bacon  &  Davis,  consulting  engineers 
of  New  Orleans,  La.,  on  harbor  and  port 
improvements  recommends  the  following : 
Two  apron  wharves,  to  cost  $114,480  ;  two 
frame  warehouses,  $30,300  ;  railroad  tracks, 
bulkhead  and  connections  to  railroads,  $17,- 
875  ;  roadway,  $15,000 ;  dredging  turning 
basin,  $83,500  ;  overhead  runways  extending 
from  Dauphin  to  St.  Anthony  Street,  along 
Front  Street  and  extending  along  St.  Francis 
and  St.  Louis  Streets,  $92,708,  including 
1150  lin.  ft.  overhead  runways  constructed 
of  concrete,  $51,750.  The  cost  of  construct- 
ing an  ultimate  overhead  runway  and  tel- 
pherage system  for  serving  wharf  houses, 
all  connected  to  municipal  wharves,  includ- 
ing cost  of  conveying  apparatus  and  ele- 
vator runways,  is  estimated  at  $387,884. 

CLARKSDALE,  MISS.— Bids  will  be  re- 
ceived by  A.  C.  Tuttle,  city  clerk,  Clarks- 
dale,  until  June  13  for  the  following  equip- 
ment: (1)  One  500-kw.,  three-phase,  60- 
cycle.  2300-volt  turbo-generator  unit  with 
direct  connected  exciter,  including  jet  type 
condenser,  switchboard  panel  and  neces- 
sary instruments  and  equipment ;  (2)  cool- 
ing tower  for  above  equipment ;  ( 3 )  one 
200-kw.  generator  and  uniflow  engine  (di- 
rectly connected)  with  125-volt  exciter, 
switchboard  panel  and  all  necessary  in- 
struments and  equipment.  For  details  see 
proposal  columns. 

COLUMBUS,  MISS. — The  property  of  the 
Columbus  Railway,  Light  &  Power  Company 
has  been  purchased  by  Memphis  and 
Greenville  capitalists.  The  new  owners,  it 
is  understood,  have  taken  over  the  system 
and  will  make  extensive  improvements  and 
increase  the  car  service.  The  new  officers 
are :  R.  T.  Fant  of  Memphis,  president ; 
L.  K.  Salsbury,  vice-president ;  R.  B.  Clag- 
gett  of  Greenville,  secretary  and  treasurer, 
and  Charles  Hays  of  Columbus,  manager. 
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being  made  by  the  Okmul  Light 

Company  for  ihc  Installation  of  an  orna- 
mental lighting  system,  The  company  Is 
also  considering  rebuilding  Its  power  plant 

AUSTIN,      TEX.       Luminous      arc      lamps 

have  been  selected  for  the  illuminating  of 
Congress  Avenue.     Walter  L.  Eyres  is  city 

electrician. 

BEAUMONT,  TEX.-  Work  will  soon 
begin  on  the  extension  of  the  street-light- 
ing system  from  Korsytho  to  Wall  Streets 
on  I'earl  Street.  The  Beaumont  Electric 
Light  A  I'ower  Company  has  the  contract 
for    street-lighting. 

MART,  TEX — Steps  have  been  taken  by 
local  business  men  to  organize  a  company 
to  establish  an  electric-light  plant  to  sup- 
ply  electricity   in   the  business  district. 


Pacific  States 

COLVILLE,  WASH. — Harvey  H.  Phipps 
of  Spokane,  State  Senator,  is  planning  to 
establish  a  modern  farming  community  in 
Stevens  County,  between  Colville  and  New- 
port, covering  2020  acres  of  land.  The 
plans  provide  for  the  installation  of  a 
small  lighting  and  power  plant  to  serve 
the    community. 

PASCO,  WASH. — An  agreement  has  been 
reached  between  the  City  Council  and  the 
Pacific  Power  &  Light  Company  whereby 
the  company  will  substitute,  at  its  own 
expense,  incandescent  lamps  of  100  cp.  for 
the  arc  lamps  now  in  use. 

SPOKANE,  WASH. — The  contract  for 
installing  an  ornamental  street-lighting 
system  on  Grand  Boulevard  and  Scott 
Street  has  been  awarded  to  the  Merchants 
Central  Heating  Company  of  Spokane,  at 
$45,120. 

OAKRIDGE,  ORE. — The  Billy  Creek 
Mining  Company,  recently  incorporated, 
proposes  to  supply  electricity  for  lamps  and 
motors  and  also  water  in  Oakridge  and  vi- 
cinity in  addition  to  its  mining  project.  N. 
G.  Hyland,  Ernest  E.  Hyland  and  Charles 
E.  McFarland  of  Oakridge  are  the  incor- 
porators. 

FLORISTON,  CAL. — An  electric  experi- 
ment which  will  convert  the  waste  sulphide 
liquor  from  the  Floriston  mill  into  a  com- 
mercial product  will  be  installed  into  the 
plant  of  the  Crown  Willamette  Paper  Com- 
pany. The  electric  plant  was  designed  by 
Professor  Bostroni,  a  Swedish  chemist. 

OCEANSIDE,  CAL. — The  San  Diego  Con- 
solidated Gas  &  Electric  Company  has  ap- 
plied to  the  State  Railroad  Commission  for 
permission  to  purchase. the  holdings  of  the 
Oceanside  Electric  &  Gas  Company  and 
consolidate  it  with  its  own  plant.  The 
applicant  states  that  the  merger  will  permit 
it  to  extend  its  service  and  finance  needed 
extensions  and  improvements. 

SAN  FRANCISCO,  CAL. — The  construc- 
tion of  a  street  railway  (4  miles  long),  ex- 
tending from  the  terminal  of  the  proposed 
transpark  municipal  line  at  Fourteenth 
Avenue  and  Judah  Street  to  Forty-ninth 
Avenue  and  Lincoln  Way,  thence  parallel- 
ing the  ocean  to  Sloat  Boulevard,  is  being 
promoted  by  the  Oceanside  Improvement 
Association.  The  city  will  be  asked  to  build 
the  proposed  railway  and  levy  the  assess- 
ment. 

BOISE,  IDAHO. — The  Electric  Invest- 
ment Company  has  recently  begun  work  on 
the  extension  of  its  electric  transmission 
lines-  to  new  fields  on  the  Owyhee  River  for 
the  purpose  of  furnishing  energy  to  pri- 
vate pumping  plants. 

ST.  ANTHONY,  IDAHO. — The  City 
Council  is  considering  a  proposal  for  heat- 
ing by  electricity  submitted  by  the  Ashton- 
St.    Anthony   Power    Company. 

TUCSON,  ARIZ. — Contracts  have  been 
awarded  for  equiment  for  the  new  power 
plant  for  the  University  of  Arizona,  and 
for  30  ornamental  lamp  standards  for  the 
University  campus. 

ANACONDA,  MONT. — The  contract  for 
installing    the     lighting     system     on     West 


Park    Avenue   hi  a  ai  d<  'i   to  J.   C. 

('mi  I  Ii   ni    I  I.  Ii  na,   at    |4,l 

\  i  . ;  i  st.\,    .mi  INT     The    Installation   of 
an  electric  iiKbt  plant   In  Augusta  is  under 
dei  'i  Ion, 

HARDING.    MONT     The    Harding    Blea 
trie  Light  A  Power  Con  to  ei 

tablli  b    a    2 1  houi    soi  \  Ice    within    the    nexl 
'ii,.    compel  has  t he  con- 

tract tor  pumping  the  citj    water  supply. 

HARLOWTON,   MONT.      Bids  will  b<    n 
oelved    by    the    town    <>r    Harlowton    until 
.1  une  i :.  for  i  hi  in  hing  mati  rlali  .  ma<  - 
and    constructing    a    complete    water  works 
ewerage    system,    Including    a    motor 
or    gasoline    engine    or    both,    pump, 
tower     and     tank,     pumping     station      st< 
George    E.    Baker   of    Whitehall,    Mont.,    is 
Iting    engineer,      s.    k.    Campbell    Ii 
town  clerk, 

GUERNSEY,     WYO.  —  Permission      has 
been  gi  a  nted   by  Jama    1 1    Tl  ue,     tate  en- 
gineer,  to  C.    L   I  in.  in-,.  >    ni   <  luern  - 
construct    s   dam   across   the    Platti     Rivei 
near   here.     The  cost    ol    the   dam    Is   esti- 
mated at   (260,000,  and  will  generate  about 

10,000    hp       'I'll,     proposed    plant    Will    .supply 

electricity  for  the  nun.  ol  the  Colorado 
Fuel  .v  iron  Company  and  for  lighting  the 
town  of  Guernsey. 


Canada 

VANCOUVER,  B.  C. — The  city  of  Van- 
couver has  entered  into  a  new  contract 
with  the  British  Columbia  Electric  Rail- 
way Company  for  street-lighting  under  the 
terms  of  which  the  company  will  replace 
the  350-cp.  carbon  lamps  now  in  use  with 
frosted  globes  with  nitrogen  arc  lamps  of 
400  cp.  with  clear  globes. 

ST.  VITAL,  MAN. — Plans  are  being  pre- 
pared by  the  Department  of  Public  Works 
for  rebuilding  the  power  house  at  the  Agri- 
cultural College  in  St.  Vital,  at  a  cost  of 
about   $3,000. 

INGERSOLL,  ONT. — The  Council  has 
adopted  a  resolution  authorizing  the  water, 
light  and  sewer  commission  to  lay  conduits 
and  erect  standards,  etc.,  in  connection 
with  the  installation  of  a  new  lighting 
system. 

ORILLIA,  ONT. — The  by-law  authoriz- 
ing the  transfer  of  the  municipal  electric- 
light  plant  to  the  Hydro-Electric  Power 
Commission  of  Ontario,  recently  submitted 
to  the  ratepayers,  was  defeated.  The  town 
will  now  have  to  complete  the  new  munici- 
pal plant  at  Swift  Rapids,  at  a  cost  of 
about   $90,000. 

RENFREW,  ONT. — The  water  power  dry 
house  of  the  O'Brien  Munitions  Company, 
recently  destroyed  by  fire,  is  to  be  rebuilt. 
New  conveyors  and  general  equipment  will 
be  installed. 

STRATFORD,  ONT. — The  R.  M.  Ballan- 
tyne  Company  is  planning  to  construct  a 
new  power  house,  at  a  cost  of  $10,000,  for 
which  contract  hag  been  awarded  to 
Pounder  Brothers. 

ST.  FOY,  QUE. — The  installation  of  an 
electric-lighting  system,  to  cost  about  $15,- 
000,  is  under  consideration  by  the  City 
Council. 


Miscellaneous 

PANAMA.— Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
June  28  for  furnishing  cast-iron  lamp 
posts,  base  sockets,  porcelain  receptacles,  t 
transformers,  panel  boards,  lighting  fix- ' 
tures,  electrical  attachments,  conduits  and 
fittings,  lock  nuts,  pipe  straps,  solder,  elec- 
tric cable,  wire,  insulating  tape,  soldering 
paste,  pipe-bending  machines,  cable  reel 
wheels,  etc.,  under  circular  No.  1049.  For 
details   see   proposal   columns. 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
June  16  for  furnishing  steel  boiler  tubes, 
steel  and  iron  pipes,  chain,  steel  cable,  elec- 
tric cable,  brass  tubing,  cutting  machines, 
engine  lubricators,  grease  cups,  oil  cups, 
copper  funnels,  glass  vault  lamps,  spark 
plugs,  dry  cells,  etc.  Blanks  and  general 
information  relating  to  this  circular  (No. 
1047)  may  be  obtained  from  the  above  of- 
fice or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  York,  N. 
Y. ;  614  Whitney-Central  Building,  New  Or- 
leans, La.,  and  Fort  Mason,  San  Francisco, 
Cal. 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  agent, 
Washington,  D.  C,  until  June  10  for  fur- 
nishing special  round  bronze,  brass  tubing, 
electric  detonators,  etc.,  under  circular 
1068.  For  further  information  address  Earl 
I.  Brown,  major,  corps  of  engineers,  U.  S. 
arrrfy,    general   purchasing   officer. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St..,  New  York. 

American  Electrochemical  Society 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  P.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  P.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Annual  convention,  Cleve- 
land, June  27-30. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  for  Testing  Materi- 
als. '  Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B 
Powles,  Pine  Bluff,  Ark.  Convention,  June 
6-8. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,   San  Francisco,   Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 
Annual  convention,  Chicago,  Sept.  18-22. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,  B.   C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Rerlpath,  505 
Rialto  Building,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing,  Toronto,   Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, C.  A.  Littlefield,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretarv,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. Annual  meeting,  Wilkes-Barre,  June 
21  and  22. 

Electrical  Contractors'  Association  of 
Texas.  Secretary,  J.  H.  Ashley,  Fort 
Worth,  Tex. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd   St.,   Milwaukee,  Wis. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Next  meet- 
ing, Hot  Springs,  Va.,  June  6,  7  and  8. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago. 
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Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 
Annual  meeting,  Oklahoma  City,  May  23-25. 

Georgia  Electrical  Contractors'  Asso- 
ciation.    Secretary,  J.  A.  Wier,  Athens,  Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbuck,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Trving  Place,  New  York.  Annual  conven- 
tion, Philadelphia,  Sept.  18,  19  and  20. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New    York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George. 
Houston,  Tex.  Annual  convention,  Balti- 
more,  Aug.   22-25. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.   H.   Thomson,  Jr.,   Des  Moines,  Towa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wynne.  Indianapolis,  Ind.  ;  Mer- 
cury (secretary).  E.  C.  Bennett,  Syndicate 
Trust  Building,   St.   Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West   Eighth  Ave.,   Topeka.   Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan,  Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors,  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon    St.,   New   Orleans. 

Maine  Electric  Association.  Secretary- 
t-en  surer,    Walter    S.    Wyman,    Waterville, 

Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary. Herbert  Silvester,  18  Washington 
Boulevard,  Detroit.  Mich.  Annual  conven- 
tion  cruise,   June   20-24. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary.  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,  St.  Paul,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.   Smith,  Jackson,   Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm.  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 


National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.    Smith,   Concord,   Mass. 

National,  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  31!  West 
39th  St.,   New  York. 

National    Electrical    Contractors'    As- 
sociation  of   the    United   States. 
tary,   George  H.   Duffield,   41    Martin    Build- 
ing,    [Jtlca,    NT.    Y.      Annual    meeting,    New 
York,   July   18-22. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  1'.  Vose,  1343 
Marquette  Building,  Chicago. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,   141   Milk  St.,   Boston,   Mass. 

Nebraska   Section,   N.    E.   L.    A. 
tary-treasurer,  B.  E.  Egan,  Room  201,  Union 
Pacific  Building,  Omaha,  Neb. 

New  England  Hi.kctrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New    I^ngland    Section,    Electric    Ve- 
hiclb  Association  of  America.     Seer 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.   M. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing, Portland,  Ore.  Annual  convention, 
Seattle,  Wash.,  September. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  74  3  Lumber  Ex- 
change,   Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio.  An- 
nual convention,  Cedar  Point,  July  18-21. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary. 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Annual  meeting,  Cleveland, 
June  22-23. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,    502  Dekum  Building,   Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Miiller,  435  Sixth  Ave., 
Pittsburgh,  Pa.  Annual  convention,  Eagles 
Mere,  Sept.  5-8. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co..  Charleston, 
W.  Va.  Annual  meeting,  Parkersburg. 
W.  Va.,  July  13-15. 

Railway  Signal  Association.  Secre- 
tary-treasurer. C.  E.  Rosenberg,  Times 
Building,   Bethlehem,   Pa. 

Rocky  Mountain  Association  of  Mu- 
nicipal Electricians.  President,  Lawrence 
Stone,   Denver,   Col. 

Society  for  Electrical  Development, 
Inc.  General  manager.  J.  M.  Wakeman, 
:•!!   West  39th  St..  New  York. 

SOCIETT  FOR  THE  PROMOTION  OF  ENGI- 
ni.'i'iiini;  FDUCATION.  Secretary.  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,  Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary.  A.  H.  Savage,  Dakota 
Light  &   Power  Co.,  Flandreau,   S.   D. 

SOUTHWESTERN  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa.   Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Chas.  W.  Graham, 
Dallas.   Tex. 

Tri-State  Water  and  Light  Associa- 
tion Secretary-treasurer,  W.  F.  Steiglitz, 
Columbia,    S.    C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer,  C.   H.   West,   Rutland.    Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretar.v,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis. 
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New  Haven,  Conn,     App    (lied  Sept 
Suction  oup  yielding!)  mounted 

in  i 

l.i  83,8  .i        X-RA1     'l'i 

Molne  i,  Iowa.  App  Died  Hoy  18,  i  B  i  ■'• 
i  la  i  node  <  a )  ■  not  rocui  ed  or  the  anode 

1. 1  88,8  .  ■       i  :i  i  •  pric  m-    ClRCUl  r .     i:     \      i. 
Hartley,     New     Jfork,     N,     JT.       App.    ill.. I 
Bept     i  8,    i  B  i  ■■      <  ireater  ampllflca  I 
Inpul    power    obtained    without    resulting 
Instability    .'i   operation, 

1,183,87'  ELECTROMAGNETIC      I;i..;i  i.ATi.N.i 

I'iaui  ,   G.    Honold,   Stuttgart,   Germany, 
App     hi.. i    April    2,    1916.      Network    of 
elastic    material    extending    through    re- 
sistance mass  and  capable  of  exp 
and  retraction, 

■i      Apparatus  fob  [ntbrconvbrting 

Hi. in    POTENT]  \i.     POL1  PHASE    AND     I  ' 

PRJC       CURRBNTS  .        < '.       Q,        KoppltB, 

Xoungstown,  Ohio.  App,  Bled  Aug.  81, 
1911.  Segments  and  brushes  cooled  bj 
non-oxldliing  gas. 

1.183.882.  MEANS  rOB  Transferring  High- 
Potential  i:i .KiTiiii'  Currents  in  Paral- 
lel Equal  Abcs;  C.  G.  Koppitz,  Wilklns- 
burg,  l>;>.  App.  filed  Sept.  19,  1913. 
causes  multiple  arcs  to  strike  simultane- 
ously. 

1.183.883,  Mkans  for  Transferring  High- 
potbntial  electric  currents  as  inter- 
RUPTED Arcs;  C.  G.  Koppitz,  Wilkinsburg, 
Pa.  App.  filed  Sept.  23,  1913.  Extinguish- 
es the  arcs  as  soon  as  distributions  pass 
the  segments. 

1,183,890.  EClbctrical  Controlling  Sys- 
tem ;  A.  E.  Lundell,  New  York,  N.  Y. 
App.  filed  Nov.  2,  1914.  Telephonic  and 
signaling  functions  with  controlling  cir- 
cuits extending  over  the  two  wires  of 
each  trunk. 

1,1  S3, 912.  Electropneumatic  Brake;  W. 
V.  Turner,  Wilkinsburg,  Pa.  App.  filed 
July  27,  1915.  Electric  application  ef- 
fected  by   small   size   magnet   in   valve. 

1,188,913.  Electric  Fluid-Pressure  Brake; 
\V.  V.  Turner,  Wilkinsburg,  J 'a.  App. 
filed  July  28,  1915.  Equalizing  valve 
structure. 

1.183.923.  Selecting  Apparatus;  F.  A. 
Watklns,  Highland  Park,  111.  App.  filed 
Sept.  30,  1909.  Automatic  telephone  with 
reduced  number  of  impulse  transmitting 
devices. 

1.153.924.  Electrically  Heated  Vessel; 
W.  L.  Waters,  Milwaukee,  Wis.  App. 
filed  April  12,  1913.  Heated  suspended 
from  cover  and  removable  therewith. 

1.153.925.  Electric  Heater  System  ;  W.  L. 
Waters,  Milwaukee,  Wis.  App.  filed 
Nov.  13.  1913.  For  tank  of  linotype  ma- 
chine. 

1.183.926.  Heating  Apparatus  ;  W.  L.  Wa- 
ters, Milwaukee,  Wis.  App.  filed  March 
6,  1914.     For  ovens. 

1.1S3.946.  Leak-Nullifying  Means  for 
Telegraph  Systems:  J.  H.  Bell,  East 
Orange,  N.  J.  App.  filed  March  4,  1915. 
Renders  effective  leaks  due  to  high-resist- 
ance grounds. 

1.183.949.  Electric  Therapeutic  Device; 
F.  F.  Burdick,  Milton.  Wis.  App.  filed  June 
6,  1914.  For  treating  various  parts  of  the 
body. 

1,183,993.  Method  of  Bonding  Railway- 
Rails  ;  J.  C.  Lincoln,  Cleveland,  Ohio. 
App.  filed  March  13,  1916.  Sectional 
fusion  in  position  of  bond. 

1,183,995.  Car-Control  System  ;  P.  J.  Mc- 
Gowan  and  R.  J.  Dikeman,  New  York, 
N.  Y.  App.  filed  Dec.  2,  1914.  By  which 
motormen  on  front  platform  of  disabled 
car  controls  car  pushing  the  same. 

1,184,001.  Loading  Coil  for  Telephone 
Lines  ;  W.  Merz,  Berwyn,  111.  App.  filed 
Sept.    15,   1914.      Minimizes   the  losses. 

1,184,017.  Relay  ;  P.  M.  Rainey,  Glen 
Ridge,  N.  J.  App.  filed  March  4,  1915. 
Improved  magnet  and  readily  adjustable 
armature  construction  for  telegraph  work. 

1,184.020.  Switch-Stopping  Mechanism  ; 
J.  N.  Reynolds,  Greenwich,  Conn.  App. 
filed  Jan.  29,  1915.  For  definitely  stop- 
ping high-speed  switch  carriage  of  tele- 
phone system. 

1,184,041.  System  for  Regulating  the 
Amperage  and  Voltage  of  Arc  Lamp 
Circuits  ;  A.  D.  Standeford,  Kansas  City, 
Mo.  App.  filed  Aug.  19,  1914.  Especially 
for  motion  picture  lanterns. 

1,184,047.  Pupin  Coil;  E.  Thuermel. 
Charlottenburg,  Germany.  App.  filed 
May  22,  1913.  Pair  of  coils  in  alternat- 
ing  relation. 

1,184,063.  Pull-Switch  Socket  for  Elec- 
tric Lamps  ;  R.  B.  Benjamin,  Chicago, 
111.  App.  filed  Oct.  6,  1913.  Pull  chain 
comes  out  at  shoulder  of  socket  shell. 

1,184,090.  Direction-Predicter  for  Vehi- 
cles ;    H.    J.    Frerks,    Chicago,    111.      App. 


Record  oj 
Electrical 

Patents 

Notes  .hi  •  nit.-.l  Stab  Patent  -  issued 
M  ■.;  1916,  prepared  l>.\  Mitchell 
\    MI.mi.    n   Park  Row,  Men   Y..rk. 


filed    March    I,    L916       Employs    colored 

lights 

1,18  1,091.  Electric  Storage  ( Iookhb  .  i:  I C 
Prlckey,  Redding,  Cal.  App.  died  -May 
17,  1915,  [Tireless  cooker  with  water 
chamber, 

1.184.104.  Electric  Switch  ;  C.  J.  63<  In, 
Milwaukee,  Wis,  App.  Bled  April  28, 
1911.  Operated  by  double-ended  push- 
button. 

1.184.105.  Electric  Attachment  Device; 

.  .1  Klein,  Milwaukee,  Wis.  App.  filed 
Nov.  20,  1911.  K.  movable  plug  member 
operates  switch  mechanism  within  the 
receptacle. 
1,184,109.  Process  of  Producing  Calcium 
Cyanamid  ;  J.  H.  Lidholm,  London,  Eng- 
land. App.  filed  Feb.  14,  1914.  Cause 
carbid  to  react  with  nitrogen  at  tempera- 
ture above  melting  calcium  cyanamid. 

1.184.134.  Combined  Car  Signal  and  Con- 
trol Apparatus  ;  H.  Rowntree,  Kenil- 
worth,  .111.  App.  filed  Oct.  17,  1913. 
Hoisting  motor  inoperative  when  a  door 
is  left  open. 

1.184.135.  Dry  Cell;  J.  Rudolphs,  Henriks- 
dal,  Sweden.  App.  filed  Nov.  15,  1911. 
Porous  carbon  electrode  exposed  to  the 
air. 

1,184.146.  Portable  Mirror;  A.  Sundh, 
Hastings-on-Hudson,  N.  Y.  App.  filed 
Dec.  16,  1914.  Hand-bag  mirror  with 
electric  light  attachment. 


No.    1,183,924.      Electrically    Heated    Vessel 

1,184,157.  Dynamo-Electric  Machine;  E. 
J.  Andrews,  Chicago,  111.  App.  filed  Dec. 
18,  1912.  Variable-speed  motor  or  gen- 
erator. 

1.184.161.  Connector  for  Electrical  Con- 
duits ;  H.  D.  Betts,  .Englewood,  N.  J.  App. 
filed  April  25,  1907.  Sleeve-receiving  end 
of  armored  cable. 

1.184.162.  Selector  Switch;  G.  A.  Betu- 
lander,  Sodertorns  Villastad,  Sweden. 
App.  filed  March  14,  1913.  Has  individual 
electrical  magnetic  driving  devices. 

1,184,169.  Elevator  System  :  E.  L.  Dunn, 
Worcester,  Mass.  App.  filed  Aug.  7,  1909. 
Automatic  signaling  system  for  dumb- 
waiters. 

1,184.178.  Electrical  Vaporizing  Appa- 
ratus ;  M.  W.  Hanks,  Indianapolis,  Ind. 
App.  filed  Aug.  28,  1915.  Adjustable  to 
provide   any   desired   vaporization   period. 

1,184,183.  Switch;  A.  A.  Kent,  Phila- 
delphia, Pa.  App.  filed  Feb.  25,  1908. 
Controls  ignition  and  other  circuits. 

1,184.200.  Apparatus  for  Heating  Water; 
S.  E.  E.  Nash,  Palmyra,  Neb.  App.  filed 
Jan.  25,  1915.  Transportable  size — water 
in  circuit. 

1,184,217.  Self-Winding  Clock;  H.  B. 
Taylor,  Wilkinsburg,  Pa.  App.  filed  Aug. 
11,  1913.  Controlled  by  torques  of  its 
main  spring  and  an  auxiliary  spring. 

1,184,224.  Dynamo  Electric  Gear  of  the 
Unipolar  Type  ;  M.  Breslauer,  Hoppe- 
garten,  near  Berlin,  Germany.  App.  filed 
Nov.  11.  1915.  Mercury  between  opposing 
surfaces. 

1,184,230.  Vibrating  Rectifier:  D.  C. 
Davis.  Swissvale,  Pa.     App.  filed  June  11. 


1 916      ii        trong  and  positive  stat  tins 

OPI    I  ..I  I. Ml 

Apparatus     roa 

i  mts  .    B,    Oigllo,    London, 

App    ill.-. i    April    25,    1910.      \ 
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r  Mm  Soldering 
irons:    J,    T.     Hawkeu,    Tacoma, 
App    in.  .i  i  i.i.  e,   1916.     <  >\.  n 
1,184,2  1 1.      Eli  ctbic  i  'i  \  ...    Plates,    with 
Damping.   Device;  .).   F.  Kelly,  I'ittsii.i.i, 

App     Hied    June     i,     1914        Eli 
•  mbl<  ■    in  in    and    g<  ntl<     touch    ol     a 
pianist. 
1,184,262.       Controlling     MECHANISM     rOB 
Alternating     Machines;     C      Redfleld 
Ogden,    i  i;ih.     App.    died   Nov     L9, 
Starting  compensator. 

>•  I.     <  JONTROLLKI!    ion    GBOUPS   OJ     I 

tbic  Circuits  for  Advertising  and 
Other  Purposes:  E,  Savoye,  St.  EQtlenne, 
Prance.  App.  filed  Jan.  M,  1916,  Con- 
tact balls  in  rocking  container. 
1,184,266,  Voltage  Regulation;  k  0 
Schweitzer,  Chicago,  in.  App.  died  July 
23,  1914.  Conjoint  operation  of  Induction 
mot..r  .mil  lamp  load. 

1,184,273.  Electric  -  Conduit  Junction  - 
Box;  F.  H.  Terry  and  11.  M.  Bigwood, 
Wolverhampton,  England,  App.  filed 
Feb.  11,  1913.  Contractible  coupling 
construction. 

1,184,313.  Electrical  Plug;  D.  E.  Bown, 
Crafton,  Pa.  App.  filed  July  12,  1915. 
Swivel   construction. 

1,184,336.  Combination  Wire  Support  for 
Electric  Distribution  ;  J.  L.  Fay ;  St. 
Louis,  Mo.  App.  filed  Aug.  2,  1913. 
Structure  for  mounting  on  poles. 

1,184,376.  Radio-Telegraphy  and  Tele- 
phony Receiver  ;  G.  W.  Pickard,  Ames- 
bury,  Mass.  App.  filed  March  28,  1914. 
Employs  three  coils. 

1,184,396.  Electrically-Illuminated  Shoe  ; 
J.  E.  Trimble,  Chicago,  111.  App.  filed 
May  20,  1914.  Illuminated  buckle  with 
battery  in  heel. 

1,184,402.  Spark-Plug  Tester;  W.  S.  Wit- 
ter, Toledo,  Iowa.  App.  filed  Nov.  28, 
1914.  Spark  made  more  readily  visible 
by   magnifying   lens. 

1,184,430.  Temperature-Control  Mech- 
anism ;  A.  DeKhotinsky,  Chicago,  111. 
App.  filed  June  18,  1914.  Particularly 
for  constant  temperature  of  baths. 

1,184,434.  Method  of  and  Apparatus  for 
Wireless   Telephony   and   Telegraphy  ; 

C.  D.  Ehret,  Philadelphia,  Pa.  App.  filed 
Feb.  3,  1909.     Electric  waves  in  groups. 

1,184,454.  Electrical  Switch  ;  B.  D.  Hor- 
ton,  Detroit,  Mich.  App.  filed  Jan.  2, 
1914.     Armor-clad  type. 

1,184,456.  Electrochemical  Treatment  of 
Metal-Bearing  Material  ;  W.  H.  James, 
Johannesburg,  Transvaal,  South  Africa. 
App.  filed  Sept.  6,  1913.  Particularly  for 
gold  and  silver  ores. 

1.184.460.  Process  of  and  Apparatus  for 
Regulating  Synchronous  Motors  Con- 
trolling the  Speed  of  Converter  Col- 
lector Brushes  ;  C.  G.  Koppitz,  Youngs- 
town,  Ohio.  App.  filed  Oct.  10,  1912. 
Brushes  and  segments  moved  by  syn- 
chronous motor. 

1.184.461.  Safety  Appliance  for  Ele- 
vators ;  J.  J.  Kuntz,  Brooklyn,  N.  T. ; 
App.  filed  Nov.  7,  1914.     Door  switch. 

1,184,503.  X-Ray  Apparatus  ;  M.  Alden. 
App.  filed  Sept.  11,  1915.  Characterized 
by  lightness  and  freedom  of  action. 

1,184,520.  Electric  Furnace  Permitting 
the  Extraction  in  a  State  of  Purity 
of  Zinc  from  Its  Ores  ;  E.  F  Cote  and 
P.  R.  Pierron,  Lyons,  France.  App.  filed 
July  24,  1914.  Metal  separated  from  ore 
in  electric  furnace  is  refined  as  it  is  pro- 
duced. 

1,184,536.  Portable  Electrical  Measuring 
Instrument;  M.  B.  Kassel  and  A.  Fin- 
kenberg,  New  York,  N.  Y.  App.  filed 
April  4,  1913.  Ammeter  coil  operates  a 
scale  carrying  armature. 

1,184,539.      Electric    Table    Attachment; 

D.  H.  Kendelhardt,  Brooklyn,  N.  Y.  App. 
filed  Oct.  6,  1914.  Servant  calling  wire 
connections  for  an  extension  table. 

1,184,570.  Trolley  Ear  ;  W.  A.  Rice,  Hunts- 
ville,  Mo.  App.  filed  Oct.  7,  1914.  Par- 
ticularly for  underground  railways. 

1,184,573.  Trolley-Wire  Support;  G.  H. 
Goff  and  L.  Rollins,  Roda,  Va.  App.  filed 
March  17,  1915.  Operated  quickly  and 
easily  to  clamp  the  wire. 

1,184,598.  Apparatus  for  Regulating 
Street  Traffic  ;  J.  G.  Wallmann,  Oak- 
land, Cal.  App.  filed  May  20,  1914.  Pis- 
ton and  cylinder  in  connection  with  mag- 
nets. 

1,184,597.  Apparatus  for  Regulating 
Street  Traffic  ;  J.  G.  Wallmann,  Oak- 
land, Cal.  App.  filed  March  24,  1914. 
Operated  by  push  button. 
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Tungsten  Lamp  Patent  Decision 

THE  Court  of  Appeals  has  just  affirmed  the  decision 
of  the  United  States  District  Court  sustaining  the 
Just  and  Hannaman  patent  for  tungsten  filament  incan- 
descent lamps,  thus  placing  the  control  of  the  tungsten 
lamp  situation  in  the  United  States  in  the  hands  of  the 
General  Electric  Company  and  its  licensees.  The  patent 
specification  which  was  declared  valid  by  the  lower  court 
contains  a  broad  claim  for  an  incandescent  lamp  fila- 
ment consisting  of  tungsten  in  a  coherent  metallic  state 
and  homogeneous  throughout.  The  District  Court  held 
that  the  invention  was  for  a  product  and  not  a  process, 
thus  covering  lamps  with  squirted  filaments  as  well  as 
those  with  drawn  wire  filaments.  Herein  American 
jurists  differ  with  those  of  Great  Britain.  There  last 
December  the  Just  and  Hannaman  patent  was  held  to 
disclose  a  process  and  not  a  product,  with  the  result 
that  to-day  in  England  anyone  may  manufacture  tung- 
sten lamps  with  squirted  filaments  without  infringing 
the  patent  referred  to. 


Preparedness  Propaganda 

THE  average  man  looks  on  preparedness  in  a  purely 
military  way,  and  unfortunately  the  parades  held 
in  various  sections  of  the  country  help  to  emphasize 
only  that  phase  of  the  subject.  American  industry, 
around  which  all  preparedness  talk  should  center,  is, 
however,  often  lost  sight  of.  Defense  propaganda, 
while  it  kindles  the  slumbering  fires  of  patriotism  and 
calls  for  pure  and  unalloyed  Americanism,  is  not  the  en- 
tire spinal  column  of  the  preparedness  program.  Indus- 
trial self-reliance,  opportunity  for  American  genius, 
American  products  and  American  workmen  are  impor- 
tant vertebrae.  Any  program  for  national  defense 
in  time  of  war  that  does  not  involve  social  and  economic 
security  in  time  of  peace  is  sadly  deficient  in  meeting 
the  nation's  needs,  and  it  is  well  that  the  two  political 
parties  in  convention  this  week  should  ask  that  the 
American  shield  protect  against  destruction  by  foreign 
competition,  as  well  as  from  the  raiders,  political  or 
otherwise  at  home.  We  need  preparedness  not  so  much 
from  European  armies  and  navies  as  from  European 
manufacturers  and  we  also  should  be  on  the  lookout  for 
wider  markets. 


Electrochemical  Economics 

IT  is  well  for  electrical  engineers  and  more  particu- 
larly for  central  station  managers  in  discussing  the 
broader  applications  of  electricity  to  the  electro- 
chemical industry  to  bear  in  mind  the  economics  of  that 
situation.      Past-President    Addicks    of    the    American 


Electrochemical  Society  in  his  recent  A.I.E.E.  paper 
brought  many  of  these  to  the  front.  While  abundant 
and  cheap  power  is  absolutely  essential,  to  carry  on 
successfully  the  applications  of  electricity  to  chemical 
reactions  demands  a  fine  strategic  combination  of  cheap 
power,  good  transportation  and  cheap  raw  material.  Of 
these  three  things  electrical  energy  is  transported  with, 
on  the  whole,  the  most  facility  up  to  moderate  distances. 
The  raw  material  and  proper  distributing  facilities  for 
finished  product  are  larger  factors  in  determining  the 
questions  of  economic  location.  The  labor  market,  too, 
has  to  be  considered  as  a  determining  factor  in  the  cost 
of  electrochemical  production.  It  unfortunately  hap- 
pens that  most  of  the  important  waterfalls  in  this 
country  of  a  character  which  permits  cheap  develop- 
ment are  in  regions  where  markets  for  electrochemical 
products  are  small,  transportation  rather  poor  and  raw 
materials  comparatively  inaccessible.  Niagara  is  ex- 
ceptional, and  while  there  are  many  electrochemical 
processes  which  might  be  carried  on  economically  by  the 
production  of  still  cheaper  power  than  is  available  at 
Niagara,  such  as  the  fixation  of  nitrogen,  the  two  fac- 
tors of  raw  materials  and  proximity  to  the  market  will 
in  the  great  majority  of  cases  be  paramount. 


Industrial  Substation  Costs 

\I7E  have  commented  several  times  recently  on 
▼  V  the  economy  and  general  advantages  of  the 
out-door  substation,  and  this  week  we  are  glad  to 
be  able  to  give  some  extremely  practical  data  from 
one  of  the  large  Southern  transmission  systems  deal- 
ing in  detail  with  this  important  subject.  The  net- 
work on  which  these  substations  have  been  erected  is 
a  13,000-volt,  three-phase  60-cycle  system  using  the 
simplest  kind  of  wooden  pole  line  construction.  These 
lines  employ  chestnut  poles  of  standard  N.  E.  L.  A. 
specifications,  carrying  six-pin  Georgia  pine  creosoted 
cross-arms.  The  transmission  wires  are  supported  on 
pin-type  insulators  at  the  ends  of  the  cross-arm  and 
on  the  pole.  The  overhead  ground  wire  has  not  been 
generally  used,  but  grounded  bayonets  carried  on  each 
pole  are  employed  in  some  instances  for  addtional  pro- 
tection. As  far  as  possible  the  system  is  arranged  to 
supply  power  to  customers  from  more  than  one.  source. 
In  the  out-door  substations  the  transformers  as  a  rule 
are  placed  near  the  ground  at  the  base  of  the  pole 
which  is  by  far  the  most  accessible  location,  and  are 
protected  by  adequate  fences  inclosing  the  whole  in- 
stallation. The  transformers  are  sometimes  placed  on 
concrete  foundations  and  sometimes  on  old  rails  em- 
bedded in  the  earth.     In  a  few  cases,  notably  for  the 
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larger   transform*  el   tower  structures  are  used, 

the  transformer!  still  being  raited  nol  more  than  ■ 
fool  above  t h»>  ground,  it  Is  found  in  practice  thai 
the  saving  by  tins  construction  Is  considerable.  The 
switches  and  fuses  used  are  of  several  types,  largely 
horn  gap,  sometimes  placed  directly  on  top  of  the 
transformers  bo  as  t<>  be  more  easily  reached.  All  fuses 
are  tested  before  installation  <>r  renewal. 

In  the  territory  covered  lightning  is  the  most   fre 

qnent  BOUICe  Of  trouble,  Electrolytic  arresters  are  used 
at  the  ends  of  the  lines  and,  aside  from  these,  wherever 
the  installation  Warrants  their  cost,  reactors  with  horn 
gaps  are  freely  installed.  The  metering  is  on  the  pri- 
mary or  secondary  side  according  to  conditions  and 
when  on  the  former  the  potential  and  current  trans- 
formers and  the  meter  are  boxed  in,  usually  on  the 
pole  adjacent  to  the  transformers.  For  this  purpose 
a  steel  box,  with  a  glass  window  so  that  the  meter  can 
he  read  without  opening,  is  used.  The  meters,  light- 
ning arresters  and  insulators  are  carefully  inspected 
and  frequently  tested.  The  patrolmen  keep  special 
watch  of  insulators,  trying  them  out  with  a  high- 
resistance  telephone  receiver  connected  to  ground  and 
pole  by  two  spikes.  This  procedure  results  in  catch- 
ing leaking  insulators  before  there  have  been  any  in- 
terruptions of  service. 

Of  the  various  items  of  substation  cost  data  which 
are  given  in  considerable  detail,  labor  seems  to  be 
the  most  variable,  but  all  the  costs  are  low,  running 
from  as  little  as  $3.80  per  kilovolt-ampere  for  a 
900-kva.  station  equipped  with  electrolytic  arresters,  to 
$11.20  per  kilovolt-ampere  for  a  150-kva.  station  of  the 
simplest  character.  From  $4  to  $6  per  kilovolt-ampere 
may  be  taken  as  a  fair  average  for  stations  of  300  to 
600  kw.  Most  of  the  contracts  with  customers  are  for 
five  years  and  are  commonly  made  on  the  basis  of  a 
service  charge  or  guaranteed  minimum  payment  plus  a 
service  charge  per  kilowatt-hour.  The  figure  for  this 
latter  charge  varies  considerably  according  to  the  hours 
of  service,  the  magnitude  of  the  contract,  and  the  par-' 
ticular  arrangement  for  service  charge  or  minimum 
guarantee.  We  believe  that  the  details  given  in  this 
article  will  be  of  very  material  service  to  station  oper- 
ators doing  miscellaneous  industrial  business,  and  the 
hints  on  substation  construction  are  particularly  well 
worth  study. 


Working  on  Live  Lines 

THE  methods  for  working  on  high-voltage  lines 
described  in  this  issue  and  employed  to  main- 
tain the  integrity  of  transmission  service  will  open 
the  eyes  of  a  good  many  ultra-cautious  operators. 
One  naturally  looks  upon  conductors  carrying  from 
40,000  to  100,000  volts  as  things  to  be  let  severely 
alone  and  to  be  repaired  only  when  dead.  It  often 
happens,  however,  in  transmission  service  that  some 
fairly  important  lines  are  not  in  duplicate  and  the 
shutting  down  for  repairs  means  cessation  of  service, 
always  objectionable  both  to  the  operator  and  to  the 
consumer.     Yet   after   all,   any  voltage   in   commercial 


use  can  lie  in  nlated  if  sulhcient  care  i-  taken,  and 
Mr.  Hardin  shows  In  his  article  how  it  is  feasible  with- 
out any  particular  difficulty  to  work  on  these  high  trans- 
mission  voltages   with   entire  safety,   replacing    In  u 

lalors  of  either  pin  or  suspension  type,  and  even  train 
insulators    and    cross-arms,    while    the    line    is    steadily 

m  service  at  its  full  voltage.  The  fundamental  requi- 
site for  this  sort  of  emergency  work  is  a  set  of  first- 
class,  very  thoroughly  insulated  special  tools  and  an 
abundance  of  manila  rope  boiled  in  paraffine  at  a  tem- 
perature low  enough  to  avoid  all  danger  of  carbon- 
ization. Rope  so  treated,  kept  off  the  ground  as  much 
as  possible  and  replaced  if  there  is  any  reason  for 
doubt  about  its  insulation,  enables  seemingly  impos- 
sible feats  of  working  upon  live  circuits  to  be  performed 
neatly  and  expeditiously. 

For  instance,  when  it  is  necessary  to  change  a  pin- 
type  insulator  at  40,000  or  50,000  volts,  the  first  step 
is  to  fit  the  new  insulator  with  tie  wires  brought  out 
and  left  projecting  as  a  pair  of  horns  on  each  side  of 
the  insulator.  Then  the  conductor  is  side-guyed  with 
insulated  rope  or  propped  in  a  line  lifter  clamped  to 
the  cross-arm,  and  its  tie  wires  cut  and  untwisted  by 
means  of  long-handled,  very  highly  insulated  tools.  The 
conductor  is  then  lifted  clear  of  the  insulator  and 
further  side-guyed  or  set  in  the  adjustable  line  lifter, 
while  the  old  insulator  is  removed  by  hand  and  the 
new  one  put  in  place  with  the  tie  wires  in  accurate  line 
with  the  conductor,  which  is  then  eased  off  and  restored 
to  the  insulator  groove.  Then  the  tie  wire  loops  are 
caught  by  an  insulated  switch  hook  and  twisted  around 
the  conductor.  With  heavy  conductors  a  forked  stick 
for  lifting  them  is  inadequate,  therefore  the  lifting  gear 
shown  in  one  of  the  illustrations  replaces  it.  The  work 
on  suspension-type  insulators  or  strain  insulators  is 
performed  in  an  analagous  manner,  the  first  step  being 
to  take  the  strain  off  the  lines  with  a  snatch  block 
equipped  with  insulating  rope  and  then  to  side  guy 
them,  the  insulators  being  uncoupled  by  means  of  a 
forked  stick  and  special  tool  for  pulling  the  cotter  pins. 
Then  the  conductor  can  be  pulled  to  one  side  until  a 
lineman  can  comfortably  get  at  the  insulators  with 
ample  room  and  change  them,  when  the  line  is  again 
put  back  by  easing  off  the  guying  with  the  help  of  the 
same  insulated  tools.  In  this  way  it  has  proved  easily 
practicable  to  change  insulators  on  a  110,000-volt  tower 
line  without  interrupting  service. 

The  factors  in  this  work  which  must  not  be  neglected 
are  close  attention  to  the  insulation  of  the  apparatus 
used,  caution  in  keeping  the  workmen  out  of  the  way 
until  the  guys  and  lifting  devices  have  done  their  work, 
and  great  discretion  in  not  working  above  a  wire  where 
an  arc  might  blow,  or  in  damp  or  rainy  weather  when 
the  insulation  would  be  imperiled.  At  first  thought 
the  idea  of  working  on  a  110,000-volt  live  line  seems 
a  little  scary,  but  as  Mr.  Hardin  shows,  the  thing  can 
be  done  and  is  being  done  very  successfully  by  means 
of  a  combination  of  special  insulating  equipment,  dis- 
cretion and  common  sense  on  the  extensive  transmis- 
sion system  operated  by  his  company  in  the  State  of 
Georgia. 
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Radio-Telegraphy  and  Preparedness 

THE  importance  of  radio  communication  in  war  is 
so  great  and  so  manifest  that  any  attempts  to 
support  the  proposition  by  argument  would  be  super- 
erogatory. Moreover,  the  nation  which  shall  have 
brought  the  development  of  radio-telegraphy  to  the  high- 
est pitch  before  the  outbreak  of  war  will,  other  things 
being  equal,  possess  a  great  advantage  over  its  ene- 
mies, in  so  far  as  relates  to  long-distance  communica- 
tion with  and  between  its  fleets  at  sea. 

Obviously,  therefore,  the  best  method  of  being  pre- 
pared against  hostilities  in  the  field  of  radio  communi- 
cation is  to  have  plans  prepared  for  the  prompt  occu- 
pation and  utilization  of  all  coast  radio  stations  at  the 
first  outbreak.  There  should,  on  the  declaration  of 
martial  law,  be  complete  and  speedy  mobilization  of 
all  radio  activities  by  the  military  and  naval  forces. 
But,  on  the  other  hand,  there  should  be  the  minimum 
of  interference  by  the  government  with  commercial 
radio  communication  during  times  of  peace.  Radio  com- 
munication is  still  a  very  young  art.  It  hardly  goes 
back  to  the  beginning  of  this  century.  Much  capital 
has  been  honestly  invested  in  it.  There  is  an  enormous 
field  for  the  development  of  the  range,  precision,  cheap- 
ening and  improvement  of  radio  signaling.  The  best 
way  to  encourage  that  development  is  to  give  fair  play, 
and  free  play,  to  all  inventors,  business  men  and  in- 
dustrial forces,  whereby,  for  gain  and  commercial  ad- 
vantage, it  may  be  possible  to  enlist  the  interest  and  in- 
dustry of  the  greatest  number  of  workers  in  this  field. 

On  the  other  hand,  the  surest  way  to  discourage  the 
art,  science  and  engineering  of  radio  communication  is 
to  convert  the  whole  field,  during  peace  times,  into  a 
monopoly  of  some  department  of  the  government,  civil 
or  military.  To  place  all  radio  signaling  in  the  hands 
of,  say,  the  navy  department,  during  times  of  peace, 
would  be  to  hamper  all  progress  and  hinder  all  develop- 
ment, thus  tending  to  keep  America  in  the  background 
of  radio  communication,  for  any  purpose  peaceful  or 
warlike.  This  is,  of  course,  no  reflection  on  naval  offi- 
cers or  the  navy,  who  in  their  own  field  are  the  pick  of 
the  nation  and  worthy  of  all  our  support.  It  goes  with- 
out saying,  however,  that  such  officers  are  necessarily 
too  busy  with  their  immediate  routine  duties  to  spend 
much  time  and  money  in  invention  and  development  in 
radio  engineering.  Any  monopoly  of  a  great  business 
inevitably  leads  to  lack  of  competition,  to  lack  of  stim- 


ulus and  to  stagnation.  Progress  comes  from  holding 
open  the  avenues  of  success  to  individual  talents,  in- 
dustry and  enterprise. 

Let  us  hope  that  the  progress  and  wealth  of  the  na- 
tion, in  so  important  and  all-pervading  a  field  as  radio 
communication,  in  time  of  peace  may  be  fostered  by 
keeping  it  out  of  the  deadening  clutch  of  government 
monopoly. 


Motor  Service  in  the  Chicago  Tunnel 

THE  use  by  contractors  of  motors  operated  from 
the  nearest  available  service  is  by  no  means 
unusual.  The  example  which  we  describe  in  another 
column,  however,  is  notable  on  account  of  its  extent 
and  the  interesting  task  in  hand.  Chicago  is  building 
a  new  tunnel  for  its  water  supply  from  about  4  miles 
out  in  Lake  Michigan  to  about  5  miles  inland,  where 
a  new  pumping  station  will  be  located.  A  large  part 
of  the  power  supply  required  for  this  huge  task  is 
supplied  by  motors  operated  from  the  network  of  the 
Commonwealth  Edison  Company,  which  also  supplies 
the  lighting  for  the  tunnel.  There  are  four  shafts 
which  serve  as  centers  of  activity  from  which  the  debris 
has  been  removed  and  into  which  the  material  of  con- 
struction goes.  At  each  of  these  shafts  is  an  out-door 
substation  sufficiently  powerful  to  supply  the  local  in- 
stallation. The  individual  motors  are  of  from  25  hp. 
to  100  hp.  output  and  are  used  for  compressors,  hoists 
and  fans.  The  work  is  being  pushed  day  and  night 
seven  days  in  the  week  on  eight-hour  shifts,  and  no 
inconsiderable  part  of  the  motor  service  is  continuous, 
particularly  that  employed  in  the  air  compressors  which 
furnish  power  for  the  drills  and  underground  concrete 
mixers.  This  indirect  use  of  electricity  instead  of  its 
immediate  application  is  largely  due  to  the  extreme 
wetness  of  the  tunnel,  as  also  probably  is  the  employ- 
ment of  the  humble  mule  instead  of  a  trolley  for  trans- 
porting the  material  along  the  shaft.  It  is  a  very 
excellent  example  of  the  efficient  use  of  motors  in  con- 
tracting work.  In  this  case  the  city  happens  to  be  the 
contractor  inasmuch  as  the  whole  work  is  being  done 
by  the  c'ty  through  its  own  engineer.  Wherever  elec- 
trical supply  is  available,  as  it  is  now  over  a  very  large 
proportion  of  the  territory  where  construction  work  is 
going  on,  the  contractor  can  save  time  and  trouble  by 
turning  to  the  central  station  for  help,  to  say  nothing 
of  the  saving  in  cost. 


N 


EXT  week,  in  the  engineering  is- 
sue of  the  Electrical  World  for 


The  Coming  Issues 
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June,  the  measurement  of  high  potentials  by 
means  of  the  corona  voltmeter  will  be  the  subject  of 
a  leading  article  of  timely  interest  to  engineers  and 
students  of  high-tension  phenomena  in  general.  Methods 
used  to  maintain  the  high  dielectric  strength  of  trans- 
former oil  will  be  described  in  another  article  which 
operating  men  will  find  useful.  In  the  commercial  num- 
ber of  the  month,  dated  June  24,  valuable  data  on 
electric  heating  and  cooking  will  be  presented,  together 
with  articles   on  lighting  topics,  on  selling,  on  equip- 


ment for  motor  drive,  on  testing  in  the 
■umummiaumm  customer's  behalf,  and  on  other  topics  of 
interest  to  the  dealer,  contractor,  jobber,  manufacturer 
and  central  station  manager,  besides  the  regular  de- 
partments for  the  engineer  and  operating  man.  In  the 
first  number  of  July,  which,  following  the  usual  sched- 
ule, will  be  the  public  relations  number  of  the  month, 
a  complete  account  will  be  given  of  the  elaborate 
methods  employed  by  a  leading  central  station  organi- 
zation to  facilitate  routine  business  transactions  with 
its  customers  and  to  render  to  each  consumer  in  time 
of  need  the  fullest  possible  service  and  help. 
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K'i  |  x  >i  t  ,  of  Conven- 
tioni  and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


Jobbers  Discuss  Organization  by 
Local  Sections 

Conventional  Hot  Springs,  Va.,  This  Week,  Reports  Favorably 
on  Plan  for  Local  and  National  Meetings 

A  three-day  general  meeting  of  (he  Electrical  Sup- 
plj  Jobbers'  Association  opened  on  Tuesday  morning, 
June  7,  at  the  Homestead  Hotel,  Hot  Springs,  Va.  As 
is  customary,  the  reports  of  committees  were  presented 
to  the  members  without  formal  papers,  and  the  work 
of  the  meeting  developed  a  general  discussion  of  these 
reports. 

The  most  important  subject  before  the  meeting  was 
the  report  of  the  survey  committee  proposing  a  plan  of 
reorganization.  The  new  plan,  which  was  passed  upon 
favorably,  makes  necessary  certain  changes  in  the  by- 
laws so  that  it  will  not  go  into  effect  until  after  the 
next  meeting,  early  in  October. 

Group  Plan  Will  Benefit  Local  Members 

The  new  plan  for  organization  is  in  line  with  the  de- 
velopment of  many  other  national  societies  and  electri- 
cal organizations.  Under  this  plan  the  membership  in 
the  United  States  will  be  divided  into  sections,  and  each 
section  will  form  a  local  group  with  a  chairman  and  a 
secretary.  The  national  meetings  will  handle  the  broad 
problems  affecting  all  the  groups.  Representatives  from 
each  district  will  make  up  a  national  executive  commit- 
tee and  the  national  association  will  contribute  toward 
the  expenses  of  the  local  meetings. 

In  the  discussion  of  the  proposed  plan  of  reorganiza- 
tion attention  was  called  to  the  opportunity  for  carrying 
on  both  national  and  local  work  in  each  local  group.  The 
jobber  can,  for  example,  interchange  experiences  with 
his  fellow  members  on  the  individual  problems  of  his 
business.  He  can  make  his  fair  profit  in  two  general 
ways:  First,  by  keeping  down  his  expenses  of  doing 
business,  and  second,  by  finding  out  which  lines  are 
profitable  and  which  are  unprofitable.  As  a  national 
body,  the  association  can  lay  before  the  manufacturer 
proof  of  his  value  as  a  distributer,  by  combining  the  re- 
sults of  members'  local  investigations.  The  manufac- 
turer must  be  informed  authoritatively  as  to  what  the 
jobbers'  costs  really  are.  Other  speakers  emphasized 
the  need  and  value  of  better  accounting  methods,  so 
that  every  jobber  can  know  with  certainty  where  he 
stands. 

Practical  Co-operation  with  Contractors 

In  discussing  the  co-operation  possible  locally  between 
central  station,  jobber,  dealer  and  contractor,  it  was 
stated  that  on  the  average  40  per  cent  of  the  jobbing 
business  is  done  through  the  dealer  and  contractor.  One 
speaker  stated  that  it  has  been  found  possible,  because 
of  the  broadmindedness  of  the  central  station  executives 
in  his  territory,  to  establish  working  relations  between 
the  different  groups  interested.  He  called  attention  to 
the  fact  that  central  station  men  have  found  it  possible 
to  sublet  certain  classes  of  construction  work  to  contrac- 
tors, thereby  saving  money.  White-way  lighting,  spe- 
cial pole-line  work,  etc.,  have  been  let  by  the  central  sta- 
tion on  competitive  bids  from  contractors,  with  satisfac- 
tory results.  This  is  but  one  example  of  the  fact  that 
each  group  has  its  functions  in  a  community,  and  by 


getting  together  and  discussing  the  problems,  each  man 
would  get  his  share  of  the  work  and  his  profit. 

Uniform  Cost  Accounting 

The  need  for  establishing  and  standardizing  uniform 

cost  accounting  was  another  subject  discussed  at  sev- 
eral of  the  meetings.  Members  of  the  association  pointed 
out  the  opportunity  for  finding  the  actual  cost  of  doing 
business  when  handling  different  lines  of  goods.  It  was 
made  clear  that  the  manufacturer  would  better  under- 
stand the  jobber's  problem  in  marketing  different  lines 
of  goods  if  the  jobber  could  show  the  manufacturer  au- 
thoritative records  on  his  cost  of  doing  business. 

Mr.  Patterson  of  the  General  Electric  Company  was 
invited  to  contribute  to  this  general  discussion,  and  at 
one  of  the  meetings  read  a  comprehensive  paper  on  the 
relation  between  standardized  methods  of  accounting 
within  the  industry,  and  their  relation  to  the  activities 
of  the  Federal  Trade  Commission.  Mr.  Patterson 
pointed  out  that  because  of  the  technical  character  of 
the  industry,  it  is  most  important  that  the  men  in  the 
industry  themselves  take  the  initiative  in  making  clear 
the  details  of  accounting  records.  He  pointed  out  the 
general  lack  of  exact  knowledge  of  cost  in  all  lines  of 
activity,  including  the  government's  own  work.  He 
stated  that  the  different  branches  of  the  industry  must 
be  prepared  to  know  exactly  how  their  business  stands 
so  as  to  meet  any  demands  which  the  government  might 
put  upon  their  individual  businesses. 

Concentric  Wiring  and  the  Jobber 

During  the  discussion  on  concentric-wiring  topics  the 
opinion  was  expressed  that  the  jobbers  having  nothing 
to  lose  in  the  development  of  concentric  wiring.  New 
wiring  methods  develop  gradually,  it  was  pointed  out, 
and  if  the  new  concentric  system  proves  satisfactory  in 
the  experimental  installations  it  will  be  adopted.  This 
would  make  possible  more  work  for  the  contractor  in 
wiring  old  houses  and  would  mean  the  sale  of  more  and 
more  appliances  because  of  this  increase  in  the  number 
of  wired  houses. 

The  possibility  of  establishing  a  system  whereby  net 
prices  can  be  figured  from  discounts  by  means  of  a 
group  of  tables  was  also  suggested. 

Later  meetings  were  addressed  by  A.  K.  Baylor  of 
the  General  Electric  Company,  who  explained  the  heat- 
ing-patent situation  to  the  jobbers,  and  by  Frank  Watts, 
who  discussed  the  value  of  co-operation  with  the  Jovian 
order. 


Extension  of  Chicago  Street  Lighting  System 

One  June  5  the  voters  of  Chicago  passed  favorably  on 
a  bond  issue  of  $3,750,000,  the  proceeds  from  the  sale  of 
which  will  be  used  for  the  extension  of  the  city's  street 
lighting  system. 

It  is  proposed  that  the  extension  will  include  the  in- 
stallation of  5800  600-cp.  incandescent  lamps,  25,400 
100-cp.  incandescent  lamps  with  all  equipment  incident 
thereto,  together  with  three  new  substations  and  one 
new  2000-kw.  generating  station.  The  funds  to  be  de- 
rived from  this  issue  will  be  sufficient,  it  is  thought,  to 
care  for  Chicago's  lighting  requirements  for  the  next 
five  years. 
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GROUP   OF    BUILDINGS   AT    MASSACHUSETTS   INSTITUTE   OF  TECHNOLOGY   TO   BE   DEDICATED    NEXT   WEEK 


Large  Canadian  Hydroelectric  Properties 
Consolidate 

At  special  meetings  of  the  Montreal  Light,  Heat  & 
Power  Company  and  the  Cedar  Rapids  Manufacturing  & 
Power  Company,  the  consolidation  of  these  corporations 
under  the  Civic  Investment  &  Industrial  Company  was 
approved. 

The  new  holding  corporation  will  have  an  authorized 
capitalization  of  $75,000,000,  of  which  $65,300,000  will 
be  issued  to  provide  for  the  acquisition  of  the  stocks  of 
the  two  underlying  companies.  For  each  share  of  Mon- 
treal Light,  Heat  &  Power  Company,  three  shares  of 
stock  of  the  new  company  will  be  exchanged,  while  for 
Cedar  Rapids  Manufacturing  &  Power  Company  the  ex- 
change will  be  share  for  share.  The  agreement  under 
which  the  two  companies  will  be  taken  over  provides  for 
a  ninety-eight  year  operation  of  the  properties,  the  new 
company  guaranteeing  all  fixed  charges,  operating  ex- 
penses, maintenance  and  other  charges,  with  8  per  cent 
annual  dividends  on  Montreal  Light,  Heat  &  Power 
Company  stock  and  3  per  cent  annual  dividends  on 
Cedar  Rapids  Manufacturing  &  Power  Company  stock. 

The  fiscal  year  of  the  Civic  Investment  &  Industrial 
Company  will  end  on  April  30,  and  dividends  on  its 
stock,  which  probably  will  be  at  a  4  per  cent  annual 
rate,  will  be  payable  quarterly  beginning  Nov.  15,  1916. 
The  new  company  will  be  a  holding  corporation,  and  op- 
eration of  both  underlying  companies  will  be  conducted 
under  the  name  of  the  Montreal  Light,  Heat  &  Power 
Company. 

Directors  of  the  Civic  Investment  &  Industrial  Com- 
pany will  be  Sir  Herbert  H.  Holt,  president  J.  S.  Nor- 
ris,  vice-president;  J.  E.  Aldred,  New  York;  Sir  H. 
Montague  Allen  and  George  Caverhill,  Montreal;  Ar- 
thur V.  Davis,  Pittsburgh;  Sir  Rodolphe  Forget,  C.  R. 
Hosmer,  Robert  Mackay,  Narcisse  Perodeau  and  H.  R. 
Rainville,  Montreal. 

The  Montreal  Light,  Heat  &  Power  Company  controls 
extensive  hydroelectric  and  steam  generating  facilities 
in  Montreal,  together  with  transmission  and  distribut- 
ing systems  covering  Montreal,  and  also  the  artificial 
gas  business  of  the  city. 

It  operates  the  Montreal  Gas  Company,  Royal  Elec- 
tric Company,  the  Montreal  &  St.  Lawrence  Light  & 
Power  Company;  Imperial  Electric  Light  Company; 
Lachine  Rapids  Hydroelectric  &  Land  Company,  Ltd., 
Standard  Light  &  Power  Company,  Ltd.,  Citizens  Light 
&  Power  Company,  Ltd.,  Temple  Electric  Company  and 
Provincial  Light,  Heat  &  Power  Company.  It  is  capi- 
talized at  $18,700,000  stock  paying  10  per  cent  dividends 
and  $10,713,000  bonds  outstanding. 

The  Cedar  Rapids  Manufacturing  &  Power  Company 
now  has  100,000  hp.  hydroelectric  generating  capacity, 
with  an  additional  60,000  hp.,  which  may  be  installed  as 
required.  The  merger  of  the  two  companies  is  the 
largest  public  utility  consolidation  yet  made  in  Canada, 
and  the  combined  system  is  one  of  the  largest  hydro- 
electric organizations  in  the  world. 


Massachusetts  "Tech"  to  Dedicate  New 
$7,000,000  Plant 

Coincident  with  the  fiftieth  anniversary  of  the  school, 
the  Massachusetts  Institute  of  Technology  is  to  dedi- 
cate its  new  $7,000,000  group  of  buildings  at  Cambridge 
during  the  coming  week,  when  a  great  gathering  of 
scientific  men,  industrial  leaders,  educators  and  alumni 
will  celebrate  the  occasion.  With  730,000  sq.  ft.  of  floor 
space,  the  new  buildings  form  an  imposing  concrete 
classic  group  facing  the  Charles  River  Basin,  the  crown- 
ing feature  being  a  great  library  and  administration 
building  set  at  the  end  of  a  court  565  ft.  deep  and  365 
ft.  wide,  surmounted  by  a  concrete  dome  180  ft.  above 
the  ground.  Extensive  engineering  and  chemical  labora- 
tories are  provided  in  the  wings,  and  the  transfer  of 
apparatus  from  the  Boston  buildings  of  the  institution 
is  now  in  progress  in  anticipation  of  the  opening  of  the 
fall  term. 

The  formal  dedication  of  the  new  buildings  will  take 
place  on  Wednesday,  June  14,  with  a  banquet  in  the 
evening  at  Symphony  Hall,  at  which  President  Mac- 
laurin  and  many  distinguished  guests  will  address  not 
only  those  present,  but  groups  of  alumni  in  thirty  or 
more  cities  scattered  from  Puget  Sound  to  Georgia  and 
from  Louisiana  to  the  Middle  West  through  special 
telephone  arrangements  effected  by  the  Bell  organiza- 
tion. 

The  archives  will  be  transferred  from  the  Rogers 
Building  in  Boston  to  their  new  home  on  Tuesday  even- 
ing at  dusk  in  a  decorated  barge  of  state  modelled  after 
the  old  Bucentaur,  in  which  the  Doges  of  Venice  sailed 
forth  to  wed  the  Adriatic.  Upon  the  arrival  of  the 
flotilla  a  masque  and  pageant  will  be  held  in  the  court, 
and  10,000  spectators  will  witness  a  display  of  flood  and 
other  special  lighting  in  connection  with  the  perform- 
ance which  will  rival  that  of  the  San  Francisco  Exposi- 
tion of  last  year.  It  is  expected  that  Alexander  Graham 
Bell,  Thomas  A.  Edison,  Orville  Wright,  Thomas  A. 
Watson,  Theodore  N.  Vail,  John  J.  Carty  and  M.  I.  Pupin 
will  be  among  the  guests  on  the  platform  at  Symphony 
Hall  Wednesday  evening,  when  the  formal  celebration 
will  close. 


Canadian  Electrical  Association  Convention 

The  Canadian  Electrical  Association  will  on  June  21, 
22  and  23  hold  an  excursion  convention.  It  is  planned 
to  leave  Toronto,  Ont.,  by  boat  at  3.30  p.  m.  on  June 
21  for  Kingston.  Prescott  will  be  reached  at  9.50  a.  m. 
the  following  morning,  and  there  the  association  will 
be  joined  by  delegates  from  Ottawa,  Montreal  and 
Eastern  points.  The  return  trip  will  begin  at  11.55 
noon,  June  22,  Toronto  being  reached  at  7  o'clock  on 
the  morning  of  June  23.  The  business  of  the  conven- 
tion will  be  conducted  chiefly  on  the  return  journey. 
Alan  Sullivan,  910  Excelsior  Life  Building,  Toronto,  is 
secretary-treasurer  of  the  association. 
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Lighting  of  New.uk  During  Celebration 

Prom  April  last  mi  intii  the  coming  fall  1 1 1 « ■  city  of 
Newark,  N.  J.,  will  celebrate  the  260th  anniversary  of 
its  Founding.    An  industrial  exposition  in  which  a  nl"n 
ber  of  electrical  Interests,  including  the  Public  Service 
Electric    Company,    tin-    Splitdorf    Electric    Company, 


NEWARK'S     CITY     HALL     ILLUMINATED     BY     FLOOD     LIGHTING 

Crocker-Wheeler  Company,  Edison  Storage  Battery 
Company,  I.  R.  Nelson  Electric  Repairing  &  Manufac- 
turing Company,  General  Electric  Company  and  West- 
inghouse  Electric  &  Manufacturing  Company,  partici- 
pated closed  on  June  3  after  three  weeks  of  exhibition. 
A  pageant,  parades,  concerts,  addresses  by  men  of  na- 
tional reputation  complete  the  features  of  the  celebra- 
tion. 

At  night  the  more  prominent  thoroughfares  are  bril- 
liantly lighted  by  a  generous  use  of  streamers,  and 
clusters  of  lamps,  outline  and  flood  lighting. 


MARKET    STREET    BY    NIGHT    DURING    CELEBRATION 


Alternative  Meter  Rate 

M.'    •  i'  I  ii  i  ..  1 1 1  (  '.,ii  hi  ii    .1..11  IV,  ,  ,,iiini,  i  „  1 1  Modification  Of  Summer 
I''    101  i   Rati    foi   <)H   Peak  and  Heating  Loads 

The  Massachusetts  Gas  and  Electric  Light  Commis- 
sion has  issued  ,-i  decision  in  the  rate  case  of  the  Vine 
yard  Lighting  Company,  recommending  thai  the  com 

pany  Bhall,  LI)  addition  tO  its  present  demand  rate 
schedule,  oiler  to  sell  electricity  for  any  use  to  churches, 
hotels,  stores,  shops,  saloons,  bowling  alleys  and  places 
of  amusement  other  than  moving  picture;  houses,  and  to 
all  other  customers  for  heating  and  cooking  devices  who 
have  installed  a  special  circuit  therefore,  at  a  price  of 
25  cents  per  kilowatt-hour,  with  a  discount  for  prompt 
payment  of  5  per  cent  during  the  months  of  June  to 
September  inclusive,  and  of  40  per  cent  during  the  re- 
mainder of  the  year;  that  it  shall  publicly  announce  as 
part  of  its  present  schedule  readily  comprehended  rules 
by  which  the  respective  demands  of  its  customers  pur- 
chasing electricity  under  that  schedule  are  established ; 
and  that  it  shall  charge  the  regular  power  rate  here- 
after for  energy  sold  to  the  Oak  Bluffs  Street  Railway. 

The  decision  is  of  particular  interest  on  account  of 
its  consideration  of  the  company's  system  of  demand 
rates,  in  which  a  distinction  is  made  between  summer 
and  winter  prices.  The  company  supplies  both  gas  and 
electricity  in  Oak  Bluffs  and  electricity  in  the  towns  of 
Vineyard  Haven  and  Edgartown,  on  the  island  of 
Marthas  Vineyard.  On  June  1,  1915,  the  company  es- 
tablished a  new  system  of  demand  rates  as  follows: 

Summer  Demand  Rates.  June  to  September  inclusive. 
Based  upon  a  25-watt  unit  (to  be  agreed  upon  or  meas- 
ured by  a  demand  indicator)  : 

Per  month 

One  unit   $1.00 

Two  units 1.80 

Three   units    2.40 

Additional  units    0.60 

A  minimum  season  charge  of  one  and  a  half  months' 
bill  and  not  less  than  $9  is  required  before  connection. 

Demand  Rates.  October  to  May  inclusive:  0.6  per  cent 
of  Summer  Demand  Rates.  Bills  paid  before  the  tenth 
of  the  month  receive  a  5  per  cent  cash  discount. 

Power  Service.  Between  midnight  and  6  p.  m. :  7  cents 
per  kilowatt -hour,  subject  to  a  minimum  bill  14  per  cent 
of  Summer  Demand  Rates. 

The  financial  results  of  the  previous  demand  rate 
schedule  (outlined  in  the  Electrical  World,  Jan.  1, 
1916,  page  50)  provided  no  adequate  provision  for  de- 
preciation, let  alone  any  return  on  the  invested  capital. 
Less  than  15  per  cent  of  the  customers  were  on  a 
metered  service. 

The  new  schedule  had  the  effect  of  increasing  the 
summer  rates  and  was  especially  felt  by  those  who  had 
previously  enjoyed  the  metered  service,  particularly  the 
stores,  hotels  and  other  business  places,  and  a  complaint 
to  the  commission  was  the  result.  The  change  in  rates 
was  planned  to  yield  additional  revenue.  No  dividends 
have  been  earned  by  the  company,  and  the  rates  were 
insufficient  to  pay  full  interest  on  the  floating  debt. 

Seasonal  Differential 

The  commission  finds  that  the  company  is  being  pru- 
dently managed  and  that  the  need  for  additional  rev- 
enue is  imperative  in  the  interests  of  both  the  company 
and  of  future  adequate  service  for  the  communities  sup- 
plied. The  permanent  population  aggregates  4000,  with 
a  great  increase  in  summer.  The  conditions  are  prob- 
ably unparalleled  in  any  other  area  of  supply  in  the 
state.  It  was  urged  with  great  force  in  behalf  of  the 
petitioners  that  a  meter  rate  is  the  only  fair  rate.  Re- 
garding this  the  Commission  says: 

"It  is  true  that  a  kilowatt-hour  is  now  the  established 
unit  for  measuring  electricity.  Furthermore,  as  between 
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customers  with  like  conditions  of  supply,  it  is  probably 
the  fairest  basis  of  charge.  But  this,  like  other  funda- 
mentally sound  propositions,  either  academic  or  prac- 
tical, is  subordinate  to  conditions  when  unusual  and  con- 
trolling. This  company's  investment  has  been  made 
virtually  entirely  to  provide  for  the  brief  summer  busi- 
ness when  the  largest  demand  is  made  for  the  shortest 
possible  use  of  electricity  for  the  year.  Moreover,  the 
maximum  demands  of  all  its  customers  are  coincident. 
If  the  plant  were  operated  for  the  summer  season  only, 
the  company  could  not  dispense  with  any  of  the  invest- 
ment which  it  now  has  and  its  saving  in  operating  ex- 
penses would  be  confined  largely  to  those  costs  which 
relate  directly  to  the  production  of  the  electricity  re- 
quired to  carry  the  winter  load.  The  situation  being  as 
it  is,  the  company's  summer  customers  necessarily  have 
to  bear  nearly  the  full  burden  of  the  plant,  and  it  is  at 
least  doubtful  whether  a  metered  rate  would  provide  as 
fair  an  apportionment  of  this  burden  among  them  as 
their  respective  demands  upon  the  station.  In  view  of 
these  exceptional  conditions,  the  company's  plan  of  a 
flat  rate,  based  upon  the  relative  demands  of  its  cus- 
tomers, with  a  large  discount  to  those  using  electricity 
during  months  other  than  the  summer  months,  has  not 
impressed  the  board  as  so  inequitable  in  its  theory  as  to 
warrant  its  discontinuance. 

"But,  while  such  a  rate  seems  to  work  out  fairly  well 
as  applied  to  the  ordinary  customers  of  the  company 
who  make  a  reasonably  steady  use  of  their  respective 
demands,  there  was  considerable  evidence  at  the  hear- 
ings indicating  that  such  might  not  be  the  case  with 
hotels,  stores  and  other  business  places.  In  some  in- 
stances these  appear  to  have  large  but  intermittent  de- 
mands, and  in  others  steady  use  of  their  demands  vary- 
ing however  considerably  in  duration.  Attention  was 
also  directed  to  churches,  which  in  the  nature  of  things, 
have  but  an  occasional  use  of  their  demands.  Makers 
of  rate  schedules  and  public  boards  who  have  had  the 
duty  of  passing  upon  them  have  adopted  various  theories 
and  schedules  to  adjust  such  widely  differing  conditions 
of  supply.  There  can  hardly  be  claimed  to  be  any  prin- 
ciple so  sound  and  universal  in  its  application  as  to  be 
generally  accepted,  although  it  is  common  to  recognize 
in  the  rate  both  factors  of  demand  and  consumption. 
But  in  view  of  the  fact  that  the  primary  question  is  to 
secure  a  fair  rate  of  return,  it  seems  unnecessary  to 
enter  into  an  extended  discussion  of  the  merits  of  dif- 
ferent theories  and  methods  employed  under  normal  con- 
ditions. An  alternative  meter  rate  offered  to  customers 
of  the  classes  named  will  meet  the  principal  objection  to 
the  present  schedule,  however,  and  experience  under  the 
modified  schedule  during  the  coming  season  will  tend  to 
prove  what  further  changes  are  desirable.     .     .     . 

"In  reaching  this  conclusion  the  board  should  by  no 
means  be  understood  as  endorsing  generally  a  demand 
as  superior  to  a  meter  rate,  but  only  as  related  to  the 
peculiar  and  exceptional  circumstances  of  this  case.  If 
the  load  improves,  and  as  it  improves,  a  gradual  change 
to  the  meter  system  may  seem  best.  There  are  some 
serious  disadvantages  in  the  present  plan  and  not  the 
least  is  the  uneconomical  consumption  of  current  by 
customers  once  their  demands  are  established.  But  this 
last  feature  under  present  conditions  affects  so  small 
a  proportion  of  the  costs,  as  compared  with  any  effective 
plan  for  correcting  it,  that  it  may  be  neglected  until 
the  hoped-for  improvement  in  the  load-factor  occurs. 
The  hearings,  however,  made  apparent  what  might  be 
reasonably  expected,  that  a  rate  based  on  the  whole  or 
some  proportionate  part  of  the  connected  load  calls  for 
the  utmost  good  faith  on  the  part  both  of  the  company 
and  of  the  customer.  It  should  be  applied  not  as  a  mat- 
ter of  special  agreement  but  by  rules  definitely  estab- 
lished and  publicly  announced." 


Flood  Lighting  the  Statue  of  Liberty 

As  previously  mentioned  in  these  columns,  there  is 
a  plan  on  foot  to  raise  by  popular  subscriptions  suffi- 
cient money  to  enable  the  Statue  of  Liberty  on  Bedloe's 
Island,  New  York  Harbor,  to  be  permanently  and  suit- 
ably illuminated  at  night  by  means  of  flood  lighting. 
The  plan  has  received  the  sanction  of  Congress  and 
contributions  are  being  solicited  by  the  New  York 
World.  That  newspaper  in  1885  raised  by  popular  sub- 
scription the  last  $100,000  to  complete  the  pedestal  on 
which  the  statue  rests.  It  is  collecting  now  $30,000  for 
electrical  equipment  and  energy  to  set  off  the  famous 
Bartholdi  statue  by  night,  as  shown  in  the  accom- 
panying engraving.  The  photograph  from  which  the 
engraving  was  made  was  taken  on  the  night  of  May  31, 
1916,  when  the  statue  was  illuminated  by  the  pro- 
jectors of  the  battleship  Michigan.  The  plan  was 
brought  to  the  attention  of  the  National  Electric  Light 
Association  by  Henry  L.  Doherty  at  its  recent  conven- 
tion in  Chicago  where  it  received  the  indorsement  of 
the  electrical  fraternity. 


Tungsten  Lamp  Patent  Upheld 

The  United  States  Court  of  Appeals  this  week  af- 
firmed the  decision  of  Judge  Mayer  of  the  United  States 
District  Court  for  the  Southern  Division  of  New  York 
on  the  Just  and  Hannaman  patent  No.  1,108,502  for 
"incandescent  bodies  for  incandescent  lamps."  The  suit 
was  won  by  the  General  Electric  Company  against  the 
Laco-Phillips  Company  which  imports  all  of  its  lamps 
from  Holland.  A  rather  full  account  of  Judge  Mayer's 
decision  and  of  the  provisions  of  the  patent  on  which 
his  decision  was  based  will  be  found  in  the  Electrical 
World  for  Feb.  19,  1916.  Both  the  squirted  and  drawn 
wire  filament  lamp  imported  by  the  defendant  were  held 
to  infringe  the  patent. 
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Great    Western    Power    Installs   400   Electric 
Ranges  in  One  Year 

rhroUghOUt  the  Far  West   the  slogan  "Cook  l>.\    Wire" 

lias  taken  on  a  verj  definite  meaning,  and  the  sale  of 
tlu>  electric  range  Is  aaauming  considerable  proportions. 

One  of  the  companies  (hat   has  made  a  determined  effort 

to  develop  electric  cooking  is  the  Great  \\r  tern  Power 
Company  of  San  Francisco,  in  his  annual  report  for 
L916  President  M.  Fleishhacher  tolls  of  the  progress 
made  i>y  the  company  in  promoting  electric  range  sales. 
"During  the  past  year,"  ho  said,  "a  definite  cam 
paign  Was  entered  into  for  introducing  to  consumers 
on  our  lines  the  use  of  electricity  for  cooking  and  water 
heating,  both  in  residences  and  restaurants.    Our  work 

in  this  direct  ion  started  on  April  1,  L915,  with  the  re- 
sult that  we  have  installed  on  our  service  lines  about 
100  electric  ranges  and  ir>0  electric  water  heaters.  We 
have  also  given  consideration  to  other  large  industrial 
heating  and  current-consuming  devices  such  as  large 
bake  ovens  for  enameling,  bread-baking,  etc.,  and  a 
considerable  number  of  these  are  also  now  in  use  on 
our  system. 

"Installations  for  electric  cooking  and  heating  have 
proved  uniformly  satisfactory,  and  our  efforts  in  this 
line  are  being  expanded  in  the  anticipation  of  its  afford- 
ing an  important  source  of  revenue. 

"This  new  class  of  service  is  a  particular  boon  to 
consumers  living  in  the  country  and  suburban  districts 
where  there  are  no  existing  gas  facilities,  but  it  is  like- 
wise proving  both  practicable  and  popular  in  the  small 
towns  and  large  cities  served  by  us." 


Construction  Plans  of  Insull  Companies 

The  Public  Service  Company  of  Northern  Illinois  and 
the  Commonwealth  Edison  Company  of  Chicago  are 
petitioning  the  Public  Utilities  Commission  of  Illinois 
for  authority  to  erect  an  addition  to  the  Blue  Island 
Station  of  the  Public  Service  Company  of  Northern  Illi- 
nois. The  addition  contemplated  will  have  an  immedi- 
ate rating  of  12,500  kw.  in  one  unit,  and  an  ultimate 
rating  of  25,000  kw.  Under  the  plan  which  has  been 
proposed  the  two  companies  will  effect  an  operating 
agreement,  the  terms  of  which  in  general  are  as  fol- 
lows: 

The  Commonwealth  Edison  Company  will  lease  the 
land  for  the  station  from  the  Public  Service  Company, 
build  the  station  and  install  a  12,500-kw.  unit.  The 
station  itself  will  be  operated  by  the  Public  Service 
Company  with  the  force  which  it  is  now  using  and  The 
Commonwealth  Edison  Company  will  take  the  entire 
output  except  at  such  times  as  the  entire  rated  capacity 
of  the  machine  is  not  needed,  when  its  output  may  be 
used  by  the  Public  Service  Company.  The  Common- 
wealth Edison  Company  will  pay  the  Public  Service 
Company  on  a  kilowatt-hour  basis,  the  operating  ex- 
penses of  the  entire  station  being  kept  in  one  series  of 
accounts  and  pro-rated  on  the  basis  of  station  kilowatt- 
hour  output.  Since  the  investment  is  being  made  by 
the  Commonwealth  Edison  Company,  it  will  pay  the 
Public  Service  Company  no  primary  charge.  The  Pub- 
lic Service  Company  will  pay  the  Commonwealth  Edison 
Company  a  fixed  sum  per  month  for  that  portion  of  the 
building  not  used  for  the  initial  installation,  and  will  at 
the  end  of  a  definite  period  acquire  the  entire  additional 
power  house  property  at  a  price  to  be  fixed  at  that  fu- 
ture time  by  a  board  of  appraisers. 

This  plan  for  serving  the  customers  of  the  Common- 
wealth Edison  Company  in  the  southern  part  of  Chi- 
cago has  been  adopted  as  the  most  economical  means 
under  the  present  conditions. 


Chicago  Linemen  Return  to  Work 

The  strike  ..I  linemen  ami  meter  testers  in  the  em- 
ploy of  the  Commonwealth    Edison  Company,  which  has 

been  In  effect  since  Hay  17,  was  compromised  on  June 

•r)    after    a    conference    between    W.    L    Abbott,    chief    op 

crating  engineer  of  the  company,  ami  officials  of  the 
Brotherhood    of    Electrical    Workers.     The   men    bad 

struck  for  increased  wages  and  recognition  of  their 
union.      The    Company    refused    to    recognize    tin-    union 

hut,  was  willing  to  increase  the  men's  wa^es.  The  set- 
tlement is  a  Compromise,  Since  all  wages  are  to  he  in- 
creased, and  those  desiring  to  carry  union  cards  are  to 
be  permitted  to  do  so.  Although  the  men  demanded  an 
increase  of  .'50  per  cent  they  have  now  voted  to  accept 
16  per  cent,  which  represents  an  increase  of  50  cents  a 
day  for  linemen,  25  cents  a  day  for  groundmen,  $16  a 
month  for  workers  on  a  monthly  basis,  and  $10  a  month 
for  foremen.  The  meter  testers  will  receive  increases 
ranging  from  $5  to  $20  according  to  length  of  service 
with  the  company. 

A  few  days  previous  to  the  settlement  of  the  strike 
eight  men  were  arrested.  They  had  been  touring  the 
city  in  automobiles  dynamiting  the  company's  property, 
and  their  arrest  is  thought  to  have  had  not  a  little  in- 
fluence in  assisting  toward  a  settlement.  During  the 
strike  these  men  had  committed  no  less  than  twelve 
blow-up  jobs,  to  poles  and  manholes,  and  when  cap- 
tured 250  sticks  of  dynamite,  sixteen  boxes  of  nitro 
caps,  fulminating  caps,  cartridges,  revolvers  and  fuses 
were  confiscated.  In  addition  to  the  dynamiting,  numer- 
ous meters  were  damaged  and  numbers  of  large  apart- 
ment buildings  were  cut  off  during  the  evening.  Blow 
torches  were  placed  in  manholes,  burning  cables  and  re- 
sulting in  short-circuits.  The  dynamiters  have  con- 
fessed being  employed  by  the  Brotherhood  of  Electrical 
Workers  Union  No.  9  at  a  rate  of  $6  per  day  for  their 
services. 

At  the  commencement  of  the  strike  threat  was  made 
that  all  the  operators  in  the  company's  power  houses 
and  substations  were  coming  out  in  sympathy.  These 
men  remained  loyal  to  the  company,  however,  but  a  peti- 
tion was  signed  by  every  man  in  the  operating  force 
asking  for  increased  wages.  It  was  pointed  out  in  the 
petition  that  electric  light  rates  had  recently  been  re- 
duced to  the  public,  the  saving  accruing  to  them  repre- 
senting about  $1,000,000  annually.  The  men  asked  for 
higher  wages  on  the  grounds  that  the  company  if  able 
to  save  the  public  to  this  amount  ought  to  be  able  to 
pay  higher  wages.  The  demand  has  been  met,  not  to 
the  extent  of  25  per  cent  as  petitioned,  but  a  "substan- 
tial increase"  is  promised. 


Associated  Manufacturers  of  Electrical 
Supplies 

At  the  meeting  of  the  molded  or  formed  insulation 
section,  held  Monday  at  the  Hotel  Biltmore,  New  York 
City,  all  of  the  officers  of  the  section  were  re-elected  for 
the  coming  year  as  follows:  Chairman,  E.  B.  Hatch, 
Johns-Pratt  Company,  Hartford,  Conn.;  secretary,  R. 
W.  Seabury,  Boonton  Rubber  Manufacturing  Company, 
Boonton,  N.  J.;  treasurer,  Joseph  Steinberger,  General 
Insulate  Company,  Brooklyn,  N.  Y. 

At  the  Biltmore,  on  Monday,  a  new  section  was 
formed,  called  the  line  material  section.  A.  L.  Wilkin- 
son, of  the  Ohio  Brass  Company,  was  temporary  chair- 
man of  the  meeting.  H.  L.  Garbutt,  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  was  elected 
permanent  secretary  and  Robert  C.  Buell,  of  the  Johns- 
Pratt  Company,  permanent  treasurer.     The  permanent 
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chairman  will  be  appointed  at  the  next  meeting  of  the 
Board  of  Governors  to  be  held  on  June  21.  After  the 
appointment  of  the  chairman  the  work  of  further  or- 
ganizing the  section  will  be  taken  up,  committees  ap- 
pointed, and  plans  laid  for  many  activities. 

At  the  meeting  of  the  fuse  section  held  at  Lennox, 
Mass.,  on  June  1  and  2,  H.  R.  Sargent,  of  the  General 
Electric  Company,  was  named  for  chairman ;  F.  V.  Bur- 
ton, of  the  Bryant  Electric  Company,  for  treasurer,  and 
R.  C.  Buell,  of  the  Johns-Pratt  Company,  secretary  for 
the  ensuing  year,  all  of  the  above  being  the  same  officers 
as  last  year. 


National  Electrical  Contractors  to  Discuss 

Concentric  Wiring 

During  the  annual  convention  of  the  National  Elec- 
trical Contractors'  Association  in  New  York  City,  next 
July,  the  code  committee  proposes  to  make  an  exhibit  of 
concentric  wiring  systems  and  electrical  contractors 
will  be  invited  to  discuss  all  phases  of  the  subject.  The 
thought  and  wish  of  the  committee  is  that  the  discus- 
sion shall  be  purely  educational  and  not  partisan.  Sam- 
ples of  switches,  receptacles  and  other  devices  will  be 
used  to  show  the  details,  method  of  attachment,  etc.,  in 
addition  to  a  concentric  wiring  exhibit  showing  panel- 
boards  with  single-pole  fuses,  etc.  The  morning  of 
July  20  nas  been  set  aside  for  the  discussion  of  concen- 
tric wiring. 


Many  Electrical  Marchers  in  Chicago's 
Preparedness  Parade 

In  numbers  of  paraders  the  electrical  industry  was 
one  of  the  large  contributors  to  the  success  of  Chicago's 
preparedness  parade  on  June  3.  The  grand  total  of  the 
paraders,  including  both  civilian  and  military  marchers, 
was  130,214.  Of  this  number  7876  were  contributed  by 
the  electric  and  gas  companies,  the  surface  lines  and 
elevated  railways,  3994  by  the  electrical  industries  and 
trades,  2330  by  the  engineering  societies,  526  by  the 
telegraph  companies,  7386  by  the  telephone  company, 
the  latter  figure  including  telephone  operators. 

Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company,  led  that  section  of  the  parade  in  which  the 


PUBLIC  UTILITIES  DIVISION  HEADED  BY  SAMUEL  INSULL  PASSING 
COMMONWEALTH  EDISON  BUILDING 

utility  employees  marched.  The  engineers'  section  of 
the  parade  was  led  by  Bion  J.  Arnold,  a  member  of  the 
National  Naval  Consulting  Board,  and  by  the  following 
four  members  of  the  Illinois  committee  of  the  Naval 
Consulting  Board:  P.  Junkersfeld,  F.  K.  Copeland, 
R.  W.  Hunt  and  William  Hoskins.  Gen.  George  H. 
Harries,  of  Omaha,  Neb.,  led  one  division  of  the 
marchers.  Gardner  S.  Williams,  of  Ann  Arbor,  Mich., 
a  member  of  the  Michigan  committee  of  the  Naval  Con- 
sulting Board,  also  marched  with  the  Illinois  committee. 


ENGINEERS'  DIVISION  HEADED  BY  B.  J.  ARNOLD 


Electric  Taxicabs  for  Chicago 

Following  the  lead  of  Detroit,  Chicago  will  have  elec- 
tric taxicab  service.  Guy  Woods,  the  owner  of  the 
American  Motor  Livery  Company  of  Chicago,  has  re- 
cently placed  an  order  with  the  Milburn  Wagon  Com- 
pany for  twelve  specially  built  electric  town  cars  to  be 
equipped  with  every  fine  appointment  which  the  most 
fastidious  of  high-class  livery  service  demands.  These 
cars  are  to  be  delivered  by  Nov.  1,  and  will  be  ready 
for  immediate  service. 

The  design  of  the  cab  has  been  carefully  chosen  after 
consulting  the  most  prominent  transportation  authori- 
ties. The  new  electric  cab  will  be  of  the  limousine  type, 
and  will  accommodate  five  passengers.  Mr.  Woods  vis- 
ited Detroit  and  carefully  studied  the  electric  taxicabs 
used  in  that  city,  and  the  results  of  his  investigation 
have  prompted  him  to  make  this  radical  change  from 
the  gasoline  service  which  he  has  been  offering  for  a 
number  of  years,  being  one  of  the  first  large  livery  com- 
panies to  make  the  change  from  horse-drawn  to  gasoline 
vehicles.  Mr.  Woods  is  convinced  that  the  time  is  ripe 
for  electric  vehicle  service,  and  that  the  Chicago  public 
demands  something  better  than  the  present  gasoline 
car  familiar  to  patrons  of  gasoline  taxicab  services. 

The  initial  order  of  twelve  cabs  will  in  all  probability 
be  increased  later  by  another  order  of  twenty-five  or 
thirty  more,  making  a  fleet  of  possibly  forty  electric 
taxicabs. 

Electric  taxicabs  have  for  some  time  past  been  oper- 
ated successfully  in  Detroit.  The  Detroit  Taxicab  & 
Transfer  Company  now  operates  a  fleet  of  seventy-five 
electric  cabs. 
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Methods  for  Working  on  Live  High-Voltage  Lines 

Special  Arrangements  and  Apparatus  Used  by  Georgia  Railway  and  Power  Company  When 

Changing  Insulators,  Remodeling  and   Rebuilding  Overhead  Circuits  Up  to 

110,000   Volts   Without    Interrupting   Service 


i:v  .i.  o.  Hardin 
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[EN  can  we  clear  this  line?"  is  a  question 
frequently  asked  of  load  dispatchers,  or 
system  operators,  as  they  are  sometimes 
called.  In  fact,  examination  of  main  interruption  rec- 
ords for  systems  operating  at  pressures  above  GtiOO 
volts  will  usually  show  a  high  percentage  of  the  total 
lines  "out"  to  permit  repairs.  Rarely  is  any  attempt 
made  to  change  this  condition  except  to  "hold  off"  the 
circuits  that  can  be  cut  out  during  no-load  or  light- 
load  periods.  Probably  the  explanation  is  that  prece- 
dent has  set  the  practice  of  de-energizing  high-voltage 
lines  before  allowing  work  on  them.  It  is  surprising, 
however,  that  operating  records  and  customers'  impres- 
sions of  the  service  should  be  deliberately  spoiled  by 
allowing  such  interruptions  when  the  remedy  is  sim- 
ple and  only  requires  a  little  ingenuity  on  the  part  of 
the  person  directing  the  work.  Under  favorable  con- 
ditions, immunity  from  danger  can  be  depended  on 
without  de-energizing  lines  by  the  use  of  paraffine-im- 
pregnated  manila  hemp  rope  as  an  insulating  medium, 
and  the  skillful  manipulation  of  switch  sticks  with 
special  heads  to  serve  as  mechanical  hands,  to  hold 
tools,  etc.  Additional  equipment  may  be  required  in 
the  way  of  spring  clamps  and  rigging  for  holding  the 
modified  switch  sticks,  but  in  any  event  the  work  may 
be  conducted  with  almost  as  much,  if  not  as  much, 
dispatch  as  in  the  ordinary  way,  and  certainly  without 
any  interruption  to  service.  It  may  be  pointed  out  that 
the  company  with  which  the  writer  is  connected  never 
permits  a  deliberate  interruption  to  service  without 
first  exhausting  every  possible  resource  at  its  disposal 
to  accomplish  the  result  while  the  circuit  is  energized. 
Since  continuity  of  service  is  a  measure  of  its  value, 
consumers  appreciate  this  policy  and  their  satisfaction 
is   a  most  valuable  advertisement   for   central   station 


service.    Some  of  the  methods  employed  by  the  Georgia 
Railway  &  Power  Company  for  repairing,  maintaining 

and  remodeling  overhead  high-tension  lines  will,  there- 
fore, be  explained  in  what  follows: 

Insulator  Changing 

Changing  insulators  is  probably  the  most  important 
part  of  routine  and  special  line  maintenance  in  view 
of  the  fact  that  they  form  such  a  vulnerable  part  of 
any  high-tension  electric  system  and  because  so  many 
are  used.  Although  a  relatively  large  number  of  high- 
voltage  insulators  fail  without  warning,  due  to  surges, 
defective  units  may  often  be  detected  before  they  cause 
electric  disturbances,  thus  affording  numerous  oppor- 
tunities of  replacing  them  while  the  line  is  "hot."  This 
is  especially  true  on  ungrounded  systems,  because 
failure  of  insulation  on  one  conductor  only  disturbs  the 
electrostatic  balance  with  respect  to  earth,  thereby 
altering  the  charging  current  at  high  potential. 

In  working  on  live  lines,  several  precautions  should 
be  observed.  One  is  to  keep  below  the  conductors  so 
that  in  case  an  arc  occurs  it  will  rise.  Another  ad- 
visable rule  for  linemen  is  to  keep  the  pole,  cross-arm 
or  part  of  the  insulator-changing  rigging  between  their 
bodies  and  line  conductors,  so  that  if  anything  breaks, 
a  conductor  will  not  hit  them.  In  addition,  linemen 
should  keep  their  minds  on  what  they  are  doing  and 
should  not  get  excited  or  hurry. 

Replacing  Pin-Type  Units 

Pin-type  insulators  are  the  simplest  to  change.  Pre- 
paratory to  such  operations,  the  new  insulator  is 
equipped  with  tie  wires  (each  about  3  ft.  long)  with 
loops  in  each  end.  Each  tie  wire  is  bent  around  the 
insulator   neck   so  that  the   ends   meet  and  extend   in 


FIG.  1 — STEPS  IN  THE  CHANGING  OF  INSULATORS  ON  A  LIVE  60,000-VOLT  LINE  WITH   THE  DEVICES  SHOWN   IN  FIG.  3 
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the  direction  of  the  groove,  both  ends  of  one  tie  wire 
being  on  the  opposite  side  of  the  insulator  from  the 
other  pair.  Each  pair  is  then  twisted  together  close 
to  the  insulator  and  bent  so  they  extend  vertically  but 
diverge  slightly.  Then  the  tie  wire  is  removed  from 
the  insulator  to  be  replaced  by  cutting  with  a  knife- 
edge  hook,  or  unwrapped  from  the  conductor  by  in- 
serting a  sharpened  horn  of  a  switch  stick  under  one 
end  of  the  tie  wire  and  twisting  the  stick.  When  the 
unserved  portion  of  the  tie  wire  becomes  so  long  as 
to  be  awkward  to  handle,  it  may  be  cut  off  by  means 
of  a  hacksaw  and  the  process  of  unwrapping  continued. 
In  the  very  worst  cases  the  tie  wire  does  not  have  to 
be  cut  more  than  twice. 

While  removing  the  tie  wire  the  line  conductor  should 
be  side  guyed  or  propped  in  a  line  lifter  to  prevent  its 
shifting  position  and  causing  damage  when  separated 
from  the  insulator.  After  the  conductor  is  lifted  clear 
of  the  insulator  with  a  fork  or  "Y"  stick,  the  old  in- 
sulator is  removed  by  hand,  the  new  one  put  in  place 
with  the  tie  wires  in  line  with  the  conductor  and  the 
latter  lowered  into  the  insulator  groove  provided  for  it. 
With  this  done,  the  tie  wire  loops  are  seized  in  turn 
by  a  switch  hook  and  "served"  or  twisted  around  the 
conductor.  Linemen  can  become  very  adept  in  this 
operation  and  make  as  neat  appearing  ties  as  can  be 
made  with  pliers.  The  tie  wire  loops  are  twisted  off 
close  to  the  conductor  by  turning  the  switch  hook  a 
few  times.  When  two  insulators  are  close  together  as 
in  double-arm  construction,  usually  one  tie  wire  per 
insulator   is   used. 

If  the  conductor  is  too  heavy  to  handle  with  a  fork 
stick,  the  lifting  device  marked  K  in  Fig.  3  may  be 
used.  On  lines  operating  at  40,000  volts  and  below, 
the  lifting  pole  may  be  mounted  in  a  cross-arm  hook, 
but  on  higher  voltages  it  should  be  mounted  on  its  own 
cross-arm.  By  fastening  the  insulator  changer  half- 
way between  two  pin  insulators,  both  insulators  may 
be  changed  without  remounting  the  changer.  When 
there  is  any  side  stress  either  the  lifting  machine  or  a 
paraffine-treated  rope  and  switch  stick  are  used.  The 
operations  described  can  be  performed  in  less  than  five 


minutes  under  favorable  conditions,  and  in  fifteen  to 
twenty  minutes  at  the  most  under  the  worst  conditions 
of  installing  rigging  to  care  for  side  and  vertical 
strains. 

Changing  Suspension  and  Strain  Insulators 

Suspension  insulators  may  be  changed  in  approxi- 
mately the  same  manner  as  pin-type  insulators,  except 
that  no  tie  wires  have  to  be  handled.  Being  employed 
usually  on  much  higher  voltage  lines,  however,  suspen- 
sion insulators  must  be  changed  with  higher  insulated 
tools.  A  conductor-lifting  pole  like  that  mentioned  be- 
fore is  employed  to  take  the  conductor  weight  off  the 
insulators  while  the  cotter  key,  between  the  insulators 
and  the  line  hanger,  is  being  pulled  to  separate  them. 
With  this  done,  the  line  conductor  may  be  propped  at 
a  safe  distance  to  permit  replacing  the  insulators.  The 
new  ones  may  be  readily  coupled  to  the  line  by  hold- 
ing the  latter  where  desired  in  the  line  lifter  and  driv- 
ing the  cotter  key  home  with  the  cotter  key  puller. 

Replacing  dead-end  insulators  may  be  performed  es- 
sentially the  same  on  all  voltage  lines  except  where  a 
large  number  of  disks  are  connected  in  series.  Under 
such  conditions  a  cradle  is  used  to  hold  all  insulators 
except  the  one  nearest  the  line,  so  that  in  pulling  up 
the  line  all  the  slack  will  occur  between  the  line  and  the 
first  insulator,  thus  making  it  unnecessary  to  pull  the 
line  more  than  6  in.  to  uncouple  the  string  from  the 
line.  The  slack  is  pulled  up  with  the  regular  tackle 
of  treated  rope  and  "come  along"  wire  grips  equipped 
for  handling  with  a  switch  stick.  Through  one  lever 
of  the  wire  grip  is  looped  a  piece  of  tie  wire  so  the 
grip  will  open  when  picked  up  on  the  end  of  a  switch 
stick.  To  this  loop  is  fastened  the  treated  rope  which, 
in  turn,  is  threaded  through  a  snatch  block  attached  to 
a  cross-arm.  The  wire  grip  is  placed  on  the  line  con- 
ductor as  far  from  the  pole  as  can  be  conveniently 
reached  with  a  switch  stick.  Two  men  are  required  to 
place  and  operate  this  tackle. 

After  the  stress  on  the  insulator  has  been  relieved, 
it  is  unhooked  from  the  line  clamp  with  switch  stick; 
the  new  insulator  substituted,  and  the  tackle  released. 


FIG. 


2— FOUR  STEPS  IN   THE  CHANGING   OF   INSULATORS  ON    50,000-VOLT    TOWER    LINE    WITHOUT    INTERRUPTING    SERVICE 
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I  [G.    3      SPECIAL  TOOLS   AND   DEVICES    t'Shl)   WHEN    WORKING  ON  LIVE    HIGH-VOLTAGE   LINES 

.1  Dead  end  or  strain  clamp  used  In  live  line  work.  />'  stick  for  use  with  line  chimps,  .shown  as  ./,  for  handling  ropes, 
straightening  wire,  removing  Insulator  tie  wires,  etc.  C  Tower  clamp  used  with  Johnson  line  clamp  on  a  jumper  tor 
grounding  conductors  on  towers  when  working  on  dead  lines  with  bare  hands.  l>  Stick  for  handling  suspension  type  In- 
sulators, /•;  Stick  used  to  pull  cotter  keys,  i  Tongs  for  holding  live  lines  while  beinK  cut  with  hacksaw  shown  at  B 
O — Socket  wrench  tor  tightening  bolts  in  strain  clamps  when  used  on  live  lines.  H — Hacksaw  mounted  for  live  line  work, 
/  Safety  stick  for  use  with  line  clamps  and  designed  to  prevent  possibility  of  dropping  the  clamp  when  this  would  be 
serious.      ./      .lohnson    transmission   line   clamp       K      Johnson    insulator   changer   for   handling   conductors   operating   at    voltages 

from  10.000  to  no, nnn. 


If  the  insulator  has  a  ball-and-socket  coupling,  an  in- 
sulated cotter  key  puller  is  used  to  withdraw  the  cotter 
key.  A  fork  stick  is  serviceable  in  this  operation,  be- 
cause it  will  fit  snugly  around  the  insulator  cap.  For 
double-strain  construction  two  grips  are  used,  the  tackle 
being  allowed  to  rest  on  the  cross-arms,  thus  releasing 
the  insulators  on  both  sides  at  the  same  time.  Side 
guys  of  treated  rope  can  be  used  to  advantage  in  equal- 
izing  side  stresses. 

Strain  or  dead-end  clamps  like  the  one  shown  in  Fig. 
3  are  often  useful  in  repair  work  as  well  as  for  per- 
manent installations  which  have  to  be  made  on  "live" 
lines  because  they  can  be  snapped  on  a  line  conductor 
and  slid  to  the  desired  clamping  point  with  a  switch 
stick.  In  this  position  the  nuts  can  be  screwed  up 
with  an  insulated  socket  wrench,  after  which  the  springs 
may  be  removed  by  pulling  the  brass  holding  wires 
shown  in  the  eyes  of  each  spring  pin.     To  dead  end  a 


line  extra  long  eyebolts  are  employed,  and  insulators 
connected  thereto  by  means  of  a  forked  stick,  then 
the  slack  is  taken  up  by  screwing  up  the  eyebolt  nut. 

Removing  Old  Cross-Arms  and  Poles  and  Sub- 
stituting New  Ones 

To  change  a  cross-arm  without  interrupting  service 
requires  the  use  of  a  paraffine-treated  rope  and  a  con- 
ductor lifter  or  prop  supported  by  its  own  cross-arm. 
For  this  purpose  new  dry,  hemp  rope  of  any  size  desired 
is  boiled  in  paraffine  for  twenty-five  minutes  and  then 
cooled,  care  being  taken  not  to  allow  the  paraffine  to 
overheat  or  the  rope  to  burn  by  coming  in  contact  with 
the  vessel  in  which  the  paraffine  is  melted.  A  rope  so 
treated  will  stand  a  flash-over  voltage  for  any  part  of 
its  length,  nevertheless  it  should  not  be  allowed  to  lie 
on  the  ground  very  long.  When  it  becomes  dirty  it 
should  be  replaced  by  a  new  rope.     The  conductor-prop 


FIG.  4 — METHOD  OF  REPLACING  INSULATORS  ON  THREE-WAY  STRAIN   POLE  OF   22,000-VOLT   LINE  WITHOUT   INTERRUPTING  SERVICE 
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FIG.   5 — FIVE  STEPS   IN   THE  CHANGING  OF   A    PIN-TYPE   INSULATOR  ON   A   11,000-VOLT   POLE   LINE 


cross-arm  is  attached  about  3  ft.  below  the  cross-arm 
to  be.  changed,  but  on  the  opposite  side  of  the  pole. 
Then,  each  conductor  in  turn  is  detached  from  its  in- 
sulator as  explained  before,  forced  out  of  reach  of  the 
cross-arm  and  side  guyed  by  a  treated  rope.  The  last 
to  be  removed,  however,  may  be  left  propped  cut  of 
reach  in  the  lifting  device.  The  treated  rope  is  hooked 
to  the  conductors  by  means  of  switch  sticks.  The  re- 
verse process  is  employed  in  connecting  the  wires  to 
the  new  cross-arm. 

■Changing  Suspension  Insulators  on  a  Live  110,000.- 
Volt  Line  of  Either  Wood-Pole  or  Steel- 
Tower  Type 

The  changing  of  a  suspension-type  insulator  on 
110,000-volt  lines  of  the  wood-pole  type  of  construc- 
tion, while  under  voltage,  is  essentially  the  same  in  all 
details  as  the  changing  of  suspension  insulators  on 
wood-pole  lines  operating  at  lower  voltages.  A  stand- 
ard insulator  changer  such  as  already  mentioned  and 
shown  as  K  in  Fig.  3  is  used  for  this  purpose.  The  op- 
eration   is    exactly    the    same    in    both    cases,    except 


in  the  case  of  the  higher  voltages  when  clearances  in 
proportion  to  the  voltage  must  be  allowed.  The  fact  that 
the  voltage  is  high  must  constantly  be  kept  in  mind, 
and  common-sense  precautions  must  be  taken,  such  as, 
not  working  above  a  wire;  not  working  in  such  a  posi- 
tion that  if  an  arc  were  started  the  wind  would  blow 
it  toward  the  lineman;  not  working  with  damp  tools, 
or  in  a  rain  or  thunder  storm,  etc.  All  details  in 
connection  with  this  work  have  been  fully  described  in 
connection  with  work  on  lower  voltages. 

In  the  case  of  tower  lines — if  the  spans  are  not  too 
long  the  insulator  changer  is  also  used,  its  limitations 
being  mechanical  ones  only,  such  as  the  weight  of  con- 
ductor to  be  lifted.  In  the  case  of  very  long  spans  and 
heavy  conductors,  the  insulator  changer  cannot  be  used 
to  handle  the  conductors,  but  they  can  be  handled  en- 
tirely by  means  of  treated  rope,  in  very  much  the  same 
way  as  they  would  be  if  the  line  were  dead.  The 
changing  of  a  suspension  insulator  on  a  double-circuit 
110,000-volt  tower  line  will  serve  to  illustrate  the  vari- 
ous steps  of  the  method  used  at  this  voltage. 

To  make  the  change,   a  long  treated  line   is  passed 


FIG.  6 — STEPS  IN  THE  PROCESS  OF  CUTTING  IN  METERING  EQUIPMENT  ON   A   22,000-VOLT    LINK 
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through  a  match  block  which  li  Attached  to  the  ground 
line.  At  the  top  of  the  tower  one  end  of  this  line, 
to  which  la  served  a  hook,  la  lowered  through  the 
natch  block  and  the  hook  caught  on  the  conductor  ol 
the  phase  on  which  the  Im  ulator  la  to  be  changed.  The 
other  rial  of  this  same  line  should  be  long  enough  to 
extend  to  thf  base  of  the  tower  where  bj  means  of  a 
set  of  blocks  the  line  conductor  can  be  raised  and  low 
ered.  To  this  same  conductor  la  hooked  another  treated 
line  which  arts  as  a  side  guy  or  "pull-off"  line.  With 
the  ropes  so  arranged,  tin-  conductor  can  be  raised  and 
the  insulators  uncoupled  by  means  of  a  Corked  stick, 

COtter  key  puller,  etc.,  and  then  the  Conductor  pulled 
to  one  aide  Until  there  is  sullicient  clearance  for  B  line- 
man to  get  to  the  String  of  insulators  and  make  the 
change.  Alter  the  insulators  have  been  replaced,  the 
line  can  be  coupled  to  the  string  of  insulators  in  the 
same  manner.  It  is  needless  to  say,  that  it  is  advis- 
able that  all  linemen  keep  in  the  clear  while  the  con- 
ductor is  being  moved,  and  that  they  should  stay  in 
the  clear  until  all  ropes  holding  the  conductor  have  been 
tied,  as  it  is  not  desirable  to  depend  on  the  groundman 
to  hold  the  ropes   under   heavy   strain. 

Changing  a  Dead-Enq  Insulator  on  a  110,000- Volt 
Steel-Tower  Line  or  Wood-Pole  Line 

The  process  of  changing  a  dead-end  insulator  on  a 
1 10,000-volt  line  while  under  voltage  is  exactly  the  same 
as  changing  a  dead-end  insulator  on  a  lower  voltage  line, 
except  that  the  strings  of  insulators  are  very  much 
longer,  and  the  treated  pulling  line  cannot  be  pulled  up 
as  short  or  as  close  to  a  dead  ground  without  running 
a  serious  risk  of  a  flash-over.  The  most  serious  diffi- 
culty is  encountered  from  the  extreme  length  of  a 
string  of  insulators  due  to  the  fact  that  as  soon  as  a 
pull  is  made  on  the  line  the  string  of  insulators  sags 
and  locks  itself  so  that  it  is  almost  impossible  to  un- 
couple them.  To  overcome  this,  use  is  made  of  what 
is  known  as  an  insulator  cradle.  This  cradle  consists 
of  two  pieces  of  2-in.  by  4-in.  treated  timber  with 
notches  cut  in  them,  the  notches  being  so  spaced  that 
the  edges  of  the  insulator  skirts  will  mesh  with  the 
notches.  These  timbers  are  tied  together  with  short 
pieces  of  rope,  making  what  is  very  similar  in  all  ap- 
pearances to  a  rope  ladder.  This  cradle  when  lowered 
from  above  and  put  around  a  string  of  dead-end  insu- 
lators will  hold  the  string  straight  and  rigid.  The 
cradles  may  be  made  in  lengths  sufficient  to  include  all 
insulators  in  a  dead-end  string,  except  the  one  nearest 


the  line.  If  the  atring  of  insulators  is  held  in  a  cradle 
and  a  pull  made,  all  slack  will  come  at  the  insulator 
nearest  the  line  and  it  is  Only  nccessar\  to  move  the 
line  about  -  in.  to  enable  the  string  to  be  uncoupled 
I  roil  i  the  line.  A  1 1  or  this  String  Of  insulators  is  uncoupled 
from  the  line  thej  can  easily  be  swung  at  right  angles 
and  into  the  tower,  all  weight,  being  rained  by  the 
I  radle.  In  this  position  the  bad  insulators  can  be  easily 
replaced,  the  string  swung  out  into  position  again,  and 
COUpled  to  the  line.  It  is,  of  course,  necessary  to  have 
as  many  different  cradles  as  there  are  different  makes 
of  insulators  used  at  the  dead  end  points  of  the  tr. 
mission  lines. 

The  coupling  and  uncoupling  of  insulators  is  done 
with  tools  exactly  the  same  as  those  described  for  live 
work  on  lower  voltage  lines,  except  that  they  are 
mounted  on  the  end  of  12-ft.  treated  sticks  instead  of 
8- ft.  treated  sticks. 

To  replace  a  pole,  the  new  pole  should  be  erected  as 
close  to  the  old  one  as  possible,  and  the  conductor  lifter 
mounted  on  the  new  pole.  Then  the  conductors  are 
propped  or  guyed  at  convenient  distances  from  the  pole, 
as  explained  before;  the  cross-arms  on  the  old  pole  dis- 
carded or  attached  to  the  new  pole,  and  the  old  pole 
taken  down.  The  line  conductors  are  then  replaced 
exactly  as  before. 

Numerous  uses  are  made  of  spring  clamps,  such  as 
connecting  apparatus,  tapping  live  lines,  grounding  to 
permit  repairs,  to  serve  as  sectionalizing  switches,  etc. 
To  disconnect  a  bank  of  transformers  from  their  buses 
when  connected  thereto  by  spring  clamps,  a  dry  rope 
is  stretched  near  the  transformer  leads  between  con- 
venient points  on  the  station  framework.  The  clamps 
are  then  removed  from  the  buses  by  a  switch  stick  and 
snapped  on  the  rope  at  safe  distances  apart.  When 
metering  equipment  must  be  removed  from  service,  the 
series  circuits  are  shunted  by  jumpers  having  spring- 
clamp  terminals  and  the  meters  separated  from  the 
leads  by  switch  sticks.  To  permit  repair  to  equipment 
connected  in  the  ordinary  way,  the  apparatus  is  shunted 
by  jumpers  with  spring-clamp  terminals  and  the  ap- 
paratus leads  severed  with  a  highly  insulated  hack  saw. 
Spring  clamps  are  used  to  re-connect  the  repaired  ap- 
paratus and  permanent  connections  made  later  if  de- 
sired. 

The  line  lifter,  clamps  and  special  tools  shown  in  the 
illustrations  of  this  article  were  devised  by  T.  F.  John- 
son, superintendent  of  transmission  of  the  Georgia 
Railway  &  Power  Company. 
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FIG.    7 — METHOD   OF   REPLACING   BROKEN    CORNER   POLE   AND   CHANGING   INSULATORS    ON    A   22,000-VOLT    LINE    WHILE   IN    SERVICE 
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Lubrication  of  Station  and  Industrial  Machinery— III 

Suggestions  in  Regard  to  the  Storage,   Filtration  and  Recovery  of  Lubricating  Oil  that 
Tend  to  Improve  Its  Usefulness  and  Reduce  Machine  Maintenance  Costs 

By  Dr.  Arthur  Curtis  Scott 

Consulting  Engineer,  Dallas,  Tex. 


THE  sections  of  this  article  which  have  appeared 
in  the  April  8  and  May  12  issues  of  the  Elec- 
trical World  have  considered  chiefly  the  matter 
of  economic  lubrication  of  machinery  with  respect  to 
the  design  and  characteristics  of  bearing  surfaces,  and 
the  properties  of  suitable  lubricants. 

The  responsibility  for  the  economical  operation  of 
machinery,  with  respect  to  the  lubrication  thereof,  has 
been  largely  placed  upon  the  manufacturers  of  ma- 
chinery and  of  lubricants  in  the  interests  of  the  oper- 
ator. It  must  be  recognized,  however,  that  the  operator 
cannot  be  relieved  of  definite  responsibility  in  the 
economical  use  of  lubricants,  even  though  the  machin- 
ery and  the  lubricants  may  be  perfect  in  character. 
The  operator  must  concern  himself  with  the  cleanliness, 
proper  amount,  and  possible  repetitions  of  use,  of  the 
lubricant  as  affecting  the  maintenance  and  economical 
operation  of  machinery  under  his  care. 

Storage  of  Oils 

As  a  first  consideration  the  storage  of  oils  deserves 
attention,  quite  as  much  for  the  smaller  plants  as  for 
the  large  ones.  In  many  small  plants  the  oil  is  stored 
in  pump  cans,  and  impurities  may  be  introduced  in  the 
transfer  from  barrels  to  storage  cans,  or  the  can  covers 
may  be  left  open  permitting  dust  and  grit  to  be  blown 
into  them  and  thus  cause  the  oil  to  give  trouble  subse- 
quently. In  the  filling  of  both  large  and  small  storage 
tanks  from  barrels,  a  fine  wire  gauze  strainer  should 
be  so  made  and  placed  over  the  inlet  to  the  tanks  as 
to  preclude  any  foreign  substance  from  passing  in  with 
the  oil,  and  should  be  readily  removable  for  cleaning. 
To  reduce  the  risk  of  grit  entering  the  small  cans  which 
may  be  filled  from  a  storage  tank,  the  outlet  of  the 
tank  should  be  provided  also  with  a  removable  wire  or, 
preferably,  cotton  gauze  strainer. 

The  aim  of  these  remarks  is  not  to  state  anything 
new  to  the  average  operating  engineer,  but  the  writer 
considers  them  significant  because  he  has  witnessed 
trouble  with  hot  bearings,  which  was  attributed  to  the 
general  quality  of  the  oil  used,  when  it  appeared  more 
likely  that  carelessness  in  the  storing  and  handling  of 
the  oil  was  responsible  for  the  trouble.  In  this  con- 
nection also  it  may  be  observed  that  semi-solid  and 
solid  lubricants  should  always  be  stored  in  such  manner 
as  to  preclude  the  admission  of  any  grit  that  may  fall 
or  be  blown  in  their  vicinity.  Moreover,  in  the  use  of 
graphite  as  a  lubricant,  care  should  be  taken  to  see 
that  no  grit  is  present,  as  occurs  in  the  natural  product. 
Rubbing  the  graphite  on  the  thumbnail  will  enable  one 
to  detect  the  presence  of  grit  in  perhaps  the  most  sensi- 
tive way. 

A  word  may  be  said  here  with  reference  to  the  stor- 
age of  fuel  oil.  Steel  tanks  are  common  for  the  purpose, 
placed  both  above  and  under  ground,  and  in  more  recent 
years  reinforced  concrete  tanks  have  been  found  to  be 
serviceable.  In  order  to  keep  the  temperature  of  the 
oil  more  uniform  it  is  desirable  to  place  steel  tanks  in 
the  ground,  but  in  many  locations  the  acids  in  the  soil 
corrode  the  steel  exterior  rapidly,  thus  rendering  the 
tanks  useless.  About  four  years  ago  the  writer  replaced 
two  such  underground  steel  tanks  with  reinforced  con- 
crete ones.  The  latter  have  shown  no  evidence  of  leak- 
age and  appear  to  be  permanent  in  character.    It  should 


be  said,  however,  that  these  concrete  tanks  are  under- 
ground, and  it  would  appear  at  the  present  time  that 
such  tanks  placed  above  ground  can  hardly  be  relied 
upon  to  give  good  service  permanently.  The  writer 
has  also  supervised  the  construction  of  other  concrete 
fuel-oil  storage  tanks,  similarly  placed  in  the  ground, 
which  are  entirely  satisfactory  in  service.  The  cost  is 
less  than  for  steel  tanks,  and  the  corrosive  action  of 
ground  water  carrying  active  salts  is  eliminated. 

Clarification  and  Recovery  of  Lubricating  Oil 

Sections  I  and  II  of  this  article  have  evidenced  the 
variety  of  lubricated  bearing  surfaces  of  machinery 
which  must  be  dealt  with  in  connection  with  use  of  oil 
and  have  endeavored  to  partially  classify  the  service 
and  to  correlate  with  same  the  characteristics  of  lubri- 
cants. 

Economical  lubrication  involves  the  repeated  use  of 
oil  until  its  vitality  as  a  lubricant  shall  have  been  prac- 
tically exhausted.  While  there  are  several  efficient 
types  of  clarification  apparatus  available  at  the  present 
time,  it  appears  that  their  use  is  not  as  universal  as 
it  should  be,  and  in  many  cases  their  characteristics 
are  not  sufficiently  understood  to  enable  the  operator  to 
profit  by  the  results  possible  through  their  installation. 

All  forms  of  settling  and  filtering  apparatus  have 
their  limitations,  because  while  they  may  efficiently  re- 
move carbon,  metal  dust,  grit  and  other  impurities  col- 
lected by  the  oil  which  has  passed  over  bearing  sur- 
faces, they  do  not  indicate  the  change  in  viscosity, 
volatility  and  other  characteristics  of  the  oil  as  a  lubri- 
cant, and  hence  the  number  of  safe  repetitions  of  use, 
and  the  difference  in  amount  to  be  used  in  many  cases 
of  repetition,  is  not  well  defined  among  operators. 

This  feature  is  considered  to  be  of  great  significance 
in  the  larger  plants,  where  pipe  feed  is  used  with  tur- 
bines and  engines,  and  when  an  operator  shall  have  a 
knowledge  of  the  true  characteristics  of  the  new  oil 
he  is  using,  then  might  he  profitably  supplement  his 
clarifying  apparatus  with  a  viscosimeter,  and  other 
simple  physical  and  chemical  apparatus  to  quickly  test 
his  clarified  oil  periodically  and  determine  the  per  cent 
of  useful  life  remaining  in  it  for  service. 

The  writer  considers  that  the  practice  with  some 
operators  of  adding  a  little  new  oil  from  time  to  time 
to  the  old  which  is  being  used  over  and  over  again,  is 
a  mistake,  unless  apparatus  is  in  use  to  prove  that  the 
new  oil  mixes  with  the  old  in  a  uniform  manner,  for  it 
is  believed  that  cases  are  rare  where  such  mixing 
shows  proper  homogeneity  and  ultimate  economy.  The 
prime  consideration  is  to  maintain  the  integrity  of  the 
bearing  surfaces,  over  the  longest  possible  time,  and 
thereby  reduce  maintenance  charges.  The  less  he 
mixes  his  oils,  as  a  general  proposition,  the  less  will  it 
be  necessary  to  learn  facts  about  their  serviceability. 

As  an  illustration  of  what  the  writer  considers  to 
be  good  practice  in  this  regard,  the  operating  engineer 
of  a  medium-size  steam-turbine  plant,  of  about  16,000 
kva.  rating,  pumps  his  turbine  bearing  oil  over  and 
over  for  a  week,  and  then  draws  it  off  into  a  combined 
settling  tank  and  filter.  At  the  same  time  the  turbine 
tank  is  refilled  with  filtered  oil,  and  this  practice  is  con- 
tinued from  week  to  week  until  the  batch  of  oil  is,  in  his 
judgment,  unsafe  to  use.     The  oil  is  then  taken  from 
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the  Biter  and  11  ed  for  auxiliary  machinerj  In  the  plant. 
A  new  batch  of  oil  la  Introduced  Into  the  turbine  stor 
and  the  Altering  procesa  la  repeated.  The  chiel 
auggeationa  thai  mighl  be  made  with  reference  to  all 
around  economy  in  the  practice  outlined  are:  Firat,  lome 
arrangement  should  be  made  to  cool  the  oil  coming  from 
the  turbine  bearinga  before  it  [a  pumped  over  them 
again,  aa  the  temperature  by  theromometer  runs  about 
L70  deg,  Pahr.;  aecond,  the  uae  of  a  viacoaimeter  peri 
odically,  together  with  some  Bupplementarj  teating 
equipment,  might  serve  to  prolong  the  period  over  which 

a   batch  of  oil  ia  now    used  on  the  turlun. 

it  is  not  considered  desirable  in  this  brief  article  to 
diseuss  the  merits  of  oil  clarification  apparatus,  but 
the  writer  believea  that  a  prime  requisite  of  any  so- 
called  "oil   filter"   ia  a  capacious  sedimentation  tank, 

wherein  the  oil  which  was  used  once  or  oftener  may 
have  ample  time  to  remain  in  a  quiescent  state  until 
the   heavier   foreign   particles  shall    have  settled  out    by 

gravity.     Then  the  upper  and  clearer  portion  should  be 

tittered,  without  disturbing  the  lower  strata,  which 
will  be  fouled  with  sediment.  Numerous  filter  materials 
are  available  such  as  excelsior,  cotton  waste,  bone  black, 
muslin,  etc.,  but  none  of  these  materials  will  remove 
impurities  of  a  certain  class,  when  the  attempt  at  rapid 
clarification  is  made,  without  previous  sedimentation  of 
the  oil. 

In  this  connection  it  may  be  remarked  that  the  use 
of  one  of  the  high-grade  filters  by  the  writer,  in  con- 
nection with  a  forced-feed  lubricating  system  on  a 
large  internal  combustion  engine,  was  quite  unsatis- 
factory in  the  clarification  of  the  oil,  until  supplemented 
with  a  home-made  sedimentation  tank,  having  three 
compartments,  two  of  which  were  used  for  sedimentation 
alone,  the  first  containing  a  readily  removable  and 
cleanable  excelsior  "pack,"  In  this  supplementary 
tank,  provision  was  made  for  siphoning  the  top  oil  from 
one  compartment  to  the  bottom  of  the  next  following, 
and  valve  connections  at  the  bottom  for  removing  the 
sludge  oil.  The  reason  for  the  inefficiency  of  the  stand- 
ard filter  alone  to  do  the  work  is  attributable  to  the 
fact  that  too  much  carbon-surcharged  oil  was  run 
through  it  in  a  given  time.  The  filter  material  did  not 
remove  the  carbon,  and  the  oil  was  about  as  black  when 
it  left  the  filter  as  when  it  entered  it.  The  supplemen- 
tary tank  afforded  the  necessary  time  required  to  allow 
the  carbon  to  settle  out  and  produce  satisfactory  re-  " 
suits.  It  may  be  noted  also  that  no  water  was  used  in 
this  clarification  apparatus.  This  fact  is  referred  to 
here  because  it  is  presumed  by  some  that  water  is  a 
necessary  factor  in  such  purification  of  oil.  Unless  the 
water  be  charged  with  certain  chemical  ingredients, 
and  agitated  with  the  oil,  and  then  the  mass  allowed 
to  separate,  in  which  process  may  be  involved  the  fac- 
tors of  reaction  and  precipitation,  as  well  as  sedimenta- 
tion, the  writer  has  never  been  able  to  discover  any 
advantage  in  the  use  of  water  in  a  clarification  appa- 
ratus. A  very  dirty  oil,  when  poured  into  water,  will 
invariably  rise  to  the  top  without  leaving  behind  any 
of  its  impurities.  The  surface  tension  of  the  oil  film 
of  the  globules  is  quite  sufficient  to  withhold  the  fine, 
heavier-than-water  impurities  within  them  indefinitely, 
in  the  presence  of  no  greater  agitation  than  that  of 
merely  pouring  the  oil  into  the  water. 

With  reference  to  the  use  of  filters  in  small  power- 
plant  work,  it  should  be  said  that,  as  such  filters  are 
commonly  constructed,  the  practice  of  collecting  the 
drips  from  pans  and  pouring  same  into  the  filter  at  all 
times  of  day  or  night,  whenever  it  is  convenient,  is 
most  detrimental  to  the  possible  purification  of  the  oil. 
Every  time  a  batch  is  poured  in  the  previous  ones  will 
be  stirred  up  more  or  less,  and  the  normal  process  of 
sedimentation    interfered   with.      Much    better   results 


will   be  obtained  ordinarily   by  collecting  the  drips  in  a 

receptacle  and  emptying  this  oil  into  the  filter  once  a 

day,  or,  in  general,  at.  such  times  as  to  leave  the  oil 
in  the  filter  entirelj  quiescent  over  as  many  hours  as 
possible,  commensurate  with  the  capacity  of  the  filter 
and  the  amount  of  oil  to  be  reused. 

The  writer  is  not  unaware  of  the  fact  that  the  con- 
tinuous system  of  clarification  of  oil  is  comparable  in 
efficiency  with  the  intermittent  system  under  certain 
conditions,  but  with  either  system  the  economical  re- 
sults sought  will  be  obtained  most  readily  by  the  use  oi 
reasonably  capacious  sedimentation  tanks,  which  allow 
a  considerable  period  of  time  for  gravity  to  slowly  act 
in  separating  the  foreign  matter  from  the  oil. 

A  pipe  feed  system  layout  including  oil  clarification 
apparatus  the  writer  considers  decidedly  beneficial  and 
economical  in  many  small  plants,  where  the  splash  and 
ring  oiling  apparatus  are  in  use.  A  simple  system  of 
stream  feed  lubrication,  with  proper  facilities  for  the 
clarification  of  the  oil,  will  prolong  the  life  of  the  ma- 
chinery, reduce  the  maintenance  costs,  and  pay  large 
interest  on  the  investment,  when  compared  with  the  too 
common  practice  of  using  dirty  oil  almost  continuously. 
To  change  present  splash  and  ring  oiling  systems  may 
necessitate  the  placing  of  oil  guards,  stream  feed  cups, 
small  pumps,  etc.,  but  the  use  of  clean  oil  in  relatively 
large  quantity  over  and  over  again  with  stream  feed, 
can  readily  be  shown  to  amply  justify  such  changes  and 
additions  as  may  be  necessary  in  the  majority  of  plants. 

In  large  plants  involving  matters  of  both  high  speed 
and  high  temperature  lubrication,  provision  should  be 
made  in  the  interest  of  the  durability  of  the  bearing 
surfaces,  to  cool  the  oil,  but  entirely  independently  of 
the  clarification  apparatus,  however,  as  heat  augments 
the  sedimentation  process  of  clarification.  Moreover, 
large  power  plants  in  general  should  find  extensive  use 
for  the  viscosimeter,  and  testing  equipment  for  vola- 
tility and  carbon  content  of  lubricating  oils,  in  the  in- 
terests of  economy  in  maintenance  of  machinery  par- 
ticularly as  well  as  in  reduced  consumption  of  lubricat- 
ing oil. 


Conservation  Congress  Indorses  Naval 
Consulting  Board 

The  Sixth  National  Conservation  Congress  which 
recently  held  its  annual  meeting  at  Washington  passed 
the  following  resolutions  in  support  of  the  nation-wide 
work,  with  an  organization  of  more  than  30,000 
trained  engineers,  of  the  committee  on  industrial  pre- 
paredness of  the  Naval  Consulting  Board  of  the  United 
States : 

Whereas,  The  present  war  in  Europe  has  shown  that 
national  defense  in  this  age  is  secured  not  only  by 
armed  men,  but  by  organized  industries,  and 

Whereas,  The  committee  on  industrial  preparedness 
of  the  Naval  Consulting  Board  of  the  United  States  is 
engaged  in  organizing  the  industrial  resources  of  this 
country  for  public  service  in  national  defense,  and 

Whereas,  At  the  request  of  the  President  of  the  Uni- 
ted States,  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  Engineers,  the 
American  Society  of  Mechanical  Engineers,  the  Ameri- 
can Institute  of  Electrical  Engineers  and  the  American 
Chemical  Society  are  actively  co-operating  with  the 
committee  on  industrial  preparedness  in  this  work; 
therefore, 

Be  It  Resolved,  That  we  heartily  indorse  and  pledge 
our  support  to  the  patriotic  work  of  the  engineers  and 
the  committee  on  industrial  preparedness  of  the  Naval 
Consulting  Board  of  the  United  States  and  commend 
their  able  and  patriotic  work. 


June  10,  1916 
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Installation  Costs  for  Industrial  Plant  Substations 

Construction   and   Operation  Features,   Detailed   Costs,  Service  Requirements  and  Revenue 
for  Small  Out-door  Substations  Serving  Southern  Industrial  Plants 

By  N.  Nesbitt  Teague 


SMALL  outdoor  substations  are  rapidly  finding  a 
more  and  more  extensive  application  in  both  large 
and  small  transmission  systems  on  account  of  the 
economic  engineering  which  they  make  possible  in  serv- 
ing small  loads.  Through  the  data  and  brief  descrip- 
tions which  follow  the  writer  has  endeavored  to  show 
some  interesting  examples  of  a  successful  supply  of 
power  by  the  use  of  this  type  of  station;  the  cost  of 
construction  for  the  stations  and  extensions  thereto;  the 
operating  and  load  conditions;  the  extent  and  nature  of 
the  demand  and  the  equipment  operated. 

These  stations  are  operated  on  a  13,000-volt,  three- 
phase,  60-cycle,  isolated  delta  distribution  network  lo- 
cated in  the  South,  and  serve  industrial  plants  such  as 
cotton  mills,  cotton  oil  mills,  kaolin  mines,  silk  mills, 
chemical  and  fertilizer  works,  etc.  Twenty-four  hour 
service  is  required  and  interruptions  to  this  service 
would  cause  an  inestimable  loss  to,  say,  the  cotton  mill, 
where  hundreds  of  operatives  would  be  idle,  or  to  the 
brick  yard,  where  hundreds  of  bricks  would  be  burned 
if  the  blowers  were  idle.  Such  concerns  as  this,  whose 
old  steam-engine  advocates  are  yet  dubious  of  central 
station  service,  must  be  pleased  if  the  company  is  to 
hold  its  present  customers  and  obtain  other  similar 
loads  in  this  locality.  Typical  contracts  are  cited  to 
show  the  nature  of  the  agreements  of  the  company  with 
its  consumer,  and  the  losses  and  penalties  for  service 
interruptions. 

The  following  is  a  contract  with  a  cotton  mill  served 
by  the  substation  referred  to  in  Table  X. 

SECONDARY      POWER      CONTRACT      FOR      ELECTRICAL 
ENERGY 

Agreement  entered  into  this day  of   ,  191.  ., 

between  the company,  hereinafter  called  the 

"company,"  and  the   Manufacturing  Company, 

hereinafter  called  the  "customer." 

Witnesseth  : — For  and  in  consideration  of  the  mutual  covenants 
and  agreements  hereinafter  contained,  the  parties  hereto  agree 
with  each  other  as  follows  : 

(1)  The  company  agrees  to  furnish  to  the  customer,  and  the 
customer  agrees  to  take  from  company  (except  when  prevented 
by  causes  beyond   the   control   of  either  party),   for  and  during  a 

period  of  five  years  beginning or  as  soon  as  the 

company  shall  be  able  to  deliver  energy  to  the  customer,  and  a 
complete  connection  is  made  between  the  transmission  lines  of 
the  company  and  the  completely  installed  electrical  apparatus  of 

the  customer,  which  shall  not  be  later  than all 

electrical    energy    hereinafter   defined    as   secondary    power,    in    the 


form  of  three-phase  alternating  current  at  ■<  pressure  of  &PPJ°**" 
mately  1.3,000  volts,  and  al  a  normal  frequencj  ol  80  cycles  per 
second  will)  allowable  variation  ol    •  :,I"A'    '" 

below    normal,    thai   shall    be    required    bj    the   customer   tor  taw 

operation  of  Its  cotton  nulls  located  al    to  the  enem 

and  for  the  operation  of  a  maximum  demand  <>i  625  hp. 

(2)  By  "secondary  power"  is  rneanl  such  energy  as  lne  co'"" 
pany  agrees  to  furnish  and  supply  elghl  months  out  of  each  con- 
Becutive  twelve  months  period  ol  this  agreement,  ■''"'  1S„SU 
energy  as  the  company  reserves  to  Itself  the  right  to  shut  on  ana 
discontinue  the  supply  thereof,  by  giving  the  customer  twentj -tour 
hours'  notice  of  its  intention  to  discontinue  the  supply,  and  Deing 
such  energy  as  the  customer  agrees  ';'  *'"!ln 
twenty-four  hours  alter  the  receipt  by  it  ol  notice  I  mm  the  com- 
pany that  the  company  is  ready  to  supply  and  furnish  said  energy 
to  the  customer,  provided  that  the  company  shall  not  shut  on  ana 
discontinue  such  supply  during  an  aggregate  period  of  more  tnan 
four  (4)  months  in  each  consecutive  twelve  (12)  month  pel  ioa  oi 
this  agreement.                                                                              .        *«u«r  ner 

(3)  The  customer  shall  pay  to  the  company  one  <$l  )  douai  pei 
month  for  each  horsepower  pf  maximum  demand  recorded  Dj  tne 
instruments  of  tin-  company,  for  all  energy  used  between  tie-  hours 
Of  6  30  a.  m.  and  6.30  p.  m.,  and  one  (?1)  dollar  per  month  for 
each  horsepower  of  maximum  demand  used  between  the  hours  oi 
6  30  p  m.  and  6.30  a.  m.  The  customer  shall,  however,  have  the 
option  of  paying  for  electrical  energy  used  between  the  hours  m 
6  30  p  m.  and  6.30  a.  m..  on  any  working  day,  or  at  any  time  on 
any  Sunday  at  the  rate  of  one  and  one-halt'  cents  (L5  cents)  per 
kilowatt-hour.  The  customer  shall  have  the  right  to  use  electrical 
energv  from  6.30  a.  m.  to  6.30  p.  m.  on  any  Sunday,  for  the  pur- 
pose of  repairs  to  anj  of  its  machinery,  apparatus  or  buildings 
without  extra   charge.  „„,„„„«    nf 

The  customer  agrees,  however,  thai  the  aggregate  amount  oi 
such  monthly  bills  shall  not  be  less  than  the  sum  ol  three  thousana 
seven  hundred  and  fiftj  dollars  ($3,750)  per  year,  which  shall  be 
termed  the  "minimum  charge."  »,»_.-_  *„- 

Should  the  company  fail  to  supply  energy  to  t"e  customer  dur- 
ing the  full  period  of  a  month  as  hereinafter  defined  in  section 
four  the  charges  of  one  dollar  ($1)  per  month  shall  be  reduced 
proportionately.  . ..  .      ,,„,i„r 

(4)  A  period  of  a  day  as  used  in  this  agreement  shall  be  under- 
stood to  commence  at  6.30  a.  in.  and  end  at  6.30  a.  m.  twenty-foui 
hours  later,  and  a  period  of  a  month  shall  be  considered  as  the 
days  in  the  particular  calendar  month  less  Sundays.  A  horsepower 
shall  be  considered   as  the  equivalent   Ol    746   watts  „,„,„„„„ 

(5)  The  maximum  demand  shall  be  measured  by  the  companv 
on  the  primary  side  of  the  service  transformers  at  a  pressure  or 
approximately' 13,000  volts  by  such  graphic  recording  meters  as 
the  company  "may  install  at  its  expense  on  the  premises  ot  the  cus- 
tomer in  a  suitable  place  or  building  provided  by  the  customer  . 
and  shall  be  considered  as  the  maximum  rate  of  use  of  the  elec- 
trical energy  enduring  through  any  ten-minute  period  except  tnat 
anv  maximum  demand  occurring  on  any  Monday  morning  before 
1?"  o'clock  noon,  shall  not  be  considered.  The  electrical  energy 
shall  be  considered  as  delivered  at  the  point  of  measufre"Tl«nA; 
Peaks  due  to  short-circuit  or  accidents  to  the  apparatus  of  eitner 
party  to  be  disregarded.  „„„„*  +v,~ 

(6)  It  is  distinctly  understood  and  agreed  that  in  the  event  the 
maximum  demand  exceeds  that  provided  in  the  first  clause  tne 
minimum  charge  as  provided  in  the  third  clause  shall  increase  in 
the  same  ratio  as  such  increase  bears  to  such  demand. 


FIG.    1 A   900-KVA.    SUBSTATION    THAT    SERVES   A    COTTON    SEED 

OIL    MILL 


FIG.    2— A    750-KVA.    SUBSTATION    INSTALLED    AT    A    COTTON 
BAGGING    AND    WASTE    MILL 
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FIG.   3 — A  300-KVA.   SUBSTATION   INSTALLED  AT  PLANT  OF  AUTO 
TIRE  MANUFACTURER 

i  7)  The  customer  agrees  to  pay  all  bills  due  the  company  within 
ten   days  after   rendered,   at    the   company's  office   In   the   city   of 

If  the  customer  shall  at  any   time  be  in  default 

<>i  payment  for  more  than  ten  days  the  company  shall  have  the 
right  to  suspend  the  delivery  of  electrical  energy  after  having 
given  the  customer  ten  days'  notice  In  writing  of  its  intention  to 
do  so.  By  suspending  the  delivery  of  energy  for  such  cause  the 
company  forfeits  none  of  its  legal  rights.  If  the  customer  shall 
at  anj  time  be  in  default  for  thirty  (30)  days,  the  company  may 
ire  this  agreement  void,  by  giving  written  notice  of  its  desire 
tn  do  so.  Such  termination  shall  not  relieve  the  customer  of  its 
liability  to  the  company,  and  the  customer  shall  pay  to  the  com- 
pany as  liquidating  damages,  but  not  as  a  penalty,  the  sum  which 
should  have  accrued  on  the  basis  of  the  minimum  charge  in  the 
unexpired  portion  of  the  term  of  this  agreement. 

(8)  It  is  distinctly  understood  and  agreed  that  the  electrical 
energy  to  be  supplied  hereunder  shall  not  be  resold  or  used  for 
light  except  in  the  buildings,  stores,  halls,  churches,  schools  and 
mill  tenements  owned  by  the  customer  on  premises  where  said 
energy  is  used  for  power  purposes  or  the  lighting  of  the  streets  of 
the  mill  village  of  the  customer  ;  nor  by  any  other  firm,  person  or 
corporation  than  the  customer,  nor  by  the  customer,  except  upon 
the  premises  and  for  the  purposes  herein  specified. 

(9)  The  customer  may  increase  the  maximum  demand  by  giving 
notice  to  the  company  six  (6)  months  in  advance  of  the  time  said 
increase  shall  go  into  effect.  The  company,  however,  will  not 
reserve  any  power  except  as  herein  specified  for  the  use  of  the 
customer  and  will  not  increase  the  amount  it  shall  deliver  to  the- 
customer  if  it  does  not  have  the  capacity  available. 

In  consideration  of  the  right  to  increase  the  maximum  demand 
and   provided   the   company   is   ready   and   able   to  supply   the   cus- 


FIG.    4 — A    600-KVA.    SUBSTATION    INSTALLED    AT    A    FERTILIZER 
PLANT  AND  OIL  MILL 


tomei    .ill   the  electrical   energ}    II    m  ■    during   the   llfi    ol 

■••  ■■■  i.i  "i  am  renewal  period  thereof  the  customer  agree* 
not  i"  use  anj  electrical  enera  othei  than  thai  furnished  b)  thi 
•  "Mil  i  ■     uch  a     n        I       enerated  by  the  customer, 

i  mi  Customei  ihall  have  the  right  to  renew  this  agreement  for 
a  further  period  of  five  years  under  thi     ami    term    and  com 

i  •  •  mi ni  iii  nil  1 1    peel      except  aj    to  thi    right  to  change 
from   secondarj    to   prlmarj    power   as   provided    In   section   eli 
hi  reof,  i'\  gl\  Ing  thi   companj   writti  n  not  lnt<  nl  Ion 

renew,  oni    yeai    prevloui  i"  thi    expiration  "i   the  Bret   Bv< 
p<  1 1 ...  i 

iii)  The  customer  Is  to  nave  the  right  at  anj  time  within  thi 
five  n  the  time  this  agreement  goei    Into  effect   but   not 

thereaftei     to    changi     thi     service    herein    contracted    foi     from 

■  :..i      i"  primal*}    power,  In   which  case  ii"    cu  tomei    ai 
in  pa]    ii"    rate  ol   one  dollar  and  Bftj    cents   ($1.50)   i"  i    month 
pei    horsepower,  measurement   and  deliver]    to  be  aa  provided   In 

Hi.      lillll    chlU.se. 

( i  j )  it  la  understood  and  agreed  that  should  the  customei 
change  this  agreemenl  or  provide  foi  the  use  oi  primarj  power, 
then  and   In  that   event   the  minimum  charge  as  provided    In   th< 

thud    and    sixth    ihiusis    shall     iihii.im      in    lli.     :.nn.      proportion    as 

one  dolla r  and  Bfi     centi    bears  to  one  dolls t 

( l :!  i  aii  meters  and  other  appliances  and  equipment,  which 
tnaj    I"-  at   anj    time  Installed  In   the  customer's  prei  ;    the 

company's  expense,  shall  remain  the  property  of  the  companj      <  n 
is  understood  and  agreed  thai  the  company  will  bear  thi 
ni   necessary  repairs  not  occasioned  by  the  negligence  oi 
tin    customer  or  Its  employees,  to  the  service  transforms]     owned 
by   and   located  on   the  premises  of  the  customer,   provided     u<  h 
transformers  ar<   operated  in  accordance  with  the  reasonabli 
ami  regulations  of  the  company.) 

(ii  i  \n  mi  ters  shall  be  tested  and  calibrated  from  time  to  time 
at  the  option  of  the  company,  or  at  thi  request  ot  thi 
Any  meter  tested  and  found  not  to  be  more  than  two  <-',  )  pet 
cent  In  error  shall  be  considered  as  correct  and  accurati  II  any 
meter  shall  be  found  to  register  more  than  two  il',!,  )  per  cent  in 
error,  proper  proportionate  correction  shall  be  made  in  the  lull  tur 
the  electrical  energy  extending  back  to  the  prior  test,  but  in  no 
event  shall  such  correction  extend  back  beyond  thirty  (30)  days 
previous  to  the  date  on  which  such  inaccuracy  shall  be  discovered 
by  such  test. 

(15)  It  is  further  understood  and  agreed  that  the  customer 
hereby  grants  and  conveys  to  the  company  the  rights  of  Ingress 
and  egress  and  the  right  to  erect  poles  and  accessories,  string  its 
wire  across  or  over  the  customer's  property  for  the  purpose  of 
connecting  to  the  company's  service  the  customer's  electrical 
installation  at  the  point  of  delivery,  and  the  removal  of  its  poles, 
wires,  accessories  and  other  electrical  equipment,  this  ri^ht  to 
remain  in  full  force  and  effect  during  the  term  of  this  agreement 
or  any  renewal  period  thereof  and  a  reasonable  time  thereafter. 

(16)  Any  question  in  dispute  under  this  agreement  shall  be  sub- 
mitted to  three  arbitrators,  one  to  be  chosen  by  each  party,  and 
the  third  to  be  selected  by  the  arbitrators  thus  chosen. 

The  decision  of  the  majority  shall  be  binding  and  conclusive 
upon  the  parties  hereto. 

(17)  This  contract  is  executed  in  duplicate  and  shall  enure  to 
and  be  binding  upon  the  successors  and  assigns  of  the  respective 
parties  hereto. 

In  Witness  Hereof  :   The  parties  have  caused  this  contract  to 
be   executed   by   their   duly   authorized   officers   the   day   and   year 
first  above  written. 
Attest :  Signed  : 

Power  Contract  for  Electrical  Energy 
In  the  event  of  the  customer  taking  "primary  power" 
the  contract  differs  from  the  above  somewhat  as  fol- 
lows:   (This  particular  contract  is  for  service  to  a  silk 
mill,  data  for  which  are  given  in  Table  IX.) 

The  electrical  energy  to  be  furnished  under  this  agreement 
shall  be  "primary  power,"  provided,  however,  that  whenever  the 
maximum  demand  as  hereinafter  defined  shall  reach  200  hp.,  the 
customer  shall  have  the  option  to  call  for  "primary  power"  instead 
of  "secondary  power."  By  "primary  power"  is  meant  such  energy 
as  the  company  agrees  to  furnish  and  supply  every  day  in  the  year 
between  the  hours  of  6  a.  m.  and  6  p.  m.  (except  when  prevented 
by  the  causes  specified  in  section  sixteen  hereof).  Nothing  herein 
shall,  however,  require  the  customer  to  take  electrical  energy  from 
the  company  exceeding  a  maximum  demand  of  fifty  (50)  horse- 
power, unless  or  until  the  customer  shall  elect  to  take  a  maximum 
demand  of  two  hundred  (200)  horsepower  of  secondary  or  primary 
power  as  hereinafter  provided. 

Until  the  customer  shall  elect  to  take  a  maximum  demand  of 
two  hundred  (200)  horsepower  of  secondary  or  primary  power, 
the  customer  agrees  to  pay  the  company  for  electrical  energy 
taken  each  month  hereunder  as  follows : 

(a)  At  the  rate  of  twenty-five  ($25)  dollars  per  year  for  each 
horsepower  of  maximum  demand  theretofore  recorded  by  the  in- 
struments of  the  company  between  the  hours  of  6  a.  m.  and  6  P-  m. 
of  each  day  ;  and  in  addition  thereto  ; 

(b)  At  the  rate  of  twenty-five  ($25)  dollars  per  year  for  each 
horsepower  of  maximum  demand  theretofore  recorded  by  the 
instruments  of  the  company  between  the  hours  of  6  p.  m.  and 
6  a.  m.  of  each  day,  provided,  however,  that  the  customer  shall 
only  be  required  to  pay  under  this  paragraph  (b)  the  proportion 
of  such  monthly  charge  as  the  number  of  days  in  the  month 
during  which  electrical  energy  shall  be  taken  by  the  customer 
between  the  hours  of  6  p.  m.  and  6  a.  m.  shall  bear  to  the  number 
of  days  in  the  month. 

The  customer  agrees  that  the  aggregate  amount  of  payments  for 

each  year  shall  not  be  less  than  the  sum  of   dollars, 

hereinafter  the  minimum  charge. 

Should  the  companv  fail  to  supply  the  energy  during  the  full 
period  of  a  month,  then  in  that  event  the  charge  per  horsepower 
per  month  shall  be  prorated  on  the  basis  of  the  number  of  days 
in  the  month  in  which  the  energy  was  supplied  and  furnished  by 
the  company. 

The  following  clause  is  part  of  the  service  contract 
to  a  cotton  bagging  and  waste  mill  from  the  substa- 
tion shown  in  Fig.  2: 

The  company  agrees  that  in  case  the  delivery  of  energy  to  the 
customer  shall  be  interrupted  at  any  time  or  times  between  the 
hours  of  6.30  a.  m.  and  6.30  p.  m.  for  a  longer  period  than  five  (5) 
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consecutive  minutes,  for  causes  other  than  those  specified  in 
contract,  the  customer  shall  be  entitled  to  payment  by  the  com- 
pany of: 

0.25  cent  per  minute  for  the  first  hour  of  such  interruption. 

0.15  cent  per  minute  for  the  second  hour  of  such  interruption. 

0.083  cent  per  minute  for  the  third  and  each  succeeding  hour. 

A  maximum  demand  shall  be  the  average  of  daily  maximum 
half  hour  demands  for  the  working  day  in  each  month,  and  shall 
be  measured  by  the  company  on  the  primary  side  of  the  service 
transformers,  etc. 

Line  Construction 

The  species  of  poles  used  in  all  line  construction  is 
chestnut,  classes  "A"  and  "B,"  that  conform  to  stand- 
ard N.  E.  L.  A.  specifications.  Georgia  pine  six-pin 
cross-arms  are  used  after  a  treatment  in  hot  creosote. 
Locust  pins  carry  O.  B.  and  Thomas  insulators.  The 
three  wires  are  carried  on  the  pole  and  end  pins.  The 
overhead  ground  wire  has  not  been  used  universally 
and  extensions  are  usually  made  without  this  feature. 
Bayonets  grounded  on  each  pole  are  used  in  some  in- 
stances to  protect  the  pole  from  lightning.  Discon- 
necting switches  have  been  used  freely  in  order  that 
various  sections  may  be  cut  off  and  trouble  localized, 
without  causing  lengthy  interruptions  to  other  custom- 
ers on  the  line  or  lines. 

The  method  of  operating  this  system  takes  into  ac- 
count the  distribution  of  the  load,  and  means  are  pro- 
vided for  more  than  one  source  of  power  to  all  cus- 
tomers wherever  possible. 

Substation  Construction 

The  small  out-door  substations  that  have  been  in- 
stalled may  be  constructed  very  economically  and  effi- 
ciently by  using  one  or  more  poles  and  locating  the 
transformers  at  their  base.  It  has  been  found  advisable 
to  locate  the  transformers  near  the  ground,  instead  of 
raising  them  on  platforms  of  steel  framework,  since 
they  are  easily  removed  if  necessary,  much  more  acces- 
sible for  repairs,  or  to  obtain  oil  for  tests,  or  to  filter 
and  dry  out  should  the  oil  require  it.  A  neat  fence  is 
usually  built  for  safety  protection,  inclosing  the  instal- 
lation. With  this  arrangement  the  installation  will  be 
just  as  safe  as  if  the  transformers  were  raised  some 
10  or  15  ft.  from  the  ground. 

When  the  transformers  are  not  too  heavy,  and  the 
installation  does  not  warrant  the  cost  of  a  concrete 
foundation,  a  couple  of  old  iron  rails  imbedded  in  the 
earth  serve  the  purpose  very  well.  Where  the  trans- 
formers are  large  and  heavy,  steel  tower  structures  with 
concrete  bases,  or  steel  frame  bases,  are  installed,  but 
the  units  are  not  raised  more  than  1  ft.  off  the  ground. 

Switches,  Fuses,  Arresters  and  Meters 

The  switches  and  fuses  used  on  these  stations  are 
Burke  horn  gap,  General  Electric  types  D-7  and  LG-9 
and  Delta  Star  designs.  Due  to  the  high  cost  of  replac- 
ing the  chemically  filled  fuses,  home-made  horn  type 
fuses  have  been  placed  on  this  equipment,  and  in  some 
instances  these  fuses  have  been  placed  directly  on  top 
of  the  transformers  (see  Fig.  6)  so  that  they  are 
accessible  to  renewal.  The  switches  are  arranged  to 
operate  from  this  location.  Aluminum,  copper,  etc., 
string  fuses  are  tested  before  they  are  installed. 

Lightning  is  the  cause  of  the  most  serious  operating 
troubles  in  this  locality,  therefore  the  selection  of  the 
proper  arrester  is  vital.  Lines  and  stations  have  been 
equipped  with  designs  other  than  the  electrolytic  alumi- 
num cell  type,  but,  of  course,  it  is  doubtful  if  the  de- 
sired result  of  protecting  electrical  equipment  from 
surges  or  the  lightning  menace  has  been  accomplished. 
It  is  hoped  that  the  installation  of  reactors,  in  some 
cases,  between  outside  lines  and  the  equipment,  to  drain 
off  the  surge  through  horn  gaps  to  ground,  has  mini- 
mized the  damage  to  transformers  and  inside  apparatus ; 
however,  they  do  not  offer  full  protection  to  line  insu- 
lators nor  take  care  of  high  frequency. 


FIG.  5 — A  450-KVA.  OUTDOOR  SUBSTATION  INSTALLATION  AT  A 
COTTON  OIL  MILL  AND  GIN 

The  aluminum  cell  type  of  arrester  has  met  the  de- 
mand most  desirably  and  has  been  installed  whenever 
the  installation  warrants  its  cost  and  especially  at  the 
end  of  the  lines.  In  Fig.  4  an  installation  is  shown  op- 
erating without  trouble  without  arresters.  They  are 
near  the  central  station  or  other  aluminum  cell  arresters. 

The  meters  are  usually  located  directly  on  the  instal- 
lation or  in  an  adjacent  building.  The  metering  has 
been  performed  on  the  primary  side,  or  the  secondary 
side  of  the  installation,  according  to  conditions  or  the 
desires  of  the  customer.  In  general  when  metering  on 
the  13,000-volt  side,  the  potential  and  current  trans- 
formers are  housed  in  special  boxes  and  the  meter 
placed  in  the  same  box  on  the  pole  adjacent  to  trans- 
formers or  near  them.  In  Figs.  4  and  8  a  home-made 
steel  box  arranged  to  house  this  equipment  is  shown. 
The  meter  is  mounted  so  as  to  be  accessible  for  test 
and  easily  read  through  a  glass  in  the  front  door. 
In  Figs.  5  and  6  the  meter  is  shown  installed  on  the 
pole  where  the  metering  is  done  from  the  secondary 
side. 

Westinghouse  and  General  Electric  polyphase  watt- 
hour  meters  are  used  to  record  the  kilowatt-hour  con- 
sumption, and  where  required,  maximum  demand  or 
graphic  recording  wattmeters  are  used. 


K    1 
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FIG.    6 — ARRANGEMENT    OF    TRANSFORMERS    FOR    INSTALLATION 
SHOWN    IN   FIG.   5 
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TABLE      II      cost     OP     SUBSTATION      CONSTRUCTION      TO 
SERVE    A    CHEMICAL    FERTILIZER    WORKS 


The  Installation  In  Pig;.  2  Is  rated  al  200  leva  The  primarj 
voltage  is  13.000,  three-phase,  60  cycles;  secondary  220  volts  two- 
phase  The  substation  is  located  1800  it.  from  thi  tribu- 
tion  line. 

Substation  Costs 
Two  100-kva.  General  Electric  transformers,  one  Westing 

housi    meter,  Delta  Star  switches  and  fuses 

Poles,  cross-arms,  Insulators  and  hardware 

One     set     General     Electric     electrolytic     aluminum     cell 

arresters    365.50 

<  topper  for  bus 

Pence    and    miscellaneous 50. 06 

Labor    - 90.00 


Tots       i>st   of  substation $2,054.56 

Total   cost   of  extension $960.0] 


Total   cost   Of  extension  plus  substation 3,014.57 

Cost  per  kilovolt-ampere   (extension  plus  substation) 15.00 

I'ost  per  kilovolt-ampere  (substation  only) in. no 

Contract  Data 

Duration  of  contract Five  years 

Horsepower  contracted  for, 

250  aggregate  normal  rated  capacity  in  motors 

Hours  of  service Twenty-four  for  eight  months 

Service  charge  per  kilowatt-hour  used 11.0  mills 

Guaranteed  minimum  payment $1,500.00 

Actual   kilowatt-hours  consumed   per  annum 173,300 

1'ower  is  used  for  the  manufacture  of  fertilizer.      The  following 
motors   are   operated:    One    150-hp.    General    Electric   form    P    slip- 
ring:    one    3"),    two    25    and    three    5-hp.    General    Electric    form    K- 
squirrel  cage.     Transformers  are  Scott  connected. 

TABLE     III— COST     OF     SUBSTATION     CONSTRUCTION     TO 
SERVE    A    COTTON    BAGGING    AND    WASTE    MILL 


The  installation   in   Fig.    3    is  rated   as   750   kva.      The 
voltage     is     13.000,     three-phase,     60-cycle ;     secondary     55 
three-phase. 

Cost  of  Extension 
One    Westinghouse    polyphase    meter:    one    curve    drawin 

wattmeter   and    equipment 

Nine  disconnecting  switches 

No.   4   H.  D.  copper,  guys  and  strains 

R.   C.   wire 

Poles,  cross-arms,  insulators  and  hardware 

i  'onduit     

Labor    


primary 
0    volts, 


$450.00 
99.00 
98.25 

100.00 
98.00 
93.50 

160.00 


Total  cost  of  extension $1,098.75 

Contract   I  >ata 

Duration   of   contract Five  years 

Horsepower  contracted  for 970  maximum 

Hours  of  service Twenty-four  for  twelve  months 

Service  charge  per  horsepower  per  month $1.25 

i  ruaranteed  minimum  payment $2,750  yearly 

The  customer  furnished  the  substation,  transformers  and  all  such 
equipment.  The  contract  is  for  secondary  power  to  be  used  as 
follows  :  In  the  bagging  mill  by  one  200-hp.  General  Electric  syn- 
chronous motor  :  four  3 5-hp.  and  two  50-hp.  General  Electric 
squirrel  cage  motors:  in  the  waste  mill  by  one  100,  one  75.  two 
"ii.  two  35,  and  two  5-hp.  General  Electric  squirrel  cage  induction 
motors,  and  five  20,  one  15,  and  two  3 5-hp.  General  Electric 
squirrel  cage  induction  motors  used  on  hoists  and  miscellaneous 
apparatus.  The  meter  is  placed  in  superintendent's  office,  some 
4  00  ft.  from  installation. 


TABLE      IV— COST     OF      SUBSTATION     CONSTRUCTION      TO 
SERVE    A    FERTILIZER    PLANT     AND     OIL     MILE 

The    installation    in    Fig.    4    is   rated    at    600    kva.      The   primary 
voltage  is  13,000.  three-phase.   60-cycle  :  secondary  220  volts,  two- 


|ihun<      Tin     ol.-  1. 1 1 ■  located  400  ft    from  the  main  distribution 

line, 

Substation  <  !osts 

'i  wo   ■'■ '  foi  in.  in |lt70 

Gi  i  ■  i  .i  i  Elect  rlc  typ    D7  fuai  tenet    

i  ■•  i.      niiii.it"!  "i    and  ii.ii  dware     12  00 

'  :oppi  i    foi    bus 

\l.  I.  i   and  •  quqnii.  nt 

\i.  i.  i    i i  ■■    ::.  10 

Fence    

Labor    67.00 


1 1   l. it  ion  . 


$2,:: 

..i   extension $26 

•  i   kilovolt  ampere,  extension  plus  substation 

Co  i   i"i    kllovolt-ampen      ubstatlon  only 

Conti 

Duration  ol  contract i      i 

Hoi    epowei   c i 

..ii  basis  of  476     Thl  ae  proper 

i as  motor  Install  ases. 

ii.  hi  ce Twentj   tout  for  eight  months  minimum 

Service  charge  per  horsepower  per  month $0.75 

\iiii  H  iei   kilowatt-nour  used 5.0  mills 

i  luaranteed   minimum   paj  ment $ l ,soo 

nue  from  Septembi  i  to  Februai  y  past M 

Thi    transformers  are  Scott  connected  and  furnish  power  for  the 
ti  i       One    LOO,  one    i  i0,   one   60-hp.   General    Electric 
•  rni   ,\i   motors  used  in  the  press  and  Llnter  rooms.     Two 
Electric  squirrel  cage   form    K    motors  in  tli^  • 
iii.n      The  following  General  Electric  squirrel  cage  form  K  mot 

.  one  5  in  shop   one  i  0  a  nd  rt  Hi/.er 

plant  and  two  '  i0-hp.  slip-ring  to  b     installed  on  liter.1}.    Tin;  above 

rail's    applj    din  ink    the    customei  b    operating    season.      Electric 

i.i    iIhi  close   oi    the   regular  operating  season   or 

period  known  as  the  dormant   period,  shall  be  paid   foi 

i    company's  regular  retail  rates,     During  the  o] 

currenl  used  for  lighting  onti  ict  ,  during 

dormant   period  to  !"■  paid  al  the  company's  regular  lighting  raws. 

TABLE  V— COST  OF  SUBSTATION  <<  INSTRUCTION  TO 
SERVE  A  COTTON  OIL  MILL 

The    installation    shown    in    Fig.    5    is    rated    at    300    kva.      The 
primal. \     voltage    is    13,000     60  secondary,    220 

volts,   three-phase.     The   installation   is   located    2450   ft.   from  the 
main   distribution   line. 

Cost  Items 

LOO-kva.    Westinghouse   transformers $1,350.00 

Three     L5,000-volt,     30 -amp      General     Electric    type     i>7 

switches    and    fuses 56.10 

Poles,   insulators,   cross-arms  and  hardware 35. HO 

Copper    for   bus 14.48 

Watt-hour  meter  and   equipment 120  00 

Labor    45.00 

Fence,   paint  and  miscellaneous 40.40 


Total  cost  of  substation $1,662.48 

Total  cost  of  extension 875.52 


Total  cost  of  extension  plus  substation $2,538.00 


Cost  per  kilovolt-ampere   (extension  plus  substation) 
Cost  per  kilovolt-ampere   (substation  only) 


8.46 

5.54 

Contract  Data 

Duration  of  contract Two  years 

Horsepower    contracted    for 350 

Hours  of  service Twenty-four  for  eight  months 

Service  charge  per  kilowatt-hour 8.8  mills 

Guaranteed  minimum  payment $1,350.00 

Gross  revenue  per  eight  months 4,992.00 

The  above  rates  apply  during  customer's  operating  season,  the 
customer  being  allowed  to  disconnect  service,  and  no  charge  being 
made  during  the  shutdown  or  dormant  period.  The  power  is  used 
for  cotton-seed  houses  and  oil  mill.  The  plant  operates  the  fol- 
lowing motors:  One  100  and  one  150-hp.  slip-ring  General  Electric 
form  M  ;  one  10,  one  75  and  three  50-hp.  squirrel-  cage  General 
Electric  form  K,  and  two  50-hp.  slip-ring  form  M  Wagner  motors. 

TABLE     VI — COST     OF     SUBSTATION      CONSTRUCTION      TO 
SERVE   A   PNEUMATIC    AUTO   TIRE    MANUFACTURER 

The  installation  in  Fig.  6  is  rated  at  300  kva.  The  primary 
voltage  is  13,000,  three-phase,  60  cycles  ;  secondary,  220  volts,  two- 
phase.  The  substation  is  located  4000  ft.  from  the  main  distribu- 
tion line. 

Substation  Costs 
Two  150  General  Electric  transformers  and  Westinghouse 

meter    $1,350.00 

One  set  Delta  Star  fuse  switches  and  arresters 160.00 

Disconnects  rack  and  copper  for  bus 86.00 

Meter  box        35.00 

Poles,   cross-arms,   insulators  and  hardware 21.00 

Fence   and  miscellaneous 30.00 

Labor    648.00 


Total  cost  of  substation $1,730.00 

Total  cost  of  extension 1.366.00 


Total  cost  of  extension  plus  substation $3,096  00 

Cost  per  kilovolt-ampere    (extension  plus  substation)  ....         10.30 
Cost  per  kilovolt-ampere   (substation  only) 5.76 

Contract  Data 

Duration  of  contract Five  years 

Horsepower  contracted  for 200 

Hours  of  service Twenty-four  for  twelve  months  in  1915 

Service  charge  for  horsepower  per  annum $9.00 

Additional  charge  per  kilowatt-hour  used 1.0  cent 

Guaranteed  minimum  payment $150  per  month 

Actual  kilowatt-hour  consumed  per  annum 138,596 

Gross  revenue  per  annum ' $2,132.00 

The  transformers  are  Scott  connected,  furnishing  power  for  the 
following  motors:  One  150,  one  75,  one  35  and  five  5-hp.  Westing- 
house slip-ring  and  two  71L»-hp.  GE  squirrel-cage  motors. 
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TABLE     VII— COST     OF     SUBSTATION     CONSTRUCTION     TO 
SERVE  A  COTTON  OIL  MILL  AND  GIN 

The  Installation  in  Figs.  7  and  8  is  rated  at  450  kva.  The 
primary  voltage  is  13,000,  three  phase,  60  cycles;  secondary  550 
volts,  three-phase.  This  substation  is  located  6500  it  from  the 
main   distribution   line. 

Substation   costs 

Three  150-kva.  General  Electric  transformers $2,650.50 

One  set  of  Delta  Star  arresters  and  fuses 150.00 

Copper  for  bus :;o..v.i 

Three  disconnects '  '  '         3L50 

Two  meters 80!00 

Poles,  cross-arms,  insulators  and  hardware 50  01 

Labor    170'.00 

Fence,  paint  and  miscellaneous 40.40 

Total  cost  of  substation $3,203.00 

Cost  of   extension 2J(»4!U)0 

Cost  of   extension  plus  substation $5,251.00 

Cost  per  kilovolt-ampere   (extension  plus  substation) 11.70 

Cost  per  kilovolt-ampere   (substation  only) 7.10 

Contract  Data 

Duration  of  contract Five  years 

Horsepower  contracted  for "  .  4 NO 

Hours  of  service Twenty-four 

Service  charge  per  horsepower  per  month $0.75 

Additional  charge  per  kilowatt-hour  used 5.0  mills 

Guranteed  minimum  payment $l,800.oo  per  year 

Actual  kilowatt-hours  consumed  per  year 1,091,094 

Gross  revenue  per  year $6,659.00 

The  metering  is  done  on  the  secondary  side  of  the  transformers. 
The  power  is  used  by  the  following  General  Electric  motors:  Two 
50,  one  75  form  K  squirrel-cage  induction  motors  ;  one  75,  one  100 
form  M  slip-ring  motors  ;  one  200-hp.  form  L  internal  resistance 
induction  motor. 

TABLE    VIII — COST    OF    SUBSTATION    CONSTRUCTION     TO 
SERVE  A  KAOLIN  MINE 

The  installation  in  Fig.  9  is  rated  at  150  kva.  The  primary 
voltage  is  13,000,  three-phase.  60  cycles  ;  secondary,  550  volts, 
three-phase.  The  substation  is  located  7900  ft.  from  the  main 
distribution  line. 

Substation  Costs 
Three  50-kva.   General  Electric  transformers $963.00 


Burke  horn-type  switches,  fuses,  disconnects. 

Meter  and  equipment    ( Westinghouse) 

Poles,   insulators,  cross-arms  and  hardware. 

Copper,   guys,   etc 

Labor     

Fence,    transportation,    miscellaneous 

Meter  house    


300.00 
220.00 
51.69 
21.91 
38.00 
49.00 
37.40 


Total  station  costs 1,681.00 

Cost  of  extension 1,372.00 


Total  cost  extension  and  station $3,053.00 

Cost  per  kilovolt-ampere   (extension  and  station) 20.35 

Cost  per  kilovolt-ampere   (station  only) 11.20 

Contract  Data 

Duration  of  contract Two  years 

Horsepower   contracted    for 100 

Hours  of  service '. Twenty-four  for  twelve  months 

Service  charge  per  horsepower  per  month $0.75 

Additional  charge  per  kilowatt-hour 11.0  mills 

Guaranteed  minimum  payment $100.00  per  month 

Metering  is  done  on  the  primary  side  of  the  transformers.  The 
customer  furnished  right-of-way  for  power  lines.  Power  used  by 
Wagner  slip-ring  motors  for  hoists,  shovels  to  remove  the  over- 
burden, grinding  and  conveying  the  product,  in  the  mining  of 
kaolin   (chalk),  which  is  sold  for  paper  making. 

At  the  expiration  of  the  contract  the  customer  has  the  privilege 
of  renewing  from  year  to  year  at  the  above  specified  rates. 

Poles  for  power  line  are  spaced  from  200  to  300  ft.  apart. 


TABLE     IX — COST     OF     SUBSTATION      CONSTRUCTION     TO 
SERVE   A  SILK  MILL 

This  installation   is   rated  at   225   kva.      The   primary   voltage   is 
13,000,    three-phase,    60   cycles  ;    secondary,    550   volts,    three-phase. 
The  substation  is  located  250  ft.  from  the  main  distribution  line. 
Cost  of  Installation 

Poles,  cross-arms,   insulators  and  hardware $105.60 

Westinghouse  graphic  and  watt-hour  meters,  current  and 

potential     transformers 450.00 


FIG.    7 
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FIG.   8 — A   150-KVA.   SUBSTATION   THAT   SERVES   A   KAOLIN    MINE 

duced  to  $1.25  per  month  per  horsepower  and  minimum  charge  to 
be   $2,400.00.      If   primary    power    for  a   maximum    demand    of   200 
horsepower  is  used  the  rates  will   be  $20  per  year  per  horsepower 
of  maximum  demand  and  the  minimum  charge  shall  be  $4,000 
year.     General  Electric  form  K  squirrel  cage  motors  are  used, 


TABLE   X- 


<  dST   OK    lOXTKNSIO.N    CONSTRUCTION    TO 
SERVE    A    COTTON     .MILL 


SYSTEM  OF  WHICH  THE  SUBSTATIONS  SHOWN  ARE  A  PART 


This  installation  is  rated  at  750  kva.  The  primary  voltage  is 
13,000,  three  phase,  60  cycles:  secondary  550  volts,  "three  phase. 
The  substation  was  furnished  by  the  consumer  and  is  located  500 
ft.  from  the  main  distribution  line. 

Cost  of  Extension 

40-ft.  poles $16.00 

Cross-arms,    insulators    and    hardware 45.20 

Disconnects    72. 001 

No.  2  H.  D.  copper 

Labor 52.0O> 

One  Westinghouse  graphic  meter 111.05 

One    Westinghouse    watt-hour    meter 

Two   potential    transformers 229.31 

Two  current  transformers 71.64 

Total    cost    $fiS5.14 

( JONTEACn    I  >ata 

Duration  of  contract Five  -. 

Horsepower  contracted  for 737  in  the  day  and   134  at   night 

Hours  of  service Twenty-four 

Service  charge  per  horsepower   per   month,    $1    per   horsepowei 

maximum  demand  <•  ei    kilowatt-hour 

Actual  kilowatt-hours  consumi  1,891 

Gross  revenue  on  demand   basis 

Guaranteed   minimum   payment $5,100   per 

Secondary  power  is  contracted  for,  and  if  at  anj   time  a  ch 
is  made  calling  for  primary  power  the  cost  will  i"    <i  ;,n  per  h.< 
power  per  month.     The  equipment  of  ihis  mill  consists  of  the  fol- 
lowing  motors,    which   drive   some    27,1 spindles:     three.  75 -hp., 

twelve  50-hp.,  and  one  5-hp    form  L,  General  Electric  mi 

Tests  to  Insure  Continuity  of  Service 

Provision  is  made  to  test  insulators  with  an  oscilla- 
tion transformer  before  they  are  put  in  service.  P< 
odic  tests  are  made  by  the  patrolmen  with  a  2000-ohm 
telephone  receiver  in  scries,  connected  by  two  spikes 
which  are  stuck  in  the  pole  and  ground  respectively. 
By  this  means  leaking  insulators  are  sometimes  found 
that  will  save  interruptions  to  service.  The  lines  are 
patroled  regularly  to  detect  broken  pins,  insulators  or 
tie  wires.  At  the  substation  proper  a  sample  of  oil  is 
removed  periodically  from  oil  switches  and  transform- 
ers for  test,  and  if  required  this  oil  is  dried  and  filtered 
by  means  of  a  portable  General  Electric  motor-driven 
drying  outfit  without  interrupting  service. 
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The  elect  rolj  I  Ic    and    "t  her    I  j  !"•  -.    are 

watched  t<>  detect  punctured  conee,  bad  n  end 

other  defecte,    Relays  In  the  station!  and  on  customei 
installation!  arc  tested  and  set  to  trip  properly.     Volt- 
age  and    load   tests  arc  also   made  on   the  motors.     The 

meters  are,  of  course,  periodically  tested.     Where  the 
customer  pays  for  energy  by  the  kilowatt  hour  or  watt 

hour    meter    Only,    the    tot      are    made    more    t  re<|iient  l.\ 
than    for   those  that    pa>    DJ    a   maximum   demand   or   re 

cording  wattmeter,  in  addition  to  a  watt  hour  meter. 
Considerable  attention   is  given  to  the  size  of  the 

fuse  on  the  circuits  and  the  relays  are  set,  giving  them 
sufficient    time   to  allow    certain    fuses   to  clear   ahead   of 


the   switches    so   as   to   eliminate   a   shut-down   to  all   of 

i  he  customers  on  a  feeder. 

The  industrial  horsepower  load  Connected  to  this  dis- 
tribution system  is  shown  in  Fig.  7.  The  large  in- 
creases speak  admirably  for  the  service  given,  and  this 

Increase  is  made  possible  largely   by   installation  of  the 

out  door  substations  shown,  in  general  the  only  disad- 
vantages found  by  the  advocates  of  the  in  door  types 

are:  the  greater  risks  to  the  public,  the  difficulty  in 
making  repairs  and  the  less  reliability  to  .service.  In 
the  installations  shown  the  first  objection  is  remedied 
by  the  wire  fence,  and  the  latter  is  not  so  objectionable 
in  the  South  where  there  are  few  snow  or  sleet  storms. 


Use  of  Motors  in  Large  Tunnel  Construction  Work 

How  the  City  of  Chicago  Is  Making  Use  of  Purchased  Energy  for  Lighting  and  Power  in  the 

Construction  of  Its  New  Water  Supply  Tunnel 


TO  meet  the  increased  demand  for  water  the  city 
of  Chicago  is  building  a  tunnel  from  about  4  miles 
out  under  Lake  Michigan  to  some  5  miles  inland. 
The  water  will  be  taken  in  from  the  lake  at  one  end 
and  pumped  out  at  the  other  end.  The  depth  of  this 
tunnel  will  vary  from  about  200  ft.  at  the  lake  shore 
to  some  35  ft.  at  the  far  end,  where  the  pumping  station 
is  to  be  built.  This  tunnel  will  be  elliptical  in  shape, 
with  an  axis  of  about  15  ft.,  and  will  be  lined  through- 
out with  concrete.  To  assist  in  the  work  of  boring  and 
removing  the  debris  four  shafts  have  been  bored,  one 
at  the  lake  front,  one  at  the  inland  end  and  the  other 
two  judiciously  spaced.  The  work  is  being  carried  out 
by  the  city  of  Chicago,  under  the  direct  supervision  of 
John  Ericson,  city  engineer. 

This  project  is  of  more  than  passing  interest  to  elec- 
trical engineers,  apart  from  the  general  engineering 
features  involved  because  electricity  is  used  almost  en- 
tirely for  power  applications,  the  energy  being  pur- 
chased from  the  local  central  station  company.  Power 
is  supplied  by  the  Commonwealth  Edison  Company 
from  its  distributing  network,  at  4000/2300  volts,  as 
for  other  customers.  These  circuits  carry  both  power 
and  lighting  in  the  main,  although  sometimes  a  power 
load  will  be  the  only  load  served.  Each  shaft  has  called 
for  an  out-door  substation  composed  of  distributing 
transformers  on  poles.  Shaft  No.  1  is  supplied  from 
one  circuit,  and  is  the  only  load  on  that  circuit;  Shaft 
No.  2  is  supplied  from  the  same  station  as  No.  1  but 
from  a  different  circuit,  which  also  carries  lighting 
load,  in  the  neighboring  residential  district.  Shafts 
Nos.  3  and  4  are  both  supplied  from  the  same  circuit.  A 
considerable  portion  of  the  circuits  supplying  power 
are  installed  underground. 

The  transformers   are   unprotected   on   the  primary 


side,  being  cut  in  to  the  supply  lines  direct  through 
G.  &  W.  potheads  of  the  disconnective  type.  The  trans- 
former secondaries  are  protected  at  the  switchboard, 
however,  and  also  each  motor,  by  fuses.  These  trans- 
formers are  connected  in  star  on  the  primary  with  the 
neutrals  of  the  transformers  tied  together  but  isolated 
from  the  neutral  or  fourth  conductor.  The  secondaries 
are  connected  in  delta,  thus  constituting  a  closed  cir- 
cuit for  the  circulation  of  the  third-harmonic  com- 
ponent of  the  exciting  current,  which  would  otherwise 


Table  I— Motors  Used  in  Tunnel  Construction 

Work 

Shaft 
Number 

Transformer 
Rating  in 
Kilowatts 

Number  and 

Horsepower 

Rating  of 

Motors 

Application 

Service 

1 
2 

3 

4 

6—  75 
3—100 

3—100 
3—100 

4—100 
1—  75 

3—100 
1—  50 
1—100 

3—100 

1—  50 

2—  25 
1—100 

1—100 

1—  50 

2—  25 

Compressors 
Hoist 

Compressors 

Hoist 

Air  compressor 

Compressors 

Hoist 

Fans 

Air  compressor 

Compressor 

Hoist 

Fans 

Continuous 
Intermittent 

Continuous 

Intermittent 

Reserve 

Continuous 
Intermittent 
Continuous 
Reserve 

Continuous 

Intermittent 

Continuous 

distort  the  wave  form  and  thereby  affect  the  core  losses 
of  the  transformers.  Isolating  the  transformer  neu- 
trals also  tends  toward  increased  reliability.  The 
motors  are  also  protected  by  no-voltage  tripping  de- 
vices. Each  installation  is  metered  separately,  the 
metering  being  on  the  low-voltage  or  220-volt  side  of 
the  transformers  since  power  is  purchased  on  the  low- 
voltage  or  transformed  basis.     At  each  shaft  an  inte- 


FIG.    1 — TRANSFORMER    BANKS    AT    SHAFT    NO.    1 


FIG.  2 — EXCAVATION  AT  SHAFT  NO.  4  FOR  PUMPING  STATION 
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FIG.  3 — AVERAGE  LOADS  AT  SHAFTS  NOS.  3  AND  4 

Maximum  load  at  shaft  No.  3,  93  kw.  ;  maximum  load  at  shaft 
No.  .4,  144  kw. 

grating  watt-hour  meter  is  used  with  a  printometer 
that  registers  the  demand  every  half  hour.  These 
meters  are  the  property  of  the  public  service  company. 
In  addition  Bristol  graphic  wattmeters  are  sometimes 
installed  by  the  city  for  its  own  benefit. 

Since  the  tunnel  construction  work  has  been  in  prog- 
ress no  delays  have  occurred  that  are  chargeable  to  cen- 
tral station  service.  Delays  have,  indeed,  been  compara- 
tively few,  and  in  the  main  due  to  blown  fuses  and 
burnt-out  motors.  The  distributing  network  of  the 
central  station  company  has  been  laid  out  to  safeguard 
its  customers  against  trouble  in  its  network  or  outside. 
Emergency  ties  permit  the  load  being  transferred  from 
a  circuit  in  trouble,  to  one  and  sometimes  two  others 
without  affecting  seriously  the  voltage  regulation  of 
either  circuit.  These  tie  switches  are  as  a  rule  placed 
at  the  junction  where  the  underground  cable  becomes 
aerial,  since  this  permits  easy  switching  of  the  overhead 
to  some  other  source  of  supply  should  trouble  develop 
underground.  Except  where  the  trouble  develops  sud- 
denly the  load  may  be  transferred  from  circuit  to  cir- 
cuit without  interrupting  the  continuity  of  power 
supply.  These  emergency  ties  are  an  integral  part  of 
the  Commonwealth  Edison  Company's  system  and  for 
this  purpose  G.  &  W.  potheads  of  the  disconnective  type 
are  used. 

The  work  in  the  tunnel  goes  on  day  and  night,  seven 
days  in  the  week,  mules  and  men  working  eight-hour 
shifts.  The  loads  on  the  different  transformer  banks 
vary,  of  course,  from  time  to  time  and  from  month  to 
month  as  the  work  progresses,  and  are  decreasing  some- 
what as  the  tunnel  approaches  completion  since  ma- 
terial— cement  mainly — is  taken  down  into  the  tunnel 
instead  of  large  quantities  of  rock  and  other  debris 
being  brought  up.  In  Figs.  3  and  4  typical  curves 
of  kilowatt-hour  loads  at  the  four  tunnels  are  shown 
at  the  time  the  boring  was  going  on  and  rock  being 
brought  out. 

It  has  been  necessary  to  bore  the  tunnel  through  rock 
almost  its  entire  length,  which  has  required  some  heavy 


and  extensive  blasting.  Here  electricity  is  used  wher- 
ever feasible.  The  hoists  are  electrically  operated,  while 
the  drilling  and  concrete  mixers  are  operated  by  com- 
pressed air,  which  are  in  turn  motor  driven.  Material 
is  transported  through  the  tunnel  in  dump  cars  drawn 
by  mules.  At  Shaft  No.  4  a  large  derrick  and  cement 
mixer  are  both  steam  driven  because  here  it  would  be 
rather  inconvenient  to  use  electric  conductors  because 
of  the  area  covered,  in  the  tunnel  air  is  piped  to  the 
concrete  mixers  and  cement  is  also  forced  by  compressed 
air  to  the  forms.  The  forms  are  of  the  collapsible  type, 
six  forms  of  5  ft.  each  constituting  a  unit.  The  use 
of  electricity  indirectly  instead  of  directly  is  more  con- 
venient in  the  present  case,  because  the  tunnel  is  very 
wet,  the  track  being  under  water  in  many  places.  The 
electric  lighting  in  the  tunnel  is  in  the  most  part  by 
individual  and  clusters  of  incandescent  lamps,  although 
searchlights  are  being  used  at  Shaft  No.  4  where  ex- 
cavating for  the  pumping  station  is  going  on  twenty- 
four  hours  per  day.  Apart  from  the  strings  of  electric 
lights  along  the  tunnel  each  man  is  equipped  with  a 
miner's  acetylene  lamp  which  he  can  hook  to  his  hat, 
rated  for  four  hours.  These  lamps  are  convenient  and 
advisable  as  a  safeguard  should  the  lights  in  the  tunnel 
go  out  due  to  a  blown  fuse  or  similar  cause. 

This  construction  work  is  an  interesting  example  of 
co-operation  between  contractor — in  this  case  the  city — 
and  the  central  station  company  to  the  mutual  advan- 
tage of  each  and  likewise  to  the  public.  The  use  of 
central  station  service  in  this  instance  has  brought 
about  economy  in  the  initial  cost  of  doing  the  work,  in 
power,  labor  and  insurance,  with  a  higher  degree  of 
reliability  obtained  than  could  otherwise  be  secured. 
For  the  central  station  company  such  a  load  means  in- 
creased income,  higher  load  factors  at  practically  no, 
or  at  most  only  a  very  small,  additional  outlay.  By 
purchasing  central  station  service  the  contractor  saves 
himself  the  trouble  and  annoyance  of  steam  or  oil 
engines. 

The  motor  needs  and  receives  less  attention  than 
other  types  of  machines,  constitutes  less  danger, 
and  needs  no  licensed  operator  to  manage  it,  thus  en- 
abling lower  insurance  rates  and  labor  costs.  Banked 
fires  are  absent  in  the  case  of  the  motor,  and  no  fuel 
need  be  brought  to  it  over  roads  already  in  bad  con- 
dition due  to  congested  traffic  and  seasonal  conditions. 
The  motor  is  noiseless — an  important  consideration 
where  the  work  is  being  done  in  the  heart  of  residential 
districts  as  is  the  case  here,  the  more  so  since  work  is 
being  pushed  day  and  night.  The  first  cost  of  a  motor 
is  lower  than  is  that  of  the  steam  engine,  and  motors 
may  be  rented  from  the  central  station  company  usually 
for  a  nominal  fee,  whereas  engines  have  usually  to  be 
bought,  and  sold  at  a  loss  when  there  is  no  further  work 
for  them  to  do. 
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FIG.   5 — AVERAGE  LOADS  AT  SHAFTS  NOS.   1  AND  2 

Maximum  load  at  shaft  No.  1,  377  kw.,  load  factor  54  per  cent ; 
maximum  load  shaft  No.   2,  307  kw.,  load  factor  44  per  cent. 


FIG.   4 — TRANSFORMER   BANK  AT   SHAFT 
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Electric  Trucks  in  Government  and  City  Service 

Superior  Usefulness  of  Battery-Driven  Car  Thoroughly  Demonstrated  in  Fields  of  Federal  and 
Municipal  Transportation  -The  Central  Station  Man's  Opportunity 


THE  splendid  achievements  of  the  electric  truck  in 
government  and  city  service,  and  methods  by 
which  such  applications  of  the  electric  vehicle 
can  be  broadened  and  used  as  the  leverage  for  opening 
up  those  broader  commercial  and  industrial  fields  for 
which  the  battery-driven  car  is  so  eminently  fitted,  were 
described  by  the  committee  on  federal  and  municipal 
transportation  of  the  Electric  Vehicle  Section,  N.  E.  L. 
A.,  in  its  report  presented  before  the  Chicago  conven- 
tion on  May  25.  Past  work  of  the  former  Electric 
Vehicle  Association  was  commended,  and  confidence  was 
expressed  that  the  recent  affiliation  with  the  N.  E.  L.  A. 
will  put  the  whole  central  station  industry  squarely  be- 
hind the  electric  vehicle. 

"No  well-studied  plan  looking  to  the  broadest  in- 
troduction and  development  of  the  'electric'  can  omit 
consideration  of  the  part  to  be  played  by  the  central 
station  in  expediting  vehicle  sales  as  well  as  in  sponsor- 
ing the  subsequent  operation  of  the  'electric'  in  service," 
declared  the  committee. 

Educating  the  Public  Through  the  Central  Station 

"Until  the  central  station  man  has  learned  the  whole 
electric  vehicle  story — and  has  learned  it  so  well  that  he 
can  retell  it  to  his  customers  and  home-town  friends 
with  such  ring  of  conviction  that  prospective  users  will 
heed  and  themselves  believe — until  this  local  'electrical 
authority'  of  each  community  is  enlisted  in  the  cam- 
paign, attempts  to  win  and  to  hold  the  business  of  the 
ultimate  user  can  have  only  sporadic  success,  and  will 
in  the  main  be  ammunition  and  effort  wasted. 

"And  an  early  step  in  the  self-education  of  the  cen- 
tral station  on  electric  vehicle  subjects  should  be  the 
purchase  of  a  company  car  or  truck,  to  prove  to  its 
business  neighbors  that  the  central  station  is  itself  will- 
ing to  take  what  it  prescribes  for  others. 

"Already  some  12,000  electric  commercial  wagons  and 
trucks  are  in  operation  in  this  country,  and  each  day 
their  number  grows  and  the  range  of  their  application 
widens.  But  the  fullest  development  of  this  field  will 
be  achieved  only  through  full  co-operation,  and  through 
united  effort  on  the  part  of  all  interested  to  make  the 
electric  the  success  that  its  intrinsic  merit  justifies. 

"But  it  is  in  the  field  of  government  and  municipal 
uses  of  electric  vehicles  that  the  central  station  will  not 


only  find  great  and  diversified  opportunities  for  the  in- 
troduction of  electrics  and  the  sale  of  energy,  but  will 
also  discover  itself  particularly  well  situated  to  en- 
courage the  adoption  of  such  vehicles. 

"Proven  applications  of  the  electric  vehicle  now  cover 
every  branch  of  municipal  service.  There  is  no  require- 
ment of  high  speed,  great  carrying  power,  or  flexibility 
of  operation  and  closeness  of  speed  control  which  is  not 
fulfilled  by  the  electric  better  than  by  any  other  means 
of  transportation. 

"Taken  with  the  advantages  already  mentioned — the 
well-known  dependability  and  simplicity  of  the  electric, 
its  economy  of  upkeep,  its  long,  useful  life,  and  its  adapt- 
ability for  operation  by  others  than  its  particular  driver 
— all  make  it  the  type  of  vehicle  best  suited  for  mu- 
nicipal  service. 

"For  convenience  of  reference,  the  following  list  is 
presented  of  some  of  the  applications  to  which  electric 
vehicles  have  been  put  in  municipal  and  government 
service: 

"Municipal — Emergency:  Fire  apparatus;  police  pa- 
trols; ambulances.  Street  Department:  Sweeping  and 
cleaning;  sprinkling  carts.  Disposal:  Ash  carts;  gar- 
bage wagons.  Miscellaneous:  Departments  of  public 
works;  city  engineer's  office;  water  department;  school 
buses;  road  rollers. 

"Federal — Post-office:  t  Mail  transfer;  parcel-post 
delivery.     Navy  Yards.    Mints.     Washington  Bureaus. 

"Already  the  municipality  is,  in  the  case  of  the  aver- 
age city  or  town,  itself  the  largest  single  customer  of 
the  local  central  station.  For  lighting  the  streets, 
pumping  water,  serving  public  buildings,  etc.,  the  com- 
pany holds  annual  contracts.  Having  thus  become  vir- 
tually one  of  the  essential  departments  of  municipal 
operation,  the  central  station  can  be  counted  upon  to  be 
in  close  touch  with  the  city  government  in  all  its 
branches.  Through  these  connections  it  has  learned  to 
know  intimately  the  officials  and  the  'powers  behind  the 
scenes.' 

"Moreover,  the  central  station  manager  is  invariably 
an  active  figure  in  all  the  local  commercial  bodies,  boards 
of  trade  or  chambers  of  commerce.  In  these  meetings, 
through  co-operation  with  his  fellow  business  men,  the 
manager  can  also  bring  to  bear  potent  influences  of 
public  opinion. 
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"In  the  minds  of  many  of  the  public,  the  stamp  of 
approval  of  any  government  department — be  it  federal, 
state  or  municipal — is  taken  as  an  authoritative  award 
of  merit.  Here  is  a  point  concerning  the  use  of  electrics 
in  any  government  service,  the  publicity  value  of  which 
must  not  be  overlooked. 

Motor  Vehicles  Soon  in  All  City  Departments 

"The  early  motorization  of  practically  all  municipal 
equipment  formerly  drawn  by  horses  is  now  a  foregone 
conclusion.  Whether  this  motorization  of  fire  appara- 
tus, police  wagons,  ambulances,  street  cleaning  ap- 
paratus, etc.,  shall  be  by  electric  vehicles  or  by  gasoline 
cars  is  a  question  which  is  going  to  be  determined  for 
each  community  within  a  few  months,  or  years  at  the 
outside — and  settled  upon,  too,  in  plain  sight  of  the 
local  central  station  man.  Meanwhile,  the  rising  price 
of  gasoline  is  a  factor  that  is,  of  course,  increasingly 
favorable  to  electric  transportation.  If  the  central  sta- 
tion man  will  but  grasp  the  opportunity  now  before  him, 
and  secure  the  adoption  of  electric  vehicles,  he  will 
achieve  for  his  community  the  most  modern  of  munici- 
pal transportation  equipment,  and  to  his  own  interests 
a  powerful  testimonial  for  electric  trucks  and  electric 
service. 

Electrics  in  Fire  Department  Service 

"One  of  the  most  interesting  municipal  applications 
of  the  electric  truck  is  in  the  transportation  of  fire- 
engines  and  other  fire  department  apparatus  formerly 
drawn  by  horses.  Equipment  of  this  kind  is  now  in 
successful  use  in  New  York;  Philadelphia;  Camden,  N. 
J.;  Springfield,  Mass.;  Akron,  Ohio,  and  Hartford, 
Conn.,  and  in  Berlin,  Hamburg  and  other  European 
cities. 

"In  two  of  the  Philadelphia  fire  houses  there  have 
been  quartered  at  the  same  time  gasoline,  electric  and 
horse-drawn  pieces.  On  average  runs  of  from  six  blocks 
to  1.5  miles,  the  electrics  have  invariably  been  first  to 
the  fire.  In  a  large  city  it  is  almost  impossible  to  clear 
the  street  of  all  traffic ;  hence  the  apparatus  is  forced  to 
slow  down  for  teams  and  trolleys.  For  the  gasoline  car, 
this  means  shifting  of  gears  and  a  snorting  engine 
caused  by  over-supply  of  gasoline,  due  to  the  driver 
feeding  the  engine  too  rapidly  in  his  haste  to  make  time. 
Meanwhile  the  electric,  having  no  gears  to  shift,  rapidly 
accelerates  and  by  thus  continuously  gaining  over  the 
others,  is  first  to  reach  the  fire. 

Police  Patrols  and  Ambulances 

"Many  of  the  points  of  advantage  of  the  electric  truck 
in  fire  department  service  apply  also  in  a  discussion  of 
electric  ambulances   and  of  electric  'hurry-up'  wagons 


for  police  departments.  The  electric  patrol  wagon  can 
be  operated  by  any  officer  besides  ita  regular  driver.  It 
is  clean  and  sanitary,  and  it  introduces  no  odor 
burned  hydrocarbons  into  the  station  house  where  the 
patrolmen  await  calls.  The  electric's  virtue  of  cleanli- 
ness is  of  particular  advantage,  of  course,  in  ambulance 
work.  Its  silence  and  its  easy-riding  qualities  are  points 
of  grateful  comfort  to  the  sick. 

Street  Cleaning  and  Refuse  Removal 

"In  the  fields  of  street  cleaning  and  garbage  haulage 
an  interesting  development  of  comparatively  recent  date 
has  been  the  battery-operated  tractor — a  four-wheeled 
vehicle  which  can  be  coupled  up  to  any  desired  trailer 
body  or  piece  of  street-cleaning  apparatus  —  which 
trailer  is  usually  carried  on  a  two-wheel  truck. 

"One  type  of  electric  truck  designed  for  municipal 
service  has  interchangeable  ash-cart  and  sprinkling-tank 
bodies,  so  that  after  the  close  of  the  summer  and  fall 
sprinkling  seasons,  the  running  gear  may  be  utilized 
during  the  remaining  months  of  the  year  for  carting 
ashes,  etc.  The  mileage  covered  by  street  cleaning  and 
sweeping  equipment  is  seldom  very  great,  since  the  ma- 
chines are  operated  to  best  advantage  at  very  low 
speeds.  Some  of  the  large  cities  of  Europe  have  their 
streets  swept  and  sprinkled  entirely  by  electric  vehicles. 

"Park  departments  require  trucks  and  wagons  for 
moving  dirt  and  fertilizer,  for  setting  out  plants,  for 
carrying  equipment  used  to  destroy  insect  pests  and 
treat  injured  trees,  etc.  If  electric,  these  vehicles  will 
not  soil  park  walks  or  drives,  nor  pollute  the  atmosphere 
with  odors  of  incompletely  burned  petroleum  products — 
points  to  be  considered  in  selecting  vehicles  to  operate 
from  place  to  place  ten  hours  a  day  in  a  city's  pleasure 
grounds.  School  buses  offer  another  "electric"  op- 
portunity. 

Transporting  the  Mails  by  Electric  Trucks 

"The  growing  appreciation  and  recognition  of  the 
electric  by  the  Post-office  Department  at  Washington  is 
indicated  by  the  recent  official  call  for  bids  on  equip- 
ment for  the  Chicago  post-office,  for  which  service  elec- 
tric trucks  were  specified. 

"In  New  York  City  twenty-four  2-ton  trucks  are  used 
for  transferring  mail  matter  between  the  railroad  sta- 
tions and  the  various  post-offices.  In  addition  a  number 
of  1000-lb.  and  1-ton  wagons  are  now  employed  for  de- 
livering parcel-post  packages  from  the  various  postal 
distributing  centers." 

The  members  of  the  committee  were:  James  H.  Mc- 
Graw,  chairman;  0.  H.  Caldwell,  F.  N.  Carle,  G.  A. 
Freeman,  W.  C.  Johnson,  W.  P.  Kennedy,  C.  M.  Marsh. 
F.  B.  Neeley  and  F.  W.  Smith. 
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Correcting  Turbine  Test  Results 

Nc-1-r-.-..u  s  Correction!  i"t  Varlationi  "i  Preiture,  Buperheat  tnd 
v.inniiii  to  Compare  Wata   RatM  oi  Steam  Unlti 

W\  II.  A.  Cozzens,  Jr. 

Th8  conditions  of  pressure,  superheat  and  vacuum 
determine  to  h  large  extenl  the  design  of  a  turbine. 
The  builder  is  supplied  with  these  data  before  he  under- 
takes to  construct  t In-  machine  and  quotes  tin-  perfor 
mance  in  pounds  of  steam  per  kilowatt-hour  on  the 
assumption  thai  the  turbine  will  operate  under  the  pre- 
scribed conditions,  it  is  often  of  interest  to  compare 
the  performances  of  steam  turbines  when  operating 
under  conditions  which  vary  to  some  degree.  It'  two 
turbines  t >u i It  to  operate  under  similar  conditions  are 
to  be  compared  when  the  conditions  vary,  the  perfor- 
mance of  one  turbine  must  be  equated  to  that  of  the 
other  or  to  the  individual  guarantee  of  each.  The  con- 
ditions during  the  test  may  vary,  due  to  several  causes. 
For  instance,  one  test  may  be  run  in  January  when 
it  is  easy  to  maintain  a  high  vacuum  since  the  water 
is  eold,  while  the  other  may  be  run  in  the  summer  and 
the  vacuum  fall  an  inch  or  more.  The  vacuum  condi- 
tion has  the  greatest  effect  on  the  steam  consumption 
of  the  turbine  so  that  the  test  made  in  the  summer 
would  show  a  higher  steam  consumption  than  the  test 
run  in  the  winter.  Instead  of  assuming  two  turbines 
it  might  be  desired  to  compare  the  tests  of  the  same 
turbine  run  at  different  times. 

Again,  before  a  turbine  is  turned  over  to  an  operat- 
ing company  an  acceptance  test  is  usually  made.  This 
test  is  run  under  operating  conditions  and  the  results 
equated  to  the  conditions  of  the  guarantee.  With  large 
units  the  tests  must  usually  be  conducted  in  the  power 
station  after  the  unit  has  been  installed  and  under  con- 
ditions that  vary  to  a  considerable  extent.  With  large- 
sized  units  it  is  practically  impossible  to  make  shop 
tests  as  in  the  case  of  small  units  for  several  reasons. 
Among  these  might  be  mentioned  the  necessity  for  a 
huge  boiler  equipment  to  supply  steam  for  the  units, 
and  the  practical  impossibility  of  maintaining  ranges 
of  pressure  and  superheat  for  several  units.  Again, 
the  question  of  securing  the  proper  load  conditions  is 
one  that  presents  difficulties. 

The  standardization  of  turbine  tests  is  usually  accom- 
plished by  increasing  or  decreasing  the  test  water  rate 
obtained  by  a  predetermined  percentage  for  a  varia- 
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FIG.    1. — PERCENTAGE    CORRECTION    CURVES    FOR    PRESSURE   AND 
SUPERHEAT   VARIATIONS   OF   TURBINE   TESTS 

tion  in  pressure,  superheat  and  vacuum  from  the  con- 
ditions as  stated  in  the  guarantee.  This  brings  the 
turbine  test  performance  to  the  same  basis  as  the 
guarantee  and  permits  proper  comparison  of  the  per- 
formances. 

The  conditions  of  pressure  and  superheat  do  not  vary 
greatly  enough  in  the  average  power  house  to  affect 


the    turbine    performance    to    ■    very    large    degree. 
Numerous  tests  have  determined  that  the  corrections 

for  these  two  conditions  should  be   1   per  cent    for  every 
I  I    Hi.   variation    in   pressure  and    1    per  cent   for  every 

I2.r>  deg.  Fahr.  of  superheat  variation.    The  correction 
to  be  applied  for  vacuum  variation  varies  from  '.\  to  6 

per  cent    at    the   higher   vacuum.      Usually  about  5  per 
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FIG.    2 — PERCENTAGE    CORRECTION    CURVE    FOR    VACUUM 
VARIATIONS   OF   TESTS 

cent  is  taken  as  the  correction  factor  for  each  inch 
variation.  In  tests  where  little  is  known  concerning 
the  effect  of  vacuum  on  the  unit,  it  is  not  always  satis- 
factory to  assume  a  certain  percentage  so  that  it  be- 
comes necessary  to  run  tests  to  ascertain  the  precise 
effect  and  correction.  The  usual  procedure  in  such  a 
test  is  to  hold  the  load  steady  at  three  or  four  points 
and  operate  at  vacuums  of  28  in.,  28.5  in.  and  29  in. 
(corrected  to  a  30-in.  barometer)  by  admitting  air  into 
the  condenser.  From  these  data  the  proper  correction 
factor  may  be  obtained.  The  corrections  are  added  or 
subtracted  from  the  steam  consumption  as  obtained 
during  the  test  according  to  whether  the  operating 
conditions  are  above  or  below  those  of  the  guarantee. 
If  the  test  conditions  are  above  the  corrections  should 
be  added. 

TABLE    I— CORRECTIONS    TO    WATER    RATE    SHOWN    BY 

TEST  DATA 
Standard  Conditions: 

Steam  pressure  at  throttle 190  lb. 

Superheat    100°  F. 

Vacuum   at   turbine   exhaust 28.5"  Hg. 

Test  Results: 

Pressure    198 

Superheat   115 

Vacuum    29.4 

Test  Water  Rate: 

Pounds  per  kilowatt-hour 13.65 

Percentage  Corrections: 

Pressure    +0.73 

Superheat    +1.20 

Vacuum    +4.50 

Total +6.43 

Correction   in   pounds +0.88 

Corrected  Water  Rate: 

Pounds  per  kilowatt-hour 14.52 


194 
89 
29.4 

13.17 

+  0.36 
— 0.88 
+  4.50 
+  3.98 
+  0.52 


192 
93 
29.3 

13.52 

+  0.18 
—0.56 
+  4.00 
+  3.62 
+  0.48 


201 
106 
29.2 

13.27 

+  1.00 
+  0.48 
+  3.50 
+  4.98 
+  0.66 


13.69 


14.00 


13.93 


As  a  simple  example  let  us  consider  that  the  vacuum 
correction  is  1  lb.  of  water  for  each  inch  variation. 
With  this  as  a  basis,  assume  that  the  guaranteed 
vacuum  is  28  in.  and  the  vacuum  on  the  test  was  29  in., 
at  which  point  the  turbine  had  a  water  rate  of  14  lb. 
per  kilowatt-hour.  Since  the  test  vacuum  is  greater 
than  the  guarantee  by  1  in.  we  would  add  1  lb.  to  the 
water  rate,  making  the  consumption  15  lb.  per  kilowatt- 
hour  with  a  28-in.  vacuum  instead  of  14  lb.  per  kilo- 
watt-hour as  shown  by  the  test. 

In  order  to  eliminate  the  mathematical  work  in  com- 
puting corrections  to  be  applied  to  test  results  the 
accompanying  curves  have  been  drawn  which  will  serve 
as  models  for  drawing  curves  for  various  correction 
factors  to  suit  individual  conditions.  The  accompany- 
ing table  is  a  summary  of  a  turbine  test  in  which  the 
water  rate  has  been  corrected  by  the  use  of  such  curves 
and  shows  a  convenient  form  for  recording  test  data 
when  comparisons  of  the  performances  of  steam  tur- 
bines are  being  made. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Regulating  Industrial  Plant  Loads  to 
Maintain  High  Load  Factors 

How  a  Western  Cement  Mill,  Through  a  Load  Dispatcher,  Handles 

16,000-Hp.  Motor  Load  to  Obtain  a  90-Per  Cent  Load 

Factor  and  Secures  Low  Energy  Rate 

By  W.  L.  Frost 

District  Agent  Southern   California  Edison  Company 

The  Southern  California  Edison  Company  has  a  con- 
nected motor  load  of  26,560  hp.  in  the  Redlands  district, 
where  it  has  developed  load  factor  conditions  more  ad- 
vantageous than  in  any  other  of  the  thirteen  districts 
into  which  the  company's  system  is  divided.  The  av- 
erage monthly  load  factor  in  the  district  for  1915  was 
75.16  per  cent.     The  highest  was  81  per  cent  and  the 


TWO    250-HP.     AND    ONE     350-HP.     MOTORS    DRIVING    AIR    COM- 
PRESSORS   IN    PLANT    OP    CALIFORNIA    CEMENT    COMPANY 

lowest  71  per  cent.  These  conditions  are  due  in  the 
main  to  the  fact  that  the  company  serves  the  Riverside 
Portland  Cement  Company,  the  California  Portland 
Cement  Company,  two  large  citrus  pre-cooling  plants 
operated  by  the  Santa  Fe  and  Southern  Pacific  Rail- 
roads, the  Santa  Fe  shops  at  San  Bernardino,  and  about 
300  pumping  plants.  As  Redlands  is  the  center  of  the 
orange-growing  industry,  these  pumping  plants  run  at 
a  high  load  factor,  furnishing  water  for  irrigating  the 
groves  during  the  months  of  May  to  October,  inclusive. 
The  Riverside  Portland  Cement  Company  operates  173 
motors,  having  a  connected  load  of  8835  hp.,  while  the 
California  Portland'  Cement  Company  operates  164 
motors  totaling  7163  hp.  These  plants  run  twenty-four 
hours  daily.  Their  minimum  capacity  is  3000  barrels 
of  cement  per  day  and  the  maximum  6000  barrels.  The 
annual  consumption  of  the  two  plants  is  between  30,000,- 
000  and  40,000,000  kw.-hr.  In  order  to  induce  the  mills 
to  use  this  large  block  of  power  in  a  manner  agreeable 
to  the  power  company,  it  was  decided  to  make  the  rate 
dependent  upon  the  load  factor.  A  contract  was  accord- 
ingly made  under  which  the  cement  companies  agree  to 
maintain  a  monthly  load  factor  of  90  per  cent.  With 
90  per  cent  as  a  starting  point,  the  price  for  current 
varies  inversely  with  the  load  factor  so  that  it  is  to  the 
advantage  of  the  cement  company  to  keep  the  load  con- 
stant and  as  near  maximum  as  feasible.  In  fact,  each 
of  the  cement  plants  has  found  it  economical  to  keep  a 
load  dispatcher  constantly  in  attendance  at  the  switch- 


boards to  regulate  the  power  demand.  During  the  year 
1915  both  of  the  plants  had  average  monthly  load  factors 
of  more  than  90  per  cent. 

Several  motors  with  a  total  capacity  of  1200  hp.  are 
located  in  the  "raw"  or  grinding  end  of  the  plants,  and 
about  the  same  number  and  capacity  are  in  the  finish- 
ing end.  The  load  dispatchers  watch  the  curve-drawing 
wattmeter  very  closely.  In  case  the  curve  varies  from 
the  predetermined  load  which  it  is  desired  to  maintain, 
the  load  dispatcher  signals  to  the  raw  or  finishing  plants 
by  means  of  compressed  air  whistles,  to  increase  or 
lower  the  load,  as  desired.  At  the  present  time  the  com- 
bined rating  of  the  raw  and  finishing  motors  in  each 
plant  is  about  2000  kw.  As  they  can  drop  off  any  de- 
sired part  of  this  load  without  interfering  with  the 
operation  of  the  other  machinery,  the  maintenance  of 
a  very  high  load  factor  is  primarily  a  matter  of  control. 


Hauling  a  12 -Ton  Transformer  Filled  with  Oil 
Over  a  Country  Road 

The  accompanying  illustration  shows  a  transportation 
scheme  recently  used  by  the  Georgia  Railway  &  Power 
Company,  Atlanta,  Ga.,  when  it  was  necessary  to  move 
three  1000-kva.  tubular  type  oil-cooled  11,000/22,000 
transformers  filled  with  oil  from  one  of  the  company's 
substations  to  another.  The  substations  were  a  con- 
siderable distance  apart  and  not  connected  directly  with 
a  street  car  line.  It  was,  however,  possible  to  use  a 
street  car  line  a  greater  part  of  the  distance  and  haul 
the  units  one  at  a  time  on  a  freight  flat  car  drawn  by 
one  of  the  company's  double-truck  work  cars.  The  final 
location  of  the  units  was  about  three-quarters  of  a  mile 
from  the  car  line,  and  for  transporting  the  transformers 
over  this  distance  the  scheme  shown  was  employed.  To 
use  the  low  truck  on  which  the  transformer  was  loaded 
it  was  necessary  to  lay  a  track  of  two  12-in.  planks  for 
the  wheels  to  run  on  over  certain  bad  sections  of  the 
road.  Under  these  conditions  and  by  use  of  the  steam 
road  roller,  the  transformers,  which  weighed  12  tons 
each,  were  moved  without  removing  the  oil. 


STEAM    ROLLER    HAULING    A     1000-KVA.    TRANSFORMER    FILLED 
WITH    OIL 
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()p<  rating  Seriea  Gaa  Pilled  Lamps  From 

1  10  volt  Circuit 

\w  Oa  m;  Sore  n 
in  one  town  served  bj    the  Citizens  Light,  Heal  & 
Tower  Company   of  Canby,  Minn.,  11  became  necessary 
to  substitute  Type-C   lamps   for  seven   Type-B 
units  rated  .-it    i  amp.,  'j::  volts,  80  cp.,  and  connected 
in    Beries    with   compensators   across   a   220-vol1    com- 
mercial circuit.    Owing  to  the  difference  in  the  require- 
ments of  the  two  types,  however,  it  was  impracticable 
to  merely  insert  the  new  lamps  in  the  old-lamp  sockets. 
Furthermore,  a  voltage  of  iio  available  from  the  light- 
ing circuit  would  have  been  too  small  Cor  seven  Ty] 
lamps  in  series.     It  was  therefore  decided  to  "boost" 
the   110-volt  pressure  so  the  desired  number  of  lamps 

could  be  operated   in  series. 

— < — $ ^ ^~ 


110  Volts 


USVotfs 


Series  lamps       ^ 


■Or 
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'flaps  for  use  when  wore 
'{Lamps  are  connected 
{/n  Series 

HOW   COMPENSATOR  WAS   CONNECTED   TO   CONSTANT-POTENTIAL 
SYSTEM    TO   SERVE    SERIES   LAMPS 

To  avoid  buying  special  equipment  a  damaged  motor- 
starting  compensator  was  utilized  by  removing  the 
faulty  coil  and  locating  115-volt,  120-volt  and  125-volt 
taps  on  the  undamaged  winding  with  a  voltmeter.  Thus 
modified,  the  compensator  was  placed  in  an  old  trans- 
former case,  wedged  in  place,  covered  with  transformer 
oil  and  the  primary  terminals  connected  with  the  110- 
volt  service  circuit  through  a  switch.  The  series  lamp 
circuit  was  connected  with  the  115-volt  taps.  About 
one-third  less  turns  should  have  been  provided  on  the 
compensator  for  it  to  perform  its  duty  correctly  when 
lamps  "go  out,"  but  this  is  not  considered  absolutely 
necessary  in  the  case  since  the  residents  of  this  town 
report  lamp  outages  promptly.  The  lamp  circuit  is  con- 
trolled from  a  primary  switch  to  eliminate  core  loss 
when  the  lamps  are  not  lighted. 


Operating  Results  for  Small  Indiana  Com- 
bined Water,  Ice  and  Electric  Plant 
By  C.  E.  Layton 
At  Sheridan,  Ind.,  a  town  of  1800  population,  a  com- 
bined electric  service,  water  and  ice  plant  shows  an 
electric  income  of  $7.22  per  inhabitant  or  $25.32  per 
consumer  a  year,  although  a  liberal  supply  of  natural 
gas  is  available  at  25  cents  per  1000  cu.  ft.  It  may  be 
pointed  out,  however,  that  the  town  is  probably  more 
advanced  commercially  than  the  average  town  of  its 
size.  There  are  450  customers,  including  333  residence, 
101  business  and  sixteen  power  users,  which  represents 
about  25  per  cent  saturation.  According  to  a  recent 
census  there  are  about  153  more  possible  consumers, 
which,  if  secured,  will  increase  the  saturation  to  one 
consumer  for  every  3  1/3  inhabitants.  The  total  in- 
come may  be  classified  as  follows: 

Electric — 

Commercial  lighting   $7,418.17 

Street  lighting   1,947.82 

Power 2.031.05 

Total   electric    $11,397.04      $11,397.04 

Water  and  ice 8,888.84 

Total  income $20,285.88 


or  this  61.9  per  cenl   ie  required  for  operating  • 
pen  es,  not  including  interest  or  depreciation.    Energy 
i    delivered  to  the  switchboard  a1  a  cost  of  L.998  cents 
per  Kilowatt  hour.     Including  interesl  and  depreciation 
the  total  cost  of  delivering  electricity  to  consumers  is 

1.196  Cents  per  Kilowatt  hour.  The  invest  men!  for  a 
plan!    of    this    size    is    usually    assumed    to    he    relatively 

high  in  comparison  with  the  population,  bul  experience 

with  this  system  lias  seemed  to  indicate  that  profitable 
results  can  lie  obtained  in  small  towns.  On  the  other 
hand,  small  plants  do  not  have  to  carry  such   relatively 

high  charges  as  large  systems  or  combinations. 

The  elect  in-  plant  at  Sheridan  was  originally  con- 
structed and  operated  by  the  town.  A  meager  income 
over  a  period  of  thirteen  years,  however,  influenced  it 
to  sell  to  the  present  owners  in  January,  1918.  Since 
then  the  income  from  sale  of  energy  has  been  about 
doubled  and  the  total  income  tripled.  The  water  sys- 
tem, which  was  installed  two  and  a  half  years  ago,  is 
relatively  undeveloped,  there  being  only  180  customers 
where  at  least  500  should  be  obtained  in  five  to  ten 
years.  Water  is  pumped  by  electricity.  Two  years  ago 
an  11-ton  exhaust  steam  ice  plant  was  installed  which 
serves  its  purpose  admirably. 

The  necessary  exhaust  steam  is  supplied  by  pumps 
and  auxiliaries.  Ice  is  sold  wholesale  at  the  plant,  this 
arrangement  proving  satisfactory.  The  power  plant 
includes  horizontal  tubular  boilers  and  simple  non-con- 
densing engines.  Duplicate  equipment  is  installed  to 
maintain  a  reliable  service. 


A  Readily  Adjustable  Shunt  for  Series  Fields 

of  Exciters 

By  Sydney  Fisher 

In  adjusting  the  compound  characteristics  of  three 
exciters  for  parallel  operation  in  conjunction  with  a 
Tirrill  regulator,  it  was  found  impossible  to  get  the 
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Series  Shunf  rthich  was  Replaced 
CONSTRUCTION     OF     SERIES-FIELD     SHUNT     SHOWING     BOWED 
FORMATION    TO    FACILITATE    VENTILATION 

necessary  series-field  shunt  adjustment  with  the  shunt 
taps  provided  by  the  manufacturers.  Consequently  each 
shunt  was  replaced  by  a  v?ry  simple  and  easily  adjusta- 
ble shunt  like  that  shown  in  the  accompanying  draw- 
ing. By  means  of  the^e  the  characteristics  of  the  ma- 
chines were  made  practically  identical.     The  shunt  is 
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made  of  strips  of  German  silver  slotted  to  permit  the 
bowed  formation  shown.  Rough  adjustment  is  made  by 
adding  or  removing  strips,  and  finer  adjustment  is  ob- 
tained by  varying  the  cross-section  of  one  of  the  strips. 
The  free  passage  offered  to  air  through  the  shunt  per- 
mits good  ventilation  with  resulting  low  temperature 
from  no  load  to  full  load.  The  construction  of  the  shunt 
permits  using  the  minimum  number  of  connections, 
therefore  they  can  be  made  much  more  readily  than 
where  more  connections  are  required.  This  is  an  im- 
portant consideration  since  the  resistance  o'f  poor  con- 
tacts becomes  appreciable,  the  series-field  resistance 
being  small. 


Methods  of  Installing  Fuse  Switches  for 
Transformer  Installations 

The  accompanying  illustrations  show  two  methods  of 
installing  transformers  to  serve  small  industrial  loads 
as  used  by  the  Roanoke  (Va.)  Railway  &  Electric  Com- 
pany. For  installations  up  to  and  including  15  kva.  it 
is  the  practice  of  this  company  to  install  the  trans- 
formers on  a  pole  as  shown  in  Fig.  1.  This  installation 
is  at  the  plant  of  the  Virginia  Can  Company,  Roanoke, 
and  furnishes  220-volt,  60-cycle  power  service  together 
with  single-phase,  three-wire  lighting  service.  In  in- 
stallations of  this  kind  it  will  be  noted  that  the  fuse 
switches  used  are  mounted  so  that  they  may  be  operated 
by  the  lineman  without  any  danger  of  coming  in  contact 
with  live  equipment  if  proper  precautions  in  pole  climb- 
ing are  taken.  The  fuse  switches  used  in  this  instal- 
lation are  known  as  W.  N.  Matthews  &  Brother's  type  A. 

Whenever  power  service  is  required  by  a  customer 
calling  for  more  than  45  kva.  in  transformers,  the  pole 
platform  construction  shown  in  Fig.  2  is  used.  This 
installation  is  at  the  plant  of  the  Roanoke  Twine  Mills, 
and  consists  of    six    25-kw.,  type-H,   General   Electric 


FIG.    1 — INSTALLATION   OF   TRANSFORMERS  AND   FUSE   SWITCHES 
AT  PLANT  OF  VIRGINIA  CAN  COMPANY,  ROANOKE,  VA. 

transformers  furnishing  three-phase,  220-volt  service. 
The  particular  platform  shown  was  designed  for  three 
25-kw.  transformers,  but  due  to  the  rapid  increase  of 
load  making  it  necessary  to  double  the  transformer  rat- 
ing, three  25-kw.  transformers  were  added  having  the 
same  characteristics  until  such  a  time  that  three  50-kw. 
units  were  available.     It  is  considered  best  practice  to 


use  three  transformers  whenever  possible  and  this  prac- 
tice is  followed  except  in  special  cases,  such  as  the  one 
cited. 

The  method  shown  in  Fig.  2  of  supporting  the  220- 
volt  buses  by  means  of  Pierce  secondary  racks  is  stand- 
ard practice  followed  by  the  company  and  makes  a  neat, 
safe  and  substantial  construction.     In  addition  to  using 


FIG.  2 — POLE  PLATFORM  TRANSFORMER  INSTALLATION,  SHOWING 
MOUNTING  OF  SECONDARY  BUSES  AND  FUSE  SWITCHES  AT 
PLANT  OF   ROANOKE    (VA.)    TWINE   MILLS 

the  Matthews  fuse  switches  on  transformer  installations 
as  shown,  this  company  also  installs  them  at  various 
places  on  its  overhead  system  for  tie  lines  and  paints 
them  red  while  those  used  as  disconnecting  switches  are 
painted  black.  According  to  W.  G.  Claytor,  superin- 
tendent of  the  lighting  and  power  department  of  the 
Roanoke  (Va.)  Railway  and  Electric  Company,  this 
practice  has  been  found  convenient  in  cases  of  emer- 
gency or  at  times  when  the  lines  are  being  worked  on. 


"Hot"  Versus  "Dead"  Methods  of  Banking 
Boilers 

There  appears  to  be  no  question  as  to  the  relative 
values  of  "hot"  banking  and  "dead"  banking  of  boilers 
according  to  the  accompanying  opinions  expressed  by 
the  operator  of  a  large  Eastern  plant.  It  is  considered 
better  practice  to  raise  the  boiler  rating  at  the  time  of 
peak  load  in  order  to  avoid  banking  losses.  When  it  is 
desired  to  greatly  increase  the  output  of  boilers  forced 
draft  must  be  used,  it  being  considered  that  the  loss 
due  to  forced  draft  is  less  than  that  due  to  keeping  the 
boilers  banked  to  carry  peaks. 

Hot  banked  boilers  are  of  no  use  except  possibly 
when  the  boiler  is  to  be  off  the  line  for  only  a  very 
short  time,  and  the  steam  is  not  allowed  to  drop  more 
than  a  few  points.  Dead  banked  boilers  are  so  banked 
that  they  cause  no  steam  to  be  generated.  Before  a 
boiler  is  taken  from  the  line  the  feed  to  the  coal  mag- 
azine is  shut  off  and  the  fuel  remaining  in  the  maga- 
zine is  then  burned  out,  thus  preventing  fresh  coal 
from  falling  down  over  the  fire  while  banked.  When 
the  coal  has  all  been  burned  from  the  magazines,  the 
fuel  on  the  grates  is  worked  until  it  covers  about  one- 
third  of  the  grate  area,  care  being  taken  to  mass  the 
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coal  without  air  spaces.  Thii  coal  la  then  covered  with 
liftings  eaved  for  the  purpose,  and  to  such  ■  depth  thai 
it  just  Bmoulden  and  barely  keepa  alive.  The  drav« 
back  of  this  method  li  that  it  allowi  the  temperature 
of  the  boiler  to  drop  vers  low,  requiring  ■  larg< 
penditure  of  coal  to  bring  it  hark  up  to  line  pressure. 
However,  tin-  method  is  a  perfectly  satisfactory  means 
of  keeping  boilers  while  off  the  line.    The  remaining 

method  Of  banking  consists  of  nearly   the  same  pro* 

as  dead  banking,  but  the  layer  of  sittings  pul  on  the 
fuel  bed  Is  not  as  thick  as  In  tin-  former  case,  and  the 
temperature  of  the  Are  stays  up  to  a  point  at  winch  it 

keeps  up  the  radiat  ion  losses  of  the  boiler  to  some  ex- 
tent.   The  eoal  required  to  bring  the  boiler  up  to  line 

pressure  is  noticeably  less  than  would  he  the  case  with 
the    hanked   hoiler. 


Trimming  Commutator  Brushes  Properly 

By  Lionel  W.  Wyss 
Considerable  trouble  is  often  experienced  with  motor 
and  dynamo  brushes  due  to  poor  contact  with  the  com- 
mutator. One  method  of  trimming  carbon  brushes  to 
bear  on  the  commutator  with  full  contact  area  is  to 
place  a  strip  of  sandpaper  on  the  commutator  and  draw 
it  back  and  forth  until  the  brush  is  shaped  to  have  full 
contact  area.  This  method  is  usually  satisfactory  un- 
less the  brush  is  loose  in  its  holder,  which  is  often  the 
case. 


brush 


Brush  Holder 


Commutafor 

FIGS.    1    AND    2 — IMPROPERLY    AND    PROPERLY    TRIMMED 
COMMUTATOR    BRUSHES 

If  the  usual  method  of  drawing  the  sandpaper  back 
and  forth  is  used  where  the  brush  is  loose  in  the  holder 
it  will  not  trim  the  brush  to  give  full  contact  area  on 
the  commutator,  because  the  brush  will  move  in  the 
holder  and  the  edges  will  be  trimmed  more  than  the 
center,  as  shown  in  Fig.  1. 

A  better  method  is  to  sandpaper  the  brush  only  in 
the  direction  of  commutator  rotation,  which  will  neces- 
sitate lifting  the  brush  while  the  sandpaper  is  drawn 
in  the  direction  opposite  to  commutator  rotation.  The 
friction  of  the  commutator  on  the  brush  will  hold  the 
latter  in  the  position  shown  in  Fig.  2,  and  will  allow  full 
area  in  contact  on  the  commutator,  thereby  preventing 
sparking  and  rattling. 


A   Substitute   for  Matting   That  Wears  Well 
and  Is  Cheaper  Than  Rubber  and 
Linoleums 
By  R.  I.  Elkin 
Rubber  mats  and  linoleums  are  generally  used  for 
an    insulating   floor   covering    before    switchboards  to 
safeguard  operators.     These  materials  are  rather  ob- 
jectionable, however,  because  they  deteriorate  rapidly, 
curl  up  at  the  edges  unless  prevented  from  doing  so, 
become  frayed,  and  give  an  uncertain  degree  of  pro- 
tection.    Some  large  companies  are  now  replacing  such 
mats   of  rubber   or  linoleum  with  what   is   known   as 
"mastic  insulite."     This  is  a  compound  of  rubber,  and 
probably  asbestos.     It  is  applied  to  cement  floors  very 
simply.     First  a  waterproof  priming  is  applied  to  the 


floor    and    then    a    coat      of     insulite.      About    six    coats 
should    lie    applied,    each    coat     being    allowed    to    dr\     DC 

lore  applying  the  next  coating.    Before  applying  a  new 
coat  a  little  powdered  lime  Is  sprinkled  over  the  dried 

coating.       l'li«'    final  coat      six    coats   ar(!  about  8    Hi    in. 
thick      should  be  polished  with   wax  and  gasoline. 

"Mastic  insulite"  is  of  a  dark  brown  color  that  har- 
monizes well  with  station  apparatus.  It  wears  well, 
does  not  crack  nor  show  any  abrasive  action  under  loot. 
It  has  very  high  dielectric  strength  and  does  not  ab- 
ort moisture.  If  stained  with  oil  or  grease  all  that  is 
necessary  is  to  wash  with  gasoline,  when  the  stains  are 
removed,  which  is  not  the  case  with  cement  flooring. 
This  floor  material  costs  about  $2.25  per  gallon,  1  gal. 
of  which  covers  a  floor  of  60  sq.  ft.  The  writer  knows 
of  cases  where  this  covering  has  been  in  service  for  a 
number  of  years  with  no  sign  of  deterioration. 


How  a  Small  Commutator  Was  Turned  by 

an  Improvised  Method 

By  R.  L.  Hervey 

Recently  a  rush  order  was  issued  to  turn  the  commu- 
tator of  a  generator  at  a  large  country  house.  A  turn- 
ing rig  was  packed  in  an  automobile  and  all  hurried  off 
for  a  long  ride.  One  glance  at  the  generator  was  enough 
to  show  that  the  rig  would  not  fit.  In  the  garage,  how- 
ever, a  large  engine  lathe  was  found.  This  started  an 
examination  to  determine  whether  the  armature  could 
be  taken  out  and  swung  in  the  lathe,  but  this  promised 
to  be  an  uninviting  job.  While  looking  around  the  shop 
an  angle  plate  was  uncovered.  This  plate  and  the  cross- 
feed  of  the  small  lathe  were  bolted  together  by  a  special 
screw  of  the  rig.  The  plate  was  then  bolted  to  the  end 
plate  of  the  generator  frame,  as  shown  in  the  accom- 
panying sketch.  There  was  but  one  bolt  holding  the 
angle  plate  on  the  generator  frame,  which  made  the 
equipment  look  very  unsteady.  A  hole  in  the  angle  plate 
was  selected  so  that,  if  the  plate  turned  around  the  bolt, 
the  tool  would  swing  away  from  the  commutator  and  not 
into  it.  The  screw  of  the  cross-feed  was  too  short  to 
take  a  cut  across  the  commutator,  therefore  the  tool 
had  to  be  reset  for  each  cut.  This  was  a  little  trouble- 
some, as  the  tool  had  to  be  tapped  into  position  with  a 
hammer.  The  commutator  had  grooves  in  it  about  ^4-in. 
deep,  requiring  considerable  cutting.  However,  the  job 
was  satisfactorily  dorip  with  this  arrangement. 
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LATHE    CROSS-FEED    USED    FOR    TURNING    COMMUTATOR 

The  generator  was  direct  connected  to  a  low-speed 
horizontal  gasoline  engine.  While  working  on  the  com- 
mutator the  valves  were  taken  out  to  prevent  compres- 
sion, and  the  turning  effort  provided  by  a  1-hp.  motor 
belted  to  the  flywheel.  The  electrical  equipment  of  the 
plant  consisted  of  the  generator  and  a  storage  battery 
of  fifty-eight  lead  cells.  These  supplied  current  for  the 
lights,  a  motor-driven  ice  machine,  laundry,  water-pump 
and  machine  tools  in  the  garage. 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Twice  As  Many  Irons  Sold  as  There  Are 

Customers  at  Greenfield,  Mass. 

By  Roy  Scott  Cowan 

Contract   Agent   Greenfield   Electric   Light  &   Power   Company 

The  accompanying  window  display  shows  the  results 
of  an  electric  flatiron  campaign  held  by  the  Greenfield 
Light  &  Power  Company  this  spring. 

During  the  eighteen  selling  days  of  the  campaign  198 
old   flatirons    (variously   of    the    gas,    charcoal,    gaso- 


TWO   HUNDRED  OLD   IRONS  EXCHANGED  FOR   ELECTRIC   UNITS   AT 
GREENFIELD,    MASS. 
The   contents    of   this   hot-weather   window    display    were    after- 
wards sold  to  the  local  junk  dealer  at  one  cent  a  pound. 

line  and  electric  types)  were  brought  in  for  exchange. 
These  old  irons  not  only  made  a  window  display  that 
aroused  curiosity  and  interest,  but  were  afterward  sold 
for  1  cent  a  pound.  Twenty-five  of  the  electric  irons 
brought  in  were  in  good  shape  and  will  be  used  to  re- 
place irons  which  are  being  repaired.  A  single-sheet 
flyer  was  sent  to  each  customer  with  his  monthly  light- 
ing bill. 

The  results  of  the  campaign  have  been  gratifying  to 
us,  for  we  have  already  sold  nearly  twice  as  many  flat- 
irons  as  we  have  customers. 


How  Electricity  Helped  a  Bankrupt  Restau- 
rant Man  to  "Come  Back"  to 
Business  Success 

Out  at  Glenwood,  Iowa,  in  June,  1913,  J.  B.  Mershon, 
a  restaurant  man,  went  bankrupt.  He  had  worked  hard 
but  he  could  not  make  his  restaurant  pay.  By  the  mid- 
dle of  October  of  1914,  however,  he  had  acquired  some 
more  capital  and  a  new  idea  about  the  restaurant  busi- 
ness and  he  decided  to  try  it  again.  This  time,  more- 
over, he  determined  to  try  it  electrically.  So  he  started 
what  he  called  "Bernie's  All-Electric  Glenwood  Cafe." 
Six  months  later  he  had  secured  practically  all  of  the 
restaurant  trade  in  town.  A  near-by  rival  had  "shut 
up  shop."  Electricity  had  brought  prosperity  where 
coal  and  gasoline  had  failed. 

That  every  operation  in  the  new  business  was  accom- 
plished electrically  is  evidenced  by  the  list  of  appliances 
and  fixtures  the  store  contained.      CSee  Table  I.) 

Under  the  terms  of  the  rate  schedule  of  the  central 
station  company  which  supplies  the  energy,  the  restau- 


Tablb  l — Electrical    Equipment   of   Axl-Electric    Kkstaurant 

Watts 

One  three-burner  hotplate I 

One  electrically  heated  six-compartment  steam  table 

One  two-compartment  warming  closet 880 

One  popcorn  machine  with  three  units  : 

Popper    l..'i00 

Butter  heater    880 

Warmer 

One  five-gal.  coffee  urn  with  water  Jacket 880 

One  drink  mixer 50 

One  cigar  lighter   25 

One  coffee  percolator 750 

One  electric  iron 550 

Two  fans    100 

One  24-in.  pancake  middle > 3,600 


Total    15.475 

rant  pays  a  demand  charge  of  $6  a  month,  in  addition 
to  2.5  cents  for  the  first  180  kw-hr.  used,  2.25  cents  for 
the  next  180  kw-hr.  used  and  2  cents  per  kw.-hr.  for  all 
additional  energy.  A  deduction  of  10  per  cent  is  made 
for  prompt  payment.  With  this  rate  the  average  cost 
of  electricity  is  about  3  cents  a  kw.-hr.  and  the  monthly 
bills,  when  125  meals  per  day  were  being  served,  has 
ranged  between  $20  and  $25.  Experience  in  the  restau- 
rant business  has  taught  the  owner  of  the  all-electric 
cafe,  however,  that  these  charges  were  very  reasonable, 
for  when  he  was  using  gasoline  and  coal  his  fuel  costs 
were  $35  a  month,  in  spite  of  the  fact  that  he  was  doing 
a  smaller  volume  of  business.  Specific  energy  con- 
sumptions for  typical  months,  together  with  the  cost 
thereof,  are  given  in  Table  II. 

Table  II — Monthly  Energy  Consumption 

Month  Kilowatt-Hours 

April    731 

May 


639 

June 819 

July    809 

August 855 


$21.97 
20.13 
23.73 
23.53 
24.45 


Besides  popularizing  electrically  cooked  meals  in  Glen- 
wood and  securing  the  bulk  of  the  town's  restaurant 
business,  Mr.  Mershon  exercised  an  educational  influ- 
ence in  surrounding  towns  for,  as  he  puts  it,  "People 
who  go  through  in  autos  never  saw  the  like  of  it  before, 
but  I  can  answer  their  questions  and  show  them  that  the 
all-electric  way  is  cheaper  for  me." 


THE  ALL-ELECTRIC  CAFE  AT  GLENWOOD,  IOWA 
Electric  cooking  enabled  the  proprietor  to  secure  pi 
of   the   restaurant    trade    in   town,    and    this   at   a   saving    in   com- 
parison with   former  costs  for  coal  and   gasoline. 
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"The  Need  loi    Bettei    Industrial   Lighting" 

— A  Booklet  for  the  Factory  Ownn 

The   Commercial   Section   of   the    National    Electric 
hi    Association   ha  tied  a   new   booklet   en 

titled  "Better  industrial  Lighting,"  which  la  offered  t" 
centra]  Btation  companies  as  a  means  of  educating  pn 
tut  ;iikI  prospective  power  customers  In  tin-  improved 
illumination  of  their  factories,  plants  and  shops.  The 
sixteen  page  pamphlel  is  illustrated  with  a  number  of 
well-chosen  pictures  of  representative  1 1 >.r ti 1 1 1 1 >•  installs 
tiona,  ami  tin-  text  material  Buppliea  genera]  information 
on  shop  lighting  subjects,  laying  particular  emphasis  on 
the  importance  of  good  illumination  as  a  factor  in  plant 

production.     "It  is  evident."  concludes  the  booklet,  "that 

the  design  "i    b 

properly  bal- 
anced lighting 
system    is   work 

for  an  expert. 
.  .  .  There  is 
need  of  sound  il- 
lumination en- 
gineering judg- 
ment and  ex- 
perience. With 
such  a  vital  re- 
lation between 
lighting  and 
production,  no- 
painstaking  ef- 
forts should  be 
too  great  to  in- 
sure-  yourself 
that  your  fac- 
tory lighting  is 
the  best  obtain- 
able. It  is 
worth  while  to 
call  in  a  lighting 
expert  just  as  you  would  call  in  an  architect  for  the  de- 
sign of  a  new  building. 

"It  will  cost  you  little  or  nothing  to  find  out  what 
changes  will  be  required  to  modernize  your  plant  light- 
ing system.  Would  you  not  like  to  know  the  cost,  so 
that  you  can  compare  it  with  the  increased  production 
and  decreased  spoilage  you  may  reasonably  expect  as  a 
result? 

"Stop  the  leak  in  your  profits  caused  by  poor  illumi- 
nation.   Do  not  hesitate  to  seek  advice  to-day." 

Imprinted  with  the  name  of  the  local  central  station 
company,  the  booklets  are  offered  by  the  Commercial 
Section  (N.  E.  L.  A.,  29  West  Thirty-ninth  Street,  New 
York),  at  $35  per  thousand;  $20  for  500,  and  $12.50  for 
250.  Imprinted  envelops  may  also  be  obtained  at  $5 
per  thousand. 


COVER  OF  COMMERCIAL  SECTION   BOOKLET 


Reduced  Residence  Rate  to  Secure  Increased 

Summer  Load 

With  the  advent  of  the  spring  season,  the  rate  for 
"domestic  power"  service  in  Saskatoon,  Sask.,  has  been 
reduced  from  4  cents  per  kilowatt-hour  to.2.25  cents  per 
kilowatt-hour.  This  has  been  done  with  a  view  to  in- 
creasing the  summer  load,  according  to  Edward  Hanson, 
electrical  engineer  for  the  city,  as  well  as  inducing  the 
public  to  use  electricity  more  extensively  for  household 
purposes  during  the  summer  off-load  period.  Since  the 
new  rate  went  into  effect,  it  has  been  noted  that  many 
customers  are  becoming  more  interested  in  electric  cook- 
ing appliances,  etc.,  several  new  cooking  installations 
having  been  made  already. 


"House  Wiring  Month"  Achieved  Results 

Equivalent  to  One  Year's  Normal 

Growth  at  Waycross,  Ga. 

In     reporting     the    experience    of    the     Ware     County 

Light  &  Powei   Company,  Waycross,  Ga.,  in  its  recant 

"Wire  Your- Home"  .Month  campaign,  R.  E.  Trexler,  as 
sistant   treasurer  of  the  company,  has  written  to  the 
Society  for  Electrical  Development,  inc.,  as  follows: 
"When  the  'I louse  \v i ring  .Month'  campaign  idea  was 

first  suggested  it  did  not  seem  worth  while  to  under- 
take a  special  campaign  in  Waycross  since  the  city  was 
already  being  worked  along  this  line.  One  of  the  local 
wiring  contractors,  however,  urged  us  to  assist  him  in 
a  special  campaign,  and  this  we  finally  agreed  to  do  by  a 
limited  amount  of  advertising  and  by  offering  as  a  spe- 
cial inducement  for  the  month  a  standard  electric  iron, 
or  its  equivalent  in  value,  for  every  already-built  house 
wired  during  the  month.  Approximately  $20  in  prizes 
was  also  offered  for  (1)  the  high-school  student  writing 
the  best  essay  on  the  use  of  electricity  in  the  home;  (2) 
the  student  turning  in  the  largest  list  of  house-wiring 
prospects;  and  (3)  the  student  securing  the  largest 
number  of  contracts  for  house  wiring.  This  $20  in 
prizes  gave  the  campaign  its  "punch,"  creating  free 
general  advertising  and  interest. 

"The  net  result  of  the  campaign  was  the  wiring  of 
eighty-two  houses,  many  of  them  occupied  by  owners 
who  had  lived  all  their  lives  without  electric  lights  and 
who,  perhaps,  never  expected  to  use  them.  This  result 
may  not  seem  so  very  good  as  compared  with  what  is 
regularly  accomplished  in  the  average  town  of  the  same 
population — 18,000 — but  in  Waycross  a  good  percentage 
of  the  population  are  negroes,  and  another  big  percent- 
age live  in  rented  houses  which  remain  unwired  because 
the  owners  will  not  wire  them. 

"We  consider  the  result  of  the  campaign  in  Waycross 
fairly  good,  being  an  increase  of  7  per  cent  in  the  num- 
ber of  meters  on  our  lines — almost  as  much  as  we  would 
ordinarily  have  expected  in  a  year.  Moreover,  it  is  the 
writer's  belief  that  every  old  house  wired  secures  auto- 
matically the  wiring  of  an  average  of  two  more  by  sug- 
gestion and  neighborly  rivalry." 


A  Moving  Window  Display  that  Was 

Operated  from  a  Sidewalk  Switch 

Sales  of  a  popular  sewing-machine  motor  were  largely 
increased  by  the  Tafel  Electric  Company  of  Louisville, 
Ky.,  through  the  aid  of  a  window  display,  the  feature 
of  which  consisted  in  carrying  the  foot-pedal  switch  out 
onto  the  sidewalk  in  front  of  the  store.  A  sign  on  the 
window,  with  an  arrow  pointing  to  the  foot  pedal 
(which  was  made  detachable  so  that  it  could  be  taken  in 
at  night) ,  invited  passers-by  to  start  the  machine.  The 
demonstration  attracted  much  attention  and  many  peo- 
ple bought  as  a  result.  The  sewing-machine  motor  sold 
for  $15,  and  was  also  offered  on  easy  payments  at 
$16.50— $1.50  down  and  $1.50  per  month. 


Jobber's  Stationery  that  Tells  of  Stock 

The  Northwestern  Electric  Equipment  Company,  job- 
ber and  manufacturer,  St.  Paul,  Minn.,  has  begun  the 
practice  of  printing  halftone  illustrations  of  its  jobbing 
establishment  and  manufacturing  plant  on  the  back  of 
its  letter  paper.  The  photographs  selected  for  the  pur- 
pose are  pictures  which  tell  graphically  the  story  of  the 
company's  large  investment  in  stock  carried  to  the  end 
that  the  customer  may  be  given  efficient  service. 
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Winning  Friends  and  New  Business  in 
a  Town  of  4000 

Sales  Methods  That  Have  Helped  Double  the  Income  per  Capita 

in  Two  Years  at  Pauls  Valley,  Okla.,  as  Told  in  a 

Paper  Read  Before  the  Oklahoma 

Convention  on  May  24 

By  R.  K.  Johnston 

Manager   Washita    Electric    1'ower    Company 


"When  we  first  covered  the  town  with  irons  we  put 
out  more  than  ioo,  and  at  the  end  of  thirty  days' 
trial,  when  we  sent  each  of  the  users  a  bill,  only 
six  of  the  women  called  us  to  come  after  their  irons. 
We  selected  the  hottest  Tuesday  morning  for  the 
purpose,  and  two  of  these  women  sent  their  hus- 
bands down  to  get  back  their  irons  before  the  boy 
had  returned  to  the  office  with  them.  Needless  to 
add,  the  other  four  irons  were  eventually  taken 
back  also." 


Pauls  Valley  is  a  town  of  about  4000  people.  In  get- 
ting new  business  we  have  had  to  overcome  the  prej- 
udice of  the  people  against  the  former  operators,  as  two 
plants  before  the  present  one  had  been  failures.  The 
first  plant  had  a  75-kw.  generator  and  a  threshing- 
machine  boiler.  As  the  load  would  come  on  in  the  eve- 
ning the  lights  would  grow  dimmer,  until  finally  the  en- 
gineer would  blow  the  whistle  and  shut  down.  After 
enduring  this  kind  of  service  for  some  time,  the  citizens 
rose  up  in  arms  and  cut  the  company's  poles  down. 

This  left  the  town  without  lights  for  some  eighteen 
months,  after  which  another  promoter  attempted  to 
develop  a  water-power  on  the  Washita  River.  He  had 
the  misfortune  to  locate  his  dams  in  a  bed  of  quicksand. 
Just  as  the  people  were  getting  used  to  electric  lights, 
out  would  go  his  dam  and  the  town  would  be  in  dark- 
ness until  he  had  repaired  the  damages.  He  had  a  very 
overbearing  disposition  and  always  pursued  the  policy 
of  the  "public  be  damned."  The  citizens  were  again  hold- 
ing mass  meetings,  getting  ready  to  cut  down  his  poles, 
when  he  sold  the  plant  to  Mr.  Walker,  who  put  in  a 
part  of  the  present  steam  plant,  and  was  rapidly  restor- 
ing public  favor  toward  the  electric  light  company. 

These  were  the  conditions  under  which  we  bought  the 
plant  some  two  years  ago.  The  public  had  been  so  badly 
treated  that  it  was  rather  antagonistic  to  the  company, 
and  very  dubious  about  electric  lights  lasting.  The  first 
thing  we  did  after  taking  charge,  therefore,  was  to  es- 
tablish friendly  relations  with  the  public,  for  I  believe 
that  the  obtaining  of  new  business  and  the  creating  of 
a  good  feeling  with  the  public,  go  right  along  together. 
We  took  off  the  meter  rental  of  25  cents,  which  had  been 
a  constant  source  of  contention,  and  established  a  mini- 
mum of  $1  per  month. 

We  advertised  extensively  in  the  papers  the  advan- 
tages of  electric  lights  and  electrical  appliances  and 
urged  our  customers  to  bring  all  complaints  direct  to 
our  office. 

We  then  went  out  soliciting  house  wiring.  For  thirty 
days  only,  we  offered  an  electric  iron  free  with  every 
house  wired.  Our  regular  price  is  $2  each  for  the  first 
three  outlets  and  $1.50  for  each  additional  outlet.  We 
secured  some  fifty  houses  that  month. 

I  am  a  firm  believer  in  campaigns  for  business.  Make 
some  special  offer  for  a  limited  time,  as  it  gives  you 
something  to  start  talking  about,  and  you  can  press 
your  prospective  consumer  for  immediate  action.  I  have 
also  observed  that  people  whom  you  cannot  close  with 
during  the  campaign,  eventually  come  to  you  and  want 
their  houses  wired.    In  fact  we  have  invariably  wired 


as  many  houses  during  the  next  few  months  after  a 
special  offer,  as  during  the  time  of  the  campaign.  Even 
if  you  cannot  close  the  deal  during  the  campaign,  it 
gets  them  to  thinking  about  electricity.  I  always  solicit 
the  occupants  of  tenant  houses,  even  if  I  know  there  is 
no  chance  to  get  them  as  customers.  It  makes  the  ten- 
ants think  about  electric  lights  and  dissatisfied  with 
their  present  quarters.  When  I  leave  a  tenant  I  always 
say  to  him  "Well,  when  you  move,  be  sure  and  see  that 
the  house  is  wired.  Your  landlord  will  wire  before  you 
move  in  and  not  afterward."  Local  advertising  in  a 
general  way  does  not  pay  in  a  town  of  this  size  unless 
it  is  followed  immediately  with  personal  solicitation. 
We  try  to  co-operate  with  any  special  campaign  the 
manufacturers  are  making  and  take  advantage  of  the 
free  service  they  usually  offer. 

Hot  Weather  As  a  Sales  Ally 

Liberal  free  trial  of  any  electrical  device  is  one  of 
the  best  ways  to  sell  it.  When  we  first  covered  the 
town  with  irons  we  put  out  more  than  100,  and  at  the 
end  of  the  thirty  days'  trial  when  we  sent  them  a  bill, 
only  six  of  the  women  called  us  to  come  after  their 
irons.  We  selected  the  hottest  Tuesday  morning  to  go 
after  them,  and  two  of  these  women  sent  their  hus- 
bands down  to  get  their  irons  before  the  boy  returned 
to  the  office  with  them.  It  is  needless  to  add  that  even- 
tually the  other  four  irons  were  taken  back  by  them.  We 
now  always  install  an  iron  when  we  set  a  meter,  charg- 
ing for  it.  This  keeps  our  lines  well  saturated  with 
irons  without  any  extra  expense.  If  an  iron  comes  back 
we  sell  it  for  $2.50.  We  tried  the  thirty-day  free  trial 
on  electric  grills  and  stoves.  About  two-thirds  remained 
in  use  and  we  were  able  to  get  people  to  try  them  who 
would  not  even  talk  to  us  about  buying  one.  Last  year 
we  left  fans  on  ten  days'  trial  and  called  for  them  on 
a  hot  morning.  Although  last  year  was  a  cool  summer 
we  sold  nearly  as  many  as  we  did  the  year  before.  We 
will  try  the  same  policy  again  this  summer. 

From  my  experience  I  do  not  believe  in  cutting  prices 
on  electrical  appliances,  but  believe  in  maintaining  the 
list  price  and  when  necessary  giving  the  customer 
liberal  trial  and  easy  payments.  If  you  get  a  customer 
who  wants  something  cheap,  sell  him  a  used  article  at 
a  little  above  cost. 

Our  office  is  located  up  town  and  we  try  to  make  it 
attractive.  We  have  sample  utensils  displayed  on  a 
large  table  where  they  can  easily  be  handled  by  our 
customers  when  they  come  into  our  office  to  pay  their 
light  bills.  Either  the  bookkeeper  or  myself  are  always 
at  hand  to  explain  the  various  electrical  devices,  and 
some  of  the  best  "leads"  I  get  on  new  business  have 
come  either  from  my  bookkeeper  or  from  some  of  the 
men  on  the  line.  These  prospects  can  usually  be  closed, 
if  you  follow  them  up  promptly. 

We  now  have  five  electric  tailors'  irons  which  we  put 
on  a  5-cent  rate.  Each  iron  is  good  for  from  $2.50  to 
$12  a  month.  To  get  these  irons  in  I  offered  them  at  a 
price,  installed,  guaranteeing  to  take  them  out  without 
a  cent  of  charge  if  they  were  not  satisfactory  in  every 
way.    Not  one  has  been  returned.    I  firmly  believe  that 


"This  scheme  I  have  always  found  successful.  If  a 
man  is  a  drayman,  wire  his  house  and  agree  to  take 
it  out  in  draying.  If  he  is  a  farmer  living  in  town, 
let  him  bring  in  a  load  of  hay.  You  may  pay  a  dol- 
lar more  than  the  hay  is  worth  and  get  some  bad 
hay,  but  you  get  a  customer  at  the  same  time  who 
will  be  on  your  lines  long  after  the  hay  has  been 
forgotten.  ...  If  you  can  convince  a  man  that 
he  will  not  be  out  any  real  money,  he  will  usually 
go  ahead  and  let  you  wire  his  house." 
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if  we  bad  asked  theae  euBtomen  bo  t : i k« •  the  chance  of 
Installing  an  electric  Iron  we  could  m>t  have  per  uaded 
them  to  consider  usin. 

\\ Y  did  the  same  with  two  electric  coffee  urn  ,  install 
ing  them  ami  guaranteeing  them  satisfactory  in  ev< 
way,  energj  consumption  included,  Then  I  agreed  to 
take  tin'  price  of  these  urni  <>nt  in  board,  it  la  needless 
to  add  that  those  t\M>  urn  a  arc  imw  paying  my  board, 
as  one  brings  in  from  $6  to  $7  a  month,  while  the  other 
runs  aboul  $10. 

a  Load  of  Hai   As  Legal  Tender  fob  Housewiring 
This  Bcheme   l   have  always   found  successful.    If  a 

man   is  a  dra\  man,  wire  his  house  and  agree  to  take  it 

out  in  draying.  If  he  is  a  farmer  living  in  town  lei  him 
bring  in  a  load  of  hay.  You  may  pay  a  dollar  more  than 
the  hay  is  worth  and  get  some  bad  hay,  bul  you  gel  a 
customer  at  the  same  time  who  will  be  on  your  line  long 
after  the  hay  has  been  forgotten.  These  have  been  hard 
years    in    Oklahoma    and    none   of   our   people   have   been 

Rush  with  ready  cash.  If  you  can  convince  a  man  that 
he  will  not  be  out  any  real  money,  he  will  go  ahead  and 

let   you   wire  his  house. 

We  have  some  350  hp.  in  motors  now  connected  to 
our  lines,  with  about  200  more  that  will  come  on  this 
fall.  My  idea  on  getting  the  larger  installations  is  to 
cut  just  under  what  it  costs  them  to  make  their  own 
power,  and  the  extra  convenience  of  electric  power  will 
convert  them  to  its  use.  On  the  smaller  installations, 
if  I  cannot  get  them  any  other  way,  I  offer  a  motor  in- 
stallation on  a  free  trial  basis.  Since  getting  the  prin- 
cipal industries  to  use  central  station  energy  the  rest 
of  the  business  comes  easy,  as  they  can  see  what  the 
other  people  are  doing.  After  a  thorough  investigation, 
the  city  voted  to  equip  its  pumping  station  with  elec- 
trically driven  pumps,  finding  electricity  the  cheapest 
power. 

In  getting  new  business  we  have  not  employed  any 
unusual  methods,  only  we  have  tried  to  keep  the  whole 
force  enthusiastic  about  electricity.  In  fact,  most  of 
the  ideas  we  have  employed  have  been  gathered  from 
electrical  journals.  If  we  find  a  man  who  wants  his 
house  wired,  we  go  right  over  and  do  not  give  him 
time  to  change  his  mind.  We  stop  our  outside  work  to 
look  after  complaints,  as  this  is  where  the  customer 
comes  in  contact  with  the  company.  He  does  not  care  if 
our  poles  rot  down,  so  long  as  his  little  troubles  are  ad- 
justed immediately.  By  pursuing  this  policy  of  prompt 
service,  liberal  trial  and  easy  payments,  we  have  built 
up  a  gross  revenue  from  $3.50  to.  $7  per  capita  in  two 
vears. 


Massachusetts  Electric  Railways  as  Central 

Station  Power  Customers 

Thirteen  Massachusetts  central  stations  sold  electric- 
ity to  street  railways  last  year,  according  to  the  thirty- 
first  annual  report  of  the  Gas  and  Electric  Light  Com- 
mission, just  published.  The  Connecticut  River  Trans- 
mission Company  (now  the  New  England  Power  Com- 
pany) sold  28,348,216  kw.-hr.  to  street  railways,  and 
the  Edison  Electric  Illuminating  Company  of  Boston  sold 
10,514,701  kw.-hr.  to  traction  customers.-  The  Turners 
Falls  Power  &  Electric  Company  sold  3,909,646  kw.-hr. 
to  trolley  roads;  the  Greenfield  Electric  Light  &  Power 
Company  sold  3,319,310  kw.-hr.  and  the  United  Electric 
Light  Company,  Springfield,  sold  1,024,000  kw.-hr.  The 
Central  Massachusetts  Electric  Company  sold  1,346,527 
kw.-hr.  for  traction  service.  Six  other  companies  sold 
less  than  1,000,000  kw.-hr.  each  to  street  railways.  In 
all  nearly  55,000,000  kw.-hr.  were  billed  to  the  electric 
roads  bv  the  central  stations. 


Selling  Power  in  Foreign  Markets — How  the 

Pulton  (N.  Y.)  Company  Is  Advertising 

Afield   for   New  Industries 

A    few  yeari  ago  the  marketing  of  electric  power  was 
looked   upon   as  a  local  selling   problem   in   which   the  op 
portunity    was    limited    by    the    number    of    faclorie 
tablished    in    the  Community    ami   offering   an   outlet    for 
the   utilization   of   electric    motors.      A   campaign    of   ad 
\ritising    now    being  conducted    by    the    Fulton    (N.  Y.) 

Light,  Heal  &  Power  Company,  shows  how  greatly  the 
influence  of  the  modern  power  company  has  broadened 
and  its  opportunity  for  progress  and  prosperity  In- 
creased. Through  the  recent  completion  of  a  large; 
hydroelectric   development   which   harnesses   the   Great 


POWER 

for  you 


Cheap  and 
Plenty  in 
Fulton,  N.Y. 

Large  surplus  of 
Electric  Power, 
Water  and  Steam. 

Transportation  by 
rail  and  water. 

Ideal  labor  market. 

Good  factory  sites. 

Terms  interesting. 

If  You  Need  Power,  And  Want  it  at  Once,  Investi- 
gate This  Opportunity  at  Fulton,  N.  Y. 

By  the  completion  of  a  new  hydro-electric  development,  a  large  amount  oi 
power  becomes  available. 

We  hare  iu.Hr  12,000  H.P.  connected — 6,000  rudr  to  sell— inore  on  short 

We  hare  weter  at  a  head  with  dam  end  head-fetes  completed  that  will  furnish 

large    addition*!   power. 
We  have  for  aale  or  lease  an    1800  H.P.   hydro-. team-electric   plant  located  on 

the   Baric    Can. I;   also  hare   available    a   new   .team  turbine   plant   of  2300 

H.P.  on  prirete  switch  to  two  railroads. 

I-  ult on  offers  you  exceptional  advantages  in  an  ample,  stable  labor  market, 
good  factory  properties  available,  and  unusual  facilities  for  shipping  your  prod- 
uct. Three  independent  railroads — New  York  Central,  Lackawanna  and  Ontario 
and  Western — enter  Fulton  and  provide  24-hour  freight  service  to  New  York 
at  cheap  rates.  Direct  water  transportation  via  Great  Lakes  and  to  Hudson 
River  via  State  Barge  Canal.     Close  to  raw  material  markets. 

We  will  sell  you  any  part  of  this  ready  power  on  exceptionally  favorable 
terms.     Write  today  for  detailed  proposition. 

FULTON  LiGHT,  HE4T  4ND  POWER  CO. 

FULTON,  N.V. 

HEW  YORK  CITY  OFFICE  ■  A-1   BROdDW^y 


NEWSPAPER    ADVERTISEMENT    TO    INTEREST    OUTSIDE    MANUFAC- 
TURERS   IN    FULTON'S   WATERPOWER    FACILITIES 

Falls  of  the  Oswego  River  at  Fulton,  N.  Y.,  the  Fulton 
Light,  Heat  &  Power  Company  has  become  possessed 
of  a  considerable  surplus  power;  and  there  being  in- 
sufficient immediate  market  for  this  power  at  home  the 
company  has  instituted  a  campaign  of  advertising  in 
the  newspapers  of  New  York  and  Chicago  and  in  a  num- 
ber of  trade  magazines  reaching  industries  for  which 
Fulton  offers  advantages.  The  company  is  for- 
tunately able  to  offer  not  only  electric  power  connected, 
but  complete  plants  which  have  been  freed  from  service 
by  the  new  water  power  and  also  a  large  additional  ca- 
pacity now  flowing  over  the  dam.  Many  inquiries  are 
being  received  and  there  is  prospect  that  a  profitable 
market  for  the  surplus  will  soon  be  developed. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Automatic  Protective  Devices  for 
Direct-Current  Systems 

Advantages  of  Using  an  Automatic  Selective  Leakage  Apparatus 

in  Two- Wire  and  Three-Wire  Distribution  Systems — 

Arrangements  for  Three-Wire  Circuits 

AUTOMATIC  protection  against  grounds  has  been 
given  less  consideration  on  direct-current  systems 
than  on  alternating-current  lines.  M.  Rosebourne 
and  F.  A.  Couse  discuss  the  direct-current  case  in  an 
article  in  London  Electrician  of  May  12,  1916,  and 
state  the  advantages  of  automatic  selective  leakage  de- 
vices in  direct-current  systems  as  follows:  When  over- 
load circuit  breakers  only  are  installed,  ground  currents 
and  consequently  electrolysis  and  corrosion  may  arise. 
Such  ground  currents  would  flow  continuously  if  below 
the  value  of  the  circuit-breaker  setting.  Where  over- 
load circuit  breakers  are  installed,  faults  are  automat- 
ically cleared  only  by  the  excessive  currents  necessary 
to  open  these  breakers,  practically  resulting  in  short- 
circuits  which  disturb  the  whole  system;  furthermore, 
the  overload  breakers  in  the  generating  circuits  are 
liable  to  open,  and  thus  result  in  a  complete  shutdown. 
If  leakage  indicators  be  adopted,  a  complete  or  par- 
tial shutdown  of  the  system  becomes  necessary,  in 
order  to  localize  the  fault,  unless  the  fault  is  left  on  the 
system  until  it  can  be  tested  under  dead  conditions. 

The  authors  describe  a  number  of  devices  which  in- 
sure that  a  fault  on  a  two-wire  or  three-wire  system  is 
immediately  cleared  without  any  disturbing  currents 
flowing  through  the  system.  In  all  their  arrangements 
a  resistance  is  inserted  between  the  busbars  on  the 
source  of  supply  with  a  connection  of  the  mid-point  to 
earth.  In  the  case  of  three-wire  systems,  it  is  proposed 
to  insert  a  resistance  between  the  outer  busbars  at  the 
source  of  supply,  and  normally  to  ground  a  point  on 
this  resistance  slightly  removed  from  the  neutral  point 
in  potential,  so  that  a  difference  of  potential  exists  be- 


in  this  circuit.  This  relay  is  made  to  operate  the  COD 
factor  switches  and  to  short-circuit  part  of  the  re 
sistance  Opposite  in  potential  to  the  pole  on  which  a  fault 
develops,  which  results  in  a  momentary  increase  in  tin- 
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FIG.   3 — AUTOMATIC   PROTECTION   FOR  SPLITrCONDUCTOR   SYSTEM 

earth  current  sufficient  only  to  create  an  unbalanced 
condition  between  the  currents  in  the  three  poles,  which 
are  normally  balanced,  as  shown  in  Fig.  2,  and  thus 
by  means  of  the  differential  relay  operate  the  circuit 
breaker  in  the  faulty  section  and  clear  the  fault.     Im- 
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FIG.    1 RESISTANCE    BETWEEN    MIDDLE    POINT    AND    GROUND 
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tween  the  middle  wire  and  the  point  connected  to  earth, 
as  shown  in  Fig.  1.  Should  a  fault  to  earth  occur  on 
any  of  the  three  poles  of  any  feeder,  a  current  will  How 
in  the  earth  connection,  which  operates  the  relay  placed 


mediately  the  fault  is  cleared  and  the  circuit   is  auto 
matically  chanced  to  its  normal  condition.     The  sam.' 
effect  may  also  be  produced  by  automatically  shifting 
the  position  of  the  earth  point  on  the  resistance  to  a 
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point  nearer  tha  pole  adjacent   to  tha  fault]   pol< 
before,  thus  reducing  thi  oca  In  tha  eircuil  of 

tiic  earth  current. 
This  method  may  be  applied  t<>  the  split-conductor 
tem,  where  a  feeder  maj  be  energized  from  both 
ends,  as  shown  in  Fig.  ■*?.  in  this  case  a  resistant 
inserted  between  the  outers  at  tha  source  as  before,  tin' 
conditions  of  grounding,  etc.,  remaining  unchanged.  A 
fault  on  any  branch  to  ground  produces  a  currenl  in  the 
ground  connection,  and  thus  upsets  the  balance  in  the 
faults  feeder  as  before  and  trips  the  switch  at  both 
ends,  the  remaining  part  of  the  system  being  kepi  in 

tact,  since  the  balance  is  upset   only   in  the  fault]    feeder 

section. 

This    method    of    protection    can    also    he    adapted    t<> 
alternating-CUrrenl   systems,  where  the  resistance  men 
tioned  COUld   he  replaced   by    reactances. 

Lamps  and  Lighting 

Mercury-Vapor  Pump. — Horatio  B.  Williams. — An 
abstract  of  a  paper  read  before  the  American  Physical 
Society.  Gaede  has  described  a  new  high  vacuum  pump 
whose  action  depends  on  the  difference  in  the  rates  of 
effusion  of  mercury  vapor  and  gases  through  a  very 
narrow  slit.  The  present  author  has  constructed  a  very 
simple  pump,  which  is  much  more  rapid  in  action  than 
the  Gaede  type  and  seems  to  be  equally  effective  in  pro- 
ducing extremely  low  pressures.  The  vapor  passes 
through  a  constriction  connected  to  the  vessel  to  be 
exhausted.  Within  the  connecting  side  tube  is  a  small 
Hopkins  condenser  (see  Fig.  4), 
whose  cooling  effect  aided  by 
that  of  external  air  condenses 
any  vapor  which  enters  before  it 
has  penetrated  far.  Diffusion 
takes  place  through  the  annular 
space  between  the  condenser  and 
outer  side  tube.  This  space  is  2 
mm.  wide  and  has  an  area  of 
about  1  sq.  cm.  A  large  Hopkins 
condenser  above  condenses  the 
main  stream  of  vapor.  The 
auxiliary  pump  is  connected  to  it 
near  the  top.  By  arranging  to 
have  the  diffusion  take  place  at  a 
constriction  in  the  main  vapor 
flow  tube,  advantage  is  taken  of 
the  Bernoulli  effect.  It  is  thus 
made  possible  to  have  the  vapor 
pass  the  diffusion  point  rapidly 
without  reaching  a  lateral  pressure  so  high  as  to  cause 
it  to  pass  far  into  the  side  tube.  A  lip  projecting  from 
the  side  tube  into  the  main  flow  tube  hinders  the  direct 
passage  of  vapor  into  the  side  tube.  The  eddies  in  the 
vapor  stream  which  this  obstruction  produces  probably 
hasten  diffusion.  As  the  gas  which  diffuses  into  the 
stream  of  vapor  is  rapidly  carried  to  the  upper  conden- 
sation chamber,  the  usually  slow  process  of  diffusion 
becomes  very  rapid.  The  auxiliary  pump  should  pro- 
duce a  vacuum  of  something  like  0.1  mm.  of  mercury, 
but  the  pump  will  operate  with  a  fore  vacuum  of  0.25 
mm.  Its  action  is  then  much  slower.  Two  pumps  in 
series  operate  rapidly  with  a  fore  vacuum  of  0.25  mm. 
The  mercury  may  be  heated  with  a  small  open  flame,  or 
preferably  with  a  small  electric  oven.  Effective  action 
does  not  depend  so  critically  upon  precise  regulation  of 
temperature  as  in  the  Gaede  type.  A  thermometer 
built  in  is  unnecessary.  Preliminary  experiments  in- 
dicate that  the  exhaustion  is  even  more  rapid  than 
with  the  molecular  pump.  A  single  pump  with  a  May- 
Nelson  oscillating  ring  pump  as  auxiliary  exhausted  a 
2-liter  bulb  with  large  aluminium  electrodes  from  at- 
mospheric pressure  to  a  point  where  the   alternative 


FIG.  4 — MERCURY  PUMP 


park  gap  measured  L8  Cm.  in  seven  minutes.  Two 
Vapor  pumps  Connected  in  -erics  and  sealed  directly  to 
i  MacLeod  gage  reduced  the  pressure  from  approxi- 
mately 0.25  mm.  to  4  X    ,u      mm-   '"    ,"111'  minutes.     A 

hort    tune   later   the   pressure   was   too   low  to   he   in. 

ured.    Phye.  Review,  May,  1916. 

Generation,  Transmission   and   Distribution 
Power  Tranemieeion  from  Sweden  to  Denmark. — An 

illustrated  article  <>n  the  use  of  a  submarine  high-ten- 
sion cable  tor  power  transmission  from  the  generating 
plant  on  the  Lagan  River  in  Sweden  to  the  electricity 
and  street  railway  company  in  Hollerup,  near  Copen- 
hagen, Denmark.  From  the  power  plant  on  the  Lagan 
River  in  Sweden  the  overhead  transmission  line  at 
50,000  volts  extends  to  the  transformer  station  near 
Ilelsingborg,  where  the  voltage  is  reduced  to  25,000. 
From  there  an  underground  cable  of  4.8  km.  (3  miles) 
extends  to  the  switchhouse  on  the  Oresund,  where  the 
submarine  cable  begins.  It  ends  on  the  Danish  side  at 
Marienlyst,  and  from  there  an  underground  cable  of 
1.5  km.  (1  mile)  extends  to  the  transformer  station  at 
Steinorlt.  The  submarine  cable  is  a  three-conductor 
cable,  insulated  with  impregnated  paper,  of  3  x  70  sq. 
mm.  copper  cross-section,  and  is  operated  at  35,000 
volts.  It  has  a  length  of  5.4  km.  (3V4  miles).  About 
200  m.  to  the  north  of  the  high-tension  cable  and  paral- 
lel to  it  a  heavily  armored  gutta-percha  cable  is  placed, 
which  is  used  as  a  telephone  cable  and  at  the  same  time 
serves  as  a  protection  to  catch  any  anchor  of  a  ship 
which  might  endanger  the  high-tension  power  cable. 
To  the  south  of  the  high-tension  power  cable  and  paral- 
lel with  it  there  are  three  telegraph  cables.  In  view  of 
the  present  difficulty  of  procuring  coal  the  Danish  com- 
pany is  quite  satisfied  with  this  supply  of  energy  from 
Sweden,  although  for  the  present  only  370  kw.  is  im- 
ported. This  amount  is,  however,  to  be  largely  in- 
creased in  the  future. — Elek.  Zeit.,  March  30,  1916. 

Horizontal  Luffing  Crane  with  Balanced  Jib. — A  de- 
tailed illustrated  description  is  given  of  a  compensated 
derricking  crane  with  balanced  jib,  which  differs  little 
in  external  appearance  from  a  crane  of  the  ordinary 
type,  but  which  shows  a  considerable  saving  in  power 
consumption. — London  Electrician,  May  5,  1916. 

Shipyard  Cranes  in  Rotterdam. — M.  G.  DE  Gelder. — 
A  long  abstract  of  a  paper  presented  before  the  (Brit- 
ish) Institution  of  Naval  Architects.  The  author  briefly 
describes  the  several  crane  systems  for  the  handling  of 
material  over  the  building  slips  at  shipyards  and  gives 
a  detailed  description  of  an  electric  crane  which  may  be 
considered  a  combination  of  the  traveling  tower  crane 
and  the  cantilever  crane.  These  cranes  have  been  in- 
stalled at  a  shipyard  in  Rotterdam,  and  full  particulars 
of  their  performance  are  given. — London  Electrician, 
May  12,  1916. 

Insulation  Faults. — H.  Behrend. — A  mathematical 
article  on  the  influences  of  insulation  faults  on  leakage 
currents  and  capacity  currents  in  three-phase  trans- 
mission lines. — Elek.  Zeit.,  March  2,  1916. 

Installations,   Systems   and   Appliances 

Rotary  Converter  Installation. — E.  P.  Austin. — An 
illustrated  article  describing  a  special  case  in  which 
different  systems,  namely,  a  direct-current  traction 
load,  a  direct-current  three-wire  lighting  load,  a  three- 
phase  system  at  50  cycles,  and  a  three-phase  system  at 
30  cycles  were  linked  together  by  means  of  a  rotary 
converter  installation. — London  Elec.  Review,  May  5, 
1916. 

Starting  and  Controlling  Electrical  Machinery. — C.  C. 
Garrard. — The  conclusion  of  his  illustrated  mathemati- 
cal article  on  apparatus  for  starting  and  controlling  elec- 
trical running  machinery.    The  discussion  of  the  deter- 
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mination  of  the  total  external  resistance  per  phase  is 
concluded  and  the  author  then  discusses  the  grading  of 
the  rotor  resistance,  both  for  starting  and  for  speed  con- 
trol.— London  Electrician,  March  24,  1916. 

Wires,  Wiring  and  Conduits 

Service  Branches  from  Higli-Tension  Circuits. — D.  M. 
MacLeod. — In  large  transmission  systems  the  invest- 
ment in  the  transmission  and  distribution  network  per 
kilowatt  may  exceed  the  cost  of  power  house  and  gener- 
ating plant  per  kilowatt,  and  an  efficient  and  economical 
mains  layout  becomes  of  utmost  importance.  When  a 
supply  is  required  for  a  large  power  consumer  there  is 
seldom  any  question  as  to  its  being  obtained  from  or 
incorporated  with  the  nearest  available  ring  main,  even 
should  the  consumer's  works  be  situated  some  distance 
therefrom,  as  the  importance  of  the  supply  is  such  as 
to  justify  the  capital  expenditure  involved  in  looping  in 
the  ring-main  circuit  and  providing  the  necessary  sub- 
station and  balanced  protective  equipment.  In  some 
cases,  however,  a  comparatively  small  supply  for  an 
isolated  works  may  be  all  that  is  required,  and  in  such 
cases  a  single  high-tension  branch  service  from  a 
switchhouse  situated  on  the  route  of  the  ring-main  cable 
may  be  all  that  is  needed.  By  so  doing,  the  cost  of  a 
loop-in  can  be  saved ;  but  unless  the  route  length  of  the 
service  is  fairly  large  this  advantage  is  largely  dis- 
counted, if  not  entirely  eliminated,  by  having  to  equip 
a  switchhouse  at  the  point  of  junction.  The  following 
table  gives  some  indication  as  to  the  percentage  cost  of 
various  methods  of  delivering  a  supply  of,  say,  100  kw. 
to  a  point  1  mile  from  the  line  of  route  of  a  ring-main 
cable,  it  being  understood  that  the  point  of  supply  is  so 
far  removed  from  any  transforming  station  that  a  low- 
tension  service  line  is  not  considered  to  be  economically 
practicable : 

(a)  Cost  of  looping-in  ring-main  cable,  auxiliary  cables,  and 

consumer's  substation  equipment $100 

(b)  Cost  of  laying  branch  cable  and  auxiliary  cables,  build- 

ing   and    equipping    switchhouse,    and    equipping    con- 
sumer's substation    64 

(c)  Cost   of   laying   branch   cable   and    auxiliary   cables,    link 

box,  and   equipping  consumer's   substation 53 

The  percentages  are  calculated  for  underground  cables 
in  each  case.  In  the  case  of  (a)  overhead  transmission 
is  not  admissible,  as  the  expense  of  a  double  line  built 
in  accordance  with  (British)  Board  of  Trade  require- 
ments and  accepted  modern  practice  would  show  to  very 
little  advantage  compared  with  underground  cables  laid 
in  a  common  trench.  Overhead  transmission  is,  how- 
ever, often  quite  admissible  in  the  cases  of  (b)  and  (c) 
and  if  adopted  would  make  the  percentage  cost  of  these 
two  methods  still  more  favorable.  These  figures  show 
at  once  the  economy  in  first  cost  in  using  branch  serv- 
ices controlled  from  an  extra  high-tension  link  box  at 
the  point  of  junction.  Details  are  given  in  the  paper 
of  the  design  of  link  boxes  which  connected  to  11,000 
circuits  have  proved  quite  satisfactory  in  practice.  An 
account  of  the  discussion  which  followed  is  also  given. — 
London  Electrician,  April  28,  1916. 

Electrophysics  and  Magnetism 

Selenium. — Kathryn  Johnstone  Dieterich. — An 
account  of  an  experimental  investigation  of  the  effect 
of  temperature  on  the  resistance,  the  light  sensitiveness, 
and  the  rate  of  recovery  of  certain  crystals  of  metallic 
selenium.  The  resistance  in  the  light  and  in  the  dark  is, 
in  general,  decreased  by  increase  of  temperature,  with 
a  small  increase  in  some  cases  in  the  region  0  deg.  C 
to  50  deg.  C.  The  coefficient  of  recombination  is  not  con- 
stant at  all  temperatures,  but  decreases  with  increase 
of  temperature  in  much  the  same  manner  that  the  coeffi- 
cient of  recombination  decreases  in  gases  with  increase 
in  temperature.    Over  a  wide  range  of  temperatures  the 


rate  of  recovery  for  the  first  few  hundredths  of  a  second 
is  proportional  to  the  conductivity  in  the  light.  Tin' 
sensitiveness  of  light  does  not  vary  greatly  over  a  wide 
range  of  temperature,  although  a  tendency  toward  a 
maximum  is  found  in  the  region  30  deg.  ('.  to  50  deg 
— Phys.  Review,  May,  1916. 

Ionization  by  Collision. — K.  T.  Compton.  The  first 
of  a  series  of  mathematical  papers  on  the  theory  of 
ionization  by  collision.  In  this  paper  the  author  studie- 
the  distribution  of  velocities  of  the  ions  in  a  gas  under 
various  conditions.  In  some  gases  the  electrons  start 
approximately  from  rest  after  each  collision,  while  in 
others  their  kinetic  energy  is  retained  except  at  colli- 
sions which  result  in  ionization.  These  cases  are  called 
inelastic  and  elastic  impact  respectively,  and  are  con- 
sidered separately  as  well  as  the  case  of  ionization  in  a 
mixture  of  elastic  and  inelastic  gases,  -Phif.s.  J;,  ,-i,  „■ 
April,  1916. 

Units,  Measurements  and  Instruments 

Synchrono-Phosphoroscope. — An  abstract  of  an  Amer- 
ican Physical  Society  paper.  In  the  study  of  the  phos- 
phorescence of  substances  the  flew  of  which  is  of  brief 
duration,  particularly  where  it  is  desired  to  investigate 
the  changes  of  intensity  of  color  due  to  heating  or  cool 
ing,  it  is  convenient  to  be  able  to  deal  with  substances 
of  considerable  size.  For  this  purpose  the  authors  have 
devised  and  constructed  the  following  apparatus:  The 
object  to  be  examined  is  viewed   (Fig.  5)   through  the 


O 


© 


FIG.   5 — FEATURES  OF  PHOSPHOROSCOPE 

open  sectors  of  a  revolving  disk,  WW,  which  is  mounted 
on  the  shaft  of  a  synchronous  alternating-current 
motor,  AC.  The  number  of  open  and  of  closed  sectors 
equals  the  number  of  poles  of  the  alternator,  and  the 
excitation  of  the  object  being  examined  is  by  means  of 
a  spark  or  series  of  sparks,  E,  or  of  a  suitable  vacuum 
tube,  actuated  by  means  of  a  step-up  transformer,  TT, 
on  the  same  alternating  circuit.  By  proper  adjustment 
of  the  disk,  excitation  occurs  during  the  intervals  when 
the  phosphorescent  surface  is  behind  the  closed  sectors 
and  the  surface  is  visible  for  successive  intermediate 
intervals.  On  a  60-cycle  circuit  with  four  sectors  these 
intervals  are  of  1/240  of  a  second  each,  and  may  begin 
0.001  of  a  second  or  less  after  the  excitation  ceases.  By 
breaking  the  sparking  circuit  the  subsequent  decay  of 
materials  of  long  duration  may  be  observed  without 
stopping  the  disk.  By  means  of  a  direct-current  motor, 
CC,  on  the  same  shaft,  which  ordinarily  serves  to  bring 
the  synchronous  motor  to  speed,  the  disk  may  be  driven 
at  other  speeds,  the  excitation  in  these  cases  being  timed 
by  means  of  a  four-point  star  wheel,  SS,  on  the  shaft 
so  as  to  occur  regularly  during  the  passage  of  the  closed 
sectors.  By  the  use  of  this  device  the  authors  have 
found  it  possible  to  take  photographs  in  color  by  the 
Lumiere  process,  showing  the  change  of  color  of  various 
phosphorescent  sulphides  during  decay,  and  the  effeel 
of  low  temperatures  on  the  color  and  intensity  of  these 
substances.  They  have  also  made  detailed  comparisons 
of  the  spectra  of  the  uranyl  salts  during  and  after  the 
close  of  excitation,  and  have  determined  the  rate  of 
decay  of  the  phosphorescence  of  these  salts. — Phys. 
Review,  May,  1916. 
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Men 

of  the  Industry 

<  li.ui:'.  -  In  Personnel 

:iinl  Poail ion 
Biographical  Notes 


Charles  J.  Russell,  who  was  re-elected 
vice-chairman  of  the  Commercial  Sec- 
tion, N.  E.  L.  A.,  at  the  recent  conven 
tion  at  Chicago,  has  boon  manager  of 
the  sales  departments  of  the  Philadel- 
phia Electric  Company  for  the  last 
twelve  months,  following  a  period  of 
service  covering  many  years  with  the 
Philadelphia  central  station  organiza- 
tion and  its  associated  suburban  com- 
panies. Mr.  Russell  first  entered  the 
employ  of  the  old  Manufacturers'  Elec- 
tric Company  of  Philadelphia  in  1891. 
In  1909  he  was  awarded  the  first  Do- 
herty  Medal  for  his  paper  on  "Diversity 
Factor,  Load  Factor  and  Power  Factor," 
and  in  1912  he  received  honorable  men- 
tion for  his  paper  on  "Corporations." 

John  O'Connor,  formerly  of  Joplin, 
Mo.,  has  been  appointed  superintendent 
of  the  Massillon  (Ohio)  Electric  &  Gas 
Company,  to  succeed  A.  V.  Wynne. 

Ransome  W.  Davenport,  for  the  last 
four  years  engineer  of  the  Detroit 
Stove  Works,  Detroit,  Mich.,  has  been 
appointed  assistant  to  the  president  of 
the  Jeffery-DeWitt  Company  of  De- 
troit. 

Grattan  Kerans,  who  for  four  and  a 
half  years  has  been  associate  editor  of 
The  Jovian,  the  organ  of  the  Jovian 
Order,  on  June  1  returned  to  the  edi- 
torial staff  of  the  St.  Louis  Post-Dis- 
patch. 

Thomas  H.  Bibber  has  resigned  as 
general  sales  manager  of  the  Adams- 
Bagnall  Electric  Company,  Cleveland, 
Ohio,  and  has  been  appointed  sales 
manager  of  the  Luminous  Unit  Com- 
pany, St.  Louis,  Mo. 

A.  V.  Wynne,  formerly  superintend- 
ent of  the  Massillon  Electric  &  Gas 
Company,  Massillon,  Ohio,  has  been 
appointed  general  superintendent  of 
the  Mansfield  Electric  Light  &  Power 
Company,   Mansfield,  Ohio. 

J.  A.  Campbell,  who  has  been  sta- 
tioned at  Dallas,  Tex.,  since  1910  as 
chief  engineer  of  the  Dallas  Electric 
Light  &•  Power  Company,  will  leave 
immediately  for  Buffalo,  N.  Y.,  to  take 
charge  of  the  construction  of  a  large 
plant  for  the  Stone  &  Webster  Engi- 
neering Corporation  of  Boston,  Mass. 
James  Orr,  formerly  chief  engineer  of 
one  of  the  company's  Florida  proper- 
ties, will  succeed  Mr.  Campbell  in 
Dallas. 


T.  R.  Barber  baa  been  appointed  pur 

chasing  agenl  of  the  Kansas  City  Light 
A  Power  Company.  Mr.  Harber  has 
been  associated  with  the  company  for 

the  last  thirteen  years  in  the  meter  and 
engineering  departments. 

Claude  A.  Kittredge,  superintendent 
and  engineer  of  the  Bangor  Power  Com- 
pany, of  Milford,  Me.,  has  been  pro 
in. >t I'll  to  the  position  of  superintendent 
of  the  Bangor  Power  Company  and  the 
Orono  Water  I  lompany. 

George  W.  Diet  rick,  vice-president 
and  treasurer  of  the  Prince  George 
Electric  Light  &  Power  Company  of 
Bopewell,  Va.,  has  been  appointed  pres- 
ident of  the  company  to  succeed  II.  D. 
Eichelberger,  who  recently  resigned. 

Abbott  A.  Laughton,  who  has  been 
local  manager  of  the  Gardner  (Mass.) 
Gas,  Fuel  &  Light  Company  and  the 
Athol  (Mass.)  Gas  &  Electric  Company, 
has  been  promoted  to  the  position  of 
district  manager  of  these  companies. 

Charles  Klapper,  formerly  electrical 
engineer  for  the  Toltz  Engineering 
Company,  St.  Paul,  Minn.,  announces 
that  he  is  now  engaged  in  consulting 
practice  of  electrical  and  mechanical 
engineering  with  offices  at  408  Oppen- 
heim  Building,  St.  Paul. 

H.  E.  Dawson  has  been  appointed 
contract  agent  for  the  Metropolitan 
Electric  Company  of  Reading,  Pa.  For 
the  last  five  years  Mr.  Dawson  has 
been  with  the  Edison  Lamp  Works  of 
the  General  Electric  Company,  at 
Harrison,  N.  J.,  in  advertising  and  gen- 
eral campaign  work. 

Edward  I.  Willia'ms  has  been  ap- 
pointed manager  of  sales  of  the 
National  Electric  Heating  Company, 
Ltd.,  of  Toronto,  Canada.  Mr.  Wil- 
liams, who  has  been  in  electrical  work 
for  twenty  years,  was  during  the  last 
four  years  with  the  Simplex  Electric 
Heating   Company. 

Edward  Huff,  formerly  with  the  Ohio 
Light  &  Power  Company  of  Tiffin, 
Ohio,  has  resigned  to  assume  the  posi- 
tion of  superintendent  of  the  munici- 
pal electric-light  plant  at  Pendleton, 
Ind.  Mr.  Huff  has  been  with  the  Tiffin 
plant  four  years  and  with  the  Ameri- 
can Gas  &  Electric  Company  for  thir- 
teen years. 

Henry  W.  Trumbower,  assistant  pro- 
fessor of  political  economy  at  the  Uni- 
versity of  Wisconsin,  Madison,  has 
been  appointed  a  member  of  the  Wis- 
consin Railroad  Commission  to  succeed 
Halford  Erickson,  resigned.  Mr.  Trum- 
bower was  born  in  1882  and  is  a  gradu- 
ate of  Lehigh  University.  Later  he 
took  a  special  course  in  political  econ- 
omy at  Princeton  and  at  the  University 
of  Munich.  His  term  of  office  began 
on  June  1  and  will  end  next  February. 


C.  H.  Kretz,  the  president-elect  of 
the  Gas,  Electric  &  Street  Railway  As- 
sociation of  Oklahoma,  is  the  general 
manager  of  the  Okmulgee  (Okla.)  Ice 
&  Light  Company.  Mr.  Kretz  is  a  na- 
tive of  Louisiana  and  was  educated  at 
his  State  university  and  at  Cornell. 
Upon  graduation  at  the  latter  institu- 
tion he  was  commissioned  an  engineer- 
ing officer  in  the  United  States  Navy 
with  the  rank  of  ensign,  and  served 
during  the  Spanish-American  war.  In 
1899  he  was  appointed  assistant  pro- 
fessor of  mechanical  engineering  at 
Louisiana  State  University  and  served 
the  institution  for  seven  years  as  a 
member  of  its  faculty.  The  next  four 
years  were  spent  as  the  manager  of  the 
Baton  Rouge  Electric  &  Gas  Company, 
Baton  Rouge,  La.,  and  later  Mr.  Kretz 
was  appointed  manager  of  the  Beau- 
mont (Tex.)  Traction  Company,  re- 
signing to  come  to  Okmulgee  two  years 
ago. 

Dr.  Willis  R.  Whitney,  director  of  the 
research  laboratory  of  the  General  Elec- 
tric Company  at  Schenectady,  N.  Y.,  has 
been  awarded  the  Willard  Gibbs  medal, 
founded  by  William  A.  Converse  of  Chi- 
cago, 111.  The  presentation  was  made 
on  May  19,  at  the  time  of  the  meeting 
of  the  Chicago  section  of  the  American 
Chemical  Society,  when  Dr.  Whitney 
made  an  address  on  "Incidents  of  Ap- 
plied Research." 


Obituary- 
Louis  B.  Schneider,  president  and 
general  manager  of  the  Tecumseh 
(Mich.)  Light  &  Power  Company,  was 
killed  in  an  automobile  accident  in  De- 
troit on  May  30,  when  his  car  skidded 
on  a  wet  pavement. 

Le  Baron  Carleton  Colt,  vice-presi- 
dent and  general  manager  of  the  Na- 
tional India  Rubber  Company  of 
Bristol,  R.  I.,  died  on  May  25  as  a  re- 
sult of  injuries  received  in  an  auto- 
mobile accident  on  the  preceding 
Thursday,  when  his  companion,  Albert 
S.  Chesebrough,  the  famous  yacht  de- 
signer, was  instantly  killed.  Mr.  Colt 
was  graduated  from  Brown  University 
in  1899  and  was  appointed  resident 
manager  of  the  National  India  Rubber 
Company  in  1904. 
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ELECTRICAL     WORLD 


NEW  APPARATUS  AND  APPLIANCES 

.-1  Record  of  Latest  Developments-  and  Improvements  in  Manufacturers1  Products 

Used  in  the  Electrical  Field 


Electrically    Operated    Music 
Optigraph 

B.  F.  Miessner,  a  student  of  electrical 
engineering  at  Purdue  University,  La 
Fayette,  Ind.,  with  the  assistance  of 
W.  0.  Miessner,  director  of  the  School 


FIG.  1 — THE  MUSIC  OPTIGRAPH  OPENED  TO 
SHOW   THE   WORKING   PARTS 

of  Music  in  the  Milwaukee  State  Nor- 
mal School,  has  perfected  what  authori- 
ties on  music  teaching  believe  to  be  a 
complete  solution  of  the  difficulties  en- 
countered in  the  practical  teaching  of 
motif-wise  reading  of  music.  The  ap- 
paratus by  means  of  which  the  solution 
has  been  accomplished  is  a  device  for 
instantaneously  flashing  note  groups  on 
a  screen  by  means  of  manually  operated 
push  buttons  and  miniature  electric 
lamps.  The  range  of  the  instrument  is 
an  octave  and  a  half.  Motifs  contain- 
ing any  number  of  notes  up  to  five  may 
be  flashed  by  pressing  the  lettered  push 
buttons  corresponding  to  the  notes  de- 
sired. The  push  buttons  are  of  special 
design  to  produce  the  light  touch  neces- 
sary when  several  are  operated  simul- 
taneously.    They  are  contained  within 


FIG.      2— MUSIC      OPTIGRAPH      READY     FOR 
OPERATION 

a  space  sufficiently  small  to  facilitate 
easy  operation,  the  experience  gained 
by  typewriter  manufacturers  being 
used  as  a  guide  in  this  particular  mat- 
ter. 

The  staff  lines  are  printed  on  a  dull, 


semi-transparent  sheet  of  pyrolin  or 
celluloid,  behind  which  are  situated  the 
miniature  electric  lamps  of  the  flash- 
light type.  The  notes  appear  on  the 
lines  and  spaces  of  this  staff  as  solid 
ovals  of  red  light  when  the  push  but- 
tons are  pressed.  The  red  notes  com- 
bined with  the  plainly  visible  lines  of 
the  staff,  the  dull  white  celluloid  back- 
ground, and  the  scientifically  chosen 
proportion  of  these  parts,  tend  to  mini- 
mize the  purely  physiological  difficulties 
of  rapid  visualization. 

The  instrument,  which  has  been 
named  the  "Miessner  music  optigraph," 
is  self-contained  in  a  mahogany  case 
which  measures  20  in.  by  12  in.  by  5  in. 
and  weighs  about  15  lb.  The  two  parts 
of  the  case  are  hinged  like  a  dress  suit 
case,  the  upper  part  containing  the 
staff  and  its  illumination  equipment,  and 
the  other  portion  containing  the  push 
buttons,  batteries,  etc.  The  music  opti- 
graph is  said  to  permit  of  a  great  re- 
duction in  time  expended  by  music- 
teachers,  and  at  the  same  time  provides 
a  practical  method  of  teaching  by  the 
motif-card  method. 


Talking-Machine  Motor 

The  "Veeco"  electric  drive  for  talk- 
ing machines  has  recently  been  brought 
by    the    Victor    Electrical    Equip- 


out 


FIG,      1 — ELECTRIC     DRIVE     IN      PLACE     OF 

USUAL    SPRING    TALKING-MACHINE 

MOTOR 

ment  Company,  248  Boylston  Street, 
Boston,  Mass.  The  outfit,  it  is  asserted, 
can  be  permanently  installed  in  any 
talking  machine  in  about  five  minutes. 
In  installing  the  outfit  the  crank  of  the 
talking  machine  is  first  removed  and 
the  board  holding  the  spring  motor  is 
then  taken  out;  next  the  board  holding 
the  electric  drive  is  put  in  place,  the 
connecting  cord  run  through  the 
crank  hole  and  connection  finally  made 
to  the  electric  circuit.  The  motor  for 
driving  the  talking  machines  is  of  the 
universal  type  and  can  be  provided  for 
any  pressure  from  6  volts  to  250  volts. 
Fluctuation  of  current,  it  is  pointed  out, 


lot  affeel  the  tempo  or  pitch.  The 
speed  of  the  motor  can  l>e  varied  from 
20    r.p.m.    to    120    r.p.m    and    can    be 

started    and    -topped    at    will    when    the 
cover  is  closed  by  a  .-witch   in   the  cord 
This   makes   it  very   useful    foi    dancing 
and   particularly  for   instruction    work, 


FIG.  2 — SHOWING  ELECTRIC  DRIVE  UNDER- 
NEATH   TALKING-MACHINE   TURNTABLE 

as  a  special  cord  can  be  supplied  of 
any  length  to  allow  the  instructor  to 
control  the  machine  from  any  position 
in  the  room.  By  merely  holding  the 
edge  of  the  turntable  one  can  change 
the  record  without  shutting  off  the  cur- 
rent. In  cases  where  the  talking  ma- 
chine is  removed  to  places  where  elec- 
tric energy  is  not  available,  the  spring 
motor  can   quickly  be   replaced. 


Electric  Blackboard  Eraser 
Cleaner 

Removing  chalk  from  blackboard 
erasers  by  pounding  two  of  the  erasers 
together  has  always  been  a  tedious  and 
unpleasant    task.       The    advent     of    an 


CLE  \M  i;      FOR     Kl  MOVING     (  ll  \l  K      FROM 
BLACKBO  \Ki'    BR  IS]  RS 

electrically  operated  cleaner  designed 
to  remove  the  chalk  dust  from  the  eras- 
ers   should,    therefore,    be   hailed    with 

considerable  interest  by  various  teach- 
ers   and    their    pupils.      I  n    the   accom- 
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panying  Illustration  ii  shown  thi  "Do 
more  cleaner    recently    placed 

.hi  the  market  by  the  Wisconsin  Electric 
Company,  Racine,  Wis.     The  outfit   li 

I  lally        a        small  sited        vacuum 

cleaner,    tuction   being  produced   by   i 

hp.    universal  type    motor.      Not 

only   is  a  strong  suction  provided   foi 

removing  the  chalk  dust,  but  ■  rotating 

bristle    brush    ll    also    utilized    to    clean 

the  sin  iacc  oi  the  i  1 1  ai       The  chalk 

dust    IS  drawn   into  the  ho\   and    the  air 

is  filtered  through  a  line  muslin  sep- 
arator.     \o    chalk    escapee    into    the 

room,  it  is  asserted.  All  metal  parts 
of  the  device  are  nickel-plated  and  the 
Cabinet  work  [s  of  hardwood,  finished 
in     mahogany.       The    cleaner     may     he 

operated  from  any  convenient  lighting 
socket   and  is  provided  with   10  ft.  of 

reinforced    COrd    and    attachment    plug. 


Electric  Water  System  for 
Residences 

The  residence  water  system  made  by 
the  Burnett-Larsh  Manufacturing  Com- 
pany,  Dayton,   Ohio,  and   shown   here- 


AUTOMATIC     ELECTRIC     HOUSE     PUMPING 
OUTFIT 

with,  consists  of  a  single  or  duplex, 
double-acting  pump,  with  motor,  and  a 
tank.  It  is  used  for  automatically 
pumping  soft  or  rain  water  from  cis- 
tern to  bathroom,  kitchen  and  laundry, 
under  pressure,  and  has  been  developed 
to  fill  the  demand  for  a  reliable,  small 
outfit  for  residence  service  to  take  the 
place  of  water  motor  pumps  and  water 
lifts.  The  price  of  the  outfit  is  practi- 
cally the  same  as  a  water  motor  pump 
or  water  lift  and,  the  manufacturers 
claim,  it  can  be  used  to  advantage  at 
extremely  low  cost  in  even  the  smallest 
homes.  The  outfit  is  practically  noise- 
less in  operation.  The  pump  is  belt- 
driven  by  a  Westinghouse  motor  oper- 
ating on  direct  current  or  single-phase 
alternating  current  with  heavy-duty 
overload  starting  characteristics,  and 
designed  especially  for  pump  service. 
There  are  four  sizes  of  pumps  used 
with  capacities  of  100,  160,  200  and  360 
gal.  per  hour,  requiring  1/12-hp.,  %-hp., 
1/6-hp.  and  %-hp.  motors  respectively. 
The  tanks  furnished  are  either  black 
or  galvanized  and  have  capacities  from 
40  gal.  up.    The  vertical  suction  lift  of 


the  pump  i    22  it.    The    ystem  i    en 

tnely      automatic,      I  lie      pump      Starting 

when  Hi.'  pre  sure  In  the  tank  fail  to 
22  lb.  and,  bj  mean  i  of  an  automat  lc 
electric  witch,  itop  ai  a  maximum 
pressure  of  :;.,  n..  in  order  to  provide 
the  necessary  an-  pressure  an  air  pump 

Ing   device    is    furnished.      The    pump    i 
also  equipped  with  a  suction  strainer  to 

prevent  pipe  dope,  scale,  dirt  ami  for 

eign  matter  from  getting  into  the  pump 

ami   fouling  the  valves.     The  outfil    is 

furnished  mounted  on  a  heavy  cast-iron 
container  base.  Connections  from  pump 
t<>  tank,  and  between  pump,  switch  ami 
motor  are  made.  It  is  only  necessary 
to  connect  the  suction  to  the  cistern, 
the  service  pipe  to  the  house  fixtures, 
and  the  wires  to  the  lighting  circuit. 
Then  by  turning  a  switch  the  system 
can  be  put  in  operation  and  will  there- 
after automatically  furnish  all  the 
water  necessary  for  regular  residence 
use. 


Electric   Dishwasher   for 
Restaurants 

A  recent  addition  to  the  list  of  labor- 
saving  appliances  for  hotels  and  res- 
taurants is  the  variable-speed,  sub- 
merged-type dish  washer,  made  by  the 
Fearless  Dish  Washer  Company,  of 
Rochester,  N.  Y.,  shown  herewith.  The 
machine  consists  of  a  metal  wash  tank 
in  which  a  cradle  is  supported  on  two 
parallel  loops  which  are  swung  for- 
ward at  one  speed  and  back  at  another 
speed.  This  is  accomplished  by  a  spe- 
cially designed  variable-speed  mechan- 
ism which  is  preferably  driven  by  an 
electric  motor.  Adjoining  the  wash 
tank  is  a  metal  rinse  tank  filled  with 


VARIABLE-SPEED   SUBMERGED-TYPE  DISH- 
WASHER 

boiling  water.  In  this  tank  all  trace 
of  wash  water  is  removed  and  the 
dishes  are  heated  so  that  they  quickly 
dry  when  removed.  The  above-named 
concern  also  makes  a  line  of  metal  and 
metal-lined  tables  that  help  the  op- 
erator to  work  efficiently,  and  a  scrap- 
ping block  for  removing  the  refuse 
from  dishes.  The  block  is  set  in  a  hole 
in  the  table  above  the  garbage  can. 
The  operator  takes  a  dish  in  each  hand 
and  strikes  them  on  edge  on  the  rubber 
ring  with  which  the  block  is  equipped. 
The  inertia  of  the  refuse  carries  it 
down  through  the  block  into  the  garbage 
can.  The  two  dishes  are  then  placed 
in  a  wire  dish  basket,  lined  with  wood 
and  specially  designed  to  prevent  nest- 


ing   or    breaking    the  dishes.      When    the 

bs  iket  la  full  it  i    placed  In  the  cradle 

Hi     the     wa.  h     lank     ;iml     worked     hy     the 

electrically  operated  mechanism  until 
the  dishes  are  clean.    This  take    from 

twenty    to    thirty    seconds.       While    thi:; 

basketful  is  being  wa  bed,  the  operator 
packs  another  ha  iket,     He  then  take 

I  he    lit:  I    basket    out    of    the    wash    lank 

and  puts  it  Into  the   rinse  tank,  pul 
the  second  bat  ket    into  the  wash  tank 

and  packs  I  he  Kurd  basket,  and  so  on. 

The  dii  he  are  washed  hy  the  variable 
wave  motion  of  the  water.    Cups,  mugs, 

howls  and  glasses  are  washed  in  a  spe- 
cial basket  which  provides  a  separate 
i  ompartment  for  each  piece.  This  In- 
sures   perfect    cleansing   and    draining 

and  prevents  breakage  of  handles.  The 
machine  can  he  made  to  receive  .1:  he. 
at  the  right  and  discharge  them  at  the 
left  or  vice  versa.  It  can  also  ho  ar- 
ranged with  two  wash  tanks  and  one 
rinse  tank,  two  rinse  tanks  and  one 
wash  tank,  or  one  wash  tank,  one  rinse 
tank  and  a  covered  rinse  tank  for 
sterilizing.  The  capacities  of  the  dif- 
ferent sizes  are  from  2000  to  8000 
dishes  per  hour,  depending  upon  the 
skill  of  the  operator.  The  tanks  can 
be  heated  by  steam  coils,  steam  jets, 
gas  burners,  gasoline  burners  or  kero- 
sene burners. 


High-Tension  Porcelain 
Insulator 

The  Jeffery-Dewitt  Company  of  De- 
troit, Mich.,  manufacturer  of  porcelain 
spark  plugs,  has  recently  brought  out  a 
high-tension,  suspension-type  insulator 
which  is  said  to  differ  considerably  from 
those  now  on  the  market.  The  dis- 
tinguishing features  of  the  device  are 
the  great  thickness  of  dielectric,  and 
the  balanced  field  of  stress  due  to  the 
identical  metal  electrodes  above  and 
below.  The  dielectric  thickness  is  2.25 
in.,  which  is  claimed  to  be  much  greater 
than  that  of  any  other  single-piece  unit 
now  in  use,  and  the  stress  on  the  porce- 
lain under  all  operating  conditions  is 
said  to  be  correspondingly  lower  than 
on  the  thinner  types.  The  usual  rigid 
malleable-iron  caps  and  solid  pins  are 
replaced  by  two  spider-shaped  caps,  the 
legs  of  which  are  set  into  the  porcelain 
to  a  depth  of  1  in.  on  the  upper  and 
lower  sides  of  the  insulator.  Each  leg 
is  cast  with  a  foot;  by  giving  the  cap 
a  slight  turn  after  placing  in  the  holes 
provided  in  the  insulator,  these  feet 
clamp  into  the  porcelain  and  the  space 
around  the  legs  is  filled  in  with  a  special 
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alloy  similar  to  that  used  in  die  casting. 
No  cement  is  used  on  the  insulator. 
This  alloy,  as  applied,  does  not  shrink 
away  from  the  porcelain,  it  is  claimed, 
and  has  a  very  low  coefficient  of  ex- 
pansion. It  is  also  asserted  that  the 
insulator  can  be  plunged  from  boiling 
to  ice  water  without  harm.  The  flexi- 
bility of  the  legs  prevents  expansion 
and  contraction  strains  on  the  poreclain, 
and  this  construction  is  intended  to  ab- 
sorb shocks  and  distribute  the  tensile 
strain  uniformly. 

The  ultimate  mechanical  strength  of 
the  insulators  is  claimed  to  be  from 
8000  to  10,000  lb.,  and  the  electrical 
properties  are  said  not  to  be  affected 
in  the  least  up  to  the  full  breaking 
strain,  the  electrical  and  mechanical 
strains  occurring  at  entirely  different 
parts  of  the  porcelain. 

Authorities  have  proved  that  insulat- 
ing materials  gradually  fail  under 
stresses  which  cause  corona.  The 
critical  stress  varies  with  the  specific 
inductive  capacity  of  the  material,  and 
for  porcelain,  the  safe  potential  gradi- 
ent is  about  40,000  volts  per  inch  of 
thickness.  Tests  of  the  Jeffery-Dewitt 
insulator  have  shown  that  on  both  nor- 
mal and  high  frequency,  corona  is 
avoided  up  to  90,000  volts  and  even 
110,000  volts,  due  to  the  unusual  thick- 
ness of  dielectric.  It  is  also  claimed 
that  the  balanced  field  is  very  important 
in  securing  the  full  value  of  the  in- 
sulating material  and  enabling  the  in- 
sulator to  resist  high  frequency  and 
other  line  conditions  caused  by  light- 
ning and  switching. 


Low-Priced  Electric  Range 

Included  among  the  electric  ranges 
recently  placed  on  the  market  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  is 
the  Type  406  range  which  deserves 
special  attention,  the  maker  points  out, 
because  its  low  price  puts  it  within 
reach  of  the  family  of  small  means. 
This  range  compares  favorably  in  ap- 
pearance, it  is  declared,  with  some  of 


the  more  expensive  ranges  manufac- 
tured by  the  Westinghouse  company. 
The  oven  has  two  heaters  and  is 
equipped  with  racks  and  broiling  pans 
and  is  large  enough  to  do  ordinary 
baking.  The  sides  and  top  are  lined 
with  two  layers  of  asbestos  separated 
by  dead-air  spacing,  while  the  bottom 
and  door  are  packed  with  mineral  wool. 
This  heat  insulation  is  of  course  not  so 
good  as  that  on  the  more  expensive 
ranges.  There  are  no  thermometer  or 
automatic-control  features. 

The  range  top  has  two  8-in.  heaters 
each  of  1000  watts  rating,  placed  a 
sufficient  distance  apart  to  allow  the 
use  of  ordinary  cooking  utensils  with- 
out crowding.  The  finish  is  a  high- 
grade  black  enamel,  attractive  in  ap- 
pearance, which  protects  the  surface 
from  rust.  The  ovens  are  treated  with 
a  special  aluminum  finish  baked  on  at 
a  high  temperature  which  not  only  pre- 
vents rusting  but  by  reflecting  the  heat 
increases  the  efficiency  of  the  oven.  The 
range  measures  31.5  in.  long,  16  in. 
wide  and  31.5  in.  high.  The  oven  is 
16  in.  long,  12  in.  wide  and  11.5  in.  deep. 
A  special  high  back  can  be  provided  if 
desired. 


of  boilers,  as  equipped  with  soot  clean- 
ers by  the  Vulcan  Soot  Cleaner  Com- 
pany of  I)u  Bois,  Pa.,  is  illustrated  in 
the  accompanying  illustrations. 

For  boilers  of  the  Babcock  &  Wilcox 
type  with  horizontal  tubes  and  vprtical 
baffling,  the  fundamental  principle  con- 
sists in  directing  powerful  steam  jets 
alonp:  the  diagonal  paths  at  about  60 
deg.  to  the  horizontal.  The  cleaner  ele- 
ment is  mounted  on  bearings  and  ro- 
tated by  a  chain  and  sprocket  wheel 
outside    the    setting,    so    that    the    jets 
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Soot  Cleaners 

Hand  soot  blowing  is  not  only  a  dis- 
agreeable and  dirty  job,  but  it  has  been 
demonstrated,  and  it  is  now  generally 
conceded,  it  is  declared,  that  even  with 


FIG. 


1  —  SOOT       CLEANER       APPLIED       TO 
BABCOCK    &    WILCOX    BOILER 


RANGE    WITH    OVEN     AND    TWO    8-IN. 
HEATERS 


boilers  that  can  be  blown  by  hand  with 
reasonable  thoroughness  the  efficiency 
is  about  5  per  cent  poorer  than  where 
a  mechanical  soot  cleaner  is  installed. 
Hand  blowing  is  also  becoming  increas- 
ingly dangerous  on  large,  high  boilers 
with  high  pressures  and  temperatures. 
The  fundamental  requirements  for 
efficient  soot  cleaning  may  be  set  down 
as  follows:  (1)  Frequent  cleanings  so 
as  to  remove  soot  and  ash  in  its  pri- 
mary or  nascent  form;  (2)  the  com- 
bined use  of  powerful  steam  and  gas 
currents;  (3)  the  concentration  of  these 
currents  successively  on  each  part  of 
the  surface  to  be  cleaned.  The  first  of 
these  requirements  is  a  matter  of  opera- 
tion. The  application  of  the  second  and 
third  of  these  principles  on  two  types 


FIG.       2  —  SOOT       CLEANER       APPLIED       TO 
STIRLING    BOILER 

of  steam  discharged  from  the  nozzles 
arranged  longitudinally  of  the  elements 
are  caused  to  sweep  through  a  wide  arc, 
concentrating  their  cleaning  and  scour- 
ing action  successively  on  each  portion 
of  the  tube  surface.  The  complete  in- 
stallation on  a  Babcock  &  Wilcox 
boiler  is  shown  in  Fig.  1,  where  the 
location  of  the  elements  for  each  of  the 
passes,  and  also  for  the  superheater, 
is  such  as  to  insure  concentration  of 
steam-gas  currents  set  up  by  the  dis- 
charge of  steam  from  the  nozzles,  on  all 
parts  of  the  heat-absorbing  surface.  A 
main  steam  header  is  installed  along 
the  length  of  the  boiler  with  risers  and 
valves  for  each  element,  as  shown. 
Operation  of  the  cleaner  consists  in 
opening  the  valves  on  each  riser  in  ro- 
tation, commencing  at  the  left.  Clean- 
ing every  six  or  eight  hours  is  generally 
the  best  practice.  Two  important  fea- 
tures of  the  soot  cleaner,  the  manu- 
facturer points  out,  are  the  anti-cor- 
rosion air  relief  valves  and  the  telltale 
drain  valve,  the  former  located  on  each 
of  the  risers  and  the  latter  on  the  main 
steam  header. 

The  soot  cleaner  as  applied  to  a 
Stirling  boiler  is  shown  in  Fig.  .2,  the 
special  features  of  this  installation  being 
the  elements  for  the  first  bank  where 
the  temperatures  are  high  and  proper 
precautions  must  be  taken  to  avoid  burn 
out. 

Wood  Pole  Reinforcing 

The  Harding  Pole  Concreting  Com- 
pany of  Spokane,  Wash.,  has  perfected 
and  patented  a  process  for  reinforcing 
wood  poles  which  have  been  weakened 
at  the  ground  line  by  decay.  With  this 
system  it  is  first  necessary  to  remove 
the  earth  around  the  pole  to  a  depth  of 
about  4  ft.     The  rotted  portion  of  the 
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pole  rein forced  with  concrete 

pole  is  then  removed  and  the  healthy 
wood  surface  thus  exposed  is  treated 
with  a  preservative  which  will  prevent 
the  pole  from  absorbing1  moisture. 
Sixty-penny  spikes  equipped  with 
stamped  metal  clips  are  then  driven 
into  the  pole.  The  reinforcing  rings 
and  stay  rods,  which  are  made  of  %-in. 
corrugated  iron  bars,  are  placed  around 
the  pole  and  are  supported  by  the 
spikes.  A  collapsible  steel  form  is  then 
placed  around  the  pole  so  that  its  in- 
terior rests  against  the  heads  of  the 
spikes  and  the  concrete  is  poured  into 
this  form.  It  is  stated  that  the  process 
of  placing  the  form  on  the  pole  can  be 
very  easily  completed  in  eight  minutes. 
When  the  concreting  process  is  nearing 
completion,  a  narrow  piece  of  rubber 
belting  or  some  other  such  elastic  ma- 
terial is  placed  in  the  concrete  at  the 
point  where  the  top  of  the  concrete 
would  otherwise  touch  the  wood.  When 
the  job  is  finished  this  piece  of  belting 
is  removed,  and  the  open  space  left  in 
the  concrete  is  then  filled  in  with  a 
waterproof  compound  which  permeates 
the  wood  and  effectively  seals  the  joint. 
The  advantages  claimed  for  this  proc- 
ess are  first,  that  the  concrete  will  not 
crack,  since  waterproof  paint  prevents 
the  pole  from  absorbing  moisture  and 
thus  expanding,  and  second,  that 
the  steel  is  arranged  for  maximum 
strength.  The  cost  of  installing  this 
type  of  reinforcing  will,  of  course,  vary 
with  local  conditions,  but  it  is  stated 
that  the  Kootenai  Power  Company, 
Ltd.,  of  Cceur  D'Alene,  Idaho,  has  ap- 
plied it  to  500  poles  with  an  average 
cost  of  $16.50  per  pole.  It  is  stated 
further  by  the  manufacturers  that  the 
Washington  Water  Company  and  other 
Western  concerns  are  contemplating 
the  use  of  this  process  in  spite  of  the 
fact  that  they  are  in  the  cedar-produc- 
ing country. 


line  woi  k  \\  hei  a  bea\  \  appai 
be  lifted  end  supported  on  wooden 
is  •  Ik.w n  herewith,  it  bai  been 
[ound  <■  pecially  convenient  for  use  in 
handling  transformers  on  poles  eithei 
in  new  in  i. illations  or  in  replacements, 

\         an      aid      in      general      niainl  enance 

work,  the  manufacturer  points  out,  it 

BVing   in    time   and    labor.      It 

ean  also  be  satisfactorily  used  in  the 
replacement  of  poles,  since  it  obviates 

the  need  of  a  special  pole  hoist  and  a 
gang  of  erectors.  The  pole  gin,  which 
has    been    placed    on    the    market    by   the 

Railway  £  industrial  Engineering  Com- 
pany, Pittsburgh,  Pa.,  consists  of  a 
main  base  lit  led  with  four  spurs  and  a 
chain  and  lever  for  clamping  it  to  the 
pole.  The  tackle  may  he  suspended 
from  the  arms  at  the  top.  To  attach 
the  pole  gin,  the  lineman  jabs  the  lower 
spurs  into  the  pole  as  he  would  a  spear; 
then  the  top  of  the  channel  is  thrust 
toward    the    pole    and    the    upper    sup- 


Pole-Top  Gin 

A  pole-top  gin,  which  was  especially 
designed  to  meet  certain  demands  in 
the  erection  of  steel*  cross-arms  fre- 
quently used  on  wooden  poles,  and 
which   has    also   been    found   useful   in 


POLE-TOP   GIN    FOR    LIFTING    STEEL    CROSS- 
ARMS  AND  OTHER  HEAVY  APPARATUS 

ports  sink  into  the  wood.  In  this  posi- 
tion, it  is  declared,  the  gin  will  "stay 
put"  while  the  handle  is  opened,  and 
the  chain  carried  around  the  pole  and 
linked  into  the  catch.  The  handle  is 
then  closed,  causing  the  chain  to  bite 
into  the  pole.  In  its  closed  position 
the  handle  is  self-locked.  If  the  chain 
is  too  loose  and  does  not  bite  into  the 
pole  firmly  enough,  the  handle  is  opened, 
the  chain  disengaged  from  the  catch 
and  lengthened  out  one  link;  then  it  is 
pushed  up  at  the  back  of  the  pole  and 
the  handle  is  closed  again.  As  the  load 
is  placed  on  the  gin  the  lower  spurs 
bite  into  the  pole  further  and  become 
firmly  placed.  When  the  work  is  fin- 
ished the  device  may  be  readily  de- 
tached. The  gin  is  designed  to  carry 
a  load  of  1500  lb. ;  in  cases  of  emer- 
gency it  may  carry  one  of  2000  lb.,  it  is 
claimed. 


Motor-Generator  Set  for 

Motion  Picture 

Theater 

III     order     I,,     Obtain     a     clear,     :,teady 
litfht    f,,|-    t|H.   operation    of    motion    pic 
ime    machinal    it    is    necessary    to    have 

direct  current,  since  with  alternating 

current  the  arc  has  a  tendency  to 
flicker,  is  dilhcult  to  focus,  and  requires 
more  current.  Therefore,  where  only 
alternating  current  is  available,  means 
must  be  provided  for  converting  this 
current  into  suitable  direct  current. 
The  management  of  the  Orpheum 
Theatre,  Allentown,  Pa.,  having  to  de- 
pend upon  an  alternating-current  sup- 
ply circuit,  recently  installed  a  4%-kw., 
two-light,  motor-generator  set  made  by 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa. 
This  set,  illustrated  herewith,  converts 
three-phase  alternating  current  to  di- 
rect current  at  75  volts.  As  only  55 
volts  through  the  arc  is  required,  how- 
ever, the  generator  voltage  is  reduced 
to  this  potential  by  means  of  non-in- 
flammable, well  ventilated,  grid-type 
resistors  having  ten  steps  for  adjust- 
ment. This  leaves  the  operator  free  to 
concentrate  his  attention  on  the  ad- 
justment of  the  lens  and  the  projection 
of  the  picture,  as  no  difficulty  is  ex- 
perienced in  adjusting  and  holding  the 
arc.  The  motor  operates  on  the  regular 
three-phase  supply  circuit.  The  gen- 
erator is  of  the  commutating-pole  type, 
being  compound  wound  and  flat  com- 
pounded, in  order  that  a  constant  volt- 
age may  be  maintained  irrespective  of 
the  amount  of  energy  used.  Ballast  re- 
sistors in  series  with  the  lamp  tend  to 
maintain  a  constant  current  through  the 
arc.  A  two-light  set  was  installed  in 
order  that,  when  a  two,  three  or  four- 
reel  picture  was  being  run,  one  reel 
could  be  "faded  in"  on  a  second  ma- 
chine simultaneously  with  the  "fading 
out"  of  the  reel  on  the  first  machine. 
This  is  done  without  varying  the  volt- 
age. 


LIGHT     MOTION-PICTURE     MOTOR- 
GENERATOR    SET 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields- 


New  Hydroelectric  Plant  Under 

Construction  in  Maine 

Construction  work  has  been  well  started  on  the  new 
20,000-kw.  hydroelectric  station  of  the  Cumberland 
County  Power  &  Light  Company  on  the  Saco  River,  near 
Hiram,  Me.,  and  it  is  hoped  to  complete  the  first  3000- 
kw.  of  the  installation's  equipment  before  next  winter. 
The  entire  work  is  being  done  by  the  Cumberland  com- 
pany. It  includes  the  building  of  a  concrete  dam  with 
a  290-ft.  spillway  and  a  maximum  height  of  30  ft.,  with 
provision  for  4.5-ft.  of  fiashboards,  a  450-ft.  wooden 
penstock  11  ft.  in  diameter,  and  a  section  of  the  power 
house,  with  Allis-Chalmers  generating  unit  and  gover- 
nor. An  auxiliary  hydroelectric  plant  of  125-kw.  rating 
is  to  be  installed  for  temporary  service  during  the  con- 
struction period.  The  temporary  plant  will  utilize  a 
portion  of  the  full  head,  and  will  consist  of  a  generator 
belt-driven  by  a  22-in.  turbine,  the  latter  being  served 
by  a  54-in.  temporary  penstock.  The  generator  will  be 
installed  later  in  one  of  the  company's  smaller  stations. 
The  initial  unit  of  the  main  plant  will  include  a  vertical 
type  turbine  operating  under  a  head  of  80  ft.  Energy 
will  be  generated  at  2300  volts  and  stepped  up  to  38,000 
volts  in  an  out-door  substation.  The  latter  will  include 
Westinghouse  transformers,  switches  and  remote  con- 
trol, the  entire  plant  being  operated  from  a  benchboard 
in  the  main  station.  A  steel  tower  line  with  spacing 
and  insulation  suitable  for  66,000-volt  service  will  be 
built  between  the  Hiram  station  and  the  Bonny  Eagle 
station  of  the  company,  16  miles  downstream.  The 
towers  will  be  of  the  A-frame  type,  spaced  from  400  to 
500  ft.  apart,  and  square  anchor  towers  will  be  erected 
every  mile  on  the  line,  as  well  as  at  angles.  The  tower 
will  be  designed  for  two  circuits,  only  one  of  which  will 
be  installed  at  first.  About  a  dozen  motors  will  be  used 
in  the  construction  plant. 


H.  L.  Doherty  on  Regulation 

Governmental  regulation  of  public  utility  affairs  has 
had  much  to  do  with  the  failure  of  the  electrification 
of  railroad  terminals  in  Chicago,  according  to  the  view 
expressed  on  May  23  by  Henry  L.  Doherty,  who  ad- 
dressed the  Illinois  Manufacturers'  Association  at  the 
Congress  Hotel,  Chicago,  111.  Mr.  Doherty,  whose  sub- 
ject was  "Governmental  Attitude  Toward  Public  Utili- 
ties," also  stated  his  belief  that  drastic  regulation  of 
railroad  or  other  utilities  would  always  have  a  depress- 
ing effect  upon  general  business  conditions. 

"We  are  passing  through  a  period  of  great  pros- 
perity," said  Mr.  Doherty,  "but  it  is  to  a  certain  extent 
abnormal,  and  eventually  we  must  go  back  to  normal 
conditions.  A  consistent  prosperity  is  impossible,  due 
to  the  attitude  of  the  government  toward  public  utilities. 
This  attitude,  of  course,  is  but  a  reflection  of  the  people 
generally,  and  is  usually  antagonistic.  The  great  trouble 
appears  to  be  that  most  of  the  people  labor  under  the 
belief  that  a  corporation  should  have  no  financial  returns 
other  than  the  interest  rate,  and  consequently  nothing 
has  been  done  in  the  last  few  years  by  railways,  inter- 


urban   lines  or  electric  and  gas  companies.     Moreover, 
these  utilities  will  not  expend  more  money  until  they 

are  certain  of  the  government's  attitude. 

"One  consequence  of  this  public  view  is  that  people 
will  travel  over  the  country  roads  in  buggies  at  a  cost 
of  from  15  cents  to  20  cents  a  mile  instead  of  3  cent-  a 
mile,  as  they  might  do  did  conditions  encourage  the 
building  of  additional  steam  and  electric  railways. 

"It  is  this  public  belief  that  the  interest  return  is 
sufficient  for  a  corporation  that  has  prohibited  the  elec- 
trifying of  the  railway  systems  of  the  United  States, 
and  that,  I  understand,  is  the  situation  much  sought  for 
in  Chicago." 


Public  Service  Commission  News 

New  York  Commission 

Where  the  maximum  rate  for  natural  gas  is  restricted 
to  40  cents  per  1000  cu.  ft.,  by  the  terms  of  a  municipal 
franchise  granted  to  and  accepted  by  a  gas  company,  a 
"minimum  charge"  of  50  cents  for  such  gas  service  is 
unauthorized,  it  was  held  by  the  Public  Service  Com- 
mission for  the  Second  District,  and  cannot  be  justified 
by  the  commission,  because,  by  analyzing  such  mini- 
mum charge,  it  appears  that,  by  enforcing  the  same, 
the  company  might  thereby  exact  a  maximum  charge 
greater  than  the  amount  prescribed  by  the  franchise. 
The  commission  approves  and  authorizes  a  fixed 
monthly  service  charge  of  50  cents  applicable  to  all 
customers,  which  will  include  all  items  of  expenditure 
by  the  company  in  holding  itself  in  readiness  to  serve 
such  customers,  and  will  also  cover  all  gas  used  during 
the  period  for  which  such  charge  is  made. 

Missouri   Commission 

The  Public  Service  Commission  held,  in  regard  to  a 
complaint  against  the  Consumers'  Power  Company,  that 
an  individual  consumer  using  electric  service  for  busi- 
ness and  residence  consumption  at  the  same  prem 
is  entitled  to  have  the  service  measured  upon  a  single 
meter  and  to  the  benefit  arising  from  the  rate  being 
based  upon  the  combined  consumption;  and  as  the  cost 
of  furnishing  electric  service  to  consumers  so  situated 
upon  a  single  meter  is  less  than  the  cost  of  furnishing 
the  same  to  individual  business  and  residence  con- 
sumers at  separate  localities,  it  does  not  amount  to 
unlawful  discrimination.  Where  electric  service  is  fur- 
nished an  individual  for  business  and  residence  con- 
sumption at  the  same  premises  upon  a  single  meter  the 
maximum  monthly  minimum  charge  for  business  ton- 
sumption  is  considered  proper. 

Washington    Commission 

In  the  fifth  annual  report  of  the  Public  Service  Com- 
mission for  the  year  ended  Nov.  :'><).  L916,  the  inspector 
of  tracks,  safety  appliances  and  electrical  construction 
stated  as  follows: 

"The  amount  of  electrical  construction  and  rehabili- 
tation during  the  last  twelve  months  has  increased  and 
violations  decreased.  This  is  owing  to  the  fact  that  all 
concerned  are  becoming  more  familiar  with  the  inter- 
pretation of  the  law  and  its  requirements.     While  some 
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rules  should  be  changed,  there  have  been  bul  t  * ■  \s  deaths 
and  Injuries  caused  to  men  engaged  In  the  actual  per 
nance  of  their  duties,  end  such  have  not  been  due 
,'\\\\  construction. 
"Rule  i-  should  be  amended  to  read  es  follows: 

"In  all  span  wires  used  for  the  purpose  of  supporting 
trolle\  wires  of  series  art-  or  i,u  ande^ieiit  lamp  there 
hall  be  at  least  two  eiiruit  hreakers,  one  on  each  side 
of  lamp  or  trolley  wire,  located  not  less  than  I  It.  and 
not  more  than  6  It.  distant  from  lamp  or  trollej  wire; 
and    in    the    case    where    the    span    wire    is    attached    to 

building  <>r  metallic  poles  additional  circuit  breakers 
iiall  be  maintained  at  the  buildings  or  at  the  poles: 
Provided,  Thai  on  span  wires  which  support  two  or 
more  trolley  wires  do  circuit  breaker  shall  be  required 
in  span  wire,  between  any  two  trolley  wires:    Provided 

further.  That  in  trolley  span  wires  attached  to  wooden 
poles  only  the  circuit  nearest  to  the  trolley  wire  or 
wires  shall  he  required/' 

He    also    made   the    following   recommendation: 

"Ground  wires  should  not  be  run  vertically  on  poles 
having  transformers,  fuse  boxes  or  cut  outs,  but  should 
tie  run  on  the  adjacent  pole.  This  will  eliminate  the 
danger  while  working  in  the  above  apparatus  of  coming 
in  direct  contact  with  ground  wire." 

Contending  that  a  rate  return  of  7.6  per  cent  is  in- 
sufficient for  a  public  utility  under  certain  conditions, 
the  Superior  Court  of  Thurston  County,  Washington, 
has  reversed  a  decision  of  the  Public  Service  Commis- 
sion in  the  case  of  the  Everett  Gas  Company's  electricity 
rates  in  the  city  of  Snohomish.  The  commission  found 
the  fair  value  of  the  property  was  $60,000,  and  on  this 
the  company  earned  net  $8,314,  or  about  14  per  cent. 
The  highest  primary  rate  was  12  cents  per  kilowatt- 
hour,  which  the  commission  reduced  to  8  cents.  The 
company  appealed  to  the  court,  which  found  that  the 
commission  had  failed  to  take  into  consideration  that 
the  company  would  be  required  to  spend  in  the  neigh- 
borhood of  $2,250  during  each  of  the  next  two  years 
to  comply  with  the  Washington  overhead  line  construc- 
tion law. 

The  judge  stated  that  such  costs  could  not  be  con- 
sidered as  property  charges.  The  court  also  found 
that  nothing  had  been  allowed  for  obsolescence;  and 
then  reviewed  the  matter  of  general  interest  rates  in 
the  State,  showing  that  various  city  and  other  govern- 
mental obligations  paid  from  6  to  8  per  cent,  and  that 
farm  mortgages  paid  as  high  as  10  to  12  per  cent,  and 
with  these  the  utility  had  to  compete  for  funds.  The 
court  stated  that  these  were  "unhampered  by  regulative 
control  as  to  amount  and  kind  of  security  to  invest  the 
transaction  with  unquestioned  certainty,"  and  that  con- 
sidering the  risks,  hazards  and  vicissitudes  of  utility 
business,  that  the  decision  of  the  commission  did  not 
allow  enough  return. 

Illinois  Commission 

In  the  matter  of  the  application  of  the  Lake  Forest 
Water  Company  for  a  rehearing  of  a  rate  case  the  com- 
mission denied  the  prayer  of  the  petition  and  reaffirmed 
its  belief  in  the  rule  established  by  the  Supreme  Court 
of  the  United  States  to  the  effect  that  the  rates  estab- 
lished by  a  regulatory  commission  should  be  tried  out 
for  at  least  a  year,  before  any  attempt  is-  made  to  dis- 
turb the  commission's  original  order  fixing  the  said 
rates.     The  commission  states: 

"This  commission  is  not  unwilling,  after  the  rates 
prescribed  in  its  order  have  been  tried  for  at  least  a 
year,  to  permit  the  respondent  to  show  the  actual  effect 
of  such  rates  upon  its  revenues,  as  well  as  its  operating 
expenses  during  the  same  period;  and  the  commission 
would  not  then  refuse  to  make  any  readjustment  of  the 
rates  which  appear  from  such  showing  to  be  necessary." 


In  several  recent  complaints,  Originating  In  Kast  St. 
Louis,  1  hi'  Commission  ordered  Substantial  reparations 
Of  electrical  accounts,  where  it  was  shown  that  the 
nl  Hit  \  had  lulled  under  superseded,  obsolete  "i  QOH  Bf 
fective  schedules  and  rules  not  at  present  tiled  with  the 
Commission,  such  schedules  and  rules  resulting  in  an 
Overcharge  to  consumers  under  (lie  schedules  in  force 
al    the  present    time. 

The  extent  to  which  the  State  I'uUic  Utilities  Com 
mission  investigates  the  property,  records  and  ac- 
counts of  a  puhlic  utility  engaged  in  a  justification  of 
its  rates  of  charge,  and  the  time  allowed  for  compiling 
data,  are  indicated  in  the  preliminary  order  entered  in 
the  case  of  the  City  of  Moline  versus  Peoples  Power 
Company.  The  commission  ordered  "that  the  Peoples 
Power  Company  shall  prepare  and  file  with  the  com- 
mission a  carefully  compiled  and  complete  inventory, 
unpriced,  of  all  its  physical  property,  now  used  and  use- 
ful in  the  rendering  of  gas  and  electric  service  in  the 
city  of  Moline  and  in  the  immediate  contiguous  terri- 
tory which  is  normally  served  from  the  same  distribu- 
tion system,  within  the  periods  of  time  set  forth  as 
follows : 

A  complete  inventory  of  all  electric  power  plants 
and  electric  substation  equipments,  within  forty- 
five  days;  a  complete  inventory  of  all  buildings  and 
lands  occupied  by  electric  property,  within  sixty  days; 
a  complete  inventory  of  the  entire  electric  distribution 
system  and  of  the  electric  utilization  equipment,  within 
seventy-five  days;  a  complete  inventory  of  the  remain- 
der of  the  electric  property,  within  105  days;  a  com- 
plete inventory  of  the  gas  distribution  system,  includ- 
ing meters  and  services,  within  forty-five  days;  a  com- 
plete inventory  of  all  buildings  and  lands  occupied  by 
gas  property,  within  sixty  days;  a  complete  inventory 
of  all  gas  plant  and  gas  manufacturing  equipment, 
within  seventy-five  days;  a  complete  inventory  of  the 
remainder  of  the  gas  property,  within  105  days. 

"That  the  Peoples  Power  Company  shall  prepare  and 
file  (in  triplicate)  with  the  commission,  within  ninety 
days  after  service  of  this  order,  the  statements  listed 
as  follows:  Latest  balance  sheet — gas  and  electricity 
segregated ;  income  account  for  the  past  five  years,  with 
supporting  tables  showing  in  complete  detail  the  op- 
erating revenues,  operating  expenses  and  taxes;  cost  of 
property  to  date,  including  replacements  and  retire- 
.ments,  listed  by  years  from  the  inception  of  the  utili- 
ties, as  far  as  it  may  be  possible  to  ascertain  the  same 
from  records;  moneys  received  from  the  issuance  of 
securities. 

"That  the  Peoples  Power  Company  shall  prepare  and 
file  with  the  commission,  within  120  days  after  service 
of  this  order,  the  consumer  data  listed  as  follows :  Total 
consumption,  or  sale,  of  both  gas  and  electricity,  sep- 
arately, for  as  many  years  as  there  exist  records  of  the 
same;  total  manufacture,  or  plant  output,  of  both  gas 
and  electricity,  separately,  for  as  many  years  as  there 
exist  records  of  the  same;  complete  and  detailed  statis- 
tics of  all  consumer  data,  covering  both  gas  and  elec- 
tricity, separately,  for  the  fiscal  year  ending  July  1, 
1916;  summary  for  the  past  five  years,  separately,  of 
wholesale  gas  sales,  retail  gas  sales,  electric  power  sales, 
electric  commercial  lighting  sales,  electric  municipal 
street  lighting  sales,  electric  residential  lighting  sales, 
electric  flat-rate  sales,  electric  sales  to  other  utilities, 
etc. 

"That  the  Peoples  Power  Company  shall  report  at 
regular  intervals,  not  to  exceed  thirty  days  apart,  the 
progress  that  is  being  made  toward  the  completion  of 
the  inventory  and  statements  required  by  this  order, 
and  shall  state  definitely  in  said  report  the  'percentage 
complete'  of  each  of  the  sections  of  work  outlined  here- 
inbefore." 
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Awards  of  Panama-Pacific  Interna- 
tional Exposition. — Replying  to  recent 
inquiries  from  this  office,  Mr.  Fernbach, 
secretary  of  the  Panama-Pacific  Inter- 
national Exposition,  advises  us  that  the 
awards  made  by  the  juries  will  not  be 
announced  publicly  for  about  two 
months  yet. 

Would  Light  Statues  of  Noted  Men 
at  Cleveland,  Ohio. — Individual  mem- 
bers of  the  Electrical  League  at  Cleve- 
land, Ohio,  have  for  the  past  week 
been  discussing  plans  for  lighting  the 
statues  of  public  men  located  in  vari- 
ous parts  of  the  city.  This  idea  origi- 
nated through  the  proposition  to  light 
the  Statue  of  Liberty  in  New  York 
harbor. 

Dayton  Linemen  Strike. — Twenty 
linemen  employed  by  the  Dayton 
(Ohio)  Power  &  Light  Company  struck 
oh  June  1,  on  account  of  dissatisfaction 
over  wages.  The  company,  in  a  state- 
ment regarding  the  matter,  announced 
that  a  voluntary  increase  from  40  to 
42%  cents  per  hour  had  been  granted 
on  May  1  to  first-class  linemen.  The 
discontent  arises  out  of  the  fact  that 
some  of  the  men  feel  that  they  have 
been  discriminated  against.  The  com- 
pany states,  however,  that  it  has  no 
important  work  on  hand,  and  that  its 
service  will  not  be  affected  in  any  way. 

Poor  Lighting  Costs  Wisconsin  $300,- 
000  Annually. — Adequate  lighting  in 
Wisconsin  factories  would  mean  a  sav- 
ing of  $300,000  annually  in  accident 
costs,  according  to  a  letter  sent  to  all 
the  factories  in  Wisconsin  recently  by 
the  Wisconsin  Industrial  Commission. 
Based  on  a  study  recently  made  by  an 
insurance  company  of  90,000  accidents 
occurring  in  industries,  it  was  discov- 
ered that  23.8  per  cent  were  indirectly 
caused  by  inadequate  lighting.  Apply- 
ing this  experience  to  Wisconsin,  about 
3000  accidents  would  have  been  pre- 
vented each  year  if  factories  were 
properly  lighted,  thus  effecting  a  sav- 
ing of  $300,000. 

Juniors  of  Electrical  Engineering 
Department  of  Case  School  Visit  Large 
Electrical  Plants. — Last  week  twenty- 
five  members  of  the  junior  class  of 
Case  School  of  Applied  Science,  Cleve- 
land, started  on  an  inspection  trip 
through  sixteen  of  the  largest  elec- 
trical industrial  plants  in  the  country. 
They  were  conducted  by  Prof.  Henry 
B.  Dates,  head  of  the  electrical  engi- 
neering department.  The  plants  visited 
are  as  follows:  Niagara  Falls  Power 
Company,  Acheson  Graphite  Company 
and  the  United  States  Light  &  Heating 
Company,  Niagara  Falls;  Rochester 
Railway  &  Light  Company,  Rochester; 
General  Electric  Company,  Schenec- 
tady; General  Electric  Company,  Pitts- 
field;  Western  Electric  Company,  Elec- 
trical Testing  Laboratories  Company, 
American  Telephone  &  Telegraph 
Company,  United  Electric  Light  & 
Power  Company  and  New  York  Edison 
Company,  New  York;  Raritan  Copper 
Works,  Perth  Amboy,  N.  J.;  United 
States  Light  House  depot,  Tompkins- 
ville,  N.  J.,  and  the  United  States  Bu- 
reau of  Standards  and  the  United 
States  navy  yard,  Washington.  They 
are  to  complete  the  trip  on  June  11. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 

brief  notes  of  general  interest. 


Better  Industrial  Lighting. — An  illus- 
trated booklet  entitled  "Better  Indus- 
trial Lighting,"  showing  the  economi- 
cal and  ethical  advantages  of  good  in- 
dustrial lighting,  has  been  prepared  by 
the  National  Electric  Light  Association 
for  distribution  to  industrial  institu- 
tions by  central  stations. 

Tax   on   Electric   Shop   Appliances. — 

All  stock  carried  by  the  Milwaukee 
Electric  Railway  &  Light  Company  in 
its  electric  shop  will  be  taxed  in  addi- 
tion to  the  other  taxes  levied  on  the 
corporation.  It  was  held  by  the  au- 
thorities that  the  tax  was  legal  since 
the  company's  articles  of  incorporation 
do  not  specify  lighting  fixtures  and 
heating  appliances. 

Hurley  Becomes  Chairman  of  Federal 
Trade  Commission. — The  Federal  Trade 
Commission  on  Wednesday  decided  to 
adopt  the  practice  of  the  Interstate 
Commerce  Commission  with  regard  to 
the  chairman  of  the  commission,  and 
observe  annual  rotation  in  the  election 
of  its  chairman.  Pursuant  to  this  deci- 
sion Commissioner  Edward  N.  Hurley 
has  been  selected  by  vote  as  chairman 
to  succeed  Joseph  E.  Davies.  Mr.  Hur- 
ley, who  before  the  assumption  of  his 
national  duties  was  prominently  identi- 
fied with  the  electrical  manufacturing 
industry  in  Illinois,  takes  the  office  of 
chairman  of  the  commission  very  well 
qualified.  His  years  of  practical  study 
of  national  trade  problems  has  given 
him  a  very  broad  and  comprehensive 
viewpoint.  In  the  electrical  industry 
and  elsewhere  he  is  highly  regarded 
both  personally  and  as  a  business  man, 
and  it  is  the  consensus  of  opinion  that 
his  work  as  vice-chairman  of  the  com- 
mission has  been  exceedingly  fruitful. 

May  License  Electricians  in  Tacoma. 
— An  ordinance  has  been  introduced  in 
the  Tacoma,  Wash.,  Council  regulating 
the  installation  and  repairing  of  elec- 
tric wiring,  providing  for  licensing  and 
registering  electricians,  and  the  ap- 
pointment of  an  electrical  inspector 
and  assistants.  The  following  are  some 
of  the  provisions  in  the  ordinance:  A 
written  permit  must  be  obtained  for  all 
electrical  work;  only  a  licensed  elec- 
trician can  be  employed;  permits  for 
electric  signs  must  be  obtained.  The 
ordinance  does  not  apply  to  private 
electric  lighting  and  heating  plants, 
but  work  done  in  wiring  must  be  by 
licensed  electricians.  The  license  fee 
for  an  electrician  is  $1  and  for  firms  or 
those  doing  job  work  $50  per  year. 
The  latter  must  take  out  a  surety  bond 
of  $1,000.  All  money  received  for  in- 
spection and  license  fees  is  to  go  to  the 
inspection  fund  of  the  light  depart- 
ment. Violations  are  punishable  by 
$100  fine  or  thirty  days  in  jail. 


Electric   Flag   Ware*  in   Illuminated 

Field. — The  stars  and  stripes  waving  in 
an  illuminated  field  at  the  top  of  the 
Illuminating    company's    building    has 

caused     much     comment     at     Cleveland. 
Ohio,  dunring  the  past  few  days.     Six 
large    reflector   lamps   are   used   to    pro 
duce   the   illuminated   field   in   which    the 
flag  waves. 

Louisville  Dealer  Sells  More  Than 
1500  Irons  in  Three  Months.— Th. 
trie  flatiron  campaign  conducted  by  the 
Tafel  Electric  Company,  Louisville, 
Ky.,  during  the  last  three  months,  has 
resulted  in  the  sale  of  If,:;*  irons.  On 
page  829  of  the  April  8  issue  of  the 
Electrical  World  there  is  described  in 
detail  the  methods  employed  by  the 
company  in  conducting  this  campaign. 
Strike  of  Inside  Wiremen  at  Canton. 
— About  forty  inside  wiremen  em- 
ployed by  Canton,  Ohio,  electrical  con- 
tractors struck  last  week  for  a  closed 
shop,  and  several  concerns  found  their 
business  virtually  at  a  standstill  in 
consequence.  The  contractors  declare 
that  no  concessions  will  be  made  on  the 
point,  however,  and  that  the  men  will 
remain  out  until  they  are  ready  to  re- 
turn to  work  on  their  former  terms. 

Wisconsin  Raises  Taxes  on  Public 
Utilities. — The  Wisconsin  State  Tax 
Commission  assessed  the  property  of 
street  railway  companies  and  light, 
heat  and  power  companies  operated  in 
connection  with  them  in  Wisconsin  at 
$62,688,000  and  levied  $824,764  taxes 
on  them.  Both  the  assessment  and  the 
amount  of  taxes  are  slightly  larger  than 
those  of  last  year.  The  State  gets  15 
per  cent  of  the  taxes  and  the  munici- 
palities in  which  the  taxed  property  is 
located  get  85  per  cent  of  them.  The 
rate  of  taxation,  which  is  the  average 
one  paid  on  all  other  taxed  property  in 
the  State,  is  $13.1726  per  $1,000  of 
valuation. 

California    Company    Retrenches. — A 

plan  of  economy  of  operation  to  keep 
within  the  operating  charge  as  laid 
down  by  the  California  Railroad  Com- 
mission when  they  revised  the  rates  of 
the  San  Joaquin  Light  &  Power  Cor- 
poration has  been  worked  out  by  of- 
ficials of  the  coi-poration,  and  the  first 
two  steps  to  cut  expenses  have  been 
to  suspend  the  publication  of  the  San 
Joaquin  Light  &  Power  magazine  and 
to  abolish  the  system  of  monthly  col- 
lections through  ten  collectors,  who  also 
adjusted  complaints.  Commencing  the 
first  of  June  all  bills  of  the  company 
will  be  mailed  to  the  consumers  and 
payment  will  be  made  either  at  the  of- 
fice or  by  check.  A  demand  for  the 
payment  of  the  bill,  accompanied  by 
notice  that  service  will  be  discontinued 
at  the  end  of  fifteen  days  if  payment  i  • 
not  made,  will  be  made  to  every  con- 
sumer. "The  State  Railroad  Commis- 
sion," said  A.  G.  Wishon,  general  man- 
ager of  the  company,  "fixed  a  sum 
under  which  they  think  we  should  oper- 
ate and  make  a  reasonable  profit  on 
our  investment.  We  are  going  to  try 
to  do  this  and  it  is  nece  sary  to  dis- 
pense with  certain  departmens.  Finan- 
cially the  magazine  has  not  been  a  suc- 
cess, and  we  therefore  will  cease  its 
publication  after  the  May  issue." 
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i  hicago      Bled 1  Ic      (  lata       Jo*  len 
i,      i'\  Senates    William    E     Ifa 

,  .I  t he  membei    .'i'  i  in-  Elec 
lub    -i<<\  Ian    League   of   <  h 
mm  June  i-     His  topic  \\-'    "Real   Pa 
i  riol  ism." 

\\  eel  \  ii  glnia  Public  I  tilitiea.  The 
annual  convention  of  tin-  Public  Utill 
tie  \  ociation  «'i"  We  t  Virginia  will 
in-  held  at  the  Chancellor  Hotel,  Pai 
keraburg,  W.  Va.,  on  July  i".  L9  and 
ii  w  i  i'a\  Isson,  Charleston,  W.  S  a., 
i-.  secretary. 

Dallas  Electric  Club.'  Fred  A.  Jones, 
vice-chairman  ami  secretary  of  the 
board  of  directors  for  the  State  of 
rexas  organisation  for  Industrial  Pre 
paredness,  Bpoke  on  "Industrial  Pre 
paredness"  at  the  June  'J  meeting  of  the 
Pallas  Electric  Club-  Jovian  League. 

Cleveland  Electrical  League. —  Iron 
B.  Bacon  addressed  the  Electric  League 
of  Cleveland  on  June  2  on  "The  Balkan 
States  and  What  They  Mean  to 
Europe."  The  annual  meeting  and 
banquet  of  the  club  was  held  on  June  8. 
The  annual  picnic  is  scheduled  to  be 
held  on  June  15. 

Rochester  Section  A.  I.  E.  E.— 
"Theory  and  Practice  of  Electric  Weld- 
ing"  was  the  subject  of  a  paper  by  J. 
11.  Bryan  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  before  a 
meeting:  of  the  Rochester  section  of  the 
American  Institute  of  Electrical  Engi- 
neering, in  the  Sibley  Building  on  May 
26. 

Milwaukee  Electrical  League. — The 
Milwaukee  Electrical  League  has  elected 
the  following  officers  to  serve  during 
the  ensuing  year:  President,  H.  J. 
Meyer;  first  vice-president,  Philip 
Polacheck;  second  vice-president,  Con- 
rad Voose;  secretary,  O.  M.  Rau;  as- 
sistant secretary,  Oscar  Werwarth; 
treasurer,  Charles  Milne. 

Baltimore  Company  Section  N.  E.  L. 
A. — The  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore 
section  of  the  National  Electric  Light 
Association,  has  elected  the  following 
officers:  Chairman,  W.  Harry  Cassell; 
vice-chairman,  Thomson  King;  secre- 
tary, David  C.  Bruce;  treasurer,  W.  A. 
Zimmerman;  executive  committee,  H. 
M.  Huth,  R.  H.  Lang,  J.  E.  Kane  and 
A.   L.  Penniman. 

Cincinnati  Electric  Club. — At  a  recent 
meeting,  the  Cincinnati  Electric  Club 
elected  the  following  officers  to  serve 
for  the  ensuing  year,  after  a  warmly 
contested  fight  between  two  tickets,  the 
"Amperes"  and  the  "Volts":  President, 
C.  M.  Crofoot;  first  vice-president,  L.  T. 
Milnor;  second  vice-president,  T.  J. 
Creaghead;  secretary-treasurer,  O.  B. 
Marsh;  directors,  T.  J.  Ryan,  W.  W. 
Freeman  and  Walter  Draper. 

Kansas  City  Jovian  League. — John 
H.  Lucas,  president  of  the  Kansas  City 
(Mo.)  Light  &  Power  Company,  ad- 
dressed the  Jovian  Electric  Club  of 
Kansas  City  on  May  19.  He  declared 
that  the  interests  of  the  city  and  the 
utility  were  mutual;  and  that  the  com- 
pany would  interpose  no  obstacles  to 
investigations  by  officials  or  citizens, 
that  the  public  might  know  how  and 
why  it  was  getting  its  service,  and  that 
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ihr  company  might  learn  if  there  was 
any   way   to  improve  it. 

Dayton  Company  Section.  \.  K.  L.   \. 
About   Beventy  live  employees  of  the 

Dayton  Power  &  Lighl  Company  at- 
tended the  regular  meeting  of  the 
Dayton  Company  Section  N.  K.  L.  A. 
on  June  1,  and  heard  addresses  dealing 
with  the  recent  Chicago  convention. 
Among  the  speakers  were  Thomas  F. 
Kelly,  commercial  manager;  0.  E.  How- 
land,  assistant  secretary  and  treasurer; 
O.  B.  Reemelin,  general  superintendent, 
and  J.  C.  Matthieu,  power  engineer. 

I, os  Angeles  Technical  Societies.-  - 
The  annual  joint  meeting  of  the  techni- 
cal societies  of  Los  Angeles  was  held 
on  June  1.  The  subject  under  discus- 
sion was  "Preparedness,"  and  the  fol- 
lowing were  the  speakers:  George  W. 
Dickie  of  the  California  Auxiliary  to 
the  Naval  Consulting  Board;  W.  H. 
Booth,  Security  National  Bank;  Earle 
Remington,  president,  Aeronautical  So- 
ciety; Capt.  Richard  Park,  United 
States  Army;  Capt.  Charles  T.  Leeds, 
United  States  Army  (retired). 

Chicago  Section.— I.  E.  S.— Instead 
of  having  its  regular  monthly  meeting, 
the  Illuminating  Engineering  Society, 
Chicago  Section,  accepted  the  invita- 
tion of  the  Commonwealth  Edison  Com- 
pany Section  of  the  N.  E.  L.  A.  to  at- 
tend the  Commercial  Section  meeting 
on  May  25,  at  which  the  papers  on 
"Highway  and  Municipal  Lighting"  by 
T.  F.  Kelley  of  Dayton,  "Industrial  and 
Yard  Lighting"  by  Oliver  R.  Hogue, 
and  "Lighting  By-Product  or  Buy- 
Product"  by  William  A.  Durgin  were 
presented. 

Lynn  Section,  A.  E.  E.  E.— The  an- 
nual meeting  of  the  Lynn  section  of 
the  American  Institute  of  Electrical 
Engineers  was  held  on  May  24.  L.  A. 
Hawkins  delivered  an  address  on  "The 
Schenectady  Research  Laboratory,"  de- 
voting his  time  particularly  to  explain- 
ing some  of  the  more  recent  develop- 
ments on  the  field  of  research.  At  the 
election  which  preceded  Mr.  Hawkins' 
address  the  following  officers  were 
chosen  to  serve  during  the  ensuing 
year:  Chairman,  Gordon  M.  Campbell; 
secretary-treasurer,  Morris  B.  Carroll; 
executive  committee,  F.  H.  Bowman  and 
F.  W.  Mace. 

Richmond  Electrical  Society. — After 
several  preliminary  meetings  the  elec- 
trical contractors,  dealers  and  manu- 
facturers of  Richmond,  Va.,  have  or- 
ganized the  Electrical  Society  of 
Richmond  with  twenty-two  charter 
members  and  the  following  officers: 
President,  H.  W.  Hall  of  the  Western 
Electric  Company;  vice-president, 
George  H.  Black  of  the  Chesapeake  & 


Potomac    Telephone    Company;    secrc 
tary  I rea  urer,  J.  B.  Dunn.    The  home 

Of    tin-    new    Society    la    room    till    of    the 

Virginia    Railway    i    Power    Building, 

which  tin-  hnu  e  committee  has  just 
furnished.  The  ociety  held  its  first 
meeting  in  its  new  quarters  on  May  17. 

lows  Electrical  Contractor*.  —  The 
following  officer  wire  elected  at  the 
recenl    convention    by   the    Iowa    Elec- 

trical  Contractors'  Association  to  serve 
for    the    ensuing    year:    Prei  idenl.    W.    L. 

Fowler,   Cedar    Rapids;   vice-presidenti 

Arthur  Chandson,  Muscatine;  secre- 
tary-treasurer, Mark  T.  Humphrey, 
Waterloo;  director  for  three  years, 
Edward  Kunkle,  Davenport.  C.  H. 
Keller  of  the  Keller  Electric  Company, 
Dubuque,  was  elected  national  commit- 
teeman. The  appointment  of  a  perma- 
nent secretary  was  favorably  consid- 
ered by  the  association  and  a  committee 
was  appointed  to  make  arrangements 
with  a  suitable  person  to  handle  the 
work.  The  association  voted  to  elimi- 
nate the  next  regular  semi-annual 
meeting  and  in  it;  stead  have  an  ex- 
ecutive meeting  to  which  all  members 
are  to  be  invited. 

Minnesota  Engineers  Form  Joint  En- 
gineering Board. — The  engineers  of 
Minnesota,  believing  that  through  the 
co-operation  of  the  various  engineering 
societies  they  can  be  more  useful  to 
their  communities,  are  forming  the 
Minnesota  Joint  Engineering  Board. 
The  societies  represented  on  the  board 
are  Minnesota  section  of  the  Amer- 
ican Institute  of  Electrical  Engineers, 
the  Northwestern  association  of  mem- 
bers of  the  American  Society  of  Civil 
Engineers,  Minnesota  section  of  the 
American  Society  of  Mechanical  Engi- 
neers, Minnesota  Surveyors  and  Engi- 
neers' Society,  the  Engineers'  Club  of 
Minneapolis,  and  the  Civil  Engineers' 
Society  of  St.  Paul.  It  is  hoped  that 
through  the  joint  organization  the  ac- 
tivities of  the  engineers  of  Minnesota 
may  be  more  closely  correlated  with  the 
result  that  more  can  be  accomplished 
for  the  public  welfare.  George  W. 
Pathjens  of  St.  Paul  is  secretary. 

Convention  Cruise  of  Michigan  Sec- 
tion, N.  E.  L.  A. — Owing  to  litigation 
involving  the  steamer  Rochester,  on 
which  the  Michigan  Section  of  the  Na- 
tional Electric  Light  Association  had 
planned  to  conduct  its  annual  conven- 
tion, it  has  been  necessary  to  replace 
that  boat  with  the  steamer  Arizona  and 
make  a  few  changes  in  the  itinerary. 
The  plan  as  just  announced  by  H. 
Sylvester,  Rochester,  Mich.,  secretary 
of  the  section,  is  as  follows:  Steamer 
Arizona  will  leave  Grand  Haven  at  1 
p.  m.,  on  June  18,  and  arrive  at  Parry 
Sound  at  5  a.  m.,  on  June  20.  The  dele- 
gates will  leave  Parry  Sound  at  7  a.  m. 
the  same  day  on  the  Steamer  Waubick 
and  journey  to  Penetang,  which  will  be 
reached  at  12.30  o'clock  in  the  after- 
noon. They  will  reimbark  at  Penetang 
on  the  steamer  Arizona  at  1  o'clock  and 
arrive  at  Sault  Ste.  Marie  at  1  o'clock 
in  the  afternoon  of  June  21.  After 
spending  two  hours  at  the  latter  point 
the  steamer  will  make  for  Grand  Haven 
again,  which  will  be  reached  at  3  p.  m., 
on  June  22. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the   Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical   Equipment 
and  Supplies—  Notes  on  Industrial  Activities  and  Business  Methods 


Vacuum  Cleaner  Sales  Above  Normal 

Volume  of  Business  Rapidly  Increasing  with  Prospects  for 

Continuance  Bright — Prices  Higher — Deliveries  Good — 
Collections   and    Credit   Excellent 

There  is  at  present  a  strong,  healthy  demand  for  electric 
vacuum  cleaners  both  of  the  stationary  and  the  portable 
types.  The  volume  of  orders  booked  is  very  much  above 
what  would  be  considered  as  a  normal  business,  and  pros- 
pects for  future  orders  seem  very  bright. 

Better  business  conditions  started  early  last  fall  and  have 
been  gaining  in  momentum  ever  since.  One  prominent 
manufacturer  has  not  only  just  doubled  his  plant,  but  ex- 
pects shortly  to  double  the  newly  increased  plant.  The 
majority  of  manufacturers  of  electric  vacuum  cleaners  are 
enjoying  a  record  business  in  this  line. 

To  a  large  extent  this  business  is  the  direct  result  of  the 
educational  program  that  has  been  carried  out  by  both  the 
manufacturers  and  the  local  distributors.  It  is  a  compara- 
tively new  business,  and  the  prospective  buyers  have  had 
to  be  educated  to  the  use  of  the  appliance.  With  the  return 
of  general  business  prosperity,  which  carried  along  with  it 
an  abnormal  demand  for  labor  at  abnormally  high  wages, 
the  number  of  prospective  purchasers  increased  manifold. 

There  has  also  been  an  increased  demand  on  the  retailers 
which  has  found  expression  in  their  orders  from  the  pro- 
ducers or  jobbers  which  is  seasonal.  Each  year  springtime 
finds  a  larger  number  of  women  who  are  no  longer  willing 
to  endure  the  task  of  housecleaning  with  brooms  and  carpet 
beaters,  etc.,  when  there  are  simpler  means  at  hand  at  a 
very  moderate  cost. 

With  but  few  exceptions  the  price  of  vacuum  cleaners  has 
advanced.  Practically  all  of  the  materials  involved  in  the 
construction  of  a  machine  have  about  doubled  in  price,  and 
as  a  result  the  user  must  pay  more.  The  greatest  advance 
in  raw  materials  was  probably  that  of  the  price  of  aluminum, 
which  has  been  very  widely  used  in  cleaner  construction.  A 
movement  in  which  some  manufacturers  are  participating 
has  been  started  to  substitute  a  less  expensive  material  for 
the  high-priced  aluminum  in  an  endeavor  to  keep  the  price 
to  the  user  from  advancing.  It  is  not  probable,  however, 
that  prices  have  advanced  to  the  same  extent  as  the  cost 
of  the  raw  materials.  The  increasing  output  of  the  manu- 
facturers has  enabled  them  to  employ  quantity  production 
methods  and  thus  keep  down  the  cost  of  manufacture  of  the 
individual  appliance. 

Deliveries  are  generally  good.  Most  manufacturers  had 
stocked  up  on  materials  sufficiently  far  ahead  to  enable  them 
to  meet  increased  demands  for  their  products  without  delay. 
Those  manufacturers,  on  the  other  hand,  who  did  not  an- 
ticipate this  buying  movement  by  laying  in  sufficient  stocks 
have  been  greatly  handicapped.  Aluminum  castings,  copper, 
tubing  for  handles,  fiber,  etc.,  that  ordinarily  could  be  had 
in  a  few  weeks  now  can  be  had  only  by  waiting  many 
months.  There  have  been  some  manufacturers,  however,  who 
have  been  making  delayed  deliveries  who  have  adequate 
stocks  of  raw  materials  on  hand.  The  difficulty  here  is  one 
of  production.  Orders  are  coming  in  faster  than  the  finished 
product  can  be  turned  out. 

Credits  and  collections  are  everywhere  said  to  be  excel- 
lent. There  is  little  or  no  difficulty  in  collecting  accounts 
promptly.  With  business  as  good  as  it  is  there  is  the  natural 
tendency  to  be  more  strict  with  credits  and  this  undoubtedly 
has  a  great  deal  to  do  with  the  better  condition  of  collec- 
tion. Where  the  credit  is  not  of  the  very  best,  a  cash  pay- 
ment is  demanded  in  advance  of  delivery  and  there  seems 
to  be  no  hesitation  on  the  part  of  the  buyer  in  accepting 
this  condition. 

While  the  producers  of  electric  vacuum  cleaners  will  not 
make  any  prediction  regarding  the  future  or  what  should 


happen  on  the  termination  of  the  war  there  is  everywhere 
manifested  an  attitude  of  optimism.  It  is  the  general  feeling 
that  the  demand  will  go  even  higher.  Should  the  cessation 
of  hostilities  bring  about  a  sharp  decline  in  the  prices  of  the 
raw  products  it  is  believed  that  the  result  will  be  a  still 
greater  demand  for  cleaners  which  will  serve  to  further  de- 
crease the  cost,  etc. 


Electrical  Exports  During  March 

Exports  of  electrical  goods  of  American  manufacture 
during  the  month  of  March  last,  according  to  the  monthly 
summary  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, amounted  to  $2,884,875,  or  some  $60,000  less  than 
those  for  the  record  month  of  February.  In  comparison 
with  March,  1915,  the  exports  during  the  third  month  of 
1916  showed  a  gain  of  about  $1,225,000,  or  77  per  cent. 

Unlike  most  of  the  preceding  months,  there  were  not 
many  surprising  gains  in  exports  by  articles.  Motors  to 
the  value  of  $473,771  were  exported  during  last  March  in 
comparison  with  $166,648  in  March,  1915,  while  the  ex- 
ports of  telephones  and  material  jumped  from  $53,066  to 
$180,534  in  this  period.  Miscellaneous  items  showed  up 
well,  the  exports  being  $1,372,408  in  March,  1916,  as  against 
$587,363  in  March,  1915. 

Insulated  wire  and  cable  exports  and  also  exports  of 
interior  wiring  supplies,  both  of  which  as  a  rule  have 
been  running  way  ahead  of  the  corresponding  month  a  year 
previous,  were  but  slightly  greater  in  March  last  than  in 
the  previous  March.  Exports  of  insulated  wire  and  cable 
during  March,  1916,  compared  well  with  previous  months, 
but  the  exports  for  March,  1915,  were  very  much  greater 
than  for  earlier  months.  Exports  of  interior  wiring  sup- 
plies for  March,  1916,  were  very  much  less  than  the  aver- 
age for  several  months. 

In  a  number  of  items  there  were  decreases  in  March, 
1916,  exports,  compared  with  March,  1915,  respectively,  as 
follows:  Batteries,  $166,041  and  $157,497;  generators,  $236,- 
305  and  $72,022,  and  fans,  $20,533  and  $18,376.  Exports 
in  the  first  two  items  have  been  running  behind  for  some 
time,  but  exports  of  fans  have  been  as  a  rule  larger  than 
those  for  the  previous  twelve  months. 

March  exports  brought  the  total  for  the  first  quarter  up 
to  $8,148,308,  as  compared  with  $5,119,176  for  the  first 
three  months  of  1915.  This  is  an  increase  of  more  than 
$3,000,000  for  the  period,  or  59.5  per  cent. 

Based  on  the  figures  for  the  first  quarter,  exports  of 
electrical  goods  during  1916  should  come  up  to  $32,500,000, 
or  the  largest  twelve  months'  exports  of  electrical  goods  of 
American  manufacture  in  the  history  of  the  industry.  The 
exports  during  the  three  preceding  years  were  as  follows: 
1915,  $24,308,510;  1914,  $19,963,115;   1913,  $28,197,363. 

For  the  nine  months  ended  with  March,  1916,  the  exports 
were  $21,466,055.  This  is  larger  than  the  exports  for  the 
similar  period  ended  March,  1915,  by  almost  $8,000,000,  or 
55  per  cent,  and  larger  than  the  similar  period  ended  March 
14  by  more  than  $1,500,000,  or  8.5  per  cent. 

It  is  doubtful,  however,  if  the  exports  for  the  nine  months 
ended  March.  1916,  were  larger  in  quantity  than  for  the 
nine  months  ended  March,  1914.  On  the  other  hand,  it  La 
more  than  likely  that  they  were  less.  In  fact,  it.  is  very 
uncertain  that  the  large  monthly  values  being  placed  to  the 
credit  of  American  exporters  of  electrical  goods  represent 
any  appreciable  quantity  increase. 

A  study  made  of  the  exports  month  by  month  shows 
that  the  largest  increases  were  as  a  rule  in  the  exports 
of  those  articles  that  have  advanced  most  in  price.  There 
is  one  instance  that  can  be  referred  to  in  March  that  em- 
phasizes the  point  very  well,  namely,  insulated  wire  and 
cable. 
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oper   uni'  was  qUOt«d   at    L6.8*3    111    March,   L916,  ami 
i|  u  rh,    li»lt"i,  an   increase  nl    I  pel    rent  .      I  n    ula 

tum  advanced  ai  tnucfa  If  nut  more  during  the    ami  poriod, 

..  thai  undar  the  assumption  thai  Insulated  vrirc  and  cable 

advanced  *,;   par  canl   during  the  year  tin-   value   of  tin' 

ii.   1916,  exports  in  tin    item  alone  should  have  been 

(440,000,  t>>  have  been  equal  in  quantity  to  the  128634*9  <>f 

Maul),      l!>l.r>.        Instead     the   >'     eXpOTtl      amounted     to     only 
/■Of.. 

Apparatus  using  copper  appliancee  requiring  Insulation, 

or  using  steel  in  fact,  almost  everything  <>r  electrical 
manufacture  during  tin-  pasl  year  has  advanced  in  price 
from  a  few  per  cenl  to  more  than  inn  per  .cut. 

1!"    this    facl    is    taken    into    consideration    the    item,    that 

apparently  have  shown  very  large  Increases  will  not  appear 

in  so  favorable  a  light  while  those  that  have  shown  de- 
creases will  appear  in  even  a  worse  condition. 

The  exports  of  lamps  for  which  quantities  are  known  are 
increasing  about  as  shown  by  the  values.  These,  however, 
are  hut  a  small  part  of  the  total,  being  in  March  but  3 
per  cent. 

Nine  Months  Ended 

, March N      , March , 

Articles  L91B                1916  1916  L916 

rles     $166,041        $157,497  $685,206  $1,084,42] 

1  >\  names   Or   genera 

tors     72.022  1,610,442  1,08 

Fans     is, 376  119,439  2.>J,Mi' 

Insulated     wire    and 

cables     236, S49          269,606  1,002,230  2,188,763 

Interior  wiring  sup- 
plies, etc.,  includ- 
ing   fixtures 65,159            69,981  483,231  698,9o2 

Are   lamps 2,409               3,191  27,404  15,359 

(."  a  r  ti  o  n      filament 

lamps    8,133  9,548  55,233  125,441 

Metal  filament  lamps         42,963  86,894  315,445  878,973 

Meters  and  other 
measuring  instru- 
ments             41.305  63,824  262,054  571,94;. 

Motors    166,648  473,771         2,132,004         3,196,582 

Telegraph  instru- 
mente      (Including 

wireless       appara-  .  _• 

tus)    7,335  19,703  57,404  115,820 

Telephones    53,066  180,534  958,199  734,642 

Transformers 27,562  87,520  482,960  694,469 

All   other 587,363       1,372,408         5,675,841         9,870,111 

Total     $1,661,671     $2,884,875    $13,867,092     $21,466,055 


Dwindling  Labor  Supply 

With  the  daily  demands  of  labor  for  higher  wages  and 
with  the  scarcity  of  labor  very  evident,  the  outlook  in  the 
general  labor  market  is  being  viewed  everywhere  with 
apprehension.  The  situation,  there  is  reason  to  believe,  will 
become  more  acute  within  a  very  few  weeks  unless  there  is 
something  done  to  release  a  large  number  of  unskilled 
laborers  to  harvest  the  nation's  crops. 

The  former  vast  army  of  unemployed  has  found  work  in 
industrial  centers  at  almost  undreamed-of  wages.  It  is  not 
thought  that  the  farmers  of  the  West  will  allow  their  crops 
to  go  unharvested  because  of  high  wages.  Rather  is  it  ex- 
pected that  labor  will  be  given  unusual  inducements  to 
desert  the  mill  for  the  farm. 

It  is  certain  that  there  is  not  a  sufficient  supply  of  labor 
adequately  to  serve  both  agricultural  harvesting  demands 
and  those  of  the  country's  factories.  The  difficulty  undoubt- 
edly is  largely  due  to  the  cutting  off  of  immigration  in  large 
numbers. 

In  connection  with  the  dwindling  supply  of  labor  in  this 
country  the  National  Bank  of  the  Republic  of  Chicago,  in 
its  June  review  of  business,  says:  "The  figures  on  immigra- 
tion give  some  clue  to  the  concern  with  which  this  subject 
has  been  viewed.  In  this  rapidly  growing  country  we  have 
depended  very  largely  on  the  incoming  people  of  Europe  for 
our  supply  of  unskilled  labor.  This  inward  movement  has 
been  radically  altered  by  the  war.  During  the  first  twenty 
months  following  the  outbreak  of  hostilities  our  net  gain  of 
arrivals  over  departures  dwindled  to  the  insignificant  total 
of  173,000  persons.  In  the  twenty  months  just  preceding  the 
war,  and  incidentally  a  period  of  business  activity  which 
offered  no  great  inducement  to  immigration,  our  net  gain 
was  1,511,000  persons.  In  view  of  the  rapidity  with  which 
our  growing  industrial  activity  has  absorbed  our  surplus 
of  labor,  this  decline  in  immigration  becomes  a  factor  of 
first  magnitude  in  checking  any  further  enlargement  of  in- 
dustrial output." 


Reaction  in  Copper  Prices 

Electrolytic  copper  is  nominally  quoted  for  prompt   ■""! 

June  delivery  at  28.25  to  28.76  cents.     A  month  ago  the 

price   WM   80.50  cents,  while   the   high    price    for    L916   was  .'51 

.inly  and  Augusl  deliveries  of  electrolytic  are  quoted 
at  l's  to  28.50  cents  and  September  and  October  deliverie 
at  a  quarter  of  a  cent  loss. 
This  reaction  In  copper  prices  has  also  spread  iii  a  number 

of  other  metals,  including  tin,  spelter,  load  and  antimony. 

The  prices,  however,  are  for  the  most  part  nominal  and 
ale  are  not  being  freely  made.  Second-hand  dealers  and 
dealers  in  small  lots  are  making  sales,  hut  there  is  no  ap- 
parent move  on  the  part  of  the  producers  to  sell  at  these 
lower  prices.  The  producers  who  are  sold  up  for  many 
months  are,  of  course,  not  taking  any  orders  for  fall  or 
winter  delivery  except  at  prices  a  few  cents  above  the 
nominal  market  quotations. 

The  decline  is  probably  not  more  than  an  indication  of  the 
slackness  of  the  metal  market.  What  buying  there  is  besides 
being  very  small  is  very  irregular. 

The  large  munition  orders  calling  for  unusual  quantities 
of  copper  and  brass  that  were  reported  a  few  weeks  ago  as 
about  to  be  negotiated  with  large  producers  in  this  country 
have  been  definitely  withdrawn. 


Unusually  Large  Units  Feature  of 
Westinghouse  Orders 

Orders  for  unusually  large  machines  have  been  a  feature 
of  the  business  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company  during  the  past  few  months.  In  the  fall  sev- 
eral lighting  companies  ordered  turbine-generator  sets  of 
around  45,000-hp.  rating,  which  was  at  that  time  about  the 
maximum  size  of  these  machines,  as  it  was  exceeded  by  but 
one  or  two  units  in  existence.  Shortly  afterward  a  record 
was  set  when  a  60,000-hp.  unit  was  ordered;  but  this  record 
did  not  stand  long,  as  a  73,000-hp.  set  was  contracted  for  a 
few  weeks  later.  Finally,  it  is  understood  that  this  company 
is  now  designing  a  turbine-generator  that  will  eclipse  all  of 
these  and  will  probably  remain  the  largest  for  some  time. 

The  steel  mills  have  been  especially  active  in  purchasing 
large  apparatus.  From  one,  the  Inland  Steel  Company,  what 
is  said  to  be  the  largest  order  ever  placed  with  an  electrical 
manufacturer  was  obtained,  and  this  included  a  15,000-hp. 
motor,  by  far  the  largest  ever  built.  Hardly  had  this  order 
been  entered  than  two  other  steel  companies  ordered  motors 
of  this  same  large  size.  Orders  for  motors  of  8000  and  12,- 
000  hp.  have  also  been  received  during  this  period. 

In  several  other  lines  of  less  general  interest  also  the 
Westinghouse  company  is  engaged  in  building  the  largest 
representative  of  its  kind. 


Manufacturing  and  Industrial 

The  Goldschmidt  Thermit  Company  has  removed  its  gen- 
eral offices  to  the  Equitable  Building,  120  Broadway,  New 
York. 

The  Cooper  Hewitt  Electric  Company,  Hoboken,  N.  J.,  has 
moved  its  legal  department  from  165  Broadway  to  120 
Broadway,  New  York. 

The  Waterbury-Wallace  Company,  19  East  Twenty-fourth 
Street,  New  York,  has  taken  over  the  business  of  the 
Wallace  Novelty  Company. 

The  Porcelain  Products  Company,  Fulton  Building,  Pitts- 
burgh, Pa.,  has  been  formed  to  manufacture  dry  press  and 
high-tension  insulating  devices. 

The  Federal  Miniature  Lamp  Division  of  the  National 
Lamp  Works  of  the  General  Electric  Company  has  moved 
its  office,  formerly  maintained  at  16  East  Fortieth  Street, 
New  York,  to  6  East  Thirty-ninth  Street,  New  York. 

The  H.  C.  Roberts  Electric  Supply  Company,  Syracuse, 
N.  Y.,  which  has  in  the  past  been  dealing  wholesale  only 
in  electrical  supplies,  has  moved  to  new  quarters  in  East 
Genesee  Street,  Syracuse,  where  it  is  maintaining  a  retail 
automobile  supply  store  and  also  a  wholesale  electric  supply 
establishment. 
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The  Standard  Underground  Cable  Company,  Pittsburgh, 
Pa.,  has  recently  opened  a  new  branch  office  at  704  Wilkins 
Building,  Washington,  D.  C.  Edward  Kerschner,  formerly 
with  the  Philadelphia  office  of  the  company,  is  in  charge 
of  the  new  office. 

The  Borden  Company,  Warren,  Ohio,  manufacturer  of 
pipe  cutters,  has  appointed  W.  A.  Phillis  advertising  man- 
ager. Mr.  Phillis  has  lately  been  connected  with  the  metal- 
lurgical and  advertising  departments  of  the  National  Tube 
Company  of  Pittsburgh,  Pa. 

The  Roller-Smith  Company,  233  Broadway,  New  York, 
has  recently  appointed  the  Electric  Material  Company,  589 
Howard  Street,  San  Francisco,  Cal.,  as  its  agent.  This 
concern  will  handle  its  products  in  parts  of  California,  Ore- 
gon and  Idaho  and  entirely  in  Nevada. 

The  Gee  Electric  Company,  Wheeling,  W.  Va.,  jobber, 
dealer  and  repairer,  has  recently  enlarged  its  quarters  very 
materially.  Besides  having  larger  display  rooms,  the  com- 
pany is  now  thoroughly  equipped,  it  is  reported,  to  repair 
or  rebuild  various  types  of  motors,  armatures,  etc. 

New  General  Agents  for  "Delco  Light." — Among  the  rep- 
resentatives which  have  been  appointed  recently  by  the 
Domestic  Engineering  Company  of  Dayton  to  handle  the 
Delco  Light  are  the  Home  Electric  Light  &  Power  Company 
of  Boston,  Mass.,  and  the  Domestic  Electric  Company  of 
New  York  City. 

The  Packard  Motor  Car  Company,  Detroit,  Mich.,  has 
appointed  Alvan  Macauley  president  of  the  company.  Mr. 
Macauley  was  formerly  vice-president  and  general  manager, 
and  he  will  succeed  Henry  B.  Joy,  who  will  still  be  con- 
nected with  the  Packard  company  as  chairman  of  the  board 
of  directors. 

The  Triangle  Conduit  Company,  2010  Broadway,  New 
York  City,  which  has  recently  been  formed,  will  be  en- 
gaged in  the  manufacture  and  sale  of  armored  conductors, 
flexible  steel  conduit  and  non-metallic  conduit.  The  com- 
pany is  now  building  a  new  plant  which  will  be  ready  for 
operation  on  Aug.  1.  The  officers  of  the  company  are 
James  R.  Strong,  president;  V.  C.  Gilpin,  vice-president; 
J.  E.  McAuliffe,  treasurer,  and  Francis  W.  Russell,  secretary. 

R.  E.  Parsons,  for  twenty  years  district  manager  at  Kan- 
sas City  for  the  National  Cash  Register  Company,  has 
opened  a  Kansas  City  office  for  selling  the  "Delco-Light" 
generating  plant,  and  is  gathering  a  force  of  twenty-five 
salesmen  who  will  work  from  various  county  seats,  selling 
the  lighting  plants  to  farmers.  Each  salesman  will  have 
one  of  the  systems  in  a  Buick  or  similar  car,  or  on  a  trailer. 
Mr.  Parsons'  territory  as  general  agent  includes  Missouri 
and  Kansas. 

The  Dickey  Steel  Company. — Clyde  E.  Dickey  has  re- 
signed his  position  as  secretary  and  sales  manager  of 
Denman  &  Davis,  with  whom  he  has  been  associated  for 
the  past  eleven  years,  and  has  organized  the  Dickey  Steel 
Company,  with  offices  in  the  Woolworth  Building,  New 
York.  The  new  company  of  which  Mr.  Dickey  is  president 
will  represent  several  manufacturers  of  high-grade  steel. 
Mr.  Dickey  was  with  the  Crucible  Steel  Company  of 
America  for  nearly  five  years  prior  to  his  connection  with 
Denman  &  Davis. 

The  United  Electric  Construction  Company,  1727  Sansom 
Street,  Philadelphia,  Pa.,  which  has  recently  opened  an  office 
at  101  Park  Avenue,  New  York,  with  M.  E.  Ames  in  charge, 
has  carried  on  an  extensive  electrical  contracting  business 
covering  installations  of  complete  electrical  equipments  for 
mills,  factories,  loft  buildings,  power  houses,  etc.,  and  has 
had  considerable  success  throughout  eastern  Pennsylvania, 
Philadelphia,  New  Jersey  and  Delaware.  The  Philadelphia 
establishment  is  maintained  in  a  four-story  building  owned 
by  the  company.  The  concern  is  capitalized  at  $25,000.  E. 
J.  Ellis  is  president  and  W.  McCandless,  secretary. 

New  Location  for  Western  Electric  New  York  Retail 
Store. — Bigger,  better  business,  coupled  with  the  tendency 
of  the  electrical  industry  to  center  uptown,  has  resulted  in 
a  new  location  for  the  Western  Electric  Company's  retail 
store  in  New  York  City.  In  its  new  quarters,  in  the  Tilden 
Building,  105  West  Fortieth  Street,  the  store  is  situated 
but  a  stone's  throw  from  Broadway,  and  is  in  the  heart  of 
a   rapidly   growing  commercial    section.     Because   of   more 


commodious    quarters,    a    larger    assortment    of    electrical 

goods  will  be  carried  at  the  new  location.    A  complete  line 

of  electrical  supplies,  both  staples  and  specialties,  is  earned 
in  stock. 

The  Electric  Storage  Battery  Company,  Nine: 
Street  and  Allegheny  Avenue,  Philadelphia,  Pa.,  has  re 
cently  started  work  on  another  big  addition  to  its  plant. 
The  new  addition  will  be  devoted  particularly  to  the  manu- 
facture of  automobile  starting  and  lighting  batteries,  and 
will  consist  of  a  six-story  concrete  building.  Excavations 
have  been  made  and  the  work  of  erection  will  be  pushed 
as  rapidly  as  possible.  To  provide  for  further  expansion 
the  company  has  purchased  a  large  tract  of  ground  opposite 
its  present  plant  which  extends  from  Eighteenth  Street  to 
Nineteenth  Street  and  from  Allegheny  Avenue,  a  distance 
of  500  ft.  to  Westmoreland  Street. 

Standard  Electric  Time  Company. — The  Standard  Electric 
Time  Company  of  Springfield,  Mass.,  has  appointed  W.  G. 
Heacock  as  its  representative  at  Cleveland,  Ohio,  with  head- 
quarters at  412  Rockefeller  Building.  Mr.  Heacock  will 
cover  the  territory  comprising  the  eastern  sections  of  Michi- 
gan, Indiana,  Ohio,  Kentucky,  West  Virginia  and  Pennsylva- 
nia, specializing  in  the  design  and  installation  of  master 
clocks,  program  clocks  and  secondary  clocks  for  schools. 
Mr.  Heacock  was  formerly  manager  of  construction  and 
sales  manager  of  the  Electrical  Maintenance  Company  of 
Youngstown,  Ohio,  coming  there  in  1914  from  the  Dauphin 
Electrical  Company  of  Harrisburg,  Pa. 

The  Universal  Concrete  Products  Company,  with  general 
offices  at  208  South  La  Salle  Street,  Chicago,  has  been  or- 
ganized with  a  capitalization  of  $2,500,000.  J.  R.  Blackhall, 
general  manager,  Chicago  &  Joliet  Electric  Railway  Com- 
pany, Joliet,  111.,  has  been  elected  president  of  the  company, 
and  Frank  B.  Gifford,  general  purchasing  agent,  Armour  & 
Company;  William  A.  Levering,  president,  Standard  Asphalt 
&  Rubber  Company;  T.  F.  Massey,  president,  T.  F.  Massey 
&  Company,  and  H.  J.  Mitchell,  manager,  Western  United 
Gas  &  Electric  Company,  are  the  directors.  The  company 
is  incorporated  to  manufacture  concrete  poles  on  a  large 
scale  for  telegraph  and  telephone  work  and  for  ornamental 
street  lighting  systems.  The  poles  are  being  manufactured 
in  a  small  plant  in  Milwaukee  at  the  present  time,  but  plans 
for  a  large,  new  factory  are  under  way. 

The  Electrical  Talking  Sign  Company. — On  page  1132  of 
the  Electrical  World  of  May  13  it  was  announced  that 
the  Electrical  Talking  Sign  Company  had  been  formed  by 
Messrs.  C.  A.  Gardner,  A.  S.  Reid  and  O.  M.  Rogers  of 
608  Dearborn  Street,  Chicago,  111.  It  was  also  stated  that 
the  company  proposed  to  manufacture  electrical  display 
advertising  devices.  According  to  a  statement  of  H.  B. 
Raymond,  advertising  manager  of  the  company,  C.  A. 
Gardner  is  of  New  York  and  A.  S.  Reid  of  Newark,  and 
the  temporary  address  of  the  company  is  311  East  Forty- 
second  Street,  New  York.  Mr.  O.  M.  Rogers  is  located  at 
608  Dearborn  Street,  Chicago,  111.,  as  previously  noted. 
The  company  does  not  propose  to  manufacture  electrical 
display  advertising  devices  but  to  exploit  in  Greater  New 
York  a  new  invention  which  makes  possible,  Mr.  Raymond 
points  out,  the  instantaneous  transmission  of  any  message 
to  the  public  by  means  of  electric  lamps.  A  news  and 
advertising  service  will  be  offered  to  the  New  York  public 
commencing  about  July  15. 

The  Norma  Company  of  America  to  Erect  a  New  Fac- 
tory.— The  Norma  Company  of  America,  1790  Broadway, 
New  York,  manufacturer  of  ball  bearings,  announces 
through  its  president,  W.  M.  Nones,  the  purchase  of  a 
10-acre  factory  site  at  Elmhurst  on  the  outskirts  of  Long 
Island  City.  The  property  fronts  on  Queens  Boulevard  and 
has  a  depth  of  about  1000  ft.,  abutting  in  the  rear  upon 
the  main  line  of  the  Long  Island  Railroad,  from  which  a 
siding  will  be  built  directly  to  the  plant;.  The  company  has, 
during  the  last  five  years,  become  prominently  identified 
with  the  automobile  industry  of  the  country.  "Norma" 
bearings  are  now  in  demand  for  use  with  magnetos,  lighting 
generators  and  starting  motors.  Although  at  first  the 
Norma  Company  of  America  was  only  an  importer  of  ball 
bearings,  the  steadily  increasing  demand  forced  the  com- 
pany into  the  manufacturing  field  and  has  necessitated 
repeated  enlargements  of  its  factory  facilities.  The  latest 
move,  it  is  reported,  has  been  made  in  response  to  an  im- 
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ii\.   demand  foi  ■    itill  largei   Lmmodiata  output.    The 
i > i .1 1 1     now    uikIit   waj    providt   foi    .i   tout  itorj    building, 

I    It.,    to    !•<•    of    i  .nil". ii  veil  miin  ■(•(«•    cmi    trUCtiOT). 
The   :n  .hit  »■.!  .    for   ill"'    new    la.  liny    an-    I    i  ;iin  i  ibU 

of  \<u   N  ork  City. 

I  iiuiin.il  .iikI  (  oinm.i  i  i;il  1 1  iiulhonk  mi  \nniii.in  indus- 
trial t<»  Be  Diatributed  in  Russia.  \n  Important  itsp  In  the 
movement  to  introduce  American  good  Into  Run  Is  ha  been 
taken  by  the  American  Ru  ian  Chamber  of  Commerce  b 
decison  i"  prepsre  for  exclusive  distribution  In  Russia  a 
handbook  "n  American  financial  and  commercial  conditions, 
containing  a  director]  of  selected  American  business  hou 
Hitherto  American  buainess  firms  nave  been  unable  to  s  itab- 
lisli  dired  contact  with  Russian  distributors  and  consumers, 
and  Russisn  firms  have  had  no  means  of  developing  direct 
connections  with  American  business  houses.  The  book,  which 
will  be  printed  entirely  in  Russian,  will  devote  a  section  to  a 

concise  and  summarized  survey  of  industrial  and  commercial 
conditions  in  this  country.  There  is  a  large  demand,  it  is 
stated,  for  such  information  in  Russia,  and  this  booklet  will 
present  a  condensed  hut  complete  summary  of  the  principal 
features  of  the  industrial  and  commercial  development  of 
this  country  and  will  furnish  general  information  in  regard 
to  commercial  organizations  commercial  laws  and  the  de- 
tails of  the  organization  of  American  public  utilities,  rail- 
roads, mineral  resources,  etc. 


NEW  YORK  METAL  MARKET  PRICES 

, May  L".t ^    , June  6 x 

Selling  Prices  Selling  Trices 

Bid          Asked  Bid          Asked 

Copper                                         E          s       d  £          s       d 

London,  standard  spot 126        0        0  124        0        0 

Prime  Lake    28.00  to  28.50t  28.00      to  28.50t 

Electrolytic     28.25  to  28.75  +  28.25      to  28  i  5f 

Casting' 26.25  to  26.75f  25.87 V2  to  26.12%t 

Copper   wire   base 32.00  to  32. 50  +  32.00       to  32.50t 

Lead 7.50  7.00 

Nickel         -4.".. 00  to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.   smelter 22.50+  21.00  + 

Spelter      13.55  to  13.80  13.55       to  13. SO 

Tin,  straits 47.00t  *4.25 

Aluminum,  98   to  99  per  cent..    57.00  to  59.001  57.00       to  59.001 

OLD  METAL 

Heavy   copper  and   wire 21.00  to  21.50  +  21.00  to  21.50  + 

Brass    heavy    12.50  to  13.00+  12.00  to  12.50+ 

Brass    light   10.50  to  11.00+  10.00  to  10.50+ 

Lead,   heavy 5.75  to    6.00+  5.25  to    5.50  + 

Zinc    new  scrap 11.50  to  12.00+  9.00  to    9.50  + 

COPPER  EX    ORTS 
Total  tons  to  June  6 6.619 

tNominal. 


Corporate  and  Financial 

Citizens'   Light  &  Power  Company,  Millersburg,  Ohio. — 

The  Public  Utilities  Commission  of  Ohio  has  granted  per- 
mission to  H.  Wurdack,  trustee,  to  issue  $25,000  of  promis- 
sory notes,  bearing  interest  at  6  per  cent  and  not  to  run 
more  than  two  years.  The  notes  are  to  be  secured  by  a 
mortgage  of  the  property  of  the  Citizens'  Light  &  Power 
Company  which  the  commission  has  authorized  him  to  pur- 
chase. 

Cities  Service  Company,  New  York. — The  company  an- 
nounces that  at  a  meeting  of  its  board  of  directors  a  policy 
covering  dividend  payments  for  the  common  stock  was 
decided  upon.  In  addition  to  the  regular  annual  rate  of 
6  per  cent  in  cash  beginning  Aug.  1,  1916,  payable  one-half 
of  1  per  cent  monthly  as  previously  announced,  the  com- 
pany will  also  pay  2  per  cent  on  the  common  stock  in  com- 
mon stock  on  Sept.  1,  and  an  additional  4  per  cent  in  com- 
mon stock  on  Dec.  1.  It  is  also  the  expectation  of  the 
board  to  pay  6  per  cent  in  common  stock  in  1917,  and 
thereafter  to  increase  the  dividends  paid  in  common  stock 
3  per  cent  each  year,  so  long  as  earnings  of  the  company 
justify  this  policy.  These  stock  dividends  will  be  in  addi- 
tion to  the  regular  rate  of  6  per  cent  in  cash  per  annum. 
The  board  also  has  voted  to  make  an  offer  to  the  stock- 
holders of  the  Toledo  Traction,  Light  &  Power  Company 
to  take  over  their  holdings  of  the  preferred  and  common 
stocks  at  approximately  their  present  market  prices.  A 
similar  offer  will  be  made  to  the  stockholders  of  the  Lin- 
coln  Gas   &  Electric   Light  Company  and  to  those  of  the 


Montgomery  Light  A  Watei  Power  Company!  An  offer 
will  alio  be  made  tu  the  holders  of  the  preferred  stock  of 
the  Electric  Bond  Depoail  Company,  by  which  they  may 
exchange  their  ■tockl  bare  for  share,  for  Citit 
<  ompany  preferred  took.  A  .special  mooting  of  the  tock 
boldera  of  the  Citiei  Service  Company  has  been  called  for 
June  29,  ai  winch  time  they  will  be  asked  to  approve  an 
tncrea  e   in   the  authorized  capitalization  of  the  company 

from  $66, ,000  to  $100  000,000,  the  increaae  to  be  from 

an   authorized   issue  of  $40,000,000  of  preferred   stock  to 
000,000  and  from  an  authorized  issue  of  $26,000,000  of 

common  tOCk  to  $40,000,000,  The  former  contract  having 
expired,  the  company  has  entered  into  a  new  contract  with 
Henry  L.  Doherty  &  (ompany  by  which  it  will  pay  only 
the  actual  expenses  incurred  in  the  management  and  oper- 
ation of  its  properties,  hut,  as  further  compensation  the 
company  has  given  to  Henry  L.  Doherty  &  Company  an 
option  on  $8,000,000  of  common  stock  at  $226  per  share, 
and  also  the  right  to  purchase  one-third  of  all  other  com- 
mon stock  which  may  he  issued  in  the  next  five  years  at  $250 
per   share. 

Corona  (Cal.)  Gas  &  Electric  Company. — The  California 
Railroad  Commission  has  issued  an  order  authorizing  the 
company  to  execute  a  first  mortgage  on  its  properties  as  se- 
curity for  an  issue  of  $58,500  6  per  cent  fifty-year  bonds, 
and  to  issue  these  bonds.  The  bonds  are  to  net  not  less  than 
90  and  accrued  interest.  The  proceeds  from  the  sale  are  to 
reimburse  the  company  for  expenditures  for  additions  and 
hetterments,  $33,339.05;  to  liquidate  indebtedness  owing  to 
the  Nevada-California  Power  Company,  $18,849.66,  and  to 
the  Southern  Sierras  Power  Company,  $422.18. 

Greenfield  (Mass.)  Electric  Light  &  Power  Co. — At  a  re- 
cent meeting  of  the  Greenfield  Electric  Light  &  Power  Com- 
pany it  was  voted  to  petition  the  Electric  Light  Commis- 
sion for  permission  to  issue  $50,000  employees'  stock.  By 
law  electric  light  companies  may  issue  stock  which  is  to  be 
subscribed  for  by  employees  of  the  company  thus  issuing 
stock.  The  shares  are  $10  each,  paying  the  same  dividends 
as  the  regular  stock.  No  employee  may  subscribe  for  more 
than  $2,000  worth  of  stock.  In  the  event  of  disposal  it  must 
be  sold  by  an  employee  to  another  employee  or  to  the  com- 
pany. 

Milford  (N.  H.)  Light  &  Power  Company.— The  New 
Hampshire  Public  Service  Commission  has  issued  an  order 
authorizing  the  company  to  issue  $37,500  of  its  7  per  cent 
preferred  stock.  Through  a  misapprehension  of  the  effect 
of  a  previous  order  of  the  commission  the  company  had 
inadvertently  and  without  authority  of  the  commission 
issued  capital  stock  for  a  like  amount.  The  proceeds  from 
the  sale  of  this  invalid  issue  were  used  in  building  a  trans- 
mission line,  and  the  order  of  the  commission  just  issued 
'  authorized  the  company  to  use  the  legal  issue  to  take  up 
the   stock   issued   without  authority  from   the   commission. 

Middle  West  Utilities  Company,  Chicago,  111. — The  com- 
pany has  organized  the  Southern  Wisconsin  Utilities  Com- 
pany, a  subsidiary,  which  will  take  over  electric  light  and 
power  properties  at  Delavan,  Lake  Geneva,  Genoa  Junction 
and  Walworth,  Wis. 

Montreal  (Canada)  Light,  Heat  &  Power  Company. — The 
gross  and  net  revenue  and  surplus  earnings  for  1915  show 
substantial  increases  over  the  previous  year,  notwithstanding 
the  unusual  and  disturbed  business  conditions  that  have 
prevailed  throughout  the  period  under  review  and  the  fact 
that  there  are  at  present  upwards  of  8000  vacant  houses  and 
stores  in  the  city  and  suburbs,  incident  to  the  war  and  re- 
cruiting among  householders.  As  a  matter  of  fact,  the 
increased  earnings  are  in  large  measure  due  to  electric 
power  and  gas  sales  for  munition  purposes  and  are,  conse- 
quently, of  a  more  or  less  temporary  nature,  it  is  stated  by 
President  H.  S.  Holt  in  his  annual  report  for  1915.  He 
goes  on  to  say:  "It  remains  an  open  question  what  trend 
business  will  assume  after  the  conclusion  of  hostilities;  it 
is  natural  to  expect  some  general  readjustment  and  we  can 
only  hope  that  the  period  will  not  be  severe  nor  prolonged. 
The  business  profits  war  tax  act,  as  recently  enacted  by  the 
Dominion  Government  to  provide  for  the  payment  of  war 
debts,  purports  to  tax  for  three  fiscal  periods  subsequent 
to  Dec.  31,  1914,  the  profits  of  all  corporations  in  excess  of 
7  per  cent  on  share  capital  and  unimpaired  reserves  em- 
ployed in  the  conduct  of  their  business.     It  has  been  calcu- 
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lated  that  this  company's  contribution  will  amount  in  the 
aggregate  to  approximately  $6,000,000.  Two  tax  periods 
under  the  act  have  already  accrued  for  your  company;  the 
first  year's  tax  amounting  to  $169,344,  has  been  provided 
out  of  suspense  account,  while  that  for  this  year  has  been 
provided  out  of  current  year's  earnings.  In  addition  to  this 
extraordinary  item  of  expense  your  company  is  experiencing 
inevitably  higher  costs  as  a  result  of  abnormal  prices  and 
surtaxes  prevalent  on  all  raw  materials  and  supplies  used  in 
its  business — notably  gas,  oil  and  copper,  of  which  naturally 
large  supplies  are  annually  required,  and  which  are  both 
selling  at  double  the  price  of  a  year  ago.  There  are  in- 
numerable other  instances  of  abnormal  prices  for  materials 
and  supplies,  such  as  coal,  iron  pipe  and  metals  of  all  classes; 
in  fact,  some  materials  are  totally  unavailable  and  others 
can  be  secured  in  limited  quantities  only,  and  it  will  be  in- 
cumbent upon  your  management  to  conserve  such  supplies 
as  much  as  possible."  The  financial  statement  of  the  com- 
pany's operations  for  the  fiscal  year  ended  April  30,  1916, 
follows: 

Gross  revenue $6,877,167 

Operation  and  maintenance $2,856,798 

Depreciation  and  renewal  reserve 675.000 

3.  :.31, 708 

Net  revenue $3,345,369 

Fixed  charges 487,181 

Net  income    $2,858,188 

Dividends   paid $1,403,205 

Dividend  payable  May  15,  1916 467,735 

1,870,940 

Surplus  from  year's  operations $987,248 

Less  appropriations : 

Officers'  and  employees'  pension  fund $10,000 

War  tax 204,730 

2]  1,730 

Transferred  to  general  surplus $772,518 

Nevada-California    Electric    Corporation.    Denver,    Col. — 

To  provide  for  its  permanent  financing,  the  Nevada-Califor- 
nia Electric  Corporation,  organized  a  year  ago  to  acquire  the 
properties  of  the  Nevada-California  Power  Company,  the 
Southern  Sierras  Power  Company,  the  Central  California 
Electric  Corporation  and  other  smaller  power  and  light 
companies,  has  issued  $3,943,500  of  6  per  cent  first  lien  gold 
bonds,  Series  A. 

New  Orleans  (La.)  Railway  &  Light  Company. — A  block 
of  $3,250,000  of  refunding  and  general  lien  5  per  cent  gold 
bonds  due  Nov.  1,  1949,  has  been  sold  at  92  and  interest, 
netting  5.5  per  cent. 

Ohio  Gas  &  Electric  Company,  Cincinnati,  Ohio. — This 
company  has  filed  a  mortgage  for  $4,000,000  in  favor  of  the 
Union  Trust  Company  of  New  York  at  Hamilton,  Ohio.  The 
company  recently  purchased  the  property  of  the  Middletown 
Gas  &  Electric  Company,  Middletown,  and  plants  at  Lisbon, 
Leetonia  and  Franklin,  Ohio. 

Public  Service  Company  of  Northern  Illinois,  Chicago,  111. 
— The  directors  of  the  company,  because  of  large  increases 
being  shown  in  earnings  of  the  company  applicable  to  divi- 
dends, plan  an  increase  of  the  dividend  rate  on  the  common 
stock  from  6  per  cent  to  7  per  cent  before  the  end  of  the 
current  year. 

San  Diego  (Cal.)  Consolidated  Gas  &  Electric  Company. — 
The  California  Railroad  Commission  has  authorized  the 
company  to  buy  on  or  before  Sept  1,  1916,  the  entire  issued 
capital  stock  of  the  Oceanside  Electric  &  Gas  Company, 
at  $14  per  share. 

Seneca  Power  Corporation,  Seneca  Falls,  N.  Y. — A  new 
issue  of  $450,000  of  first  mortgage  6  per  cent  gold  bonds 
dated  March  1,  1916,  and  due  March  1,  1946,  is  being  offered 
at  par  and  interest. 

Southern  California  Edison  Company,  Los  Angeles,  Cal.— 
The  California  Railroad  Commission  has  authorized  the 
Southern  Counties  Gas  Company  of  California  to  purchase 
the  gas  properties  of  the  Southern  California  Edison  Com- 
pany, and  of  the  Long  Beach  Consolidated  Gas  Company. 
The  Southern  Counties  company  pays  $1,050,000  for  the 
Edison  Company's  properties  and  $950,000  for  the  Long 
Beach  property. 

Tennessee  Railway,  Light  &  Power  Company,  Chatta- 
nooga, Tenn. — The  industrial  depression  of  1914  continued 
in  an  aggravated  form  throughout  most  of  1915  and  the 
resulting  economy  among  all  classes  of  people  affected  ad- 
versely the  earnings  of  public  utility  companies,  it  is  stated 


by  C.  M.  Clark,  president  of  the  company,  in  his  annual 
report.  In  addition  the  street  railway  business  in  Xash- 
ville  was  affected  by  jitney  competition  and  in  Chatta- 
nooga by  a  smallpox  epidemic.  The  improvement  shown  in 
the   gross   and   net   earnings,    it    is   stated,   wa  ad- 

ditional power  business  and  to  normal  rainfall  and  stream 
flow    which    enabled    the    hydroelectric    ph.  ipply    a 

very  large  percentage  of  the  power  requirements,  when 
in  1914  the  drought  necessitated  an  abnormal  amount  of 
costly  steam  generation.  Interest  charges  increased  with 
the  completion  of  the  larger  construction  work  and  the 
resulting  charge  was  against  operation  instead  of  capital. 
Of  the  total  gross  earnings,  33.9  per  cent  was  derived  from 
retail  power  and  light,  14.6  per  cent  from  wholesale  power 
and  the  remaining  51.5  per  cent  from  street  railway  earn- 
ings. The  combined  results  of  the  company  and  its  sub- 
sidiaries— the  Nashville  Railway  &  Light  Company,  the 
Chattanooga  Railway  &  Light  Company  and  the  Tenix 
Power  Company — for  1915  and  comparison  with  1914,  all 
transactions  between  these  companies  being  eliminated,  are 
shown  in  the  following  statement: 

1915  1914 

Gross    earnings    $3,947,268  $3,762,387 

Operating    expenses,    rentals    and 

taxes   2,267,394  2,270,989 

Net   earnings    $l,679,s:  i  $i  491.398 

Interest    $1,320,263  $1,194,420 

Dividends  paid  on 
stocks  of  constitu- 
ent companies  not 
owned  by  Tennessee 
Railway,  Light  & 
Power    Company...       108,472  109,049 

1,428.735   1,303.469 

Balance    $251,139  $187,929 

Twin   State  Gas  &  Electric  Company,   Dover,  N.   H. — A 

block  of  first  and  refunding  mortgage  5  per  cent  gold  bonds 
is  being  offered  at  92  and  interest,  yielding  5.5  per  cent. 


New  Utility  and  Industrial  Companies 

The  Kingspcrt  Power  Company  of  Kingsport,  Tenn.,  has 
been  incorporated  by  Edwin  G.  Woodling  and  others  for  the 
purpose  of  furnishing  electrical  service  in  Kingsport. 

The  Sandy  Creek  Township  Power  Company  of  Franklin, 
Pa.,  has  been  granted  a  charter  with  a  capital  stock  of 
$5,000.     Joseph  McCormack  of  Erie,  Pa.,  is  treasurer. 

The  Lakewood  Electric  Company  of  Lakewood,  Ohio,  has 
been  incorporated  to  do  a  general  electrical  contracting 
business.  The  officers  are:  G.  C.  Davis,  president  and 
treasurer,  and  E.  A.  Scherer,  vice-president  and  secretary. 

The  W.  Bielanski  Company  of  Buffalo,  N.  Y.,  has  been 
incorporated  by  W.  Bielanski,  K.  Kaminski  and  W.  Fabian- 
ski,  921  Broadway,  Buffalo,  N.  Y.  The  company  is  capi- 
talized at  $30,000  and  proposes  to  deal  in  hardware,  sup- 
plies, gas  and  electric  fixtures,  etc. 

Charles  B.  Foley,  Inc.,  has  filed  articles  of  incorporation 
with  a  capital  stock  of  $75,000  for  the  purpose  of  develop- 
ing inventions  relating  to  electric  induction  furnaces,  cruci- 
bles, etc.  The  incorporators  are:  A.  Stetson,  J.  L.  Schermer- 
horn  and  W.  F.  Hubley,  145  Miller  Street,  Newark.  X.  J. 

The  Majestic  Machine  &  Tool  Company  of  New  York, 
N.  Y.,  has  been  incorporated  by  G.  F.  Meyers,  M.  Janiger 
and  S.  Halper,  117  West  114th  Street,  New  York,  X.  Y 
The  company  is  capitalized  at  $5,000  and  proposes  to  manu- 
facture and  deal  in  motors,  dynamos,  factory  supplies,  ap- 
pliances, etc. 

The  Martin  Electrical  Manufacturing  Company  of  New 
York,  N.  Y.,  has  been  granted  a  charter  with  a  capital  stock 
of  $50,000  to  manufacture  photograph  films,  supplies,  con- 
tracting, electrical  work,  motion  pictures,  etc.  The  incor- 
porators are:  H.  C.  Price,  J.  J.  Murphy  and  R.  Martin,  1063 
Simpson  Street,  Bronx.  New  York,  X.  Y. 

The  Aerated  Stove  Company  of  I'nited  States  of  America 
has  filed  articles  of  incorporation  with  a  capital  stock  of 
$500,000.  The  company  proposes  to  manufacture  and  deal 
in  stoves,  furnaces,  radiators,  ranges,  gas  and  electrical 
appliances.  The  incorporators  are:  S.  Sabel,  J.  Davidson 
and  M.  B.  Hoffman,  161  West  Thirty-sixth  Street,  New 
York,  N.  Y. 
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lh.     I   i.  ii.h   (   u-rk   Townihip    PoWet   <  omp.un    Ol    I    i.iiikliii, 

Pa  .  h.i  been  Incorporated  with  :i  capital  ttoclt  ol  |6,000. 
Jo  tepta  Mil  ormack  ol   El  le,  Pa.,  I    I  i 

lh.    Palmyra    Electric  Coot  pan]    of   Palmyra,   w  i    .  ha 
been  Incorporated  with  a  capital  stock  of  810,000  by  I     V 
(  ram,  Delia  E.  and  Waltei   \\    Cram  to  supply  electricity 
in  Palm]  ra 

The  Irkaneaa  Hydro-Electric  Development  Companj  of 
Little  Rock,  Ark.,  baa  been  incorporated  wit li  a  capital 
stock  of  860,000  bj  Dr.  \  i:  Imo  .  \\ .  D.  Dickinson,  E.  T. 
Stanfleld  and  G.   \    w  at  kins. 

ih.  Weal  Wildwood  Water  A  Power  Plant  of  Weal  Wild- 
wood,  N.  J.,  has  filed  articles  of  incorporation  with  a  capital 

BtOCk  Of  |100,000  tO  construct  and  Operate  an  electric  light 
plant  and  waterworks  system  in  pari  of  Middle  Township 
in  Cape   May   County.     The  incorporators  are:   (ienrge   Flint, 

Warren   P.   Hann,  John  W.  Hann,  Walter  W.  Harte  and 

Henry    W.    Harte. 

The    Electrical    Transmission    Company    has    filed    articles 

of  incorporation  under  the  laws  of  the  state  of  Delaware 

with  a  capital  stock  of  8600,000.  The  company  proposes 
to  purchase  and  operate  plants  for  generating  and  dis- 
tribution of  electricity,  gas,  etc.  The  incorporators  are: 
M.  M.  Hirona,  John  P.  Le  Pevre,  L.  B.  Phillips  and  Walter  P. 
Carrow  of  Dover,  Del. 

The  Deschutes  Hydro-Electric  Process  Company  of  Port- 
land, Ore.,  has  been  incorporated  by  John  A.  Jeffrey,  C.  D. 
Charles  and  E.  Z.  Ferguson  of  Portland,  Ore.  The  company 
is  capitalized  at  $350,000  for  the  purpose  of  promoting  in- 
dustrial water  power  development  to  generate  electrical 
energy  for  the  production  of  atmospheric  nitrogen  and  its 
fixation  with  lime  and  other  minerals,  and  for  the  produc- 
tion and  manufacture  of  acids. 


Trade  Publications 

Canopy  Switches. — The  Bryant  Electric  Company,  Bridge- 
port, Conn.,  is  sending  out  a  leaflet  descriptive  of  several 
types  of  small  canopy  switches. 

Steam  Pumps. — The  Emerson  Pump  &  Valve  Company, 
Alexandria,  Va.,  has  prepared  a  number  of  illustrated  bulle- 
tins descriptive  of  its  steam  pumps. 

Portable  Electric  Range.— Landers,  Frary  &  Clark,  New 
Britain,  Conn.,  have  prepared  an  illustrated  folder  descrip- 
tive of  electrically  operated  portable  ranges. 

Electric  Pumps. — The  George  J.  Roberts  Company,  Day- 
ton, Ohio,  has  issued  several  illustrated  bulletins  descrip- 
tive of  its  electrically  operated  pumping  outfits. 

Conduit-Fittings  and  Wiring  Devices.— Bulletin  C-F,  is- 
sued by  M.  B.  Austin  &  Company,  Chicago,  111.,  describes 
and  illustrates  various  types  of  conduit  fittings,  tools  and 
wiring  devices. 

Dolly-Type  Washer. — The  Clarinda  Lawn  Mower  Com- 
pany, Clarinda,  Iowa,  is  sending  out  illustrated  booklets 
containing  information  on  its  motor-driven  direct-drive 
washing  machines. 

Small  Motors  for  Washing  Machine  Service. — The  West- 
inghouse  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  has  issued  a  folder  entitled  "Small  Motors  for 
Washing  Machine  Service." 

General  Utility  Driving  Device. — An  illustrated  folder  de- 
scriptive of  a  general  utility  motor-driven  device  for  driving 
kitchen  appliances  has  recently  been  issued  by  the  Reynolds 
Electric  Company,  Chicago,  111. 

Small  Separable  Attachment  Plugs. — Bulletin  No.  15-19, 
prepared  by  Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.,  con- 
tains information  on  small  separable  attachment  plugs  and 
elongated  composition  plug  caps. 

Batteries  in  Stand-By  Service. — Bulletin  No.  158,  issued 
by  the  Electric  Storage  Battery  Company,  Philadelphia, 
Pa.,  is  descriptive  of  the  "Exide"  battery  in  stand-by  serv- 
ice for  the  Detroit  Edison  Company. 

Coal-Conveying  Equipment. — Catalog  No.  20,  issued  by 
the  R.  H.  Beaumont  Company,  Philadelphia,  Pa.,  describes 
and  illustrates  various  types  of  coal-handling  and  ash- 
handling  equipment  for  boiler  houses. 


Electric    Dish    Washer.    The    Metropolitan    Engineering 
1  ompany,  86  Vestry  Street,  Mew  York,  has  prepared  an  at 
tractively  illustrated  brochure  descriptive  of  its  family  and 
re  tauranl    Ize  electrically  operated  dl  h  wa  hing  machine 

Electric  Bulletin. — The  National  Electric  Bulletin  Corpo 

ration.  New  London,  Conn.,  has  issued  an  attractively  Ului 
l  rated    catalog    which    contains    information    on    its    Style    A 

and  Style  B  elect nc  lmiiet in  machine    designed  especially 
for  use  by  newspapers. 

Direct -Current  Motors  and  (.enerators. —  Bulletin   No.    LQ0 

published  by  the  Diehl  Manufacturing  Company,  Elizabeth, 

N.  J.,  describes  and  illustrates  the  company's  Type  (i  direct 
current  motors  and  generators,  and  shows  various  applica 
I  ions  of  these  machines. 

Copper    Pittinga. — The    Electrical    Engineers    Equipment 
Company,  711  Meridian  Street,  Chicago,  has  issued  Bulletin 
l().r>   containing   descriptions,   illustrations,   catalog   numl 
and  other  data  on  copper  fittings,  connectors,  copper  tubing, 
copper  wire  and  copper  cable. 

Solderless  Connectors. — The  Frankel  Connector  Company, 
177  Hudson  Street,  New  York,  has  issued  an  illustrated 
catalog  which  contains  information  on  solderless  connectors 
for  stranded  or  solid  wires  (recently  described  in  these 
columns),  electric  testing  clips  and  spark  plugs. 

Small  Self-Contained  Lighting  Outfit. — Catalog  D,  issued 
by  the  Matthews  Company,  Port  Clinton,  Ohio,  describes 
and  illustrates  several  types  of  small  self-contained  gen- 
erating outfits.  Bulletin  No.  2  and  Circular  G  prepared  by 
the  company  also  describe  and  illustrate  these  plants. 

Erection  of  Storage-Battery  Plants. — "What  We  Are  Do- 
ing to  Meet  Our  Increasing  Business"  is  the  title  of  Bulletin 
No.  157  issued  by  the  Electric  Storage  Battery  Company, 
Allegheny  Avenue  and  Nineteenth  Street,  Philadelphia,  Pa., 
which  contains  various  illustrations  of  the  company's  manu- 
facturing plants. 

Brushes. — Catalog  No.  20,  recently  issued  by  the  Ameri- 
can Carbon  &  Battery  Company,  East  St.  Louis,  111.,  is  en- 
titled "Carbon,  Graphite  and  Metal  Graphite  Motor  and 
Generator  Brushes."  The  various  grades  of  brushes  are 
fully  described  and  use  is  made  of  graphic  charts  and  tables 
to  make  the  descriptions  as  clear  as  possible. 

Electric  Fans. — The  Crocker-Wheeler  Company,  Ampere, 
N.  J.,  has  prepared  an  attractive  leaflet  which  contains  in- 
formation on  its  9-in.  electrically  operated  fans.  The  leaf- 
let also  contains  some  interesting  information  on  the  devel- 
opment of  the  electric  fan  in  which  Dr.  S.  S.  Wheeler,  the 
president  of  the  company,  figured  quite  prominently. 

Engine  Indicators  and  Accessories. — The  Trill  Indicator 
Company,  Corry,  Pa.,  has  issued  a  new  fifty-six-page  cata- 
log on  engine  indicators  and  accessories.  It  also  contains 
information  on  taking  and  reading  of  indicator  cards.  The 
catalog  is  profusely  illustrated  and  describes  in  detail  the 
construction  of  both  the  outside  and  inclosed  spring  types 
of  indicators. 

Humidifying  Apparatus. — Bulletin  No.  100,  issued  by  the 
Carrier  Engineering  Corporation,  39  Cortlandt  Street,  New 
York,  is  attractively  illustrated  and  contains  considerable 
information  on  humidifying  apparatus.  The  bulletin  con- 
tains details  on  air  supply,  fixing  the  amount  of  water  vapor, 
heating,  cooling,  securing  various  humidities  from  one 
apparatus,  etc. 

Cooling  Ponds,  Air  Washers  and  Coolers. — The  Spray 
Engineering  Company,  93  Federal  Street,  Boston,  Mass.,  has 
just  issued  a  booklet  which  gives  a  list  of  the  cooling-pond 
air-washer  installations  made  by  the  company.  Installa- 
tions of  cooling  ponds  have  been  made  in  thirty-five  States, 
Canada,  Mexico,  Cuba  and  South  Africa.  Air-washer  in- 
stallations have  also  been  made  in  twenty-one  States. 

Selling  Electric  Ranges. — "Something  In  It  For  You"  is 
the  title  of  an  attractive  booklet  just  issued  by  the  West- 
inghouse  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  which  contains  information  which  should  be  of 
considerable  help  to  agents  and  dealers  in  marketing  West- 
inghouse  ranges.  The  company  has  also  just  published  de- 
scriptive Leaflet  No.  3803  on  two-speed  induction  motors 
and  a  bulletin  designated  as  Reprint  No.  36  entitled  "Elec- 
tric Power  for  Cotton  Gins"  reprinted  from  the  Electric 
Journal  of  August,  1914. 
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New  England 


WESTBROOK,  ME.— The  Public  Utilities 
Commission  has  approved  the  purchase  of 
the  property  of  the  Westbrook  (Me.)  Elec- 
tric Company  by  the  Cumberland  County 
Power  &   Light   Company   of   Portland. 

FRANKLIN,  N.  H.— The  Franklin  Light 
&  Power  Company  is  contemplating  re- 
moving its  wires  from  Central  Street. 

PORTSMOUTH,  N.  H. — Bids  will  be 
received  at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  1).  C,  until 
June  24  tor  repairing  two  Buckeye  engines 
in  the  central  power  plant  at  the  navy  yard, 
Portsmouth, 

ARLINGTON,  VT. — The  Public  Service 
■Commission  has  granted  the  Arlington 
Light  &  Power  Company,  recently  in- 
corporated, permission  to  do  business  in 
Arlington.  The  company  is  capitalized  at 
$50,000  and  proposes  to  supply  electricity 
in  Arlington,  Sunderland  and  Sandgate. 
Otto  C.  F.  Kinum  of  Schenectady,  N.  Y.  ; 
Albert  E.  Buck,  Victor  L.  Smith  of  Bast 
Arlington,  and  Martin  P.  Deming  of  Arling- 
ton are  among  the  incorporators. 

ENOSBURG  FALLS,  VT. — At  an  elec- 
tion held  May  23  the  proposal  to  build 
a  new  municipal  electric-light  plant,  at  a 
■cost  of  $10,000,   was  defeated. 

ST.  ALBANS,  VT. — The  Public  Electric 
Light  Company  of  St.  Albans  has  applied 
to  the  Public  Service  Commission  for  per- 
mission to  extend  its  electric  transmission 
lines  to  Cambridge,  Jeffersonville  and  Mil- 
ton to  furnish  electrical  service  in  those 
towns.  F.  C.  Wilkinson  of  St.  Albans  is 
manager  of  the  company. 

HOLYOKE,  MASS. — Bonds  to  the 
amount  of  $30,000  have  been  authorized 
for  extensions  and  improvements  to  fire- 
alarm  system. 

LUDLOW,  MASS. — The  Board  of  Select- 
men has  granted  the  Ludlow  Electric  Light 
Company  permission  to  extend  its  trans- 
mission lines  from  North  Street  to  East 
Street.  Application  has  been  made  to  the 
Selectmen  for  permission  to  erect  a  trans- 
mission line  on  Center  Street  from  Hamp- 
den Railroad  to  Ludlow  Center,  a  distance 
of  about  3   miles. 

LYNN,  MASS. — A  permit  has  been 
granted  the  Campbell  Electric  Company  for 
the  erection  of  a  six-story  addition,  55  ft. 
by  112  ft.,  to  its  factory  on  Stewart  Street. 

NORTHFIELD,  MASS. — At  a  special 
town  meeting  held  recently  the  voters  re- 
jected the  proposal  of  the  Greenfield 
(Mass.)  Electric  Light  &  Power  Company 
to  take  over  the  local  system.  It  was  voted 
to  make  arrangements  with  the  company  to 
light  the  streets  of  the  town. 

WARE,  MASS. — The  Connecticut  River 
Transmission  Company  of  Worcester  is 
planning  to  erect  a  22,000-volt  transmission 
line  from  the  substation  in  Ware  to  Palmer. 

BRIDGEPORT,  CONN. — The  officials  of 
the  Electric  Cable  Company  have  announced 
that  extensions  will  be  made  to  its  plant 
in  Bridgeport  during  the  coming  year,  in- 
volving an  expenditure  of  $100,000,  and 
that  more  will  be  expended  on  the  plant 
■of  the  Habershaw  Electric  Cable  Company 
of  Yonkers,  N.  T.  The  two  companies 
were  recently  merged. 

BRIDGEPORT,  CONN. — Bids  will  be  re- 
ceived by  the  Board  of  Contract  and  Sup- 
ply, Bridgeport,  Conn.,  until  June  17  for 
construction  of  municipal  ice  and  storage 
building,  including  insulation  and  elevator  ; 
also  for  equipment  for  municipal  ice-making 
and  cold  storage  plant.  Plans  and 
specifications  may  be  obtained  on  applica- 
tion to  Fletcher-Thompson,  engineers, 
Bridgeport,  upon  deposit  of  $25  for  each 
set   of  plans. 
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Middle  Atlantic 

BROOKLYN,  N.  Y. — Plans  have  been 
■prepared  by  Helmle  &  Corbett  of  Brooklyn, 
architects,  for  a  power  plant  to  be  built 
•on  Grand  Avenue  near  Flushing  Avenue. 

BROOKLYN,  N.  Y. — Herbert  H.  Giles, 
594  Kosciusko  Street,  Brooklyn,  is  plan-uig 
to  equip  a  factory  for  manufacturing  but- 
tons, baby  novelties,  etc.,  out  of  bone  and 
vegetable  ivory,  and  will  need  electric  mo- 
tors, etc.,  to  operate  machinery. 

BROOKLYN.  N.  Y. — The  Public  Service 
Commission  has  granted  the  Kings  Counts 
Electric  Light  &  Power  Company  of  Brook- 
lyn permission  to  issue  $472,000  in  bonds, 
the  proceeds  of  $311,454  to  be  used  for  ex- 
tensions and  improvements  and  completion 
■of  plans,  and  the  remainder  for  reimburse- 
ment of  funds  expended. 

L  LIZA  BETH  TOWN,  N.  Y.— The  local 
electric-light  plant,  owned  by  C.  M.  Wood, 
and  Lobdell  Brothers'  water  power  on  the 
branch  of  Little  Boquet  in  Elizabethtown. 
have  been  purchased  by  Paul  Webster.    The 


new    owner    proposes    to    enlarge    the    plant 
and    improve    the   service. 

LYSANDER,  N.  Y. — The  Public  Service 
Commission  has  approved  the  exercise  ol 
franchises  granted  the  Seneca  River  Power 
Company  of  Baldwinsville  to  erect  and 
operate  electric  transmission  and  distribu- 
tion  lines  in  Lysander. 

NEW  YORK,  N.  Y. — Designs  are  being 
prepared  by  a  committee  of  engineers  for  a 
combination  post  to  carry  both  fire-alarm 
boxes  and  electric  lamps  to  be  submitted  to 
the  Board  of  Estimate  and  Apportionment 
Robert  Adamson,  fire  commissioner,  recom- 
mends the  immediate  purchase  of  poles  for 
fire-alarm   boxes   exclusively. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived at  the  office  of  the  Depot  Quarter- 
master, Army  Building,  New  York,  N.  Y., 
until  June  30  for  furnishing  and  delivering 
as  called  for  during  the  year  beginning 
July  1,  1916,  from  1  to  1000  iy2-ton,  and 
from  1  to  1000  3-ton  motor  trucks.  Alter- 
nate bids  are  invited  for  bodies  only  and 
for  ch&sses  only. 

NEW  YORK,  N.  Y. — The  Automatic 
Scoreboard  Company  of  New  York  has  ap- 
plied for  a  franchise  to  construct,  main- 
tain and  operate  electrical  conductors  in 
and  through  the  streets  and  highways  of 
New  York  City  for  the  purpose  of  operat- 
ing automatic  baseball  scoreboards,  and 
also  for  a  temporary  permit  therefor  pend- 
ing the  grant  of  such  a  franchise.  Charles 
Harris  is  vice-president  of  the  company. 

TOMPKINSVILLE,  N.  Y. — Bids  will  be 
received  by  the  light  house  inspector, 
Tompkinsville,  until  June  14,  for  furnish- 
ing at  the  light  house  depot,  Tompkinsville, 
two  oil  engine  air  compressor  units  and  one 
200-hp.  internal  combustion  propelling  en- 
gine. 

TROY,  N.  Y. — Bids  will  be  received  at 
the  office  of  the  supervising  architect,  Treas- 
ury Department,  Washington,  D.  C,  until 
July  5  for  installing  complete  a  new  elec- 
tric elevator,  including  certain  alterations 
in  the  United  States  post  office,  court  house, 
etc.,  at  Troy,  N.  Y.  For  details  see  pro- 
posal columns. 

ASHVILLE,  PA. — Preparations  are  being 
made  by  the  Penn  Central  Light  &  Power 
Company  of  Altoona  to  extend  its  service 
to  Ashville. 

ERIE,  PA. — Bids  will  be  received  by  the 
board  of  directors  of  the  school  district  or 
the  city  of  Erie  until  June  27  for  the  con- 
struction of  the  Erie  Academy  High  School 
Building    as    follows:     (1)     General    work: 

(2)  plumbing,    sewering    and    gas    fitting: 

(3)  heating  and  ventilating  apparatus:  (4) 
electric  work;  (5)  clocks,  bells  and  tele- 
phones. Plans  and  specifications  may  be 
obtained  on  application  to  William  B.  Itt- 
ner,  architect,  St.  Louis,  Mo.  W.  J.  Flynn 
is   business   manager. 

HIGHSPIRE,  PA. — The  Borough  Council 
has  approved  an  ordinance  providing  for 
lighting  the  streets  of  the  borough  with 
electricity.  The  plans  provide  for  the  erec- 
tion of  a  number  of  100-cp.  and  many 
GO-cp.  lamps. 

LANSFORD,  PA. — The  ordinance  grant- 
ing the  Panther  Valley  Electric  Company 
permission  to  erect  a  high-tension  line  to 
its  new  power  station  in  Lansford  has 
been  vetoed  by  Chief  Burgess  Gallagher. 
The  burgess  thinks  that  the  wires  should 
be  placed   underground. 

MARCUS  HOOK,  PA.— The  American 
Viscose  Company  is  reported  to  have 
awarded  the  contract  for  the  construction 
of  a  new  electric  power  plant  to  William 
Provost  of  Chester. 

UNIONTOWN,  PA. — Plans  are  being 
prepared  for  the  installation  of  a  new 
street-lighting  system  in  Uniontown.  Tt  is 
proposed  to  replace  the  arc-lamp  lighting 
system  with  nitrogen  lamps.  The  Wesl 
Penn  Electric  Company  has  the  contract 
for  street-lighting. 

BATONNB,  N.  J. — Plans  have  been  sub- 
mitted   to    the    City    Commissioners    by    the 
city  engineer  for  a  municipally  owned   con 
duit  system,  to  cost  about  $400,000:  also  an 
estimate  for  a  system  to  cost  $250,000. 

NEWARK,  N.  J. — The  Public  Service 
Electric  Company  is  planning  to  build  a 
coal  handling  plant  at  its  new  power  sta- 
lion  at  Point-No-Point,  to  cost  about 
$150,000. 

1'LA  INFIELD,  N.  J. — The  American 
Motor  Corporation  of  New  York  is  plan- 
ning  to   build   a   power  house   in  connection 


with  Its  new   manufacturing  plant  In  Plain- 
Held, 

SEA  isll  CITY,  N.  J.  The  Public  Utili- 
ties Con  i  have  approved  a  mort- 
gage executed  i>v  the  Sea  Isle  City  Electric 
Light,  Lower  St  Water  Companj  for  110.000, 
the  proceeds  to  be  used  tor  improve) 
to  plant. 

TRENTON,   X.    J.      Lids    will    bi 
until   June    i ;,   for  a   new   boiler   bourn 
plumbing   plant    for   the   New   Jersey    state 

Hospital,     George     S.     Drew         ol     Ti  colon     is 
architect. 

WILD  WOOD,  N.  J. — The  West  Wildwood 
Water  &  Lower  Company  ol  Wildwood.  re- 
cently Incorporated  with  a  capital  stock  of 
$100,000,  proposes  to  operate  an  electric- 
light  plant  and  water-works  system 

BALTIMORE,  BID.  All  bids  opened  May 
23  for  lighting  Hanover  Street  Bridge  have 
been  rejected  by  the  State  Loads  Commis- 
sion. 

BALTIMORE,  MD.  The  Southern  E 
doring  Company  has  awarded  the  contract 
for  construction  of  powerhouse  at  ("anion 
to  the  Consolidated  Engineering  Company, 
Calvert  Building,  Baltimore,  Md.  The 
Mead-Morrison  Manufacturing  company, 
Kquitable  Building,  Baltimore,  will  have 
charge  of  the  engineering  work. 

THURMONT,  MD. — The  Borough  Council 
has  decided  to  light  the  streets  of  the  bor- 
ough with  electricity.  Nothing  definite  has 
yet  been  decided  upon.  At  present  the 
borough  is  without  street-lighting  service. 
CHARLESTON,  W.  VA. — The  installation 
of  an  ornamental  street-lighting  system  in 
the  business  district  is  under  consideration. 
EASTBANK,  W.  VA. — At  an  election 
held  recently  the  proposal  to  establish  a 
municipal  electric-light  plant  in  Eastbank 
was   carried. 

RICHMOND,  VA. — The  Virginia  Railway 
Ac  Power  Company  of  Richmond  has  sub- 
mitted a  proposal  to  furnish  electricity  to 
the  city  cheaper  than  it  can  be  generated 
at  the  municipal  plant.  The  city  is  con- 
templating the  installation  of  new  equip- 
ment in  the  municipal  electric-light  plant,  to 
cost  about  $35,000.  E.  W.  Trafford  is  su- 
perintendent of  the  municipal  electric  plant. 
WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  Commissioners  of  the  Dis- 
trict of  Columbia,  Room  509,  District  Build- 
ing, Washington,  D.  C,  until  June  15  for 
furnishing  six  bronze  lamp  posts.  Specifica- 
tions, etc.,  may  be  obtained  from  the  pur- 
chasing agent,  Room  320,  District  Building. 


North  Central 


CALUMET,  MICH. — Plans  for  the  In- 
stallation of  an  ornamental  lighting  system 
in  Calumet  have  been  submitted  to  the 
City  Council  by  the  Houghton  (Mich.) 
Countv   Light   Company. 

DEERFIELD,  MICH.  —  The  Tecumseh 
(Mich.)  Electric  Company  is  negotiating 
with  the  Village  Council  relative  to  extend- 
ing its  transmission  lines  to  Deerfield.  If 
the  deal  is  carried  through  the  company 
will  supply  electrical  service  to  residences 
and  farms  along  the  line. 

GRAND  RAPIDS,  MICH.— The  contract 
for  electrical  work  for  the  Maris  Building. 
Fulton  Street,  has  been  awarded  to  the 
W.  M.  Ackerman  Electric  Company  of 
(Land  Rapids. 

LAKE  LINDEN,  MICH— Bids  will  be 
received  at  the  office  of  Dr.  George  W. 
Orr  secretary  of  board  of  education  until 
June  26  for  construction  of  a  new  high 
school  and  boiler  house  at  Lake  Lmden 
Separate  bids  to  be  submitted  as  follows: 
General  construction,  heating  and  ventila- 
tion heat  regulation,  plumbing,  electric 
work  telephone  system,  and  clock  and  sig- 
nal system.  Plans  and  specifications  may 
be  obtained  on  application  to  John  D. 
Chubb,  architect.  109  North  Dearborn 
Street,   Chicago,    111. 

LAPEER,  MICH. — The  Lapeer  Gas-Elec- 
tric Company,  it  is  reported,  has  placed 
orders  lor  additional  electric  generating 
unit,  consisting  of  a  large  engine  and  Gen- 
eral  Electric  generator. 

LLYMOUTH,  MICH.— Bids  will  be  re- 
ceived at  the  office  of  Dr.  J.  .1  Lave, 
president  of  the  board  of  education, 
Plymouth,  Mich.,  until  June  24  tor  the  con- 
struction  of  a   new   public   school   building. 

Separate  bids  tO  be  submitted  for  plumb- 
in:'  heating,  ventilating  and  electric  wiring. 
Plans  and  specifications  are  on  file  at  the 
office  of  L  a.  LeRoy,  architect  122  Pratt 
Building,  Kalamazoo,  copies  ol  plans  and 
specifications  may  be  obtained  at  the  office 
of  the  architect  upon  deposit  of  } 20 ;  specl- 

ons    without    plans    may    be    taken    upon 

deposit      Of      $•">. 

ATHENS,  OHIO. — The  contract  for  the 
installation   of   the   ornamental    street-light- 


1390 


i.  in  In  th. 

■'"■"■'■•'  ';'  "•    M0I1.1  .v   V ,»,u  ,„    uh«m 

1,11     mounted   u  Ith   b      ,,,,  i,     aoo 
■  hi   lamp  will  b. 

A"    1'1'  P»oiw   polu     m removed    ellm 

muting    polo*   .imi,  u    ii,    (i„.    i,  | 
1 1  lot. 


E LECTRICAL     WO  KLD 


Vol.  67,  No.  24 


'  ,INX  v  ' 1.   "i lid  .    will    i„    ri 

I   *»    C    w     Handman,   hi,...,,,-,  main. 
1    ""■    board    ol    education,    511    West 
1  P""  Street,   Cincinnati,   until  Jum 
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CINCINNATI,    OHIO      Bid     will    be    re 

p«lv«d  ''>  ""'  cltj  clerk,  Denton  Building 
;  Incinnatl,  until  June  16  for  the  electric- 
lghl  Installation  In  the  main  building  ol 
the  Cwenty-thlrd  District  public  school 
i  lans  and  specifications  air  on  in,-  m  the 
pmce  ol  C  u  Handman,  business  manager 
board  of  education,  51 1   West  Court  Street! 

CJ-EA  EL  \\i\    i  >iii.  i      Bids    will    be    ri 
celved  at   the  orttce  ol    the  commissioner  of 
purchases    and   supplies,    Cltj     Hall,    <  !li  ve 

Md.    >'""1    June     i freight    elevaloi 

for   the    Division    Avenue   pumping 
Specifications  tnaj   be  obtained  al   the  ofitce 
ol     the.    deputy     water    commiaslonei 
Superior  Avenue,  City  Hall, 

COLLEGE  CORNER,  OHIO.— A  fran- 
chise has  been  granted  to  .t    n    McCrai    to 

construct  and  operate  an  electric-light  Plain 
m    C  ollege   Corner. 

DOVER,  OHIO— Improvements  are  con- 
templated to  the  waterworks  system  in- 
cluding the  installation  of  an  electrically 
driven  pump  of  2.000,000-gal  capacity 
1,500,000-gal.  stall. Ipipc.  extensions  tO  water 
lines  etc.,  to  cost  about  $S0,00O.  George 
Arnold  ot  Xew  Philadelphia,  Ohio,  is  engi- 
neer. D 

SOUTH     CHARLESTON.    OHIO— At    an 

election  to  be  held  June  1  8  the  proposal  to 
issue  $12,000  in  bonds  for  the  installation 
of  .in  electric-light  plant  will  be  submitted 
to   the   voters. 

i'ADUCAH,  KY.— The  Retail  Merchants' 
Association  has  petitioned  the  Citv  Council 
to  appropriate  $30,000  for  the  installation  ol' 
an  ornamental  lighting  system  on  Broad- 
w'\\-  v  If  the  plan  is  accepted  extensions 
will  be  made  to  the  municipal  elect  ric- 
light   plant. 

VVHITESBURG,     KY.— The     Commercial 

t  lub  is  considering  the  question  of  estab- 
lishing an  electric-light  plant  in  Whites- 
burg. 

MOUNT  VERNON,  IND.— The  City 
Council  has  authorized  the  light  committee 
to  purchase  40  "Luxalabra"  lamps  for  Main 
Street. 

NATIONAL  MILITARY  HOME,  IND  — 
Bids  will  be  received  at  the  office  of  su- 
perintendent of  post  fund,  Marion  Branch 
-National  Home  Disabled  Volunteer  Soldiers, 
National  Military  Home,  Grant  County, 
Ind  ,  until  June  13  for  furnishing  and  in- 
stalling two  electric  passenger  elevators 
and  one  100-kw.,  1100-volt,  two-phase 
60-cycle  turbogenerator  unit,  in  accordance 
with  instructions  and  specifications,  copies 
of  which  with  blank  proposals  can  be  ob- 
tained upon  application  to  E.  B.  White  su- 
perintendent of  post  fund. 

CALEDONIA,  ILL.— Investigations  are 
being  made  by  the  Illinois  Northern  Utili- 
ties Company  of  Dixon  with  a  view  of  ex- 
tending its  service  to  Caledonia. 

-  £HIPAGO-  ILL- — At  an  election  held  June 
.•>  bonds  to  the  amount  of  $3,750,000  were 
voted  for  extensions  to  the  street-lighting 
system.  & 

HARRISBURG,  ILL.— The  Southern  Illi- 
nois Railway  &  Power  Company  is  planning 
to  extend  its  line  to  Marion,  Herrin  and 
Benton,  and  also  to  construct  a  loop  from 
Benton  to  Herrin  via  Duquoin. 

MACOMB,  ILL. — Bids  will  be  received 
in  the  office  of  James  B.  Dibelka,  state 
architect.  130  North  Fifth  Avenue,  Chicago, 
until  June  19  for  construction  of  art  build- 
ing on  the  campus  of  the  Western  Illinois 
Normal  School,  Macomb.  Separate  bids  will 
be  received  at  the  same  time  for  plumbing 
heating  and  electric  wiring.  Copies  of  plans 
may  be  obtained  at  the  office  of  the  state 
architect,   upon   deposit   of   $10. 

PEORIA,  ILL. — Bids  will  be  received  at 
the  office  of  the  city  clerk  of  the  citv  of 
Peoria  by  the  lights  and  lamps  committee 
of  the  City  Council  until  June  13  from  en- 
gineers for  an  examination  of  the  rates  now 
charged  by  the  Central  Illinois  Light  Com- 
pany, for  electrical  and  gas  service,  with  a 
view  of  establishing  lower  rates  for  such 
S^y,1.0^  For  details  see  proposal  columns. 
\\  llliam  E.  Moran  is  city  clerk. 

WARREN,  ILL.— The  State  Public  Utili- 
ties Commission  has  granted  the  Warren 
Light  &  Power  Company  permission  to 
issue  $10,500  in  notes. 

WAUKEGAN,  ILL.— The  Pfanstiehl 
Company    of   Waukegan,    it    is   reported,    is 


planning  to  build  a  new  work    hop  m  wblob 
'i  uppllan.  i      n  in  i>.    made 
iti       ii  ■■   now    ii.  in;     pn  pai ed   >>n   the 
•i "  oi   .i    ni  u    building, 

i.  \    CRi  >SSE.    u  is     The    local    electric 
plan)    oi    n,,.    \\  ,  ,  ,    |  .,,.1,1    4 

I'owor  Compan 

■  using  .i    i"      ol    aboul    |  76,000. 

\:  \i;m.n  \.\.    u  is       \     ub  ,  ,  iptloi    has 

''•■''     i  . 1 1    •  ■  I     1 . ■.  ien    a  ml     pi  op<  il', 

owners    foi     the    Install) n    oi    an 

mental  llgl  l  m  on   Bridge  and  John 

Blreel 

i   \i..\n  i:  \.  w  is      The  Palmyra   Electric 
<  •omp.iin  ,  recent!)   Incoi  poi  ated  with  a  co.pl 
lul      took    oi    1 1 0,000,    pi  opose      to    supply 
■  !• .  trlcltj     In    Palm)  ra       D     u     <  'ram    and 
"i  i"  i   are  Interei  tea  In  the  companj 

TWO     RIVERS.     WIS.      The    city    Of    Two 

ported  to  have  granted  the  w  ti 
•  pn  tin    i  'ubllc    Si  rvlce    I  lompanj    of    i  Ireen 
to  extend 

lines   tO   Two   Hi  vers. 

u  ISHBURN,  wis.  Th.-  Cltj  Council 
ami    the   ( !ommerclal    Club   are   consld.    I 

the     Installal f    an    ornamental    lighting 

system,    .-.,.  ,,,,    blocks,    on    Main 

Street 

ALEXANDRIA,  MINN,     The  Council  h  is 

engaged  .loin,  F,   Druar,  i  Jon irclal   Build 

ing,  St,  Paul,  to  make  Investigations  and 
estimates  of  com  of  Improvements  required 
at    the   municipal   electric   plant. 

BARNESVILLE,  MINN,  The  Otter  Tall 
I'ow.r  Companj  of  Fergus  Kails  has  sub- 
mitted a  proposal  to  the  City  Council  to 
take  over  the  municipal  electric-lighting 
system.  If  the  deal  goes  through  the  com- 
pany will  erect  a  high-tension  transmission 
line  from  Fergus  Falls  to  Barnesville. 

BARRETT,  MINN.— Bids  will  be  re- 
ceived by  the  village  of  Barrett  until  June 
11  for  erection  of  transmission  line.  Earle 
1>.  Jackson,  Capitol  Bank  Building,  St 
Paul,   is  engineer. 

BEMJDJl,  MINN.— An  election  will  soon 
be  held  to  submit  to  the  voters  the  proposal 
to  establish  an  ornamental  street-lighting 
system  in  Bemldji. 

DETROIT,  MINN.— Bids  will  be  received 
by  the  city  of  Detroit  for  one  250-hp  water 
tube  boiler  with  stoker  equipment  com- 
plete, one  concrete  chimney,  remodeling 
switchboard  and  installation  of  voltage 
regulator,  and  feed  water  heater  ;  also  con- 
struction of  addition  to  powerhouse.  The 
Charles  L.  Pillsbury  Company  of  Minneap- 
olis  is  consulting  engineer. 

EYOTA,  MINN.— The  municipal  electric- 
light  Plant  at  Eyota  has  been  purchased 
by  the  IVorthern  Electric  Power  Company 
W  H.  Adams  and  J.  A.  Baker,  promoters 
or  the  company,  propose  to  erect  a  trans- 
mission line  from  Winona  to  villages 
served.  6 

HARTLAND,  MINN.— The  installation 
of  an  ornamental  street-lighting  system  in 
Hartland  is  under  consideration.  J  A 
Halverson  and  others  are  interested. 

KEEWATIN,  MINN.— Bids  will  be  re- 
ceived by  the  village  of  Keewatin  until 
ffn,2  •■  the  following  material:  2400 
;h  l7*'\n-  'ro?  °onduit  pipe.  10  cast-iron 
standards.  14  ft.,  34  1%-in..  90  deg.  conduit 
pipe  bends,  12  1%-in.  couplings,  2400  ft.  No 
6  lead-covered  cable,  tested  at  5000  volts 
and  uniform  B.  S.  gage,  10  Lundin  cut- 
outs absolute  series.  C.  W.  Extrum,  village 
clerk. 

MINNEAPOLIS.  MINN.— The  Minneap- 
olis General  Electric  Company  is  contem- 
P;™  ?  oon  |Tection.  of  a  one-story  substa- 
ab°onutat$7,3000HennePln  AVenU6'   at  a  COSt  °f 

OSLO,  MINN.— The  Oslo  Electric  Light 
&  Power  Company,  it  is  understood,  is  con- 
templating the  installation  of  a  storage 
battery    next   fall.  B 

SAUK  CENTER,  MINN.— An  option  on 
pli'fieir  of  the  Central  Minnesota 
Power  &  Milling  Company  of  Sauk  Center, 
it  is  reported,  has  been  taken  bv  the  Min- 
?.?  a  ¥  ght  &  power  Company  of  St 
U  ouc1'T,iV,G„Whitney'  President  of  the  St! 
en  tu  Pu-blic  Service  Company,  is  interested 
in  the  Minnesota  company. 

STILLWATER,  MINN.— The  City  Coun- 
cil has  accepted  the  proposal  of  the  North- 
tU1  States  Power  Company,  which  controls 
iurh«wsumers  P°w?r  comPany,  for  street 
lighting  for  a  period  of  ten  years,  and  for 
furnishing  electricity  and  gas  for  munici- 
pal purposes  including  the  operation  of  the 
electrically  driven  pumps  for  water-works 
system. 

m»^KAS£AW*IINN-— Surveys  have  been 
made  by  the  Wisconsin-Minnesota  Light  & 
Power  Company  of  Eau  Claire,  Wis  for 
the  erection  of  an  electric  transmission  line 
to  Wabasha  :  work  will  begin  at  once  on 
the  line.  Towers  between  Lake  City  and 
Wabasha   will  be  rebuilt. 

t-AiHR9,RA-  IOWA.— The  Smith  Power  & 
Light     Company     of     Arlington     has     been 


granti  d  a  franchli  ■  to  Ini  tall  and  opi  rati 
an  -  lecti  Ic  lighting  system   In   aurora 

i.kw  is,  [i  p\\  \  Bid  will  b<  n 
at  tin  offli  •  ..i  . ,  i .  Weaver,  ecrel 
board    oi    i  ducatlon,    Li  n  Ii  .    until    Ju 

1  ti  uctlon  ol   school   building   foi    the 

'llduted   Independent  Si  I I   Diet!  Icl  ol 

■  bounty.  Separate  bidi  to  be  i  ub 
mitted  on  gem  ral  contract,  heating  and 
plumbing,  and  i  lecti  l<    wiring.     Plan 

en   al    the  office  oi    Proudfool     Bird   a 
on,   architect   ,    Hubbi  II    Bulldlni 
Vlolnei  .   .ind   a)    the   offlci    oi    thi 

ol     boar. I    ol    .  ,|  ,„-,,  | ,,,,,    ;,|     |  ., 

i.i  <  »NS,  i<>\\  a      The  Commercial  Club  Is 
i  onslderlng    tho    Installation    oi     an    >.i  nu 
mental  iinhting  system  In  the  bu  ln< 

(ion. 

MAPLETON,   lo\VA       Th.    i;i,  ,  ,,,,  ,,|   |„.. 
v<  lopmenl  <  lompanj   of  l  toiaha,  Ni  b 
ported   to  bavi    purchasi  d   the  i  l<  eti  I. 
franchli  e   held   by   All,.  ,  i    Luzen.      Prei 
tlona   are   being   made   by    the   compan      to 
supply   electrical  service   In  Mapleton. 

RANDOLPH,  IOWA.— Th.-  Town  Council 

has    awarded    the    contract    for    tin     erection 

of   the  electric  transmission   line,   from  the 

main  line  1  miles  west  of  the  town,  to  the 
McGraw  Electric  Company  of  Omaha,  at 
$4,920. 

BRECKENRIDGE,  MO.  The  Hamilton 
(Mo.)    Electric   Light    Company   is  planning 

tO   ..Mend    Its    transmission    line    to    I'.re.ken 

ridge   to   supplj    electrical   service   here. 

KI.VI.WS,  MO.  Th.-  City  Council  has 
granted  the  Missouri  Public  Utilities  Com- 
pany of  cap.'  Girardeau  a  franohise  to  in- 
stall and  operate  an  electric-lighting  system 
in   Elvins. 

KANSAS  CITY,  MO. — Ordinances  have 
been  passed  by  the  City  Council  providing 
for  replacing  24  lamps  of  100  cp.,  21  arc 
lamps  and  20  gas  lamps  with  60  tungsti  n 
lamps   of   250   cp.    in   the  First  Ward. 

MOUNT  VERNON,  MO. — Plans  have 
bei  n  Completed  for  improvements  to  the 
municipal  electric-light  plant  and  water- 
works system,  to  cost  about  $15,000. 
Funds  will  not  be  available  before  Septem- 
ber, 1916.  Albert  C.  Moore,  Frisco  Build- 
ing, Joplin,  is  engineer. 

RIVERMINES,  MO. — The  Doe  Run 
Lead  Company  is  reported  to  have  engaged 
Veile,  Blackwell  &  Buck,  49  Wall  Street, 
New  York,  N.  Y.,  to  take  charge  of  the 
engineering  work  in  connection  with  the 
construction  of  its  proposed  power  plant. 

TRENTON,  MO.— Bids  will  be  received 
by  the  village  of  Trenton  until  June  16  for 
furnishing  material  and  installing  an  elec- 
tric-lighting system,,  separate  bids  to  be 
submitted  as  follows:  For  furnishing  ma- 
terial and  labor  for  installing  system  com- 
plete ;  for  furnishing  and  installing  one  35- 
hp.  to  40-hp.  oil  engine  directly  connected  to 
one  25-kw.  direct-current  generator,  stor- 
age battery,  switchboard  ;  for  furnishing 
equipment  and  erecting  pole  line  and  street- 
lighting  system,  and  construction  of  brick 
power  station.  Fairbanks,  Morse  &  Com- 
pany of  Omaha,  Neb.,  are  engineers.  A.  L. 
Taylor   is   village  clerk. 

WEBB  CITY,  MO.— Bids  will  be  re- 
ceived by  A.  H.  Waite,  chairman  of  the 
Jasper  County  Board  of  Tuberculosis  Hos- 
pital Commissioners,  Keystone  Building, 
Joplin,  until  July  1  for  construction  of  the 
Jasper  County  Tuberculosis  Hospital,  to  be 
erected  about  1  y2  miles  south  of  Webb  City. 
Separate  bids  to  be  submitted  on  general 
contract,  heating  apparatus,  kitchen  equip- 
ment, laundry  machinery,  and  refrigerators. 
Plans  and  specifications  may  be  seen  at  the 
above  office  and  at  the  office  of  Rose  & 
Peterson,   architects,  Kansas  City,   Kan. 

CLEVELAND,  N.  D. — Plans  are  being 
considered  for  the  installation  of  an  electric- 
light  plant,  to  cost  about  $10,000.  M.  Sl- 
monitsch  is  interested. 

FESSENDEN,  N.  D. — Bids  will  be  re- 
ceived by  the  secretary  of  the  Fessenden 
auditorium,  Fessenden,  until  June  19  for 
construction,  including  electric  wiring  and 
heating  plants,  of  a  two-story  auditorium 
and  business  block. 

GACKLE,  N.  D. — The  installation  of  an 
electric-light  plant  in  Gackle  is  under  con- 
sideration. W.  K.  Bauhous  is  reported 
interested. 

PACTOLA,  S.  D. — Plans  are  being  con- 
sidered by  the  Dakota  Power  Company  of 
Rapid  City  for  the  construction  of  a  power 
dam  on  Rapid  Creek  at  Pactola,  to  cost 
about  $1,000,000.  The  flood  waters  of 
creek  will  be  used  to  develop  about  5000 
hp.  to  generate  electricity  and  to  irrigate 
40,000   acres  of  land. 

SPRINGFIELD,  S.  D.— Bids  will  be  re- 
ceived at  the  office  of  Indian  Affairs,  De- 
partment of  the  Interior,  Washington, 
D.  C,  until  June  17  for  construction  of 
frame  cottage  and  electric  lighting  in  ac- 
cordance with  plans  and  specifications, 
which  may  be  examined  at  the  United 
States  Indian  warehouses  at  Chicago,  111., 
and  St.  Louis,  Mo.  ;  the  Builders'  Exchange, 
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St.  Paul,  Minn.,  and  at  the  office  of  the  su- 
perintendent of  the  Springfield  School, 
Springfield. 

GENEVA,  NEB. — The  property  of  the 
Geneva  Electric  Company  has  been  pur- 
chased by  the  Continental  Gas  &  Electric 
Corporation  of  Cleveland,   Ohio. 

HOLBROOK,  NEB.— Bonds  to  the 
amount  of  $8,000  have  been  voted  for  the 
installation  of  a  municipal  electric  lighl 
plant. 

HERINGTON,  KAN. — The  installation  ot 
an  ornamental  lighting  system  on  Main 
Street  and  Broadway  in  the  business  dis- 
trict is  under  consideration. 

LEWIS,  KAN. — Bonds  to  the  amount  of 
$15,000  have  been  voted  for  the  installation 
of  an  electric  distribution  system  and  the 
erection  of  a  transmission  line  to  connect 
with  the  electric  plant  owned  by  A.  L. 
Moe  of  Kinsley.  I.  C.  Bushong  of  Ottawa 
is  engineer. 

NORCATUR,  KAN.— Bonds  to  the 
amount  of  $22,500  have  been  voted  for  the 
installation  of  a  municipal  electric-light 
plant. 

OSKALOOSA,  KAN. — The  contract  for 
the  erection  of  the  new  transmission  lines 
(2%  miles)  in  connection  with  the  water- 
works system  has  been  awarded  to  Moxley 
&  Company,  owner  of  the  local  electric- 
light  plant. 

STERLING,  KAN.— At  an  election  to  be 
held  June  27  the  proposal  to  issue  $45,000 
in  bonds  for  the  purchase  of  the  property 
of  the  Morris  Electrical  Power  Company 
will    be   submitted    to    the   voters. 


-  Southern  States 

CULLOWHEE,  N.  C. — The  construction 
of  a  hydroelectric  plant  is  reported  to  be 
under'  consideration  by  the  Cullowhee  Mill- 
ing Company. 

FREMONT,  N.  C. — At  an  election  held 
recently  the  proposal  to  issue  bonds  for 
the  installation  of  a  municipal  electric-light- 
ing system   was  defeated. 

GAPFNEY,  S.  C— Right  of  way  for  the 
purpose  of  extending  its  transmission  lines 
into  Gaffney  has  been  obtained  by  the 
Southern  Power  Company  of  Charlotte.  A 
site  for  the  substation  has  been  secured 
and  the'  right  of  way  from  Gaffney  to 
Rutherford,  N.  C,  via  Forest  City,  Caro- 
leen,  where  the  company  proposes  to  supply 
electricity  to  operate  the  mills. 

GREAT  FALLS,  S.  C. — The  contract  for 
electrical  equipment  for  the  new  Republic 
Cotton  Mills  at  Great  Falls  has  been 
awarded  to  Huntington  &  Guerry  of  Green- 
ville. 

SPARTANBURG,  S.  C— The  Interbor- 
ough  Power  Company  is  planning  to  con- 
struct a  hydroelectric  plant  on  Tyger  River, 
about  16  miles  north  of  Spartanburg.  The 
proposed  plant  will  develop  about  4000  hp. 
and  will  cost  about  $300,000. 

SUMMERTON,  S.  C. — Bonds  to  tha 
amount  of  $6,000  have  been  voted  to  com- 
plete the  municipal  electric-light  plant. 

METTER,  GA. — The  City  Council  has 
engaged  W.  M.  Crook,  Grand  Building, 
Macon,  engineer,  to  supervise  the  construc- 
tion of  the  proposed  municipal  electric- 
light  plant.  The  cost  of  plant  is  estimated 
at    $8,500. 

ROYSTON,  GA. — J.  B.  McCrary  &  Com- 
pany, of  Atlanta,  has  been  engaged  as  engi- 
neer for  the  proposed  hydroelectric  power 
development  on  Broad  River  about  8  miles 
from  Royston.  The  cost  of  the  plant  is 
estimated  at  $300,000. 

HAVANA,  FLA. — Bonds  to  the  amount 
of  $20,000  have  been  voted  for  the  construc- 
tion of  an  electric-light  plant  and  water- 
works system   in   Havana. 

TARPON  SPRINGS,  FLA. — The  City 
Council  is  considering  the  installation  of  a 
municipal  electric-light  system. 

BENTON,  TENN. — The  Tennessee  Power 
Company  of  Chattanooga  contemplates  ex- 
tending its  transmission  lines  to  Benron, 
where   a    substation    will    be    erected. 

COLUMBIA,  TENN. — Improvements  are 
contemplated  by  the  Columbia  Water  & 
Light  Company,  including  the  installation 
of  a  prime  mover  of  500  hp.  to  drive  gen- 
erator of  same  capacity  and  electrically- 
driven  pumps  of  about  1,000.000  gal.  daily 
capacity. 

LEWISBURG,  TENN. — The  property  of 
the  Lewisburg  Light  &  Power  Company  has 
been  purchased  by  the  Public  Light  & 
Power  Company,  with  head  office  in  Chatta- 
nooga. The  new  company  is  now  operating 
in  about  twenty  towns  in  this  district  and 
expects  to  erect  a  transmission  line  to  con- 
nect Lewisburg  with  its  system  at  an  early 
date. 

BROOKSVILLE,  MISS. — The  Council  has 
decided    to    submit    the    proposal    to    issue 


bonds    for    the    construction    of    a    inn 
electric  light  plant  to  the  voters, 

McCOMB,  MISS. — Bids  will  be  rei 
by  tlie  Mayor  and  Board  of  Selectmen  oi 
the  city  ot  McComb,  Miss.,  until  June  20  Coi 
furnishing  and  installing  steam  heating 
system,  plumbing  and  electric  wiring  In 
Hie  new  high  school  building.  Xavi 
Kramer   of   Magnolia   is  engini 

WAYNESBORO,  MISS. — The  plant  and 
holdings  of  the  Waynesboro  Electrical 
Company  will  be  sold  at  public  auction  on 
June  15  by  W.  M.  M<  A  lister,  receiver.  The 
i»li  Ml  is  equipped  with  both  water  and 
steam  power  and  originally  cost  about 
$12,000. 

FOREMAN,  ARK. — A  company  has  been 
organized  with  a  capital  stock  of  $3,600  for 
the  purpose  of  installing  an  electric-light 
plant.  C.  B.  Cook,  T.  F.  Hughes  and  B.  M. 
Mauldin   are  interested. 

FORT  SMITH,  ARK— Surveys  are  being 
made  by  the  Fort  Smith  Light  &  Traction 
Company  for  an  extension  of  the  Van  Buren 
line  to  the  smelter  of  the  Arkansas  Zinc 
Company,  and  possibly  to  Alma. 

HARRISON,  ARK. — Bids  will  be  received 
by  W.  F.  Gordon,  chairman  of  board  of 
commissioners  of  water  improvement  dis- 
trict No.  1,  Harrison,  until  June  26  for 
construction  of  system  of  water-works  as 
follows:  (a)  Powerhouse;  (b)  one  triplex 
power  pump;  (c)  one  oil  engine  or  electric 
motor;  (d)  reinforced  concrete  reservoir; 
(e)  pipe  lines,  hydrants,  valves,  etc.;  (f) 
resetting  old  machinery  and  renewing  old 
pipe.  Bids  will  be  received  on  the  entire 
work  or  for  any  part  of  the  material.  W.  O. 
Galbreath  of  Harrison  is  consulting  engi- 
neer. 

MARVELL,  ARK. — The  town  of  Marvell 
(1000  population)  is  prepared  to  grant  a 
franchise  for  an  electric-light  plant  and 
water-works  system.  For  further  informa- 
tion address  J.    M.   Farrar. 

BLACKWELL,  OKLA. — Bids  will  be  re- 
ceived by  the  city  of  Blackwell  until  June 
14  for  furnishing  material  and  equipment 
(f.o.b.  Blackwell)  for  an  ornamental  street- 
lighting  system,  including  110  single-lamp 
standards  complete,  10.000  ft.  No.  8,  two- 
conductor  steel  taped  treated  jute  covered 
lead  cable,  two  30-kva.,  2300-volt,  60-cyole, 
constant  current  transformers,  one  blue 
Vermont  marble  switchboard  panel  with 
equipment,  four  Horn  type  lightning  arrest- 
ers, four  60-amp.,  5000-volt  choke  coils 
Specifications  are  on  file  in  the  office  of  the 
city  clerk,  Blackwell.  Copies  may  be  ob- 
tained at  the  office  of  the  Benham  Engi- 
neering Company,  Colcord  Building;.  Okla- 
homa City,  upon  payment  of  $2.  Clyde  V. 
Butcher   is   city   clerk. 

HANNA,  OKLA. — A  franchise  has  been 
granted  to  the  Canadian  Valley  Ice,  Light 
&  Fuel  Company  to  construct  and  operate 
an  electric-lighting  system   in   Hanna. 

ALVIN,  TEX. — The  property  of  the  Al- 
vin  Tee.  Light  &  Power  Company  has  been 
taken  over  by  W.  P.  Davis  and  W.  L. 
Kinney  of  Alvin.  Improvements,  it  is  un- 
derstood, will  soon  be  made  to  the  plant. 

AUSTIN,  TEX. — Wrightsi  Brothers  of 
San  Antonio  have  been  awarded  the  con- 
tracts for  the  electrical  work  in  the  State 
Capitol  and  the  new  State  Blind  Institute. 
at  $18,582  and  $19,443,  respectively.  Bids 
for  the  elevator  in  the  State  Capitol  were 
rejected.  New  bids,  it  is  expected,  will  soon 
be  asked   for. 

DALLAS.  TEX.— The  North  Texas  Pre- 
pay Fan  Company  is  reported  to  be  con- 
templating the  installation  of  an  electric 
lighting,  heating  and  power  plant  in  Dallas. 
E.   H.  Thornhill  is  promoter. 

GRANGER.  TEX. — The  local  eleetric- 
light,  owned  by  the  Granger  Mill  Com- 
pany, has  been  taken  over  by  the  Terns 
Tower  &  Light  Company  of  Dallas.  Im- 
provements are  contemplated  by  the  new 
owner. 

MoKTNNEY,  TEX. — The  City  Council  is 
contemplating  the  installation  of  a  new 
electric-lighting  system  for  the  business  dis- 
trict. 

SHERMAN,  TEX. — At  an  election  to  he 
held  June  24  the  proposal  to  issue  $160,000 
in  bonds  will  be  submitted  to  the  voters. 
Of  the  proceeds  $10,000  will  be  used  for  a 
municipal  fire-alarm  system  and  $10,000  for 
ritreet-liKhting    system. 


stallatlon  of  a  distributing  system  ha 
been  pi  i  pari 
SEASIDE,    oi;i-;      The    Pacific    Tower   & 
Light  Company  of  Portland,  which  recently 

purchased    the    plant    of    the    Seaside    Light 
<t   Power  Company   has  petitioned  thi 

Council  for  a  25-year   franchise.     Tin 
pa  n\     in  Opoa  ■     down    tie-    local    pla  lit 

and      extend      its      transmission      line 
Astoria  to  Seaside  to  supply  electricity   lor 

the    local    service. 

RIVERSIDES,   CAL.— Arrangement*    have 

been  111. mi.-  between  the  Southern 
Power  Company,  Riverside,  and  the  south- 
ern California  Edison  Company  of  Los 
Angeles,  whereby  at  all  times  the  transmis- 
sion lines  of  both  companies  will  be  con- 
nected,  givine   to   each    in   case   of   em.:. 

the  benefit  of  service  from  the  other. 

TULARE,  CAL. — Plans  are  being  con- 
sidered by  the  Merchants'  Association  for 
the  installation  of  an  electrolier  street- 
lighting  system   in   Tulare. 

BANCROFT,  IDAHO. — The  Utah  Power 
&  Light  Company  of  Salt  Lake  City,  Utah, 
has  been  granted  permission  to  extend  its 
electric  transmission  lines  in  Southeastern 
Idaho  to  serve  the  towns  of  Alexander  and 
Bancroft   in   Bannock  County. 

HAILEY,  IDAHO.— The  city  of  Hailey 
has  entered  into  a  contract  with  the  Hailey 
Electric  Company  for  a  period  of  five  years, 
which  provides  for  an  increase  of  service 
from  5800  to  7000  cp.  The  company 
agrees  to  install  new  equipment  and  im- 
prove  the   service   at   once. 

POCATELLO,  IDAHO. — Plans  are  being 
prepared  for  the  construction  of  an  electric 
railway  from  Pocatello  to  Idaho  Falls  via 
Blackfoot,  a  distance  of  about  •".  miles. 
Charles  E.  Harris  of  the  United  £ 
Land  Office  may  be  able  to  give  further  in- 
formation. 

CHLORIDE,  ARIZ. — Application  has 
been  made  to  the  Board  of  Supervisors  of 
Mohave  County  by  Robert  Roe  tor  a  fran- 
chise to  install  and  operate  an  electric- 
light  plant  in  the  town  of  Chloride  and 
over  and  along  the  roads  and  highways  in 
and  about  the  town  of  Chloride. 

PHOENIX.  ARIZ. — Petitions  are  being 
circulated  asking  the  Pity  Commission  to 
call  an  election  to  submit  to  the  voters  the 
proposal  to  issue  $600,000  in  bonds  for  the 
construction  of  municipal  electric  light  and 
gas  plants. 

BILLINGS,  MONT.  —  The  Mountain 
Stnt.s  Telephone  &  Telegraph  Company  Is 
planning  to  rebuild  its  local  system  this 
summer,  at  a  cost  of  about   $85,000. 

HINSDALE,  MONT. — The  Council  is  con- 
sidering calling  an  election  to  submit  to  the 
voters  the  proposal  to  issue  bonds  for  con- 
struction of  an  electric-light  plant  and 
water-works  system. 


Canada 

WINNIPEG,  MAN. — The  city  solicitor 
lias  been  instructed  to  ask  the  Dominion 
Government,  water  power  department,  for 
a  lease  of  Slave  Falls  on  the  Winnipeg 
River,  for  further  extension  of  the  munici- 
pal power  department. 

HAMILTON,  ONT.  —  The  Hamilton 
Hydro-Electric  Department  will  petition  the 
City  Council  for  permission  to  issue  *i^v- 
000  in  bonds,  the  proceeds  to  be  used  for 
extensions. 

SARNIA,  ONT. — The  city  of  Sarnia  has 
taken  over  the  power  plant  ami  distribut- 
ing system  of  the  Sarnia  Gas  &  Electric 
Company  and  will  operate  it  until  the  On- 
tario Hvdro-Electric  Power  Company  ex- 
tends its  lines  to  Sarnia.  The  system  will 
be  changed  from  60  cycles  to  25  cycles 
when  energy  is  received  from  the  Hydro- 
Electric  Commission. 

STRATFORD,  ONT. — The  Public -Utilities 
Commission  has  adopted  the  recommenda- 
tion of  the  Ontario  Hydro-Electric  Com- 
mission for  extensive  alterations  in  the 
local  powerhouse  and  authority  has  be<  n 
given  the  provincial  commission  to  adver- 
tise for  tenders  for  the  work.  It  is  pro- 
posed to  replace  the  present  transformers 
with    three    t ranst'ormers    of    750    kw     each. 

The    cost    is    estimated    at    about    $3E 0 

p  A  Gaby  is  chief  engineer  of  th.-  Hydro- 
Electric    Commission. 


Pacific  States 

NORTH  YAKIMA.  WASH.— The  Count  \ 
Commissioners  are  reported  to  be  consider- 
ing the  installation  of  an  independent  light 
and   water  plant. 

OREGON  CITY.  ORE.— The  cost  of  in- 
stalling a  complete  electric  generating 
plant,  using  the  water  wheels  now  installed 
but  not  in  use,  to  be  operated  with  water 
from  the  city's  own  flume,  is  estimated 
at    about    $4,000.       Estimates    for    the    in- 


Miscellaneous 

HH.o,    h     T.-    Bids    will    be    received    at 

He.      of     the     supervising     architect, 

Treasurj     Department,    Washington,    D.    •', 

until  June  28,  for  furnishing  and  Installing 

lighting    fixtures    in    the    United    States    post 
nstom     house     and     court     house     in 
llilo      For  details  see  proposal  columns. 
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Converts   ordinary   direct   lighting   fixture 

iiiin  semi  indirect  fixture. 
1,184,747.      Pocket     Flashlight;     a     s 

Lyhne,     Bridgeport,     Conn.       app      filed 

\.'n     12,   L914.     Pistol  type 
i  i  g  1.782      ij  bctric  welder  .  w    \    Smith 

BOr,    Out  .    Can         A.pp      Bled    .|,,|,      |  ■, 

1916.     Concentric  supports  for  the   work 
holder. 

1,184,783  Mi  \ns  VOB  OBSERVING  wo  SIG- 
NALING     BETWEEN      S 

Speed,  West  New  Brighton,  N  S  knp 
ill>'<l  Sept  i.  181  t.  Light  is  Baehed  from 
a  point  near  the  water  line  of  the  vessel. 

1,184,806.  Dynamo-Electric  Machine;  W 
G  Wright,  New  Duluth,  .Minn.  App.  Bled 
aug.  15,  miL'.  Reduced  number  of  bear- 
ings ami  sliding  contacts. 

1,184,813,  Compression  Type  Seal;  w  t 
Birdsall,  Montclair,  N.  J.  App.  Bled  May 
•  •  1916.  Class  seal  maintained  under 
compression  by  a  surrounding  band  of 
high-tension  string. 

1.184.817.  Kurnacb  ;  J.  W.  Brown.  Lake- 
wood,  Ohio.  App.  Hied  Dec.  1,  1911.  Has 
Interior  walls  of  carbon. 

1.184.818.  Dry  Cell;  J.  W.  Brown,  Lake- 
wood,  Ohio.  App.  filed  Dec.  1,  1911.  Has 
tilling  mixture  of  super-baked  petroleum 
coke. 

1,184,824  Steadying  Device  for  Vertical, 
Arc  Lamps;  R.  B.  Chillas,  Jr.,  Cleveland. 
Ohio.  App.  filed  Jan.  23,  1912.  Maintains 
uniform   ends  on   the   electrodes. 

1,184,826.  Apparatus  for  Interrupting 
Electric  Circuits;  W.  Cooper,  Pitts- 
burgh. Pa  App.  filed  Feb.  23,  1912.  Pre- 
vents "Hashing  over"  of  railway  motors. 

1,184,834.  Metering  Switch;  G.  C.  Dill 
Wilkinsburg,  Pa.  App.  filed  May  3.  1915. 
For  changing  connection  between 
measuring  instrument  and  several  sources 
of  current. 

1.184.843.  Signaling  by  Electromagnetic 
Waves  ;  R.  A.  Fessenden,  Fortress  Mon- 
roe. Va.  App.  filed  July  8,  1903.  Secures 
treedom    from    outside    disturbances. 

1.184.844.  Electric  Circuit  Interrupter; 
C,  Le  G.  Fortescue,  Pittsburgh,  Pa.  App. 
filed  May  27,  1912.  Depends  upon  sud- 
den decrease  of  voltage. 

1,184,846.  Circuit-Interrupting  Device; 
C  Le  G.  Fortescue,  Pittsburgh,  Pa.  App. 
filed  Aug.  11,  1913.  Anticipates  a  de- 
structive current. 

1.1S4.S54.  Process  for  Making  Battery 
Depolarizing  Material  ;  M.  E.  Holmes, 
Lakewood,  Ohio.  App.  filed  Nov.  21,  1912 
For  midget  batteries. 

1,184,864.  Electric  Current  Controller; 
C.  Monninger,  Macomb,  111.  App.  filed 
July  7,  1915.  Has  a  readily  removal  re- 
sistance core. 

1,184.899.  Mouthpiece  for  Telephone 
Transmitters  ;  H.  F.  Vandervort,  Love- 
land.  Ohio.  App.  filed  Dec.  12,  1914. 
Sanitary  attachment  for  public  phones. 

1,184,909.  Burglar-Proof  Lock;  J.  Zie- 
mienik.  St.  Clairsville,  Ohio.  App.  filed 
July  17,  1915.  Alarm  sounded  when  an 
unauthorized  key  is  inserted. 

1,184,924.  Dimming  Device  for  Automo- 
bile Lamps  ;  L.  F.  Chanev,  Springfield. 
Ohio.  App.  filed  April  6,  1914.  Rheostat 
construction. 

1.184.932.  Automatic  Telephone  System: 
A.  H.  Dyson,  Chicago,  111.  App.  filed 
Oct.  31,  1905.  Uses  few  electromagnets 
(125  claims). 

1.184.933.  Telephone  System  ;  A.  H.  Dy- 
son,   Chicago,    111.       App.     filed    Dec.     20, 

1905.  Visual     signals    notify    operators 
of  line   conditions    (eighty-nine   claims). 

1.184.934.  Telephone  System;  A.  H.  Dy- 
son.   Chicago,    111.      App.    filed    April    27, 

1906.  Combined    manual    and    automatic 
ninety-nine  claims). 

1,184,949.  Heater  for  Dental  Vulcan- 
izers  :  W.  A.  Gwynn,  St.  Louis,  Mo.  App. 
filed  July  1,  1915.  Adjustable  to  receive 
vulcanizers  of  different  sizes. 

1,184,955.  Testing  System  for  Electric 
Circuits;  H.  L.  Hoffman  and  J.  O.  Doo- 
little,   St.   Louis.   Mo.,   and   Emporia,   Kan. 


Record  of 

Electrical 
Patents 

Notes  on  I  sited  States  Patents  issued 
Mm  SO   1016,  prepared  b)   Mitchell 

\      \ll\n.     H    Park    Row,    NOT     York. 


\i,|,     filed    Jan     L2,    LSI  I.      For    rapidly 
local  In 
1,184,968,     in-;i  latob  Pin;  m.  O.  Kennedy, 
Philadelphia,     Pa.       app,     Bled     Nov.     7. 

1914.  Wooden    cap    mounted    on    metal 

1,18 1,966  Lamp  Sucki  t  <;  > '  Knauff, 
.  hicago,  111.  app  Bled  Feb.  I,  191  i  (  U 
simple  construction  tor  automobile  light- 

1,184,998,  BATTERY  1'late  ;  G.  H.  Rabenalt. 
Buffalo,  N  v.  App.  filed  Feb.  14,  1912. 
< ; rid  substantially  inclosed  by  the  paste. 

L, 186, 010.  Electric  Heater  for  Carbur- 
BTERS  ;  w  S.  Seederly,  Columbiana,  Ohio. 
App  lile<l  Feb.  21,  1916.  Heating  unit 
detachably  secured  to  carbureter. 

1,185,024.  Expediting  and  Safeguarding 
Railway  Traffic;  H.  A.  Thompson,  Man- 
chester,    England.       App.    filed    Jan.     27, 

1915.  Practically    does    away    with    rail 
bonding, 
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No.    1,184,783.       Means    for    Observing    and 
Signaling  Between  Ships  in  Fog. 

1,185,030.  Igniter  for  Internal  Combus- 
tion Engines  ;  E.  G.  Wayman,  Swiss- 
vale,  Pa.  App.  filed  April  1,  1914.  Com- 
pression operates  make  and  break  elec- 
trodes. 

1,185,037.  Circuit  Closer  for  Trolley 
Signals  ;  W.  d.  Wright,  Providence,  R.  I. 
App.  filed  March  18,  1910.  Prevents  trol- 
ley being  thrown  from  wire. 

1,185,040.  Mounting  for  Incandescent 
Lamps  ;  R.  W.  Armstrong,  New  York, 
N.  Y.  App.  filed  March  16,  1915.  For 
telephone   switchboards. 

1,185,058.  Separator;  R.  N.  Chamberlain, 
Chicago,  111.  App.  filed  June  20,  1914. 
Vulcanizes  rubber  on  ribs  of  wood  plate. 

1.185.085.  Elevator  Signal;  R.  H.  Gay- 
lord,  Pasadena,  Cal.  App.  filed  March 
9,  1915.  Operator  can  make  telephonic 
announcement  at  different  floors. 

1.185.086.  Lock-Out  for  Party  Lines  or 
Extension  Telephones  ;  C.  L.  Goodrum, 
New  York,  N.  Y.  App.  filed  Dec.  5,  1914. 
Particularly  for  automatic  systems. 

1.185.087.  Lock-Out  for  Party  Lines  or 
Extension  Telephones  ;  C.  L.  Goodrum, 
New  York,  N.  Y.  App.  filed  Dec.  5,  1914. 
Has  a  cut-off  relay  and  a  cut-in  relay. 

1,185,123.  Electric  Switch  Apparatus: 
F.  D.  Morris,  Creston,  Iowa.  App.  filed 
Oct.  18,  1913.  Distributing  board  con- 
struction. 

1,185,141.  Knife  Switch:  H.  F.  Starrett, 
Chicago.  111.  App.  filed  May  13,  1912. 
Removably    mounted    on    panelboard. 


1,185,1  mi  ,i      .i      Btukel 

Laurln,  Vllch  app  Bled  Iprll  9,  L915 
Succession  of  llghti  Indli  ate  to  i  hauffeui 
iimpt  Ion  ••!  gai  ollm 

1,186,151  elei  itucal  System  fob  at  ro 
Vbhiclbb  ;  R  Varley,  Englewood,  .  | 
\i'i>    iii'M   June    i  ,.    1912.      Lighting. 

I )  |  I  I  1  I  I .  |  N      . 

1,185,168.        i 

icbi    to   Conduit    B 
\     1 1     Bil  sell  and  J.  .1.   Dossert,  Syi 
N     v.      app     Bled    Dec     27.    1910       For 
mount  Ing     s  Itches  and  the  like  on  outli  l 
boxes. 

'  i        lLOSBB  i  "ii  ( :  ah  Alarms  : 

\    Dl  Legge,  New  fork,  x    v      App.  Bled 
May  ii,  [814.     Indicate!  pressure  A  dan 
gerous  gas. 

Hal  Starter  ,  a.  j,  Loguln 
Norwood,    <  >ino.      ,\pp     in,  n 
i ; 1 1 1; .     Prevents  opening  ol     tartei  on  low 
or  no-voltage  circuit  conditions. 

1,186,227.    Electrical  Rrbibtanci 
carlni  and  A   Contardi,  Milan.  Italy,    app 

Bled    Jan.    .'!,    I'.MI.       Homogeneous    DO 

Iron  sulphide, 
1,186,240.      ELECTRICAL  Relay;  A.  Petersen, 
Copenhagen,  Denmark.    Apt).  Bled  Jan,  9, 
1914.        Vibrating     contracts     inclosed     in 

chamber. 
1,186,261.  Timer  Control  in  Elec- 
trically Operated  Musical  Instru- 
ments; M.  L.  Severy,  Arlington  Heights, 
and  G.  B.  Sinclair,  Boston,  Mass.  App 
filed  June  19,  1907.  Changes  pitci,  ,,i 
piano  strings  without  altering  their  length. 

1,185,288.  Duplex  Driving  Mechanism  ; 
C.  W.  E.  Clarke,  Brookline,  Mass.  App. 
filed  Jan.  4,  1915.  Eliminates  need  for 
manually  rendering  reserve  motor  effect- 
ive when  its  companion  fails. 

1,185,306.  Fire  Alarm  System  ;  G.  Groves, 
Parry  Sound,  Ontario,  Canada.  App.  filed 
Aug.  31,  1915.  Circuit  may  be  tested  at 
any  time  without  sounding  alarm. 

1.185.331.  Telephony;  M.  L.  Johnson,  Chi- 
cago, 111.  App.  filed  Feb.  24,  1913.  De- 
sired numbers  are  automatically  recorded. 

1.185.332.  Electric  Relay;  C.  P.  G.  Jou- 
bart,  St.  Denis,  France.  App.  filed  June 
4,   1914.      Automatic  cut-out. 

1,185,363.  Secret  Branch  or  Private  Ex- 
change Switchboard  ;  R.  M.  Beard,  New 
York.  N.  Y.  App.  filed  April  15,  1914. 
Parts  sealed  within  closed  cabinet. 

1,185,366.  Dynamo-Electric  Machine;  A. 
Burke,  Erie,  Pa.  App.  filed  Oct.  9,  1907. 
Construction   of  stationary   element. 

1.185.369.  Relay;  F.  B.  Cook,  Chicago,  111. 
App.  filed  Dec.  14,  1914.  Minimum  move- 
ment of  armature. 

1.185.370.  Relay:  F.  B.  Cook,  Chicago,  111. 
App.  filed  Dec.  14,  1914.  Armature  made 
up  of  two  single-piece  armatures. 

1,185,371  Relay;  F.  B.  Cook,  Chicago,  111. 
App.  filed  Dec.  14,  1914.  Improved  means 
for  adjusting  floating  spring  contacts. 

1.185.372.  Telephony;  E.  R.  Corwin,  Chi- 
cago, 111.  App.  filed  April  5,  1913.  Ar- 
rangement of  selector  switches  (124 
claims). 

1.185.373.  Telephony;  E.  R.  Corwin.  Chi- 
cago, 111.  App.  filed  Jan.  16,  1914.  Oper- 
ator and  electromagnetic  control. 

1.185.374.  Telephony;  E.  R.  Corwin,  Chi- 
cago, 111.  App.  filed  Jan.  15,  1915.  Party 
line  system. 

1.185.375.  Telephony;  E.  R.  Corwin,  Chi- 
cago, 111.  App.  filed  July  30,  1915. 
"Holding"  switches,  etc.    (ninety  claims). 

1.185.376.  Telephony;  E.  R.  Corwin,  Chi- 
cago, 111.  App.  filed  July  30,  1915.  Each 
group  of  line  switches  provided  with  a 
master   switch    (seventy-six   claims). 

1,185,379.  Starting  ano  Regulating  of 
the  Speed  of  Dynamo  Electric  Ma- 
chines ;  F.  Cumont,  Paris,  France.  App. 
filed  Jan.  16,  1914.  Circuits  controlled 
from  circuits  through  which  main  motor 
current  is  not  passed. 

1.185.394.  Process  of  Melting  Scrap 
Metal  ;  A.  E.  Greene,  Chicago,  111.  App. 
filed  Jan.  23,  1911.  Charges  steel  scrap  in 
a  bath  in  electric  furnace. 

1.185.395.  Process  of  Melting  Steel 
Scrap  ;  A.  E.  Greene,  Chicago,  111.  App. 
filed  Dec.  18,  1912.  Saves  manganese  and 
silicon   from    manganese   steel   scrap. 

1.185.396.  Process  of  Refining  Ferro 
Metals  ;  A.  E.  Greene,  Chicago.  111.  App. 
filed  Dec.  27,  1912.  Decarbonizing  high- 
carbon  metal. 

1.185.397.  Combined  Process  of  Refining 
Metal  and  Reducing  Ore  ;  A.  E.  Greene, 
Chicago,  111.  App.  filed  Dec.  27,  1912. 
Removes  phosphorus  and  sulphur. 

1,185,407.  Electrolytic  Cell  ;  H.  C.  Jen- 
kins, London,  England.  App.  filed  Nov. 
9,  1915.  Electrolytic  action  concentrated 
upon  the  electrodes. 
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Death  of  Silvanus  P.  Thompson 

A  GREAT  loss  to  the  electrical  profession  and  to  the 
world  is  the  passing  of  Silvanus  Phillips  Thomp- 
son, whose  death  is  recorded  in  this  issue.  Professor 
Thompson  exercised  an  influence  in  electrical  engineer- 
ing literature  and  teaching  that  commanded  respect  in 
all  countries.  He  had  many  pupils,  friends  and  ad- 
mirers in  America  who  can  testify  to  his  success  as  a 
teacher  and  a  scholar.  From  being  a  teacher  of 
physics,  and  especially  of  optics  and  electricity, 
he  became  a  specialist  in  dynamo-electric  design. 
At  a  very  early  date  his  text-books  on  that  subject  be- 
came classics.  He  was  also  one  of  the  earliest  protago- 
nists of  electrical  power  transmission,  and  by  his 
earnest  advocacy  hastened  its  advent.  As  principal  of 
the  Finsbury  Technical  Institute  since  1885,  he  came 
into  direct  personal  contact  with  a  large  number  of 
technical  students  who  have  carried  his  stimulating  in- 
fluence through  their  work  to  all  parts  of  the  world.  As 
past-president  of  the  Institution  of  Electrical  Engineers 
and  of  the  British  Committee  of  the  International  Elec- 
trotechnical  Commission  he  was  recognized  as  the  dean 
of  the  British  electrical  engineering  profession. 

But  it  was  not  merely  in  electricity  that  his  writings 
were  well  known.  He  made  many  contributions  to  the 
history  of  science  and  philosophy.  All  his  writings 
were  characterized  by  a  charming  lucidity  and  direct- 
ness of  style.  Many  of  his  papers  are  delightful  ex- 
amples of  scientific  English.  Moreover,  he  was  not  only 
a  scholar  but  also  an  artist.  He  painted  and  loved  works 
of  art  and  had  the  soul  of  the  artist  associated  with 
the  mind  of  the  scientist.  Whole-hearted,  earnest  and 
devoted  to  the  history  and  the  development  of  electro- 
magnetic science  and  art,  our  readers  everywhere  will 
venerate  his  memory  as  that  of  a  great  pioneer  and  a 
noble  man. 


Cheap  Power  and  Industrial  Development 

WITH  the  growth  of  the  central  source  of  power 
is  coming  a  realignment  of  industries  around 
sources  of  power.  It  is  naturally  assumed  that  a  water- 
power  becomes  the  focus  of  a  cluster  of  industries.  In 
a  somewhat  similar  way  in  large  and  small  cities  de- 
pendable power  supply  electrically  distributed  from 
steam  plants  is  drawing  manufacturing  establishments. 
Whereas  the  central  station  manager  in  general  must 
still  seek  industrial  business  and  the  millennium  has  not 
arrived  when  the  isolated  plant  owner  voluntarily  sees 
the  advantages  of  low-cost  power  from  the  central  sta- 
tion, it  is  increasingly  evident  that  the  mountain  is 
moving  toward  Mahomet  and  that  industries  are  locat- 


ing where  market  facilities  and  cheap  power  are  both 
available.  There  are  many  interesting  aspects  in  this 
development.  Sudden  and  large  demands  for  power  in- 
duced by  the  war  have  forced  developments  in  some  sec- 
tions. Factory  owners  have  been  willing  to  change  the 
hours  of  work  in  order  to  get  the  demand  off  peak  and 
so  get  a  better  rate.  Industries,  in  other  words,  are 
fitting  themselves  to  power  supply,  reversing  the  old 
and  what  seems  to  be  the  natural  order. 


Leadership  in  Technical  Engineering  Problems 

THE  annual  convention  of  the  A.I.E.E.  to  be  held 
this  month  in  Cleveland,  coming  as  it  does  close 
upon  the  May  convention  of  the  N.E.L.A.  calls  at- 
tention to  the  distinctive  activities  of  these  two  great 
parallel  groups  within  the  industry  in  both  of  which 
many  individual  electrical  engineers  hold  membership. 
The  purposes  and  scope  of  these  two  associations,  which 
have  done  so  much  to  advance  the  industry  as  a  whole, 
have  been  and  should  continue  to  be  distinctly  different. 
The  American  Institute  of  Electrical  Engineers  is  and 
should  remain  the  professional  and  technical  engineer- 
ing body.  Fundamentally  the  National  Electric  Light 
Association  concerns  itself  rightly  with  the  public  pol- 
icy, applied  engineering  and  commercial  problems  of 
the  industry. 

Because  electrical  engineers  have  memberships  in 
common  in  these  two  bodies,  it  naturally  follows  that 
there  are  overlapping  problems,  and  occasionally  pa- 
pers have  been  presented  before  the  Institute  which  in- 
dicate the  chance  for  confusion  as  to  the  function  of 
each  of  these  great  groups.  Papers  not  strictly  within 
the  scope  of  its  activities  have  found  their  way  into 
the  Institute  proceedings. 

The  program  of  the  annual  meeting  of  the  Institute 
at  Cleveland,  however,  is  an  excellent  example  of  oppor- 
tunities for  leadership  of  that  body  in  the  technical  and 
professional  work  of  the  industry.  The  problems  of 
high-voltage  transmission,  for  example,  including  insu- 
lator design  and  voltage  measurement,  are  waiting  for 
solution  so  that  further  commercial  advance  will  be  pos- 
sible. The  papers  by  Dr.  Whitehead  and  F.  W.  Peek, 
Jr.,  are  notable  contributions  to  the  final  solution  of 
these  problems  and  show  admirably  the  function  and 
purpose  of  the  Institute  in  this  field  of  electro-physics. 
Similarly  in  the  other  sessions  subjects  are  presented 
which  form  groundwork  for  the  wider  application  of  the 
principles  suggested  in  the  fields  of  commercial  devel- 
opment and  operation. 

Both  the  N.E.L.A.  and  the  A.I.E.E.  have  reached  the 
point  in  their  development  where  the  specialization  of 
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their  activitiec  1b  natural,     rhere  1    great  work  (oi  each 
body  to  perform,  the  one  In  the  i "i « •  u  1  of  applied  engi 
neering  and  commercial  development,  the  other  in  the 
underlying  problems  of  engineering   analysis  and   re 
ch  winch  have  preceded  and  will  continue  to  pre 
cede  commercial  applical  ion. 


Thin  i  Con  Cables 

OUR   esteemed  contemporary,   The  Electrician,   re 
cently  published  an  abstrad  of  an  article  bj    M 
Elcechstaedter  on  three-core  cables,  in  which  it  appears 

that  certain  electrical  defects  arc  pointed  OUl  and  means 

suggested  for  avoiding  them.  A  very  common  form  of 
three-core  cable  employs  three  similar  and  equal  insu- 
lated conductors,  drapped  with  impregnated  hemp  be- 
tween them  in  an  enveloping  cylindrical  layer  of  insu- 
lation called  the  "girdle"  insulation,  which  is  finally  in- 
cased in  a  waterproof  leaden  sheath.  Owing  to  the  lack 
of  dielectric  uniformity  in  this  structure,  the  "girdle" 
insulation  is  apt  to  deteriorate  when  the  working  three- 
phase  voltage  exceeds  a  certain  critical  value,  and  then 
the  last  state  of  the  cable  is  worse  than  the  first. 

The  article  recommends  a  return  to  the  simple  single- 
conductor  type  of  construction,  by  suppressing  the  gir- 
dle insulating  layer  and  covering  each  of  the  three  indi- 
vidual insulated  wires  with  a  thin  metallic  envelop,  with 
a  plain  hemp  filling,  and  a  cylindrical  lead  sheath  over 
all.  In  such  a  structure,  the  insulation  thickness  on 
each  conductor  can  be  increased  advantageously,  with  a 
resultant  saving  of  insulation,  weight  and  cost.  The 
reasoning  in  the  article  is  attractive  and  plausible.  The 
outcome,  however,  suggests  that  it  may  be  still  better 
and  more  economical  to  separate  the  three  conductors, 
and  incase  each  in  its  own  lead  sheath,  thus  eliminating 
the  internal  metallic  envelop,  and  the  hemp  filling,  be- 
sides increasing  the  ease  of  handling  and  testing.  The 
article  is  in  this  sense  a  plea  for  single-conductor  lead 
cables. 


Corona  as  a  Measuring  Standard 

IT  is  only  very  recently  that  we  have  been  able  to  ar- 
rive at  definite  quantitative  notions  concerning  corona 
on  wires,  and  now  we  have  advanced  so  far  in  this  direc- 
tion that  it  is  seriously  and  sensibly  proposed  to  meas- 
ure high  voltages  by  their  corona-forming  criteria. 
Verily,  finis  coronat  opus.  The  apparatus  described  by 
Dr.  Whitehead  in  this  week's  issue,  which  has  been  de- 
signed for  this  purpose,  consists  essentially  of  an  insu- 
lated metallic  rod,  mounted  concentrically  within  a 
metallic  cylinder,  and  provided  with  means  for  varying 
the  air  pressure  within  the  cylinder  until  coronal  for- 
mation can  be  detected  on  the  rod.  The  theory  of  such 
a  device  is  delightfully  simple.  Air,  of  a  given  density, 
breaks  down  electrically  at  a  known  electric  intensity. 
If  the  rod  is  fitted  into  an  enveloping  cylinder  only  a 
little  larger  in  diameter  than  the  rod,  any  such  initial 
breakdown  in  the  air  at  the  rod's  surface  causes  a  com- 
plete rupture,  or  electric  discharge,  between  rod  and 
envelop.     That  is,  there  is  hardly  any  division  in  time 


or  in  fact  between  ftrsi  breakdown  and  complete  break 

down;    becau  e   the  first    breakdown   leave     the   layer  ol 

air  weaker  than  before.     Bui   if  the  envelop  is  much 

larger  than  the  roil,  or  lias,     ay,  ten   rod  diameters,  then, 

curiously  enough,  an  Initial  breakdown  of  the  air  near 
the  hi  fare  of  the  rod  may  strengthen  the  remainder  ol 
t he  insulal  ing  air  wall.    In  such  a  case  t he  inil ial  break 

down   ma\    not    precipitate  discharge  l.ut    will  onlj    SStab 
lish  corona. 

With  an  enveloping-cylinder  diameter  ten  times  that 
of  the  inclosed  rod,  an  enlargement  of  the  rod  to  twice 
its  diameter  would  diminish  the  air-wall  thickness  but 
would  increase  its  dielectric  strength,  and  this  would 
continue,  as  the  rod  swelled  in  diameter,  until  the  cyl- 
inder's internal  diameter  was  only  £  or  2.303  times  the 
rod  diameter,  after  which,  further  swelling  of  the  rod 
would  necessarily  weaken  the  air  wall.  Consequently, 
when  initial  discharge  occurs  on  a  thin  rod  within  a  cyl- 
inder, it  tends  to  ionize  the  immediately  surrounding 
air  and  to  make  it  partially  conducting,  which  is  akin, 
in  effect,  to  causing  the  conducting  rod  to  swell.  But 
this  increases  the  dielectric  strength  of  the  remaining 
air,  and  tends  to  stop  further  electric  rupture.  Unless, 
then,  the  voltage  is  greatly  in  excess,  it  will  merely  pro- 
duce initial  breakdown  or  corona,  without  producing 
complete  rupture  or  short-circuit.  The  critical  condi- 
tions for  initial  or  coronal  rupture  are  so  sharply  de- 
fined and  so  easily  recognized,  that  the  apparatus  be- 
comes a  high-voltage  voltmeter,  with  one  sharp  mark 
on  the  scale.  By  adjustably  controlling  the  air  pressure 
in  the  chamber,  however,  a  fairly  wide  range  of  meas- 
urable voltages  can  be  obtained,  since  the  dielectric 
strength  of  air  varies  directly  in  proportion  to  the 
density. 

It  is  certainly  to  be  hoped  that  this  instrument  will 
be  found  as  practicable  as  the  description  makes  it  ap- 
pear. At  very  high  voltages,  sphere-gap  measurers 
take  up  so  much  space  that  there  is  but  little  room  for 
the  rest  of  the  apparatus  in  an  ordinary  chamber.  The 
corona  voltmeter  seems  to  possess  a  considerable  advan- 
tage from  this  standpoint  and  therefore  gives  promise 
of  costing  less  in  house  rent. 


The  Inspection  and  Testing  of  Oil 

DESPITE  the  old  saying  that  oil  and  water  will  not 
mix,  it  is  painfully  evident  in  power  transmission 
work  that  transformer  oil  does  in  one  way  or  another 
take  up  water  to  an  amount  that  is  serious  when  insu- 
lation values  are  considered.  Progressive  companies, 
therefore,  find  it  desirable  and  necessary  to  keep  close 
track  of  the  insulating  propertips  of  transformer  oil,  to 
test  it  with  reasonable  frequency  and  to  treat  it  so  that 
it  may  recover  its  insulating  properties  if  deterioration 
is  shown.  A  brief  article  elsewhere  in  this  issue  de- 
scribes the  system  of  caring  for  oil  as  worked  out  by  the 
Georgia  Railway  &  Power  Company.  It  seems  to  be  an 
excellent  example  of  first-class  practice  and  could  be 
generally  followed. 

The   oil    is    sampled    at   regular    intervals — from   in- 
door transformers   every  three  months,   from   medium 
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voltage  out-door  transformers  every  two  months,  and 
from  the  110,000-volt  main  transformers  monthly.  As 
will  be  seen,  the  scheme  of  testing  delivers  oil  to  the 
laboratory  in  exactly  the  same  state  that  it  is  found 
in  the  transformers.  If  for  any  reason  the  insulating 
power  of  the  oil  is  too  low  the  oil  in  the  transformer 
is  treated  in  a  filter  press  until  it  comes  back  to  a 
40,000-volt  test.  Particular  care  is  taken  to  dry  the 
filter  papers  in  an  electric  oven  before  using,  and  to 
change  them  frequently  if  required.  At  present  two 
filter  stacks  are  in  use  for  purifying  the  oil  to  decrease 
the  time  required,  particularly  on  out-of-town  work. 
By  this  means  one  man  is  able  to  complete  filtering  the 
oil  for  a  bank  of  transformers  in  less  time  than  was 
required  for  a  single  press  worked  in  two  shifts  by  two 
men.  Incidentally,  it  is  found  that  letting  the  oil  settle 
over  night  gives  better  results  than  attempting  to  work 
the  filter  press  a  large  part  of  the  twenty-four  hours. 
With  careful  attention  to  detail  it  is  found  that  600  gal. 
of  oil  in  a  transformer  bank  can  be  completely  filtered 
and  brought  up  to  the  40,000-volt  test  in  three  days' 
working  time,  including  the  transportation  of  the  filter 
press  from  the  railroad,  uncrating  and  setting  it  up, 


filtering  the  oil  and  then  recrating  the  press  and  de- 
livering the  apparatus  back  to  the  station  for  shipment 
to  the  next  job. 

The  method  followed  is  an  excellent  example  of  a 
well-ordered  system  in  dealing  with  a  non-inviting  job, 
but  one  which  is  absolutely  necessary  for  obtaining  the 
best  service  from  a  high-voltage  system.  Mere  inspec- 
tion of  the  transformer  is  too  frequently  neglected,  par- 
ticularly on  large  networks  where  the  banks  are  widely 
scattered  and  in  all  sorts  of  situations.  It  is  very  < . 
for  a  trivial  leak  to  start  which  may  end  in  disaster  if 
the  condition  of  the  transformers  be  not  thoroughly 
watched.  When  one  remembers  that  high-voltage  sys- 
tems are  often  subject  to  strains  considerably  in  e.v 
of  the  nominal  voltage,  it  is  evident  that  taking  chances 
with  the  quality  of  the  oil  is  very  bad  business.  It  is 
also  evident  that  if  proper  care  is  to  be  taken  of  the 
transformers  on  a  large  system  it  must  be  done,  not  in 
a  haphazard  way  but  by  some  such  well-ordered  plan 
of  regular  attention  which  although  it  may  take  the 
time  of  one  or  two  men  of  the  operating  force  cannot 
be  measured  in  value  by  the  labor  charge.  These  points 
are  justly  emphasized  in  the  paper  before  us. 


ANNOUNCEMENT  has 
been  made  of  the 
»  purchase  of  Electrical  Merchandise  and  its 
incorporation  in  a  new  monthly  journal,  Electri- 
cal Merchandising,  to  be  issued  monthly  by  the 
publishers  of  the  Electrical  World.  This  an- 
nouncement must  seem  a  logical  and  natural  devel- 
opment to  our  readers  who  have  followed  in  the 
columns  of  the  Electrical  World,  the  trend  of 
the  constantly  widening  market  for  electrical  goods. 

For  forty  years  the  Electrical  World  has  served 
the  industry  as  the  recorder  and  interpreter  in  the 
science  and  art  of  electrical  engineering.  Within 
that  time  has  come  a  multiplication  of  activities 
within  the  industry  as  the  products  of  the  engi- 
neers and  manufacturers  have  found  wider  and 
wider  application.  The  editors  of  the  Electrical 
World,  imbued  with  the  ideals  and  traditions  of  a 
journal  which  has  seriously  endeavored  to  lead  and 
mold  opinion  for  the  good  of  the  industry,  have 
met  this  demand  from  time  to  time  by  adding  to 
its  staff  special  contributors  and  editors  who  could 
correctly  interpret  not  only  the  technical  and  en- 
gineering advance  within  the  industry,  but  the 
broad  problems  of  industrial  and  commercial  activ- 
ity which  mesh  with  them. 

In  this  development  the  Electrical  World  has 
viewed  these  commercial  problems  of  widening  the 
application  of  electricity  from  the  viewpoint  of  the 
executive,  presenting  the  news  of  these  developments 
so  that  these  men  in  all  branches  of  the  industry, 
whether  designing  engineers,  central  station  man- 
agers or  heads  of  businesses  in  the  jobbing  and  con- 
tracting fields,  could  build  their  own  business  by  a 
knowledge  of  the  advances  in  all  lines  in  the  indus- 
try as  a  whole.  This  the  Electrical  World  will 
continue  to  do. 


An  Added  Service  to  Readers 


But  within  the  past  five 
years  there  have  grown  up 
many  problems  of  detailed  trade  and  merchandising 
character  which  the  lack  of  space  alone,  if  no  other 
reason,  would  prevent  being  properly  considered  in 
the  weekly  Electrical  World.  Out  of  the  detailed 
activities  of  the  selling  and  merchandising  side  of 
manufacturing  and  distributing  electrical  products, 
with  the  jobbers,  dealers  and  contractors,  with  new- 
business  departments  in  central  stations,  has  grown 
a  sales  group  which  bands  together  several 
thousand  men  within  the  industry  as  an  "electrical 
trade."  For  this  group,  hitherto  not  served  collec- 
tively by  any  journal,  the  publishers  of  the  Elec- 
trical World  will  supplement  its  service  by  the 
monthly  journal  for  the  electrical  trade  to  be  known 
as  Electrical  Merchandising. 

The  editors  will  approach  the  trade  problems  of 
selling  with  the  same  seriousness  of  purpose 
which  has  been  and  will  continue  to  be  the  ideal  in 
making  the  weekly  Electrical  World  the  inter- 
preter of  the  professional  engineering,  public  rela- 
tions and  industrial  and  commercial  advance. 

In  inaugurating  this  broadened  service,  the  edi- 
tors wish  to  acknowledge  their  appreciation  for  the 
expressions  of  interest  which  have  greeted  the  pre- 
liminary announcements  of  the  publishers.  Readers 
of  the  Electrical  World,  in  whose  departments  and 
in  whose  organizations  the  new  journal  will  find  its 
place,  have  corroborated  the  judgment  of  editors  and 
publishers  in  stating  that  a  journal  is  now  needed 
which  will  extend  the  service  of  the  Electrical 
World  in  the  detail  of  selling  methods. 

To  crystallize  the  ideas  of  these  readers  and  our 
own  we  shall  present  the  editorial  purposes  of  Elec- 
trical Merchandising  in  a  series  of  editorial  an- 
nouncements in  later  issues. 
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Dallas  Negotiations  Fail 

Hock  m  Controversy  Between  the  Citj   of  Dallai  end  the 
Sunt  Railway  and  Electric  Lighl  Companii 
Valuations,  Earning!  and  City  Control 

All  efforts  to  reach  a  compromise  in  the  controversy 
between  the  city  of  Dallas  and  the  street  railway  and 
electric  light  companies  as  to  valuations,  earnings  and 

City    control    Of    rates    and    bet tennents    are    deadlocked, 

rding  to  a  formal  statement  just  issued  from  the 
office  of  .Mayor  Henry  D.  Lindsley. 

At  the  municipal  election  on  April  1  the  voters  of 
Dallas  adopted  the  valuations  tor  these  properties  fixed 
by  Edward  Bemis  in  his  report— $3,600,000  on  the  light 
plant  of  the  Dallas  Electric  Light  &  Power  Company 
and  $3,500,000  on  the  various  street  railway  systems — 
and  indorsed  model  service-at-cost  franchises  to  give  the 
companies  a  net  earning  of  7  per  cent  on  these  valua- 
tions. 

Since  then  negotiations  have  been  under  way  between 
city  officials  and  the  companies  owning  the  properties 
with  a  view  to  reaching  a  compromise.  The  utility 
companies  insisted  that  their  valuation  figures  of  $4,- 
400,000  for  the  electric  light  plant  and  $4,100,000  for 
the  street  railway  properties  east  of  Trinity  River  be 
taken  as  a  basis,  and  on  this  the  negotiations  broke. 

Immediately  following  the  election  on  April  4,  O.  D. 
Young,  vice-president  of  the  General  Electric  Company, 
which  owns  certain  securities  of  the  various  utility 
properties  of  Dallas,  and  which,  it  was  announced,  had 
secured  an  option  on  these  properties  from  Stone  & 
Webster,  entered  negotiations  with  the  city  of  Dallas, 
looking  to  a  reorganization  of  the  various  companies  so 
as  to  meet  the  requirements  of  the  city.  Subsequently, 
J.  F.  Strickland  and  C.  W.  Hobson  of  Dallas  were 
brought  into  the  negotiation.  It  was  explained  that  Mr. 
Strickland  would  undertake  the  organization  of  the 
electric  light  company  and  Mr.  Hobson  would  undertake 
to  organize  the  street  railway,  provided  a  mutually  sat- 
isfactory conclusion  could  be  reached  on  the  franchises 
themselves. 

In  the  course  of  the  negotiations  that  followed  the 
utility  companies  offered  to  yield  on  various  points,  but 
remained  steadfast  in  the  announcement  that  no  valua- 
tion figures  would  be  accepted  except  those  fixed  by  the 
company,  which  are  $1,400,000  in  excess  of  those  fixed 
by  Mr.  Bemis.  Among  the  concessions  offered  by  the 
utility  companies  were:  (a)  Expenditure  of  $5,000,000 
on  traction  improvements  in  three  years.  (&)  Building 
of  two  interurban  lines  in  three  years,  each  30  miles 
long,  to  cost  at  least  $2,500,000.  (c)  An  8-cent  light 
rate  immediately,  and  a  7-cent  light  rate  one  year  from 
Nov.  1.  (d)  Promise  that  light  rates  would  never  go 
higher  than  at  present,  even  under  the  service-at-cost 
systems,  (e)  Installation  of  the  "London  sliding  scale" 
of  light  rates  by  which  the  company  would  be  given  a 
percentage  of  whatever  saving  might  be  effected  by  the 
introduction  of  economies.  (/)  A  1-cent  light  and 
power  rate  for  factories. 

During  the  negotiations  it  was  understood  by  both 
parties  that  the  franchises  might  be  modified  in  matters 
of  detail  that  would  make  them  more  workable,  if  it  could 
be  demonstrated  that  such  changes  were  necessary, 
and  that  in  all  things  other  than  the  fundamental  mat- 


i.i  voted  on  by  the  people  of  Dallas,  the  attitude  of 
the  board  of  commissioners  would  be  to  adjust  all  differ- 
ences in  a  spirit  of  fairness  so  that  a  conclusion  would 
be  reached. 

According  to  a  public  statement  by  thi  Mayor,  it 
as  that  an  agreement  could  be  reached  with  regard 
to  all  points  of  differences,  in  so  far  as  the  city  admin- 
istration is  concerned,  and  on  a  basis  which  could  be 
recommended  by  the  administration  as  fair  and  just  to 
the  people  of  Dallas  and  in  conformity  with  their  ex- 
pressed wishes  at  the  polls  on  April  4,  except  as  to  the 
valuations  of  the  properties.  Mayor  Lindsley  in  his 
statement  also  said  that  at  the  last  conference  on  June 
3,  after  all  other  questions  had  been  determined,  the 
representatives  of  the  public  utilities  still  insisted  that 
they  would  want  a  valuation  of  $4,400,000  for  the  elec- 
tric light  and  power  property  and  a  valuation  of  $4,100,- 
000  for  the  street  railway  property  east  of  Trinity  River. 


Entertainment  Features  of  A.  I.  E.  E. 
Convention 

The  American  Institute  of  Electrical  Engineers  will 
hold  its  thirty-third  annual  convention  at  the  Hollenden 
Hotel,  Cleveland,  Ohio,  during  the  last  four  days  in 
this  month.  In  addition  to  the  technical  program  which 
was  announced  in  these  columns  on  May  27,  a  number 
of  entertainment  features  have  been  planned. 

A  luncheon  for  the  visting  ladies  will  be  given  on 
June  27  at  Halle  Brothers'  store,  Euclid  and  East 
Twelfth  Streets,  followed  by  a  shopping  tour,  in  which 
many  of  the  more  important  and  distinctive  stores  will 
be  visited.  That  evening  a  dinner-dance  and  reception 
will  be  given  in  the  assembly  room  of  the  Hollenden 
Hotel.  Immediately  after  dinner  President  J.  J.  Carty 
will  introduce  President-Elect  Harold  W.  Buck.  While 
the  floor  is  being  cleared  a  reception  will  be  held  in  the 
north  room  for  the  president,  president-elect  and  other 
officers  of  the  institute.  Dancing  will  continue  until 
midnight. 

An  automobile  trip  through  the  parks,  boulevards  and 
residence  districts  of  the  east  side  of  the  city  is  planned 
for  the  next  afternoon.  In  the  evening  a  theater  party 
at  the  Colonial  Theater  will  be  held  for  the  ladies. 

Thursday  is  the  big  recreation  day.  During  the 
afternoon  an  outing  will  be  held  at  Nela  Park,  at  which 
athletic  sports  will  be  the  predominating  feature.  There 
will  be  a  ball  game,  tug-of-war  and  other  contests  for 
both  the  ladies  and  the  men,  with  appropriate  prizes 
for  each  event.  Dinner  will  be  served  at  the  park,  after 
which  special  cars  will  transport  those  attending  to  the 
Shaker  Heights  Country  Club,  where  the  presentation 
of  the  past-president's  badge  will  take  place,  followed 
by  dancing. 

The  last  day  will  be  given  over  entirely  to  a  boat  trip 
on  Lake  Erie.  Put-in-Bay  will  be  visited  to  give  those 
interested  an  opportunity  to  see  Perry's  monument. 

The  usual  tournament  for  the  Mershon  golf  trophy 
will  be  held  with  preliminary  rounds  at  the  Shaker 
Heights  Country  Club  and  finals  at  Mayfield,  said  to  be 
the  third  best  course  in  the  country.  Arrangements  are 
also  being  made  to  hold  a  tennis  tournament. 
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Silvanus  Thompson  Dead 

Noted  English  Physicist  and  Electrical  Engineer  Passes  Away 
in  London  in  His  Sixty-sixth  Year 
Silvanus  Phillips  Thompson,  noted  electrical  engineer 
and  physicist  and  one  of  the  most  brilliant  writers  on 
electricity  and  magnetism  in  the  English  language,  died 
in  London  on  June  13,  in  his  sixty-sixth  year. 

Silvanus  Phillips  Thompson  was  born  at  York,  Eng- 
land, on  June  19,  1851,  and  was  educated  at  the  Friends' 
School  in  that  city.  He  subsequently  studied  at  the 
Founders'  College,  and  in  1869  graduated  from  London 
University  with  the  degree  of  B.A.  Having,  however,  a 
preference  for  science  rather  than  literature,  he  took  up 
the  study  of  chemistry  and  physics  at  the  Royal  School 
of  Mines,  supplemented  by  visits  to  the  University  of 
Heidelberg,  Germany,  and  other  foreign  institutions. 
In  1875  he  graduated  as  a  bachelor  of  science  from  the 
University  of  London,  and  three  years  later  took  the 
degree  of  doctor  of  science.  In  the  meantime  he  had 
been  acting  as  lecturer  in  physics  in  the  then  newly- 
established  University  College  at  Bristol,  and  in  1878 
he  was  appointed  professor  of  experimental  physics  in 
Bristol  University  College.  From  the  time  that  he  en- 
tered on  his  duties  at  Bristol,  Professor  Thompson 
made  important  contributions  to  contemporary  science. 
His  investigations  ranged  from  the  chromatic  aberration 
of  the  eye  to  the  form  of  coils  in  the  tangent  galvanome- 
ter. The  curious  optical  illusion  "strobic  circles"  was 
his  discovery,  and  his  application  of  the  magnetic  fig- 
ures formed  with  iron  filings  to  the  illustration  of 
electrodynamic  relations  and  to  the  elucidation  of  the 
action  of  the  dynamo-electric  machine  are  well  known. 
Professor  Thompson  also  had  the  honor  of  having  ap- 
plied Clerk  Maxwell's  electro-magnetic  theory  of  light 
to  the  explanation  of  the  behavior  of  tourmaline  crystals 
in  their  action  upon  polarized  light,  and  he  constructed 
electro-optic  models  of  these  crystals  out  of  iron  wire 
and  glass.  He  also  discovered  the  circumstance  that  the 
heavy  metals,  such  as  uranium  and  osmium,  are  better 
emitters  of  Roentgen  rays  than  those  of  lighter  atomic 
weight. 

Professor  Thompson  was,  probably,  best  known  by  his 
work  among  the  applications  of  science  than  in  the  more 
recondite  fields  of  abstract  physics.  His  studies  upon 
dynamo-electric  machines  are  familiar  to  all  electricians, 
and  his  Cantor  lectures  on  the  subject  delivered  in  the 
autumn  of  1883  established  his  reputation  as  a  thinker 
and  lecturer  on  the  construction,  theory  and  mode  of 
working  of  dynamo-electric  machines.  Professor 
Thompson's  "Elementary  Lessons  in  Electricity  and 
Magnetism"  has  been  one  of  the  most  widely-read  treat- 
ises on  that  subject,  and  has  been  printed  in  French, 
German,  Italian,  English  and  Polish  editions.  In  1884 
he  published  his  treatise  on  "Dynamo-electric  Machin- 
ery," which  has  been  translated  into  French  and  Ger- 
man. He  also  published  several  other  works,  including 
"The  Electromagnet,"  "Polyphase  Electric  Currents  and 
Motors,"  "Michael  Faraday— His  Life  and  Work," 
"Light,  Visible  and  Invisible,"  and  a  translation  of  the 
Epistle  of  Peregrinus  or  "De  Magnete."  His  latest 
work,  "Life  of  Lord  Kelvin,"  in  two  volumes,  appeared 
in  1910. 

Professor  Thompson's  electrical  library  is  probably 
the  most  complete  of  any  in  private  hands  and  is  espe- 
cially rich  in  early  magnetic  works.  In  1885  he  was 
elected  to  fill  the  chair  of  physics  at  the  City  and  Guilds 
Technical  College,  Finsbury,  where  he  was  also  princi- 
pal. He  was  an  able  instructor  on  electrical  subjects 
and  made  numerous  contributions  to  the  proceedings 
of  the  various  technical  societies  in  England.  He  was 
a  fellow  of  the  Royal  Society,  of  the  Royal  Astronomical 
Society;  a  member  of  the  Royal  Academy  of  Sciences 


at  Stockholm  and  of  the  American   Philosophical   So- 
ciety; honorary  M.D.,  of  Koenigsberg;  a  past-president 

of  the  Institute  of  Electrical  Engineers;  past-president 
of  the  Physical  Society;  honorary  vice-president  of  the 
Electrical  Exhibition  at  Frankfort  in  1891;  delegate  to 
the  Electrical  Congress  of  Chicago  in  1893,  past-pi 
dent  of  the  Roentgen  Society,  a  delegate  to  the  Italian 


Congress  of  Electricians  in  1899;  past-president  of  the 
Optical  Society,  Illuminating  Engineers  Society,  the 
Optical  Conference  in  1912,  of  the  Settee  of  Odd  Vol- 
umes Club,  and  one  of  the  founders  of  the  well-known 
Gilbert  Club.  He  was  an  honorary  member  of  the 
American  Institute  of  Electrical  Engineers. 


I.  E.  S.  Elects  Officers 

A  meeting  of  the  council  of  the  Illuminating  Engi- 
neering Society  was  held  on  June  8,  in  the  general 
offices  of  the  society,  29  West  Thirty-ninth  Street,  New 
York.  Reports  were  received  from  the  chairmen  of  the 
various  standing  and  special  committees  and  from  the 
representatives  of  the  various  sections  of  the  society.  A 
special  report  was  received  from  the  committee  in  charge 
of  the  annual  convention  and  also  the  lecture  course 
which  is  to  be  given  at  the  University  of  Pennsylvania 
in  the  fall. 

The  annual  election  of  officers  resulted  as  follows: 
William  J.  Serrill,  president;  M,  G.  Lloyd,  vice-presi- 
dent representing  Chicago  section;  T.  H.  Piser,  vice- 
president  representing  New  England  section;  George 
S.  Crampton,  vice-president  representing  Philadelphia 
section;  C.  E.  Clewell,  general  secretary-;  L.  B.  Marks, 
treasurer,  and  directors,  C.  A.  Luther,  D.  McFarlan 
Moore,  P.  G.  Nutting. 

William  J.  Serrill,  the  newly-elected  president,  was 
born  on  Nov.  10,  1862,  at  Darby,  Pa.  He  was  graduated 
from  the  University  of  Pennsylvania  in  1883  as  a 
mechanical  engineer.  For  two  years  he  was  employed 
with  the  Southwark  Foundry  &  Machine  Company  in 
Philadelphia,  and  in  June,  1885,  he  entered  the  employ 
of  the  United  Gas  Improvement  Company  of  Philadel- 
phia. Since  that  date  he  has  served  in  various  capacities 
in  the  engineering  department  of  that  company,  and  is 
now  the  engineer  of  appliances.  In  1897,  when  the 
United  Gas  Improvement  Company  leased  the  Philadel- 
phia Gas  Works,  Mr.  Serrill  assumed  the  position  of 
engineer  of  distribution  of  the  Philadelphia  Gas  Works, 
which  he  still  holds.  He  served  as  chairman  of  the  Phil- 
adelphia section  of  the  I.E.S.,  1910-1911,  as  vice-presi- 
dent, 1912-1913  and  1913-1914.  and  as  treasurer  of  the 
society  1911-1912. 
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Water-Fower  Legislation 

Bynoi  P  d  Laws  Now  Before  CongreM  and  Theii  Chid 

Point    ..i  Differ  n>  c  Outlini  d 

There  has  been  some  confusion  In  the  minds  <»t'  many 
in  the  electrical  industry  aa  t<>  the  exacl  status  of  wa 
tor  power  legislation  and  more  particularly  on  the  func- 
tions of  the  four  bills  now  under  debate.    For  thai  rea 
son  we  append  herewith  a  review  of  the  various  n  i 
urea  together  with  thru-  points  of  difference. 

Water-powers  in  navigable  streams    are    under  the 

jurisdiction    of    the    War    I  >epart  ment    and    involve 

arate  legislation  from  water-powers  on  the  public  do 
main.  The  government  lands  necessary  to  the  develop- 
ment o(  water-power  on  non-navigable  streams  are 
under  the  control  of  the  Departments  of  the  Interior 

and  of  Agriculture.  The  Shields  bill  and  the  opposite 
Adamson  hill  originating  respectively  in  the  Senate  and 

the  House  of  Representatives  have  to  do  with  water 

powers  on  navigable  streams  while  the  Myers  hill  and 
its  rival,  the  Ferris  hill  the  former  the  Senate  hill  and 
the  latter  the  House  of  Representatives  measure — deal 
with  water-powers  on  the  public  domain.  The  issue  is 
sharply  defined,  the  electrical  industry  and  banking  in- 
terests leaning  toward  the  Shields  and  Myers  hills, 
while  the  Adamson  and  Ferris  bills  are  favored  by 
conservationists  represented  by  Gifford  Pinchot. 

Navigable  Stream  Bills 

The  Shields  bill  passed  the  Senate  on  March  8,  191G, 
by  a  vote  of  4G  to  22  after  five  weeks'  debate.  The 
committee  on  interstate  and  foreign  commerce  of  the 
House  of  Representatives,  to  whom  the  bill  was  re- 
ferred, struck  out  all  but  the  enacting  clause  and  wrote 
a  new  bill  known  as  the  Adamson  bill  which,  while  re- 
taining much  of  the  structure  and  fundamental  fea- 
tures of  the  Senate  bill,  differs  from  it  in  many  par- 
ticulars. 

Both  bills  set  forth  the  conditions  and  stipulations 
under  which  the  United  States  shall  give  consent  to  the 
placing  of  dams  and  of  appurtenant  water-power 
structures  in  navigable  streams.  They  have  many  pro- 
visions in  common  and  at  some  places  the  language  is 
identical.     Their  principal  features  are  as  follows: 

Under  the  Shields  bill  permits  to  develop  water-power 
in  navigable  streams  are  to  be  given  by  the  Secretary 
of  War.  The  bill  sets  forth  at  length  the  general  terms 
and  stipulations,  and  the  Secretary  of  War  is  made  the 
administrative  authority  to  carry  those  terms  and  stipu- 
lations into  effect.  The  Adamson  bill  sets  forth  terms 
and  stipulations  in  detail,  but  requires  the  prospective 
power  developer  to  secure  a  special  act  from  Congress 
in  each  case. 

The  Shields  bill  provides  for  a  permit  period  of  fifty 
years,  at.  any  time  after  which  the  government  may  on 
two  years'  notice  take  over  the  property  for  itself  or 
for  a  subsequent  grantee  by  paying  the  fair  value  of 
the  property  not  including  the  rights  granted  by  the 
government.  The  Adamson  bill  contains  provisions 
somewhat  similar  except  that  it  provides  that  all  rights 
shall  cease  at  the  end  of  fifty  years. 

Both  the  Shields  and  the  Adamson  bills  provide  for 
the  protection  of  the  public  interests  as  follows:  (a) 
The  public  service  commissions  of  the  States  in  which 
the  water-power  is  located  is  given  supervision  of  rates 
and  service  when  the  business  is  intrastate,  and  the 
same  regulatory  authority  is  conferred  upon  the  Secre- 
tary of  War  when  the  business  is  interstate,  (b)  The 
Secretary  of  War  is  given  authority  to  examine  the 
books  of  the  grantees  and  to  require  them  to  submit 
sworn  statements  of  every  detail  of  their  business 
transactions.  (c)  Provision  is  made  for  cancellation 
of  the  grant  in  case  the  grantee  fails  to  comply  with 


the  terms,    (d)  Unlawful  trust  or  monopoly  or  re  trainl 
of  t  rade  Is  forbidden. 

Both    the   Shields   and    the   Adamson    hills   require   the 

grantee   <"l    to  install  at  his  own  expense  locks,   booms, 

luices,  signals  or  other  Structures  in  aid  of  navigation; 

(6)    to   furnish   free  of  cost   power   for  operation  of  the 

ne;  (c)  to  reimburse  the  United  Statei    i^r  the  cost 

of  investigation  and  supervision  incidental  to  the  tran 
action;  (<£•)  to  pay  the  United  States  for  benefits  ac- 
cruing from  headwater  improvements  established  and 
maintained  by  the  United  States;  (e)  to  pay  the  United 
Slates  annual  charges  for  the  use  of  any  government 
land  used  in  power  development. 

I'he  Shields  bill  provides  that  work  under  a  permit 
must  lie  begun  within  two  years  of  the  date  thereof, 
and  completed  within  such  time  as  may  be  specified  by 
the  Secretary  of  War,  while  the  Adamson  bill  provides 
that  work  must  be  begun  within  one  year  and  be  com- 
pleted within  five  years  thereafter.  Both  bills  provide 
for  diligent,  orderly  and  reasonable  development,  and 
continuous  operation  of  the  water-power  subject  to  mar- 
ket conditions. 

Both  bills  provide  that  contracts  for  the  sale  of  hydro- 
electric energy  may  be  made  for  terms  extending  be- 
yond the  fifty-year  period  with  the  permission  of  the 
public  service  commission  having  jurisdiction  and  of 
the  Secretary  of  War.  The  Adamson  bill  provides,  how- 
ever, that  such  contracts  shall  not  extend  more  than 
twenty  years  beyond  the  fifty-year  period. 

The  Adamson  bill  provides  that  not  more  than  50  per 
cent  of  the  output  of  any  plant  shall  be  sold  to  one  con- 
sumer, and  that  no  power  shall  be  sold  through  a  dis- 
tributing company  without  the  consent  of  the  Secretary 
of  War. 

The  Adamson  bill  excludes  "intangible  values"  in  the 
fixing  of  rates  or  in  the  taking  over  of  the  property. 

The  Adamson  bill  reserves  the  right  to  Congress  to 
alter,  amend  or  repeal  the  act,  and  provides  that  the 
grantee  shall  be  entitled  to  no  indemnity  for  damages 
occasioned  thereby.  The  Shields  bill,  on  the  other  hand, 
reserves  the  right  to  alter,  amend  or  repeal,  but  pro- 
vides that  if  a  grantee  acting  in  pursuance  of  any 
grants  made  thereunder  has  expended  his  money  and 
established  property,  such  expenditures  and  property 
shall  be  considered  as  property  rights  of  which  the 
grantee  shall  not  be  deprived  except  by  due  process  of 
law. 

Public  Domain  Bills 

The  House  of  Representatives  passed  the  Ferris  pub- 
lic domain  water-power  bill  on  Dec.  8,  1915.  The  Senate 
public  lands  committee,  to  whom  it  was  referred  upon 
reaching  the  Senate,  struck  out  all  but  the  enacting 
clause  and  wrote  a  new  bill  known  as  the  Myers  bill. 

The  Myers  bill  with  committee  amendments  sub* 
mitted  on  March  14,  1916,  is  the  same  in  principle  as 
the  Shields  bill,  while  the  Ferris  bill  passed  by  the 
House  of  Representatives  on  Jan.  8,  1916,  is  comparable 
with  the  Adamson  bill. 

The  Ferris  bill  authorizes  and  empowers  the  Secre- 
tary of  the  Interior  to  lease  lands  of  the  United  States 
for  water-power  purposes  under  such  terms  and  condi- 
tions as  he  may  prescribe.  The  Myers  bill,  on  the  other 
hand,  authorizes  and  directs  the  Secretary  of  the  Inte- 
rior to  issue  leases  to  all  who  comply  with  the  other 
terms  of  the  law. 

The  term  of  lease  under  the  Ferris  bill  is  for  not 
more  than  fifty  years,  at  the  end  of  which  all  rights 
lapse,  unless  a  new  lease  is  negotiated  or  unless  the 
government  takes  over  the  property  for  itself  or  for 
another  lessee.  The  Myers  bill  provides  that  if  at  the 
end  of  the  fifty  years  the  property  is  not  taken  over 
and  no  new  lease  negotiated,  that  it  will  continue  in  pos- 
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session  of  the  lessee  under  the  terms  of  the  original 
lease,  until  the  United  States  carries  into  effect  such 
intentions  as  it  may  have  with  respect  to  the  property. 
The  two  bills  are  identical  in  providing  that  each 
lease  shall  provide  for  the  diligent,  orderly  and  reason- 
able development  and  continuous  operation  of  the  water- 
powers  subject  to  market  conditions,  but  the  Ferris  bill 
prohibits  the  sale  to  any  one  consumer  of  electrical 
energy  in  excess  of  50  per  cent  of  the  total  output. 
The  Myers  bill  does  not  contain  this  restriction.  The 
Ferris  bill  provides  that  the  regulation  of  interstate 
service  is  conferred  on  the  Secretary  of  the  Interior, 
while  the  Myers  bill  vests  that  authority  in  the  Inter- 
state Commerce  Commission. 

The  Ferris  bill  provides  that  there  shall  be  no  phys- 
ical combination  of  plants  or  lines  for  the  generation, 
distribution  and  use  of  power  without  the  consent  of 
the  Secretary  of  the  Interior. 

The  Ferris  bill  prohibits  the  delivery  or  sale  of  power 
to  a  distributing  company  in  the  manner  already  stated 
in  connection  with  the  Adamson  bill,  while  the  Myers 
bill  makes  no  prohibition. 

The  Ferris  bill  provides  that  no  lessee  shall  create 
any  lien  on  any  power  project  developed  under  the  lease 
except  that  same  be  approved  by  the  Secretary  of  the 
Interior,  while  the  Myers  bill  provides  that  any  suc- 
cessor in  interest  shall  be  subject  to  all  the  terms  and 
conditions  of  the  approval  to  the  same  extent  as  though 
he  were  the  original  lessee. 

Both  bills  provide  that  after  fifty  years,  upon  not  less 
than  three  years'  notice,  the  United  States  shall  have 
the  right  to  take  over  the  properties  which  may  have 
been  acquired  by  any  lessee  which  are  independent  in 
whole  or  in  part  for  their  usefulness  on  a  continuation 
of  the  lease.  The  Myers  bill  also  provides  that  the 
government  shall  have  the  right  to  take  over  on  mutual 
agreement  a  severable  and  complete  unit  of  any  such 
power  system. 

The  Ferris  bill  provides  that  on  the  taking  over  of  the 
property  only  the  actual  cost  of  lands  and  rights-of- 
way  shall  be  paid  and  the  reasonable  value  of  the  struc- 
tures. The  Myers  bill,  on  the  other  hand,  authorizes 
the  payment  of  the  fair  or  actual  value  of  the  whole 
property. 

The  Ferris  bill  excludes  as  elements  of  value  on  tak- 
ing over,  the  value  of  the  franchise,  erood-will,  profits 
to  be  earned  on  pending  contracts,  and  other  intangible 
elements.  The  Myers  bill  excludes  all  of  these  except 
"other  intangible  elements." 

The  Ferris  bill  provides  that  in  case  the  United  States 
does  not  exercise  its  right  to  take  over  the  properties, 
and  does  not  renew  the  lease  to  the  original  lessee,  the 
Secretary  of  the  Interior  may  give  the  lease  to  a  new 
lessee  upon  payment  of  the  latter  for  the  value  of  the 
properties  as  already  set  forth.  The  Myers  bill  pro- 
vides that  the  original  lessee  in  such  a  case  shall  have 
preference  rights  to  renewal  over  and  above  any  such 
new  lessee  upon  such  terms  and  conditions  as  the  law 
and  regulations  then  enforced  shall  authorize.  The 
Myers  bill  also  provides  that  in  case  the  United  States 
does  not  take  over  the  properties,  and  does  not  renew 
the  lease,  then  the  old  lease  shall  continue  in  existence 
until  such  time  as  the  government  takes  decided  action 
in  the  matter. 

The  Ferris  bill  gives  the  Secretary  of  the  Interior 
full  authority  to  fix  the  charges  or  rentals  for  use  of 
government  lands,  while  the  Myers  bill  specifically  pro- 
vides that  such  rentals  shall  be  based  on  the  value  of 
the  land  to  be  determined  by  the  amount  of  horsepower 
development,  and  shall  not  exceed  a  sum  of  25  cents  per 
developed  horsepower  per  annum. 

The  Ferris  bill  provides  that  where  a  State  has  not 
provided  any  regulatory  body  for  the  control  of  rates 


and  services,  the  Secretary  of  the  Interior  shall  e.v 
that  function,  while  the  Myers  bill  makes  DO 
provision. 


Portland  Railway,  Light  and  Power  Valuation 

In  the  largest  valuation  case  in  the  West  the  Railroad 
Commission  of  Oregon  has  set  the  reproduction  i 
new  of  the  property  of  the  Portland  Railway,  Light  &. 
Power  Company  at  a  total  of  $45,337,000.  Deduct ing 
depreciation,  the  value  on  the  property  was  placed  at 
slightly  less  than  $41,000,000.  This  figure  is  in  the 
neighborhood  of  $900,000  less  than  the  company's  fig- 
ure for  the  same  valuation. 

From  the  company's  original  claim  of  $61,000,000 
which  included  going  value,  water  rights,  etc.,  the  com- 
mission eliminated  about  $6,250,000  of  property,  con- 
tending that  it  was  non-operating.  Also  the  commis- 
sion eliminated  the  company's  claim  of  $7,500,000  for 
going  value  on  the  contention  that  the  company  did  not 
compute  such  value  correctly.  An  opportunity,  however, 
will  be  given  to  the  company  later  to  present  additional 
testimony  on  going  value. 

On  other  minor  reductions,  including  the  elimination 
of  $700,000  working  capital  out  of  the  claim  for  $1,- 
850,000,  the  commission  found  the  money  actually  in- 
vested by  present  owners  to  be  more  than  $50,000,000. 

Attention  was  called  by  the  commission  to  the  de- 
pleted earnings  of  the  company  caused  by  the  competi- 
tion offered  by  the  Northwestern  Electric  Company  anr3 
by  the  jitneys. 

Rate  fixing  will  be  the  next  to  follow.  Formal  hear- 
ings on  the  valuation  began  on  Jan.  25,  1915. 


Leaders  in  the  Electrical  Art  and  Industry 

By  far  the  largest  two  bodies  representative  of  the 
electrical  arts  and  industries  in  this  country  are  the 
American  Institute  of  Electrical  Engineers  and  the 
National  Electric  Light  Association,  the  former  coming 
into  existence  in  the  summer  of  1884  and  the  latter 
being  founded  a  few  months  later  in  the  winter  of  1885. 

The  Electrical  World  prints  herewith  two  groups 
of  the  portraits  of  men  who  have  been  honored  with  the 
presidencies  of  the  two  societies  up  to  the  present  time. 
In  both  bodies  the  rule  now  prevails  of  an  annual  term 
of  office,  although  at  first  this  was  not  the  practice.  It 
will  probably  be  admitted  that  in  each  of  the  organiza- 
tions a  wise  choice  has  been  made  of  those  called  to 
leadership. 

In  the  National  Electric  Light  Association  the  choice 
has  naturally  been  limited  to  those  engaged  in  the  man- 
agement and  operation  of  central  station  properties, 
and  while  several  of  the  presidents  have  been  technical 
men  with  college  education,  the  preference  has  been 
shown  for  those  who  by  sheer  weight  of  executive 
ability  and  driving  power  have  reached  the  front  rank. 

In  the  Institute  the  range  of  selection  has  been  much 
wider,  and  has  included  a  large  number  of  profea 
of  physics  and  electrical  engineering,  inventors  of  dis- 
tinction, presidents  and  vice-presidents  of  great  cor- 
porations, operating  engineers,  consulting  engineers, 
and  journalists.  There  would  seem  little  doubt  that 
while  the  term  of  office  is  now  so  short  as  to  allow  no 
one  man  to  carry  very  far  any  definite  line  of  policy,  the 
constant  rotation  in  office  has  done  much  to  enhance  the 
vigor  and  activity  of  the  two  bodies,  each  man  as  he 
succeeds  to  the  chair  bringing  with  him  new  ideas,  new- 
motives,  and  new  impulses  which,  while  true  to  the  given 
ideal  of  the  organization,  have  broadened  it  out  in  vari- 
ous directions  and  have  done  much  to  create  the  re- 
markable success  which  both  these  societies  now  enjoy. 
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Concrete  Cells  for  Circuit  Breakers  and  Busbars 


Arrangement    of  Switching  Equipment    to   Minimize   Investment  and   Methods    of    Casting 

Compartments  In  Plain  Employed  by  the  Havana  (Cuba)  Electric 

Railway,  Li^ht  &  Power  Company 


Electrical   Engineer,     Havana    EQlectrlc    Rail 

/>l.\(  K  ml  circuit  breakers  which  will  fulfill  the  mud 
^Vtii  requirements  <>t'  high  arc-rupturing  capacity, 
large  current-carrying  ability  and  high  flash-over 
strength  are  steadily  growing  more  costly  it  is  becom 
ing  increasingly  important  to  devise  means  of  keeping 
down  the  total  expense  of  installing  electrical  equip- 
ment. One  of  the  flrsl  steps  that  can  be  taken  toward 
this  end  is  to  arrange  the  circuits  in  such  a  manner 
that   the  number  of  circuit  breakers,  buses,  auxiliary 

connections  and  inclosing  compartments  shall  be  a  mini- 
mum. With  this  done  the  cell  structures  should  be  de- 
signed so  that  they  will  not  take  up  too  much  space,  the 
electrical  connections  will  be  short  and  the  structural 
work  can  be  installed  with  the  least  expense,  including 
material  and  labor. 

Good  engineering  practice  iequires  duplication  of 
buses  and  auxiliary  switching  apparatus  for  all  main 
circuits  to  permit  examination  or  repair  of  any  circuit 
breaker,  bus,  auxiliary  connections,  or  supporting 
structure,  without  interruption  of  service.  Each  gen- 
erator and  transformer  bank  should,  therefore,  have  two 
circuit  breakers,  each  with  connections  to  one  of  two 
busbars.  Each  feeder,  however,  may  be  equipped  with 
only  one  circuit  breaker  without  foregoing  the  require- 
ment mentioned  provided  each  is  connected  with  both 
buses.  For  instance,  where  two  parallel  feeders  ex- 
tend to  a  substation  one  may  be  employed  while  the 
other  is  out  of  service  for  cleaning  or  repair.  Where 
only  one  feeder  supplies  a  load  center  its  circuit  breaker 
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way,    Light    .v    Power  Company,    Havana,   Cuba 

may  be  isolated,  if  desired,  and  the  circuit  still  be  en- 
ergized by  connecting  through  disconnecting  switches 
and  jumpers  to  an  adjacent  feeder. 
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Electrical  Layout  That  Minimizes  Investment 

An  excellent  example  of  the  adaptation  of  these  in- 
vestment-saving principles  is  afforded  by  the  Havana 
Electric  Railway,  Light  &  Power  Company,  in  its  new 
generating  station,  a  cross-section  and  electrical  layout 
of  which  are  shown  herewith.  All  13,000-volt  circuit 
breakers  are  arranged  in  groups  of  three,  the  first  and 
third  being  used  for  feeders  to  substation  while  the 
middle  one  of  each  group  is  reserved  as  a  spare  for  the 
other  two.  Later  these  spare  circuit  breakers  may  be 
used  for  other  separate  feeders,  if  conditions  demand  it, 
since  each  of  the  two  feeders  to  each  station  is  of  suffi- 
cient capacity  to  carry  the  entire  load  and  they  thus 
constitute  spares  for  each  other.  All  2200-volt  feeders 
supply  separate  distribution  centers  of  the  light  and 
power  network.  Their  circuit  breakers  and  correspond- 
ing connections  to  busbars  are  of  sufficient  capacity  for 
100  per  cent  overload  or  more,  and  the  wiring  is  so  ar- 
ranged that  any  feeder  may  be  energized  from  an  ad- 
jacent circuit  breaker  by  means  of  disconnecting 
switches  when  it  is  desired  to  isolate  the  circuit  breaker 
and  connections  used  under  normal  conditions. 

In  the  station  referred  to  there  are  thirty  feeder  cir- 
cuit-breaker compartments  each  5  ft.  2  in.  long  and  6 
ft.  wide.    The  feeder  arrangement  which  was  employed 


FIGS.  1  AND  2 — FRONT  OF  GENERATOR  CIRCUIT  BREAKER  COMPARTMENTS  DURING  CONSTRUCTION  AND  READY  FOR  INSTALLATION  OF 

APPARATUS 
In  the  foreground  of  Fig    1  the  forms  are  shown  in  place ;  the    middle    part    of    the    lower    section    has    been    completed    and    the 
forms  for  the  second  pour  are  in  place  while  in  the  background  all  pours  have  been  made  and  the  top  of  the  structure  is  being  com- 
pleted. 
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permitted  using  155  lin.  ft.  less  structure  and  930  sq. 
ft.  less  floor  space  than  would  have  been  required  if 
duplicate  feeder  circuit  breakers  were  provided.  When 
it  is  considered  that  to  the  cost  of  this  structure  would 
have  been  added  the  cost  of  additional  apparatus,  its 
installation,  and  additional  floor  space,  had  two  feeder 
breakers  been  employed,  it  may  readily  be  seen  that 
from  the  viewpoint  of  both  cost  and  space  the  single 
feeder  circuit-breaker  arrangement  is  a  very  attractive 
one.  Furthermore,  the  feeder  arrangement  employed 
permitted  the  use  of  a  single  structure,  especially  adapt- 
able to  the  long,  narrow  spaces  usually  provided  for 
electrical  equipment  in  modern  power  stations.  Be- 
sides affording  broad,  well-lighted  and  well-ventilated 
aisles,  the  single  structure  permits  the  use  of  short 
cable  runs  between  generators,  transformer  banks  and 
circuit  breakers,  since  the  latter  may  be  arranged  to 
bring  them  comparatively  near  the  apparatus  they  serve. 
The  structure  consists  of  a  central  main  wall,  on  one 
side  of  which  are  arranged  the  cells  for  the  circuit 
breakers  and  the  compartments  for  one  set  of  busbars 
and  connections.  On  the  other  side  are  cells  for  the  sec- 
ond bus,  its  connections,  and  the  incoming  cables  with 
their  instrument  transformers. 

Table   I — Ratings   of   the   Circuit   Breakers   Employed 

Maximum 
Circuit  Amperes       Voltage 

13,000-volt   feeders    300  15,000 

H.  T.  side  of  13,200/2200-volt  transformers...     600  15,000 

2200-volt    feeders     600  7,500 

L    T.  side  of  transformers 2,000  7,500 

Generators    4,000  3,500 

The  same  arrangement  and  dimensions  of  the  cells 
were  used  for  all  circuit  breakers  except  the  4000-amp. 
units.     These   require   slightly  wider  cells  than  those 
mentioned.      The   generator   and  transformer  circuits, 
having  two   circuit   breakers   each,   are  provided  with 
inter-connecting    or    auxiliary    bus    compartments,    as 
shown  in  the  accompanying  illustrations. 
Method  of  Construction 
The  main  center  walls  and  the  large  barrier  walls  be- 
tween   breakers    were    cast    in    place    by    the    use    of 
wooden  molds,  while  all  intermediate  vertical  barriers 
and  all  the  hori- 
zontal shelves  as 
well  as  the  com- 
partments    sur- 
rounding     the 
busbars     were 
constructed     o  f 
expanded    metal 
plastered    over 
with    a    cement 
mortar.     The 
possibi  1  i  t  y    of 
making    use    of 
expanded    metal 
throughout     t  o 
the  exclusion  of 
form   work   was 
carefully     con- 
sidered.   How- 
ever, largely  on 
account    of    the 
consider- 
able  amount    of 
structure   to   be 
built      it      was 
finally      decided 
that    greater 
economy      could 


erable  expense  for  labor  and  bracing  material. 
Another  advantage  of  the  "cast-in-place"  construction 
is  that  the  center  wall  and  main  barriers  present  a 
substantial  self-supporting  frame  upon  which  the  re- 
mainder of  the  structure  can  be  built  with  facility  and 
dispatch.  The  expanded-metal  skeleton  work  was  at- 
tached to  the  main  structure  by  means  of  metal  rods, 
wires,  or  strips  of  expanded  metal  molded  into  the 
structure. 

Shape  of  Forms  and  How  They  Were  Used 

Because  of  their  height  the  structures  were  poured 
in  three  sections  thus  requiring  three  sets  or  pairs  of 
forms  for  each  unit  of  structure.  The  lower  section  ex- 
tended to  the  top  of  the  circuit-breaker  cells,  and  in- 


^p 


FIG     3— SECTION    OF    SWITCH    STRUCTURE 
GALLERY  IN    HAVANA    (CUBA)    STATION 

be  obtained  by  using  only  a  single  set  of  forms  for  mold- 
ing the  entire  length  of  the  structure,  since  the  other 
method  would  have  required  setting  up  the  expanded 
metal  for  each  unit  and  consequently  involved  consid- 
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FIG  4— MAIN  SWITCHING  CONNECTIONS  INCLUDING  SINGLE 
FEEDER  CIRCUIT  BREAKERS  AND  JUMPER  DISCONNECTING 
SWITCHES 

eluded  all  the  heavy  intermediate  cell  walls.  The  middle 
section  extended  to  the  lower  edge  of  the  selector-switch 
bases  and  included  the  openings  in  the  main  center  wall 
through  which  all  interconnections  pass.  The  upper 
section  included  that  part  of  the  main  wall  to  which  the 
bus  compartments  are  attached  and  provided  the  open- 
ings through  the  main  barrier  walls  between  the  units 
of  the  structure  for  buses. 

All  forms  were  made  from  VA  in.  by  6  in.  tongued- 
and-grooved  yellow  pine  dressed  on  both  sides.  It  was 
found  particularly  necessary  to  instruct  the  lumber 
dealer  that  the  tongues  and  grooves  should  be  central 
so  that  the  board  surfaces  would  be  flush  when  as- 
sembled. It  was  considered  advisable  to  use  iy4-in. 
material  instead  of  the  more  usual  %-in.  stock  to  with- 
stand repeated  use  and  to  minimize  the  amount  of 
bracing  which  is  usually  employed  to  prevent  the  forms 
from  bulging  while  the  concrete  was  being  tamped  into 
place.  The  framing  and  bracing  was  made  from  2-in.  by 
4-in  undressed  yellow  pine.  To  facilitate  removing  the 
forms  after  the  cement  had  hardened  they  were  made 
with  V8  in.  taper  between  parallel  surfaces.  The  sur- 
face next  to  the  concrete  was  coated  with  boiled  linseed 
oil  to  reduce  the  penetration  of  moisture  and  to  pre- 
vent adhesion  of  the  concrete.  Enough  forms  were 
made  for  the  2200-volt  structure  so  that  four  feeder,  one 
transformer,  and  one  generator  section  could  be  set  up 
at  one  time.  The  forms  made  for  the  13,000-volt  struc- 
ture permitted  setting  up  three  feeder  and  two  trans- 
former sections  at  a  time.  The  mounting  bolts  for  dis- 
connecting switches  and  insulating  supports  were  se- 
cured to  the  forms  and  molded  into  place  as  the  concrete 

was  poured.  , 

The  lower-section  forms  were  provided  with  wooden 
templates,  xz  (Fig.  5)  for  properly  spacing  the  circuit- 
breaker  tie  bolts.  Tapered  horizontal  cleats,  yy,  were 
provided  on  the  transformer  circuit-breaker  forms  for 
molding  grooves  in  the  main  wall  into  which  the  auxili- 
ary bus  compartments  were  later  set.  On  the  lower 
forms  used  for  feeder  circuit  breakers  were  provided 
tapered  vertical  cleats,  zz,  for  molding  grooves  for  the 
vertical  intermediate  barriers. 
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FIGS.   5,   6   AND   7 — FORMS   FOR   MOLDING   LOWER,    MIDDLE   AND   UPPER    SECTIONS    RESPECTIVELY    OF    FEEDER    OR    TRANSFORMER    CIR- 
CUIT-BREAKER  COMPARTMENTS 


The  middle-section  forms  were  provided  with  rec- 
tangular, open-end,  collapsible  boxes  for  forming  the 
openings  for  connections  through  the  main  center  wall. 
Those  boxes  were  made  in  four  parts  so  arranged  that 
two  opposite  corner  sections  could  be  pulled  toward  the 
center,  thus  collapsing  the  box  and  permitting  removal 
of  the  forms.  Rectangular  openings  8  in.  by  6  in.  were 
left  in  the  form  walls  to  permit  handling  them  from 
either  side.  On  the  center  lines  between  the  boxes  were 
provided  many  small  holes  for  inserting  wires,  the  ends 
of  which  were  allowed  to  protrude  5  in.  to  6  in.  beyond 
the  center  wall  for  securing  the  horizontal-shelf  and 
vertical-barrier  reinforcing. 

Because  of  the  height  of  the  structure  and  the  prox- 
imity of  its  top  to  the  ceiling,  the  upper-section  forms- 
were  made  in  two  parts  to  facilitate  handling.  Tapered 
vertical  cleats,  zz,  were  also  employed  on  these  forms, 
to  provide  grooves  for  building  in  the  bus-supporting 
shelves.     Holes  for  bus-supporting  bolts  were  provided 


at  the  proper  intervals.  After  the  forms  were  set  for 
the  "pour"  with  all  the  hardware  in  place  they  were 
rigidly  braced  from  each  other  and  from  the  adjacent 
walls. 

Placing  the  Concrete 

The  usual  1 :2 :4  mixture  was  used  for  the  form  work, 
clean  sharp  silica  sand  and  0.25-in.  crushed  limestone 
being  employed.  The  mixture  was  poured  in  a  very  wet 
condition,  tamped  carefully  at  all  points  and  given  ample 
time  to  dry  slowly.  Lower  "pours"  were  not  permitted 
to  dry  completely,  however,  until  the  next  higher  section 
had  been  started.  To  insure  a  strong  bond  between  sec- 
tions all  surfaces  of  set  concrete  were  thoroughly 
moistened  and  roughened  before  being  built  upon. 

The  main  wall  was  reinforced  with  %-in.  iron  rods 
spaced  about  6  in.  apart  and  staggered.  In  placing  these 
care  was  taken,  however,  not  to  surround  magnetically 
the  heavy  electrical  conductors.  Strips  of  expanded 
metal  were  employed  to  reinforce  the  joints  between  the 
4-in.  intermediate  walls  and  the  2-in.  vertical  barriers, 
where  they  merge  above  the  circuit-breaker  bases. 
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FIGS.   8   AND  9 — CONSTRUCTION   OF   13,200-VOLT  FEEDER   OR  TRANSFORMER     SWITCH     COMPARTMENTS    AND     2200-VOLT    GENERATOR 
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Corona  as  a  Standard  for  Measuring  High  Voltage 

Discussion  of   Laws   Governing   Corona  Formation  —  the    Construction,    Calibration    and 
Operation  of  Corona  Voltmeters  with  Ranges  from  20,000  to  100,000  Volts 


By  Dr.  J.  B. 

Professor  of  Electrical  Engineer 

THE  word  corona  is  the  Latin  for  "crown,"  and  has 
long  been  used  by  astronomers  for  describing  the 
streamers  and  other  light  phenomena  visible  out- 
side the  black  disk  of  the  moon  when  it  eclipses  the  sun. 
Electrical  engineers  have  adopted  the  word  to  describe 
the  luminous  glow  and  spark  streamers  which  appear 
about  a  bare  round  wire  when  subjected  to  high  voltage. 
Electric  corona  is  principally  objectionable  since  it  is 
the  cause  of  a  loss  of  energy,  and  therefore  limits  the 
value  of  voltage  permissible  in  long-distance  transmis- 
sion. It  may  also  burn  or  otherwise  damage  insulation 
and  hence  on  this  account  also  limits  the  use  of  high 
voltage.  These  facts  were  first  brought  into  prominence 
about  twenty  years  ago,  and  within  the  past  ten  or 
twelve  years  a  great  deal  of  study  and  experimenting 
have  been  directed  toward  the  solution  of  the  hitherto 
unknown  laws  of  corona  formation.  For  the  most  part 
the  objects  of  these  experiments  have  been  the  de- 
termination of  the  voltage  at  which  corona  begins  and 
the  law  of  the  increase  of  energy  loss  above  the  corona 
voltage. 

In  this  article  the  writer  takes  up  only  the  phenome- 
non of  the  first  appearance  or  start  of  the  corona.  The 
law  governing  the  beginning  of  corona  is  now  well  es- 
tablished. The  most  important  factors  are  the  diameter 
of  the  wire  and  the  value  of  the  electric  potential  gra- 
dient at  the  surface  of  the  wire.  Other  factors  are  the 
atmospheric  temperature  and  pressure,  and  the  condi- 
tion of  the  surface  of  the  wire  as  regards  smoothness. 
The  law  as  given  in  equation  (1)  applies  only  to  clean, 
smooth  wires.  The  critical  or  corona-forming  voltage 
is  independent  of  the  moisture  content  of  the  air,  is  ap- 
parently the  same  for  both  alternating  and  continuous 
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voltages,  and  is  independent  of  the  frequency  within 
the  commercial  range.  With  alternating  voltages,  co- 
rona appears  when  the  maximum  or  crest  voltage 
reaches  the  critical  value. 

Laws  of  Corona  Formation 

The  law  connecting  the  critical  surface  potential  gra- 
dient, that  is,  the  gradient  at  which  corona  first  appears, 
and  the  diameter  of  the  wire  is: 


\      d 


(1) 


In  this  equation  E  is  in  kilovolts  per  centimeter  and  d 
is  the  diameter  of  the  wire  in  centimeters.  This  is 
purely  an  experimental  law  and  its  form  is  due  to  fea- 
tures of  the  structure  of  the  air  which  are  not  yet  well 
understood.  Many  observers  agree  as  to  the  form  of 
the  law,  although  there  are  small  differences  among 
the  values  of  the  numerical  constants  as  given  by  dif- 
ferent observers. 

The  electric  intensity  or  potential  gradient  at  the  sur- 
face of  a  wire  subjected  to  high  voltage  depends  not 
only  on  the  value  of  the  voltage  but  also  on  the  distance 
and  shape  of  the  conductor  forming  the  opposite  side  of 
the  circuit.  In  only  a  few  simple  cases  is  it  possible 
to  calculate  rigidly  the  surface  intensity  corresponding 
to  a  given  voltage.  One  of  the  commonest  cases  is  that 
of  two  parallel  wires.  If  the  distance  between  wires 
is  great  compared  with  their  diameter,  the  surface  in- 
tensity may  be  calculated  in  terms  of  the  wire  diameter 
distance  between  wires  and  the  voltage.  Corona  then 
appears  on  the  wires  at  a  voltage  which  gives  a  surface 


FIGS     1    AND    2-TWO   CORONA   VOLTMETERS-THE   ONE    AT   THE  LEFT   HAS  A  RANGE   UP  TO    100,000   VOLTS  AND   THE 

ONE  AT  THE  RIGHT   UP  TO   50,000   VOLTS 
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Intensit)  called  for  bj  equation  (1).  The  relation  thus 
ned  leadi  to  the  expreaaioni  for  corona  forming 
voltages  on  transmission  hues  aa  given  by  P.  W,  Peek, 
Jr.,  and  others.  In  the  case  of  parallel  wires  observed 
values  of  corona  voltage  may  differ  widely  from  calcu 
lated  values,  due  to  the  proximity  of  condu< : 

The  only  arrangement  which  Is  free  from  disturbance 
due  to  surrounding  objects,  and  which  gives  a  perfectly 
uniform  electric  held  around    the    wire  In  all  circum 

stances,   is  that    m   which  the  win    lies  along  the  axis  of 

an  outer  cylinder  forming  the  opposite  side  of  the  cir- 
cuit.    In  this  case  it"  V  is  the  voltage  in  kilovolts  be 


nO.   8 — CONNECTIONS  AND  AUXILIARIES  01    CORONA  VOLTMETER 

tween  wire  and  cylinder,  and  R  and  r  are  the  radii  of 
the  outer  and  inner  cylinder  in  centimeters,  then 


E  = 


rlog( 


R' 


(2) 


Substituting  this  in  formula  (1)  we  have 

Vc  =  32A  +  :??£Yrlog«-;  (3) 

V        y/r)  r 

Where  Vc  is  therefore  the  critical  corona  forming  volt- 
age in  kilovolts,  for  a  wire  of  radius  r  cm.,  in  an  outer 
cylinder  of  radius  R  cm. 

In  the  foregoing  it  has  been  assumed  that  the  tem- 
perature and  pressure  of  the  atmosphere  are  constant 
at  so-called  standard  conditions.  If  the  pressure  is  in- 
creased or  the  temperature  decreased,  higher  values  of 
voltage  are  required  to  start  corona,  and  vice  versa.  In 
other  words,  the  greater  the  density  of  the  air,  the 
higher  the  corona  voltage  for  a  given  wire.  The  influ- 
ence of  both  temperature  and  pressure  is  included  in 
one  factor  known  as  the  density  factor. 


8  = 


3.92  p 

273+1 


(4) 


in  which  p  is  the  pressure  in  centimeters  of  mercury 
and  t  the  temperature  in  Centigrade  degrees;  8  =  1,  for 
p  =  76  and  t  =  25  deg.  C.  Experiment  and  theory  agree 
that  8  enters  into  formula  (3)  as  follows,  giving  the 
critical  value  of  voltage  Vc  in  kilovolts  at  which  corona 
appears  on  a  wire  of  radius  r  in  a  cylinder  of  R  under 
any  conditions  of  temperature  and  pressure  as  repre- 
sented by  the  corresponding  values  of  8: 


V, 


=  32  A +  .296  JiYrlog.-^;  (5) 


Constancy  of  Corona  Voltage 

One  of  the  most  interesting  facts  in  connection  with 
corona  formation  is  the  extreme  constancy  with  which, 
under  successive  observations,  the  above  value  of  volt- 
age repeats  itself.  The  appearance  of  corona  is  so  sharp 
and  pronounced  that  the  voltage  can  be  determined 
within  a  fraction  of  1  per  cent  and  the  observations 
repeated  as  often  as  desired.  Table  I,  for  example, 
gives  the  results  of  a  series  of  observations  of  the  volt- 
age at  which  corona  appears,  the  voltage  being  read  on 
a  low-tension  coil  of  the  transformer,  and  the  presence 
of  corona  observed  by  four   different  methods.     This 


constancy  also  obtain  from  daj  to  day  when  the  read- 
ins    are  corrected  for  temperature  and  pressure. 

This  constancy    has  led  to  the  augge  tion   that  the 

corona  tnighl  be  used  for  the  meat  uremeni  of  high  volt- 

i  p  to  this  time,  however,  do  u  b  has  been  made 

of  this  suggestion,  largely  because  the  corona  can  only 

be  seen   in   the  dark   and   particularly   hecah   «■   il      <cmed 

that  it  would  be  necessary  to  use  different  sizes  of  wire 
for  different  voltages.  To  be  generally  useful  a  high- 
voltage  measuring  instrument  should  permit  reading 
in  the  open  daylight  and  should  have  a  reasonably  wide 
range  with  a  minimum  of  adjustment.    In  what  follows 

an  instrument  i8  described,  using  the  appearance  of 
corona  a8  indicator  and  a  measure  of  voltage. 

The  Corona  Voltmeter 

The  instrument  consists  of  a  single  wire  or  rod  accu 
lately  centered  on  the  axis  of  an  outer  cylinder.  The 
voltage  is  applied  between  them  and  the  outer  cylinder 
is  usually  grounded.  The  voltage  is  determined  by  the 
presence  of  corona  on  the  central  wire  in  accordance 
with  formula  (5),  and  the  instrument  is  provided  with 
several  devices  for  indicating  the  first  appearance  of 
corona.  A  wide  range  of  voltage  is  obtained  by  in- 
closing both  wire  and  cylinder  in  an  outer,  airtight 
cylinder,  provided  with  suitable  insulating  bushings,  in 
which  the  pressure  may  be  varied  and  both  tempera- 
ture and  pressure  observed.  This  provides  a  means  of 
varying  8,  and  consequently  Vc,  the  corona-forming 
voltage,  through  a  wide  range.  All  of  the  other  factors 
of  equation  (5)  are  constant,  and  so  the  calibration 
curve  may  either  be  calculated  from  the  equation  or 
may  be  obtained  by  direct  comparison  with  existing 
standards.  It  should  be  especially  noted  that  the  corona 
voltage  is  determined  absolutely  from  the  dimensions 
of  the  instrument  and  the  density  of  the  air.  The  in- 
strument, therefore,  is  an  absolute  standard  of  voltage. 

Indicators  for  Presence  of  Corona 

As  indicators  of  the  presence  of  corona  which  may  be 
used  in  the  open  and  under  all  conditions,  three  methods 
have  been  devised — the  electroscope,  the  galvanometer 
and  the  telephone.  The  use  of  both  electroscope  and 
galvanometer  depends  on  the  fact  that  the  air  in  the 


FIG.    4 — INTERIOR    OF    100,000-VOLT    CORONA    VOLTMETER 
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neighborhood  of  the  corona  is  made  highly  conducting, 
that  is,  becomes  ionized.  This  conductivity  or  ioniza- 
tion, moreover,  appears  and  disappears  sharply  with  the 
appearance  and  disappearance  of  corona.  An  electro- 
scope near  a  wire  on  which  corona  forms  discharges 
sharply  at  the  instant  corona  appears.  In  order  to  use 
this  property  as  a  detector  of  corona  it  is  only  necessary 
to  arrange  the  proximity  of  the  electroscope  so  that, 
it  does  not  disturb  the  electric  field  about  the  wire. 

In  Fig.  2  the  wire  A  on  which  corona  is  formed  is 
centered  on  the  axis  of  the  cylinder  B.  Voltage  is 
applied  between  A  and  B,  with  B  connected  to  ground. 
B  is  also  drilled  through  over  its  entire  surface  with 
small  holes  close  together.  C  is  a  thin  metal  cylinder 
outside  of  and  of  diameter  very  little  greater  than  that 
of  B  and  insulated  from  B.  G  is  a  galvanometer  con- 
nected to  C,  and  also  to  earth  through  the  battery  D. 
E  is  an  electroscope  connected  to  C,  or  better,  to  a 
smaller  electrode  fitting  into  an  opening  in  C.  When 
corona  appears  on  A,  the  ionization  of  the  air  immedi- 
ately spreads  to  the  space  between  B  and  C,  and  puts  it 
in  a  conducting  state.  The  charge  on  the  electroscope, 
therefore,  leaks  to  ground  and  the  circuit  of  the  bat- 
tery D  is  closed  through  the  galvanometer  G  which, 
therefore,  is  deflected.  The  degree  of  conductivity  im- 
parted to  the  air  is  small  as  compared  with  that  of 
familiar  conducting  substances,  but  it  is  quite  sufficient 
to  give  the  indications  described  on  galvanometers  and 
electroscopes  of  only  moderate  sensitivity.  The  ap- 
pearance of  visual  corona  and  the  indications  of  the 
instruments  are  simultaneous. 

In  the  open  the  corona  gives  a  slight  hissing  sound, 
which,  however,  is  quite  audible  in  a  quiet  place.  If  the 
ends  of  a  corona  tube  are  closed,  or  if  the  whole  tube  is 
inclosed  as  indicated  in  Fig.  3,  the  sound  is  gathered 
and  confined,  and  becomes  quite  loud  if  the  ear  is  placed 
at  an  opening  in  the  inclosed  cylinder.  The  very  first 
presence  of  corona  is  readily  detected  in  this  way.  If 
a  telephone  transmitter,  T,  is  placed  in  a  side  tube  as 
shown,  the  sound  of  the  beginning  of  corona  is  quite 
loud  in  a  receiver  connected  to  the  transmitter,  and  so 
may  be  detected  at  a  distance.  This  is  the  simplest  and 
most  convenient  method  of  observation. 

All  of  the  methods  described  for  detecting  corona 
may  be  used  when  the  pressure  in  the  outer  cylinder  is 
raised  or  lowered  above  or  below  that  of  atmosphere. 
The  visual  method  is  also  possible  in  a  darkened  room 
through  glass  windows  suitably  placed.  The  close 
agreement  of  the  four  methods  is  shown  in  Table  I. 

Two  Corona  Voltmeters 

Two  instruments  making  use  of  the  above  principles, 
and  for  ranges  100,000  and  50,000  volts  respectively, 
have  been  constructed  and  are  shown  in  Figs.  2,  1  and 
4.  In  Fig.  4  attempt  is  made  to  show  the  inside  cylinder 
with  holes  drilled  over  its  entire  surface,  the  cylin- 
drical electrode  close  to  this  cylinder,  the  insulating 
bushings,  etc.  The  larger  instrument  is  238  cm.  long 
over  all,  the  diameter  of  the  outer  and  inner  cylinders 
being  45  cm.  and  30.7  cm.  respectively.  This  was  the 
first  instrument  constructed,  and  liberal  allowance  was 
made  for  convenient  access  to  all  working  parts  during 
experiments.  As  a  consequence  it  is  unnecessarily  large. 
The  instrument  in  Fig.  2  was  designed  with  an  aim  to 
reduce  the  dimensions  to  the  least  values  consistent 
with  reliable  operation.  Its  range  is  20,000  to  50,000 
volts,  its  length  over  all  76  cm.,  and  its  diameter  over 
end  flanges  24  cm.    Its  weight  is  75  lb. 

As  already  stated,  the  range  of  the  instrument  is 
accomplished  by  varying  the  pressure  in  the  containing 
cylinder.  This  is  done  with  an  ordinary  hand  air  and 
vacuum  pump,  and  the  pressure  is  read  on  a  suitable 
air  gage.    Mercury  gages  are  shown  in  the  photographs. 


The  temperature  inside  the  tube  is  also  read  through  a 
window.  The  connections  to  electroscope,  galvanometer 
and  telephone  are  brought  out  through  airtight  sulphur 
bushings.  The  ends  of  the  outer  cylinder  are  closed 
with  plate-glass  disks  held  between  flanges  and  made 
tight  with  soft  rubber  gaskets.  The  central  conductor 
on  which  corona  is  formed  is  introduced  through  porce- 
lain insulators  cemented  into  the  glass  disks.  The  cen- 
tral conductor  may  be  readily  removed  and  arrange- 
ments are  provided  for  accurately  centering  it. 

The  range  of  the  instrument  is  limited  in  two  wi 
by  the  pressure  of  the  air  in  the  tube  and  by  the  insu- 
lation of  the  leading-in  bushings.  The  former  can 
scarcely  be  considered  a  limitation  as  a  range  of  pi 
sure  between  30  cm.  of  mercury  below  and  60  cm.  above 
atmosphere,  with  the  same  central  conductor,  will  give 
a  range  of  20,000  to  50,000  volts  in  the  smaller,  and  a 
corresponding  range  in  the  larger  instrument.  Higher 
pressures,  and  thus  a  wider  range  of  voltage  are  easily 
possible.  It  appears  from  present  experience  that  the 
limit  of  voltage  is  first  reached  at  the  leading-in  bush- 
ings. In  other  words,  the  pressure  may  be  easily  raised 
so  that  corona  voltage  will  be  above  the  breakdown 
voltage  of  the  leading-in  bushings.  This  means  that 
the  size  of  the  corona  voltmeter  will  be  approximately 
determined  by  that  of  a  terminal  bushing  to  withstand 
the  maximum  voltage  to  be  measured. 


TABLE  I— COMPARISON 
0.95  CM. 

OF  METHODS  OF  DETECTING  CORONA 
ROD  IN  30.7  CM.  TUBE 

Tertiary  Coil  Volte 

55.  5,  ■">•">  •">.  55  5,  55   i.  55  ."> 

55  6,  55  i',  55  6 

Telephone 

I 

55.6,  55.6,  55.6,  55.6,  55.6 

Visual 

| 

55.6,  55.6 

The  range  of  the  instrument  may  also  be  widened  by 
changing  the  diameter  of  the  corona  forming  the  cen- 
tral conductor.  This  is  manifestly  inconvenient,  and 
offers  no  advantages  over  the  method  of  variation  of 
pressure.  In  the  instruments  described  the  entire 
range  is  obtainable  with  a  single  rod  in  each,  the 
smaller  0.396  cm.  and  the  larger  0.635  cm.  in  diameter. 

Calibration  and  Operation 

One  of  the  most  important  features  of  the  corona 
voltmeter  is  the  fact  that  its  calibration  between  volt- 
age and  air  density  is  absolutely  fixed  by  its  dimensions. 
The  properties  of  air  do  not  change,  and,  in  fact,  equa- 
tions (1)  and  (5),  in  the  light  of  extensive  experiment 
corroborating  them,  now  appear  to  indicate  a  readily 
available  physical  constant  not  heretofore  appreciated. 
The  corona  voltmeter  possesses,  therefore,  an  inherent 
calibration  dependent  only  on  the  observation  of  the  air 
density  o.  The  calibration  curve  may  be  plotted  be- 
tween maximum  voltage  Vc  and  5.  Since,  however,  5 
includes  values  of  both  temperature  and  pressure,  and 
since  it  is  impracticable  to  control  the  temperature,  it 
is  better  to  plot  several  curves  between  Ve,  the  corona 
voltage,  and  p,  the  pressure  in  the  table,  each  curve 
pertaining  to  a  particular  temperature.  It  is  a  simple 
matter  to  plot  such  a  family  of  curves  embracing  the 
range  of  temperature  occurring  in  common  usage.  This 
plan  obviates  the  necessity  of  calculating  o.  The  pres- 
sure may  then  be  adjusted  by  a  hand  pressure  or  vacuum 
pump  to  a  value  corresponding  to  any  desired  voltage 
as  taken  from  the  curve  for  the  temperature  which 
happens  to  prevail  in  the  tube  at  the  time  of  observa- 
tion. Obviously,  instead  of  the  curves,  a  table  may  be 
used   in  which   for  each   temperature  a   series   of  pre- 
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each   pre    ure  i  orre  iponding  to  a  pai 
lar  \  alue  of  voltai  I  of  cur\  i 

calibration  of  the  Bmailer  instrument  described;  inter 
mediate  curvee  may  be  readily  drawn. 

well  known  thai  present  methods  of  measuring 
i    voltage  are   unsatisfactory   and   uncertain.     The 
standard  sphere-gap  of  the  American  Institute  of  Elec 
ii    Engineers   gives   widelj  varying    results    In   the 
hands  of  different  ob  ind  in  different  Burround 

Perhaps  the  most  reliable  method  is  the  measure 
menl  of  tin-  voltage  on  a  low-tension  tertiary  coil  or  by 
means  of  a  potential  transformer.    This  method  is  elab 
orate,  no1  Buited  to  genera]  use,  and  docs  not  measure 
the  maximum  value  of  the  voltage. 

The  observations  which  have  been  made  with  the  two 
instruments  described  have  been  taken  using  the  second, 
or  transformer  ratio,  method  of  checking  the  high-ten- 
sion voltage  as  indicated  by  the  corona.  The  trans- 
former used  is  of  10-kva.  capacity  and  ratio  110  220  to 
100.000  volts,  20-100  cycles,  the  observations  throughout 
being  taken  at  60 cycles.  The  transformer  has  a  tertiary 
coil  on  which  the  voltage  was  read;  the  ratio  of  trans- 
formation and  all  other  constants  are  known.  The  ratio 
of  maximum  to  effective  value  was  determined  by  oscil- 
lograms of  the  tertiary  coil  voltage  over  the  whole 
range.  The  temperature  inside  the  tubes  was  read 
directly  and  the  pressure  by  a  mercury  gage,  as  shown 
in  the  photographs.  In  this  way  many  observations 
have  been  taken.  In  the  smaller  instrument  the  range 
was  between  20,000  and  51,000  volts,  corresponding  to 
a  range  of  pressure  between  30  cm.  and  130  cm.,  and  in 
the  larger  between  55,000  and  100,000  volts  with  a 
pressure  range  64  cm.  to  136  cm. 

The  results  of  one  series  on  each  instrument  are 
plotted  in  the  curves  of  Fig.  6,  the  lower  curve  per- 
taining to  the  smaller  instrument.  The  solid  curves 
show  the  calculated  or  absolute  calibration,  and  the 
crosses  the  values  indicated  by  the  tertiary  coil  reading 
of  voltages  and  crest  factor,  and  the  ratio  of  trans- 
formation. 

The  agreement  is  seen  to  be  very  close  on  the  smaller 
instrument,  but  with  the  larger  there  is  a  divergence 
which  increases  with  the  voltage.  The  explanation  lies 
in  the  leakage  reactance  of  the  high-tension  winding 
of  the  transformer,  and  the  leading  charging  current 
of  the  combined  capacities  of  the  high-tension  winding 
and  the  larger  voltmeter.  Owing  to  its  small  capacity 
and  the  low  voltage,  the  charging  current  with  the 
smaller  instrument  was  very  small  and  there  is  no  ap- 
preciable rise  in  voltage  in  the  high-tension  winding 
except  at  the  highest  values  where  the  effect  begins  to 
appear.      With    the    larger    instrument,    however,    the 
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charging  current  of  the  high  tension  winding  becomes 
appreciable  and  the  connection  of  the  corona  voltmeter 
increases  the  primary  current  from  2. '.i  to  1.8  amp.,  the 
watt    input    remaining  constant,  that    it    has 

[derable  capacity.  The  high-tension  winding  of 
the  transformer  is  known  to  have  large  leakagi  re- 
actance and  con  equently   the  rise  of  voltage  in  this 
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FIG.    5 — CALIBRATION    CURVES    FOR    50,000-VOLT    CORONA    VOLT- 
METER 


FIG.  G — TEST  OF  TRANSFORMER  RATIO  WITH  CORONA  VOLTMETER 

winding  results  in  higher  voltage  at  its  terminals  than 
is  indicated  by  the  primary  voltage  and  ratio  of  trans- 
formation. This  rise  of  voltage  is  not  transmitted  to 
the  tertiary  coil,  since  in  this  transformer  it  was  found 
that  this  coil  was  not  subject  to  the  same  leakage  field 
as  the  high-tension  secondary,  a  necessary  condition  if 
a  tertiary  coil  is  to  give  true  indication  of  high-tension 
voltage. 

The  curves  therefore  indicate  how  the  corona  volt- 
meter may  be  used  to  detect  errors  in  ratios  of  trans- 
formation, rather  than  an  agreement  between  the  abso- 
lute calibration  of  the  corona  and  that  indicated  by 
existing  standards.  The  corona  is  a  better  standard 
than  a  tertiary  coil  and  voltmeter.  It  is  obvious  that  if 
it  is  preferred  to  rely  on  some  other  standard  rather 
than  accept  the  absolute  calibration,  the  corona  volt- 
meter may  be  readily  compared  with  such  standard.  As 
already  pointed  out,  however,  there  are  at  present  no 
reliable  methods  available  for  measuring  high  alter- 
nating voltage.  The  corona  under  proper  conditions  is 
so  constant  and  so  readily  adjusted  for  different  volt- 
ages that  only  brief  experience  with  it  shows  its  many 
advantages  over  present  standard  methods.  Its  relia- 
bility, permanence  and  convenience,  however,  are  in  no 
way  impaired  by  referring  its  readings  to  some  other 
standard. 

The  limits  of  this  article  will  not  permit  description 
of  a  number  of  other  experiments  looking  to  the  deter- 
mination of  the  length  of  service  of  one  central  wire 
without  recleaning,  the  best  material  for  this  wire,  the 
minimum  dimensions  of  the  entire  instrument  for  a 
given  range,  etc.  If  the  voltage  is  not  carried  well 
above  that  required  to  start  corona,  and  if  corona  is  not 
allowed  to  continue  on  the  wire,  observations  may  be 
repeated  practically  indefinitely.  Corona  has  been  held 
on  a  rod  forty  minutes  without  appreciable  lowering  of 
critical  voltage.  Nickel-plated  and  silver-plated  sur- 
faces appear  to  be  the  most  permanent,  although  their 
advantage  in  this  respect  is  not  very  great. 
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It  would  appear  that  the  corona  tube  as  a  standard  of 
high  voltage  has  several  advantages  over  the  sphere- 
gap.  (1)  In  the  matter  of  constancy  of  indication, 
readings  may  be  repeated  by  the  same  observer  prac- 
tically any  number  of  times  to  a  degree  of  constancy 
limited  only  by  that  of  circuit  conditions  and  the  de- 
gree of  accuracy  obtainable  on  the  best  type  of  indi- 
cating instrument  at  the  low-voltage  terminals.  The 
observations  of  different  observers,  taken  under  differ- 
ent conditions  and  in  different  places  are,  moreover,  in 
very  close  agreement.  (2)  The  adjustment  of  the 
corona  tube  for  different  values  of  voltage  is  by  means 
of  air  pressure,  no  modification  of  the  structure  of  the 
instrument  being  required.  The  adjustment  of  the 
sphere-gap  means  a  change  in  the  space  separation  of 
the  spheres.  Moreover,  for  the  same  range  of  voltage 
the  range  of  pressure  in  centimeters  is  about  ten  times 
that  of  space  separation  of  the  sphere-gap,  thus  per- 
mitting a  greater  degree  of  accuracy  in  setting.  (3) 
The  corona  tube  has  an  absolute  calibration  which  is 
free  from  disturbance  by  surrounding  objects.  At- 
tempts have  been  made  to  ascribe  an  absolute  calibra- 
tion to  the  sphere-gap,  but  authorities  do  not  agree  as 


to  this  calibration.  Furthermore,  as  is  known,  the  in- 
dications of  the  sphere-gap  are  subject  to  serious  dis- 
turbances by  surrounding  objects.  (4)  The  corona  tube 
is  simple  in  construction  and  can  be  set  up  quickly  in 
any  laboratory.  This  cannot  be  said  for  the  sphere- 
gap. 

As  an  instrument  of  measurement  the  corona  volt- 
meter has  also  other  noticeable  advantages.  (1)  In 
the  matters  of  constancy,  permanence  and  freedom  from 
outside  influence,  the  same  advantages  hold  as  de- 
scribed. (2)  Great  simplicity  of  adjustment  and  read- 
ing, a  hand  air  pump,  a  thermometer  and  a  pressure 
gage  being  the  only  requirements.  (3)  Four  alterna- 
tive methods  for  checking  the  readings.  (4)  Inde- 
pendence of  frequency  and  wave  form  throughout  a  wide 
range.  (5)  No  series  resistance  necessary,  and  no 
spark-over,  nor  arc  nor  other  energy  consumption  oc- 
curs in  the  use  of  the  instrument.  (6)  Readily  con- 
structed in  portable  form. 

The  author  extends  his  thanks  to  M.  W.  Pullen  for 
his  valued  assistance  in  the  experiments  conducted  at 
the  Laboratory  of  Electrical  Engineering,  Johns  Hop- 
kins University. 


An  Analysis  of  Vapor-Rectifier  Losses 

Mathematical  Demonstration  Showing  Relations  Between  Bulb  Losses  and  Impressed  Wave 

Form,  Anode  Current  and  Frequency 
By  Dr.  William  Tschudy 


AS  is  well  known,  the  process  of  rectification  in  a 
vapor  rectifier  takes  place  in  the  bulb  in  case  of  a 
glass  rectifier  or  in  the  tank  in  case  of  a  large- 
capacity  rectifier.  The  bulb,  tank  or  rectification  losses, 
as  they  may  be  termed,  represent  a  loss  of  electrical 
energy  used  to  generate  the  necessary  heat  for  vaporiz- 
ing a  part  of  the  mercury  in  the  bulb  or  in  the  tank. 
It  has  been  customary  to  consider  the  voltage  drop  in 
the  arc  as  a  "loss,"  constant  and  independent  of  the 
anode  current.  This  drop  was  measured  by  various  in- 
vestigators and  was  found  to  be  in  the  neighborhood  of 
15  volts.  From  the  fact  that  the  voltage  drop  is  con- 
sidered constant  and  independent  of  the  anode  current 
the  erroneous  idea  prevails  that  the  voltage  drop  is 
identical  with  the  loss  in  the  arc  and  that  this  loss  is 
constant.  The  voltage  drop  in  the  arc  has  been  con- 
fused with  the  arc  loss,  the  loss  of  electrical  energy  in 
the  arc.  For  the  design  of  rectifiers,  especially  those  of 
large  outputs,  it  is  naturally  essential  to  form  some 
definite  ideas  regarding  composition  of  these  losses  and 
their  dependence  upon  the  anode  current  and  the 
measurement  of  the  losses. 

Although  the  above  facts  were  recorded  several  years 
ago  in  articles1  by  the  present  writer,  yet  it  seems  worth 
while  to  present  them  again  in  view  of  the  confusion 
in  ideas  which  still  exists  concerning  the  loss  phenomena 
in  mercury  vapor  apparatus.  In  Fig.  1  i,  represents  the 
instantaneous  and  /,  the  effective  value  of  the  anode 
current,  e2  the  instantaneous  and  E2  the  effective 
value  of  the  anode  voltage.  The  bulb  losses  per  anode 
(Ws-f-2)  can  be  measured  in  the  manner  indicated  in 
Fig.  1.  If  i2  and  e2  are  known,  the  bulb  losses  per  anode 
can  be  represented  by  the  equation : 


2 


-H 


i.,endt 


(1) 


T  is  the  time  for  one  period. 

If  the  anode  current  and  anode  voltage  curve  are 
given,  the  equations  for  i,  and  e2  can  be  determined  by 
analyzing  the  curves. 


It  is  well  known  that  every  periodic  function,  such  as 
the  anode  voltage  curve,  can  be  represented  by  an  equa- 
tion of  the  form: 

e2  =  E0  +  El  sin  2%ft  +  E2  sin  A%ft  + (2) 

wherein  E0  is  a  constant,  £\,  E„  etc.,  are  the  different 
amplitudes  of  the  higher  harmonics,  and  /  is  the  num- 
ber of  cycles  per  second.  Introducing  the  symbol  of 
summation,  equation  (2)  becomes: 

e2  =  E0  +  LEk(k2vft)  (3) 

k  =  1,  2,  3,  etc. 
A  curve  which  is  symmetrical  to  neither  the  X  nor  the 
Y  line  (Fig.  2)  can  be  represented' by  an  equation  hav- 
ing the  form  shown  above.  The  instantaneous  value  e, 
is  composed  of  an  undirectional-current  component  E, 
and  an  alternating-current  component  L  EhkZitft.  {k  = 
1,  2,  3,  etc.). 

The  instantaneous  value  i2  has  therefore  a  similar 
equation  because  the  anode  current  curve  is  symmetri- 
cal to  neither  the  X  nor  the  Y  line.  The  only  difference 
consists  in  the  difference  of  phase  between  i2  and  e.,  and 
hence  the  equation  is 

i  =  /0  +  /,sin  (2*/t  +  oO  + 

/2sin(4ic/*  +  o.)  + (4) 

When  written  in  the  general  form,  equation  (4)  be- 
comes 

i2  =  It  +  Zh(k2«ft  —  a*)  (5) 

A;  =  1,  2,  3,  etc. 
The  difference  of  phase  between  i.  and  e2  is  mathe- 
matically expressed  in  the  way  that  the  alternating-cur- 
rent component  of  e„  is  represented  by 

LEk(k2izft),         (k  -=  1,  2,  3,  etc.) 
while  the  alternating-current  component  of  t,  has  to  be 
written  in  the  form 

E/fc(fe2w/i  — «%).          (k  =  1,  2,  3,  etc.) 
The  values  of  (3)  and  (5)  introduced  in  equation  (1) 
give  the  following  result: 


W£_      1_    fT 

2     ~Tj0[ 


{It  +  ZIksin(k2nf—  at)] 


^Bulletin  des  Schweizerischen  Elektrotech.  Vereins,   1912  ;   Elek- 
trische  Kraftbetriebe  und  Bahnen,  1913. 
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k  ==  1,  2,  3,  etc. 
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Equation  (6)  can  be  simplified  ai  follows: 

a  oik.  (k  -     1,  2,  8,  etc 


(7) 


2 

"''       "■■       ''.%«« ,    !    /f-cos«1  + 
From  equation    (7)    the  conclusions  are  drawn  that 
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FIG.  1 — CONNECTIONS  FOR  METHOD  OF  DETERMINING  THE  BULB- 
LOSSES   PER   ANODE 

(a)  The  bulb  losses  per  anode  (Wj,-f-2)  are  com- 
posed of  a  direct-current  component  I0Et  and  an  alter- 
nating-current component 


E— 2~cos  **■ 


(fc  =  1,  2,  3,  etc.) 


(b)  In  measuring  the  losses  (Wg-i-2)  the  same  steps 
must  be  taken  as  in  measuring  an  alternating-current 
effect,  which  means  that  a  wattmeter  must  be  used. 

(c)  The  direct-current  component  can  be  determined 
by  measuring  the  average  values  of  the  anode  current 
and  the  anode  voltage,  and  hence  instruments  indicat- 
ing average  values  (such  as  Weston  instruments)  must 
be  used. 

(d)  The  alternating-current  component  can  be  deter- 
mined by  the  difference  between  the  wattmeter  and  volt- 
meter-ammeter readings. 

(e)  It  would  be  wrong  to  determine  (Wg-+-2)  by 
multiplying  the  anode  current  L  with  the  anode  volt- 
age E2. 

(f)  There  is  a  difference  in  the  composition  of  the 
loss  in  the  arc  of  a  direct-current  mercury-vapor  lamp 
and  a  rectifier.  In  the  first  case  the  loss  can  be  deter- 
mined by  multiplying  the  anode  current  by  the  anode 
voltage;  in  the  second  case  the  loss  must  be  measured 
by  a  wattmeter. 

(g)  There  is  a  marked  difference  between  the  elec- 
trical characteristics  of  a  direct-current  mercury-vapor 
lamp  and  a  rectifier. 

Equation  (7)  may  be  utilized  for  determining  the 
anode  losses  in  the  following  manner: 

When  i2  and  e2  have  been  ascertained  by  analysis,  as, 
for  instance: 
i,  =  3.58  +  5.17  sin  (2%ft  —  31°29')  +  1.59  sin  (4w/«  + 

+  it  4- 17°33')  +  0.374  sin  (6*/*  —  38°32')  + 
-f-  0.108  sin  (8w/t  +  w  —  31°55')  +  0.183  sin  (lOic/t  + 

+  43°59')  +0.045  sin  (12*/*  —  19°23')  + 

+  0.105  sin  (14*/t  +  *  —  5°19')  +  0.068  sin  (16w/«  + 

+  7T  +  72W)  +  0.0581  sin  (18«/«  +  33*42')  -f 

+  0.017  sin  (20%ft  +  *  +  20°23')  + 

+  0.013  sin  (22*/*  —  52°35') , 

and 

e2  =  115.1  +  221.2  sin  (2%ft  +  *  —  1L!51')  + 

+  136.5  sin  (4w/«  +  it  +  70°20')  +  50.0  sin  (6w/*  — 

—  5°48')  +  34.3  sin  (8ic/t  +  n  —  20°57')  + 

+  38.72  sin  (10*/*  +  %  +  87°33')  +24.9  sin  (12w/«  + 

+  27°18)  +  19.45  sin   (14tc/*  +  w  —  9*18')  + 

+  20.15  sin  (16*/*— 67°05')  + 13.6  sin  (18*/*  + 62*30')  + 

+  17.28  sin  (20*/*  +  *  —  9°06')  + 

+  17.2  sin  (22*/*  —  40°32') , 

then   the  bulb   losses  per   anode  can  be  calculated  by 


means  of  equation    (7),  as  shown  by  the  following  cal- 
culations: 


2 


8.68  X  1 1  -r>- 1    I  - lly^22{-2  cos  (*  +  19*38') 


+LB95  X  186.6  eoa82>4rH    0.374  X  60^  32«44, 

0.108X34..    eosl0.6y  +  0.188X88.72 

+  2  2 

0.045X24.9         .C0/11/   .  0.1050  X  19.45         _,„, 

_i_  "*"      ^  cos  46  41  H —       — ^ cos  3  59 

^2  2 


0.068X20.15 


0.0581  X  13.6 


cos40°47'+  —  */N  *"    cos28°49' 

0.0174  X  17.28  cos  in?,      0.0137  X  17.2  ^ 
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y-=  (—539.20  +  491.72)  =  —47.48  watts. 
From  the  above  analysis  one  concludes  that: 
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(h)  A  change  in  the  wave-form  influences  the  bulb 
losses  because  the  first,  second  and  third  harmonics  af- 
fect the  bulb  losses. 
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The  direct-current  component  I0E0  in  this  case  is 
411.3  watts,  the  alternating-current  component  roughly 
— 459  watts. 

The  effective  value  of  I2  can  be  calculated  by  means 
of  the  formula: 


/,  =  jy  +  A'  +  A'+T,'  +_/,'+...: 

and  in  the  same  way  the  effective  value  of  E„  is 

ii 

0 


=  5.27  amp.', 


<c8     60    52    44     36     28    20     12     4  0 

Degrees 

FIG.    3 — ANODE   CURRENT   CURVE  FOR   THE   SAME   CONDITIONS  AS 
IN    FIG.    2 


E  = 


V 


e;  +  e;  +  e;  +  e;  +  e; 


215  voles.' 


The  product  /„  and  E2  would  be  1130,  but  it  would 
clearly  be  erroneous  to  find  the  bulb  losses  {Wg-~-2) 
in  this  way. 

(k)  It  is  well  to  introduce  a  factor  to  show  the  re- 
lation between  the  direct-current  component  and  the 
bulb  losses   (Wg-^2),  for  instance: 


1  = 


InEn 


IJE,  -\ w cos  a,, 


2 


411.3 
48 


=  8.58. 


This  factor  could  be  termed  the  relation  factor  or  the 
power-relation  factor  because  it  characterizes  the  com- 
position of  the  bulb  losses. 

It  was  mentioned  that  the  wave-form  has  an  influence 
upon  the  bulb  losses.  A  further  demonstration  for  this 
statement  may  be  given  by  some  test  results.5  I  used 
three  different  generators — one  with  a  flat-topped  emf. 
curve,  one  with  a  peaked  emf.  curve,  and  a  third  one 
with  almost  a  sine  curve.  For  the  three  different  gen- 
erators the  bulb  losses  were  measured  for  the  same  out- 
put, same  number  of  cycles,  same  primary  voltage  as 
follows:  In  the  first  case  152.5  watts,  in  the  second 
case  212  watts,  and  in  the  third  case  138  watts.  The 
difference  between  the  maximum  (212)  and  the  mini- 
mum losses  (135)  is  53.7  per  cent.  It  is  evident  that 
the  efficiency  varies  correspondingly.  If  the  anode-cur- 
rent and  the  anode-voltage  curve  are  given,  the  bulb 
losses  may  be  determined  in  the  following  way  by  means 
of  equation   (1)  : 

Divide  the  length  T  (see  Fig.  3)  into  a  number  of 
equal  parts,  preferably  twelve,  and  determine  the  prod- 
ucts %,  e,  from  the  curves  obtained  by  an  oscillograph 
or  contact  maker;  then  plot  the  instantaneous  power 
values  i2e2  (see  Fig.  4)  and  determine  the  area 
with  a  pianimeter  or  by  other  means.  In  this  case  the 
area  is  418.5  sq.  cm.,  the  length  T  is  44.5  cm.,  and  if  2 
mm.  correspond  to  1  watt,  then  the  rectification  losses 


2The  symbols  on  the  right-hand  side  of  the  equation  repre»ent 
amplitude  values. 

3Archiv  fur  Elektrotechnik ,  1913. 


=  47.3  watts. 


per  anode  are: 

Wg  _        418 
~2        44.5X0.2 

Or,  written  in  a  general  form: 

Wj_  _      A  in  cm.' 
2        Tincm.Xtt 
A  is  the  area,  T  the  time  for  one  period,  a  the  number 
of  watts  corresponding  to  1  cm.     In  most  cases  the  in- 


FIG.    4 — RELATIVE    POSITIONS    OF    ANODE-VOLTAGE    AND    ANODE- 
CURRENT    CURVES 

stantaneous  values  e,  are  constant  during  the  time 
where  the  instantaneous  values  i3  are  larger  than  zero; 
e2  begins  to  vary  almost  at  that  time  where  the  values  i2 
are  practically  zero  (see  Fig.  4),  and  hence  we  obtain 
from  equation: 

f)      —     rp     I        &2%2QX 

~"  JO 


a  modification 


2    ^    TJo 


idt. 


e.,  is  the  average  value  of  the  instantaneous  values  dur- 
ing the  time  0  —  T  (see  Fig.  4).    Therefore 


=  e2X/„. 


(9) 
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INSTANTANEOUS    POWER    VALUES    OF    THE    BULB-LOSSES 
PER  ANODE 


is   the 
=  3.58. 


average  value  and   was  found   by   analysis 

The  average  value  of  e.,  is  13.5,  and  hence 

W 

-£■  =  13.5  X  3.58  =  48.3  watts. 


An  important  relation  is  that  between  the  anode-cur- 
rent and  the  bulb  losses.  Fig.  7  shows  the  anode  volt- 
age E2  and  the  losses  (Wg-±-2)  as  functions  of  the 
anode  current  /.  for  a  constant  voltage.    E,  =  110  volts 
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and  ;i  normal  frequency  <>i  iit't.\  cycles.  These  cui 
ihow  thai  with  Increasing  load  thai  is,  an  Increasing 
anode  currenl  /  there  Is  ■  rapid  rise  oi  (Wt  2), 
while  E  Is  "ni\  slightl]  decreased  (aboul  •">  percent). 
I  found  that  the  relation  between  the  anode  currenl 
and  iiulii  losses  Is  as  folli  w 

ii        2)        w        /;/.  (10) 

where   l  and  />'  are  two  constants  found  bj  the  method 


R0   900    1000   1100    r200    1300 

PIG.    6      VARIATION    OF   THE    RECTIFIED    VOLTAGE    K,    AND   TOTAL 

Bl   II!    LOSSES    Wp   WITH    Til TIM  T   FOR   CONSTANT   PRIMARY 

VOl  i AGI    i:         I  Ml  voi/rs  AND  \  TRIABLE   FREQUENC1 

of  least  squares  to  be  .-1  =  0.G50  and  B  =  5.68,  hence 
I  II  r„-=-2)  -  0.650  /,'  +  5.68  /.. 
[f  the  primary  voltage  E,  is  held  constant  but  the  fre- 
quency is  changed,  then  the  bulb  losses  are  different  for 
the  same  output.  It  was  found  that  for  E,  of  110  volts, 
frequency  of  twenty-six,  and  an  output  of  1050  watts, 

\  \l.l  ES  OF  A    WD  B 


Frequenoy 

1 

» 
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.1 

B 
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the  bulb  losses  were  123  watts,  while  for  100  cycles  and 
other  conditions  unchanged  the  bulb  losses  were  249 
watts — an  increase  of  50  per  cent.  The  reason  for  the 
rapid  increase  in  (Wg^-2)  is  explained  by  the  fact  that 
with  the  rise  of  the  frequency  the  transformer  current 
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FIG.  i — RELATION  BETWEEN  THE  ANODE  CURRENT  I2,  THE  ANODE 
VOLTAGE  E2  AND  THE  BULB  LOSSES  PER  ANODE  (Vfg  H-  2)  FOR 
A  CONSTANT  PRIMARY  VOLTAGE  Ei  OF  110  VOLTS,  NORMAL 
FREQUENCY  OF  50  CYCLES  AND  VARIABLE  LOAD 

is  for  the  same  output  higher  than  for  lower  frequency. 
The  same  is  therefore  true  for  the  anode  current  and 
the  bulb  losses,  which  increase  as  in  equation  (10). 

Hence  the  values  of  A  and  B  are  not  constant,  the 
values  being  as  shown  in  the  accompanying  table.    It  is 


clear  thai  the  efficiency  Is  decreased  by  Increasing  the 
frequency.  This  tact  has  been  confirmed  by  P.  W. 
AJexanderson/     G.  Schulze*,  using  my  method  to  de 

t  ermine  (lie  hull)   losses,   found   that    the  losses  are   inde 

pendent  of  the  frequency.  However,  In  making  his  test, 
Schulze  changed  the  frequency  bul  kepi  the  anode  cur 
'"•■lit  constant,     in  doing  this  the  primary  voltage  was 
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FIG.  8 — VARIATION  OF  THE  ANUDE  CURRENT  I,  AND  THE  RECTI- 
FIED CURRENT  I:,  WITH  THE  OUTPUT  FOR  CONSTANT   PRIMARY 
VOLTAGE   Ei  OF   110  VOLTS   AND   VARIABLE   FREQUENCY 

not  the  same  for  the  different  frequencies  and  the  out- 
put was  different. 

In  answering  correctly  the  question  whether  or  not  a 
change  in  the  frequency  has  an  influence  upon  the  bulb 
losses,  one  must  determine  the  bulb  losses  for  different 
frequencies  with  the  same  primary  voltage  and  for  the 
same  output.  Results  from  such  a  test  are  shown  in 
Fig.  7  and  Fig.  8,  which  need  no  further  explanation. 
The  following  conclusions  are  to  be  drawn: 

(1)  The  bulb  losses  depend  upon  the  frequency,  in- 
creasing with  increase  in  the  frequency. 

(m)  The  bulb  losses  increase  rapidly  with  increase 
in  the  anode  current. 
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••Electrical  World,  1912,  p.  1006;  Elektrotechnische  Zeitschrift, 
1912.   p.    1091. 
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Replacing  Telephone  Cable  at  a  Profit 

It  was  recently  demonstrated  at  Louisville,  Ky.,  by 
the  Cumberland  Telephone  &  Telegraph  Company,  that 
a  considerable  profit  is  possible  when  replacing  a  num- 
•  ber  of  small  telephone  cables  by  a  few  cables  of  large 
size.  In  this  case  a  total  of  143,129  ft.  of  50-pair,  100- 
pair,  and  200-pair  underground  lead-covered  cable  was 
replaced  by  16,386  ft.  of  400-pair  and  600-pair,  22-gage 
underground  cable.  The  total  cost  of  the  estimate  for 
this  work  was  $25,462.  The  estimated  salvage  based 
upon  the  market  price  of  junk  at  the  time  the  estimate 
was  prepared  figured  $31,605.  This  figure  was  based 
upon  the  junk  being  sold  as  lead  cable.  An  investiga- 
tion in  stripping  the  sheath  from  the  core  of  the  cable 
and  burning  off  the  paper  insulation  to  secure  the  clean 
lead  and  copper,  developed  the  fact  that  a  net  profit  of 
approximately  $12  per  1000  lb.  of  junk  could  be  made, 
based  upon  the  selling  price  of  junk  at  $4.90  per  hun- 
dredweight for  lead  and  20  cents  per  pound  for  copper, 
at  the  time  the  investigation  was  made.  The  great  in- 
crease in  the  price  of  junk  has  greatly  increased  the 
net  profit  in  stripping  the  cable.  It  is  estimated  that 
a  profit  of  $7,000  to  $8,000  was  made  upon  this  junk  by 
stripping  the  cable  instead  of  selling  it  unstripped.  The 
estimate  covering  this  work  was  completed  at  a  cost  of 
about  10  per  cent  under  the  estimated  amount. 

The  greatest  saving  from  this  job  was  brought  about 
by  a  reduction  of  $91,944  in  the  underground  cable 
plant  account  and  a  reduction  in  the  annual  charges 
upon   the   plant   dismantled   of  approximately   $10,000. 
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Testing  and  Filtering  of  Transformer  Oil 

Methods  of  Taking  Oil  Samples — Use  of  Special  Test  Box — Preparation  of  Filter  Papers 

— Improved  Operation  of  Filter  Press 
By  E.  P.  Peck 

Superintendent  Tests  and  Repairs  Georgia  Railway  &  Power  Company 


A  THOROUGH  system  of  keeping  track  of  the  con- 
dition of  oil  in  high-voltage  transformers  and  of 
maintaining  the  oil  in  good  condition  is  employed 
by  the  Georgia  Railway  &  Power  Company.  When  the 
inspection  system  was  started,  oil  samples  were  taken 
from  every  transformer  on  the  system  each  month.  It 
has  since  been  found  that  a  monthly  oil  test  is  unneces- 
sary on  all  transformers.  It  is  now  the  practice  to  take 
samples  from  the  in-door  transformers  once  every  three 
months,  from  the  medium  voltage  out-door  transformers 
once  every  two  months  and  from  the  110,000-volt  trans- 
formers once  a  month. 

Method  of  Preparing  Oil  Sample  Bottles 

The  oil  samples  are  taken  by  a  regular  inspector  who 
follows  a  system  which  has  been  very  carefully  worked 
out.  Samples  are  taken  only  on  dry  days  and  before 
taking  a  sample  the  transformer  drain  valve  is  carefully 
cleaned  and  some  oil  is  allowed  to  waste  before  the  sam- 
ple bottle  is  filled.  The  bottles  used  for  oil  samples  hold 
8  oz.  and  have  large  necks,  which  makes  them  easy  to 
fill  and  to  clean.  In  the  laboratory  these  bottles  are  all 
cleaned,  washed  with  gasoline  and  dried  in  an  electric 
oven.  The  corks  are  also  dried.  The  corks  are  fitted  in 
each  bottle  and  the  cork  and  mouth  of  the  bottle  paraf- 
fined as  soon  as  the  cork  is  driven  in.  These  prepared 
bottles  are  then  furnished  to  the  inspector,  who  again 
seals  the  bottle  after  taking  the  oil  sample. 

Transformers  of  250  kva.  or  over  are  equipped  with 
dry  air  breathers.  The  transformer  tanks  of  all  out- 
door transformers  are  sealed  air-tight,  so  that  the  trans- 
former will  blow  back,  or  will  raise  the  oil  level  in  the 
gage  glass  when  the  inspector  blows  into  the  trans^ 
former  through  a  testing  pipe.  The  condition  of  the 
transformer,  as  regards  tightness  and  the  condition  of 
the  calcium  chloride  in  the  breather  compartment,  is 
noted  by  the  inspector  on  each  trip. 


All  oil  samples  are  sent  to  the  laboratory  where  they 
are  tested.  Those  from  the  110,000-volt  transformers 
must  stand  a  30,000-volt  test,  and  samples  from  22,000- 
volt  or  lower  voltage  transformers  must  stand  a  test  of 
20,000  volts  to  be  considered  satisfactory. 

Special  8-Ounce  Test  Box 

The  oil  tests  are  made  in  a  special  test  box  which  has 
been  made  in  the  company's  laboratory.  This  box  just 
holds  an  8-oz.  oil  sample.  This  size  of  the  test  box  has 
been     found    to 
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2 — FORM    FOR    REPORTING    TESTS 
TRANSFORMER   OIL   SAMPLES 


OF 


FIG.     1 — OIL     TEST     TRANSFORMER,     SHOWING     COVER     PROVIDED 
WITH   SUITABLE   SWITCH,   FUSES   AND   VOLTMETER   TERMINALS 


possess  consid- 
erable advantage 
over  the  size 
supplied  with 
test  transform- 
ers, which  usu- 
ally requires  a 
1  qt.  sample.  The 
o  i  1  inspectors 
have  found  that 
the  15  or  20  qt. 
bottles  make  a 
very  uncomfort- 
able package  to 
carry,  especially 
when  the  bot- 
tles were  filled 
with  oil.  Also  ex- 
press charges  on 
the  oil  samples 
often  amount  to 
a  very  appreci- 
able annual  cost. 
For  these  rea- 
sons the  8-oz. 
sample  box 
was  adopted.    A 

number  of  oil  tests  were  made,  using  this  special  box 
and  the  quart  box  to  see  if  there  was  any  difference  in 
the  tests  when  made  in  the  different  sized  boxes.  We 
could  find  no  variation,  between  tests  made  in  the  two 
boxes,  which  was  larger  than  the  variation  between  sam- 
ples of  a  given  lot  of  oil  tested  repeatedly  in  either  box. 
The  spark  gap  used  is  made  of  two  Vss-in.  brass  rods, 
carefully  squared  and  polished  on  the  ends  and  edges, 
and  set  end  to  end,  with  a  0.2-in.  gap  between.  Oil  tests 
are  conducted  regularly  at  the  laboratory,  as  many  as 
fifty  tests  being  made  on  some  days.  These  tests  are 
written  up  on  a  regular  form,  which  is  shown  in  Fig.  2. 
Several  additions  have  been  made  to  the  regular  oil- 
test  transformer  to  improve  its  voltage  control  on  the 
lower  voltage  ranges  and  to  make  its  use  more  conve- 
nient. A  second  water  rheostat  was  added  at  the  side  of 
the  transformer.  A  hinged  cover  to  keep  dirt  off  of  the 
high  voltage  terminals  on  top  is  used.  On  the  back  sup- 
port for  this  cover  a  main  line  switch,  fuses,  voltmeter 
terminals  and  a  signal  lamp  have  been  placed,  this  ar- 
rangement being  shown  in  Fig.  1. 

Oil  Filtering 

A  great  deal  of  study  has  been  made  of  the  oil  filter- 
ing. We  have  found  that  much  time  can  be  saved,  when 
the  oil  contains  much  water,  by  drawing  a  barrel  of  oil 
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a  the  bottom  of  the  transformer  before  the  ftltei 
is  started.    The  <>ii  In  the  transformer  Is  then  filtered 

band  s  10,000  volt  test    The  <>ii  In  the  barrel  Is  fll 
tered  separately  to  stand  s  10,000  volt  tesl  before  being 
put  back  hi  the  transformer. 
The  filter  press  Is  run  for  five  hours  continuously  and 

thru  .stopped   for  thirt\    minutes  to  allow   tile  oil  to  settle. 

it'  the  transformer  has  two  outlets  at  the  bottom,  t h*- 
oil  In  the  bottom  is  filtered  from  these  two  outlets,  for 

BOme  time.  Using  one  B8  the   intake  and  the  other  as  the 

discharge  from  the  press.    After  this  oil  begins  to  show, 
from  the  condition  of  the  filter  papers,  thai  it  Is  reach 
ing  a  good  condition,  the  discharge  from  the  press  is 
changed  from  one  of  the  bottom  connections  to  the  top 
o(  the  transformer,  and  the  oil  then  filtered  as  a  whole. 

The  oil  samples  should  he  invariably  taken  from  the 
intake  side  of  the  tilter  press,  as  a  sample  from  the  dis- 
charge side  will  naturally  stand  a  high  test  before  the 
oil  in  the  transformer  is  thoroughly  dry.  When  taking 
the  sample,  it  is  well  to  just  crack  the  sample  valve,  so 
that  air  bubbles  will  not  be  forced  through  the  oil,  as 
occurs  when  the  oil  is  drawn  too  rapidly.  Transformer 
filtering  is  never  attempted  on  a  rainy  or  even  a  damp 
day,  as  we  have  found  that  much  time  is  lost  when  out- 
door filtering  is  done  under  these  conditions. 

Preparation  and  Use  of  Filter  Papers 

When  the  press  is  set  up  care  is  taken  to  see  that  all 
of  the  pipe  joints,  particularly  those  on  the  intake  side 
of  the  pump,  are  absolutely  tight.  All  of  these  joints 
are  made  up  with  shellac.  No  rubber  hose  is  used  either 
in  the  filtering  or  in  the  oil  sampling.  When  the  press 
is  in  regular  operation,  the  strainer  should  be  cleaned 
every  nine  hours.  When  filtering  bad  oil  the  filter  pa- 
pers are  changed  every  ten  minutes  for  the  first  hour. 
If  the  oil  is  in  fair  condition,  the  papers  are  changed 
every  thirty  minutes  for  two  hours,  and  once  an  hour 
after  the  first  two  hours  until  the  filtering  process  is 
completed.  At  the  beginning  of  the  filtering  all  of  the 
papers  in  the  filter  press  are  changed  at  each  change 
period. 

The  filter  papers  are  carefully  dried  in  the  electric 
oven  before  being  used.  These  papers  are  well  scattered 
through  the  oven  so  that  each  paper  will  be  thoroughly 
dried.     The  oven  is  kept  on  a  high  heat  for  the  first 


hour,    when    new    paper      air    put    in,   and   on   a  low   heat 
alter  that    tune.    Care  i-   taken   not    to  scorch  the  papers, 
since  a  scorched  paper  does  not   filter  satisfactorily.  The 
papers  are  taken   from  the  baking  oven  and   placed  \ 
quickly  in  the  Alter  press  without  being  saturated  in  oil. 

Results  With  Two  Kilter  Stacks  Instead  of  One 

When  filtering  was  first  Started  B  regular  7-in.  Gen- 
eral Electric  press  was  used,  baler,  a  SCCOnd  fdter  stack 
was  added  and  piped  SO  that  either  of  the  two  filter 
ks  could  be  run  from  one  pump  and  motor,  as  shown 
in  Fig.  •*>.  This  allows  one  stack  to  be  filtered  while  pa- 
are  being  Changed  in  the  other  stack.  By  this 
means,  the  press  is  kept  running  continuously  nine 
hours  a  day.  This  change  has  resulted  in  a  large  de- 
crease  in  the  cost  of  filtering  out-of-town  transformers. 
With  the  single  stack  press,  it  was  the  practice  to  send 
two  men,  so  that  the  press  could  be  run  for  two  shifts 
of  ten  or  twelve  hours  each,  in  order  to  complete  the 
filtering  in  a  reasonable  time.  With  the  double  press 
one  man  can  complete  a  bank  of  transformers  in  less 
time  than  was  formerly  required  for  two.  All  of  this 
time  saving  is  not  due  to  the  double  press,  however,  part 
of  the  improvement  being  due  to  the  careful  attention 
which  is  paid  to  details,  such  as  tight  joints  in  the  pipe 
lines,  changing  filter  papers  at  proper  intervals,  etc.  It 
has  also  been  found  that  better  results  are  obtained  by 
letting  the  oil  settle  over  night. 

The  regular  filter  man  filters  three  150-kva.  trans- 
formers, containing  about  600  gal.  of  oil  total,  in  three 
days.  This  includes  the  time  of  getting  the  filter  press 
from  the  railroad  station  to  the  transformers,  uncrat- 
ing and  setting  up  the  filter  press,  filtering  the  oil,  crat- 
ing the  press  after  filtering  and  delivering  it  to  the  rail- 
road station  for  shipment. 

In  addition  to  the  filter  man  a  local  laborer  is  gener- 
ally used  as  a  helper  for  setting  up  and  taking  down  the 
press  which  requires  about  six  hours  of  his  time.  The 
time  mentioned  above  for  filtering  the  oil  is  approxi- 
mately that  required  to  raise  the  200  gal.  of  oil  from  a 
25,000-volt  test  to  a  40,000-volt  test.  From  50  to  80 
lb.  of  filter  paper  would  be  required  for  the  job. 

The  method  of  handling  the  oil  filtering  and  the  con- 
struction of  the  double  press  were  largely  worked  out 
by  Mr.  Benson,  foreman  of  the  company's  repair  shop. 


-SrECL'L  TV.'O  stack  oil  filter  press  and  drying  oven  for  preparation  of  filter  papers 
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Electric  Oscillatory  Phenomena  of  Speaking  Arc 

Arrangements  for  Demonstrating  and  Experimenting  with  the  Talking  Arc  and 
Approximate  Equations  for  the  Circuits  Involved 


By  J.  Parker  Van  Zandt 


IN  1898  Prof.  H.  Th.  Simon1  of  Gottingen  first  demon- 
strated that  the  column  of  incandescent  vapor  of  an 
ordinary  electric  arc  lamp  could  be  set  in  mechanical 
vibration  by  variation  of  the  current  through  the  arc, 
and  that  the  vibrating  vapor  path  would  communicate 
its  disturbances  to  the  air  in  the  form  of  sound  waves. 
Later2  a  modified  scheme  of  connections  was  suggested 
whereby  the  effectiveness  of  the  voice  currents  set  up 
in  the  transmitter  was  much  increased.  The  modified 
form  is  simple,  direct  and  extraordinarily  effective. 
Since  as  a  lecture  demonstration  of  electric  oscillatory 
phenomena,  it  far  exceeds  in  interest  the  ordinary  Dud- 
dell  singing  arc,  it  is  thought  worth  while  to  give  a  de- 
tailed description  of  the  diagram  of  connections,  with 
the  required  constants,  and  establish  the  approximate 
electrical  equations  for  the  circuits  involved.  The  con- 
nections for  the  apparatus  used  are  shown  in  Fig.  1. 
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FIG.    1 — TALKING   ARC   CIRCUIT   WITH    APPROXIMATE   VALUES   OF 
CONSTANTS 

When  words  are  spoken  into  the  transmitter  variable 
currents  flow  in  the  microphone  circuit.  These,  super- 
imposed upon  the  direct  current,  act  inductively  to  pro- 
duce variable  currents  which  flow  through  the  arc  and 
return  through  the  shunt  condenser  path.  When  the 
vapor  arc  sustains  periodic  weakening  or  strengthen- 
ing of  the  current  flowing  through  it,  periodic  decrease 
or  increase  of  temperature  results,  with  consequent  con- 
traction or  expansion  of  the  vapor.  These  changes  in 
the  volume  of  the  vapor  act  upon  the  surrounding  air 
and  reproduce  the  words  spoken  into  the  microphone. 
The  action  is  reversible,  and  if  microphone  and  storage 
cells  are  replaced  by  the  usual  telephone  receiver  words 
spoken  into  the  arc  will  be  heard  in  the  receiver. 

The  essential  feature  in  the  experiment  is  the  char- 
acter of  the  arc.  To  obtain  the  best  results  use  a  long, 
flaming,  steady  arc  between  0.25-in.  soft-cored  carbons 
mounted  vertically  and  separated  approximately  3  cm. 
A  current  of  5  to  7  amp.  is  sufficient  to  insure  steady 
burning.  The  condenser  should  have  a  capacity  of  five, 
or  more,  microfarads  insulated  to  withstand  several 
times  the  normal  voltage.  Any  open  core  transformer 
with  fairly  high  inductance  and  preferably  a  one  to 
one  ratio  may  be  used.  The  choking  coils  should  have 
moderately  large  values  of  reactance  in  order  effectively 
to  block  the  superimposed  voice  currents.  The  micro- 
phone may  be  of  the  ordinary  carbon  granular  type,  with 
as  great  an  ampere  capacity  as  possible.  Too  much 
current  in  the  transmitter  will  cause  "frying"  of  the 
granules,  and  consequent  hissing  in  the  arc.  A  large 
current  flows  when  the  arc  is  struck,  and  the  arc  series 
resistance  must  be  selected  with  this  in  mind. 


iWied,   Annalen,  Vol.   64,  page   233,   1898;   Pierce,   Principles  of 
Wireless  Telegraphy,  page  254,  1910. 

tphysikalische  Zeitschrift,  Vol.  2,  page  253,  1901. 


Troubles  may  usually  be  traced  to  the  microphone 
circuit  or  to  the  condition  of  the  arc  carbons.  An  am- 
meter in  series  with  the  microphone  should  be  watched 
constantly  for  possible  open  or  short-circuits.  If  the 
arc  hisses  badly,  cut  off  the  burned  ends  of  the  carbons 
and  use  perfectly  fresh  electrodes.  Avoid  any  breeze 
that  tends  to  blow  out  the  arc.  The  intensity  of  repro- 
duction increases  directly  with  the  length  of  the  flame. 

It  is  worth  while  to  note  that  the  speaking  arc  is  in 
no  sense  an  improved  Duddell  singing  arc,  for  the  Dud- 
dell  arc  depends  wholly  upon  the  negative  characteristic 
of  the  carbon  arc  and  the  resulting  charging  and  dis- 
charging of  the  shunted  condenser  across  the  electrodes. 
A  very  short  arc  is  absolutely  essential.  With  the  speak- 
ing arc,  the  long  vapor  path  prevents  the  surging  of 
the  condenser,  which  only  serves  as  an  easy  path  for 
the  variable  currents.  The  .negative  characteristic  of 
the  arc  is  unimportant,  the  essential  feature  being  the 
relation  between  the  temperature  and  size  of  the  vapor 
path  and  the  current  which  flows  through  it. 

If  we  consider  the  arc  current  sufficient  to  magnetize 
the  transformer  core  to  a  point  approaching  saturation, 
and  that  the  value  of  the  superimposed  voice  current  is 
only  a  few  per  cent  of  the  arc  current,  we  may  take  Llt 
rlt  and  L2,  r2,  C2  as  constants. 

For  the  coupled  circuits,  by  Kirchhoff's  laws, 
the  symbolic  notation: 

E,  —  ZJ,  —  jXJ,  =  0 

ZJ2  +  jXml   =  0 
3        ry 


using 

(1) 
(2) 


Hence 


/,= 


/,  = 


Z2EX 


(3) 


(4) 


ZxZx  +  X*m 

/.  is  the  superimposed  voice  current.     In  order  that  it 
may  be  a  maximum, 

Z1Z2  +  X3m  =  0  (5) 

Expanding, 


[r,  +  ;o>LJ  \r2  +  ;  L>La  —  -±  )    =  —  a>W 


Equating  the  real  terms, 


rxr2  —  o)2L,L:  +  -^-  =  — 


2M' 


(6) 


(7) 


(/•/,)   is  small  in  comparison  with  the  reactance  terms 
and  may  be  neglected.    Then 


{LxL2  —  iW)C2   

If  K  =  coefficient  of  coupling  =  M/  \  L,L. 

1 


(8) 


(9) 


(10) 


2tt  yL,C2U—  K2) 
For  a  man's  voice    (n)    falls   between   60   and   1000 
cycles  per  second.3    If  L.  be  chosen  0.10  henry  and  C2  be 
chosen   5.0  X  10""  farad,  K,  for  the  transformer  with 
open-iron  core  will  be  close  to  0.90. 

10s 

Then  77  = ______^___ 

6.283  X  0.5  X  d  —  0.905) 
=  520  approximately. 
For  a  closed-core  transformer  K  is   practically    unity 
and  there  is  no  definite  resonant  point.     The  low  and 
high  tones  are  equally  satisfactory. 


3Helmholtz.  "Sensations  of  Tone. 
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Opportunities  for  Young  Electrical  Engineers 


IV     In  Research  and  Testing 
Bi   Pri    roN  S.  Millar 


i  ;.  iu  i  .,i    MuniiKFi    Kloi  lrl<   il   'i  ■    linn    Laboi  atorli 


New    ^  ork  <  !ltj 


In  his  art tcit  Mr.  Millar  emphasizes  tin  view  that  either  for  the  few  who  will  make  research 
and  testing  their  life  work,  or  for  others  who  may  engage  temporarily  in  research  or  testing, 
advantages  ate  to  be  realized  in  the  training  in  desirable  methods,  in  the  acquisition  <>l  the  sci- 
entific viewpoint,  in  a  broadening  experiena  and  outlook,  and  perhaps  in  useful  aranaintance  in 
particular  branches  of  the  industry. 


IS  the  previous  articles  of  this  series  and  in  accom- 
panying discussions,  qualifications  which  make  for 
the  success  of  the  young  engineer  have  received  at 
tention.  Such  qualifications  are  in  part  natural  and  in 
part  acquired.  Furthermore,  they  arc  found  in  various 
degrees.  All  of  them  under  favorable  conditions  and  by 
determined  effort  may  be  developed  from  a  lesser  to  a 
greater  degree.  The  young  engineer  confronting  a  choice 
of  occupation  does  well  to  consider  not  alone  prospects 
for  early  professional  or  financial  advancement.  His 
choice  should  be  influenced  also  by  opportunity  to 
acquire  or  to  develop  qualifications  for  ultimate  success. 
It  is  this  consideration  which  brings  into  relief  re- 
search and  testing  as  an  occupation  to  be  considered 
by  the  young  electrical  engineer.  This  field  offers  ex- 
ceptional opportunities  for  acquiring  important  quali- 
fications for  success.  Prominent  among  these  is  the 
"scientific  state  of  mind"  or  the  "scientific  viewpoint" 
which  the  writer  wishes  to  add  to  those  indicated  in 
this  series. 

The  Scientific  Viewpoint 

The  scientific  viewpoint  is  of  well-nigh  universal 
applicability.  Essential  in  research,  indispensable  in 
engineering,  its  value  in  the  industrial  or  commercial 
world  is  fast  gaining  recognition.  It  underlies  scientific 
management  or  efficiency  engineering,  which  in  one 
form  or  another  is  manifesting  itself  in  all  human 
activity. 

This  viewpoint  once  acquired  is  brought  to  bear  upon 
all  tasks  and  problems  through  a  series  of  processes 
which  roughly  are  as  follows: 

1.  Definition  of  purpose. 

2.  Analysis  of  problem  and  listing  of  all  variables. 

3.  Study  of  related  literature  and  experience. 

4.  Adoption  of  approved  methods. 

5.  Proving  of  method  and  appliances. 

6.  Proper  conduct  of  research  (or  test  or  other  en- 
terprise). 

7.  Discussion  of  results. 

8.  Limitations  of  conclusions. 

To  apply  this  or  a  similar  procedure  completely  or 
in  part  to  all  phases  of  industry;  to  investigate  each 
subject  along  these  lines  with  as  much  care  and  dili- 
gence as  its  importance  may  warrant;  to  ascertain  the 
facts  which  it  is  important  to  know;  to  act  logically 
in  the  light  of  such  facts — this  follows  upon  the  adop- 
tion of  the  scientific  point  of  view. 

The  man  who  can  discern  an  opportunity  or  a  need, 
who,  within  the  limits  of  his  knowledge  and  experience, 
is  able  to  decide  what  action  should  be~  taken  in  the 
circumstances  and  who  acts  accordingly,  possesses  more 
than  mere  executive  ability.  Such  a  man  will  go  far, 
especially  if  he  displays  the  other  sterling  qualities 
which  have  been  emphasized  in  this  series.  This  com- 
bination of  perspicacity,  decision  and  action  is  a  trait 
which  may  be  developed  to  some  extent.  And  an  im- 
portant aid  to  its  development  is  the  acquisition  of  the 
scientific  viewpoint. 


The  writer  of  the  introductory  article  of  this 
distinguished  between  the  "business"  and  "laboratory" 
type  of  man,  intimating  that  in  the  future  these  two 
types  are  likely  to  merge  successfully.  This  may  be 
considered  in  connection  with  the  unrelated  facts  of 
vocational  fortuity  and  increasing  specialization.  If 
our  industry  suffers  from  misfits  and  if  training  tends 
toward  narrow  specialization,  it  is  important  to  in- 
culcate the  fundamental  principles  which  are  the  pre- 
requisites of  success.  Application  of  such  principles 
tends  to  reduce  in  extent  the  misfitting  and  to  mitigate 
the  evils  of  excessive  specialization.  It  likewise  pro- 
motes the  merging  of  the  "laboratory"  and  "business" 
type.  Among  these  principles  the  scientific  method 
must  be  conceded  an  important  place. 

But  the  scientific  viewpoint  contributes  not  alone  to 
material  success.  We  find  things  uninteresting  only 
when  we  know  too  little  about  them  to  appreciate  their 
potential  interest.  When  viewed  in  the  scientific  spirit, 
everything  becomes  interesting.  The  scientific  view- 
point develops  interest,  promotes  investigation  and  in- 
spires to  further  achievement. 

The  Advantages  of  Laboratory  Work 

The  engineering  course  affords  the  undergraduate 
opportunity  to  acquire  the  scientific  state  of  mind,  as 
does  also  engineering  practice.  But  work  in  a  research 
or  testing  laboratory  is  especially  favorable  to  its  ac- 
quisition. Knowledge  gleaned  from  personal  experi- 
ence is  more  useful  and  significant  than  that  acquired 
from  others.  Scientific  methods  become  habitual  only 
through  practice.  A  laboratory  is  a  fact  factory.  To 
•  seek  facts,  either  with  or  without  reference  to  their 
application,  is  to  foster  the  scientific  spirit,  which 
through  practice  becomes  thoroughly  ingrained  and 
constitutes  an  important  qualification  for  success. 

Work  in  a  laboratory  develops  manual  dexterity, 
trains  observation,  teaches  necessity  for  predicating 
conclusions  upon  facts  only. 

Research  and  testing  often  afford  an  opportunity  to 
gain  a  diversified  knowledge  of  materials  and  apparatus. 
This  knowledge,  if  limited  to  laboratory  performance, 
may  be  inadequate  in  that  the  practical  service  experi- 
ence is  lacking.  On  the  other  hand,  so  far  as  it  goes, 
it  is  soundly  based  upon  facts.  It  is  the  best  possible 
foundation  upon  which  to  erect  an  operating  experience. 
Also  it  is  an  excellent  safeguard  against  the  temptation 
which  so  often  assails  practical  engineers  to  draw  con- 
clusions from  impressions  founded  upon  inadequate 
data  compounded  of  effects  of  variables  which  have  not 
been  segregated. 

Laboratory  work  may  bring  the  young  engineer  into 
contact  with  several  phases  of  the  industry,  including 
manufacturing,  selling  and  both  the  engineering  and 
commercial  branches  of  electrical  operation  in  the  sev- 
eral fields.  While  such  contact  usually  is  casual,  yet  it 
frequently  takes  place  in  those  phases  of  the  work  which 
offer  the   most   interesting   engineering   opportunities. 
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Work  of  this  kind  occasionally  affords  the  young  engi- 
neer means  of  becoming  known  favorably  in  one  or 
more  branches  of  the  industry.  The  experience  gained 
should  be  developmental,  widening  the  outlook. 

If  the  laboratory  is  engaged  in  industrial  research  or 
in  commercial  testing,  the  work  may  afford  the  young 
engineer  an  opportunity  to  acquire  knowledge  of  the 
viewpoints  and  methods  of  both  manufacturer  and  con- 
sumer, seller  and  buyer.  This  lends  business  per- 
spective. 

Conditions  in  the  Laboratory  Field 

The  opportunities  for  employment  in  electrical  re- 
search and  testing  are  relatively  few.  The  government 
laboratories,  notably  the  Bureau  of  Standards,  are  one 
class  of  employers  in  this  field.  There  are  a  few  small 
private  laboratories.  Large  manufacturing  corpora- 
tions in  increasing  numbers  are  maintaining  research 
laboratories.  Large  operating  corporations  in  increas- 
ing numbers  are  maintaining  testing  laboratories. 
While  this  field  is  being  extended  and  expanded,  yet  it 
can  offer  employment  yearly  to  only  a  very  limited  num- 
ber of  young  men.  The  largest  electrical  manufacturers 
yearly  employ  considerable  numbers  of  graduates  in  an 
apprentice  course.     The  scope  of  their  engineering  de- 


partments comprehends  a  certain  amount  of  investiga- 
tion work.  Both  offer  excellent  opportunity  for  acquir- 
ing useful  experience  and  some  opportunity  for 
acquiring  the  scientific  viewpoint. 

The  successful  research  man  must  possess  somewhat 
unusual  qualities  with  which  few  are  endowed.  But  a 
small  proportion  of  engineering  graduates  will  look 
forward  to  making  research  or  testing  a  life  work.  For 
these  few,  employment  in  a  laboratory  is  of  course  im- 
mediately desirable.  The  great  majority,  by  force  of 
circumstances,  inclination  or  training,  will  be  directed 
into  other  branches  of  the  industry.  Many  ultimately 
will  find  their  way  into  designing,  manufacturing, 
operating,  commercial  or  consulting  work. 

Remuneration  in  research  and  testing  for  the  young 
engineer  probably  averages  about  as  in  the  manufac- 
turing and  operating  branches  of  the  industry.  Later 
compensation,  of  course,  depends  upon  merit  and  oppor- 
tunity as  in  other  forms  of  business.  A  small  branch 
of  the  electrical  industry,  testing,  offers  fewer  impor- 
tant and  highly  remunerative  positions.  On  the  other 
hand,  there  are  few  men  eligible  for  such  positions. 
Upon  the  whole  there  is  probably  little  ground  to  select 
or  to  avoid  research  and  testing  for  reasons  of  com- 
pensation only. 


To    Differentiate   the   Training   of   the 

True  Engineer  from  That  of  the 

Technically  Trained  Worker 

To  the  Editors  of  Electrical  World: 

In  the  series  of  articles  on  "Opportunities  for 
Young  Engineers,"  now  appearing  in  your  paper,  I 
believe  you  are  doing  a  distinct  service  to  young  men 
who  are  about  to  graduate  from  technical  courses. 
It  too  frequently  happens  that  a  young  man  has 
little  or  no  information  to  guide  him  in  choosing  the 
branch  of  the  industry  which  he  wishes  to  enter. 
Frequently,  the  prospect  of  a  high  salary  may  be  the 
deciding  factor. 

To  the  writer,  the  chief  value  of  the  articles  lies 
in  the  information  which  they  give  regarding  the 
kinds  of  positions  for  which  men  are  needed,  and 
the  qualifications  required  of  the  men  who  are  to 
fill  these  positions.  It  would  seem  obvious  that  an 
institution  which  prepares  a  certain  kind  of  educa- 
tional product  should  learn  from  the  consumers  of 
that  product  their  needs,  both  as  to  technical  train- 
ing and  the  other  characteristics  which  the  gradu- 
ates should  possess.  The  needs  of  the  industry 
should  determine  the  kind  of  instruction  given. 
When  we  consider  these  needs  we  find  them  divided 
into  three  kinds: — (a)  The  artisan,  (b)  the  tech- 
nically trained  worker,  (c)  the  engineer  in  the  re- 
stricted sense.  In  the  first  class  would  be  included 
skilled  labor  which  works  with  its  hands,  and  for 
which  the  training  of  the  trade  school  is  sufficient. 
In  the  third  class  are  included  real  research  and 
designing  engineers  and  executives  of  great  ability. 
For  this  class,  the  training  of  the  four-year  engi- 
neering course  is  not  sufficient. 

Between  these  two  groups  lies  the  second  group, 
which  is  somewhat  vaguely  defined  as  to  its  boundar- 
ies, merging  as  it  does  into  group  c  on  one  hand  and 
into  group  a  on  the  other.  In  group  b,  however,  two- 
thirds  or  more  of  all  the  technically  trained  gradu- 
ates find  their  place.  In  this  class  would  be  sales- 
men, routine  engineers,  superintendents,  managers, 
foremen,  and  operating  engineers.  In  other  words, 
I  would  restrict  to  the  third  class  the  relatively 
small  number  of  men  who  carry  out  the  most  im- 
portant engineering  or  research  work,  or  occupy 
executive  positions  of  very  great  responsibility. 


I  do  not  intend  to  belittle  the  positions  in  the  sec- 
ond group,  but  only  to  restrict  to  the  third  group 
men  of  the — say — Steinmetz  or  Whitney  types.  It 
is  the  writer's  opinion  that  there  is  a  tendency  at 
present  to  give  engineering  training  which  is  better 
suited  for  men  who  would  find  places  in  the  third 
group,  forgetting  that  the  number  which  can  profit- 
ably receive  such  training  is  relatively  small. 

Without  examining  in  detail  the  requirements  of 
the  larger  number  which  must  fall  in  group  b,  I 
think  it  is  apparent  that  a  good  knowledge  of  busi- 
ness practice  and  of  modern  productive  methods  is 
essential.  I  believe  the  present  training  could  be 
broadened  without  sacrificing  the  necessary  funda- 
mental technical  training.  It  might  be  necessary 
to  omit  some  of  the  specialized  courses  in  the  prac- 
tice of  one  branch  or  another  of  the  industry,  but  I 
believe  this  would  be  a  good  thing.  The  school  is 
the  place  to  get  the  fundamentals,  and  the  detailed 
practice  in  any  particular  branch  of  the  work  can  be 
obtained  better  after  graduation,  or  sometimes,  in 
part  at  least,  by  summer  work  with  industrial  con- 
cerns. The  series  is  welcome,  therefore,  for  the  in- 
formation which  it  is  giving  regarding  the  require- 
ments in  the  industry. 

A  consideration  of  the  facts  set  forth  in  these 
articles,  together  with  interviews  which  the  writer 
has  had  with  many  employers,  indicates  that  besides 
a  thorough  training  in  the  fundamentals  of  the 
science,  the  graduates  should  possess  other  qualities 
which  are  of  equal  or  greater  importance.  Among 
these  may  be  mentioned  initiative,  executive  ability, 
tact,  common  sense,  accuracy  and  reliability.  The 
possession  of  these  characteristics  in  a  greater  or 
less  degree  determines  the  success  of  a  man  more 
than  technical  training.  While  many  of  these  char- 
acteristics are  inherent  in  a  man,  they  may  be 
developed  to  some  extent  by  proper  training.  The 
institution  with  which  I  am  connected  has  for  the 
past  two  years  graded  its  graduating  classes,  in 
addition  to  their  technical  studies,  upon  character- 
istics such  as  those  given  above.  I  have  found  this 
grading  very  useful  when  recommending  men  to  fill 
positions,  and  I  therefore  welcome  further  informa- 
tion regarding  the  qualities  which  employers  desire 
that  their  men  should  possess.  A.  L.  Cook, 

Head  of  Department  of  Applied  'Electricity \ 

Brooklyn,  N.  Y.  Pratt  "<*""<" 


E  I.  E  CTRICA  i      W  o  K  I.  I) 


Vol  ';7,  No.  25 


STATION   AND   OPERATING   PRACTICE 

I  Department  Devoted  to  Problems  <>f  Installation,  Operation  and  Maintenance  <>f  Equip- 
meni  for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Operating   Kxpenses  tor   Massachusetts 

Steam  Stations 

The  data  in  the  accompanying  table  represent  an 
analysis  <>t'  the  operating  expenses  <>t'  steam-electric  sta- 
tions in  tin'  State  of  Massachusetts  as  reported  to  the 
Board  <>r  Gas  and  Electric  Light  Commissioners  and 
contained  in  its  recent  1916  report.  The  figures  for 
L914  are  summarized  from  an  extensive  table  published 
in  the  Aug.  7.  1916,  issue  of  the  Electrical  World, 
page  80S,  which  gives  data  lor  each  of  nineteen  com- 
panies as  compiled  from  the  report  made  last  year  by 
the  commission.  The  figures  given  in  the  second  column 
are  for  the  twelve  months  immediately  following  the 
period  covered  by  the  previous  report  and  compare  very 
closely   in  practically  all  items.     While  varying  condi- 

OPERATING    EXPENSES  FOR  MASSACHUSETTS   STEAM 

STATIONS  HAVING  AN  ANNUAL  OUTPUT  OF  MORE 

THAN   5.000,000   KW.-HR. 

Average    Average  Data  for 

for  for  Boston  Edi- 

Nineteen  Seventeen  son  Company 

Stations    Stations  , ■* N 

in  1914      in  1915  1914  1915 

Cost  of  coal,  dollars  per  ton 4.09  4.24  3.92  3.90 

Coal  per  kilowatt-hour  in  pounds  3.05  3.15  2.12  2.06 

Operating  expenses  due  to  station 
operation,  in  cents  per  kilo- 
watt-hour made : 

Coal 0.570         0.560  0.373  0.359 

Oil    and   waste 0.008  0.007  0.002  0.002 

Water   0.022  0.023  0.011  0.010 

Wages    0.216  0.215  0.150         0.161 

Station  repairs 0.018         0.018  0.006  0.009 

Steam   equipment   repairs...    0.051  0.055  0.032  0.051 

Electric  equipment  repairs.  .    0.015  0.015  0.064  0.060 

Tools   and   appliances 0.008  0.010  0.018         0.017 

Total  for  station  operation   0.908  0.903  0.656         0.669 

Operating  expenses  due  to  distri- 
bution, in  cents  per  kilowatt- 
hour  sold  : 

Lines  and  conduits 0.170  0.180         0.315  0.305 

Meters  and  transformers. ..  .    0.055  0.031  0.120  0.052 

Tools  and  appliances 0.060  ....  .... 

Wages    0.198  0.175  0.025  0.078 

Total    for    distribution   ex- 
pense       0.423  0.446  0.460  0.435 

Expenses  of  office  management.  .  0.344  0.387  0.701  0.701 

Taxes    0.314  0.378  0.602  0.590 

Miscellaneous    0.147  0.097  0.197  0.137 

Net   operating   income 1.492  1.615  2.314  2.181 

tions  due  to  size  of  station,  output,  plant  factor  and  load 
factor  are  ignored  in  average  data  of  this  kind,  they  in- 
dicate in  a  general  way  the  trend  of  operating  costs  for 
the  particular  items  shown.  For  instance,  it  is  inter- 
esting to  note  that  the  amount  paid  for  taxes  per  kilo- 
watt-hour by  the  important  Massachusetts  stations  is 
considerably  more  than  half  the  cost  of  coal  per  kilo- 
watt-hour, also  that  the  amount  charged  to  office  man- 
agement and  taxes  combined  is  about  85  per  cent  of  the 
total  cost  of  station  operation.  The  averages  for  the 
stations  in  1915  show  the  cost  of  fuel  to  be  62.0  per 
cent  of  the  total  station  operating  expense,  and  wages 
23.8  per  cent,  the  remaining  14.2  per  cent  being  ac- 
counted for  by  such  items  as  oil,  waste,  water,  tools 
and  repairs.  Of  the  seventeen  stations  for  which  data 
are  given  in  column  two  of  the  table,  ten  are  in  cities 
of  from  30,000  to  100,000  people,  three  below  this  range 
and  four  above.  The  yearly  station  output  varies  for 
the  most  part  between  5,000,000  and  15,000,000  kw.-hr. 
Data  for  the  system  of  the  Boston  Edison  company 
is  not  included  in  the  averages  of  the  table,  mainly  for 
the  reason  that  the  company's  1915  output  of  198,389,- 
589  kw.-hr.  is  more  than  90  per  cent  of  the  combined  out- 
puts of  the  seventeen  stations  reported.    The  operating 


and  cost  data  tor  the  Boston  company  also  represent  re- 
BUltS  of  a  highly  specialized  system  operating  stations 
and  equipment  which  favor  reduced  costs  per  kilowatt- 
hour.  It  is  therefore  interesting  to  compare  separately 
the  items  of  cost  for  this  extensive  system  with  the  av- 
erages for  other  stations  of  the  State  having  an  output 
that  permits  comparisons  of  station  performances.  The 
station  operating  cost  for  the  Boston  company  is  re- 
ported as  0.GG9  cent  per  kilowatt-hour,  of  which  the  fuel 
cost  is  53.6  per  cent  and  wages  24  per  cent.  Here  it  is 
to  be  noticed  that  although  the  output  of  the  system  is 
nearly  equal  to  the  combined  outputs  for  the  seventeen 
other  stations,  the  amount  charged  to  wages  is  the  same 
as  for  the  other  and  much  smaller  systems.  The  fuel 
cost  per  kilowatt-hour  is  again  nearly  40  per  cent  less 
than  that  for  the  average  of  the  other  stations  of  the 
State.  This  is  probably  due  in  the  main  to  a  better 
load  factor,  plant  factor  and  economy  of  large  units  and 
modern  methods  of  burning  and  handling  coal.  The 
figures  for  the  Boston  company  also  show  that  the 
amount  charged  against  taxes  is  about  90  per  cent  of 
the  total  cost  of  station  operation,  while  the  amount 
spent  for  taxes  and  office  management  is  nearly  twice 
that  called  for  by  station  operation. 

The  total  of  the  table  showing  distribution  expense 
for  the  Boston  company  is  not  the  same  as  the  total 
given  in  the  report  of  the  commission  for  the  reason 
that  only  the  main  items  of  expense  have  been  consid- 
ered. The  expense  of  distribution  given  by  the  com- 
mission is  0.665  cent  per  kilowatt-hour.  The  total  for 
expenses  of  station  operation,  however,  is  only  lower 
by  a  charge  of  0.018  cent  per  kilowatt-hour  entered  as 
an  expense  of  manufacture  under  the  heading  of  rentals. 


How  the  Smokestack  of  a  Hotel  Plant  Was 

Made  Inconspicuous 

In  the  boiler  plant  of  a  Maine  hotel  it  was  found  to 
be  undesirable  to  carry  the  stack  straight  up  from  the 
fire  room  on  account  of  interference  with  the  natural 
lighting  and  the  shadow  annoyance  in  a  courtyard  bor- 


CONNECTION  OF  BOILER  UPTAKE  WITH  STACK  IN  HOTEL  COURT- 
YARD  TO   PREVENT   SHADOW   ANNOYANCE 
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dered  by  many  rooms.  The  stack  was  accordingly  built 
of  brick  and  designed  with  a  rectangular  cross-section 
permitting  it  to  be  carried  upward  close  to  the  building 
wall. 

Connection  with  the  boiler  uptakes  is  effected  by 
.an  iron  smoke  pipe  run  almost  horizontally  from  the 
top  of  the  boiler  house  monitor  to  the  stack.  This  smoke 
pipe  is  3  ft.  in  diameter  and  supported  by  a  strap-iron 
cradle  and  adjustable  brace  rod.  By  this  arrangement 
of  stack  and  smoke  pipe  the  draft  has  suffered  but  little 
and  the  view  in  the  hotel  courtyard  is  practically  un- 
obstructed. 


Operating  Costs  for  Several  Diesel  Engine 
Installations 

In  what  follows  operating  data  are  given  for  several 
plants  operating  Diesel  engines  under  different  condi- 
tions and  for  different  types  of  service.  At  Rice  Lake, 
Wis.,  the  Red  Cedar  Valley  Electric  Company  has  in- 
stalled a  225-hp.  Diesel  unit  to  operate  in  parallel  with 
two  150-kw.  water-wheel  units  over  peak  periods  as  an 
auxiliary.  This  unit  is  operated  by  the  station  attend- 
ant who  looks  after  the  water-wheel  generators,  there- 
fore no  extra  labor  charge  is  called  for.  At  present  the 
Diesel  unit  is  operated  during  the  heavy  day  load,  from 
about  8  a.  m.  to  10  p.  m.,  and  the  water  wheels  used  to 
carry  the  lighter  load  are  operated  during  the  remain- 
der of  the  twenty-four-hour  period.  The  ability  to 
install  the  Diesel  unit  in  the  existing  hydroelectric 
station  and  operate  it  by  the  regular  force  was  an  im- 
portant consideration  in  its  selection.  Fuel  oil  costs  at 
this  point  3.3  cents  per  gallon  and  lubricating  oil  39 
cents  per  gallon.  Under  an  average  load  of  76  kw.  the 
fuel  cost  for  this  installation,  as  reported  by  Louis 
Dunneboil,  manager  of  the  company,  is  0.39  cent  per 
kilowatt-hour  and  the  lubricating  oil  cost  0.05  cent 
per  kilowatt-hour. 

The  City  of  Lyndon,  Kan.,  operates  a  120-hp.  Diesel 
unit,  and  R.  W.  Wright,  superintendent,  reports  a  gen- 
erating cost  of  1.66  cents  per  kilowatt-hour  including 
labor,  fuel,  lubricating  oil  and  waste  expenses.  The 
output  of  this  station  for  1915  operating  5614  hours 
was  162,307  kw.-hr.  For  long  light  load  periods  only 
29  per  cent  of  the  unit's  rating  was  used. 

In  Fig.  2  the  results  of  a  test  on  the  350-hp.  unit 
illustrated  in  Fig.  1  are  shown.  This  unit  is  installed 
in  the  plant  of  the  City  of  Madison,  S.  D.,  and  the 
curves  of  Fig.  2  were  the  result  of  an  acceptance  test 


on  the  equipment  made  by  Charles  B.  Trimmer,  consult- 
ing engineer  of  Madison.  It  may  be  pointed  out  that 
the  fuel  economy  was  practically  constant  at  loads  above 
175  kw.  Below  this,  however,  the  unit  fuel  consumption 
increased  more  rapidly  with  decrease  in  load.  The  cost 
of  fuel  per  hour  when  carrying  a  100-kw.  load  was  only 
4.3  cents  more  than  with  a  75-kw.  load. 

According  to  a  performance  report  on  three  Diesel 
units  operated  by  the  Anheuser-Busch  Brewing  Asso- 
ciation of  St.  Louis,  1,006,448  kw.-hr.  were  generated 
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FIG.     2 — RESULTS     OF     TEST     ON     350-HP.     DIESEL     ENGINE     AT 
MADISON,    S.   D. 

during  1915  on  99,385  gal.  of  fuel  oil,  showing  an 
average  of  9.86  gal.  per  100  kw.-hr.  and  a  fuel  cost  of 
0.232  cent  per  kilowatt-hour.  The  lubricating  oil  used 
was  1026  gal.,  costing  35  cents  per  gallon  and  0.037 
cent  per  kilowatt-hour.  This  installation  has  an  engine 
rating  of  900  hp.  and  a  generator  rating  of  640  kw., 
and  operates  ten  hours  a  day  with  a  load  factor  of  77 
per  cent.  The  labor  cost  at  this  plant  is  around  0.27 
cent  per  kilowatt-hour  and  average  maintenance  and 
repairs  0.0212  cent  per  kilowatt-hour.  The  Diesel  units 
in  the  installations  mentioned  are  of  the  design  built 
by  the  Busch-Sulzer  Brothers-Diesel  Engine  Company, 
St.  Louis.  Mo. 


FIG.   1— A   350-HP.   DIESEL  ENGINE   INSTALLATION   OPERATED   BY 
CITY   OF    MADISON,    S.   D. 


Arrangements  to  Operate  an  Exhaust  Fan 

for  Emergency  Service 

R.  L.  Hervey 

An  exhaust  fan  which  removes  the  hot  air  out  of  the 
boiler  and  engine  room  of  a  department  store  plant  was 
shut  down  one  recent  hot  day  on  account  of  injury  to 
the  armature  of  its  driving  motor.  As  the  plant  was  lo- 
cated in  the  basement  of  the  store,  the  heat  could  not 
be  prevented  from  going  into  the  other  departments. 
The  fan  was  built  in  the  wall  and  could  not  be  replaced 
in  a  hurry  by  anything  but  a  duplicate  and  there  was 
not  one  in  the  town.  To  relieve  conditions,  the  arma- 
ture and  field  coils  of  the  motor  were  taken  out,  and  a 
shaft  was  turned  to  fit  the  blade  and  armature  bear- 
ings, with  an  extension  on  the  commutator  end  for  a 
pulley.  An  extra  motor  was  set  on  the  floor  and  belted 
to  the  fan  shaft.  Although  the  extra  motor  was  larger 
than  the  original  one,  the  same  starting  box  was  used 
as  the  load  on  both  motors  was  the  same. 

When  the  repaired  armature  was  replaced  an  am- 
meter was  put  in  the  line  in  order  to  make  sure  that  the 
motor  was  not  overloaded.  The  ammeter  showed  an 
overload  of  10  per  cent  with  the  old  setting  of  the 
brushes.  Under  ordinary  conditions  this  load  could 
have  been  carried  satisfactorily,  but  as  the  motor  was 
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directly  in  ;i  draft  of  hot  air,  the  Insulation  had  been 
.  ,i.  By  ahifl  Ing  the  brnahe  forward  ju  I  h 
little,  the  current  was  dropped  to  ■  lower  value  than 
tin-  rated  amperage  of  the  motor.  Too  much  care  <:m 
not  be  exercised  when  setting  the  brushes  on  a  vacuum 
or  blower  motor,  as  tin-  power  required  vai  the 

cube  of  t  he  ipeed 

A    Disconnecting   Switch  and    Fuse   Box   for 
6600-Volt   Distribution  Lines 

The  accompanying  illustrations  show  the  construc- 
tion of  ;i  disconnecting  switch  and  fuse  box  for  use  on 
distribution  lines  up  to  6600  volts  and  from  l  to  LOO 
amp.  as  devised  by  engineers  of  the  Columbus  (Ohio) 
Railway,  Power  &  Light  Company.  The  switch  is  of 
simple  design  and  is  inclosed  in  a  wooden  box  which  has 
an  arc  discharge  hole  of  porcelain  in  the  bottom.     A 

wood  pull-red  on  the  side  operates  this  switch   from  the 

outside  without   opening  the  door.     This  construction 


Causes  of  Telephone  "Noise1 
Its  Elimination 


and 


CONSTRUCTION     OF     DISCONNECTING     SWITCH     AND     FUSE     BOX 
SHOWING    FUSE    OPEN    AND    CLOSED 

makes  unnecessary  the  use  of  rubber  gloves  or  tongs 
when  the  switch  is  operated.  The  leverage  which  the 
handle  makes  with  the  switch  arm  is  short  and  gives 
quick  make  and  break  contact,  thus  eliminating  arcing. 
The  construction  is  such  that  no  springs  are  used. 
Melting  and  welding  across  terminals  is  prevented  by 
widely  separated  poles. 

The  features  of  this  switch  are  its  safety  in  operation  • 
and  the  fact  that  it  will  instantly  clear  the  circuit  or 
the  device  which  it  controls  from  the  main  circuit. 
When  it  is  necessary  to  insert  a  new  fuse,  the  lineman 
completes  the  operation  and  closes  the  door  before  he 
closes  the  switch,  thus  obviating  the  risk  of  an  imme- 
diate fuse  blow-out  in  his  face. 

Insurance  against  delay  due  to  fuses  being  blown 
is  secured  by  the  fact  that  the  trouble  man  can  see  from 
the  ground  whether  the  paper  indicator  which  blows 
out  of  the  arc-discharge  hole  when  the  fuse  blows  is 
ruptured.  This  feature  is  especially  valuable  in  elec- 
tric storms  and  other  general  disturbances  on  the  line 
which  may  cause  several  transformers  to  go  out  of  cir- 
cuit at  the  same  time.  Also,  on  three-phase  installa- 
tions where  one  fuse  is  broken  mechanically  or  other- 
wise, inspection  may  be  made  without  interfering  with 
customers'  installation. 

The  operation  of  the  switches  on  the  system  of  the 
Columbus  Company  have  been  satisfactory.  Twenty- 
five  of  them  have  been  in  operation  for  a  year  where 
other  types  of  high-tension  fused  switches  and  cut-outs 
have  been  heretofore  used.  This  disconnecting  switch 
and  fuse  box  has  been  devised  by  B.  L.  Chase,  superin- 
tendent of  lines,  and  Harry  Fisher,  foreman  of  the 
Columbus  Railway,  Power  &  Light  Company,  and  has 
been  patented  by  them. 


Explanation  ol  tin  Effect  <>•  Atmoipherii   Conditional  [nduction 

;ni<l    St.itu     Iiilliii-iicc   on   Telephone   Systems   Operated    by 

(  ompanid    How  These  Disturbances 

May   Be  Off*  I 

Bl   Frank  T.  Coldwi  U 

Superintendent  Mohawk  Hydro  Electric  Company,  Bphratah, 

The  causes  of  "noise"  on  telephone  circuits  paral- 
leling   transmission    lines    are    not    generally    clearly 

understood.      The    following    may    serve   as   a    brief   ex- 
planation   of    this    phenomena    and    of    the    function    of 
senile  apparatus  used  in  connection  with  telephone  lin< 
to  minimize  disturbances. 

A  telephone  receiver  may  be  considered  as  an  ex- 
tremely sensitive  indicator  of  change  in  potential.  For 
instance,  if  a  telephone  is  connected  to  two  wires  of 
the  same  potential  no  noise  will  be  heard,  no  matter  how 
high  that  potential  may  be,  but  a  very  slight  difference 
in  the  potential  of  the  two  wires  will  cause  a  current 
through  the  receiver  and  the  line  is  said  to  be  "noisy." 
Unequal  potential  in  the  two  wires  of  a  telephone  circuit 
may  be  caused  by  "weather,"  "induction"  and  "static." 

Two  wires  extending  across  country  on  insulated  sup- 
ports will  have  a  certain  static  potential  to  ground. 
This  "atmospheric  charge"  will  depend  upon  the 
weather,  the  height  of  the  wires  above  ground  and  the 
degree  of  insulation.  By  using  insulators  of  good  and 
uniform  quality  and  frequently  transposing  the  wires 
so  that  their  average  clearance  above  ground  is  the 
same,  the  potential  of  the  two  wires  will  be  maintained 
equal,  and  consequently  the  line  will  be  "quiet"  as  long 
as  no  other  factor  enters  to  disturb  the  equilibrium. 
However,  in  a  rain  and  wind  storm,  when  moisture  is 
alternately  deposited  on  and  blown  off  the  insulators, 
the  charge  on  the  wires  varies.  Again,  if  a  wet  branch 
is  blown  against  one  of  the  wires,  the  wire  will  be  dis- 
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ARRANGEMENT  OF  GAPS,   DRAINAGE  COIL  AND  TRANSFORMER  TO 
PROTECT  TELEPHONE  AND  USERS 

charged.  When  the  branch  moves  out  of  contact  the 
charge  will  build  up  again.  In  either  case  the  relative 
variation  in  the  potential  of  the  two  wires  will  cause  a 
current  through  the  receiver  and  produce  a  noise  which 
sounds  very  much  like  the  noise  caused  by  wind  or  tree 
branches  "scratching"  the  conductors. 

When  a  telephone  line  is  near  a  circuit  transmitting 
current  for  power  or  lighting,  the  equivalent  of  a  trans- 
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former  exists.  The  power  circuit  is  the  primary  and 
the  telephone  circuit  is  the  secondary.  The  potential 
induced  in  the  secondary  (telephone  line)  may  cause  a 
current  through  the  telephone  receiver  and  noise  will  re- 
sult. Now,  if  the  secondary  of  a  transformer  is  divided 
into  two  sections  and  they  are  connected  in  opposition, 
no  current  will  flow  in  the  secondary  when  an  emf.  is 
applied  to  the  primary.  Just  so  with  a  telephone  line. 
If  it  is  divided  into  an  equal  number  of  sections,  and 
transposed  so  that  the  induced  potential  in  one  half  op- 
poses and  exactly  equals  that  in  the  other  half,  the  re- 
sult is  zero. 

In  all  constant-potential  systems  the  transmission 
wires  have  a  certain  potential  to  ground.  In  the  case 
of  a  three-phase  system  having  a  grounded  neutral, 
this  potential  is  maintained  dynamically  and  is  equal 
to  the  voltage  between  wires  divided  by  the  square  root 
of  three.  If  the  neutral  is  not  grounded,  the  potential  to 
ground  is  the  same,  but  in  this  case  it  is  a  static  poten- 
tial. In  either  case,  if  a  telephone  line  is  placed  near 
the  transmission  line,  the  telephone  wires  will  receive  an 
induced  static  potential  to  ground.  If  the  telephone  wires 
and  the  devices  connected  thereto  are  sufficiently  insula- 
ted, and  the  telephone  wires  are  either  symmetrically  ar- 
ranged with  respect  to  the  power  wires  or  properly 
transposed,  the  potential  of  each  wire,  due  to  static 
induction,  will  be  the  same.  Undisturbed  conversation 
may  be  held  over  the  telephone  line,  although  its  actual 
potential  to  ground  may  be  several  thousand  volts. 

If  the  two  sides  of  a  telephone  line  are  connected  to 
ground  through  resistors,  "static"  charges  will  be 
drained  from  the  wires  and  their  potential  will  become 
lower,  depending  upon  the  value  of  the  resistance.  If 
a  low  enough  resistance  is  used  to  properly  drain  the 
line,  the  resistors  (being  in  series  across  the  line)  will 
shunt  the  telephone  instruments  and  make  talking  and 
ringing  impossible.  However,  if  an  impedance,  such  as 
the  primary  of  a  2200-volt  transformer,  is  connected 
across  the  line  and  the  middle  of  the  coil  is  grounded, 
the  inductive  effect  through  one  half  to  ground  will  be 
balanced  by  that  in  the  other  half.  Consequently,  the 
line  will  be  drained  just  as  though  so  much  wire  were 
arranged  non-inductively.  Since  shunted  ringing  and 
talking  currents  must  pass  from  end  to  end  of  the  wind- 
ing, its  full  impedance  is  offered  to  those  currents  and 
there  will  be  very  little  interference  in  talking  and  ring- 
ing. 

With  very  high-voltage  lines,  drainage  coils  may  per- 
mit the  use  of  cheaper  telephone  insulators  and  less 
clearance  between  the  power  wires  and  the  telephone 
wires.  In  any  case  drainage  coils  will  greatly  add  to 
the  convenience  and  safety  to  linemen  who  have  to  work 
on  the  line.  Since  the  lower  the  static  potential  the  less 
chance  there  is  of  leaks  and  consequent  unbalancing, 
drainage  coils  may  be  of  decided  benefit.  Of  course,  if 
a  line  is  not  properly  arranged  with  respect  to  the 
conductors,  and  properly  transposed,  the  addition  of 
drainage  coils  will  not  correct  that  condition. 

It  appears  to  be  quite  generally  believed  that  tele- 
phone transformers,  will  in  some  mysterious  way 
eliminate  noise  due  to  weather,  induction  or  static, 
whereas  the  primary  functions  of  telephone  transform- 
ers are  (a)  to  permit  the  use  of  ordinary  wiring  and 
instruments,  (b)  to  protect  the  operator  from  shocks 
due  to  the  static  charges,  and  (c)  to  protect  the  inside 
wiring,  instrument  and  the  operator  in  the  event  of  a 
cross  between  the  power  conductors  and  the  telephone 
line.  In  cases  where  noise  is  reduced  by  the  installation 
of  telephone  transformers  it  may  be  found  that  the  noise 
was  due  to  "leaks"  in  the  inside  wiring  or  instruments. 

Some  telephone  transformers  are  supplied  with  a  mid- 
dle tap  in  the  primary  winding.  If  this  lead  is  con- 
nected to  the  ground,  the  device  will  perform  the  func- 


tion of  a  drainage  coil  as  well  as  that  of  an  insulating 
transformer.  In  many  cases,  however,  the  resistance 
of  the  winding  is  too  great  to  satisfactorily  drain  the 
line  and  for  that  purpose  a  separate  device  of  greater 
capacity   is  used. 

If  ordinary  telephone  arresters  are  installed  on  a 
telephone  line  having  a  high  static  potential  to  ground, 
there  may  be  an  intermittent  or  even  a  continuous  dis- 
charge across  the  gaps  to  ground.  The  balance  in  the 
potential  of  the  two  telephone  wires  will  be  very  un- 
stable and  the  line  will  be  extremely  noisy.  If  the  gaps 
are  made  great  enough  to  prevent  the  discharge  of 
"static,"  the  line  may  become  quiet  but  the  arresters 
will  not  protect  the  instruments  from  discharges  due  to 
lighting  as  effectively  as  with  a  narrower  setting.  This 
is  due  to  the  fact  that  it  is  practically  impossible  to  set 
two  gaps  so  that  they  will  discharge  simultaneously. 
When  one  leg  of  the  arrester  discharges  before  the 
other,  that  leg  is  then  at  practically  ground  potential 
and  momentarily  the  telephone  instrument  with  which 
it  is  connected  is  subjected  to  the  full  potential  of  the 
other  wire  to  ground.  This  potential  may  be  the  static 
potential  received  from  the  transmission  wires  plus  a 
further  static  potential  due  to  the  lightning. 

The  conditions  mentioned  herein  may  be  corrected 
by  arranging  the  protector  with  (a)  gaps  to  ground 
great  enough  to  prevent  the  discharge  of  static  under 
normal  conditions,  and  (b)  a  small  gap  between  the 
two  legs  of  the  telephone  circuit.  If  one  of  the  gaps  (a) 
breaks  down  before  the  other,  the  unbalanced  potential 
may  discharge  across  the  small  gap  (b)  rather  than 
through  the  transformer  and  (inductively)  through  the 
telephone  instrument. 


Grouping  Control  Valves  for  Accessibility 

By  T.  W.  Reynolds 

In  the  accompanying  illustration  an  arrangement  is 
shown  whereby  the  important  steam  control  valves  on 
lines  to  engines  are  grouped  at  one  point  accessible 
from  the  floor.  A  6-in.  distributing  header  with  valved 
drip  line  is  located  in  the  engine  room  and  connected  by 
6-in.  lines,  one  at  each  end  to  the  steam  loop  in  the 
boiler  room.  These  two  latter  lines  are  provided  with 
valves  near  the  floor  turned  sidewise  to  lie  along  the 
wall  while  the  4-in.  leads  to  each  engine  are  similarly 
valved  with  wheels  extended  out  toward  the  front,  the 
whole  making  a  convenient  and  neat-appearing  arrange- 
ment. 

4"S+eam  Leads  +0  Engines 


6  Supply  -from 
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A    CONVENIENT    ARRANGEMENT    OF    CONTROL    VALVES    ON     DIS- 
TRIBUTING  STEAM    HEADER 
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Graphic  Aid  in   Figuring  Power  Bills 

Form   of  Chart   with    Which  the  Motor-Service  Salesman  Can 
Quickly  Estimate  the  Cost  of  Operating  a   Given  Machine 

By  R.  W.  Parkkk 
The  power  Bailsman  of  to-day  is  being  continually 

confronted  with  the  questions  put  by  prospective  cus- 
tomers: "How  much  will  it  cost  to  operate  this  motor 
after  it  is  installed?"  or  "What  will  be  my  monthly  bill 
for  service  if  I  install  electric  drive?" 

In  order  to  make  a  fair  estimate  in  answer  to  these 
aatural  inquiries  the  following  information  is  needed: 
(\)  The  horsepower  required  to  drive  the  machine  or 
machines.  (2)  Standard  sizes  of  motors  available.  (3) 
Efficiencies  of  various  motors  at  different  loads.  (4) 
The  hours  per  month  during  which  the  motor  will  be  in 
operation.  (5)  The  rates  at  which  energy  is  sold  for 
power  purposes. 

Of  the  above  data,  Nos.  2  and  5  are  already  accurately 
known,  while  Nos.  1  and  4  can  be  closely  estimated 
from  manufacturers'  data  and  from  the  known  condi- 
tions of  operation.  But  even  with  this  knowledge,  mo- 
tor efficiency  curves  must  be  available,  and  considerable 
figuring  must  be  done  before  an  accurate  estimate  can 
be  given.  The  accompanying  curves  were,  therefore, 
plotted  and  combined  in  such  a  manner  as  to  eliminate 
all  figuring,  and  still  take  into  account  all  of  the  factors 
entering  into  the  calculation  of  a  prospective  customers' 
monthly  bill. 


Ll 


Power  Rate: 


First  100  Kvf-Hrs.  at  8.S  Cents  per  Kw-Hr. 
Second  100  Kw-Hrs.  at6.S  Cents  per  Kw-Hr. 
InExcessof  First  200  Hw-Hrs.at4.S      x«- 
Cents  per  Kw-Hr. 


1200 

Kilowatt- Hours 
6  8 

Hp  Required 

CHART  FOR  ESTIMATING  PROBABLE  POWER  BILLS 
Starting  with  the  horsepower  required,  indicated  at  the  bottom 
of  the  chart  (in  the  example,  9  hp.  at  B)  project  up  to  intersec- 
tion with  motor-efficiency  (input-out)  curve,  giving  kilowatts  in- 
put (see  left  margin).  Crossing  to  diagonal  corresponding  to 
hours'  use  per  month,  and  again  projecting  up  to  intersect  rate 
curve,  read  at  right  resulting  monthly  bill,  $46.20. 


The  set  of  curves  at  the  right  in  the  diagram — those 
marked  5  hp.,  7.5  hp.,  and  10  hp. — are  input-output 
curves  plotted  for  the  different  sizes  of  motors  from 
data  obtained  from  a  well-known  motor  manufacturing 
company.  The  larger  fan-shaped  group  of  curves — 
labeled  ten  hours,  twenty  hours,  etc. — show  the  number 
of  kilowatt-hours  consumed  for  various  numbers  of 
hours'  use  per  month.  The  heavy  broken  line,  OA,  rep- 
resents the  rate  at  which  motor  service  is  sold  by  the 
operating  company. 

It  will  be  readily  seen  from  the  method  of  plotting, 
that,  starting  at  the  bottom  of  the  sketch  with  the  mo- 
tor horsepower,  and  using  the  input-output  curve,  the 
kilowatt  demand  can  be  read  directly  at  the  left.  From 
the  demand  in  kilowatts,  using  the  curves  of  hours'  use, 
the  kilowatt-hour  consumption  can  be  read  from  the 
bottom  scale,  and  from  this  kilowatt-hour  consumption, 
using  the  rate  curve,  the  cost  of  power  can  be  obtained. 

As  an  example  of  the  method  of  using  the  diagram, 
assume  f.he  following  case.  A  machine  requiring  9  hp. 
is  to  be  run  six  hours  a  day  and  twenty-five  days  a 
month.  What  will  be  the  monthly  bill  for  service  at 
the  rate  stated  in  the  diagram? 

Start  on  the  horizontal  axis  at  the  point  marked  B, 
which  corresponds  to  9  hp.  as  read  on  the  lower  scale; 
proceed  vertically  to  the  curve  marked  10  hp.  (since  a 
10-hp.  motor  would  be  used  in  this  case).  From  this 
point  proceed  to  the  left  to  the  inclined  line  marked 
150  hours  (this  number  representing  the  total  hours 
per  month  during  which  the  motor  will  operate,  as 
stated  in  the  problem),  then  vertically  to  the  rate 
curve,  and  read  $46.20  from  the  scale  at  the  right.  This 
figure  then  represents  the  total  dollars  per  month  cost, 
of  electric  service  under  the  assumed  conditions. 

To  check  thij  result  by  direct  calculation 

9  x  746  =  6714  watts  demand  at  100  per  cent  effi- 
ciency. 

Efficiency  of  10-hp.  motor  at  90  per  cent  load — about 
87.5  per  cent. 

Actual  demand  =  Q ^f^  ioocT  =  ™7  ^ 

Energy  consumption  =  7.67  X  150  =  1150  kw.-hr. 
From  the  rate  schedule: 

100  kw.-hr.  at  8y2   cents 18.50 

100  kw.-hr.  at  6y2    cents 6.50 

950  kw.-hr.  at  4y2   cents 42.75 

Total    (gross)    amount $57.75 

Discount    11.55 

Net  amount •  •  • $46.20 

The  curves  herein  shown  may  be  plotted  to  any  con- 
venient scale,  and  of  such  size  as  to  fit  the  salesman's 
notebook.  If  the  scale  is  large  enough  all  sizes  of  mo- 
tors from  1  hp.  to  20  hp.  may  be  shown  on  one  sheet, 
but  to  avoid  confusion  it  seems  best  to  show  only  two 
or  three  sizes  on  a  sheet,  thus  using  three  or  four  sheets 
for  a  complete  set. 

These  curves  also  afford  an  easy  and  accurate  method 
of  determining  which  motor  is  best  suited  to  carry  a 
given  load.  The  choice  of  a  size  larger  or  a  size  smaller 
motor  will  often  make  an  appreciable  difference  in  the 
monthly  bill,  which  would  not  be  apparent  from  simply 
noting  the  conditions  of  operation. 
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Electrically  Heated  Still  Used  by  Central- 
Station  Garage 

At  the  garage  of  the  Greenfield  (Mass.)  Electric 
Light  Company  a  convenient  electrical  still  is  used.  The 
apparatus  is  shown  in  the  accompanying  illustration 
and  consists  of  a  vessel  in  which  water  is  boiled  by  sup- 
plying energy  at  110  volts  to  five  400- watt  heating 
units.    A  pipe  leads  to  a  condenser  through  which  cold 


ELECTRICALLY    HEATED    STILL    THAT    DELIVERS    1    GAL.    OF    DIS- 
TILLED  WATER    PER    HOUR 

water  flows  in  a  helical  coil,  and  the  condensed  steam  is 
carried  by  a  tube  to  the  carboy  shown  at  the  right. 
About  1  gal.  of  distilled  water  can  be  produced  per 
hour.  The  equipment  is  located  in  a  corner  of  an  oil 
room,  and  is  compact  and  serviceable. 


Developing  Unwired  Communities  with  the 
Help  of  Journeymen  Contractors 

The  Ohio  Service  Company  operates  an  interconnected 
transmission  system  in  portions  of  Coshocton,  Guernsey, 
Tuscarawas  and  Harrison  Counties,  Ohio,  serving  some 
nineteen  communities.  An  account  of  the  engineering 
features  of  this  system  was  published  in  these  columns 
on  June  3. 

Since  many  of  the  communities  are  too  small  to  sup- 
port an  electrical  contractor,  the  electric  service  com- 
pany, in  developing  new  business,  usually  engages  con- 
tractors from  the  larger  towns  and  has  them  "camp  out" 
in  the  territories  under  development  until  they  have 
thoroughly  canvassed  the  towns  for  house  wiring.  In 
this  campaign  the  electric  service  company  co-operates, 
having  one  or  several  solicitors  work  jointly  with  the 
contractors  as  conditions  demand. 

To  make  this  method  of  securing  new  business  ef- 
fective only  contractors  are  engaged  who  will  wire 
houses  at  a  low  unit  price  which  has  been  agreed  upon 
by  progressive  contractors  in  the  company's  territory. 
About  $1.78  per  outlet  or  $2.90  including  globes,  bulbs 
and  drops  have  been  the  average  wiring  charges,  al- 
though $1.50  an  outlet  is  the  unit  price  which  has  been 
recently  agreed  upon.  At  present,  the  line  foremen  or 
meter  setters  inspect  work  done  by  the  contractors  to 
insure  reasonable  safety  since  very  few  of  the  towns 
have  electrical  inspectors,  although  they  have  been 
shown  the  advisability  of  jointly  hiring  one.  To  mini- 
mize the  possibility  of  the  contractors  employing  low- 
grade  construction  the  electric  service  company  embodies 


wiring  rules  in  its  agreements  with  them  which  form 
the  basis  for  inspection,  and  in  addition  inquires  as  to 
the  satisfactoriness  of  the  contractors'  work  and  prices 
from  the  customers.  In  this  manner,  contractors  who 
do  not  live  up  to  their  agreements  with  the  central  sta- 
tion company  become  quickly  known  and  are  replaced  by 
others  who  will.  For  a  time  the  electric-service  com- 
pany carried  the  accounts,  paying  the  contractor  on 
completion  of  work  and  collecting  from  the  customer  on 
the  prolonged  payment  plan.  It  may  do  so  again,  al- 
though the  contractors  are  collecting  directly  from  the 
customer  now.  The  company  also  instructs  the  con- 
tractors how  to  sell  appliances  and  maintains  demonstra- 
tions at  different  periods  of  the  year  but  especially  be- 
fore Christmas.  Appliance  salesmen  are  equipped  with 
cent-per-hour  meters  so  they  can  demonstrate  to  cus- 
tomers exactly  how  much  it  will  cost  to  operate  different 
devices.  These  instruments  are  also  provided  at  each 
branch  office  for  the  same  purpose. 


The  Electrically  Equipped  Office  Exhibit  and 

Its  Message  to  the  Housewife 

During  the  recent  Jovian  Electric  Show  at  New  Or- 
leans, La.,  the  Consumers  Electric  Light  &  Power  Com- 
pany of  that  city  was  one  of  the  twenty  local  exhibitors 
of  electrical  appliances  and  had  its  booth  fitted  up  as  an 
electrically-equipped  office  containing  a  motor-driven 
multigraph,  an  addressograph,  a  dictating  machine  and 
an  adding  machine,  together  with  several  electric  fans. 
A  dictaphone  operator  was  constantly  in  attendance.  In 
addition  to  interesting  business  men,  the  idea  of  the 
exhibit,  according  to  W.  J.  Aicklen,  Jr.,  general  manager 
of  the  company,  was  also  to  convey  to  the  minds  of 
housewives  visiting  the  show  the  thought  that  if  it  is 
economical  to  operate  an  office  by  electricity,  the  opera- 
tion of  the  home  by  electric  power  will  be  equally  eco- 
nomical and  conducive  to  greater  comfort  and  con- 
venience. 


ELECTRICALLY  DRIVEN  OFFICE  MACHINES  IN  EXHIBIT  OF  THE 
CONSUMERS  POWER  COMPANY  AT  THE  NEW  ORLEANS  JOVIAN 
SHOW 
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\   LONG-HOUR  SIGNBOARD  LIGHTING   LOAD 

An  Electric-Lighted  Store  Directory  Sign 

The  electric-lighted  signboard  directory  illustrated 
herewith  LB  installed  in  a  prominent  location  at  I'ater- 
son,  N.  J.,  and,  as  shown,  is  divided  up  into  a  number 
of  panels  each  measuring  •"-  ft.  by  5  ft.  in  size.  These 
individual  spates  are  rented  to  local  merchants  and  to 
other  advertisers,  whose  printed  cards  are  protected 
from  the  weather  by  panes  of  glass  held  in  place  by 
screws.  With  this  glass  protection  the  signs  remain 
clean  and  bright.  The  displays  are  lighted  by  rows  of 
40-watt  tungsten  lamps  in  metal  angle-reflectors 
mounted  above  the  signboard.  In  the  case  of  this  Pater- 
son  sign  the  spaces  were  readily  rented  and  the  display 
has  been  a  profitable  investment  for  the  owner,  in  addi- 
tion to  furnishing  a  long-hour  load  for  the  central  sta- 
tion company.  It  has  been  suggested  that  boards  of 
this  type  would  prove  useful  at  railroad  and  trolley  ter- 
minals in  many  towns  and  cities,  since  such  a  board 
constitutes  a  directorv  of  local  retail  establishments. 


Louisville  Company  Offers  Use  of  Offices  for 

Church  and  Charitable  Benefits 

The  Louisville  Gas  &  Electric  Company  has  offered 
to  a  number  of  local  ministers  and  officers  of  benevolent 
organizations,  the  use  of  the  offices  of  the  company  on 
Chestnut  Street,  near  Fourth,  for  bazaars,  sales  of  one 
kind  or  another,  etc.,  and  has  agreed  at  the  same  time  to 
provide  the  gas  or  electrical  cooking  and  heating  appli- 
ances necessary  and  the  services  of  a  porter,  free  of 
charge.  No  engagements  have  yet  been  made  to  turn 
over  half  of  the  first  floor  of  the  company's  office,  which 
can  readily  be  spared  for  such  occasions,  but  many  ap- 
preciative acknowledgments  are  being  received  and  it 
is  a  foregone  conclusion  that  the  good-will  of  the  public 
for  the  company  has  been  increased  as  a  result  of  the 
offer. 


Shelling  Nuts  with  Motor-Driven  Blower 

C.  E.  Sedgwick,  manager  of  the  Salino  (Cal.)  dis- 
trict of  the  Pacific  Gas  &  Electric  Company,  has  made 
a  novel  application  of  a  No.  0  Sturtevant  exhaust  fan 
belted  to  a  1-hp.  motor,  to  the  hulling  of  almonds.  The 
shells  of  these  almonds  could  formerly  be  removed  by 
hand  only  with  the  greatest  difficulty,  and  the  motor- 
operated  method  of  hulling  was  suggested  when  one 
youngster  who  had  been  tediously  shelling  the  "stick- 
tight"  nuts  by  hand,  in  a  fit  of  despair,  hurled  a  par- 
ticularly "tight"  nut  against  a  nearby  wall,  when — 
off  popped  the  shell!  This  unexpected  result  at  once 
suggested  a  method  of  hulling  the  nuts  by  motor  power, 


and  a  centrifugal  blower  was  proposed  to  perform  the 
"throwing"  of  the  nuts.  As  Anally  arranged,  the  nut* 
are  fed  into  the  suction  aide  of  the  fan,  where  they  are 
lucked  up  by  the  runner  and  hurled  against  the  Fan 
UK,  later  being  blown  out  of  the  discharged  pipe  Into 
a  box.  The  outfit  takes  about  8  kw.,  costing  at  the  8  cent 
lighting  rate  only  24  cents  an  hour.    The  owner  of  a 

"JO  acre  almond  Orchard  on  which  this  hilller  has  been 
used  declares  that  the  equipment  has  saved  him  at  t»;i  I 
$10  a   day. 


How  a  Community  Accepts  an  Electric 
Company's  Choral  Society 

Less  than  two  years  ago — on  June  L6,  1914,  to  be 
exact — the  Commonwealth  Edison  Choral  Society  gave 
its  first  concert.  On  April  26,  1916,  its  third  concert 
was  offered.  The  society  started  with  about  fifty  voices 
and  now  has  more  than  100.  Its  aim  has  been  to  pro- 
vide its  members  with  an  interesting  variety  of  pre- 
liminary musical  study,  and  at  the  same  time  to  engage 
the  serious  attention  of  the  music-loving  element 
among  their  friends  in  the  Edison  company. 

That  the  society  has  gone  far  toward  accomplishing 
its  aim,  that  it  has  made  itself  felt  in  local  musical 
circles,  and  that  the  good  it  has  done  has  been  reflected 
to  the  company  which  sponsored  it,  seems  to  be  indi- 
cated by  the  favorable  press  comment  which  followed 
the   last  concert. 

In  the  Chicago  Daily  Tribune  Felix  Borowski  said: 
"Choral  music  and  solo  songs  were  presented  by  the 
Commonwealth  Edison  Choral  Society  at  Orchestra  Hall 
last  evening.  So  extensive  was  the  interest  of  the  pub- 
lic in  this  entertainment  that  the  house  practically  was 
sold  out. 

"While  the  Commonwealth  Edison  Company  is  not 
primarily  devoted  to  the  business  of  shedding  light 
upon  the  pathway  of  art,  there  can  be  no  doubt  that  it 
is  accomplishing  artistic  work  of  considerable  impor- 
tance. An  organization  which  maintains  a  symphony 
as  well  as  a  choral  society  deserves  the  respect  of  people 
who  ask  passionately  that  music  be  made  the  means  by 
which  that  which  they  call  the  'uplift'  shall  be  carried 
to  those  who  work  for  their  daily  bread.  The  labors 
of  both  the  orchestra  and  the  chorus  have  been  demon- 
strated in  Orchestra  Hall.  Without  making  unjust 
comparisons  between  them  and  the  professional  or  semi- 
professional  organizations  which  invite  the  attention 
of  the  town,  it  must  be  declared  that  the  achievements 
of  the  company's  musicians  merit  hearty  commenda- 
tion." 
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Practically  every  other  Chicago  paper  carried  com- 
ment of  similar  vein.  The  society  concerts  have  been 
given  under  the  direction  of  Alfred  G.  Wathall,  con- 
ductor,  and  Harold  Wright,  manager. 


A  Patriotic  Use  for  the  Electric  Fan 


One  Way  to  Get  Publicity  for  Things 
Electrical 

A  recent  Sunday  issue  of  the  Dayton  (Ohio)  Journal 
contained  a  story  entitled  "Daytonian's  Home  Is  Elec- 
trically Operated  from  Top  to  Bottom."  The  story  con- 
tained six  pictures,  three  of  which  showed  things  elec- 
trical, and  occupied  a  space  five  columns  wide  by  14  in. 
deep. 

To  purchase  a  space  of  such  size  would  put  a  rather 
uncomfortable  burden  on  the  average  central  station's 
monthly  advertising  appropriation.  "But  why  spend 
money  for  something  you  can  get  free?"  said  a  man  who 
knows  how  the  newspapers  scour  their  communities  for 
stories  that  will  interest  their  readers.  "If  there  is  an 
electrically  operated  home  in  your  town,  and  you  can  get 
pictures  of  its  labor-saving  kitchen  and  the  electric  fire- 
place or  other  interesting  views  the  job  is  half  done. 
It  can  be  completed  by  offering  the  pictures  to  your 
friend,  the  newspaper  man,  and  'selling'  him  the  idea 
that  his  readers  are  interested  in  things  which  save 
labor  electrically.  By  combining  that  idea  with  your 
pictures  and  his  ability  to  write  he  can  make  a  story 
helpful  to  his  paper  and  helpful  to  the  electrical  inter- 
ests of  the  city." 


Flood  Lighting  the  Red-Brick  Courthouse  at 

Plymouth,  Mass. 

During  a  recent  celebration  held  in  the  historic  Pil- 
grim city  of  Plymouth,  Mass.,  to  commemorate  the  open- 
ing of  a  "white  way"  consisting  of  thirty-five  orna- 
mental luminous-arc  lamps,  a  feature  of  the  evening 
program  was  the  illumination  of  the  courthouse  and  the 
tower  of  the  new  Federal  Building  by  flood-lighting 
projectors.  Ten  of  these  flood-lighting  units  were  used 
to  illuminate  the  courthouse,  two  being  installed  to  light 
the  tower  and  eight  to  light  the  face  of  the  building. 
As  the  building  is  made  of  red  brick  with  white  trim- 
mings, the  resulting  effect  was  very  beautiful. 


Are  You  Prepared  for 

the  Preparedness 

Parade? 


Of  course  you  are  going  to  show  your 
patriotism  tn  adfhe  maimer  oh  the  occasion  of 

th*  pTeptrcdncM  Parade,  Saturday,  Jane  3.     Many 


Try  the  Novel  Display 
Shown  Below 

Concerns  throughout  the  city,  Out  particularly 
thoao  located  along  the  line  of  march,  may  make  effect- 


Just  prior  to  a  recent  na- 
tional holiday  the  Common- 
wealth Edison  Company 
showed  in  its  advertising  a 
picture  of  a  typical  patriotic 
window  display  in  a  mercantile 
establishment  in  which  an  elec- 
tric fan  was  producing  a  min- 
iature hurricane  to  whip  the 
American  flag  across  the  show 
window.  The  text  of  the  ad- 
vertisement told  how  such  an 
attractive  window  display 
could  be  arranged  and  sug- 
gested that  since  summer  was 
so  close  at  hand  and  electric 
fans  would  be  needed  anyhow, 
the  immediate  purchase  of  a 
fan  for  window  display  pur- 
poses would  be  a  good  invest- 
ment. It  has  been  suggested 
that  the  same  type  of  advertis- 
ing could  be  used  just  prior  to 
the  Fourth  of  July,  when  mer- 
chants are  again  casting  about 
for  patriotic  window-display 
suggestions. 


THE  WHITE  STONE  TRIMMINGS  OF  THIS  RED-BRICK  COURT  HOUSE 

SET   OFF   THE   STRUCTURE  ATTRACTIVELY    UNDER 

PROJECTOR- LAMP     ILLUMINATION 


How  a  Substantial  Revenue  Is  Obtained  from 

Breakdown-Service  Customers  at 

Clinton,  Iowa 

Thomas  Crawford,  general  manager  of  the  Clinton 
(Iowa)  Gas  &  Electric  Company,  has  adopted  a  liberal 
policy  for  connecting  up  customers  for  breakdown  serv- 
ice, which  is  resulting  in  a  substantial  revenue  return. 
The  demand  charge  is  waived  and  a  meter  charge  of 
75  cents  a  month  is  made  instead,  the  customer  having 
the  privilege  of  throwing  his  plant  onto  the  company 
service  any  time  except  during  the  peak-load  period, 
and  even  this  restriction  has  not  been  enforced.  The 
latter  reservation  was  included  simply  to  have  it  in 
writing  in  case  it  should  be  necessary  to  have  it  ob- 
served at  some  later  date.  The  customer  buys  his  own 
transformers  and  arresters  in  some  instances,  and  in 
others  the  company  provides  them,  but  in  either  case, 
since  no  charge  is  made  for  iron  losses,  the  company 
makes  use  of  the  transformers  for  other  load  in  the 
vicinity.  This,  of  course,  means  that  when  the  big 
customer  comes  on  the  transformer  may  be  overloaded 
for  a  period,  but  to  no  harm. 

By  this  policy,  which  makes  breakdown  service  easy 
to  get  and  with  practically  no  charges  attached,  Mr. 
Crawford  says  he  has  connected  customers  whom  he 
would  not  have  been  able  to  get  otherwise.  And  with 
the  service  available  these  same  customers  with  plants 
of  their  own,  have  each  used  from  $150  to  $500  worth 
of  energy  a  month,  which  is  income  that  the  company 
could  not  have  had  if  the  demand  charge  had  been 
insisted  upon. 

Moreover,  with  the  service  at  hand  and  satisfactory, 
these  same  customers  soon  begin  to  need  more  capacity 
than  their  own  plant  provides,  and  instead  of  buying 
additional  generating  equipment,  they  simply  take  more 
power  from  the  central  station  company.  And  so  it 
works  out  that  with  the  wearing  out  of  the  isolated 
plant  the  company  will  eventually  supply  the  entire 
electrical  requirements.  Energy  is  sold  to  the  indus- 
trial plants  on  a  straight  kilowatt-hour  rate  of  10  cents, 
with  a  sliding-scale  discount  ranging  with  the  consump- 
tion from  15  per  cent  to  55  per  cent. 
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Building  a  Range  Load  in  a  Kansas 
Town  of  3500 

How  .i  Municipal  Planl  Km  Worked  to  Develop  the  Popularity 
1. 1  i  The  Range  as  n  I> 

nt    Mi  I'll-  I-. .mi.  K.ui 

in  these  days  <>f  Intense  interest  in  the  developmenl 
of  the  electric  cooking  business,  the  experience  <>f  the 

water  and  electric  depart  nient  of  the  city  of  iMel'her 
sun.  l\an..  is  most  noteworthy.  Mel'herson  is  a  com- 
munity «•!  8646  population  and  tor  two  years  the  local 
municipal  plant  has  been  endeavoring  to  build  up  its 
electric  cooking  business,  with  the  result  that  already 
the  electric  range  load  has  grown  to  four-fifths  the  vol- 
ume o(  the  industrial  power,  demand,  with  a  total  out- 
put for  the  year  L916  of  16,301  kw.  and  a  resultant  in- 
come  <>f  $666.64.  The  story  of  how  this  was  achieved  is 
told  by  Miss  Ellen  Lunstrum,  city  clerk,  as  follows: 

"It  was  in  December,  1914,  that  Arthur  Groeabeck, 
superintendent  of  the  water  and  electric  department, 
commenced  the  agitation  of  this  question  of  electric 
cooking,  with  a  view  to  the  upbuilding  of  the  day  load 
on  this  plant.  He  soon  succeeded  in  getting  one  of  the 
local  contractors  to  become  an  agent  for  the  Hughes 
range,  and  a  joint  campaign  of  advertising  and  dem- 
onstration was  begun.  The  services  of  a  very  compe- 
tent demonstrator  were  secured  for  a  week  to  demon- 
strate the  ranges,  as  we  felt  that  this  was  the  only  way 
of  getting  the  proposition  before  the  public  and  of  show- 
ing the  many  advantages  of  the  modern  way  of  cooking 
with  electricity  as  compared  with  the  old  way.  Ap- 
proximately 500  people  attended  our  demonstration  and 
eight  ranges  were  sold  at  that  time. 

Advertising  with  Motion  Pictures 

In  connection  with  our  advertising  campaign  we  se- 
cured several  reels  of  picture  films  from  electrical  man- 
ufacturers, which  were  run  at  the  Electric  Theater, 
free  to  the  public,  showing  the  many  disadvantages, 
trials  and  tribulations  of  the  housewife  cooking  with 
coal,  and  the  comfort  and  happiness  afforded  by  chang- 
ing from  the  old-fashioned  way  with  all  its  dirt,  soot, 
bother  and  delay,  to  the  clean  and  economical  method  of 
cooking  with  electricity.  We  used  considerable  space 
in  the  daily  papers,  circulated  handbills  over  the  entire 
city,  and  used  inserts  in  mailing  out  our  monthly  bills. 

"As  the  cooking  load  is  very  essential  to  us  for  the 
improvement  of  our  load  factor,  it  is  continually  being 
solicited  by  means  of  advertising  and  personal  work  of 
the  employees  of  the  department  and  also  by  the  local 
dealers  handling  the  ranges.  The  idea  is  to  keep  this 
matter  before  the  public  at  all  times  and  in  such  a  way 
that  they  cannot  help  but  see  the  advantages.  When 
houses  are  wired  we  impress  upon  the  owner  the  im- 
portance and  necessity  of  having  provision  made  for  an 
electric  stove  and  other  electrical  appliances  which  he 
cannot  afford  to  do  without. 

"We  do  not  send  out  salesmen,  for  we  find  that  we 
can  obtain  results  in  other  ways.  Our  satisfied  cus- 
tomers— and  they  are  all  satisfied — are  our  best  ad- 
vertisers and  the  greater  number  of  ranges  have  been 
sold  in  this  way  in  connection  with  the  personal  work 
of  our  employees.  In  a  town  of  this  siZe  most  of  the 
employees  take  part  in  all  the  social  life  of  the  com- 
munity and  they  have  numerous  opportunities  to  pre- 
sent to  the  people  the  advantages  of  this  class  of  serv- 
ice. Our  people  are  very  much  pleased  with  the  results 
of  municipal  ownership  and  the  business  men  especial- 
ly are  with  us  in  everything  for  bettering  the  service 
and  increasing  the  load." 

On  Jan.  1,  1915,  a  cooking  rate  was  established  in 
McPherson  of  4  cents  per  kilowatt,  with  a  minimum 


Charge  of  $1   per  month.     As  this  class  of  service  proved 

so  satisfactory  to  both  the  departmenl   and  the  con- 

iiniei ■  ,  the  rate  was  redurcd  on  Jan.   1,   L916,  to   1  ceni 
per    kilowatt     lor    the    first    50    kw.    and    :'»   cents    lor    all 

above  60  kw.,  with  the  minimum  charge  the  same  as  be 

fore.      At     the    same    time    people     not      having    elertnc 
ranges  and  desiring  to  use  electric   irons,  tOS   ters,   fans 

and  other  electrical  appliances  can  obtain  the  advantage 

of  the  1  (fiit  rate  by  having  a  separate  meter  installed, 
the  minimum  charge  being  the  same.  Every  possible 
(  ll  Mil  is  being  put  forth  to  build  up  the  day  load  by  the 
ale  of  motors,  stoves,  irons,  fans  and  all  the  other  de- 
\  ices,  and  gratifying  progress  is  being  made. 


Rockford    (111.)    Contractors    Give    Material 

Recognition  of  Benefit  from  Central 

Station  Advertising 

A  consistent  advertising  program  to  secure  the  wiring 
of  houses  for  electric  service  is  being  carried  on  by  the 
Rockford  (111.)  Electric  Company,  and  all  wiring  con- 
tracts secured  from  this  source  directly  or  through  the 
soliciting  salesmen  are  turned  over  to  five  contractors. 
Although  the  contractors  do  no  advertising  of  their  own, 
they  naturally  reap  material  benefits  from  the  adver- 
tising done  by  the  central  station  company,  both  in  con- 
tracts secured  through  the  latter  and  in  jobs  which  come 
to  them  directly.  In  recognition  of  these  benefits  an 
agreement  has  been  made  with  the  contractors  indi- 
vidually, whereby  they  pay  to  A.  C.  Martin,  commercial 
manager  of  the  Rockford  Electric  Company,  a  sum  each 
month  equal  to  2V£  per  cent  of  the  gross  house-wiring 
business  done  that  month.  This  money  is  not  used  to 
defray  a  portion  of  the  central  station  advertising  cost, 
but  rather  to  buy  additional  space  to  what  the  company 
regularly  uses  for  the  purpose  of  publishing  to  readers 
in  constantly  increasing  number  the  slogan  "Wire  Your 
Home." 


Co-operative  Electric  Vehicle  Advertising 
St.  Louis 


at 


i  great  satisfaction  in  having  a 
enr  that  ts  always  ready  to  go.  regard- 
less of  t*.e  weather  or  other  conditions. 
Buy  an   E'ectnc    and    you   will   enjoy  this 


tra  adv 

Th-  m 


age 


Ek 


The  Eiwir.c  is  frt*  Iror 
ions.  There  a  nothing  a 
Jft  and  oVtsy  you  until  a  r 

Fudbermtxe.  th<   Elect  t 


An  UnequaJed  Hill  Climber 


From  a  standing  start  the  modem  Elec- 
tric will  climb  the  steepest  hill  in  St.  Louis 
county—  a  feat  that  cannot  be  accomplished 
by  many  other  kinds  of  cars. 


The  com  of  ele< 


PUBLICITY   FOR   THE    ELECTRIC    PASSENGER    CAR 

Above  are  reproduced  two  of  a  series  of  twenty  co-operative  ad- 
vertisements run  in  St.  Louis  newspapers  during  the  year.  The 
subscription  fund  collected  by  the  local  electric  vehicle  organiza- 
tion totaled  $1,655. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


Three-Conductor  Electric  Cables 

Explanation  of  the  Fact  that  the   Dielectric   Loss  Occurring  in 

Single- Core  and  Three- Core  Cables  Follows  Different  Laws 

Suggests  a  New  Design  for  High-Tension 

Three- Core  Cables 

IN  our  issue  of  Feb.  12,  1916,  an  abstract  was  given 
of  an  interesting  German  paper  by  M.  Hoechstaedter 

on  three-core  cables.  As  the  subject  is  of  consider- 
able interest  and  also  of  practical  importance,  the  pub- 
lication of  a  rather  full  English  translation  of  this  pa- 
per in  the  London  Electrician  of  May  19,  1916,  gives 
us  a  welcome  opportunity  to  take  this  subject  up  again 
in  greater  detail.  It  is  a  fact  that  in  ordinary  single- 
conductor  cables  the  dielectric  loss  varies  with  the 
square  of  the  voltage,  while  in  three-conductor  cables  it 
varies  with  a  higher  power  of  the  voltage.  What  is  the 
reason  of  this  difference  which  at  first  glance  is  an 
anomaly?  Hoechstaedter  traces  it  to  processes  occur- 
ring in  the  interior  of  a  three-core  cable  when  exposed 
for  long  periods  to  a  high  voltage. 

Fig.  1  shows  a  section  through  a  three-core  cable  of 


Binding  insulation 


Central  insula'.icn. 
Spiral  of  copper. 

Copper  conducto 


FIG. 


-ELECTRIC     FIELD     FOR     THREE-CORE     CABLE     OF     USUAL 
CONSTRUCTION 


the  usual  construction.  (A  special  spiral  of  copper  is 
shown  in  the  interior  of  the  central  insulation;  this 
was  used  for  certain  tests  to  corroborate  the  author's 
theory,  but  may  be  neglected  in  reading  the  following 
account.)  The  directions  of  the  lines  of  force  are  shown 
for  a  given  instant,  assuming  three-phase  power  to  be 
applied.  The  voltages  in  a  and  c  are  equal  and  opposite 
and  half  the  value  of  the  phase  voltage  in  b.  The  insu- 
lation round  the  conductors  and  up  to  the  lead  covering 
is  supposed  to  be  homogeneous.  It  is  evident  that  the 
four  wedges  of  jute  are  submitted  to  a  considerable  elec- 
tric stress.  Both  at  the  outer  layers  and  also  inside  the 
active  insulation  there  are  various  points  where  the  elec- 
tric stress  acts  tangentially  to  the  layers  or  dividing 
surfaces. 

Between  any  two  of  the  conductors  a  b  and  c  the  volt- 
age is  1.73  times  the  voltage  e  between  the  conductor 
and  earth.  In  the  space  between  the  three  conductors 
there  exists  an  electrostatic  polyphase  field.  The  cen- 
tral point  0  of  the  section  will  have  a  potential  about 
equal  to  that  of  the  earth.  Between  it  and  each  conduc- 
tor will  therefore  be  the  phase  voltage  e.  As  a  result 
of  this,  and  under  the  assumption  that  the  bounding 
surfaces  are  good  insulators,  the  voltages  between  the 
points  1,  2  and  3,  and  the  neutral  point  amount  to  0.87e. 
The  voltages  between  the  points  1  and  2,  2  and  3,  and 


3  and  1  amount  to  0.5e.    The  voltage  between  the  point 
5  and  the  conductor  b  is  about  0.66e. 

Over  the  very  short  path  1-3,  which  is  about  equal  to 
the  thickness  of  the  central  insulation,  there  is  a  volt- 
age of  about  1.5e.  And  it  is  plain  that  under  a  high 
voltage  the  wedge  1,  2,  3  cannot  withstand  this  stress. 
In  consequence  of  these  voltages  equalizing  currents 
will  be  set  up.  These  currents  try  to  equalize  the  volt- 
ages in  the  wedges  1,  2  and  3  so  that  the  whole  wedge 
tries  to  reach  the  potential  of  earth.  Also  between  the 
points  1  and  5  there  is  a  voltage  of  about  0.44e,  as  can 
easily  be  seen  from  the  diagram.  The  creeping  path 
1-5  is  about  twice  as  long  as  1-3,  so  that  the  path  1-5  is 
able  to  hold  out,  even  if  1-3  gives  in.  But  if  the  path 
1-3  yields  the  stress  on  the  path  1-5  automatically  in- 
creases and  approximates  to  the  value  0.66e.  At  a 
higher  voltage  the  path  1-5  will  also  be  unable  to  resist 
the  stress ;  therefore,  the  outer  wedges  and  the  "girdle" 
insulation  will  tend  to  the  voltage  of  earth.  At  the 
same  time  the  surfaces  of  the  central  insulation  will  as- 
sume the  character  of  equipotential  surfaces.  The 
points  1,  2,  3,  4,  5,  6,  0  have,  therefore,  in  this  case  no 
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FIG.  2 — SECTION  OF  A  THREE-CORE  POLYPHASE  CABLE  OF  USUAL 
CONSTRUCTION 

differences  between  them.  The  central  insulation  of  all 
three  conductors  has  under  normal  conditions,  to  with- 
stand the  whole  of  the  phase-voltage.  The  tangential 
voltages  disappear  except  in  so  far  as  they  are  necessary 
to  the  residual  equalizing  currents. 

Thus  we  see  that  the  processes  which  go  on  inside 
the  cable  have  ultimately  the  effect  of  making  the  cable 
electrically  into  a  mechanical  combination  of  three 
single-conductor  cables.  But  there  is  this  difference; 
the  outer  coating  is  not  that  of  metallic  surfaces,  but 
is  that  caused  by  the  slow  effect  of  the  glow  discharges, 
which  tend  to  destroy  the  material;  the  value  of  the 
"girdle"  insulation  is  thus  almost  completely  lost,  while 
the  central  insulation  is  overloaded.  The  voltage  in  a 
three-core  cable,  at  which  there  is  a  displacement  of  the 
inner  voltage  distribution,  may  for  our  purposes  be 
called  the  "limiting"  voltage.  Now,  this  displacement 
of  the  voltage  distribution  within  the  cable  is  necessarily 
accompanied  by  an  increase  in  the  total  dielectric  loss. 

In  view  of  these  facts  it  is  only  possible  to  regard  the 
usual  construction  of  three-core  cables  as  unsuitable  for 
voltages  above  the  "limiting"  voltage.  From  the  oper- 
ative point  of  view,  this  is  also  the  case;  above  the 
"limiting"  voltage,  such  a  cable  is  exposed  to  an  in- 
ternal destructive  process,  but  its  efficiency  is  also  low- 
ered owing  to  increased  dielectric  loss. 
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( >i dinar}  three-core  cables,  therefore,  eem  unsuil 
able  for  verj  high  pressure  work;  and  yel  II  la  nol  diffl 
cull  to  iee  how  the  design  of  Buch  cables  could  be  im 
in -i.\  id  i  ion  of  a  i  hree  coi  e  cable 

ui  the  usual  construction  for  polyphase  work;  il  has 
conductoi  i  tional  areas  of  95  sq.  mm.,  and  :i  thick* 

of  L2  nun.  hi  insulation.    The  cable  is  intended  for 

working  voltage  of  26,000.  [n  Fig.  ■">  a  new  form  of 
construction  is  shown;  the  whole  of  the  "girdle"  or  bind 
ing  insulation  is  omitted,  ami  the  various  central  insu 
lating  coverings  are  Burrounded  by  a  metallic  coating. 
This  metallic  coating  Has  naturally  the  effect  of  keeping 
the  outer  surfaces  of  tin'  central  insulation  to  earth  po 
tential.  The  metal  coating  has  only  to  carry  extremely 
small  equalizing  currents,  and,  therefore,  their  thickness 

can    be    kept    as    small    as    possible   consistent    with    the 

requisite  mechanical  strength.  The  four  wedges,  which 
are  necessary  to  till  oul  the  spates  between  the  cables, 

can  be  made  OUl  of  any  kind  of  inferior  material,  which 
does  not  need  to  he  impregnated;  it  has  no  kind  of  elec- 
tric stress  to  withstand.  The  central  insulations  can  be 
impregnated  before  being  wound  on,  and  can  be  hound 

round  with  B  view  to  making  them  solid  and  compact  ; 

this  can  be  done  during  the  winding-on  process. 

As  for  dimensions,  it  seems  desirable  to  make  the  een- 
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FIG.    3 — A    NEW    CONSTRUCTION    FOR    THREE-CORE    CABLE 

tral  insulation  about  half  as  thick  again  as  is  shown  in 
the  old  form  of  construction  in  Fig.  2.  The  calculated 
electrical  data  of  the  new  cable  are  at  least  as  good  as 
those  of  the  old  one;  it  has  the  same  external  diameter, 
and  is  much  lighter.  The  metallic  coverings,  which  are 
added  to  the  insulation  about  the  different  conductors, 
prevent  the  destructive  processes  which  have  been  de- 
scribed above,  even  at  very  high  voltages.  The  metallic 
coverings  of  the  various  cores  touch  the  lead  coating, 
and  are  in  frequent  metallic  contact  with  it;  so  that  in 
cases  where  the  operation  is  unsymmetrical,  as,  for  in- 
stance, if  one  phase  is  earthed,  the  equalizing  currents 
pass  through  the  lead  covering. 

The  two  cables,  Figs.  2  and  3,  have  exactly  the  same 
working  capacities.  Below  the  "limiting"  voltage,  the 
two  cables  have  the  same  dielectric  loss ;  for  higher  volt- 
ages the  cable  of  Fig.  3  has  lower  losses  and  higher  effi- 
ciency. As  to  breakdown  voltage  a  distinction  must  be 
made  between  the  "continuous"  breakdown  voltage  and 
the  "momentary"  breakdown  voltage,  the  former  being 
usually  much  lower  than  the  latter.  With  respect  to 
the  "continuous"  breakdown  voltage,  the  cable  of  Fig.  3 
is  superior  to  that  of  Fig.  2,  because  the  internal  de- 
structive processes  are  entirely  avoided.  Above  the 
"limiting"  voltage,  the  new  cable  is  in  all  respects 
superior  with  respect  to  breakdown  voltages  of  both 
kinds. 

The  amount  of  copper  and  lead  in  the  two  cases  are 
the  same.  There  is  a  saving  in  paper  of  12  per  cent, 
and  more  than  33  per  cent  in  the  impregnating  material. 
This,  as  well  as  the  omission  of  the  "girdle"  or  binding 
insulation  and  the  reduction  in  the  time  required  for 
impregnation,  makes  the  new  cable  much  cheaper  and 
lighter.     There  is  more  jute  or  other  filling  material 


required,  but  this  makes  little  difference,  e  pecially  as 
the  Ailing  for  the  new  cable  can  be  made  of  quite  cheap 
materials.  The  cost  of  the  metallic  covering  for  the 
differenl  insulations  ahout  the  conductors  is  very  small 
ami  "I  no  Importance  as  compared  with  the  total  cost 
of  the  cable.  The  new  type  of  cable  seem  .  therefore, 
to  have  advantage  quite  apart  from  electrical  consid- 
erations, and  it  is  also  cheaper  ami  lighter. 


Generators,    Motors  and   Transformers 

Transformer    Design.      F.    M.    I)KNT()N.— In    the   con 
elusion   of   his    long    illustrated   mathematical   serial    on 
transformer  design,  the  author  gives  an  outline  of  the 
design  of  a  500-kva.,  50-cycle,  6600  to  440-volt  star 
connected    three-phase    transformer. — London    Electri 
cian,  May  12,  1916. 

Brushes  for  Commutators  and  Sliprings. — Charlkh 
11.  Smith. — An  article  dealing  with  the  composition  of 
brushes,  their  selection,  application  and  care,  lubrication 
and  cost. — Elec.  Journal,  June,  1916. 

Lamps  and  Lighting 

Illuminating  Engineering  Research. — The  Research 
Committee  of  the  British  Illuminating  Engineering  So- 
ciety has  issued  a  list  of  subjects  deserving  research. 
These  are  classified  under  the  following  headings:  (a) 
Photometry,  standards  of  light  and  researches  on  color; 
(6)  electric,  gas  and  other  illuminants;  (c)  lighting 
appliances;  (d)  general.  In  connection  with  subjects 
of  importance  from  the  industrial  standpoint,  the  com- 
mittee suggests  that  priority  should  be  given  to  inves- 
tigations relating  to  the  development  of  lamps  and 
lighting  appliances,  and  researches  having  for  their  ob- 
ject the  elucidation  of  general  problems  on  which  the 
development  of  the  lighting  industry  depends.  As  an 
instance,  the  investigation  of  the  properties  of  illumi- 
nating glassware  should  receive  immediate  attention  at 
the  hands  of  a  special  sub-committee  appointed  for  the 
purpose.  Another  subject  which  merits  early  attention 
in  view  of  its  relation  to  the  dyeing  and  coloring  in- 
dustries is  the  preparation  of  a  standard  series  of  colors, 
and  in  particular  of  a  standard  white  surface,  suitable 
for  acceptance  in  all  researches  in  which  the  accurate 
definition  of  color  is  involved.  Conjointly  with  this  sub- 
ject, the  design  of  suitable  apparatus  for  analyzing  and 
•specifying  color  and  for  measuring  the  reflecting  power 
of  various  materials  should  receive  attention.  There  is 
also  the  further  problem  of  providing  a  fixed  standard 
for  the  permanence  of  colored  materials.  Among  other 
matters  which,  in  view  of  their  important  bearing  on 
the  future  development  of  lighting,  deserve  special  at- 
tention, may  be  mentioned  the  study  of  glare  and  the 
limits  of  permissible  intrinsic  brilliancy,  the  investiga- 
tion of  the  comparative  effect  on  vision  and  the  physi- 
ological influence  in  inducing  fatigue  of  natural  and 
artificial  illumination,  and  of  various  systems  of  artifi- 
cial lighting,  and  the  conditions,  as  regards  the  intensity 
of  illumination  and  arrangement  of  lights,  desirable 
for  various  industrial  operations. — London  Electrician, 
May  19,  1916. 

Installations,   Systems   and   Appliances 

Meter  Tariff  Versus  Flat  Rate  for  Small  Consumers. 
— Ihlefeld. — The  main  objection  against  using  meters 
for  small  consumers  has  been  the  cost  of  interest  and 
amortization  of  the  meters  and  the  cost  of  taking  read- 
ings and  making  out  bills.  But  the  author  points  out 
that  in  recent  years  the  construction  of  meters  has  been 
greatly  improved  and  cheapened,  and  with  a  life  of 
twenty  years  the  interest  and  amortization  charges  are 
not  prohibitive  for  small  consumers.    In  order  to  reduce 
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the  cost  of  taking  readings  and  making  out  bills,  the 
author  recommends  the  following  system :  He  pro- 
poses to  estimate  in  advance  what  the  consumption  dur- 
ing the  year  may  be  and  let  the  consumer  make  twelve 
equal  payments  in  twelve  months  of  the  year  accord- 
ingly. At  the  end  of  the  year  the  meter  is  read  once 
and  a  correct  bill  is  made  out,  and  either  an  excess 
charge  made  to  the  consumer  or  a  refund  made  accord- 
ing to  the  meter  reading.  The  author  points  out  the 
disadvantages  of  any  flat  rate  with  or  without  current- 
limiting   devices. — Elek.  Zeit.,  March  2,   1916. 

Current-Limiting  Reactors. — H.  H.  Rudd  and  W.  M. 
Dann. — Current-limiting  reactors  are  designed  to  limit 
to  a  predetermined  value  the  current  that  can  flow  when 
a  short-circuit  occurs  in  alternating-current  circuits  in 
which  they  are  placed.  The  authors  discuss  the  pro- 
tection provided,  the  rating  of  reactors,  their  location, 
the  amount  of  reactance  required  for  protection,  and  the 
effect  of  such  reactances  in  giving  a  slightly  poorer 
regulation  and  increased  losses. — Elec.  Journal,  June, 
1916. 

Starting  Rheostats. — F.  Campanakis. — Two  mathe- 
matical articles  on  the  calculation  of  starting  rheostats. 
The  author  discusses  the  maximum  possible  capacity 
which  is  obtainable  with  resistance  coils  of  different  ar- 
rangements.— La  Lumiere  Elec,  Feb.  26  and  April  22, 
1916. 

Lightning  Arresters. — R.  P.  Jackson. — In  the  long 
serial  on  the  engineering  evolution  of  electrical  appa- 
ratus the  history  of  the  lightning  arrester  is  completed. 
— Elec.  Journal,  June,  1916. 

Electrophysics  and  Magnetism 

Filaments  Heated  Electrically  in  Volatile  Liquids. — 
S.  W.  J.  Smith. — The  author,  repeating  some  experi- 
ments by  Addenbrooks  and  Crawley,  discovered  a  strik- 
ing phenomenon,  viz.,  a  bubble  is  formed  on  a  wire  im- 
mersed in  the  liquid  and  moves  along  the  wire  to  and 
fro,  and  if  there  are  loops  in  the  wire  it  "loops  the  loop" 
in  a  curious  way.  This  happens,  for  instance,  with  a 
100-volt  lamp  filled  with  paraffine  oil  when  used  as  a 
resistance  in  a  200-volt  circuit.  Benzine,  turpentine  and 
aniline  oil  may  also  be  used.  The  currents  necessary 
for  the  production  of  the  bubble  and  for  its  maintenance 
are  higher  the  higher  the  boiling  point  of  the  liquid. 
This  suggests  that  the  bubble  consists  of  vapor  of  the 
liquid.  The  motion  of  the  bubble  is  not  affected  by 
altering  the  direction  of  the  current.  It  is  produced 
equally  well  by  alternating  current.  It  is  thus  appa- 
rently of  thermal  origin.  It  would  seem  that  the  bubble 
exists  in  a  region  of  which  the  temperature  changes 
rapidly  in  the  direction  perpendicular  to  the  wire. — 
London  Electrician,  May  12,  1916. 

Units,  Measurements  and  Instruments 

Measuring  the  Phase  Difference  of  Condensers.-r—H. 
L.  Dodge. — A  brief  abstract  of  an  American  Physical 
Society  paper.  When  an  alternating  emf.  is  impressed 
upon  a  condenser  the  resulting  current  does  not  lead  the 
emf.  by  the  theoretical  90  deg.  This  is  particularly 
noticeable  in  the  case  of  paper  condensers  of  the  tele- 
phone type  often  used  in  laboratories  for  experiments 
in  connection  with  the  study  of  the  alternating-current 
circuit.  When  an  attempt  is  made  to  interpret  such 
experiments  by  graphic  methods  it  is  sometimes  found 
that  the  power  factor  of  the  condensers  is  so  great  that 
it  must  be  taken  into  account.  The  angle  by  which  the 
current  lags  behind  the  theoretical  90  deg.  lead  is  known 
as  the  phase  difference  of  the  condenser.  It  is  possible 
to  determine  this  angle  from  data  obtained  in  the  ex- 
perimental study  of  current  resonance.  A  coil  6f  in- 
ductance and  resistance  is  arranged  to  be  connected  in 
parallel  with  a  number  of  paper  condensers  of  nominally 


equal  capacity.  An  alternating  emf.  being  applied,  the 
values  of  the  total  current,  the  coil  current,  and  the 
condenser  current  are  read  as  the  condensers  are  intro- 
duced one  by  one.  The  coil  current  will  remain  con- 
stant, the  condenser  current  will  increase  uniformly, 
while  the  total  current  will  decrease,  pass  through  a 
minimum  value  and  then  increase.  If  one  chooses  sev- 
eral sets  of  these  values  and  constructs  the  vector  dia- 
gram of  currents,  he  will  find  that  if  the  phase  differ- 
ence of  the  condensers  is  to  be  zero  the  minimum  total 
current  must  be  exactly  equal  to  the  projection  of  the 
coil  current  upon  the  voltage  axis.  As  a  matter  of  fact, 
the  minimum  total  current  will  be  found  to  be  larger  by 
an  amount  which  varies  with  the  magnitude  of  the 
phase  difference.  To  obtain  the  phase  difference  pro- 
ceed as  follows:  Draw  the  voltage  axis.  From  the 
constants  of  the  coil  determine  the  angle  by  which  the 
coil  current  lags  behind  the  voltage  and  plot  to  scale 
the  vector  representing  the  coil  current.  With  the 
origin  as  a  center  and  a  radius  equal  to  the  minimum 
value  of  the  total  current  describe  an  arc  reaching 
a  short  distance  each  side  of  the  axis  of  reference. 
From  the  extremity  of  the  coil  current  vector  draw  a 
line  tangent  to  this  arc.  The  angle  which  this  line 
makes  with  the  reference  axis  is  the  power  factor  angle 
of  the  condensers.  The  difference  between  this  angle 
and  90  deg.  is  the  phase  difference  of  the  condensers. — 
Phys.  Review,  May,  1916. 

Miscellaneous 

Locating  Bullets  by  X-Ray. — A  demonstration  of  a 
new  X-ray  apparatus  was  made  recently  in  Munich-  by 
A.  Hasselwander,  who  has  used  the  apparatus  success- 
fully in  field  hospitals  on  the  west  and  east  fronts.  Two 
photographs  are  taken  from  two  separate  X-ray  tubes, 
the  cathodes  being  placed  at  a  distance  apart  equal 
approximately  to  the  distance  between  the  human  eyes. 
A  stereoscopic  picture  of  the  bullet  or  other  body  and 
its  surroundings  is  then  obtained,  which,  when  viewed 
under  the  correct  conditions,  gives  a  correct  idea  of  the 
location,  form,  etc.,  of  the  body.  The  apparatus  de- 
veloped by  Hasselwander  enables  the  stereoscopic  pic- 
ture to  be  recorded  automatically  in  all  three  dimen- 
sions of  space  in  an  exact  scale  of  measurement,  so  as 
to  give  a  permanent  record  of  the  case.  An  instrument 
used  in  land  surveying,  and  known  as  a  stereoplani- 
graph,  is  employed  for  the  purpose.  The  two  stereo- 
scopic photographs  are  viewed  by  means  of  mirrors  so 
lightly  silvered  that  one  can  see  a  small  source  of  bril- 
liant spot  of  light  behind  the  mirrors ;  that  is,  where 
the  stereoscopic  and  apparently  solid  image  appears  to 
be.  This  spot  of  light  is  then  moved  about  in  all  three 
dimensions  of  the  space  apparently  occupied  by  the 
image,  and  can  be  placed  so  as  to  coincide  with  any  part 
of  the  bullet  or  other  foreign  body  or  its  surroundings, 
and  the  position  in  space  relative  to  any  fixed  point 
permanently  recorded  by  means  of  the  stereoplanigraph 
to  which  the  bright  spot  is  attached.  An  automatic 
modeling  of  the  image  is  said  to  be  possible  by  attach- 
ing to  the  bright  spot  a  stiff  needle,  which  then  will 
follow  the  movements  of  the  bright  spot  in  all  three 
dimensions,  and  can  be  made  to  reproduce  the  form 
of  the  image  in  a  solid  material  in  the  same  manner  as 
can  be  done  with  a  sculptor's  point-pantograph  for  re- 
producing a  piece  of  modeling.-— London  Elec.  Eng'ing, 
May  11,  1916. 

Bonus  System. — R.  Rankin. — A  long  abstract  of  a 
paper  read  before  the  (British)  Junior  Institution  of 
Engineers  on  "speeding  up"  in  an  engineering  factory. 
The  author  discusses  the  logical  basis  of  bonus  systems 
of  payment.  The  results  obtained  with  the  system 
adopted  and  the  difficulties  encountered  are  described. — 
London  Electrician,  April  28,  1916. 
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Preston  S.  Millar,  who  contributes  to 
this  issue  ■  discussion  of  present-day 
opportunities  upon  to  the  young  elec- 
trical engineering  graduate,  in  labora- 
tory ami  research  work,  is  the  general 
manager  and  secretary  of  the  Electrical 
Testing  Laboratories,  New  York  City, 
with  which  organization  he  has  been 
identified  for  twenty  years.  He  is  a 
past  president  of  the  Illuminating  En- 
gineering Society,  and  recently  also 
served  as  secretary-treasurer  and  busi- 
ness manager  for  the  committee  on  or- 
ganization of  the  1915  International 
Electrical  Congress  at  San  Francisco, 
the  plans  for  which  were  interrupted 
by  the  outbreak  of  the  European  war. 
Mr.  Millar  is  active  as  a  member  and 
committee  worker  in  many  engineer- 
ing and  technical  organizations,  and 
has  presented  a  number  of  important 
papers,  lectures  and  committee  reports 
before  the  American  Institute  of  Elec- 
trical Engineers,  the  Illuminating  En- 
gineering Society,  the  National  Elec- 
tric Light  Association,  the  Association 
of  Edison  Illuminating  Companies,  the 
American  Association  for  the  Conserva- 
tion of  Vision,  the  Association  of  Rail- 
way Electrical  Engineers,  and  other 
bodies,  besides  being  a  frequent  con- 
tributor to  the  technical  press.  With 
Dr.  Clayton  H.  Sharp,  Mr.  Millar  is 
co-inventor  of  the  Sharp-Millar  photom- 
eter, of  a  commercial  form  of  in- 
tegrating photometric  sphere,  and  of  a 
simplified  form  of  illuminometer. 

Noah  Kennard  has  been  appointed 
superintendent  of  the  municipal  electric 
lighting  plant  at  Morehead,  Ky.,  suc- 
ceeding E.  E.  Maggard,  resigned. 

J.  L.  Moore,  who  has  been  with  the 
Kerr  Turbine  Company  as  chief  engi- 
neer for  the  last  seven  years,  has  sev- 
ered his  connection  with  that  company. 

T.  I.  Jones,  general  sales  agent  of 
the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  N.  Y.,  was  married 
on  June  7  to  Miss  O.  V.  Losee.  Many 
electrical  men  from  various  parts  of 
the  country  were  in  attendance.  J.  F. 
Becker,  general  sales  agent  of  the 
United  Electric  Light  &  Power  Com- 
pany of  New  York,  was  best  man,  and 
E.  W.  Lloyd,  general  sales  agent  of 
the  Commonwealth  Edison  Company  of 
Chicago  and  past-president  of  the 
National  Electric  Light  Association, 
was  one  of  the  ushers. 


Men 
of  the  Industry 

<  IhangM  in  Personnel 

and  Pofil  ion 

Biographical  Note* 


Kenneth  Cumminga  of  Egberts,  Out., 

bus  been  appointed  assistant  chief  engi 
near  for  the  Marconi  Wireless  Company 

<if  Canada,  with  headquarters  at  Mon- 
treal. 

J.  ('.  Donald,  general  superintendent 
of  the  Asheville  (N.  C.)  Power  &  Light 
Company,  has  resigned  his  position 
with  that  company,  to  take  effect  on 
July  1. 

John  H.  Doherty,  vice-president  and 
general  manager  of  the  Corning  (N.  Y.) 
Light  &  Power  Corporation,  has  been 
elected  president  of  the  Corning  Cham- 
ber of  Commerce. 

George  H.  Graves,  former  assistant 
electrical  engineer  of  the  Sanitary  Dis- 
trict of  Chicago,  has  been  appointed 
head  of  the  department,  following  the 
resignation  of  Edward  B.  Ellicott. 

Fletcher  A.  Easton,  who  has  been 
manager  for  the  Midland  Counties 
Public  Service  Corporation  at  San  Luis 
Obispo,  Cal.,  for  several  months,  has 
been  appointed  traveling  representa- 
tive for  the  company. 

Isaac  H.  Levin  has  resigned  as  chief 
engineer  and  chemist  of  the  Inter- 
national Oxygen  Company  in  order  to 
devote  his  time  to  chemical  research 
and  as  a  specialist  in  the  electrolytic 
field.  His  temporary  address  is  186 
Hillside  Avenue,  Newark,  N.  J. 

W.  B.  Whitehorn,  purchasing  agent 
and  assistant  to  the  president  of  the 
Omaha  Electric  Light  &  Power  Com- 
pany of  Omaha,  Neb.,  has  resigned  to 
become  secretary  and  manager  of  the 
National  Oil  &  Paint  Company.  Mr. 
Whitehorn  has  been  with  the  Omaha 
company  about  seventeen  years.  He 
will  be  succeeded  as  purchasing  agent 
by  B.  P.  Egan,  formerly  of  Nebraska 
City. 

D.  S.  Miller,  who  has  been  appointed 
manager  of  power  -and  lines  for  the 
properties  of  the  Reading  (Pa.) 
Transit  &  Light  Company  and  affiliated 
companies,  was  formerly  supervisor  of 
power  and  lines  of  the  electric  prop- 
erties controlled  by  the  New  York,  New 
Haven  &  Hartford  Railroad  Company, 
embracing  electric  railways  in  Con- 
necticut, Massachusetts,  Rhode  Island 
and  part  of  New  York  State.  Mr. 
Miller  was  with  the  New  York,  New 
Haven  &  Hartford  Railroad  Company 
about  nine  and  one-half  years.  He 
was  graduated  from  the  Pennsylvania 
State  College  in  1900,  and  served  with 
the  General  Electric  Company  for  one 
year  in  its  testing  department  and  on 
outside  construction  work;  with  the 
Sprague  Electric  Company,  New  York, 
one  and  one-half  years  as  erecting  en- 
gineer, and  with  the  Boston  (Mass.) 
Elevated  Railway  Company  about  three 
years  as  assistant  electrical  and 
mechanical  engineer. 


Milan  R.  Bump,  who  resigned  last  fall 
as  chief  engineer  of  the  Doherty  operat- 
ing organization  to  become  vice-presi- 
dent of  the  Picher  Lead  Company,  one 
of  the  principal  zinc-producing  corpo- 
rations in  the  Joplin  (Mo.)  district,  on 
June  1  returned  to  the  Doherty  organi- 
zation at  New  York  City,  as  chief  engi- 
neer. Mr.  Bump  was  formerly  treas- 
urer and  general  manager  of  the  Em- 
pire District  Electric  Company  of  Jop- 
lin, a  Doherty  company  which  supplies 
energy  to  operate  a  large  number  of 
mines  in  the  neighboring  zinc  fields. 
Mr.  Bump  attended  the  recent  N.  E. 
L.  A.  convention  in  Chicago,  and,  fol- 
lowing the  announcement  of  his  return 
to  the  electrical  industry,  was  appointed 
a  member  of  the  N.  E.  L.  A.  executive 
committee  to  serve  for  three  years. 

Roy  Husselman,  an  electrical  en- 
gineer representing  F.  W.  Ballard  of 
Cleveland,  Ohio,  has  been  retained  by 
the  board  of  water  commissioners  of 
Dunkirk,  N.  Y.,  to  make  a  survey  of  the 
local  electrical  situation  with  the  object 
of  recommending  whether  or  not  it 
would  be  advisable  for  the  city  of  Dun- 
kirk to  install  new  generating 
machinery  in  the  municipal  power  plant 
or  to  buy  power  from  the  Niagara  & 
Erie  Power  Company. 


Obituary 

Leslie  S.  Robertson,  secretary  of  the 
engineering  standards  committee  of 
Great  Britain,  was  one  of  those  who 
perished  with  Lord  Kitchener  at  the 
time  of  the  sinking  of  the  cruiser 
Hampshire,  June  6.  Since  its  inception 
in  1900,  Mr.  Robertson  had  served  as 
secretary  to  the  committee  which  with 
its  one  hundred  or  more  dependent  com- 
mittees and  sub-committees  now  covers 
the  whole  field  of  engineering  in  Great 
Britain.  Mr.  Robertson  was  fifty-four 
years  of  age  and  had  recently  taken 
up  a  responsible  position  in  the  Min- 
istry of  Munitions.  In  the  words  of 
C.  le  Maistre,  the  representative  of  the 
British  committee  now  in  this  country 
on  standardization  conference  work, 
"Mr.  Robertson's  sterling  qualities, 
versatile  ability,  genius  for  organiza- 
tion, and  intimate  knowledge  of  men 
and  affairs,  added  to  his  charm  of  man- 
ner, make  his  loss  to  the  engineering 
standards  committee  irreparable." 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Protective  System  for  Service  Connections 


A.  protective  system  for  consumers'  service  connections, 
called  the  "Noark  Universal"  system,  which  embodies,  be- 
sides the  service  switch  and  cut-out,  a  protective  cabinet, 
meter,  adapter  and  facilities  for  testing  the  meter  and  for 
easily  disconnecting  the  circuit  in  case  of  discontinuance  of 
service,  has  been  brought  out  by  the  H.  W.  Johns-Manville 
Company,  New  York.  In  this  system  the  various  parts  have 
been  so  standardized,  it  is  claimed,  that  the  cost  of  installa- 
tion and  maintenance  has  been  reduced  to  a  minimum.  With 
a  supply  of  base-block  units,  protective  cabinet,  meter 
adapter,  load-side  device  support  and  switch  handle,  service 
connection  appliances  of  any  desired  character,  it  is  pointed 
out,  may  be  made  up  as  required.  Switches  may  be  fused 
or  unfused  and  changed  into  meter-testing  switches;  meter- 
testing  and  connection  blocks  may  be  arranged  also  to  serve 
as  switches;   two-pole  devices  may  be  changed   into  three- 


FIG.     1 — LEFT    AUXILIARY    OR    SINGLE-CONNECTOR,    THREE-CON- 
NECTOR AND   RIGHT   AUXILIARY  OR   SINGLE-CONNECTOR 
BASE-BLOCK    UNITS 


FIG.    2 — EXPLODED    VIEW    OF    SEALABLE    CABINET 

pole,  etc.  Protection  against  tampering  and  theft  of  cur- 
rent, flexibility,  durability,  ease  of  installation,  foolproof 
construction,  and  interchangeability  of  parts  are  some  of 
the  advantageous  features  of  the  system  to  which  the  manu- 
facturer directs  particular  attention.  In  the  accompanying 
illustrations  are  shown  five  types  of  units  employed  in  the 
system. 

A  single  element  or  member  of  a  "Universal"  appliance 
may  be  arranged  to  serve  for  switch,  cut-out  or  meter-test- 
ing purposes.  This  three-in-one  service  is  of  great  advan- 
tage, it  is  declared,  inasmuch  as  it  results  in  the  elimination 
of  more  than  50  per  cent  of  the  contacts  which  have  here- 
tofore been  necessary,  where  distinct  and  separate  devices 
performed  these  three  functions.  This  triple  functioning 
is  made  possible,  due  to  the  fact  that  the  link  that  served 
as  the  switch  arm  also  carries  the  fuse,  so  that  but  a  single 


FIG.     3 — TROUGHS    FOR    CONNECTING    CABINETS 


FIG.   4 — DIRECT   SWITCH    HANDLES 

pair  of  contacts  is  used;  furthermore,  this  same  switch 
arm  can  also  be  utilized  as  the  meter-testing  link,  or  mem- 
ber. This  is  made  possible  because  of  the  fact  that  the 
switch  handles  are  arranged  so  that  they  can  either  be 
mechanically  coupled  to  the  movable  connectors  or  uncoupled 
therefrom.  When  coupled,  the  connectors  serve  as  switch 
members,  and  when  the  handles  are  uncoupled  each  con- 
nector becomes  individually  movable  for  meter-testing  pur- 
poses. 

In  Fig.  1  is  shown  some  of  the  typical  unit  base  blocks 


FIG.    5 — EXTERNAL   SWITCH    HANDLES 
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PLUG-FUSED  SWITCH   WITH  DIRECT  SWITi  H 
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from  which  assembled  rut-outs,  knife  switches,  meter  loops 
and  many  other  combinations  may  be  derived.  These  blocks 
are  adaptable  for  plug,  link  or  cartridge  fuses  and  can  also 
be  jumpered  by  the  copper  tubular  straps  shown.  It  is 
interesting  to  note  that  the  type  of  base  block  clips  and  the 
spacing  vary  exactly  as  the  amperage  progression  for 
N.  E.  t'.  fuses.  An  exploded  view  of  the  sealable  cabinet  is 
shown  in  Fig.  2.  The  cabinet  is  slotted  to  receive  slides, 
which  may  be  blank  or  perforated,  so  as  to  receive  either 
rigid  or  flexible  conduit  of  any  size.  With  the  latter  ar- 
rangement it  is  possible  to  enter  the  cabinet  from  either  side 
or  from  the  bottom.  The  meter  adapters  are  so  construct- 
ed as  to  conform  with  any  style  of  meter.  The  adapters 
are  locked  fast  to  the  cabinet  by  closing  the  cabinet  lid  and 
can  be  instantly  removed  when  the  cover  is  open.  When 
two  or  more  cabinets  are  placed  side  by  side,  the  wiring 
trough  shown  in  Fig.  3  is  employed.  The  flat  punching  is 
the  trough  proper  and  the  semicircular  punching  fits  over 
this,  making  a  closed  duct  for  wiring,  each  end  of  which  is 
firmly  secured  by  the  cabinet  cover. 

Another  interesting  innovation  in  this  system  of  devices 
is  the  external  operating  handle  which  can  be  attached  to 


FIGS.    7    AND    8 — THREE-POLE,    PLUG-FUSKD    SKKVICE    ENTRANCE 

SWITCH    AND    INCLOSED    SERVICE    CONNECTION    AND 

METER-TESTING    CUT-OUT    BOX 

any  cabinet  and  to  the  cut-out  apparatus  inside  the  cabinet, 
giving  the  latter  the  function  of  a  fused-knife  switch. 
These  handles  can  be  arranged  to  operate  either  two  or 
three  poles  and  can  be  instantly  detached  when  testing 
makes  this  desirable.  Another  type  of  switch  handle  is 
utilized  to  perform  the  same  switching  function  from  the 
inside  of  the  box  just  as  in  the  case  of  the  ordinary  knife 
switch.  Fig.  6  shows  a  three-pole  0.30-amp.,  plug-fused 
system  provided  with  this  type  of  handle. 

Some  examples  of  assembled  devices  are  shown  in  the 
illustrations  herewith.  In  Fig.  7  is  illustrated  a  three-pole 
0.30-amp.,  plug-fused  service  entrance  switch.  Fig.  3  shows 
a  three-pole  inclosed  fused  (solid  neutral)  service  connection 
and  meter-testing  cut-out  box  with  meter  adapter.  The  de- 
vices are  being  made  with  ratings  up  to  400  amo.  inclusive 
at  pressures  of  125  volts  or  250  volts. 


Multiple-Spindle   Drilling 
Machine 

For  drilling  all  the  holes  in  an  auto- 
mobile transmission  case  at  one  setting 
the  Baush  Machine  Tool  Company  of 
Springfield,  Mass.,  has  developed  the 
multiple-spindle  drilling  machine  shown 
in  the  accompanying  illustration.  This 
machine  is  unique  in  that  there  are 
forty-six  holes  in  each  transmission  case 
and  the  drilling  is  done  regardless  of 
the  fact  that  some  of  the  holes  are  on 
an  angle  and  vary  in  size  from  3/16  in. 
to  1  11/16  in.  Each  drill  runs  at  the 
same  speed  and  each  group  of  drills 
has  independent  feed. 

The  machine  is  operated  by  a  25-hp. 
230-volt,  1400-r.p.m.,  commutating- 
pole,  direct-current,  Westinghouse 
motor,  through  a  main  driving  shaft 
placed  at  the  rear  of  the  machine,  con- 
nected to  the  horizontal  heads  by  steel 
gears  and  cloth  pinions,  and  connected 
to  the  vertical  head  by  bevel  gears. 
The  motor  operates  equally  as  well  in 
either  direction  of  rotation  and  can  be 
reversed  without  changing  the  position 
of  the  brushes. 

The  bed  of  the  machine  is  supported 
on  feet,  providing  ample  space  for 
cleaning  under  the  machine  and  pre- 
venting the  floor  from  becoming  water- 
soaked    if    drilling    compound    is    used. 


All  reciprocating  parts  are  inclosed  in 
cast  guards,  effectually  protecting  the 
operator  from  injury.  Various  spindle 
speeds  are  obtained  through  gear  re- 
ductions incased  in  oil-tight  boxes  m 
the  heads.     The  spindles   are  equipped 


MOTOR-DRIVEN     MACHINE     FOR     DRILLING 

ALL  THE   HOLES   IN   AUTOMOBILE 

TRANSMISSION     CASE 

with  ball-thrust  bearings,  and  Baush 
universal  ball  joints.  An  improved 
type  of  arm  allows  a  center  distance 
between  holes  equal  to  the  diameter  of 
the  spindle.  The  spindles  may  be  ad- 
justed for  different  lengths  of  drills  by 
operating  but  one  screw  at  the  outer 
end  of  the  arm.  The  horizontal  heads 
have  standard,  belt-driven  feed  with 
automatic  control  and  quick  traverse  by 
hand    wheel.      The    vertical    head    and 


cluster-box  slides  are  automatically 
controlled  by  a  left-hand  head  through 
a  trip  rod  and  bell  crank  which  operates 
a  jaw  clutch  on  reversing  gears  in  the 
gear  box.  These  gears  control  the  shaft 
operating  the  pinion  and  racks  attached 
to  the  vertical  head  and  slide. 

In  operation  the  left-hand  head  is 
brought  forward,  automatically  engag- 
ing the  feed  of  the  vertical  head  and 
cluster  box  slide,  which  travel  the  re- 
quired distance  and  automatically  re- 
turn to  the  neutral  position.  The  feed 
for  the  right-hand  and  left-hand  head 
is  then  engaged  by  levers.  At  the  same 
time  a  spindle  on  the  box  jig  drills  the 
hole.  The  feed  is  automatically  tripped 
by  stops  and  the  heads  return  to  the 
neutral  position,  completing  the  opera- 
tion. 


Time   Switch   That   Controls 

Any  Combination  of  Two 

Circuits 

A  time  switch  which  can  be  so  set  as 
to  control  two  separate  circuits,  and  cut 
them  on  and  off  together  or  separately 
at  any  predetermined  time,  has  been 
placed  upon  the  market  by  Kerwin 
Brothers,  Oelwein,  Iowa.  It  is  equipped 
with  a  twenty-four-hour  dial  and  the 
adjustment  of  the  tripping  hand  is  ac- 
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complished  by  the  fingers,  no  wrench, 
screwdriver  or  other  tool  being  neces- 
sary. The  mechanical  selecting  device 
adapts  its  use  to  the  diversified  needs 
of  various  business  conditions,  and  is 
said  to  be  very  simple  of  operation.  It 
is  fitted  with  a  special  "Perkins"  switch 
which  makes  the  break  of  electric  cur- 
rent in  a  fraction  of  the  time  required 
by  old-style  construction,  it  is  claimed. 
One  of  the  features  of  the  device  is  the 
two  levers  which  project  below  the  case 
as  shown,  by  use  of  which  the  opera- 
tion of  the  clock  may  be  disc'onnected 
for  any  desired  time.  If,  for  instance, 
it  is  desired  that  either  or  both  of  the 
circuits  controlled  by  the  clock  be  not 
operated  on  a  Sunday  or  holiday,  it  is 
simply  necessary  to  move  one  or  both 
of  these  levers  between  the  contacts, 
cutting  out  the  clock  control.  The 
original  operation  is  resumed  by 
merely  throwing  the  lever  back  again. 
The  various  combinations  of  control 
of  two  circuits  are  as  follows: 

1.  A  given  circuit  of  light  may  be 
turned  on  at  one  Hme  and  off  at  an- 
other. 

2.  A  given  circuit  of  light  may  be 
turned  on  at  a  certain  time,  off  at  an- 
other given  time,  and  later  during  the 
night  this  same  circuit  turned  on  and 
off  again. 

3.  Two  circuits  may  be  turned  on  at 
a  given  time,  for  instance,  the  window 
lamp  and  the  all-night  lamp,  or  the 
electric  sign  and  the  second  window 
circuit    lamp,    and    then     one    circuit 


TIME   SWITCH   WITH   24-HOUR   DIAL 


turned  off  at  a  given  hour,  leaving  the 
other  burning  until  a  later  time. 

4.  One  circuit  can  be  turned  on  at  a 
given  time,  the  other  at  a  later  hour, 
and  both  turned  off  together. 

5.  One  circuit  may  be  turned  on  at  a 
specified  time  and  off  at  a  later  hour, 
and  the  other  circuit  turned  on  as  the 
first  is  turned  off,  and  this  in  turn 
switched  off  at  a  later  time. 


Trolley  Poles  Inside  of  Light- 
ing Standards  at  Salt 
Lake  City 

One  of  the  problems  which  had  to  be 
solved  in  connection  with  the  new  white- 
way  lighting  system  at  Salt  Lake  City 
was  that  of  erecting  lighting  standards 
on  a  street  already  occupied  by  steel 
trolley  poles,  without  giving  the  street 
that  unsightly  appearance  which  two 
sets  of  steel  standards  generally  im- 
part. To  solve  this  problem  the  trolley 
poles  will  be  telescoped  by  large-sized 
pressed-steel  standards  similar  to  that 
shown  herewith.  The  city  has  pur- 
chased seventy  of  these  standards  from 
the  Union  Metal  Manufacturing  Com- 
pany of  Canton,  Ohio,  which  will  be 
erected  in  the  general  business  district. 
The  pressed-steel  standards  are  said  to 
be  the  largest  of  this  class  which  have 
ever  been  built.  The  dimensions  of  the 
units  are  as  follows:  Base  diameter  at 
ground  line,  32.5  in.;  height  of  base,  53 
in.;  base  diameter  of  shaft,  14  in.;  top 
diameter  of  shaft,  10  in.;  height  to 
light  source  of  two  lower  lamps,  26.5 
ft. ;  height  to  light  source  of  top  lamp, 
28.75  ft.,  and  height  over  all,  30.16  ft. 
The   base   of  the    lighting   standard    is 


THREE-LAMP  ORNAMENTAL  STANDARD 

made  in  several  sections  separated 
horizontally  so  that  each  can  be  easily 
telescoped  over  a  tubular-steel  trolley 
pole.  After  these  parts  are  in  place 
the  next  unit  to  be  telescoped  will  be 
the  pressed  steel  shaft,  which  is  suffi- 
ciently light  in  weight  to  permit  of  the 
erection.  Although  in  this  particular 
case  the  standards  serve  as  trolley  pole 
castings,  they  are  made  with  anchor 
and  tie  rods  so  that  they  may  be  in- 
stalled independently  of  the  trolley 
poles. 

The  energy  for  operating  this  system 
will  be  furnished  by  the  Utah  Power  & 
Light  Company.  Each  of  the  three 
lamps  which  surmount  every  standard 
will  be  of  the  luminous-arc  type  manu- 
factured by  the  General  Electric  Com- 
pany of  Schenectady.  Plain  glass 
globes  instead  of  ribbed  glass,  such  as 
shown     in    the    illustration     herewith, 


which  is  used  only  to  show  the  standard, 
will  be  used  in  this  installation.  The 
system  was  planned  by  W.  D'A.  Ryan 
illuminating  engineer  of  the  General 
Electric  Company,  in  conjunction  with 
the  city  engineer  of  Salt  Lake  City,  and 
is  similar  to  that  designed  by  Mr.  Ryan 
for  the  new  Market  Street  installation 
in  San  Francisco  as  described  in  the 
Electrical  World  of  April  1,  1916. 


Pressure  Regulator 

A  pressure  regulator,  of  the  dia- 
phragm type,  designed  for  use  with  au- 
tomatic starters  on  motors,  pumps,  com- 


regulator  of  diaphragm  type 

pressors,  etc.,  is  being  made  by  the 
Westinghouse  company,  Pittsburgh.  It 
requires  only  two  wires  to  connect  them 
to  the  starters  and  are  designed  for  use 
in  connection  with  compressors  or 
pumps  emptying  into  closed  pressure 
systems  containing  air,  gas,  water  or 
any  fluid  not  injurious  to  the  rubber 
diaphragm.  The  regulator  can  also  be 
employed  with  pressure  systems  ope- 
rated by  oil  or  steam  if  a  loop  is  in- 
troduced into  the  pipe  leading  to  the 
regulator,  to  prevent  the  oil  or  steam 
from  coming  into  direct  contact  with  the 
diaphragm.  The  regulator  consists  of 
four  essential  parts,  the  pressure  cham- 
ber, the  operating  arm,  the  switch 
lever  and  the  adjusting  springs.  The 
pressure  cylinder  is  of  cast-iron,  in- 
side of  which  is  a  heavy  flexible-rubber 
diaphragm.  A  piston  attached  to  the 
diaphragm  projects  through  the  cham- 
ber and  engages  the  operating  arm 
which  actuates  the  switch  lever.  The 
operating  springs  oppose  the  move- 
ments of  the  piston  and  the  operating 
arm  which  actuates  the  switch  lever, 
and  can  be  adjusted  to  suit  the  re- 
quirements of  the  circuit  on  which  the 
regulator  is  to  operate. 
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Elect]  ic  Passenger  ( 
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developed  bj   1 1 » *  -  Walker  Vehicle 
<  lomp  rim  t  >  ninth  Street, 

( !hicago,  111.,  li:i\ c  been  termed  " I 

I hey  ha\ e  been  designed 


in,      1       1  I  i •:«  PRIC    CABRIOLET    ROADSTER 

particularly  for  use  with  the  new 
Gr-type  Edison  batteries,  which  are  said 

to  give  considerable  increase  in  power 
with  reduced  weight.  The  new  cars  in- 
clude the  Model  162,  five-passenger 
vehicle.  Model  163,  four-passenger  car, 
and  Model  164,  earbriolet  roadster.  The 
Model  L62  car  is  provided  with  forward 
drive,  and  its  body  is  8  in.  longer  than 
that  of  the  other  models.  The  wheel- 
base  of  the  car  is  104  in.,  while  the  in- 
terior body  length  is  78  in.  While  un- 
usual body  length  is  found  in  this 
model,  the  manufacturer  points  out,  the 
car  can  be  turned  completely  within  a 
radius  of  38  ft.  The  No.  164  roadster  is 
designed  primarily  as  a  utility  car. 
The  rear  seat  is  wide  enough  to  carry 
three  passengers  comfortably,  while  an 
auxiliary  folding  seat  will  carry  a 
fourth  person.  The  Model  163,  four- 
passenger  car,  has  rear-seat  drive. 

In  the  design  of  the  new  bodies,  an- 
gles and  sharp  corners  have  been 
eliminated  as  much  as  possible.  The 
arched  doors  have  been  modified  to  give 
a  straight-line  roof  with  only  a  slight 
arch  perceptible  over  the  door.  Use  is 
made  of  solid  tires.  Aluminum  is  em- 
ployed exclusively  for  all  parts  ex- 
posed to  the  weather.  The  design 
of  the  chassis  is  similar  to  that  of 
previous  models,  the  frame  being  built 
into  a  rigid  unit,  adapted  particularly 
to  the  use  of  solid  tires.  Marked  im- 
provements have  been  made  in  the 
lubrication  of  the  cars,  the  manufac- 
turer points  out,  particularly  to  the 
steering  gear,  the  number  of  places  re- 
quiring grease  being  reduced  to  a  mini- 
mum. 

A  low-speed  motor  adapted  especially 
for  use  with  the  new  G-type  Edison 
battery  is  employed  to  operate  the  new 


model  .    'I  be  control  i    of  t  be  continu 
ou     i"i  que  tj  !"•   with   magnet  ic   blow- 
out, and  la  i i  as  1  hal 

utilized  on  oldei    model     of  "<  !h 
.  .ii        The  conl  i oll<  i    ii    In  b  weather 
proof  metal  ca  e  directly  again  i1    the 
motor,  thereby  materially  reducing  the 
length  of  wiring      11    i     readily  acces 
ible  through  a  door  in  the  floor  of  the 
car.     The    controller    system    pr< 
for   Ave    forward   and    reverse   speed  . 
with  brake  operated  by  horizontal  con 
trol  lever,  which  is  provided  with  a  Yale 

Speed  of  6  miles,  8  miles,  15 
miles  and  22  miles  per  hour  can  be  ob- 
tained. With  the  cabriolet  a  maximum 
Bpeed  Of  26  miles  per  hour  can  be  ob- 
tained. The  control  lever  also  operates 
a  10-in.  contracting  band  brake  on  the 
propeller  shaft.  The  worm-bevel  gear- 
axle  construction  is  the  same  as  that 
utilized  on  other  Chicago  electric  cars. 
The  battery  equipment  consists  of 
sixty  G7-type  cells  in  which  the  internal 
resistance  is  reduced  approximately  50 
per  cent,  it  is  claimed,  in  addition  to 
affording  higher  capacity  without  tak- 
ing up  additional  room.  The  new  bat- 
tery is  also  considerably  less  affected 
by  temperature  changes,  it  is  claimed, 
than  other  batteries.  When  lead  bat- 
teries are  used,  the  equipment  consists 
of  40  Exide  cells. 


Steel  Reflectors 

Steel  reflectors,  designated  by  the 
Manufacturer,  Harvey  Hubbell,  Inc., 
Bridgeport,     Conn.,    as    focusing,    dis- 


FIG.    1 — FOCUSING   TYPE   STEEL  REFLECTOR 


tributing  and  intensive  types,  are 
shown  in  Figs.  1,  2  and  3,  respectively. 
To  present  a  comprehensive  means  of 
identification,  the  manufacturer  has 
also  established  a  series  of  letters  and 
figures  in  combination  which  designate 
the  type  of  holder,  the  finish,  the  func- 
tion of  the  reflector  and  the  rating  of 
the  lamp  best  adapted  for  use  with  the 
reflector.  For  instance,  the  focusing 
type  of  reflector  is  designated  as  an 
HAF-60     device,     H     designating     the 


tandard     Hubbell     contractile     collar 

bolder,    A     th<-    aluminum     in:  -id.-     tj  in    h, 

F  the  focusing  dii  tribution  of  lighl  and 
,;<>  ii"-  rating  of  the  lamp  in  watti  with 
which  the  reflector  produces  the  n 
mum   efficiency,     in    like    mannei    the 

n 


I  [<;.    2     DISTRIBUTING   TYPE    BJ  I  U  I  POH 

distributing  type  reflector  is  designated 
as  an  HAB-100  device  and  the  intensive 
type  as  an  HAI-100  device.  The  intensive 
type  reflectors  are  primarily  designed 
for  lighting  large  areas,  though  they 
may  be  also  utilized  to  advantage,  it  is 
pointed  out,  in  illuminating  a  group  of 
machines  by  centrally  suspending  them 
from  drop  cords,  thus  reducing  the  dis- 


FIG.    3 — INTENSIVE    TYPE    REFLECTOR 

tance  between  the  units  and  the  floor 
intensifying  the  light  within  the  re- 
quired area.  The  focusing-type  re- 
flector is  adapted  for  localized  illumina- 
tion of  high  intensity  over  a  small  area. 
The  smaller  units  are  particularly 
adapted  for  bench  work  where  small 
articles  are  assembled  or  where  vises 
are  used.  The  distributing-type  re- 
flector, as  its  name  implies,  is  intended 
for  general  illumination  in  factories  or 
warehouses.  All  of  the  reflectors  are 
equipped  with  standard  Hubbell  con- 
tractile collar  holders,  making  the  use 
of  a  separate  shadeholder  unnecessary. 
The  reflectors  are  of  sturdy,  uniformly 
spun  steel,  finished  green  outside  and 
aluminum  inside.  Various  types  are 
available  for  use  with  lamps  ranging  in 
rating  from  10  watts  to  100  watts. 


FIGS.  2,  3  AND  4 — INTERIOR  AND  EXTERIOR  VIEWS  OF  REAR-DRIVE    CAR  AND  INTERIOR  VIEW  OF  FRONT-DRIVE  CAR 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Standardization  of  Retail  Prices 

Topics    Before    Convention    of   Ontario  Electrical    Dealers   and 

Contractors  at  Toronto — Practical  Co-operation 

at  Brantford,  Ont. 

At  the  second  annual  convention  of  the  Electrical 
Dealers  &  Contractors  Association  of  Ontario,  held  at 
Toronto  on  June  6,  7  and  8,  the  total  registration  of 
175  included  representatives  from  all  parts  of  the  prov- 
ince. In  addition,  a  number  of  visitors  from  Quebec 
came  up  to  inspect  the  electrical  show  which  was  a  fea- 
ture of  the  contractors'  convention.  The  exhibits  in- 
cluded many  displays  of  electrical  appliances  by  promi- 
nent Canadian  and  United  States  manufacturers. 

Following  the  address  of  welcome  by  G.  D.  Earle  on 
Tuesday,  H.  F.  Strickland,  chief  electrical  inspector  of 
the  Province  of  Ontario,  spoke  on  provincial  inspection 
topics.  During  the  discussion  on  electrical  construc- 
tion methods,  Mr.  Strickland  mentioned  the  fact  that 
the  introduction  of  the  electric  range  has  been  a  factor 
in  the  change  made  in  abolishing  0.5-in.  surface  pipes. 
By  making  0.75-in.  pipes  the  minimum,  he  said,  it  is 
found  very  much  easier  to  take  out  the  existing  wire 
and  replace  it  with  larger  conductor,  than  to  tear  out 
and  change  the  pipe  itself  later  when  an  electric  range 
is  to  be  installed. 

Merchandising  and  Resale  Prices 
On  Wednesday  morning  J.  C.  Kirkwood  delivered  an 
address  on  "Advertising,"  and  Gordon  C.  Keith,  in  a 
paper  entitled  "How  to  Keep  the  Electrical  Business  in 
the  Family,"  described  methods  by  which  the  electrical 
contractor  and  dealer  may  make  a  merchant  of  himself 
and  reap  fuller  profits  from  the  business  made  possible 
by  the  great  development  in  electricity. 

Several  speakers  took  part  in  the  discussion  of  the 
subject  of  resale  which  followed.  C.  A.  McLean  of  the 
Masco  Company,  who  spoke  as  a  jobber,  declared  that 
standardized  prices  would  give  dealers  a  feeling  of  con- 
fidence, particularly  in  the  field  of  household  articles. 
In  the  resale  of  contractors'  materials,  he  suggested 
that  a  standard  percentage  above  cost  might  be  arrived 
at.  Edward  G.  Weeds  of  the  Canadian  National  Carbon 
Company  pointed  out  that  prices  must  be  kept  as  low 
as  possible  in  order  to  encourage  sales.  He  urged  that 
price  cutting  of  advertised  goods  be  stopped,  and  that 
standardized  prices  would  make  satisfied  customers. 

Contractor  and  Central  Station 
Several  speakers  dealt  with  the  subject  of  co-opera- 
tion at  the  Wednesday  session.  Walter  Carr  opened  the 
discussion  by  pointing  out  how  easy  it  would  be  to 
reach  an  objective  point  if  all  the  members  could  be 
made  to  "pull  together."  F.  M.  Dusebury,  Hughes 
Electric  Heating  Company,  emphasized  the  benefits  of 
co-operation  and  declared  that  contractors  are  the  legiti- 
mate dealers  in  electrical  goods.  Too  often,  he  pointed 
out,  the  contractor's  chief  competitor  is  the  local  cen- 
tral sation,  although  in  many  sections  central  stations 
and  contractors  are  now  getting  together.  Such  co- 
operation, he  declared,  should  exist  in  every  town.  But 
if  the  central  station  is  to  go  out  of  the  retail  business, 
the  contractors  and  dealers,  on  the  other  hand,  must  in 
turn  be  active  in  getting  after  this  business.     In  clos- 


ing, Mr.  Dusenberry  emphasized  the  importance  of  the 
subject  of  retail  prices  and  urged  manufacturers  to  get 
together  to  deal  with  questions  of  cost,  overhead 
charges,  freight  and  other  problems.  A.  H.  W.  Joyner 
insisted  that  the  only  satisfactory  way  to  enter  into 
co-operation  is  to  do  it  unselfishly  for  the  success  of  the 


business.  Through  giving  service,  he  declared,  the 
contractor  and  dealer  will  benefit  from  the  results  of 
that  service. 

The  Brantford  Plan  of  Co-operation 

R.  T.  Jeffrey  of  the  Ontario  Hydroelectric  Power 
Commission  pointed  out  that  the  more  customers  the 
central  station  has  the  more  business  will  there  be  for 
the  electrical  contractor.  If  the  contractor  charges  too 
much  for  his  work,  declared  Mr.  Jeffrey,  the  central 
station  is  prevented  from  getting  business.  On  the 
other  hand,  in  some  municipalities  there  are  so-called 
contractors  who  do  work  so  cheaply  that  a  reputable 
contractor  will  not  go  into  these  communities  because 
he  cannot  make  a  living.  There  is  a  happy  medium, 
however,  declared  Mr.  Jeffrey,  which  the  contractor 
should  observe  in  steering  his  course.  The  Brantford 
(Ont.)  Electrical  Club,  which  he  cited,  has  in  active 
operation  a  plan  by  which  electrical  manufacturers  and 
contractors  are  co-operating  to  arrive  at  fixed  reason- 
able charges  for  contracting  work.  Such  an  electrical 
club,  said  Mr.  Jeffrey,  can  fix  prices  for  standard  wiring 
very  accurately,  even  though  it  may  not  be  able  to  settle 
costs  in  advance  for  special  wiring.  There  are  hun- 
dreds of  homes  which  are  not  yet  wired  because  the 
owner  has  gone  to  one  contractor  and  received,  for 
example,  a  price  of  $60,  and  to  a  second  and  received  a 
price  of  $42 — after  which,  coming  to  the  conclusion 
that  graft  exists  somewhere,  his  wiring  is  not  done  at 
all.  The  rates  fixed  for  wiring  work  should  be  agreeable 
to  both  the  central  station  and  the  contractor,  suggested 
the  speaker.  For  example,  the  names  of  contractors 
working  under  the  approved  prices  could,  he  proposed, 
be  added  on  the  cards  used  by  the  central  station  sales- 
men in  soliciting  business. 

E.  F.  Griffith  spoke  of  the  necessity  of  proper  account- 
ing for  contractors  and  dealers.     T.  M.   DeBlois  pre- 


i    i   ECT  RIC  \  I      \\  <>  R  I.  I* 


Vol*  67,  N 


i  on  tiif  necessity   for  satisfying  the  eye 
m  planning  lighl 

Acting  upon  the  report  of  the  committee  <>n  organ 
on,  the  Ontario  association  will  hereafter  be  con 
ducted  Independently  of  the  Retail  Merchant!  organiza 
tion,  t'ut  electrical  contractors'  clube  will  be  organized 
in  the  future  in  all  counties  <>i'  tin-  province,  Anj  elec 
trical  man  may  become  a  member,  but  the  officers  of  the 
association  must  be  dealers  or  contractors. 

Following  arc  the  officers  elected  for  the  year:  Presi 
dent,  6.  D.  Earle,  Toronto;  first  vice  president,  J.  N. 
Sillier,  Peterboro;  second  vice-president,  \v.  J,  McLin 
den,  Owen  Sound;  secretary,  IS.  A.  Drury,  Toronto; 
treasurer,  M.  S.  Soules,  Oshawa;  chairman  licensing 
committee,  W,  ll.  Lodge,  Toronto;  chairman  electrical 
development  committee,  E.  Btherington,  Stratford; 
chairman  committee  on  resale,  George  T.  Dale,  Toronto; 
chairman  committee  on  inspection,  W.  R.  Fellows,  Jr., 
Blenheim;  chairman  committee  on  organization,  A.  C. 
Lyons.  1! rant  lord. 

G.  D.  Earle,  the  president  of  the  Electrical  Dealers  & 
Contractors'  Association  of  Ontario,  is  a  native  of 
Peterboro,  where  he  started  into  electrical  work.  For 
about  ten  years  he  was  employed  by  the  Canadian  Pacific 
Railroad  as  a  traveling  electrical  man.  Five  years  ago 
he  came  to  Toronto  and  for  the  past  two  years  he  has 
been  carrying  on  a  large  contracting  business  with 
offices  at  72  Nelson  Street.  Mr.  Earle  organized  the 
convention  and  for  this  work  was  elected  president. 


Amendments  to  Patent  Law 

Two  bills  before  Congress  designed  to  amend  certain 
sections  of  the  patent  law  have  been  passed  by  the  House 
of  Representatives  and  are  now  pending  in  the  Senate. 
These  bills  would  amend  Sees.  4894  and  4931  to  read  as 
follows : 

"Sec.  4894.  All  applications  for  patents  shall  be  com- 
pleted and  prepared  for  examination  within  one  year 
after  the  filing  of  the  application,  and  in  default  thereof, 
or  upon  failure  of  the  applicant  to  prosecute  the  same 
within  one  year  after  any  action  therein,  of  which  notice 
shall  have  been  given  to  the  applicant,  they  shall  be  re- 
garded as  abandoned  by  the  parties  thereto,  unless  it  be 
shown  to  the  satisfaction  of  the  commissioner  of  pat- 
ents that  such  delay  was  unavoidable. 

"Provided,  however,  that  no  application  shall  be  re- 
garded as  abandoned  which  has  become  the  property  of 
the  government  of  the  United  States,  and  with  respect 
to  which  the  head  of  any  department  of  the  government 
shall  have  certified  to  the  commissioner  of  patents,  with- 
in a  period  of  three  years,  that  the  invention  disclosed 
therein  is  important  to  the  armament  or  defense  of  the 
United  States. 

"Sec.  4931.  Patents  for  designs  may  be  granted  for 
the  term  of  three  years  and  six  months,  or  for  seven 
years,  or  for  fourteen  years,  as  the  applicant  may  in  his 
application  elect,  and  that  during  the  term  of  letters 
patent  for  a  design  heretofore  or  hereafter  issued  for 
one  of  the  shorter  terms,  the  owner  thereof  may  at  any 
time,  but  not  later  than  thirty  days  prior  to  the  expira- 
tion of  the  term  for  which  said  patent  was  issued,  file 
with  the  commissioner  of  patents  his  election  of  one  of 
the  longer  terms  provided  for  by  law,  said  application 
being  accompanied  by  an  amount  of  money  equal  to  the 
difference  between  the  fee  paid  for  the  patent  as  issued 
and  the  fee  that  would  have  been  required  to  be  paid 
had  the  applicant  for  said  patent  originally  elected  such 
longer  term  plus  20  per  cent.  The  commissioner  of 
patents  shall  thereupon  amend  and  modify  the  letters 
patent  issued  in  such  case  so  as  to  include  the  unex- 
pired balance  of  such  longer  term  so  elected  by  the 
owner  of  said  letters  patent." 


$3,750,000  for  Chicago  Street  Lighting 

[ncandesceni  Lampt  of600-cp  and  loocp.  with  Sui>-.t.iti<»n  .nut 
<  i'  aerating  (Jnita  Provided  i"  Aug >' 
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A    bond    issue   Of    18,760,000    has    been    ant  Imri/.ed    by 

Chicago'!  City  Council  and  passed  by  s  referendum  vote, 

as  w.i  noted  in  last  week's  i-  ne  of  the  ELECTRICAL 
WORLD.     The  funds  derived  from  the  sale  of  these  bonds 

will  be  expended  to  install  more  than  80,000  incandes- 
cent lamps,  three  new  substations,  additions  to  five  ex- 
isting substations  and  one  new  generating  station. 

The  lighting  equipment  to  be  installed  will  be  of  two 
general  types,  one  using  100-cp.  incandescent  lamps  and 
the  other  one  using  600-cp.  incandescent  lamps.  Dis- 
tribution will  be  by  underground  series  circuits  of  ar- 
mored cable  laid  in  the  parkway  next  to  the  curb  18  in. 
below  the  ground  level.  A  multiple-series  transformer 
at  each  lamp  will  practically  eliminate  the  danger  at- 
tendant on  the  use  of  high-tension  circuits.  Where 
these  lamps  are  used  two  lamps  will  be  installed  on 
diagonal  corners  at  each  street  intersection,  one  at  each 
intersection  of  a  street  with  an  alley,  and  an  additional 
number  of  lamps  so  spaced  that  there  will  be  one  lamp 
for  each  75  ft.  of  street. 

Except  where  poles  are  already  in  place  the  600-cp. 
series  lamps  will  be  supported  by  tubular  steel  poles  ex- 
tending approximately  25  ft.  above  the  ground  level  and 
with  the  lamps  suspended  at  an  elevation  of  22  ft. 
There  will  be  in  service  one  600-cp.  lamp  at  each  street 
intersection  and  at  each  street  and  alley  intersection, 
and  sufficient  additional  intermediate  lamps. 

The  estimated  cost  of  the  different  parts  of  the  pro- 
posed system  is  as  follows: 


Location 
Emerald  Avenue  district 

Wentworth  Avenue  district.  .  . 

Wood  Street  district 

Wabansia   Avenue   district.  .  . 

Northwest  substation  district . 


R.    A.    Waller    substation    dis- 
trict   


South    Chicago   substation    dis- 
trict      


Equipment 

.329  600-cp.  lamps,  poles, 
wire  and  additional 
substation  equipment.  .  . 

1202  600-cp.  lamps,  poles. 
wire  and  additional 
substation  equipment. .  . 

355  600-cp.  lamps,  poles, 
wire  and  additional  sub- 
station equipment 

Sixty  600-cp.  lamps,  1185 
100  -  cp.  lamps,  poles, 
wire,  feeder  cable  and 
additional  substation 
equipment 

344  600-cp.  lamps,  7954 
100-cp.  lamps,  poles, 
wire,  feeder  cable  sub- 
station to  feed  above 
lamps 

362  600-cp.  lamps,  6687 
100-cp.  lamps,  poles, 
wire,  etc 

Conduit,  feeder  cable  and 
additional  substation 
equipment 


1641  600-cp.  lamps,  3026 
100-cp.       lamps,       wire, 

poles,  etc 

Southwest  substation  district.  .  917     600-cp.     lamps,     6058 

100-cp.      lamps,      poles, 

wire,  etc 

Two    substations    to    feed 

above  two  districts 

Transmission  cables  to 
feed  above  two  substa- 
tions   

Other  miscellaneous  districts.  .  300      lamps     with      poles, 

wires,  etc 

Ninety-fifth    Street    incinerator 
plant , 


2000-kw.  generating  equip- 
ment   


Cost 

$24,500 

108,800 

29,400 

144,200 

915,600 

595,300 
38.600 

615,200 

836,000 
96,000 

74,500 
30,200 

150,000 


Total  expenditure $3,750,000 

Most  of  the  600-cp.  lamps  will  be  installed  in  the  ter- 
ritory between  Twelfth  Street  and  Fifty-fifth  Street 
and  in  South  Chicago  for  the  reason  that  this  dis- 
trict is  at  present  in  a  large  part  lighted  with  600-cp. 
lamps  at  street  intersections.  The  new  lamps  will  be 
added  to  present  circuits  or  will  be  made  into  new  cir- 
cuits containing  some  old  and  some  new  lamps,  For 
South  Chicago  the  600-cp.  lamps  are  planned  because 
this  territory  is  largely  devoted  to  business,  has  many 
street  car  lines  and  few  trees,  and  trolley  poles  can  be 
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used  to  advantage  on  many  streets  for  supporting  wires 
and  lamps.  The  installation  of  the  100-cp.  lighting  sys- 
tem would  be  extremely  expensive,  on  account  of  lack 
of  parkways.  The  territories  in  which  it  is  proposed 
to  install  the  city's  100-cp.  lighting  system  are  in  gen- 
eral residential,  have  many  trees,  are  lighted  by  gas 
and  gasoline  lamps,  or  are  not  lighted  at  all  at  present. 
The  business  streets  of  these  districts,  however,  will 
have  600-cp.  lamps. 

This  extension  will  increase  the  connected  load  by 
about  4000  kw.,  and  since  the  Sanitary  District  of  Chi- 
cago is  unable  to  furnish  any  additional  energy  to  the 
city  it  will  be  necessary  to  secure  some  other  source  of 
power.  The  item  of  $150,000  covers  the  installation  of 
a  generating  station  in  connection  with  the  Ninety-fifth 
Street  incinerator  plant,  now  being  built  by  the  Depart- 
ment of  Health.  Boilers  are  now  being  installed  by  the 
health  department  and  unless  some  use  is  provided  for 
the  steam  thus  incidentally  produced  the  energy  would 
be  wasted.  It  is  proposed  that  the  electrical  equipment 
be  installed  out  of  the  proceeds  of  this  bond  issue,  and 
that  the  Department  of  Health  be  put  in  charge  of  the 
operation  of  all  the  steam  and  electric  generating  equip- 
ment, and  that  the  Department  of  Gas  and  Electricity 
buy  from  the  Department  of  Health  the  energy  delivered 
to  the  street  lighting  system  at  the  rate  now  paid  to  the 
Sanitary  District. 

The  amount  of  energy  to  be  developed  at  the  Ninety- 
fifth  Street  incinerator  plant  will  be  approximately  2000 
kw.,  leasing  2000  kw.  to  be  supplied  from  some  other 
source.  The  Department  of  Public  Works  contemplates 
the  installation  of  a  generating  station  to  supply  light- 
ing and  power  to  the  municipal  building  group  at 
Thirty-first  Street  and  Sacramento  Avenue,  and  since  all 
but  a  small  part  of  this  energy  will  be  used  in  the  day- 
time prior  to  4.30  p.  m.  it  is  understood  that  upon 
the  completion  of  this  plant,  estimated  as  Nov.  1,  1916, 
the  Department  of  Public  Works  will  be  able  to  supply 
the  street  lighting  system  with  approximately  1000  kw. 
after  4.30  p.  m.  Inasmuch  as  the  entire  installation  of 
the  street-lighting  system  covered  by  this  proposed  bond 
issue  would  probably  not  be  completed  inside  of  three 
years,  additional  capacity  may  then  be  installed  at  a 
later  date  to  take  care  of  the  remaining  1000  kw.  re- 
quired under  these  plans. 


Lighting  Features  of  Technology  Dedication 

The  spectacular  masque  and  pageant  given  in  con- 
nection with  the  dedication  of  the  new  plant  of  the 
Massachusetts  Institute  of  Technology,  Cambridge, 
Mass.,  on  June  12  and  13,  involved  some  remarkable 
lighting  features.  About  500  persons  took  part  in  the 
drama,  which  portrayed  the  progress  of  man  from  bar- 
barism up  to  the  present  day. 

Flood-lighting  and  spotlight  effects  were  produced  by 
means  of  thirty-four  1000-watt  stereopticon  projectors 
containing  nitrogen-filled  lamps  installed  at  3  ft.  3  in. 
intervals  on  the  roof  of  the  building  on  the  east  side  of 
the  court,  and  a  similar  number  on  the  west  building, 
in  both  instances  about  55  ft.  above  the  level  of  the 
court.  Twelve  projectors  in  each  group  were  equipped 
with  blue,  nine  with  red  and  nine  with  green  Pevear 
color  screens,  and  by  a  skillful  combination  of  colors 
any  tint  ranging  from  white  was  obtainable. 

The  central  ring,  occupied  by  the  performers,  had 
below  its  floor  level  four  1000-watt  projectors,  each  in 
a  pit  with  glass  cover.  These  were  for  lighting  effects 
connected  with  the  dancing,  and  there  were  besides  four 
250-watt  units,  also  in  glass-covered  pits,  which  illumi- 
nated jets  of  water  in  connection  with  the  water  dances. 

From  the  administration  building,  fronting  the  court, 
six  500-watt  projectors,  without  screens,  were  used  for 


spotlighting,  and  on  the  roof  two  60-amp.  direct-cur- 
rent searchlights,  loaned  by  the  United  States  Navy, 
picked  out  the  various  craft  in  the  river  in  front  of 
the  new  buildings.  A  telephone  system  connected  each 
group  of  lamps  with  a  central  operating  booth  in  the 
court,  from  which  the  pageant  director  gave  his  orders. 
An  attendant  at  each  station  repeated  the  orders  to 
the  dimmer  operators  as  they  were  received  by  tele- 
phone. 

The  yard  lighting  served  as  an  auxiliary  to  the  fea- 
ture lighting.  The  permanent  installation  consists  of 
hexagonal  lanterns  ranged  along  the  buildings,  each 
containing  a  200-watt  tungsten  lamp  so  shaded  as  to 
throw  the  light  on  the  building  fagades.  These  lamps 
were  kept  burning  while  the  audience  was  being  seated, 
after  which  they  and  all  interior  lights  in  the  building 
were  extinguished. 

Public  Service  Commission  News 

Idaho  Commission 
The  right  of  the  Public  Utilities  Commission  to  re- 
quire a  municipality  to  secure  from  the  commission  a 
certificate  of  public  convenience  and  necessity  before  the 
municipality  can  vote  bonds  and  proceed  to  install  elec- 
tric power  or  water  plants  is  the  important  issue  in- 
volved in  the  case  now  before  the  Supreme  Court.  It 
was  raised  by  A.  Cook,  a  resident  of  Coeur  d'Alene,  who 
applied  for  a  writ  of  prohibition  to  be  directed  against 
the  Mayor  and  City  Council  of  that  city  to  prohibit 
them  from  proceeding  with  the  floating  of  a  $280,000 
bond  issue,  the  proceeds  from  which  are  to  be  used  to 
install  such  plants.  Mr.  Cook  sets  forth  that  the  city 
has  not  secured  a  certificate  from  the  commission  to  go 
ahead,  and  that  therefore  it  cannot  proceed.  He  fur- 
ther sets  forth  that  the  Consumers'  Company,  a  corpora- 
tion, secured  franchises  from  the  city  of  Coeur  d'Alene 
to  install  electric  and  water  plants  there,  and  is  now 
operating;  that  the  city  seeks  to  duplicate  the  plants, 
causing  waste  and  dissipation  of  the  people's  funds, 
while  it  has  gone  beyond  the  law  by  exceeding  the  6  per 
cent  maximum  of  the  total  assessed  valuation  in  a  bond 
issue.  The  assessed  valuation  of  the  city  for  1915  was 
$2,969,797,  so  that  the  total  bond  issue  that  could  be 
floated  on  this  valuation  would  be  but  $176,187.62,  while 
the  city  has  declared  for  a  $280,000  issue. 

Missouri  Commission 
Where  it  is  shown  that  the  cost  of  serving  minimum 
resident  consumers  of  electricity  amounts  to  more  than 
the  minimum  charge  the  minimum  monthly  bill  is  con- 
sidered reasonable  and  is  permissible,  it  was  held  by 
the  Public  Service  Commission  in  its  decision  regard- 
ing the  complaint  against  the  minimum  meter  charge 
of  the  St.  Joseph  Railway,  Light,  Heat  &  Power  Com- 
pany. All  discrimination  is  not  prohibited,  it  was 
pointed  out  by  the  commission,  but  only  such  discrimi- 
nation as  is  unjust  or  unreasonable  or  gives  an  undue 
preference  or  advantage  or  an  unreasonable  prejudice 
or  disadvantage.  The  law  does  not  prevent  the  rea- 
sonable classification  of  electricity  consumers,  but  per- 
mits placing  in  each  of  several  classes  all  the  consumers 
who  are  served  alike  and  contemporaneously  and  under 
the  same  or  substantially  similar  circumstances  and 
conditions,  and  there  is  no  unjust  discrimination  in 
classifying  consumers  and  serving  them  under  classi- 
fied schedules  of  rates  with  sliding  scales  based  more 
or  less  on  the  average  cost  of  service  to  consumers  in 
each  class.  Serving  power  consumers  of  electricity 
under  regular  schedules  in  lieu  of  special  agreements 
was  held  to  be  in  accordance  with  the  provisions  of  the 
public  service  commission  law,  particularly  as  affects 
equitable  rates. 
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Electrical  <  ontractori  Increase  Prices 
Because  of  Men  Code.  Real  estate 
men  and  builders  of  Toledo,  Ohio,  have 
been  notified  by  electrical  contractors 
that,  beginning  June  I,  the  cost  of 
wiring  houses  will  be  Increased  80  per 
cent.  They  claim  this  is  necessary  be 
cause  of  the  requirements  <>i'  a  new 
electrical  code  which  went  into  effect  at 
that  time.  Councilmen  claim  thai  the 
code  is  the  same  as  is  used  in  every 
other  large  city  in  the  State. 

American  Gas  Centenary. — In  com- 
memoration of  the  centenary  of  gas 
production  in  America,  the  Consoli- 
dated Gas,  Electric  Light  &  Power 
Company  of  Baltimore  has  published  a 
centennial  number  of  the  Baltimore 
Gas  &  Electric  News.  The  first  city  in 
America  to  inaugurate  a  gas  company 
was  Baltimore  on  June  17,  1816.  The 
present  company  is  the  direct  descend- 
ant of  the  pioneer  corporation,  the  Gas 
Light  Corporation  of  Baltimore. 

Plans  for  Municipal  Ownership  Fail 
in  Illinois  Town. — At  the  recent  mass 
meeting  held  in  Le  Roy  the  proposi- 
tion of  taking  over  or  installing  an 
electric  light  plant  did  not  meet  with 
much  approval.  The  plan  submitted 
by  the  city  for  consideration  was  that 
the  necessary  money  be  procured  by 
issuing  public  utility  certificates,  which 
would  not  be  a  lien  against  the  city, 
but  only  against  the  electric  light  plant. 
It  was  proposed  to  distribute  these  cer- 
tificates among  the  citizens  of  Le  Roy. 
The  law  provides  under  this  plan  that 
the  city  would  have  the  right  to  es- 
tablish rates  adequate  to  maintain  this 
property,  pay  interest  on  these  certifi- 
cates, and  create  a  sinking  fund  for  re- 
tiring certificates  at  maturity. 

New  Building  for  Baltimore  Com- 
pany.— The  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore 
is  now  building  a  new  twenty-story 
home  in  the  heart  of  the  city.  About 
one-half  of  the  building,  which  will 
have  more  than  180,000  sq.  ft.  of  floor 
surface,  will  be  utilized  by  the  com- 
pany. The  entire  basement  and  mez- 
zanine, second  and  third  floors  will  be 
used  for  the  showrooms  and  retail 
shops  of  the  company.  In  them  every 
kind  of  gas  and  electric  device,  utili- 
tarian and  ornamental,  will  be  exhib- 
ited. The  upper  floors,  besides  the 
customary  offices,  will  be  notable  as 
marking  the  introduction  of  a  feature 
entirely  new  to  Baltimore,  but  which 
has  been  tested  with  great  success  else- 
where. On  each  of  these  stories  there 
will  be  a  retail  shop  surrounded  by 
office  corridors,  constituting  an  ideal 
means  for  the  display  of  specialties 
both  gas  and  electric  and  the  sale  of 
merchandise. 
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Logan,  which  stand,  in  Grant  Park,  lac 
Boulevard,  Chicago,  was 
Hood-lighted  temporarily  during  Chi- 
cago's Preparedness  Parade.  A  move- 
ment is  now  on  foot  to  make  the  light- 
ing installation  permanent. 

Stevens  Institute  Fund  Now  $1,300,- 
000. — President  Humphreys  of  Stevens 
Institute  of  Technology  announced  at 
the  forty-fourth  annual  commencement 
in  Hoboken  that  of  the  $1,385,000  sub- 
scribed to  the  Stevens  fund  more  than 
$1,300,000  has  been  collected.  The 
fourth  payment  is  not  due  until  Sept.  1. 
Maryland  Electric  Utilities. — There 
are  forty-one  electric  light  utilities  in 
Maryland  with  a  capital  stock  of  $11,- 
553,874;  funded  debt  of  $14,165,700, 
making  a  total  capitalization  of  $25,- 
719,574.  The  interest  accrued  on  the 
funded  debt  amounts  to  $677,598,  and 
dividends  declared  amount  to  $715,226. 
There  are  also  five  combination  gas 
and  electric  properties  capitalized  at 
$47,526,053,  $15,917,550  of  which  is 
stock  and  the  remainder  funded  debt. 
Interest  amounts  to  $1,352,150  and 
dividends  to  $1,075,014. 

Poker  Explodes. — A  steam  plant  had 
occasion  to  use  as  a  poker  a  10  ft. 
rod  made  of  heavy  tubing,  one  end  of 
which  had  been  hammered  together, 
the  Other  end  being  open.  The  open 
end  was  always  thrust  back  into  the 
coal  pile  after  using  with  the  result 
that  some  finely  powdered  coal  found 
its  way  inside.  It  was  decided,  how- 
ever, to  close  the  other  end  also.  The 
next  time  the  poker  was  used  to  any 
extent  there  was  a  terrific  explosion 
that  tore  the  poker  apart  and  hurled 
the  fireman  against  the  boiler.  It  was 
thought  that  a  quantity  of  the  pow- 
dered coal  remained  in  the  tube. 

Kentucky  Compensation  Law  Con- 
stitutional.— Having  been  held  consti- 
tutional by  the  Court  of  Appeals  of 
Kentucky,  the  Workmen's  Compensa- 
tion law  enacted  by  the  last  Legisla- 
ture of  that  State  will  go  into  effect 
on  Aug.  1.  All  the  central  station 
companies  and  electrical  contractors 
will  be  affected,  since  the  law  applies 
.to  employers  of  five  or  more  and  is 
virtually  compulsory,  depriving  those 
who  do  not  accept  its  terms  of  various 
common  law  defenses.  No  State  fund 
is  provided  for  and  insurance  may  be 
carried  with  commercial  or  mutual 
companies  or  by  the  employers  them- 
selves who  satisfy  the  Compensation 
Commission  of  their  ability  to  do  so. 
All  the  provisions  of  the  law  except 
one  relating  to  indemnities  payable  to 
non-resident  alien  beneficiaries  of  per- 
sons insured  have  been  passed  on. 


I. ami!  Work*,  Bends  illuminating 
ineers  i«»  Toledo.  -  The  Toledo 
(Ohio)  Railways  &  Light  Company  has 
been  able  to  '"<  roduce  ■  sen  ice  to 
manufacturer!  and  merchants  by  hav- 
ing four  of  the  Illuminating  engineers 
of  the  National  Lamp  Work  of  Cleve- 
land vii  it  Toledo  for  two  weeks  to  give 
•  p.  1 1  ad\  ice  on  lighting.  On  request 
they  will  visit  any  factory  or  store  and 

devise   plans   lor  improving  the   lighting 

in.     No  charge  will  be  made  for 

this  BOrvice.  11  is  merely  a  plan  to  im- 
prove the  lighting  wherever  this  is  de- 
sired. 

Taxes  Levied  on  Property  Used  Ex- 
clusively   by    Utility    Held    Illegal.— The 

ciy  of  Harrisburg  cannot  legally  colled 

a  property  tax  of  $56.05  from  the  York 
Haven  Water  &  Power  Company,  a  tax 
on  the  company's  Nineteenth  Street 
substation.  The  York  Haven  Company 
has  no  franchise  to  do  business  in  Har- 
risburg, it  is  said,  and  it  got  into  the 
city  without  one  because  the  plant  was 
erected  on  Nineteenth  Street  before  that 
section  of  the  city  was  annexed.  The 
Supreme  Court  has  decided  that  a  mu- 
nicipality cannot  collect  a  tax  from  a 
public  service  company  when  the  tax 
is  levied  on  property  that  is  used  ex- 
clusively by  the  company. 

Commonwealth  Edison  Buys  Land 
for  Future  Development. — The  Com- 
monwealth Edison  Company  of  Chicago 
has  purchased  50.32  acres  of  land  in 
the  southwestern  part  of  the  city  front- 
ing on  Hamlin  Avenue  and  South 
Fortieth  Avenue  and  extending  from 
Thirty-third  Street  south  to  Thirty- 
fifth  Street  at  a  price  of  around 
$132,000.  The  land  was  purchased  for 
future  development,  and  the  company 
expects,  at  such  time  as  the  rapidly 
increasing  demand  in  the  central  west 
section  of  the  city  makes  it  advisable, 
to  build  on  it  a  power  house  of  several 
hundred  thousand  horsepower  rating. 
This  step,  however,  is  still  several  years 
in  the  future.  The  purchase  of  the 
property  is  in  line  with  the  company's* 
general  policy  to  secure  real  estate  as 
far  in  advance  of  the  time  when  it  will 
be  needed  as  is  practicable. 

To  Facilitate  Extension  of  Rural 
Service  in  Oklahoma. — Recommenda- 
tion that  two  laws  affecting  public  serv- 
ice corporations  be  passed  at  the  next 
session  of  the  State  Legislature  was 
made  by  the  Oklahoma  Gas,  Electric 
&  Street  Railway  Association  at  its 
recent  convention.  An  attempt  will  be 
made  to  secure  a  law  to  facilitate  ex- 
tension of  light  and  power  lines  into 
country  districts  for  the  benefit  of 
farmers  by  giving  the  companies  right 
of  eminent  domain  along  public  high- 
ways outside  corporate  limits.  This 
right  is  now  enjoyed  by  telephone  com- 
panies. A  bill  such  as  the  association 
wants  was  vetoed  by  Governor  Williams 
at  the  last  regular  legislative  session 
because  it  was  improperly  drawn.  The 
other  legislation  recommended  is  in- 
tended to  eliminate  wasteful  duplica- 
tion of  public  utilities  by  empowering 
the  corporation  commission  to  issue 
certificates  of  public  convenience  and 
necessity  before  a  new  corporation  can 
operate.  The  bill  has  the  indorsement 
of  the  public  service  commission. 
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18,900-Kva.,  Single-Phase  Generator 
for    Norway    Hydroelectric    Plant. — An 

18,900-kva.,  single-phase  generator  has 
been  built  by  the  Swedish  General  Elec- 
tric Company  for  the  second  Rjukan 
power  station  at  Saaheim,  Norway.  The 
machine  complete  weighs  200  tons,  of 
which  about  90  tons  are  in  the  stator 
and  80  tons  in  the  rotor  and  shaft. 

Guy  Wires  Must  Be  Insulated  to 
Height  of  8  Ft. — As  an  additional  safe- 
guard to  the  public  the  Portland  (Ore.) 
Council  has  recently  passed  an  ordi- 
nance requiring  the  insulation  of  all 
guy  wires  and  cables  leading  from  elec- 
tric light  or  telephone  wires  or  cables, 
to  a  height  of  8  ft.  horizontally  above 
the  ground.  A  previous  ordinance  re- 
quired insulation  to  a  height  of  6  ft., 
but  the  measure  did  not  state  that  the 
6  ft.  shall  be  horizontal  and  therefore 
many  wires  running  at  an  angle  were 
insulated  only  a  few  feet  above  the 
ground. 

Increase  of  37  Per  Cent  in  Electrical 
Manufacturing  Profits. — A  table  of  in- 
dustrial profits  available  for  dividends 


made  by  Rudolph  Diamant  for  the 
Commercial  &  Financial  Chronicle 
shows  that  six  manufacturers  of  elec- 
trical supplies  with  a  total  capitaliza- 
tion of  $280,617,275,  had  available  for 
dividends  $25,377,370  or  10.26  per  cent 
of  stock  capitalization  for  the  year 
1915.  The  net  profits  available  for 
dividends  in  the  previous  year  amounted 
to  $18,747,249  or  8.08  per  cent  on  the 
stock.  The  increase  in  profits  of  1915 
over  1914  was  $6,630,121  or  35.37  per 
cent. 

Indiana  Soldiers'  and  Sailors'  Monu- 
ment to  Be  Flood-Lighted.  —  The  fa- 
mous Soldiers'  and  Sailors'  Monument 
in  the  Circle  in  Indianapolis  is  to  be 
flood-lighted  by  the  Indianapolis  Light 
&  Heat  Company.  The  lighting  is  to 
be  a  contribution  from  this  company  to 
the  State  of  Indiana,  in  commemora- 
tion of  the  one  hundredth  anniversary 
of  the  State's  birth,  and  the  lights  are 
to  be  placed  and  operated  at  no  ex- 
pense to  the  State  or  the  commission, 
which  controls  the  monument.  The 
monument    was    erected    at    a    cost    of 


$600,000.  From  the  street  level  to  tin- 
top  of  the  statue  is  284.5  ft.  The 
statue  on  the  top  is  34  ft.  high. 

I  i reproofing  Prevents  Cable  Trouble. 
— Fireproofing  between  the  sections  of 
a  large  conduit  of  the  Kansas  City 
Light  &  Power  Company  recently  saved 
the  service  from  serious  disarrange- 
ment when  a  short-circuit  damaged 
cables.  The  short  occurred  within  a 
few  feet  of  the  substation  at  Fifteenth 
Street  and  Grand  Avenue  and  sixteen 
of  the  feeder  circuits,  direct  current, 
leading  from  the  substation,  were  dam- 
aged. The  heavy  voltage  circuits  en- 
tering the  substation,  in  ducts  below 
those  where  damage  occurred,  were  not 
affected,  and  sufficient  other  circuits 
were  protected  to  maintain  service  out 
of  the  substation.  The  short-circuit 
and  the  burning  of  gases  in  the  conduit 
formed  so  hot  a  fire  that  metals  were 
fused,  and  the  sand  dumped  in  to 
smother  the  fire  was  blown  several  feet 
in  the  air  by  the  blast  upward  out  of 
the  manhole.  The  sand  was  finally  ef- 
fective. 


Los  Angeles  Jovian  League. — At  the 

meeting  of  the  Los  Angeles  Jovian 
Electric  League,  June  7,  Superior 
Judge  Paul  J.  McCormick  gave  a  stir- 
ring address  on  "Sparks  at  Random  on 
the  Subject  of  Patriotism." 

Dallas  Electric  Club.— A.  B.  Elias, 
general  superintendent  of  the  plant  of 
the  Southwestern  Telegraph  &  Tele- 
phone Company,  spoke  at  the  meeting 
of  the  Dallas  Electric  Club — Jovian 
League — on  June  9  on  the  subject  of 
"Safety  First." 

Louisiana     Engineering     Society. — A 

regular  meeting  of  the  Louisiana  Engi- 
neering Society  was  held  on  June  12. 
J.  W.  Fairlie,  veteran  of  the  battle  of 
Ypres,  told  of  his  personal  experiences 
in  the  trenches  on  the  battlefields  of 
Europe. 

Minnesota    Section,   A.   I.   E.   E. — At 

the  last  meeting  of  the  1915-1916  ses- 
sion held  at  the  St.  Paul  Athletic  Club, 
K.  Hershey  of  the  Tri-State  Telephone 
&  Telegraph  Company,  gave  a  demon- 
stration and  address  after  which  the 
main  exchange  of  the  telephone  com- 
pany was  visited. 

New  York  Electrical  Society.— The 
annual  meeting  of  the  New  York  Elec- 
trical Society  was  held  at  the  Hotel 
McAlpin  on  June  14.  A  paper  on  "Pre- 
liminary Notes  on  a  New  Way  of  Con- 
verting Light  Into  Electrical  Energy," 
by  Theodore  W.  Case,  was  presented. 
The  following  officers  for  the  new  year 
were  unanimously  elected:  President, 
Putnam  A.  Bates;  vice-presidents,  C. 
E.  Scribner,  Edwin  B.  Kalte  and  W.  C. 
Whiston;  secretary,  George  H.  Guy; 
treasurer,  Thomas  F.  Honahan.  The 
society  now  has  a  membership  of  more 
than  700. 

Tri-State  Water  &  Light  Associa- 
tion.—The  sixth  annual  convention  of 
the  Tri-State  Water  &  Light  Associa- 
tion of  the  Carolinas  and  Georgia  will 
be  held  at  the  Isle  of  Palms,  S.  C,  on 
June  21,  22  and  23,  and  the  indications 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next -to-last  text  page. 


are  that  the  sessions  will  be  largely  at- 
tended. W.  F.  Stieglitz  of  Columbia, 
secretary-treasurer  of  the  organization, 
has  completed  all  arrangements  for  the 
meeting.  Among  the  speakers  are  R. 
E.  Milligan  of  New  York;  Mayor  T.  T. 
Hyde  and  P.  H.  Gadsden,  Charleston; 
Vann  Livingston,  Atlanta;  A.  A.  Pas- 
solt,  Newman;  W.  M.  Gallant,  Char- 
lotte; J.  W.  Neave,  Salisbury;  F.  C. 
Wyse,  Columbia;  A.  J.  Stroples,  Green- 
wood; J.  G.  Barnwell,  city  manager  of 
Rock  Hill. 

Radio  Club  of  America. — A  meeting 
of  the  Radio  Club  of  America  was  held 
on  June  9  at  Columbia  University,  New 
York  City.  Paul  F.  Godley  presented 
a  paper  on  "Applications  of  the  Au- 
dion,"  in  which  were  discussed  impor- 
tant considerations  in  design,  construc- 
tion and  operation  of  apparatus  used 
with  the  audion  as  a  detector  for  short 
or  long  wave  reception,  as  an  amplifier, 
and  as  a  generator  of  high  frequency 
oscillations  to  be  used  both  in  the  re- 
ception of  undamped  waves,  and  as  a 
source  of  power  for  radiotelegraphic 
and  radiotelephonic  transmission.  Com- 
plete diagrams,  data  and  specifications 
were  given. 

Pittsburgh   Section  I.   &   S.   E.   E.— 

The  monthly  meeting  of  the  Pittsburgh 
section  of  the  Association  of  Iron  & 
Steel  Engineers  will  be  held  at  Fort 
Pitt  Hotel,  Pittsburgh,  Pa.,  on  June  17. 
A  directors'  meeting  will  be  held  in  the 
afternoon,  and  the  evening  will  be  given 


over  to  papers  and  discussions.  This 
meeting  will  be  held  under  the  auspices 
of  the  educational  committee  of  the  as- 
sociation, C.  A.  Menk,  chairman.  Out- 
lines of  educational  work,  as  carried  on 
by  their  firms,  will  be  given  by  M.  W. 
Alexander,  General  Electric  Company, 
C.  R.  Dooley,  Westinghouse  Electric  & 
Manufacturing  Company,  and  several 
of  our  members.  This  will  be  the  last 
monthly  meeting  of  the  Pittsburgh  sec- 
tion prior  to  the  annual  convention, 
which  will  be  held  at  the  Hotel  La  Salle, 
Chicago,  111.,  on  Sept.  18-22. 

Cleveland  Electrical  League. — George 
B.  Post  &  Sons  are  preparing  plans 
for  the  clubrooms  of  the  Cleveland  Elec- 
trical League  to  be  built  on  the  roof 
of  the  Hotel  Statler,  and  the  hotel  com- 
pany has  taken  out  a  permit  for  the 
construction  work.  The  rooms  will  be 
ready  for  occupancy  this  fall.  The 
Cleveland  Baseball  Club  has  reserved 
the  entire  covered  pavillion,  containing 
6000  seats,  for  the  members  and  guests 
of  the  league  for  the  initial  game  be- 
tween the  New  York  Americans  and 
the  Indians,  scheduled  for  June  15.  In 
order  to  dispose  of  these  seats  at  the 
rate  of  $1  each,  twelve  teams  composed 
of  a  captain  and  nine  men  each  have 
been  organized  and  the  members  were 
called  upon  to  aid  in  the  work.  A  daily 
individual  score  tally  of  sales  will  be 
kept  and  the  member  holding  the  high- 
est score  will  be  awarded  a  gold  watch, 
and  the  next  highest  will  receive  a  gold 
watch  fob.  The  highest  scoring  team 
will  be  tendered  a  banquet.  At  its  an- 
nual meeting  on  June  8  the  league 
elected  the  following  officers:  President, 
N.  H.  Boynton;  directors  for  two  years, 
Norman  Anderson,  J.  M.  Bateman,  M. 
G.  Buchan,  H.  J.  Davis,  F.  R.  Du  Guay, 
H.  O.  Leinard,  George  S.  Milner  and 
H.  L.  Schneider.  The  following  direc- 
tors, elected  last  year,  will  hold  over  for 
this  year:  H.  B.  Dates,  H.  S.  Greene, 
J.  T.  Kermode,  Mathias  E.  Turner  and 
H.  C.  Turnock.  The  league  now  has  a 
total  of  1225  members. 
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FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

ami  Supplies    Notes  on  Industrial  Activities  and  Business  Methods 


European  and  American  Competition 
in  Export  Trade 

wh.it  Condition!  American  Electrical  Manufacturer!  Must 
Face  in  Developing  Foreign  Trade 

r.\   II.  S.  Imh.ky 

If  American  manufacturer!  wish  to  develop  their  export 
busineaa  and  supply  foreign  countries  with  American  ma- 
terial they  must  decide  to  supply  American  engineers  coin- 
ciileutally    to    sell    their    output    and   to    teach    consumers    in 

foreign  countries  how  to  use  it. 

One  could  name  German  and  English  houses  in  half  a 
dozen  foreign  cities  that  are  agents  for  American  manu- 
facturers, but  the  case  is  rare  where  the  infrequent  Ameri- 
can house  acts  as  agent  for  German  goods.  These  foreign 
houses  carry  no  stock  of  American  machines  and  in  reality 
simply  take  the  agency  to  block  the  appointment  of  a  bona- 
fide  manufacturer's  representative;  and  as  they  turn  in 
little  business  the  manufacturer  never  really  considers  the 
appointment  of  a  special  representative.  They  also  appro- 
priate the  benefits  of  the  advertising  of  their  American 
principals  by  diverting  such  inquiries  as  come  to  them  to 
their  European  houses.  An  operating  engineer  in  Europe, 
writing  to  an  advertiser  in  the  Electrical  World,  received 
a  letter  in  reply  stating  that  a  London  concern  was  the 
representative  for  that  territory  and  that  the  inquiry  had 
been  forwarded  to  it.  In  due  course  a  letter  came  from  the 
London  house  offering  an  English  machine  made  in  Liver- 
pool. 

Latin  countries  especially  have  used  an  immense  propor- 
tion of  the  output  of  German  factories,  so  that  the  people 
have  been  accustomed  to  the  appearance  of  this  material 
and  the  workmen  have  been  educated  by  German  foremen 
to  install  it  along  German  lines  and  are  unfamiliar  with  the 
American  way  of  working.  Spanish  workmen,  for  instance, 
insisted  on  filling  American  conduit  with  sand  and  heating 
it  before  bending,  and  one  man  nearly  tore  an  American 
lamp  socket  to  pieces  in  trying  to  unscrew  the  cap  until  he 
was  shown  that  by  a  simple  "press  here"  it  could  be  dis- 
mantled very  easily. 

Among  German  manufacturers  it  is  a  cardinal  principle 
that  as  much  work  as  possible  shall  be  done  in  the  factories 
of  that  country;  nothing  is  built  on  the  job  that  might  be 
done  in  the  factory.  Thus  all  material  is  sent  out  as  nearly 
finished  as  possible  and  fitted  for  erection  with  unskilled 
labor.  A  few  examples  will  illustrate  this.  Duct  lines  are 
never  built  under  German  administration,  but  armored 
cables  are  sent  out  requiring  only  to  be  laid  in  a  trench  and 
covered  over.  A  remote  control  installation  is  made  with 
multiple  conductor  cable  instead  of  iron  conduit  with  the 
wires  drawn  in.  Switchboards  are  sent  out  consisting  of  a 
steel  panel  with  oil  switch  and  instruments  mounted  thereon 
and  with  instruments  completely  wired  up,  requiring  only 
to  be  connected  into  the  high-tension  circuit.  These  in- 
stances might  be  multiplied  indefinitely.  This  policy  might 
be  called  the  keynote  of  German  organization. 

It  should  not  be  inferred  that  the  object  is  to  save  money 
for  the  operating  company;  there  is  usually  an  excess  of 
personnel  in  the  foreign  company,  but  most  of  it  is  unskilled 
or  only  partially  trained.  The  German  engineer  does  not 
attempt  to  make  a  thorough  mechanic  of  the  native  as  does 
the  American,  but  encourages  inefficient  methods  if  they 
mean  that  factory-made  supplies  will  be  required.  Thus 
cable  is  usually  used  as  small  as  No.  10  and  12  B.  &  S.  gage 
wire.  Workmen  protest  when  asked  to  use  solid  wire. 
Bergmann  tube,  a  paper-thin  brass  tube  lined  with  paper, 
and  Kuhlo  wire,  two  or  three  wires,  rubber  insulated  and 
metal  sheathed,  are  universally  used  for  house  wiring.    Any 


ordinary  laborer  can  install  them  a  Her  a  few  lessons  in  the 
U  B  of  the  specially-made  hending  tools. 

Labor  is  considered  cheap  in  Other  countries  than  Amer- 
ica and  the  use  of  a  machine  which  will  displace  a  man  does 
not  find  favor.  It  appeals  still  less  if  it  only  saves  time 
which  might  be  utilized  in  other  work.  It  is  only  when 
many  men  may  be  displaced  that  such  a  machine  is  con- 
sidered worth  while.  Apparatus  requiring  a  great  deal  of 
supervision  and  frequent  cleaning  and  adjustment  is  not 
unpopular  unless  requiring  a  shut-down  for  the  purpose. 

The  German  system  of  rating  places  the  American  manu- 
facturer at  a  disadvantage  in  dealing  with  a  customer  un- 
familiar with  American  practice.  This  customer,  comparing 
prices  on  American  and  German  motors,  does  not  know  that 
while  the  latter  will  pull  its  rated  load  under  test  conditions, 
the  former  will  pull  the  rating  given  on  the  nameplate  be- 
tween wide  limits,  with  some  power  to  spare  for  occasional 
overloads.  Another  consideration  is  the  fact  that  he  can 
usually  buy  the  European  motor  from  stock.  A  European 
who  wanted  to  know  why  he  should  buy  a  motor  with  such 
a  generous  rating  as  is  given  by  American  standards  was 
asked  the  counter-question  as  to  whether  he  would  consider 
building  a  bridge  without  a  factor  of  safety.  As  it  is  usual 
to  equip  a  machine  with  a  motor  rated  at  the  maximum 
demand  of  the  machine,  it  is  not  usual  for  motors  to  burn 
out,  but  power  factors  are  generally  low. 

There  is  commonly  a  slavish  acceptance  of  the  rule  to 
install  1  kw.  of  transformer  capacity  per  horsepower  for 
motors,  and  as  factories  having  20  kw.  or  more  are  provided 
with  a  transformer  station  the  transformers  are  rarely  up 
to  load,  and  then  for  but  a  short  period. 

A  motor  field  which  has  once  been  won  by  American 
machines  is  not  usually  lost;  many  mining  companies  in 
Mexico,  for  instance,  do  not  even  ask  for  bids  from  German 
houses  for  the  installation  of  motors. 

The  German  unit  of  illumination,  known  as  the  Heffner 
only  in  English  and  German,  and  commonly  called  the 
candle-power  in  Latin  countries,  is  also  designed  to  create  a 
favorable  impression  upon  a  buyer  who  compares  the  data 
furnished  by  German  and  American  manufacturers.  He 
sees  that  the  former  is  apparently  more  efficient  in  watts 
•  per  candle-power  and  therefore  does  not  investigate  further. 

Keyless  sockets  are  in  general  use  in  conjunction  with  a 
snap  switch.  In  such  a  socket  a  small  piece  of  porcelain 
forms  the  foundation.  Two  screws  fasten  the  threaded 
thimble  and  also  a  small  connecting  piece  with  a  screw  for 
one  lead.  Another  screw  fastens  a  small  piece  of  brass 
which  forms  the  center  contact  and  also  carries  a  screw  for 
the  other  lead.  The  shell  and  cap  are  two  pieces  of  brass 
as  thin  as  paper,  which  are  fastened  together  by  means  of 
a  pressed  thread.  A  porcelain  bushing  with  a  thread  on 
the  inside  screws  on  to  the  thimble  and  serves  to  insulate 
this  from  the  shell.  There  is  no  paper  insulation  between 
the  shell  and  the  energy-carrying  parts  as  in  the  American 
socket.  Apart  from  the  fact  that  it  would  not  be  passed  by 
American  underwriters,  such  a  socket  would  be  absolutely 
unsuitable  in  the  United  States  on  account  of  its  lack  of 
mechanical  strength  and  its  propensity  to  come  to  pieces 
when  a  lamp  is  screwed  in. 

In  Europe  when  a  lamp  is  put  into  a  socket  it  usually 
l'emains  there  until  broken  or  burned  out;  it  is  not  being 
removed  to  be  replaced  temporarily  by  a  flatiron,  toaster  or 
other  appliance. 

Just  for  comparison,  American  sockets  (keyless)  and 
German  were  weighed  and  there  were  found  to  be  about 
12%  and  17%  respectively  of  each  to  the  kilogram;  five 
more  of  the  German  make,  or  an  increase  of  40  per  cent. 
Thus  one  can  import  40  per  cent  more  sockets  for  the  same 
outlay  in  duty.  American  sockets  do  not  move  very  rapidly 
on  the  European  market,  as  might  be  expected. 
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A  200-kva.  6000/220-volt  transformer  of  American  manu- 
facture was  found  to  weight  (core  and  coils  only)  1200  kg., 
while  a  German  transformer  of  similar  type,  size  and  volt- 
age weighed  900  kg.,  or  75  per  cent  as  much  as  the  Ameri- 
can.    The  difference  in  duty  is  considerable. 

Tariffs  in  European  and  most  Latin-American  countries 
are  usually  based  on  the  weight  of  material. 

In  order  to  compete  with  European  manufacturers  on 
even  terms  Americans  should  place  nameplates  on  their  ex- 
ported machinery  corresponding  to  European  standards 
and  use  special  export  catalogs.  Otherwise  they  will  have 
to  enter  upon  a  campaign  of  education  so  that  foreigners 
will  understand  the  true  basis  for  a  comparison  of  prices. 


Heating  Device  Situation 

Standard  List  Prices  and  Discounts  to  Go  Into  Effect 
on  Oct.  15— Royalties  Small 

In  another  four  months  the  license  arrangement  entered 
into  between  the  General  Electric  Company  and  the  Hoskins 
Manufacturing  Company  on  the  one  hand  and  a  number  of 
heating  device  manufacturers  on  the  other  for  the  manu- 
facture and  sale  of  electric  heating  appliances  under  the 
Marsh  patent  will  go  into  effect.  October  15,  1916,  is  the 
date  that  has  been  named  as  the  latest  time  at  which  non- 
licensed  manufacturers  can  sell  products  using  nickel - 
chromium  wire  for  resistance  element. 

Not  all  manufacturers  of  heating  devices  have  yet  be- 
come licensed. 

At  the  same  time  that  the  license  arrangement  goes  into 
effect  there  will  also  go  into  effect  a  list  price  on  every 
appliance  using  nickel-chromium  as  a  resistance  element. 
This  list  price,  which  will  be  higher  in  some  instances  and 
lower  in  others  than  the  prevailing  prices,  will  be  subject 
to  a  discount  which  will  be  the  same  for  all  producers.  It 
is  understood  that  the  list  price  on  flatirons  will  be  in  the 
neighborhood  of  $3.50  to  $3.75,  and  toasters  around  $3.75. 

These  prices  and  discounts,  however,  are  probably  to  a  cer- 
tain extent  dependent  upon  he  manufacturer;  that  is, 
the  list  prices  under  the  terms  of  the  license  are  probably 
the  minimum  and  the  discounts  the  maximum.  If  such  is 
the  case,  the  chances  are  that  no  lower  list  price  or  greater 
discount  on  this  list  price  will  be  permitted.  This  would 
insure  a  minimum  net  price  beyond  which  producers  would 
probably  not  go.  On  the  other  hand,  it  is  likely  that  manu- 
facturers may  offer  higher  list  prices  and  with  them  greater 
discounts,  the  presumption  being  that  the  prices  would  not 
go  below  a  certain  minimum.  Of  course,  there  is  nothing  to 
prevent  manufacturers  from  offering  greater  list  prices 
and  lower  discounts. 

The  advances  in  price  will  not  be  entirely  a  matter  of 
royalties,  for  it  is  understood  that  the  owners  of  the  patent 
have  been  very  liberal  in  this  respect.  It  has  been  felt  in 
many  quarters  that  heating  devices  have  for  a  long  time 
been  sold  too  cheaply,  which  in  many  instances  gave  negli- 
gible profits.  Such  a  system  of  prices,  as  might  be  ex- 
pected, merely  produces  cut-throat  competition  and  is  of  no 
advantage  to  the  customer.  Goods  of  less  expensive  ma- 
terials with  a  finish  similar  to  higher-priced  goods  is  the 
natural  result.  Prices  will  in  all  probability  be  placed 
either  at  the  same  list  and  discounts  or  at  a  list  and  dis- 
count that  will  insure  a  reasonable  profit  on  sales. 

To  a  large  number  of  manufacturers  it  is  thought  that 
this  offers  an  unexpected  opportunity.  These  men  have 
been  producing  and  selling  appliances  so  close  to  costs  that 
a  poor  season  and  an  increase  in  the  price  of  materials 
would  push  them  to  the  wall.  It  is  obviously  out  of  the 
question  to  change  prices  with  every  fluctuation  in  the  raw 
material  and  labor  market  so  that  manufacturers  will  em- 
brace the  opportunity  in  placing  their  output  on  a  more 
stable  basis. 

All  of  the  nickel-chromium  wire,  it  is  understood,  that  will 
be  used  after  Oct.  15  for  electric  heating  must  be  purchased 
from  a  licensed  manufacturer,  of  whom  at  present  it  is 
learned  there  are  three.  The  understanding  is  that  these 
wire  manufacturers  will  be  prohibited  by  the  owners  of  the 
patent  from  selling  nickel-chromium  wire  to  anyone  but 
those  licensed  under  the  patent. 


Increasing  Use  of  Electric  Furnace 

Within  the  past  year  the  use  of  the  electric  furnace  in 
steel  and  metal  mills  has  grown  rapidly.  Because  the  elec- 
tric furnace  business  is  a  new  industry  it  is  hardly  possible 
to  state  whether  business  is  normal  or  abnormal.  In  view, 
however,  of  the  extent  of  the  field  for  electric  furnaces  and 
in  view  of  the  small  number  of  units  now  installed  it  is  be- 
lieved that  even  if  the  war  stopped  to-morrow  and  metal 
prices  came  tumbling  down  that  business  would  not  fall  off. 
If  anything,  the  volume  of  orders  would  continue  to  in- 
crease, for  it  is  pointed  out  that  the  present  high  prices  are 
preventing  a  certain  amount  of  metal  buying.  At  lower 
prices,  however,  orders  will  be  readily  given  so  that  it  is 
believed  that  some  considerable  time  will  elapse  before  the 
volume  of  metal  buying  will  drop  off  to  any  appreciable  ex- 
tent. Railroads,  industrial  establishments  and  utilities  will 
not  be  able  to  carry  out  any  extensive  construction  plans  at 
prevailing  prices.  What  construction  work  is  being  done  is 
almost  without  exception  one  that  could  no  longer  be  put  off. 
Before  long,  according  to  present  indications,  prices  will  fall 
off,  not  abruptly  but  appreciably  nevertheless.  This  de- 
crease it  is  expected  will  stimulate  purchasing  so  that,  al- 
though prices  go  down  considerably,  production  will  not  be 
materially  affected.  Under  such  conditions  the  buying  of 
electric  furnaces  naturally  ought  to  continue. 

The  growing  demand  for  electric  furnaces  has  been  the 
result  primarily  of  their  economy  of  operation,  rather  than 
quality  of  product.  It  is  hard  to  convince  those  brought  up 
with  steel  that  electric  furnaces  produce  a  product  superior 
to  that  produced  by  the  means  now  employed.  It  is  not  so 
difficult,  however,  after  showing  them  costs  per  100  lb.  of 
production  to  have  them  waive  aside  old  prejudices.  The 
electric  steel  furnace  can  turn  out  many  times  larger  quan- 
tities of  steel  than  can  its  competitor,  the  crucible  method. 

For  copper,  bronze,  bearing  mixtures  and  some  of  the 
brasses  the  electric  furnace  has  found  a  large  demand  re- 
cently, it  is  said,  because  the  price  of  crucibles  has  risen 
abnormally  and  it  is  therefore  much  cheaper  now  to  melt 
with  electricity.  Considering  all  of  the  charges,  and  with 
energy  at  about  1  cent  per  kilowatt-hour  this  cost  is  said  to 
be  about  14  to  16  cents  per  hundredweight. 

The  cost  of  installing  furnaces  necessarily  is  influenced 
by  the  cost  of  iron  and  steel,  electrical  equipment,  labor,  etc., 
and  naturally  the  advance  in  price  of  these  materials  has 
found  expression  in  the  increased  cost  of  electric  furnace 
installations. 

Deliveries  have  been  longer  than  usual  owing  to  the 
rushed  conditions  of  the  factories  where  the  parts  are  made 
and  also  owing  to  the  freight  congestion. 

Credits  and  collections  are  uniformly  good,  although  there 
is  a  tendency  to  hold  back  payments  as  long  as  possible  by 
those  carrying  a  large  amount  of  business  in  which  prac- 
tically all  of  their  capital  is  tied  up.  Some  furnace  people 
have  overexpanded,  it  is  thought,  and  are  demanding  a 
partial  payment  with  the  order  so  as  to  be  able  to  carry  on 
further  business. 


Export  Situation 

Higher  prices  for  practically  all  goods  manufactured  in 
this  country  has  been  accountable  to  a  certain  extent  for 
the  increase  in  value  of  exports.  The  general  advance  in 
prices,  however,  is  not  confined  to  products  of  the  United 
States  nor  to  materials  especially  affected  by  war  condi- 
tions. A  compilation  by  the  foreign  trade  department  of 
the  National  City  Bank  of  New  York  shows  that  a  very 
large  proportion  of  the  articles  imported  into  the  United 
States,  irrespective  of  places  of  production  or  of  war  con- 
ditions, are  materially  higher  at  the  present  time  than  those 
of  a  year  ago  or  two  years  ago.  The  compilation  includes 
import  prices  of  a  large  number  of  articles  drawn  from  all 
sections  of  the  world  and  represents  the  price  in  the  country 
from  which  exported  to  the  United  States  and  not  the  price 
on  arrival  in  this  country  or  when  sold  in  our  own  markets. 
While  the  large  advance  in  freight  rates  naturally  suggests 
higher  prices  for  the  imported  merchandise  on  entering  the 
ports  of  the  country,  this  compilation  represents  the  prices 
at  the  place  of  production  or  exportation  to  the  United 
States. 

England,   France   and   Italy   continue   to   be   the   largest 
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li  ture.    I lui  Ing  the 
116,  there  wa      hipped  from  the  I 

I  i 
.1  to  Ital 
i  he  week  fi  om  t  h  mounted  to  $51,510 

!1,B07,1  I  1,018,164   for  the 

in  Juno,  L916  end  191  I  respectively. 

\,  u    Jfork  i"  South  end  Central  America 
amounted  to  during  the  week  ended  June  9 

compared   witl  ,694   during  the  Aral    week   in  June, 

ind  $1,940,888  during  the  hi   t  week  of  June,  1914. 
Exports  of  copper  wire  from  the  Port  of  New  Jfork  dur 
the  week  ended  June  :>  last  amounted  to  $44,480  com 
parol  with  none  for  the  corresponding  week  In   L914.     I" 
electrical  machinery  the  exports  totaled  $122,266  compared 
wiili  $102,111  during  the  first  week  of  June,  L91  I 


Manufacturing  and  Industrial 

The  Gleaaon-TiebOUl    Mass  Company    has   moved   its   New 

York  office  and   showrooms  to  200   Fifth    Avenue. 

The  Westinghouee  lamp  Company  has  moved  its  execu- 
tive offices  from  L261  Broadway,  New  York,  where  they 
have    been    located    the    past    two    years,    to    165    Broadway, 

New  York. 

J.  S.  Jacobson,  Chicago  manager  of  the  Trumbull  Elec- 
tric Manufacturing  Company,  has  resigned  and  after  a 
month's  rest  will  start  in  for  himself  in  the  manufacturers' 
agency  business  in  Chicago. 

Adams- Bagnall  Company  to  Enlarge  Plant. — Several  lots 
on  Piatt  Avenue,  Cleveland,  Ohio,  have  been  purchased  by 
the  Adams-Bagnall  Electric  Company,  to  be  used  in  the  en- 
largement of  the  company's  present  plant. 

\Y.  P.  Naser  has  been  appointed  manager  of  the  Chicago 
office  of  the  Trumbull  Electric  Manufacturing  Company, 
15  South  Des  Plaines  Street.  He  was  formerly  in  charge 
of  the  San  Francisco  office  of  the  company. 

The  General  Insulate  Company,  1014  Atlantic  Avenue, 
Brooklyn,  N.  Y.,  has  appointed  the  Bailey-Drake  Company, 
with  offices  in  San  Francisco,  Los  Angeles,  Denver  and 
Seattle,  as  its  representative  in  the  coast  territory. 

A.  D.  Fishel  has  been  appointed  sales  manager  of  the 
Adams-Bagnall  Electric  Company,  Cleveland,  Ohio,  to  suc- 
ceed T.  H.  Bibber,  who  recently  resigned  to  become  general 
sales  manager  of  the  Luminous  Unit  Company  of  St.  Louis. 

F.  R.  Blair,  formerly  secretary,  treasurer  and  sales  man- 
ager of  the  S.K.F.  Ball  Bearing  Company,  has  resigned 
and  has  become  president  of  F.  R.  Blair  &  Co.,  50  Church 
Street,  New  York.  Mr.  Blair  will  be  engaged  in  the  de- 
velopment of  motor-driven  efficiency  devices. 

The  United  Electric  Construction  Company.  —  In  the 
Electrical  World  of  June  10,  it  was  stated  that  the 
United  Electric  Construction  Company  of  Philadelphia,  Pa., 
which  has  recently  established  an  office  in  New  York,  has 
a  capital  stock  of  $25,000.  This  figure  is  incorrect,  the  com- 
pany being  capitalized  at  $50,000. 

E.  L.  Kent,  who  for  several  years  has  been  railroad  sales 
manager  for  the  United  States  for  the  Pyrene  Manufactur- 
ing Company,  New  York,  has  been  elected  vice-president 
of  the  Metal  Hose  &  Tubing  Company.  Mr.  Kent  will  be 
succeeded  by  William  H.  Yetman,  who  has  been  Western 
railroad  representative  for  the  Pyrene  company. 

Cleveland  Plant  of  National  Carbon  Company  Adopts 
Bonus  System. — The  1400  employees  of  the  National  Carbon 
Company's  plant  at  Cleveland,  Ohio,  have  been  notified  that 
a  bonus  system  has  been  made  operative  and  that,  in  addi- 
tion to  the  regular  wages  paid  for  both  time  and  piece  work, 
the  men  will  receive  $5  each  at  the  end  of  each  month  and 
the  women  and  girls  $3.  This  depends  upon  continuous 
employment  with  the  company. 

No  More  Gas  Fuel  for  Cleveland  Industrial  Companies 
After  October. — The  East  Ohio  Gas  Company  has  notified 
all  steam  consumers  in  Cleveland  that  arrangements  must 
be  made  for  some  other  fuel  by  Oct.  1,  when  their  gas  sup- 
ply will  be  turned  off.  No  explanation  was  made  for  this 
step  other  than  that  the  first  duty  of  the  gas  company  is 
to  the  domestic  consumers.  It  is  said  that  as  many  as  2000 
ihops  of  various  kinds  will  be  affected  by  this  change. 


\i'«    Weatern   Electric  Executire  Offices.    The  exe< 

of    the    We  tern    Electric    Company   at    New 
York   were   recently   moved   from    168  vv  I   to  new 

offlcea  in  the  Telephone  A  Telegraph  Building  at  L96  Broad 

way.     The    lno\e    wa      made  by    the      leady   growth 

of  the  compai  ineering  departmente,  which  will  oc 

CUpy    the      pare    that   hai    been    Vacated.     The    local    New    York 

di  tributing  department  and  the  engineering  and  patent 
department     remain  at   168  We  I  street. 

Automobile  Manufacturer  Adopts  Magnetic  Gear  Shift.— 

The    "C   H"    magnetic    gear    ihlft    which    is    being    placed    on 

the  market  by  the  ( 'ut ler-I lainnier  Manufacturing  Company, 

Milwaukee,    Wis.,  has  recently   been  adopted   by   the   Premier 

Motor  Car  Corporation  of  Indianapolis,  and  will   be  part 

of  the  standard  equipment  of  the  company's  new  model 
cars.  The  magnetic  gear  shift  mechanism,  which  has  been 
described  in  these  columns,  does  away  with  the  hand  gear* 
shift,  lever  and  permits  the  shifting  of  gears  by  means  of 
push   buttons. 

K-W    Ignition  Company  Carries  Patent  Case  to  Court  of 

Appeals. — The  record  and  transcript  in  the  case  of  the  K-W 
Ignition  Company  of  Cleveland,  Ohio,  against  the  Temco 
Electric  Motor  Company,  Leipsic,  Ohio,  was  filed  in  the 
United  States  Court  of  Appeals  at  Cincinnati  on  June  9 
from  the  United  States  District  Court  at  Cleveland.  The 
appeal  is  taken  from  the  decree  of  Federal  Judge  Clark 
who  held  valid  and  infringed  the  Thompson  patent  cover- 
ing improvements  in  spring  suspension  for  automobiles  and 
awarding  an  injunction  and  an  accounting  for  profits  and 
damages  to  the  Temco  Electric  Motor  Company. 

Another  Portland  (Ore.)  Apartment  House  Equipped  for 
Electric  Cooking. — The  Hughes  Electric  Heating  Company, 
Chicago,  has  just  secured  a  contract  for  fifty-four  ranges 
which  will  be  installed  in  the  Imperial  Arms  Apartment 
at  Portland,  Ore.  The  ranges  sold  are  of  two  types,  namely, 
forty-two  of  the  C-4  type  and  twelve  of  the  No.  50  type, 
the  latter  being  placed  in  the  higher-priced  apartments  and 
the  plainer  ranges  being  used  for  the  others.  These  ranges 
will  represent  a  connected  load  of  317  kw.  This  is  to  be 
one  of  the  largest  apartment  houses  in  Portland  to  be 
equipped  for  electric  cooking,  taking  service  from  the  lines 
of  the  Portland  Railway,  Light  &  Power  Company. 

Westinghouse  Men  Gather  in  Atlanta  for  Sales  Meeting. — 
Representatives  of  the  sales  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company  from  the  Southern 
territory  gathered  last  week  in  Atlanta,  Ga.,  for  the  annual 
sales  meeting.  The  sessions  began  on  Thursday  and  lasted 
the  rest  of  the  week.  Meeting  with  these  representatives 
were  also  representatives  of  the  Westinghouse  Air  Brake 
Company  and  the  Westinghouse  Lamp  Company  of  Atlanta. 
Business  sessions  and  trades  discussions  were  held  Thurs- 
day and  Friday.  H.  A.  Cole  of  Atlanta,  district  manager 
for  the  Westinghouse  Electric  &  Manufacturing  Company, 
presided.  The  meeting  closed  Saturday  with  a  chicken  din- 
ner and  a  dance  at  Cascade  Springs. 


NEW  YORK  METAL  MARKET  PRICES 


-June  6- 


Selling  Prices 
Bid         Asked 
Copper  £         s       d 

London,  standard  spot.  ...       124       0       0 

Prime  Lake    28.00      to  28.50f 

Electrolytic     28.25      to  28.75f 

Casting     25.87y2  to  26.12%f 

Copper  wire  base 32.00      to  32.50f 

Lead     7.00 

Nickel    45.00       to  50.00 

Sheet   zinc,   f.o.b.   smelter..  21.00f 

Spelter    13.55      to  13.80 

Tin,  straits 44.25 

Aluminum,  98  to  99  per  cent    57.00       to  59.00f 


-June  13 

Selling  Prices 


Asked 
s       d 
0        0 
to  28.80 
to  28.00 
to  25.75 
to  31.50 
7.00 
to  50.00 
20.00t 
13.42%  to  13.67% 

43.50 
58.00      to  60.00 


Bid 
£ 
121 
27.75 
27.75 
25.50 
31.00 

45.00 


OLD  METALS 

Heavy  copper  and  wire.  ..      21.00  to  21. 50t  20.50       to  21.00f 

Brass",  heavy    12.00  to  12.50t  12.00      to  12.50t 

Brass,  light    10.00  to  10.50t  10.00       to  10.25t 

Lead,  heavv 5.25  to    5.50f  5.37%  to    5.62%t 

Zinc,   new   scrap 9.00  to    9.50f  10.00       to  ll.OOt 

COPIER  EXPORTS 

Total  tons  to  June  13 14,057 

tXominal. 
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Corporate  and  Financial 

Binghamton  Light,  Heat  &  Power  Co.— An  offering  of 
6  per  cent  preferred  stock  was  recently  made  at  94  and 
accrued  dividend. 

Middle  West  Utilities  Company,  Chicago,  111.— In  the 
annual  report  of  the  company  for  the  year  ended  April  30, 
1916,  Samuel  Insull,  president,  says  in  part:  "For  the  first 
few  months  of  this  fiscal  year  there  was  a  general  depres- 
sion in  business  all  over  the  country.  In  fact,  it  was  not 
until  September,  1915,  that  any  marked  improvement  in 
general  business  conditions  was  shown.  In  addition,  the 
summer  of  1915  was  unusually  cold  and  generally  unseason- 
able, causing  a  marked  falling  off  in  the  sale  of  ice  and  fuel 
gas,  and  in  passenger  receipts  on  street  and  interurban 
railways.  At  the  end  of  August  the  gross  income  of  the 
subsidiary  companies  was  $107,275.95  lower  for  this  fiscal 
year  to  that  time  than  it  had  been  in  the  previous  fiscal 
year.  To  the  general  improvement  in  business  which  imme- 
diately followed,  the  earnings  of  the  subsidiary  operating 
companies  responded  remarkably  well,  with  the  result  that 
their  gross  earnings  for  the  whole  fiscal  year  substantially 
increased  over  those  of  the  previous  fiscal  year."  The 
combined  earnings  of  the  various  subsidiary  operating 
properties  during  the  company's  fiscal  year  were  as  follows: 

Gross   earnings    $8,091,148 

Operating  expenses,  including  taxes 5,013,388 

Net   earnings   from   operation $3,077,760 

Rentals  on  leased  properties 191,645 

$2,886',lir. 

Bond,  debenture  and  other  interest  charges 

paid  or  accruing  to  outside  holders $1,339,412 

Yearly  amortization  of  discount  on  securities  24,642 

Dividends  on  stock  and  proportion  of  undis- 
tributed earnings  to  outside  holders 206,093 

1,570,147 

Total    earnings    accruing    to    Middle    West    Utilities 

Company    $1,315,96S 

Of  the  above  amount  the  Middle  West  Utili- 
ties Company  received  and  accrued  as 
interest  on  bonds  and  debentures $503,070 

Received  and  accrued  as  interest  and  brok- 
erage on  money  advanced 234,993 

Received  and  accrued  as  dividends  on  stocks        447,175 

1,185,238 

Middle  West  Utilities  Company's  proportion  of  the 
surplus  carried  to  the  aggregate  surplus  accounts 
of  the  subsidiary  companies  on  their  own  books.  .         $130,730 

Narragansett    Electric    Lighting    Company,    Providence, 

R.  I. — The  company  has  purchased  from  Bodell  &  Company 
the  controlling  interest  in  the  Westerly  Light  &  Power 
Company,  the  latter  firm  having  been  in  control  of  the 
Westerly  property  since  1912.  The  Narragansett  company 
paid  $95  a  share  for  the  stock  and  the  same  price  is  offered 
minority  stockholders  for  a  limited  period.  By  the  acquisition 
of  the  Westerly  company  Narragansett  Lighting  obtains 
control  of  the  entire  electric  lighting  and  power  situation 
south  of  Providence  in  Rhode  Island  and  in  southeastern 
Connecticut. 

Nevada-California  Electric  Company,  Denver,  Col.  —  An 

issue  of  $3,943,500  of  first  lien  6  per  cent  bonds  due  on  Jan. 
1,  1946,  is  being  offered  at  98.5  and  interest,  yielding  about 
6.1  per  cent.  The  proceeds  will  be  used  to  provide  for  new 
extensions,  additions  and  other  corporate  purposes. 

Salem  (Ohio)  Lighting  Company. — The  Ohio  Public 
Utilities  Commission  has  given  the  company,  a  new  corpo- 
ration, authority  to  take  over  and  consolidate  the  Salem 
Light,  Heat  &  Power  Company  and  the  Columbiana  Electric 
Company,  competing  concerns.  In  order  that  it  may  carry 
out  this  plan  the  new  company  was  also  given  authority  to 
issue  $150,000  common  stock  and  $150,000  first  mortgage 
twenty-year  5  per  cent  bonds  to  be  sold  at  a  little  above  93. 

Santa    Barbara    (Cal.)    Gas    &    Electric    Company. — The 

'California  Railroad  Commission  has  issued  an  order  author- 
izing the  company  to  issue  $1,000,000  face  value  5  per  cent 
first  mortgage  bonds,  at  not  less  than  91,  under  a  deed  of 
trust  to  the  Los  Angeles  Trust  and  Savings  Bank.  Of  the 
bonds,  $210,000  will  mature  serially  at  the  rate  of  $10,000  a 
year,  from  1920  to  1940.  The  remaining  bonds  will  mature 
in  1941.  From  the  proceeds  of  the  sale,  $884,625  is  to  be 
expended  to  retire  the  company's  outstanding  issue  of 
$824,500  of  bonds  at  105,  and  $25,375  to  reimburse  the 
company  for  capital  expenditures  made  from  income. 


Utah  Securities  (  orporation,  Salt  Lake  City,  Utah.— The 
aggregate  gross  earnings  of  the  operating  subsidiaries  in- 
creased 9  per  cent  and  the  net  earnings  22  per  cent  during 
the  year  ended  March  31,  1915,  despite  the  unfavorable 
business  conditions  prevailing  during  the  first  three  months 
of  the  twelve-month  period.  Of  the  year's  total  gross  in- 
crease of  $426,160  all  but  $81,720  was  made  in  the  last  six 
months  of  the  year,  and  of  the  year's  total  net  increasi 
$482,1.!5  all  hut  $151,280  was  made  in  the  last  six  months  of 
the  twelve-month  period.  The  copper  and  other  mining  in- 
dustries in  the  districts  served  by  the  operating  subsidia- 
ries, which  were  much  depressed  during  the  first  months  of 
the  European  war,  began  to  resume  normal  operations  in 
April  of  last  year,  and  from  then  on  metal  production  was 
gradually  increased.  General  business  conditions  in  the 
territory  served  are  now  excellent,  and  it  is  believed  that 
the  earnings  of  the  operating  subsidiaries  will  continue  to 
show  a  substantial  growth.  The  most  important  addition 
to  property  during  the  year  was  in  connection  with  the 
Utah  Power  &  Light  Company's  Oneida  plant  on  the  Bear 
River,  where  a  10,000-kw.  generator  was  placed  in  operation 
in  September.  An  additional  10,000-kw.  installation  is  now 
under  construction  at  this  plant  and  should  be  ready  for 
operation  within  the  next  two  months.  Another  installation 
of  7500  kw.  is  now  under  construction  at  Cove,  near  Grace, 
and  will  be  completed  in  1917.  With  these  new  units  in 
operation  the  company  expects  to  have  sufficient  plant 
capacity  for  some  time  to  handle  all  of  its  business  without 
operating  its  steam  plant  in  Salt  Lake  City,  except  in  emer- 
gencies. The  operating  companies  increased  the  total  num- 
ber of  electric  and  gas  customers  during  the  year  from 
47,762  to  53,397.  The  sale  of  electrical  energy  for  miscel- 
laneous power  purposes  was  largely  increased.  A  state- 
ment of  the  combined  net  income  account  of  the  Utah  Secu- 
rities Corporation  and  its  subsidiary,  the  Utah  Power  & 
Light  Company,  including  the  subsidiaries  of  the  latter,  for 
the  twelve  months  ended  March  31,  1916,  follows: 

Gross  earnings  of  Utah  Securities  Corporation,  includ- 
ing surplus  of  subsidiary  companies  accruing  to  it.  .  .    $1,258,029 

Expenses,  including  taxes,  of  Utah  Securities  Corpora- 
tion             208,911 

Net  earnings  earnings  of  Utah  Securities  Corporation, 
including  surplus  of  subsidiary  companies  accruing 

to   it    $1,049,118 

Profit  on  redemption  of  Utah  Securities  cor- 
poration ten-year  6  per  cent  gold  notes  re- 
tired during  the  year $499, 885 

Less   commission 34,112 

465,773 

Income  from  all  sources  accruing  to  Utah  Securities 

Corporation    $1,514,891 

Deduct    interest   charges   on   ten-year    6    per   cent   gold 

notes    888,974 

Combined  net  income $625,917 

The  J.  G.  White  Companies,  New  York,  N.  Y. — Chairman 
J.  G.  White  in  his  annual  report  made  the  following  state- 
ments in  connection  with  the  companies'  operations  during 
1915:  "Your  companies  during  the  past  year  have  adhered 
strictly  to  their  fixed  policy  of  taking  no  large  engineering 
or  construction  contracts  except  on  a  percentage  or  fixed 
fee  basis.  During  the  period  under  review  there  un- 
doubtedly has  been  a  considerable  volume  of  rehabilitation 
and  extension  work  in  connection  with  the  enlargement  of 
industrial  plants  brought  about  by  the  abnormal  condition 
due  to  the  European  war,  but  practically  no  new  enterprise 
involving  large  work  along  the  usual  lines  that  your  com- 
panies have  been  identified  with  in  the  past  has  been  initi- 
ated, which  has  made  it  impossible  for  the  companies  to 
secure  work  of  this  nature.  Your  companies,  however,  have 
secured  a  considerable  amount  of  purchasing  for  clients, 
which  business  has  developed  into  a  large  volume  during 
the  past  year  due  in  great  part  to  the  prevailing  conditions 
in  the  European  markets,  and  it  is  believed  that  the  con- 
nections that  have  been  made  may  produce  a  very  satis- 
factory volume  of  business  in  this  line  even  after  the  close 
of  hostilities  in  Europe.  The  officers  of  your  companies 
believe  that  with  the  continued  increase  in  the  industrial 
development  now  going  on  in  this  country  and  South  Amer- 
ica, conditions  along  the  lines  of  your  companies'  usual 
endeavor  should  improve  during  the  year.  However,  it 
would  seem  that  with  the  general  unsettled  political  condi- 
tions throughout  the  world  and  uncertainties  depending 
upon  the  outcome  of  the  European  conflict,  it  is  very  difficult 
to  forecast  the  immediate  future." 
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New  Utility  and  Industrial  Companies 

riu-  Humble  i'n»\i  i  fl  Ice  (  ompanj  i»i  Humble,  Tes  .  ha 
been  Incoi  po rated  vt  Ith  a  capita  0,000  bj    F.    ^. 

and  u    J    !'• 
lit.-   i'(  in  ->\  ill.    i  i. <iii«    Com  pan  j    of   Beaver   Pall  .   Pa., 
been  Incorporated  with  ■  capital  itock  of  $5,000      i 
l;    Baldii  jei  of  Pit1  iburgh,  Pa.,  ii  fci  aa  mrer. 

Mi.  Boui  Lake  Ice,  ii«i«i  a>  Power  Companj  of  Sum 
lake.  Tin  ,  h  .mini  a  charter  with  a  capital  stock 

i0, The  incorporate!  •  are:  P.  S.  Carpenter,  A.  II 

Tarver  and  T.  P.  Crui 

i  in-  Sanger   Light  .v  Power  Companj   of  Banger,  Tex., 

has  bean  chartered  with  ■  capital  stock  of  810, for  the 

purpoae   of  constructing   and   operating   an   electric    li 
plant  in  Sanger.    The  incorporators  arc:  C.  P.  Dodaon  and 

others. 

The    Home    (las,    Light    AL    Power    (  ompan>     of    Fairfield, 

[owa,    lias    been    incorporated    by    Vernon    L,    Hague   and 

Others.     The  company  is  capitalised  at   $10,000  and   proposes 

to  generate  and  distribute  electricity  and  gas  for  lamps, 

heaters   and   motors. 

The    Advance    Specialty     Company    of    New   York,    N.    Y., 

has  been  incorporated  with  a  capital  stock  of  $10,000  to 

deal  in  electric  novelties,  devices  and  specialties.  The  in- 
corporators are:  1.  Fertman,  A.  .1.  1'iilsford  and  M.  Weber, 
7t;i   Easl    166th  Street,  New  York,  N.  Y. 

The  U.  L  C.  Specialty  Company  of  Buffalo,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $50,000  to  manu- 
facture household  specialties  and  electrical  supplies.  The 
incorporators  are:  B.  J.  Crawford  of  Gowanda,  N.  Y.; 
David  and  Robert  L.  Carey  of  Buffalo,  N.  Y. 

The  Dickson  Lighting  Studios  of  Pittsburgh,  Pa.,  has 
tiled  articles  of  incorporation  with  a  capital  stock  of  $5,000 
for  the  purpose  of  manufacturing  electrical  appliances.  The 
incorporators  are:  D.  T.  R.  Dickson,  W.  A.  Frey  of  Pitts- 
burgh, Pa.,  and  James  Gardner  of  Beaver  Falls,  Pa. 

The  Wagner-Hoyt  Electric  Company  of  East  Orange, 
N.  J.,  has  been  incorporated  by  Harry  H.  Picking,  Charles 
O.  Geyer  and  Gordon  Grand  of  East  Orange.  The  company 
is  capitalized  at  $1,000,000  and  proposes  to  manufacture 
electric  motors.  The  main  offices  are  at  525  Main  Street, 
East  Orange,  N.  J. 

The  Shepherdstown  Light  &  Water  Company  of  Shep- 
herdstown,  W.  Va.,  has  been  incorporated  with  a  capital 
stock  of  $40,000  by  W.  Howard  Hamilton,  1231  Calvert 
Building;  Walter  H.  Cook,  D.  O.  Reardon  and  others,  all  of 
Baltimore,  Md.  The  company  proposes  to  operate  an  elec- 
tric-light plant  and  water-works  system. 

The  Arlington  Light  &  Power  Company  of  Arlington, 
Yt.,  has  been  incorporated  with  a  capital  stock  of  $50,000. 
The  incorporators  are:  O.  C.  F.  Kinum  of  Schenectady, 
X.  Y.;  Albert  E.  Buck,  Victor  L.  Smith,  Truman  E.  Martin 
and  Martin  P.  Demmings,  all  of  Arlington,  Vt.  Gifford  & 
Kinum  of  Schenectady,  N.  Y.,  are  engineers. 

The    Seward    Electric    Lighting    &    Power    Company    of 

Seward,  N.  Y.,  has  been  incorporated  by  M.  R.  Lawrence, 
T.  J.  Whalen,  60  Broadway,  New  York,  N.  Y.,  and  P.  V. 
Lawrence,  10  Montgomery  Street,  Brooklyn,  N.  Y.  The 
company  is  capitalized  at  $50,000  and  proposes  to  generate 
and  transmit  electricity  for  lamps,  heaters  and  motors. 

The  Broad  River  Electric  Power  Company  of  Cliff  side, 
N.  C,  has  been  incorporated  with  a  capital  stock  of  $500,000 
to  construct  and  operate  hydroelectric  power  plant  in 
Rutherford  County  to  supply  electricity  in  Cliffside  and 
other  towns  and  villages  in  Rutherford  County.  R.  R. 
Haynes  of  Cliffside,  Charles  H.  Haynes  and  Caeser  Cone 
of  Greensboro,  N.  C,  are  among  the  incorporators. 

The  Bureau  of  Electric  Sign  Engineering  of  Milwaukee, 
Wis.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $10,000  and  proposes  to  furnish  electric  sign  data  to  cen- 
tral stations,  electrical  contractors  and  electric  sign  men; 
also  to  manufacture  parts  of  and  complete  electric  signs 
and  electrical  advertising  specialties.  The  officers  are:  J. 
B.  Lindl,  president;  Joseph  Lindl,  vice-president;  W.  G. 
Garrett,  secretary,  and  W.  O.  Meilhan,  treasurer. 


Trade  Publications 

I'ipe  Cutters.    The  Borden  Company,  Warren,  Ohio,  ba 
recently  li  ued  a  booklet  describing  it    "Beaver"  die    locks 
[uare  end  pipe  cul  1 1 

Voltage  Regulators.— Bulletin  No.  16402,  publi  bed  by  the 
General  Electric  Company,  Schenectady,  N.  v.,  describes 
and  Illustrates  feeder  voltage  regulate 

Screw  less    Glass    Holder. — II.    ('•.    Mcladdin    it    Company, 
Warren   Street,   New    York,  an-  distributing  an  illustrated 
folder  de   enptive  of  their  screwless  holders. 

V-Notch    Recording    Liquid    Meter. — The    Yarnall-Waring 

Company,  Che1  burl  Hill,  Philadelphia,  Pa.,  is  sending  out  a 
card  on  its  "Lea"  V-notch  recording  liquid  meter. 

Wiring  Devices. — The  Chelten  Electric  Company,  Phila- 
delphia, Pa.,  has  issued  an  attractively  illustrated  catalog 
which  lists  various  types  of  electrical  wiring  devices. 

Talking-Machine  Winder. — Circulars  describing  a  small 
motor  for  winding  talking  machines,  have  been  issued  by 
Jones-Motrola,  Inc.,  171  Madison  Avenue,  New  York. 

Instantaneous  Water  Heater. — The  Foster  Electric  Com- 
pany, Colton,  Cal.,  has  prepared  an  illustrated  folder  de- 
scriptive of  its  cubical  instantaneous  electric  water  heater. 

Oil  Engines. — Fairbanks,  Morse  &  Company,  Chicago, 
111.,  have  issued  Catalogue  92B  and  bulletins  No.  H192C  and 
No.  H178B  which  describe  and  illustrate  their  "Semi-Die- 
sel" oil  engines. 

Insulator  Clamp. — Edwin  G.  Hatch,  Equitable  Building, 
New  York,  has  prepared  an  illustrated  leaflet  descriptive  of 
an  insulator  clamp  which  is  designed  to  take  the  line  angle 
without  kinking  or  straining  the  line. 

Automobile  Lighting  and  Ignition  Switches. — Bulletin  No. 
15,  published  by  the  Hartman  Electrical  Manufacturing 
Company,  Mansfield,  Ohio,  is  descriptive  of  several  types 
of  lighting  and  ignition  switches  for  automobiles. 

Recording  Instruments. — The  Bristol  Company,  Water- 
bury,  Conn.,  has  just  issued  several  illustrated  folders 
descriptive  of  its  recording  thermometers  and  its  long- 
distance electric  transmitting  and  recording  systems. 

Oil  Filters.— Bulletin  No.  5,  entitled  "Oil  Filters,"  re- 
cently issued  by  the  Richardson-Phenix  Company,  Milwau- 
kee, Wis.,  describes  a  complete  line  of  filters  for  purifying 
lubricating  oil,  with  capacities  of  from  25  gal.  per  day  to 
50,000  gal.  per  hour. 

Electric  Water  Heater. — The  K.  D.  Manufacturing  &  Sales 
Company,  74  New  Montgomery  Street,  San  Francisco,  Cal., 
is  sending  out  an  illustrated  leaflet  descriptive  of  its  in- 
stantaneous electric  water  heater  which  may  be  attached 
to  an  ordinary  hydrant. 

Lubricating  Compound. — The  Texas  Company,  17  Battery 
place,  New  York,  has  issued  an  ■  illustrated  booklet  which 
contains  information  on  "Texaco  Crater  Compound,"  which 
is  a  lubricant  designed  to  save  gears  and  preserve  wire 
rope,  chains  and  bearings. 

Renewable  Cartridge  Fuses. — The  Economy  Fuse  &  Man- 
ufacturing Company,  Kinzie  and  Orleans  Streets,  Chicago, 
111.,  is  sending  out  an  illustrated  folder  which  contains  in- 
formation on  its  renewable  cartridge  fuses  and  which  shows 
a  number  of  reorders  for  these  devices. 

Electric  Linotype  Metal  Pot. — The  Mergenthaler  Linotype 
Company,  Tribune  Building,  New  York,  is  sending  out  an 
illustrated  folder  and  a  bulletin  which  contain  information 
on  and  illustrations  of  an  electrically  heated  linotype  metal 
pot  manufactured  by  the  Cutler-Hammer  Manufacturing 
Company. 

Fluid  and  Boiler  Meters. — Bulletins  No.  1  and  No.  5,  pre- 
pared by  the  Bailey  Meter  Company,  Boston,  Mass.,  contain 
a  large  amount  of  information  on  fluid  meters,  boiler  meters, 
pressure  recorders,  etc.  The  fluid  meter  and  the  boiler  meter 
described  in  these  bulletins  were  recently  the  subject  of 
articles  published  in  these  columns. 

Protective  Systems  for  Service  Connections  and  Watt- 
Hour  Meters. — The  Metropolitan  Engineering  Company,  35 
Vestry  Street,  New  York,  is  sending  out  an  illustrated  cata- 
log entitled  "The  Metropolitan  Standard  Protective  System," 
which  contains  information  on  protective  equipment  for  serv- 
ice connections  and  watt-hour  meters. 
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New  England 


NEWPORT,  ME.— The  Central  Maine 
Power  Company  of  Augusta  has  applied 
to  the  Public  Utilities  Commission  for  per- 
mission to  purchase  the  property  and  hold- 
ings of  the  Newport  .Light  &  Power  Com- 
pany. 

V1NALHAVEN,  ME. — The  Islands  Elec- 
tric Company  of  Rockland  has  applied  to 
the  Public  Utilities  Commission  for  permis- 
sion to  supply  electricity  in  Vinalhaven 
and  North  Haven ;  also  to  issue  $60,000 
in  capital  stock  and  $60,000  in  bonds,  the 
proceeds  to  be  used  to  purchase  the  prop- 
erty of  the  Vinalhaven  Electric  Company. 

NEW  IPSWICH,  N.  H.— Negotiations  are 
under  way  between  the  town  officials  and 
the  Derry  (N.  H. )  Electric  Company  for 
lighting  the  streets  and  public  buildings  in 
New   Ipswich   with   electricity. 

BELLOWS  FALLS,  VT. — The  installa- 
tion of  a  municipal  electric-light  plant  in 
Bellows  Falls  is  under  consideration. 

BOSTON,  MASS. — Work  will  soon  be 
started  on  the  construction  of  a  large  manu- 
facturing building  212  ft.  by  105  ft,  at 
Summer  and  C  Streets,  South  Boston,  for 
the  Western  Electric  Company.  The  build- 
ing will  be  equipped  with  elevators,  convey- 
ors, electric  light  and  power  and  mechanical 
appliances.  The  contract  has  been  "awarded 
to  the  W.  K.  Kearns  Company  of  Boston, 
George  F.  Shepard  is  architect. 

LOWELL,  MASS. — The  Council  has 
granted  the  Lowell  Electric  Light  Corpora- 
tion permission  to  extend  its  conduits  in 
portions  of  Central,  Thorndike  and  in  East 
Merrimack  Streets. 

SHIRLEY,  MASS. — The  Shirley  Electric 
Company  has  begun  work  on  the  erection  of 
a  33,000-volt  electric  transmission  line  to 
Pepperell,  a  distance  of  10  miles.  The  com- 
pany will  soon  start  work  on  the  construc- 
tion of  a  transmission  line  from  Pepperell 
to  Hollis,  N.  H. 

WESTFIELD,  MASS. — Owing  to  the 
high  cost  of  copper  wire,  etc.,  the  Munici- 
pal Electric  Light  Department  has  decided 
not  to  erect  a  transmission  line  to  extend 
its  service  to  Wyben  this  year. 

BRIDGEPORT,  CONN. — Bids  will  be  re- 
ceived by  the  Board  of  Contract  and  Sup- 
ply, Bridgeport,  Conn.,  until  June  24  (ex- 
tension of  date  from  June  17)  for  con- 
struction of  municipal  ice  and  storage  build- 
ing, including  insulation  and  elevator  ;  also 
for  equipment  for  municipal  ice-making  and 
cold-storage  plant.  Plans  and  specifica- 
tions may  be  obtained  on  application  to 
Fletcher-Thompson,  engineers,  upon  deposit 
of  $25  for  each  set  of  plans. 

NORWICH,  CONN. — The  contract  for  the 
construction  of  a  four-story  reinforced  con- 
crete building,  80  ft.  by  100  ft.,  with  a  power 
house  adjoining,  has  been  awarded  to  the 
E.  J.  Cross  Company  of  Worcester,  Mass., 
by  the  Winchester  Woolen  Company.  The 
cost  of  the  building  is  estimated  at  $90,000. 
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News  of  Projects,  Plans,  llids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

BATAVIA,  N.  Y. — George  Warren  Fuller, 
consulting  engineer,  170  Broadway,  New 
York,  has  been  engaged  to  examine  and 
report  to  the  City  Council  on  plans  of 
Chester  &  Fleming  of  Pittsburgh,  Pa.,  and 
I.  Lundgaard  of  Rochester  on  proposed 
plans  for  city  improvements.  Different 
schemes  for  installing  a  pure  water  system, 
and  improved  electric-light  plant  and  sewage 
pumping  system  have  been  presented  by 
both  the  Pittsburgh  and  Rochester  engi- 
neers. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  L.  H.  Pounds,  borough  president,  Bor- 
ough Hall,  Brooklyn,  until  June  21  for  fur- 
nishing material  and  labor  for  general  con- 
struction, including  electric  work  for  the 
reconstruction  of  the  Kings  County  Court 
House,  at  Fulton  and  Livingston  Streets, 
Brooklyn.  Bids  will  also  be  received  at  the 
same  time  for  plumbing  and  gas  fitting 
work,  heating  and  ventilating  work.  Blank 
forms  and  further  information  may  be  ob- 
tained and  plans  and  drawings  may  be  seen 
at  the  Bureau  of  Public  Buildings  and  Of- 
fices, 50  Court  Street,  Brooklyn. 

BUFFALO,  N.  Y. — William  F.  Schwartz, 
street  commissioner,  advocates  the  substi- 
tution of  incandescent  lamps  for  the  present 
arc  lamps  and  gas  lamps  now  in  use.  His 
plan  is  to  make  the  change  in  the  principal 
business  streets,  next  the  main  arteries  and 
then  gradually  to  extend  the  zone  of  new 
lamps,  the  entire  change  to  be  made  in  per- 
haps five  years. 

HUDSON,  N.  Y. — Arrangements  are 
being  made  by  the  Albany  Southern  Rail- 
road Company  of  Hudson  to  erect  trans- 
mission lines  in  Rossman,  Oolumbiaville  and 
Stockport  Centre  to  furnish  electrical  serv- 
ice in   those  villages. 


LANCASTER,  N.  Y.— The  Town  Board  of 
West  Seneca  has  awarded  the  Depew  &  Lan- 
caster Light,  Power  &  Conduit  Company  of 
Lancaster  a  contract  to  furnish  electricity 
to  lighting  district  No.  3. 

MEDINA,  N.  Y. — The  A.  L.  Swett  Elec- 
tric Light  &  Power  Company  of  Medina  has 
changed  its  name  to  the  Western  New 
York  Utilities  Company.  No  change  has 
been  made  in  the  organization  or  officers 
of  the  company.  Albert  L.  Swett  is  presi- 
dent. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  New  York  Municipal  Railway  Cor- 
poration until  June  19  for  furnishing  and 
installing  ducts  and  manholes.  For  further 
information  apply  to  the  chief  engineer,  85 
Clinton    Street,    Brooklyn. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  Robert  Adamson.  fire  commis- 
sioner, Eleventh  Floor,  Municipal  Building, 
New  York,  until  June  26  for  furnishing 
three  motor-driven  combination  chemical 
and  hose  wagons.  Bids  will  also  be  re- 
ceived at  the  same  time  for  seven  motor- 
driven  hose  wagons.  Blank  forms  and  fur- 
ther information  may  be  obtained  at  the 
above  office. 

OSWEGO,  N.  Y. — The  Peoples  Gas  & 
Electric  Company  of  Oswego  is  extending 
its  electric  transmission  lines  into  the  town 
of  Scriba  to  furnish  electrical  service  there. 
It  is  expected  that  the  line  will  be  extended 
to  Lycoming  and  possibly  as  far  east  as 
the  New  Haven  town  line  next  year.  The 
town  of  Scriba  may  also  make  arrangements 
to  light  the  highway  between  Oswego  and 
Scriba  Corners.  R.  F.  Whitney  is  manager 
of  the  company. 

RANDOLPH,  N.  Y. — The  Public  Service 
Commission  has  approved  the  franchises  of 
the  Randolph  Light  &  Power  Company  for 
electric  transmission  lines  and  distribution 
system  in  the  town  of  Villenova  and  the 
village  of  South  Dayton.  The  company  is 
erecting  a  transmission  line  from  Cherry 
Creek  through  the  town  of  Villenova  to 
South  Dayton  and  will  also  distribute  elec- 
tricity to  the  residents  along  the  Mile  Strip 
Road   in   Villenova. 

WEST  NEW  BRIGHTON,  N.  Y. — Bids 
will  be  received  by  C.  B.  J.  Snyder,  superin- 
tendent of  school  buildings,  Department  of 
Education,  Park  Avenue  and  Fifty-ninth 
Street,  New  York,  until  June  26  for  addi- 
tions and  alterations  in  the  electric  equip- 
ment in  Public  School  18.  Broadway,  West 
New  Brighton,  borough  of  Richmond.  Blank 
forms,  plans  and  specifications  may  be  seen 
or  obtained  at  the  above  office  and  also  at 
branch  office,   Borough  Hall,  New  Brighton. 

FALMOUTH,  PA.— Arrangements  are 
being  made  for  the  installation  of  an  elec- 
tric-lighting system  in  Falmouth.  Energy 
will  be  supplied  by  the  York  Haven  Water 
&  Power  Company.  Work  has  begun  on 
the  erection   of   the  system. 

GREENSBURO.  PA. — The  Roberts  Ferti- 
lizer Company  contemplates  rebuilding  its 
present  building  and  the  erection  of  a  new 
building,  30  ft.  by  40  ft.,  two  stories  high. 
New  machinery,  including  elevator,  engine. 
boiler,  vacuum  pumps,  deodorizer,  packer, 
two  sanitary  rendering  tanks,  etc.,  to  cost 
about  $6,000,  will  be  purchased. 

JOHNSTOWN,  PA. — The  Dale  Light. 
Heat  &  Power  Company  is  contemplating 
extensions  and  improvements  to  its  plant. 

LILLY,  PA. — Bids  will  be  received  by  the 
school  board  of  Lilly  until  June  19  for  con- 
struction of  high  school  building.  Separate 
bids  to  be  submitted  for  heating,  electrical 
work.  etc.  J.  E.  Adams,  Lincoln  Building. 
Johnstown,  is  architect.  W.  L.  McGough  is 
secretary  of  board. 

MOUNT  WOLF.  PA — The  Borough  Coun- 
cil has  awarded  the  Edison  Electric  Light 
&  Power  Company  of  York  a  contract  to  in- 
stall and  operate  an  electric  lighting  sys- 
tem in  Mount  Wolf. 

NEWTON,  PA. — Governor  Brumbaugh 
has  approved  the  consolidation  of  the  Bucks 
County  Electric  Company  of  Newton  and 
the  Doylestown  (Pa.)  Electric  Companv 
into  the  Pennsylvania-New  Jersey  Power  & 
Light  Companv  with  a  capital  stock  of 
$100,000.  Sidney  L  Wright  of  Philadel- 
phia, Pa.,  is  president  of  the  new  company 
and  Gaylord  Thompson  of  Trenton,  N  J., 
vice-president. 

OSCEOLA  MILLS.  PA. — The  power  plant 
of  the  Moshannon  Coal  Company  at  the 
Weston  Colliery  in  Osceola  Mills  was  re- 
cently destroyed  by  an  explosion,  causing 
a  loss  of  about  $12,000. 


PHILADELPHIA,       PA.— The       Eli 
-  ompanj   has  been  gi 

t     a    brick    an 
manufacturing   building,   146   ft.   by   115   ft, 

seven    stones    high,    on    Nineteenth    E 
south  of  Allegheny  Avenue. 

PHILADELPHIA  PA  Plana  are  being 
prepared  bj  the  Bcofleld  Engineering  Com- 
pany,  Commercial  Trust  Building,  Philadel- 
phia, and  De  Armond,  Ashmead  >v  Blckley, 
architects,  Philadelphia,  lot  a  new  office 
building  for  the  Franklin  Trust  Company. 
There  will  be  a  twelve  story  office  budding 
with  a   power   house  acroi  In  a 

separate  building. 

BAYONNE,  N.  J. — The  City  Commission 
has  entered  Into  an  agreement  with  the 
Public  Service  Electric  Company  for  the 
installation  of  an  ornamental  arc-lighting 
system  on  Broadway  for  a  period  of  live 
years,  and  for  an  expenditure  of  $2."., 000 
during  the  present  year  in  substituting  un- 
derground conduit  lines  for  the  present 
head  construction.  The  company  also 
agrees  to  expend  $10,000  annually  for  a 
period  of  ten  years  in  placing  its  wires 
underground    in   other  sections   of   the   city. 

BR1DGETON,  N.  J. — The  Bridgeton 
Electric  Company  is  extending  its  electric 
transmission  lines  to  Couldtown  to  furnish 
electrical    service   there. 

HACKETTSTOWN,  N.  J. — E.  W.  La- 
throp  of  Philadelphia,  Pa.,  it  is  reported, 
has  arranged  for  the  purchase  of  the  prop- 
erty of  the  Hackettstown  Electric  Light 
Company.  The  plant,  it  is  understood,  will 
be  taken  over  about  July   1. 

JERSEY  CITY,  N.  J. — Bids  will  be  re- 
ceived by  the  Board  of  City  Commissioners 
of  Jersey  City,  until  June  20,  for  electric 
and  gas  fixtures  for  the  laboratory  at  the 
high-service  pumping  station.  Michael  I. 
Fa  gen  is  city  clerk. 

MORRISTOWN,  N.  J. — The  Morris  County 
Traction  Company  is  planning  to  erect  a 
new  transformer  station  in  the  vicinity  of 
Kenvil,  with  a  new  pole  line  to  connect 
with  the  Dover  transmission  system. 

SUMMIT,  N.  J. — Plans  are  being  consid- 
ered by  the  Rahway  Valley  Railroad  Com- 
pany, which  operates  a  railroad  from  Sum- 
mit to  Aldene,  to  equip  its  line  for  elec- 
trical operation.  J.  S.  Caldwell  of  Kenil- 
worth,  N.  J.,  is  general  manager. 

BLUEFIELD,  W.  VA. — The  Appalachian 
Power  Company,  of  Bluetteld,  is  extending 
its  transmission  line  to  the  mines  of  the 
Clinchfield  Coal  Corporation  at  Dante,  Va., 
a  distance  of  80  miles,  and  to  points  inter- 
mediate. 

WARWOOD,  W.  VA.— The  Brooke  Elec- 
tric Company  of  Warwood  (post  office 
Wheeling)  has  been  granted  a  permit  by 
the  County  Commissioners  to  erect  a  high- 
tension  transmission  line  from  the  plant  of 
the  American  Gas  &  Electric  Company,  at 
Beech  Bottom,  W.   Va.,  to  Washington,   Pa. 

CLIFTON  FORGE,  VA. — The  capital 
stock  of  the  Virginia  Western  Electric 
Company  of  Clifton  Forge  has  been  in- 
creased  from   $500,000   to   $1,000,000. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  un- 
til June  24  for  two  350-hp.  boilers  and  a 
steel  stack  for  naval  station  at  Island  of 
Guam. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following 
supplies:  Philadelphia,  Pa.,  Schedule  9782 
— 2000  steel  wire  casting  brushes,  430  cru- 
cibles without  covers;  Schedule  9783 — mis- 
cellaneous magnet  wire.  Boston  or  New- 
port, R.  I.,  Schedule  9757 — three  air  com- 
pressors.    Brooklyn,  N.  Y.,  Schedule  9779— 

|s  i..  in.  portable  electric  drills  1  2  electric 
bench  grinders ;  Schedule  9758 — miscel- 
laneous plate  Steel  fans;  Schedule  9759 — 
furnishing  and  installing  miscellaneous  ice- 
making  machinery;  Schedule  9783 — 2'0  ven- 
tilating sets:  Schedule  :»7TI— 29,500  ft.  rub- 
ber-covered wire.  Norfolk.  Va..  and  Mare 
Island,  Cal.  Schedule  9770 — 16  main  air. 
fuel  oil  pumps,  etc.  ;  Norfolk.  Va.,  Schedule 
97g2 — miscellaneous  steel  boiler  rivets. 
Schedule  H779 — miscellaneous  steel  tubing. 
Newport  R.  I.  Schedule  9762—8200  ft. 
single-conductor  cable:  Schedule  9763—  mis- 
cellaneous seamless  brass  tubing,  miscel- 
laneous bronze  tubing.  Applications  for 
proposals  should  designate  the  schedule  de- 
sired   by   number. 

WASHINGTON,  D.  C. — Foreign  trade 
opportunities  are  announced  by  the  Bureau 
of  Commerce  reports  as  follows:  No.  21,- 
330 — An  American  consular  otTicer  in  the 
United  Kingdom  reports  that  a  man  in  his 
district  desires  to  receive  quotations  on 
carbons  used  for  cinematographs  measuring 
12  in.  in  length  by  16  and  22  mm.  He 
is  also  in  the  market  for  metal  filament 
bulbs  for  flash-lamp  batteries.  No.  21,335 — 
A  manufacturer  of  motors  in  the  Nether- 
lands advises  the  bureau  that  he  desires  to 
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scopes,    Insulators,   electromedical    appartUB, 
apparatus  foi   elei  trie  heating  and  domestic 
use,  water  meters,  electric  ventilators,  elec 
hi.    motors,   apparatus   for   physics,   topog 
raphj     and    meteorology.       Correspondence 
maj    be  in   English      No,    21,898      a   tlrm  In 
Chile  Informs  an  Ajnerlcan  consular  officer 
thai    ii    desires    to    enter    Into    commercial 
relations    \\tth    manufacturers   and    export- 
ers  hi    machinery    and   st >.i   product 
used   In  connection   with   th<'   nltrate-reduc 
tion  Industn    and  other  goods,  such  as  iron 
and   steel   beams,  plates,   rails;   machinery, 
automobiles     and     accessories;     lubricants, 

oils,  asbestos,  paints,  belting,  electrical  ma 
terial,  pig  iron  and  white  metals  of  all 
kinds.  No,  L'l.lL'.".  An  electric  power  com- 
pan\  m  Spain  informs  an  American  con- 
sular otlicer  that  it  desires  quotations  on  a 
350  to  400-hp.  gas  engine  of  the  Diesel 
type,  or  any  other  easy  starting  system,  for 
quick  delivery.  No.  21,427 — A  man  in  Rus- 
sia requests  an  American  consular  officer 
to  place  him  in  touch  with  manufacturers 
of  refrigerating  machinery,  elevators  and 
technical  supplies.  Correspondence  may 
be  in  English.  No.  21,440 — An  American 
consular  oliicer  in  South  Africa  transmits 
the  name  and  address  of  a  firm  in  his 
district  which  desires  to  receive  quotations 
on  a  small  cottonseed  oil  refining  plant. 
The  plant  is  to  be  operated  by  electricity. 
No.  21,477 — A  man  from  Russia,  who  is 
now  in  the  United  States,  wishes  to  repre- 
sent American  manufacturers  and  export- 
ers of  electrical  supplies,  washing  machines, 
laundry  equipment,  vacuum  cleaning  ma- 
chinery, agricultural  machinery  and  sup- 
plies, etc.  Further  information  may  be 
obtained  on  application  to  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce,  Washington,  D.  C,  or 
its  branch  offices. 


North  Central 

FLINT,  MICH. — The  general  contract  for 
the  construction  of  the  new  parish  house 
of  the  St.  Paul's  Episcopal  Church  has  been 
awarded  to  C.  M.  Maliskey  &  Son  of 
Owosso  for  $50,000.  Contracts  for  plumb- 
ing, heating,  lighting  and  fixtures  will  be 
awarded  later. 

FLINT,  MICH.— The  Trojan  Laundry 
Company  of  Flint,  recently  incorporated 
with  a  capital  stock  of  $100,000,  is  planning 
to  erect  a  laundry  plant  across  the  river 
from  the  Grand  Trunk  Railway  station. 
The  building  will  be  equipped  throughout 
with  electrically  operated  machinery. 

GRAND  RAPIDS,  MICH.— Bids  will  be 
received  by  H.  N.  Morrill,  business  manager 
of  the  board  of  education.  City  Hall,  Grand 
Rapids,  until  July  3  for  addition  to  the 
Union  High  School,  including  general  con- 
struction, plumbing,  heating  and  ventila- 
tion, temperature  control,  vacuum  cleaning 
apparatus,  wiring,  etc.,  as  per  plans  and 
specifications  on  file  in  the  office  of  H.  H. 
Turner,  234  North  Division  Avenue,  Grand 
Rapids. 

HESPERIA,  MICH.— Application  has 
been  made  to  the  City  Council  by  Reed 
&  Speese  of  Whitehall  to  supply  electricity 
for  lamps  and  motors  in  Hesperia.  The 
company  proposes  to  build  a  hydroelectric 
plant   on   the   White   River. 

HOUGHTON,  MICH.— Preliminary  work 
has  started  on  the  proposed  improvements 
to  the  power  plant  of  the  Houghton  Countv 
Electric  Light  Company.  The  work  will  in- 
clude an  addition,  25  ft.  by  48  ft.,  to  the 
boiler  house  and  installation  of  a  600-hp. 
boiler  ;  the  erection  of  a  new  smoke  stack  ; 
the  roof  of  the  present  boiler  house  will 
be  raised  and  new  equipment  installed.  A 
new  2500-kw.  General  Electric  turbo- 
generator, with  condenser,  new  ventilation 
system  will  be  installed  and  other  improve- 
ments made  to  engine  house.  The  Stone  & 
Webster  Engineering  Corporation  of  Boston, 
Mass.,   has  the  contract   for  the  work. 

JACKSON,  MICH. — All  bids  submitted 
May  26  for  additions  and  improvements  to 
the  municipal  electric  plant  have  been  re- 
jected.     S.  W.   Bruce  is  village  recorder. 

BALTIC,  OHIO. — The  Village  Council 
has   granted   the   Sugar   Creek   Light,    Heat 
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DARLINGTON,  K  V. — The  city  of  Earl- 
ington   is   contemplating   the   construction   of 

a    municipal    electric-fight     plant,    to    cosl 

about    $20,000. 

GARY,  IND. — Plans  are  being  considered 
by  the  Qary  &  [nterurban  Railroad  Com- 
pany tor  rehabilitation  of  its  lines  to  Gary 
and  the  construction  of  a  railway  on 
Buchanan  Street  in  Gary,  at  a  cost  of 
about  $300,000. 

TOPEKA,  IND.— The  Hawks  Electric- 
Company  of  Goshen  has  petitioned  the  Pub- 
lic Service  Commission  for  permission  to 
purchase  the  local  electric  plant,  owned  by 
S.  P.  Hull,  at  $5,800.  If  the  plant  is  taken 
over  by  the  Hawks  company,  its  electric 
transmission  line  will  be  extended  from  Mil- 
lersburg  to  Topeka,  a  distance  of  about  10 
miles. 

ARENZVILLE,  ILL.— Plans  are  being 
considered  for  the  installation  of  an  elec- 
tric-light plant  in  Arenzville.  J.  G.  Pratt 
and    others    are    interested. 

CHICAGO,  ILL.— The  City  Council  has 
authorized  the  traction  company  to  build 
street-car  lines  in  Canal  Street  from  Kinzie 
Street  to  Archer  Avenue  and  in  Lake  Park 
Avenue  from  Forty-seventh  to  Fifty-fifth 
Street. 

CHICAGO,  ILL. — Bids  will  be  received 
by  the  South  Park  Commissioners,  Fifty- 
seventh  Street  and  Cottage  Grove  Avenue, 
Chicago,  until  June  21  for  cable  wire,  trans- 
formers and  electric  apparatus  for  use  in 
lighting  system  on  Michigan  Avenue.  J.  F. 
Neil  is  secretary'  of  commission. 

DUNNING,  ILL. — Bids  will  be  received 
by  the  Board  of  Administration,  Capitol 
Building,  Springfield,  111.,  until  June  27 
for  furnishing  and  installing  water  mains 
to  and  from  the  new  power  plant  at  the 
Chicago  State  Hospital  at  Dunning.  Plans 
and  specifications  may  be  obtained  upon 
written  application  to  Dr,  George  Leinin- 
ger,  managing  officer,  Dunning. 

DUNNING,  ILL. — Bids  will  be  received 
by  the  Board  of  Administration,  Capitol 
Building,  Springfield,  111.,  until  June  27  for 
construction  of  an  amusement  hall  at  the 
Chicago  State  Hospital  at  Dunning.  Separate 
bids  to  be  submitted  on  general  work,  elec- 
trical, heating  and  plumbing  work.  Plans 
and  specifications  may  be  obtained  upon  ap- 
plication to  James  B.  Dibleka,  state  archi- 
tect, 130  North  Fifth  Avenue,  Chicago. 

OREGON,  WIS. — The  proposal  to  grant 
an  electric-light  franchise  in  Oregon  will 
soon  be  submitted  to  the  voters. 

OSHKOSH,  WIS.— Tentative  plans  have 
been  submitted  to  the  City  Council  by 
W.  A.  Baehr  of  Chicago,  111.,  consulting 
engineer,  for  a  new  street-lighting  system 
in  Oshkosh. 

SHAWANO,  "WIS. — Bids  will  be  received 
by  the  city  clerk  of  Shawano  until  June  27 
for  construction  of  dam  and  power  house. 
The  work  will  consist  of  a  concrete  dam 
with  a  230-ft.  spillway,  brick  power  house, 
two  concrete  flumes,  wing  walls,  core  walls, 
apron  for  dam,  all  of  reinforced  concrete  ; 
also  including  electrical  equipment,  water 
wheel  and  governor,  erection  of  transmis- 
sion_  lines  and  furnishing  materials,  with 
the 'exception  of  poles,  which  will  be  fur- 
nished by  the  city,  to  transmit  electricitv 
generated  at  the  dam  to  the  city  of 
Shawano.  The  city  will  furnish  a  rock 
crusher  and  the  necessary  rock  to  be  used 
in  the  construction  work.  Bids  will  be  re- 
ceived for  the  entire  work ;  separate  bids 
may  also  be  submitted  on  different  parts 
of  the  work.  Plans  and  specifications  are 
on  file  in  the  office  of  the  city  clerk,  Sha- 
wano, Wis.,  and  at  the  office  of  the  Power 
Engineering  Company,  Minneapolis,  Minn., 
consulting  engineers. 

STEVENS  POINT,  WIS. — The  Wisconsin 
River  Pulp  &  Paper  Company  is  contem- 
plating the  construction  of  a  concrete  dam 
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tend     its    transmission     line    from     Spring 
Grove   to  Caledonia. 

CANNON  FALLS.  MINN.  The  North- 
ern states  Power  Companj  contemplates 
the  construction  of  another  largi  dam  in 
•  'a  ii non   Falls. 

GIBBON,  MINN.  The  Northern  States 
Power  Company  of  Duluth  Is  contemplating 
iii.-  erection  of  a  transmission  line  through 
Henderson,  Gaylord,  Gibbon  and  Fairfax. 

JANESVTLLE,  MINN.— The  town  of 
Janesville  is  considering  the  installation  of 
an  ornamental  lighting  system,  which  will 
be  maintained  by  electricity  furnished  by 
the  Northern  States  Power  Company  (Fari- 
bault  division). 

PROCTOR,  MINN. — Bids  will  be  re 
by  the  Board  of  Education,  Proctor,  Minn., 
until  June  24  addressed  to  H.  J.  Barncard, 
clerk  of  Independent  School  District  No.  1, 
for  construction  of  school  building,  separate 
bids  to  be  submitted  as  follows :  General 
contract,  heating  and  ventilating,  heat  regu- 
lation, plumbing,  hardware,  electric  wiring 
and  power  systems.  Plans  and  specifica- 
tions may  be  obtained  on  application  to  the 
clerk  or  Vernon  J.  Price  &  Co.,  architects. 
Duluth,  Minn.,  upon  deposit  of  $20. 

WATERVILLE,  MINN— The  city  offi- 
cials are  considering  the  installation  of  ad- 
ditional lamps  and  larger  units  for  lighting 
the  business  section  of  the  town.  The 
Northern  States  Power  Company  (Faribault 
division)  expects  to  secure  contract  soon 
for  pumping  the  city  water  supply. 

COLUMBUS  JUNCTION.  IOWA— The 
Louisa  County  Power  Company,  recently 
incorporated  with  a  capital  stock  of  $25.- 
000,  proposes  to  supply  electricity  in  Co- 
lumbus Junction  and  vicinity.  R.  L.  Van 
Meter  of  Sigourney  and  A.  J.  Lundquist  of 
Columbus  Junction  are  interested  in  the 
company. 

DAYTON,  IOWA— At  an  election  to  be 
held  June  19  the  proposal  to  issue  $15,000 
in  bonds  for  the  installation  of  an  electric- 
lighting  system  in  Dayton  will  be  submitted 
to  the  voters. 

FAIRFIELD,  IOWA.— The  Home  Gas, 
Light  &  Power  Company,  recently  in- 
corporated with  a  capital  stock  of  $10,000, 
proposes  to  generate  and  distribute  elec- 
tricity for  lamps,  heaters  and  motors.  Ver- 
non L.  Hague  and  others  are  interested. 

PETERSON,  IOWA — The  Peterson  Power 
&  Milling  Company,  it  is  reported,  will  soon 
ask  for  bids  for  construction  of  power  plant, 
to  cost  about   $15,000. 

BROOKFIELD,  MO.— Plans  are  being 
prepared  by  E.  E.  Harper,  engineer,  Kansas 
City,  Mo.,  for  a  municipal  electric-Kght  plant 
in  Brookfield,  to  cost  from  $50,000  to  $60,- 
000. 

CONCORDIA,  MO.— The  Concordia  Light 
&  Power  Company,  recently  incorporated 
with  a  capital  of  $15,000,  proposes  to  estab- 
lish an  electric-light  and  power  plant  here 
and  to  deal  in  electrical  appliances.  W.  S. 
McCall,  R.  W.  Morrison  and  H.  C.  Loehr 
are  the  incorporators. 

ELVINS,  MO. — The  Missouri  Public  Utili- 
ties Company  of  Cape  Girardeau  has  ap- 
plied to  the  Public  Service  Commission  for 
authority  to  exercise  an  electric  franchise 
in   Elvins. 

MARSHALL,  MO. — An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
posal to  establish  a  municipal  electric-light 
plant,  to  cost  about  $70,000.  Henrici,  Kent 
&  Lowry,  Reserve  Bank  Building,  Kansas 
City,    Mo.,   are   consulting   engineers. 

ELKTON.  N.  D. — Plans  have  been  pre- 
pared for  the  installation  of  an  additional 
hydraulic  and  electric  generating  unit  at 
the  plant  of  the  Gilpen  Falls  Electric  Com- 
pany. This  installation  will  double  the  out- 
put of  the  plant. 

GRAFTON,  N.  D. — Plans  are  being  con- 
sidered by  the  Red  River  Light  &  Power 
Company  of  Grand  Forks  to  extend  its 
transmission  lines  to  Grafton  and  Park 
River. 
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ROLETTE,  N.  D.— The  installation  of  an 
electric-light  plant  in  Rolette  is  under  con- 
sideration. 

CAVOUR,  S.  D. — Plans  are  being  pre- 
pared for  the  installation  of  an  electric- 
lighting  system  in  Cavour. 

LETCHER,  S.  D.— The  Mitchell  (S.  D.) 
Power  Company  has  been  granted  a  fran- 
chise to  construct  and  operate  an  electric- 
light   and  power  system   in   Letcher. 

BLUE  HILL,  NEB. — Plans  have  been  ap- 
proved by  the  City  Council  for  a  municipal 
electric-light  plant  and  water-works  system. 

CLARKS,  NEB. — The  Central  Power 
Company  of  Grand  Island,  which  has  been 
granted  a  25-year  franchise  and  awarded  a 
contract  for  lighting  the  streets  of  the  vil- 
lage and  for  furnishing  electricity  for  pump- 
ing water  for  a  period  of  ten  years,  is  erect- 
ing a  transmission  line  from  Central  City  to 
Clarks  to  furnish  the  service.  The  company 
is  now  installing  a  new  distributing  system 
in  the  village.  When  the  new  system  is 
completed  the  municipal  plant  will  be  closed 
down  and  the  generating  equipment  and 
material  for  distributing  system  disposed  of 
by  the  village  of  Clarks.  T.  H.  Fritts  of 
Grand  Island  is  vice-president  of  the  com- 
pany. 

SCOTIA,  NEB. — At  an  election  held  re- 
cently the  proposal  to  issue  bonds  for  the 
installation  of  an  electric-light  plant  and 
water-works  system  was  carried. 

STELLA,  NEB. — Bonds  to  the  amount 
of  $8,000  have  been  voted  for  the  installa- 
tion of  an  electric-lighting  system. 

FORT  SCOTT,  KAN. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  July  7  for  a  new  boiler  for  the 
United  States  post  office  and  court  house 
at  Fort  Scott.  For  details  see  proposal 
columns. 

OAKLAND,  KAN. — The  city  of  Oakland 
has  authorized  the  Topeka  Edison  Company 
to  install  an  electric-lighting  system  here. 

WELLSVILLE,  KAN. — The  Wellsville 
Electric  Light  &  Power  Company  is  consid- 
ering the  purchase  of  a  gas  engine  of  about 
50  hp.,  a  good  second-hand  one  preferred, 
as  a  reserve  unit  for  emergency  purposes. 
The  company  desires  to  trade  an  old  West- 
ern Electric  12-kw.,  120-volt,  direct-current 
generator  with  fly  wheel,  rheostat,  etc.,  all 
in  good  condition,  and  a  new  15-kva.,  2300- 
volt,  60-cycle,  three-phase  Electric  Machin- 
ery Company  generator,  with  exciter,  rheo- 
stat, etc.,  for  a  35  to  40-kva.,  60-cycle, 
three-phase,  2300-volt  generator  complete. 
For  further  information  address  C.  A. 
Smith,  owner. 


Southern  States 


LITTLE  ROCK,  ARK.— Plans  are  being 
considered   by   the   Arkansai     Hydroelectric 

Development  Company,  recently  incorpor- 
ated, for  the  construction  of  a  hydroelectric 
power  plant  on  the  Little  Red  River  in  Cen- 
tral Arkansas  for  the  purpose  of  supplying 
electricity  in  Little  Rock,  Memphis  and 
West  Memphis,  Tenn.  The  power  plant  will 
be  located  about  83  miles  from  Memphis. 
Dr.  A.  R.  Amos  of  Little  Rock  is  president 
of  the  company. 

HYDRO,  OKLA. — The  city  of  Hydro  has 
granted  J.  D.  Palmer  a  franchise  to  install 
and  operate  an  electric-light  system  here. 

NEW  WILSON,  OKLA. — All  bids  sub- 
mitted May  3  for  construction  of  an  electric- 
light  plant  and  water-works  system  have 
been  rejected.  The  city,  it  is  understood, 
will  build  the  plants.  The  work  will  in- 
clude construction  of  power  house,  includ- 
ing equipment,  distributing  system,  etc.  The 
Benham  Engineering  Company,  Colcord 
Building,  Oklahoma  City,  has  charge  of  the 
engineering  work. 

WANETTE,  OKLA. — An  election  will 
soon  be  held  to  submit  to  the  voters  the 
proposal  to  issue  $8,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant. 

MARBLE  FALLS,  TEX. — The  National 
Hydro-Electric  &  Construction  Company, 
which  began  the  construction  of  a  dam 
across  the  Colorado  River  at  Marble  Falls 
several  years  ago,  as  a  preliminary  step 
toward  the  construction  of  a  hydroelectric 
plant,  has  succeeded  in  financing  the  project 
and  will  carry  it  to  early  completion  ac- 
cording to  an  announcement  of  H.  Alex- 
ander, of  Dallas,  president  of  the  company. 
It  is  proposed  to  erect  high-tension  trans- 
mission lines  to  San  Antonio  and  other 
cities  and  towns  in  this  part  of  the  State. 

MERTENS,  TEX. — Arrangements  have 
been  completed  by  the  Texas  Power  & 
Light  Company  of  Dallas  for  the  erection 
of  an  electric  transmission  line  from  Mert- 
ens  to  Malone  and  Irene. 

WYLIE,  TEX. — The  Texas  Power  & 
Light  Company,  of  Dallas,  has  recently 
purchased  the  local  electric-light  plant 
owned  by  Sibley  &  McDonald.  Improve- 
ments will  be  made  to  the  local  system, 
including  the  construction  of  a  substation 
and  establishing  a  24-hr.  service.  A  trans- 
mission line  will  be  erected  from  Murphy 
to  operate  its  system  here. 


LUMBERTON,  N.  C. — Bonds  to  the 
amount  of  $30,000  have  been  voted  for  im- 
provements to  electric-light  plant  and 
water-works   system. 

CAMDEN,  S.  C— The  City  Council  con- 
templates submitting  to  the  voters  the  pro- 
posal to  issue  $7,000  in  bonds  for  improve- 
ments to  the  municipal  electric-lighting 
system. 

SPARTANBURG,  S.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  July  5  for  a  new  boiler,  etc.,  for 
the  United  States  post  office  at  Spartan- 
burg.    For  details  see  proposal  columns. 

CHATTANOOGA,  TENN. — The  Land 
Investment  Company,  recently  incorporated, 
is  reported  to  have  purchased  property  in 
and  around  Green's  Lane.  The  company  will 
utilize  the  water  power  of  lake  to  generate 
electricity.  An  engineer  has  been  engaged 
to  prepare  plans  for  the  proposed  plant. 

KNOXVILLE,  TENN. — The  city  of  Knox- 
ville  has  awarded  a  contract  to  the  Knox- 
ville  Railway  &  Light  Company  for  the  in- 
stallation of  100  additional  ornamental 
lamps,  at  $9,000. 

MANCHESTER,  TENN.— The  Public 
Light  &  Power  Company,  it  is  reported,  is 
planning  to  construct  an  entirely  new 
plant  to  be  operated  by  water  power.  It  is 
proposed  to  supply  electrical  service  to  a 
number  of  towns  in  this  vicinity. 

MEMPHIS,  TENN. — Bids  will  be  received 
at  the  U.  S.  Engineer  office,  Custom  House, 
Memphis,  Tenn,  until  July  3  for  furnishing 
galvanized  wire,  wire  strand,  wire  cables, 
clips,  pure  manila  bolt  wire  and  rubber 
hose.     Further  information  on  application. 

ATMORE,  ALA. — A  company,  it  is  re- 
ported, is  being  organized  by  W.  D.  Owens, 
J.  E.  McCoy,  and  others,  for  the  purpose 
of  developing  water  power  on  Perdido 
River  to  generate  electricity  for  trans- 
mission to  cities  and  towns  in  Baldwin 
County  and  in  portions  of  West  Florida. 

BIRMINGHAM,  ALA. — At  an  election 
held  recently  the  proposal  to  issue  $500,000 
in  bonds  for  the  construction  of  a  muncipal 
electric-light   plant   was   carried. 


McCAMMON,  IDAHO.— The  Public  Serv- 
ice Commission  has  granted  the  village  of 
MLcCammon  ■■<  certificate  of  public  conveni- 
ence .'ind  necessity  t<>  install  a  municipal 
electric- lighting  system. 

POCATELLO,  IDAHO  -An  ordinance  has 
be<  n  p;iss.<i  i.\  the  city  Council  creating 
improvement  (list net  No.  15.  The  plans  pro- 
vide for  lighting  the  streets  either  by  gas 
or  electricity,  at  a  cost  of  about  $7<j, ,!»:*. 
The  district  includes  practically  all  the 
business  and  residential  sections. 

WICKENBURG,  ARIZ. — At  an  election 
to  be  held  July  1  the  proposal  to  issue  $17,- 
000  in  bonds  for  the  installation  of  a  mu- 
nicipal eli  (trie-light  plant  and  addition  to 
water-works  system  will  1»  submitted  to  the 
voters. 

HAKLOWTON,  MONT. — The  Montana 
Power  Company,  of  Butte,  is  reported  to 
have  obtained  an  option  on  the  plant  of 
the  Harlowton  Light  &  Water  Company. 
If  the  deal  goes  through  the  power  com- 
pany will  build  a  substation  here  and  will 
establish  a   24-hr.   service. 

BURNS,  WYO. — The  installation  of  an 
electric-lighting  plant  in  Burns  is  under 
consideration.  The  plans  provide  for  a 
complete  lighting,  power  and  storage  plant, 
giving  a  24-hour  service.  W.  C.  Costin  is 
interested  in  the  project. 

LOVELAND,  COL. — Bids  will  be  received 
by  George  C.  Rist,  city  clerk,  Loveland, 
until  July  3  for  construction  of  a  tunnel  for 
the  proposed  hydroelectric  power  plant  for 
the  city  of  Loveland.  The  work  is  located 
on  the  south  side  of  the  Big  Thompson  River 
about  16  miles  west  of  Loveland  and  con- 
sists of  about  800  ft.  of  4  ft.  by  5  ft.  tunnel. 
Plans  and  specifications  may  be  seen  in  the 
office  of  the  city  clerk,  Loveland,  or  at  the 
office  of  the  city  engineer,  Kistler  Building, 
Longmont,  Col. 

ALAMOGORDO,  N.  M. — The  city  of  Ala- 
mogordo  has  taken  over  the  properties  of 
the  Alamogordo  Light,  Power  &  Water  Com- 
pany for  a  consideration  of  $300,000.  Im- 
provements will  be  made  to  the  electric- 
light  and  water-works  systems. 

FORT  STANLEY,  N.  M. — Plans  are  be- 
ing considered  for  the  construction  of  a 
1,000,000-gal.  concrete  reservoir,  equipped 
with  electrically  driven  pumps  and  pipe 
line  to  the  Marine  Sanitarium  at  Fort  Stan- 
ton on  Rio  Bonito  in  Lincoln  County.  For 
further  information  address  superintendent 
of  Marine  Sanitarium. 


Pacific  States 

BAKER,  ORE. — The  Idaho-Oregon  Power 
Company,  of  Boise,  it  is  reported,  will  be- 
gin immediately  on  the  erection  of  a  high- 
tension  transmission  line  to  the  Irondyke 
and  Homestead  mines,  to  supply  electricity 
to  operate  machinery  in  the  mines. 

PORTLAND,  ORE. — Bids,  it  is  under- 
stood, will  soon  be  asked  for  electric  wiring 
and  fixtures  for  the  new  municipal  audi- 
torium, now  under  construction.  White- 
house  &  Fouilhoux,  Wilcox  Building,  Port- 
land, are  architects.  A.  L.  Barbour  is  city 
auditor. 

RIDDLE,  ORE. — A.  E.  Brais,  it  is  re- 
ported, has  accepted  a  franchise  providing 
for  the  installation  of  an  electric-light  plant 
in  Riddle. 

SAN  FRANCISCO,  CAL. — The  Great 
Western  Power  Company  of  San  Francisco, 
it  is  reported,  has  acquired  the  Humbug 
Valley  property  formerly  owned  by  the  Oro 
Electric  Corporation  of  Oroville.  The  prop- 
erty will  be  used  by  the  Great  Western 
Power  Company  in  the  development  of  a 
series  of  large  power  plants.  It  is  pro- 
posed to  divert  the  water  by  a  series  of  tun- 
nels, flumes  and  concrete  ditches  from  the 
Big  Meadows  dam  to  Humbug  Valley,  where 
it  will  be  dropped  to  the  North  Fork  of 
Feather  River  to  the  new  power  plant. 

SAN  FRANCISCO,  CAL. — Bids  will  be 
received  at  the  office  of  the  depot  quarter- 
master, United  States  Armory,  Fort  Mason, 
San  Francisco,  Cal.,  until  June  28  for  fur- 
nishing the  following  supplies:  325  dry  bat- 
teries, 1000  ft.  duplex  cable,  110  oil  cans,  150 
hawser  cabins,  284  electric  fittings,  228 
steam  globes,  36  signal  lamps,  200  pair 
steam  lines,  2000  ft.  electric  cables,  10,000 
ft.  iron  pipe.  540  marine  signals,  200  ft.  an- 
tenna wire,  2500  lb.  wire  strand,  etc.  For 
further  information  address  W.  H.  Hart, 
Lt.  Col.  quartermaster  corps,  U.  S.  army 
depot  quartermaster. 

CALDWELL,  IDAHO.— The  City  Coun- 
cil has  entered  into  a  10-year  contract  with 
the  Electrical  Investment  Company  for  the 
installation  of  a  new  street-lighting  sys- 
tem. Under  the  terms  of  the  contract  the 
company  will  furnish  23  nitrogen  lamps  of 
400   cp. 

COEUR  D'  ALENE,  IDAHO. — The  City 
Council  is  considering  the  installation  of  a 
municipal  electric-light  plant  and  water- 
works system. 


Canada 

VANCOUVER,  B.  C. — The  Western  Can- 
ada Power  Company  is  installing  a  third 
unit  in  its  power  plant  at  Stave  Falls.  The 
waterwheel  has  a  rating  of  13,000  hp. 

WINNIPEG,  MAN. — The  city  controllers 
have  decided  to  recommend  to  the  City 
Council  the  purchase  of  a  new  motor  to 
drive  the  5,000,000-gal.  pump  at  the  Mc- 
Phillips  Street  water-works  plant  to  replace 
the  motor  now  in  use. 

STAMFORD,  ONT. — The  Council  has 
adopted  a  resolution  favoring  the  plan  of 
the  Ontario  Hydro-Electric  Commission  to 
take  over  the  system  of  the  Ontario  Dis- 
tributing Company.  The  proposal  will  soon 
be  submitted  to  the  ratepayers  and  if  ap- 
proved arrangements  will  be  made  to 
appropriate   $30,000   to   purchase   the   plant. 

MOOSE  JAW,  SASK — The  City  Council 
has  decided  on  improvements  to  the  mu- 
nicipal electric-light  plant  involving  an  ex- 
penditure of  $12,300,  which  will  include  ex- 
tension of  transmision  lines,  replacing  old 
lines  with  heavier  wire  and  improvements 
to  equipment  in  power  house. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  assistant  purchasing  agent, 
the  Panama  Canal,  24  State  Street.  New 
York,  N.  Y..  until  Julv  17  for  the  purchase 
of  100-kw.,  200-kw.  and  400-kw.,  direct- 
connected  alternating-current  generators 
offered  for  sale  by  the  Panama  Canal.  For 
details  see  proposal  columns. 

PANAMA.. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
June  23  for  steel  angles  and  plates,  sheet 
copper,  copper  bussing,  brass  wire,  copper 
wire,  panel  boards,  panel  circuits,  electric 
switches,  electric  terminals,  watthour 
meters,  condulets,  etc.  Blanks  and  general 
information  relating  to  this  circular  (No. 
1053)  may  be  obtained  from  the  above  office 
or  from  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  York, 
N.  Y.  ;  614  Whitney-Central  Building.  New 
Orleans,  La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal. 
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B  (Muss,  Kansas  City,  Mo,  A,.,.,  filed 
jan.  ii,  1815,  of  universal  application 
fox  different  situations. 

L, 185, 711.      Rbcbivxb  fob   Wirbloss   Tbubq- 

li.Wliy    AND    TBLBPHONT;     Q.     W.     Pickard 

Amesbury,    .Mass.       App.    filed    March    9! 
••in.     Keceives  oscillations  converted  into 
direct  current   by   abrupt  change  in  char- 
acter  of  receiving  circuit. 

1.186,712.  ISOCHRONIZING  AND  Synchro- 
nizing Svstk.m;  p.  M  Rainey,  Glen 
Ridge,  N.  J.  App.  filed  Aug.  18,  1914. 
1  -arucularly   for  multiplex  printing  teleg- 

1,185,720.  Recording  Target;  S.  A  M 
.  e,„,  Westminster,  London,  England' 
App.  filed  Feb.  6.  1911.  Flexible  strip  tar^ 
get  arrested  by  shot. 

^t,^7,20.  Ei;ECtric  Sad  Iron;  N.  E.  Starr, 
Township  15,  Neb.  App.  filed  Aug.  28 
i.M  i.     1  rovides  for  three  degrees  of  heat. 

1.185,738.      Electropneumatic    Brake-    W 

Feh^rTqir:Et78eWOOd-      P""         ApP'      filed' 

i<eD.  as,  1915.  insures  reduction  in  break- 
pipe  pressure. 

Wi£!»4?' w  SS'WP    v":hicle    ^mp   and 

Horn     n    B.   Wales,  Boston,  Mass.     App. 

of  lamp  '   1912-     H°rn  built  into  back 

^W5,7***-  £IL  Sr(;H;  H-  A-  Yearick  and 
nUt  • h«ibfr.  Sunbury,  Pa.  App.  filed 
bVrfrAi  1  ,  Partition  operates  oil  cham- 
ber fiom  lead  wires  and  operating  lever. 

1,185,750.     Bonding   Device  for  Rails;   A 

ti  1  Q?ler'  wOStun'  Mass-  A»»-  filed  June 
-J.J,  I9ld.  Washers  for  supporting  inter- 
mediate portion  of  bonding  wires. 

1,185,788.  Secondary  or  Storage  Battery- 
Marchl'  £i}ladeTlphia-  Pa-  App.  filed 
structio  Improved   terminal   con- 

l,1£hl?&  JHEAZ  Indicator;  H.  J.  Hansen, 
Seattle,  Wash.  App.  filed  June  8.  1914 
|*;hts   indicate  group   of  seats  which  are 

1,185,814,  Electric  Signal;  J.  F.  McElroy 
deceased,  Albany.  N.  Y.  App.  filed  Jan! 
--.    1J10.      Reserve    signal    becomes   oper- 

disable'd    eV6nt    °f    firSt    SiSnal    becominS 

'•',V's43-  Selective  Signaling  Apparatus- 
ionfettor;  Chicago,  111.  App.  filed  June  6, 
1906.     Selective  ring  key  for  party  lines. 

1,185,849.  Heater;  F.  C.  Smith.  Port  Ar- 
thur. Tex.  App.  filed  Dec.  16,  1915.  For 
motor-vehicle  water  cooling  system. 

1,185,851.  Electric  Switch;  O.  T.  Snvder 
Columbus.  Ohio.  App.  filed  Nov.  11,  1914 
Push  rod  operated. 

1.185.878.  Telephone  Amplifier-  J  J 
Comer,  Chicago,  111.  App.  filed  May  6", 
1912.    Particularly  for  transmitting  music. 

1.185.879.  Telephone  System;  J.  J.  Comer, 
Chicago,  111.  App.  filed  Dec.  19,  1912. 
Improved  circuit  arrangement  for  trans- 
mitting vocal  or  instrumental  music. 

1.185.S93.  Attachment  for  Electric 
Flash  Lamps  :  H.  Ennis,  Layland,  W.  Va. 
App.  filed  Nov.  24,  1915.  Pocket  flash 
lamp  with  needle  attachment  for  opening 
clogged  tube  of  carbid  lamp. 


Record  of 

Electrical 

Patents 

Notes  "ii  United  States  Patents  issued 
June  <>.   1916,  prepared   by   Mitchell 

&     \ll\n.     U     Park     ROW,    \,w     Yolk. 


•  19  Signaling  Systbm  .  E  ii  Long, 
Oakland,  Cal,  App,  Hied  Dec  8,  1911, 
Avoids  transmission  ol  Interfering  signals 

1,185,988,  Tlblphonb  ESxchanob;  C.  L 
Redfleld.  Chicago,  ill  App.  filed  Feb.  18, 
1  905.     Simplified  party  line. 

1,185,946.  Plating  Machine;  I,.  Schulte, 
Chicago,  III.  App.  Ill.-d  Auk.  9,  1915 
\\'ori<  maj  be  withdrawn  from  barrel 
without   removing   it    from   the  containing 

tank. 

1,185,958  Ai  pomatic  Train  Controlling 
and  Cab  Signaling  System;  R,  k 
Thompson,  Seattle,  Wash.  App.  filed  Jan 
8,  1914.  Box  system  of  signaling  and 
train  stopping. 

1,185,959.        NlCCBL    ANODB     AND     PROCESS    OF 

MANUFACTURE;  J.  J.  Walsh,  Indianapolis, 
Ind.  App.  filed  June  24,  1915.  Utilizes 
scrap  anodes  by  uniting  them  to  a  support. 

1.1S5.978.  Electric  Hand  Lamp;  C.  F.  Bur- 
gess, Madison,  Wis.  App.  filed  May  28, 
1915.  More  reliable  connection  between 
the  battery  and  lamp. 

1.185.997.  Indication  Means  for  Lighg 
Signal  ;  C.  O.  Harrington,  Edgewood  Bor- 
ough, Pa.  App.  filed  May  8,  1914.  Indi- 
cates whether  or  not  lamps  of  interlock- 
ing machine  are  burning. 

1.185.998.  Indicating  Means  for  Light 
Signals  ;  C.  O.  Harrington,  Edgewood 
Borough,  Pa.  App.  filed  May  8,  1914. 
Controlled  by  the  currents  following  in 
the  signal  lamp. 

1.185.999.  Indication  Means  for  Light 
Signals  ;  C.  S.  Snavely,  Edgewood  Bor- 
ough, Pa.  App.  filed  May  8,  1914.  Indi- 
cates when  lamp  is  lighted. 

1.186.011.  Alternating  Current  Electro- 
magnet ;  D.  L.  Lindquist,  Yonkers,  N.  Y. 
App.  filed  Feb.  6,  1913.  Bar  secondary 
conductor. 

1.186.012.  Alternating  Current  Electro- 
magnet ;  D.  L.  Lindquist,  Yonkers,  N.  Y. 
App.  filed  Feb.  6,  1913.  Lamination  of 
solid  cubical  mass. 

1,186.024.  Electric  Heating  System  and 
Thermostatic  Control  ;  H.  A.  Mulvany. 
Berkeley,  Cal.,  App.  filed  June  1,  1915. 
Incubator. 

1,186,049.  Lock  for  Telephones;  J.  S. 
Stephens.  Paterson,  N.  J.  App.  filed 
June  2,  1915.  Applicable  to  ordinary  desk 
phone. 

1.186,051.  Machine  Telephone  Switching 
System;  J.  N.  Wallace,  Antwerp,  Bel- 
gium. App.  filed  June  28,  1913.  Uses 
both  alternating  current  and  direct  cur- 
rent. 

1.186,057.  Operator's  Cord  Circuit  with 
Reverting  Busy  Test  ;  C.  S.  Winston, 
Chicago,  111.  App.  filed  Sept.  11.  1913. 
Relates  to  common  battery  and  multiple 
systems. 

1.186.083.  Primary  Battery;  E.  M.  Deems, 
East    Orange,    N.    J.      App.    filed    Dec.    2. 

1914.  Parts  maintained  insulated  and 
separated  from  containing  jar. 

1.186.084.  Primary  Battery;  E.  M.  Deems, 
New    York,    N.    Y.       App.    filed    June    26, 

1915.  Special  arrangements  of  elements 
and   support   therefor. 

1,1S6,090.  Fuse  Plug;  J.  H.  Hanson,  Chi- 
cago, 111.  App.  filed  Jan.  18,  1915.  Has 
provision  to  break  the  arc. 

1,186,106.  Electrochemical  Apparatus; 
C.  P.  Landreth,  Philadelphia,  Pa.  App. 
filed  Oct.  14,  1914.  For  treatment  of 
sewage,  etc.    (forty  claims). 

1.186.121.  Switch  Plug;  W.  and  F.  S. 
Murray,  New  York,  N.  Y.  App.  filed 
Aug.  5,  1910.  Adapted  to  be  readily  in- 
serted and  drawn  from  "plugging"  box. 

1.186.122.  Electric  Signal  Device;  G.  W. 
Norgate,  Chicago,  111.  App.  filed  May  9, 
1914.     "Buzzer"  construction. 


1,180,1 

1  •     ■        Vndei   on,    s.  w 
Ps        \pp    in.-, 1    March    21,    191  I.      \  arl( 
■    in>:  'in  1  .Hi  accoi  ding  to  t<  mpei  a<  ui  e 

Of      ll.lll,    I 

1,186,1  '1  ,'.        I  'OUT  wile      I  mi  CTRIC      I  .I'.u  1   .     C 

Hubert,    New  i         \pp     filed 

m  1 1  •  ii   80,   1  9 1  ■'■     Takes  an  01  dina  1 

1 ,1  si.,  1  98.       1  1  j  1  'i  rig     I  iIOHT  ;     ( ' 

Hubert.  New  Jfork,  N.   v.     App    filed  slay 
1 I,  1  :i  1 ...     "i louse  lamp'   con  tructlon 

1,186,222.      Mbthod   of    Electrical 

T,  I-;   Murray.  New  fork.  N.  v      \pp 
filed   Feb.   18,   1916.     Production  of  wheel 

I111I1 

M01  ■■  x  .  .1  Q 
1  'etei son,  Jei  City,  N.  .J.  App,  filed 
Dee.   24,   1916.     Insulation  ,,1   bell  11 

and    Ii  .1  m>-    1 1  om    il,,    I,,,    . 

1,186,246,       COMBINRD     Ignition    AND     RADIO 
Svstk.m;     II.     H.     Van      Deventer,     Siimt.r, 
S.    C      App.    filed    April    20,    1915. 
tension  generator  for  ignition  and  \\ 
work. 

1,186,268.  Projector  Carbon;  W.  g.  Wilcox, 
Lakewood.  Ohio.  App  filed  July  2,  L918. 
Carbon  shell  with  core  of  potassium 
silicate  and  potassium-silico  fluorid. 

1,186,270.  Means  for  Controlling  EiLBC- 
tric  Hka-u.i:  Circuitb  ;  A.  F.  Berry,  Eal- 
ing, England.  App,  filed  June  28,  1915 
Mechanically  interlocked  switches. 

1.186.305.  Telephonic  System,  K.  a. 
Graham,  W.  J.  Rickets  and  E.  A.  Sanftle 
ben,  Brockley,  London,  England.  App, 
filed  May  29,  1914.  Three-wire  system 
using  electromagnets  instead  of  perman- 
ent  magnets. 

1.186.306.  Process  of  Extracting  Metals 
from  Their  Ores  ;  W.  E.  Greenawalt, 
Denver,  Col.  App.  filed  May  7,  1912. 
Permits  foul  leaching  fluids  to  be  used 
indefinitely. 

1.186.307.  Automatic  Alarm  for  Sprink- 
ler Systems  ;  L.  A.  Grimes,  Orange,  N.  J. 
App.  filed  July  8,  1915.  Gives  indication 
of  an  abnormal  flow. 

1,186,398.  Detectophone  ;  J.  E.  B.  Holladay, 
Suffolk,  Va.  App.  filed  Aug.  22,  1913. 
Induction  coil  connected  in  peculiar  way. 

1,186,422.  Electric  Flashlight;  J.  C. 
Morgan,  Los  Angeles,  Cal.  App.  filed 
Oct.  29,  1915.  Spring  motor-driven  gene- 
rator which  can  be  wound  by  squeezing 
handle. 

1,186,439.  Machine  Oil;  G.  M.  Rogers, 
Chicago,  111.  App.  filed  Oct.  23,  1915. 
Has  an  electrically  operated  valve. 

1,186.450.  Apparatus  for  Phonographic- 
ally  Recording  Telephonically  Trans- 
mitted Conversations  ;  H.  Starke, 
Cologne,    Germany.       App.    filed    May    1, 

1912.  Can   be   applied    to   ordinary    tele- 
phone station. 

1.186.454.  Miner's  Electric  Lamp  ;  A. 
Toler,  Berwind,  Col.  App.  filed  April  24, 
1915.  Prevents  possibility  of  ignition  of 
surrounding  gas. 

1.186.455.  Radiotelephony,  Radiotele- 
graphy,  and  the  Like  ;  W.  Torikata,  E. 
Yokoyama  and  M.  Kitamura,  of  Akita, 
Sakai  and  Masajiro,  respectively,  Japan. 
App.  filed  July  18,  1913.  Equilibrator 
and  self-starting  device  for  spark  gap. 

1,186.459.  Electric  Apparatus  for  Driving 
Clocks  or  Similab  Mechanism  ;  H.  E. 
Warren,  Ashland,  Mass.  App.  filed  Jan. 
27,  1911.  Attraction  and  repulsion  be- 
tween permanent  magnet  and  a  conductor. 

1,186,462.  Measured  Service  Telephone 
System  ;  B.  D.  Willis,  Chicago,  111.  App. 
filed  Aug.  5,  1910.  Connection  made 
either  automatically  or  semi-automatic- 
ally    (thirty-nine  claims). 

1,186,464.  Telephone  Exchange  System  ; 
G.  Babcock,  Rochester,  N.  Y.  App.  filed 
Feb.  17,  1910.  Meter  under  joint  control 
of  subscriber  and  exchange  apparatus. 

1,186,471.  Trunk  Selecting  Switch;  J. 
Erickson,  Chicago,  111.     App.  filed  July  7, 

1913.  "Wipers   select   trunks   in   both    di- 
rections. 

1,186.473.  Automatic  Switch  ;  F.  Funke, 
Independence,  Mo.  App.  filed  Sept.  17, 
1910.  Switch  cuts  out  battery  when  en- 
gine reaches  certain  speed. 

1,186,484.  Pay  Station  Telephone  Sys- 
tem ;  F.  Lubberger,  Chicago,  111.  App. 
filed  Oct.  18,  1906.  For  automatic  or 
semi-automatic. 

1,186,516.  Typewriting  Machine;  A.  G. 
Kupetz,  New  York,  N.  Y.  App.  filed  Nov. 
18,  1913.     Carriage  return. 
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Welcome — Engineers 

THIS  month  sees  the  coming  of  hundreds  of  men 
into  the  industry — young  men  with  new  hopes  and 
fresh  aspirations.  Out  from  our  engineering  schools 
and  colleges  they  come  to  start  in  on  work  where  ten, 
fifteen  or  twenty  years  ago  we  started.  Some  will  go 
into  the  great  manufacturing  companies — the  post- 
graduate schools  of  so  many  electrical  engineers;  oth- 
ers will  take  up  railway  or  telephone  or  central  station 
or  other  specialized  lines.  With  hundreds  of  men  the 
new  work  will  be  their  first  experience  with  the  one  uni- 
versal factor  of  all  work — getting  along  with  men.  The 
time  clock  brings  a  new  discipline,  the  foreman  and  the 
fellow-worker  a  fresh  understanding  of  human  values. 
These  newest  electrical  men  are  to  find  that  while  knowl- 
edge counts,  putting  knowledge  to  work  to  get  results  is 
what  we  are  paid  for.  They  bring  enthusiasm,  we  give 
experience.  Let  not  one  dull  the  other,  but  let  both  aid 
in  the  working  out  of  the  many  and  detail  problems  in 
a  great  and  many-sided  industry. 


What  the  Public  Thinks  of  Us 

A  REMARKABLE  collection  of  posters,  illustrating 
America's  Electrical  Week,  is  now  on  exhibit  at 
the  Anderson  Galleries  in  New  York.  Through  the  ef- 
forts of  the  Society  for  Electrical  Development  about 
7000  artists  and  art  students  were  asked  to  portray  in 
poster  form  their  conceptions  of  electricity  in  the  daily 
life  of  the  nation.  Approximately  800  designs  were  re- 
ceived and  about  200  have  been  hung  for  public  view. 
No  man  of  the  industry  can  inspect  these  posters  with- 
out being  profoundly  impressed  with  the  way  in  which 
electricity  is  interpreted  by  the  public.  The  electric 
light,  the  push  button,  the  trolley  car,  lightning,  Niag- 
ara Falls,  all  are  found  as  parts  of  the  poster  designs. 
Electricity  is  personified  as  a  master-servant,  as  a 
beautiful  girl,  as  a  mighty  giant  and  as  a  god  hurl- 
ing thunderbolts.  School-boy  artists,  doubtless  inter- 
preting the  family's  conception  of  the  energy  in  their 
homes,  seem  to  have  a  clearer  idea  of  what  electricity 
does,  of  its  usefulness,  than  is  conveyed  in  the  finished 
posters  of  those  artist  competitors  who  have  more 
knowledge  of  the  principles  of  design  and  the  values  of 
color.  Every  man  in  the  industry  whose  work  brings 
him  in  contact  with  the  man  outside  it,  should  see  this 
exhibit  for  the  help  it  may  give  him  in  better  interpret- 
ing his  work  to  his  public.  No  industrial  electrical  engi- 
neer will  talk  watts  to  a  factory  manager  after  seeing 
this  exhibit.  He  will  talk  savings.  No  central  station 
man  will  refer  to  electrical  appliances  as  current-con- 
suming devices  but  as  labor-saving  conveniences.     No 


advertising  man  will  get  up  booklets  showing  the  small 
daughter  doing  the  family  washing  in  her  Sunday 
clothes.  It's  not  a  new  story,  but  the  poster  exhibit 
drives  the  thought  home  once  more  that  the  basis  of 
the  art  of  publicity  is  to  talk  to  the  public,  whether 
they  are  voters  or  buyers,  in  their  own  language. 


Knowing  the  Cost  of  Doing  Business 

CHAIRMAN  Hurley  of  the  Federal  Trade  Commis- 
sion has  given  a  new  impetus  to  the  study  of  better 
methods  of  keeping  costs,  by  pointing  out  the  high  per- 
centage of  corporations  which  are  conducted  with  little 
or  no  profit.  One  of  the  papers  presented  before  the 
National  Supply  Jobbers  Association  called  especial  at- 
tention to  the  need  of  more  accurate  knowledge  of  the 
costs  of  doing  business  on  the  part  of  both  electrical 
manufacturers  and  jobbers.  The  common  practice  of  ap- 
plying one  overhead  charge  to  the  cost  of  material  and 
labor  on  individual  lines  is  a  weakness  in  many  busi- 
nesses. Not  until  costs  are  kept  by  lines  is  real  knowl- 
edge of  which  lines  are  profitable  and  which  are  handled 
without  profit  available.  Prices  in  many  lines  are  made 
on  little  more  than  guesses.  Cost  keeping  and  account- 
ing are  generally  looked  upon  as  routine  clerical  mat- 
ters. When  the  head  of  a  jobbing  or  manufacturing 
business  really  analyzes  where  he  stands  he  gets  many 
surprises.  Mr.  Hurley's  reiteration  of  the  need  of 
more  accurate  cost  knowledge  should  be  accepted  as  fact 
and  acted  upon. 


Opportunities  for  the  Electric  Vehicle 

HOWARD  ELLIOTT,  president  of  the  New  York, 
New  Haven  &  Hartford  Railroad  Company,  in  a 
recent  address  on  the  value  of  co-operation  wittingly 
or  unwittingly  made  an  eloquent  plea  for  the  electric 
truck  for  removing  congestion  at  freight  terminals.  A 
freight  car  is  not  fulfilling  its  real  purpose  when  it  is 
standing  still,  neither  is  a  railroad  track  when  cars 
stand  idle  upon  it;  and  yet,  because  of  freight  conges- 
tion, the  New  York,  New  Haven  &  Hartford  Company 
paid  during  a  100-day  period  for  the  use  of  freight  cars 
of  other  roads  $1,225,000.  Calling  attention  to  this  eco- 
nomic waste,  Mr.  Elliott  said:  "How  much  better  it 
would  have  been  for  the  New  Haven  Railroad  and  the 
manufacturers  if  that  money  could  have  been  used  to 
purchase  more  automobile  trucks  and  warehouses,  so 
that  the  moment  freight  came  into  New  England  it 
could  be  taken  out  of  the  car,  put  into  the  automobile, 
taken  to  a  warehouse  and  the  car  been  ready  to  go  back 
to  its  home  road  to  make  another  trip."  This  problem 
of  terminal  freight  congestion  has  already  been  dis- 
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cussed  ii>  the  Electric  Vehicle  Association  of  America, 
and  Mr.  Elllotl  merely  corroborates,  In  an  official  way, 

just    what    this    means    to    the    great    railroad    systems. 

The  problem  calls  for  a  remedy  Involving  co-operation 
between  the  manufacturer  and  the  railroads.  Storage 
of  freight  in  railroad  cars  Is  no1  only  very  expensive  to 
the  manufacturer,  bul   it  deprives  the  railroad  of  the 

use  of  its  cars  and  some  other  manufacturer  of  Ids 
ds   because   of   the  congestion   occasioned   thereby. 

The  electric  truck,  as  has  been  very  often  pointed  out, 
is  admirably  lifted  for  freight  terminal  work,  and  the 
Electric  Vehicle  Section  of  the  National  Electric  Light 
Delation  and  individual  central  stations  might  with 
profit  bring  this  unimpeachable  testimony  of  Mr.  Elliott 
to  the  attention  of  the  manufacturers  of  the  country  or 
have  the  manufacturers  of  electric  vehicles  themselves 
do  so. 


Flood-Lighting  for  Sports 

ONE  of  the  very  interesting  recent  developments  in 
outdoor  illumination  is  artificial  lighting  for  vari- 
ous sports  which  are  ordinarily  pursued  only  by  day. 
The  provision  for  lighting  indoor  lawn  tennis  courts 
has  been  practised  for  some  years.  This  is  a  compara- 
tively easy  problem,  being  merely  the  brilliant  illumina- 
tion of  a  large  hall.  In  the  beginning  the  arc  lamp  was 
the  mainstay  of  such  work,  and  more  recently  the  big 
gas-filled  lamps  have  been  very  successfully  utilized. 
The  main  function  of  such  an  installation  is  to  provide 
light  of  even  and  high  intensity  without  glare.  The 
requirement  of  even  light  is  comparatively  easy  of  ful- 
fillment, but  that  for  the  elimination  of  glare  is  more 
difficult.  Where  the  height  is  adequate,  deep  reflectors 
are  successful,  and  the  only  peculiar  provision  is  a 
screen  of  netting  to  prevent  flying  balls  from  breaking 
the  lamps.  So  far  as  the  lawn  tennis  court  is  concerned 
the  5  to  8  foot-candle  has  been  about  the  usual  require- 
ment, and  the  conditions  are  best  met  by  a  moderate 
number  of  rather  large  units,  such  as  are  furnished- 
by  arcs  or  400  or  500-watt  gas-filled  lamps. 

The  next  stage  of  sport  lighting  included  court  ten- 
nis, racquet,  squash  and  handball  courts.  The  require- 
ments in  these  cases  are  somewhat  modified  by  the  fact 
that  the  walls  as  well  as  the  floor  must  be  fairly  well 
lighted.  For  court  tennis  arcs,  mercury-vapor  tubes 
and  gas-filled  incandescent  lamps  have  all  been  suc- 
cessfully used.  The  area  of  such  a  court  is  about  3000 
sq.  ft.,  and  even  with  the  high  efficiency  illuminants 
referred  to,  an  allowance  of  2  to  3  watts  per  square  foot 
has  been  found  necessary  to  obtain  good  results,  rather 
more  than  was  customarily  employed  for  lawn  tennis, 
owing  particularly  to  the  ricochetting  of  the  balls  in 
the  corners,  which  have  to  be  particularly  well  lighted. 
It  is  probable  that  neither  in  lawn  tennis  nor  court  ten- 
nis can  quite  so  fast  a  game  be  played  by  artificial  light 
as  by  natural  light,  yet  the  results  are  on  the  whole, 
rather  satisfactory.  Squash  and  handball  courts  have 
been  very  successfully  illuminated  at  an  expenditure 
for  energy  somewhat  less  than  for  tennis  courts.  A 
racquet  court,   on  the  other  hand,  is  very  much  more 


difficult    t"    light    than    any    ol    those    before    mentioned. 
The  space  is  only  about    1K00  |q.   ft.,   but   the  wall 

customarily  coated  with  black  cement,  which  greatly 

reduces  the  effective  illumination.  The  ball  is  small,  a 
'■ant  inch  in  diameter,  and  the  pace  is  terrific.  For 
gOOd  results  the  illumination  ought,  to  be  pushed  to  the 
higher  limit  employed  in  court  tenn,  and,  even  BO,  a 
fast  game  is  not  altogether  easy. 

FYom  these  specialized  requirements  of  indoor  work 
the  passage  to  outdoor  illumination  of  sports  has  been 
an  easy  one.  The  outdoor  lawn  tennis  court  requires 
about  the  same  illumination  as  in  an  indoor  game,  but 
the  proper  placement  of  the  lamps  is  rather  more  di  Hi- 
cult.  Two  different  plans  are  in  use,  each  involving  the 
stringing  of  lamps,  carried  from  20  ft.  to  35  ft.  above 
ground,  on  bearer  cables  along  the  courts.  One  of  the 
earlier  arrangements  was  to  string  two  such  cables, 
one  near  each  side  line  just  outside  the  court,  carrying 
incandescent  lamps  in  reflectors,  an  arrangement  which 
gives  good  illumination  but  considerable  glare.  A  some- 
what less  easy  but  very  efficient  plan  is  to  take  one,  or 
better,  two,  bearer  cables  lengthwise  over  the  court  at  a 
height  of  30  ft.  to  40  ft.,  and  carry  the  lamps  in  big  and 
deep  reflectors  to  cut  down  the  glare  pointing  vertically 
downward  from  these  cables.  The  main  point  is  to  have 
the  skirts  of  the  reflectors  deep  enough  to  prevent  the 
lamps  shining  into  the  eyes  of  the  players  under  ordi- 
nary conditions,  and  the  lamps,  of  course,  have  to  be 
screened  against  the  results  of  a  high  lob.  Such  an 
arrangement  has  proved  to  be  quite  satisfactory,  and 
many  such  courts  are  now  in  use.  Of  course,  flood- 
lighting for  amusement  parks,  bathing  beaches,  and  so 
on,  is  a  much  simpler  matter  because  of  the  modest 
requirement  for  illumination.  The  amusement  park,  in 
fact,  requires  merely  a  modification  of  high-grade  street 
lighting  equipment. 

A  recent  interesting  development  is  the  illumination 
of  trap-shooting  grounds,  so  that  this  sport  can  be 
carried  on  in  the  evening  as  well  as  by  day.  It  would 
seem  at  first  to  be  a  very  difficult  task  brilliantly  to 
illuminate  the  somewhat  indefinite  space  covered  by  the 
flight  of  the  targets  so  that  shooting  would  be  in  any 
sense  easy.  A  few  clubs  are  now  equipped,  however, 
and,  on  the  whole,  the  results  are  rather  good,  as  judged 
by  the  scores.  The  requirements  for  illumination  are 
peculiar.  Shooting  is  usually  at  16  yd.  to  18  yd.  rise 
and,  at  the  traps,  the  lighting  must  be  rather  brilliant 
over  a  semicircle  of  something  like  40  yd.  radius,  and 
to  half  this  height  in  the  outer  parts  of  the  area.  These 
requirements  seem  to  be  best  met  by  a  rather  strong 
general  illumination  of  the  space  between  shooter  and 
traps  from  lamps  placed  high  and  back  of  the  shooter, 
together  with  a  bank  of  reflectors  screened  just  in 
front  of  the  traps  so  as  to  flood  the  targets  in  brilliant 
light  as  soon  as  they  appear  to  facilitate  catching  a 
quick  sight.  The  same  distribution  of  light  outward 
and  slightly  upward  will  enable  the  targets  to  be  fol- 
lowed until  they  are  either  broken  or  out  of  range. 

Sports  like  baseball  and  golf  require  still  more  stren- 
uous efforts  at  illumination,  and  lighting  for  these 
cannot  be  considered  as  past  the  preliminary  experi- 
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mental  stage.  Enough  has  been  done  all  along  the  line 
to  show  that  here  is  one  of  the  not  unimportant  fields  for 
electric  lighting  particularly  deserving  of  cultivation, 
because  it  strengthens  the  demand  lor  energy  during 
the  evening  period  when  the  load  is  generally  somewhat 
reduced. 


An  Electric  Arc  Furnace  for  Laboratory  Use 

THE  value  of  the  electric  furnace  in  metallurgical 
investigations  is  constantly  increasing.  In  no 
other  way  can  high  temperatures  be  so  conveniently 
measured  and  controlled,  while  the  materials  operated 
upon  can  be  protected  from  impurity  to  a  remarkable 
degree.  In  our  digest  this  week  appears  a  reference  to 
a  recent  article  by  Dr.  0.  P.  Watts  on  an  electric  arc 
furnace  for  use  in  the  laboratory.  This  is  a  descrip- 
tion of  a  convenient  type  of  experimental  furnace  for 


melting  and  alloying  about  5  kg.  of  metal  at  each  heat. 
The  temperatures  carried  in  this  furnace  are  stated  to 
be  as  high  as  2420  deg.  K.,  or  2150  deg.  C.  At  such 
temperatures  great  difficulties  are  met  in  maintaining 
the  thermal  insulation  and  in  keeping  the  furnace  walls 
intact,  to  say  nothing  of  the  oxidization  of  the  elec- 
trodes at  and  near  the  external  surface.  Magnesia  and 
slaked  lime  are  the  materials  emphasized.  The  prac- 
tical hints  and  suggestions  contained  in  the  article  will 
be  serviceable  to  those  who  may  be  designing  and  con- 
structing a  small  30-kw.  laboratory  arc  furnace  for  the 
first  time;  especially  if  temperatures  over  2000  deg.  K. 
are  to  be  attained.  An  enormous  range  of  experimental 
research  lies  in  the  domain  of  such  furnaces,  and  it  is 
quite  within  the  scope  of  possibilities  that  the  high- 
temperature  metallurgical  processes  of  the  present  day 
may  be  materially  modified  and  improved  by  the  re- 
sults of  such  researches. 


ENGINEERING,  in- 
ventive and  manu- 
facturing ability  and  organization  have  put 
electrical  apparatus  and  appliances  at  the  service  of 
the  consumer  in  the  proverbial  "thousand  and  one" 
directions.  The  central  station  delivers  electricity 
at  the  door  of  the  consumer.  And  where  central 
station  service  does  not  reach  the  gasoline-engine 
maker  is  rapidly  developing  an  effective  prime  mover 
and  teaching  the  customer  how  to  use  it. 

The  electrical  inventor  and  manufacturer  have  de- 
veloped efficient  appliances  for  electric  operation  and 
created  a  widespread  demand  for  them.  And  the 
electrical  man  who  should  be  reaping  a  golden  harv- 
est from  this  condition  is,  except  in  a  comparatively 
few  sporadic  cases,  permitting  this  remarkable  mer- 
chandising opportunity  to  pass  quietly  by. 

Electrical  World  has  been  pointing  out  this  op- 
portunity for  electrical  merchants  for  a  long  time. 
In  an  editorial  in  our  issue  of  Aug.  7,  1915,  in  com- 
menting on  an  incident  of  department  store  selling 
we  said :  "Either  the  electrical  dealer  must  wake  up 
and  learn  how  to  merchandise  or  the  department- 
store  merchant  must  reform  and  learn  a  few  simple 
lessons  in  electricity.  The  question  is  who  will  act 
first.  The  successful  merchandising  of  electrical 
appliances  over  the  counter  demands  action." 

The  electrical  business  is  here,  and  for  electrically 
trained  men  who  have  a  spark  of  selling  or  merchan- 
dising ability,  opportunity  has  been  knocking  so 
long  without  securing  a  satisfactory  response  that, 
to  quote  the  recent  statement  of  an  enthusiastic  ad- 
vertising man,  "she  has  begun  ringing  a  fire  alarm." 
A  recent  advertisement  in  our  columns  puts  the 
merchandising  opportunity  so  clearly  that  we  can- 
not forebear  quoting  the  following  paragraphs : 

For  the  electrical  man  who  will  turn  merchant  and 
establish  and  identify  himself  with  channels  of  supply 
for  this  ready-made  demand,  an  ever-growing  and  prof- 
itable business  awaits. 

It  is  only  because  electrical  men  are  not  giving  atten- 
tion to  proper  merchandising  (selling)  methods,  that 
the  sale  of  electrical  supplies  is  overflowing  into  de- 


The  Merchandising  Opportunity 
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partment  stores,  hardware 
stores,  drug  stores  and 
other  channels  of  supply. 

The  consumer  does  not  choose  to  buy  electrical  goods 
from  a  drug  or  dry  goods  store.  He  -prefers  to  buy 
them  from,  and  should  be  served  by  an  electrical  supply 
dealer. 

Consumers  want  to  be  "shown"  how  to  properly  use 
electrical  goods.  They  want  service  in  case  anything 
goes  wrong  through  their  ignorance  and  misunderstand- 
ings. 

The  electrical  contractor  (so  called)  has  here  a  rare 
opportunity. 

He  and  his  men  know  electricity.  In  this  his  advan- 
tage is  supreme. 

His  only  problem  is  to  develop  correct,  profitable 
merchandising  methods. 

This  opportunity  is  one  of  pressing,  vital  and 
fundamental  importance  for  the  whole  industry.  It 
largely  concerns  the  future  development  of  the  cen- 
tral station  business.  It  is  certainly  a  matter  of 
vital  concern  for  the  manufacturer  of  electrical 
goods  of  all  kinds.  And  it  is  the  golden  opportunity 
of  the  electrical  dealers  and  contractors. 

The  retail  merchandising  phase  of  the  electrical 
business  should  be  as  large,  as  prosperous,  as  effi- 
cient and  as  well  established  as  any  other  phase  of 
the  industry.  It  is  time  that  the  electrical  trade 
woke  up.  Until  a  retail  electrical  trade  becomes  ag- 
gressive and  efficient  in  merchandising  methods,  the 
electrical  industry  can  never  attain  its  highest  pos- 
sibilities for  the  profit  of  the  industry  or  the  serv- 
ice of  the  public. 

It  is  with  this  background  that  the  publishers  of 
the  Electrical  World,  as  announced  last  week,  be- 
ginning on  July  15  will  supplement  the  service  of 
the  Electrical  World  with  the  journal  Electrical 
Merchandising.  Electrical  World  will  continue 
to  record  and  describe  the  commercial  developments 
that  affect  the  industry  as  a  whole.  Electrical 
Merchandising  will  treat  of  the  detail  merchandis- 
ing, sales  and  business  questions  of  the  dealers  and 
contractors,  the  jobbers  and  manufacturers  and  the 
central  station  salesmen.  Its  editorial  aim  will  be 
to  help  its  readers  to  capitalize  this  tremendous 
trade  opportunity. 
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Merchandising  and   Public-Policy   Topics  Dis- 
cussed by  Michigan  Association 

The  tilth  annual  convention  of  the  Michigan  Section 
o(  the  National  Electric  Light  Association  held  on  board 
tlu1  steamer  Arizona  on  the  6rea1  Lakes,  June  L8  to 
22,  proved  as  enjoyable  for  the  delegates  and  ladies  as 
any  convention  cruise  yet  held  by  the  Michigan  body. 
In  the  convention  business  sessions  chief  interest  cen- 
tered around  questions  of  public  policy  and  electrical 
merchandising. 

Papers  were  presented  as  follows:  H.  H.  Crowell  of 
Jackson,  "The  Utility  and  the  Community";  John  A. 
Cavanaugh  of  Benton  Harbor,  "Troubles";  A.  C.  Mar- 
shall of  Detroit,  "Street  Lighting  Service  by  Municipal- 
ly-Owned Plants"  (read  by  Herbert  Silvester  of  Roch- 
ester, Mich.)  ;  H.  E.  Eisenmenger  of  Cleveland,  Ohio, 
"Concentric  Wiring"  (read  by  J.  R.  Colville  of  Cleve- 
land) ;  W.  D.  H.  Thomas  of  Lansing,  "Merchandising 
Electrical  Appliances"  (read  by  C.  W.  Johnson  of  Jack- 
son) ;  J.  V.  Oxtoby  of  Detroit,  "Tree  Trimming,"  and 
M.  D.  Cooper  of  Cleveland,  Ohio,  "Voltage  Standardiza- 
tion" (read  by  M.  R.  Colville).  An  informal  discussion 
on  industrial  electric-heating  topics  also  took  place. 

The  feature  of  the  entertainment  program  was  a  half 
day's  trip  through  the  Thirty  Thousand  Islands  of  Geor- 
gian Bay  on  the  smaller  steamer  Warfic,  which  plies 
between  the  Canadian  ports  Parry  Sound  and  Penetang. 
Another  half  day  was  spent  at  Penetang,  where  a  unit 
of  Canadian  volunteers  was  preparing  for  service  over- 
seas. 


Western  Governors  to  Discuss  Water-Power 

Nine  governors  of  Western  states  and  probably  three 
ex-governors,  including  ex-Governor  West  of  Oregon, 
will  be  present  when  the  conference  of  Western  gov- 
ernors convenes  at  Salt  Lake  City  on  June  26.  The 
Western  governors'  conference  will  be  followed  by  the 
national  conference  of  State  executives  on  June  27,  28 
and  29.  The  tentative  program  as  arranged  by  Gov- 
ernor Withycombe,  secretary  of  the  Western  governors' 
conference,  will  include  an  address  of  welcome  by  Gov- 
ernor Spry  of  Utah  and  an  acknowledgment  by  Gov- 
ernor Lister  of  Washington,  president  of  the  Western 
conference.  Governor  Boyle  of  Nevada  will  discuss 
"Public  Lands  and  Water-Power" ;  Governor  Carlson  of 
Colorado,  "State  and  Federal  Aid  in  Land  Settlement" ; 
Governor  Alexander  of  Idaho,  "State  Administrative 
Problems" ;  Governor  Hunt  of  Arizona,  "State  Adminis- 
trative Problems";  ex-Governor  Hawley  of  Idaho,  "The 
West  and  Its  Water-Power."  Governor  Withycombe 
will  read  a  paper  entitled  "Practical  Preparedness  for 
the  Pacific  Northwest." 


Tax  on  Electrical  Energy  Proposed  for 

Russia 

At  a  meeting  of  the  indirect  taxes  and  monopolies 
committee  of  the  Russian  government,  held  in  Petro- 
grad  on  May  13,  a  tax  on  electrical  energy  was  consid- 
ered. According  to  the  scheme  of  the  Russian  minister 
of  finance,  it  was  proposed  to  put  a  tax  on  electrical  en- 


ergy  used  for  lighting  and  for  industrial  purposes,  the 

genera]  tax  for  private  lighting  to  be  at  the  rate  of  1 
kopecks  or  2  cents  per  kilowatt-hour,  and  that  for  stive  t 
lighting  l  kopeck  or  0.6  cent.     Energy  for  industrial 

purposes  is  to  pay  2  kopecks  or  1  cent,  and  for  certain 
auxiliary  industries  0.5  kopeck  or  0.25  cent.  The  repre 
sentatives  of  industry  said  that  to  put  a  tax  on  elec- 
tricity used  for  industrial  purposes  might  very  preju- 
dicially affect  the  development  of  the  country's  produc- 
tivity; but  most  of  the  committee  found  such  a  tax  to 
be  quite  admissible  if  moderately  applied,  the  more  so 
as  such  an  indirect  tax  would  be  transferred  by  the 
producers  to  the  consumers.  The  question  of  the 
monopolization  of  the  production  of  electrical  energy 
was  raised  and  it  was  decided  to  submit  it  to  a  special 
financio-economic  committee.  The  committee  approved 
the  project  of  the  new  law. 


America's  Electrical  Week  Local 

Committees  Appointed 

Every  city  with  a  population  of  20,000  or  over  will 
have  a  committee  in  charge  of  local  arrangements  for 
the  America's  Electrical  Week  campaign  this  fall.  The 
national  executive  committee  in  charge  of  the  move- 
ment, of  which  Gerard  Swope,  vice-president  of  the 
Western  Electric  Company,  is  chairman,  recently  an- 
nounced its  appointments  of  chairmen  and  local  com- 
mitteemen. More  than  1100  representative  electrical 
men  have  been  appointed.  Two  hundred  and  seventy- 
five  cities  in  forty-six  states  are  represented.  The  ex- 
ecutive committee,  through  the  Society  for  Electrical 
Development,  made  every  effort  to  have  the  list  repre- 
sentative of  the  different  electrical  interests,  the  Jovian 
Order,  the  Rotary  clubs  and  civic  associations  where 
they  rendered  co-operation  during  the  Electrical  Pros- 
perity Week  campaign  of  last  year. 


Convention  of  New  Jersey  Contractors 

The  need  of  better  co-operation  between  electrical  con- 
tractors and  central  stations,  the  elimination  of  Under- 
writers' inspection  fees,  and  the  desirability  of  including 
all  contractors  in  the  New  Jersey  Electrical  Contractors' 
Association  were  the  keynotes  of  the  convention  of  the 
association  held  on  June  17  at  Asbury  Park,  N.  J.  There 
were  approximately  100  in  attendance  at  the  conven- 
tion, which  began  with  a  luncheon  and  ended  with  a 
dinner. 

After  an  executive  session  at  which  routine  matters 
were  discussed,  the  general  session  began  with  a  dis- 
cussion of  methods  of  expediting  meter  connections.  C. 
F.  Adam  of  Trenton  suggested  that  central  stations  be 
requested  to  cut  down  the  time  necessary  in  making 
meter  connections  in  new  installations,  and  F.  T.  Stur- 
ges  of  the  Public  Service  Electric  Company  said  that  it 
took  about  two  weeks  to  get  a  requisition  through  and 
that  it  would  be  necessary  for  central  stations  to  make 
connections  in  the  order  of  the  receipt  of  requisitions. 
Howard  Newman  of  Passaic,  N.  J.,  suggested  that  if 
contractors  would  notify  the  central  station  as  soon  as 
they  receive  the  job  and  not  wait  until  it  is  completed 
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delays  in  meter  connections  would  be  obviated.  He 
voiced  the  need  of  more  intimate  acquaintanceship  be- 
tween central  station  men,  and  contractors  and  the  as- 
sociation indorsed  the  sentiment. 

A.  W.  Young  of  the  Public  Service  Electric  Company 
suggested  that  the  salesmen  and  service  men  of  the  cen- 
tral stations  be  advised  of  the  doings  of  the  contractors' 
association  through  the  Public  Service  Bulletin  so  that 
they  would  be  better  able  to  co-operate  with  the  contrac- 
tors in  their  various  campaigns.  Mr.  McBridge  of  the 
Atlantic  Coast  Electric  Light  Company  told  of  the  co- 
operation of  that  company  with  local  contractors  in  a 
special  wiring  campaign  last  winter,  in  which  customers 
were  allowed  to  spread  their  payments  over  the  year 
but  the  contractor  was  paid  by  the  lighting  company 
upon  the  completion  of  the  work. 

An  animated  discussion  ensued  on  the  subject  of  Un- 
derwriters' inspection  fees.  One  contractor  intimated 
that  a  bill  would  be  presented  to  the  Legislature  that 
would  make  it  compulsory  for  the  insurance  companies 
to  pay  the  inspection  fees  since  they  were  the  ones  pri- 
marily interested  in  good  wiring.  S.  Andrews  of  the 
Underwriters'  Bureau  of  Philadelphia,  however,  stated 
that  the  function  of  the  inspection  bureau  is  to  prevent 
fires  and  not  to  make  money.  Moreover,  the  contractor 
did  not  pay  the  inspection  fee,  the  charge  being  against 
the  owner  of  the  building  wired.  Inspections  are  made 
for  the  protection  of  the  owner  of  the  building  and  for 
society  in  general,  and  if  it  were  necessary  to  raise  in- 
surance rates  owing  to  inferior  wiring,  two-thirds  of 
the  contractors  would  be  forced  out  of  the  business. 
President  E.  P.  Strang  contended  that  all  insurance 
companies  should  maintain  their  own  inspection  bureaus 
like  the  Factory  Mutual  Insurance  Company;  but  T.  F. 
Dorris,  chief  inspector  of  the  Fire  Insurance  Society 
of  Newark,  said  this  would  increase  overhead  expenses 
and  of  necessity  insurance  rates  in  general. 

Many  suggestions  were  made  as  to  methods  of  in- 
creasing the  membership.  A.  W.  Young  of  the  Public 
Service  Electric  Company,  Camden,  said  that  the  Cam- 
den County  Contractors'  Association  should  be  induced 
to  become  members  of  the  State  Association.  He  also 
suggested  that  local  sections  of  the  State  organization 
be  formed  so  as  to  make  it  easier  to  promote  better  local 
co-operation  between  the  contractors,  inspectors  and 
central  stations.  President  Strang  said  that  the  benefits 
to  be  derived  from  membership  in  the  State  organiza- 
tion outweighed  considerably  the  small  cost  of  member- 
ship. 


Display  of  Posters  Designed  for  Electrical 
Week 

A  remarkable  collection  of  posters  designed  for  the 
fall  celebration  to  be  known  as  America's  Electrical 
Week,  from  Dec.  2  to  Dec.  9,  by  artists,  art  students  and 
high  school  pupils  in  all  parts  of  America,  and  valued 
by  them  at  more  than  $100,000,  has  been  on  exhibition 
during  the  past  week  in  the  Anderson  Galleries,  New 
York  City. 

The  exhibit  is  under  the  auspices  of  the  Society  for 
Electrical  Development,  which  offered  $2,200  in  prizes 
for  the  most  suitable  poster  design. 

In  all  781  poster  designs  were  received.  These  came 
from  practically  every  leading  city  of  the  United  States. 
High  schools  submitted  204  posters.  From  the  art 
schools  of  the  United  States  the  committee  received  194 
posters. 

A  prize  of  $200  will  be  awarded  to  the  best  art  student 
poster  and  $200  more  will  be  divided  in  prizes  for  the 
five  best  high  school  posters.  The  design  selected  by 
the  judges  for  the  grand  prize  of  $1,000  will  be  the 
official  emblem  of  America's  Electrical  Week. 


The  "Biggest  Things"  in  Water-Power 

Development 

From  an  exhibit  of  water-power  development  con- 
ducted at  the  Massachusetts  Institute  of  Technology  in 
connection  with  the  recent  dedication  of  the  new  build- 
ings in  Cambridge,  the  following  data  relative  to  the 
"high  spots"  so  far  attained  in  this  work  are  culled. 
The  largest  high-head  development  in  the  United  States 
and  Canada  is  that  of  the  Pacific  Power  &  Light  Cor- 
poration at  Big  Creek,  Cal.  In  the  two  plants  now  oper- 
ated in  the  Sierras  in  connection  with  the  240-mile 
transmission  to  Los  Angeles,  the  average  head  is  about 
2000  ft.,  the  larger  head  being  2150  ft.  The  water- 
wheels  are  the  most  powerful  tangential  units  in  service, 
being  rated  at  23,000  hp.  each,  and  the  storage  capacity 
of  the  main  reservoir,  Lake  Huntington,  120,000  kw. 
continuously  for  eight  months,  carries  off  the  palm  for 
any  development  of  the  kind  on  the  continent.  The 
largest  producer  of  hydroelectric  power  is  the  Ontario 
Power  Company,  Niagara  Falls,  Ont.,  which  develops 
180,000  hp.  in  fourteen  horizontal  units  at  capacity  load 
factor.  The  Keokuk  (Iowa)  plant  of  the  Mississippi 
River  Power  Company  has  the  honor  of  being  the 
largest  low-head  development,  having  a  total  rating  of 
150,000  hp.  at  32  ft.  The  most  powerful  turbines  are 
machines  of  25,000-hp.  rating  under  160-ft.  head,  in 
the  Long  Lake  development  of  the  Washington  Water 
Power  Company,  near  Spokane.  The  most  powerful  ver- 
tical turbines  are  several  20,000-hp.  machines  of  the 
Laurentide  Company,  Ltd.,  installed  in  a  plant  on  the 
St.  Maurice  River  in  the  Province  of  Quebec.  The  larg- 
est turbines  in  size  are  those  of  the  Cedars  Rapids  Power 
&  Manufacturing  Company,  near  Montreal,  Que.  These 
units  have  a  turbine  and  generator  weight  of  850  tons, 
and  a  turbine  runner  diameter  of  17  ft.  8  in. 


Commonwealth  Edison  Annual  Field  Day 

The  annual  field  day  of  the  Commonwealth  Edison 
Company  employees  was  held  at  Riverview  picnic 
grounds  on  Saturday  afternoon,  June  17.  There  were 
all  manner  of  contests,  athletic  and  otherwise,  and  prizes 
for  each,  including  ten  electrical  prizes.  The  Edison 
band  was  also  on  the  picnic  grounds  to  liven  things  up, 
and  the  big  electric  family  was  out  3500  strong  for  the 
frolic.  Special  cars  were  run  from  the  loop  to  the  picnic 
grounds.  The  annual  event  is  given  under  the  auspices 
of  the  Commonwealth  Edison  section  of  the  National 
Electric   Light  Association. 
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Automatic  Operation  of  a  Small 
Hydroelectric  Plant  in  North  Carolina 

Arrangements  by  Which  Generator  Operate!  Wlthoul  Attention 

.mhI    Iinlu.it.'.  I'll. ii. i.  i.  i   oi    ["rouble  When  it    Develops 
l'..\     I).    R,   Slit   \i;i  i; 

Several  features  of  rather  unusual  design  have  been 
utilized  in  the  construction  of  the  small  hydroelectric 
plant   of  the  New  River  Light  &  Tower  Company  a1 

Boone,   N.  C.     This  plant    has  a  rating  of  75  kva.  and 


FIG.    1 — 75-KW.    HYDROELECTRIC    STATION   AT   BOONE,    N.   C. 
WHICH   OPERATES  WITHOUT  ATTENDANT 

furnishes  light  and  power  service  to  the  town  of  Boone 
and  to  the  Appalachian  Training  School,  a  State  normal 
institution  located  in  the  town.  Since  it  was  necessary 
to  haul  the  equipment  used  in  the  erection  of  the  plant 
33  miles  over  earth  roads  with  steep,  heavy  grades,  it 
was  decided  that  a  timber  dam  would  prove  more 
economical  than  concrete.  However,  the  dam  is  so  con- 
structed that  in  case  it  becomes  advisable,  a  gravity 
section  stone  or  concrete  dam  can  be  built  without  in- 
terrupting the  operation  of  the  station.  In  connection 
with  the  installation  of  the  mechanical  and  electrical 
equipment  rather  peculiar  conditions  had  to  be  met.  It 
was  practically  out  of  the  question  to  provide  skilled 
attendance  so  that  it  was  necessary  to  make  the  opera- 
tion of  the  plant  as  automatic  as  possible.  The  manner 
in  which  this  was  accomplished  is  outlined  in  what  fol- 
lows. 

The  40-in.  vertical  wheel  is  set  in  a  decked  forebay 
and  drives  a  horizontal  jackshaft  through  a  quarter 
turn  rope  drive.  This  jackshaft  in  turn  is  belted  to  the 
75  kva.  generator  which  runs  at  900  r.  p.  m.  The  wheel 
is  governed  by  a  compensating  governor  and  the  voltage 
is  controlled  by  a  compensating  Tirrill  regulator.  The 
load  factor  of  the  plant  is  high  and  in  addition  there  are 
frequent  violent  peaks  from  the  starting  of  induction 
motors  which  are  operated  at  the  end  of  the  3-mile  trans- 
mission line. 

Automatic  Features 

Under  these  conditions  the  plant  requires  only  about 
thirty  minutes'  attention  during  the  twenty-hour  run. 
Should  any  conceivable  trouble  develop  or  abnormal 
operating  condition  arise  the  plant  both  stops  itself 
and  rings  a  large  gong  on  the  outside  of  the  building. 
This  gong  rings  without  stopping  until  the  condition 
of  trouble  is  removed.  Whether  the  wheel  stops  or  con- 
tinues to  run  depends  on  the  seriousness  of  the  abnor- 
mal condition. 

The  water  wheel  governor  has  been  fitted  with  a 
magnetic  trip  which  is  controlled  by  manually  operated 
buttons,  a  time  switch  and  also  by  telltale  contacts  on 
the  rope  drive,  belting,  etc.  This  feature  has  proved 
a  positive  protection  against  frayed  or  displaced  ropes 
and  belts.     As  a  usual  thing  the  time  switch  is  set  to 


stop   the  wheel   at    midnight  to  conserve  water   until  4 
a.  in.,  when  it  is  started  again. 
On  an  annunciator  board  to  the  left  of  the  switch- 

board   are   flve  drops   Which   indicate  the  origin   of  ;ur. 
trouble  thai   causes  the   bell  to  sound.     The  indications 

are  as  Follows : 

1.  Frayed  or  broken  ropes  or  belts  or  tension  car 
riage  al  the  end  of  t  rack. 

2.  One  or  more  hot  hearings  or  overloaded  genera- 
tor. All  bearings  and  generator  are  equipped  with 
thermostats. 

3.  Speed  above  or  below  normal,  indication  from  gov- 
ernor. 

4.  Automatic  oil  switch  tripped. 

5.  Voltage  above  or  below  normal. 

Storage  Battery  Service 

The  current  operating  the  annunciator,  bell  and  gov- 
ernor trip  is  normally  taken  from  the  exciter  through 
a  suitable  resistance.  After  the  plant  is  shut  down  by 
some  abnormal  condition  a  relay  shifts  to  a  storage 
battery  which  continues  to  operate  the  bell  until  the 
operator  arrives  to  remove  the  trouble  and  start  again. 
The  storage  battery  also  supplies  several  low-voltage 
lamps  which  can  be  used  when  the  plant  is  not  running. 
The  bell  does  not  ring  when  the  plant  is  shut  down  by 
the  time  switch  since  the  switch  opens  the  bell  circuit 
at  the  instant  it  closes  the  trip  circuit  on  the  governor. 
The  operator  who  attends  the  plant  lives  within  hearing 
distance  of  the  bell  so  that  he  can  drop  his  regular 
duties  and  correct  any  trouble  when  called  by  the  alarm. 
He  is  regularly  employed  in  a  mill  located  several  hun- 
dred feet  from  the  power  house.  The  alarm  equipment 
is  very  similar  to  that  described  on  page  208  of  the 
Electrical  World  of  Jan.  25,  1913.  Gate  opening  and 
water  level  indicators  are  placed  over  the  annunciator 
board.  Light  for  the  building  and  for  adjacent  con- 
sumers is  secured  from  a  small  transformer  or  from 
the  exciter. 

This  plant  has  been  operating  regularly  twenty  hours 


FIG.    2 — GENERATOR    CONNECTED    TO    WATER    WHEEL   BY    ROPE 
DRIVE,   AND   AUTOMATIC   CONTROL  BOARD   IN   REAR 

per  day  for  several  months.  The  machine  operation  has 
been  satisfactory,  maintaining  a  remarkably  steady 
voltage  for  its  size  and  the  cheapness  of  the  installation. 
The  cost  of  the  entire  plant  equipment  did  not  exceed 
$6,000.  All  the  special  equipment  and  control  was  de- 
signed and  built  locally. 
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Portland  Railway  <3&  Light  Valuation 

Oregon  Commission  Makes  No  Allowance  for  Going  Concern  Value,  Although  It  Is  Willing 

to  Hear  Further  Testimony  on  It 


IN  one  of  the  largest  valuation  cases  ever  tried  in  the 
country,  the  Public  Service  Commission  of  Oregon 
has  handed  down  a  decision  in  the  matter  of  the 
value  of  the  Portland  Railway,  Light  &  Power  Company 
system  of  railways,  light  plants  and  other  properties  in 
western  Oregon.  Now  that  the  valuation  has  been  de- 
cided on  by  the  commission,  the  next  matter  to  be  taken 
up  will  be  that  of  rates,  unless  the  company  can  secure 
additional  consideration  of  the  valuation  question.  The 
only  rate  matter  decided  on  in  the  valuation  case  has 
been  the  minor  one  of  form  of  billing,  which  directs  the 
company  to  discontinue  making  out  monthly  bills  in  a 
net  amount  with  a  penalty  to  be  added  for  non-prompt- 
payment,  and  instead  directs  the  company  to  make  out 
bills  in  a  gross  amount  with  a  prompt  payment  discount. 


Reproduction    Cost 
Less   Depreciation 

The  commission  has 
decided  that  the  "bare 
bones"  value  of  the  com- 
pany property  or  repro- 
duction cost  less  de- 
preciation amounted  to 
$40,823,833.50  on  June 
30,  1915.  This  is  $877,- 
940.50  less  than  the 
company  claimed  the 
same  valuation  to  be  ac- 
cording to  its  method 
of  calculation.  The  com- 
mission's valuation  of 
the  reproduction  cost 
new  is  $45,375,027.  It 
is  believed  that  this  es- 
timate will  form  the  ba- 
sis of  the  various  rate 
investigations  that  will 
be  made.  The  figure 
does  not  include  any 
working  capital,  going 
value,  investments  in 
subsidiaries,  construc- 
tion work  in  progress  or 
investments  in  undis- 
tributed construction  ac- 
counts. The  commission  has  made  no  allowance  for  go- 
ing value,  but  an  inspection  of  the  decision  indicates 
that  it  is  willing  to  receive  additional  testimony  on  this 
point  and  will  give  it  attention  in  the  future. 

The  investigation  into  the  value  of  the  company  has 
taken  three  years  time,  and  has  cost  in  the  neighbor- 
hood of  $140,000.  The  company  holdings  are  very  ex- 
tensive, including  about  300  miles  of  railway  lines,  and 
electrical  service  to  about  40,000  customers  furnished 
by  ten  steam  and  hydroelectric  plants. 

The  company's  complete  claim  before  the  commission 
was  $61,040,004.  The  largest  eliminations  by  the  com- 
mission were  $7,489,446  for  "going  value"  and  about 
$6,000,000  for  property  that  the  commission  did  not 
consider  useful  as  public  utility  property.  The  commis- 
sion will  allow  working  capital  to  the  amount  of  $1,110.- 
000  instead  of  $1,850,000  deemed  necessary  by  the  com- 
pany. 

The  commission  concedes  that  the  company's  earnings 
have  been  falling  off  materially,  and  puts  the  blame  of 


Salient  Facts  About  P.  R.,  L.  &  P.  Valuation 


Salient  points  of  findings  made  regarding  reproduction  cost  of 
Portland  Railway,  Light  &  Power  Company  by  the  Public  Utili- 
ties Commission  show : 
Company's  estimate  of  value  of  property,  including 

$7,489,446  for  going  value $61,040,004.00 

Company's   estimate   reproduction   cost    (new)    less 

going    value    53,550,558.00 

Commission's   estimate   reproduction    (new) 45,375,027.00 

Less   than   company   estimate    6,325,531.00 

Company  estimate  of  reproduction,  less  depreciation  41,701,773.00 

Commission's  estimate,  less  depreciation 40,823,833.50 

Less  than  company's  estimate    877,940.50 

Difference  between  company  estimate  of  property 
value  and  commission  estimate  of  reproduction, 
less  depreciation,  but  not  crediting  company  with 
going  value,  working  capital,  investments  in  sub- 
sidiary corporations,  construction  work  in  prog- 
ress and  undistributed  construction  accounts.  .  .  12,626,714.50 
Net  income  losses  of  company : 

1912    33,480.02 

1913     102,105.22 

1914     294,175.22 

1915     820,211.87 

Deficit  in  surplus  account : 

1913  \1, 405, 525. 41 

1914  488,944.58 

1915  8,417.22 

(Decrease    in    deficit   Avas   caused   by   non-pay- 
ment of  dividends.) 

Outstanding   securities : 

♦Common    stock   20,000,000.00 

Preferred  stock,   5   per  cent 5,000,000.00 

Short  term  notes,  5  per  cent 5,000,000.00 

Bonds    34,964,000.00 

Total   outstanding  securities    64,964,000.00 

Market   value,   June    30,    1915 42,459,879.00 


this  on  jitney  competition  and  electrical  competition  in 
Portland.  The  commission's  remarks  on  this  point  are 
as  follows: 

"It  will  be  noted  that  the  last  few  years  has  shown  a 
marked  falling  off  in  earning  capacity.  This  is  shown 
by  the  record  to  be  due  to  the  following  three  causes: 
General  and  local  depressed  business  conditions;  the  ad- 
vent of  competition  in  the  electric  lighting  and  power 
field,  which  has  taken  from  the  respondent  a  consider- 
able proportion  of  its  most  profitable  traffic  and  without 
correspondingly  diminishing  fixed  and  running  charges 
and  the  practically  uncontrolled  destructive  competition 
of  jitneys,  with  the  Portland  city  street  railway  system. 
While  revenue  has  fallen  off,  it  is  evident  that  the  effect 
has  been  kept  to  a  minimum  by  rigid  economy  in  other 

directions.  To  a  very 
considerable  extent  the 
conditions  shown  for 
the  last  three  years  are 
abnormal ;  and  the 
causes  for  the  condi- 
tions have  apparently 
reached  the  climax  of 
their  effect." 


*Of  the  common  stock  issue  75  per  cent  has  been  paid,  leav- 
ing an  outstanding  stock  liability  of  $15,000,000,  and  a  stock 
asset,  subject  to  call,  of  $5,000,000. 


Going  Concern  Value 

The  commission  ap- 
parently considers  the 
question  of  going  value 
to  be  debatable.  Part 
of  its  decision  reads  as 
follows : 

"In  this  figure  the 
utility  included  $7,489,- 
446  as  representing  the 
cost  of  developing  its 
business,  commonly 
known  as  'going  value' 
and  which  is  not  in- 
cluded in  the  figure 
found  by  the  commis- 
sion as  representing  the 
reproduction  of  physi- 
cal properties.  Whether 
this  claim  of  going 
value  is  reasonable  is 
not  determined  in  the  present  findings.  The  theory 
upon  which  the  going  value  claim  was  made  is  not  ap- 
proved by  the  commission,  and  the  utility  is  afforded 
the  opportunity  to  present  further  testimony  upon  the 
question  of  going  value  in  order  to  bring  its  claim  for 
this  element  of  value,  which  is  well  recognized  in  utility 
valuations,  within  the  rule  of  modern  decisions. 

"The  amount  claimed  by  the  utility  as  representing 
going  value  is  equivalent  to  16  per  cent  of  the  figure 
found  by  the  commission  as  reproduction  cost  of  the 
physical  property  of  the  utility.  In  the  appraisal  sub- 
mitted by  the  utility  a  claim  was  made  that  the  value 
of  its  water  rights  used  in  both  utility  and  non-utility 
operations,  was  $6,000,000.  The  supreme  court  of  the 
United  States  has  laid  down  a  rule  that  developed  wa- 
ter rights  shall  be  valued  in  proceedings  of  this  char- 
acter. 

"The  commission,  by  its  decision,  materially  reduced 
the  claim  of  the  utility  for  water  right  values,  and  the 
principal  differences  between  the  appraisals  submitted 
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by  the  utility  and  the  ultimate  findings  of  the  commis- 
sion in-  in  the  elimination,  for  tin-  present,  <>f  the  util- 
ity's claim  for  going  value,  In  reduction  in  the  claim  for 
water  righl  and  real  estate  values,  in  the  reduction  of 
percentages  for  overhead  costs  added  to  specific  con- 
struction, and  in  a  decrease  In  the  amounl  claimed  as 
working  capital." 

The  commission  finds  thai  the  company  is  now  pay- 
ing interest  on  $1,057,000  of  city  bonds  for  pavements. 
The  company  had  no  share  m  determining  it'  this  money 

should  be  spent,  though  it  was  one  of  the  heaviest  pay- 
ers.     It    has   already    paid   off  aboul    #1,000,000   Of   these 

bonds.    The  commission  finds  that  out  of  every  dollar 

taken  in  by  the  company,  'JO  cents  is  paid  out  to  city, 
COUnty  and  state  for  taxes,  franchises,  bridge  rentals 
and  other  items  of  a  similar  nature.  The  commission 
states  specifically  that  the  present  findings  are  not  to  be 
considered  the  value  of  the  company  as  a  business  en- 
tity. 

The  commission  found  that  the  aggregate  investment 
of  the  present  holders  amounted  to  $54,047,042,  but 
this,  of  course,  includes  all  company  property. 

Statement  of  President  Griffith 

Franklin  T.  Griffith,  president  of  the  Portland  Rail- 
way, Light  &  Power  Company,  has  made  the  follow- 
ing statement  in  regard  to  the  decision: 

"The  findings  of  the  Public  Service  Commission  have 
just  been  served  on  us  and  we  have,  as  yet,  had  no  op- 
portunity to  analyze  the  values  found.  Since  the  inven- 
tory was  commenced  three  years  ago,  the  commission 
has  prescribed  a  system  of  accounting  which  was  not  in 
use  during  the  taking  of  the  inventory  and  the  making 
of  the  appraisal.  The  findings  of  the  commission  now 
rendered  follow  the  form  of  accounting  now  prescribed 
by  the  commission,  and  for  that  reason  comparisons  be- 
tween the  commission's  findings  of  value  and  the  ap- 
praisals submitted  by  the  company  can  be  made  only 
after  an  exhaustive  analysis  of  the  findings. 

"From  such  study  as  we  have  been  able  to. give  the 
findings  it  appears  that  the  commission  materially  re- 
duced our  claims  as  to  cost  of  construction  of  the  physi- 
cal property  and  also  the  values  claimed  for  our  rather 
extensive  holdings  of  real  estate  used  in  both  utility  and 
non-utility  operations.  To  what  extent  the  commission 
has  been  influenced  by  the  abnormally  low  prices  of  real 
estate  during  the  last  two  years  of  extreme  depression, 
we  are  unable  to  determine. 

"One  large  item  of  value  claimed  by  the  company  and 
which  is  not  included  in  the  commission's  findings  is 
the  intangible  element  of  going  value  which  is  repre- 
sentative of  the  cost  to  the  company  of  developing  its 
business  and  which  is  not  represented  by  tangible 
physical  property.  The  claim  of  the  company  for  this 
item  was  approximately  $7,500,000,  and  this  entire 
amount  is  excluded  in  the  findings  of  the  commission, 
although  the  findings  state  that  going  value  is  recog- 
nized in  utility  valuations  as  an  important  element  and 
that  the  commission  is  willing  to  consider  the  allowance 
of  a  going  value,  provided  that  upon  a  further  hearing 
the  company  is  able  to  comply  with  certain  specific  con- 
ditions laid  down  by  the  commission  in  its  findings  as 
essential  to  the  establishment  of  such  a  claim. 

"The  amount  claimed  by  the  utility  as  representing 
going  value  is  equivalent  to  16  per  cent- of  the  figure 
found  by  the  commission  as  representing  reproduction 
value  of  physical  property.  This  percentage  is  of  pe- 
culiar interest  in  view  of  the  fact  that  this  element  of 
value  in  similar  proceedings  elsewhere  in  the  United 
States  has  been  found  reasonable  by  courts  and  commis- 
sions when  reaching  a  figure  ranging  from  20  to  30  per 
cent  of  the  reproduction  value  of  physical  property. 

"The  developed  water  rights  owned  by  the  company 


are  used  about  one-third  in  non-utilitj  operations  and 
two-thirds  in  utility   operations!    our  total  claim  for 

water  right  values  is  $6,000,000,  and  while  we  cannot, 
from   the  findings,  determine  as  yet    the  theory  of  \alue 

adopted  by  the  commission,  it  appeal  thai  tin-  com- 
mission has  allowed  us  practically  our  appraisal  Of  wa- 
ter powers  used  in  iion  utility  operations,  in  which  the 

rate  paying  public  is  nol    interested,  and  on  some  of  our 

developed  water  powers  used  in  utility  operations  have 

allowed   US  not  much  more  than   nominal   values." 


Decision  in  Washington  Water-Power 
Case 

Idaho  Commission  Distinguishes  Between  Intrastatc^Distribution 

of  Energy  and  Its  Transmission  from  Montana  into  Idaho 

Which,  It  Maintains,  Constitutes  Interstate  Commerce 

The  Idaho  Public  Utilities  Commission  has  dismissed 
the  complaint  of  the  Washington  Water  Power  Company 
of  Spokane,  Wash.,  against  the  Federal  Mining  & 
Smelting  Company,  the  Tamarack  &  Custer  Consoli- 
dated Mining  Company  (both  operating  in  the  Coeur 
d'Alene  district  of  Idaho)  and  the  Montana  Power 
and  Thompson  Falls  Power  companies.  The  commis- 
sion holds  that  the  mining  companies  are  not  public 
utilities,  and  that  the  transmission  of  electrical  energy 
from  Montana  to  Idaho  on  the  part  of  the  Montana  and 
Thompson  Falls  Power  companies  to  the  several  mining 
companies  named  is  interstate  in  its  character. 

History  of  Case 

The  Washington  Water  Power  Company,  which  for 
many  years  has  and  still  supplies  electricity  in  northern 
Idaho,  where  great  quantities  of  electrical  energy  are 
used  in  the  operation  of  the  mines,  etc.,  filed  a  complaint 
with  the  Idaho  Public  Utilities  Commission  against  the 
power  and  mining  companies  named,  alleging  that  the 
power  and  mining  companies  had  entered  into  a  con- 
spiracy for  the  purpose  of  evading  the  terms  of  the 
public  utilities  act.  In  substance,  this  alleged  con- 
spiracy was  to  the  effect  that  the  mining  companies 
agreed  to  build  power  circuits  to  the  Idaho-Montana 
boundary  line,  there  to  be  met  and  joined  by  the  trans- 
mission lines  of  the  power  companies,  which  have  their 
generating  plants  in  Montana,  so  that  electricity  could 
be  transmitted  by  the  power  companies'  plants  to  the 
mills  and  plants  of  the  mining  companies.  It  was  fur- 
ther charged  by  the  Washington  Water  Power  Com- 
pany, that  it  was  proposed  to  carry  out  this  alleged  con- 
spiracy without  first  securing  a  certificate  of  conve- 
nience and  necessity  from  the  Public  Utilities  Commis- 
sion; that  if  the  plan  was  permitted  to  go  into  effect,  it 
would  be  of  no  benefit  to  the  people  and  would  mate- 
rially injure  the  business  of  the  Washington  Water 
Power  Company.  The  company  asked  that  the  Montana 
and  Thompson  Falls  Power  companies  and  the  several 
mining  companies  be  restrained  and  enjoined  from  car- 
rying out  the  agreement. 

Public  Utility  Defined 

"As  the  case  stands,"  said  the  Public  Utilities  Com- 
mission in  its  order  and  opinion,  "the  matter  to  be 
determined  is  whether  the  defendants  or  any  of  them 
are  lawfully  doing  business  of  the  character  contem- 
plated by  the  contract  of  Dec.  19,  1914,  without  having 
secured  from  this  commission  a  certificate  to  the  effect 
that  the  present  or  future  public  convenience  and  neces- 
sity require  or  will  require  the  conduct  of  such  business. 
*  *  *  The  public  utilities  act  applies  to  public  utili- 
ties and  public  services  therein  described  and  to  this 
commission.    The  use  of  a  public  utility  as  applying  in 
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this  State  is  a  public  use  furnished  for  compensation 
within  this  State,  and  if  a  concern  is  not  a  public  utility 
as  defined  in  said  act  it  is  not  subject  to  the  control, 
jurisdiction  and  regulation  of  this  commission.  *  *  * 
The  definition  of  the  term  'public  utility'  was  not 
changed  in  the  amendment  of  Sec.  2  in  1915.  If  any 
of  the  defendants  should  fall  within  the  meaning  of  the 
term  'public  utility'  as  defined,  it  would  be  in  the  class 
designated  'electrical  corporations.'  " 

Jurisdiction  of  Commission 

Later  on  the  commission  says:  "The  jurisdiction  of 
a  commission  is  confined  within  the  limits  of  the  State 
of  Idaho,  and  the  operations  of  the  defendant  power 
companies  outside  of  the  State  of  Idaho  cannot  be  made 
a  subject  of  regulation  by  this  commission.  It  is  clear 
that  the  defendant  power  companies  did  not  desire  or 
intend  in  the  transmission  herein  under  consideration 
to  do  business  in  Idaho  as  public  utilities,  and  they  cer- 
tainly had  a  perfect  right  to  decline  to  do  such  business 
in  Idaho  if  they  so  desired.  *  *  *  It  appears  from 
the  evidence  that  the  delivery  of  electrical  energy  to 
the  defendant  mining  companies  takes  place  in  the  State 
of  Montana.  This  energy  is  transmitted  wholly  within 
the  State  of  Montana  over  the  lines  of  the  defendant 
Thompson  Falls  Power  Company  from  the  generating 
station  of  said  point  of  delivery  where  the  said  lines 
end.  The  defendant  power  companies  may  be  conduct- 
ing a  public  utility  business  in  the  State  of  Montana, 
but  they  are  not  engaged  in  such  business  in  the  State 
of  Idaho." 

The  commission  holds  that  the  delivery  of  power  to 
the  Hercules  boarding  houses  and  the  transmission  of 
energy  from  Montana  to  the  Canyon  Creek  Electric 
Light  Company  and  the  Mullan  Light  Company  is  sub- 
ordinate to  the  issues  involved  and  does  not  tend  to  show 
the  companies  are  engaging  in  a  public  utility  enter- 
prise. 

It  is  held  that  the  question  of  constitutionality  raised 
by  the  plaintiff  company  of  the  public  utilities  act  is  not 
an  issue  for  the  commission  to  decide,  but  one  for  the 
court.  The  plaintiff  had  contended  the  amendment  of 
1915  made  the  entire  act  unconstitutional  if  given  effect. 
The  commission  fails  to  see  the  force  of  this  argument. 
Taking  up  the  issue,  "Is  the  transmission  of  electrical 
energy  from  Idaho  into  another  State  or  the  distribu- 
tion thereof  in  Idaho  a  transaction  of  interstate  com- 
merce beyond  the  reach  of  State  regulation?"  The  com- 
mission holds  as  follows: 

Competition  Not  Desirable 

"The  public  utilities  act  tends  to  prevent  competition 
between  electrical  corporations  and  certain  other  public 
utilities  operating  in  this  State,  and  the  Supreme  Court 
of  Idaho  has  virtually  declared  that  it  is  the  purpose 
of  the  act  to  prevent  such  competition  unless  the  State 
shall  determine  that  public  convenience  and  necessity 
require  or  will  require  such  competition,  depending  upon 
the  circumstances  in  each  particular  case.  If  the  State 
policy  of  restricting  competition  be  applied  to  transac- 
tions of  interstate  commerce,  it  appears  to  the  commis- 
sion that  it  might  operate  to  restrain  interstate  com- 
merce in  violation  of  an  act  of  Congress  of  July  2,  1890, 
'an  act  to  protect  trade  and  commerce  against  unlawful 
restraints  and  monopolies,'  *  *  *  and  for  that  rea- 
son, and  in  view  of  Sec.  9  of  the  public  utilities  act,  this 
commission  believes  that  the  last-mentioned  act  does  not 
apply  to  the  interstate  transmission  of  electrical  energy. 

"Furthermore,  if  the  State  policy  of  restricting  com- 
petition be  applied  to  transactions  of  interstate  com- 
merce, it  appears  to  the  commission  that  it  might  oper- 
ate to  inhibit  the  receipt  or  disposition  of  an  important 
commodity  before  such  commodity  has  ceased  to  be  an 


article  of  interstate  trade  and  commerce  in  violation  of 
the  commerce  clause  of  the  federal  constitution,  and  for 
that  reason,  and  in  view  of  Sec.  79  of  the  public  utilities 
act,  this  commission  believes  that  the  said  act  does  not 
apply  to  interstate  transmission  of  electrical  energy." 
In  view  of  the  importance  of  the  case  to  the  Washing- 
ton Water  Power  Company,  the  latter  will  in  all  prob- 
ability contest  the  decision  of  the  commission,  carrying 
it,  if  necessary,  to  the  Supreme  Court  of  the  United 
States. 


Sale  of  Mount  Whitney  System 

Property    of    Southern    California    Company    Reported    to 

Have   Been  Bought  by  the   Pacific   Light  & 

Power  Corporation  of  Los  Angeles 

Although  the  final  bill  of  sale  has  not  yet  been  signed, 
it  is  definitely  understood  that  the  Mount  Whitney 
Power  &  Electric  Company  of  Visalia,  Cal.,  has  been 
purchased  from  John  Hays  Hammond  of  New  York  City 
by  H.  E.  Huntington,  president  of  the  Pacific  Light  & 
Power  Corporation  of  Los  Angeles. 

The  Mt.  Whitney  System 

The  Mount  Whitney  Power  &  Electric  Company  owns 
four  high-head  hydroelectric  generating  stations  with 
a  combined  rating  of  13,000  hp.,  and  a  steam  plant 
located  in  Visalia  rated  at  10,000  hp.  Of  the  territory 
served,  Tulare  County  forms  the  largest  part.  This 
is  in  the  southern  portion  of  the  San  Joaquin  Valley, 
and  extends  to  the  east  over  the  foothills  into  the  high 
Sierras.  From  a  sparsely-settled  area  of  large  farms,  it 
has  steadily  developed  into  one  of  the  important  citrus 
and  deciduous  fruit-growing  sections  of  California.  In- 
tensive farming  brought  about  by  an  abundant  water 
supply  with  cheap  energy  for  pumping  purposes  has 
resulted  in  a  wide  diversity  of  agricultural  products. 
Fully  one-third  of  the  farmhouses  in  Tulare  County 
are  using  electricity  supplied  by  the  Mount  Whitney 
Power  &  Light  Company,  and  are  on  land  that  in  1900 
was  regarded  as  hopelessly  arid.  The  principal  load 
consists  of  motor-driven  pumps,  and  unlike  the  great 
majority  of  central  stations  the  chief  income  of  the 
company  is  derived  from  irrigation  business.  The 
horsepower  of  motors  connected  to  the  system  of  the 
company  is  divided  approximately  as  follows:  Agricul- 
tural load,  81  per  cent;  domestic  load,  4  per  cent;  indus- 
trial load,  9  per  cent;  railroad  load,  3  per  cent;  all 
others,  3  per  cent.  Load  distribution  in  all  of  the  towns 
is  at  2200  volts,  two-phase,  with  the  exception  of  the 
city  of  Visalia,  where  distribution  is  carried  out  on 
three-phase  circuits.  Two  types  of  distribution  lines 
are  used ;  one  covering  the  greater  part  of  the  distribu- 
tion system  operates  at  6600  volts  and  the  other  for 
towns  and  cities  at  2200  volts. 

Besides  furnishing  all  of  the  energy  used  by  the  Los 
Angeles  Street  Railway  Company  and  by  the  Pacific 
Electric  Railway  Company,  which  have  trackages  of 
360  and  560  miles  respectively,  the  Pacific  Light  & 
Power  Corporation  distributes  energy  for  commercial 
and  residential  uses  in  Los  Angeles,  San  Bernardino, 
Riverside,  Orange  and  Ventura  counties.  Its  150,000- 
volt  line  extending  from  its  hydroelectric  station  at  Big 
Creek  in  Fresno  County  to  Los  Angeles,  241  miles  dis- 
tant, passes  through  Visalia  and  the  territory  supplied 
by  the  Mount  Whitney  Power  &  Electric  Company. 
What  changes  will  be  made  in  the  Mount  Whitney  sys- 
tem under  the  new  ownership  will  not  become  known 
until  the  final  sale  of  the  property  is  consummated.  The 
Mount  Whitney  Power  &  Electric  Company  has  an  out- 
standing capital  of  $2,625,000  and  outstanding  bonds 
of  over  $3,110,000. 
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Progress  in  International  Standardization 

Effective  Work  of  the  Large  British  Committee 
and  High  Value  of  Co-operation  Discussed  by 
C.  le  Maistre     Impressions  of  the  English  Visitor 


HHHE    icide    extent    of    the    definite 

■*    progress  which   has  been   made 
in    engineering    standardization    in 

Great  Britain  is  not  fully  understood 
and  appreciated  in  this  country.  A 
review   of   this    movement    is    made 

timely    by    the    presence    here    <>/     ('. 

le  Maistre,  who  has  charge  of  the 

electrical  work  of  the  engineering 
standards  committee  of  Great  Brit- 
am  and  is  also  the  general  secretary 
of  the  International  Electrotcch nical 
( 'ommissiou. 

Mr.  le  Maistre  is  returning,  on  be- 
half of  the  British  committee,  a 
visit  made  to  England  by  H.  M. 
Hobart  and  C.  E.  Skinner  in  March 
of  last  year  on  behalf  of  the  stand- 
ards committee  of  the  American  In- 
stitute of  Electrical  Engineers.     At 


that  time  a  conference  was  arranged 

in  order  to  briny  about  mare  uni- 
formity in  tin'  standardization  rules 
for    electrical    machinery    of    both 

countries.  '{'he  recent  conference 
here  in  New  York  has  been  a  con- 
tinuation   of    the    close    co-operation 

initiated  by  the  London  conference 
and      has      resulted      in      materially 

furthering  the  work.  Tenders  in- 
cited under  the  American  and  British 
rules  will  now  be  practically  com- 
parable, a  result  of  considerable  im- 
portance to  the  industries  of  both 
count  lies. 

During  his  stay  of  about  six 
weeks  here  Mr.  le  Maistre  has 
visited  the  principal  electrical  manu- 
facturing centers  in  the  United 
States  and  has  also  been  in  Canada 


where  he  visited  Montreal  as  well  << 
the  Dominion  llureau  of  Standards 
at  Ottawa.  He  attended  the  meet- 
iiii/  in  Chicago  called  by  the  Bureau 
of  Standards  in  reference  to  the  na- 
tional electrical  safety  code  and  "/.so 
visited  the  Underwriters'  Labora- 
tories, and  will  attend  the  annual 
meeting  of  the  A.  I.  E.  E.,  to  be 
laid  next  week  in  Cleveland,  where 
l>i  will  read  a  paper  on  "Standard- 
ization." Mr.  le  Maistre  discussed,  at 
the  special  request  of  the  ELEC- 
TRICAL World,  the  large  scope  and 
attainments  of  the  British  Engineer- 
ing Standards  Committee.  His  re- 
marks have  a  special  interest  and 
value  for  this  country  at  the  present 
juncture  in  the  movement  for  stand- 
ardization. 


L 


Sixth  in  a  Series  of  "Talks  in  the  Industry" 

By  Frederic  Nicholas 

44  |  OOKING  back  to  the  beginning  of  standardiza- 
tion in  England,"  said  Mr.  le  Maistre,  "it  is 
interesting  to  recall  that  the  general  opinion 
was  held  that  very  little  really  effective  standardization 
could  be  accomplished.  It  is  a  sharp  contrast  from  that 
picture  that  the  present  comprehensive  organization 
gives.  The  committee  now  might  properly  be  called  a 
commission." 

The  work  of  standardization  in  England  had  its  in- 
ception in  January,  1901,  when  the  council  of  the  Insti- 
tution of  Civil  Engineers  appointed  a  committee  to  con- 
sider the  advisability  of  standardizing  various  kinds  of 
iron  and  steel  sections.  At  its  first  meeting  the  com- 
mittee decided  to  recommend  that  the  council  invite  the 
councils  of  the  Institution  of  Mechanical  Engineers,  the 
Institution  of  Naval  Architects  and  the  Iron  &  Steel 
Institute  to  nominate  members  for  the  committee.  Fol- 
lowing this  enlargement  it  was  suggested  in  January, 
1902,  that  the  standardization  of  electrical  plants  should 
be  undertaken  and,  as  a  result,  the  Institution  of  Elec- 
trical Engineers  was  invited  to  co-operate  in  the  work. 

Support  op  the  Government 
Almost  from  the  beginning  the  movement  has  been 
given  the  moral  and  financial  support  of  the  government, 
which,  of  course,  is  a  large  consumer  of  the  materials 
for  which  standard  specifications  are  prepared.  In  addi- 
tion to  the  home  government  of  England,  the  govern- 
ments of  India,  New  South  Wales,  Queensland,  South 
Australia  and  Victoria  have  subscribed  to  the  support  of 
the  work.  The  British  Electrical  &  Allied"  Manufac- 
turers' Association,  the  Cable  Makers'  Association,  the 
Electrical  Contractors'  Association,  the  Incorporated 
Association  of  Electrical  Power  Companies,  the  Incor- 
porated Municipal  Electrical  Association  and  the  Insti- 
tution of  Electrical  Engineers  also  give  direct  financial 
support  to  the  movement.  Many  municipal  authorities 
which  operate  electricity  departments  also  contribute 
toward  the  expense. 


"The  completeness  of  the  organization,"  Mr.  le  Mais- 
tre said,  "is  indicated  by  the  fact  that  under  the  main 
committee  there  are  more  than  100  sectional  committees 
and  sub-committees  with  a  total  membership  of  between 
600  and  700.  It  has  been  stated  that  this  is  the  greatest 
private  co-operative  effort  ever  made  in  England.  The 
members  of  the  committee  realized  when  they  started 
that  they  were  embarking  on  a  campaign  of  education, 
and  they  have  steadily  maintained  high  standards. 

"Sir  John  Wolfe  Barry,  K.C.B.,  whose  father  built 
the  Houses  of  Parliament,  was  the  projector  of  the 
movement.  When  the  electrical  work  was  commenced 
in  so  small  a  way  there  was  fear  that  originality  and 
independence  would  be  lost.  But  the  increase  in  the 
power  and  the  influence  of  the  movement  was  rapid  as 
its, economic  possibilities  began  to  be  more  appreciated. 

"In  the  electrical  industry  alone,  before  the  committee 
began  its  work,  the  multiplicity  of  specifications  was  a 
great  burden  to  the  manufacturers,  especially  in  cost 
of  tendering.  The  development  of  the  committee's  work 
has,  however,  largely  remedied  this,  for  its  specifica- 
tions are  accepted  throughout  Great  Britain  and  the 
Empire  by  all  classes  of  purchasers,  government  depart- 
ments, as  well  as  municipal  bodies  and  corporations 
generally.  Lloyd's  Register,  Bureau  Veritas  and  other 
interests  of  importance  are  absolutely  in  accord  with 
the  purposes  of  the  committee.  Its  work  is  above  sus- 
picion from  any  quarter. 

"The  form  of  organization  has  undergone  little  change 
in  principle  from  the  beginning.  The  main  committee 
is  practically  an  administrative  body.  As  recently  as 
two  years  ago  the  electrical  section  was  modified  con- 
siderably and  its  operation  made  more  effective.  It  has 
now  a  section  representing  practically  every  part  of  the 
industry. 

Standardization,  Not  Crystallization 

"In  the  movement  in  England  One  of  the  chief  aims 
of  the  committee  has  been  to  insure  that  standardiza- 
tion does  not  become  crystallization,  and  to  this  end 
all  its  specifications  come  up  for  revision  annually.    The 
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point  of  view  is  held  that  standard  specifications  must 
be  susceptible  of  development  and  revision  if  they  are 
to  keep  pace  with  the  industry.  The  strong  purpose  of 
the  work  is  to  promote  interchangeability  and  stand- 
ardization of  performance,  and  to  avoid  any  interfer- 
ence with  progress  and  design. 

"It  should  be  mentioned  that  the  growth  of  the  elec- 
trical section  of  the  movement  is  due  in  large  measure 
to  the  close  co-operation  of  the  British  Electrical  & 
Allied  Manufacturers'  Association.  Before  the  organi- 
zation of  that  body  there  was  no  effective  means  of 
obtaining  the  consensus  of  opinion  of  the  industry. 
The  Manufacturers'  Association  has  a  standardization 
committee  of  its  own  under  the  able  chairmanship  of 
Mr.  A.  R.  Everest,  who  has  worked  very  hard  to  promote 
the  success  of  this  work." 

Mr.  le  Maistre  spoke  with  much  pleasure  of  the  ex- 
tremely courteous  way  in  which  the  American  standard 
committee  had  received  the  criticisms  offered  by  the 
British  committee  on  the  American  standardization 
rules,  and  hoped  that  at  the  meeting  which  was  to  take 
place  at  Atlantic  City  the  British  rules  would  be  taken 
into  account  by  the  American  committee  with  a  view  to 
his  taking  back  criticism  of  the  Americans  which  would 
be  of  material  assistance  when  the  British  rules  are 
revised  next  autumn. 

"No  one  appreciates  more  than  the  British  committee 
this  genuine  effort  toward  co-operation,"  he  added. 
"With  the  specifications  which  are  to  be  issued,  the 
ratings  of  American  and  British  machinery  will  be 
comparable." 

Mr.  le  Maistre  spoke  only  briefly  of  the  conditions 
in  England  arising  from  the  war.  "The  war  has  taught 
us  co-operation  such  as  we  never  dreamed  of,"  he 
declared. 

In  discussing  his  trip  to  Canada,  the  visitor  expressed 
gratification  that  there  are  signs  of  closer  co-operation 
between  the  American  and  the  Canadian  committees, 
and  that  there  is  every  probability  of  some  of  the  mem- 
bers of  the  Canadian  committee  attending  the  A.I.E.E. 
convention. 

Co-operation  Desirable  Here 

"Co-operation  under  one  roof  is,  in  my  opinion,"  de- 
clared Mr.  le  Maistre,  "a  most  desirable  policy.  I  am 
sure  that  it  is  especially  desirable  in  a  country  like  the 
United   States,   which   is   so  vast   in   industry   and   re- 


sources that  people  have  to  think  and  act  in  big  terms. 
Indeed,  I  am  glad  to  see  that  a  definite  movement  has 
now  been  launched  with  a  view  to  the  establishment  in 
America  of  a  central  organization  such  as  we  have  in 
Great  Britain — a  representative  American  standard 
committee." 

One  work  which  the  British  committee  has  done  is  in 
connection  with  the  war,  a  point  which  has  a  bearing 
on  the  preparedness  movement  in  this  country.  The 
committee  offered  its  services  to  the  Ministry  of  Muni- 
tions, and  its  help  has  been  asked  on  various  occasions 
by  officers  of  the  War  Office  and  the  Admiralty.  Leslie 
S.  Robertson,  the  secretary  of  the  committee  from  its 
inception  in  1900,  was  made  assistant  director  of  pro- 
duction in  the  Ministry  of  Munitions  Department.  He 
lost  his  life  with  Lord  Kitchener. 

Another  work  of  the  committee  is  the  translation  into 
French  of  the  new  British  standardization  rules  for 
electrical  machinery.  This  has  been  accomplished 
through  the  aid  of  the  central  office  of  the  I.E.C.,  and 
the  translation  has  received  the  approbation  of  the  presi- 
dent of  the  French  electrotechnical  committee. 

In  speaking  of  his  visit  to  the  various  industrial 
works,  Mr.  le  Maistre  remarked  that  no  words  of  his 
could  adequately  express  his  gratitude  for  the  extraor- 
dinary generosity  and  courtesy  he  had  received  from 
one  and  all  with  whom  it  had  been  his  privilege  to  come 
in  contact.  The  genuine  kindness  shown  him  would  re- 
main the  outstanding  feature  of  what  had  been  to  him 
a  veritable  educational  tour.  "America  is  a  wonderful 
country  with  a  grandeur  of  outlook  little  appreciated  by 
those  who  have  not  visited  her  shores,"  he  said. 


Industrial  Plant   Substations  Costs 

The  references  to  figure  numbers  in  the  tables  on 
pages  1356  and  1357  of  the  Electrical  World  for  June 
10  do  not  check  with  the  figure  numbers  used  with  the 
illustrations.  Under  Table  II  reference  to  Fig.  2  should 
be  omitted  and  the  first  line  made  to  read:  The  instal- 
lation is  rated  at  200  kva.  Under  Table  III,  Fig.  3 
should  be  changed  to  Fig.  2.  Under  Table  V,  Fig.  5 
should  be  omitted  and  the  first  line  made  to  read :  The 
installation  is  rated  at  200  kva.    Under  Table  VI,  Fig. 

6  should  be  changed  to  Fig.  3.    Under  Table  VII,  Figs. 

7  and  8  should  be  changed  to  Figs.  5  and  6,  and  under 
Table  VIII,  Fig.  9  should  be  changed  to  Fig.  8. 
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The  Testing  of  Household  Appliances 

How  tlu-  Safety,   Efficiency,   Kconomy  and  Durability  of  Devices  to  Be  Offered  for  Sale  to 
Customers  Are  Investigated  by  a  Large  Public  Service  Organization 

Bl    II.    A     COZZENS,  .lie. 


WITH  the  great  variety  of  motor-driven  appliances 
ami  electrically  heated  devices  now  offered  on  the 
market,  it   sometimes  ben  mes  desirable  to  deter 

mine  which  appliances  in  particular  fulfill  given  require 

meats  of  safety,  COSt,  efficiency  and  durability,  so  that 
their  sale  may  be  locally  encouraged  for  the  most  satis- 
factory  development    <>i'   the   residence   load    from    th< 

standpoints   of   both    the  electric   lighting   company   and 

the  customer. 

The  testing  of  each  type  of  household  appliance  of- 
fered for  sale  by  its  various  electric  -hops  is  now  being 
carried  on  by  one  large  public  service  organization  in 
the  Mast,  and  the  methods  used  in  its  laboratories  for 
investigating  the  energy  consumption,  safety,  and  con- 
struction of  these  devices,  are  described  in  the  following 
paragraphs.  The  term  "testing"  in  connection  with 
these  studies  is  in  a  way  out  of  place,  for  the  testing  of 
one  of  these  domestic  appliances  involves  vastly  more 
than  a  mere  determination  of  its  economy  and  operat- 
ing characteristics. 

The  first  test  of  any  appliance  should  be  a  close 
examination  of  the  apparatus  to  insure  that  it  is  safe 
in  the  hands  of  non-technical  people,  and  particularly 
in  the  hands  of  the  housewife.  Many  appliances  with 
the  best  of  operating  qualities  have  been  rejected  in  the 
laboratory  above  referred  to  because  they  fell  short  of 
the  standards  of  safety. 

After  such  an  examination,  the  first  test  made  is  that 
for  grounds.  This  test  consists  of  ringing  through  with 
a  magneto  between  one  side  of  the  cord  and  the  frame- 
work of  the  appliance.  It  is  advisable  to  supplement 
this  test  with  a  pressure  of  600  volts  direct  current 
imposed  across  the  same  points,  selecting  various  places 
on  the  framework.  This  test  shows  the  appliance  to  be 
free  from  grounds  and  to  have  an  insulation  which  will 
stand  several  times  its  rated  voltage. 

In  the  testing  of  commercial  appliances  the  results 
sought  are  different  from  those  in  tests  on  other  forms 
of  apparatus.  The  chief  concern  is  the  cost  of  opera- 
tion. The  average  housewife  contemplating  the  pur- 
chase of  a  percolator  is  interested  in  but  two  points: 
(1)  the  durability,  and  (2)  the  cost  of  operation  as 
compared  with  the  old-fashioned  coffee  pot  on  the  stove. 
The  fact  that  the  percolator  will  boil  a  given  number  of 
cubic  centimeters  of  water  in  a  certain  number  of  sec- 


ond a  is  of  no  avail  to  her.  The  second  test  involves 
the  determination  of  the  current  taken  by  the  device  at 
the  rated  voltage.  The  test  is  elaborated  by  securing 
readings  of  the  voltage  and  the  watts,  from  which  the 
power  factor  may  be  computed. 

Design  of  Test  Table  and  Circuits 

In  laboratories  where  considerable  testing  of  house- 
hold appliances  is  done  a  special  table  designed  for  these 
tests  can  be  advantageously  used.  The  wiring  diagram 
of  such  a  table  is  shown  below.  One  side  of  the 
table  is  equipped  with  a  receptacle  to  which  the 
appliance  to  be  tested  is  connected.  In  the  same  circuit 
are  the  voltmeter,  ammeter  and  wattmeter,  as  well  as 
rheostats  for  regulating  the  voltage.  Short-circuiting 
switches  are  provided  for  instrument  protection.  On 
the  other  side  of  the  table  are  provided  a  number  of 
receptacles  to  which  appliances  on  "life  test"  may  be 
connected.  The  table  top  is  made  of  transite  or  some 
non-inflammable  material. 

The  next  test  is  to  determine  the  durability  and  rug- 
gedness  of  the  appliance.  For  household  devices  which 
nave  heating  elements,  such  as  electric  irons,  curling 
irons,  radiation  heaters  and  toasters,  etc.,  the  heat- 
ing element  is  submitted  to  a  "life  test."  This  test 
consists  of  operating  the  appliance  continuously  for  a 
certain  number  of  hours.  A  fair  test  is  to  keep  the 
device  on  the  circuit  for  from  800  to  1000  hours.  A 
few  years  ago  not  many  elements  would  stand  this  test, 
but  with  the  heating  elements  manufactured  to-day  the 
percentage  of  failures  is  very  small.  Current  readings 
should  be  taken  with  an  ammeter  every  100  hours  or 
so  to  determine  the  effect  of  length  of  service  on  the 
operating  cost. 

Appliances  standing  the  life  test  are  next  dismantled 
and  their  heating  elements  are  examined.  With  a  little 
experience  the  tester  will  soon  be  able  to  decide  on  the 
merits  of  various  types  of  elements. 

•  Time-Temperature  Tests  of.  Heating  Appliances 

For  appliances  used  to  heat  water  or  to  provide  heat 
for  cooking,  a  valuable  test  consists  in  taking  time- 
temperature  readings  in  conjunction  with  the  regular 
instrument  readings.  An  accompanying  curve  shows 
how  such  readings  are  plotted  for  an  immersion-type 
water  heater.  Water  is  drawn  from  the  city  mains  and 
put  in  the  glass  or  container  and  the  temperature  re- 
corded. The  current  is  turned  on  and  readings  of  the 
temperature  and  current  are  taken  every  minute.     The 
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temperature  curve  rises  quite  rapidly  and  then  follows 
a  straight  line  along  the  boiling  temperature.  The 
current  taken  is  a  maximum  at  the  start,  gradually  fall- 
ing off  as  the  resistance  decreases. 

It  is  obvious  that  various  results  may  be  obtained 
depending  on  the  quantity  of  water  used  in  these  time- 
temperature  tests.  For  small  immersion  heaters  it  is 
advisable  to  predetermine  the  amount  of  water  used  so 
that  the  test  results  of  different  heaters  may  be  com- 
pared with  some  accuracy.  With  percolators  and  tea 
urns  the  capacity  of  the  container  governs  the  amount 
of  the  water,  so  that  such  appliances  having  the  same 
capacity  can  readily  be  compared  as  to  economy. 

With  electric  ovens  and  fireless  cookers  the  same  rela- 
tion between  the  time  and  temperature  may  be  ob- 
served. A  sketch  herewith  shows  curves  for  a  fireless 
cooker  having  three  heats — low,  medium  and  high.  A 
thermometer  is  inserted  in  the  oven  and  readings  are 
taken  every  five  or  ten  minutes  until  the  maximum  tem- 
perature for  that  heating  position  is  reached.  The  heat 
retention  characteristic  is  obtained  by  recording  the 
temperatures  as  they  decrease,  from  the  time  the  cur- 
rent is  shut  off  to  the  time  the  oven  reaches  room  tem- 
perature. These  curves  are  of  value  in  comparing  the 
heat-insulating  qualities  of  various  cookers. 

There  are  now  on  the  market  many  makes  of  portable 
pumps  for  use  in  garages.  The  power  taken  by  these 
pumps  varies  with  the  pressure  against  which  they  oper- 
ate. Another  curve  reproduced  on  this  page  gives  the 
current  plotted  against  the  pressure  in  pounds  per 
square  inch.  These  readings  were  obtained  by  gradually 
closing  the  valve  in  the  air-delivery  hose. 

Overload  Tests  on  Vacuum  Cleaner 

The  usual  procedure  in  the  testing  of  vacuum  cleaners 
consists  in  examining  the  cleaner  for  some  new  feature 
or  accessory.  The  vacuum  cleaner  represents  probably 
the  greatest  development  in  the  line  of  household  appli- 
ances. It  is  remarkable  that  these  refinements  come  in 
with  every  new  model.  The  current  taken  with  the 
cleaner  doing  various  grades  of  work  with  different 
tools  for  the  sweeping,  brushing,  blowing  and  similar 
operations  should  be  measured.  The  air  delivery  on  the 
exhaust  side  may  be  ascertained  by  the  use  of  a  Venturi 
tube,  and  this  figure  will  give  a  basis  for  comparing 
the  fan  capacities  of  the  different  makes  of  cleaners. 
At  the  present  time  there  are  a  great  number  of  cleaners 
on  the  market,  and  all  have  about  the  same  economy  of 
energy  consumption  so  that  the  greatest  attention  should 
be  directed  at  the  class  of  work  done,  the  facility  of 
operation  and  the  practicability  of  the  various  "im- 
provements." 

With  motor-driven  apparatus  two  observations  should 
be  made  which  have  a  more  or  less  important  bearing 
on  the  operation  of  the  machine,  and  also  on  the  circuit 


to  which  it  is  connected.  The  first  is  the  current  taken 
with  the  motor  blocked.  This  will  give  a  figure  showing 
the  amperes  on  the  circuit  if  the  motor  be  stalled  due 
to  an  overload  or  to  some  mechanical  disarrangement. 
The  other  observation  is  the  maximum  swing  on  the 
ammeter  when  the  switch  is  closed.  This  reading  rep- 
resents only  an  instantaneous  load,  but  is  in  some  cases 
found  to  be  excessive,  sometimes  equalling  several  times 
the  rated  current  taken  of  the  motor.  These  readings 
are  valuable  in  determining  whether  it  is  practical  to 
operate  the  appliance  on  a  house  circuit  protected  by 
small  fuses. 

Another  point  in  connection  with  large  motor-driven 
machines,  such  as  washing  machines,  involves  running 
the  machine  for  a  period  of  an  hour  or  more,  and  ob- 
serving the  initial  and  final  temperatures  of  the  motor. 
Too  often  much  of  the  manufacturer's  ingenuity  is  spent 
on  the  washer,  and  the  motor  rating  employed  is  a  sec- 
ondary consideration,  the  result  being  that  the  motor 
is  too  small  for  the  work  and  heats  to  excess. 

Standardizing  Appliance  Tests 

In  closing,  a  brief  word  of  caution  should  be  written 
about  standardization  of  tests.  It  is  obvious  that  in 
all  tests  there  must  be  some  form  of  standardization,  or 
the  investigator  would  be  unable  to  compare  the  results 
obtained  from  different  appliances.  With  some  types  of 
apparatus  encountered  in  power-plant  practice  this  is 
not  a  difficult  procedure.  With  household  appliances, 
however,  the  field  is  so  broad  and  the  uses  are  so  diver- 
sified that  standardization  can  be  only  approximated. 

Thus,  for  instance,  with  washing  machines  a  relation 
should  be  established  between  the  capacity  of  the 
machine  in  gallons  and  the  weight  in  pounds  of  the 
clothes  used  during  the  test.  In  this  way  a  small  washer 
will  not  be  overloaded,  and  the  washer  with  a  large  tank 
tested  running  light.  With  vacuum  cleaners,  it  is  ad- 
visable, when  possible,  to  follow  the  same  routine  with 
each  make  of  cleaner,  using  a  rug  kept  for  such  tests. 

Tests  of  other  appliances  can  be  standardized  only  by 
experience,  but  the  chief  aim  in  every  case  should  be, 
of  course,  to  duplicate  every-day  operating  conditions. 
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The  clock-golf  eouree  of  Mm ■  Fori 
Mitchell  ( l\y.)  Country  Club  pictured  at 
i  he  lefl  i  lighted  by  six  750  watl  Mazda 
lamp  Inclo  ed  in  tee!  reflectors  and 
mounted  on  pipe     tandarda.     The   L8  ft. 

cross-arms     BUipend     the     lamp       at      I 

height  of   M   ft,  above  the  ground.     A 
uniform   intensity  of  about  .'{  fool  can 
dies  is  maintained  over  the  entire  cow 
ii  ctive  of  the  location  of  the  holes 

of   the   clock   and   court-golf  courses. 


The   Pageant   of   Newark,"  depicting 

the  history  of  New  Jersey's  great  in- 
dustrial center  since  the  landing  of 
Robert  Treat  250  years  ago,  was  pre- 
sented last  month  with  the  aid  of  flood- 
lamp  projectors  as  one  feature  of  the 
May-to-October  celebration  now  being 
held  by  the  merchants  and  manufac- 
turers of  the  city.  The  scene  illustrated 
herewith  was  lighted  by  forty-five  pro- 
jectors, each  containing  a  500-watt  Edi- 
son Mazda  gas-filled  lamp.  Most  of 
these  projectors  were  mounted  behind 
the  audience,  but  several  powerful  lamps 
hidden  in  the  wings  aided  in  lighting  the 
stage  setting. 


The  football  practice  field  at  the  Chi- 
cago University  lighted  by  two  1000- 
watt  projector  units.  The  lamps  are 
mounted  at  a  height  of  bO  ft.  on  top  of 
the  gymnasium  roof  and  are  situated 
about  150  ft.  from  the  field.  Both  Coach 
Huff  of  the  University  of  Illinois  and 
Coach  Stagg  of  Chicago  University  have 
utilized  flood-lighting  in  teaching  foot- 
ball to  their  squads.  This  use  of  elec- 
tric light  has  proven  of  particular  value 
in  getting  in  more  hours  of  practice  after 
university  classes  are  over.  The  'varsity 
elevens  easily  execute  some  of  the  most 
difficult  plays  under  this  artificial  illumi- 
nation. 


Night  lighting  of  tennis  courts  by  the 
"overhead"  and  "side-line"  methods  are 
illustrated  in  this  picture.  In  these 
courts  at  Gwynn  Falls  Park,  Baltimore, 
Md.,  the  left-hand  court  is  lighted  by 
four  1000-watt  Mazda  C  lamps,  sus- 
pended over  the  center  line  of  the  court, 
while  the  right-hand  court  is  equipped 
with  twelve  400-watt  lamps  along  the 
side  lines.  The  latter  court  appears  to 
be  the  favorite  with  the  local  players. 
However,  the  center  line  method  is  rec- 
ommended as  being  more  economical 
when  groups  of  adjacent  courts  are  to 
be  lighted.  Tennis  is  a  strenuous  game, 
and  electric  illumination  makes  the  tape- 
lined  courts  available  during  those  de- 
lightful hours  of  the  evening  when  grate- 
ful relief  is  afforded  from  the  heat  and 
glare  of  the  day. 
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Recreations — 


Applications  of  Electric  Light  that  Enable  Busy  Day  Workers  to  Enjoy  Gol/,  Tennis,  Bath- 
ing, Trap-Shooting  and  Outdoor  Spectacles  During  Cool  Hours   of  Summer   Evenings 


One  of  Chicago's  municipal  bathing 
beaches  lighted  over  an  area  800  ft. 
long  by  400  ft.  wide,  by  ten  1000-watt 
projector  lamps.  The  units  are  situated 
on  a  tower  65  ft.  high,  at  one  end  of 
the  beach.  Even  the  intake  crib  in  the 
center  of  the  picture,  which  is  three- 
quarters  of  a  mile  from  shore,  was 
clearly  visible  by  light  from  the  pro- 
jectors, in  spite  of  the  fact  that  no 
lamps  were  focused  on  it.  Such  electric 
flood  lighting  enables  the  great  work-a- 
day  public  to  enjoy  its  bathing  beaches 
to  the  fullest  at  the  close  of  long,  hot 
days  of  toil,  with  the  assurance  of  safety 
to  young  and  old  under  the  watchful 
eyes  of  the  life  guards. 


Projectors  for  trap-shooting  illumina- 
tion are  shown  in  the  daylight  picture. 
In  one  shoot  held  by  the  light  of  these 
lamps  ninety-nine  of  a  possible  100  clay 
pigeons  were  broken.  The  night  picture 
shows  trapshooters  in  action  under  the 
illumination  of  six  1000-watt  projectors 
mounted  on  the  clubhouse  roof  behind 
the  shooters.  With  no  changes  in  the 
setting  of  the  traps,  or  in  the  color  of 
the  "birds,"  the  shooters  made  night 
scores  equivalent  to  those  made  by  day- 
light. 


The  Sheepshead  Bay  Military  Tourna- 
ment held  this  spring  within  the  grounds 
of  the  famous  New  York  City  race  track 
of  that  name,  involved  the  lighting  of 
an  area  1500  ft.  by  1800  ft.  (see  picture 
below).  The  equipment  comprised  115 
flood-lighting  projectors,  each  equipped 
with  a  500-watt  Mazda  C  concentrated- 
filament  lamp.  The  projectors  were 
mounted  on  the  grandstand  about  50  ft. 
high  on  small  platforms  in  front  of  the 
second  tier  of  boxes.  All  lamps  were 
focused  for  maximum  concentration,  ex- 
cept those  at  the  ends,  which  were  ar- 
ranged to  give  a  wide  beam  to  light  the 
approach  of  troops. 


The  illumination  of  the  great  1500-ft. 
by  1800-ft.  inner  field  during  the  Sheeps- 
head Bay  military  tournament  was  very 
pleasing  and  effective.  In  looking  over 
the  field  from  the  grandstand  there  ap- 
peared a  great,  softly-lighted  area,  sur- 
rounded by  darkness.  No  source  of  light 
appeared  in  the  line  of  vision,  but  the 
intensity  on  the  field  was  sufficiently 
high  so  that  even  the  khaki-uniformed 
soldiers  lying  down  in  the  skirmish  drills 
could  be  distinctly  seen.  The  area  illu- 
minated was  one  of  the  largest  ever 
flood-lighted. 
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Domestic  Water  Heating  by  Electricity  versus  Gas 


Electrical  Energy  at  1.3  Cents  Declared  Comparable  to  Dollar  Gas — How  Addition 

of  Water  Heater  in  Dwelling  Where  Electric  Range  Is  Installed 

May  Double  Company  Income 

By  R.  L.  Webb 


The  coal  of  heating  water  by  electricity  for  house- 
hold USe  is  not.  as  great  as  many  customers  and  some 
central  station  managers  have  come  to  believe.  It  is 
more  than  likely  that  the  cause  for  dissatisfaction 
among  consumers  about  the  cost  might  be  almost  en- 
tireh  removed  if  they  did  not  expect  to  use  electricity 
the  same  as  they  are  accustomed  to  use  gas,  but  the 
root  of  the  trouble  lies  with  the  central  station  men 
themselves,  for  they  must  show  the  consumer  how  the 
i  ost  of  the  methods  of  heating  water  compare,  and  ex- 
plain what  the  actual  costs  are  when  electric  water 
heating  is  properly  done.  It  is  greatly  to  the  interest 
of  the  central  station  to  do  this  because  electric  water 
heating  can  be  made  a  very  desirable  supplement  to 
the  electric  range  load,  even  when  assumed  at  a  very 
low  rate. 

The  writer  recently  made  an  investigation  of  the  re- 
quirements of  electric  hot-water  heaters  in  small  fam- 
ilies, and  after  compiling  statistics  on  this  phase  of 
the  question,  visited  all  of  the  central  stations  west  of 
the  Rocky  Mountains.  It  is  proposed  to  sum  up  in  the 
following  a  view  of  the  subject  based  on  this  study, 
which  has  extended  over  a  period  of  eight  months. 

Comparative  Efficiency  of  Heaters 

The  first  step  in  the  study  of  the  situation  was  to 
find  out  the  exact  cost  of  heating  water  by  gas.  Two 
general  types  of  gas  heaters  were  found  to  be  in  use: 
(1)  The  copper-coil  circulating  gas  heater  connected  to 
the  range  boiler,  usually  in  the  30-gal.  size,  and  which 
is  generally  sold  by  gas  companies  for  $17  installed; 
and  (2)  the  instantaneous-type  gas  heater,  which  costs 
more  than  $100.  The  latter  is  operated  by  a  thermostat 
and  pilot  lamp.  Both  of  these  heaters  were  carefully 
tested. 

The  efficiency  of  the  copper-coil  type  was  found  to  be 
50  per  cent,  and  that  of  the  instantaneous  type  60  per 
cent.  The  latter  value  did  not  include  the  gas  con- 
sumed by  the  pilot  lamp.  Several  makes  of  electric  cir- 
culation type  heaters  were  also  tested  and  these  were 
found  to  be  about  95  per  cent  efficient. 

From  these  data  the  following  comparison  between 


electricity  and  gas  has  been  made:  With  gas  of  600 
lb.-Fahr.  heat  units  per  cubic  foot,  costing  $1  per  1000  cu. 
ft.,  1  cent's  worth  of  gas  contains  6000  heat  units.  With 
the  copper-coil  gas  heater  of  40  per  cent  efficiency,  2400 
heat  units  will  be  delivered  into  the  water  for  1  cent, 
while  with  the  instantaneous  type  60  per  cent,  or  3600 
heat  units  will  be  delivered  for  1  cent.  Taking  1  kw.-hr. 
as  the  equivalent  of  3412  lb.-Fahr.  heat  units,  and  at  an 
efficiency  of  95  per  cent,  it  was  found  that  3200  heat 
units  are  delivered  into  the  heater  per  kilowatt-hour 
consumed.  Therefore,  to  keep  the  cost  of  heating  by 
electricity  down  to  the  cost  of  gas  heating  with  the 
copper-coil  heater,  energy  must  sell  for  3200/2400,  or 
1.3  cents  per  kilowatt-hour.  Comparing  with  the  in- 
stantaneous type  of  gas  heater,  the  rate  would  have  to 
be  3200/3600,  or  0.89  cent  per  kilowatt-hour.  From 
this  data  Fig.  1  has  been  plotted,  comparing  the  two 
gas  heaters  with  different  rates  per  kilowatt-hour  for 
electricity. 

Combination  Range  and  Water-Heater  Service 

These  rates  for  electricity  appear  very  low,  so  a  way 
to  justify  them  was  sought.  It  seems  to  be  the  con- 
sensus of  opinion  of  the  various  companies  visited  that 
the  average  consumption  of  energy  per  range  is  100 
kw.-hr.  per  month;  that  the  average  total  range  load 
is  5  kw.,  and  that  the  diversity  factor  is  about  5.  This 
would  give,  at  a  3-cent  cooking  rate  (100  kw.-hr.  at  3 

$3  00 
cents)— -^ —  X  ^  diversity  factor,  $3  per  kilowatt  peak 
5  kw. 

load,  or  $36  per  year.  As  the  range  is  not  in  use  more 

than  four  hours  per  day,  the  remaining  twenty  hours 

could   be   used  to  advantage  in  heating  water.     This 

would  not   require  any  additional   investment  on  the 

part  of  the  central  station  company,  and  by  using  a 

well-insulated  storage  tank  this  four-hour  period  can 

b?  adequately  supplied  from  storage. 

A  careful  investigation  was  made  to  find  the  amount 

of  hot  water  required  in  families  for  baths,  washing, 

etc.,  using  different  sized  heaters  and  tanks.  Recording 

thermometers  and  water  meters  were  used  and  it  was 
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FIG.  1 — COMPARISON  OF  COST  OF  ELECTRIC  WATER  HEATING 
AT  VARIOUS  RATES  FOR  ELECTRICITY,  WITH  COST  OF  HEATING 
BY  GAS  AT  $1   PER  1000  CU.  FT. 


400  800         1200        1600         2000   .     2400       2800 

Gallons  of  Water  Raised  100°,  per  Month  of  600  Hrs.  (or  20  Hrs. per  Day) 

0    6.8    13    20     26    33   40    46    52 .  59     66    72     79    85    92  100 

Gallons  of  Water  Raised  \00°,  per  Day 

FIG.  2 — COMPARATIVE  COSTS  OF  OPERATING  GAS  WATER  HEATERS, 
AND  750-WATT,  1000-WATT  AND  1200-WATT  ELECTRIC 
HEATERS 
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found  that  10  gal.  of  water  at  160  deg.  Fahr.  per  per- 
son per  day  is  amply  sufficient.  This  can  be  supplied 
by  a  750-watt  heater  for  the  average  family  of  about 
five  persons.  By  the  use  of  a  double-throw  switch  so 
connected  that  when  the  range  is  in  use  the  heater  is 
cut  off,  the  demand  could  never  be  greater  than  that  of 
the  range.  This  double-throw  switch  was  connected,  in 
the  case  of  one  company,  so  that  while  the  energy  for 
the  range  passed  through  the  meter,  that  for  the  heater 
was  taken  off  outside  of  the  meter.  This  enabled  a  num- 
ber of  companies  to  give  a  flat  monthly  rate  for  water 
heating. 


Several  companies  have  a  rate  of  3.5  mills  per  con- 
nected watt  of  water-heater  capacity  per  month,  using 
a  double-throw  switch  for  the  range  installations.  On 
this  rate  the  minimum  cost  was  $2  per  heater  per 
month.  Under  this  arrangement  the  cost  amounted  to 
$2.63  per  month  for  a  750-watt  heater.  This  practically 
doubles  the  income  from  the  range  business,  for  it  adds 
$31.50  per  year  for  water  heating  to  the  average  range 
income  of  $36  per  year,  making  a  total  of  $67.50  per 
year  without  any  increase  in  investment  on  the  part  of 
the  central  station.  In  Fig.  2  this  rate  is  compared  with 
the  cost  of  heating  water  with  the  two  gas  heaters. 


What  to  Do  in  Fan  Time 


The  Dealer  Must  Prepare  in  Advance  for  the  Hot-Weather  Rush — Making  Use  of  the  Selling 
Helps  Furnished  by  Fan  Manufacturers — The  Five  Classes  of  Fan  Buyers 

By  Earl  E.  Whitehorne 


THERE  is  just  one  thing  to  do  in  fan-time — sell 
fans. 
It  is  a  curious  habit  of  the  mind  that  makes 
a  man  refuse  to  learn  and  discount  the  beguiling 
tricks  of  the  weather.  Each  year  it  gets  between  the  lo- 
cal dealer  and  his  fan  campaign  and  costs  him  money, 
for  summer  seems  long  in  coming  and  he  waits  and  is 
not  ready  when  the  hot  wave  brings  its  opportunity.  Yet 
everything  is  provided  on  a  silver  platter  nowadays,  and 
no  dealer  need  fail  to  do  a  good  fan  business  if  he  will. 
But  fan  time  is  the  time  to  sell  fans,  and  sell  them  hard 
right  then. 

A  fan  campaign  is  temperamental.  It  refuses  to  be 
tied  down  to  the  calendar.  It  must  be  taken  hot  or  not 
at  all — and  when  you  come  to  think  of  it — why  not? 

On  Being  "Prepared" 

It  is  hard  for  most  men  to  hold  the  proper  necessary 
mental  attitude  toward  an  "outlaw"  campaign  of  this 
kind,  the  point  of  view  that  recognizes  that  behind  the 
relative  appeal  of  all  the  things  he  might  do — the  press- 
ing routine  work,  the  long-deferred  important  job,  the 
personal-hobby  line,  or  the  fan  campaign  that  wants  to 
upset  every  schedule — is  the  unit  value  of  a  dollar  bill. 
For,  after  all,  what  does  it  matter  what  he  gives  his 
mind  to  during  any  one  month  if  he  but  spurs  his  busi- 
ness on  and  masses  the  greater  profits.  When  fan-time 
comes,  no  other  normal  selling  opportunity  can  offer 
contractor  or  dealer  such  a  market  for  good  selling,  and 
since  it  will  not  wait  convenience  every  ounce  of  energy 
and  enthusiasm  should  be  put  into  selling  fans  whenever 
summer's  coming  shall  point  out  the  date.  Right  at  that 
time  there  actually  is  nothing  else  as  valuable,  as  neces- 
sary and  as  promising  in  quick  returns,  and  why  should 
any  part  of  it  be  negligently  thrown  away?  Behold, 
the  prize  is  ready  for  the  plucking. 

The  supporting  service  that  is  generously  provided 
nowadays  by  fan  manufacturers  arms  every  eager  dealer 
for  success  if  he  will  utilize  it.  He  need  not  fear  for 
the  results  because  of  his  own  inexperience  or  lack  of 
time  for  making  ammunition.  The  manufacturer  will 
put  the  power  in  the  dealer's  window,  in  his  letters,  in 
his  newspaper  ads,  and  in  his  salesmen's  mouths  for 
him  if  he  will  but  supply  the  purpose  and  the  stimulat- 
ing force  of  an  enthusiasm  applied  day  after  day  to  sell- 
ing fans  one  after  another  for  ample  profits.  Surely 
this  is  meeting  him  half  way — and  more.  It  is  a  pity 
that  so  many  local  men  will  not  prepare  and  then  bestir 
themselves  a-plenty  when  the  hour  comes. 

Cream  rises,  but  there  is  far  more  than  the  first  day's 


skimming  in  a  pan  of  milk,  and  there  is  more  for  every 
man  in  selling  fans  than  just  the  counter  sales  that 
come  heat-driven  to  your  store.  For  everyone  who  rises 
to  the  surface  in  the  flood  of  cream,  there  are  a  dozen 
others  ready  to  buy  but  not  to  come  and  clamor,  other 
dozens  who  will  be  responsive  to  a  selling  impulse  to  a 
varying  degree,  and  in  the  aggregate  these  present  the 
greater  opportunity.  To  tap  it  needs  publicity  and 
follow-up.  The  dealer  must  be  ready  when  fan-time 
comes. 

Five  Classes  of  "Prospects" 

This  being  ready  is  not  half  as  complicated  as  a  busy 
man  is  apt  to  think  it  is  going  to  be.  There  are  only 
about  five  places  to  sell  fans — the  homes;  the  stores; 
the  offices;  hospitals,  schools  and  other  institutions,  and 
the  shops  and  factories."  In  these  five  places  they  will 
need  fans  when  hot  weather  comes,  and  they  will  know 
well  that  they  need  them.  In  countless  cases  they  will 
buy  them  if  somebody  urges  them  with  proper  selling 
impulse.  But  the  question  is :  where  will  they  buy  them 
— from  what  dealer?     There  is  the  whole  problem. 

The  man  who  would  sell  fans  must  let  the  people 
know  he  sells  them.  First  by  sending  out  a  message  to 
all  the  people  that  he  knows — his  customers  upon  his 
books — that  he  is  selling  fans  and  that  they  should  buy 
them.  Then  spread  this  message  further  through  the 
mailing  out  of  advertising  matter  that  the  manufac- 
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(mi<  i  to  provide,  bj  a  clear  call  from  thenar 

papers  through  display  ads  at  the  righl  time.  Thej 
are  mosl  potent  reminders,  while  daj  bj  day  tin-  win 
dows  of  your  store  are  reaching  Btrangers  everj  hour 
and  driving  home  this  mental  calculation:  "Everybody 
nowadays  has  an  electric  fan.  I  ought  to  have  one,  too. 
Thej  sell  them  here."  And  then  behind  all  this  comes 
the  great  urgenl  demand  for  persona]  Belling  when  the 
heat  comes  hard,  bj  telephoning  people  whom  you  know, 
by  canvassing  big  offices  where  tans  are  Bold  nol  only 
for  their  comfort,  hut  for  efficiency,  to  those  stores 
where  good  air  builds  up  business,  and  the  merchant 

knows  it,  and  to  those  factories  where  it  can  lie  demon- 
strated that  both  breeze  tans  and  exhaust  fans  should 
be  Utilized  for  the  same  good  reason  thai  steam  heat  is 
used   in   winter   time      to  make  the  workers  comfortable 


that  thej  may  work  the  faster  and  thai  they  will  make 

fewer    mistakes. 

in  fan  time,  l  say    those  weeks  when  the  first  greal 

burden    Of   the   heat    assails   us   all      there   is   nothing 
important    to  the  dealer  as  this  Opportunity.     The  prob 
lem  of  how  to  sell  them  is  a  simple  one      he  knows  how. 

There  is  just  one  point  that  is  Indefinite,  the  question 
of  just  which  week  the  campaign  should  begin.    It  is  a 

matter  of  preparedness,  and  every  contractor  and  dealer 
who  has  not  yet  secured  an  ample  stock  of  fans  and 
ample  advertising  matter,  and  decided  to  whom  among 
his  five  classes  of  prospects  he  will  make  his  hard  drive, 
had  better  do  it  now,  for  he  will  find  that  the  other  work 
which  he  may  handle  at  any  time  can  be  more?  profitably 
held  up.  There  is  just  one  time  to  sell  fans — that's  fan- 
time. 


Figuring  Expenses  and  Profits  in  Contracting 

How  the  Electrical  Contractor  Can  Estimate  Probable  Costs  of  His  Business  in  Advance 
— Practical  Points  Concerning  Profits,  Abstracted  from  Paper  Read  Before  Missouri 

Electrical  Contractors'  Association 


By  O.  G 

Secretary    Kansas    City    Elect 

THE  man  who  contemplates  entering  any  business 
for  himself,  declared  Mr.  Pack,  will  find  it  useful 
to  consider  first  how  much  his  own  services  are 
worth  to  himself — in  other  words,  he  should  learn  the 
market  value  of  his  services  to  a  going  concern,  con- 
sidered without  financial  investment  on  his  part.  Con- 
tinuing, Mr.  Pack,  who  is  secretary  of  the  Kansas  City 
Electrical  Construction  Company,  pointed  out  that  no 
man  can  afford  to  enter  into  business  for  himself  if  the 
prospective  financial  returns,  exclusive  of  a  reasonable 
return  on  the  investment  required,  are  not  greater  than 
the  salary  he  might  earn. 

"If,  for  instance,""  said  Mr.  Pack,  "I  contemplate  go- 
ing into  the  electrical  contracting  business,  and  am 
capable  of  earning  $150  a  month  as  estimator  for  some 
reliable  contracting  firm,  it  would  be  foolish  for  me  to 
enter  business  for  myself  unless  I  am  reasonably  sure 
the  business  will  pay  me  more  than  $150  per  month. 
Furthermore,  a  capable  man  who  enters  the  contracting 
business  and  who  does  not  figure  his  services  as  high  as 
$150  a  month  is  making  a  mistake,  and  had  far  better 
continue  working  with  tools,  thereby  benefiting  both 
himself  and  the  electrical  business  as  a  whole.  I  insist 
that  this  is  a  very  reasonable  wage  for  the  smallest  of 
electrical  contractors  to  figure  their  services  worth,  and 
submit  the  following  evidence: 

The  Contractor  Should  Not  Forget  His 
Own  Salary 

"We  have,  for  example,  in  our  own  employ  at  least  six 
men  who  are  not  capable  of  conducting  a  contracting 
business  and  who  are  only  workmen  using  tools,  but  who 
have  earned  from  $1,200  to  $1,890  a  year  over  a  period 
of  three  years.  We  have  six  men  in  our  employ  whose 
wages  have  amounted  to  as  much  as  the  figure  above 
mentioned.  We  believe  that  if  the  man  with  only  the 
knowledge  and  ability  requisite  to  perform  the  physical 
labor  of  making  electrical  installations  is  entitled  to 
wages  such  as  those  mentioned,  then  certainly  the  elec- 
trical contractor,  who  has  the  knowledge  of  getting  and 
operating  the  business,  in  addition  to  the  skill  his  em- 
ployees have,  is  entitled  to  receive  compensation  for 
such  knowledge  and  ability. 


.  Pack 

rical    Construction   Company 

"I  doubt  that  there  are  many  electrical  contractors 
who  have  been  able  to  draw  more  than  this  amount  out 
of  their  businesses  without  seriously  inconveniencing 
their  bank  accounts.  The  point  I  am  trying  to  make  is 
to  impress  on  all  contractors  that  their  services  are 
worth  at  least  this  much,  and  that  this  matter  of  their 
own  salaries  is  the  first  item  they  must  figure  as  an 
overhead  expense  in  arriving  at  their  cost  of  doing 
business. 

Figuring  the  Yearly  Budget 

"The  nature  of  the  electrical  contracting  business  is 
such  that  one  should  estimate  it  on  a  yearly  basis,  owing 
to  the  long  time  it  takes  to  complete  some  installations. 
One  of  the  first  things  for  the  electrical  contractor  to 
do  on  starting  the  fiscal  year  is  to  make  up  an  estimated 
budget  of  what  his  operating  expenses  are  expected  to 
be  during  the  coming  year.  We  have  found  that  the 
following  items  must  be  figured  in  as  an  overhead  ex- 
pense. These  are  items  that  most  electrical  contractors 
have,  whether  they  figure  them  or  not: 

Salary;  management;  office  and  stockroom  salaries,  and 
general  expense,  including  rent,  teelphones,  light,  fuel, 
power,  association  dues,  water,  ice,  towel  service,  occu- 
pation and  merchant's  licenses,  watchman's  services, 
fire  and  liability  insurance,  advertising,  taxes,  stationery 
and  office  supplies,  interest,  allowances  (adjustments  on 
accounts  receivable),  overhead  labor  (that  is,  non-pro- 
ductive labor),  automobile  expense,  and  miscellaneous 
expense  sufficient  to  cover  items  not  itemized,  as  based 
on  previous  experience. 

"Having  completed  a  yearly  estimate,  we  find  it  ex- 
pedient in  closing  our  books  each  month  to  compare  the 
actual  business  obtained  with  the  monthly  expense. 
This  gives  us  accurate  knowledge  every  thirty  days  as 
to  just  how  we  stand  and  whether  we  are  making  or 
losing  money.  We  have  made  a  chart  of  the  following 
items,  which  we  know  to  be  expense  items  and  which 
must  be  figured  against  each  month's  business.  We  do 
not  allow  our  books  to  be  closed  at  any  time  without 
turning  to  this  chart  and  checking  these  items  as  having 
been  figured  against  gross  profit  for  the  current  month's 
business  the  following  items: 
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Water  service 
Watchman 
Ice 

Taxes 

Association  dues 
Interest  and  discount 
Stationery   and   office   sup- 
plies 


Salaries 

Rent 

Light 

Fuel 

Phones 

License 

Insurance  (fire) 

Insurance  (liability) 

Laundry  service 

"After  completing  the  estimated  budget  of  expense 
for  the  year,  the  next  step  is  to  determine  the  volume  of 
business  that  can  be  gotten  and  handled  without  added 
expense.  This  must  be  based  on  previous  experience. 
Next  determine  what  percentage  it  will  be  necessary  to 
figure  on  this  volume  of  business  to  cover  overhead 
expense. 

"The  matter  of  profits  is  a  vital  end  of  the  business. 
What  is  the  use  of  carrying  on  contracting  if  the  profits, 
the  whole  purpose  for  operating  the  business,  are  lost 
in  bad  methods  of  figuring  prices.  All  expenses  are 
?oing  to  come  out  of  the  gross  profits,  whether  or  not 
they  are  put  down  as  part  of  the  cost  of  doing  business, 
tf  a  man  pays  out  $50  a  month  for  rent,  he  will  not  find 
it  to  his  credit  in  the  bank  at  the  end  of  the  year,  even 
i  he  does  not  charge  it  as  expense.  The  same  rule  ap- 
slies  to  every  kind  of  expense  in  the  business.  Every 
me  of  the  items  mentioned  in  this  budget  is  an  expense, 
whether  you  charge  it  as  such  or  not.  I  believe  it  is  far 
)etter  to  err  on  the  side  of  too  liberal  charging  of  ex- 
Dense,  so  that  one  may  find  an  unaccounted-for  balance 
n  the  bank  at  the  end  of  the  year,  than  to  find  a  puz- 
:ling  deficit  caused  by  not  charging  up  all  your  ex- 
senses.  The  deficit  may  disable  you  just  when  failure 
;o  pay  a  bill  means  bankruptcy. 

Prices  That  Will  Earn  Profits 

"Just  for  example,  let  us  say  your  fixed  overhead  ex- 
jenses  are  going  to  be  $2,500  this  year,  and  that  you 
ire  reasonably  sure  that  you  can  secure  and  handle  a 
volume  of  $10,000  worth  of  business;  then  your  over- 
lead  is  25  per  cent  of  the  selling  price.  You  know  that 
;he  percentage  of  this  expense  is  figured  on  the  gross 
Dusiness,  but  do  you  realize  also  that  a  percentage  of 
;he  gross  business  is  more  than  the  same  percentage  of 
;he  estimated  cost? 

"Most  contractors  figure  their  contract  price  for  do- 
ing a  certain  piece  of  work  by  adding  what  is  really  a 
percentage  of  the  selling  price  to  the  cost  price.  This 
nixing  of  methods  is  what  helps  the  contractor  to  a 
loss.  Where  the  cost  of  doing  business  is  25  per  cent 
Df  the  total  volume  of  business,  some  contractors  merely 


add  25  per  cent  to  their  cost  of  labor  and  material, 
which  is  wrong.  If  you  think  you  are  adding  sufficient 
to  cover  your  overhead  expense  on  this  basis  you  are 
making  a  big  mistake.  Now,  if  you  are  asked  to  bid  on 
a  certain  piece  of  work  and  you  figure  the  actual  labor 
and  material  cost  to  be  $60,  what  should  you  get  for  the 
job  to  net  you  your  overhead  of  25  per  cent,  plus  10  per 
cent  profit?  We  will  say  your  selling  price  represents 
100  per  cent,  your  cost  of  doing  business  25  per  cent, 
and  that  you  desire  a  10  per  cent  profit.  This  makes  a 
total  of  35  per  cent  which,  deducted  from  the  100  per 
cent,  leaves  the  actual  cost  of  labor  and  material  repre- 
sented by  65  per  cent  of  your  selling  price.  If  $60 
represents  65  per  cent  of  your  selling  price,  you  should 
receive  $92.30  in  order  to  make  your  overhead  of  25 
per  cent,  plus  10  per  cent  profit.  Your  profit  is  to  come 
out  of  the  selling  price,  and  therefore  should  be  figured 
as  a  percentage  of  this.* 

"I  do  not  believe  that  a  contractor  can  afford  to  esti- 
mate his  profit  at  less  than  10  per  cent  on  any  job  the 
contract  price  of  which  is  $1,000  or  less,  or  less  than  5 
per  cent  on  installations  the  selling  price  of  which  is 
more  than  $1,000.  The  unforeseen  obstacles  are  so 
numerous  and  great  that  unless  you  figure  these  per- 
centages for  profit,  you  are  likely  to  find,  when  the  job 
is  complete,  that  you  have  done  the  job  for  very  little 
or  no  compensation,  so  far  as  your  business  as  a  con- 
tractor is  concerned. 

"Let  all  of  us  contractors  study  our  cost  of  doing 
business,  and  when  we  know  what  it  is,  let  us  not  be 
backward  about  trying  to  get  a  price  for  our  work  that 
will  cover  it  and  leave  a  fair  return  on  the  investment. 

"There  are  contractors  in  our  own  vicinity  who  now 
know  what  their  cost  of  doing  business  is,  but  they  are 
forced,  on  account  of  some  other  well-meaning  con- 
tractors not  knowing  their  cost  of  doing  business,  to 
take  work  for  less  than  labor  and  material  cost  plus 
overhead  expense,  in  order  to  make  a  proportion  of  their 
expenses.  This  condition,  we  hope,  is  only  temporary, 
and  we  look  anxiously  forward  to  the  time  when  they 
can  get  their  volume  of  business  at  prices  which  they 
will  not  be  ashamed  of." 


*Too    many    contractors,    points    out    Mr.     Pack,    figure    their 
selling  prices  in  the  following  fashion,  which  is  wrong: 

Time  and  material  cost    $60.00 

Overhead  expense   (25  per  cent) 15.00 

$75.00 
Profit,  10  per  cent 7.50 

Selling  price    $82.50 

The    method    of    computing    selling   price    recommended    by   Mr. 

Pack  gives  the  following  result : 

Time   and   material   cost  =  65   per   cent  of  selling  price  =  $60.00 
One  per  cent  of  selling  price  =    $0,923 

One  hundred  per  cent  of  selling  price  =:  $92.30 


EXPENSE  ITEMS  TO  BE  CHARGED  AGAINST  GROSS  PROFIT  AT  CLOSE  OF  EACH  MONTH'S  BUSINESS 


Twelve  Months  Ending 

Dec.  31,  1916 

123456789  10  11  12 


Salaries 

Rent 

Light  and  power 

Gas  and  steam  for  heating 

Telephones 

License 

Insurance,  fire 

Insurance,  liability 

Laundry  service 


Water  service 

Watchman's  service 

Taxes 

Dues,  Kansas  City  Contrac- 
tors Assn. 

Dues,   Missouri   Contractors 
Assn. 

Dues,     National     Electrical 
Contractors  Assn. 

Interest  on  investment 

Stationery,  postage,  etc. 


Twelve  Months  Ending 

Dec.  31,  1916 

123456789  10  11  12 


- 


A  REMINDER  CHART  THAT   COVERS   ITEMS  OP  THE   CONTRACTOR'S   OVERHEAD    EXPENSE    TOO  OFTEN  OVERLOOKED 

On  the  first  of  each  month,  before  closing  his  books  for  the  preceding  thirty  days,  Mr.  Pack  turns  to  a  reminder  chart  like  that  re- 
jroduced  above  and  checks  over  each  item  to  make  sure  that  proper  allowance  has  been  made  for  all  overhead  costs  in  figuring  the  gross 
jrofit  for  the  current  month. 
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To  Build  Electric-Range  Business 

Suggestions  for  the   Planning  of  the  Campaign — Winning   the   Salesmen   to   the   Electric- 
Cooking    Idea — Demonstrations  the   Best   Form  of  Advertising 


\\\  .1.  B.  Crawford 

New   Buslnew    Manager    Wlsfconsln   Qa     8    Electric   Company,   Kenosha, 
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S  electric  cooking  reallj   practical?"    "Can  this 
load  be  developed  sufficiently  to  make  it   worth 

while?"  These  are  two  questions  thai  a  good 
many  central  station  men  are  asking  themselves  these 
days.  The  answer  to  the  first  is  simply  "Yes."  Elec- 
tric cooking  is  the  ideal  method  safe,  clean  and  quick, 
and.  as  in  the  case  of  the  electric  iron,  the  housewife 
who  once  learns  to  use  an  electric  range  does  not  care  to 
part  with  it.  And  so  the  sale  of  electric  ranges  is  in- 
creasing by  leaps  and  hounds,  tor  the  ranges  on  the 
market  to-day  are  entirely  practical  and  a  success  in 
every  respect.  Anyone  who  is  skeptical  on  this  point 
should  give  the  range  a  trial  in  his  home,  and  it  is  safe 
to  say  he  will  promptly  be  convinced. 

The  Matter  of  a  Cooking  Rate 

The  answer  to  the  second  question  is  not  so  easy. 
It  depends  largely  on  the  rate  established  for  this  class 
of  service,  on  the  service  rendered,  on  the  minimum 
■charge,  and  on  the  manner  in  which  the  cooking  cam- 
paign is  planned  and  executed,  and  every  one  of  these 
important  factors  should  be  considered  and  determined 
before  any  company  begins  the  work  of  building  up  a 
market  for  the  electric  range. 

In  these  days,  when  rates  for  power  and  lighting  are 
very  generally  based  on  the  maximum  demand,  the  tend- 
ency is  to  make  a  demand  rate  also  for  cooking,  but  in 
my  opinion  if  a  simple  rate — a  straight  3-cent  rate,  for 
instance — is  adopted  at  the  outset  it  will  be  a  big  help 
to  the  new-business  department.  The  first  question  of 
the  prospective  consumer  is  always,  "What  will  it  cost 
me  per  month  to  operate  the  electric  range?"  and  the 
more  simple  the  rate  the  easier  it  will  be  to  explain. 
It  is  interesting,  however,  to  compare  the  earning  power 
of  the  two  rate  systems,  and  the  following  figures  are 
reckoned  respectively  on  a  straight  3-cent  rate  and  on 
the  demand  rate  recently  adopted  by  one  of  the  large 
utility  companies,  based  on  a  net  rate  of  10  cents  for 
the  first  10  kw.-hr.  consumed  in  any  given  month  and 
2Jo  cents  for  all  in  excess.  If  we  assume  an  energy 
consumption  based  on  one  kilowatt-hour  per  person  per 
day,  we  have: 


Number 

Kw.-Hr. 

Cost  Under 

Cost  Under 

in  Family 

per  Month 

Demand  Rate 

3  Cent  Rate 

2 

60 

$2.25 

$1.80 

3 

90 

3.00 

2.70 

4 

120 

3.7.r, 

3.60 

5 

150 

4.50 

4.50 

6 

180 

5.25 

5.40 

Such  a  comparison  points  strongly  in  favor  of  the  de- 
mand rate  because  it  permits  the  central  station  to  earn 
a  higher  return  upon  the  capital  invested  in  serving 
the  average  family. 

The  Minimum  Charge 

In  the  light  of  general  experience,  the  matter  of  the 
minimum  charge  is  more  easily  disposed  of.  A  dollar 
per  month  has  been  considered  too  low  for  this  class 
of  electric  service,  and  $2  has  been  found  to  be  toe  high ; 
moreover,  there  are  certain  objections  to  a  monthly 
minimum  charge — such  as  the  obligation  on  the  part  of 
the  consumer  to  pay  the  charge  when  the  range  is  not 
in  use  during  certain  months.  The  minimum  charge  of 
$24  per  annum  recently  adopted  by  several  large  com- 
panies would  seem  to  offer  a  satisfactory  solution  of  this 


question,  the  idea  being  to  charge  the  consumer  for  only 
the  amount  of  energy  he  uses,  with  the  understanding, 
however,  that  he  must  use  at  least  $24  worth  within  the 

j  ear. 

Service  first — Then  a  plan 

Naturally,  efficient  and  uninterrupted  service  must  be 
rendered,  for  if  the  proper  voltage  is  not  maintained, 
or  the  "juice"  goes  off  while  the  Sunday  dinner  is  being 
prepared,  electric  cooking  will  condemn  itself  irre- 
trievably. The  popularity  of  the  electric  range  must 
be  built  up  by  demonstration,  education  and  the  satis- 
faction of  every  customer,  and  the  proper  planning  of 
the  work  is  most  important,  for  a  campaign  of  this 
kind  should  not  be  entered  into  too  hurriedly. 

Having  established  a  cooking  and  heating  rate,  the 
next  step  is  to  determine  the  amount  of  money  that  it 
is  feasible  to  spend  in  advertising  and  conducting  the 
campaign.  This  cost  should  include  the  salaries  and 
expenses  of  all  salesmen  and  demonstrators,  as  well  as 
an  amount  to  be  spent  upon  free  demonstrations  at 
churches,  clubs,  societies  and  fairs,  and  the  plan  should 
include  a  special  advance  campaign  to  arouse  the  interest 
of  all  employees. 

In  conducting  such  a  cooking  campaign  last  year,  the 
writer  made  an  effort  to  induce  as  many  employees  as 
possible  to  purchase  an  electric  range,  and  we  were  for- 
tunate in  getting  the  range  manufacturers  to  offer  a 
reduction  of  50  per  cent  from  list  prices  to  all  employees 
who  would  purchase  an  electric  range  within  a  specified 
time.  As  a  result,  in  several  cf  the  towns  where  the 
company  operates  the  majority  of  the  employees  in 
these  towns  were  already  using  their  own  electric  ranges 
when  the  campaign  proper  started,  and  a  greater  per- 
centage of  ranges  were  sold  in  these  towns  than  in  ter- 
ritory where  the  salesmen  themselves  were  not  actually 
cooking  by  electricity  in  their  own  homes.  The  proper 
organization  of  the  sales  force  is  vital  to  success.  How 
many  salesmen  can  you  use  to  advantage?  Shall  they 
be  paid  a  straight  salary,  or  a  salary  and  commission? 
How  can  commissions  be  handled  through  the  various 
departments  of  the  company  so  as  to  avoid  delay?  Shall 
a  daily  sales  report  be  required?  These  are  questions 
that  will  come  up,  and  it  is  well  to  settle  them  in 
advance. 

What  Kinds  of  Advertising? 

In  the  actual  work  of  exploitation  such  advertising  as 
newspaper  announcements  and  displays,  moving-picture 
slides,  monthly-bill  "ads,"  and  descriptive,  educational 
booklets  will  be  found  necessary  and  profitable  for  awak- 
ening interest  in  the  subject  of  electric  cooking,  but  the 
actual  selling  will  be  done  through  demonstration. 

The  first  demonstration  given  in  the  campaign  already 
mentioned  took  place  in  the  district  office  at  the  regular 
superintendents'  monthly  meeting.  Eighteen  superin- 
tendents and  salesmen  were  present,  and  after  a  short 
preliminary  talk  were  asked  to  seat  themselves  in  a 
semicircle  and  watch  their  dinner  being  cooked.  The 
salesman  representing  the  manufacturer  cooked  the  meal 
on  one  large-sized  electric  range  in  the  office,  where  it 
was  served  at  noon.  After  dinner  a  general  discussion 
took  place,  and  it  is  needless  to  say  that  this  meeting 
did  more  to  arouse  the  interest  and  enthusiasm  of  our 
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men  than  any  amount  of  talk  or  figures.    And  it  is  just 
so  with  the  public. 

In  one  of  our  principal  towns,  in  spite  of  the  fact 
that  we  had  advertised  extensively,  it  seemed  impossible 
to  arouse  any  interest  in  electric  cooking.  One  day  I 
noticed  in  the  local  newspaper  an  item  stating  that  the 
Woman's  Club  was  planning  to  give  a  big  supper  in 
the  near  future,  the  proceeds  of  which  would  go  to 
charity.  The  Woman's  Club  of  this  town  was  very 
active,  and  was  composed  of  a  large  number  of  influen- 
tial women,  so  we  decided  this  was  our  opportunity,  and 
we  wrote  to  the  club  inviting  them  to  make  this  an 
Electric  Luncheon,  and  offering  to  provide  the  range  and 
current  without  charge.  Our  offer  was  accepted  and  the 
demonstration  proved  to  be  a  great  success,  resulting  in 


the  sale  of  about  twenty  ranges  to  residence  users. 
The  first  range  sale  is  usually  the  great  stumbling 
block,  but  if  one  satisfied  consumer  can  be  obtained  the 
rest  come  more  easily.  In  one  town,  for  instance,  our 
men  tried  very  hard  to  sell  the  first  range,  but  without 
success.  Finally,  one  prospective  customer  said  that 
he  would  buy  an  electric  range  if  we  would  take  his 
gasoline  range  off  his  hands.  We  took  this  gasoline 
range  and  displayed  it  in  our  window,  "For  Sale  Cheap 
— Replaced  by  an  Electric  Range."  This  exhibit  itself 
resulted  in  a  number  of  sales.  In  short,  the  secret  of 
range  selling  is  to  win  customers  one  by  one  by  actual 
demonstration  and  by  educating  each  new  customer  ira 
the  economical  use  of  the  range,  so  that  his  bills  will  not. 
be  unreasonably  large. 


A  Portable  Transformer  Outfit  that  Aids  in  Producing  the  "Movies" 

Electrical  Requirements  of  Photoplay  Production,  Now  an  Important  Industry  of  Southern  California — lighting  Equipment  for  After 

dark  Photography  Developed  by  Santa  Barbara  Gas  &  Electric  Company 

By  S.  M.  Kennedy,  Secretary 
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HE    production    of   photo    plays 
for  the  "movies"  has  become  an 


**"  important  industry  in  southern 
California.  The  American  Film  Com- 
pany, a  leading  producer  of  motion 
pictures,  has  a  large  studio  in  Santa 
Barbara,  which  city,  because  of  the 
many  attractions  of  its  residence 
streets  and  environs,  is  especially 
adapted  to  serve  as  the  setting  for 
motion  pictures.  The  "outside  work" 
of  the  film  company  is  consequently 
very  important,  and  requests  to  the 
local  electric  company  for  temporary 
lighting  service  at  various  points,  are 
many  and  frequent.  The  locations  at 
which  the  film  company  may  take  pic- 
tures are  in  many  directions  and  at 
distances  varying  from  1  to  15  miles. 
The  hanging  of  transformers  and  set- 
ting of  poles  for  a  job  lasting  only  a 
few  minutes  was  found  to  be  expen- 
sive and  troublesome,  but  W.  E.  Boden,  electrical 
superintendent  for  the  electric  company,  has  developed 
a   portable   substation   which   has   solved   the   problem. 


THE    TRANSFORMER    WAGON,    HAULED    BY    AUTOMOBILE     TO    THE    SCENE    OF    THE: 
PHOTO-PLAY.       TWO    HUNDRED    FEET      OF    CABLE    ARE    CARRIED    ON    THE    REEL 


The  transformer  wagon,  which  is  towed  by  automo- 
bile to  any  location  required  carries  two  25-kw. 
1100/2200,   110/220-volt  transformers,  banked  together 
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in  a  multiple  three-wire  secondary,  ruder  the  seal  ot 
the  wagon  la  s  box  lined  with  asbestos  In  which  are 
mounted  two  2600  vol1  inclosed  primary  cutouts. 
Primary  connections  are  made  from  tins  point,  using 
'volt  cambric-covered  wire.  The  primaries  enter 
the  box  through  1 '  •■  In.  pipe,  the  -aides  being  tailed 
together  with  oiled  linen  tape,  with  a  covering  <>t  .Man 

son  tape  tor  extra  protection.  The  insul.it  ion  is  consid- 
ered absolutely  sale,  fully  protecting  operators  and 
public. 

a  o  in.  bj  6  hi.  Oregon  pine  timber  is  used  for  a  pole. 

This  polo  is  provided  Willi  a  removable  splice  joined  to- 
gether  with  iron  loops,  which  may  be  easily  and  quickly 

removed  and  replaced.  The  pole  is  (d*  sufficient  height 
to  give  a  clearance  of  20  ft.  at  the  point  of  connection 

to  primary  conduit  pipe.  One  joint  of  fiber  tubing  is 
used  for  protection  of  the  primary  conduit  pipe  where 
this  enters  the  box  on  the  wagon.  The  transformers 
are  well  insulated  from  all  metal  parts  of  the  wagon, 
and  the  metal  parts  of  the  wagon  are  grounded  when 
in  operation,  by  means  of  a  connection  to  a  water  pipe 
or  by  a  ground  cone.  On  the  secondary  side  of  the 
transformers  there  is  installed  a  24-in.  by  36-in.  ebony 


panel.    On  this  panel  are  mounted  the  meter,  curreni 

trail  .    and    a    200  amp.    (lire,    wire     In   ..I    knife 

witch.    The  nun  ni  transformers  used  are  of  800  to  t 

rati©.      <'n   I  he   rear  Ol    die  Wagon   is   installed  a   wooden 

reel  which  contains  200  ft.  of  three  wire  I  0  R.C.  cable 
taped  together;  one  end  being  brought  out  through  the 
reel  so  that  the  operating  switch  may  bo  attached  at.  any 
required  distance  up  to  200  it.    This  makes  it  possible 

for  the  picture  company  to  r-Arvy  the  cable  to  any  part 
of  the  grounds  or  building,  where  it  may  wish  to  op- 
erate. 

The  matter  of  safety  has  received  first  consideration 
in  the  construction  of  this  substation,  and  it  is  sur- 
rounded with  all  details  for  the  protection  of  those  con- 
nected with  its  operation.  The  film  company  considers 
the  availability  of  the  substation  a  great  asset.  The 
wagon  has  recently  been  moved  a  distance  of  2  miles 
and  the  substation  connected  ready  for  use  in  a  little 
more  than  one  hour's  time.  Under  former  conditions 
this  change  would  have  meant  half  a  day's  work  for  a 
gang  of  men.  The  motion  pictures  taken  since  this  sub- 
station has  been  put  into  service  are  reported  to  be 
eminently  satisfactory. 


Electric  Drive  in  Clay  Product  Manufacture 

Motor  Sizes  and  Energy  Consumption  for  Various  Machines  Employed  in  Brick  and  Tile 

Making — Characteristics  of  Loads  and  Selection  of  Types  of  Motors 

Best  Suited  to  Conditions  of  Operation 

By  Norman  G.  Meade 


A  LARGE  variety  of  motor  applications  are  em- 
ployed in  the  manufacture  of  clay  products. 
These  include  brick  machines,  cutting  machines, 
pumps  and  fans,  excavating  shovels,  dry  pans,  pug 
mills,  etc.  To  illustrate  more  fully  the  applications  of 
motor  drive  in  the  clay-product  industry  a  brief  outline 
of  the  manufacturing  processes  is  essential.  The  prin- 
cipal products  in  this  industry  are  building,  fire  and 
paving  bricks  and  tiles  for  all  purposes.  In  some 
plants  front  bricks  for  building  purposes  are  machine- 
made  with  one  operation,  but  repressing  is  still  used 
to  a  large  extent  after  machine  molding. 

In  general,  the  process  of  manufacture  consists  of 
molding,  drying  and  burning.  Molding  machines  are- 
of  several  classes  intended  respectively  for  use  with 
soft  mud,  stiff  mud  and  dry  clay.  Soft-mud  machines 
are  generally  used  by  small  brick-making  plants  and 
consist  of  an  upright  receptacle  containing  a  shaft  with 
curved  arms  at  the  bottom  to  force  the  clay  into  press 
box  molds.  The  molds  are  fed  automatically  under  a 
press  after  being  filled  and  are  moved  forward  to  de- 
livery tables.  Stiff-mud  machines  force  the  clay 
through  dies  by  a  plunger  or  auger  into  a  continuous 
bar,  which  is  cut  into  bricks  by  parallel  wires  or  by 
an  automatic  cutter.  Some  molding  machines  combine 
a  vertical  pug  mill  with  revolving  arms  which  force  the 
clay  down  into  molds  around  the  edges  of  a  horizontal 
revolving  table.  In  the  dry-machine  process  the  clay 
is  pulverized,  screened  and  fed  from  a  hopper,  through 
tubes  into  the  molds  where  it  is  pressed  from  above  and 
below.  Bricks  thus  formed  are  very  dense  but  not  well 
united  and  must  be  dried  before  burning. 
Types  of  Motors  Recommended 

Machinery  and  methods  are  governed  somewhat  by 
the  nature  of  the  raw  material.  For  driving  dry  pans, 
sanders,  conveyors  and  bucket  elevators,  which  require 
constant  speed  and  are  non-reversing,  the  squirrel-cage 
induction  motor  appears  best  adapted  to  the  work.   Pug 


mills,  augers,  tempering  wheels,  excavating  shovels, 
etc.,  require  frequent  starting  and  stopping,  also  ex- 
cessive starting  torque,  hence  the  direct-current  com- 
pound-wound motor  is  recommended  for  this  service. 
For  excavating  shovels  and  hoists,  the  series-wound 
direct-current  motor  or  the  slip-ring  type  of  induction 
motor  should  be  used. 

Among  the  advantages  of  electric  drive  with  central 
station  service  for  clay-product  manufacture  may  be 
mentioned  in  particular  the  overload  capacity  and  uni- 
form speed  of  the  motors.  Where  individual  drive  is 
used  the  control  of  any  one  machine  is  conveniently  at 
the  hand  of  the  operator,  the  machine  can  be  started 
and  stopped  at  will,  and  there  is  no  cost  for  power 
after  the  machine  is  shut  down  as  would  occur  were 
long  lines  of  belting  and  shafting  used.  The  motors 
can  be  placed  where  convenience  dictates — overhead,  on 
the  side  wall  or  on  the  floor — and  the  machines  can  be 
located  to  best  serve  the  logical  sequence  of  operations. 
The  flexibility  of  a  motor  system  is  also  of  the  greatest 
advantage,  and  frequent  changes  in  position  of  ma- 
chines and  additions  to  the  equipment  are  often  neces- 
sary. This  condition  is  easily  met  when  motors  are 
used,  as  they  can  be  added  or  shifted  with  ease  by  the 
running  of  extra  feeders. 

Data  on  Power  Requirements 

Power  requirements  of  brick  plants  with  a  capacity 
of  about  100,000  bricks  daily  are  approximately  as  fol- 
lows: Dry  pans,  30  hp. ;  pug  mills,  50  hp. ;  auger  ma- 
chines, 90  hp. ;  repress  machines,  30  hp. 

Accurate  figures  covering  the  cost  of  electrical  opera- 
tion of  brick  plants  are  difficult  to  obtain  owing  to  the 
widely  varying  factors  influencing  production.  Records 
from  several  New  England  plants  with  a  daily  capacity 
of  from  50,000  to  100,000  soft-mud  sand-molded  bricks 
indicate  a  fair  average  of  fifteen  to  twenty  molds  of 
six  bricks  each  per  minute  or  from  ninety  to  100  bricks 
per    kilowatt-hour    for    all    electric    power    consumed. 
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SWITCHBOARD   AND    INSTRUMENTS   FOR      CLAY-SHED  CONVEYOR  DRIVEN  BY   10-HP.   MOTOR.       AT    RIGHT,    25-HP.     MOTOR    DRIVING 
BOONE   BRICK   PLANT  9-FT.    FREESE    PUG    MILL 


ON      CONCRETE      PEDESTAL,      60-HP.      MOTOR      DRIVING      BRICK        INDUCTION     FAN      (12     FT.     BY     5     FT.)      DRIVEN     BY     12-HP. 
MACHINES.      AT  RIGHT,  100-HP.  MOTOR  DRIVING  CRUSHER  1800/900-R.P.M.,   220-VOLT    MOTOR 


TRAMWAY    FOR    HOISTING    MATERIAL 


MOTOR-DRIVEN  BRICK-MAKING  MACHINES  IN  PLANT  AT  BOONE,  IOWA 


Alternating-Current  Electric-Motor  Drive  in  the  Clay-Products  Plant  of  the 
Boone  Brick,  Tile  &  Paving  Company  at  Boone,  Iowa 
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Plants   using    the   st in-  piast ic    method   show   approxj 

mately    the    same    output    DM    kilowatt   hour    enere\     e\ 

ponded  la  brick  machines  proper.  One  plant  of  L56,000 
dail.\  capacity  shows  a  power  consumption  of  L740 
lew.  in-,  per  daj   for  Its  auger  brick  machines     Another 

plant,  with  I  ilail.s  capacity  of  200,000  common  brick., 
shows    for   two   BUCCeSBive    months   an    average    monthly 

output  of  1,700,000  brickfl  at  an  average  expenditure  of 
45,600  kw.-hr.  in  driving  auger  machinea.  Where  the 
change  from  steam  engine  or  other  form  of  mechanical 
power  has  been  made  an  estimated  saving  in  operating 
expenses  o(  from  80  to  30  per  cent  has  often  been 
effected. 
While  the  total  energy  required,  including  auxiliary 

devices,  varies  from  L2  to  IS  kw.-hr.,  a  conservative 
estimate  of  power  required  by   pug  mills  and  augers 

is  about  L.5  hp.  per  1000  bricks  per  ten-hour  day,  or 
1  1    kw.-hr.   per   1000  briek  produced. 

The  following  data  were  obtained  from  tests  con- 
ducted by  the  Genera]  Electric  Company  on  machines  in 
actual  operation.  The  horsepower  required  by  the  sev- 
eral machines  mentioned  varies  widely  under  different 
conditions. 

Standard  9  ft.  dry  pan  driven  at  170  r.p.m.  by  35-hp. 
motor. — During  the  test  a  soft  dry  shale  was  fed  into 
the  dry  pan  at  an  average  rate  of  9.8  cu.  yd.  per  hour. 
The  maximum  load  recorded  was  40  hp. ;  the  average 
load  29.6  hp.  When  moderately  full  of  fine  dry  shale  a 
starting  torque  of  1450  ft.-lb.  was  required.  If  clay 
is  wet  as  in  rainy  weather,  this  value  may  reach  2000 
ft.-lb.  and  the  average  load  may  run  as  high  as  50  hp. 
When-running  empty  the  dry  pan  required  12.5  hp. 

Special  double-shaft  pug  mill  driven  at  135  r.p.m.  by 
a  25  hp.  motor. — This  machine  is  essentially  a  long 
trough  in  which  the  pulverized  clay  from  the  dry  pan 
is  mixed  with  water  by  means  of  revolving  paddles. 
The  load  varies  with  the  consistency  and  the  quantity 
of  the  material  handled.  The  effect  of  the  first  factor 
is  small  but  changes  of  level  in  the  pug  mill  due  to  tem- 
porary shut  downs  of  the  auger  produces  great  varia- 
tions in  the  power  required.  With  mill  nearly  empty, 
6  hp.  is  needed ;  with  clay  up  to  shaft,  14  hp. ;  with 
mill  two-thirds  full,  25  hp. ;  when  even  with  top  of 
knives,  35  hp.  and  when  full,  an  average  of  44  hp.  When 
fed  at  the  average  rate  of  19.5  cu.  yd.  an  hour  the 
average  load  on  the  motor  was  31.6  hp. ;  when  empty, 
5  hp.  The  starting  torque  when  the  mill  is  two-thirds 
full  is  approximately  2300  ft.-lb. 

Ten-foot  pug  mill  driven  at  248  r.p.m.  by  25  hp. 
motor. — The  power  required  with  varying  amounts  of 
material  in  the  mill  ranged  from  5.2  to  25  hp.  When 
fed  at  the  rate  of  5.5  cu.  yd.  per  hour  the  average 
load  was  12.5  hp.  With  mill  full  the  torque  required  to 
start  was  approximately  300  ft.-lb. 

Special  giant  auger  driven  at  165  r.p.m.  by  125-hp. 
motor. — This  machine  is  essentially  a  powerful  screw 
which  forces  the  plastic  mass  through  suitable  dies  and 
cuts  the  issuing  clay  stream  into  sections.  The  load 
fluctuations  are  gradual,  varying  with  the  quantity 
and  the  consistency  of  the  material  from  53  hp.  with 
the  auger  nearly  empty  to  125  hp.  when  full.  When  fed 
continuously  at  the  rate  of  19.5  cu.  yd.  per  hour  and 
the  clay  level  maintained  at  the  top  of  the  blades,  the 
average  load  was  approximately  100  hp.  Other  test 
runs  show  that  the  power  required  varies -little  with 
changes  of  speed  ranging  from  150  to  180  r.p.m.  The 
starting  torque  required  varies  with  the  quantity  and 
consistency  of  the  clay  and  the  period  of  idleness,  but 
is  somewhat  more  than  2000  ft.-lb. 

No.  1  giant  auger  driven  by  35-hp.  motor. — This  ma- 
chine when  fed  at  the  rate  of  5.5  cu.  yd.  per  hour  from 
the  pug  mill  mentioned  has  an  average  load  of  18.5 
hp.    The  power  required  varies  with  the  amount  of  clay 


in  the  auger  from  \'i  to  26  hp.     I  be  maximum  load  with 

hopper   lull  of  hard  cla\    is  about    86   hp.      The  starting 

torque  when  the  mill  La  filled  to  the  level  of  (lie  shaft 

is  750  ft.-lb. 

EagU  repress  driven  ai  LOO  r.p.m.  Thl  machine 
pre    e   660  Ire  briek  per  minute,  the  average  load  being 

l.s  hp, 
Belt   conveyor.    This  conveyor  consists  of  a  24  la. 

bell    with   a   80-ft.   span    running  at    150   ft.    per   minute 

and  carrying  L9.6  cu.  yd.  of  shale  per  hour.    The  aver- 
age   load    is    approximately     1     hp.    and    does    not    vary 

appreciably  with  quantity  of  material  moved. 

Cup  elevator  driven  by  6-Ap.  motor. — This  elevator 
consists  of  a  10-in.  belt  moving  at  470  ft.  per  minute. 
When  raising  material  to  a  height  of  36  ft.  at  the  rate 
of  19.5  cu.  yd.  per  hour,  the  steady  load  is  8.6  hp. 

Drying  drum  group  driven  by  40-hp.  motor. — This 
group  consists  of  a  belt  conveyor  which  carries  the 
damp  clay  from  the  mixer  to  a  drying  drum  heated 
by  a  blast  of  hot  air  forced  through  it  by  means  of 
two  motor-driven  fans.  A  cup  elevator  carries  the 
dry  clay  to  the  bins  above.  This  group  always  operates 
as  a  unit  and  requires  approximately  40  hp.  when 
normally  loaded. 

Dry  press  group. — This  group  consists  of  a  belt  con- 
veyor which  brings  the  dry  clay  to  the  pulverizer,  where 
it  is  ground  and  emptied  into  a  bin  from  which  it  is 
carried  by  a  cup  elevator  to  the  dry  press.  The  con- 
veyor requires  about  2  hp.  when  loaded;  the  pulverizer 
takes  an  average  load  of  about  9  hp.  and  the  cup  ele- 
vator 3  hp.  The  dry  press  running  at  130  r.p.m.  and 
pressing  130  brick  a  minute,  carries  an  average  load  of 
3  hp.,  making  a  total  average  load  when  the  diversity 
factor  is  taken  into  consideration  of  about  125  hp. 


Manifold  Uses  of  Electric  Truck  in  Washington 

Navy  Yard 

The  industrial  truck  pictured  herewith  is  employed  in 
the  United  States  naval  gun  factory  at  Washington, 
D.  C,  for  handling  parts  of  naval  guns  weighing  up 
to  2  tons.  The  gun  carriage  about  to  be  handled  in  the 
picture  weighs  4750  lb.  This  General  Vehicle  truck  is 
also  used  to  haul  a  Troy  trailer,  transporting  loads  up  to 
8  and  10  tons  in  this  way.  Shortly  after  the  truck  was 
put  in  service  the  large  overhead  crane  in  the  gun 
foundry  broke  down,  and  just  as  the  officials  were  about 
to  shut  down  the  shop  the  battery-driven  truck  was  put 
into  service  and  handled  all  the  work  of  the  department 
until  the  crane  was  repaired.  The  truck  is  also  used 
for  shunting  freight  cars  about  the  yard. 


ELECTRIC    TRUCK    IN    U.    S.    NAVAL   GUN    FACTORY 
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MARKETING   ELECTRICITY 

A  Department  on  Selling  Service  and  Widening  the  Use  of 

Electrical  Energy 


Company  Display  Used  to  Pledge  Merchants 

to  Electric  Sign  Campaign 

Some  time  before  the  Salina  (Kan.)  Light,  Power  & 
Gas  Company  erected  the  big  electric  sign  and  outline 
display  that  now  marks  its  building  as  the  brightest 
spot  in  town,  B.  E.  Jack,  its  new-business  manager, 
made  a  canvass  of  some  of  the  most  prominent  business 
men  of  Salina  and  discussed  the  situation  with  them. 
He  explained  the  purpose  of  the  company  to  erect  a 
large  display  as  the  first  move  in  a  campaign  to  make 
Salina  a  "sign  town,"  and  interested  them  in  the  value 


THE  "BRIGHT   SPOT"  ON   SALINA'S   MAIN   STREET 

of  display  lighting  to  the  community.  Two  of  these 
public-spirited  merchants  agreed  to  co-operate  and  led 
the  way  by  putting  signs  up  on  their  own  prominent 
buildings  as  soon  as  the  company's  installation  was  in 
operation. 

Mr.  Jack  reports :  "The  very  first  evening  our  sign 
was  turned  on  we  had  a  number  of  merchants  stop  in 
our  office  or  call  by  telephone  to  express  their  hearty 
appreciation,  all  saying  it  was  a  fine  thing  for  the  town. 
We  think  this  sign  has  been  a  very  hearty  stimulant  to 
the  electric  sign  business  at  Salina  and  we  are  to  soon 
erect  a  large  slogan  sign  near  our  Union  depot,  which 
we  believe  will  give  us  a  still  greater  boost. 

"The  complete  display  on  our  building  required  an 
outlay  of  $1,311.40,  the  cost  being  made  up  as  follows: 

Cost  of  sign  not  erected $940.00 

Cost  of  erecting 86.00 

Lamps  and  transformer 140.00 

Color  caps   56.00 

Flasher  and  motor 88.00 

Inspection 1.00 

$1,311.40 


"We  charged  this  amount  directly  to  appliance  in- 
stallations, and  expect  the  net  profit  on  electric  signs 
within  the  next  year  to  take  care  of  the  investment, 
with  the  exception  of  the  lamps  and  transformer. 

"We  believe  that  an  electric  light  company  has  less 
reason  to  delay  in  the  purchase  of  an  adequate  electric 
sign  for  its  own  use  than  any  other  business  enterprise. 
For  in  addition  to  the  need  of  electric  advertising  that 
applies  to  any  other  business,  the  electric  company  has 
the  additional  reason  of  setting  a  good  example,  in 
which  you  could  hardly  expect  other  business  houses  to 
take  the  initiative.  It  was  the  first  thing  we  did  in  our 
campaign,  and  we  thereby  showed  the  merchants  of  the 
town  what  great  advantages  electric  advertising  offers 
both  for  the  individual  merchant  and  for  the  town  in 
general." 


A  Map  of  Prospective  Power  Customers 

Graphic  methods  have  been  used  wherever  possible,  to 
keep  track  of  prospective  motor  and  industrial  custo- 
mers in  the  territory  of  the  Ohio  Service  Company  near 
New  Philadelphia,  Coshocton  and  Cambridge,  Ohio. 

For  obtaining  power  leads,  a  census  has  been  made 
of  industrial  plants  not  using  electricity  for  driving 
machines  or  using  it  only  in  part,  and  this  is  periodically 
revised.  From  this  data,  district  maps  are  "spotted"  to 
show  the  location  of  such  plants  with  the  possible  loads, 
to  serve  as  a  guide  for  new-business  solicitors.  When 
contracts  are  closed  with  any  plants  so  represented,  they 
are  stricken  off  the  prospective  consumer  map.  Com- 
plete data  is  kept  of  the  equipment  used  in  each  plant 
so  a  salesman,  before  canvassing  the  prospect,  may  in- 
form himself  on  the  best  methods  of  drive,  operating 
cost,  investment  in  equipment  required,  etc. 

Engineering  reports  are  frequently  prepared  to  com- 
pare the  cost  of  operating  with  electricity  and  other  pow- 
ers. Data  from  plants  operating  on  electricity  are  filed 
by  industry  so  power  salesmen  may  use  the  data  in 
showing  prospective  consumers  what  others  in  the  same 
industry  are  doing.  In  the  files  mentioned  is  also  pre- 
served literature  on  operating  methods  in  different  in- 
dustries. This  serves  to  acquaint  the  power  salesmen 
with  the  requirements  of  the  industries  they  are  en- 
deavoring to  electrify. 


Signal  Blasts  for  Electric  Company's  Trucks 

at  Harrisburg,  Pa. 

By  the  adoption  of  a  signal  system  for  its  motor 
trucks  and  delivery  cars,  the  Harrisburg  (Pa.)  Light  & 
Power  Company  expects  to  do  much  to  solve  the  traffic 
congestion  problems  of  the  city's  streets.  The  com- 
pany has  issued  instructions  to  its  drivers  to  sound  a 
series  of  blast  signals  on  their  automobile  horns  when 
approaching  cross  streets.  One  blast  means  "going 
straight  ahead";  two  blasts,  "going  to  the  right"  and 
three  blasts  "going  to  the  left."  If  the  signals  are  ob- 
served it  is  expected  that  drivers  of  cars  on  the  cross 
streets  will  understand  how  to  turn  to  avoid  collision. 
The  plan  has  been  indorsed  by  the  Mayor  and  chief  of 
police. 
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I  III     II  1VTRIC  SIGN  OF  THE  ST.  LOUIS  GAS  COMPANY 

St.   Louis   Gas  Company   Is  Large  User  of 
Electrical  Advertising 

One  of  the  latest  additions  to  the  large  number  of 
handsome  electrical  display  advertisements  in  St.  Louis 
is  the  double-faced  trade-mark  sign  of  the  Laclede  Gas 
Light  Company.  This  sign,  which  is  installed  on  the 
roof  of  a  five-story  down-town  building,  is  70  ft.  high 
and  50  ft.  wide  and  carries  approximately  3500  tungsten 
lamps  of  10-watt  and  24-watt  sizes.  An  equal  number 
of  lamps  are  to  be  added  to  the  sign  at  a  later  date  when 
changeable  letter  panels  are  installed  beneath  the  circu- 
lar trade-marks. 

Both  sides  of  the  sign  are  flashed  simultaneously  by 
Betts  &  Betts  flashers,  and  the  sign  feeder  circuit  is 
controlled  by  a  Campbell  time  switch  operating  a  Gen- 
eral Electric  contactor.  The  sign  was  erected  and  is 
maintained  by  the  Brilliant  Sign  Company  of  St.  Louis. 


The  Field  for  an  Electric  Tractor  on  the  Farm 

An  exhaustive  study  of  the  field  for  small-size  tractors 
in  farm  service  in  the  United  States  has  recently  been 
made  by  J.  W.  Swaren  of  Hayward,  Cal.,  in  the  course 
of  which  statistics  were  compiled  on  many  phases  of  the 
subject.  The  following  conclusions  were  extracted  from 
his  report: 

The  plowing  and  cultivating  of  the  soil  in  the  United 
States  requires  an  expenditure  of  12,000,000,000  hp.-hr. 
per  annum,  which  energy  is  now  being  supplied  by  about 
20,000,000  animals  maintained  expressly  for  this  work. 
These  animals  work,  on  an  average,  100  days  per  year, 
but  as  they  require  food  whether  working  or  not,  the 
food  consumption  has  to  be  figured  on  the  basis  of  365 
days  per  year.  In  other  words,  if  the  food  consumed  by 
the  horses  were  turned  into  food  fit  for  human  consump- 
tion, it  would  be  sufficient  to  feed  a  population  equal  to 
the  present  population  of  the  country. 

After  an  exhaustive  review  of  conditions,  Mr.  Swaren 
reaches  the  conclusion  that  steam  and  internal-combus- 
tion engines  cannot  be  expected  to  replace  the  horse  on 
the  average  small  farm,  because  it  has  not  been  feasible 
to  build  a  tractor  of  either  type  small  enough  to  be 
within  the  price  limitations  and  to  do  economically  the 
work  of  a  two-horse  team.  The  extremely  heavy  over- 
loads, the  flexibility  of  control,  the  light  weight  and 
simplicity  that  would  be  required  to  meet  these  condi- 
tions, he  states,  eliminate  all  but  electric  power. 

In  considering  the  type  of  electric  tractor  that  would 
be  best  suited  to  this  service,  Mr.  Swaren  points  out 
that  the  high  first  cost  of  a  suitable  storage  battery 
eliminates  that  type  for  the  present.    His  recommenda- 


tion  la  in  favor  oi  ■  Belf-cable-laying  and  retrieving 
tractor  equipped  with  two  i '  ■  hp.  motors,  designs  for 
which  win  prepared,  in  a  preliminary  way,  to  accom- 
pany hifl  report.  The  designs  show  ;i  tractor  using  two 
seven-ply,  10  in.  rubber  endless  belts  as  a  track,  each 
passing  around  a  28-in.  drive  wheel,  which  in  turn  is 
directly  connected  by  worm  gear  to  one  of  the  driving 
motors. 

The  purpose  toward  Which  Mr.  Swaren  worked  in  pre- 
paring the  designs  tor  this  tractor  was  that  it  should  be 
a  successful  substitute  lor  a  two-horse  team  in  farm 
work,  the  essential  elements  of  the  remii  cements  being 
a  size  developing  2  hp.  with  extraordinarily  large  over- 
load capacity,  radius  of  action  of  at  least  '/i  mile,  smooth 
speed  range  from  1  mile  to  2%  miles  per  hour,  flexible 
and  accurate  control,  light  weight,  an  operating  cost  of 
less  than  $350  per  year,  a  useful  life  of  fifteen  years, 
a  selling  price  of  less  than  $500,  and  finally  a  design  that 
is  simple,  rugged  and  easily  repaired. 


Advertising  the  Electric  Range  in 
Salt  Lake  City 

A  full-page  newspaper  advertisement  which  appeared 
on  a  recent  Sunday  in  the  Salt  Lake  City  newspapers, 
reproduced  photograph  of  ten  apartment  houses  of  that 
city  where  electric  ranges  are  used  exclusively  in  all 
the  kitchens.  This  display  was  published  preliminary 
to  a  cooking  demonstration  featured  by  the  Salt  Lake 
Telegram,  in  which  only  electric  ranges  were  used. 

The  large  number  of  apartment-house  range  installa- 
tions in  Salt  Lake  City  and  the  many  private  homes 
where  the  electric  range  is  now  in  use,  have  brought 
electric  cooking  into  great  prominence,  and  the  exclusive 
use  of  electric  equipment  in  the  cooking  demonstration 
gives  evidence  of  how  generally  it  has  been  accepted  by 
the  public  as  the  modern  method. 


#  *■ 
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Some  ol  the  many  apartment 
houi*i  In  Salt  Lake  where 
kitchen*  are  equipped  eaclu- 
aively  wilh  ELECTRIC  range* 


Utah  Power  &  Light  Co. 


A  FULL-PAGE  NEWSPAPER  ADVERTISEMENT,  SHOWING  SOME  OF 
THE  SALT  LAKE  CITY  APARTMENT  BUILDINGS  WHICH  ARE 
EQUIPPED  WITH  ELECTRIC  RANGES 
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List  of  Vacant  Wired  Houses  Furnished 

Real  Estate  Dealers 

Certain  central  station  companies  have  found  it  profit- 
able to  advertise  for  rent  vacant  houses  which  are  wired 
for  electricity.  The  Rockford  (111.)  Electric  Company, 
however,  is  accomplishing  the  same  end  without  an 
actual  expenditure  for  advertising  these  houses.     One 
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TAG  ATTACHMENT  TO  FIXTURE  IN  VACANT  DWELLING 

of  its  commercial  department  employees  takes  the  half 
of  the  disconnect  card  turned  in  by  the  line  department, 
goes  out  to  the  premises  and  on  the  back  of  this  card 
writes  a  brief  description  of  the  house.  Then  at  the  end 
of  each  month  a  list  of  all  these  vacant  dwellings  is  fur- 
nished to  all  the  real  estate  dealers,  and  among  the  de- 
scriptive items  mentioned  is  the  fact  that  the  house  is 
electrically  lighted  throughout.  Meanwhile,  if  a  house 
is  rented  the  other  half  of  the  disconnect  card  comes 
through  the  office  and  that  house  is  crossed  off  the  list. 
Thus  the  list  of  vacant  houses  is  kept  revised  from  day 
to  day. 


Floodlighting  Local  Monuments — A  Fourth- 
of-July  Feature  at  Allentown,  Pa. 

Following  the  announcement  of  the  plan  to  illuminate 
the  Statue  of  Liberty  in  New  York  Harbor,  a  wave  of 
interest  in  the  flood-lighting  of  local  statues  and  monu- 
ments has  spread  over  the  country.  A  number  of  such 
installations  are  already  under  way,  as  has  been  noted 
from  time  to  time  in  these  columns. 

At  Allentown,  Pa.,the  Lehigh  Valley  Light  &  Power 
Company  recently  set  up  six  500-watt  flood  lamps  to 
light  the  local  soldiers'  monument  as  a  sample  of  the 
effect  that  could  be  produced  by  flood-lighting.  This 
trial  installation  proved  to  be  so  satisfactory  that  the 
city  authorities  have  now  ordered  four  bronze  standards 
for  the  base  of  the  statue — one  for  each  corner — at  a 
cost  of  about  $2,000.  According  to  A.  H.  S.  Cantlin, 
vice-president  and  manager  of  the  Allentown  Electric 
Company,  these  standards,  which  will  carry  the  perma- 
nent lamps  and  reflectors,  are  expected  to  be  in  place 
in  time  for  the  Independence  Day  celebration  at  Allen- 
town on  July  4. 


Fair  Booth  a  Profitable  Inquiry  Producer 

The  purchases  of  a  single  visitor  at  the  recent  State 
Fair  booth  of  the  Merchants'  Heat  &  Light  Company 
at  Indianapolis,  Ind.,  amounted  to  more  than  the  total 
cost  of  equipping  and  maintaining  the  company's  dis- 
play at  the  fair.  This  visitor,  a  woman,  bought  an 
electric  range,  a  vacuum  cleaner,  and  several  other 
appliances.  Other  inquiries  coming  to  the  company's 
office  as  the  direct  result  of  the  display  and  its 
attendant  newspaper  publicity  resulted  in  the  sale  of 
several  more  ranges  and  some  smaller  appliances. 
Judging  only  from  the  sales  directly  traceable  to  the 
State  Fair  display,  R.  A.  MacGregor,  sales  manager 
for  the  company,  declared  the  booth  had  been  a  profit- 
able advertisement. 


The  "Movie"  Theater  as  a  Central  Station 

Customer 

Data  recently  filed  with  the  Massachusetts  Gas  &  Elec- 
tric Light  Commission  by  the  Edison  Electric  Illumi- 
nating Company  of  Boston  are  of  interest  from  the 
standpoint  of  energy  consumption  by  moving  picture 
theaters.  Ninety-three  establishments  of  this  kind  are 
on  the  company's  system.  Thirty-one  use  between  500 
and  1000  kw.-hr.  per  month;  twenty-three  consume  be- 
tween 100  and  500  kw.-hr.;  eighteen  between  1000  and 
2000  kw.-hr. ;  thirteen  use  between  2000  and  10,000  kw.- 
hr.  ;  one  consumes  between  10,000  and  15,000  kw.-hr. ; 
one  between  15,000  and  20,000  kw.-hr.;  four  less  than 
100  kw.-hr.  and  two  from  40,000  to  50,000  kw.-hr.  With 
the  exception  of  one  large  establishment  not  listed,  the 
seven  largest  "movie"  houses  in  Boston  consumed  energy 
as  follows,  in  a  typical  month,  the  original  data  having 
been  amplified  somewhat : 

c 

-a  ^  <aX 

v>  >,         .j.       ■"> 

Theater  !•  c_  =s        =  g,       £«        ti*2 

x  Sra         qj      wo     Wo.     <!fto 

Park    8,492  $396.58  78.2  978  8.7  4.7 

Scollay   Sq.   Olympia.  .  49,862  1,143.62  262.5  2,580  19.3  2.3 

Gordon's    Olympia 46,768  1,040.68  244.0  2,032  23.0  2.22 

Modern    16,913  623.70  140.7  754  22.5  3.68 

Globe    11,460  383.80  101.5  1,655  6.9  3.35 

St.    James 9,081  360.01  74.8  1,939  4.7  3.98 

Fenway   9,386  424.00  72.7  1,523  6.15  4.5 

From  the  above  average  rates  the  monthly  charge  ranges 
upward  to  10  cents  per  kilowatt-hour  in  the  case  of  the 
smallest  establishments.  In  many  cases  a  fan  motor  in- 
stallation and  sometimes  an  organ  motor  are  in  service, 
in  addition  to  the  house  lighting  and  projector  lamps. 
Roughly,  the  income  from  the  above  larger  establish- 
ments ranges  from  $40  to  $75  per  year  per  kilowatt  of 
connected  load. 


An  Original  Patriotic  Window  Display  at 

Oak  Park,  111. 

Just  prior  to  Decoration  Day  the  Oak  Park  (111.) 
office  of  the  Public  Service  Company  of  Northern  Illi- 
nois worked  up  an  original  and  attractive  patriotic  dis- 
play which  may  also  be  used  for  July  4.  The  manner 
in  which  it  portrayed  the  "hotpoints"  of  the  days  of 
the  Civil  War  and  the  modern  "Hotpoints"  is  shown  in 
the  picture  herewith.  The  only  cost  for  the  preparation 
of  this  display,  excluding  the  labor  of  the  office  force, 
was  less  than  $2  for  small  flags  and  red,  white  and 
blue  paper.  The  old  muskets,  the  kettle  and  the  large 
flag  were  borrowed  for  the  occasion. 


A  PATRIOTIC  HOT-WEATHER  WINDOW  DISPLAY  AT  OAK  PARK,  ILL. 
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Results    ot     Prize    Offer    for    House-Wiring- 

Month  Contracts 

To  anj  owner  ot  a  house  or  apartment  building  sign- 
ing a  contract    for  wiring  during  "Wire-Your  Some" 
Month  t!n>  Commonwealth  Bdison  Company  gave  ■  pre 
mium  certificate  which  entitled  the  recipient  to  his  choice 

of  an  electric  grill,  s  pair  of  boudoir  candles,  or  01 1 

three  styles  of  reading  lamps,  ('ash  priaea  of  810,  16 
ami  $2.60  were  offered  to  the  three  contractors  in  each 

Of  the  two  Chicago  associations  and  to  the  three  sales 

men  of  the  Edison  company   who  secured  the  largest 
number  of  contracts. 
in   the  contract    department    of  the   Commonwealth 

Edison  Company  a  chart   was  posted  on  the  bulletin 

board  during  the  campaign.  This  chart  was  so  ar- 
ranged that  arrow  heads  representing  house-wiring 
salesmen  could  lie  moved  forward  at  the  end  of  each 
week,  indicating  the  record  made.  This  induced  not  a 
little  rivalry  among  the  company's  salesmen. 

During  the  period  of  the  campaign  (March  15  to  April 
15),  the  total  number  of  house-wiring  contracts  secured 
for  central  station  service  from  all  sources  was  about 
700.  Of  this  business,  the  number  secured  by  the  Edi- 
son company's  salesmen  was  443,  while  the  electrical 
contractors  turned  in  about  150.  The  company  salesmen 
closed  contracts  during  this  campaign  at  an  average  rate 
of  about  fifteen  a  day. 
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((IMPACT    ARKANCKMENT    OF     POST    CAM)    HILL    TO    PERMIT    THE 
INSERTION    OF    ADVERTISING 

of  operation,  and  at  other  times  the  space  is  used  to 
convey  some  message  about  the  company's  service.  In 
any  case  something  different  is  printed  there  each  month. 
For  the  fall  and  early  winter  months  the  address  sides 
of  the  cards  bore  the  following  legend:  "Regarding 
Your  Bills. — Every  care  is  taken  to  see  that  your  bill 
for  electric  service  is  absolutely  correct.  Your  meter 
is  thoroughly  tested  and  carefully  read.  The  days  are 
getting  shorter  and  your  bills  will  naturally  increase. 
But  if  you  believe  there  is  any  error,  that  the  increase 
is  out  of  proportion  to  the  increased  use  of  light,  let  us 
know.  We  want  every  customer  of  electric  service  to 
receive  perfect  service  and  be  thoroughly  satisfied." 


Saving  the  Customer  Steps 

To  save  customers  needless  climbing  of  a  stairway- 
leading  to  the  executive  offices  of  the  Cumberland 
County    Power   &    Light    Company,    at    Portland,    Me., 


INFORMATIOIj^ETER  APPLICATIONS. 
STREET  FUOOR  ^ 


LIGHTI! 


BILLS 


HAY  BE  PAID  IN  WfflfWG  ROOM 


SIGNS  THAT   SAVE  STEPS  FOR  THE  CUSTOMER 

when  their  business  is  with  the  contract  department  or 
the  cashier,  the  risers  of  the  stairs  have  been  painted  as 
illustrated.  This  simple  but  effective  method  has  proved 
a  great  convenience  to  the  public,  as  the  sale  of  appli- 
ances, receiving  of  money,  etc.,  is  handled  in  a  street 
railway  waiting  room  on  the  ground  floor. 


Advertising  on  a  Post-Card  Bill 

Many  central-station  sales  managers  believe  in  the 
effectiveness  of  advertising  on  the  face  of  customers' 
bills,  but  those  companies  which  use  post-card"  bills  gen- 
erally find  that  the  card  face  is  fully  taken  by  the  billing 
data.  In  spite  of  the  small  space  available  on  its  own 
cards,  however,  the  Coshocton  (Ohio)  Light  &  Heating 
Company  has  found  it  possible  to  arrange  the  bill  so  that 
a  small  space  is  available  for  a  message  to  the  customer. 
Sometimes  special  appliance  sales  offers  are  made  in  this 
space;  on  other  occasions  customers  are  asked  to  tele- 
phone the  company  when  an  arc  lamp  is  discovered  out 


Electric  Comfort  for  the  Horse 

Increased  comfort  for  the  sick  horse  is  obtained  at 
the  Angell  Memorial  Hospital  for  Animals  at  Boston, 
Mass.,  by  the  use  of  a  specially  designed  heating  pad 
furnished  by  the  Simplex  Electric  Heating  Company 
of  Cambridge.  The  pad,  illustrated  in  service  here- 
with, is  4  ft.  long  and  3  ft.  wide;  it  has  three  heats 
and  a  maximum  energy  consumption  of  600  watts.  One 
side  is  rubber-covered,  and  it  is  connected  to  any  con- 
venient receptacle  about  the  premises  by  a  25-ft.  flexible 
cord.  Dr.  F.  H.  Rowley,  president  of  the  Massachusetts 
Society  for  the  Prevention  of  Cruelty  to  Animals,  first 
used  the  pad  in  cases  of  "black  water,"  a  disease  horses 
are  subject  to  when  overfed  and  under-exercised.  In 
the  first  application  the  pad  was  substituted  for  the  old- 
time  hot  (?)  cloths,  which  continually  had  to  be  re- 
placed about  the  abdominal  regions. 


ELECTRIC    HEATING    PAD    USED    BY   VETERINARY    SURGEON 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Reducing  Size  of  Service  Wires  from  No.  6 

to  No.  8  Saves  $6,000  per  Year  for 

Western  Company 

A  central  station  company  in  the  Middle  West  has 
decided  to  use  No.  8  hard-drawn  copper  for  all  cus- 
tomers' service  wires,  unless  a  particular  load  demands 
wire  of  a  larger  size.  It  is  estimated  that  this  practice 
will  save  $6,000  during  the  coming  year,  if  the  company 
continues  to  grow  at  its  previous  rate  of  1300  customers 
a  year. 

Formerly  it  was  this  company's  practice  to  install 
No.  6  wire  almost  exclusively  for  services,  No.  8  being 
used  in  special  cases.  In  casting  about  for  a  means  to 
cut  construction  costs  on  account  of  the  present  high 
price  of  copper,  it  was  observed  that  no  serious  trouble 
from  "voltage"  drop  has  resulted  from  the  use  of  No. 
8  wire.  On  this  basis  it  was  decided  that  No.  8  wire 
can  be  used  successfully  on  all  customers'  services  where 
the  limiting  factor  is  mechanical  strength. 


Safe  Construction  When  Installing  Pole 

Transformers 

By  R.  E.  Thompson 

Electrical    Superintendent    Fort    Smith    (Ark.)     Light    &    Traction 
Company 

Safe  construction  is  demanded  in  overhead  transmis- 
sion and  distribution  lines  not  only  from  the  desire  to 
furnish  an  uninterrupted  service  and  to  prevent  damage 
to  the  equipment,  but  also  to  prevent  some  unusual 
mechanical  strain  or  the  failure  of  some  piece  of  mate- 
rial, thus  creating  a  condition  which  is  dangerous  either 
to  the  public  or  the  workmen  on  the  job.  It  is  not 
enough  that  all  wires  on  a  pole  shall  have  a  proper 
clearance  from  other  lines  when  they  are  put  up.  If 
these  are  so  arranged  that  the  breaking  of  a  wood  pin 
or  the  failure  of  a  tie  wire  will  allow  a  short-circuit,  or 
permit  a  high-voltage  wire  to  pull  down  across  a  110- 
volt  lighting  line,  then  such  construction  cannot  be 
called  safe,  even  though  it  is  all  of  new  material. 

The  writer  has  observed  a  common  practice  among 


small  plants  of  hanging  distribution  transformers  below 
the  secondary  lines,  and  bringing  the  primary  taps  down 
to  the  transformer,  even  though  secondary  and  service 
wires  pull  off  in  all  directions  around  it.  This  is  cer- 
tainly a  dangerous  condition  unless  the  secondary  sys- 
tem be  permanently  grounded,  and  even  then  it  would 
be  if  the  ground  were  defective  in  any  way,   for  the 

breaking  of  a  pin,  the  fail- 
ure of  a  tie  wire,  the  work- 
ing loose  of  a  bracket  on 
the  house,  or  any  one  of 
several  conditions  would 
undoubtedly  bring  the  pri- 
mary and  secondary  lines 
together  with  the  resulting 
high  potential  charge  in 
all  connected  houses.  The 
logical  place  for  the  trans- 
former under  such  condi- 
tions is  on  the  top  cross- 
arm,  where  any  condition 
short  of  the  breaking  of 
the  arm  or  the  falling  of 
the  transformer  would  not 
permit  these  lines  to  come 
together. 

The  main  and  generally 
the  only  objection  raised  to 
this  manner  of  hanging  is 
that  with  a  10,  5,  or  even  a 
3-kw.  transformer,  it  is 
difficult  for  one  or  even 
two  men  to  get  the  trans- 
former into  its  position.  To 
overcome  this  the  writer 
has  built  the  simple  pole-top  gin  shown  in  Fig.  2,  which 
weighs  but  25  lb.  and  readily  enables  a  lineman  to  put 
up  a  10-kw.  transformer  with  only  the  aid  of  one  man 
on  the  ground  to  pull  on  the  fall  line  of  a  tackle  block. 


FIG.  2 — A  POLE-TOP  GIN  FOR 
RAISING  SMALL  TRANS- 
FORMERS 


FIG.  1 — TWO  METHODS  OF  MOUNTING  TRANSFORMERS — THE  ONE 
AT  RIGHT   IS  RECOMMENDED 


How  an  Apparent  Overload  Motor  Trouble 

Was  Traced  to  Fuse  Block 

By  R.  L.  Hearvey 

At  a  plating  plant  trouble  developed  recently  with  a 
5-hp.  single-phase  General  Electric  type  K.  S.  induction 
motor  that  showed  up  by  the  blowing  of  fuses  for  several 
days  and  then  by  refusal  to  start.  The  motor  had  been 
in  daily  use  for  six  years  and  the  repairman,  after  exam- 
ining the  equipment,  said  that  new  bearings  were  needed 
as  the  rotor  was  rubbing  the  stator  laminations.  The 
shaft  was  also  cut  and  grooved,  which  required  it  to  be 
turned  down  so  that  the  bearings  could  be  properly 
fitted.  After  the  motor  had  been  replaced  and  in  serv- 
ice for  a  few  days  the  fuses  started  blowing  again. 

The  repairman  found  one  of  the  bearings  hot,  which 
was  taken  out  and  "eased  up"  a  little.  A  few  days  later 
another  shut-down  occurred.  This  time  the  repairman 
reported  that  the  motor  was  overloaded,  and  a  larger 
motor  was  required.  As  the  plant  was  being  operated 
exactly  as  it  had  been  for  three  years  without  a  shut- 
down, the  owner  of  the  motor  would  not  accept  the  re- 
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port,  and  uked  thai  ■  thorough  examination  be  made  to 
locate  the  trouble. 

When  putting  in  new  reinforced  fuses  it  was  noticed 
that  the  fuse  dips  and  block  had  been  quite  hot,  for  the} 
were  discolored  and  loose.    The  clips  were  closed  up 

Until  they  held  the  fuse  tightly.  A  Close  examination 
Of  the  motor  and  starter  showed  them  to  lie  in  first-class 

condition.     An  ammeter  was  connected  in  the  line  and 

the  motor  started  with  no  load.  The  current  taken  indi- 
cated that  the  winding  was  not  defective.  The  load  of 
two  buffing  wheels  was  then  put  on  and  the  needle  of 
the  50-amp.  meter  went  oil'  the  scale.  A  further  exami- 
nation of  the  fuse  block  showed  two  loose  connections. 
It  was  the  heat  generated  by  this  high  contact  resistance 
that  was  causing  the  trouble  with  the  fuses,  it  is  very 
probable  that  while  the  rotor  was  rubbing  the  Btator  the 
motor  was  taking  an  excessive  current  and  injured  the 
fuse  block. 


Construction  of  Switchboard  Cable  Trenches 
By  M.  M.  Samuels 

The  grouping  and  ending  of  conduits  back  of  a  switch- 
board is  often  the  cause  of  worry  and  trouble  to  the 
installing  engineer.  As  a  rule,  the  work  has  to  be  done 
just  before  the  floor  finish  is  laid  and  consequently  it 
must  be  done  in  a  great  hurry.  Large  sized  conduits 
must  be  laid  at  a  considerable  depth  below  the  level  of 
the  switchboard  floor  in  order  to  be  able  to  bring  them 
up  in  elbows  of  a  sufficiently  large  radius  for  pulling  in 
cables.  In  hydroelectric  plants,  this  means  the  lowering 
of  all  hydraulic  apparatus,  and  thus  increasing  the  cost 
of  excavation  and  concrete  work. 

When  conduits  come  to  one  panel  from  different  di- 
rections the  grouping  is  most  difficult,  and  no  matter 
how  much  juggling  and  crossing  of  conduit  is  done  in 
the  floor,  it  is  almost  impossible  to  bring  all  the  conduits 
up  opposite  their  respective  terminals.  Cables  have  to 
be  looped  and  crossed  and  a  neat  job  is  almost  out  of 
the  question.  Even  if  a  comparatively  neat  arrangement 
is  finally  arrived  at  after  considerable  trouble  and  per- 
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FIG.   1 — CONSTRUCTION  OP  TRENCH   BACK  OF   SWITCHBOARD  FOR 
BRINGING    UP    CABLES 

haps  much  overtime  with  double  pay,  this  neatness  will 
not  be  permanent.  Operators  seem  to  like  to  exchange 
circuits  and  cross  cables  on  the  back  of  a  switchboard. 
It  has  therefore  been  found  of  great  advantage  in  the 
construction  of  some  recent  power  houses  to  install  a 
pit  under  the  switchboard  such  as  is  shown  in  Fig.  1. 
The  conduits  can  be  run  into  this  pit  from  any  direction 
and  at  any  angle.  No  bends  have  to  be  brought  up 
through  the  floor  finish  and  the  conduits  therefore  can 
be  laid  high  up  near  the  floor  finish.    A  continuous  cover 


plate  along  tlie  switchhoard  Containing  small  lengths  of 
COnduitfl  serves  to  bring  the  cables  up  to  their  terminals. 
These  short,  pieces  of  conduits  can  be  arranged  in  uni- 
Porm  spacingS,  Uniform  heightl  and  even  uniform  sizes. 
All  crossing,  looping  and  offsetting  of  cables  is  done  in 
the  pit,  and  the  wiring  on  the  back  of  the  switchboard 
can  be  made  straight  and  neat. 

Barriers  should  be  installed  in  the  pit  at  suitable  in- 
tervals. They  serve  to  support  the  cover  plates  as  well 
as  to  separate  the  cables  in  suitable  groups.  Short 
pieces  of  conduits  can  be  installed  through  these  barriers 
to  facilitate  interchanging  of  circuits  after  the  installa- 
tion is  completed.      In  sections  containing  large  cables 
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•  Removable  Steel  Cover  Plate 
FIG.  2— CONSTRUCTION  OF  STEEL  TRENCH   WHEN   SWITCHBOARD 
IS   INSTALLED  ON   A  GALLERY 

the  angle-iron  A  in  Fig.  1  can  be  made  removable,  thus 
increasing  the  pulling  space. 

When  the  switchboard  is  placed  on  a  gallery  and 
the  conduits  installed  on  the  floor  beams  below  it  is 
customary  to  provide  a  slot  back  of  the  switch- 
board and  to  bring  all  conduits  up  through  it. 
Of  late  insurance  inspectors  have  been  vigorously  de- 
manding that  such  slots  be  closed  up.  For  such  cases 
it  may  therefore  be  possible  to  construct  an  artificial 
steel  trench  such  as  is  shown  in  Fig.  2.  The  only  im- 
portant difference  between  this  trench  and  the  one  shown 
in  Fig.  1  is  that  in  Fig.  2,  the  removable  cover  plate 
can  conveniently  be  arranged  under  the  floor  and  the 
barriers  can  be  installed  under  floor  beams,  making  the 
beams  serve  as  part  of  the  barriers.  Such  trenches  will 
usually  satisfy  the  super-conscientious  inspectors  and 
the  construction  and  operating  man. 

Pits  such  as  shown  in  Fig.  1  have  been  installed  by 
the  J.  G.  White  Engineering  Corporation  in  several 
power  houses  recently  constructed,  notably  for  the 
Bonny  Eagle  Power  Company,  Eastern  Tennessee  Pcwer 
Company,  South  Carolina  Development  Company, 
Georgia  Carolina  Power  Company,  and  Central  Hudson 
Gas  &  Electric  Company. 


Predetermining  Composition  of  Concrete  for 
Tower  Foundations  by  Trial 
By  R.  I.  Elkin 
Specifications  for  concrete  foundations  and  similar 
work  generally  specify  the  proportions  of  stone,  sand 
and  cement  that  are  to  be  used.    Moreover,  these  speci- 
fications cover  the  character  of  the  various  materials 
that  shall  be  used.    On  important  jobs,  where  their  size 
justifies  the  procedure,  tests  are  made  for  uniformity 
of  the  concrete.     In  certain  lines  of  work  it  not  infre- 
quently happens  that  the  size  of  particles  varies  quite 
widely  from  time  to  time,  so  that  the  relative  propor- 
tion of  cement  and  sand  likewise  will  vary.     One  such 
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example  is  in  building  concrete  foundations  for 
steel  transmission  towers,  for  here  the  material  is  often 
supplied  locally,  where  the  size  and  grade  of  rock  and 
sand  will  differ  radically  from  place  to  place. 

Under  these  circumstances  it  is  often  best  to  leave  to 
the  erection  or  field  engineer's  judgment  the  best  pro- 
portions of  material  to  use.  One  very  simple  method 
that  has  been  used  with  good  results  is  as  follows :  Fill 
a  wooden  box  of  convenient  size  with  the  rock  or  stone 
that  is  to  be  used  for  a  specific  case.  A  box  having  a 
capacity  of  1  cu.  ft.  suffices,  and  has  the  advantage  of 
not  being  cumbersome.  Then  fill  in  level  to  the  top  of 
the  box  with  the  sand  that  it  is  intended  to  use  until 
all  voids  are  apparently  filled.  After  this  add  water  so 
that  the  mixture  sinks,  and  all  voids  are  really  filled. 
The  volume  of  water  poured  into  the  box  is  a  measure 
of  the  amount  of  cement  required  for  the  quality  of  rock 
and  sand  employed.  It  is  generally  advisable  to  add  to 
the  cement  thus  indicated  an  additional  10  per  cent. 


Cost  of  Rewinding  Burned-Out  Transformers 

vs.  Removing  Terminal  Blocks 

for  Protection 

At  the  recent  convention  of  the  N.  E.  L.  A.  at  Chicago 
considerable  interest  was  shown  in  a  paper  by  D.  W. 
Roper  of  the  Commonwealth  Edison  Company  on  "Light- 
ning Protection  for  Transformers  on  4000-volt  Dis- 
tributing Circuits."  The  author  stated  in  his  paper  that 
by  either  entirely  removing  the  terminal  blocks  in 
transformers  or  by  submerging  them  in  oil  and  placing 
lightning  arresters  on  the  same  pole  as  the  transform- 
ers instead  of  on  adjacent  poles,  transformer  burn-outs 
had  been  reduced  from  1.2  to  0.25  per  cent  while  the 
number  of  blown  fuses  due  to  lightning  has  been 
reduced  from  12  and  15  per  cent  to  1.2  per  cent. 

In  the  discussion  on  Mr.  Roper's  paper  it  developed 
that  his  company  does  not  utilize  voltage  taps  on  the 
transformers,  the  units  being  permanently  connected  for 
one  primary  pressure  and  the  secondaries  being  ready 
for  connection  in  series  or  multiple.  As  terminal 
blocks  were  not  needed  therefore  all  recent  distributing 
transformers  are  purchased  without  them,  and  they  are 
being  removed  on  the  older  types  as  fast  as  it  is  possible 
to  do  so,  when  they  are  taken  down  from  the  poles  to 
make  way  for  a  unit  of  larger  capacity  or  for  other  sim- 
ilar reasons.  All  transformers  removed  from  poles  that 
have  terminal  blocks  or  that  appear  defective  are 
shipped  to  the  company's  repair  shops.  These  shops  are 
centrally  located,  and  the  transformers  are  sent  to  them 
from  the  various  district  storerooms  when  a  sufficient 
number  will  make  a  load  for  an  electric  truck. 

When  the  transformers  arrive  at  the  shop  they  are 
taken  out  of  their  cases  and  stood  on  angle  irons,  each 
winding  and  core  being  situated  so  that  the  oil  will  drip 
into  the  case.  The  winding  is  then  tested  with  high 
potential  of  10,000  volts  between  the  primary  on  the  one 
hand  and  secondary  and  case  and  core  on  the  other ;  and 
the  secondary  to  case  and  core  at  3000  volts  for  one 
minute.  If  the  winding  stands  up  under  this  test 
double  excitation  at  triple  frequency  is  applied  to  the 
secondary  coils,  which  tests  the  insulation  between  turns 
of  both  primary  and  secondary,  the  one  by  actual  ap- 
plied voltage  and  the  other  by  induced  voltage.  Pro- 
vided the  transformer  still  appears  all  right  in  every 
way  it  is  tested  for  ratio  or  cross-current  by  connecting 
it  in  parallel  through  an  ammeter  with  a  standard  trans- 
former. If  the.  unit  stands  all  these  tests  it  is  repaired 
— terminal  blocks  removed  or  rewound  and  impregnated 
as  the  case  may  be — and  tested  again  after  being  placed 
in  its  case.     It  is  then  shipped  back  to  a  storeroom. 


Whenever  terminal  blocks  are  removed  new  leads  are 
always  put  on  the  transformer.  The  cost  of  doing  this 
is,  roughly,  as  follows: 

Rating  of  Transformer, 

Kilowatts  Cost  to  Shops 

1      -   5    $4.00 

7^-15    5.00 

20     -50    7.50 

60     -75    10.00 

100        12.50 

The  cost  of  rewinding  the  burned-out  transformers  is 
a  more  costly  undertaking,  but  a  close  approximate  cost 
for  the  various  sizes  is  as  follows: 


Rating  of 

Transformer,  Rewinding 

Kilowatts  Cost 

1      ".$18.00 

2      20.00 

2i/2 20.00 

5      23.20 

7y2 29.40 

10      36.20 

15      42.20 


Rating  of 
Transformer,  Rewinding 

Kilowatts  Cost 

20 $50.00 

25 62.10 

30 76.50 

40 95.00 

50 99.90 

75 101.00 

100 124.50 


While  these  costs  are  approximate  they  are  suitable 
for  making  the  estimates  for  the  work  by  the  various 
departments.  They  are  average  costs  and  are  actually 
higher  for  transformers  of  the  core  type  and  lower  for 
those  of  the  cruciform  type.  The  cost  of  transportation 
and  removal  from  poles  is  not  included  in  these  costs. 


Compact  Installation  of  Regulators  in  a 

Maine  Substation 

A  recent  installation  of  feeder  regulators  of  the  Gen- 
eral Electric  "IRS"  type  at  the  Sewall  Street  substation 
of  the  Cumberland  County  Power  &  Light  Company, 
Portland,  Me.,  is  of  interest  on  account  of  its  compact- 
ness. In  this  substation  several  batteries  of  regulators 
are  in  service  arranged  in  groups  of  six  single-phase 
units,  each  group  occupying  a  space  approximately  6  ft. 
by  4  ft.  by  12  ft.,  as  shown  in  the  accompanying  illus- 
tration. Each  bank  cares  for  two  2300-volt  circuits.  The 
banks  are  mounted  on  the  concrete  floor  of  the  switch- 
board gallery  inside  a  frame  made  of  l^-in.  pipe.  The 
framing  carries  above  the  regulators  the  usual  discon- 
necting switches,  relays,  contact-making  voltmeters  and 
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•  lis.  iiic  Cumberland  company  hai  also 
provided  a  horizontal  short-circuiting  switch  of  the 
knife-blade  type  in  each  regulator  barrier  twitch  group, 
by  which  the  regulator  maj  be  cu1  < >u t  from  the  sub 
station.  Economy  of  wiring  >s  ;i  feature  of  the  above 
arrangement. 


Methods  of  Varying  Lamp  Bank  Loads  on 
Two-Wire  and  Three-Phase  Circuits 
Bi  Chester  u.  Keagls 
in  Fig.  :>  of  the  article  by  Professor  Kammermao  in 

the  .May  'J7  issue  of  the  Electrical  World,  it  is  evident 
that  ii.\  throwing  the  switch  marked  7  up  in  a  position 

indicated  as  .1.  it  was  intended  to  connect  the  lamp  loads 
in  "delta."  According  to  the  drawing,  however,  when 
the  switch  is  in  this  position  connections  for  one  set  of 
lamps  to  each  of  the  switches  marked  I  to  G  are  not  prop 
erly  indicated,  since  both  ends  of  B  particular  set  are  at 
the  same  potential.  The  intended  connection  can  be 
secured  by  reversing  the  two  right-hand  leads  to  the 
switches  1  to  6  or  by  reversing  the  two  right-hand  con- 
nections to  the  hinges  of  the  double-throw,  three-pole 
switch  shown  as  7. 


Maintaining  Uniform  Steam  Pressures  with 
Fluctuating  Steam  Demands 

The  accompanying  charts  taken  at  the  Hatfield  sta- 
tion of  the  Evansville  (Ind.)  Railway  Company  show 
twenty-four-hour  records  of  steam  pressures  obtained 
with  hand  and  automatic  regulation  of  draft.  While 
the  contrast  is  marked,  it  is  not  so  great  as  might  exist 
in  many  plants,  since  the  hand  firing  was  exceptionally 
well  done.  The  regulator  installed  in  this  plant  is  shown 
in  Fig.  3.  A  regulator  of  the  same  type  is  used  at  the 
steam-generating  plant  of  the  Chicago,  Lake  Shore  & 
South  Bend  Railway,  Michigan  City,  Ind.,  but  is  con- 
nected to  control  both  the  damper  and  stoker  feed. 
During  the  last  three  years  of  its  use  the  coal  consump- 
tion has  been  reduced  8  to  10  per  cent  of  what  it  was 
when  hand  regulation  was  employed. 

The  regulator  consists  of  a  counter-weighted  lever 
supported  on  a  knife-edge  fulcrum  and  actuated  by  a 
diaphragm  on  which  boiler  pressure  is  exerted.  The 
lever  in  turn  operates  a  valve  which  admits  water  to  a 
hydraulic  cylinder  or  permits  it  to  discharge  therefrom, 


causing  a  piston  t<>  rise  or  fall  and  control  the 
damper  or  stoker  feed.  Mounted  on  the  same  pane]  with 
the  regulator  la  ;i  steam  gage,  ■  water  gage,  a  tow- 
voltage  alarm  hell  (for  signaling  the  firemen  when  the 

furnaces  need  attention),  and  a  contactor  device  for 
opera)  ine;   t  he    lat  t  <i 


FIG.   2 — FLUCTUATIONS  IN   STEAM   PRESSURE   SMOOTHED  OUT   BY 
AUTOMATIC    REGULATOR 

While  improved  performance  can  be  obtained  in 
almost  any  plant  by  use  of  the  automatic  regulator,  its 
greatest  value  is  shown  in  plants  where  the  steam  de- 
mand fluctuates  suddenly,  since  the  steam  pressure  can 
be  maintained  within  1  lb.  of  any  desired  value.  The 
type  of  regulator  shown  is  designed  to  control  practically 
any  number  of  boilers,  and  is  made  by  the  McDonough 
Automatic  Regulator  Company  of  Detroit. 


PIG.   1 — RECORD  OF  BOILER  PRESSURE  OBTAINED  WITHOUT  AUTO- 
MATIC REGULATOR  IN   SERVICE 


FIG.     3 — AUTOMATIC     REGULATOR     CONTROLLING     DAMPERS     IN 
INDIANA   GENERATING   STATION 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


A   Laboratory   Electric   Arc   Furnace 

Design  of  a  Tilting  Rectangular  Arc  Furnace  of  10  Lb.  Capacity, 

Suitable  for  the  Melting  of  Metals  and  the 

Making  of  Alloys 

WITH  the  rapid  progress  of  electrochemistry  on  a 
large  scale,  and  especially  the  large  increase  of 
electric  steel  furnaces  during  the  past  year, 
electrochemical  research  in  the  laboratory  has  received 
a  new  impetus.  A  quite  elaborate  laboratory  electric 
furnace  design  described  by  Dr.  Oliver  P.  Watts  of  the 
University  of  Wisconsin  in  Metallurgical  and  Chemical 
Engineering  of  June  15,  1916,  is  therefore  now  of  par- 
ticular interest.  It  is  a  tilting  rectangular  arc  furnace 
for  experimental  work;  it  has  a  capacity  of  10  lb.,  and 
is  especially  adapted  to  the  melting  of  metals  and  the 
making  of  alloys. 

The  furnace  body  is  made  of  sheet  steel  Vs  in.  thick 
and  measures  16.5  in.  long,  14.5  in.  wide  and  17.5  in. 


purpose.  Two  inches  of  slaked  lime  were  tamped  into 
the  furnace,  and  the  melting  pot  was  built  upon  this. 
The  space  between  the  pot  and  the  steel  shell,  2  in.  at 
the  ends  and  3  in.  at  front  and  back,  was  also  filled  with 
slaked  lime.  In  order  to  pour  the  metal  it  was  neces- 
sary to  build  a  bridge  of  magnesia  from  the  melting 
pot  to  the  spout,  and  to  cover  this  the  roof  of  fused 
magnesia  extended  forward  within  0.25  in.  of  the  shell 
of  the  furnace,  making  two  breaks  in  the  heat  insula- 
tion. The  roof  was  covered  to  a  depth  of  2  in.  with 
slaked  lime,  and  a  sheet  of  asbestos  and  a  wire  screen 
were  placed  over  the  top  to  hold  the  lime  in  place 
when  the  furnace  is  tilted.  Fig.  1  shows  the  furnace 
before  the  roof  was  put  on,  and  Fig.  2  is  the  completed 
furnace,  except  that  the  steel  shell  was  cut  away  over 
the  spout  to  a  height  of  3  in.,  so  that  the  spout  can  be 
used  as  a  charging  door.  This  is  closed  by  a  magnesia 
brick  when  the  furnace  is  in  operation.  The  total 
weight  of  the  furnace  is  334  lbs.,  yet  it  is  readily  tilted 


FIGS.    1   AND   2 — LABORATORY   ARC   FURNACE   IN    POURING   AND  OPERATING    POSITIONS,    SHOWING    ELECTRODE    HOLDERS,     MAGNESIA 

LINING,    AND   FURNACE    COVER 


high  in  front  and  back,  and  11.5  in.  high  on  the  ends. 
Owing  to  the  severe  usage  to  which  the  furnace  must 
be  subjected,  magnesia  was  the  only  material  considered 
for  the  melting  pot,  which  was  constructed  of  magnesia 
brick  2.25  in.  thick.  The  corners  were  filled  with  a 
cement  of  electrically  fused  magnesia  moistened  with  a 
solution  of  sodium  silicate,  so  that  there  might  be  no 
places  for  metal  to  lodge  when  the  furnace  is  tilted  for 
pouring.  The  melting  pot  is  8.75  in.  by  6  in.  by  7  in., 
and  has  a  capacity  of  12  lb.  metal.  By  setting  the 
electrodes  higher  its  capacity  could  be  increased  to 
18  lb.  or  20  lb.  if  desired.  For  the  roof  a  slab  of  elec- 
trically fused  magnesia  is  used,  specially  sawed  to  size, 
11  in.  by  8  in.  by  2.25  in.,  from  a  larger  solid  electrically 
fused  lump. 

The  high  thermal  conductivity  of  magnesia  brick  and 
fused  magnesia  when  hot  made  it  necessary  to  provide 
special  heat  insulation.    Air-slaked  lime  is  used  for  this 


for  pouring  by  one  man.  Exclusive  of  refractories, 
the  cost  was  $50.  The  linings  were  put  in  by  students 
as  class  exercises. 

The  electrode  holder  is  shown  in  Fig.  3.  This  con- 
sists of  a  casting  of  red  brass,  bored  for  a  1.5-in. 
electrode.  The  top  of  the  holder  is  split,  and  can  be 
clamped  to  the  electrode  by  means  of  two  stout  screws. 
Water  cooling  is  essential,  and  was  provided  for  by 
drilling  holes  in  the  holder  and  inserting  small  copper 
tubes,  to  which  pieces  of  0.25-in.  rubber  tubing  are 
attached.  One  of  these  connects  the  holders  with  each 
other;  to  the  others  standard  hose  couplings  are  per- 
manently fastened  for  convenience  in  attaching  the 
0.5-in.  hose,  by  means  of  which  water  is  carried  to 
and  from  the  furnace.  The  electrodes  are  moved  by  a 
screw  feed  actuated  through  pinions  by  a  crank  beneath 
the  electrode.  Since  it  would  often  be  desirable  in 
melting  metals   to  operate   without   a   slag,   the   usual 
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vertical  arrangement  of  the  electrodes  in  steel  furnaces 
was  not  desirable,  and  the  electrodes  were  inclined  so 
that  they  meet  at  an  angle  of  90  deg.  above  the  furnace 
charge.  This  arrangement  has  proved  satisfactory, 
although  care  must  be  taken  not  to  push  one  or  the 
other  electrode  too  far  into  the  furnace.  A  packing  of 
asbestos  or  similar  material  is  placed  around  the  elec- 
trodes when  they  pass  through  the  roof.  The  diameter 
of  the  electrodes  is  1.5  in.  Carbon  electrodes  are  used 
if  the  power  consumption  is  not  more  than  20  kw.  to 
25  kw.  For  25  kw.  to  30  kw.  graphite  electrodes  are 
employed. 

Although  the  electrodes  have  been  referred  to  as 
passing  through  the  roof,  they  really  emerge  from  the 
end  walls  of  the  furnace.  There  are  no  holes  in  the 
slab  of  fused  magnesia,  which  just  fills  the  space 
between  the  electrodes.  The  end  walls  are  built  up 
around  the  electrodes  to  the  level  of  the  roof  with  the 
cement  of  fused  magnesia  and  sodium  silicate  solution 
previously  referred  to. 

In  melting  metals  it  is  desirable  to  heat  the  furnace 
before  putting  in  the  charge,  in  order  to  shorten  the 
time  that  the  metal  is  subjected  to  possible  contamina- 
tion by  carbon  from  the  electrodes  or  by  oxidation. 
It  is  advisable  to  use  a  mold  that  can  be  lifted  to  the 
spout  of  the  furnace,  thus  avoiding  the  loss  of  material 
and  likelihood  of  freezing,  incident  to  the  use  of  a 
ladle  with  such  small  quantities  of  metal. 

Generators,  Motors  and  Transformers 

Determination  of  the  Dimensions  of  Commutators. — 
Thomas  Carter. — A  long  mathematical  article  in  which 
the  author  shows  how  to  develop  a  simple  expression 
to  denote  the  watts  lost  in  friction  and  brush  contact 
drop  on  a  commutator.  After  a  short  introduction 
and  a  discussion  of  relations  between  the  physical 
constants  concerned  an  elementary  form  of  the  expres- 
sion is  given.  This  is  R  =  K  X  total  commutator  losses 
/[xDL  (S  +  2000)  /2000]  where  R  is  the  temperature 
rise  in  degrees  Fahrenheit  of  the  revolving  surface 
above  the  temperature  of  the  surrounding  air,  due  to 
the  total  commutator  losses  dissipated;  K  is  a  heating 
constant  (being  the  rise  in  degrees  Fahrenheit  of  the 
revolving  surface  above  the  temperature  -of  the  sur- 
rounding air  for  1-watt  loss  per  "equivalent  square 
inch"  of  revolving  surface),  D  the  diameter  of  the 
revolving  surface  in  inches,  L  the  axial  length  of  the 
revolving  surface  in  inches,  hence  ic  DL  the  cylindrical 
surface  of  the  revolving  part,  and  S  the  peripheral 
speed  in  feet  per  minute.  The  author  then  determines 
the  total  losses,  which  consist  of  friction  losses  and 
contact  drop  losses,  and  gives  a  more  developed  form 
of  his  formula  which  is  applicable  to  slip-rings  as  well 


as    to    commutators.       This    is     further    discussed     l'<.r 

commutators  only,  ami  tw<>  Anal  forma  arc;  given  which 
show  how  the  dimensions  of  a  given  type  or  com- 
mutator  can  he  determined  tor  a  given  output  from 
i he  known  characteristics  of  the  brushes  used,  the 
permissible   rise  of   temperature,   ami   other  specified 

quantities;    ami    when    the   Commutator   dimensions    arc 

•  Hied   the   brush   dimensions  can   he   settled   also.      The 

elicit    on   the  length  Of  a  commutator  of   using  various 

types  of  brushes  is  shown  both  in  symbols  and  in  curves, 

three  widely  separated  classes  of  hrushes  being  con- 
sidered and  the  results  are  illustrated  by  numerical 
examples.  The  author  finally  shows  how  to  calculate 
from  simple  expressions  the  weight  of  copper  and  the 
weight  of  mica  in  any  commutator. — London  Elec 
trician,  May  20,  1916. 

Third  Harmonics  in  the  Phase  Pressure  of  Three- 
Phase  Alternators  with  Cylindrical  Rotors. — A.  E. 
Clayton. — An  article  illustrated  by  diagrams  in  which 
the  author  deals  with  the  effect  of  the  angle  of  spread 
of  the  exciting  winding  and  magnetic  saturation  upon 
the  magnitude  of  the  third  harmonics  in  the  phase 
pressure  of  three-phase  alternators  with  cylindrical 
rotors. — London  Electrician,  May  19,  1916. 

Traction 

British  Railway  Electrification. — The  North  Eastern 
Railway  Company  was  one  of  the  first  British  com- 
panies to  introduce  electric  traction  for  their  New- 
castle and  Tyneside  suburban  traffic.  This  company 
is  now  trying  electric  traction  on  heavy  freight  haulage 
on  the  Shildon-Newport  line,  which  is  used  almost 
exclusively  for  iron  ore  and  coal  traffic.  The  electrified 
line  has  a  route  length  of  between  18  and  19  miles,  but 
a  considerable  portion  of  the  sidings  at  both  ends  is 
also  electrified,  so  that,  including  the  sidings,  about  50 
miles  of  single  track  are  equipped  for  electric  working. 
A  high-tension  direct-current  system  is  used,  current 
being  supplied  to  the  locomotives  through  overhead  con- 
tact wires  at  1500  volts  from  two  rotary-converter 
substations.  The  catenary  construction  adopted  is 
described  and  illustrated. — London  Electrician,  May  26, 
1916. 

Installations,   Systems   and   Appliances 

Hire  and  Maintenance  of  Direct-Current  Motors. — 
Henry  Joseph. — A  paper  read  before  the  Yorkshire 
and  Western  Local  Sections  of  the  (British)  Institution 
of  Electrical  Engineers  on  hiring  out  motors  by  small 
central  stations,  with  an  editorial  on  the  same  subject. 
The  author  gives  the  experience  of  the  central  station 
of  Hawick.  This  city  has  a  population  of  less  than 
17,000.  The  total  load  at  the  station  is  only  1280  kw. 
Nevertheless,  owing  to  the  development  of  motor  load 
the  output  last  year  amounted  to  more  than  3,000,000 
kw.-hr.  There  are  in  the  whole  district  300  motors,  of 
which  174  (total  horsepower  1096)  are  owned  by  the 
consumers,  ten  motors  (451  hp.)  are  on  hire-purchase, 
and  116  motors  (731  hp.)  are  on  hire.  Particulars  are 
given  of  the  hire  rates,  which  vary  from  $2.25  per  quar- 
ter for  a  0.25-hp.  motor  up  to  $32.50  for  one  of  50  hp. 
The  rates  have  been  considerably  increased  from  those 
of  the  early  days,  since  the  original  terms  were  found 
to  be  inadequate.  At  first  quotations  were  given  for 
the  hire  of  motors  after  the  cost  of  each  installation 
had  been  calculated.  During  the  past  four  or  five  years 
it  has  been  found  more  convenient  to  adopt  a  definite 
rate  per  horsepower  for  standard  motors.  Special 
motors,  such  as  low-speed  or  geared  ones,  are  not  let 
on  hire  unless  they  happen  to  be  in  stock.  The  hire 
rate  includes  the  motor  complete  with  pulley,  starter, 
main  switch  cut-outs,  shunt  regulator  and  slide  rails,  if 
these  are  required,   all   fixed  and  connected  up.     The 
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rental  covers  the  cost  of  all  maintenance  and  renewals. 
New  brushes  are  fitted  when  required,  and  no  question 
as  to  whether  the  company  is  liable  ever  arises  in  the 
event  of  a  breakdown.  Damage  occasionally  occurs  as 
the  result  of  carelessness  or  negligence  on  the  part  of 
the  hirer's  employees,  but  it  has  not  been  considered 
good  policy  to  raise  the  question  of  liability  in  such 
cases.  They  do  not  often  occur,  and  the  inconvenience 
caused  to  the  user  by  a  breakdown  is  quite  sufficient 
incentive  as  a  rule  for  him  to  urge  his  employees  to 
treat  the  motor  carefully.  Details  are  given  of  the 
financial  results  which  are  in  general  satisfactory,  and 
of  the  handling  of  breakdowns  and  repairs. — London 
Electrician,  May  12,  1916. 

Electrochemistry  and  Batteries 

Electric  Furnace  for  Iron  Ore  Reduction. — R.  C.  Gos- 
ROW. — The  author  discusses  the  use  of  coke  as  a  reduc- 
ing agent  in  the  electric  iron  smelting  furnace.  In 
most  plants  where  the  process  has  been  successful, 
charcoal  has  been  used  as  reducing  agent.  In  some 
cases  the  substitution  of  coke  for  charcoal  has  been 
tried,  but  considerable  difficulties  have  been  met  with. 
The  author  discusses  how  the  higher  specific  gravity 
and  the  denser  and  harder  structure  of  the  coke  affect 
the  smelting  operation  in  the  electric  furnace.  The 
author  concedes  that  eventually  as  the  supply  of  timber 
becomes  exhausted  coke  or  some  other  form  of  carbon 
must  be  used  as  reducing  agent  and  discusses  the  best 
conditions  of  furnace  operation  for  the  use  of  coke. — 
Met.  &  Chem.  Eng'ing,  June  15,  1916. 

Protected  Ther  mo-Elements. — Arthur  W.  Gray. — A 
description  of  the  method  of  mounting  thermo-elements 
developed  by  the  Bureau  of  Standards  to  give  adequate 
protection  to  the  wires  against  damage  by  contamina- 
tion or  by  mechanical  strains.  The  complete  thermo- 
element with  its  ice  bottle  is  illustrated  in  Fig.  4 
ready  for  use;  the  three  main  parts  are  separated  in 
Fig.  6;  while  a  vertical  section  of  the  ice  end  is  given 
by  Fig.  5.  The  element  represented  is  of  copper  and 
constantan.  The  silk  insulation  is  left  on  the  copper 
and  the  constantan  wires  except  within  the  glass  tube 
which  covers  the  temperature-determining  end.  Within 
this  tube  the  silk  is  removed  from  all  but  a  few  centi- 
meters at  the  end  farthest  from  the  junction,  and  is 
replaced  by  a  glass  capillary  surrounding  one  of  the 
wires.  As  a  precaution  the  silk-covered  portions  of  the 
wires  are  treated  to  a  bath  of  hot  paraffin  to  improve 
the  insulation.  The  paraffin-treated  mahogany  head  C 
contains  the  binding  posts  C  and  D  for  receiving  the 
leads  to  the  potentiometer  or  galvanometer.     The  insu- 


F1GS.  4,  5  AND  6 — THERMO-ELEMENT  PROTECTED  BY  ICE  BOTTLE, 
VERTICAL    SECTION    OF    SAME,    AND    ELEMENTS    SEPARATED 


lating  head  B  screws  into  a  short  brass  tube,  E,  which 
is  provided  with  a  knurled  collar,  F,  at  the  top  and  is 
closed  at  the  bottom.  Tube  G  extends  down  into  the 
middle  of  the  ice  bath.  The  lower  end  is  drawn  out  thin 
and  contains  the  thermo-element  junction  H.  The 
copper  wires  from  the  ends  of  the  constantan  wire  are 
soft-soldered  to  the  extensions  of  the  binding  posts, 
C  and  D,  as  indicated.  In  order  to  avoid  temperature 
gradients  across  these  soldered  joints,  very  little  solder 
is  used,  and,  in  addition,  each  wire,  covered  with  its  silk 
insulation  right  up  to  the  joint,  is  tightly  wrapped 
several  times  around  the  binding-post  projection  and 
then  embedded  in  paraffin.  Fused  around  the  upper 
end  of  the  tube  G  is  a  glass  cup,  /,  which  holds  phos- 
phorous pentoxide  covered  by  glass  wool  and  by  the 
paraffin-soaked  fiber  washer  J.  The  cup  /  is  cemented 
by  means  of  sealing  wax  into  the  brass  tube  E.  The 
ice  surrounding  the  junction  H  is  contained  in  a  1-qt. 
vacuum  jar,  K,  which  is  protected  by  a  thin  nickel- 
plated  case,  L.  The  ice  bottle  is  suspended  from  the 
cap  N  by  means  of  a  bayonet  joint.  Lining  the  cap  N 
is  the  flat  paraffin-soaked  cork  0  against  which  the 
vacuum  jar  K  is  pressed  upward  by  a  spiral  spring  in 
the  bottom  of  the  case  L.  The  soft  copper  tube  uniting 
the  two  ends  of  the  thermo-element  is  flexible  enough 
to  permit  bending,  and  yet  is  rigid  enough  to  retain 
whatever  shape  is  given  to  it.  The  wires  within  are 
thoroughly  protected  from  damage  by  sharp  bending, 
which  is  liable  to  introduce  heterogeneity.  Vacuum 
bottles  of  the  type  described  frequently  retain  ice  in 
good  condition  for  two  days. — Scient.  Papers,  Bureau 
of  Standards,  No.  276,  May  10,  1916. 

Units,  Measurements  and  Instruments 

Standard  Cable  Measurements. — B.  S.  Cohen. — The 
first  part  of  an  illustrated  paper  read  before  the  (Brit- 
ish) Institute  of  Post-office  Electrical  Engineers.  The 
first  essentials  for.  telephone  measurement  are  stand- 
ards for  the  sending,  receiving  and  attenuating  of 
speech.  The  author  mentions  the  standard  transmitters 
and  receivers  used  by  the  British  Post-office,  and  states 
that  recently  some  electro-magnetic  transmitter  stand- 
ards have  been  constructed.  These,  having  less  varia- 
tion than  a  carbon  transmitter,  enable  a  calibration  to 
be  carried  out  in  less  time.  For  example,  when  testing, 
say,  a  dozen  samples  of  a  new  type  of  transmitter,  it 
is  advisable  to  compare  each  of  those  transmitters,  a, 
with  two  carbon  standards,  b  and  c,  in  order  that  the 
triangular  test  should  indicate  whether  any  change  in 
a,  b  or  c  has  taken  place,  or  takes  place  during  the 
period  of  testing.  With  the  electro-magnetic  trans- 
mitter this  can  be  dispensed  with.  In  one  pattern  the 
aluminum  diaphragm  is  60  mils  thick,  and  carries  an 
armature  weighing  4  grams  at  its  center.  The  natural 
period  of  the  combination  when  damped  is  about  1000 
cycles  corresponding  approximately  with  the  natural 
period  of  the  solid  back  transmitter.  The  field  coil  is 
supplied  with  300  milli-amp.,  direct  current,  through  a 
high  impedance  coil  to  prevent  transformer  action 
between  the  field  and  armature  coils.  The  gap  between 
the  armature  and  pole  faces  is  maintained  constant  at 
varying  temperatures  by  supporting  the  front  alumi- 
num ring  on  iron  pillars.  The  standard  of  attenuation 
is  a  mile  standard  cable,  constants  of  which  are  given 
in  the  paper.  The  equipment  of  a  transmission  testing 
desk  is  described  in  detail. — London  Electrician,  May 
26,  1916. 

Moving-Coil  Galvanometer. — Paul  E.  Klopsteg. — A 
brief  mathematical  note  on  the  damping  factor  used 
in  ballistic  constants  of  moving-coil  galvanometers. — 
Phys.  Review,  May,  1916. 

Amplitude  and  Phase  of  the  Higher  Harmonics  in 
Oscillograms. — A    mathematical    article    in    which    the 
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author  discusses  the  question  of  damping  of  ■  Duddell 
oscillograph  system,  and  tin-  effed  of  using  differenl 
frequencies.     London  Electrician,  May  5,  L916. 

Miscellaneous 

Tariffs  on  Electrical  Goods,    An  article  giving  brief 
notes  on  some  tariff  regulations  for  electrical  goods  in 

Australia,  Sweden.  Italy,  Guatemala,  Russia,  Nether- 
lands. Southern  Rhodesia,  New  Zealand  and  British  So- 
lomon Islands.      London  Elec,  Review,  April  28,  1916. 


Eric  Gerard,  An  sccounl  with  portrait  of  the  life 
sod  work  of  the  late  Brie  Gerard,  from  the  pen  of  H. 
Hubert.     /-"  Lwniere  Else,,  May  18,  r.H<;. 

British  Institution  of  Electrical  Engineers,  An  a<- 
counl  of  the  annual  general  meeting  held  on  May  11. 
The  total  membership  is  6076.  The  numher  of  members 
serving  or  having  served  in  the  British  navy  or  army 
since  the  beginning  of  the  war  is  more  than  1300; 
thirtj  tour  have  heen  killed.  C.  B.  Sparks  is  the  pp 
dent.      London    Electrician,   May   19,   191 G. 


Book  Reviews 

(J LI  STRUMENT1  per  Misure  Elettriche  Industriali 
(Instruments  tor  Industrial  Electrical  Measurements). 
By  Ing.  Dinq  Nobili.  Milan,  Italy:  Rivista  Tecni- 
ca  di  Elettricita.     502  pages.    220  illustrations. 

This  is  a  very  useful  volume,  capable  of  being  used 
either  as  a  text-book  or  reference  book,  on  the  types, 
principles  and  mode  of  operation  of  various  electrical 
measuring  instruments  employed  in  industrial  practice. 

The  book  is  divided  into  twelve  chapters,  relating 
respectively  to  the  following  subjects:  Mathematical 
formulas  and  constants,  measurements  and  measuring 
instruments,  resistance,  voltage,  current  strength, 
power,  power  factor,  energy,  angular  velocity  and  fre- 
quency, special  instruments,  protection  of  instruments 
in  service,  tariffs.  In  addition  there  are  no  less  than 
forty-five  different  numerical  tables  scattered  through 
the  book  for  the  more  rapid  evaluation  of  instrumental 
records.     Some  of  these  tables  appear  to  be  new. 

The  treatment  is  clear,  and  the  text  is  illustrated  with 
numerous  diagrams  and  pictures  of  instruments.  Vec- 
tor diagrams  are  much  depended  on  in  the  descriptions 
of  alternating-current  apparatus.  Engineering  mathe- 
matics, with  a  good  sprinkling  of  illustrative  arithmetic, 
appears  throughout. 

The  book  is  a  very  distinct  addition  to  the  literature 
of  electrotechnical  measurements. 


A  Treatise  on  Electricity.  By  F.  B.  Pidduck.  New 
York:  G.  P.  Putnam's  Sons.  646  pages.  368  illus- 
trations.   Price,  $3.60. 

This  is  a  mathematical  treatise  on  electricity  and 
magnetism  of  the  Maxwellian  type.  It  is,  however, 
much  easier  to  read  than  Maxwell's  epoch-making 
treatise.  It  contains  much  new  matter,  presented  in  a 
distinctly  original  way.  The  presentation  is  definite, 
succinct  and  straight  to  the  point,  so  that,  as  an  ad- 
vanced mathematical  treatise,  it  is  fairly  well  adapted 
to  the  use  of  students  of'  electrical  engineering,  who 
may  desire  to  improve  their  theoretical  knowledge,  and 
who  have  had  the  necessary  mathematical  training. 

The  book  has  fourteen  chapters  relating  respectively 
to  the  following  subjects:  Mathematical  introduction; 
permanent  magnetism ;  electrostatics ;  electric  currents ; 
magnetic  effects  of  currents;  thermoelectricity;  induced 
magnetism;  induction  of  currents;  applied  electricity; 
electrolysis;  electric  oscillations;  conduction  of  elec- 
tricity through  gases;  radioactivity,  and  the  theory  of 
electrons. 

The  author  is  to  be  congratulated  on  the  production 
of  one  of  the  best  text-books  on  the  borderland  between 
electrical  engineering  and  the  mathematical-physical 
theory  of  electromagnetism  which  has  appeared  for  a 
loner  time.  The  fact  that  the  units  employed  are  metric 
and  not  English,  makes  the  book  much  easier  for  elec- 
trical engineers  to  understand,  because  of  the  greater 
simplicity  of  the  equations,  rendered  possible  by  the 
metric  system. 


Wireless  Transmission  of  Photographs.  By  Mar- 
cus J.  Martin.  London:  The  Wireless  Press,  Ltd. 
118  pages.     Sixty-two  illustrations.     Price,  2s.  6d. 

This  book  is  intended  largely  as  a  guide  for  experi- 
menters who  wish  to  work  on  the  transmission  of  pic- 
tures by  radio.  The  author,  indicating  the  needs  which 
will  be  met  by  a  successful  system  of  radio-tele- 
photography and  the  desirability  of  working  toward 
that  end,  helps  the  inventor  by  outlining  the  most  im- 
portant steps  in  the  development  to  date.  A  moderate 
knowledge  of  radio-telegraphic  technology  is  assumed  on 
the  part  of  the  reader,  though  many  of  the  principles 
are  partially  explained  in  the  course  of  describing  the 
radio-photographic  system. 

A  number  of  misprints  or  technical  errors  occur,  such 
as  the  reference,  on  page  29,  to  a  mercury  interrupter 
giving  70,000  breaks  per  second.  There  are  five  chap- 
ters, successively  on  introductory  topics,  transmitters, 
receiving  apparatus,  synchronizing  and  driving  mech- 
anisms, and  the  telephotograph,  which  is  a  system  de- 
vised by  the  author.  Appendices  on  the  characteristics 
of  selenium  and  on  the  production  of  metal  prints  for 
radio-transmission  of  photographs  occupy  the  last  fif- 
teen pages  of  the  book. 

The  illustrations  are  nearly  all  diagrammatic;  some 
additional  reproduction  of  photographs  as  actually 
transmitted  by  radio  would  be  welcomed.  The  volume 
appears  to  be  a  good  summary  of  certain  experiments, 
and  is  undoubtedly  interesting.  The  general  tone  is 
rather  too  optimistic,  however,  inasmuch  as  commer- 
cial long-distance  radio-telephotography  will  scarcely  be 
possible  until  some  time  after  the  greatest  problems  of 
radio-telegraphy  itself  are  solved. 


Books  Received 

The  Electrical  Contractor.  By  Louis  W.  Moxey, 
Jr.  New  York:  McGraw-Hill  Book  Company,  Inc.  86 
pages.  Fifteen  illustrations.  Forty-two  tables.  Price, 
$1.50. 

The  Industrial  Arts  Index.  Third  Annual  Cumu- 
lation. Subject  Index  to  a  Selected  List  of  Engineering 
and  Trade  Periodicals  for  1915.  Edited  by  Marion  E. 
Potter,  Louis  D.  Teich  and  Helen  M.  Craig.  White 
Plains,  N.  Y. :  The  H.  W.  Wilson  Company.  510  pages. 
Price,  $7. 

Mechanical  Engineers'  Handbook.  Based  on  the 
Hiitte  and  Prepared  by  a  Staff  of  Specialists.  Lionel 
S.  Marks,  editor-in-chief.  New  York:  McGraw-Hill 
Book  Company,  Inc.   1836  pages.    Illustrated.   Price,  $5. 

Cost  Accounting — Theory  and  Practice.  By  J. 
Lee  Nicholson.  New  York:  The  Ronald  Press.  342 
pages.     Seventy  forms.    Price,  $4. 

Gas  Engine  Ignition.  Prepared  by  Earle  B.  Norris, 
Robert  K.  Winning  and  William  C.  Weaver.  New  York: 
McGraw-Hill  Book  Company,  Inc.  174  pages.  209 
illustrations.     Price,   $1.50. 
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William  J.  Serrill,  the  newly-elected 
president  of  the  Illuminating  Engin- 
eering Society,  has  served  that  body 
as  vice-president  and  as  treasurer,  and 
has  been  active  in  the  local  work  of 
the  society's  Philadelphia  section.  Mr. 
Serrill  is  engineer  of  appliances  for 
the  United  Gas  Improvement  Company 
of  Philadelphia,  with  which  company 
he  has  been  associated  for  more  than 
thirty  years,  following  his  graduation 
from  the  University  of  Pennsylvania 
with  the  degree  of  mechanical  engineer 
in  1883. 

Charles  A.  Reynolds  has  resigned 
from  the  chairmanship  of  the  Public 
Service  Commission  of  the  State  of 
Washington.  Mr.  Reynolds  will  resume 
private  law  practice  in  Seattle. 

Bion  J.  Arnold  of  Chicago  is  receiv- 
ing the  sympathy  of  his  friends  upon 
the  death  of  his  mother,  Mrs.  Joseph 
Arnold  of  Hinsdale,  111.  Mrs.  Arnold 
was  75  years  old,  and  is  survived  by 
one  daughter  and  seven  sons. 

Walter  C.  Fish,  general  manager  of 
the  Lynn  Works  of  the  General  Elec- 
tric Company,  and  Henry  I.  Harriman, 
president  of  the  Connecticut  River 
Transmission  Company,  were  elected 
directors  of  the  Boston  (Mass.)  Cham- 
ber of  Commerce  at  the  recent  annual 
meeting. 

H.  H.  Corey  has  been  appointed  a 
member  of  the  Public  Service  Com- 
mission of  Oregon  to  fill  the  vacancy 
caused  by  the  resignation  of  C.  B. 
Aitchison,  who  has  become  solicitor  for 
the  National  Association  of  Railway 
Commissioners  at  Washington.  Mr. 
Corey  has  been  for  a  number  of  years 
the  secretary  of  the  Oregon  Commis- 
sion and  is  well  acquainted  with  its 
work. 

A.  D.  Fishel  has  been  appointed  gen- 
eral sales  manager  of  the  Adams  & 
Bagnall  Electric  Company,  Cleveland, 
Ohio,  to  succeed  Thomas  H.  Bibber, 
resigned.  Mr.  Fishel  entered  the  ap- 
prenticeship course  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany in  1907,  and  in  1914  was  appointed 
manager  of  that  company's  trans- 
former regulation  department.  Prior 
to  being  made  general  sales  manager 
of  the  Adams  &  Bagnall  company  he 
was  for  three  months  commercial  man- 
ager of  the  same  concern. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


A.  R.  Loughborough,  who  for  the  past 
three  years  has  been  manager  of  the 
Salt  Lake  office  of  the  Western  Elec- 
tric Company,  has  been  appointed  sales 
manager  of  the  Cincinnati  office  of  the 
company. 

W.  L.  Davis,  who  has  just  been  ap- 
pointed traveling  auditor  for  the  Ameri- 
can Power  &  Light  Company  of  New 
York  City,  has  for  the  past  year  been 
connected  with  the  firm  of  Ernst  & 
Ernst,  certified  public  accountants  of 
Cincinnati,  Ohio.  Mr.  Davis  began  his 
work  in  the  publicity  field  in  1906  with 
the  Ohio  Electric  Railway  Company, 
and  was  appointed  statistician  of  the 
company  in  1909,  serving  in  this  work 
until  1912,  when  he  joined  the  organiza- 
tion of  the  Texas  Power  &  Light  Com- 
pany, Dallas,  Tex.,  first  as  traveling 
auditor  and  later  as  assistant  secretary- 
treasurer.  From  1914  to  1915  Mr. 
Davis  was  auditor  for  the  Southern 
Traction  Company  and  the  Texas  Trac- 
tion Company,  both  of  Dallas. 

Austin  C.  Dunham,  for  many  years 
president  of  the  Hartford  (Conn.) 
Electric  Light  Company,  and  long  a 
leader  in  the  central  station  industry, 
celebrated  his  eighty-third  birthday 
anniversary  on  June  10  at  his  home 
in  Hartford.  Until  recently  Mr.  Dun- 
ham had  supposed  he  would  be  84 
years  old  this  year,  but  reference  to 
the  records  gave  him,  as  he  terms  it, 
a  year  as  a  birthday  present.  He  re- 
ceived many  tokens  of  regard  and  af- 
fection to  mark  the  day,  including  a 
big  basket  of  roses  from  the  officials 
of  the  Hartford  Electric  Light  Com- 
pany. Mr.  Dunham  spends  his  win- 
ters in  Cuba,  where  he  has  a  home. 
He  is  in  excellent  health  and  retains 
his  lively  interest  in  public  affairs  and 
questions  of  the  day. 

J.  C.  Donald,  who  has  resigned  as 
electrical  engineer  and  general  super- 
intendent of  the  Asheville  Power  & 
Light  Company,  Asheville,  N.  C,  has 
been  appointed  assistant  to  the  vice- 
president  and  general  manager  of  the 
Ironwood  &  Bessemer  Railway  &  Light 
Company,  with  headquarters  at  Ash- 
land, Wis.  Mr.  Donald  began  his  elec- 
trical career  in  New  England  with  the 
Boston  Elevated  Railways  and  in  the 
Pittsfield  (Mass.)  works  of  the  Gen- 
eral Electric  Company.  Later  he  was 
appointed  electrical  engineer  and 
superintendent  of  the  railway  and  light- 
ing company  at  Natchez,  Miss.,  re- 
signing to  become  superintendent  of 
the  Citizens  Light,  Heat  &  Power 
Company  of  Montgomery,  Ala.  Prior 
to  coming  to  Asheville,  five  years  ago, 
Mr.  Donald  served  for  two  years  as 
superintendent  of  electrical  construc- 
tion with  the  Chattanooga  (Tenn.) 
Electric  Company  and  the  Chattanooga 
Railway  &  Light  Company. 


L.    T.    MASON 


L.  T.  Mason,  vice-president  of  the 
Hornell  Electric  Company  of  Hornell, 
N.  Y.,  celebrated  the  thirtieth  anni- 
versary of  his  connection  with  the  com- 
pany and  of  its  organization  with  a  re- 
ception, June  1,  to  the  company's  cus- 
tomers and  friends.  The  first  Hornell 
electric-lighting  company  was  chartered 
on  April  26,  1886,  and  beginning  opera- 
tion on  June  1,  1886,  operated  fifty-five 
arc  lamps  on  an  all-night  schedule  at 
$105  per  lamp  per  year.  A  year  later 
an  Edison  three-wire  system  was  in- 
stalled for  incandescent  lighting  and 
power  purposes.  In  1899  the  company 
also  went  into  the  steam-heating  field. 
Mr.  Mason  was  one  of  the  original  pro- 
moters of  the  old  American  Illuminat- 
ing Company  of  Hornell  and  became  the 
first  superintendent  and  secretary  of 
the  organization  and  of  its  successors, 
holding  these  positions  until  1913  when 
he  was  elected  vice-president.  Mr. 
Mason's  fellow  citizens  of  Hornell  de- 
clare that  it  is  largely  due  to  his  ef- 
forts that  the  business  of  the  company 
has  reached  its  present  prosperous  con- 
dition. 

T.  T.  Parker,  formerly  commercial 
manager  of  the  Kansas  Electric  Util- 
ities Company  of  Parsons,  Kan.,  has 
been  appointed  manager  of  the  Union 
City   (Ind.)   Electric  Company. 

J.  A.  Perkins,  who  has  been  ap- 
pointed general  manager  of  the  Lock- 
port  (N.  Y.)  Light,  Heat  &  Power 
Company,  succeeding  E.  Z.  Wallower, 
was  formerly  general  manager  of  the 
Union  Gas  &  Electric  Company  of 
Bloomington,  111. 

Obituary 

R.  W.  Ferguson,  general  manager  of 
the  United  States  Incandescent  Lamp 
Company  of  St.  Louis,  Mo.,  was  killed, 
together  with  two  employees,  on  June 
6,  by  the  explosion  of  an  oxy-acetylene 
torch  outfit  while  supervising  the  re- 
pair of  a  tank  at  the  lamp  company's 
factory.  An  explosion  had  occurred 
in  the  gas  house  earlier  in  the  morn- 
ing, and  the  oxy-acetylene  apparatus 
was  being  used  to  repair  that  damage 
when  the  fatal  accident  occurred.  H. 
G.  Ferguson,  proprietor  of  the  lamp 
concern,  was  standing  near  his  brother 
when  the  explosion  took  place  but  was 
only    slightly    injured. 
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NEW   APPARATUS   AND   APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  ///  M  a  u  u  J<k-i  u  re  rs$  Products 

Used  in  the  Electrical  Field 


Magnetic,  Solenoid  and  Motor  Operated  Switches  for  Controller  Work 


The  use  of  electrically  operated  switches  on  control  appa 
ratus  presents  an  entirely  different  problem  than  the  use  oi 
switches  in  central  stations  and  for  switchboard  work.    In 
tlir  case  of   the   latter  switches,  commonly  called  circuit 
breakers,  the  operation  is  not  very  frequent,  and  then 

the  parts  are  not  greatly  subjected  to  wear.  In  such  a  case 
it  is  therefore  possible  to  use  relatively  complicated  driving 
mechanisms  With  many  parts  without  decreasing  the  effi- 
ciency of  the  apparatus.  On  the  other  hand,  switches  used 
for  motor-controller  work  are  operated  frequently,  in  some 
cases  as  often  as  once  every  second,  and  the  wear  of  the 
parts  during  operation  becomes  an  important  item.  There- 
fore the  number  of  the  parts  of  these  switches  has  to  be 
reduced  to  a  minimum,  and  in  order  to  reduce  the  wear  the 


FIGS.  1  AND  2 — CLAPPER-TYPE  MAGNETIC  SWITCH  AND  LARGE 
ALTERNATING-CURRENT  SWITCH  OPERATED  BY  DIRECT- 
CURRENT   MAGNETS 

parts  must  be  relatively  heavy.  This  increases  the  inertia 
of  the  moving  members  and  has  a  tendency  to  reduce  the 
speed  of  operation,  while  speed  of  operation  is  of  greatest 
importance  where  heavy  currents  are  to  be  handled.  The 
increased  inertia  of  the  parts  is  another  reason  for  the  re- 
duction of  the  number  of  such  parts. 

Direct-current  switches  for  low  voltages  have  been  suc- 
cessfully built  for  solenoid  operation  with  ratings  as  high 
as  10,000  amp.  The  energy  required  by  direct-current 
solenoids  is  relatively  small,  and  in  the  case  of  the 
10,000-amp.  switch,  above  mentioned,  the  total  consumption 
is  only  approximately  100  watts.  Furthermore,  there  is 
practically  no  limit  to  the  size  in  which  direct-current  mag- 
nets can  be  substantially  built,  it  is  claimed,  so.  as  to  work 
at  sufficient  speeds  for  the  operation  of  switches  of  large 
capacity. 

In  direct-current  magnets  the  only  energy  which  has  to 
be  considered  is  that  consumed  by  the  coil  of  the  magnet. 
In  alternating-current  magnets,  on  the  other  hand,  there  is 
not  only  the  current  consumption  of  the  coil  proper,  but  also 
hysteresis  and  eddy  current  losses  in  the  iron.  These  losses 
are  of  much  greater  magnitude  than  the  losses  in  the  coil, 
and  in  order  to  keep  them  within  reasonable  limits  the  iron 
structure  of  the  magnet  has  to  be  laminated.    This  naturally 


weakens  the  magnet  structure  where  very  large  ratings  are 
required.  Also,  the  larger  the  magnet  the  smaller  is  the 
radiating  surface  through  which  the  heat,  due  to  the  losses 
can  be  dissipated,  and  therefore,  we  come  very  soon  to  a 
practical  limit  beyond  which  alternating-current  magnets 
cannot  be  built  to  operate  successfully  for  very  severe 
service.  Furthermore,  with  alternating-current  magnets 
there  is  a  tendency  for  the  apparatus  to  be  noisy  in  opera- 
tion, due  to  the  pulsating  pull  of  the  magnet  and  the  rela- 
tively heavy  armature  which  has  to  be  employed  to  maintain 
a  certain  amount  of  pull.  A  relatively  high  current  is  taken 
when  in  its  open  position.  It  is  true  that  this  current  is 
automatically  reduced  quite  materially  when  the  magnet 
seals,  but  the  apparatus  employed  for  controlling  the  cur- 
rent in  the  magnet  coil  has  to  take  care  of  the  very  heavy 
inrush  current,  and  is  therefore  subjected  to  very  great 
wear.  For  these  reasons,  therefore,  large  switches  for 
handling  alternating  currents  have  not  been  built  with  alter- 
nating-current magnet  operation.  It  must  be  remembered 
also  that  alternating  currents  of  large  power  and  high 
voltage  are  most  effectively  handled  under  oil,  and  these 
switches  are  therefore  mostly  of  the  oil-immersed  type. 

For  small  currents  and  low  voltages  which  can  be  handled 
in  oil  satisfactorily,  airtight  switches  of  the  clapper  type 
have  been  developed  and  are  in  successful  use  for  several 
years.  Fig.  1  shows  one  of  these  switches.  Small  oil- 
immersed  switches  for  pressures  up  to  2200  volts  and  rela- 
tively low  currents  may  also  be  handled  by  alternating- 
current  magnets,  such  as  are  shown  in  Fig.  3.  A  switch 
which  is  operated  with  a  direct-current  magnet  taking  power 
from  a  direct-current  source  of  supply  is  shown  in  Fig.  2, 
having  a  rating  of  500  amp.  at  6600  volts. 

For  those  installations  where  alternating-current  switches 
are    employed   for   controller  work   with    no    direct-current 


FIG.    3 OIL-IMMERSED    SWITCHES    OPERATED    BY   ALTERNATING- 
CURRENT   MAGNETS 
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source  of  supply  available  a  motor-operated  switch  has  re- 
cently been  developed  by  The  Cutler-Hammer  Manufactur- 
ing Company,  Milwaukee,  which  operates  directly  or  through 
a  stationary  transformer  from  the  alternating-current  source 
of  supply. 

With  the  motor-operated  switch  the  motor  armature  is 
connected  by  means  of  a  lever  and  crank  to  the  operating 
mechanism  of  the  switch  and  the  motor  circuit  is  closed  the 
entire  time  during  which  the  switch  is  to  be  closed,  so  that 
the  switch  operates  on  "no  voltage."  To  operate  the  switch 
directly  from  the  motor  armature  by  means  of  a  crank 
would  require  a  motor  of  very  large  proportions,  due  to  the 
large  torque  required.  Furthermore,  such  a  motor  would 
consume  considerable  energy,  and  in  view  of  the  fact  that 
the  motor  armature  stands  still  the  entire  time  during  which 
the  switch  is  closed,  with  exception  of  the  short  interval 
required  for  closing,  it  would  be  difficult  for  the  motor  to 
dissipate  the  energy  which  is  developed  in  it.  The  simplest 
type  of  motor,  however,  can  be  used  for  such  an  installation, 
namely,  a  squirrel-cage  motor. 

In  order  to  reduce  the  size  of  the  motor  it  is,  of  course, 
possible  to  gear  the  armature  to  the  operating  mechanism 
in  such  a  manner  that  the  armature  makes  several  revolu- 
tions for  the  closing  of  the  switch.  This  reduces  greatly  the 
size  of  the  motor  and  obviates  the  difficulties  stated  above. 
There  is,  however,  one  difficulty  to  overcome.  The  armature, 
after  having  made  several  revolutions,  attains  quite  a 
momentum,  and,  when  the  switch  is  closed,  it  has  to  come 
to  a  sudden  stop.  With  no  provision  against  this  contingency 
there  would  be  produced  a  considerable  strain  on  the  motor 
shaft  and  the  gearing  which  would  lead,  after  a  relatively 
short  time,  to  destruction  of  the  apparatus.  The  inertia  of 
the  armature  must  be  gradually  absorbed  outside  of  the 
positive  stop  on  the  switch  without  cutting  off  the  power 
supply  from  the  motor.  Similarly,  when  the  motor  is  cut 
off  the  line  the  armature  revolves  backward  and  it  is  neces- 
sary for  the  operating  mechanism  to  accelerate  the  entire 
armature.  This  consumes  considerable  time,  and  when  the 
switch  reaches  its  open  position  the  armature  if  coupled 
tightly  with  the  operating  mechanism  produces  another 
shock  on  the  mechanism  and  gearing  when  stopped. 

The  new  Cutler-Hammer  switches  are  designed  to  obviate 
these  troubles.  The  armature  is  connected  with  the  oper- 
ating mechanism  by  means  of  a  pinion  and  gear  sector,  but 
instead  of  being  keyed  directly  on  the  shaft  of  the  motor  the 
pinion  is  connected  with  a  slip  clutch,  which  is  set  for  a 
maximum  torque  slightly  in  excess  of  the  torque  developed 
by  the  motor  at  standstill.  When  the  motor  is  first  ener- 
gized the  armature  is  accelerated  and  in  moving  it  drives 
the  operating  mechanism  through  the  slip  clutch,  closing 
the  switch.  When  the  switch  parts  reach  their  ultimate 
limit  the  operating  mechanism  is  stopped  in  a  suitable  man- 
ner, while  the  motor  armature  continues  to  revolve,  causing 
slippage  of  the  clutch,  which  gradually  absorbs  the  inertia 
stored  up  in  the  armature,  until  the  latter  comes  to  a  stand- 
still and  keeps  the  switch  closed.  When  the  circuit  to  the 
motor  is  opened  the  switch  members  which  are  under  ten- 
sion accelerate  the  armature  backward  and  when  the  maxi- 
mum opening  of  the  switch  is  reached  the  switch  members 
are  stopped  in  a  suitable  manner  and  the  armature  is  free  to 
rotate  through  the  slip  clutch.  The  slip  clutch  therefore 
prevents  over-straining  of  the  operating  members  of  the 
switch. 

The  motor  is  designed  so  that  it  develops  maximum  torque 
at  standstill,  resulting,  therefore,  in  the  smallest  possible 
motor  for  the  work  in  question.  The  motor  armature  is 
built  as  lightly  as  possible,  so  as  to  reduce  the  inertia  effect 
and  permit  of  rapid  acceleration  in  either  direction  so  as  to 


produce  a  rapid  closure  and  opening  of  the  switch.  The 
armature  shaft  is  supported  on  ball  bearings  which  require 
practically  no  lubrication  or  attention,  and  all  other  parts 
are  so  rugged,  the  manufacturer  claims,  that  they  will  stand 
up  under  service  indefinitely.  Particular  attention  is  directed 
by  the  maker  to  the  slip  clutch,  which  is  built  in  a  substan- 
tial manner  and  provided  with  an  asbestos  friction  face. 

Switches  of  the  type  described  above  may  be  built  in  any 
capacity,  and  they  have  already  been  built  for  handling,  in 
a  three-pole  type,  currents  of  1000  amp.  per  phase  (see 
Fig.  4).  Two  such  switches  may  be  combined  for  reversing 
the  primary  of  the  motor  circuit  which  is  to  be  controlled, 
and  in  this  case  they  are  mechanically  interlocked  in  such  a 
manner  that  one  switch  can  only  close  after  the  other  switch 
is  fully  opened. 

The  contact  parts  of  the  switches  consist  of  copper-leaf 
brushes,  which  are  protected  by  solid-metal-block  auxiliaries, 
and  the  contacts  are  arranged  so  that  they  separate  in  a 
horizontal  plane,  producing  a  horizontal  arc.     This  is  easily 


FIG.    4 — MOTOR-OPERATED   OIL   REVERSE   SWITCH 

extinguished  by  the  oil,  which,  being  heated  by  the  arc,  has 
a  tendency  to  blow  upward,  or  at  right  angles  to  the  arc. 
The  quickest  possible  elongation  of  the  arc  is  obtained,  it  is 
pointed  out.  The  copper-leaf  brushes  have  the  advantage 
that  each  leaf  forms  a  probable  line  contact,  making  it  im- 
possible for  an  oil  film  to  produce  a  high  resistance  between 
the  contact  plate  and  the  copper-leaf  brush.  On  the  other 
hand,  the  heavy-metal-block  auxiliary  contacts  have  a  great 
cooling  effect  on  the  arc,  causing  it  to  be  rapidly  extin- 
guished, and,  in  order  to  prevent  an  oil  film  from  producing 
a  high  resistance  between  the  auxiliaries,  which  might  cause 
sparking  of  the  main  brushes,  the  two  contact  blocks  en- 
gaging with  each  other  are  slotted  diagonally,  the  slots  of 
the  two  blocks  crossing  at  right  angles  so  as  to  permit  the 
pressure  exerted  on  the  blocks  to  remove  the  oil  film  as 
rapidly  and  efficiently  as  possible. 

The  contacts  are  inclosed  in  an  oil  tank  which  is  easily 
removable  and  which  is  supported  from  the  cast-iron  struc- 
ture which  also  supports  the  motor  and  other  operating  gear. 


Motor-Driven  Coal  Crusher 
and  Sampler 

Many  public-service  corporations, 
cities,  towns  and  government  institu- 
tions are  buying  coal  by  analysis.  As 
everyone  knows  who  has  been  engaged 
in  this  work,  sampling  which  is  done 
by  hand  is  a  long,  tedious  and  fre- 
quently an  inaccurate  undertaking. 
The    Sturtevant   Mill    Company,   Harri- 


son Square,  Boston,  Mass.,  has  brought 
out  a  machine  which  automatically 
crushes  and  samples  the  coal  in  one 
operation,  in  large  or  small  quantities, 
and  what  has  heretofore  required  hours 
or  days  to  perform  by  hand  methods, 
therefore,  is  now  reduced  to  minutes, 
the  manufacturer  points  out,  and  any 
coal  miner  or  user  can  know  just  what 
he  is  selling  or  buying.  In  the  accom- 
panying illustration  is  shown  a  crusher 


connected  directly  to  an  electric  motor. 
The  coal  is  fed  into  the  hopper  in  3-in. 
pieces  or  finer,  where  it  is  nipped  by 
the  top  crushing  members  and  then  is 
subject  to  gradual  reduction  until  dis- 
charged at  the  periphery  below.  A 
sample  spout  is  placed  opposite  the 
discharge  opening  and  is  arranged  to 
remove  a  certain  percentage  of  the 
product.  The  sample  thus  secured  is 
exactly  representative  of  the  whole,  in- 
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eluding  the  comd  proportion  of  • 

;nnl  fine  coal  and  slate,  sulphur  01  Other 

impurities  that  are  fed  to  the  machine. 
Thi  sample,  it  is  declared,  is  the  di- 
iivi  discharge,  being  unaffected  by 
scraper  ,  mixers  or  other  device*.  The 
machine  li  vary   simple,   massive  and 

Compact  and  is  strong  enough  to  »  rush 
coal  and  the  various  impurities  found 
therein.  It  operates  at  a  low  peed 
without  \  dilation  on  any  Moor  and  can 
he  instantly  adjustable  for  line  or  coarse 

work    while    in    operation    by    simply 


COAI, 


CRUSHER    AND    SAMPLER    DIRECTLY 
CONNECTED  TO  MOTOR 


turning  the  hand  wheel.  It  may  be  set 
so  as  to  turn  out  0.25-in.  pieces  or  0.75- 
in.  pieces  and  deliver  a  uniform  prod- 
uct. "Open  door"  construction  gives 
complete  accessibility  for  inspection  or 
replacement  of  parts,  or  changing  sam- 
ple spouts.  The  crushing  members  are 
of  chilled  iron. 


Electric  Lemon  Squeezer 

The  Thomas  Mills  &  Brothers  Com- 
pany, Philadelphia,  Pa.,  has  recently 
developed  the  electrically  operated  fruit 
juice  extractor  illustrated  herewith. 
This  outfit  is  suitable  for  use  in  restau- 
rants, soda  fountains  and  other  places 
where  it  is  necessary  to  extract  the 
juice  from  large  numbers  of  lemons  and 
oranges.  It  consists  of  a  motor-driven 
hemisphere  provided  with  ribs  similar 


MOTOR-DRIVEN    LEMON-SQUEEZING 
MACHINE 

to  the  ordinary  hand-operated  glass 
extractor.  The  lemon  or  orange  is 
halved  and  held  against  this  hemi- 
spherical part.     The  juice  is  caught  in 


a   deflector    at    the   hack    and    runs   down 

through  a  spout  at  the  bottom  \ 
clamp    is    provided    tor   attaching   the 

outfit   Id  a  table  or  counter  and  a  ring  in 

attached  below  the  spout  to  support  the 
glass.  The  outfit  Is  equipped  with  a 
o.io    hp.    univeo  si    type,    8000  r.pjn. 

motor    made    by    the    Kohhins    A;     Myei 

Company,  Springfield,  Ohio. 


Battery-Operated  Clock 

An  interest  mi';  device  recently 
brought  out  is  the  clock  shown  here- 
uiih,  the  pendulum  of  which  is  oper- 
ated electrically.  From  the  base  of 
the    clock,     /.',    there    arises    a    column, 

.1,  which  forma  a  support  for  the 
pendulum,  and  the  movement,  and 
which  contains  the  battery.  The 
pendulum  consists  of  a  permanent 
magnet,  C,  and  a  rod.  Mounted  upon 
the  column,  A,  and  within  the  gap  or 
opening  of  the  magnet,  C,  is  a  coil  of 
very  fine  insulated  wire,  E,  and  the 
ends  of  this  fine  copper  wire  are  firmly 
soldered  to  two  brass  rods  at  the  back 


FRONT  VIEW  OF  BATTERY-OPERATED  CLOCK 

of  the  column.  Within  the  column  is  a 
special  battery  cell.  Mounted  upon  the 
pendulum  rod  is  a  brass  case,  H,  within 
which  is  an  electric  pulsator,  which 
may  be  called  the  heart  of  the  clock 
and  which  consists  of  a  sealed  glass 
tube  from  which  air  has  been  carefully 
exhausted.  Inside  this  glass  tube  in  an 
inner  steel  tube,  protected  from  all 
atmospheric  influences  such  as  dust, 
moisture  or  oxidation,  is  a  device  which 
sends  electric  impulses  through  the  coil, 
E,  at  every  complete  swing  of  the 
pendulum.  These  impulses  are  of  such 
a  nature  as  to  maintain  the  swing  of 
the  pendulum  in  practically  the  same 
width  of  arc  whether  the  battery  is  new 
or  old,  it  is  declared.  If  the  swing  of 
the  pendulum  is  increased  or  decreased 
by  external  means,  the  electric  pulsa- 
tor, H,  will  quickly  restore  it  to  its 
normal  value.  The  reciprocating  or 
swinging  motion  of  the  pendulum 
causes   a   bracket   to   move   to   and   fro 


of  ,i   magnetic  needle 

and  forces  tin  latter  t<>  revolve  once  for 
every  complete  wine  of  the  pendulum. 
Hy  this  means  the  oscillating  motion  ol 

i  he  pendulum  >    converted  into  a  con 

tinUOUl  motion  of  rotation  of  the  needle, 
and    this    needle    hy    mean      of    a 

thread  transmits  the  motion  at  a  greatly 
reduced   rate   to  the  fust   gear  of  the 

clock  train.     The  clock   work,    arc   pro 

tected  by  a  dust-tight  cover.    The  thou- 

and  day  magnetic  clock,  as  it  is  called, 
has  been  developed  hy  the  Warren  Clock 
Company,    Ashland,    .Mass. 


Spot-Lamp  Dimmer 

The  tungsten  spot  or  lens  lamp  is 
rapidly  replacing  the  ordinary  hand-fed 
arc  lamp  as  a  means  for  portable  stage 
lighting.     To  increase  the  value  of  this 


FIG.    1 — INCLOSING    BOX    TO    WHICH    TER- 
MINAL  LEADS    ARE    CARRIED 

lamp  for  this  work,  the  Ward  Leonard 
Electric  Company  of  Mount  Vernon, 
N.  Y.,  has  recently  brought  out  a  de- 
vice called  a  spot-lamp  dimmer.  In 
the  accompanying  illustrations  is  shown 
a  dimmer  designed  for  use  with  1000- 
watt  tungsten  lamps  and  so  constructed 
that  it  can  be  mounted  on  the  upright 
lamp  support.  All  energy-carrying 
parts  of  the  device  are  inclosed.  The 
dimmer  is  comparatively  light  in 
weight,  has  fifty  steps  of  control  and 
will  dim  a  1000-watt  gas-filled  lamp 
from  its  full  candlepower  to  blackness. 
In  Fig.  1  is  shown  the  inclosing  box  to 


FIGS.    2   AND   3 — FRONT   AND   BACK   VIEWS 
OF   1000-WATT  SPOT-LAMP  DIMMER 

which  the  terminal  leads  are  carried. 
The  dimmer  or  rheostat  is  mounted  up- 
right on  the  standard  as  already  noted 
and  the  handle  moves  up  and  down  in 
the  slot  as  shown  in  Fig.  2. 
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Inexpensive  Types  of  Electric 
Ranges 

To  meet  a  demand  for  ranges  of  the 
low-priced  types,  the  Hughes  Electric 
Heating  Company,  Chicago,  has  brought 
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FIG.    1 — THREE-BURNER   RANGE 

out  four  new  models  of  electric  ranges, 
which  are  to  sell  at  lower  prices  than 
other  ranges  developed  by  the  com- 
pany. The  new  line  consists  of  all- 
black-enameled  ranges  which  are  much 
lower  in  cost  owing  to  the  omission  of 
fancy  nickel-plated  legs  and  trimmings, 
white-enameled  splashers  and  other 
costly  features.  Another  reason  why 
these  ranges  can  be  priced  so  much 
lower  is  because  their  legs  are  not 
cast  but  are  formed  from  angle  iron. 

The  lowest-priced  range  of  this  new 
line  is  the  "C  18."  This  range  has  a 
two-unit  cooking  surface,  one  unit  with 
maximum  rating  of  1500  watts,  the 
other    of    880    watts.      It    also    has    a 


cabinet  type.  It  has  a  three-unit  cook- 
ing surface,  two-unit,  18-in.  by  18-in.  by 
12-in.  oven,  outside  elevated  warming 
shelf  and  outside  lower  shelf.  The 
maximum  ratings  of  the  cooking  units 
are  1500  watts,  1100  watts  and  880 
watts.  The  oven  units  take  1100  watts 
each.  The  two  other  types  vary  in  de- 
sign and  capacity  between  the  small 
"C  18"  and  the  larger  "C  4"  range. 

To  give  some  idea  of  the  popularity 
of  this  inexpensive  all-black-enamel 
line,  it  may  be  said  that  forty-two  of 
the  "C  4"  type  were  sold  recently  for 
installation  in  the  new  Imperial  Arms 
Apartments  in  Portland,   Ore. 


Two  -  Stroke  -  Cycle   Fuel  -  Oil 
Engine  Without  Compres- 
sion in  Crankcase 

The  Chicago  (111.)  Pneumatic  Tool 
Company  is  building  fuel  oil  engines 
which  it  claims  are  particularly  adapted 
to  the  needs  of  small  generating  plants. 
These  engines  are  of  the  horizontal, 
straight-line  type,  guaranteed  to  run 
on   any  mineral  oil  of  28  deg.  Baume 


air  compressed  in  the  crank  end  of  the 
cylinder  by  the  left  stroke  of  the  pis- 
ton, helping  to  force  the  burned  gases 
out  through  the  exhaust  port  and  fill- 
ing the  cylinder  with  air  ready  for 
the.  next  charge  of  oil.  Upon  the  right 
stroke  of  the  piston,  these  inlet  and 
exhaust  ports  are  closed,  the  air  com- 
pressed, and  just  before  the  piston 
reaches  the  end  of  the  stroke,  a  jet 
of  oil  is  forced  in  a  fine  spray  through 
the  fuel  inlet  nozzle  in  the  head  of 
the  cylinder.  The  oil  is  sprayed 
against  a  hot  plate  on  the  end  of  the 
piston  and  is  distributed  instantly  over 
the  surface  of  the  plate,  gasified  and 
ignited.  It  is  claimed  that  the  use  of 
this  hot-plate-ignition  system  increases 
the  rapidity  of  the  ignition  and  makes 
it  possible  to  inject  the  fuel  into  the 
cylinder  late  in  the  stroke,  thereby 
avoiding  the  abnormal  pressures  of  pre- 
ignition.  Increased  economy  is  secured 
by  the  use  of  water  with  the  fuel  oil. 
The  water  reduces  the  flame  propaga- 
tion, and  thus  keeps  the  initial  pres- 
sure down  to  slightly  more  than  the 
compression.  It  is  also  said  to  keep 
the  cylinder  free  from  carbon  and  the 
piston  rings  from  sticking. 


FIG.   2 — SECTIONAL  VIEW   OF   FUEL   OIL  ENGINE 
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FIG.    2 — TWO-BURNER    ELECTRIC    RANGE 

two-unit,  18-in.  by  12-in.  by  12-in.  oven, 
each  unit  having  a  maximum  rating  of 
880  watts. 

The     highest-priced     stove     of     this 
group    is   the   "C    4"   which   is   of   the 


scale  or  lighter,  and  containing  not 
more  than  1  per  cent  sulphur.  Differ- 
ing from  most  two-stroke-cycle  en- 
gines, the  compression  in  the  crank- 
case  has  been  eliminated  by  the  pro- 
vision of  a  closed  chamber  at  the  crank 
end  of  the  cylinder.  This  makes  pos- 
sible a  crankcase  which  is  very  access- 
ible, and  also  allows  the  use  of  the 
splash  system  of  lubrication. 

Another  feature  in  the  mechanical 
design  of  the  engine  is  the  use  of  a 
crosshead,  which  is  claimed  to  reduce 
to  a  considerable  extent  the  wear  on 
the  cylinder  walls,  since  the  side  thrust 
is  entirely  eliminated.  With  this  con- 
struction, the  piston  is  not  required  to 
act  as  a  guide  or  to  take  up  any  heavy 
side  thrusts  and  may,  therefore,  be 
constructed  with  much  less  metal  in  it 
than  is  necessary  without  the  cross- 
heads.  The  piston  in  this  engine  weighs 
only  about  80  lb.;  the  elimination,  there- 
fore, of  heavy  reciprocating  parts  con- 
tributes materially  to  the  smooth  run- 
ning of  the  engine. 

The  operation  of  the  engine  has  the 
simplicity  which  is  characteristic  of  all 
two-stroke-cycle  units.  As  the  piston 
reaches  the  end  of  the  power  stroke 
it  opens  a  port  on  each  side  of  the 
cylinder,  one  of  which  admits  the  pure 


To  start  the  engine  the  hot  tube  in 
the  fuel  cylinder  head  near  the  bottom 
is  heated  with  a  torch  to  red  heat,  the 
torch  being  removed  as  soon  as  the 
engine  starts.  The  smaller-sized  en- 
gines are  started  by  hand,  but  the 
larger  ones  are  equipped  with  an  air 
starter,  consisting  of  a  small  vertical 
air-cooled,  single-acting  air  compressor, 
driven  by  a  small  gasoline  engine,  and 
an  air  receiver  for  150-lb.  pressure. 

These  engines  are  known  as  the 
"Giant"  fuel-oil  engines  and  are  made 
in  both  single-cylinder  and  double-cyl- 
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FIG.  1 — FISTON  AT  TIME  OF  COMBUSTION 

inder  models.  The  single-cylinder  en- 
gines are  made  in  sizes  with  ratings 
ranging  from  12  hp.  to  80  hp.,  while 
the  two-cylinder  models  are  built  with 
ratings  of  from  60  hp.  to  160  hp. 
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NEWS   OF   THE   INDUSTRY 

Review  of  Activities  in  ///<    Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Associated  Manufacturers  of  Electrical 
Supplies  Section 
One  June  8  tin1  knife  switch  section,  the  porcelain 

Section   and   the   panelboard   and   switchboard   section  of 

the   Associated   Manufacturers   of    Electrical   Supplies 

met  at  the  Hotel  Miltmore  to  elect  otlicers,  appoint  com- 
mittees and  consider  reports. 

The  knife  switch  section  at  this  meeting  nominated 
-I.  11.  Trumbull,  of  the  Trumbull  Electrical  Manufactur- 
ing Company  for  chairman,  which  nomination  was 
passed  upon  by  the  board  of  governors,  and  the  appoint- 
ment confirmed.  T.  A.  McDowell,  of  the  Westinghouse 
Electric  &  Manufacturing  Company  was  elected  secre- 
tary, and  P.  J.  Shelley,  of  the  Metropolitan  Electric 
Manufacturing  Company,  treasurer.  The  executive 
committee  is:  J.  H.  Trumbull,  chairman,  Trumbull 
Electric  Manufacturing  Company,  Plainville,  Conn.;  P. 
J.  Shelley,  Metropolitan  Electric  Manufacturing  Com- 
pany, Long  Island  City;  J.  C.  Dallam,  General  Electric 
Company,  Schenectady,  N.  Y.;  A.  F.  Hills,  Crouse- 
Hinds  Company,  Syracuse,  N.  Y.;  T.  A.  McDowell, 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. 

Knife  Switch  Section  Standing  Committees 

The  following  standing  committees  were  appointed: 
Committee  on  knife  switches,  mounted  on  porcelain. — 
J.  C.  Dallam,  chairman,  General  Electric  Company; 
F.  V.  Burton,  Bryant  Electric  Company;  W.  T.  Pringle, 
Pringle  Electrical  Manufacturing  Company.  Commit- 
tee on  knife  switches,  mounted  and  unmounted. — A.  F. 
Hills,  chairman,  Crouse-Hinds  Company;  Fred  B. 
Adam,  Frank  Adam  Electric  Company;  Warren  Ripple, 
George  Cutter  Company.  Committee  on  disconnecting 
and  miscellaneous  knife  switches. — T.  A.  McDowell, 
chairman,  Westinghouse  Electric  &  Manufacturing 
Company;  H.  F.  Krantz,  Krantz  Manufacturing  Com- 
pany, Inc.;  F.  T.  Wheeler,  Trumbull  Electric  Manufac- 
turing Company. 

An  industry  conference  committee  to  act  with  the 
Underwriters'  Laboratories  was  appointed  by  the  chair- 
man of  the  section  as  follows:  T.  A.  McDowell,  West- 
inghouse Electric  &  Manufacturing  Company;  H.  R. 
Sargent,  General  Electric  Company;  A.  F.  Hills,  Crouse- 
Hinds  Company.  Many  reports  were  made  and  much 
interest  shown  in  the  section  work,  and  new  activities 
suggested  for  future  work. 

Porcelain  Section  Meeting 

At  the  meeting  of  the  porcelain  section  J.  E.  Way,  of 
R.  Thomas  &  Sons  Company,  was  nominated  for  chair- 
man, and  the  appointment  was  afterwards  confirmed  by 
the  board  of  governors.  C.  M.  Semler,  of  the  Pitts- 
burgh High  Voltage  Insulator  Company,  was  elected 
secretary  and  Herbert  Sinclair,  of  the  Star  Porcelain 
Company,  was  elected  treasurer. 

Standing  committees  were  appointed  covering  the 
various  lines  of  porcelain  manufacture,  as  follows :  Line 
porcelain  committee. — A.  L.  Wilkinson,  chairman,  Ohio 
Brass  Company,  Mansfield,  Ohio;  H.  R.  Holmes,  R. 
Thomas  &  Sons  Company,  East  Liverpool,  Ohio;  C.  M. 


Sender,  Pittsburgh  High  Voltage  Insulator  Company, 
Pittsburgh,  Pa.;  J.  W.  Cleveland,  Locke  Insulator  Man- 
ufacturing Company,  Victor,  N.  Y.  Special  porcelain 
committee. — B.  B.  Dinsmore,  chairman,  Imperial  Porce- 
lain Company,  Trenton,  N.  J.;  Herbert  Sinclair,  Star 
Porcelain  Company,  Trenton,  N.  J.;  Charles  Howell 
Cook,  Cook  Pottery  Company,  Trenton,  N.  J.;  Charles 
H.  Jensen,  Empire  China  Company,  Brooklyn,  N.  Y.; 
F.  L.  Bishop,  Hartford  Faience  Company,  Hartford, 
Conn.  Freight  classification  committee. — B.  F.  Mc- 
Lean, chairman,  Ohio  Brass  Company,  Mansfield,  Ohio; 
J.  W.  Cleveland,  Locke  Insulator  Manufacturing  Com- 
pany, Victor,  N.  Y. ;  A.  L.  Jensen,  Empire  China  Works, 
Brooklyn,  N.  Y.;  C.  W.  Kettron,  Illinois  Electric  Porce- 
lain Company,  Macomb,  111.;  B.  B.  Dinsmore,  Imperial 
Porcelain  Company,  Trenton,  N.  J.;  H.  R.  Holmes,  R. 
Thomas  &  Sons  Company,  East  Liverpool,  Ohio. 

Various  reports  were  made  showing  the  progress  of 
the  work  and  new  activities  discussed  for  future  work. 

Officers  of  Panelboard  and  Switchboard  Section 

The  panelboard  and  switchboard  section  placed  in 
nomination  for  permanent  chairman  Charles  L.  Eidlitz, 
of  the  Metropolitan  Electric  Manufacturing  Company, 
which  appointment  was  duly  confirmed  by  the  board  of 
governors.  D.  K.  Chadbourne,  of  the  George  Cutter 
Company,  was  elected  secretary,  and  W.  T.  Pringle,  of 
the  Pringle  Electrical  Manufacturing  Company,  treas- 
urer. 

Standing  committees  were  appointed  by  the  chairman 
as  follows:  Panelboard  committee. — F.  T.  Wheeler, 
chairman,  Trumbull  Electric  Manufacturing  Company, 
Plainville,  Conn.;  W.  T.  Pringle,  Pringle  Electrical 
Manufacturing  Company,  Philadelphia,  Pa. ;  A.  F.  Hills, 
Crouse-Hinds  Company,  Syracuse,  N.  Y.  Switchboard 
committee. — H.  F.  Krantz,  chairman,  Krantz  Manu- 
facturing Company,  Inc.,  Brooklyn,  N.  Y. ;  A.  C. 
Streamer,  Westinghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa. ;  Charles  E.  Wilson,  Sprague 
Electric  Works,  New  York  City.  Knife  switch  com- 
mittee.— J.  H.  Trumbull,  chairman,  Trumbull  Electric 
Manufacturing  Company,  Plainville,  Conn.;  Fred  B. 
Adam,  Frank  Adam  Electric  Company,  St.  Louis,  Mo.; 
T.  A.  McDowell,  Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.  Cabinet  committee. 
— A.  F.  Hills,  chairman,  Crouse-Hinds  Company,  Syra- 
cuse, N.  Y. ;  Fred  B.  Adam,  Frank  Adam  Electric  Com- 
pany, St.  Louis,  Mo.;  F.  T.  Wheeler,  Trumbull  Electric 
Manufacturing  Company,  Plainville,  Conn. 

Line  Material  and  Lighting  Fixture  Sections 

The  second  meeting  of  the  line  material  section 
was  held  at  the  Hotel  Biltmore  on  June  23,  at  which 
time  standing  committees  were  appointed  and  other  de- 
tail work  was  completed.  A.  L.  Wilkinson,  of  the  Ohio 
Brass  Company,  has  been  appointed  permanent  chair- 
man of  this  section. 

Edward  A.  McCoy,  of  J.  B.  McCoy  &  Son,  New  York 
City,  has  been  appointed  chairman  of  the  lighting  fix- 
ture section  which  was  recently  formed.  The  appoint- 
ment of  committees,  etc.,  will  be  deferred  until  the  next 
regular  meeting  in  the  early  fall. 
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Activities  of  Massachusetts  Contractors 

The  Electrical  Contractors'  Association  of  Massa- 
chusetts has  issued  2000  booklets  containing  the  State 
licensing  laws,  extracts  from  the  constitution  of  the 
association  and  the  names  of  all  the  licensed  master 
electricians  in  the  State,  alphabetically  arranged  by 
towns  and  cities.  Members  of  the  association  are  in 
boldfaced  type.  Copies  of  the  booklet  are  being  mailed 
to  architects,  builders  and  electrical  contractors  and 
jobbers  throughout  Massachusetts  by  J.  E.  Wilson,  the 
organization's  special  representative. 

The  association  is  issuing  an  "Occasional  Letter"  at 
least  once  a  month,  printed  on  a  double  folded  sheet, 
punched  ready  for  binding.  This  letter  sets  forth  the 
doings  of  the  association  and  forthcoming  events,  and 
offers  suggestions  in  the  interest  of  the  association. 

The  annual  convention  of  the  State  organization  will 
this  year  be  merged  with  a  convention  of  contractors 
from  all  the  New  England  States  at  Hartford,  Conn., 
on  Sept.  26-28.  Sessions  will  be  held  in  the  Foot  Guards' 
Armory,  and  there  will  be  a  large  electrical  show.  H. 
W.  Baldwin  of  Hartford  is  chairman  of  the  committee 
of  arrangements. 

The  provision  in  the  Massachusetts  law  relating  to 
the  licensing  of  masters  and  journeymen  electrician  has 
been  modified  so  that  the  five-year  experience  exemption 
no  longer  applies,  and  all  applicants  are  required  to  take 
an  examination.  A  result  of  the  law  is  to  weed  out  a 
large  per  cent  of  applicants  who,  under  former  condi- 
tions, were  able  to  secure  the  coveted  certificates. 

A  considerable  number  of  manufacturers  and  jobbers 
are  becoming  members  of  the  association  as  associates. 
The  dues  are  the  same  as  those  for  regular  members, 
$20  a  year,  and  all  the  privileges  of  the  organization  are 
available  to  associates  except  that  of  voting. 

The  Massachusetts  Electrical  Contractors'  Associa- 
tion now  has  more  than  100  members. 


Public  Service  Commission  News 

Illinois  Commission 

In  the  tabulation  of  valuations,  rates  of  return  and 
rates  of  depreciation  allowed  by  the  commission  in 
various  rate  cases  passed  upon  that  appeared  on  page 
1323  of  our  June  3  issue,  the  rate  of  return  in  the  case 
of  Woll  versus  Hullinger  should  have  read  7  per  cent 
instead  of  2  per  cent. 

Upon  application  of  the  Central  Illinois  Public  Serv- 
ice Company  the  Public  Utilities  Commission  approved 
a  trial  installation  of  a  new  style  of  rates  for  electric 
service  rendered  through  limiters  effective  in  the  city 
of  Olney,  in  capacities  of  100  watts,  150  watts  and  200 
watts  of  demand.  In  a  previous  order  the  commission 
approved  a  trial  installation  of  100-watt  limiters  in 
the  cities  of  Marion,  Robinson  and  Lawrenceville.  The 
commission,  in  commenting  upon  the  merits  of  and  the 
objections  to  the  limiter  and  the  rate  applicable  thereto, 
said: 

"As  to  the  propriety  of  the  proposed  rate,  the  com- 
mission at  this  time  is  making  no  finding.  The  said  $1 
per  month,  in  a  strict  sense,  is  a  flat  rate ;  but  the  lim- 
iter places  this  rate  under  control  in  respect  to  the 
maximum  demand  of  which  the  uncontrolled  use  has 
been  one  of  the  principal  objections,  from  a  central  sta- 
tion point  of  view,  to  the  old  and  nearly  obsolete  flat 
rates.  In  the  cities  where  it  is  proposed  to  experiment 
with  the  limiter,  the  present  electric  rates  are  based  on 
a  maximum  demand  (active  load),  with  a  metered  con- 
sumption, over  and  above  a  minimum  bill  of  about  $1 
a  month.  It  appears  that  the  frugal  people,  living  in 
small  homes  and  possessed  of  only  seven  outlets,  who 


may  take  advantage  of  the  limiter  rate,  would  hardly 
consume  more  energy,  on  an  average,  than  would  be 
represented  by  the  minimum  bill  of  the  consumer  who 
is  connected  through  a  standard  watt-hour  meter.  It 
is  to  be  admitted,  however,  that  the  flat  rate,  even 
though  controlled  by  a  limiter,  may  be  subject  to  con- 
siderable abuse.  Only  trial,  experimentation,  data,  and 
practical  experience  will  disclose  the  facts  of  actual 
operation.  There  appear  to  be  sufficient  advantages, 
which,  in  the  opinion  of  this  commission,  will  warrant 
trial  installations  of  the  limiter  in  the  aforesaid  three 
cities." 

After  setting  forth  definite  rules  governing  service 
through  limiters,  the  commission  required:  (1)  That 
the  provisions  of  this  order  shall  expire  eighteen 
months  from  the  date  of  the  same,  unless  the  said  time 
of  expiration  is  either  revoked  or  renewed  ad  interim. 
(2)  That  the  Central  Illinois  Public  Service  Company, 
in  the  experimental  installations  in  the  cities  of  Marion, 
Lawrenceville  and  Robinson,  shall  connect  regular 
watt-hour  meters  and  check  the  consumption  of  energy 
taken  by  not  less  than  ten  limiter  customers  in  each 
of  the  three  cities,  and,  at  bi-monthly  intervals,  shall  re- 
port to  the  commission  the  data  and  experience  col- 
lected relative  to  the  working  of  the  limiter.  In  the 
event  of  a  large  number  of  limiter  customers  being  se- 
cured, the  check  meters  should  be  interchanged  and 
distributed  among  the  various  customers. 

Ohio  Commission 

A  hearing  on  the  valuation  of  the  Cleveland  Electric 
Illuminating  Company's  property  took  place  before  the 
Public  Utilities  Commission  on  June  15.  Attorneys  for 
the  company  were  instructed  to  file  their  briefs  by 
June  26,  and  the  Cleveland  city  law  department  must 
have  its  briefs  in  not  more  than  ten  days  later.  The 
city  council  passed  an  ordinance  reducing  the  service 
rate  to  3  cents  fiat  more  than  a  year  ago,  but  the  com- 
pany refused  to  accept  it.  The  possibility  of  furnish- 
ing service  at  this  rate  will  be  determined  by  the  final 
figures  fixed  by  the  commission.  Members  of  the  com- 
mission will  make  a  personal  inspection  of  the  property 
on  July  7. 

Idaho  Commission 

It  is  probable  that  the  next  Idaho  Legislature  will  be 
called  upon  to  materially  strengthen  the  public  utilities 
law  of  the  State  by  the  addition  of  a  number  of  amend- 
ments placing  back  into  it  some  of  the  propositions 
that  the  Senate  withdrew  when  the  measure  was  at- 
tacked by  that  body  after  it  had  passed  the  House  as 
one  of  the  strongest  of  public  utilities  acts. 

One  of  these  amendments  will  propose  the  clothing  of 
the  commission  with  power  to  order  and  direct  the  sale 
of  public  utilities  where  the  service  to  a  community  is 
unsatisfactory  and  other  parties  are  prepared  to  install 
a  system  that  has  all  the  necessary  facilities  to  render 
good  service.  Several  situations  have  arisen  in  the  past 
two  years  where,  had  the  commission  had  power  to  take 
this  action,  serious  and  costly  situations  would  not  have 
developed. 

When  the  utilities  act  was  before  the  Legislature  that 
enacted  it  into  law  the  Senate  extracted  from  the  meas- 
ure a  provision  allowing  commission  supervision  of 
securities  of  public  service  companies  to  prevent  wild- 
catting  and  to  see  that  the  funds  raised  went  into  the 
property.  It  is  claimed  that  the  commission  could  have 
used  this  power  during  the  past  two  years  very 
effectively. 

There  is  a  more  friendly  sentiment  over  the  State 
expressed  toward  the  commission  now  than  there  has 
been  since  its  creation.  There  were  several  attacks 
made  on  the  commission  during  the  last  session  of  the 
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ire,  and  one  of  1 1  i  ipeal  the  law 

m  ii-  entirety      The  Legislature,  however,  was  nol  In 
thai  frame  of  mind.    It  is  believed  now  thai  instead  of 
attacking  the  law  efforts  will  be  made  by  many  mem 
bera   of   the    Legislature   to   materially    strengthen    it 
t  h  rough  amendments. 

Caliiui in. i  Commission 

in  considering  the  consolidated  complaints  and  an 
application  relative  to  the  electric  rates,  rules,  regula 
turns,  contracts,  and  practices  of  the  San  Joaquin  Lighl 
&  Power  Corporation,  it  was  found  by  the  Railroad 
Commission  thai  the  utility  could  not  require  contracl 
as  a  condition  to  service  under  ordinary  conditions,  and 
that  contracts  for  agricultural  power  were  objectiona- 
ble in  certain  features;  that  it  was  improper  to  require 
consumers  to  contract  that  bills  should  be  a  lien  on  their 
land,  to  waive  damages,  to  grant  rights-of-way,  to  pay 
in  all  instances  according  to  the  maximum  demand,  and 
to  furnish  transformers;  that  there  was  no  serious  com- 
plaint as  to  the  quality  of  service;  that  the  utility 
should  relocate  meter  boxes  at  its  own  expense;  that  no 
order  was  required  as  to  extensions,  the  utility  having 
resumed  its  policy  of  making  reasonable  extension  at  its 
own  expense;  that  discrimination  in  rates  would  be 
removed  by  the  order;  that  the  rates  for  agricultural 
power  and  commercial  lighting  were  excessive;  that 
residence  lighting  should  be  based  on  a  block  system 
with  a  monthly  minimum  of  75  cents,  and  ordered  that 
the  rates,  rules,  regulations,  and  contracts  prescribed  in 
the  opinion  should  be  put  into  effect,  the  rates  being 
estimated  to  yield  a  return  of  8  per  cent,  with  a  6  per 
cent  sinking  fund  depreciation  annuity,  on  an  ascer- 
tained valuation  of  $10,054,540,  no  allowance  being 
made  for  early  losses  that  had  been  recouped,  or  for 
franchises  and  water  rights  in  excess  of  the  cost  and 
incidental  expenses  thereof.  It  was  recommended  that 
a  contract  to  furnish  service  to  the  Mount  Whitney 
Power  &  Electric  Company,  which  was  beneficial  to 
neither,  be  abrogated  and  a  new  contract  made. 

An  abstract  of  the  commission's  decision  follows: 

An  electric  utility  can,  unless  a  higher  rate  is  paid 
for  non-contract  service,  require  contracts  in  the  first 
instance  as  a  condition  precedent  to  agricultural  power 
service  in  sparsely  settled  territory  requiring  unusually 
large  investments,  but  the  term  should  be  for  three 
years  rather  than  five  years,  and  continue  only  from 
year  to  year,  and  the  contract  should  be  subject  to  can- 
cellation upon  equitable  terms,  and  should  specify  for 
the  information  of  signers  that  appeal  lies  to  the  com- 
mission from  unreasonable  provisions.  Contracts  can 
be  required  to  be  signed  as  a  condition  precedent  to  oil 
well,  mining  power,  and  municipal  street  lighting  elec- 
tric service,  in  view  of  the  uncertainty  and  hazards  of 
the  business  or  the  relatively  large  investment  required. 

Farmers  paying  a  flat  rate  for  a  maximum  amount  of 
electricity  for  irrigation  pumps  should  be  permitted  to 
use  the  energy  for  other  purposes  when  the  pumps  are 
not  in  use  and  the  demand  is  controlled  by  a  double- 
throw  switch  or  other  limiting  device,  although  an  oc- 
casional consumer  may  use  energy  in  excess  of  his 
payment.  An  intending  electric  consumer  cannot  be 
required  as  a  condition  precedent  to  service  to  grant  a 
free  right-of-way  over  his  premises  for  the-distribution 
line  beyond  his  installation. 

Electric  rates  based  on  the  connected  load  rather  than 
the  maximum  demand  are  preferable  for  small  con- 
sumers whose  operating  characteristics  are  well  known. 
The  maximum  demand,  as  a  base  for  an  electric  rate, 
should  be  taken  by  continuous  readings  of  at  least  fif- 
teen minutes  rather  than  five  minutes,  and  the  charge 
should  be  for  the  period  for  which  a  bill  is  normally 
rendered  rather  than  for  the  entire  year. 


Electric  transformers  should  be  supplied  by  the 
utility,  even  though  the  revenue  may  not  justify  the 
installation,  .nice  transformers  are  a  necessary  Instru- 
mentality in  the  rendition  of  service,  and  the  utility  can 
protect  itself  by  the  rate  or  by  a  guaranty. 

No  allowance  can    he   made   for  going   value    in   a   rate 
case,   other   than   considering   tangible   properties  as    he 
ing  in  successful  operation  by  a  going  Utility,  where  the 
revenues    h;ive    heen    siiMicient    to    wipe    out    early    losses 

in  addition  to  providing  for  an  adequate  depreciation 

fund  and  return  on  the  investment  and  deficits.  A 
valuation  of  hydroelectric  water  rights  on  the  basis  of 
the  comparative  costs  of  generating  energy  by  water 
and  by  steam  is  of  little  merit,  where  the  difference  in 
costs  varies  with  the  shifting  price  of  fuel  oil  used  by 
the  steam  plant.  In  valuing  hydroelectric  water  right 
on  the  basis  of  the  comparative  costs  of  generating 
»  nergy  by  water  and  by  steam,  water  generation  cannot 
be  taken  at  a  lower  cost  than  is  used  as  the  basis  for 
fixing  rates.  No  value  can  be  given  hydroelectric  water 
rights  on  the  basis  of  the  comparative  costs  of  generat- 
ing energy  by  water  and  by  steam,  where  water  produc- 
tion will  cost  the  more  until  fuel  oil,  used  by  the  steam 
plant,  advances  50  per  cent  in  price,  nor  can  water  gen- 
eration be  taken  at  a  lower  cost  than  is  used  as  the 
basis  for  fixing  rates.  Hydroelectric  water  rights  can- 
not be  valued  on  the  basis  of  the  capitalization  of  an 
assumed  detriment  to  lower  riparian  irrigated  land  from 
the  withholding  of  water  by  the  utility's  storage  in  the 
spring  season,  where  the  storage  is  a  benefit  to  the 
lower  irrigation.  No  allowance  can  be  made  on  a  rate 
case,  in  excess  of  moneys  actually  expended,  for  hydro- 
electric water  rights  resulting  from  a  federal  permit  to 
construct  a  reservoir  and  flood  government  lands.  An 
allowance  of  $328,624  was  made  for  materials  and  sup- 
plies and  $133,550  for  working  capital  for  the  electric 
system  of  which  the  rate  value  is  $10,054,540.  A  re- 
turn of  8  per  cent  was  allowed  on  the  theory  that  a 
return  should  be  sufficient  to  attract  additional  neces- 
sary capital,  although  the  cost  of  money  was  only  6  per 
cent,  and  notwithstanding  that  extensive  transmission 
and  distribution  lines  had  been  built  largely  to  hold  the 
territory  from  a  competitor.  In  fixing  the  amount  of 
the  annual  depreciation  allowance  on  the  sinking  fund 
basis,  the  commission  stated  it  will  not  assume  a  return 
of  only  4  per  cent  where  it  appears  that  the  depreciation 
reserve  is  regularly  invested  in  the  plant  upon  which  a 
return  of  8  per  cent  is  allowed. 

Electrical  consumers  receiving  service  without  a  con- 
tract may  be  required  to  pay  for  the  cost  of  the  initial 
service  connection,  and  disconnections  and  reconnections 
made  at  their  request.  A  minimum  bill  for  residence 
lighting  was  fixed  at  75  cents  per  meter  per  month 
rather  than  at  $1  per  month.  Intending  electric  con- 
sumers may  be  required  to  make  application  in  writing 
for  service,  setting  forth  the  location  of  the  premises, 
the  purpose  of  the  service,  a  description  of  the  equip- 
ment, the  name  and  address  of  the  person  responsible 
for  bills,  and  the  relation  of  the  applicant  to  the  prem- 
ises. A  rate  or  schedule  selected  by  an  electrical  con- 
sumer from  other  applicable  rates  and  schedules  should 
remain  in  effect  until  changed  by  thirty  days'  written 
notice  from  the  consumer.  Sub-meter  or  secondary  elec- 
tric meters  may  be  charged  for  separately  on  a  monthly 
rental  basis  where  the  rates  are  based  on  a  supply  from 
one  meter.  Electric  meters  should  be  furnished  and  in- 
stalled by  the  utility  at  its  own  expense.  An  electric 
meter  should  not  be  used  which  has  an  error  of  regis- 
tration in  excess  of  2  per  cent  under  normal  operation, 
the  consumer  having  the  right  to  require  a  test  to  be 
made  in  the  presence  of  himself  or  of  an  expert,  a  rea- 
sonable charge  to  be  made  for  tests  occurring  oftener 
than  once  in  six  months. 
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Massachusetts  Tech   Gets  $2,667,000. 

— The  Massachusetts  Institute  of  Tech- 
nology on  June  14  announced  gifts 
aggregating   $2,667,000. 

New  Set  of  Safety  Bulletins.— The 
National  Safety  Council  is  issuing  a 
new  set  of  public  utility  safety  bul- 
letins. The  advance  set  consists  of  six- 
teen bulletins,  fourteen  of  which  show 
probable  causes  of  electrical  accidents, 
to  be  issued  at  the  rate  of  one  a  week. 

North  Carolina  Electrical  Meet  to 
Have  Wiring  Inspection  Meeting. — 
Commissioner  of  Insurance  James  R. 
Young  is  planning  a  special  convention 
of  all  electrical  inspectors  and  repre- 
sentatives of  the  power  companies  do- 
ing business  in  North  Carolina  to  make 
a  special  study  of  best  methods  of  in- 
spection and  standards  of  excellence 
that  should  prevail  in  wiring  and  gen- 
eral electrical  equipment.  The  conven- 
tion is  to  be  held  early  in  July. 

Cupples  Plant  Wins  Case  in  St.  Louis 
Courts. — A  quo  warranto  suit  against 
the  Cupples  Station  Light,  Heat  & 
Power  Company  was  recently  refused 
by  the  St.  Louis  circuit  attorney.  At- 
torneys for  the  Union  Electric  Light  & 
Power  Company  had  requested  that  the 
suit  be  filed.  A  petition  sent  to  the 
circuit  attorney  several  weeks  ago  con- 
taining the  signatures  of  property  own- 
ers along  the  pole  lines  recently  erected 
by  the  Cupples  company,  asked  that  the 
suit  be  entered.  The  circuit  attorney 
said  he  would  not  file  the  suit  because 
the  case  has  already  been  settled  by  an 
injunction  suit  brought  by  a  citizen. 

Small  Town  Bills  Collected  at  2.5 
Cents  Each. — Because  in  many  of  the 
towns  served  by  the  Public  Service 
Company  of  Northern  Illinois  there  is 
not  enough  business  to  justify  an  office, 
collections  are  made  through  agencies 
which  may  be  banks,  department  stores 
or  other  places  of  business.  For  this 
service  a  flat  rate  of  2.5  cents  per  col- 
lection is  paid.  There  are  many  places 
of  business  in  these  small  towns  that 
would  be  glad  to  do  the  collecting  free 
of  charge,  but  it  is  the  company's  policy 
to  ask  a  bond  from  the  agency  and  to 
pay  the  same  commission  in  all  cases 
rather  than  accept  any  collection  serv- 
ice gratis,  since  services  which  are 
paid  for  can  be  better  regulated. 

Illinois  Commission  to  Make  Rate 
Schedules  Public— The  State  Public 
Utilities  Commission  of  Illinois  has  re- 
cently compiled  and  sent  to  the  printer 
tabulations  showing  complete  rate 
schedules  of  all  utilities,  other  than 
railways  and  telephone  companies, 
operating  in  all  of  the  municipalities 
of  the  State  of  Illinois.  The  tabula- 
tions include  the  basic  rates,  lighting 
schedules,  power  schedules,  municipal 
schedules,  minimum  bills,  discounts, 
and  other  pertinent  features  relating 
to  utility  rates.  The  electric  rate 
schedules  when  completely  printed  will 
total  some  1300  pages,  and  the  entire 
schedules  will  total  approximately  2500 
pages  of  printed  matter.  The  electric 
schedules,  gas  schedules,  water  sched- 
ules and  steam  heating  schedules  are 
to  be  printed  in  separate  volumes  and 
will  be  ready  for  distribution  to  the 
public  in  the  very  near  future. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Flood-Lighted     Frontier     Carnival. — 

What  is  advertised  as  the  "world's 
first  monster  flood-lighted  frontier  night 
jubilee"  will  be  staged  at  Havre,  Mont., 
on  July  4  to  July  8.  To  light  the  car- 
nival seventy-five  500-watt  projectors 
have  been  purchased  and  will  be  in- 
stalled on  the  lines  of  the  Havre  Elec- 
tric Company. 

Ohio  Commission  Spends  $169,394 
for  Valuations. — Amounts  expended  by 
the  Ohio  Public  Utilities  Commission 
in  the  last  eighteen  months  for  the 
physical  valuation  of  various  public- 
utilities  in  Ohio  total  $169,394.50,  it 
was  announced  by  the  commission.  In 
this  amount  is  included  the  valuation 
of  the  following  companies:  The 
Union  Gas  &  Electric  Company  of  Cin- 
cinnati, $28,359.39;  the  Cleveland  Elec- 
tric Illuminating  Company,  $69,196.13; 
the  Columbus  Railway,  Power  &  Light 
Company,  $7,623.37;  the  Kent  Water  & 
Light  Company,  $1,176.83. 

Another  Cut  in  St.  Louis  Rates. — 
The  Union  Electric  Light  &  Power 
Company  of  St.  Louis,  Mo.,  has  re- 
duced the  maximum  rate  to  residence 
customers  from  9  to  8.5  cents  per  kilo- 
watt-hour. Last  August  the  company 
announced  that  when  the  number  of 
its  customers  reached  65,000  the  maxi- 
mum rate  would  be  reduced  from  10 
to  9  cents  a  kilowatt-hour  and  a 
further  reduction  from  9  to  8.5  cents 
would  be  made  when  the  number 
reached  70,000.  Another  reduction  to 
8  cents  is  promised  when  the  number 
of  customers  reaches  75  000.  The  com- 
pany reduced  its  minimum  rate  last 
August  from  6  to  3  cents  per  kilowatt- 
hour. 

Why  Lighting  Companies  Advertise. 

— S.  B.  Way,  vice-president  and  gen- 
eral manager  of  the  Milwaukee  (Wis.) 
Electric  Railway  &  Light  Company,  in 
a  recent  address  before  the  members 
of  the  Advertisers  Club,  said  that  the 
Milwaukee  Electric  Railway  &  Light 
Company  buys  advertising  space  in  the 
daily  newspapers  for  two  purposes: 
First,  to  increase  its  sale  of  light, 
power,  heat  and  transportation,  and 
second,  to  give  its  customers  and  the 
general  public  information  about  the 
business  that  it  as  a  public  servant 
believes  the  public  is  entitled  to  receive 
and  must  have  in  order  to  judge  the 
service  fairly.  While  some  are  per- 
haps under  the  impression  that  corpor- 
ations buy  advertising  space  in  the 
daily  newspapers  to  control  editorial 
policy,  Mr.  Way  said  that  "a  daily 
newspaper  that  would  sell  its  editorial 
influence  in  that  way  would  soon  have 
no  influence  to  sell.  It  wouldn't  be 
worth  buying  even  if  anybody  was 
foolish  enough  to  wish  to  buy  it." 


Penalty  for  Not  Paying  Bills 
Promptly. — Hereafter  the  Austin,  Tex., 
user  of  water,  light  or  power  who  ne- 
glects to  pay  his  bill  longer  than  fifteen 
days  after  the  meter  reading  date  will 
be  penalized  the  sum  of  25  cents. 
Although  the  penalty  is  small  it  is 
thought  it  will  be  sufficient  to  effect  the 
result  aimed  at. 

Embargo  on  the  "Flektrotechnische 
Zeitschrift." — It  is  reported  in  V  Indus- 
trie Electrique  on  the  authority  of  the 
Swiss  Elektroinduatrie  that  the  German 
government  has  forbidden  the  trans- 
mission abroad  of  the  Elektrotechnische 
Zeitschrift,  the  official  organ  of  the  Ger- 
man Elektrotechnische  Verein  and  the 
Verband  Deutscher  Elektrotechniker. 

Tax  Valuation  of  Cleveland  Property. 
—On  June  17  the  Ohio  State  Tax  Com- 
mission announced  that  the  tax  valua- 
tion of  the  Cleveland  Electric  Illuminat- 
ing Company  for  1916  has  been  fixed  as 
$20,014,380,  an  increase  of  $916,550 
over  the  valuation  of  1915.  This  is  $2,- 
926,733  less  than  the  valuation  made 
tentatively  by  the  Public  Utilities  Com- 
mission for  rate-making  purposes,,  and 
the  indications  are  that  the  advocates 
of  a  3-cent  rate  will  endeavor  to  use  it 
in  the  fight  for  a  lower  valuation  before 
the  commission.  However,  the  two 
commissions  use  different  basis  for 
making  valuations  and  the  tax  commis- 
sion does  not  employ  engineers  or  at- 
tempt to  make  a  technical  valuation  of 
Utility  properties.  Mayor  Harry  L. 
Davis  has  asked  the  City  Council  for 
an  appropriation  of  $5,000  with  which 
to  employ  experts  to  represent  the  city 
in  the  company's  appeal  of  the  3-cent 
ordinance.  He  expressed  dissatisfaction 
both  with  the  appraisal  made  by  the 
company  and  the  commission. 

Edward  N.  Hurley  to  Address  the 
Third  Annual  Babson  Conference  on 
Co-Operation.— Although  this  confer- 
ence is  not  to  be  held  at  Wellesley 
Hills,  Mass.,  before  the  middle  of  Sep- 
tember, already  some  excellent  speak- 
ers have  been  secured.  Edward  N. 
Hurley,  vice-chairman  of  the  Federal 
Trade  Commission,  has  accepted  an  in- 
vitation to  speak,  probably  on  the 
afternoon  of  Sept.  13.  While  not 
settled  definitely  it  is  hoped  that  Ar- 
thur J.  Eddy  of  Chicago,  author  of  the 
book  "The  New  Competition,"  who 
spoke  at  the  conference  last  year,  will 
speak  again  this  year.  These  two 
speakers  and  others  will  discuss  the 
subject  of  co-operation  between  com- 
peting business  men,  or  co-operative 
competition.  Among  the  speakers  al- 
ready secured  to  discuss  the  subject  of 
co-operation  between  employer  and 
employee  are  Dean  S.  S.  Marquis,  head 
of  the  educational  department  of  the 
Ford  Motor  Company,  and  N.  O.  Nel- 
son of  St.  Louis  who  has  practised 
profit  sharing  for  twenty-eight  years 
and  built  up  his  concern  under  that 
plan.  It  is  also  expected  that  Everett 
Morss,  director  of  the  First  National 
Bank  of  Boston'  and  president  of  the 
Simplex  Wire  &  Cable  Company  of 
Cambridge,  a  concern  which  has  had  a 
successful  profit-sharing  plan  in  oper- 
ation for  fifteen  years,  will  also  address 
the  conference. 
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Columbus   ji.\  i. in    i  eague.    The   an 
nnal    picnic   of   the   Columbus    (Ohio), 
chapter  of  the  .in\  [an  Order  vra    bald 
•it  Buckeye  Lake  on  June  21. 

I  kliforaJa    Electrical    (  ontractori 
it   lias   been  announced   thai   the    L916 
animal    convention    of    the    California 
latum    of    Electrical    Contractors 
will  be  beld  at  Stockton. 

Pittsburgh  Section  I.  i  S.  The  final 
meeting  of  the  season  of  the  Pittsburgh 
Section  of  the   Illuminating   Eng 

ing  Society   was   held   at    the    I 

Athletic  Association  on  June  ""•  M.  C 
Turpin  of  the  Westinghouse  Electric 
a    Manufacturing   Company   discussed 

some    of    the    features    of    the    lighting 

effects  o\'  the   Panama-Pacific   E 

tiim. 

Kansas    city    Jovian     League. — The 

third  rejuvenation  of  the  Jovian  League 
of  Kansas  City  was  held  on  the  steamer 
Chester  on  the  evening  of  June  (!.  Fif- 
teen candidates  were  received.  Nearly 
300  Jovians  and  their  wives  and 
daughters  took  the  trip  down  the  river 
and  hack.  Prizes  for  women  and  chil- 
dren, contributed  by  jobbers  and  manu- 
facturers,  were    distributed. 

National  Electrical  Credit  Associa- 
tion.— The  seventeenth  annual  meeting1 
of  the  National  Electric  Credit  Associa- 
tion was  held  at  the  Hotel  Traymore, 
Atlantic  City,  on  June  23.  W.  E.  Rice, 
credit  manager  of  the  Western  Electric 
Company,  New  York,  delivered  an  ad- 
dress on  "Trade  Acceptances."  The  re- 
mainder of  the  meeting  was  taken  up 
by  purely  business  matters. 

San  Francisco  Electrical  Development 
and  Jovian  League. — Willis  Booth  of 
Los  Angeles,  president  of  the  Hotpoint 
Electric  Heating  Company,  addressed 
the  Electrical  Development  and  Jovian 
League  of  San  Francisco  on  June  7. 
The  topic  was  broad  in  character  and 
the  speaker  touched  interestingly  on  the 
needs  and  the  opportunities  of  the  Pa- 
cific Coast  and  urged  support  for  the 
Shields  and  Myers  bills. 

Cleveland  Engineering  Society. — At 
the  annual  meeting  of  the  Cleveland 
Engineering  Society  on  June  13,  the 
first  steps  were  taken  toward  erect- 
ing a  club  building  to  cost  $200,000 
and  the  collection  of  $400,000  for  the 
endowment  of  a  technical  library. 
Members  feel  that  they  will  be  able  to 
secure  the  funds  for  this  purpose.  The 
increase  in  membership  last  year  was 
more  than  400.  F.  W.  Ballard,  former 
heat  and  light  commissioner  of  the  city 
of  Cleveland,  was  elected  president  of 
the  society. 

Southern  Illinois  Electrical  Associa- 
tion.— At  a  meeting  of  the  Southern 
Illinois  Electrical  Association  held  in 
Mount  Vernon,  111.,  on  June  15  and  16, 
H.  E.  Brandli,  general  manager  of  the 
Citizens'  Gas,  Electric  &  Heating 
Company,  of  Mount  Vernon,  was 
elected  president  of  the  association  for 
the  ensuing  year.  H.  A.  Louwien,  sec- 
retary of  the  same  company,  was 
elected  secretary  of  the  association. 
The  next  meeting  of  this  association 
will  be  held  in  one  of  the  cities  in  the 
southern  part  of  the  State  some  time 
this  fall. 


<  Issociations 
<///<7  Societies 

\  complete  Directory  <>f  Electrii  al 
Association*  i>  regularly  printed  in 
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Kansas    City    Section.     V.    I.    E.    E. — 

George  C.  Shaad,  member  for  Kansas 
of  the  engineers  board  assisting  in  the 
"preparedness"    census    of    industrial 

plants,  addressed  the  Kansas  City  sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  at  its  recent  monthly 
meeting,  telling  of  the  progress  of  the 
work  in  that  State.  R.  H.  Barber  of 
the  Barber-Dwinnell  Electric  &  Manu- 
facturing Company,  spoke  on  storage 
batteries,  and  the  thirty  members  pres- 
ent discussed  the  chief  causes  of  stor- 
age-battery troubles. 

Great  Western  Power  Section  N.  E. 
L.  A. — The  June  meeting  of  the  Great 
Western  Power  Company  section  of  the 
National  Electric  Light  Association  was 
held  on  June  12  at  the  Oakland  Com- 
mercial Club.  The  leading  feature  of 
the  program  was  a  demonstration  of 
high-tension  phenomena  by  Albert  S. 
Lindstrom,  sales  manager  of  the  Thor- 
darson  Transformer  Company.  The  ex- 
periments covered  a  range  of  from  2  to 
40,000  volts,  and  from  a  fraction  of  1 
amp.  to  1500  amp.  The  program  com- 
mittee also  arranged  to  have  motion 
pictures  of  the  laying  of  the  third  bay 
cable  on  March  13,  together  with  a 
paper  by  John  A.  Koontz,  Jr.,  engineer 
of  the  Great  Western  Power  Company, 
entitled  "Laying  Power  Cables  Across 
San  Francisco  Bay." 

Tri-State  Water  &  Light  Associa- 
tion.— At  the  sixth  annual  convention 
of  the  Tri-State  Water  &  Light  As- 
sociation of  the  Carolinas  and  Georgia 
held  at  Charleston  on  June  21  and  22, 
the  following  topics  came  up  for  dis- 
cussion: "Modern  Distributing  Trans- 
formers," by  W.  M.  Gallant  of  Char- 
lotte; "Improved  Methods  of  Filtra- 
tion," by  R.  E.  Milligan  of  New  York; 
"Esthetics  and  the  Water  Depart- 
ment," by  A.  J.  Sproles  of  Green- 
wood; "Determining  Pump  Slip  and 
Rate  of  Flow  Through  Pipes  by  the 
Use  of  Pitot  Orifices,"  by  F.  C.  Wyse 
of  Columbia;  "Standardization,"  by  R. 
W.  Shenton  of  Cleveland,  Ohio;  "The 
Inventor  and  the  Lamp— Edison  and 
the  Development  of  Electric  Lighting 
by  Incandescent  Lamp,"  by  Vann  Liv- 
ingston of  Atlanta;  "The  City  Man- 
ager and  His  Responsibilities,"  by  J. 
G.  Barnwell,  city  manager  of  Rock 
Hill,  „S.  C. 

Engineering   Education   Promotion.— 

The  twenty-fourth  annual  meeting  of 
the  Society  for  the  Promotion  of  Engi- 
neering Education  was  held  at  the  Uni- 
versity of  Virginia  on  June  19-22.  The 
following  was  the  scheduled  program: 
Monday  afternoon— address  of  welcome 
by  Edwin  A.  Alderman,  president 
University  of  Virginia;  report  of  com- 
mittee on  committees  by  H.  S.  Jacoby 


chairman,  I  !oi  nell  I  fniven  Ity;  report  of 
institui lonai  committee  by  G.  K.  I  bal 
burn,  chairman,  University  of  Ne- 
braska; report  of  joint  committee  on 
engineering  education  by  I  >e  tnond 
Fitzgerald,  chairman,  Brookline,  Mass.; 
report  of  progress  on  the  study  of  en- 
i  Mir:  education  by  Dr.  C.  R.  Mann, 
Carnegie  Foundation  for  the  Advance- 
ment of  Teaching;  reporl  of  joinl  com- 

■    on    classification    Of    colleges    by 

C.  S.  Howe,  president,  Ca  e  School  of 

Applied    Science.     'I'm-. .lay   morning — 
reporl    of  committee   on   entrance   re- 
quirement     for  engineering  .schools   by 
•'•   •'•    I' lather,   chairman,    University   of 
Minnesota;   report  of  committee  on  ad- 
'"im:  nation    by    F.   H.   Constant,  chair- 
man,   Princeton     University;    "Student 
and    Faculty  Activities  in  a  City  Tech- 
nical School,"  by  Ilollis  Godfrey,  presi- 
dent, Drexel  Institute;  "A   Plea  for  the 
Further  Study  of  Efficient  Methods  in 
the  Administration   of  an   Engineering 
College,"  by  C.  C.  Morris,  assistant  to 
the  dean,  Ohio  State  University;  report 
of    committee    on    statistics    by    A.    J. 
Wood,    chairman,    Pennsylvania    State 
College;    report    of    committee    on    the 
standardization   of  technical   nomencla- 
ture by  J.  T.  Faig,  chairman,  Univer- 
sity of   Cincinnati;   "Graduate   Courses 
for    Practicing    Engineers,"    by    A.    H. 
Blanchard,  professor  of  highway  engi- 
neering,   Columbia    University.      Wed- 
nesday   morning — report   of   committee 
on  mathematics  by  L.  C.  Plant,  chair- 
man,   Michigan    Agricultural    College; 
"The    Meaning   of   Integration    in    Cal- 
culus," by  James  E.  Boyd,  professor  of 
mathematics,    Ohio    State    University; 
report    of    committee    on    physical    sci- 
ences by  D.  C.  Miller,  chairman,  Case 
School   of  Applied   Science;    "Teaching 
Chemistry    at    the    University    of    Vir- 
ginia,"   by    R.    M.    Bird,    professor    of 
chemistry,   University  of  Virginia;  re- 
port   of   committee    on    mechanics    and 
hydraulics  by  E.  R.  Maurer,  chairman, 
University    of    Wisconsin.      Wednesday 
afternoon — report      of     committee     on 
English     by     S.     C.     Earle,    chairman, 
Tufts  College;  report  of  committee  on 
economics  by  J.  A.  L.  Waddell,  chair- 
man,   Kansas    City;    "Occupation    and 
Distribution     of     Engineering     Gradu- 
ates," by  A.  A.  Potter,  dean,  engineer- 
ing division,  Kansas  State  Agricultural 
College;    "Engineering    Education,"   by 
A.  B.  McDaniel,  assistant  professor  of 
civil  engineering,  University  of  Illinois; 
"Research  as  an  Element  of  the  Growth 
and  Progress  of  the  School,   (a)  As  an 
Aid  to  Teaching,    (b)    As  a   Means  to 
Keep    Instructors    in    a    Condition    of 
Growth,   (c)   For  the  Value  of  Results, 
(d)  To  Make  Possible  the  Efficient  and 
Economical  Use  of  Laboratory  Equip- 
ment," by  P.  F.  Walker,  University  of 
Kansas.     Thursday  morning — report  of 
committee  on  mining  engineering  by  F. 
W.  Sperr,  chairman,  Michigan  College 
of  Mines;  report  of  committee  on  civil 
engineering  by  F.  P.  McKibben,  chair- 
man, Lehigh  University;  report  of  com- 
mittee on  mechanical  engineering  by  A. 
M.    Greene,   Jr.,   chairman,   Rensselaer 
Polytechnic    Institute;    report    of    com- 
mittee on  electrical  engineering  by  C. 
F.  Scott,  chairman,   Sheffield  Scientific 
School. 


June  24,  1916 


ELECTRICAL     WORLD 


1495 


FINANCE,  COMMERCE  AND  INDUSTRY 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business   Methods 


Discounts  on  Heating  Devices 

Effect  of  License  Agreement  on  Appliances  Using  Nickel- 
Chromium  Resistance  Elements 

After  Oct.  25,  it  is  understood,  electric  heating  devices 
in  which  the  resistance  element  is  made  of  nickel-chromium 
will  be  sold  at  such  list  prices  and  discounts  as  will  insure 
a  certain  minimum  net  price.  It  is  more  than  likely,  how- 
ever, that  it  will  not  be  possible  to  reach  this  minimum  net 
price  by  all  routes. 

With  fundamental  price  considerations  there  should  be 
little  or  no  excuse  for  inferior  or  cheap  appliances,  pro- 
vided, of  course,  all  licensees  live  up  to  their  license  agree- 
ments. In  the  past  each  manufacturer  generally  estab- 
lished the  price  schedule  on  his  own  goods  and  sold  at 
those  prices  or,  if  necessary,  at  lower  prices  to  get  the 
order.  To  cut  list  prices  something  must  be  sacrificed  unless 
the  article  has  been  selling  at  too  high  a  profit  or  unless 
quantity  production  would  result  from  lower  prices.  Here 
has  been  perhaps  the  greatest  source  of  complaint  in  the 
electrical  heating  device  industry.  Cheap  prices  neces- 
sitated sharp  competition  of  the  cut-throat  variety  and 
cheap  products  were  made  to  look  like  better  products  with 
the  result  that  dissatisfaction  resulted.  One  central  sta- 
tion in  the  East,  during  a  recent  canvass  of  its  customers, 
found  more  than  1100  electric  heating  devices  not  in  use 
in  electrically  lighted  homes.  All  of  these  devices  were  out 
of  order  and  needed  repairing  and  were  all  of  an  inex- 
pensive type. 

With  prices  more  uniform,  however,  as  it  seems  prob- 
able they  will  be,  and  with  price  competition  on  certain 
goods  virtually  nil,  it  is  evident  that  there  will  result  a 
competition  of  product.  Of  course,  it  is  not  likely  that 
manufacturers  will  be  permitted  to  place  fittings  of  any 
kind  on  their  devices  without  charging  for  them  at  the 
market  price.  On  the  other  hand,  character  of  workman- 
ship and  quality  of  product  naturally  must  remain  with  the 
producer.  Under  such  conditions,  the  natural  outcome  would 
be  that  the  different  manufacturers  would  vie  with  each 
other  in  producing  as  good  a  product  as  was  possible  for  a 
certain  price  and  in  accordance  with  the  terms  of  the 
license. 

All  devices,  it  is  understood,  will  be  subjected  to  the  same 
discounts  with  a  basic  discount  of  around  30  per  cent. 
Additional  discounts  might  then  be  expected  by  purchasers 
of  large  quantities  of  goods  according  (1)  to  the  character 
of  their  business,  (2)  to  the  quantity  delivered,  and  (3)  to 
the  time  within  which  the  account  is  settled.  It  has  been 
intimated  that  jobbers  will  probably  get  the  largest  dis- 
counts, with  central  stations  next,  and  the  contractors, 
dealers  and  others  who  handle  electrical  goods  in  any 
quantity  third. 

The  general  range  of  discounts,  including  cash  discount 
and  discount  for  quantity  orders  at  specified  deliveries,  it  is 
reported,  will  not  exceed  50  per  cent  for  jobbers;  45  per 
cent  for  central  stations,  and  40  per  cent  for  contractors, 
dealers,  department  stores,  etc.  The  cash  discounts  prob- 
ably will  follow  the  general  practice  on  payments  within 
thirty  days. 


Contractor  Good-Will  Advertising 

At  the  request  of  a  number  of  member  electrical  contract- 
ing firms,  the  Society  for  Electrical  Development  is  about  to 
put  out  a  series  of  special  advertisements  telling  the  rea- 
sons why  it  is  desirable  to  patronize  responsible  contractors. 
The  series  is  designed  for  use  in  local  newspapers  and 
while  written  primarily  for  local  contractor  associations, 
may  be  used  equally  well  by  individuals. 


As  a  rule,  contractor  advertisements  have  up  to  the  pres- 
ent been  lacking  in  the  good-will  feature.  Copy  called  at- 
tention to  a  certain  stock  or  suggested  house  wiring,  etc. 
The  present  series  is  designed  to  awaken  in  the  public  a 
desire  for  the  best  quality  of  workmanship  and  materials, 
although  the  price  may  be  apparently  high.  A  strong  fea- 
ture of  the  copy  is  its  attempt  to  educate  the  people  to 
thinking  that  the  best  is  the  cheapest  in  the  long  run. 
Aside  from  the  fact  that  by  inferior  workmanship  and 
goods  certain  contractors  have  been  able  by  price  cutting 
to  take  business  away  from  more  reputable  firms,  the 
latter  now  realize  that  this  practice  creates  in  the  public  a 
feeling  of  distrust  toward  the  electrical  contractor  and 
his  work. 


South  American  Tariffs 

Government    Makes   Report   on    Surtaxes,    Penalties,    Cus.cms 

Requirements  and  Tariff  Systems  in  Connection  with 

Foreign  Trade  of  Southern  Republics 

There  is  no  greater  obstacle  to  trade  between  nations 
than  complicated  and  varying  tariff  systems.  South  Ameri- 
can tariffs  with  their  fines  and  penalties  are  among  the  most 
complex.  The  American  exporter  has  never  understood 
them,  and  thousands  of  inquiries  on  this  score  have  led  the 
Bureau  of  Foreign  and  Domestic  Commerce,  Department 
of  Commerce,  to  prepare  a  report  that  covers  exhaustively 
all  the  obscure  points.  It  is  the  first  complete  report  on 
the  subject  that  has  ever  been  made  and  is  one  of  the  most 
important  of  the  recent  attempts  to  promote  a  better  under- 
standing with  South  American  countries  and  to  increase  our 
trade  with  them. 

The  report  goes  into  the  matter  of  surtaxes  in  great  de- 
tail. It  is  a  subject  that  has  always  bothered  the  American 
exporter.  When  money  is  wanted  for  some  new  project,  an 
added  tax  on  imports  is  the  normal  recourse  in  a  number  of 
South  American  countries.  When  a  new  public  improve- 
ment is  needed  the  quickest  and  easiest  way  to  raise  the 
money  is  to  negotiate  a  loan  guaranteed  by  the  levy  of  a 
special  duty  or  surtax.  This  is  the  history  of  practically  all 
surtaxes.  Either  the  customs  revenue  is  found  inadequate 
and  a  surtax  is  added,  or  some  special  expenditure  is  con- 
templated and  resort  is  had  to  a  surtax,  the  proceeds  of 
which  are  allotted  exclusively  to  that  object. 

The  imposition  of  penalties  is  the  point  on  which  South 
American  customs  practice  comes  closest  to  the  American 
exporter,  and  it  is  a  point  which  has  received  extended  con- 
sideration in  the  report.  There  are  fines  for  delay  in 
presenting  documents,  fines  for  failure  to  observe  the  formal- 
ities laid  down  by  the  regulations,  for  smuggling,  for 
falsification  of  documents,  and  for  various  other  acts  of 
omission  or  commission  on  the  part  of  the  importer,  which 
do  not,  however,  directly  affect  the  foreign  exporter. 
American  exporters  are  much  more  concerned  with  penalties 
imposed  for  failure  to  observe  the  consular  regulations  or 
for  inexact  statements  in  the  consular  invoice  or  the  com- 
mercial invoice  that  lead  the  importer  into  declarations  on 
his  document  that  are  deemed  false  and  sometimes  result  in 
heavy  fines.  In  such  cases  the  importer  naturally  presents 
a  claim  against  the  American  exporter  for  a  refund  of  his 
loss.  Unfortunately  he  frequently  fails  to  make  clear  just 
what  the  trouble  was  and  the  American  remains  just  as 
much  in  the  dark  as  ever. 

In  most  South  American  countries  the  appraiser,  or  other 
customs  official,  receives  or  shares  in  the  proceeds  from  fines 
imposed.  The  purpose,  obviously,  is  to  stimulate  the  zeal  of 
the  employees  in  requiring  an  exact  performance  of  the 
customs  requirements.    In  practice  the  system  seems  to  tend 
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in.  requirements  as  a  rule  are  strict  and  must 
be  followed  precisely.  They  are  based,  In  part,  upon  pre 
liminary  declarations  of  the  foreign  exporter,  as  registered 
in  the  consular  Invoice.  All  South  American  countries, 
except  Argentina,  Uruguaj  and  Paraguay,  demand  the 
entation  of  Invoices,  vised  by  a  consular  officer,  before 
goods  may  be  entered,  in  place  of  the  consular  Invoice, 
■  ntina  ami  Paraguay  accept  a  certificate  of  origin.  In 
actual  practice,  however,  a  consular  invoice  usually  accom 
panics  shipments  to  Paraguay,  and  it  is  required  by  Uru- 
guayan law  in  case  of  transshipments  via  Montevideo.  In 
the  invoice  for  shipments  bo  Paraguay  a  declaration  of  the 
country  of  origin  is  made,  and  this  is  accepted  as  compliance 
with  the  requirement  of  a  certificate  of  origin,  in  ship- 
ments to  Argentina  the  certificate  of  origin  usually  omits 
the  value  of  the  goods,  the  declaration  being  confined  to  a 
description  of  the  kind  of  merchandise  and  a  statement  of 
the  countries  where  produced. 

All  other  countries  of  South  America  are  very  strict  in 
insisting  upon  the  consular  invoice,  even  those  countries 
which  have  a  tariff  of  specific  duties  and  which,  therefore, 
do  not  base  the  duties  on  the  value  of  the  goods.  Colombia 
and  Venezuela  particularly  require  on  the  consular  invoice 
all  the  information  that  must  be  shown  on  the  entry  or 
manifest. 

In  addition  to  the  general  summary,  in  which  the  tariff 
cms  of  the  various  countries  are  compared  and  many 
interesting  and  valuable  conclusions  advanced,  the  report 
contains  a  chapter  for  each  South  American  country.  In 
these  chapters  the  various  systems  are  set  forth  in  great 
detail,  not  with  a  view  to  furnishing  exact  tariff  rates, 
which  are  subject  to  constant  change,  but  with  the  intention 
of  making  clear  just  how  the  laws  are  applied  and  the  rea- 
sons for  the  various  provisions.  The  subjects  discussed 
under  Argentina,  for  example,  are  as  follows:  Tariff -mak- 
ing authority,  classification,  dutiable  weight,  tariff  relations 
with  other  countries,  level  of  duties,  additional  duties,  ware- 
house and  custom  handling,  cranage,  private  charges, 
internal-revenue  charges,  free  admission,  export  duties, 
consular  documents,  sentry,  appraisement,  warehouse  re- 
quirements and  privileges,  pre-emption,  penalties,  appeals, 
importance  of  correct  declarations,  custom  brokers,  imports 
by  parcel  post,  temporary  admission  and  drawbacks,  goods 
in  transit,  sanitary  requirements,  efforts  toward  tariff 
reform. 

The  report  is  entitled  "Tariff  Systems  of  South  American 
Countries,"  Tariff  Series  No.  34,  and  will  be  on  sale  in  a 
week  or  two  at  a  nominal  price  by  the  Superintendent  of 
Documents,  Washington,  and  by  the  district  offices  of  the 
Bureau  of  Foreign  and  Domestic  Commerce. 


New    High    Record    for    Exports 

Exports  from  the  port  of  New  York  made  their  highest 
record  during  the  second  week  in  June.  A  compilation  by 
the  foreign  trade  department  of  the  National  City  Bank  of 
New  York  shows  that  the  total  value  of  exports  reported 
by  the  New  York  Custom  House  during  the  week  ending 
June  10,  1916,  was  $92,000,000  against  $25,000,000  reported 
in  the  second  week  in  June,  1915,  and  $15,000,000  in  the 
corresponding  week  of  1914,  a  period  immediately  preceding 
the  war.  The  exports  from  New  York  now  form  nearly  60 
per  cent  of  the  total  merchandise  exported  from  the  country 
against  about  36  per  cent  under  normal  conditions.  More 
than  three-fourths  of  the  total  went  to  Great  Britain, 
France,  Eussia  and  Italy,  the  total  to  these  four  countries 
being,  in  round  terms,  $72,000,000,  of  which  $41,500,000  was 
to  Great  Britain,  $17,000,000  to  France,  $10,250,000  to  Rus- 
sia and  $3,500,000  to  Italy.  To  the  same  countries  in  the 
corresponding  week  of  last  year  the  total  was  $16:500,000 
and  in  the  corresponding  wee's  of  1914  approximately 
$5,000,000. 


The  principal  article    forming  thl    largesl  total  ev< 
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Automobiles,  including  part  ,  amounted  to  approximately 
00,000,  of  which  those  classified  as  "Commercial" 
amounted  to  more  than  $1,000,000,  passenger  mach 
$600,000,  the  remainder  being  made  up  of  tires,  engines  and 
parts  of  automobiles.  The  exports  of  automobiles  and  part 
thereof  in  the  corresponding  week  of  L914  amounted  to  bul 
aboul   $160,000. 

Exports  to  South  America  for  the  second  week  iii  June 

were  tWO  and  one-half  times  as  much  as  for  the  correspond- 
ing week  in  1915,  and  60  per  cent  in  excess  of  those  during 
the  corresponding  week  in  1914,  amounting  to  $3,750,000 
this  year  against  less  than  $1,500,000  last  year,  and 
$2,750,000  in  the  corresponding  week  two  years  ago. 

The  exports  of  copper  wire  during  the  week  ended  June 
10  last  amounted  to  $124,490  compared  with  $16,727  during 
the  second  week  of  June,  1914.  The  exports  of  electrical 
machinery  during  the  second  week  of  June,  1916,  amounted 
to  $340,403  compared  with  $129,808  during  the  correspond- 
ing  period  of  1914. 

During  the  month  of  May  last  there  was  exported  to 
South  America  from  the  port  of  New  York,  electrical  ma- 
terial to  the  value  of  $123,874  and  electrical  machinery  to 
the  value  of  $133,570,  a  total  of  electrical  exports  to  South 
America  of  $257,444.  It  is  stated  in  the  compilation  that 
about  85  per  cent  of  the  United  States  exports  to  South 
America  go  from  the  port  of  New  York. 


Trade  Follows  Capital,  Not  the  Flag 

How  to  capture  the  foreign  trade  of  South  America  has 
been  an  absorbing  topic  with  American  manufacturers,  par- 
ticularly since  the  war  to  a  large  extent  shut  off  from  the 
southern  republics  their  former  source  of  supply.  Numerous 
investigations  have  been  made  and  reported  upon  by  citi- 
zens of  the  United  States,  but  American  producers  have 
heard  little  from  South  America  itself  indicative  of  its 
feeling  in  the  matter. 

In  the  opinion  of  Carlos  A.  Tornquist,  a  prominent  banker 
of  Buenos  Aires,  Argentina,  credits  play  the  most  important 
role  in  cultivating  the  South  American  market.  While 
speaking  before  the  New  York  State  Bankers'  Association 
at  Atlantic  City  a  few  days  ago  he  said: 

"There  is  no  reason  why  the  United  States  should  not  be 
placed  on  a  footing  of  equality  with- Europe  in  relation  to 
Argentine  finance  and  business  if  the  necessary  modifica- 
tions of  your  federal  banking  and  trade  laws  are  made 
along  lines  which  would  more  largely  facilitate  banking  and 
commercial  operations  between  the  United  States  and  the 
Argentine.  Financial  credits  naturally  strengthen  the  ex- 
change of  the  country  which  grants  them. 

"The  experience  of  the  foreign  banks  in  the  Argentine 
Republic  has  exploded  the  theory  that  'trade  follows  the 
flag.'  The  results  obtained  there  show  that  trade  follows 
capital;  and  even  in  these  early  days  of  the  investment  of 
American  capital  in  Argentine  issues  and  enterprises  there 
is  ample  evidence  of  the  truth  and  soundness  of  the  latter 
theory.  But  in  order  to  convert  this  theory  into  practical 
form  there  are  other  essentials  to  be  considered. 

"There  must  be  closer  personal  contact  between  Americans 
and  Argentines.  I  want  to  see  the  inauguration  of  the  first 
necessity  of  increased  trade  relations,  and  that  is,  the  es- 
tablishment of  a  service  of  first-class,  comfortable  and  fast 
steamships  that  will  make  the  trip  from  New  York  to 
Buenos  Aires,  and  vice  versa,  in  twelve  to  fourteen  days. 
Extended  intercourse  between  the  leaders  of  the  respective 
communities — not  of  their  secretaries  and  employees — 
would  do  more  good  to  foster  and  augment  international 
commerce  than  any  number  of  conferences  or  publications. 
We  are  seeing  the  extraordinary  proportions  reached  lately 
in  the  trade  between  the  two  countries;  and,  although  much 
of  it  doubtless  owes  its  existence  to  war  conditions,  a  great 
part  of  the  advance  has  been  the  result  of  closer  personal 
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investigation  and  of  the  exercise  of  more  vigorous  efforts 
on  the  part  of  American  manufacturers  than  previously 
were  put  forth. 

"Still,  since  my  stay  in  the  United  States  I  have  seen  in 
the  columns  of  the  press  an  undercurrent  of  suspicion  and 
mistrust,  with  more  than  open  reference  to  the  necessity 
for  official  protection,  even  by  force,  for  American  investors 
in  South  American  countries.  Speaking  for  my  own  coun- 
try, let  me  say,  gentlemen,  that  the  great  and  close  relations 
built  up  by  Europe  with  the  Argentine  Republic  have  been 
established  principally  on  the  basis  of  mutual  confidence; 
and  unless  the  Americans  are  prepared  to  show  the  same 
confidence  as  has  been  shown  by  the  financial  and  mercantile 
communities  of  Europe — a  confidence  justified  by  long  ex- 
perience— they  had  better  not  waste  their  time  or  their 
money  in  the  effort  to  capture  a  larger  share  of  our  trade." 


Copper  and  the  Mexican  Crisis 

There  has  been  considerable  speculation  regarding  the 
probable  effect  of  the  Mexican  situation  on  the  copper  market. 
That  the  requirements  of  the  government  will  be  a  tax  on 
the  market  is  unlikely  in  spite  of  the  expressed  fears  of 
many.  In  comparison  with  the  forces  in  action  in  Europe 
the  troops  that  would  face  each  other  in  Mexico  should  war 
be  the  outcome  of  the  present  situation  will  be  very  small 
in  number.  Furthermore,  it  is  highly  improbable  that  a 
whole  year's  conflict  in  Mexico  would  use  up  as  much  am- 
munition as  the  daily  consumption  on  the  Verdun  battlefield. 

There  is,  however,  a  very  definite  possibility  in  the  event 
of  war  of  a  stoppage  of  Mexican  copper  production  and 
shipments.  The  Greene-Cananea  and  the  Phelps-Dodge  mines, 
two  of  the  largest  American  interests  in  Mexico,  have  a 
combined  monthly  output  of  more  than  9,000,000  lbs.  of  cop- 
per. Both  of  these  interests  would  probably  shut  down 
on  the  declaration  of  war,  but  it  is  expected  that  they  will 
not  be  closed  very  long.  Being  close  to  the  border  it  is 
felt  that  American  troops  will  be  able  to  offer  protection 
quickly.  In  that  event,  there  is  reason  to  believe  that  the 
production  of  these  properties  will  increase  principally  owing 
to  the  greater  freedom  of  operation  and  the  lessened  prob- 
ability of  labor  disturbances. 

There  is  very  little  activity  in  the  market  and  while 
prices  have  gone  down  somewhat  they  are  hardly  an  indica- 
tion of  the  degree  of  stagnation  in  buying.  Electrolytic 
copper  went  as  high  as  31  cents  a  pound  during  the  earlier 
months  of  the  year,  but  for  some  weeks  has  been  dropping 
off.  The  price  early  this  week  had  fallen  to  27  cents,  a 
decrease  of  4  cents  a  pound  from  the  high  for  the  year,  or 
12.9  per  cent.  These  are  nominal  quotations  for  prompt 
deliveries.  Quotations  for  future  deliveries  have  also  fallen 
off,  but  not  to  the  extent  of  those  for  prompt  deliveries. 


Manufacturing  and  Industrial 

The  E.  A.  Bruce  Electric  Company. — The  name  of  the 
Bruce-Heustis  Electric  Company,  Fitchburg,  Mass.,  has  been 
changed  to  the  E.  A.  Bruce  Electric  Company. 

The  Wirt  Company,  Germantown,  Philadelphia,  Pa., 
manufacturer  of  dimming  devices,  announces  that  the  Ben- 
jamin Electric  Manufacturing  Company,  590  Howard 
Street,  San  Francisco,  Cal.,  is  now  acting  as  its  Pacific 
Coast  sales  representative. 

The  United  Battery  Corporation  has  recently  estab- 
lished new  offices  in  the  Woolworth  Building,  New  York 
City.  The  company  announces  that  it  has  materially  in- 
creased its  manufacturing  facilities  and  that  it  has  sep- 
arated its  executive  offices  from  its  factory. 

The  Boos  Machine  Company,  St.  Marys,  Ohio,  manu- 
facturer of  oil  and  gas  engines,  has  purchased  the  plant 
formerly  occupied  by  the  St.  Marys  Machine  Company, 
and  will  operate  under  the  name  of  the  Boos  Machine  Com- 
pany, successor  to  the  St.  Marys  Machine  Works. 

Cutler-Hammer  Company  Increases  Price  of  Its  Products. 
— Owing  to  the  increase  in  the  cost  of  materials,  the  Cutler- 
Hammer  Manufacturing  Company,  Milwaukee,  Wis.,  is  send- 
ing out  a  revised  discount  sheet  applying  to  prices  given  in 
its  catalog  which  shows  a  general  rise  in  prices  of  approxi- 
mately 10  per  cent.     For  a  period  of  thirty  days  from  June 


12,   1916,   however,   bonafide   outstanding   quotations   which 
have  been  made  prior  to  that  date  will  be  protected. 

Century   Electric  Buys   Property. — The  Century   Electric 

Company  has  bought  the  five-story  building  at  1817-1S2T) 
Pine  Street,  St.  Louis,  Mo.,  immediately  adjoining  the  new 
even-story  addition  to  the  Century  factory.  The  considera- 
tion, it  is  understood,  was  $100,000.  The  lot  fronts  100  ft. 
on  Pine  Street,  and  has  a  depth  of  109  ft.  northwardly. 
The  building,  which  has  an  area  of  65,400  sq.  ft.,  is  occupied, 
but  when  the  lease  expires  in  1917  it  is  thought  the  Century 
Electric  Company  will  annex  it  to  its  plant. 

Rapid  Growth  of  Kansas  City  Exide  Depot.— The  Electric 
Storage  Battery  Company  has  moved  into  its  new  two-story 
Kansas  City  Exide  Depot  at  the  corner  of  Seventeenth  and 
Walnut  streets.  The  depot  opened  in  1912  in  a  small  store 
at  1329  Walnut  Street,  having  2500  sq.  ft.  of  floor  space 
and  one  employee.  In  1912  the  depot  was  taken  to  1708 
Main  Street,  where  five  employees  had  5000  sq.  ft.  of  floor 
space.  The  new  quarters  have  15,000  sq.  ft.  of  space  and 
between  twelve  and  fifteen  persons,  it  is  expected,  will  be 
employed. 

Electric  Vehicles  Selling  Well  in  Small  Towns.— The  first 
five  months  of  1916  showed  a  remarkable  gain  in  the  sales 
of  electric  automobiles  in  the  Missouri  valley,  according  to 
A.  T.  Clark,  manager  of  the  branch  of  the  Anderson  Elec- 
tric Car  Company,  who  said  that  the  business  of  the  branch 
had  shown  an  increase  of  281  per  cent  over  the  same  period 
in  1915.  He  was  particularly  pleased  over  the  greater  sales 
in  small  towns,  which  previously  had  not  been  worked  by 
electric  car  companies.  "We  had  never  done  much  work  in 
small  towns,  believing  that  they  were  not  a  profitable  field 
for  us,"  he  said.  "We  find,  however,  that  the  central  sta- 
tions are  eager  to  co-operate  with  us.  and  that  the  time  is 
ripe  to  work  that  field."  Towns  of  500  to  10,000  population 
are  rapidly  getting  modern  improvements  of  paving  and 
electric  light  plants,  and  each  is  also  rapidly  acquiring  elec- 
tric cars. 

The  Edison  Storage  Battery  Supply  Company  has  estab- 
lished a  new  sales  office  at  New  Orleans  and  has  appointed 
C.  A.  Luckey  as  resident  manager.  Mr.  Luckey  was  gradu- 
ated from  Franklin  (N.  Y.)  Military  Academy  in  1899,  and 
attended  the  Bliss  Electrical  School,  Washington,  D.  C,  in 
1900  and  1901.  He  was  connected  with  the  Western  Elec- 
tric Company,  New  York  City,  during  1901  and  1902,  leav- 
ing that  concern  to  go  with  the  Safety  Car  Heating  & 
Lighting  Company,  with  which  he  remained  until  1911, 
spending  the  first  four  years  in  the  company's  electrical 
laboratory  and  then  going  with  the  Chicago  branch  of  the 
concern.  In  1911  Mr.  Luckey  was  connected  with  the 
Railway  Utility  Company,  Chicago.  In  1912  he  joined  the 
sales  force  of  the  Edison  Storage  Battery  Company,  Orange, 
N.  J.,  and  was  attached  to  the  sales  office  in  Chicago,  where 
he  has  been  until  his  present  appointment.  Mr.  Luckey's 
new  address  will  be  the  Edison  Storage  Battery  Supply 
Company,  201  Baronne  Street,  New  Orleans,  La. 

Orders  for  Mechanical  Soot  Cleaners. — The  Vulcan  Soot 
Cleaner  Company,  Du  Bois,  Pa.,  reports  that  its  New  York 
representative,  the  De  Ved-Kissick  Company,  has  recently 
obtained  what  is  claimed  to  be  the  largest  order  on  record 
for  the  type  of  apparatus  manufactured  by  the  Vulcan 
company.  Vulcan  soot  cleaners  are  to  be  installed  on  fifty 
boilers  of  the  Babcock  &  Wilcox  type,  totaling  30,000  hp. 
rated  capacity,  at  the  Marion  plant  of  the  Public  Service 
Electric  Company  of  New  Jersey.  In  this  plant  the  boilers 
are  set  singly  with  dusting  and  blow  doors  on  each  side, 
through  which  a  hand  steam  lance  could  be  inserted  for 
hand  blowing;  it  was  considered  more  economical,  however, 
to  equip  the  plant  with  mechanical  soot  cleaners.  The  same 
company  has  also  recently  equipped  its  1375-hp.  boilers 
for  the  new  Essex  plant  with  Vulcan  soot  cleaners.  This  is 
the  fifth  order  received  from  the  Public  Service  Electric 
Company.  Other  large  orders  have  recently  been  received 
by  the  Vulcan  Soot  Cleaner  Company  from  the  Calumet 
Hecla  Mining  Company,  the  Youngstown  Sheet  &  Tube 
Company,  the  Duquesne  Light  Company,  Pittsburgh,  Pa.; 
the  Merrimac  Manufacturing  Company,  Lowell,  Mass.;  the 
Consolidated  Gas  &  Electric  Company,  Baltimore,  Md.;  the 
North  American  Chemical  Company;  the  Buffalo  General 
Electric  Company,  and  the  Chicago  &  Northwestern  Rail- 
road. 
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I  ik<-  Frelghtei  <  erriea  lis  own  Electric  Lifting  Magnate 
i,, i  Loading  Pig  Iron.    Although  electro  magnel    have  beer 
in  use  at  ore  docki  ■  number  of  years  for  unloading 
iron,  the  loading  baa  always  been  sccomplished  by  meai 

foremen.  The  Bucceaafu]  and  economical 
ormance  of  tnagneta  when  unloading  convinced  tin- 
Charcoal  Iron  Company  of  America  thai  ■  similar  mean  oi 
loading  would  be  of  equal  advantage,  Ui.t  buying  the 
lake  freighter,  John  Sharpies,  and  renaming  it  the  Cicoa, 
the  company  fitted  It  with  the  same  kind  of  Cutler  Hammer 
circular  magnets  but  of  :'>o  i".  sise  and  recently  used 
them  for  taking  on  the  first  cargo  at  Ashland,  Wis.  The 
powerful  magnets  swing  out  over  the  dock  from  the  crane, 
and  as  they  near  the  pile  of  pig  iron  the  pigs  fairly  jump 
toward  tin-  magnel  and  are  carried  away  to  be  dropped  when 
the  operator  throws  off  the  switch.  The  boat's  crew  Btore 
the  iron  in  the  hold.  According  to  ('apt.  James  H.  Gal- 
lagher, the  services  of  a  gang  of  longshoremen  were  dis- 
ed  with  and  the  entire  cost  of  putting  on  the  cargo  of 
1,000,000  lb.  (2000  tons)  was  only  $100.  The  cost  of  Load 
with  longshoremen  would  have  been  from  $600  to  $600 — 
making  a  saving  of  from  $400  to  $600  every  time  the  vessel 
is  loaded.  With  all  three  magnets  working  the  net  weight 
o(  pig  iron  lifted  from  the  dock  is  1500  lb.  The  Cicoa  will 
be  employed  exclusively  in  carrying  pig  iron  from  the  com- 
pany's docks  at  Ashland,  Manistique,  Boyne  City  and  New- 
berry. Mich.,  to  Buffalo.  The  magnets  were  furnished  by 
the  Cutler-Hammer  Clutch  Company  of  Milwaukee. 

Swedish  Electrical  Jobber  Desires  American  Manufactur- 
ing Connections. — John  A.  Diehl,  a  Swedish  electrical  engi- 
neer, has  been  on  a  visit  to  the  United  States,  representing 
his  father,  H.  J.  Diehl  of  Malmo,  Sweden,  who  is  just  open- 
ing a  wholesale  and  jobbing  business  in  electrical  supplies 
and  equipment  at  Malmo,  which  is  a  city  of  100,000  popula- 
tion in  the  southern  part  of  the  Scandinavian  kingdom.  Mr. 
Diehl  came  here  to  make  closer  business  connections  with 
American  manufacturers  of  electrical  supplies.  He  is  in- 
terested in  getting  prices  on  large  quantities  of  lamp 
sockets,  switches,  plugs,  wire,  arc-lamp  carbons,  commuta- 
tor brushes,  and  other  apparatus  and  supplies  which  can  be 
purchased  in  America  more  cheaply  than  they  can  be  manu- 
factured in  Sweden.  Electric  heating  devices,  for  example, 
explains  Mr.  Diehl,  do  not  fall  in  this  class,  for  Swedish 
and  European  manufacturers  are  able  to  build  much  more 
cheaply  than  American  makers.  As  a  result,  electric  irons 
are  sold  wholesale  in  Sweden  at  quantity  prices  as  low  as  50 
cents  per  iron.  Sweden  is  just  beginning  to  apply  its  many 
waterfalls  for  the  generation  of  electrical  energy,  and 
throughout  the  country,  in  the  towns  and  cities  as  well  as 
on  the  farm,  the  use  of  electricity  is  rapidly  gaining  ground. 
As  a  result  of  the  war  Germany  is  unable  to  supply  Sweden's 
demands  for  electrical  equipment,  and  Sweden  is  now  more 
than  ever  looking  to  America  for  supplying  the  needed 
electrical  articles.  Mr.  Diehl  planned  to  sail  for  home  on 
June  20,  on  the  steamer  Stockholm,  and  may  be  addressed 
at  his  office  at  Malmo,  Sweden,  by  American  manufacturers. 
Later  he  may  make  another  business  trip  to  America. 


NEW  YORK  METAL  MARKET  PRICES 

, June  13 ^  r~ — June  20 > 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid          Asked 

Copper                                  £          s       d  £          s       d 

London,  standard  spot 121        0        0  106        0        0 

Prime  Lake    27.75      to  28.80f  26.75  to  27. 25f 

Electrolvtic 27.75       to  28. 00f  26.75  to  27.25t 

Casting*    25.50       to  25.75f  24.50  to  24.75f 

Conner  wire    31.00      to  31.50f  30.00  to  31. OOf 

Lead 7.00  7.00 

Nickel                 45.00      to  50.00  45.00  to  50.00 

Sheet  zinc,  f.o.b.  smelter 20.00f               ■  20.00f 

Spelter          13.42%  to  13.67y2  12,30  to  12.55 

Tin,  straits 43.50  40.75 

Aluminum,  98  to  99  per  cent  58.00      to  60.00  61.00_to  63.00 

OLD  METALS 

Heavv  copper  and  wire 20.50      to  21. OOf  20.00      to  20.50f 

Brass,  heavy 12.00       to  12.50f  12.50       to  12.75f 

Brass    light    10.00      to  10.25f  9.50       to  lO.OOt 

Lead,  heavy 5.37 y2  to    5.62y2f  5.37%  to    5.62%f 

Zinc,  new  scrap 10.00      to  ll.OOt  8.00      to    8.50f 

COPPER  EXPORTS 

Total  tons  to  June  20 23,917 

tNominal. 


Corporate  and  Financial 

Arkansas  i.inht  A  Power  Company,  trkadelphla,  Ark. — 
\n  Issue  of  $360,000  of  7  per  cent  cumulative  preferred 
took  is  being  offered  si  pax  with  a  20  pei  cenl  common 
lock  bonus. 

Federal   Light   &  Traction  Company,   Nen    York  <  Ity. — 
The  consolidated  statement  of  profit  and  loss  of  the  com 
pany  and  its  .Hi    Idiaries  \'">'  the  years  ended  Dec.  81,  L914 
and    1915    iho\\     for  the  later  period  a  decrease  in  gro 
earnings  of  $64,945,  or  'i.i  per  cent,  and  in  total  income  a 
decrea  e  854,  or  9.8  per  cent.    The  decrease  in  gross 

earnings  was  caused  principally  l>y  a   reduction  in  gas  s;i|,. 
!1,196;    also    by    a    reduction    in    water    sales   of   811,744 

and  by  a  reduction  in  railway  earnings  of  Si  i<v'.">o  prin- 
cipally attributable  to  jitney  competition.  The  foregoing 
and  other  reductions  in  gross  earnings,  aggregating 
$179,616,  were  partially  offset  by  an  increase  in  gn 
earnings  of  the  electrical  department  of  $118,189,  or  8.4  001 
rent,  and  by  an  increase  of  $1  481  in  the  steam  heating  de- 
partment, or  15.6  per  cent.  The  decrease  in  total  income 
was  caused  principally  by  a  reduction  in  net  earnings  in 
the  gas  department  of  $7,409,  owing  to  reductions  at  Hot 
Springs  and  Springfield  totaling  $11,417,  partially  offset  by 
gains  at  Albuquerque,  Trinidad  and  Tucson;  and  also  by 
a  reduction  in  net  earnings  in  the  railway  department  of 
$137,850.  Every  effort  was  made  to  reduce  the  railway 
operating  expenses  but,  owing  largely  to  floods  at  Trinidad 
necessitating  extraordinary  expenditures  for  maintenance, 
the  reduction  in  operating  expenses  in  the  railway  depart- 
ment for  the  year  amounted  to  but  $8,500.  The  foregoing 
and  other  reductions  in  total  income,  including  a  reduction 
in  Federal  Company  income  of  $22,471,  aggregating 
$168,321,  were  partially  offset  by  an  increase  in  net  earn- 
ings in  the  electrical  department  of  $82,194,  or  16.1  per  cent, 
and  by  an  increase  in  net  earnings  in  the  water  department 
of  $3,772,  or  11.8  per  cent.  A  consolidated  statement 
of  earnings  of  the  company  and  subsidiaries  for  the  years 
ended  Dec.  31,  1915  and  1914,  excluding  depreciation,  follows: 

1915  1914 

♦Gross  earnings    $2,352,015  $2,416,960 

Operating,      administrative      expenses     and 

taxes   1,545,716  1,528,307 

Total   income    $806,299  $888,653 

Interest   charges    589,342  586,1 55 

Central  Arkansas  Railway  &  Light  Corpo- 
ration dividend    84,000  84,000 

Springfield  Railway  &  Light  Company  divi- 
dend   .  .  .• 23,890                 

Federal  Light  &  Traction  Company  dividend          112,500 

Balance    $109,067  $105,998 

♦Intercompany  earnings,  expenses  and  interest  charges  have 
been  excluded. 

International  Electric  Light,  Heat  &  Power  Company, 
Philadelphia,  Pa. — This  company,  which  is  a  subsidiary  of 
The  American  Eailways  Company,  which  in  turn  is  con- 
trolled by  the  National  Properties  Company,  has  filed  with 
the  New  Jersey  Public  Utilities  Commission  an  application 
for  approval  of  its  purchase  of  more  south  Jersey  electric 
properties.  In  addition  to  the  Bridgeton  Electric  Company, 
the  Electric  Company  of  New  Jersey,  operating  in  Salem, 
Woodbury,  Pitman  and  Glassboro;  the  Williamstown  Elec- 
tric Company,  and  the  Pennsgrove  Electric  Light,  Heat  & 
Power  Company,  all  of  which  it  now  controls,  the  Inter- 
national company  has  bought  out  the  Woodstown  Ice  & 
Cold  Storage  Company  and  the  Clementon  Township  United 
Electric  Improvement  Company,  thus  completing  the  pur- 
chase of  practically  all  of  the  electric  plants  in  western 
south  Jersey  with  the  exception  of  the  municipally-owned 
system  at  Vineland  and  the  Millville  Electric  Company, 
which  is  owned  by  the  R.  D.  Wood  interests. 

Iowa  River  Light  &  Power  Company,  Eldora,  Iowa. — An 

issue  of  $200,000  of  first  mortgage  sinking  fund  6  per  cent 
gold  bonds  dated  May  1,  1916,  and  due  May  1,  1936,  is  being 
offered  at  par  and  interest. 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio. — 

The  statement  made  in  the  Cleveland  News  of  June  13  to 
the  effect  that  negotiations  had  been  resumed  by  Eastern 
bankers  for  the  purchase  of  the  controlling  interest  in  the 
Northern  Ohio  Traction  &  Light  Company  is  authoritatively 
denied  in  New  York. 
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Northwestern  Ohio  Light  Company. — The  company  has 
filed  a  mortgage  for  $435,000  in  favor  of  the  State  Street 
Trust  Company  of  Boston  in  the  recorders'  offices  in  Put- 
nam, Allen,  Champaign,  Clark,  Wood  and  Henry  counties, 
Ohio,  in  order  to  secure  an  issue  of  bonds  of  about  the 
same  amount,  the  proceeds  to  be  used  in  consolidating  all 
its  properties  under  one  management. 

Ohio  Gas  &  Electric  Company,  Cincinnati,  Ohio. — The  cap- 
ital stock  of  the  company  has  been  increased  from  $1,000 
to  $1,500,000. 

Pennsylvania  Utilities  Company,  Easton,  Pa.— An  issue 
of  $3,000,000  of  first  mortgage  5  per  cent  sinking  fund  gold 
bonds,  dated  April  1,  1916,  and  due  April  1,  1940,  is  being 
offered  at  95  and  interest. 

Portland  (Ore.)  Railway,  Light  &  Power  Company. — 
The  accompanying  earnings  statement,  following  the  un- 
favorable statement  for  the  previous  year,  is  decidedly 
unsatisfactory  and  is  indicative  of  the  distressing  condi- 
tions under  which  the  property  has  been  operated  during 
the  past  year,  it  is  stated  by  F.  T.  Griffith,  president  of 
the  company,  in  his  annual  report.  These  conditions  and 
the  order  of  their  importance  have  been  as  follows:  (a) 
General  business  depression  prevailing  in  the  States  of 
Oregon  and  Washington  and  especially  acute  in  the  west- 
ern half  of  said  States,  covering  the  territory  in  which 
this  company  operates;  (b)  unlicensed  and  unregulated 
competition  from  jitneys,  beginning  immediately  after  Jan. 
1,  1915,  and  continuing  throughout  the  year  without  re- 
strictions or  regulation  of  any  kind;  and  (c)  continued 
electric  light  and  power  competition  from  the  Northwestern 
Electric  Company.  "The  general  depression  in  business  in 
the  Pacific  Northwest,"  says  Mr.  Griffith,  "has  been  more 
pronounced  during  almost  the  entire  year  than  in  any  other 
portion  of  the  United  States,  this  condition  being  strikingly 
in  contrast  with  the  sharp  renewal  of  activity  in  the  East- 
ern and  Middle  States.  The  effects  of  the  jitney  competi- 
tion are  shown  by  the  decrease  in  gross  earnings  of  the 
railway  department  of  $492,000,  and  the  net  earnings  of 
$419,000,  a  very  large  part  of  which  was  due  to  the  jitneys. 
The  number  of  passengers  carried  in  1915  was  78,704,913 
as  compared  with  89,934,644  in  1915.  Since  Feb.  8,  how- 
ever, there  has  been  a  steady  improvement  in  street  rail- 
way earnings  averaging  about  6  per  cent  above  the  previ- 
ous year,  and  we  believe  our  stockholders  may  reasonably 
expect  that  each  of  the  following  months  of  the  year  1916 
will  show  increases  of  street  railway  earnings  over  the 
corresponding  months  of  1915.  In  the  light  and  power 
department  the  competition  of  the  Northwestern  Electric 
Company  continued  throughout  the  year  at  rates  some- 
what lower  than  our  schedules.  Our  loss  in  gross  earnings 
from  light  and  power  business  is  d"e  entirely  to  this  com- 
petition, but  attention  is  called  to  the  fact  that  the  de- 
crease amounted  to  $229,500  in  the  first  six  months  of  1915 
as  compared  to  1914,  and  to  only  $21,500  during  the  last  six 
months  of  1915.  In  the  months  of  November  and  Decem- 
ber, 1915,  there  were  small  increases  in  gross  earnings  as 
compared  to  1914.  At  the  close  of  1915  we  were  serving 
38,230  customers,  an  increase  of  292,  compared  with  Dec. 
31,  1914.  We  expect  to  increase  the  number  of  customers 
and  our  sales  during  1916.  Encouraging  features  in  this 
department  are  the  large  number  of  new  customers  con- 
nected up  during  the  past  ninety  days,  the  securing  of 
several  large  industrial  power  contracts  since  the  first  of 
1916,  and  the  excellent  prospect  of  securing  additional  load. 
With  improving  conditions  in  our  light  and  power  earnings 
and  increases  in  our  street  railway  earnings,  due  to  gradual 
elimination  of  the  jitneys  and  better  business  conditions,  it 
should  be  possible  to  show  a  substantial  surplus  during 
1916  over  and  above  all  charges  and  this  15  per  cent  main- 
tenance fund.  No  large  capital  expenditures  are  contem- 
plated for  1916,  as  the  company  is  well  equipped  to  handle 
all  new  business  in  sight.  It  is  not  believed  that  con- 
struction costs  for  1916  will  exceed  the  figures  for  the  year 
just  closed,  namely,  $212,372,  unless  it  is  found  desirable 
to  extend  the  tracks  of  the  company  over  the  new  bridge 
which  is  being  constructed  between  Oregon  and  Washing- 
ton, across  the  Columbia  River  at  Vancouver,  and  to  extend 
our  transmission  line  system  from  Mount  Angel  to  Salem, 
to  provide  for  the  power  requirements  of  the  Southern 
Pacific   Railroad  brought  about  through   extension   of  the 


electrification  of  its  railway  lines.  The  total  capital  re- 
quirements in  any  event  will  not  be  large  and  will  be  con- 
fined to  such  construction  work  as  cannot  be  avoided,  or  is 
necessary  to  properly  protect  the  business  of  the  company. 
A  comparative  earnings  statement  for  1915  and  1914 
follows: 

1915  1914 

Gross  earnings  $.",,511,345         $6,273,171 

<  Operating  expenses  2,542,278  2,695,356 


nings $2,969,067 


$3,577,815 


Taxes    $531,351  $568,527 

Bridge  rentals    47.752  45,198 

Interest   2,160,603  2,127,480 


Total  fixed  charges $2,739,706 


Surplus    $229,361 


$2,741,205 
$836,610 


Rome  (Ga.)  Railway  &  Light  Company.— A  block  of 
$850,000  of  first  mortgage  5  per  cent  gold  bonds,  being  part 
of  an  authorized  issue  of  $3,000,000  dated  April  1,  1916, 
and  due  April  1,  1946,  is  being  offered  at  96  and  interest 
yielding  about  5.25  per  cent. 

Rockingham  County  Light  &  Power  Company,  Ports- 
mouth, N.  H. — The  company  has  been  given  authority  by 
the  New  Hampshire  Public  Service  Commission  to  issue 
$750,000  face  value  of  its  negotiable  gold  bonds  to  be 
secured  by  a  mortgage  and  to  be  dated  July  1,  1916.  The 
company  intends  to  retire  an  outstanding  issue  of  bonds 
amounting  to  $600,000  and  to  pay  indebtedness  incurred 
in  the  acquisition  and  construction  of  property  of  the  com- 
pany in  New  Hampshire  to  the  amount  of  $150,000. 

Utah  Light  &  Traction  Company,  Salt  Lake  City,  Utah.— 
A  statement  of  earnings  for  the  twelve  months  ended  March 
31,  1916,  follows: 

Gross  earnings   $1,420,887 

Operating  expenses  and  taxes 945,163 


Net  earnings 
Other  income  . . 


$475,724 

361,817 

Total  income $837,541 

Interest  charges  and  other  deductions  (net) 812,165 


Balance 


$25,376 

Utah  Power  &  Light  Company,  Salt  Lake  City,  Utah.— 

The  total  population  served  by  the  company  and  the  West- 
ern Colorado  Power  Company,  a  subsidiary,  is  estimated  at 
250,000.  The  total  number  of  customers  served  and  other 
statistics  as  of  March  31,  1916,  follow: 


Electric  customers 
Gas  customers    .  . . 


51,926 

1,471 


Total  customers 

Installed  generating  capacity  ( kilowatts ) — -hydroelectric 
Installed   generating  capacity    (kilowatts) — steam 


53.397 

106,550 

26,300 

132,850 


Installed  generating  capacity   (kilowatts) — total 

Generating  capacity  under  construction  (kilowatts) — all 

hydroelectric   17,500 

Kilowatt-hour  feeder  output 303,156,891 

The  company  and  its  subsidiary  own  hydroelectric  gener- 
ating stations  with  a  total  installed  capacity  of  90,400  kw. 
and  steam-electric  generating  stations  with  a  total  installed 
capacity  of  1800  kw.  The  electric  generating  stations  leased 
from  the  Utah  Light  &  Traction  Company  have  a  combined 
rated  capacity  of  29,800  kw.,  of  which  13,800  kw.  is  hydro- 
electric and  16,000  kw.  steam.  The  company  also  holds 
under  long-term  leases  steam  station  capacity  of  8500  kw. 
and  hydroelectric  capacity  of  2350  kw.  The  total  installed 
capacity  of  the  plants  owned  and  leased  is  132,850  kw.,  of 
which  106,550  is  hydroelectric  and  26,300  is  steam.  A 
statement  of  earnings  for  the  twelve  months  ended  March 
31,  1916,  with  a  comparison  for  the  previous  twelve-month 
period,  follows: 


1916 

Gross    earnings    $3,772,852 

Operating  expenses  and  taxes 1,895,342 


Net  earnings $1,877,510 

Bond  interest  and  discount 714,782 

Other   interest    (net) 297,848 


1915 

$2,392,619 

1.208,713 

$1,183,906 
542,932 
242,566 

$398, 40S 

Note  :  The  above  statement  shows  the  earnings  for  the  entire 
period  of  all  properties  now  owned,  irrespective  of  the  dates  of 
their  acquisition,  and  the  earnings  since  Jan.  1,  1915,  of  the  elec- 
tric light  and  power  and  gas  properties  owned  by  the  Utah  Light 
&  Traction  Company  and  now  leased  to  the  Utah  Power  &  Light 
Company. 


Balance 


$864,880 


I      .Mil 
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New  Utility  and  Industrial  Companies 

l '|u.  \\  i  iii  Electric  Recorder  Companj  <<(  Cleveland, 
t  >hio,  ed  w  ■  1 1 1  a  capital  Btock  of  $30,000  by 

.i    i  a    i     Hopkin  ,  John  Sf.  Brook  ,  n.  Vf.  Ev 

and    \.   i  ■ 

Mir  Mills  A  I. iipion  Electric  Supplj  Companj  of  Chatta 
i,  Tenn.,  has  been  Incorporated  with  ■  capital   stock 

I    1,\    G.    B      \ a  . t > i    ,    M.    K.   Stein,   S.    E.   Stern.  .1.   <  . 

Sticknej   and  J.  L.   Foui  t. 

Mi,-  1  >\  in  Vallej  Light  A  Power  Companj  of  We  t  Hamil 
ton,  Ohio,  has  been  chartered  with  a  capital  stock  of  $20,000 
by    \ni.i    M.  Fudge,  J.  E.  Flora,  Ann.    E.  Brubaker,  William 
\    Nock  and  O.  B.  Stiver. 

I  he   Sugar   (reek  Township   Power  (  ompain    of   Franklin, 

Pa„  has  been  chartered  with  ■  capital  stock  of  $5,000  to 
operate  in  Venango  County.     The  Incorporators  are  John 

B.  Brooks,  Joseph  McConnack  and  M.  C.  Cornell  of  Erie. 
The  Texas   Prepay    Fan  Company   of   Dallas,  Tex.,  has 

been  incorporated  by  E.  B.  Thornhill,  W.  ll.  Hidell  and  w. 

1.  .Matheny.  The  company  is  capitalized  at  $20,000  and 
proposes  to  supply  electricity  for  lamps,  heaters  and 
motors. 

The  Kunde  Electric  Supplies  Company  of  Pittsburgh, 
Pa.,  has  been  chartered  with  a  capital  stock  of  $10,000  by 
E.  11.  Kunde,  H.  H.  Kunde,  W.  A.  Kunde,  F.  M.  Beeman, 
John  C.  Hilf  of  Pittsburgh,  Pa.,  and  C.  J.  Kunde  of  Belle- 

vue.    Pa. 

The  Colonial  Electrical  Company  of  Newport  News,  Va., 
has  been  incorporated  with  a  capital  stock  of  $15,000 
(maximum).  The  officers  are  S.  B.  Batte  of  Norfolk,  presi- 
dent, and  \V.  L.  Cooke  of  Newport  News,  secretary  and 
treasurer. 

The  Artistic  Lighting  Fixture  Corporation  of  New  York, 
N.  Y.,  has  been  incorporated  by  N.  W.  Coan,  M.  Shuman, 
S.  H.  Shinsky,  120  West  117th  Street,  New  York,  N.  Y. 
The  company  is  capitalized  at  $25,000  and  proposes  to  deal 
in  electric  lighting  and  gas  fixtures. 

The  Concordia  Light  &  Power  Company  of  Concordia, 
Mo.,  has  been  incorporated  with  a  capital  stock  of  $15,000 
to  supply  electricity  for  lamps  and  motors  and  to  deal  in 
electrical  appliances.  The  incorporators  are  W.  S.  McCall, 
R.  W.  Morrison  and  Harry  C.  Loehr. 

The  Savior  Electric  &  Manufacturing  Company  of  Wheel- 
ing, W.  Va.,  has  been  incorporated  with  a  capital  stock 
of  $25,000  by  Frank  D.  Saylor,  W.  L.  Saylor  of  Wheeling; 

C.  C.  Saylor  of  Wardwood;  John  C.  Colburn  of  Neffs,  Ohio, 
and  Harry  Sharp  of  Bridgeport,  Ohio. 

The  Rice  &  Walden  Electric  Company  of  Hartford,  Conn., 
with  a  capital  stock  of  $2,000,  was  incorporated  to  do  a  gen- 
eral electrical  contracting  business.  The  incorporators  are 
Willard  A.  Rice,  A.  E.  Walden  and  V.  A.  Sykes.  The  com- 
pany is  located  at  306  Pearl  Street,  Hartford. 

The  American  Switch  &  Rheostat  Company  of  Philadel- 
phia, Pa.,  has  been  incorporated  by  F.  R.  Hansell  of  Phila- 
delphia, Pa.;  George  H.  B.  Martin  and  S.  C.  Seymour  of 
Camden,  N.  J.  The  company  is  capitalized  at  $200,000  and 
proposes  to  manufacture  switches,  rheostats  and  appli- 
ances for  regulating   and   generating  electricity. 

The  Electrolytic  Oxyhydrogen  Laboratories,  Inc.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,- 
000  for  the  purpose  of  manufacturing  oxygen,  hydrogen, 
chemicals,  electrolytic  products,  apparatus,  etc.  The  in- 
corporators are  H.  M.  Wallace,  I.  N.  Hoffman  and  W.  A. 
Holgerson,  336  East  166th  Street,  New  York,  N.  Y. 

The  K.  P.  Manufacturing  Company  of  New  York,  N.  Y., 
has  been  incorporated  by  L.  Wickes,  493  Gramatin  Avenue, 
Mount  Vernon;  E.  Knause,  250  West  Fifty-fourth  Street; 
T.  J.  Byrne,  55  Liberty  Street,  New  York,  N.  Y.  The  com- 
pany is  capitalized  at  $25,000  and  proposes  to  manufacture 
auto  accessories,  electrical  and  mechanical  appliances,  etc. 

The  Glens  Falls  Electric  Installation  Company  of  Glens 
Falls,  N.  Y.,  has  been  chartered  with  a  capital  stock  of 
$5,000  for  the  purpose  of  conducting  a  general  electrical 
and  mechanical  engineering  business  and  to  construct  and 
install  electrical  machinery,  devices,  etc.  The  incorpora- 
tors are  William  H.  Lamont,  F.  Robert  Twiss  and  Clifford 
M.  Marsh  of  Glens  Falls,  N.  Y. 


Trade  Publications 

Electric  Blackboard-Eraser  Cleaner.    The  W\  con  In  I 
trie  Company,  Racine,  Wis.,  has  prepared  ■  folder  which 
contains  information  on  Its  blackboard  eraser  cleaner. 

Coal    <  rusher    and    Sampler.      The    Slurtevaiil.    Mill    Com 
pany,    Bo   ton,    Mass.,   is   sending  out    Bulletin    No.   85,   which 

contains  information  on  an  electrically  operated  automatic 

coal  ci  ii  her  and  sampler. 

\\  (ring    Devices.      The    (   rouse  1 1  inds    Company,    SyTaC 
\.    Y.,    is    Bending   OUt   B    folder    which    directs   attention    to  a 
II:'  pare  catalog  recently  published  and  entitled  "One   Hun- 
dred  Condulet  Suggestions." 

Electric   Supplies. — The   Illinois    Electric    Company,   308 

Madison  Street,  Chicago,  III.,  is  sending  out  Catalog  No.  21, 
which  contain,  a  net  price  list  and  discount  sheet  of  various 
products  which  the  company  is  handling. 

Talking-Machine  Motor. — The  Victor  Electrical  Equip- 
ment Company,  248  Boylston  Street,  Boston,  Mass.,  has  pre- 
pared an  illustrated  folder  which  contains  information  on 
the  "Vesco"  electric  drive  for  talking-machines. 

Lighting  Fixtures. — "Exempler  Campaign  Fixture  Sets" 
is  the  title  of  a  catalog  issued  by  Pettingell-Andrews  Com- 
pany, Pearl  Street  and  Atlantic  Avenue,  Boston,  Mass., 
which  contains  information  on  ornamental  lighting  fixtures. 

Turbo  Generators. — Curtis  turbo-generators  are  very 
fully  described  in  an  attractively  illustrated  eighty-eight- 
page  catalog  designated  as  List  No.  1100  and  issued  by  the 
British  Thomson-Houston  Company,  Ltd.,  Rugby,  England. 

Electric  Washer. — The  Crystal  Washing  Machine  Com- 
pany, Detroit,  Mich.,  is  sending  out  an  illustrated  catalog 
printed  in  colors  which  contains  information  on  its  Model 
No.  5  cylinder-type  electric  washing  machine  which  was 
recently  described  in  these  columns. 

Inspected  Electrical  Appliances. — The  Underwriters  La- 
boratories, Inc.,  207  East  Ohio  Street,  Chicago,  111.,  is  send- 
ing out  its  April,  1916,  list  of  Inspected  Electrical  Appli- 
ances. Both  this  list  and  a  list  of  manufacturers  of  in- 
spected mechanical  appliances  are  published  semi-annually. 

Lightning  Arresters. — The  Westinghouse  Electric  &  Man- 
ufacturing Company,  East  Pittsburgh,  Pa.,  has  issued  Cat- 
alog I-A  on  various  types  of  lightning  arresters.  The  cata- 
log also  contains  a  discussion  of  lightning  and  its  effects 
and  information  on  the  application  of  lightning  arresters. 

Air  Compressors  and  Vacuum-Cleaning  Apparatus. — The 
Blaisdell  Machinery  Company,  Bradford,  Pa.,  has  just  is- 
sued a  large-sized  general  catalog  which  is  profusely  illus- 
trated and  which  contains  a  considerable  amount  of  infor- 
mation on  various  types  of  air  compressors  and  stationary 
type  vacuum-cleaning  systems. 

Flash  Lamps. — The  Usona  Manufacturing  Company,  1 
Hudson  Street,  New  York,  has  prepared  three  attractively 
illustrated  folders  containing  information  on  its  "kwik-lite" 
line  of  flash  lamps  and  suggesting  in  what  ways  the  devices 
may  be  utilized.  One  folder  directs  attention  to  the  uses 
of  flash  lamps  in  the  home,  another  by  automobilists,  and 
another  on  vacations. 

Traveling  Water  Screens. — The  Chain  Belt  Company's 
(Milwaukee,  Wis.)  latest  folder,  No.  64,  is  attractively  il- 
lustrated and  contains  information  on  traveling  water 
screens  designed  primarily  to  remove  refuse  and  foreign 
material  from  water  before  it  enters  power  plants,  steel 
mills,  or  any  other  industrial  plants,  requiring  large  quan- 
tities of  clean  water. 

Storage  Batteries. — The  Cook  Railway  Signal  Company, 
1793  South  Broadway,  Denver,  Col.,  has  issued  Catalog  No. 
2  on  its  "ReVivo"  storage  battery  for  lighting  and  ignition 
service;  Catalog  No.  3  on  electric  lighting  plants;  catalog 
No.  4  on  storage  batteries  for  electric  vehicles,  and  Catalog 
No.  5  on  its  "Armorclad-Revivo"  electric  storage  batteries 
for  self-starting  and  lighting  service. 

New  House  Organ. — The  first  issue  of  The  Nitrolite  has 
just  been  published  by  the  Harter  Manufacturing  Company, 
Chicago,  111.  The  object  of  the  new  publication,  it  is  stated, 
is  not  only  to  entertain  the  trade  by  light  quips  and  quirks, 
but  to  lend  a  hand  as  well.  It  will  be  not  only  a  house 
organ  but  also  a  house  bulletin,  and  will  contain  descrip- 
tions of  new  goods,  give  changes  in  prices  and  other  data. 
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New  England 


BATH,  ME. — The  Central  Maine  Power 
Company  of  Augusta  has  awarded  a  con- 
tract to  Andrew  S.  Merrill  of  Bath  to  erect 
an  electric  transmission  from  Bath  to  Gar- 
diner, a  distance  of  30  miles. 

ELLSWORTH,  ME. — The  Bar  Harbor  & 
Union  River  Power  Company  of  Bar  Harbor 
will  soon  begin  work  on  the  rebuilding  of  its 
entire  local  system. 

PORTLAND,  ME.  —  The  Cumberland 
County  Power  &  Light  Company  of  Port- 
land is  securing  the  right  of  way  for  a 
transmission  line  from  Hiram  Falls  to  West 
Buxtom. 

NASHUA,  N.  H.— The  Board  of  Alder- 
men has  authorized  the  Mayor  and  Light- 
ing Committee  to  sign  a  contract  with  the 
Nashua  Light,  Heat  &  Power  Company,  for 
lighting  the  streets  of  the  city,  exclusive  of 
the  ornamental  lighting  system,  for  a  period 
of  seven  years.  Under  the  terms  of  the 
new  contract  the  arc  lamps  now  in  use,  of 
which  there  are  215,  will  be  replaced  with 
new  lamps.  Under  the  new  contract  140 
additional  lamps  will  be  installed. 

BOSTON,  MASS. — The  Edison  Electric 
Illuminating  Company  of  Boston,  it  is  re- 
ported, is  contemplating  the  construction  of 
a  new  power  station  near  the  present  L 
Street  station.  The  plans  for  the  initial 
installation  provide  for  a  30,000-kva.,  14,- 
000-volt  General  Electric  turbo-generator, 
1800  r.p.m.,  four  1230-hp.  Babcock  &  Wil- 
cox cross-drum  boilers,  designed  for  350  lb. 
working  pressure. 

BOSTON,  MASS.  —  The  Metropolitan 
Water  and  Sewerage  Board  contemplates 
the  erection  of  a  transmission  line  (15!5 
miles  long)  from  the  power  plant  at  the 
Wachusett  dam  to  connect  this  plant  with 
another  generating  station  at  the  Ludbury 
dam,  which  is  nearing  completion.  It  is 
proposed  to  construct  a  two-circuit  under- 
ground cable  line  700  ft.  from  the  Wachu- 
sett station  and  a  single-circuit  overhead 
line  the  remainder  of  the  distance.  The 
cost  of  the  work  is  estimated  at  $60,000. 

FITCHBURG,  MASS.— The  City  Council 
is  considering  the  question  of  having  all 
wires   on   Main   Street   placed   underground. 

MANCHESTER,  MASS.— Plans  are  being 
considered  for  extensions  to  the  ornamental 
lighting  system  on  Main  Street.  The  sys- 
tem may  be  extended  to  other  business 
streets. 

NEWBURYPORT,  MASS.— Negotiations 
are  under  way  between  the  City  Council 
and  the  Newburyport  Gas  &  Electric  Com- 
pany for  renewal  of  the  street-lighting  con- 
tract. The  installation  of  a  new  street- 
lighting  system  is  also  under  considera- 
tion. 

NORTON,  MASS. — The  Norton  Power  & 
Electric  Company  has  applied  to  the  State 
Board  of  Gas  and  Electric  Light  Commis- 
sioners for  authority  to  issue  $8,000  addi- 
tional capital  stock,  the  proceeds  to  be 
used  to  purchase  the  property  and  fran- 
chises of  the  Norton  Electric  Light  &  Power 
Company. 

PEABODY,  MASS.— The  installation  of 
an  ornamental  lighting-system  in  Peabody 
is  under  consideration. 

PITTSFIELD,  MASS. — The  City  Council 
has  adopted  the  recommendation  of  the 
committee  on  fuel  and  street  lights  for  the 
installation  of  37  additional  flaming  arc 
lamps  in  the  ornamental  lighting  district 
and  also  16  new  arc  lamps  and  45  incan- 
descent lamps  in  other  sections  of  the  city. 
The  Pittsfield  Electric  Company  has  the 
contract   for   street-lighting. 

SPRINGFIELD,  MASS. — The  United 
Electric  Light  Company  has  awarded  the 
contracts  for  construction  of  new  power 
plant  as  follows :  Buildings  to  A.  E.  Ste- 
phens Company  of  Springfield ;  structural 
steel  work  to  Lewis  F.  Shoemaker  &  Com- 
pany, 45  Broadway,  New  York,  N.  Y.,  and 
George  W.  Van  Vranken  of  Schenectady, 
N.  Y.,  for  concrete  piling  work.  The  West- 
inghouse  Electric  &  Manufacturing  Com- 
pany of  Pittsburgh,  Pa.,  has  the  contract 
for  new  turbines.  The  cost  of  entire  plant 
is  estimated  at  $750,000. 

THOMPSONVILLE,  CONN. — Plans  are 
being  considered  for  the  installation  of  an 
ornamental  lighting  system  on  Main  Street. 
The  Northern  Connecticut  Light  &  Power 
Company  has  submitted  a  proposal  offering 
to  install  the  lamps,  the  cost  of  which  is 
estimated  at  $2,800,  of  which  the  company 
would  contribute  $1,500.  It  is  proposed  to 
use  ornamental  standards  carrying  three- 
lamp  clusters. 
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Middle  Atlantic 

BATAVIA,  N.  Y. — Plans  are  being  pre- 
pared for  filtration  plant  and  installation 
of  new  electrical  machinery  at  the  munici- 
pal pumping  station. 


EAST  SYRACUSE,  N.  Y. — The  Board  of 
Trustees  has  awarded  the  Syracuse  Light- 
ing Company  a  contract  for  Installing  a 
new  street-lighting  system  in  Bast  Syra- 
cuse,. The  contract  is  for  a  period  of  five 
years  and  provides  for  55  nitrogen-filled 
lamps  of  250  cp..  44  lamps  of  100  cp.  and 
32   lamps  of  40  cp. 

LANCASTER,  N.  Y. — The  Depew  &  Lan- 
caster Light,  Power  &  Conduit  Company  of 
Lancaster  has  applied  to  the  Public  S< 
Commission  for  approval  of  its  franchise  to 
furnish  electricity  in  the  town  of  Elma, 
which  includes  the  villages  of  Springbrook. 
Elma  Center,  Blossom,  East  Elma  and 
Jamieson  Road. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner, 
eleventh  floor,  Municipal  Building,  New 
York,  until  June  26  for  furnishing,  as- 
sembling and  delivering  110  feeder-post 
terminal  boxes.  Blank  forms  and  further 
information  may  be  obtained  at  the  above 
office. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings,  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
N.  Y.,  until  June  26,  for  additions,  altera- 
tions and  repairs  to  the  electric  equipment 
in  Public  Schools  25,  39,  71,  75,  119,  and 
High  School  of  Commerce,  borough  of  Man- 
hattan. A  separate  proposal  to  be  sub- 
mitted for  each  school.  Blank  forms,  plans 
and  specifications  may  be  obtained  or  seen 
at  the  office  of  the  superintendent. 

OSWEGO,  N.  Y. — The  City  Council  is 
considering  calling  a  special  election  to  sub- 
mit to  the  voters  the  proposal  to  issue  $350,- 
000  in  bonds  for  the  construction  of  a 
7500-hp.  hydroelectric  plant  on  the  Oswego 
River  in  accordance  with  plans  prepared  by 
John  A.  Bensel,  consulting  engineer,  111 
Broadway,  New  York,  N.  Y. 

PERRY,  N.  Y. — The  Perry  Electric  Com- 
pany has  purchased  the  property  of  the  old 
Iroquois  Salt  Company  in  Perry.  The  two 
buildings  on  the  site  will  be  remodeled  and 
used  as  a  central  power  plant  to  supply 
electricity  in  Perry,  Warsaw,  Castile,  Silver 
Springs  and  Gainesville.  A  new  boiler  house 
will  be  erected  during  the  summer. 

RANSOMVILLE,  N.  Y. — The  Lewiston  & 
Lake  Ontario  Shore  Power  Company  of 
Lewiston  is  erecting  an  electric  transmis- 
sion line  into  Ransomville  to  supply  elec- 
trical service  here. 

SANDY  CREEK.  N.  Y. — A  special  elec- 
tion will  soon  be  held  in  the  village  of  Sandy 
Creek  and  Laconia  to  vote  on  the  proposal 
to  utilize  Niagara  power  for  street-lighting. 
The  company  has  offered  to  supply  five  250- 
cp.  lamps  and  21  lamps  of  80  cp.  with  all- 
night  service  at  $700  per  year  for  each  vil- 
lage. 

SEWARD,  N.  Y. — The  Public  Service 
Commission  has  approved  the  transfer  of  a 
franchise  for  an  electric-light  plant  in 
Seward  from  George  Wishart  to  the  Seward 
Electric  Lighting  &  Power  Company  and 
approves  the  exercise  of  a  franchise  by  this 
company.  Lighting  districts  have  been  es- 
tablished in  Seward  and  Hyndsville.  The 
company  has  a  contract  for  street-lighting 
in  Seward. 

ALLENTOWN,  PA. — The  Lehigh  Valley 
Transit  Company  of  Allentown  contemplates 
improvements  to  its  system  involving  an 
expenditure  of  $1,000,000  a  year  for  the 
next  five  years.  The  Philadelphia  division 
is  to  be  double-tracked  from  Allentown  to 
Sixteenth  and  Market  Streets.  It  is  also 
proposed  to  build  a  railway  from  Bethle- 
hem to  Cooperstown  or  Quakertown. 

CHESTER,  PA. — The  Beacon  Light  Com- 
pany of  Chester  has  acquired  a  tract  oi 
■I'l  acres  on  the  river  front  on  which  it 
will  erect  a  new  power  plant  to  cost  about 
$100,000. 

FRANKLIN,  PA. — The  French  Creek 
Township  Power  Company  and  the  San- 
dusky Creek  Township  Power  Company, 
recently  incorporated  with  a  capital  stock 
of  $5,000  each,  to  operate  in  the  townships 
named,  will  maintain  offices  in  this  city. 

GREENVILLE,  PA. — The  Mercer  County 
Light,  Heat  &  Power  Company,  it  is  re- 
ported, has  awarded  a  contract  to  the  Hans- 
com  Construction  Company  for  the  con- 
struction of  a  new  power  plant  in  Green- 
ville. The  equipment  will  include  two  500- 
hp.  boilers,  three  turbine  engines  and  three 
generators  of  250,  500  and  750  kw.  respec- 
tively. Haxen  &  Crosby  are  electrical  en- 
gineers. 


HAZL.ETON,  PA.-  The  Rosell  Silk  I 
pany,  it  Is  reported,  will  abandon  Its  steam 
plant  and  operate  its  mill  by  electricity. 
All  machinery  In  the  new  addition  to  be 
.  .i,  will  be  equipped  tor  electrical  oper- 
ation. 

LANSDALE,  I 'A.— The  Council  has 
awan  tract  to  the  General  Electric 

Company  of  Schenectady,  N.  Y.,  for  a  tur- 
bine, to  cost  $12,850.  Plans  have  been  pre- 
pared  tor  other  additions  to  the  equipment 
ai   the  municipal  electric-light  plant. 

OLD  FORGE,  I 'A.— The  contract  for 
equipping  the  collieries  of  the  Jermyn  Coal 
ipany  in  Old  Forge  for  electrical  opera- 
tion has  been  awarded  to  the  Hartrnan 
Electric  Company  oi  S.ranton.  The  cost  of 
the  work  Le  estimated  ai  about  $100,000. 
1  licit s-  tor  operating  the  mines  will  be 
supplied  by  the  Scranton  Electric  Company, 
which  will  erect  a  transmission  line  to  the 
mine.  H.  F.  Hartrnan  of  the  Hartrnan 
Electric  Company  has  charge  of  the  work. 

TITI  SVII.u:,  PA. — The  Pennsylvania 
Kailroad  Company  has  installed  a  large 
gravel  and  sand,  power  screen  and  washer 
in  a  large  gravel  deposit,  about  3  miles 
from  Titusville.  This  development  is  to 
be  operated  by  electricity  furnished  by  the 
Titusville  Light  &  Power  Company. 

TITUSVILLE,  PA. — The  Titusville  Forge 
Company,  branch  of  Bethlehem  Steel  Com- 
pany, is  building  a  new  power  plant  to 
operate  its  works  here.  The  equipment  will 
include  a  750-kw.  turbo-generator  and  com- 
plete power  installation.  Electricity  for 
operating  the  plant  at  present  is  obtained 
from  the  Titusville  Light  &  Power  Com- 
pany. 

TREVERTON,  PA. — Steps  have  been 
taken  by  the  Board  of  Trade  and  property 
owners  for  the  installation  of  a  street- 
lighting  system   in   Treverton. 

BRIDGETON,  N.  J. — The  tank  factory, 
power  plant,  machine  shop  and  mixing 
building  of  the  glass  factory  of  Parker 
Brothers  were  recently  destroyed  by  nre, 
causing  a  loss  of  about  $15,000. 

BRIDGETON,  N.  J.— Work  has  begun  on 
construction  of  a  transmission  line  to  con- 
nect the  lines  of  the  Bridgeton  Electric 
Company  and  the  Electric  Company  of  New 
Jersev  The  new  line  will  be  18  miles, 
running  from  Bridgeton  to  Woodston  via 
Deerfield,  Shirley  and  Pittsgrove,  and  will 
supplv  electricity  to  residents  along  the 
lines  "as  well  as  to  the  cities  of  Salem, 
Glassboro,  Pitman,  Woodbury,  Woodstown 
and   Mullica  Hill. 

BUTLER,  N.  J. — The  Council  is  consid- 
ering the  extension  of  the  municipal  elec- 
tric-lighting system  to  Riverdale  and  vi- 
cinity. 

MADISON,  N.  J.— The  Borough  Council 
has  adopted  a  resolution  providing  for  the 
installation  of  a  municipal  underground 
system  for  the  city  wires. 

PENNSVILLE,  N.  J.— Plans  have  been 
prepared  by  the  Salem-Pennsgrove  Trac- 
tion Company  for  the  construction  of  a 
new  brick  and  concrete  power  house  and 
car  barns.  Stern  &  Silverman  are  engi- 
neers. 

PORT  READING,  N.  J.— The  Port  Read- 
ing Company  is  reported  to  have  awarded 
the  contract  for  construction  of  a  steam  and 
eleetricallv-controlled  car-dumping  machine 
and  appurtenances  at  its  yards  in  Port 
Reading  to  the  McMyler  Interstate  Com- 
panv  of  Cleveland.  Ohio,  at  $159,570.  The 
work  includes  a  100-ton  car  dumper,  600-hp. 
steam  power  plant  and  vessel-hauling  ma- 
chine. 

UNION,  N.  J. — The  Council  has  awarded 
the  contract  for  installation  of  fire-alarm 
and  police-alarm  system  to  the  Central 
station  Equipment  Company,  114  Liberty 
Street,  New  York,  N.  Y.,  at  $22,989. 

VINELAND,  N.  J. — Work  has  begun  on 
extension  to  the  municipal  -electric-ughl 
plant,  which  will  involve  an  expenditure  oi 
about   $40,000. 

FAIRMONT,  W.  VA. — The  Monongahela 

Valley  Traction  Company  of  Fairmont  has 
contracted  with  the  Baltimore  &  Ohio  Rail- 
Company  to  supply  electrlcil 
lighting  its  local  vards,  stations  and  bouses. 
The  power  plant  of  the  railroad  company 
will  be  closed  down. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived bv  Edward  Canfield,  Jr.,  captain 
quartermaster  corps,  Washington,  D.  C, 
until  Julv  6,  for  construction  of  nurses' 
home  and  hydrotherapeutic  ward  at  Sol- 
diers' Home.  Hot  water  heating  and  light- 
ing in  both  buildings  from  central  plants. 
The  cost  of  the  nurses'  home  is  estimated 
at  $no,000,  and  the  hydrotherapeutic  ward, 
at  $75,000.  Plans  and  specifications  are 
on  file  at  depot  quartermaster's  offices  in 
New  York.  N.  Y..  and  Philadelphia,  Pa.,  and 
at  the  office  of  Captain  Canfield.  Hugh  N. 
McAuley,  Woodward  Building,  Washington, 
D.  Ci  is  architect. 
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H  ISHING  CON,    D    C      Bid  I   will   be   r« 
CW   "•    the    Bureau   ol    Supplies  and     \. 
\"u  Department,      u 

''    '       toi    furnishing   »t    the   variou 
■'ii.i    naval    itutlom    supplies 
h,    N     ii  .   Schedule 
Inei  for   10  ii    motor  boats. 
.   Schedule   9786     one   i  «  Iti  h 
Iijk    locomotive   complete      Various,   Sched 
"'''  n     inotoi  di  Iven     sew  Ins 

machines       Annapolis,    Md  .    Schedule    9788 

illation 
gj  overhead  track  and  trollej  equipment 
Mare     ii  ind,    (  al        Schedule    9798     three 

Brooklyn,    N     \ 
Schedule    9790     twentj     radio    transmitting 

■      foil  .     Va.,     Schedule     S  i 

"" b0  I  hlladelphia      P  i 

Schedule   9793     twentj    portable   ventilating 

sets;     Schedule     9  llaneous     tool 

•-I       Newport,    R     i,    Schedule 

1  ,,  ; lb    8 \,,    so  in.   sheel    brass, 

lb  annealed  sheet  copper.  Phlladel 
phla,  i...  Washington,  i>  c.  Schedule  9806 
miscellaneous  carbon  tool  steel.  Charles- 
ton, s.  C.,  Schedule  9801  one  five-ton  elec- 
tric hoist  jit.  crane.  Applications  (or  pro- 
posals should  designate  the  schedule  d 
by  number. 

WASHINGTON,  i -.  C  Foreign  trade 
opportunities  are  announced  bj  the  Bw 
ol  Commerce  reports  as  follows:  No  21- 
The  Bureau  Is  Informed  that  a  rum 
m  the  United  States  has  received  a  requesl 
tor  immediate  quotations  on  SO  engine: 
.;,;"  hp,  each,  suitable  tor  submarines 
rneae  engines  are  Intended  tor  Bhipment  to 
a    neutral    country    and    should    be    ol    the 

Diesel   type  and  oil-burning.     No    21.628 

a  promoter  In  the  Far  Hast,  having  In 
view  BeveraJ  Irrigation  projects,  writes  an 
American  consular  officer  that  he  wishes 
to  receive  catalogs  and  price  list  of  pumps 
and  pumping  machinery,  especially  cen- 
trifugal pumps  capable  of  raising  2000  cubic 
meters  ol  water  9  meters  high  per  hour 
NO  81,641  \  man  from  South  America 
who  is  now  in  the  United  States,  is  in  the 
market  tor  dynamos,  lamps  and  all  kinds 
oi  electrical  equipment  to  be  used  by 
municipalities  He  is  also  interested  in 
mining  machinery  for  developing  gold 
mines  and  desires  to  secure  the  general 
ocy  for  firms  In  hardware  and  machin- 
ery hues.  No.  21,545— An  American  con- 
sular officer  in  Argentina  reports  that  a 
nrm  in  his  district  is  desirous  of  receiving 
catalogs,  quotations  and  agency  offers  from 
American  manufacturers  of  excavating  ma- 
chinery, centrifugal  and  diaphragm  pumps 
for  drainage,  centrifugal  and  air-pressure 
pumps  for  irrigation,  stump-pulling  ma- 
chinery, automobiles,  etc.  Correspondence 
may  be  in  English.  No.  21,553 — A  firm  in 
Russia  wishes  to  receive  catalogs  and  quo- 
tations from  American  manufacturers  of 
dynamos  and  electric  motors  for  oil-well 
drilling.  Further  information  may  be  ob- 
tained on  application  to  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Depart- 
ment of  Commerce,  Washington,  D  C  or 
its  branch  offices. 
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North  Central 

CADILLAC,  MICH—  B.  E.  Parks  &  Son, 
engineers,  are  preparing  plans  for  a  power 
plant  for  the  Cadillac  Machine  Company  at 
Cadillac. 

GRAND  HAVEN,  MICH— Plans  are 
being  prepared  by  B.  E.  Parks  &  Son,  en- 
gineers, for  increasing  the  output  of  the 
power  plant  of  the  Eagle-Ottawa  Leather 
Company  of  Chicago,  111.,  in  Grand  Haven. 

HASTINGS,  MICH— The  installation  of 
an  ornamental  lighting  system  in  the  busi- 
ness district,  to  cost  $1,500,  is  under  con- 
sideration. The  Thornapple  Gas  &  Electric 
Company  supplies  electrical  service  in 
Hastings. 

MENOMINEE,  MICH.— Bids  will  be  re- 
ceived at  the  office  of  H.  H.  Blunden,  secre- 
tary of  board  of  public  works,  Menominee, 
until  June  29  for  improvements  to  water- 
works system,  separate  bids  to  be  submit- 
ted as  follows:  (1)  For  furnishing  con- 
struction of  filtration  plant,  except  filter 
equipment;  (2)  furnishing  and  installing 
complete  equipment  for  four  750.000-gal 
mechanical  filter  units;  (3)  furnishing  and 
i£ntalll,ngr  one  i.OOO.OOO-gal.  and  one  2.000,- 
000-gal.  turbine-driven  low  service  pumps  ■ 
(4)  alrernate  bids  for  furnishing  and  in- 
stalling a  o-kw.  generator  and  one  1.000,- 
000-gal.  and  one  2,000. 000-gal.  motor-driven 
low  service  pumps.  Plans  and  specifications 
tTe  ^n  ™e  in  the  offlce  of  the  secretary  of 
board.  Menominee,  and  at  the  office  of 
Burns  &  McDonnell,  engineers,  Inter-State 
Building,  Kansas  City,  Mo.  Copies  may  be 
of  $10  the   engineers    upon    deposit 

SAULT  STE.  MARIE,  MICH.— The  final 
contract  for  the  completion  of  repairs  to 
the  power  house  of  the  Michigan  Northern 
Power   Company  has  been   awarded   to  the 


foundation  Company  of  New    York,   N     v 
ah  work  \,,v     i 

THR1  i      i;i\  H2R8,    MICH        ...tract 

for    the    construction  of    municipal    power 

plant,  .i    .     i.  poi  ted,  h  i     t»  •  n   ■  warded   to 

the     Benjamin     i  i  •  ompany    of    Ann 
\.  bor, 

w  HITEHALL.    MICH       I  being 

prepared   bj    i;    B.    Pai  i.  i  4    Son,  ■  ngineers, 
for  rebuilding  the  powei   planl  ol  the  Eagh 

'  Mt.iua      I  .,  .Ml.,  i      (  '..in p. i  n  .      ol      <    In.  ■<>■>•.     Ill  , 

ai    Whitehall 

CINCINN  \ti.       miip  i      I:..!,,,,.,,,  |       -,,,. 

being    prepan  d    bj     City    Servlci     Dlrectei 

Hornberger    ol     the    co  i     ol     Ini  tailing    an 

ornami  ntal    lighting   bj  i  tern    In    the   central 

•■I    the  cltj .  cov<  ring   vlrtuallj    all   the 

downtown    In. 

LONDON,    OHIO      Th<     City    Council    is 

Ii  ring   the  question   <>i    making   exten- 

nts    i"    the    municipal    elec- 

fhl      plant      in     order     l<>     enable     it     to 

nieei   [he  increasing  demands  for  electrical 

Service. 

LORAIN,  OHIO  The  National  Tube 
Company,  which  is  erecting  a  battery  of  by- 
producl    coke  ovens    tor   the   production   of 

for    the   blast    furnaces,    has   am  ■ 

■    new  power  house  \\  in  be  built  and 

coal  gas  will   be  used   to  furnish  power  for 
the  plant. 

SALEM,  i  il  HO.—  The  Public  Utilities 
Commission  has  granted  the  Salem  Light- 
ompany  (a  new  corporation)  permis- 
sion to  take  over  and  consolidate  the  Salem 
Light,  Heat  tv-  Power  Company  and  the 
Columbiana  Electric  Company.  The  com- 
pany was  also  authorized  to  issue  $150,000 
ill  capital  stock  and  $150,000  in  bonds  to 
provide  funds  to  carry  out  the  project. 

HAZARD,  KT. — Final  plans  and  specifi- 
cations have  been  completed  for  the  pro- 
positi steam-driven  electric  generating 
plant  for  the  Kentucky  Liver  Power  Com- 
pany in  Hazard,  to  cost  about  $200,000. 
Bids  for  building  (85  ft.  by  100  ft.)  are 
now  being  received  through  H.  W.  Saun- 
ders, Welch,  W.  "Va.  All  machinery,  ex- 
conveyor,  it  is  understood,  has  been 
purchased.  R.  L.  Cornell  is  general  man- 
ager and  engineer. 

LOUISVILLE,  KY- Limited  repairs  will 
be  made  to  the  light  and  heating  plant  lo- 
cated at  the  county  jail,  $3,000  having  been 
appropriated  by  the  Fiscal  Court.  A  new 
plant,  it  is  stated,  will  be  necessary  next 
year.  Brinton  B.  Davis  is  county  archi- 
tect. 

BLUE  ISLAND,  ILL.— A  joint  petition 
is  being  made  by  the  Public  Service  Com- 
pany of  Northern  Illinois  and  the  Common- 
wealth Edison  Company  of  Chicago  to  the 
Public  Utilities  Commission  for  authority  to 
build  an  addition  to  the  Blue  Island  power 
station  of  the  former  company  increasing 
the  output  by  12,500  kw.  The  Common- 
wealth Edison  Company  will  build  the  sta- 
tion and  install  the  equipment,  while  it  will 
be  operated  by  the  Public  Service  Com- 
pany of  Northern  Illinois.  The  Common- 
wealth Edison  Company  will  take  the  addi- 
tional output  of  the  plant. 

GALESBURG,  ILL.— The  Galesburg 
Railway,  Lighting  &  Power  Company  has 
submitted  a  proposal  to  the  City  Council 
offering  to  furnish  energy  for  the  municipal 
electric   plant    and    water-works   system. 

JERSEYVILLE,  ILL.— Bids  will  be  re- 
ceived by  Will  Hall,  city  clerk,  Jerseyville, 
until  July  10,  for.  an  ornamental  lighting 
system  (continuance  of  seven  blocks).  For 
details  see  proposal  columns. 

JOLIET,  ILL. — Bids  will  be  received  bv 
the  Canal  Commissioners  at  the  office  of 
the  Governor  of  the  State  of  Illinois  at 
Springfield  until  July  17  (an  extension  of 
date  from  June  15)  for  proposals  for  water 
power  lease  at  Dam  No.  1,  Joliet,  111.  Speci- 
fications, plans,  forms  of  lease  and  forms  of 
proposal  and  bond  may  be  obtained  upon 
deposit  of  $100  at  the  office  of  the  Canal 
Commissioners  at  Lockport,  111.  E.  S  Mor- 
ahn  of  Lockport  is  Secretary  of  Commission. 

LEROY,  ILL. — The  city  of  Lerov  is  con- 
templating the  installation  of  a  municipal 
electric-light  plant.  Electrical  service  is 
now  supplied  by  a  trunk  line  from  the  plant 
of  the  Bloomington  &  Normal  Railway  & 
Light  Company  at  Bloomington. 

PEORIA,  ILL.— The  Public  Utility  Com- 
mission has  approved  the  contract  between 
the  city  of  Peoria  and  the  Central  Illinois 
Light  Company  for  supplying  electricity  for 
lighting  the  city  of  Peoria  for  a  period  of 
15  years. 

MILWAUKEE.  WIS— The  Wisconsin 
Power,  Light  &  Heat  Company  of  Milwau- 
kee has  applied  to  the  Wisconsin  Railroad 
Commission  for  permission  to  issue  $2  - 
497,000  in  bonds  and  $676,400  in  capital 
stock,  the  proceeds  to  be  used  to  purchase 
and  consolidate  a  group  of  gas  and  electric 
properties  operating  in  the  central  portion 
of  the  State,  including  the  citv  of  Portage, 
and  to  construct  a  15.000-kw.  steam  gener- 
ating plant  in  that  city. 
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BSLOIN,    MINN       \    frani  hit  e    b  i      bi  •  n 
inted   to  J.    \     Bakei    and    v7,    n     Ad 
ol    Roi  hi    I...   Minn  .  for  the  Installation  oi 
•••"  electric-llghl  plant  In  Elgin 

ORBBN  ISLET.  MINN.  The  Village  Coun- 
cil i.as  granted  T.  Bean  a  franchli  t    to 

"'  I      and      operate     an      e|,  ,  ti  .,-    light      plant 

In  Green   Isle. 

COIN,  IOWA  The  propertj  of  the  Coin 
i  leel  ric  i  ilghi  A    I  \ 

purchased  by  the  Contim  Electrli 

Corporation.  Cuyahoga   Building,  Cleveland. 

1  IhlO,      w  bi.li  .  r : •  I 

plants  ii.   this   vicinity. 

LAURENS.  Iowa  -An  election  will  soon 
be  hold  to  submit  to  the  voters  the  prop 

to  issue  16,000  in  bonds  for  tho  installation 
oi  an  electric-lighting  system 

SCHLEJSWIQ,  IOWA— An  election  will 
d  be  b.  Id  to  vote  on  the  pi  opoi  .1  to 
issue  $5,000  in  bonds  for  the  Installation 
of  an  electric-lighting  system. 

Williams,  IOWA.-  The  local  electric- 
light  plant,  owned  by  !•'.  L.  1'ayne,  has 
been  purchased  by  the  [owa  Falls  (Iowa) 
Electric  Company,  which  will  take  over  the 
1  ■    Oci     i 

WORTHINGTON,  IOWA.— A  special 
election  will  be  held  July  3  to  vote  on  the 
proposal  to  grant  the  Iowa  Railway,  Light 
&  Lower  Company  of  Cedar  Rapids  a  fran- 
chise in  Worthington.  The  company,  it  is 
reported,  recently  purchased  a  franchise  in 
Manchester  and  has  submitted  proposals  to 
furnish  electricity  in  Earlville  and  other 
towns  in  Delaware  County. 

BONNE  TERRE,  MO.— The  St.  Joseph 
Lead  Company  has  filed  a  petition  with  the 
Public  Service  Commission  for  permission 
to  sell  its  electric  system  in  Bonne  Terre 
to  the  Missouri  Public  Utilities  Company  of 
Cape  Girardeau. 

BONNE  TERRE,  MO.— The  Light  &  De- 
velopment Company  of  St.  Louis  has  applied 
to  the  Public  Service  Commission  for  per- 
mission to  take  over  the  electric  system 
in  the  St.  Joe  mining  district,  owned  by  the 
Bonne  Terre  Farming  &  Cattle  Company, 
which  supplies  electrical  service  in  Bonne 
Terre  and  Flat  River.  If  the  transfer  is 
approved  the  plant  will  be  enlarged  to  fur- 
nish electrical  service  to  all  the  surround- 
ing country  in  which  there  are  several  min- 
ing districts. 

KANSAS  CITY,  MO— Investigations  are 
being  made  by  the  Kansas  City  Light  & 
Power  Company,  it  is  reported,  for  a  site 
for  its  proposed  new  power  plant,  which  will 
be  built  within  a  year  or  so,  at  a  cost  of 
$2,500,000. 

LA  MONTE,  MO.— The  La  Monte  Light  & 
Power  Company,  recently  incorporated  with 
a  capital  stock  of  $6,000,  proposes  to  install 
an  electric  plant  in  La  Monte  and  deal  in 
electrical  appliances.  R.  W.  Morrison,  W. 
S.  McCall  and  Harry  C.  Loehr  are  interested 
in  the  company. 

ST.  JOSEPH,  MO.— The  City  Council  is 
contemplating  submitting  to  the  voters  the 
proposal  to  issue  $745,000  in  bonds,  of 
which  the  proceeds  of  $S 5.000  would  be  used 
for  rebuilding  the  municipal  electric-light- 
ing plant. 

ANAMOOSE,  N.  D. — Plans  are  being  con- 
sidered by  the  Anamoosa  Electric  Company 
for  extensions  to  its  plant.  When  com- 
pleted a  24-hr.  service  will  be  established. 
Contracts  for  generating  equipment,  it  is 
understood,  have  been  placed.  N.  J.  Walper 
is  president  and  manager. 

LANKIN,  N.  D. — A  special  election  will 
soon  be  called  to  submit  to  the  voters  the 
proposal  to  issue  bonds  for  the  installation 
of  a  municipal  electric-light  plant. 

NECHE,  N.  D. — The  installation  of  an 
electric-light  plant  in  Neche  is  under  con- 
sideration. Alex.  Rabowski  is  interested  in 
the   project. 

PETERSBURG,  N.  D. — The  Petersburg 
Electric  Company,  recently  organized,  pro- 
poses to  install  and  operate  an  electric- 
light  plant  here.  A.  R.  Swendseid  and  oth- 
ers are  interested. 

ROSCOE,  S.  D. — Contracts  have  been 
closed  with  the  Power  Accumulating  Com- 
pany of  Dawson  for  the  construction  of  a 
municipal  electric-light  plant.  The  cost  is 
estimated  at  $6,500. 

HAVELOCK.  NEB. — Bids  will  be  re- 
ceived by  the  Board  of  Education  of  Have- 
lock  until  June  30,  for  construction  of  high 
school  building,  to  cost  about  $50,000.  Sep- 
arate bids  to  be  submitted  on  electric  wir- 
ing, steam  heating  and  plumbing. 
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SYRACUSE,  NEB. — Contracts  have  been 
awarded  by  the  village  of  Syracuse  for 
equipment  for  the  proposed  municipal  elec- 
tric-light plant  as  follows :  For  material  for 
line  construction  to  the  Electrical  Appliance 
Company  of  Chicago,  111.,  at  $3,384  ;  pole 
construction  and  electrical  work,  poles  and 
switchboard  to  the  Alamo  Engine  &  Supply 
Company  of  Omaha,  Neb.,  at  $3,430  ;  gener- 
ator and  exciter  to  the  Columbian  Electrical 
Company  of  St.  Joseph,  Mo.,  $645  ;  for 
street-lighting  equipment,  transformers  and 
lighting  arresters,  to  the  McGraw  Company 
of  Omaha,  for  $890. 

WINNEBAGO,  NEB. — Bonds  to  the 
amount  of  $10,000  have  been  voted  for  im- 
provements to  the  municipal  electric-light 
plant  and   water-works  system. 

ALMENA,  KAN. — Plans,  it  is  reported, 
are  being  prepared  to  rebuild  the  local 
electric-light  plant,  recently  destroyed  by 
fire. 

BELPRE,  KAN. — An  election  will  be  held 
June  26  to  submit  to  the  voters  the  proposal 
to  issue  $10,000  in  bonds  for  the  installa- 
tion of  an  electric-light  system  in  Belpre 
and  the  erection  of  an  electric  transmission 
line  to  Lewis. 

HESSTON,  KAN. — Plans  are  being  con- 
sidered by  the  Commercial  Club  to  secure 
an   electric-lighting  system  for  Hesston. 

JENNINGS,  KAN.— The  city  of  Jennings 
is  considering  the  installation  of  a  municipal 
electric-light  plant  and  water-works  system. 

NEWTON,  KAN. — Arrangements,  it  is 
reported,  have  practically  been  completed 
by  the  Kansas  Gas  &  Electric  Company  to 
extend  a  high-tension  electric  transmission 
line  to  Hesston  and  Moundridge. 

PALCO,  KAN. — Plans  are  being  consid- 
ered for  the  installation  of  an  electric-light- 
ing system  in  Palco,  to  cost  from  $10,000  to 
$15,000.  Electricity  to  operate  the  system 
will  probably  be  secured  from  Plainville. 

WILLOWDALE,  KAN. — Plans  are  being 
considered  by  Weiser  &  Albers  to  install 
electric-lighting  and  ice  plants  in  Willow- 
dale. 


Southern  States 

KINSTON,  N.  C. — The  installation  of  an 
ornamental  lighting  system  in  Kinston  is 
under  consideration. 

COLUMBIA,  S.  C. — The  Columbia  Rail- 
way, Gas  &  Electric  Company  is  contem- 
plating extensions  to  its  transmission 
system. 

ARMUCHEE,  GA. — The  power  plant  of 
the  Armuchee  Mills,  recently  destroyed  by 
fire,  will  be  rebuilt  as  soon  as  possible.  A. 
W.  Watters  of  New  York,  N.  Y.,  is  chief 
owner  of  the  mills. 

BLUE  RIDGE,  GA. — Plans  are  being 
considered  for  the  construction  of  an  elec- 
tric railway  between  Blue  Ridge  and 
Copper  Hill,  Tenn.,  a  distance  of  about  14 
miles.  H.  P.  Mulkey  is  reported  interested 
in  the  project. 

ST.  CLOUD,  FLA.—  The  Central  Florida 
Interurban  Railway  Company  has  applied 
for  a  charter  for  the  construction  of  an  elec- 
tric railway  from  St.  Cloud  to  Sanford, 
Dunnellon  and  Tampa,  also  through  Volu- 
sia County  to  a  point  on  the  Atlantic  Coast, 
covering  a  distance  of  about  300  miles. 
Carl  E.  Carlton  and  William  S.  Alyea  are 
among  the  incorporators. 

KINGSPORT,  TENN. — The  Kingsport 
Power  Company,  recently  organized,  is 
planning  to  supply  electrical  service  in 
Kingsport.  Edwin  G.  Woodling  and  others 
are  interested  in  the  company. 

MEMPHIS,  TENN. — The  installation  of 
a  municipal  electric-light  plant,  to  cost  about 
$1,500,000,  is  under  consideration  by  the 
City  Council.  F.  W.  Ballard  of  Cleveland, 
Ohio,   is  consulting  engineer. 

BIRMINGHAM,  ALA.— The  Alabama 
Power  Company  of  Birmingham  has  en- 
gaged Allan  R.  Gilchrist,  who  for  the  past 
ten  years  has  been  city  engineer  of  Mont- 
gomery, Ala.,  as  chief  engineer  of  the  con- 
struction of  a  dam  and  hydroelectric  plant 
on  the  Warrior  River.  The  cost  of  the 
work  is  estimated  at  $1,000,000. 

JASPER,  ALA. — The  property  of  the  Jas- 
per Water,  Light  &  Power  Company  has 
been  purchased  by  the  Alabama  Power 
Company  of  Birmingham.  The  local  plant 
will  be  closed  down  and  power  will  be  sup- 
plied from  the  substation  at  Magella,  near 
Birmingham,  and  in  case  of  emergency 
from  the  steam  plant  to  be  built  on  Baker's 
Creek. 

COLUMBUS.  MISS. — Steps  have  been 
taken  by  the  Columbus  Chamber  of  Com- 
merce for  the  installation  of  an  ornamental 
lighting  system   in  the  business  district. 

FLORA,  MISS. — Plans  and  specifications 
prepared  by  Xavier  A.  Kramer,  of  Magno- 
lia, engineer,  for  electric-lighting  system 
have  been  adopted  by  the  city  of  Flora. 


MAGNOLIA,  MISS.— The  McComb.  Mag- 
nolia Light  &  Railway  Company  of  McComb 
has  purchased  the  plant  of  the  Magnolia 
Electric  Light  Company  and  is  now  secur- 
ing the  right-of-way  for  its  suburban  elec- 
tric railway,  wich  will  connect  Magnolia, 
Fernwood,  McComb  City  and  Summit. 

HKBER  SPRINGS,  ARK. — In  connection 
with  the  proposed  improvements  on  the  Lit- 
tle Red  River,  contemplated  by  the  Arkan- 
sas Hydro-Electric  Development  Company, 
it  is  proposed  to  construct  two  dams,  and 
install  two  power  plants,  one  of  27,000  kw. 
and  the  other  17,000  kw.,  and  to  erect  a 
high-tension  transmission  line  to  Little  Rock 
and  Memphis,  160  miles  long.  Construction 
plans  not  yet  completed.  Guy  A.  Watkins 
is  secretary  of  the  company. 

MONROE,  LA.— The  City  Council  is 
considering  rebuilding  the  municipal  elec- 
tric-light plant  and  making  improvements 
to  the  water-works  system.  Walter  G. 
Kirkpatrick  of  Jackson,  Miss.,  is  engineer. 

ARDMORE,  OKLA. — The  Pioneer  Tele- 
phone &  Telegraph  Company  contemplates 
the  construction  of  a  telephone  system  in 
Ardmore,  to  cost  about  $100,000. 

DILL.  OKLA. — The  installation  of  an 
electric-lighting  system  in  Dill  is  under 
consideration. 

FORGAN,  OKLA. — At  an  election  held 
recently  the  proposal  to  issue  bonds  for  the 
installation  of  a  municipal  electric-light 
plant  in  Forgan  was  carried. 

Mccurtain,  okla. — The  city  of  Mc- 
curtain contemplates  issuing  bonds  for  the 
installation  of  an  electric-lighting  system. 

MILBURN,  OKLA. — An  election  will  soon 
be  held  to  vote  on  the  proposal  to  issue 
$9,000  in  bonds  for  the- construction  of  an 
electric-light  plant. 

PRAGUE,  OKLA. — An  election  will  soon 
be  held  to  submit  to  the  voters  the  pro- 
posal to  lease  the  municipal  electric-light 
plant  and  water  works  system  to  W.  E.  Am- 
brister. 

STROUD,  OKLA. — Bonds  to  the  amount 
of  $30,000  have  been  voted,  the  proceeds 
to  be  used  for  improvements  to  electric-light 
plant,  water-works  and  sewer  system.  The 
Benham  Engineering  Company.  Colcord 
Building,  Oklahoma  City,  are  engineers. 

TULSA,  OKLA. — The  Tulsa  Interurban 
Railway  Company,  it  is  reported,  has 
financed  its  proposed  electric  railway  be- 
tween Tulsa  and  Wagoner,  via  Broken 
Arrow,  a  distance  of  37  miles.  The  plans 
provide  for  the  construction  of  an  electric 
power  station.  H.  D.  Pattee  is  promoter 
of  the  project. 

BALLINGER.  TEX. — Preliminary  sur- 
veys are  being  made  by  the  Interstate  Elec- 
tric Corporation  for  the  extension  of  its 
electric  transmission  lines  from  Ballinger  to 
Winters,  Rowena  and  Miles,  and  for  im- 
provements to  the  local  plant,  to  cost  about 
$100,000. 

CORPUS  CHRTSTI,  TEX. — The  Corpus 
Christ!  Traction  Company  has  started  work 
on  construction  of  an  electric  railway  from 
Corpus  Christi  to  Ward  Island,  1 2  miles 
long,  and  within  the  next  12  months  will 
begin  work  on  the  construction  of  a  railway 
from  Corpus  Christi  to  Bishop,  a  distance 
of  15  miles.  J.  H.  Caswell  of  Corpus 
Christi  is  general  manager. 

DALLAS.  TEX. — The  citv  of  Dallas  has 
signed  a  contract  with  the  Jones-Duff  Elec; 
trie  Company  for  rewiring  the  lighting:  sys- 
tem  on   the   Oak   Cliff  Viaduct   in   Dallas. 

EL  PASO.  TEX. — The  city  of  El  Paso 
contemplates  the  purchase  of  a  turbine  en- 
gine for  water-works  system,  to  cost  about 
$109,000. 

SAN  ANTONIO,  TEX. — Contracts  are 
being  placed  by  the  Houston,  Richmond  & 
Western  Traction  Company  for  material 
for  the  construction  of  its  proposed  electric 
interurban  railway  between  Houston  and 
San  Antonio.  The  contract  for  electric 
power  station,  it  is  understood,  will  be 
awarded  soon.     E.   Kennedy  is  president. 

SAN  ANTONIO,  TEX. — The  National 
Hydro-Electric  &  Construction  Company, 
which  proposes  to  build  a  large  hydroelec- 
tric plant  at  Marble  Falls,  has  submitted  a 
proposal  to  the  City  Council  to  supply  elec- 
tricity to  the  city  of  San  Antonio,  to  be  de- 
livered outside  of  the  city  limits  12  months 
from  October,  1916.  The  company  asks  for 
a  contract  of  from  20  to  30  years.  Tt  will 
either  sell  energy  to  the  city  or  will  seek  a 
franchise  on  liberal  terms. 

SNYDER,  TEX. — Plans  are  being  con- 
sidered for  extensions  to  the  electric-light- 
ing system. 


is  operating  a  franchise  covering  thirty- 
three  sections  of  farm  districts  and  small 
towns.  Energy  is  purchased  from  the 
Olympic  Power  Company  of  Fort  Angeles, 
Wash.  James  P.  Holman  of  Hadlock  is 
manager. 

SPOKANE,    WASH. — The    Northwestern 

Mines    Development    Company    of    Spokane, 

of    the    smelter    at    Keller,    it    is    re 

ported,    contemplate    remodeling    the    plant 

inverting   it    into   an    electro-chemical 

plant.     The  cost  is  estimated  at  $70,000. 

TACOMA,  WASH— Work  will  begin  Im- 
mediately by  the  Ranter  National  Park 
Company  on  the  installation  <>(  a  250-hp. 
electric  plant  on  Van  Trump  Creek,  winch 
Will  serve  both  Paradise  Valley  and  Glacier 
■i  plant  will  cost  be- 
tween   $8,000  and  $10,000. 

ATOLIA,  CAL. — Arrangements  are  being 

made    to    light    the    streets    of   the   town    by 

Ity.    Energy  will  be  secured  from  the 

in    Sierras    Power    Company,    which 

ties    power    for    commercial    lighting 

and   for  the  Atolia   Mill. 

IH'NNIGAN,  CAL — The  Northern  Cali- 
fornia Power  Company  of  San  Francisco  has 
applied  for  a  franchise  to  supply  electricity 
in   Dunnigan. 

FRESNO,       CAL. — Extensions       in       the 
Fresno   district,    costing   about    $75,000,    are 
contemplated   by   the   San   Joaquin   Light   & 
Power  Company.     About  65  miles  ot 
mission  lines,   it  is  reported,  will  be  en 

LONG  BEACH,  CAL. — The  City  Council 
has  engaged  Leeds  &  Barnard,  Central 
Building,  Los  Angeles,  consulting  engineers, 
to  pass  on  plans  prepared  by  the  City  En- 
gineer for  a  combined  concrete  stepped  sea- 
wall, sidewalk  and  ornamental  lighting  sys- 
tem, an  improvement  contemplated  between 
Chestnut  Place  and  Golden  Avenue. 

MERCED,  CAL. — At  special  elections 
held  recently  the  proposal  to  establish  light- 
ing districts  in  the  unincorporated  towns  of 
Atwater,  Los  Palos  and  La  Grande  in 
Merced  County  was  carried.  The  Super- 
visors are  now  authorized  to  levy  a  special 
tax  to  provide  street-lighting  in  each  of 
these  towns. 

OAKDALE.  CAL. — The  power  plant  of 
the  Sierra  &  San  Francisco  Power  Company 
of  San  Francisco  at  the  new  Strawberry 
dam  was  recentlv  destroyed  by  fire,  causing 
a  loss  of  about  $20,000. 

BOISE,  IDAHO. — The  American  Smelt- 
ing &  Refining  Company  is  contemplating 
erecting  an  electric  transmission  line  from 
Hailey  to  the  North  Star  and  Triumph 
mines,  recentlv  purchased  by  the  company. 
It  is  proposed  to  equip  the  machinery  in 
the    mines    for    electrical    operation. 

HELENA,  MONT. — The  Helena  Light  & 
Railway  Company  is  contemplating  ex- 
tending  its   electric-light   service   to   Lenox. 

I1YSHAM,  MONT. — Bonds  have  been 
voted  for  the  installation  of  an  electric- 
light  plant  and  water-works  system  in 
Hysham. 

LEWISTOWN,  MONT. — The  Montana 
Power  Company  contemplates  extending  its 
electric  transmission  lines  from  Lewistown 
to  Judith  Gap.  The  proposed  line  will  run 
from  Lewistown  to  Moore,  thence  to  Judith 
Gap,   Harlowton  and  Twedot. 


Canada 

ANYOX,  B.  C. — The  Granby  Mining  & 
Smelting  Company  has  awarded  the  con- 
tract for  the  construction  of  a  new  power 
house  to  the  Taylor  Engineering  Company 
of   Vancouver,  B.  C. 

PRINCE  GEORGE,  B.  C. — Tenders  will 
be  received  by  John  A.  Turner,  City  Clerk, 
Prince  George,  until  July  8,  for  furnishing 
power  plant  equipment.  DuCane,  Dutchers 
&  Company,  Rogers  Building,  Vancouver, 
are  consulting  engineers. 

WARWICK,  ONT. — The  construction  of  a 
lectric  power  plant  In  Warwick  is 
ted  to  be  under  consideration  by  the 
Township  Council. 


Pacific  States 


HADLOCK.  WASH— The  Hub  Electric 
Company  of  Hadlock  is  erecting  an  electric 
distribution  system  to  supply  electricity  in 
this  district.  Substations  will  be  erected 
in  Hadlock  and   Chimacum.     The   company 


Miscellaneous 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
July  7.  for  Btaybolt  iron,  galvanized  steel  or 
iron,  steel  cable,  wire,  sheet  brass,  sheet 
copper,  tubing,  bronze,  cable  clips,  panel 
boards,  electrical  attachments,  etc.  Blanks 
and  general  information  relating  to  this 
circular  (No.  1055)  may  be  obtained  from 
the  above  office  or  the  offices  of  the  assist- 
ant purchasing  agents,  24  State  Street.  New 
York.  N.  Y.  ;  614  Whitney-Central  Building, 
New  Orleans.  La.,  and  Fort  Mason,  San 
Francisco,  Cal. 
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i  '      W       All 
AubUI  ii.      \       \  \|,|i      111.  d 

Joint  i"i   in- 1  ii  molding!. 

.i    w  Row  bai  ton,  Taunton,  LJng- 

\|.|.    ft  led  July    9,    L909        Ippllou 

nun    "i     .., iiniiiii.il  i  to    parallel 

limbed    lioi'Mi    ii""   mi  .   mi. 

■i   •  •  .  u  Is       \i'ii    ill.  .1  (  Li    28,  1018 
For   i'1'.i.it  iii^:  i    like  pui  i 

1, 186,61  ... 

HONE    i:\i-n  \n,;i:  ;    [S     I  >,    K.,1,  -..    i  'In- 

ill      \p|,   Med  Sept.  26,  1 906.     Talk 
iiik   current    supplied    through   conm 
wit  limn  ni  more  than  four  colli. 

i  Foi  tj  ilx  claims,  i 

1,186,574.  FUii  Bond;  T.  Haulton,  Wii- 
klnsburg,  Pa  App.  Bled  April  22,  1915 
Replaces  the  two  bolts  ordinarily  used  at 
iii"  rail  otids. 

1. 1 86,  pric  Switch  ;   C.   -i     Klein, 

Milwaukee,  Wis  App,  filed  Aug.  i  i. 
1912.  Quick  make  ana  quick  break  key 
socket 

PRIC    Sw  ITCH  :    C.    -T.    Klein. 

Milwaukee,    Wis       App.    filed    Aug.    14, 
Improved  two-button  flush  switch. 

1,186.618  Electric  Switch;  i..  L.  Tatum, 
Milwaukee,  w  le  \pp.  filed  Maj  2,  L91  I, 
For  lighting  systems  of  Interurban  cars, 

1,186,658.  Speed  Control  System  for 
Electric  Traction  Motors;  ,t.  E. 
rlaschke.  Chicago,  in  App  died  June  24, 
1912.  varies  speed  without  use  of  re- 
sistance. 

1,186,704.  Trolley  Guard;  C.  M.  Sweberg, 
Yonkers,  N.  Y.  App.  filed  June  26,  1915. 
Arrangement  of  rotary  guard  whi 

1.1  si;. 710.  Electric  Water  Heater;  S. 
Trood,  New  York,  N.  Y.  App.  filed 
Mat  cli  18,  1912.  Liquid  will  not  flow 
from  device  until  it  reaches  the  prede- 
termined  temperature. 


Record  of 
Electrical 

Patents 

Notes  mi  I  tiiicd  Slates  Patents  Issued 
June  18,  1916,  prepared  by  Mitchell 
&   \n.\  ii.   ii    Park  i{"\\.  New  "i  ink. 


1 1  i  -ii  ■  i  iino  System  roa  Elec- 
trolytic Lighting  Arresters;  k.  r. 
Jackson,  Edge  wood  Park,  Pa.  App,  Bled 
Julj  80,  191  i  Normally  short  circuit*  d 
resistor  Inserted  In  series  circuit. 

1,186,804.       Equalizing     Means    for    Dy- 

\\.\iu    ELECTRIC   Machines;    Ii.   C.    Liiiiiini', 

Pittsburgh,  Pa.  App.  filed  July  24,  1912. 
Inductive  windings  related  to  the  poly- 
phase  windings. 

1,186,815.  Protective  Device  for  Elec- 
trioal  Apparatus;  J.  E.  Mateer,  Wii- 
kinsburg,  Pa,  App.  filed  July  17,  L93 1 
Provides  function  of  static  shield  and 
choke  coil. 

1.186.817.  Semi-Automatic  Telephone 
System  ;  E.  A.  Mellinger,  Chicago,  111. 
App.  filed  May  9,  1913.  Calling  device 
automatically   connected   with   idle   trunk. 

1.186.818.  Regulating  System  for  Elec- 
tric Machines  of  the  Revolving  Field 
Type;  F.  W.  Meyer,  Duisburg,  Germanv, 
App.  filed  Oct.  7,  1911.  Phase  winding 
arranged  so  that  effective  portion  may  be 
shifted  and  convolutions  adjusted. 


No.  1,186,755.'  Electric  Locomotive 


1,186,724.  Car  Truck  ;  W.  S.  Adams,  Phil- 
adelphia, Pa.  App.  filed  June  18,  1915. 
For  relatively  light  electric  cars. 

1.1S6.734.  Canopy  Insulation;  E.  E. 
Bechtold,  Chicago,  111.  App.  filed  Jan. 
2o,   1915.     Readily  applied  to  the  canopy. 

1,1S6,746.  Telephone  Transmitter;  C.  L. 
Chisholm,  London,  Ontario,  Canada.  App. 
filed  May  31,  1913.  Employs  greater 
amount  of  resistance  material  without 
danger  of  packing. 

1,186,755.  Electric  Locomotive;  J.  LeC. 
Davis,  Pittsburgh,  Pa.  App.  filed  Aug. 
7,  1911.  Plurality  of  relatively  small 
armatures  distributed  about  a  central 
countershaft. 

1,186,765.  Electrical  Measuring  Device  ; 
C.  LeG.  Fortescue,  Pittsburgh,  Pa.  App. 
filed  Oct.  31,  1913.  Method  of  measuring 
maximum  value  voltage  of  circuit. 

1,186,767.  Electrical  Measuring  Instru- 
ment ;  W.  S.  Gorton,  Baltimore,  Md.  App. 
filed  May  4,  1915.  Measures  maximum 
value  of  voltage  wave  irrespective  of  fre- 
quency, etc. 

1.186.769.  Circuit  Closer  for  Mail  Box 
Alakms  ;  S.  F.  Gulley,  Lawrence,  Kan. 
App.  filed  June  17,  1915.  Mounted  in  a 
box  and  operated  by  a  box  lid. 

1.186.770.  Circuit  Interrupter;  F.  D. 
Hallock,  Pittsburgh,  Pa.  App.  filed  Dec. 
26,  1911.     No-voltage  release. 

1.186.772.  Electric  Indicator  for  Mail 
Boxes  ;  M.  Hammons,  Laporte,  Ind.  App. 
filed  Feb.  20,  1914.  Special  annunciator 
system. 

1.186.773.  Electric  Self-Feeding  Solder- 
ing Iron  ;  H.  H.  Harris,  Oconto,  Wis. 
App.  filed  April  28,  1915.  Receives  a 
stick    of    solder. 


1,186,819.  System  of  Distribution;  F.  W. 
Meyer  Wilkinsburg,  Pa.  App.  filed  Jan. 
11,  1913.  Secondary  winding  of  induc- 
tion motor  connected  to  supply  circuit 
through   auxiliary   machine. 

1,186,823.  Measured- Service  Tlelphone 
System  ;  F.  Newforth,  Jr.,  Liverpool, 
England.  App.  filed  Aug.  25,  1913.  Meter 
operated  over  the  release  trunk. 

1.186.851.  Synchronizer;  M.  L.  Severy, 
Arlington  Heights,  Mass.  App.  filed  April 
10,  1911.  Applicable  to  rotating  make- 
and-break  devices  for  production  of  elec- 
tric  pulsations. 

1.186.852.  Switch  Portable  Lamp;  G.  B. 
Slocum,  Waterbury,  Conn.  App.  filed 
Aug.  3,  1914.  Pocket  flashlight  switch 
construction. 

1,186,857.  High-Tension  Strain  Insula- 
tor ;  L.  Steinberger,  Brooklyn,  N.  Y. 
APP-  filed  Feb.  10,  1912.  Multiple-unit 
insulator   construction. 

1,186,859.  Battery  Box  ;  R.  J.  Stephen- 
son, Auburn,  N.  Y.  App.  filed  June  8, 
1914.  Has  an  insulating  compartment  for 
each  dry  cell. 

1,186,862.  -Insulator;  O.  P.  Swartz,  Mount 
Pleasant,  Pa.  App.  filed  Sept.  9,  1915. 
Preverjs  grounding  by   moisture. 

1,186,864.  Automatic  Cut-In  for  Tele- 
phone Reinforcing  Device  ;  E.  E.  Traf- 
ton,  Portland,  Me.  App.  filed  May  7, 
1912.     Applicable  to  ordinary  desk  set. 

1,186,886.  Electric  Clock  ;  J.  Cook,  Allen- 
dale, N.  J.  App.  filed  Feb.  2,  1915.  Re- 
winding energy  applied  at  intervals  of  be- 
tween   one   and   two    minutes. 

1,186,890.  Electric  Regulation;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
Sept.    16,    1910.      Storage-battery   system. 
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OAL  Switch  MECH- 
ANISM ;  w.  .i.  .Newton,  Lynbrook,  N.  v 
App     filed    April    ...    1915.      Push-button 

construction. 

1,186,984.    Temperature  Indicating  Mech 
anism  ;  ii.  v.  Norwood,  Rochester,  N.   v. 
App,  filed  Keb.  :!,  1916.     Especially  appll- 
to  refrigerator  can, 

1,186,987.  Electrolytic  Apparatus;  j. 
Pfleger  and  i<\  ott,  Frankfort  on  the 
Alain.  Germany,  App,  filed  Oct.  2,  1918. 
Protected  from  chlorine. 

1,180,941.  Electrically-Operated  Type- 
writer; P  C.  Kiwis,  Des  Moines,  Iowa. 
App,  filed  Feb.  3,  1911.  Simple  construc- 
tion with  selective  magnets. 

1,186,953.  Sign  Receptacle;  J.  S.  Stewart, 
New  York,  N.  Y.  App.  filed  July  19, 
1910.  Simple  screw  means  for  securing 
in  place. 

1,186,959.  Circuit  Breaker  Relay;  A.  H. 
Weiss,  Chicago,  111.  App.  filed  Nov.  8, 
1913.  Operated  by  abnormal  current 
flow   in  automatic  circuits. 

1,186,986.  Incandescent  Lamp;  G.  F. 
Heustis,  Maiden,  Mass.  App.  filed  June 
22,  1914.  Has  means  for  completing  cir- 
cuit when  filament  breaks. 

1,186,993.  Apparatus  for  Producing 
Ultra- Violet  Radiation  ;  F.  G.  Keyes, 
Boston,  Mass.  App.  filed  July  1,  1913. 
Two  chambers  of  gas  at  different  pres- 
sures. 

1,187,010.  Safety  Plug;  M.  R.  Rodrigues, 
Brooklyn,     N.    Y.       App.     filed    Nov.     17, 

1913.  Interchangeable    switch    plug    for 
electrically   heated  appliances. 

1,187,035.  Telegraphy;  A.  H.  and  R.  W. 
Bumstead,  Townsend  and  Brookline, 
Mass.  App.  filed  May  1,  1911.  Single 
wire  and  requires  no  skilled  operator. 

1,187,053.  Lock  Socket  for  Electric 
Light  Bulbs  ;  C.  F.  Dwyer,  Ashland,  "W. 
Va.  App.  filed  Sept.  15,  1914.  Prevents 
unauthorized   removal   of  lamp. 

1,187,103.  Casing  for  Portable  Electric 
Flashlights  ;  C.  J.  Sagebrecht,  Brook- 
lyn, N.  Y.  App.  filed  Dec.  18,  1915.  Con- 
ductor for  completing  circuit  is  molded 
in    casing. 

1,187,148.  Pressure  Indicating  and  Con- 
trolling Means  ;  M.  R.  Hutchison,  Sum- 
mit, N.  J.  App.  filed  March  16,  1911.  For 
indicating  when  storage  battery  has  been 
fully  charged. 

1,187,166.  Cored  Carbon  with  Arc  Ex- 
tinguishing Plug  ;  W.  R.  Mott,  Lake- 
wood,  Ohio.  App.  filed  Dec.  26,  1911. 
Plug  of  arc  extinguishing  material  in 
end  of  channel  in  carbon. 

1,187,180.  Means  for  ,  Improving  the 
Power  Factor  of  Induction  Machines  ; 
A.  Scherbius,  Baden,  Switzerland.  App. 
filed  Dec.  12j  1911.  Phase  compensa- 
tion. 

1,187,301.  Lamp  Grip;  G.  W.  Goodridge, 
Bridgeport,    Conn.      App.    filed    Aug.    1 0, 

1914.  For     locking     lamp     inserted     in 
socket. 

1,187,303.  Electrical  Switch  ;  C.  O. 
Graham,  Seattle,  Wash.  App.  filed  Aug. 
16,  1912.  Oil  switch  operated  by  pilot 
switch. 

1,187,315.  Electric  Flasher  ;  G.  W. 
Henry,  Jr.,  Philadelphia,  Pa.  App.  filed 
Feb.  28,  1914.  For  electric  signs  and  pic- 
tures. 

1,187,330.  Device  for  Locking  Electric 
Lamp  Bulbs  in  Receptacles  ;  F.  Jordan, 
San  Francisco,   Cal.      App.   filed   May   14, 

1915.  Key-operated   lock. 

1,187,372.  Electric  Brake  System  ;  O.  E. 
Nilsen,  Fargo,  N.  D.  App.  filed  Sept.  3, 
1914.     Includes  reversible  motor. 

1,187,404-1,187,410.  Electric  Welding  Sys- 
tems. D.  H.  Wilson,  Paterson,  N.  J. 
Smooth  weld  by  steady  current. 

14,151  (Reissue).  System  of  Distribu- 
tion ;  T.  W.  Varley,  New  York,  N.  Y. 
App.  filed  May  8,  1916.  Original  1.175,- 
320,  dated  March  14,  1916.  Three-phase, 
twelve-phase  transformation. 
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